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ɻʆʉʊ 26075-2013. ɾʠʚʦʪʥʳʝ. ʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʙʝʰʝʥʩʪʚʘ. 

 .ʳסʡʨʳײɹ שʳ ʤʠʥʠʩʪʨʽʥʽסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץʘʟʘפ

ɺʝʪʝʨʠʥʘʨʠʷʣʳץ (ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ) ץʘסʠʜʘʣʘʨʜʳ ʙʝʢʽʪʫ ʪʫʨʘʣʳ: 

2015 ʞʳʣʜr29 ש ʤʘʫʩʳʤʜʘ, ˉ7-1/587 ʙʝʢʽʪʽʣʛʝʥ. 

 .ʳסʡʨʳײɹ שʳ ʤʠʥʠʩʪʨʽʥʽסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץʘʟʘפ

ʆʨʥʳ ʘʫʳʩʪʳʨʳʣʘʪʳʥ (ʪʘʩʳʤʘʣʜʘʥʘʪʳʥ) ʦʙʲʝʢʪʽʣʝʨʜʽש ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ 

ʤʘʪʝʨʠʘʣʜʳש ʩʳʥʘʤʘʣʘʨʳʥ ʘʣʫ ץʘסʠʜʘʣʘʨʳʥ ʙʝʢʽʪʫ ʪʫʨʘʣʳ: 2015 ʞʳʣʜr30 ש 

ʩᴅʫʽʨʝʩ̔, ˉ7-1/393 ʙʝʢʽʪʽʣʛʝʥ. 

WOAH (World Organisation for Animal Health). Terrestrial Animal Health 

Code. Chapter 8.15. Infection with rabies virus (infection with rabies virus and other 

lyssaviruses). ï Paris: WOAH, 2024 

WOAH (World Organisation for Animal Health). Manual of Diagnostic Tests 

and Vaccines for Terrestrial Animals (Terrestrial Manual). Chapter 3.1.18. Rabies 

(infection with rabies virus and other lyssaviruses). 

World Health Organization. WHO Laboratory Techniques in Rabies. Fifth 

edition. Volume 1 & Volume 2. ï Geneva: WHO, 2018. 
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ɸʅʓפʊɸʄɸʃɸʈ 

 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʘʥʳץʪʘʤʘʣʘʨסʘ ʩᴅʡʢʝʩ ʪʝʨʤʠʥʜʝʨ 

 :ʦʣʜʘʥʳʣʜʳץ

ɸʤʧʣʠʬʠʢʘʮʠʷ  ʇʊʈ ʙʘʨʳʩʳʥʜʘ ʤʘץʩʘʪʪʳ ʥʫʢʣʝʦʪʠʜʪʽʢ ʬʨʘʛʤʝʥʪʪʽש 

ʢᴇʧ ʤᴅʨʪʝ (ʵʢʩʧʦʥʝʥʮʠʘʣʜʳ) ʢᴇʰʽʨʤʝʩʽʥ ʘʣʫ װʜʝʨʽʩʽ. 

ɸʤʧʣʠʬʠʢʘʪ  ʇʊʈ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ɼʅפ ᴇʥʽʤʽ (ʢᴇʰʽʨʽʣʛʝʥ 

ʬʨʘʛʤʝʥʪ). 

ɸʤʧʣʠʢʦʥʜʳץ ʪᴅʩʽʣ  ʛʝʥʦʤʥʳש ʙʝʣʛʽʣʽ ʘʡʤʘץʪʘʨʳʥ ʧʨʘʡʤʝʨʣʝʨʤʝʥ 

ʇʊʈ ʘʨץʳʣʳ ʢᴇʙʝʡʪʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩ. 

ɸʥʥʝʣʠʥʛ  ʇʊʈ ʢʝʟʽʥʜʝ ʧʨʘʡʤʝʨʣʝʨʜʽש ʤʘʪʨʠʮʘסʘ ʙʘʡʣʘʥʳʩʫ ʢʝʟʝשʽ. 

ɸʥʥʦʪʘʮʠʷ  ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘ װʣʛʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʽ (ʠʝʩʽ, ᴇשʽʨʽ, 

ʞʳʣʳ ʪ.ʙ.) ʪʘʨʤʘײ/ץʰʪʘʨסʘ ʙʝʣʛʽʣʝʫ. 

ɸʥʥʦʪʘʮʠʷʣʘʫ  ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝ ʛʝʥʜʝʨ ʤʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʘʡʤʘץʪʘʨʜʳש ʦʨʥʘʣʘʩʫʳʥ ʘʥʳץʪʘʫ װʜʝʨʽʩʽ. 

ɸʥʪʠʛʝʥʜʽʢ ʢʨʦʩʩ-ʨʝʘʢʪʠʚʪʽʣʽʢ  ʪʫʳʩʪʘʩ ʚʠʨʫʩʪʘʨ ʘʥʪʠʛʝʥʜʝʨʽʥʽש 

ʠʤʤʫʥʜʳץ ʞװʡʝʜʝ ץײʩʘʩ ʨʝʘʢʮʠʷ ʙʝʨʫ ץʘʙʽʣʝʪʽ. 

ɺʠʨʠʦʥ  ʞʘʩʫʰʘʜʘʥ ʪʳʩ ʦʨʪʘʜʘסʳ, ʠʥʬʝʢʮʠʷʣʳץ ץʘʙʽʣʝʪʽ ʙʘʨ 

ʪʦʣʳץץʘʥʜʳ ʚʠʨʫʩ ʙᴇʣʰʝʛʽ. 

ɻʝʥʦʤ  ʚʠʨʫʩʪʳש ʪץײʳʤץʫʘʣʘʫʰʳ ʘץʧʘʨʘʪʳʥ ʪʘʩʳʤʘʣʜʘʡʪʳʥ ʥʫʢʣʝʠʥ 

 .(פʪʘ  ʙʽʨʞʽʧʰʝʣʽ ʪʝʨʽʩ ʈʅץʪʳʨʳײץ) ʳʣʳץʳʰץ

ɻʝʥʦʪʠʧʪʝʫ  ʪʽʟʙʝʢ ʜʝʨʝʢʪʝʨʽʥʝ ʩװʡʝʥʽʧ ʠʟʦʣʷʪʪʳש ʙʝʣʛʽʣʽ ʛʝʥʝʪʠʢʘʣʳץ 

ʪʦʧץʘ/ʢʣʘʜʘסʘ ʪʠʝʩʽʣʽʛʽʥ ʘʥʳץʪʘʫ. 

ɻʝʥʝʪʠʢʘʣʳץ ץʘʰʳץʪʳץ  ʪʽʟʙʝʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʳ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʘʫʳʩʫʣʘʨ ʩʘʥʳ/װʣʝʩʽ ʘʨץʳʣʳ ʩʠʧʘʪʪʘʡʪʳʥ ʢᴇʨʩʝʪʢʽʰ. 

ɻʣʠʢʦʧʨʦʪʝʠʥ  ʚʠʨʠʦʥ ʙʝʪʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ, ʞʘʩʫʰʘʣʳץ ʨʝʮʝʧʪʦʨʣʘʨʤʝʥ 

ʙʘʡʣʘʥʳʩʳʧ ʝʥʫʛʝ ץʘʪʳʩʘʪʳʥ ʥʝʛʽʟʛʽ ʙʝʪʢʽ ʘʥʪʠʛʝʥ ʘץʫʳʟ. 

ɻʦʤʦʣʦʛʠʷʣʳץ ʘʡʤʘץ  ᴅʨʪװʨʣʽ ʠʟʦʣʷʪʪʘʨʜʘ ץײʩʘʩʪʳסʳ ʞʦסʘʨʳ 

ʩʘץʪʘʣסʘʥ ʪʽʟʙʝʢ ʙᴇʣʽʛʽ. 

ɼʝʢʘʧʩʠʜʘʮʠʷ  ʚʠʨʫʩ ʞʘʩʫʰʘסʘ ʝʥʛʝʥʥʝʥ ʢʝʡʽʥ ʥʫʢʣʝʦʢʘʧʩʠʜʪʽש 

ʘʰʳʣʳʧ, ʛʝʥʦʤʥʳש ʙʦʩʘʧ ʰʳסʫ ʢʝʟʝשʽ. 

ɼʝʥʘʪʫʨʘʮʠʷ  ץʦʩ ʪʽʟʙʝʢʪʽ ɼʅפ-ʥʳש ʙʽʨʪʽʟʙʝʢʪʽ ʢװʡʛʝ ʘʫʳʩʫʳ. 

ɼʝʧʦʥʠʨʣʝʫ  ʘʣʳʥסʘʥ ʪʽʟʙʝʢʪʝʨʜʽ ʘʰʳץ ʜʝʨʝʢץʦʨסʘ ʪʽʨʢʝʧ, ʠʥʚʝʥʪʘʨʣʳץ 

ʥᴇʤʽʨ (accession) ʘʣʫ ʘʨץʳʣʳ ʞʘʨʠʷʣʘʫ. 

ɼʅפ ʢʽʪʘʧʭʘʥʘʩʳ  ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʙʝʡʽʤʜʝʣʛʝʥ (ʘʜʘʧʪʝʨʤʝʥ 

ʪʘשʙʘʣʘʥסʘʥ, ʠʥʜʝʢʩʪʝʣʛʝʥ) ɼʅפ ʬʨʘʛʤʝʥʪʪʝʨʽʥʽש ʞʠʳʥʪʳסʳ. 

ʕʣʦʥʛʘʮʠʷ  ʇʊʈ ʢʝʟʽʥʜʝ ɼʅפ-ʧʦʣʠʤʝʨʘʟʘ ʞʘשʘ ʪʽʟʙʝʢʪʽ ʩʠʥʪʝʟʜʝʡʪʽʥ 

ʢʝʟʝש. 

ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ  ʵʣʝʢʪʨʦʬʦʨʝʟ ʥᴅʪʠʞʝʩʽʥʽש ʢᴇʨʽʥʽʩʽ (ʞʦʣʘץʪʘʨ 

ʘʨץʳʣʳ ᴇʥʽʤʥʽש ʙʦʣʫʳ ʤʝʥ ʤᴇʣʰʝʨʽ ʙʘסʘʣʘʥʘʜʳ). 

ʕʣʶʮʠʷ  ʥʫʢʣʝʠʥ ץʳʰץʳʣʳʥ ʩʦʨʙʝʥʪʪʝʥ/ץʘʪʪʳ ʬʘʟʘʜʘʥ ʝʨʽʪʽʥʜʽʛʝ 

ʰʳסʘʨʫ װʜʝʨʽʩʽ. 

ɾʘʙʳʥ  ʛʝʥʦʤʥʳץ שʘʥʜʘʡ ʙᴇʣʽʛʽ ʦץʳʣʳʤʜʘʨʤʝʥ ץʘʤʪʳʣסʘʥʳʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʢᴇʨʩʝʪʢʽʰ. 



 

6 

ʀʟʦʣʷʪ  ʥʘץʪʳ װʣʛʽʜʝʥ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ, ʟʝʨʪʭʘʥʘʜʘ ʩʠʧʘʪʪʘʣסʘʥ 

ʚʠʨʫʩʪʳש ʞʝʢʝ ʥײʩץʘʩʳ. 

ʂʣʘʩʪʝʨ  ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘ ʙʽʨ-ʙʽʨʽʥʝ ʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥ 

ʪʽʟʙʝʢʪʝʨʜʽש ʪʦʧʪʘʩʫʳ. 

ʂʣʘʜʘ  ʦʨʪʘץ ʵʚʦʣʶʮʠʷʣʳץ ʘʪʘ-ʙʘʙʘʜʘʥ ʪʘʨʘסʘʥ ʪʽʟʙʝʢʪʝʨʜʽש 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʦʙʳ. 

ʂʦʥʩʝʥʩʫʩ ʪʽʟʙʝʢ  ʦץʳʣʳʤʜʘʨ ʥʝʛʽʟʽʥʜʝ ᴅʨ ʧʦʟʠʮʠʷ װʰʽʥ ʝש ʳץʪʠʤʘʣ 

ʥʫʢʣʝʦʪʠʜ ʪʘשʜʘʣʳʧ ʘʣʳʥסʘʥ ץʦʨʳʪʳʥʜʳ ʪʽʟʙʝʢ. 

ʂʦʥʩʝʨʚʘʪʠʚʪʽ ʘʡʤʘץ  ᴅʨʪװʨʣʽ ʠʟʦʣʷʪʪʘʨʜʘ ᴇʟʛʝʨʽʩʽ ʘʟ, ʪײʨʘץʪʳ 

ʩʘץʪʘʣʘʪʳʥ ʛʝʥʦʤ ʙᴇʣʽʛʽ. 

ʂʦʥʪʠʛ  de novo ʞʠʥʘץʪʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ װʟʜʽʢʩʽʟ ʛʝʥʦʤʜʳץ 

ʬʨʘʛʤʝʥʪ. 

ʂᴇʧʪʽʢ ʪʫʨʘʣʘʫ  ʙʽʨʥʝʰʝ ʪʽʟʙʝʢʪʽ ʛʦʤʦʣʦʛʠʷʣʳץ ʧʦʟʠʮʠʷʣʘʨ ʙʦʡʳʥʰʘ 

 .ʜʝʨʽʩʽװ ʝʩʪʽʨʫשʘʪʘʨʣʘʩʪʳʨʳʧ ʪʝץ

ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ  ʈʅפ ʤʘʪʨʠʮʘʩʳʥʘʥ ʢʦʤʧʣʝʤʝʥʪʘʨʣʳ ɼʅפ 

ʩʠʥʪʝʟʜʝʫ ʧʨʦʮʝʩʽ. 

 ʧʝʥ ʙʽʨʽʥ-ʙʽʨʽ ʞʘʙʫʳץʘʡʤʘ ץʦʨʪʘ שʘʙʘʪʪʘʩʫ  ʢᴇʨʰʽʣʝʩ ʘʤʧʣʠʢʦʥʜʘʨʜʳפ

(ʞʠʥʘץʪʘʫ ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʘʜʳ). 

 ʳʤʜʘʡʪʳʥ, ᴇʣʽʤʤʝʥץʡʝʩʽʥ ʟʘװʡʢʝ ʞװʞ ץʚʠʨʫʩʳ  ʦʨʪʘʣʳ ץʪʳʨʳײפ

ʘʷץʪʘʣʘʪʳʥ ʥʝʡʨʦʪʨʦʧʪʳ ʠʥʬʝʢʮʠʷ ץʦʟʜʳʨסʳʰʳ; Lyssavirus ʪʫʳʩʳʥʘ ʞʘʪʘʪʳʥ 

ʙʽʨʞʽʧʰʝʣʽ ʪʝʨʽʩ ʈʅפ-ʚʠʨʫʩ. 

ʄʘʪʨʠʮʘʣʳץ ʘץʫʳʟ  ʥʫʢʣʝʦʢʘʧʩʠʜ ʧʝʥ ʣʠʧʠʜʪʽ ץʘʙʳץʰʘ ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ײץʨʳʣʳʤʜʳץ ʘץʫʳʟ. 

ʄʫʣʴʪʠʧʣʝʢʩʪʽ ʘʤʧʣʠʬʠʢʘʮʠʷ  ʙʽʨ ʨʝʘʢʮʠʷʜʘ ʙʽʨʥʝʰʝ ʥʳʩʘʥʘʣʳ 

ʬʨʘʛʤʝʥʪʪʽ ץʘʪʘʨ ʢᴇʙʝʡʪʫ. 

ʅʫʢʣʝʦʢʘʧʩʠʜ  ʚʠʨʫʩʪʳש ʛʝʥʦʤʳ ʤʝʥ ʥʫʢʣʝʦʧʨʦʪʝʠʥʥʝʥ ײץʨʘʣסʘʥ ʽʰʢʽ 

 .ʨʳʣʳʤʳײץ

ʅʫʢʣʝʦʧʨʦʪʝʠʥ  ʚʠʨʫʩʪʳץ ʈʅפ-ʥʳ ץʘʧʪʘʡʪʳʥ ʥʝʛʽʟʛʽ ײץʨʳʣʳʤʜʳץ 

ʘץʫʳʟ. ʊʨʘʥʩʢʨʠʧʮʠʷ/ʨʝʧʣʠʢʘʮʠʷסʘ ץʘʪʳʩʘʜʳ. 

ʅʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢ  ɼʅפ/ʈʅפ-ʜʘסʳ ʥʫʢʣʝʦʪʠʜʪʝʨʜʽש ʨʝʪʪʽʣʽʛʽ. 

ʆץʳʣʳʤ  ʩʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ɼʅפ ʬʨʘʛʤʝʥʪʽʥʽש 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʛʽ. 

ʆץʳʣʳʤʜʘʨʜʳ ʪʫʨʘʣʘʫ (ʢʘʨʪʘʣʘʫ)  ʦץʳʣʳʤʜʘʨʜʳ ʨʝʬʝʨʝʥʪʪʽʢ 

ʛʝʥʦʤסʘ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʧ ʦʨʥʘʣʘʩʪʳʨʫ װʜʝʨʽʩʽ. 

ʇʨʘʡʤʝʨ  ɼʅפ ʩʠʥʪʝʟʽʥ ʙʘʩʪʘʫסʘ ʘʨʥʘʣסʘʥ, ʥʳʩʘʥʘסʘ ʢʦʤʧʣʝʤʝʥʪʘʨʣʳ 

 .ʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜץʳʩץ

ʇʨʘʡʤʝʨ ʞײʙʳ  ʥʳʩʘʥʘʣʳ ʘʡʤʘץʪʳש ʝʢʽ ʰʝʪʽʥ ʰʝʢʪʝʡʪʽʥ ʘʣʜʳסשʳ ʞᴅʥʝ 

ʢʝʨʽ ʧʨʘʡʤʝʨʣʝʨ ʞʠʳʥʪʳסʳ. 

ʌʦʩʬʦʧʨʦʪʝʠʥ  ʧʦʣʠʤʝʨʘʟʘ ʢʝʰʝʥʽʥʽש ʢʦʬʘʢʪʦʨʳ. ʊʨʘʥʩʢʨʠʧʮʠʷ ʤʝʥ 

ʨʝʧʣʠʢʘʮʠʷʥʳש ʙʘʩʪʘʣʫʳʥʘ ץʘʪʳʩʘʜʳ. 

ʈʝʧʣʠʢʘʮʠʷ  ʚʠʨʫʩʪʳץ ʛʝʥʦʤʥʳש ʪʦʣʳץ ʢᴇʰʽʨʤʝʩʽʥ ʩʠʥʪʝʟʜʝʫ ʧʨʦʮʝʩʽ. 

ʈʝʬʝʨʝʥʩʪʽʢ ʛʝʥʦʤ  ʩʘʣʳʩʪʳʨʫ, ʪʫʨʘʣʘʫ ʞᴅʥʝ ʚʘʨʠʘʥʪʪʘʨʜʳ ʘʥʳץʪʘʫ 

 .ʪʽʟʙʝʢ ץʦʣʜʘʥʳʣʘʪʳʥ ʛʝʥʦʤʜʳץ ʰʽʥ ʵʪʘʣʦʥ ʨʝʪʽʥʜʝװ

ʈʅײץ  פʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ ʘץʧʘʨʘʪʳʥ ʪʘʩʳʤʘʣʜʘʡʪʳʥ 

ʥʫʢʣʝʠʥ ץʳʰץʳʣʳ. 
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ʉʘʧʘʣʳץ ʩװʟʛʽʣʝʫ  ʪᴇʤʝʥ ʩʘʧʘʣʳ ʥʫʢʣʝʦʪʠʜʪʝʨ ʤʝʥ ץʳʩץʘ/ʩʝʥʽʤʩʽʟ 

ʦץʳʣʳʤʜʘʨʜʳ ʘʣʳʧ ʪʘʩʪʘʫ ʢʝʟʝשʽ. 

ʉʝʢʚʝʥʠʨʣʝʫ ʪʝʨʝשʜʽʛʽ  ʛʝʥʦʤ ʧʦʟʠʮʠʷʩʳʥ ץʘʤʪʳסʘʥ ʦץʳʣʳʤʜʘʨ ʩʘʥʳ. 

ɼʝʨʝʢʪʝʨ ʩʝʥʽʤʜʽʣʽʛʽʥ ʩʠʧʘʪʪʘʡʜʳ. 

ʉʫʧʝʨʥʘʪʘʥʪ  ʮʝʥʪʨʠʬʫʛʘʣʘʫʜʘʥ ʢʝʡʽʥ ʪײʥʙʘʥʳװ שʩʪʽʥʜʝ ץʘʣסʘʥ ʩײʡʳץ 

ʬʨʘʢʮʠʷ. 

ʉʪʦʧ-ʢʦʜʦʥ  ʪʨʘʥʩʣʷʮʠʷʥʳ ʪʦץʪʘʪʘʪʳʥ ʢʦʜʦʥ. ᴆʟʛʝʨʫʽ ʘץʫʳʟʜʳש 

 .ʤʢʽʥװʟʘʨʫʳʥʘ ᴅʢʝʣʫʽ ʤײ

ʉʵʥʛʝʨ ʩʝʢʚʝʥʠʨʣʝʫʽ  ץʳʩץʘ ɼʅפ ʬʨʘʛʤʝʥʪʪʝʨʽʥ ʢʘʧʠʣʣʷʨʣʳץ ᴅʜʽʩʧʝʥ 

ʪʽʟʙʝʢʪʝʫʜʽש ʢʣʘʩʩʠʢʘʣʳץ ʪᴅʩʽʣʽ. 

ʊʘʛʤʝʥʪʘʮʠʷ  ʪʨʘʥʩʧʦʟʘʟʘ ʘʨץʳʣʳ ɼʅפ-ʥʳ ʙʽʨ ʤʝʟʝʪʪʝ ʬʨʘʛʤʝʥʪʪʝʧ, 

ʘʜʘʧʪʝʨʣʽʢ ʪʽʟʙʝʢʪʝʨʜʽ ץʦʩʫ װʜʝʨʽʩʽ. 

ʊʨʘʥʩʢʨʠʧʮʠʷ  ʚʠʨʫʩʪʳץ ʈʅפ-ʜʘʥ ʘץʧʘʨʘʪʪʳץ ʈʅפ ʩʠʥʪʝʟʜʝʫ ʧʨʦʮʝʩʽ. 

ʊʝʨʤʠʷʣʳץ ʮʠʢʣʜʝʫ  ʇʊʈ ʙʘʨʳʩʳʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʪʳʣʘʨʳʥʳש 

 .ʘʡʪʘʣʘʥʳʧ ʘʫʳʩʫʳץ

ʊʨʘʥʩʰʝʢʘʨʘʣʳץ ʪʘʨʘʣʫ  ץʦʟʜʳʨסʳʰʪʳש ʰʝʢʘʨʘ ʘʨץʳʣʳ ʪʘʨʘʣʫʳ 

(ʤʠʛʨʘʮʠʷ, ʪʘʩʳʤʘʣ, ʪʘʙʠסʠ ץʦʟסʘʣʳʩʪʘʨ ʘʨץʳʣʳ). 

ʊʘʙʠסʠ-ʦʰʘץʪʳץ  ʠʥʬʝʢʮʠʷʥʳש ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʩʳʥʜʘ 

ʪʘʙʠסʠ ʪװʨʜʝ ʩʘץʪʘʣʳʧ, ʘʡʥʘʣʳʤʜʘ ʙʦʣʫʳ. 

ʐʠʢʽ ʦץʳʣʳʤʜʘʨ  ʩʝʢʚʝʥʠʨʣʝʫ ײץʨʳʣסʳʩʳʥʘʥ ʘʣʳʥסʘʥ ʙʘʩʪʘʧץʳ 

(ᴇשʜʝʣʤʝʛʝʥ) ʜʝʨʝʢʪʝʨ. 

ʕʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ  ʞʘʥʫʘʨʣʘʨ ʘʫʨʫʣʘʨʳʥ ʞװʡʝʣʽ ʙʘץʳʣʘʫ, 

ʟʝʨʪʭʘʥʘʣʳץ ʨʘʩʪʘʫ ʞᴅʥʝ ʦʰʘץʪʘʨʜʳ ץʘʜʘסʘʣʘʫ. 

ʕʧʠʟʦʦʪʠʷʣʳץ ʞʝʣʽ  ʫʘץʳʪ ʧʝʥ ʢʝשʽʩʪʽʢʪʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘסʜʘʡʣʘʨ 

ʪʽʟʙʝʛʽ (ʦʨʪʘץ ʢᴇʟ/ʪʘʨʘʣʫʜʳ ʢᴇʨʩʝʪʫʽ ʤװʤʢʽʥ).  
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ɹɽʃɻɯʃɽʋʃɽʈ ʄɽʅ פʓʉפɸʈʊʋʃɸʈ 

 

ʢɼʘ  ï ʢʠʣʦʜʘʣʴʪʦʥ 

ʤʢʣ/ÕL  ï ʤʠʢʨʦʣʠʪʨ 

ʤʢʤ  ï ʤʠʢʨʦʤʝʪʨ 

ʤʄ  ï ʤʠʣʣʠʤʦʣʴ 

ʄɽ/ʤʣ ï ʤʠʣʣʠʣʠʪʨʜʝʛʽ ʭʘʣʳץʘʨʘʣʳץ ʙʽʨʣʽʢ 

ʥ.ʞ.  ï ʥʫʢʣʝʦʪʠʜ ʞײʙʳ 

ʥʄ  ï ʥʘʥʦʤʦʣʴ 

ʥʛ  ï ʥʘʥʦʛʨʘʤʤ 

ʧʛ  ï ʧʠʢʦʛʨʘʤʤ 

ʧʄ  ï ʧʠʢʦʤʦʣʴ 

TϚ ï ʤʘʪʨʠʮʘïʧʨʘʡʤʝʨ ʢʝʰʝʥʽʥʽש ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

ɺʅʂ-21  ï ˉ21 ʚʠʨʫʩʦʥʝʚʨʘʣʴʜʽ ʢʫʣʴʪʫʨʘ  

ɼɼױ  ï ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳ 

ɼɾɼʉױ ï ɼװʥʠʝʞװʟʽʣʽʢ ʞʘʥʫʘʨʣʘʨ ʜʝʥʩʘʫʣʳסʳʥ ʩʘץʪʘʫ ײʡʳʤʳ 

ɼʅפ  ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥ ץʳʰץʳʣʳ 

ɼʄʉʆ ï ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ 

ɼʕʇʂ  ï ʜʠʵʪʠʣʧʠʨʦʢʘʨʙʦʥʘʪ 

ʜʅʊʌ ï ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʪʘʨ 

ʀʌʈ ï ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʷ ʨʝʘʢʮʠʷʩʳ 

ʀʌʊ ï ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ 

ʂʊ-ʇʊʈ ï ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷʣʳ ʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷ 

ʢɼʅפ ï ʢʦʤʧʣʝʤʝʥʪʘʨʣʳ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥ ץʳʰץʳʣʳ 

ʄʌɸ  ï ʤʦʥʦʢʣʦʥʘʣʜʳ ʬʣʫʦʨʝʩʮʝʥʪʪʽ ʘʥʪʠʜʝʥʝʣʝʨ ᴅʜʽʩʽ 

ʤʈʅפ ï ʘץʧʘʨʘʪʪʳץ (ʤʘʪʨʠʮʘʣʳץ) ʨʠʙʦʥʫʢʣʝʠʥ ץʳʰץʳʣʳ 

ʇʊʈ ï ʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷ 

 ʘʪʪʳ ʬʘʟʘʣʳ ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫץ ʌ-ʀʌʊ ïפ

ʈʄʂ ï ʨʝʩʧʫʙʣʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ʢᴅʩʽʧʦʨʳʥ 

ʈʅפ ï ʨʠʙʦʥʫʢʣʝʠʥ ץʳʰץʳʣʳ 

ʊʄɼ  ï ʊᴅʫʝʣʩʽʟ ʄʝʤʣʝʢʝʪʪʝʨ ɼʦʩʪʘʩʪʳסʳ 

 ץʨʝʬʝʨʝʥʪʪʽʢ ʦʨʪʘʣʳ ץʚʝʪʝʨʠʥʘʨʠʷʣʳ ץʣʪʪʳױ ɺʈʆ ïױ

ʌɸʆ ï ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳʥʳש ʘʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ײʡʳʤʳ 

ʐɾפ  ï ʰʘʨʫʘʰʳʣʳץ ʞװʨʛʽʟʫ ץײץʳסʳʥʜʘסʳ 

ʐפʆ ï ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ 

ʉפʆ  ï ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ 

ɹפʆ  ï ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ 

ʕɼʊɸ ï ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʘʮʝʪ ץʳʰץʳʣʳ 

BEAST  ï Bayesian Evolutionary Analysis Sampling Trees/ɹʘʡʝʩ 

ʵʚʦʣʶʮʠʷʣʳץ ʪʘʣʜʘʫ ʙʘסʜʘʨʣʘʤʘʩʳ 

BLAST ï Basic Local Alignment Search Tool/ʥʝʛʽʟʛʽ ʞʝʨʛʽʣʽʢʪʽ ʪʫʨʘʣʘʫ 

ʽʟʜʝʫ ײץʨʘʣʳ 

CA1  ï Central Asia 1/ʆʨʪʘʣʳץ ɸʟʠʷ 1 

CER ï ï Cell Engineering Research/ʟʝʨʪʭʘʥʘʣʳץ ʞʘʩʫʰʘ ʟʝʨʪʪʝʫʽ 
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ClustalW  ï Clustal Weighted/ʩʘʣʤʘץʪʘʣסʘʥ Clustal 

DNA  ï Deoxyribonucleic Acid/ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥ ץʳʰץʳʣʳ  

dsDNA  ï double-stranded deoxyribonucleic acid/ץʦʩ ʪʽʟʙʝʢʪʽ 

ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥ ץʳʰץץʳʣʳ  

FastQC  ï Fast Quality Control/ʞʳʣʜʘʤ ʩʘʧʘ ʙʘץʳʣʘʫʳ 

GC%  ï ɻʫʘʥʠʥ-ʮʠʪʦʟʠʥ ʧʘʡʳʟʳ 

G  ï Glycoprotein/ʛʣʠʢʦʧʨʦʪʝʠʥ  

HS  ï High Sensitivity/ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳץ 

L  ï Large protein/װʣʢʝʥ ʘץʫʳʟ  

MAFFT  ï Multiple Alignment using Fast Fourier Transform/ɾʳʣʜʘʤ ʌʫʨʴʝ 

ʪװʨʣʝʥʜʽʨʫʽʥ ץʦʣʜʘʥʘʪʳʥ ʢᴇʧʪʽʢ ʪʫʨʘʣʘʫ  

MCC  ï Maximum Clade Credibility/ʂʣʘʜʘʥʳש ʝש ʞʦסʘʨʳ ʩʝʥʽʤʜʽʣʽʛʽ 

MEGA ï Molecular Evolutionary Genetics/Analysis ʤʦʣʝʢʫʣʘʣʳץ 

ʵʚʦʣʶʮʠʷʣʳץ - ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ  

MNA ï mouse neuroblastoma/ʪʳʰץʘʥ ʥʝʡʨʦʙʣʘʩʪʦʤʘʩʳ ʞʘʩʫʰʘʣʘʨʳ  

MRCA  ï Most Recent Common Ancestor/ɽש ʩʦסשʳ ʦʨʪʘץ ʘʪʘ-ʙʘʙʘ  

MCMC  ï Markov Chain Monte Carlo/ʄʘʨʢʦʚ ʪʽʟʙʝʢʪʽ ʄʦʥʪʝ-ʂʘʨʣʦ 

NaOH  ï ʥʘʪʨʠʡ ʛʠʜʨʦʢʩʠʜʽ 

NCBI ï National Center for Biotechnology Information /ױʣʪʪʳץ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷʣʳץ ʘץʧʘʨʘʪ ʦʨʪʘʣʳסʳ 

NGS ï Next Generation Sequencing/ʂʝʣʝʩʽ ʙʫʳʥ ʩʝʢʚʝʥʠʨʣʝʫʽ  

NTC  ï No Template Control/ʤʘʪʨʠʮʘʩʳʟ ʙʘץʳʣʘʫ  

N  ï Normality/ʝʨʽʪʽʥʜʽʥʽש ʥʦʨʤʘʣʜʳʣʳסʳ ʞᴅʥʝ ʥʫʢʣʝʦʧʨʦʪʝʠʥ 

PV  ï Pasteur Virus/ʇʘʩʪʝʨ ʚʠʨʫʩʳ  

Q30  ï quality score 30/ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʽ 30 

QC  ï Quality Control/ʩʘʧʘʥʳ ʙʘץʳʣʘʫ  

RABV-

GLUE  

ï Rabies virus Genes Linked by Underlying Evolution/ʕʚʦʣʶʮʠʷʣʳץ 

ʥʝʛʽʟʜʝ ʙʘʡʣʘʥʳʩʪʳʨʳʣסʘʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ ʛʝʥʜʝʨʽ  

RT-qPCR ï Reverse Transcription quantitative PCR/ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷʣʳ 

ʩʘʥʜʳץ ʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷ  

SPAdes  ï St. Petersburg genome assembler/ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʛʝʥʦʤ 

ʞʠʥʘץʪʘʫʰʳ 

SPRI  ï Solid Phase Reversible Immobilization/פʘʪʪʳ ʬʘʟʘʜʘסʳ ץʘʡʪʳʤʜʳ 

ʠʤʤʦʙʠʣʠʟʘʮʠʷ 

ST  ï Steppe Type /ʜʘʣʘʣʳץ ʪʠʧ 

TAE ï Tris-Acetate-Ethylenediaminetetraaceticacid/ʪʨʠʩ-ʘʮʝʪʘʪ-

ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʘʮʝʪ ץʳʰץʳʣʳ 

TMRCA ï Time to Most Recent Common Ancestor/ʉʦסשʳ ʦʨʪʘץ ʘʪʘ-ʙʘʙʘ 

ʫʘץʳʪʳ 

Tris-HCl ï ʪʨʠʩ (ʛʠʜʨʦʢʩʠʤʝʪʠʣ) ʘʤʠʥʦʤʝʪʘʥʥʳש ʪײʟ ץʳʰץʳʣʳ 

VADR  ï Viral Annotation DefineR/ɺʠʨʫʩʪʳץ ʘʥʥʦʪʘʮʠʷ ʘʥʳץʪʘʫʰʳʩʳ  

WAHIS ï World Animal Health Information System/ᴄʣʝʤʜʽʢ ʞʘʥʫʘʨʣʘʨ 

ʜʝʥʩʘʫʣʳסʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳץ ʞװʡʝ  
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ʂɯʈɯʉʇɽ 

 

ʊʘץʳʨʳʧʪʳש ᴇʟʝʢʪʽʣʽʛʽ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʡʤʘץʪʘʨʳʥʜʘ 

ʞʘʥʫʘʨʣʘʨʜʳש ʠʥʬʝʢʮʠʷʣʳץ ʘʫʨʫʣʘʨʳ ʙʦʡʳʥʰʘ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡ 

ʙʽʨʢʝʣʢʽ ʝʤʝʩ, ᴅʨ ᴇשʽʨʜʽש ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʰʘʨʫʘʰʳʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʘʡץʳʥʜʘʣʘʜʳ. ɸʣʜʳʥ ʘʣʫ ʞᴅʥʝ ץʘʨʩʳ ʽʥʜʝʪʪʽʢ ʽʩ-ʰʘʨʘʣʘʨ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫʜʳש ʩʘʧʘʩʳʥʘ, ʟʝʨʪʭʘʥʘʣʘʨʜʘ ʞװʨʛʽʟʽʣʝʪʽʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥʝ ʞᴅʥʝ ʩʘʥʠʪʘʨʣʳץ-

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʪʘʣʘʧʪʘʨʜʳש ʪʦʣʳץ ʦʨʳʥʜʘʣʫʳʥʘ ʪᴅʫʝʣʜʽ. 

ʀʥʬʝʢʮʠʷʣʳץ ʘʫʨʫʣʘʨ ʢʝʟʽʥʜʝ ʽʥʜʝʪʪʽʢ ʪʽʟʙʝʢʪʽ װʟʫ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ-

ʩʘʥʠʪʘʨʠʷʣʳץ ʢʝʰʝʥʜʽ ʰʘʨʘʣʘʨʜʳש ʫʘץʪʳʣʳ ʦʨʳʥʜʘʣʫʳʥʘ, ץʦʣʘʡʩʳʟ 

ʧʫʥʢʪʪʝʨʜʝ ʞװʨʛʽʟʽʣʝʪʽʥ ʞײʤʳʩʪʘʨʜʳש ʞװʡʝʣʽʣʽʛʽʥʝ ʞᴅʥʝ ʘʨʥʘʡʳ ʘʣʜʳʥ ʘʣʫ 

 ʥʜʘʡײʦʣʜʘʥʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ʄץ ʪʠʽʤʜʽ (ʚʘʢʮʠʥʘ, ʩʘʨʳʩʫ) שʨʘʣʜʘʨʳʥʳײץ

ʰʘʨʘʣʘʨ ʤʘʣ ᴇʣʽʤʽʥ ʘʟʘʡʪʳʧ, ʰʘʨʫʘʰʳʣʳץץʘ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʝʣʝʫʣʽ 

ʧʘʡʜʘ ᴅʢʝʣʝʜʽ. ᴄʣʝʤʥʽש ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʽʥʜʝ ʟʦʦʥʦʟʜʳץ ʠʥʬʝʢʮʠʷʣʘʨʜʳש 

ʪʘʨʘʣʫʳ ʞʘʥʫʘʨʣʘʨ ʜʝʥʩʘʫʣʳסʳʥ ʙʘץʳʣʘʫʜʳש ʢװʰʝʡʪʽʣʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʪᴇʤʝʥʜʝʛʝʥʽʤʝʥ, ץʘʟʽʨʛʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘסʜʘʡʳʥʜʘ פʘʟʘץʩʪʘʥ 

ʘʫʤʘסʳʥʘ ʘʩʘ ץʘʫʽʧʪʽ, ʦʥʳש ʽʰʽʥʜʝ ʢʘʨʘʥʪʠʥʜʽʢ ʘʫʨʫʣʘʨʜʳש ʝʥʫ ʞᴅʥʝ ʪʘʨʘʣʫ 

 .ʪʘʣʳʧ ʢʝʣʝʜʽץʛʝʡʜʝ ʩʘשʘʨʳ ʜʝסʘʫʧʽ ᴅʣʽ ʜʝ ʞʦץ

ʉʦʣ ʩʝʙʝʧʪʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳװ ,שʡ ʞᴅʥʝ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨʜʳש ʘʩʘ 

 ʘʤʪʘʤʘʩʳʟץ ʘʫʽʧʩʽʟʜʽʛʽʥץ ץʘʣʫʳ ʤʝʥ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳסʦʨץ ʘʫʽʧʪʽ ʘʫʨʫʣʘʨʜʘʥץ

ʝʪʫ ʚʝʪʝʨʠʥʘʨʠʷ סʳʣʳʤʳ ʤʝʥ ʧʨʘʢʪʠʢʘʩʳʥʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. ɹײʣ ʙʘסʳʪ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥ ץʦʨסʘʫ, ʭʘʣʳץʪʳ ץʘʫʽʧʩʽʟ ʘʟʳץ - 

ʪװʣʽʢʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ ᴇʥʝʨʢᴅʩʽʧʪʽ ʩʘʧʘʣʳ ʰʠʢʽʟʘʪʧʝʥ ʞʘʙʜʳץʪʘʫ װʰʽʥ 

ʜʝ ʤʘשʳʟʜʳ. 

 ʳʤʜʘʩʳʥʘ ʞʘʪʘʪʳʥ Rabiesץײʪʳʨʫ ï Lyssavirus ʪʫʳʩʳʥʘ, Rhabdoviridae ʪײפ

virus ײץʪʳʨʫ ʚʠʨʫʩʳʤʝʥ ץʦʟʜʳʨʳʣʘʪʳʥ, ʪʘʙʠסʠ ʦʰʘץʪʳ, ʘʩʘ ץʘʫʽʧʪʽ, ᴇʣʽʤʛʝ 

ᴅʢʝʣʝʪʽʥ ʞץײʧʘʣʳ ʘʫʨʫ [1].  

 ʪʘʨʳʥʜʘ ʢʝʟʜʝʩʝʪʽʥץʜʝʥ ʘʩʪʘʤ ʝʣʜʝʨʽ ʤʝʥ ʘʡʤʘ-150 שᴅʣʝʤʥʽ ץʪʳʨʳײפ

ʚʠʨʫʩʪʳץ ʘʫʨʫ. ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳʥʳש ɸʟʳץ-ʪװʣʽʢ ʞᴅʥʝ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ײʡʳʤʳ (ʌɸʆ) ʢʝʣʪʽʨʛʝʥ ʤᴅʣʽʤʝʪ ʙʦʡʳʥʰʘ, ʞʳʣ ʩʘʡʳʥ ʰʘʤʘʤʝʥ 

55 ʤʳש ʘʜʘʤʥʳש ᴇʣʽʤʽʥʝ ʩʝʙʝʧʢʝʨ ʙʦʣʘʜʳ, ʦʥʳ95 ש ʧʘʡʳʟʳ ɸʬʨʠʢʘ ʤʝʥ ɸʟʠʷ 

ʝʣʜʝʨʽʥʝ ʪʠʝʩʽʣʽ. ʉʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʽש 

ʥʘץʪʳ ʢᴇʣʝʤʽ ʙײʜʘʥ ʞʦסʘʨʳ ʙʦʣʫʳ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʘסשʘʨʪʘʜʳ. 

 ʘ ʥʝʛʽʟʽʥʝʥסʳʣʳ ʘʜʘʤʜʘʨץʪʽʩʪʝʫʽ ʘʨ שʘʥ ʞʘʥʫʘʨʣʘʨʜʳסʪʳʨץײʪʳʨʫ  ʞײפ

ʙʝʨʽʣʝʪʽʥ ᴇʣʽʤʛʝ ᴅʢʝʣʝʪʽʥ ʚʠʨʫʩʪʳץ ʟʦʦʥʦʟʜʳץ ʘʫʨʫ. ɸʫʨʫ ʢʣʠʥʠʢʘʣʳץ ʙʝʣʛʽʣʝʨ 

ʧʘʡʜʘ ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ 100% ᴇʣʽʤ ʢᴇʨʩʝʪʢʽʰʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ 

ʥʝʡʨʦʵʥʮʝʬʘʣʠʪʧʝʥ ᴇʪʝʜʽ. ɾʳʣ ʩʘʡʳʥ ᴅʣʝʤ ʙʦʡʳʥʰʘ ײץʪʳʨʫʜʘʥ 55 000-ʥʘʥ 

ʘʩʪʘʤ ʘʜʘʤ ʞᴅʥʝ 1 ʤʠʣʣʠʦʥʥʘʥ ʘʩʪʘʤ ʞʘʥʫʘʨ ץʘʟʘ ʪʘʙʘʜʳ. ײפʪʳʨʫʜʘʥ ʙʦʣʘʪʳʥ 

ʪʽʢʝʣʝʡ ʰʳסʳʥʜʘʨ ʞʳʣ ʩʘʡʳʥ 4 ʤʠʣʣʠʘʨʜ ʝʫʨʦʜʘʥ ʘʩʘʜʳ. 

ʂᴇʧʪʝʛʝʥ ʵʥʜʝʤʠʷʣʳץ ʝʣʜʝʨ ʩʠʷץʪʳ, פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʜʘ ʞʘʥʫʘʨʣʘʨ 

ʘʨʘʩʳʥʜʘסʳ ײץʪʳʨʫ ʞʳʣ ʩʘʡʳʥ ʪʽʨʢʝʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, װʡ ʠʪʪʝʨʽ ʤʝʥ 

ʤʳʩʳץʪʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳʥ ʚʘʢʮʠʥʘʮʠʷʣʘʫ 

ʙʘסʜʘʨʣʘʤʘʩʳ ʞᴅʥʝ ʚʘʢʮʠʥʘʤʝʥ ʩʽשʜʽʨʽʣʛʝʥ ʞʝʤʜʝʨʜʽ ʪʘʨʘʪʫ ʘʨץʳʣʳ ʪװʣʢʽʣʝʨʜʽ 

ʚʘʢʮʠʥʘʮʠʷʣʘʫʜʳש ʰʝʢʪʝʫʣʽ ʙʘסʜʘʨʣʘʤʘʩʳ ʞװʨʛʽʟʽʣʝʜʽ. ɸʣʘʡʜʘ ʞʘʥʫʘʨʣʘʨ 
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ʘʨʘʩʳʥʜʘסʳ ʘʫʨʫʰʘשʜʳץʪʳש ʪᴇʤʝʥʜʝʫʽ ʙʘʡץʘʣʤʘʡ ʦʪʳʨ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 

ʘʪʘʣסʘʥ ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽ ʝʣ ʘʫʤʘסʳʥʜʘ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ 

 ʵʧʠʜʝʤʠʦʣʦʛʠʷʩʳʥ שʳʣʳ ʦʥʳץʪʘʨʘʣʫʳʥ ʟʝʨʪʪʝʫ ʘʨ ץʛʝʦʛʨʘʬʠʷʣʳ שʪʳʨʫʜʳײץ

ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʫ ʞᴅʥʝ ʢװʨʝʩ ʰʘʨʘʣʘʨʳʥ ʙʘסʘʣʘʫ ʙʦʣʜʳ [2]. 

 ʜʘʡʳ ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝסʞʘ ץʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳ שʪʳץʪʳʨʳײץ ʳסʩʪʘʥʜʘץʘʟʘפ

ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ ʨʝʪʽʥʜʝ ץʘʣʳʧ ʦʪʳʨ. 2019 ʞʳʣʳ 58 

ʦʰʘ2020 ,ץ ʞʳʣʳ 124 ʦʰʘץ, ʘʣ 2021 ʞʳʣʜʳש ʘʣסʘʰץʳ ʩʝʛʽʟ ʘʡʳʥʜʘ 71 ʦʰʘץ 

ʘʥʳץʪʘʣסʘʥ. 2020 ʞʳʣסʳ 31 ʞʝʣʪʦץʩʘʥסʘ ʜʝʡʽʥ ʞʘʣʧʳ 131 ʦʰʘץ ʪʽʨʢʝʣʽʧ, 

ʦʣʘʨʜʳש ʞʝʪʝʫʽ 2019 ʞʳʣʜʘʥ ʙʝʨʽ ʞʦʡʳʣʤʘʡ ʩʘץʪʘʣסʘʥ. ɯʥʜʝʪ ʦʰʘץʪʘʨʳʥʳ65 ש 

ʧʘʡʳʟʳ 15 ʦʙʣʳʩʪʳש ʪᴇʨʪʝʫʽʥʝ ʪʠʝʩʽʣʽ: ʊװʨʢʽʩʪʘʥ (38), ʐʳסʳʩ פʘʟʘץʩʪʘʥ (22), 

ʇʘʚʣʦʜʘʨ (14) ʞᴅʥʝ ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʪʘʨʳ (11). ɹײʣ ᴇשʽʨʣʝʨ ʦʥʜʘסʘʥ 

ʞʳʣʜʘʨ ʙʦʡʳ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘ ײץʪʳʨʳץ ʙʦʡʳʥʰʘ ʪײʨʘץʩʳʟ ʘʡʤʘץ 

ʙʦʣʳʧ ʢʝʣʝʜʽ: 2013ï2020 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʨʝʩʧʫʙʣʠʢʘʜʘסʳ ʙʘʨʣʳײץ ץʪʳʨʳץ 

ʦʰʘץʪʘʨʳʥʳ45 ש ʧʘʡʳʟʳ ʜᴅʣ ʦʩʳ ᴇשʽʨʣʝʨʜʝ ʪʽʨʢʝʣʛʝʥ. 

 ʪʳץʨʘײʜʘʡʜʳ ʪסʞʘ ץʘʫʽʧʪʽʣʽʛʽ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ᴅʣʝʫʤʝʪʪʽʢ שʪʳץʪʳʨʳײפ

ʙʘץʳʣʘʫ ʤʝʥ ʥʘץʪʳ ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ʐסײʳʣ ʘʣʜʳʥ ʘʣʫ 

ʰʘʨʘʣʘʨʳʥ ץʘʙʳʣʜʘʫ װʰʽʥ ʪʦʣʳץץʘʥʜʳ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨ ʤʘשʳʟʜʳ. 

ᴄʨʪװʨʣʽ ʦʰʘץʪʘʨʜʘסʳ ʘʫʨʫ ʪʘʨʘʣʫʳʥʳש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢᴇʧ ʞʘסʜʘʡʜʘ 

ʚʠʨʫʩ ʠʟʦʣʷʪʪʘʨʳʥʳץ שʘʩʠʝʪʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣסʘʥʜʳץʪʘʥ, 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʰʘʨʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʧʝʥ 

ʚʠʨʫʩ ʠʟʦʣʷʪʪʘʨʳʥʳץ שʘʩʠʝʪʪʝʨʽʥ ʪʝʨʝש ʪʘʣʜʘʫסʘ ʪᴅʫʝʣʜʽ. 

ɸʣʘʡʜʘ ʵʧʠʟʦʦʪʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʫʨʫʜʳש ʪʘʨʘʣʫ ץʘʨץʳʥʳʥ 

ʩʠʧʘʪʪʘסʘʥʳʤʝʥ, ʽʥʜʝʪʪʽש ʰʳסʫ ʪʝʛʽ ʤʝʥ ʪʘʨʘʣʫ ʞʦʣʜʘʨʳʥ ʥʘץʪʳ ʘʥʳץʪʘʫ װʰʽʥ 

ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ץʘʞʝʪ. 

 ʞᴅʥʝ ץʛʝʥʝʪʠʢʘʣʳ-ץʤʦʣʝʢʫʣʘʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ ʩʪʘʥʜʘץʘʟʘפ

ʘʥʪʠʛʝʥʜʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞװʡʝʣʽ ʪװʨʜʝ ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʤʘʩʰʪʘʙʳ 

ʟʝʨʪʪʝʣʤʝʛʝʥ. ɸʣסʘʰ ʨʝʪ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘסʳ ʞʘʥʫʘʨʣʘʨʜʘʥ ʙᴇʣʽʥʽʧ 

ʘʣʳʥסʘʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳש ʙʽʨץʘʪʘʨʳ װʰʽʥ ʪʦʣʳץ ʛʝʥʦʤʜʳץ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ ʘʥʳץʪʘʣʜʳ. ɹסײʘʥ ʜʝʡʽʥ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ 

ʥʝʛʽʟʽʥʝʥ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳ ʤʝʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʝʩʪ - ʞװʡʝʣʝʨʜʽ 

ʞʝʪʽʣʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʙʦʣʘʪʳʥ. ɹײʣ ʟʝʨʪʪʝʫʣʝʨʜʽש ʤʘשʳʟʜʳʣʳסʳ ʞʦסʘʨʳ, 

ʩʝʙʝʙʽ ʚʠʨʫʩ ʛʝʥʦʪʠʧʪʝʫ ᴅʜʽʩʪʝʨʽ ײץʪʳʨʳץʪʳש ʘʣʜʳʥ ʘʣʫ ʩʪʨʘʪʝʛʠʷʩʳʥ 

ʞʝʪʽʣʜʽʨʫʜʽש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ. 

ʅʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʚʠʨʫʩʪʳש ʵʚʦʣʶʮʠʷʣʳץ ʪʘʨʠʭʳʥ, 

ʛʝʥʝʪʠʢʘʣʳץ ʥײʩץʘʣʘʨʳʥ ʞᴅʥʝ ʪʘʨʘʣʫ ʤʝʨʟʽʤʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄײʥʜʘʡ ʪᴅʩʽʣ ʽʥʜʝʪʪʽʢ ʙʘץʳʣʘʫʜʳ ʢװʰʝʡʪʽʧ, ʘʫʨʫʜʳש ʪʘʨʘʣʫ ʜʠʥʘʤʠʢʘʩʳʥ 

ʪʝʨʝש ʪװʩʽʥʫʛʝ ʞʦʣ ʘʰʘʜʳ. 

2020 ï 2022 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ פʘʟʘץʩʪʘʥʜʘסʳ 

 ץʛʝʦʛʨʘʬʠʷʣʳ שʣʛʽʣʝʨʜʽװ ʘʥסʘʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥץץʘ ʰʘʣʜʳץץʪʳʨʳײץ

ʪʘʨʘʣʫʳ, ʚʠʨʫʩ ʠʟʦʣʷʪʪʘʨʳʥʳש ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʛʝʥʝʪʠʢʘʣʳץ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳ ʪʫʨʘʣʳ ʪʦʣʳץ ʜʝʨʝʢ ʙʝʨʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʜʝʛʽ ʠʟʦʣʷʪʪʘʨʤʝʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʳ ʜʘ ʘʥʳץʪʘʣʜʳ. 

ʆʩʳʣʘʡʰʘ, פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ 

ᴅʨʪװʨʣʽʣʽʛʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʜʝʨʝʢʪʝʨʜʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʙײʣ ʙʘסʳʪʪʘסʳ 

ʟʝʨʪʪʝʫʣʝʨʜʽש ᴇʟʝʢʪʽʣʽʛʽʥ ʘʡץʳʥʜʘʡʜʳ. ɸʣʳʥסʘʥ ʛʝʥʝʪʠʢʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ 
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ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛʪʽ ʞʝʪʽʣʜʽʨʫʛʝ, ʘʫʨʫʜʳש ʪʘʨʘʣʫ ʞʦʣʜʘʨʳʥ 

ʥʘץʪʳʣʘʫסʘ ʞᴅʥʝ ײץʪʳʨʳץץʘ ץʘʨʩʳ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ. פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʘʥ ʦץʰʘʫʣʘʥסʘʥ Rabies 

lyssavirus ʰʪʘʤʜʘʨʳʥ ʤʦʣʝʢʫʣʘʣʳץ - ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʩʠʧʘʪʪʘʫ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʘʡʥʘʣʳʤʜʘסʳ ʰʪʘʤʜʘʨʤʝʥ ʛʝʥʝʪʠʢʘʣʳץ ʩᴅʡʢʝʩʪʽʛʽʥ ʙʘסʘʣʘʫ. 

 ʳʣʳʤʠ ʤʽʥʜʝʪʪʝʨס ʰʽʥ ʪᴇʤʝʥʜʝʛʽʜʝʡװ ʘ ʞʝʪʫץʩʘʪץʘʥ ʤʘסʦʡʳʣפ

ʘʡץʳʥʜʘʣʜʳ: 

1. Rabies lyssavirus ʰʪʘʤʜʘʨʳʥʳש ʢɼʅװ פʣʛʽʣʝʨʽʥ ʞʠʥʘץʪʘʫ.   

 שN ʞᴅʥʝ G ʛʝʥʜʝʨʽʥʝ ʪʠʝʩʽʣʽ ʬʨʘʛʤʝʥʪʪʝʨʜʽ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ .2

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʛʪʝʨʽʥ ʘʥʳץʪʘʫ.  

 שʘʥ ʚʠʨʫʩ ʠʟʦʣʷʪʪʘʨʳʥʳסʽʨʣʝʨʽʥʝʥ ʘʣʳʥשʨʣʽ ᴇװᴅʨʪ שʩʪʘʥʥʳץʘʟʘפ .3

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽʥʝ ʛʝʥʦʪʠʧʪʽʢ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ, 

ᴇʟʘʨʘ ʛʝʥʝʪʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʜʝʥʜʨʦʛʨʘʤʤʘʣʘʨ ײץʨʘʩʪʳʨʫ.   

4. ɸʣʳʥסʘʥ ʛʝʥʦʤʜʳץ ʞᴅʥʝ ʞʘʨʪʳʣʘʡ ʛʝʥʦʤʜʳץ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ 

ʥʝʛʽʟʽʥʜʝ Rabies lyssavirus ʠʟʦʣʷʪʪʘʨʳʥ ץʘʤʪʠʪʳʥ ʜʝʨʝʢʪʝʨ ץʦʨʳʥ 

 .ʘʣʳʧʪʘʩʪʳʨʫץ

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ: ɿʝʨʪʪʝʫ ʞײʤʳʩʳ 2020ï2022 ʞʳʣʜʘʨʳ 

çפʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʘʫʤʘסʳʥʜʘ ʘʡʥʘʣʳʤʜʘסʳ ײץʪʳʨʳץ ʚʠʨʫʩʳʥ 

ʤʦʣʝʢʫʣʷʨʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫè (AP08053353), 2023-2025 ʞʳʣʜʘʨʳ 

AP19679670 çɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ 

ʥʝʛʽʟʽʥʜʝ ʞʘʥʫʘʨʣʘʨʜʳש ʠʥʬʝʢʮʠʷʣʳץ ʘʫʨʫʣʘʨʳʥʘ ץʘʨʩʳ ʜʘʫʘʣʘʫ ʰʘʨʘʣʘʨʳʥ 

ʞʝʪʽʣʜʽʨʫ (ײץʪʳʨʳװ ץʣʛʽʩʽʥʜʝ)è ʘʪʪʳ סʳʣʳʤʠ ʞʦʙʘ ʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ 

ʤʘʪʝʨʠʘʣʳ ʨʝʪʽʥʜʝ פʘʟʘץʩʪʘʥʥʳש ᴅʨʪװʨʣʽ ᴇשʽʨʣʝʨʽʥʝʥ 2020ï2022 ʞʳʣʜʘʨ 

ʘʨʘʣʳסʳʥʜʘ ʞʠʥʘʣסʘʥ ײץʪʳʨʳץץʘ ʢʣʠʥʠʢʘʣʳץ ʢװʜʽʢ ʪʫʜʳʨסʘʥ ʞʘʥʫʘʨʣʘʨʜʘʥ 

ʘʣʳʥסʘʥ 117 ʤʠ װʣʛʽʩʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. תʣʛʽʣʝʨ ʪװʣʢʽ, ץʘʩץʳʨ, ʠʪ, ʤʳʩʳץ, ʽʨʽ ץʘʨʘ 

ʤʘʣ, ײʩʘץ ʤʘʣ ʞᴅʥʝ ʞʳʣץʳʜʘʥ ʘʣʳʥʜʳ. 

ʀʥʬʝʢʮʠʷʣʳץ ʞʘסʜʘʡʜʳ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ, ʢʘʨʪʦʛʨʘʬʠʷʣʳץ 

ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ ʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟʘץ 

ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש çɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʩʘʥʠʪʘʨʠʷè 

ʢʘʬʝʜʨʘʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ. ɺʠʨʫʩʪʳץ ʈʅפ-ʥʳ ʙᴇʣʽʧ ʘʣʫ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽʥʽש çɺʝʪʝʨʠʥʘʨʠʷ ʙʦʡʳʥʰʘ 

 ʘʫʨʫʣʘʨʜʳ ץçʀʥʬʝʢʮʠʷʣʳ ,.ץ ʳè ʙʘʟʘʩʳʥʜʘ (ɸʩʪʘʥʘסʨʝʬʝʨʝʥʪʪʽʢ ʦʨʪʘʣʳ ץʣʪʪʳײ

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫè ʟʝʨʪʭʘʥʘʩʳ) ʞװʨʛʽʟʽʣʜʽ. ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷʣʘʥסʘʥ ʢɼʅפ 

 ץʣʪʪʳױʟʝʨʪʪʝʫʣʝʨ ç ץʛʝʥʝʪʠʢʘʣʳ-ץʤʳʩ ʞᴅʥʝ ʤʦʣʝʢʫʣʘʣʳײʣʛʽʣʝʨʽʤʝʥ ʞװ

ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʦʨʪʘʣʳסʳè ɾʐʉ-ʥʽץ שʦʣʜʘʥʙʘʣʳ ʛʝʥʝʪʠʢʘ ʟʝʨʪʭʘʥʘʩʳʥʜʘ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ.  

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ: ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ײץʪʳʨʳץ ʚʠʨʫʩʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ 

ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʫ װʰʽʥ ʤʦʣʝʢʫʣʘʣʳץ - ʙʠʦʣʦʛʠʷʣʳץ, ʞʦסʘʨʳ 

ᴇʥʽʤʜʽ ʩʝʢʚʝʥʠʨʣʝʫ (NGS), ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʣʳץ, ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʞᴅʥʝ 

ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨ ʢʝʰʝʥʽ ץʦʣʜʘʥʳʣʜʳ. 

ɺʠʨʫʩʪʳץ ʈʅפ-ʥʳ ʙᴇʣʽʧ ʘʣʫ çʌʨʘʢʪʘʣ ɹʠʦè ɾʐʉ ᴇʥʜʽʨʛʝʥ 

ʢʦʤʤʝʨʮʠʷʣʳץ ʪʝʩʪ - ʞװʡʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ᴇʥʜʽʨʫʰʽ ײʩʳʥסʘʥ 

ʥײʩץʘʫʣʳץץʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. ɹᴇʣʽʧ ʘʣʳʥסʘʥ ʈʅפ ʥʝʛʽʟʽʥʜʝ ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ 

ᴅʜʽʩʽʤʝʥ ʢʦʤʧʣʝʤʝʥʪʘʨʣʳ ɼʅפ (ʢɼʅפ) ʩʠʥʪʝʟʜʝʣʜʽ. ײפʪʳʨʳץ ʚʠʨʫʩʳʥʳש 
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ʙʘʩʪʘʧץʳ ʘʥʳץʪʘʣʫʳ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝʛʽ ʧʦʣʠʤʝʨʘʟʘʣʳץ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷ 

(RT - qPCR) ᴅʜʽʩʽʤʝʥ Rotor - Gene ʘʤʧʣʠʬʠʢʘʪʦʨʳʥʜʘ ʦʨʳʥʜʘʣʜʳ. 

 ʘʥסʘ ʘʨʥʘʣסʞʘʙʫ ץʘʤʧʣʠʢʦʥʜʳ ץʛʝʥʦʤʳʥ ʪʦʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʧʨʘʡʤʝʨʣʝʨ NCBI Virus ʜʝʨʝʢʪʝʨ ץʦʨʳʥʜʘסʳ ʪʽʟʙʝʢʪʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, 

MAFFT ʞᴅʥʝ Primer3 ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʘʨץʳʣʳ in silico ʞʦʙʘʣʘʥʜʳ. 

ʇʨʘʡʤʝʨʣʝʨʜʽש ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʘʤʧʣʠʬʠʢʘʮʠʷ ʘʨץʳʣʳ 

ʪʝʢʩʝʨʽʣʜʽ. 

ʊʠʽʤʜʽ ʧʨʘʡʤʝʨʣʝʨ ʥʝʛʽʟʽʥʜʝ ʘʣʳʥסʘʥ ʘʤʧʣʠʢʦʥʜʘʨʜʘʥ ɼʅפ 

ʢʽʪʘʧʭʘʥʘʣʘʨʳ Illumina DNA Prep (Nextera XT ץʘסʠʜʘʩʳ) ʙʦʡʳʥʰʘ ʜʘʡʳʥʜʘʣʳʧ, 

ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫ Illumina MiSeq ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɾʝʢʝʣʝʛʝʥ ʬʨʘʛʤʝʥʪʪʝʨʜʽ ʨʘʩʪʘʫ װʰʽʥ ʉʵʥʛʝʨ ʩʝʢʚʝʥʠʨʣʝʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. 

ʉʝʢʚʝʥʠʨʣʝʫʜʝʥ ʘʣʳʥסʘʥ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨʜʽ ʩʘʧʘʣʳץ ʙʘץʳʣʘʫ ʦץʳʣʳʤ 

ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ᴅʜʽʩʽ ʘʨץʳʣʳ FastQC ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʆץʳʣʳʤʜʘʨʜʳ ʘʣʜʳʥ ʘʣʘ ᴇשʜʝʫ ʞᴅʥʝ ʩʘʧʘʣʳץ ʩװʟʛʽʣʝʫ read trimming ʞᴅʥʝ 

filtering ᴅʜʽʩʪʝʨʽ ʥʝʛʽʟʽʥʜʝ Seqtk ʞᴅʥʝ Sickle ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɺʠʨʫʩʪʳש ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ de 

novo ʞʠʥʘץʪʘʫ ᴅʜʽʩʽʤʝʥ SPAdes ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ. 

ɸʣʳʥסʘʥ ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝʨʜʽ ʨʝʬʝʨʝʥʩʪʽʢ ʛʝʥʦʤʤʝʥ ʩʘʣʳʩʪʳʨʫ 

ʦץʳʣʳʤʜʘʨʜʳ ʪʫʨʘʣʘʫ ᴅʜʽʩʽ ʘʨץʳʣʳ BWA ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ, ʘʣ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʚʘʨʠʘʥʪʪʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʢʦʥʩʝʥʩʫʩ ʪʽʟʙʝʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

variant calling ᴅʜʽʩʽ ʥʝʛʽʟʽʥʜʝ FreeBayes, BCFtools ʞᴅʥʝ SAMtools ײץʨʘʣʜʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

 ʛʝʥʦʪʠʧʪʽʢ ʪʠʝʩʽʣʽʛʽ ʛʝʥʦʪʠʧʪʝʫ ᴅʜʽʩʽʤʝʥ שʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳ ץʪʳʨʳײפ

RABV - GLUE ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ʘʥʳץʪʘʣʜʳ. ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ץʘʪʳʥʘʩʪʘʨʜʳ 

ʙʘסʘʣʘʫ Neighbor - Joining ʞᴅʥʝ ɹʘʡʝʩ ᴅʜʽʩʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ 

ʪʘʣʜʘʫ ʘʨץʳʣʳ MEGA X ʞᴅʥʝ BEAST ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨʜʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ʘʥʥʦʪʘʮʠʷʣʘʫ ʛʨʘʬʠʢʘʣʳץ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ᴅʜʽʩʽʤʝʥ iTOL ʚʝʙ - ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ʕʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʝʩʝʧʪʝʫ ʞᴅʥʝ ʢʘʨʪʦʛʨʘʬʠʷʣʳץ ʪʘʣʜʘʫ 

-ץʦʣʜʘʥʳʣʜʳ. ʄʦʣʝʢʫʣʘʣʳץ ᴅʜʽʩʪʝʨ ץʰʽʥ ʩʪʘʥʜʘʨʪʪʳ ʩʪʘʪʠʩʪʠʢʘʣʳװ

ʛʝʥʝʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨʜʳש ʩʝʥʽʤʜʽʣʽʛʽ 

1000 bootstrap ʨʝʧʣʠʢʘʮʠʷʩʳ ʘʨץʳʣʳ ʪʝʢʩʝʨʽʣʜʽ. ɹʘʨʣʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʝʩʝʧʪʝʫʣʝʨ Microsoft Excel ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ ʞᴅʥʝ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ MEGA X, BEAST ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʣʳץ ʧʘʢʝʪʪʝʨʽʥʽש ʽʰʢʽ 

ʘʣʛʦʨʠʪʤʜʝʨʽ ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ɿʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽ. פʘʟʘץʩʪʘʥʥʳש ᴅʨʪװʨʣʽ ᴇשʽʨʣʝʨʽʥʜʝ ײץʪʳʨʳץץʘ 

ʢʣʠʥʠʢʘʣʳץ ʢװʜʽʢ ʪʫסʳʟסʘʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ ʧʘʪʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ 

ʤʝʥ ʦʣʘʨʜʘʥ ʦץʰʘʫʣʘʥסʘʥ Rabies lyssavirus ʰʪʘʤʜʘʨʳ. 

ɿʝʨʪʪʝʫ ʧᴅʥʽ. ײפʪʳʨʳץ ʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳש ʤʦʣʝʢʫʣʘʣʳץ-

ʛʝʥʝʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʛʝʥʦʪʠʧʪʽʢ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, 

ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳפ שʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʪʘʨʘʣʫ ʟʘשʜʳʣʳץʪʘʨʳ. 

ɿʝʨʪʪʝʫʜʽס שʳʣʳʤʠ ʞʘשʘʣʳסʳ. ʆʩʳ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ פʘʟʘץʩʪʘʥ 

ʘʫʤʘסʳʥʜʘ 2020ï2022 ʞʳʣʜʘʨʳ ʘʡʥʘʣʳʤʜʘ ʙʦʣסʘʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ 

ʠʟʦʣʷʪʪʘʨʳʥʳש ʛʝʥʝʪʠʢʘʣʳײץ ץʨʳʣʳʤʳ ʘʣסʘʰ ʨʝʪ ʪʦʣʳץ ʛʝʥʦʤʜʳץ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʩʠʧʘʪʪʘʣʜʳ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʚʠʨʫʩʪʳש 
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ʢʦʩʤʦʧʦʣʠʪʪʽʢ ʤʘʞʦʨ ʢʣʘʜʘסʘ ʞᴅʥʝ CA1 ʤʠʥʦʨ ʢʣʘʩʳʥʘ ʞʘʪʘʪʳʥʳʥ, ʩʦʥʜʘʡ - ʘץ 

ʞʝʢʝʣʝʛʝʥ ʠʟʦʣʷʪʪʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʪʘʨʤʘץʪʘʨ 

ʪװʟʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɿʝʨʪʪʝʫ ʘʷʩʳʥʜʘ N, P, M ʞᴅʥʝ G ʛʝʥʜʝʨʽʥʽש ʪʦʣʳץ ʢʦʜʪʘʡʪʳʥ ʘʡʤʘץʪʘʨʳʥ 

ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫסʘ ʞᴅʥʝ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʝʨʪʭʘʥʘʣʳץ 

ʭʘʪʪʘʤʘ ʘʣסʘʰ ʨʝʪ ʘʧʨʦʙʘʮʠʷʣʘʥʜʳ. ױʩʳʥʳʣסʘʥ ʭʘʪʪʘʤʘ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש 

ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʤʦʥʠʪʦʨʠʥʛʽʥ ʞװʨʛʽʟʫ װʰʽʥ ץʦʣʜʘʥʙʘʣʳ ʤʘשʳʟסʘ ʠʝ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳ31 ש ʪʦʣʳץ ʞᴅʥʝ ʞʘʨʪʳʣʘʡ 

ʛʝʥʦʤʜʳץ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʛʽ ʘʣסʘʰ ʨʝʪ ʘʥʳץʪʘʣʳʧ, ʭʘʣʳץʘʨʘʣʳץ GenBank 

ʜʝʨʝʢץʦʨʳʥʘ ʪʽʨʢʝʣʜʽ. ɸʪʘʣסʘʥ ʪʽʟʙʝʢʪʝʨ PRJNA832888 BioProject ʰʝשʙʝʨʽʥʜʝ 

ʞװʡʝʣʝʥʽʧ, OP477379ïOP477391 ʞᴅʥʝ ON366706ïON366710 ʪʽʨʢʝʫ 

ʥᴇʤʽʨʣʝʨʽʤʝʥ ʞʘʨʠʷʣʘʥʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʘʡʥʘʣʳʤʜʘסʳ 

Rabies lyssavirus ʰʪʘʤʜʘʨʳʥʳש ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ 

 ʘʰ ʨʝʪסʳ ʘʣסʛʝʡʜʝʛʽ ʜʝʨʝʢʪʝʨ ʞʠʳʥʪʳשʜʝ ץʣʪʪʳײ ʘʥסʨʳʣʳʤʜʘʥײץ ʘʤʪʠʪʳʥץ

 .ʘʣʳʧʪʘʩʪʳʨʳʣʜʳץ

ɾײʤʳʩʪʳש ʪᴅʞʽʨʠʙʝʣʽʢ ʤʘשʳʟʜʳʣʳסʳ: ɹײʣ ʟʝʨʪʪʝʫ ײץʪʳʨʳץʪʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫʜʳ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʡʜʽ. ײפʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ 

 ʘ ʞᴅʥʝסʰʪʘʤʜʘʨʜʳ ʘʞʳʨʘʪʫ ץʪʳץʨʛʝʥ ʘʡʤʘװʨʳʣʳʤʳʥ ʩʠʧʘʪʪʘʫ ʘʡʥʘʣʳʤʜʘ ʞײץ

ʦʣʘʨʜʳש ʵʧʠʟʦʦʪʠʷʣʳץ ʤʘשʳʟʳʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʦʣʝʢʫʣʘʣʳץ - ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ װʡ ʞᴅʥʝ ʞʘʙʘʡʳ 

ʞʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʜʘסʳ ʚʠʨʫʩ ʘʡʥʘʣʳʤʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʘʥʳץʪʘʫסʘ, ʠʥʬʝʢʮʠʷʥʳש ʪʘʨʘʣʫ ʙʘסʳʪʪʘʨʳʥ ʥʘץʪʳʣʘʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ײץʪʳʨʳץץʘ ץʘʨʩʳ 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʰʘʨʘʣʘʨʜʳ ʞʦʩʧʘʨʣʘʫ ʙʘʨʳʩʳʥʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʚʘʢʮʠʥʘʮʠʷʥʳ ײʡʳʤʜʘʩʪʳʨʫʜʳ סʳʣʳʤʠ ʥʝʛʽʟʜʝʫ, ʵʧʠʟʦʦʪʠʷʣʳץ ʦʰʘץʪʘʨʜʘ 

ʞʝʜʝʣ ᴅʨʝʢʝʪ ʝʪʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʪᴅʫʝʢʝʣ ʘʡʤʘץʪʘʨʳʥ ʘʡץʳʥʜʘʫ 

ʢʝʟʽʥʜʝ ʪʽʢʝʣʝʡ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ. 

  :ʠʜʘʣʘʨסʘץ ʘʨʳʣʘʪʳʥ ʥʝʛʽʟʛʽסʘ ʰʳסʘʫסʦʨפ

1 ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʘʡʥʘʣʳʤʜʘ ʞװʨʛʝʥ ײץʪʳʨʳץ 

ʚʠʨʫʩʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽ ʤʝʥ ʵʚʦʣʶʮʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʘʣסʘʰ ʨʝʪ 

ʢʝʰʝʥʜʽ ʪװʨʜʝ ʩʠʧʘʪʪʘʣʜʳ, ʙײʣ ʘʡʤʘץʪʳץ ʰʪʘʤʜʘʨʜʳש ʤʦʣʝʢʫʣʘʣʳץ-

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

 ץʨʳʣʳʤʳ ʤʝʥ ʛʝʦʛʨʘʬʠʷʣʳײץ ץʬʠʣʦʛʝʥʝʪʠʢʘʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ 2

ʪʘʨʘʣʫʳ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ ʘʥʳץʪʘʣʳʧ, ʚʠʨʫʩ ʮʠʨʢʫʣʷʮʠʷʩʳʥʳש 

ʥʝʛʽʟʛʽ ʦʰʘץʪʘʨʳ ʤʝʥ ʪʘʨʘʣʫ ʙʘסʳʪʪʘʨʳ ʘʡץʳʥʜʘʣʜʳ. 

3 ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ ʭʘʣʳץʘʨʘʣʳץ 

ʜʝʨʝʢץʦʨʣʘʨסʘ (GenBank ʞᴅʥʝ ʪ.ʙ.) ʝʥʛʽʟʽʣʽʧ, ʞʘᴃʘʥʜʳס ץʳʣʳʤʠ ץʘʫʳʤʜʘʩʪʳץ 

 .ʘʣʳʧʪʘʩʪʳʨʳʣʜʳץ ʦʣʞʝʪʽʤʜʽ ʨʝʬʝʨʝʥʩʪʽʢ ʙʘʟʘץ ʰʽʥװ

 ʚʘʨʠʘʥʪʪʘʨʳ ץʘʥ ʛʝʥʝʪʠʢʘʣʳסʪʘʣץʘʥʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ 4

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש ʩʝʟʽʤʪʘʣʜʳסʳ ʤʝʥ ʥʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ װʰʽʥ 

 .ʤʢʽʥ ʝʢʝʥʜʽʛʽ ʥʝʛʽʟʜʝʣʜʽװʦʣʜʘʥʳʣʫʳ ʤץ

5 ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʣʝʨʽ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ײץʪʳʨʳץץʘ 

 ʜʘʡʜʘ ʦʣʘʨʜʳסʘʥ ʞʘסʘʞʝʪ ʙʦʣץ ʘʣʘʫ ʞᴅʥʝסʪʠʽʤʜʽʣʽʛʽʥ ʙʘ שʘʨʩʳ ʚʘʢʮʠʥʘʣʘʨʜʳץ

ʞʘשʘʨʪʫ ʩʪʨʘʪʝʛʠʷʩʳʥ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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 ,ʮʠʨʢʫʣʷʮʠʷ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ 6

ʵʧʠʟʦʦʪʠʷʣʳץ ץʘʜʘסʘʣʘʫ ʤʝʥ ʪᴅʫʝʢʝʣ ʘʡʤʘץʪʘʨʳʥ ʙʦʣʞʘʫʜʳס שʳʣʳʤʠ ʥʝʛʽʟʜʝʨʽ 

 .ʩʳʥʳʣʜʳײ

ɼʠʩʩʝʨʪʘʮʠʷ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʞʘʨʠʷʣʘʥʫʳ ʤʝʥ ʘʧʨʦʙʘʮʠʷʜʘʥ ᴇʪʫʽ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʳש ʥʝʛʽʟʛʽ סʳʣʳʤʠ ʥᴅʪʠʞʝʣʝʨʽ 11 ʞʘʨʠʷʣʘʥʳʤʜʘ ʞʘʨʠʷʣʘʥʜʳ. 

ʆʣʘʨʜʳש ʽʰʽʥʜʝ 2 ʤʘץʘʣʘ Web of Science ʞᴅʥʝ Scopus ʙʘʟʘʣʘʨʳʥʘ ʪʽʨʢʝʣʛʝʥ 

ʞʫʨʥʘʣʜʘ ʞʘʨʳץ ʢᴇʨʜʽ [3, 4] (פʦʩʳʤʰʘ ɸ). 3 ʤʘץʘʣʘʥʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 ʘʙʳʣʜʘʜʳ [5, 6]ץ ʘʥ ʞʫʨʥʘʣʜʘʨסʩʳʥײ ʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽסʳʣʳʤ ʞᴅʥʝ ʞʦנ

 ʫץʢᴇʨʜʽ. ʆ ץʞʘʨʳ (ʦʩʳʤʰʘ ɹפ) ץʘʫʣʳץʩײʥ ץ1 ʤʝʪʦʜʠʢʘʣʳ ,(ʦʩʳʤʰʘ ᴄפ)

 ʤʳʩ ʥᴅʪʠʞʝʣʝʨʽʥ ʝʥʛʽʟʫ ʙʦʡʳʥʰʘ 2 aʢʪ ʝʥʛʽʟʽʣʜʽײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞס ʨʜʽʩʽʥʝװ

 .(ʦʩʳʤʰʘ ɺפ)

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳש ʥʝʛʽʟʛʽ ʥᴅʪʠʞʝʣʝʨʽ ʞʳʣ ʩʘʡʳʥ ʉ. ʉʝʡʬʫʣʣʠʥ 

ʘʪʳʥʜʘסʳ פʘʟʘץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽנ שʳʣʳʤʠ ʢʝשʝʩʽʥʜʝ 

2020 ï2023 ʞʳʣʜʘʨʳ ײʩʳʥʳʣʳʧ, ʝʩʝʧʪʝʨʜʝ ʪʘʣץʳʣʘʥʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʟʝʨʪʪʝʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʙʽʨ ʙᴇʣʽʛʽ 3 ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʘ 

  :2 ʬʦʨʫʤʜʘʨʜʘ ʙʘʷʥʜʘʣʜʳ ,(ʦʩʳʤʰʘ ɻפ)

 ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʝʡʬʫʣʣʠʥʩʢʠʝ 

ʯʪʝʥʠʷ ï 18: çʄʦʣʦʜʝʞʴ ʠ ʥʘʫʢʘ ï ʚʟʛʣʷʜ ʚ ʙʫʜʫʱʝʝè - 2022 [7].  

 ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʝʡʬʫʣʣʠʥʩʢʠʝ 

ʯʪʝʥʠʷ - 18(2): çʅʘʫʢʘ ʍʍI ʚʝʢʘ ï ʵʧʦʭʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠè 2022 [8].  

 12-ʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʠʙʠʨʩʢʘʷ 

ʜʝʨʝʚʥʷ: 200 ʣʝʪ ʨʘʟʚʠʪʠʷ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ï ʦʪ ʨʝʬʦʨʤ ʄ.ʄ. ʉʧʝʨʘʥʩʢʦʛʦ ʜʦ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʮʝʥʪʨʘ ʉʠʙʠʨʠè ʧʨʦʭʦʜʠʚʰʝʡ ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ ʆʤʩʢʠʡ 

ɻɸʋ 21 - 23 ʩʝʥʪʷʙʨʷ 2022 ʛʦʜʘ [9] (פʦʩʳʤʰʘ נ).  

 The 1st China Kazakhstan Veterinary Medicine Science and Technology 

Postgraduate Academic Forum Co - organized by Harbin Veterinary Research 

Institute, Seifullin Kazakh Agro Technical University, China-Kazakhstan Belt and 

Road Joint Laboratory on Agricultural Sciences, Belt and Road Joint Center for 

Animal Infectious Diseases Prevention and Control. 28 May 2022 (פʦʩʳʤʰʘ נ).  

 ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦʩʚʷʱʝʥʥʦʡ 120-

ʣʝʪʠʶ ʩʦ ʜʥʷ ʦʩʥʦʚʘʥʠʷ ʢʘʟʘʭʩʢʦʛʦ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, 2025 ʛ. [10].  

ɸʚʪʦʨʜʳש ʞʝʢʝ װʣʝʩʽ. ɼʠʩʩʝʨʪʘʮʠʷ ʪʘץʳʨʳʙʳ ʘʷʩʳʥʜʘ ʦʨʳʥʜʘʣסʘʥ 

ʞײʤʳʩʪʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʘʚʪʦʨʜʳש ʪʽʢʝʣʝʡ ץʘʪʳʩʫʳʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ᴄʜʝʙʠ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ, ʟʝʨʪʪʝʫ ʙʘסʳʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʤʘץʩʘʪ 

ʧʝʥ ʤʽʥʜʝʪʪʝʨʜʽ ʘʥʳץʪʘʫ, ʪᴅʞʽʨʠʙʝʣʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽ ʞװʨʛʽʟʫ, ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʣʝʨʜʽ ᴇשʜʝʫ ʤʝʥ ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫ, סʳʣʳʤʠ ʤʘץʘʣʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ 

ʜʠʩʩʝʨʪʘʮʠʷ ʤᴅʪʽʥʽʥ ʜʘʡʳʥʜʘʫ ʘʚʪʦʨʜʳש ʞʝʢʝ װʣʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʘ ʝʥʛʽʟʫ ʜʝסʳʣʳʤʠ ʘʡʥʘʣʳʤס ʘʥ ʥᴅʪʠʞʝʣʝʨʜʽסʦʣʞʘʟʙʘʥʳ ʨᴅʩʽʤʜʝʫ ʞᴅʥʝ ʘʣʳʥפ

ʘʚʪʦʨʜʳש ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥʜʝ ʙʦʣʜʳ. 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳײץ שʨʳʣʳʤʳ ʤʝʥ ʢᴇʣʝʤʽ. ɾײʤʳʩ ʞʘʣʧʳ 

ʢᴇʣʝʤʽ 100 ʙʝʪʪʝʥ ʪײʨʘʜʳ. ײפʨʘʤʳʥʘ ʥʦʨʤʘʪʠʚʪʽʢ ʩʽʣʪʝʤʝʣʝʨ, ʘʥʳץʪʘʤʘʣʘʨ, 

ʙʝʣʛʽʣʝʫʣʝʨ ʤʝʥ ץʳʩץʘʨʪʫʣʘʨ, ʢʽʨʽʩʧʝ, ᴅʜʝʙʠʝʪʪʝʨʛʝ ʰʦʣʫ, ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ 

ᴅʜʽʩʪʝʨ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʘʣץʳʣʘʥʫʳ, ץʦʨʳʪʳʥʜʳ ʞᴅʥʝ 

 .ʨʘʪʳʥ ʪʽʟʽʤ ʢʽʨʝʜʽײʘʥ 118 ᴅʜʝʙʠʝʪʪʝʥ ʪסʦʣʜʘʥʳʣץ
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ɼʠʩʩʝʨʪʘʮʠʷʥʳש ʥʝʛʽʟʛʽ ʤᴅʪʽʥʽʥʜʝ 31 ʩʫʨʝʪ ʧʝʥ 16 ʢʝʩʪʝ ʙʝʨʽʣʛʝʥ, ʘʣ 

 ʤʘʪʝʨʠʘʣʜʘʨ ץʠʣʣʶʩʪʨʘʮʠʷʣʳ ץʦʩʳʤʰʘʣʘʨʜʘ 29 ʩʫʨʝʪ ʢʝʣʪʽʨʽʣʛʝʥ. ɹʘʨʣʳץ

ʤᴅʪʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫʣʘʨʜʳ ʪʦʣʳץ ʘʰʫסʘ ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ 

ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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1 ᴄɼɽɹʀɽʊʂɽ ʐʆʃʋ 

 

 ʨʳʣʳʩʳ ʞᴅʥʝײץ ,ʪʘʢʩʦʥʦʤʠʷʩʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ 1.1

ʙʠʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ 

ɺʠʨʫʩʪʘʨʜʳ ʪʘʢʩʦʥʦʤʠʷʣʘʫ ʞᴇʥʽʥʜʝʛʽ ʭʘʣʳץʘʨʘʣʳץ ʢʦʤʠʪʝʪʪʽש 

ʞʽʢʪʝʤʝʩʽʥʝ ʩᴅʡʢʝʩ, ײץʪʳʨʳץ ʘʫʨʫʳʥʳץ שʦʟʜʳʨʫʰʳʩʳ Lyssavirus ʪʫʳʩʳʥʘ, 

Rhabdoviridae ʪץײʳʤʜʘʩʳʥʘ ʞᴅʥʝ Mononegavirales ץʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. Lyssavirus 

ʪʫʳʩʳ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʘʨʘʡ װʰ ʥʝʛʽʟʛʽ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ. 

ɹʽʨʽʥʰʽ ʪʦʧץʘ Rabies virus ʞᴅʥʝ ʦʥʳʤʝʥ ʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥ ʙʽʨץʘʪʘʨ 

ʣʠʩʩʘʚʠʨʫʩʪʘʨ, ʝʢʽʥʰʽ ʪʦʧץʘ Mokola virus, Lagos bat virus ʞᴅʥʝ Shimoni bat virus, 

ʘʣ װʰʽʥʰʽ ʪʦʧץʘ West Caucasian bat virus ʢʽʨʝʜʽ. ʃʠʩʩʘʚʠʨʫʩʪʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ 

ʥʫʢʣʝʦʧʨʦʪʝʠʥ ʜʝשʛʝʡʽʥʜʝ ʢʨʦʩʩ - ʘʥʪʠʛʝʥʜʽʢ ץײʩʘʩʪʳץ ʢᴇʨʩʝʪʝʜʽ [11]. 

 ʳ ʰʘʤʘʤʝʥסʟʳʥʜʳײ ,ʪᴅʨʽʟʜʽ ʧʽʰʽʥʜʽ ץʚʠʨʠʦʥʜʘʨʳ ʦ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

180 ʥʤ, ʜʠʘʤʝʪʨʽ ʦʨʪʘ ʝʩʝʧʧʝʥ 75 ʥʤ. ɺʠʨʠʦʥ ʝʢʽ ץʘʙʘʪʪʳ ʣʠʧʠʜʪʽ ʤʝʤʙʨʘʥʘʤʝʥ 

 ʳ ʙʝʪʽʥʜʝ ʛʣʠʢʦʧʨʦʪʝʠʥʜʽ ʪʽʢʝʥʝʢ ʪᴅʨʽʟʜʽ ᴇʩʽʥʜʽʣʝʨץʩʳʨʪ שʘʥ, ʦʥʳסʘʧʪʘʣץ

ʦʨʥʘʣʘʩץʘʥ. ɻʝʥʦʤʳ ʩʧʠʨʘʣʴʜʽ ʩʠʤʤʝʪʨʠʷʣʳ, ʙʽʨ ʞʽʧʰʝʣʽ ʪʝʨʽʩ ʈʅפ-ʜʘʥ ʪײʨʘʜʳ 

ʞᴅʥʝ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥ ʢʝʰʝʥʽʥʝ ʦʨʘʣסʘʥ [12-14]. 

ʅʘʪʨʠʡ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʳ ʘʨץʳʣʳ ᴇשʜʝʛʝʥʥʝʥ ʢʝʡʽʥ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש 

 ,ʘʥ: ʥʫʢʣʝʦʧʨʦʪʝʠʥ (N)סʪʘʣץʫʳʟ ʘʥʳץʘ ץʨʳʣʳʤʜʳײץ ʨʘʤʳʥʜʘ ʙʝʩ ʥʝʛʽʟʛʽײץ

ʬʦʩʬʦʧʨʦʪʝʠʥ (P), ʤʘʪʨʠʮʘʣʳץ ʘץʫʳʟ (M), ʛʣʠʢʦʧʨʦʪʝʠʥ (G) ʞᴅʥʝ ʈʅפ - 

ʪᴅʫʝʣʜʽ ʈʅפ - ʧʦʣʠʤʝʨʘʟʘ (L) [15]. 

ʅʫʢʣʝʦʧʨʦʪʝʠʥ (N) ï 450 ʘʤʠʥץʳʰץʳʣʳʥʘʥ ʪײʨʘʪʳʥ ʬʦʩʬʦʨʣʘʥסʘʥ 

ʧʦʣʠʧʝʧʪʠʜ. ʆʣ ʈʅפ-ʤʝʥ, ʈ ʬʦʩʬʦʧʨʦʪʝʠʥʤʝʥ ʞᴅʥʝ L ʘץʫʳʟʳʤʝʥ ʙʽʨʣʝʩʽʧ 

ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥ ʢʝʰʝʥʽʥ ײץʨʘʡʜʳ. N ʘץʫʳʟʳ ʙʽʨʥʝʰʝ ʤʘשʳʟʜʳ ץʳʟʤʝʪ 

ʘʪץʘʨʘʜʳ: ʚʠʨʠʦʥʜʳץ ʈʅפ-ʥʳ ʨʠʙʦʥʫʢʣʝʘʟʘʣʘʨʜʘʥ ץʦʨסʘʡʜʳ, ʦש ʞᴅʥʝ ʪʝʨʽʩ 

ʈʅפ - ʢʝʰʝʥʜʝʨʽʥʽש ʪװʟʽʣʫʽʥʝ ץʘʪʳʩʘʜʳ, ʚʠʨʫʩ ʢʘʧʩʠʜʽʥʽש ʥʝʛʽʟʛʽ ʽʰʢʽ 

ʘץʫʳʟʳʥʳש ʨᴇʣʽʥ ʘʪץʘʨʘʜʳ, ʨʝʧʣʠʢʘʮʠʷ ʤʝʥ ʪʨʘʥʩʢʨʠʧʮʠʷ ʧʨʦʮʝʩʪʝʨʽʥ 

ʨʝʪʪʝʡʜʽ. 

ʄʘʪʨʠʮʘʣʳץ ʘץʫʳʟ (ʄ) ï 202 ʘʤʠʥץʳʰץʳʣʳʥʘʥ ײץʨʘʣסʘʥ ײץʨʳʣʳʤʜʳץ, 

ʬʦʩʬʦʨʣʘʥʙʘסʘʥ ʘץʫʳʟ. ʆʣ ʩʧʠʨʘʣʴʜʽ ʥʫʢʣʝʦʢʘʧʩʠʜʪʽ ʧʣʘʟʤʘʣʳץ ʤʝʤʙʨʘʥʘʤʝʥ 

ʞʘʣסʘʩʪʳʨʳʧ, ʥʫʢʣʝʦʢʘʧʩʠʜ ʧʝʥ ʛʣʠʢʦʧʨʦʪʝʠʥ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

ʌʦʩʬʦʧʨʦʪʝʠʥ (ʈ) ï 297 ʘʤʠʥץʳʰץʳʣʳʥʘʥ ʪײʨʘʪʳʥ ʬʦʩʬʦʨʣʘʥסʘʥ 

ʧʦʣʠʧʝʧʪʠʜ, ʬʦʩʬʦʨʣʘʥʫ ʜᴅʨʝʞʝʩʽʥʝ ץʘʨʘʡ ʄ1 ʞᴅʥʝ ʄ2 ʬʦʨʤʘʣʘʨʳʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ʈ - ʘץʫʳʟ ʥʫʢʣʝʦʢʘʧʩʠʜ ײץʨʘʤʳʥʜʘ ʈʅפ ʪʨʘʥʩʢʨʠʧʮʠʷʩʳ ʤʝʥ 

ʨʝʧʣʠʢʘʮʠʷʩʳʥʳש ʙʘʩʪʘʣʫʳʥʘ ץʘʪʳʩʘʜʳ. 

ɾʘʩʫʰʘʣʳץ ʘʢʪʠʥ ï ʤʦʣʝʢʫʣʘʣʳץ ʤʘʩʩʘʩʳ 43 ʢɼʘ ʙʦʣʘʪʳʥ, ײץʪʳʨʳץ 

ʚʠʨʫʩʳʥʳש ʽʰʢʽ ץʘʙʘʪʳʥʜʘ ʞʠʽ ʘʥʳץʪʘʣʘʪʳʥ ʘץʫʳʟ. 

ɻʣʠʢʦʧʨʦʪʝʠʥ (G) ï 505 ʘʤʠʥץʳʰץʳʣʳʥʘʥ ʪײʨʘʪʳʥ ʧʦʣʠʧʝʧʪʠʜ. ɺʠʨʠʦʥ 

ʙʝʪʽʥʜʝ ʰʘʤʘʤʝʥ 400-ʛʝ ʞʫʳװ ץʰʙײʨʳʰʪʳ ʰʳסʳʥʜʳ ʪװʟʝʜʽ. ᴄʨ G - ʤʦʣʝʢʫʣʘʜʘ 

ʝʢʽ ʦʣʠʛʦʩʘʭʘʨʠʜ ʪʽʟʙʝʛʽ ʙʦʣʘʜʳ, ʦʣʘʨ ʘץʫʳʟʜʳש ʩʳʨʪץʳ ʛʠʜʨʦʬʠʣʴʜʽ ʙᴇʣʽʛʽʤʝʥ 

ʙʘʡʣʘʥʳʩʘʜʳ. ɸץʫʳʟʜʳש ʛʠʜʨʦʬʦʙʪʳ ʙᴇʣʽʛʽ ʝʢʽ ץʘʙʘʪʪʳ ʣʠʧʠʜʪʽ ʤʝʤʙʨʘʥʘסʘ 

ʙʘʪʳʧ ʦʨʥʘʣʘʩʘʜʳ. ɻʣʠʢʦʧʨʦʪʝʠʥ װʰ ʜʦʤʝʥʥʝʥ ʪײʨʘʜʳ: 1) 1ï439 ʘʤʠʥץʳʰץʳʣʳ 

ʘʨʘʣʳסʳʥʜʘסʳ N - ʪʝʨʤʠʥʘʣʜʳ ʵʢʪʦʜʦʤʝʥ; 2) 440ï461 ʧʦʟʠʮʠʷʣʘʨʳʥʜʘסʳ 
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ʪʨʘʥʩʤʝʤʙʨʘʥʘʣʳץ ʜʦʤʝʥ; 3) 462ï505 ʘʨʘʣʳסʳʥʜʘסʳ ʉ - ʪʝʨʤʠʥʘʣʜʳ 

ʵʥʜʦʜʦʤʝʥ. ʕʢʪʦʜʦʤʝʥ ʤʝʥ ʵʥʜʦʜʦʤʝʥ ʛʠʜʨʦʬʠʣʴʜʽ ʩʠʧʘʪץʘ ʠʝ. 

ʈʅפ - ʧʦʣʠʤʝʨʘʟʘ (L) ï 2000-ʥʘʥ ʘʩʪʘʤ ʘʤʠʥץʳʰץʳʣʳʥʘʥ ʪײʨʘʪʳʥ ʽʨʽ 

ʧʦʣʠʧʝʧʪʠʜ, ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʙװʢʽʣ ʛʝʥʦʤʜʳץ ʘץʫʳʟʜʘʨʳʥʳש ʰʘʤʘʤʝʥ 

54%-ʳʥ ײץʨʘʡʜʳ. ʆʥʳש ʨʝʪʪʽʢ ʛʦʤʦʣʦʛʠʷʩʳ Mononegavirales ץʘʪʘʨʳʥʘ ʪᴅʥ 

ʙʘʩץʘ ʧʦʣʠʤʝʨʘʟʘʣʘʨʤʝʥ ʩᴅʡʢʝʩ (1-ʢʝʩʪʝ) [16]. 

 ,ʫʳʟʜʘʨ ʜʘ ʢʝʟʜʝʩʝʜʽ: phmץʘʪʘʨ ʤʠʥʦʨ ʘץʨʘʤʳʥʜʘ ʙʽʨײץ ʚʠʨʠʦʥʳ ץʪʳʨʳײפ

VAP - 21, p43 (ʞʘʩʫʰʘʣʳץ ʘʢʪʠʥ), p73 ʞᴅʥʝ ʙʽʨʥʝʰʝ ʙʘʩץʘ ʢʦʤʧʦʥʝʥʪʪʝʨ. 

 

ʂʝʩʪʝ 1 - ײפʪʳʨʳץ ʚʠʨʫʩʳʥʳײץ שʨʳʣʳʤʜʳץ ʘץʫʳʟʜʘʨʳ  
 

ɸץʫʳʟʜʳש 

ʘʪʘʫʳ 

ᴆʣʰʝʤʽ 

(ʘ/ץ)* 

ʄʦʣʝʢʫʣʘʣʳץ 

ʩʘʣʤʘסʳ, ʢɼʘ 

ɹʽʨ 

ʚʠʨʠʦʥʜʘסʳ 

ʰʘʤʘʤʝʥ ʩʘʥʳ 

ʌʦʣʜʠʥʛ/ʧʦʩʪʪʨʘʥʩʣʷʮʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨ 

ʅʫʢʣʝʦʧʨʦʪʝʠʥ 

(N - ʘץʫʳʟ) 

~450 ~55 1700ï1800 ʬʦʩʬʦʨʣʘʥʫ ʵʣʝʤʝʥʪʪʝʨʽ 

ʙʘʡץʘʣʘʜʳ 

ʌʦʩʬʦʧʨʦʪʝʠʥ 

(P - ʘץʫʳʟ) 

~297 35ï40 ~900ï1000 ʪײʨʘץʪʳ ʬʦʩʬʦʨʣʘʥʫ, 

ʢʦʥʬʦʨʤʘʮʠʷʩʳ L - 

ʢʦʤʧʣʝʢʩʽʥʝ ʪᴅʫʝʣʜʽ 

ʊʨʘʥʩʢʨʠʧʪʘʟʘ 

(L - ʘץʫʳʟ) 

~2140 ~190 20ï150 ʘʨʥʘʡʳ ʤʦʜʠʬʠʢʘʮʠʷʣʘʨ 

ʘʡץʳʥʜʘʣʤʘסʘʥ 

ɻʣʠʢʦʧʨʦʪʝʠʥ 

(G - ʘץʫʳʟ) 

~505 65ï67 ~1800 ʛʣʠʢʦʟʠʣʜʝʥʫ, ʢʝʡʙʽʨ 

ʰʪʘʤʜʘʨʜʘ ʧʘʣʴʤʠʪʘʮʠʷסʘ 

 ʩʘʩ ᴇʟʛʝʨʽʩʪʝʨ ʢʝʟʜʝʩʝʜʽץײ

ʄʘʪʨʠʮʘʣʳץ 

ʘץʫʳʟ (M - 

ʘץʫʳʟ) 

~202 ~25 2000ï2500 ʘʡץʳʥ ʧʦʩʪʪʨʘʥʩʣʷʮʠʷʣʳץ 

ʤʦʜʠʬʠʢʘʮʠʷ ʙʘʡץʘʣʤʘʡʜʳ 

ɽʩʢʝʨʪʫ ï ᴄʜʝʙʠʝʪ ʥʝʛʽʟʽʥʜʝ ײץʨʘʣסʘʥ [17] 

 

ɻʣʠʢʦʧʨʦʪʝʠʥ ʚʠʨʫʩʪʳש ʥʝʛʽʟʛʽ ʙʝʪʢʽ ʘʥʪʠʛʝʥʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ 

ʞʘʩʫʰʘʣʳץ ʨʝʮʝʧʪʦʨʣʘʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʘʨץʳʣʳ ʚʠʨʫʩʪʳש ʝʥʫʽʥ 

 ʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥסʫʳʟ ʪʨʘʥʩʢʨʠʧʮʠʷ ʤʝʥ ʨʝʧʣʠʢʘʮʠʷץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. L - ʘץ

ʥʝʛʽʟʛʽ ʬʝʨʤʝʥʪʪʽʢ ʢʝʰʝʥʥʽײץ שʨʘʤʳʥʘ ʢʽʨʝʜʽ. 

 ʘסʮʠʢʣʽ ʘʜʩʦʨʙʮʠʷʜʘʥ, ʞʘʩʫʰʘ ץʨʝʧʨʦʜʫʢʮʠʷʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʝʥʫʽʥʝʥ, ʜʝʢʘʧʩʠʜʘʮʠʷʜʘʥ, ʪʨʘʥʩʢʨʠʧʮʠʷ ʤʝʥ ʪʨʘʥʩʣʷʮʠʷʜʘʥ, ʛʝʥʦʤ 

ʨʝʧʣʠʢʘʮʠʷʩʳʥʘʥ, ʚʠʨʠʦʥʜʘʨʜʳש ʞʠʥʘʣʫʳʥʘʥ ʞᴅʥʝ ʞʘʩʫʰʘʜʘʥ ʙװʨʰʽʢʪʝʥʫ 

ʘʨץʳʣʳ ʙᴇʣʽʥʫʽʥʝʥ ʪײʨʘʜʳ. ʈʝʧʣʠʢʘʮʠʷ ʧʨʦʮʝʩʽ ʮʠʪʦʧʣʘʟʤʘʜʘ ʞװʨʝʜʽ ʞᴅʥʝ 

ʞʘʩʫʰʘʥʳש ʷʜʨʦʩʳʥ ץʘʤʪʳʤʘʡʜʳ [18]. 

 ʨʜʝװʳ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳʥʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪץʚʠʨʫʩʳ ʩʳʨʪ ץʪʳʨʳײפ

ʪᴇʟʽʤʩʽʟ. ɾʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ, ʫʣʴʪʨʘʢװʣʛʽʥ ʩᴅʫʣʝʣʝʨ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ 

ʜʝʟʠʥʬʝʢʮʠʷʣʘʫʰʳ ʟʘʪʪʘʨ ᴅʩʝʨʽʥʝʥ ʪʝʟ ʠʥʘʢʪʠʚʘʮʠʷʣʘʥʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʥ ʛʣʠʮʝʨʠʥ ʞʘסʜʘʡʳʥʜʘ ײʟʘץ ʫʘץʳʪ ʩʘץʪʘʣʘ ʘʣʘʜʳ, ʘʣ 

ʤײʟʜʘʪʳʣסʘʥ ʢװʡʜʝ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʙʽʨʥʝʰʝ ʞʳʣ ʙʦʡʳ ʞʦסʘʣʪʧʘʡʜʳ. ײפʪʳʨʳץ 

ʚʠʨʫʩʳ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʩʝʟʽʤʪʘʣ. 70Áʉ-ʪʘ ʜʝʨʝʫ ʠʥʘʢʪʠʚʘʮʠʷʣʘʥʘʜʳ, 

60Áʉ-ʪʘ 5ï10 ʤʠʥʫʪ ʽʰʽʥʜʝ, 50Áʉ-ʪʘ 60 ʤʠʥʫʪʪʘ, 35Áʉ-ʪʘ 20ï22 ʢװʥʜʝ, 23Áʉ-ʪʘ 

28ï53 ʢװʥʜʝ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞʦסʘʣʪʘʜʳ [19]. 
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ʉʘʣץʳʥ ʦʨʪʘ ʤʝʥ ʛʣʠʮʝʨʠʥ ʚʠʨʫʩʪʳ ײʟʘץ ʩʘץʪʘʡʜʳ. ʄײʟʜʘʪʳʣסʘʥ 

ʤʘʪʝʨʠʘʣʜʘ ʚʠʨʫʩ ʙʽʨʥʝʰʝ ʞʳʣʜʘʨ ʙʦʡʳ ʙʝʣʩʝʥʜʽ ʙʦʣʳʧ ץʘʣʘʜʳ. ī40Áʉ 

ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʪײʨʘץʪʳ ʞᴅʥʝ ʜʘʣʘ ʰʪʘʤʜʘʨʳ ʢʝʤʽʥʜʝ 10 ʞʳʣ ʙʦʡʳ ᴇʟʛʝʨʽʩʩʽʟ 

ʩʘץʪʘʣʘʜ.r ʄʠʜʘ 4Áʉ ʰʘʤʘʩʳʥʜʘ ʙʽʨʥʝʰʝ ʘʡ ʙʦʡʳ ʩʘץʪʘʣʘʜʳ [20]. 

ʋʣʴʪʨʘʢװʣʛʽʥ ʩᴅʫʣʝʣʝʨ ʚʠʨʫʩʪʳ 5-10 ʤʠʥʫʪ ʽʰʽʥʜʝ ʞʦʷʜʳ. 

ʌʦʨʤʘʣʴʜʝʛʠʜʪʽ1-5% ש ʝʨʽʪʽʥʜʽʩʽ, ʭʣʦʨʣʳ ᴅʢ, ʪײʟ ץʳʰץʳʣʳʥʳ3 שï5% ʝʨʽʪʽʥʜʽʩʽ, 

ʡʦʜʪʳ5-7% ש ʝʨʽʪʽʥʜʽʩʽ, 45-70% ʵʪʠʣ ʩʧʠʨʪʽ ʞᴅʥʝ 1% ʩʘʙʳʥ ʝʨʽʪʽʥʜʽʩʽ ʚʠʨʫʩץʘ 5 

ʤʠʥʫʪ ʽʰʽʥʜʝ ʠʥʘʢʪʠʚʘʮʠʷʣʘʫʰʳ ᴅʩʝʨ ʝʪʝʜʽ. ʂװʥ ʩᴅʫʣʝʩʽ 5ï60Áʉ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʠʘʧʘʟʦʥʳʥʜʘ ʚʠʨʫʩʪʳ 5-7 ʢװʥʜʝ, 16-18Áʉ-ʪʘ 3-4 ʢװʥʜʝ, 37Áʉ-ʪʘ 40 ʩʘסʘʪ ʽʰʽʥʜʝ 

ʞʦʷʜʳ. ɺʠʨʫʩ ʙʽʨʥʝʰʝ ʨʝʪ ʤײʟʜʘʪʫ - ʝʨʽʪʫ ʮʠʢʣʽʥʝ ʪᴇʟʽʤʜʽ, ʨʅ 5ï10 ʘʨʘʣʳסʳʥʜʘ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪײʨʘץʪʳʣʳץ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʣʠʦʬʠʣʠʟʘʮʠʷʣʘʥסʘʥ ʢװʡʜʝ ʞʘץʩʳ 

ʩʘץʪʘʣʘʜʳ [21, 22]. 

ɺʠʨʫʩʪʳ ᴇʩʽʨʫ װʰʽʥ ʟʝʨʪʭʘʥʘʣʳץ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴅʨʪװʨʣʽ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʷʣʘʥסʘʥ ʞʘʩʫʰʘ ʜʘץʳʣʜʘʨʳ ץʦʣʜʘʥʳʣʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

 ʘʨʩʳ ʚʘʢʮʠʥʘʣʘʨ ᴇʥʜʽʨʽʩʽʥʜʝ ʘʜʘʤ ʞᴅʥʝ ʞʘʥʫʘʨ ʞʘʩʫʰʘ ʞʝʣʽʣʝʨʽץ ʘץץʪʳʨʳײץ

ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʙײʣ ʞʦסʘʨʳ ʠʤʤʫʥʦʛʝʥʜʽ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ʧʨʝʧʘʨʘʪʪʘʨ 

ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [23, 24]. 

 

1.2 ᴄʣʝʤʥʽש ʪװʨʣʽ ᴇשʽʨʣʝʨʽʥʜʝʛʽ ײץʪʳʨʳץ ʞʘסʜʘʡʳ  
 

1.2.1 ᴄʣʝʤʜʝ ײץʪʳʨʳץ ʘʫʨʫʳʥʳש ʪʘʨʘʣʫʳ 

 ʘʥ ʪʝʨʽסʳʤʜʘʣץʳʰʳ ʟʘסʦʟʜʳʨץ ,ʘʫʨʫ ץʧʘʣʳ ʚʠʨʫʩʪʳץײï ʞ ץʪʳʨʳײפ

ʥʝʤʝʩʝ ʰʳʨʳʰʪʳ ץʘʙʘʪʪʘʨ ʘʨץʳʣʳ, ʥʝʛʽʟʽʥʝʥ ʪʽʩʪʝʫ ʢʝʟʽʥʜʝ ʩʽʣʝʢʝʡʤʝʥ ʪʽʢʝʣʝʡ 

ʞʘʥʘʩʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʝʨʽʣʝʜʽ. ʊʘʙʠסʠ ʞʘסʜʘʡʜʘ ʚʠʨʫʩ ʙʝʨʽʣʫʽʥʽש ʥʝʛʽʟʛʽ ʞʦʣʳ 

ʪʽʩʪʝʫ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɺʠʨʫʩʪʳש ʩʽʣʝʢʝʡ ʙʝʟʜʝʨʽʥʜʝ ʞʠʥʘʣʳʧ, ʩʳʨʪץʳ ʦʨʪʘסʘ 

ʩʽʣʝʢʝʡ ʘʨץʳʣʳ ʙᴇʣʽʥʫʽ ʠʥʬʝʢʮʠʷʥʳש ʪʘʨʘʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [25]. 

ʊʝʨʽ ʘʨץʳʣʳ ʞסײʫ ʤװʤʢʽʥ ʝʤʝʩ, ʘʣʘʡʜʘ ʪʝʨʽʜʝ ʤʠʢʨʦʞʘʨʘץʘʪʪʘʨ ʙʦʣסʘʥ 

ʞʘסʜʘʡʜʘ ʚʠʨʫʩ ʩʽʣʝʢʝʡʤʝʥ ʝʥʫʽ ʤװʤʢʽʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʢᴇʟ, ʤײʨʳʥ ʞᴅʥʝ ʘʫʳʟ 

 ʳ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢסʪʠʤʘʣʜʳץʫ ʳסײʳʣʳ ʞץʘʙʘʪʪʘʨʳ ʘʨץ ʰʳʨʳʰʪʳ שʫʳʩʳʥʳץ

ʞᴅʥʝ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨʤʝʥ ʨʘʩʪʘʣסʘʥ [26]. ʊʨʘʥʩʧʣʘʮʝʥʪʘʨʣʳץ 

ʙʝʨʽʣʫ ʞᴅʥʝ ʢᴇʨʫ ʥʝʨʚʽ ʙʦʡʳʤʝʥ ʪʘʨʘʣʫ ʤװʤʢʽʥʜʽʛʽ ʩʠʧʘʪʪʘʣסʘʥʳʤʝʥ, ʙײʣ 

ʞʦʣʜʘʨʜʳש ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳ ʤʘʨʜʳʤʩʳʟ. 

ɸʵʨʦʛʝʥʜʽʢ ʞʦʣʤʝʥ ʞץײʪʳʨʫ ʤװʤʢʽʥʜʽʛʽ ʍʍ סʘʩʳʨʜʳש ʦʨʪʘʩʳʥʜʘ 

ʟʝʨʪʭʘʥʘʣʳץ ʞʘסʜʘʡʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ, ʘʣʘʡʜʘ ʪʘʙʠסʠ ʵʧʠʟʦʦʪʠʷʣʳץ ʧʨʦʮʝʩʪʝ ʙײʣ 

ʤʝʭʘʥʠʟʤ ʞʝʪʝʢʰʽ ʨᴇʣ ʘʪץʘʨʤʘʡʜʳ [27]. 

 ʦʨʝʢʪʽʣʝʨץʪװʩ ץʥʝʛʽʟʛʽ ʢᴇʟʽ ï ʘʫʨʫ ʞʘʥʫʘʨʣʘʨ. ɹʘʨʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʚʠʨʫʩץʘ ʩʝʟʽʤʪʘʣ ʙʦʣסʘʥʳʤʝʥ, ʪʘʙʠסʠ ʨʝʟʝʨʚʫʘʨ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʪʘʨʘʪʫʰʳ ʨʝʪʽʥʜʝ 

ʞʳʨʪץʳʰ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʠʪʪʝʨ ʞʝʪʝʢʰʽ ʦʨʳʥ ʘʣʘʜʳ. ʉʦʣʪװʩʪʽʢ ʞʘʨʪʳ ʰʘʨʜʘ 

 ʳ ʞʘʙʘʡʳסʪʘʨʳʥʜʘץʢᴇʙʽʥʝ ʦʨʤʘʥʜʳ ʞᴅʥʝ ʦʨʤʘʥʜʳ - ʜʘʣʘ ʘʡʤʘ ץʪʳʨʳײץ

ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ʪʘʨʘʣʩʘ, ʦשʪװʩʪʽʢ ᴇשʽʨʣʝʨʜʝ ץʘסשʳʙʘʩ ʠʪʪʝʨ ʧʦʧʫʣʷʮʠʷʩʳ 

ʥʝʛʽʟʛʽ ʨᴇʣ ʘʪץʘʨʘʜʳ [28]. 

 ʘ ɿʝʣʘʥʜʠʷ, ɾʘʧʦʥʠʷשʣʳʙʨʠʪʘʥʠʷ, ʀʨʣʘʥʜʠʷ, ɾʘױ ,ɸʚʩʪʨʘʣʠʷ ץʪʳʨʳײפ

ʞᴅʥʝ ɸʥʪʘʨʢʪʠʜʘʥʳ ץʦʩʧʘסʘʥʜʘ, ᴅʣʝʤʥʽש ʙʘʨʣʳץ ᴇשʽʨʣʝʨʽʥʜʝ ʪʽʨʢʝʣʝʜʽ. ɾʳʣ 

ʩʘʡʳʥ ʙײʣ ʘʫʨʫʜʘʥ ʰʘʤʘʤʝʥ 50 ʤʳש ʘʜʘʤ ʞᴅʥʝ ʙʽʨ ʤʠʣʣʠʦʥסʘ ʞʫʳץ ʞʘʥʫʘʨ 
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ᴇʣʝʜʽ. ɸʜʘʤ ᴇʣʽʤʽʥʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ɸʟʠʷ ײץʨʣʳסʳʥʜʘ, ᴅʩʽʨʝʩʝ תʥʜʽʩʪʘʥʜʘ 

ʙʘʡץʘʣʘʜʳ. ʅʘʫץʘʩʪʘʨʜʳש ʝʣʝʫʣʽ װʣʝʩʽʥ ʙʘʣʘʣʘʨ ײץʨʘʡʜʳ. 

 ʥʦʟʦʘʨʝʘʣ ʨʝʪʽʥʜʝ ץʪʘʨʘʣʫʳ ʞʘᴃʘʥʜʳ ץʛʝʦʛʨʘʬʠʷʣʳ שʪʳץʪʳʨʳײפ

ʩʠʧʘʪʪʘʣʘʜʳ. ᴄʣʝʤ ʭʘʣץʳʥʳש ʰʘʤʘʤʝʥ ʞʘʨʪʳʩʳ ʵʥʜʝʤʠʷʣʳץ ʘʡʤʘץʪʘʨʜʘ ᴇʤʽʨ 

ʩװʨʝʜʽ. ᴆʣʽʤ - ʞʽʪʽʤʥʽש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ ʪʽʨʢʝʣʝʜʽ, ʙײʣ 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʚʘʢʮʠʥʘʮʠʷʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʤʝʥ ʞᴅʥʝ ʤʝʜʠʮʠʥʘʣʳץ 

ʢᴇʤʝʢʪʽץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [28, ʩ. 3-104]. 

ɽʫʨʦʧʘʣʳץ ʆʜʘץ ʝʣʜʝʨʽʥʽש ʢᴇʧʰʽʣʽʛʽʥʜʝ, ʩʦʥʜʘʡ-ʘץ ɸפʐ, ʂʘʥʘʜʘ, 

ɸʚʩʪʨʘʣʠʷ ʞᴅʥʝ ʙʽʨץʘʪʘʨ ʘʨʘʙ ʤʝʤʣʝʢʝʪʪʝʨʽʥʜʝ ײץʪʳʨʳץʪʳש ʵʧʠʟʦʦʪʠʷʣʳץ 

ʜʝשʛʝʡʽ ʪᴇʤʝʥ. ɾʘʧʦʥʠʷ ʤʝʥ ɾʘשʘ ɿʝʣʘʥʜʠʷʜʘ ʘʫʨʫ ʽʩ ʞװʟʽʥʜʝ ʞʦʡʳʣסʘʥ. ɹʘʪʳʩ 

ɽʫʨʦʧʘʜʘ ײץʨʣʳץʪʘסʳ ʩװʪץʦʨʝʢʪʽʣʝʨ ʘʨʘʩʳʥʜʘ ײץʪʳʨʳץ ʜʝʨʣʽʢ ʞʦʡʳʣסʘʥʳʤʝʥ, 

ʐʳסʳʩ ɽʫʨʦʧʘ ʤʝʥ ʈʝʩʝʡʜʽש ʝʫʨʦʧʘʣʳץ ʙᴇʣʽʛʽʥʜʝ ʘʫʨʫ ʵʥʜʝʤʠʷʣʳץ ʜʝשʛʝʡʜʝ 

ʩʘץʪʘʣʳʧ ʦʪʳʨ. 

ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʜʘ ʍʍ סʘʩʳʨʜʳש ʩʦשʳʥʜʘ ײץʪʳʨʳץ ʙʦʡʳʥʰʘ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳש ʢװʨʜʝʣʝʥʫʽ ʙʘʡץʘʣʜʳ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʪʽʨʢʝʣʛʝʥ 

ʞʘסʜʘʡʣʘʨʜʳש ʰʘʤʘʤʝʥ ʞʘʨʪʳʩʳ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨסʘ, װʰʪʝʥ ʙʽʨʽ װʡ 

ʝʪץʦʨʝʢʪʽʣʝʨʽʥʝ ʪʠʝʩʽʣʽ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʠʪʪʝʨʜʽװ שʣʝʩʽ ʙʘʩʳʤ. ɺʠʨʫʩ ʥʝʛʽʟʽʥʝʥ 

ʪװʣʢʽʣʝʨ ʤʝʥ ʞʘʥʘʪʪᴅʨʽʟʜʽ ʠʪʪʝʨʜʝʥ ʙᴇʣʽʥʽʧ ʘʣʳʥʘʜʳ [29]. 

ʄʦסשʦʣʠʷʜʘ ײץʪʳʨʳץ ʪʘʙʠסʠ ʦʰʘץʪʳץ ʠʥʬʝʢʮʠʷ ʨʝʪʽʥʜʝ ʪװʣʢʽ, ץʘʩץʳʨ 

ʞᴅʥʝ ײץʤ ץʘʩץʳʨʳ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʜʘ ʪײʨʘץʪʳ ʘʡʥʘʣʳʤʜʘ. 2005ï2016 ʞʳʣʜʘʨʳ 

ʘʫʨʫ ʝʣ ʘʫʤʘסʳʥʳש ʙʘʨʣʳץ ᴇשʽʨʣʝʨʽʥʜʝ ʪʽʨʢʝʣʛʝʥʽʤʝʥ, 1990 ʞʳʣʜʘʥ ʙʝʨʽ ᴇʣʽʤ - 

ʞʽʪʽʤ ʜʝשʛʝʡʽ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʛʝʥ [30, 31]. 

 ʘʨʳסʘʥ ʞᴅʥʝ ʞʦסʪʘʨʘʣ שʨʣʝʨʽʥʜʝ ʢʝװʢᴇʧʪʝʛʝʥ ʞʘʥʫʘʨ ʪ ץʪʳʨʳײץ ʳʪʘʡʜʘפ

ʵʥʜʝʤʠʷʣʳץ ʘʫʨʫ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ɸʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʫʨʫʜʳש ʥʝʛʽʟʛʽ 

ʢᴇʟʽ ï ʠʪʪʝʨ, ʙײʣ ʝʣʜʝʛʽ ײץʪʳʨʳץ ʵʧʠʜʝʤʠʦʣʦʛʠʷʩʳʥʜʘ ʦʣʘʨʜʳש ʰʝʰʫʰʽ ʨᴇʣʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ʂʝʡʙʽʨ ʆשʪװʩʪʽʢ - ʐʳסʳʩ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ ʨʝʩʤʠ ʩʪʘʪʠʩʪʠʢʘ ʪʦʣʳץ 

ʝʤʝʩ, ʘʣʘʡʜʘ ʞʝʢʝʣʝʛʝʥ ʤʝʤʣʝʢʝʪʪʝʨʜʝ ʞʳʣ ʩʘʡʳʥ ʞװʟʜʝʛʝʥ ʘʜʘʤʜʘ ײץʪʳʨʳץ 

ʪʽʨʢʝʣʝʪʽʥʽ ʙʝʣʛʽʣʽ [32]. 

 

  ʜʘʡסʙʦʡʳʥʰʘ ʽʥʜʝʪʪʽʢ ʞʘ ץʪʳʨʳײץ ʳסʩʪʘʥʜʘץʘʟʘפ 1.2.2

 ʘʡסʘʰ ʨʝʪ 1914 ʞʳʣʳ ʊʦʨסʘʫʨʫʳ ʘʣ ץʪʳʨʳײץ ʳʥʜʘסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʦʙʣʳʩʳʥʜʘ ʪʽʨʢʝʣʛʝʥ. ʆʩʳ ʫʘץʳʪʪʘʥ ʙʘʩʪʘʧ ʘʫʨʫ ʞʳʣ ʩʘʡʳʥ ʘʥʳץʪʘʣʳʧ ʢʝʣʝʜʽ, 

ʩʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʨʝʩʧʫʙʣʠʢʘ ʘʫʤʘסʳ ײץʪʳʨʳץ ʙʦʡʳʥʰʘ ʵʥʜʝʤʠʷʣʳץ ʘʡʤʘץ 

ʨʝʪʽʥʜʝ ʙʘסʘʣʘʥʘʜʳ. ɯʥʜʝʪ ᴅʩʽʨʝʩʝ ʈʝʩʝʡ, פʳʪʘʡ ʞᴅʥʝ פʳʨסʳʟʩʪʘʥʤʝʥ ʰʝʢʘʨʘʣʘʩ 

ʩʦʣʪװʩʪʽʢ-ʙʘʪʳʩ ʞᴅʥʝ ʦשʪװʩʪʽʢ-ʰʳסʳʩ ᴇשʽʨʣʝʨʜʝ ʞʠʽ ʙʘʡץʘʣʘʜʳ. ɹײʣ 

ʘʡʤʘץʪʘʨʜʘ ʞʳʣ ʩʘʡʳʥ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ʞװʟʜʝʛʝʥ ײץʪʳʨʳץ ʞʘסʜʘʡʳ 

ʪʽʨʢʝʣʝʜʽ [3, ʨ. 1079; 5, ʩ. 138-142]. 

 ʣʝʩʪʽ ʘʫʳʣװ ʨʳʣʳʤʳʥʜʘ ʥʝʛʽʟʛʽײץ שʘʥ ʞʘʥʫʘʨʣʘʨʜʳסʧʝʥ ʘʫʳʨץʪʳʨʳײפ

ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳ ײץʨʘʡʜʳ (62,8%), ʦʜʘʥ ʢʝʡʽʥ װʡ ʝʪץʦʨʝʢʪʽʣʝʨʽ - 

ʠʪʪʝʨ ʤʝʥ ʤʳʩʳץʪʘʨ (19,7%), ʩʦʥʜʘʡ-ʘץ ʞʘʙʘʡʳ ʝʪץʦʨʝʢʪʽʣʝʨ - ʪװʣʢʽ, ץʘʩץʳʨ 

ʞᴅʥʝ ʰʠʙᴇʨʽ (16,8%). ɹײʣ ʜʝʨʝʢʪʝʨ ʘʫʨʫʜʳש ʪʘʙʠסʠ ʨʝʟʝʨʚʫʘʨʳ ʨʝʪʽʥʜʝ ʞʘʙʘʡʳ 

ʞʘʥʫʘʨʣʘʨʜʳש, ʘʣ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ װʡ ʞʘʥʫʘʨʣʘʨʳʥʳש ʤʘשʳʟʳʥ 

ʢᴇʨʩʝʪʝʜʽ [2, ʨ. 1-14]. 

ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, ᴅʣʝʤʜʝ 

ʞʳʣ ʩʘʡʳʥ ײץʪʳʨʳץʪʘʥ 35ï50 ʤʳש ʘʜʘʤ ץʘʡʪʳʩ ʙʦʣʘʜʳ. פʘʟʘץʩʪʘʥʜʘ 2009ï
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2015 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ײץʪʳʨʳץ ʩʘʣʜʘʨʳʥʘʥ 50 ʘʜʘʤʥʳש ᴇʣʽʤʽ ʪʽʨʢʝʣʛʝʥ, ʙײʣ 

ʞʳʣʳʥʘ ʦʨʪʘ ʝʩʝʧʧʝʥ 7,1 ʞʘסʜʘʡסʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [2, ʨ. 1-14]. 

2008 ʞʳʣʜʘʥ 2020 ʞʳʣסʘ ʜʝʡʽʥ ʞװʨʛʽʟʽʣʛʝʥ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛ ʞʝʢʝʣʝʛʝʥ ʞʳʣʜʘʨʳ ײץʪʳʨʫʜʳש ʩʪʦʭʘʩʪʠʢʘʣʳץ ʢᴇʨʽʥʽʩʽʥ 

ʘʥʳץʪʘʜʳ, ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ 2010ï2015 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʪʽʨʢʝʣʜʽ: 

2010 ʞʳʣʳ 110 ʞʘסʜʘʡ ʞᴅʥʝ 2015 ʞʳʣʳ 141 ʞʘסʜʘʡ. ʆʜʘʥ ʢʝʡʽʥ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʧ, 2016 ʞʳʣʳ 68 ʞʘסʜʘʡסʘ ʜʝʡʽʥ ʘʟʘʡʜʳ, ʘʣʘʡʜʘ ײץʪʳʨʫ 

ʘʫʨʫʳʥ ʪʽʨʢʝʫ ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ ʞʘʣסʘʩʫʜʘ, ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ץʘʡʪʘʜʘʥ ʢᴇʪʝʨʽʣʫ 

ʞᴅʥʝ ʪᴇʤʝʥʜʝʫ ʙʘʡץʘʣʘʜʳ. 

ɹײʨʳʥ ʙʘʡץʘʣסʘʥ װʰ ʞʳʣʜʳץ ʩʝʢʽʨʽʩʪʝʨ ʞʳʣ ʩʘʡʳʥסʳ ʜʠʥʘʤʠʢʘʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨʤʝʥ ʘʫʳʩʪʳ ʞᴅʥʝ ײץʪʳʨʫʜʳש ʢᴇʨʽʥʽʩʽ ʙʘʨסʘʥ ʩʘʡʳʥ ʙʦʣʞʘʧ 

ʙʦʣʤʘʡʪʳʥ ʞᴅʥʝ ʢװʪʧʝʛʝʥ ʩʠʧʘʪ ʘʣʫʜʘ, ʙײʣ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʽʩ-ʰʘʨʘʣʘʨ 

ʞװʨʛʽʟʽʣʛʝʥʽʥʝ ץʘʨʘʤʘʩʪʘʥ ʦʨʳʥ ʘʣʫʜʘ. 

ʊʠʽʩʽʥʰʝ, ʦʜʘʥ ᴅʨʽ ʙʦʣʞʘʫ ץʠʳʥʜʘʡ ʪװʩʫʜʝ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 2020 ʞʳʣʜʳש 

 ʘ ʜʝʡʽʥ ʢʝʟʝʢʪʽ ʢᴇʪʝʨʽʣʫʽסʜʘʡסʞʘ 111 שʘʟʘʥ ʘʡʳʥʘ ʜʝʡʽʥ ʵʧʠʟʦʦʪʠʷʥʳץ

ʙʘʡץʘʣʘʜʳ, ʦסʘʥ ʜʝʡʽʥ 2019 ʞʳʣʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ60 ש ʞʘסʜʘʡסʘ ʜʝʡʽʥ ʝʣʝʫʣʽ 

ʪᴇʤʝʥʜʝʫʽ ʪʽʨʢʝʣʛʝʥ (1-ʩʫʨʝʪ) [33]. 

 

 
 

ʉʫʨʝʪ 1  2008ï2020 ʞʞ. ʘʨʘʣʳסʳʥʜʘסʳ ײץʪʳʨʫʜʳש ʢᴇʧʞʳʣʜʳץ ʫʘץʳʪʪʳץ 

  ʘʪʘʨʳץ
 

ɽʩʢʝʨʪʫ ï ᴄʜʝʙʠʝʪ ʥʝʛʽʟʽʥʜʝ ײץʨʘʣסʘʥ [33, ʩ. 133]  

 

çʉʘʥʠʪʘʨʣʳץ - ʽʥʜʝʪʪʽʢ ʩʘʨʘʧʪʘʤʘ ʞᴅʥʝ ʤʦʥʠʪʦʨʠʥʛ סʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ 

ʦʨʪʘʣʳסʳè ʞװʨʛʽʟʛʝʥ ʪʘʣʜʘʫʣʘʨ ʨʝʩʧʫʙʣʠʢʘʜʘ ײץʪʳʨʳץ ʙʦʡʳʥʰʘ 

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʳש ʢװʨʜʝʣʝʥʝ ʪװʩʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 2014-2020 

ʞʳʣʜʘʨʳ ʝʣʽʤʽʟʜʽש ʞʝʪʽ ʦʙʣʳʩʳʥʜʘ 23 ʘʜʘʤ ʛʠʜʨʦʬʦʙʠʷʤʝʥ ʘʫʳʨסʘʥ: ʐʳסʳʩ 

 ʳʟʳʣʦʨʜʘ, ʇʘʚʣʦʜʘʨ ʞᴅʥʝפ ,ʦʩʪʘʥʘʡפ ,ʘʥʜʳסʘʨʘפ ,ʩʪʘʥ, ɾʘʤʙʳʣץʘʟʘפ

ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʪʘʨʳ. ʀʥʬʝʢʮʠʷ ʢᴇʟʽ ʨʝʪʽʥʜʝ 19 ʞʘסʜʘʡʜʘ ʠʪʪʝʨ, 2 
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ʞʘסʜʘʡʜʘ ʪװʣʢʽ, 1 ʞʘסʜʘʡʜʘ ץʘʩץʳʨ ʞᴅʥʝ 1 ʞʘסʜʘʡʜʘ ʤʳʩʳץ ʘʥʳץʪʘʣסʘʥ. 

ɸʪʘʣסʘʥ ʞʘסʜʘʡʣʘʨʜʳש ʘʣʪʘʫʳʥʜʘ ʘʜʘʤʜʘʨʜʳ ᴇʟ ʠʪʽ ʪʽʩʪʝʛʝʥ, ץʘʣסʘʥʳʥʜʘ ʞסײʫ 

 .ʘʥסʳʣʳ ʙʦʣץʳʙʘʩ ʠʪʪʝʨ ʘʨסשʘץ

2020 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʨʝʩʤʠ ʘץʧʘʨʘʪʳʥʘ ʩᴅʡʢʝʩ, ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳױ שʣʘʥ 

ʘʫʜʘʥʳʥʜʘסʳ ʇʨʠʚʦʣʴʥʦʝ ʘʫʳʣʳʥʜʘ ײץʪʳʨʳץʪʘʥ 11 ʙʘʩ ʽʨʽ ץʘʨʘ ʤʘʣʜʳש 

 ʜʘʡסʞʘ ץʜʝ ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳʥʜʘ ʜʘ ʵʧʠʟʦʦʪʠʷʣʳשʳʨʳʣʫʳ ʪʽʨʢʝʣʛʝʥ. ʆʩʳ ʢʝʟʝץ

ʢװʨʜʝʣʝʥʜʽ. פʳʩ ʤʝʟʛʽʣʽʥʜʝ ץʘʩץʳʨʣʘʨ ʤʝʥ ʪװʣʢʽʣʝʨʜʽש ʝʣʜʽ ʤʝʢʝʥʜʝʨʛʝ 

ʞʘץʳʥʜʘʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ɹʘʷʥʘʫʳʣ, ɸײץץʣʳ, ɸץʩʫ ʘʫʜʘʥʜʘʨʳ ʤʝʥ ʇʘʚʣʦʜʘʨ 

 ʜʽʢװʪʘʣʜʳ. ɽʛʝʨ 2019 ʞʳʣʳ ʙʝʩ ʢץʪʘʨʳ ʘʥʳץʦʰʘ ץʪʳʨʳײץ ʘʣʘʩʳʥʜʘץ

ʞʘסʜʘʡʳʥʳש ʝʢʝʫʽ סʘʥʘ ʨʘʩʪʘʣʩʘ, 2020 ʞʳʣʜʳש ʙʘʩʳʥʜʘ 36 ʢװʜʽʢ ʪʽʨʢʝʣʽʧ, ʦʥʳש 

ʪʦסʳʟʳ ʟʝʨʪʭʘʥʘʣʳץ ʪװʨʜʝ ʜᴅʣʝʣʜʝʥʜʽ [34]. 

 שʦʣʘʡʩʳʟ ʧʫʥʢʪʪʝʨʜʽץ ʙʦʡʳʥʰʘ ץʪʳʨʳײץ ʳʥʜʘסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʜʠʥʘʤʠʢʘʩʳ 2010ï2020 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʘʡץʳʥ ʘʫʳʪץʫʣʘʨʤʝʥ ʩʠʧʘʪʪʘʣʜʳ 

(2-ʢʝʩʪʝ). ɽש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ 2010-2015 ʞʳʣʜʘʨʳ ʪʽʨʢʝʣʜʽ: 2010 ʞʳʣʳ - 

110, 2011 ʞʳʣʳ - 120, 2013 ʞʳʣʳ - 140 ʦʰʘ2016 .ץ ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʦʰʘץʪʘʨ 

ʩʘʥʳ ʘʟʘʡʳʧ, 2017 ʞʳʣʳ 66 - סʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʜʽ. ɸʣʘʡʜʘ 2018 ʞʳʣʳ ץʘʡʪʘ ᴇʩʫ 

ʙʘʡץʘʣʳʧ, 94 ʦʰʘץ ʪʽʨʢʝʣʜʽ. 2019 ʞʳʣʳ ʝש ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰ - 58 ʦʰʘץ 

ʘʥʳץʪʘʣʩʘ, 2020 ʞʳʣʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡ ʢװʨʪ ʥʘʰʘʨʣʘʧ, ʦʰʘץʪʘʨ ʩʘʥʳ                       

   .ʘ ʞʝʪʪʽס-130

 

ʂʝʩʪʝ 2 - פʈ ʘʫʤʘסʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʞʳʣʜʘʨ ʙʦʡʳʥʰʘ ײץʪʳʨʳץ 

ʦʰʘץʪʘʨʳʥʳװ שʣʝʩ ʩʘʣʤʘסʳ  
 

ɾʳʣʜʘʨ 
 ץʪʳʨʳײץ ʈ ʙʦʡʳʥʰʘפ

ʦʰʘץʪʘʨʳʥʳש ʩʘʥʳ 

 ʧʘʣʳץײʈ ʙʦʡʳʥʰʘ ʞפ

ʘʫʨʫʣʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ 

ɾʘʥʫʘʨʣʘʨʜʳש 

 ʣʝʩװ שʳʥʳסʪʳʨʳײץ

ʩʘʣʤʘסʳ, % 

2010 110 395 27 

2011 120 549 21,8 

2012 113 423 26,7 

2013 140 367 38,1 

2014 110 349 31,5 

2015 141 392 36 

2016 78 324 24 

2017 68 352 19,3 

2018 95 347 27,3 

2019 58 353 16,4 

2020 130 330 40 

ɽʩʢʝʨʪʫ ï ᴄʜʝʙʠʝʪ ʥʝʛʽʟʽʥʜʝ ײץʨʘʣסʘʥ [35] 

 

 שʢᴇʧ ʪʽʨʢʝʣʛʝʥ ʞʳʣʜʘʨʳ ʞʘʥʫʘʨʣʘʨʜʳ שʪʘʨʳʥʳץʦʰʘ ץʪʳʨʳײפ

ʩʳʨץʘʪʪʘʥʫʰʳʣʳץ ʜʝשʛʝʡʽ ʜʝ ʞʦסʘʨʳ ʙʦʣʜʳ. ʄᴅʩʝʣʝʥ, 2013 ʞʳʣʳ ʪʽʨʢʝʣʛʝʥ 

140 ʦʰʘץץʘ ʙʘʡʣʘʥʳʩʪʳ 275 ʙʘʩ ʞʘʥʫʘʨ, ʘʣ 2015 ʞʳʣʳ 206 ʙʘʩ ʞʘʥʫʘʨ 

 .ʘʥ (2-ʢʝʩʪʝ)סʧʝʥ ʘʫʳʨץʪʳʨʳײץ

2016ï2019 ʞʳʣʜʘʨʳ ײץʪʳʨʳץ ʦʰʘץʪʘʨʳʥʳש ʘʟʘʶʳ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ 

ʰʘʨʘʣʘʨʜʳש ʢʝשʝʶʽʤʝʥ ʞᴅʥʝ ץʘʨʞʳʣʘʥʜʳʨʫ ʢᴇʣʝʤʽʥʽײ שʣסʘʶʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. 2015 ʞʳʣʳ ײץʪʳʨʳץץʘ ץʘʨʩʳ ʠʤʤʫʥʜʝʫʤʝʥ 3 510,2 ʤʳש ʙʘʩ 
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ʞʘʥʫʘʨ ץʘʤʪʳʣʩʘ, 2016 ʞʳʣʳ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 5 972,6 ʤʳש ʙʘʩץʘ ʞʝʪʪʽ. ʆʩʳ 

ʢʝʟʝשʜʝ ʵʧʠʟʦʦʪʠʷסʘ ץʘʨʩʳ ʽʩ-ʰʘʨʘʣʘʨʜʳ ץʘʨʞʳʣʘʥʜʳʨʫ ʢᴇʣʝʤʽ ʜʝ ʘʨʪʪʳ. 2018 

ʞʳʣʳ 7 777 379 ʪʝשʛʝ, ʘʣ 2019 ʞʳʣʳ 9 370 924 ʪʝשʛʝ ʙᴇʣʽʥʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʢʣʠʤʘʪʪʳץ ʬʘʢʪʦʨʣʘʨʜʳש ʳץʧʘʣʳ ʜʘ ʙʘʡץʘʣʘʜʳ. 

çפʘʟʛʠʜʨʦʤʝʪè ʈʄʂ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, 2013 ʞᴅʥʝ 2015 ʞʳʣʜʘʨ פʘʟʘץʩʪʘʥ 

ʘʫʤʘסʳʥʜʘ ʝש ʞʳʣʳ ʞʳʣʜʘʨ ץʘʪʘʨʳʥʘ ʢʽʨʛʝʥ. ɼᴅʣ ʦʩʳ ʢʝʟʝשʜʝʨʜʝ ײץʪʳʨʳץ 

ʙʦʡʳʥʰʘ ץʦʣʘʡʩʳʟ ʧʫʥʢʪʪʝʨʜʽש ʩʘʥʳ ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ʞʝʪʪʽ (3-ʢʝʩʪʝ). ɹײʣ 

ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʞʦסʘʨʳʣʘʫʳ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʞᴅʥʝ 

ʚʠʨʫʩʪʳש ʪʘʙʠסʠ ʘʡʥʘʣʳʤʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ [35, ʩ. 10-16].  

 

ʂʝʩʪʝ 3  פʈ-ʜʘסʳ ײץʪʳʨʳץ ʙʦʡʳʥʰʘ ץʦʣʘʡʩʳʟ ʧʫʥʢʪʪʝʨʜʽש ʩʘʥʳ ʞᴅʥʝ ʦʨʪʘʰʘ 

ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʘʫʳʪץʫʳ (ʘʥʦʤʘʣʠʷʣʘʨ) 
 

ɾʳʣʜʘʨ  «+» t ʘʫʳʪץʫʣʘʨʳ, ᴈ פʦʣʘʡʩʳʟ ʽʥʜʝʪ ʦʰʘץʪʘʨʳʥʳש ʩʘʥʳ 

2010  - 0,5 110 

2011 0 124 

2012  - 0,4 113 

2013 1,9 140 

2014  - 0,2 110 

2015 1,66 125 

2016 1,49 78 

2017 0,8 68 

2018  - 0,2 95 

2019 1,55 58 

 

2020ï2023 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘסʳ ײץʪʳʨʳץ ʞʘסʜʘʡʣʘʨʳʥʳש ʨʝʩʤʠ 

ʭʘʣʳץʘʨʘʣʳץ ʜʝʨʝʢʪʝʨʽ WAHIS ʞװʡʝʩʽ ʙʦʡʳʥʰʘ ʞʠʥʘץʪʘʣסʘʥ. ɹײʣ ʤᴅʣʽʤʝʪʪʝʨ 

 ʨʣʝʨʽ ʙʦʡʳʥʰʘװʪʘʨʜʳ, ʞʘʥʫʘʨ ʪץʪʳ ʦʰʘץʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ʥʘסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʪʘʨʘʣʫʳʥ ʞᴅʥʝ ʘʫʨʫʜʳש ʘʷץʪʘʣʫ ʤᴅʨʪʝʙʝʩʽʥ ʩʠʧʘʪʪʘʡʜʳ (4-ʢʝʩʪʝ). ɸʪʘʣסʘʥ 

ʜʝʨʝʢʪʝʨʜʽש ʢʝשʽʩʪʽʢʪʽʢ ʞᴅʥʝ ʫʘץʳʪʪʳץ ʪʘʨʘʣʫʳ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ [35, ʩ. 12-

13].  

 ʧʨʦʙʣʝʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ץʪʳʨʫ ʘʫʨʫʳ ʢᴇʧʞʳʣʜʳײץ ʳסʩʪʘʥʜʘץʘʟʘפ

ʞᴅʥʝ ʝʣ ʵʢʦʥʦʤʠʢʘʩʳʥʘ ʝʣʝʫʣʽ ʰʳסʳʥ ʢʝʣʪʽʨʝʜʽ. פʘʟʽʨʛʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫ 

ʞʘסʜʘʡʳʥʜʘ ʠʥʬʝʢʮʠʷʥʳש ʪʘʨʘʣʫʳʥʳש ʟʘʤʘʥʘʫʠ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʦʥʳ 

ʞʦʶ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʩʪʨʘʪʝʛʠʷʣʳץ ʰʘʨʘʣʘʨʜʳ ץʘʙʳʣʜʘʫ 

ʤʘשʳʟʜʳ. ʂʘʙʞʘʥʦʚʘ ɸ.ʄ. ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ, ײץʪʳʨʫ ʦʰʘץʪʘʨʳʥʳש 

ʝʣʜʽ4 ש ʦʙʣʳʩʳʥʜʘ (ʐʳסʳʩ פʘʟʘץʩʪʘʥ, ɾʘʤʙʳʣ, ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʞᴅʥʝ 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʪʘʨʳ) ʙʘʩʳʤ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʞʘʣʧʳ 

ʦʰʘץʪʘʨʜʳ58% ש-ʳ ʦʩʳ ᴅʢʽʤʰʽʣʽʢ ʘʫʤʘץʪʘʨסʘ ʪʠʝʩʽʣʽ. ʊװʨʣʽʢ ʢᴇʨʽʥʽʩʪʝ ʘʫʨʫ ʢᴇʧ 

ʞʘסʜʘʡʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞᴅʥʝ װʡ ʞʘʥʫʘʨʣʘʨʳ ʘʨʘʩʳʥʜʘ ʪʽʨʢʝʣʛʝʥ, ʘʣʘʡʜʘ 

2020ï2021 ʞʳʣʜʘʨʳ ײץʪʳʨʫʜʳש ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ʪʽʨʢʝʣʫ ʩʘʥʳʥʳש 

ʘʨʪʫʳ ʙʘʡץʘʣʜʳ. ײפʪʳʨʫʜʳץ שʘʟʽʨʛʽ ʵʧʠʟʦʦʪʠʷʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙײʨʳʥ 

 ʩʪʘʥ ʦʙʣʳʩʪʘʨʳץʘʟʘפ ʩʪʽʢװʘʥ ʇʘʚʣʦʜʘʨ ʞᴅʥʝ ʉʦʣʪסʦʣʘʡʣʳ ʙʦʣʳʧ ʩʘʥʘʣץ

ʘʫʤʘץʪʘʨʳʥʜʘ ʞʘשʘ ʦʰʘץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʜʘ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 

 ʪʳʨʫײץ ʪʘʨʘʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʥʝʛʽʟʽʥʝʥ ץʪʳץʘʫʤʘ שʪʘʨʳʥʳץʪʳʨʫ ʦʰʘײפ

ʦʰʘץʪʘʨʳʥʳש ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʪʽʨʢʝʣʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʤײʥʜʘ 
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 ʘ ʜʝʡʽʥ ïסʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʜʘ (2019 ʞʳʣװʳ ʪʽʨʢʝʣʛʝʥ, ʊסʪʳʨʫ ʦʰʘײץ 209

ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ) ï 125 ʦʰʘץ ʞᴅʥʝ ʐʳʤʢʝʥʪ ץʘʣʘʩʳʥʜʘ 8 ʦʰʘץ, 

ɾʘʤʙʳʣ ʦʙʣʳʩʳʥʜʘ ï 128 ʦʰʘץ (ʦʥʳ111 ש-ʽ 2013ï2017 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʘ 

ʪʠʝʩʽʣʽ), ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ï 111 ʦʰʘץ ʪʽʨʢʝʣʛʝʥ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, 

ʘʪʘʣסʘʥ 4 ʦʙʣʳʩ ʦʩʳ ʢʝʟʝשʜʝʛʽ ʙʘʨʣʳץ ʪʽʨʢʝʣʛʝʥ ʦʰʘץʪʘʨʜʳ58 ש %-ʳʥ ײץʨʘʡʜʳ. 

 ʥʜʘײʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʤ ץʦʣʘʡʣʳ ʘʡʤʘץ שʪʳʨʫ ʙʦʡʳʥʰʘ ʝײץ ʳʟʳʣʦʨʜʘ ʦʙʣʳʩʳפ

ʙװʢʽʣ ʢʝʟʝש ʽʰʽʥʜʝ (2012-2021) ʙʘʨʣʳסʳ 6 ʦʰʘץ ʪʽʨʢʝʣʛʝʥ, ʦʥʳ4 ש-ʽ 2020 ʞʳʣסʘ 

ʪʠʝʩʽʣʽ. 

ɾʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʫʨʫʰʘשʜʳץʪʳש ʪװʨʣʽʢ ײץʨʳʣʳʤʳʥ ʙʘסʘʣʘʫ 

ʢʝʣʝʩʽ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʘʥʳץʪʘʜʳ: פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ʦʙʣʳʩʪʘʨʳʥʜʘ 

(ʊװʨʢʽʩʪʘʥ, פʳʟʳʣʦʨʜʘ, ɾʘʤʙʳʣ, ɸʣʤʘʪʳ ʦʙʣʳʩʪʘʨʳ) װʡ ʝʪץʦʨʝʢʪʽʣʝʨʽ 

ʘʨʘʩʳʥʜʘ ʦʰʘץʪʘʨʜʳש ʙʘʩʳʤʜʳʣʳסʳ ʙʘʡץʘʣʜʳ, ʤײʥʜʘ װʡ ʝʪץʦʨʝʢʪʽʣʝʨʽ 

ʘʨʘʩʳʥʜʘ ײץʪʳʨʫʜʳ192 ש ʞʘסʜʘʡʳ ʪʽʨʢʝʣʛʝʥ, ʘʣ ʝʣʜʽש ʙʘʪʳʩ, ʩʦʣʪװʩʪʽʢ ʞᴅʥʝ 

ʰʳסʳʩ ʦʙʣʳʩʪʘʨʳʥʜʘ ʵʧʠʟʦʦʪʠʷʣʳץ ʧʨʦʮʝʩʢʝ ʪʘʨʪʳʣסʘʥ װʡ ʞʘʥʫʘʨʣʘʨʳʥʳש 

ʩʘʥʳ ʪʠʽʩʽʥʰʝ 80, 54 ʞᴅʥʝ 48 ʙʘʩʪʳ ײץʨʘʜʳ. 

ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳ ʘʨʘʩʳʥʜʘ 

 ʘץʣ ʦʙʣʳʩײʘʞʝʪ, ʙץ ʘʨʳ ʢᴇʨʩʝʪʢʽʰʽ ʘʪʘʧ ᴇʪʽʣʫʽסʞʦ שʳʥʳסʜʳשʪʳʨʫ ʘʫʨʫʰʘײץ

 ʳ (287 ʙʘʩ) ʪʠʝʩʽʣʽ. ɾʘʙʘʡʳ-22,1% שʞʘʥʫʘʨʣʘʨʜʳ ץʘʥ ʙʘʨʣʳסʪʳʨʫʤʝʥ ʘʫʳʨײץ

ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ײץʪʳʨʫ ʢᴇʙʽʥʝ פʘʟʘץʩʪʘʥʥʳש ʙʘʪʳʩ ᴇשʽʨʽʥʜʝ ʪʽʨʢʝʣʛʝʥ, 

ʤײʥʜʘ 45 ʟʝʨʪʪʝʣʛʝʥ ʞʘʙʘʡʳ ʞʘʥʫʘʨʜʳ16 ש-ʩʳ (ʞʘʣʧʳ ʩʘʥʳʥʳ35% ש-ʳ) 

ʘʥʳץʪʘʣסʘʥ. 

ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, 2021 ʞʳʣʳ פʘʟʘץʩʪʘʥʥʳש ʩʦʣʪװʩʪʽʛʽʥʜʝ (פʦʩʪʘʥʘʡ, 

ɸץʤʦʣʘ, ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʞᴅʥʝ ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʪʘʨʳ) ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ 

ʘʨʘʩʳʥʜʘ ײץʪʳʨʫ ʞʘסʜʘʡʣʘʨʳʥʳש ʝʜᴅʫʽʨ ᴇʩʫʽ ʙʘʡץʘʣʜʳ ï 7 ʦʰʘץ, ʘʣ 2012ï2020 

ʞʳʣʜʘʨʳ ʞʘʙʘʡʳ ʝʪץʦʨʝʢʪʽʣʝʨ ʘʨʘʩʳʥʜʘ ʞʘʣʧʳ 4 ʦʰʘץ ץʘʥʘ ʪʽʨʢʝʣʛʝʥ (2-

ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 2  2012ï2021 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘסʳ ײץʪʳʨʫ ʦʰʘץʪʘʨʳʥʳש ʪʘʨʘʣʫ 

ʢʘʨʪʘʩʳ 
 

ɽʩʢʝʨʪʫ ï ᴄʜʝʙʠʝʪ ʥʝʛʽʟʽʥʜʝ ײץʨʘʣסʘʥ [36] 
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 ʨʜʝʣʽװʳ ʢסʪʘʫ ʩʘʣʘʩʳʥʜʘץʩʘ ץʜʝʥʩʘʫʣʳ ץʘʤʜʳסʦץ ʩʪʘʥʜʘץʘʟʘפ ʪʳʨʫײפ

ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 2010ï2017 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ʘʜʘʤ 

ᴇʣʽʤʜʝʨʽʥʽש ʩʘʥʳ ʤʝʥ 2020 ʞʳʣʳ ʪʽʨʢʝʣʛʝʥ ʭʘʣʳץ ʩʘʥʳ ʝʩʢʝʨʽʣʝ ʦʪʳʨʳʧ 

ʝʩʝʧʪʝʣʛʝʥ ʞʠʥʘץʪʘʣסʘʥ ᴇʣʽʤ-ʞʽʪʽʤ ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ, ײץʪʳʨʫʜʘʥ ʙʦʣסʘʥ 

ᴇʣʽʤ פʘʟʘץʩʪʘʥʜʘ (n = 38; 1 ʤʠʣʣʠʦʥ ʪײʨסʳʥסʘ ʰʘץץʘʥʜʘ 2) ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʛʝ 

 ,ʘʨʳ ʜʝʧ ʝʩʝʧʪʝʣʜʽ, ʤʳʩʘʣʳ, ᴆʟʙʝʢʩʪʘʥʜʘ (ᴇʣʽʤ ʪʽʨʢʝʣʤʝʛʝʥ)סʘʥʜʘ ʞʦסʘʨʘץ

ʳʟʩʪʘʥʜʘ (nסʳʨפ = 12; 1 ʤʠʣʣʠʦʥסʘ 1,8), ʊװʨʽʢʤʝʥʩʪʘʥʜʘ (n = 1; 1 ʤʠʣʣʠʦʥסʘ 

0,2) ʞᴅʥʝ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʜʘ (n = 51; 1 ʤʠʣʣʠʦʥסʘ 0,3), פʳʪʘʡʜʳ ץʦʩʧʘסʘʥʜʘ 

(n = 9 197 ᴇʣʽʤ, 1 ʤʠʣʣʠʦʥסʘ 6,6). ɸʣʘʡʜʘ, ᴇʢʽʥʽʰʢʝ ʦʨʘʡ, 2018ï2021 ʞʳʣʜʘʨ 

ʘʨʘʣʳסʳʥʜʘ פʘʟʘץʩʪʘʥʜʘ ʘʜʘʤ ᴇʣʽʤʽ ʪʽʨʢʝʣʤʝʛʝʥ (11). 1996ï2004 ʞʳʣʜʘʨ 

ʘʨʘʣʳסʳʥʜʘ פʘʟʘץʩʪʘʥʜʘ ʪʽʨʢʝʣʛʝʥ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʞʘסʜʘʡʣʘʨʜʳש 

ʢᴇʧʰʽʣʽʛʽ (725/1 119) ʽʨʽ ץʘʨʘ ʤʘʣסʘ ʪʠʝʩʽʣʽ ʙʦʣʜʳ, ʙײʣ ʘʫץʳʤʜʳ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʰʳסʳʥʜʘʨסʘ ᴅʢʝʣʜʽ. ɼʝʛʝʥʤʝʥ, ʪװʨ ʘʨʘʣʳץ ʙʝʨʽʣʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʪʝʢ װʡ 

ʞʘʥʫʘʨʣʘʨʳʥʘ ʙʘסʳʪʪʘʣסʘʥ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳ ײץʪʳʨʫʜʳ ʪʦʣʳץ ʞʦʶסʘ ʞᴅʥʝ 

ʘʜʘʤ ʧʦʧʫʣʷʮʠʷʩʳʥ ץʦʨסʘʫסʘ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʳש ʩʘʣʜʘʨʳʥʘʥ 

ʝʣʜʽש ᴅʨʪװʨʣʽ ʙᴇʣʽʢʪʝʨʽ ʘʫʨʫסʘ ʦʩʘʣ ʢװʡʽʥʜʝ ץʘʣʳʧ ʦʪʳʨ. פʘʟʘץʩʪʘʥʜʘ ʘʫʨʫʜʳ 

ʙʘץʳʣʘʫ ʤʘץʩʘʪʳʥʜʘ ץʘʙʳʣʜʘʥסʘʥ ʥʝʛʽʟʛʽ ʰʘʨʘʣʘʨסʘ ʽʥʜʝʪ ᴇʨʰʫʽ ʢʝʟʽʥʜʝ ʞᴅʥʝ 

ʘʫʨʫʜʳש ʪʘʨʘʣʫ ץʘʫʧʽ ʙʘʨ ʘʡʤʘץʪʘʨʜʘ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨʜʳ ʩʪʨʘʪʝʛʠʷʣʳץ 

ʘʫʳʟʰʘ ʚʘʢʮʠʥʘʮʠʷʣʘʫ; ʙʝʡʽʤ װʡ ʞʘʥʫʘʨʣʘʨʳʥ ʤʽʥʜʝʪʪʽ ʞᴅʥʝ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ 

ʚʘʢʮʠʥʘʮʠʷʣʘʫ; ʩʝʟʽʤʪʘʣ װʡ ʞʘʥʫʘʨʣʘʨʳʥ ʪʽʨʢʝʫ; ʭʘʣʳץʪʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ 

ʞᴅʥʝ ʘסʘʨʪʫ ʞײʤʳʩʪʘʨʳ ʞʘʪʘʜʳ. ɺʘʢʮʠʥʘʮʠʷ ʥʘʫץʘʥʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʦʥʳש 

ʽʰʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʚʘʢʮʠʥʘ ʜʦʟʘʣʘʨʳʥʳש ʩʘʥʳ ʤʝʥ ʚʘʢʮʠʥʘ ʪװʨʽ, ʩʝʟʽʤʪʘʣ 

ʤʘʣ ʙʘʩʳʥʳש ʞʘʣʧʳ ʩʘʥʳʥʘ ʞᴅʥʝ ʘʫʜʘʥʥʳש ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʣʘʜʳ. פʳʩץʘʰʘ ʘʡʪץʘʥʜʘ, ʙʘʨʣʳץ ʩʝʟʽʤʪʘʣ ʤʘʣ, ʠʪʪʝʨ ʤʝʥ 

ʤʳʩʳץʪʘʨ ʚʘʢʮʠʥʘʮʠʷʣʘʥʘʜʳ, ʘʣ ʞʦסʘʨʳ ץʘʫʽʧ ʘʡʤʘץʪʘʨʳʥʜʘ ʞʘʙʘʡʳ 

ʞʘʥʫʘʨʣʘʨסʘ ʘʨʥʘʣסʘʥ ʘʫʳʟʰʘ ʚʘʢʮʠʥʘ ʪʘʨʘʪʳʣʘʜʳ; ʦʨʪʘʰʘ, ʪᴇʤʝʥ ʥʝʤʝʩʝ 

ʝʣʝʫʩʽʟ ץʘʫʽʧ ʩʘʥʘʪʳʥʘ ʞʘʪץʳʟʳʣסʘʥ ʘʫʜʘʥʜʘʨʜʘ ʚʘʢʮʠʥʘʮʠʷ ʞᴅʥʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ץʘʜʘסʘʣʘʫ ʰʘʨʘʣʘʨʳ ʽʨʽʢʪʝʧ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʫʨʫʜʳ ʙʘץʳʣʘʫ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʽʧ ʞʘʪץʘʥ ʰʘʨʘʣʘʨסʘ ץʘʨʘʤʘʩʪʘʥ, 

 ʘʣʳʧ ʦʪʳʨ. ɽʣʜʝ ʘʫʨʫʜʳץ ʙʦʣʳʧ ץʩʪʘʥʜʘ ᴅʣʽ ʜʝ ʵʥʜʝʤʠʷʣʳץʘʟʘפ ʪʳʨʫײץ

ʙʘץʳʣʘʫʜʳש ʰʝʢʪʝʫʣʽ ʪʠʽʤʜʽʣʽʛʽʥ ʪװʩʽʥʜʽʨʝʪʽʥ ʩʝʙʝʧʪʝʨʛʝ, ʤʳʩʘʣʳ, ʩʝʟʽʤʪʘʣ 

ʧʦʧʫʣʷʮʠʷʥʳש ʦʨʥʘʣʘʩʫʳʥ ʞᴅʥʝ ʩʘʥʳʥ ʘʥʳץʪʘʫסʘ ʙʘʡʣʘʥʳʩʪʳ ץʠʳʥʜʳץʪʘʨ 

(ʙײʣ ʚʘʢʮʠʥʘʮʠʷʥʳש ʪʦʣʳץ ץʘʤʪʳʣʤʘʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ), ʙʘץʳʣʘʫ ʰʘʨʘʣʘʨʳʥ 

ʽʩʢʝ ʘʩʳʨʫʜʘסʳ ʰʝʢʪʝʫʣʝʨ (ʽʥʜʝʪ ʦʰʘץʪʘʨʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʞʦʶ 

ʙʦʡʳʥʰʘ ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪʪʝʨʜʽש ʽʩ-ץʠʤʳʣʳʥ װʡʣʝʩʪʽʨʫ 7 ʢװʥʛʝ ʜʝʡʽʥ 

ʩʦʟʳʣʫʳ ʤװʤʢʽʥ), ʘʥʳץʪʘʫ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ץʘʪʝʣʽʢʪʝʨʜʽש ʳץʧʘʣʳ, ʩʦʥʜʘʡ-ʘץ 

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ץʘʜʘסʘʣʘʫʜʳש, ᴅʩʽʨʝʩʝ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ, 

ʰʝʢʪʝʫʣʽ ʙʦʣʫʳ ʞʘʪʘʜʳ [37]. 

WAHIS ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ (4-ʢʝʩʪʝ, 3-ʩʫʨʝʪ), 2020 ï 2023 ʞʳʣʜʘʨʳ 

 ʘʥʜʳסʘʨʘפ ʦʩʪʘʥʘʡ ʞᴅʥʝפ ,ʜʘʡʣʘʨʳ ʥʝʛʽʟʽʥʝʥ ʇʘʚʣʦʜʘʨסʞʘ ץʪʳʨʳײץ

ʦʙʣʳʩʪʘʨʳʥʜʘ ʪʽʨʢʝʣʛʝʥ. ʆʰʘץʪʘʨʜʘ ʽʨʽ ץʘʨʘ ʤʘʣ ʥʝʛʽʟʛʽ ʟʘץʳʤʜʘʥסʘʥ ʪװʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ʘʣʘʡʜʘ ʠʪʪʝʨ, ʤʳʩʳץʪʘʨ, ץʦʡ - ʝʰʢʽ ʞᴅʥʝ ʞʝʢʝʣʝʛʝʥ ʞʘסʜʘʡʣʘʨʜʘ 

ʞʘʙʘʡʳ ʞʳʨʪץʳʰʪʘʨ ʜʘ ʪʽʨʢʝʣʛʝʥ. ɹײʣ ʜʝʨʝʢʪʝʨ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ᴅʨʪװʨʣʽ 

ʞʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʩʳ ʘʨʘʩʳʥʜʘ ʙʽʨ ʤʝʟʛʽʣʜʝ ʘʡʥʘʣʳʤʜʘ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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ʂʝʩʪʝ 4 ï 2020ï2023 ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ײץʪʳʨʳץ 

ʦʰʘץʪʘʨʳʥʳש ʞʠʥʘץʪʘʣסʘʥ ʩʠʧʘʪʪʘʤʘʩʳ (WAHIS ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ) 
 

ɾʳʣʜʘʨ ʆʙʣʳʩ ɸʫʜʘʥ 
ʅʝʛʽʟʛʽ ʟʘץʳʤʜʘʥסʘʥ 

ʞʘʥʫʘʨʣʘʨ 

ɹʝʡʽʤ 

ʞʘʥʫʘʨʣʘʨ 

ʩʘʥʳ 

ᴆʣʽʤ 

ʞʘסʜʘʡʣʘʨʳ 

ʆש 

ʥᴅʪʠʞʝʣʝʨ 

2020 ʇʘʚʣʦʜʘʨ ɹʘʷʥʘʫʳʣ ɯʨʽ ץʘʨʘ ʤʘʣ, ʠʪ, 

ʤʳʩʳץ 

73 1 1 

2023 ʇʘʚʣʦʜʘʨ ʄʘʡʩʢʠʡ ɯʨʽ ץʘʨʘ ʤʘʣ, ʠʪ, 

ʤʳʩʳץ ,ץʦʡ/ʝʰʢʽ 

136 1 1 

2023 ʇʘʚʣʦʜʘʨ ɸץʪʦסʘʡ ɯʨʽ ץʘʨʘ ʤʘʣ, ʠʪ, 

ʞʳʣץʳ, ץʦʡ/ʝʰʢʽ 

707 1 1 

2023 ʇʘʚʣʦʜʘʨ ɾʝʣʝʟʠʥ ɯʨʽ ץʘʨʘ ʤʘʣ, ʠʪ, 

ʤʳʩʳץ ,ץʦʡ/ʝʰʢʽ 

61 1 1 

 ʘʨʘ ʤʘʣ 583 1 1ץ ʟʳʥʢᴇʣ ɯʨʽױ ʦʩʪʘʥʘʡפ 2023

 ,ʘʨʘ ʤʘʣ, ʠʪץ ʘʨʘʣʳ ɯʨʽץʘʨפ ʘʥʜʳסʘʨʘפ 2023

ʤʳʩʳץ, ʞʳʣץʳ, 

 ʳʨץʘʩץ ,ʦʡ/ʝʰʢʽץ

4 642 1* 1 

ɹʘʨʣʳϤʳ 6 202 6 6 

 

ɹײʣ 4-ʢʝʩʪʝ 2020 ʞʳʣʜʘʥ 2023 ʞʳʣסʘ ʜʝʡʽʥ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ 

ʪʽʨʢʝʣʛʝʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ ʞʘסʜʘʡʣʘʨʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ץʘʤʪʠʜʳ.  

 

 
 

ʉʫʨʝʪ 3 ï 2020ï2023 ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ײץʪʳʨʳץ 

ʦʰʘץʪʘʨʳʥʳש ʞʠʥʘץʪʘʣסʘʥ ʩʠʧʘʪʪʘʤʘʩʳ (WAHIS ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ) 

 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʩʦסשʳ ʞʳʣʜʘʨʜʘסʳ ʜʝʨʝʢʪʝʨ ײץʪʳʨʳץʪʳש ʪʘʨʘʣʫ 

ʙʘסʳʪʳʥʳש ʦשʪװʩʪʽʢʪʝʥ ʩʦʣʪװʩʪʽʢʢʝ ץʘʨʘʡ ʳסʳʩʫʳʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʨʳʥ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʦʣʘʡʣʳ ʩʘʥʘʣסʘʥ ʦʨʪʘʣʳץ ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʜʝ 

ʽʥʜʝʪʪʽש ʪʽʨʢʝʣʫʽ ʙײʣ ʘʡʤʘץʪʘʨʜʘ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʜʳ ʢװʰʝʡʪʫ 

 .ʘʞʝʪʪʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽץ

 

 ʙʝʣʛʽʣʝʨ ʞᴅʥʝ ץʢʝʟʽʥʜʝʛʽ ʧʘʪʦʛʝʥʝʟ, ʢʣʠʥʠʢʘʣʳ ץʪʳʨʳײפ 1.3

ʧʘʪʦʣʦʛʠʷʣʳץ-ʘʥʘʪʦʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ 

  :ʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳשʧʘʪʦʛʝʥʝʟʽ ʙʽʨʥʝʰʝ ʢʝʟʝ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ɹʽʨʽʥʰʽ ʢʝʟʝש ï ʚʠʨʫʩʳʥʳש ʘסʟʘסʘ ʝʥʫʽ. ײפʪʳʨʳץ ʚʠʨʫʩʳ ʢᴇʙʽʥʝ ʘʫʨʫ 

ʞʘʥʫʘʨʜʳש ʪʽʩʪʝʫʽ ʢʝʟʽʥʜʝ ʟʘץʳʤʜʘʣסʘʥ ʪʝʨʽ ʘʨץʳʣʳ ʥʝʤʝʩʝ ʩʽʣʝʢʝʡʤʝʥ 

ʞʘʥʘʩץʘʥ ʰʳʨʳʰʪʳ ץʘʙʳץʪʘʨ ʘʨץʳʣʳ ʘסʟʘסʘ ʝʥʝʜʽ. ɸʵʨʦʛʝʥʜʽʢ ʞʦʣʤʝʥ ʞסײʫ 

ʤװʤʢʽʥʜʽʛʽ ᴅʜʝʙʠ ʜʝʨʝʢʪʝʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʽʤʝʥ, ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʧʨʘʢʪʠʢʘʜʘ ʙײʣ 

ʞʦʣʤʝʥ ʠʥʬʝʢʮʠʷʥʳש ʪʘʨʘʣʫʳ ᴇʪʝ ʩʠʨʝʢ ʪʽʨʢʝʣʝʜʽ. ɾʘʨץʘʥʘʪʪʘʨʜʘ ʚʠʨʫʩ 
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ʩʽʣʝʢʝʡʤʝʥ, ʩװʪʧʝʥ ʞᴅʥʝ ʟᴅʨʤʝʥ ʙᴇʣʽʥʽʧ, ʞʘʙʳץ ʢʝשʽʩʪʽʢʪʝʨʜʝ ײʟʘץ ʫʘץʳʪ ʙʦʣסʘʥ 

ʞʘסʜʘʡʜʘ ʘʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨסʘ ʞסײʫʳ ʤװʤʢʽʥ. 

ɽʢʽʥʰʽ ʢʝʟʝש ï ʦʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽʥʝ ʮʝʥʪʨʠʧʝʪʘʣʜʳ ʪʘʨʘʣʫ. ɾװʡʢʝ 

ʞװʡʝʩʽʥʝʥ ʪʳʩ ʪʽʥʜʝʨʜʝ ʚʠʨʫʩʪʳש ʨʝʧʣʠʢʘʮʠʷʩʳ ʙʘʷʫ ʞװʨʝʜʽ, ʘʣ ʥʝʡʨʦʥʜʘʨʜʘ 

ʘʡץʳʥ ʙʝʣʩʝʥʜʽʣʽʢ ʙʘʡץʘʣʘʜʳ. ɺʠʨʫʩ ʞװʡʢʝ ײʰʪʘʨʳʥʜʘסʳ ʘʮʝʪʠʣʭʦʣʠʥ 

ʨʝʮʝʧʪʦʨʣʘʨʳʥʘ ʘʜʩʦʨʙʮʠʷʣʘʥʳʧ, ʵʥʜʦʮʠʪʦʟ ʘʨץʳʣʳ ʥʝʡʨʦʥ ʽʰʽʥʝ ʝʥʝʜʽ. ʆʜʘʥ 

ʢʝʡʽʥ ʠʥʬʝʢʮʠʷ ʦʰʘסʳʥʘʥ ʦʨʪʘʣʳץץʘ ץʘʨʘʡ ʨʝʪʨʦʛʨʘʜʪʳץ ʘʢʩʦʥʘʣʴʜʳ ʪʘʩʳʤʘʣ 

ʤʝʭʘʥʠʟʤʽ ʘʨץʳʣʳ ʪʘʨʘʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʩ ʪᴅʫʣʽʛʽʥʝ ʙʽʨʥʝʰʝ ʤʠʣʣʠʤʝʪʨ 

ʞʳʣʜʘʤʜʳץʧʝʥ ʞװʨʝʜʽ ʞᴅʥʝ ʧʘʩʩʠʚʪʽ ʜʠʬʬʫʟʠʷʤʝʥ ʝʤʝʩ, ʙʝʣʩʝʥʜʽ ʪʘʩʳʤʘʣʤʝʥ 

ʞװʟʝʛʝ ʘʩʘʜʳ. פʦʟסʘʣʪץʳʰ ʪʘʣʰʳץʪʘʨ ʘʨץʳʣʳ ʚʠʨʫʩ ʚʝʥʪʨʘʣʴʜʳ ʞᴅʥʝ ʙʘʩ 

ʩװʡʝʢ ʛʘʥʛʣʠʡʣʝʨʽʥ ʟʘץʳʤʜʘʧ, ʦʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽʥʝ ʞʝʪʝʜʽ. ײפʪʳʨʳץ 

ʚʠʨʫʩʳʥʳש ʙʘʩʪʘʧץʳ ʨʝʧʣʠʢʘʮʠʷʩʳ ʥʝʡʨʦʥʜʘʨʜʘ ᴇʪʝʪʽʥʽ ʜᴅʣʝʣʜʝʥʛʝʥ [38].  

 ʘʨʳסʡʝʩʽ ʽʰʽʥʜʝʛʽ ʪʘʨʘʣʫ. ɺʠʨʫʩ ʞʦװʡʢʝ ʞװʞ ץï ʦʨʪʘʣʳ שʰʽʥʰʽ ʢʝʟʝת

ʜᴅʨʝʞʝʜʝ ʩʘʨʘʣʘʥסʘʥ ʥʝʡʨʦʥʜʘʨʜʳש ʮʠʪʦʧʣʘʟʤʘʩʳʥʜʘ ʢᴇʙʝʡʝʜʽ. ɼʝʥʜʨʠʪʪʝʨʜʝ 

ʨʠʙʦʩʦʤʘʣʘʨʜʳש ʰʦסʳʨʣʘʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʚʠʨʠʦʥʜʘʨʜʳש ʞʠʥʘץʪʘʣʫʳ 

ʘʡץʳʥʳʨʘץ ʙʘʡץʘʣʘʜʳ, ʘʣ ʘʢʩʦʥʜʘʨʜʘ ʙײʣ ײץʨʳʣʳʤʜʘʨ ʙʦʣʤʘסʘʥʜʳץʪʘʥ, 

ʨʝʧʣʠʢʘʮʠʷ ʰʝʢʪʝʫʣʽ ʞװʨʝʜʽ. ʈʝʧʣʠʢʘʮʠʷʜʘʥ ʢʝʡʽʥ ʚʠʨʫʩ ʧʦʩʪʩʠʥʘʧʪʠʢʘʣʳץ 

ʤʝʤʙʨʘʥʘʜʘ ʙװʨʰʽʢʪʝʥʽʧ, ʢᴇʨʰʽ ʥʝʡʨʦʥʜʘʨסʘ ʜʝʥʜʨʦ - ʘʢʩʦʥʘʣʴʜʳ ʞʦʣʤʝʥ 

ʙʝʨʽʣʝʜʽ. ʆʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽ ʙʦʡʳʤʝʥ ʪʘʨʘʣʫʜʘ ʞʘʩʫʰʘ ʽʰʽʥʜʝʛʽ ʚʠʨʫʩ 

ʙᴇʣʰʝʢʪʝʨʽ ʥʝʛʽʟʛʽ ʨᴇʣ ʘʪץʘʨʘʜʳ, ʘʣ ʙʦʩ ʚʠʨʠʦʥʜʘʨʜʳש ʤʘשʳʟʳ ʪᴇʤʝʥ. 

ʎʝʨʝʙʨʦʩʧʠʥʘʣʴʜʳ ʩײʡʳץʪʳץʪʘ ʚʠʨʫʩ, ᴅʜʝʪʪʝ, ʘʫʨʫʜʳש ʩʦסשʳ ʢʝʟʝשʜʝʨʽʥʜʝ סʘʥʘ 

ʘʥʳץʪʘʣʘʜʳ [38, ʩ. 4-134]. 

ɺʠʨʫʩ ʤʠ, ʤʠʰʳץ, ʛʠʧʧʦʢʘʤʧ ʞᴅʥʝ ʤʠ ץʳʨʪʳʩʳʥʳש ʩײʨ ʟʘʪʳʥʜʘ ʙʘʩʳʤ 

ʰʦסʳʨʣʘʥʘʜʳ. ɻʠʩʪʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʟʘץʳʤʜʘʥסʘʥ ʥʝʡʨʦʥʜʘʨʜʘ 

ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥʥʽש ʞʠʥʘץʪʘʣʫʳʥ ʢᴇʨʩʝʪʝʪʽʥ ɹʘʙʝʰ ï ʅʝʛʨʠ ʜʝʥʝʰʽʢʪʝʨʽ 

ʘʥʳץʪʘʣʘʜʳ. 

ʊᴇʨʪʽʥʰʽ ʢʝʟʝש ï ʧʝʨʠʬʝʨʠʷʣʳץ ʤװʰʝʣʝʨʛʝ ʮʝʥʪʨʠʬʫʛʘʣʳץ ʪʘʨʘʣʫ. ɺʠʨʫʩ 

ʦʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽʥʝʥ ʧʝʨʠʬʝʨʠʷסʘ ʘʥʪʝʨʦʛʨʘʜʪʳץ ʘʢʩʦʥʘʣʴʜʳ ʪʘʩʳʤʘʣ 

ʘʨץʳʣʳ ᴇʪʝʜʽ. ɹײʣ ʢʝʟʝשʜʝ ʚʠʨʫʩʪʳץ ʘץʫʳʟʜʘʨ ʤʝʥ ʚʠʨʠʦʥʜʘʨ ᴅʨʪװʨʣʽ ʪʽʥʜʝʨʛʝ 

ʪʘʨʘʣʳʧ, ʞʘʩʫʰʘʣʘʨʜʳ ʟʘץʳʤʜʘʡʜʳ. ʉʽʣʝʢʝʡ ʙʝʟʜʝʨʽʥʜʝ, ᴅʩʽʨʝʩʝ 

ʩʫʙʤʘʥʜʠʙʫʣʷʨʣʳ ʙʝʟʜʝʨʜʝ ʚʠʨʫʩ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʘʫʨʫʜʳש ʩʦסשʳ ʩʘʪʳʩʳʥʜʘ 

ʝש ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ʞʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʚʠʨʫʩ ʪʝʨʽʜʝ, ʘʩץʘʟʘʥ - ʽʰʝʢ 

ʵʧʠʪʝʣʠʡʽʥʜʝ, ʙװʡʨʝʢ ʧʝʥ ʙװʡʨʝʢװʩʪʽ ʙʝʟʜʝʨʽʥʜʝ, ʢᴇʟ ʞʘʩʳ ʞᴅʥʝ ײʡץʳ 

ʙʝʟʜʝʨʽʥʜʝ, ʙײʣʰʳץʝʪ ʪʘʣʰʳץʪʘʨʳ ʤʝʥ ʤʠʦʢʘʨʜʪʘ ʘʥʳץʪʘʣʘʜʳ [38, ʩ. 14-86]. 

 ʪʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳץʥʝʛʽʟʽʥʝʥ ʞʘʩʫʰʘ ʽʰʽʥʜʝ ʩʘ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʠʤʤʫʥʜʳץ ʞװʡʝ ʦʥʳ ʜʝʨ ʢʝʟʽʥʜʝ ʙʝʡʪʘʨʘʧʪʘʡ ʘʣʤʘʡʜʳ, ʩʦʥʜʳץʪʘʥ 

ʘʥʪʠʨʘʙʠʷʣʳץ ʠʤʤʫʥʠʪʝʪʪʽץ שʘʣʳʧʪʘʩʫʳ ʢʝʰʽʛʽʧ ʞװʨʝʜʽ [38, ʩ. 14-86]. 

ʂʣʠʥʠʢʘʣʳϨ ʙʝʣʛʽʣʝʨʽ. ײפʪʳʨʳץʪʳש ʢʣʠʥʠʢʘʣʳץ ʢᴇʨʽʥʽʩʽ ʚʠʨʫʩʪʳש 

ʚʠʨʫʣʝʥʪʪʽʣʽʛʽʥʝ, ʞʘʥʫʘʨ ʪװʨʽ ʤʝʥ ʞʘʩʳʥʘ, ʘסʟʘʥʳש ʞʘʣʧʳ ʩʝʟʽʤʪʘʣʜʳסʳʥʘ 

ʞᴅʥʝ ʠʥʬʝʢʮʠʷ ץʘץʧʘʩʳʥʳש ʦʨʥʘʣʘʩʫʳʥʘ ʪᴅʫʝʣʜʽ [38, ʩ. 14-86]. ʀʥʢʫʙʘʮʠʷʣʳץ 

ʢʝʟʝש ʙʽʨʥʝʰʝ ʢװʥʥʝʥ ʙʽʨ ʞʳʣסʘ ʜʝʡʽʥ ʩʦʟʳʣʘʜʳ, ʘʣ ʞʘʩ ʞʘʥʫʘʨʣʘʨʜʘ ʦʣ ᴅʜʝʪʪʝ 

 .ʘ ʙʦʣʘʜʳץʳʩץ

ʂʣʠʥʠʢʘʣʳץ ʘסʳʤʳʥʘ ץʘʨʘʡ ײץʪʳʨʳץ ץʘʨץʳʥʜʳ ʞᴅʥʝ ʪʳʥʳʰ (ʩʘʣ) 

ʪװʨʣʝʨʛʝ ʙᴇʣʽʥʝʜʽ. ʊʠʧʪʽʢ ʝʤʝʩ ʞʘסʜʘʡʣʘʨʜʘ ʙײʣʰʳץʝʪ ʘʪʨʦʬʠʷʩʳ, ʧʘʨʘʣʠʯ 

ʞᴅʥʝ ʛʝʤʦʨʨʘʛʠʷʣʳץ ʛʘʩʪʨʦʵʥʪʝʨʠʪ ʙʝʣʛʽʣʝʨʽ ʙʘʡץʘʣʫʳ ʤװʤʢʽʥ [38, ʩ. 14-86]. 
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 ,ʘʣʘʜʳ. ɸʛʨʝʩʩʠʷץʦʟʫ ʙʘʡץ ʳʥץʳʥʜʳ ʬʦʨʤʘʜʘ ʞʘʥʫʘʨʣʘʨʜʘ ʘʡץʘʨפ

ʙʘסʜʘʨʩʳʟ ץʦʟסʘʣʫ, ץʦʨסʘʥʳʰ ʨʝʘʢʮʠʷʣʘʨʳʥʳש ᴅʣʩʽʨʝʫʽ ʞᴅʥʝ ʘʜʘʤʜʘʨ ʤʝʥ 

ʞʘʥʫʘʨʣʘʨסʘ ʩʝʙʝʧʩʽʟ ʰʘʙʫʳʣ ʞʘʩʘʫ ʪʽʨʢʝʣʝʜʽ. ɹײʣ ʙʝʣʛʽʣʝʨ ʽʨʽ ץʘʨʘ ʤʘʣʜʘ, 

ʠʪʪʝʨ ʤʝʥ ץʘʩץʳʨʣʘʨʜʘ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. ʂʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʤʽʥʝʟ - ײץʣʳץ 

ʠʥʩʪʠʥʢʪʪʝʨʽʥʽש ʞʦסʘʣʫʳ ʞᴅʥʝ ʜʨʦʤʦʤʘʥʠʷ ʙʘʡץʘʣʘʜʳ. 

ɼʝʧʨʝʩʩʠʷʣʳץ ʢʦʤʧʦʥʝʥʪ ʙʘʩʳʤ ʪװʨʣʝʨʽʥʜʝ ץʦʟסʘʣʳʩ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש 

ʪᴇʤʝʥʜʝʫʽ, ʘʰʫʰʘשʜʳץ, ʬʦʪʦʬʦʙʠʷ ʞᴅʥʝ ʛʠʜʨʦʬʦʙʠʷ ʙʘʡץʘʣʘʜʳ [38, ʩ. 14-86]. 

 ץʦʟʫ ʞᴅʥʝ ʧʘʨʘʣʠʪʠʢʘʣʳץ ,ʜʘʤʫʳ ʧʨʦʜʨʦʤʘʣʴʜʳ שʳʥʜʳ ʬʦʨʤʘʥʳץʘʨפ

ʢʝʟʝשʜʝʨʛʝ ʙᴇʣʽʥʝʜʽ. ʉʦסשʳ ʢʝʟʝשʜʝ ʪʳʥʳʩ ʘʣʫ ʦʨʪʘʣʳסʳʥʳש ʩʘʣʜʘʥʫʳ ᴇʣʽʤʛʝ 

ᴅʢʝʣʝʜʽ. 

ʊʳʥʳʰ ʬʦʨʤʘ ʩʽʣʝʢʝʡʜʽש ʤʦʣ ʙᴇʣʽʥʫʽʤʝʥ, ʪʳʥʳʩ ʘʣʫʜʳץ שʠʳʥʜʘʫʳʤʝʥ 

ʞᴅʥʝ ʙײʣʰʳץʝʪ ʧʘʨʘʣʠʯʽʥʽש ʙʽʨʪʽʥʜʝʧ ʜʘʤʫʳ ʘʨץʳʣʳ ʩʠʧʘʪʪʘʣʘʜʳ [38, ʩ. 14-86]. 

ʇʘʪʦʣʦʛʠʷʣʳϨ-ʘʥʘʪʦʤʠʷʣʳϨ Ϻʟʛʝʨʽʩʪʝʨ. ײפʪʳʨʳץ ʢʝʟʽʥʜʝ ʧʘʪʦʣʦʛʠʷʣʳץ-

ʘʥʘʪʦʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʢᴇʙʽʥʝ ʘʡץʳʥ ʝʤʝʩ ʞᴅʥʝ ʩʧʝʮʠʬʠʢʘʣʳץ ʩʠʧʘʪʪʘ 

ʙʦʣʤʘʡʜʳ, ʩʦʥʜʳץʪʘʥ ʦʣʘʨʜʳ ʜʝʨʙʝʩ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʙʝʣʛʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫ 

ʰʝʢʪʝʫʣʽ [38, ʩ. 14-86]. ᴆʣʛʝʥ ʞʘʥʫʘʨʣʘʨʜʘ ʞʘʣʧʳ ᴅʣʩʽʨʝʫ, ʩʽʣʝʢʝʡʤʝʥ 

ʳʣסʘʣʜʘʥסʘʥ ʞװʥ, ʢʝʡʜʝ ʪʽʩʪʝʣʫ ʽʟʜʝʨʽ ʙʘʡץʘʣʘʜʳ. ɯʰʢʽ ʪʝʢʩʝʨʫ ʢʝʟʽʥʜʝ 

ʰʳʨʳʰʪʳ ץʘʙʘʪʪʘʨʜʳש ʮʠʘʥʦʟʳ, ʽʰ ץʫʳʩʳʥʘ ײʩʘץ ץʘʥ ײץʡʳʣʫʣʘʨ ʞᴅʥʝ ʘסʟʘʥʳש 

ʩʘʨץʳʣʫʳ ʘʥʳץʪʘʣʘʜʳ. ɸʩץʘʟʘʥʜʘ ʞʝʫʛʝ ʞʘʨʘʤʩʳʟ ʙᴇʛʜʝ ʟʘʪʪʘʨ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. 

ɸʩץʘʟʘʥ - ʽʰʝʢ ʞʦʣʜʘʨʳʥʳש ʢʽʣʝʛʝʡ ץʘʙʳסʳ ʛʠʧʝʨʝʤʠʷʣʘʥסʘʥ, ʢʝʡ ʞʝʨʣʝʨʽʥʜʝ 

 ʣʳʥ ʤʠʳʥʜʘ ʽʩʽʥʫ ʤʝʥ ʛʠʧʝʨʝʤʠʷײʪʘʨʳ ʙʘʨ. ɹʘʩ ʞᴅʥʝ ʞץʡʳʣʫ ʦʰʘײץ ʘʥץ

ʘʥʳץʪʘʣʘʜʳ, ʘʣ ʠʤʤʫʥʜʳץ ʞװʡʝ ʤװʰʝʣʝʨʽʥʜʝ ץʘʙʳʥʫסʘ ʪᴅʥ ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨ ʙʘʡץʘʣʘʜʳ [38, ʩ. 3-134; 39, 40]. 

 

 ʙʘʣʘʫ ᴅʜʽʩʪʝʨʽ ץʘʫʨʫʳʥ ʟʝʨʪʭʘʥʘʣʳ ץʪʳʨʳײפ 1.4

 ʰ ʥʝʛʽʟʛʽ ᴅʜʽʩװ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʘ ץʘʫʨʫʳʥ ʟʝʨʪʭʘʥʘʣʳ ץʪʳʨʳײפ

 ʰʘʫʣʘʫ ʞᴅʥʝץʪʘʫ, ʚʠʨʫʩʪʳ ʦץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ .ʦʣʜʘʥʳʣʘʜʳץ

ʚʠʨʫʩ ʛʝʥʦʤʳʥʳש ʬʨʘʛʤʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʫ. 

ɿʝʨʪʭʘʥʘʣʳץ ʟʝʨʪʪʝʫʜʽש ʩʝʥʽʤʜʽʣʽʛʽ ʧʘʪʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʜײʨʳʩ 

ʽʨʽʢʪʝʫ ʤʝʥ ʦʥʳ ʟʝʨʪʭʘʥʘסʘ ʫʘץʪʳʣʳ ʞʝʪʢʽʟʫʛʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ɸʣʳʥסʘʥ 

ʤʘʪʝʨʠʘʣ ʳʣסʘʣ ᴇʪʢʽʟʙʝʡʪʽʥ ʳʜʳʩʪʘʨסʘ ʩʘʣʳʥʳʧ, ʤʝʪʘʣʣ ʢʦʥʪʝʡʥʝʨʣʝʨʛʝ 

ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ ʞᴅʥʝ ʤװʤʢʽʥʜʽʛʽʥʰʝ ץʳʩץʘ ʤʝʨʟʽʤʜʝ ʟʝʨʪʭʘʥʘסʘ ʞᴇʥʝʣʪʽʣʝʜʽ. 

 ʪʘʫʜʘ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʷץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʨʝʘʢʮʠʷʩʳ (ʀʌʈ) ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ᴅʜʽʩ ײץʪʳʨʳץ ʜʠʘʛʥʦʩʪʠʢʘʩʳʥʜʘסʳ 

ʥʝʛʽʟʛʽ ᴅʜʽʩ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʥסʘʥ ʞᴅʥʝ ʬʣʫʦʨʝʩʮʝʥʪʪʽ ʘʥʪʠʜʝʥʝʣʝʨ ᴅʜʽʩʽ (ʄʌɸ) 

ʜʝʧ ʪʝ ʘʪʘʣʘʜʳ. ᴄʜʽʩʪʽש ʥʝʛʽʟʽʥʜʝ ʬʣʫʦʨʦʭʨʦʤʤʝʥ ʪʘשʙʘʣʘʥסʘʥ ʘʥʪʠʜʝʥʝʣʝʨʜʽש 

ʚʠʨʫʩ ʘʥʪʠʛʝʥʽʤʝʥ ʩʧʝʮʠʬʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʫʳ ʞᴅʥʝ ʪװʟʽʣʛʝʥ çʘʥʪʠʛʝʥï

ʘʥʪʠʜʝʥʝè ʢʝʰʝʥʜʝʨʽʥʽש ʣʶʤʠʥʝʩʮʝʥʪʪʽ ʤʠʢʨʦʩʢʦʧʪʘ ʞʘʨץʳʨʘʧ ʢᴇʨʽʥʫʽ ʞʘʪʳʨ.  

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʳ ʨʝʪʽʥʜʝ ʢᴇʙʽʥʝ ʤʠ ʪʽʥʽ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ 

 ʳʥʜʘ, ʪʝʨʽ ʧʨʝʧʘʨʘʪʪʘʨʳʥʜʘסʘʙʳץ ʤᴇʣʜʽʨ שʘʥʪʠʛʝʥʽʥ ʢᴇʟʜʽ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ

ʞᴅʥʝ ʩʽʣʝʢʝʡ ʙʝʟʜʝʨʽʥʜʝ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ. ʄʘʪʝʨʠʘʣʜʳ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʀʌʈ 

ʞװʨʛʽʟʫ ץʦʣʜʘʥʳʩʪʘסʳ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʳץʪʘʨסʘ ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʌʣʫʦʨʝʩʮʝʥʪʪʽ ʘʥʪʠʨʘʙʠʷʣʳץ ʛʣʦʙʫʣʠʥʤʝʥ ʙʦʷʣסʘʥ ʞʘסʳʥʜʳ - ʽʟʜʝʨ 

ʣʶʤʠʥʝʩʮʝʥʪʪʽ ʤʠʢʨʦʩʢʦʧʪʘ, ᴅʜʝʪʪʝ ʠʤʤʝʨʩʠʷʣʳײ ץʣסʘʶʜʘ ʟʝʨʪʪʝʣʝʜʽ. 

ʀʤʤʝʨʩʠʷ װʰʽʥ ʬʣʫʦʨʝʩʮʝʥʪʪʽ ʝʤʝʩ ʩײʡʳץʪʳץ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ײפʪʳʨʳץ 
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ʚʠʨʫʩʳʥʳש ʘʥʪʠʛʝʥʽ ʘʰʳץ ʩʘʨסʳʰ - ʞʘʩʳʣ ʪװʩʪʽ, ᴅʨʪװʨʣʽ ʧʽʰʽʥʜʝʛʽ ʪװʡʽʨʰʽʢʪʝʨ 

ʨʝʪʽʥʜʝ ʢᴇʨʽʥʝʜʽ, ʦʣʘʨʜʳש ʜʠʘʤʝʪʨʽ 15ï20 ʤʢʤ-ʛʝ ʜʝʡʽʥ ʞʝʪʫʽ ʤװʤʢʽʥ. 

ɽʛʝʨ ʢᴇʨʫ ᴇʨʽʩʽʥʜʝ ץʘʨץʳʥʜʳʣʳסʳ 3ï4 ʢʨʝʩʪ ʜʝשʛʝʡʽʥʜʝʛʽ ʪʠʧʪʽʢ 

ʪװʡʽʨʰʽʢʪʝʨ ʢʝʤʽʥʜʝ ʦʥ ʙʽʨʣʽʢʪʝ ʘʥʳץʪʘʣʩʘ, ʥᴅʪʠʞʝ ʦש ʜʝʧ ʙʘסʘʣʘʥʳʧ, 

çײץʪʳʨʳץè ʜʠʘʛʥʦʟʳ ץʦʡʳʣʘʜʳ. ʊʝʨʽʩ ʙʘץʳʣʘʫ ʧʨʝʧʘʨʘʪʪʘʨʳʥʜʘ ʤײʥʜʘʡ 

ʪװʟʽʣʽʤʜʝʨ ʘʥʳץʪʘʣʤʘʫʳ ʪʠʽʩ [41-43]. 

 ʦʡʳʣʘʪʳʥץ ʘʥʜʘʨʜʘץʪʳʰ ץʰʽʥ ʘװ ʰʘʫʣʘʫץʚʠʨʫʩʳʥ ʦ ץʪʳʨʳײפ

ʙʠʦʣʦʛʠʷʣʳץ ʩʳʥʘץ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʪᴅʩʽʣʜʽ ʘʣסʘʰ ʨʝʪ 1935 ʞʳʣʳ 

L.T. Webster ʤʝʥ O.R. Dawson ײʩʳʥסʘʥ. ᴄʜʽʩ ʧʘʪʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʘץ 

ʪʳʰץʘʥʜʘʨסʘ ʝʛʫʛʝ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʘ ʘʫʨʫ ʙʝʣʛʽʣʝʨʽʥʽש ʜʘʤʫʳʥ ʥʝʤʝʩʝ ᴇʣʽʤ - 

ʞʽʪʽʤʜʽ ʙʘץʳʣʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ɹʠʦʣʦʛʠʷʣʳץ ʩʳʥʘʤʘʥʳש ʥᴅʪʠʞʝʣʝʨʽ ʤʽʥʜʝʪʪʽ 

ʪװʨʜʝ ʄʌɸ ᴅʜʽʩʽʤʝʥ ʥʝʤʝʩʝ ᴇʣʛʝʥ ʪʳʰץʘʥʜʘʨʜʳש ʤʠ ʪʽʥʽʥʝʥ ɹʘʙʝʰïʅʝʛʨʠ 

ʜʝʥʝʰʽʢʪʝʨʽʥ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʨʘʩʪʘʣʘʜʳ [44]. 

 ʰʘʫʣʘʫʜʘ ʞʘʩʫʰʘ ʢʫʣʴʪʫʨʘʣʘʨʳץʚʠʨʫʩʳʥ ʦ ץʪʳʨʳײץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ᴄʨʪװʨʣʽ ʞʘʩʫʰʘ ᴇʩʽʨʽʥʜʽʣʝʨʽʥʽש ʽʰʽʥʜʝ ʪʳʰץʘʥ 

ʥʝʡʨʦʙʣʘʩʪʦʤʘʩʳ ʞʘʩʫʰʘʣʘʨʳ (MNA, N - 2a) ײץʪʳʨʳץ ʚʠʨʫʩʳʥʘ ʞʦסʘʨʳ 

ʩʝʟʽʤʪʘʣʜʳסʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ ʞᴅʥʝ McCoy, CER, BHK - 21 ʞᴅʥʝ A - 71 

ʞʘʩʫʰʘ ʣʠʥʠʷʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʝʢʝʥʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʜʘʣʘʣʳײץ ץʪʳʨʳץ ʚʠʨʫʩʳʥ ʙᴇʣʽʧ ʘʣʫ װʰʽʥ ʥʝʡʨʦʙʣʘʩʪʦʤʘ 

ʞʘʩʫʰʘʣʘʨʳ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ [45]. 

 ʘʪʪʳ ʬʘʟʘʣʳץ ʪʘʫʜʘץʘʥʪʠʛʝʥʽʥ ʘʥʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʠʤʤʫʥʦʬʝʨʤʝʥʪʪʽʢ ʪʘʣʜʘʫ (פʌ - ʀʌʊ) ʜʘ ץʦʣʜʘʥʳʣʫʳ ʤװʤʢʽʥ. תʣʛʽʣʝʨ ʩʘʥʳ 

ʢᴇʧ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʀʌʊ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪʠʽʤʜʽ ʙʦʣסʘʥʳʤʝʥ, ᴅʜʽʩʪʽש 

ʥᴅʪʠʞʝʩʽʥʝ ʟʝʨʪʪʝʣʝʪʽʥ ʤʘʪʝʨʠʘʣʜʳש ʩʘʧʘʩʳ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ʆʩʳ 

ʩʝʙʝʧʪʽ ʙʽʨץʘʪʘʨ ʟʝʨʪʪʝʫʣʝʨʜʝ ʀʌʈ ᴅʜʽʩʽ ʩʝʥʽʤʜʽʨʝʢ ʜʝʧ ʢᴇʨʩʝʪʽʣʝʜʽ [46, 47]. 

 ʪʘʫʜʘ ʢʝʨʽץʬʨʘʛʤʝʥʪʪʝʨʽʥ ʘʥʳ ץʛʝʥʦʤʜʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʪʨʘʥʩʢʨʠʧʮʠʷʣʳץ ʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷ (ʂʊ - ʇʊʈ) ʥʝʛʽʟʛʽ 

ʤʦʣʝʢʫʣʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʜʽʩ ʝʢʽ ʢʝʟʝשʥʝʥ ʪײʨʘʜʳ: 

ʘʣʜʳʤʝʥ ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʪʘʟʘ ʬʝʨʤʝʥʪʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʈʅפ ʤʘʪʨʠʮʘʩʳʥʘʥ 

ʢʦʤʧʣʝʤʝʥʪʘʨʣʳ ɼʅפ ʩʠʥʪʝʟʜʝʣʝʜʽ, ʢʝʡʽʥ ʪʝʨʤʦʩʪʘʙʠʣʴʜʽ ɼʅפ - ʧʦʣʠʤʝʨʘʟʘ 

ʞᴅʥʝ ʘʨʥʘʡʳ ʧʨʘʡʤʝʨʣʝʨ ʘʨץʳʣʳ ʥʳʩʘʥʘʣʳ ʛʝʥʦʤʜʳץ ʘʡʤʘץ 

ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥʘʜʳ. ɼʝʥʘʪʫʨʘʮʠʷ, ʧʨʘʡʤʝʨʣʝʨʜʽש ʙʘʡʣʘʥʳʩʫʳ ʞᴅʥʝ ʪʽʟʙʝʢʪʽש 

 ʘʡʪʘʣʘʥʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʚʠʨʫʩץ ʟʘʨʫʳ ʩʘʪʳʣʘʨʳ 30ï35 ʮʠʢʣ ʙʦʡʳײ

ʛʝʥʦʤʳʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʙᴇʣʽʛʽ ץʳʩץʘ ʫʘץʳʪ ʽʰʽʥʜʝ ʤʠʣʣʠʦʥʜʘסʘʥ ʝʩʝʛʝ 

ʢᴇʙʝʡʪʽʣʝʜʽ. ʂʊ - ʇʊʈ ᴅʜʽʩʽ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʈʅפ-ʩʳʥ ʙʽʨʥʝʰʝ ʩʘסʘʪ ʽʰʽʥʜʝ 

ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ ʠʟʦʣʷʪʪʘʨʜʳ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [48, 49]. 

ɸʥʪʠʨʘʙʠʢʘʣʳץ ʚʘʢʮʠʥʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʚʘʢʮʠʥʘʮʠʷʣʘʥסʘʥ ʞʘʥʫʘʨʣʘʨʜʳץ שʘʥ ʩʘʨʳʩʫʳʥʜʘסʳ ʚʠʨʫʩʪʳ 

ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʘʪʳʥ ʘʥʪʠʜʝʥʝʣʝʨʜʽש ʜʝשʛʝʡʽ ʘʥʳץʪʘʣʘʜʳ. פʦʨסʘʥʳʰ ʜʝשʛʝʡʽ 

ʨʝʪʽʥʜʝ 0,5 ʄɽ/ʤʣ ʢᴇʨʩʝʪʢʽʰʽ ץʘʙʳʣʜʘʥסʘʥ. ɼװʥʠʝʞװʟʽʣʽʢ ʞʘʥʫʘʨʣʘʨ 

ʜʝʥʩʘʫʣʳסʳ ײʡʳʤʳ ײʩʳʥʘʪʳʥ ʥʝʛʽʟʛʽ ᴅʜʽʩ - ʞʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʝʪʽʥ 

ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ ʨʝʘʢʮʠʷʩʳ. 

ɹײʣ ʨʝʘʢʮʠʷʥʳש ʙʽʨʥʝʰʝ ʥײʩץʘʩʳ ץʦʣʜʘʥʳʣʘʜʳ: 
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 ʬʣʫʦʨʝʩʮʝʥʪʪʽ ʘʥʪʠʜʝʥʝʣʝʨʤʝʥ ʚʠʨʫʩʪʳ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ ᴅʜʽʩʽ  ʪʽʨʽ 

ʞʘʥʫʘʨʣʘʨʜʘ ʘʥʪʠʜʝʥʝ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫסʘ ץʦʣʘʡʣʳ; 

 ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʬʦʢʫʩʪʘʨʳʥʳש ʪʝʟ ʪʝʞʝʣʫʽʥ ʪʘʣʜʘʫ (RFFIT)  ʛʝʤʦʣʠʟʽ 

ʥʝʤʝʩʝ ʢʦʥʪʘʤʠʥʘʮʠʷʩʳ ʙʘʨ װʣʛʽʣʝʨ װʰʽʥ ʙʝʡʽʤʜʝʣʛʝʥ; 

 ʨʛʽʟʽʣʝʪʽʥ ʤʠʢʨʦʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫװʪʳ ʤʠʢʨʦʧʣʘʥʰʝʪʪʝʨʜʝ ʞץʷʰʳײ 72 

ᴅʜʽʩʽ  ʩʘʧʘʩʳ ʪᴇʤʝʥ ʥʝʤʝʩʝ ʤᴅʡʽʪ ʩײʡʳץʪʳסʳ ʙʘʨ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʟʝʨʪʪʝʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [38, ʩ. 3-134]. 

ʅʫʢʣʝʦʪʠʜʪʽʢ ʩʝʢʚʝʥʠʨʣʝʫ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʚʠʨʫʩ 

ʛʝʥʦʤʳʥʳש ʬʨʘʛʤʝʥʪʪʝʨʽ ʥʝʤʝʩʝ ʪʦʣʳץ ʪʽʟʙʝʛʽ ʘʣʳʥסʘʥʥʘʥ ʢʝʡʽʥ ʞװʨʛʽʟʽʣʝʜʽ. 

ɹײʣ ʪʘʣʜʘʫ ʚʠʨʫʩʪʳץ ʠʟʦʣʷʪʪʘʨʜʳ ʪʦʧʪʘʩʪʳʨʫסʘ, ʜʘʣʘʣʳץ ʞᴅʥʝ ʚʘʢʮʠʥʘ 

ʰʪʘʤʜʘʨʳʥ ʘʞʳʨʘʪʫסʘ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש ʛʝʦʛʨʘʬʠʷʣʳץ ʪʘʨʘʣʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ײפʪʳʨʳץ ʚʠʨʫʩʳʥʜʘ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ װʰʽʥ ʢᴇʙʽʥʝ N, G ʞᴅʥʝ ʪʦʣʳץ ʛʝʥʦʤ ʘʡʤʘץʪʘʨʳ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ [29, ʩ. 4-186; 50]. 

 

 ʨʝʩ ʰʘʨʘʣʘʨʳװʘʨʩʳ ʢץ ʘʥסʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʦ שʪʳץʪʳʨʳײפ 1.5

 ʜʘʤʫ ʥᴅʪʠʞʝʩʽʥʜʝ ץʵʚʦʣʶʮʠʷʣʳ ץʟʘײ ʪʘʨʜʘץï ʢᴇʧʪʝʛʝʥ ʘʡʤʘ ץʪʳʨʳײפ

 ʡʝʩʽʥ ʩʠʧʘʪʪʘʡʪʳʥװʞ ץʪʳץʠ - ʦʰʘסʪʘʙʠ שʧʘʣʳ ʘʫʨʫʣʘʨʜʳץײʘʥ ʞץʘʣʳʧʪʘʩץ

ʢʣʘʩʩʠʢʘʣʳװ ץʣʛʽ. ɹײʣ ʞװʡʝʜʝ ץʦʟʜʳʨʫʰʳ ʨʝʪʽʥʜʝ ײץʪʳʨʳץ ʚʠʨʫʩʳ, ʘʣ ʥʝʛʽʟʛʽ 

ʨʝʟʝʨʚʫʘʨ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫʰʳ ʨʝʪʽʥʜʝ ʞʘʙʘʡʳ ʞᴅʥʝ װʡ ʞʘʥʫʘʨʣʘʨʳ, ʩʦʥʜʘʡ - 

ʘץ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʜʘʨʳ ץʘʪʳʩʘʜʳ. ʂʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʘʫʨʫʜʳש ʙʝʨʽʣʫ 

ʪʽʟʙʝʛʽʥʝ ʘʜʘʤ ʜʘ ʝʥʝʜʽ [51]. 

ʀʪʪʝʨ ʧʦʧʫʣʷʮʠʷʩʳʥʜʘ ײץʪʳʨʳץ ʚʠʨʫʩʳʥ ʞʦʶסʘ ʙʘסʳʪʪʘʣסʘʥ ʰʘʨʘʣʘʨ 

ʢʝʰʝʥʽʥʜʝ ʘʥʪʠʨʘʙʠʷʣʳץ ʚʘʢʮʠʥʘʮʠʷ ʥʝʛʽʟʛʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʧʦʧʫʣʷʮʠʷ ʪʳסʳʟʜʳסʳʥ ʨʝʪʪʝʫ ʤʘץʩʘʪʳʥʜʘ ʠʤʤʫʥʜʳץ ʢʦʥʪʨʘʮʝʧʮʠʷ ᴅʜʽʩʪʝʨʽʥ 

 .ʤʢʽʥװʘʨʘʩʪʳʨʳʣʫʳ ʤץ ʨʘʣ ʨʝʪʽʥʜʝײץ ʦʩʳʤʰʘץ ʪʘץʦʣʜʘʥʫ ʙʦʣʘʰʘץ

ʊװʣʢʽ ײץʪʳʨʳסʳʥʳש ʪʘʙʠסʠ ʦʰʘסʳ ʪʫʨʘʣʳ ץʘʣʳʧʪʘʩץʘʥ ʪװʩʽʥʽʢʢʝ ʩᴅʡʢʝʩ, 

 ʳʪʳ ïסʙʘʩʪʳ ʙʘ שʘʨʫʜʳץʜʘʡʜʘ ʽʥʜʝʪʪʽʢ ʧʨʦʮʝʩʪʽ ʪʠʽʤʜʽ ʙʘʩסʘʟʽʨʛʽ ʞʘץ

 ʩʘʥʳʥ ʞᴅʥʝ שʨʣʝʨʜʽװʥʝʛʽʟʛʽ ʠʝʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʪ שʦʟʜʳʨʫʰʳʥʳץ

ʧʦʧʫʣʷʮʠʷ ʪʳסʳʟʜʳסʳʥ ʙʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ץʘʫʽʧʩʽʟ ʜʝשʛʝʡʜʝ ײʩʪʘʧ ʪײʨʫ. 

ʇʦʧʫʣʷʮʠʷ ʩʘʥʳʥʳש ʰʘʤʘʜʘʥ ʪʳʩ ʪᴇʤʝʥʜʝʫʽ (ʰʘʤʘʤʝʥ 0,1 ʙʘʩ/ʢʤĮ-ʜʝʥ ʘʟ) 

ʪװʨʜʽײ שʟʘץ ʤʝʨʟʽʤʜʽ ʩʘץʪʘʣʫʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥʜʽʢʪʝʥ, ʙײʣ ʪᴅʩʽʣ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝʣʛʝʥ ʝʩʝʧʪʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ [52]. 

ɹʘʪʳʩ ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʜʝ ʞʘʙʘʡʳ ʞʳʨʪץʳʰʪʘʨʜʳ ʘʫʳʟ ʘʨץʳʣʳ ʠʤʤʫʥʜʝʫ 

ʪᴅʞʽʨʠʙʝʩʽ ʙײʣ ᴅʜʽʩʪʽש ʪʠʽʤʜʽʣʽʛʽ ʙʽʨץʘʪʘʨ ʥʘץʪʳ ʪʘʣʘʧʪʘʨʜʳ ʦʨʳʥʜʘʫסʘ ʪᴅʫʝʣʜʽ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʆʣʘʨסʘ ʩʳʨʪץʳ ʦʨʪʘʜʘ ʪײʨʘץʪʳ ʚʘʢʮʠʥʘʣʳץ ʰʪʘʤʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ, ʥʳʩʘʥʘʣʳ ʪװʨʣʝʨ װʰʽʥ ʞʦסʘʨʳ ʠʤʤʫʥʦʛʝʥʜʽʣʽʢ ʧʝʥ ʪʘʨʪʳʤʜʳʣʳץ, 

ʙʘʩץʘ ʞʘʥʫʘʨʣʘʨ װʰʽʥ ץʘʫʽʧʩʽʟʜʽʢ, ʙʠʦʤʘʨʢʝʨʜʽש ʙʦʣʫʳ, ʚʘʢʮʠʥʘʮʠʷʥʳ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝ ʞʦʩʧʘʨʣʘʫ, ʤʘʫʩʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʝʩʢʝʨʫ, ʘʫʤʘץʪʳ ʪʦʣʳץ ץʘʤʪʫ, 

ʘʚʠʘʮʠʷʣʳץ ʪʘʨʘʪʫ ʪᴅʩʽʣʜʝʨʽʥ ץʦʣʜʘʥʫ, ʢᴇʢʪʝʤïʢװʟ ʢʝʟʝשʜʝʨʽʥʜʝ ʙʽʨʥʝʰʝ ʤᴅʨʪʝ 

ʚʘʢʮʠʥʘʮʠʷ ʞװʨʛʽʟʫ, ʩʦʥʜʘʡ-ʘץ ʠʤʤʫʥʜʳץ ʞʘסʜʘʡʜʳ ʙʘסʘʣʘʫ װʰʽʥ 

ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞʘʪʘʜʳ. 

 ʳʣʘʫʜʳץʙʘ שʘʪʘץ ʥʜʘʡ ʰʘʨʘʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫײʜʘʡʳʥʜʘ ʤסʩʪʘʥ ʞʘץʘʟʘפ

ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʞװʡʝʣʽ ʪʘʣʜʘʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ɾʝʢʝʣʝʛʝʥ ʘʡʤʘץʪʘʨʜʘ 

ʦʨʘʣʴʜʽ ʚʘʢʮʠʥʘʣʘʨʜʳש ʞʝʪʢʽʣʽʢʩʽʟ ץʦʣʜʘʥʳʣʫʳ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ 
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ʧʦʧʫʣʷʮʠʷʩʳʥ ץʦʩʳʤʰʘ ʨʝʪʪʝʫ ץʘʞʝʪʪʽʛʽʥ ʪʫʳʥʜʘʪʘʪʳʥʳ ʙʝʣʛʽʣʽ. ʄʝʤʣʝʢʝʪʪʽʢ 

 שʰʘʨʘʣʘʨʜʳ ץʜʝʨʜʝ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳשʘʨʞʳʣʘʥʜʳʨʫ ʢᴇʣʝʤʽ ʰʝʢʪʝʫʣʽ ʢʝʟʝץ

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʨʝʩʫʨʩʪʘʨʜʳ ʦשʪʘʡʣʳ ʙᴇʣʫ ʤʘשʳʟʜʳ. ɹײʣ, ʝש 

ʘʣʜʳʤʝʥ, װʡ ʝʪץʦʨʝʢʪʽʣʝʨʽʥ ʚʘʢʮʠʥʘʮʠʷʣʘʫ ʩʘʧʘʩʳʥ ʙʘץʳʣʘʫסʘ, ץʘסשʳʙʘʩ 

ʞʘʥʫʘʨʣʘʨ ʩʘʥʳʥ ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʽʨʽ ʝʣʜʽ ʤʝʢʝʥʜʝʨ ʤʘשʳʥʜʘ ʙʫʬʝʨʣʽʢ 

ʚʘʢʮʠʥʘʮʠʷ ʘʡʤʘץʪʘʨʳʥ ײץʨʫסʘ ץʘʪʳʩʪʳ. 

 ,ʘʥʳʤʝʥסʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ᴅʜʽʩʪʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣ ץʪʳ ʟʝʨʪʭʘʥʘʣʳץʪʳʨʳײפ

ʦʣʘʨʜʳש ʙʘʨʣʳסʳ ʨʝʩʧʫʙʣʠʢʘ ʘʫʤʘסʳʥʜʘ ʙʽʨʢʝʣʢʽ ץʦʣʜʘʥʳʣʤʘʡʜʳ. ʂʝʡʙʽʨ 

ᴇשʽʨʣʝʨʜʝ ʠʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳש ʪײʨʘץʩʳʟ ʩʘץʪʘʣʫʳ 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʰʘʨʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ץʘʡʪʘ ʙʘסʘʣʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʤʦʥʠʪʦʨʠʥʛʪʽ ʢװʰʝʡʪʫ, ʢװʨʝʩ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ, 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʚʘʢʮʠʥʘʣʘʨʜʳש ʠʤʤʫʥʦʛʝʥʜʽʣʽʛʽʥ ʪײʨʘץʪʳ ʙʘץʳʣʘʫ ᴇʟʝʢʪʽ ʤʽʥʜʝʪ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɾʘʥʫʘʨʣʘʨʜʳײץ שʪʳʨʳסʳʥʘ ץʘʨʩʳ ʽʩ - ʰʘʨʘʣʘʨ ʞװʡʝʩʽ ʽʥʜʝʪʪʽʢ ʪʽʟʙʝʢʪʽש 

ʙʘʨʣʳץ ʙʫʳʥʜʘʨʳʥ ץʘʤʪʫʳ ʪʠʽʩ: ץʦʟʜʳʨʫʰʳʥʳש ʢᴇʟʽ, ʙʝʨʽʣʫ ʤʝʭʘʥʠʟʤʽ ʞᴅʥʝ 

ʩʝʟʽʤʪʘʣ ʞʘʥʫʘʨʣʘʨ. ײפʪʳʨʳץʪʳץ שʦʣʘʡʣʳ ʘʡʤʘץʪʘʨסʘ ᴅʢʝʣʽʥʫʽʥ ʙʦʣʜʳʨʤʘʫ 

ʤʘץʩʘʪʳʥʜʘ ʞʘשʘʜʘʥ ᴅʢʝʣʽʥʛʝʥ ʞʘʥʫʘʨʣʘʨסʘ ʢʘʨʘʥʪʠʥ ʙʝʣʛʽʣʝʫ ʤʽʥʜʝʪʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʀʪʪʝʨ ʤʝʥ ʤʳʩʳץʪʘʨ, ʩʦʥʜʘʡ - ʘץ ʭʘʡʫʘʥʘʪʪʘʨ ʧʘʨʢʪʝʨʽ ʤʝʥ ʞʘʙʘʡʳ 

ʬʘʫʥʘ ʦʙʲʝʢʪʽʣʝʨʽʥʜʝ ײʩʪʘʡʪʳʥ ʞʘʥʫʘʨʣʘʨ ʝʨʝʢʰʝ ʙʘץʳʣʘʫסʘ ʘʣʳʥʘʜʳ [53]. 

 ʪʘʨץʝʣʜʽ ʤʝʢʝʥʜʝʨʜʝ ʠʪʪʝʨ ʤʝʥ ʤʳʩʳ ץʳ ʙʘʨʣʳסʳʥʜʘסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʪʽʨʢʝʣʛʝʥ ʘʥʪʠʨʘʙʠʷʣʳץ ʚʘʢʮʠʥʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʞᴇʥʽʥʜʝʛʽ ʥײʩץʘʫʣʳץʪʘʨסʘ 

ʩᴅʡʢʝʩ ʤʽʥʜʝʪʪʽ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʚʘʢʮʠʥʘʮʠʷʣʘʫסʘ ʞʘʪʘʜʳ. ɸʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳʥʳש, ʠʪʪʝʨʜʽש ʥʝʤʝʩʝ ʤʳʩʳץʪʘʨʜʳש ʪʽʩʪʝʫ 

ʞʘסʜʘʡʣʘʨʳ ʪʽʨʢʝʣʛʝʥ ʢʝʟʜʝ ʙײʣ ʪʫʨʘʣʳ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ץʳʟʤʝʪʢʝ ʜʝʨʝʫ 

ʭʘʙʘʨʣʘʫ ץʘʞʝʪ. ײפʪʳʨʳץץʘ ʢװʜʽʢ ʪʫʳʥʜʘסʘʥ ʞʘʥʫʘʨʣʘʨʜʳ ʩʝʥʽʤʜʽ ʪװʨʜʝ 

ʦץʰʘʫʣʘʫ ʞᴅʥʝ ʙʘץʳʣʘʫ ʰʘʨʘʣʘʨʳʥ ʞװʨʛʽʟʫ ʘʫʨʫʜʳש ᴅʨʽ ץʘʨʘʡ ʪʘʨʘʣʫʳʥ 

ʙʦʣʜʳʨʤʘʫʜʳש ʥʝʛʽʟʛʽ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [29, ʩ. 4-440].  

 

 ץʵʚʦʣʶʮʠʷʩʳ ʞᴅʥʝ ʚʘʢʮʠʥʘʣʳ שʘʨʩʳ ʚʘʢʮʠʥʘʣʘʨʜʳץ ʘץץʪʳʨʳײפ 1.5.1

ʰʪʘʤʜʘʨ 

 ʳʥʘ ʜʝʡʽʥʛʽשʩʦ שʘʩʳʨʜʳס ʘʣʜʳʥ ʘʣʫ ʪʘʨʠʭʳʥʜʘ XIX שʘʫʨʫʳʥʳ ץʪʳʨʳײפ

ʢʝʟʝש ʘʥʪʠʨʘʙʠʷʣʳץ ʚʘʢʮʠʥʘʣʘʨ ʧʘʡʜʘ ʙʦʣסʘʥסʘ ʜʝʡʽʥʛʽ ʫʘץʳʪʧʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

ɹײʣ ʢʝʟʝשʜʝ ʘʫʨʫʜʳ ʝʤʜʝʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳ ʥʝʛʽʟʽʥʝʥ ʵʤʧʠʨʠʢʘʣʳץ 

ʩʠʧʘʪʪʘ ʙʦʣʜʳ. ɾʘʨʘʣʘʨʜʳ ʢװʡʜʽʨʫ, ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʤʝʥ ᴇשʜʝʫ, ʞʘʥʫʘʨ 

ʪʽʥʜʝʨʽʥʝʥ ʘʣʳʥסʘʥ ᴅʨʪװʨʣʽ ʵʢʩʪʨʘʢʪʪʘʨʜʳ ץʦʣʜʘʥʫ ʩʠʷץʪʳ ʪᴅʩʽʣʜʝʨ ʢʝש 

ʪʘʨʘʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʫʨʫʜʳש ʜʘʤʫʳʥ ʪʝʞʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʘʣסʘʰץʳ 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʪʘʣʧʳʥʳʩʪʘʨ ʜʘ ʦʩʳ ʢʝʟʝשʜʝ ʙʘʡץʘʣʘʜʳ [54]. 

XVIII סʘʩʳʨʜʘ ʀʪʘʣʠʷʜʘ Eusebio Valli ײץʪʳʨʳץʧʝʥ ʘʫʳʨסʘʥ ʘʜʘʤʜʘʨ ʤʝʥ 

ʞʘʥʫʘʨʣʘʨʜʳ ʘʣʜʳʥ ʘʣʘ ᴇשʜʝʣʛʝʥ ʩʽʣʝʢʝʡ ʘʨץʳʣʳ çʝʛʫè ʪᴅʞʽʨʠʙʝʩʽʥ ʞװʨʛʽʟʛʝʥʽ 

ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ ʢʝʟʜʝʩʝʜʽ. ɹײʣ ʪᴅʞʽʨʠʙʝʣʝʨ סʳʣʳʤʠ ʪײʨסʳʜʘʥ 

ʜᴅʣʝʣʜʝʥʙʝʛʝʥʽʤʝʥ, ײץʪʳʨʳץץʘ ץʘʨʩʳ ʝʨʝʢʰʝ ʧʨʦʬʠʣʘʢʪʠʢʘ ʞʘʩʘʫסʘ ʜʝʛʝʥ 

ʘʣסʘʰץʳ ײʤʪʳʣʳʩʪʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʥʪʠʨʘʙʠʷʣʳץ ʚʘʢʮʠʥʘʣʘʨʜʳס שʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʜʘʤʫ ʢʝʟʝשʽ 1885 

ʞʳʣʜʘʥ ʙʘʩʪʘʣʘʜʳ. ʃʫʠ ʇʘʩʪʝʨ ײץʪʳʨʳץ ʚʠʨʫʩʳʥ ᴅʣʩʽʨʝʪʫ ʘʨץʳʣʳ ʘʣסʘʰץʳ 
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ʪʠʽʤʜʽ ʚʘʢʮʠʥʘʥʳ ᴅʟʽʨʣʝʜʽ. ʆʩʳ ʢʝʟʝשʥʝʥ ʙʘʩʪʘʧ 1970-ʞʳʣʜʘʨʜʳש ʦʨʪʘʩʳʥʘ 

ʜʝʡʽʥ ʘʥʪʠʨʘʙʠʷʣʳץ ʚʘʢʮʠʥʘʣʘʨ ʥʝʛʽʟʽʥʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʞװʡʢʝ ʪʽʥʜʝʨʽʥʝʥ 

ʜʘʡʳʥʜʘʣʜʳ. ɸʣʜʳʤʝʥ ץʦʷʥʥʳש, ʢʝʡʽʥ ץʦʡʜʳש, ʦʜʘʥ ʩʦש ʪʳʰץʘʥʥʳש ʤʠ ʪʽʥʜʝʨʽ 

ʧʘʡʜʘʣʘʥʳʣʜʳ [54, ʨ. 5-1-5-20; 55]. 

 ʤʢʽʥʜʽʛʽ ʪʫʨʘʣʳװʡʝʣʝʨʜʝ ᴇʩʽʨʫ ʤװʞ ץʚʠʨʫʩʳʥ ʞʘʩʫʰʘʣʳ ץʪʳʨʳײפ

ʘʣסʘʰץʳ ʥʘץʪʳ ʜʝʨʝʢʪʝʨ 1913 ʞʳʣʳ ʅʦʛʫʯʠ ʤʝʥ ʃʝʚʘʜʠʪʠʜʽש ʝשʙʝʢʪʝʨʽʥʜʝ 

ʞʘʨʠʷʣʘʥʜʳ. ʆʣʘʨ ʞʘʥʫʘʨ ʞװʡʢʝ ʪʽʥʜʝʨʽʥʽש ᴇʩʽʨʽʣʛʝʥ ʬʨʘʛʤʝʥʪʪʝʨʽʥʜʝ ʚʠʨʫʩ 

 ʪʘʣʘʪʳʥʳʥ ʞᴅʥʝ ʢᴇʙʝʡʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ʂʝʡʽʥʛʽ ʟʝʨʪʪʝʫʣʝʨʜʝץʳʪ ʩʘץʫʘ ץʟʘײ

 ʨʣʽ ʽʩʽʢװʘʥʘ ʝʤʝʩ, ᴅʨʪס ʤʠ ʞʘʩʫʰʘʣʘʨʳʥʜʘ ץʪʝʢ ʵʤʙʨʠʦʥʜʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ

ʞʘʩʫʰʘʣʘʨʳʥʜʘ ʜʘ ʪʠʽʤʜʽ ʨʝʧʣʠʢʘʮʠʷʣʘʥʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ [56, 57]. 

1956 ʞʳʣʳ Vieuchange ʘʣסʘʰ ʨʝʪ ʪʳʰץʘʥ ʙװʡʨʝʛʽ ʞʘʩʫʰʘʣʘʨʳʥʳש 

ʙʘʩʪʘʧץʳ ʜʘץʳʣʜʘʨʳʥʳײץ שʪʳʨʳץ ʚʠʨʫʩʳʥʘ ʩʝʟʽʤʪʘʣ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ. 1958 

ʞʳʣʳ Kissling ʪʝשʽʟ ʰʦʰץʘʩʳʥʳש ʙװʡʨʝʢ ʞʘʩʫʰʘʣʘʨʳʥʳש ʙʘʩʪʘʧץʳ 

ʢʫʣʴʪʫʨʘʣʘʨʳʥʜʘ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʠʟʦʣʷʪʪʘʨʳ ʤʝʥ ʪײʨʘץʪʳ ʰʪʘʤʜʘʨʳʥʳש 

ʩᴅʪʪʽ ʩʝʨʠʷʣʳץ ᴇʪʫʽ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʜʝʨʝʢʪʝʨ ײץʪʳʨʳץ ʚʠʨʫʩʳʥ 

ʞʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥʜʝ ʢʫʣʴʪʠʚʘʮʠʷʣʘʫ ʙʘסʳʪʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʽש ʢʝשʝʶʽʥʝ 

ʥʝʛʽʟ ץʘʣʘʜʳ [58, 59]. 

1963 ʞʳʣʳ ʞʘʩʫʰʘ ᴇʩʽʥʜʽʣʝʨʽʥʜʝ ʘʣʳʥסʘʥ ʚʠʨʫʩ ʤʘʩʩʘʩʳʥ ʚʘʢʮʠʥʘ 

ᴇʥʜʽʨʽʩʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʜʳסʳ ʜᴅʣʝʣʜʝʥʜʽ. 1965ï1969 ʞʳʣʜʘʨʳ ʤʘʡʤʳʣ, 

ʠʪ ʞᴅʥʝ ʰʦʰץʘ ʙװʡʨʝʛʽ ʞʘʩʫʰʘʣʘʨʳʥʜʘ, ʪʘʫʳץ ʧʝʥ װʡʨʝʢ ʵʤʙʨʠʦʥʜʘʨʳʥʳש 

ʬʠʙʨʦʙʣʘʩʪʪʘʨʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ ɺʅʂ - 21 ʞᴅʥʝ Vero ʩʠʷץʪʳ ʪײʨʘץʪʳ ʞʘʩʫʰʘ 

ʞʝʣʽʣʝʨʽʥʜʝ ײץʪʳʨʳץ ʚʠʨʫʩʳʥ ʢʝש ʢᴇʣʝʤʜʝ ᴇʩʽʨʫ ʤװʤʢʽʥʜʽʛʽ ʪʦʣʳץʪʘʡ ʨʘʩʪʘʣʜʳ 

[60-63]. 

ɸʣסʘʰ ʨʝʪ 1882 ʞʳʣʳ ײץʪʳʨסʘʥ ʩʠʳʨʜʘʥ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ʇʘʩʪʝʨʜʽש çPV» 

ʰʪʘʤʳ ᴅʨʪװʨʣʽ ʞʘʥʫʘʨ ʪװʨʣʝʨʽʥʜʝ ʢᴇʧ ʨʝʪʪʽʢ ʧʘʩʩʘʞ ʞʘʩʘʫ ʘʨץʳʣʳ 

ʪײʨʘץʪʘʥʜʳʨʳʣʜʳ. ʀʪʪʝʨʜʝ ʠʥʢʫʙʘʮʠʷʣʳץ ʢʝʟʝץ שʳʩץʘʨסʘʥʳʤʝʥ, ץʦʷʥʜʘʨʜʘ 

ʚʠʨʫʩ ʞʦסʘʨʳ ʚʠʨʫʣʝʥʪʪʽ ץʘʩʠʝʪʽʥ ʩʘץʪʘסʘʥ. ʆʩʳʣʘʡʰʘ ʘʣʳʥסʘʥ ʰʪʘʤʤ 

çʪʽʨʢʝʣʛʝʥ ʚʠʨʫʩè (virus fixe) ʜʝʧ ʘʪʘʣʳʧ, ʢʝʡʽʥ ʃʫʠ ʇʘʩʪʝʨ ʪʘʨʘʧʳʥʘʥ סʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ʚʘʢʮʠʥʘ ʜʘʡʳʥʜʘʫʜʘ ʧʘʡʜʘʣʘʥʳʣʜʳ. 1885 ʞʳʣʳ ʙײʣ ʰʪʘʤʤ 

ʥʝʛʽʟʽʥʜʝ ʘʣסʘʰץʳ ʘʥʪʠʨʘʙʠʷʣʳץ ʚʘʢʮʠʥʘ ץʦʣʜʘʥʳʣʜʳ [19, ʨ. 12273; 64, 65]. 

1885 ʞʳʣʜʳ2 ש ʤʘʤʳʨʳʥʜʘ Roux ʞᴅʥʝ Pasteur ʜᴅʨʽʛʝʨʣʝʨʽ ʘʜʘʤסʘ ʘʣסʘʰ 

ʨʝʪ ײץʪʳʨʳץʪʘʥ ᴇʣʛʝʥ ץʦʷʥʥʳש ʵʢʩʠʢʘʪʦʨʜʘ ʢʝʧʪʽʨʽʣʛʝʥ ʞײʣʳʥ ʤʘʪʝʨʠʘʣʳʥʘʥ 

ʜʘʡʳʥʜʘʣסʘʥ ʧʨʝʧʘʨʘʪʪʳ ʝʥʛʽʟʜʽ. ʆʩʳ ʦץʠסʘʜʘʥ ʢʝʡʽʥ ʇʘʩʪʝʨ ʟʝʨʪʭʘʥʘʩʳʥʘ 

ɽʫʨʦʧʘʥʳש ᴅʨʪװʨʣʽ ʝʣʜʝʨʽʥʝʥ, ʩʦʥʜʘʡ-ʘץ ʈʝʩʝʡ ʤʝʥ ɸפʐ-ʪʘʥ ʥʘʫץʘʩʪʘʨ ʘסʳʣʘ 

ʙʘʩʪʘʜʳ. ʂʝʡʽʥʥʝʥ ᴅʣʝʤʥʽש ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʽʥʜʝ ʇʘʩʪʝʨ ʩʪʘʥʮʠʷʣʘʨʳ ʤʝʥ 

ʘʥʪʠʨʘʙʠʷʣʳץ ʠʥʩʪʠʪʫʪʪʘʨ ײץʨʳʣʜʳ [66]. 

ɸʣʘʡʜʘ ʞװʡʢʝ ʪʽʥʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʚʘʢʮʠʥʘʣʘʨʜʳש ʝʣʝʫʣʽ ʢʝʤʰʽʣʽʢʪʝʨʽ 

ʘʥʳץʪʘʣʜʳ. ɺʘʢʮʠʥʘ ײץʨʘʤʳʥʜʘ ʞʘʥʫʘʨ ʞװʡʢʝ ʪʽʥʜʝʨʽʥʽץ שʘʣʜʳץʪʘʨʳʥʳש 

ʙʦʣʫʳ ʘʣʣʝʨʛʠʷʣʳץ ʨʝʘʢʮʠʷʣʘʨ ʤʝʥ ʧʦʩʪʚʘʢʮʠʥʘʣʳץ ʵʥʮʝʬʘʣʠʪʪʽש ʜʘʤʫ ץʘʫʧʽʥ 

ʘʨʪʪʳʨʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞװʡʢʝ ʪʽʥʽʥ ʧʘʡʜʘʣʘʥʙʘʡ, ײץʪʳʨʳץ ʚʠʨʫʩʳʥ in 

vitro ʞʘסʜʘʡʳʥʜʘ ʢʫʣʴʪʠʚʘʮʠʷʣʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʜʳ. 

1946 ʞʳʣʳ ʂʦʧʨʦʚʩʢʠ ʪʘʫʳץ ʵʤʙʨʠʦʥʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ײץʪʳʨʳץ 

ʚʠʨʫʩʳʥ ᴇʩʽʨʫ ᴅʜʽʩʽʥ ײʩʳʥʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝʣʝʨʜʝ ɼʞʦʥʩʦʥ ʙᴇʣʽʧ ʘʣסʘʥ ʞᴅʥʝ ʙʽʨ 

ʢװʥʜʽʢ ʙʘʣʘʧʘʥʜʘʨסʘ ʙʝʡʽʤʜʝʣʛʝʥ Flury ʰʪʘʤʳ ץʦʣʜʘʥʳʣʜʳ. ʂʝʡʽʥʥʝʥ ʙײʣ ʙʘסʳʪ 

ʞװʡʢʝ ʪʽʥʽʥʝʥ ʪʦʣʳץ ʙʘʩ ʪʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ [67-68]. 
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1975 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʢʫʣʴʪʫʨʘʣʳץ ʠʥʘʢʪʠʚʘʮʠʷʣʘʥסʘʥ ʚʘʢʮʠʥʘʣʘʨ ʢʝשʽʥʝʥ 

ʝʥʛʽʟʽʣʽʧ, ʘʥʪʠʨʘʙʠʷʣʳץ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʤʝʥ ʙʽʨʛʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʕʩʩʝʥ 

ʩʭʝʤʘʩʳ ʢʣʠʥʠʢʘʣʳץ ʧʨʘʢʪʠʢʘʜʘ ʦʨʥʳץʪʳ. ɹײʣ ʢʝʟʝש ʘʥʪʠʨʘʙʠʷʣʳץ 

ʧʨʦʬʠʣʘʢʪʠʢʘʥʳש ʩʘʧʘʣʳ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʽʣʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ [69]. 

ɺʘʢʮʠʥʘʮʠʷʜʘʥ ʢʝʡʽʥʛʽ ʠʤʤʫʥʠʪʝʪʪʽץ שʘʣʳʧʪʘʩʫʳ ʚʠʨʫʩץʘ ץʘʨʩʳ 

ʙʝʡʪʘʨʘʧʪʘʫʰʳ ʘʥʪʠʜʝʥʝʣʝʨʜʽש ʪװʟʽʣʫʽʤʝʥ, ʞץײʪʳʨʳʣסʘʥ ʞʘʩʫʰʘʣʘʨʜʳ ʞʦʷʪʳʥ 

ʮʠʪʦʪʦʢʩʠʢʘʣʳץ ʊ - ʣʠʤʬʦʮʠʪʪʝʨʜʽש ʙʝʣʩʝʥʫʽʤʝʥ ʞᴅʥʝ ʊ - ʭʝʣʧʝʨ ʞʘʩʫʰʘʣʘʨʳ 

ʘʨץʳʣʳ ʛʘʤʤʘ - ʠʥʪʝʨʬʝʨʦʥ ᴇʥʜʽʨʽʣʫʽʥʽש ʢװʰʝʶʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʚʘʢʮʠʥʘʣʳץ ʰʪʘʤʜʳ ʞᴅʥʝ ʘʜʲʶʚʘʥʪʪʳ ʜײʨʳʩ ʪʘשʜʘʫ ײʟʘץ ʤʝʨʟʽʤʜʽ 

ᴅʨʽ ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝʛʽ ʘʥʪʠʨʘʙʠʷʣʳץ ʠʤʤʫʥʠʪʝʪ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ 

ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʚʘʢʮʠʥʘʣʘʨ ʥʝʛʽʟʽʥʝʥ ʞʘʙʘʡʳ ץʳʪʪʘ ʪʽʨʽ ʘʥʪʠʨʘʙʠʷʣʳץʘʟʽʨʛʽ ʫʘפ

ʞʘʥʫʘʨʣʘʨʜʳ ʠʤʤʫʥʜʝʫ ʤʘץʩʘʪʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʨʳʥ ץʦʣʜʘʥʳʣסʘʥ 

ʞʳʨʪץʳʰʪʘʨʜʳ ʞʦʶסʘ ʙʘסʳʪʪʘʣסʘʥ ʜʝʧʦʧʫʣʷʮʠʷ ʰʘʨʘʣʘʨʳ (ʘʪʫ, ʘʫʣʘʫ, ʫʣʘʫ) 

 שʪʘʨʜʘʥ ʞʘʥʫʘʨʣʘʨʜʳץʤʝʨʟʽʤʜʽ ʥᴅʪʠʞʝ ʙʝʨʤʝʛʝʥ. ʉʝʙʝʙʽ ʢᴇʨʰʽʣʝʩ ʘʫʤʘ ץʟʘײ

 .ʘʩʫʳʥʘ ᴅʢʝʣʛʝʥסʞʘʣ שʦʥʳʩ ʘʫʜʘʨʫʳ ʽʥʜʝʪʪʽץ ʘʡʪʘץ

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʍʍ סʘʩʳʨʜʳש ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ʞʘʙʘʡʳ ʝʪץʦʨʝʢʪʽ 

ʞʘʥʫʘʨʣʘʨʜʳ ʘʫʳʟ ʘʨץʳʣʳ ʠʤʤʫʥʜʝʫ ʠʜʝʷʩʳ ײʩʳʥʳʣʜʳ. ʆʨʘʣʴʜʳ ʚʘʢʮʠʥʘʮʠʷ 

ᴅʜʽʩʽʥ ʝʥʛʽʟʫ ʘʣʜʳʥʜʘ ʚʘʢʮʠʥʘʥʳש ʬʦʨʤʘʩʳ, ʞʝʤʥʽײץ שʨʘʤʳ, ʪʘʨʘʪʫ ʪᴅʩʽʣʽ ʞᴅʥʝ 

ʠʤʤʫʥʦʣʦʛʠʷʣʳץ ʪʠʽʤʜʽʣʽʛʽʥ ʙʘץʳʣʘʫ ʪʝʪʽʢʪʝʨʽ ʞʘʥ - ʞʘץʪʳ ʟʝʨʪʪʝʣʜʽ. 

ᴄʣʩʽʨʝʪʽʣʛʝʥ ʰʪʘʤʜʘʨʜʳץ שʘʣʜʳץ ʚʠʨʫʣʝʥʪʪʽʣʽʛʽ ʤᴅʩʝʣʝʩʽ ʜʝ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ 

 .ʳʣʘʫʜʘ ʙʦʣʜʳץʳʣʳʤʠ ʪʘʣס

ʆʨʘʣʴʜʳ ʚʘʢʮʠʥʘʮʠʷʥʳש ʜʘʤʫʳ ʚʘʢʮʠʥʘʣʳץ ʞʝʤʜʝʨʜʽש ʙʽʨʥʝʰʝ ʙʫʳʥʳʥ 

 ,ʘʥʳʤʝʥסʦʣʜʘʥʳʣץ ʜʝ ʧʘʨʝʥʪʝʨʘʣʜʳ ʝʥʛʽʟʫ ᴅʜʽʩʽשʳ ʢʝʟʝץʘʰסʘʣʳʧʪʘʩʪʳʨʜʳ. ɸʣץ

ʦʥʳש ʝשʙʝʢ ʞᴅʥʝ ץʘʨʞʳ ʰʳסʳʥʳ ʞʦסʘʨʳ ʙʦʣʜʳ. ʂʝʡʽʥ ʚʘʢʮʠʥʘʣʳץ ץʘץʧʘʥʜʘʨ 

 ʘʫʽʧʩʽʟʜʽʛʽ ʞʝʪʢʽʣʽʢʩʽʟ ʜʝʧ ʪʘʥʳʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝץ שʩʳʥʳʣʜʳ, ʘʣʘʡʜʘ ʦʣʘʨʜʳײ

ʢᴇʣʝʤʽ 1,5ï2,0 ʤʣ ʚʘʢʮʠʥʘʣʳץ ʩʫʩʧʝʥʟʠʷʩʳ ʙʘʨ ʧʣʘʩʪʠʢʘʣʳץ ʙʣʠʩʪʝʨ ʩʘʣʳʥסʘʥ 

ʞʝʤʜʝʨ ʝש ʪʠʽʤʜʽ ʥײʩץʘ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʥʜʳ [70-73]. 

 ʘסʠʜʘסʘץ ʙʘʩʳʤ ʙᴇʣʽʛʽ ʦʩʳ שʚʘʢʮʠʥʘʣʘʨʜʳ ץʘʟʽʨʛʽ ʦʨʘʣʴʜʳ ʘʥʪʠʨʘʙʠʷʣʳפ

ʥʝʛʽʟʜʝʣʛʝʥ. ʈʝʩʝʡ ʤʝʥ ɽʫʨʦʧʘʜʘ çSAD Bern», «SAD B19», «ʈɺ - 97», «ɺʥʫʢʦʚʦ - 

32», «ʊʉ - 80» h ʪʘʤʜʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʚʘʢʮʠʥʘʣʘʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʜʳ [74]. 

ʉʦסשʳ ʙʫʳʥ ʚʘʢʮʠʥʘʣʘʨʳ ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʪײʨʘץʪʘʥʜʳʨʳʣסʘʥ, 

 ʘ ʥʝʛʽʟʜʝʣʛʝʥ [75]. ʈʝʢʦʤʙʠʥʘʥʪʪʳסʘʥ ʰʪʘʤʜʘʨסʚʠʨʫʣʝʥʪʪʽʣʽʛʽ ʞʦʡʳʣ ץʘʣʜʳץ

ʘʥʪʠʨʘʙʠʷʣʳץ ʚʘʢʮʠʥʘʣʘʨʜʘ ʧʘʪʦʛʝʥʜʽʢ ʚʠʨʫʩ ʙᴇʣʰʝʢʪʝʨʽ ʙʦʣʤʘʡʜʳ. ɸʣסʘʰץʳ 

ʨʝʢʦʤʙʠʥʘʥʪʪʳ ʚʘʢʮʠʥʘ Wistar ʠʥʩʪʠʪʫʪʳʥʜʘ Vaccinia virus ʥʝʛʽʟʽʥʜʝ ᴅʟʽʨʣʝʥʽʧ, 

ʢʝʡʽʥ ʜʘʣʘʣʳץ ʞʘסʜʘʡʜʘ ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʜʝʥʦʚʠʨʫʩ, ʠʪ 

ʛʝʨʧʝʩʚʠʨʫʩʳ ʞᴅʥʝ ʞʘʥʘʪ ʦʩʧʦʚʠʨʫʩʳ ʥʝʛʽʟʽʥʜʝʛʽ ʚʘʢʮʠʥʘʣʘʨ ʜʘ ʞʘʩʘʣʜʳ [76, 

77]. 

ʈʝʢʦʤʙʠʥʘʥʪʪʳ ʚʘʢʮʠʥʘʣʘʨ ᴇʥʜʽʨʽʩʽʥʽש ʞʝשʽʣʜʽʛʽʤʝʥ, ʩʳʨʪץʳ ʦʨʪʘ 

ʬʘʢʪʦʨʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽʤʝʥ ʞᴅʥʝ ʞʦסʘʨʳ ʠʤʤʫʥʦʛʝʥʜʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʤʈʅפ-ʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʚʘʢʮʠʥʘʣʘʨ ʜʘ 

ᴅʟʽʨʣʝʥʽʧ, ʢʣʠʥʠʢʘʣʳץ ʩʳʥʘץʪʘʨʜʘʥ ᴇʪʫʜʝ [78, 79]. 
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 ʪʘʣʜʘʫʳ ץʛʝʥʝʪʠʢʘʣʳ-ץʤʦʣʝʢʫʣʘʣʳ שʪʳʨʫ ʚʠʨʫʩʳʥʳײפ 1.6

ʙʦʡʳʥʰʘ ᴅʜʝʙʠ ʰʦʣʫ 

 .ʘ ᴇʪʝ ʝʨʪʝ ʟʘʤʘʥʥʘʥ ʙʝʣʛʽʣʽץʠʥʬʝʢʮʠʷ ʨʝʪʽʥʜʝ ʘʜʘʤʟʘʪ ץʪʳʨʫ ʟʦʦʥʦʟʜʳײפ

ɸʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʘ ʙʘʡץʘʣʘʪʳʥ ʘʣסʘʰץʳ ʙʝʣʛʽʣʝʨʜʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

ʰʫʤʝʨʜʽש ʞʘʟʫʣʘʨʳʥʜʘ ʞᴅʥʝ ɸʨʠʩʪʦʪʝʣʴ ʝשʙʝʢʪʝʨʽʥʜʝ (ʙ.ʟ.ʜ. IV ס.) ʢʝʟʜʝʩʝʜʽ. 

 ʳסʳʜʘʥ ʢᴇʰʧʝʣʽ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʨײʳʥʜʘ, ʪʘʨʠʭʠ ʪסʩʪʘʥ ʘʫʤʘץʘʟʘפ ʘʟʽʨʛʽפ

ʙʘʩʳʤ ʙʦʣסʘʥʜʳץʪʘʥ, ʙײʣ ʘʫʨʫ ʞʝʨʛʽʣʽʢʪʽ ʭʘʣʳץץʘ ʜʘ ʪʘʥʳʩ ʙʦʣסʘʥ. פʘʟʘץ 

ʢᴇʰʧʝʣʽʣʝʨʽ ץʘʩץʳʨ, ʪװʣʢʽ ʞᴅʥʝ ʠʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ ײץʪʳʨʫ ʞʘסʜʘʡʣʘʨʳʤʝʥ 

ʙʝʪʧʝ-ʙʝʪ ʢʝʣʽʧ, ʪʽʩʪʝʣʛʝʥ ʢʝʟʜʝ ʜᴅʩʪװʨʣʽ ʘʣʜʳʥ ʘʣʫ ʞᴅʥʝ ʝʤʜʝʫ ʪᴅʩʽʣʜʝʨʽʥ 

 .ᴅʨʝʢʝʪʪʝʨ ץʨʣʽ ʳʨʳʤʜʳװʡʜʽʨʫ, ʰᴇʧʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ, ʪװʘʥ, ʤʳʩʘʣʳ ʢסʦʣʜʘʥץ

ɼʝʛʝʥʤʝʥ, פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ײץʪʳʨʫʜʳ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʟʝʨʪʪʝʫ ʪʝʢ XX 

 .ʘʥʘ ʙʘʩʪʘʣʜʳס ʙʘʩʳʥʜʘ שʘʩʳʨʜʳס

ɸʣסʘʰץʳ ײץʞʘʪ ʞװʟʽʥʜʝ ʨʘʩʪʘʣסʘʥ ʞʘסʜʘʡʣʘʨ ʞᴅʥʝ ײץʪʳʨʫסʘ ץʘʨʩʳ 

 ʘʡסʽʥʝ ʞʘʪʘʜʳ. 1914 ʞʳʣʳ ʊʦʨשʨʝʩ ʈʝʩʝʡ ʠʤʧʝʨʠʷʩʳ ʢʝʟʝװʘʥ ʢץʡʳʤʜʘʩײ

ʦʙʣʳʩʳʥʜʘ, ץʘʟʽʨʛʽ פʦʩʪʘʥʘʡ ʞᴅʥʝ ɸץʤʦʣʘ ʦʙʣʳʩʪʘʨʳʥʳש ʙʽʨ ʙᴇʣʽʛʽʥ ץʘʤʪʠʪʳʥ 

ʘʡʤʘץʪʘ, ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ײץʪʳʨʫʜʳש ʘʣסʘʰץʳ ʨʝʩʤʠ ʪʽʨʢʝʣʛʝʥ ᴇʨʰʫʽ 

ʘʥʳץʪʘʣʜʳ. ʉʦʣ 1914 ʞʳʣʳ ɺʝʨʥʳʡ ץʘʣʘʩʳʥʜʘ, ץʘʟʽʨʛʽ ɸʣʤʘʪʳʜʘ, ʊװʨʢʽʩʪʘʥ 

ʜᴅʨʽʛʝʨ-ʵʧʠʜʝʤʠʦʣʦʛʳ ʉ.ʌ. ʊʠʤʦʬʝʝʚʪʽש ʙʘʩʪʘʤʘʩʳʤʝʥ ʘʥʪʠʨʘʙʠʷʣʳץ 

ʚʘʢʮʠʥʘʣʘʨʜʳ ᴇʥʜʽʨʫ ʞᴅʥʝ ץʦʣʜʘʥʫ װʰʽʥ ʘʣסʘʰץʳ ʇʘʩʪʝʨ ʩʪʘʥʮʠʷʩʳ ʘʰʳʣʜʳ. 

ʉʪʘʥʮʠʷ סʠʤʘʨʘʪʳ 1917 ʞʳʣʳ ᴅʩʢʝʨʠ ʠʥʞʝʥʝʨ ɸ.ʇ. ɿʝʥʢʦʚʪʳש ʞʦʙʘʩʳ 

ʙʦʡʳʥʰʘ ʩʘʣʳʥʜʳ. ɹײʣ ʩʪʘʥʮʠʷ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘסʳ ʘʣסʘʰץʳ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʤʝʢʝʤʝ ʙʦʣʳʧ, ʦʥʜʘ ʃʫʠ ʇʘʩʪʝʨ ᴅʜʽʩʽʤʝʥ ʚʘʢʮʠʥʘʮʠʷ 

ʞװʨʛʽʟʽʣʽʧ, ײץʪʳʨʫ ʙʦʡʳʥʰʘ ʞװʡʝʣʽ ʙʘץʳʣʘʫ ʙʘʩʪʘʣʜʳ. 

ʂʝשʝʩʪʽʢ ʢʝʟʝשʜʝ (1920ï1991 ʞʞ.) ײץʪʳʨʫʜʳ ʟʝʨʪʪʝʫ פʘʟʘץ ʂʉʈ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ץʳʟʤʝʪʽ ʰʝשʙʝʨʽʥʜʝ ʞʦʩʧʘʨʣʳ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ʩʠʧʘʪ ʘʣʜʳ. 

ɸʣʤʘʪʳʜʘ, פʳʟʳʣʦʨʜʘʜʘ, ʉʝʤʝʡʜʝ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ץʘʣʘʣʘʨʜʘ ץʦʩʳʤʰʘ ʇʘʩʪʝʨ 

ʩʪʘʥʮʠʷʣʘʨʳ ʤʝʥ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ - ʙʘʢʪʝʨʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʭʘʥʘʣʘʨ 

 ʳץʘʰסè ʘʪʪʳ ʘʣץʪʳʨʳײפʪʽʣʽʥʜʝ ç ץʘʟʘץ ʳʟʳʣʦʨʜʘʜʘפ .ʡʳʤʜʘʩʪʳʨʳʣʜʳײ

ʪʘʥʳʤʜʳץ ʝשʙʝʢʪʝʨʜʽש ʙʽʨʽ ʞʘʨʳץ ʢᴇʨʽʧ, ʦʥʜʘ ʝʛʫ ʩʪʘʥʮʠʷʣʘʨʳ ʤʝʥ 

ʟʝʨʪʭʘʥʘʣʘʨʜʳײ שʡʳʤʜʘʩʪʳʨʳʣʫʳ ʞᴅʥʝ ʢᴇʰʧʝʣʽ ʭʘʣʳץ ʘʨʘʩʳʥʜʘ ʘʣʜʳʥ ʘʣʫ 

ʰʘʨʘʣʘʨʳ ʩʠʧʘʪʪʘʣסʘʥ. ʕʧʠʟʦʦʪʦʣʦʛʠʷ ʩʘʣʘʩʳʥʘ ʢʝשʝʩʪʽʢ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ 

ʠʥʩʪʠʪʫʪʪʘʨ, ʩʦʥʳש ʽʰʽʥʜʝ 1928 ʞʳʣʳ ײץʨʳʣסʘʥ פʘʟʘץ ᴇʣʢʝʣʽʢ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ 

ʠʥʩʪʠʪʫʪʳ, ʝʣʝʫʣʽ װʣʝʩ ץʦʩʪʳ. ɿʝʨʪʪʝʫʣʝʨ ʪʘʙʠסʠ-ʦʰʘץʪʳ ʠʥʬʝʢʮʠʷʣʘʨʤʝʥ 

ʢװʨʝʩʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʦʜʘץʪʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʷʩʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ, ʘʣ ײץʪʳʨʫ 

ʞʘʙʘʡʳ ʝʪץʦʨʝʢʪʽ ʞʘʥʫʘʨʣʘʨʜʘʥ, ʷסʥʠ ץʘʩץʳʨ, ʪװʣʢʽ, ץʘʨʩʘץʪʘʥ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳץ ʞʘʥʫʘʨʣʘʨʳʥʘ ʞᴅʥʝ ʘʜʘʤסʘ ʙʝʨʽʣʝʪʽʥ ʟʦʦʥʦʟ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʳʣʳʧ ʟʝʨʪʪʝʣʜʽץ

ɿʝʨʪʪʝʫʣʝʨʜʽץ שʘʟʽʨʛʽ ʢʝʟʝשʽ (1991 ʞʳʣʜʘʥ ʙװʛʽʥʛʽ ʫʘץʳʪץʘ ʜʝʡʽʥ) 

ʩʠʧʘʪʪʘʤʘʣʳץ ʵʧʠʟʦʦʪʦʣʦʛʠʷʜʘʥ ʢʝשʽʩʪʽʢʪʽʢ-ʫʘץʳʪʪʳץ ʪʘʣʜʘʫסʘ, GIS-

ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʞᴅʥʝ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʛʝ ʢᴇʰʫʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ɾʝʪʝʢʰʽ ʨᴇʣ ʉ. ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟʘץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ 

ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש (ɸʩʪʘʥʘ ץ.) סʘʣʳʤʜʘʨ ײʞʳʤʳʥʘ ʞᴅʥʝ «ױʣʪʪʳץ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʦʨʪʘʣʳסʳʥʘ» ʪʠʝʩʽʣʽ. 

 .ʙʽʨʽ ʉ.ʂ שʘʣʘʫʰʳʣʘʨʜʳץ ʥʝʛʽʟʽʥ שʥʽשʘʟʽʨʛʽ ʢʝʟʝץ ʳסʩʪʘʥʜʘץʘʟʘפ

ɸʙʜʨʘʭʤʘʥʦʚ [1] ʞᴅʥʝ ʦʥʳש ᴅʨʽʧʪʝʩʪʝʨʽ. 2016ï2023 ʞʳʣʜʘʨʜʘסʳ ʝשʙʝʢʪʝʨʽʥʜʝ 
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ʦʣʘʨ ʘʣסʘʰ ʨʝʪ 2012 ï 2022 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʙװʢʽʣ ʘʫʤʘסʳʥʜʘ ײץʪʳʨʫ ʘʫʨʫʳʥʘ ʢʝʰʝʥʜʽ ʢʝשʽʩʪʽʢʪʽʢ ʫʘץʳʪʪʳץ ʞᴅʥʝ ʪᴅʫʝʢʝʣʛʝ 

ʙʘסʜʘʨʣʘʥסʘʥ ʪʘʣʜʘʫ ʞװʨʛʽʟʜʽ (989 ʦʰʘץ). ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ, װʡ ʞᴅʥʝ ʞʘʙʘʡʳ 

ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘ ײץʪʳʨʫʜʳש ʧʘʡʜʘ ʙʦʣʫ ץʘʫʧʽ ʙʦʡʳʥʰʘ ʘʫʤʘץʪʳ 

ʘʡʤʘץʪʘʨסʘ ʙᴇʣʫ ʢʘʨʪʘʣʘʨʳ ᴅʟʽʨʣʝʥʜʽ, ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ (ʢʣʠʤʘʪʪʳץ ʘʫʳʪץʫʣʘʨ, 

ʪװʣʢʽʣʝʨʜʽש ʤʠʛʨʘʮʠʷʩʳ, ʭʘʣʳץ ʪʳסʳʟʜʳסʳ) ʘʥʳץʪʘʣʜʳ. ʆʩʳ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʥᴅʪʠʞʝʩʽʥʜʝ ʪʝʢ ᴅʨʝʢʝʪʢʝ ʞʘʫʘʧ ʙʝʨʫ ʰʘʨʘʣʘʨʳʥʘʥ ʙʦʣʞʘʤ ʞʘʩʘʫ ʤʝʥ ʘʣʜʳʥ 

ʘʣʫ ʙʘסʳʪʳʥʘ ʢᴇʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʪʫʜʳ. 

 ʪʘʣʜʘʫʳ, ʢʝʡʽʥ ץʛʝʥʝʪʠʢʘʣʳ-ץʤʦʣʝʢʫʣʘʣʳ שʪʳʨʫ ʚʠʨʫʩʳʥʳײפ

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʜʝʥʜʨʦʛʨʘʤʤʘʣʘʨʜʳ ײץʨʫ ʞᴅʥʝ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʜʽ 

NCBI GenBank ʜʝʨʝʢץʦʨʳʥʘ ʜʝʧʦʥʠʨʣʝʫʤʝʥ ץʘʪʘʨ ʞװʨʛʽʟʽʣʫʽ ץʘʟʽʨʛʽ 

ʤʦʣʝʢʫʣʘʣʳץ ʵʧʠʜʝʤʠʦʣʦʛʠʷʥʳש ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɹײʣ ʪᴅʩʽʣ ʚʠʨʫʩʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ ʞʝʣʽʣʝʨʽʥ ʞᴅʥʝ ʩʫʙʢʣʘʜʪʘʨʳʥ ʘʥʳץʪʘʫסʘ, 

ʬʠʣʦʛʝʦʛʨʘʬʠʷʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʳʥ, ʪװʨʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʝʨʽʣʫʽʥ ʞᴅʥʝ 

ʵʚʦʣʶʮʠʷʣʳץ ʜʠʥʘʤʠʢʘʩʳʥ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄײʥʳש ʙʘʨʣʳסʳ 

ʙʘץʳʣʘʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥ ᴅʟʽʨʣʝʫʜʝ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ɿʝʨʪʪʝʫʣʝʨʜʽש ʩʪʘʥʜʘʨʪʪʳ ʭʘʪʪʘʤʘʩʳ ᴅʜʝʪʪʝ ʞץײʪʳʨʳʣסʘʥ ʞʘʥʫʘʨʣʘʨʜʳש 

ʤʠʳʥʘʥ ʈʅפ ʙᴇʣʽʧ ʘʣʫʜʳ, ʇʊʈ ʥʝʤʝʩʝ ʞʦסʘʨʳ ᴇʥʽʤʜʽ ʩʝʢʚʝʥʠʨʣʝʫʜʽ, ʘʣʳʥסʘʥ 

ʪʽʟʙʝʢʪʝʨʜʽ ʞʠʥʘץʪʘʫʜʳ, ʪʝשʝʩʪʽʨʫʜʽ (MAFFT, ClustalW), ʩʦʥʜʘʡ-ʘץ Neighbor-

Joining (NJ), Maximum Likelihood (ML) ʥʝʤʝʩʝ Bayesian ᴅʜʽʩʪʝʨʽʤʝʥ (MEGA, 

RAxML, BEAST ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, bootstrap, GTR, Tamura-Nei ʤʦʜʝʣʴʜʝʨʽ) 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨ ײץʨʫʜʳ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ GenBank 

ʙʘʟʘʩʳʥʘ ʝʥʛʽʟʫʜʽ ץʘʤʪʠʜʳ. 

2000 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ᴅʣʝʤʜʝ RABV ʙʦʡʳʥʰʘ ʤʳשʜʘסʘʥ ʪʽʟʙʝʢʪʝʨ (ʢᴇʙʽʥʝ 

N ʛʝʥʽ) ʝʣʝʫʣʽ ʢᴇʣʝʤʜʝ ʜʝʨʝʢʪʝʨ ʞʠʥʘʣʜʳ. ɾʘᴃʘʥʜʳץ ʟʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʛʽ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ Cosmopolitan (ʝש ʢʝש ʪʘʨʘʣסʘʥ, ʢᴇʙʽʥʝʩʝ ʠʪʪʝʨʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ), Arctic/Arctic-like, Africa-1/2, Asia, Indian subcontinent ʞᴅʥʝ 

ʞʘʨץʘʥʘʪʪʘʨסʘ ʪᴅʥ ʞʝʣʽʣʝʨʜʽש ʙʘʨ ʝʢʝʥʽʥ ʨʘʩʪʘʜʳ. ɹײʣ ʞײʤʳʩʪʘʨ ʚʠʨʫʩ 

ʧʦʧʫʣʷʮʠʷʩʳʥʳש ʘʡץʳʥ ʛʝʦʛʨʘʬʠʷʣʳײץ ץʨʳʣʳʤʜʘʥʫʳʥ ʞᴅʥʝ ʦʥʳש ʠʝʣʝʨʽʤʝʥ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩʳʥ ʢᴇʨʩʝʪʪʽ. 

ʃʠʩʩʘʚʠʨʫʩʪʘʨʜʳס שʘʣʘʤʜʳץ ʬʠʣʦʛʝʦʛʨʘʬʠʷʩʳʥʳש ʥʝʛʽʟʽʥ 

 שʘʪʘʨʳʥʜʘ H. Bourhy (Institut Pasteur, ʌʨʘʥʮʠʷ) ʞᴅʥʝ ʦʥʳץ שʘʣʘʫʰʳʣʘʨʜʳץ

ᴅʨʽʧʪʝʩʪʝʨʽ ʙʘʨ [80]. Bourhy (2008) ʞװʨʛʽʟʛʝʥ ʥʝʛʽʟʛʽ ʟʝʨʪʪʝʫʣʝʨ Cosmopolitan 

clade-ʪʳש ʘʣʪʳ ʥʝʛʽʟʛʽ ʢʣʘʩʪʝʨʽʥ ʘʞʳʨʘʪʫʜʳש ʽʨʛʝʪʘʩʳʥ ץʘʣʘסʘʥʳʤʝʥ, 2010-

ʞʳʣʜʘʨʜʘסʳ ʢʝʡʽʥʛʽ ʟʝʨʪʪʝʫʣʝʨ [81] N ʛʝʥʽʥ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ GenBank ʙʘʟʘʩʳʥʘ 

ʜʝʨʝʢʪʝʨʜʽ ʝʥʛʽʟʫ ʘʨץʳʣʳ Arctic-like ʞʝʣʽʩʽʥʽש ʆשʪװʩʪʽʢ ɸʟʠʷסʘ ʤʠʛʨʘʮʠʷʩʳʥ 

ʘʥʳץʪʘʧ, ʩʦʥʜʘʡ-ʘץ Cosmopolitan ʢʣʘʩʪʝʨʽʥʽש ʪײʨʘץʪʳʣʳסʳʥ ʨʘʩʪʘʜʳ. ɹײʣ 

ʥᴅʪʠʞʝʣʝʨ ʚʠʨʫʩʪʳש ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʪʘʨʘʣʫ ʞʦʣʜʘʨʳʥ ʞᴅʥʝ ʦʥʳש 

ʵʚʦʣʶʮʠʷʣʳץ ʪʘʨʠʭʳʥ ʘʡץʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʆʣʘʨ ʚʠʨʫʩʪʳש 

ʛʝʦʛʨʘʬʠʷʣʳײץ ץʨʳʣʳʤʜʘʣʫʳʥ ʞᴅʥʝ ᴇשʽʨʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʤʠʛʨʘʮʠʷʣʳץ 

ʘסʳʥʜʘʨʜʳש ᴅʣʩʽʟ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʪʽ, ʩʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥʥʳש ʈʝʩʝʡʤʝʥ 

ʙʘʡʣʘʥʳʩʳ ʜʘ ʢᴇʨʩʝʪʽʣʜʽ. ɹײʣ ʞײʤʳʩ ʆʨʪʘʣʳץ ɸʟʠʷʜʘ RABV-ʪʳש 

ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʘʡʥʘʣʳʤʳʥ ʪװʩʽʥʫʛʝ ʥʝʛʽʟ ץʘʣʘʜʳ. 

ʉʦʣʪװʩʪʽʢ ɸʤʝʨʠʢʘ ʤʝʥ ɽʫʨʦʧʘʜʘ ʝʣʝʫʣʽ װʣʝʩʪʽ S.A. Nadin-Davis (ʂʘʥʘʜʘ) 

 ʤʳʩʪʘʨʳʥʜʘ [82] ʬʦʨʤʘʣʠʥʤʝʥײʳ ʞסʳʥʜʘסʦʩʪʳ. 2011ï2022 ʞʳʣʜʘʨ ʘʨʘʣʳץ
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ʬʠʢʩʘʮʠʷʣʘʥסʘʥ ʪʽʥʜʝʨʜʝʥ ʜʝ Illumina-ʩʝʢʚʝʥʠʨʣʝʫ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

Ampliseq ᴅʜʽʩʪʝʨʽ ᴅʟʽʨʣʝʥʽʧ, ʪᴅʞʽʨʠʙʝʛʝ ʝʥʛʽʟʽʣʜʽ. N ʛʝʥʽ ʙʦʡʳʥʰʘ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʽʧ, ʘʣʳʥסʘʥ ʪʽʟʙʝʢʪʝʨ GenBank ʙʘʟʘʩʳʥʘ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ Lyssavirus ʪʫʳʩʳʥʳײץ שʨʳʣʳʤʳ 

ʥʘץʪʳʣʘʥʳʧ, ʘʨʭʠʚʪʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘʣʜʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʰʳʣʜʳ. ɹײʣ, ᴇʟ 

ʢʝʟʝʛʽʥʜʝ, ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש ʫʘץʳʪʪʳץ ʘʫץʳʤʳʥ ʝʜᴅʫʽʨ ʢʝשʝʡʪʪʽ. 

ɸʟʠʷʜʘ ʘʫץʳʤʜʳ ʟʝʨʪʪʝʫʣʝʨʜʽ Zhang L., Feng Y., Tu C. ʞʝʪʝʢʰʽʣʽʢ ʝʪʢʝʥ 

ʪʦʧ (פʳʪʘʡ) ʞװʨʛʽʟʜʽ. Zhang ʞϸʥʝ ϸʨʽʧʪʝʩʪʝʨʽ (2023) ʆשʪװʩʪʽʢ-ʐʳסʳʩ ʞᴅʥʝ 

ʆשʪװʩʪʽʢ ɸʟʠʷʜʘʥ ʘʣʳʥסʘʥ RABV-ʪʽ2368 ש ʰʪʘʤʤʳʥ ʪʘʣʜʘʧ, ML-

ʜʝʥʜʨʦʛʨʘʤʤʘʣʘʨ ײץʨʘʩʪʳʨʜʳ ʞᴅʥʝ Cosmopolitan ʤʝʥ Asia ʣʠʥʠʷʣʘʨʳ ʰʝʛʽʥʜʝ 

ʞʦסʘʨʳ ʜʠʚʝʨʛʝʥʮʠʷʤʝʥ ץʘʪʘʨ ʘʡץʳʥ ʛʝʦʛʨʘʬʠʷʣʳץ ʢʣʘʩʪʝʨʣʝʥʫʜʽ ʘʥʳץʪʘʜʳ. 

ʉʦʣ ʩʠʷץʪʳ Li et al. (2023) 1202 ʪʦʣʳץ ʛʝʥʦʤ ʥʝʛʽʟʽʥʜʝ ʠʝʣʝʨ ʤʝʥ ʘʡʤʘץʪʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʢʣʘʩʪʝʨʣʝʨʜʽ ʨʘʩʪʘʜʳ. ɹײʣ ʞײʤʳʩʪʘʨ ʘʣסʘʰ ʨʝʪ 

ɸʟʠʷʜʘסʳ RABV ʵʚʦʣʶʮʠʷʩʳʥʳש ʧʘʥʦʨʘʤʘʣʳץ ʢᴇʨʽʥʽʩʽʥ ʙʝʨʜʽ, 

ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʪʘʨʘʣʫʜʳש ʨᴇʣʽʥ ʢᴇʨʩʝʪʪʽ ʞᴅʥʝ ʘʡʤʘץʪʳץ ʤʦʥʠʪʦʨʠʥʛʢʝ ʥʝʛʽʟ 

 .ʘʣʘʜʳ [83]ץ

ʈʝʩʝʡʜʝ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ʞʝʪʝʢʰʽ ʦʨʳʥ ʉ.ɸ. ʏʫʧʠʥ, ɸ.ɸ. ɼʝʚʷʪʢʠʥ ʞᴅʥʝ 

ɸ.ʅ. ʃʫʢʘʰʝʚ ʪʦʙʳʥʘ ʪʠʝʩʽʣʽ. Chupin ʞϸʥʝ ϸʨʽʧʪʝʩʪʝʨʽ (2023) ʈʌ-ʥʳש 

ʝʫʨʦʧʘʣʳץ ʙᴇʣʽʛʽʥʜʝʛʽ 13 ᴇשʽʨʜʝʥ ʘʣʳʥסʘʥ N ʛʝʥʽʥʽ94 ש ʠʟʦʣʷʪʳʥ ʩʝʢʚʝʥʠʨʣʝʧ, 

MEGA 11 ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ML-ʜʝʥʜʨʦʛʨʘʤʤʘʩʳʥ ײץʨʘʩʪʳʨʜʳ. Chupin et al. 

(2023) ɽʫʨʦʧʘʣʳץ ʈʝʩʝʡ ʙᴇʣʽʛʽʥʝʥ ʘʣʳʥסʘʥ 94 ʠʟʦʣʷʪץʘ ʞװʨʛʽʟʽʣʛʝʥ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ (ʪʦʣʳץ N ʛʝʥʽ, MEGA 11 

ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘסʳ ML ᴅʜʽʩʽ) ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥʥʘʥ (2021 ʞ.) ʘʣʳʥסʘʥ 

ʰʪʘʤʤʜʘʨ ʤʝʥ ʈʝʩʝʡʜʽש ʦʨʪʘʣʳץ ᴇשʽʨʣʝʨʽʥʝʥ (ɺʣʘʜʠʤʠʨ, ʈʷʟʘʥʴ, ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ ʦʙʣʳʩʪʘʨʳ) ʙᴇʣʽʥʛʝʥ ʠʟʦʣʷʪʪʘʨ ʘʨʘʩʳʥʜʘ ʞʦסʘʨʳ ʛʝʥʝʪʠʢʘʣʳץ 

ʩᴅʡʢʝʩʪʽʢ ʜʝשʛʝʡʽʥ (99,2ï99,6 %) ʘʥʳץʪʘʜʳ. ɸʚʪʦʨʣʘʨ ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʙʝʨʽʣʫ 

ʤװʤʢʽʥʜʽʛʽʥ ʘʪʘʧ ᴇʪʪʽ, ʩʦʥʜʘʡ-ʘץ ʚʠʨʫʩʪʳש ʘʡʥʘʣʳʤʳʥ ʩʘץʪʘʫʜʘ 

ʞʘʨץʘʥʘʪʪʘʨʜʳש ʳץʪʠʤʘʣ ʨᴇʣʽ ʙʘʨ ʜʝʛʝʥ ʛʠʧʦʪʝʟʘʥʳ ʜʘ ײʩʳʥʜʳ. ʆʣʘʨ ʪʘʣʜʘʫסʘ 

 ,ʦʩʪʳ, ʤʳʩʘʣʳץ ʳ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʜʽ ʜʝסʨʳʥײʘʥ ʙסʩʪʘʥʥʘʥ ʘʣʳʥץʘʟʘפ

ɹʘʪʳʩ פʘʟʘץʩʪʘʥʥʘʥ ʘʣʳʥסʘʥ KT965737 (2014 ʞ.) װʣʛʽʩʽ. ɹʘʨʣʳץ ʪʽʟʙʝʢʪʝʨ 

GenBank ʙʘʟʘʩʳʥʘ ʝʥʛʽʟʽʣʛʝʥ [84]. Deviatkin ʞϸʥʝ ϸʨʽʧʪʝʩʪʝʨʽ (2017) ʙסײʘʥ 

ʜʝʡʽʥ 82 ʠʟʦʣʷʪʪʳש ʬʠʣʦʜʠʥʘʤʠʢʘʩʳʥ ʩʠʧʘʪʪʘʧ, ʙʘʨʣʳץ ʥʝʛʽʟʛʽ ʪʦʧʪʘʨʜʳש 

ʮʠʨʢʫʣʷʮʠʷʩʳʥ ʨʘʩʪʘסʘʥ ʙʦʣʘʪʳʥ. ʈʝʩʝʡʣʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽ 

ʰʪʘʤʤʜʘʨʜʳש ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʤʝʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥʜʳסʳʥ ʞᴅʥʝ ʘʣʳʥסʘʥ 

ʜʝʨʝʢʪʝʨʜʽ ʽʥʜʝʪʪʝʨʜʽש ᴇʨʰʫʽʥ ʙʦʣʞʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ 

[85]. 

ɸʥʘʣʦʛʠʯʥʳʝ ʫʩʧʝʭʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ɸʬʨʠʢʝ (ʛʨʫʧʧʳ Sabeta C.T., Markotter 

W., ʖɸʈ) ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ (Cunha et al., ɹʨʘʟʠʣʠʷ): ʧʝʨʝʭʦʜ ʢ 

ʧʦʣʥʦʛʝʥʦʤʥʦʤʫ ʩʝʢʚʝʥʠʨʦʚʘʥʠʶ, ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʫʙʢʣʘʜʦʚ, Bayesian-

ʘʥʘʣʠʟ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʬʠʣʦʛʨʫʧʧ I (RABV). ʆʙʟʦʨʳ Brunker (2018), Hayman 

(2016) ʠ Holtz et al. [86] ʦʙʦʙʱʠʣʠ ʛʣʦʙʘʣʴʥʫʶ ʬʠʣʦʛʝʦʛʨʘʬʠʶ, ʧʦʜʯʝʨʢʥʫʚ 

ʨʦʣʴ NGS ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʙʝʰʝʥʩʪʚʘ. 

 ʩʘʩ ʞʝʪʽʩʪʽʢʪʝʨ ɸʬʨʠʢʘʜʘ (Sabeta C.T., Markotter W. ʪʦʧʪʘʨʳ, ʆɸʈ)ץױ

ʞᴅʥʝ ʆשʪװʩʪʽʢ ɸʤʝʨʠʢʘʜʘ (Cunha et al., ɹʨʘʟʠʣʠʷ) ʜʘ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ. 

ʊʦʣʳץʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʢᴇʰʫ, ʞʘשʘ ʩʫʙʢʣʘʜʪʘʨʜʳ ʘʥʳץʪʘʫ, ɹʘʡʝʩ 
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ʪʘʣʜʘʫʳ ʞᴅʥʝ I ʬʠʣʦʪʦʙʳʥʘ (RABV) ʞʘʪʘʪʳʥʳʥ ʨʘʩʪʘʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

Brunker (2018), Hayman (2016) ʞᴅʥʝ Holtz et al. [86] ʰʦʣʫʣʘʨʳ ʞʘᴃʘʥʜʳץ 

ʬʠʣʦʛʝʦʛʨʘʬʠʷʥʳ ץʦʨʳʪʳʥʜʳʣʘʧ, ײץʪʳʨʫʜʳ ʙʘץʳʣʘʫʜʘ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ 

ʩʝʢʚʝʥʠʨʣʝʫ ʨᴇʣʽʥ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʪʽ. 

David ʞϸʥʝ ϸʨʽʧʪʝʩʪʝʨʽ (2021, ʀʦʨʜʘʥʠʷ) ʠʪʪʝʨ ʤʝʥ ʪװʣʢʽʣʝʨʜʝʥ ʘʣʳʥסʘʥ 

12 ʛʝʥʦʤʜʳ ʩʝʢʚʝʥʠʨʣʝʧ, ʦʣʘʨʜʳ bootstrap-ץʦʣʜʘʫʳ 98% ʙʦʣʘʪʳʥ ME2 

ʧʦʜʢʣʘʩʪʝʨʽʥʝ ʞʘʪץʳʟʜʳ. NCBI ʜʝʨʝʢץʦʨʳʤʝʥ ʩʘʣʳʩʪʳʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʝʫʨʦʧʘʣʳץ ʰʪʘʤʤʜʘʨסʘ ʞʘץʳʥʜʳסʳ ʘʥʳץʪʘʣʜʳ, ʙײʣ ʪʨʘʥʩʰʝʢʘʨʘʣʳץ 

ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫʜʽץ שʘʞʝʪʪʽʣʽʛʽʥ ʥʝʛʽʟʜʝʜʽ. Troupin ʞϸʥʝ ϸʨʽʧʪʝʩʪʝʨʽ 

(ʞʘᴃʘʥʜʳץ ʪʘʣʜʘʫ, 2023) GenBank ʙʘʟʘʩʳʥʜʘסʳ ʤʳשʜʘסʘʥ ʥʫʢʣʝʦʪʠʜʪʽʢ 

ʪʽʟʙʝʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, RABV-ʪʳש ʞʘᴃʘʥʜʳץ ʬʠʣʦʛʝʥʠʷʩʳ ʙʘʩʳʤ ʪװʨʜʝ 

ʧʫʨʠʬʠʮʠʨʣʝʫʰʽ ʩײʨʳʧʪʘʣʫ ʳץʧʘʣʳʥʜʘ ʵʚʦʣʶʮʠʷʣʘʥʘʪʳʥʳʥ, ʘʣ ʥʝʛʽʟʛʽ 

ʪʘʨʤʘץʪʘʨʜʳש ʜʠʚʝʨʛʝʥʮʠʷʩʳ ʰʘʤʘʤʝʥ 1000 ʞʳʣ ʙײʨʳʥ ʙʘʩʪʘʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. 

ʆʩʳ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ GenBank ʜʝʨʝʢץʦʨʳʥʘ ʞװʟʜʝʛʝʥ ʪʽʟʙʝʢʪʝʨ 

(ʤʳʩʘʣʳ, OP311877) ʝʥʛʽʟʽʣʜʽ, ʙײʣ ʽʥʜʝʪʪʽʢ ʦʰʘץʪʘʨʜʳ ʤʦʜʝʣʴʜʝʫʛʝ ʞᴅʥʝ 

ʚʘʢʮʠʥʘʣʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ [87]. 

ʆʨʪʘʣʳץ ɸʟʠʷ ʘʫʤʘסʳʥʜʘ RABV ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫʳ ʞװʡʝʣʽ ʪװʨʜʝ 

ʞװʨʛʽʟʽʣʤʝʡ, ʢᴇʙʽʥʝʩʝ ʢᴇʨʰʽʣʝʩ ʤʝʤʣʝʢʝʪʪʝʨ ʰʝשʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣסʘʥ. 

 ʳסʽʨʽʥʜʝ (ʈʝʩʝʡ) 2020-ʞʳʣʜʘʨʜʘשʩʪʘʥʤʝʥ ʰʝʢʪʝʩʝʪʽʥ ɿʘʙʘʡʢʘʣʴʝ ᴇץʘʟʘפ

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʠʟʦʣʷʪʪʘʨʜʳש ɽʫʨʦʧʘʜʘʥ ʄʦסשʦʣʠʷ ʤʝʥ פʳʪʘʡסʘ 

ʜʝʡʽʥ ʪʘʨʘʣסʘʥʳʥ ʘʥʳץʪʘʜʳ. פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥ ʜʘ ʘʪʘʣסʘʥ çʜʘʣʘè C ʣʠʥʠʷʩʳʥʘ 

ʞʘʪץʳʟʜʳ [88]. 

 שʪʘʨʜʳץʠ ʦʰʘסʘʨʘʤʘʩʪʘʥ (ʪʘʙʠץ ᴇʟʝʢʪʽʣʽʛʽʥʝ שʩʪʘʥʜʘ ʤᴅʩʝʣʝʥʽץʘʟʘפ

ʪײʨʘץʪʳ ʙʦʣʫʳ) RABV ʙʦʡʳʥʰʘ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ 

ʥʝʛʽʟʽʥʝʥ ʰʦʣʫ ʩʠʧʘʪʳʥʜʘ ʙʘʷʥʜʘʣסʘʥ ʞᴅʥʝ ᴇʟʽʥʜʽʢ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨ 

 ʘʥ ʰʦʣʫʜʘ ʧʘʪʦʛʝʥʝʟ ʙʝʥסʋ-ʜʝ ʞʘʩʘʣױʘʟפ ʘʥ. 2023 ʞʳʣʳסʩʳʥʳʣʤʘײ

ʜʠʘʛʥʦʩʪʠʢʘ ʞʘᴃʘʥʜʳץ ʜʝשʛʝʡʜʝ ʩʠʧʘʪʪʘʣʘʜʳ, ʙʽʨʘץ ʞʝʨʛʽʣʽʢʪʽ ʠʟʦʣʷʪʪʘʨʜʳ 

ʩʝʢʚʝʥʠʨʣʝʫ ʥʝʤʝʩʝ ʜʝʥʜʨʦʛʨʘʤʤʘʣʘʨ ʢʝʣʪʽʨʽʣʤʝʡʜʽ. ʉʦʣ ʩʠʷץʪʳ, פʘʟɸʊʋ 

ʞʘʨʠʷʣʘʥʳʤʜʘʨʳʥʜʘ ʵʚʦʣʶʮʠʷʣʳץ ʪʘʨʠʭʪʳ ʪʘʣʜʘʫ ʤװʤʢʽʥʜʽʛʽ ʘʪʘʣסʘʥʳʤʝʥ, 

ʢʣʘʩʪʝʨʣʝʨʛʝ ʥʝʤʝʩʝ NCBI ʜʝʨʝʢץʦʨʳʥʘ ʞװʢʪʝʫʣʝʨʛʝ ץʘʪʳʩʪʳ ʥʘץʪʳ 

ʵʤʧʠʨʠʢʘʣʳץ ʥᴅʪʠʞʝʣʝʨ ʙʝʨʽʣʤʝʛʝʥ. Scopus ʞᴅʥʝ PubMed ʙʘʟʘʣʘʨʳʥʜʘ (2010ï

2026) ʞװʨʛʽʟʽʣʛʝʥ ʽʟʜʝʫ פʘʟʘץʩʪʘʥʥʘʥ ʰʳץץʘʥ, ʪʦʣʳץ ʛʝʥʦʤʜʳ ʩʝʢʚʝʥʠʨʣʝʫʜʽ, 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨʜʳ ʥʝʤʝʩʝ GenBank ץʦʨʳʥʘ ʜʝʧʦʥʠʨʣʝʫʜʽ ץʘʤʪʠʪʳʥ 

ʞʘʨʠʷʣʘʥʳʤʜʘʨʜʳ ʘʥʳץʪʘʤʘʜʳ, ʙײʣ ʢᴇʨʰʽʣʝʩ ʈʝʩʝʡ ʝʣʽʥʜʝʛʽ ʜʝʨʝʢʪʝʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʡץʳʥ ʘʡʳʨʤʘʰʳʣʳץ ʙʝʨʝʜʽ [89]. 

2021 ʞʳʣסʘ ʜʝʡʽʥ פʘʟʘץʩʪʘʥʜʘ ײץʪʳʨʫ ʚʠʨʫʩʳʥʘ ץʘʪʳʩʪʳ ʤʦʣʝʢʫʣʘʣʳץ-

ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ, ʦʥʳש ʽʰʽʥʜʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʜʝʥʜʨʦʛʨʘʤʤʘʣʘʨ ײץʨʫ 

ʞᴅʥʝ ʪʽʟʙʝʢʪʝʨʜʽ GenBank ʙʘʟʘʩʳʥʘ ʝʥʛʽʟʫ ʞװʨʛʽʟʽʣʤʝʛʝʥ. פʦʣʜʘ ʙʘʨ ʤᴅʣʽʤʝʪʪʝʨ 

ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʢʝשʽʩʪʽʢ-ʫʘץʳʪʪʳץ ʟʝʨʪʪʝʫʣʝʨʤʝʥ ʰʝʢʪʝʣʜʽ [1, 2]. ʆʣʘʨ 

 ʙʘʩʳʤ שʜʘʡʣʘʨʜʳסʘʨʘ ʤʘʣ ʘʨʘʩʳʥʜʘ ʞʘץ ʩʠʧʘʪʳʥ, ʽʨʽ ץʵʥʜʝʤʠʷʣʳ שʪʳʨʫʜʳײץ

ʝʢʝʥʽʥ ʞᴅʥʝ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨʜʳש ʨᴇʣʽʥ ʢᴇʨʩʝʪʢʝʥʽʤʝʥ, ʛʝʥʝʪʠʢʘʣʳץ 

ʞʝʣʽʣʝʨʜʽ, ʩʫʙʢʣʘʩʪʝʨʣʝʨʜʽ ʥʝʤʝʩʝ ʰʪʘʤʤʜʘʨʜʳש ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ 

ʙʘʡʣʘʥʳʩʪʘʨʳ ʘʥʳץʪʘʣʤʘסʘʥ. ʄײʥʜʘʡ ʙʘסʳʪʪʘסʳ ʞײʤʳʩʪʘʨʜʳש ʪʦʣʳץ ʙʦʣʤʘʫʳ 

ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ RABV ʤʦʣʝʢʫʣʘʣʳץ ʵʧʠʜʝʤʠʦʣʦʛʠʷʩʳʥ ʪװʩʽʥʫʜʝ ʝʣʝʫʣʽ 

ʘץʧʘʨʘʪ ʪʘʧʰʳʣʳסʳ ץʘʣʳʧʪʘʩʪʳʨʜʳ. 
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ʆʩʳʣʘʡʰʘ, פʘʟʘץʩʪʘʥ סʘʣʳʤʜʘʨʳʥʳײץ שʪʳʨʫʜʳ ʟʝʨʪʪʝʫʛʝ ץʦʩץʘʥ װʣʝʩʽ 

1914ï1917 ʞʳʣʜʘʨʳ ʘʣסʘʰץʳ ʇʘʩʪʝʨ ʩʪʘʥʮʠʷʣʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʘʥ ʞᴅʥʝ 

ʢʝשʝʩʪʽʢ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ץʳʟʤʝʪ ʢʝʟʝשʽʥʝʥ ʙʘʩʪʘʧ, ץʘʟʽʨʛʽ ʤʦʣʝʢʫʣʘʣʳץ-

ʛʝʥʝʪʠʢʘʣʳץ ʞᴅʥʝ GIS-ʟʝʨʪʪʝʫʣʝʨʛʝ ʜʝʡʽʥʛʽ ײʟʘץ ʜʘʤʫ ʞʦʣʳʥʘʥ ᴇʪʪʽ. ɽʛʝʨ 

ʨʝʚʦʣʶʮʠʷסʘ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʝʨʪʝ ʢʝשʝʩʪʽʢ ʢʝʟʝשʜʝʨʜʝ ʥʝʛʽʟʛʽ ʥʘʟʘʨ ʜʠʘʛʥʦʩʪʠʢʘ 

ʤʝʥ ʚʘʢʮʠʥʘʮʠʷסʘ ʘʫʜʘʨʳʣסʘʥ ʙʦʣʩʘ, XXI סʘʩʳʨʜʘ ץʘʟʘץʩʪʘʥʜʳס ץʘʣʳʤʜʘʨ 

ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨ ʜʝשʛʝʡʽʥʝ ʰʳץʪʳ. 

ʉʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʘʡץʳʥ ʢʦʥʪʨʘʩʪʪʳ ʢᴇʨʩʝʪʝʜʽ. ʐʝʪʝʣʜʽʢ ʟʝʨʪʪʝʫʣʝʨ 

ʤʳשʜʘסʘʥ ʪʽʟʙʝʢʪʝʨʛʝ, ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʜʝʨʝʢʪʝʨʛʝ ʞᴅʥʝ ʞʘᴃʘʥʜʳץ ʤʦʜʝʣʴʜʝʨʛʝ 

ʩװʡʝʥʝʜʽ, ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʪʘʨʘʣʫ ʤʝʭʘʥʠʟʤʜʝʨʽ ʥʘץʪʳ ʘʡץʳʥʜʘʣʳʧ, ץʘʫʽʧ-

 ʳסשʥʜʘʡ ʜʝʨʝʢʪʝʨ ʩʦײʩʪʘʥʜʘ ʤץʘʟʘפ .ʘʥץʤʢʽʥʜʽʛʽ ʘʨʪװʘʪʝʨʣʝʨʜʽ ʙʦʣʞʘʫ ʤץ

ʫʘץʳʪץʘ ʜʝʡʽʥ ʙʦʣʤʘʜʳ, ʩʦʥʜʳץʪʘʥ ʤʦʣʝʢʫʣʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʙʘץʳʣʘʫʜʳש 

  .ʡʝʩʽʥʝ ʪʠʽʤʜʽ ʝʥʛʽʟʫ ʰʝʢʪʝʣʽʧ ʢʝʣʜʽװʞ ץʣʪʪʳײ
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2 ɿɽʈʊʊɽʋ ʄɸʊɽʈʀɸʃɼɸʈʓ ʄɽʅ ᴄɼɯʉʊɽʈɯ 

 

2.1 ɿʝʨʪʪʝʫ ʥʳʩʘʥʘʣʘʨʳ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʘʨʳ 

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ 2020ï2022 ʞʳʣʜʘʨʳ çפʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʘʫʤʘסʳʥʜʘ ʘʡʥʘʣʳʤʜʘסʳ ײץʪʳʨʳץ ʚʠʨʫʩʳʥ ʤʦʣʝʢʫʣʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫè 

(AP08053353) סʳʣʳʤʠ ʞʦʙʘʩʳʥʳש ʘʷʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ.  

ɹʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʠʥʘʫ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 

 ʳ ʝʨʝʞʝʣʝʨ ʤʝʥסʦʣʜʘʥʳʩʪʘץ ʘʥסʘ ʘʨʥʘʣסʪʳ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫץʪʳʨʳײץ

ʥײʩץʘʫʣʳץʪʘʨסʘ (ʄɽʄʉʊ 26075 - 2013) ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. ײפʪʳʨʳץ ʘʫʨʫʳʥʘ 

ʢװʜʽʢ ʪʫסʘʥ ʞʘסʜʘʡʜʘ, ʞʘʥʫʘʨʜʳש ʤʠ ʪʽʥʜʝʨʽ ʪʠʽʩʪʽ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤ 

ʩʘץʪʘʣʘ ʦʪʳʨʳʧ, ʙʠʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ɸʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʤʠʥʠʩʪʨʣʽʛʽ ɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʙʘץʳʣʘʫ ʞᴅʥʝ 

 ʨʝʬʝʨʝʥʪʪʽʢ ץʣʪʪʳײ çɺʝʪʝʨʠʥʘʨʠʷ ʙʦʡʳʥʰʘ שʘʣʘʫ ʢʦʤʠʪʝʪʽʥʽסʘʜʘץ

ʦʨʪʘʣʳסʳʥʘè ʞʝʪʢʽʟʽʣʜʽ. 

ɯʥʜʝʪʪʽʢ ʞʘסʜʘʡʜʳ ʢʘʨʪʦʛʨʘʬʠʷʣʳץ ʪʘʣʜʘʫ, ʩʪʘʪʠʩʪʠʢʘʣʳץ ʞײʤʳʩʪʳש 

ʦʨʳʥʜʘʣʫʳ çʉ.ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ פʘʟʘץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʟʝʨʪʪʝʫ 

ʫʥʠʚʝʨʩʠʪʝʪʽè ʂʝɸפ, çɺʝʪʝʨʠʥʘʨʠʷʣʳץ ʩʘʥʠʪʘʨʠʷè ʢʘʬʝʜʨʘʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ.   

ʈʅפ-ʥʳ ʙᴇʣʽʧ ʘʣʫ ʞײʤʳʩʪʘʨʳ ɸʩʪʘʥʘ ץʘʣʘʩʳʥʜʘסʳ çɺʝʪʝʨʠʥʘʨʠʷ 

ʙʦʡʳʥʰʘ ײʣʪʪʳץ ʨʝʬʝʨʝʥʪʪʽʢ ʦʨʪʘʣʳץè ʙʘʟʘʩʳʥʜʘ, çʀʥʬʝʢʮʠʷʣʳץ ʘʫʨʫʣʘʨʜʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫè ʟʝʨʪʭʘʥʘʩʳʥʳש ʤʦʣʝʢʫʣʘʣʳץ ʙʠʦʣʦʛʠʷ ʙᴇʣʽʤʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ.  

ʉʳʥʘʤʘʣʘʨʜʘʥ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ Rabies lyssavirus h ʪʘʤʜʘʨʳʥʳש ʢɼʅפ 

 ʙʠʦʪʝʭʥʦʣʦʛʠʷ ץʣʪʪʳױʟʝʨʪʪʝʫʣʝʨ ç ץʛʝʥʝʪʠʢʘʣʳ-ץʣʛʽʣʝʨʽʥ ʤʦʣʝʢʫʣʘʣʳװ

ʦʨʪʘʣʳסʳè ɾʐʉ-ʥʽץ שʦʣʜʘʥʙʘʣʳ ʛʝʥʝʪʠʢʘ ʟʝʨʪʭʘʥʘʩʳʥʳש ʙʘʟʘʩʳʥʜʘ 

ʞװʨʛʽʟʽʣʜʽ. 

 ʘʣʳʧʪʘʩʪʳʨʫץ ʪʦʧʪʘʤʘʩʳʥ שʠʟʦʣʷʪʪʘʨʳʥʳ ץʜʘʣʘʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

 ʽʨʣʝʨʽʥʝʥשʨʣʽ ᴇװᴅʨʪ שʩʪʘʥʥʳץʘʟʘפ ʳʥʜʘסʰʽʥ 2020ï2022 ʞʳʣʜʘʨ ʘʨʘʣʳװ

ʪװʣʢʽʣʝʨʜʝʥ, ץʘʩץʳʨʣʘʨʜʘʥ, ʠʪʪʝʨʜʝʥ, ʤʳʩʳץʪʘʨʜʘʥ, ʽʨʽ ץʘʨʘʜʘʥ, ײʩʘץ ʤʘʣʜʘʥ 

ʞᴅʥʝ ʞʳʣץʳʣʘʨʜʘʥ ʙʘʨʣʳסʳ 117 ʤʠ ʪʽʥʜʝʨʽʥʽש ʩʳʥʘʤʘʣʘʨʳ ʞʠʥʘʣʜʳ (5-ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 5  2020ï2022 ʞʳʣʜʘʨʳ ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ײץʪʳʨʳץץʘ ʢװʜʽʢʪʽ 

ʞʘʥʫʘʨʣʘʨʜʳש ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨʽ 
 

ɾʘʥʫʘʨʜʳש ʪװʨʽ ʀʟʦʣʷʪ ʥᴇʤʽʨʽ ʆʙʣʳʩ ɸʫʜʘʥ / פʘʣʘ 

1 2 3 4 

ʀʪ  181/2 - 14 (1) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʊʘʨʘʟ ץʘʣʘʩʳ 

 ʄ 139/2 - 16 (1) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʄʦʡʳʥʢʫʤ ʘʫʜʘʥʳפױ

ʀʪ  139/2 - 16 (2) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʄʦʡʳʥʢʫʤ ʘʫʜʘʥʳ 

ɯפʄ 139/2 - 16 (3) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʄʦʡʳʥʢʫʤ ʘʫʜʘʥʳ 

ʀʪ  139/2 - 16 (4) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ɾʘʤʙʳʣ ʘʫʜʘʥʳ 

ɯפʄ 139/2 - 16 (5) ɾʘʤʙʳʣ ʦʙʣʳʩʳ פʦʨʜʘʡ ʘʫʜʘʥʳ 

ʀʪ  139/2 - 16 (7) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ɾʘʤʙʳʣ ʘʫʜʘʥʳ 

ɯפʄ 139/2 - 16 (8) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʄʦʡʳʥʢʫʤ ʘʫʜʘʥʳ 

ʠʪ 139/2 - 16 (12) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ʊʘʨʘʟ ץʘʣʘʩʳ 

ʠʪ 139/2 - 16 (13) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ɹʘʡʟʘץ ʘʫʜʘʥʳ 

ɯפʄ 139/2 - 16 (15) ɾʘʤʙʳʣ ʦʙʣʳʩʳ ɹʘʡʟʘץ ʘʫʜʘʥʳ 

 ʘʣʘʩʳץ ʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʐʳʤʢʝʥʪװʳʨ 169 - 14 (1) ʊץʘʩץ

ʠʪ 169 - 14 (3) ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʐʳʤʢʝʥʪ ץʘʣʘʩʳ 

ʝʩʝʢ 228 - 14 (2) ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʐʳʤʢʝʥʪ ץʘʣʘʩʳ 
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ʠʪ 228 - 14 (3) ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʐʳʤʢʝʥʪ ץʘʣʘʩʳ 

ʠʪ 228 - 14 (4) ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʐʳʤʢʝʥʪ ץʘʣʘʩʳ 

ʠʪ 228 - 14 (5) ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʐʳʤʢʝʥʪ ץʘʣʘʩʳ 

ʠʪ 186 - 16 (1) ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ɸʙʘʡ ʘʫʜʘʥʳ 

ʠʪ 186 - 16 (4) ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʄʘץʪʘʘʨʘʣ ʘʫʜʘʥʳ 

ʠʪ 143/4 - 14 (1) ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ʇʘʚʣʦʜʘʨ ץʘʣʘʩʳ 

ɯפʄ 344 - 13 (1) ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ɸץʩʫ 

ʪװʣʢʽ 032/3 - 15 (1) ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ɹʘʷʥʘʫʳʣ ʘʫʜʘʥʳ 

ɯפʄ 032/3 - 15 (3) ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ʂʘʯʠʨ ʘʫʜʘʥʳ 

ɯפʄ 1 - 049/2 - 19 (1) ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ɸץʢᴇʣ ʘʫʜʘʥʳ 

ʪװʣʢʽ 1 - 049/2 - 19 (2) ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ʑʝʨʙʘʢʪʳ ʘʫʜʘʥʳ 

ʤʳʩʳ(1) 13 - 349/1 ץ ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ɯפʄ 1 - 209 - 19 (1) ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ʤʳʩʳ(2) 19 - 209 - 1 ץ ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ɯפʄ 1 - 230 - 19 (1) ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ɯפʄ 1 - 230 - 19 (2) ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ɯפʄ 1 - 230 - 19 (3) ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ʤʳʩʳ(4) 19 - 230 - 1 ץ ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ʪװʣʢʽ 1 - 013/2 - 20 (1) ʐפʆ ʋʨʞʘʨ ʘʫʜʘʥʳ 

ɯפʄ 1 - 028 - 20 (1) ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ɯפʄ 1 - 028 - 20 (2) ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ʠʪ 1 - 028 - 20 (3) ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ  ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɹʝʩץʘʨʘסʘʡ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɹʝʩץʘʨʘסʘʡ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 93/1 - 1 ʐפʆ ɾʘʨʤʘ ʘʫʜʘʥʳ 

ɯפʄ 1 - 029 - 20 (10) ʐפʆ 
 

ʤʳʩʳ(1) 18 - 036/1 ץ ɸץʪᴇʙʝ ʦʙʣʳʩʳ ʀʨʛʠʟ ʘʫʜʘʥʳ 

ʠʪ 1 - 014/1 - 20 (1) ɸץʪᴇʙʝ ʦʙʣʳʩʳ ʐʘʣץʘʨ ʘʫʜʘʥʳ 

ʠʪ 1 - 014/2 - 20 (2) ɸץʪᴇʙʝ ʦʙʣʳʩʳ ɸץʪᴇʙʝ ץʘʣʘʩʳ 

ɯפʄ 1 - 017 - 20 (1) ɸץʪᴇʙʝ ʦʙʣʳʩʳ ʍʨʦʤʪʘʫ ʘʫʜʘʥʳ 

ɯפʄ 1 - 017 - 20 (2) ɸץʪᴇʙʝ ʦʙʣʳʩʳ ʍʨʦʤʪʘʫ ʘʫʜʘʥʳ 

ʪװʣʢʽ 1 - 029 - 20 (2) ɹפʆ פʘʟʪʘʣʦʚ ʘʫʜʘʥʳ 

ʠʪ 1 - 029 - 20 (3) ɹפʆ ʐʳסשʳʨʣʘʫ  ʘʫʜʘʥʳ 

ʠʪ 1 - 029 - 20 (4) ɹפʆ ʐʳסשʳʨʣʘʫ  ʘʫʜʘʥʳ 

ʠʪ 1 - 029 - 20 (6) ɹפʆ ʐʳסשʳʨʣʘʫ  ʘʫʜʘʥʳ 

ɯפʄ 1 - 029 - 20 (7) ɹפʆ ɹʘʡʪʝʨʝʢ ʘʫʜʘʥʳ 

ɯפʄ 1 - 029 - 20 (9) ɹפʆ ɹʘʡʪʝʨʝʢ ʘʫʜʘʥʳ 

ʠʪ 231 - 14 (1) ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸʩʪʨʘʭʘʥ ʘʫʜʘʥʳ 

ɯפʄ 231 - 14 (2) ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸʩʪʨʘʭʘʥ ʘʫʜʘʥʳ 

ʤʳʩʳ(3) 14 - 231 ץ ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸʩʪʨʘʭʘʥ ʘʫʜʘʥʳ 

ʪװʣʢʽ 234 - 14 (1) ɸץʤʦʣʘ ʦʙʣʳʩʳ ʉʘʥʜʳץʪʘʫ ʘʫʜʘʥʳ 
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ɯפʄ 240 - 14 (1) ɸץʤʦʣʘ ʦʙʣʳʩʳ פʦʨסʘʣʞʳʥ ʘʫʜʘʥʳ 

ʠʪ 031 - 15 (1) ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸʩʪʘʥʘ ץʘʣʘʩʳ 

ɯפʄ 051 - 15 (1) ɸץʤʦʣʘ ʦʙʣʳʩʳ פʦʨסʘʣʞʳʥ ʘʫʜʘʥʳ 

ʞʳʣץʳ 051 - 15 (2) ɸץʤʦʣʘ ʦʙʣʳʩʳ ɽʨʝʡʤʝʥʪʘʫ ʘʫʜʘʥʳ 

ʠʪ 051 - 15 (3) ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸʩʪʨʘʭʘʥ ʘʫʜʘʥʳ 

ʪװʣʢʽ 051 - 15 (4) ɸץʤʦʣʘ ʦʙʣʳʩʳ ʎʝʣʠʥʦʛʨʘʜ ʘʫʜʘʥʳ 

ɯפʄ 053 - 15 (1) ɸץʤʦʣʘ ʦʙʣʳʩʳ פʦʨסʘʣʞʳʥ ʘʫʜʘʥʳ 

ɯפʄ 053 - 15 (2) ɸץʤʦʣʘ ʦʙʣʳʩʳ פʦʨסʘʣʞʳʥ ʘʫʜʘʥʳ 

ʠʪ 1 - 008/2 - 20 (1) ɸץʤʦʣʘ ʦʙʣʳʩʳ ɹʫʣʘʥʜʠʥ ʘʫʜʘʥʳ 

ɹסײʳ 1 - 086 - 20 (1) ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸץʢᴇʣ ʘʫʜʘʥʳ 

ʀʪ 1-S21R-18/B-59-02 ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸʩʪʘʥʘ ץʘʣʘʩʳ 

ʠʪ 1 - 232 - 19 (1) ɸʪʳʨʘʫ ʦʙʣʳʩʳ ʄʘʭʘʤʙʝʪ ʘʫʜʘʥʳ 

ɯפʄ 1 - 181/1 (1) ɸʪʳʨʘʫ ʦʙʣʳʩʳ ʀʥʜʝʨ ʘʫʜʘʥʳ 

ʊװʡʝ 1 - 181/2 (2) ɸʪʳʨʘʫ ʦʙʣʳʩʳ ʀʩʘʪʘʡ ʘʫʜʘʥʳ 

ɯפʄ 1 - 181/3 (3) ɸʪʳʨʘʫ ʦʙʣʳʩʳ פʳʟʳʣץʦסʘ ʘʫʜʘʥʳ 

ɯפʄ 1S21-7-R/1-B-1-

(01-05)1-001-20-ɺ 

ɸʪʳʨʘʫ ʦʙʣʳʩʳ ɸʪʳʨʘʫ ץʘʣʘʩʳ 

ʤʳʩʳפ (1) 13 - 347 ץʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ʅײʨʘ ʘʫʜʘʥʳ 

ʠʪ 041 - 15 (1) פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ɸץʪʦסʘʡ ʘʫʜʘʥʳ 

ɯפʄ 041 - 15 (2) פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ɸץʪʦסʘʡ ʘʫʜʘʥʳ 

ɯפʄ 1-S21R-15/B-1-02 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ɹʘʣץʘʰ ץʘʣʘʩʳ 

ɯפʄ 1-S21R-33/B-1-02 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ פʘʨץʘʨʘʣʳ ʘʫʜʘʥʳ 

ɯפʄ 1-S21R-35/B-1-02 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ʇʨʠʦʟʝʨʩʢ ץʘʣʘʩʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ פʘʨץʘʨʘʣʳ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ פʘʨץʘʨʘʣʳ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ʅײʨʘ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ʅײʨʘ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ʅײʨʘ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ פʘʨץʘʨʘʣʳ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ פʘʨץʘʨʘʣʳ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ɹʘʣץʘʰ ץʘʣʘʩʳ 

ʊװʣʢʽ 1-S21W - 70/1 - 63 פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ɹʘʣץʘʰ ץʘʣʘʩʳ 

ɯפʄ 1-S21R-34/B-1-02 ɾʝʟץʘʟסʘʥ ʦʙʣʳʩʳ ɾʝʟץʘʟסʘʥ ץʘʣʘʩʳ 

 ʘʣʘʩʳץ ʘʥסʘʟץʘʥ ʦʙʣʳʩʳ ɾʝʟסʘʟץʳʨʳ 1-S21W - 70/1 - 64 ɾʝʟץʘʩץ ʤײפ

ɯפʄ 1 - S21L - 73/1 - 1 פʦʩʪʘʥʘʡ ʦʙʣʳʩʳ ɸʣʪʳʥʩʘʨʠʥ ʘʫʜʘʥʳ 

ɯפʄ 1 - S21L - 73/1 - 1 פʦʩʪʘʥʘʡ ʦʙʣʳʩʳ ɸʣʪʳʥʩʘʨʠʥ ʘʫʜʘʥʳ 

ɯפʄ 1-S21R-20/B-1-01 ʉפʆ ʄʘʤʣʶʪ ʘʫʜʘʥʳ 

 ʞʘʨ ʘʫʜʘʥʳץʆ ɸפʳʨʳ 1-S21-W-19/B-64-01 ʉץʘʩץ ʤײפ

ʊװʣʢʽ 1-S21-W-19/B-63-02 ʉפʆ ɸץʞʘʨ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21-W-19/B-63-02 ʉפʆ ɸץʞʘʨ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21-W-19/B-63-02 ʉפʆ ɸץץʘʡʳש ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21-W-19/B-63-02 ʉפʆ נʘʙʠʪ ʄװʩʽʨʝʧʦʚ ʘʪʳʥʜʘסʳ ʘʫʜʘʥ 

ʊװʣʢʽ 1-S21-W-19/B-63-02 ʉפʆ נʘʙʠʪ ʄװʩʽʨʝʧʦʚ ʘʪʳʥʜʘסʳ ʘʫʜʘʥ 

ʊװʣʢʽ 1-S21-W-19/B-63-02 ʉפʆ ɽʩʽʣ ʘʫʜʘʥʳ 

ʊװʣʢʽ 1-S21-W-19/B-63-02 ʉפʆ ʐʘʣ ʘץʳʥ ʘʫʜʘʥʳ 

ɯפʄ 1-S21R-65/B-1-03 ʉפʆ ʄʘסʞʘʥ ɾײʤʘʙʘʝʚ ʘʫʜʘʥʳ 

ɯפʄ 1- S21R - 82/1 - 1 ʉפʆ ɾʘʤʙʳʣ ʘʫʜʘʥʳ 

ɯפʄ 1- S21R - 82/1 - 1 ʉפʆ נʘʙʠʪ ʄװʩʽʨʝʧʦʚ ʘʪʳʥʜʘסʳ ʘʫʜʘʥ 

ɯפʄ 1- S21R - 82/1 - 1 ʉפʆ ʊʠʤʠʨʷʟʝʚ ʘʫʜʘʥʳ 

ɯפʄ 1- S21R - 82/1 - 1 ʉפʆ ʄʘסʞʘʥ ɾײʤʘʙʘʝʚ ʘʫʜʘʥʳ 

ɯפʄ 1- S21R - 82/1 - 1 ʉפʆ ɸץʞʘʨ ʘʫʜʘʥʳ 

ɯפʄ 1- 033 - 19 (1) ʉפʆ ɽʩʽʣ ʘʫʜʘʥʳ 



 

42 

5-ʢʝʩʪʝʜʝ ʟʝʨʪʪʝʫʛʝ ʝʥʛʽʟʽʣʛʝʥ 2020ï2022 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ײץʪʳʨʳץץʘ 

ʢװʜʽʢʪʽ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ ʤʠ ʪʽʥʜʝʨʽ װʣʛʽʣʝʨʽʥʽש ʙʘʩʪʘʧץʳ ʪʽʨʢʝʫ 

ʜʝʨʝʢʪʝʨʽʥ ʞװʡʝʣʝʡʜʽ. ʂʝʩʪʝʜʝ ᴅʨ ʩʳʥʘʤʘʥʳש ʠʟʦʣʷʪ ʥᴇʤʽʨʽ, ʘʣʳʥסʘʥ ᴅʢʽʤʰʽʣʽʢ-

ʘʫʤʘץʪʳץ ʙʽʨʣʽʛʽ (ʦʙʣʳʩ, ʘʫʜʘʥ ʥʝʤʝʩʝ ץʘʣʘ) ʞᴅʥʝ ʞʘʥʫʘʨ ʪװʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ʄʘʪʝʨʠʘʣʜʘʨ ײץʨʘʤʳʥʘ װʡ ʞʘʥʫʘʨʣʘʨʳ (ʠʪ, ʤʳʩʳץ), ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

ʞʘʥʫʘʨʣʘʨʳ (ʽʨʽ ץʘʨʘ ʤʘʣ, ײʩʘץ ʤʘʣ, ʞʳʣץʳ, ʪװʡʝ, ʝʩʝʢ, ʙסײʳ) ʞᴅʥʝ ʞʘʙʘʡʳ 

ʞʳʨʪץʳʰʪʘʨ (ʪװʣʢʽ, ץʘʩץʳʨ, ײץʤ ץʘʩץʳʨʳ) ʝʥʛʽʟʽʣʛʝʥ. ɹʝʨʽʣʛʝʥ ʜʝʨʝʢʪʝʨ ʟʝʨʪʪʝʫ 

ʦʙʲʝʢʪʽʣʝʨʽʥʽש ʘʫʤʘץʪʳץ ץʘʤʪʳʣʫʳʥ, װʣʛʽʣʝʨʜʽש ʰʳסʫ ʢᴇʟʜʝʨʽʥ ʞᴅʥʝ 

ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫסʘ ʝʥʛʽʟʽʣʛʝʥ ʜʘʣʘʣʳץ ʠʟʦʣʷʪʪʘʨʜʳש 

ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʢʦʥʪʝʢʩʪʽʥ ʩʠʧʘʪʪʘʡʜʳ. ᴄʨ ʘʡʤʘץʪʘʥ ʪʘשʜʘʣסʘʥ 

ʧʘʪʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ 6 ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

ʂʝʩʪʝ 6  ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʦʙʣʳʩʪʘʨ ʤʝʥ ʞʘʥʫʘʨ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ 

 ʣʝʩʪʽʨʽʤʽװ
 

ʆʙʣʳʩ 
ɯפʄ ʀʪ ʊװʣʢʽ ʄʳʩʳץ 

 ʤײפ

 ʳʨʳץʘʩץ
 ʳסʳ ɹʘʨʣʳסײʳ ɹץʄ ɾʳʣפױ ʡʝװʳʨ ɽʩʝʢ ʊץʘʩפ

ɸʪʳʨʘʫ ʦʙʣʳʩʳ 3 1 0 0 0 0 0 1 0 0 0 5 

ɸץʤʦʣʘ ʦʙʣʳʩʳ 5 5 2 1 0 0 0 0 0 1 1 15 

ɸץʪᴇʙʝ ʦʙʣʳʩʳ 2 2 0 1 0 0 0 0 0 0 0 5 

ɹפʆ 2 3 1 0 0 0 0 0 0 0 0 6 

ɾʘʤʙʳʣ ʦʙʣʳʩʳ 4 6 0 0 0 0 0 0 1 0 0 11 

ɾʝʟץʘʟסʘʥ 

ʦʙʣʳʩʳ 
1 0 0 0 1 0 0 0 0 0 0 2 

ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ 3 1 2 0 0 0 0 0 0 0 0 6 

ʉפʆ 8 0 7 0 1 0 0 0 0 0 0 16 

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ 0 6 0 0 0 1 1 0 0 0 0 8 

ʐפʆ 21 1 1 3 0 0 0 0 0 0 0 26 

 ʘʥʜʳסʘʨʘפ

ʦʙʣʳʩʳ 
4 1 9 1 0 0 0 0 0 0 0 15 

 ʦʩʪʘʥʘʡ ʦʙʣʳʩʳ 2 0 0 0 0 0 0 0 0 0 0 2פ

ɹʘʨʣʳסʳ 55 26 22 6 2 1 1 1 1 1 1 117 

 

6-ʢʝʩʪʝʜʝ ʟʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʦʙʣʳʩʪʘʨ ʞᴅʥʝ ʞʘʥʫʘʨ ʪװʨʣʝʨʽ 

ʙʦʡʳʥʰʘ ʩʘʥʜʳװ ץʣʝʩʪʽʨʽʤʽʥ ʢᴇʨʩʝʪʝʜʽ. ʂʝʩʪʝ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʞʘʣʧʳ 117 

ʧʘʪʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣ ʪʽʨʢʝʣʛʝʥ, ʦʣʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʥ (55) 

ʞᴅʥʝ ʠʪʪʝʨʜʝʥ (26) ʘʣʳʥסʘʥ, ʩʦʥʜʘʡ-ʘץ ʪװʣʢʽʜʝʥ (22) ʞᴅʥʝ ʤʳʩʳץʪʘʥ (6) 

ʘʣʳʥסʘʥ װʣʛʽʣʝʨ ʤʘשʳʟʜʳ װʣʝʩ ײץʨʘʡʜʳ. ʄʘʪʝʨʠʘʣʜʘʨʜʳש ʦʙʣʳʩʪʘʨ ʙʦʡʳʥʰʘ 

ʪʘʨʘʣʫʳ ᴅʨʢʝʣʢʽ, ʝש ʞʦסʘʨʳ װʣʝʩ ʐפʆ (26) ʞᴅʥʝ ʉפʆ (16) ᴇשʽʨʣʝʨʽʥʝ, ʩʦʥʜʘʡ-

ʘץ ɸץʤʦʣʘ ʞᴅʥʝ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʪʘʨʳʥʘ (ᴅʨץʘʡʩʳʩʳ 15) ʪʠʝʩʽʣʽ. ɾʘʙʘʡʳ 

ʬʘʫʥʘʜʘʥ ʘʣʳʥסʘʥ װʣʛʽʣʝʨʜʽש ʙʦʣʫʳ ײץʪʳʨʫ ץʦʟʜʳʨסʳʰʳʥʳש ʪʘʙʠסʠ 

ʦʰʘץʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʳʥ ʞᴅʥʝ ʪװʨ ʘʨʘʣʳץ ʙʝʨʽʣʫ ʳץʪʠʤʘʣʜʳסʳʥ ʝʩʢʝʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʘʣ װʡ ʞᴅʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳ ʙʦʡʳʥʰʘ 

ʜʝʨʝʢʪʝʨ ʘʫʨʫʜʳש ʰʘʨʫʘʰʳʣʳץ ʞᴅʥʝ ץʦסʘʤʜʳץ-ʩʘʥʠʪʘʨʠʷʣʳץ ʤʘשʳʟʳʥ 

ʙʘסʘʣʘʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. 
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2.2 ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʜʘ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʣʳץ ʞᴅʥʝ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʜʳ. 

çɺʝʪʝʨʠʥʘʨʠʷ ʙʦʡʳʥʰʘ ײʣʪʪʳץ ʨʝʬʝʨʝʥʪʪʽʢ ʦʨʪʘʣʳץè ʙʘʟʘʩʳʥʜʘ ײץʪʳʨʳץ 

ʚʠʨʫʩʳʥ ʘʥʳץʪʘʫ ʇʊʈ ᴅʜʽʩʽʤʝʥ ʢʝʣʝʩʽ ʙʽʨʽʟʜʽ ʢʝʟʝשʜʝʨ ʘʨץʳʣʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʜʳ. ɸʣʜʳʤʝʥ װʣʛʽʣʝʨʜʝʥ ʩʫʩʧʝʥʟʠʷ ʜʘʡʳʥʜʘʣʳʧ, çʌɹʠʦʅʫʢʣʝʦè 

ʢʦʤʤʝʨʮʠʷʣʳץ ʞʠʥʘסʳʥʳש ʥײʩץʘʫʣʳסʳʥʘ ʩᴅʡʢʝʩ ʈʅפ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. ɹᴇʣʽʧ 

ʘʣʳʥסʘʥ ʈʅפ ʥʝʛʽʟʽʥʜʝ ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ ʞװʨʛʽʟʽʣʽʧ, ʢʦʤʧʣʝʤʝʥʪʘʨʣʳ ɼʅפ 

(ʢɼʅפ) ʩʠʥʪʝʟʜʝʣʜʽ. ɸʣʳʥסʘʥ ʢɼʅװ פʣʛʽʣʝʨʽ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝʛʽ 

ʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷʜʘ ץʦʣʜʘʥʳʣʳʧ, ʇʊʈ ʥᴅʪʠʞʝʣʝʨʽ ʪʘʣʜʘʥʳʧ, ʝʩʝʧʢʝ 

ʘʣʳʥʜʳ. 

çױʣʪʪʳץ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʦʨʪʘʣʳסʳè ɾʐʉ - ʥʽץ שʦʣʜʘʥʙʘʣʳ ʛʝʥʝʪʠʢʘ 

ʟʝʨʪʭʘʥʘʩʳʥʜʘ Rabies lyssavirus h ʪʘʤʜʘʨʳʥʳש ʢɼʅװ פʣʛʽʣʝʨʽʥʝ ʤʦʣʝʢʫʣʘʣʳץ - 

ʛʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ. ɹײʣ ʢʝʟʝשʜʝ ʘʣʜʳʤʝʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ 

ʛʝʥʦʤʳʥ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫסʘ ʘʨʥʘʣסʘʥ ʧʨʘʡʤʝʨʣʝʨ ʪʘשʜʘʣʳʧ, ʦʣʘʨʜʳש 

ʪʠʽʤʜʽʣʽʛʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʘʤʧʣʠʬʠʢʘʮʠʷ ʘʨץʳʣʳ ʪʝʢʩʝʨʽʣʜʽ. ʊʠʽʤʜʽʣʽʛʽ ʨʘʩʪʘʣסʘʥ 

ʧʨʘʡʤʝʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʘʣʳʥסʘʥ ʘʤʧʣʠʬʠʢʘʮʠʷ ᴇʥʽʤʜʝʨʽ ʥʝʛʽʟʽʥʜʝ 

ʚʠʨʫʩʪʳש ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫʽ ʞװʨʛʽʟʽʣʜʽ. ʉʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ᴇשʜʝʣʽʧ, ʞʠʥʘץʪʘʣʜʳ, ʘʣ ʩʘʧʘʩʳ ʨʘʩʪʘʣסʘʥ ʥʫʢʣʝʦʪʠʜʪʽʢ 

ʪʽʟʙʝʢʪʝʨʛʝ ʛʝʥʦʪʠʧʪʝʫ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞʘʩʘʣʜʳ. 

 

2.2.1 ʇʘʪʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ ʤʠ ʪʽʥʜʝʨʽʥʽש ʩʫʩʧʝʥʟʠʷʩʳʥ 

ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʈʅפ-ʥʳ ʙᴇʣʽʧ ʘʣʫ 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ װʣʛʽʣʝʨʜʝʥ ʩʫʩʧʝʥʟʠʷ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʈʅפ - ʥʳ ʙᴇʣʽʧ 

ʘʣʫ ʩʪʘʥʜʘʨʪʪʳ ʤʦʣʝʢʫʣʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʛʝ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. 

ʉʪʝʨʠʣʴʜʽ ʞʘסʜʘʡʜʘ 1,5 ʤʣ ʢᴇʣʝʤʜʽ Eppendorf ʪʠʧʪʽ ʤʠʢʨʦʧʨʦʙʠʨʢʘסʘ 

ʛʦʤʦʛʝʥʠʟʘʮʠʷסʘ ʘʨʥʘʣסʘʥ ʤʝʪʘʣʣ ʰʘʨʠʢʪʝʨʽ ʤʝʥ 500 ʤʢʣ ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʝʨʽʪʽʥʜʽ ץʦʩʳʣʜʳ. ʆסʘʥ ʤʠ ʪʽʥʽʥʽײ שʩʘץʪʘʣסʘʥ װʣʛʽʣʝʨʽ ʝʥʛʽʟʽʣʽʧ, 10% 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʳ ʩʫʩʧʝʥʟʠʷ ʜʘʡʳʥʜʘʣʜʳ. ɻʦʤʦʛʝʥʠʟʘʮʠʷ TissueLyser LT (Qiagen) 

 .ʨʛʽʟʽʣʜʽװʪʘ 30 ʩʝʢʫʥʜ ʙʦʡʳ ʞץʳʩʳʥʜʘ 30 ʘʡʥ/ʩʝʢ ʞʳʣʜʘʤʜʳסʨʳʣײץ

ɸʣʳʥסʘʥ ʩʫʩʧʝʥʟʠʷ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 10 ʤʠʥʫʪ ʪײʥʜʳʨʳʣסʘʥʥʘʥ 

ʢʝʡʽʥ, ʈʅפ-ʥʳ ʙᴇʣʽʧ ʘʣʫ װʰʽʥ װʩʪʽשʛʽ ץʘʙʘʪʪʘʥ (ʩʫʧʝʨʥʘʪʘʥʪʪʘʥ) 100 ʤʢʣ 

ʢᴇʣʝʤʽʥʜʝ װʣʛʽ ʘʣʳʥʜʳ. ʈʅפ-ʥʳ ʙᴇʣʽʧ ʘʣʫסʘ ʜʝʡʽʥʛʽ ʤʘʪʝʨʠʘʣʜʳש ʘʣʠʢʚʦʪʘʣʘʨʳ 

ī70 ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʘץʪʘʣʜʳ. 

ɹʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʥ ʈʅפ-ʥʳ ʙᴇʣʽʧ ʘʣʫ çʌɹʠʦʅʫʢʣʝʦè (ʈʝʩʝʡ) 

ʢʦʤʤʝʨʮʠʷʣʳץ ʞʠʳʥʪʳסʳʥʳש ᴇʥʜʽʨʫʰʽ ʥײʩץʘʫʣʳסʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ. 

ɾʠʳʥʪʳײץ ץʨʘʤʳʥʘ ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷïʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷסʘ 

ʘʨʥʘʣסʘʥ ʜʘʡʳʥ ʤʠʢʩ (ʂʊ-ʇʊʈ ʤʠʢʩʽ), ʬʝʨʤʝʥʪʪʝʨ ץʦʩʧʘʩʳ ʞᴅʥʝ ʦש ʙʘץʳʣʘʫ 

 ,ʪʘ ʂʊ-ʇʊʈ ʤʠʢʩʽ 750 ʤʢʣץʘʥ ʞʠʥʘסʘ ʘʨʥʘʣסʣʛʽʩʽ (ʂʆ+) ʢʽʨʝʜʽ. 50 ʨʝʘʢʮʠʷװ

ʬʝʨʤʝʥʪʪʝʨ ץʦʩʧʘʩʳ 27 ʤʢʣ ʞᴅʥʝ ʦש ʙʘץʳʣʘʫ 180 ʤʢʣ ʢᴇʣʝʤʽʥʜʝ 

 ʘʜʘ ʪʠʽʩʽʥʰʝ 1500 ʤʢʣ, 55 ʤʢʣץʩײʘʥ ʥסʘ ʘʨʥʘʣסʘʥ, ʘʣ 100 ʨʝʘʢʮʠʷסʘʨʘʩʪʳʨʳʣץ

ʞᴅʥʝ 360 ʤʢʣ ʢᴇʣʝʤʜʝ ײʩʳʥʳʣסʘʥ. ʂʦʤʧʦʥʝʥʪʪʝʨʜʽש ʤײʥʜʘʡ ץʘʪʳʥʘʩʳ ʢʝʨʽ 

ʪʨʘʥʩʢʨʠʧʮʠʷ ʞᴅʥʝ ʘʤʧʣʠʬʠʢʘʮʠʷ ʢʝʟʝשʜʝʨʽʥʽש ʪײʨʘץʪʳ ʞᴅʥʝ ץʘʡʪʘʣʘʥʳʤʜʳ 

ʞװʨʛʽʟʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 
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100 ʤʢʣ װʣʛʽʛʝ 400 ʤʢʣ ʇɻ ʙʫʬʝʨʽ ץʦʩʳʣʳʧ, ץʦʩʧʘ ʙʽʨʢʝʣʢʽ 

ʘʨʘʣʘʩʪʳʨʳʣʜʳ ʞᴅʥʝ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ 5 ʤʠʥʫʪ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ. ʆʜʘʥ 

ʢʝʡʽʥ 500 ʤʢʣ ʉʘ ʙʫʬʝʨʽ ץʦʩʳʣʳʧ, ץʘʡʪʘ ʘʨʘʣʘʩʪʳʨʳʣʳʧ, ʪʘסʳ 5 ʤʠʥʫʪ 

ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ. ʀʥʢʫʙʘʮʠʷʜʘʥ ʩʦװ שʣʛʽ 5 ʤʠʥʫʪ ʙʦʡʳ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ. 

ʎʝʥʪʨʠʬʫʛʘʣʘʫʜʘʥ ʢʝʡʽʥ 700 ʤʢʣ ʩʫʧʝʨʥʘʪʘʥʪ ʮʝʥʪʨʠʬʫʛʘʣʳץ ʢʦʣʦʥʢʘסʘ 

ʘʫʳʩʪʳʨʳʣʳʧ, 60 ʩʝʢʫʥʜ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ. ʅʫʢʣʝʠʥ ץʳʰץʳʣʜʘʨʳʥ ʞʫʫ װʰʽʥ 

ʢʦʣʦʥʢʘסʘ 450 ʤʢʣ ʇɽ ʙʫʬʝʨʽ ץʦʩʳʣʳʧ, 60 ʩʝʢʫʥʜ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ, ʞʫʫ 

ʧʨʦʮʝʜʫʨʘʩʳ ʙʽʨ ʨʝʪ ץʘʡʪʘʣʘʥʜʳ. פʘʣʜʳץ ʙʫʬʝʨʜʽ ʞʦʶ װʰʽʥ ץʦʩʳʤʰʘ 

ʮʝʥʪʨʠʬʫʛʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ. 

ʅʫʢʣʝʠʥ ץʳʰץʳʣʜʘʨʳʥ ʞʫʫ ʤʘץʩʘʪʳʥʜʘ ʢʦʣʦʥʢʘסʘ 450 ʤʢʣ ʇɽ ʙʫʬʝʨʽ 

 ʦʩʳʣʳʧ, 60 ʩʝʢʫʥʜ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ. ɾʫʫ ʧʨʦʮʝʜʫʨʘʩʳ ʦʩʳ ʪᴅʨʪʽʧʧʝʥ ʙʽʨ ʨʝʪץ

 .ʘʡʪʘʣʘʥʜʳץ

ɾʫʫ ʙʫʬʝʨʽʥʽץ שʘʣʜʳץʪʘʨʳʥ ʤʝʤʙʨʘʥʘʜʘʥ ʪʦʣʳץ ʞʦʶ װʰʽʥ ץʦʩʳʤʰʘ 60 

ʩʝʢʫʥʜʪʳץ ʮʝʥʪʨʠʬʫʛʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ. ɾʫʫ ʢʝʟʝשʽ ʘʷץʪʘʣסʘʥ ʩʦש ʮʝʥʪʨʠʬʫʛʘʣʳץ 

ʢʦʣʦʥʢʘ ʪʘʟʘ ʞʠʥʘʫ ʧʨʦʙʠʨʢʘʩʳʥʘ ץʘʡʪʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. 

ʅʫʢʣʝʠʥ ץʳʰץʳʣʜʘʨʳʥ ʵʣʶʮʠʷʣʘʫ װʰʽʥ ʢʦʣʦʥʢʘסʘ 100 ʤʢʣ ɽɹ ʙʫʬʝʨʽ 

ʥʝʤʝʩʝ ʩʪʝʨʠʣʴʜʽ ʩʫ ץʦʩʳʣʳʧ, 1 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ. ɸʣʳʥסʘʥ ʵʣʶʘʪ ʢʝʨʽ 

ʪʨʘʥʩʢʨʠʧʮʠʷ ʢʝʟʝשʽʥʜʝ ʤʘʪʨʠʮʘ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʜʳ [90, 91]. 

 

2.2.2 ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ ʞװʨʛʽʟʫ  

ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ ʢʝʟʝשʽʥʜʝ ʨʝʘʢʮʠʷʣʳץ ץʦʩʧʘ 2ʍ ʂʊ - ʇʊʈ ʄʠʢʩʽ ʞᴅʥʝ 

MïMLV ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʪʘʟʘ ʬʝʨʤʝʥʪʽ ʥʝʛʽʟʽʥʜʝ ʜʘʡʳʥʜʘʣʜʳ. ᴄʨʙʽʨ ʨʝʘʢʮʠʷ 

 ,ʦʩʳʣʳʧץ ʰʽʥ 10 ʤʢʣ 2ʍ ʄʠʢʩ ʞᴅʥʝ 0,5 ʤʢʣ M - MLV ʪʨʘʥʩʢʨʠʧʪʘʟʘװ

ʨʝʘʢʮʠʷʣʘʨ ʩʘʥʳʥʘ ʩᴅʡʢʝʩ ʢᴇʣʝʤʜʝʨ ʧʨʦʧʦʨʮʠʦʥʘʣʜʳ ʪװʨʜʝ ʢᴇʙʝʡʪʽʣʜʽ. 

ʂʦʤʧʦʥʝʥʪʪʝʨ ʩʪʝʨʠʣʴʜʽ ʤʠʢʨʦʧʨʦʙʠʨʢʘʜʘ ʘʨʘʣʘʩʪʳʨʳʣʳʧ, ץʳʩץʘ ʫʘץʳʪ 

ʚʦʨʪʝʢʩʪʝ ᴇשʜʝʣʛʝʥʥʝʥ ʢʝʡʽʥ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ. 

ʌʝʨʤʝʥʪ ץʦʩʫ ʢʝʟʽʥʜʝ ʧʠʧʝʪʢʘ ײʰʳ ʝʨʽʪʽʥʜʽʛʝ ʪʦʣʳץ ʙʘʪʳʨʳʣʳʧ, ʙʽʨʥʝʰʝ 

ʨʝʪ ʧʠʧʝʪʢʘʣʘʥסʘʥ. ʌʝʨʤʝʥʪ ץʦʩʧʘʩʳ ץʦʩʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʽʨʜʝʥ ï20ÁC 

ʪʝʤʧʝʨʘʪʫʨʘסʘ ץʦʡʳʣʜʳ.  

ɼʘʡʳʥʜʘʣסʘʥ ץʦʩʧʘ ʚʦʨʪʝʢʩʪʝ ʘʨʘʣʘʩʪʳʨʳʣʳʧ, ץʳʩץʘ ʫʘץʳʪ 

ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ, ʢʝʡʽʥ ᴅʨ ʇʊʈ ʤʠʢʨʦʧʨʦʙʠʨʢʘʩʳʥʘ 10 ʤʢʣ ʢᴇʣʝʤʽʥʜʝ 

ʨʝʘʢʮʠʷʣʳץ ץʦʩʧʘ װʣʝʩʪʽʨʽʣʜʽ.   

ɹʽʨʽʥʰʽ ʤʠʢʨʦʧʨʦʙʠʨʢʘסʘ 10 ʤʢʣ ʪʝʨʽʩ ʙʘץʳʣʘʫ װʣʛʽʩʽ (ʂʆ -), ʢʝʣʝʩʽ 

ʤʠʢʨʦʧʨʦʙʠʨʢʘʣʘʨסʘ 10 ʤʢʣ ʟʝʨʪʪʝʣʝʪʽʥ װʣʛʽʣʝʨ, ʘʣ ʩʦסשʳ ʤʠʢʨʦʧʨʦʙʠʨʢʘסʘ 

10 ʤʢʣ ʦש ʙʘץʳʣʘʫ װʣʛʽʩʽ (ʂʆ +) ץʦʩʳʣʜʳ. ʈʝʘʢʮʠʷʣʳץ ץʦʩʧʘ Eppendorf 

Mastercycler ʘʤʧʣʠʬʠʢʘʪʦʨʳʥʜʘ 37ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ 30 ʤʠʥʫʪ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ, 

ʥᴅʪʠʞʝʩʽʥʜʝ ʢʦʤʧʣʝʤʝʥʪʘʨʣʳ ɼʅפ (ʢɼʅפ) ʩʠʥʪʝʟʜʝʣʜʽ. ɸʣʳʥסʘʥ ʢɼʅפ ʢʝʡʽʥʛʽ 

ʧʦʣʠʤʝʨʘʟʜʳ ʪʽʟʙʝʢʪʽ ʨʝʘʢʮʠʷ ʢʝʟʝשʽʥʜʝ ʤʘʪʨʠʮʘ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

 

 ʪʘʫץʳʪ ʨʝʞʠʤʽʥʜʝʛʽ ʇʊʈ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʳ ʫʘץʚʠʨʫʩʳʥ ʥʘ ץʪʳʨʳײפ 2.2.3

ɺʠʨʫʩʪʳש ʙʠʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘסʳ ʙʘʨ - ʞʦסʳʥ ʘʥʳץʪʘʫ ʥʘץʪʳ 

ʫʘץʳʪʪʘסʳ ʇʊʈ ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ʈʝʘʢʮʠʷ ץʦʩʧʘʩʳ ʤʠʢʨʦʧʨʦʙʠʨʢʘʣʘʨסʘ 

 ʡʳʣʳʧ, ʦʣʘʨ Rotor - Gene 6000 ʘʤʧʣʠʬʠʢʘʪʦʨʳʥʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ, ʨʦʪʦʨײץ

ʪʝשʝʩʪʽʨʽʣʜʽ. 
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ɸʤʧʣʠʬʠʢʘʮʠʷ 7-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʧʨʦʬʠʣʴ ʙʦʡʳʥʰʘ 

40 ʮʠʢʣ ʙʦʡʳ ʞװʨʛʽʟʽʣʜʽ. ʈʝʘʢʮʠʷʥʳש ʞʘʣʧʳ ʢᴇʣʝʤʽ 25 ʤʢʣ ʙʦʣʳʧ ʦʨʥʘʪʳʣʜʳ. 

 

ʂʝʩʪʝ 7 ï ʇʊʈ ʞװʨʛʽʟʫʜʝʛʽ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʧʨʦʬʠʣʴ 
 

ʂʝʟʝש ʊʝʤʧʝʨʘʪʫʨʘ ʋʘץʳʪ ʆץʫ ʎʠʢʣʜʝʨ ʩʘʥʳ ɽʩʢʝʨʪʧʝ 

Hold 37°C 15 ʤʠʥ - - ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ 

Hold 95°C 180 ʩ - 1 ʙʘʩʪʘʧץʳ 

ʜʝʥʘʪʫʨʘʮʠʷ 

Cycling 60°C 30 ʩ ɸ ʮʠʢʣʽʥʝ ᴇʪʫ (ʞʘʩʳʣ, 

ʩʘʨʳ) 

40 - 

95°C 10 ʩ ɸ ʮʠʢʣʽʥʝ ᴇʪʫʛʝ ʙʦʣ 

ʤʘʡʜʳ (ʞʘʩʳʣ, ʩʘʨʳ) 

- ʬʣʫʦʨʝʩʮʝʥʮʠʷ 

ʪʽʨʢʝʣʜʽ 

 

ɸʤʧʣʠʬʠʢʘʮʠʷ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʩʠʛʥʘʣʜʘʨʳ FAM ʞᴅʥʝ 

R6G ʘʨʥʘʣʘʨʳ ʙʦʡʳʥʰʘ ʪʽʨʢʝʣʽʧ, ᴅʨ װʣʛʽ װʰʽʥ Ct ʤᴅʥʜʝʨʽ ʘʥʳץʪʘʣʜʳ. Gain 

ʧʘʨʘʤʝʪʨʣʝʨʽ ᴇʥʜʽʨʫʰʽ ʥײʩץʘʫʣʳסʳʥʘ ʩᴅʡʢʝʩ ʦשʪʘʡʣʘʥʜʳʨʳʣʜʳ. 

ʅʘץʪʳ ʫʘץʳʪʪʘסʳ ʇʊʈ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ ʙʘʨʳʩʳʥʜʘ threshold ʤᴅʥʽ 0,1 

ʜʝשʛʝʡʽʥʜʝ ʦʨʥʘʪʳʣʳʧ, ʧʦʨʦʛʪʳץ ʩʳʟʳץ ʦש ʙʘץʳʣʘʫ װʣʛʽʩʽʥʽש ʵʢʩʧʦʥʝʥʮʠʘʣʜʳ 

ᴇʩʫ ʬʘʟʘʩʳʥʘ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʜʽ. ʅᴅʪʠʞʝʣʝʨʜʽ ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫ ʪʝʢ ʙʘץʳʣʘʫ 

  .ʟʝʛʝ ʘʩʳʨʳʣʜʳװʜʘʡʜʘ ʞסʘ ʩᴅʡʢʝʩ ʢʝʣʛʝʥ ʞʘסʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʪʘʣʘʧʪʘʨ שʣʛʽʣʝʨʽʥʽװ

ɿʝʨʪʪʝʣʝʪʽʥ ʩʳʥʘʤʘʣʘʨ ʙʦʡʳʥʰʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʝʢʽ ʬʣʫʦʨʝʩʮʝʥʪʪʽʢ ʘʨʥʘ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʜʽ. FAM ʞᴅʥʝ R6G ʘʨʥʘʣʘʨʳ ʙʦʡʳʥʰʘ Ct <35 ʙʦʣסʘʥ 

ʞʘסʜʘʡʜʘ ʚʠʨʫʩ ʈʅפ-ʩʳʥʳש ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. FAM ʘʨʥʘʩʳʥʜʘ Ct <35 ʞᴅʥʝ 

R6G ʘʨʥʘʩʳʥʜʘ Ct >40 ʪʽʨʢʝʣʛʝʥ ʞʘסʜʘʡʜʘ ʚʠʨʫʩ ʈʅפ-ʩʳ ʪʘʙʳʣʤʘʜʳ ʜʝʧ 

ʙʘסʘʣʘʥʜʳ. ɽʢʽ ʘʨʥʘ ʙʦʡʳʥʰʘ Ct ʤᴅʥʽ 35-ʪʝʥ ʞʦסʘʨʳ ʙʦʣסʘʥ ʥᴅʪʠʞʝʣʝʨ ʩʝʥʽʤʩʽʟ 

ʜʝʧ ʝʩʝʧʪʝʣʜʽ. ʐʝʢʪʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʥʳץʪʘʣסʘʥ ʢʝʟʜʝ (FAM <35, R6G 35ï40) 

ʪʘʣʜʘʫ ʥʫʢʣʝʠʥ ץʳʰץʳʣʳʥ ʙᴇʣʽʧ ʘʣʫ ʢʝʟʝשʽʥʝʥ ʙʘʩʪʘʧ ץʘʡʪʘ ʞװʨʛʽʟʽʣʜʽ. 

 

 ʘʥסʘ ʘʨʥʘʣסʚʠʨʫʩʳ ʛʝʥʦʤʳʥ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫ ץʪʳʨʳײפ 2.2.4

ʧʨʘʡʤʝʨʣʝʨʜʽ in silico ʪʘשʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʤʧʣʠʬʠʢʘʮʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ 

 ʰʽʥװ ʪᴅʩʽʣʤʝʥ ʞʘʙʫ ץʛʝʥʦʤʳʥ ʘʤʧʣʠʢʦʥʜʳ ץʪʦʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʧʨʘʡʤʝʨʣʝʨʜʽ ʽʨʽʢʪʝʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʘʤʧʣʠʬʠʢʘʮʠʷ ʘʨץʳʣʳ ʙʘסʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ. ɸʣʜʳʤʝʥ NCBI Virus 

ʧʣʘʪʬʦʨʤʘʩʳʥʘʥ (4-ʩʫʨʝʪ) ᴅʨʪװʨʣʽ 77 ʝʣʜʝʥ ʘʣʳʥסʘʥ 380 ײץʪʳʨʳץ ʚʠʨʫʩʳ 

ʠʟʦʣʷʪʳʥʳש ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝʨʽ ʞװʢʪʝʣʜʽ (10 015 ï 11 966 ʥ.ʞ.). 

ʀʤʧʦʨʪʪʘʣסʘʥ ʪʽʟʙʝʢʪʝʨ ʢʝʣʝʩʽ ʤʝʤʣʝʢʝʪʪʝʨʜʝʥ ʞʠʥʘʣסʘʥ: ʈʝʩʝʡ, פʳʪʘʡ, 

ɸʫסʘʥʩʪʘʥ, ɻʨʝʥʣʘʥʜʠʷ, ʇʦʣʴʰʘ, ɻʨʫʟʠʷ, ʐʚʝʡʮʘʨʠʷ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ, 

ɸʥʛʣʠʷ, ʊװʨʢʠʷ, ʄʦסשʦʣʠʷ, ʕʩʪʦʥʠʷ, ʀʨʘʢ, ᴄʟʽʨʙʘʡʞʘʥ, ʉʝʨʙʠʷ, ʊᴅʞʽʢʩʪʘʥ, 

ɸʚʩʪʨʠʷ, ɺʝʥʛʨʠʷ, ʀʨʘʥ, ɹʝʣʴʛʠʷ, ʉʣʦʚʝʥʠʷ, ʌʠʥʣʷʥʜʠʷ, ɸפʐ, ʂʘʥʘʜʘ, 

ʄʝʢʩʠʢʘ, תʥʜʽʩʪʘʥ, ɹʘʥʛʣʘʜʝʰ, ʆשʪװʩʪʽʢ ʂʦʨʝʷ, ʇᴅʢʽʩʪʘʥ, ʕʬʠʦʧʠʷ, ʅʝʧʘʣ, 

ʐʨʠ - ʃʘʥʢʘ, ʄʘʨʦʢʢʦ, ʆשʪװʩʪʽʢ ɸʬʨʠʢʘ, ʊʘʡʣʘʥʜ, ɹʨʘʟʠʣʠʷ, ɻʨʝʥʘʜʘ, ʀʟʨʘʠʣʴ, 

ʃʘʦʩ, ɸʨʛʝʥʪʠʥʘ, ʅʘʤʠʙʠʷ, ʅʠʛʝʨ, ʅʠʛʝʨʠʷ, ʊʘʥʟʘʥʠʷ, ʆʨʪʘʣʳץ ɸʬʨʠʢʘ 

ʈʝʩʧʫʙʣʠʢʘʩʳ, ʊʘʡʚʘʥʴ, ʋʛʘʥʜʘ, ɿʠʤʙʘʙʚʝ, ɽʛʠʧʝʪ, ʏʝʨʥʦʛʦʨʠʷ, ɹʝʥʠʥ, ʏʠʣʠ, 

ɻʘʡʘʥʘ, ʌʨʘʥʮʫʟ ɻʚʠʘʥʘʩʳ, ʌʠʣʠʧʧʠʥʜʝʨ, פʘʪʘʨ, ʂʝʥʠʷ, ɸʣʞʠʨ, ʉʦʤʘʣʠ, 

ɻʘʙʦʥ, ɹʫʨʢʠʥʘ - ʌʘʩʦ, ʄʘʚʨʠʪʘʥʠʷ, ɻʚʠʥʝʷ, ʂʘʤʙʦʜʞʘ, ʀʥʜʦʥʝʟʠʷ, ʉʘʫʜ 
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ɸʨʘʙʠʷʩʳ, ʆʤʘʥ, ɹʽʨʽʢʢʝʥ ɸʨʘʙ ᴄʤʽʨʣʽʢʪʝʨʽ, ʄʦʟʘʤʙʠʢ, ʈʫʘʥʜʘ, ʄʘʜʘʛʘʩʢʘʨ, 

ʉʝʥʝʛʘʣ, ʏʘʜ, ʂʘʤʝʨʫʥ, ɹʦʪʩʚʘʥʘ ʞᴅʥʝ ʊʫʥʠʩ [92].   

 

 
 

ʉʫʨʝʪ 4 ï NCBI Virus ʜʝʨʝʢʪʝʨ ʧʣʘʪʬʦʨʤʘʩʳ  

 

ʊʽʟʙʝʢʪʝʨ MAFFT v7.471 ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ç- autoè ʧʘʨʘʤʝʪʨʽʤʝʥ 

 ʪʘʨץʘʡʤʘ ץʘʥ ʢʦʥʩʝʨʚʘʪʠʚʪʽ ʛʦʤʦʣʦʛʠʷʣʳסʘʪʘʨʣʘʩʪʳʨʳʣʳʧ, ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥץ

ʧʨʘʡʤʝʨ ʞʦʙʘʣʘʫסʘ ʤʘץʩʘʪʪʳ ʫʯʘʩʢʝʣʝʨ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʜʳ (5-ʩʫʨʝʪ) [93, 

94].  

 

 
 

ʉʫʨʝʪ 5 ï MAFFT v7.471 ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʪʽʟʙʝʢʪʝʨʜʽ ץʘʪʘʨʣʘʩʪʳʨʫ 

ʞᴅʥʝ ʛʦʤʦʣʦʛʠʷʣʳץ ʘʡʤʘץʪʘʨʜʳ ʘʥʳץʪʘʫ 

 

 ʘʥ ʧʨʘʡʤʝʨʣʝʨ inסʪʘʨʳʥʘ ʘʨʥʘʣץʘʡʤʘ ץʛʝʥʦʤʜʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

silico ᴅʜʽʩʽʤʝʥ Primer3 ʙʘסʜʘʨʣʘʤʘʩʳ ʢᴇʤʝʛʽʤʝʥ ʞʦʙʘʣʘʥʜʳ. ʇʨʘʡʤʝʨʣʝʨʜʽ 
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ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʜʽײ שʟʳʥʜʳסʳ, ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 

(Tm), GC - ײץʨʘʤʳ, ʧʨʘʡʤʝʨʣʝʨʜʽש ʛʝʥʦʤʜʘסʳ ʦʨʥʘʣʘʩʫ ʘʡʤʘץʪʘʨʳ ʞᴅʥʝ 

ʘʤʧʣʠʬʠʢʘʮʠʷ ᴇʥʽʤʽʥʽש ʙʦʣʞʘʤʜʳ ײʟʳʥʜʳסʳ ʝʩʢʝʨʽʣʜʽ (6-ʩʫʨʝʪ). 

ɹʘסʜʘʨʣʘʤʘ ʙʝʨʽʣʛʝʥ ʧʘʨʘʤʝʪʨʣʝʨʛʝ ʩᴅʡʢʝʩ ʙʽʨʥʝʰʝ ʧʨʘʡʤʝʨ ʞײʙʳʥ 

ʝʩʝʧʪʝʧ ײʩʳʥʜʳ, ʦʣʘʨʜʳש ʽʰʽʥʝʥ ʪʝʨʤʦʜʠʥʘʤʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʦשʪʘʡʣʳ 

ʞᴅʥʝ ʘʤʧʣʠʬʠʢʘʮʠʷסʘ ʞʘʨʘʤʜʳ ʥײʩץʘʣʘʨ ʪʘשʜʘʧ ʘʣʳʥʜʳ. ʇʨʘʡʤʝʨʣʝʨʜʽש GC - 

 ʣʝʩʽ ʨʝʪʽʥʜʝװ ʞʘʣʧʳ שʨʘʤʳ ʛʫʘʥʠʥ (G) ʤʝʥ ʮʠʪʦʟʠʥ (C) ʥʫʢʣʝʦʪʠʜʪʝʨʽʥʽײץ

ʝʩʝʧʪʝʣʜʽ. 

ɾʦʙʘʣʘʥסʘʥ ʧʨʘʡʤʝʨʣʝʨʜʽש ʩʧʝʮʠʬʠʢʘʣʳסʳ ʞᴅʥʝ ʛʝʥʦʤʥʳש ʤʘץʩʘʪʪʳ 

ʘʡʤʘץʪʘʨʳʥʘ ʩᴅʡʢʝʩʪʽʛʽ ʢʝʡʽʥʥʝʥ ץʦʩʳʤʰʘ in silico ʪʝʢʩʝʨʫʜʝʥ ᴇʪʢʽʟʽʣʜʽ [95, 96]. 
 

 
 

ʉʫʨʝʪ 6 ï Primer3 ʙʘסʜʘʨʣʘʤʘʩʳ ʢᴇʤʝʛʽʤʝʥ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʛʝʥʦʤʜʳץ 

ʘʡʤʘץʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʧʨʘʡʤʝʨʣʝʨʜʽ in silico ʞʦʙʘʣʘʫ ʢʝʟʝשʽ 

 

ʈʝʬʝʨʝʥʩʪʽʢ ʛʝʥʦʤ ʨʝʪʽʥʜʝ NC_001542.1 ʪʽʟʙʝʛʽ ʘʣʳʥʳʧ, ʛʝʥʦʤʥʳש ʙʘʨʣʳץ 

ʙᴇʣʽʛʽʥ ʢʝʤʽʥʜʝ ʰʘʤʘʤʝʥ 100 ʥʫʢʣʝʦʪʠʜʪʽʢ ץʘʙʘʪʪʘʩʫʤʝʥ ץʘʤʪʠʪʳʥ 12 ʞײʧ 

ʧʨʘʡʤʝʨ ʪʘשʜʘʣʜʳ (14 ʢʝʩʪʝ). 

ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ װʰʽʥ ʪʫʨʘ ʧʨʘʡʤʝʨʣʝʨ ץʦʩʧʘʩʳ ʝʢʽ ʧʘʥʝʣʴ ʪװʨʽʥʜʝ 

ʜʘʡʳʥʜʘʣʜʳ (8-ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 8 ï ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ װʰʽʥ ʧʨʘʡʤʝʨʣʝʨʜʽש ʢʦʤʙʠʥʘʮʠʷʩʳ 
 

ʇʘʥʝʣʴ 1 ʇʘʥʝʣʴ 2 

ɸʪʘʫʳ ʊʽʟʙʝʢ, 5ô - 3ô 

Rab - for_1 acgcttaacaaccagatcaaagaa 

Rab - for_1860 atgttggagtccagatagtcagacaaat 

Rab - for_4031 tcaccaatagtagaggaaagagagcatc 

Rab - for_6200 cttggtcaggttcaaagatcaaatatgg 

Rab - for_8090 tcagtctttgatcaagccgatgag 

Rab - for_10180 acatacctgaccctcattacttaccagtc 
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ʂʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ ץʦʶ ʢʝʟʽʥʜʝ ʈʅװ פʣʛʽʩʽ ʧʘʥʝʣʴʜʽʢ ʪʫʨʘ ʧʨʘʡʤʝʨʣʝʨ 

 ,ʽʥʝʥ ᴇʪʢʽʟʽʣʜʽ (70ÁC ï 2 ʤʠʥשʦʩʧʘʩʳʤʝʥ ʘʣʜʳʥ ʘʣʘ ʜʝʥʘʪʫʨʘʮʠʷ/ʘʥʥʝʣʠʥʛ ʢʝʟʝץ

56ÁC ï 5 ʤʠʥ). ʆʜʘʥ ʢʝʡʽʥ SuperScript IV ʞװʡʝʩʽʥʽש ʢʦʤʧʦʥʝʥʪʪʝʨʽ (1Ĭ SSIV 

ʙʫʬʝʨ, 50 ʤʄ DTT, RNaseOUT, SuperScript IV reverse transcriptase ʞᴅʥʝ ᴅʨ 

ʜʅʊʌ 0,5 ʤʄ) ץʦʩʳʣʳʧ, ʨʝʘʢʮʠʷ 40ÁC-ʪʘ 1 ʩʘסʘʪ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ. ɸʣʳʥסʘʥ 

ʢɼʅפ ʘʤʧʣʠʬʠʢʘʮʠʷסʘ ʜʝʡʽʥ ī70ÁC-ʪʘ ʩʘץʪʘʣʜʳ. 

ʇʨʘʡʤʝʨ ʞײʧʪʘʨʳʥʳש ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʛʽ ᴅʨ ʞײʧ װʰʽʥ ʞʝʢʝ 

ʘʤʧʣʠʬʠʢʘʮʠʷ ץʦʶ ʘʨץʳʣʳ ʪʝʢʩʝʨʽʣʜʽ. ʇʨʘʡʤʝʨʣʝʨʜʽש ʞײʤʳʩץʘ ʞʘʨʘʤʜʳʣʳסʳ 

ʪʝʢʩʝʨʫ, ʙʽʨʩʘʪʳʣʳ ʂʊ - ʇʊʈ çʆʊ - ʇʎʈ ʕʢʩʪʨʘè (Biolabmix, ʈʝʩʝʡ) ʞʠʥʘסʳʤʝʥ 

 ʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨ 9-ʢʝʩʪʝʜʝסשʨʘʤʳ ʤʝʥ ʩʦײץ שʦʩʧʘʥʳץ ץʦʡʳʣʜʳ. ʈʝʘʢʮʠʷʣʳץ

ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 9 ï ʂʊ - ʇʊʈ ʕʢʩʪʨʘ ʞʠʥʘסʳʥʳש ʢʦʤʧʦʥʝʥʪʪʝʨʽ 
 

ʂʦʤʧʦʥʝʥʪ ʂᴇʣʝʤʽ ʉʦסשʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 

ɹʫʬʝʨ RT - qPCR (2x) 25 ʤʢʣ 1ʭ 

ʕʢʩʪʨʘ - ʤʠʢʩ RT - qPCR 2 ʤʢʣ 
 

ʊʽʢʝʣʝʡ ʧʨʘʡʤʝʨ ᴇʟʛʝʨʤʝʣʽ 0,1 ï 0,6 ʤʢʄ 

ʂʝʨʽ ʧʨʘʡʤʝʨ ᴇʟʛʝʨʤʝʣʽ 0,1 ï 0,6 ʤʢʄ 

ɿʦʥʜ ᴇʟʛʝʨʤʝʣʽ 0,1 - 0,3 ʤʢʄ 

ʈʅפ - ʤʘʪʨʠʮʘ ᴇʟʛʝʨʤʝʣʽ 1 ʧʛ ï 1 ʤʢʛ 

ɼʄʉʆ 0,5-2,5 ʤʢʣ 1 - 5% 

ɼʠʩʪʠʣʜʝʥʛʝʥ ʩʫ 50 ʤʢʣ-ʛʝ ʜʝʡʽʥ - 

 

ʈʝʘʢʮʠʷʥʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ RT - PCR Color (2Ĭ) ʙʫʬʝʨʽ ʪʦʣʳץ ʝʨʽʪʽʣʽʧ, 

ʞʝשʽʣ ʰʘʡץʘʣʳʧ ʘʨʘʣʘʩʪʳʨʳʣʜʳ. ɾץײʘ ץʘʙʳʨסʘʣʳ ʇʊʈ ʧʨʦʙʠʨʢʘʣʘʨʳ ʤײʟʜʘ 

 ʳ ʢᴇʣʝʤʽ 50 ʤʢʣ ʙʦʣʘʪʳʥʜʘʡ ʢʦʤʧʦʥʝʥʪʪʝʨסשʩʦ שʩʪʘʣʳʧ, ʙʽʨ ʨʝʘʢʮʠʷʥʳײ

 .ʦʩʳʣʜʳץ

ɻʝʥʥʽש ʢᴇʰʽʨʤʝ ʩʘʥʳ ʤʝʥ ײץʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʘʨʘʡ ʵʢʩʪʨʘ - 

ʤʠʢʩʪʽש ʢᴇʣʝʤʽ 1ï3 ʤʢʣ ʘʨʘʣʳסʳʥʜʘ ʨʝʪʪʝʣʜʽ. ʂʝשʽʩʪʽʢʪʽʢ ײץʨʳʣʳʤʳ ʢװʨʜʝʣʽ 

ʤʘʪʨʠʮʘʣʘʨʜʳ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫʜʘ ץʦʩʧʘ ʢᴇʣʝʤʽʥʽ1 שï5%-ʳ ʤᴇʣʰʝʨʽʥʜʝ ɼʄʉʆ 

 ʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳץʙʘʣ שʘʪʘʨ ʧʨʘʡʤʝʨʣʝʨʜʽץ ʩʘʪ ʝʪʽʣʜʽ. ʉʦʥʳʤʝʥץײʘ ʨסʦʣʜʘʥʫץ

(T) ʘʤʧʣʠʬʠʢʘʮʠʷ ʙʘסʜʘʨʣʘʤʘʩʳʥ ײץʨʘʩʪʳʨʫʜʘ ʝʩʢʝʨʽʣʜʽ. ɼʄʉʆ-ʥʳ5% ש 

ʤᴇʣʰʝʨʽʥ ʝʥʛʽʟʫ T-ʜʽ ʰʘʤʘʤʝʥ 5ÁC-ץʘ ʪᴇʤʝʥʜʝʪʽʣʝʜʽ. ɹʘʨʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨ 

ʘʨʘʣʘʩʪʳʨʳʣʳʧ, ʪײʥʫʳ װʰʽʥ ץʳʩץʘ ʮʝʥʪʨʠʬʫʛʘʣʘʫ ʞװʨʛʽʟʽʣʜʽ. ʇʊʈ ײʩʳʥʳʣסʘʥ 

ʨʝʞʠʤ ʙʦʡʳʥʰʘ ʦʨʳʥʜʘʣʜʳ. 

ɸʤʧʣʠʬʠʢʘʮʠʷ ʨʝʞʠʤʽ ʧʨʘʡʤʝʨʣʝʨʜʽש ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ (T) ʝʩʢʝʨʽʣʽʧ 

ʪʘשʜʘʣʜʳ (10-ʢʝʩʪʝ).  

 

ʂʝʩʪʝ 10 ï ʇʊʈ ʞװʨʛʽʟʫʜʽײ שʩʳʥʳʣסʘʥ ʨʝʞʠʤʽ 
 

 ʳʪʳ ʎʠʢʣʜʝʨ ʩʘʥʳץʘʜʘʤ ʊʝʤʧʝʨʘʪʫʨʘ, ÁC ʀʥʢʫʙʘʮʠʷ ʫʘפ

ʆʙʨʘʪʪʳץ ʪʨʘʥʩʢʨʠʧʮʠʷ 50 30 ʤʠʥ 1 

ɹʘʩʪʘʧץʳ ʜʝʥʘʪʫʨʘʮʠʷ 95 3 ʤʠʥ 1 

ɼʝʥʘʪʫʨʘʮʠʷ 93 12 ʩʝʢ 39 

ʆʪʞʠʛ 56 30 ʩʝʢ 
 

ʕʣʦʥʛʘʮʠʷ 68 3 ʤʠʥ/ʪ.ʥ.ʞ. 
 

ʌʠʥʘʣʜʳ ʵʣʦʥʛʘʮʠʷ 68 10 ʤʠʥ 1 
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TϚ ï ʤʘʪʨʠʮʘ ʤʝʥ ʧʨʘʡʤʝʨ ʢʝʰʝʥʽʥʽש ʙʘʣץʫ ʪʝʤʧʝʨʘʪʫʨʘʩʳ, ʧʨʘʡʤʝʨ 
 ʘʥ ʬʦʨʤʫʣʘסʪʘʨʘʣ שʰʽʥ ʢʝװ ʘʨʘʡ ʝʩʝʧʪʝʣʝʜʽ. ʊå ʝʩʝʧʪʝʫץ ʨʳʣʳʤʳʥʘײץ

 :ʦʣʜʘʥʳʣʜʳץ

 

TϚ (ÁC) = 2 Ĭ (A+T) + 4 Ĭ (G+C)                                      (1) 

 

ʊʝʨʤʠʷʣʳץ ʮʠʢʣʜʝʫ Mastercycler Pro S (Eppendorf, ɻʝʨʤʘʥʠʷ) 

 .ʨʛʽʟʽʣʜʽװʳʩʳʥʜʘ ʞסʨʳʣײץ

ɸʤʧʣʠʬʠʢʘʮʠʷ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ᴅʨ ʨʝʘʢʮʠʷʜʘʥ ʘʣʳʥסʘʥ ʇʊʈ 

ᴇʥʽʤʜʝʨʽʥʽ5 ש ʤʢʣ ʢᴇʣʝʤʽ 1,5% ʘʛʘʨʦʟʜʳ ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʽ ʘʨץʳʣʳ ʪʝʢʩʝʨʽʣʜʽ. 

ʂװʪʽʣʝʪʽʥ ײʟʳʥʜʳץʪʘסʳ ᴇʥʽʤʜʝʨ ʘʣʳʥסʘʥ ʞʘסʜʘʡʜʘ ʧʨʘʡʤʝʨ ʞײʙʳ ʞײʤʳʩץʘ 

ʞʘʨʘʤʜʳ ʜʝʧ ʙʘסʘʣʘʥʜʳ. ɺʠʟʫʘʣʜʳ ʪװʨʜʝ ʨʘʩʪʘʣסʘʥ ʘʤʧʣʠʢʦʥʜʘʨ װʣʝʩ 

(ʧʨʦʧʦʨʮʠʷ) ʩʘץʪʘʡ ʦʪʳʨʳʧ ʙʽʨʽʢʪʽʨʽʣʽʧ, ʢʝʡʽʥʛʽ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʘʨʥʘʣסʘʥ 

ʢʽʪʘʧʭʘʥʘ ʜʘʡʳʥʜʘʫסʘ ʜʝʡʽʥ ʪʘʟʘʨʪʫʜʘʥ ᴇʪʢʽʟʽʣʜʽ. 

ɸʤʧʣʠʢʦʥʜʘʨʜʳ ʪʘʟʘʨʪʫ ץʘʪʪʳ ʬʘʟʘʣʳ ץʘʡʪʳʤʜʳ ʠʤʤʦʙʠʣʠʟʘʮʠʷ (SPRI) 

ʧʨʠʥʮʠʧʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ Agencourt AMPure XP ʤʘʛʥʠʪʪʽʢ ʙᴇʣʰʝʢʪʝʨʽ ʘʨץʳʣʳ 

ʞװʨʛʽʟʽʣʜʽ. ʊʘʟʘʨʪʫ ʙʘʨʳʩʳʥʜʘ ʘʨʪʳץ ʧʨʘʡʤʝʨʣʝʨ, ʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʪʝʨ, ʪײʟʜʘʨ 

ʞᴅʥʝ ʬʝʨʤʝʥʪ ץʘʣʜʳץʪʘʨʳ ʞʦʡʳʣʳʧ, ʢʝʡʽʥʛʽ ʢʽʪʘʧʭʘʥʘ ʜʘʡʳʥʜʘʫסʘ ʞʘʨʘʤʜʳ 

ʪʘʟʘʨʪʳʣסʘʥ ɼʅפ ʘʣʳʥʜʳ. ʊʘʟʘʨʪʫ װʰʽʥ 50 ʤʢʣ ʇʊʈ ץʦʩʧʘʩʳʥʘ 90 ʤʢʣ AMPure 

XP ʙᴇʣʰʝʢʪʝʨʽ ץʦʩʳʣʳʧ, ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʠʥʢʫʙʘʮʠʷʣʘʥʜʳ. ʂʝʡʽʥ װʣʛʽ 

ʤʘʛʥʠʪʪʽʢ ʰʪʘʪʠʚʪʝ ʤᴇʣʜʽʨʣʝʥʜʽʨʽʣʽʧ, ʩʫʧʝʨʥʘʪʘʥʪ ʘʣʳʥʳʧ ʪʘʩʪʘʣʜʳ. 

ɹᴇʣʰʝʢʪʝʨ 80% ʵʪʘʥʦʣʤʝʥ ʞʫʳʣʳʧ, ʘʤʧʣʠʢʦʥʜʘʨ 12 ʤʢʣ Tris - HCl (pH 8,0) 

ʝʨʽʪʽʥʜʽʩʽʥʜʝ ʵʣʶʮʠʷʣʘʥʜʳ. 

ʊʘʟʘʨʪʳʣסʘʥ ʘʤʧʣʠʢʦʥʜʳץ ɼʅפ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ Qubit 2.0 ʬʣʫʦʨʠʤʝʪʨʽ 

ʘʨץʳʣʳ (dsDNA HS ᴅʜʽʩʽ) ᴇʣʰʝʥʜʽ, ʘʣ ᴇʥʽʤʥʽש ʩʘʧʘʩʳ ʤʝʥ ʬʨʘʛʤʝʥʪ ʤᴇʣʰʝʨʽ 

1,5% ʘʛʘʨʦʟʜʳ ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʽʤʝʥ ץʦʩʳʤʰʘ ʙʘסʘʣʘʥʜʳ. ʆʩʳʣʘʡ ʘʣʳʥסʘʥ 

ʪʘʟʘʨʪʳʣסʘʥ ʘʤʧʣʠʢʦʥʜʳץ ɼʅפ ʢʝʣʝʩʽ ʢʝʟʝשʜʝ Illumina ʧʣʘʪʬʦʨʤʘʩʳʥʘ 

ʘʨʥʘʣסʘʥ ʢʽʪʘʧʭʘʥʘ ʜʘʡʳʥʜʘʫסʘ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

 

2.2.5 ʉʝʢʚʝʥʠʨʣʝʫʛʝ ʘʨʥʘʣסʘʥ ɼʅפ ʢʽʪʘʧʭʘʥʘʣʘʨʳʥ ʜʘʡʳʥʜʘʫ  

ʊʘʟʘʨʪʳʣסʘʥ ʘʤʧʣʠʢʦʥʜʳץ ɼʅפ ʥʝʛʽʟʽʥʜʝ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʘʨʥʘʣסʘʥ ɼʅפ 

ʢʽʪʘʧʭʘʥʘʣʘʨʳ (Illumina MiSeq ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ) Illumina DNA Prep (M) 

ʞʠʥʘסʳʥʳש ᴇʥʜʽʨʫʰʽ ʭʘʪʪʘʤʘʩʳʥʘ (Nextera XT ץʘסʠʜʘʩʳ) ʩᴅʡʢʝʩ ʜʘʡʳʥʜʘʣʜʳ. 

ɾʠʳʥʪʳץʪʘסʳ ʨʝʘʛʝʥʪʪʝʨ ʩʘץʪʘʫ ʨʝʞʠʤʽʥʝ ץʘʨʘʡ װʰ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ: 

SPB/TSB/TWB, RSB/TB1/EPM ʞᴅʥʝ BLT. פʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨ ʨʝʪʽʥʜʝ 

ʤʦʣʝʢʫʣʘʣʳץ - ʙʠʦʣʦʛʠʷ ʢʣʘʩʪʳ ʵʪʘʥʦʣ, Qubit dsDNA HS ᴇʣʰʝʫ ʞʠʳʥʪʳסʳ, 

Nextera DNA CD ʠʥʜʝʢʩʪʝʨʽ ʞᴅʥʝ NaOH ʝʨʽʪʽʥʜʽʩʽ ʧʘʡʜʘʣʘʥʳʣʜʳ [97]. 

ʂʽʪʘʧʭʘʥʘ ʜʘʡʳʥʜʘʫ ʘʣʜʳʥʜʘ ʘʤʧʣʠʢʦʥʜʳץ ɼʅפ ʤᴇʣʰʝʨʽ ʩʪʘʥʜʘʨʪʪʘʣʳʧ, 

ʢʽʪʘʧʭʘʥʘסʘ ʝʥʛʽʟʽʣʝʪʽʥ ײʩʳʥʳʣʘʪʳʥ ʤʘʩʩʘ 100ï500 ʥʛ (ʝש ʪᴇʤʝʥʽ 100 ʥʛ) 

ʜʝשʛʝʡʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. ɽʥʛʽʟʫ ʢᴇʣʝʤʽ 2 ʤʢʣ-ʜʝʥ ʪᴇʤʝʥ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ 

  .ʡʳʣʪʳʣʜʳײʤʳʩ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ ʜʝʡʽʥ ʩײʣʛʽ ʞװ

ʂʽʪʘʧʭʘʥʘ ʜʘʡʳʥʜʘʫ װʜʝʨʽʩʽ ɼʅפ ʪʘʛʤʝʥʪʘʮʠʷʩʳ, ʠʥʜʝʢʩʪʽʢ 

ʘʤʧʣʠʬʠʢʘʮʠʷ, ʢʽʪʘʧʭʘʥʘʥʳ ʪʘʟʘʨʪʫ, ʢʦʥʮʝʥʪʨʘʮʠʷʥʳ ʪʝשʝʩʪʽʨʫ (ʥʦʨʤʘʣʠʟʘʮʠʷ) 

ʞᴅʥʝ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʜʝʡʽʥ ʜʝʥʘʪʫʨʘʮʠʷʣʘʫ ʢʝʟʝשʜʝʨʽʥʝʥ ʪײʨʜʳ (7-ʩʫʨʝʪ).  
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ʉʫʨʝʪ 7  Nextera XT ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʡʳʥʰʘ ɼʅפ ʢʽʪʘʧʭʘʥʘʩʳʥ ʜʘʡʳʥʜʘʫʜʳש 

ʞʘʣʧʳ ʩʳʟʙʘʩʳ 

  

ʂʝʟʝϬ 1. ɼʅϧ ʪʘʛʤʝʥʪʘʮʠʷʩʳ ʞϸʥʝ ʪʘϬʙʘʣʘʫ (Tagment Genomic DNA) 

ʊʘʛʤʝʥʪʘʮʠʷ ʢʝʟʝשʽʥʝ ʜʝʡʽʥ BLT ʞᴅʥʝ TB1 ʝʨʽʪʽʥʜʽʣʝʨʽ ʙᴇʣʤʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ʞʝʪʢʽʟʽʣʜʽ. BLT ʪװʪʽʛʽ ʪʽʢ ʢװʡʜʝ ײʩʪʘʣʳʧ, ʤʘʛʥʠʪʪʽʢ 

ʙᴇʣʰʝʢʪʝʨʜʽש ʙʫʬʝʨʜʝ ʪʦʣʳץ ʙʘʪʫʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. ɸʤʧʣʠʢʦʥʜʳץ ɼʅ96 פ-

 ʰʽʥ TB1 ʞᴅʥʝװ ʽשʪʳ ʇʊʈ-ʧʣʘʥʰʝʪʢʝ ʦʨʥʘʣʘʩʪʳʨʳʣʳʧ, ʪʘʛʤʝʥʪʘʮʠʷ ʢʝʟʝץʷʰʳײ

BLT ʨʝʘʛʝʥʪʪʝʨʽ ʪʝש ʢᴇʣʝʤʜʝ ʘʨʘʣʘʩʪʳʨʳʣʳʧ ʜʘʡʳʥʜʘʣסʘʥ ʤʘʩʪʝʨ-ץʦʩʧʘ ᴅʨ 

 שʦʩʧʘ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽפ .ʦʩʳʣʜʳץ ʣʛʽʛʝ 10 ʤʢʣ TB1 ʞᴅʥʝ 10 ʤʢʣ BLT ʝʩʝʙʽʤʝʥװ

ʙʽʨʜʝʡ ʢᴇʣʝʤʜʝ ʝʥʛʽʟʽʣʫʽ ʬʨʘʛʤʝʥʪʘʮʠʷ ʞᴅʥʝ ʘʜʘʧʪʝʨʣʝʨʜʽש ʞʘʣסʘʥʫ װʜʝʨʽʩʽʥʽש 

ʩʪʘʥʜʘʨʪʪʘʣסʘʥ ʞʘסʜʘʡʜʘ ʞװʨʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 

ʊʘʛʤʝʥʪʘʮʠʷ ʢʝʟʝשʽʥʜʝ ʘʤʧʣʠʢʦʥʜʳץ ɼʅפ ʪʨʘʥʩʧʦʟʦʤʘ ʢʝʰʝʥʽʥʽש 

 ʘʞʝʪʪʽ ʘʜʘʧʪʝʨʣʽʢץ ʘʪʳʩʫʳʤʝʥ ʙʽʨ ʤʝʟʝʪʪʝ ʬʨʘʛʤʝʥʪʘʮʠʷʣʘʥʳʧ, ʩʝʢʚʝʥʠʨʣʝʫʛʝץ

ʪʽʟʙʝʢʪʝʨʤʝʥ ʪʘשʙʘʣʘʥʜʳ. ʈʝʘʢʮʠʷ ײץʨʘʤʳʥʘ ATM (Amplicon Tagment Mix), TD 

(Tagment DNA Buffer) ʞᴅʥʝ ʟʝʨʪʪʝʣʝʪʽʥ ɼʅװ פʣʛʽʩʽ ʝʥʛʽʟʽʣʽʧ, ʠʥʢʫʙʘʮʠʷ 

ʥᴅʪʠʞʝʩʽʥʜʝ ɼʅפ ʤʦʣʝʢʫʣʘʣʘʨʳ ʪʨʘʥʩʧʦʟʦʤʘʤʝʥ ᴇשʜʝʣʜʽ. ʇʨʦʮʝʩʪʽש ʘʷץʪʘʣʫʳ 

NT (Neutralize Tagment Buffer) ʙʫʬʝʨʽʥ ץʦʩʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ, ʙײʣ 

ʬʝʨʤʝʥʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʪʦץʪʘʪʳʧ, ʢʝʣʝʩʽ ʢʝʟʝשʛʝ ᴇʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 ʪʘʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ʪʘʣʘʧʪʘʨʳ ᴇʥʜʽʨʫʰʽץʩʘ שʘʥ ʨʝʘʛʝʥʪʪʝʨʜʽסʦʣʜʘʥʳʣפ

ʥײʩץʘʫʣʳסʳʥʘ ʩᴅʡʢʝʩ ʩʘץʪʘʣʜʳ. ATM ʞᴅʥʝ TD ʨʝʘʛʝʥʪʪʝʨʽ ī25ÁC ʧʝʥ ī15ÁC 

ʘʨʘʣʳסʳʥʜʘ ʩʘץʪʘʣʳʧ, ʞײʤʳʩ ʘʣʜʳʥʜʘ ʤײʟʜʘ ʝʨʽʪʽʣʽʧ, ʝʨʽʛʝʥʥʝʥ ʢʝʡʽʥ 3ï5 ʨʝʪ 

ʞײʤʩʘץ ʘʫʜʘʨʳʣʳʧ, ץʳʩץʘ ʫʘץʳʪ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ. NT ʙʫʬʝʨʽ 15ÁCï30ÁC 

ʘʨʘʣʳסʳʥʜʘ ʩʘץʪʘʣʳʧ, ʪײʥʙʘ ʙʘʡץʘʣסʘʥ ʞʘסʜʘʡʜʘ ʪʦʣʳץ ʝʨʽʛʝʥʰʝ 

ʘʨʘʣʘʩʪʳʨʳʣʜʳ. ʄײʥʜʘʡ ʰʘʨʪʪʘʨʜʳ ʩʘץʪʘʫ ʪʘʛʤʝʥʪʘʮʠʷ ʨʝʘʢʮʠʷʩʳʥʳש 

ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʥᴅʪʠʞʝʣʝʨʜʽץ שʘʡʪʘʣʘʥסʳʰʪʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 
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ʂʝʟʝϬ 2. ʊʘϬʙʘʣʘʥϤʘʥ ʢʽʪʘʧʭʘʥʘʣʘʨʜʳ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫ (Amplify 

Libraries) 

ʊʘʛʤʝʥʪʘʮʠʷʣʘʥסʘʥ ɼʅס - פʘ ʠʥʜʝʢʩʪʽʢ ʘʜʘʧʪʝʨʣʝʨ (i5/i7) ʞᴅʥʝ 15 ʤʢʣ 

Nextera PCR Master Mix (NPM) ץʦʩʳʣʳʧ, ʇʊʈ ʘʨץʳʣʳ ʠʥʜʝʢʩʪʽʢ ʘʤʧʣʠʬʠʢʘʮʠʷ 

ʞװʨʛʽʟʽʣʜʽ. פʦʩʧʘ ʧʠʧʝʪʢʘʤʝʥ 10 ʨʝʪ ʘʨʘʣʘʩʪʳʨʳʣʳʧ, ʧʣʘʥʰʝʪ ʞʘʙʳʣʜʳ. 

ʇʣʘʥʰʝʪ 280 Ĭ g ʞʳʣʜʘʤʜʳץʧʝʥ 20ÁC - ʪʘ 1 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ. Amplify 

Libraries ʢʝʟʝשʽʥʜʝ ʢʽʪʘʧʭʘʥʘʣʘʨʜʳ ʠʥʜʝʢʩʪʝʫ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ ʤᴇʣʰʝʨʜʝ 

ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫ װʰʽʥ ʨʝʘʢʮʠʷסʘ ʘʨʥʘʣסʘʥ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ʀʥʜʝʢʩ ʘʜʘʧʪʝʨʣʝʨʽ ī25Áʉ ī15Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʘץʪʘʣʳʧ, 

 ʪʽʢʰʝʣʝʨʜʝʛʽ ʘʜʘʧʪʝʨʣʝʨװʦʣʜʘʥʘʨ ʘʣʜʳʥʜʘ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʝʨʽʪʽʣʜʽ, ʪץ

ʞʝשʽʣ ʘʨʘʣʘʩʪʳʨʳʣʳʧ, ץʳʩץʘ ʫʘץʳʪ ʮʝʥʪʨʠʬʫʛʘʣʘʥʜʳ, ʘʣ ʧʣʘʥʰʝʪ 

ʬʦʨʤʘʪʳʥʜʘסʳ ʘʜʘʧʪʝʨʣʝʨ ʧʘʡʜʘʣʘʥʫ ʘʣʜʳʥʜʘ ʘʟʜʘʧ ʙײʨʘʣʜʳ. NPM ʨʝʘʛʝʥʪʽ ʜʝ 

ī25Áʉ ī15Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʘץʪʘʣʳʧ, ʞײʤʳʩ ʘʣʜʳʥʜʘ ʤײʟ װʩʪʽʥʜʝ ʰʘʤʘʤʝʥ 20 

ʤʠʥʫʪ ʝʨʽʪʽʣʜʽ. ʈʝʘʢʮʠʷʣʳץ ץʦʩʧʘ ʜʘʡʳʥʜʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʧʣʘʥʰʝʪ ʘʣʜʳʥ ʘʣʘ 

ʙʘסʜʘʨʣʘʤʘʣʘʥסʘʥ ʪʝʨʤʠʷʣʳץ ʮʠʢʣʛʝ ʦʨʥʘʣʘʩʪʳʨʳʣʳʧ, ʇʊʈ ʙʘסʜʘʨʣʘʤʘʩʳ ʽʩʢʝ 

 ʙʘʣʘʥʳʧ, ʢʽʪʘʧʭʘʥʘשʣʛʽ ʞʝʢʝ ʠʥʜʝʢʩʧʝʥ ʪʘװ ʦʩʳʣʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ᴅʨץ

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ץʘʞʝʪʪʽ ʜʝשʛʝʡʛʝ ʜʝʡʽʥ ʘʨʪʪʳʨʳʣʜʳ. 

ʂʝʟʝϬ 3. ʂʽʪʘʧʭʘʥʘʥʳ ʪʘʟʘʣʘʫ (Clean Up Libraries) 

ɸʤʧʣʠʬʠʢʘʮʠʷ ʢʝʟʝשʽʥʝʥ ʢʝʡʽʥ ʨʝʘʢʮʠʷʣʳץ ץʦʩʧʘʜʘʥ ʘʨʪʳץ ʧʨʘʡʤʝʨʣʝʨ, 

ʬʝʨʤʝʥʪʪʝʨ ʞᴅʥʝ ץʳʩץʘ ʬʨʘʛʤʝʥʪʪʝʨ AMPure XP ʤʘʛʥʠʪʪʽʢ ʙᴇʣʰʝʢʪʝʨʽ ʘʨץʳʣʳ 

ʞʦʡʳʣʜʳ. ʈʝʘʛʝʥʪʪʝʨ ᴇʥʜʽʨʫʰʽ ײʩʳʥʳʤʜʘʨʳʥʘ ʩᴅʡʢʝʩ ץʦʣʜʘʥʳʣʜʳ: AMPure XP 

ʙᴇʣʰʝʢʪʝʨʽ 2ï8ÁC ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʘץʪʘʣʳʧ, ʞײʤʳʩ ʘʣʜʳʥʜʘ 30 ʤʠʥʫʪ ʙʦʡʳ 

ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ײʩʪʘʣʜʳ ʞᴅʥʝ ʙʽʨʪʝʢʪʽ ʢװʡʛʝ ʢʝʣʪʽʨʫ װʰʽʥ ʞײʤʩʘץ 

ʘʨʘʣʘʩʪʳʨʳʣʜʳ; RSB ʙʫʬʝʨʽ ī25ÁC-ʪʝʥ ī15ÁC ʘʨʘʣʳסʳʥʜʘ ʩʘץʪʘʣʳʧ, ץʦʣʜʘʥʘʨ 

ʘʣʜʳʥʜʘ ʤײʟʜʘ ʝʨʽʪʽʣʽʧ, ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʪʝשʝʩʪʽʨʽʣʜʽ, ʢʝʡʽʥ 2ï8ÁC-ʪʘ 

ʩʘץʪʘʣʜʳ. 

ʌʨʘʛʤʝʥʪ ᴇʣʰʝʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ AMPure XP ʢᴇʣʝʤʽ ʝʥʛʽʟʽʣʝʪʽʥ ɼʅפ 

ʤᴇʣʰʝʨʽʥʝ ʩᴅʡʢʝʩ ʪʘשʜʘʣʜʳ: 300ï500 ʥʫʢʣʝʦʪʠʜ ʘʨʘʣʳסʳʥʜʘסʳ ʬʨʘʛʤʝʥʪʪʝʨ 

 ʰʽʥװ ʘʨʳ ʬʨʘʛʤʝʥʪʪʝʨסʰʽʥ 1,8Ĭ ʢʦʵʬʬʠʮʠʝʥʪ (90 ʤʢʣ), 500 ʥʫʢʣʝʦʪʠʜʪʝʥ ʞʦװ

0,6Ĭ ʢʦʵʬʬʠʮʠʝʥʪ (30 ʤʢʣ), ʘʣ 2Ĭ250 ʮʠʢʣʜʽʢ ʨʝʞʠʤ ʞʘסʜʘʡʳʥʜʘ 0,5Ĭ 

ʢʦʵʬʬʠʮʠʝʥʪ (25 ʤʢʣ) ץʦʣʜʘʥʳʣʜʳ. ʕʪʘʥʦʣʤʝʥ ʞʫʫ ʞᴅʥʝ RSB ʙʫʬʝʨʽʤʝʥ 

ʵʣʶʮʠʷʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʞʘʨʘʤʜʳ, ʪʘʟʘʨʪʳʣסʘʥ ʢʽʪʘʧʭʘʥʘ 

ʘʣʳʥʜʳ. 

ʂʽʪʘʧʭʘʥʘʥʳש ʩʘʧʘʩʳ, ʬʨʘʛʤʝʥʪʪʽʢ װʣʝʩʪʽʨʽʤʽ ʞᴅʥʝ ᴇʥʽʤʥʽש ʙʽʨʢʝʣʢʽʣʽʛʽ 

Agilent 2100 Bioanalyzer ײץʨʘʣʳʥʜʘ ʙʘסʘʣʘʥʜʳ. ʊʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʘʤʧʣʠʢʦʥʜʘʨʜʳש ʢװʪʽʣʝʪʽʥ ᴇʣʰʝʤ ʜʠʘʧʘʟʦʥʳʥʜʘ ץʘʣʳʧʪʘʩץʘʥʳʥ ʞᴅʥʝ 

ʢʽʪʘʧʭʘʥʘʥʳש ʢʝʡʽʥʛʽ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʞʘʨʘʤʜʳʣʳסʳʥ ʨʘʩʪʘʜʳ. 

ʂʝʟʝϬ 4. ʂʽʪʘʧʭʘʥʘʣʘʨʜʳ ʥʦʨʤʘʣʠʟʘʮʠʷʣʘʫ (Normalize Libraries) 

ʊʘʟʘʨʪʳʣסʘʥ ʢʽʪʘʧʭʘʥʘʣʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ ʪʝשʝʩʪʽʨʫ LN ʩʝʨʠʷʣʳ 

ʨʝʘʛʝʥʪʪʝʨ (LNA1, LNB1, LNW1, LNS1) ʢᴇʤʝʛʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ʅʦʨʤʘʣʠʟʘʮʠʷ 

ʢʝʟʝשʽʥʽש ʤʘץʩʘʪʳ ï ᴅʨʙʽʨ װʣʛʽʥʽש ʩʝʢʚʝʥʠʨʣʝʫ ʨʝʘʢʮʠʷʩʳʥʘ ʪʝש ʢᴇʣʝʤʜʝ 

 .ʫʣʘʨʜʳ ʙʦʣʜʳʨʤʘʫץʣʝʩʪʽʢ ʘʫʳʪװ ʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʝʛʽץ ʘʪʳʩʫʳʥץ

LNA1 ʨʝʘʛʝʥʪʽ ī25Áʉ ī15Áʉ ʪʝʤʧʝʨʘʪʫʨʘ ʘʨʘʣʳסʳʥʜʘ ʩʘץʪʘʣʜʳ ʞᴅʥʝ 

 ʜʝʨʽʩʽʥװ ʳʟʜʳʨʳʣʜʳ; ʝʨʽʪʫץ ʦʣʜʘʥʘʨ ʘʣʜʳʥʜʘ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘץ

ʞʝʜʝʣʜʝʪʫ װʰʽʥ 20ï25Áʉ ʩʫ ʚʘʥʥʘʩʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. LNB1 ʞᴅʥʝ LNW1 
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ʨʝʘʛʝʥʪʪʝʨʽ 2ï8Áʉ ʪʝʤʧʝʨʘʪʫʨʘʜʘ ʩʘץʪʘʣʳʧ, ʞײʤʳʩ ʘʣʜʳʥʜʘ ʙᴇʣʤʝ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʪʝשʝʩʪʽʨʽʣʜʽ, ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʩʫ ʚʘʥʥʘʩʳ 

 ʦʣʜʘʥʘʨץ ,ʪʘʣʳʧץʦʣʜʘʥʳʣʜʳ. LNS1 ʨʝʘʛʝʥʪʽ ʙᴇʣʤʝ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʜʘ ʩʘץ

ʘʣʜʳʥʜʘ ʘʣʜʳʥ ʘʣʘ ץʳʟʜʳʨʳʣʜʳ. 

ʂʝʟʝϬ 5. ɼʝʥʘʪʫʨʘʮʠʷʣʘʫ ʞϸʥʝ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʜʝʡʽʥʛʽ ʩϰʡʳʣʪʫ 

ʅʦʨʤʘʣʘʥסʘʥ ʢʽʪʘʧʭʘʥʘʣʘʨ Illumina ʧʣʘʪʬʦʨʤʘʩʳʥʘ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʞװʢʪʝʫ 

ʘʣʜʳʥʜʘ ץʘʞʝʪʪʽ ʙʘʩʪʘʧץʳ ʢʦʥʮʝʥʪʨʘʮʠʷסʘ (4 ʥʄ) ʜʝʡʽʥ ʩײʡʳʣʪʳʣʳʧ, ʞʘשʘ 

ʜʘʡʳʥʜʘʣסʘʥ NaOH ʝʨʽʪʽʥʜʽʩʽʤʝʥ ʜʝʥʘʪʫʨʘʮʠʷʣʘʥʜʳ ʞᴅʥʝ HT1 ʙʫʬʝʨʽʤʝʥ 

ʩʦסשʳ ʞװʢʪʝʫ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ (12 ʧʄ) ʞʝʪʢʽʟʽʣʜʽ (11-ʢʝʩʪʝ).  

 

ʂʝʩʪʝ 11 ï ɼʝʥʘʪʫʨʘʮʠʷʣʘʥסʘʥ ʢʽʪʘʧʭʘʥʘʥʳ ʞװʢʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨ 

(Õl ʙʽʨʣʽʛʽʥʜʝ) 
 

ɼʝʥʘʪʫʨʘʮʠʷʣʘʥסʘʥ 

ʧʫʣ 

ʂʦʥʮʝʥʪʨʘʮʠʷ = 10 

pM 
ɼʝʥʘʪʫʨʘʮʠʷʣʘʥסʘʥ ʧʫʣ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

 = 20 pM 

 ʢʪʝʫװʦʨʳʪʳʥʜʳ ʞץ

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 
 ʘʞʝʪʪʽ HT1 ʢᴇʣʝʤʽץ

 ʘʥ ʧʫʣסʘʞʝʪʪʽ ʜʝʥʘʪʫʨʘʮʠʷʣʘʥץ

ʢᴇʣʝʤʽ 

 ʘʞʝʪʪʽ HT1ץ

ʢᴇʣʝʤʽ 

8 pM 200 ʤʣ 800 ʤʣ 600 ʤʣ 

9 pM 100 ʤʣ 900 ʤʣ 550 ʤʣ 

10 pM NA NA 500 ʤʣ 

12 pM NA NA 400 ʤʣ 

14 pM NA NA 300 ʤʣ 

15 pM NA NA 250 ʤʣ 

18 pM NA NA 100 ʤʣ 

20 pM NA NA NA 

 

ʅᴅʪʠʞʝʩʽʥʜʝ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʜʝʡʽʥʛʽ ʢʝʟʝשʛʝ ʘʨʥʘʣסʘʥ ʠʥʜʝʢʩʪʝʣʛʝʥ, 

ʪʘʟʘʨʪʳʣסʘʥ, ʥʦʨʤʘʣʘʥסʘʥ ʞᴅʥʝ ʜʝʥʘʪʫʨʘʮʠʷʣʘʥסʘʥ ɼʅפ ʢʽʪʘʧʭʘʥʘʣʘʨʳ 

ʘʣʳʥʜʳ. 

 

 ʛʝʥʦʤʳʥ ʩʝʢʚʝʥʠʨʣʝʫ ץʪʦʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ 2.2.6

ɼʘʡʳʥʜʘʣסʘʥ, ʠʥʜʝʢʩʪʝʣʛʝʥ ʞᴅʥʝ ʜʝʥʘʪʫʨʘʮʠʷʣʘʥסʘʥ ɼʅפ ʢʽʪʘʧʭʘʥʘʣʘʨʳ 

Illumina MiSeq ʧʣʘʪʬʦʨʤʘʩʳʥʘ ᴇʥʜʽʨʫʰʽ ʭʘʪʪʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʞװʢʪʝʣʽʧ, ʪʦʣʳץ 

ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫ ʞװʨʛʽʟʽʣʜʽ. ʉʝʢʚʝʥʠʨʣʝʫʛʝ ʜʝʡʽʥ װʣʛʽʣʝʨ ʙʽʨ ʧʫʣסʘ 

ʙʽʨʽʢʪʽʨʽʣʽʧ, ʧʫʣ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ Qubit dsDNA HS ᴅʜʽʩʽʤʝʥ ᴇʣʰʝʥʜʽ ʞᴅʥʝ 

ʭʘʪʪʘʤʘסʘ ʩᴅʡʢʝʩ ʞײʤʳʩ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ ʢʝʣʪʽʨʽʣʜʽ.  

ʉʝʢʚʝʥʠʨʣʝʫ ʞײʤʳʩʪʘʨʳ MiSeq Reagent Kit v3 (600-cycle) ʨʝʘʛʝʥʪʪʝʨ 

ʞʠʳʥʪʳסʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. ʆץʫ ײʟʳʥʜʳסʳ Illumina 

ʧʣʘʪʬʦʨʤʘʣʘʨʳ װʰʽʥ ᴇʥʜʽʨʫʰʽ ײʩʳʥʳʤʜʘʨʳʥʘ ʩᴅʡʢʝʩ ʪʘשʜʘʣʜʳ. ɾʦסʘʨʳ 

ᴇʥʽʤʜʽʣʽʢʢʝ ʘʨʥʘʣסʘʥ NovaSeq 6000, HiSeq X, HiSeq 3000/4000, ʩʦʥʜʘʡ-ʘץ 

NextSeq 500/550, MiSeq, MiniSeq ʞᴅʥʝ iSeq 100 ʞװʡʝʣʝʨʽʥʜʝ ײʩʳʥʳʣʘʪʳʥ 

ʬʦʨʤʘʪ 2Ĭ151 ʞײʧʪʘʣסʘʥ ʦץʳʣʳʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. HiSeq 2000 ʞᴅʥʝ HiSeq 2500 

ʧʣʘʪʬʦʨʤʘʩʳʥʳש ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʨʝʞʠʤʽʥʜʝ 2Ĭ126 ʬʦʨʤʘʪ, ʘʣ HiSeq 2500 

ʞʝʜʝʣ ʽʩʢʝ ץʦʩʫ ʨʝʞʠʤʽʥʜʝ 2Ĭ251 ʬʦʨʤʘʪ ץʦʣʜʘʥʳʣʘʜʳ. 

ʆʩʳ ײʩʳʥʳʤʜʘʨסʘ ʩᴅʡʢʝʩ ʟʝʨʪʪʝʫʜʝ ʞײʧʪʘʣסʘʥ ʦץʳʣʳʤ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʧʘʡʜʘʣʘʥʳʣʳʧ, ʢʽʪʘʧʭʘʥʘ ʬʨʘʛʤʝʥʪʪʝʨʽʥ ʝʢʽ ʙʘסʳʪʪʘ ʦץʫ ʘʨץʳʣʳ ʛʝʥʦʤʜʳץ 

ʘʡʤʘץʪʘʨʜʳץ שʘʤʪʳʣʫ ʪʝʨʝשʜʽʛʽ ʤʝʥ ʞʠʥʘץʪʘʫ ʜᴅʣʜʽʛʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. 
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ʉʝʢʚʝʥʠʨʣʝʫ ʙʘʨʳʩʳʥʜʘ װʣʛʽʣʝʨʜʽש ʠʥʜʝʢʩʪʝʣʫʽ Nextera DNA CD 

ʠʥʜʝʢʩʪʝʨ ʢʘʨʪʘʩʳʥʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʜʽ (12-ʢʝʩʪʝ). פʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ 

ʩʝʢʚʝʥʠʨʣʝʫ ʩʘʧʘʩʳʥ ʽʰʢʽ ʙʘץʳʣʘʫ װʰʽʥ PhiX ʙʘץʳʣʘʫ װʣʛʽʩʽ ץʦʩʳʣʜʳ.  

 

ʂʝʩʪʝ 12 ï Nextera DNA CD ʠʥʜʝʢʩʪʝʨʽ (96 ʠʥʜʝʢʩ, ʧʣʘʥʰʝʪ ʪװʨʽʥʜʝʛʽ ʞʠʥʘץ)  
 

ɿʘʧʫʩʢ 1 2 3 4 5 6 7 8 9 10 11 12 

A H5O5  -  

H7O1 

H506 ï 

H702 

H517 ï 

H703 

H505 ï 

H705 

H506 ï 

H707 

H517 ï 

H723 

H505 ï 

H706 

H506 ï 

H712 

H517 ï 

H720 

H05 ï 

H710 

H506 ï 

H711 

H517 ï 

H714 

B H517 ï 

H702 

H505 ï 

H703 

H506 ï 

H701 

H517 ï 

H707 

H505 ï 

H723 

H506 ï 

H705 

H517 ï 

H712 

H505 ï 

H720 

H506 ï 

H706 

H517 ï 

H711 

H505 ï 

H714 

H506 ï 

H710 

C H506 ï 

H703 

H517 ï 

H701 

H505 ï 

H702 

H506 ï 

H723 

H517 ï 

H705 

H505 ï 

H707 

H506 ï 

H720 

H517 ï 

H706 

H505 ï 

H712 

H506 ï 

H714 

H517 ï 

H710 

H505 ï 

H711 

D H503 ï 

H705 

H503 ï 

H707 

H503 ï 

H723 

H503 ï 

H706 

H503 ï 

H712 

H503 ï 

H720 

H503 ï 

H710 

H503 ï 

H711 

H503 ï 

H714 

H503 ï 

H701 

H503 ï 

H702 

H503 ï 

H703 

E H516 ï 

H706 

H516 ï 

H712 

H516 ï 

H720 

H516 ï 

H710 

H516 ï 

H711 

H516 ï 

H714 

H516 ï 

H701 

H516 ï 

H702 

H516 ï 

H703 

H516 ï 

H705 

H516 ï 

H707 

H516 ï 

H723 

F H522 ï 

H710 

H510 ï 

H711 

H513 ï 

H714 

H522 ï 

H701 

H510 ï 

H702 

H513 ï 

H703 

H522 ï 

H705 

H510 ï 

H707 

H513 ï 

H723 

H522 ï 

H706 

H510 ï 

H712 

H513 ï 

H720 

G H513 ï 

H711 

H522 ï 

H714 

H510 ï 

H710 

H513 ï 

H702 

H522 ï 

H703 

H510 ï 

H701 

H513 ï 

H707 

H522 ï 

H723 

H510 ï 

H705 

H513 ï 

H712 

H522 ï 

H720 

H510 ï 

H706 

H H510 ï 

H714 

H513 ï 

H710 

H522 ï 

H711 

H510 ï 

H703 

H513 ï 

H701 

H522 ï 

H702 

H510 ï 

H723 

H513 ï 

H70 

H522 ï 

H707 

H510 ï 

H720 

H513 ï 

H706 

H522 ï 

H712 

 

ʉʝʢʚʝʥʠʨʣʝʫ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨ FASTQ ʬʦʨʤʘʪʳʥʜʘ 

ʵʢʩʧʦʨʪʪʘʣʳʧ, ᴅʨʽ ץʘʨʘʡ ʩʘʧʘʣʳץ ʙʘץʳʣʘʫ ʞᴅʥʝ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʣʳץ ᴇשʜʝʫʛʝ 

ʞʽʙʝʨʽʣʜʽ. 

 ʘץʳʩץ ʩʘʪʳʥʜʘ ʞʝʢʝʣʝʛʝʥ ʇʊʈ-ᴇʥʽʤʜʝʨ ʤʝʥץʦʩʳʤʰʘ ʚʘʣʠʜʘʮʠʷʣʘʫ ʤʘפ

ʛʝʥʦʤʜʳץ ʬʨʘʛʤʝʥʪʪʝʨ ʉʵʥʛʝʨ ᴅʜʽʩʽʤʝʥ ʩʝʢʚʝʥʠʨʣʝʥʜʽ. ʎʠʢʣʜʽʢ ʩʝʢʚʝʥʠʨʣʝʫ 

BigDye Terminator v3.1 ʨʝʘʢʮʠʷʣʳץ ʞʠʳʥʪʳסʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ᴇʥʜʽʨʫʰʽ 

 ʨʘʤʳʥʘ 1 ʤʢʣ v3.1ײץ ʦʩʧʘץ ץʨʛʽʟʽʣʜʽ. ʈʝʘʢʮʠʷʣʳװʩʳʥʳʤʜʘʨʳʥʘ ʩᴅʡʢʝʩ ʞײ

ʜʘʡʳʥ ʨʝʘʢʮʠʷʣʳץ ץʦʩʧʘ, 1,5 ʤʢʣ 5 ʝʩʝ ʩʝʢʚʝʥʠʨʣʝʫ ʙʫʬʝʨʽ, 0,5 ʤʢʣ 20 ʤʢʄ 

ʪʫʨʘ ʥʝʤʝʩʝ ʢʝʨʽ ʧʨʘʡʤʝʨ ʞᴅʥʝ 50ï150 ʥʛ ʤᴇʣʰʝʨʽʥʜʝʛʽ ʤʘʪʨʠʮʘʣʳץ ɼʅפ 

(ʧʣʘʟʤʠʜʘ ʥʝʤʝʩʝ ʪʘʟʘʨʪʳʣסʘʥ ʇʊʈ ᴇʥʽʤʽ) ʝʥʛʽʟʽʣʜʽ, ʞʘʣʧʳ ʢᴇʣʝʤʽ ʥʫʢʣʝʘʟʩʳʟ 

ʩʫʤʝʥ 10 ʤʢʣ-ʛʝ ʜʝʡʽʥ ʞʝʪʢʽʟʽʣʜʽ. 

ʎʠʢʣʜʽʢ ʨʝʘʢʮʠʷ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʘʤʧʣʠʬʠʢʘʪʪʘʨ ʵʪʘʥʦʣ - ʕɼʊɸ 

ᴅʜʽʩʽʤʝʥ ʪʘʟʘʨʪʳʣʳʧ, Hi-Di ʬʦʨʤʘʤʠʜʽʥʜʝ ץʘʡʪʘ ʩʫʩʧʝʥʜʠʨʣʝʥʜʽ. ɼʅפ 

ʬʨʘʛʤʝʥʪʪʝʨʽʥʽש ʢʘʧʠʣʣʷʨʣʳץ ʵʣʝʢʪʨʦʬʦʨʝʟʽ 3730xl DNA Analyzer (Applied 

Biosystems) ʛʝʥʝʪʠʢʘʣʳץ ʘʥʘʣʠʟʘʪʦʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɸʣʳʥסʘʥ 

ʭʨʦʤʘʪʦʛʨʘʤʤʘʣʘʨ ʥʝʛʽʟʽʥʜʝ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ ʦץʳʣʳʧ, ʙʘʩʪʘʧץʳ 

ʥᴅʪʠʞʝʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʘʨץʳʣʳ ʨʘʩʪʘʣʜʳ. 

 

2.2.7 ʉʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘʩʪʘʧץʳ ᴇשʜʝʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘץʪʘʫ 

ʉʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨʜʽש ʩʘʧʘʩʳ FastQC 

v0.11.7 ʙʘסʜʘʨʣʘʤʘʩʳ ʢᴇʤʝʛʽʤʝʥ ʙʘסʘʣʘʥʜʳ. ʆץʫ ײʟʳʥʜʳסʳ, ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 

(Q - score), ʘʜʘʧʪʝʨʣʝʨʜʽש ʙʦʣʫʳ ʞᴅʥʝ ʥʫʢʣʝʦʪʠʜʪʽʢ ײץʨʘʤ ʪʝʢʩʝʨʽʣʜʽ.  

ʐʠʢʽ ʜʝʨʝʢʪʝʨʜʽ ʘʣʜʳʥ ʘʣʘ ᴇשʜʝʫ ʙʘʨʳʩʳʥʜʘ ʪᴇʤʝʥ ʩʘʧʘʣʳ ʥʫʢʣʝʦʪʠʜʪʝʨ 

ʤʝʥ ץʳʩץʘ ʦץʫʣʘʨʜʳ ʘʣʳʧ ʪʘʩʪʘʫ װʰʽʥ Seqtk v1.3 - r106 (8-ʩʫʨʝʪ) ʞᴅʥʝ Sickle 
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v1.33 (9-ʩʫʨʝʪ) ײץʨʘʣʜʘʨʳ ץʦʣʜʘʥʳʣʜʳ. ʉʘʧʘʣʳץ ʩװʟʛʽʜʝʥ ᴇʪʢʝʥ ʦץʫʣʘʨ ʢʝʡʽʥʛʽ 

ʞʠʥʘץʪʘʫ ʢʝʟʝשʽʥʝ ʧʘʡʜʘʣʘʥʳʣʜʳ [98-100]. 

 

 
 

ʉʫʨʝʪ 8 ï Seqtk v1.3 - r106 ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ʦץʳʣʳʤʜʘʨʜʳש ʙʘʩʪʘʧץʳ 

ᴇשʜʝʣʫʽ 

 

 
 

ʉʫʨʝʪ 9 ï ʐʠʢʽ ʜʝʨʝʢʪʝʨʜʽ Sickle v1.33 ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʘʨץʳʣʳ ʪʘʣʜʘʫ 

 

ʌʠʣʴʪʨʘʮʠʷʣʘʥסʘʥ ʦץʫʣʘʨ SPAdes v3.15.3 ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ de novo 

ʪᴅʩʽʣʽʤʝʥ ʞʠʥʘʣʜʳ (ə - mer = 127, - careful ʧʘʨʘʤʝʪʨʽ). ɾʠʥʘץʪʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʘʣʳʥסʘʥ ʢʦʥʪʠʛʪʝʨ ʽʰʽʥʝʥ ʝײ שʟʳʥ ʞᴅʥʝ ʩʘʧʘʩʳ ʞʦסʘʨʳ ʪʽʟʙʝʢʪʝʨ ʪʘשʜʘʣʳʧ, 

ʦʣʘʨʜʳש ʪʘʢʩʦʥʦʤʠʷʣʳץ ʩᴅʡʢʝʩʪʽʛʽ Nucleotide BLAST ʩʝʨʚʠʩʽ ʘʨץʳʣʳ Rabies 

virus (taxid: 11292) ʜʝʨʝʢץʦʨʳʤʝʥ ʩʘʣʳʩʪʳʨʫ ʞʦʣʳʤʝʥ ʪʝʢʩʝʨʽʣʜʽ. ɾʘʙʳʥ 

ʢᴇʣʝʤʽ ʤʝʥ ʩᴅʡʢʝʩʪʽʢ ʧʘʡʳʟʳ ʝש ʞʦסʘʨʳ ʙʦʣסʘʥ ʪʽʟʙʝʢ ʨʝʬʝʨʝʥʩʪʽʢ ʛʝʥʦʤ 

ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʥʜʳ (10-ʩʫʨʝʪ) [101-103]. 
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ʉʫʨʝʪ 10 ï Nucleotide BLAST ʩʝʨʚʠʩʽʥʜʝ ʘʣʳʥסʘʥ ʪʽʟʙʝʢʪʝʨʜʽש Nucleotide 

collection ʜʝʨʝʢץʦʨʳʤʝʥ ʩʘʣʳʩʪʳʨʳʣʫʳ  

 

ʆץʫʣʘʨʜʳ ʪʘשʜʘʣסʘʥ ʨʝʬʝʨʝʥʩʪʽʢ ʛʝʥʦʤסʘ ʪʫʨʘʣʘʫ BWA v0.7.17 - r1188 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ʊʫʨʘʣʘʥסʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʚʘʨʠʘʥʪʪʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʢʦʥʩʝʥʩʫʩ ʪʽʟʙʝʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

FreeBayes v1.3.6 ʞᴅʥʝ BCFtools v1.15.1 ײץʨʘʣʜʘʨʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ʉʝʢʚʝʥʠʨʣʝʫ ʪʝʨʝשʜʽʛʽ ʤʝʥ ʞʘʙʳʥ ʙʽʨʢʝʣʢʽʣʽʛʽ SAMtools v1.15.1 

ʙʘסʜʘʨʣʘʤʘʩʳʤʝʥ ʝʩʝʧʪʝʣʜʽ. ɸʣʳʥסʘʥ ʢʦʥʩʝʥʩʫʩ ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝʨ VADR 

v1.4.1 ʙʘסʜʘʨʣʘʤʘʩʳ ʢᴇʤʝʛʽʤʝʥ ʘʥʥʦʪʘʮʠʷʣʘʥʳʧ, ʛʝʥʜʝʨʜʽש ʦʨʥʘʣʘʩʫʳ ʤʝʥ 

 .ʪʘʣʜʳ [104]ץʵʣʝʤʝʥʪʪʝʨʽ ʘʥʳ ץʨʳʣʳʤʜʳײץ
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ɹʘʨʣʳץ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʢʝʟʝשʜʝʨʽ Ubuntu 20.04.4 LTS 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽʥʜʝ ʦʨʳʥʜʘʣʜʳ.  

 

 ץʛʝʥʦʪʠʧʪʽʢ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳ שʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳ ץʪʳʨʳײפ 2.2.8

ʪʘʣʜʘʫʳ 
 

2.2.8.1 ɻʝʥʦʪʠʧʪʝʫ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʨʝʬʝʨʝʥʪʪʽʢ ʪʽʟʙʝʢʪʝʨʜʽ ʽʨʽʢʪʝʫ 

ɿʝʨʪʪʝʣʛʝʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳש ʛʝʥʦʪʠʧʪʽʢ ʪʠʝʩʽʣʽʛʽʥ ʘʥʳץʪʘʫ 

ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʞʘץʳʥ ʪʽʟʙʝʢʪʝʨʜʽ ʽʨʽʢʪʝʫ װʰʽ RABV - GLUE 

ʞᴅʥʝ NCBI Virus ʠʥʪʝʨʥʝʪ - ʨʝʩʫʨʩʪʘʨʳ ʧʘʡʜʘʣʘʥʳʣʜʳ (11, 12, 13-ʩʫʨʝʪʪʝʨ) 

[105].  

 

 
ʉʫʨʝʪ 11 ï RABV - GLUE ʚʝʙ - ʧʣʘʪʬʦʨʤʘʩʳʥʳש ʙʘʩʪʘʧץʳ ʠʥʪʝʨʬʝʡʩʽ 

 

 
 

ʉʫʨʝʪ 12 ï RABV - GLUE ʞװʡʝʩʽʥʝ ʪʽʟʙʝʢʪʝʨʜʽ ʞװʢʪʝʫ ʢʝʟʝשʽ 
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ʉʫʨʝʪ 13  RABV - GLUE ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʘʚʪʦʤʘʪʪʳ ʛʝʥʦʪʠʧʪʝʫ ʞᴅʥʝ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫ 

 

RABV - GLUE ʧʣʘʪʬʦʨʤʘʩʳ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝʨʽʥ 

ʵʚʦʣʶʮʠʷʣʳץ ʪʘʨʤʘץʪʘʨ ʙʦʡʳʥʰʘ ʞװʡʝʣʝʧ, ʞʘשʘ ʘʣʳʥסʘʥ ʠʟʦʣʷʪʪʘʨʜʳ ʙʝʣʛʽʣʽ 

ʛʝʥʦʪʠʧʪʝʨʤʝʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʩʘʣʳʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳ ʨʝʩʫʨʩ 
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ʢᴇʤʝʛʽʤʝʥ ʟʝʨʪʪʝʣʛʝʥ ʪʽʟʙʝʢʪʝʨʜʽש ʙʝʣʛʽʣʽ ʢʣʘʜʘʣʘʨסʘ ʞʘʪʫʳ ʘʣʜʳʥ ʘʣʘ 

ʘʥʳץʪʘʣʜʳ. 

 

2.2.8.2 ʅʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʜʽ ʪʫʨʘʣʘʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫסʘ 

ʜʘʡʳʥʜʘʫ 

ʀʟʦʣʷʪʪʘʨʜʳש ʙʝʣʛʽʣʽ ʢʣʘʜʘʣʘʨסʘ ʞʘʪʫʳʥ ʥʘץʪʳʣʘʫ ʤʘץʩʘʪʳʥʜʘ 

ʟʝʨʪʪʝʣʛʝʥ װʣʛʽʣʝʨʜʽש N ʛʝʥʽʥʽש ʪʦʣʳץ ʪʽʟʙʝʢʪʝʨʽ פʘʟʘץʩʪʘʥ ᴇשʽʨʣʝʨʽʥʝʥ ʞᴅʥʝ 

ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʜʝʥ ʘʣʳʥסʘʥ 202 ʨʝʧʨʝʟʝʥʪʘʪʠʚʪʽ ʠʟʦʣʷʪʪʳש ʪʽʟʙʝʢʪʝʨʽʤʝʥ 

ʩʘʣʳʩʪʳʨʳʣʜʳ. 

ɹʘʨʣʳץ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ MEGA X ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ClustalW 

ʘʣʛʦʨʠʪʤʽ ʢᴇʤʝʛʽʤʝʥ ʢʦʜʦʥ ʜʝשʛʝʡʽʥʜʝ, ᴅʜʝʧʢʽ ʧʘʨʘʤʝʪʨʣʝʨ ʙʦʡʳʥʰʘ 

ʪʫʨʘʣʘʥʜʳ. ʊʫʨʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʪʝʢʩʝʨʽʣʽʧ, ᴅʨʽ ץʘʨʘʡ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫסʘ ʧʘʡʜʘʣʘʥʫסʘ ʞʘʨʘʤʜʳ ʜʝʧ ʪʘʥʳʣʜʳ (פʦʩʳʤʰʘ ɼ). 

 

2.2.8.3 Neighbor-Joining ᴅʜʽʩʽʤʝʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ ײץʨʫ 

ʊʫʨʘʣʘʥסʘʥ ʜʝʨʝʢʪʝʨ MEGA X ʙʘסʜʘʨʣʘʤʘʩʳʥʳש Analyze ʨʝʞʠʤʽʥʜʝ 

ʘʰʳʣʳʧ, ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ Neighbor - Joining ᴅʜʽʩʽʤʝʥ ײץʨʳʣʜʳ. 

ɸסʘʰʪʳש ʪʘʨʤʘץʪʘʨʳʥʳש ʩʝʥʽʤʜʽʣʽʛʽ 1000 bootstrap ʨʝʧʣʠʢʘʮʠʷʩʳ 

ʘʨץʳʣʳ ʙʘסʘʣʘʥʜʳ, ʘʣ ʵʚʦʣʶʮʠʷʣʳץ ʘʨʘץʘʰʳץʪʳץ p - distance ᴅʜʽʩʽʤʝʥ 

ʝʩʝʧʪʝʣʜʽ. ʉʝʥʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ (<50%) ʪʘʨʤʘץʪʘʨ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ץʳʩץʘʨʪʳʣʳʧ, 

ʩʳʨʪץʳ ʪʦʧ (outgroup) ʙʝʣʛʽʣʝʥʜʽ (פʦʩʳʤʰʘ ɼ). 

 

2.2.8.4 ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨʜʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ʵʢʩʧʦʨʪʪʘʫ 

 ʘʰ PDF ʞᴅʥʝ Newick ʬʦʨʤʘʪʪʘʨʳʥʜʘסʘ ץʦʨʳʪʳʥʜʳ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳפ

ʵʢʩʧʦʨʪʪʘʣʜʳ (פʦʩʳʤʰʘ ɼ).  

Newick ʬʦʨʤʘʪʳʥʜʘסʳ ʬʘʡʣʜʘʨ ᴅʨʽ ץʘʨʘʡ iTOL ʚʝʙ - ʧʣʘʪʬʦʨʤʘʩʳʥʘ 

ʞװʢʪʝʣʽʧ, ʚʠʟʫʘʣʜʳ ʨʝʜʘʢʮʠʷʣʘʫ ʞᴅʥʝ ʘʥʥʦʪʘʮʠʷʣʘʫ ʞװʨʛʽʟʽʣʜʽ (פʦʩʳʤʰʘ ɼ) 

[45, ʨ. 2193-2195]. 

 

2.2.8.5 ɹʘʡʝʩ ᴅʜʽʩʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʵʚʦʣʶʮʠʷʣʳץ ʪʘʣʜʘʫ (BEAST) 

 ץʳʥ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳסʞʳʣʜʘʤʜʳ ץʵʚʦʣʶʮʠʷʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ ʪʘʣʜʘʫ BEAST v1.10.4 ʙʘסʜʘʨʣʘʤʘʣʳץ ʧʘʢʝʪʽ 

ʢᴇʤʝʛʽʤʝʥ ʞװʨʛʽʟʽʣʜʽ. ɽʩʝʧʪʝʫʣʝʨʜʝ ʄʘʨʢʦʚ ʪʽʟʙʝʢʪʝʨʽ ʄʦʥʪʝ - ʂʘʨʣʦ ᴅʜʽʩʽ 

(MCMC) ץʦʣʜʘʥʳʣʳʧ, ʤʦʜʝʣʴʛʝ ʠʟʦʣʷʪʪʘʨʜʳש ʘʣʳʥסʘʥ ʫʘץʳʪʳ (sampling date) 

ʝʥʛʽʟʽʣʜʽ. 

ɸʣʜʳʤʝʥ ʪʘʣʜʘʫסʘ ʘʨʥʘʣסʘʥ ʪʽʟʙʝʢʪʝʨ MAFFT ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʢᴇʧʪʽʢ 

 ʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ BEAST2סʘʪʘʨʣʘʩʪʳʨʫʜʘʥ ᴇʪʢʽʟʽʣʜʽ. ʆʩʳ ʪʫʨʘʣʘʥץ

ʬʦʨʤʘʪʳʥʘ ʘʨʥʘʣסʘʥ XML ʬʘʡʣʳ ײץʨʳʣʳʧ, ʦʥʜʘ ʥʫʢʣʝʦʪʠʜʪʝʨʜʽ ʘʣʤʘʩʪʳʨʫ 

ʤʦʜʝʣʽ, ʤʦʣʝʢʫʣʘʣʳץ ʩʘסʘʪ ʤʦʜʝʣʽ, ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰץʘ ʘʨʥʘʣסʘʥ 

ʘʧʨʠʦʨʣʳװ ץʣʝʩʪʽʨʫʣʝʨ ʞᴅʥʝ MCMC ʧʘʨʘʤʝʪʨʣʝʨʽ ʘʥʳץʪʘʣʜʳ. 

MCMC ʝʩʝʧʪʝʫʣʝʨʽ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʥᴅʪʠʞʝʣʝʨ Tracer 

ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʩʭʦʜʠʤʦʩʪʴ ʧʝʥ ʧʘʨʘʤʝʪʨʣʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʪʘʣʜʘʥʜʳ, TreeAnnotator ʢᴇʤʝʛʽʤʝʥ ʤʘʢʩʠʤʘʣʜʳ ʩʝʥʽʤʜʽʣʽʢ ʘסʘʰʳ (MCC tree) 

 ʘʰסʦʨʳʪʳʥʜʳ ʘץ ʜʘʨʣʘʤʘʩʳʥʜʘסʨʘʩʪʳʨʳʣʜʳ, ʘʣ FigTree ʙʘײץ

ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʥʳʧ, ʘʥʥʦʪʘʮʠʷʣʘʥʜʳ [106]. 
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ʆʩʳ ʢʝʟʝשʜʝʨ BEAST ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥʽ ʢᴇʤʝʛʽʤʝʥ ײץʪʳʨʳץ 

ʚʠʨʫʩʳʥʳש ʵʚʦʣʶʮʠʷʣʳץ ʪʘʨʠʭʳʥ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 

2.2.8.6 ɻʝʥʝʪʠʢʘʣʳץ ץʘʰʳץʪʳץʪʳ ɹʘʡʝʩ ʪᴅʩʽʣʽʤʝʥ ʙʘסʘʣʘʫ 

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨʜʳ ײץʨʫ ʞᴅʥʝ ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʙʘסʘʣʘʫ 

BEAST ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɸʣʳʥסʘʥ ʘסʘʰ ײץʨʳʣʳʤʜʘʨʳ 

MEGA ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʥʜʳ. ʊʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ʞʘʥʫʘʨ ʠʝʩʽʥʽש 

ʪװʨʽ ʞʝʢʝ ʩʠʧʘʪʪʘʤʘ ʨʝʪʽʥʜʝ ʝʥʛʽʟʽʣʽʧ, ʬʠʣʦʛʝʥʝʪʠʢʘʣʳײץ ץʨʳʣʳʤʜʘ ʙʝʣʛʽʣʝʥʜʽ. 

ɻʝʥʦʪʠʧʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʛʝʥʝʪʠʢʘʣʳץ ץʘʰʳץʪʳץʪʳ ʙʘסʘʣʘʫ ʞᴅʥʝ 

ʵʚʦʣʶʮʠʷʣʳץ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ ɹʘʡʝʩ ᴅʜʽʩʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ʊʘʣʜʘʫסʘ ᴅʨʪװʨʣʽ ʞʘʥʫʘʨ 

ʠʝʣʝʨʽʥʝʥ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ 31 Rabies lyssavirus ʰʪʘʤʳʥʳש N ʛʝʥʽʥʽש 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽ ʝʥʛʽʟʽʣʜʽ. 

ɸʣʜʳʤʝʥ ʙʘʨʣʳץ ʪʽʟʙʝʢʪʝʨ ʢᴇʧʪʽʢ ʪʫʨʘʣʘʫ (multiple sequence alignment) 

ᴅʜʽʩʽʤʝʥ ᴇשʜʝʣʜʽ. ʊʫʨʘʣʘʫ ClustalW ʞᴅʥʝ MAFFT ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש 

ʢᴇʤʝʛʽʤʝʥ ʦʨʳʥʜʘʣʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʥʫʢʣʝʦʪʠʜʪʝʨʜʽש ʧʦʟʠʮʠʷʣʳץ ʩᴅʡʢʝʩʪʽʛʽ 

 ʪʘʨʜʳץʪʳץʘʰʳץ ץʘʥ ʪʽʟʙʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʛʝʥʝʪʠʢʘʣʳסʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. ʊʫʨʘʣʘʥץ

ʝʩʝʧʪʝʫ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ װʰʽʥ ʜʝʨʝʢʪʝʨ ʞʠʳʥʪʳסʳ 

 .ʘʣʳʧʪʘʩʪʳʨʳʣʜʳץ

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ ɹʘʡʝʩ ʳץʪʠʤʘʣʜʳץ ᴅʜʽʩʽ 

 ʘץʳʪץʰʽʥ ʞʘʣʧʳ ʫʘװ ʦʣʜʘʥʳʣʜʳ. ʅʫʢʣʝʦʪʠʜʪʽʢ ʘʫʳʩʫʣʘʨʜʳ ʩʠʧʘʪʪʘʫץ

 ʘʣʘʫסʦʩʳʤʰʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘפ .ʜʘʣʜʳשʘʡʪʳʤʜʳ ʤʦʜʝʣʴ (GTR) ʪʘץ

ʤʘץʩʘʪʳʥʜʘ ʥʫʢʣʝʦʪʠʜʪʽʢ ʘʫʳʩʫʣʘʨ ʩʘʥʳ Jukes - Cantor ʤʦʜʝʣʽʥʝ ʩᴅʡʢʝʩ 

ʝʩʝʧʪʝʣʜʽ. ɹײʣ ʤʦʜʝʣʴʜʝʨ ʥʫʢʣʝʦʪʠʜʪʝʨʜʽש ʘʫʳʩʫ ʳץʪʠʤʘʣʜʳץʪʘʨʳʥ ʝʩʢʝʨʫʛʝ 

ʞᴅʥʝ ʛʝʥʝʪʠʢʘʣʳץ ץʘʰʳץʪʳץʪʳ ʩʪʘʥʜʘʨʪʪʘʣסʘʥ ʪװʨʜʝ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 
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3 ɿɽʈʊʊɽʋ ʅᴄʊʀɾɽʃɽʈɯ 

 

3.1 ʇʘʪʦʣʦʛʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ ʘʣʳʥסʘʥ ʩʫʩʧʝʥʟʠʷʣʘʨ, ʈʅפ-ʥʳ 

ʙᴇʣʽʧ ʘʣʫ, ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ ʞᴅʥʝ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝʛʽ ʇʊʈ 

ʥᴅʪʠʞʝʣʝʨʽ 

2020ï2022 ʞʳʣʜʘʨʳ ײץʪʳʨʳץץʘ ʢʣʠʥʠʢʘʣʳץ ʢװʜʽʢ ʪʫסʳʟסʘʥ 

ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ 117 ʤʠ װʣʛʽʩʽ ʤʦʣʝʢʫʣʘʣʳץ ʟʝʨʪʪʝʫʛʝ ʪʘʨʪʳʣʜʳ (2.1 

ʙᴇʣʽʤ, 5 ʢʝʩʪʝ). ɹʘʨʣʳװ ץʣʛʽʣʝʨʜʝʥ 10% ʩʫʩʧʝʥʟʠʷ ʜʘʡʳʥʜʘʣʳʧ, ʢʦʤʤʝʨʮʠʷʣʳץ 

ʞʠʥʘץ ʥײʩץʘʫʣʳסʳʥʘ ʩᴅʡʢʝʩ ʈʅפ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ. ɹᴇʣʽʧ ʘʣʳʥסʘʥ ʈʅפ ʥʝʛʽʟʽʥʜʝ 

ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ ʞװʨʛʽʟʽʣʽʧ, ʘʣʳʥסʘʥ ʢɼʅפ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝʛʽ ʇʊʈ 

ʘʨץʳʣʳ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʈʅפ-ʩʳʥʘ (Rabies virus/Rabies lyssavirus) 

ʩʢʨʠʥʠʥʛʪʝʥ ᴇʪʢʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʣʝʪʽʥ ʩʳʥʘʤʘʣʘʨ ʙʦʡʳʥʰʘ ʇʊʈ ʥᴅʪʠʞʝʩʽʥʽש ʠʥʪʝʨʧʨʝʪʘʮʠʷʩ rFAM 

ʞᴅʥʝ R6G ʘʨʥʘʣʘʨʳ ʙʦʡʳʥʰʘ Ct <35 ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʚʠʨʫʩ ʈʅפ-ʩʳʥʳש ʙʘʨ 

ʝʢʝʥʽʥ ʨʘʩʪʘʜʳ. FAM ʘʨʥʘʩʳʥʜʘ Ct <35 ʞᴅʥʝ R6G ʘʨʥʘʩʳʥʜʘ Ct >40 ʪʽʨʢʝʣʛʝʥ 

ʞʘסʜʘʡʜʘ ʚʠʨʫʩ ʈʅפ-ʩʳ ʪʘʙʳʣʤʘʜʳ ʜʝʧ ʙʘסʘʣʘʥʜʳ. ɽʢʽ ʘʨʥʘ ʙʦʡʳʥʰʘ Ct ʤᴅʥʽ 

35-ʪʝʥ ʞʦסʘʨʳ ʙʦʣסʘʥ ʥᴅʪʠʞʝʣʝʨ ʩʝʥʽʤʩʽʟ ʜʝʧ ʝʩʝʧʪʝʣʜʽ.   

ʊʝʨʽʩ ʙʘץʳʣʘʫʜʘ (ʂʆ -) FAM ʞᴅʥʝ R6G ʘʨʥʘʣʘʨʳ ʙʦʡʳʥʰʘ Ct ʤᴅʥʜʝʨʽ 

ʪʽʨʢʝʣʤʝʜʽ, ʘʣ ʦש ʙʘץʳʣʘʫʜʘ (ʂʆ +) ʟʝʨʪʪʝʣʛʝʥ ʞʘʣʧʳ 117 ʫװʣʛʽʜʝʥ 31 װʣʛʽʜʝ ʝʢʽ 

ʘʨʥʘʜʘ ʜʘ Ct ʢᴇʨʩʝʪʢʽʰʽ 35 ʮʠʢʣʜʝʥ ʪᴇʤʝʥ ʙʦʣʜʳ. ʉʘʧʘ ʢʨʠʪʝʨʠʡʣʝʨʽʥʝ ʩᴅʡʢʝʩ 

ʢʝʣʛʝʥ 31 װʣʛʽ ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʪʘʣʜʘʫסʘ ʞʘʨʘʤʜʳ ʜʝʧ ʪʘʥʳʣʜʳ. 

ʉʝʢʚʝʥʠʨʣʝʥʛʝʥ ʞᴅʥʝ GenBank ʜʝʨʝʢץʦʨʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ʠʟʦʣʷʪʪʘʨʜʳש ʧʘʩʧʦʨʪʳ 

13-ʢʝʩʪʝʜʝ ʙʝʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 13 ï ʉʝʢʚʝʥʠʨʣʝʫʛʝ ᴇʪʢʝʥ (ʪʦʣʳץ ʛʝʥʦʤ ʘʣʳʥסʘʥ) ʠʟʦʣʷʪʪʘʨ ʞᴅʥʝ 

GenBank ʪʽʨʢʝʫ ʥᴇʤʽʨʣʝʨʽ 
 

ʀʟʦʣʷʪ ʥᴇʤʽʨʽ ɾʘʥʫʘʨ ʪװʨʽ ʆʙʣʳʩ  ɸʫʜʘʥ/ץʘʣʘ 

Rab - 2 - 1 ɯפʄ ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

Rab - 3 - 1 ɯפʄ ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

Rab - 4 - 1 ɯפʄ ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

Rab - 5 - 1 ɯפʄ ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

Rab - 6 - 1 ɯפʄ ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

Rab - 9 - 1 ɯפʄ ʐפʆ ɹʝʩץʘʨʘסʘʡ ʘʫʜʘʥʳ 

Rab - 10 - 1 ɯפʄ ʐפʆ ɹʝʩץʘʨʘסʘʡ ʘʫʜʘʥʳ 

Rab - 11 - 1 ɯפʄ ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

Rab - 13 - 1 ɯפʄ ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

Rab - 14 - 1 - blue ɯפʄ ʐפʆ ɾʘʨʤʠʥ ʘʫʜʘʥʳ 

Rab - 15 - 1 ɯפʄ ʐפʆ ɾʘʨʤʠʥ ʘʫʜʘʥʳ 

Rab - Asl - 1 ʊװʣʢʽ ʐפʆ ʋʨʜʞʘʨ ʘʫʜʘʥʳ 

Rab - 16 - 6 ʊװʣʢʽ ʐפʆ ɸʷʛᴇʟ ʘʫʜʘʥʳ 

Rab - 349 ʄʳʩʳץ ʐפʆ ʉʝʤʝʡ ץʘʣʘʩʳ 

Rab - 1 - 5 ɯפʄ ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ɹʘʷʥʘʫʳʣ ʘʫʜʘʥʳ 

Rab - 2 - 5 ɯפʄ ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ɾʝʣʝʟʠʥ ʘʫʜʘʥʳ 

Rab - 5 - 5 ɯפʄ ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ɾʝʣʝʟʠʥ ʘʫʜʘʥʳ 

Rab - 6 - 2 ʊװʣʢʽ ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳ ɸץץʫʣʳ ʘʫʜʘʥʳ 

Rab - 231 - 1 ʀʪ ɸץʤʦʣʘ ʦʙʣʳʩʳ ɸʩʪʨʘʭʘʥ ʘʫʜʘʥʳ 

Rab - 1 - 4 ɯפʄ ɸʪʳʨʘʫ ʦʙʣʳʩʳ פʳʟʳʣץʦסʘ ʘʫʜʘʥʳ 

Rab - 7 - 4 ɯפʄ ɸʪʳʨʘʫ ʦʙʣʳʩʳ פʳʟʳʣץʦסʘ ʘʫʜʘʥʳ 
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13-ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 
Rab - 8 - 4 ON366708 ɯפʄ ɸʪʳʨʘʫ ʦʙʣʳʩʳ פʳʟʳʣץʦסʘ ʘʫʜʘʥʳ 

Rab - 35 - 1 - 4 ON366709 ɯפʄ ɸʪʳʨʘʫ ʦʙʣʳʩʳ פʳʟʳʣץʦסʘ ʘʫʜʘʥʳ 

Rab - 35 - 2 - 4 ON366710 ɯפʄ ɸʪʳʨʘʫ ʦʙʣʳʩʳ פʳʟʳʣץʦסʘ ʘʫʜʘʥʳ 

Rab - 12C OP477371 ʀʪ ɸץʪᴇʙʝ ʦʙʣʳʩʳ ɸץʪᴇʙʝ ץʘʣʘʩʳ 

Rab - 014 OP477368 ʀʪ ɸץʪᴇʙʝ ʦʙʣʳʩʳ ʐʘʣץʘʨ ʘʫʜʘʥʳ 

Rab - Arman - 2 OP477392 ɯפʄ ʉפʆ ʄʘʤʣʶʪ ʘʫʜʘʥʳ 

Rab - 1 - 3 OP477373 ʀʪ ʉפʆ פʳʟʳʣʞʘʨ ʘʫʜʘʥʳ 

Rab - 1 - 8 OP477378 ɯפʄ ʉפʆ ɸץʞʘʨ ʘʫʜʘʥʳ 

Rab - Arman - 1 OP477391 ɯפʄ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ɹʘʣץʘʰ ʘʫʜʘʥʳ 

Rab - 228 OP477380 ʀʪ ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳ ʐʳʤʢʝʥʪ ץʘʣʘʩʳ 

 

ʊʦʣʳץ ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝʨ ʘʣʳʥסʘʥ 31 ʠʟʦʣʷʪʪʳש ʞʘʥʫʘʨ ʪװʨʣʝʨʽ 

ʙʦʡʳʥʰʘ ʪʘʨʘʣʫʳ: 22 - ̔ ʨʽ ץʘʨʘ ʤʘʣ, 5 - ʠʪ, 3 - ʞʘʙʘʡʳ ʪװʣʢʽ, 1 - ʤʳʩʳץ.  

ʕʧʠʟʦʦʪʠʷʣʳץ ᴇʨʰʫʜʽש ʰʳשʳ 2021 ʞʳʣסʘ (25 װʣʛʽ; 80,6%) ʩᴅʡʢʝʩ ʢʝʣʜʽ. 

2020 ʞᴅʥʝ 2022 ʞʳʣʜʘʨʜʘסʳ ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨ (ᴅʨ ʞʳʣʜʘ 3 װʣʛʽʜʝʥ) ײץʪʳʨʳץ 

ʘʫʨʫʳʥʳש ʪʘʙʠסʠ ʮʠʢʣʜʽʣʽʛʽʤʝʥ ʥʝʤʝʩʝ ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʽʩ-ʰʘʨʘʣʘʨʜʳש 

(ʚʘʢʮʠʥʘʮʠʷ) ʪʠʽʤʜʽʣʽʛʽʥʽש ʘʫʳʪץʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

2020 - 2022 ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ײץʪʳʨʳץץʘ ʢʣʠʥʠʢʘʣʳץ ʢװʜʽʢ 

ʪʫʜʳʨסʘʥ ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ʙʦʡʳʥʰʘ ʘʡʤʘץʪʳץ ʞᴅʥʝ ʪװʨʣʽʢ 

 ʜʘʡʣʘʨ ʤʝʥסʜʽʢ ʪʽʨʢʝʣʛʝʥ ʞʘװʢ ץʨʛʽʟʽʣʜʽ. ʂʣʠʥʠʢʘʣʳװʘ ʪʘʣʜʘʫ ʞסʨʳʣʳʤײץ

ʟʝʨʪʭʘʥʘʣʳץ ʨʘʩʪʘʣסʘʥ ײץʪʳʨʳץ ʜʠʘʛʥʦʟʜʘʨʳʥʳש ʘʨʘץʘʪʳʥʘʩʳ ᴇשʽʨʣʝʨ 

ʙʦʡʳʥʰʘ 14-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

ʉʫʨʝʪ 14 ï 2020-2022 ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥ ᴇשʽʨʣʝʨʽ ʙʦʡʳʥʰʘ ײץʪʳʨʳץץʘ 

ʢʣʠʥʠʢʘʣʳץ ʢװʜʽʢ ʪʫʜʳʨסʘʥ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʨʘʩʪʘʣסʘʥ 

ʞʘסʜʘʡʣʘʨʜʳש ʘʨʘץʘʪʳʥʘʩʳ 
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ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʟʝʨʪʪʝʫʛʝ ʪʘʨʪʳʣסʘʥ ʞʘʥʫʘʨʣʘʨ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ 

 ʣʝʩʪʽʢ ʪʘʨʘʣʫʳ 15-ʩʫʨʝʪʪʝװ שʜʘʡʣʘʨʜʳסʘʥ ʞʘסʜʽʢʪʽ ʞᴅʥʝ ʨʘʩʪʘʣװʘ ʢץץʪʳʨʳײץ

ʙʝʨʽʣʛʝʥ. 

 
 

ʉʫʨʝʪ 15 ï 2020-2022 ʞʳʣʜʘʨʳ ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʞʘʥʫʘʨ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ 

 ʘʥסʨʘʩʪʘʣ ץʘʥ ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳסʜʽʢ ʪʫʜʳʨװʢ ץʘ ʢʣʠʥʠʢʘʣʳץץʪʳʨʳײץ

ʞʘסʜʘʡʣʘʨʜʳש ʪʘʨʘʣʫʳ 

 

14-ʩʫʨʝʪʪʝ 2020ï2022 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ פʘʟʘץʩʪʘʥ ᴇשʽʨʣʝʨʽ ʙʦʡʳʥʰʘ 

 ץʘʥ ʞʘʥʫʘʨʣʘʨ ʩʘʥʳ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳסʜʽʢ ʪʫʜʳʨװʢ ץʘ ʢʣʠʥʠʢʘʣʳץץʪʳʨʳײץ

ʨʘʩʪʘʣסʘʥ ʞʘסʜʘʡʣʘʨʜʳש ʘʨʘץʘʪʳʥʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɸʫʨʫʜʳש ʝש ʢᴇʧ 

ʰʦסʳʨʣʘʥʫʳ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʙʘʡץʘʣʜʳ (14 ʦװ שʣʛʽ, ʷסʥʠ ʞʘʣʧʳ 

ʦש ʥᴅʪʠʞʝʣʝʨʜʽ45,1% ש-ʳ). ɹײʣ ʘʡʤʘץʪʳש ʛʝʦʛʨʘʬʠʷʣʳץ ʝʨʝʢʰʝʣʽʛʽ, ʦʨʤʘʥʜʳ-

ʪʘʫʣʳ ʘʣץʘʧʪʘʨʜʳש ʢᴇʧʪʽʛʽ ʞᴅʥʝ ʞʘʙʘʡʳ ʬʘʫʥʘʥʳש (ʪװʣʢʽ, ץʘʨʩʘץ) ʪʳסʳʟʜʳסʳ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʪʽʟʙʝʢʪʽש ʪײʨʘץʪʳ ʩʘץʪʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ɸʪʳʨʘʫ (5 װʣʛʽ) ʞᴅʥʝ ʇʘʚʣʦʜʘʨ (4 װʣʛʽ) ʦʙʣʳʩʪʘʨʳʥʜʘסʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʚʠʨʫʩʪʳפ שʘʟʘץʩʪʘʥʥʳש ʙʘʪʳʩ ʞᴅʥʝ ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘʨʳʥʜʘ ʜʘ ʙʝʣʩʝʥʜʽ 

ʘʡʥʘʣʳʤʜʘ ʝʢʝʥʽʥ ʨʘʩʪʘʡʜʳ. 

15-ʩʫʨʝʪʪʝ ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ ʞʘʥʫʘʨ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ ײץʪʳʨʳץץʘ 

ʢʣʠʥʠʢʘʣʳץ ʢװʜʽʢ ʪʫʜʳʨסʘʥ ʞᴅʥʝ ʟʝʨʪʭʘʥʘʣʳץ ʨʘʩʪʘʣסʘʥ ʞʘסʜʘʡʣʘʨʜʳש 

 ʣʝʩʽ ʽʨʽװ ʥʝʛʽʟʛʽ שʜʘʡʣʘʨʳʥʳסʜʽʢ ʞʘװʢ ץʨʳʣʳʤʳʥ ʙʝʡʥʝʣʝʡʜʽ. ʂʣʠʥʠʢʘʣʳײץ

 .ʣʢʽʣʝʨ (22) ʦʨʳʥ ʘʣʘʜʳװʘ (55) ʪʠʝʩʽʣʽ, ʦʜʘʥ ʢʝʡʽʥ ʠʪʪʝʨ (26) ʞᴅʥʝ ʪסʘʨʘ ʤʘʣץ

ɿʝʨʪʭʘʥʘʣʳץ ʨʘʩʪʘʣסʘʥ ʞʘסʜʘʡʣʘʨ ʽʰʽʥʜʝ ʜʝ ʽʨʽ ץʘʨʘ ʤʘʣ (22) ʞᴅʥʝ ʠʪʪʝʨ (5) 

ʙʘʩʳʤ, ʪװʣʢʽʣʝʨʜʝʥ 3 ʦש ʥᴅʪʠʞʝ ʘʥʳץʪʘʣסʘʥ. ʄʳʩʳץʪʘʨ ʘʨʘʩʳʥʜʘ 1 ʨʘʩʪʘʣסʘʥ 

ʞʘסʜʘʡ ʪʽʨʢʝʣʛʝʥ, ʘʣ ײץʤ ץʘʩץʳʨʳ, ץʘʩץʳʨ, ʝʩʝʢ, ʪװʡʝ, ײʩʘץ ʤʘʣ, ʞʳʣץʳ ʞᴅʥʝ 

ʙסײʳ ʙʦʡʳʥʰʘ ʟʝʨʪʭʘʥʘʣʳץ ʨʘʩʪʘʫ ʪʽʨʢʝʣʤʝʛʝʥ. ʂᴇʨʩʝʪʢʽʰʪʝʨ ײץʪʳʨʳץʪʳש 

ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳ ʤʝʥ װʡ ʞʘʥʫʘʨʣʘʨʳ ʘʨʘʩʳʥʜʘ ʵʧʠʟʦʦʪʠʷʣʳץ 

ʤʘשʳʟʳʥ ʘʡץʳʥʜʘʡʜʳ, ʩʦʥʜʘʡ-ʘץ ʞʘʙʘʡʳ ʬʘʫʥʘ ᴇʢʽʣʜʝʨʽʥʽש ʠʥʬʝʢʮʠʷ 

ʘʡʥʘʣʳʤʳʥʜʘסʳ ʨᴇʣʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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14, 15-ʩʫʨʝʪʪʝʨʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʜʝʨʝʢʪʝʨ 2020ï2022 ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥ 

ʘʫʤʘסʳʥʜʘ ײץʪʳʨʳץץʘ ʢʣʠʥʠʢʘʣʳץ ʢװʜʽʢ ʪʽʨʢʝʣʛʝʥ ʞʘʥʫʘʨʣʘʨ ʩʘʥʳʥʳש (n = 

117) ᴇשʽʨʣʝʨ ʤʝʥ ʞʘʥʫʘʨ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ ʙʽʨʢʝʣʢʽ ʪʘʨʘʣʤʘסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʂʣʠʥʠʢʘʣʳץ ʢװʜʽʢ ʞʘסʜʘʡʣʘʨʳ ʝש ʘʣʜʳʤʝʥ ʽʨʽ ץʘʨʘ ʤʘʣ, ʠʪʪʝʨ ʤʝʥ ʪװʣʢʽʣʝʨ 

ʘʨʘʩʳʥʜʘ ʙʘʩʳʤ ʙʦʣʜʳ, ʘʣʘʡʜʘ ʟʝʨʪʭʘʥʘʣʳץ ʪװʨʜʝ ʨʘʩʪʘʣסʘʥ ײץʪʳʨʳץ 

ʞʘסʜʘʡʣʘʨʳʥʳװ שʣʝʩʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ ʝʢʝʥʽ ʙʘʡץʘʣʜʳ. 

ɯʨʽ ץʘʨʘ ʤʘʣʜʳש (ɯפʄ) װʣʝʩʽʥʽש ʞʦסʘʨʳ ʙʦʣʫʳ (71%) ʦʣʘʨʜʳש ʚʠʨʫʩ ʢᴇʟʽ 

ʝʢʝʥʽʥ ʙʽʣʜʽʨʤʝʡʜʽ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ, ʥʝʛʽʟʽʥʝʥ, ʦʩʳ ʞʘʥʫʘʨʣʘʨʜʳץ שʦʟʜʳʨסʳʰץʘ 

ᴇʪʝ ʩʝʟʽʤʪʘʣ ʢʝʣʝʪʽʥʽʥ ʞᴅʥʝ ʪʘʙʠסʠ ʦʰʘץʪʘʨʜʘ ʞʳʨʪץʳʰʪʘʨʤʝʥ ʞʠʽ ʙʘʡʣʘʥʳʩץʘ 

ʪװʩʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʗסʥʠ ɯפʄ ʵʧʠʟʦʦʪʠʷʣʳװ ץʜʝʨʽʩʪʝ ʠʥʬʝʢʮʠʷʥʳ ʘʨʳ ץʘʨʘʡ 

ʪʘʨʘʪʧʘʡʪʳʥ, çʪײʡʳץè ʙʫʳʥ ʨʝʪʽʥʜʝ ץʘʨʘʣʘʜʳ, ʙʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, ʠʥʮʠʜʝʥʪʪʽʢ 

ʩʝʟʽʤʪʘʣ ʠʝ (dead-end host) ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. 

ɸʫʨʫʜʳש ʥʘץʪʳ ʪʘʙʠסʠ ʨʝʟʝʨʚʫʘʨʣʘʨʳ ʨʝʪʽʥʜʝ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ 

ʘʥʳץʪʘʣסʘʥ ʪװʣʢʽʣʝʨ ʤʝʥ ʞʘʙʘʡʳ ʠʪʪʝʨʜʽ ʘʪʘʫ ʦʨʳʥʜʳ. ɼᴅʣ ʦʩʳ ʞʘʥʫʘʨʣʘʨ 

ʘʨʘʩʳʥʜʘ ʚʠʨʫʩ ʪײʨʘץʪʳ ʪװʨʜʝ ʘʡʥʘʣʳʤʜʘ ʙʦʣʘʜʳ ʞᴅʥʝ ʦʣʘʨ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳ ʤʘʣʜʘʨʳ װʰʽʥ ʥʝʛʽʟʛʽ ʞץײʪʳʨʫ ʢᴇʟʽ ʙʦʣʳʧ ץʘʣʳʧ ʦʪʳʨ. 

ʉʦʥʜʳץʪʘʥ 13-ʢʝʩʪʝ ʤʝʥ 15-ʩʫʨʝʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ פʘʟʘץʩʪʘʥʥʳש 

ᴅʨʪװʨʣʽ ᴇשʽʨʣʝʨʽʥʜʝʛʽ ײץʪʳʨʳץʪʳש ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʳ ʞʘʙʘʡʳ ʬʘʫʥʘ 

ᴇʢʽʣʜʝʨʽʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʩʳ 31 װʣʛʽ ʙʦʡʳʥʰʘ ʩʘʧʘʣʳ ʪʦʣʳץ ʥʝʤʝʩʝ ʪʦʣʳץץʘ ʞʫʳץ ʛʝʥʦʤʜʳץ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ ʘʣʳʥʳʧ, ᴅʨʽ ץʘʨʘʡ ʩʝʢʚʝʥʠʨʣʝʫ ʞᴅʥʝ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ ʢʝʟʝשʜʝʨʽʥʝ ʞʽʙʝʨʽʣʜʽ. 

 

 ʘʥסʘ ʘʨʥʘʣסʚʠʨʫʩʳ ʛʝʥʦʤʳʥ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫ ץʪʳʨʳײפ 3.2

ʧʨʘʡʤʝʨʣʝʨʜʽ ʽʨʽʢʪʝʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ɸʪʘʣסʘʥ 31 װʣʛʽ ʙʦʡʳʥʰʘ ʪʦʣʳץ ʥʝʤʝʩʝ ʪʦʣʳץץʘ ʞʫʳץ ʛʝʥʦʤʜʳץ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʘʤʧʣʠʬʠʢʘʮʠʷ ʞᴅʥʝ ʩʝʢʚʝʥʠʨʣʝʫ 

ʭʘʪʪʘʤʘʣʘʨʳ ץʦʣʜʘʥʳʣʜʳ. ʆʩʳ ʢʝʟʝשʥʽש ʪʠʽʤʜʽ ʦʨʳʥʜʘʣʫʳ ʘʤʧʣʠʬʠʢʘʮʠʷסʘ 

ʘʨʥʘʣסʘʥ ʧʨʘʡʤʝʨʣʝʨʜʽ ʜײʨʳʩ ʪʘשʜʘʫסʘ ʪʽʢʝʣʝʡ ʪᴅʫʝʣʜʽ ʙʦʣסʘʥʜʳץʪʘʥ, Rabies 

lyssavirus ʛʝʥʦʤʳʥ ʪʦʣʳץ ץʘʤʪʠʪʳʥ ʧʨʘʡʤʝʨʣʝʨʜʽ ʽʨʽʢʪʝʫ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʞײʤʳʩץʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʜʳ. 

In silico ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ Rabies lyssavirus ʛʝʥʦʤʳʥʳש 

ʢʦʥʩʝʨʚʘʪʠʚʪʽ ʘʡʤʘץʪʘʨʳʥʘ ʙʘסʳʪʪʘʣסʘʥ, ʛʝʥʦʤʜʳ ʪʦʣʳץ ץʘʤʪʠʪʳʥ 12 ʧʨʘʡʤʝʨ 

ʞײʙʳ ʽʨʽʢʪʝʣʜʽ. ʊʘשʜʘʣסʘʥ ʧʨʘʡʤʝʨʣʝʨʜʽש ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽ ʤʝʥ ʦʨʥʘʣʘʩʫ 

ʘʡʤʘץʪʘʨʳ 14-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 14  ɯʨʽʢʪʝʣʛʝʥ ʧʨʘʡʤʝʨʣʝʨ 
 

ʊʽʢʝʣʝʡ 

ʧʨʘʡʤʝʨ 

ʊʽʢʝʣʝʡ ʧʨʘʡʤʝʨ ʪʽʟʙʝʛʽ, 5ô - 

3ô 
ʂʝʨʽ ʧʨʘʡʤʝʨ ʂʝʨʽ ʧʨʘʡʤʝʨ ʪʽʟʙʝʛʽ, 5ô - 3ô 

Rab - for_1 acgcttaacaaccagatcaaagaa Rab - rev_1000 atcctacaaagtgaatgagattgaacac 

Rab - for_895 ttcgaggaagagataaggagaatgtt Rab - rev_2230 gcttctttaactatgtcatcaaggttcat 

Rab - for_1860 atgttggagtccagatagtcagacaaat Rab - rev_3040 cctcgaattcatgttgatacacca 

Rab - for_2910 aggacccttatcttccagtgggc Rab - rev_4250 actcctctcttttcttgaccaactcctc 

Rab - for_4031 tcaccaatagtagaggaaagagagcatc Rab - rev_5560 aatggggtcatcgtagacttctcc 
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Rab - for_5470 gtgcataattataaagggctgggtcat Rab - rev_6430 acttcataaccagagtttccgcacat 

Rab - for_6200 cttggtcaggttcaaagatcaaatatgg Rab - rev_7390 tttgatgattgttccacttctcatagtc 

Rab - for_7000 tactggatgacaagtcacactctttcacc Rab - rev_8480 atacagagcctttctgattgcatcctt 

Rab - for_8090 tcagtctttgatcaagccgatgag Rab - rev_9390 cataaagcatcaatggctggaacat 

Rab - for_9275 gggtcagccttgcacaggttcaa Rab - rev_10250 gcacctgcctcattaaagaactca 

Rab - for_10180 acatacctgaccctcattacttaccagtc Rab - rev_11330 agagttatgatcatctcattgtaaggatt 

Rab - for_10950 cataatttgtgacgcagaagttactgacat Rab - rev_11760 ttttgtaaatcagccttatccagtgag 

 

ɯʨʽʢʪʝʣʛʝʥ ʧʨʘʡʤʝʨ ʞײʧʪʘʨʳ ʛʝʥʦʤʥʳש ʙʘʨʣʳץ ʘʡʤʘץʪʘʨʳʥ ʦʨʪʘ ʝʩʝʧʧʝʥ 

100 ʥʫʢʣʝʦʪʠʜʪʽʢ ץʘʙʘʪʪʘʩʫʤʝʥ ץʘʤʪʳʧ, ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʘʤʧʣʠʬʠʢʘʮʠʷ 

ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. In silico ʙʦʣʞʘʫ ʙʦʡʳʥʰʘ ʘʤʧʣʠʬʠʢʘʪʪʘʨʜʳש 

 ʘʙʘʪʪʘʩʘʪʳʥץ ʳʥʜʘ ʙʦʣʜʳ, ʘʣסʳ 750ï1500 ʥʫʢʣʝʦʪʠʜ ʘʨʘʣʳסʟʳʥʜʳײ

ʘʡʤʘץʪʘʨʜʳש ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ ʰʘʤʘʤʝʥ 100 ʥʫʢʣʝʦʪʠʜʪʽ ײץʨʘʜʳ. 

 

 ʛʝʥʦʤʳʥ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫ ץʪʦʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ 3.3

ʥᴅʪʠʞʝʣʝʨʽ 

ɿʝʨʪʭʘʥʘʣʳץ ʪʝʢʩʝʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʨʣʳץ ʧʨʘʡʤʝʨ ʞײʧʪʘʨʳ ʢװʪʽʣʛʝʥ 

ʤᴇʣʰʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʇʊʈ ᴇʥʽʤʜʝʨʽʥ ʪװʟʜʽ. ʇʊʈ ᴇʥʽʤʜʝʨʽʥʽש ʤᴇʣʰʝʨʽ ʤʝʥ 

ʩʧʝʮʠʬʠʢʘʣʳסʳ ʘʛʘʨʦʟʜʳ ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʽ ʘʨץʳʣʳ ʨʘʩʪʘʣʜʳ (16-ʩʫʨʝʪ). 

 

 
ʘ                                                          ᴅ 

 

ʄ - ʤʦʣʝʢʫʣʘʣʳץ ʩʘʣʤʘץ ʤʘʨʢʝʨʽ (100 ï 10000 ʥ.ʞ.); 1 - 12 ï 28 - ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ 

ʧʨʘʡʤʝʨ ʞײʧʪʘʨʳ 
 

ʉʫʨʝʪ 16  Rab - 1 - 4 ʠʟʦʣʷʪʳʥʘʥ ʘʣʳʥסʘʥ ʇʊʈ ᴇʥʽʤʜʝʨʽʥʽש 

ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘʩʳ 

 

ʂʣʠʥʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʥ ʘʣʳʥסʘʥ ʈʅװ פʣʛʽʣʝʨʽʥʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 

ʙʽʨʢʝʣʢʽ ʙʦʣʤʘסʘʥʜʳץʪʘʥ, ʙʘʨʣʳ12 ץ ʧʨʘʡʤʝʨ ʞײʙʳʥ ᴅʨʙʽʨ װʣʛʽ װʰʽʥ ʞʝʢʝ 
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ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫ ᴅʨʜʘʡʳʤ ʤװʤʢʽʥ ʙʦʣʘ ʙʝʨʤʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʧʨʘʡʤʝʨ 

ʞײʧʪʘʨʳ ʝʢʽ ʧʘʨʘʣʣʝʣʴ ʨʝʘʢʮʠʷסʘ ʙʽʨʽʢʪʽʨʽʣʽʧ, ʤʫʣʴʪʠʧʣʝʢʩʪʽ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫ 

ʪᴅʩʽʣʽ ץʦʣʜʘʥʳʣʜʳ. ɸʣʳʥסʘʥ ʇʊʈ ᴇʥʽʤʜʝʨʽ ʤʘʛʥʠʪʪʽʢ ʙᴇʣʰʝʢʪʝʨ ʘʨץʳʣʳ 

ʪʘʟʘʨʪʳʣʳʧ, ʢʝʡʽʥ ʵʢʚʠʤʦʣʷʨʣʳ ץʘʪʳʥʘʩʪʘ ʙʽʨʽʢʪʽʨʽʣʜʽ. 

ɿʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ 31 ʦװ שʣʛʽʥʽש ʽʰʽʥʜʝ ʙʘʨʣʳ12 ץ ʬʨʘʛʤʝʥʪʪʽש ʪʦʣʳץ 

ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥʫ ʞʠʽʣʽʛʽ 83,8% (26/31) ײץʨʘʜʳ. פʘʣסʘʥ 5 װʣʛʽʜʝ (16,2%) 

ʚʠʨʫʩʪʳץ ʞװʢʪʝʤʝʥʽש ʪᴇʤʝʥʜʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʬʨʘʛʤʝʥʪʪʝʨʜʽש ʪʝʢ 8ï10-ʳ סʘʥʘ 

ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʧʨʘʡʤʝʨʣʝʨ ʞװʡʝʩʽʥʽש 

 ʘʨʳסʰʽʥ ʞʦװ ʳ Rabies lyssavirus ʠʟʦʣʷʪʪʘʨʳסʳʥʜʘ ʘʡʥʘʣʳʤʜʘסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʢʦʤʧʣʝʤʝʥʪʘʨʣʳʣʳסʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ɾʝʢʝʣʝʛʝʥ װʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʘʤʧʣʠʬʠʢʘʮʠʷ 

ʪʠʽʤʜʽʣʽʛʽ ᴅʨʪװʨʣʽ ʙʦʣʜʳ. ʄʳʩʘʣʳ, Rab - Asl - 1 װʣʛʽʩʽʥʜʝ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש 

ʙʘʨʣʳ12 ץ ʛʝʥʦʤʜʳץ ʬʨʘʛʤʝʥʪʽ ʩᴅʪʪʽ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥʜʳ (17-ʩʫʨʝʪ), ʙײʣ 

ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘסʳ ʈʅװ פʣʛʽʣʝʨʽʥʽש ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫʛʝ 

ʞʘʨʘʤʜʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

 

 
 

ʄ 100 ʥ.ʞ. ï ʤʦʣʝʢʫʣʘʣʳץ ʤʘʩʩʘʥʳש ʤʘʨʢʝʨʽ (100-1000 ʞײʧ ʥʫʢʣʝʦʪʠʜ); ʂ1 ï 1 - 

ʧʨʘʡʤʝʨʣʽʢ ʧʘʥʝʣʴʜʽש ʪʝʨʽʩ ʙʘץʳʣʘʫʳ; ʂ2 ï 2 - ʧʨʘʡʤʝʨʣʽʢ ʧʘʥʝʣʴʜʽש ʪʝʨʽʩ ʙʘץʳʣʘʫʳ 
 

ʉʫʨʝʪ 17 ï Rab - Asl - 1, 1 - 181/1 ʞᴅʥʝ 1 - 029 - 20 װʣʛʽʣʝʨʽʥʽש ʇʊʈ 

ʘʤʧʣʠʬʠʢʘʮʠʷ ᴇʥʽʤʜʝʨʽʥʽש ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘʩʳ 

 

ɸʣ 1 - 181/1 װʣʛʽʩʽʥʜʝ 12 ʬʨʘʛʤʝʥʪʪʽש ʪʝʢ 10-ʳ סʘʥʘ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥʜʳ, 

ʙײʣ װʣʛʽʜʝʛʽ ʚʠʨʫʩʪʳץ ʈʅפ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪᴇʤʝʥ 

ʝʢʝʥʽʥ ʙʽʣʜʽʨʜʽ. ʂʣʠʥʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʥ ʘʣʳʥסʘʥ ʈʅװ פʣʛʽʣʝʨʽʥʽש 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʽʨʢʝʣʢʽ ʙʦʣʤʘסʘʥʜʳץʪʘʥ, ʘʤʧʣʠʬʠʢʘʮʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫʜʘ 

Ct (threshold cycle) ʤᴅʥʽ ʥʝʛʽʟʛʽ ʢʨʠʪʝʨʠʡ ʨʝʪʽʥʜʝ ʘʣʳʥʜʳ. Ct ʤᴅʥʜʝʨʽ 22ï26 

ʘʨʘʣʳסʳʥʜʘ ʙʦʣסʘʥ װʣʛʽʣʝʨ N ʞᴅʥʝ G ʛʝʥʜʝʨʽʥʽש ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽʥ 

ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʛʝʥʦʪʠʧʪʝʫ װʰʽʥ ʞʝʪʢʽʣʽʢʪʽ ʜʝʧ ʙʘסʘʣʘʥʜʳ. ɹײʣ ʜʠʘʧʘʟʦʥ ʚʠʨʫʩ 

ʈʅפ-ʩʳʥʳש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʊᴅʞʽʨʠʙʝʣʽʢ ʤᴅʣʽʤʝʪʪʝʨ 

ʤʝʥ ʭʘʣʳץʘʨʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʛʝ [114] ʩװʡʝʥʩʝʢ, ʤײʥʜʘʡ װʣʛʽʣʝʨ NGS (Next 

Generation Sequencing) ʢʽʪʘʧʭʘʥʘʣʘʨʳʥ ʜʘʡʳʥʜʘʫסʘ ʞᴅʥʝ N ʤʝʥ G ʛʝʥʜʝʨʽ 

ʙʦʡʳʥʰʘ ʛʝʥʦʪʠʧʪʝʫʛʝ ץʦʩʳʤʰʘ ᴇשʜʝʫʩʽʟ ʞʘʨʘʤʜʳ. ɸʣ Ct Ó28 ʢᴇʨʩʝʪʢʽʰʽ ʙʘʨ 

ʪᴇʤʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʳ װʣʛʽʣʝʨʜʽ ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʪʘʣʜʘʫסʘ ʜʝʡʽʥ ץʦʩʳʤʰʘ 

ʢʦʥʮʝʥʪʨʣʝʫ ץʘʞʝʪ ʙʦʣʜʳ. ɹײʣ ʰʝʢʪʽʢ ʤᴅʥ ʚʠʨʫʩʪʳץ ʤʘʪʨʠʮʘʥʳש ʢʨʠʪʠʢʘʣʳץ 

ʪᴇʤʝʥ ʜʝשʛʝʡʽʥ (ʰʘʤʘʤʝʥ <10^3 ʢᴇʰʽʨʤʝ/ʤʣ) ʢᴇʨʩʝʪʝʜʽ. ɺʘʣʠʜʘʮʠʷʣʳץ 

ʜʝʨʝʢʪʝʨ ʙʦʡʳʥʰʘ, Ct Ó28 ʙʦʣסʘʥʜʘ ʘʤʧʣʠʬʠʢʘʮʠʷ ᴇʥʽʤʜʝʨʽʥʽש ʰʳסʳʤʳ 
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Illumina MiSeq ʧʣʘʪʬʦʨʤʘʩʳ ʪʘʣʘʧ ʝʪʝʪʽʥ ɼʅפ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ (1 ʥʛ/ʤʢʣ-ʜʝʥ 

ʢʝʤ) ʞʝʪʧʝʡʪʽʥʽ ʘʥʳץʪʘʣʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʤײʥʜʘʡ װʣʛʽʣʝʨʛʝ Amicon 

Ultra-0.5 ʩʝʢʽʣʜʽ ʮʝʥʪʨʠʬʫʛʘʣʳץ ʩװʟʛʽʣʝʨ ʘʨץʳʣʳ ʈʅפ-ʥʳ ץʦʩʳʤʰʘ 

ʢʦʥʮʝʥʪʨʣʝʫ ʥʝʤʝʩʝ ץʘʡʪʘʣʘʤʘ ʇʊʈ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʥʝʛʽʟʜʝʣʜʽ. ɹײʣ 

ʪᴅʩʽʣ ʟʘʤʘʥʘʫʠ ʚʠʨʫʩʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝʛʽ «low-copy numbers» װʣʛʽʣʝʨʽʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʫ ʧʨʦʪʦʢʦʣʜʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʈʅפ ʤᴇʣʰʝʨʽ ʰʝʢʪʝʫʣʽ װʣʛʽʣʝʨ װʰʽʥ ʧʨʘʡʤʝʨ ʞײʧʪʘʨʳ ʝʢʽ ʧʘʨʘʣʣʝʣʴ 

ʨʝʘʢʮʠʷסʘ ʙʽʨʽʢʪʽʨʽʣʽʧ, ʤʫʣʴʪʠʧʣʝʢʩʪʽ ʪᴅʩʽʣ ץʦʣʜʘʥʳʣʜʳ. ɸʣʳʥסʘʥ ʇʊʈ ᴇʥʽʤʜʝʨʽ 

ʤʘʛʥʠʪʪʽʢ ʙᴇʣʰʝʢʪʝʨ (SPRI beads) ʘʨץʳʣʳ ʪʘʟʘʨʪʳʣʳʧ, ʢʝʡʽʥ ʵʢʚʠʤʦʣʷʨʣʳ 

 .ʘʪʳʥʘʩʪʘ ʙʽʨʽʢʪʽʨʽʣʜʽץ

ɾʝʢʝʣʝʛʝʥ װʣʛʽʣʝʨ ʙʦʡʳʥʰʘ ʘʤʧʣʠʬʠʢʘʮʠʷ ʜʠʥʘʤʠʢʘʩʳ: 

- Rab-Asl-1 װʣʛʽʩʽ: ɹʘʨʣʳ12 ץ ʬʨʘʛʤʝʥʪʪʽש ʘʡץʳʥ ʵʢʩʧʨʝʩʩʠʷʩʳ ʙʘʡץʘʣʜʳ 

(17-ʩʫʨʝʪ), ʙײʣ װʣʛʽʥʽש ʞʦסʘʨʳ ʩʘʧʘʣʳ ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫʛʝ 

ʜʘʡʳʥʜʳסʳʥ ʨʘʩʪʘʜʳ. 

 ʣײʘʥʘ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥʜʳ. ɹס ʪʝʢ 10-ʳ שʣʛʽʩʽ: 12 ʬʨʘʛʤʝʥʪʪʽװ 1-181/1 -

ʞʘסʜʘʡʜʘ ʢʦʥʩʝʥʩʫʩ ʪʽʟʙʝʢʪʽ ʪʦʣʪʳʨʫ װʰʽʥ ᴇʪʢʽʟʽʧ ʘʣסʘʥ ʘʡʤʘץʪʘʨסʘ ʘʨʥʘʡʳ 

 .ʨʛʽʟʽʣʜʽװʘʡʪʘʣʘʤʘ ʇʊʈ ʞץ

ɾװʨʛʽʟʽʣʛʝʥ ʚʘʣʠʜʘʮʠʷ ʥᴅʪʠʞʝʩʽʥʜʝ ײץʪʳʨʳץ ʜʠʘʛʥʦʟʳ ʨʘʩʪʘʣסʘʥ 31 

ʞʘʥʫʘʨʜʘʥ ʘʣʳʥסʘʥ ʢɼʅװ פʣʛʽʣʝʨʽʥʽש ʞʠʳʥʪʳסʳ ץʘʣʳʧʪʘʩʪʳʨʳʣʜʳ. Ct 

ʤᴅʥʜʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʩײʨʳʧʪʘʫ ᴅʜʽʩʽ ʩʝʢʚʝʥʠʨʣʝʫ ʰʳסʳʥʜʘʨʳʥ 

ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʞᴅʥʝ ʛʝʥʝʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽש ʪʦʣʳץʪʳסʳʥ (coverage) 98-100% 

ʜʝשʛʝʡʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ײץʪʳʨʳץ ʜʠʘʛʥʦʟʳ ʨʘʩʪʘʣסʘʥ 31 

ʞʘʥʫʘʨʜʘʥ ʘʣʳʥסʘʥ ʢɼʅװ פʣʛʽʣʝʨʽʥʽש ʞʠʳʥʪʳסʳ ץʘʣʳʧʪʘʩʪʳʨʳʣʜʳ. ɹײʣ 

 פʨʛʽʟʫʛʝ, ʘʣ ʈʅװʣʛʽʣʝʨ N ʞᴅʥʝ G ʛʝʥʜʝʨʽ ʙʦʡʳʥʰʘ ʛʝʥʦʪʠʧʪʝʫ ʞװ

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʞʦסʘʨʳ װʣʛʽʣʝʨ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʪʦʣʳץ ʛʝʥʦʤʳʥ 

ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʞʘʨʘʤʜʳ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

 

 ʩʝʢʚʝʥʠʨʣʝʫ ץʛʝʥʦʤʜʳ ץʪʦʣʳ שʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳ ץʪʳʨʳײפ 3.4

ʥᴅʪʠʞʝʣʝʨʽ 

 ʩʝʢʚʝʥʠʨʣʝʫʽ ʥᴅʪʠʞʝʩʽʥʜʝ ץʛʝʥʦʤʜʳ ץʪʦʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʟʝʨʪʪʝʫʛʝ ʘʣʳʥסʘʥ 31 ʠʟʦʣʷʪ ʙʦʡʳʥʰʘ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʩʝʢʚʝʥʠʨʣʝʫ ʜʝʨʝʢʪʝʨʽ 

ʘʣʳʥʜʳ. ʉʝʢʚʝʥʠʨʣʝʫ Illumina MiSeq ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʽʧ, ײץʨʳʣסʳ 

ʧʘʨʘʤʝʪʨʣʝʨʽ ᴇʥʜʽʨʫʰʽ ײʩʳʥסʘʥ ʜʠʘʧʘʟʦʥʜʘʨסʘ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʜʽ. ʂʣʘʩʪʝʨ 

ʪʳסʳʟʜʳסʳ 1243 ʤʳש/ʤʤĮ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʳʧ, ײʩʳʥʳʣסʘʥ 1200ï1400 ʤʳש/ʤʤĮ 

ʘʨʘʣʳסʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʜʽ (18-ʩʫʨʝʪ). 

ʉʝʢʚʝʥʠʨʣʝʫ ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ʙʘʨʳʩʳʥʜʘ Q30 (Phred quality score) ʩʘʧʘ 

ʰʝʛʽʥʝʥ ᴇʪʢʝʥ ʥʫʢʣʝʦʪʠʜʪʝʨʜʽװ שʣʝʩʽ 85,6% ײץʨʘʜʳ, ʙײʣ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽש 

ʩʝʥʽʤʜʽ ᴅʨʽ ʪʘʣʜʘʫסʘ ʞʘʨʘʤʜʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. Illumina ʧʣʘʪʬʦʨʤʘʩʳ װʰʽʥ 

ʘʣʳʥסʘʥ Q30 ʢᴇʨʩʝʪʢʽʰʽ (85,6%) ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩ çʞʘץʩʳè 

(good) ʜʝשʛʝʡʛʝ ʞʘʪʘʜʳ. Illumina ʢʦʤʧʘʥʠʷʩʳʥʳש ʨʝʩʤʠ ʩʧʝʮʠʬʠʢʘʮʠʷʣʘʨʳ 

ʙʦʡʳʥʰʘ 2Ĭ150 bp װʰʽʥ Ó80%, 2Ĭ300 bp װʰʽʥ Ó70ï75% Q30 ʪʘʣʘʧ ʝʪʽʣʝʜʽ [115, 

116]. ɹײʣ ᴅʨʙʽʨ 1000 ʥʫʢʣʝʦʪʠʜʪʽ856 ש-ʩʳ 99,9% ʜᴅʣʜʽʢʧʝʥ (Q30) ʘʥʳץʪʘʣסʘʥʳʥ 

ʙʽʣʜʽʨʝʜʽ, ʙײʣ Rabies lyssavirus ʪʦʣʳץ ʛʝʥʦʤʳʥ ʩʝʥʽʤʜʽ ʞʠʥʘץʪʘʫ װʰʽʥ 
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ʞʝʪʢʽʣʽʢʪʽ ʩʘʧʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʩʝʢʚʝʥʠʨʣʝʫ ʙʘʨʳʩʳʥʜʘ 

ʘʡʪʘʨʣʳץʪʘʡ ʪʝʭʥʠʢʘʣʳץ ʘץʘʫʣʘʨ ʥʝʤʝʩʝ ʞװʡʝʣʽʢ ץʘʪʝʣʽʢʪʝʨ ʙʘʡץʘʣʤʘʜʳ. 

ʊʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ çʰʠʢʽè ʜʝʨʝʢʪʝʨʜʽש 

ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ 15-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. תʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʦץʳʣʳʤ 

ʩʘʥʳ 300 256-ʜʘʥ 725 584-ʢʝ ʜʝʡʽʥ ᴇʟʛʝʨʽʧ ʦʪʳʨʜʳ. ʆץʳʣʳʤʜʘʨʜʳש ʦʨʪʘʰʘ 

 ʨʘʤʳײץ - GC שʳʥʜʘ ʙʦʣʜʳ. ɻʝʥʦʤʥʳסʳ 213ï282 ʥʫʢʣʝʦʪʠʜ ʘʨʘʣʳסʟʳʥʜʳײ

ʙʘʨʣʳץ ʠʟʦʣʷʪʪʘʨʜʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪײʨʘץʪʳ ʙʦʣʳʧ, 45ï47% ʰʘʤʘʩʳʥʜʘ 

ʩʘץʪʘʣʜʳ. ɼʫʧʣʠʢʘʮʠʷʣʘʥסʘʥ ʦץʳʣʳʤʜʘʨʜʳװ שʣʝʩʽ 65,7ï77,3% ʘʨʘʣʳסʳʥʜʘ 

ʘʫʳʪץʳʜʳ. ɹײʣ ʥᴅʪʠʞʝ ץʦʣʜʘʥʳʣסʘʥ ʘʤʧʣʠʢʦʥʜʳץ ʩʝʢʚʝʥʠʨʣʝʫ ʪᴅʩʽʣʽʥʽש ʪʘʙʠסʠ 

ʝʨʝʢʰʝʣʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʊʦʣʳץ ʛʝʥʦʤʜʳ ʩʝʢʚʝʥʠʨʣʝʫʜʝ ʤײʥʜʘʡ ʜʝשʛʝʡʜʝʛʽ 

ʜʫʧʣʠʢʘʮʠʷ ᴅʜʝʪʪʝ ץʘʪʝ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ, ʘʣ ʘʤʧʣʠʢʦʥʜʳץ ᴅʜʽʩʪʝ 

ʢʝʨʽʩʽʥʰʝ, ʤʘץʩʘʪʪʳ ʫʯʘʩʢʝʣʝʨʜʽש ᴇʪʝ ʞʦסʘʨʳ ץʘʤʪʳʣʫ ʪʝʨʝשʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ, ʦʣ 1823Ĭï7587Ĭ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. ʆʩʳʥʜʘʡ ʞʦסʘʨʳ ʜʫʧʣʠʢʘʮʠʷ ᴅʨʙʽʨ 

ʥʫʢʣʝʦʪʠʜ ʧʦʟʠʮʠʷʩʳʥʳש ʞװʟʜʝʛʝʥ, ʢʝʡʜʝ ʤʳשʜʘסʘʥ ʨʝʪ ץʘʡʪʘ ʦץʳʣʫʳʥʘ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʩʝʢʚʝʥʠʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʞʽʙʝʨʽʣʝʪʽʥ ץʘʪʝʣʽʢʪʝʨ 

ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʧ, ʩʝʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʢʦʥʩʝʥʩʫʩ ʪʽʟʙʝʢ ʘʣʳʥʘʜʳ [82, 114]. 

 

 
 

ʉʫʨʝʪ 18 ï MiSeq ʩʝʢʚʝʥʠʨʣʝʫ ʧʨʦʮʝʩʽ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥʛʽ ʞװʡʝʣʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ 

 

ʂʝʩʪʝ 15 ï ʊʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫʜʽש ʙʘʩʪʘʧץʳ (ʰʠʢʽ) ʜʝʨʝʢʪʝʨʽʥʽש 

ʩʠʧʘʪʪʘʤʘʩʳ 
 

ʀʟʦʣʷʪ ʆץʫ ʩʘʥʳ ʆʨʪʘʰʘ ײʟʳʥʜʳץ, ʥ.ץ. GC% ʂᴇʰʽʨʫ װʣʝʩʽ, % 

Rab - 1 - 3 336 682 227 46 70 

Rab - 1 - 4 553 542 227 46 68 

Rab - 1 - 5 522 758 232 45 72 

Rab - 1 - 8 347 960 235 45 69.9 

Rab - 2 - 1 492 146 240 46 70.1 

Rab - 2 - 5 596 334 232 46 71.2 

Rab - 3 - 1 537 494 240 45 74.4 

Rab - 4 - 1 496 912 233 45 73.9 

Rab - 5 - 1 664 660 232 45 72.8 

Rab - 5 - 5 394 296 241 45 71.8 
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Rab - 6 - 1 443 704 237 46 73.4 

Rab - 6 - 2 701 552 245 46 77.3 

Rab - 7 - 4 605 538 228 47 66 

Rab - 8 - 4 300 256 213 46 66.4 

Rab - 9 - 1 395 692 252 45 72.8 

Rab - 10 - 1 649 048 230 45 75.6 

Rab - 11 - 1 342 258 215 45 70.7 

Rab - 12C 322 684 217 45 69.9 

Rab - 13 - 1 552 396 232 46 76.1 

Rab - 14 - 1 - blue 606 734 237 46 76.8 

Rab - 014 620 958 234 45 67.5 

Rab - 15 - 1 510 062 245 45 73.5 

Rab - 16 - 6 517 972 236 45 74.7 

Rab - 35 - 1 - 4 564 354 230 46 65.7 

Rab - 35 - 2 - 4 479 574 220 46 69.4 

Rab - 228 484 510 244 45 73.4 

Rab - 231 - 1 725 584 237 46 73.1 

Rab - 349 461 780 253 46 68.2 

Rab - Arman - 1 332 140 221 45 67 

Rab - Arman - 2 556 064 240 46 73.4 

Rab - Asl - 1 395 200 282 45 76.9 

 

15-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫʜʽש ʙʘʩʪʘʧץʳ 

ʜʝʨʝʢʪʝʨʽ ʙʘʨʣʳץ ʠʟʦʣʷʪʪʘʨ ʙʦʡʳʥʰʘ ʞʝʪʢʽʣʽʢʪʽ ʢᴇʣʝʤʜʝ ʩʝʢʚʝʥʠʨʣʝʫ 

ʪʝʨʝשʜʽʛʽʥʝ ץʦʣ ʞʝʪʢʽʟʽʣʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʆץʳʣʳʤ ʩʘʥʳ 300 256-ʜʘʥ 725 584-ʢʝ 

ʜʝʡʽʥ ʘʫʳʪץʳʧ, װʣʛʽʣʝʨ ʘʨʘʩʳʥʜʘ ʢʽʪʘʧʭʘʥʘ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʘʤʧʣʠʬʠʢʘʮʠʷ 

ʪʠʽʤʜʽʣʽʛʽʥʽש ᴅʨʢʝʣʢʽ ʙʦʣסʘʥʳʥ ʘʡסʘץʪʘʡʜʳ. ʉʦסʘʥ ץʘʨʘʤʘʩʪʘʥ, ʙʘʨʣʳץ 

ʠʟʦʣʷʪʪʘʨ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʢᴇʣʝʤʽ ʛʝʥʦʤʜʳ ʩʝʥʽʤʜʽ ʞʠʥʘץʪʘʫסʘ 

ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ ʙʘסʘʣʘʥʘʜʳ. 

ʆץʳʣʳʤʜʘʨʜʳש ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ 213ï282 ʥʫʢʣʝʦʪʠʜ ʘʨʘʣʳסʳʥʜʘ 

ʪʽʨʢʝʣʜʽ, ʘʣ ʥʘץʪʳ ʜʠʘʧʘʟʦʥ 35-ʪʝʥ 301 ʥʫʢʣʝʦʪʠʜʢʝ ʜʝʡʽʥ ʞʝʪʪʽ. 

ʂᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʤײʥʜʘʡ ʪʘʨʘʣʫʳ ʘʤʧʣʠʢʦʥʜʳץ ʢʽʪʘʧʭʘʥʘ ʜʘʡʳʥʜʘʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ ʬʨʘʛʤʝʥʪʘʮʠʷ ʤʝʥ 

ʘʤʧʣʠʬʠʢʘʮʠʷ ʢʝʟʝשʜʝʨʽʥʽש ʪײʨʘץʪʳ ʦʨʳʥʜʘʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʆʨʪʘʰʘ ײʟʳʥʜʳץ 

ʤᴅʥʜʝʨʽʥʽש ʙʽʨ-ʙʽʨʽʥʝ ʞʘץʳʥ ʙʦʣʫʳ ʩʝʢʚʝʥʠʨʣʝʫ ʩʘʧʘʩʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʪװʨʜʝ ʙʽʨʢʝʣʢʽ ʙʦʣסʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. 

GC-ײץʨʘʤʳ ʙʘʨʣʳץ ʠʟʦʣʷʪʪʘʨʜʘ 45ï47% ʰʝʛʽʥʜʝ ʩʘץʪʘʣʜʳ, ʙײʣ 

ʟʝʨʪʪʝʣʛʝʥ ʛʝʥʦʤʜʘʨʜʳש ʥʫʢʣʝʦʪʠʜʪʽʢ ʢʦʤʧʦʟʠʮʠʷʩʳʥʳש ʪײʨʘץʪʳʣʳסʳʥ ʞᴅʥʝ 

ʘʡץʳʥ ʢʦʥʪʘʤʠʥʘʮʠʷ ʙʝʣʛʽʣʝʨʽʥʽש ʞʦץʪʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. GC-ʧʘʡʳʟʜʳװ שʣʛʽʣʝʨ 

ʘʨʘʩʳʥʜʘ ʝʣʝʫʣʽ ʘʫʳʪץʳʤʘʫʳ ʟʝʨʪʪʝʣʛʝʥ ʠʟʦʣʷʪʪʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ 

ʪʘʙʠסʘʪʳʥʳץײ שʩʘʩʪʳסʳʥ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʪʝʣʽʢʪʝʨʜʽש ʙʦʣʤʘʫʳʥ ʞʘʥʘʤʘ 

ʪװʨʜʝ ʨʘʩʪʘʡʜʳ. 

ɼʫʧʣʠʢʘʮʠʷʣʘʥסʘʥ ʦץʳʣʳʤʜʘʨ װʣʝʩʽ 65,7ï77,3% ʘʨʘʣʳסʳʥʜʘ ʘʥʳץʪʘʣʜʳ. 

ʄײʥʜʘʡ ʜʝשʛʝʡ ʘʤʧʣʠʢʦʥʜʳץ ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʪᴅʥ ʞᴅʥʝ ʤʘץʩʘʪʪʳ ʘʡʤʘץʪʘʨʜʳש 

ʙʽʨʥʝʰʝ ʤᴅʨʪʝ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɼʫʧʣʠʢʘʮʠʷ װʣʝʩʽʥʽש 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʞʦסʘʨʳ ʙʦʣʫʳ ʜʝʨʝʢʪʝʨʜʽש ʘʨʪʳץ ץʘʤʪʳʣʫʳʥ ʢᴇʨʩʝʪʽʧ, 

ʛʝʥʦʤʜʳץ ʧʦʟʠʮʠʷʣʘʨ ʙʦʡʳʥʰʘ ʩʝʥʽʤʜʽ ʢʦʥʩʝʥʩʫʩ ʪʽʟʙʝʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʘʣʳʥסʘʥ ʙʘʩʪʘʧץʳ ʩʝʢʚʝʥʠʨʣʝʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʘʨʣʳץ 

ʠʟʦʣʷʪʪʘʨ װʰʽʥ ʩʘʧʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ ʢʝʡʽʥʛʽ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʤʝʥ ʛʝʥʦʤʜʘʨʜʳ ʞʠʥʘץʪʘʫ ʢʝʟʝשʜʝʨʽʥ ʞװʨʛʽʟʫʛʝ 

ʞʝʪʢʽʣʽʢʪʽ ʜʝʨʝʢʪʽʢ ʥʝʛʽʟ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʉʝʢʚʝʥʠʨʣʝʫ ʩʧʝʮʠʬʠʢʘʣʳסʳʥ ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ Rab - Asl - 1 װʣʛʽʩʽʥʝʥ 

ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥסʘʥ 12 ʛʝʥʦʤʜʳץ ʬʨʘʛʤʝʥʪʪʽש ʩʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʪʘʣʜʘʥʜʳ. ɹʘʨʣʳץ ʬʨʘʛʤʝʥʪʪʝʨ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ʭʨʦʤʘʪʦʛʨʘʤʤʘʣʘʨʜʘ 

ʩʠʛʥʘʣʜʘʨʜʳש ʘʡץʳʥ ʙᴇʣʽʥʫʽ ʙʘʡץʘʣʳʧ, ʘʨʘʣʘʩ ʥʝʤʝʩʝ ʬʦʥʜʳץ ʩʠʛʥʘʣʜʘʨ 

ʪʽʨʢʝʣʤʝʜʽ, ʙײʣ ץʦʣʜʘʥʳʣסʘʥ ʧʨʘʡʤʝʨʣʝʨʜʽש ʞʦסʘʨʳ ʩʧʝʮʠʬʠʢʘʣʳסʳʥ ʨʘʩʪʘʜʳ 

(19-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 19 ï Rab - Asl - 1 װʣʛʽʩʽʥʝʥ ʘʣʳʥסʘʥ ʩʝʢʚʝʥʠʨʣʝʫ ʭʨʦʤʘʪʦʛʨʘʤʤʘʣʘʨʳ 

 

19-ʩʫʨʝʪʪʝ ʙʝʨʽʣʛʝʥ ʭʨʦʤʘʪʦʛʨʘʤʤʘʣʘʨ Sanger ʩʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʘʣʳʥסʘʥ. ʆʣʘʨ MiSeq ץʦʣʜʘʥʳʣסʘʥסʘ ʜʝʡʽʥʛʽ ʢʝʟʝשʜʝ ʧʨʘʡʤʝʨʣʝʨʜʽש 

ʜײʨʳʩʪʳסʳʥ ʪʝʢʩʝʨʫ ʩʘʪʳʩʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ɹʘʨʣʳץ ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥסʘʥ ʬʨʘʛʤʝʥʪʪʝʨʜʽ ʙʽʨʽʢʪʽʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

 ʘʥסʪʘʣʜʳ. ɸʣʳʥץʪʽʟʙʝʢʪʝʨʽ ʞʠʥʘ ץʛʝʥʦʤʜʳ ץʪʦʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ

ʪʽʟʙʝʢʪʝʨʜʽש ʨʝʬʝʨʝʥʪʪʽʢ KM198893 ʛʝʥʦʤʳʤʝʥ ץʘʙʘʪʪʘʩʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ 

ʙʦʣʳʧ, ʛʝʥʦʤʥʳש ʙʘʨʣʳץ ʢʦʜʪʘʫʰʳ ʘʡʤʘץʪʘʨʳ ץʘʤʪʳʣʜʳ (20-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 20 ï ɸʣʳʥסʘʥ ʩʝʢʚʝʥʩʪʝʨʜʽש ʨʝʬʝʨʝʥʪʪʽʢ ʛʝʥʦʤʜʘסʳ ʦʨʥʘʣʘʩʫʳ 

 

ʅᴅʪʠʞʝʩʽʥʜʝ Rab - Asl - 1 װʣʛʽʩʽ װʰʽʥ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʪʦʣʳץ 

ʛʝʥʦʤʜʳץ ʪʽʟʙʝʛʽ ʘʣʳʥסʘʥ ʙʦʣʩʘ, 1 - 181/1 װʣʛʽʩʽʥʜʝ ʚʠʨʫʩʪʳץ ʈʅפ 

ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש ʪᴇʤʝʥ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʝʢ N ʞᴅʥʝ G ʛʝʥʜʝʨʽʥʽש 
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ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʜʝʨʝʢʪʝʨ ʩʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש 

ʘʤʧʣʠʬʠʢʘʮʠʷ ʪʠʽʤʜʽʣʽʛʽʤʝʥ ʞᴅʥʝ ʙʘʩʪʘʧץʳ ʤʘʪʝʨʠʘʣ ʩʘʧʘʩʳʤʝʥ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʝʢʽ ʪװʨʣʽ ʪᴅʩʽʣ ʙʽʨʽʢʪʽʨʽʣʽʧ ץʦʣʜʘʥʳʣʜʳ, 

ᴅʨץʘʡʩʳʩʳʥʳש ᴇʟ ʤʽʥʜʝʪʽ ʙʦʣʜʳ. Illumina MiSeq (NGS) ʥʝʛʽʟʛʽ ᴅʜʽʩ ʨʝʪʽʥʜʝ 

ʪʘשʜʘʣʜʳ, ᴇʡʪʢʝʥʽ ʦʩʳ ʧʣʘʪʬʦʨʤʘ ʘʨץʳʣʳ ʙʘʨʣʳ31 ץ ʠʟʦʣʷʪʪʳש ʪʦʣʳץ 

ʛʝʥʦʤʜʳץ ʪʽʟʙʝʛʽ ʘʣʳʥʜʳ. ʅʝʛʽʟʛʽ ʜʝʨʝʢʪʝʨ ʦʩʳ ʪᴅʩʽʣʤʝʥ ʞʠʥʘʣʜʳ. 

Sanger ʩʝʢʚʝʥʠʨʣʝʫ ᴅʜʽʩ ̔  ʨʘʣʳ ʨʝʪʽʥʜʝײץ ʳʣʘʫץʦʩʳʤʰʘ ʙʘץ

ʧʘʡʜʘʣʘʥʳʣʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, Rab-Asl-1 װʣʛʽʩʽʥʜʝ ʞᴅʥʝ ʢʝʡʙʽʨ ʠʟʦʣʷʪʪʘʨʜʘ 

ʘʤʧʣʠʬʠʢʘʮʠʷʩʳ ץʠʳʥ, ʩʘʧʘʩʳ ʪᴇʤʝʥ ʫʯʘʩʢʝʣʝʨʜʽ ʥʘץʪʳʣʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʧʨʘʡʤʝʨʣʝʨʜʽש ʩʧʝʮʠʬʠʢʘʣʳסʳʥ ʪʝʢʩʝʨʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʜʳ. 

 

3.5 ʉʝʢʚʝʥʠʨʣʝʫ ʜʝʨʝʢʪʝʨʽʥ ʙʘʩʪʘʧץʳ ᴇשʜʝʫ ʞᴅʥʝ ʞʠʥʘץʪʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ 

ʉʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽש ʩʘʧʘʩʳ FastQC 

ʙʘסʜʘʨʣʘʤʘʩʳ ʢᴇʤʝʛʽʤʝʥ ʙʘסʘʣʘʥʜʳ. 21-ʩʫʨʝʪʪʝ FastQC ʝʩʝʙʽʥʽש çPer base 

sequence contentè (ɸ, ɹ) ʞᴅʥʝ çPer base sequence qualityè (ɺ, ɻ) ʤʦʜʫʣʴʜʝʨʽʥʽש 

ʛʨʘʬʠʢʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

ʉʫʨʝʪ 21 ï FastQC ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ ʦץʳʣʳʤʜʘʨʜʳש ʩʘʧʘʣʳץ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 
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ʐʠʢʽ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ (ɸ ʛʨʘʬʠʢ) ʥʫʢʣʝʦʪʠʜʪʝʨʜʽש 

 ʳץʘʰסʰʳʥʜʘ ʘʣײ 5ǋ שʳʣʳʤʜʘʨʜʳץʪʘʣʜʳ. ʆץʣʝʩʪʽʨʽʤʽ ʙʽʨʢʝʣʢʽ ʝʤʝʩ ʝʢʝʥʽ ʘʥʳװ

ʰʘʤʘʤʝʥ 20 ʥʫʢʣʝʦʪʠʜ, ʘʣ 3ǋ ײʰʳʥʜʘ ʰʘʤʘʤʝʥ 5 ʥʫʢʣʝʦʪʠʜ ʜʝשʛʝʡʽʥʜʝ 

ʘʫʳʪץʫʣʘʨ ʙʘʡץʘʣʜʳ. פʘʣʳʧʪʳ ʞʘסʜʘʡʜʘ ʙײʣ ʛʨʘʬʠʢʪʝ ʥʫʢʣʝʦʪʠʜʪʝʨʜʽװ שʣʝʩʽ 

ʧʘʨʘʣʣʝʣʴ ʞᴅʥʝ ʙʽʨʢʝʣʢʽ ʩʳʟʳץʪʘʨ ʪװʨʽʥʜʝ ʢᴇʨʽʥʫʽ ʪʠʽʩ. ɸʥʳץʪʘʣסʘʥ ʘʫʳʪץʫʣʘʨ 

Nextera ʥʝʛʽʟʽʥʜʝʛʽ ʢʽʪʘʧʭʘʥʘ ʜʘʡʳʥʜʘʫ ᴅʜʽʩʽʥʝ ʪᴅʥ ײץʙʳʣʳʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʩʝʙʝʙʽ ʪʘʛʤʝʥʪʘʮʠʷ ʙʘʨʳʩʳʥʜʘ ʪʨʘʥʩʧʦʟʘʟʘ ʬʝʨʤʝʥʪʽʥʽץ שʦʣʜʘʥʳʣʫʳ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ײץʨʘʤʥʳש ʰʝʪʢʽ ʘʡʤʘץʪʘʨʳʥʜʘ ʳסʳʩʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʆץʳʣʳʤʜʘʨʜʳש ʩʘʧʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʠʧʘʪʪʘʡʪʳʥ çPer base sequence 

qualityè ʤʦʜʫʣʽʥʜʝ (ɺ ʛʨʘʬʠʢ) ʩʘʧʘ ʤᴅʥʜʝʨʽʥʽש ʙʽʨʪʽʥʜʝʧ ʪᴇʤʝʥʜʝʫ װʨʜʽʩʽ 

ʙʘʡץʘʣʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʞʝʢʝʣʝʛʝʥ ʧʦʟʠʮʠʷʣʘʨ çʩʘʨʳè ʞᴅʥʝ çץʳʟʳʣè ʘʡʤʘץʪʘʨסʘ 

ʪװʩʪʽ. ɹײʣ ʘʡʤʘץʪʘʨʜʘ ʥʫʢʣʝʦʪʠʜʪʝʨʜʽ ʜײʨʳʩ ʘʥʳץʪʘʫ ʳץʪʠʤʘʣʜʳסʳ 99,9%-ʜʘʥ 

ʪᴇʤʝʥʜʝʡʜʽ. ʄײʥʜʘʡ ײץʙʳʣʳʩ Illumina ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʝʪʽʥ 

ʩʝʢʚʝʥʠʨʣʝʫʛʝ ʪᴅʥ ʞᴅʥʝ ʩʝʢʚʝʥʠʨʣʝʫ ʮʠʢʣʽ ײʟʘʨסʘʥ ʩʘʡʳʥ ʢʣʘʩʪʝʨʣʝʨʜʝʛʽ 

ʩʠʛʥʘʣʜʳש ᴅʣʩʽʨʝʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ɹʠʦʠʥʬʦʨʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ ʙʘʨʳʩʳʥʜʘ ʜʝʨʝʢʪʝʨʛʝ ʩʘʧʘʣʳץ ʢʝʩʫ 

(trimming) ʞװʨʛʽʟʽʣʜʽ. ʂʝʩʫ ʥᴅʪʠʞʝʩʽʥʜʝ çPer base sequence contentè ʛʨʘʬʠʛʽʥʜʝ 

(ɹ) ʥʫʢʣʝʦʪʠʜʪʝʨʜʽװ שʣʝʩʪʽʨʽʤʽ ʘʡʪʘʨʣʳץʪʘʡ ʪװʟʝʪʽʣʽʧ, ʩʳʟʳץʪʘʨ ʙʽʨ - ʙʽʨʽʥʝ 

ʧʘʨʘʣʣʝʣʴ ʢװʡʛʝ ʞʘץʳʥʜʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ çPer base sequence quality» 

ʛʨʘʬʠʛʽʥʜʝ (ɻ) ʩʘʧʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʥʝʛʽʟʽʥʝʥ çʞʘʩʳʣè ʘʡʤʘץʪʘ ʰʦסʳʨʣʘʥʜʳ. ɹײʣ 

ᴇשʜʝʣʛʝʥ ʜʝʨʝʢʪʝʨʜʽש ᴅʨʽ ץʘʨʘʡ de novo ʞʠʥʘץʪʘʫ ʞᴅʥʝ ʨʝʬʝʨʝʥʪʪʽʢ ʛʝʥʦʤʜʘʨסʘ 

ʢʘʨʪʘʣʘʫ װʰʽʥ ʪʦʣʳץ ʞʘʨʘʤʜʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʉʘʧʘʣʳץ ʢʝʩʫ (trimming) ʞᴅʥʝ 

ʩװʟʛʽʣʝʫ (filtering) ʥᴅʪʠʞʝʩʽʥʜʝ (ɹ ʞᴅʥʝ ɻ ʛʨʘʬʠʢʪʝʨʽ) ʙʘʨʣʳץ ʪᴇʤʝʥ ʩʘʧʘʣʳ 

ʥʫʢʣʝʦʪʠʜʪʝʨ ʤʝʥ ʘʜʘʧʪʝʨʣʽʢ ʪʽʟʙʝʢʪʝʨ ʞʦʡʳʣʜʳ.  

ʊʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ᴅʨ װʣʛʽ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ 

ʦץʳʣʳʤʜʘʨ ʩʘʥʳ 395 200-ʜʝʥ 620 958-ʛʝ ʜʝʡʽʥ ᴇʟʛʝʨʜʽ. GC - ײץʨʘʤʳ ʙʘʨʣʳץ 

ʠʟʦʣʷʪʪʘʨʜʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʪײʨʘץʪʳ ʙʦʣʳʧ, 45ï47% ʘʨʘʣʳסʳʥʜʘ 

ʩʘץʪʘʣʜʳ. ʆץʳʣʳʤʜʘʨʜʳש ʦʨʪʘʰʘ ײʟʳʥʜʳסʳ 213ï282 ʥʫʢʣʝʦʪʠʜ ʜʠʘʧʘʟʦʥʳʥʜʘ 

ʙʦʣʜʳ. De novo ʞʠʥʘץʪʘʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʢʦʥʪʠʛʪʝʨʜʽײ שʟʳʥʜʳסʳ 

2326 ʥ.ʞ.-ʜʝʥ 5564 ʥ.ʞ.-ʛʝ ʜʝʡʽʥ ʞʝʪʪʽ. 

ɸʣʳʥסʘʥ ʢʦʥʪʠʛʪʝʨ BLAST ʪʘʣʜʘʫʳ ʘʨץʳʣʳ ʩʘʣʳʩʪʳʨʳʣʳʧ, ײץʪʳʨʳץ 

ʚʠʨʫʩʳʥʘ ʞʘʪʘʪʳʥ ʢʝʣʝʩʽ ʨʝʬʝʨʝʥʪʪʽʢ ʪʽʟʙʝʢʪʝʨʤʝʥ ʞʦסʘʨʳ ʩᴅʡʢʝʩʪʽʢ ʢᴇʨʩʝʪʪʽ: 

KT728349.1, LN879480.1, KX148159.1 ʞᴅʥʝ KP997032.1. 

ʈʝʬʝʨʝʥʪʪʽʢ ʛʝʥʦʤʜʘʨסʘ ʦץʳʣʳʤʜʘʨʜʳ ʢʘʨʪʘʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ 31 Rabies 

virus ʠʟʦʣʷʪʳʥʳש ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʢʦʥʩʝʥʩʫʩʪʳץ ʪʽʟʙʝʢʪʝʨʽ ʘʣʳʥʜʳ. ɸʣʳʥסʘʥ 

ʢʦʥʩʝʥʩʫʩʪʘʨ ʚʠʨʫʩʪʳש ʙʘʨʣʳץ ʢʦʜʪʘʡʪʳʥ ʘʡʤʘץʪʘʨʳʥ ץʘʤʪʳʧ, ʦʣʘʨʜʳש 

 ʪʘʫץʳʥʜʘ ʙʦʣʜʳ. De novo ʞʠʥʘסʳ 11770 ï 11874 ʥʫʢʣʝʦʪʠʜ ʘʨʘʣʳסʟʳʥʜʳײ

ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʘʣʳʥסʘʥ ʢʦʥʪʠʛʪʝʨ ʨʝʬʝʨʝʥʪʪʽʢ ʛʝʥʦʤʜʘʨʤʝʥ (ʤʳʩʘʣʳ, 

NC_001542 ʥʝʤʝʩʝ ʙʘʩץʘ ʩʪʘʥʜʘʨʪʪʳ RABV ʨʝʬʝʨʝʥʩʪʝʨʽʤʝʥ) ʩʘʣʳʩʪʳʨʳʣʳʧ, 

ʢʘʨʪʘʣʘʥסʘʥ ʢʝʟʜʝ ʤʝʜʠʘʥʜʳץ ʦץʫ ʪʝʨʝשʜʽʛʽ (median read depth) 1823Ĭï7587× 

ʘʨʘʣʳסʳʥʜʘ ʪʽʨʢʝʣʜʽ. ɹײʣ ʤᴅʥʜʝʨ ʚʠʨʫʩʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘ ʢʝשʽʥʝʥ 

 ʛʝʡʽשʘʨʳ: ᴅʜʝʪʪʝ 100Ĭï500Ĭ ʜʝסʦʣʜʘʥʳʣʘʪʳʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʝʥ ʝʜᴅʫʽʨ ʞʦץ

ʞʝʪʢʽʣʽʢʪʽ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ, ʘʣ ʪʦʣʳץ ʛʝʥʦʤ ʥʝʛʽʟʽʥʜʝʛʽ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ 

 ʘʨʳסʘʙʳʣʜʘʥʘʜʳ. ʆʩʳʥʜʘʡ ʞʦץ ʛʝʡ ᴇʪʝ ʩʘʧʘʣʳ ʜʝʧשʘʨʳ ʜʝסʰʽʥ 1000Ĭ-ʪʝʥ ʞʦװ

 ʞᴅʥʝ ץʬʠʣʦʛʝʥʝʪʠʢʘʣʳ שʪʽʟʙʝʢʪʽ ץʛʝʥʦʤʜʳ ץʘʥ 31 ʪʦʣʳסʜʽʛʽ ʘʣʳʥשʘʤʪʫ ʪʝʨʝץ
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ʬʠʣʦʜʠʥʘʤʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ ʩʝʥʽʤʜʽ ᴅʨʽ ʜᴅʣ ʧʘʡʜʘʣʘʥʫסʘ ʞʘʨʘʤʜʳ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ [114]. 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽש ʩʘʧʘ ʧʘʨʘʤʝʪʨʣʝʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ Q30 ʜʝשʛʝʡʽ ʤʝʥ 

 ץʚʠʨʫʩʦʣʦʛʠʷʣʳ ץʘʨʘʣʳץʘʟʽʨʛʽ ʭʘʣʳץ ,ʘʨʳ ʙʦʣʫʳסʞʦ שʜʽʛʽʥʽשʘʤʪʫ ʪʝʨʝץ

ʟʝʨʪʪʝʫʣʝʨ ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ ʢʝʣʝʜʽ. ɹײʣ ʥᴅʪʠʞʝʣʝʨ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 

 ץʛʝʥʝʪʠʢʘʣʳ-ץʚʠʨʫʩʳ (RABV) ʠʟʦʣʷʪʪʘʨʳ ʙʦʡʳʥʰʘ ʤʦʣʝʢʫʣʘʣʳ ץʪʳʨʳײץ

ʢʘʨʪʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʬʠʣʦʛʝʦʛʨʘʬʠʷʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʫʛʝ ʞᴅʥʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʞʝʪʢʽʣʽʢʪʽ סʳʣʳʤʠ ʥʝʛʽʟ 

ʙʝʨʝʜʽ. 

 

 ʛʝʥʦʪʠʧʪʽʢ ʞᴅʥʝ שʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳ ץʪʳʨʳײפ 3.6

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 
 

3.6.1 ɻʝʥʦʪʠʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

RABV - GLUE ʞᴅʥʝ NCBI Virus ʜʝʨʝʢץʦʨʣʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʞװʨʛʽʟʽʣʛʝʥ 

ʛʝʥʦʪʠʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʛʝʥ 31 ײץʪʳʨʳץ ʚʠʨʫʩʳ ʠʟʦʣʷʪʳʥʳש 

ʙʘʨʣʳסʳ ʜʘʣʘʣʳץ ʪʠʧʢʝ (Cosmopolitan major clade) ʞʘʪʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. 

ʆʣʘʨʜʳ30 ש-ʳ Cosmopolitan CA1 ʤʠʥʦʨ ʢʣʘʩʳʥʘ ʝʥʛʽʟʽʣʜʽ, ʘʣ Rab - 228 ʠʟʦʣʷʪʳ 

 .ʪʘʣʤʘʜʳ (16-ʢʝʩʪʝ, 22-ʩʫʨʝʪ)ץʰʽʥ ʤʠʥʦʨ ʢʣʘʩʳ ʘʥʳװ

Rab - 228 ʠʟʦʣʷʪʳʥʳש ʪʘʢʩʦʥʦʤʠʷʣʳץ ʦʨʥʳʥ ʥʘץʪʳʣʘʫ ʤʘץʩʘʪʳʥʜʘ RABV 

- GLUE ʜʝʨʝʢץʦʨʳʥʳש ʪʦʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ ʧʘʡʜʘʣʘʥʳʣʳʧ, N ʛʝʥʽʥʽש 

ʪʦʣʳץ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʛʽ ʙʦʡʳʥʰʘ ץʦʩʳʤʰʘ BLAST ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. 

ɻʦʤʦʣʦʛʠʷ ʤᴅʥʜʝʨʽʥ ʢʝʤʫ ʨʝʪʽʤʝʥ ʩײʨʳʧʪʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ Rab - 228 ʪʽʟʙʝʛʽ 

ʤʠʥʦʨ ʢʣʘʩʳ ʘʥʳץʪʘʣʤʘסʘʥ ʙʽʨץʘʪʘʨ ʠʟʦʣʷʪʪʘʨʤʝʥ ʞʦסʘʨʳ ץײʩʘʩʪʳץ ʢᴇʨʩʝʪʪʽ, 

ʩʦʥʳש ʽʰʽʥʜʝ: AF045664 (97,33%; ʪװʣʢʽ, 1998 ʞ.), LN879480 (99,26%; 

ᴄʟʝʨʙʘʡʞʘʥ, 2002 ʞ., ʠʪ), KY765901 (98,37%; ʊᴅʞʽʢʩʪʘʥ, 2012 ʞ., ʠʪ), 

MT079918, MT079908, MT079949, MT079935 (98,74ï98,96%; ɻʨʫʟʠʷ, 2015 ʞ., 

ʠʪ), MW055108 (98,89%; ɻʨʫʟʠʷ, 2016 ʞ., ʠʪ) ʞᴅʥʝ KT965733 (99,60%; 92% 

ʞʘʤʳʣסʳʤʝʥ, ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ, 2014 ʞ., ʰʠʙᴇʨʽ). 

ʆʩʳ ʠʟʦʣʷʪʪʘʨ ʪʦʙʳ CA1 ʤʠʥʦʨ ʢʣʘʩʳʥʘ ʞʘʪʘʪʳʥ ʪʽʟʙʝʢʪʝʨʜʝʥ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʙᴇʣʝʢ ʦʨʥʘʣʘʩץʘʥ, ʙײʣ Rab - 228 ʠʟʦʣʷʪʳʥʳש ʙײʨʳʥ 

ʩʠʧʘʪʪʘʣʤʘסʘʥ ʞʘשʘ ʤʠʥʦʨ ʢʣʘʩʪʳש ᴇʢʽʣʽ ʙʦʣʫʳ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ P ʛʝʥʽʥ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ Rab - 014 ʠʟʦʣʷʪʳʥʜʘ TAA ʩʪʦʧ 

- ʢʦʜʦʥʳʥʳש ʛʣʫʪʘʤʠʥʜʽ ʢʦʜʪʘʡʪʳʥ CAA ʢʦʜʦʥʳʥʘ ʘʫʳʩʫʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ 

ʤʫʪʘʮʠʷ ʬʦʩʬʦʧʨʦʪʝʠʥʥʽײ שʟʳʥʜʳסʳʥ 4 ʘʤʠʥץʳʰץʳʣ ץʘʣʜʳסʳʥʘ ʘʨʪʪʳʨʘʜʳ, 

ʘʣʘʡʜʘ ʦʥʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ᴅʩʝʨʽ ץʦʩʳʤʰʘ ʟʝʨʪʪʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 
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ʂʝʩʪʝ 16 ï RABV - GLUE ʜʝʨʝʢץʦʨʳʥʘʥ ʘʥʳץʪʘʣסʘʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʢʣʘʩʪʘʨ 
 

Sequence 
Identified as 

RABV 
Major clade Minor clade 

Closest full genome 

reference sequence 

Coding region coverage 

N, % P, % M, % G, % L, % 

Rab - 1 - 3 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 99.28 

Rab - 1 - 4 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

Rab - 1 - 5 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 100.00 

Rab - 1 - 8 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 100.00 

Rab - 2 - 1 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 100.00 

Rab - 2 - 5 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 98.85 

Rab - 3 - 1 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.26 

Rab - 4 - 1 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 90.42 

Rab - 5 - 1 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

Rab - 5 - 5 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 100.00 

Rab - 6 - 1 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 90.42 

Rab - 6 - 2 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 99.24 

Rab - 7 - 4 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.42 

Rab - 8 - 4 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

Rab - 9 - 1 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 97.60 

Rab - 10 - 1 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

Rab - 11 - 1 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

Rab - 12C Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 100.00 

Rab - 13 - 1 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

Rab - 014 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

Rab - 14 - 1 - blue Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.42 

Rab - 15 - 1 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 100.00 

Rab - 16 - 6 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

consensus_N_Rab - 35 - 1 - 4 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.42 

Rab - 35 - 2 - 4 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 90.25 

Rab - 228 Yes Cosmopolitan unknown KX148159 100.00 100.00 100.00 100.00 100.00 

Rab - 231 - 1 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 100.00 

Rab - 349 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 98.77 

Rab - Arman - 1 Yes Cosmopolitan Cosmopolitan CA1 JQ944705 100.00 100.00 100.00 100.00 99.53 

Rab - Arman - 2 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 100.00 

Rab - Asl - 1 Yes Cosmopolitan Cosmopolitan CA1 KX148159 100.00 100.00 100.00 100.00 96.59 
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ʉʫʨʝʪ 22 ï 2020 ʞʳʣʜʘʥ 2022 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʘ NCBI ʪʽʟʙʝʛʽʥʝʥ ʘʣʳʥסʘʥ 

 ʪʽʟʙʝʢʪʝʨʽ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ
 

ɽʩʢʝʨʪʫ ï RABV - GLUE ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 

 

ɻʝʥʦʪʠʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ RABV - GLUE ʞᴅʥʝ NCBI Virus ʨʝʩʫʨʩʪʘʨʳʥʜʘ 

ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʜʽ.  

RABV-GLUE ʞᴅʥʝ NCBI Virus ʜʝʨʝʢץʦʨʣʘʨʳʥ ʧʘʡʜʘʣʘʥʳʧ ʞװʨʛʽʟʽʣʛʝʥ 

ʛʝʥʦʪʠʧʪʝʫ ʙʘʨʳʩʳʥʜʘ ʟʝʨʪʪʝʫʛʝ ʝʥʛʽʟʽʣʛʝʥ 31 ײץʪʳʨʳץ ʚʠʨʫʩʳ ʠʟʦʣʷʪʳʥʳש 

ʙʘʨʣʳסʳ Cosmopolitan (major clade) ʪʦʙʳʥʘ ʞʘʪʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ 
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ʜʝʨʝʢʪʝʨʜʽש ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞᴅʥʝ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʤʘשʳʟʳ ʘʡץʳʥ 

ʢᴇʨʽʥʝʜʽ. 

Cosmopolitan ʢʣʘʩʳʥʳש ʪʦʣʳץ ʙʘʩʳʤ ʙʦʣʫʳ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ 

 ץʨʜʝ ʙʽʨʢʝʣʢʽ ʛʝʥʝʪʠʢʘʣʳװʘʡʥʘʣʳʤʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ

ʥʝʛʽʟʜʝ ץʘʣʳʧʪʘʩץʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʄײʥʜʘʡ ʥᴅʪʠʞʝʣʝʨ ץʦʣʜʘʥʳʣʳʧ ʞװʨʛʝʥ ʇʊʈ-

ʪʝʩʪ ʞװʡʝʣʝʨʽ ʤʝʥ ʧʨʘʡʤʝʨʣʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʞʘʥʘʤʘ ʪװʨʜʝ ʨʘʩʪʘʡʜʳ, ᴇʡʪʢʝʥʽ 

Cosmopolitan ʢʣʘʩʳ ᴅʣʝʤʜʽʢ ʘʫץʳʤʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʆʨʪʘʣʳץ ɸʟʠʷʜʘ, ʝש ʢʝש 

ʪʘʨʘʣסʘʥ ᴅʨʽ ʛʝʥʝʪʠʢʘʣʳץ ʪײʨʘץʪʳ ʪʦʧʪʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. 

ʕʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʠʟʦʣʷʪʪʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ (30 װʣʛʽ, 

96,7%) Cosmopolitan CA1 ʤʠʥʦʨ ʢʣʘʩʳʥʘ ʞʘʪʫʳ ʚʠʨʫʩʪʳש çʜʘʣʘʣʳץè 

ʘʡʥʘʣʳʤʳʤʝʥ, ʷסʥʠ ʞʘʙʘʡʳ ʬʘʫʥʘ ʘʨץʳʣʳ ʪʘʨʘʣʫʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʥʝʛʽʟʛʽ ʨʝʟʝʨʚʫʘʨ ʨʝʪʽʥʜʝ ʪװʣʢʽʣʝʨ ʤʝʥ ץʘʨʩʘץʪʘʨ 

ʩʝʢʽʣʜʽ ʞʳʨʪץʳʰʪʘʨ ץʘʨʘʩʪʳʨʳʣʘʜʳ, ʘʣ ʠʥʬʝʢʮʠʷʥʳש ʪʘʨʘʣʫʳ ʤʝʤʣʝʢʝʪʪʽʢ 

ʰʝʢʘʨʘʣʘʨʤʝʥ ʰʝʢʪʝʣʤʝʡʪʽʥʽʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

Rab-228 ʠʟʦʣʷʪʳ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ, ʩʝʙʝʙʽ ʦʥʳש ʤʠʥʦʨ ʢʣʘʩʳ 

çʘʥʳץʪʘʣʤʘסʘʥè ʨʝʪʽʥʜʝ ʪʽʨʢʝʣʛʝʥ. N ʛʝʥʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ BLAST-ʪʘʣʜʘʫ 

ʙײʣ ʠʟʦʣʷʪʪʳש ʂʘʚʢʘʟ ᴇשʽʨʽʥʜʝʛʽ (ɻʨʫʟʠʷ, ᴄʟʝʨʙʘʡʞʘʥ) ʞᴅʥʝ ʊᴅʞʽʢʩʪʘʥʜʘסʳ 

ʰʪʘʤʤʜʘʨʤʝʥ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ץײʩʘʩ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ (97,33ï99,60%). ʉʦʥʳʤʝʥ 

 ʳʥʜʘ ʰʠʙᴇʨʽʜʝʥ ʙᴇʣʽʥʛʝʥסʩʪʘʥ ʘʫʤʘץʘʟʘפ ʩʪʽʢװʪשʞʳʣʳ ʆ 2014 שʘʪʘʨ, ʦʥʳץ

ʠʟʦʣʷʪʧʝʥ ʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥʜʳסʳ ʙײʣ ʚʘʨʠʘʥʪʪʳש ʘʡʤʘץ ʽʰʽʥʜʝ ײʟʘץ ʫʘץʳʪ 

ʩʘץʪʘʣʳʧ ʢʝʣʝ ʞʘʪץʘʥ, ʙʝʣʛʽʣʽ ʙʽʨ ʜᴅʨʝʞʝʜʝ ʣʦʢʘʣʠʟʘʮʠʷʣʘʥסʘʥ ʵʚʦʣʶʮʠʷʣʳץ 

ʪʘʨʤʘץ ʙʦʣʫʳ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʪʦʧʪʳש CA1 ʢʣʘʩʳʥʘ ʪʽʢʝʣʝʡ 

 ʘʥ ʞʝʢʝ ʤʠʥʦʨסʩʠʧʘʪʪʘʣʤʘ ץʨʳʥ ʪʦʣʳײʳʥʜʘ ʙסʩʪʘʥ ʘʫʤʘץʘʟʘפ ʦʩʳʣʤʘʫʳץ

ʢʣʘʩʪʳש ʙʦʣʫʳ ʳץʪʠʤʘʣ ʜʝʛʝʥ ʦʡסʘ ʞʝʪʝʣʝʡʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ᴇשʽʨʣʽʢ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽʥ ʥʘץʪʳʣʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

ʌʫʥʢʮʠʦʥʘʣʜʳץ ᴇʟʛʝʨʽʩʪʝʨ ʜʝ ʘʥʳץʪʘʣʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, P ʛʝʥʽʥ ʪʘʣʜʘʫ 

ʢʝʟʽʥʜʝ Rab-014 ʠʟʦʣʷʪʳʥʜʘ ʩʪʦʧ-ʢʦʜʦʥʥʳש TAA-ʜʘʥ CAA-סʘ ʘʫʳʩʫʳ 

ʪʽʨʢʝʣʛʝʥ, ʩʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʬʦʩʬʦʧʨʦʪʝʠʥʥʽײ שʟʳʥʜʳסʳ ʪᴇʨʪ 

ʘʤʠʥץʳʰץʳʣʳʥʘ ײʟʘʨסʘʥ. ʄײʥʜʘʡ ᴇʟʛʝʨʽʩ ʚʠʨʫʩʪʳש ʨʝʧʣʠʢʘʮʠʷʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʥʝʤʝʩʝ ʧʘʪʦʛʝʥʜʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʥʝ ʳץʧʘʣ ʝʪʫʽ ʤװʤʢʽʥ, ᴅʨʽ ʙײʣ 

 ᴇʟʛʝʨʽʩʪʝʨʛʝ ץʛʝʡʜʝ ʤʠʢʨʦʵʚʦʣʶʮʠʷʣʳשʜʝ ץʛʝʥʦʤʜʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ

 .ʘʥʳʥ ʢᴇʨʩʝʪʝʜʽסʰʳʨʘʧ ʦʪʳʨײ

 

 ץʞʘʣʧʳ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳ שʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳ ץʪʳʨʳײפ 3.6.2

 ʨʳʣʳʤʳײץ

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ װʰʽʥ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש N ʛʝʥʽʥʽש 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʩʝʙʝʙʽ ʙײʣ ʛʝʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʘʥʳץʪʘʫסʘ ʝץ שʦʣʘʡʣʳ ʤʘʨʢʝʨ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʊʘʣʜʘʫסʘ 

ʦʩʳ ʟʝʨʪʪʝʫʜʝ ʘʣʳʥסʘʥ 31 ʠʟʦʣʷʪ, ʩʦʥʜʘʡ - ʘפ ץʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʘʥ ʞᴅʥʝ 

ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʜʝʥ ʘʣʳʥסʘʥ 199 ʘʥʳץʪʘʤʘʣʳץ RABV ʪʽʟʙʝʛʽ ʝʥʛʽʟʽʣʜʽ. 

ɸʥʳץʪʘʤʘʣʳץ ʪʽʟʙʝʢʪʝʨ RABV - ʜʽש ʪᴇʨʪ ʥʝʛʽʟʛʽ ʢʣʘʩʳʥʘ ʙᴇʣʽʥʜʽ: ɸʟʠʷʣʳץ, 

 ʽʰʢʽ שʦʣʘʨʜʳ ,ץʞᴅʥʝ ʂʦʩʤʦʧʦʣʠʪʠʢʘʣʳ ץʥʜʽ ʩʫʙʢʦʥʪʠʥʝʥʪʽ, ɸʨʢʪʠʢʘʣʳת

ʩʫʙʢʣʘʜʘʣʘʨʳ ʝʩʢʝʨʽʣʜʽ. ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ Neighbor - Joining ᴅʜʽʩʽʤʝʥ 

 ʳʣʳץʩʝʥʽʤʜʽʣʽʛʽ 1000 bootstrap ʨʝʧʣʠʢʘʮʠʷʩʳ ʘʨ שʪʘʨʜʳץʨʳʣʳʧ, ʪʘʨʤʘײץ

ʙʘסʘʣʘʥʜʳ. N ʛʝʥʽ ʪʽʟʙʝʢʪʝʨʽʥʽש ᴇʟʘʨʘ ץײʩʘʩʪʳסʳ ʞʦסʘʨʳ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ 
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Neighbor - Joining ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʝʩʝʧʪʝʫ װʜʝʨʽʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʤʝʥ ʞᴅʥʝ 

ʘʫץʳʤʜʳ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨʜʘ ʢʣʘʩʪʝʨʣʝʨʜʽש ʙʘʩʪʘʧץʳ ײץʨʳʣʳʤʳʥ 

ʩʝʥʽʤʜʽ ʘʡץʳʥʜʘʫ ʤװʤʢʽʥʜʽʛʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʂʝʡʽʥʛʽ ʢʝʟʝשʜʝ ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʥʘץʪʳʣʘʫ װʰʽʥ ɹʘʡʝʩʪʽʢ ʪʘʣʜʘʫ ʘʣʛʦʨʠʪʤʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʛʝʥ 31 ʰʪʘʤʥʳש 

ʙʘʨʣʳסʳ ʢʦʩʤʦʧʦʣʠʪʠʢʘʣʳץ ʢʣʘʜʘ ʰʝʛʽʥʜʝ ʪʦʧʪʘʩʪʳʨʳʣʜʳ (23-ʩʫʨʝʪ). ʆʣʘʨʜʳש 

30-ʳ ʜʘʣʘʣʳץ ʪʠʧʢʝ (ST, Cosmopolitan CA1) ʞʘʪʩʘ, Rab - 228 ʠʟʦʣʷʪʳ ʞʝʢʝ 

ʪʘʨʤʘץ ʪװʟʜʽ, ʙײʣ ʦʥʳש ʙʘʩץʘ ʩʫʙʢʣʘʜʘʣʘʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳʥ ʪʘסʳ ʜʘ 

ʨʘʩʪʘʜʳ. 

 

 
 

ʉʫʨʝʪ 23 ï ײפʪʳʨʳץ ʚʠʨʫʩʳʥʳש (RABV) N ʛʝʥʽ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ r

 

 ץʢʣʘʜʘ ʆʨʪʘʣʳ ץʘʥ ʢʦʩʤʦʧʦʣʠʪʠʢʘʣʳסʪʘʨʘʣ שʳʥʜʘ ʢʝסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʞᴅʥʝ ʉʦʣʪװʩʪʽʢ ɸʟʠʷ ʘʡʤʘץʪʘʨʳʥʜʘ ʙײʨʳʥ ʩʠʧʘʪʪʘʣסʘʥ ʜʘʣʘʣʳץ ʪʠʧ ʧʝʥ ʦסʘʥ 

ʞʘץʳʥ ʩʫʙʢʣʘʜʘʣʘʨʜʳ ץʘʤʪʠʜʳ. ʆʩʳ ʟʝʨʪʪʝʫʜʝ ʘʣʳʥסʘʥ ST ʩʫʙʢʣʘʜʳʥʘ 

ʞʘʪʘʪʳʥ ʰʪʘʤʜʘʨ ʥʝʛʽʟʽʥʝʥ ʪװʣʢʽʣʝʨʜʝʥ, ʠʪʪʝʨʜʝʥ ʞᴅʥʝ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʥ ʙᴇʣʽʥʽʧ, 

 .ʽʨʣʝʨʽʥʜʝ ʪʽʨʢʝʣʛʝʥשʩʪʽʢ ʞᴅʥʝ ʙʘʪʳʩ ᴇװʳʩ, ʩʦʣʪסʰʳ שʩʪʘʥʥʳץʘʟʘפ

Rab - 228 ʠʟʦʣʷʪʳ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽʥʝʥ ʘʣʳʥסʘʥ ʠʪ װʣʛʽʩʽʥʝʥ 

ʙᴇʣʽʥʽʧ, ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʥʝʛʽʟʛʽ CA1 ʢʣʘʩʪʝʨʽʥʝʥ ʙᴇʣʝʢ ʦʨʥʘʣʘʩʫʳ 

ʘʨץʳʣʳ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʜʳ. ɹײʣ ʜʝʨʝʢ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʘʡʤʘץʪʳץ 

ʵʚʦʣʶʮʠʷʩʳʥʜʘ ʙײʨʳʥ ʝʩʢʝʨʽʣʤʝʛʝʥ ʪʘʨʤʘץʪʳש ʙʦʣʫʳ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 
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3.6.3 ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ʘʫʤʘסʳʥʜʘ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ײץʪʳʨʳץ 

ʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳש ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ ʘʫʤʘסʳʥʘʥ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ʜʘʣʘʣʳײץ ץʪʳʨʳץ 

ʚʠʨʫʩʳ ʠʟʦʣʷʪʳʥʳש N ʛʝʥʽ ʬʨʘʛʤʝʥʪʪʝʨʽʥʽש ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ʊʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ᴇשʽʨʜʝ ʘʡʥʘʣʳʤʜʘסʳ 

ʚʠʨʫʩ ʰʪʘʤʜʘʨʳ ʤʝʥ ʠʟʦʣʷʪʪʘʨʳʥʳש ᴇʟʘʨʘ ʵʚʦʣʶʮʠʷʣʳץ ʙʘʡʣʘʥʳʩʳʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ ײץʨʘʩʪʳʨʳʣʜʳ (24-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 24 ï ʐפʆ ʘʫʤʘסʳʥʜʘסʳ ײץʪʳʨʳץ ʚʠʨʫʩʳ ʰʪʘʤʜʘʨʳ ʤʝʥ ʠʟʦʣʷʪʪʘʨʳʥʳש 

N ʛʝʥʽ ʬʨʘʛʤʝʥʪʽ ʥʝʛʽʟʽʥʜʝ ʩʘʣʳʥסʘʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ 

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʳ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʟʝʨʪʪʝʣʛʝʥ ʠʟʦʣʷʪʪʘʨʜʳש 

ʙʘʨʣʳסʳ ʢʣʘʩʩʠʢʘʣʳץ Rabies virus ʪװʨʽʥʝ (RABV) ʞʘʪʘʪʳʥʳ ʞᴅʥʝ 

ʢʦʩʤʦʧʦʣʠʪʠʢʘʣʳץ ʢʣʘʜʘ ʰʝʛʽʥʜʝ ʪʦʧʪʘʩʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɸסʘʰ 

 ʜʝʨʝʢʪʝʨ ץʘʨʘʣʳץʘʥ ʠʟʦʣʷʪʪʘʨ ʭʘʣʳסʳʥʘʥ ʘʣʳʥסʩʪʘʥ ʘʫʤʘץʘʟʘפ ʨʳʣʳʤʳʥʜʘײץ

 ʦʣʠʷ, ʀʨʘʥ ʞᴅʥʝ ʇʦʣʴʰʘסשʳʪʘʡ, ʄʦפ ,ʳ (GenBank) ʈʝʩʝʡסʦʨʳʥʜʘץ

ʘʫʤʘץʪʘʨʳʥʘʥ ʪʽʨʢʝʣʛʝʥ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨʳʣʳʧ 

ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. N ʛʝʥʽ ʬʨʘʛʤʝʥʪʪʝʨʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʛʝʥ ʩʘʣʳʩʪʳʨʤʘʣʳ 
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ʪʘʣʜʘʫ ʠʟʦʣʷʪʪʘʨʜʳ ʘʣʪʳ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʦʧץʘ (ʢʣʘʩʪʝʨʛʝ) ʙᴇʣʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʜʽ. ʂʣʘʩʪʝʨʣʝʨʜʽ ʘʥʳץʪʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽ ʨʝʪʽʥʜʝ N ʛʝʥʽ ʙʦʡʳʥʰʘ 

ʥʫʢʣʝʦʪʠʜʪʽʢ ʩᴅʡʢʝʩʪʽʢʪʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽ (98-100%), ʪʘʨʤʘץʪʘʨʜʳש 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ץʦʣʜʘʫʳ (BS > 75%) ʞᴅʥʝ ʢᴇʨʰʽʣʝʩ ʤʝʤʣʝʢʝʪʪʝʨʜʽש (ʈʌ, פʍʈ) 

ʙʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘץʪʳץ ʰʪʘʤʜʘʨʳʤʝʥ ʪʦʧʦʣʦʛʠʷʣʳץ ʙʽʨʣʝʩʫʽ ʘʣʳʥʜʳ7 

ɸʪʘʣסʘʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʦʧʪʘʨʜʳץ שʘʣʳʧʪʘʩʫʳ ʦʣʘʨʜʳש ʛʝʦʛʨʘʬʠʷʣʳץ 

ʰʳסʫ ʪʝʛʽʥʝ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʙʘʡץʘʣʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ: 

1 ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʦʧץʘ Rab-3-1 (OP477383) ʞᴅʥʝ Rab-5-1 (OP477386) 

ʠʟʦʣʷʪʪʘʨʳ ʢʽʨʜʽ. ɹײʣ ʠʟʦʣʷʪʪʘʨ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʳפ שʠʳʨ ʐʳסʳʩ 

ʘʡʤʘסʳʥʘʥ, ʩʦʥʳש ʽʰʽʥʜʝ ʇʨʠʤʦʨʴʝ ᴇʣʢʝʩʽʥʝʥ ʪʽʨʢʝʣʛʝʥ ʰʪʘʤʜʘʨסʘ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥ. 

2 ʪʦʧץʘ Rab-11-1 (OP477370), Rab-10-1 (OP477369), Rab-9-1 (OP477390) 

ʞᴅʥʝ Rab-2-1 (OP477379) ʠʟʦʣʷʪʪʘʨʳ ʪʦʧʪʘʩʪʳ. ɸʪʘʣסʘʥ ʠʟʦʣʷʪʪʘʨ ʈʝʩʝʡ 

ʘʫʤʘסʳʥʜʘסʳ ʰʪʘʤʜʘʨʤʝʥ ʙʽʨ ʢʣʘʩʪʝʨʜʝ ʦʨʥʘʣʘʩʳʧ, ʦʨʪʘץ ʵʚʦʣʶʮʠʷʣʳץ ʰʳסʫ 

ʪʝʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

3 ʪʦʧ ײץʨʘʤʳʥʘ Rab-4-1 (OP477385) ʠʟʦʣʷʪʳ ʝʥʜʽ. ɹײʣ ʠʟʦʣʷʪ ʆʤʙʳ 

ʦʙʣʳʩʳ (ʈʝʩʝʡ) ʞᴅʥʝ ɸץʤʦʣʘ ʦʙʣʳʩʳʥʜʘ (פʘʟʘץʩʪʘʥ) ʙײʨʳʥ ʪʽʨʢʝʣʛʝʥ 

AY352466 ʞᴅʥʝ AY352491 ʥᴇʤʽʨʣʽ ʰʪʘʤʜʘʨסʘ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥʜʳץ 

ʢᴇʨʩʝʪʪʽ. 

4 ʪʦʧʪʘ Rab-Asl-1 (OP477393) ʠʟʦʣʷʪʳ פʳʪʘʡ ʍʘʣʳץ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʐʳשʞʘש ᴇשʽʨʽʥʝʥ ʪʽʨʢʝʣʛʝʥ KU041696 ʞᴅʥʝ KJ152773 ʰʪʘʤʜʘʨʳʤʝʥ, ʩʦʥʜʘʡ-

ʘץ ʈʝʩʝʡʜʽש ʅʦʚʦʩʠʙʠʨʩʢ ʦʙʣʳʩʳʥʜʘסʳ AY352463 ʰʪʘʤʳʤʝʥ ʙʽʨ ʪʘʨʤʘץץʘ 

ʙʽʨʽʢʪʽ. 

5 ʞᴅʥʝ 6 ʪʦʧʪʘʨ ʪʠʽʩʽʥʰʝ Rab-349 (OP477384) ʞᴅʥʝ Rab-6-1 (OP477388) 

ʠʟʦʣʷʪʪʘʨʳʤʝʥ ײʩʳʥʳʣʜʳ. ɹײʣ ʠʟʦʣʷʪʪʘʨ ʜʘ ʈʝʩʝʡʜʽש ʅʦʚʦʩʠʙʠʨʩʢ ʦʙʣʳʩʳʥʘʥ 

ʩʠʧʘʪʪʘʣסʘʥ ʰʪʘʤʜʘʨסʘ ʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʘʡʥʘʣʳʤʜʘסʳ ײץʪʳʨʳץ 

ʚʠʨʫʩʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽ ʞʦסʘʨʳ ʝʢʝʥʽʥ ʞᴅʥʝ ʙײʣ ʘʡʤʘץʪʳש ʙʽʨʥʝʰʝ 

ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʵʧʠʟʦʦʪʠʷʣʳץ ʦʰʘץʪʘʨʜʳש ʪʦסʳʩץʘʥ ʘʡʤʘסʳ ʙʦʣʫʳ ʤװʤʢʽʥ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʄײʥʜʘʡ ʞʘסʜʘʡ ʞʘʙʘʡʳ ʞᴅʥʝ װʡ ʞʘʥʫʘʨʣʘʨʳʥʳש ʢᴇʰʽ - ץʦʥʳ, 

ʩʦʥʜʘʡ-ʘץ ʢᴇʨʰʽʣʝʩ ʤʝʤʣʝʢʝʪʪʝʨʤʝʥ ʰʝʢʘʨʘʣʘʩ ʘʫʤʘץʪʘʨ ʘʨץʳʣʳ ʚʠʨʫʩ 

ʰʪʘʤʜʘʨʳʥʳש ʪʘʨʘʣʫʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. 

 

3.6.4 ɸʪʳʨʘʫ ʦʙʣʳʩʳ ʘʫʤʘסʳʥʜʘ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ 

ʠʟʦʣʷʪʪʘʨʳʥʳש ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ɸʪʳʨʘʫ ʦʙʣʳʩʳʥʳפ שʳʟʳʣץʦסʘ ʘʫʜʘʥʳ, ʄʠʷʣʳ ʘʫʳʣʳʥʜʘ 2021 ʞʳʣʜʳש 

ʩᴅʫʽʨ ʘʡʳʥʜʘ װʡ ʽʨʽ ץʘʨʘ ʤʘʣʳʥʘʥ ʘʣʳʥסʘʥ 5 Rabies virus ʠʟʦʣʷʪʳʥʘ (Rab - 1 - 4, 

Rab - 7 - 4, Rab - 8 - 4, Rab - 35 - 1 - 4 ʞᴅʥʝ Rab - 35 - 2 - 4) ʪʦʣʳץ ʛʝʥʦʤʜʳץ 

ʩʝʢʚʝʥʠʨʣʝʫ ʞװʨʛʽʟʽʣʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʘʪʘʣסʘʥ ʠʟʦʣʷʪʪʘʨ װʰʽʥ ʙʘʨʣʳץ ʢʦʜʪʘʡʪʳʥ 

ʘʡʤʘץʪʘʨʜʳ ץʘʤʪʠʪʳʥ ʢʦʥʩʝʥʩʫʩ ʪʽʟʙʝʢʪʝʨʽ ʘʣʳʥʜʳ, ʦʣʘʨʜʳײ שʟʳʥʜʳסʳ 

ʪʠʽʩʽʥʰʝ 11711ï11796 ʥʫʢʣʝʦʪʠʜ ʞײʙʳ ʘʨʘʣʳסʳʥʜʘ ʙʦʣʜʳ. 

Illumina MiSeq ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ʩʝʢʚʝʥʠʨʣʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ᴅʨ װʣʛʽ 

ʙʦʡʳʥʰʘ 300 256-ʜʘʥ 605 538-ʛʝ ʜʝʡʽʥ ʰʠʢʽ ʦץʳʣʳʤ ʘʣʳʥʜʳ. De novo ʞʠʥʘץʪʘʫ 

ʙʘʨʳʩʳʥʜʘ ײʟʳʥʜʳסʳ 2326ï5564 ʥ.ʞ. ʘʨʘʣʳסʳʥʜʘסʳ ʢʦʥʪʠʛʪʝʨ ץʘʣʳʧʪʘʩʪʳ. 
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BLAST ʪʘʣʜʘʫʳ ʙʦʡʳʥʰʘ ʝש ʞʘץʳʥ ʨʝʬʝʨʝʥʩʪʽʢ ʪʽʟʙʝʢ ʨʝʪʽʥʜʝ KP997032.1 

(11873 ʥ.ʞ., ץʘʤʪʳʣʫʳ 99%, ʩᴅʡʢʝʩʪʽʢ 99,3%) ʘʥʳץʪʘʣʜʳ. 

ʈʝʬʝʨʝʥʩʪʽʢ ʛʝʥʦʤסʘ ʢʘʨʪʘʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʟʝʨʪʪʝʣʛʝʥ ʠʟʦʣʷʪʪʘʨʜʘ 74 ï 85 

ʘʨʘʣʳסʳʥʜʘ ʤʫʪʘʮʠʷ ʘʥʳץʪʘʣʜʳ, ʘʣ ʩʝʢʚʝʥʠʨʣʝʫ ʪʝʨʝשʜʽʛʽ 1823Ĭï3323× 

ʰʝʛʽʥʜʝ ʙʦʣʜʳ. Rab - 8 - 4 ʠʟʦʣʷʪʳ װʰʽʥ ʩʝʢʚʝʥʠʨʣʝʫ ʪʝʨʝשʜʽʛʽʥʽש ʙʽʨʢʝʣʢʽ 

ʝʤʝʩʪʽʛʽ ʙʘʡץʘʣʳʧ, 1000ï2000, 5100ï6000 ʞᴅʥʝ 11183ï11767 ʥʫʢʣʝʦʪʠʜʪʽʢ 

ʘʡʤʘץʪʘʨʜʘ ʘʤʧʣʠʬʠʢʘʮʠʷ ʪʠʽʤʜʽʣʽʛʽ ʪᴇʤʝʥ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ (25-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 25 ï Rab - 8 - 4 ʠʟʦʣʷʪʳʥʳש ʩʝʢʚʝʥʠʨʣʝʫ ʪʝʨʝשʜʽʛʽʥʽש ʛʨʘʬʠʛʽ 

 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ L ʛʝʥʽʥʽש ʢʦʜʪʘʫ ʘʡʤʘסʳʥʳש ʩʦסשʳ ʙᴇʣʽʛʽ (11183ï

11767 ʥ.ʞ.) ʉʵʥʛʝʨ ᴅʜʽʩʽʤʝʥ ץʦʩʳʤʰʘ ʩʝʢʚʝʥʠʨʣʝʥʽʧ, ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ Illumina 

ʥᴅʪʠʞʝʣʝʨʽʤʝʥ ʙʽʨʽʢʪʽʨʽʣʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘʨʣʳ5 ץ ʠʟʦʣʷʪ װʰʽʥ ʪʦʣʳץ 

ʢʦʜʪʘʡʪʳʥ ʘʡʤʘץʪʘʨʜʳ ץʘʤʪʠʪʳʥ ʢʦʥʩʝʥʩʫʩ ʪʽʟʙʝʢʪʝʨʽ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʜʽ. 

RABV - GLUE ʜʝʨʝʢץʦʨʳ ʙʦʡʳʥʰʘ ʘʪʘʣסʘʥ ʠʟʦʣʷʪʪʘʨʜʳש ʙʘʨʣʳסʳ 

Cosmopolitan ʤʘʞʦʨ ʢʣʘʜʘʩʳʥʘ ʞᴅʥʝ CA1 ʤʠʥʦʨ ʢʣʘʜʘʩʳʥʘ ʞʘʪʘʪʳʥʳ 

ʘʥʳץʪʘʣʜʳ. ɽש ʞʘץʳʥ ʨʝʬʝʨʝʥʩʪʽʢ ʪʽʟʙʝʢ ʨʝʪʽʥʜʝ JQ944705 ʢᴇʨʩʝʪʽʣʜʽ. 

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ װʰʽʥ RABV - GLUE ʞᴅʥʝ NCBI Virus 

ʜʝʨʝʢץʦʨʣʘʨʳʥʘʥ Cosmopolitan ʢʣʘʜʘʩʳʥʘ ʞʘʪʘʪʳʥ 838 ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢ 

ʞᴅʥʝ N ʛʝʥʽʥʽש ʢʝʤʽʥʜʝ 1000 ʥ.ʞ. ץʘʤʪʠʪʳʥ 5781 ʪʽʟʙʝʢ ʧʘʡʜʘʣʘʥʳʣʜʳ. ʊʦʣʳץ 

ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ײץʨʳʣסʘʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ 26-ʩʫʨʝʪʪʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ (ʛʦʤʦʣʦʛʠʷʣʳץ ʘʡʤʘ11722 :ץ ʥ.ʞ.). 
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ʉʫʨʝʪ 26 ï ɸʪʳʨʘʫ ʦʙʣʳʩʳʥʘʥ ʘʣʳʥסʘʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ ʠʟʦʣʷʪʪʘʨʳʥʳש ʪʦʣʳץ 

ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝʛʽ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ 

 

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʟʝʨʪʪʝʣʛʝʥ 5 ʠʟʦʣʷʪ ʝʢʽ ʽʰʢʽ 

ʢʣʘʩʪʝʨʛʝ ʙᴇʣʽʥʜʽ: 

I ʢʣʘʩʪʝʨʛʝ Rab - 7 - 4 ʞᴅʥʝ Rab - 8 - 4, 

II ʢʣʘʩʪʝʨʛʝ Rab - 1 - 4, Rab - 35 - 1 - 4 ʞᴅʥʝ Rab - 35 - 2 - 4 ʠʟʦʣʷʪʪʘʨʳ 

ʢʽʨʜʽ. 

ɽʢʽ ʢʣʘʩʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ ʰʘʤʘʤʝʥ 54 SNP ʜʝשʛʝʡʽʥʜʝ 

ʙʘסʘʣʘʥʜʳ. ɽʢʽ ʢʣʘʩʪʝʨ ʘʨʘʩʳʥʜʘסʳ 54 SNP ʘʡʳʨʤʘʰʳʣʳסʳ ʦʣʘʨʜʳש ʙʽʨ 

ʞʝʨʛʽʣʽʢʪʽ ʦʰʘץ ʽʰʽʥʜʝʛʽ ʵʚʦʣʶʮʠʷ ʝʤʝʩ, ᴇשʽʨʛʝ ʚʠʨʫʩʪʳש ʝʢʽ ʪװʨʣʽ ץʘʡʥʘʨ 

ʢᴇʟʜʝʥ ʥʝʤʝʩʝ ʝʢʽ ʪװʨʣʽ ʫʘץʳʪʪʘ ʝʥʛʽʟʽʣʛʝʥʽʥ (multiple introduction) ʙʽʣʜʽʨʝʜʽ. 

ɻʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʝש ʞʘץʳʥ ʪʽʟʙʝʢʪʝʨ ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʳש ʝʫʨʦʧʘʣʳץ 

ʙᴇʣʽʛʽʥʝʥ (ʃʠʧʝʮʢ ʦʙʣʳʩʳ, 2011 ʞ.) ʞᴅʥʝ ʇʨʠʤʦʨʴʝ ᴇשʽʨʽʥʝʥ ʘʣʳʥסʘʥ 

ʠʟʦʣʷʪʪʘʨʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʜʽ, ʘʣ ʢʝʣʝʩʽ ʞʘץʳʥ ʢʣʘʜʘʣʘʨ פʳʪʘʡ ʤʝʥ ʀʨʘʥ 

ʘʫʤʘץʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ ʰʪʘʤʜʘʨʜʳ ץʘʤʪʳʜʳ. 

N ʛʝʥʽ ʥʝʛʽʟʽʥʜʝ ײץʨʳʣסʘʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ (27-ʩʫʨʝʪ) ʜʝʨʝʢץʦʨ 

 ʙʘʡʣʘʥʳʩʪʘʨʳʥ ץʵʧʠʟʦʦʪʠʷʣʳ שʝʡʪʽʧ, ʟʝʨʪʪʝʣʛʝʥ ʠʟʦʣʷʪʪʘʨʜʳשʘʤʪʳʣʫʳʥ ʢʝץ

ʪʝʨʝשʽʨʝʢ ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 
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ʉʫʨʝʪ 27 ï N ʛʝʥ ʪʽʟʙʝʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʘʣʳʥסʘʥ ʠʟʦʣʷʪʪʘʨʜʳש ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ 

ʘסʘʰʳ, ʧʘʨʘ1 ץ 
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ʉʫʨʝʪ 27, ʧʘʨʘ2 ץ 

 

ɹʘʡʝʩ ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, פʘʟʘץʩʪʘʥ ʤʝʥ ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʜʝʥ ʞʠʥʘʣסʘʥ 

202 N ʛʝʥ ʪʽʟʙʝʛʽʥʝ ץʦʩʳʤʰʘ ʵʚʦʣʶʮʠʷʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ʅʫʢʣʝʦʪʠʜʪʽʢ 

ʘʫʳʩʫ ʞʳʣʜʘʤʜʳסʳ 3,07Ĭ10  ʩʘʡʪ ĭĿʞʳʣ ĭ (95% HPD: 2,06ï4,06Ĭ10 ) ʜʝʧ 

ʙʘסʘʣʘʥʜʳ. TMRCA ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ CA1 ʤʠʥʦʨ ʢʣʘʜʘʩʳʥʳש ʙᴇʣʽʥʫ 

ʫʘץʳʪʳ 1910 ï 1966 ʞʳʣʜʘʨ (ʤʝʜʠʘʥʘ: 1942), ʘʣ Cosmopolitan ʤʘʞʦʨ 

ʢʣʘʜʘʩʳʥʳש ʘʞʳʨʘʫʳ 1734 ï 1915 ʞʳʣʜʘʨ (ʤʝʜʠʘʥʘ: 1839) ʘʨʘʣʳסʳʥʘ ʩᴅʡʢʝʩ 

ʢʝʣʜʽ. 

ʊʦʣʳץ ʛʝʥʦʤʜʳץ ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʣʜʘʫ N ʛʝʥʽ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʥʘײסʨʣʳʤ ʞʦסʘʨʳ ʘʞʳʨʘʪʳʤʜʳʣʳץ 

ʢᴇʨʩʝʪʽʧ, ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʪʘʨʘʣʫ ʞʦʣʜʘʨʳʥ, ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽʥ ʞᴅʥʝ 

ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʳʥ ʥʘץʪʳʨʘץ ʩʠʧʘʪʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹײʣ 

ʪᴅʩʽʣʜʽש ʪʠʽʤʜʽʣʽʛʽ ʙײʨʳʥסʳ ʟʝʨʪʪʝʫʣʝʨʜʝ ʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɸʪʳʨʘʫ ʦʙʣʳʩʳ ʙʦʡʳʥʰʘ ʞʘʩʘʣסʘʥ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ץʦʨʳʪʳʥʜʳʣʘʨ (ʝʢʽ 

ʽʰʢʽ ʢʣʘʩʪʝʨʜʽש ʙᴇʣʽʥʫʽ) ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʜʝʨʝʢʪʝʨʜʽש ʞʦסʘʨʳ 

ʘʞʳʨʘʪʳʤʜʳʣʳסʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʘʣ ʞʘʣʧʳ פʘʟʘץʩʪʘʥ ʙʦʡʳʥʰʘ ʪʦʧʪʘʩʪʳʨʫ N 

ʛʝʥʽʥʽש ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽʥʝ ʩװʡʝʥʽʧ ʞʘʩʘʣʜʳ. 
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3.6.5 ɹʘʡʝʩ ᴅʜʽʩʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʣʜʘʫ ʙʦʡʳʥʰʘ ײץʪʳʨʳץ ʚʠʨʫʩʳ 

ʰʪʘʤʜʘʨʳʥʳש ʫʘץʳʪʪʳץ ʜʠʚʝʨʛʝʥʮʠʷʩʳʥ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽ  

 ʪʘʨʘʣʫʳʥ ץʳʪʪʳץʪʘʨʠʭʳʥ ʞᴅʥʝ ʫʘ ץʵʚʦʣʶʮʠʷʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ ɹʘʡʝʩ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. ʊʘʣʜʘʫסʘ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʘʥ 

ʘʣʳʥסʘʥ 31 RABV ʰʪʘʤʳʥʳש N ʛʝʥ ʪʽʟʙʝʢʪʝʨʽ ʞᴅʥʝ ʙײʨʳʥ ʩʠʧʘʪʪʘʣסʘʥ, 

Cosmopolitan ʢʣʘʜʘʩʳʥʘ ʞʘʪʘʪʳʥ 95 ʵʪʘʣʦʥʜʳץ ʪʽʟʙʝʢ (ʙʘʨʣʳסʳ 202 ʪʽʟʙʝʢ) 

ʝʥʛʽʟʽʣʜʽ. 

ɹʘʡʝʩ ʪʘʣʜʘʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʤʘʢʩʠʤʘʣʜʳ ʳץʪʠʤʘʣʜʳץ ʢʦʥʩʝʥʩʫʩ ʘסʘʰʳ 

(Maximum Clade Credibility, MCC) ײץʨʳʣʜʳ. ɸʣʳʥסʘʥ ʘסʘʰ ʙʘʨʣʳץ ʟʝʨʪʪʝʣʛʝʥ 

31 ʠʟʦʣʷʪʪʳפ שʘʟʘץʩʪʘʥ ʤʝʥ ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʜʝʥ ʘʣʳʥסʘʥ ʵʪʘʣʦʥʜʳץ 

ʪʽʟʙʝʢʪʝʨʤʝʥ ʦʨʪʘץ ʘʪʘ-ʙʘʙʘסʘ (MRCA) ʠʝ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʦʨʪʘץ ʘʪʘ-

ʙʘʙʘʥʳש ʧʘʡʜʘ ʙʦʣʫ ʫʘץʳʪʳ 1910ï1966 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʽʧ, 

ʤʝʜʠʘʥʘʣʳץ ʤᴅʥʽ 1942 ʞʳʣ ʨʝʪʽʥʜʝ ʙʘסʘʣʘʥʜʳ (28-ʩʫʨʝʪ). 

 

 
 



 

84 

ʉʫʨʝʪ 28 ï ʂʦʩʤʦʧʦʣʠʪʪʽʢ ʢʣʘʩʪʳש N ʛʝʥʽʥʽ202 ש ʨʝʧʨʝʟʝʥʪʘʪʠʚʪʽ ʪʽʟʙʝʛʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʤʘʢʩʠʤʘʣʜʳ ʳץʪʠʤʘʣʜʳץ ʘסʘʰʳ 

 

ɿʝʨʪʪʝʣʛʝʥ ʰʪʘʤʜʘʨʜʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ (30/31) ʜʘʣʘʣʳץ ʪʠʧʢʝ ʞʘʪʘʪʳʥ ST 

(steppe - type) ʪʘʨʤʘסʳʥʘ ʪʠʝʩʽʣʽ ʙʦʣʜʳ. ɹײʣ ʪʘʨʤʘץʪʳץ שʘʟʽʨʛʽ פʘʟʘץʩʪʘʥ 

ʘʫʤʘסʳʥʜʘ ʢʝש ʪʘʨʘʣʫʳ ʰʘʤʘʤʝʥ 2003 ʞʳʣʜʘʥ ʢʝʡʽʥ ʢװʰʝʡʛʝʥʽ ʙʘʡץʘʣʜʳ ʞᴅʥʝ 

ʦʣ ʥʝʛʽʟʽʥʝʥ ʰʝʢʘʨʘʣʘʩ ᴇשʽʨʣʝʨʜʝʛʽ װʡ ʞʘʥʫʘʨʣʘʨʳʥʘʥ ʙᴇʣʽʥʛʝʥ ʠʟʦʣʷʪʪʘʨʤʝʥ 

ʩʠʧʘʪʪʘʣʜʳ (29-ʩʫʨʝʪ). 

 

 
 

ʉʫʨʝʪ 29  2003-2010 ʞʳʣʜʘʨʜʘסʳ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʘʫʨʫ ץʦʟʜʳʨסʳʰʳʥʳש 

ʪʘʨʘʣʫ ʜʝשʛʝʡʽ ʙʦʡʳʥʰʘ ʘʡʤʘץʪʳץ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡ ʢʘʨʪʘʩʳ 
 

ɽʩʢʝʨʪʫ ï ᴄʜʝʙʠʝʪ ʥʝʛʽʟʽʥʜʝ ײץʨʘʣסʘʥ [107] 

 

ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʜʘ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʘʡʥʘʣʳʤʳʥʜʘ ʝʢʽ ʥʝʛʽʟʛʽ 

ʢʣʘʜʘ  Arctic (Arctic - like) ʞᴅʥʝ Cosmopolitan ʪʠʧʪʝʨʽ ʙʘʨ ʝʢʝʥʽ ʙʝʣʛʽʣʽ, 

ʦʣʘʨʜʳש ʽʰʽʥʜʝ Cosmopolitan ʪʠʧʽ ʙʘʩʳʤ (84,6%) ʞᴅʥʝ ɽʫʨʘʟʠʷʥʳש ʜʘʣʘ ʤʝʥ 

ʦʨʤʘʥʜʳ - ʜʘʣʘ ʘʡʤʘץʪʘʨʳʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ. ɹײʣ ʢʣʘʜʘ װʰʽʥ ʥʝʛʽʟʛʽ ʪʘʙʠסʠ 

ʨʝʟʝʨʚʫʘʨʣʘʨ  ʪװʣʢʽʣʝʨ (Vulpes vulpes ʞᴅʥʝ Vulpes corsac). 

ɹײʨʳʥ ʞʘʨʠʷʣʘʥסʘʥ ɼʝʚʷʪʢʠʥ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽʥʽש ʟʝʨʪʪʝʫʽʥʜʝ 

Cosmopolitan ʢʣʘʜʘʩʳʥʳש MRCA ʫʘץʳʪʳ 1849 ʞʳʣ (1796-1894), ʘʣ CA1 ʤʠʥʦʨ 

ʢʣʘʜʘʩʳ װʰʽʥ 1948 ʞʳʣ (1929-1964) ʜʝʧ ʙʘסʘʣʘʥסʘʥ. ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʙײʣ ʜʝʨʝʢʪʝʨʤʝʥ ʞʘץʩʳ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʊʠʽʩʽʥʰʝ 1839 ʞʳʣ (1734-1915) ʞᴅʥʝ 

1942 ʞʳʣ (1910-1966). ʆʩʳʣʘʡʰʘ, ʘʣʳʥסʘʥ ʫʘץʳʪʪʳץ ʙʘסʘʣʘʨ ʙײʨʳʥסʳ 

ʤʦʣʝʢʫʣʘʣʳץ-ʵʚʦʣʶʮʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʨʘʩʪʘʡʜʳ. 

ɹʘʡʝʩ ʪʘʣʜʘʫʳ ʙʘʨʳʩʳʥʜʘ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש 

ʙʽʨʥʝʰʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʣʠʥʠʷʣʘʨʳʥʳש ʙʽʨ ʤʝʟʛʽʣʜʝ ʘʡʥʘʣʳʤʜʘ ʙʦʣסʘʥʳ 

ʘʥʳץʪʘʣʜʳ. ʐפʆ ʪʽʨʢʝʣʛʝʥ ʵʧʠʜʝʤʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ʝש ʢװʨʜʝʣʽ ᴅʨʽ ʘʫץʳʤʜʳ 

ʙʦʣʜʳ. Bootstrap ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽ85 שï98% ʜʝשʛʝʡʽʥʜʝ, ʘʣ Posterior Probability 

ʤᴅʥʜʝʨʽʥʽ0.95 שï1.0 ʘʨʘʣʳסʳʥʜʘ ʪʽʨʢʝʣʫʽ ʘʥʳץʪʘʣסʘʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ 



 

85 

ʣʠʥʠʷʣʘʨʜʳש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʩʝʥʽʤʜʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʄײʥʜʘʡ 

ʥᴅʪʠʞʝʣʝʨ ʟʝʨʪʪʝʣʛʝʥ ʘʡʤʘץʪʘ ʚʠʨʫʩʪʳש ʙʽʨʥʝʰʝ ʛʝʥʝʪʠʢʘʣʳץ ʣʠʥʠʷʣʘʨʳ ץʘʪʘʨ 

ʘʡʥʘʣʳʤʜʘ ʞװʨʛʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ [117]. ʄײʥʜʘ ʢʝʤʽʥʜʝ ʪᴇʨʪ ʪᴅʫʝʣʩʽʟ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʣʠʥʠʷʥʳץ שʘʪʳʩץʘʥʳ ʙʘʡץʘʣʜʳ: 

ɹʽʨʽʥʰʽ ʣʠʥʠʷ Rab - 4 - 1 ʞᴅʥʝ Rab - 15 - 1 ʠʟʦʣʷʪʪʘʨʳʤʝʥ ײʩʳʥʳʣʳʧ, 

ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳʥʘʥ ʘʣʳʥסʘʥ Rab - 1 - 5, Rab - 2 - 5 ʞᴅʥʝ Rab - 5 - 5 

ʠʟʦʣʷʪʪʘʨʳʥʘ ʞʘץʳʥ ʙʦʣʜʳ. 

ɽʢʽʥʰʽ ʣʠʥʠʷ Rab - 6 - 1 ʠʟʦʣʷʪʳʤʝʥ ʩʠʧʘʪʪʘʣʳʧ, ʙײʨʳʥ ʪʽʨʢʝʣʛʝʥ Rab - 

349 (ʤʳʩʳ2013 ,ץ ʞ.) ʞᴅʥʝ KT965738 (ʽʨʽ ץʘʨʘ ʤʘʣ, 2014 ʞ.) ʪʽʟʙʝʢʪʝʨʽʤʝʥ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥʜʳץ ʢᴇʨʩʝʪʪʽ. 

 ʩʳʥʳʣʜʳ. ʆʣ 2020 ʞʳʣʳײ ʰʽʥʰʽ ʣʠʥʠʷ Rab - Asl - 1 ʠʟʦʣʷʪʳʤʝʥת

ʞʘʙʘʡʳ ʪװʣʢʽʜʝʥ ʘʣʳʥסʘʥ ʞᴅʥʝ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʤʝʥ פʳʪʘʡʜʳש ʉʦʣʪװʩʪʽʢ - 

ɹʘʪʳʩ ᴇשʽʨʣʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʠʟʦʣʷʪʪʘʨʤʝʥ ʪʫʳʩʪʘʩ ʙʦʣʜʳ. 

ʊᴇʨʪʽʥʰʽ ʣʠʥʠʷ ʵʧʠʟʦʦʪʠʷʣʳץ ʪײʨסʳʜʘʥ ʘʟ ʙʘʡץʘʣסʘʥʳʤʝʥ, ʛʝʥʝʪʠʢʘʣʳץ 

ʜʝʨʙʝʩ ʪʘʨʤʘץ ʨʝʪʽʥʜʝ ʝʨʝʢʰʝʣʝʥʜʽ. 

ɸʪʳʨʘʫ ʦʙʣʳʩʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ʝʢʽʥʰʽ ʵʧʠʜʝʤʠʷ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʥ ʘʣʳʥסʘʥ 

ʠʟʦʣʷʪʪʘʨʤʝʥ ʩʠʧʘʪʪʘʣʜʳ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʐפʆ  -  סʳ ʪʘʨʘʣʳʤ 

ʞʝʣʽʩʽʥʝ ʞʘץʳʥ ʙʦʣʜʳ. ɹײʣ ʣʠʥʠʷסʘ 2020 ʞʳʣʳ ɸץʪᴇʙʝ ʦʙʣʳʩʳʥʜʘ ʠʪʪʝʥ 

ʙᴇʣʽʥʛʝʥ Rab - 014 ʠʟʦʣʷʪʳ ʜʘ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥʳʤʝʥ, ʦʥʳש P ʛʝʥʽʥʜʝʛʽ 

ʤʘʨʢʝʨʣʽ ʤʫʪʘʮʠʷʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʵʧʠʜʝʤʠʷʥʳש ʙʘʩʪʘʧץʳ ʢᴇʟʽ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʳʣʤʘʜʳץ

Rab - 6 - 2 (ץʘʩץʳʨ, 2021 ʞ.), Rab - 1 - 8 (ʽʨʽ ץʘʨʘ ʤʘʣ, 2021 ʞ.) ʞᴅʥʝ Rab - 

12C (ʠʪ, 2020 ʞ.) ʠʟʦʣʷʪʪʘʨʳʤʝʥ ײʩʳʥʳʣסʘʥ ʣʠʥʠʷ ʛʝʦʛʨʘʬʠʷʣʳץ ʪײʨסʳʜʘʥ ʝש 

ʢʝש ʪʘʨʘʣסʘʥ ʙʦʣʳʧ ʰʳץʪʳ ʞᴅʥʝ ʢʝʤʽʥʜʝ ʪᴇʨʪ ʦʙʣʳʩʪʳ ץʘʤʪʳʜʳ. ʉʦʥʳʤʝʥ 

 ץʘʥ ʞʝʢʝ ʪʘʨʤʘסʨʘʣײץ ʘʪʘʨ Rab - Arman - 2 ʞᴅʥʝ Rab - 1 - 3 ʠʟʦʣʷʪʪʘʨʳʥʘʥץ

ʙײʨʳʥסʳ (2014) ɸץʤʦʣʘ ʞᴅʥʝ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʪʘʨʳʥʘʥ ʘʣʳʥסʘʥ 

ʠʟʦʣʷʪʪʘʨʤʝʥ ʙʽʨ ʢʣʘʩʪʝʨʛʝ ʙʽʨʽʢʪʽ. 

ɽʨʝʢʰʝ ʥʘʟʘʨ Rab - 228 ʠʟʦʣʷʪʳʥʘ ʘʫʜʘʨʳʣʜʳ. ɹײʣ ʠʟʦʣʷʪ CA1 ʤʠʥʦʨ 

ʢʣʘʜʘʩʳʥʳש ʩʳʨʪʳʥʜʘ ʦʨʥʘʣʘʩʳʧ, ɻʨʫʟʠʷ, ᴄʟʝʨʙʘʡʞʘʥ, ʊᴅʞʽʢʩʪʘʥ ʞᴅʥʝ 

 .ʘʨʳ ʛʦʤʦʣʦʛʠʷ ʢᴇʨʩʝʪʪʽסʘʥ ʪʽʟʙʝʢʪʝʨʤʝʥ ʞʦסʪʘʨʳʥʘʥ ʘʣʳʥץʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʄײʥʜʘʡ ʦʨʥʘʣʘʩʫ ʦʥʳש ɹʘʪʳʩ ɸʟʠʷ (ʊʘʷʫ ʐʳסʳʩ) ʙʘסʳʪʳʥʘʥ ʪʘʨʘʣʫʳ ʤװʤʢʽʥ 

ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʘʥ ʘʣʳʥסʘʥ ײץʪʳʨʳץ ʚʠʨʫʩʳ 

ʠʟʦʣʷʪʪʘʨʳʥʳש ʩʘʥʳ ʰʝʢʪʝʫʣʽ ʙʦʣסʘʥʳʤʝʥ, ʦʣʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽ, 

ʛʝʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ ʫʘץʳʪʪʳײץ ץʨʳʣʳʤʳ ʘʡץʳʥ ʙʘʡץʘʣʘʜʳ. ɹײʣ ʞʘסʜʘʡ 

ɽʫʨʘʟʠʷʥʳש ʜʘʣʘ ʞᴅʥʝ ʦʨʤʘʥʜʳ - ʜʘʣʘ ʵʢʦʞװʡʝʣʝʨʽʥʜʝ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש 

ʪʘʨʠʭʠ ʞᴅʥʝ ץʘʟʽʨʛʽ ʪʘʨʘʣʫ ʟʘשʜʳʣʳץʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ CA1 

ʤʠʥʦʨ ʢʣʘʜʘʩʳʥʳש ʥʝʛʽʟʛʽ ʪʘʨʤʘסʳʥʳש ʜʘʪʘʣʘʥʫʳ 1946 ï 1977 ʞʳʣʜʘʨ 

ʘʨʘʣʳסʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʽʧ, ʙײʣ ʢʝʟʝשʥʽש ʭʘʣʳץ ʧʝʥ ʤʘʣ ʤʠʛʨʘʮʠʷʩʳʥʳש 

ʢװʰʝʶʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʪʘʨʠʭʠ ʧʨʦʮʝʩʪʝʨʤʝʥ ץʘʙʘʪʪʘʩʫʳ ʳץʪʠʤʘʣ. 

ʊʦʣʳץ ʛʝʥʦʤʜʳץ ʜʝʨʝʢʪʝʨʜʽש ʰʝʢʪʝʫʣʽ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘʣʜʘʫ 

ʥʝʛʽʟʽʥʝʥ N ʛʝʥʽʥʝ ʩװʡʝʥʽʧ ʞװʨʛʽʟʽʣʜʽ. ɼʝʛʝʥʤʝʥ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ פʘʟʘץʩʪʘʥ 

ʘʫʤʘסʳʥʜʘ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʢᴇʧʣʠʥʠʷʣʳ ʵʚʦʣʶʮʠʷʣʳײץ ץʨʳʣʳʤʳʥ ʘʡץʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ɸʣʜʘסʳ ʫʘץʳʪʪʘ ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʩʝʢʚʝʥʠʨʣʝʫ ʜʝʨʝʢʪʝʨʽʥ ʢʝשʝʡʪʫ 
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 ʘ ʞᴅʥʝסʘʣʘʫסʽʨʝʢ ʙʘשʨʣʽʣʽʛʽʥ ʪʝʨʝװᴅʨʪ ץʛʝʥʝʪʠʢʘʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ

ʵʧʠʟʦʦʪʠʷʣʳץ ʙʘץʳʣʘʫ ʰʘʨʘʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

3.6.6 ɹʘʡʝʩ ᴅʜʽʩʽʤʝʥ ʙʘסʘʣʘʥסʘʥ ʛʝʥʝʪʠʢʘʣʳץ ץʘʰʳץʪʳץ ʞᴅʥʝ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨ 

 ץʪʳʨʳײץ ʳסʳʰʪʘʨ ʘʨʘʩʳʥʜʘץʡ ʞʘʥʫʘʨʣʘʨʳ ʤʝʥ ʞʘʙʘʡʳ ʞʳʨʪת

ʚʠʨʫʩʳʥʳש ʪʘʨʘʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʪʝʨʝשʽʨʝʢ ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ, ᴅʨʪװʨʣʽ 

ʠʝʣʝʨʜʝʥ ʙᴇʣʽʥʽʧ ʘʣʳʥסʘʥ 31 Rabies lyssavirus ʰʪʘʤʳʥʳש N ʛʝʥ ʪʽʟʙʝʢʪʝʨʽ 

ʥʝʛʽʟʽʥʜʝ ɹʘʡʝʩ ᴅʜʽʩʽʥʝ ʩװʡʝʥʛʝʥ ץʦʩʳʤʰʘ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. 

ʊʘʣʜʘʫʜʘ ᴅʨ ʰʪʘʤʥʳש ʠʝʩʽ (ʽʨʽ ץʘʨʘ ʤʘʣ, ʠʪ, ʪװʣʢʽ, ʤʳʩʳץ) ʞʝʢʝ ʘʥʥʦʪʘʮʠʷʣʳץ 

ʙʝʣʛʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ. 

ʅʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ ʢᴇʧʪʽʢ ʪʫʨʘʣʘʫʜʘʥ ʢʝʡʽʥ ɹʘʡʝʩ ᴅʜʽʩʽʤʝʥ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ ײץʨʫסʘ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɻʝʥʝʪʠʢʘʣʳץ ץʘʰʳץʪʳץ 

ʪʽʟʙʝʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʥʫʢʣʝʦʪʠʜʪʽʢ ʘʫʳʩʫʣʘʨ ʩʘʥʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳװ שʣʝʩʽʥʝ 

ʥʝʛʽʟʜʝʣʽʧ ʙʘסʘʣʘʥʜʳ. ʕʚʦʣʶʮʠʷʣʳץ ʤʦʜʝʣʴ ʨʝʪʽʥʜʝ GTR ʤʦʜʝʣʽ ץʦʣʜʘʥʳʣʜʳ, 

ʘʣ ʥʫʢʣʝʦʪʠʜʪʽʢ ʘʫʳʩʫʣʘʨʜʳש ʪװʟʝʪʽʣʛʝʥ ʤᴅʥʜʝʨʽʥ ʝʩʝʧʪʝʫ װʰʽʥ JukesïCantor 

ʪᴅʩʽʣʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ɸʣʳʥסʘʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘ (30-ʩʫʨʝʪ) ʟʝʨʪʪʝʣʛʝʥ ʰʪʘʤʜʘʨ 

ʥʝʛʽʟʽʥʝʥ ST (steppe - type) ʩʫʙʢʣʘʩʳʥʘ ʙʽʨʽʛʽʧ, ʠʝʣʝʨʽʥʝ ץʘʨʘʤʘʩʪʘʥ ʙʽʨץʘʪʘʨ 

ʪʳסʳʟ ʢʣʘʩʪʝʨʣʝʨ ʪװʟʜʽ. ɹײʣ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʛʝʥʝʪʠʢʘʣʳץ 

ʣʠʥʠʷʣʘʨʳ ᴅʨʪװʨʣʽ ʞʘʥʫʘʨ ʠʝʣʝʨʽʥʜʝ ʧʘʨʘʣʣʝʣʴ ʪװʨʜʝ ʘʡʥʘʣʳʤʜʘ ʙʦʣʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʪʽ. 

 

 
 

ʉʫʨʝʪ 30 ï ɾʘʥʫʘʨ ʠʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʥʥʦʪʘʮʠʷʣʘʥסʘʥ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ 

 

ST ʩʫʙʢʣʘʩʳʥʘ ʞʘʪʘʪʳʥ 30 ʰʪʘʤʥʳש ʽʰʽʥʜʝ ʪװʣʢʽʜʝʥ ʘʣʳʥסʘʥ Rab - 16 - 6 

ʠʟʦʣʷʪʳ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʥ ʘʣʳʥסʘʥ ʘʣʪʳ ʰʪʘʤʤʝʥ ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ᴇʪʝ 

ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʠʟʦʣʷʪʪʘʨ װʣʛʽ ʘʣʳʥסʘʥ ʫʘץʳʪʳ ʤʝʥ 
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ʛʝʦʛʨʘʬʠʷʣʳץ ʦʨʥʘʣʘʩʫʳ ʙʦʡʳʥʰʘ ʜʘ ʩᴅʡʢʝʩ ʢʝʣʽʧ, ʙʽʨ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʝʣʽʛʝ 

ʞʘʪʫʳ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʘʥ ʘʣʳʥסʘʥ ʽʨʽ ץʘʨʘ ʤʘʣ ʠʟʦʣʷʪʪʘʨʳ ï Rab-2-1, 

Rab-3-1, Rab-4-1, Rab-5-1, Rab-6-1, Rab-9-1, Rab-10-1, Rab-11-1, Rab-13-1, Rab-

14-1-blue, Rab-15-1 ï ʙʽʨ-ʙʽʨʽʥʝ ʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥ ʦʨʥʘʣʘʩʳʧ, ᴇשʽʨʣʽʢ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʙʘʡʣʘʥʳʩʪʳש ʪײʨʘץʪʳ ʝʢʝʥʽʥ ʘʡסʘץʪʘʡʜʳ. ʆʩʳ ʢʣʘʩʪʝʨʜʝ 

ʪװʣʢʽʜʝʥ ʘʣʳʥסʘʥ Rab-16-6 ʠʟʦʣʷʪʳʥʳש ʦʨʥʘʣʘʩʫʳ ʞʘʙʘʡʳ ʞᴅʥʝ װʡ 

ʞʘʥʫʘʨʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʚʠʨʫʩ ʘʣʤʘʩʫʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʇʘʚʣʦʜʘʨ ʦʙʣʳʩʳʥʜʘסʳ Rab-1-5, Rab-2-5, Rab-5-5 ʽʨʽ ץʘʨʘ ʤʘʣ ʠʟʦʣʷʪʪʘʨʳ 

ʤʝʥ Rab-6-2 ʪװʣʢʽ ʠʟʦʣʷʪʳ ʙʽʨ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʨʤʘץʪʘ ʪʦʧʪʘʩʳʧ, ʪʘʙʠסʠ 

ʦʰʘץ ʧʝʥ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʵʧʠʟʦʦʪʠʷʣʳץ 

ʙʘʡʣʘʥʳʩʪʳ ʨʘʩʪʘʡʜʳ. ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʘʥ ʘʣʳʥסʘʥ Rab-1-8 ʽʨʽ 

 ʳסʳ ʜʘ ʠʝʣʝʨ ʘʨʘʩʳʥʜʘסʳʥʜʳץʞʘ שʘʨʘ ʤʘʣʳ ʤʝʥ Rab-1-3 ʠʪ ʠʟʦʣʷʪʪʘʨʳʥʳץ

ʙʝʨʽʣʫ ʪʽʟʙʝʛʽʥʽש ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. Rab-Arman-2 ʞᴅʥʝ Rab-Arman-1 

ʠʟʦʣʷʪʪʘʨʳʥʳש ʙʘʩץʘ ᴇשʽʨʣʽʢ ʰʪʘʤʜʘʨʤʝʥ ʪʳסʳʟ ʪʦʧʪʘʩʫʳ ʚʠʨʫʩ 

ʮʠʨʢʫʣʷʮʠʷʩʳʥʳש ʢʝש ʛʝʦʛʨʘʬʠʷʣʳץ ʘʫץʳʤʳʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ʀʪʪʝʨʜʝʥ ʘʣʳʥסʘʥ Rab-014 (OP477368), Rab-12C, Rab-231-1 ʞᴅʥʝ Rab-228 

ʠʟʦʣʷʪʪʘʨʳ ʽʨʽ ץʘʨʘ ʤʘʣ ʞᴅʥʝ ʪװʣʢʽ ʰʪʘʤʜʘʨʳʤʝʥ ʙʽʨ ʢʣʘʩʪʝʨʣʝʨʜʝ ʦʨʥʘʣʘʩʳʧ, 

ʠʪʪʝʨʜʽש ʵʧʠʟʦʦʪʠʷʣʳץ ʧʨʦʮʝʩʪʝ ʘʨʘʣʳץ ʙʫʳʥ ʨʝʪʽʥʜʝʛʽ ʨᴇʣʽʥ ʢᴇʨʩʝʪʝʜʽ. ʐפʆ-

ʜʘʥ ʘʣʳʥסʘʥ Rab-Asl-1 ʪװʣʢʽ ʠʟʦʣʷʪʳ ʞᴅʥʝ Rab-349 ʤʳʩʳץ ʠʟʦʣʷʪʳ ʜʘ ST 

ʩʫʙʢʣʘʩʳ ʰʝʛʽʥʜʝ ʦʨʥʘʣʘʩʳʧ, ʪʘʙʠסʠ ʦʰʘץʪʳץ ʞװʡʝʥʽש ʢᴇʧʢʦʤʧʦʥʝʥʪʪʽ 

ʩʠʧʘʪʳʥ ʘʡסʘץʪʘʡʜʳ. 

ɸʪʳʨʘʫ ʦʙʣʳʩʳʥʘʥ ʘʣʳʥסʘʥ Rab-1-4, Rab-7-4, Rab-8-4, Rab-35-1-4, Rab-

35-2-4 ʠʟʦʣʷʪʪʘʨʳʥʳש ʙʽʨ ʪʘʨʤʘץʪʘ ʰʦסʳʨʣʘʥʫʳ ᴇשʽʨ ʽʰʽʥʜʝʛʽ ʛʝʥʝʪʠʢʘʣʳץ 

ʙʽʨʪʝʢʪʽʣʽʢʪʽ ʢᴇʨʩʝʪʝʜʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰ ײץʨʳʣʳʤʳ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש 

 ʪʠʧʪʝ ʘʡʥʘʣʳʤʜʘ ʙʦʣʘʪʳʥʳʥ, ʥʝʛʽʟʛʽ ץʪʳץʠ-ʦʰʘסʳʥʜʘ ʪʘʙʠסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʨʝʟʝʨʚʫʘʨ ʨʝʪʽʥʜʝ ʞʘʙʘʡʳ ʞʳʨʪץʳʰʪʘʨʜʳש, ᴅʩʽʨʝʩʝ ʪװʣʢʽʥʽש ʨᴇʣʽʥ, ʘʣ ʠʪʪʝʨ 

ʤʝʥ ʽʨʽ ץʘʨʘ ʤʘʣʜʳש ʵʧʠʟʦʦʪʠʷʣʳץ ʪʽʟʙʝʢʪʝ ץʘʪʳʩʫʰʳ ʞᴅʥʝ ʚʠʨʫʩ ʪʘʨʘʣʫʳʥ 

 שʦʣʜʘʡʪʳʥ ʠʝʣʝʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʀʝʣʝʨʛʝ ʪᴅʫʝʣʩʽʟ ʘʨʘʣʘʩ ʢʣʘʩʪʝʨʣʝʨʜʽץ

 ץʽʨʘʨʘʣʳשʞᴅʥʝ ᴇ ץʪʨʘʥʩʰʝʢʘʨʘʣʳ שʘʣʳʧʪʘʩʫʳ ʚʠʨʫʩ ʰʪʘʤʜʘʨʳʥʳץ

 ʪʳץʨʘײʳ ʪסʞʘʥʫʘʨ ʧʦʧʫʣʷʮʠʷʣʘʨʳ ʘʨʘʩʳʥʜʘ ץʘʣʳʩʳʥ, ʩʦʥʜʘʡ-ʘסʦʟץ

ʵʧʠʟʦʦʪʠʷʣʳץ ʙʘʡʣʘʥʳʩʪʳ ʜᴅʣʝʣʜʝʡʜʽ. ʅᴅʪʠʞʝʣʝʨʜʝʛʽ ʪװʣʢʽ ʤʝʥ ɯפʄ 

ʠʟʦʣʷʪʪʘʨʳʥʳש ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʩᴅʡʢʝʩʪʽʛʽ (99.8%) ʞᴅʥʝ ɽʫʨʘʟʠʷʥʳש ʜʘʣʘʣʳץ 

ʟʦʥʘʣʘʨʳʥʜʘסʳ ʪװʣʢʽʣʝʨʜʽש (Vulpes vulpes, V. corsac) ʥʝʛʽʟʛʽ ʨʝʟʝʨʚʫʘʨʣʳץ ʨᴇʣʽ 

ʪʫʨʘʣʳ ᴅʜʝʙʠ ʤᴅʣʽʤʝʪʪʝʨ [118] ʙײʣ ʪײʞʳʨʳʤʜʳ ʪʦʣʳץ ʥʝʛʽʟʜʝʡʜʽ 

 

 ʚʠʨʫʩʳ ץʪʳʨʳײץ ʘʥסʳʥʜʘ ʙᴇʣʽʥʽʧ ʘʣʳʥסʩʪʘʥ ʘʫʤʘץʘʟʘפ 3.7

ʠʟʦʣʷʪʪʘʨʳʥʳש ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽʥʽש ʜʝʨʝʢʪʝʨ ץʦʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʥᴅʪʠʞʝʣʝʨʽ 

ʆʩʳ ʟʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ʘʣʳʥסʘʥ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש (Rabies lyssavirus) 

ʪʦʣʳץ ʞᴅʥʝ ʞʘʨʪʳʣʘʡ ʛʝʥʦʤʜʳץ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽ ʭʘʣʳץʘʨʘʣʳץ ʘʰʳץ 

ʜʝʨʝʢʪʝʨ ʨʝʧʦʟʠʪʦʨʠʡʽ  GenBank ʜʝʨʝʢʪʝʨ ץʦʨʳʥʘ ʜʝʧʦʥʠʨʣʝʥʜʽ (31-ʩʫʨʝʪ). 

ɿʝʨʪʪʝʣʛʝʥ ʠʟʦʣʷʪʪʘʨסʘ ʪʠʝʩʽʣʽ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨ OP477379 ï 

OP477391 ʞᴅʥʝ ON366706 ï ON366710 ʠʥʚʝʥʪʘʨʣʳץ ʥᴇʤʽʨʣʝʨʽ ʙʦʡʳʥʰʘ 
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ʪʽʨʢʝʣʜʽ. ɹʘʨʣʳץ ʪʽʟʙʝʢʪʝʨ PRJNA832888 BioProject ʰʝשʙʝʨʽʥʜʝ ʙʽʨʽʢʪʽʨʽʣʽʧ, 

NCBI ʜʝʨʝʢʪʝʨ ʠʥʬʨʘײץʨʳʣʳʤʳ ʘʨץʳʣʳ ʝʨʢʽʥ ץʦʣʞʝʪʽʤʜʽ ʝʪʽʣʜʽ [108-110]. 

ʊʽʨʢʝʣʛʝʥ ʛʝʥʦʤʜʳץ ʜʝʨʝʢʪʝʨ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʘʡʥʘʣʳʤʜʘ ʞװʨʛʝʥ 

 ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ץʛʝʥʝʪʠʢʘʣʳ-ץʤʦʣʝʢʫʣʘʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ

ʘʣסʘʰץʳ ʞװʡʝʣʽ ʜʝʨʝʢץʦʨʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʤᴅʣʽʤʝʪʪʝʨ 

ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ץʘʜʘסʘʣʘʫ, ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ, ʛʝʥʦʪʠʧʪʝʫ ʞᴅʥʝ 

ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʪʘʨʘʣʫ ʞʦʣʜʘʨʳʥ ʟʝʨʪʪʝʫ װʰʽʥ ʤʘשʳʟʜʳ ʘץʧʘʨʘʪʪʳץ ʙʘʟʘ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ

 ʦʣ ʞʝʪʢʽʟʫ ʞᴅʥʝץ ʘʪʳʩʪʳ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʛʝץ ʚʠʨʫʩʳʥʘ ץʪʳʨʳײפ

ʦʣʘʨʜʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ NCBI Virus ʧʣʘʪʬʦʨʤʘʩʳ ʘʨץʳʣʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. ɹײʣ ʧʦʨʪʘʣ RefSeq, GenBank ʞᴅʥʝ NCBI-ʜʽש ᴇʟʛʝ ʜʝ 

ʨʝʧʦʟʠʪʦʨʠʡʣʝʨʽʥʜʝ ʞʠʥʘץʪʘʣסʘʥ ʚʠʨʫʩ ʪʽʟʙʝʢʪʝʨʽʥ ʙʽʨʽʟʜʝʥʜʽʨʽʣʛʝʥ ʬʦʨʤʘʪʪʘ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʘʨʘʫץ

 

 
 

ʉʫʨʝʪ 31  GenBank ʜʝʨʝʢץʦʨʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʛʝʥʦʤ 

ʪʽʟʙʝʢʪʝʨʽ 

 

 ʦʨʳʥʜʘ ʪʽʨʢʝʣʫʽץ ʜʝʨʝʢʪʝʨ ץʘʰʳ שʘʥ ʠʟʦʣʷʪʪʘʨʜʳסʩʪʘʥʥʘʥ ʘʣʳʥץʘʟʘפ

 ,ʵʚʦʣʶʮʠʷʩʳʥ ʟʝʨʪʪʝʫʛʝ ץʘʣʘʤʜʳס ʞᴅʥʝ ץʪʳץʘʡʤʘ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ

ʭʘʣʳץʘʨʘʣʳץ ʩʘʣʳʩʪʳʨʤʘʣʳ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʫʛʝ ʞᴅʥʝ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ 

ʙʦʣʞʘʫ ʤʦʜʝʣʴʜʝʨʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ ʜʝʨʝʢʪʝʨ 

ʘʣʜʘסʳ ʫʘץʳʪʪʘ פʘʟʘץʩʪʘʥ ʤʝʥ ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʜʝ ײץʪʳʨʳץץʘ ץʘʨʩʳ 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ʙʘץʳʣʘʫ ʰʘʨʘʣʘʨʳʥ סʳʣʳʤʠ ʥʝʛʽʟʜʝ ʞʦʩʧʘʨʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [111-113]. 
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ɿɽʈʊʊɽʋ ʅᴄʊʀɾɽʃɽʈɯʅ ʊɸʃפʓʃɸʋ 

 

ɾװʨʛʽʟʽʣʛʝʥ ʞײʤʳʩ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʪʘʨʘʣסʘʥ ײץʪʳʨʫ ʚʠʨʫʩʳ 

ʠʟʦʣʷʪʪʘʨʳʥʘ ʘʣסʘʰ ʨʝʪ ʢʝʰʝʥʜʽ ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘ ʙʝʨʫʛʝ 

ʙʘסʳʪʪʘʣʜʳ. ʄײʥʜʘʡ ʪʘʣʜʘʫʣʘʨ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳװ ץʜʝʨʽʩʪʝʨʜʽש ʽʰʢʽ 

ʟʘשʜʳʣʳץʪʘʨʳʥ ʪʝʨʝשʽʨʝʢ סײʳʥʫסʘ ʞᴅʥʝ ʘʫʨʫʜʳ ʙʘץʳʣʘʫסʘ ʘʨʥʘʣסʘʥ ʪʠʽʤʜʽ, 

 ʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʪᴅʩʽʣʜʝʨʜʽ ᴅʟʽʨʣʝʫʛʝ ʞʦʣ ʘʰʘʜʳ. 2020 ï 2022 ʞʳʣʜʘʨʳס

ʨʝʩʧʫʙʣʠʢʘ ʙʦʡʳʥʰʘ 12 ᴇשʽʨʜʝʥ ʞʠʥʘʣסʘʥ 117 ʧʘʪʦʣʦʛʠʷʣʳװ ץʣʛʽ ʟʝʨʪʪʝʣʽʧ, 

ʩʦʥʳש ʥʝʛʽʟʽʥʜʝ RABV ʚʠʨʫʩʳʥʳש ʛʝʥʝʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽ ʤʝʥ ʦʥʳש ʪʘʨʘʣʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴇʥʽʥʜʝ ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ ʪʦʣʳץ ʤᴅʣʽʤʝʪ ʘʣʳʥʜʳ. ɹײʣ ʪʘשʜʘʤʘ 

ʞʠʳʥʪʳסʳ ʝʣʽʤʽʟʜʽש ʥʝʛʽʟʛʽ ʪʘʙʠסʠ ʦʰʘץʪʘʨʳ ʰʦסʳʨʣʘʥסʘʥ ʐʳסʳʩ, ʉʦʣʪװʩʪʽʢ, 

ɹʘʪʳʩ ʞᴅʥʝ ʆשʪװʩʪʽʢ ᴇשʽʨʣʝʨʽʥ ץʘʤʪʠ ʦʪʳʨʳʧ, ʨʝʩʧʫʙʣʠʢʘʜʘסʳ ʘסʳʤʜʘסʳ 

ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳ ʩʠʧʘʪʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾʳʣʜʘʨ ʙʦʡʳʥʰʘ ʩʝʢʚʝʥʠʨʣʝʥʛʝʥ װʣʛʽʣʝʨʜʽש ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ 2021 ʞʳʣסʘ 

ʢʝʣʝʜʽ (25/31). ɹײʣ ʢʝʟʝשʜʝ ʽʥʜʝʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʞʦסʘʨʳ ʙʦʣסʘʥʳ 

ʤʘʪʝʨʠʘʣʜʳש ʜʘ ʢᴇʧ ʪװʩʫʽʤʝʥ ץʘʙʘʪʪʘʩʘʜʳ. 2020 ʞᴅʥʝ 2022 ʞʳʣʜʘʨʳ 

ʩʝʢʚʝʥʠʨʣʝʫʛʝ ᴇʪʢʝʥ װʣʛʽʣʝʨ ʩʘʥʳ ʙʽʨʜʝʡ ʜʝשʛʝʡʜʝ (3/31) ʪʽʨʢʝʣʜʽ. ʄײʥʜʘ 

çʥʘץʪʳ ʪᴇʤʝʥʜʝʫè ʥʝʤʝʩʝ çʘʡץʳʥ ʙᴅʩʝשʜʝʫè ʜʝʛʝʥ ʪײʞʳʨʳʤ ʞʘʩʘʫסʘ ʥʝʛʽʟ 

ʞʝʪʢʽʣʽʢʩʽʟ, ʩʝʙʝʙʽ ʟʝʨʪʪʝʫʛʝ ʪװʩʢʝʥ ʤʘʪʝʨʠʘʣ ʩʘʥʳ ʤʝʥ ʩʘʧʘʩʳ ʞʳʣʜʘʨ 

ʙʦʡʳʥʰʘ ʪʝש ʙʦʣʤʘסʘʥ. 

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ Cosmopolitan 

ʤʘʞʦʨ ʢʣʘʜʘʩʳʥʳש ʪʦʣʳץ ʙʘʩʳʤ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʷסʥʠ ʘʥʳץʪʘʣסʘʥ 

ʠʟʦʣʷʪʪʘʨʜʳש ʙʘʨʣʳסʳ ʦʩʳ ʢʣʘʩʪʝʨʛʝ ʞʘʪʘʜʳ. ɹײʣ ʜʝʨʝʢʪʝʨ ɽʫʨʘʟʠʷʥʳש 

ʜʘʣʘʣʳץ ʘʡʤʘסʳʥʜʘ ʘʡʥʘʣʳʤʜʘסʳ ʚʠʨʫʩʪʳש ʛʝʥʝʪʠʢʘʣʳײץ ץʨʳʣʳʤʳ ʙʽʨʢʝʣʢʽ 

ʜʝʛʝʥ ʙʦʣʞʘʤʜʳ ץʦʣʜʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʘʥ 

ʘʣʳʥסʘʥ ʠʟʦʣʷʪʪʘʨʜʳש ʅʦʚʦʩʠʙʠʨʩʢ ʦʙʣʳʩʳ, ʆʤʙʳ ʦʙʣʳʩʳ ʞᴅʥʝ ʐʳשʞʘש 

ʘʫʤʘץʪʘʨʳʥʜʘ ʪʽʨʢʝʣʛʝʥ ʰʪʘʤʜʘʨʤʝʥ ʥʫʢʣʝʦʪʠʜʪʽʢ ʜʝשʛʝʡʜʝ ᴇʪʝ ʞʦסʘʨʳ 

 ʘʨʳסʞʝʪʢʽʣʽʢʪʽ ʞʦ שʢᴇʨʩʝʪʫʽ (98ï100%) ʞᴅʥʝ bootstrap ʤᴅʥʜʝʨʽʥʽ ץʩʘʩʪʳץײ

ʙʦʣʫʳ (BS > 75%) ʚʠʨʫʩʪʳש ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʪʘʨʘʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ʄײʥʜʘʡ ײץʙʳʣʳʩ, ʝש ʘʣʜʳʤʝʥ, ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨʜʳש, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʪװʣʢʽʣʝʨ 

ʤʝʥ ץʘʨʩʘץʪʘʨʜʳש ʪʘʙʠסʠ ʤʠʛʨʘʮʠʷʣʳץ ץʦʟסʘʣʳʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ײץʪʳʨʳץץʘ ץʘʨʩʳ ʽʩ-ʰʘʨʘʣʘʨʜʳ ʪʝʢ ײʣʪʪʳץ ʜʝשʛʝʡʜʝ ʝʤʝʩ, 

ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʤʝʥ װʡʣʝʩʪʽʨʽʣʛʝʥ ʘʡʤʘץʪʳץ ʬʦʨʤʘʪʪʘ ʞװʨʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʡʜʳ [54, ʨ. 5-1-5-20].  

ʊװʨʢʽʩʪʘʥ ʦʙʣʳʩʳʥʘʥ ʘʣʳʥסʘʥ Rab-228 ʠʟʦʣʷʪʳʥʳש ʝʨʝʢʰʝ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʦʨʥʳ ʞᴅʥʝ ʦʥʳש ɹʘʪʳʩ ɸʟʠʷʣʳץ (ɻʨʫʟʠʷ, ᴄʟʝʨʙʘʡʞʘʥ) 

ʰʪʘʤʜʘʨʤʝʥ ץײʩʘʩʪʳסʳ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʛʽʥʜʝ ᴅʣʽ ʪʦʣʳץ ʩʠʧʘʪʪʘʣʤʘסʘʥ 

ʞʘשʘ ʛʝʥʝʪʠʢʘʣʳץ ʣʠʥʠʷʥʳש ʙʦʣʫʳ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

Rab-014 ʠʟʦʣʷʪʳʥʜʘסʳ P-ʛʝʥʽʥʽ4 ש ʘʤʠʥץʳʰץʳʣʳʥʘ ײʟʘʨʫʳʥʘ ᴅʢʝʣʛʝʥ ʥװʢʪʝʣʽʢ 

ʤʫʪʘʮʠʷ ʚʠʨʫʩʪʳש ʤʠʢʨʦʵʚʦʣʶʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʽʥ ʙʘץʳʣʘʫ װʰʽʥ ʤʘשʳʟʜʳ. 

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʡʥʘʣʳʤʜʘסʳ ʰʪʘʤʤʜʘʨʜʳש 

ʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʙʽʨʢʝʣʢʽ ʝʤʝʩʪʽʛʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʪʽ. ᴄʩʽʨʝʩʝ ʙײʣ ʞʘסʜʘʡ 

ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ ʘʥʳץ ʙʘʡץʘʣʘʜʳ. ʄײʥʜʘ ʰʳסʫ ʪʝʛʽ ᴅʨʪװʨʣʽ ʘʣʪʳ 

ʙᴇʣʝʢ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʢʣʘʩʪʝʨ ʪʽʨʢʝʣʜʽ. ʄײʥʜʘʡ ʢᴇʨʽʥʽʩ ʰʝʢʘʨʘʣʘʩ 

ʘʡʤʘץʪʘʨʜʘסʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʞʘסʜʘʡʜʳש ʢװʨʜʝʣʽ ʝʢʝʥʽʥ ʘסשʘʨʪʘʜʳ. ʆסʘʥ 
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ʞʘʙʘʡʳ ʝʪץʦʨʝʢʪʽ ʞʘʥʫʘʨʣʘʨʜʳש ʝʨʢʽʥ ʢᴇʰʽ-ץʦʥʳ ʤʝʥ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

ʙʝʣʩʝʥʜʽ ʜʘʤʫʳ ʜʘ ʳץʧʘʣ ʝʪʫʽ ʤװʤʢʽʥ. פʘʟʘץʩʪʘʥʜʳץ ʠʟʦʣʷʪʪʘʨʜʳש ʈʝʩʝʡ, 

 ץʘʥ ʰʪʘʤʤʜʘʨʤʝʥ ʛʝʥʝʪʠʢʘʣʳסʪʘʨʳʥʘʥ ʘʣʳʥץʦʣʠʷ ʞᴅʥʝ ʀʨʘʥ ʘʫʤʘסשʳʪʘʡ, ʄʦפ

ʞʘסʳʥʘʥ ʞʘץʳʥ ʙʦʣʫʳ ʚʠʨʫʩʪʳש ʰʝʢʘʨʘʜʘʥ ʪʳʩ ʘʡʥʘʣʳʤʳʥ ʨʘʩʪʘʡʜʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ץʘʜʘסʘʣʘʫ ʤʝʥ ʙʘץʳʣʘʫ ʰʘʨʘʣʘʨʳʥ ʪʝʢ ײʣʪʪʳץ ʜʝשʛʝʡʜʝ סʘʥʘ ʝʤʝʩ, 

ᴇשʽʨʣʽʢ ʜʝשʛʝʡʜʝ ʜʝ װʡʣʝʩʪʽʨʽʧ ʞװʨʛʽʟʫʜʽש ʤʘשʳʟʳ ʘʨʪʘ ʪװʩʝʜʽ. 

ɹʘʡʝʩ ᴅʜʽʩʽʤʝʥ ʞװʨʛʽʟʽʣʛʝʥ ʫʘץʳʪʪʳץ ʪʘʣʜʘʫ (TMRCA) Cosmopolitan 

ʢʣʘʜʘʩʳʥʳפ שʘʟʘץʩʪʘʥ ʤʝʥ ʢᴇʨʰʽʣʝʩ ʘʡʤʘץʪʘʨʜʘ ʜʠʚʝʨʛʝʥʮʠʷʣʘʥʫʳ 1839 

ʞʳʣʜʘʨסʘ (1734ï1915), ʘʣ CA1 ʤʠʥʦʨ ʢʣʘʜʘʩʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ 1942 ʞʳʣʜʘʨסʘ 

(1910ï1966) ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʢʝʟʝשʜʝʨ ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ 

ʜʝʤʦʛʨʘʬʠʷʣʳץ ᴇʩʽʤ, ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש ʠʥʪʝʥʩʠʬʠʢʘʮʠʷʩʳ ʞᴅʥʝ 

ʫʨʙʘʥʠʟʘʮʠʷ װʜʝʨʽʩʪʝʨʽʤʝʥ ʪײʩʧʘ-ʪײʩ ʢʝʣʝʜʽ. ɺʠʨʫʩʪʳש ʥʫʢʣʝʦʪʠʜʪʽʢ ʘʫʳʩʫ 

ʞʳʣʜʘʤʜʳסʳ 3,07Ĭ10  ʩʘʡʪ ĭĿʞʳʣ ĭ) RABV װʰʽʥ ʦʨʪʘʰʘ ʵʚʦʣʶʮʠʷʣʳץ 

 ʘ ʠʝʣʝʨʛʝשʘ ʞᴅʥʝ ʞʘסʘʥ ʦʨʪʘסʦʨʰʘץ שʣ ʚʠʨʫʩʪʳײʳʥʜʳ ʩʠʧʘʪʪʘʡʜʳ, ʙץʘʨץ

ʙʝʡʽʤʜʝʣʫ ץʘʙʽʣʝʪʽʥʽש ʪײʨʘץʪʳʣʳסʳʥ ʙʽʣʜʽʨʝʜʽ. (4.6.5-ʙᴇʣʽʤ) [54, ʨ. 5-1-5-20]. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʽʨʽ ץʘʨʘ ʤʘʣʜʳװ שʣʝʩʽ ʞʦסʘʨʳ (71%) ʝʢʝʥʽ 

ʪʽʨʢʝʣʜʽ, ʘʣʘʡʜʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰʪʽ ʦʣʘʨʜʳ ʵʧʠʟʦʦʪʠʷʣʳץ ʨʝʟʝʨʚʫʘʨ ʨʝʪʽʥʜʝ 

 ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ (30-ʩʫʨʝʪ) ץʘ ʥʝʛʽʟ ʙʦʣʤʘʡʜʳ. ʌʠʣʦʛʝʥʝʪʠʢʘʣʳסʘʨʘʩʪʳʨʫץ

ʪװʣʢʽʜʝʥ ʞᴅʥʝ ʽʨʽ ץʘʨʘ ʤʘʣʜʘʥ ʘʣʳʥסʘʥ ʠʟʦʣʷʪʪʘʨʜʳש (ʤʳʩʘʣʳ, Rab-16-6 ʞᴅʥʝ 

Rab-2-1) ʙʽʨ ʢʣʘʩʪʝʨʜʝ ʪʦʧʪʘʩʳʧ, 99,8% ʛʝʥʝʪʠʢʘʣʳץײ ץʩʘʩʪʳץ ʢᴇʨʩʝʪʫʽ ʽʨʽ ץʘʨʘ 

ʤʘʣʜʳש ʠʥʬʝʢʮʠʷ ʪʽʟʙʝʛʽʥʜʝ ʪʝʢ ʢʝʟʜʝʡʩʦץ ʩʝʟʽʤʪʘʣ ʠʝ (dead-end host) ʨᴇʣʽʥ 

ʘʪץʘʨʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ʅʝʛʽʟʛʽ ʨʝʟʝʨʚʫʘʨʣʳץ ץʳʟʤʝʪ ʞʘʙʘʡʳ ʞʳʨʪץʳʰʪʘʨסʘ 

ʪʠʝʩʽʣʽ, ʘʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʞʘʥʫʘʨʣʘʨʳ ʪʘʙʠסʠ ʦʰʘץʪʘʨʜʘסʳ ʚʠʨʫʩʪʳש 

ʘʡʥʘʣʳʤ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞʘʥʘʤʘ ʪװʨʜʝ ʢᴇʨʩʝʪʝʪʽʥ ʠʥʜʠʢʘʪʦʨ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ 

(4.6.6-ʙᴇʣʽʤ) [11, ʩ. 3-374; 12]. 

ɸʫʤʘץʪʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ײץʪʳʨʫ ʞʘסʜʘʡʣʘʨʳʥʳש ʙʽʨʢʝʣʢʽ 

ʪʘʨʘʣʤʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ɽש ʢᴇʧ ʪʽʨʢʝʣʛʝʥ ʘʡʤʘץ ʐʳסʳʩ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳ (14 

ʞʘסʜʘʡ), ʘʣ ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʜʘ 3 ʞʘסʜʘʡ ʘʥʳץʪʘʣסʘʥ. ʄײʥʜʘʡ 

ʘʡʳʨʤʘʰʳʣʳץ ʪʝʢ ʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳץ ʬʘʢʪʦʨʣʘʨʤʝʥ סʘʥʘ ʝʤʝʩ, ʢʝʡ ʞʝʨʣʝʨʜʝ 

ʜʠʘʛʥʦʩʪʠʢʘ ʜʝשʛʝʡʽʥʽש ᴅʨʪװʨʣʽ ʙʦʣʫʳʤʝʥ ʜʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʰʝʢʘʨʘסʘ ʞʘץʳʥ ᴇשʽʨʣʝʨʜʝ ʞʘסʜʘʡʣʘʨʜʳש ʞʠʽʨʝʢ ʢʝʟʜʝʩʫʽ ʙײʣ 

ʠʥʬʝʢʮʠʷʥʳש ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʩʠʧʘʪʳ ʙʘʨ ʝʢʝʥʽʥ ʙʘʡץʘʪʘʜʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʤʝʥ ʙʽʨʣʝʩʢʝʥ ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫʜʳ 

ʢװʰʝʡʪʫ ץʘʞʝʪ ʝʢʝʥʽ ʘʥʳץ. 

ɸʣʳʥסʘʥ 31 ʪʦʣʳץ ʛʝʥʦʤʜʳץ ʪʽʟʙʝʢʪʽש GenBank ʜʝʨʝʢץʦʨʳʥʘ ʝʥʛʽʟʽʣʫʽ 

(BioProject PRJNA832888) ʦʪʘʥʜʳץ ʚʠʨʫʩʦʣʦʛʠʷ סʳʣʳʤʳ װʰʽʥ ʤʘשʳʟʜʳ ץʘʜʘʤ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ פʘʟʘץʩʪʘʥʜʘסʳ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש 

ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʢʘʨʪʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

ʧʨʘʡʤʝʨʣʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʚʘʢʮʠʥʘʮʠʷ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ סʳʣʳʤʠ 

ʥʝʛʽʟʜʝ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʪʽʢʝʣʝʡ ʥʝʛʽʟ ʙʦʣʘʜʳ. 
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ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ ץʦʡʳʣסʘʥ ʤʘץʩʘʪץʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʛʝʥ 

ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʪᴇʤʝʥʜʝʛʽʜʝʡ ʥʝʛʽʟʛʽ ץʦʨʳʪʳʥʜʳʣʘʨ ʞʘʩʘʣʜʳ: 

1. 2020 - 2022 ʞʳʣʜʘʨʳ ײץʪʳʨʳץץʘ ʢʣʠʥʠʢʘʣʳץ ʢװʜʽʢ ʪʫסʳʟסʘʥ 

ʞʘʥʫʘʨʣʘʨʜʘʥ ʘʣʳʥסʘʥ 117 ʤʠ װʣʛʽʩʽ ʙʦʡʳʥʰʘ 10% ʩʫʩʧʝʥʟʠʷʣʘʨ ʜʘʡʳʥʜʘʣʳʧ, 

ʈʅפ ʙᴇʣʽʥʽʧ ʘʣʳʥʜʳ, ʢʝʨʽ ʪʨʘʥʩʢʨʠʧʮʠʷ ʞװʨʛʽʟʽʣʽʧ, ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝʛʽ 

ʇʊʈ ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʽʥʜʝ ʦʣʘʨʜʳש ʽʰʽʥʝʥ 31 װʣʛʽ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʈʅפ - 

ʩʳʥʘ ʦש ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʽʧ, ᴅʨʽ ץʘʨʘʡסʳ ʤʦʣʝʢʫʣʘʣʳץ - ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫסʘ 

ʞʘʨʘʤʜʳ ʜʝʧ ʪʘʥʳʣʜʳ. ʉʘʧʘ ʢʨʠʪʝʨʠʡʣʝʨʽʥʝ ʩᴅʡʢʝʩ 31 װʣʛʽ ᴅʨʽ ץʘʨʘʡסʳ 

ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫסʘ ʞʘʨʘʤʜʳ ʢɼʅץ פʦʨʳ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʪʳʨʳʣʜʳ. ɹײʣ 

ʞʠʳʥʪʳץ ʢʝʡʽʥʛʽ ʘʤʧʣʠʬʠʢʘʮʠʷ, ʩʝʢʚʝʥʠʨʣʝʫ ʞᴅʥʝ ʛʝʥʦʪʠʧʪʝʫ ʢʝʟʝשʜʝʨʽʥ 

ʪʦʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʪʽ. 

2. ɯʨʽʢʪʝʣʛʝʥ 31 װʣʛʽʜʝ Rabies lyssavirus ʛʝʥʦʤʳʥ ʪʦʣʳץ ץʘʤʪʫסʘ ʘʨʥʘʣסʘʥ 

12 ʧʨʘʡʤʝʨ ʞײʙʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʘʤʧʣʠʬʠʢʘʮʠʷ ʞװʨʛʽʟʽʣʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘʨʣʳץ 

 ʘʥʳסʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʢʪʝʨʽ ʘʣʳʥ שʰʽʥ N ʞᴅʥʝ G ʛʝʥʜʝʨʽʥʽװ ʣʛʽʣʝʨװ

ʘʥʳץʪʘʣʜʳ. ʆʥʳש ʽʰʽʥʜʝ 25 װʣʛʽʜʝ (80,6%) ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʪʦʣʳץ ʥʝʤʝʩʝ 

ʪʦʣʳץץʘ ʞʫʳץ ʛʝʥʦʤʜʳץ ʪʽʟʙʝʛʽ, ʘʣ ʈʅפ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʪᴇʤʝʥ װʣʛʽʣʝʨʜʝ 

ʢʝʤʽʥʜʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʤʘשʳʟʳ ʙʘʨ N ʞᴅʥʝ G ʛʝʥ ʘʡʤʘץʪʘʨʳ ʩᴅʪʪʽ 

ʩʝʢʚʝʥʠʨʣʝʥʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʞʝʢʝʣʝʛʝʥ װʣʛʽʣʝʨʜʝ (ʤʳʩʘʣʳ, Rab - 014) P ʛʝʥ 

ʘʡʤʘסʳʥʜʘ ʳץʪʠʤʘʣ ʙʠʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳ ʙʘʨ ᴇʟʛʝʨʽʩ ʙʘʡץʘʣʳʧ, ʦʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ᴅʩʝʨʽʥ ʥʘץʪʳʣʘʫ ץʦʩʳʤʰʘ ʟʝʨʪʪʝʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʜʽ. 

3. ɻʝʥʦʪʠʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʣʛʝʥ 31 ʠʟʦʣʷʪʪʳש ʙʘʨʣʳסʳ 

ʢʣʘʩʩʠʢʘʣʳץ Rabies virus (RABV) ʪװʨʽʥʝ ʞʘʪʘʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ʆʣʘʨʜʳ30 ש-ʳ 

Cosmopolitan major clade ײץʨʘʤʳʥʜʘסʳ Cosmopolitan CA1 minor clade - ץʘ, ʷסʥʠ 

ʜʘʣʘ ʪʠʧʪʽ (steppe - type) ʝʫʨʘʟʠʷʣʳײץ ץʪʳʨʳץ ʚʠʨʫʩʳʥʘ ʪʠʝʩʽʣʽ ʙʦʣʜʳ. ɹײʣ 

 ʘʥ ʥʝʛʽʟʛʽסʘʫʨʫʳʥ ʪʫʜʳʨ ץʪʳʨʳײץ ʳʥʜʘ 2020 - 2022 ʞʳʣʜʘʨʳסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʚʠʨʫʩ ʪʠʧʽ Cosmopolitan CA1 (steppe - type RABV) ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

N ʛʝʥʽ ʥʝʛʽʟʽʥʜʝ Neighbor - Joining ʞᴅʥʝ ɹʘʡʝʩ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ.  

ʌʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʘסʘʰʪʘʨʜʘ ʘʣʳʥסʘʥ ʠʟʦʣʷʪʪʘʨʜʳש ʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳ, 

 ʳʟסʘʥ ʰʪʘʤʜʘʨʤʝʥ ʪʳסʨʳʥ ʩʠʧʘʪʪʘʣײɸʟʠʷ ʝʣʜʝʨʽʥʝʥ ʙ ץʳʪʘʡ ʞᴅʥʝ ʆʨʪʘʣʳפ

ʪʫʳʩʪʳסʳ ʘʥʳץʪʘʣʳʧ, פʘʟʘץʩʪʘʥʜʘסʳ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʪʘʨʘʣʫʳ ʝʫʨʘʟʠʷʣʳץ 

ʜʘʣʘ ʘʡʤʘסʳʥʘ ʪᴅʥ ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʤʦʜʝʣʴʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽ ʜᴅʣʝʣʜʝʥʜʽ. ɹʘʡʝʩ 

ᴅʜʽʩʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʫʘץʳʪʪʳץ ʪʘʣʜʘʫ Cosmopolitan CA1 ʤʠʥʦʨ ʢʣʘʜʘʩʳʥʳש 

 ʳʥʜʘסʘʟʽʨʛʽ ʘʡʥʘʣʳʤʳ 1910 - 1966 ʞʳʣʜʘʨ ʘʨʘʣʳץ ʳסʳʥʜʘסʩʪʘʥ ʘʫʤʘץʘʟʘפ

 .ʜʘʣʘ ʪʠʧʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ ץʘʥ ʝʫʨʘʟʠʷʣʳץʘʣʳʧʪʘʩץ

ʊʦʣʳץ ʛʝʥʦʤʜʳץ ʜʝʨʝʢʪʝʨ ʙײʣ ʪʠʧʪʽש ʙʽʨʥʝʰʝ ʪᴅʫʝʣʩʽʟ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ 

ʣʠʥʠʷʣʘʨ ʘʨץʳʣʳ ᴅʨ ᴇשʽʨʜʝ ʧʘʨʘʣʣʝʣʴ ʪʘʨʘʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʜʽ, ʘʣʘʡʜʘ ʦʣʘʨʜʳש 

ʙʘʨʣʳסʳ ʙʽʨ ʵʚʦʣʶʮʠʷʣʳץ ʙʘסʳʪץʘ - steppe - type RABV-ʛʝ ʞʘʪʘʜʳ. 

4. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳ31 ש ʪʦʣʳץ ʞᴅʥʝ 

ʞʘʨʪʳʣʘʡ ʛʝʥʦʤʜʳץ ʥʫʢʣʝʦʪʠʜʪʽʢ ʪʽʟʙʝʛʽ ʭʘʣʳץʘʨʘʣʳץ GenBank ʜʝʨʝʢץʦʨʳʥʘ 

ʪʽʨʢʝʣʜʽ. ɹʘʨʣʳץ ʪʽʟʙʝʢʪʝʨ PRJNA832888 BioProject ʘʷʩʳʥʜʘ ʙʽʨʽʢʪʽʨʽʣʽʧ, 

OP477379 - OP477391 ʞᴅʥʝ ON366706 - ON366710 ʪʽʨʢʝʫ ʥᴇʤʽʨʣʝʨʽʤʝʥ 
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ʞʘʨʠʷʣʘʥʜʳ. ʆʩʳʣʘʡʰʘ, פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ʘʡʥʘʣʳʤʜʘסʳ Rabies lyssavirus 

ʰʪʘʤʜʘʨʳʥʳש ʤʦʣʝʢʫʣʘʣʳץ-ʛʝʥʝʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʠʧʘʪʪʘʡʪʳʥ 

ʞװʡʝʣʝʥʛʝʥ ײʣʪʪʳץ ʜʝʨʝʢץʦʨ ʘʣסʘʰ ʨʝʪ ץʘʣʳʧʪʘʩʪʳʨʳʣʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ײץʪʳʨʳץ 

ʘʫʨʫʳʥʳץ שʦʟʜʳʨסʳʰʳ ʨʝʪʽʥʜʝ ʢʣʘʩʩʠʢʘʣʳץ Rabies virus, ʘʣ ʦʥʳש ʙʘʩʳʤ 

ʘʡʥʘʣʳʤʜʘסʳ ʪʠʧʽ Cosmopolitan CA1 (steppe - type) ʝʢʝʥʽʥ ʤʦʣʝʢʫʣʘʣʳץ - 

ʛʝʥʝʪʠʢʘʣʳץ ʜʝשʛʝʡʜʝ ʜᴅʣʝʣʜʝʜʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ײץʪʳʨʳץʪʳש ʪʘʙʠסʠ - 

ʦʰʘץʪʳץ ʩʠʧʘʪʳʥ, ʞʘʙʘʡʳ ʞʳʨʪץʳʰʪʘʨ (ʥʝʛʽʟʽʥʝʥ ʪװʣʢʽ) ʥʝʛʽʟʛʽ ʨʝʟʝʨʚʫʘʨ 

ʝʢʝʥʽʥ ʞᴅʥʝ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʰʘʨʘʣʘʨ ʜᴅʣ ʦʩʳ ʛʝʥʝʪʠʢʘʣʳץ ʪʠʧʢʝ ʙʘסʳʪʪʘʣʫʳ 

ʪʠʽʩ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, פʘʟʘץʩʪʘʥʜʘ 

 ʳʪʪʘʨסʰʽʥ ʢʝʣʝʩʽ ʙʘװ ʰʘʨʘʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫ ץʘʨʩʳ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʘץץʪʳʨʳײץ

 :ʩʳʥʳʣʘʜʳײ

 ʵʧʠʟʦʦʪʠʢʘʣʳץ ʦʰʘץ ʘʥʳץʪʘʣסʘʥ ᴅʨʙʽʨ ʞʘסʜʘʡʜʘ ʤʦʣʝʢʫʣʘʣʳץ-

ʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʳ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʝʥʛʽʟʫ; 

 ʘʡʥʘʣʳʤʳʥ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ ʡ ʞᴅʥʝ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨ ʘʨʘʩʳʥʜʘװ 

ʙʽʨʪײʪʘʩ ʵʢʦʞװʡʝ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫ; 

 h ʝʢʘʨʘʣʘʩ ʘʡʤʘץʪʘʨʜʘ ʢᴇʨʰʽʣʝʩ ʝʣʜʝʨʤʝʥ װʡʣʝʩʪʽʨʽʣʛʝʥ ʚʘʢʮʠʥʘʮʠʷ 

ʞᴅʥʝ ʤʦʥʠʪʦʨʠʥʛ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʽʩʢʝ ʘʩʳʨʫ; 

 ʪʘʫץʨʜʝ ʞʠʥʘװʡʝʣʽ ʪװʜʝʨʝʢʪʝʨʽʥ ʞ ץʛʝʥʦʤʜʳ ץʪʦʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײץ 

ʞᴅʥʝ ײʣʪʪʳץ ʜʝʨʝʢץʦʨʜʳ ʢʝשʝʡʪʫ. 

 ʞʘʙʘʡʳ שʙᴇʣʽʥʛʝʥ ʠʟʦʣʷʪʪʘʨʜʳ (ʘʨʘ ʤʘʣץ ʠʪ, ʽʨʽ) ʡ ʞʘʥʫʘʨʣʘʨʳʥʘʥת

ʞʳʨʪץʳʰʪʘʨʜʘʥ (ʪװʣʢʽ) ʘʣʳʥסʘʥ ʰʪʘʤʜʘʨʤʝʥ ʛʝʥʝʪʠʢʘʣʳץ ʞʘץʳʥʜʳסʳʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʞʘʙʘʡʳ ʞʳʨʪץʳʰʪʘʨ ʘʨʘʩʳʥʜʘ ʦʨʘʣʴʜʳ ʚʘʢʮʠʥʘʮʠʷʣʘʫ ʰʘʨʘʣʘʨʳʥ 

ʞװʡʝʣʽ ʪװʨʜʝ ʞװʨʛʽʟʫ ץʘʞʝʪ. 

 ʪʽʟʙʝʢʪʝʨʽʥ ץʞᴅʥʝ ʞʘʨʪʳʣʘʡ ʛʝʥʦʤʜʳ ץʪʦʣʳ שʚʠʨʫʩʳʥʳ ץʪʳʨʳײפ

GenBank ʭʘʣʳץʘʨʘʣʳץ ʜʝʨʝʢʪʝʨ ץʦʨʣʘʨʳʥʘ ʪײʨʘץʪʳ ʪװʨʜʝ ʝʥʛʽʟʫ ʘʨץʳʣʳ 

 .ʩʳʥʳʣʘʜʳײ ʘʣʳʧʪʘʩʪʳʨʫץ ʦʨץʜʝʨʝʢ ץʵʧʠʟʦʦʪʦʣʦʛʠʷʣʳ-ץʤʦʣʝʢʫʣʘʣʳ ץʣʪʪʳײ

ɹײʣ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘסʳ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʵʚʦʣʶʮʠʷʩʳʥ ײʟʘץ ʤʝʨʟʽʤʜʽ 

ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʐʝʢʘʨʘʣʘʩ ʘʡʤʘץʪʘʨʜʘ (ʐʳסʳʩ פʘʟʘץʩʪʘʥ, ɸʪʳʨʘʫ ʞᴅʥʝ ᴇʟʛʝ ʜʝ ᴇשʽʨʣʝʨ) 

ʪʽʨʢʝʣʛʝʥ ʠʟʦʣʷʪʪʘʨʜʳש ʢᴇʨʰʽʣʝʩ ʤʝʤʣʝʢʝʪʪʝʨʜʝʥ ʘʣʳʥסʘʥ ʰʪʘʤʜʘʨʤʝʥ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʫʳʩʪʳסʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʵʧʠʟʦʦʪʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛ ʧʝʥ ʘץʧʘʨʘʪ ʘʣʤʘʩʫʜʳ ʢװʰʝʡʪʫ ץʘʞʝʪ. 

ʆʩʳ ʟʝʨʪʪʝʫʜʝ ᴅʟʽʨʣʝʥʛʝʥ ײץʪʳʨʳץ ʚʠʨʫʩʳʥʳש ʛʝʥʦʤʳʥ 

ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʫ, ʩʝʢʚʝʥʠʨʣʝʫ ʞᴅʥʝ ʬʠʣʦʛʝʥʝʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʭʘʪʪʘʤʘʣʘʨʳʥ 

ʚʝʪʝʨʠʥʘʨʠʷʣʳץ ʟʝʨʪʭʘʥʘʣʘʨ ʤʝʥ סʳʣʳʤʠ - ʟʝʨʪʪʝʫ ײʡʳʤʜʘʨʳʥʳש ʪᴅʞʽʨʠʙʝʩʽʥʝ 

ʝʥʛʽʟʫ ײʩʳʥʳʣʘʜʳ. 

ʆʩʳ ʢʝʰʝʥʜʽ ʪᴅʩʽʣ סʘʥʘ פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʜʘ ײץʪʳʨʳץ ʘʫʨʫʳʥʳש 

ʪʘʨʘʣʫʳʥ ʪʠʽʤʜʽ ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ײʟʘץ ʤʝʨʟʽʤʜʽ ʧʝʨʩʧʝʢʪʠʚʘʜʘ ʽʥʜʝʪʪʽ ʞʦʶסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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