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I. ʊᴇʩʣʠʡʥ ʪʦʡʤ 

I.1 ʆʨʰʠʣ 

ʄʦʣʝʢʫʣ-ʘʨʭʝʦʣʦʛʠ, ʧʘʣʝʦʥʪʦʣʦʛʠ ʥʴ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ 

ʠʥʪʝʛʨʘʮʞʫʫʣʘʣʪʳʥ ʷʚʮʘʜ װװʩʵʞ ʛʘʨʯ ʠʨʞ ʙʘʡʛʘʘ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʰʠʥʵ 

ʯʠʛʣʵʣװװʜʠʡʥ ʥʵʛ ʶʤ. ʄʦʣʝʢʫʣ-ʘʨʭʝʦʣʦʛʠ ʥʴ ʛʝʦʣʦʛʠ, ʧʘʣʝʦʥʪʦʣʦʛʠ, ʘʨʭʝʦʣʦʛʠ, 

ʪװװʭʠʡʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʘʩʫʫʜʣʳʛ ʭᴇʜᴇʣʰʛװʡ ʰʠʡʜʚʵʨʣʵʭʵʜ ʯʠʛʣʵʜʵʛ. 

ɺʘʰʠʥʛʪʦʥʳ ʉʤʠʪʩʦʥʦʚʳʥ ʭװʨʵʵʣʵʥ, ɸʥʛʣʠʡʥ ʙʘʡʛʘʣʠʡʥ ʪװװʭʠʡʥ ʤʫʟʝʡ,  ʅʴʶ-

ʁʦʨʢʠʡʥ ʙʘʡʛʘʣʠʡʥ ʪװװʭʠʡʥ ʤʫʟʝʡ ʛʵʭ ʤʵʪ ʜʵʣʭʠʡʥ ʪʦʤ ʤʫʟʝʡʥװװʜʠʡʥ ʜʵʨʛʵʜ 

ʵʨʪʥʠʡ ɼʅʍ-ʠʡʛ ʩʫʜʣʘʭ ʣʘʙʦʨʘʪʦʨʠʫʜʳʛ ʙʘʡʛʫʫʣʩʘʥ ʙʘʡʛʘʘ. ʕʨʪʥʠʡ ɼʅʍ-ʠʡʛ 

ʩʫʜʘʣʩʘʥʘʘʨ ʘʨʜ ʪװʤʥʠʡ ʠhʣʞʠʥ ʩʫʫʨʴʰʠʣʪ, װʥʜʵʩʪʥװװʜʠʡʥ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʛ 

ʪʦʛʪʦʦʭ ʙʦʣʦʤʞ ʙʠʡ ʙʦʣʜʦʛ. װתʥʵʵʩ ʛʘʜʥʘ ʙʫʣʰʥʘʘʩ ʦʣʜʜʦʛ ʤʘʣ, ʘʤʴʪʘʜʳʥ ʷʩ, 

ʫʨʛʘʤʣʳʥ װʨ ʛʵʭ ʤʵʪ ʜʵʵʨ ɼʅʍ-ʠʡʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ ʙʦʣʦʤʞʪʦʡ ʶʤ (ʉʪʦʣʧʦʚʩʢʠʡ ʖ. 

ɸ., ʋʜʠʥʘ ʀ. ɻ.  ɻʝʥʳ ʜʨʝʚʥʠʭ ʟʘʛʦʚʦʨʠʣʠ. ʄ., 1990).  

ʄʘʥʘʡ ʋʣʩʳʥ ʕʛʠʡʥ ɻʦʣʳʥ ʭᴇʥʜʠʡ, ʅʦʸʥ ʋʫʣ, ɼװװʨʣʠʛ ʥʘʨʩ ʟʵʨʵʛ ʛʘʟʨʫʫʜʘʘʩ 

ʦʣʜʩʦʥ ʜʫʥʜʞʘʘʨ 2000 ʦʨʯʠʤ ʞʠʣʠʡʥ ʥʘʩʪʘʡ ʙʫʣʰʥʫʫʜʘʜ ʛʘʜʥʳʥ ʵʨʜʵʤʪʵʜ ʩװװʣʠʡʥ 

ʭʵʜʵʥ ʞʠʣʜ ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ ʙʘʡʜʘʛ. ʉʫʜʘʣʛʘʘʥʳ ʜװʛʥʵʣʪʵʵʨ ɻʘʧʣʦʛʨʫʧʧ ʉ3, Q, N, 

ʙʘ ʮʘʘʰʠʣʙʘʣ ɽʚʨʦʧ ʭװʥʠʡ R (ʤʪɼʅʍ ʥʴ U) ת-ɼʅʍ ʠʣʵʨʩʵʥ ʙʘʡʜʘʛ. ʊʵʛʵʭʣʵʵʨ 

ʍװʥʥװʛʠʡʥ װʝʜ ʙʦʣ ɸʨ ʄʦʥʛʦʣ, ᴆʚᴇʨ ʄʦʥʛʦʣʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʦʣʦʥ ᴇᴇʨ ʷʟʛʫʫʨ 

ʫʛʩʘʘʪʘʡ ʭװʤװװʩ ʭʦʣʠʣʜʦʥ ʘʤʴʜʘʨʜʘʛ ʙʘʡʞ ʛʵʩʵʥ Y ʭʨʦʤʦʩʦʤ ʜʵʵʨ ʭʠʡʩʵʥ 

ʩʫʜʘʣʛʘʘʥʳ ʜװʛʥʵʣʪ ʙʘʡʜʘʛ. 2009 ʦʥʜ ʆʨʦʩʳʥ ʩʫʜʣʘʘʯ ʉʝʨʛʝʡ ʂʘʨʞʘʚʠʥ: ñɽʚʨʦʧ 

ʛʘʨʘʣʪʘʡ ʂʘʟʘʢ װʥʜʵʩʪʵʥ ɻʘʧʣʦʛʨʫʧʧ ʉ3-ʪʘʡ (Y-ɼʅʍ) ʙʘʡʜʘʛ ʥʴ ɿװװʥʛʘʨʳʥ ʍʘʘʥʪ 

ʋʣʩʘʜ ʵʟʣʵʛʜʵʥ, ʭװʯʠʨʭʠʡʣʵʛʜʩʵʥʵʵʩ ʙʠʡ ʙʦʣʩʦʥ ʶʤ. ʍʘʨʠʥ ʦʨʯʠʥ ʮʘʛʠʡʥ 

ʄʦʥʛʦʣʯʫʫʜ ʙʦʣ ᴇʥᴇ ʵʨʪʥʠʡ ʄʦʥʛʦʣʯʫʫʜ ʙʠʰ ʄʘʥʞ, ʍʷʪʘʜʫʫʜ ʶʤ ʘʘò ʛʵʩʵʥ 56 ʥװװʨ 

ʙװʭʠʡ ʭʫʫʨʤʘʛ ʩʫʜʘʣʛʘʘʥʳ ʤʘʪʝʨʠʘʣʳʛ ʥʠʡʪʣװװʣʩʵʥ ʙʘʡʜʘʛ. ʀʡʤ ʙʫʜʠʣʘʘʥʪʘʡ 

ʘʩʫʫʜʣʫʫʜʳʛ ʰʠʡʜʚʵʨʣʵʭʠʡʥ ʪʫʣʜ ʤʦʥʛʦʣʯʫʫʜ ʙʠʜ ʄʦʥʛʦʣ, ʊװʨʵʛ ʥװװʜʵʣʯʜʠʡʥ 

ʫʛʩʘʘ ʛʘʨʚʘʣʠʘ ʤʠʪʦʭʦʥʜʨʠʡʥ ɼʅʍ (ʤʪɼʅʍ) ʜʵʵʨ װʥʜʵʩʣʵʥ ʛʝʥʝʪʠʢ, ʤʦʣʝʢʫʣ 

ʙʠʦʣʦʛʠʡʥ ʪװʚʰʠʥʜ ʩʫʜʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ.  װתʥʵʵʩ ʛʘʜʥʘ ʤʦʥʛʦʣʳʥ ʵʨʪʥʠʡ 

ʥװװʜʵʣʯʠʜ ʥװװʜʣʠʡʥ ʤʘʣ ʘʞ ʘʭʫʡ ʵʨʭʵʣʞ ʙʘʡʩʘʥ ʙʘ ʦʨʯʠʥ װʝʠʡʥ ʤʘʣʪʘʡ ʫʜʤʳʥ ʷʤʘʨ 

ʭʦʣʙʦʦ ʩװʣʙʵʵʪʵʡ ʙʦʣʦʭʳʛ ʛʝʥʝʪʠʢ, ʤʦʣʝʢʫʣ ʙʠʦʣʦʛʠʡʥ ʪװʚʰʠʥʜ ʩʫʜʘʣʞ 

ʙʘʪʘʣʛʘʘʞʫʫʣʘʭ ʥʴ ʤʘʰ ʯʫʭʘʣ ʶʤ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʄʦʥʛʦʣ ʥʫʪʘʛ ʜʵʵʨ ʦʨʰʠʥ ʪʦʛʪʥʦʞ 



3 

 

ʙʘʡʩʘʥ ʪᴇʨ ʫʣʩʫʫʜʳʥ ʵʨʪʥʠʡ ʭװʥ ʘʤ ʫʛ ʫʜʤʳʥ ʟʘʣʛʘʤʞ ʭʦʣʙʦʦ ʙʘʡʛʘʘʛװʡ ʤʵʪʵʵʨ װʟʵʭ 

ʭʘʥʜʣʘʛʘ ʦʜʦʦ ʙʦʣʪʦʣ ʪװװʭ, ʘʨʭʝʦʣʦʛʠʡʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ ʜʘʚʘʤʛʘʡʣʩʘʘʨ ʙʘʡʛʘʘ ʶʤ. 

ʀʡʤ ʙʫʜʠʣʘʘʥʪʘʡ ʘʩʫʫʜʣʫʫʜʘʜ ʭᴇʜᴇʣʰʛװʡ ʙʘʨʠʤʪ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʦʦʜ ʙʘʡʥʘ.  

ʄʠʪʦʭʦʥʜʨʠ ʙʘ ʪװװʥʠʡ ʛʝʥʦʤ: ʄʠʪʦʭʦʥʜʨʠ ʥʴ ʜʘʚʭʘʨ ʤʝʤʙʨʘʥ ʙװʨʭװװʣʪʵʡ, 

ᴇᴇʨʠʡʥ ʛʝʥʦʤʪʦʡ ʘʚʪʦʥʦʤ ʵʨʭʪʵʥʮʵʨ. ʕʥʵ ʵʨʭʪʵʥʮʵʨʠʡʛ ʩʠʤʙʠʦʥʪ ʧʨʦʢʘʨʠʦʪʦʦʩ 

 ʟʜʵʛ (1-5). ʄʠʪʦʭʦʥʜʨʠ ʟᴇʚʭᴇʥ ᴇʥʜʛᴇʥ ʵʩʵʵʨ ʜʘʤʞʠʥ ʫʜʘʤʰʜʘʛ. ʕʨװ ʩʵʣʪʵʡ ʛʵʞװװ

ʙʵʣʛʠʡʥ ʵʩʵʵʩ ʤʠʪʦʭʦʥʜʨ װʨ ʪʦʛʪʩʦʥ ᴇʥʜᴇʥ ʵʩʵʜ ʦʨʦʭʛװʡ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʤʪɼʅʍ-ʠʡʥ 

ʤʵʜʵʵʣʵʣ ʫʜʘʤʰʣʳʥ ʵʭʠʡʥ ʰʫʛʘʤʳʛ ʠʣʵʨʭʠʡʣʜʵʛ. ʄʠʪʦʭʦʥʜʨʠʡʥ ʛʝʥʦʤ ʥʴ 37 ʦʨʯʠʤ 

ʛʝʥ ʢʦʜʦʣʜʦʛ ʙᴇʛᴇᴇʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 17 ʤʷʥʛʘʥ ʭʦʩ ʩʫʫʨʠʘʩ ʪʦʛʪʩʦʥ ʮʘʛʠʨʘʛ ɼʅʍ-ʠʡʥ 

ʤʦʣʝʢʫʣ ʶʤ (1). ʄʪɼʅʍ ʜʵʵʨ ʙʘʡʨʣʘʭ ʛʝʥװװʜʠʡʥ ʤʫʪʘʮʠ ʥʴ ʭװʥʜ ʤʘʰ ʥʦʮʪʦʡ 

ᴇʚʯʥװװʜʠʡʛ ʙʠʡ ʙʦʣʛʦʜʦʛ (2). ʤʪɼʅʍ-ʠʡʥ (ʮʘʘʰʠʜ ʤʪɼʅʍ ʛʵʞ ʪʵʤʜʵʛʣʵʥʵ) 

ʪʦʜʦʨʭʦʡ ʥʵʛ ʭʵʩʛʠʡʛ D-loop  ʛʵʞ ʥʵʨʣʜʵʛ. ʕʥʵʭװװ D-loop  ʭʵʩʵʛʪ ʛʝʥװװʜʠʡʥ ʢʦʜ 

ʙʘʡʜʘʛʛװʡ, ʤᴇʥ ʪװװʥʠʡ ɼʅʍ-ʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʵʩ ʜʘʨʘʘʣʘʣ ʙʫʶʫ ʩʝʢʚʝʥʩ ʙʠʝ 

ʙʠʝʥʵʵʩʵʵ ʭʘʤʛʠʡʥ ʠʭ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʛ. ʕʥʵ ʰʠʥʞ ʯʘʥʘʨ ʥʴ ʪװװʥʠʡ ʩʝʢʚʝʥʩ ʜʵʵʨ 

ʥʜʵʩʣʵʩʵʥ ɻװ ʭʠʡʥ ʰʫʛʘʤʳʥ ʫʜʤʳʥ ʭʦʣʙʦʦʛ ʪʦʛʪʦʦʭʦʜ ʙʦʣʦʤʞʪʦʡ ʙʦʣʛʦʞ ʙʘʡʛʘʘ ʶʤ 

(1-5). 

 

ɿʫʨʘʛ 1. ʍװʥʠʡ ʤʠʪʦʭʦʥʜʨʠʡʥ ʛʝʥʦʤʳʥ ʙװʜװװʚʯ ʟʫʨʘʛ ʜʵʵʨ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ 

ʦʣʰʨʫʫʣʩʘʥ ʧʨʘʡʤʝʨʳʥ ʙʘʡʨʰʠʣ. 
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I.2 ʍʵʨʵʛʞװװʣʵʭ ʰʘʘʨʜʣʘʛʘ װʥʜʵʩʣʵʣ 

ʄʦʥʛʦʣ ʥʫʪʘʛ ʜʵʵʨ ʦʨʰʠʥ ʪʦʛʪʥʦʞ ʙʘʡʩʘʥ ʪᴇʨ ʫʣʩʫʫʜʳʥ ʵʨʪʥʠʡ ʭװʥ ʘʤ ʫʛ ʫʜʤʳʥ 

ʟʘʣʛʘʤʞ ʭʦʣʙʦʦ ʙʘʡʛʘʘʛװʡ ʤʵʪʵʵʨ װʟʵʭ ʭʘʥʜʣʘʛʘ ʦʜʦʦ ʙʦʣʪʦʣ ʪװװʭ, ʘʨʭʝʦʣʦʛʠʡʥ 

ʰʠʥʞʣʵʭ ʫʭʘʘʥʜ ʜʘʚʘʤʛʘʡʣʩʘʘʨ ʙʘʡʛʘʘ ʶʤ. ʊʫʭʘʡʣʙʘʣ ʊװʨʵʛ ʭʵʣʪ ʦʚʦʛ ʘʡʤʛʫʫʜʳʥ 

ʪᴇʨ ʫʣʩ ʟʘʜʨʘʥ ʫʥʘʩʥʳ ʜʘʨʘʘ ʪʘʣ ʥʫʪʘʛ ʵʟʛװʡʨʩʥʠʡ ʭʦʡʥʦ ʍ ʟʫʫʥʳ ʦʨʯʠʤ ʄʦʥʛʦʣ ʭʵʣʪ 

ʦʚʦʛ ʘʡʤʛʫʫʜ ʦʡ ʪʘʡʛʘʘʩ ʰʠʣʞʠʥ ʠʨʞ ʩʫʫʨʴʰʩʘʥ ʛʵʭ ʦʥʦʣʳʛ ʛʘʜʘʘʜ ʜʦʪʦʦʜʳʥ ʦʣʦʥʭ 

ʩʫʜʣʘʘʯʠʜ ʙʘʨʠʤʪʘʣʩʘʘʨ ʙʘʡʛʘʘ.  

ʄʦʥʛʦʣ, ʊװʨʵʛ ʥװװʜʵʣʯʜʠʡʥ ʫʛʩʘʘ ʛʘʨʚʘʣ ʠʭʵʵʭʵʥ ʵʵʜʨʵʵʪʵʡ ʥʘʨʠʡʥ ʪᴇʚᴇʛʪʵʡ 

ʟʘʤʘʘʨ ʷʚʘʛʜʩʘʥ ʙʦʣʦʚʯ ᴇʥᴇᴇʜᴇʨ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʛ ɼʅʍ-ʠʡʥ ʪװʚʰʠʥʜ ʩʫʜʣʘʭ 

ʘʨʭʝʦʛʝʥʝʪʠʢ, ʘʨʭʝʦʣʦʛʠ ʤʦʣʝʢʫʣ ʙʠʦʣʦʛʠʡʥ ʩʘʣʙʘʨ ʘʩʘʨ ʭʫʨʜʘʮʪʘʡ ʭᴇʛʞʠʞ ʙʘʡʛʘʘ 

ʙʠʣʵʵ. ɹʠʜ ʄʦʥʛʦʣ, ʊװʨʵʛ ʥװװʜʵʣʯʜʠʡʥ ʫʛʩʘʘ ʛʘʨʚʘʣʠʘ ʛʝʥʝʪʠʢ, ʤʦʣʝʢʫʣ ʙʠʦʣʦʛʠʡʥ 

ʪװʚʰʠʥʜ ʩʫʜʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. װתʥʵʵʩ ʛʘʜʥʘ ʤʦʥʛʦʣʳʥ ʵʨʪʥʠʡ ʥװװʜʵʣʯʠʜ 

ʥװװʜʣʠʡʥ ʤʘʣ ʘʞ ʘʭʫʡ ʵʨʭʵʣʞ ʙʘʡʩʘʥ ʙʘ ʦʨʯʠʥ װʝʠʡʥ ʤʘʣʪʘʡ ʫʜʤʳʥ ʷʤʘʨ ʭʦʣʙʦʦ 

ʩװʣʙʵʵʪʵʡ ʙʦʣʦʭʳʛ ʛʝʥʝʪʠʢ, ʤʦʣʝʢʫʣ ʙʠʦʣʦʛʠʡʥ ʪװʚʰʠʥʜ ʩʫʜʘʣʞ ʙʘʪʘʣʛʘʘʞʫʫʣʘʭ ʥʴ 

ʤʘʰ ʯʫʭʘʣ ʶʤ. 

I.3 ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʩʵʜʵʚʪ ʘʞʣʳʥ ʟʦʨʠʣʛʦ ʥʴ 

ʕʥʵʭװװ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʭװʨʵʣ, ʪᴇʤʨʠʡʥ ʪװʨװ װװʝ, ʵʨʪʥʠʡ ʙʘ ʜʫʥʜʘʜ ʵʨʪʥʠʡ 

ʥװװʜʵʣʯʜʠʡʥ ʙʫʣʰ ʤʘʣʪʘʥ ʩʫʜʣʘʭ ʙʘ ʧʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠʡʥ ʭʵʨʵʛʣʵʛʜʵʭװװʥʵʵʨ 

ʄʦʥʛʦʣʳʥ ʵʨʪʥʠʡ ʥװװʜʵʣʯʜʠʡʥ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʟʘʣʛʘʤʞ ʭʦʣʙʦʦ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ 

ʤʘʣʳʥ ʫʜʤʳʥ ʭʦʣʙʦʦʛ ʤʦʣʝʢʫʣ ʙʠʦʣʦʛʠʡʥ ʘʨʛʘʘʨ ʪʦʛʪʦʦʭʦʜ ʯʠʛʣʵʥʵ.  

ʄʦʥʛʦʣʳʥ ʵʨʪʥʠʡ ʥװװʜʵʣʯʜʠʡʥ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʟʘʣʛʘʤʞ ʭʦʣʙʦʦ, ʭװʥ ʘʤ 

ʪʘʩʨʘʣʪʛװʡ ʦʨʰʠʥ ʩʫʫʞ ʙʘʡʩʘʥ ʵʩʚʵʣ ʭװʥ ʘʤ ᴇᴇʨʯʣᴇʛʜʩᴇʥʠʡʛ ʘʨʭʝʦʣʦʛʠ, ʤʦʣʝʢʫʣ-

ʛʝʥʝʪʠʢʠʡʥ ʪװʚʰʠʥʜ ʪʦʛʪʦʦʭʦʜ ʯʠʛʣʵʥʵ. 

ʅʦʤ ʩʫʜʘʨʪ ʙʠʯʠʛʜʩʵʥ ʪװװʭʠʡʥ ʘʩʫʫʜʘʣ ʙʦʣʦʥ ʪװװʭʠʡʥ ʙʫʜʠʣʘʘʥʪʘʡ ʘʩʫʫʜʣʳʛ 

ʰʠʡʜʚʵʨʣʵʭ ʟʘʛʚʘʨʳʛ ʙʠʡ ʙʦʣʛʦʭ ʟʦʨʠʣʛʦʪʦʡ.  

I.4 ʊʫʨʰʠʣʪ ʩʦʨʠʣʪʳʥ ʙʘʘʟ 

ʋʛ ʩʫʜʘʣʛʘʘʛ ʄʋʀʉ-ʠʡʥ ʐʠʥʞʣʵʭ ʋʭʘʘʥʳ ʩʫʨʛʫʫʣʠʡʥ ɹʠʦʣʦʛʠʡʥ 

ʪʵʥʭʠʤʠʡʥ ɻʝʥʝʪʠʢ, ɹʠʦʭʠʤʠ, ʄʠʢʨʦʙʠʦʣʦʛʠʡʥ ʣʘʙʦʨʘʪʦʨʠʫʜʘʜ ʩʫʫʨʠʣʘʥ 

ʛװʡʮʵʪʛʵʚ. ʕʥʵ ʣʘʙʦʨʘʪʦʨʠʫʜ ʥʴ ʙʠʦʘʶʫʣʛװʡʥ ʢʘʙʠʥʝʪ, PCR (ʇɻʋ), ᴇʥʜᴇʨ ʭʫʨʜʥʳ 
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ʮʝʥʪʨʠʬʫʛ, ʘʨʠʫʥ ʙʦʢʩ ʙʦʣʦʥ ʙʫʩʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ  ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞᴇᴇʨ 

ʪʦʥʦʛʣʦʛʜʩʦʥ ʙʦʣʥʦ.    

I.5 ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʭ ʙװʪʵʮ 

ʊᴇʩʣʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʥʠʡʪ 10 ʭװʥʠʡ ʙװʨʵʣʜʵʭװװʥʪʵʡ ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ. ʋʛ 

ʩʵʜʵʚʪ ʘʞʠʣʜ ʥʠʡʪ 5 ʜʦʢʪʦʨ, 5 ʤʘʛʠʩʪʨ ʦʨʦʣʮʦʥ ʘʞʠʣʣʘʩʘʥ.  

ʋʛ ʩʫʜʘʣʛʘʘʛ ʄʋʀʉ-ʠʡʥ ʐʠʥʞʣʵʭ ʋʭʘʘʥʳ ʩʫʨʛʫʫʣʠʡʥ ɹʠʦʣʦʛʠʡʥ ʪʵʥʭʠʤʠʡʥ 

ʛʝʥʝʪʠʢʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʩʫʫʨʠʣʘʥ ʛװʡʮʵʪʛʵʩʵʥ.  

I.6 ʍʵʚʣʵʛʜʩʵʥ ʙװʪʵʵʣ 

ʊᴇʨᴇʣ ɻʘʜʘʘʜ  ɼʦʪʦʦʜ 

  1.ɿ.ɹʘʪʩʘʡʭʘʥ,ʈ.ʆʜʦʥʛʦʦ,ʋ.ʕʨʜʵʥʵʙʘʪ, 

ɾ.ʍʫʣʘʥ, L.Bryce ñʄʦʥʛʦʣʳʥ ʭʦʞʫʫ 

ʭװʨʣʠʡʥ װʝʠʡʥ ʩʦʸʣʳʥ ʘʩʫʫʜʘʣ ʙʘ ʭװʥ 

ʘʤʳʥ ʙװʨʵʣʜʵʭװװʥò studia 

archaeologica, instituti historiae et 

archaeologici academiae scientiarum 

Mongolici, tomus XXXVII, Fasciculas 

12, ʭ-93, 2018. 

 

2. ɿ.ɹʘʪʩʘʡʭʘʥ, ʈ.ʆʜʦʥʛʦʦ, 

ʋ.ʕʨʜʵʥʵʙʘʪ, ɾ.ʍʫʣʘʥ, ñʍװʥʥװʛʠʡʥ 

ʩʦʸʣʳʥ ʛʘʨʘʣ װװʩʵʣ ʙʘ ʫʛʩʘʘʪʥʳ 

ʙװʣʛװװʜò studia archaeologica, instituti 

historiae et archaeologici academiae 

scientiarum Mongolici, tomus XXXVII, 

Fasciculas 12, 2018. 

 

3. ʈ.ʆʜʦʥʛʦʦ, ɾ.ʍʫʣʘʥ, ɿ.ɹʘʪʩʘʡʭʘʥ, 

ʋ.ʕʨʜʵʥʵʙʘʪ, ɹ.ʆʯʠʨʭʫʷʛ, 

ʎ.ʆʶʫʥʩװʨʵʥ ñʕʨʪʥʠʡ ʥװװʜʵʣʯʜʠʡʥ 

ʷʩʘʥ ʜʘʭʴ ʤʠʪʦʭʦʥʜʨʠʡʥ ɼʅʍ-ʠʡʥ 

ʩʫʜʘʣʛʘʘò ʐʋɸ ʙװʪʵʵʣ ˉ32  266-271 

 

4. ɹ.ɹʦʣʦʨ-ʆʶʫʪ, ɹ.ʆʯʠʨʭʫʷʛ, 

ɾ.ʍʫʣʘʥ ñʊʵʩ ʦʤʛʠʡʥ ʘʜʫʫʥʳ 

ʤʠʪʦʭʦʥʜʨʳʥ ɼʅʍ-ʠʡʥ ʩʫʜʘʣʛʘʘò 

Mongolian Journal of Agricultural 

Sciences 22 (03), 12-16, 

https://dio.org/10.5564/mjas.v22i03.943, 

2018. 

 

https://dio.org/10.5564/mjas.v22i03.943
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5. B Bolor-Oyut, B Ochirkhuyag, J 

Khulan Mitochondrial ñʄʦʥʛʦʣ ʘʜʫʫʥʳ 

ʤʠʪʦʭʦʥʜʨʳʥ ɼʅʍ-ʠʡʥ ʩʫʜʘʣʛʘʘò 

Proceedings of the Mongolian Academy 

of Sciences 2018 58 (2), 77-86 

https://www.mongoliajol.info/index.php/

PMAS/article/view/1007 

 

6. ʅ.ʆʶʫʥʩװʨʵʥ, ɹ.ʊʵʥװװʥ, 

ʊ.ʍʘʣʠʫʥʘʘ, ʄ.ʅʘʨʘʥʭʘʞʠʜ, 

ɹ.ʆʯʠʨʭʫʷʛ, ɾ.ʍʫʣʘʥ òʄʠʪʦʭʦʥʜʨʳʥ 

ɼʅʍ-ʠʡʥ ʜʘʨʘʘʣʣʳʛ װʥʜʵʩʣʵʥ ʦʨʯʠʥ 

 ʝʠʡʥ ʤʦʥʛʦʣʳʥ ʧʦʧʫʣʷʮʳʥװ

ʛʘʧʣʦʙװʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ. 

ʕʨװװʣ ʤʵʥʜʠʡʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ vol.14, 

ˉ3 (48) 2018. ʍ-28-30. 

 

7.  ʅ.ʆʶʫʥʩװʨʵʥ, ʄ.ʅʘʨʘʥʭʘʞʠʜ, 

ɾ.ʍʫʣʘʥ òʄʦʥʛʦʣ ʭװʥʠʡ 

ʛʘʧʣʦʙװʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ. 

ʕʨװװʣ ʤʵʥʜʠʡʥ ʰʠʥʞʣʵʭ ʫʭʘʘʥ vol.14, 

ˉ3 (48) 2018. ʍ-31-33. 

 

8. Temuujin J.2, Khaliunaa T.1, 

Batsaikhan Z.1, Ochirkhuyag B.1, 

Khulan J.1* and Janchiv Ts.3 

ñMITOCHONDRIAL DNA ANALYSIS 

OF ANCIENT DOMESTIC GOAT IN 

THE MONGOLIAò PMAS DOI: 

10.5564/pmas.v58i3.1036, 59-63 2018, 

https://www.mongoliajol.info/index.php/

PMAS/article/view/1036 

 

9. Temuujin. J,Tenuun.B, Dulguun. D, 

Ochirkhuyg.B, Khulan.J ñMitochondrial 

DNA Analysis of the Domestic Goatò 

Proceedings of the Mongolian Academy 

of Sciences 58(3), 59-65 2018 

https://www.mongoliajol.info/index.php/PMAS/article/view/1007
https://www.mongoliajol.info/index.php/PMAS/article/view/1007
https://www.mongoliajol.info/index.php/PMAS/article/view/1036
https://www.mongoliajol.info/index.php/PMAS/article/view/1036
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ʕʐ ʭʫʨʘʣ  1. ɹ.ɹʦʣʦʨ-ʆʶʫʪ, ɾ.ʍʫʣʘʥ, 

ɹ.ʆʯʠʨʭʫʷʛ òʄʦʥʛʦʣ ʘʜʫʫʥʳ 

ʤʠʪʦʭʦʥʜʨʠʡʥ ɼʅʍ-ʠʡʥ ɼ-

ʛʦʛʮʦʦʥʳ ʭʵʩʛʠʡʥ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ 

ʙʘʡʜʘʣò 2018 ʄʘʛʠʩʪʨʘʥʪ, 

ʜʦʢʪʦʨʘʥʪʳʥ  ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʘʣ-2018, 1, 

ʄʋʀʉ, ɹʠʦʣʦʛʠʡʥ ʪʵʥʭʠʤ-II ʙʘʡʨ 

ʵʟʵʣʩʵʥ. 

2. ʅ.ʆʶʫʥʩװʨʵʥ, ɹ.ʊʵʥװװʥ, 

ʄ.ʅʘʨʘʥʭʘʞʠʜ, ɾ.ʍʫʣʘʥ ò ʄʦʥʛʦʣ 

ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ D-Loop 

ʜʘʨʘʘʣʣʳʥ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ 

ʙʘʡʜʘʣ. 2018 ʄʘʛʠʩʪʨʘʥʪ, 

ʜʦʢʪʦʨʘʥʪʳʥ  ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʘʣ-2018, 1, 

ʄʋʀʉ 

3. ʅ.ʆʶʫʥʩװʨʵʥ1, ʄ.ʅʘʨʘʥʭʘʞʠʜ1, 

ɾ.ʍʫʣʘʥ2, ɹ.ʊʵʥװװʥ3 ñʄʦʥʛʦʣʳʥ 

ʧʦʧʫʣʷʮʳʥ ʤʠʪʦʭʦʥʜʨʳʥ ɼʅʍ-

ʠʡʥ  ʛʘʧʣʦʙװʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ 

ʩʫʜʘʣʛʘʘò ʕʄʐʋʀʉ ɸʣʭʘʤ 

ʫʨʘʛʰʘʘ-2 2018  

4. ʈ.ʆʜʦʥʛʦʦ, ɿ.ɹʘʪʩʘʡʭʘʥ, 

ʋ.ʕʨʜʵʥʵʙʘʪ, ɹ.ʆʯʠʨʭʫʷʛ, 

ɾ.ʍʫʣʘʥ ñʍʦʞʫʫ ʭװʨʵʣ ʙʦʣʦʥ 

ʭװʥʥװʛʠʡʥ װʝʠʡʥ ʙʫʣʰʥʘʘʩ ʦʣʜʩʦʥ 

ʵʨʪʥʠʡ ʭװʥʠʡ ʤʦʣʝʢʫʣ ʛʝʥʝʪʠʢʠʡʥ 

ʩʫʜʘʣʛʘʘò ʍװʨʵʣ ʊʦʛʦʦʪ ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʣʳʥ ʵʤʭʵʪʛʵʣ 

68-70, 2-ʨ ʙʘʡʨ ʵʟʵʣʞ 4 000 000-

ᴇᴇʨ ʰʘʛʥʫʫʣʩʘʥ. 

ʕʐ ᴇʛװװʣʵʣ 

ʍʵʚʣʵʣʪʵʜ ᴇʛʩᴇʥ 

Janchiv Khulan1, 

Byambadash Sod-

Erdene2, Janchiv 

Temuujin2, Chuluunbat 

Battsetseg2, Batzorig 

Enkhmunkh1, Baldorj 

Ochirkhuyag1 ñGenetic 

diversity of the 

Mongolian Bactrian 

camel based on 

mitochondrial 

sequencesò 
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ʕʐ ᴇʛװװʣʵʣ 

ʍʵʚʣʵʣʪʵʜ ᴇʛʩᴇʥ 

 Temuujin J.2, Tenuun B.1, Batsaikhan 

Z.1, Ochirkhuyag B.1, Khulan J.1 

ñMitochondrial DNA analysis of 

domestic Sheep in the Mongoliaò  

ʇʘʪʝʥʪ, 

ʪʝʭʥʠʢʠʡʥ ʙʠʯʠʛ 

ʙʘʨʠʤʪʫʫʜ 

 ʙʘʡʭʛװʡ 

ɿʘʩʛʠʡʥ ʛʘʟʘʨ, 

ʷʘʤ, ʪʫʩʛʘʡ 

ʛʘʟʨʳʥ ʙʦʜʣʦʛʳʥ 

ʭᴇʪᴇʣʙᴇʨ ʙʘʨʠʤʪ 

ʙʠʯʠʛ, װʟʵʣ 

ʙʘʨʠʤʪʣʘʣ 

ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ  

ʦʨʦʣʮʩʦʥ  

 ñʄʦʥʛʦʣ ʭװʥʠʡ ʫʜʤʳʥ ʩʘʥʛʠʡʥ 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʘʤʛʘʘʣʘʭ, ʭװʥ ʘʤʳʥ 

ᴇʩᴇʣʪʠʡʛ ʜʵʤʞʠʭ ʪʘʣʘʘʨ ʘʚʘʭ ʘʨʛʘ 

ʭʵʤʞʵʵʥʠʡ ʪʫʭʘʡò ʋʣʩʳʥ ʠʭ ʭʫʨʣʳʥ 

ʪʦʛʪʦʦʣʳʥ ʪᴇʩᴇʣ. 

ʋʜʠʨʜʩʘʥ ʘʞʠʣ  2018 ʦʥʜ ʭʘʤʛʘʘʣʩʘʥ ɹ.ɹʦʣʦʨ-ʆʶʫʪ 

ñʄʦʥʛʦʣ ʘʜʫʫʥʳ ʤʠʪʦʭʦʥʜʨʠʡʥ ɼʅʍ-ʠʡʥ 

ʩʫʜʘʣʛʘʘò 

ɹʫʩʘʜ  ʙʘʡʭʛװʡ 

 

 

I.7 ʊᴇʩʣʠʡʥ ᴇʨʪᴇʛ ʟʘʨʜʣʳʥ ʪʦʦʮʦʦ 

 

 

ʆʛʥʦʦ  

 ʉʘʥʭװװʞʠʣʪʠʡʥ ʟʘʜʘʨʛʘʘ 

/ʤʷʥ.ʪᴇʛʨᴇʛ/ 

 

 

ʅʠʡʪ 

ʜװʥ 
ɻʵʨʵʵʪ 

ʘʞʠʣʪʥʫʫʜʳʥ 

ʘʞʣʳʥ ʭᴇʣʩ  

ʕʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʟʘʜʨʘʣ 

ʊʦʤʠʣʦʣʪ ʄʋʀʉ 

ʰʠʤʪʛʵʣ 

ʍʷʥʘʣʪʳʥ 

ʟʘʨʜʘʣ 

/1%/ 

2018 1,100,0 2,335,0 3,000,0 - 65.0 6,500,0 

2019 1,100,0 11,361,625 - 655.875 132.500 13,250,0 

2021 1,200,0 11,888,375 - 662.500 132.500 13,250,0 

ɼװʥ  3,400,0 24,946,625 3,000,0 1,318,375 330.0 33,000,0 
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II. תʁʃ ɸɾʀʃʃɸɻɸɸʅʓ ɸɻʋʋʃɻɸ: 

ʕʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʣʳʥ ʭʵʩʵʛ 

II.1 ʍװʥ (Homo sapiens) 

II.1.1 ʆʨʯʠʥ װʝʠʡʥ ʭװʥ 

II.1.1.1 ʆʨʯʠʥ װʝʠʡʥ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ʄʦʣʝʢʫʣ ʘʥʪʨʦʧʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʛʦʣ 2 ʩʫʜʣʘʛʜʘʭʫʫʥ ʙʘʡʜʘʛ ʙʘ ʵʜʛʵʵʨ ʥʴ 

Y ʭʨʦʤʦʩʦʤ ʙʦʣʦʥ ʤʪɼʅʍ (ʤʪɼʅʍ) ʶʤ. Y ʭʨʦʤʦʩʦʤ ʥʴ ʟᴇʚʭᴇʥ ʵʮʛʵʵʩ ʭװװʜ ʜʘʤʞʠʭ 

ʙʦʣ ʤʪɼʅʍ ʥʴ ʵʭʵʵʩ װʨ ʫʜʘʤʜ (ʭװװ, ʦʭʠʥʜ) ʜʘʤʞʜʘʛʘʘʨʘʘ ʦʥʮʣʦʛ. 

ʤʪɼʅʍ ʥʴ ʷʥʟ ʙװʨʠʡʥ ʧʦʧʫʣʷʮʳʥ ʛʘʨʘʣ װװʩʣʠʡʛ ʪʦʛʪʦʦʭʦʜ ʭʘʤʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ 

ʭʵʨʵʛʩʵʣ ʙᴇʛᴇᴇʜ ʘʥʪʨʦʧʦʣʦʛʠʡʥ ʵʚʦʣʶʮʠ, ʧʦʧʫʣʷʮʳʥ ʛʝʥʝʪʠʢ, ʘʥʘʛʘʘʭʳʥ ʛʝʥʝʪʠʢ, 

ʰװװʭʠʡʥ ʰʠʥʞʠʣʛʵʵ ʟʵʨʵʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʩʘʣʙʘʨʫʫʜʘʜ ʯʫʭʘʣ ʩʫʜʣʘʛʜʘʭʫʫʥ ʙʦʣʜʦʛ 

(Nesheva, 2014). ɿᴇʚʭᴇʥ ʵʭʵʵʩ װʨ ʫʜʘʤʜ ʜʘʤʞʠʭ ʙʘ ʨʝʢʦʤʙʠʥʘʮʠ ʷʚʘʛʜʘʭʛװʡ ʪʫʣ 

ʤʪɼʅʍ-ʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʥʴ ʛʘʛʮʭװװ ʤʫʪʘʮʘʘʩ װװʜʵʣʪʵʡ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ ʷʣʛʘʘʪʘʡ 

ʙʘʡʜʣʳʛ ʘʰʠʛʣʘʥ ʪʦʛʪʩʦʥ ʛʘʧʣʦʙװʣʛװװʜʠʡʛ ʙʠʡ ʙʦʣʛʦʩʦʥ (Brigitte & Mark, 2005). 

ɸʥʭ 1981 ʦʥʜ Anderson ʙʦʣʦʥ ʪװװʥʠʡ ʙʘʛʠʡʥʭʘʥ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʙװʨʵʥ 

ʜʘʨʘʘʣʣʳʛ ʩʫʜʘʣʞ ʪʦʛʪʦʦʩʦʥ ʭʵʜʠʡ ʯ (Anderson S, 1981) ʭʵʜ ʭʵʜʵʥ ʘʣʜʘʘ ʙʘʡʛʘʘʛ 

Andrews ʙʦʣʦʥ ʪװװʥʠʡ ʙʘʛʠʡʥ ʛʠʰװװʜ ʠʣʨװװʣʩʥʵʵʨ 1999 ʦʥʜ revised Cambridge 

Reference Sequence ʙʫʶʫ ʩʘʡʞʨʫʫʣʩʘʥ ʂʝʤʙʨʠʜʞʠʡʥ ʞʠʰʠʛ ʜʘʨʘʘʣʣʳʛ ʛʘʨʛʘʩʘʥ 

(Andrews RM, 1999). rCRS ʥʴ ʩʘʷʭʥʳʛ ʭװʨʪʵʣ  ʭװʥʠʡ ʛʘʧʣʦʪʠʧʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 

ʥʠʡʪʣʵʛ ᴇʚᴇʛ ʙʦʣʞ ʙʘʡʩʘʥ (2-ʨ ʟʫʨʘʛ). 2012 ʦʥʜ  ʦʨʯʠʥ װʝʠʡʥ ʙʦʣʦʦʜ ʵʨʪʥʠʡ 

ʙװʣʛװװʜʠʡʥ ʘʣʴ ʘʣʠʥʳ ʥʠʡʪʣʵʛ ᴇʚᴇʛ ʙʦʣʞ ʯʘʜʘʭ ʛʘʧʣʦʪʠʧʳʥ ʟʘʛʚʘʨ ʙʦʣʦʭ RSRS 

(Reconstructed Sapiens Reference Sequence) ʙʫʶʫ ʫʭʘʘʥʪ ʭװʥʠʡ ʰʠʥʵʯʠʣʩʵʥ ʞʠʰʠʛ 

ʜʘʨʘʘʣʘʣ ʛʘʨʩʘʥ (Behar D. M., 2012). ɾʠʰʠʛ ʜʘʨʘʘʣʣʳʥ ʛʦʣ ʟʦʨʠʣʛʦ ʥʴ ʜʵʣʭʠʡ ʜʵʵʨ 

ʤʵʜʵʛʜʵʵʜ ʙʫʡ ʙװʭʠʡ ʣ ʭװʥ ʪװװʥʯʣʵʥ ʵʨʪʥʠʡ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʷʣʛʘʘʪʘʡ ʙʘʡʜʣʫʫʜʳʛ 

ʘʥʛʠʣʘʭ, ʠʞʠʣ ʪᴇʩᴇᴇʪʵʡ ʙʘʡʜʣʘʘʨ ʥʴ ʥʵʛʪʛʵʥ ʙװʣʵʛʣʵʭʵʜ װʥʜʩʵʥ ʟʘʛʚʘʨ ʙʦʣʞ ᴇʛʜᴇʛ.  

ʍװʥʠʡ ʤʠʪʦʭʦʥʜʨʠʡʥ ʛʝʥʦʤ 37 ʛʝʥ ʘʛʫʫʣʘʭ ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʫʫʨʘʛ ʢʦʜʣʦʜʦʛ 13 

ʛʝʥ, ʟᴇᴇʚʨʠʡʥ ʈʅʍ ʢʦʜʣʦʜʦʛ 22 ʛʝʥ, ʨʠʙʦʩʦʤʳʥ ʈʅʍ ʢʦʜʣʦʜʦʛ 2 ʛʝʥ ʙʘʡʜʘʛ. ʤʪɼʅʍ-

ʠʡʥ 2 ʛʠʥʞʥʠʡ 1 ʥʴ ʛʫʘʥʠʥ ʠʭʵʵʨ ʘʛʫʫʣʜʘʛ ʫʯʠʨ ʭװʥʜ ʛʠʥʞ (Heavy chain), ʵʩʨʵʛʵʵʨʵʵ 

ʥᴇʛᴇᴇʭ ʥʴ ʘʜʝʥʠʥ ʠʭ ʘʛʫʫʣʜʘʛ ʪʫʣ ʭᴇʥʛᴇʥ ʛʠʥʞ (Light chain) ʛʵʞ ʥʵʨʣʵʜʵʛ. ʍװʥʜ 



10 

 

ʛʠʥʞʥʠʡ ʨʝʧʣʠʢʘʮʠ ʵʭʣʵʭ ʭʵʩʵʛʪ ʛʫʨʚʘʣʩʘʥ ɼʅʍ-ʠʡʥ ʛʠʥʞ ʙʘʡʭ ʙʘ ʵʥʵ ʭʵʩʛʠʡʛ D-

loop ʙʫʶʫ D-ʛʦʛʮʦʦ ʵʩʚʵʣ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ʛʵʞ ʥʵʨʣʵʜʵʛ. 

ʍװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ: ʤʪɼʅʍ-ʠʡʥ 880-1400 ʭʥ ʫʨʪ ʙװʭʠʡ 

ʭʷʥʘʣʪʳʥ ʭʵʩʵʛʪ ʨʝʧʣʠʢʘʮʠ, ʪʨʘʥʩʢʨʠʧʮʠʡʥ ʵʭʣʵʣʠʡʥ ʮʵʛ ʙʘʡʭ ʙʘ ʟʦʭʠʮʫʫʣʛʳʥ 

 ʜ ʥʴ (3-ʨ ʟʫʨʘʛ) ʧʦʣʠʤʦʨʬװװʨʵʛʪʵʡ. ʕʥʵ ʭʵʩʵʛʪ ʘʛʫʫʣʘʛʜʘʭ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʛװװ

ʰʠʥʞʪʵʡ ʙᴇʛᴇᴇʜ ʭװʥʠʡ ʙʦʣʦʥ ʧʦʧʫʣʷʮʳʥ ʵʚʦʣʶʮʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʛʦʣ ʩʫʜʣʘʛʜʘʭʫʫʥ 

ʙʦʣʜʦʛ (Satoshi, Kenji, Rumi, Kazuo, & Naoyuki, 1995).  

 

 ɿʫʨʘʛ 2. ʍװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʙװʜװװʚʯ ʟʫʨʘʛ. NCBI-ʠʡʥ ɻʝʥ ʙʘʥʢʠʥʜ NC_012920 

ʜʫʛʘʘʨʘʘʨ ʙװʨʪʛʵʣʪʵʡ rCRS ʥʴ ʥʠʡʪ 16569ʭʥ ʫʨʪʪʘʡ ʙᴇʛᴇᴇʜ װװʥʵʵʩ D-loop ʭʵʩʵʛ ʥʴ 

ʫʫʨʘʛ ʢʦʜʣʦʭʛװʡ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ʙᴇʛᴇᴇʜ 1122ʭʥ ʫʨʪʪʘʡ ʵʥʵ ʜʘʨʘʘʣʣʳʥ ʪʦʜʦʨʭʦʡ 

ʭʵʩʛװװʜʵʜ ʭʘʤʛʠʡʥ ʠʭ ʭʫʚʴʩʘʣ ʷʚʘʛʜʜʘʛ. 

ɿʫʨʘʛ 3. ʍװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛʪ ʘʛʫʫʣʘʛʜʘʭ 3 ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 

ʭʵʩʛװװʜʠʡʛ ʭʘʨʫʫʣʘʚ. 

 

ʍװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʥ ʪʘʨʭʘʣʪ: ɻʘʧʣʦʛʨʫʧʧ ʛʵʜʵʛ ʙʦʣ ʵʮʵʛ 

ʵʩʚʵʣ ʵʭʠʡʥ ʪʘʣʘʘʩ ʥʠʡʪʣʵʛ ʥʵʛ ᴇʚʛᴇᴇʩ ʛʘʨʘʣʪʘʡ ʯ ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʛʝʥʝʪʠʢʠʡʥ ʭʫʚʴʜ 
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ʷʣʛʘʘʪʘʡ ʙװʣʵʛ ʭװʤװװʩ. ʍװʥʠʡ ʛʝʥʝʪʠʢʪ ʤʪɼʅʍ-ʠʡʥ ʛʘʧʣʦʙװʣʵʛ ʥʴ ʭװʥʠʡ ʤʪɼʅʍ-

ʠʡʥ ʷʣʛʘʘʪʘʡ ʙʘʡʜʣʘʘʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ. ɻʘʧʣʦʛʨʫʧʧʳʛ ʪʵʤʜʵʛʣʵʭʜʵʵ ʘʥʛʣʠ ʮʘʛʘʘʥ 

ʪʦʣʛʦʡʥ ʜʘʨʘʘʣʣʳʛ ʘʰʠʛʣʘʜʘʛ ʙʘ ʜʵʜ ʛʘʧʣʦʙװʣʛװװʜ ʩʘʣʘʘʣʘʭʘʜ ʪʦʦ ʙʦʣʦʥ װʩʛʠʡʛ 

ʵʵʣʞʣʵʥ ʘʰʠʛʣʘʜʘʛ (ʟʫʨʘʛ4) ʉ4ʘ4ʘb ʛʵʭ ʤʵʪʯʠʣʵʥ.   

 

ɿʫʨʘʛ 4. ʤʪɼʅʍ-ʠʡʥ ʜʘʨʘʘʣʘʣ ʜʵʵʨ ʩʫʫʨʠʣʩʘʥ ʛʘʧʣʦʙװʣʛװװʜʠʡʥ ʪʘʨʭʘʣʪ. 

L1 ʛʘʧʣʦʙװʣʵʛ - ɹʘʨʫʫʥ ʙʦʣʦʥ ʊᴇʚ ɸʬʨʠʢʪ ʘʥʭ 150,000-170,000 ʞʠʣʠʡʥ ᴇʤʥᴇ 

ʠʣʵʨʩʵʥ. 

L2 ʛʘʧʣʦʙװʣʵʛ- L1 ʛʘʧʣʦʙװʣʛʵʵʩ ʩʘʣʘʘʣʘʥ װװʩʩʵʥ ʙᴇʛᴇᴇʜ ʙװʭ ʭװʥʠʡ 1/3-ʪ ʵʥʵ 

ʛʘʧʣʦʙװʣʵʛ ʠʣʵʨʜʵʛ ʙʘ 70,000 ʞʠʣʠʡʥ ᴇʤʥᴇ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ. 

L3 - ɿװװʥ ʘʬʨʠʢʪ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʙʘʡʜʘʛ ʛʘʧʣʦʙװʣʵʛ ʙᴇʛᴇᴇʜ M ʙʦʣʦʥ N ʛʵʩʵʥ 2 ʪʦʤ 

ʛʘʧʣʦʙװʣʛʠʡʛ װװʩʛʵʜʵʛ. 

ʄ ʛʘʧʣʦʙװʣʵʛ - ɽʚʨʦʘʟʠʘʩ ᴆʤʥᴇʜ ʘʟʠ, ɿװװʥ ʘʟʠ, ɸʚʩʪʨʘʣʠ ʭװʨʪʵʣ ʪʘʨʭʩʘʥ. 70,000 

ʞʠʣʠʡʥ ᴇʤʥᴇ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ. 

N ʛʘʧʣʦʙװʣʵʛ - ʅʠʡʪ ɽʚʨʦʘʟʠʡʛ ʪʦʜʦʨʭʦʡʣʜʦʛ ʛʘʧʣʦʙװʣʵʛ. ɸʬʨʠʢʘʘʩ ʩʘʣʘʘʣʩʘʥ 2 ʛʦʣ 

ʤᴇʯʨʠʡʥ ʥʵʛ ʙᴇʛᴇᴇʜ 65,000 ʞʠʣʠʡʥ ᴇʤʥᴇᴇʩ ʵʭʣʵʣʪʵʡ. 

H ʛʘʧʣʦʙװʣʵʛ - Eʚʨʦʧʠʜ ʟʦʥʭʠʣʩʦʥ ʛʘʧʣʦʙװʣʵʛ ʙᴇʛᴇᴇʜ ʥʠʡʪ ʝʚʨʦʧʯʫʫʜʠʡʥ 30% ʵʥʵ 

ʛʘʧʣʦʙװʣʵʛʪ ʭʘʤʘʘʨʜʘʛ. 

HV ʛʘʧʣʦʙװʣʵʛ - 20,000 ʞʠʣʠʡʥ ᴇʤʥᴇ װװʩʩʵʥ ɽʚʨʦʧʳʥ ʛʘʧʣʦʙװʣʵʛ. ɹʘʨʫʫʥ ɽʚʨʦʧʜ 

ʠʣװװ ʪʘʨʭʩʘʥ ʙᴇʛᴇᴇʜ ʩװװʣʠʡʥ ʞʠʣװװʜʠʡʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʫʣʤʘʘʩ ʆʡʨʭ 

ʜʦʨʥʦʜʦʜ ʪʘʨʭʩʘʥ.  
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I ʛʘʧʣʦʙװʣʵʛ - ɽʚʨʦʧ ʛʘʧʣʦʙװʣʵʛ ʙᴇʛᴇᴇʜ ʭʦʡʜ ʙʦʣʦʥ ʙʘʨʫʫʥ ʝʚʨʦʧʜ ʪʘʨʭʩʘʥ ʪᴇʣᴇᴇʣᴇʣ 

ʥʴ ɽʚʨʦʘʟʠʜ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ ʠʣʵʨʜʵʛ. 

J ʛʘʧʣʦʙװʣʵʛ - ʆʡʨʦʣʮʦʦʛʦʦʨ 50,000 ʞʠʣʠʡʥ ᴇʤʥᴇ ʆʡʨʭ ʜʦʨʥʦʜʦʜ װװʩʩʵʥ. ɽʚʨʦʧ 

ʜʘʷʘʨ ʪʘʨʭʩʘʥ ʭʵʜʠʡ ʯ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ. 

ʂ ʛʘʧʣʦʙװʣʵʛ - 16,000 ʞʠʣʠʡʥ ᴇʤʥᴇ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ ʙᴇʛᴇᴇʜ U ʛʘʧʣʦʙװʣʛװװʜʠʡʛ 

ʘʛʫʫʣʜʘʛ. 

U ʛʘʧʣʦʙװʣʵʛ - 30,000 ʞʠʣʠʡʥ ᴇʤʥᴇ ʆʡʨʭ ɼʦʨʥʦʜʦʜ װװʩʩʵʥ  

V ʛʘʧʣʦʙװʣʵʛ - 13,600 ʞʠʣʠʡʥ ᴇʤʥᴇ ɻʘʟʘʨ ʜʫʥʜʳʥ ʪʵʥʛʠʩʠʡʥ ʦʨʯʠʤʜ װװʩʩʵʥ 

W ʛʘʧʣʦʙװʣʵʛ - ɹʘʨʫʫʥ ʙʦʣʦʥ ᴆʤʥᴇʜ ɸʟʠ, ɽʚʨʦʧʪ ʪʘʨʭʩʘʥ.  

ʍ ʛʘʧʣʦʙװʣʵʛ - ʋʫʛʫʫʣ ʘʤʝʨʠʢʯʫʫʜʘʜ ʤʘʰ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ ʙʘ 15,000 ʞʠʣʠʡʥ ᴇʤʥᴇ 

ʘʤʝʨʠʢʨʫʫ ʰʠʣʞʩʵʥ ʛʵʞ װʟʜʵʛ. ɽʚʨʦʧ ʙʦʣʦʥ ɸʟʠʜ ʪʦʭʠʦʣʜʦʥʦ. 

ɸ ʛʘʧʣʦʙװʣʵʛ - 30,000-50,000 ʞʠʣʠʡʥ ᴇʤʥᴇ ɸʟʠ ʪʠʚʜ װװʩʩʵʥ. ʋʫʛʫʫʣ ʘʤʝʨʠʢʯʫʫʜʘʜ 

ʤʘʰ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʪʘʨʭʩʘʥ.  

B ʛʘʧʣʦʙװʣʵʛ - 50,000 ʞʠʣʠʡʥ ᴇʤʥᴇ ɸʟʠ ʪʠʚʜ װװʩʩʵʥ. R ʛʘʧʣʦʙװʣʛʵʵʩ ʩʘʣʘʘʣʘʭ ʙᴇʛᴇᴇʜ 

ʍʷʪʘʜʫʫʜʘʜ ᴇʥʜᴇʨ ʪʘʨʭʘʣʪʪʘʡ ʙʘʡʜʘʛ.  

C ʛʘʧʣʦʙװʣʵʛ - ʆʜʦʦʛʦʦʩ 23,000 ʞʠʣʠʡʥ ᴇʤʥᴇ ʂʘʩʧʠʡʥ ʪʵʥʛʠʩ ʙʦʣʦʥ ɹʘʡʛʘʣʴ ʥʫʫʨʳʥ 

ʭʘʘ ʥʵʛʪʵʵ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ. ɿװװʥ ʭʦʡʜ ʘʟʠʜ ʪװʛʵʵʤʵʣ ʙʘʡʜʘʛ.  

D ʛʘʧʣʦʙװʣʵʛ - ʆʜʦʦʛʦʦʩ 48,000 ʞʠʣʠʡʥ ᴇʤʥᴇ ɸʟʠ ʪʠʚʜ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ. ɿװװʥ ʭʦʡʜ 

ʘʟʠʜ ʪװʛʵʵʤʵʣ ʙʘ ʪᴇʚ ʘʟʠʜ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ.  

G ʛʘʧʣʦʙװʣʵʛ - ɿװװʥ ʘʟʠʜ ʪʵʨ ʜʫʥʜʘʘ ʦʨʯʠʥ ʮʘʛʠʡʥ ʄʦʥʛʦʣ, ʗʧʦʥ, ʊᴇʚᴇʜװװʜʵʜ ᴇʨʛᴇʥ 

ʪʘʨʭʩʘʥ.  

F ʛʘʧʣʦʙװʣʵʛ - ɸʣʩ ʜʦʨʥʦʜʦʜ ʙʫʶʫ ʟװװʥ , ᴇʤʥᴇʜ ʘʟʠʡʥ ʦʨʥʫʫʜʘʜ ʪװʛʵʵʤʵʣ. 
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ɿʫʨʘʛ 5. ɼʵʣʭʠʡʥ ʫʣʩ ʦʨʥʫʫʜʘʜ ʪװʛʵʵʤʵʣ ʪʦʭʠʦʣʜʜʦʛ ʛʘʧʣʦʙװʣʛװװʜ. 

5-ʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥʵʵʨ ʄʦʥʛʦʣʯʫʫʜʘʜ ʭʘʤʛʠʡʥ ʠʭ ʪʦʭʠʦʣʜʜʦʛ ʛʘʧʣʦʙװʣʛװװʜ ʙʦʣ D, 

C, M, B ʛʘʧʣʦʛʨʫʧʧװװʜ ʶʤ.  
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ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ: ʆʨʯʠʥ 

 ʜʠʡʛ ʩʫʜʘʣʩʘʥ ʮᴇᴇʥ ʭʵʜʵʥ ʩʫʜʘʣʛʘʘװװʣʛװʝʠʡʥ ʄʦʥʛʦʣʯʫʫʜʳʥ ʜʫʥʜ ʪʘʨʭʩʘʥ ʛʘʧʣʦʙװ

ʙʘʡʜʛʘʘʩ Kolman ʙʦʣʦʥ ʅʷʤʭʠʰʠʛ ʥʘʨʳʥ 1996 ʦʥʜ ʭʠʡʩʵʥ  ʋʚʩ, ɿʘʚʭʘʥ, ʍᴇʚʩʛᴇʣ, 

ɹʫʣʛʘʥ, ɼʘʨʭʘʥ, ʉװʭʙʘʘʪʘʨ, ᴆʤʥᴇʛʦʚʴ, ɹʘʷʥʭʦʥʛʦʨ, ɻʦʚʴ-ɸʣʪʘʡ, ʍʦʚʜ, ɸʨʭʘʥʛʘʡ, 

ᴆʚᴇʨʭʘʥʛʘʡ, ɼʫʥʜʛʦʚʴ ʘʡʤʛʫʫʜ ʙʦʣʦʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ ʮʫʛʣʫʫʣʩʘʥ ʥʠʡʪ 103 

ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 1-ʨ ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʛʠʡʛ ʦʣʰʨʫʫʣʘʥ 

ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʞ, ʤᴇʥ ʨʝʩʪʨʠʢʮʠʡʥ ʬʨʘʛʤʝʥʪʠʡʥ ʘʥʘʣʠʟʘʘʨ 

ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʥ ʪʦʛʪʦʦʩʦʥ ʙʘʡʜʘʛ (Connie J. Kolman, 1996). ʅʠʡʪ 103 ʜʵʵʞʵʵʩ 80 

ʜʵʵʞʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʞ ʛʘʧʣʦʛʨʫʧʧװװʜʵʜ ʘʥʛʠʣʘʭʘʜ D, C, F, E, B, 

G ʛʘʧʣʦʛʨʫʧʧװװʜ ʭʘʤʛʠʡʥ ʠʭ ʜʘʚʪʘʛʜʩʘʥ ʙʘʡʜʘʛ (1-ʨ ʛʨʘʬʠʢ ɸ). Derenko ʥʘʨʳʥ 2004 

ʦʥʜ 48 ʄʦʥʛʦʣ ʭװʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʄʦʥʛʦʣʯʫʫʜʘʜ ʭʘʤʛʠʡʥ ʠʭ ʪʘʨʭʩʘʥ 

ʛʘʧʣʦʛʨʫʧʧװװʜ ʥʴ C, B, M, A, D, G ʙʘʡʥʘ ʛʵʞ װʟʩʵʥ (1-ʨ ʛʨʘʬʠʢ ɹ). ʄᴇʥ Yao ʥʘʨʳʥ 

2004 ʦʥʜ 49 ʄʦʥʛʦʣ ʭװʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ D, F, G, C, M, U, A ʛʘʧʣʦʛʨʫʧʧװװʜ 

ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʥʘ ʛʵʩʵʥ װʨ ʜװʥ ʛʘʨʩʘʥ ʙʘʡʜʘʛ (1-ʨ ʛʨʘʬʠʢ ɺ). ɼʵʵʨʭʠ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʳʥ װʨ ʜװʥʛ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ ʭʦʦʨʦʥʜʦʦ ʷʣʛʘʘʪʘʡ ʙʘʡʛʘʘ ʪʫʣ 

ʙװʛʜʠʡʛ ʥʴ ʥʵʛʪʛʵʥ ʥʵʛ ʛʨʘʬʠʢʪ ʦʨʫʫʣʞ ʭʘʨʘʭʘʜ ʠʣװװ ʙʦʜʠʪʦʡ װʨ ʜװʥ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ 

(1-ʨ ʛʨʘʬʠʢ ɻ). ʅʠʡʪ 177 ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʛʘʧʣʦʛʨʫʧʧʳʥ ʜʘʚʪʘʤʞʠʡʛ 

ʰʘʣʛʘʭʘʜ D ʛʘʧʣʦʛʨʫʧʧ 19%, ʉ ʛʘʧʣʦʛʨʫʧʧ 16%, F ʛʘʧʣʦʛʨʫʧʧ 14%, G ʛʘʧʣʦʛʨʫʧʧ 

11%, ɸ ʙʦʣʦʥ ɺ ʛʘʧʣʦʛʨʫʧʧ 8%, ʄ ʛʘʧʣʦʛʨʫʧʧ 6%-ʠʡʥ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʩʘʥ.  
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 ɻʨʘʬʠʢ 1. ɸ) Kolman ʙʦʣʦʥ ʅʷʤʭʠʰʠʛ ʥʘʨʳʥ 1996 ʦʥʜ 80 ʤʦʥʛʦʣ ʭװʥʜ 

ʭʠʡʩʵʥ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʩʦʥ װʨ ʜװʥ (Connie J. Kolman, 1996). ɹ) Derenko 

ʥʘʨʳʥ 2004 ʦʥʜ 48 ʄʦʥʛʦʣ ʭװʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ (M. V. Derenko, 

2004) ɺ) Yao ʥʘʨʳʥ 2004 ʦʥʜ 49 ʄʦʥʛʦʣ ʭװʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ 

(Yong-Gang Yao, 2004). ɻ) ɼʵʵʨʭ ʩʫʜʘʣʛʘʘʥʫʫʜʳʥ ʥʵʛʪʛʵʥ ʭʘʨʫʫʣʩʘʥ ʜװʥ. 

ʅʠʡʪ 177 ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʛʘʧʣʦʛʨʫʧʧʳʥ ʜʘʚʪʘʤʞ. 
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II.1.1.2 ʄʘʪʝʨʠʘʣ ʘʨʛʘ ʟװʡ 

II.1.1.2.1 ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʜʵʵʞ 

ʆʨʯʠʥ װʝʠʡʥ 40 ʤʦʥʛʦʣ ʭװʥʠʡ ʜʵʵʞ ʮʫʛʣʫʫʣʘʥ ʛʝʥʝʪʠʢ ʤʘʪʝʨʠʘʣ ʷʣʛʘʥ ʘʚʩʘʥ 

ʙᴇʛᴇᴇʜ װתʥʜ ʜʘʚʭʘʨʜʩʘʥ ʙʘʡʜʣʘʘʨ: ᴆʚᴇʨʭʘʥʛʘʡ, ɹʫʣʛʘʥ, ɼʦʨʥʦʛʦʚʴ, ɿʘʚʭʘʥ, 

ɼʫʥʜʛʦʚʴ, ʍᴇʚʩʛᴇʣ, ɻʦʚʴ-ɸʣʪʘʡ, ʉʵʣʵʥʛʵ, ɸʨʭʘʥʛʘʡ, ɹʘʷʥʭʦʥʛʦʨ, ʍʵʥʪʠʡ, ʊᴇʚ, ʍʦʚʜ, 

ɹʘʷʥ-ᴆʣʛʠʡ, ʉװʭʙʘʘʪʘʨ, ʋʚʩ, ɼʦʨʥʦʜ ʟʵʨʵʛ ʘʡʤʛʫʫʜʘʘʩ ʛʘʨʘʣʪʘʡ ʭװʤװװʩʠʡʛ ʘʤʘʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʭʘʤʨʫʫʣʩʘʥ (ʟʫʨʘʛ 6). ʕʜʛʵʵʨ ʭװʤװװʩʠʡʥ ʮʫʩʥʘʘʩ ɼʅʍ ʷʣʛʘʭʜʘʘ 

(QUAGEN, DNeasy Blood & Tissue Kit) ʮʦʤʦʛ ʘʰʠʛʣʘʚ.  

ɸʐʋתʀʉ-ʠʡʥ ʉʫʜʘʣʛʘʘʥʳ ɪʩ ɿװʡʥ ʍʷʥʘʣʪʳʥ ʍʦʨʦʦʥʳ ʵʵʣʞʠʪ ʭʫʨʣʘʘʨ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʭʵʣʵʣʮװװʣʞ ʩʫʜʘʣʛʘʘʛ ʵʭʣװװʣʵʭ ʸʩ ʟװʡʥ ʟᴇʚʰᴇᴇʨᴇʣ ʘʚʩʘʥ. [ 

2017.11.24 ʧʨʦʪʦʢʦʣ ˉ2017/3- 04, ɸʐʋתʀʉ] 

 

ɿʫʨʘʛ 6. ʆʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣ ʭװʥʠʡ ʜʵʵʞ ʮʫʛʣʫʫʣʘʥ ʘʚʩʘʥ. ɼʵʵʞ ᴇʛʩᴇʥ ʭװʤװװʩʠʡʥ 

ʵʭʠʡʥ ʛʘʨʚʘʣ װװʩʣʠʡʛ (ʘʡʤʛʫʫʜʳʛ) ʫʣʘʘʥ ʥʫʤʘʘʨ ʟʘʘʚ. 

 

II.1.1.2.2 ʎʫʩʥʘʘʩ ɼʅʍ ʷʣʛʘʭ ʘʨʛʘ ʟװʡ 

ʎʫʩʥʳ ʜʵʵʞʵʵʩ 50 ʤʢʣ ʘʚʯ ʵʧʧʝʥʜʦʨʬ ʪʶʙʝʥʜ ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ 250 ʤʢʣ 

ʟʘʜʣʘʛʯ ʙʫʬʬʝʨ (CTAB ʙʫʬʝʨ (10%), 5M ʅʘʪʨʠʡʥ ʭʣʦʨʠʜ, 0.5M EDTA, 1M Tris-HCl 

(pH=8.0), ɓ-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ) ʙʦʣʦʥ 20ʤʛ/ʤʢʣ ʢʦʥʮʝʥʪʨʘʮʠʪʘʡ ʧʨʦʪʝʡʥʘʟʘ ʂ ʥʵʤʵʵʜ 
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ʩʘʡʪʘʨ ʭʦʣʴʞ ʠʥʚʝʨʪ ʭʠʡʥʵ.  ʍʦʣʠʤʦʛ ʜʵʵʨ ʭʣʦʨʦʬʦʨʤ:ʠʟʦʘʤʠʣʳʥ ʩʧʠʨʪ (24:1) 

ʥʵʤʵʵʜ 12000 rpm-ʜ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʨʭ ʰʠʥʛʵʥ ʬʘʟʳʛ ʰʠʥʵ ʪʶʙʝʥʜ ʘʚʯ 

ʭʠʡʛʵʵʜ ʜʵʵʨ ʥʴ ʵʟʣʵʭװװʥʠʡ 1/3-ʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʪʵʡ ʠʟʦʧʨʦʧʘʥʦʣ: ʘʤʤʦʥʳʥ ʘʮʝʪʘʪ 

(5:1) ʥʵʤʵʵʜ -200ʉ-ʜ 30 ʤʠʥʫʪ ʪʫʥʘʜʘʩʞʫʫʣʥʘ. װתʥʠʡ ʜʘʨʘʘ 12000 rpm-ʜ 10 ʤʠʥʫʪ 

ʮʝʥʪʨʠʬʫʛʜʵʵʜ ʜʵʵʨʭʠ ʰʠʥʛʵʥ ʬʘʟʳʛ ʘʩʛʘʘʜ ʪʫʥʘʜʘʩʳʛ 70% ʵʪʘʥʦʣʦʦʨ ʫʛʘʘʞ 12000 

rpm-ʜ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʨʭ ʰʠʥʛʵʥ ʬʘʟʳʛ ʘʩʛʘʘʜ ʵʪʘʥʦʣʳʛ ʫʫʨʰʪʘʣ 

ᴇʨᴇᴇʥʠʡ ʪʝʤʧʝʨʘʪʫʨʪ ʠʥʢʫʙʘʮʣʘʥʘ. ʊʫʥʘʜʩʳʛ 50 ʤʢʣ ʜʘʚʭʘʨ ʥʵʨʩʵʥ ʫʩʘʥʜ ʫʫʩʛʘʞ -

200ʉ-ʜ ʭʘʜʛʘʣʥʘ. 

II.1.1.2.3 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʘʘʨ (ʇɻʋ) ʦʣʰʨʫʫʣʘʭ ʘʨʛʘ ʟװʡ  

ʆʨʯʠʥ װʝʠʡʥ ʭװʥʠʡ ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ 

ʦʣʰʨʫʫʣʘʭʜʘʘ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1 ʙʦʣʦʥ 2-ʨ ʭʵʩʛʠʡʛ ʭʘʤʪʘʜ ʥʴ mtL15997/mtH00408 

ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 1021ʭʥ ʙʦʣʩʦʥ. 

ʕʝʨʵʛ ʭʷʥʘʣʪʘʘʨ ʭʫʜʘʣʜʘʘʥʳ ʭװʥʠʡ ʛʝʥʦʤʳʥ ɼʅʍ ʙʦʣʦʭ Promega control-ʳʛ 

ʘʰʠʛʣʘʩʘʥ.  

L16190-CCCCATGCTTACAAGCAAGT, H16410-GAGGATGGTGGTCAAGGGAC,  

L16190-CCCCATGCTTACAAGCAAGT, H16401-TGATTTCACGGAGGATGGTG, 

L15997-CACCATTAGCACCCAAAGCT, H16410-GAGGATGGTGGTCAAGGGAC,  

L15997-CACCATTAGCACCCAAAGCT, H00408-

CTGTTAAAAGTGCATACCGCCA 

ʋʨʚʘʣʳʥ ʭʦʣʠʤʛʠʡʛ DreamTaq PCR Master Mix ʘʰʠʛʣʘʞ ʟʘʘʚʨʳʥ ʜʘʛʫʫ ʙʵʣʜʵʚ. 

(Thermo scientificTM, Arktik Thermal cycler) ʇɻʋ-ʳʥ ʤʘʰʠʥ ʜʵʵʨ 94Üʉ-ʜ 2 ʤʠʥʫʪ; 

94Üʉ-ʜ 20 ʩʝʢʫʥʜ, 53Üʉ-ʜ 10 ʩʝʢʫʥʜ, 72Üʉ-ʜ 1 ʤʠʥʫʪʘʘʨ 2-ʨ ʮʠʢʣʵʵʩ 35 ʫʜʘʘ ʜʘʚʪʘʥ; 

72Üʉ-ʜ 7 ʤʠʥʫʪ ʛװʡʮʵʵʥ ʫʨʪʘʩʛʘʘʜ; 4Üʉ-ʜ ʭʘʜʛʘʣʘʭ ʛʦʨʠʤʳʥ ʜʘʛʫʫ ʫʨʚʘʣʳʛ ʷʚʫʫʣʘʚ.  

ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʵʣʝʢʪʨʦʬʦʨʝʟʳʥ ʘʨʛʘʘʨ ʰʘʣʛʘʞ ʛʝʣʴʥʵʵʩ ʤʪɼʅʍ-

ʠʡʥ ʭʵʨʯʤʵʵ ʷʣʛʘʞ ʘʚʘʭʜʘʘ ʛʝʣʴʥʵʵʩ ɼʅʍ ʷʣʛʘʭ ʮʦʤʦʛ (Bioneer, AccuPrep, Gel 

purification kit) ʘʰʠʛʣʘʩʘʥ. 

II.1.1.2.4 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ  

ʉʦʣʦʥʛʦʩ ʫʣʩ ʜʘʭʴ ʄʘʢʨʦʛʝʥ ʢʦʤʧʘʥʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʵʨʪʥʠʡ ʙʦʣʦʥ ʦʨʯʠʥ 

 .ʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʩʦʥװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʡʥ ʭװʝʠʡʥ ʭװ
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ɼʵʵʞ ʪʫʩ ʙװʨʠʡʥ ʥʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ Snapgene 2.3.2 ʧʨʦʛʨʘʤʤ ʙʦʣʦʥ 

mtDNAprofiler ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ rCRS-ʠʡʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʞ 

ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʷʣʛʘʘʪʘʡ ʥʫʢʣʝʦʪʠʜʳʥ ʙʘʡʨʰʣʳʛ ʪʦʛʪʦʦʩʦʥ. 

Haplogrep2 ʤᴇʥ ɺʘʥ ʆʚʝʥ ʙʦʣʦʥ ʂʘʡʩʝʨ ʥʘʨʳʥ ʙʘʡʛʫʫʣʩʘʥ Phylotree.org ʚʝʙʩʘʡʪ ʜʘʭʴ 

mtDNA tree Build 17 ʦʥʣʘʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥʜ (24275 ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ  ʙװʨʵʥ 

ʜʘʨʘʘʣʣʳʥ ʤʵʜʵʵʣʣʠʡʛ ʘʛʫʫʣʩʘʥ) ʪʫʣʛʫʫʨʣʘʥ ʜʵʵʞװװʜʠʡʥ ʛʘʧʣʦʙװʣʛװװʜʠʡʛ 

ʪʦʛʪʦʦʩʦʥ (8,9). ʆʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʵʪ  ʭʫʚʴʩʘʤʪʛʘʡ 

ʭʵʩʛװװʜʠʡʥ ʜʘʨʘʘʣʣʳʛ ʵʨʪʥʠʡ ʭװʥʠʡʭʪʵʡ ʭʘʨʴʮʫʫʣʘʭʜʘʘ Mega 6.0 ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ 

Maximum Likelihood ʘʨʛʘʘʨ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ ʙʘʡʛʫʫʣʞ ʫʜʘʤ ʪᴇʨʣʠʡʥ ʭʦʣʙʦʦʛ 

ʭʘʨʫʫʣʩʘʥ. 

 

II.1.1.3 תʨ ʜװʥ 

II.1.1.3.1 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʳʥ (ʇɻʋ) װʨ ʜװʥ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʦʨʰʠʥ ʩʫʫʛʯʜʘʘʩ ʩʘʡʥ ʜʫʨʳʥ װʥʜʩʵʥ ʜʵʵʨ, ʪʘʥʠʫʣʩʘʥ 

ʟᴇʚʰᴇᴇʨʣʠʡʥ ʜʘʛʫʫ 35 ʩʦʨʴʮʳʛ ʮʫʛʣʫʫʣʞ, ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʳʥ ʘʨʛʘʘʨ ɼʅʍ-ʠʡʛ 

ʷʣʛʘʩʘʥ. ʆʨʯʠʥ װʝʠʡʥ ʭװʥʠʡ ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ 

ʦʣʰʨʫʫʣʘʭʜʘʘ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1 ʙʦʣʦʥ 2-ʨ ʭʵʩʛʠʡʛ ʭʘʤʪʘʜ ʥʴ mtL15997/mtH00408 

ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 1021ʭʥ ʙʦʣʩʦʥ 

(ʟʫʨʘʛ 7-10). 

 

 

ɿʫʨʘʛ 7. ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ 

ʦʣʰʨʫʫʣʩʘʥ װʨ ʜװʥ. ʄ-ʄʘʨʢʝʨ, N-ʩᴇʨᴇʛ ʭʷʥʘʣʪ, P- ʵʝʨʵʛ ʭʷʥʘʣʪ, m1-11 ʜʵʵʞװװʜ. 
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ɿʫʨʘʛ 8. ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ 

ʦʣʰʨʫʫʣʩʘʥ װʨ ʜװʥ. ʄ-ʄʘʨʢʝʨ, N-ʩᴇʨᴇʛ ʭʷʥʘʣʪ, P- ʵʝʨʵʛ ʭʷʥʘʣʪ, m12-19 ʜʵʵʞװװʜ 

 

 

ɿʫʨʘʛ 9. ʆʨʯʠʥ ʮʘʛʠʡʥ ʤʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ 

ʦʣʰʨʫʫʣʩʘʥ װʨ ʜװʥ. ʄ-ʄʘʨʢʝʨ, Nʉ-ʩᴇʨᴇʛ ʭʷʥʘʣʪ; m14-m21 ʜʵʵʞװװʜ. 

 

 

 

ɿʫʨʘʛ 10. ʆʨʯʠʥ ʮʘʛʠʡʥ ʤʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ 

ʦʣʰʨʫʫʣʩʘʥ װʨ ʜװʥ. ʄ-ʄʘʨʢʝʨ, N-ʩᴇʨᴇʛ ʭʷʥʘʣʪ; m22-m40 ʜʵʵʞװװʜ. 
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II.1.1.3.2 ʅʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ 

ʆʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʦʣʰʨʫʫʣʘʭʜʘʘ 

mtL15997/mtH00408 ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ 

ʫʨʪ 1021ʭʥ ʙʦʣʩʦʥ. ʕʝʨʵʛ ʭʷʥʘʣʪ ʙʦʣʛʦʥ ʭװʥʠʡ ʛʝʥʦʤʳʥ ɼʅʍ-ʠʡʥ ʭʫʜʘʣʜʘʘʥʳ 

ʩʪʘʥʜʘʨʪʳʛ (Promega control) ʘʰʠʛʣʘʥ ʇɻʋ-ʳʥ װʨ ʜװʥʛ ʙʘʪʘʪʛʘʩʘʥ (4-ʨ ʟʫʨʘʛ). 

ʍװʩʥʵʛʪ 1. ʄʦʥʛʦʣ ʭװʥʠʡ ʛʘʧʣʦʙװʣʛװװʜʠʡʛ ʪʦʛʪʦʦʩʦʥ ʜװʥ 

ˉ ɼʵʵʞ ʇʦʣʠʤʦʨʬʠʟʤ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ɻʘʧʣʦ
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I1f 

 

ɼʵʵʨʭ ʭװʩʥʵʛʪʵʵʩ (ʭװʩʥʵʛʪ 1) ʭʘʨʘʭʘʜ ʥʠʡʪ 35 ʜʵʵʞʠʜ ʛʘʧʣʦʙװʣʵʛ ʠʣʨװװʣʵʭʵʜ 

31 ʛʘʧʣʦʙװʣʵʛ ʠʣʵʨʩʵʥ ʙᴇʛᴇᴇʜ ɸ ʛʘʧʣʦʙװʣʵʛ 2 ʜʵʵʞʠʜ, B ʛʘʧʣʦʙװʣʵʛ 1 ʜʵʵʞʠʜ, C 

ʛʘʧʣʦʙװʣʵʛ 3 ʜʵʵʞʠʜ, D ʛʘʧʣʦʙװʣʵʛ 4 ʜʵʵʞʠʜ, F ʛʘʧʣʦʙװʣʵʛ 2 ʜʵʵʞʠʜ, G ʛʘʧʣʦʙװʣʵʛ 6 

ʜʵʵʞʠʜ, H ʛʘʧʣʦʙװʣʵʛ 1 ʜʵʵʞʠʜ, HV ʛʘʧʣʦʙװʣʵʛ 1 ʜʵʵʞʠʜ, K ʛʘʧʣʦʙװʣʵʛ 1 ʜʵʵʞʠʜ, L 

ʛʘʧʣʦʙװʣʵʛ 1 ʜʵʵʞʠʜ, M ʛʘʧʣʦʙװʣʵʛ 2 ʜʵʵʞʠʜ, N ʛʘʧʣʦʙװʣʵʛ 2 ʜʵʵʞʠʜ, U ʛʘʧʣʦʙװʣʵʛ 

2 ʜʵʵʞʠʜ, W ʛʘʧʣʦʙװʣʵʛ 2 ʜʵʵʞʠʜ, Z ʛʘʧʣʦʙװʣʵʛ 1 ʜʵʵʞʠʜ, I ʛʘʧʣʦʙװʣʵʛ 2 ʜʵʵʞʠʜ ʪʫʩ 

ʙװʨ ʠʣʵʨʩʵʥ.  

II.1.1.3.3 ʌʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ  

ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ʜʵʵʨ Maximum 

likelihood ʘʨʛʘʘʨ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʘʚ. ʋʛ ʤʦʜʳʛ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ 

Mega 6 ʧʨʦʛʨʘʤ ʘʰʠʛʣʘʥ Maximum Likelihood ʘʨʛʳʥ ʂʠʤʫʨʘ 2 ʧʘʨʘʤʝʪʨʪ ʟʘʛʚʘʨ 

ʘʰʠʛʣʘʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʩʘʥ (11-ʨ ʟʫʨʘʛ). ʌʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ 

ʙʘʡʛʫʫʣʘʭʜʘʘ RSRS ʞʠʰʠʛ ʜʘʨʘʘʣʣʳʛ װʥʜʵʩ ʙʦʣʛʦʥ ʘʚʘʚ.  
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ɿʫʨʘʛ 11. ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʙʦʣʦʥ ʵʨʪʥʠʡ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ʜʵʵʨ 

Maximum likelihood ʘʨʛʘʘʨ ʙʘʡʛʫʫʜʩʘʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ. 

 

 

II.1.1.4 ʍʵʣʵʣʮװװʣʵʛ 

ʕʥʵ ʩʫʜʘʣʛʘʘʛʘʘʨ ɻʦʚʴ-ɸʣʪʘʡ, ʊᴇʚ, ʉʵʣʵʥʛʵ, ɼʫʥʜʛʦʚʴ, ᴆʚᴇʨʭʘʥʛʘʡ, ʋʚʩ, 

ɼʦʨʥʦʜ, ʍʦʚʜ, ɹʘʷʥʭʦʥʛʦʨ, ɿʘʚʭʘʥ, ɹʘʷʥʭʦʥʛʦʨ, ɹʫʣʛʘʥ, ᴆʚᴇʨʭʘʥʛʘʡ, ɹʘʷʥ-ᴆʣʛʠʡ, 

ʍʵʥʪʠʡ ʘʡʤʛʘʘʩ ʛʘʨʘʣʪʘʡ ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʭʦʜ A2n, 

A5b1b, B4b1a1, C4a1a, C5a2a, C7, D4a, D4c2a, D4c2, D4j8, F1a1a, F1b1c, G2a, G2a1, 

G2a5, G3a3, H, HV6, K1c1, L5q1b, M6, M7b1b, N9a, N9a1, U5a1ba, U8a1a, W1c, Z3a, 

I, I1f, W1d ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʩʵʥ (ʟʫʨʘʛ 11).  

ɻʦʚʴ-ɸʣʪʘʡʛʘʘʩ ʛʘʨʘʣʪʘʡ 1-ʨ ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ Z3a ʛʘʧʣʦʛʨʫʧʧ ʙʦʣ CZ 

ʛʘʧʣʦʛʨʫʧʧʵʵʩ ʫʣʘʤʞʣʘʣʪʘʡ ʙᴇʛᴇᴇʜ ʊᴇʚ ɸʟʠʜ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ. ʊװװʥʠʡ ʭʘʤʛʠʡʥ ʪʦʤ 

ʪᴇʨᴇʣ ʟװʡʣ ʥʴ ʉʦʣʦʥʛʦʩ, ʍʷʪʘʜʳʥ ʭʦʡʜ ʭʵʩʵʛ, ʊᴇʚ ɸʟʠʜ ʙʘʡʜʘʛ. ɻʵʩʵʥ ʭʵʜʠʡ ʯ ʆʍʋ-

ʳʥ ʟʘʨʠʤ ʘʨʜ ʪװʤʵʥ, ʉʢʘʥʜʠʥʘʚʠʡʥ ʭʦʡʜ ʭʵʩʛʠʡʥ Saami ʘʨʜ ʪװʤʥʠʡ ʜʫʥʜ ʭʘʤʛʠʡʥ 

ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʠʣʵʨʜʵʛ. ʄᴇʥ 2-ʨ ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ A5b1 ʛʘʧʣʦʛʨʫʧʧ ʥʴ N 

ʛʘʧʣʦʙװʣʛʵʵʩ ʫʣʘʤʞʣʘʣʪʘʡ ɸʟʠ ʪʠʚʜ 30,000-50,000 ʞʠʣʠʡʥ ᴇʤʥᴇ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ ʙʘ 

ɸʤʝʨʠʢ ʪʠʚʠʡʥ ʫʫʛʫʫʣ ʭװʤװװʩʠʡʥ ʜʫʥʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. 

ʊװװʥʠʡ ʭʘʤʛʠʡʥ ʪʦʤ ʧʦʧʫʣʷʮ ʥʴ ɿװװʥ ɸʟʠʜ ʙʘʡʜʘʛ.  
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ʊᴇʚ ʘʡʤʛʘʘʩ ʛʘʨʘʣʪʘʡ 3-ʨ ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ F1a1a ʛʘʧʣʦʙװʣʵʛ ʥʴ  ɿװװʥ ɸʟʠ, ɿװװʥ 

ᴇʤʥᴇʜ ɸʟʠʜ ʪװʛʵʵʤʵʣ ʙʘʡʜʘʛ ʙʘ  R9b ʛʘʧʣʦʛʨʫʧʧʵʵʩ ʫʣʘʤʞʣʘʣʪʘʡ. ɿװװʥ ɸʟʠʜ ʭʘʤʛʠʡʥ 

ʪװʛʵʵʤʵʣ ʪʦʭʠʦʣʜʜʦʛ ʪʘʨʭʘʮʫʫʜ ʥʴ ʖʥʥʘʥʴ (33% - 77%, ʜʫʥʜʘʞ 52%), ʅʠʢʦʙʘʨ 

ʘʨʣʫʫʜ (50%), ʉʠʙʠʨʠʡʥ ʂʘʤʝʨʦʚ ʤʫʞʠʡʥ ʐʦʨʩ (41%), ʕʥʵʪʭʵʛʠʡʥ ɸʨʫʥʘʭʘʣ, 

ʇʨʘʜʝʰ (31%).  ʄᴇʥ ʊʘʡʚʘʥʳ ʫʫʛʫʫʣ ʠʨʛʵʜ, ʍʘʢʢʘ, ʂʝʪʩ, ʍʘʥ ʭʷʪʘʜ (ʙʘʨʘʛ ʙװʭ ʍʷʪʘʜ), 

ʃʦʤʙʦʢ, ʉʫʤʙʘ, ʊʘʡʣʘʥʜ, ɺʴʝʪʥʘʤʜ ʯʫʭʘʣ ʜʘʚʪʘʤʞ ʙʘʡʜʘʛ. ʊװװʥʠʡ ʪװʛʵʵʣʪ ʥʴ ᴇʤʥᴇʜ 

ɹʘʣʢʘʨʳʥ ʊʘʨʘʨʠ ʙʦʣʦʥ ᴇʤʥᴇʜ ʋʨʘʣʳʥ ɹʘʰʢʠʨʫʫʜ ʭװʨʪʵʣ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ 

ʪʘʨʭʜʘʛ. ʂʦʤʦʨʦʩʳʥ ʘʨʣʫʫʜʘʜ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ ʪʦʭʠʦʣʜʜʦʛ. 

ʉʵʣʵʥʛʵ ʙʦʣʦʥ ɹʘʷʥʭʦʥʛʦʨʦʦʩ ʛʘʨʘʣʪʘʡ 4, 12-ʨ ʜʵʵʞװװʜʵʜ ʠʣʵʨʩʵʥ G2ʘ 

ʛʘʧʣʦʛʨʫʧʧ ʥʴ M ʛʘʧʣʦʛʨʫʧʧʵʵʩ ʫʣʘʤʞʣʘʣʪʘʡ. ɻʘʧʣʦʛʨʫʧʧ G ʥʴ G1, G2, G3, ʙʦʣʦʥ 

G4 ʜʵʜ ʭʵʩʛװװʜʵʜ ʭʫʚʘʘʛʜʜʘʛ. ɿװװʥ ɸʟʠʜ ʟʦʥʭʠʣʦʥ ʪʘʨʭʩʘʥ. ʗʧʦʥ, ʉʦʣʦʥʛʦʩ, ʄʦʥʛʦʣ, 

ʊᴇʚᴇʜװװʜʵʜ ʤʘʰ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʠʣʵʨʜʵʛ. 2009 ʦʥʜ 47 ʤʦʥʛʦʣʯʫʫʜʘʜ ʭʠʡʛʜʩʵʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ 17% ʥʴ G ʛʘʧʣʦʛʨʫʧʧʪʵʡ ʙʘʡʩʘʥ (Han-Jun Jin, 2009). ʄᴇʥ Kolman, 

Derenko, Yao ʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ ʜװʥʛ ʥʵʛʪʛʵʩʵʥ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ G ʛʘʧʣʦʙװʣʵʛ 11% 

ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʩʘʥ.  

ɼʫʥʜʛʦʚʴ ʘʡʤʛʠʡʥ 5-ʨ ʜʵʵʞ, ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ  15-ʨ ʜʵʵʞװװʜʵʜ ʠʣʵʨʩʵʥ C7 

ʛʘʧʣʦʛʨʫʧʧ ʥʴ M ʛʘʧʣʦʛʨʫʧʧʵʵʩ ʫʣʘʤʞʣʘʣʪʘʡ, CZ ʛʘʧʣʦʙװʣʵʛ ʙᴇʛᴇᴇʥ ʉ ʙʦʣʦʥ Z ʛʵʞ 

ʭʫʚʘʘʛʜʘʥʘ. C ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʂʘʩʧʠʡʥ ʪʵʥʛʠʩ ʙʘ ɹʘʡʛʘʣʴ ʥʫʫʨʘʘʩ 24000 ʞʠʣʠʡʥ ᴇʤʥᴇ 

 .ʦʣʜʜʦʛ (ʥʠʡ ʜʦʪʦʨ ʉʠʙʠʨʴװװʪ) ʥ ʭʦʡʜ ɸʟʠʜװװʟʜʵʛ. C ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɿװ ʩʩʵʥ ʛʵʞװװ

ɽʚʨʘʟʠʜ C ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɸʨʢʪʠʢʠʡʥ ʉʠʙʠʨʠʡʥ ʭװʥ ʘʤ, ʷʣʘʥʛʫʷʘ ʗʢʘʛʨʫʫʜ, ʂʘʥʞʫʥʘʩ 

ʟʵʨʵʛ ʍʦʡʜ ʤᴇʩᴇʥ ʜʘʣʘʡʥ ʉʠʙʠʨʠʡʥ ʧʦʧʫʣʷʮʠʫʜʘʜ ʠʭʵʚʯʣʵʥ ʪʦʭʠʦʣʜʜʦʛ. ʉ 

ʛʘʧʣʦʙװʣʵʛ ʥʴ ɸʤʝʨʠʢ ʪʠʚʠʡʥ ʫʫʛʫʫʣ ʭװʤװװʩʪ ʦʣʜʩʦʥ 5 mtDNA ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʥ 

ʥʵʛ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ ʛʘʧʣʦʛʨʫʧʧ ʥʴ A, B, D, X ʶʤ. C1b, C1c, C1d, ʙʦʣʦʥ C4c ʛʘʧʣʦʪʠʧ ʥʴ 

ɸʤʝʨʠʢʯʫʫʜʳʥ ʘʥʭʥʳ ʭװʤװװʩʵʵʩ ʦʣʜʜʦʛ. C1a ʥʴ ʟᴇʚʭᴇʥ ɸʟʠʘʩ ʠʣʵʨʜʵʛ. 

ʋʚʩ ʘʡʤʛʠʡʥ 7 ʙʦʣʦʥ 19-ʨ ʜʵʵʞװװʜʵʜ ʠʣʵʨʩʵʥ L0a1b1 ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʭװʥ 

ʪᴇʨᴇʣʭʪʥʠʡ ʵʭʠʡʥ ʫʜʤʳʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ᴇʚᴇʛ ʜʵʵʜʵʩ (MRCA)-ʠʡʥ 2 

ʩʘʣʙʘʨʫʫʜʳʥ ʥʵʛ ʶʤ. Haplogroup ʥʴ װʥʜʩʵʥ ʪʘʚʘʥ ʩʘʣʙʘʨʪʘʡ (L0a, L0b, L0d, L0f, L0k). 

ʊʵʜʥʠʡ ʜʻʨʻʚ ʥʴ L1 ʜʵʜ ʘʥʛʠʣʘʣ, L1a, L1d, L1f ʙʘ L1k ʘʥʛʠʣʘʣʜ ʦʨʩʦʥ. 

L0 ʥʴ ʉʘʭʘʨ ʦʨʯʤʳʥ ɸʬʨʠʢʪ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʪʦʭʠʦʣʜʜʦʛ. ʕʥʵ ʥʴ ʍʦʡʛʠʡʥ 

ʭװʤװװʩʠʡʥ 73%-ʜ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʭװʨʜʵʛ. ʅʵʤʵʣʪ ʜʘʚʪʘʤʞʫʫʜ ʥʴ Namibia 

(Xun) 79%, ᴆʤʥᴇʜ ɸʬʨʠʢ (ʍʚ/Xun) 83%, ɹʦʪʩʚʘʥʘ (Kung) 100%. 
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ɻʘʧʣʦʛʨʫʧʧ L0d ʥʴ ʜʵʣʭʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʙװʣʛװװʜʠʡʥ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ 

(ñʵʨʪʥʠʡò) haplogroup ʶʤ. ʕʥʵ ʥʴ ᴆʤʥᴇʜ ɸʬʨʠʢʠʡʥ ʍʦʡʠʩʘʥ ʙװʣʛװװʜʠʡʥ ʭʘʤʛʠʡʥ 

ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ. L0d ʥʴ ʤᴇʥ ᴆʤʥᴇʜ ɸʬʨʠʢʠʡʥ ᴇʥʛᴇʪ ʧʦʧʫʣʷʮʘʜ ʪװʛʵʵʤʵʣ 

ʪʦʭʠʦʣʜʜʦʛ ʙᴇʛᴇᴇʜ ʜʘʚʪʘʤʞʫʫʜ ʥʴ 60- 71% ʙʘʡʜʘʛ. ʕʥʵ ʥʴ ᴆʤʥᴇʜ ɸʬʨʠʢʠʡʥ ᴇʥʛᴇʪ 

ʧʦʧʫʣʷʮʘʜ ʍʦʡʠʩʠʡʥ ʭװʤװװʩʠʡʥ ʠʭʵʵʭʵʥ ʭʫʚʴ ʥʵʤʵʨ ʦʨʫʫʣʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ɻʘʧʣʦʛʨʫʧʧ L0k ʥʴ Khoisan ʛʨʫʧʧʳʥ (ʭʘʤʛʠʡʥ ʩװװʣʜ L0d-ʠʡʥ ʜʘʨʘʘ) ʍʘʧʠʩʘʥ 

ʙװʣʛʠʡʥ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ haplogroup ʙᴇʛᴇᴇʜ ʍʦʡʩʘʥʜ ʠʭʵʚʯʣʵʥ ʭʷʟʛʘʘʨʣʘʛʜʘʞ 

ʙʘʡʜʘʛ. ʍʦʡʛʦʦʩ ʭʘʤʘʘʨʘʣʪʘʡ L0d haplogroup ʥʴ ᴆʤʥᴇʜ ɸʬʨʠʢʠʡʥ ᴇʥʛᴇʪ ʧʦʧʫʣʷʮʘʜ 

ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ ʙʦʣ L0k ʥʴ ʘʞʠʛʣʘʛʜʜʘʛʛװʡ. ʉʫʜʘʣʛʘʘʥʜ ʭʘʤʨʘʛʜʩʘʥ ʙʠʝ 

ʜʘʘʩʘʥ ʪʦʤ ʙװʣʛʠʡʛ ʭʘʤʨʫʫʣʩʘʥ ʭʦʸʨ ʩʫʜʘʣʛʘʘ. 

ɻʘʧʣʦʛʨʫʧʧ L0f ʥʴ ʊʘʥʟʘʥʠ, ɿװװʥ ɸʬʨʠʢʪ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ. 

ɻʘʧʣʦʛʨʫʧʧ L0a ʥʴ ʟװװʥ ᴇʤʥᴇʜ ɸʬʨʠʢʠʡʥ ʧʦʧʫʣʷʮʘʜ ʭʘʤʛʠʡʥ ʠʭ ʪʘʨʭʩʘʥ (25% 

ʥʴ ʄʦʟʘʤʙʠʢʪ). ɻʚʠʥʝʡʜ ʜʫʥʜʞʘʘʨ 1-5%-ʪʘʡ ʜʘʚʪʘʤʞʪʘʡ ʙᴇʛᴇᴇʜ ɹʘʣʘʥʪʘ ʙװʣʛʠʡʥʭʵʥ 

11% -ʠʡʥ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʥʘ. Haplogroup L0a ʥʴ 33,000 ʞʠʣʠʡʥ ʧʘʣʝʦʣʠʪʳʥ װʝʠʡʥ ʛװʥ 

ʙᴇʛᴇᴇʜ ɻʚʠʥʝʡʜ 10,000- 4000 ʞʠʣʠʡʥ ᴇʤʥᴇ ʭװʨʯ ʙʘʡʞʵʵ. ʕʥʵ ʥʴ ʠʭʵʚʯʣʵʥ ʄʫʩʣʫ ʙʘ 

ɹʠʘʢʠʡʥ ʧʠʨʛʠʟװװʜʵʜ ʭʘʨʘʛʜʜʘʛ. L0a ʥʴ ʍʘʜʨʘʤʘʚʪ (ʁʝʤʝʥ) ʙʘʨʘʛ 25% ʜʘʚʪʘʤʞʪʘʡ 

ʙʘʡʜʘʛ. 

ʕʪʠʦʧʜ  ʛʘʧʣʦʛʨʫʧʧ L0b ʪʘʨʭʩʘʥ. 

ᴆʚᴇʨ-ʍʘʥʛʘʡ ʘʡʤʛʠʡʥ 16-ʨ ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ D4ʝ1 ɸʟʠ ʪʠʚʜ 48000 ʞʠʣʠʡʥ 

ᴇʤʥᴇ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ ʙʘ M ʛʘʧʣʦʛʨʫʧʧʵʵʩ ʫʣʘʤʞʣʘʣʪʘʡ. ʕʥʵ ʥʴ ɿװװʥ ʭʦʡʜ ɸʟʠʜ 

(ʪװװʥʠʡ ʜʦʪʦʨ ʉʠʙʠʨʴ) ʦʣʜʜʦʛ. ʊװװʥʠʡ ʜʵʜ ʙװʣʵʛ D1 (D2, D3, ʙʘ D4h3a-ʪʘʡ ʭʘʤʪ) ʥʴ 

ɸʤʝʨʠʢ ʪʠʚʠʡʥ ʫʫʛʫʫʣ ʠʨʛʵʜʵʜ ʦʣʜʩʦʥ ʪʘʚʘʥ ʙװʣʛװװʜʠʡʥ ʥʵʛ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ ʥʴ A, B, 

C, ʙʦʣʦʥ X. ʊᴇʚ ɸʟʠʜ ʠʭʵʚʯʣʵʥ ʪʦʭʠʦʣʜʜʦʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ mtDNA 

ʛʘʧʣʦʛʨʫʧʧ (H ʜʘʨʘʘ) ʶʤ. D4 ʛʘʧʣʦʙװʣʵʛ ʥʴ ʗʧʦʥ, ʉʦʣʦʥʛʦʩ, ʄʦʥʛʦʣʯʫʫʜʘʜ ʪװʛʵʵʤʵʣ 

ʪʦʭʠʦʣʜʜʦʛ. ʄᴇʥ ɹʫʨʠʘʜ, ʍʘʤʥʠʛʘʥ, ʍʘʣʠʤʘʛ, ʂʘʟʘʢ, ʊʝʣʝʥʛʠʪװװʜʵʜ D4 ʛʘʧʣʦʛʨʫʧʧ 

ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ. D ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʟװװʥ ɽʚʨʦʧ, ʙʘʨʫʫʥ ᴇʤʥᴇʜ ɸʟʠʜ ʙʘʛʘ 

ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ ʪʘʨʭʩʘʥ.  

ᴆʚᴇʨ-ʍʘʥʛʘʡ ʘʡʤʛʠʡʥ  17-ʨ ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ W1ʩ ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɹʘʨʫʫʥ ɸʟʠʜ 

23.900 ʞʠʣʠʡʥ ᴇʤʥᴇ װװʩʩʵʥ ʛʵʞ װʟʜʵʛ. ɻʘʧʣʦʛʨʫʧʧ N2-ʵʵʩ ʛʘʨʘʣʪʘʡ. ɻʘʧʣʦʛʨʫʧʧ W 

ʥʴ ɽʚʨʦʧ, ɹʘʨʫʫʥ ɸʟʠ, ᴆʤʥᴇʜ ɸʟʠʜ ʦʣʜʜʦʛ. ʕʥʵ ʥʴ ʍʦʡʜ ʇʘʢʠʩʪʘʥʜ ʥʘʤ 
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ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. ɻʘʧʣʦʛʨʫʧʧ W ʥʴ ɸʣʞʠʨʳʥ ʜʫʥʜʘʭ Maghreb-

ʜ ʙʘʡʜʘʛ.  W1ʩ ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʩװװʣʠʡʥ װʝʜ ʊװʨʛװװʜʵʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʦʜ ʙʘʡʛʘʘ.  

  ʍʵʥʪʠʡ ʘʡʤʛʠʡʥ 18-ʨ ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ L3f1b1a ʛʘʧʣʦʛʨʫʧʧʳʥ ʛʘʨʘʣ װװʩʵʣ ʷʛ 

ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʥʘ. ɸʬʨʠʢʠʡʥ ʦʨʯʠʥ װʝʠʡʥ ʭװʥ ʘʤʳʥ ɸʬʨʠʢ ʛʘʨʘʣ װװʩʵʣ (ɸʬʨʠʢʘʘʩ 

ʛʘʨʘʣʪʘʡ) ʦʥʦʣʦʦʩ ʭʘʨʘʭʘʜ ɿװװʥ ɸʬʨʠʢʘʘʩ 84000-1010 ʞʠʣʠʡʥ ᴇʤʥᴇ װװʩʩʵʥ ʛʵʞ 

 ʨʵʭ ʭʫʛʘʮʘʘ ʥʴ ʩʘʷʭʘʥ 58,900-70,200װʟʜʵʛ. L3 ʫʜʤʳʥ ʭʘʤʛʠʡʥ ʵʨʪʥʠʡ ᴇʚᴇʛ ʜʵʵʜʵʩʪ ʭװ

ʞʠʣʠʡʥ ᴇʤʥᴇ ʪʦʦʮʦʛʜʦʞ ʙʘʡʩʘʥ. 

ɸʟʠ ʪʠʚʠʡʥ ʛʘʨʘʣʪʘʡ ʛʘʧʣʦʙװʣʵʛ L3 ʥʴ ʭʵʜ ʭʵʜʵʥ ʘʥʛʠʣʘʣʜ ʭʫʚʘʘʛʜʜʘʛ ʙᴇʛᴇᴇʜ 

ʪʵʜʛʵʵʨʠʡʥ ʭʦʸʨ ʥʴ ʤʘʢʨʦ- ʛʘʧʣʦʛʨʫʧʧ M ʙʘ N-ʠʡʛ װװʩʛʵʩʵʥ ʙᴇʛᴇᴇʜ ᴇʥᴇᴇʜᴇʨ 

ɸʬʨʠʢʘʘʩ ʙʫʩʘʜ ʠʭʵʥʭ ʭװʤװװʩʪ ʠʣʵʨʜʵʛ.  

ɽʚʨʦʘʟʠʡʥ ʪʘʨʭʩʘʥ M ʙʘ N ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʥ ʫʣʘʤʞʣʘʣ ʙᴇʛᴇᴇʜ M,N 

ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɿװװʥ ᴆʤʥᴇʜ ɸʟʠ ʜʘʭʴ ʵʨʪʥʠʡ ʜʵʜ ʘʥʛʠʣʣʫʫʜ ʶʤ. L3 ʥʴ ʟװװʥ ʭʦʡʜ 

ɸʬʨʠʢʪ ʵʣʙʵʛ ʪʦʭʠʦʣʜʜʦʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ ɸʬʨʠʢ ʪʠʚʠʡʥ ʙʫʩʘʜ ʦʨʥʫʫʜʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ L1 ʙʘ L2 ʙװʣʛʠʡʥ ʙװʣʛʠʡʥʭʥʠʡ ʛʫʨʘʚʥʳ ʭʦʸʨ ʭʫʚʠʡʛ ʵʟʵʣʜʵʛ. L3 ʜʵʜ 

ʘʨʘʙʫʫʜ ʥʴ ɸʨʘʙʳʥ ʭʦʡʛʫʫʜʘʜ ʙʘʩ ʪʦʭʠʦʣʜʜʦʛ. 

ʄʦʥʛʦʣ ʦʨʥʦʦʩ ʦʣʜʩʦʥ ʵʨʪʥʠʡ ʭװʥʠʡ ʜʵʵʞװװʜ ʜʵʵʨ ʭʠʡʩʵʥ Rogers-ʠʡʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ᴆʚᴇʨʭʘʥʛʘʡ, ɸʨʭʘʥʛʘʡ, ɹʫʣʛʘʥ, ʊᴇʚ ʘʡʤʛʫʫʜʳʥ ʭʵʜ ʭʵʜʵʥ ʩʫʤʜʫʫʜʘʘʩ 

ʦʣʜʩʦʥ ʍװʥʥװʛʠʡʥ װʝʠʡʥ ʙʫʣʰʥʫʫʜʳʥ ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʛ ʜʘʚʪʘʤʞʠʡʛ ʰʘʣʛʘʭʘʜ H 

ʙʦʣʦʥ D ʛʘʧʣʦʛʨʫʧʧװװʜ 17%, A ʛʘʧʣʦʛʨʫʧʧ 15%, B, M ʛʘʧʣʦʛʨʫʧʧװװʜ 8%, R 

ʛʘʧʣʦʛʨʫʧʧ 6%, ʉ, G,T, J ʛʘʧʣʦʛʨʫʧʧװװʜ 4%, װʣʜʩʵʥ 12%-ʠʡʛ HV, N, U, V, W, Y, Z 

ʛʘʧʣʦʛʨʫʧʧװװʜ װװʩʛʵʩʵʥ (2-ʨ ʛʨʘʬʠʢ ɹ ).  

ʄᴇʥ ʍװʨʣʠʡʥ װʝʜ ʭʘʤʘʘʨʘʭ ʙʫʣʰʥʫʫʜʳʥ ʛʘʧʣʦʛʨʫʧʧʳʥ ʜʘʚʪʘʤʞʠʡʛ ʪʦʦʮʦʭʦʜ 

H ʛʘʧʣʦʛʨʫʧʧ 35%, M ʛʘʧʣʦʛʨʫʧʧ 23%, A ʛʘʧʣʦʛʨʫʧʧ 12%, C ʛʘʧʣʦʛʨʫʧʧ 8% ʙʘʡʩʘʥ 

ʙʘ K, N, R, Z, B, D, G ʛʘʧʣʦʛʨʫʧʧװװʜ װʣʜʩʵʥ 22%-ʠʡʛ ʙװʨʜװװʣʞ ʙʘʡʩʘʥ (2-ʨ ʛʨʘʬʠʢ 

ɺ). 

ʉʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʩʘʥ ʤʦʥʛʦʣ ʭװʥʠʡ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ rCRS ʞʠʰʠʛ 

ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʞ Mega 7.0 ʧʦʨʛʨʘʤʤ ʜʵʵʨ Maximim likelihood ʘʨʛʘʘʨ 

ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʘʭʘʜ ʥʵʛ ʛʘʧʣʦʙװʣʵʛʪ ʭʘʤʘʘʨʯ ʙʫʡ ʜʵʵʞװװʜ ʙʦʣʦʭ  

ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ 4-ʨ ʜʵʵʞ ʙʦʣʦʥ ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ 12-ʨ ʜʵʵʞװװʜ ʥʵʛ ʢʣʘʩʪʝʨʪ ʙʘʛʪʩʘʥ. 

ʄᴇʥ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ 15-ʨ ʜʵʵʞ, ɼʫʥʜʛʦʚʴ ʘʡʤʛʠʡʥ 5-ʨ ʭʘʤʪʜʘʘ ʥʵʛ ʢʣʘʩʪʝʨ װװʩʛʵʩʵʥ. 
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II.1.1.5 ɼװʛʥʵʣʪ 

ɿʘʚʭʘʥ, ʍʵʥʪʠʡ, ʍᴇʚʩʛᴇʣ, ɹʫʣʛʘʥ, ɼʫʥʜʛʦʚʴ ʘʡʤʛʘʘʩ ʛʘʨʘʣʪʘʡ ʥʠʡʪ ʟʫʨʛʘʘʥ 

ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʛ ʪʦʛʪʦʦʭʦʜ 16 ʛʘʧʣʦʛʨʫʧʧ 

ʠʣʵʨʩʵʥ. HV, W, I ʛʘʧʣʦʙװʣʵʛ ʥʴ ɽʚʨʦʧ, ɹʘʨʫʫʥ ʘʟʠʜ, D ʙʦʣʦʥ G ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʊᴇʚ 

ʘʟʠ, ɿװװʥ ʘʟʠʡʥ ʭʵʩʛʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. ɽʚʨʦʧʳʥ ʟװװʥ ᴇʤʥᴇʜ ʭʵʩʵʛ, ʊᴇʚ ʙʦʣʦʥ ʙʘʨʫʫʥ 

ʘʟʠʡʥ ʭʵʩʛװװʜ ʤᴇʥ ɸʬʨʠʢʠʡʥ ʭʦʡʜ ʭʵʩʛװװʜʵʵʨ ʪʘʨʭʩʘʥ ʛʘʧʣʦʛʨʫʧʧװװʜ ʥʴ ʦʨʯʠʥ 

 ʩʠʡʥ ʜʫʥʜ ʠʣʵʨʯ ʙʘʡʛʘʘ ʥʴ ʛʝʥʝʪʠʢʠʡʥ ʭʫʚʴʜ ʤʘʰ ʦʣʦʥ ʷʥʟװװʤװʝʠʡʥ ʄʦʥʛʦʣ ʭװ

ʙʘʷʣʘʛ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 
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ʍʘʚʩʨʘʣʪ 1
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II.1.2 ʕʨʪʥʠʡ װʝʠʡʥ ʭװʥ 

II.1.2.1 ʕʨʪʥʠʡ (ʦʨʯʠʥ) װʝʠʡʥ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʛʘʟʘʨ ʥʫʪʛʘʘʩ ʦʣʜʩʦʥ ʵʨʪʥʠʡ ʭװʤװװʩʠʡʥ ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʥ 

ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ. ɸʅʋ-ʳʥ ʀʥʜʠʘʥʘ ʀʭ ʉʫʨʛʫʫʣʠʡʥ ʜʦʢʪʦʨʘʥʪ L.Rogers-ʥ ʄʦʥʛʦʣ 

ʫʣʩʳʥ ʐʠʥʞʣʵʭ ʋʭʘʘʥʳ ɸʢʘʜʝʤʠʡʥ ʊװװʭ ʘʨʭʝʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʪʵʡ ʭʘʤʪʨʘʥ 2016 

ʦʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʳ ʭװʨʵʵʥʜ ʄʦʥʛʦʣʳʥ ʵʟʵʥʪ ʛװʨʥʠʡ װʝʠʡʥ 48 ʜʵʵʞ, ʍװʥʥװ װʝʠʡʥ 

48 ʜʵʵʞ, ʍװʨʣʠʡʥ װʝʠʡʥ 26 ʵʨʪʥʠʡ ʭװʥʠʡ ʷʩʥʳ ʜʵʵʞ ʜʵʵʨ ʤʦʣʝʢʫʣ ʛʝʥʝʪʠʢʠʡʥ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ ʙʘʡʜʘʛ. ʐʠʥʞʠʣʛʵʵʛʵʵʨ ʪʦʛʪʦʦʩʦʥ ʛʘʧʣʦʙװʣʛװװʜʠʡʛ 2-ʨ ʛʨʘʬʠʢʪ 

ʭʘʨʫʫʣʘʚ. 

 

2-ʨ ʛʨʘʬʠʢ. ɸ) ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ʍʘʨʭʦʨʠʥ ʩʫʤʘʘʩ ʦʣʜʩʦʥ ʄʦʥʛʦʣʳʥ ʵʟʵʥʪ 

ʛװʨʥʠʡ װʝʜ ʭʘʤʘʘʨʘʭ 48 ʙʫʣʰʠʥ ʜʵʵʨ ʭʠʡʩʵʥ ʤʦʣʝʢʫʣ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ M, D, 

C, B, R ʛʘʧʣʦʛʨʫʧʧװװʜ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʩʘʥ. ɹ) ʍװʥʥװ װʝʜ ʭʘʤʘʘʨʘʭ ᴆʚᴇʨʭʘʥʛʘʡ, 

ɹʫʣʛʘʥ, ɸʨʭʘʥʛʘʡ, ʊᴇʚ ʘʡʤʛʫʫʜʘʘʩ ʦʣʜʩʦʥ 48 ʵʨʪʥʠʡ ʭװʤװװʩʪ H, D, A, M, B 

ʛʘʧʣʦʛʨʫʧʧװװʜ ʪװʛʵʵʤʵʣ ʙʘʡʩʘʥ ɺ) ɹʘʷʥʭʦʥʛʦʨ, ᴆʚᴇʨʭʘʥʛʘʡ, ɹʫʣʛʘʥ, ɸʨʭʘʥʛʘʡ, ʊᴇʚ 

ʘʡʤʛʫʫʜʘʘʩ ʦʣʜʩʦʥ ʍװʨʣʠʡʥ װʝʜ ʭʘʤʘʘʨʘʭ 26 ʵʨʪʥʠʡ ʭװʤװװʩʪ H, M, A, C ʟʵʨʵʛ 

ʛʘʧʣʦʛʨʫʧʧװװʜ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʛʘʨʩʘʥ ʙʘʡʥʘ (Rogers, 2016). 
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ʍװʥʥװʜ A, B, N, G, D5, D4a, D4, D, C, M9, M, R ʙʦʣʦʥ F ʛʘʧʣʦʛʨʫʧʧװװʜ ʠʣʵʨʩʵʥ 

ʙᴇʛᴇᴇʜ G, C ʥʠʡʪʣʵʛ ʰʠʥʞʪʵʡ, ʭʘʨʠʥ ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ ʭװʥʥװ ʥʘʨʪ ᴇʥʜᴇʨ 

ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʞʵʵ. ʉ, D ʛʘʧʣʦʛʨʫʧʧ ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ ʭװʥʥװ ʥʘʨʪ ʪװʛʵʵʤʵʣ ʙʘʡʭʳʥ 

ʭʘʤʪ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʘʜ ʪʘʨʭʤʘʣ ʙʘʡʜʘʛ ʘʞʵʵ. ʊװװʥʯʣʵʥ, ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʤᴇʥ ʜʵʵʨʭ ʛʘʧʣʦʙװʣʵʛʪʵʡ ʙʘʡʥʘ (ʊװʤʵʥ ʥʘʨ 2017: 

156,157). ɹʠʜʥʠʡ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ G2a ʛʘʧʣʦʛʨʫʧʧ ʍᴇʚʩʛᴇʣ 3 ʘʡʤʛʠʡʥ ʦʨʯʠʥ 

 ʥʜ ʠʣʵʨʩʥʵʵʩ ʛʘʜʥʘ ʤʦʥʛʦʣʜ 0.051, ʢʘʟʘʭʩʪʘʥʜ 0,041 ʙʫʶʫװʝʠʡʥ ʥʵʛ ʤʦʥʛʦʣ ʭװ

ʦʡʨʦʣʮʦʦ, ʭʘʨʠʥ ʉʠʙʠʨʴ ʙʦʣʦʥ ʋʤʘʨʜ ɸʟʠʜ ʪʦʭʠʦʣʜʦʭ ʜʘʚʪʘʤʞ ʙʘʨʛʘʜ 0.094, 

ʙʫʨʠʘʜʘʜ 0.111, ɸʣʪʘʡ ʭʘʩʘʛʪ 0.093, ʦʨʯʦʥʜ 0.114, ʪʦʞʠʥʯʫʫʜʫʫʜʳʥ ʜʫʥʜ 0.187, 

ʢʦʨʷʢʘʜ 0.419, ʯʫʢʯʘʜ 0.264, ʫʡʛʫʨʪ 0.128 ʙʘʡʭ ʘʞʵʵ. 

ʄʦʥʛʦʣ, ʆʨʦʩ, ʂʘʟʘʢʩʪʘʥ, ʍʷʪʘʜʳʥ ʥʫʪʛʘʘʩ ʦʣʜʩʦʥ ʙʫʣʰʠʡʛ ʤʘʣʪʘʘʜ ʤʦʣʝʢʫʣ 

ʙʠʦʣʦʛʠʡʥ  ʩʫʜʘʣʛʘʘ ʭʠʡʛʵʵʜ ʉ4ʘ1ʘ4ʘ ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʯ ʙʘʡʞʵʵ (ʭװʩʥʵʛʪ 2, ʟʫʨʘʛ12 ).   

ʍװʩʥʵʛʪ 2. ʕʨʪʥʠʡ ʷʩʥʘʘʩ ʉ4ʘ1ʘ4ʘ, G2a ʛʘʧʣʦʛʨʫʧʧʳʛ ʠʣʨװװʣʩʵʥ ʙʘʡʜʘʣ 
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ɿʫʨʘʛ 12. ʉ4ʘ1ʘ4ʘ ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʫʣʰʥʳ ʛʘʟʨʳʥ ʟʫʨʘʛ 

 

ʆʨʯʠʥ װʝʠʡʥ ʊᴇʚ ɸʟʠ, ɹʘʨʫʫʥ ʙʘ ɿװװʥ ʉʠʙʠʨʠʡʥ ʤʦʥʛʦʣ, ʪװʨʵʛ ʙʦʣʦʥ ʤʘʥʞ, 

ʪװʥʛװʩ ʭʵʣʵʵʨ ʷʨʠʣʮʘʛʯ ʘʨʜ ʪװʤʥʠʡ ʜʫʥʜ ʤʠʪʦʭʦʥʜʨʠʡʥ ʉ ʛʘʧʣʦ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 

ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ. ʊᴇʚ ɸʟʠ, ɹʘʨʫʫʥ ʙʘ ɿװװʥ ʉʠʙʠʨʠʡʥ ʤʦʥʛʦʣ, ʪװʨʵʛ ʙʦʣʦʥ ʤʘʥʞ, 

ʪװʥʛװʩ ʭʵʣʵʵʨ ʷʨʠʣʮʘʛʯ ʘʨʜ ʪװʤʥʠʡ ʜʫʥʜ ʤʠʪʦʭʦʥʜʨʠʡʥ ʉ ʛʘʧʣʦʛʨʫʧʧ ʭʘʨʴʮʘʥʛʫʡ 

ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʠʣʵʨʯʵʵ.װתʥʜ: ʄʦʥʛʦʣ ʋɹ-47+150, ɹʫʨʠʘʜ-418+149, ɸʣʪʘʡ-110, 

ʕʚʝʥʢ-39+18+20+27+18+24, ʗʢʫʪ-22+164+148, ʊʫʚʘ-48, ʋʜʵʛʝʡʮ-31, ʂʳʨʢʳʟ-68 

(ʟʫʨʘʛ 13).  
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ɿʫʨʘʛ13. ʆʨʯʠʥ װʝʠʡʥ ʭװʥʜ ʉ4 ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʘʡʜʘʣ. ʄʦʥʛʦʣ ʋɹ-

47+150, ɹʫʨʠʘʜ-418+149, ɸʣʪʘʡ-110, ʕʚʝʥʢ-39+18+20+27+18+24, ʗʢʫʪ-22+164+148, 

ʊʫʚʘ-48, ʋʜʵʛʝʡʮ-31, ʂʳʨʢʳʟ-68. 

ʄʦʥʛʦʣ, ʆʨʦʩ, ʋʥʛʘʨ, ʍʷʪʘʜʳʥ ʥʫʪʛʘʘʩ ʦʣʜʩʦʥ ʙʫʣʰʠʡʛ ʤʘʣʪʘʘʜ ʤʦʣʝʢʫʣ 

ʙʠʦʣʦʛʠʡʥ  ʩʫʜʘʣʛʘʘ ʭʠʡʛʵʵʜ G2a ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʩʵʥ ʙʘʡʥʘ (ʭװʩʥʵʛʪ 3, ʟʫʨʘʛ 14).   

ʍװʩʥʵʛʪ 3. ʆʨʯʠʥ װʝʠʡʥ ɸʟʠʡʥ ʘʨʜ ʪװʤʵʥʜ G ʛʘʧʣʦʛʨʫʧʧ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʠʣʵʨʜʵʛ 

ʙʘʡʥʘ.  
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ɿʫʨʘʛ 14. G2a ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʫʣʰʥʳ ʛʘʟʨʳʥ ʟʫʨʘʛ 

 

ɿʫʨʘʛ13. ʆʨʯʠʥ װʝʠʡʥ ʭװʥʜ G2a ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʘʡʜʘʣ. ʄʦʥʛʦʣ ʋɹ-

47+150, ɹʫʨʠʘʜ-418+149, ɸʣʪʘʡ-110, ʕʚʝʥʢ-39+18+20+27+18+24, ʗʢʫʪ-22+164+148, 

ʊʫʚʘ-48, ʋʜʵʛʝʡʮ-31, ʂʳʨʛʳʟ-68. 
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ʆʨʯʠʥ װʝʠʡʥ ʭװʥʠʡ ʧʦʧʫʣʷʮʫʫʜʘʜ G2a ʛʘʧʣʦʨʛʫʧʧ ʉ ʙʦʜʚʦʣ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ 

ʙʘʡʛʘʘʛ 15-ʨ ʟʫʨʘʛʪ  ʭʘʨʫʫʣʘʚ. װתʥʜ: ʄʦʥʛʦʣ ʋɹ-44, ᴆʚᴇʨ ʄʦʥʛʦʣ-49+48, ʍʘʣʠʤʘʛ-

110, ɹʫʨʠʘʜ-99+126, ʋʟʚʝʢ-20+20+40, ʂʘʟʘʢ-55+58, ʊᴇʚʜ-44+58+29, ʅʝʧʘʣʴ-133, 

ʊʘʞʠʢ-20+44, ɸʣʪʘʡ-71, ʕʚʝʥʢ-73, ʗʢʫʪ-148+164+117, ʊʫʚʘ-105, ʂʳʨʛʳʟ-48, ʋʡʛʘʨ-

47+47, ʍʷʪʘʜ-40 (ʭʘʥ)+45, ʀʨʘʥ-82, ʉʦʣʦʥʛʦʩ-102.  

II.1.2.2 ʄʘʪʝʨʠʘʣ ʘʨʛʘ ʟװʡ 

II.1.2.2.1 ʕʨʪʥʠʡ װʝʠʡʥ ʭװʥʠʡ ʜʵʵʞ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʛʜʩʘʥ ʜʵʵʞװװʜ ʥʴ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʷʣʛʘʘʪʘʡ 

ʙᴇʛᴇᴇʜ ʦʜʦʦʛʦʦʩ  2000-3500 ʞʠʣʠʡʥ ᴇʤʥᴇ ʘʤʴʜʘʨʯ ʙʘʡʩʘʥ ʭװʥʠʡ ʷʩʥʳ ʜʵʵʞװװʜ ʶʤ. 

ʗʩʥʳ ʜʵʵʞװװʜʠʡʛ ɹʫʣʛʘʥ, ɹʘʷʥʭʦʥʛʦʨ, ɸʨʭʘʥʛʘʡ, ɼʦʨʥʦʛʦʚʴ, ɹʘʷʥ-ᴆʣʛʠʡ, ɿʘʚʭʘʥ, 

ʍʦʚʜ, ɼʦʨʥʦʜ, ɻʦʚʴ-ɸʘʣʪʘʡ ʘʡʤʛʫʫʜʘʘʩ ʦʣʜʩʦʥ ʵʨʪʥʠʡ ʙʫʣʰʥʘʘʩ ʘʚʩʘʥ (ɹʘʪʩʘʡʭʘʥ, 

ɸʤʘʨʙʠʣʵʛ, ʉʦʜʥʦʤʞʘʤʮ, & ɹʘʷʥʜʵʣʛʵʨ, 2015) (ʟʫʨʘʛ 14, ʭװʩʥʵʛʪ 4). 

 

 

ɿʫʨʘʛ 14. ʉʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʩʘʥ ʵʨʪʥʠʡ ʭװʥʠʡ ʙʫʣʰ ʦʣʜʩʦʥ ʘʡʤʛʫʫʜʳʛ ʛʘʟʨʳʥ 

ʟʫʨʘʛʪ װʟװװʣʵʚ.  
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ʍװʩʥʵʛʪ 4. ʍװʥʥװ ʙʦʣʦʥ ʍװʨʣʠʡʥ װʝʠʡʥ ʙʫʣʰʥʘʘʩ ʘʚʩʘʥ ʵʨʪʥʠʡ ʭװʥʠʡ ʩʦʨʴʮʫʫʜ.  

 

ʋʛ  ʜʵʵʞװװʜ ʥʴ ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʭ ʉʫʨʛʫʫʣʠʡʥ ɸʥʪʨʦʧʦʣʦʛʠ-ɸʨʭʝʦʣʦʛʠʡʥ 

ʪʵʥʭʠʤʜ, ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʭʘʜʛʘʣʘʛʜʘʞ ʙʘʡʩʘʥ. ɹʠʜ ʜʵʵʞװװʜʠʡʛ ʭװʣʵʵʞ ʘʚʩʘʥ װʝʵʩʵʵ 

ʙʠʪװװʤʞʣʵʥ -20Üʉ ʭʵʤʜ  ʭʘʜʛʘʣʩʘʥ ʙʘ ʵʨʪʥʠʡ  ʷʩʥʳ ʜʵʵʞװװʜʠʡʛ ʞʠʞʠʛʣʵʞ, ʮʵʚʵʨʣʵʭ, 

ʥʫʥʪʘʛʣʘʞ ʙʵʣʪʛʵʭ ʘʞʣʳʛ ʐװװʭʠʡʥ ʐʠʥʞʠʣʛʵʵʥʠʡ תʥʜʵʩʥʠʡ ʍװʨʵʵʣʵʥʜ ʜʦʦʨʭ 

ʜʘʨʘʘʣʣʳʥ ʜʘʛʫʫ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. װתʥʜ:  ʕʨʪʥʠʡ ʷʩʳʛ ʪʫʩʛʘʡ ʙʘʛʘʞ ʘʰʠʛʣʘʥ 

(SAESHIN, Strong 90 Micro-Motor) 1ʩʤ2 ʭʵʤʞʵʵʪʵʡ ʙʦʣʛʦʥ ʭᴇʨᴇᴇʜᴇʞ ʮʘʛʘʘʥ ʮʘʡʚʘʨ 

ᴇʥʛᴇ ʙװʭʠʡ ʜʘʚʭʘʨʛʘ ʭװʨʪʵʣ ʛʘʜʘʨʛʫʫʛ ʥʴ װʨʞ ʭʘʣʴʩʘʣʥʘ. ʄʘʣʪʣʘʛʘ, ʪʵʵʚʵʨʣʵʣʪ, 

ʭʘʜʛʘʣʘʣʪʳʥ ʷʚʮʘʜ ʙʦʣʦʥ ʷʩʳʛ ʭᴇʨᴇᴇʜᴇʭ, ʭʘʣʴʩʣʘʭ װʝʜ ʛʘʜʘʘʜ ʦʨʯʥʦʦʩ ʙʫʩʘʜ 

ʦʨʛʘʥʠʟʤʳʥ ʛʝʥʝʪʠʢ ʤʘʪʝʨʠʘʣʘʘʨ ʙʦʭʠʨʜʩʦʥ ʙʘʡʞ ʙʦʣʦʭ ʪʫʣ ʞʠʞʠʛʣʵʞ ʙʵʣʪʛʵʩʵʥ  

ʷʩʥʫʫʜʳʛ ʥʘʪʨʠʡʥ ʛʠʧʦʭʣʦʨʠʪʠʡʥ 10% ʫʫʩʤʘʣʘʘʨ ʫʛʘʘʞ ʥʵʨʤʵʣ ʫʩʘʘʨ (dH2O) 4 ʜʘʭʠʥ 

ʟʘʡʣʥʘ (Webb, et al., 2008). װתʥʠʡ ʜʘʨʘʘ ʜʵʵʨʭ ʙʵʣʪʛʵʩʵʥ ʷʩʳʛ 15ʤʣ-ʠʡʥ ʪʶʙʪʵʡ 

ʫʩʪᴇʨᴇʛʯʠʡʥ ʭʵʪ ʠʩʵʣʜ (ʅ2ʆ2) 18 ʮʘʛʠʡʥ ʪʫʨʰ ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʠʥʢʫʙʘʮʣʘʥ 

ʟᴇᴇʣʨװװʣʵʵʜ, ʥʵʨʤʵʣ ʫʩʘʘʨ (dH2O) 4 ʜʘʭʠʥ ʟʘʡʣʞ ʤᴇʥ 0,5ʄ EDTA-ʜ (pH=8) 24 ʮʘʛ 

ʠʥʢʫʙʘʮʣʘʥ ʰʦʭʦʡʣʦʛ ʙʦʜʠʩʦʦʩ ʩʘʣʛʘʞ, ʭʵʪ ʷʛʘʘʥ ʪʫʷʘʥʜ 30 ʤʠʥʫʪ ʘʨʠʫʪʛʘʘʜ, ʭʘʪʘʘʥʘ 

(Mulligan, 2005). ʐʠʥʛʵʥ ʘʟʦʪ ʙװʭʠʡ ʷʩ ʥʫʭʘʛʯ ʤʘʰʠʥʜ ʜʵʵʞװװʜʵʵ ʥʫʥʪʘʛʣʘʘʜ  -20Üʉ 

ʭʵʤʜ ʭʘʜʛʘʣʥʘ. 

II.1.2.2.2 ʕʨʪʥʠʡ ʭװʥʠʡ ʷʩʥʘʘʩ ɼʅʍ ʷʣʛʘʭ ʘʨʛʘ ʟװʡ 

ʕʨʪʥʠʡ ʷʩʥʘʘʩ ɼʅʍ-ʠʡʛ ʷʣʛʘʭʜʘʘ ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ, ʌʝʥʦʣ 

ʭʣʦʨʦʬʦʨʤʳʥ,  Chelex-100 ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ ʙʘ  ʜʦʦʨʭ ʜʘʨʘʘʣʣʳʥ ʜʘʛʫʫ ɼʅʍ-ʠʡʛ 

ʷʣʛʘʩʘʥ ʙʦʣʥʦ. 
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ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʘ 

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4ʛ ʘʚʯ ʘʨʠʫʪʛʘʩʘʥ 15ʤʣ-ʥ ʪʶʙʵʜ ʭʠʡʞ ʜʵʵʨ ʥʴ  1ʤʣ ʭʘʥʜʣʘʭ 

(ʵʢʩʪʨʘʢʰʥ) ʙʫʬʝʨ (0.01M Tris-HCl, 0.025M EDTA pH=8) ʥʵʤʞ 37Üʉ ʭʵʤʜ 16 ʮʘʛ 

ʠʥʢʫʙʘʮʣʘʥʘ. ɼʘʨʘʘʛʘʘʨ ʥʴ 56Üʉ ʭʵʤʜ 3 ʮʘʛ ʠʥʢʫʙʘʮʣʘʘʜ 6000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 2 

ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥ ʪʫʥʛʘʘʞ ʩʫʧʝʨʥʘʪʘʥʪʳʛ ʩʦʨʫʫʣʘʥ ʘʚʯ, 15ʤʣ-ʠʡʥ ʪʶʙʵʜ 

ʫʨʴʜʯʠʣʘʥ ʙʵʣʜʩʵʥ  3ʤʣ ʭʦʣʙʦʛʯ ʙʫʬʝʨʪ (5M GuSCN, 0.025M NaCl, 0.01M Tris-HCl 

pH=8) ʥʵʤʥʵ. ʋʛ ʭʦʣʙʦʛʯ ʙʫʬʝʨ ʙװʭʠʡ ʜʵʵʞʠʡʛ ʜʘʚʩʥʳ ʭװʯʣʵʵʨ (37% HCl) pH=4 

ʙʦʣʪʦʣ ʙʫʫʨʫʫʣʩʥʳ ʜʘʨʘʘ  ʮʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʘ ʨʫʫ  (QUAGEN, DNeasy Blood & 

Tissue Kit) ʰʠʣʞװװʣʵʵʜ 8000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥ ʰʠʥʛʵʥ 

ʭʵʩʛʠʡʛ ʘʩʛʘʥʘ. ɹʘʛʘʥʘʘ 2ʤʣ-ʥ ʮʫʛʣʫʫʣʘʭ (collection) ʪʶʙ ʨװװ ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ  

AW1 ʙʫʬʝʨ (QUAGEN, DNeasy Blood & Tissue Kit) 500ʤʢʣ ʭʠʡʞ 8000 ʵʨʛ/ʤʠʥ 

ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɹʘʛʘʥʘʘ ʰʠʥʵ 2ʤʣ-ʠʡʥ ʮʫʛʣʫʫʣʘʭ ʪʶʙ ʨװװ 

ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ  AW2 ʙʫʬʝʨ 500ʤʢʣ ʭʠʡʞ 14000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 3 ʤʠʥʫʪʳʥ 

ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʘʭʠʥ 14000ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. 

ɹʘʛʘʥʘʘ 1.5ʤʣ-ʠʡʥ ʪʶʙ ʨװװ ʰʠʣʞװװʣʞ ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʩʘʡʪʘʨ ʭʘʪʘʘʥʘ. ɹʘʛʘʥʘʜ 

ʭʦʣʙʦʛʜʩʦʥ ɼʅʍ-ʛ ʫʫʩʛʘʞ ʘʚʘʭʜʘʘ ʫʛ ʙʘʛʘʥʘʜʘʘ 50ʤʢʣ  ʠʦʥʛװʡʞװװʣʩʵʥ ʫʩ ʥʵʤʞ, 1 

ʤʠʥʫʪʳʥ ʪʫʨʰ ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʠʥʢʫʙʘʮʣʘʘʜ, 1 ʤʠʥʫʪʳʥ ʪʫʨʰ 14000 ʵʨʛ/ʤʠʥ 

ʭʫʨʜʘʘʨ ʮʝʥʪʨʠʬʫʛʜʵʞ  ʪʶʙʪʵʡ ʰʠʥʛʵʥʠʡʛ ʘʚʯ -20Üʉ ʭʵʤʜ ʭʘʜʛʘʣʥʘ (Munoz, ʙʘʩ ʙʫʩ., 

2012).  

ʌʝʥʦʣ ʭʣʦʨʦʬʦʨʤʳʥ ʘʨʛʘ  

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4 ʛʨ ʘʚʯ 15ʤʣ-ʠʡʥ ʪʶʙʵʜ ʭʠʡʞ ʜʵʵʨ ʥʴ 2ʤʣ ʭʘʥʜʣʘʭ 

ʙʫʬʬʝʨ (0.01M Tris-HCl, 0.1M EDTA, 0,2% SDS pH=8) ʥʵʤʞ 37Áʉ ʭʵʤʜ 1 ʮʘʛ 

ʠʥʢʫʙʘʮʣʘʥʘ. ɼʵʵʞ ʜʵʵʨ 1ʤʛ/ʤʣ ʇʨʦʪʝʡʥʘʟ ʂ ʥʵʤʵʵʜ 50Áʉ ʭʵʤʜ 2 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. 

ɼʵʵʜ ʭʵʩʛʠʡʛ ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 15ʤʣ-ʥ ʪʶʙ ʫʨʫʫ ʰʠʣʞװװʣʥʵ. ʋʫʩʤʘʣʳʥ 

ʵʟʣʵʭװװʥʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʛʵʵʨ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤ-ʠʟʦʘʤʠʣʘʣʢʦʭʦʣ (25:24:1) ʥʵʤʞ 

ʭʦʣʠʦʜ 3000ʵʨʛ/ʤʠʥʫʪʳʥ ʭʫʨʜʘʘʨ 5 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʜ ʭʵʩʛʠʡʛ 

ʙʦʣʛʦʦʤʞʪʦʡ ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 1.5ʤʣ-ʠʡʥ ʪʶʙʵʜ ʭʠʡʛʵʵʜ ʥʠʡʪ ʵʟʣʵʭװװʥʠʡ 10%-ʪʘʡ 

ʪʵʥʮʵʭ 3ʄ ʥʘʪʨʠʡʥ ʘʮʝʪʘʪ (pH=5) ʙʦʣʦʥ ʥʠʡʪ ʵʟʣʵʭװװʥʵʵʩ 2.5 ʜʘʭʠʥ ʠʭ 96% ʵʪʠʣʠʡʥ 

ʩʧʠʨʪ  ʥʵʤʞ ʩʘʡʪʘʨ ʭʦʣʠʥ -80Áʉ ʭʵʤʜ 48 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. ɼʘʨʘʘʛʘʘʨ ʥʴ 10 ʤʠʥʫʪʳʥ 

ʪʫʨʰ 8000ʵʨʛ/ʤʠʥʫʪ ʭʫʨʜʘʘʨ  ʮʝʥʪʨʠʬʫʛʜʵʥ ʰʠʥʛʵʥʠʡʛ ʩʦʨʫʫʣʞ ʭʘʷʥ װװʩʩʵʥ ʪʫʥʘʜʘʩ 

ʜʵʵʨ 1ʤʣ 70% ʵʪʠʣʠʡʥ ʩʧʠʨʪ ʥʵʤʥʵ. ɼʘʭʠʥ 8 ʤʠʥʫʪʳʥ ʪʫʨʰ 13000ʵʨʛ/ʤʠʥʫʪʳʥ 

ʭʫʨʜʘʘʨ ʮʝʥʪʨʠʬʫʛʜʵʵʜ ʵʪʠʣʠʡʥ ʩʧʠʨʪʠʡʛ ʩʦʨʫʫʣʞ ʭʘʷʥ, ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʪʫʥʘʜʩʳʛ 
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1-2 ʮʘʛ ʭʘʪʘʘʥʘ. װתʩʩʵʥ ʪʫʥʘʜʘʩ ʜʵʵʨ 50Õʣ ʜʘʚʭʘʨ ʥʵʨʩʵʥ ʫʩ ʭʠʡʞ -20Áʉ ʭʵʤʜ 

ʭʘʜʛʘʣʥʘ.  

Chelex-100 ʘʨʛʘ  

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4 ʛʨ ʘʚʯ 15ʤʣ-ʥ ʪʶʙ ʨװװ ʭʠʡʞ ʜʵʵʨ ʥʴ 2ʤʣ ʭʘʥʜʣʘʭ 

ʙʫʬʝʨ (0.01M Tris-HCl, 0.1M EDTA, 0.2% SDS pH=8) ʥʵʤʵʵʜ 37Áʉ ʭʵʜ 1 ʮʘʛ 

ʠʥʢʫʙʘʮʣʘʥʘ. ɼʵʵʞ ʜʵʵʨ 1ʤʛ/ʤʣ ʇʨʦʪʝʡʥʘʟ ʂ ʥʵʤʵʵʜ 50Áʉ ʭʵʜ 2 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. 

ɼʵʵʜ ʭʵʩʛʠʡʛ ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 15ʤʣ-ʠʡʥ ʪʶʙ ʨװװ ʰʠʣʞװװʣʥʵ. ʋʫʩʤʘʣʳʥ 

ʵʟʣʵʭװװʥʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʛʵʵʨ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤ-ʠʟʦʘʤʠʣʘʣʢʦʭʦʣ (25:24:1) ʥʵʤʞ 

ʭʦʣʠʦʜ 3000 ʵʨʛ/ʤʠʥʫʪʳʥ ʭʫʨʜʘʘʨ 5 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʜ ʭʵʩʛʠʡʛ ʘʚʯ 

ʙʦʣʛʦʦʤʞʪʦʡ ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵʵʨ ʜʫʛʘʘʨʣʘʩʘʥ ʪʶʙʵʜ ʭʠʡʥʵ. ɼʘʨʘʘ ʥʴ ʫʫʩʤʘʣʳʥ 

ʥʠʡʪ ʵʟʣʵʭװװʥʜ 5% ʙʘʡʭʘʘʨ Chelex-100 ʥʵʤʞ ʚʦʨʪʝʢʩʜʦʥʦ. 98Áʉ ʭʵʜ 8 ʤʠʥʫʪ 

ʠʥʢʫʙʘʮʣʘʥʘ. ʍʫʛʘʮʘʘ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʭʵʜʵʥ ʩʝʢʫʥʜ ʚʦʨʪʝʢʩʜʦʦʜ 13000ʵʨʛ/ʤʠʥʫʪʘʜ 6 

ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʜ ʬʘʟʳʛ ʥʴ ʘʚʥʘ. ɸʚʘʭʜʘʘ Chelex-ʥ ʙᴇʤʙᴇʣᴇʛ ʦʨʫʫʣʘʭʛװʡ. 

ʍᴇʨʛᴇʛʯʠʜ 4Áʉ ʭʵʤʜ ʭʘʜʛʘʣʥʘ. 

ɼʵʵʨʭ 3 ʘʨʛʫʫʜʘʘʩ ʭʘʤʛʠʡʥ װʨ ʜװʥʪʵʡ ʘʨʛʘ ʙʦʣʦʭ ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʳʛ 

ʮʘʘʰʠʜ ʘʰʠʛʣʘʩʘʥ. ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʘʘʨ ʙʦʣʦʥ ʌʝʥʦʣ ʭʣʦʨʦʬʦʨʤʳʥ 

ʘʨʛʘʘʨ ʷʣʛʘʩʘʥ ʜʵʵʞ ʪʫʩ ʙװʨʠʡʥ ʘʛʫʫʣʘʤʞʠʡʛ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʵʵʨ ʰʘʣʛʘʭʘʜ 1-

20ʥʛ/ʤʢʣ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ ʙʘʡʚ (5-ʨ ʭװʩʥʵʛʪ).  

ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ 20 ʜʵʵʞ ʥʴ ᴆʚᴇʨʭʘʥʛʘʡ, ɹʫʣʛʘʥ, ɼʦʨʥʦʛʦʚʴ, 

ɿʘʚʭʘʥ, ɼʫʥʜʛʦʚʴ, ʍᴇʚʩʛᴇʣ, ɻʦʚʴ-ʘʣʪʘʡ, ʉʵʣʵʥʛʵ, ɸʨʭʘʥʛʘʡ, ɹʘʷʥʭʦʥʛʦʨ, ʍʵʥʪʠʡ, ʊᴇʚ 

ʘʡʤʛʫʫʜʘʘʩ ʛʘʨʘʣʪʘʡ ʙᴇʛᴇᴇʜ (ʟʫʨʘʛ 15) ʮʫʩʥʘʘʩ ɼʅʍ ʷʣʛʘʭ ʘʨʛʳʥ ʜʘʛʫʫ ʟʦʨʠʫʣʘʣʪʳʥ 

ʮʦʤʦʛ (QUAGEN, DNeasy Blood & Tissue Kit) ʘʰʠʛʣʘʥ ɼʅʍ-װװʜʠʡʛ ʷʣʛʘʥ ʘʚʩʘʥ. 
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15-ʨ ʟʫʨʘʛ. ʉʫʜʘʣʛʘʘʥʜ ʦʨʦʣʮʩʦʥ ʥʠʡʪ ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʤװװʩʠʡʥ ʫʛʩʘʘ 

ʛʘʨʚʘʣʠʡʛ ʛʘʟʨʳʥ ʟʫʨʘʛʪ װʟװװʣʵʚ. 

 

 

II.1.2.2.3 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʘʘʨ (ʇɻʋ) ʦʣʰʨʫʫʣʘʭ ʘʨʛʘ ʟװʡ  

ʆʨʯʠʥ װʝʠʡʥ ʭװʥʠʡ  ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1-ʨ ʙʦʣʦʥ 

ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 2-ʨ ʭʵʩʛװװʜʠʡʛ L15997 (5ô-CACCATTAGCACCCAAA GCT-3ô), 

H00408 (5ô- CTGTTAAAAGTGCATACCGCCA -3ô) ʧʨʘʡʤʝʨ ʘʰʠʛʣʘʥ ʭʘʤʪʘʜ ʥʴ 

1021ʭʥ ʫʨʪʪʘʡ ʜʘʨʘʘʣʘʣʜ ʙʘʛʪʘʘʥ ʦʣʰʨʫʫʣʩʘʥ (Vigilant Linda, 1989). ʍʘʨʠʥ ʵʨʪʥʠʡ 

ʜʵʵʞװװʜʠʡʥ ʟᴇʚʭᴇʥ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1-ʨ ʭʵʩʛʠʡʛ L15997 (5ô-

CACCATTAGCACCCAAA GCT-3ô), L161960 (5ô-CCCCATGCTTACAAGCAAGT-

3ô)  ʙʦʣʦʥ H16410 (5ô-GAGGATGGTGGTCAAGGGAC-3ô), H16401 (5ô-

TGATTTCACGGAGGATGGTG-3ô) ʧʨʘʡʤʝʨ ʘʰʠʛʣʘʥ ʦʣʰʨʫʫʣʞ ʘʚʩʘʥ.  

ʋʨʚʘʣʳʥ ʭʦʣʠʤʦʛʪ ʤʘʩʪʝʨ ʤʠʢʩʵʵʩ 10ʤʢʣ (DreamTaq PCR, Master Mix 2x), 

L15997 ʧʨʘʡʤʝʨʘʘʩ 1ʤʢʣ, H00408 ʧʨʘʡʤʝʨʘʘʩ 1ʤʢʣ, ʜʵʵʞʵʵʩ 8ʤʢʣ ʪʫʩ ʪʫʩ ʘʚʯ ʇɻʋ-

ʳʥ ʤʘʰʠʥʜ (Thermo scientificTM , Arktik Thermal cycler) 94Üʉ-ʜ 2 ʤʠʥʫʪ; 94Üʉ-ʜ 20 

ʩʝʢʫʥʜ, 53Üʉ-ʜ 10 ʩʝʢʫʥʜ, 72Üʉ-ʜ 1 ʤʠʥʫʪʘʘʨ 2-ʨ ʮʠʢʣʵʵʩ 35 ʫʜʘʘ ʜʘʚʪʘʥ; 72Üʉ-ʜ 7 

ʤʠʥʫʪ ʛװʡʮʵʵʥ ʫʨʪʘʩʛʘʘʜ; 4Üʉ-ʜ ʭʘʜʛʘʣʘʭ ʛʦʨʠʤʳʥ ʜʘʛʫʫ ʫʨʚʘʣʳʛ ʷʚʫʫʣʩʘʥ. ʇɻʋ-ʳʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʵʪʠʜʠʡʥ ʙʨʦʤʠʜ (EtBr) ʘʛʫʫʣʩʘʥ 1-1.5% ʘʛʘʨʦʟ ʛʝʣʜ ʛװʡʣʛʵʞ 

ʰʘʣʛʘʩʘʥ. ɻʝʣʥʵʵʩ ʤʪɼʅʍ-ʠʡʥ ʭʵʨʯʤʵʵ ʷʣʛʘʞ ʘʚʘʭʜʘʘ ʛʝʣʵʵʩ ɼʅʍ ʷʣʛʘʭ ʮʦʤʦʛ 

(Bioneer, AccuPrep, Gel purification kit) ʘʰʠʛʣʘʩʘʥ. 
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II.1.2.2.4 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ  

ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʉʦʣʦʥʛʦʩ ʫʣʩ ʜʘʭʴ Macrogen ʢʦʤʧʘʥʠʡʥ 

ʣʘʙʦʨʘʪʦʨʠʜ ʪʦʛʪʦʦʣʛʦʩʦʥ. Snapgene 2.3.2 ʧʨʦʛʨʘʤʤ ʙʦʣʦʥ mtDNAprofiler ʦʥʣʘʡʥ 

ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ rCRS-ʠʡʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ ʜʵʵʞװװʜʵʵ ʭʘʨʴʮʫʫʣʞ ʤʪɼʅʍ-ʠʡʥ 

ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʭʵʜ ʜװʛʵʵʨ ʥʫʢʣʝʦʪʠʜ ʜʵʵʨ ᴇᴇʨʯʣᴇʣʪ ʙʘʡʛʘʘʛ ʪʵʤʜʵʛʣʵʥ, van Oven 

ʙʦʣʦʥ Kayser ʥʘʨʳʥ 24275 ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʙװʨʵʥ ʜʘʨʘʘʣʘʣ ʜʵʵʨ װʥʜʵʩʣʵʥ 

ʙʘʡʛʫʫʣʩʘʥ Phylotree.org ʚʝʙʩʘʡʪ ʜʵʵʨʭ mtDNA tree Build 17 ʦʥʣʘʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ 

ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʜʵʵʞװװʜʠʡʥ ʛʘʧʣʦʙװʣʛװװʜʠʡʛ ʪʦʛʪʦʦʩʦʥ (Mannis van Oven, 2008). 

ɻʘʧʣʦʙװʣʛװװʜʠʡʛ ʪʦʛʪʦʦʭʜʦʦ ʠʣװװ ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʙʘʡʭ װװʜʥʵʵʩ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ 

24275 ʙװʨʵʥ ʜʘʨʘʘʣʣʳʛ ʪʘʪʘʞ ʘʚʘʥ ʤʪɼʅʍ-ʠʡʥ ʘʥʛʠʣʘʣ ʟװʡʥ ʧʨʦʛʨʘʤʤ ʙʦʣʦʭ 

Haplogrep2 ʘʰʠʛʣʘʥ ʜʘʚʭʘʨ ʰʘʣʛʘʩʘʥ. ʄᴇʥ Mega 6 ʧʨʦʛʨʘʤʤ ʜʵʵʨ ʪʫʭʘʡʥ ʜʵʵʞ ʙװʨʪʵʡ 

ʪᴇʩᴇᴇʪʵʡ ʜʘʨʘʘʣʣʫʫʜʳʛ ʭʘʨʴʮʫʫʣʞ Neighbor Joining ʘʨʛʳʛ ʘʰʠʛʣʘʥ ʂʠʤʫʨʘ 2-

ʧʘʨʘʤʝʪʨ ʟʘʛʚʘʨʘʘʨ ʬʠʣʦʛʝʥʝʪʠʢ ʤʦʜ ʙʘʡʛʫʫʣʩʘʥ.  

ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʵʪ  ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʛװװʜʠʡʥ 

ʜʘʨʘʘʣʣʳʛ ʵʨʪʥʠʡ ʭװʥʠʡʭʪʵʡ ʭʘʨʴʮʫʫʣʘʭʜʘʘ Mega6 ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ Maximum 

Likelihood ʘʨʛʘʘʨ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ ʙʘʡʛʫʫʣʩʘʥ. 

 

II.1.2.3 תʨ ʜװʥ 

II.1.2.3.1 ʕʨʪʥʠʡ ʭװʥʠʡ ʷʩʥʘʘʩ ɼʅʍ ʷʣʛʘʩʘʥ װʨ ʜװʥ 

ʕʨʪʥʠʡ ʭװʥʠʡ ʷʩʥʘʘʩ (ʟʫʨʘʛ 16) ɼʅʍ ʷʣʛʘʭ ʮʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʙʦʣʦʥ 

ʌʝʥʦʣ ʭʣʦʨʦʬʦʨʤʳʥ  ʘʨʛʘʘʨ ʷʣʛʘʩʘʥ 33 ʵʨʪʥʠʡ ʷʩʥʳ ʜʵʵʞ ʪʫʩ ʙװʨʠʡʥ (ʍʘʚʩʨʘʣʪ 1) 

ɼʅʍ-ʠʡʥ ʘʛʫʫʣʘʤʞʠʡʛ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʘʰʠʛʣʘʥ  ʪʦʜʦʨʭʦʡʣʦʚ (ʭװʩʥʵʛʪ 5).  

ʕʨʪʥʠʡ ʜʵʵʞװװʜʵʵʩ ʎʘʭʠʫʨʪʘʡ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʙʦʣʦʥ ʌʝʥʦʣ ʭʣʦʨʦʬʦʨʤʳʥ 

ʘʨʛʘʘʨ ʥʠʡʪ ʛʝʥʦʤʳʥ ɼʅʍ-ʠʡʛ ʷʣʛʘʭʘʜ ʮʵʚʵʨʰʠʣʪʠʡʥ ʭʫʚʴʜ ʵʭʥʠʡ ʘʨʛʘ ʥʴ װʨ ʜװʥʪʵʡ 

ʙʘʡʩʥʘʘʩ ʛʘʜʥʘ ʇɻʋ-ʳʛ ʠʞʠʣ ʥᴇʭʮᴇʣʜ ʷʚʫʫʣʘʭʘʜ ʎʘʭʠʫʨʪʘʡ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʘʘʨ 

ʷʣʛʘʩʘʥ ʜʵʵʞװװʜʵʜ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ʘʤʞʠʣʪʪʘʡ ʦʣʰʠʨʯ ʙʘʡʩʘʥ. Chelex100 

ʘʨʛʘʘʨ ʵʨʪʥʠʡ ʜʵʵʞʵʵʩ ɼʅʍ ʷʣʛʘʥ ʘʚʯ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 1-ʨ ʭʫʚʴʩʘʤʪʛʘʡ 

ʭʵʩʵʛ ʜʵʵʨ ʇɻʋ ʷʚʫʫʣʘʥ 1%-ʠʡʥ ʘʛʘʨʦʟ ʛʝʣʴʜ ʛװʡʣʛʵʥ ʰʘʣʛʘʭʘʜ ʷʤʘʨ ʥʵʛʵʥ ʭʵʨʯʠʤ 

ʠʣʨʵʵʛװʡ ʪʫʣ ʮʘʭʠʫʨʪʘʡ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʘʘʨ װʣʜʩʵʥ ʵʨʪʥʠʡ ʜʵʵʞװװʜʵʵʩ ʥʠʡʪ 
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ʛʝʥʦʤʳʥ ɼʅʍ-ʠʡʛ ʷʣʛʘʩʘʥ. ʎʘʭʠʫʨʪʘʡ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʘʘʨ ʷʣʛʘʩʘʥ ʵʨʪʥʠʡ 

ʜʵʵʞװװʜʠʡʥ ɼʅʍ-ʠʡʥ ʘʛʫʫʣʘʤʞ ʜʫʥʜʞʘʘʨ 1-20ʥʛ/ʤʢʣ ʭʦʦʨʦʥʜ ʙʘʡʚ. 

 

 

ɿʫʨʘʛ 16. ʘ7-ʨ ʜʵʵʞ ʙʦʣʦʭ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ᴆʣʟʠʡʪ ʩʫʤʳʥ ʍʘʨ ʩʘʡʨʳʥ ʘʤʥʘʘʩ 

ʦʣʜʩʦʥ ʭװʨʣʠʡʥ װʝʠʡʥ ʙʫʣʰ. 18-25 ʥʘʩʥʳ 2 ʵʨʵʛʪʵʡʛ ʭʘʤʪʘʜ ʥʴ ʦʨʰʫʫʣʩʘʥ ʙʘʡʜʘʣ. 
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ʍװʩʥʵʛʪ 5. ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʙʦʣʦʥ ʌʝʥʦʣ ʭʣʦʨʦʬʦʨʤʳʥ ʘʨʛʘʘʨ ʷʣʛʘʩʘʥ 

ʵʨʪʥʠʡ ʜʵʵʞ ʪʫʩ ʙװʨʠʡʥ ʘʛʫʫʣʘʤʞʠʡʛ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʵʵʨ ʰʘʣʛʘʩʘʥ ʜװʥ. 

 

 

 

 

 

 

 

 

 

 

 

ʅʘʩ

(ʞʠʣ)ʍʵʤʞʵʵ(ʥʛ/ʤʢʣ)260/280ʥʤ260/230ʥʤʍʵʤʞʵʵ(ʥʛ/ʤʢʣ)260/280ʥʤ260/230ʥʤ

1 ~ 800 1.4 -2,81 0,01 -1.7 -0.18 -0.71

2 ~ 800 2,1 18,97 0,06 64.1 1.18 0.44

3 ~ 800 18,5 6,29 0,67 -8.9 228.84 1.15

4 ~ 2000 1 -0,63 0,16 -4.5 -1.21 -0.43

5 ~ 2000 1,3 -2,9 0,15 55.9 1.11 0.43

6 ~ 2000 1,5 -0,6 0,04 10.1 1.6 0.3

7 ~ 3500 13,1 1,61 0,29

8 ~ 3500 21,6 1,82 0,65

9 ~ 3500 3,1 5,77 0,24

10 ~ 3500 1,6 0,53 0,01

11 ~ 3500 5 1,63 0,11

12 ~ 3500 1,9 11,82 0,05

13 ~ 3500 9,8 2,11 0,09

14 ~ 3500 2,9 0,95 0,04 40.5 1.28 1.64

20 ~ 1400 9.2 -2.5 0.01

21 ~ 2000 13.3 1.85 0.2

22 ~ 800 5.2 -3.27 0.01

23 ~ 3500 4.6 -1.75 0.02

24 ~ 3500 -2.8 0.34 -0.01

25 ~ 3500 3.2 -0.48 0.04

26 ~ 3500 19.1 1.36 0.04

27 ~ 3500 12.4 1.95 0.02

28 ~ 3500 -33.4 1.34 -0.07

29 ~ 3500 15.2 5.34 0.02

30 ~ 3500 18.2 1.41 0.03

31 ~ 3500 20.4 0.97 0.05

32 ~ 3500 5.3 1.61 0.07

33 ~ 800 9.4 1.02 0.01

ɼʵʵʞ ˉ
ʎʘʭʠʫʨʪʘʡ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʘʌʝʥʦʣ ʭʣʦʨʦʬʦʨʤʳʥ ʘʨʛʘ
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II.1.2.3.2 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʳʥ (ʇɻʋ) װʨ ʜװʥ 

ʕʨʪʥʠʡ ʙʫʣʰʥʘʘʩ ʦʣʜʩʦʥ ʭװʥʠʡ ʷʩʥʳ ʤʪɼʅʍ-ʠʡʥ ʇɻʋ-ʳʥ װʨ ʜװʥ 

ɹʫʣʛʘʥ, ɹʘʷʥʭʦʥʛʦʨ, ɿʘʚʭʘʥ ʘʡʤʛʫʫʜʘʘʩ ʦʣʜʩʦʥ ʵʨʪʥʠʡ ʙʫʣʰʥʘʘʩ ʘʚʩʘʥ ʭװʥʠʡ 

ʷʩʥʳ ʘ2-5, ʘ12, ʘ14, ʘ24-ʨ  ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʦʣʰʨʫʫʣʘʭʜʘʘ 

ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1-ʨ ʭʵʩʛʠʡʛ ʥʴ mtL15997/mtH16410 ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ 

ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 433ʭʥ ʙʦʣʩʦʥ. ʘ4-ʩ ʙʫʩʘʜ ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ 

1-ʨ ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʵʛ ʘʤʞʠʣʪʪʘʡ ʦʣʰʠʨʩʦʥ. ʕʝʨʵʛ ʭʷʥʘʣʪʘʘʨ ʦʨʯʠʥ װʝʠʡʥ ʭװʥʠʡ m1-

ʨ ʜʵʵʞʠʡʛ ʘʰʠʛʣʘʩʘʥ (ʟʫʨʘʛ 17-19) 

 

ɿʫʨʘʛ 17. ʕʨʪʥʠʡ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥ. ʄ-

ʄʘʨʢʝʨ, a2-5, a12, a14, a24 ʵʨʪʥʠʡ ʜʵʵʞװװʜ, P- ʵʝʨʵʛ ʭʷʥʘʣʪ, N-ʩᴇʨᴇʛ ʭʷʥʘʣʪ. 

 

 

ɿʫʨʘʛ 18. ʕʨʪʥʠʡ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥ. ʄ-

ʄʘʨʢʝʨ, a2-5, a12, a7, a11, ʘ6 ʵʨʪʥʠʡ ʜʵʵʞװװʜ, N-ʩᴇʨᴇʛ ʭʷʥʘʣʪ. 
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ɿʫʨʘʛ 19. ʕʨʪʥʠʡ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥ. ʄ-

ʄʘʨʢʝʨ, a23-31 ʵʨʪʥʠʡ ʜʵʵʞװװʜ, N-ʩᴇʨᴇʛ ʭʷʥʘʣʪ. 

 

ʕʨʪʥʠʡ ʘ2-5, ʘ12, ʘ14-ʨ  ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ 

ʦʣʰʨʫʫʣʘʭʜʘʘ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 2-ʨ ʭʵʩʛʠʡʛ ʥʴ mtL00029/mtH00408 ʧʨʘʡʤʝʨʘʘʨ 

ʦʣʰʨʫʫʣʘʭʘʜ ɹʘʷʥʭʦʥʛʦʨ 

ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ʭװʨʣʠʡʥ װʝʠʡʥ ʙʫʣʰʥʳ ʘ12 ʙʦʣʦʥ ʘ14-ʨ ʜʵʵʞװװʜ ʜʵʵʨ 422 ʭʥ ʫʨʪʪʘʡ 

ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥ װװʩʩʵʥ. ʘ7, ʘ11-ʨ ʜʵʵʞʠʡʥ ʤʪɼʅʍ-ʠʡʥ 1-ʨ ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʛʠʡʛ 

mtL16190/mtH16401 ʧʨʘʡʤʝʨʘʘʨ, ʘ6-ʨ ʜʵʵʞʠʡʥ ʤʪɼʅʍ-ʠʡʥ 1-ʨ ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʛʠʡʛ 

mtL16190/mtH16410 ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʘʭʘʜ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʭװʥʥװ װʝʠʡʥ 

ʙʫʣʰʥʘʘʩ ʘʚʩʘʥ ʘ6-ʨ ʜʵʵʞʠʜ 221ʭʥ ʫʨʪʪʘʡ, ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ʭװʨʣʠʡʥ 

 ʥ ʪʫʩ ʪʫʩװװʪʵʵʛʜʵʭװʝʠʡʥ ʙʫʣʰʥʘʘʩ ʘʚʩʘʥ ʘ7-ʨ ʜʵʵʞʠʜ 231ʭʥ ʫʨʪʪʘʡ ʇɻʋ-ʳʥ ʙװ

 .ʩʩʵʥ (ʟʫʨʘʛ 18)װװ

ɻʦʚʴ-ɸʣʪʘʡ, ɿʘʚʭʘʥ, ɹʫʣʛʘʥ ʘʡʤʛʫʫʜʘʘʩ ʦʣʜʩʦʥ ʵʨʪʥʠʡ ʙʫʣʰʥʘʘʩ ʘʚʩʘʥ ʭװʥʠʡ 

ʷʩʥʳ ʘ23-31-ʨ  ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1-ʨ 

ʭʵʩʛʠʡʛ mtL15997/mtH16410 ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ. תʨ ʜװʥʜ ʥʴ ɿʘʚʭʘʥ ʘʡʤʛʘʘʩ 

ʦʣʜʩʦʥ ʭʠʨʛʠʩװװʨʠʡʥ ʘ24,  ɹʫʣʛʘʥ ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ʘ29-ʨ 

ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ 1-ʨ ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʵʛ ʘʤʞʠʣʪʪʘʡ ʦʣʰʠʨʩʦʥ (ʟʫʨʘʛ 19). 

ʅʠʡʪ 33 ʵʨʪʥʠʡ ʜʵʵʞʵʵʩ ɼʅʍ-ʠʡʛ ʷʣʛʘʞ, ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ 

ʦʣʰʨʫʫʣʘʭʘʘʨ ʇɻʋ ʪʘʚʴʩʘʥʘʘʩ 9 ʵʨʪʥʠʡ ʜʵʵʞʠʜ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 1-ʨ ʭʫʚʴʩʘʤʪʛʘʡ 

ʭʵʩʛʠʡʛ ʘʤʞʠʣʪʪʘʡ ʦʣʰʨʫʫʣʩʘʥ (6-ʨ ʭװʩʥʵʛʪ).  
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ʍװʩʥʵʛʪ 6. ʕʨʪʥʠʡ ʜʵʵʞװװʜʠʡʥ ʇɻʋ-ʳʥ װʨ ʜװʥ 

 ̄ ɼʵʵʞʠʡʥ 

ʜʫʛʘʘʨ 

ʕʨʪʥʠʡ ʜʵʵʞװװʜʠʡʥ ʜʫʨʩʛʘʣʳʥ ʭʘʷʛ ʅʘʩ 

(ʞʠʣ) 

L15997/

H16410 

(433bp) 

L16190/

H16401 

(231bp) 

L16190/

H16410 

(221bp) 

1 ʘ2 ɼʦʨʥʦʛʦʚʴ, ɸʡʨʘʛ, ɹʘʨʫʫʥ ʮʘʛʘʘʥ ʜʵʣ 

ʫʫʣ, ɹʫʣʰ-8 

800 +   

2 ʘ3 ɼʦʨʥʦʛʦʚʴ, ɸʡʨʘʛ, ɹʘʨʫʫʥ ʮʘʛʘʘʥ ʜʵʣ 

ʫʫʣ, ɹʫʣʰ-25 

800 +   

3 ʘ5 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴇʥʜᴇʨ, ʕʛʠʡʥ ʛʦʣ, 

ɹʘʨʫʫʥ ʙʵʣʩʵʥʛʠʡʥ ʘʤ, ɹʫʣʰ-20 

2000 +   

4 ʘ6 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴇʥʜᴇʨ, ʕʛʠʡʥ ʛʦʣ, 

ɹʘʨʫʫʥ ʙʵʣʩʵʥʛʠʡʥ ʘʤ, ɹʫʣʰ-29 

2000   + 

5 ʘ7 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʍʘʨ ʩʘʡʨʳʥ ʘʤ, 

ɺ-1 (ʙʘʨʫʫʥ ʪʘʣʳʥ ʭװʥ) 

3500  +  

6 ʘ12 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʀʭ ʩʫʚʘʨʛʳʥ 

ʭᴇʥʜʠʡ, ɹʫʣʛʘʥ ʫʫʣ SG-1 

(ʰʦʨʛʦʦʣʞʠʥ ʙʫʣʰ) 

3500 +   

7 ʘ14 ɹʘʷʥʭʦʥʛʦʨ, ʕʨʜʵʥʵʮʦʛʪ, ɹʦʨ 

ʰʦʨʦʦʥʳ ʘʤ, Sg-4 (ʟװװʥ ʭᴇʣ) 

3500 +   

8 ʘ24 ɿʘʚʭʘʥ, ʊʦʩʦʥʮʵʥʛʵʣ, ʍʠʨʛʠʩװװʨ, 

ʪʦʥʦʛʜʩʦʥ ʙʫʣʰ 

3500 +   

9 ʘ29 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ʋʫʨʛʳʥ ʛʦʣ Eg 

UG8 

3500 +   

 

 

II.1.2.3.3 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

 

ɼʵʵʨʭʠ 9 ʵʨʪʥʠʡ ʜʵʵʞʵʵʩ ɸ6, ɸ7, ɸ29-ʨ ʜʵʵʞװװʜʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ 

ʪʦʛʪʦʦʩʦʥ (ʟʫʨʘʛ 20). 

 

ɿʫʨʘʛ 20. ɸ7-ʨ ʜʵʵʞʠʡʥ ʵʣʝʢʪʨʦʬʝʨʦʛʨʘʤ 
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mtDNAprofiler ʦʥʣʘʡʥ ʧʨʦʛʨʘʤ ʘʰʠʛʣʘʥ ʂʝʤʙʨʠʜʞʠʡʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ 

ʭʘʨʴʮʫʫʣʞ ʷʣʛʘʘʪʘʡ ʥʫʢʣʝʦʪʠʜʳʥ ʙʘʡʨʣʘʣʳʛ ʠʣʨװװʣʩʵʥ (ʟʫʨʘʛ 20-23). ɸ6 ʙʫʶʫ 

ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʫʪʘʛ ᴇʥʜᴇʨ ʩʫʤʘʘʩ ʦʣʜʩʦʥ ʍװʥʥװ װʝʜ ʭʘʤʘʘʨʘʭ ʵʨʪʥʠʡ ʭװʥʠʡ 

ʤʪɼʅʍ-ʠʡʥ 16223ʊ (16223-ʨ ʥʫʢʣʝʦʪʠʜ ʊʠʤʠʥʵʵʨ ʩʦʣʠʛʜʩʦʥ), 16298ʎ, 16327ʊ ʙʦʣʞ 

ᴇᴇʨʣᴇʛʜʩᴇʥ ʙʘʡʩʘʥ. ɸ7 ʙʫʶʫ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ᴆʣʟʠʡʪ ʩʫʤʘʘʩ ʦʣʜʩʦʥ ʭʘʤʪʘʜ ʥʴ 

ʦʨʰʫʫʣʩʘʥ 2 ʭװʥʠʡ ʙʘʨʫʫʥ ʪʘʣʳʥ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ 16223ʊ, 16227ɻ, 16278T, 

16362ʎ-ʨ ᴇᴇʨʯʣᴇʣʪʪʵʡ ʙʘʡʩʘʥ ʙʦʣ ɸ29 ʙʫʶʫ ɹʫʣʛʘʥʳ ʍʫʪʘʛ ᴇʥʜᴇʨ ʩʫʤʘʘʩ ʦʣʜʩʦʥ 

ʍװʨʣʠʡʥ װʝʠʡʥ ʵʨʪʥʠʡ ʭװʥʠʡ ʤʪɼʅʍ ʜʵʵʨ 16129ɸ, 16150ʊ, 16223ʊ, 16298ʎ, 16327ʊ 

ʛʵʩʵʥ ᴇᴇʨʯʣᴇʣʪװװʜ ʛʘʨʩʘʥ (ʟʫʨʘʛ 23). 

 

ɿʫʨʘʛ 21. ɸ6-ʨ ʜʵʵʞʠʡʥ ʫʨʪ 221ʭʥ ʘ) ʍʘʤʨʘʭ ʭװʨʵʵ ʥʴ ʤʪɼʅʍ-ʠʡʥ 16190-16410-ʨ 

ʥʫʢʣʝʦʪʠʜʫʫʜ b) ʂʝʤʙʨʠʜʞʠʡʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʭʵʩʵʛ c) ʤʪɼʅʍ-ʠʡʥ 

ʘʣʴ ʭʵʩʵʛʪ ʪʘʘʨʯ ʙʫʡʛ ʭʘʨʫʫʣʩʘʥ ʟʫʨʘʛ d) ʍʷʥʘʣʪʳʥ ʵʩʚʵʣ ʢʦʜʣʦʛʯ ʭʵʩʛװװʜʪʵʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʛʘʨʩʘʥ ʷʣʛʘʘ ʭʵʜ ʜװʛʵʵʨ ʥʫʢʣʝʦʪʠʜ ʜʵʵʨ ʙʘʡʛʘʘʛ װʟװװʣʵʚ e) ɸ6-ʨ 

ʜʵʵʞʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣ. 

 

 

ɿʫʨʘʛ 22. ɸ7-ʨ ʜʵʵʞʠʡʥ ʫʨʪ 233ʭʥ ʘ) ʍʘʤʨʘʭ ʭװʨʵʵ ʥʴ ʤʪɼʅʍ-ʠʡʥ 16189-16421-ʨ 

ʥʫʢʣʝʦʪʠʜʫʫʜ b) ʂʝʤʙʨʠʜʞʠʡʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʭʵʩʵʛ c) ʤʪɼʅʍ-ʠʡʥ 

ʘʣʴ ʭʵʩʵʛʪ ʪʘʘʨʯ ʙʫʡʛ ʭʘʨʫʫʣʩʘʥ ʟʫʨʘʛ d) ʍʷʥʘʣʪʳʥ ʵʩʚʵʣ ʢʦʜʣʦʛʯ ʭʵʩʛװװʜʪʵʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʛʘʨʩʘʥ ʷʣʛʘʘ ʭʵʜ ʜװʛʵʵʨ ʥʫʢʣʝʦʪʠʜ ʜʵʵʨ ʙʘʡʛʘʘʛ װʟװװʣʵʚ e) ɸ7-ʨ 

ʜʵʵʞʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣ 
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ɿʫʨʘʛ 23. ɸ29-ʨ ʜʵʵʞʠʡʥ ʫʨʪ 433ʭʥ ʘ) ʍʘʤʨʘʭ ʭװʨʵʵ ʥʴ ʤʪɼʅʍ-ʠʡʥ 15978-16410-ʨ 

ʥʫʢʣʝʦʪʠʜʫʫʜ b) ʂʝʤʙʨʠʜʞʠʡʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʭʵʩʵʛ c) ʤʪɼʅʍ-ʠʡʥ 

ʘʣʴ ʭʵʩʵʛʪ ʪʘʘʨʯ ʙʫʡʛ ʭʘʨʫʫʣʩʘʥ ʟʫʨʘʛ d) ʍʷʥʘʣʪʳʥ ʵʩʚʵʣ ʢʦʜʣʦʛʯ ʭʵʩʛװװʜʪʵʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʛʘʨʩʘʥ ʷʣʛʘʘ ʭʵʜ ʜװʛʵʵʨ ʥʫʢʣʝʦʪʠʜ ʜʵʵʨ ʙʘʡʛʘʘʛ װʟװװʣʵʚ e) ɸ29-ʨ 

ʜʵʵʞʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣ. 

 

mtDNA tree Build 17 ʦʥʣʘʡʥ ʤʵʜʵʵʣʣʠʡʥ ʩʘʥ ʜʵʵʨʵʵʩ ʜʵʵʞʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ 

ʷʣʛʘʘ ʪʫʩ ʙװʨʵʵʨ ʭʘʡʣʪ ʭʠʡʥ ʪʦʭʠʨʦʭ ʛʘʧʣʦʙװʣʛװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ (ʭװʩʥʵʛʪ7). ʆʥ 

ʮʘʛʠʡʥ ʭʫʚʴʜ ʭʦʦʨʦʥʜʦʦ ʭʦʣ ʟᴇʨװװʪʵʡ ʯ ɹʫʣʛʘʥ ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ɸ6, ɸ29-ʨ ʜʵʵʞװװʜ 

ʉ4 ʛʘʧʣʦʙװʣʵʛʪ ʭʘʤʘʘʨʯ ʙʘʡʭʘʜ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ɸ7-ʨ ʜʵʵʞ G2a 

ʛʘʧʣʦʙװʣʵʛʪ ʭʘʤʘʘʨʯ ʙʘʡʩʘʥ. 

 

ʍװʩʥʵʛʪ 7. ʕʨʪʥʠʡ ʜʵʵʞװװʜʠʡʥ ʛʘʧʣʦʙװʣʛʠʡʛ ʪʦʛʪʦʦʩʦʥ װʨ ʜװʥ 

 

 ̄ ʍʘʤʨʘʭ 

ʭװʨʵʵ  

ʇʦʣʠʤʦʨʬʠʟʤ ʍʍ1 ɻʘʧʣʦʛʨʫʧʧ 

ɸ6 16190-16410 16223T 16298C 16327T     C4a1a4a 

ɸ7 16190-16401 16223T 16227G 16362C 16278T   G2a 

ɸ29 15997-16410 16129A 16150T 16223T 16298C 16327T C4a1a4a 

 

ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʜʵʵʞװװʜʵʵʩ 6 ʜʵʵʞʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ 

ʪʦʛʪʦʦʞ, ʛʘʧʣʦʙװʣʛװװʜʠʡʛ ʵʨʪʥʠʡ ʜʵʵʞװװʜʪʵʡ ʠʞʠʣ ʘʨʛʘʘʨ ʪʦʛʪʦʦʩʦʥ (ʤʦʜ 

ʙʘʡʛʫʫʣʘʭʘʜ) (ʭװʩʥʵʛʪ8). 
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ʍװʩʥʵʛʪ 8. ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʛʘʧʣʦʙװʣʛװװʜʠʡʛ ʪʦʛʪʦʦʩʦʥ ʜװʥ 

 

 

ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʙʦʣʦʥ ʵʨʪʥʠʡ ʭװʥʠʡ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ 

Mega 6 ʧʨʦʛʨʘʤ ʘʰʠʛʣʘʥ Maximum Likelihood ʘʨʛʳʥ ʂʠʤʫʨʘ 2 ʧʘʨʘʤʝʪʨʪ ʟʘʛʚʘʨʘʘʨ 

ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʘʚ (ʟʫʨʘʛ 24). ʌʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʘʭʜʘʘ RSRS 

ʞʠʰʠʛ ʜʘʨʘʘʣʣʳʛ װʥʜʵʩ ʙʦʣʛʦʥ ʘʚʩʘʥ. ɿʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ʄ10 ʙʦʣʦʥ ɸ7-ʨ ʜʵʵʞװװʜ ʥʴ 

ʠʞʠʣ ʛʘʧʣʦʙװʣʵʛʪʵʡ ʪʫʣ ʥʵʛ ʢʣʘʩʪʝʨʪ ʦʨʩʦʥ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʕʨʪʥʠʡ ɸ6 ʙʦʣʦʥ 

ɸ29-ʨ ʜʵʵʞװװʜ ʠʞʠʣ ʛʘʧʣʦʙװʣʵʛʪʵʡ ʪʫʣ ʤᴇʥ ʘʜʠʣ ʥʵʛ ʢʣʘʩʪʝʨ װװʩʛʵʞ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ 24. ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʙʦʣʦʥ ʵʨʪʥʠʡ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ʜʵʵʨ 

Maximum likelihood ʘʨʛʘʘʨ ʙʘʡʛʫʫʣʩʘʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ 

 

 

II.1.2.4 ʍʵʣʵʣʮװװʣʵʛ 

ʘ29-ʨ ʜʵʵʞ ʙʦʣʦʭ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʫʪʘʛ ᴇʥʜᴇʨ ʩʫʤʘʘʩ ʦʣʜʩʦʥ ʭװʨʣʠʡʥ װʝʠʡʥ 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʘʘʩ ʘʚʩʘʥ ʭװʥʠʡ ʷʩʘʥʜ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 433ʭʥ ʫʨʪʪʘʡ 

ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥ װװʩʩʵʥ (19-ʨ ʟʫʨʘʛ). ɹʫʣʛʘʥ ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ʍװʥʥװ ʙʦʣʦʥ 

ʍװʨʣʠʡʥ װʝʠʡʥ ʵʨʪʥʠʡ ʜʵʵʞװװʜ ʙʦʣʦʭ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʫʪʘʛ ᴇʥʜᴇʨ ʩʫʤʘʘʩ ʦʣʜʩʦʥ 

ʭװʥʥװʛʠʡʥ װʝʜ ʭʘʤʘʘʨʘʭ ɸ6, ʭװʨʣʠʡʥ װʝʜ ʭʘʤʘʘʨʘʭ ɸ29-ʨ ʵʨʪʥʠʡ ʜʵʵʞװװʜʵʜ ʠʣʵʨʩʵʥ 

ñʉ4ò ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɿװװʥ ʭʦʡʜ ʘʟʠʜ ʪװʛʵʵʤʵʣ ʙᴇʛᴇᴇʜ ʤʦʥʛʦʣʯʫʫʜʘʜ 16% ʜʘʚʪʘʤʞʪʘʡ 

ʙʘʡʜʘʛ (10,11,12). ʉʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʩʘʥ ʦʨʯʠʥ װʝʠʡʥ 6 ʤʦʥʛʦʣ ʭװʥʠʡ ʥʫʢʣʝʦʪʠʜʳʥ 



 

49 

 

ʜʘʨʘʘʣʣʳʛ ʵʨʪʥʠʡ 3 ʜʵʵʞʪʵʡ ʭʘʨʴʮʫʫʣʞ Mega 6.0 ʧʨʦʛʨʘʤʤ ʜʵʵʨ Maximim likelihood 

ʘʨʛʘʘʨ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʘʭʘʜ ʥʵʛ ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʘʘʨʯ ʙʫʡ ʜʵʵʞװװʜ 

ʙʦʣʦʭ ʍᴇʚʩʛᴇʣʠʡʥ ʄ10 ʙʦʣʦʥ ɹʘʷʥʭʦʥʛʦʨʦʦʩ ʦʣʜʩʦʥ ʍװʨʣʠʡʥ װʝʠʡʥ ʜʵʵʞ ʙʦʣʦʭ ɸ7-

ʨ ʜɻɻ ʞװװʜ ʥʵʛ ʢʣʘʩʪʝʨʪ ʤᴇʥ ɹʫʣʛʘʥ ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ʵʨʪʥʠʡ ɸ6, ɸ29-ʨ ʜʵʵʞװװʜ 

ʭʘʤʪʜʘʘ ʥʵʛ ʢʣʘʩʪʝʨ װװʩʛʵʩʵʥ. ʕʥʵ ʩʫʜʘʣʛʘʘʛʘʘʨ ɿʘʚʭʘʥ, ʍʵʥʪʠʡ, ʍᴇʚʩʛᴇʣ, ɹʫʣʛʘʥ, 

ɼʫʥʜʛʦʚʴ ʘʡʤʛʘʘʩ ʛʘʨʘʣʪʘʡ ʥʠʡʪ 6 ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ 

ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʭʦʜ HV6, G2a, I, D4c2, W1d, I1f  ʛʘʧʣʦʛʨʫʧʧװװʜ ʠʣʵʨʩʵʥ. 

ɿʘʚʭʘʥʘʘʩ ʛʘʨʘʣʪʘʡ ʄ6-ʨ ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ HV ʛʘʧʣʦʛʨʫʧʧ ʙʦʣ R0 ʛʘʧʣʦʛʨʫʧʧʵʵʩ 

ʫʣʘʤʞʣʘʣʪʘʡ ʙᴇʛᴇᴇʜ H ʙʦʣʦʥ V ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʛ ʘʛʫʫʣʜʘʛ. ʕʥʵ ʛʘʧʣʦʛʨʫʧʧ ɸʟʠʡʥ 

ʙʘʨʫʫʥ ʭʵʩʛʵʵʨ, ɽʚʨʦʧʳʥ ʟװװʥ ᴇʤʥᴇʜ ʭʵʩʵʛ, ɸʬʨʠʢʠʡʥ ʭʦʡʜ ʭʵʩʛװװʜʵʵʨ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ 

ʙʘʡʜʘʛ. ʍᴇʚʩʛᴇʣʠʡʥ ʄ10 ʙʦʣʦʥ ɹʘʷʥʭʦʥʛʦʨʦʦʩ ʛʘʨʘʣʪʘʡ ʵʨʪʥʠʡ ɸ7-ʨ ʜʵʵʞװװʜʵʜ 

ʠʣʵʨʩʵʥ G ʛʘʧʣʦʛʨʫʧʧ ʙʦʣ ɿװװʥ ɸʟʠʜ ʟʦʥʭʠʣʜʦʛ ʛʘʧʣʦʛʨʫʧʧ. ʗʧʦʥ, ʉʦʣʦʥʛʦʩ, 

ʄʦʥʛʦʣ, ʊᴇʚʜװװʜʵʜ ʤʘʰ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʠʣʵʨʜʵʛ. 2009 ʦʥʜ 47 ʤʦʥʛʦʣʯʫʫʜʘʜ 

ʭʠʡʛʜʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 17% ʥʴ G ʛʘʧʣʦʛʨʫʧʧʪʵʡ ʙʘʡʩʘʥ (Han-Jun Jin, 2009) (ʟʫʨʘʛ 25). 

ʄᴇʥ Kolman, Derenko, Yao ʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ ʜװʥʛ ʥʵʛʪʛʵʩʵʥ ʛʨʘʬʠʢʘʘʩ ʭʘʨʘʭʘʜ (1-ʨ 

ʛʨʘʬʠʢ ɻ) G ʛʘʧʣʦʛʨʫʧʧ 11% ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʩʘʥ. ɼʫʥʜʛʦʚʴ ʘʡʤʛʠʡʥ ʄ11, ʍʵʥʪʠʡ 

ʘʡʤʛʠʡʥ  ʄ19-ʨ ʜʵʵʞװװʜʵʜ ʠʣʵʨʩʵʥ I ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɽʚʨʦʧ, ɹʘʨʫʫʥ ʘʟʠʜ ʤʘʰ ʠʭʵʵʨ 

ʪʘʨʭʩʘʥ. ʊʵʨ ʜʫʥʜʘʘ ʂʝʥʠ ʫʣʩʳʥ ʕʣʤʦʣʯʫʫʜʘʜ 23% ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ. 

ʄʦʥʛʦʣʯʫʫʜʘʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ (1-ʨ ʛʨʘʬʠʢ ɻ) ʤʘʰ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ ʠʣʵʨʯ 

ʙʘʡʩʘʥ. ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʄ12 ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ D ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɿװװʥ ʭʦʡʜ ʘʟʠʜ ʙʦʣʦʥ 

ʊᴇʚ ʘʟʠʜ ʠʭʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʜʛʘʘʩ ʛʘʜʥʘ ʪʵʨ ʜʫʥʜʘʘ D4 ʥʴ ʗʧʦʥ, ʉʦʣʦʥʛʦʩ, 

ʄʦʥʛʦʣʯʫʫʜʘʜ ʪװʛʵʵʤʵʣ ʪʦʭʠʦʣʜʜʦʛ. ʄᴇʥ ɹʫʨʠʘʜ, ʍʘʤʥʠʛʘʥ, ʍʘʣʠʤʘʛ, ʂʘʟʘʢ, 

ʊʝʣʝʥʛʠʪװװʜʵʜ D4 ʛʘʧʣʦʛʨʫʧʧ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ. ʍᴇʚʩʛᴇʣʠʡʥ ʄ13 ʜʵʵʞʠʜ 

ʠʣʵʨʩʵʥ W ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɽʚʨʦʧ, ɸʟʠʡʥ ʙʘʨʫʫʥ ʙʦʣʦʥ ᴇʤʥᴇʜ ʭʵʩʵʛʪ ʠʭ ʪʦʭʠʦʣʜʜʦʛ. 

ɹʫʣʛʘʥ ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ʍװʥʥװ ʙʦʣʦʥ ʍװʨʣʠʡʥ װʝʠʡʥ ʵʨʪʥʠʡ ʜʵʵʞװװʜ ʙʦʣʦʭ ɸ6, ɸ29-

ʨ ʜʵʵʞװװʜʵʜ ʠʣʵʨʩʵʥ ʉ4 ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɿװװʥ ʭʦʡʜ ʘʟʠʜ ʪװʛʵʵʤʵʣ ʙᴇʛᴇᴇʜ ʤʦʥʛʦʯʫʫʜʘʜ 

16% ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ (1-ʨ ʛʨʘʬʠʢ ɻ) (ʟʫʨʘʛ 25). ʄʦʥʛʦʣ ʦʨʥʦʦʩ ʦʣʜʩʦʥ ʵʨʪʥʠʡ 

ʭװʥʠʡ ʜʵʵʞװװʜ ʜʵʵʨ ʭʠʡʩʵʥ Rogers-ʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ᴆʚᴇʨʭʘʥʛʘʡ, ɸʨʭʘʥʛʘʡ, ɹʫʣʛʘʥ, 

ʊᴇʚ ʘʡʤʛʫʫʜʠʡʥ ʭʵʜ ʭʵʜʵʥ ʩʫʤʜʫʫʜʘʘʩ ʦʣʜʩʦʥ ʍװʥʥװʛʠʡʥ װʝʠʡʥ ʙʫʣʰʥʫʫʜʠʡʥ 

ʛʘʧʣʦʛʨʫʧʧװװʜʠʡʛ ʜʘʚʪʘʤʞʠʡʛ ʰʘʣʛʘʭʘʜ H ʙʦʣʦʥ D ʛʘʧʣʦʛʨʫʧʧװװʜ 17%, A 

ʛʘʧʣʦʛʨʫʧʧ 15%, B, M ʛʘʧʣʦʛʨʫʧʧװװʜ 8%, R ʛʘʧʣʦʙװʣʵʛ 6%, ʉ, G,T, J ʛʘʧʣʦʛʨʫʧʧװװʜ 

 .ʩʛʵʩʵʥ (2-ʨ ʛʨʘʬʠʢ ɹ )װװ ʜװװʣʜʩʵʥ 12%-ʠʡʛ HV, N, U, V, W, Y, Z ʛʘʧʣʦʛʨʫʧʧװ ,4%



 

50 

 

ʄᴇʥ ʍװʨʣʠʡʥ װʝʜ ʭʘʤʘʘʨʘʭ ʙʫʣʰʥʫʫʜʠʡʥ ʛʘʧʣʦʛʨʫʧʧʳʥ ʜʘʚʪʘʤʞʠʡʛ ʪʦʦʮʦʭʦʜ H 

ʛʘʧʣʦʛʨʫʧʧ 35%, M ʛʘʧʣʦʛʨʫʧʧ 23%, A ʛʘʧʣʦʛʨʫʧʧ 12%, C ʛʘʧʣʦʛʨʫʧʧ 8% ʙʘʡʩʘʥ ʙʘ 

K, N, R, Z, B, D, G ʛʘʧʣʦʛʨʫʧʧװװʜ װʣʜʩʵʥ 22%-ʠʡʛ ʙװʨʜװװʣʞ ʙʘʡʩʘʥ (2-ʨ ʛʨʘʬʠʢ ɺ). 

ʉʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʩʘʥ ʦʨʯʠʥ װʝʠʡʥ 6 ʤʦʥʛʦʣ ʭװʥʠʡ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʵʨʪʥʠʡ 

3 ʜʵʵʞʪʵʡ ʭʘʨʴʮʫʫʣʞ Mega 6.0 ʧʦʨʛʨʘʤʤ ʜʵʵʨ Maximim likelihood ʘʨʛʘʘʨ 

ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʘʭʘʜ ʥʵʛ ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʘʘʨʯ ʙʫʡ ʜʵʵʞװװʜ ʙʦʣʦʭ 

ʍᴇʚʩʛᴇʣʠʡʥ ʄ10 ʙʦʣʦʥ ɹʘʷʥʭʦʥʛʦʨʦʦʩ ʦʣʜʩʦʥ ʍװʨʣʠʡʥ װʝʠʡʥ ʜʵʵʞ ʙʦʣʦʭ ɸ7-ʨ 

ʜʵʵʞװװʜ ʥʵʛ ʢʣʘʩʪʝʨʪ ʙʘʛʪʩʘʥ. ʄᴇʥ ɹʫʣʛʘʥ ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ʵʨʪʥʠʡ ɸ6, ɸ29-ʨ ʜʵʵʞװװʜ 

ʭʘʤʪʜʘʘ ʥʵʛ ʢʣʘʩʪʝʨ װװʩʛʵʩʵʥ. 

 

ɿʫʨʘʛ 25. G2a ʛʘʧʣʦʛʨʫʧʳʥ ʛʘʟʘʨ ʟװʡʥ ʪʘʨʭʘʣʪ 

 

ɿʫʨʘʛ 26. ʉ4 ʛʘʧʣʦʛʨʫʧʳʥ ʛʘʟʘʨ ʟװʡʥ ʪʘʨʭʘʣʪ 

ɹʠʜ ɹʘʷʥʭʦʥʛʦʨʳʥ ɹʦʨ ʰʦʨʦʦʥʳ ʘʤ, ʍʘʨ ʩʘʡʨʳʥ ʘʤʳʥ ʭʠʨʛʠʩװװʨ ʙʦʣʦʥ 

ʭʠʨʛʠʩװװʨʠʡʥ ʮʦʛʮʦʣʙʦʨ ʜʘʭʴ ʜᴇʨʚᴇʣʞʠʥ ʭʵʣʙʵʨʪ ʙʫʣʰʥʳ ʜʵʵʞʵʵʨ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ 
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ʩʫʜʘʣʛʘʘ ʭʠʡʞ ʙʘʡʛʘʘ ʙʘ ʟʘʨʠʤ ʥʵʛ װʨ ʜװʥ ʛʘʨʩʘʥ ʙʘʡʥʘ. ɹʦʨ ʰʦʨʦʦʥʳ ʘʤʳʥ ɼʅʍï

ʠʡʥ ʜʵʵʞʠʡʛ ʪװװʭʵʥ ᴇᴇʨ ʮʘʛ װʝ ʙʦʣʦʥ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ 

ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʘʥʘʣʠʟʳʥ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʜʵʵʨʭ ɹʦʨ ʰʦʨʦʦʥʳ ʘʤ ʙʦʣʦʥ 

ɼʦʨʥʦʛʦʚʠʡʥ ʍʘʨ ʘʡʨʘʛʠʡʥ XIII-XIV ʟʫʫʥʳ ʤʦʥʛʦʣ ʙʫʣʰ ʙʦʣʦʥ ɻʦʚʴ- ɸʣʪʘʡʥ ʦʨʯʠʥ 

 ʥװʨ ʜװ ʩʠʡʥ ʭʦʦʨʦʥʜ ʛʝʥʝʪʠʢ ʭʦʣʙʦʦ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʩʦʥ ʥʴ ʤʘʰ ʯʫʭʘʣװװʤװʝʠʡʥ ʭװ

ʶʤ. ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘ ʶʫʥʳ ᴇʤʥᴇ ʭʠʨʛʠʩװװʨ ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʥ ʫʛʩʘʘ 

ʛʘʨʚʘʣʴʜ ᴇʤʥᴇ ᴇʛװװʣʩʵʥ ʰʘʣʪʛʘʘʥʘʘʨ ʦʥʮʛʦʡʣʦʥ ʘʥʭʘʘʨʯ ʙʘʡʛʘʘ ʶʤ. ɹʘʨʫʫʥ ʙʦʣʦʥ 

ʊᴇʚ ʄʦʥʛʦʣʳʥ ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʛ ʪʵʵʛʯʠʜ, ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʝʚʨʘʟʠʡʥ ʙʘʨʫʫʥ 

ʙװʩʠʡʥ ʛʝʥʪʵʡ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʤʦʨʬʦʣʦʛʠʡʥ ʭʫʚʴʜ ʤʦʥʛʦʣ ʙʘ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʟʘʚʩʘʨʳʥ 

ʭʵʚ ʰʠʥʞ ʟʦʥʭʠʣʞ 5 ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʩʦʥ ʥʴ ʤʘʥʘʡ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʥʵʛʵʥ ʛʦʣ װʨ ʜװʥ 

ʙʦʣʥʦ. ɻʵʭʜʵʵ ʄʦʥʛʦʣʳʥ ʪװװʭʠʡʥ ʥʵʛʵʥ ʯʫʭʘʣ װʝ, ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʥ 

ʧʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠ ʙʦʣʦʥ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘ ʵʭʣʵʣʠʡʥ ʪᴇʜʠʡ ʙʘʡʥʘ. 

ʋʭʘʘ ʭʫʜʘʛʠʡʥ ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʜʘʛ ʩʦʸʣʳʥʭʦʥʳ ʉ5 ʛʘʧʣʦ 

ʙװʣʛʠʡʛ ʪʵʵʛʯʠʜ װʨ ʫʜʤʘʘ װʣʜʵʵʭ ʭʵʤʞʵʵʥʠʡ ʭװʥ ʘʤʪʘʡ ʙʘʡʞʵʵ (13). ʄʘʥʘʡ 

ʩʫʜʘʣʛʘʘʥʜ ʦʨʩʦʥ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ʊװʡʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ɹʫʣʛʘʥ ʫʫʣʳʥ ʙʘʨʫʫʥ 

ʪʘʣʜ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ ʰʦʨʛʦʦʣʞʠʥ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʭװʨʣʠʡʥ װʝ, ʜʫʥʜʘʜ ʵʨʪʥʠʡ 

ʤʦʥʛʦʣ ʙʦʣʦʥ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʘʘʩ ʭʦʣ ʪʫʩʜʘʘ ʢʣʘʩʪʝʨ ʙʦʣʞ ʙʘʡʛʘʘ ʥʴ  

ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʜʘʛ ʩʦʸʣʳʥʭʦʥ ʦʡʨʦʣʮʦʦ ʮʘʛ װʝʠʡʥ ʙʫʩʘʜ ʩʦʸʣʳʥ ʭװʥ 

ʘʤʘʘʩ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʭʫʚʴʜ ᴇᴇʨ ʙʘʡʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. ʊװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ 

ʦʨʰʫʫʣʜʘʛ ʩʦʸʣʳʥʭʦʥ ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʥ ʪʵʣʵʣʪ, ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʪװʨʵʤʛʠʡʣʵʣʠʡʥ 

ʫʣʤʘʘʩ ʟʘʨʠʤ ʭʵʩʵʛ ʥʴ ʫʨʛʘʰ ʥװװʞ ʭʷʪʘʜʳʥ ʀʥʴ, ɾʦʫ ʫʣʩʘʜ ʜʘʛʘʘʨ ʦʨʞ ʦʨʰʫʫʣʘʛʳʥ 

ʟʘʥ װʡʣʠʡʥ ʵʪʛʵʵʜ ʭʵʣʙʵʨʵʵ ʪʵʵʞ ʦʯʩʦʥ ʙʦʣ װʣʜʩʵʥ ʭʵʩʵʛ ʥʴ ʭʠʨʛʠʩװװʨʠʡʥ 

ʩʦʸʣʳʥʭʦʥʜ ʙװʨʵʥ ʵʟʣʵʛʜʩʵʥ ʙʦʣʦʣʪʦʡ. ʉװװʣʠʡʥ װʝʜ ñʜᴇʨʚᴇʥ ʭᴇʰᴇᴇʪò ʛʵʞ ʥʵʨʣʵʞ 

ʙʫʡ ʭʠʨʛʠʩװװʨ ʤʘʷʛʳʥ ʟʘʨʠʤ ʙʫʣʰʥʘʘʩ ʪװʨװװʣʵʛ ʥʴ ʭʘʨʫʫʣʩʘʥ ʦʨʰʫʫʣʘʛʘ ʛʘʨʯ ʙʘʡʛʘʘ 

ʥʴ (13) ʜʵʵʨʭ ʪʘʘʤʘʛʳʛ ʜʵʚʰװװʣʵʭ װʥʜʵʩ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʜʘʨʘʘ ʥʴ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ 

ʩʦʸʣʳʥ ʭװʥ ʘʤʳʥ ʜʦʪʦʨ ʙװʨʵʥ ʫʫʩʘʥ ʰʠʥʛʵʞʵʵ ʛʵʞ װʟʵʣʪʵʡ. 

ʊʦʭʠʦʣʜʦʣʳʥ ʙʘʡʜʣʘʘʨ ʩʦʥʛʦʥ ʘʚʩʘʥ ʦʶʫʪʥʫʫʜʳʥ ɼʅʍ ʜʵʵʞʠʜ ʭʠʡʩʵʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʥʵʛ ʦʶʫʪʘʥ W1d, ɿʘʚʭʘʥʳ ᴇᴇʨ ʥʵʛ ʦʶʫʪʘʥ HV6 ʛʘʧʣʦ 

ʙװʣʛʠʡʛ ʪʵʵʛʯ ʙʘʡʣʘʘ. ᴆʤʥᴇʭ ʩʫʜʘʣʛʘʘʥʜ ʙװʨʪʛʵʛʜʵʵʛװʡ HV ʷʣʘʥʛʫʷʘ, W, I ʟʵʨʵʛ ʙʘʛʘ 

ʪʘʨʭʘʣʪʪʘʡ ʛʘʧʣʦ ʙװʣʵʛ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʜ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʩʦʥ ʥʴ ʫʛ ʘʞʣʳʥ ʥʵʛʵʥ 

ʯʫʭʘʣ װʨ ʜװʥ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʦʜʦʦʛʦʦʨ ʍᴇʚʩʛᴇʣ, ɿʘʚʭʘʥ, ʍʵʥʪʠʡ ʙʦʣʦʥ ɼʫʥʜʛʦʚʴ ʟʵʨʵʛ 

ʘʡʤʛʠʡʥ 7 ʦʶʫʪʥʳ 4 ʥʴ ɹʘʨʫʫʥ ɸʟʠ ʙʘ ʝʚʨʦʧʯʫʫʜʳʥ ʜʫʥʜ ʠʣװװ ᴇʨʛᴇʥ ʪʘʨʭʘʩʘʥ ʜʵʵʨ 
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ʜʫʨʜʩʘʥ ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯʠʜ, װʣʜʩʵʥ 3 ʥʴ ɸ, ʉ, D, G ʛʵʭ ʤʵʪ ɼʦʨʥʦʜ ʙʦʣʦʥ ʊᴇʚ 

ɸʟʠʜ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʛʝʥʠʡ ʩʘʥʛ ʪʵʵʯʠʜ ʙʦʣʞ ʙʘʡʛʘʘ ʥʴ ʝʨᴇʥʭʠʡʜʵʵ ʭװʥʥװ ʥʘʨʳʥ 

ʭװʥ ʘʤʳʥ ʙװʪʵʮ ʙװʨʵʣʜʵʭװװʥʠʡʛ ʵʨʭʛװʡ ʩʘʥʘʛʜʫʫʣʞ ʙʘʡʥʘ.  

II.1.2.4 ɼװʛʥʵʣʪ 

             ɿʘʚʭʘʥ, ʍʵʥʪʠʡ, ʍᴇʚʩʛᴇʣ, ɹʫʣʛʘʥ, ɼʫʥʜʛʦʚʴ ʘʡʤʛʘʘʩ ʛʘʨʘʣʪʘʡ ʥʠʡʪ ʟʫʨʛʘʘʥ 

ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭװʥʠʡ ʤʪɼʅʍ-ʠʡʥ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʭʦʜ 16 ʛʘʧʣʦʛʨʫʧʧ 

ʠʣʵʨʩʵʥ. HV, W, I ʛʘʧʣʦʙװʣʵʛ ʥʴ ɽʚʨʦʧ, ɹʘʨʫʫʥ ʘʟʠʜ, D ʙʦʣʦʥ G ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʊᴇʚ 

ʘʟʠ, ɿװװʥ ʘʟʠʡʥ ʭʵʩʛʵʵʨ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. ɽʚʨʦʧʳʥ ʟװװʥ ᴇʤʥᴇʜ ʭʵʩʵʛ, ʊᴇʚ ʙʦʣʦʥ ʙʘʨʫʫʥ 

ʘʟʠʡʥ ʭʵʩʛװװʜ ʤᴇʥ ɸʬʨʠʢʠʡʥ ʭʦʡʜ ʭʵʩʛװװʜʵʵʨ ʪʘʨʭʩʘʥ ʛʘʧʣʦʛʨʫʧʧװװʜ ʥʴ ʦʨʯʠʥ 

 ʩʠʡʥ ʜʫʥʜ ʠʣʵʨʯ ʙʘʡʛʘʘ ʥʴ ʛʝʥʝʪʠʢʠʡʥ ʭʫʚʴʜ ʤʘʰ ʦʣʦʥ ʷʥʟװװʤװʝʠʡʥ ʄʦʥʛʦʣ ʭװ

ʙʘʷʣʘʛ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

 ʍװʥʥװʛʠʡʥ (ʘ6) ʙʦʣʦʥ ʭװʨʣʠʡʥ (ʘ29)  װʝʜ ʭʘʤʘʘʨʘʭ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʥʫʪʛʘʘʩ 

ʦʣʜʩʦʥ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʷʣʛʘʘʪʘʡ ʵʨʪʥʠʡ 2 ʭװʥʠʡ ʭװʥʠʡ ʤʪɼʅʍ-ʜ ʭʠʡʩʵʥ 

ʤʦʣʝʢʫʣ ʛʝʥʝʪʠʢʠʡʥ ʰʠʥʞʠʣʛʵʵʛʵʵʨ ʟװװʥ ʭʦʡʜ ʘʟʠʜ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ C4a1a4a 

ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʩʵʥ ʙᴇʛᴇᴇʜ ʭʵʜʠʡʛʵʵʨ 1500 ʞʠʣʠʡʥ ʟᴇʨװװʪʵʡ ʯ ʠʞʠʣ ʛʘʧʣʦʛʨʫʧʧʜ 

ʭʘʤʘʘʨʯ ʙʘʡʛʘʘ ʥʴ ʪʫʭʘʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʙʘʡʥʛʳʥ ʦʨʰʠʥ ʩʫʫʞ ʙʘʡʩʥʳʛ ʠʣʵʨʭʠʡʣʞ 

ʙʘʡʞ ʙʦʣʦʭ ʶʤ. ʍװʨʣʠʡʥ װʝʜ ʭʘʤʘʘʨʘʭ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ᴆʣʟʠʡʪ ʩʫʤʳʥ ʥʫʪʛʘʘʩ 

ʦʣʜʩʦʥ (ʘ7) ʙʫʣʰʥʳ ʭװʥʠʡ  ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʟװװʥ ʙʦʣʦʥ ʪᴇʚ ʘʟʠʜ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ G2a 

ʙʘʡʥʘ. ʍװʥʥװʜ A, B, C, N, G, D5, D4, D4a, D, M9, M, R ʙʦʣʦʥ F ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʩʵʥ 

ʙᴇʛᴇᴇʜ G, C ʥʠʡʪʣʵʛ ʰʠʥʞʪʵʡ, ʭʘʨʠʥ ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ ʭװʥʥװ ʥʘʨʪ ᴇʥʜᴇʨ 

ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʞʵʵ. ʉ, D ʛʘʧʣʦʛʨʫʧʧ ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ ʭװʥʥװ ʥʘʨʪ ʪװʛʵʵʤʵʣ ʙʘʡʭʳʥ 

ʭʘʤʪ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʘʜ ʪʘʨʭʤʘʣ ʙʘʡʜʘʛ ʘʞʵʵ. ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ ʦʨʯʠʥ 

 ʜ ʠʣʵʨʜʵʛ R-ʘʘʩ (ʙʫʩʘʜ ʩʫʜʣʘʘʯʜʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨװʥʥװʝʠʡʥ ʄʦʥʛʦʣʯʫʫʜʘʜ ʍװ

ʠʣʵʨʜʵʛ) ʙʫʩʘʜ ʙװʭ ʛʘʧʣʦʪʠʧ ʠʣʵʨʩʵʥ. ʍװʥʥװʛʠʡʥ ʛװʨʵʥ ʥʴ ʦʣʦʥ ʛʘʨʘʣ װװʩʵʣʪʵʡ 

ʦʤʛʫʫʜʘʘʩ ʙװʨʪʛʵʞ ʙʘʡʩʘʥ ʛʵʜʵʛ ʥʴ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

ʍװʥʥװװʯװװʜʠʡʥ ɸʨʭʝʦʣʦʛʠʡʥ ʷʩʘʥʳ ʦʣʜʚʦʨʪ ʠʣʵʨʩʵʥ ʛʘʧʣʦʛʨʫʧʧװװʜ ᴇʥᴇᴇ 

ʮʘʛʠʡʥ ʄʦʥʛʦʣʯʫʫʜʘʜ ʙװʛʜ ʠʣʵʨʩʵʥ. ɸʨʭʝʦʣʦʛʠʡʥ ʦʣʜʚʦʨ ʙʦʣʦʥ ʪװװʭʵʥ ʙʘʨʠʤʪ 

ʙʠʯʛʵʵʨ ʦʨʯʠʥ ʮʘʛʠʡʥ ʄʦʥʛʦʣʯʫʫʜ ʥʴ ʍװʥʥװʯװװʜʠʡʥ װʨ ʩʘʜ ʤᴇʥ ʛʵʜʵʛ ʥʴ ʫʛ 

ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʜʘʚʭʘʨ ʙʘʪʣʘʛʜʘʞ ʙʘʡʥʘ.  
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1 ɼʦʨʥʦʛʦʚʴ, ɸʡʨʘʛ, ɹʘʨʫʫʥ ʮʘʛʘʘʥ ʜʵʣ ʫʫʣ, 

ɹʫʣʰ-5 

ʄʦʥʛʦʣ ʙʫʣʰ ʷʩ 

2 ɼʦʨʥʦʛʦʚʴ, ɸʡʨʘʛ, ɹʘʨʫʫʥ ʮʘʛʘʘʥ ʜʵʣ ʫʫʣ, 

ɹʫʣʰ-8 

ʄʦʥʛʦʣ ʙʫʣʰ ʷʩ 

3 ɼʦʨʥʦʛʦʚʴ, ɸʡʨʘʛ, ɹʘʨʫʫʥ ʮʘʛʘʘʥ ʜʵʣ ʫʫʣ, 

ɹʫʣʰ-25 

ʄʦʥʛʦʣ ʙʫʣʰ ʷʩ 

4 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴇʥʜᴇʨ, ʕʛʠʡʥ ʛʦʣ, ɹʘʨʫʫʥ 

ʙʵʣʩʵʥʛʠʡʥ ʘʤ, ɹʫʣʰ-19 

ʍװʥʥװ ʙʫʣʰ ʷʩ 

5 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴇʥʜᴇʨ, ʕʛʠʡʥ ʛʦʣ, ɹʘʨʫʫʥ 

ʙʵʣʩʵʥʛʠʡʥ ʘʤ, ɹʫʣʰ-20 

ʍװʥʥװ ʙʫʣʰ ʷʩ 

6 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴇʥʜᴇʨ, ʕʛʠʡʥ ʛʦʣ, ɹʘʨʫʫʥ 

ʙʵʣʩʵʥʛʠʡʥ ʘʤ, ɹʫʣʰ-29 

ʍװʥʥװ ʙʫʣʰ ʷʩ 

7 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʍʘʨ ʩʘʡʨʳʥ ʘʤ, ɺ-1 

(ʙʘʨʫʫʥ ʪʘʣʳʥ ʭװʥ) 

ʍװʨʣʠʡʥ װʝʠʡʥ ʙʫʣʰ ʷʩ 

8 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʍʘʨ ʩʘʡʨʳʥ ʘʤ, ɺ-1 (ʟװװʥ 

ʪʘʣʳʥ ʭװʥ) 

ʍװʨʣʠʡʥ װʝʠʡʥ ʙʫʣʰ ʷʩ 

9 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʍʘʨ ʩʘʡʨʳʥ ʘʤ, ɺ-5 ʍװʨʣʠʡʥ װʝʠʡʥ ʙʫʣʰ ʷʩ 

10 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʍʘʨ ʩʘʡʨʳʥ ʘʤ, ɺ-6 ʍװʨʣʠʡʥ װʝʠʡʥ ʙʫʣʰ ʷʩ/ʵʨ 

11 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʍʘʨ ʩʘʡʨʳʥ ʘʤ, 

ʍʠʨʛʠʩװװʨ ɹ-4 

ʍʠʨʛʠʩװװʨ ʷʩ 

12 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʀʭ ʩʫʚʘʨʛʳʥ ʭᴇʥʜʠʡ, 

ɹʫʣʛʘʥ ʫʫʣ SG-1  

ʐʦʨʛʦʦʣʞʠʥ ʙʫʣʰ ʷʩ/ʭװװʭ

ʵʜ 

13 ɹʘʷʥʭʦʥʛʦʨ, ᴆʣʟʠʡʪ, ʊʵʤʵʵʥ ʭװʟװװʥʠʡ ʛʦʣ, 

ʄʘʘʥʴʪ ʫʫʣ, Sg-1 

ʍװʨʣʠʡʥ װʝʠʡʥ ʙʫʣʰ ʷʩ 

14 ɹʘʷʥʭʦʥʛʦʨ, ʕʨʜʵʥʵʮʦʛʪ, ɹʦʨ ʰʦʨʦʦʥʳ ʘʤ, Sg-

4 (ʟװװʥ ʭᴇʣ) 

ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰ 

ʭʠʨʛʠʩװװʨʪʵʡ  

ʷʩ 

15 ɹʘʷʥʭʦʥʛʦʨ, ɹᴇʤʙᴇʛᴇʨ, ɸʨʮʘʪ ʜʵʣʠʡʥ ʭʘʜʥʳ 

ʦʨʰʫʫʣʛʘ 

ʍʘʜʥʳ ʦʨʰʫʫʣʛʘ ʷʩ 

16 ɸʨʭʘʥʛʘʡ, ʍʦʪʦʥʪ, ʆʣʦʥ ʜʦʚ, 26-ʨ ʙʫʣʰ  ɹʫʥʭʘʥʪ ʦʨʰʫʫʣʛʘ ʷʩ 

17 ɹʘʷʥ-ᴆʣʛʠʡ, ʎʵʥʛʵʣ, ʮʫʫʨʭʘʡ ʫʫʣ ʄʦʥʛʦʣ ʙʫʣʰ ʷʩ 

18 ʍʦʚʜ, ʄʷʥʛʘʪ, ʫʣʘʘʥ װʥʵʵʪʠʡʥ ʭʘʜʥʳ 

ʦʨʰʫʫʣʛʘ 

ʍʘʜʥʳ ʦʨʰʫʫʣʛʘ ʷʩ 

19 ɿʘʚʭʘʥ, ʐʠʣװװʩʪʵʡ, ʐװװʪʠʡʥ ʭʘʜʥʳ 

ʦʨʰʫʫʣʛʘ 

ʍʘʜʥʳ ʦʨʰʫʫʣʛʘ ʷʩ 
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20 ɸʨʭʘʥʛʘʡ, ᴆʛʠʡ ʥʫʫʨ, ʊʘʤʠʨʳʥ ʫʣʘʘʥ ʭʦʰʫʫ, 

ɹʫʣʰ-03086535293602 

ʍװʥʥװ ʙʫʣʰ ʷʩ 

21 ɹʫʣʛʘʥ, ɼʘʰʠʥʯʠʣʵʥ, ɿʘʘʥ ʭʦʰʫʫ, ZK-M2  ʷʩ 

22 ɼʦʨʥʦʜ, ʍᴇʣᴇʥʙʫʡʨ, ᴆʛᴇᴇʤᴇʨ, ʎʫʚʨʘʣ ʫʫʣ, 

ɹʫʣʰ-1 ɸʊ-572 

ʄʦʥʛʦʣ ʙʫʣʰ ʷʩ 

23 ɻʦʚʴ-ʘʣʪʘʡ, ɸʣʪʘʡ ʭʦʪ, ʤʦʨʴʪʦʡ ʦʨʰʫʫʣʛʘ   ʷʩ 

24 ɿʘʚʭʘʥ, ʊʦʩʦʥʮʵʥʛʵʣ, ʍʠʨʛʠʩװװʨ, ʪʦʥʦʛʜʩʦʥ 

ʙʫʣʰ 

ɼᴇʨʚᴇʣʞʠʥ 4ʙʫʣʘʥʜʘʘ 

ʭᴇʰᴇᴇʪʵʡ 

ʷʩ 

25 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ɼʘʨʭʘʥ ʫʫʣ Egdu076   ʍʠʨʛʠʩװװʨ ʷʩ 

26 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ɼʘʨʭʘʥ ʫʫʣ Egdu076ʊ10 ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʷʩ 

27 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ɼʘʨʭʘʥ ʫʫʣ EgDU076-

ʊ11 

ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʷʩ 

28 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ʋʫʨʛʳʥ ʛʦʣ Egug 072 ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʷʩ 

29 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ʋʫʨʛʳʥ ʛʦʣ Eg UG8 ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʷʩ 

30 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ʋʫʨʛʳʥ ʛʦʣ UG1 (1-066) ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʷʩ 

31 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ʋʫʨʛʳʥ ʛʦʣ 1-067 ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʷʩ 

32 ɹʫʣʛʘʥ, ɹʫʛʘʪ ʩʫʤ, ʋʣʘʘʥ ʭʦʰʫʫ ʍʠʨʛʠʩװװʨ ʷʩ 

33 ɹʫʣʛʘʥ, ʍʫʪʘʛ ᴆʥʜᴇʨ, ʐʘʨ ʤʦʛʦʡʪʳʥ ʜʵʥʞ 

EgSMT1 

ʄʦʥʛʦʣ ʙʫʣʰ ʷʩ 
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II.1.2.5 ɸʨʭʝʦʣʦʛʠʡʥ ʉʫʜʘʣʛʘʘ 

II.1.2.5.1 ʄʆʅɻʆʃʓʅ ʍʆɾʋʋ ʍתʈʃʀʁʅ תɽʀʁʅ ʉʆɪʃʓʅ ɸʉʋʋɼɸʃ ɹɸ 

ʍתʅ ɸʄʓʅ ɹתʈʕʃɼʕʍתתʅ 

ᴆʛװװʣʵʣʜ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ ʙʦʣʦʥ 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʘʥʭʘʘʨʘʣ ʪʘʪʩʘʥ ʟʘʨʠʤ ʘʩʫʫʜʘʣ ʙʦʣʦʥ ʭװʥ ʘʤʳʥ ʙװʪʵʮ 

ʙװʨʵʣʜʵʭװװʥʠʡʛ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ᴇʛᴇʛʜᴇʭװװʥʵʵʨ ʩʫʜʘʣʩʘʥ ʵʭʥʠʡ װʨ ʜװʥʛ 

ʪʘʥʠʣʮʫʫʣʞ ʙʘʡʥʘ. ʍװʨʣʠʡʥ ʭʦʞʫʫ װʝʜ ʙװʩ ʥʫʪʛʠʡʥ ʯʘʥʘʨʪʘʡ ʦʡʨʳʥ ʙʦʣʦʥ ʜʫʥʜʳʥ 

ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʥʴ ʪʫʭʘʡʥ װʝʠʡʥ ʘʨʭʦʝʣʦʛʠʡʥ ʩʦʸʣʳʥ ᴇʚᴇʨʤᴇʛʮ ʪʘʣ ʩʦʸʣʳʥ 

ʥʠʡʪʣʵʛ ʙʠʡ ʙʦʣʦʭ ʥʵʛ ʭװʯʠʥ ʟװʡʣ ʙʦʣʩʦʥ ʙʘ ʷʥʟ ʙװʨʠʡʥ װװʩʵʣ ʛʘʨʘʣʪʘʡ ʫʛʩʘʘʪʥʳ 

ʙװʣʛװװʜ ʩʦʸʣʳʥ ʭʫʚʴʜ ʠʞʠʣʩʵʥ ʫʫʩʘʭ װʡʣ ʷʚʮ ʵʨʯʠʤʞʩʵʥ ʘʞʵʵ. ʉʫʜʘʣʛʘʘʥʘʘʩ װʟʵʭʵʜ 

ʤʦʥʛʦʣʳʥ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʫʛʩʘʘʪʥʳ ʙװʣʛװװʜʠʡʥ ʪʦʜʦʨʭʦʡ ʭʵʩʵʛ ʥʴ ʭʦʞʤʳʥ ʭװʥ 

ʘʤʳʥ װʥʜʵʩ ʩʫʫʨʴ ʙʦʣʩʦʥ ʙʘʡʥʘ.  

ʄʦʥʛʦʣʳʥ ʵʥʝʦʣʠʪ ʙʦʣʦʥ ʭװʨʣʠʡʥ ʪװʨװ װװʝʠʡʛ ʪᴇʣᴇᴇʣᴇʭ ʛʦʣ ʜʫʨʩʛʘʣʳʥ ʥʵʛ 

ʙʦʣ ʘʬʘʥʘʩʴʝʚʠʡʥ ʩʦʸʣ ʙʦʣʥʦ. ʋʛ ʩʦʸʣʳʥ ʜʫʨʩʛʘʣʫʫʜʳʛ ʘʥʭ 1927 ʦʥʜ ʍʘʢʘʩʳʥ 

ɸʬʘʥʘʩʴʝʚ ʫʫʣʘʥʜ ʠʣʨװװʣʵʥ ʩʫʜʘʣʞʵʵ. ɸʬʘʥʘʩʴʝʚʠʡʥ ʩʦʸʣʳʥ ʠʭʵʥʭ ʙʫʣʰʫʫʜ ʅʊᴆ 

32-25 ʦʥʳ װʝʜ ʭʦʣʙʦʛʜʦʞ ʙʘʡʛʘʘ ʙʘ ʟʘʨʠʤ ʥʵʛ ʙʫʣʰʥʳ ʦʥ ʮʘʛ ʅʊᴆ 39-ʨ ʟʫʫʥ ʭװʨʪʵʣ 

ʫʨʛʘʰʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʛʘʘ ʘʞʵʵ. ʍʘʨʠʥ ʩʫʫʨʠʥʛʫʫʜ ʥʴ ʅʊᴆ V ʤʷʥʛʘʥʳ ʟʘʘʛʪ ʜᴇʭᴇʞ 

ʦʯʠʞ ʙʘʡʛʘʘ ʪʫʭʘʡ ʩʫʜʘʣʛʘʘʥʳ ʟʘʨʠʤ ʙװʪʵʵʣʜ ʜʫʨʜʘʞʵʵ. ɸʬʘʥʘʩʴʝʚʠʡʥ ʩʦʸʣʳʥ 

ʥʠʡʪʣʵʛʠʡʥ ʜʫʨʩʛʘʣʫʫʜ ɽʥʠʩʝʡʥ ʵʭ, ᴆʤʥᴇʜ ʉʠʙʠʨʴ, ʍʘʢʘʩ-ʄʠʥʫʩʳʥ ʭʦʪʛʦʨ, ʆʨʦʩ 

ɸʣʪʘʡ, ɼʦʨʥʦʜ ʂʘʟʘʭʩʪʘʥ, ʐʠʥʴʞʘʥ ʙʦʣʦʥ ɹʘʨʫʫʥ ʄʦʥʛʦʣʦʦʩ ʍʘʥʛʘʡʥ ʥʫʨʫʫ 

ʭװʨʪʵʣʭ ʛʘʟʘʨ ʥʫʪʘʛʪ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ɸʬʘʥʘʩʴʝʚʯʫʫʜ ʙʦʣ ɼʦʨʥʦʜ ɽʚʨʦʧʦʦʩ ʛʘʨʘʣʪʘʡ 

ʥװʭʵʥ ʙʫʣʰʪ ʩʦʸʣʳʥʭʦʥ ʙᴇʛᴇᴇʜ ʋʫʣ ɸʣʪʘʡ, ɽʥʠʩʝʡʥ ʜʫʥʜ ʙʠʝʜ ʠʨʞ ʩʫʫʨʴʰʩʘʥ 

ʵʨʪʥʠʡ ᴇʚᴇʛ ʝʚʨʦʧ ʪᴇʨʭʪᴇʥװװʜ ʛʵʞ ʦʣʦʥʭ ʩʫʜʣʘʘʯʠʜ װʟʜʵʛ ʙʦʣʦʚʯ ʩװװʣʠʡʥ װʝʠʡʥ 

ʩʫʜʘʣʛʘʘ ʥװʭʵʥ ʙʫʣʰʪ ʩʦʸʣʳʥʭʦʥ ʘʬʘʥʘʩʴʝʚʯʫʫʜʳʥ ʮʦʨʳʥ ʛʘʥʮ ᴇʚᴇʛ ʜʵʵʜʵʩ ʙʘʡʩʘʥ 

ʛʵʜʛʠʡʛ װʛװʡʩʛʵʞ ʙʘʡʥʘ. ʋʯʠʨ ʥʴ ɼʦʨʥʦʜ ɽʚʨʦʧʳʥ ʙװʭ ʵʨʪʥʠʡ ʦʨʰʠʥ ʩʫʫʛʯʠʜ 

ʥʫʪʛʠʡʥ ʫʫʛʫʫʣ ʠʨʛʵʜ ʙʠʰ ʘʞʵʵ (14). ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 

ʘʬʘʥʘʩʴʝʚʯʫʫʜ Y- ʭʨʦʤʩʦʤʳʥ R1a, N1 ʛʘʧʣʦ ʙװʣʵʛ, ʤʠʪʦʭʦʥʜʨʳʥ J2a2a, T2c1a2, 

U5a1a1 (32), ʭʘʢʘʩʳʥ ʘʬʘʥʘʩʴʝʚʠʡʥ ʙʦʜʛʘʣʴ Y ʭʨʦʤʩʦʤʳʥ R1b, ʤʦʥʛʦʣʳʥ 

ʘʬʘʥʘʩʴʝʚʠʡʥ ʙʦʜʛʘʣʴ Q ʛʘʧʣʦ ʙװʣʵʛʪ ʭʘʤʘʘʨʯ ʙʘʡʛʘʘ ʥʴ ʛʘʨʘʣ װװʩʣʠʡʥ ʭʫʚʴʜ 

ʥʵʛʜʤʵʣ ʙʠʰ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʕʥʜ ʝʚʨʦʧ ʪᴇʨʭʪᴇʥʠʡ ʛʘʧʣʦ ʙװʣʵʛ ʟʦʥʭʠʣʞ 

ʙʘʡʛʘʘ ʙʦʣʦʚʯ ɹʘʷʥ-ᴆʣʛʠʡ ʘʡʤʛʠʡʥ ʎʘʛʘʘʥ ʛʦʣʳʥ ɸʣʪʘʥ ʪʦʣʛʦʡʥ ʘʬʘʥʘʩʴʝʚʠʡʥ 
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ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʭʦʣʠʤʦʛ ʛʝʥʪʵʡ ʙʘʡʩʘʥ ʥʴ ʠʞʠʣʩʵʥ ʫʫʩʘʭ װʡʣ ʷʚʮ 

ʭװʨʣʠʡʥ ʪװʨװ װװʝʵʩ ʵʭʵʣʩʵʥ ʛʵʜʛʠʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ (19). 

ɸʬʘʥʘʩʴʝʚʯʫʫʜʳʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ, ʘʞ ʘʭʫʡ, ʩʦʸʣʳʥ ʟʘʨʠʤ ʥʵʛ ʜʵʚʰʠʣʪʵʪ 

ʟװʡʣʠʡʛ ʜʘʛʫʫʣʘʥ ʘʚʯ ʠʨʩʵʥ ʙᴇʛᴇᴇʜ ʊᴇʚ ɸʟʠ ʪװװʥʠʡ ʭᴇʨʰ ʟʵʨʛʵʣʜʵʵʭ ʙװʩ ʥʫʪʘʛʪ ʤʘʣ 

ʘʞ ʘʭʫʡʥ װʥʜʵʩ ʩʫʫʨʠʡʛ ʪʘʚʴʞ, ʪᴇʤᴇʨʣᴇʛʠʡʥ ʩʘʣʙʘʨʳʥ ʭᴇʛʞʠʣʜ ʪװʣʭʵʮ װʟװװʣʩʵʥ 

ʙʘʡʥʘ. ʍװʨʣʠʡʥ װʝʠʡʥ ʭʦʞʤʳʥ ʦʢʫʥʝʚ, ʢʘʨʘʩʫʢ ʙʦʣʦʥ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ 

ʩʦʸʣ װװʩʵʥ ʙʠʡ ʙʦʣʦʭʦʜ ʘʬʘʥʘʩʴʝʚʯʫʫʜ ʷʤʘʨ ʥʵʛ ʭʵʤʞʵʵʛʵʵʨ ʦʨʦʣʮʩʦʥʦʦʩ ʛʘʜʥʘ 

ʪʫʭʘʡʥ ʙװʩ ʥʫʪʘʛʪ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʪᴇʨʭʪᴇʥʠʡ ʭʦʣʙʦʦ ʩװʣʙʵʵ ʭᴇʛʞʣʠʡʥ ʵʭʥʠʡ װʝ ʰʘʪʘʥʜ 

ʪʘʚʠʛʜʩʘʥ ʙʘʡʞ ʙʦʣʦʭ ʘʞʵʵ (1). 

ʍװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʵʭʵʥʜ ʤʦʥʛʦʣʳʥ ʛʦʚʴ, ʪʘʣ ʭʵʵʨ ʙʦʣʦʥ ʦʡʪ ʭʵʵʨʠʡʥ ʙװʩʵʜ 

ʭװʥ ʘʤ ʞʠʛʜ ʪʘʨʭʘʥ ʩʫʫʞ, ʤʘʣ ʘʞ ʘʭʫʡ ʜʘʚʘʤʛʘʡʣʘʭ ʩʘʣʙʘʨ ʙʦʣʞ, װʡʣʜʚʵʨʣʵʭ ʘʞ 

ʘʭʫʡʜ ʰʠʣʞʠʥ ʦʨʦʭ װʡʣ ʷʚʮ ʜʫʫʩʛʘʚʘʨ ʙʦʣʩʦʥ ʙʘʡʥʘ. ʄʦʥʛʦʣʳʥ ʛʦʚʴ, ʪʘʣ ʭʵʵʨʠʡʥ 

ʙװʩʵʜ ʭװʨʣʠʡʥ ʜʫʥʜ װʝʵʩ װʟʵʛʜʵʞ ʵʭʵʣʩʵʥ ʪװʨװװʣʛʵʵ ʥʴ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʜʘʛ ʩʦʸʣ 

ʤᴇʭᴇʭʠʡʥ ʭʘʤʪ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ, ʘʨʘʡ ʭʦʞʫʫʭʘʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ 

ʩʦʸʣ ʰʠʥʵʵʨ ʛʘʨʯ ʥʠʡʣʤʵʣ ʙװʪʵʮ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʪʘʡ ʦʨʰʫʫʣʛʳʥ ʙʘʡʛʫʫʣʘʤʞ, 

ʩװʨʣʵʛ ʪʦʤ ʭᴇʰᴇᴇ ʙʦʩʛʦʭ ʛʵʭ ʤʵʪ ʘʨʭʝʦʣʦʛʠʡʥ ʜʫʨʩʛʘʣʫʫʜ ᴇᴇʨʯʣᴇʛʜᴇʞ ʵʭʵʣʩʵʥ ʙʘʡʥʘ. 

ʕʥʵ ʥʴ ʠʣװװ ʥʘʨʠʡʥ ʙװʪʵʮ, ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʪʘʡ ʥʠʡʛʵʤʜ ʜʵʚʰʠʥ ʦʨʩʥʳʛ 

ʭʘʨʫʫʣʘʭʳʥ ʭʘʤʪ ʩʦʮʠʘʣʴ ʷʣʛʘʘ ʛʘʨʯ ʭװʥ ʘʤ ʥʠʡʛʤʠʡʥ ʷʥʟ ʙװʨʠʡʥ ʜʘʚʭʨʘʘʥʜ 

ʭʫʚʘʘʛʜʘʭ ʙʦʣʩʥʳ ʠʣʨʵʣ ʶʤ. ʐʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʪʘʩʨʘʣʪʛװʡ װʨʛʵʣʞʠʣʞ ʙװʩ ʥʫʪʛʠʡʥ 

ʭװʨʵʵʥʠʡ ʘʨʭʝʦʣʦʛʠʡʥ ʩʦʸʣʜ ʠʞʠʣ ʪᴇʩʪʵʡ ʟʵʨ ʟʵʚʩʵʛ, ʛʦʸʣ ʯʠʤʵʛʣʵʣʠʡʥ ʟװʡʣʩ ʥʵʛ 

ʛʘʟʨʘʘʩ ʥᴇʛᴇᴇʜ ʜʵʣʛʵʨʯ ʙʘʡʩʘʥ ʘʞʵʵ. 

 ʥʠʡ ʭʘʤʪ ʦʚʦʛ ʘʡʤʛʫʫʜʳʥ ʭʦʦʨʦʥʜ ʥʫʪʘʛ, ʙʵʣʯʵʵʨʠʡʥ ʪᴇʣᴇᴇ ʪʵʤʮʵʣװת

ʤᴇʨʛᴇʣʜᴇᴇʥ װʝ װʝ ʛʘʨʘʭ ʙʦʣʩʦʥ ʥʴ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʭʘʜʥʳ ʟʫʨʘʛʪ ʪʫʩʛʘʛʜʩʘʥ 

ʙʘʡʭ ʙʘ ʙʫʛʘʥ ʯʫʣʫʫʥ ʭᴇʰᴇᴇʥʜ ʥʫʤ ʩʫʤʥʘʘʩ ʛʘʜʥʘ ʫʨʪ ʤʘʪʛʘ, ʦʦʣʴ, ʩװʭ ʤʘʷʛʠʡʥ ʟʵʚʩʵʛ 

ʜװʨʩʵʣʩʵʥ ʙʘʡʜʘʛ ʥʴ ʪʫʭʘʡʥ װʝʜ ᴇʨʛᴇʥ ʜʵʣʛʵʨʩʵʥ ʪʫʣʘʘʥʳ ʛʦʣ ʟʵʚʩʵʛ ʙʦʣʞ ʙʘʡʩʘʥ 

ʘʞʵʵ. 

ʍʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ ʙʦʣ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʤʦʥʛʦʣʳʥ 

ʪᴇʜʠʡʛװʡ ʙװʩ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʠʡ ʟװʡʨʣʵʰʛװʡ ʪʦʤ ʩʦʸʣʳʥ ʛʦʣʦʤʪ ʶʤ. ʍʠʨʛʠʩװװʨ 

ʤʦʥʛʦʣʳʥ ʙʘʨʫʫʥ ʟʘʭ ʭʷʟʛʘʘʨʘʘʩ ʵʭʣʵʵʜ ʉװʭʙʘʘʪʘʨ ʘʡʤʛʠʡʥ ʙʘʨʫʫʥ ʪʘʣʳʥ 

ʊװʚʰʠʥʰʠʨʵʵ ʩʫʤʳʥ ʥʫʪʘʛ ʭװʨʪʵʣ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʜʫʨʩʛʘʣ ʙʦʣʥʦ. ʍʠʨʛʠʩװװʨʠʡʥ 

ʩʦʸʣʳʥ ʭװʨʵʵʥʜ ʜʫʛʫʡ ʙʘ ʜᴇʨʚᴇʣʞʠʥ ʭװʨʵʵʪʵʡ ʭʦʸʨ װʥʜʩʵʥ ʭʵʚ ʰʠʥʞʵʵʩ ʛʘʜʥʘ 4 
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ʭᴇʰᴇᴇʪʵʡ ʭװʨʵʵʛװʡ ʜʫʛʫʡ ʙʦʣʦʥ ʜᴇʨʚᴇʥ ʙʫʣʘʥʜʘʘ 4 ʭᴇʰᴇᴇʪʵʡ ʜᴇʨʚᴇʣʞʠʥ, ʤᴇʥ 

ʜʫʥʜʞʘʘʨ 5 ʤʝʪʨ ʦʨʯʠʤ ʛʦʣʯʪʦʡ ʦʚʛʦʨ ʜʫʛʫʡ ʙʫʣʰ ʟʵʨʛʠʡʛ ʭʠʨʛʠʩװװʨʠʡʥ ʥʵʛ ʭʵʚ 

ʰʠʥʞʠʡʥ ʜʫʨʩʛʘʣ ʛʵʞ װʟʵʞ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʠʡʩʵʥ ʤʘʣʪʘʣʪ 

ʩʫʜʘʣʛʘʘʥʜ ʪʫʣʛʫʫʨʣʘʥ 4 ʭᴇʰᴇᴇʪʵʡ ʜʫʛʫʡ ʙʘ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʠʡʛ ʙʠʝ ʜʘʘʩʘʥ ñʜᴇʨʚᴇʥ 

ʭᴇʰᴇᴇʪ ʙʫʣʰò ʭʵʤʵʵʥ ʥʵʨʣʵʭ ʩʘʥʘʣ ʜʵʚʰװװʣʞʵʵ. ʆʥ ʮʘʛʠʡʥ ʭʫʚʴʜ ʅʊᴆ 1500-980 ʦʥ 

ʛʵʞ ʛʘʨʩʘʥ ʙʘʡʥʘ. ɼᴇʨʚᴇʥ ʭᴇʰᴇᴇʪ ʙʫʣʰʠʥʜ ʭװװʨʠʡʛ 30-40 ʩʤ ʛװʝʭʵʥ ʥװʭʵʥʜ ʵʩʚʵʣ 

ʵʨʪʥʠʡ ᴇʥʛᴇʥ ʭᴇʨʩᴇʥ ʜʵʵʨ ʙʘʨʫʫʥ, ʟװװʥ ʭʘʞʫʫ, ʜʵʵʰ ʭʘʨʫʫʣʘʥ ʪʵʥʵʛʵʨ ʙʘʡʜʣʘʘʨ ʙʦʣʦʥ 

ʪװʨװװʣʛʵʵ ʥʴ ʭʘʨʫʫʣʘʥ ʪʘʚʴʞ ʭʵʵʪʵʡ, ʭʵʵʛװʡ ʚʘʘʨ ʩʘʚʥʳ ʭʘʛʘʨʭʘʡ, ʯʫʣʫʫʥ ʟʵʚʩʵʛ 

ʟʵʨʛʠʡʛ ʜʘʛʫʫʣʘʥ ʪʘʚʴʜʘʛ ʘʞʵʵ. ʇʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʫʨʴʜʯʠʣʩʘʥ װʨ 

ʜװʥʛʵʵʨ ɹʘʨʫʫʥ ʄʦʥʛʦʣʳʥ 2 ʙʫʣʰʥʳ ʛʘʚʘʣ ʝʚʨʦʧ, ʆʨʦʛ ʥʫʫʨʳʥ 2 ʙʫʣʰʥʳ ʛʘʚʘʣ 

ʤʦʥʛʦʣ, ʊʘʤʠʨʳʥ ʛʦʣʳʥ ʍᴇʨᴇᴇʛʠʡʥ װʟװװʨʠʡʥ 5 ʙʫʣʰʥʳ ʛʘʚʘʣ ʤʦʥʛʦʣ ʪᴇʨʭʠʡʥ 

ʵʤʵʛʪʵʡʯװװʜ ʙʘʡʞʵʵ (9). ʍʠʨʛʠʩװװʨʠʡʥ ʪʘʣʙʘʡʜ ʭʘʤʪ ʙʘʡʜʘʛ ᴇᴇʨ ʥʵʛ ʭʵʚ ʰʠʥʞʠʡʥ 

ʙʫʣʰ ʙʦʣ 5 ʤʝʪʨ ʦʨʯʠʤ ʛʦʣʯʪʦʡ ʜʫʛʫʡ ʙʫʣʰ ʙʦʣʥʦ. ʊװʡʥ ʛʦʣʳʥ ʎʘʛʘʘʥ ʩʘʡʨ, ʵʥʜʵʵʩ 

3 ʢʤ ʟʘʡʪʘʡ ʍʘʨ ʩʘʡʨʳʥ ʘʤʘʥʜ ʭʦʸʨ ʙʫʣʰ ʤʘʣʪʘʭʘʜ ʵʨʪʥʠʡ ᴇʥʛᴇʥ ʭᴇʨʩʠʡʛ 20-30 ʩʤ 

ʦʨʯʠʤ ʛװʝʭʵʥ ʫʭʘʞ ʭװװʨʠʡʥ ʪʦʣʛʦʡʛ ʙʘʨʫʫʥ ʟװʛ ʯʠʛʣװװʣʵʥ, ʛʘʨʳʛ ʙʠʝ ʜʘʛʫʫʣʘʥ, 

ʭᴇʣʠʡʛ ʞʠʡʣʛʵʥ ʪʘʚʴʞ ʜᴇʨʚᴇʣʞʠʥ ʯʫʣʫʫʥ ʭʘʰʣʘʛʘ ʭʠʡʞ ʦʨʰʫʫʣʘʭ ʘʞʵʵ. ɹʫʣʰʠʥʜ 

ʷʤʘʨ ʥʵʛ ʵʜ ᴇʣʛᴇ ʪʘʚʠʘʛװʡ. ɹʫʣʰʥʳ ʥװʭʠʡʛ 3-4 ʪʦʤ ʭʘʚʪʛʘʡ ʯʫʣʫʫʛʘʘʨ ʪʘʛʣʘʞ, װʣʜʩʵʥ 

ʭʵʩʛʠʡʛ ʙʘʛʘʚʪʘʨ ʯʫʣʫʫʛʘʘʨ ʜװװʨʛʵʞ, ʵʮʵʩʪ ʥʴ ʛʘʜʥʘ ʪʘʣʘʘʨ ʥʴ ʭʘʚʪʛʘʡ ʯʫʣʫʫ 

ʪʦʡʨʫʫʣʞ ʜʵʨʣװװʣʵʥ ᴇʨʞ ʪʘʚʴʩʘʥ ʙʘʡʥʘ. ʎʘʛʘʘʥ ʩʘʡʨʳʥ ʙʫʣʰ ʪʦʥʦʛʜʦʞ ʵʚʜʨʵʵʛװʡ 

ʙʦʣʦʚʯ ʭװʥʠʡ ʭʦʸʨ ʰʠʣʙʵ ʙʘʡʭʛװʡ ʙʘʡʣʘʘ. ɹʫʣʰʥʳ ʭʘʰʣʘʛʘ ʯʫʣʫʫʥʳ ʭʵʤʞʵʵʛ װʟʵʭʵʜ 

ʰʠʣʙʵʛװʡ ʙʠʝʥʜ ʪʘʘʨʫʫʣʘʥ ᴇʨʩᴇʥᴇᴇʩ װʟʵʭʵʜ ʦʨʰʫʫʣʛʳʥ ᴇʤʥᴇ ᴇʚʜᴇʛᴇᴇʨ ʥʴ ʩʘʣʛʘʩʘʥ 

ʥʴ ʪʦʜʦʨʭʦʡ ʙʘʡʥʘ. ʍʘʨ ʩʘʡʨʳʥ ʘʤʘʥʜ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ ʜᴇʨʚᴇʣʞʠʥ ʭװʨʵʵʪʵʡ ʙʘʛʘʚʪʘʨ 

ʭʠʨʛʠʩװװʨʠʡʥ ʭװװʨʥʠʡ ʙʘʨʫʫʥ ʰʠʣʙʠʡʛ ʤᴇʥ ᴇʚʜᴇʛᴇᴇʨ ʥʴ ʩʘʣʛʘʞ, ʟװװʥ ʛʫʷʥ ʜʵʵʨ ʥʴ 

ʭᴇʥʜʣᴇʥ ʪʘʚʴʞ ʦʨʭʠʩʥʦʦʩ װʟʵʭʵʜ ʭᴇʣ ʩʘʣʛʘʞ ʦʨʰʫʫʣʘʭ ʵʪʛʵʵʜ ʸʩ ʟʘʥʰʠʣ ʙʘʡʩʘʥ 

ʙʦʣʦʣʪʦʡ.  

ʍʘʨ ʩʘʡʨʳʥ ʜʫʛʫʡ ʙʫʣʰʥʳ ʜʘʨʘʘʩʳʛ ʮʵʚʵʨʣʵʭ ʷʚʮʘʜ ɹʦʨ ʰʦʨʦʦʥʳ ʜᴇʨʚᴇʣʞʠʥ 

ʭʵʣʙʵʨʪ ʙʫʣʰʥʘʘʩ ʦʣʜʩʦʥʪʘʡ ʘʜʠʣ ʚʘʘʨʥʳ ʭʘʛʘʨʭʘʡ ʛʘʨʯ ʙʘʡʥʘ. ʋʛ ʙʫʣʰʠʥʜ ʭʦʸʨ 

ʭװʥʠʡʛ ʙʘʨʫʫʥ ʟװʛ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʞʵʵ. ɹʘʨʫʫʥ ʪʘʣʳʥ ʭװʥʠʡ ʷʩʥʘʘʩ ɼʅʍïr ʥ ʜʵʵʞ 

ʘʚʯ ʄʋʀʉ-ʠʡʥ ʬʫʥʢʮʠʦʥʘʣʴ ʛʝʥʦʤʠʢʩʥʠʡ ʣʘʙʦʨʘʪʦʨʠʜ ʄʦʥʛʦʣʜ ʘʥʭ ʫʜʘʘ ʵʨʪʥʠʡ 

ʭװʥʠʡ ʤʠʪʦʭʦʥʜʨ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʩʫʜʘʣʛʘʘ ʭʠʡʩʵʥ ʙᴇʛᴇᴇʜ ʭʠʡʩʵʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʫʭʘʡʥ ʙʦʜʛʘʣʴ ʝʚʨʘʟʠʡʥ ʟװװʥ ʙװʩ ʥʫʪʛʠʡʥ ʤʠʪʦʭʦʥʜʨʳʥ G2a ʛʘʧʣʦ 

ʙװʣʵʛʪʵʡ ʙʘʡʣʘʘ. ʊװװʥʯʣʵʥ, ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ʙʦʜʛʘʣ ʤᴇʥ ʜʵʵʨʭ 
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ʛʘʧʣʦ ʙװʣʵʛʪʵʡ ʙʘʡʥʘ (21). ɹʠʜʥʠʡ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ G2a ʛʘʧʣʦ ʙװʣʵʛ ʍᴇʚʩʛᴇʣ 3 

ʘʡʤʛʠʡʥ ʦʨʯʠʥ װʝʠʡʥ ʥʵʛ ʤʦʥʛʦʣ ʭװʥʜ ʠʣʵʨʩʵʥʵʵʩ ʛʘʜʥʘ ʤʦʥʛʦʣʜ 0.051, ʢʘʟʘʭʩʪʘʥʜ 

0,041 ʙʫʶʫ ʦʡʨʦʣʮʦʦ, ʭʘʨʠʥ ʉʠʙʠʨ ʙʦʣʦʥ ʋʤʘʨʜ ɸʟʠʜ ʪʦʭʠʦʣʜʦʭ ʜʘʚʪʘʤʞ ʙʘʨʛʘʜ 

0.094, ʙʫʨʠʘʜʘʜ 0.111, ɸʣʪʘʡ ʭʘʩʘʛʪ 0.093, ʦʨʯʦʥʜ 0.114, ʪʦʞʠʥʯʫʫʜʫʫʜʳʥ ʜʫʥʜ 0.187, 

ʢʦʨʷʢʘʜ 0.419, ʯʫʢʯʘʜ 0.264, ʫʡʛʫʨʪ 0.128 ʙʘʡʭ ʘʞʵʵ. ɼʘʨʘʘʛʠʡʥ ʦʥʮʣʦʥ ʜʫʨʜʘʭ ʸʩʪʦʡ 

ʭʵʚ ʰʠʥʞʠʡʥ ʙʫʣʰ ʙʦʣ ʕʛʠʡʥ ʛʦʣʳʥ ʍʦʣʪʦʩʪ ʥʫʛʘʜ ʤʘʣʪʘʥ ʩʫʜʣʘʭʘʜ 5 ʤ ʦʨʯʠʤ ʜʫʛʫʡ 

ʯʫʣʫʫʥ ʜʘʨʘʘʩʳʥ ʜʦʨ ʟʫʫʚʘʥ ʜʫʛʫʡ ʭʘʰʣʘʛʘ ʜʦʪʦʨ ʙʘʨʫʫʥ ʭʦʡʜ ʟװʛʪ ʪʦʣʛʦʡʛ ʥʴ 

ʯʠʛʣװװʣʞ ʪʘʚʴʩʘʥ ʷʤʘʨ ʥʵʛ ʵʜ ᴇʣʛᴇ ʜʘʛʫʫʣʘʘʛװʡ ʭװװʭʜʠʡʥ ʦʨʰʫʫʣʛʘ ʛʘʨʯ ʙʘʡʣʘʘ. 

 ʨʛʵʩʵʥװװʥʪʵʡ ʪᴇʩʪʵʡ ʜʫʛʫʡ ʭʵʣʙʵʨʪʵʡ, ʪʦʤ ʯʫʣʫʫ ʪʦʡʨʫʫʣʘʥ ᴇʨʞ ʜʫʥʜ ʥʴ ʯʫʣʫʫ ʜװת

ʭʘʚʪʛʘʡʜʫʫ ʙʫʣʰ ʤʦʥʛʦʣʳʥ ʙʘʨʫʫʥ ʙʦʣʦʥ ʪᴇʚ ʥʫʪʛʘʘʨ ʵʣʙʵʛ ʪʦʭʠʦʣʜʦʭ ʙʦʣʦʚʯ ʤᴇʥ ʣ 

ʭʠʨʛʠʩװװʨ ʙװʭʠʡ ʪʘʣʙʘʡʜ ʭʦʣʠʣʜʦʥ ʙʘʡʭ ʥʴ ʪװʛʤʵʵʤʵʣ ʘʞʠʛʣʘʛʜʘʥʘ. ʕʛʠʡʥ ʛʦʣʳʥ 

ʋʫʨʛʳʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʜ ʜʫʛʫʡʚʪʘʨ ʭʵʣʙʵʨʪʵʡ ʙʘʡʩʘʥ ʙʦʣʦʣʪʦʡ 9 ʤ ʦʨʯʠʤ ʛʦʣʯʪʦʡ 

ʙʫʣʰʠʡʛ ʤʘʣʪʘʥ ʩʫʜʣʘʭʘʜ ʭװʥʠʡ ʭʵʩʵʛ ʙʫʩʘʛ ʷʩ, ʘʨʜʘʘ ʩʵʥʞʪʵʡ, ʭװʨʵʵ ʥʴ ʭʵʨʯʣʵʵʩʵʥ 

ʭʵʵʪʵʡ 10 ʰ ʭװʨʵʣ ʪʦʚʨʫʫ ʛʘʨʩʘʥ ʙʘʡʥʘ. װתʥʪʵʡ ʠʞʠʣ ʪᴇʩʪʵʡ ʭװʨʵʣ ʪʦʚʨʫʫ ʄʦʥʛʦʣ 

ʙʦʣʦʥ ᴆʚᴇʨ ɹʘʡʛʘʣʠʡʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʘʘʩ ʦʣʜʦʞ ʙʘʡʞʵʵ. ɼʵʵʨ ᴇʛװװʣʩʵʥ 

ʣʘʙʦʨʘʪʦʨʠʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʫʭʘʡʥ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʉ4ʘ1ʘ4ʘ ʛʘʧʣʦ ʙװʣʵʛʪʵʡ 

ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʕʛʠʡʥ ʛʦʣʳʥ ɹʘʨʫʫʥ ɹʵʣʩʵʛʠʡʥ 29-ʨ ʭװʥʥװ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴʪʘʡ ʷʛ ʘʜʠʣ 

ʛʘʨʩʘʥ ʙʘʡʥʘ. ʍʵʜʠʡʛʵʵʨ ʭװʨʣʠʡʥ ʩװװʣ ʙʦʣʦʥ ʭװʥʥװʛʠʡʥ װʝ ʭװʨʪʵʣ ʭʵʜʵʥ ʟʫʫʥ 

ʞʠʣʠʡʥ ʟʘʘʛ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʪʫʭʘʡʥ ʛʝʥʠʡ ʩʘʥʛ ʪʵʵʛʯ ʫʛʩʘʘʪʥʳ ʙװʣʵʛ ʦʣʦʥ ʟʫʫʥʳ ʪʫʨʰ 

ʪʦʜʦʨʭʦʡ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʭװʨʵʵʥʜ ʪʦʛʪʚʦʨʪʦʡ ʦʨʰʠʥ ʩʫʫʞ ʠʨʩʵʥʠʡʛ ʭʘʨʫʫʣʘʭ ʯʫʭʘʣ 

ʙʘʨʠʤʪ ʙʦʣʞ ʙʘʡʥʘ. ʆʨʯʠʥ װʝʠʡʥ ʊᴇʚ ɸʟʠ, ɹʘʨʫʫʥ ʙʘ ɿװװʥ ʉʠʙʠʨʠʡʥ ʤʦʥʛʦʣ, ʪװʨʵʛ 

ʙʦʣʦʥ ʤʘʥʞ, ʪװʥʛװʩ ʭʵʣʵʵʨ ʷʨʠʣʮʘʛʯ ʘʨʜ ʪװʤʥʠʡ ʜʫʥʜ ʤʠʪʦʭʦʥʜʨʳʥ ʉ ʛʘʧʣʦ 

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ. 

ᴆʤʥᴇ ᴇʛװװʣʩʵʥ ʷʥʟ ʙװʨʠʡʥ ʭʵʚ ʰʠʥʞʠʡʥ ʙʫʣʰʫʫʜ ʵʜ ᴇʣʛᴇ ʪʘʚʴʜʘʛʛװʡ, 

ʭװװʨʠʡʥ ʪʦʣʛʦʡʛ ʙʘʨʫʫʥ ʟװʛ ʯʠʛʣװװʣʵʥ ʪʵʥʵʛʵʨ ʙʘʡʜʘʣʪʘʡ ʪʘʚʠʭ ʙʦʣʦʥ ʭᴇʰᴇᴇ ʯʫʣʫʫ 

ʪװװʥʠʡ ʭʫʚʴʩʘʥ ᴇᴇʨʣᴇʛʜʩᴇʥ ʭʵʣʙʵʨ ʛʵʞ װʟʵʞ ʙʦʣʦʭʫʡʮ ʭʠʨʛʠʩװװʨʠʡʥ ʜᴇʨʚᴇʣʞʠʥ 

ʭװʨʵʵʥʠʡ ᴇʥʮᴇʛʠʡʥ ʯʫʣʫʫʥ ʦʚʦʦ ʟʵʨʵʛ ʥʠʡʪʣʵʛ ʪʘʣʫʫʜ ʜʘʚʘʤʛʘʡʣʘʞ ʙʘʡʜʘʛ ʙʘ 

ʷʣʛʘʘʪʘʡ ʪʘʣ ʥʴ ʟᴇʚʭᴇʥ ʙʫʣʰʥʳ ʛʘʜʘʘʜ ʭʵʣʙʵʨʪ ʦʨʰʠʞ ʙʘʡʥʘ. ʍʠʨʛʠʩװװʨʪʵʡ ʭʦʣʙʦʥ 

 ʨʪʵʡ ʪʘʣʙʘʡʜ ʭʘʤʪ ʥʵʛ ʮʦʛʮװװʟʵʭ ᴇᴇʨ ʥʵʛ ʘʥʭʘʘʨʘʣʜ ᴇʨʪᴇʞ ʙʘʡʜʘʛ ʦʥʮʣʦʛ ʙʦʣ ʭʠʨʛʠʩװ

ʙʦʣʞ ʦʨʰʠʞ ʙʘʡʜʘʛ, ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʯ ʦʡʨʦʣʮʦʦ װʝʜ ʦʨʰʠʥ ʙʘʡʩʥʳʛ ʭʘʨʛʘʣʟʘʥ 

 ʪʵʮ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥװʟʵʭ ʭʵʨʵʛʪʵʡ. ʕʜʛʵʵʨ ʦʣʦʥ ʭʵʚ ʰʠʥʞʠʡʥ ʙʫʣʰʥʳ ʙװ

ʦʥʮʣʦʛʳʛ ʠʣʵʨʭʠʡʣʵʭ ʦʥʦʚʯʪʦʡ ʥʵʨ ʪʦʤʴʸʦ ʙʠʡ ʙʦʣʛʦʭ ʰʘʘʨʜʣʘʛʘ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʦʥ 
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ʮʘʛʠʡʥ ʭʫʚʴʜ ʙʠʝ ʜʘʘʩʘʥ ʭʵʚ ʰʠʥʞ, ʭʵʣʙʵʨ ʛʵʞ װʟʵʭ װװ ʘʣʴ ʵʩʚʵʣ ʭʠʨʛʠʩװװʨʠʡʥ ʥʵʛ 

ʜɻ ʜ ʭʵʚ ʰʠʥʞ ʛʵʞ װʟʵʭ װװ ʛʵʜʵʛ ʘʩʫʫʜʘʣ ʯʫʭʘʣ ʶʤ. 

ɼʵʵʨʭ ʦʣʦʥ ʭʵʣʙʵʨʠʡʥ ʷʣʛʘʘʛ װװʩʛʵʛʯ ʫʯʠʨ ʰʘʣʪʛʘʘʥʳʛ ʩʫʜʣʘʘʯʠʜ ʦʥ ʮʘʛ 

ʙʦʣʦʥ ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʥ ʛʘʨʘʣ װװʩʵʣ ʙʘ ʥʠʡʛʤʠʡʥ ʷʣʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ 

ʙʘʡʞ ʙʦʣʦʭ ʶʤ ʛʵʞ װʟʩʵʥ ʙʘʡʜʘʛ ʙʦʣʦʚʯ ʦʜʦʦʛʦʦʨ ʷʤʘʨ ʥʵʛ ʜװʛʥʵʣʪ ʭʠʡʭ ʭʘʥʛʘʣʪʪʘʡ 

ʤʘʪʝʨʠʘʣ ʙʠʡ ʙʦʣʦʦʛװʡ ʙʘʡʥʘ. ɽʨ ʥʴ ʭװʨʣʠʡʥ װʝʠʡʥ ʙװʭ ʩʦʸʣʜ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʛʦʣ 

ʦʥʮʣʦʛ ʙʦʣ ʥʵʛ ʩʦʸʣʳʥ ʭװʨʵʵʥʜ ʥʠʡʪʣʵʛ ʪʘʣ ʙʘʡʭʳʥ ʭʘʤʪ 2-3, ʤʘʛʘʜʛװʡ ʪװװʥʵʵʩ ʦʣʦʥ 

ʭʵʣʙʵʨ, ʭʵʚ ʰʠʥʞʠʡʥ ʙʫʣʰʫʫʜ ʙʘʡʛʘʘ ʶʤ. ʕʥʵ ʦʥʮʣʦʛ ʘʬʘʥʘʩʴʝʚʠʡʥ ʩʦʸʣʳʥ װʝʵʩ 

ʵʭʣʵʥ ʘʞʠʛʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ, ʊʫʚʘ ʙʦʣʦʥ ʍʘʢʘʩʳʥ ʘʬʘʥʘʩʴʝʚʠʡʥ ʙʫʣʰ ʙװʭ 

ʰʠʥʞ ʪʵʤʜʛʵʵʨʵʵ ʷʣʛʘʘʪʘʡ ʙʦʣʦʭ ʪʫʭʘʡ ʩʫʜʣʘʘʯʠʜ ʙʠʯʩʵʥ ʙʘʡʥʘ. װתʥʵʵʩ װʟʚʵʣ 

ʭװʨʣʠʡʥ ʪװʨװ װװʝʵʩ ʵʭʣʵʵʜ ʪʫʭʘʡʥ ʩʦʸʣʳʥ ʥʠʡʪʣʵʛ ʙװʨʜʵʥ ʙʠʡ ʙʦʣʦʭʦʜ ʭʵʣ, ʵʜʠʡʥ ʙʘ 

ʫʪʛʘ ʩʦʸʣʳʥ ʭʫʚʴʜ ʙʠʝ ʙʠʝʵʩʵʵ ʷʣʛʘʘʪʘʡ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʪᴇʨʭʪᴇʥʠʡ ʫʛʩʘʘʪʥʳ ʙװʣʛװװʜ 

ʰʠʥʵ ʥᴇʭʮᴇʣʜ ʟʦʭʠʮʦʥ ʘʤʴʜʨʘʭ ʙʦʣʩʦʥʪʦʡ ʭʦʣʙʦʦʪʦʡ ʙʦʣʦʣʪʦʡ. ʍʘʨʠʥ ʦʥ ʮʘʛʠʡʥ 

ʷʣʛʘʘ ʛʵʞ ʪʘʡʣʙʘʨʣʘʭ ʙʦʣʦʤʞ ʭʘʨʘʛʜʘʭʛװʡ ʙʘʡʥʘ. 

ʍʠʨʛʠʩװװʨʠʡʥ װװʩʵʣ ʛʘʨʚʘʣʴ ʙʘʩ ʣ ʤʘʨʛʘʘʥʪʘʡ ʘʩʫʫʜʣʳʥ ʥʵʛ ʶʤ. ɸ.ɼ. 

ʎʳʙʠʢʪʘʨʦʚ ʄʦʥʛʦʣ, ʊʫʚʘʛʠʡʥ ʘʬʘʥʘʩʴʝʚʠʡʥ ʭʵʚ ʰʠʥʞʠʡʥ ʜʫʨʩʛʘʣʫʫʜ ʙʦʣʦʥ 

ʊʫʚʘʛʠʡʥ ʄᴇʥʛᴇʥ ʪʘʡʛʳʥ ʜʫʨʩʛʘʣ ʭʦʸʨʳʥ ʭʦʦʨʦʥʜ ʪʦʜ ʙʠʰ ʙʦʣʦʚʯ ʛʝʥʝʪʠʢ ʭʦʣʙʦʦ 

ʙʘʡʛʘʘʛ ʜʫʨʜʘʭʳʥ ʭʘʤʪ ʭʠʨʛʠʩװװʨ, ʄᴇʥʛᴇʥ ʪʘʡʛʳʥ ʤʘʪʝʨʠʘʣʳʛ ʟʘʜʣʘʥ ʰʠʥʞʠʣʞ 

 ,ʝʠʡʥ ʤʦʥʛʦʣװ װװʨװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ ʪᴇʤᴇʨʣᴇʛʠʡʥ ʪװװʟʩʵʥʠʡ ʵʮʵʩʪ ʭʠʨʛʠʩװ

ʪʫʚʘʛʠʡʥ ʘʬʘʥʘʩʴʝʚʠʡʥ ʩʦʸʣʳʥ ʥʠʡʪʣʵʛʠʡʥ ʭʫʚʠʣʙʘʨʳʥ װʥʜʩʵʥʜ ʙʠʡ ʙʦʣʩʦʥ 

ʙʦʣʦʣʪʦʡ ʛʵʞ װʟʩʵʥ (23). ʖ.ʉ. ʍʫʜʷʢʦʚ ʭʠʨʛʠʩװװʨ, 4 ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ 

ñʭᴇʛʞʠʥʛװʡ ʭװʨʣʠʡʥ װʝʜ װװʩʵʥ, ʭᴇʛʞʠʞ ʜʵʣʛʵʨʩʵʥ. ɹʠʜʥʠʡ ʪᴇʩᴇᴇʣʣᴇᴇʨ ʘʥʭʜʘʛʯ ʙװʩ 

ʥʫʪʘʛ ʥʴ ɹʘʨʫʫʥ ʄʦʥʛʦʣ ʙʘʡʞ ʙʦʣʥʦ (22) ʛʵʩʵʥ ʥʴ װʟʵʣ ʙʘʨʠʤʪʣʘʣʳʥ ʭʫʚʴʜ ʦʡʨʦʣʮʦʦ 

ʙʘʡʛʘʘ ʶʤ. װתʥʠʡ ʟʵʨʵʛʮʵʵ ʂ.ɺ.ʏʫʛʫʥʦʚ ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʥ ʫʣʘʤʞʣʘʣʳʛ ʅʊᴆ III- 

II ʤʷʥʛʘʥ ʞʠʣʠʡʥ ʟʘʘʛʪ ᴆʤʥᴇʜ ʋʨʘʣʳʥ ʥʫʪʘʛʪ ʙʠʡ ʙʦʣʩʦʥ ʩʠʥʪʘʰʪʳʥ ʩʦʸʣʜ װװʩʵʥ 

ʛʘʨʯ ʧʝʪʨʦʚʩʢ, ʘʥʜʨʦʥʦʚʳʥ ʦʚʦʛ ʘʡʤʛʫʫʜʘʜ ʪʘʨʭʘʥ, ʮʘʘʰʣʘʘʜ ʊᴇʚ ɸʟʠ, ᴆʚᴇʨ ɹʘʡʛʘʣʴ 

ʙʦʣʦʥ ɿװװʥ ʍʦʡʜ ʄʦʥʛʦʣ ʭװʨʪʵʣ ʜʵʣʛʵʨʩʵʥ ʛʵʞ װʟʩʵʥ (24) ʙʦʣ ɸ.ɸ.ʂʦʚʘʣʝʚ ʙʫʛʘʥ 

ʭᴇʰᴇᴇʥʠʡ װװʩʣʠʡʛ ʍʦʡʜ ʍʷʪʘʜʳʥ ɻʘʥʴʩʫ-ʎʠʥʭʘʡʥ ʙװʩʵʜ ʘʥʭ ʙʠʡ ʙʦʣʩʦʥ (13) ʛʵʞ 

 ʥʜʵʩʣʵʣʜװ ʟʩʵʥʠʡʛ ʫʛ ʘʩʫʫʜʣʳʛ ʪʫʭʘʡʣʘʥ ʩʫʜʘʣʩʘʥ ɸ.ɼ.ʎʳʙʠʢʪʘʨʦʚ ʭʘʥʛʘʣʪʪʘʡװ

ʪʫʣʛʫʫʨʣʘʘʛװʡ ʙʦʣʦʭʳʛ ʪʵʤʜʵʛʣʵʩʵʥ ʙʘʡʥʘ (23). ɻʵʚʯ ʂʦʚʘʣʝʚʳʥ ʩʫʜʘʣʛʘʘʛ ʙװʭʵʣʜ ʥʴ 

ʦʛʪ ʭʘʨʛʘʣʟʘʣʛװʡ ᴇʥʛᴇʨʯ ʙʦʣʦʭʛװʡ ʙᴇʛᴇᴇʜ ʭʘʨʠʥ ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ װװʩʣʠʡʥ ʪʫʭʘʡ 

ʘʩʫʫʜʘʣʳʛ ɻʘʥʴʩʫ- ʎʠʥʭʘʡʥ ʩʦʸʣʪʦʡ ʭʦʣʙʦʭ װʟʵʭ ʥʴ ʵʨʛʵʣʟʵʵʪʵʡ ʙʘʡʞ ʤʘʛʘʜʛװʡ. 
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ɸʬʘʥʘʩʴʝʚʠʡʥ ʩʦʸʣ ʙʦʣʦʥ ʄᴇʥʛᴇʥ ʪʘʡʛʘ, ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʫʫʜʳʥ ʭʦʦʨʦʥʜ ʙʫʣʰʥʳ 

ʭװʨʵʵ ʮʘʛʠʨʘʛ, ʵʜ ᴇʣʛᴇ ʜʘʛʫʫʣʜʘʛʛװʡ ʛʵʭ ʤʵʪ ʟʘʨʠʤ ʥʵʛ ʪᴇʩʪʵʡ ʪʘʣ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʜʵʵʨʭ 

ʩʦʸʣʫʫʜʳʛ ʥʘʘʜ ʟʘʭ ʥʴ ʤʷʥʛʘ ʛʘʨʫʡ ʞʠʣ ʟʘʘʛʣʘʞ ʙʘʡʛʘʘ ʪʫʣ ʰʫʫʜ ʭʘʨʴʮʫʫʣʘʥ װʟʵʭ ʥʴ 

ʫʯʠʨ ʜʫʪʘʛʜʘʣʪʘʡ. ʍʘʨʠʥ ʘʬʘʥʘʩʴʝʚʯʫʫʜʳʥ ʫʜʘʤ ʭʦʡʯʠʩ ʦʨʦʣʮʩʦʥ ʙʘʡʭ ʙװʨʵʥ 

ʙʦʣʦʤʞʪʦʡ. ʍװʨʣʠʡʥ ʭʦʞʫʫ װʝʜ ʪʫʩ ʙװʩ ʥʫʪʘʛʪ װʡʣʜʚʵʨʣʵʭ ʘʞ ʘʭʫʡʜ ʰʠʣʞʠʥ ʦʨʦʭ 

 ʜʣʠʡʥװװʡʣ ʷʚʮ ʜʫʫʩʛʘʚʘʨ ʙʦʣʞ ʤʘʣ ʘʞ ʘʭʫʡ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʟʦʥʭʠʣʦʭ ʩʘʣʙʘʨ ʙʦʣʞ ʥװ

ʤʘʣ ʘʞ ʘʭʫʡʜ ʰʠʣʞʠʥ ʦʨʦʭ ʵʭʣʵʣ ʪʘʚʠʛʜʘʭʳʥ ʭʘʤʪ ʪװװʥʜ ʪʦʭʠʨʩʦʥ ʰʠʥʵ ʩʦʸʣ, װʟʵʣ 

ʩʘʥʘʘ ʙʠʡ ʙʦʣʞ ʪʵʨ ʥʴ ʭʦʞʤʳʥ ʥװװʜʵʣʯʜʵʜ ʫʣʘʤʞʣʘʛʜʘʥ ʭᴇʛʞʩᴇʥ ʶʤ. ɻʘʛʮʭװװ 

ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʥ ʫʛʩʘʘ ʛʘʨʚʘʣʳʥ ʘʩʫʫʜʘʣ ᴇʥᴇᴇʜʨʠʡʛ ʭװʨʪʵʣ 

ʩʫʜʘʣʛʘʘʥʳ ʵʭʣʵʣʠʡʥ ʰʘʪʘʥʜ ʙʘʡʥʘ. ɹʫʨʠʘʜʘʜ ʭʠʨʛʠʩװװʨʵʵʩ ʛʘʨʩʘʥ ʛʘʚʘʣ ʙʘʡʛʘʘ 

ʙʦʣʦʚʯ ʭʵʤʞʠʣʪ ʩʫʜʘʣʛʘʘ ʭʠʡʛʵʵʛװʡ ʘʞʵʵ. ʍʘʨʠʥ ᴆʣʟʠʡʪ 3-ʳʥ (ɹʫʨʠʘʜ) ʛʘʚʣʳʛ 

ʀ.ʀ.ɻʦʭʤʘʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳʭʪʘʡ ʪᴇʩʪʵʡ ʤʦʥʛʦʣ ʪᴇʨʭʪᴇʥ ʛʵʞ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʦʣ 

ʍʫʞʠʨʪʳʥ (ɹʫʨʠʘʜ) ʭʠʨʛʠʩװװʨʠʡʥ ʛʘʚʣʳʛ ʭʘʨʴʮʘʥʛʫʡ ʭʘʚʪʛʘʡ ʥװװʨʪʵʡ ʙʦʣʦʚʯ 

ʭʘʤʨʳʥ ʷʩ ʦʛʮʦʤ ᴇʥʜᴇʨ, ʮʦʛʮ ʰʠʥʞ ʪʵʤʜʛʵʵʨʵʵ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʪᴇʨʭʪᴇʥʠʡ ʟʘʚʩʘʨʳʥ 

ʪᴇʨʭʪʵʡ ʛʵʞ ʪʦʜʦʨʭʦʡʣʩʘʥ ʘʞʵʵ (10). ʊװװʥʯʣʵʥ, ɹʘʨʫʫʥ ʄʦʥʛʦʣʜ ɺ.ɺ.ɺʦʣʢʦʚʳʥ 

ʤʘʣʪʘʣʪʘʘʩ ʛʘʨʩʘʥ 3 (ʄᴇʥʛᴇʥ ʪʘʡʛʘ) ʛʘʚʘʣ ʵʨʣʠʡʟ ʭװʤװװʩʠʡʥʭ ʙʘʡʩʘʥ (2) ʙʘ 

ʍʫʞʠʨʪʳʥ ʛʘʚʘʣʪʘʡ ñʛʘʡʭʘʣʪʘʡ ʘʜʠʣʭʘʥò ʙʘʡʞʵʵ (10). ʆʨʦʩ ʙʦʣʦʥ ɹʫʨʠʘʜ ʫʣʩʘʜ 

ʭʠʡʩʵʥ ʭʠʨʛʠʩװװʨʠʡʥ ʷʩʘʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘ װװʛʵʵʨ ʭʷʟʛʘʘʨʣʘʛʜʘʞ ʙʘʡʥʘ. ʄʦʥʛʦʣʜ 

90-ʵʵʜ ʦʥʦʦʩ ʭʦʡʰ ʭʠʨʛʠʩװװʨʠʡʥ ʩʫʜʘʣʛʘʘ ʭʘʨʴʮʘʥʛʫʡ ʵʨʯʠʤʞʠʞ, ʵʥʵ ʭʫʛʘʮʘʘʥʜ 

ʦʡʨʦʣʮʦʦʛʦʦʨ 150-170 ʦʨʯʠʤ ʭʠʨʛʠʩװװʨʠʡʛ ʤʘʣʪʘʥ ʩʫʜʘʣʞ ʮᴇᴇʥʛװʡ ʛʘʚʘʣ ʦʣʩʦʥ 

ʙʦʣʦʚʯ ʪʫʭʘʡʣʘʥ ʩʫʜʘʣʩʘʥ ʜʦʨʚʠʪʦʡ ʙװʪʵʵʣ ʛʘʨʘʘʛװʡ ʙʘʡʥʘ. 2004-2007 ʦʥʜ ʍᴇʚʩʛᴇʣ 

ʘʡʤʛʠʡʥ ɹװʨʵʥʪʦʛʪʦʭ ʩʫʤʘʥʜ ʭʠʨʛʠʩװװʨʠʡʥ ʩʫʜʘʣʛʘʘ ʭʠʡʩʵʥ ʪʫʭʘʡ ᴇʛװװʣʵʣʜ ʪʵʥʜʵʵʩ 

ʛʘʨʩʘʥ ʛʘʚʣʫʫʜ ʝʨᴇʥʭʠʡʜᴇᴇ ʤʦʥʛʦʣ ʪᴇʨʭʪᴇʥ ʙʘʡʩʘʥ ʪʫʭʘʡ ɼʵʚʠʜ ʍʘʥʪʳʥ (David Hunt) 

ʩʫʜʘʣʛʘʘʛ ʠʰ ʪʘʪʩʘʥ ʙʘʡʥʘ (3). ʊװװʥʯʣʵʥ, ʋʚʩ, ɹʘʷʥ-ᴆʣʛʠʡ, ɹʘʷʥʭʦʥʛʦʨ ʙʦʣʦʥ ɹʫʣʛʘʥ 

ʘʡʤʛʘʘʩ ʦʣʜʩʦʥ ʭʠʨʛʠʩװװʨʠʡʥ 9 ʛʘʚʘʣʜ (1 ʘʬʘʥʘʩʴʝʚ) ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ ʩʫʜʘʣʛʘʘʛʘʘʨ 7 

ʥʴ ʙᴇᴇʨᴇʥʭʠʡʚʪᴇʨ ʙʦʣʦʥ ʜʘʥʭʘʨ ʪʦʣʛʦʡʪʦʡ ʭʘʚʪʛʘʡʜʫʫ ʥװװʨ, ʛʦʣ ʪᴇʣᴇʚ ʥʘʤʭʘʚʪʘʨ 

ʭʘʤʘʨʪʘʡ, ʙʦʩʦʦ ʜʫʭʪʘʡ ʤʦʥʛʦʣʞʫʫ ʪᴇʨʭʪᴇʥװװʜ ʙʘʡʞʵʵ (7).  

ɹʠʜ ɹʘʷʥʭʦʥʛʦʨʳʥ ɹʦʨ ʰʦʨʦʦʥʳ ʘʤ, ʍʘʨ ʩʘʡʨʳʥ ʘʤʳʥ ʭʠʨʛʠʩװװʨ ʙʦʣʦʥ 

ʭʠʨʛʠʩװװʨʠʡʥ ʮʦʛʮʦʣʙʦʨ ʜʘʭʴ ʜᴇʨʚᴇʣʞʠʥ ʭʵʣʙʵʨʪ ʙʫʣʰʥʳ ʜʵʵʞʵʵʨ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ 

ʩʫʜʘʣʛʘʘ ʭʠʡʞ ʙʘʡʛʘʘ ʙʘ ʟʘʨʠʤ ʥʵʛ װʨ ʜװʥ ʛʘʨʩʘʥ ʙʘʡʥʘ. ɹʦʨ ʰʦʨʦʦʥʳ ʘʤʳʥ ɼʅʍï

ʠʡʥ ʜʵʵʞʠʡʛ ʪװװʭʵʥ ᴇᴇʨ ʮʘʛ װʝ ʙʦʣʦʥ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ 

ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʘʥʘʣʠʟʳʥ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʜʵʵʨʭ ɹʦʨ ʰʦʨʦʦʥʳ ʘʤ ʙʦʣʦʥ 
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ɼʦʨʥʦʛʦʚʠʡʥ ʍʘʨ ʘʡʨʘʛʠʡʥ XIII-XIV ʟʫʫʥʳ ʤʦʥʛʦʣ ʙʫʣʰ ʙʦʣʦʥ ɻʦʚʴ- ɸʣʪʘʡʥ ʦʨʯʠʥ 

 ʥװʨ ʜװ ʩʠʡʥ ʭʦʦʨʦʥʜ ʛʝʥʝʪʠʢ ʭʦʣʙʦʦ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʩʦʥ ʥʴ ʤʘʰ ʯʫʭʘʣװװʤװʝʠʡʥ ʭװ

ʤʁ. ñʄʦʥʛʦʣʳʥ ʵʨʪʥʠʡ ʥװװʜʵʣʯʜʠʡʥ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʟʘʣʛʘʤʞ ʭʦʣʙʦʦ ʪᴇʩᴇʣò-ʠʡʥ 

ʭʠʡʞ ʙʫʡ ʩʫʜʘʣʛʘʘ ʶʫʥʳ ᴇʤʥᴇ ʭʠʨʛʠʩװװʨ ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʥ ʫʛʩʘʘ 

ʛʘʨʚʘʣʴʜ ᴇʤʥᴇ ᴇʛװװʣʩʵʥ ʰʘʣʪʛʘʘʥʘʘʨ ʦʥʮʛʦʡʣʦʥ ʘʥʭʘʘʨʯ ʙʘʡʛʘʘ ʶʤ. ɹʘʨʫʫʥ ʙʦʣʦʥ 

ʊᴇʚ ʄʦʥʛʦʣʳʥ ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʛ ʪʵʵʛʯʠʜ, ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ ʝʚʨʘʟʠʡʥ ʙʘʨʫʫʥ 

ʙװʩʠʡʥ ʛʝʥʪʵʡ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʤʦʨʬʦʣʦʛʠʡʥ ʭʫʚʴʜ ʤʦʥʛʦʣ ʙʘ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʟʘʚʩʘʨʳʥ 

ʭʵʚ ʰʠʥʞ ʟʦʥʭʠʣʞ 5 ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʩʦʥ ʥʴ ʤʘʥʘʡ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʥʵʛʵʥ ʛʦʣ װʨ ʜװʥ 

ʙʦʣʥʦ. ɻʵʭʜʵʵ ʄʦʥʛʦʣʳʥ ʪװװʭʠʡʥ ʥʵʛʵʥ ʯʫʭʘʣ װʝ, ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʥ 

ʧʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠ ʙʦʣʦʥ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘ ʵʭʣʵʣʠʡʥ ʪᴇʜʠʡ ʙʘʡʥʘ. 

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ɹʘʨʫʫʥ ʄʦʥʛʦʣʳʥ ʦʣʦʥ ʪʦʦʥʳ ʜʫʨʩʛʘʣʫʫʜʳʥ ʜʦʪʨʦʦʩ 

ʭʠʨʛʠʩװװʨʪʵʡ ʦʣʦʥ ʪʘʣʘʘʨʘʘ ʪᴇʩʪʵʡ ʙʫʣʰʠʡʛ ʷʣʛʘʥ ʉʘʛʩʘʡ ʭʵʣʙʵʨʠʡʥ ʜʫʨʩʛʘʣ ʛʵʞ 

ʪʦʤʲʸʦʣʩʦʥ ʙʘʡʥʘ (19). ʋʛ ʜʫʨʩʛʘʣ ʅʊᴆ 1500-800 ʦʥʳ װʝʜ ʭʦʣʙʦʛʜʦʭ ʙʦʣʦʚʯ ʠʭʵʥʭ 

ʭʵʩʵʛ ʥʴ ʅʊᴆ II ʤʷʥʛʘʥʳ װʝʠʡʥʭ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ װʥʜʩʵʥʜʵʵ ʭʠʨʛʠʩװװʨʪʵʡ ʥʵʛ ʮʘʛ װʝʠʡʥ 

ʜʫʨʩʛʘʣ ʘʞʵʵ. ʉʘʛʩʘʡʥ ʙʫʣʰʥʳ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘ ʭװʨʣʠʡʥ װʝʠʡʥ ʄʦʥʛʦʣ 

ɸʣʪʘʡʥ ʭװʥ ʘʤʳʥ ʥʵʛʵʥ ʘʜʠʣ ʜʦʨʥʦ ʙʦʣʦʥ ᴇʨʥʠʡʥ ʭʦʣʠʤʦʛ ʰʠʥʞʪʵʡ ʙʘʡʩʘʥ ʙʘ ʟʘʨʠʤ 

ʙʦʜʛʘʣʴ ʭᴇʭ ʥװʜʪʵʡ, ʮʘʡʚʘʨ װʩʪʵʡ ʙʘʡʞʵʵ. װתʥʵʵʩ ʛʘʜʥʘ ʭʦʸʨ ʘʣʩʣʘʛʜʩʘʥ ʛʘʟʨʳʥ 

ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʛʝʥʠʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʩʥʳʛ ʪʦʛʪʦʦʩʥʦʦʩ ʛʘʜʥʘ ʥʵʛ ʦʨʰʫʫʣʛʳʥ ʛʘʟʨʳʥ 

ʭʦʸʨ ᴇᴇʨ ʭʵʚ ʰʠʥʞʠʡʥ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʫʜʤʳʥ ʭʦʣʙʦʦʪʦʡʛ ʪʦʛʪʦʦʞʵʵ (34, 19). 

ʍװʨʣʠʡʥ ʭʦʞʫʫ װʝʜ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʪᴇʨʭʪᴇʥ ʠʞʠʣʩʵʥ ʫʫʩʘʭ װʡʣ ʷʚʮ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʞ 

ʵʭʵʣʩʵʥ ʙᴇʛᴇᴇʜ ʪʫʭʘʡʥ װʝʠʡʥ ʦʣʦʥ ʩʦʸʣʳʥ ʭװʥ ʘʤʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʛʦʣ ʰʠʥʞ ʪʵʤʜʵʛ 

ʙʦʣʩʦʥ ʙʘʡʥʘ.  

ʍʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʳ ʩʦʸʣ ʷʣʘʥʛʫʷʘ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʜ ʜװʨʩʵʣʩʵʥ ʟʵʨ 

ʟʵʚʩʛʠʡʥ ʟװʡʣʠʡʛ ʢʘʨʘʩʫʢ ʭʵʚ ʰʠʥʞʪʵʡ ʛʵʞ ʦʣʦʥʭ ʩʫʜʣʘʘʯʠʜ װʟʜʵʛ ʫʯʠʨ ʟʘʨʠʤ ʥʵʛ 

ʟװʡʣʠʡʛ ʟʘʡʣʰʛװʡ ʪʦʜʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘ ʙʘʡʛʘʘ ʶʤ. 

ʍʠʨʛʠʩװװʨʪʵʡ ʥʵʛ ʮʘʛ װʝʠʡʥ ʜʫʨʩʛʘʣ ʙʦʣ ʄʠʥʫʩʳʥ ʭʦʪʛʦʨʦʦʨ ʪᴇʚʣᴇʨʩᴇʥ 

ʢʘʨʘʩʫʢʠʡʥ ʭʵʤʵʵʭ ʩʦʸʣ ʙʦʣʥʦ. ʅʵʛʵʥ װʝ ʢʘʨʘʩʫʢʠʡʥ ʩʦʸʣ ʙʫʶʫ ʩʦʸʣʳʥ ʥʠʡʪʣʵʛʠʡʥ 

ʭװʨʵʵʥʜ ʆʡʨʭ ɼʦʨʥʦʜ, ʊᴇʚ ɽʚʨʦʧʦʦʩ ʍʘʨ ʤᴇʨᴇʥ, ʉʦʣʦʥʛʦʩ ʭװʨʪʵʣʭ ʛʘʟʘʨ ʥʫʪʘʛʪ 

ʪʘʨʭʩʘʥ ʭװʨʵʣ ʟʵʨ ʟʵʚʩʵʛ, ʛʦʸʣ ʯʠʤʵʛʣʵʣʠʡʛ ʭʵʚ ʰʠʥʞʠʪ ʢʘʨʘʩʫʢ ʵʜʣʵʣ ʛʵʞ ʭʵʪ 

ʭʘʚʪʛʘʡʨʫʫʣʘʥ װʟʵʞ ʙʘʡʩʘʥ ʙʦʣ ʩװװʣʠʡʥ װʝʠʡʥ ʩʫʜʘʣʛʘʘ ʵʥʵʭװ װװʥʵʤʣʵʭװʡ ʩʦʸʣʳʛ 

ʦʣʦʥ ʪʘʣʘʘʨ ʥʷʮʘʘʞ ʙʘʡʥʘ. ᴆʥʛᴇʨʩᴇʥ ʟʫʫʥʳ 80-90 ʦʥʳ ʭʦʦʨʦʥʜ ʝʚʨʘʟʠʡʥ ʪʘʣ ʥʫʪʘʛ 
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ʙʦʣʦʥ ʦʡʪ ʭʵʵʨʠʡʥ ʙװʩʠʡʥ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣ, ʰʘʚʘʨ ʩʘʚ 

ʩʫʫʣʛʘ ʟʵʨʵʛ ʥʴ ʢʘʨʘʩʫʢʠʡʥ ʩʦʸʣʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʙʠʡ ʙʦʣʩʦʥ ʛʵʭ ʯʠʛ ʭʘʥʜʣʘʛʳʛ 

 ,ʪʵʵʣ ʜʘʨʘʘʣʘʥ ʛʘʨʩʘʥ ʙʘʡʥʘ. ʍʘʤʛʠʡʥ ʛʦʣ ʥʴ ñʢʘʨʘʩʫʢʠʡʥòװʡʩʛʵʩʵʥ ʦʣʦʥ ʙװʛװ

ñʩʦʥʛʦʜʦʛ ʢʘʨʘʩʫʢʠʡʥò ʙʦʣʦʥ ñʢʘʨʘʩʫʢ ʭʵʚ ʰʠʥʞʠʪò ʛʵʞ ʪʦʜʦʨʭʦʡʣʜʦʛ ʛʦʣ ʪᴇʣᴇʚ 

ʪװװʚʨʵʵʨ ʦʣʜʩʦʥ ʭװʨʵʣ ʭʫʪʛʘ, ʤʘʪʛʘ ʟʵʨʵʛ ʟʵʚʩʛװװʜ ʢʘʨʘʩʫʢʠʡʥ ʮʦʛʮʦʣʙʦʨ ʜʫʨʩʛʘʣʘʘʩ 

ʦʜʦʦ ʙʦʣʪʦʣ ʦʣʜʦʦʛװʡ ʙʘʡʥʘ (22). 

ʄʦʥʛʦʣ, ɸʨ ɹʘʡʛʘʣʠʘʩ ʦʣʜʩʦʥ ʢʘʨʘʩʫʢʠʡʥ ʛʵʭ ʠʭ ʭʵʤʞʵʵʥʠʡ ʪװװʚʵʨ 

ʭʵʨʵʛʣʵʛʜʵʭװװʥ ʜʵʵʨ ʪװʰʠʛʣʵʥ ʫʛ ʩʦʸʣʳʥ װװʩʣʠʡʛ ʟװװʥ ᴇʤʥᴇ ʟװʛʵʵʩ ʛʘʨʘʣʪʘʡ ʛʵʞ װʟʵʭ 

ʭʘʥʜʣʘʛʘ ʙʘʡʜʘʛ ʙʘ ʋʤʘʨʜ ʍʷʪʘʜ, ᴆʚᴇʨ ʄʦʥʛʦʣʜ ʢʘʨʘʩʫʢ ʤʘʷʛʠʡʥ ʪװװʚʵʨ ʦʣʜʚʦʨ 

ʵʣʙʵʛ ʙʘʡʭ ʪᴇʜʠʡʛװʡ ʙʫʣʰʥʳ ʤʘʣʪʘʣʪ ʩʫʜʘʣʛʘʘʛʘʘʨ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. ʉʫʜʣʘʘʯ 

ʕ.ɸ.ʅʦʚʛʦʨʦʜʦʚʘ ʜʵʵʨʭ ᴇʨʛᴇʥ ʭװʨʵʵʪʵʡ ʛʘʟʘʨ ʥʫʪʛʠʡʛ ʠʣװװ ʪʦʜʦʨʭʦʡ ʙʦʣʛʦʞ 

ʢʘʨʘʩʫʢʠʡʥ ʩʦʸʣ ʄʦʥʛʦʣʳʥ ʫʤʘʨʜʘʜ ʭʘʘ ʥʵʛʪʵʵ װװʩʵʥ ʙʠʡ ʙʦʣʩʦʥ ʙʘ ʯʫʭʘʤ ʪʵʥʜ 

ʢʘʨʘʩʫʢʠʡʥ ʭװʨʣʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʪᴇʚ ʙʘʡʩʘʥ ʛʵʞ װʟʩʵʥ. ʕʥʜʵʵʩ ʢʘʨʘʩʫʢʯʫʫʜ ʭʵʜʵʥ 

ʯʠʛʣʵʣʵʵʨ ʥװװʞ ʥʵʛ ʭʵʩʵʛ ʥʴ ʭʦʡʜ ʟװʛʪ ʄʠʥʫʩʳʥ ʭʦʪʛʦʨ ʭװʨʯ ʭʦʞʫʫ ʘʥʜʨʦʥʦʚʯʫʫʜʪʘʡ 

ʭʦʣʠʣʜʩʦʥ ʙʦʣ ʄʠʥʫʩʳʥ ᴇʤʥᴇʜᴇʜ װʣʜʩʵʥ ʭʵʩʵʛ ʥʴ ʦʢʫʥʝʚʳʥ ʩʦʸʣʳʥ ʟʘʨʠʤ ʥʵʛ 

ʟװʡʣʠʡʛ ʭװʣʵʵʥ ʘʚʯʵʵ. ʕʮʵʩʪ ʥʴ ʥʵʛ ʙװʣʵʛ ʥʴ ʜʦʨʥʦ ʟװʛʪ ñʢʘʨʘʩʫʢʠʡʥ ʭʵʚ ʰʠʥʞʠʪò 

ʭװʨʵʣ ʦʣʦʥ ʪʦʦʛʦʦʨ ʦʣʜʦʞ ʙʫʡ ʭʷʪʘʜʳʥ ʫʤʘʨʜ ʙʦʣʦʥ ʙʘʨʫʫʥ ʤʫʞʫʫʜʳʥ ʯʠʛʪ ʥװװʩʵʥ 

ʪʫʭʘʡ ʪʘʘʤʘʛʣʘʣ ʜʵʚʰװװʣʩʵʥ ʙʘʡʜʘʛ. ʉʫʜʣʘʘʯʠʜ ʢʘʨʘʩʫʢʠʡʥ ʩʦʸʣʳʥ װװʩʣʠʡʥ ʪʫʭʘʡ 

ʦʣʦʥ ʪʦʦʥʳ ʦʥʦʣʦʦʩ ʭʘʤʛʠʡʥ ʠʣװ װװʥʜʵʩʣʵʣʪʵʡ ʥʴ ʛʵʞ ʜװʛʥʵʞʵʵ (17). ʍʠʨʛʠʩװװʨ, 

ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ ʥʴ ɹʘʨʫʫʥ ʄʦʥʛʦʣʜ װװʩʵʥ ʙʠʡ ʙʦʣʞ ʜʘʨʘʘ ʥʴ ɸʣʪʘʡ, ʊʫʚʘ, ᴆʚᴇʨ 

ɹʘʡʛʘʣʴ, ɼʦʨʥʦʜ ʊʫʨʢʝʩʪʘʥ, ɼʦʨʥʦʜ ʄʦʥʛʦʣ ʭװʨʪʵʣ ʪʘʨʭʘʥ ʥᴇʣᴇᴇʣʩᴇʥ ʶʤ. ʋʛ 

ʩʦʸʣʳʥʭʥʳ ʜʘʡʥ ʪʫʣʘʘʥʳ װʡʣ ʘʞʠʣʣʘʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʢʘʨʘʩʫʢʠʡʥ ʭʵʚ ʰʠʥʞʠʡʥ ʛʵʞ 

ʩʫʜʣʘʘʯʠʜ ʥʵʨʣʵʜʵʛ ʟʵʨ ʟʵʚʩʵʛ ʙʠʡ ʙʦʣʩʦʥ (18). ɻʵʭʜʵʵ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ 

ʩʦʸʣʳʛ ʪʵʵʛʯʠʜ ʙʦʣ ʢʘʨʘʩʫʢʯʫʫʜ ʙʠʰ ʛʵʜʵʛ ʥʴ ʦʡʣʛʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʠʡʥʭװװ ᴇʨʛᴇʥ 

ʫʪʛʘʘʨ ʭʵʨʵʛʣʵʭ ʥʴ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣʪʘʡ ʦʛʪ ʥʠʡʮʵʭʛװʡ ʙʘʡʛʘʘ ʶʤ. ᴆʥᴇᴇʜʨʠʡʛ ʭװʨʪʵʣ 

ʵʥʵʭװװ ᴇʨʛᴇʥ ʭװʨʵʵʪʵʡ ʪʦʤ ʩʦʸʣʳʥ ʭװʥ ʘʤʳʥ ʫʛʩʘʘ ʛʘʨʚʘʣʴ ʪᴇʜʠʡʣᴇʥ ʪʦʜʦʨʭʦʡʛװʡ 

ʙʘʡʛʘʘ ʙʘ ʮᴇᴇʥ ʭʵʜʵʥ ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ɹʘʨʫʫʥ ʄʦʥʛʦʣʜ ʝʚʨʦʧ ʙʦʣʦʥ ʤʦʥʛʦʣ-6 

ʝʚʨʦʧ ʟʘʚʩʘʨʳʥ ʪᴇʨʭʪᴇʥ, ʊᴇʚ ʄʦʥʛʦʣʜ ʤʦʥʛʦʣ ʪᴇʨʭʪᴇʥ ʜʘʚʘʤʛʘʡʣʞ ʙʘʡʛʘʘ ʜװʨ ʟʫʨʘʛ 

ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʙʘ (3, 6, 19, 9, 7) װװʥʠʡʛ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʟʦʭʠʦʥ ʷʚʫʫʣʞ ʙʫʡ 

ʩʫʜʘʣʛʘʘ ʥʦʪʣʦʞ ʙʘʡʥʘ.  

ʇʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʭʵʨʵʛʣʵʛʜʵʭװװʥʵʵʩ װʟʚʵʣ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʜ 

ʊᴇʚ ɸʟʠʡʥ ʪʘʣ ʥʫʪʛʘʘʩ ᴆʤʥᴇʜ ʉʠʙʠʨʴʪ ʰʠʥʵ ʦʨʰʠʥ ʩʫʫʛʯʠʜ ʰʠʣʞʠʥ ʠʨʩʵʥ (8) 
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ʙᴇʛᴇᴇʜ ʪʵʜ ʥʘʘʜ ʟʘʭ ʥʴ ʭʘʜʥʳ ʟʫʨʛʠʡʥ ʟʘʨʠʤ ʜװʨ ʜװʨʩʣʵʣʠʡʥ ʩʵʜʚʠʡʛ ʪʫʩ ʙװʩ ʥʫʪʘʛʪ 

ʪʵʵʞ ʦʯʞʵʵ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʤʦʥʛʦʣʳʥ ʟʘʨʠʤ ʦʚʦʛ ʘʡʤʛʫʫʜ ʥװװʭ ʙʦʣʩʦʥ ʰʘʣʪʛʘʘʥ ʥʴ 

ᴇʤʥᴇ ʙʦʣʦʥ ʟװװʥ ᴇʤʥᴇ ʟװʛʵʵʩ ʠʨʩʵʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥʜ ʰʘʭʘʛʜʘʥ ʜʘʡʞʩʘʥʪʘʡ 

ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. ʊʘʣ ʥʫʪʘʛʪʘʡ ʭʦʣʙʦʦʪʦʡ ʭʷʪʘʜʳʥ ʫʤʘʨʜʳʥ ʩʦʸʣʳʥ ʥʵʛ ʙʦʣ 

ʩʷʮʷʜʷʥʳ ʩʦʸʣ ʙʦʣʥʦ. ʋʛ ʩʦʸʣʳʥ ʜʦʦʜ װʝ ʜʘʚʭʘʨʛʘ ʥʴ ʛʘʟʘʨ ʪʘʨʠʘʣʘʥʛʠʡʥ ʩʦʸʣʳʥ 

ʦʥʮʣʦʛ ʰʠʥʞ ʪᴇʨʭʪʵʡ ʙʘʡʩʘʥ ʙʦʣ ʜʵʵʜ װʝ ʜʘʚʭʘʨʛʳʥ ʦʨʰʠʥ ʩʫʫʛʯʠʜ ʤʘʣ ʘʞ ʘʭʫʡ 

ʵʨʭʣʵʭ ʙʦʣʩʦʥ ʙʘ ʤʘʣʪʘʣʪʘʘʩ ʝʚʨʘʟʠʡʥ ʘʤʴʪʥʳ ʟʘʛʚʘʨʪ ʫʨʣʘʛʠʡʥ ʭʵʚ ʤʘʷʛʘʘʨ ʭʠʡʩʵʥ 

ʭװʨʵʣ ʵʜʣʵʣװװʜ ʛʘʨʘʭ ʙʦʣʞʵʵ. ɼʦʦʜ ʉʷʮʟʷʜʷʥʳ ʩʦʸʣʜ ʐʘʨ ʤᴇʨʥʠʡ ʭᴇʥʜʠʡʛᴇᴇʩ 

ʛʘʨʘʣʪʘʡ Y ʭʨʦʤʩʦʤʳʥ ʆ3-ʄ122 ʙʦʣʦʥ ʆ3, ʆ3ʘ ʭʦʸʨ ᴇᴇʨ ʛʘʧʣʦ ʙװʣʛʠʡʥ ʜʵʜ ʭʵʚ 

ʰʠʥʞװװʜ ʟʦʥʭʠʣʞ ʙʘʡʩʘʥ ʙʦʣ ʜʘʨʘʘʛʠʡʥ װʝʵʩ N1ʩ, C3ʝ ʛʵʭ ʫʤʘʨʜʳʥ ʛʘʧʣʦ ʙװʣʵʛ ʘʥʭ 

ʫʜʘʘ װʟʵʛʜʵʞ ʵʭʵʣʩʵʥ ʙʘʡʥʘ. ʊװװʥʯʣʵʥ, ɹʘʨʫʫʥ ʃʷʦ ʛʦʣʳʥ ʭᴇʥʜʠʡʛᴇᴇʩ ʟװװʥ ʭʦʡʰ 

ʦʨʰʠʭ Jinggouzi ʛʵʭ ʜʫʨʩʛʘʣʪ ʛʘʟʘʨ, Dashangian-ʪʘʡ (ʩʷʮʷʜʷʥʴ) ʦʡʨʦʣʮʦʦ ʮʘʛ װʝʜ 

(3000-2500 ɺʈ) ʫʤʘʨʜʳʥ ʤʘʣʯʠʥ ʦʚʦʛ ʘʡʤʛʫʫʜʘʜ ʵʟʣʵʛʜʩʵʥ ʘʞʵʵ. ɾʠʥʛʦʫʟʠʛʠʡʥ ʙװʭ 

ʜʵʵʞ ʉ3ʝ ʙʘʡʛʘʘ ʶʤ (30). װתʥʵʵʩ װʟʚʵʣ ʜʵʵʨʭ ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯ ʤʘʣʯʠʥ ʥװװʜʵʣʯʠʥ 

ʦʚʦʛ, ʘʡʤʛʫʫʜ ᴇʤʥᴇ ʟװʛʪ ʰʠʣʞʠʥ ʩʫʫʨʴʰʠʞ ʋʤʘʨʜ ʍʷʪʘʜʳʥ ʟʘʨʠʤ ʩʦʸʣʳʥ ʘʞ ʘʭʫʡ, 

ʫʛʩʘʘʪʥʳ ʙװʨʵʣʜʵʭװװʥ ᴇᴇʨʯʣᴇʛʜᴇʭ װʥʜʵʩ ʙʦʣʩʦʥ ʙʘʡʥʘ. ɻʘʛʮʭװװ N1c, C3e ʛʘʧʣʦ ʙװʣʵʛ 

ʊᴇʚ ɸʟʠʡʥ ʪʫʭʘʡʥ װʝʠʡʥ ʘʨʭʝʦʣʦʛʠʡʥ ʷʤʘʨ ʩʦʸʣʪʦʡ ʭʦʣʙʦʛʜʦʭ ʥʴ ʪᴇʜʠʡʣᴇʥ 

ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʀ.ʀ.ʂʠʨʠʣʣʦʚ ʥʘʨ ᴆʚᴇʨ ɹʘʡʛʘʣʳʥ ʜʚʦʨʮʦʚʳʥ ʩʦʸʣ ʙʦʣʦʥ 

ʩʷʮʷʜʷʥʳ ʩʦʸʣʳʥ ʭʦʦʨʦʥʜ ʜʘʣʘʚʯʘʘ ʜʵʣʛʵʩʵʥ ʤʘʭʯʠʥ ʰʫʚʫʫʥʳ ʜװʨʩ ʛʵʭ ʤʵʪ ʟʘʨʠʤ ʥʵʛ 

ʠʞʠʣ ʪᴇʩʪʵʡ ʪʘʣ ʙʘʡʜʘʛ ʪʫʭʘʡ ʜʫʨʜʞʵʵ (12). ʉ3 ʛʘʨʧʣʦʛʨʫʧʧ ʄʦʥʛʦʣ, ʆʡʨʘʜ, ʍʘʣʠʤʘʛ 

ʙʦʣʦʥ ʍʘʩʘʛʫʫʜʳʥ ʜʫʥʜ 50-ʠʘʩ ʜʵʵʰ ʭʫʚʠʡʥ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ ʙʦʣ N1ʩ ʗʢʫʪ, 

ɹʫʨʠʘʜʘʜ ʙʘʛʘʛװʡ ʪʘʨʭʩʘʥ ʟʦʥʭʠʣʦʛʯ ʛʝʥ ʘʞʵʵ. ʍʘʨʠʥ ʉ3-ʳʥ ʦʭʠʥ ʩʘʣʙʘʨ ʉ3ʝ ʭʦʚʦʨ 

ʛʝʥ ʙʦʣʦʭʳʛ ʩʫʜʣʘʘʯʠʜ ʦʥʮʣʦʥ ʪʵʤʜʵʛʣʵʩʵʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ, ᴆʚᴇʨ ʄʦʥʛʦʣ, 

ʋʡʛʫʨ, ʍʘʥ ʙʦʣʦʥ ʕʚʵʥʢʠʡʥ ʜʫʥʜ ʤʘʰ ʙʘʛʘ ʭʫʚʴʪʘʡ ʙʘʡʭ ʘʞʵʵ. ʕʥʵ ʵʨʪʥʠʡ ʛʝʥʠʡʛ 

ʪʵʵʛʯ ʛʦʣ ʫʛʩʘʘʪʥʳ ʙװʣʵʛ ʙʦʣ ʄʘʥʞ ʏʠʥ ʫʣʩʳʥ װʝʜ ɿװװʥ ʍʦʡʜ ʍʷʪʘʜʳʥ ʥʫʪʛʘʘʩ 

ʐʠʥʴʞʘʥʜ ʰʠʣʞװװʣʵʥ ʩʫʫʣʛʘʩʘʥ ʰʠʚʵʡ ʥʘʨ ʶʤ ʙʘʡʥʘ. װתʥʵʵʩ ʛʘʜʥʘ ʩװװʣʠʡʥ ʘʨʘʚ 

ʛʘʨʫʡ ʞʠʣʜ ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʜʘʛ ʟʘʥ װʡʣ ʙװʭʠʡ ʜʫʨʩʛʘʣʫʫʜʳʛ ʰʠʥʵʵʨ 

ʤʘʣʪʘʥ ʩʫʜʘʣʞ ʙʘʡʥʘ. ʍװʨʣʠʡʥ ʜʫʥʜ װʝʵʩ ʵʭʣʵʵʜ ʄʦʥʛʦʣʳʥ ʛʦʚʴ, ʪʘʣ ʭʵʵʨʠʡʥ ʙװʩʵʜ 

ʊʵʚʰ ʫʫʣ, ɹʘʛʘ ʛʘʟʨʳʥ ʯʫʣʫʫ, ʋʭʘʘ ʭʫʜʘʛ, ʏʘʥʜʤʘʥʴ ʍʘʨ ʫʫʣ, ɼʵʣʛʵʨʭʘʘʥ ʫʫʣ ʟʵʨʵʛ 

ʛʘʟʘʨʪ װʭʵʛʩʵʜʠʡʛ ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ ʵʪʛʵʵʜ ʙʘʡʜʣʘʘʨ ʦʨʰʫʫʣʜʘʛ ʙװʣʛװװʜ ʛʵʥʵʪ 

ʛʘʨʯ ʠʨʩʵʥ ʙᴇʛᴇᴇʜ ʪʵʜʛʵʵʨʠʡʥ ʥʵʛ ʭʵʩʵʛ ʥʴ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝ ʭװʨʪʵʣ ʦʨʰʠʥ ʙʘʡʞʵʵ 

(5, 13). ʕʜʛʵʵʨ ʙʫʣʰʫʫʜ ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣʠʡʥ ʥʵʛ ʭʵʩʵʛ ʙʦʣʦʭ ʙʫʣʰʥʳ ʛʘʜʘʘʜ ʙװʪʵʮ, 
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ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʭʫʚʴʜ ʙʠʝ ʙʠʝʵʩʵʵ ʷʣʛʘʨʥʘ. ʍʷʪʘʜʳʥ ʀʥʴ ʙʘ ɹʘʨʫʫʥ ɾʦʫ ʫʣʩʳʥ 

ʪװʨװ װװʝʠʡʥ ʜʫʨʩʛʘʣʫʫʜ ʜʦʪʦʨ ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʩʘʥ ʦʣʦʥ ʙʫʣʰ ʤʘʣʪʘʥ 

ʩʫʜʘʣʩʘʥ ʪʫʭʘʡ ʤʵʜʵʵ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʭʷʪʘʜʳʥ ʩʫʜʣʘʘʯʠʜ ʪʵʜʛʵʵʨʠʡʛ ʭʘʨʴ ʘʨʜ ʪװʤʥʠʡ 

ʙʫʣʰ ʛʵʭ ʜװʛʥʵʣʪʵʜ ʭװʨʩʵʥ ʙʘʡʥʘ. ʆʜʦʦʛʦʦʨ ʵʜʛʵʵʨ ʙʫʣʰʫʫʜʳʥ ʛʘʨʘʣ װװʩʵʣ 

ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʛʘʘ ʙʘ ʭʘʨʴʮʫʫʣʘʭ ʭʵʨʵʛʣʵʛʜʵʭװװʥ ʙʘʡʭʛװʡ ʙʘʡʛʘʘ ʙʦʣʦʚʯ 

ɸ.ɸ.ʂʦʚʘʣʝʚ ʷʤʘʨ ʥʵʛ װʥʜʵʩʣʵʣʛװʡʛʵʵʨ ʭʷʪʘʜʳʥ ʥʝʦʣʠʪʪʦʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʥʦ 

ʛʵʞ װʟʩʵʥ. ɹװʪʵʮ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʭʵʣʙʵʨʠʡʥ ʭʫʚʴʜ ʜʵʵʨʭʪʵʡ ʪᴇʩʪʵʡ ʙʫʣʰ ᴆʚᴇʨ 

ʄʦʥʛʦʣʳʥ ʋʣʘʘʥ ʍʘʜ ʙʘ ʄʦʥʠ ʫʫʣ ʟʵʨʵʛ ʛʘʟʘʨʪ ʙʘʡʜʘʛ ʘʞʵʵ. 

ʍʘʨʠʥ ʋʭʘʘ ʭʫʜʘʛʪ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ ʪװʨװװʣʛʵʵ ʥʴ ʭʘʨʫʫʣʩʘʥ ʦʨʰʫʫʣʛʘʘʩ ʉ5 

ʤʠʪʦʭʦʥʜʨ ʛʘʧʣʦ ʙװʣʵʛʪʵʡ ʙʦʜʛʘʣʴ ʛʘʨʩʘʥ ʙʘʡʥʘ [ʄʦʥʛʦʣʳʥ ʩʦʸʣ II, 2011:277-287]. 

ʉ5 ʛʘʧʣʦ ʙװʣʵʛ ʛʦʣ ʪᴇʣᴇʚ ʕʥʵʪʭʵʛʠʡʥ ʙʘʨʫʫʥ, ʭʦʡʜ ʙʘ ʟװװʥ ʭʦʡʜ ʭʵʩʵʛ ʇʘʢʠʩʪʘʥʳ 

ᴇʤʥᴇʜ, ʉʘʫʜʳʥ ɸʨʘʙʳʥ ʜʦʨʥʦʜ ʭʵʩʵʛ ʙʦʣʦʥ ʅʝʧʘʣʜ ʪʫʥ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ ʘʞʵʵ. 

ʕʛʠʡʥ ʛʦʣʳʥ ʭװʥʥװʛʠʡʥ 47-ʨ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ 7 ʤᴇʥ ʉ5 ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯ ʙʘʡʩʘʥ 

ʙᴇʛᴇᴇʜ ʭʘʨʠʥ ʄʦʥʛʦʣʳʥ ʕʟʵʥʪ ɻװʨʥʠʡ ʭʵʤʞʵʵʥʜ ʉ(5) ʛʘʧʣʦ ʭʵʚ ʰʠʥʞ ʪװʛʵʵʤʵʣ 

ʙʘʡʛʘʘ ʪʫʭʘʡ ʈʦʞʵʨʩ ʪʵʤʜʵʛʣʵʩʵʥ ʙʘʡʥʘ. װתʥʵʵʩ װʟʚʵʣ ʜʵʵʨʭ ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯʠʜ 

ʭʠʨʛʠʩװװʨ ʙʦʣʦʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥʭʦʥʜ ʵʟʣʵʛʜʩʵʥ ʵʩʚʵʣ ʜʘʛʘʘʨ ʦʨʞ ᴇʩᴇʞ 

 ʡʣ ʷʚʜʘʣʜװ ʛʵʵʨ ʜʘʤʞʠʥ ʭʦʞʤʳʥ ʤʦʥʛʦʣʯʫʫʜʳʥ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥװʥʥװʨʞʠʥ ʭװ

ʙʘʛʘʛװʡ װװʨʵʛʪʵʡ ʦʨʦʣʮʩʦʥ ʙʘʡʥʘ. ʋʭʘʘ ʭʫʜʘʛʠʡʥ ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʜʘʛ 

ʩʦʸʣʳʥʭʦʥʳ ʉ5 ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯʠʜ װʨ ʫʜʤʘʘ װʣʜʵʵʭ ʭʵʤʞʵʵʥʠʡ ʭװʥ ʘʤʪʘʡ ʙʘʡʞʵʵ. 

ʄʘʥʘʡ ʩʫʜʘʣʛʘʘʥʜ ʦʨʩʦʥ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ʊװʡʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ, ɹʫʣʛʘʥ ʫʫʣʳʥ 

ʙʘʨʫʫʥ ʪʘʣʜ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ ʰʦʨʛʦʦʣʞʠʥ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʭװʨʣʠʡʥ װʝ, ʜʫʥʜʘʜ 

ʵʨʪʥʠʡ ʤʦʥʛʦʣ ʙʦʣʦʥ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʘʘʩ ʭʦʣ ʪʫʩʜʘʘ ʢʣʘʩʪʝʨ ʙʦʣʞ ʙʘʡʛʘʘ ʥʴ  

ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʜʘʛ ʩʦʸʣʳʥʭʦʥ ʦʡʨʦʣʮʦʦ ʮʘʛ װʝʠʡʥ ʙʫʩʘʜ ʩʦʸʣʳʥ ʭװʥ 

ʘʤʘʘʩ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʭʫʚʴʜ ᴇᴇʨ ʙʘʡʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. ʊװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ 

ʦʨʰʫʫʣʜʘʛ ʩʦʸʣʳʥʭʦʥ ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʥ ʪʵʣʵʣʪ, ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʪװʨʵʤʛʠʡʣʵʣʠʡʥ 

ʫʣʤʘʘʩ ʟʘʨʠʤ ʭʵʩʵʛ ʥʴ ʫʨʛʘʰ ʥװװʞ ʭʷʪʘʜʳʥ ʀʥʴ, ɾʦʫ ʫʣʩʘʜ ʜʘʛʘʘʨ ʦʨʞ ʦʨʰʫʫʣʘʛʳʥ 

ʟʘʥ װʡʣʠʡʥ ʵʪʛʵʵʜ ʭʵʣʙʵʨʵʵ ʪʵʵʞ ʦʯʩʦʥ ʙʦʣ װʣʜʩʵʥ ʭʵʩʵʛ ʥʴ ʭʠʨʛʠʩװװʨʠʡʥ 

ʩʦʸʣʳʥʭʦʥʜ ʙװʨʵʥ ʵʟʣʵʛʜʩʵʥ ʙʦʣʦʣʪʦʡ. ʉװװʣʠʡʥ װʝʜ ñʜᴇʨʚᴇʥ ʭᴇʰᴇᴇʪò ʛʵʞ ʥʵʨʣʵʞ 

ʙʫʡ ʭʠʨʛʠʩװװʨ ʤʘʷʛʳʥ ʟʘʨʠʤ ʙʫʣʰʥʘʘʩ ʪװʨװװʣʵʛ ʥʴ ʭʘʨʫʫʣʩʘʥ ʦʨʰʫʫʣʘʛʘ ʛʘʨʯ ʙʘʡʛʘʘ 

ʥʴ (9) ʜʵʵʨʭ ʪʘʘʤʘʛʳʛ ʜʵʚʰװװʣʵʭ װʥʜʵʩ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʜʘʨʘʘ ʥʴ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ 

ʩʦʸʣʳʥ ʭװʥ ʘʤʳʥ ʜʦʪʦʨ ʙװʨʵʥ ʫʫʩʘʥ ʰʠʥʛʵʞʵʵ ʛʵʞ װʟʵʣʪʵʡ. ɻʘʟʨʳʥ ʟʫʨʘʛ ʜʵʵʨ ʭʠʡʩʵʥ 

ʭʠʨʛʠʩװװʨ, ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʘʥ ʦʨʰʫʫʣʜʘʛ ʙʫʣʰʥʳ ʪʘʨʭʘʣʪʳʥ ʟʫʨʛʘʘʩ ʭʘʨʘʭʘʜ 
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ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʳʥʭʦʥ ʟװװʥ ʙʘ ʟװʥ ᴇʤʥᴇ ʟװʛʨװװ ʭʫʰʫʫʨʘʥ ʪװʨʵʥ ʦʨʩʦʥ ʙʘʡʥʘ. ʅʊᴆ 

II ʤʷʥʛʘʥ ʙʘ I ʤʷʥʛʘʥʳ ʟʘʘʛʪ ʛʘʨʯ ʠʨʩʵʥ ʩʦʸʣʳʥ ʥʵʛ ʙʦʣ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣ ʙᴇʛᴇᴇʜ 

ʛʦʚʠʦʩ ᴆʚᴇʨ ɹʘʡʛʘʣʴ, ɿʘʚʭʘʥ, ɻʦʚʴ-ɸʣʪʘʡʥ ʟװװʥ ʭʵʩʛʵʵʩ ɼʦʨʥʦʜ ʘʡʤʛʠʡʥ ʟװװʥ ʟʘʭ 

ʭװʨʪʵʣ ʪʘʨʭʩʘʥ ʙʘʡʭ ʙʦʣʦʚʯ ʟʘʨʠʤ ʩʫʜʘʣʛʘʘʥʳ ʙװʪʵʵʣʜ ʭʷʪʘʜʳʥ ʭʦʡʜ ʙʦʣʦʥ ʟװװʥ ʭʦʡʜ 

ʭʷʟʛʘʘʨ ʪᴇʜʠʡʛװʡ ʊᴇʚʜ ʭװʨʪʵʣ ʙʘʡʜʘʛ ʛʵʭ ʪʘʰʘʘ ʦʡʣʛʦʣʪ ʷʚʩʘʘʨ ʙʘʡʥʘ. ʍʘʤʛʠʡʥ ʠʭ 

ʥʷʛʪʨʘʣ ʊᴇʚ, ʍʵʥʪʠʡ, ɼʦʨʥʦʜ ʘʡʤʛʠʡʥ ʭʦʡʜ ʭʵʩʵʛ ɼʘʣʘʡ ʥʫʫʨʳʥ ʘʨʘʘʨ ʙʘʡʛʘʘ ʙʦʣ 

ʟװװʥ ʫʨʜ ʙʦʣʦʥ ʙʘʨʫʫʥ ʟװʛʠʡʥ ʥʫʪʛʘʘʨ ʵʨʩ ʮᴇᴇʨʯ ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʘʘʩ ʮʘʘʰ 

ʪʦʭʠʦʣʜʦʭʛװʡ ʘʞʵʵ. ʊᴇʚ ʄʦʥʛʦʣʜ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʙʫʣʰʫʫʜ ʭʠʨʛʠʩװװʨʪʵʡ 

ʥʵʛ ʪʘʣʙʘʡʜ ʭʦʣʠʣʜʦʥ ʦʨʰʠʭ ʥʴ ʮᴇᴇʥʛװʡ ʙʘʡʭ ʙʘ ʦʣʦʥ ʪʦʭʠʦʣʜʦʣʜ ʭʠʨʛʠʩװװʨʠʡʥ 

ʯʫʣʫʫ, ʪʵʨ ʯ ʙʘʡʪʫʛʘʡ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ʛʘʜʘʘʜ ʙʘʡʛʫʫʣʘʤʞʠʜ 

ʘʰʠʛʣʘʩʘʥ ʮᴇᴇʥʛװʡ ʪʦʭʠʦʣʜʦʣ ʙʘʡʛʘʘ ʶʤ (16). ʀʡʤʵʵʩ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ 

ʜʫʨʩʛʘʣʫʫʜ ʟʘʭ ʭʷʟʛʘʘʨʛװʡ ᴇʨʛᴇʥ ʫʫʜʘʤ ʥʫʪʘʛʪ ʪʘʨʭʘʘʛװʡ 

ʙʘʡʥʘ. 

 ,ʪʮʵʜ ʦʣʥʦʦʨ ʥʴ ʘʰʠʛʣʘʩʘʥװʥʵʵʩ ʛʘʜʥʘ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʙʫʣʰʥʳ ʜʦʪʦʦʜ ʙװת

ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʥװʭ ʫʭʘʥ ʭװʥ ʤʵʪ ʦʨʰʫʫʣʩʘʥ ʟʵʨʵʛ ʭʵʜ ʭʵʜʵʥ ʪʦʭʠʦʣʜʦʣ ʠʣʵʨʩʥʠʡʛ 

ʩʫʜʣʘʘʯʠʜ ʤᴇʥ ʣ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʛʵʞ װʟʩʵʥ ʥʴ ʟʘʨʠʤ ʪʘʣʘʘʨ ʵʨʛʵʣʟʵʵ ʪᴇʨװװʣʥʵ. ʋʯʠʨ 

ʥʴ ʩʫʜʣʘʘʯʜʳʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʛʵʞ ʪʦʜʦʨʭʦʡʣʩʦʥ ʪʵʜʛʵʵʨ ʜʫʨʩʛʘʣʫʫʜ ʞʠʥʭʵʥʵ ʭʵʚ 

ʰʠʥʞʠʪ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʙװʪʵʮ, ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʟʘʨʠʤ ʥʵʛ 

ʷʣʛʘʘ, ʜᴇʨʚᴇʣʞʠʥ ʭʘʰʣʘʛʘ ʙʘʡʜʘʛʛװʡ, ʭʘʨʴʮʘʥʛʫʡ ʪʦʤ ʭʵʤʞʵʵ, ʪʵʛʰ ʭʘʚʪʛʘʡ ʙʠʪװװ 

ʯʫʣʫʫʥ ʜʘʨʘʘʩ, ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʙʫʣʰʠʥʜ ʘʰʠʛʣʘʩʘʥ ʙʘʡʜʘʣ, ʜʦʪʦʦʜ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʣʪʳʥ ʦʥʮʣʦʛ ʙʦʣʦʥ ʦʣʦʥ ʪʦʦʥʳ ʤʘʣ ʘʤʴʪʥʳ ʪʦʣʛʦʡ ʜʘʛʫʫʣʘʥ ʪʘʚʠʭ ʛʵʭ 

ʤʵʪʠʡʥ ʷʣʛʘʘʛ ʜʫʨʜʘʞ ʙʦʣʥʦ. ʍʵʨʚʵʵ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʭװʥʯʣʵʥ ʦʨʰʫʫʣʩʘʥ ʤᴇʥ ʦʣʦʥ 

ʪʦʦʥʳ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʙʫʣʰ ʙʘʡʛʫʫʣʘʭʘʜ ʘʰʠʛʣʘʩʘʥ ʟʵʨʛʠʡʛ ʦʥʮʣʦʥ ʘʚʯ װʟʚʵʣ ʪʵʜʛʵʵʨ 

ʜᴇʨʚᴇʣʞʠʥ ʭʵʣʙʵʨʪ ʙʫʣʰ ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣʪʦʡ ʷʤʘʨ ʥʵʛ ʩʵʞʤʵʵʨ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ 

ʙʦʣʦʭ ʶʤ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣʳʥ ʭᴇʛʞʣʠʡʥ ʩװװʣʠʡʥ 

ʰʘʪʘʥʜ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥʭʥʳ ʭʦʦʨʦʥʜ ʷʤʘʨ ʥʵʛ ʦʥʮʛʦʡ ʭʦʣʙʦʦ ʪʦʛʪʩʦʥ ʙʘʡʞ 

ʙʦʣʦʭ ʟʘʨʠʤ ʥʵʛ ʰʠʥʞ ʪʵʤʜʵʛ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʶʤ. ʕʥʜ ʞʠʰʵʵ ʙʦʣʛʦʥ ɹʘʷʥʭʦʥʛʦʨ 

ʘʡʤʛʠʡʥ ʕʨʜʵʥʵʮʦʛʪ ʩʫʤʳʥ ʍʫʞʠʨʳʥ ʛʦʣʳʥ ɹʦʨ ʰʦʨʦʦʥʳ ʘʤʘʥʜ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ 

ʭʠʨʛʠʩװװʨʠʡʥ ʮʦʛʮʦʣʙʦʨʪ ʙʘʛʪʘʭ ʜᴇʨʚᴇʣʞʠʥ ʭʵʣʙʵʨʪ ʙʫʣʰ ʙʦʣʦʥ ɸʨʭʘʥʛʘʡʥ ᴆʥʜᴇʨ-

ʋʣʘʘʥ ʩʫʤʳʥ ɾʘʨʛʘʣʘʥʪʳʥ ʘʤʥʳ ʭʵʜʵʥ ʙʫʣʰʠʡʛ ʜʫʨʜʘʞ ʙʦʣʦʭ ʶʤ. 1-ʨ ʜᴇʨʚᴇʣʞʠʥ 

ʭʵʣʙʵʨʪ ʙʫʣʰʥʳ ʭʦʡʜ, ʫʨʜ ʭʘʰʣʘʛʘ 4.7 ʤʝʪʨ, ʙʘʨʫʫʥ ʪʘʣʳʥ ʭʘʰʣʘʛʘ 4.2 ʤʝʪʨ, ʟװװʥ 

ʪʘʣʳʥ ʭʘʰʣʘʛʘ 4.6 ʤʝʪʨ ʭʵʤʞʵʵʪʵʡ ʯʫʣʫʫʥ ʭʘʰʣʘʛʘ ʛʘʨʩʘʥ ʙᴇʛᴇᴇʜ ʭʘʰʣʘʛʳʛ ʰʫʫʜ 8 
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ʵʨʪʥʠʡ ᴇʥʛᴇʥ ʭᴇʨʩᴇʥ ʜʵʵʨ ʪʘʚʴʩʘʥ ʙʘʡʥʘ. ʍʘʰʣʘʛʳʥ ʜʦʪʦʨ ʪʘʣʳʛ 20 ʩʤ ʦʨʯʠʤ ʛװʥ 

ʤʘʣʪʘʞ ʮʵʚʵʨʣʵʭʵʜ ʪʦʣʛʦʡ ʪʘʣʳʛ ʥʴ ʟװװʥ ʟװʛ ʯʠʛʣװװʣʵʥ ʪʘʚʴʩʘʥ ʙʫʛʘʥ ʭᴇʰᴇᴇ ʙʘʡʩʘʥ 

ʙʘ 40 ʩʤ ʭװʨʪʵʣ ʤʘʣʪʘʭʘʜ ʰʦʦʥ ʙʦʣʦʥ ʩʘʨʘʘʯʤʘʣ ʭʵʵʪʵʡ ʚʘʘʨ ʩʘʚʥʳ ʭʘʛʘʨʭʘʡ, ʘʜʫʫʥʳ 

ʰװʜ ʛʘʨʯ ʵʥʵ ʪװʚʰʠʥʜ ᴇʨʛᴇʨᴇʛʠʡʥ ʜʘʛʫʫ 230ʭ70 ʩʤ ʭʵʤʞʵʵʪʵʡ ʟʫʫʚʘʥ ʜʫʛʫʡ ʥװʭʥʠʡ 

ʪʦʣʙʦ ʠʣʵʨʯ ʜʘʛʫʫʣʘʥ ʤʘʣʪʘʭʘʜ ʦʨʰʫʫʣʘʛʘ ʙʘʡʩʘʥ ʫʣ ʤᴇʨ ʠʣʨʵʵʛװʡ ʙʘʡʥʘ. 2-ʨ 

ʜᴇʨʚᴇʣʞʠʥ ʭʵʣʙʵʨʪ ʙʫʣʰ ʫʨʪʨʘʛʠʡʥ ʜʘʛʫʫ 6.4 ʤʝʪʨ, ᴇʨʛᴇʨᴇʛʠʡʥ ʜʘʛʫʫ 7.4 ʤʝʪʨ 

ʭʵʤʞʵʵʪʵʡ ʪʘʣʙʘʡʛ ʮʵʚʵʨʣʵʞ װʟʵʭʵʜ ʵʨʪʥʠʡ ᴇʥʛᴇʥ ʭᴇʨʩᴇʥ ʜʵʵʨ ʜᴇʨʚᴇʣʞʠʥ ʭʵʣʙʵʨʪʵʡ 

ʭʘʰʣʘʛʘ ᴇʨʞ ʪʘʚʠʘʜ ʜʦʪʦʨʭ ʟʘʡʜ 1-2 װʝ ʯʫʣʫʫʛʘʘʨ ʜװװʨʛʵʩʵʥ ʙʘʡʣʘʘ. 30 ʩʤ ʛװʥʜ 

ᴇʨʛᴇʨᴇʛʠʡʥ ʜʘʛʫʫ 5,5 ʭ 3.4 ʤʝʪʨ ʭʵʤʞʵʵʪʵʡ ʜᴇʨʚᴇʣʞʠʥ ʪʦʣʙʦ ʠʣʵʨʯ ʜʘʛʫʫʣʘʥ 

ʤʘʣʪʘʭʘʜ 80-100 ʩʤ ʛװʥʜ ᴇʨʛᴇʨᴇʛʠʡʥ ʜʘʛʫʫ 2.8 ʭ 1.5 ʤʝʪʨ ʥװʭʥʠʡ ʪʦʣʙʦ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. 

ʅװʭʠʡʛ 3 ʤʝʪʨ ʦʨʯʠʤ ʫʨʪ ʥʘʨʠʡʥ ʰʫʨʛʘʘʛʘʘʨ ʭᴇʥʜʣᴇʥ ʭʫʯʠʞ ʪʘʚʴʩʘʥ ʙʘʡʭ ʙʘ ʟװװʥ 

ʪʘʣʜ ʥʴ 7 ʘʜʫʫ, 2 װʭʵʨ, 4 ʷʤʘʘ, 24 ʭʦʥʠʥʳ ʪʦʣʛʦʡʛ ʭʦʰʫʫʛ ʥʴ ʟװװʥ ʟװʛ ʭʘʨʫʫʣʘʥ 

ʟʵʨʵʛʮװװʣʵʥ ᴇʨʞ ʪʘʚʴʩʘʥ ʙʘʡʣʘʘ. ɹʫʣʰʥʳ ʥװʭʠʡʛ ʜʘʛʫʫʣʘʥ ʤʘʣʪʘʭʘʜ 220 ʩʤ ʛװʥʜ 

ʪʦʥʦʛʜʩʦʥ ʙʦʣʦʚʯ ʤᴇʯʥʠʡ ʷʩʫʫʜ ʘʥʭ ʪʘʚʴʩʘʥ ʘʥʘʪʦʤʳʥ ʙʘʡʨʣʘʣʘʘʨʘʘ ʪʦʣʛʦʡʛ ʥʴ ʟװװʥ 

ʟװʛ ʭʘʥʜʫʫʣʘʥ ʪʘʚʴʩʘʥ ʦʨʰʫʫʣʛʘ ʛʘʨʩʘʥ ʙʘʡʥʘ. ᴆʤʥᴇ ᴇʛװװʣʩʥʵʵʩ װʟʚʵʣ ʭʠʨʛʠʩװװʨʠʡʥ 

ʮʦʛʮʦʣʙʦʨ ʜʘʭʴ ʜᴇʨʚᴇʣʞʠʥ ʙʘʡʛʫʫʣʘʤʞʫʫʜ ʞʠʥʭʵʥʵ ʭʵʚ ʰʠʥʞʠʪ ʜᴇʨʚᴇʣʞʠʥ 

ʙʫʣʰʥʘʘʩ ʛʘʜʘʘʜ, ʜʦʪʦʦʜ ʙװʪʵʮ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ ʙʦʣʦʥ ʦʣʦʥ ʤʘʣ ʘʤʴʪʥʳ ʪʦʣʛʦʡ 

ʜʘʛʫʫʣʘʭ ʛʵʭ ʤʵʪ ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣʠʡʥ ʟʘʨʠʤ ʵʣʝʤʝʥʪʵʵʨʵʵ ʷʣʛʘʘʪʘʡ ʙʘʡʥʘ. 1-ʨ 

ʜᴇʨʚᴇʣʞʠʥ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭʫʚʴʜ ʙʦʣ ʦʛʪ ʦʨʰʫʫʣʛʘ ʙʘʡʩʘʥ ʫʣ ʤᴇʨ ʠʣʨʵʵʛװʡʛʵʵʩ 

 ʟʵʭʵʜ ʙʫʛʘʥ ʭᴇʰᴇᴇʪʵʡ ʭʦʣʙʦʦʪʦʡ ʪʘʭʠʣʛʳʥ ʙʘʡʛʫʫʣʘʤʞ ʵʩʚʵʣ ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡװ

ñʦʨʰʫʫʣʛʘò ʙʘʡʞ ʙʦʣʦʭ ʶʤ. 

ʊ.ʉʘʥʞʤʷʪʘʚ װװʥʪʵʡ ʪᴇʩʪʵʡ ʭʠʨʛʠʩװװʨʠʡʥ ʮʦʛʮʦʣʙʦʨʪ ʦʨʞ ʙʘʡʩʘʥ ʜᴇʨʚᴇʣʞʠʥ 

ʙʘʡʛʫʫʣʘʤʞʠʡʛ ɸʨʭʘʥʛʘʡ ʘʡʤʛʠʡʥ ᴆʥʜᴇʨ-ʋʣʘʘʥ ʩʫʤʳʥ ʥʫʪʘʛ ʍʘʥʫʡ ʛʦʣʳʥ 

ɾʘʨʛʘʣʘʥʪ ʫʫʣʘʥʜ ʮᴇᴇʥʛװʡ ʜʫʨʩʛʘʣʳʛ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ ʙʘʡʥʘ. ʊװװʥʠʡ ᴇʛװװʣʩʥʵʵʨ 

ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʭʘʞʫʫʜ ʦʨʰʠʭ 8ʭ4,5 ʤʝʪʨ ʭʵʤʞʵʵʪʵʡ 2-ʨ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʘʘʩ 10 

ʭʦʥʠʥʳ ʪʦʣʛʦʡ, ʭʦʥʠʥʳ 2 ʜʘʣ, ʭװʨʵʣ ʙʘ ʷʩʘʥ ʟʵʚ, ʮʘʛʠʨʘʛ ʭʵʣʙʵʨʠʡʥ ʭװʨʵʣ ʵʵʤʵʛ, 

ʪʦʚʨʫʫ ʟʵʨʛʠʡʛ ʙʫʣʰʠʥʜ ʪʘʚʴʩʘʥ ʪʫʭʘʡ ʪʦʚʯʭʦʥ ʜʫʨʜʩʘʥ ʙʘʡʥʘ. ʄᴇʥ ʜʵʵʨʭ ʫʫʣʘʥʜ ʥʵʛ 

ʙʫʛʘʥ ʭᴇʰᴇᴇʛᴇᴇʨ ʭʘʰʣʘʛʘ ʭʠʡʩʵʥ 4-ʨ ʙʫʣʰʥʳ ᴇʥʛᴇʥ ʭᴇʨʩʠʡʛ ʮʵʚʵʨʣʵʞ װʟʵʭʵʜ ʥʘʨ 

ʩʘʨʥʳ ʜװʨʩ ʩʠʡʣʩʵʥ ʯʫʣʫʫʛʘʘʨ ʙʫʣʰʥʳ ʥװʭʠʡʛ ʪʘʛʣʘʩʘʥ ʙʘʡʩʘʥ ʙʘ ʥװʭʵʥʜ ʫʣʘʘʥ ʟʦʩ 

ʮʘʮʘʞ 1 ʘʜʫʫ, 1 װʭʵʨ, 32 ʭʦʥʠʥʳ ʪʦʣʛʦʡ ʜʘʛʫʫʣʘʥ ʪʘʚʴʩʘʥ ʙʘʡʥʘ. ʊװװʥʯʣʵʥ, ʜʘʭʠʘʜ 2 

ʛʵʞ ʜʫʛʘʘʨʣʘʩʘʥ ʜᴇʨʚᴇʣʞʠʥ ʤʘʷʛʠʡʥ ʙʘʡʛʫʫʣʘʤʞʠʡʛ ʤʘʣʪʘʭʘʜ 5 ʙʫʛʘʥ ʭᴇʰᴇᴇʛᴇᴇʨ 

ʭʘʥʘ (ʜʦʪʦʦʜ ʭʘʰʣʘʛʘ, ɿ.ɹ) ʭʠʡʩʵʥ ʪʦʤ ʙʫʣʰ ʙʦʣʦʭ ʥʴ ʤʵʜʵʛʜʩʵʥ ʙʘ ʟװװʥ ʭʘʥʘʥʳ ʜʘʛʫʫ 
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ʛʫʨʚʘʥ ʜʘʚʭʘʨ ᴇʨʩᴇʥ ʤʘʣʳʥ ʪʦʣʛʦʡ ʛʘʨʩʘʥʳ ʜʦʪʦʨ ʪʦʤ ʵʚʵʨʪʵʡ װʭʵʨ, 2 ʪʵʤʵʵ, ʩʫʨʘʥ 

ʘʤʛʘʡʪʘʡ, ʭװʨʵʣ ʟʫʫʟʘʡʪʘʡ 4 ʘʜʫʫʥʳ ʪʦʣʛʦʡ ʛʘʨʩʘʥ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʤʘʣʳʥ ʪʦʣʛʦʡʛ 94 

ʭװʨʪʵʣ ʜʫʛʘʘʨʣʘʩʘʥ ʙʘʡʭ ʙʘ ʪʘʚʘʥ ʪᴇʨʣʠʡʥ ʤʘʣʳʥ ʪʦʣʛʦʡʛ ʘʤʘʥ ʭװʟװװʥʠʡ ʭʘʤʪ 

ʭʫʰʫʫʛ ʥʴ ʟװװʥ ʟװʛ ʭʘʨʫʫʣʘʥ ʪʘʚʴʩʘʥ ʙʘʡʞʵʵ. װתʥʵʵʩ ʛʘʜʥʘ ʭʘʣʙʘʛʘ ʤʵʪ ʭװʨʵʣ ʵʜʣʵʣ, 

ʮᴇʛʮᴇʥ ʩʫʫʨʴʪʘʡ ʭװʨʵʣ ʪʦʛʦʦʥʳ ʸʨʦʦʣʳʥ ʭʵʩʵʛ ʛʘʨʩʘʥ ʙʘʡʥʘ [ʉʘʥʞʤʷʪʘʚ, 1993:29-34., 

ʄɸ VIII:47-48]. ʕʥʵ ʤʵʪ ʭʵʜ ʭʵʜʵʥ ʩʦʥʠʨʭʦʣʪʦʡ ʜʫʨʩʛʘʣʳʛ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ ʙʘʡʭ 

ʙʦʣʦʚʯ ʟʘʨʠʤ ʯʫʭʘʣ ᴇʛᴇʛʜᴇʭװװʥʠʡʛ ʦʨʭʠʛʜʫʫʣʞʵʵ. ɻʵʚʯ ñʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʙװʪʵʵʛʯʜʠʡʥ 

ʥʵʛ ᴇʚᴇʨʤᴇʮ ʟʘʥ װʡʣ ʙʦʣ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʙʫʣʰʥʳ ʥװʭʵʥʜ ʭװʥʵʵ ʙʘʡʨʣʫʫʣʘʥ ʪʘʚʴʜʘʛ 

ʛʘʟʘʨ ʙʫʣʩʘʥ ʙʘʡʜʘʛò-ʠʡʛ [ʉʘʥʞʤʷʪʘʚ, 1993:38] ʜʫʨʜʘʘʜ ʭʵʜʵʥ ʩʦʥʠʨʭʦʣʪʦʡ ʞʠʰʵʵʛ 

ʜʫʨʜʩʘʥ ʟʵʨʵʛ ʩʘʡʥ ʪʘʣ ʙʘʡʛʘʘ ʶʤ. ᴆʤʥᴇ ᴇʛװװʣʩʥʵʵʩ װʟʚʵʣ ʊᴇʚ ʄʦʥʛʦʣʜ ʘʞʠʛʣʘʛʜʘʞ 

ʙʫʡ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇ ʙʦʣʦʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʟʵʨʵʛʮʵʣ ʥʴ ʪʦʭʠʦʣʜʣʳʥ 

 ʥʷʛʪ, ʦʡʨ װװʟʵʛʜʵʣ ʙʠʰ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʘʭʳʥ ʭʘʤʪ ʜʵʵʨʭ ʭʦʸʨ ʩʦʸʣʳʥ ʭʦʦʨʦʥʜ ʠʣװ

ʜʦʪʥʦ ʥʘʨʠʡʥ ʭʦʣʙʦʦ ʙʘʡʞʵʵ ʛʵʞ װʟʵʭʵʜ ʭװʨʛʵʞ ʙʘʡʥʘ. ʖʫʥʳ ᴇʤʥᴇ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ 

ʘʰʠʛʣʘʩʘʥ ʙʫʣʰʫʫʜ ʦʥ ʮʘʛʠʡʥ ʭʫʚʴʜ ʪᴇʤʨʠʡʥ ʵʭʵʥ װʝʜ ʭʦʣʙʦʛʜʦʭʦʦʨ ʙʘʡʛʘʘ ʙʦʣʦʚʯ 

ᴇʤʥᴇʭ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣʪʦʡ ʰʫʫʜ ʟʘʣʛʘʤʞ ʭʦʣʙʦʦʪʦʡ ʛʘʨʩʘʥ ʛʵʭ 

 .ʥʜʵʩʪʵʡ ʙʘʡʛʘʘ ʙʘ ʩʦʸʣ ʭʵʩʵʛʯʣʵʥ ᴇᴇʨʯʣᴇʛʜʩᴇʥ ʪʘʣ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘװ

ʕ.ɸ.ʅʦʚʛʦʨʦʜʦʚʘ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʛ ʤʷʥʛʘ ʛʘʨʫʡ ʞʠʣ װʨʛʵʣʞʠʣʩʵʥ ʙʦʣʦʚʯ 

ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣʜ ʥʴ ʥʠʡʛʤʠʡʥ ʷʣʛʘʘ ʭʘʨʘʛʜʘʭʛװʡ ʙʘʡʥʘ ʛʵʞ ʟᴇʚ ʘʞʠʛʣʘʩʘʥ ʙʘʡʜʘʛ 

ʙᴇʛᴇᴇʜ װʥʵʭʵʵʨ ʥʠʡʛʤʠʡʥ ʷʣʛʘʘʛ ʭʘʨʫʫʣʘʭ ʪʦʤ ʭʵʤʞʵʵʥʠʡ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʦʜʦʦ 

ʙʦʣʪʦʣ ʤʵʜʵʛʜʵʵʛװʡ ʙʘʡʛʘʘ 9 ʶʤ. ɻʵʪʵʣ ʘʩʫʫʜʣʳʥ ʛʦʣ ʙʘʡʭʛװʡʜʵʵ ʙʫʩ ʭʘʨʠʥ ᴇᴇʨ 

ʭʵʣʙʵʨʵʵʨ ʠʣʵʨʯ ʙʘʡʛʘʘ ʙʦʣʦʣʪʦʡ ʶʤ. ʍʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ ʤᴇʭᴇʞ װʛװʡ 

ʙʦʣʦʦʛװʡ ʭʘʨʠʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʵʣʠʪ ʭʵʩʵʛ ʙʦʣʞ ʪᴇʤʨʠʡʥ ʪװʨװ װװʝʠʡʥ 

ʪװװʭ, ʫʛʩʘʘʪʥʳ װʡʣ ʷʚʮʘʜ ʦʨʦʣʮʩʦʥ ʙʘʡʞ ʙʦʣʦʭ ʪʘʣ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʥʘ. ʉʫʜʣʘʘʯʠʜ 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʛ ʜʫʥʭʫ ʥʘʨ ʙʫʶʫ ᴇʚᴇʛ ʤʦʥʛʦʣʯʫʫʜ ʛʵʞ װʟʜʵʛ 

ʙʦʣʦʚʯ ʫʛ ʩʦʸʣʳʥ ʛʘʨʘʣ װװʩʣʠʡʥ ʪʘʣʘʘʨ ʩʫʜʣʘʘʯʠʜ ʥʵʛʜʤʵʣ ʙʘʡʨ ʩʫʫʨʠʥʜ ʭװʨʵʵʛװʡ 

ʙʘʡʛʘʘ ʶʤ. ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʘʘʩ ʛʘʨʩʘʥ ʤʘʰ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʪʦʦʥʳ ʙװʪʵʥ ʛʘʚʘʣ ʜʵʵʨ 

ʭʠʡʩʵʥ ʭʵʤʞʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʤʘʪʝʨʠʘʣ ʥʴ װʥʜʩʵʥ װʟװװʣʵʣʪʵʵʨʵʵ ɹʘʡʛʘʣʳʥ ʵʨʪʥʠʡ ʭװʥ 

ʘʤʪʘʡ ʪᴇʩʪʵʡ ʋʤʘʨʜ ɸʟʠʡʥ ʤʦʥʛʦʣ ʪᴇʨʭʪᴇʥ ʛʵʞ װʟʩʵʥ ʙʘʡʜʘʛ ʙʘ ʵʥʵ ʥʴ ʟᴇʚʭᴇʥ ɼʦʨʥʦʜ 

ʄʦʥʛʦʣʳʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ʭװʥ ʘʤʳʥ ʪʦʜʦʨʭʦʡ ʭʵʩʛʠʡʥ ʪᴇʣᴇᴇʣᴇʣ ʙʘʡʞ ʙʦʣʥʦ. 

ʕʥʵʭװװ ʤʘʨʛʘʘʥʪʘʡ ʘʩʫʫʜʣʳʥ ʥʵʛ ʪʠʡʰ ʥʴ ʰʠʡʜʚʵʨʣʵʭʵʜ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘ 

ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. ʍʵʥʪʠʡ ʘʡʤʛʠʡʥ ɼʵʣʛʵʨʭʘʘʥ ʩʫʤʳʥ ɼʘʜʘʨʪ ʫʫʣʳʥ ʜᴇʨʚᴇʣʞʠʥ 

ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ɸ ʤʠʪʦʭʦʥʜʨ ʛʘʧʣʦ ʙװʣʵʛʪʵʡ ʛʘʨʩʘʥ ʙʘʡʥʘ. 
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ʍʵʨʵʛʣʵʛʜʵʭװװʥʵʵʩ װʟʚʵʣ ʦʨʯʠʥ װʝʠʡʥ ɸʟʠʡʥ ʘʨʜ ʪװʤʵʥʜ A, C, D, G, Y ʙʦʣʦʥ 

Z ʤʠʪʦʭʦʥʜʨ ʛʘʧʣʦ ʙװʣʵʛ ɸʟʠʡʥ ʟװװʥ ʭʦʡʜ ʭʵʩʵʛʪ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ ʙʦʣ C, Y, 

ʙʘ Z ʛʘʧʣʦ ʙװʣʵʛ ɿװװʥ ᴆʤʥᴇʜ ɸʟʠʜ ʪʫʥ ʭʦʚʦʨ ʙʘʡʭ ʘʞ. ɸ ʛʘʧʣʦ ʙװʣʵʛ ʦʨʯʠʥ ʮʘʛʠʡʥ 

ʤʦʥʛʦʣ ʙʦʣʦʥ ʩʠʙʠʨʠʡʥ ʘʨʜ ʪװʤʵʥʜ ʪװʛʵʵʤʵʣ ʪʘʨʭʩʘʥ ʙʘʡʥʘ (27). װתʥʵʵʩ ʛʘʜʥʘ 

ɹʘʷʥʭʦʥʛʦʨ, ɸʨʭʘʥʛʘʡ, ᴆʚᴇʨʭʘʥʛʘʡ, ʊᴇʚ ʙʦʣʦʥ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʭװʨʣʠʡʥ װʝʠʡʥ 12 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰ (װװʥʠʡ ʭʦʸʨ ʥʴ ʰʦʨʛʦʦʣʞʠʥ ʙʫʣʰ ʙʦʣʦʣʪʦʡ)-ʥʳ ʩʦʸʣʳʥ ʭʘʤʘʘʜʘʣ 

ʥʴ ʪʦʜʦʨʭʦʡʛװʡ 14 ʜʵʵʞʵʵʩ ʘʚʩʘʥ 26 ʙʦʜʛʘʣʠʡʥ ʤʠʪʦʭʦʥʜʨ ɼʅʍïʠʡʥ A, B, C, D, G, 

H, K, M, N, R ʙʦʣʦʥ Z ʛʘʧʣʦ ʙװʣʛװװʜ ʛʘʨʩʘʥ ʙᴇʛᴇᴇʜ װװʥʠʡ 15 ʝʚʨʘʟʠʡʥ ʜʦʨʥʦʜ ʙװʩʠʡʥ 

(57,79%), 11 ʙʘʨʫʫʥ ʙװʩʠʡʥ (42,3%) ʛʘʧʣʦ ʙװʣʵʛ ʙʘʡʥʘ. װתʥʵʵʩ ʅ ʛʘʧʣʦ ʙװʣʛʠʡʥ 

ʥʘʡʤʘʥ ʙʦʜʛʘʣʴ, ʄ ʛʘʧʣʦ ʙװʣʛʠʡʥ ʷʥʟ ʙװʨʠʡʥ ʭʫʚʠʣʙʘʨ 7 ʙʦʜʛʘʣʴʜ ʠʣʵʨʩʵʥ ʙᴇʛᴇᴇʜ 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ɸ, ʉ ʛʘʧʣʦ ʙװʣʛʵʵʩ ʛʘʜʥʘ ɽʚʨʦʧ, ʆʡʨʭ ɼʦʨʥʦʜ, ʋʤʘʨʜ ʕʥʵʪʭʵʛʪ 

ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʅ, ʪװװʥʯʣʵʥ, ʝʚʨʦʧ ʪᴇʨʭʪᴇʥʠʡ ʂ ʛʘʧʣʦ ʙװʣʵʛ ʙʘʛʘʛװʡ ʙʘʡʥʘ (29). 

ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣ ʥʴ ʦʨʦʥ ʥʫʪʛʠʡʥ ʭᴇʛʞʣʠʡʥ װʨ ʜװʥ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʜʦʨʥʦʜ 

ʪʘʣʳʥ ʪʫʭʘʡʥ װʝʠʡʥ ʙʫʩʘʜ ʭװʥ ʘʤʘʘʩ ʵʨʩ ʷʣʛʘʘʛװʡ ʙʘʡʥʘ. ʍװʨʣʠʡʥ װʝʠʡʥ ʄʦʥʛʦʣʳʥ 

ʭװʥ ʘʤʳʥ ʟʘʣʛʘʤʞ ʭʦʣʙʦʦʛ ʭʘʨʴʮʫʫʣʘʥ װʟʵʭʵʜ ɼʦʨʥʦʜ ɽʚʨʘʟʠʡʥ ʤʠʪʦʭʦʥʜʨ ɼʅʍï

ʠʡʥ ʛʘʧʣʦ ʙװʣʵʛ ʍʷʪʘʜ, ʎʠʥʭʘʡ (ʍᴇʭ ʥʫʫʨ) ʙʦʣʦʥ ʐʠʥʴʞʘʥʘʘʩ ʄʦʥʛʦʣʳʥ ʪʘʣ ʥʫʪʘʛʪ 

ʭװʨʣʠʡʥ װʝʵʩ ʵʭʣʵʥ ʙʘʨʫʫʥ ʟװʛʠʡʥ ʭװʥ ʘʤʳʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥᴇᴇʩ ᴇʤʥᴇ ʠʨʩʵʥ ʛʵʭ 

ʩʦʥʠʨʭʦʣʪʦʡ ʜװʛʥʵʣʪ ʭʠʡʞʵʵ (29). װתʥʵʵʩ װʟʚʵʣ ʊᴇʚ ɸʟʠʡʥ ʟװװʥ ʙʦʣʦʥ ʫʨʜ ʟʘʭ 

ʭʷʟʛʘʘʨʘʘʩ ʛʘʨʩʘʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇᴇʥ ʤʦʥʛʦʣʳʥ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʩʦʸʣʜ ʟʦʭʠʭ 

ʥᴇʣᴇᴇ װʟװװʣʩʵʥ ʙᴇʛᴇᴇʜ ʘʨʭʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥ ʜʵʵʨ װʥʜʵʩʣʵʥ ʜʵʚʰװװʣʩʵʥ 

ʩʫʜʣʘʘʯʜʳʥ ʪʘʘʤʘʛʪʘʡ ʟʘʨʠʤ ʪʘʣʘʘʨ ʪʦʭʠʨʯ ʙʘʡʥʘ. ʊװװʥʯʣʵʥ, ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝ 

ʙʦʣʦʥ ʪᴇʤʨʠʡʥ ʪװʨװ װװʝʜ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʥ ʥʵʛ ʭʵʩʵʛ 

ʙʘʨʫʫʥʰʣʘʥ ʥװװʞ ɼʫʥʜʘʜ ɸʟʠʡʥ ʟʘʨʠʤ ʩʦʸʣ ʭʵʣʙʵʨʰʠʥ ʪʦʛʪʦʭʦʜ ʦʨʦʣʮʩʦʥ ʙʘʡʞ 

ʙʦʣʦʭ ʪʘʣʪʘʡ. ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʭװʥ ʘʤʳʥ ʜʦʪʦʨ ʝʚʨʦʧ ʪᴇʨʭʪᴇʥʠʡ ʅ ʛʘʧʣʦ 

ʙװʣʵʛ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʙʘ ʊᴇʚ ɸʟʠʡʥ ʵʨʪʥʠʡ ʠʭʵʥʭ ʩʦʸʣʜ ʷʤʘʨ ʥʵʛ ʙʘʡʜʣʘʘʨ ʦʨʦʣʮʩʦʥ 

ʙʘʡʥʘ. ʀʡʤʵʵʩ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ װװʩʵʣ ʛʘʨʘʣ ʙʦʣʦʥ ʜʫʥʭʫ-ʤʦʥʛʦʣʳʥ ñʮʵʚʵʨ 

ʤʦʥʛʦʣ ʪᴇʨʭʪᴇʥʠʡò ʪʫʭʘʡ ʦʥʦʣ ʵʨʛʵʣʟʵʵʪʵʡ ʙʦʣʞ ʙʘʡʛʘʘʛʘʘʩ ʛʘʜʥʘ ʫʛ ʩʦʸʣʳʛ ʪʵʵʛʯʠʜ 

ʤʦʥʛʦʣ, ʝʚʨʦʧ ʙʦʣʦʥ ʟʘʚʩʘʨʳʥ ʪᴇʨʭʪᴇʥװװʜʵʵʩ ʙװʨʜʩʵʥ ʫʯʠʨ ʘʣʴ ʥʵʛ ʪʘʣʳʛ ʥʴ ʭʘʪʫʫ 

ʙʘʨʠʤʪʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʥʘ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʜʫʥʭʫ ʥʘʨ ʭʦʞʠʤʳʥ ʪʘʣ ʥʫʪʛʠʡʥ ʦʚʦʛ 

ʘʡʤʛʫʫʜʳʥ ʮʦʨʳʥ ʛʘʥʮ ᴇʚᴇʛ ʜʵʵʜʵʩ ʙʠʰ ʛʵʞ װʟʵʭ ʥʴ ʟᴇʚ. 

ʍʵʨʵʛʣʵʛʜʵʭװװʥʵʵʩ װʟʚʵʣ ʭװʨʣʠʡʥ ʭʦʞʫʫ ʵʨʠʥʜ ʥʵʛ ʮʘʛ ʭʫʛʘʮʘʘʥʜ ʄʦʥʛʦʣʳʥ 

ʫʤʘʨʜ ʭʵʩʵʛʪ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣʳʥʭʦʥ ʊʫʚʘʜ ʘʥʜʨʦʥʦʚʯʫʫʜʘʜ 
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ʰʘʭʘʛʜʩʘʥ ʦʢʫʥʝʚʯʫʫʜ ʙʦʣʦʥ ʫʶʢʯʫʫʜ ʄʠʥʫʩʳʥ ʭʦʪʛʦʨʪ ʢʘʨʘʩʫʢʯʫʫʜ ʙʦʣʦʥ 

ʘʥʜʨʦʥʦʚʯʫʫʜ, ᴆʚᴇʨ ɹʘʡʛʘʣʠʡʥ ʟװװʥ ᴇʤʥᴇʜᴇʜ ʜʚʦʨʮʦʚʳʥ ʭʵʤʵʵʭ ᴇʚᴇʨʤᴇʮ ʩʦʸʣʳʥʭʦʥ 

ʦʨʰʠʥ ʩʫʫʞ ʙʘʡʩʘʥ ʙʦʣ ʭʠʨʛʠʩװװʨʠʡʥ ʩʦʸʣ, ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʵʭʵʥʜ ʪװʨװװʣʛʵʵ 

ʥʴ ʭʘʨʫʫʣʞ ʦʨʰʫʫʣʜʘʛ ʩʦʸʣʳʥʭʦʥʪʦʡ ᴇʤʥᴇʜ ʪʘʣʘʘʨʘʘ ʟʵʨʵʛʮʵʞ ʭʘʨʠʥ ʩʦʥʛʦʜʦʛ 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳʭʘʥʪʘʡ ʭʦʞʫʫ ʭװʨʣʠʡʥ ʜʫʥʜ װʝʵʩ ʥʵʛʵʥ װʝ ʭʦʣʠʣʜʦʥ ʩʫʫʞ ʙʘʡʩʘʥ 

ʫʯʠʨ ʪʫʩ ʙװʩ ʥʫʪʘʛʪ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ װʡʣ ʷʚʮ ʥʘʨʠʡʥ ʪװʚʵʛʪʵʡ ʟʘʤʘʘʨ ʷʚʞ ʙʘʡʞʵʵ. 

ʍװʨʣʠʡʥ ʭʦʞʫʫ װʝ ʙʦʣʦʭʦʜ ɹʘʨʫʫʥ ʄʦʥʛʦʣʜ ʥʦʸʨʭʦʞ ʙʘʡʩʘʥ ʝʚʨʦʧ ʛʘʨʘʣʪʘʡ 10 

ʦʨʰʠʥ ʩʫʫʛʯʜʳʥ ʤʦʨʬʦʣʦʛʠ ʰʠʥʞ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʟʘʚʩʘʨʳʥ ʪᴇʨʭʪᴇʥ ʙʦʣʞ ʭʫʚʴʩʘʥ 

ᴇᴇʨʯʣᴇʛʜʩᴇʥ ʥʴ ʧʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠʡʥ ʭʵʤʞʠʣʪ ʩʫʜʘʣʛʘʘʥʜ ʪʦʜʦʨʭʦʡ ʠʣʵʨʯ ʙʘʡʥʘ. 

ʍʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ ʭʵʣʙʵʨʰʠʥ ʪʦʛʪʦʭʦʜ ʉʠʙʠʨʴ, ʊᴇʚ, ɼʦʨʥʦʜ 

ʙʦʣʦʥ ɹʘʨʫʫʥ ɸʟʠʡʥ ʪʫʭʘʡʥ װʝʠʡʥ ʦʣʦʥ ʘʨʜ ʪװʤʵʥ ʦʨʦʣʮʩʦʥ ʥʴ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ 

ʦʨʰʫʫʣʘʛʳʥ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʦʣʦʥ ʷʥʟ ʭʵʣʙʵʨ ʛʘʨʭʘʜ ʭװʨʛʵʩʵʥ ʛʦʣ ʭװʯʠʥ ʟװʡʣ 

ʙʦʣʦʣʪʦʡ. ʍװʨʣʠʡʥ ʭʦʞʫʫ װʝʜ ʊᴇʚ ɸʟʠ, ᴆʤʥᴇʜ ʉʠʙʠʨʴʪ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʪᴇʨʭʪᴇʥ 

ʵʨʯʠʤʪʵʡ ʭʦʣʠʣʜʦʞ ʵʭʵʣʩʵʥ ʥʴ ʘʨʭʝʦʣʦʛʠʡʥ ʦʣʦʥ ʩʦʸʣ ʪװװʥʠʡ ʜʦʪʦʨ ʜᴇʨʚᴇʣʞʠʥ 

ʙʫʣʰʪ ʩʦʸʣʳʛ ʤᴇʥ ʥʵʛʵʥ ʘʜʠʣ ʭʘʤʘʨʩʘʥ ʙʘʡʥʘ. ʀʞʠʣʩʵʥ ʫʫʩʘʭ װʡʣ ʷʚʮ ʠʡʥʭװװ 

ʵʨʯʠʤʞʩʵʥ ʥʴ ʤʦʥʛʦʣ ʪᴇʨʭʪᴇʥװװʜʠʡʥ ʰʠʥʵ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ, ʦʚʦʛ ʘʡʤʛʫʫʜʳʥ 

ʥʵʛʜʵʣ ʭʦʣʙʦʦ ᴇʨʛᴇʞʠʥ ʪʵʣʞ ʪʫʭʘʡʥ װʝʠʡʥ ʪװװʭʵʥ װʡʣ ʷʚʜʘʣʜ ʥʦʸʣʦʭ ʙʘʡʨ ʩʫʫʨʴʪʘʡ 

ʦʨʦʣʮʦʭ ʙʦʣʩʦʥʪʦʡ ʭʦʣʙʦʦʪʦʡ ʙʦʣʦʣʪʦʡ. ʍʘʨʠʥ ʪװʨװװʣʛʵʵ ʥʴ ʭʘʨʫʫʣʞ ʦʨʰʫʫʣʜʘʛ 

ʩʦʸʣʳʥʭʥʳ ʟʘʨʠʤ ʥʵʛʠʡʥʭ ʥʴ ʭʫʚʴʜ ʭʠʨʛʠʩװװʨʠʡʥʭʵʜ ʵʟʣʵʛʜʵʥ ʩʦʸʣʳʥ ʭʫʚʴʜ ʙװʨʵʥ 

ʫʫʩʘʥ ʰʠʥʛʵʩʵʥ ʙʦʣʦʣʪʦʡ. ɻʵʭʜʵʵ ʘʥʪʨʦʧʦʣʦʛʠ, ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘ 

ʭʘʥʛʘʣʪʛװʡ ʙʘʡʥʘ. ʍװʨʣʠʡʥ ʭʦʞʫʫ װʝʵʩ ʵʭʣʵʵʜ ʤʦʥʛʦʣ ʟʘʨʠʤ ʪװʨʵʛ ʭʵʣʪ ʘʨʜ ʪװʤʥʠʡ 

ʫʛʩʘʘʪʥʳ ʟװʡʥ ʦʥʮʣʦʛ ʪʫʭʘʡʣʙʘʣ, ʤʘʣʳʛ ʪᴇʣᴇᴇʣװװʣʵʥ ʪʦʣʛʦʡ, ʰʠʡʨʠʡʛ ʪʘʭʠʣʛʘ ʙʘ 

ʦʨʰʫʫʣʛʘʜ ʭʵʨʵʛʣʵʭ, ʷʥʟ ʙװʨʠʡʥ ʥʘʩ, ʰװʜʪʵʡ ʙʦʜ, ʙʦʛʠʡʥ ʦʣʦʥ ʪʦʦʥʳ ʪʦʣʛʦʡʛ 

ʦʨʰʫʫʣʛʘʜ ʭʦʡʣʛʦ ʙʦʣʛʦʥ ʜʘʛʫʫʣʘʭ, ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣʜ ʥʘʨ, ʩʘʨʥʳ ʜװʨʩ ʵʨʭʵʤʣʵʭ 

ʛʵʭ ʤʵʪ ʸʩ ʟʘʥʰʠʣ ʭʵʜʠʡʥʵʵ ʭʵʣʙʵʨʰʠʥ ʙʠʡ ʙʦʣʞ ʜʘʨʘʘ ʜʘʨʘʘʛʠʡʥ װʝʜ ʦʨʰʫʫʣʛʘ, 

ʭʫʨʠʤ ʥʘʡʨ, ʫʫʣ, ʫʩ ʪʘʭʠʭ ʙʦʣʦʥ ʘʥ ʛᴇʨᴇᴇʪʵʡ ʭʦʣʙʦʦʪʦʡ ʟʘʥ װʡʣʜ ʫʣʘʤʞʣʘʛʜʘʥ ʠʨʞʵʵ. 
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II.1.2.5.2 ʍװʥʥװʛʠʡʥ ʩʦʸʣʳʥ ʛʘʨʘʣ װװʩʵʣ ʙʘ ʫʛʩʘʘʪʥʳ ʙװʣʛװװʜ 

ʊʫʩ ᴇʛװװʣʵʣʜ ʍװʥʥװʛʠʡʥ ʩʦʸʣʳʥ ʛʘʨʘʣ װװʩʣʠʡʛ ʘʨʭʝʦʣʦʛʠ, ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ 

ʩװװʣʠʡʥ װʝʠʡʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ ʜʵʵʨ ʪװʰʠʛʣʵʥ ʪʫʩʛʘʡʣʘʥ ʘʚʯ װʟʣʵʵ. ʍװʥʥװʜ ʠʣʵʨʯ 

ʙʘʡʛʘʘ ʤʠʪʦʭʦʥʜʨ ɼʅʂ ʛʝʥʠʡ ʩʘʥʛʠʡʥ ʦʥʮʣʦʛ ʙʘ ʵʭ װʥʜʵʩ ʥʴ ᴇʤʥᴇʭ ʙʦʣʦʥ ʪʫʭʘʡʥ 

 ʨ, ʙʫʛʘʥװװʝʠʡʥ ʭʠʨʛʠʩװ ʨʣʠʡʥ ʭʦʞʫʫװʡʣ ʷʚʮʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʥʘ. ʍװ ʭʵʥװװʝʠʡʥ ʪװ

ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ ʙʦʣʦʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʛ ʪʵʵʛʯʜʠʡʥ ʛʝʥʠʡ ʩʘʥʪʘʡ ʭװʥʥװ ʥʘʨʳʛ 

ʭʘʨʴʮʫʫʣʘʥ װʟʵʭʵʜ ʝʚʨʘʟʠʡʥ ʟװװʥ ʙװʩʠʡʥ ʛʘʧʣʦ ʙװʣʵʛ ʤʵʜʵʛʜʵʭװʡʮ ᴇʩᴇʞ ʭʘʨʠʥ 

ʝʚʨʘʟʠʡʥ ʙʘʨʫʫʥ ʙװʩʠʡʥ ʛʝʥʠʡ ʩʘʥ ʙʘʛʘʩʘʭ ʭʘʥʜʣʘʛʘ ʛʘʨʯ ʵʭʵʣʞʵʵ. ʍװʨʣʠʡʥ ʭʦʞʫʫ 

ʙʦʣʦʥ ʪᴇʤʨʠʡʥ ʪװʨװ װװʝʠʡʥ ʥװװʜʵʣʯʜʠʡʥ ʫʛʩʘʘʪʥʳ ʟװʡʥ ʟʘʨʠʤ ʦʥʮʣʦʛ, ʫʛʩʘʘʪʥʳ 

ʙװʣʛװװʜʠʡʥ ʛʝʥʠʡ ʩʘʥ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ ʭװʥʥװʜ ʜʘʚʪʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʛʘʨʘʣ 

 .ʩʣʠʡʥ ʭʦʣʙʦʦʪʦʡ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘװװ

ʕʛʠʡʥ ʛʦʣ ʄʦʥʛʦʣʳʥ ʘʨʭʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘ ʵʨʯʠʤʞʠʭʠʡʥ ʭʠʨʵʵʨ ʰʠʥʵ ʭʵʚ 

ʰʠʥʞʠʡʥ ʜʫʨʩʛʘʣ ʦʣʞ ʠʣʨװװʣʵʭʠʡʥ ʭʘʤʪ ᴇʤʥᴇ ʤʵʜʵʛʜʵʞ ʙʘʡʩʘʥ ʜʫʨʩʛʘʣʳʥ 

ʪʘʨʭʘʣʪʳʥ ʭװʨʵʵ ʭʷʟʛʘʘʨʳʛ ʰʠʥʵʯʣʵʥ ʪʦʛʪʦʦʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʩʦʥ ʙᴇʛᴇᴇʜ ᴇʥᴇᴇʜʨʠʡʥ 

ʙʘʡʜʣʘʘʨ ʤʦʥʛʦʣʳʥ ʦʣʦʥ ʘʡʤʘʛ, ʩʫʤʳʥ ʥʫʪʛʠʡʛ ʭʘʤʘʨʩʘʥ ʦʣʦʥ, ʮᴇᴇʥ ʙʫʣʰʪʘʡ 320 

ʛʘʨʫʡ ʭװʥʥװʛʠʡʥ ʦʨʰʫʫʣʛʳʥ ʛʘʟʘʨ, 11500 ʦʨʯʠʤ ʙʫʣʰ ʙװʨʪʛʵʵʜ ʙʘʡʛʘʘ ʘʞʵʵ. 

ʍװʥʥװʛʠʡʥ ʫʣʩ ʪᴇʨ, ʩʦʸʣʳʥ ʪᴇʚ ʠʡʥʭװװ ʫʣʘʤ ʙװʨ ʪʦʜʦʨʭʦʡ ʙʦʣʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ 

ʭװʥʥװʛʠʡʥ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʘʩʫʫʜʣʘʘʨ ʩʫʜʣʘʘʯʠʜ ʥʵʛʜʤʵʣ ʙʘʡʨ ʩʫʫʨʠʥʜ ʭװʨʵʵʛװʡ 

ʙʘʡʥʘ. 

ʋʛ ʘʩʫʫʜʣʳʛ ʩʫʜʣʘʭ ʙʠʯʛʠʡʥ ʩʫʨʚʘʣʞ, ʘʨʭʝʦʣʦʛʠʡʥ ʙʦʣʦʥ ʘʥʪʨʦʧʦʣʦʛʠʡʥ 

ʩʫʨʚʘʣʞ ʵʮʵʩʪ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʟʘʣʫʫ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʛʵʭ ʜᴇʨʚᴇʥ ʪᴇʨʣʠʡʥ ʩʫʨʚʘʣʞ 

ʙʘʡʭʘʘʩ ʛʘʜʥʘ ʮᴇᴇʥʛװʡ ʩʫʜʘʣʛʘʘʥʳ ʙװʪʵʵʣ ʛʘʨʯʵʵ. ʍװʥʥװʛʠʡʥ ʩʦʸʣ, ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ 

ʪʘʣʘʘʨʭ ʩʫʜʣʘʘʯʜʳʥ ʙʘʡʨ ʩʫʫʨʠʡʛ ʥʵʛʪʛʵʥ װʟʵʭʵʜ ʭʷʪʘʜʳʥ ʫʤʘʨʜʳʥ ʛʵʭ ʪʦʜʦʪʛʦʣʪʦʡ 

ʩʦʸʣʫʫʜʪʘʡ ʛʦʣʯʣʦʥ ʭʦʣʙʦʥ ʪʘʡʣʙʘʨʣʘʩʘʥ ʙʘʡʜʘʛ. ʊʫʭʘʡʣʙʘʣ, ʉ.ʉ.ʄʠʥʷʝʚ ʭװʥʥװʛʠʡʥ 

ʠʭʵʥʭ ʭװʨʵʣ ʙʦʣʦʥ ʵʚʵʨ, ʷʩʘʥ ʵʜʣʵʣ ʟʘʨʠʤ ʰʘʚʘʨ ʩʘʚ ʩʫʫʣʛʘʥʳ ʭʵʣʙʵʨ, ʦʨʰʫʫʣʛʳʥ 

ʙװʪʵʮ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ ʥʴ ᴇʤʥᴇʭ ʩʢʠʬʠʡʥ װʝʠʡʥ ʩʦʸʣʦʦʩ ʵʭʪʵʡ ʙʦʣʦʭ ʥʴ 

ʵʨʛʵʣʟʵʵʛװʡ ʛʵʭʠʡʥ ʭʘʤʪ ʭʦʞʠʤ ʥʴ ʉʷʮʷʜʷʥʳ ʩʦʸʣʳʥ ʜʵʵʜ װʝ ʜʘʚʭʨʘʘʥʜ ʭʘʤʘʘʨʘʭ 

ʙʫʣʰʥʳ ʙװʪʵʮ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʟʘʥ װʡʣʠʡʛ ʟʘʜʣʘʥ ʰʠʥʞʣʵʵʜ ᴇʚᴇʛ ʭװʥʥװʛʠʡʥ 

ʰʠʥʞ ʪʵʤʜʵʛ ʠʣʵʨʯ ʙʘʡʛʘʘʛ ʪʵʤʜʵʛʣʵʵʜ ʅʊᴆ IV-III ʟʫʫʥʳ װʝʜ ɹʘʨʫʫʥ ᴆʤʥᴇʜ 

ʄʘʥʞʫʫʨʘʘʩ ʭᴇʜᴇʣʞ ʆʨʜʦʩ, ᴆʚᴇʨ ɹʘʡʛʘʣʠʡʥ ʭʦʦʨʦʥʜʦʭ ʪʘʣ ʥʫʪʛʠʡʛ ʵʟʵʤʰʠʥ ʩʫʫʭ 
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ʙʦʣʩʦʥ ʛʵʞʵʵ (3). ɻʵʚʯ ʵʥʵ ʪʘʘʤʘʛʣʘʣ ʥʴ ʙʠʯʛʠʡʥ ʩʫʨʚʘʣʞʠʡʥ ʤʵʜʵʵʪʵʡ ʟᴇʨʯʠʣʜᴇʞ 

ʙʘʡʛʘʘ ʶʤ. 

ʍװʥʥװʛʠʡʥ ʵʥʛʠʡʥ ʠʨʛʵʜʠʡʥ ʙʫʣʰ ʙʦʣʦʥ ʜʵʵʜ ʩʷʮʷʜʷʥʳ (ʜʫʥʭʫ) ʙʫʣʰʥʳ 

ʭʦʦʨʦʥʜ ʪᴇʩʪʵʡ ʪʘʣ ʙʘʛʘʛװʡ ʙʘʡʛʘʘ ʥʴ ʘʞ ʘʭʫʡ ʩʦʸʣʳʥ ʠʞʠʣ ʭʵʚ ʰʠʥʞ, ʭʦʦʨʦʥʜʳʥ 

ʭʘʨʠʣʮʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ ʙʘʡʞ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ʜʫʥʭʫ ʙװʣʛʠʡʥ ʪʦʜʦʨʭʦʡ ʥʵʛ ʭʵʩʵʛ 

ʭװʥʥװʛʠʡʥ ʦʚʦʛ ʘʡʤʛʠʡʥ ʭʦʣʙʦʦʥʜ ʦʨʦʣʮʩʦʥ ʙʘʡʞ ʙʦʣʥʦ (2). ʉ.ɸ.ʂʦʤʠʩʩʘʨʦʚ 

ʭװʥʥװʛʠʡʥ ʦʨʰʫʫʣʛʘʜ ʭʦʡʜ ʟװʛ ʟʦʥʭʠʣʜʦʛ ʙʦʣ ʩʷʮʟʷʜʷʥʴʜ ʟװװʥ ʟװʛ ʟʦʥʭʠʣʜʦʛʠʡʛ 

ʦʥʮʣʦʥ ʪʵʤʜʵʛʣʵʩʵʥ. ʍװʥʥװʛʠʡʥ 166 ʙʫʣʰʥʳ ʦʨʰʫʫʣʛʳʥ ʟװʛ ʯʠʛʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʦʜ 

ʭʦʡʜ ʟװʛʠʡʥ ʭʘʥʜʣʘʛʘ 80 %, ʟװװʥ ʟװʛʠʡʥ ʭʘʥʜʣʘʛʘ 18 %, ᴇʤʥᴇ ʟװʛ ʝʨʜᴇᴇ ʣ 2 % ʪʫʩ ʪʫʩ 

2 ʛʘʨʩʘʥ ʙʘʡʥʘ (8). ɻʵʭʜʵʵ ʭװʥʥװʛʠʡʥ ʟʘʨʠʤ ʦʨʰʫʫʣʛʳʥ ʛʘʟʘʨʪ ʞʠʰʵʵʣʙʵʣ, ɸʨʭʘʥʛʘʡʥ 

ʊʘʤʠʨʳʥ ʋʣʘʘʥ ʭʦʰʫʫʥʜ ʟװװʥ ʟװʛ ʟʦʥʭʠʣʦʭ ʯʠʛʣʵʣ ʙʦʣʜʦʛ ʙᴇʛᴇᴇʜ ʭʘʨʠʥ ʕʛʠʡʥ ʛʦʣʳʥ 

ʟװװʥ ʟװʛ ʯʠʛʣװװʣʵʥ ʪʘʚʴʩʘʥ ʙʫʣʰʫʫʜ ʪʘʣʙʘʡʥ ʟװװʥ ʫʨʜ ʭʵʩʵʛʪ ʙʘʡʭ ʙʘ ʵʜ ᴇʣʛʠʡʥ ʭʫʚʴʜ 

ʙʘʷʣʘʛ ʛʵʭ ʤʵʪ ʷʣʛʘʘ ʭʘʨʘʛʜʘʞ ʙʘʡʜʘʛ. װתʥʵʵʩ ʛʘʜʥʘ ʊʘʤʠʨʳʥ ʋʣʘʘʥ ʭʦʰʫʫʥʳ 

ʤʘʣʪʘʣʪʘʘʩ ʛʘʨʩʘʥ ʙװʭ ʛʘʚʘʣ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʟʘʚʩʨʳʥ ʪᴇʨʭʪᴇʥ ʙʘʡʩʥʳʛ ʜʫʨʜʘʭ 

ʭʵʨʵʛʪʵʡ. 

ʍʷʪʘʜʳʥ ʭװʥʥװ ʩʫʜʣʘʘʯ ʊʷʥʴ ɻʫʘʥʮʟʠʥʴ ʆʨʜʦʩʳʛ ʭװʨʣʠʡʥ ʩʦʸʣ ʪʘʨʭʩʘʥ ʙװʩ 

ʥʫʪʘʛ ʥʴ װʥʜʩʵʥʜʵʵ ʭװʥʥװʛʠʡʥ ᴇʚᴇʛ ʜʵʵʜʵʩ ʙʦʣʦʭ ʛʫʡʬʘʥ, ʩʷʥʴʶʥʴ ʙʦʣʦʥ ʮʘʛʘʘʥ ʜʠ 

ʥʘʨʳʥ ʦʨʰʠʥ ʩʫʫʞ ʙʘʡʩʘʥ ʛʘʟʘʨ ʥʫʪʘʛʪʘʡ ʜʘʚʭʮʘʞ ʙʘʡʥʘ [1983:19] ʛʵʭʠʡʥ ʟʵʨʵʛʮʵʵ 

ʭװʨʣʠʡʥ װʝʠʡʥ ʦʨʜʦʩʳʥ ʩʦʸʣ ʥʴ ʩʢʠʬ, ʢʘʨʘʩʫʢʠʡʥ ʩʦʸʣʦʦʩ ʵʨʪ װʝʠʡʥʭ ʙᴇʛᴇᴇʜ ʐʘʥ 

ʫʣʩʳʥ (ʅʊᴆ XIII) ʭʦʞʫʫ װʝʜ ʭʦʣʙʦʛʜʦʥʦ ʛʵʞʵʵ. ʆʨʜʦʩʳʥ ʭװʨʵʣ ʵʜʣʵʣʪʵʡ ʘʜʠʣ ʪʦʤ 

ʵʚʵʨʪʵʡ ʮʫʪʛʘʤʘʣ 4 ʰʠʨʭʵʛ ʭװʨʵʣ ʙʫʛʘ (ʪʦʥʫʫʣʯʜʳʥ ʫʭʩʘʥ ʙʫʣʰ) ɹʘʷʥ ʊʵʵʛʠʡʥ 

ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʦʨʯʠʤ ʛʘʟʨʳʥ ʙʫʣʰʥʘʘʩ ʦʣʜʩʦʥʦʦʩ װʟʵʭʵʜ ʆʨʜʦʩ ʤʘʷʛʠʡʥ ʩʦʸʣʳʥ 

ʪʘʨʭʘʣʪʳʥ ʭװʨʵʵ ʭʘʚʴʛװʡ ʪʵʣʵʭ ʙʦʣʦʣʪʦʡ. 

ʇ.ʀ.ʐʫʣʴʛʘ ʭװʥʥװʛʠʡʥ ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣ ʙʦʣ ʅʊᴆ I ʤʷʥʛʘʥ ʞʠʣʠʡʥ ʪʫʨʰ 

ɹʘʡʛʘʣ ʜʘʣʘʡʛʘʘʩ ʆʨʜʦʩ ʭװʨʪʵʣʭ ᴇʨʛᴇʥ ʫʫʜʘʤ ʛʘʟʘʨ ʥʫʪʘʛʪ ʦʨʰʠʞ ʙʘʡʩʘʥ ʷʤʘʨ ʥʵʛ 

ʪװװʭ, ʩʦʸʣʳʥ ʥʠʡʪʣʵʛʠʡʥ ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣʠʡʥ ʭʫʚʠʣʙʘʨʘʘʩ ʵʭ װʥʜʵʩʪʵʡ ʛʵʞ װʟʩʵʥ 

ʙʘʡʥʘ ʊʵʨʵʵʨ ʭװʥʥװʛʠʡʥ ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣ ʭʦʦʨʦʥʜʦʦ ʤʵʜʵʛʜʵʭװʡʮ ʷʣʛʘʘʪʘʡ 

ʙʦʣʦʭʳʛ ʜʫʨʜʘʭʳʥ ʭʘʤʪ ʛʦʣ ʪᴇʨʭ ʥʴ ʭװװʨʠʡʥ ʪʦʣʛʦʡʛ ʷʣʠʤʛװʡ ʟװװʥ ʭʘʥʜʣʘʛʘʪʘʡ ʭʦʡʜ 

ʟװʛ ʯʠʛʣװװʣʵʥ ʜʵʵʰ ʭʘʨʫʫʣʘʥ ʪʵʥʛʵʨ ʙʘʡʜʘʣʪʘʡ ʪʘʚʠʭ ʙʘ ʛװʝʭʵʥ ʜʘʚʯʫʫ ʥװʭʵʥʜ ʛʦʣ 

ʪᴇʣᴇʚ ʤʦʜʦʥ ʘʚʩʘʥʜ ʭʠʡʞ ʪʘʚʠʥʘ. ʊʦʣʛʦʡʥ ʪʘʣʜ ʘʤʴʪʥʳ ʪʦʣʛʦʡ, ʭᴇʣ ʙʦʣʦʥ ʩװװʣʠʡʥ 

 ʝ ʪʘʚʴʩʘʥ ʙʘʡʜʘʛ. ʍʷʪʘʜʘʜ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ ʙʫʣʰʠʥʜ ʪʦʣʛʦʡʥ ʪʘʣʜ ʥʴ ʩʘʚ ʩʫʫʣʛʘװ
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ʪʘʚʠʭ ʪʫʩʛʘʡʣʘʥ ʫʭʩʘʥ ʭᴇʥʜʠʡ ʥװʭ ʙʘʡʜʘʛ [2011:391] ʛʵʭ ʤʵʪ ʤʦʥʛʦʣ ʙʘ ʭʷʪʘʜʳʥ 

ʭװʥʥװ ʙʫʣʰʥʳ ʟʘʨʠʤ ʭʵʚ ʰʠʥʞʠʡʛ ʜʫʨʜʘʘʜ, ʭװʥʥװ ʙʦʣʦʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ 

ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣʠʡʥ װʥʜʩʵʥ ʵʣʝʤʝʥʪ ʟװװʥ ʟװʛ ʪʦʣʛʦʡʛ ʭʘʥʜʫʫʣʘʥ ʪʵʥʵʛʵʨ ʙʘʡʜʣʘʘʨ 

ʪʘʚʠʭ, ʤʘʣ ʘʤʴʪʥʳ ʷʩ ʙʦʣʦʥ ʚʘʘʨ ʩʘʚ ʜʘʛʫʫʣʘʭ ʟʵʨʛʵʵʨʵʵ ʘʜʠʣ ʙʘʡʥʘ. ʕʥʵ ʠʞʠʣ ʪᴇʩʪʵʡ 

ʪʘʣ ʥʴ ʭװʥʥװ ʙʘ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʫʫʜ ʪᴇʨʣʠʡʥ ʭʦʣʙʦʦʪʦʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ ʛʵʞ 

 .ʟʩʵʥ ʘʞʵʵ (12, 1)װ

ʍװʥʥװʛʠʡʥ ʩʦʸʣ, ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʄʦʥʛʦʣʜ ʷʚʫʫʣʩʘʥ ʜᴇʨʚᴇʣʞʠʥ 

ʙʫʣʰʪ ʩʦʸʣʳʥ ʩʫʜʘʣʛʘʘ ʯʫʭʘʣ װװʨʵʛʪʵʡ ʙᴇʛᴇᴇʜ ᴇʥʛᴇʨʩᴇʥ ʟʫʫʥʳ 60-ʘʘʜ ʦʥʳ ʵʭʵʵʨ 

ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ װʟʵʣ ʙʘʨʠʤʪʣʘʣ ʛʘʨʩʘʥ ʶʤ. ʄʦʥʛʦʣʳʥ ʘʥʭʥʳ 

ʘʨʭʝʦʣʦʛʠʡʥ ʥʵʛʵʥ ʩʵʜʵʚʪ ʙװʪʵʵʣ ʙʦʣʦʭ ñʋʤʘʨʜ ʍװʥʥװò-ʜ ʯʫʣʫʫʥ ʭʘʰʣʘʛʘʪ ʙʫʣʰ, 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʙʦʣʦʥ ʭװʥʥװ ʙʫʣʰʠʥʜ ʪʦʭʠʦʣʜʜʦʛ ʙᴇʛᴇᴇʜ ʟʘʨʠʤʜʘʘ ʭװʥʥװʛʠʡʥ 

ʵʥʛʠʡʥ ʠʨʛʵʜʠʡʥ ʙʫʣʰ ʛʘʜʥʘ ʪʘʣʘʘʩʘʘ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ʭʘʰʣʘʛʘʪʘʡ ʪᴇʩʪʵʡ 

ʙʦʣʦʭʳʛ ʦʥʮʦʣʩʦʥ ʙʘʡʜʘʛ (2) ʙᴇʛᴇᴇʜ ɺ.ɺ.ɺʦʣʢʦʚ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʠʡʩʵʥ 3 ʤʘʣʪʘʣʪ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣ ʥʴ ʋʤʘʨʜ ʍװʥʥװʛʠʡʥ ʩʦʸʣ ʭʵʣʙʵʨʰʠʥ ʙʠʡ ʙʦʣʦʭ 

ʥʵʛ ʵʭ װʥʜʵʩ ʙʦʣʩʥʳʛ ʭʘʥʛʘʣʪʪʘʡ ʪʦʜ ʭʘʨʫʫʣʞ ʙʘʡʥʘ ʛʵʞ ʜװʛʥʵʞ ʙʘʡʞʵʵ [1967:45]. 

ᴆʥʛᴇʨʩᴇʥ ʟʫʫʥʳ ʜʫʥʜ װʝʜ ʭװʥʥװʛʠʡʥ ʩʦʸʣʳʥ ʫʛ ʛʘʨʚʘʣʠʡʥ ʪʘʣʘʘʨʭ ʤʦʥʛʦʣ, 

ʦʨʦʩʳʥ ʩʫʜʣʘʘʯʜʳʥ ʜʵʚʰװװʣʩʵʥ װʟʵʣ ʙʘʨʠʤʪʣʘʣ ʜʵʵʨ ᴇʥᴇᴇʛʠʡʥ ʩʫʜʣʘʘʯʠʜ ʥʵʛʜʵʭ ʯʠʛ 

ʭʘʥʜʣʘʛʘ װʨʛʵʣʞʠʣʩʵʵʨ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʭʘʨʘʤʩʘʣʪʘʡʥ ʤʦʥʛʦʣʳʥ ʤʘʪʝʨʠʘʣʳʛ ʪʵʨ ʙװʨ 

ʤʵʜʵʭʛװʡ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʵʥʵ ʙʦʣ ʘʣʴ ʯ ʪʘʣʘʘʩ ʥʴ ʭʘʨʩʘʥ ᴇʨʛᴇʥ ʮʘʨ ʭװʨʵʵʪʵʡ ʘʩʫʫʜʣʳʥ 

ʟᴇʚʭᴇʥ ʥʵʛ ʪʘʣ ʥʴ ʛʵʜʛʠʡʛ ʩʫʜʣʘʘʯʜʳʥ ʜʵʚʰװװʣʞ ʙʘʡʛʘʘ ʷʥʟ ʙװʨʠʡʥ ʪʘʘʤʛʫʫʜ ʙʘʪʘʣʞ 

ʙʘʡʛʘʘ ʙʘ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣ ʭʵʣʙʵʨʰʠʥ ʙʠʡ ʙʦʣʦʭʦʜ ʥʫʪʛʠʡʥ ʫʫʛʫʫʣ ʙʘ ʩʫʫʛʫʫʣ 

ʦʚʦʛ ʘʡʤʛʫʫʜʳʥ ʭʵʨʭʵʥ ʦʨʦʣʮʩʦʥʳʛ ʪʦʜʨʫʫʣʘʭ ʥʴ ʟʘʨʯʤʳʥ ʯʫʭʘʣ ʘʩʫʫʜʘʣ ʶʤ. 

ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʥʵʛ ʘʥʭʘʘʨʘʣ ʪʘʪʜʘʛ ʭʵʚ ʰʠʥʞʠʡʥ ʙװʣʵʛ ʙʦʣ ʊᴇʚ 

ʄʦʥʛʦʣʜ ʦʣʦʥʪʘʘ ʪʦʭʠʦʣʜʦʭ ʭʠʨʛʩװװʨʠʡʥ ʪʘʣʙʘʡ ʜʘʭʴ ʭʵʚ ʰʠʥʞʠʪ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰ, 

ʭʠʨʛʠʩװװʨʪʵʡ ʭʘʤʪ ʦʨʰʠʭ ʜᴇʨʚᴇʣʞʠʥ ʭʵʣʙʵʨʪ ʙʫʣʰ ʙʘ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʜʦʪʦʦʜ 

ʙʘʡʛʫʫʣʘʤʞʠʜ ʘʰʠʛʣʘʩʘʥ ʙʫʣʰ ʙʦʣʦʥ ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ñʦʨʰʫʫʣʛʘò, ʙʫʛʘʥ ʭᴇʰᴇᴇʛᴇᴇʨ 

ʭʵʚ ʰʠʥʞʠʪ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ʭʘʰʣʘʛʘ ʭʠʡʩʵʥ ʙʫʣʰ ʟʵʨʵʛ ʙʦʣʥʦ. ɼʵʵʨʭ ʰʠʥʞ 

ʪʵʤʜʵʛ ʊᴇʚ ʄʦʥʛʦʣʳʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʠʡʛ ʛʦʚʴ, ʪʘʣ ʭʵʵʨʠʡʥ ʙʦʣʦʥ ɼʦʨʥʦʜ 

ʄʦʥʛʦʣʳʥ ʭʵʚ ʰʠʥʞʠʪ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʘʘʩ ʷʣʛʘʨʫʫʣʞ ʙʘʡʥʘ. ʕʥʜ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ 

ʟᴇʚʭᴇʥ ñʛʦʸ, ʩʘʡʭʘʥò ʤʘʪʝʨʠʘʣʳʥʭ ʥʴ ʭʫʚʴʜ ʘʰʠʛʣʘʩʘʥ ʫʫ ʵʩʚʵʣ ᴇᴇʨ ʷʤʘʨ ʥʵʛ 

ʰʘʣʪʛʘʘʥ ʙʘʡʥʘ ʫʫ ʛʵʩʵʥ ʘʩʫʫʣʪ ʛʘʨʯ ʙʦʣʥʦ. ɼʵʵʨʭ ʦʥʮʣʦʛʠʡʛ ʛʦʣ ʰʠʥʞ ʪʵʤʜʵʛ ʛʵʞ 
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 ʟʚʵʣ ʤʦʥʛʦʣʳʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʠʡʛ ʊᴇʚ ʙʦʣʦʥ ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ ʛʵʭ ʭʦʸʨ ʪʦʤװ

ʙװʣʵʛ ʙʦʣʛʦʥ ʭʫʚʘʘʥ װʟʵʞ ʙʦʣʦʭ ʙʘ ʵʥʵ ʰʠʥʞ ʪʵʤʜʵʛ ʥʴ ʭװʥ ʘʤʳʥ ʙװʪʵʮ, 

ʙװʨʵʣʜʵʭװװʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʦʣʦʣʪʦʡ ʙʘʡʥʘ. ɹʫʛʘʥ ʭᴇʰᴇᴇʛ ʪʦʣʛʦʡ ʪʘʣʳʛ ʥʴ ʟװװʥ ʟװʛ 

ʯʠʛʣװװʣʵʥ ʭװʥʯʣʵʥ ʦʨʰʫʫʣʘʭ, ʦʣʦʥ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʘʰʠʛʣʘʩʘʥ ʦʨʰʫʫʣʛʘ ʙʦʣʦʥ 

ʪʘʭʠʣʛʳʥ ʙʘʡʛʫʫʣʘʤʞʘʘʩ ʚʘʘʨ ʩʘʚʥʳ ʭʘʛʘʨʭʘʡ, ʘʣʪʘʥ ʛʦʸʣ ʯʠʤʵʛʣʵʣ, ʭװʨʵʣ ʪʦʛʦʦ 

ʦʣʜʦʞ ʙʘʡʛʘʘʛʘʘʩ ʛʘʜʥʘ ʦʣʦʥ ʪʦʦʥʳ ʙʦʜ, ʙʦʛʠʡʥ ʪʦʣʛʦʡ ʪʘʚʴʜʘʛ ʟʵʨʛʵʵʩ װʟʵʭʵʜ ʙʫʛʘʥ 

ʭᴇʰᴇᴇʥʜ ʦʥʮʛʦʡ ʭװʥʜʵʪʛʵʣʪʵʡ ʭʘʥʜʩʘʥ ʥʴ ʠʣʵʨʭʠʡ ʙʘʡʥʘ. ɼᴇʨʚᴇʣʞʠʥ ʙʫʣʰʥʳ ʛʘʜʘʘʜ 

ʭʘʰʣʘʛʘʜ ʙʫʛʘʥ ʯʫʣʫʫʥ ʭᴇʰᴇᴇʛ ʘʰʠʛʣʘʩʘʥ ʥʴ ʤᴇʥ ʣ ʭװʥʜʵʪʛʵʣʪʵʡ ʭʦʣʙʦʦʪʦʡ. 

ʍʠʨʛʠʩװװʨʠʡʥ ʪʘʣʙʘʡ ʜʘʭʴ ᴇʚᴇʨʤᴇʮ ʙװʪʵʮ, ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʪʘʡ ʜᴇʨʚᴇʣʞʠʥ ʭʵʣʙʵʨʪ 

ʙʫʣʰʥʘʘʩ ʚʘʘʨ ʩʘʚʥʳ ʭʘʛʘʨʭʘʡ ʦʣʜʦʭʦʦʩ ʛʘʜʥʘ ʟװװʥ ʟװʛ ʪʦʣʛʦʡʛ ʯʠʛʣװװʣʵʥ ʦʨʰʫʫʣʘʭ 

ʛʵʭ ʤʵʪ ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣʠʡʥ ʰʠʥʵ ʭʵʣʙʵʨ ʙʠʡ ʙʦʣʩʦʥ ʥʴ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰ ʙʦʣʦʥ 

ʭʠʨʛʠʩװװʨʠʡʥʭʥʠʡ ʭʦʦʨʦʥʜ ʪʦʛʪʩʦʥ ʩʦʸʣʳʥ ʭʘʨʠʣʮʘʘ, ʛʵʨ ʙװʣʠʡʥ ʭʘʨʠʣʮʘʥ 

ʥᴇʣᴇᴇʣʣʠʡʥ װʨ ʜװʥ ʙʦʣʦʣʪʦʡ ʙᴇʛᴇᴇʜ ʊᴇʚ ʄʦʥʛʦʣʳʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʦʥʮʣʦʛ 

ʠʡʤ ʟʘʤʘʘʨ ʙʠʡ ʙʦʣʩʦʥ ʛʵʣʪʵʡ. ʍʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣ ʪᴇʤʨʠʡʥ ʪװʨװװ 

 ʨʪʵʣ ʦʨʰʠʞ ʘʘʞʤʘʘʨ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʥʦʸʣʦʭ ʭʵʩʵʛ ʙʦʣʩʦʥ ʙʘʡʞװʝʠʡʛ ʭװ

ʙʦʣʦʭ ʪʘʣʪʘʡ. ɻʵʭʜʵʵ ʪʵʜ ᴇʤʥᴇʭ ʩʦʸʣʳʥ ʟʘʨʠʤ ʛʦʣ ʵʣʝʤʝʥʪ ᴇʚᴇʛ ʜʵʵʜʩʠʡʥ ʙʦʜʠʪ ʜװʨ 

ʙʦʣʦʭ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʵʨʭʵʤʣʵʥ ʰװʪʵʭ ʟʘʥ װʡʣ, ʪʘʭʠʣ ʪʘʡʣʛʘ, ʦʨʰʫʫʣʛʘʜ ʦʣʦʥ ʤʘʣ 

ʛʘʨʛʘʭ ʟʵʨʵʛ ʸʩ ʟʘʥʰʣʘʘ ʛʵʵʛʵʵʛװʡ ʪᴇʜʠʡʛװʡ ʜʘʨʘʘʛʠʡʥ ʫʛʩʘʘʪʥʳ װʡʣ ʷʚʮʘʜ ʦʨʦʣʮʩʦʥ 

ʛʵʞ װʟʵʭ װʥʜʵʩ ʙʘʡʥʘ. ʊᴇʚ ʄʦʥʛʦʣʳʥ ʭװʥʥװ ʥʘʨ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥʭʦʥʪʦʡ 

ʛʝʥʠʡ ʩʘʥʛʠʡʥ ʭʫʚʴʜ ʘʜʠʣ ʙʘʡʛʘʘ (23) ʪᴇʜʠʡʛװʡ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʫʣʩ ʪᴇʨʠʡʥ 

ʟʘʛʚʘʨʳʛ ʭװʥʥװ ʥʘʨ ʟʘʣʛʘʤʞʣʘʥ ʘʚʯʵʵ (16,17). ʍװʥʥװʛʠʡʥ ʦʨʰʫʫʣʛʳʥ ʟʘʥ װʡʣʜ ʪʦʜ 

ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʜʘʛ ʟʘʨʠʤ ʥʵʛ ʦʥʮʛʦʡ ʵʣʝʤʝʥʪ ʟᴇʚʭᴇʥ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ 

ʩʦʸʣʜ ʙʘʡʛʘʘ ʶʤ. ʊʫʭʘʡʣʙʘʣ, ʘʚʩʥʳ ʪʦʣʛʦʡ ʪʘʣʳʥ ʙʘʥʟʘʥʜ ʭʘʜʘʞ ʪʦʛʪʦʦʩʦʥ ʭװʨʵʣ, 

ʪᴇʤᴇʨ ʙʦʣʦʥ װʡʩ ʟװʩʵʞ ʭʠʡʩʵʥ ʥʘʨ, ʩʘʨʥʳ 4 ʜװʨʩʠʡʛ ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʥʘʨ, ʩʘʨʪʘʡ 

ʟװʡʨʣʵʞ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ɾʘʨʛʘʣʘʥʪʳʥ ʘʤʳʥ ʙʫʛʘʥ ʭᴇʰᴇᴇʛ ʘʰʠʛʣʘʩʘʥ 4-ʨ ʙʫʣʰʠʥʜ, 

ʙʫʣʰʥʳ ʥװʭʠʡʛ ʥʘʨ, ʩʘʨʥʳ ʜװʨʩ ʩʠʡʣʩʵʥ ʪʦʤ ʭʘʚʪʛʘʡ ʯʫʣʫʫʛʘʘʨ ʪʘʛʣʘʞ ʪʘʚʴʩʘʥ 

ʙʘʡʣʘʘ. ʊװװʥʯʣʵʥ, ʭװʥʥװ ʙʫʣʰʥʳ ʪʦʣʛʦʡ ʪʘʣʜ װʭʵʨ ʙʦʣʦʥ ʘʜʫʫʥʳ ʪʦʣʛʦʡ, ʰʠʡʨ, 

ʛʫʨʚʘʥ ʭʦʩ ʙʦʛʠʥʦ ʭʘʚʠʨʛʘ, ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʪʦʣʛʦʡʛ ʘʤʘʥ ʭװʟװװʥʠʡ ʭʘʤʪ, ʮᴇᴇʥ 

ʪʦʭʠʦʣʜʦʣʜ ʩװװʣ ʟʵʨʛʠʡʛ ʪʦʜʦʨʭʦʡ ʵʨʵʤʙʵʵʨ ᴇʨʞ ʪʘʚʴʩʘʥ ʙʘʡʭ ʥʴ ʤᴇʥ ʣ ʭʠʨʛʠʩװװʨ, 

ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʪʘʭʠʣʳʥ ʙʘʡʛʫʫʣʘʤʞʠʜ ʘʜʫʫʥʳ ʪʦʣʛʦʡ, ʰʠʡʨ ʪʘʚʴʜʘʛʪʘʡ ʘʜʠʣ 

ʙʘʡʛʘʘ ʥʴ ʫʜʘʤ ʪᴇʨʣʠʡʥ ʭʦʣʙʦʦʪʦʡʛ ʷʤʘʨ ʯ ʵʨʛʵʣʟʵʵʛװʡ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʍװʥʥװʛʠʡʥ 

ʮʵʨʵʛ-ʫʣʩ ʪᴇʨʠʡʥ ʭʦʣʙʦʦ װװʩʵʥ ʙʠʡ ʙʦʣʦʭʦʜ ʟᴇʚʭᴇʥ ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʛ ʪʵʵʛʯʠʜ 
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ʪᴇʜʠʡʛװʡ, ʩʦʸʣʳʥ ʭʫʚʴʜ ʭʵʩʵʛʯʣʵʥ ᴇᴇʨʯʣᴇʛʜʩᴇʥ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣʳʛ 

ʪʵʵʛʯ ʫʫʛʫʫʣ ʦʚʦʛ ʘʡʤʛʫʫʜ ʪʵʨʛװװʣʵʭ װװʨʵʛʪʵʡ ʦʨʦʣʮʩʦʥ ʛʵʞ װʟʵʭ װʥʜʵʩʪʵʡ. ʅᴇʛᴇᴇ 

ʪʘʣʘʘʩ ʭװʥʥװʜ ʝʚʨʘʟʠʡʥ ʟװװʥ ʙװʩʠʡʥ ʤʠʪʦʨʦʥʜʨ ʛʘʧʣʦ ʙװʣʵʛ ᴇʩᴇʭᴇʜ ʥᴇʣᴇᴇʣʩᴇʥ ʭװʯʠʥ 

ʟװʡʣ ʙʦʣ ʥʵʛʵʥ ʮʘʛʪ ʭװʥʥװʛʠʡʥ ʙװʨʵʣʜʵʭװװʥʜ ʷʥʟ ʙװʨʠʡʥ ʟʘʤʘʘʨ ʦʨʩʦʥ ʟװװʥ ʭᴇʨʰ 

ʫʭʫʘʥʴ, ʩʷʥʴʙʠ ʥʘʨ ʙʦʣʦʣʪʦʡ. ʍװʥʥװʛʠʡʥ ʩʦʸʣʳʥ ʛʘʨʘʣ װװʩʣʠʡʛ ʜʘʥ ʛʘʥʮ ʰʠʣʞʠʣʪ 

ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʦʥʦʣʦʦʨ ʪʘʡʣʙʘʨʣʘʭ ʥʴ ʫʯʠʨ ʜʫʪʘʛʜʘʣʪʘʡ ʙʘʡʛʘʘ ʙʘ ʝʨ ʥʴ ʊᴇʚ ɸʟʠʡʥ 

ʤʘʣʯʠʥ ʥװװʜʵʣʯʠʜ ʙʘʡʥʛʳʥ ʭᴇʜᴇʣʛᴇᴇʥ ʜʫʥʜ ʦʨʰʠʞ ʙʘʡʩʘʥ ʭʵʜʠʡ ʯ ʘʬʘʥʘʩʴʝʚʯʫʫʜʘʘʩ 

ʭʦʡʰ ʘʞ ʘʭʫʡ, ʩʦʸʣ, ʫʛʩʘʘʪʥʳ ʭʫʚʴʜ ʵʨʩ ᴇᴇʨʯʣᴇʛʜʩᴇʥ ʪʦʭʠʦʣʜʦʣ ʪʵʨ ʙװʨ 

ʘʞʠʛʣʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʶʤ. ʇʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʭʘʨʴʮʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʥʳ װʟװװʣʵʣʪʵʵʩ 

ʭʘʨʘʭʘʜ ʭװʥʥװʜ ᴇʨʥᴇ ʟװʛʠʡʥ ʛʝʥʠʡ ʩʘʥʛʠʡʥ ʜʘʚʪʘʤʞ 37,5 % ʙʫʶʫ ᴇʤʥᴇʭ ʭװʨʣʠʡʥ װʝʵʩ 

ʙʫʫʨʩʘʥ ʙʘʡʜʘʣʪʘʡ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʤʠʪʦʭʦʥʜʨ ɼʅʍïʠʡʥ ʜʘʚʪʘʤʞ, ʫʜʤʳʥ ʪʘʣʘʘʨʘʘ 

ʭװʨʣʠʡʥ װʝʠʡʥ ʭװʥ ʘʤʘʘʩ ʷʣʛʘʘʛװʡ ʙʘʡʛʘʘ ʙʘ ʭʘʨʠʥ ʜʦʨʥʦ ʟװʛʠʡʥ ʤʠʪʦʭʦʥʜʨ ɼʅʍ 

ʛʝʥʠʡ ʩʘʥ 4,8 % ᴇʩʩᴇʥ װʟװװʣʵʣʪ ʛʘʨʯ ʙʘʡʛʘʘ ʥʴ ʭװʥʥװʛʠʡʥ ʩʦʸʣ, ʫʛʩʘʘʪʥʳ ʥʠʡʪʣʵʛʪ 

ʭʵʣʙʵʨʰʠʥ ʪʦʛʪʦʭʦʜ ᴇʤʥᴇʭ ʭʠʨʛʠʩװװʨ, ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥʭʦʥ ʠʜʵʚʭʠʪʵʡ 

ʦʨʦʣʮʩʦʥ ʙʦʣʦʭʳʛ ʜʘʭʠʥ ʙʘʪʘʣʞ ʙʘʡʥʘ ʛʵʣʪʵʡ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʝʚʨʘʟʠʡʥ ʟװװʥ ʙװʩʠʡʥ 

ʛʝʥʠʡ ʩʘʥ ᴇʩᴇʞ ʙʘʡʛʘʘ ʥʴ ʶʫʥʳ ᴇʤʥᴇ ʤʝʭʘʥʠʢ ʙʦʣʦʥ ʦʡʨ ʟʫʫʨʳʥ ʰʠʥʵ ʰʠʣʞʠʣʪ 

ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʛʘʨʩʘʥ ᴇʩᴇʣʪ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. 

ʄʦʥʛʦʣʳʥ ʭʵʨʵʛʣʵʛʜʵʭװװʥ ʜʵʵʨ ʭʠʡʩʵʥ ʘʥʭʥʳ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʥʳ 

ʙװʪʵʵʣ (2003) ʛʘʨʩʘʥʘʘʩ ʭʦʡʰ ʬʨʘʥʮ, ʘʤʝʨʠʢ ʙʦʣʦʥ ʩʦʣʦʥʛʦʩ ʩʫʜʣʘʘʯʜʳʥ ʛʦʣ ʪᴇʣᴇʚ 

ʭװʥʥװʛʠʡʥ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʘʩʫʫʜʣʳʛ ʭᴇʥʜᴇʥ ʪʘʚʴʩʘʥ ʭʵʜ ʭʵʜʵʥ ᴇʛװװʣʵʣ ʭʵʚʣʵʛʜʞʵʵ. 

ɸʥʭʥʳ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʛ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʘʥʪʘʡ ʩʫʤʳʥ ʥʫʪʘʛ, ʕʛʠʡʥ 

ʛʦʣʳʥ ɹʫʨʭʘʥ ʪʦʣʛʦʡ ʛʵʭ ʛʘʟʘʨ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ 100 ʛʘʨʫʡ ʙʫʣʰʥʳ ʷʩʥʘʘʩ ʩʦʥʛʦʥ 

ʘʚʩʘʥ 60 ʦʨʯʠʤ ʜʵʵʞʠʜ ʭʠʡʩʥʵʵʨ ʭװʥʥװʛʠʡʥ ʭװʥ ʘʤʳʥ ʙװʨʵʣʜʵʭװװʥʠʡʛ ʛʝʥʝʪʠʢʠʡʥ 

ʪװʚʰʠʥʜ ʭʵʣʵʣʮʵʭ ʙʦʣʦʤʞ ʥʵʵʛʜʩʵʥ ʶʤ. ʕʛʠʡʥ ʛʦʣʳʥ ʭװʥʥװ ʥʘʨ ɹʫʨʭʘʥ ʪʦʣʛʦʡʜ 400 

ʛʘʨʫʡ ʞʠʣʠʡʥ ʪʫʨʰ װʭʵʛʩʵʜʠʡʛ ʦʨʰʫʫʣʞ ʠʨʩʵʥ ʥʴ (19, 18) ʭװʥʥװʛʠʡʥ ʦʚʦʛ ʘʡʤʛʠʡʥ 

ʙװʪʵʮ ʙװʨʵʣʜʵʭװװʥʠʡʛ ʩʫʜʣʘʭʘʜ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʭʵʨʵʛʣʵʛʜʵʭװװʥ ʙʦʣʞ ʙʘʡʥʘ. 

ʕʛʠʡʥ ʛʦʣʳʥ ʭװʥʥװ ʥʘʨʪ ɸʟʠʡʥ A, B4b, C, D4, D5 ʵʩʚʵʣ D5 ʙʫʶʫ F1b ʤʠʪʦʭʦʥʜʨ ʛʘʧʣʦ 

ʙװʣʵʛ 89 %, ɽʚʨʦʧʳʥ U2, U5a1a ʙʦʣʦʥ J1 ʤʠʪʦʭʦʥʜʨ ʛʘʧʣʦ ʙװʣʵʛ ʦʡʦʣʮʦʦʛʦʦʨ 11 % 

ʙʘʡʛʘʘ (19) ʙʫʶʫ ʤʦʥʛʦʣ ʪᴇʨʭʪᴇʥʠʡ ʛʝʥʠʡ ʩʘʥ ʜʘʚʘʤʛʘʡʣʩʘʥ ʙװʨʵʣʜʵʭװװʥʪʵʡ ʙʘʡʥʘ. 

ʊװװʥʯʣʵʥ, ʙʠʜʥʠʡ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʕʛʠʡʥ ʛʦʣʳʥ ɹʘʨʫʫʥ ɹʵʣʩʵʛʠʡʥ 29-ʨ 

ʭװʥʥװ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʤʠʪʦʭʦʥʜʨʳʥ ʉ4ʘ1ʘ4ʘ ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʤᴇʥ 

ʋʫʨʛʳʥ ʛʦʣʳʥ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʜʫʛʫʡ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʷʛ ʠʞʠʣ ʛʘʧʣʦ ʙװʣʛʠʡʛ 



 

78 

 

ʪʵʵʛʯ ʙʘʡʛʘʘʛʘʘʩ װʟʵʭʵʜ ʕʛʠʡʥ ʛʦʣʳʥ ʵʨʪʥʠʡ ʭװʥ ʘʤʳʥ ʛʝʥʠʡ ʩʘʥ 5 ʤʘʰ ʵʨʪʥʠʡ 

ʟʘʣʛʘʤʞ ʭʦʣʙʦʦʪʦʡ ʙʘʡʭ װʥʜʵʩʪʵʡ ʙʘʡʥʘ. ʉ ʛʘʧʣʦ ʙװʣʵʛ ɼʦʨʥʦʜ ʙʦʣʦʥ ʊᴇʚ ɸʟʠʜ ʵʣʙʵʛ 

ʪʦʭʠʦʣʜʦʭ ʙᴇʛᴇᴇʜ ʭװʥʥװ ʥʘʨʪ ʥʵʛʵʥ ʘʜʠʣ ʠʣʵʨʯ ʙʘʡʥʘ. װתʥʵʵʩ ʛʘʜʥʘ ɸʤʝʨʠʢ ʪʠʚʠʡʥ 

ʫʫʛʫʫʣ ʦʨʰʠʥ ʩʫʫʛʯʜʳʥ ʤʠʪʦʭʦʥʜʨʠʡʥ A, B, D ʙʦʣʦʥ X ʛʘʧʣʦ ʙװʣʛʠʡʥ ʥʵʛ ʙʦʣʥʦ. 

ʕʛʠʡʥ ʛʦʣʳʥ ʭװʥʥװ ʙʫʣʰʥʳ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʪʘʡ ʟʵʨʵʛʮװװʣʵʥ ʕʛʠʡʥ ʛʦʣʳʥ 

ʦʨʯʠʥ װʝʠʡʥ ʭװʥ ʘʤʳʥ ʜʫʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʤʠʪʦʭʦʥʜʨ ɼʅʍ-ʠʡʥ 9 ʛʘʧʣʦ ʙװʣʵʛ, 

ʤᴇʥ SNPïʠʡʥ 27 ʛʘʧʣʦ ʙװʣʵʛ ʪʫʭʘʡʥ ʥʫʪʛʠʡʥ ʵʨʪʥʠʡ ʭװʥʥװʪʵʡ ʠʞʠʣ ʪᴇʩʪʵʡ ʙʘʡʛʘʘ 

ʘʞʵʵ. Keyser-Tracqui ʥʘʨʳʥ ʜʘʨʘʘʛʠʡʥ ʩʫʜʘʣʛʘʘ ʕʛʠʡʥ ʛʦʣʳʥ ʦʜʦʦʛʠʡʥ ʭװʥ ʘʤ, ʦʨʯʠʥ 

ʮʘʛʠʡʥ ʤʦʥʛʦʣʯʫʫʜ, ʦʨʯʠʥ ʮʘʛʠʡʥ ʷʢʫʪ ʙʦʣʦʥ ʪʫʨʢ ʫʣʩʳʥ ʭװʥ ʘʤʳʥ ʤʠʪʦʭʦʥʜʨ ɼʅʍ 

ᴇʛᴇʛʜᴇʭװװʥʪʵʡ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʣʘʭʘʜ ʕʛʠʡʥ ʛʦʣʳʥ ʭװʥʥװʛʠʡʥ 8 ʛʘʧʣʦ ʭʵʚ ʰʠʥʞ 

ʕʛʠʡʥ ʛʦʣʳʥ ʦʜʦʦʛʠʡʥ ʭװʥ ʘʤʜ, 4 ʛʘʧʣʦ ʭʵʚ ʰʠʥʞ ʦʨʯʠʥ ʮʘʛʠʡʥ ʤʦʥʛʦʣʳʥ ʭװʥ ʘʤ, 

ʷʢʫʪʳʥ ʭװʥ ʘʤʜ 2 ʙʘʡʩʘʥ ʙʦʣ ʪʫʨʢʫʫʜ ʪʫʩʜʘʘ ʢʣʘʩʪʝʨ ʙʦʣʞ ʙʘʡʥʘ (18). ʊװװʥʯʣʵʥ, ᴆʚᴇʨ 

ɹʘʡʛʘʣʠʡʥ ɼʵʨʩʪ ʢװʪʣװʛ, ɪʥʭʦʨ, ʀʣʴʤʠʡʥ ʘʤ ʙʦʣʦʥ ɼʦʦʜ ʀʚʦʣʛʳʥ ʭװʥʥװʛʠʡʥ 

ʦʨʰʫʫʣʛʳʥ ʛʘʟʨʳʥ 12 ʜʵʵʞʠʡʛ ʩʫʜʣʘʭʘʜ ʟװװʥ ʝʚʨʘʟʠʡʥ A4, B5b, C, D ʙʘʨʫʫʥ ʝʚʨʘʟʠʡʥ 

U2a, U7 ʟʵʨʵʛ ʤʠʪʦʭʦʥʜʨʳʥ 7 ʛʘʧʣʦ ʙװʣʵʛ ʛʘʨʩʘʥ ʙᴇʛᴇᴇʜ (5) ʕʛʠʡʥ ʛʦʣʳʥ ʭװʥʥװ ʙʦʣʦʥ 

ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʳʥ ʛʝʥʠʡ ʩʘʥʪʘʡ ʤʘʰ ʪᴇʩʪʵʡ ʙʘʡʥʘ. װתʥʵʵʩ ʛʘʜʥʘ ɸʨʭʘʥʛʘʡʥ 

ɹʘʪʮʵʥʛʵʣ, ʕʨʜʵʥʵʤʘʥʜʘʣ, ᴆʛʠʡʥʫʫʨ, ᴆʚᴇʨʭʘʥʛʘʡʥ ᴆʣʟʠʡʪ, ɹʦʛʜ, ɹʫʣʛʘʥʳ ʍʫʪʘʛ-

ᴆʥʜᴇʨ, ɹװʨʵʛʭʘʥʛʘʡ, ʉʘʡʭʘʥ ʙʦʣʦʥ ʕʛʠʡʥ ʛʦʣ, ʊᴇʚ ʘʡʤʛʠʡʥ ɹʘʷʥ-ᴆʥʞװװʣ, ᴆʥʜᴇʨ-

ʉʘʥʪʳʥ 48 ʭװʥʥװ ʙʫʣʰʥʳ ʜʵʵʞʠʡʛ ʩʫʜʣʘʭʘʜ 39 ʛʘʧʣʦ ʭʵʚ ʰʠʥʞʠʡʥ 15 ʛʘʧʣʦ ʙװʣʵʛ 

ʛʘʨʯʵʵ. ɿװװʥ ʟװʛʠʡʥ (ɽʚʨʘʟʠʡʥ ʟװװʥ ʭʵʩʵʛ) A, B, C, D, G, M, Y ʙʦʣʦʥ Z, ʙʘʨʫʫʥ ʟװʛʠʡʥ 

(ɽʚʨʘʟʠʡʥ ʙʘʨʫʫʥ ʭʵʩʵʛ) H, HV, J, R, T, U,V ʙʦʣʦʥ W ʤʠʪʦʭʦʥʜʨ ʛʘʧʣʦ ʙװʣʛװװʜ ʛʘʨʩʘʥ 

ʙʘ ɹʘʨʫʫʥ ɽʚʨʘʟʠʡʥ ʛʘʧʣʦ ʙװʣʵʛ ʭװʨʣʠʡʥ װʝʠʡʥʭʵʵʩ ʙʫʫʨʯ 37,5 % ʙʦʣʞ, ʭʘʨʠʥ 

ɼʦʨʥʦʜ ɽʚʨʘʟʠʡʥ ʛʘʧʣʦ ʙװʣʵʛ 6265 % ʙʦʣʞ ʠʣʪ ʜʘʚʘʤʛʘʡʣʘʭ ʙʦʣʩʦʥ ʘʞʵʵ. ʕʥʵ ʥʴ 

ʭװʨʵʣ, ʪᴇʤʨʠʡʥ ʪװʨװ װװʝʜ ʭʠʨʛʠʩװװʨ, ʙʫʛʘʥ ʭᴇʰᴇᴇʥʠʡ ʩʦʸʣʳʛ ʪʵʵʛʯ ʝʚʨʦʧ ʛʘʨʘʣʪʘʡ 

ʫʛʩʘʘʪʥʳ ʙװʣʛװװʜ ʟʦʥʭʠʣʩʦʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʙʦʣʩʦʥʪʦʡ ʭʦʣʙʦʦʪʦʡ ʙʦʣʦʣʪʦʡ. 

ʊʵʜ ɼʫʥʜʘʜ ɸʟʠʡʛ ʯʠʛʣʵʥ ʩʢʠʬ ʤʘʷʛʠʡʥ ʩʦʸʣ ʙʠʡ ʙʦʣʭʦʜ ʪװʣʭʵʮ װʟװװʣʞʵʵ. 

ʊᴇʚ ʄʦʥʛʦʣʳʥ ʭװʥʥװʛʠʡʥ ʭװʥ ʘʤʳʛ ʭװʨʣʠʡʥ װʝʠʡʥ ʊᴇʚ ʄʦʥʛʦʣ (ʅʊᴆ 1500- 

500), ʊᴇʚ ʄʦʥʛʦʣʳʥ ʘʬʘʥʘʩʴʝʚ (ʅʊᴆ 2650-2400), ʵʟʵʥʪ ʛװʨʥʠʡ װʝʠʡʥ ʊᴇʚ ʄʦʥʛʦʣ 

(ʅʊ 1200-1400), ʄʠʥʫʩʳʥ ʭʦʪʛʦʨ (ʅʊᴆ 700), ɿװװʥ ᴆʤʥᴇʜ ʊʘʨʠʤʳʥ ʩʘʚ ʛʘʟʘʨ (ʅʊᴆ 

1000-800), ʋʤʘʨʜ ʍʷʪʘʜʳʥ ʭװʥ ʘʤ ʙʘ ʜʫʥʜʘʜ ʵʨʪʥʠʡ ʋʥʛʘʨ (ʅʊ 900-1000), ʆʥʛʫʜ 

ʘʡʤʘʛ (ʅʊ 1127-1368), ᴆʚᴇʨ ʄʦʥʛʦʣ ʙʘ ʇʘʟʳʨʠʢ (ʅʊᴆ 800-300), ɸʣʪʘʡʥ ʩʘʢ ʙʘ ʖʘʥʴ 

ʫʣʩʳʥ ʫʤʘʨʜ ʥʠʡʩʣʵʣ ʐʘʥʜʫ (ʵʨʪʥʠʡ ʦʨʰʫʫʣʘʛʳʥ ʛʘʟʘʨ) (ʅʊ 1260-1400), ʊʘʛʘʨʳʥ 
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ʩʦʸʣ (ʅʊᴆ1000-100), ʄʠʥʫʩʳʥ ʭʦʪʛʦʨ ʙʘ Taojiazhai ʦʨʰʫʫʣʛʳʥ ʛʘʟʘʨ (ʅʊ 200-400), 

ʎʠʥʴʭʘʡ ʙʘ ʊʵʥʛʵʨ ʫʫʣʳʥ Beilu ʦʨʰʫʫʣʛʳʥ ʛʘʟʘʨ (ʅʊᴆ 1900-1300) ʟʵʨʵʛ ʵʨʪʥʠʡ ʭװʥ 

ʘʤʳʥ 14 ʙװʣʵʛʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʵʨʩ ʷʣʛʘʘ ʭʘʨʘʛʜʘʭʛװʡ ʙʘʡʥʘ (23). 

ɼʵʵʨʭ ʩʫʜʘʣʛʘʘʥʳ ʭװʨʵʵʥʜ ʤʦʥʛʦʣʳʥ ʭװʨʵʣ, ʪᴇʤʨʠʡʥ ʪװʨװ װװʝ ʙʦʣʦʥ ʭװʥʥװʜ 

ʠʣʵʨʯ ʙʫʡ ʤʠʪʦʭʦʥʜʨ ʛʘʧʣʦ ʙװʣʛװװʜʠʡʛ ʭʘʨʴʮʫʫʣʞ װʟʵʭʵʜ ʭװʨʣʠʡʥ װʝʜ ʦʜʦʦʛʦʦʨ 

ʙװʨʪʛʵʛʜʵʵʛװʡ ʙʘʡʛʘʘ ɹʘʨʫʫʥ ɽʚʨʘʟʠʡʥ U, T, W ʙʦʣʦʥ ɿװװʥ ɽʚʨʘʟʠʡʥ Y, F ʛʘʧʣʦ ʙװʣʵʛ 

ʭװʥʥװʜ ʰʠʥʵʵʨ ʥʵʤʵʛʜʩʵʥ ʙʦʣ ʭװʨʣʠʡʥ װʝʜ ʙʘʡʩʘʥ K ʛʘʧʣʦ ʙװʣʵʛ ʭʘʩʘʛʜʩʘʥ ʙʘʡʥʘ. 

ʕʥʵ ʥʴ ʦʨʦʥ ʥʫʪʛʠʡʥ ʯʘʥʘʨʪʘʡ ʰʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʙʦʣʦʣʪʦʡ. U ʛʘʧʣʦ 

ʙװʣʵʛ ʦʜʦʦʛʦʦʨ ᴆʚᴇʨ ɹʘʡʛʘʣ, ʕʛʠʡʥ ʛʦʣ ʙʦʣʦʥ ɸʨʭʘʥʛʘʡʥ ʭװʥʥװʜ ʙʘʡʛʘʘ ʙʦʣ 

ʇʘʟʳʨʠʢʠʡʥ 6 ʩʦʸʣʜ U, T, H ʟʦʥʭʠʣʦʭ ʛʘʧʣʦ ʙװʣʵʛ ʙʦʣʞ ʛʫʨʘʚʳʥ ʥʵʛ ʭʫʚʠʡʛ ʥʴ 

ʵʟʵʣʜʵʛ ʘʞʵʵ. Y ʛʘʧʣʦ ʙװʣʵʛ ʩʷʮʷʜʷʥʳ ʩʦʸʣʜ ʙʘʡʭʛװʡ, ʭʘʨʠʥ ʊᴇʚ ʍʷʪʘʜʳʥ Taosi ʩʦʸʣ, 

ʥʠʚʭʠ, ʘʡʥʘ ʙʦʣʦʥ ɿװװʥ ɸʟʠʜ, F1b ʛʘʧʣʦ ʙװʣʵʛ ʩʷʮʷʜʷʥʳ ʩʦʸʣ , ɼʦʨʥʦʜ ʍʷʪʘʜ, ʗʧʦʥʜ 

ʠʣװװʪʵʡ ʪʦʭʠʦʣʜʦʭʦʦʩ ʛʘʜʥʘ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣ, ʙʫʨʠʘʜʘʜ ʙʘʡʭ ʘʞʵʵ. װתʥʵʵʩ װʟʚʵʣ 

ʭװʥʥװʛʠʡʥ ʭװʥ ʘʤʳʥ ʙװʨʵʣʜʵʭװװʥʜ ʧʘʟʳʨʳʢʯʫʫʜ ʙʦʣʦʥ ʩʦʸʣʳʥ ʭʘʤʘʘʜʘʣ ʥʴ 

ʦʜʦʦʛʦʦʨ ʪᴇʜʠʡʣᴇʥ ʪʦʜʦʨʭʦʡʛװʡ ʰʠʥʵ ʦʨʰʠʥ ʩʫʫʛʯʠʜ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʜʵʵʨʭ 

ʛʘʧʣʦ ʙװʣʛװװʜ ʜʘʨʘʘ ʜʘʨʘʘʛʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʠʣʨʵʯ ʙʦʣʦʭ ʶʤ. ʍʵʤʞʠʣʪʠʡʥ ʙʫʩ 

 ʭʵʚ ʰʠʥʞ װʥʥװʥʘʨʪ, ʭ װʥʥװʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ ʕʛʠʡʥ ʛʦʣʳʥ ʭװʣʵʣʪ ʙʦʣʦʥ ʰװװʟװ

ʭʘʨʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʙʘ ʭʘʨʠʥ ʩʷʥʴʙʠ ʙʦʣʦʥ ʫʤʘʨʜ ʭʷʪʘʜʳʥ ʜʦʦʜ ʩʷʮʷʜʷʥʳ ʩʦʸʣ, 

ʐʠʥʴʞʘʥʳ ʊʵʥʛʵʨ ʫʫʣʳʥ Beilu ʦʨʰʫʫʣʛʳʥ ʛʘʟʨʳʥ ʭװʥ ʘʤʪʘʡ ʦʡʨʪʦʭ ʭʘʥʜʣʘʛʘʪʘʡ 

ʙʘʡʥʘ (21, 22). 

ʊװװʥʯʣʵʥ, ʪʦʭʠʦʣʜʦʣʳʥ ʙʘʡʜʣʘʘʨ ʩʦʥʛʦʥ ʘʚʩʘʥ ʦʶʫʪʥʫʫʜʳʥ ɼʅʍ ʜʵʵʞʠʜ 

ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʥʵʛ ʦʶʫʪʘʥ W1d, ɿʘʚʭʘʥʳ ᴇᴇʨ ʥʵʛ ʦʶʫʪʘʥ HV6 

ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯ ʙʘʡʣʘʘ. ʄʘʥʘʡ ʩʫʜʘʣʛʘʘʥʳ ᴇᴇʨ ʥʵʛʵʥ ʯʠʛʣʵʣ ʙʦʣ ʦʨʯʠʥ װʝʠʡʥ 

ʤʦʥʛʦʣʯʫʫʜʳʥ ʜʫʥʜ ʭʠʡʩʵʥ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘ ʙʘʡʣʘʘ. ᴆʤʥᴇʭ ʩʫʜʘʣʛʘʘʥʜ 

ʙװʨʪʛʵʛʜʵʵʛװʡ HV ʷʣʘʥʛʫʷʘ, W, I ʟʵʨʵʛ ʙʘʛʘ ʪʘʨʭʘʣʪʪʘʡ ʛʘʧʣʦ ʙװʣʵʛ ʦʨʯʠʥ װʝʠʡʥ 

ʤʦʥʛʦʣʜ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʩʦʥ ʥʴ ʫʛ ʘʞʣʳʥ ʥʵʛʵʥ ʯʫʭʘʣ װʨ ʜװʥ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ ʦʜʦʦʛʦʦʨ 

ʍᴇʚʩʛᴇʣ, ɿʘʚʭʘʥ, ʍʵʥʪʠʡ ʙʦʣʦʥ ɼʫʥʜʛʦʚʴ ʟʵʨʵʛ ʘʡʤʛʠʡʥ 7 ʦʶʫʪʥʳ 4 ʥʴ ɹʘʨʫʫʥ ɸʟʠ 

ʙʘ ʝʚʨʦʧʯʫʫʜʳʥ ʜʫʥʜ ʠʣװװ ᴇʨʛᴇʥ ʪʘʨʭʘʩʘʥ ʜʵʵʨ ʜʫʨʜʩʘʥ ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯʠʜ, 

 ʣʜʩʵʥ 3 ʥʴ ɸ, ʉ, D, G ʛʵʭ ʤʵʪ ɼʦʨʥʦʜ ʙʦʣʦʥ ʊᴇʚ ɸʟʠʜ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʛʝʥʠʡ ʩʘʥʛװ

ʪʵʵʯʠʜ ʙʦʣʞ ʙʘʡʛʘʘ ʥʴ ʝʨᴇʥʭʠʡʜʵʵ ʭװʥʥװ ʥʘʨʳʥ ʭװʥ ʘʤʳʥ ʙװʪʵʮ ʙװʨʵʣʜʵʭװװʥʠʡʛ 

ʵʨʭʛװʡ ʩʘʥʘʛʜʫʫʣʞ ʙʘʡʥʘ.  
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ɸ4, D, ʉ ʛʘʧʣʦ ʙװʣʛʠʡʥ ʪʦʜʦʨʭʦʡ ʭʫʚʠʣʙʘʨʫʫʜ ᴆʤʥᴇʜ ʉʠʙʠʨʴ (ᴆʚᴇʨ ɹʘʡʛʘʣ 

ʦʨʦʦʜ), ʊᴇʚ ɸʟʠʡʥ ʫʫʛʫʫʣ ʭװʥ ʘʤʳʥ ʛʝʥʠʡ ʩʘʥʜ ʙʘʡʛʘʘ ʙʘ ʭװʥʥװʛʠʡʥ ʛʝʥ ʙʘʡʞ ʙʦʣʦʭ 

ʶʤ (5). ʍװʥʥװʛʠʡʥ ʤʠʪʦʭʦʥʜʨ ɼʅʍïʠʡʥ ʥʠʡʪʣʵʛ ʛʘʧʣʦ ʙװʣʛװװʜ ʦʨʦʥ ʥʫʪʛʠʡʥ ʭװʥ 

ʘʤʘʘʩ ʛʘʨʘʣʪʘʡ ʙᴇʛᴇᴇʜ ʛʘʜʥʳ ʵʭ ʩʫʨʚʘʣʞʘʘʩ ʦʨʞ ʠʨʩʵʥ ʛʝʥ ʙʘʡʭʛװʡ ʙʘʡʛʘʘ ʥʴ (22) 

ʪʫʭʘʡʥ ʥʫʪʛʠʡʥ ʭװʨʣʠʡʥ װʝʠʡʥ װʥʜʩʵʥ ʦʨʰʠʥ ʩʫʫʛʯ ʭװʥ ʘʤ, ʰʠʥʵʵʨ ʰʠʣʞʠʥ ʠʨʞ 

ʩʫʫʨʴʰʠʛʩʘʜʪʘʡ ʛʝʥʝʪʠʢʠʡʥ ʪʘʣʘʘʩʘʘ ʰʫʫʜ ʭʦʣʙʦʦʪʦʡ ʙʘʡʩʘʥ ʙʦʣʦʣʪʦʡ. 

 ʥʵʵʩ ʛʘʜʥʘ ʉʠʙʠʨʠʡʥ ʭʦʡʜ ʭʷʟʛʘʘʨʘʘʩ ʛʘʨʘʣʪʘʡ ʙʦʣʦʣʪʦʡ ʉ5b1b ʭʫʚʠʣʙʘʨװת

ʙʘʡʥʘ (5). ʋʭʘʘ ʭʫʜʘʛʠʡʥ ʭװʨʣʠʡʥ ʜʫʥʜ װʝʜ ʭʦʣʙʦʛʜʦʭ ʪװʨװװʣʛʵ ʥʴ ʭʘʨʫʫʣʞ 

ʦʨʰʫʫʣʜʘʛ ʩʦʸʣʳʥ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʉ5 ʛʘʧʣʦ ʙװʣʵʛ [ʄʦʥʛʦʣʳʥ ʩʦʸʣ II, 2011:277.287] 

ʙʘʡʩʘʥ ʙʘ ʕʛʠʡʥ ʛʦʣʳʥ 47-ʨ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʤᴇʥ ʘʜʠʣ ʙʘʡʛʘʘ ʥʴ ʜʵʵʨʭ ʛʘʧʣʦ ʙװʣʛʠʡʛ 

ʪʵʵʛʯʠʜ ʮᴇᴇʥʛװʡ ʙʘʡʩʥʳʛ ʭʘʨʫʫʣʞ ʙʘʡʛʘʘ ʙʦʣʦʣʪʦʡ. ʄʦʥʛʦʣʳʥ ʕʟʵʥʪ ʛװʨʥʠʡ ʙװʩ 

ʥʫʪʛʠʡʥ ʭװʨʵʵʥʜ ʉ(5) ʛʘʧʣʦ ʭʵʚ ʰʠʥʞ ʪװʛʵʵʤʵʣ ʙʘʡʥʘ (23) ʉ5 ʛʘʧʣʦ ʙװʣʵʛ ʕʥʵʪʭʵʛʠʡʥ 

ʙʘʨʫʫʥ ʭʦʡʜ ʙʘ ʟװװʥ ʭʦʡʜ ʭʵʩʵʛ, ʇʘʢʠʩʪʘʥʳ ᴇʤʥᴇʜ, ʉʘʫʜʳʥ ɸʨʘʙʳʥ ʜʦʨʥʦʜ ʭʵʩʵʛ 

ʙʦʣʦʥ ʅʝʧʘʣʜ ʙʘʛʘ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ ʘʞʵʵ. 

ɼʘʨʘʘʛʠʡʥ ʙװʣʵʛ ʭʫʚʠʣʙʘʨ ɺ4, ɺ5 ʛʘʧʣʦ ʙװʣʵʛ ʦʨʯʠʥ װʝʠʡʥ ʍʷʪʘʜʳʥ ᴇʤʥᴇʜ 

ʤʫʞ ʙʦʣʦʥ ɿװװʥ ᴆʤʥᴇʜ ɸʟʠʜ ʠʣװװ ʪʘʨʭʩʘʥ ʙʘʡʭ ʘʞʵʵ. ʕʥʵ ʥʴ ʭʷʪʘʜ ʩʫʨʚʘʣʞʠʜ 

ʜʫʨʜʩʘʥ ʭװʥʥװ, ʭʷʪʘʜ ʭʦʸʨʳʥ ʵʨʪʥʠʡ ʭʦʣʙʦʦʛ ʪʫʩʛʘʞ ʙʘʡʞ ʙʦʣʦʭ ʪʘʣʪʘʡ ʛʵʞ 

ʇʠʣʠʧʝʥʢʦ ʥʘʨ װʟʩʵʥ [2011:222-225]. ɺ ʛʘʧʣʦ ʙװʣʵʛ ʩʷʮʷʜʷʥʳ ʩʦʸʣʜ ʦʜʦʦʛʦʦʨ 

ʙװʨʪʛʵʛʜʵʵʛװʡ ʙʘʡʥʘ. ɺ ʛʘʧʣʦ ʙװʣʵʛ ʦʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʘʜ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ 

ʛʘʨʜʘʛ ʤʠʪʦʭʦʥʜʨʳʥ D, ʉ, ʄ ʛʘʧʣʦ ʙװʣʛʠʡʥ ʜʘʨʘʘ ʦʨʞ ʙʘʡʛʘʘ ʶʤ. ʍװʥʥװ ʥʘʨʳʥ ʛʘʨʘʣ 

 ʛʠʡʥ ʰʘʩʪʠʨò-ʪ ʛʘʨʜʘʛװʥʥװʩʣʠʡʥ ʪʘʣʘʘʨʭ ʭʘʤʛʠʡʥ ʵʨʪʥʠʡ ʜʦʤʦʛ ʉʳʤʘ ʎʷʥʴ-ʳ ñʍװװ

ʙᴇʛᴇᴇʜ ʩʫʜʣʘʘʯʠʜ ʷʥʟ ʙװʨʠʡʥ ᴇʥʮʛᴇᴇʩ ʪʘʡʣʙʘʨʣʘʩʘʘʨ 7 ʠʨʩʵʥ. ʋʛ ʜʦʤʦʛʪ ᴇʛװװʣʩʥʵʵʨ 

ñʍװʥʥװʛʠʡʥ ᴇʚᴇʛ ʜʵʵʜʵʩ ʙʦʣ ʩʷ-ʭʦʫ ʦʚʛʠʡʥ ʫʜʘʤ ʙᴇʛᴇᴇʜ ʐʫʥʴʚʵʡ ʛʵʜʵʛò ʛʵʞʵʵ. 

ʕʨʪʥʠʡ ʍʷʪʘʜʳʥ ʪʘʡʣʙʘʨʣʘʛʯʜʳʥ ʪʘʡʣʙʘʨʘʘʨ ʉʷ ʫʣʩʳʥ ʩװװʣʯʠʡʥ ʵʟʵʥ ʭʘʘʥ ʎʟʝ 

ʭʘʨʛʠʩ ʭʵʨʮʛʠʡ ʙʘʡʩʘʥ ʫʯʠʨ ʐʘʥ ʫʣʩʳʥ (ʅʊᴆ 1766-1122) ʵʟʵʥ ʊʘʥ ʪװװʥʠʡʛ ʜʦʚʪʣʦʥ 

ʄʠʥʪʘʦ ʛʘʟʘʨ ʮᴇʣʞʵʵ. ʊʵʨ ʛʫʨʚʘʥ ʞʠʣ ʙʦʣʦʦʜ װʭʵʭʵʜ ʪװװʥʠʡ ʭװװ ʍʫʥʴʶʡ ʥʴ ʎʟʝʛʠʡʥ 

ʪʘʪʚʘʨ ʵʤʪʵʡ ʛʵʨʣʵʥ, ʫʤʘʨ ʟװʛʪ ʷʚʞ ʤʘʣ ʤʘʣʣʘʥ, ʥװװʜʵʣʣʵʥ ʘʤʴʜʨʘʭ ʙʦʣʞʵʵ. ʊʵʜʥʠʡʛ 

ʭʷʪʘʜʫʫʜ ʭװʥʥװ ʛʵʭ ʙʦʣʩʦʥ (7). ʉʫʜʣʘʘʯ ɻ.ʉװʭʙʘʘʪʘʨ ʫʛ ʜʦʤʛʠʡʛ ʵʨʩ ʥʷʮʘʘʩʘʥ, ʥᴇʛᴇᴇ 

ʪʘʣʘʘʩ ʜʵʵʨʭ ʩʫʜʣʘʘʯʠʡʥ ʩʘʥʘʘʛ ʙʘʪʣʘʭ ʙʦʣʦʤʞ ʭʘʨʘʛʜʘʭʛװʡ ʙʘʡʥʘ. 

ʋʯʠʨ ʥʴ ɸʤʝʨʠʢʠʡʥ ʫʫʛʫʫʣ ʦʨʰʠʥ ʩʫʫʛʯʜʳʥ ʜʫʥʜ ʤʠʪʦʭʦʥʜʨʳʥ A, B, C, D ʙʘ 

X ʟʵʨʵʛ 5 ʛʘʧʣʦ ʙװʣʵʛ ʟʦʥʭʠʣʜʦʛ ʙᴇʛᴇᴇʜ ʠʥʜʠʘʥʯʫʫʜʳʥ ᴇʚᴇʛ ʜʵʵʜʵʩ 34-17 ʤʷʥʛʘʥ 
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ʞʠʣʠʡʥ ʪʵʨʪʵʵ ᴆʤʥᴇʜ ʉʠʙʠʨʴ, ʊᴇʚ ɸʟʠ ʙʘ ʪװװʥʠʡ ʟװװʥ ʙװʩʵʵʩ ɹʝʨʠʥʛʠʡʥ ʭʦʦʣʦʡʛ 

ʜʘʤʞʠʥ ʭʵʜ ʭʵʜʵʥ ʫʜʘʘʛʠʡʥ ʥװװʜʣʵʵʨ ɸʤʝʨʠʢ ʪʠʚʜ ʭװʨʩʵʥ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʚʵʣ 

ʜʵʵʨʭ ʜʦʤʦʛ װװʩʩʵʥ ʮʘʛ ʭʫʛʘʮʘʘʥʘʘʩ ᴇʤʥᴇ ɺ ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯʠʜ ʊᴇʚ ɸʟʠʜ ʰʠʣʞʠʥ 

ʠʨʞ ʪʵʜʥʠʡ ʥʵʛ ʭʵʩʵʛ ʥʴ ʮʘʘʰʣʘʥ ʥװװʞ, ʰʠʥʵ ʪʠʚʠʡʥ ʘʥʭʥʳ ʦʨʰʠʥ ʩʫʫʛʯʜʳʥ ʥʵʛ 

ʙʦʣʩʦʥ ʙʘʡʞ ʤʘʛʘʜʛװʡ ʶʤ. ʀʡʤʵʵʩ ʇʠʣʠʧʝʥʢʦ ʥʘʨʳʥ ʪʘʘʤʘʛʣʘʣ ʵʨʛʵʣʟʵʵʪʵʡ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ ʜʘʭʠʥ ʥʷʛʪʣʘʥ װʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʄʦʥʛʦʣ, ᴆʤʥᴇʜ ʉʦʣʦʥʛʦʩʳʥ ʩʫʜʣʘʘʯʜʳʥ ʭʘʤʪʘʨʩʘʥ ñɸʟʠʡʥ ʭװʥ ʘʤʳʥ 

ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʙʘ ʵʵʜʨʵʵʪʵʡ ʛʘʨʘʣ װװʩʵʣò ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 

ʄʦʥʛʦʣʳʥ ʭװʥʥװ ʥʘʨʳʥ ʤʠʪʦʭʦʥʜʨ ɼʅʍ-ʠʡʥ ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ. 

ʍװʥʥװʜ A, B, N, G, D5, D4a, D4, D, C, M9, M, R ʙʦʣʦʥ F ʛʘʧʣʦ ʙװʣʛװװʜ ʠʣʵʨʩʵʥ ʙᴇʛᴇᴇʜ 

G, C ʥʠʡʪʣʵʛ ʰʠʥʞʪʵʡ, ʭʘʨʠʥ ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ ʭװʥʥװ ʥʘʨʪ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ 

ʙʘʡʞʵʵ. ʉ, D ʛʘʧʣʦ ʙװʣʵʛ ɼʦʨʥʦʜ ʄʦʥʛʦʣʳʥ ʭװʥʥװ ʥʘʨʪ ʪװʛʵʵʤʵʣ ʙʘʡʭʳʥ ʭʘʤʪ ʦʨʯʠʥ 

 ʥʘʨʪ R ʛʘʧʣʦ װʥʥװʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʘʜ ʪʘʨʭʤʘʣ ʙʘʡʜʘʛ ʘʞʵʵ. ɹʘʨʫʫʥ ʄʦʥʛʦʣʳʥ ʭװ

ʙװʣʵʛ ʠʣװװ ʪʦʭʠʦʣʜʦʭ ʙʘ ʤᴇʥ ʣ ʦʜʦʦʛʠʡʥ ʤʦʥʛʦʣʯʫʫʜʳʥ ʜʫʥʜ ʙʘʡʥʘ (10). ʍʵʥʪʠʡ 

ʘʡʤʛʠʡʥ ɹʘʷʥ-ɸʜʘʨʛʳʥ ɼʫʫʨʣʠʛʠʡʥ ʭװʥʥװ ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ ʵʮʛʠʡʥ ʪʘʣʳʥ R1a1, 

ʭɻʠʡʥ ʪʘʣʳʥ U2e1 ʛʘʧʣʦ ʙװʣʵʛʪʵʡ ʝʚʨʘʟʠʡʥ ʙʘʨʫʫʥ ʙװʩʠʡʥ ʛʘʨʘʣʪʘʡ ʵʨʵʛʪʵʡ ʭװʥ 

ʙʘʡʩʘʥ ʙʘʡʥʘ (20). ת-ʭʨʦʤʩʦʤʳʥ R1a ʛʘʧʣʦ ʙװʣʵʛ ʘʬʘʥʘʩʴʝʚ, ʘʥʜʨʦʥʦʚ, ʢʘʨʘʩʫʢ, 

ʧʘʟʳʨʳʢ, ʪʘʛʘʨ ʙʦʣʦʥ ʪʘʰʴʪʳʢʳʥ ʩʦʸʣʜ ʠʣʵʨʩʵʥ ʙᴇʛᴇᴇʜ ʊᴇʚ ʙʘ ɼʦʨʥʦʜ ɽʚʨʦʧ, 

ɼʫʥʜʘʜ ʙʘ ᴆʤʥᴇʜ ɸʟʠ ʦʨʯʠʥ װʝʠʡʥ ɸʣʪʘʡʯʫʫʜ, ʢʠʨʛʠʟ, ʫʡʛʫʨʯʫʫʜʘʜ ᴇʥʜᴇʨ 

ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʜʘʛ ʟʦʥʭʠʣʦʛʯ ʛʝʥʠʡ ʙʦʣʥʦ. ʄʠʪʦʭʦʥʜʨʠʡʥ U2e ʛʘʧʣʦ ʙװʣʵʛ 

ʊʫʨʢʤʝʥʠʩʪʘʥ, ʊʘʞʠʢʩʪʘʥ ʙʦʣʦʥ ʇʘʢʠʩʪʘʥʳ ʂʘʣʘʰʪ ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ ʙʘʡʭ ʘʞʵʵ. 

ʕʛʠʡʥ ʛʦʣʳʥ ɹʫʨʭʘʥ ʪʦʣʛʦʡʥ ʭװʥʥװ ʙʫʣʰʥʳ G2a ʛʘʧʣʦ ʙװʣʛʠʡʥ ʙʦʜʛʘʣʴ 

ɹʘʷʥʭʦʥʛʦʨʳʥ ʍʘʨ ʩʘʡʨʳʥ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʠʡʥ ʭʠʨʛʠʩװװʨ ʤʘʷʛʳʥ 1-ʨ ʙʫʣʰʥʳ 

ʙʦʜʛʘʣʴʪʘʡ ʘʜʠʣ ʙʘʡʛʘʘ ʙʦʣ ʋʤʘʨʜ ʂʘʟʘʭʩʪʘʥʳ ʪᴇʤʨʠʡʥ ʪװʨװ װװʝʠʡʥ ɹʵʨʣʠʛʠʡʥ 

ʙʫʣʰʥʳ ʙʦʜʛʘʣʴ G2 ʛʘʧʣʦ ʙװʣʛʠʡʛ ʪʵʵʛʯ ʙʘʡʩʘʥ ʘʞʵʵ. G ʛʘʧʣʦ ʙװʣʵʛ ʦʜʦʦʛʦʦʨ 

ʜᴇʨʚᴇʣʞʠʥ ʙʫʣʰʪ ʩʦʸʣʳʥ ʭװʨʵʵʥʜ ʥʵʛ ʫʜʘʘ ʙװʨʪʛʵʛʜʵʞʵʵ. ʄʦʥʛʦʣʳʥ ʭװʨʣʠʡʥ ʭʦʞʫʫ 

 ʣʵʛװʝʠʡʥ ʤʦʥʛʦʣʯʫʫʜʘʜ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. ʋʛ ʛʘʧʣʦ ʙװ ʝʠʡʥ ʙʫʩʘʜ ʜʫʨʩʛʘʣ ʙʦʣʦʥ ʦʨʯʠʥװ

ʦʨʯʠʥ װʝʠʡʥ ɿװװʥ ʭʦʡʪ ʉʠʙʠʨʴ,ʊᴇʚʜ,ʋʡʛʫʨʪ ʭʘʨʴʮʘʥʛʫʡ ʠʭ ʙʘʡʭ ʙʦʣʦʚʯ ʊᴇʚ ʙʦʣʦʥ 

ɼʦʨʥʦʜ ɸʟʠʜ ʙʘʛʘ ʪʦʭʠʦʣʜʦʭ ʘʞʵʵ. ʉʫʜʘʣʛʘʘʥʳ ʭʵʨʵʛʣʵʛʜʵʭװװʥʵʵʩ װʟʵʭʵʜ ʭװʥʥװ ʥʘʨʪ 

ɽʚʨʘʟʠʡʥ ʟװװʥ ʙװʩʠʡʥ ʛʘʧʣʦ ʙװʣʵʛ ʜʘʚʘʤʛʘʡʣʞ, ʭʘʨʠʥ ɽʚʨʘʟʠʡʥ ʜʫʥʜ ʙʦʣʦʥ ʙʘʨʫʫʥ 

ʙװʩʠʡʥ ʛʘʧʣʦ ʙװʣʵʛ ʫʜʘʘʣʞ ʙʘʡʛʘʘ ʙʘ ʭװʥʥװʛʠʡʥ ʪʦʤʦʦʭʦʥ ʦʨʰʫʫʣʛʳʥ ʛʘʟʨʳʛ 

ʭʦʦʨʦʥʜ ʥʴ ʭʘʨʴʮʫʫʣʘʭʘʜ ʛʝʥʠʡ ʩʘʥʛʠʡʥ ʟʘʨʠʤ ʙװʣʛʵʵʨʵʵ ʷʣʛʘʛʜʘʭ ʪʘʣ ʘʞʠʛʣʘʛʜʘʞ 
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ʙʘʡʥʘ. ɻʵʭʜʵʵ ʵʥʵ ʦʥʮʣʦʛ ʭװʨʣʠʡʥ ʪװʨװ װװʝʵʩ ʵʭʣʵʥ ʪʘʚʠʛʜʩʘʥ ʙʦʣʦʣʪʦʡ ʙᴇʛᴇᴇʜ 

ʭװʨʣʠʡʥ ʜʫʥʜ ʙʦʣʦʥ ʭʦʞʫʫ װʝʵʩ ʵʭʣʵʥ 8 ʄʦʥʛʦʣ ɸʣʪʘʡ ʙʦʣʦʥ ʍʘʥʛʘʡʥ ʥʫʨʫʫʥʳ 

ʭʦʦʨʦʥʜ ʤʦʥʛʦʣ, ʝʚʨʦʧ ʟʘʚʩʘʨʳʥ ʭʵʚ ʰʠʥʞʠʡʛ ʭʘʜʛʘʣʩʘʥ ʙװʭʵʣ ʙװʪʵʥ ʫʛʩʘʘʪʥʳ 

ʙװʣʛװװʜ ʙʠʡ ʙʦʣʩʦʥ ʥʴ ʘʨʭʝʦʣʦʛʠ, ʧʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʪʦʜʦʨʭʦʡ ʠʣʵʨʯ 

ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʵʥʵ ʪʘʣʘʘʨ ʷʥʟ ʙװʨʠʡʥ ʪװʚʰʠʥʜ ʜʵʚʰװװʣʵʥ ʪʘʚʴʩʘʥ ʦʥʦʣʳʥ 

ʪʘʘʤʘʛʣʘʣʳʛ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʙʘʪʣʘʭ ʵʩʚʵʣ װʛװʡʩʛʵʭ ʙʦʣʦʤʞ ʙʠʡ 

ʙʦʣʞʵʵ. ɸʬʘʥʘʩʴʝʚʯʫʫʜʘʘʩ ʭʦʡʰ ʪʫʩ ʙװʩ ʥʫʪʛʠʡʥ ʥװװʨ ʮʘʨʘʡʛ ʵʨʩ ᴇᴇʨʯʣᴇʭᴇʜ 

ʭװʨʛʵʩʵʥ ʝʚʨʦʧ ʪᴇʨʭʪᴇʥ ʘʨʜ ʪװʤʥʠʡ ʪʦʤ ʭʵʤʞʵʵʥʠʡ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʙʦʣʩʦʥ ʛʵʭ 

ʰʠʥʞ ʪʵʤʜʵʛ ʘʨʭʝʦʣʦʛʠʡʥ ʩʦʸʣʫʫʜʘʜ ʠʣʨʵʭʛװʡ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʙװʩ ʥʫʪʛʠʡʥ ʰʠʥʞʪʵʡ 

ʦʡʨ ʟʫʫʨʳʥ ʰʠʣʞʠʣʪ ʭᴇʜᴇʣʛᴇᴇʥ ʪʘʩʨʘʣʪʛװʡ ʷʚʘʛʜʘʞ ʙʘʡʩʘʥ ʙʦʣʦʣʪʦʡ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ 

ʤʦʥʛʦʣʳʥ ʭʵʨʵʛʣʵʛʜʵʭװװʥ ʜʵʵʨ ʭʠʡʩʵʥ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʪʦʜʦʨʭʦʡ 

ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʊʫʭʘʡʙʘʣ, ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʵʩ ᴆʚᴇʨ ʄʦʥʛʦʣʳʥ ʪʘʣ ʥʫʪʘʛ, ʍᴇʭ ʥʫʫʨ, 

ɻʘʥʴʩʫ, ʊʵʥʛʵʨ ʫʫʣʳʥ ᴇʤʥᴇ ʟװʛʠʡʥ ʦʚʦʛ, ʘʡʤʛʫʫʜ ʤʘʛʘʜʛװʡ ʍʷʪʘʜʳʥ ʀʥʴ, ɾʦʫ ʫʣʩʳʥ 

ʜʘʡʥʯ ʙʦʜʣʦʛʦ ʙʦʣʦʥ ʜʦʪʦʦʜʳʥ ʟᴇʨʯʠʣ ʪʵʤʮʵʣ, ʜʘʡʥ ʩʘʤʫʫʥʳ ʫʣʤʘʘʩ ʫʤʨʳʛ ʟʦʨʠʥ 

ʰʠʣʞʠʥ ʥװװʞ ʵʭʵʣʩʵʥ ʙʘʡʞ ʙʦʣʥʦ. ʄᴇʥ ʮʘʛ ʘʛʘʘʨʳʥ ᴇᴇʨʯʣᴇʣʪ ʥᴇʣᴇᴇʣʩᴇʥ ʙʘʡʞ ʙʦʣʦʭ 

ʶʤ. 

ʍװʥʥװʛʠʡʥ ʙװʨʵʣʜʵʭװװʥʜ ʝʚʨʦʧ ʙʦʣʦʥ ʤʦʥʛʦʣ ʪᴇʨʭʪᴇʥʠʡ, ʫʛʩʘʘʪʥʳ ʦʣʦʥ 

ʙװʣʵʛ ʦʨʦʣʮʩʦʥ ʙʦʣʦʚʯ ʪʵʜ ʯʫʭʘʤ ʷʤʘʨ ʭʵʣʵʵʨ ʭʦʦʨʦʥʜʦʦ ʷʨʠʣʮʘʞ ʙʘʡʩʘʥ ʥʴ 

ʩʦʥʠʨʭʦʣʪʦʡ ʘʩʫʫʜʘʣ ʶʤ. ɹʠʜʵʥʜ ʦʡʣʛʦʤʞʪʦʡ ʙʘʡʛʘʘ ʥʵʛ ʘʩʫʫʜʘʣ ʙʦʣ ʭװʥʥװʛʠʡʥ 

ʙװʨʵʣʜʵʭװװʥʜ ʠʥʜʦʝʚʨʦʧʳʥ ʷʤʘʨ ʥʵʛ ʭʵʣ ʤʘʛʘʜʛװʡ ʩʫʜʣʘʘʯʜʳʥ װʟʵʞ ʙʘʡʛʘʘʯʠʣʘʥ 

ʪʦʭʘʨ ʭʵʣ, ʤʦʥʛʦʣ, ʪװʨʵʛ, ʟװʨʯʠʜ ʭʵʣ, ʬʠʥʦ-ʫʛʦʨ ʙʦʣʦʥ ʧʘʣʝʦʘʟʠʡʥ ʭʵʣʵʵʨ ʷʨʠʣʮʘʛʯ 

ʘʨʜ ʪװʤʵʥ ʦʨʦʣʮʩʦʥ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʊᴇʚ ɸʟʠʜ ʰʠʣʞʠʥ ʠʨʩʵʥ ʝʚʨʦʧ ʪᴇʨʭʪᴇʥװװʜ ʵʭʵʥ 

 ʡʣʠʡʛ ʪʵʵʞ ʠʨʩʵʥ ʙʦʣʦʚʯ ʷʚʘʘʥʜʘʘ ᴇᴇʨ ʭʵʣװʝʜʵʵ ʘʞ ʘʭʫʡ, ʩʦʸʣʳʥ ʟʘʨʠʤ ʜʵʚʰʠʣʪ ʟװ

ʩʦʸʣʳʥ ʭװʨʵʵʣʵʣʜ ʭװʥ ʘʤʳʥ ʮᴇᴇʥʭ ʙʦʣʞ ʘʘʞʤʘʘʨ ʙװʨʵʥ ʠʞʠʣʩʵʥ ʫʫʩʩʘʥ ʙʦʣ ʬʠʥʦ-

ʫʛʦʨ ʙʘ ʧʘʣʝʦʘʟʠʡʥ ʭʵʣʵʵʨ ʷʨʠʣʮʘʛʯ ʫʛʩʘʘʪʥʳ ʞʠʞʠʛ ʙװʣʛװװʜ ʟʘʭ, ʭʷʟʛʘʘʨ ʛʘʟʨʘʘʨ 

ʦʨʰʠʥ ʩʫʫʞ ʭʵʣ ʩʦʸʣʳʥ ʪʘʣʘʘʨ ʜʘʚʘʤʛʘʡʞ ʙʘʡʩʘʥ ʛʵʭ װʥʜʵʩ ʭʘʨʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʫʯʠʨ 

ʪװʨʵʛ, ʤʦʥʛʦʣ ʭʵʣʥʠʡ ʘʣʴ ʥʵʛ ʥʴ ʟʦʥʭʠʣʦʛʯ ʥʠʡʪʠʡʥ ʭʵʣ ʙʘʡʩʘʥ ʙʦʣʦʚ ʫʫ. ɻʵʩʵʥ ʭʵʜʠʡ 

ʯ ʵʨʪʥʠʡ ʠʥʜʦʝʚʨʦʧʳʥ ʭʵʣ ʘʷʣʛʫʫ ʤʦʥʛʦʣ, ʪװʨʵʛ ʭʵʣʵʥʜ ʛװʥ ʫʣ ʤᴇʨᴇᴇ װʣʜʵʵʩʵʥ 

ʮᴇᴇʥʛװʡ ʞʠʰʵʵ ʙʘʨʠʤʪ ʙʠʡ. 

ʄʦʥʛʦʣʳʥ ʭװʨʵʣ, ʪᴇʤʨʠʡʥ ʪװʨװ װװʝ, ʍװʥʥװ ʙʦʣʦʥ ʄʦʥʛʦʣʳʥ ʅʵʛʜʩʵʥ ʫʣʩʳʥ 

 ʥʵʵʩװװʥ ʜʵʵʨ ʭʠʡʩʵʥ ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ᴇʛᴇʛʜᴇʭװװʝʠʡʥ ʭʵʨʵʛʣʵʛʜʵʭװ

 ʥ ʘʤ ʛʝʥʠʡ ʩʘʥʛʠʡʥװʨʥʠʡ ʭװʤʦʥʛʦʣʳʥ ʵʟʵʥʪ ʛ ,װʥʥװʭʦʸʨ ʙʦʣʦʥ ʭ װʥʥװʨʵʣ, ʭװʟʵʭʵʜ ʭװ
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ʭʫʚʴʜ ʘʜʠʣ ʙʘʡʛʘʘ ʙʦʣ ʭװʨʵʣ ʙʦʣʦʥ ʄʦʥʛʦʣʳʥ ʥʵʛʜʩʵʥ ʫʣʩʳʥ װʝʠʡʥ ʭװʥ ʘʤ ʛʝʥʠʡ 

ʩʘʥʛʠʡʥ ʭʫʚʴʜ ᴇᴇʨ ʙʘʡʥʘ ʛʵʞ װʟʞʵʵ. ʕʥʵ ʷʣʛʘʘ ʶʫʥʳ ᴇʤʥᴇ ʭװʨʣʠʡʥ װʝʵʩ ʵʭʣʵʵʜ 

ʝʚʨʘʟʠʡʥ ʙʘʨʫʫʥ ʙװʩʠʡʥ ʛʘʧʣʦ ʙװʣʵʛ ʭװʥʥװʛ ʜʘʤʞʠʥ ʮᴇᴇʨʩᴇᴇʨ ʄʦʥʛʦʣʳʥ ʥʵʛʜʩʵʥ 

ʫʣʩʳʥ װʝʜ 20.8 % ʙʦʣʦʥ ʙʫʫʨʯ, ʭʘʨʠʥ ʟװװʥ ʙװʩʠʡʥ ʛʘʧʣʦ ʙװʣʵʛ 79.2 % ʙʦʣʞ ᴇʩʩᴇʥ 

ʘʞʵʵ. ʉʫʜʘʣʛʘʘʥʳ ʭʵʨʵʛʣʵʛʜʭװװʥʵʵʩ װʟʵʭʵʜ ʭװʨʣʠʡʥ ʭʦʞʫʫ װʝʵʩ ʭװʥʥװʛʠʡʥ װʝ ʭװʨʪʵʣ 

ʪʫʩ ʥʫʪʘʛʪ ʦʨʰʠʥ ʩʫʫʞ ʙʘʡʩʘʥ ʭװʥ ʘʤʳʥ ʛʝʥʠʡ ʩʘʥʜ ʵʨʩ ᴇᴇʨʯʣᴇʣʪ ʛʘʨʘʘʛװʡ ʙʘʡʥʘ. 

ʍװʥʥװ ʫʣʩ ʅʊ 160 ʦʥʳ ʦʨʯʠʤ ʤᴇʭᴇʞ ʪװװʭʠʡʥ ʪʘʚʮʘʥʜ ʉʷʥʴʙʠ, ɾʫʞʘʥ, ʊװʨʵʛ ʙʦʣʦʥ 

ʋʡʛʫʨ ʟʵʨʵʛ ʫʣʩ ʤʦʥʛʦʣ ʥʫʪʘʛʪ ʫʜʘʘ ʜʘʨʘʘʣʘʥ ʪᴇʨ ʫʣʩʘʘ ʙʘʡʛʫʫʣʩʘʥ ʛʵʞ ʦʣʦʥʭʠ 

ʩʫʜʣʘʘʯʠʜ װʟʜʵʛ. ɻʵʚʯ ᴇʥᴇᴇʜʨʠʡʛ ʭװʨʪʵʣ ʅʊ II-VI ʟʫʫʥʳ ʮʘʛ װʝʜ ʭʦʣʙʦʛʜʦʭ ʮᴇᴇʥ 

ʜʫʨʩʛʘʣʳʛ ʕʛʠʡʥ ʛʦʣ, ʆʨʭʦʥ ʘʡʤʛʠʡʥ ɸʡʨʘʛʠʡʥ ʛʦʟʛʦʨ (4), ɹʘʷʥ-ᴆʣʛʠʡ ʘʡʤʛʠʡʥ 

ʅʦʛʦʦʥʥʫʫʨ ʩʫʤʳʥ ɹʫʨʛʘʩʪʘʡ (9) ʟʵʨʵʛ ʊᴇʚ ʙʦʣʦʥ ɹʘʨʫʫʥ ʄʦʥʛʦʣʜ ʩʫʜʘʣʞ ʙʘʡʛʘʘ ʙʘ 

ʙװʛʜ ʩʷʥʴʙʠʡʥ ʮʘʛ װʝʜ ʭʦʣʙʦʛʜʦʭ ʪᴇʣᴇʚʪʵʡ ʙʘʡʛʘʘ ʶʤ. ʍʘʨʠʥ ʞʫʞʘʥʳ ʮʘʛ װʝʜ ʙʘʪʪʘʡ 

ʭʦʣʙʦʛʜʦʭ ʜʫʨʩʛʘʣ ʦʜʦʦʛʦʦʨ ʪᴇʜʠʡʣᴇʥ ʤʵʜʵʛʜʵʵʛװʡ ʙʘʡʥʘ. ʄʦʥʛʦʣʳʥ ʘʣʙʘʥ ʪװװʭʵʥʜ 

ʪװʨʵʛ ʭʵʣʪ ʘʨʜ ʪװʤʵʥ, ʭʘʨʴ ʘʨʜ ʪװʤʵʥ ʛʵʞ ʪʦʤʲʸʦʣʜʦʛ ʪװʨʵʛ, ʫʡʛʫʨʳʥ װʝʠʡʥ ʮᴇᴇʚʪᴇʨ 

ʙʫʣʰʠʡʛ ʤʘʣʪʘʥ ʩʫʜʘʣʩʘʥ ʙʦʣʦʚʯ ʘʥʪʨʦʧʦʣʦʛʠʡʥ 9 ʭʵʤʞʠʣʪ ʩʫʜʘʣʛʘʘ ʙʘʡʭʛװʡ. 

ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʭװʥʥװʛʵʵʩ X-XII ʟʫʫʥʳ ʤʦʥʛʦʣʯʫʫʜ ʭװʨʪʵʣʭ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʟʘʣʛʘʤʞ 

ʭʦʣʙʦʦʛ ʤᴇʰʛᴇʭ ʤʷʥʛʘ ʛʘʨʫʡ ʞʠʣʠʡʥ ʧʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠ, ʧʘʣʝʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘ 

ʪʫʥ ʷʜʤʘʛ ʙʘʡʥʘ. ʗʣʘʥʛʫʷʘ, ʪװʨʵʛ, ʫʡʛʫʨ ʙʦʣʦʥ ʪʵʣʵ ʦʚʦʛ ʘʡʤʛʫʫʜʳʥ ʫʛ ʛʘʨʚʘʣʠʡʥ 

ʘʩʫʫʜʘʣ ʵʵʜʨʵʵʪʵʡ ʙʦʣʦʚʯ ʤʦʥʛʦʣʯʫʫʜʳʥ ʫʛʩʘʘ ʛʘʨʚʘʣʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʪʵʨʛװװʥ 

ʟʵʨʛʠʡʥ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʟʘʥʛʠʣʘʘ ʪʵʥʜ ʦʨʰʠʞ ʙʘʡʛʘʘ ʙʦʣʥʦ. 
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II.2 ʗʤʘʘ (Capra hircus) 

II.2.1 ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘ 

II.2.1.1 ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ɻʵʨʠʡʥ ʷʤʘʘ (Capra hircus) ʥʴ ʛʘʟʘʨ ʟװʡʥ ʭʫʚʴʜ ʜʘʩʘʣʜʘʥ ʟʦʭʠʮʦʞ ʭʘʤʛʠʡʥ 

ᴇʨʛᴇʥ ʤʘʣʳʥ ʥʵʛ ʶʤ. ʗʤʘʘ ʥʴ ʭװʥ ʪᴇʨᴇʣʭʪᴇʥʜ ʦʣʦʥ ʷʥʟʳʥ ʘʰʠʛʪʘʡ ʭװʥʩʠʡʛ ᴇʛʜᴇʛ 

(ʞʠʰʵʵ ʥʴ: ʤʘʭ, ʩװװ ʙʘ ʵʩʣʵʛ ʛʵʭ ʤʵʪ), ʵʥʵ װʟװװʣʵʣʪװװʜ ʥʴ ʭװʥ ʛʘʨʰʫʫʣʩʘʥ ʘʤʴʪʜʳʥ 

ʜʦʪʨʦʦʩ ʷʤʘʘʛ ʤʘʰ ʘʰʠʛʪʘʡ ʘʤʴʪʜʳʥ ʥʵʛ ʙʦʣʛʦʩʦʥ. ʗʤʘʘʥʳ ʛʘʨʘʣ װװʩʵʣ, ʛʝʥʝʪʠʢ ʦʣʦʥ 

ʷʥʟ ʙʘʡʜʘʣ, ʷʤʘʘʛ ʭʘʜʛʘʣʞ װʣʜʵʭ ʙʦʣʦʥ ʪʦʛʪʚʦʨʪʦʡ ʘʰʠʛʣʘʭʘʜ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ 

ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʞ ʠʨʩʵʥ.  ʕʫʢʘʨʠʦʪ ʵʩʠʡʥ ʛʝʥʝʪʠʢ ʭʦʣʙʦʦʛ ʤʦʣʝʢʫʣ-ʙʠʦʣʦʛʠʡʥ ʷʥʟ 

ʙװʨʠʡʥ ʤʘʨʢʝʨʠʡʛ ʘʰʠʛʣʘʥ ʩʫʜʘʣʜʘʛ. װתʥʠʡ ʜʦʪʨʦʦʩ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ʘʰʠʛʣʘʛʜʜʘʛ ʥʴ 

ʤʪɼʅʍ-ʠʡʥ ʜʘʨʘʘʣʘʣ ʶʤ.  

ʄʦʥʛʦʣ װװʣʜʨʠʡʥ ʷʤʘʘʥʳ ʛʦʣ ʦʥʮʣʦʛ ʥʴ ʊᴇʚ ɸʟʠʡʥ ʙʘʡʛʘʣʴ, ʮʘʛ ʫʫʨʳʥ ʵʨʩ ʪʵʩ 

ʥᴇʭʮᴇʣʜ ʙʵʣʯʵʵʨʵʵʨ ʤʘʣʣʘʭʘʜ ʙװʨʵʥ ʟʦʭʠʣʜʩʦʥ ʷʣʘʥʛʫʷʘ ʛʦʚʴ, ʮᴇʣᴇʨʭᴇʛ ʙʦʣʦʥ ᴇʥʜᴇʨ 

ʫʫʣʳʥ ʙʵʣʯʵʵʨʠʡʛ ʯʘʜʘʤʛʘʡ ʘʰʠʛʣʘʜʘʛ, ʙʠʦʣʦʛʠ-ʘʞ ʘʭʫʡʥ ᴇʚᴇʨʤᴇʮ ʦʥʮʣʦʛʪʦʡ. 

ᴆʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ʤʘʥʘʡʜ ʄʦʥʛʦʣ װװʣʜʵʨ, ɿʘʚʭʘʥ ʙʫʫʨʘʣ, ɹʘʷʥʜʵʣʛʵʨʠʡʥ ʫʣʘʘʥ, 

ʟʘʣʘʘ ʞʠʥʩʪ ʵʜʨʵʥ, ɸʣʪʘʡ ʫʣʘʘʥ, ʵʨʯʠʤ ʭʘʨ, ᴆʣʛʠʡʥ ʫʣʘʘʥ, ʛʦʚʴ ʛʫʨʚʘʥ ʩʘʡʭʘʥ,  ʫʫʣʳʥ 

ʙʦʨ ʛʵʭ 9 װװʣʜʵʨ 1 ʙᴇʤʙᴇʛᴇʨʠʡʥ ʫʣʘʘʥ ʦʤʦʛ ʙװʨʪʛʵʛʜʵʵʜ ʙʘʡʛʘʘ. ɹʠʜ ʩʫʜʘʣʛʘʘʥʜʘʘ 4 

ʦʤʛʠʡʛ ʭʘʤʨʫʫʣʩʘʥ (ɿʘʚʭʘʥ ʙʫʫʨʘʣ, ɹʘʷʥʜʵʣʛʵʨ ʫʣʘʘʥ, ʕʨʯʤʠʡʥ ʭʘʨ, ɿʘʣʘʘ ʞʠʥʩʪʠʡʥ 

ʮʘʛʘʘʥ).  

1970 ʦʥʦʦʩ ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ ʪʫʣʤʘʥ ʭᴇʭʪ ʷʤʘʘʛ ʠʣʨװװʣʞ, ʪװװʥʠʡ 

ʪʘʨʭʘʣʪʳʥ ʭװʨʵʵʛ ʪʦʛʪʦʦʭ ʘʞʣʳʛ ʍɸɸתʊʉ-ʠʡʥ ʤʵʨʛʵʞʠʣʪʥװװʜʠʡʥ ʦʨʦʣʮʦʦʪʦʡʛʦʦʨ 

ʟʦʭʠʦʥ ʷʚʫʫʣʩʥ  r װʨ ʜװʥʜ ɸʣʜʘʨʭʘʘʥ, ʎʘʛʘʘʥ ʭʘʡʨʭʘʥ, ɼᴇʨʚᴇʣʞʠʥ, ʋʨʛʘʤʘʣ, ʎʵʮʵʥ 

ʫʫʣ ʩʫʤʳʥ ʪʫʣʤʘʥ ʭᴇʭʪ, ʮʘʛʘʘʥ ʙʦʣʦʥ ʫʣʘʘʥ ʭʘʣʪʘʨ, ʭʘʨ ʟװʩʤʠʡʥ  ̫ ʤʘʘʥ ʩװʨʛʠʡʛ 1971-

1972 ʦʥʫʫʜʘʜ ɼᴇʨʚᴇʣʞʠʥ ʩʫʤʳʥ ʎʦʛʪ ʙʨʠʛʘʜʘʜ ʙᴇᴇʛʥװװʣʞ, ʫʣʤʘʘʨ 1988 ʦʥʜ 

ʥʦʦʣʫʫʨʳʥ ʷʤʘʘʥʳ ʫʣʩʳʥ װʨʞʣʠʡʥ ʬʝʨʤ ʙʘʡʛʫʫʣʞ, ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ װʥʜʵʩʣʵʣʪʵʡ 

ʵʨʜʵʤ-ʰʠʥʞʠʣʛʵʵ װʡʣʜʚʵʨʣʵʣʠʡʥ ʘʞʠʣ ʷʚʫʫʣʞ, ʪʦʭʠʨʦʤʞʪʦʡ ʭʵʚʰʣʠʡʥ ʷʤʘʘʛ ñᴇᴇʨ 

ʜʦʪʦʨò ʥʴ ʩʦʥʛʦʥ װʨʞװװʣʵʭ ʘʨʛʘʘʨ 30  h ʘʭʘʤ  ʞʠʣ ʷʚʫʫʣʩʘʥ װʨʞʠʣ-ʩʝʣʝʢʮʠʡʥ  ʘʞʣʳʥ 

 /ʩʵʜ ʟʦʭʠʮʩʦʥ ʥʘʨʠʡʥ /ʢʘʰʤʠʨװʥʜ ʠʭ ʥʫʫʨʳʥ ʭʦʪʛʦʨ ʦʨʯʤʳʥ ʙʦʣʦʥ ʭʘʥʛʘʡʥ ʙװʨ ʜװ

ʥʦʦʣʫʫʨ, ʤʘʭ ʩװװʥʠʡ ʯʠʛʣʵʣʠʡʥ ñɿʘʚʭʘʥ ʙʫʫʨʘʣò װװʣʜʨʠʡʥ ʷʤʘʘ ʙʠʡ ʙʦʣʞʵʵ 

(https://www.muz.gov.mn/strains/animal/5). 
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   ɹʘʷʥʜʵʣʛʵʨ ʩʫʤʳʥ ʫʣʘʘʥ ʷʤʘʘʛ 1960-ʘʘʜ ʦʥʳ װʝʜ ʦʨʦʥ ʥʫʪʛʠʡʥ ʫʜʠʨʜʣʘʛʘ, ʤʘʣ 

ʘʞ ʘʭʫʡʥ ʤʵʨʛʵʞʠʣʪʥװװʜ ʪʫʩʛʘʡ ʩװʨʵʛʣʵʞ,  1970-ʘʘʜ ʦʥʳ װʝʜ ɸʩʛʘʪ ʜʘʭʴ ʍɸɸ-ʥ 

 ʨʞʠʣ ʩʝʣʝʢʮʠʡʥ ʘʞʠʣ ʷʚʫʫʣʘʭ ʵʭʣʵʣʠʡʛװ ʡʣʜʚʵʨʣʵʣ ʪʫʨʰʣʘʛʘ ʩʪʘʥʮʘʘʩ ʵʨʭʣʵʥװ

ʪʘʚʴʩʘʥ ʙʘʡʥʘ. 1985 ʦʥʜ ʥʫʪʛʠʡʥ ʰʠʣʤʵʣ ʫʣʘʘʥ ʷʤʘʘ װʨʞװװʣʵʭ ʫʣʩʳʥ װʨʞʣʠʡʥ 

ʬʝʨʤʠʡʛ 7,5 ʤʷʥʛʘʥ ʷʤʘʘʪʘʡʛʘʘʨ ʙʘʡʛʫʫʣʞ, ʯʠʡʨʵʛ ʙʠʝ ʮʦʛʮʦʩʪʦʡ, ʥʦʦʣʫʫʨʞʠʣʪ 

ʩʘʡʪʘʡ  ʫʣʘʘʥ, װʟʤʵʥ ʭװʨʵʥ, ʰʘʨʛʘ ʟװʩʤʠʡʥ ʷʤʘʘʛ ʰʠʣʵʥ ʩʦʥʛʦʞ, 

ʪʦʭʠʨʦʤʞʪʦʡ  ʭʵʚʰʣʠʡʥ  ʷʤʘʘʛ ñᴇᴇʨ ʜʦʪʦʨ ʥʴò װʨʞװװʣʵʭ ʘʨʛʘʘʨ ʪʘʣ ʭʵʵʨʠʡʥ ʙװʩʵʜ 

ʟʦʭʠʮʩʦʥ ʥʘʨʠʡʥ (ʢʘʰʤʠʨ) ʥʦʦʣʫʫʨ, ʤʘʭ ʩװװʥʠʡ ʯʠʛʣʵʣʠʡʥ ñɹʘʷʥʜʵʣʛʵʨʠʡʥ ʫʣʘʘʥò 

 .ʣʜʨʠʡʥ ʷʤʘʘ ʙʠʡ ʙʦʣʛʦʞʵʵ (https://www.muz.gov.mn/strains/animal/5)װװ

  ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ʐʠʥʵʞʠʥʩʪ, ɹʘʷʥ-ᴆʥʜᴇʨ  ʩʫʤʜʘʜ 1950-ʘʘʜ ʦʥʳ 

ʩװװʣʯʵʵʨ  ʥʵʛʜʵʣ ʙʘʡʛʫʫʣʘʛʜʘʞ, ʪװװʥʵʵʩ ʭʦʡʰ ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʷʤʘʘʛ ʜʦʥʳʥ ʭʘʚʠʡʥ 

 ʣʞ ʙʘʡʛʘʘʜ 1987 ʦʥʦʦʩ ʮʘʛʘʘʥ ʷʤʘʘʛ ʘʥʛʠʣʘʥװװʣʜʨʠʡʥ ʛʘʨʘʣʪʘʡ ʫʭʥʘʘʨ ʵʨʣʠʡʟʞװװ

ʩʫʫʨʠʣʞ,  ñᴇᴇʨ ʜʦʪʦʨ ʥʴò װʨʞװװʣʞ ʵʭʵʣʩʥʵʵʨ  ᴇᴇʨ ʭʦʦʨʦʥʜʦʦ ʤʵʜʵʛʜʵʭװʡʮ ʷʣʛʘʘʪʘʡ 

ʫʜʤʫʫʜʳʛ ʙʠʡ ʙʦʣʛʦʞ, ʫʜʘʤ ʜʘʛʫʫʣʘʭ ʙʦʣʦʥ ʫʜʘʤ ʭʦʦʨʦʥʜʳʥ ʩʦʣʙʠʮʫʫʣʘʭ ʘʨʛʫʫʜʳʛ 

ʘʰʠʛʣʘʥ ʛʦʚʴ, ʮᴇʣʠʡʥ ʙװʩʵʜ ʟʦʭʠʮʩʦʥ ʥʘʨʠʡʥ (ʢʘʰʤʠʨ) ʮʘʛʘʘʥ ʥʦʦʣʫʫʨ, ʤʘʭ ʩװװʥʠʡ 

ʯʠʛʣʵʣʠʡʥ ñɿʘʣʘʘʞʠʥʩʪ-ʕʜʨʵʥò װװʣʜʨʠʡʥ ʷʤʘʘ ʙʠʡ ʙʦʣʞʵʵ 

(https://www.muz.gov.mn/strains/animal/5). 

 ʆʡʪ ʭʵʵʨʠʡʥ ʙװʩ ʜʵʭ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʊᴇʤᴇʨʙʫʣʘʛ ʩʫʤʳʥ ʥᴇʭʮᴇʣʜ  ʘʨʜʳʥ 

ʫʣʘʤʞʣʘʣʪ ʩʝʣʝʢʮʠʡʥ װʨ ʜװʥʜ ʙʠʡ ʙʦʣʩʦʥ ʷʤʘʘʥ ʩװʨʛʠʡʛ ʪװʰʠʛʣʵʥ ɻʦʨʥʦ-ɸʣʪʘʡ 

 ʥʜװʨ ʜװ ʥʜʵʩʪʵʡ ʷʚʫʫʣʩʥʳװ ʣʜʨʠʡʥ ʷʤʘʘʛʘʘʨ ʩʘʡʞʨʫʫʣʘʭ ʘʞʣʳʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳװװ

ʥʦʦʣʫʫʨ-ʤʘʭ ʩװװʥʠʡ ʘʰʠʛ ʰʠʤʠʡʥ ʯʠʛʣʵʣʠʡʥ ʕʨʯʠʤ ʭʘʨ ʷʤʘʘʛ ʙʠʡ ʙʦʣʛʦʞʵʵ 

(https://www.muz.gov.mn/strains/animal/5). 

II.2.1.2 ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ʤʪɼʅʍ-ʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ɻʵʨʠʡʥ ʷʤʘʘ (Capra hircus) ʥʴ ʛʘʟʘʨ ʟװʡʥ ʭʫʚʴʜ ʜʘʩʘʣʜʘʥ ʟʦʭʠʮʦʞ ʭʘʤʛʠʡʥ 

ᴇʨʛᴇʥ ʤʘʣʳʥ ʥʵʛ ʶʤ. ʗʤʘʘ ʥʴ ʭװʥ ʪᴇʨᴇʣʭʪᴇʥʜ ʦʣʦʥ ʷʥʟʳʥ ʘʰʠʛʪʘʡ ʭװʥʩʠʡʛ ᴇʛʜᴇʛ 

(ʞʠʰʵʵ ʥʴ: ʤʘʭ, ʩװװ ʙʘ ʵʩʣʵʛ ʛʵʭ ʤʵʪ), ʵʥʵ װʟװװʣʵʣʪװװʜ ʥʴ ʭװʥ ʛʘʨʰʫʫʣʩʘʥ ʘʤʴʪʘʜʳʥ 

ʜʦʪʨʦʦʩ ʷʤʘʘʛ ʤʘʰ ʘʰʠʛʪʘʡ ʘʤʴʪʘʜʳʥ ʥʵʛ ʙʦʣʛʦʩʦʥ. ʗʤʘʘʥʳ ʛʘʨʘʣ װװʩʵʣ, ʛʝʥʝʪʠʢ 

ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ, ʷʤʘʘʛ ʭʘʜʛʘʣʞ װʣʜʵʭ ʙʦʣʦʥ ʪʦʛʪʚʦʨʪʦʡ ʘʰʠʛʣʘʭʘʜ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ 

ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʞ ʠʨʩʵʥ.  ʕʫʢʘʨʠʦʪ ʵʩʠʡʥ ʛʝʥʝʪʠʢ ʭʦʣʙʦʦʛ ʤʦʣʝʢʫʣ-ʙʠʦʣʦʛʠʡʥ ʷʥʟ 

ʙװʨʠʡʥ ʤʘʨʢʝʨʠʡʛ ʘʰʠʛʣʘʥ ʩʫʜʘʣʜʘʛ. װתʥʠʡ ʜʦʪʨʦʦʩ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ʘʰʠʛʣʘʛʜʜʘʛ ʥʴ 

ʤʪɼʅʍ-ʠʡʥ ʜʘʨʘʘʣʘʣ ʶʤ. ʗʤʘʘʥʳ ʨʝʬʝʨʝʥʩ ʜʘʨʘʘʣʣʳʛ A, B, C, D, F, G ʛʵʭ 6 ʛʦʣ 

https://www.muz.gov.mn/strains/animal/5
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ʛʘʧʣʦʙװʣʵʛ ʙʦʣʛʦʜʦʛ (ʟʫʨʘʛ 27, ʭװʩʥʵʛʪ 9, ʟʫʨʘʛ 28). װתʥʵʵʩ ɺ ʛʘʧʣʦʙװʣʵʛ ʛʦʣʜʫʫ ʘʟʠ 

ʜʘʷʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ ʙʘʛʘ ʪʦʦʛʦʦʨ ʉʘʭʘʨʘʘʩ ʫʨʜ ʭʵʩʵʛʪ ʤᴇʥ ɻʨʝʮʠʡʥ ʥʵʛ ʷʤʘʘʥʜ 

ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʘʡʥʘ. ɺ2 ʟᴇʚʭᴇʥ ʄʦʥʛʦʣ, ʍʷʪʘʜʘʘʨ ʭʷʟʛʘʘʨʣʘʛʜʜʘʛ ʙʘʡʥʘ.  ʉ 

ʛʘʧʣʦʙװʣʵʛ ɸʟʠ ʙʘ ɽʚʨʦʧ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ 27. ʗʤʘʘʥʳ ʨʝʬʝʨʝʥʩ ʜʘʨʘʘʣʣʳʛ A, B, C, D, F, G ʛʵʭ 6 ʛʦʣ ʛʘʧʣʦʙװʣʵʛ. 

ʍװʩʥʵʛʪ 9. The haplogroup specification of 22 modern reference goats (3). 

      

Accession 

no. 

H*  Region Original work  Ref. 1 Ref. 2 

AY155721 A India Joshi et al., 2004 Naderi et al., 2007 Han et al., 2010 

EF618134 A Italy Naderi et al., 

2007 

NA Han et al., 2010 

EF617779 A France Naderi et al., 

2007 

NA Han et al., 2010 

EF618200 A Jordan Naderi et al., 

2007 

NA Han et al., 2010 

EF617945 A Iran Naderi et al., 

2007 

NA Han et al., 2010 
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EF617965 A Iran Naderi et al., 

2007 

NA Han et al., 2010 

AB044303 B Laos Mannen et al., 

2001 

Naderi et al., 2007 Han et al., 2010 

EF617706 B Aserbaijan Naderi et al., 

2007 

NA Han et al., 2010 

AJ317833 B Mongolia Luikart et al., 

2001 

Naderi et al., 2007 Han et al., 2010 

DQ121578 B China Liu et al.,2006 Naderi et al., 2007 Han et al., 2010 

AY155708 C India Joshi et al., 2004 Naderi et al., 2007 Han et al., 2010 

AJ317838 C Switzerland Luikart et al., 

2001 

Naderi et al., 2007 Han et al., 2010 

EF618413 C Spain Naderi et al., 

2007 

NA Han et al., 2010 

DQ188892 C China Liu et al., 2005 Naderi et al., 2007 Han et al., 2010 

AY155952 D India Joshi et al., 2004 Naderi et al., 2007 Han et al., 2010 

EF617701 D Austria Naderi et al., 

2007 

NA Han et al., 2010 

DQ188893 D China Liu et al., 2005 Naderi et al., 2007 Han et al., 2010 

DQ241349 F Sicily Sardina et al., 

2006 

Naderi et al., 2007 Han et al., 2010 

DQ241351 F Sicily Sardina et al., 

2006 

Naderi et al., 2007 Han et al., 2010 

EF618084 G Iran Naderi et al., 

2007 

NA Han et al., 2010 

EF618535 G Turkey Naderi et al., 

2007 

NA Han et al., 2010 

EF617727 G Egypt Naderi et al., 

2007 

NA Han et al., 2010 

*H, haplogroup; NA, not announced or applicable 
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ɿʫʨʘʛ 28. Phylogenetic tree of domestic goat (C. hircus) mtDNA D-loop of control region 

sequences, constructed by MEGA X software v10 using neighbor-joining method. 

Bootstrap resampling was calculated 1000.  If phylogenetic tree separated into A, B, C, D, 

F haplogroups 

 

II.2.1.2 ʄʘʪʝʨʠʘʣ ʘʨʛʘ ʟװʡ 

II.2.1.2.1 ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʷʤʘʘʥʳ ʜʵʵʞ 

ʄʦʥʛʦʣʜ ʦʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ 10 װװʣʜʵʨ ʙʘʡʜʛʠʡʥ 4 װװʣʜʨʠʡʛ ʩʦʥʛʦʥ 

ʩʫʜʘʣʛʘʘʥʜʘʘ ʭʘʤʨʫʫʣʣʘʘ. ʉʫʜʘʣʛʘʘʥʜ ɿʘʚʭʘʥ ʙʫʫʨʘʣ, ɹʘʷʥʜʵʣʛʵʨ ʫʣʘʘʥ, ʕʨʯʤʠʡʥ 

ʭʘʨ, ɿʘʣʘʘ ʞʠʥʩʪʠʡʥ ʮʘʛʘʘʥ 49 ʷʤʘʘʥʳ ʮʫʩʥʳ ʜʵʵʞ ʮʫʛʣʫʫʣʘʚ.  

II.2.1.2.2 ʎʫʩʥʘʘʩ ɼʅʍ ʷʣʛʘʭ ʘʨʛʘ ʟװʡ 

ʎʫʩʥʳ ʜʵʵʞʵʵʩ 50 ʤʢʣ ʘʚʯ ʵʧʧʝʥʜʦʨʬ ʪʶʙʝʥʜ ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ 250 ʤʢʣ 

ʟʘʜʣʘʛʯ ʙʫʬʝʨ (CTAB ʙʫʬʝʨ (10%), 5M ʅʘʪʨʠʡʥ ʭʣʦʨʠʜ, 0.5M EDTA, 1M Tris-HCl 

(pH=8.0), ɓ-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ) ʙʦʣʦʥ 20ʤʛ/ʤʢʣ ʢʦʥʮʝʥʪʨʘʮʠʪʘʡ ʧʨʦʪʝʡʥʘʟʘ ʂ ʥʵʤʵʵʜ 
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ʩʘʡʪʘʨ ʭʦʣʴʞ ʠʥʚʝʨʪ ʭʠʡʥʵ.  ʍʦʣʠʤʦʛ ʜʵʵʨ ʭʣʦʨʦʬʦʨʤ:ʠʟʦʘʤʠʣʳʥ ʩʧʠʨʪ (24:1) 

ʥʵʤʵʵʜ 12000 rpm-ʜ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʨʭ ʰʠʥʛʵʥ ʬʘʟʳʛ ʰʠʥʵ ʪʶʙʝʥʜ ʘʚʯ 

ʭʠʡʛʵʵʜ ʜʵʵʨ ʥʴ ʵʟʣʵʭװװʥʠʡ 1/3-ʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʪʵʡ ʠʟʦʧʨʦʧʘʥʦʣ: ʘʤʤʦʥʳʥ ʘʮʝʪʘʪ 

(5:1) ʥʵʤʵʵʜ -200ʉ-ʜ 30 ʤʠʥʫʪ ʪʫʥʘʜʘʩʞʫʫʣʥʘ. װתʥʠʡ ʜʘʨʘʘ 12000 rpm-ʜ 10 ʤʠʥʫʪ 

ʮʝʥʪʨʠʬʫʛʜʵʵʜ ʜʵʵʨʭ ʰʠʥʛʵʥ ʬʘʟʳʛ ʘʩʛʘʘʜ ʪʫʥʘʜʩʳʛ 70% ʵʪʘʥʦʣʦʦʨ ʫʛʘʘʞ 12000 

rpm-ʜ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʨʭ ʰʠʥʛʵʥ ʬʘʟʳʛ ʘʩʛʘʘʜ ʵʪʘʥʦʣʳʛ ʫʫʨʰʪʘʣ 

ᴇʨᴇᴇʥʠʡ ʪʝʤʧʝʨʘʪʫʨʪ ʠʥʢʫʙʘʮʣʘʥʘ. ʊʫʥʘʜʩʳʛ 50 ʤʢʣ ʜʘʚʭʘʨ ʥʵʨʩʵʥ ʫʩʘʥʜ ʫʫʩʛʘʞ -

200ʉ-ʜ ʭʘʜʛʘʣʥʘ. 

II.2.1.2.3 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʘʘʨ (ʇɻʋ) ʦʣʰʨʫʫʣʘʭ  

ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ 

ʦʣʰʨʫʫʣʘʭʜʘʘ  

FW: 5'-CAGTCGAACATCCCTACATTATTATTGG-3',  

REV: 5'-TTAGTCTTATTGATTTGGAGGGCGTTA-3' 

ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 1500 ʭʥ ʙʦʣʩʦʥ.  

ʋʨʚʘʣʳʥ ʭʦʣʠʤʛʠʡʛ DreamTaq PCR Master Mix ʘʰʠʛʣʘʞ ʟʘʘʚʨʳʥ ʜʘʛʫʫ ʙʵʣʜʵʚ. 

(Thermo scientificTM, Arktik Thermal cycler) ʇɻʋ-ʳʥ ʤʘʰʠʥ ʜʵʵʨ 95Üʉ-ʜ 2 ʤʠʥʫʪ; 95Üʉ-

ʜ 30 ʩʝʢʫʥʜ, 55Üʉ-ʜ 30 ʩʝʢʫʥʜ, 72Üʉ-ʜ 2 ʤʠʥʫʪʘʘʨ 2-ʨ ʮʠʢʣʵʵʩ 35 ʫʜʘʘ ʜʘʚʪʘʥ; 72Üʉ-ʜ 

7 ʤʠʥʫʪ ʛװʡʮʵʵʥ ʫʨʪʘʩʛʘʘʜ; 4Üʉ-ʜ ʭʘʜʛʘʣʘʭ ʛʦʨʠʤʳʥ ʜʘʛʫʫ ʫʨʚʘʣʳʛ ʷʚʫʫʣʘʚ. ʇɻʋ-ʳʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʘʨʛʘʘʨ ʰʘʣʛʘʚ.   

II.2.1.2.4 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ʉʦʣʦʥʛʦʩ ʫʣʩ ʜʘʭʴ ʄʘʢʨʦʛʝʥ ʢʦʤʧʘʥʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʵʨʪʥʠʡ ʙʦʣʦʥ ʦʨʯʠʥ 

̫ ʝʠʡʥװ ʤʘʘʥʳ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʩʦʥ. 

ɹʠʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ 22 ʠʰʣʵʣ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʜʘʨʘʘʣʣʳʛ ɻʝʥɹʘʥʢʥʘʘʩ 

(22 ʠʰʣʵʣ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʜʘʨʘʘʣʣʳʛ 6 ʛʘʧʣʦʛʨʫʧʧʪ ʭʫʚʘʘʩʘʥ ʙʘʡʥʘ.) ʪʘʪʘʞ 

ʘʚʯ ᴇᴇʨʩʜʠʡʥ ʩʦʥʛʦʞ ʘʚʩʘʥ 4 ʦʤʛʠʡʥ 56 ʜʵʵʞʠʡʥ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 

ʜʘʨʘʘʣʣʳʛ (ɿʘʚʭʘʥ ʙʫʫʨʘʣ, ɹʘʷʥʜʵʣʛʵʨ ʫʣʘʘʥ, ʕʨʯʤʠʡʥ ʭʘʨ, ɿʘʣʘʘ ʞʠʥʩʪʠʡʥ ʮʘʛʘʘʥ) 

ʭʘʨʴʮʫʫʣʩʘʥ. ɹʠʜ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʜʘʨʘʘʣʣʳʛ MEGA X ʙʘ DnaSP ʦʥʣʘʡʥ 

ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʞ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 

ʷʣʛʘʘʪʘʡ ʥʫʢʣʝʦʪʠʜʳʥ ʙʘʡʨʰʣʳʛ ʪʦʛʪʦʦʩʦʥ. MEGA X ʙʘ Arlequin v3.1.5 program 

ʘʰʠʛʣʘʥ ʛʘʧʣʦʙװʣʛʠʡʛ ʪʦʛʪʦʦʚ. ʕʨʪʥʠʡ ʷʤʘʘʥʳ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ  BLAST 

(http://blast.ncbi.nlm.nih.gov/Blast.cgi) ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʞ ʥʫʢʣʝʦʪʠʜʳʥ 

http://blast.ncbi.nlm.nih.gov/Blast.cgi
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ʜʘʨʘʘʣʘʣ ʙʦʣʛʦʥʳʛ GenBank reference senquence-ʪʵʡ ʭʘʨʮʫʫʣʞ Snapgene 2.3.2 ʙʘ 

mrDNA profiler ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʭʠʡʚ.  

 

II.2.1.3 תʨ ʜװʥ 

II .2.1.3.1 ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ɼʅʍ-ʠʡʥ ʇɻʋ-ʳʥ װʨ ʜװʥ 

ʉʫʜʘʣʛʘʘʥʜ ɿʘʚʭʘʥ ʙʫʫʨʘʣ, ɹʘʷʥʜʵʣʛʵʨ ʫʣʘʘʥ, ʕʨʯʤʠʡʥ ʭʘʨ, ɿʘʣʘʘ ʞʠʥʩʪʠʡʥ 

ʮʘʛʘʘʥ 49 ʷʤʘʘʥʳ ʮʫʩʥʳ ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʦʣʰʨʫʫʣʘʭʜʘʘ 

ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1-ʨ ʭʵʩʛʠʡʛ  

FW: 5'-CAGTCGAACATCCCTACATTATTATTGG-3',  

REV: 5'-TTAGTCTTATTGATTTGGAGGGCGTTA-3' 

ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 1500 ʭ.ʥ. ʙʦʣʩʦʥ 

(ʟʫʨʘʛ 29). ʅʠʡʪ 76 ʩʦʨʴʮ ʜʵʵʨ ʇɻʋ ʷʚʫʫʣʘʚ.  
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ɿʫʨʘʛ 29. ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʷʤʘʘʥʳ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ 

ʦʣʰʨʫʫʣʩʘʥ װʨ ʜװʥ. 1-76-ʨ ʜʵʵʞ. 

 

II.2.1.3.2 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ 

ʉʝʢʚʝʥʩʠʥʛʜ ʷʚʫʫʣʩʘʥ ʜʘʨʘʘʣʣʳʥ ʜʫʛʘʘʨ:- 2, 3, 4, 5, 6, 7, 8, 15, 18, 20, 21, 22, 23, 

24, 25, 26, 27, 29, 20, 34, 35, 45, 47, 50, 54, 55, 56, 57, 58, 59, 60, 61, 64, 66, 70, 73, 75, 

76, 77, 81, 82,

 

ɿʫʨʘʛ 30. ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ʤʪɼʅʍ D-Loop ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʛʝʥʠʡ ʜʘʨʘʘʣʘʣ. 

ʗʤʘʘʥʳ ʵʚʦʣʶʮ ʭᴇʛʞʣʠʡʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ ʛʝʥʦʤʳʥ ʛʦʣ ʭʵʨʵʛʣʵʛʜʵʭװװʥ  ʙʦʣ 

ʤʪɼʅʍ ʶʤ. ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʜʘʨʘʘʣʣʘʘʨ A, B, C, D, F, G 6 ᴇᴇʨ ʛʘʧʣʦʛʨʫʧ 

ʙʦʣʛʦʩʦʥ. Luikart ʥʘʨ (2001) ʵʭʥʠʡ 3 ʙװʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘ ɸ ʰʫʛʘʤ ʭʘʤʛʠʡʥ 

ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ, ɺ ʟװװʥ ʙʦʣʦʥ ᴇʤʥᴇʜ ʘʟʠʜ (ʄʦʥʛʦʣʠʶ, ʍʷʪʘʜ, ʃʘʦʩ, ʇʘʢʠʩʪʘʥ, ʕʥʵʪʭʵʛ, 

ʄʘʣʘʡʟ) ʪʘʨʭʜʘʛ ʪʫʭʘʡ ʤʵʜʵʵʣʩʵʥ. ʉ ʛʘʧʣʦʛʨʫʧ ʄʦʥʛʦʣ, ʐʚʝʡʮʘʨ, ʉʣʦʚʝʥʜ ʙʘʛʘ ʪʦʦ 

ʪʦʣʛʦʡʪʦʡʛʦʦʨ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ ʙʘʡʥʘ [10]. ʉװװʣʜ D, F, G-ʠʡʛ ʥʵʵʩʵʥ. D ʍʷʪʘʜ, 
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ʇʘʢʠʩʪʘʥ, ʕʥʵʪʭʵʛʪ ʭʘʨʠʥ F, G ʇʘʢʠʩʪʘʥ, ʕʥʵʪʭʵʛ, ʀʩʧʘʥʠ, ʀʪʘʣʠʜ ʮᴇᴇʥ ʪʦʦʛʦʦʨ 

ʠʣʵʨʜʵʛ (2,4, 5, 6, 8).  

ɹʠʜ ʤʪɼʅʍ-ʠʡʥ Dloop ʭʵʩʛʠʡʥ 400-430 ʭ.ʥ. ʙװʭʠʡ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʞ NCBI 

GenBank-ʜ MH341126 - MH341158, MH651001 - MH651024 ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨʘʘʨ 

ʙװʨʪʛװװʣʩʵʥ (ʟʫʨʘʛ 30). ʅʫʢʣʝʦʪʠʜʳʥ ʙװʭ ʜʘʨʘʘʣʣʘʘ GenBank D-loop HV1 control 

region sequence-ʪʵʡ ʭʘʨʴʮʫʫʣʞ װʟʵʭʵʜ 99% ʭװʨʪʵʣ ʛʦʤʦʣʦʛ ʙʘʡʚ. bootstrap values of 

>90%-ʵʵʨ ʛʘʧʣʦʛʨʫʧװװʜ ʭᴇʜᴇʣʰʛװʡ ʪʦʭʠʨʯ ʥʦʪʣʦʛʜʩʦʥ. ʄʦʥʛʦʣ ʷʤʘʘʥʳ 4 װװʣʜʨʠʡʥ 

ʤʪɼʅʍ-ʠʡʥ D-loop-ʠʡʥ ʜʘʨʘʘʣʣʳʛ  GenBankïʠʡʥ 22 reference sequences-ʪʵʡ 

ʬʠʣʦʛʝʥʝʪʠʢ ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʚ (ʭװʩʥʵʛʪ 8,). Reference sequences ʥʴ A, B, C, D, F, G 

ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜ ʭʘʨʫʫʣʩʘʥ ʜʘʨʘʘʣʘʣ ʶʤ (Han et al., 2010; ʅʘʜʝʨʠ ʠ ʜʨ.., 2008, 2007) 

(2, 4). ʆʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣ ʷʤʘʘʥʳ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʭװʩʥʵʛʪ 10-ʜ ʭʘʨʫʫʣʘʚ. 

ʆʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣ ʷʤʘʘʥʳ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ ʭװʩʥʵʛʪ 

11-ʪ װʟװװʣʞ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ ʟʫʨʘʚ (31-34-ʨ ʟʫʨʘʛ). 

 

ʍװʩʥʵʛʪ 10. ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ʛʘʧʣʦʪʠʧʳʥ 105 ʧʦʣʠʤʦʨʬ ʩʘʡʪʳʛ ʤʪɼʅʍ-ʠʡʥ D-

loop-ʠʡʥ 140 ʭ.ʥ.-ʠʡʥ  ʜʘʨʘʘʣʘʣ ʜʵʵʨ ʪʦʛʪʦʦʭ. 
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ʍװʩʥʵʛʪ 11. ʆʨʯʠʥ װʝʠʡʥ ʤʦʥʛʦʣ ʷʤʘʘʥʳ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʜװʥ.  

 

́  ʣʜʵʨ  N H S D Hdװת

ɿʘʚʭʘʥ ʙʫʫʨʘʣ 15 10 23 -2.14 0.8571 0.008902 

 

ɹʫʷʥʜʵʣʛʵʨ ʫʣʘʘʥ 

16 12 16 -1.80 0.9417 0.006797 

 

ʕʨʯʤʠʡʥ ʭʘʨ 

9 4 4 -1.61 0.5833 0.002309 

 

ɿʘʣʘʘ ʞʠʥʩʪʠʡʥ ʮʘʛʘʘʥ  

16 8 9 -2.00 0.7000 0.003212 

 

 

 

ɿʫʨʘʛ 31. ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ɸ ʛʘʧʣʦʛʨʫʧʧ B haplogroup 

 

ɿʫʨʘʛ 32. ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ɺ ʛʘʧʣʦʛʨʫʧʧ B haplogroup 
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ɿʫʨʘʛ 33. ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ʉ ʛʘʧʣʦʛʨʫʧʧ 

 

ɿʫʨʘʛ 34. ʆʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ D ʛʘʧʣʦʛʨʫʧʧ 

 

ʍװʩʥʵʛʪ 12. ʄʦʥʛʦʣ ʷʤʘʘʥʳ 4 װװʣʜʨʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʛʘʧʣʦʛʨʫʧʧʳʥ ʛʝʥʝʪʠʢ 

ʜʝʚʝʨʛʘʮ. 
 ̄ ɻʘʧʣʦʛʨʫʧʧ װתʣʜʵʨ ʉʦʨʴʮʳʥ 

ʪʦʦ 

ɻʘʧʣʦ 

ʛʨʫʧʧʠʡʥ 

ʪʦʦ 

ʉʦʨʴʮʳʥ ʪʵʤʜʵʛʣʵʛʵʵ (%) 

1 Haplogroup A  

ɿʘʚʭʘʥ ʙʫʫʨʘʣ, 

ɹʫʷʥʜʵʣʛʵʨ 

ʫʣʘʘʥ, ʕʨʯʤʠʡʥ 

ʭʘʨ, ɿʘʣʘʘ 

ʞʠʥʩʪʡʥ ʮʘʛʘʘʥ 

 

49 26 ZG82, ZG81, ZG9, ZG78, ZG7, 

ZG75, ZG1, ZG68, ZG4, EB60, 

EB7, EB55, EB4, EB53, EB1, 

BR30, BR5, BR23, BR1, ZJ18, ZJ1, 

ZJ11, ZJ8,ZJ6, ZJ5, 

ZJ4,ZJ1,ZG76,ZG73, ZG70, BR29, 

BR28,ZG69,EB56, BR34,EB49, 

BR36,BR35,BR33,BR32,BR24, 

BR22, ZJ19, ZJ15, ZJ13, ZJ10, ZJ9, 

J7, ZJ3 

87.5 

2 Haplogroup B ɹʫʷʥʜʵʣʛʵʨ 

ʫʣʘʘʥ 

1 1 BR26 1.78 

3 Haplogroup C ɿʘʚʭʘʥ ʙʫʫʨʘʣ 1 1 ZG63 1.78 

4 Haplogroup D ɿʘʣʘʘ ʞʠʥʩʪʠʡʥ 

ʮʘʛʘʘʥ, 

ɿʘʚʭʘʥ ʙʫʫʨʘʣ, 

ɹʫʷʥʜʵʣʛʵʨ 

ʫʣʘʘʥ, ʕʨʯʤʠʡʥ 

ʭʘʨ 

5 4 EB47, ZJ20, BR31, ZG66, BR27 8.94 
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II.2.1.4 ʍʵʣʵʣʮװװʣʵʛ 

ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʷʤʘʘʥʳ 87.5% ɸ ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʘʞ ʙʘʡʩʘʥ ʥʴ Luikart 

ʥʘʨʳʥ ɸ ʰʫʛʘʤ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʛʵʜʵʛʪʵʡ ʪʦʭʠʨʯ ʙʘʡʥʘ (ʭװʩʥʵʛʪ 12). 

Onolragchaa Ganbold ʥʘʨʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʄʦʥʛʦʣ ʷʤʘʘʥʳ ʧʦʧʫʣʷʮʘʜ ɸ ʛʘʧʣʦʛʨʫʧ 

90.8%-ʘʘʨ ʜʘʚʘʤʛʘʡʣʞʵʵ (11). ɹʫʷʥʜʵʣʛʵʨ ʫʣʘʘʥ װװʣʜʵʨʪ ɺ ʛʘʧʣʦʛʨʫʧʧ ʥʵʛ 

ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʥʴ Naderi ʥʘʨʳʥ 2007 ʦʥʳ ʩʫʜʘʣʛʘʘʪʘʡ ʪʦʭʠʨʯ ʙʘʡʥʘ. Luikart ʥʘʨʳʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʉ ʛʘʧʣʦʛʨʫʧʧ ʄʦʥʛʦʣʜ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʘ ʙʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ 

ɿʘʚʭʘʥ ʙʫʫʨʘʣ װװʣʜʵʨʪ ʉ ʛʘʧʣʦʛʨʫʧʧ ʥʵʛ ʠʣʵʨʩʵʥ.  D ʛʘʧʣʦʛʨʫʧʧʳʥ ʭʫʚʴʜ 4 װװʣʜʨʠʡʥ 

5 ʷʤʘʘʥʜ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʥʴ Onolragchaa Ganbold ʥʘʨʳʥ 2020 (11) ʭʵʚʣװװʣʩʵʥ 

ʤʵʜʵʵʣʵʣʪʵʡ ʪʦʭʠʨʯ ʙʘʡʥʘ (ɿʫʨʘʛ 31-34).   

 

II.2.1.5 ɼװʛʥʵʣʪ 

ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʷʤʘʘʥʳ ʧʦʧʫʣʷʮ A-D ʛʘʧʣʦʛʨʫʧʧʵʵʩ ʪʦʛʪʦʞ ʙʘʡʥʘ.  

 ʝʠʡʥװ ʥʵʵʩ ɸ ʛʘʧʣʦʨʛʨʫʧʧ  87.5%-ʪʘʡ ʜʘʚʘʤʛʘʡʣʞ ʙʘʡʣʘʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʦʨʯʠʥװת

ʄʦʥʛʦʣ ʷʤʘʘʥʳ ʧʦʧʫʣʷʮʘʜ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ɸ ʛʘʧʣʦʨʛʨʫʧʧ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ɹʠʜʥʠʡ 

ʩʫʜʘʣʛʘʘʥʜ ʘʚʩʘʥ ʷʤʘʘʥʳ ʧʦʧʫʣʷʮʳʥ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʙʘʛʘ ʙʘʡʥʘ.   
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II.2.2 ʕʨʪʥʠʡ ʷʤʘʘ 

II.2.2.1 ʉʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ  

ʍװʥ ʛʘʨʰʫʫʣʩʘʥ ʘʤʴʪʘʜʳʥ ʜʦʪʦʨ ʷʤʘʘ ʙʘʡʜʘʛ ʙʘ ʥʝʦʣʠʪʳʥ װʝʜ ʛʘʨʰʫʫʣʩʘʥ ʛʵʞ 

ʵʨʜʵʤʪʵʜ װʟʵʞ ʙʘʡʥʘ. ʍʵʨʵʚ ʠʡʤ ʙʦʣ ʭʘʘʥʘ ʘʥʭ ʛʘʨʰʫʫʣʩʘʥ ʙʵ ʵʩʚʵʣ ʥʵʛʵʥ װʝʜ ʭʵʜ 

ʭʵʜʵʥ ʛʘʟʘʨ ʟʵʨʵʛ ʛʘʨʰʫʫʣʩʘʥ ʫʫ ʛʵʜʵʛ ʘʩʫʫʣʪ ʛʘʨʥʘ. ʕʜʛʵʵʨ ʘʩʫʫʣʪʘʜ Kevin G. Daly 

ʥʘʨ Science ʩʵʪʛװװʣʜ ᴇʛװװʣʣʵʵ ʛʘʨʛʘʞ ʭʘʨʠʫʣʩʘʥ. װתʥʜ: ɸʨʭʝʦʣʦʛʠʡʥ ʦʣʜʚʦʨʳʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ 11 ʤʷʥʛʘʥ ʞʠʣʠʡʥ ᴇʤʥᴇ ʆʡʨʭ ɼʦʨʥʦʜʦʜ ʟʵʨʣʵʛ ʙʝʟʦʘʨʳʥ ʷʤʘʘʛ 

ʛʘʨʰʫʫʣʩʘʥ. 10 ʤʷʥʛʘʥ ʞʠʣʠʡʥ ᴇʤʥᴇ ɸʥʘʪʦʣʠʡʥ ʛʘʟʘʨ ʥʫʪʘʛ ʜʵʵʨ ʛʵʨʠʡʥ ʷʤʘʘʥʳ 

  .ʣʜʵʨ ʙʘʡʩʘʥ ʙʘʡʥʘװװ

ɻʵʨʠʡʥ ʷʤʘʘʛ ʥʵʛ ʫʜʘʘ ʛʘʨʰʫʫʣʘʘʜ ʪʘʨʭʩʘʥ ʫʫ ʵʩʚʵʣ ʧʘʨʘʣʣʝʣʴ ʭʵʜ ʭʵʜʵʥ ʧʦʧʫʣʷʮʳʛ 

ʛʘʨʰʫʫʣʩʘʥ ʫʫ? 

Kevin G. Daly ʥʘʨ ʧʘʣʝʦʣʠʪʳʥ װʝ (ɸʨʤʝʥ, ɸʥʘʪʦʣʠ) ʤᴇʥ ʜʦʥʝʦʣʠʪʠʢ, ʥʝʦʣʠʪʠʢ װʝʠʡʥ 

(ɸʥʘʪʦʣʠ, ɹʘʣʢʘʥ), ʜʦʨʥʦʜ (ʀʨʘʥ), ᴇʤʥᴇʜ (ʀʦʨʜʘʥ, ʀʟʨʘʠʣʴ)  ʵʨʪʥʠʡ ʷʤʘʘʥʳ ʷʩʳʛ 

ʮʫʛʣʫʫʣʞʵʵ. ʕʜʛʵʵʨ ʵʨʜʵʤʪʜʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʠʭʵʥʭ ʵʨʪʥʠʡ ʛʵʨʠʡʥ ʷʤʘʘʥʳ ʤʪɼʅʍ 

ʥʴ ʦʨʯʠʥ װʝʠʡʥ A, B, C, D, G ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʩʘʥ ʘʞʵʵ. ʍʵʜʠʡ ʠʡʤ ʙʦʣʦʚʯ 

ʥʝʦʣʠʪʠʢ ʷʤʘʘʥʳ ʤʪɼʅʍ-ʠʡʥ ʰʫʛʘʤʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 3 ʩʫʙʧʦʧʫʣʷʮʘʜ ʭʫʚʘʘʛʜʩʘʥ 

ʙʘʡʥʘ. ʄʦʜʝʣʴ ʭʠʡʞ ʭʘʨʘʭʘʜ ʆʡʨʭ ɼʦʨʥʦʜʦʜ ʷʤʘʘʛ ʛʵʨʰװװʣʵʭʵʵʩ ᴇʤʥᴇ ʷʤʘʘʥʳ 

ʧʦʧʫʣʷʮ 3 ʤᴇʯʠʨʪ ʭʫʚʘʘʛʜʘʞ ʙʘʡʞʵʵ. ʋʛ ʙʘʨʠʤʪ ʵʥʵ 3 ʦʨʦʥ ʥʫʪʘʛʪ ʙʠʝ ʙʠʝʵʩ װʣ 

ʭʘʤʘʘʨʘʥ ʧʘʨʘʣʣʝʣʴ ʛʵʨʰװװʣʵʣʪ ʷʚʘʛʜʩʘʥʳʛ ʠʣʪʛʵʞ ʙʘʡʥʘ. ʉװװʣʜʵʵ ʆʡʨʭ ɼʦʨʥʦʜʳʥ 

ʘʨʜ ʠʨʛʵʜʠʡʥ ʭʦʦʨʦʥʜ ʢʦʥʪʘʢʪ ʠʭʵʩʩʵʥʵʵʨ ʷʣʛʘʘ ʙʘʨʘʛ ʘʣʛʘ ʙʦʣʩʦʥ.  
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ɻʨʘʬʠʢ 3. ʆʨʯʠʥ װʝ, ʵʨʪʥʠʡ ʷʤʘʘʥʳ ʛʦʣ ʛʝʥʦʤʳʥ ᴇʛᴇʛʜʣʠʡʥ ʘʥʘʣʠʟ. ʕʨʪʥʠʡ 

ᴇʛᴇʛʜʣʠʡʛ ᴇʥʛᴇʪ ʜװʨʩʵʵʨ ʪʵʤʜʵʛʣʵʚ. ᴆʥʛᴇʪ ʍ-ʵʵʨ ʦʨʦʥ ʥʫʪʛʠʡʛ ʪʵʤʜʵʛʣʵʚ (Kevin G. 

Daly et al.2018).   

 

 

3 ʦʨʦʥ ʥʫʪʛʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʭʘʤʨʫʫʣʞ ʛʨʘʬʠʢ ʙʘʡʛʫʫʣʩʘʥ ʙʘʡʥʘ (ʛʨʘʬʠʢ 3). ʕʜʛʵʵʨ 

ʙװʣʛװװʜ ʷʥʛʠʨʪʘʡ ʷʣʛʘʘʪʘʡ ʝʨᴇʥʭʠʡ ʘʣʣʝʣʴʜ ʭʫʚʘʘʛʜʩʘʥ: ɼʠʨʝʢʣʠʡʥ ʘʛʫʡ (ʟװװʥ ᴇʤʥᴇʜ 

ɸʥʘʪʦʣʠ, 3 ʤʷʥʛʘʥ ʞʠʣʠʡʥ ᴇʤʥᴇ), Hovk-1 ʘʛʫʡʥ (47 ʤʷʥʛʘʥ ʞʠʣʠʡʥ ᴇʤʥᴇʭ, ɸʨʤʝʥ) 

ʙʝʟʦʘʨʦʚʳʥ ʷʤʘʘ. װתʥ ʜʵʵʨ װʥʜʵʩʣʵʥ ʵʨʜʵʤʪʵʜ ʜʘʨʘʘʭ ʜװʛʥʵʣʪʵʜ ʭװʨʩʵʥ. ɹʘʨʫʫʥ, ʟװװʥ 

ʟװʛʠʡʥ ʧʦʧʫʣʷʮʳʥ ʛʝʥʝʪʠʢ ʩʘʣʘʣʪ 47 ʤʷʥʛʘʥ ʞʠʣʠʡʥ ᴇʤʥᴇᴇʩ ʷʚʘʛʜʞʵʵ (12).  

 

II.2.2.1 ʄʘʪʝʨʠʘʣ ʘʨʛʘ ʟװʡ 

II.2.2.1.1 ʕʨʪʥʠʡ ʷʤʘʘʥʳ ʜʵʵʞ 

 ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʛʜʩʘʥ ʜʵʵʞװװʜ ʥʴ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʭʫʚʴʜ ʷʣʛʘʘʪʘʡ 

ʙᴇʛᴇᴇʜ ʦʜʦʦʛʦʦʩ  800-3000 ʞʠʣʠʡʥ ᴇʤʥᴇ ʘʤʴʜʘʨʯ ʙʘʡʩʘʥ ʷʤʘʘʥʳ ʷʩʥʳ ʜʵʵʞװװʜ ʶʤ. 

ʗʩʥʳ ʜʵʵʞװװʜʠʡʛ ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ɼᴇʨʚᴇʣʞʠʥ, ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʫʪʘʛ ᴇʥʜᴇʨ ʩʫʤʘʘʩ 

ʦʣʜʩʦʥ ʵʨʪʥʠʡ ʙʫʣʰʥʘʘʩ ʘʚʩʘʥ (ɹʘʪʩʘʡʭʘʥ, ɸʤʘʨʙʠʣʵʛ, ʉʦʜʥʦʤʞʘʤʮ, & ɹʘʷʥʜʵʣʛʵʨ, 

2015). -a1, a2, a3, a4 ʄʕᴆ 300 ʞʠʣʵʵʩ ʫʨʴʜʘʭ װʣʜʩʵʥ ʥʴ 13-ʨ ʟʫʫʥʜ ʭʘʤʨʘʛʜʘʭ 

ʩʦʨʴʮʫʫʜ.  
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II.2.2.1.2 ʕʨʪʥʠʡ װʝʠʡʥ ʷʤʘʘʥʳ ʷʩʥʘʘʩ ɼʅʍ ʷʣʛʘʩʘʥ ʘʨʛʘ ʟװʡ 

ʕʨʪʥʠʡ ʷʩʥʘʘʩ ɼʅʍ-ʠʡʛ ʷʣʛʘʭʜʘʘ ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ, ʌʝʥʦʣ 

ʭʣʦʨʦʬʦʨʤʳʥ,  Chelex-100 ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ ʙʘ  ʜʦʦʨʭ ʜʘʨʘʘʣʣʳʥ ʜʘʛʫʫ ɼʅʍ-ʠʡʛ 

ʷʣʛʘʩʘʥ ʙʦʣʥʦ 

ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʘ 

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4ʛ ʘʚʯ ʘʨʠʫʪʛʘʩʘʥ 15ʤʣ-ʠʡʥ ʪʶʙʵʜ ʭʠʡʞ ʜʵʵʨ ʥʴ  1ʤʣ 

ʭʘʥʜʣʘʭ (ʵʢʩʪʨʘʢʰʥ) ʙʫʬʝʨ (0.01M Tris-HCl, 0.025M EDTA pH=8) ʥʵʤʞ 37Üʉ ʭʵʤʜ 16 

ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. ɼʘʨʘʘʛʘʘʨ ʥʴ 56Üʉ ʭʵʤʜ 3 ʮʘʛ ʠʥʢʫʙʘʮʣʘʘʜ 6000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 2 

ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥ ʪʫʥʛʘʘʞ ʩʫʧʝʨʥʘʪʘʥʪʳʛ ʩʦʨʫʫʣʘʥ ʘʚʯ, 15ʤʣ-ʠʡʥ ʪʶʙʵʜ 

ʫʨʴʜʯʠʣʘʥ ʙʵʣʜʩʵʥ  3ʤʣ ʭʦʣʙʦʛʯ ʙʫʬʝʨʪ (5M GuSCN, 0.025M NaCl, 0.01M Tris-HCl 

pH=8) ʥʵʤʥʵ. ʋʛ ʭʦʣʙʦʛʯ ʙʫʬʝʨ ʙװʭʠʡ ʜʵʵʞʠʡʛ ʜʘʚʩʥʳ ʭװʯʣʵʵʨ (37% HCl) pH=4 

ʙʦʣʪʦʣ ʙʫʫʨʫʫʣʩʘʥ ʜʘʨʘʘ  ʮʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʘ ʨʫʫ  (QUAGEN, DNeasy Blood & 

Tissue Kit) ʰʠʣʞװװʣʵʵʜ 8000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥ ʰʠʥʛʵʥ 

ʭʵʩʛʠʡʛ ʘʩʛʘʥʘ. ɹʘʛʘʥʘʘ 2ʤʣ-ʠʡʥ ʮʫʛʣʫʫʣʘʭ (collection) ʪʶʙ ʨװװ ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ  

AW1 ʙʫʬʝʨ (QUAGEN, DNeasy Blood & Tissue Kit) 500ʤʢʣ ʭʠʡʞ 8000 ʵʨʛ/ʤʠʥ 

ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɹʘʛʘʥʘʘ ʰʠʥʵ 2ʤʣ-ʥ ʮʫʛʣʫʫʣʘʭ ʪʶʙ ʨװװ 

ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ  AW2 ʙʫʬʝʨ 500ʤʢʣ ʭʠʡʞ 14000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 3 ʤʠʥʫʪʳʥ 

ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʘʭʠʥ 14000ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. 

ɹʘʛʘʥʘʘ 1.5ʤʣ-ʠʡʥ ʪʶʙʨװװ ʰʠʣʞװװʣʞ ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʩʘʡʪʘʨ ʭʘʪʘʘʥʘ. ɹʘʛʘʥʘʜ 

ʭʦʣʙʦʛʜʩʦʥ ɼʅʍ-ʠʡʛ ʫʫʩʛʘʞ ʘʚʘʭʜʘʘ ʫʛ ʙʘʛʘʥʘʜʘʘ 50ʤʢʣ  ʠʦʥʛװʡʞװװʣʩʵʥ ʫʩ ʥʵʤʞ, 1 

ʤʠʥʫʪʳʥ ʪʫʨʰ ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʠʥʢʫʙʘʮʣʘʘʜ, 1 ʤʠʥʫʪʳʥ ʪʫʨʰ 14000 ʵʨʛ/ʤʠʥ 

ʭʫʨʜʘʘʨ ʮʝʥʪʨʠʬʫʛʜʵʞ  ʪʶʙʪʵʡ ʰʠʥʛʵʥʠʡʛ ʘʚʯ -20Üʉ ʭʵʤʜ ʭʘʜʛʘʣʥʘ (Munoz, ʙʘʩ ʙʫʩ., 

2012).  

ʌʝʥʦʣ ʭʣʦʨʦʬʦʨʤʳʥ ʘʨʛʘ  

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4 ʛʨ ʘʚʯ 15ʤʣ-ʥ ʪʶʙʵʜ ʭʠʡʞ ʜʵʵʨ ʥʴ 2ʤʣ ʭʘʥʜʣʘʭ ʙʫʬʝʨ 

(0.01M Tris-HCl, 0.1M EDTA, 0,2% SDS pH=8) ʥʵʤʞ 37Áʉ ʭʵʤʜ 1 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. 

ɼʵʵʞ ʜʵʵʨ 1ʤʛ/ʤʣ ʇʨʦʪʝʡʥʘʟ ʂ ʥʵʤʵʵʜ 50Áʉ ʭʵʤʜ 2 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. ɼʵʵʜ ʭʵʩʛʠʡʛ 

ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 15ʤʣ-ʥ ʪʶʙ ʫʨʫʫ ʰʠʣʞװװʣʥʵ. ʋʫʩʤʘʣʳʥ ʵʟʣʵʭװװʥʪʵʡ ʪʵʥʮװװ 

ʭʵʤʞʵʵʛʵʵʨ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤ-ʠʟʦʘʤʠʣʘʣʢʦʭʦʣ (25:24:1) ʥʵʤʞ ʭʦʣʠʦʜ 

3000ʵʨʛ/ʤʠʥʫʪʳʥ ʭʫʨʜʘʘʨ 5 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʜ ʭʵʩʛʠʡʛ ʙʦʣʛʦʦʤʞʪʦʡ 

ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 1.5ʤʣ-ʠʡʥ ʪʶʙʵʜ ʭʠʡʛʵʵʜ ʥʠʡʪ ʵʟʣʵʭװװʥʠʡ 10%-ʪʘʡ ʪʵʥʮʵʭ 3ʄ 
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ʥʘʪʨʠʡʥ ʘʮʝʪʘʪ (pH=5) ʙʦʣʦʥ ʥʠʡʪ ʵʟʣʵʭװװʥʵʵʩ 2.5 ʜʘʭʠʥ ʠʭ 96% ʵʪʠʣʠʡʥ ʩʧʠʨʪ  

ʥʵʤʞ ʩʘʡʪʘʨ ʭʦʣʠʥ -80Áʉ ʭʵʤʜ 48 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. ɼʘʨʘʘʛʘʘʨ ʥʴ 10 ʤʠʥʫʪʳʥ ʪʫʨʰ 

8000ʵʨʛ/ʤʠʥʫʪ ʭʫʨʜʘʘʨ  ʮʝʥʪʨʠʬʫʛʜʵʥ ʰʠʥʛʵʥʠʡʛ ʩʦʨʫʫʣʞ ʭʘʷʥ װװʩʩʵʥ ʪʫʥʘʜʘʩ ʜʵʵʨ 

1ʤʣ 70% ʵʪʠʣʠʡʥ ʩʧʠʨʪ ʥʵʤʥʵ. ɼʘʭʠʥ 8 ʤʠʥʫʪʳʥ ʪʫʨʰ 13000ʵʨʛ/ʤʠʥʫʪʳʥ ʭʫʨʜʘʘʨ 

ʮʝʥʪʨʠʬʫʛʜʵʵʜ ʵʪʠʣʠʡʥ ʩʧʠʨʪʠʡʛ ʩʦʨʫʫʣʞ ʭʘʷʥ, ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʪʫʥʘʜʩʳʛ 1-2 ʮʘʛ 

ʭʘʪʘʘʥʘ. װתʩʩʵʥ ʪʫʥʘʜʘʩ ʜʵʵʨ 50Õʣ ʜʘʚʭʘʨ ʥʵʨʩʵʥ ʫʩ ʭʠʡʞ -20Áʉ ʭʵʤʜ ʭʘʜʛʘʣʥʘ.  

Chelex-100 ʘʨʛʘ  

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4 ʛʨ ʘʚʯ 15ʤʣ-ʠʡʥ ʪʶʙ ʨװװ ʭʠʡʞ ʜʵʵʨ ʥʴ 2ʤʣ ʭʘʥʜʣʘʭ 

ʙʫʬʝʨ (0.01M Tris-HCl, 0.1M EDTA, 0.2% SDS pH=8) ʥʵʤʵʵʜ 37Áʉ ʭʵʜ 1 ʮʘʛ 

ʠʥʢʫʙʘʮʣʘʥʘ. ɼʵʵʞ ʜʵʵʨ 1ʤʛ/ʤʣ ʇʨʦʪʝʡʥʘʟ ʂ ʥʵʤʵʵʜ 50Áʉ ʭʵʜ 2 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. 

ɼʵʵʜ ʭʵʩʛʠʡʛ ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 15ʤʣ-ʥ ʪʶʙ ʨװװ ʰʠʣʞװװʣʥʵ. ʋʫʩʤʘʣʳʥ ʵʟʣʵʭװװʥʪʵʡ 

ʪʵʥʮװװ ʭʵʤʞʵʵʛʵʵʨ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤ-ʠʟʦʘʤʠʣʘʣʢʦʭʦʣ (25:24:1) ʥʵʤʞ ʭʦʣʠʦʜ 3000 

ʵʨʛ/ʤʠʥʫʪʳʥ ʭʫʨʜʘʘʨ 5 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʜ ʭʵʩʛʠʡʛ ʘʚʯ ʙʦʣʛʦʦʤʞʪʦʡ 

ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵʵʨ ʜʫʛʘʘʨʣʘʩʘʥ ʪʶʙʵʜ ʭʠʡʥʵ. ɼʘʨʘʘ ʥʴ ʫʫʩʤʘʣʳʥ ʥʠʡʪ ʵʟʣʵʭװװʥʜ 

5% ʙʘʡʭʘʘʨ Chelex-100 ʥʵʤʞ ʚʦʨʪʝʢʩʜʦʥʦ. 98Áʉ ʭʵʜ 8 ʤʠʥʫʪ ʠʥʢʫʙʘʮʣʘʥʘ. ʍʫʛʘʮʘʘ 

ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʭʵʜʵʥ ʩʝʢʫʥʜ ʚʦʨʪʝʢʩʜʦʦʜ 13000ʵʨʛ/ʤʠʥʫʪʘʜ 6 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. 

ɼʵʵʜ ʬʘʟʳʛ ʥʴ ʘʚʥʘ. ɸʚʘʭʜʘʘ Chelex-ʥ ʙᴇʤʙᴇʣᴇʛ ʦʨʫʫʣʘʭʛװʡ. ʍᴇʨʛᴇʛʯʠʜ 4Áʉ ʭʵʤʜ 

ʭʘʜʛʘʣʥʘ. 

II.2.2.1.3 ʕʨʪʥʠʡ װʝʠʡʥ ʷʤʘʘʥʳ ɼʅʍ-ʠʡʥ ʇɻʋ. Polymerase chain reaction (PCR) 

and Restriction fragment length polymorphism (RFLP)   

50 ɛl ʫʨʚʘʣʳʥ ʭʦʣʠʤʦʛʪ 2 units Taq DNA Polymerase (Thermoscientific), 5ɛl 

10xʙʫʬʝʨ, 3ɛl 25mM MgCl2, 4 ɛl 2mM dNTP, 1ɛl of 10ɛM ʧʨʘʡʤʝʨ, 1.1ɛl ɼʅʍ, ʘʨʠʫʥ 

ʫʩ. (Thermo scientificTM, Arktik Thermal cycler) ʇɻʋ-ʳʥ ʤʘʰʠʥ ʜʵʵʨ 95Üʉ-ʜ 2 ʤʠʥʫʪ; 

95Üʉ-ʜ 30 ʩʝʢʫʥʜ, 55Üʉ-ʜ 30 ʩʝʢʫʥʜ, 72Üʉ-ʜ 2 ʤʠʥʫʪʘʘʨ 2-ʨ ʮʠʢʣʵʵʩ 40 ʫʜʘʘ ʜʘʚʪʘʥ; 

72Üʉ-ʜ 7 ʤʠʥʫʪ ʛװʡʮʵʵʥ ʫʨʪʘʩʛʘʘʜ; 4Üʉ-ʜ ʭʘʜʛʘʣʘʭ ʛʦʨʠʤʳʥ ʜʘʛʫʫ ʫʨʚʘʣʳʛ ʷʚʫʫʣʘʚ. 

ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʵʣʝʢʨʦʬʦʨʝʟʳʥ ʘʨʛʘʘʨ ʰʘʣʛʘʚ.  

ɾʠʯ: ʕʨʪʥʠʡ ʷʤʘʘʥʳ ʵʚʜʵʨʩʵʥ ɼʅʍ-ʠʡʛ ʦʣʰʨʫʫʣʘʭʜʘʘ ʜʘʨʘʘʭ ʧʨʘʡʤʝʨʠʡʛ 

ʘʰʠʛʣʘʩʘʥ. 

GQF1: 5'-TACAATCAATACACTGGTCTT-3',  

GQR1:5'-ATTACGTTTATGCTGGATT-3'; 

GQF2:5'-ATAACGCGGACATACAGC-3',   
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GQR2:5'-AGAGTGGGCGATTTTAGGTGAGAT-3'; 

GQF3:5'-GGGCCATCTCACCTAAAATC-3',  

GQR3: 5'-GGCTGGGACCAAACCTATG-3'. 

 

II.2.2.1.4 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ʉʦʣʦʥʛʦʩ ʫʣʩ ʜʘʭʴ ʄʘʢʨʦʛʝʥ ʢʦʤʧʘʥʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʵʨʪʥʠʡ ʙʦʣʦʥ ʦʨʯʠʥ 

̫ ʝʠʡʥװ ʤʘʘʥʳ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʩʦʥ. 

ɹʠʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ 22 ʠʰʣʵʣ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʜʘʨʘʘʣʣʳʛ ɻʝʥɹʘʥʢʥʘʘʩ 

(22 ʠʰʣʵʣ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʜʘʨʘʘʣʣʳʛ 6 ʛʘʧʣʦʛʨʫʧʧʪ ʭʫʚʘʘʩʘʥ ʙʘʡʥʘ.) ʪʘʪʘʞ 

ʘʚʯ ᴇᴇʨʩʜʠʡʥ ʩʦʥʛʦʞ ʘʚʩʘʥ 4 ʦʤʛʠʡʥ 56 ʜʵʵʞʠʡʥ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 

ʜʘʨʘʘʣʣʳʛ (ɿʘʚʭʘʥ ʙʫʫʨʘʣ, ɹʘʷʥʜʵʣʛʵʨ ʫʣʘʘʥ, ʕʨʯʤʠʡʥ ʭʘʨ, ɿʘʣʘʘ ʞʠʥʩʪʠʡʥ ʮʘʛʘʘʥ) 

ʵʨʪʥʠʡ ʷʤʘʘʥʳ ʜʘʨʘʘʣʘʣʪʘʡ (800-3000 ʞʠʣʠʡʥ ᴇʤʥᴇ ʘʤʴʜʘʨʯ ʙʘʡʩʘʥ ʷʤʘʘʥʳ ʷʩʥʳ 

ʜʵʵʞװװʜ ʶʤ. ʗʩʥʳ ʜʵʵʞװװʜʠʡʛ ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ɼᴇʨʚᴇʣʞʠʥ, ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʫʪʘʛ 

ᴇʥʜᴇʨ ʩʫʤ) ʭʘʨʴʮʫʫʣʩʘʥ. ɹʠʜ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʜʘʨʘʘʣʣʳʛ MEGA X ʙʘ DnaSP 

ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʞ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ 

ʭʵʩʛʠʡʥ ʷʣʛʘʘʪʘʡ ʥʫʢʣʝʦʪʠʜʳʥ ʙʘʡʨʰʣʳʛ ʪʦʛʪʦʦʩʦʥ. MEGA X ʙʘ Arlequin v3.1.5 

program ʘʰʠʛʣʘʥ ʛʘʧʣʦʙװʣʛʠʡʛ ʪʦʛʪʦʦʚ. ʕʨʪʥʠʡ ʷʤʘʘʥʳ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ  

BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi) ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʞ 

ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣ ʙʦʣʛʦʥʳʛ GenBank reference senquence-ʪʵʡ ʭʘʨʴʮʫʫʣʞ 

Snapgene 2.3.2 ʙʘ mrDNA profiler ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʭʠʡʚ (ʟʫʨʘʛ 

36). 

 

II.2.2.2 תʨ ʜװʥ 

II.2.2.2.1 ʕʨʪʥʠʡ  ʷʤʘʘʥʳ ɼʅʍ-ʠʡʥ ʇɻʋ-ʳʥ װʨ ʜװʥ 

ʕʨʪʥʠʡ ʷʤʘʘʥʳ ʤʪɼʅʍ-ʳʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ (D-Loop) ʇɻʋ-ʳʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʘʨʛʘʘʨ ʠʣʨװװʣʩʵʥ ʜװʥ (ʟʫʨʘʛ 35). ʕʨʪʥʠʡ 11 

ʷʤʘʘʥʳ ʷʩʥʳ ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʦʣʰʨʫʫʣʘʭʜʘʘ ʵʚʜʵʨʩʵʥ 

ɼʅʍ-ʜ ʟʦʨʠʫʣʞ ʟʦʭʠʦʩʦʥ ʧʨʘʡʤʝʨʫʫʜʳʛ ʘʰʠʛʣʘʚ.  

FW: 5'-CAGTCGAACATCCCTACATTATTATTGG-3',  

REV: 5'-TTAGTCTTATTGATTTGGAGGGCGTTA-3' 

http://blast.ncbi.nlm.nih.gov/Blast.cgi
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ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 500 ʭ.ʥ. ʙʦʣʩʦʥ 

(ʟʫʨʘʛ 35).  

 

 

ɿʫʨʘʛ 35 1-6 ʕʨʪʥʠʡ ʷʤʘʘʥʳ ʜʵʵʞ (GQ1 ʩʦʥʛʦʞ ʛʝʥʠʡ ʜʘʨʘʘʣʘʣ ʪʦʛʪʦʦʣʛʦʭ 

ʩʫʜʘʣʛʘʘʥʜ ʷʚʫʫʣʘʚ.) V5 -  ɻ ʝʨʵʛ ʢʦʥʪʨʦʣʴ 39 - ɹʘʷʥʜʵʣʛʵʨʠʡʥ ʫʣʘʘʥ (+). 

 

II.2.2.2.2 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ 

ʉʦʣʦʥʛʦʩ ʫʣʩ ʜʘʭʴ ʄʘʢʨʦʛʝʥ ʢʦʤʧʘʥʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʵʨʪʥʠʡ ʙʦʣʦʥ ʦʨʯʠʥ 

 ʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʩʦʥװʝʠʡʥ ʷʤʘʘʥʳ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʡʥ ʭװ

(ʟʫʨʘʛ 32).  

 

ɿʫʨʘʛ 36. ʕʨʪʥʠʡ װʝʠʡʥ ʷʤʘʘʥʳ ʤʪɼʅʍ D-Loop ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʛʝʥʠʡ ʜʘʨʘʘʣʘʣ. 
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ʍװʩʥʵʛʪ 13. ʕʨʪʥʠʡ װʝʠʡʥ ̫ ʤʘʘʥʳ ʛʘʧʣʦʪʠʧʳʥ 105 ʧʦʣʠʤʦʨʬ ʩʘʡʪʳʛ ʤʪɼʅʍ-ʠʡʥ D-

loop-ʠʡʥ 140 ʭ.ʥ-ʠʡʥ  ʜʘʨʘʘʣʘʣ ʜʵʵʨ ʪʦʛʪʦʦʭ. 

 

  

ʄ1 ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʩʘʥ a1, a2, a3, a4 ʄʕᴆ 300 ʞʠʣʵʵʩ ʫʨʴʜʘʭ ʩʦʨʴʮʫʫʜ 

ʙʘ ʛʝʥʝʪʠʢ ʟʘʡʛʘʘʨ ʦʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʘʘʩ ʭʦʣ ʪʦʜʦʨʭʦʡʣʦʛʜʦʚ (ʟʫʨʘʛ 32). ʕʨʪʥʠʡ 

  ʝʠʡʥ ʷʤʘʘʥʳ ʛʘʧʣʦʪʠʧʳʥ 105 ʧʦʣʠʤʦʨʬ ʩʘʡʪʳʛ ʤʪɼʅʍ-ʠʡʥ D-loop-ʠʡʥ 140 ʭ.ʥ-ʠʡʥװ

ʜʘʨʘʘʣʘʣ ʜʵʵʨ ʪʦʛʪʦʦʚ (ʭװʩʥʵʛʪ 13,14). 

ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ nucleotides divesity 0.4224, ʊʘʞʠʤʘ ʩʪʘʪʠʩʪʠʢ 2.495497, 

105 ʧʦʣʠʤʦʨʬ ʩʘʡʪʪʘʡ  5 ʛʘʧʣʦʪʠʧ ʪʦʜʦʨʭʦʡʣʦʣʜʣʦʦ.  

 

ʍװʩʥʵʛʪ 14. Described result Mongoliaôs genetic diversity 

ˉ  N  H  P  D  Hd  Ʉ  

1  11  5  105  2.4954  0.7636  04224  

 

11 ʜʵʵʞʵʵʩ 5 ʛʘʧʣʦʪʠʧ ʠʣʵʨʩʵʥ ʙʘ ʛʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 0.7636 ʙʘʡʞ 3 

ʛʘʧʣʦʛʨʫʧʜ ʭʫʚʘʘʛʜʩʘʥʘʘʩ ʘ6 ʦʨʯʠʥ װʝʜ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ɸ ʛʘʧʣʦʛʨʫʧʜ ʙʘʛʪʩʘʥ ʥʴ 

ʩʦʥʠʨʭʦʣ ʪʘʪʘʞ ʙʘʡʥʘ (ʭװʩʥʵʛʪ 14).  

13-ʨ ʟʫʫʥʳ ʩʦʨʴʮʫʫʜ ʛʝʥʝʪʠʢ ʟʘʡʛʘʘʨʘʘ ʦʨʯʠʥ װʝʠʡʥ ʷʤʘʘ ʙʦʣʦʥ ʄʕᴆ 300 ʞʠʣʵʵʩ 

ʫʨʴʜʘʭ ʷʤʘʘʥʳ ʛʦʣʜ ʙʘʡʥʘ. 13-ʨ ʟʫʫʥʳ ʩʦʨʴʮ ʙʦʣʦʭ a8 ʄʕᴆ 300 ʞʠʣʵʵʩ ʫʨʴʜʘʭ M1 

ʛʘʧʣʦʛʨʫʧʧ ʭʘʨʚʷʘʣʘʛʜʩʘʥ. ʉʦʥʠʨʭʦʣʪʦʡ ʥʴ ʄʕᴆ 300 ʞʠʣʵʵʩ ʫʨʴʜʘʭ a6 ʩʦʨʴʮ ʦʨʯʠʥ 

 ʝʠʡʥװ ʝʠʡʥ ɸ ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʩʘʥ (ɿʫʨʘʛ 32). ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʥʜʘʘ ʘʚʩʘʥ ʦʨʯʠʥװ

ʷʤʘʘʥʳ 87.5% ɸ ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʘʞ ʙʘʡʛʘʘ. ʄʕᴆ 300 ʞʠʣʵʵʩ ʫʨʴʜʘʭ ʘ6 ʜʵʵʞ 



 

106 

 

ʦʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ᴇʚᴇʛ ʙʦʣʞ ʭʘʤʛʠʡʥ ʪװʨװװʥʜ ʩʘʣʞ ɸ ʛʘʧʣʦʙװʣʵʛʪ ʙʘʛʪʩʘʥ ʭʵʤʵʵʥ 

 ʝʠʡʥװ ʡ ʙʘ ʦʨʯʠʥװʜ ʘʣʴ ʯ ʛʘʧʣʦʛʨʫʧʜ ʙʘʛʪʘʘʛװװʣʜʩʵʥ ʜʵʵʞת .ʟʵʞ ʙʘʡʥʘ (ʟʫʨʘʛ 37,38)װ

ʷʤʘʘʥʳ ʙװʭ ʛʘʧʣʦʛʨʫʧʠʡʥ ᴇʚᴇʛ ʭʵʤʵʵʥ װʟʜʵʛ ʉ ʛʘʧʣʦʙװʣʵʛʪʵʡ ʭʘʤʛʠʡʥ ʦʡʨ ʙʘʡʨʣʘʞ 

ʙʘʡʚ. 

 

 

ɿʫʨʘʛ 37. ʌʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʦʦʩ ʭʘʨʭʘʜ M1 ʛʘʧʣʦʛʨʫʧʧ ʙʦʣʦʥ ʦʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ 

ʛʘʧʣʦʛʨʫʧʧʳʥ ʭʦʦʨʦʥʜʦʭ ʟʘ 10.7644 ʙʘʡʥʘ. M 2 ʛʘʧʣʦʛʨʫʧʧ ʙʦʣʦʥ ʦʨʯʠʥ װʝʠʡʥ 

ʷʤʘʘʥʳ ʛʘʧʣʦʛʨʫʧʧʳʥ ʭʦʦʨʦʥʜʦʭ ʟʘ 14.41 ʙʘʡʚ.  

 

ʌʠʣʦʛʝʥʝʪʠʢ ʤʦʜʦʦʩ ʭʘʨʘʭʘʜ ʙʠʜʥʠʡ ʰʠʥʵʵʨ ʠʣʨװװʣʩʵʥ ʄ1 ʛʘʧʣʦʛʨʫʧʧ ʦʨʯʠʥ 

̫ ʝʠʡʥװ ʤʘʘʥʳ ʛʘʧʣʦʛʨʫʧʧ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ ʟʘʡ 14.41, ʄ2 ʛʘʧʣʦʛʨʫʧʧ ʦʨʯʠʥ װʝʠʡʥ 

ʷʤʘʘʥʳ ʛʘʧʣʦʛʨʫʧʧ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ ʟʘʡ 10.76 ʙʘʡʚ (ʟʫʨʘʛ 37).  
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ɿʫʨʘʛ 38.  13-ʨ ʟʫʫʥʳ ʩʦʨʴʮ ʙʦʣʦʭ a8 ʄʕᴆ 300 ʞʠʣʵʵʩ ʫʨʴʜʘʭ M1 ʛʘʧʣʦʛʨʫʧʧ 

ʭʘʨʴʷʘʣʘʛʜʩʘʥ. 

 

II.2.2.3  ʍʵʣʵʣʮװװʣʵʛ 

ɻʵʨʠʡʥ ʷʤʘʘ (Capra hircus) ʥʴ ʛʘʟʘʨ ʟװʡʥ ʭʫʚʴʜ ʜʘʩʘʣʜʘʥ ʟʦʭʠʮʦʞ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ 

ʤʘʣʳʥ ʥʵʛ ʶʤ. ʗʤʘʘ ʥʴ ʭװʥ ʪᴇʨᴇʣʭʪᴇʥʜ ʦʣʦʥ ʷʥʟʳʥ ʘʰʠʛʪʘʡ ʭװʥʩʠʡʛ ᴇʛʜᴇʛ (ʞʠʰʵʵ 

ʥʴ: ʤʘʭ, ʩװװ ʙʘ ʵʩʣʵʛ ʛʵʭ ʤʵʪ), ʵʥʵ װʟװװʣʵʣʪװװʜ ʥʴ ʭװʥ ʛʘʨʰʫʫʣʩʘʥ ʘʤʴʪʘʜʳʥ ʜʦʪʨʦʦʩ 

ʷʤʘʘʛ ʤʘʰ ʘʰʠʛʪʘʡ ʘʤʴʪʘʜʳʥ ʥʵʛ ʙʦʣʛʦʩʦʥ. ʗʤʘʘʥʳ ʛʘʨʘʣ װװʩʵʣ, ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ 

ʙʘʡʜʘʣ, ʷʤʘʘʛ ʭʘʜʛʘʣʞ װʣʜʵʭ ʙʦʣʦʥ ʪʦʛʪʚʦʨʪʦʡ ʘʰʠʛʣʘʭʘʜ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ ʘʥʭʘʘʨʘʣ 

ʭʘʥʜʫʫʣʞ ʠʨʩʵʥ. ʕʫʢʘʨʠʦʪ ʵʩʠʡʥ ʛʝʥʝʪʠʢ ʭʦʣʙʦʦʛ ʤʦʣʝʢʫʣ-ʙʠʦʣʦʛʠʡʥ ʷʥʟ ʙװʨʠʡʥ 

ʤʘʨʢʝʨʠʡʛ ʘʰʠʛʣʘʥ ʩʫʜʘʣʜʘʛ. װתʥʠʡ ʜʦʪʨʦʦʩ ʭʘʤʛʠʡʥ ᴇʨʛᴇʥ ʘʰʠʛʣʘʛʜʜʘʛ ʥʴ ʤʪɼʅʍ-

ʠʡʥ ʜʘʨʘʘʣʘʣ ʶʤ. ɹʠʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ ʤʦʣʝʢʫʣ ʟʘʡʥʘʘʩ ʘʚʯ װʟʵʭʵʜ ʄ1 

ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʄʕᴆ 300 ʦʥʳ ᴇʤʥᴇʭ ʜʵʵʞ ʪʫʣ ʭʘʤʛʠʡʥ ʪװʨװװʥʜ ʩʘʣʞ ʭʘʨʠʥ 13-ʨ ʟʫʫʥʳ 

ᴇʤʥᴇʭ ʜʵʵʞ ʥʴ ʜʘʨʘʘ ʥʴ ʩʘʣʞ ʙʘʡʛʘʘ ʥʴ ʦʥ ʮʘʛʠʡʥ ʭʫʚʴʜ ʪʘʘʨʯ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʵʨʪʥʠʡ 

ʜʵʵʞʠʡʥ ʘ6 ʛʵʩʵʥ ʜʵʵʞ ɸ ʛʘʧʣʦʛʨʫʧʧʪ ʙʘʛʪʘʞ ʙʘʡʩʘʥ ʙʘ ʘ8 ʜʵʵʞ ʥʴ 13-ʨ ʟʫʫʥʳ ʞʠʣʠʡʥ 

ᴇʤʥᴇʭ ʜʵʵʞ ʄʕᴆ 300 ʦʥʳ ᴇʤʥᴇʭ ʜʵʵʞװװʜʪʵʡ ʥʵʛ ʛʘʧʣʦʛʨʫʧʧʪ ʙʘʛʪʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ 

ʘ6 ʜʵʵʞ ʥʴ ʄʕᴆ 300 ʦʥʳ ᴇʤʥᴇʭ ʜʵʵʞ ʦʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ װװʩʵʣ ʙʦʣʞ ʭʘʤʛʠʡʥ 

ʪװʨװװʥʜ ʩʘʣʞ ɸ ʛʘʧʣʦʛʨʫʧʧʪ ʙʘʛʪʩʘʥ (ʟʫʨʘʛ 37).  

 



 

108 

 

II.2.2.4  ɼװʛʥʵʣʪ 

ʄʕᴆ 300 ʞʠʣʵʵʩ ʫʨʴʜʘʭ ʘ6 ʜʵʵʞ ʦʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ᴇʚᴇʛ ʙʦʣʞ ʭʘʤʛʠʡʥ ʪװʨװװʥʜ 

ʩʘʣʞ ɸ ʛʘʧʣʦʛʨʫʧʧ ʙʘʛʪʩʘʥ ʭʵʤʵʵʥ װʟʵʞ ʙʘʡʥʘ. ʆʨʯʠʥ װʝʜ ʄʦʥʛʦʣ ʥʫʪʘʛʪ ᴇʨʛᴇʥ 

ʪʘʨʭʩʘʥ (ɸ ʛʘʧʣʦʛʨʫʧ) ʷʤʘʘʥ ʩװʨʵʛ ʵʨʪʥʠʡ ʷʤʘʘʥ ʩװʨʵʛ ʭʦʦʨʦʥʜ  ʫʨʘʛ ʪᴇʨʣʠʡʥ 

ʭʘʤʘʘʨʘʣ ʙʘʡʥʘ. ʋʨʴʜ ʭʘʘʥʘ ʯ ʠʣʵʨʯ ʙʘʡʛʘʘʛװʡ ʰʠʥʵ ʛʘʧʣʦʛʨʫʧʧʳʛ ʠʣʨװװʣʩʵʥ ʙʘ ʄ1, 

ʄ2 ʭʵʤʵʵʥ ʥʵʨʣʵʚ. ɹʠʜʥʠʡ ʙʘʡʛʫʫʣʩʘʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʥʳ ʟʫʨʛʘʘʩ ʭʘʨʘʭʘʜ ʄ1, 

ʄ2 ʛʘʧʣʦʛʨʫʧʧ ʦʨʯʠʥ װʝʠʡʥ ʷʤʘʘʥʳ ᴇʚᴇʛ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  
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II.3 ʍʦʥʴ (Ovis ammon) 

II.3.1 ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭʦʥʠʥʳ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ʍʦʥʠʥʳ ʵʚʦʣʶʮ ʭᴇʛʞʣʠʡʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ ʛʝʥʦʤʳʥ ʛʦʣ ʭʵʨʵʛʣʵʛʜʵʭװװʥ  ʙʦʣ 

ʤʪɼʅʍ ʶʤ. ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʜʘʨʘʘʣʣʘʘʨ A, B, C, D, F, G 6 ᴇᴇʨ ʛʘʧʣʦʛʨʫʧ 

ʙʦʣʛʦʩʦʥ. Luikart ʥʘʨ (2001) ʵʭʥʠʡ 3 ʙװʣʛʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘ ɸ ʰʫʛʘʤ ʭʘʤʛʠʡʥ 

ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ, ɺ ʟװװʥ ʙʦʣʦʥ ᴇʤʥᴇʜ ʘʟʠʜ (ʄʦʥʛʦʣʠʶ, ʍʷʪʘʜ, ʃʘʦʩ, ʇʘʢʠʩʪʘʥ, ʕʥʵʪʭʵʛ, 

ʄʘʣʘʡʟ) ʪʘʨʭʜʘʛ ʪʫʭʘʡ ʤʵʜʵʵʣʩʵʥ. ʉ ʛʘʧʣʦʛʨʫʧ ʄʦʥʛʦʣ, ʐʚʝʡʮʘʨ, ʉʣʦʚʝʥʜ ʙʘʛʘ ʪʦʦ 

ʪʦʣʛʦʦʪʦʡʛʦʦʨ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ ʙʘʡʥʘ [10]. ʉװװʣʜ D, F, G-ʠʡʛ ʥʵʵʩʵʥ. D ʍʷʪʘʜ, 

ʇʘʢʠʩʪʘʥ, ʕʥʵʪʭʵʛʪ ʭʘʨʠʥ F, G ʇʘʢʠʩʪʘʥ, ʕʥʵʪʭʵʛ, ʀʩʧʘʥ, ʀʪʘʣʠʜ ʮᴇᴇʥ ʪʦʦʛʦʦʨ 

ʠʣʵʨʜʵʛ (2, 4, 6, 8).  

ʄʦʥʛʦʣ ʫʣʩʳʥ ʤʘʣ ʘʞ ʘʭʫʡʥ ʜʦʪʦʨ ʭʦʥʠʥʳ ʘʞ ʘʭʫʡ ʪʵʨʛװװʣʵʭ ʩʘʣʙʘʨ ʙʦʣʦʥ 

ʭᴇʛʞʠʞ ʠʨʩʵʥ ʙᴇʛᴇᴇʜ ʦʜʦʦ ʥʠʡʪ ʤʘʣ ʩװʨʛʠʡʥ 35 ʛʘʨʫʡ ʭʫʚʠʡʛ ʵʟʵʣʞ ʤʘʣ ʘʞ ʘʭʫʡʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡ 40 ʛʘʨʫʡ ʭʫʚʠʡʛ ʛʘʨʛʘʞ ʙʘʡʥʘ (1). ʄʦʥʛʦʣ ʭʦʥʴ ʥʴ ʞʠʣʠʡʥ ʪʫʨʰ 

ʙʵʣʯʵʵʨʠʡʥ ʤʘʣʣʘʛʘʘʥʜ ʛʦʡʜ ʜʘʩʘʥ ʟʦʭʠʮʩʦʥ ʤʦʥʛʦʣʳʥ ʙװʭ ʙʘʡʛʘʣʠʡʥ ʙװʩ ʙװʩʣװװʨʪ 

 ,ʣʜʵʛ, ʙʠʝʠʡʥ ʛʘʣʙʠʨ ʭʠʡʮװװʨʞװ ʩʵʜװʨʠʡʥ ʙװʡʥ ʷʥʟ ʙװʨʞʜʵʛ ʙᴇʛᴇᴇʜ ʙʘʡʛʘʣʴ, ʛʘʟʘʨ ʟװ

ʙʠʝ ʮʦʛʮʦʩ, װʥʜʩʵʥ ʘʰʠʛ ʰʠʤʵʵʨʵʵ ʞʠʨʠʡʥ ᴇᴇʭᴇʥ ʩװװʣʪ ʭʘʣʭ ʭʦʥʠʥʦʦʩ ʙʦʣʦʥ ᴇᴇʨ 

ʭʦʦʨʦʥʜʦʦ ʷʣʛʘʛʜʘʭ ᴇʚᴇʨʤᴇʮ ʦʥʮʣʦʛʪʦʡ ʥʫʪʛʠʡʥ ʦʣʦʥ ʦʤʦʛ װװʣʜʨʠʡʥ ʭʦʥʴ ʙʠʡ 

ʙʦʣʩʦʥ ʙʘʡʥʘ (2). ʄʦʥʛʦʣ ʟʘʨʠʤ ʰʠʣʤʵʣ ʦʤʛʠʡʥ ʭʦʥʠʥʳ ʮʫʩʥʳ ʠʡʣʜʩʠʡʥ 

ʪʨʘʥʩʬʝʨʨʠʥʳ ʙʘ ʵʨʠʪʨʦʮʠʪʠʡʥ ʛʝʤʦʛʣʦʙʠʥʳ ʫʫʨʛʠʡʥ ʧʦʣʠʤʦʨʬʠʟʤʳʛ ʩʫʜʘʣʞ 

ʵʜʛʵʵʨ ʭʦʥʠʥʳ ʧʦʧʫʣʷʮʳʥ ʛʝʥʝʪʠʢ ʪʦʛʪʦʮ, ʦʤʛʫʫʜʳʥ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ ʟʘʡʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ (3). ʅʫʪʛʠʡʥ ʤʘʣʳʥ ʦʣʦʥ ʪᴇʨᴇʣ ʭʵʣʙʵʨʠʡʥ ʙʠʦʣʦʛʠʡʥ ʥᴇᴇʮʠʡʛ 

ʠʣʨװװʣʵʭ, ʘʰʠʛʣʘʭ, ʭʘʤʛʘʘʣʘʭ ʘʩʫʫʜʣʳʥ ʭװʨʵʵʥʜ ʪʫʭʘʡʥ ʥʫʪʘʛ ʦʨʥʳ ʙʘʡʛʘʣʴ, ʮʘʛ 

ʫʫʨʳʥ ʥᴇʭʮᴇʣʜ ʠʣװװ ʟʦʭʠʣʜʦʥ ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ, ʘʰʠʛ ʰʠʤʠʡʥ ᴇʚᴇʨʤᴇʮ ʦʥʮʣʦʛʪʦʡ 

ʥʫʪʛʠʡʥ װװʣʜʨʠʡʥ ʤʦʥʛʦʣ ʭʦʥʠʡʛ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʪʦʜʨʫʫʣʩʘʘʨ ʙʘʡʛʘʘ ʙʠʣʵʵ. 

Moʥʛʦʣ ʭʦʥʠʥʳ ʥʫʪʛʠʡʥ װװʣʜʨʠʡʥ ʭʦʥʠʥʜ ʜʘʨʭʘʜ ʭʦʥʴ ʦʨʜʦʛ. ʕʥʵ ʭʦʥʴ ʥʴ ᴇʥʜᴇʨ 

ʫʫʣʳʥ ʙװʩʠʡʥ ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ ʥᴇʭʮᴇʣ, ʙʵʣʯʵʵʨʠʡʥ ʤʘʣʣʘʛʘʘʥʜ ʩʘʡʥ ʟʦʭʠʮʩʦʥ, 

ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʪʘʨʛʘ ʪʵʚʵʵʨʵʛ ʘʚʜʘʛ, ʯʠʡʨʵʛ ʙʠʝ ʮʦʛʮʦʩʪʦʡ, ʙʦʛʠʥʦ ᴇᴇʭᴇʥ ʩװװʣʪʵʡ 

ʙᴇʛᴇᴇʜ ʭʘʣʭ ʭʦʥʠʥʦʦʩ ʥʦʦʩʥʳ ʛʘʨʮʘʘʨ ʠʣװװ ʥʦʦʩʦʥʜʦʦ ʥʦʦʣʫʫʨ ʠʭʪʵʡ ʷʤʘʘʥ װʩ 

ʙʘʛʘʪʘʡʛʘʘʨʘʘ ʦʥʮʣʦʛ ʶʤ (1). ɹʠʜ ʉʘʨʪʫʫʣò װװʣʜʵʨʠʡʥ ʭʦʥʠʡʛ  ʊᴇʚ ʘʡʤʘʛʠʡʥ ʭʦʥʴ 

 ʨʵʵʥʠʡ ʩʫʜʘʩʥʘʘʩװʡ ʥʠʡʪ 8 ʭʦʥʠʥʳ ʛװʡʩ ʭʘʨʛʘʣʟʘʭʛװʣʛʠʡʥ ʘʞ ʘʭʫʡʛʘʘʩ ʥʘʩ, ʭװװʨʞװ

ʮʫʩʥʳ ʜʵʵʞ, ʄʦʥʛʦʣ ʭʦʥʠʥʳ ʮʫʩʥʳ ʜʵʵʞʠʡʛ ɹʫʣʛʘʥ ʘʡʤʘʛʠʡʥ ʍʫʪʘʛ ᴆʥʜᴇʨ ʩʫʤʳʥ 
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ʤʘʣʯʠʥ ʘʡʣ ʙʦʣʦʭ ʄᴇʥʭ-ʕʨʜʵʥʵʥʠʡʭʵʵʩ ʥʘʩ, ʭװʡʩ ʭʘʨʛʘʣʟʘʭʛװʡ ʥʠʡʪ 20 ʭʦʥʠʥʳ 

ʛװʨʵʵʥʠʡ ʩʫʜʘʩʥʘʘʩ ʮʫʩʥʳ ʜʵʵʞ, ɸʨʛʘʣʳʥ ʜʵʵʞʠʡʛ ʍʦʚʜ ʘʡʤʛʠʡʥ ʤʷʥʛʘʥ ʫʛʘʣʟʪʳʥ 

ʥʫʨʫʫʥʘʘʩ ʥʘʩ ʭװʡʩ ʭʘʨʛʘʣʟʘʭʛװʡ ʥʠʡʪ 6 ʜʵʵʞ ʛװʨʵʵʥʠʡ ʩʫʜʘʩʥʘʘʩ ʮʫʩʥʳ ʜʵʵʞ ʪʫʩ ʪʫʩ 

ʘʚʯ ʮʫʛʣʫʫʣʘʚ. 

ʄʦʥʛʦʣʳʥ ʘʨʭʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʦʨʰʫʫʣʛʳʥ ʠʜʵʵʥʠʡ ʪʘʣʘʘʨ ʪʘʡʣʘʥ 

ʤʵʜʵʵʣʵʣʜ ʜʫʨʜʘʛʜʘʭ ʙʦʣʦʚʯ ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ ʥʴ ʭʦʚʦʨ ʪʫʣ ʥʘʨʠʡʚʯʣʘʥ 

ʪʦʛʪʦʦʭʦʜ ʙʵʨʭʰʵʵʣʪʵʡ ʙʘʡʥʘ. ɹʫʨʛʘʩʪʳʥ 72-ʨ ʙʫʣʰʥʘʘʩ ʭʦʥʠʥʳ ʩװװʣʥʠʡ ʥʫʛʘʣʘʤ, 

73-ʨ ʙʫʣʰʥʘʘʩ ʭʦʥʠʥʳ ʫʫʮ ʷʩ ʠʣʵʨʩʵʥ ʙʘ ʙʫʩʘʜ ʛʘʟʨʫʫʜʳʥ ʙʫʣʰʥʘʘʩ ʭʦʥʴ, ʷʤʘʘʥʳ 

ʤᴇʯ ʙʘ ʙʫʩʘʜ ʷʩ ʠʣʵʨʜʵʛ. ʕʥʵ ʥʴ ʥʘʩ ʙʘʨʘʛʩʜʳʛ ʭʦʦʣ ʫʥʜʪʘʡ װʣʜʵʵʭ ʟʘʥ װʡʣ, ʦʨʰʫʫʣʘʭ 

 ʩʠʡʥ ʭʦʦʣʥʦʦʩ ʪʘʣʠʡʛʘʘʯʠʜ ᴇʛʯ ʙʫʡ ʭʫʚʴ, ʵʩʚʵʣ ʥʘʩ ʙʘʨʘʛʩʜʘʜ ᴇʨʛᴇʞװװʤװʝʜ ʘʤʴʜ ʭװ

ʙʫʡ ᴇʨʛᴇʣ ʙʘʡʞ ʙʦʣʦʭ ʶʤ.  

 

II.3.2 ʄʘʪʝʨʠʘʣ ʘʨʛʘ ʟװʡ 

 

II.3.2.1 ʆʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʭʦʥʠʥʳ ʜʵʵʞ 

ʄʦʥʛʦʣʜ ʦʨʯʠʥ װʝʠʡʥ ʭʦʥʠʥʳ 24 װװʣʜʵʨ ʙʘʡʜʛʠʡʥ 2 װװʣʜʨʠʡʛ ʩʦʥʛʦʥ 

ʩʫʜʘʣʛʘʘʥʜʘʘ ʭaʤʨʫʫʣʣʘʘ. ʉʫʜʘʣʛʘʘʥʜ ʄʦʥʛʦʣ װװʣʜʵʨ, ʉʘʨʪʫʫʣ װװʣʜʨʠʡʥ 24 ʭʦʥʴ, 

ʘʨʛʘʣʳʥ 6 ʮʫʩʥʳ ʜʵʵʞ ʮʫʛʣʫʫʣʘʚ.  

II.3.2.2 ʎʫʩʥʘʘʩ ɼʅʍ ʷʣʛʘʭ ʘʨʛʘ ʟװʡ 

ʎʫʩʥʳ ʜʵʵʞʵʵʩ 50 ʤʢʣ ʘʚʯ ʵʧʧʝʥʜʦʨʬ ʪʶʙʝʥʜ ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ 250 ʤʢʣ 

ʟʘʜʣʘʛʯ ʙʫʬʬʝʨ (CTAB ʙʫʬʬʝʨ (10%), 5M ʅʘʪʨʠʡʥ ʭʣʦʨʠʜ, 0.5M EDTA, 1M Tris-HCl 

(pH=8.0), ɓ-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ) ʙʦʣʦʥ 20ʤʛ/ʤʢʣ ʢʦʥʮʝʥʪʨʘʮʠʪʘʡ ʧʨʦʪʝʡʥʘʟʘ ʂ ʥʵʤʵʵʜ 

ʩʘʡʪʘʨ ʭʦʣʴʞ ʠʥʚʝʨʪ ʭʠʡʥʵ.  ʍʦʣʠʤʦʛ ʜʵʵʨ ʭʣʦʨʦʬʦʨʤ:ʠʟʦʘʤʠʣʳʥ ʩʧʠʨʪ (24:1) 

ʥʵʤʵʵʜ 12000 rpm-ʜ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʨʭʠ ʰʠʥʛʵʥ ʬʘʟʳʛ ʰʠʥʵ ʪʶʙʝʥʜ ʘʚʯ 

ʭʠʡʛʵʵʜ ʜʵʵʨ ʥʴ ʵʟʵʣʭװװʥʠʡ 1/3-ʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʪʵʡ ʠʟʦʧʨʦʧʘʥʦʣ: ʘʤʤʦʥʳʥ ʘʮʝʪʘʪ 

(5:1) ʥʵʤʵʵʜ -200ʉ-ʜ 30 ʤʠʥʫʪ ʪʫʥʘʜʘʩʞʫʫʣʥʘ. װתʥʠʡ ʜʘʨʘʘ 12000 rpm-ʜ 10 ʤʠʥʫʪ 

ʮʝʥʪʨʠʬʫʛʜʵʵʜ ʜʵʵʨʭʠ ʰʠʥʛʵʥ ʬʘʟʳʛ ʘʩʛʘʘʜ ʪʫʥʘʜʘʩʳʛ 70% ʵʪʘʥʦʣʦʦʨ ʫʛʘʘʞ 12000 

rpm-ʜ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʨʭʠ ʰʠʥʛʵʥ ʬʘʟʳʛ ʘʩʛʘʘʜ ʵʪʘʥʦʣʳʛ ʫʫʨʰʪʘʣ 

ᴇʨᴇᴇʥʠʡ ʪʝʤʧʝʨʘʪʫʨʪ ʠʥʢʫʙʘʮʣʘʥʘ. ʊʫʥʘʜʘʩʳʛ 50 ʤʢʣ ʜʘʚʭʘʨ ʥʵʨʩʵʥ ʫʩʘʥʜ ʫʫʩʛʘʞ -

200ʉ-ʜ ʭʘʜʛʘʣʥʘ. 
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II.3.2.3 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʘʘʨ (ʇɻʋ) ʦʣʰʨʫʫʣʘʭ ʘʨʛʘ ʟװʡ 

ʆʨʯʠʥ װʝʠʡʥ ʭʦʥʠʥʳ ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ 

ʦʣʰʨʫʫʣʘʭʜʘʘ  

FW: 5'-GGCTGGGACCAAACCTAT-3',  

REV:5'-GAACAACCAACCTCCCTAAG-3ô 

ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 1350ʭ.ʥ ʙʦʣʩʦʥ.  

ʋʨʚʘʣʳʥ ʭʦʣʠʤʛʠʡʛ DreamTaq PCR Master Mix ʘʰʠʛʣʘʞ ʟʘʘʚʨʳʥ ʜʘʛʫʫ ʙʵʣʜʵʚ. 

(Thermo scientificTM, Arktik Thermal cycler) ʇɻʋ-ʳʥ ʤʘʰʠʥ ʜʵʵʨ 95Üʉ-ʜ 2 ʤʠʥʫʪ; 95Üʉ-

ʜ 30 ʩʝʢʫʥʜ, 51Üʉ-ʜ 30 ʩʝʢʫʥʜ, 72Üʉ-ʜ 2 ʤʠʥʫʪʘʘʨ 2-ʨ ʮʠʢʣʵʵʩ 35 ʫʜʘʘ ʜʘʚʪʘʥ; 72Üʉ-ʜ 

7 ʤʠʥʫʪ ʛװʡʮʵʵʥ ʫʨʪʘʩʛʘʘʜ; 4Üʉ-ʜ ʭʘʜʛʘʣʘʭ ʛʦʨʠʤʳʥ ʜʘʛʫʫ ʫʨʚʘʣʳʛ ʷʚʫʫʣʘʚ.  

 

II.3.2.4 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

  ʉʦʣʦʥʛʦʩ ʫʣʩ ʜʘʭʴ ʄʘʢʨʦʛʝʥ ʢʦʤʧʘʥʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʵʨʪʥʠʡ ʙʦʣʦʥ ʦʨʯʠʥ 

 .ʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʩʦʥװʝʠʡʥ ʭʦʥʠʥʳ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʡʥ ʭװ

ɹʠʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ 4 ʠʰʣʵʣ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʜʘʨʘʘʣʣʳʛ ɻʝʥɹʘʥʢʥʘʘʩ 

(4 ʠʰʣʵʣ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʜʘʨʘʘʣʣʳʛ 4 ʛʘʧʣʦʛʨʫʧʧʪ ʭʫʚʘʘʩʘʥ ʙʘʡʥʘ.) ʪʘʪʘʞ 

ʘʚʯ ᴇᴇʨʩʜʠʡʥ ʩʦʥʛʦʞ ʘʚʩʘʥ 2 ʦʤʛʠʡʥ 24 ʜʵʵʞʠʡʥ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 

ʜʘʨʘʘʣʣʳʛ (ʄʦʥʛʦʣ װװʣʜʵʨ, ʉʘʨʪʫʫʣ װװʣʜʨʠʡʥ) ʭʘʨʴʮʫʫʣʩʘʥ. ɹʠʜ ʤʪɼʅʍ-ʠʡʥ 

ʭʷʥʘʣʪʳʥ ʜʘʨʘʘʣʣʳʛ MEGA X ʙʘ DnaSP ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʞʠʰʠʛ 

ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʞ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʷʣʛʘʘʪʘʡ ʥʫʢʣʝʦʪʠʜʳʥ 

ʙʘʡʨʰʣʳʛ ʪʦʛʪʦʦʩʦʥ. MEGA X ʙʘ Arlequin v3.1.5 program ʘʰʠʛʣʘʥ ʛʘʧʣʦʙװʣʛʠʡʛ 

ʪʦʛʪʦʦʚ. ʕʨʪʥʠʡ ʭʦʥʠʥʳ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ  BLAST 

(http://blast.ncbi.nlm.nih.gov/Blast.cgi) ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʞ ʥʫʢʣʝʦʪʠʜʳʥ 

ʜʘʨʘʘʣʘʣ ʙʦʣʛʦʥʳʛ GenBank reference senquence-ʪʵʡ ʭʘʨʴʮʫʫʣʞ Snapgene 2.3.2 ʙʘ 

mrDNA profiler ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʭʠʡʚ. ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ 

ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʘʨʛʘʘʨ ʰʘʣʛʘʚ.  

 

 

 

 

http://blast.ncbi.nlm.nih.gov/Blast.cgi
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II.3.3 תʨ ʜװʥ 

II.3.3.1 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣ 

ʍʦʥʠʥʳ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ (D-Loop) ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ 

ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʘʨʛʘʘʨ ʠʣʨװװʣʩʵʥ ʜװʥ (ʟʫʨʘʛ 35). 24 ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʠʡʥ 

ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ ʦʣʰʨʫʫʣʘʭʜʘʘ ʜʘʨʘʘʭ  ʧʨʘʡʤʝʨʫʫʜʳʛ ʘʰʠʛʣʘʚ.  

FW: 5'-CAGTCGAACATCCCTACATTATTATTGG-3',  

REV: 5'-TTAGTCTTATTGATTTGGAGGGCGTTA-3' 

ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 490 ʭ.ʥ. ʙʦʣʩʦʥ 

(ʟʫʨʘʛ 26).  

 

ɿʫʨʘʛ 39. CsumF, CsumR ʧʨʘʡʤʘʨʫʫʜ ʘʰʠʛʣʘʥ ʭʠʡʩʵʥ ʇɻʋ-ʥ װʨ ʜװʥ . ʄ: DNA 

ʤʘʨʢʝʨ. M1-M20, S83-S91: ɼʵʵʞʠʡʥ ʜʫʛʘʘʨʫʫʜ 

 

ʉʦʣʦʥʛʦʩ ʫʣʩ ʜʘʭʴ ʄʘʢʨʦʛʝʥ ʢʦʤʧʘʥʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʵʨʪʥʠʡ ʙʦʣʦʥ ʦʨʯʠʥ װʝʠʡʥ 

ʭʦʥʠʥʳ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʩʦʥ (ʟʫʨʘʛ 

39). ʉʝʢʚʝʥʩʠʥʛʜ ʷʚʫʫʣʩʘʥ ʜʘʨʘʘʣʣʳʥ ʜʫʛʘʘʨ:- 1-22 
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ɿʫʨʘʛ 40. ʆʨʯʠʥ װʝʠʡʥ ʭʦʥʠʥʳ ʤʪɼʅʍ D-Loop ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʛʝʥʠʡ ʜʘʨʘʘʣʘʣ. 

 

II.3.3.2 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ 

ɹʠʜ ʤʪɼʅʍ-ʠʡʥ D-loop ʭʵʩʛʠʡʥ 490 ʭ.ʥ. ʙװʭʠʡ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʞ (ʟʫʨʘʛ 40) 

NCBI GenBank-ʜ MK947913-MK947922, MN027497-MN027502 ʙװʨʪʛʵʣʠʡʥ 

ʜʫʛʘʘʨʘʘʨ ʙװʨʪʛװװʣʩʵʥ. ʅʫʢʣʝʦʪʠʜʳʥ ʙװʭ ʜʘʨʘʘʣʣʘʘ GenBank D-loop HV1 control 

region sequence-ʪʵʡ ʭʘʨʴʮʫʫʣʞ װʟʵʭʵʜ 99% ʭװʨʪʵʣ ʛʦʤʦʣʦʛ ʙʘʡʚ. bootstrap values of 

>90%-ʵʵʨ ʛʘʧʣʦʛʨʫʧװװʜ ʭᴇʜᴇʣʰʛװʡ ʪʦʭʠʨʯ ʥʦʪʣʦʛʜʩʦʥ. ʄʦʥʛʦʣ ʭʦʥʠʥʳ 2 װװʣʜʨʠʡʥ 

ʤʪɼʅʍ-ʠʡʥ D-loop-ʠʡʥ ʜʘʨʘʘʣʣʳʛ  GenBankïʠʡʥ 4 reference sequences-ʪʵʡ 

ʬʠʣʦʛʝʥʝʪʠʢ ʭʘʨʴʮʫʫʣʘʣʪ ʭʠʡʚ. ʆʨʯʠʥ װʝʠʡʥ ʭʦʥʠʥʳ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʪʦʛʪʦʦʭʦʜ ʥʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 0.03327, ʊʘʞʠʤʘ ʫʪʛʘ -1.562 

ʙʘʡʚ (ʭװʩʥʵʛʪ 15). ɸʨʛʘʣʳʥ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʪʦʛʪʦʦʭʦʜ 

ʥʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 0.066471, ʊʘʞʠʤʘ ʫʪʛʘ -1.477996 ʙʘʡʚ (ʭװʩʥʵʛʪ 16). 

ʍװʩʥʵʛʪ 15. ʆʨʯʠʥ װʝʠʡʥ ʭʦʥʠʥʳ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ. 

M S Ⱬ D 

34 187 0.03327 -1.562 

M- ʜʵʵʞʠʡʥ ʪʦʦ; S-ʊʫʩʛʘʘʨʣʘʣʪʳʥ ʩʘʡʪʳʥ ʪʦʦ; 
Ⱬ -ʅʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʥ ʪʦʦ; D- ʊʘʞʠʤʘ ʫʪʛʘ 
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ɹʠʜ ʩʫʜʘʣʛʘʘʥʜʘʘ ʭʦʥʠʥʳ ʜʘʨʘʘʣʣʳʛ ʘʨʛʘʣʳʥ ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʞ ʛʝʥʝʪʠʢ 

ʟʘʡʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

ɸʨʛʘʣʠʡʥ ʛʝʥʝʪʠʢ 

ʍװʩʥʵʛʪ 16. ɸʨʛʘʣʳʥ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ. 

M S Ⱬ D 

6 141 0.066471 -1.477996 

M- ʜʵʵʞʠʡʥ ʪʦʦr; S-ʊʫʩʛʘʘʨʣʘʣʪʳʥ ʩʘʡʪʳʥ ʪʦʦ; 
Ⱬ -ʅʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʥ ʪʦʦ; D- ʊʘʞʠʤʘ ʫʪʛʘ 

 

ʅʠʡʪ 24 ʜʵʵʞʠʜ 1 ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣ ʜʵʵʨ װʥʜʵʩʣʵʥ ɻʘʧʣʦʪʠʧʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭʦʜ 16 ʛʘʧʣʦʪʠʧ ʠʣʵʨʯ 4 ʛʘʧʣʦʙװʣʵʛʪ ʭʫʚʘʘʛʜʘʞ ʙʘʡʩʘʥ. ɻʘʧʣʦʪʠʧʳʥ ʦʣʦʥ 

ʷʥʟ ʙʘʡʜʘʣ (Hd) ʥʴ 0.9239 ʙʘʡʩʘʥ. ʉʫʜʘʣʛʘʘʥʜ ʘʚʩʘʥ ʭʦʥʠʥʳ ʨʝʬʝʨʝʥʩ ʜʘʨʘʘʣʣʳʛ 17-

ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ.  

 

 

ʍװʩʥʵʛʪ 17. ʍʦʥʠʥʳ ʨʝʬʝʨʝʥʩ ʜʘʨʘʘʣʘʣ 

Sequence source Breed 

code 

Accession 

number 

Reference 

Ovis aries 

musimon 
Omusimon AY091487 

Hiendleder, S., et al., [Hiendleder et 

al., 1998a] 

Ovis vignei 

bochariensis 
Ovignei AY091490 

Hiendleder, S., et al., [Hiendleder et 

al., 1998a] 

Ovis ammon Oammon AJ238300 Wu, C., et al., [Wu, et al., 2006 ] 

Ovis aries OasiaA AF039578 
Hiendleder, S., et al., [Hiendleder et 

al., 1998b] 

Ovis aries OeuropeB AF039577 
Hiendleder, S., et al., [Hiendleder et 

al., 1998b] 

Ovis aries Omexic AY582801 
De Ascencao, D.C., et al., 

unpublished 

 

ʍʦʥʴ ʙʘ ʘʨʛʘʣʴ ʭʦʥʠʥʳ ʛʝʥʝʪʠʢ ʟʘʡʛ ʭʦʸʨ ʧʦʧʫʣʷʮʳʥ ʥʫʢʣʝʦʪʠʜʳʥ ʷʣʛʘʘ ʜʵʵʨ 

 ʩʥʵʛʪʵʜ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛװʣʵʚ. 19-ʨ ʭװװʟװ ʩʥʵʛʪ 18-ʜװʥʜʵʩʣʵʥ ʛʘʨʛʘʩʥʘʘ ʍװ

ɻʝʥɹʘʥʢʘʥʜ ʙװʨʪʛʵʛʜʩʵʥ ʜʫʛʘʘʨ ʙʦʣʦʥ ʭʦʥʠʥʳ ʛʘʧʣʦʪʠʧʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥʛ 

ʭʘʨʫʫʣʘʚ.  
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ʍװʩʥʵʛʪ 18. ʍʦʥʴ ʙʘ ʘʨʛʘʣʳʥ ʛʝʥʝʪʠʢ ʟʘʡʛ ʭʦʸʨ ʧʦʧʫʣʷʮʳʥ ʭʦʦʨʦʥʜʦʭ ʥʫʢʣʝʦʪʠʜʳʥ 

ʷʣʛʘʘ ʜʵʵʨ װʥʜʵʩʣʵʥ ʛʘʨʛʘʚ. 

 Mongolian sheep Sartuul sheep Wild sheep (argali) 

Mongolian sheep - - - 

Sartuul sheep 0.0282 - - 

Wild sheep (argali) 0.0856 0.0856 - 

 

ʍװʩʥʵʛʪ 19. ɻʘʧʣʦʪʠʧʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ ʙʦʣʦʥ ɻʝʥɹʘʥʢʥʳ ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨ 

 

 

41-ʨ ʟʫʨʘʛʪ ɻʝʥʙʘʥʢʠʥʜ ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʘʣ ʙʦʣʦʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʠʣʵʨʩʵʥ ʭʦʥʴ, 

ʘʨʛʘʣʳʥ ʛʘʧʣʦʪʠʧװװʜʠʡʛ ʭʘʤʨʫʫʣʘʥ Neighbor-joining ʘʨʛʘ ʟװʡʛ ʘʰʠʛʣʘʥ ʙʘʡʛʫʫʣʩʘʥ 

ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ װʟװװʣʵʚ. 
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ɿʫʨʘʛ 41 ɻʝʥʙʘʥʢʠʥʜ ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʘʣ ʙʦʣʦʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʠʣʵʨʩʵʥ 

ʛʘʧʣʦʪʠʧװװʜʠʡʛ ʭʘʤʨʫʫʣʘʥ Neighbor-joining ʘʨʛʘ ʟװʡʛ ʘʰʠʛʣʘʥ ʙʘʡʛʫʫʣʩʘʥ 

ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ. 
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II.3.4 ʍʵʣʵʣʮװװʣʵʛ 

ʍװʥ ʪᴇʨᴇʣʭʪᴇʥ ʭʦʥʠʡʛ 8 ʤʷʥʛʘʥ ʞʠʣʠʡʥ ᴇʤʥᴇ ʛʵʨʰװװʣʩʵʥ ʛʵʞ װʟʜʵʛ (12). 

ɻʵʨʰװװʣʵʣʪ ʦʨʯʠʥ װʝʠʡʥ ʊʫʨʮ, ʉʠʨʠ, ʭʦʡʜ ʄʝʩʦʧʦʪʘʤʘʘʩ ʵʭʣʵʣʪʵʡ (13). ɻʵʨʠʡʥ ʭʦʥʴ 

ʥʴ ʘʨʛʘʣ, ʫʨʠʘʣʠʡʥ (Ovis vignei) װʨ ʫʜʘʤ ʶʤ. ʎʠʪʦʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭʦʥʠʥʳ 

ᴇʚᴇʛ ʘʨʛʘʣ ʛʵʞ װʟʜʵʛ. ʋʯʠʨ ʥʴ ʫʨʠʘʣʳʥ ʢʘʨʠʦʪʠʧ 58 ʭʨʦʤʦʩʦʤʪʦʡ ʙʘʡʭʘʜ ʛʵʨʠʡʥ ʭʦʥʴ 

ʙʘ ʘʨʛʘʣ 54 ʭʨʦʤʦʩʦʤʪʦʡ. ʄʕᴆ 7500 ʞʠʣʵʵʩ ᴇʤʥᴇ ʪᴇʚ ɸʥʘʪʦʣ (Pēnarbaĸē ʠ Boncuklu 

Hºy¿k), ʄʕᴆ 7500-7000 ʞʠʣʵʵʩ (Canhasan III ʠ Tepecik-¢iftlik Hºy¿k) ᴇʤʥᴇʭ ʭʦʥʠʥʳ 

ʷʩʥʳ ʜʵʵʞ ʤʠʪʦʭʦʥʜʨʠʡʥ ɺ ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʩʘʥ. ʄʕᴆ 7000-6000 ʞʠʣʵʵʩ ᴇʤʥᴇʭ 

ʪᴇʚ ɸʥʘʪʦʣʠʜ ɺ, D, ɽ ʤʠʪʦʭʦʥʜʨʠʡʥ ʛʘʧʣʦʛʨʫʧʧ, ʭʦʡʜ ɸʥʘʪʦʣʠʜ (Barcēn Hºy¿k ʠ 

Ulucak Hºy¿k) ʟᴇʚʭᴇʥ ɽ ʛʘʧʣʦʛʨʫʧʧ (Ulucak Hºy¿k) ʠʣʵʨʩʵʥ ʙʘʡʥʘ. ʅʝʦʣʠʪʠʡʥ װʝʠʡʥ 

ɸʥʘʪʦʣʦʦʩ ʦʣʜʩʦʥ ʭʦʥʠʥʳ ʷʩʥʘʘʩ ʉ ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʛʣʦʛʜʦʦʛװʡ (14). 

Onolragchaa ʥʘʨ ʤʪɼʅʍ-ʠʡʥ 88 ʜʘʨʘʘʣʣʳʥ ʜʫʥʜ 39 ʭʫʚʴʩʘʛʯ ʪʘʣʙʘʡʛʘʘʨ 

ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ 39 ʛʘʧʣʦʪʠʧʳʛ ʦʣʩʦʥ ʙʘ ɸ, ɺ, ʉ ʛʘʧʣʦʛʨʫʧʧʜ ʭʫʚʘʘʛʜʞʵʵ. ʅʠʡʪ 

ʛʘʧʣʦʪʠʧ ʙʘ ʥʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʪʫʩ ʪʫʩ 0.93 ± 0.01 ʙʘ 0.0060 ʙʘʡʚ (15). 

ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ A, B, C, D, E ʭʵʤʵʵʭ 5 ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʡʣʦʛʜʩʦʥ, ʛʵʭʜʵʵ 1 

ʘʨʛʘʣʜ ʣ ɺ ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʦʣʦʚʯ ʭʦʥʠʥʜ ʠʣʵʨʵʵʛװʡ. ɸ  ʛʘʧʣʦʛʨʫʧʧ 4 

ʘʨʛʘʣ, 1 ʭʦʥʠʥʜ ʠʣʵʨʩʵʥ (ʛʨʘʬʠʢ 4).  

 

ɻʨʘʬʠʢ 4. A, B, C, D, E ʭʵʤʵʵʭ 5 ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ. MGL-ʄʦʥʛʦʣ ʭʦʥʴ, 

SAR-ʩʘʨʪʫʫʣ ʭʦʥʴ, Ovis ammon-ʘʨʛʘʣ ɹʭʦʥʴ. 
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ʄʦʥʛʦʣ ʋʣʩ (ʄʦʥʛʦʣʳʥ ᴇʥʜᴇʨʣᴇʛʠʡʥ ʥʵʛ ʭʵʩʵʛ) ɽʚʨʦʘʟʠʡʥ ʟװװʥ ʭʵʩʵʛʪ ʭʦʥʴ 

ʛʘʨʰʫʫʣʘʭʘʜ ʛʦʣ װװʨʵʛ ʛװʡʮʵʪʛʵʩʵʥ (15). ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ 5 ʤʦʥʛʦʣ ʘʨʛʘʣ, 1 

ʄʦʥʛʦʣ ʭʦʥʴ, Onolragchaa ʥʘʨʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ɸ ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʦʞ ʙʘʡʛʘʘ 

ʥʴ ɽʚʨʦʘʟʠʡʥ ʟװװʥ ʭʵʩʵʛʪ ʄʦʥʛʦʣ ʫʣʩ ʭʦʥʴ ʛʘʨʰʫʫʣʘʭʘʜ ʛʦʣ װװʨʵʛ ʛװʡʮʵʪʛʵʩʵʥ ʛʵʩʵʥ 

ʪʘʘʤʘʛʣʘʣʪʘʡ ʥʠʡʮʵʞ ʙʘʡʥʘ.    

 

II.3.5 ɼװʛʥʵʣʪ 

ʅʠʡʪ 24 ʜʵʵʞʠʜ 1 ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣ ʜʵʵʨ װʥʜʵʩʣʵʥ ɻʘʧʣʦʪʠʧʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭʦʜ 16 ʛʘʧʣʦʪʠʧ ʠʣʵʨʯ 5 ʛʘʧʣʦʙװʣʵʛʪ ʭʫʚʘʘʛʜʘʞ ʙʘʡʩʘʥ. ɻʘʧʣʦʪʠʧʳʥ ʦʣʦʥ 

ʷʥʟ ʙʘʡʜʘʣ (Hd) ʥʴ 0.9239 ʙʘʡʩʘʥ. Tajima ʫʪʛʘ (D) -1.652900. ʇʦʧʫʣʷʮ ʭʦʦʨʦʥʜʳʥ 

ʝʨᴇʥʭʠʡ ʛʝʥʝʪʠʢ ʟʘʡʥ ʫʪʛʘ 0.0093 ʙʘʡʚ. ʍʘʨʠʥ ʛʨʫʧʧ ʪʫʩ ʙװʨʠʡʥ ʛʝʥʝʪʠʢ ʟʘʡ ʄʦʥʛʦʣ 

 ʟʵʭʵʜ ʘʨʛʘʣʠʡʥװ ʥʵʵʩװת .ʣʜʵʨ 0.0173, ʘʨʛʘʣ 0.0706 ʙʘʡʩʘʥװװ ʣʜʵʨ 0.0393, ʩʘʨʪʫʫʣװװ

ʧʦʧʫʣʷʮʠ ʥʴ ʄʦʥʛʦʣ, ʉʘʨʪʫʫʣ ʭʦʥʠʥʳ ʧʦʧʫʣʷʮʠʘʩ ʛʝʥʝʪʠʢ ʟʘʡʥ ʭʫʚʴʜ ʭʦʣ ʙʘʡʥʘ 

ʭʘʨʠʥ ʄʦʥʛʦʣ, ʉʘʨʪʫʫʣ ʭʦʥʠʥʳ ʧʦʧʫʣʷʮʠʫʜ ʛʝʥʝʪʠʢ ʟʘʡʥ ʭʫʚʴʜ ʦʡʨ ʙʘʡʚ. ɹʠʜʥʠʡ 

ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʄʦʥʛʦʣ ʭʦʥʠʥʳ ʧʦʧʫʣʷʮʠ ʥʴ ʙʫʩʘʜ ʦʨʥʳ ʭʦʥʠʥʳ ʧʦʧʫʣʷʮʠʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʘʘʣʪʪʘʡ ʧʦʧʫʣʷʮʠ ʶʤ ʙʘʡʥʘ.  

ʄʦʥʛʦʣ ʘʨʛʘʣʠʡʥ ʪʦʦ ʪʦʣʛʦʡ ʮᴇᴇʨʩᴇʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʘʘ ʘʣʜʘʞ 

ʙʘʡʥʘ.  

ʄʦʥʛʦʣ ʋʣʩ (ʄʦʥʛʦʣʳʥ ᴇʥʜᴇʨʣᴇʛʠʡʥ ʥʵʛ ʭʵʩʵʛ) ɽʚʨʦʘʟʠʡʥ ʟװװʥ ʭʵʩʵʛʪ ʭʦʥʴ 

ʛʘʨʰʠʭʘʜ ʛʦʣ װװʨʵʛ ʛװʡʮʵʪʛʵʩʵʥ ʛʵʩʵʥ ʪʘʘʤʘʛʣʘʣʪʘʡ ʥʠʡʮʵʞ ʙʘʡʥʘ.    
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II.4  ɻʵʨʠʡʥ ʪʵʤʵʵ (Camelus bactrianus), 

ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ (Camelus feru) 

 
II.4.1 ɻʵʨʠʡʥ ʪʵʤʵʵ ʙʘ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ɻʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʛʵʨʰװװʣʵʣʪʠʡʥ ʘʩʫʫʜʘʣ ʦʜʦʦʛ ʭװʨʪʵʣ ʙװʨʵʥ ʛװʡʮʵʜ 

ʰʠʡʜʵʛʜʵʵʛװʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʊᴇʚ ʙʦʣʦʥ ɿװװʥ ɸʟʠʜ 6000 ʞʠʣʠʡʥ ᴇʤʥᴇᴇʩ ʛʵʨʰװװʣʩʵʥ 

ʭʵʤʵʵʥ ʟʘʨʠʤ ʩʫʜʣʘʘʯʠʜ (17, 22) װʟʜʵʛ. ʆʜʦʦʛʠʡʥ ʛʵʨʠʡʥ 2 ʙᴇʭʪ ʪʵʤʵʵʥʠʡ ᴇʚᴇʛ ʥʴ 

ʦʜʦʦʛ ʭװʨʪʵʣ ɸʣʪʘʡʥ ᴇʚᴇʨ ʛʦʚʴʜ ʮᴇᴇʥ ʪʦʦʛʦʦʨ װʣʜʵʵʜ ʙʫʡ ʭʘʚʪʛʘʡ ʪʵʤʵʵ ʛʵʞ װʟʩʵʵʨ 

ʠʨʞʵʵ. ᴆʥᴇᴇ װʝʜ ʤʠʪʦʭʦʥʜʨʠ (10, 19) ʙʦʣʦʥ ʙᴇᴇʤʠʡʥ (12) ɼʅʍ-ʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 

ʛʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʰʫʫʜ ᴇʚᴇʛ ʥʴ ʭʘʚʪʛʘʡ ʪʵʤʵʵ ʙʠʰ ʭʵʤʵʵʥ ʥʦʪʣʦʛʜʞʵʵ.  

ñʄʘʣʳʥ ʦʤʦʛ ʙʦʣʦʥ װװʣʜʵʨ ʙʘʪʣʘʭò ʪʫʭʘʡ ʍᴇʜᴇᴇ ʘʞ ʘʭʫʡ, ʭᴇʥʛᴇʥ ʭװʥʩʥʠʡ 

ʷʘʤʥʳ (ʭʫʫʯʠʥ ʥʵʨʵʵʨ) ʩʘʡʜʳʥ 1990 ʦʥʳ 08 ʩʘʨʳʥ 13-ʥʳ ɸ/69 ʪʫʰʘʘʣʳʥ 3-ʨ ʟʘʘʣʪʘʘʨ 

ʭʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ, ʛʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ ʪʵʤʵʵʛ ʦʤʛʦʦʨ ʪʫʩ ʪʫʩ ʙʘʪʘʣʞʵʵ (1). 

ʍʦʩ ʟʦʛʜʦʨʪʳʛ ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ ʊᴇʛʨᴇʛ, ʊʦʥʭʠʣ, ʛʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ 

ʪʵʤʵʵʛ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʍʘʥʙʦʛʜ, ʭʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ ʪʵʤʵʵʛ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ 

ʄʘʥʜʘʣ-ʆʚʦʦ ʩʫʤʜʘʜ ʪʫʩ ʪʫʩ װʨʞװװʣʜʵʛ. 

ʕʜʛʵʵʨ 3 ʫʜʘʤ ʤʦʨʬʦʣʦʛʠʡʥ ʭʫʚʴʜ ʙʠʝ ʙʠʝʵʩ ʷʣʛʘʘʪʘʡ ʙʘʡʭ ʙʘ ʭʦʩ ʟʦʛʜʦʨʪ 

ʪʵʤʵʵ ʥʴ ʥʦʦʩ ʠʭʪʵʡʛʵʵʨʵʵ ʙʫʩʜʘʘʩ ʦʥʮʣʦʛ, ʙʫʫʨ ʥʴ 8 ʢʛ, ʠʥʛʵ ʥʴ 6.6 ʢʛ ʥʦʦʩ ᴇʛʜᴇʛ 

ʘʞʵʵ. ʍʘʨʠʥ ʛʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ ʪʵʤʵʵ ʙʠʝ ʪʦʤʪʦʡ ʙʦʣ ʭʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ ʪʵʤʵʵ 

ʙʠʝʵʨ ʞʠʞʠʛ ʭʘʨ ʭװʨʵʥ ʟװʩʪʵʡ, ʭʘʤʛʠʡʥ ʥʦʤʭʦʥ ʟʘʥ ʘʨʘʥʰʠʥʪʘʡ ʙʘʡʜʘʛ. 

ʄʦʥʛʦʣʳʥ ʭʦʸʨ ʙᴇʭʪ ʛʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʳʥ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘʥʳ 

ʤʘʪʝʨʠʘʣ ʭʦʤʩ ʙᴇʛᴇᴇʜ ʍʷʪʘʜʳʥ ʙʦʣʦʥ ʍʷʪʘʜ ʫʣʩʪʘʡ ʭʠʣʣʵʞ ʙʫʡ ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ 

ʪʵʤʵʵʥʠʡ 2 ʧʦʧʫʣʷʮʳʥ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʭʘʨʴʮʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘʛ ɾʠʘʥʣʠʥ 

ʥʘʨ ʭʠʡʩʵʥ ʙʘʡʜʘʛ (11).  

ʎʫʩʥʳ ʫʫʨʛʠʡʥ 31 ʣʦʢʫʩʘʘʨ ʫʫʨʛʠʡʥ ʧʦʣʠʤʦʨʬʠʟʤʳʥ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʘʭʘʜ 

ʛʵʨʠʡʥ ʪʵʤʵʵʥʜ ʟᴇʚʭᴇʥ 2 ʣʦʢʫʩ ʧʦʣʠʤʦʨʬʠʟʤ ʙʫʩʘʜ ʙװʭ ʣʦʢʫʩʘʘʨ ʤʦʥʦʤʦʨʬ ʙʘʡʩʘʥ 

ʙʘ װװʥʵʵʩ װʟʵʭʵʜ ʛʝʥʝʪʠʢ ʭʫʚʴʩʣʳʥ ʪʟʚʰʠʥ ʜʦʦʛʫʫʨ ʙʘʡʥʘ (13). ʊʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʳʥ 

ʛʝʪʝʨʦʟʠʛʦʪʠʡʥ ʪᴇʚʰʠʥ ʷʤʘʘ ʙʦʣʦʥ ʙʫʬʘʣʦʛʠʡʥʭʘʘʩ 5 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʥʘ (13, 21).  

ɹʠʜ ʄʦʥʛʦʣ ʪʵʤʵʵʥʠʡ ɹʵʩʨʵʛ ʪʵʤʵʵ, ʊᴇʭᴇʤ ʪʫʥʛʘʣʛʠʡʥ ʭװʨʵʥ, ʍʘʥʳʥ ʭʵʮʠʡʥ 

ʭװʨʵʥ, ɻʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ ʦʤʦʛ, ʅʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵ ʙʦʣʦʥ ʍʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ 

ʧʦʧʫʣʷʮʠʫʜʳʥ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ ʷʣʛʘʘʛ ʤʪɼʅʍ-ʠʡʥ D-loop ʭʵʩʛʵʵʨ ʠʣʨװװʣʵʭ 

ʟʦʨʠʣʛʦʦʨ ʫʛ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ ʛװʡʮʵʪʛʵʚ. 
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II.4.2 ʄʘʪʝʨʠʘʣ ʘʨʛʘ ʟװʡ 

II.4.2.1 ɻʵʨʠʡʥ ʪʵʤʵʵ, ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ ʜʵʵʞ 

ɹʠʜ ɹʵʩʨʵʛ ʪʵʤʵʵ, ʪᴇʭᴇʤ ʪʫʥʛʘʣʛʠʡʥ ʭװʨʵʥ, ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵ, ʭʘʚʪʛʘʡ 

ʪʵʤʵʵ, ʛʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ, ʭʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥʛʠʡʥ ʮʫʩʥʳ 36 ʜʵʵʞ ʮʫʛʣʫʫʣʘʚ.  

II.4.2.2 ʎʫʩʥʘʘʩ ɼʅʍ ʷʣʛʘʭ ʘʨʛʘ ʟװʡ 

ʎʫʩʥʳ ʜʵʵʞʵʵʩ 50 ʤʢʣ ʘʚʯ ʵʧʧʝʥʜʦʨʬ ʪʶʙʝʥʜ ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ 250 ʤʢʣ 

ʟʘʜʣʘʛʯ ʙʫʬʝʨ (CTAB ʙʫʬʝʨ (10%), 5M ʅʘʪʨʠʡʥ ʭʣʦʨʠʜ, 0.5M EDTA, 1M Tris-HCl 

(pH=8.0), ɓ-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ) ʙʦʣʦʥ 20ʤʛ/ʤʢʣ ʢʦʥʮʝʥʪʨʘʮʠʪʘʡ ʧʨʦʪʝʡʥʘʟʘ ʂ ʥʵʤʵʵʜ 

ʩʘʡʪʘʨ ʭʦʣʴʞ ʠʥʚʝʨʪ ʭʠʡʥʵ.  ʍʦʣʠʤʦʛ ʜʵʵʨ ʭʣʦʨʦʬʦʨʤ:ʠʟʦʘʤʠʣʳʥ ʩʧʠʨʪ (24:1) 

ʥʵʤʵʵʜ 12000 rpm-ʜ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʨʭ ʰʠʥʛʵʥ ʬʘʟʳʛ ʰʠʥʵ ʪʶʙʝʥʜ ʘʚʯ 

ʭʠʡʛʵʵʜ ʜʵʵʨ ʥʴ ʵʟʣʵʭװװʥʠʡ 1/3-ʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʪʵʡ ʠʟʦʧʨʦʧʘʥʦʣ: ʘʤʤʦʥʳʥ ʘʮʝʪʘʪ 

(5:1) ʥʵʤʵʵʜ -200ʉ-ʜ 30 ʤʠʥʫʪ ʪʫʥʘʜʘʩʞʫʫʣʥʘ. װתʥʠʡ ʜʘʨʘʘ 12000 rpm-ʜ 10 ʤʠʥʫʪ 

ʮʝʥʪʨʠʬʫʛʜʵʵʜ ʜʵʵʨʭ ʰʠʥʛʵʥ ʬʘʟʳʛ ʘʩʛʘʘʜ ʪʫʥʘʜʩʳʛ 70% ʵʪʘʥʦʣʦʦʨ ʫʛʘʘʞ 12000 

rpm-ʜ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʨʭ ʰʠʥʛʵʥ ʬʘʟʳʛ ʘʩʛʘʘʜ ʵʪʘʥʦʣʳʛ ʫʫʨʰʪʘʣ 

ᴇʨᴇᴇʥʠʡ ʪʝʤʧʝʨʘʪʫʨʪ ʠʥʢʫʙʘʮʣʘʥʘ. ʊʫʥʘʜʩʳʛ 50 ʤʢʣ ʜʘʚʭʘʨ ʥʵʨʩʵʥ ʫʩʘʥʜ ʫʫʩʛʘʞ -

200ʉ-ʜ ʭʘʜʛʘʣʥʘ. 

II.4.2.3 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʳʥ (ʇɻʋ) װʨ ʜװʥ 

ʅʠʡʪ 30 ʤʢʣ-ʵʵʨ ʪʦʦʮʦʞ 1 ʤʢʣ ɼʅʍ (100 ʥʛ/ʤʢʣ) 0.1 ʤʢʣ Dream Taq 0.1 ʤʢʣ, 

dNTP 1.5 ʤʢʣ, ʰʫʫʜ ʙʦʣʦʥ ʫʨʚʫʫ ʧʨʘʡʤʝʨ ʪʫʩ ʙװʨʵʵʩ 1 ʤʢʣ (100 ʧʤʦʣʴ), ʙʫʬʬʝʨ 3 

ʤʢʣ, 30 ʤʢʣ ʙʦʣʪʦʣ dH2O ʥʵʤʵʚ. (Thermo scientific
TM, Arktik Thermal cycler) ʇɻʋ-ʳʥ 

ʤʘʰʠʥ ʜʵʵʨ 94Üʉ-ʜ 3 ʤʠʥʫʪ; 94Üʉ-ʜ 30 ʩʝʢʫʥʜ, 69Üʉ-ʜ 1 ʤʠʥ.30 ʩʝʢʫʥʜ, 72Üʉ-ʜ 6 

ʤʠʥʫʪʘʘʨ 2-ʨ ʮʠʢʣʵʵʩ 35 ʫʜʘʘ ʜʘʚʪʘʥ; 72Üʉ-ʜ 10 ʤʠʥʫʪ ʛװʡʮʵʵʥ ʫʨʪʘʩʛʘʘʜ; 4Üʉ-ʜ 

ʭʘʜʛʘʣʘʭ ʛʦʨʠʤʳʥ ʜʘʛʫʫ ʫʨʚʘʣʳʛ ʷʚʫʫʣʘʚ.  

ProFCCACCACCAGCACCCAAAGCTG 

ProRGGCCAGGTGCCCATCCAGGCAT ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ ʇɻʋ-ʳʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡ ʥʠʡʪ ʫʨʪ 1100 ʭ.ʥ. ʙʦʣʩʦʥ (ʟʫʨʘʛ 42).  

II.4.2.4 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ 

ʅʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʫʫʜʳʛ MEGA v.10.0.4  ʧʨʦʛʨʘʤʤʘʘʨ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ 

ʭʘʨʴʮʫʫʣʘʥ (Camelus bactrianus KX554930) ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ 657 ʭ.ʥ 
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ʙʦʣʛʦʥ ʜʘʨʘʘʣʣʳʛ ʪʵʥʮװװʣʵʚ. ʄᴇʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮʵʵʛװʡ ʜʵʵʞװװʜʠʡʛ ʭʘʩʘʞ 26 

ʜʵʵʞʠʡʥ װʨ ʜװʥʜ ʩʪʘʪʠʩʪʠʢ ʘʥʘʣʠʟ ʭʠʡʣʵʵ.  

ʄʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʛʘʧʣʦʪʠʧʳʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ DnaSP v.5.10 

ʧʨʦʛʨʘʤʤ (Rozas et al., 2003) ʘʰʠʛʣʘʥ, ʥʠʡʪ 9 ʛʘʧʣʦʪʠʧ ʪʦʜʦʨʭʦʡʣʩʥʦʦʩ ʭʘʚʪʛʘʡ ʪʵʤʵʵ 

ʙʦʣʦʥ ʛʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʠʫʜʘʜ ʥʠʡʪʣʵʛ ʛʘʧʣʦʪʠʧ ʠʣʨʵʵʛװʡ. ʍʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ 

2 ʜʵʵʞ ʥʵʛ ʛʘʧʣʦʪʠʧʵʜ (H7) ʭʘʤʨʘʛʜʩʘʥ ʙʦʣ ʛʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮ 8 ʛʘʧʣʦʪʠʧʵʜ 

ʭʫʚʘʘʛʜʘʚ.  

Burger (2012), Silbermayr (2009) ʥʘʨ ʛʵʨʠʡʥ ʭʦʸʨ ʙᴇʭʪ ʪʵʤʵʵʥʠʡ ʤʠʪʦʭʦʥʜʨʠʡʥ 

ʛʝʥʦʤʳʥ cyt b ʛʝʥ ʙʦʣʦʥ D-loop-ʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʩʦʥ ʙᴇʛᴇᴇʜ ʫʛ 

ʜʘʨʘʘʣʘʣʜ 41 ʛʵʨʠʡʥ ʪʵʤʵʵʥʵʵʩ 6 ʛʘʧʣʦʪʠʧ (D1-D6), 27 ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʵʵʩ 2 ʛʘʧʣʦʪʠʧ 

(W1, W2) ʠʣʨװװʣʞʵʵ. װתʥʵʵʩ װʥʜʵʩʣʵʥ ʛʵʨʠʡʥ ʙʦʣʦʥ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʜ ʥʠʡʪʣʵʛ 

ʛʘʧʣʦʪʠʧ ʠʭʪʵʡ ʙʘʡʛʘʘʛ ʪʦʛʪʦʦʩʦʥ ʙʘʡʥʘ.  

ɹʘʪʮʵʮʵʛ (2018) ʄʦʥʛʦʣ ʦʨʥʳ ʛʵʨʠʡʥ ʪʵʤʵʵʥʠʡ 4 ʧʦʧʫʣʷʮʳʥ 83 ʪʵʤʵʵʛ ʩʫʜʣʘʭʘʜ 

14 ʛʘʧʣʦʪʠʧ, 69 ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʵʵʩ 5 ʛʘʧʣʦʪʠʧ ʠʣʨװװʣʩʵʥ ʥʴ ᴇʤʥᴇʭ ʩʫʜʣʘʘʯʜʳʥʭʪʘʡ 

ʠʞʠʣ ʥʠʡʪʣʵʛ ʛʘʧʣʦʪʠʧ ʠʭʪʵʡ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ ʛʵʞ װʟʩʵʥ ʙʘʡʜʘʛ. ɼʵʵʨʭ 

ʩʫʜʣʘʘʯʠʜ ʪʵʤʵʵʥʠʡ ʪᴇʨʣʠʡʥ ʟװʡʣװװʜʵʜ ʮᴇᴇʥ ʪʦʦʥʳ ʛʘʧʣʦʪʠʧ ʠʣʵʨʩʵʥ ʥʴ ʛʵʨʠʡʥ 

ʪʵʤʵʵ, ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʜ ʛʝʥʝʪʠʢ ʭʫʚʴʩʘʣ ʙʘʛʘ ʙʫʶʫ ʪʦʛʪʚʦʨʪʦʡ ʷʚʘʛʜʘʞ ʠʨʩʵʥ ʙʦʣʦʭʳʛ 

ʠʣʪʛʵʞ ʙʘʡʥʘ ʭʵʤʵʵʞʵʵ.   

 

II.4.3 תʨ ʜװʥ 

II.4.3.1 ʇʦʣʠʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʳʥ װʨ ʜװʥ 

ʉʫʜʘʣʛʘʘʥʜ ʙʵʩʨʵʛ, ʪᴇʭᴇʤ ʪʫʥʛʘʣʛʠʡʥ ʭװʨʵʥ, ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵ, ʭʘʚʪʛʘʡ 

ʪʵʤʵʵ, ʛʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ, ʭʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥʛʠʡʥ ʜʵʵʞװװʜʵʵʩ ʪʫʩ ʙװʨ 6-ʛ  ʙʫʶʫ 

36 ʜʵʵʞʠʡʛ ʭʘʤʨʫʫʣʘʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 1100 ʭ.ʥ ʭʵʩʛʠʡʛ ʦʣʰʨʫʫʣʞ, 

ʘʥʘʣʠʟ ʭʠʡʚ (ʟʫʨʘʛ 42).  
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ɿʫʨʘʛ 42. ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ  ʇɻʋ-r ʥ ʙװʪʵʵʛʜʵʭװװʥ. 1%-ʠʡʥ ʘʛʘʨʦʟʳʥ 

ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤ. ʄ-ʤʘʨʢʝʨ (100ʭʥ), 1-10 ʜʵʵʞ, N-ʩᴇʨᴇʛ ʭʷʥʘʣʪ. ɹ-ɹʵʩʨʵʛ, ʍɿ-

ʍʦʩ ʟʦʛʜʦʨʪ, ʅ-ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵ, ɻʋ-ʛʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ, ʍʍʍ-ʍʘʥʳʥ ʭʵʮʠʡʥ 

ʭװʨʵʥ 

 

II.4.2.4 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ 

ɹʠʜ ʪʦʜʦʨʭʦʡʣʩʦʥ 26 ʜʵʵʞʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ 

ʜʘʨʘʘʣʘʣʜ ʥʠʡʪ 8 ʛʘʧʣʦʪʠʧ ʠʣʵʨʩʵʥ ʙᴇʛᴇᴇʜ ᴇʤʥᴇʭ ʩʫʜʣʘʘʯʜʳʥ ʩʫʜʘʣʛʘʘʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʤʠʪʦʭʦʥʜʨʠʡʥ cyt b ʛʝʥʜ ɼ-ʛʦʛʮʦʦʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʫʚʴʩʘʣ ʙʘʛʘ 

ʭʫʨʠʤʪʣʘʛʜʜʘʛ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʪʵʤʵʵʥʠʡ ʪᴇʨʣʠʡʥ ʟװʡʣװװʜ 

ʵʚʦʣʶʮʠ ʭᴇʛʞʣʠʡʥ ʷʚʮʘʜ ʭʫʚʴʩʘʣʜ ʙʘʛʘ ᴇʨʪʩᴇʥ ʙʘʡʜʘʛ ʪʫʣ ʛʝʥʝʪʠʢ ʷʣʛʘʘʛ ʠʣʨװװʣʵʭʵʜ 

ʤʠʪʦʭʦʥʜʨʠʡʥ ʙװʪʮʠʡʥ ʟʘʨʠʤ ʛʝʥװװʜ ʪʫʭʘʡʣʙʘʣ ʤʠʪʦʭʦʥʜʨʠʡʥ cyt b ʛʝʥ ʪᴇʜʠʡʣᴇʥ 

ʷʣʛʘʘʛ ʥʴ ʠʣʨװװʣʞ ʛʘʨʛʘʭʛװʡ ʙʘʡʛʘʘ ʙʦʣ ɼ-ʛʦʛʮʦʦʥʳ ʭʫʚʴʜ ʭʘʨʴʮʘʥʛʫʡ ʦʣʦʥ ʤʫʪʘʮʠ 

ʭʫʨʠʤʪʣʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘʛʘʘʩ ʪʵʤʵʵʥʠʡ ʪᴇʨʣʠʡʥ ʟװʡʣװװʜʠʡʥ 

ʛʝʥʝʪʠʢ ʷʣʛʘʘʛ ʠʣʨװװʣʵʭʵʜ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣʜ 

ʘʥʘʣʠʟ ʭʠʡʭ ʥʴ ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

   ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʜʘʚʭʮʫʫʣʘʭʛװʡʥ ʪʫʣʜ 

ʥʠʡʪʣʵʛ ʛʘʧʣʦʪʠʧʪʵʡ ʙʫʶʫ ʥʵʛ ʛʘʧʣʦʪʠʧʵʜ ʭʘʤʨʘʛʜʘʞ ʙʫʡ ʜʵʵʞװװʜʵʵʩ ʥʵʛʠʡʛ ʩʦʥʛʦʞ, 

ʰʠʥʵʵʨ ʠʣʨװװʣʩʵʥ ʥʠʡʪ 9 ʛʘʧʣʦʪʠʧʳʛ ʛʝʥʙʘʥʢʠʥʜ (NCBI) ʙװʨʪʛװװʣʞ, ʙװʨʪʛʵʣʠʡʥ 

ʜʫʛʘʘʨ ʘʚʩʘʥ (ʍװʩʥʵʛʪ 20). 
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ʍװʩʥʵʛʪ 20. ɻʵʨʠʡʥ ʪʵʤʵʵ, ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ ʛʘʧʣʦʪʠʧ ʙʦʣʦʥ ʛʝʥʙʘʥʢʥʳ ʙװʨʪʛʵʣʠʡʥ 

ʜʫʛʘʘʨ 

ʇʦʧʫʣʷʮʠ ɼʵʵʞʠʡʥ 

ʪʦʦ 

ɻʘʧʣʦʪʠʧ ɼʵʵʞ NCBI ɻʝʥ ʙʘʥʢʥʳ 

ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨ 

ɻʵʨʠʡʥ 

ʪʵʤʵʵ 

7 H1 ɹ11, ɹ9, ɹ10, ʍɿ15, ʍɿ6, 

ɻʋ1, ɻʋ33 

MT582437 

9 H2 ɹ27, ɹ17 ʍɿ10, ʍɿ26, ʅʋ14, 

ʅʋ2, ɻʋ5, ɻʋ34, ʍʍʍ2 

MT582438 

1 H3 ʅʋ16 MT582439 

1 H4 Hʋ15 MT582440 

1 H5 Hʋ13 MT582441 

3 H6 Hʋ12, XXX4, XXX13 MT582442 

1 H7 ɻʋ3 MT582443 

1 H8 ɻʋ50 MT582444 

ʍʘʚʪʛʘʡ 

ʪʵʤʵʵ 

2 H9 ʍɸɺʊɻɸʁ 9, ʍɸɺʊɻɸʁ 8 MT582445 

 

 ɻʵʨʠʡʥ ʪʵʤʵʵ ʙʦʣʦʥ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ ʥʠʡʪ ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʣʳʛ ʛʝʥ ʙʘʥʢʠʥʜ 

ʙװʨʪʛʵʛʜʩʵʥ ʜʘʨʘʘʣʘʣʪʘʡ (Camelus bactrianus KX554930) ʭʘʨʴʮʫʫʣʘʭʘʜ (ʍװʩʥʵʛʪ 20, 

21)  ʥʠʡʪ 14 ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣ ʘʞʠʛʣʘʛʜʩʘʥ. װתʥʵʵʩ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʜ 12, ʛʵʨʠʡʥ 

ʪʵʤʵʵʥʜ  5 ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣʪʦʡ ʙʘʡʚ (ʍװʩʥʵʛʪ 21).  

 

ʍװʩʥʵʛʪ 21.  ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ʜʵʭ ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣ 
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Camelus 

bactrianus 

KX554930 

A C - A C A A C A T A C C C C 

H1 . . - . . . . . . . . . . . . 

H2 . . - . . . . . . . . . . T A 

H3 . . - G T . . . . . . . . . . 

H4 . . - G . . . . . . . . . T A 

H5 . . - . T . . . . . . . . T A 

H6 . . - . T . . . . . . . . . . 

H7 G T T . T G C T G C . T A T - 

H8 . . - G . . . . . . . . . . . 

H9 . . - . T . . . . . C . . T A 

 

 

ʅʠʡʪ ʠʣʵʨʩʵʥ ʛʘʧʣʦʪʠʧװװʜʵʵʨ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ ʙʘʡʛʫʫʣʘʭʜʘʘ MEGA 

v.10.0.4   ʧʨʦʛʨʘʤʤʘʘʨ ʊʘʤʫʨʘ-ʅʝʡ ʤʦʜʝʣʴ, ʤʘʢʩʠʤʫʤ ʣʘʡʢʣʠʭװװʜ ʘʨʛʘ ʟװʡʛʵʵʨ 



 

126 

 

ʙװװʪʩʪʨʘʧʳʛ 1000 ʨʝʧʣʠʢʘʮʠʜ ʪʦʭʠʨʫʫʣʘʚ. ʍʷʥʘʣʪ ʙʦʣʛʦʥ ʛʝʥ ʙʘʥʢʥʘʘʩ (NCBI) 

ʛʵʨʠʡʥ ʪʵʤʵʵ (Camelus bactrianus KX554930) ʙʦʣʦʥ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ (Camelus ferus 

MH109929) ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ ʛʘʧʣʦʪʠʧ ʛʝʥ ʙʘʥʢʥʳ 

ʭʘʚʪʛʘʡ ʪʵʤʵʵʪʵʡ ʥʵʛ ʢʣʘʩʪʝʨʪ ʙʘʛʪʘʞ ʛʵʨʠʡʥ ʪʵʤʵʵʥʵʵʩ ʷʣʛʘʘʪʘʡ ʙʘʡʥʘ (ɿʫʨʘʛ 43).  

 

ɿʫʨʘʛ 43. ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʛʘʧʣʦʪʠʧʵʵʨ ʙʘʡʛʫʫʣʩʘʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ 

ʤʦʜ.  

 

ɹʘʪʮʵʮʵʛ  (2018) ʪʵʤʵʵʥʠʡ ʪᴇʨʣʠʡʥ ʟװʡʣװװʜʠʡʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʥʳ 

ʟʫʨʘʛʣʘʣʳʛ ʮʠʪʦʭʨʦʤ ʙ (cytb) ʛʝʥʠʡ ʪᴇʛʩʛᴇʣ ʙʦʣʦʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʵʭʣʵʣ ʭʵʩʛʠʡʥ 

ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣʜ װʥʜʵʩʣʵʥ ʛʘʨʛʘʭʘʜ ʛʵʨʠʡʥ ʪʵʤʵʵ, ʭʘʚʪʛʘʡ ʪʵʤʵʵ ʥʴ ʥʵʛ ʛʘʨʘʣ 

 ʩʵʣʪʵʡ ʙʦʣʦʚʯ, ʵʨʪʥʵʵʩ ʩʘʣʩʥʳ ʫʣʤʘʘʩ ʪʫʩ ʪʫʩʜʘʘ ʢʣʘʩʪʝʨʪ ʭʫʚʘʘʛʜʘʞ ʙʘʡʛʘʘʛװװ

ʠʣʨװװʣʩʵʥ ʙʘʡʜʘʛ ʥʴ ʙʠʜʥʠʡ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʪʵʡ ʠʞʠʣ ʙʘʡʥʘ.  

ɻʝʥʝʪʠʢʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʥʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ, ʛʘʧʣʦʪʠʧʳʥ ʦʣʦʥ 

ʥ̫ʟ ʙʘʡʜʘʣ, ʥʫʢʣʝʦʪʠʜʳʥ ʷʣʛʘʘʥʳ ʜʫʥʜʞʘʘʨ ʭʘʨʴʮʫʫʣʘʚ (ʍװʩʥʵʛʪ 22).  

ɻʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʠʫʜ ʥʴ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ 

ʛʝʥʝʪʠʢʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʠʭʪʵʡ ʙʘʡʥʘ.  
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 ʍװʩʥʵʛʪ 22. ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʛʝʥʝʪʠʢʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʥ 

ʭʘʨʴʮʫʫʣʘʣʪ. 

ʇʦʧʫʣʷʮ N H S Hd±SE p±SE K 

ʍʘʚʪʛʘʡ ʪʵʤʵʵ 2 1 - - - - 

ɻʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ 6 4 4 0.86 0.002 1.6 

ɹʵʩʨʵʛ ʪʵʤʵʵ 5 2 1 0.6 0.0009 0.6 

ʍʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ 3 2 2 0.66 0.002 1.3 

ʊᴇʭᴇʤ ʪʫʥʛʘʣʛʠʡʥ ʭװʨʵʥ 4 2 1 0.66 0.001 0.6 

ʅʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵ 6 5 3 0.93 0.002 1.6 

      ʊʘʡʣʙʘʨ: N-ʜʵʵʞʠʡʥ ʪʦʦ;  H-ʛʘʧʣʦʪʠʧʳʥ  ʪʦʦ; Hd-ʛʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ;  

S-ʭʫʚʴʩʘʤʪʛʘʡ ʩʘʡʪʳʥ ʪʦʦ; p-ʥʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ;  

k-ʥʫʢʣʝʦʪʠʜʳʥ  ʷʣʛʘʘʥʳ ʜʫʥʜʘʞ, SE- ʩʪʘʥʜʘʨʪ ʘʣʜʘʘ 

 

ɻʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ ʙʦʣʦʥ ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʠʫʜʳʥ ʛʝʥʝʪʠʢ 

ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʥʴ ʙʫʩʘʜ ʧʦʧʫʣʷʮʠʘʩ ʠʭ ʙʘʡʛʘʘ ʥʴ ʜʵʵʞʠʡʥ ʪʦʦʥʦʦʩ ʭʘʤʘʘʨʘʭ 

ʤʘʛʘʜʣʘʣʪʘʡ ʭʵʜʠʡ ʯ ʙʵʩʨʵʛ ʙʦʣʦʥ ʪᴇʭᴇʤ ʪʫʥʛʘʣʛʠʡʥ ʧʦʧʫʣʷʮʠʫʜʳʥ ʜʵʵʞʠʡʥ ʪʦʦ 

ʘʜʠʣ ʙʘʡʭʘʜ ʙʵʩʨʵʛ ʪʵʤʵʵʥʠʡ ʥʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʙʘʛʘ ʙʘʡʥʘ. ʍʘʚʪʛʘʡ 

ʪʵʤʵʵʥʠʡ ʜʵʵʞ ʮᴇᴇʥ ʫʯʨʘʘʩ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʦʚ.  

ʄʦʥʛʦʣ ʪʵʤʵʵʥʠʡ װװʣʜʨװװʜ ʙʦʣʦʥ ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʫʫʜʳʥ 

ʤʪɼʅʍ-ʠʡʥ cytb ʛʝʥʠʡ ʪᴇʛʩʛᴇʣ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʵʭʣʵʣʠʡʥ ʭʵʩʵʛʪ ʩʪʘʥʜʘʨʪ ʤʦʣʝʢʫʣ 

ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʥ ʠʥʜʝʢʩʵʵʨ ʛʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʠʭʪʵʡ ʙʫʶʫ ʜʫʥʜʞʘʘʨ Hd = 

0.725 (Ñ0.044), ʥʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʙʫʶʫ p= 0.00195, ʛʝʥʝʪʠʢ ʷʣʛʘʘʥʳ 

ʜʫʥʜʘʞ ʫʪʛʘ k = 1.566 ʙʘʡʞʵʵ (ɹʘʪʮʵʮʵʛ, 2018). 

ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ ʛʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʥʴ Hd = 0.6- 0.93,  ʥʫʢʣʝʦʪʠʜʳʥ 

ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʙʫʶʫ p=0.0009-0.002 , ʛʝʥʝʪʠʢ ʷʣʛʘʘʥʳ ʜʫʥʜʘʞ ʫʪʛʘ k = 0.6- 1.6 

ʙʘʡʛʘʘ ʥʴ ɹʘʪʮʵʮʵʛ ʥʘʨʳʥ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʪʵʡ ʦʡʨʦʣʮʦʦ ʙʘʡʥʘ. 

ʊʵʤʵʵʥʠʡ ʪᴇʨʣʠʡʥ ʭʦʸʨ ʟװʡʣװװʜ ʙʦʣʦʥ ʧʦʧʫʣʷʮʠʫʜʳʥ ʭʦʦʨʦʥʜʦʭ ʛʝʥʝʪʠʢ ʟʘʡʛ 

ʪʦʦʮʦʭʦʜ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʠ ʛʵʨʠʡʥ ʪʵʤʵʵʥʵʵʩ ʛʝʥʝʪʠʢ ʷʣʛʘʘ ʠʭ ʘʞʠʛʣʘʛʜʘʚ. 

ʍʘʨʠʥ  ʛʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʠʫʜʳʥ ʭʦʦʨʦʥʜ ʛʝʥʝʪʠʢ ʷʣʛʘʘ ʪᴇʜʠʡʣᴇʥ ʠʭ 

ʙʘʡʩʘʥʛװʡ (ʍװʩʥʵʛʪ 23).  
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ʍװʩʥʵʛʪ 23. ɻʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʠʫʜ ʙʦʣʦʥ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ ʤʪɼʅʍ-ʠʡʥ 

ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʛʝʥʝʪʠʢ ʟʘʡ. 

 

 

ɹʵʩʨʵʛ 

ʪʵʤʵʵ 

ʊᴇʭᴇʤ 

ʪʫʥʛʘʣʛʠʡʥ 

ʭװʨʵʥ 

ʅʫʪʛʠʡʥ 

ʤʦʥʛʦʣ 

ʪʵʤʵʵ 

ʍʘʚʪʛʘʡ 

ʪʵʤʵʵ 

ɻʘʣʙʳʥ 

ʛʦʚʠʡʥ 

ʫʣʘʘʥ 

ɹʵʩʨʵʛ      

ʊᴇʭᴇʤ ʪʫʥʛʘʣʛʠʡʥ 

ʭװʨʵʥ 
0.00153     

ʅʫʪʛʠʡʥ ʤʦʥʛʦʣ 

ʪʵʤʵʵ 
0.00290 0.00280    

ʍʘʚʪʛʘʡ 0.01652 0.01636 0.01584   

ɻʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ 0.00229 0.00229 0.00314 0.01663  

ʍʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ 0.00244 0.00254 0.00297 0.01558 0.00297 

 

 

II.4.4 ʍʵʣʵʣʮװװʣʵʛ 

 

ʄʦʥʛʦʣ ʪʵʤʵʵʥʠʡ ʍʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ, ʍʦʩ ʟʦʛʜʦʨʪ, ɻʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ, 

ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʫʫʜ ʙʦʣʦʥ ʭʘʚʪʛʘʡ ʪʵʤʵʵʥʠʡ ʤʠʪʦʭʦʥʜʨʠʡʥ 15120-

15923 ʙʘʡʨʣʘʣʳʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʫʫʜʘʜ װʥʜʵʩʣʵʥ ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜʳʥ 

ʛʝʥʝʪʠʢ ʟʘʡʛ MEGA v6 ʧʨʦʛʨʘʤʤʳʥ Tamura-Nei ʤʦʜʝʣʠʦʨ ʭʘʨʴʮʫʫʣʘʭʘʜ ʄʦʥʛʦʣ 

ʪʵʤʵʵʥʠʡ ʍʦʩ ʟʦʛʜʦʨʪ-ʍʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ ʭʦʦʨʦʥʜʦʭ ʛʝʥʝʪʠʢ ʟʘʡ 0.0063, ɻʘʣʙʳʥ 

ʛʦʚʠʡʥ ʫʣʘʘʥ-ʍʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ ʭʦʦʨʦʥʜʦʭ ʛʝʥʝʪʠʢ ʟʘʡ 0.0025, ɻʘʣʙʳʥ ʛʦʚʠʡʥ 

ʫʣʘʘʥ-ʍʦʩ ʟʦʛʜʦʨʪ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ ʟʘʡ 0.0037, ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵ ʙʦʣʦʥ 

ʛʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʦʤʛʫʫʜ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ ʟʘʡ 0.0025-0.0050 ʙʫʶʫ ʙʘʛʘ ʙʘʡʭʘʜ, 

ʭʘʚʪʛʘʡ ʪʵʤʵʵ ʥʴ ʛʵʨʠʡʥ ʭʦʸʨ ʙᴇʭʪ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʫʫʜʘʘʩ 0.3369-0.3432 ʙʫʶʫ 

ʛʝʥʝʪʠʢ ʟʘʡʥ ʭʫʚʴʜ ʭʦʣ ʙʘʡʩʘʥ ʪʫʭʘʡ ʭʵʚʣʵʣʠʡʥ ʪʦʡʤ (ɹʘʪʮʵʮʵʛ, 2018)-ʪʦʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʙʠʜʥʠʡ ʩʫʜʘʣʩʘʥ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣ 

ʜʘʭʴ ʛʝʥʝʪʠʢ ʟʘʡ ɻʘʣʙʳʥ ʛʦʚʠʡʥ ʫʣʘʘʥ-ʍʘʥʳʥ ʭʵʮʠʡʥ ʭװʨʵʥ ʭʦʦʨʦʥʜʦʭ ʛʝʥʝʪʠʢ ʟʘʡ 

0.00297, ʥʫʪʛʠʡʥ ʤʦʥʛʦʣ ʪʵʤʵʵ ʙʦʣʦʥ ʛʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʦʤʛʫʫʜ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ 

ʟʘʡ 0.00153- 0.00297 ʙʫʶʫ  ʛʝʥʝʪʠʢ ʟʘʡ ʙʘʛʘ ʙʘʡʭʘʜ ʭʘʚʪʛʘʡ ʪʵʤʵʵ ʥʴ ʛʵʨʠʡʥ ʭʦʸʨ ʙᴇʭʪ 

ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮʫʫʜʘʘʩ  0.01584-0.01652 ʛʝʥʝʪʠʢ ʟʘʡʥ ʭʫʚʴʜ ʭʘʨʴʮʘʥʛʫʡ ʭʦʣ ʙʘʡʥʘ.    
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II.4.5 ɼװʛʥʵʣʪ 

 

ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛ ʥʴ ʥʵʛ ʟװʡʣʠʡʥ ʜʦʪʦʨʭ ʧʦʧʫʣʷʮʫʫʜʳʥ ʭʦʦʨʦʥʜʦʭ 

ʛʝʥʝʪʠʢ ʷʣʛʘʘʛ ʠʣʨװװʣʵʭʵʜ ʤʠʪʦʭʦʥʜʨʠʡʥ ʙʫʩʘʜ ʙװʪʮʠʡʥ ʙʫʶʫ ʫʫʨʘʛ ʢʦʜʦʣʜʦʛ 

ʛʝʥװװʜʵʵʩ  ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʥʘ.  

ɻʵʨʠʡʥ ʪʵʤʵʵʥʠʡ ʧʦʧʫʣʷʮ ʭʦʦʨʦʥʜ ʛʝʥʝʪʠʢ ʷʣʛʘʘ ʙʘʛʘ, ʭʘʨʠʥ ʭʘʚʪʛʘʡ 

ʪʵʤʵʵʥʵʵʩ ʠʭ ʙʘʡʛʘʘ ʥʴ  ʥʵʛ ʛʘʨʘʣ װװʩʵʣʪʵʡ ʙʦʣʦʚʯ, ʵʨʪʥʵʵʩ ʩʘʣʩʥʳʛ ʠʣʪʛʵʞ ʙʘʡʥʘ.  
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II.5 ʄʦʥʛʦʣ ʘʜʫʫ Equus ferus caballus 

II.5.1 ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʘʣʛʘʘ 1993 ʦʥʦʦʩ ʵʭʣʵʥ ʭʠʡʛʜʵʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 

ʘʜʫʫʥʳ ʮʫʩʥʳ ʫʫʨʛʠʡʥ ʧʦʣʠʤʦʨʬʠʟʤʳʥ ʩʫʜʘʣʛʘʘ ʙʦʣʦʥ ʤʪɼʅʍ-ʠʡʥ ʮʠʪʦʭʨʦʤ ʙ 

ʛʝʥʠʡ ʩʫʜʘʣʛʘʘ ʟʵʨʛʠʡʛ ʐʋɸ-ʠʡʥ ɽʉɹʍ-ʠʡʥ ʩʫʜʣʘʘʯʠʜ ʭʠʡʞ ʙʘʡʞʵʵ. ɸʢʘʜʝʤʠʯ 

ʎ.ʆʶʫʥʩװʨʵʥ ʙʦʣʦʥ ʗʧʦʥʳ ɸʜʫʫ ʩʫʜʣʘʣʳʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʩʫʜʣʘʘʯ Ishida ʥʘʨʳʥ 1994 

ʦʥʜ ʭʠʡʩʵʥ ʭʘʤʪʳʥ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨ ʄʦʥʛʦʣ ʘʜʫʫ, ʇʨʞʝʚʘʣʩʢʠʡʥ ʘʜʫʫ ʙʦʣʦʥ 

ʗʧʦʥʳ ʥʫʪʛʠʡʥ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1-ʨ ʭʵʩʛʠʡʛ 

ʩʫʜʘʣʩʥʘʘʨ ʗʧʦʥ ʛʵʨʠʡʥ ʘʜʫʫ ʥʴ ʄʦʥʛʦʣ ʘʜʫʫʥʘʘʩ װװʩʩʵʥ ʙʘʡʞ ʙʦʣʦʭ ʙʘ 

ʇʨʞʝʚʘʣʩʢʠʡʥ ʘʜʫʫ ʥʴ ʛʵʨʠʡʥ ʘʜʫʫʪʘʡ ʤʪɼʅʍ-ʠʡʥ ʭʫʚʴʜ ʪᴇʩʪʵʡ ʙʘʡʛʘʘʛʘʘʩ װʟʵʭʵʜ 

ʭʨʦʤʦʩʦʤʳʥ ʪʦʦʥʳ ᴇᴇʨʯʣᴇʣʪ ʷʚʘʛʜʘʘʜ ʫʜʘʘʛװʡ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ ʛʵʞ ʜװʛʥʵʞʵʵ 

(Ishida et al., 1995). 

ʊװװʭʠʡʥ ʭʫʫʜʩʳʛ ʩᴇʭᴇʥ װʟʵʭʵʜ ʉʦʣʦʥʛʦʩʳʥ ʏʝʞװ ʘʨʘʣʜ 1276 ʦʥʜ 120 ʘʜʫʫʛ 

ʘʚʘʘʯʩʘʥ ʛʵʞ װʟʜʵʛ ʙᴇʛᴇᴇʜ װװʥʵʵʩ ʫʣʙʘʘʣʘʥ ʏʝʞװ ʙʦʣʦʥ ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʬʠʣʦʛʝʥʝʪʠʢ 

ʭʦʣʙʦʦ ʭʘʤʘʘʨʣʳʥ ʩʫʜʘʣʛʘʘ ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʛ. ʉʦʣʦʥʛʦʩʳʥ ʩʫʜʣʘʘʯʜʳʥ ʭʠʡʩʵʥ ʫʛ 

ʘʞʣʳʥ װʨ ʜװʥʜ ʟʘʨʠʤ ʏʝʞװ ʘʨʣʳʥ ʘʜʫʫ ʥʴ ʄʦʥʛʦʣ ʘʜʫʫʪʘʡ ʥʵʛ ʢʣʘʩʪʝʨʪ ʭʘʨʴʷʘʣʘʛʜʘʞ 

ʙʘʡʩʘʥ ʙʦʣ ʟʘʨʠʤ ʥʴ ʪʫʩʜʘʘ ʢʣʘʩʪʝʨ װװʩʛʵʞ ʙʘʡʞʵʵ. װתʥʵʵʩ ʭʘʨʘʭʘʜ ʏʝʞװ ʘʜʫʫ ʥʴ ʜʘʥ 

ʛʘʥʮ ʄʦʥʛʦʣ ʘʜʫʫʥʘʘʩ ʛʘʨʘʣʪʘʡ ʛʵʞ ʜװʛʥʵʭ ʙʦʣʦʤʞʛװʡ ʙʘ 1276 ʦʥʜ ʩʫʫʨʴʰʫʫʣʩʘʥ 

 ʝʵʩ ʭʦʡʰ ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜ ʛʝʥʝʪʠʢ ʤʵʜʵʵʣʣʠʡʥ ʩʦʣʠʣʮʦʦ ʷʚʘʛʜʩʘʥ ʙʘʡʞװ

ʙʦʣʟʦʰʛװʡ ʭʵʤʵʵʞʵʵ (Kim et al., 1999). 

ɸʜʫʫʥʳ ʛʘʨʘʣ װװʩʣʠʡʥ ʪʘʣʘʘʨʭ ʩʫʜʘʣʛʘʘʛ ʵʨʪʥʠʡ ʜװʨʩʣʵʭ ʫʨʣʘʛʠʡʥ ʦʣʜʚʦʨ, 

ʘʨʭʝʦʣʦʛʠ ʧʘʣʝʦʥʪʦʣʦʛʠʡʥ ʤʘʣʪʣʘʛʳʥ װʝʜ ʛʘʨʯ ʠʨʩʵʥ ʤʘʣʳʥ ʷʩʥʳ װʣʜʵʛʜʵʣ ʟʵʨʵʛʪ 

ʪʫʣʛʫʫʨʣʘʥ ʭʠʡʜʵʛ. ʆʨʯʠʥ װʝʠʡʥ ʦʡʣʛʦʣʪʦʦʨ ʘʜʫʫʥʳ ʪᴇʨʣʠʡʥ ʭʫʚʴʩʘʭ ʭᴇʛʞʠʣ ʙʘʨʘʛ 

70 ʩʘʷ ʞʠʣʠʡʥ ʪʫʨʰʠʜ װʨʛʵʣʞʠʣʩʵʥ ʙʘʡʥʘ. ʍʫʚʴʩʘʭ ʭᴇʛʞʣʠʡʥ ʷʚʮʘʜ ʘʜʫʫʥʳ ᴇʚʛʠʡʥ 

ʘʤʴʪʘʥʜ ʤʫʪʘʮʠʡʥ ʠʭ ʙʘʛʘ ᴇᴇʨʯʣᴇʣʪװװʜ ʛʘʨʯ, ʠʡʤ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʘʰʠʛʪʘʡ ʥʴ ʙʘʡʛʘʣʠʡʥ 

ʰʘʣʛʘʨʣʘʘʨ ʭʫʨʠʤʪʣʘʛʜʘʥ װʣʜʵʞ ʘʰʠʛʛװʡ ʥʴ ʫʩʪʘʥ ʘʨʠʣʞ ʠʨʩʵʥ. ʇʣʠʦʮʝʥʳ װʝʜ 

ʧʣʠʦʭʠʧʧʫʩ ʍʦʡʜ ɸʤʝʨʠʢʪ ʙʫʡ ʙʦʣʞ ʫʣʤʘʘʨ ɸʟʠ, ɽʚʨʦʧ, ɸʬʨʠʢʪ ʰʠʣʞʠʥ ʪʘʨʭʩʘʥ 

ʙʘʡʥʘ. ʍʦʡʜ ʘʤʝʨʠʢʠʡʥ ʠʭ ʤᴇʩʪʣᴇʛʠʡʥ װʝʵʨ ʪʵʥʜʭʠʡʥ ʘʜʫʫʥʳ ʟʵʨʣʵʛ ᴇʚᴇʛ ʙװʨʤᴇʩᴇʥ 

ʩᴇʥᴇʩᴇʥ ʙʘ ʩʘʷʭʘʥ ʤʘʥʘʡ ʵʨʠʥʠʡ 15-ʨ ʟʫʫʥʜ ʍʦʡʜ ɸʤʝʨʠʢʪ ɽʚʨʦʧʦʦʩ ʘʜʫʫ ʘʚʘʘʯʞʵʵ 

(ʊᴇʤᴇʨʞʘʚ, 1989). ɸʜʫʫʥʳ ʛʘʨʘʣ װװʩʣʠʡʛ ʩʫʜʣʘʭʘʜ ʛʫʨʘʚʜʘʛʯ װʝ ʙʫʶʫ 60-70 ʩʘʷ 
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ʞʠʣʠʡʥ ᴇʤʥᴇʭ װʝʵʩ ʵʭʵʣʜʵʛ ʙᴇʛᴇᴇʜ ʵʥʵ װʝʠʡʛ ʜʦʪʦʨ ʥʴ ʵʦʮʠʥ, ʦʣʠʛʦʮʠʥ, ʤʠʦʮʝʥ, 

ʧʣʠʦʮʝʥ, ʧʣʝʡʩʪʦʮʝʥ ʛʵʞ ʭʫʚʘʘʜʘʛ (ʉʘʡʧʦʣʜʘ ʙʘ ʙʫʩʘʜ., 2011).   

ɸʜʫʫʥʳ ʵʨʪʥʠʡ ᴇʚᴇʛ ʥʴ ʪʫʫʣʘʡʨʭʫʫ ʙʠʝʪʵʡ, ʫʨʜ ʭʦʸʨ ʩʘʨʚʫʫ ʥʴ ʜᴇʨʚᴇʥ ʩʘʣʘʘ, 

ʭʦʡʪ ʭʦʸʨ ʩʘʨʚʫʫ ʥʴ ʛʫʨʚʘʥ ʩʘʣʘʘ ʩʘʨʚʫʫʪʘʡ ʭʠʨʘʢʦʪʝʨʠʫʤ ʭʵʤʵʵʭ ʥʵʨʪʵʡ ʰװװʩʣʵʛ 

ʫʨʛʘʤʣʘʘʨ ʭʦʦʣʣʦʜʦʛ 28-56 ʩʤ ᴇʥʜᴇʨʪʵʡ ʞʠʞʠʛ ʘʤʴʪʘʥ ʛʵʞ װʟʜʵʛ. ʍʵʪʵʨʭʠʡ ʞʠʞʠʛ 

ʙʠʝʪʵʡʛʵʵʩʵʵ ʙʦʣʦʦʜ ʤʘʭʯʠʥ ʘʤʴʪʘʜʳʥ ʭʷʣʙʘʨ ʦʣʞ ʠʜʜʵʛ ʭʦʦʣ ʥʴ ʙʦʣʜʦʛ ʙʘʡʩʘʥ 

ʙʘʡʥʘ. ʕʥʵ ʥʴ ʘʜʫʫʥʳ ʭʘʤʛʠʡʥ ʪʦʤ ʙʘʡʛʘʣʠʡʥ ʰʘʣʛʫʫʨ ʙʘʡʩʘʥ ʫʯʨʘʘʩ ʤʘʭʯʠʥ 

ʘʤʴʪʜʘʘʩ ʟʫʛʪʘʘʭ, ʭʫʨʜʣʘʭ, ʩʦʥʦʨ ʩʵʨʛʵʛ ʙʘʡʭ ʟʵʨʵʛ ʦʣʦʥ ʰʘʘʨʜʣʘʛʳʥ ʫʣʤʘʘʩ ʘʜʫʫʥʳ 

ᴇʚᴇʛ ʭʫʚʴʩʘʞ ʵʭʵʣʩʵʥ ʙʘʡʥʘ. װתʥʪʵʡ ʟʵʨʵʛʮʵʥ ʮʘʛ ʫʫʨʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʫʶʫ ʜᴇʨʚᴇʥ 

ʫʜʘʘʛʠʡʥ ʪʦʤ ʤᴇʩʪʣᴇʛʠʡʥ װʝʵʨ ʘʜʫʫ ʙʠʝʠʡʥ ʭʵʤʞʵʵʛʵʵ ᴇᴇʨʯʣᴇʭ ʟʘʤʘʘʨ ᴇʥᴇᴇʛʠʡʥ 

ʘʜʫʫʥʳ ʪᴇʨʭʠʡʛ ʦʣʩʦʥ ʙʘʡʥʘ. ʕʥʵ ʭʫʚʴʩʣʳʥ ʜװʥʜ ʘʜʫʫ ʩʘʨʚʫʫʛʘʘ ᴇᴇʨʯʣᴇʥ ʛʘʥʮ 

ʭʫʨʫʫʪʘʡ ʙʫʶʫ ʙʠʪװװ ʪʫʫʨʘʡʪʘʡ ʙʦʣʩʦʥ ʥʴ ʘʜʫʫʥʳ ʭʫʨʜʘʥ ʜʘʚʭʠʞ ʘʨʘʘʪʥʘʘʩ ʟʫʛʪʘʭ 

ʜʘʚʫʫ ʪʘʣʳʛ ʥᴇʭʮᴇʣʜװװʣʩʵʥ ʙʘʡʥʘ. ʉʘʨʚʫʫʪʘʡ ʙʘʡʩʥʳ ʫʣ ʤᴇʨ ʙʦʣʦʭ ʵʚʵʨʣʵʛ ʟװʡʣ 

ʘʜʫʫʥʳ ʭᴇʣʠʡʥ ʜʦʪʦʨ ʪʘʣʜ ʭʘʜʛʘʣʘʛʜʘʥ װʣʜʩʵʥ ʙʘʡʜʘʛ (ʊᴇʤᴇʨʞʘʚ, 1989).  

ɽʚʨʦʧ, ɸʟʠ, ɸʬʨʠʢʪ ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ ʘʜʠʣʛװʡ ʥᴇʭʮᴇʣʜ ʘʜʫʫʥʳ ʰʠʥʵ 

ʭʵʣʙʵʨʠʡʥ ᴇʚᴇʛ ʙʫʡ ʙʦʣʞ ʫʣʤʘʘʨ ʦʜʦʦʛʠʡʥ ʦʨʰʠʥ ʘʤʴʜʘʨʯ ʙʘʡʛʘʘ ʘʜʫʫʥʳ ʜᴇʨʚᴇʥ ʜʵʜ 

ʪᴇʨᴇʣ װװʩʞʵʵ (ʊᴇʤᴇʨʞʘʚ, 1989). ʆʜʦʦ ʟʵʨʣʵʛ ʘʜʫʫʥʘʘʩ ʪʘʭʴ װʣʜʵʞ ʥᴇʛᴇᴇ ʭʵʣʙʵʨ ʙʦʣʦʭ 

ʪʘʨʧʘʥ ʫʩʪʞʵʵ. ʊʘʨʧʘʥ ʥʴ ᴆʤʥᴇʜ ʆʨʦʩʳʥ ʪʘʣʜ ʘʤʴʜʘʨʯ ʙʘʡʩʘʥ ʙᴇʛᴇᴇʜ ʪʘʭʴ, ʛʵʨʠʡʥ 

ʘʜʫʫ ʭʦʸʨʳʥ ʟʘʚʩʨʳʥ ʘʤʴʪʘʥ ʛʵʞ װʟʜʵʛ (ʉʘʡʧʦʣʜʘ ʙʘ ʙʫʩʘʜ., 2011). ʍʘʨʘʤʩʘʣʪʘʡ ʥʴ 

ʪʘʨʧʘʥ ʥʴ ʘʨʚʘʥ ʝʩ ʜװʛʵʵʨ ʟʫʫʥʜ ʙװʨʵʥ ʫʩʪʩʘʥ ʪʫʣ ʪʘʨʧʘʥʳ ʭʨʦʤʦʩʦʤʳʥ ʪʦʦʛ 

ʪʦʜʦʨʭʦʡʣʞ ʯʘʜʘʘʛװʡ (ʊᴇʤᴇʨʞʘʚ, 1989). 

ʊʘʭʴ ʙʦʣ ʘʜʫʫʥʳ ʭʘʤʛʠʡʥ ʦʡʨʳʥ ᴇʚᴇʛ ʙᴇʛᴇᴇʜ ʊᴇʚ ɸʟʠʡʥ, ʪʫʭʘʡʣʙʘʣ ʤʘʥʘʡ 

ʦʨʥʳ ʙʘʨʫʫʥ ʫʨʜ ʥʫʪʘʛ ʊʘʭʠʡʥ ʰʘʨ ʥʫʨʫʫ, ʍʦʥʠʥ ʫʩʥʳ ʛʦʚʴ, ɹʦʨ ʮʦʥʞʠʡʥ ʛʦʚʴ ʟʵʨʵʛ 

ʪʘʣ ʭʵʵʨ, ʟʘʨʠʤʜʘʘ ʮᴇʣʜ ʩʘʷʭʘʥ ʭװʨʪʵʣ ʩװʨʵʛ ʩװʨʛʵʵʨʵʵ ʘʤʴʜʘʨʯ ʙʘʡʞʵʵ (ʊᴇʤᴇʨʞʘʚ, 

1989). ʊʘʭʴ ʘʥʯʠʥ ʛᴇʨᴇᴇʯʠʥ ʦʚʛʠʡʥʭʥʳ ʘʚʜ ʘʨʚʘʘʜ ʤʷʥʛʘʥ ʞʠʣ ᴇʨʪᴇʞ ʛʘʟʘʨ ʩʘʡʛװʡ 

ʫʩʪʩʘʥ. ʕʮʩʠʡʥ ʮᴇᴇʥ ʪʘʭʴ 19-ʨ ʟʫʫʥʳ ʵʮʵʩ 20-ʨ ʟʫʫʥʳ ʵʭʵʥ ʭʘʛʘʩʪ ɸʣʪʘʡʥ ᴇʚᴇʨ ʛʦʚʴʜ 

 ,ʥʠʡ ʛʘʨʘʘʨ ʫʩʪʞʵʵ. ʊʘʭʴ ʥʴ ʦʨʰʠʭ ʵʢʦʣʦʛʠ ʥʫʪʛʠʡʥ ʙʘʡʜʘʣװʣʜʵʞ ʙʘʡʛʘʘʜ ʙʘʩ ʭװ

ʙʠʝʠʡʥ ʛʘʣʙʠʨ, ʟʘʥ ʘʨʘʥʰʠʥ, ᴇʥʛᴇ ʟװʩʥʠʡ ʭʫʚʴʜ ʤʦʥʛʦʣ ʘʜʫʫʪʘʡ ʠʭʵʵʭʵʥ ʪᴇʩʪʵʡ. ɻʵʚʯ 

ʭʨʦʤʦʩʦʤʳʥ ʪʦʦʥʳ ʭʫʚʴʜ ʪʘʭʴ 66 ʭʨʦʤʦʩʦʤʪʦʡ ʙʦʣ ʛʵʨʠʡʥ ʘʜʫʫ ʥʴ 64 ʭʨʦʤʦʩʦʤʪʦʡ 

ʙʘʡʜʘʛ. ʍʵʨʵʚ ʪʘʭʴ ʛʵʨʠʡʥ ʘʜʫʫʥʳ ᴇʚᴇʛ ʙʠʰ ʙʦʣ ʤʘʥʘʡ ʥʫʪʘʛ ʜʵʵʨ ʘʜʫʫʥʳ ᴇʚᴇʛ ʙʘʡʞ 

ʙʦʣʦʭ ʷʤʘʨ ʘʜʫʫ ʙʘʡʩʥʳʛ ʦʣʞ ʤʵʜʵʭ ʭʵʨʵʛʪʵʡ ʶʤ (ʐʘʛʜʘʨʩװʨʵʥ, 2005).  
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 ʣʜʵʨ ʙʦʣʦʥ ʫʛʰʠʣ: ʄʦʥʛʦʣ ʘʜʫʫʛ ʛʘʜʘʘʜ, ʜʦʪʦʦʜ ʛʘʣʙʠʨ, ʛʝʥʝʪʠʢ ʦʥʮʣʦʛʦʦʨװת

ʥʴ ɻʘʣʰʘʨ, ʊʵʩ, ʄʷʥʛʘʜ, ɼʘʨʭʘʜ, ʐʘʥʭ ʛʵʩʵʥ 5 ʦʤʦʛʪ ʭʫʚʘʘʜʘʛ ʙʘ ɻʘʣʰʘʨ ʦʤʛʠʡʥ 

ʘʜʫʫʛ ʍʵʥʪʠʡ, ʊʵʩ ʦʤʛʠʡʥ ʘʜʫʫʛ ɿʘʚʭʘʥ ʙʦʣʦʥ ʋʚʩ, ʄʷʥʛʘʜ ʦʤʛʠʡʥ ʘʜʫʫʛ ʍʦʚʜ, 

ɼʘʨʭʘʜ ʦʤʛʠʡʥ ʘʜʫʫʛ ʍᴇʚʩʛᴇʣ, ʐʘʥʭ ʦʤʛʠʡʥ ʘʜʫʫʛ ᴆʚᴇʨʭʘʥʛʘʡ ʘʡʤʛʫʫʜʘʜ װʨʞװװʣʜʵʛ 

(ʉʘʡʧʦʣʜʘ ʙʘ ʙʫʩʘʜ., 2011).   

ɸʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ: ʍᴇʭʪʥʠʡ ʤʪɼʅʍ ʥʴ ʥʫʢʣʝʦʪʠʜʳʥ 

ʩʦʣʠʛʜʦʣʪʳʥ ʪʦʦʛʦʦʨ ʙᴇᴇʤʠʡʥ ɼʅʍ-ʵʵʩ 5-10 ʜʘʭʠʥ ᴇʥʜᴇʨ ʙʘʡʜʘʛ (Brown et al., 1979). 

ʤʪɼʅʍ-ʜ װʥʜʵʩʣʵʥ ʛʝʥʝʪʠʢ ʷʣʛʘʘ ʙʦʣʦʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ᴇʨʛᴇʥ ʭʵʤʞʵʵʥʠʡ ᴇʛᴇʛʜʣʠʡʛ 

ʦʣʞ ʘʚʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ ʪʫʣ ʛʝʥʦʤʳʥ ʵʥʵ ʭʵʩʵʛ ʥʴ ʧʦʧʫʣʷʮʳʥ ʛʝʥʝʪʠʢ ʙʦʣʦʥ 

ʵʚʦʣʶʮʳʥ ʩʫʜʘʣʛʘʘʥʳ ʯʫʭʘʣ ʦʙʲʝʢʪ ʙʦʣʞ ʙʫʡ ʙʠʣʵʵ (Gupta et al., 2015). ɸʜʫʫʥʳ 

ʤʪɼʅʍ-ʠʡʥ ʭʵʩʵʛ ʥʴ ʦʡʨʦʣʮʦʦʛʦʦʨ 16600 ʭʦʩ ʥʫʢʣʝʦʪʠʜ ʭʵʤʞʵʵʪʵʡ 37 ʛʝʥʠʡʛ 

ʘʛʫʫʣʩʘʥ ʙʘ ɼ-ʛʦʛʮʦʦ ʭʵʤʵʵʥ ʥʵʨʣʵʛʜʵʭ װʣ ʢʦʜʣʦʭ ʭʵʩʵʛ ʥʴ 1192 ʭʦʩ ʥʫʢʣʝʦʪʠʜʦʦʩ 

ʪʦʛʪʦʥʦ (Wolstenholme, 1992; Boore, 1999; Bowling et al., 2000).  ɼ-ʛʦʛʮʦʦ ʥʴ 2 ʭʵʪ 

ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʵʛ (HV1 , HV2 ʭʵʩʵʛ), 4 ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʣʳʥ ʙʣʦʢ (conserved 

sequence block) ʙʦʣʦʥ TGTGCACC ʛʵʩʵʥ 8 ʭʦʩ ʥʫʢʣʝʦʪʠʜ ʭʵʤʞʵʵʪʵʡ ʜʘʚʪʘʛʜʩʘʥ 

(tandem) ʜʘʨʘʘʣʣʳʛ ʘʛʫʫʣʥʘ (Ishida et al., 1994) (ʟʫʨʘʛ 44). 

 

ɿʫʨʘʛ 44. ɸʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ʙװʜװװʚʯ ʟʫʨʘʛ. ʗʛʘʘʥ ᴇʥʛᴇᴇʨ ʨʈʅʍ-ʠʡʥ ʭʵʩʛʠʡʛ, 

ʩʘʘʨʘʣ ᴇʥʛᴇᴇʨ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʛ, ʫʣʘʘʥ ᴇʥʛᴇᴇʨ- ʪʈʅʍ-ʠʡʥ ʭʵʩʛʠʡʛ, ʥʦʛʦʦʥ ᴇʥʛᴇᴇʨ 

ʫʫʨʘʛ ʢʦʜʣʦʛʯ ʭʵʩʛװװʜʠʡʛ ʪʫʩ ʪʫʩ ʭʘʨʫʫʣʩʘʥ (Nergadze et al., 2010). 

 ʤʪɼʅʍ-ʠʡʥ ʜʘʨʘʘʣʣʳʥ ʧʦʣʠʤʦʨʬʠʟʤ ʥʴ ʛʘʨʰʫʫʣʩʘʥ ʙʘ ʟʵʨʣʵʛ ʘʜʫʫʥʳ 

ʧʦʧʫʣʷʮ, װװʣʜʵʨ ʜʦʪʦʨʭ ʙʦʣʦʥ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢʠʡʥ ʭʦʣʙʦʦ ʭʘʤʘʘʨʣʳʛ ʪʦʛʪʦʦʭʦʜ 
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ʭʵʨʵʛʣʵʛʜʜʵʛ ʙᴇʛᴇᴇʜ ʤᴇʥ ʘʜʫʫʥʳ ʛʘʨʰʫʫʣʘʣʪʳʥ ʪʘʣʘʘʨʭ ʘʩʫʫʜʣʳʛ ʰʠʡʜʚʵʨʣʵʭʵʜ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʜʘʛ.  

Ishida ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ (Ishida et al., 1995) ɸʜʫʫʥʳ (Equus) ʪᴇʨʣʠʡʥ 

ʘʤʴʪʜʳʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʭʦʣʙʦʦ ʭʘʤʘʘʨʣʳʛ ʪʦʦʮʦʦʣʦʭ ʟʦʨʠʣʛʦʦʨ ʘʜʫʫʥʳ ʤʪɼʅʍ-

ʠʡʥ ʙװʪʵʥ ʜʘʨʘʘʣʣʳʛ ʦʣʰʨʫʫʣʘʥ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ ʭʵʩʛʠʡʛ ʪʦʛʪʦʦʞʵʵ. ʋʛ ʩʫʜʣʘʘʯʠʜ 

ʥʴ ʟᴇᴇʚʨʠʡʥ ʈʅʍ-ʠʡʥ ʭʦʸʨ ʪʘʣʜ ʙʘʡʨʣʘʭ ʧʨʦʣʠʥ ʥʠʡʣʵʛʞװװʣʵʛʯ ʭʵʩʵʛ ʙʦʣʦʥ 

ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʣʳʥ ʙʣʦʢʳʥ ʪᴇʚ (central conserved sequence block) ʭʵʩʛʠʡʥ 

ʭʦʦʨʦʥʜ ʦʨʰʠʭ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ ʥʵʛʜװʛʵʵʨ ʭʵʩʵʛ ʥʴ ʥʠʡʪ ʤʪɼʅʍ-ʠʡʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ 

ʠʭ ʤʫʪʘʮʠʡʛ ʘʛʫʫʣʩʘʥ ʭʵʩʵʛ ʙʦʣʦʭʳʛ ʪʦʛʪʦʦʩʦʥ (Ishida et al.,1994). 

ɸʜʫʫʥʳ ɼ-ʛʦʛʮʦʦʥʳ ʧʦʣʠʤʦʨʬʠʟʤʳʥ ʩʫʜʘʣʛʘʘ ʥʴ ʀʨʘʥ (Moridi et al. 2012), 

ʍʷʪʘʜ (Zhang et al., 2012), ɸʨʘʙ (Khanshour et al., 2013), ʗʧʦʥ (Ishida et al., 1995; Kakoi 

et al., 2007), ʉʦʣʦʥʛʦʩ (Kim et al., 1999) ʛʵʭ ʤʵʪ ʦʣʦʥ ʦʨʥʳ ʘʜʫʫʥʳ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ 

ʙʘʡʜʘʣ, ʛʘʨʘʣ װװʩʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʘʰʠʛʣʘʛʜʩʘʘʨ ʠʨʞʵʵ.  

ɸʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ʛʘʧʣʦʛʨʫʧʧʳʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ: ɻʘʧʣʦʛʨʫʧʧʳʛ Achilli 

ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʜʳʥ ʪʦʛʪʦʦʩʦʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʥ ʩʫʜʘʣʛʘʘʛ ʪװʰʠʛʣʵʥ 

ʪʦʛʪʦʦʚ. ʕʥʵʭװװ ʵʨʜʵʤʪʵʜ ʛʘʧʣʦʛʨʫʧʧ ʪʦʛʪʦʦʭʜʦʦ ʙװʪʵʥ ʤʪɼʅʍ-ʠʡʥ ʜʘʨʘʘʣʘʣʜ ʜװʥ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ, ʥʵʛ ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣʪʳʥ ʩʘʡʪʳʥ ʷʣʛʘʘʛ ʪʦʛʪʦʦʞ 

ʭʘʨʴʮʫʫʣʩʘʥʳ װʥʜʩʵʥʜ ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʛ. ʄᴇʥ ʭʘʨʴʮʫʫʣʘʣʪʘʜ ʘʰʠʛʣʘʞ ʛʘʧʣʦʛʨʫʧʧʳʛ 

ʙʘʪʘʣʛʘʘʞʫʫʣʘʭʘʘʨ ʊʘʭʠʡʥ ʪʘʣʳʥ 2 ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʚ. 

ʉʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʛʜʩʦʥ ʛʘʧʣʦʛʨʫʧʧʫʫʜʳʥ ʤʘʛʘʜʣʘʣʳʛ ʰʘʣʛʘʭ ʟʦʨʠʣʛʦʦʨ 

ɻʝʥʙʘʥʢʠʥʜ ʙװʨʪʛʵʛʜʩʵʥ ʙʫʩʘʜ ʦʨʥʳ ʩʫʜʣʘʘʯʜʳʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʪʵʡ ʭʘʨʴʮʫʫʣʘʥ (ʍװʩʥʵʛʪ 2) ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ Neighbor-

joining ʘʨʛʘ ʟװʡʛʵʵʨ MEGA v.6 ʧʨʦʛʨʘʤʤ ʜʵʵʨ Bootstrap ʫʪʛʳʛ 1000 ʨʝʧʣʠʢʘʮʠʘʨ 

ʪʦʦʮʦʥ ʙʘʡʛʫʫʣʘʚ. 

Jansen ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ (Jansen et al., 2002) ʦʨʯʠʥ װʝʠʡʥ ʘʜʫʫʥʳ ʛʘʨʘʣ 

 ʩʵʣʪʵʡ ʵʩʵʭ ʤʘʨʛʘʘʥʳʛװװ ʩʣʠʡʛ ʥʵʛ ʵʩʚʵʣ ʦʣʦʥ ʧʦʧʫʣʷʮʳʥ ʵʤ ʙʦʜʛʘʣʠʫʜʘʘʩװװ

ʰʠʡʜʚʵʨʣʵʭ ʙʦʣʦʤʞʠʡʛ ʵʨʵʣʭʠʡʣʞ  ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 

ʭʵʩʛʠʡʥ ʤʫʪʘʮʠʡʛ ʩʫʜʘʣʩʥʘʘʨ A-F ʭװʨʪʵʣ װʩʛʵʵʨ ʪʵʤʜʵʛʣʵʞ, ʪʦʦʛʦʦʨ ʜʫʛʘʘʨʣʘʩʘʥ 

ʥʠʡʪ 17 ʬʠʣʦʛʝʥʝʪʠʢ ʢʣʘʩʪʝʨʠʡʛ ʙװʪʵʵʩʵʥ ʶʤ. ʕʥʵʭװװ ʢʣʘʩʪʝʨʠʡʥ ʘʥʛʠʣʘʣ ʥʴ 93 

ʷʣʛʘʘʪʘʡ ʤʪɼʅʍ-ʠʡʥ ʭʵʣʙʵʨװװʜʠʡʛ װʥʜʩʵʥ 17 ʷʣʛʘʘʪʘʡ ʢʣʘʩʪʝʨ 7 ʛʘʨʘʣ װװʩʣʠʡʥ 

ʭʦʣʙʦʦ, ʛʘʧʣʦʛʨʫʧʧʪ ʭʫʚʘʘʞʵʵ. ʕʥʵ 17 ʢʣʘʩʪʝʨʘʘʩ ɸ2 ʢʣʘʩʪʝʨ ʥʴ ʇʨʞʝʚʘʣʴʩʢʠʡʥ 
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ʘʜʫʫʥʜ ᴇʚᴇʨʤᴇʮ ʙʘʡʜʘʛ ʙʦʣ, ʉ1 ʢʣʘʩʪʝʨ ʥʴ ʭʦʡʜ ɽʚʨʦʧʜ ʪװʛʵʵʤʵʣ ʙʫʩ, D1 ʢʣʘʩʪʝʨ ʥʴ 

ɸʬʨʠʢ ʙʦʣʦʥ ʀʙʝʨʠʡʥ ʘʜʫʫʥʳ װװʣʜʨʠʡʛ ʪᴇʣᴇᴇʣʥᴇ ʭʵʤʵʵʞʵʵ.   

Dawei ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ (Dawei et al., 2007) ʵʨʪʥʠʡ ʍʷʪʘʜʳʥ ʘʜʫʫʥʳ 

ʛʘʨʘʣ װװʩʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ ʷʚʮʜʘʘ 456 ʵʨʪʥʠʡ ʙʦʣʦʥ ʦʨʯʠʥ װʝʠʡʥ 

ʘʜʫʫʥʳ ʜʘʨʘʘʣʣʳʛ ʭʘʤʨʫʫʣʘʥ Jansen ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʜʳʥ (Jansen et al., 2002) 

ʢʣʘʩʪʝʨ ʟʘʛʚʘʨʳʛ ʘʰʠʛʣʘʭʘʜ ɸ3 ʢʣʘʩʪʝʨ ʥʴ ɽʚʨʦʧʜ 39,2%, ɿװװʥ ɸʟʠʜ 4,4% ʪʦʭʠʦʣʜʦʞ 

ʙʘʡʚ. ʍʘʨʠʥ F1 ʢʣʘʩʪʝʨ ʥʴ ɽʚʨʦʧʜ 27.8%, ɿװװʥ ɸʟʠʜ 44,4%, F2 ʢʣʘʩʪʝʨ ʥʴ ɽʚʨʦʧʜ 

67%, ɿװװʥ ʘʟʠ 20% ʪʦʭʠʦʣʜʦʞ ʙʘʡʚ. ʋʛ ʩʫʜʘʣʛʘʘʥʜ F1 ʢʣʘʩʪʝʨ ʥʴ ɿװװʥ ɸʟʠʡʥ 

ʘʜʫʫʥʘʘʩ ʍʷʪʘʜ-ʄʦʥʛʦʣ ʘʜʫʫ ʙʦʣʦʥ ʏʝʞװ ɸʜʫʫʥʜ ʭʘʤʛʠʡʥ ʠʭ ʪʦʭʠʦʣʜʦʞ ʙʘʡʩʘʥ ʙʘ 

ʗʢʫʪ ʘʜʫʫʥʜ ʤᴇʥ ʠʣʵʨʯ ʙʘʡʚ. ʄᴇʥ ʵʜʛʵʵʨ ʩʫʜʣʘʘʯʠʜ ʥʴ 2009 ʦʥʜ (Dawei et al., 2009) 

ɿװװʥ ɸʟʠ, ʊᴇʚ ɸʟʠ, ʍʦʡʜ ɸʟʠ, ɼʫʥʜʘʜ ʜʦʨʥʦ ʙʦʣʦʥ ɽʚʨʦʧ ʛʵʩʵʥ 5 ʛʘʟʘʨʟװʡʥ ʙװʩʠʡʥ 

1053 ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʞʵʵ. ʋʛ 

ʩʫʜʘʣʛʘʘʛʘʘʨ F ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʄʦʥʛʦʣ (36,4%) ʙʦʣʦʥ ʏʝʞ(32,4%) װ ʘʜʫʫʥʜ ʭʘʤʛʠʡʥ 

ᴇʥʜᴇʨ ʪʘʨʭʘʣʪʪʘʡ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. ɿʫʨʘʛ 45-ʪ Dawei ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʜʳʥ ʙװʪʵʵʩʵʥ 

(Dawei et al., 2009) ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʥ ʛʘʟʘʨʟװʡʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣʳʛ װʟװװʣʵʚ. 

 

ɿʫʨʘʛ 45. Dawei ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʜʳʥ ʛʘʧʣʦʛʨʫʧʧʳʥ ʛʘʟʘʨʟװʡʥ ʪʘʨʭʘʣʪʳʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʟʫʨʘʛʣʘʣ (Dawei et al., 2009) 

 

Achilli ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ (Achilli et al., 2012) ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ʙװʪʵʥ 

ʛʝʥʦʤʜ ʜװʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʞ A-R ʭװʨʪʵʣ ʜʫʛʘʘʨʣʘʩʘʥ ʥʠʡʪ 18 ʛʘʧʣʦʛʨʫʧʧʳʛ 

ʪʦʛʪʦʦʩʦʥ ʶʤ. ʊʵʜʥʠʡ  ʪʦʛʪʦʦʩʦʥ ʛʘʧʣʦʛʨʫʧʧʳʛ ʠʣʵʨʩʵʥ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʰʣʘʘʨ ʥʴ ʘʚʯ 
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ɸ- ʆʨʯʠʥ װʝʠʡʥ ʘʜʫʫʥʜ ʭʘʤʛʠʡʥ ʪװʛʵʵʤʵʣ ʠʣʵʨʜʵʛ ʛʘʧʣʦʛʨʫʧʧ.  

ɺ- ʊᴇʚ ʙʦʣʦʥ ᴆʤʥᴇʜ ɽʚʨʦʧʳʥ ʘʜʫʫʥʜ ʪװʛʵʵʤʵʣ ʠʣʵʨʜʵʛ (ʀʪʘʣʠ, ɻʝʨʤʘʥ װװʣʜʨʠʡʥ 

ʘʜʫʫ). 

ʉ-ʊᴇʚ ʙʦʣʦʥ ɼʫʥʜʘʜ ʜʦʨʥʦʜ, ɽʚʨʦʧʳʥ ʭʦʡʜ ʭʵʩʵʛʪ ʠʣʵʨʜʵʛ (ʀʨʘʥ ʙʦʣʦʥ ʉʠʨʠʡʥ 

ʙװʨʵʥ ʪʦʜʦʨʭʦʡʣʦʛʜʦʦʛװʡ װװʣʜʨʠʡʥ ʘʜʫʫʥʫʫʜ, ɸʨʘʙ ʘʜʫʫ).   

D- ɽʚʨʦʧʳʥ ʍʦʡʜ ʭʵʩʵʛʪ ʪװʛʵʵʤʵʣ ʠʣʵʨʜʵʛ (ɸʪʣʘʥʪʳʥ ʍʦʡʜ ʭʵʩʵʛ, ʅʦʨʚʝʛʠʡʥ ʙʘʨʫʫʥ 

ʭʵʩʛʠʡʥ ʘʜʫʫ) 

E- ɽʚʨʦʧʳʥ ʍʦʡʜ ʭʵʩʛʠʡʥ ʙʫʶʫ ʀʪʘʣʠʡʥ ʄʘʨʝʤʘʥʥʦ ʦʨʯʠʤ. 

F- ʊᴇʚ ɸʟʠʡʥ ʛʘʧʣʦʛʨʫʧʧ (ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫ). 

G- ɼʫʥʜʘʜ ʜʦʨʥʦ, ʊᴇʚ ɸʟʠ ʙʦʣʦʥ ɽʚʨʦʧʳʥ ʫʨʜ ʭʵʩʛʵʵʨ ʪװʛʵʵʤʵʣ ʠʣʵʨʜʵʛ (ɸʨʘʙ, ʉʠʨʠ, 

ʀʨʘʥ ʙʦʣʦʥ ʀʪʘʣʠ ʘʜʫʫ) 

H-ɽʚʨʦʧʳʥ ʫʨʜ ʭʵʩʛʠʡʥ ʛʘʧʣʦʛʨʫʧʧ (ʀʪʘʣʠʡʥ ʄʘʨʝʤʘʥʥʦ ʘʜʫʫ) 

I-ɼʫʥʜʘʜ ʜʦʨʥʦ, ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ɽʚʨʦʧʳʥ ʫʨʜ ʭʵʩʵʛʪ ʠʣʵʨʜʵʛ (ʀʨʘʥ ʙʦʣʦʥ ʆʨʦʩ 

ʘʜʫʫ). 

J- ɼʫʥʜʘʜ ʜʦʨʥʦ ʙʦʣʦʥ ɽʚʨʦʧʳʥ ʫʨʜ ʭʵʩʵʛʪ ʠʣʵʨʜʵʛ. 

K- ʊᴇʚ ɽʚʨʦʧʳʥ ʛʘʧʣʦʛʨʫʧʧ. 

L-ʀʭʵʚʯʣʵʥ ɽʚʨʦʧʪ ʠʣʨʵʭ ʙʦʣʦʚʯ ʮᴇᴇʥʛװʡ ʪʦʭʠʦʣʜʦʣʜ ɼʫʥʜʘʜ ʜʦʨʥʦ ʙʦʣʦʥ ʊᴇʚ ɸʟʠʜ 

ʪʦʭʠʦʣʜʦʥʦ. 

M- ʊᴇʚ ɸʟʠ, ɼʫʥʜʘʜ ʜʦʨʥʦ, ɽʚʨʦʧ ʘʣʴ ʘʣʠʥʜ ʠʣʨʵʭ ʙʦʣʦʚʯ ʪװʛʵʵʤʵʣ ʙʫʩ.  

N- ɽʚʨʦʧʪ ʥʠʡʪʣʵʛ ʠʣʨʵʭ ʛʘʧʣʦʛʨʫʧʧ. ʎᴇᴇʥ ʪʦʭʠʦʣʜʦʣʜ ʀʨʘʥʳ ʘʜʫʫʥʜ ʠʣʵʨʩʵʥ. 

O,P- ɼʫʥʜʘʜ ʜʦʨʥʦʜʦʜ ʠʣʵʨʩʵʥ ʛʘʧʣʦʛʨʫʧʧʫʫʜ. 

Q- ʊᴇʚ ʘʟʠʜ ʪװʛʵʵʤʵʣ ʠʣʨʵʭ ʛʘʧʣʦʛʨʫʧʧ.  

R- ɽʚʨʦʧʳʥ ʫʨʜ ʭʵʩʵʛ ʙʦʣʦʥ ɼʫʥʜʘʜ ʜʦʨʥʦʜʦʜ ʠʣʵʨʩʵʥ ʛʘʧʣʦʛʨʫʧʧ.  

  

II.5.2 ʄʘʪʝʨʠʘʣ ʘʨʛʘ ʟװʡ 

II.5.2.1 ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʮʫʩʥʳ ʜʵʵʞ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʜ ɼʘʨʭʘʜ ʦʤʛʠʡʥ ʘʜʫʫʥʳ ʮʫʩʥʳ ʜʵʵʞʠʡʛ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ 

ʋʣʘʘʥ ʋʫʣ ʩʫʤʘʘʩ, ʊʵʩ ʦʤʛʠʡʥ ʘʜʫʫʥʳ ʜʵʵʞʠʡʛ ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ɹʘʷʥʭʘʡʨʭʘʥ ʩʫʤ, 

ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʄʦʛʦʜ ʩʫʤʘʘʩ, ʊʘʡʞ (ʥʫʪʛʠʡʥ ʤʘʣʯʜʳʥ ʥʵʨʣʵʞ ʟʘʥʰʩʘʥʘʘʨ ʊʘʡʞ 

ʫʛʰʣʘʘʩ ʛʘʨʘʣʪʘʡ ʞʠʥʭʵʥʵ ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʦʤʦʛ) ʦʤʛʠʡʥ ʘʜʫʫʥʳ ʜʵʵʞʠʡʛ ɼʫʥʜʛʦʚʴ 

ʘʡʤʛʠʡʥ ʃʫʫʩ ʩʫʤʘʘʩ EDTA ʙװʭʠʡ ʭʫʨʫʫ ʰʠʣʵʥʜ ʮʫʛʣʫʫʣʞ 40C-ʜ ʭʘʜʛʘʣʘʚ. ʊʵʩ 
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ʦʤʛʠʡʥ ʘʜʫʫʥʳ ʜʵʵʞʠʡʛ ʮʫʛʣʫʫʣʘʭʜʘʘ ʪʫʩ ʙװʨ ᴇᴇʨ ʛʘʟʘʨ ʥʫʪʘʛʰʠʞ ʙʘʡʩʘʥ 2 

ʧʦʧʫʣʷʮʳʥ ʘʜʫʫʥʘʘʩ ʮʫʛʣʫʫʣʘʚ.  

II.5.2.2 ʌʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʟʫʨʘʭʘʜ ʘʰʠʛʣʘʩʘʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʵʜʠʡʥ 

ʜʵʵʞ 

ɻʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʭ, ʭʘʨʴʮʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʄʋʀʉ-ʠʡʥ ɸʤʴʪʥʳ 

ʣʘʙʦʨʘʪʦʨʠʜ ʭʘʜʛʘʣʘʛʜʘʞ ʙʘʡʩʘʥ ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ ʊʘʭʠʡʥ ʪʘʣʳʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ 

ʘʜʫʫʥʳ ʪʦʣʛʦʡʥ ʵʜʠʡʥ ʜʵʵʞ ʘʚʘʚ. 

ɼʘʨʭʘʜ ʦʤʛʠʡʥ ʘʜʫʫʥʳ ʮʫʩʥʳ ʜʵʵʞʠʡʛ ʍᴇʚʩʛᴇʣ ʘʡʤʛʠʡʥ ʋʣʘʘʥ ʋʫʣ ʩʫʤʘʘʩ, 

ʊʵʩ ʦʤʛʠʡʥ ʘʜʫʫʥʳ ʜʵʵʞʠʡʛ ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ɹʘʷʥʭʘʡʨʭʘʥ ʩʫʤʘʘʩ, ʄʦʥʛʦʣ ʦʤʛʠʡʥ 

(ʥʫʪʛʠʡʥ ʤʘʣʯʜʳʥ ʥʵʨʣʵʞ ʟʘʥʰʩʘʥʘʘʨ ʊʘʡʞ ʫʛʰʣʘʘʩ ʛʘʨʘʣʪʘʡ ʄʦʥʛʦʣ ʦʤʛʠʡʥ ʘʜʫʫ) 

ʘʜʫʫʥʳ ʮʫʩʥʳ ʜʵʵʞʠʡʛ ɼʫʥʜʛʦʚʴ ʘʡʤʛʠʡʥ ʃʫʫʩ ʩʫʤʘʘʩ EDTA ʙװʭʠʡ ʭʫʨʫʫ ʰʠʣʵʥʜ 

ʮʫʛʣʫʫʣʞ 4ʦC-ʜ ʭʘʜʛʘʣʩʘʥ. 

II.5.2.3 ʎʫʩʥʘʘʩ ɼʅʍ ʷʣʛʘʭ ʘʨʛʘ ʟװʡ 

ʅʠʡʪ 19 ʮʫʩʥʳ ʜʵʵʞʵʵʩ ʛʝʥʦʤʳʥ ɼʅʍ-ʠʡʛ CTAB ʘʛʫʫʣʩʘʥ ʟʘʜʣʘʛʯ ʙʫʬʝʨ 

(CTAB(10%), 5M  NaCl, 0.5M EDTA(pH=8.0), 1M Tris-HCl (pH=8.0), ɓ-

mercaptoethanol) ʘʰʠʛʣʘʥ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʳʥ ʘʨʛʘʘʨ  ʷʣʛʘʚ. 

II.5.2.4 ʇʦʣʤʝʨʘʟʳʥ ʛʠʥʞʠʥ ʫʨʚʘʣʘʘʨ (ʇɻʋ) ʦʣʰʨʫʫʣʘʭ װʨ ʜװʥ 

ʇɻʋ-ʜ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʭʷʥʘʣʪʳʥ 1162 ʭ.ʥ ʭʵʩʵʛʪ ʟʦʭʠʦʛʜʩʦʥ 

AjasF- 5ô CGA CAA CAA TTC ACC CTC AT 3ô , AjasR 5ôGAA GAA GGG TTG ACA 

GAT TTA 3ô ʜʘʨʘʘʣʘʣʪʘʡ [17] ʭʦʩ ʧʨʘʡʤʝʨʠʡʛ ʘʰʠʛʣʘʚ. ʋʨʚʘʣʳʥ ʭʦʣʠʤʛʠʡʛ APEX 

Taq master mix-ʠʡʛ ʘʰʠʛʣʘʥ װʡʣʜʚʵʨʣʵʛʯʠʡʥ ʧʨʦʪʦʢʦʣʳʥ ʜʘʛʫʫ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

ʇɻʋ-ʳʛ (Thermo scientificTM, Arktik Thermal cycler) 940C-ʜ 3 ʤʠʥʫʪ; 940C-ʜ  30 

ʩʝʢʫʥʜ ; 550C-ʜ 30 ʩʝʢʫʥʜ; 720C-ʜ 90 ʩʝʢʫʥʜ 35 ʫʜʘʘ ʜʘʚʪʘʥ; 720C-ʜ 10 ʤʠʥʫʪʳʥ 

ʛʦʨʠʤʦʦʨ ʪʦʭʠʨʫʫʣʘʥ ʷʚʫʫʣʘʚ. ʋʨʚʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ (ʘʛʘʨʦʟ ʛʝʣʴ) 

ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʘʨʛʘ ʟװʡʛ ʘʰʠʛʣʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʅʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ Sanger-

ʠʡʥ ʘʨʛʘʘʨ ʉʦʣʦʥʛʦʩ ʫʣʩʳʥ Macrogen ɹʠʦʪʝʭʥʦʣʦʛʠʡʥ ʢʦʤʧʘʥʠʜ ʪʦʛʪʦʦʣʛʦʚ. 

 

II.5.2.5 ʉʪʘʪʠʩʪʠʢʠʡʥ ʘʥʘʣʠʟ ʭʠʡʭ 

ʉʫʜʘʣʛʘʘʥʜ 3 ᴇᴇʨ ʦʤʛʠʡʥ 19 ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʜʘʨʘʘʣʣʳʛ 

ʪʦʜʦʨʭʦʡʣʞ MEGA v.6 ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʭʘʨʴʮʫʫʣʘʚ. 
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ɻʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ, ʥʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʘʣ, ʧʦʣʠʤʦʨʬ ʩʘʡʪ, 

ʛʘʧʣʦʪʠʧʳʥ ʪʦʦ ʟʵʨʛʠʡʛ ʪʦʦʮʦʭʜʦʦ  DnaSP v.5.10 ʧʨʦʛʨʘʤʤ (15) ʙʦʣʦʥ Arlequin v3.1 

(7) ʧʨʦʛʨʘʤʤʫʫʜʳʛ ʪʫʩ ʪʫʩ ʘʰʠʛʣʘʚ. 

ɻʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʦʭ: ɻʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʭʜʦʦ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʩװʣʞʵʵʥʠʡ 

(phylogenetic median-joining network) ʟʘʛʚʘʨʳʛ ʘʰʠʛʣʘʚ (11). ʋʛ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ 

ʩװʣʞʵʵʥʠʡ ʟʘʛʚʘʨ ʥʴ ɼ-ʛʦʛʮʦʦʥʳ 246 ʭʦʩ ʥʫʢʣʝʦʪʠʜ ʦʨʯʠʤ ʭʵʤʞʵʵʪʵʡ ʙʦʛʠʥʦ ʭʵʩʛʠʡʥ 

ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣʪʳʥ ʩʘʡʪʳʥ ʷʣʛʘʘ ʜʵʵʨ װʥʜʵʩʣʵʛʜʵʥ ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʛ.  

ʉʫʜʘʣʛʘʘʛʘʘʨ ʠʣʵʨʩʵʥ ʛʘʧʣʦʪʠʧװװʜʠʡʛ ɻʝʥʙʘʥʢʠʥʜ ʙװʨʪʛʵʛʜʩʵʥ ʘʜʫʫʥʳ ʠʞʠʣ 

ʛʘʧʣʦʪʠʧװװʜʪʵʡ (ʍװʩʥʵʛʪ 24) ʭʘʨʴʮʫʫʣʘʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ Neighbor-joining 

ʘʨʛʘ ʟװʡʛ ʘʰʠʛʣʘʞ MEGA v.6 ʧʨʦʛʨʘʤʤ ʜʵʵʨ Bootstrap ʫʪʛʳʛ 1000 ʨʝʧʣʠʢʘʮʠʘʨ 

ʪʦʦʮʦʥ ʙʘʡʛʫʫʣʘʚ. 

ɸʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʭ: ɻʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʭʜʦʦ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ 

ʩװʣʞʵʵʥʠʡ (phylogenetic median-joining network) ʟʘʛʚʘʨʳʛ ʘʰʠʛʣʘʩʘʥ (Jansen et al., 

2002). ʋʛ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʩװʣʞʵʵʥʠʡ ʟʘʛʚʘʨ ʥʴ ʙװʪʵʥ ʤʪɼʅʍ-ʠʡʥ ʜʘʨʘʘʣʘʣʜ ʜװʥ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ, ʥʵʛ ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣʪʳʥ ʩʘʡʪʳʥ ʷʣʛʘʘʛ ʪʦʛʪʦʦʞ 

ʭʘʨʴʮʫʫʣʩʘʥʳ װʥʜʩʵʥʜ ʭʠʡʛʜʩʵʥ ʙʘʡʜʘʛ. ʄᴇʥ ʭʘʨʴʮʫʫʣʘʣʪʘʜ ʘʰʠʛʣʘʞ ʛʘʧʣʦʛʨʫʧʧʳʛ 

ʙʘʪʘʣʛʘʘʞʫʫʣʘʭʘʘʨ ʊʘʭʠʡʥ ʪʘʣʳʥ 2 ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʚ. 

ʉʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʛʜʩʦʥ ʛʘʧʣʦʛʨʫʧʧʫʫʜʳʥ ʤʘʛʘʜʣʘʣʳʛ ʰʘʣʛʘʭ ʟʦʨʠʣʛʦʦʨ 

ɻʝʥʙʘʥʢʠʥʜ ʙװʨʪʛʵʛʜʩʵʥ ʙʫʩʘʜ ʦʨʥʳ ʩʫʜʣʘʘʯʜʳʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ 

ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʪʵʡ ʭʘʨʴʮʫʫʣʘʥ (ʍװʩʥʵʛʪ 24) ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ Neighbor-

joining ʘʨʛʘ ʟװʡʛʵʵʨ MEGA v.6 ʧʨʦʛʨʘʤʤ ʜʵʵʨ Bootstrap ʫʪʛʳʛ 1000 ʨʝʧʣʠʢʘʮʠʘʨ 

ʪʦʦʮʦʥ ʙʘʡʛʫʫʣʘʚ.  
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ʍװʩʥʵʛʪ 24.  ʌʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʘʭʘʜ ʘʰʠʛʣʘʩʘʥ ʘʜʫʫʥʳ ʛʘʧʣʦʪʠʧʳʥ 

ɻʝʥʙʘʥʢʥʳ ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨ 

ɻʘʧʣʦʛʨʫʧʧ 

(Jansen et 

al., 2002)  

ɻʘʧʣʦʛʨʫʧʧ 

(Achilli et al., 

2012) 

ɻʝʥʙʘʥʢʠʥʜ 

ʙװʨʪʛʵʛʜʩʵʥ ʜʫʛʘʘʨ 

(Achilli et al., 2012) 

ɻʝʥʙʘʥʢʠʥʜ  

ʙװʨʪʛʵʛʜʩʵʥ 

ʜʫʛʘʘʨ (Kakoi et 

al., 2007) 

ɻʘʧʣʦʪʠʧ 

A5 A1 ɹװʨʪʛʵʛʜʩʵʥ ʞʠʰʠʛ 

ʜʘʨʘʘʣʘʣ ʙʘʡʭʛװʡ 

AB329587, 

AB329588,  

AB329592 

H1, H2, H6 

A2 F JN398402 

A3 B JN398389 

A6 AôBôCôD JN398399 

B1,B2 I JN398414 ɹװʨʪʛʵʛʜʩʵʥ 

ʞʠʰʠʛ ʜʘʨʘʘʣʘʣ 

ʙʘʡʭʛװʡ 

 

C1 M JN398435 AB329604, 

AB329606,  

AB329608 

H18, H20, 

H22 C2 N JN398440 

D2, D3 L JN398422 AF064628, 

AF014416,  

AF072976, 

H32, H34, 

H35 

F1 OôP JN398446 AF014415, 

AF056071 

H42, H48 

F2, F3 Q JN398449 

 

 

II.5.2 תʨ ʜװʥ 

II.5.2.1 ɸʜʫʫʥʳ ɼʅʍ-ʠʡʥ ʇɻʋ-ʳʥ װʨ ʜװʥ 

 

ɸʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ 1162 ʭʥ ʭʵʩʛʠʡʛ AjasF- 5ô CGA CAA CAA 

TTC ACC CTC AT 3ô , AjasR 5ôGAA GAA GGG TTG ACA GAT TTA 3ô ʜʘʨʘʘʣʘʣʪʘʡ 

ʭʦʩ ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʘʥ (ɿʫʨʘʛ 46, ɿʫʨʘʛ 47) ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʉʦʣʦʥʛʦʩ ʫʣʩʳʥ 

Macrogen ʢʦʤʧʘʥʠʜ ʠʣʛʵʵʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʣʛʦʩʥʦʦʩ 742 ʭ.ʥ ʪʘʩʣʘʥ 

ʘʚʯ ʮʘʘʰʠʜ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭʵʜ ʘʰʠʛʣʘʚ. 
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ɿʫʨʘʛ 46. ɸʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ 1162 ʭ.ʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ ʦʣʰʨʫʫʣʩʘʥ 

ʜװʥ. ʊʘʡʣʙʘʨ: ʄ-ʤʘʨʢʝʨ , ɼʘʨʭʘʜ ʘʜʫʫ- ɼ2, ɼ3, ɼ4, ɼ5 ,ʊʵʩ ʘʜʫʫ- ʊ1-ʊ5 ʙʦʣʦʥ ʊ28, 

ʊ31, ʊ33,ʊ35, ʊʘʡʞ ʘʜʫʫ- ʄ1-ʄ5, N- ʩᴇʨᴇʛ ʭʷʥʘʣʪ 

 

 

 

ɿʫʨʘʛ 47. ɸʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ 1162 ʭ.ʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ ʦʣʰʨʫʫʣʩʘʥ 

ʜװʥ ʊʘʡʣʙʘʨ (ɿʫʨʘʛ 47): ʄ-ʤʘʨʢʝʨ, ɼʘʨʭʘʜ ʘʜʫʫ- ɼ47, ɼ48, ʊʘʡʞ ʘʜʫʫ- ʄ4, ʄ6, ʄ7, 

ʄ8, N- ʩᴇʨᴇʛ ʭʷʥʘʣʪ 

 

 

ɹʠʜ ʘʜʫʫʥʳ ʧʦʧʫʣʷʮ ʙװʨʵʵʩ 10 ʜʵʵʞʠʜ ʇɻʋ ʷʚʫʫʣʩʘʥ ʙʘ ɼʘʨʭʘʜ ʦʤʛʠʡʥ 

ʘʜʫʫʥʳ 7 ʜʵʵʞ, ʊʘʡʞ ʦʤʛʠʡʥ ʘʜʫʫʥʳ 8 ʜʵʵʞ, ʊʵʩ ʦʤʛʠʡʥ 1-ʨ ʘʡʣʳʥ ʘʜʫʫʥʳ 9 ʜʵʵʞ, 

2-ʨ ʘʡʣʳʥ ʘʜʫʫʥʳ 8 ʜʵʵʞʠʡʥ ʇɻʋ ʘʤʞʠʣʪʪʘʡ ʷʚʘʛʜʩʘʥ ʪʫʣ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ 

ʪʦʛʪʦʦʣʛʦʞ, ʮʘʘʰʜʳʥ ʜװʥ ʰʠʥʞʠʣʛʵʵʥʜ ʘʰʠʛʣʘʚ.  

ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ 1162 ʭʥ ʭʵʩʛʠʡʛ ʄʦʥʛʦʣ 

ʘʜʫʫʪʘʡ ʘʜʠʣ AjasF- 5ô CGA CAA CAA TTC ACC CTC AT 3ô , AjasR 5ôGAA GAA 

GGG TTG ACA GAT TTA 3ô ʜʘʨʘʘʣʘʣʪʘʡ ʭʦʩ ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʘʭʘʜ ʥʠʡʪ 5 

ʜʵʵʞʠʡʥ 2-ʪ ʇɻʋ ʘʤʞʠʣʪʪʘʡ ʷʚʘʛʜʩʘʥ ʪʫʣ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʉʦʣʦʥʛʦʩ ʫʣʩʳʥ 

Macrogen ʢʦʤʧʘʥʠʜ ʠʣʛʵʵʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʣʛʦʚ (ʟʫʨʘʛ 48).   
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ɿʫʨʘʛ 48. ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ 1162 ʭ.ʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ 

ʦʣʰʨʫʫʣʩʘʥ ʜװʥ. ʊʘʡʣʙʘʨ: ʄ-ʤʘʨʢʝʨ, ʊʘʭʠʡʥ ʪʘʣʳʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫ-Prz2,Prz3  

N- ʩᴇʨᴇʛ ʭʷʥʘʣʪ 

 

ʉʦʣʦʥʛʦʩ ʫʣʩʳʥ Macrogen ʢʦʤʧʘʥʠʜ ʘʜʫʫ ʙʦʣʦʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ 

ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʥʫʢʣʝʦʪʠʜʠʡʛ ʠʣʛʵʵʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʣʛʦʚ (ʟʫʨʘʛ 49, 50).   

 

ɿʫʨʘʛ 49. ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ  

ʪʦʛʪʦʦʣʛʦʩʦʥ װʨ ʜװʥʛ ʞʠʰʵʵ ʙʦʣʛʦʥ T29 ʜʵʵʞʠʡʥ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘʘʨ ʭʘʨʫʫʣʘʚ. 
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ɿʫʨʘʛ 50. ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ  

ʪʦʛʪʦʦʣʛʦʩʦʥ װʨ ʜװʥʛ ʞʠʰʵʵ ʙʦʣʛʦʥ Prz2 ʜʵʵʞʠʡʥ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘʘʨ ʭʘʨʫʫʣʘʚ. 

 

II. .5.2.2 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ 

ʇɻʋ-ʘʘʨ ʦʣʰʨʫʫʣʘʥ ʘʚʩʘʥ ʤʪɼʅʍ-ʠʡʥ 1162 ʭ.ʥ ʭʵʩʛʵʵʩ ʮʵʚʵʨ ʫʥʰʠʛʜʩʘʥ 742 

ʭ.ʥ ʭʵʤʞʵʵʪʵʡ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʮʘʘʰʜʳʥ ʘʥʘʣʠʟʘʜ ʘʰʠʛʣʘʭʘʘʨ ʩʦʥʛʦʥ ʘʚʘʚ. 

ʕʥʵ ʭʵʩʵʛʪ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʭʵʩʛʠʡʥ ʭʵʪ ʭʫʚʴʩʘʤʪʛʘʡ 1-ʨ ʭʵʩʵʛ 

ʙʘʡʨʣʘʜʘʛ ʶʤ. ʊʘʩʣʘʥ ʘʚʩʘʥ 742 ʭ.ʥ ʭʵʤʞʵʵʪʵʡ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣ ʜʘʭʴ ʘʟʦʪʣʦʛ 

ʩʫʫʨʠʫʜʳʥ ʘʛʫʫʣʘʤʞʠʡʛ ʪʦʦʮʦʭʦʜ ʉ: 26,80%, T: 27,95%,  ɸ: 28,05%, G:17,19 ʛʵʩʵʥ 

ʭʘʨʴʮʘʘʪʘʡ  ʙʘʡʣʘʘ. ʉʵʵʨ ʥʫʨʫʫʪʥʳ ʤʪɼʅʍ-ʠʡʥ ʘʟʦʪʣʦʛ ʩʫʫʨʠʫʜʳʥ ʘʛʫʫʣʘʤʞ ʥʴ 

ʛʦʣʜʫʫ A>C>T>G ʛʵʩʵʥ ʙװʪʵʮʪʵʡ ʙʘʡʜʘʛ ʙʘ A+T ʥʠʡʣʙʵʨ ʥʴ C+G ʥʠʡʣʙʵʨʵʵʩ ʠʣװװ 

ʙʘʡʜʛʠʡʛ ʠʣʨװװʣʩʵʥ ʙʦʣ (Asakawa et al., 1991 ; Ji et al., 2008) ʙʠʜʥʠʡ ʩʫʜʘʣʛʘʘʥʜ A 

ʙʦʣʦʥ ʊ ʠʣװװ ʭʵʤʞʵʵʪʵʡʛʵʵʨ ʠʣʵʨʣʵʵ. ʅʠʡʪ 23 ʛʘʧʣʦʪʠʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʘ 

ʭʫʚʴʩʘʤʪʛʘʡ ʩʘʡʪʳʥ ʪʦʦ 66 ʙʘʡʣʘʘ. ʅʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣʜ ʠʣʵʨʩʵʥ 66 ʧʦʣʠʤʦʨʬ 

ʩʘʡʪʘʘʩ ʪʨʘʥʟʠʮʠ ʤʫʪʘʮʠ 60, ʪʨʘʥʩʚʝʨʩ ʤʫʪʘʮʠ 4, ʠʥʩʝʨʮ 2 ʪʦʛʪʦʦʛʜʣʦʦ. ʍʘʨʴʮʫʫʣʘʣʪ 

ʭʠʡʩʵʥ 32 ʘʜʫʫʥʳ 742 ʭ.ʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ɻʝʥʙʘʥʢʠʥʜ ʙװʨʪʛװװʣʞ 

ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨ ʘʚʩʘʥ (ʍװʩʥʵʛʪ 25). 

ʉʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʛʜʩʦʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʫʫʜʳʛ ɻʝʥʙʘʥʢʠʥʜ 

ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʣʫʫʜʪʘʡ BLAST ʭʘʡʣʪ ʭʠʡʞ װʟʵʭʵʜ ɿװװʥ ɸʟʠʡʥ ʘʜʫʫʥʳ 

ʤʠʪʦʭʦʥʜʨʠʡʥ ʙװʪʵʥ ʛʝʥʦʤʳʥ ʪʦʛʪʦʦʭ ʩʫʜʘʣʛʘʘ (JQ340161.1), ʤʪɼʅʍ-ʠʡʥ ɼ-

ʛʦʛʮʦʦʥʳ ʭʵʩʵʛʯʠʣʩʵʥ ʜʘʨʘʘʣʣʫʫʜ (KU601684.1, KT756678.1) ʙʦʣʦʥ ɻʝʥʙʘʥʢʥʳ 

ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ (NC_001640.1)  96%-98% ʪʦʭʠʨʯ ʙʘʡʚ.  
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ʍװʩʥʵʛʪ 25.  ɻʘʧʣʦʪʠʧʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ ʙʦʣʦʥ ʛʝʥʙʘʥʢʥʳ ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨ

ʆʤʦʛ ɼʵʵʞʠʡʥ 

ʜʫʛʘʘʨ 

ɻʘʧʣʦʪʠʧ NCBI ɻʝʥ ʙʘʥʢʥʳ 

ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨ 

ɼʫʥʜʛʦʚʴ-

ʄʦʥʛʦʣ  

M1 H1 MH004384 

M3 H2 MH004385 

ʄ4 H20 MH178503 

M5 H2 MH004386 

ʄ6 H21 MH178504 

M7 H3 MH004387 

ʄ8 H2 MH178505 

M9 H4 MH004388 

ɼʘʨʭʘʜ D2 H5 MH004389 

D3 H6 MH004390 

D4 H7 MH004391 

D5 H8 MH004392 

D43 H17 MH178500 

D47 H18 MH178501 

D48 H19 MH178502 

ʊʵʩ (1-ʨ ʘʡʣ) Ts1 H9 MH004393 

Ts2 H10 MH004394 

Ts3 H11 MH004395 

Ts4 H12 MH004396 

Ts5 H13 MH004397 

Ts7 H10 MH178506 

Ts8 H10 MH178507 

Ts9 H12 MH178508 

Ts10 H12 MH178509 

ʊʵʩ (2-ʨ ʘʡʣ) T27 H22 MH178510 

T28 H14 MH004398 

T29 H14 MH178511 

T31 H14 MH004399 

T32 H23 MH178512 

T33 H15 MH004400 

T34 H14 MH004401 

T35 H16 MH004402 

ɻʘʧʣʦʪʠʧʳʛ DNasp v5.0 ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʥ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʊʵʩ-1 ʦʤʛʠʡʥ 

ʘʜʫʫʥʜ ʥʠʡʪʣʵʛ ʛʘʧʣʦʪʠʧ 2 (ʅ10, ʅ12) ʜʘʚʪʘʛʜʘʘʛװʡ ʛʘʧʣʦʪʠʧ 3, ʊʵʩ-2 ʦʤʛʠʡʥ ʘʜʫʫʥʜ 

ʥʠʡʪʣʵʛ ʛʘʧʣʦʪʠʧ 1 (H14) ʜʘʚʪʘʛʜʘʘʛװʡ ʛʘʧʣʦʪʠʧ 4, ʊʘʡʞ ʦʤʛʠʡʥ ʘʜʫʫʥʜ ʥʠʡʪʣʵʛ 

ʛʘʧʣʦʪʠʧ  1 (H2) ʜʘʚʪʘʛʜʘʘʛװʡ ʛʘʧʣʦʪʠʧ 5, ɼʘʨʭʘʜ ʦʤʛʠʡʥ ʘʜʫʫʥʜ ʜʘʚʪʘʛʜʘʘʛװʡ 

ʛʘʧʣʦʪʠʧ 7 ʠʣʵʨʣʵʵ. 
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ʍװʩʥʵʛʪ 26. ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʛʝʥʝʪʠʢ ʧʦʣʠʤʦʨʬʠʟʤ 

ʆʤʦʛ ʇʦʣʠʤʦʨʬ ʩʘʡʪʳʥ 

ʪʦʦ 

ʇʘʨʩʠʤʦʥʠʡʥ 

ʤʵʜʵʵʣʣʠʡʥ ʩʘʡʪ 

ʅʵʛ ʪᴇʨʣʠʡʥ 

ʥʫʢʣʝʦʪʠʜʳʥ 

ʩʦʣʠʛʜʦʣ 

ɼʘʨʭʘʜ 50 22 28 

ʊʘʡʞ 30 18 12 

ʊʵʩ-1 31 20 11 

ʊʵʩ-2 25 10 15 

  

ɿʫʨʘʛ 51. ʄʦʥʛʦʣ ʘʜʫʫʥʳ  ʛʘʧʣʦʪʠʧʳʥ 66 ʧʦʣʠʤʦʨʬ ʩʘʡʪʳʥ ʟʫʨʘʛʣʘʣ 

 

ʍʫʚʴʩʘʤʪʛʘʡ ʥʫʢʣʝʦʪʠʜʳʥ ʩʘʡʪ ʙʦʣʦʥ ʛʘʧʣʦʪʠʧʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ װʨ ʜװʥʛ 

ɿʫʨʘʛ 48-ʜ ʭʘʨʫʫʣʘʚ. ʅʠʡʪʣʵʛ ʛʘʧʣʦʪʠʧʵʵʩ ʅ2 ʛʘʧʣʦʪʠʧʵʜ mgl3, mgl8, mgl9 ʜʵʵʞװװʜ, 

H10 ʛʘʧʣʦʪʠʧʵʜ tes2, tes7, tes8 ʜʵʵʞװװʜ,  H12 ʛʘʧʣʦʪʠʧʵʜ tes4, tes9, tes10 ʜʵʵʞװװʜ, 

H14 ʛʘʧʣʦʪʠʧʵʜ tes28, tes29, tes31, tes34 ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʚ. ʄᴇʥ H2, H3, H5, H6, H14, 

H16, H18, H20-H23 ʟʵʨʵʛ ʛʘʧʣʦʪʠʧʜ ʭʘʨʴʷʘʣʘʛʜʘʭ ʜʵʵʞװװʜʠʡʥ ʤʪɼʅʍ-ʳʥ 16064 

ʥʫʢʣʝʦʪʠʜʳʥ ʙʘʡʨʣʘʣʜ, ʅ20 ʛʘʧʣʦʪʠʧʵʜ ʭʘʤʘʘʨʘʭ ʜʵʵʞʠʡʥ 16253 ʥʫʢʣʝʦʪʠʜʳʥ 

ʙʘʡʨʣʘʣʜ ʠʥʩʝʨʮ ʠʣʨʵʚ (ɿʫʨʘʛ 51). 16064 ʜʵʭʴ ʙʘʡʨʣʘʣʜ ʠʣʵʨʩʵʥ ʠʥʩʝʨʮʠʡʥ ʭʵʩʵʛ ʥʴ 

ɻʝʥʙʘʥʢʠʥʜ ʙʘʡʭ ʦʣʦʥ ʦʨʥʳ ʘʜʫʫʥʳ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʜ ʠʣʨʵʵʛװʡ ʙʘ ʉʦʣʦʥʛʦʩʳʥ 

ʩʫʜʣʘʘʯʜʳʥ ʪʦʛʪʦʦʩʦʥ ʏʝʞװ ʘʜʫʫ ʙʦʣʦʥ ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʜʘʨʘʘʣʘʣʜ (Kim et al., 1999) 

ʠʣʵʨʩʥʵʵʩ ʭʘʨʘʭʘʜ ʟᴇʚʭᴇʥ ʄʦʥʛʦʣ ʘʜʫʫʥʜ װװʩʩʵʥ ʤʫʪʘʮʠ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ.  

ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʛʝʥʝʪʠʢʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ: ɻʝʥʝʪʠʢ 

ʦʣʦʥ ʷʥʟ ʙʘʡʜʣʳʥ ʭʫʚʠʣʙʘʨ ᴇʥʜᴇʨ ʙʘʡʥʘ ʛʵʜʵʛ ʥʴ ʪʫʭʘʡʥ ʧʦʧʫʣʷʮʳʥ ʙʦʜʛʘʣʠʫʜ ʜʫʥʜ 
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ʷʣʛʘʘʪʘʡ ʘʣʣʝʣʠʡʛ ʘʛʫʫʣʘʭ ʙʦʣʦʤʞ ʠʭ ʙʘʡʥʘ ʛʵʩʵʥ װʛ. װתʥʵʵʩ ʰʘʣʪʛʘʘʣʞ ʧʦʧʫʣʷʮʠ 

ʪʘʩʨʘʣʪʛװʡ ʦʣʦʥ װʝ ʫʜʤʳʥ ʪʫʨʰʠʜ ᴇʩᴇʥ ʦʣʰʠʨʯ ʙʘʡʜʘʛ.  

ɻʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣʜ ʛʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʙʦʣʦʥ ʥʫʢʣʝʦʪʠʜʳʥ 

ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʭʘʤʘʘʨʘʛʜʘʥʘ. ʄʦʥʛʦʣ ʘʜʫʫʥʳ 3 ʦʤʛʠʡʥ ʛʝʥʝʪʠʢʠʡʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʩʘʥ ʶʤ (ʍװʩʥʵʛʪ 27). 

ʍװʩʥʵʛʪ 27. ʄʦʥʛʦʣ ʥʫʪʛʠʡʥ 3 ʦʤʛʠʡʥ 4 ʧʦʧʫʣʷʮʳʥ ʘʜʫʫʥʳ  ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 

ʆʤʦʛ N H Hd±SE ˊÑSE K 

ɼʘʨʭʘʜ 7 7 1.000±0.1768 0.015354±0.008890 19.524 

ʊʘʡʞ 8 6 0.8929±0.1113 0.015354±0.008890 10.714 

ʊʵʩ-1 9 5 0.8333±0.0980 0.017192±0.002722 2.7222 

ʊʵʩ-2 8 5 0.7859±0.1508 0.011808±0.006952 8.500 

ʊʘʡʣʙʘʨ: N- ɼʵʵʞʠʡʥ ʪʦʦ;  H-ɻʘʧʣʦʪʠʧʳʥ ʪʦʦ;  Hd-ɻʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ;  

p-ʅʫʢʣʝʦʪʠʜʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ; SE-ʉʪʘʥʜʘʨʪ ʘʣʜʘʘ (Standart error); k-ʅʫʢʣʝʦʪʠʜʳʥ 

ʷʣʛʘʘʥʳ ʜʫʥʜʘʞ 

 

ɹʠʜ ʤᴇʥ ʜʵʵʨʭʠ 4 ᴇᴇʨ ʧʦʧʫʣʷʮʳʥ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ ʟʘʡʥ ʫʪʛʳʛ (FST) ʪʦʦʮʦʭʦʜ 

ʊʘʡʞ ʙʦʣʦʥ ɼʘʨʭʘʜ ʘʜʫʫʥʳ ʛʝʥʝʪʠʢ ʟʘʡʥ ʫʪʛʘ 0.015 ʙʫʶʫ ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʪʛʳʛ 

 ʣʩʵʥ ʙʦʣ ʊʵʩ-1 ʙʦʣʦʥ ʊʵʩ 2-ʨ ʘʜʫʫʥʳ ʧʦʧʫʣʷʮ ʥʴ 0.335 ʙʫʶʫ ʛʝʥʝʪʠʢ ʟʘʡʥ ʭʫʚʴʜװװʟװ

ʭʦʣ ʙʘʡʛʘʘ ʥʴ ʠʣʵʨʣʵʵ (ʍװʩʥʵʛʪ 28). ʕʥʵ 2 ʧʦʧʫʣʷʮ ʥʴ ʥʵʛ ʦʤʦʛʪ ʭʘʨʴʷʘʣʘʛʜʘʭ ʙʦʣʦʚʯ 

ʛʘʟʘʨʟװʡʥ ʭʫʚʴʜ ʪʫʩʛʘʘʨʣʘʛʜʘʘʜ ʙʘʛʘʛװʡ ʭʫʛʘʮʘʘʛ ᴇʥʛᴇʨᴇᴇʩᴇʥ, ʤᴇʥ ʊʵʩ-2 ʧʦʧʫʣʷʮʳʥ 

ʘʜʫʫ ʥʴ ʫʨʘʣʜʘʘʥʳ ʟʦʨʠʣʛʦʦʨ װʨʞװװʣʵʥ, ʙʫʩʘʜ ʘʜʫʫʥʳ ʧʦʧʫʣʷʮʪʘʡ ʮʫʩ ʩʵʣʛʵʜʵʛ 

ʙʘʡʩʘʥ ʙʦʣ ʊʵʩ-1 ʧʦʧʫʣʷʮʳʥ ʘʜʫʫ ʥʴ ʙʫʩʘʜ ʧʦʧʫʣʷʮʪʘʡ ʮʫʩ ʩʵʣʙʵʣʛװʡʛʵʵʨ, ʫʥʘʣʛʘ 

ʵʜʣɻʛʵʵʥʜ ʭʵʨʵʛʣʵʭʛװʡ ʫʜʩʘʥ ʙʘʡʣʘʘ. ʕʥʵ ʙװʭʥʵʵʩ ʫʣʙʘʘʣʘʥ ʊʵʩ-1 ʙʦʣʦʥ ʊʵʩ-2 

ʧʦʧʫʣʷʮʳʥ ʘʜʫʫʥʜ ʛʝʥʝʪʠʢ ʟʘʡ ᴇʥʜᴇʨ ʠʣʵʨʩʵʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. 

ʍװʩʥʵʛʪ 28. ɸʜʫʫʥʳ ʧʦʧʫʣʷʮ ʭʦʦʨʦʥʜʳʥ ʛʝʥʝʪʠʢ ʟʘʡʥ ʫʪʛʳʛ (FST)  ʪʦʦʮʩʦʥ ʜװʥ 

ʆʤʦʛ ʊʘʡʞ ɼʘʨʭʘʜ ʊʵʩ-1 ʊʵʩ-2 

ʊʘʡʞ - - - - 

ɼʘʨʭʘʜ 0,015 - - - 

ʊʵʩ-1 0.259 0.072 - - 

ʊʵʩ-2 0.146 0.081 0.335 - 

 

Achilli ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʜʳʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʩʫʜʘʣʛʘʘʥʜ ʪװʰʠʛʣʵʥ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʥ ʥʵʨʣʵʚ (Achilli et al., 2012). ʋʛ 
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ʩʫʜʣʘʘʯʜʳʥ  ʪʦʛʪʦʦʩʦʥ ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɿװװʥ ɸʟʠʡʥ ʘʜʫʫʛ ʭʘʤʨʫʫʣʩʘʥ ʙʘʡʩʘʥ ʪʫʣ 

ʜʵʵʨʭʠ ʩʫʜʘʣʛʘʘʛ ʪװʰʠʛʣʵʥ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʦʚ (ʍװʩʥʵʛʪ 29). 

ʍװʩʥʵʛʪ 29. ɻʘʧʣʦʛʨʫʧʧʫʫʜʳʥ ʠʣʵʨʩʵʥ ʙʘʡʜʘʣ 

 ʜʥʵʵʩ ʠʞʠʣ ʪᴇʩʪʵʡ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʘʘʨװװ ʥʛ ʙʦʜʠʪʦʡ ʵʩʵʭʠʡʛ ʰʘʣʛʘʭװʨ ʜת

ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʪʦʜʦʨʭʦʡ ʙʦʣʩʦʥ ʙʘʡʩʘʥ ʛʘʧʣʦʪʠʧװװʜʪʵʡ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʟʫʨʘʚ 

(Achilli et al., 2012 ; Jansen et al., 2002 ; Kakoi et al., 2007). ʌʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʳʛ 

MEGA v.6 ʧʨʦʛʨʘʤʤʳʛ ʘʰʠʛʣʘʥ Neighbor-joining ʘʨʛʘʘʨ Bootstrap ʫʪʛʳʛ 1000 

ʨʝʧʣʠʢʘʮʠʘʨ ʪʦʦʮʦʥ ʙʘʡʛʫʫʣʘʚ (ɿʫʨʘʛ 52). 

ɻʘʧʣʦʛʨʫʧʧ (Jansen et al, 

2002) 

ɻʘʧʣʦʛʨʫʧʧ (Achilli et al, 

2012) 

ɼʵʵʞʠʡʥ ʜʫʛʘʘʨ 

           A2 F Prz2, Prz3 

A3 B H9 

A5 A1 H13 

A6 AôBôCôD H12, H19 

B2 I H15, Prz2 

D2 L H8 

D3 L H7 

C1 M H10, H17 

C2 N H1, H4, H11 

F1 OôP H2, H18, H20, H21, H22 

F2 Q H3, H5, H6, H14, H16, H23 
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ɿʫʨʘʛ 52. ɻʝʥʙʘʥʢʠʥʜ ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʘʣ ʙʦʣʦʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʠʣʵʨʩʵʥ 

ʛʘʧʣʦʪʠʧװװʜʠʡʛ ʭʘʤʨʫʫʣʘʥ Neighbor-joining ʘʨʛʘ ʟװʡʛ ʘʰʠʛʣʘʥ Bootstrap ʫʪʛʳʛ 1000 

ʨʝʧʣʠʢʘʮʠʘʨ ʪʦʦʮʦʥ ʙʘʡʛʫʫʣʩʘʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ 
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ʄʦʥʛʦʣ ʘʜʫʫʥʳ 32 ʜʵʵʞʠʜ ʠʣʵʨʩʵʥ 23 ʛʘʧʣʦʪʠʧʵʵʩ 9 ʛʘʧʣʦʛʨʫʧʧ 

ʪʦʜʦʨʭʦʡʣʦʛʜʣʦʦ. ɼʵʵʨʭ ʛʘʧʣʦʛʨʫʧʧװװʜ ʥʴ ʠʞʠʣ ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʩʵʥ ɻʝʥʙʘʥʢʠʥʜ 

ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʣʫʫʜʪʘʡ ʥʵʛ ʢʣʘʩʪʝʨ װװʩʛʵʞ ʙʘʡʛʘʘ ʥʴ ʙʠʜʥʠʡ ʪʦʛʪʦʦʩʦʥ 

ʛʘʧʣʦʛʨʫʧʧ ʥʴ װʥʵʥ ʙʦʜʠʪʦʡ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. Achilli ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ 

(Achilli et al., 2012) ʥʴ ᴇᴇʨʩʜʠʡʥ ʪʦʛʪʦʦʩʦʥ ʛʘʧʣʦʛʨʫʧʧʫʫʜʳʛ Jansen ʙʦʣʦʥ ʙʫʩʘʜ 

ʩʫʜʣʘʘʯʜʳʥ ʪʦʛʪʦʦʩʦʥ (Jansen et al., 2002) ʢʣʘʩʪʝʨ ʘʥʛʠʣʣʘʘʨ ʠʣʨװװʣʩʵʥ 

ʛʘʧʣʦʛʨʫʧʧʫʫʜʪʵʡ ʭʘʨʴʮʫʫʣʘʥ װʟʩʵʥ ʙʘʡʜʘʛ. ʍʘʨʠʥ Kakoi ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ 

(Kakoi et al., 2007) ʗʧʦʥ ʘʜʫʫʥʳ ʛʘʨʘʣ װװʩʣʠʡʥ ʩʫʜʘʣʛʘʘʥʜʘʘ Jansen ʙʦʣʦʥ ʙʫʩʘʜ 

ʩʫʜʣʘʘʯʜʳʥ ʪʦʛʪʦʦʩʦʥ ʛʘʧʣʦʛʨʫʧʧʳʛ ʘʰʠʛʣʘʩʘʥ ʙʘʡʩʘʥ ʪʫʣ ʙʠʜ ʵʜʛʵʵʨ ʩʫʜʣʘʘʯʜʳʥ 

ɻʝʥʙʘʥʢʠʥʜ ʙװʨʪʛװװʣʩʵʥ ʙʘʡʩʘʥ ʜʘʨʘʘʣʣʳʛ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ ʙʘʡʛʫʫʣʘʭʜʘʘ ʘʚʯ 

ʘʰʠʛʣʘʚ. ʌʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜʥʦʦʩ װʟʵʭʵʜ ʩʫʜʘʣʛʘʘʛʘʘʨ ʠʣʵʨʩʵʥ ʢʣʘʩʪʝʨʫʫʜ ʥʴ ʙʫʩʘʜ 

ʩʫʜʣʘʘʯʜʳʥ (Achilli et al., 2012 ; Jansen et al., 2002 ; Kakoi et al., 2007) װʨ ʜװʥʪʵʡ 

ʪʦʭʠʨʩʦʥ ʙʫʶʫ ʥʵʛ ʢʣʘʩʪʝʨʪ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

 ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ Prz2 ʜʵʵʞ I, Prz3 ʜʵʵʞ 

ʥʴ F ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʣʘʘ. ʍװʩʥʵʛʪ 8-ʜ ʛʘʧʣʦʛʨʫʧʧʳʥ ʢʣʘʩʪʝʨʠʡʛ 

ʪʦʛʪʦʦʩʦʥ ʤʫʪʘʮʠʡʥ ʩʘʡʪʫʫʜʳʛ ʭʘʨʫʫʣʘʚ.  

ʍװʩʥʵʛʪ 30. ɸʜʫʫʥʳ ʢʣʘʩʪʝʨʠʡʛ ʪʦʛʪʦʦʩʦʥ ʤʫʪʘʮʠʡʥ ʩʘʡʪ (Jansen et al., 2002) 

ɻʘʧʣʦʛʨʫʧʧ ʄʫʪʘʮʠ ʠʣʵʨʩʵʥ ʩʘʡʪ 

F 15602T, 15635T, 15666A, 15703C, 15720A 

B 15666A, 15720A 

A1 15602T, 15650G, 15720A 

AôBôCôD 15602T, 15720A 

I  15602T, 15709T, 15720A 

M 15602T, 15617C, 15659C, 15720A 

N 15600A, 15602T, 15720A 

L 15602C, 15603C, 15649G, 15720A 

15602C, 15603C, 15604A, 15649G, 15702A 

OôP 15602C, 15604A, 15667G, 15703C, 15720A 

Q 15602C, 15604A, 15703C, 15720A, 15726A, 15740G 

 ʟʚʵʣ Achilli ʙʦʣʦʥ ʙʫʩʘʜ (Achilli et al, 2012) ʩʫʜʣʘʘʯʜʳʥװ ʥʛ ʥʵʛʪʛʵʥװʨ ʜת  

ʪʦʛʪʦʦʩʥʦʦʨ ɻʘʧʣʦʛʨʫʧʧ OôP ʙʦʣʦʥ Q ʥʴ ɿװװʥ-ɸʟʠʘʩ װװʩʵʣʪʵʡ ʛʵʞ װʟʜʵʛ ʪʫʣ ʠʭʵʥʭ 

ɿװװʥ ʘʟʠʡʥ ʘʜʫʫʥʳ ʧʦʧʫʣʷʮʘʜ ʠʣʵʨʜʵʛ ʭʘʨʠʥ M,N ʙʦʣʦʥ L ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɽʚʨʦʧ 

ʘʜʫʫʥʜ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ. ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ ʥʠʡʪʵʜ ʥʴ ʘʚʯ װʟʚʵʣ B, A1, I  

ʛʘʧʣʦʛʨʫʧʧ ʪʫʩ ʪʫʩ 4,34%, AôBôCôD, L, M  ʛʘʧʣʦʛʨʫʧʧ ʪʫʩ ʪʫʩ 8,69%, OôP ʛʘʧʣʦʛʨʫʧʧ 
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21,73%, Q ʛʘʧʣʦʛʨʫʧʧ 26,09% ʠʣʵʨʣʵʵ. ɹʠʜʥʠʡ ʪʦʛʪʦʦʩʦʥ ʛʘʧʣʦʛʨʫʧʧʫʫʜ ʥʴ ʄʦʥʛʦʣ 

ʥʫʪʛʠʡʥ 3 ʦʤʛʠʡʥ ʘʜʫʫʥʫʫʜʘʜ ʥʠʡʪʣʵʛ ʪʘʨʭʩʘʥ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʣʘʘ. 

ʍװʩʥʵʛʪ 31. ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʭʵʩʛʠʡʥ 742 ʭ.ʥ ʜʵʭʴ 

ʧʦʣʠʤʦʨʬ ʩʘʡʪ 

 

ʅʠʡʪ 14 ʧʦʣʠʤʦʨʬ ʩʘʡʪ ʠʣʵʨʩʥʵʵʩ 12 ʪʨʘʥʟʠʮ 2 ʪʨʘʥʩʚʝʨʩ ʤʫʪʘʮʠ ʠʣʵʨʣʵʵ. 

ɻʘʧʣʦʪʠʧʳʛ ʪʦʛʪʦʦʭʦʜ ʛʵʨʠʡʥ ʘʜʫʫʪʘʡ ʥʠʡʪʣʵʛ ʛʘʧʣʦʪʠʧ ʠʣʨʵʵʛװʡ ʙʘ H24, H25 ʛʵʩʵʥ 

ʷʣʛʘʘʪʘʡ ʛʘʧʣʦʪʠʧʵʜ ʭʘʤʘʘʨʘʛʜʘʚ. 

 

II.5.3 ʍʵʣʵʣʮװװʣʵʛ 

 

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʤʘʰ ʦʣʦʥ ʩʫʜʣʘʘʯʠʜ ʘʜʫʫʥʳ ʛʘʨʘʣ װװʩʵʣ, ʛʝʥʝʪʠʢʠʡʥ ʦʣʦʥ 

ʷʥʟ ʙʘʡʜʣʳʥ ʪʘʣʘʘʨʭ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʦʨʯʠʥ װʝʠʡʥ ʛʘʨʰʫʫʣʩʘʥ ʘʜʫʫʛ 

ʭʵʜ ʭʵʜʵʥ ʟʵʨʣʵʛ ʘʜʫʫʥʳ ʧʦʧʫʣʷʮʘʘʩ װװʩʵʣʪʵʡ ʭʵʤʵʵʥ ʪʘʘʤʘʛʣʘʞ ʙʘʡʛʘʘ ʶʤ (Jansen et 

al., 2002).  

Achilli  ʙʦʣʦʥ ʙʫʩʘʜ (Achilli et al., 2012) ʩʫʜʣʘʘʯʜʳʥ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣʪʳʥ ʩʘʡʪʫʫʜʳʛ ʘʰʠʛʣʘʥ ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭʦʜ H1-H23 ʛʵʩʵʥ 23 ʛʘʧʣʦʪʠʧʵʵʩ 9 ʛʘʧʣʦʛʨʫʧʧ (B, A1, AôBôCôD, I, L, M, 

N, OôP, Q) ʪʦʜʦʨʭʦʡʣʦʛʜʣʦʦ. 

Dawei ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ (Dawei et al., 2009) 2009 ʦʥʜ ʍʷʪʘʜ ʥʫʪʛʠʡʥ 

ʵʨʪʥʠʡ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʥʠʡʪ 7 ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʘ 

ʥʠʡʪʣʵʛ ʠʣʵʨʩʵʥ ʥʴ A1, AôBôCôD ʙʦʣʦʥ OôP, Q (Achilli et al., 2012) ʛʘʧʣʦʛʨʫʧʧװװʜ 

ʙʘʡʣʘʘ. ʕʜʛʵʵʨ ʩʫʜʣʘʘʯʠʜ 17 ʷʣʛʘʘʪʘʡ ʧʦʧʫʣʷʮʳʥ 1053 ʘʜʫʫʥʜ ᴇᴇʨʩʜʠʡʥ ʠʣʨװװʣʩʵʥ 7 

ʛʘʧʣʦʛʨʫʧʧʳʥ ʪʘʨʭʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ OôP ʙʦʣʦʥ Q ʛʘʧʣʦʛʨʫʧʧ (Achilli et al., 2012)  
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ʥʴ ɿװװʥ ɸʟʠʡʥ ʟװװʥ ʭʵʩʛʵʵʩ ʙʘʨʫʫʥ ʨʫʫ ʪʘʨʭʘʣʪ ʥʴ ʙʫʫʨʘʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʩʘʥʜ 

 ʥ ɸʟʠʜ ʙʘʡʭ ʵʨʪʥʠʡ ʛʘʨʘʣʪʘʡװװʛʘʧʣʦʛʨʫʧʧʫʫʜ ʥʴ ʟᴇʚʭᴇʥ ɿ װװʥʜʵʩʣʵʥ ʵʥʵʭװ

ʛʘʧʣʦʛʨʫʧʧ ʤᴇʥ ʛʵʞ ʜװʛʥʵʩʵʥ ʙᴇʛᴇᴇʜ F ʛʘʧʣʦʛʨʫʧʧ (Achilli et al., 2012) ʥʴ ʟᴇʚʭᴇʥ 

ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʜ ʠʣʵʨʜʵʛ ʭʵʤʵʵʞʵʵ. ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ ʄʦʥʛʦʣ ʘʜʫʫʥʜ OôP 

(21,73%) ʙʦʣʦʥ Q (26,09%) ʛʘʧʣʦʛʨʫʧʧ ʪװʛʵʵʤʵʣ ʠʣʵʨʩʵʥ ʙʘ ʩʫʜʘʣʛʘʘʥʜ ʘʚʯ 

ʘʰʠʛʣʘʩʘʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ  ʜʵʵʞʠʡʥ ʥʵʛ ʥʴ F ʛʘʧʣʦʛʨʫʧʧʜ ʥᴇʛᴇᴇ ʥʴ I 

ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʚ. ʄᴇʥ ʵʜʛʵʵʨ ʩʫʜʣʘʘʯʠʜ ʏʝʞװ ʘʜʫʫʥʜ B, A1, AôBôCôD, 

I, M, N, OôP, Q (Achilli et al., 2012)  ʛʘʧʣʦʛʨʫʧʧʫʫʜ ʪװʛʵʵʤʵʣ ʠʣʵʨʜʛʠʡʛ ʪʦʛʪʦʦʞʵʵ 

(Dawei et al., 2009). 

Zhang ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ (Zhang et al., 2012) ʍʷʪʘʜ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ 

ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ ʷʚʮʜʘʘ ʄʦʥʛʦʣ װװʣʜʨʠʡʥ ʍʷʪʘʜ ʘʜʫʫʥʜ B, A1, AôBôCôD, I, L, OôP, Q 

ʏʝʞװװ װʣʜʨʠʡʥ ʍʷʪʘʜ ʘʜʫʫʥʜ B, A1, AôBôCôD, I, M, N, OôP, Q ʂʘʟʘʢ װװʣʜʨʠʡʥ ʘʜʫʫʥʜ 

B, A1, AôBôCôD, I, L, M, N, OôP, Q ʛʵʩʵʥ ʛʘʧʣʦʛʨʫʧʧʫʫʜʳʛ ʠʣʨװװʣʞʵʵ. ʄʘʥʘʡ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʠʣʵʨʩʵʥ 9 ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʵʜʛʵʵʨʪʵʡ ʜʘʚʭʘʮʩʘʥʘʘʩ װʟʵʭʵʜ ʵʜʛʵʵʨ 

ʛʘʧʣʦʛʨʫʧʧʫʫʜ ʥʴ ɸʟʠ ʘʜʫʫʥʜ ʥʠʡʪʣʵʛ ʙʦʣʦʭ ʥʴ ʪʦʜʦʨʭʦʡʣʦʛʜʣʦʦ.  

ɸʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʭʵʩʵʛʪ ʥʠʡʪ 66 ʥʫʢʣʝʦʪʠʜʳʥ ʩʦʣʠʛʜʦʣ 

ʠʣʵʨʩʥʵʵʩ ʪʨʘʥʟʠʮ ʤʫʪʘʮʠ 60, ʪʨʘʥʩʚʝʨʩ ʤʫʪʘʮʠ 4, ʠʥʩʝʨʮ 2 ʠʣʵʨʣʵʵ. װתʥʵʵʩ װʟʵʭʵʜ 

ʙʫʩʘʜ ʩʫʜʣʘʘʯʜʳʥ ʩʫʜʘʣʞ ʪʦʛʪʦʦʩʥʳ ʜʘʛʫʫ ʭᴇʭʪʥʠʡ ʤʠʪʦʭʦʥʜʨʠʡʥ ʵʚʦʣʶʮʠʜ 

ʪʨʘʥʟʠʮ ʤʫʪʘʮʠ ʥʠʡʪʣʵʛ ʠʣʵʨʜʵʛ (Kim et al., 1999) ʛʵʜʛʠʡʛ ʜʘʭʠʥ ʙʘʪʣʘʥ ʭʘʨʫʫʣʞ 

ʙʘʡʥʘ. 16064 ʜʘʭʴ ʥʫʢʣʝʦʪʠʜʳʥ ʙʘʡʨʣʘʣʜ ʠʣʵʨʩʵʥ ʠʥʩʝʨʮ ʥʴ ɻʝʥʙʘʥʢʠʥʜ 

ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʣʫʫʜʘʜ ʠʣʨʵʵʛװʡʛʵʵʩ ʭʘʨʘʭʘʜ ʟᴇʚʭᴇʥ ʄʦʥʛʦʣ ʘʜʫʫʥʜ ᴇʚᴇʨʤᴇʮ 

ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ. 

Kakoi ʙʦʣʦʥ ʙʫʩʘʜ ʩʫʜʣʘʘʯʠʜ ʗʧʦʥ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʥ ʜʘʨʘʘʣʣʳʥ ʛʝʥʝʪʠʢ ʦʣʦʥ 

ʷʥʟ ʙʘʡʜʣʳʛ װʥʵʣʵʭʜʵʵ ʄʦʥʛʦʣ ʙʦʣʦʥ ɽʚʨʦʧ ʘʜʫʫʥʳ ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʘʣʪʘʡ 

ʭʘʨʴʮʫʫʣʞʵʵ. ʋʛ ʩʫʜʘʣʛʘʘʥʜ ʄʦʥʛʦʣ ʙʦʣʦʥ ɽʚʨʦʧ ʘʜʫʫʥʳ ʛʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ 

ʙʘʡʜʘʣ 0,50-0,96, ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 0.014-0.021 ʛʵʞ ʪʦʦʮʞʵʵ (Kakoi et al., 2007). 

ʍʘʨʠʥ ʙʠʜʥʠʡ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʨ 4 ʧʦʧʫʣʷʮʳʥ 32 ʘʜʫʫʥʳ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ 

ʙʘʡʜʘʣ 0,015251, ʛʘʧʣʦʪʠʧ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ 0,9016 ʙʘʡʩʘʥ ʥʴ ʫʛ ʩʫʜʘʣʛʘʘʥʳ ʜװʥʪʵʡ 

ʪʦʭʠʨʯ ʙʘʡʛʘʘ ʶʤ. ʄᴇʥ ʫʛ ʩʫʜʘʣʛʘʘʥʜ ʄʦʥʛʦʣ ʘʜʫʫʥʜ B, A1, AôBôCôD, M, N, L ʛʵʩʵʥ 

3 ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʯ ʙʘʡʛʘʘʛ ʪʦʜʦʨʭʦʡʣʞʵʵ. ʕʜʛʵʵʨʵʵʩ B, A1, AôBôCôD, ʛʘʧʣʦʛʨʫʧʧ ʥʴ 

ʤʘʥʘʡ ʩʫʜʘʣʛʘʘʥʳ H9, H12, H13, H19 ʛʘʧʣʦʪʠʧװװʜʵʜ, M ʛʘʧʣʦʛʨʫʧʧ ʥʴ H10, H17 
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ʛʘʧʣʦʪʠʧʜ,  N ʛʘʧʣʦʛʨʫʧʧ ʥʴ H1, H4, H11 ʛʘʧʣʦʪʠʧװװʜʵʜ L ʛʘʧʣʦʛʨʫʧʧ ʥʴ H7, H8 

ʛʘʧʣʦʪʠʧװװʜʵʜ ʠʣʵʨʩʵʥ.  

ɿʘʨʠʤ ʩʫʜʣʘʘʯʠʜ ʘʨʘʙ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʭʵʩʵʛʪ ʵʭʠʡʥ ʪʘʣʳʥ 

ʭʦʣʙʦʦ ʭʘʤʘʘʨʘʣ ʙʦʣʦʥ ʛʝʥʝʪʠʢ ʚʘʨʠʘʮʳʛ ʪʦʛʪʦʦʭ ʩʫʜʘʣʛʘʘ ʭʠʡʭ ʷʚʮʜʘʘ ʄʦʥʛʦʣ 

ʘʜʫʫʥʳ ʛʘʧʣʦʪʠʧʳʥ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ᴇʥʜᴇʨ ʙʘʡʜʘʛ ʙʫʶʫ ʦʡʨʦʣʮʦʦʛʦʦʨ 1,00 ʙʘʡʜʘʛ 

ʛʵʞ ʪʦʦʮʩʦʥ ʙʘʡʜʘʛ (Khanshour et al., 2013). ʄʦʥʛʦʣ ʘʜʫʫ ʥʴ ʪʦʦ ʪʦʣʛʦʡ ᴇʥʜᴇʨ ʙᴇʛᴇᴇʜ 

2016 ʦʥʳ ʤʘʣ ʪʦʦʣʣʦʛʦʦʨ 3.939.400 ʘʜʫʫ ʪʦʦʣʦʛʜʩʦʥ ʭʵʤʵʵʥ ʄʆʅʎɸʄʕ ʘʛʝʥʪʣʘʛ 

ʤʵʜʵʵʣʩʵʥ ʶʤ. ʄʦʥʛʦʣ ʘʜʫʫʥʳ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ʥʴ ʜʵʵʨʭ ʪʦʦ ʪʦʣʛʦʡʥ 

ʩʪʘʪʠʩʪʠʢʪʘʡ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. 

 

II.5.4 ɼװʛʥʵʣʪ 

ʄʘʥʘʡ ʩʫʜʘʣʛʘʘʛʘʘʨ ʄʦʥʛʦʣ ʘʜʫʫʥʜ B, A1, AôBôCôD, I, L, M, N, OôP, Q ʛʵʩʵʥ 9 

ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʩʥʵʵʩ  OôP (21.73%) ʙʦʣʦʥ Q (26.09%)  ʛʘʧʣʦʛʨʫʧʧʫʫʜ ʥʴ ʭʘʤʛʠʡʥ 

ᴇʥʜᴇʨ ʜʘʚʪʘʤʞʪʘʡ (47.8%) ʠʣʵʨʩʵʥ ʙʘ ʵʥʵ ʛʘʧʣʦʛʨʫʧʧ ʥʴ ɿװװʥ ɸʟʠʡʥ ʛʘʨʘʣ װװʩʵʣʪʵʡ 

ʵʨʪʥʠʡ ʛʘʧʣʦʛʨʫʧʧ ʛʵʞ ʪʦʦʮʦʛʜʜʦʛ. ʋʛ װʨ ʜװʥʛʵʵʨ ʄʦʥʛʦʣ ʘʜʫʫʥʜ OôP ʙʦʣʦʥ Q 

ʛʘʧʣʦʛʨʫʧʧ ʟʦʥʭʠʣʜʦʛ ʛʵʜʵʛ ʥʴ ʪʦʜʦʨʭʦʡʣʦʛʜʣʦʦ. 

ʄʦʥʛʦʣ ʘʜʫʫ ʙʦʣʦʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫ ʥʴ ʥʵʛ װʥʜʵʩʪʵʡ ʢʣʘʩʪʝʨʪ ʭʘʤʘʘʨʘʛʜʘʞ 

ʙʘʡʛʘʘʛʘʘʩ װʟʵʭʵʜ ʛʘʨʘʣ װװʩʣʠʡʥ ʭʫʚʴʜ ʠʞʠʣ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. ʀʡʤʵʵʩ 

ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʜʵʵʞʠʡʥ ʪʦʦʛ ʥʵʤʵʛʜװװʣʩʥʵʵʨ ʜʵʵʨʭ 2 ʟװʡʣʠʡʥ  ʛʘʨʘʣ 

  .ʪʦʜʦʨʭʦʡ ʙʦʣʛʦʭ ʙʦʣʦʤʞʪʦʡ װװʩʣʠʡʥ ʩʫʜʘʣʛʘʘʛ ʠʣװװ

ʄʦʥʛʦʣ ʘʜʫʫʥʜ ɽʚʨʦʧ ʙʦʣʦʥ ɼʫʥʜʘʜ ʜʦʨʥʦʜ ʠʣʵʨʜʵʛ ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʯ ʙʘʡʛʘʘʛ 

1276 ʦʥ ʙʫʶʫ ʄʦʥʛʦʣʳʥ ʕʟʵʥʪ ɻװʨʥʠʡ ʙʘʡʣʜʘʥ ʜʘʛʫʫʣʘʣʪʳʥ װʝʠʡʥ ʪװװʭʪʵʡ 

ʭʦʣʙʦʦʪʦʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

ɸʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʊʵʩ, ɼʘʨʭʘʜ ʙʦʣʦʥ ʊʘʡʞ ʦʤʛʠʡʥ ʘʜʫʫʥʜ 

ʠʞʠʣ ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʯ ʙʘʡʛʘʘ ʥʴ ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜ ʵʭʠʡʥ ʪʘʣʳʥ ʛʝʥʝʪʠʢ 

ʤʵʜʵʵʣʣʠʡʥ ʩʦʣʠʣʮʦʦ ʷʚʘʛʜʩʘʥ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

 

 

 

 



 

152 

 

ʅʦʤ ʟװʡ 

1. ʉʘʡʧʦʣʜʘ. ʊ., ʉʘʤʜʘʥʞʘʤʮ. ɼ., ɹʘʜʘʤʭʘʥʜ. ɻ., ɹʝʡʩʝʥ. ɹ., ʎʦʛʪʩʘʡʭʘʥ. ʕ. ñɸʜʫʫ 
ʩʫʜʣʘʣʜ 50 ʞʠʣʜò. (2011). ʄʘʣ ʘʞ ʘʭʫʡʥ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʭװʨʵʵʣʵʥ. ʄᴇʥʭʠʡʥ 

  .ʩʵʛ ʍʍʂ. ʋʣʘʘʥʙʘʘʪʘʨװ

2. ʊᴇʤᴇʨʞʘʚ. ʄ. (1989).ñɹʵʣʯʵʵʨʠʡʥ ʤʦʥʛʦʣ ʤʘʣò. ʋʣʩʳʥ ʭʵʚʣʵʣʠʡʥ ʛʘʟʘʨ. 

ʋʣʘʘʥʙʘʘʪʘʨ.  

3. ʐʘʛʜʘʨʩװʨʵʥ. ʆ. (2005). ñʄʦʥʛʦʣ ʙʵʣʯʵʵʨʠʡʥ ʤʘʣʳʥ ʙʠʦʣʦʛʠ ʙʘ ʥװװʜʣʠʡʥ ʤʘʣ ʘʞ 
ʘʭʫʡʥ ʦʥʮʣʦʛò. ʄʋʀʉ ʭʵʚʣʵʭ װʡʣʜʚʵʨ. ʐʋɸ. ʋʣʘʘʥʙʘʘʪʘʨ.  

4. Achilli. A.,  Olivieri. A., Soares. P., Lancioni. H., Hooshiar Kashani. B., Perego. U. A., 

Nergadze. S.G., Carossa. V., Santagostino. M., Capomaccio. S., Felicetti. M., Al-

Achkar. W., Penedo. M. C., Verini-Supplizi. A., Houshmand. M., Woodward. S. R., 

Semino. O., Silvestrelli. M., Giulotto. E., Pereira. L., Bandelt. H. J., Torroni. A. (2012). 

Mitochondrial genomes from modern horses reveal the major haplogroups that 

underwent domestication. Proceedings of the National Academy of Science USA. 

109:2449-2454.  

5. Altschul. S. F., Madden. T. L., Schäffer. A. A., Zhang. J., Zhang. Z., Miller. W., 

Lipman. D. J. (1997). Gapped BLAST and PSI-BLAST: a new generation of protein 

database search programs. Nucleic Acids Research. 3389ï3402.  

6. Asakawa. S., Y. Kumazawa. T., Araki. H., Himeno. K., Miura. K. Watanabe. (1991). 

rand-specific nucleotide composition bias in echinoderm and vertebrate mitochondrial 

genomes. Journal of Molecular Evolution. 32:511-20.  

7. Boore. J. L. (1999). Animal mitochondrial genomes. Nucleic Acids Research. 27:8, 

1767-1780.  

8. Bowling. A. T., Valle. A. D., Bowling. M. (2000). A pedigree-based study of 

mitochondrial D-loop DNA sequence variation among Arabian horses. Animal 

Genetics. 31:1-7.  

9. Brown. W.M ., George. M Jr., Wilson. A.C. (1979). Rapid evolution of animal 

mitochondrial DNA. Proceedings of the National Academy of Science USA. 76:1967-

1971.  

10. Dawei. C .,Tang. Z .,Han. L .,Speller. C.F .,Yang. D.Y ., Ma. X., Cao. J., Zhu. H.,  Zhou. 

H. (2009). Ancient DNA provides new insights into the origin of the Chinese domestic 

horse. Journal of Archaeological Science. 36: 835ï842.  

11. Dawei. C., Lu. H., Chengzhi. X., Shengnan. L., Hui. Z., Hong. Z. (2007). Mitochondrial 

DNA analysis of Bronze Age horses recovered from Chifeng region, Inner Mongolia, 

China. Progress in Natural Science, 17:5, 544-550.  

12. Excoffier. L., Laval. G., Schneider. S. (2006). Arlequin ver3.1 An Integrated Software 

Package for Population Genetics Data Analysis. 

http://cmpg.unibe.ch/software/arlequin3.  

13. Gupta. A., Bhardwaj. A., Supriya., Sharma. P., Pal. Y., Mamta ., Kumar. S. (2015). 

Mitochondrial DNA- a Tool for Phylogenetic and Biodiversity Search in Equines. 

Journal of Biodiversity and Endanger Species.  S1:006 DOI: 10.4172/2332-2543.S1-

006.  

14. Ishida. N., Hasegawa. T., Takeda. K., Sakagami. M., Onishi. A., Inumaru. S., Komatsu. 

M., Mukoyama. H. (1994). Polymorphic sequence in the D-loop region of equine 

mitochondrial DNA. Animal Genetics. 25:215-221.  

15. Ishida. N., Oyunsuren. Ts., Mashima. S., Mukoyama. H.,  Saitou. N. (1995). 

Mitochondrial DNA sequences of various species of the Genus Equus with special 

http://cmpg.unibe.ch/software/arlequin3


 

153 

 

reference to the phylogenetic relationship between Przewalskiiôs wild horse and 

domestic horse. Journal of Molecular Evolution 41:180-188.  

16. Jansen. T.,  Forster. P., Levine. M. A., Oelke. H., Hurles. M., Renfrew. C., Weber. J.,  

Olek. K. (2002). Mitochondrial DNA and the origins of the domestic horse. 

Proceedings of the National Academy of Science USA. 99:10905-10910.  

17. Ji. X., Wu. X., Yan. P., Amato. G. (2008). Complete sequence and gene organization 

of the mitochondrial genome of Siamensis Crocodile (Crocodylus siamensis). 

Molecular Biology Reports. 35:133-138.  

18. Kakoi. H., Tozaki.H .,Gawahara. H. (2007). Molecular analysis using Mitochondrial 

DNA and Microsatellites to infer the formation process of Japanese native horse 

populations. Biochemical Genetics, 45: 3/4, DOI: 10.1007/s10528-007-9083-0.  

19. Khanshour. A.M, Cothran E.G. (2013). Maternal phylogenetic relationships and genetic 

variation among Arabian horse populations using whole mitochondrial DNA D-loop 

sequencing. BMC Genetics, 14:83 http://www.biomedcentral.com/1471-2156/14/83.  

20. Kim. K. I., Yang. Y. H., Lee. S. S., Park. C., Ma. R., Bouzat. J. L.,  Lewin. H. A. (1999). 

Phylogenetic relationships of Cheju horses to other horse breeds as determined by 

mtDNA D-loop sequence polymorphism. Animal Genetics. 30:102-108.  

21. Moridi. M., Masoudi. A. A., Torshizi. R. V., Hill. E. W. (2012). Mitochondrial DNA 

D-loop sequence variation in maternal lineages of Iranian native horses. Animal 

Genetics. doi: 10:1111/j.1365-2052.2012.0389.  

22. Nergadze.  S, G.,  Lupotto.  M., Pellanda.  P., Santagostino.  M., Vitelli.  V., Giulotto. 

E. (2010). Mitochondrial DNA insertions in the nuclear horse genome. Animal Genetics 

41 Suppl 2(s2):176-185.  

23. Ojeda G.N., Amavet P.S., Rueda E.C., Siroshki P.A. (2012). DNA extraction from skins 

of wild (Hydrochoerus hydrochaeris and Pecari tajacu) and domestic (Sus scrofa 

domestica) species using a novel protocol. Genetics and Molecular Research 11: 672-

678.  

24. Rozas. J., Sanchez-DelBarrio. J. C., Messeguer. X., Rozas. R. (2003). DnaSP, DNA 

polymorphism analyses by the coalescent and other methods. Bioinformatics 19:2496-

2497.  

25. Tamura. K., Stecher. G., Peterson. D., Filipski. A., Kumar. S. (2013). MEGA6: 

Molecular evolutionary genetics analysis version 6.0. Molecular biology and evolution, 

30:2725-2729.  

26. Wolstenholme. D. R. (1992). Genetic novelties in mitochondrial genomes of 

multicellular animals. Current Opinion of Genetics&Development. 2:918-925.  

27. Zhang. T ., Lu. H., Chen. C ., Jiang. H.,  Wu. S. (2012). Genetic Diversity of mtDNA 

D-loop and Maternal Origin of Three Chinese Native Horse Breeds. Animal Science. 

25:7, 921-926.  

 

 

 

 

 

http://www.biomedcentral.com/1471-2156/14/83


 

154 

 

II.5.2.1 ʕʨʪʥʠʡ ʘʜʫʫʥʳ ʛʝʥʝʪʠʢʠʡʥ ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

 ʊװװʭʵʥ ʙʘ ʩʦʸʣʳʥ װʡʣ ʷʚʮʳʛ ʩʫʜʣʘʭ ʦʣʦʥ ʰʠʥʵ ʘʨʛʫʫʜ ʙʦʣʦʚʩʨʦʛʜʦʦʜ ʙʘʡʛʘʘ. 

 .ʡʛ ʘʰʠʛʣʘʭ ʶʤװʥʠʡ ʥʵʛ ʙʦʣ ʘʨʭʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʤʦʣʝʢʫʣ-ʛʝʥʝʪʠʢʠʡʥ ʘʨʛʘ ʟװת

ʕʨʪʥʠʡ ʛʵʨʠʡʥ ʘʤʴʪʥʳ ɼʅʍ-ʠʡʥ ʨʝʢʦʥʩʪʨʫʢʮ ʛʘʡʭʘʤʰʠʛʪʘʡ װʨ ʜװʥʛ ᴇʛʜᴇʛ. װתʥʜ 

ʵʨʪʥʠʡ ʤʘʣ ʘʞ ʘʭʫʡ, ʩʦʸʣ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʦʣʙʦʦ ʙʦʣʦʥ ʵʨʪʥʠʡ ʘʨʜ ʪװʤʥװװʜʠʡʥ 

ʢʦʥʪʘʢʪʳʛ ʪʦʜʨʫʫʣʞ ᴇʛʜᴇʛ (1). ɺ1 ʛʘʧʣʦʪʠʧʧ ʂʘʟʘʭʩʪʘʥ, ʐʚʝʮ, ʋʥʛʘʨ, ʋʢʨʘʠʥʘʘʩ 

ʦʣʜʩʦʥ ʵʨʪʥʠʡ ʘʜʫʫʥʜ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ ʙʘ  ʦʨʯʠʥ װʝʠʡʥ ʘʭʘʣʪʝʢʠʡʥ װװʣʜʵʨʪ 

(ʊʫʨʢʤʝʥʠʩʪʘʥ, ʂʘʟʘʭʩʪʘʥ) ʙʦʣʦʥ ʊʫʚʘ ʘʜʫʫʥʜ ʠʣʵʨʜʵʛ (4). ʍʵʚʣʵʛʜʩʵʥ 

ʤʘʪʝʨʠʘʣʫʫʜʘʘʩ ʭʘʨʘʭʘʜ ɺ ʛʘʧʣʦʛʨʫʧʧ ɸʣʷʩʢ, ɽʚʨʦʧ (ʋʨʘʣʠʡʥ ʫʫʣʘʘʩ ʂʘʩʧʠʡʥ 

ʪʵʥʛʠʩ,  ʂʘʩʧʠʡʥ ʪʵʥʛʠʩʵʵʩ ɸʨʤʝʥʠʡʛ ʭʘʤʨʫʫʣʘʘʜ ʇʠʨʝʥʝʝʚ ɸʨʤʝʥʠ ʭװʨʪʵʣ), ʉʠʙʠʨ, 

ʂʘʟʘʭʩʪʘʥ, ʙʘʛʘ ɸʟʠ ʭװʨʪʵʣ ʪʘʨʭʩʘʥ ʙʘʡʥʘ. ɺ ʛʘʧʣʦʛʨʫʧʧ ʥʴ B, B1, B1a, B1b, B2, B3 

ʛʵʩʵʥ ʟʫʨʛʘʘʥ ʛʘʧʣʦʪʠʧʵʜ ʭʫʚʘʘʛʜʘʥʘ. ᴆʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ B1a, B1b, B2, B3 ʛʘʧʣʦʪʠʧ 

ʵʨʪʥʠʡ ʘʜʫʫʥʜ ʪʦʜʦʨʭʦʡʣʦʛʜʦʦʜ ʙʘʡʛʘʘ. ʕʨʪʥʠʡ ʘʜʫʫʥʘʘʩ װװʩʵʣʪʵʡ ʦʨʯʠʥ װʝʠʡʥ  

ʘʜʫʫʥʫʫʜ ɺ ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʜʘʛ. ɻʵʨʰװװʣʵʣʪʵʵʩ ᴇʤʥᴇ ʙʘ ʛʵʨʰװװʣʵʭ װʝʜ ɺ1 

ʛʘʧʣʦʪʠʧʳʥ ʘʜʫʫ ɽʚʨʦʧ, ʙʘʛʘ ɸʟʠʜ, ɺ ʛʘʧʣʦʪʠʧ ʩװװʣ װʝʠʡʥ ʧʣʝʡʩʪʦʮʝʥ (126-11.7 

ʤʷʥʛʘʥ ʞʠʣʠʡʥ ᴇʤʥᴇ), ɺ2 ɸʣʷʩʢʘ, ɺ3 ʭʦʡʜ, ʟװʡʥ ʉʠʙʠʨ ʪʘʨʭʩʘʥ ʙʘʡʞʵʵ. ɺ1ʘ ʛʘʧʣʦʪʠʧ 

ɽʚʨʦʧ, ᴇʤʥᴇʜ ʉʠʙʠʨ, ʂʘʟʘʢʩʪʘʥ, ʙʘʛʘ ɸʟʠ, ɸʨʤʝʥʳ ʵʨʪʥʠʡ ʘʜʫʫʥʘʘʩ ʠʣʵʨʩʵʥ ʙʘʡʥʘ 

(5). ʇʠʨʝʥʝʡʩʢʠʡʥ ʭʦʡʛʜ ʄʕᴆ 3500ï1200 ʭװʨʪʵʣ ʛʘʧʣʦʪʠʧ B ʜʘʚʘʤʛʘʡʣʩʘʥ ʙʦʣ ʵʨʪ 

ʪᴇʤʨʠʡʥ װʝʜ ɺ1 ʛʘʧʣʦʪʠʧ ʠʣʵʨʜʵʛ. ʊᴇʤʨʠʡʥ װʝʜ ɽʚʨʦʧʜ ɺ1b ʛʘʧʣʦʪʠʧ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ 

ʙʦʣ ʇʠʨʝʥʝʡʩʢʠʡʥ ʭʦʡʛʜ ɺ ʛʘʧʣʦʪʠʧ ʜʘʚʘʤʛʘʣʞ ʙʘʡʞʵʵ (2). ʆʨʯʠʥ װʝʜ ɺ ʛʘʧʣʦʛʨʫʧʧ 

ʍʷʪʘʜ, ʄʘʨʦʢʢʦ, ʀʩʧʘʥʠʜ ʭʦʚʦʨ, ʄʦʥʛʦʣ, ɻʨʝʮ, ʊʫʨʮ, ɹʦʣʛʘʨ, ʈʫʤʳʥ, ʃʠʚʠ, ɽʛʠʧʪʵʜ 

ʵʣʙʵʛ, ɽʚʨʦʧʜ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. ɽ ʛʘʧʣʦʛʨʫʧʧʳʛ ʭװʨʣʠʡʥ װʝʠʡʥ ʘʜʫʫʥʘʘʩ 

ʠʣʨװװʣʩʵʥ ʙʘʡʜʘʛ. 

 

II.5.2.2 ʄʘʪʝʨʠʘʣ ʘʨʛʘ ʟװʡ 

II.5.2.2.1 ʕʨʪʥʠʡ ʘʜʫʫʥʳ ʷʩʥʘʘʩ ɼʅʍ ʷʣʛʘʩʘʥ ʘʨʛʘ ʟװʡ 

ʕʨʪʥʠʡ ʷʩʥʘʘʩ ɼʅʍ-ʠʡʛ ̫ʣʛʘʭʜʘʘ ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ, ʌʝʥʦʣ 

ʭʣʦʨʦʬʦʨʤʳʥ,  Chelex-100 ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ ʙʘ  ʜʦʦʨʭ ʜʘʨʘʘʣʣʳʥ ʜʘʛʫʫ ɼʅʍ-ʠʡʛ 

ʷʣʛʘʩʘʥ ʙʦʣʥʦ 

ʎʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʳʥ ʘʨʛʘ 

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4ʛ ʘʚʯ ʘʨʠʫʪʛʘʩʘʥ 15ʤʣ-ʥ ʪʶʙʵʜ ʭʠʡʞ ʜʵʵʨ ʥʴ  1ʤʣ 

ʭʘʥʜʣʘʭ (ʵʢʩʪʨʘʢʰʥ) ʙʫʬʝʨ (0.01M Tris-HCl, 0.025M EDTA pH=8) ʥʵʤʞ 37Üʉ ʭʵʤʜ 16 
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ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. ɼʘʨʘʘʛʘʘʨ ʥʴ 56Üʉ ʭʵʤʜ 3 ʮʘʛ ʠʥʢʫʙʘʮʣʘʘʜ 6000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 2 

ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥ ʪʫʥʛʘʘʞ ʩʫʧʝʨʥʘʪʘʥʪʳʛ ʩʦʨʫʫʣʘʥ ʘʚʯ, 15ʤʣ-ʥ ʪʶʙʵʜ 

ʫʨʴʜʯʠʣʘʥ ʙʵʣʜʩʵʥ  3ʤʣ ʭʦʣʙʦʛʯ ʙʫʬʝʨʪ (5M GuSCN, 0.025M NaCl, 0.01M Tris-HCl 

pH=8) ʥʵʤʥʵ. ʋʛ ʭʦʣʙʦʛʯ ʙʫʬʝʨ ʙװʭʠʡ ʜʵʵʞʠʡʛ ʜʘʚʩʥʳ ʭװʯʣʵʵʨ (37% HCl) pH=4 

ʙʦʣʪʦʣ ʙʫʫʨʫʫʣʩʘʥ ʜʘʨʘʘ  ʮʘʭʠʫʨʪ ʭʦʣʙʦʛʯ ʙʘʛʘʥʘ ʨʫʫ  (QUAGEN, DNeasy Blood & 

Tissue Kit) ʰʠʣʞװװʣʵʵʜ 8000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥ ʰʠʥʛʵʥ 

ʭʵʩʛʠʡʛ ʘʩʛʘʥʘ. ɹʘʛʘʥʘʘ 2ʤʣ-ʥ ʮʫʛʣʫʫʣʘʭ (collection) ʪʶʙ ʨװװ ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ  

AW1 ʙʫʬʝʨ (QUAGEN, DNeasy Blood & Tissue Kit) 500ʤʢʣ ʭʠʡʞ 8000 ʵʨʛ/ʤʠʥ 

ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɹʘʛʘʥʘʘ ʰʠʥʵ 2ʤʣ-ʠʡʥ ʮʫʛʣʫʫʣʘʭ ʪʶʙ ʨװװ 

ʰʠʣʞװװʣʵʵʜ ʜʵʵʨ ʥʴ  AW2 ʙʫʬʝʨ 500ʤʢʣ ʭʠʡʞ 14000 ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 3 ʤʠʥʫʪʳʥ 

ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʘʭʠʥ 14000ʵʨʛ/ʤʠʥ ʭʫʨʜʘʘʨ 1 ʤʠʥʫʪʳʥ ʪʫʨʰ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. 

ɹʘʛʘʥʘʘ 1.5ʤʣ-ʠʡʥ ʪʶʙʨװװ ʰʠʣʞװװʣʞ ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʩʘʡʪʘʨ ʭʘʪʘʘʥʘ. ɹʘʛʘʥʘʜ 

ʭʦʣʙʦʛʜʩʦʥ ɼʅʍ-ʛ ʫʫʩʛʘʞ ʘʚʘʭʜʘʘ ʫʛ ʙʘʛʘʥʘʜʘʘ 50ʤʢʣ  ʠʦʥʛװʡʞװװʣʩʵʥ ʫʩ ʥʵʤʞ, 1 

ʤʠʥʫʪʳʥ ʪʫʨʰ ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʠʥʢʫʙʘʮʣʘʘʜ, 1 ʤʠʥʫʪʳʥ ʪʫʨʰ 14000 ʵʨʛ/ʤʠʥ 

ʭʫʨʜʘʘʨ ʮʝʥʪʨʠʬʫʛʜʵʞ  ʪʶʙʪʵʡ ʰʠʥʛʵʥʠʡʛ ʘʚʯ -20Üʉ ʭʵʤʜ ʭʘʜʛʘʣʥʘ (Munoz, ʙʘʩ ʙʫʩ., 

2012).  

ʌʝʥʦʣ ʭʣʦʨʦʬʦʨʤʳʥ ʘʨʛʘ  

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4 ʛʨ ʘʚʯ 15ʤʣ-ʥ ʪʶʙʵʜ ʭʠʡʞ ʜʵʵʨ ʥʴ 2ʤʣ ʭʘʥʜʣʘʭ ʙʫʬʝʨ 

(0.01M Tris-HCl, 0.1M EDTA, 0.2% SDS pH=8) ʥʵʤʞ 37Áʉ ʭʵʤʜ 1 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. 

ɼʵʵʞ ʜʵʵʨ 1ʤʛ/ʤʣ ʇʨʦʪʝʡʥʘʟ ʂ ʥʵʤʵʵʜ 50Áʉ ʭʵʤʜ 2 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. ɼʵʵʜ ʭʵʩʛʠʡʛ 

ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 15ʤʣ-ʠʡʥ ʪʶʙ ʫʨʫʫ ʰʠʣʞװװʣʥʵ. ʋʫʩʤʘʣʳʥ ʵʟʣʵʭװװʥʪʵʡ ʪʵʥʮװװ 

ʭʵʤʞʵʵʛʵʵʨ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤ-ʠʟʦʘʤʠʣʘʣʢʦʭʦʣ (25:24:1) ʥʵʤʞ ʭʦʣʠʦʜ 

3000ʵʨʛ/ʤʠʥʫʪʳʥ ʭʫʨʜʘʘʨ 5 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʜ ʭʵʩʛʠʡʛ ʙʦʣʛʦʦʤʞʪʦʡ 

ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 1.5ʤʣ-ʠʡʥ ʪʶʙʵʜ ʭʠʡʛʵʵʜ ʥʠʡʪ ʵʟʣʵʭװװʥʠʡ 10%-ʪʘʡ ʪʵʥʮʵʭ 3ʄ 

ʥʘʪʨʠʡʥ ʘʮʝʪʘʪ (pH=5) ʙʦʣʦʥ ʥʠʡʪ ʵʟʵʣʭװװʥʵʵʩ 2.5 ʜʘʭʠʥ ʠʭ 96% ʵʪʠʣʠʡʥ ʩʧʠʨʪ  

ʥʵʤʞ ʩʘʡʪʘʨ ʭʦʣʠʥ -80Áʉ ʭʵʤʜ 48 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. ɼʘʨʘʘʛʘʘʨ ʥʴ 10 ʤʠʥʫʪʳʥ ʪʫʨʰ 

8000ʵʨʛ/ʤʠʥʫʪ ʭʫʨʜʘʘʨ  ʮʝʥʪʨʠʬʫʛʜʵʥ ʰʠʥʛʵʥʠʡʛ ʩʦʨʫʫʣʞ ʭʘʷʥ װװʩʩʵʥ ʪʫʥʘʜʘʩ ʜʵʵʨ 

1ʤʣ 70% ʵʪʠʣʠʡʥ ʩʧʠʨʪ ʥʵʤʥʵ. ɼʘʭʠʥ 8 ʤʠʥʫʪʳʥ ʪʫʨʰ 13000ʵʨʛ/ʤʠʥʫʪʳʥ ʭʫʨʜʘʘʨ 

ʮʝʥʪʨʠʬʫʛʜʵʵʜ ʵʪʠʣʠʡʥ ʩʧʠʨʪʠʡʛ ʩʦʨʫʫʣʞ ʭʘʷʥ, ʪʘʩʘʣʛʘʘʥʳ ʭʵʤʜ ʪʫʥʘʜʩʳʛ 1-2 ʮʘʛ 

ʭʘʪʘʘʥʘ. װתʩʩʵʥ ʪʫʥʘʜʘʩ ʜʵʵʨ 50Õʣ ʜʘʚʭʘʨ ʥʵʨʩʵʥ ʫʩ ʭʠʡʞ -20Áʉ ʭʵʤʜ ʭʘʜʛʘʣʥʘ.  
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Chelex-100 ʘʨʛʘ  

ʅʫʥʪʘʛ ʷʩʥʳ ʜʵʵʞʵʵʩ 0.4 ʛʨ ʘʚʯ 15ʤʣ-ʥ ʪʶʙ ʨװװ ʭʠʡʞ ʜʵʵʨ ʥʴ 2ʤʣ ʭʘʥʜʣʘʭ 

ʙʫʬʝʨ (0.01M Tris-HCl, 0.1M EDTA, 0,2% SDS pH=8) ʥʵʤʵʵʜ 37Áʉ ʭʵʜ 1 ʮʘʛ 

ʠʥʢʫʙʘʮʣʘʥʘ. ɼʵʵʞ ʜʵʵʨ 1ʤʛ/ʤʣ ʇʨʦʪʝʡʥʘʟ ʂ ʥʵʤʵʵʜ 50Áʉ ʭʵʜ 2 ʮʘʛ ʠʥʢʫʙʘʮʣʘʥʘ. 

ɼʵʵʜ ʭʵʩʛʠʡʛ ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵ 15ʤʣ-ʠʡʥ ʪʶʙ ʨװװ ʰʠʣʞװװʣʥʵ. ʋʫʩʤʘʣʳʥ 

ʵʟʣʵʭװװʥʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʛʵʵʨ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤ-ʠʟʦʘʤʠʣʘʣʢʦʭʦʣ (25:24:1) ʥʵʤʞ 

ʭʦʣʠʦʜ 3000 ʵʨʛ/ʤʠʥʫʪʳʥ ʭʫʨʜʘʘʨ 5 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʜ ʭʵʩʛʠʡʛ ʘʚʯ 

ʙʦʣʛʦʦʤʞʪʦʡ ʩʦʨʫʫʣʘʥ ʘʚʯ ʰʠʥʵʵʨ ʜʫʛʘʘʨʣʘʩʘʥ ʪʶʙʵʜ ʭʠʡʥʵ. ɼʘʨʘʘ ʥʴ ʫʫʩʤʘʣʳʥ 

ʥʠʡʪ ʵʟʣʵʭװװʥʜ 5% ʙʘʡʭʘʘʨ Chelex-100 ʥʵʤʞ ʚʦʨʪʝʢʩʜʦʥʦ. 98Áʉ ʭʵʜ 8 ʤʠʥʫʪ 

ʠʥʢʫʙʘʮʣʘʥʘ. ʍʫʛʘʮʘʘ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʭʵʜʵʥ ʩʝʢʫʥʜ ʚʦʨʪʝʢʩʜʦʦʜ 13000ʵʨʛ/ʤʠʥʫʪʘʜ 6 

ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. ɼʵʵʜ ʬʘʟʳʛ ʥʴ ʘʚʥʘ. ɸʚʘʭʜʘʘ Chelex-ʥ ʙᴇʤʙᴇʣᴇʛ ʦʨʫʫʣʘʭʛװʡ. 

ʍᴇʨʛᴇʛʯʠʜ 4Áʉ ʭʵʤʜ ʭʘʜʛʘʣʥʘ. 

II.5.2.2.2 ʕʨʪʥʠʡ װʝʠʡʥ ʘʜʫʫʥʳ ɼʅʍ-ʠʡʥ ʇɻʋ  

ʇɻʋ-ʜ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ ʭʷʥʘʣʪʳʥ 1162 ʭ.ʥ ʭʵʩʵʛʪ ʟʦʭʠʦʛʜʩʦʥ 

AjasF- 5ô CGA CAA CAA TTC ACC CTC AT 3ô , AjasR 5ôGAA GAA GGG TTG ACA 

GAT TTA 3ô ʜʘʨʘʘʣʘʣʪʘʡ [17] ʭʦʩ ʧʨʘʡʤʝʨʠʡʛ ʘʰʠʛʣʘʚ. ʋʨʚʘʣʳʥ ʭʦʣʠʤʛʠʡʛ APEX 

Taq master mix-ʠʡʛ ʘʰʠʛʣʘʥ װʡʣʜʚʵʨʣʵʛʯʠʡʥ ʧʨʦʪʦʢʦʣʳʥ ʜʘʛʫʫ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. 

ʇɻʋ-ʳʛ (Thermo scientificTM, Arktik Thermal cycler) 940C-ʜ 3 ʤʠʥʫʪ; 940C-ʜ  30 

ʩʝʢʫʥʜ ; 550C-ʜ 30 ʩʝʢʫʥʜ; 720C-ʜ 90 ʩʝʢʫʥʜ 35 ʫʜʘʘ ʜʘʚʪʘʥ; 720C-ʜ 10 ʤʠʥʫʪʳʥ 

ʛʦʨʠʤʦʦʨ ʪʦʭʠʨʫʫʣʘʥ ʷʚʫʫʣʘʚ. ʋʨʚʘʣʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ (ʘʛʘʨʦʟ ʛʝʣʴ) 

ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʘʨʛʘ ʟװʡʛ ʘʰʠʛʣʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʅʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ Sanger-

ʠʡʥ ʘʨʛʘʘʨ ʉʦʣʦʥʛʦʩ ʫʣʩʳʥ Macrogen ɹʠʦʪʝʭʥʦʣʦʛʠʡʥ ʢʦʤʧʘʥʠʜ ʪʦʛʪʦʦʣʛʦʚ. 

 

II.5.2.2.3 ʅʫʢʣʝʡʥ ʭװʯʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ʉʦʣʦʥʛʦʩ ʫʣʩ ʜʘʭʴ ʄʘʢʨʦʛʝʥ ʢʦʤʧʘʥʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʵʨʪʥʠʡ ʙʦʣʦʥ ʦʨʯʠʥ 

 .ʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʩʦʥװʝʠʡʥ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʥʫʢʣʝʡʥ ʭװ

ɹʠʜ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʛʘʘʨ 22 ʠʰʣʵʣ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʜʘʨʘʘʣʣʳʛ ɻʝʥɹʘʥʢʥʘʘʩ 

(22 ʠʰʣʵʣ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʜʘʨʘʘʣʣʳʛ 6 ʛʘʧʣʦʛʨʫʧʧʪ ʭʫʚʘʘʩʘʥ ʙʘʡʥʘ.) ʪʘʪʘʞ 

ʘʚʯ ᴇᴇʨʩʜʠʡʥ ʩʦʥʛʦʞ ʘʚʩʘʥ 4 ʦʤʛʠʡʥ 56 ʜʵʵʞʠʡʥ ʤʪɼʅʍ ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ 

ʜʘʨʘʘʣʣʳʛ (ɿʘʚʭʘʥ ʙʫʫʨʘʣ, ɹʘʷʥʜʵʣʛʵʨ ʫʣʘʘʥ, ʕʨʯʤʠʡʥ ʭʘʨ, ɿʘʣʘʘ ʞʠʥʩʪʠʡʥ ʮʘʛʘʘʥ) 

ʵʨʪʥʠʡ ʷʤʘʘʥʳ ʜʘʨʘʘʣʘʣʪʘʡ (800-3000 ʞʠʣʠʡʥ ᴇʤʥᴇ ʘʤʴʜʘʨʯ ʙʘʡʩʘʥ ʷʤʘʘʥʳ ʷʩʥʳ 

ʜʵʵʞװװʜ ʶʤ. ʗʩʥʳ ʜʵʵʞװװʜʠʡʛ ɿʘʚʭʘʥ ʘʡʤʛʠʡʥ ɼᴇʨʚᴇʣʞʠʥ, ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʍʫʪʘʛ 
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ᴇʥʜᴇʨ ʩʫʤ) ʭʘʨʴʮʫʫʣʩʘʥ. ɹʠʜ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʜʘʨʘʘʣʣʳʛ MEGA X ʙʘ DnaSP 

ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʞʠʰʠʛ ʜʘʨʘʘʣʘʣʪʘʡ ʭʘʨʴʮʫʫʣʞ ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ 

ʭʵʩʛʠʡʥ ʷʣʛʘʘʪʘʡ ʥʫʢʣʝʦʪʠʜʳʥ ʙʘʡʨʰʣʳʛ ʪʦʛʪʦʦʩʦʥ. MEGA X ʙʘ Arlequin v3.1.5 

program ʘʰʠʛʣʘʥ ʛʘʧʣʦʙװʣʛʠʡʛ ʪʦʛʪʦʦʚ. ʕʨʪʥʠʡ ʷʤʘʘʥʳ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ  

BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi) ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʞ 

ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʘʣ ʙʦʣʛʦʥʳʛ GenBank reference senquence-ʪʵʡ ʭʘʨʮʫʫʣʞ 

Snapgene 2.3.2 ʙʘ mrDNA profiler ʧʨʦʛʨʘʤʤ ʘʰʠʛʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʛ ʭʠʡʚ. 

 

II.5.2.3 תʨ ʜװʥ 

II.5.2.3.1 ʕʨʪʥʠʡ  ʘʜʫʫʥʳ  ɼʅʍ-ʠʡʥ ʇɻʋ-ʳʥ װʨ ʜװʥ 

ʕʨʪʥʠʡ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ 1162 ʭʥ ʭʵʩʛʠʡʛ ʄʦʥʛʦʣ ʘʜʫʫʪʘʡ 

ʘʜʠʣ AjasF- 5ô CGA CAA CAA TTC ACC CTC AT 3ô , AjasR 5ôGAA GAA GGG TTG 

ACA GAT TTA 3ô ʜʘʨʘʘʣʘʣʪʘʡ ʭʦʩ ʧʨʘʡʤʝʨʘʘʨ ʦʣʰʨʫʫʣʘʭʘʜ ʥʠʡʪ 7 ʜʵʵʞʠʡʥ 2-ʪ ʇɻʋ 

ʘʤʞʠʣʪʪʘʡ ʷʚʘʛʜʩʘʥ.  ʕʝʨʵʛ ʛʘʨʩʘʥ ʜʵʵʞװװʜʵʵʩ ʉʦʣʦʥʛʦʩ ʫʣʩʳʥ Macrogen ʢʦʤʧʘʥʠʜ 

ʠʣʛʵʵʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʣʛʦʚ (ʟʫʨʘʛ 53, 54).   

 

 

ɿʫʨʘʛ 53. ʕʨʪʥʠʡ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ 1162 ʭ.ʥ ʭʵʩʛʠʡʛ ʇɻʋ-ʘʘʨ 

ʦʣʰʨʫʫʣʩʘʥ ʜװʥ. ʊʘʡʣʙʘʨ: ʄ-ʤʘʨʢʝʨ, IA-IVA, VIIA, IXA, XIIA, + ʵʝʨʵʛ ʭʷʥʘʣʪ, - 

ʩᴇʨᴇʛ ʭʷʥʘʣʪ 

 

http://blast.ncbi.nlm.nih.gov/Blast.cgi
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ʉʦʣʦʥʛʦʩ ʫʣʩʳʥ Macrogen ʢʦʤʧʘʥʠʜ ʵʨʪʥʠʡ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ ɼ-ʛʦʛʮʦʦʥʳ 

ʥʫʢʣʝʦʪʠʜʠʡʛ ʠʣʛʵʵʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʣʛʦʚ (ʟʫʨʘʛ 54).   

 

ɿʫʨʘʛ 54. ʕʨʪʥʠʡ ʘʜʫʫʥʳ ʤʪɼʅʍ D-Loop ʭʷʥʘʣʪʳʥ ʭʵʩʛʠʡʥ ʛʝʥʠʡ ʜʘʨʘʘʣʘʣ. 

 

ʕʨʪʥʠʡ ʘʜʫʫʥʳ 5 ʜʵʵʞʠʜ ʥʫʢʣʝʡʠ ʭװʯʣʠʡʥ ʘʥʘʣʠʟ ʭʠʡʭʵʜ ʙװʛʜ 

ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫ ʙʘʡʚ. ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 

Prz3 ʜʵʵʞ ʥʴ F ʢʣʘʩʪʝʨʪ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʣʘʘ (ʟʫʨʘʛ 55, 56). Prz2 ʜʵʵʞ ʥʴ ʦʨʯʠʥ װʝʠʡʥ 

ʘʜʫʫʪʘʡ I ʢʣʘʩʪʝʨʪ ʙʘʛʪʩʘʥ ʥʴ ʩʦʥʠʨʭʦʣʪʦʡ.  

 

ɿʫʨʘʛ 55. ɻʝʥʙʘʥʢʠʥʜ ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʘʣ ʙʦʣʦʥ ʍװʥʥװʛʠʡʥ װʝʠʡʥ 

ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ 5 ʜʵʵʞ, ʦʨʯʠʥ װʝʠʡʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ 2 ʜʵʵʞʠʡʥ 

ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʠʡʛ ʭʘʤʨʫʫʣʘʥ Neighbor-joining ʘʨʛʘ ʟװʡʛ ʘʰʠʛʣʘʥ ʙʘʡʛʫʫʣʩʘʥ 

ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ.  
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ɿʫʨʘʛ 56. ɻʝʥʙʘʥʢʠʥʜ ʭʘʜʛʘʣʘʛʜʩʘʥ ʜʘʨʘʘʣʘʣ ʙʦʣʦʥ ʍװʥʥװʛʠʡʥ װʝʠʡʥ 

ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ 5 ʜʵʵʞ, ʦʨʯʠʥ װʝʠʡʥ ʇʨʞʝʚʘʣʴʩʢʠʡ ʙʦʣʦʥ ʤʦʥʛʦʣ ʘʜʫʫʥʳ  

ʜʵʵʞʠʡʥ ʥʫʢʣʝʦʪʠʜʳʥ ʜʘʨʘʘʣʣʳʛ ʭʘʤʨʫʫʣʘʥ Neighbor-joining ʘʨʛʘ ʟװʡʛ ʘʰʠʛʣʘʥ 

ʙʘʡʛʫʫʣʩʘʥ ʬʠʣʦʛʝʥʝʪʠʢʠʡʥ ʤʦʜ.  
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II.5.2.4 ʍʵʣʵʣʮװװʣʵʛ 

ɸʜʫʫʛ ʛʘʨʰʫʫʣʩʘʥ ʩʫʜʘʣʛʘʘ ʘʨʭʝʦʣʦʛʠ ʛʝʥʝʪʠʢʠʡʥ ʪװʚʰʠʥʜ ʭʠʡʛʜʩʵʵʨ ʙʘʡʛʘʘ 

ʙʠʣʵʵ. ʤʪɼʅʍ-ʠʡʥ ʭʷʥʘʣʪʳʥ ʭʵʩʵʛʪ ʩʫʜʘʣʛʘʘʥʫʫʜʘʘʨ ʛʝʥʝʪʠʢ ʦʣʦʥ ʷʥʟ ʙʘʡʜʘʣ ᴇʥʜᴇʨ 

ʛʘʨʩʘʥ. ɼʘʚʪʘʛʜʩʘʥ ʤʫʪʘʮʫʫʜ ʥʴ ʬʠʣʦʛʝʥʝʪʠʡʥ ʤʦʜʥʳ ʙװʪʮʠʡʛ ʩʘʘʨʤʘʛʞʫʫʣʘʭ 

ʪʝʥʜʝʥʮʪʵʡ (3). Alessandro Achilli ʥʘʨ ɸʟʠ, ɽʚʨʦʧ, ʆʡʨʭ ɼʦʨʥʦʜ, ʭʦʡʜ, ᴇʤʥᴇʜ 

ɸʤʝʨʠʢʠʡʥ 83 ʤʪɼʅʍ-ʠʡʥ ʘʥʘʣʠʟʳʛ ʭʠʡʞʵʵ. ʅʝʦʣʠʪ ʙʘ ʜʘʨʘʘʭ װʝʠʡʥ װʥʜʩʵʥ 18 (A-

R) ʛʘʧʣʦʛʨʫʧʧ ʠʣʵʨʩʵʥ ʙʘʡʥʘ. ʄʦʜʥʳ װʥʜʩʵʥʜ ~ 130-160 ʞʠʣʠʡʥ ᴇʤʥᴇʭ ʘʜʫʫʥʳ 

ʫʜʤʳʛ ʙʘʡʨʣʫʫʣʞʵʵ. ʆʨʯʠʥ װʝʠʡʥ ʘʜʫʫʥʜ ʙװʭ ʛʘʧʣʦʛʨʫʧʧ ʪʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʙʦʣʦʚʯ F 

ʛʘʧʣʦʛʨʫʧʧ ʟᴇʚʭᴇʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʜ ʠʣʵʨʯʵʵ. ʀʡʤ ʤʘʷʛʘʘʨ ʫʩʪʩʘʥ E.ferus-ʠʡʥ 

ʵʭʠʡʥ ʰʫʛʘʤ ʵʥʝʦʣʠʪʠʡʥ װʝʜ ʝʚʨʘʟʠʡʥ ʪʘʣʜ ʛʵʨʰʠʞ ʦʨʯʠʥ װʝʠʡʥ E. Caballus װװʣʜʵʨʪ 

ʠʨʞʵʵ (3). ɹʠʜʥʠʡ ʍװʥʥװʛʠʡʥ װʝʠʡʥ  ʙʫʣʰʥʘʘʩ ʛʘʨʩʘʥ ʘʜʫʫʥʳ ʜʵʵʞ ʙװʛʜ 

ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʜ ʭʘʤʨʘʛʜʘʞ ʙʘʡʣʘʘ (ʭװʩʥʵʛʪ 32).  

ʍװʩʥʵʛʪ 32. ɻʘʧʣʦʛʨʫʧʧʫʫʜʳʥ ʠʣʵʨʩʵʥ ʙʘʡʜʘʣ 

 

ʕʨʪʥʠʡ ʘʜʫʫ ʥʴ Przewalski ʘʜʫʫʪʘʡ ʪʵʨ ʪʫʩʤʘʘ ʄʦʥʛʦʣ ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ 

ʪʘʭʠʡʥ ʪʘʣʘʘʩ ʘʚʩʘʥ ʄʦʥʛʦʣ ʪʘʭʠʡʥ ʤʪɼʅʍ-ʠʡʥ ʜʘʨʘʘʣʘʣʪʘʡ ʠʣװװ ʭʘʤʘʘʨʘʣʪʘʡ 

ʛʘʨʣʘʘ. ʍװʥʥװʛʠʡʥ װʝʠʡʥ ʘʜʫʫ ʥʴ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʩʘʥ 

ʪʫʣ ʟᴇʚʭᴇʥ ʛʘʧʣʦʛʨʫʧʧ ʪʦʛʪʦʦʩʦʥ װʨ ʜװʥʛ ʙʘʪʘʣʛʘʘʞʫʫʣʘʭʘʘʨ ʦʨʯʠʥ װʝʠʡʥ 

ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ 2 ʜʵʵʞʠʡʛ ʞʠʰʵʵ ʙʦʣʛʦʥ ʘʚʩʘʥ. ʕʥʵ Prz3 Przewalski ʘʜʫʫʥʳ 

ʜʵʵʞʠʡʛ ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʘʜʫʫʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʣʘʭʘʜ ʘʜʫʫʥʳ ʠʞʠʣ 

ʛʘʧʣʦʛʨʫʧʧʜ ʦʛʪ ʭʘʨʴʷʘʣʘʛʜʘʘʛװʡ ʛʘʨʩʘʥ ʙᴇʛᴇᴇʜ ʟᴇʚʭᴇʥ Przewalski  ʘʜʫʫʥʜ ʠʣʵʨʜʵʛ F 

ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʘʘʨʘʛʜʩʘʥ. F ʛʘʧʣʦʛʨʫʧʧ ʥʴ ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʘʜʫʫʥʜ ʠʣʵʨʯ 

ɻʘʧʣʦʛʨʫʧʧ (Jansen et al, 

2002) 

ɻʘʧʣʦʛʨʫʧʧ (Achilli et 

al, 2012) 

ɼʵʵʞʠʡʥ ʜʫʛʘʘʨ 

A2 F Prz3 

A3 B H9 

A5 A1 H13 

A6 AôBôCôD H12, H19 

B2 I H15, Prz2 

D2 L H8 

D3 L H7 

C1 M H10, H17 

C2 N H1, H4, H11 

F1 OôP H2, H18, H20, H21, H22 

F2 Q H3, H5, H6, H14, H16, H23 

https://pubmed.ncbi.nlm.nih.gov/?term=Achilli+A&cauthor_id=22308342
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ʙʘʡʛʘʘʛװʡ. ʍʘʨʠʥ ʥʴ ʦʨʯʠʥ װʝʠʡʥ ʄʦʥʛʦʣ ʘʜʫʫ (H15) ʙʦʣʦʥ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫ 

(Prz2) ʥʴ I ʢʣʘʩʪʝʨʪ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʛʘʘʛʘʘʩ װʟʵʭʵʜ ʛʘʨʘʣ װװʩʣʠʡʥ ʭʫʚʴʜ ʥʵʛ ʙʘʡʭ 

ʤʘʛʘʜʣʘʣʪʘʡ.  

ʉʫʜʘʣʛʘʘʛʘʘʨ ɼʅʍ-ʠʡʛ ʘʤʞʠʣʪʪʘʡ ʷʣʛʘʥ ʘʚʯ ʜʘʨʘʘʣʘʣ ʪʦʜʦʨʭʦʡʣʩʦʥ 

ʍװʥʥװʛʠʡʥ ʮʘʛ ʪʦʦʣʦʣʜ ʭʘʤʘʘʨʘʛʜʘʭ ʵʨʪʥʠʡ ʘʜʫʫʥʳ ʜʵʵʞװװʜʠʡʛ ʦʨʯʠʥ װʝʠʡʥ ʘʜʫʫʥʳ 

 .ʝʠʡʥ ʘʜʫʫʥʳ ʛʘʧʣʦʛʨʫʧʧʵʵʩ ʷʣʛʘʘʪʘʡ ʙʘʡʚװ ʟʵʭʵʜ ʦʨʯʠʥװ ʥʪʵʡ ʭʘʨʴʮʫʫʣʘʥ ʘʚʯװʨ ʜװ

ʎʘʘʰʠʜ ʛʘʧʣʦʛʨʫʧʧʳʛ ʪʦʛʪʦʦʭ ʩʫʜʘʣʛʘʘʛʘʘʨ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʥʳ F ʛʘʧʣʦʛʨʫʧʧʜ 

ʭʘʤʨʘʛʜʘʚ.  

 

ɿʫʨʘʛ 57. ɸʜʫʫʥʳ ʭʘʨʴʮʫʫʣʩʘʥ ʤʠʪʦʛʝʥʦʤʳʥ ʘʥʘʣʠʟ (ʤʘʢʩʠʤʘʣʴ װʥʵʤʰʠʣ): ɿװװʥ-

ʤʠʪʦʛʝʥʦʤʳʥ ʙװʨʵʥ ʜʘʨʘʘʣʘʣ, ʙʘʨʫʫʥ-ʵʨʪʥʠʡ ʷʩʥʳ ʤʠʪʦʛʝʥʦʤʳʥ ʭʵʨʯʤʠʡʛ ʥʵʛʪʛʵʞ  

ʛʝʥʦʪʠʧʜ ʘʰʠʛʣʘʚ. Achilli ʥʘʨʳʥ ʘʜʫʫʥʳ ʤʪɼʅʍ-ʠʡʥ A - R ʛʘʧʣʦʛʨʫʧʧʳʥ 

ʭʫʚʠʣʙʘʨʳʛ ʘʰʠʛʣʘʚ (47).  

 

S ʛʘʧʣʦʛʨʫʧʧ ʇʨʞʝʚʘʣʴʩʢʠʡʥ ʘʜʫʫʛ ʥʵʤʩʥʵʵʨ װװʩʩʵʥ ʥʵʤʵʣʪ ʛʘʧʣʦʛʨʫʧʧʜ 

ʪʦʭʠʨʯ ʙʘʡʥʘ (F ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʘʘʨʘʣʛװʡ) (6).  ɹʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ Prz2 Przewalski 

ʘʜʫʫʥʳ ʜʵʵʞ ʥʴ ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʄʦʛʦʜ ʩʫʤʘʘʩ ʘʚʩʘʥ ʊʵʩ ʘʜʫʫʥʳ (H15) ʜʵʵʞʪʵʡ I 

ʛʘʧʣʦʛʨʫʧʧʜ ʭʘʤʨʘʛʜʩʘʥ.  

ʤʪɼʅʍ-ʠʡʥ ʠʭʵʥʭ ʰʫʛʘʤ ʛʵʨʰװװʣʵʭʵʵʩ ᴇʤʥᴇ װװʩʩʵʥ (7). ʕʨʪʥʠʡ ʘʜʫʫʥʳ 

ʩʫʜʘʣʛʘʘʥʫʫʜ ʜʵʵʨ ʘʥʘʣʠʟ ʭʠʡʭʵʜ ʘʜʫʫʛ ʛʵʨʰװװʣʩʵʥ ʬʠʣʦʛʝʦʛʨʘʬʠʡʥ ʪʦʜ ʙװʪʮʠʡʛ 

ᴇʛᴇᴇʛװʡ. ʍʘʨʠʥ ʭʦʡʜ ɽʚʨʦʘʟʠ ʜʘʭʴ ʟʵʨʣʵʛ ʘʜʫʫʥʳ ʭᴇʜᴇʣʛᴇᴇʥ ʙʦʣʦʥ ʭװʥʠʡ ʥװװʜʵʣʪʵʡ 


