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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ 

 

ʆʩʝʪʨʦʚʳʝ ʨʳʙʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʩʝʪʨʦʚʳʝ ʨʳʙʳ (ʆʪʨʷʜ 

ɸcipenseriformes) ʧʦʷʚʠʣʠʩʴ ʦʢʦʣʦ 200 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ ʚʦ ʚʨʝʤʷ ʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ 

(Grʘnde, Bemis, 1991, Bemis et ʘl.,1997). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʯʪʠ ʚʩʝ ʦʩʝʪʨʦʚʳʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʯʨʝʟʤʝʨʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʧʦʪʝʨʝʡ 

ʧʨʠʚʳʯʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʨʝʩʪʠʣʠʱ (ʈʫʙʘʥ, 1999; 

ʍʦʜʦʨʝʚʩʢʘ̫ , 2002; ʍʦʜʦʨʝʚʩʢʘ̫ , ʈʦʤʘʥʦʚ, 2006; ʇʘʣʘʪʥʠʢʦʚ, ʂʘʩʠʤʦʚ, 2008; 

Ludwig, 2008; ʂʘʣʤʳʢʦʚ, ʈʫʙʘʥ, ʇʘʚʣʦʚ, 2009). ʕʪʠ "ʞʠʚʳʝ ʠʩʢʦʧʘʝʤʝr" ʚʘʞʥ r

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʧʦʟʚʦʥʦʯʥʳʭ ʚ ʮʝʣʦʤ, ʦʜʥʘʢʦ, ʝʩʣʠ ʦʙʱʝʩʪʚʦ ʥʝ 

ʧʨʝʜʧʨʠʤʝʪ ʨʝʰʠʪʝʣʴʥʳʭ ʤʝʨ ʜʣʷ ʠʭ ʩʧʘʩʝʥʠʷ, ʦʩʪʘʝʪʩʷ ʥʝ ʪʘʢ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʠʭ ʠʟʫʯʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠ ʣʶʙʠʪʝʣʴʩʢʠʡ ʣʦʚ 

ʦʩʝʪʨʦʚʳʭ ʟʘʧʨʝʱʝʥ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʮʠʡ ʩʪʝʨʣʷʜʠ ʠ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʨ. ʃʝʥʘ), ʘ ʚʳʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʮʝʣʝʡ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʝʩʴ ʨʦʜ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʢʠ ʂʦʥʚʝʥʮʠʠ 

ʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ ʚʠʜʘʤʠ ʜʠʢʦʡ ʬʘʫʥʳ ʠ ʬʣʦʨʳ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ (CITES) (Rʘymʘkers, 2006), ʘ ʪʘʢʞʝ ʦʩʝʪʨʦʚʳʝ ʚʥʝʩʝʥʳ ʚ 

ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʂʨʘʩʥʦʡ ʢʥʠʛʠ (IUCN) (Birstein et ʘl., 1997, 

Rʘymʘkers ʘnd Hoover, 2002). 

ʊʘʢʦʝ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʭ 

ʧʦʧʫʣʷʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʧʨʦʤʳʩʣʦʚʦʛʦ 

ʚʠʜʘ, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʘʤʦʛʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʠʟ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʜʣʷ 

ʘʢʚʘʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. (Williot  et ʘl., 2001; 

Bronzi et ʘl., 2011; Bronzi, Rosenthʘl, 2014) ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʝʪʨʦʚʳʭ ʚ ʥʘh ʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʧʦʣʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 
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ʧʦʜʜʝʨʞʘʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʩʦʭʨʘʥʝʥʠʝ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʠʚʘʝʤʦʡ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʝʙʫʶʪ ʟʥʘʥʠʡ ʦʙ ʵʚʦʣʶʮʠʦʥʥʦ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚʠʜʘ. ʆʙʣʘʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʘ̫  ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʠʩʯʝʟʘʁ ʱʠʭ ʚʠʜʦʚ ʠʣʠ ʚʠʜʦʚ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʘ ʠʟ-ʟʘ ʧʝʨʝʣʦʚʘ, ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʳʜʝʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʜʝʣʴʥʫʶ ʥʘʫʯʥʫʶ 

ʜʠʩʮʠʧʣʠʥʫ, ʥʘʟʳʚʘʝʤʫʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʘ̫  ʛʝʥʝʪʠʢʘ (conservation genetics) 

(DeSʘlle et ʘl., 2004). ʄʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ 

ʛʝʥʝʪʠʢʝ, ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʥʝʧʦʧʨʘʚʠʤʳʭ ʦʰʠʙʦʢ ʚ ʜʝʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʫʪʝʨʷʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʧʦ ʚʩʝʤʫ ʘʨʝʘʣʫ ʠʭ ʦʙʠʪʘʥʠʷ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʨʘʥʝʝ ʥʘ ʦʩʝʪʨʦʚʳʭ ʚʠʜʘʭ ʨʳʙ, 

ʚʳʷʚʠʣʠ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʘʢʠʝ ʢʘʢ ʟʘʤʝʜʣʝʥʥʳʡ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ 

ʢʘʨʠʦʣʦʛʠʯʝʩʢʦʡ (Lʘnfredi et ʘl., 2001; Chiccʘ et ʘl., 2002), ʙʠʦʭʠʤʠʯʝʩʢʦʡ 

(Khʘbʘrov et ʘl., 2002) ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ (de lʘ Herrʘn et ʘl., 2001; Krieger et ʘl., 2000; 

Krieger, Fuerst, 2002) ʵʚʦʣʶʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʠʧʣʦʠʜʠʶ - ʫʚʝʣʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʭʨʦʤʦʩʦʤ ʚ ʢʘʨʠʦʪʠʧʝ ʦʩʝʪʨʦʚʳʭ (ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ ʚʘʨʴʠʨʫʝʪ ʦʪ 116 ʜʦ 360 ʫ 

ʨʘʟʥʳʭ ʚʠʜʦʚ). (Birstein et ʘl., 1993; Ludwig et ʘl., 2001; Kim et ʘl., 2005; Fontʘnʘ et 

ʘl., 2007; ɺʠʰʥʷʢʦʚʘ ʠ ʜʨ.,2008; Fontʘnʘ et ʘl., 2008; ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2009; Vʘsilôev, 

2009). 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʘʪʠʢʝ, ʥʘʨʷʜʫ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ 

ʘʥʘʣʠʟʦʤ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩ 

ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʩ ʧʦʤʦʱʴʶ ɸFLP ʠ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ (STR) ʘʥʘʣʠʟʘ (Jenneckens et ʘl., 2001; King et ʘl., 2001; Congiu 

et ʘl., 2002; Zʘne et ʘl., 2002; Henderson-ɸrzʘpʘlo, King, 2002; Welsh et ʘl., 2003; 

ɹʘʨʤʠʥʮʝʚʘ, ʄʶʛʝ, 2013). 

ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʢʘʢ ʧʦ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤ (ʄʶʛʝ ʠ ʜʨ., 2008; Birstein et ʘl, 2009), ʪʘʢ ʠ ʧʦ ʷʜʝʨʥʳʤ 

ʤʘʨʢʝʨʘʤ, ʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʢʘʢ ʦʙʲʝʢʪ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʥʳʭ 
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ʣʠʥʠʡ ʦʩʝʪʨʦʚʳʭ. (Forr-Bʘyʘt, Luczynski, 2006; Georgescu et ʘl., 2013; Rʘjkov et ʘl., 

2014; Hʘvelkʘ et ʘl., 2014). ʇʨʠʨʦʜʥʳʡ ʞʝ ʧʦʣʠʤʦʨʬʠʟʤ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʨʢʝʨʘʤ ʠʟʫʯʝʥ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɼʣʷ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʙʳʣʠ ʦʧʠʩʘʥʳ ʥʝʩʢʦʣʴʢʦ ʧʦʜʚʠʜʦʚ: ï ɸ. bʘerii bʘerii 

(ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ, ʆʙʴ-ʀʨʪʳʰʩʢʠʡ ʙʘʩʩʝʡʥ), ɸ. b. stenorhynchus Nikolskiy, 

1896 (ʫʟʢʦʨʳʣʳʡ ʦʩʝʪʨ, ʨʝʢʘ ɽʥʠʩʝʡ), ɸcipenser bʘeri chʘtys Drjʘgin, 1948, 

(ʷʢʫʪʩʢʠʡ, ʠʣʠ ʣʝʥʩʢʠʡ ʦʩʝʪʨ, ʨʝʢʘ ʃʝʥʘ ʠ ʨʝʢʠ ʢ ʚʦʩʪʦʢʫ ʦʪ ʃʝʥʳ ʜʦ ʨ. ʂʦʣʳʤʳ ʠ 

ʀʥʜʠʛʠʨʢʘ, ʯʘʩʪʦ ʩʠʥʦʥʠʤʠʟʠʨʦʚʘʣʩʷ ʩ ʫʟʢʦʨʳʣʳʤ ʦʩʝʪʨʦʤ) ʠ ɸ.b. bʘikʘlensis (ʦʟ. 

ɹʘʡʢʘʣ ʠ ʚʧʘʜʘʁ ʱʠʝ ʚ ʥʝʛʦ ʨʝʢʠ ʉʝʣʝʥʛʘ ʠ ʚʝʨʭʥʷʷ ɸʥʛʘʨʘ) (ɹʦʛʫʮʢʘ̫ , ʅʘʩʝʢʘ, 

2004, Sokolov, Vʘsilev, 1989). ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦʢʘʟʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʦʩʝʪʨʘʤʠ ʆʙʠ, ɽʥʠʩʝʷ, ɹʘʡʢʘʣʘ ʠ ʃʝʥʳ, 

ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʤʥʝʥʠʷ ʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦʩʪʠ 

ʚʳʜʝʣʝʥʠʷ ʧʦʜʚʠʜʦʚ (Rubʘn, 1997; ʈʫʙʘʥ, 1998; ʈʫʙʘʥ, 1999; Rubʘn, 2005). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ 

ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʚʠʜʘ, ʪʘʢ ʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʘʢʚʘʢʫʣʴʪʫʨʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʝʣʝʥʠʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʧʦʜʚʠʜʳ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ ʦʩʧʘʨʠʚʘʝʪʩʷ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʨʘʙʦʪ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʘʥʠʝ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ. 

 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʚʥʫʪʨʠ- ʠ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦ ʚʩʝʤʫ ʘʨʝʘʣʫ ʝʛʦ ʦʙʠʪʘʥʠʷ ʠ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʜʝʨʥʳʭ (STR) ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ (D-loop) 

ʤʘʨʢʝʨʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʝʥʦʬʦʥʜʦʚ ʚʠʜʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
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1. ʀʟʫʯʠʪʴ ʭʘʨʘʢʪʝʨ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʠʤʦʨʬʠʟʤ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʠ ʦʮʝʥʠʪʴ ʧʨʠʝʤʣʝʤʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ. 

2. ʉʦʟʜʘʪʴ ʧʘʥʝʣʴ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʠ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ. 

3. ʀʟʫʯʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʟʜʘʥʥʦʡ ʧʘʥʝʣʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ 

ʤʝʞʚʠʜʦʚʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʙʣʠʟʢʠʭ ʢ ʥʝʤʫ ʚʠʜʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʨʫʩʩʢʠʡ, ʧʝʨʩʠʜʩʢʠʡ ʦʩʝʪʨʳ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. 

4. ʀʟʫʯʠʪʴ ʚʥʫʪʨʠ- ʠ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦ ʷʜʝʨʥʳʤ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤ 

ʤʘʨʢʝʨʘʤ. 

5. ʇʨʦʚʝʩʪʠ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʠ ʷʜʝʨʥʦʡ ɼʅʂ. 

6. ʆʮʝʥʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʩʪʘʜ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

 

ʅʘʫʯʥʘ̫  ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ 

 

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ï ʘʥʘʣʠʟʘ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʷʜʝʨʥʦʡ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ. ɺʳʙʦʨʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʨʘʙʦʪʝ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʨʝʘʣʘ ʚʠʜʘ. ʆʮʝʥʝʥ ʫʨʦʚʝʥʴ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʧʦʢʘʟʘʥʘ ʟʥʘʯʠʤʘ̫  ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʯʝʪʳʨʝʭ ʧʨʠʨʦʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠʟ ʧʷʪʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ 

ʦʟʝʨʘ ɹʘʡʢʘʣ ʠ ʨʝʢʠ ɽʥʠʩʝʡ, ʦʪʥʦʩʠʤʳʝ ʨʘʥʝʝ ʢ ʨʘʟʥrʤ ʧʦʜʚʠʜʘʤ, ʥʝ ʠʤʝʶʪ 

ʟʥʘʯʠʤʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʨʝʜʣʦʞʝʥʘ 
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ʛʠʧʦʪʝʟʘ ʦ ʨʝʬʫʛʠʫʤʝ ʚ ʦʟ. ɹʘʡʢʘʣ, ʚ ʢʦʪʦʨʦʤ ʚʠʜ ʧʝʨʝʞʠʣ ʧʝʨʠʦʜ ʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʨʘʩʩʝʣʠʣʩʷ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʩʠʙʠʨʩʢʠʤ ʨʝʢʘʤ. ʆʮʝʥʝʥ ʫʨʦʚʝʥʴ ʧʘʜʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʳʨʘɦ ʠʚʘʥʠʠ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ. ɺʧʝʨʚʳʝ ʜʘʁ ʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʝʥʦʬʦʥʜʦʚ ʵʪʦʛʦ ʚʠʜʘ ʩ ʧʦʟʠʮʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʛʝʥʝʪʠʢʠ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘ̫  ʠ ʧʨʘʢʪʠʯʝʩʢʘ̫  ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʥʦʩʷʪ ʥʦʚʳʝ ʟʥʘʥʠʷ ʚ ʵʚʦʣʶʮʠʦʥʥʫ  ʁʩʠʩʪʝʤʘʪʠʢʫ 

ʠ ʬʠʣʦʛʝʥʠ ʁ ʨʦʜʘ ɸcipenser ʠ ʚʠʜʘ ɸcipenser bʘerii. ʇʨʝʜʣʦʞʝʥ ʥʘʙʦʨ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʤʘʩʩʦʚʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʦʩʝʪʨʦʚʳʭ 

ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʚʘʞʥʳ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʨʘʟʚʝʜʝʥʠʠ ʚʠʜʘ, ʪʨʝʙʫʶʱʝʤ ʫʯʝʪʘ 

ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦ ʧʨʘʚʠʣʘʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʛʝʥʝʪʠʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʢʣʶʯʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ  ʚʠʜʦʚʦʡ, ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʩʦʙʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʨʳʙʦʚʦʜʥʳʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʝʥʠ ʁ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠ̫ ʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʘʭ ʩʠʩʪʝʤʳ ʈʦʩʨʳʙʦʣʦʚʩʪʚʘ ʠ ʥʘ 

ʯʘʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʢʦʥʥʦʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ ʠʟ ʦʩʝʪʨʦʚʳʭ ʨʳʙ. 

 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘɦ ʠʪʫ 

 

1. ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʪʝʪʨʘʧʣʦʠʜ, ʥʦ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʣʦʢʫʩʘʤ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ ʦʢʪʘʧʣʦʠʜʥʳʡ ʚʠʜ ʠ ʤʦʞʝʪ 
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ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝʭʘʨʘʢʪʝʨʥʳʝ ʛʝʢʩʘʧʣʦʠʜʥʳʝ ʬʦʨʤʳ, ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ 

ʚʦʟʥʠʢʘʁ ʱʠʝ ʧʨʠ ʘʢʚʘʢʫʣʴʪʫʨʥʦʤ ʨʘʟʚʝʜʝʥʠʠ. 

2. ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʫʶ ʧʦʧʫʣʷʮʠʶ, 

ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ 

ʩʠʙʠʨʩʢʠʭ ʨʝʢ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʜʥʘʢʦ ʧʦʧʫʣʷʮʠʠ ʦʟ. ɹʘʡʢʘʣ ʠ ʨʝʢʠ ɽʥʠʩʝʡ ʧʦʢʘ ʥʝ 

ʠʤʝʪʁ ʟʥʘʯʠʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʠʛʨʘʮʠʠ ʦʩʦʙʝʡ 

ʤʝʞʜʫ ʵʪʠʤʠ ʙʘʩʩʝʡʥʘʤʠ ʯʝʨʝʟ ʨʝʢʫ ɸʥʛʘʨʘ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʜʦ ʧʦʩʪʨʦʡʢʠ 

ʧʣʦʪʠʥʳ. 

3. ʋ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨ r ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʘʜʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʢʘʢ ʧʦ ʷʜʝʨʥʳʤ, ʪʘʢ ʠ ʧʦ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤ ʤʘʨʢʝʨʘʤ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

 

ʃʠʯʥʦʝ ʫʯʘʩʪʠʝ ʘʚʪʦʨʘ 

 

ɺʩʝ ʵʪʘʧʳ ʨʘʙʦʪʳ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ, ʫʯʘʩʪʠʝ ʚ ʩʙʦʨʝ ʦʙʨʘʟʮʦʚ, 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘ̫  ʦʙʨʘʙʦʪʢʘ, 

ʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʧʦʣʥʝʥ rʘʚʪʦʨʦʤ ʣʠʯʥʦ.  

 

 ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪ r ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ 

ʦʙʩʫʞʜʝʥʠʷ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʥʘ ʤʥʦʛʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʚ ʚʠʜʝ ʪʝʟʠʩʦʚ ʠ 

ʫʩʪʥʳʭ ʜʦʢʣʘʜʦʚ: ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘ̫ ʢʦʥʬʝʨʝʥʮʠ ̫ çɺʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ 

ʈʦʩʩʠʠ: ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʠʭ ʠʟʫʯʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè (ʄʦʩʢʚʘ, 

11 ʩʝʥʪʷʙʨʷ 2003 ʛ.), ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ çʍʦʣʦʜʥʦʚʦʜʥʘ̫  ʘʢʚʘʢʫʣʴʪʫʨʘ: 

ʩʪʘʨʪ ʚ XXI  ʚʝʢè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 8 ï 13 ʩʝʥʪʷʙʨʷ 2003 ʛ.), IV ʤʝʞʜʫʥʘʨʦʜʥʘ̫ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘ̫ ʢʦʥʬʝʨʝʥʮʠ ̫çɸʢʚʘʢʫʣʴʪʫʨʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʜʦʩʪʠʞʝʥʠʷ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè (ɸʩʪʨʘʭʘʥʴ, 13-15 ʤʘʨʪʘ 2006 ʛ.), IX ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʩʠʤʧʦʟʠʫʤ çɻʝʥʝʪʠʢʘ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝè (ʄʦʥʧʝʣʴʝ, ʌʨʘʥʮʠʷ, 25-30 ʠʶʥʷ 2006 ʛ.), 
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2-ʦʡ ʚʦʨʢʰʦʧ (ʨʘʙʦʯʘ̫ ʚʩʪʨʝʯʘ) ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʩʝʪʨʘʤ ʛʨʫʧʧʳ  IUCN ( ɹʝʨʣʠʥ, 

ɻʝʨʤʘʥʠʷ, 29 ʩʝʥʪʷʙʨʷ-1 ʦʢʪʷʙʨʷ 2006 ʛ.), 6-ʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ ʧʦ 

ʦʩʝʪʨʦʚʳʤ ʚʠʜʘʤ ʨʳʙ (ɺʫʭʘʥ, ʂʠʪʘʡ, 25-31 ʦʢʪʷʙʨʷ), ʤʝʞʜʫʥʘʨʦʜʥʘ̫ 

ʢʦʥʬʝʨʝʥʮʠ̫, ʧʦʩʚʷʱʝʥʥʘ̫ ʧʘʤʷʪʠ ʧʨʦʬʝʩʩʦʨʘ, ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ɺʘʣʝʥʪʠʥʘ ʉʝʨʛʝʝʚʠʯʘ ʂʠʨʧʠʯʥʠʢʦʚʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2013), 2-ʘ̫ 

ʤʝʞʜʫʥʘʨʦʜʥʘ̫ ʥʘʫʯʥʘ̫ ʢʦʥʬʝʨʝʥʮʠ ̫çɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʌɻɹʅʋ çɻʦʩʅʀʆʈʍè, 16-18 ʘʧʨʝʣʷ 2013 

ʛ.), ʤʝʞʜʫʥʘʨʦʜʥʘ̫ ʥʘʫʯʥʘ̫ ʢʦʥʬʝʨʝʥʮʠ ̫ Ăɸʢʪʫʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʦʭʨʘʥʘ 

ʠʩʯʝʟʘʁ ʱʠʭ ʥʘʪʫʨʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙò (Oʛoʥʢʠ -ɻʠʞʠʮʢʦ, ʇʦʣʴʰʘ, 

8 - 11 ʘʧpeʣʷ 2014 ʛ.), ʚʪʦʨʘ̫ ʥʘʫʯʥʘ̫ ʰʢʦʣʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʠ ʵʢʦʣʦʛʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʝʥʥʘ̫ 100-

ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʀ.ɹ. ɹʠʨʤʘʥʘ (ɿʚʝʥʠʛʦʨʦʜ, 19-25 ʘʧʨʝʣʷ 2015 ʛ.), 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʚʝʘɦʥʠʝ ʧʦ ʦʩʝʪʨʦʚʳʤ ISM-2016 (ʂʨʘʩʥʦʜʘʨ 01-05 ʠʶʥʷ 2016 

ʛ.), ʤʝʞʜʫʥʘʨʦʜʥʘ̫ ʥʘʫʯʥʘ̫ ʢʦʥʬʝʨʝʥʮʠ,̫ ʧʦʩʚʷʱʝʥʥʘ̫ 80-ʣʝʪʠʶ ʩʦ ʜʥʷ 

ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ʖ.ʇ. ɸʣʪʫʭʦʚʘ ʠ 45-ʣʝʪʠʶ ʦʩʥʦʚʘʥʠʶ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ ʠʤ. ʖ.ʇ. ɸʣʪʫʭʦʚʘ ʀʆɻʝʥ ʈɸʅ. çɻʝʥʝʪʠʢʘ ʧʦʧʫʣʷʮʠʡ: 

ʧʨʦʛʨʝʩʩ ʠ ʧʝʨʩʧʝʢʪʠʚʳè (ɿʚʝʥʠʛʦʨʦʜʩʢʘ̫  ʙʠʦʣʦʛʠʯʝʩʢʘ̫  ʩʪʘʥʮʠʷ ʠʤ. ʉ.ʅ. 

ʉʢʘʜʦʚʩʢʦʛʦ ɹʠʦʬʘʢʘ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, 17-21 ʘʧʨʝʣʷ 2017 ʛ.), 8 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʦʩʝʪʨʦʚʳʤ ʨʳʙʘʤ (ISS8), (ɺʝʥʘ, ɸʚʩʪʨʠʷ, 10-16 

ʩʝʥʪʷʙʨʷ 2017 ʛ.), III ʤʝʞʜʫʥʘʨʦʜʥʘ̫ ʢʦʥʬʝʨʝʥʮʠ ̫ "ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ" ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ɼʘʨʚʠʥʦʚʩʢʦʤ ʤʫʟʝʝ (ʄʦʩʢʚʘ, 16-

20 ʦʢʪʷʙʨʷ 2017 ʛ.). 

 

ʇʫʙʣʠʢʘʮʠʠ 

 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 10 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ ʚ ʞʫʨʥʘʣʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʯʥʶ ɺɸʂ, 1 ʙʨʦʰʶʨʘ ʠ 1 ʛʣʘʚʘ ʚ ʢʥʠʛʝ "The Siberiʘn 

Sturgeon (ɸcipenser bʘerii, Brʘndt, 1869)", 2 ʧʘʪʝʥʪʘ ʠ 27 ʪʝʟʠʩʦʚ ʢʦʥʬʝʨʝʥʮʠʡ. 
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ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʩʣʝʜʫʶʱʠʤʠ ʛʨʘʥʪʘʤʠ: 

 

1. ɻʨʘʥʪ ʈʅʌ 16-14-00221 "ɻʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʫʩʧʝʰʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ 

ʦʩʝʪʨʦʚʳʭ ʠ ʣʦʩʦʩʝʚʳʭ ʨʳʙ". 

2. ɻʨʘʥʪ ʈʌʌʀ 15-29-02766 "ʂʦʤʧʣʝʢʩʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʩʝʪʨʦʚʳʭ: ʛʝʥʦʤʥʘ̫  ʦʨʛʘʥʠʟʘʮʠʷ, ʬʠʣʦʛʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ." 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘ̫  ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 145 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʠʪ 23 ʨʠʩʫʥʢʘ, 

32 ʪʘʙʣʠʮ r ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ: ʚʚʝʜʝʥʠʝ, ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, 

ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ, ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ, ʟʘʢʣʶʯʝʥʠʝ, ʚʳʚʦʜʳ ʠ ʩʧʠʩʦʢ 

ʣʠʪʝʨʘʪʫʨʳ. ɹʠʙʣʠʦʛʨʘʬʠʷ ʚʢʣʶʯʘʝʪ 193 ʠʩʪʦʯʥʠʢʘ.



 
 

ɻʃɸɺɸ 1.  ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 

 

ʆʩʝʪʨʦʦʙʨʘʟʥʳʝ ʨʳʙʳ (ɸcipensireformes) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʙʘʩʩʝʡʥʘʭ 

ʤʦʨʝʡ, ʦʟʝʨ ʠ ʨʝʢ ɽʚʨʦʧʳ, ɸʟʠʠ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʠ 

ʧʦʷʚʠʣʠʩʴ ʦʢʦʣʦ 200 ʤʣʥ ʣʝʪ ʥʘʟʘʜ ʚʦ ʚʨʝʤʷ ʖʨʩʢʦʛʦ ʧʝʨʠʦʜʘ (Grʘnde, Bemis, 

1991; Bemis et ʘl., 1997) ʠ ʧʦʩʪʝʧʝʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʚ ʩʪʦʨʦʥʫ 

ʩʦʚʨʝʤʝʥʥʳʭ ɸcipensireformes (ʗʢʦʚʣʝʚ, 1977). ʄʠʣʣʝʨ (1969) ʫʧʦʤʠʥʘʣ, ʯʪʦ 

ʠʩʢʦʧʘʝʤʳʝ ʦʩʪʘʪʢʠ ʦʩʝʪʨʦʚʳʭ ʦʙʥʘʨʫʞʝʥʳ ʚ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʩʘʤʳʝ ʨʘʥʥʠʝ ʥʘʡʜʝʥʥʳʝ ʦʢʘʤʝʥʝʣʦʩʪʠ ʦʩʝʪʨʦʚʳʭ 

ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʟʜʥʝʤʫ ʤʝʣʫ (85 ʤʣʥ ʣʝʪ) (Hilton, Grʘnde, 2006). ʆʜʥʘʢʦ ʞʝ, 

ʦʪʥʦʰʝʥʠʷ ʩʝʩʪʨʠʥʩʢʠʭ ʛʨʫʧʧ ʤʝʞʜʫ ɸcipenseridʘe ʠ Polyodontidʘe, ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʥʘʣʠʯʠʝʤ ʦʢʘʤʝʥʝʣʦʩʪʝʡ ʚʝʩʣʦʥʦʩʘ (Polyodon spʘtulʘ) ʠʟ ʧʦʟʜʥʝʛʦ ʤʝʣʘ, ʠ 

ʥʝʢʦʪʦʨʳʭ ʚʳʤʝʨʰʠʭ ʪʘʢʩʦʥʦʚ (ʨʦʜ Protopsephurus) ʦʩʝʪʨʦʦʙʨʘʟʥʳʭ ʠʟ 

ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʠ ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʦʚ (Lu, 1994) ʧʦʜʪʚʝʨʞʜʘʁ ʪ ʛʠʧʦʪʝʟʫ, 

ʯʪʦ ʦʩʝʪʨʦʦʙʨʘʟʥʳʝ ʥʘʤʥʦʛʦ ʩʪʘʨʰʝ (Grʘnde, Bemis, 1996; Peng et ʘl., 2007). 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʨʝʚʥʦʩʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʨʠʤʠʪʠʚʥʦʝ ʩʪʨʦʝʥʠʝ, ʜʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʩʝʪʨʦʚʳʝ ʟʘʥʠʤʘʣʠ ʦʛʨʦʤʥʳʡ ʘʨʝʘʣ, 

ʦʭʚʘʪʳʚʘʁ ʱʠʡ ʧʦʯʪʠ ʚʩʝ ʉʝʚʝʨʥʦʝ ʧʦʣʫʰʘʨʠʝ (ɺʘʩʠʣʴʝʚ, 1985). ɺ ʥʘh ʠ ʜʥʠ ʠʭ 

ʘʨʝʘʣ ʥʝ ʩʪʦʣʴ ʰʠʨʦʢ (Pikitch et ʘl., 2005; Ludwig, 2008). 

ʆʩʝʪʨʦʚʳʝ ʨʳʙʳ - ʵʪʦ ʜʦʣʛʦʞʠʚʫʱʠʝ ʥʠʟʰʠʝ ʧʦʟʚʦʥʦʯʥʳʝ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ 100 ʣʝʪ, ʭʦʪʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʪʘʢʠʝ ʜʦʣʛʦʞʠʪʝʣʠ ʫʞʝ ʥʝ ʚʩʪʨʝʯʘʁ ʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ 

(ʉʦʢʦʣʦʚ, ʎʝʧʢʠʥ, 1996). ʆʩʝʪʨʦʚʳʝ ʠʤʝʶʪ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ (ʦʪ 5 ʜʦ 

30 ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ) ʠ ʥʝʨʝʩʪʷʪʩʷ ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʛʦʜ (ʠʤʝʶʪ ʦʪ 2 

ʜʦ ʙʦʣʝʝ 10 ʣʝʪ ʤʝʞʜʫ ʧʦʩʣʝʜʫʶʱʠʤʠ ʥʝʨʝʩʪʘʤʠ). (ʄʘʢʘʨʦʚ, 1970 ʘ,ʙ; Pikitch et 

ʘl., 2005). 

ʆʪʨʷʜ ʦʩʝʪʨʦʦʙʨʘʟʥʳʭ (ɸcipenseriformes) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʩʝʤʝʡʩʪʚʘ: 

ʦʩʝʪʨʦʚʳʝ (ɸsipensiredʘe), ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʯʝʪʳʨʝ ʨʦʜʘ (ɸcipenser, 
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Huso, Pseudoscʘphirhynchus ʠ Scʘphirhynchus) ʩ 26 ʚʠʜʘʤʠ ʠ ʚʝʩʣʦʥʦʩʳ 

(Polyodontidʘe), ʚʢʣʶʯʘʁ ʱʠʝ ʚ ʩʝʙʷ ʪʦʣʴʢʦ ʜʚʘ ʤʦʥʦʪʠʧʠʯʝʩʢʠʭ ʨʦʜʘ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʢ ʧʦʜʩʝʤʝʡʩʪʚʫ ʦʩʝʪʨʦʚʳʭ ɸcipenserinʘe ʦʪʥʦʩʠʣʠ ʜʚʘ ʨʦʜʘ 

- ʨʦʜ ʦʩʝʪʨ (ɸcipenser) ʠ ʨʦʜ ʙʝʣʫʛʘ (Huso), ʚ ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʁ ʪ ʜʚʘ ʩʘʤʳʭ 

ʢʨʫʧʥʳʭ ʚʠʜʘ ʦʩʝʪʨʦʚʳʭ ï ʙʝʣʫʛʫ (H. huso) ʠ ʢʘʣʫʛʫ (H. dʘuricus). ʇʦʩʣʝʜʥʠʝ 

ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʁ ʪ, ʯʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʙʝʣʫʛʠ ʠ ʢʘʣʫʛʠ ʚ ʦʪʜʝʣʴʥʳʡ ʨʦʜ 

ʥʝʧʨʘʚʦʤʝʨʥʦ, ʠ ʚʩʝ ʯʘɦ ʝ ʠʭ ʨʘʩʩʤʘʪʨʠʚʘʁ ʪ ʢʘʢ ʚʠʜʳ ʚ ʨʦʜʝ ʦʩʝʪʨʳ (Vʘsilevʘ, 

2009). ʈʦʜ ɸcipenser ï ʩʘʤʳʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʩʨʝʜʠ ʚʩʝʭ ʦʩʝʪʨʦʚʳʭ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʥʝʤ 

ʚʳʜʝʣʷʶʪ ʪʨʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʚʝʪʚʠ (ʨʠʩ.1.1.). 

  

ʈʠʩʫʥʦʢ 1.1. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʦʩʝʪʨʦʚʳʭ ʧʦ ʛʝʥʫ ʉʆ1 (Ludwig, 

2001). 
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ʉʘʤʫ  ʁ ʧʨʠʤʠʪʠʚʥʫʶ ʚʝʪʚʴ ʩʦʩʪʘʚʣʷʶʪ ʝʚʨʦʧʝʡʩʢʠʡ (ɸ. sturio) ʠ 

ʘʪʣʘʥʪʠʯʝʩʢʠʡ (ɸ. oxyrhynchus) ʦʩʝʪʨ.r ɼʘʣʝʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʦʩʝʪʨʦʚ 

ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʚʝʪʚʠ. ʇʝʨʚʘ̫  ï ʵʪʦ ʛʨʫʧʧʘ ʦʩʝʪʨʦʚ ʙʘʩʩʝʡʥʘ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ 

ʦʢʝʘʥʘ. ʂ ʥʝʡ ʦʪʥʦʩʷʪʩʷ ʘʟʦʚʦ-ʯʝʨʥʦʤʦʨʩʢʦ-ʢʘʩʧʠʡʩʢʠʝ ʦʩʝʪʨʳ - ʨʫʩʩʢʠʡ (ɸ. 

gueldenstʘedtii), ʧʝʨʩʠʜʩʢʠʡ (ɸ. persicus), ʩʪʝʨʣʷʜʴ (ɸ. ruthenus), ʰʠʧ (ɸ. 

nudiventris) ʠ ʩʝʚʨʶʛʘ (ɸ. stellʘtus), ʘ ʪʘʢʞʝ ʙʣʠʟʢʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ ʨʫʩʩʢʦʛʦ 

ʦʩʝʪʨʘ ï ʘʜʨʠʘʪʠʯʝʩʢʠʡ (ɸ. nʘccʘrii)  ʠ ʩʠʙʠʨʩʢʠʡ (ɸ. bʘerii) ʦʩʝʪʨʳ. ʈʘʥʝʝ 

ʘʜʨʠʘʪʠʯʝʩʢʠʡ ʦʩʝʪʨ ʦʙʠʪʘʣ ʚ ʙʘʩʩʝʡʥʝ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ, ʥʦ ʩʝʡʯʘʩ ʧʦʯʪʠ 

ʠʩʯʝʟ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ʂ ʵʪʦʡ ʚʝʪʚʠ ʦʪʥʦʩʠʪʩʷ ʠ ʙʝʣʫʛʘ (H. huso). 

ʂʨʦʤʝ ʪʦʛʦ, ʢ ʵʪʦʡ ʚʝʪʚʠ ʦʩʝʪʨʦʚ ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ, ʦʙʠʪʘʁ ʱʠʝ ʚ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ 

ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʦʟʝʨʥʳʡ (ɸ. fulvescens) ʠ 

ʪʫʧʦʨʳʣʳʡ (ɸ. brevirostrum) ʦʩʝʪʨʳ. 

ɼʨʫʛʘ̫  ʚʝʪʚʴ ʨʦʜʦʩʣʦʚʥʦʛʦ ʜʝʨʝʚʘ ʦʩʝʪʨʦʚ ʚʢʣʶʯʘʝʪ ʚʠʜʳ, ʥʝʨʝʩʪʷʱʠʝʩʷ 

ʚ ʨʝʢʘʭ, ʚʧʘʜʘʁ ʱʠʭ ʚ ʊʠʭʠʡ ʦʢʝʘʥ. ʉ ʘʟʠʘʪʩʢʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʘʤʫʨʩʢʠʡ (ɸ. 

schrencki), ʢʠʪʘʡʩʢʠʡ (ɸ. sinensis), ʢʦʨʝʡʩʢʠʡ (ɸ. dʘbryʘnus) ʠ ʩʘʭʘʣʠʥʩʢʠʡ (ɸ. 

mikʘdoi) ʦʩʝʪʨʳ, ʘ ʪʘʢʞʝ ʢʘʣʫʛʘ (H. dʘuricus). ɺ ʨʝʢʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʧʦʜʥʠʤʘʁ ʪʩʷ ʥʘ ʥʝʨʝʩʪ ʟʝʣʝʥʳʡ (ɸ. medirostris) ʠ ʙʝʣʳʡ (ɸ. trʘnsmontʘnus) 

ʦʩʝʪʨʳ (Bemis, Kenʘrd, 1997; ɸʨʪʶʭʠʥ, 2008). 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʩʝʪʨʦʚʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʭʦʜʥʳʤʠ ʠ ʧʦʣʫʧʨʦʭʦʜʥʳʤʠ 

ʨʳʙʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʘʁ ʪ ʥʝʨʝʩʪʦʚʳʝ ʤʠʛʨʘʮʠʠ ʠʟ ʤʦʨʩʢʠʭ ʠ ʧʨʠʙʨʝʞʥʳʭ 

ʚʦʜ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢ (ʘʥʘʜʨʦʤʥʳʝ ʤʠʛʨʘʮʠʠ), ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʨʝʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʤʦʣʦʜʠ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ (ɹʝʨʛ,1911; 

ʄʘʢʘʨʦʚ ʠ ʜʨ., 2000; Rubʘn et ʘl., 2001; Khodorevskʘyʘ et ʘl., 2009; ʇʘʚʣʦʚ, 

ʉʢʦʨʦʙʦʛʘʪʦʚ, 2014). ʅʘʛʫʣ, ʦʩʥʦʚʥʦʡ ʨʦʩʪ ʠ ʩʦʟʨʝʚʘʥʠʝ ʦʩʝʪʨʦʚʳʭ, ʥʘʧʨʦʪʠʚ, 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʦʨʝ, ʛʜʝ ʢʦʨʤʦʚʘ̫  ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʛʦʨʘʟʜʦ ʚʳʰʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʠʱʝʚʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʨʦʩʪʫ ʵʪʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ 

ʨʳʙ ʩ ʙʦʣʴʰʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ɺʘʩʥʝʮʦʚ, 1947). 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʩʥʦʚʦʜʥʳʝ (ʧʦʪʘʤʦʜʨʦʤʥʳʝ) ʚʠʜʳ ʦʩʝʪʨʦʚʳʭ 

- ʩʪʝʨʣʷʜʴ, ʣʦʧʘʪʦʥʦʩʳ, ʦʟʝʨʥʳʡ ʠ ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʠ ʨʷʜ ʜʨʫʛʠʭ ʚʠʜʦʚ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʧʨʝʩʥʦʚʦʜʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ. 
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ʆʩʝʪʨʦʚʳʝ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʨʳʙʘʤʠ, ʘ 

ʯʝʨʥʘ̫  ʠʢʨʘ, ʧʦʣʫʯʘʝʤʘ̫  ʦʪ ʦʩʝʪʨʦʚʳʭ, ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʣʝʟʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (Ludwig, 2008; Fʘin et ʘl., 2013; Jʘhrl, 2013). 

ʆʩʝʪʨʦʚʘ̫  ʠʢʨʘ ʚʩʝʛʜʘ ʙʳʣʘ ʥʝ ʪʦʣʴʢʦ ʜʦʨʦʛʠʤ ʜʝʣʠʢʘʪʝʩʦʤ, ʥʦ ʠ ʟʥʘʤʝʥʠʪʳʤ 

ʨʦʩʩʠʡʩʢʠʤ ʙʨʝʥʜʦʤ. "ʀʢʨʘ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ, ʚʦʟʤʦʞʥʦ, ʙʦʣʴʰʝ ʜʘʣʘ ʜʣʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʯʝʤ ʚʩʝ ʨʫʩʩʢʠʝ ʩʘʥʦʚʥʠʢʠ ʚʤʝʩʪʝ ʚʟʷʪʳʝ ʟʘ ʚʩʶ 

ʠʩʪʦʨʠʶ. ʕʪʘ ʧʨʦʩʪʘ̫ , ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʝʜʘ ʩʪʦʠʪ ʚ ʦʜʥʦʤ ʨʷʜʫ ʩ ʪʘʢʠʤʠ 

ʦʙʱʝʤʠʨʦʚʳʤʠ ʮʝʥʥʦʩʪʷʤʠ, ʢʘʢ ʞʝʤʯʫʛʘ, ʩʦʙʦʣʷ, ʩʪʘʨʦʝ ʩʝʨʝʙʨʦ ʠ ʢʫʙʢʠ 

ʏʝʣʣʠʥʠ" (ʉʵʬʬʨʦʥ, 2006).  

ʏʝʤ ʤʝʥʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʦʩʝʪʨʦʚ, ʪʝʤ ʜʦʨʦʞʝ ʩʪʦʠʪ ʠʢʨʘ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʩʝ ʦʩʝʪʨʦʚʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʉʠʙʠʨʠ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʚ ʩʚʷʟʠ ʩ ʧʦʪʝʨʝʡ ʧʨʠʚʳʯʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʨʝʩʪʠʣʠʱ, ʘ 

ʛʣʘʚʥʦʝ, ʯʨʝʟʤʝʨʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʚʘʨʚʘʨʩʢʠʤ ʙʨʘʢʦʥʴʝʨʩʪʚʦʤ. 

(ɻʝʨʘhʥʦʚʠʯ, 1993; ɻʫʩʝʡʥʦʚ, 1996; ʈʫʙʘʥ, 1999; ʍʦʜʦʨʝʚʩʢʘ̫ , 2002; 

ʍʦʜʦʨʝʚʩʢʘ̫ , ʈʦʤʘʥʦʚ, 2006; Krieger et ʘl., 2008; Ludwig, 2008; Khodorevskʘyʘ et 

ʘl., 2009; ʂʘʣʤʳʢʦʚ, ʈʫʙʘʥ, ʇʘʚʣʦʚ, 2009; ʈʫʙʘʥ ʠ ʜʨ., 2015). 25 ʚʠʜʦʚ 

ʦʩʝʪʨʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ (IUCN Red list, www.iucnredlist.org), ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʦʧʫʣʷʮʠʡ ʧʨʦʜʦʣʞʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ, ʘ ʚʳʤʠʨʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ 

ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʳʤ (Rosenthʘl et ʘl., 2014). ɺ ʨʝʟʫʣʴʪʘʪʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ 

ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥ ʝʚʨʦʧʝʡʩʢʠʡ ʦʩʝʪʨ, ʚʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʟʦʚʩʢʘ̫  ʙʝʣʫʛʘ, ʩʘʭʘʣʠʥʩʢʠʡ ʦʩʝʪʨ, ʙʘʡʢʘʣʴʩʢʘ̫  

ʠ ʦʙʴ-ʠʨʪʳʰʩʢʘ̫  ʧʦʧʫʣʷʮʠʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʠ ʩʠʪʫʘʮʠʷ ʧʨʦʜʦʣʞʘʝʪ 

ʫʭʫʜʰʘʪʴʩʷ (ʂʨʘʩʥʘ̫ ʢʥʠʛʘ..., 2001). ɺ ʧʨʠʨʦʜʥʦʤ ʘʨʝʘʣʝ ʠʩʯʝʟ ʰʠʧ ɸʨʘʣʴʩʢʦʛʦ 

ʤʦʨʷ, ʚʳʤʝʨʰʠʤ ʩʯʠʪʘʝʪʩʷ ʣʞʝʣʦʧʘʪʦʥʦʩ ʠʟ ʨ. ʉʳʨʜʘʨʴʷ (Pseudoscʘphirhynchus 

fedtschenkoi) ʠ ʨʝʜʢʦ ʚʩʪʨʝʯʘʁ ʪʩʷ ʘʤʫʜʘʨʴʠʥʩʢʠʡ ʤʘʣʳʡ (Ps. hermʘnni) ʠ 

ʙʦʣʴʰʦʡ (Ps. kʘufmʘnni) ʣʞʝʣʦʧʘʪʦʥʦʩʳ (ʉʘʣʴʥʠʢʦʚ ʠ ʜʨ., 2013), ʪʘʢʞʝ 

ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ. ɺ ʩʧʠʩʦʢ ʠʩʯʝʟʘʁ ʱʠʭ ʚʠʜʦʚ ʧʦʧʘʣ ʠ ʰʠʧ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ (ʏʝʨʥʷʢ, 2009). 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ ʚ ʈʦʩʩʠʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʣʦʚ 

ʦʩʝʪʨʦʚʳʭ ʧʨʠʦʩʪʘʥʦʚʣʝʥ, ʘ ʩ 2005 ʛʦʜʘ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘɦ ʝʥ. ʉ 1997 ʛʦʜʘ ʚʩʝ 

ʦʩʝʪʨʦʚʳʝ ʚʢʣʶʯʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʷ 1 ʠ 2 ʂʦʥʚʝʥʮʠʠ ʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ 

ʚʠʜʘʤʠ ʜʠʢʦʡ ʬʘʫʥʳ ʠ ʬʣʦʨʳ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ - 

CITES (Rʘymʘkers, 2006; Ludwig, 2008), ʘ ʪʘʢʞʝ ʚʥʝʩʝʥ rʚ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʂʨʘʩʥʦʡ ʢʥʠʛʠ (IUCN) (Internʘtionʘl Union..., 2016) (Birstein et 

ʘl., 1997, Rʘymʘkers ʘnd Hoover, 2002).  ɺ ʥʘh ʝʡ ʩʪʨʘʥʝ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʧʦʨʪʠʚʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʨʝʢʝ ʃʝʥʘ ʠ ʩʪʝʨʣʷʜʠ, ʜʣʷ 

ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʚʳʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʮʝʣʝʡ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

1.2. ɻʝʥʦʤʥʘ̫  ʦʨʛʘʥʠʟʘʮʠʷ ʦʩʝʪʨʦʚʳʭ 

 

ʆʩʝʪʨʦʚʳʝ ʨʳʙʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʪʘʪʫʩ "ʞʠʚʳʭ ʠʩʢʦʧʘʝʤʳʭ" ʜʝʣʘʝʪ 

ʠʭ ʚʘʞʥʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʭʨʷʱʝʚʳʭ ʛʘʥʦʠʜʦʚ ʠ ʧʦʟʚʦʥʦʯʥʳʭ ʚ 

ʮʝʣʦʤ. 

ʀʟʫʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʥʦʤʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʩʚʷʟʘʥʥʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʠʭ ʧʦʣʠʧʣʦʠʜʥrʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʨʳʙ (Schultz, 

1979). ɺ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʪʘʢʩʦʥʘ ʧʦʣʥʦʛʝʥʦʤʥʘ̫  ʜʫʧʣʠʢʘʮʠʷ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ ʚ ʨʘʟʣʠʯʥʳʭ ʚʝʪʚʷʭ (Le Comber et ʘl, 

2004; Mʘble et ʘl., 2011). 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ (Brʦwn et ʘl., 1996; Birstein, 1997) 

ʦʩʝʪʨʦʚʳʝ ʨʳʙʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʵʚʦʣʶʮʠʝʡ, cʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʤʫʪʘʮʠʡ ʚ ʠʭ ʷʜʝʨʥʳʭ ʛʝʥʘʭ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʢʦʩʪʠʩʪʳʭ ʨʳʙ ʊeleostei (Krieger et ʘl., 2000; de lʘ Herrʘn et ʘl., 2001; Krieger, 

Fuerst, 2002). ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʟʘʤʝʜʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʢʘʨʠʦʣʦʛʠʯʝʩʢʦʡ 

(Lʘnfredi et ʘl., 2001; Chiccʘ et ʘl., 2002) ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ (Khʘbʘrov 

et ʘl., 2002). 
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 ʆʩʝʪʨʦʚʳʝ ʚʳʜʝʣʷʶʪʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ ʨʳʙ ʙʦʣʴʰʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʤʝʞʚʠʜʦʚʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʝʡ ʜʘʞʝ ʤʝʞʜʫ ʫʜʘʣʝʥʥʳʤʠ ʪʘʢʩʦʥʘʤʠ (ʅʠʢʦʣʶʢʠʥ, 1972). 

 

1.3. ʆʙ ʫʨʦʚʥʝ ʧʣʦʠʜʥʦʩʪʠ ʛʝʥʦʤʘ ʦʩʝʪʨʦʚʳʭ 

 

ʈʦʜr ɸcipenser ʠ Huso ʦʙʲʝʜʠʥʷʶʪ ʚʠʜʳ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʧʣʦʠʜʥʦʩʪʠ, ʢʘʨʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʘʁ ʱʠʭʩʷ ʧʦ ʯʠʩʣʫ ʭʨʦʤʦʩʦʤ (ɺʘʩʠʣʴʝʚ, 

1985; ɹʠʨʰʪʝʡʥ, 1987; Ludwig et ʘl., 2001; Kim et ʘl., 2005; ɺʘʩʠʣʴʝʚ, 2009) ʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. ʇʝʨʚʘ̫  ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʠʜʳ ʩ ~ 

120 (ʤʝʞʜʫ 110 ʠ 130) ʭʨʦʤʦʩʦʤʘʤʠ - ʙʝʣʫʛʘ, ʩʪʝʨʣʷʜʴ, ʩʝʚʨʶʛʘ, ʰʠʧ, 

ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʠ ʝʚʨʦʧʝʡʩʢʠʡ ʦʩʝʪʨʳ; ʚʪʦʨʘ̫  ʛʨʫʧʧʘ - ʚʠʜʳ ʩ ~ 250 

ʭʨʦʤʦʩʦʤʘʤʠ, ʚʢʣʶʯʘʝʪ ʚʩʝ ʪʘʢʩʦʥʳ ʩ ʭʨʦʤʦʩʦʤʥʳʤ ʥʘʙʦʨʦʤ, ʚʘʨʴʠʨʫʶʱʠʤ 

ʤʝʞʜʫ 220 ʠ 276 ʭʨʦʤʦʩʦʤʘʤʠ (ʨʫʩʩʢʠʡ ʦʩʝʪʨ, ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ, ʘʜʨʠʘʪʠʯʝʩʢʠʡ 

ʦʩʝʪʨ, ʩʘʭʘʣʠʥʩʢʠʡ ʦʩʝʪʨ (ɺʠʰʥʷʢʦʚʘ ʠ ʜʨ., 2008). ʆʪʜʝʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ 

ʢʦʨʦʪʢʦʨʳʣʳʡ ʦʩʝʪʨ, ʠʤʝʶʱʠʡ ʦʢʦʣʦ 360 ʭʨʦʤʦʩʦʤ (Fontʘnʘ et ʘl., 2008). ʕʪʦʪ 

ʚʠʜ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʭʨʦʤʦʩʦʤ, ʥʦ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʘʤʦʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ɼʅʂ ʩʨʝʜʠ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ɸcipenseriformes. ʅʘʣʠʯʠʝ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ ʚ ʷʜʨʝ ʢʣʝʪʢʠ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʠʢʨʦʭʨʦʤʦʩʦʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʧʦʨʦʚ ʦʙ ʫʨʦʚʥʝ ʧʣʦʠʜʥʦʩʪʠ 

ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʢʨʘh ʝʥʥʳʭ ʫʯʘʩʪʢʦʚ NORs ʫ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʦʩʝʪʨʦʚʳʭ, ʧʦʟʚʦʣʠʣʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʠʜʳ ʩ ~ 120 ʭʨʦʤʦʩʦʤʘʤʠ ʷʚʣʷʶʪʩʷ 

ʪʝʪʨʘʧʣʦʠʜʘʤʠ, ʘ ʚʠʜʳ ʩ ~ 250 ʭʨʦʤʦʩʦʤ - ʦʢʪʘʧʣʦʠʜʘʤʠ (ɹʠʨʰʪʝʡʥ, ɺʘʩʠʣʴʝʚ, 

1987). C ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʌʦʥʪʘʥʘ ʠ ʢʦʣʣʝʛʠ, ʢʦʪʦʨʳʡ ʠʟʫʯʘʣ NOR ʥʘ ʯʝʪʳʨʝʭ 

ʜʨʫʛʠʭ ʚʠʜʘʭ ʦʩʝʪʨʦʚʳʭ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʛʨʫʧʧʘ ʩʦ ~ 120 ʭʨʦʤʦʩʦʤʘʤʠ 

ʷʚʣʷʝʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʦʡ (Fontʘnʘ, 1994). ʇʦʵʪʦʤʫ ʛʨʫʧʧʘ 

ʚʠʜʦʚ ʩ ~ 250 ʭʨʦʤʦʩʦʤʘʤʠ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʪʝʪʨʘʧʣʦʠʜʳ, ʘ ɸ. 

brevirostrum - ʢʘʢ ʛʝʢʩʘʧʣʦʠʜ. ʕʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠ̫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ (Tʘgliʘvini et ʘl., 1999; Fontʘnʘ, 2002; Fontʘnʘ et ʘl., 2008).  
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ʈʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʧʣʦʠʜʥʦʩʪʠ ʚʠʜʦʚ ɸcipenseriformes ʧʦʜʪʚʝʨʞʜʘʁ ʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʣʣʦʟʠʤʦʚ ʤʝʪʦʜʦʤ ʨʘʟʜʝʣʝʥʠʷ ʙʝʣʢʦʚ ʧʫʪʝʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 

ʢʨʘʭʤʘʣʴʥʦʤ ʠ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʷʭ (ʂʠʨʧʠʯʥʠʢʦʚ, 1987). ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʬʝʨʤʝʥʪʦʚ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʠʤʠ 

ʬʦʨʤʘʤʠ ï ʠʟʦʬʝʨʤʝʥʪʘʤʠ ʠʣʠ ʘʣʣʦʟʠʤʘʤʠ ï ʧʨʦʜʫʢʪʘʤʠ ʨʘʟʥʳʭ ʘʣʣʝʣʝʡ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʛʝʥʘ (ɸʣʪʫʭʦʚ, 2003). ʊʘʢ ɺ.ʗ. ɹʠʨʰʪʝʡʥ ʩ ʩʦʘʚʪʦʨʘʤʠ 

(Birstein et ʘl, 1997) ʧʦʢʘʟʘʣʠ ʜʫʙʣʠʨʦʚʘʥʠʝ ʙʝʣʢʦʚʳʭ ʣʦʢʫʩʦʚ ʫ ʚʠʜʦʚ ʩʦ ~ 120 

ʭʨʦʤʦʩʦʤʘʤʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʵʚʦʣʶʮʠʦʥʥʦ ʪʝʪʨʘʧʣʦʠʜʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 11 

ʚʠʜʦʚ ʦʪʨʷʜʘ ɸcipenseriformes, ʧʨʦʚʝʜʝʥʥʦʝ ɽ.ɺ. ʂʫʟʴʤʠʥʳʤ (ʂʫʟʴʤʠʥ, 1996), 

ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʧʦ ʩʪʝʧʝʥʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʘʣʴʙʫʤʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʨʘʟʜʝʣʠʪʴ 

ɸcipenseridʘe ʥʘ 2 ʛʨʫʧʧʳ, ʩʦʚʧʘʜʘʁ ʠɦʝ ʩ ʤʘʣʦ- ʠ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʤʠ ʚʠʜʘʤʠ 

ʦʩʝʪʨʦʚʳʭ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʝʩʣʠ ʩʪʝʨʣʷʜʴ, ʰʠʧ, ʙʝʣʫʛʫ, ʢʘʣʫʛʫ, ʩʝʚʨʶʛʫ, 

ʘʤʫʜʘʨʴʠʥʩʢʦʛʦ ʣʦʧʘʪʦʥʦʩʘ, ʚʝʩʣʦʥʦʩʘ ʠ ʩʘʭʘʣʠʥʩʢʦʛʦ ʦʩʝʪʨʘ, ʭʦʪʷ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪ,r ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ɼʅʂ ʚ ʷʜʨʝ ʵʨʠʪʨʦʮʠʪʘ, ʧʨʝʜʧʦʣʘʛʘʣʠ ʫ ʩʘʭʘʣʠʥʩʢʦʛʦ ʦʩʝʪʨʘ 16-ʧʣʦʠʜʥʳʡ 

ʛʝʥʦʤ. (Birstein et ʘl., 1993), ʘ ʢʦ ʚʪʦʨʦʡ - ʨʫʩʩʢʦʛʦ, ʩʠʙʠʨʩʢʦʛʦ ʠ ʘʤʫʨʩʢʦʛʦ 

ʦʩʝʪʨʦʚ. ɼʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʘʣʴʙʫʤʠʥʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʝʠʭ ʛʨʫʧʧ 

ʧʦʟʚʦʣʠʣ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʠʜʳ ʧʝʨʚʦʡ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʜʠʧʣʦʠʜʘʤʠ, ʘ ʚʪʦʨʦʡ - 

ʪʝʪʨʘʧʣʦʠʜʘʤʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʢʘʣʫʛʘ ʠ ʩʘʭʘʣʠʥʩʢʠʡ ʦʩʝʪʨ 

ʷʚʣʷʶʪʩʷ ʪʝʪʨʘʧʣʦʠʜʘʤʠ (ɺʠʰʥʷʢʦʚʘ ʠ ʜʨ., 2008; ɺʘʩʠʣʴʝʚ ʠ ʜʨ., 2009) ʠ 

ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʦʪʥʦʩʠʪʴʩʷ ʢʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʜʝʥʩʠʪʦʤʝʪʨʠʝʡ ʘʣʣʦʟʠʤʥʳʭ 

ʬʦʨʝʛʨʘʤʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʢʦʧʠʚʰʠʭʩʷ ʜʘʥʥʳʭ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʥʝʩʢʦʣʴʢʦ ʛʠʧʦʪʝʟ 

ʦ ʤʝʭʘʥʠʟʤʘʭ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ ʦʩʝʪʨʦʚʳʭ. ʆʜʥʘ ʠʟ ʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʘʚʪʦʧʦʣʠʧʣʦʠʜʠʶ ʦʙʱʝʛʦ 60-ʭʨʦʤʦʩʦʤʥʦʛʦ ʧʨʝʜʢʘ ʠ ʜʘʣʴʥʝʡʰʫʶ ʚʪʦʨʠʯʥʫʶ 

ʜʫʧʣʠʢʘʮʠʶ ʛʝʥʦʤʘ ʫ ʨʘʟʣʠʯʥʳʭ ʜʠʚʝʨʛʝʥʪʥʦ ʨʘʟʦʰʝʜʰʠʭʩʷ ʚʠʜʦʚ (Birstein et 

ʘl., 1997; Fontʘnʘ et ʘl., 2007). ʕʪʦ ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ ʦʢʦʣʦ 150-200 ʤʣʥ ʣʝʪ 

ʥʘʟʘʜ, ʧʦʩʢʦʣʴʢʫ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ ɸcipenseridʘe ʩ 60 ʭʨʦʤʦʩʦʤʘʤʠ ʢ 
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ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʃʶʜʚʠʛ ʠ ʩʦʘʚʪʦʨʳ (Ludwig et ʘl., 2001) 

ʧʨʝʜʧʦʣʦʞʠʣʠ ʯʝʪʳʨʝ ʩʦʙʳʪʠʷ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ ʚ ʵʚʦʣʶʮʠʠ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ 

ʨʳʙ. ɺʘʩʠʣʴʝʚ ʩ ʩʦʘʚʪʦʨʘʤʠ (Vʘsilôev, 2009; Vʘsil'ev et ʘl., 2010) ʧʨʝʜʧʦʣʦʞʠʣʠ, 

ʯʪʦ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ ʘʣʣʦʧʣʦʠʜʥʦʛʦ ʪʠʧʘ ʧʨʦʠʩʭʦʜʠʣʘ ʤʠʥʠʤʫʤ ʪʨʠ ʨʘʟʘ ʩ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʝʡ.  

 

1.4. ʇʦʣʠʤʦʨʬʠʟʤ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ 

 

ʅʘʨʷʜʫ ʩ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʢʘʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʩ ʢʦʥʮʘ 90-ʭ 

ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘʯʠʥʘʁ ʪ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʜʣʷ ʚʠʜʦʚʦʡ, ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠ 

ʜʘʞʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ ʠ ʤʝʞʛʘʧʣʦʪʠʧʥʳʭ ʩʝʪʝʡ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ɼʅʂ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʨʘʥʝʝ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʙʝʟʫʩʣʦʚʥʦ, ʛʘʨʘʥʪʠʨʫʶʪ ʧʦʣʫʯʝʥʠʝ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʢʘʨʪʠʥʳ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʢʦʜʠʨʫʶʱʠʡ 

ʢʦʥʪʨʦʣʴʥʳʡ ʨʝʛʠʦʥ ʤʪɼʅʂ (ɼ-ʧʝʪʣʷ), ʩʧʦʩʦʙʥʳʡ ʥʘʢʘʧʣʠʚʘʪʴ ʤʫʪʘʮʠʠ, ʪʘʢ 

ʢʘʢ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥ ʩʝʣʝʢʪʠʚʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʠ 

ʧʦʢʘʟʳʚʘʝʪ ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʦʩʭʦʜʷʱʠʡ ʧʦʣʠʤʦʨʬʠʟʤ 

ʙʝʣʢʦʚ (ɸʣʪʫʭʦʚ, ʉʘʣʤʝʥʢʦʚʘ, 2002) ʘ ʪʘʢʞʝ ʛʝʥʳ ʮʠʪʦʭʨʦʤʘ ɺ (CytB), 

ʮʠʪʦʭʨʦʤ ʦʢʩʠʜʘʟʳ I (CO1) ʠ ʨʠʙʦʩʦʤʘʣʴʥʳʝ ʛʝʥʳ 12S ʠ 16S. 

ɺ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʨʘʙʦʪ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʬʠʣʦʛʝʥʠʠ ʦʩʝʪʨʦʚʳʭ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ʫʯʘʩʪʢʦʚ ʮʠʪʦʭʨʦʤʘ ɺ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʜʚʫʭ ʩʫʙʲʝʜʠʥʠʮ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʨʠʙʦʩʦʤʳ (12S ʠ 16S) (Birstein, DeSʘlle, 

1998), ʘʚʪʦʨʳ ʫʢʦʨʝʥʷʣʠ ʜʝʨʝʚʴʷ ʢ ʘʫʪʛʨʫʧʧʝ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʚʝʩʣʦʥʦʩ 

(Polyodon spʘthulʘ) ʠ ʧʩʝʬʫʨʫʩ (Psephurus glʘdius), ʚʠʜʘʤ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʜʘʚʥʦ 

ʦʪʜʝʣʠʣʠʩʴ ʦʪ ʩʦʙʩʪʚʝʥʥʦ ʦʩʝʪʨʦʚʳʭ. ʇʦ ʵʪʠʤ ʧʝʨʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʦ 

ʙʦʣʴʰʝ ʚʦʧʨʦʩʦʚ, ʯʝʤ ʦʪʚʝʪʦʚ. ʅʘʧʨʠʤʝʨ, ʙʝʣʫʛʘ ʧʦ ʦʜʥʦʤʫ ʜʝʨʝʚʫ ʦʙʨʘʟʫʝʪ 

ʨʦʜʩʪʚʝʥʥʫʶ ʢʣʘʜʫ ʚʤʝʩʪʝ ʩ ʢʘʣʫʛʦʡ, ʘ ʧʦ ʜʨʫʛʦʤʫ ʜʝʨʝʚʫ ʩ ʨʫʩʩʢʠʤ ʦʩʝʪʨʦʤ. 
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ʇʨʠ ʵʪʦʤ ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʧʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʜʝʨʝʚʫ, ʧʦʩʪʨʦʝʥʥʦʤʫ ʧʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʛʝʥʦʚ ʈʅʂ ʣʦʞʠʪʩʷ ʦʯʝʥʴ ʜʘʣʝʢʦ ʦʪ ʩʚʦʝʛʦ ʙʣʠʞʘʡʰʝʛʦ 

ʨʦʜʩʪʚʝʥʥʠʢʘ, ʢʘʢ ʤʳ ʟʥʘʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ (Birstein, 

DeSʘlle, 1998). 

ɺ ʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʝ ʵʪʠʭ ʞʝ ʘʚʪʦʨʦʚ, ʩʜʝʣʘʥʥʦʡ ʧʦ ʧʷʪʠ ʨʘʟʣʠʯʥʳʤ 

ʤʘʨʢʝʨʘʤ, ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʘ̫  ʢʣʘʜʘ ʦʩʝʪʨʦʚ (ʘʜʨʠʘʪʠʯʝʩʢʠʡ, ʨʫʩʩʢʠʡ, ʩʠʙʠʨʩʢʠʡ 

ʠ ʧʝʨʩʠʜʩʢʠʡ) ʦʪʥʦʩʠʪʩʷ ʫʞʝ ʢ ʦʜʥʦʤʫ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʤʫ ʢʣʘʩʪʝʨʫ (Birstein 

et ʘl., 2002). ʀʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ Scʘphirhynchus ʠ Pseudoscʘphirhynchus ʥʝ 

ʷʚʣʷʶʪʩʷ ʩʝʩʪʨʠʥʩʢʠʤʠ ʠ ʧʦʜʩʝʤʝʡʩʪʚʦ ʣʦʧʘʪʦʥʦʩʳ, ʚ ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʣʠ ʵʪʠ 

ʜʚʘ ʨʦʜʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʤʦʥʦʬʠʣʝʪʠʯʥʳʤ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʫ  ʁʩʭʦʞʝʩʪʴ ʤʝʞʜʫ 

ʣʦʧʘʪʦʥʦʩʘʤʠ ʠ ʣʞʝʣʦʧʘʪʦʥʦʩʘʤʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʵʚʦʣʶʮʠʝʡ 

ʚ ʧʦʭʦʞʠʭ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ ʚ ʨʝʯʥʳʭ ʩʠʩʪʝʤʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʃʞʝʣʦʧʘʪʦʥʦʩʳ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʴʰʫʶ ʨʦʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʩ 

ʩʝʚʨʶʛʦʡ (ɸ.stellʘtus).  

ʇʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʡ ʞʝ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʧʦʟʞʝ, ʢʦʛʜʘ ʙʳʣ ʩʜʝʣʘʥ 

ʘʢʮʝʥʪ ʥʘ ʧʦʣʦʞʝʥʠʝ Scʘphirhynchus ʚ ʩʝʤʝʡʩʪʚʝ (Dillmʘn et ʘl., 2007). ɺ ʵʪʦʡ 

ʨʘʙʦʪʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝʨʦʜʩʪʚʝʥʥʦʩʪʴ Scʘphirhynchus ʠ 

Pseudoscʘphirhynchus. ʊʘʢʞʝ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʩʦʙʷʤ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʧʨʠʥʘʜʣʝʞʘɦ ʠʤ ʪʨʝʤ ʧʦʧʫʣʷʮʠʷʤ. ɺʩʝ ʧʦʧʫʣʷʮʠʠ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʣʝʛʣʠ ʚ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʡ ʚʠʜʦʚʦʡ ʢʣʘʩʪʝʨ, ʢʦʪʦʨʳʡ 

ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʚʠʜʦʚ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ (ʨʫʩʩʢʠʡ, ʘʜʨʠʘʪʠʯʝʩʢʠʡ ʠ ʧʝʨʩʠʜʩʢʠʡ 

ʦʩʝʪʨʳ). ʀ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ, ʩʝʤʝʡʩʪʚʦ ʚʝʩʣʦʥʦʩʦʚ (ʧʦʣʠʦʜʦʥ ʠ ʧʩʝʬʫʨ) 

ʦʙʨʘʟʫʝʪ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʤʝʡʩʪʚʫ ɸsipensiredʘe. ʕʪʦ 

ʜʝʨʝʚʦ ʚ ʮʝʣʦʤ ʫʞʝ ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʬʠʣʦʛʝʥʠʶ ʦʩʝʪʨʦʚʳʭ. 

ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʇʝʥʛ ʩ ʩʦʘʚʪʦʨʘʤʠ (Peng et ʘl., 2007) ʚʧʝʨʚʳʝ ʧʫʙʣʠʢʫʝʪ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʦʩʝʪʨʦʚʳʭ ʩ ʜʘʪʠʨʦʚʢʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ 

ʠʩʢʦʧʘʝʤʳʭ ʥʘʭʦʜʢʘʭ (ʨʠʩ. 1.2.).  
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ʈʠʩʫʥʦʢ 1.2. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʦʩʝʪʨʦʚʳʭ (Peng et ʘl., 2007). ʐʪʨʠʭʘʤʠ 

ʥʘ ʩʭʝʤʝ ʫʢʘʟʘʥʳ ʩʦʙʳʪʠʷ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ ʛʝʥʦʤʘ. 

 

ʐʢʘʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʜʠʥʳʡ ʧʨʝʜʦʢ, ʦʪ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʦʰʣʠ ʚʩʝ ʥʳʥʝ 

ʞʠʚʫʱʠʝ ʦʩʝʪʨʦʚʳʝ, ʩʫʱʝʩʪʚʦʚʘʣ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 184 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ, ʢʦʛʜʘ 

ʨʘʟʜʝʣʠʣʠʩʴ ʩʦʙʩʪʚʝʥʥʦ ʦʩʝʪʨʦʚʳʝ ʠ ʚʝʩʣʦʥʦʩʳ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 120 ʤʣʥ. ʣʝʪ 

ʥʘʟʘʜ ʨʘʟʦʰʣʠʩʴ ʊʠʭʦʦʢʝʘʥʩʢʘ̫  ʠ ɸʪʣʘʥʪʠʯʝʩʢʘ̫ (ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʘ̫ ) ʢʣʘʜ r

ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ, ʢʘʞʜʘ̫  ʠʟ ʢʦʪʦʨʳʭ ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʘ ʚʝʪʚʣʝʥʠʷ ʥʘ ʤʥʦʛʦ ʠ 

ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʝ ʚʠʜʳ. ʅʘ ʩʭʝʤʝ ʫʢʘʟʘʥʳ ʩʦʙʳʪʠʷ ʧʦʣʠʧʣʦʠʜʠʠ ʚ ʩʝʤʝʡʩʪʚʝ. 

ʇʨʘʚʜʘ, ʚ 2007 ʛʦʜʫ ʢʘʣʫʛʫ ʝʱʝ ʩʯʠʪʘʣʠ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʤ, ʘ ʩʘʭʘʣʠʥʩʢʦʛʦ 

ʦʩʝʪʨʘ - ʦʢʪʘʧʣʦʠʜʥʳʤ (ʵʚʦʣʶʮʠʦʥʥʦ 16-ʧʣʦʠʜʥʳʤ) ʚʠʜʘʤʠ, ʧʦʵʪʦʤʫ ʫ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʢʣʘʜʳ ʜʘʪʠʨʦʚʢʘ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʫʢʘʟʘʥʘ ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʦ, 

ʫʜʚʦʝʥʠʝ ʛʝʥʦʤʘ ʧʨʦʠʟʦʰʣʦ ʦʢʦʣʦ 100-110 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʪʦ ʧʨʦʠʟʦʰʝʜʰʘ̫  ʤʠʛʨʘʮʠʷ ʤʝʞʜʫ 

ʢʘʩʧʠʡʩʢʠʤ ʠ ʘʨʢʪʠʯʝʩʢʠʤ ʙʘʩʩʝʡʥʘʤʠ ʧʨʠʚʝʣʘ ʢ ʚʩʝʣʝʥʠʶ ʠʟ ʢʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ ʧʨʝʜʢʦʚ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ ʨʝʢʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʇʦ ʜʘʥʥʳʤ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʭʨʦʥʦʣʦʛʠʠ (Peng et ʘl., 2007), ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 24 



22 
 

ʤʣʥ. ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʠ ʩ ʪʝʭ ʧʦʨ ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʢʘʢ ʚʠʜ, ʯʝʪʢʦ 

ʦʪʣʠʯʘʁ ʱʠʡʩʷ ʦʪ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʢʘʢ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʪʘʢ ʠ ʧʦ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ. 

ʆʜʥʘʢʦ ʜʣʷ ʩʘʤʦʛʦ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʠʟʚʝʩʪʥʳ ʜʚʝ ʥʝʨʦʜʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ 

ʛʘʧʣʦʪʠʧʦʚ: ʦʜʠʥ ʢʣʘʩʪʝʨ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ 

Cytɺ ʩʦʚʧʘʜʘʝʪ ʩ ʤʠʪʦʪʠʧʘʤʠ ʧʝʨʩʠʜʩʢʦʛʦ ʠ ʘʜʨʠʘʪʠʯʝʩʢʦʛʦ ʦʩʝʪʨʦʚ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʤʪɼʅʂ ʜʨʫʛʦʡ ʛʨʫʧʧʳ ʦʩʦʙʝʡ ʧʦ ʵʪʦʤʫ ʛʝʥʫ ʯʨʝʟʚʳʯʘʡʥʦ ʩʭʦʜʥʘ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪʴʶ ʤʪɼʅʂ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ɸ bʘerii, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʜʘʥʥʳʡ ʤʠʪʦʪʠʧ ʥʘʟʚʘʥ çbʘerii-likeè ʛʘʧʣʦʪʠʧ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʩʦʩʪʘʚʝ ʨʫʩʩʢʦʛʦ 

ʦʩʝʪʨʘ ʛʘʧʣʦʪʠʧʦʚ ʙʣʠʟʢʠʭ ʢ ʩʠʙʠʨʩʢʦʤʫ ʦʩʝʪʨʫ ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 

ʨʘʙʦʪʝ ɼʞʝʥʥʝʢʝʥʩʘ (Jenneckens et ʘl., 2000), ʘ ʟʘʪʝʤ ʧʦʜʪʚʝʨʞʜʝʥʳ ʚ ʨʘʙʦʪʝ 

ɹʠʨʰʪʝʡʥʘ ʠ ʩʦʘʚʪʦʨʦʚ (Birstein et ʘl., 2000). ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ, ʨʘʟʚʠʚʘʝʤʦʡ ʚ 

ʨʘʙʦʪʘʭ ɹʠʨʰʪʝʡʥʘ ʠ ʩʦʘʚʪʦʨʦʚ (Birstein et ʘl., 2000; Birstein et ʘl., 2002; 

Birstein, Rubʘn, 2004; Birstein, 2005; Birstein et ʘl., 2005), ʩʠʙʠʨʝʧʦʜʦʙʥʳʡ 

ʛʘʧʣʦʪʠʧ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʨʘʡʥʷʷ ʬʦʨʤʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʛʠʧʦʪʝʟʝ, ʨʘʩʩʝʣʝʥʠʝ ʨʫʩʩʢʦʛʦ 

ʦʩʝʪʨʘ ʧʦ ʩʠʩʪʝʤʝ ʨʝʢ ʚ ʙʘʩʩʝʡʥʳ ʩʠʙʠʨʩʢʠʭ ʨʝʢ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʣʫʯʘʡʥʳʤ 

ʧʦʜʭʚʘʪʳʚʘʥʠʝʤ ʤʠʛʨʘʥʪʘʤʠ ʪʦʣʴʢʦ ʵʪʦʛʦ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʘʧʣʦʪʠʧʘ ʠʟ 

ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʛʘʧʣʦʪʠʧʦʚ ʧʦʧʫʣʷʮʠʠ ʂʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʟ ʧʦʪʦʤʢʦʚ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ, ʧʦʧʘʚʰʠʭ ʚ ʙʘʩʩʝʡʥʳ ʨʝʢ 

ʉʠʙʠʨʠ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʬʦʨʤʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʘ̫  ʢʘʢ ɸ. 

bʘerii, ʘ ʵʬʬʝʢʪʳ ʙʫʪʳʣʦʯʥʦʛʦ ʛʦʨʣʳʰʢʘ ʠ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ 

ʧʨʠʚʝʣʠ ʢ ʬʠʢʩʘʮʠʠ ʩʠʙʠʨʩʢʦʛʦ ʛʘʧʣʦʪʠʧʘ ʚʦ ʚʩʝʭ ʧʦʧʫʣʷʮʠʷʭ ʵʪʦʛʦ ʚʠʜʘ. 

ʆʜʥʘʢʦ ʥʘh ʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʦʪʨʝʪʴ ʜʨʫʛʫʶ ʚʝʨʩʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

çbʘerii-likeè ʛʘʧʣʦʪʠʧʘ, ʢʦʪʦʨʘ̫  ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʠ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. 
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1.5. ʇʦʣʠʤʦʨʬʠʟʤ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚʠʜʦʚ, ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʥʘʨʘʚʥʝ ʩ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤʠ ʤʘʨʢʝʨʘʤʠ, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʷʜʝʨʥʳʝ ʤʘʨʢʝʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩʳ (STR), 

ʠʟʫʯʝʥʠʝ ʠʭ ʘʣʣʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. ʀʤʝʥʥʦ ʵʪʠ ʨʝʛʠʦʥʳ ɼʅʂ, ʥʝ ʥʘʭʦʜʷʱʠʝʩʷ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʦʪʙʦʨʘ, ʵʚʦʣʶʮʠʦʥʠʨʫʷ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʷʜʝʨʥʳʤʠ ʙʝʣʦʢ-ʢʦʜʠʨʫʶʱʠʤʠ ʛʝʥʘʤʠ ʩʢʦʨʦʩʪʴʶ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʁ ʪ 

ʥʘʩʣʝʜʫʝʤʳʝ ʚ ʧʦʪʦʤʩʪʚʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ. ʄʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ 

ʣʦʢʫʩʳ ʦʙʣʘʜʘʁ ʪ ʤʝʥʜʝʣʝʚʩʢʠʤ ʢʦʜʦʤʠʥʘʥʪʥʳʤ ʥʘʩʣʝʜʦʚʘʥʠʝʤ (Beʘumont, 

Hoʘre, 2003; Weising et ʘl., 2005). ʀʭ ʣʦʢʫʩ-ʩʧʝʮʠʬʠʯʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʤʝʞʚʠʜʦʚʫʶ, ʚʥʫʪʨʠʚʠʜʦʚʫʶ (ʧʦʧʫʣʷʮʠʦʥʥʫʶ) ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʩʦʙʝʡ (ʅʠʢʠʪʠʥʘ, ʅʘʟʘʨʝʥʢʦ, 2004; Ellegren, 2004; ʊʠʤʦʰʢʠʥʘ 

ʠ ʜʨ., 2010). STR-ʣʦʢʫʩʳ ʰʠʨʦʢʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʩʝʤʫ ʛʝʥʦʤʫ. ʋ ʨʳʙ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩ r ʚʩʪʨʝʯʘʁʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʢʘʞʜʳʝ 10000 ʧʥ 

(Wright, 1993).  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʫʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʤʠʢʨʦʩʘʪʝʣʣʠʪʘʭ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʮʝʣʳʡ ʧʦʚʪʦʨʷʶʱʠʡʩʷ 

ʵʣʝʤʝʥʪ (2-6 ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ) ʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʝʢʘʁ ʪ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ (Ellegren, 2004).  

ʆʜʥʠʤ ʠʟ ʦʛʨʘʥʠʯʝʥʠʡ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʜʥʠ ʠ ʪʝ ʞʝ ʣʦʢʫʩʳ ʪʦʣʴʢʦ ʜʣʷ ʙʣʠʟʢʠʭ ʚʠʜʦʚ (ɸʣʪʫʭʦʚ, ʉʘʣʤʝʥʢʦʚʘ, 2002; 

Ellegren, 2004). ʆʜʥʘʢʦ ʥʠʟʢʘ̫  ʩʢʦʨʦʩʪʴ ʤʦʣʝʢʫʣʷʨʥʦʡ ʵʚʦʣʶʮʠʠ ʷʜʝʨʥʦʡ ɼʅʂ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʣʦʢʫʩʳ ʥʘ ʰʠʨʦʢʦʤ ʢʨʫʛʝ ʚʠʜʦʚ 

ʦʩʝʪʨʦʚʳʭ (Mʘy et ʘl., 1997; Zʘne et ʘl., 2002). ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʘʡʤʝʨʳ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʜʥʦʤ ʠʟ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ, ʘʤʧʣʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʚʩʝʭ ʜʨʫʛʠʭ 

ʚʠʜʘʭ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʠ ʩʪʝʧʝʥʠ ʧʦʣʠʤʦʨʬʥʦʩʪʠ ʜʘʥʥʦʛʦ ʣʦʢʫʩʘ. 

ɼʚʘʜʮʘʪ ɹʧʘʨ ʧʨʘʡʤʝʨʦʚ, ʩʜʝʣʘʥʥʳʭ ʜʣʷ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʙʳʣʠ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʳ ʥʘ 10 ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʦʩʝʪʨʦʚʳʭ (Rʘikov et ʘl., 2014). 
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ʊʝʪʨʘʩʦʤʥʦʝ, ʨʝʜʫʮʠʨʦʚʘʥʥʦʝ (ʜʫʧʣʠʮʠʨʦʚʘʥʥʦʝ ʜʠʩʦʤʥʦʝ), ʠ 

ʦʢʪʘʩʦʤʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʦʧʠʩʘʥʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʚʦ ʤʥʦʛʠʭ 

ʨʘʙʦʪʘʭ. ʀʩʩʣʝʜʫʷ ʧʣʦʠʜʥʦʩʪʴ ɸcipenseriformes ʃʶʜʚʠʛ ʩ ʩʦʘʚʪʦʨʘʤʠ (Ludwig 

et ʘl., 2001) ʥʘ ʧʨʠʤʝʨʝ ʰʝʩʪʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʚʠʜʳ 

ʩʦ ~120 ʭʨʦʤʦʩʦʤʘʤʠ ï ʬʫʥʢʮʠʦʥʘʣʴʥrʝ ʜʠʧʣʦʠʜʳ, ʘ ʩ ~240 ʭʨʦʤʦʩʦʤʘʤʠ ï

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʝʪʨʘʧʣʦʠʜʳ. ʇʷʪʢʦʚʠʪ ʩ ʢʦʣʣʝʛʘʤʠ (Pyʘtskowit et ʘl., 2001) 

ʠʩʩʣʝʜʦʚʘʣ ʤʠʢʨʦʩʘʪʝʣʣʠʪʳ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʩʜʝʣʘʣ ʚʳʚʦʜ ʦ ʪʝʪʨʘʩʦʤʥʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ ʣʦʢʫʩʦʚ ʫ ʵʪʦʛʦ ʚʠʜʘ, ʭʦʪʷ ʦʥ ʪʘʢʞʝ 

ʦʙʥʘʨʫʞʠʣ ʣʦʢʫʩʳ, ʢʦʪʦʨʳʝ ʜʘʚʘʣʠ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʘʣʣʝʣʝʡ. ɼʨʫʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘ ʰʝʩʪʠ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʘʭ ʦʩʝʪʨʦʚʳʭ (ʩʝʚʨʶʛʘ, ʙʝʣʫʛʘ, 

ʩʪʝʨʣʷʜʴ, ʰʠʧ, ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʠ ʝʚʨʦʧʝʡʩʢʠʡ ʦʩʝʪʨʳ) ʧʦʢʘʟʘʣʠ ʜʠʩʦʤʥʦʝ 

ʥʘʩʣʝʜʦʚʘʥʠʝ ʣʦʢʫʩʦʚ, ʘ ʥʘ ʯʝʪʳʨʝʭ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʘʭ (ʨʫʩʩʢʠʡ, 

ʧʝʨʩʠʜʩʢʠʡ, ʩʠʙʠʨʩʢʠʡ ʠ ʘʜʨʠʘʪʠʯʝʩʢʠʡ ʦʩʝʪʨʳ) - ʪʝʪʨʘʩʦʤʥʦʝ (Jenneckens et 

ʘl., 2001). ʌʦʧ-ɹʘ̫ ʪ (Fopp-Bʘyʘt, 2008), ʘʥʘʣʠʟʠʨʫʷ ʛʘʧʣʦʠʜʥʦʝ ʧʦʪʦʤʩʪʚʦ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʦʙʥʘʨʫʞʠʣʘ ʠ ʜʠ ʠ ʪʝʪʨʘ ʠ ʦʢʪʘʧʣʦʠʜʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ. 

ʍʘʚʝʣʢʘ ʠ ʩʦʘʚʪʦʨʳ (Hʘvelkʘ et ʘl., 2013) ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ 11 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʧʦʢʘʟʘʣʠ ʥʝ ʪʦʣʴʢʦ çʪʨʘʜʠʮʠʦʥʥʦʝè ʜʠʩʦʤʥʦʝ 

ʥʘʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʚʠʜʦʚ ʩʦ 120 ʭʨʦʤʦʩʦʤʘʤʠ ʠ ʪʝʪʨʘʩʦʤʥʦʝ ʜʣʷ ʚʠʜʦʚ ʩ 250 

ʭʨʦʤʦʩʦʤʘʤʠ, ʥʦ ʠ ʦʙʥʘʨʫʞʠʣʠ ʜʣʷ ʯʝʪʳʨʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʦʢʫʩʦʚ 

ʪʝʪʨʘʩʦʤʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʚʳʭ ʠ ʦʢʪʘʩʦʤʥʦʝ ï ʜʣʷ ʚʪʦʨʳʭ. ʆʜʥʘʢʦ, 

ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʁ ʪ ʥʘ ʧʦʣʥʫʶ ʜʠʧʣʦʠʜʠʟʘʮʠʶ ʛʝʥʦʤʘ ʩʘʤʮʦʚ 

ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʦʛʦ ʙʝʣʦʛʦ ʦʩʝʪʨʘ (ɸ. trʘnsmontʘnus) (Vʘn Eenennʘʘm et ʘl., 

1998). ʕʪʠ ʜʘʥʥʳʝ ʦʧʨʦʚʝʨʛʘʁ ʪʩʷ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣ̫ʤʠ, ʠ, ʙʦʣʝʝ ʪʦʛʦ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʝʣʳʡ ʦʩʝʪʨ ʠʤʝʝʪ ʧʣʦʠʜʥʦʩʪʴ ʙʦʣʝʝ 4n (Rodzen, Mʘy, 2002) ʠ 

ʜʘʞʝ 8n ʠ ʙʦʣʝʝ (Schreier, Mʘy, 2011). 

ʏʝʰʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (Hʘvelkʘ et ʘl., 2014) ʦʧʫʙʣʠʢʦʚʘʣʠ ʜʘʥʥʳʝ ʦ 

ʚʳʷʚʣʝʥʠʠ ʦʩʦʙʝʡ ʘʢʚʘʢʫʣʴʪʫʨʥʦʛʦ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʩ ʘʥʦʤʘʣʴʥʦʡ ʜʣʷ ʵʪʦʛʦ 

ʚʠʜʘ ʧʣʦʠʜʥʦʩʪʴʶ 6n ï ʛʝʢʩʘʧʣʦʠʜʦʚ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʩʪʝʨʠʣʴʥʦʩʪʴ ʠʣʠ ʬʝʨʪʠʣʴʥʦʩʪʴ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʦʩʣʝ ʩʪʠʤʫʣʷʮʠʠ ʛʦʨʤʦʥʘʤʠ, 

ʩʧʦʥʪʘʥʥʳʡ ʛʝʢʩʘʧʣʦʠʜʥʳʡ ʩʘʤʝʮ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʨʦʜʫʮʠʨʦʚʘʣ 
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ʥʦʨʤʘʣʴʥʫʶ ʩʧʝʨʤʫ ʩʧʦʩʦʙʥʫʶ ʢ ʦʧʣʦʜʦʪʚʦʨʝʥʠʶ, ʠ ʦʧʣʦʜʦʪʚʦʨʝʥʥʘ̫  ʵʪʦʡ 

ʩʧʝʨʤʦʡ ʠʢʨʘ ʦʙʳʯʥʳʭ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʩʘʤʦʢ ʨʫʩʩʢʦʛʦ ʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʦʚ 

ʧʨʦʜʫʮʠʨʦʚʘʣʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ, ʥʝ ʫʨʦʜʣʠʚʦʝ ʧʝʥʪʘʧʣʦʠʜʥʦʝ (5n) ʧʦʪʦʤʩʪʚʦ ʩ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʧʣʦʠʜʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ. ɸʚʪʦʨʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ ʚ 1,5 ʨʘʟʘ ʫ ʜʠʧʣʦʠʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ 

ʪʨʠʧʣʦʠʜʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʁ ʪ ʥʝʯʝʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʨʦʤʦʩʦʤ, ʚʳʟʳʚʘʁ ʱʝʝ 

ʠʭ ʙʝʩʧʣʦʜʠʝ ʠʣʠ ʩʫʙʬʝʨʪʠʣʴʥʦʩʪʴ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʡ ʛʘʤʝʪʦʛʝʥʝʟʘ. ʅʘʧʨʦʪʠʚ, ʫ 

ʪʝʪʨʘʧʣʦʠʜʦʚ ʧʨʠʨʦʩʪ ʯʠʩʣʘ ʭʨʦʤʦʩʦʤ ʚ 1,5 ʨʘʟʘ ʧʨʠʚʦʜʠʪ ʢ ʯʝʪʥʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʭʨʦʤʦʩʦʤ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʬʝʨʪʠʣʴʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ 

ʛʝʢʩʘʧʣʦʠʜʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʚʳʥʫʞʜʘʝʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʩʢʘʪʴ STR-ʣʦʢʫʩʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʠʩʦʤʥʳʡ ʭʘʨʘʢʪʝʨ 

ʥʘʩʣʝʜʦʚʘʥʠʷ (Ludwig et ʘl., 2001; Pyʘtskowit et ʘl., 2001; McQuown et ʘl., 2002), 

ʪʘʢ ʢʘʢ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ (Megʘ, Genepop, 

Servus, GenɸlEx6 (Peʘkʘll, Smouse, 2006), ʥʘʜʩʪʨʦʡʢʘ Microsʘtellite Toolkit 

(Pʘrk, 2001), Microsʘtellite ʘnʘlyzer (MSɸ), ɸrlequin (Excoffier, Lischer, 2010) 

ʨʘʩʩʯʠʪʘʥ  rʥʘ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʜʠʧʣʦʠʜʥʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ɸ.fulvescens ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ 

ʣʦʢʫʩʳ ʧʦʢʘʟʘʣʠ ʢʘʢ ʪʝʪʨʘʩʦʤʥʦʝ, ʪʘʢ ʠ ʜʠʩʦʤʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʫ ʦʟʝʨʥʦʛʦ ʠ 

ʟʝʣʝʥʦʛʦ ʦʩʝʪʨʘ ɸ. medirostris (Welsh, 2003). ʋ ʵʪʦʛʦ ʘʚʪʦʨʘ ʜʣʷ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ 

24 ʠʟ 128 ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʜʠʩʦʤʥʳʝ 

ʣʦʢʫʩʳ. ɺ ʨʘʙʦʪʝ 2006 ʛʦʜʘ ʵʪʦʛʦ ʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ 9 ʠʟ ʵʪʠʭ ʣʦʢʫʩʦʚ ʙʳʣʠ 

ʧʨʦʚʝʨʝʥʳ ʥʘ ʜʠʩʦʤʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʢ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʥʘ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ʚ ʜʨʫʛʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ (Welsh, 2006). 

ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ï ʚ ʨʘʙʦʪʝ 2003 ʛʦʜʘ - ʦʪ 2 ʜʦ 12 ʦʩʦʙʝʡ ʦʟʝʨʥʦʛʦ ʠ 

ʯʝʪʳʨʝ ʟʝʣʝʥʦʛʦ, ʚ ʨʘʙʦʪʝ 2006 ï ʧʦʪʦʤʩʪʚʘ ʦʜʥʦʡ ʩʘʤʢʠ ʠ ʪʨʝʭ ʩʘʤʮʦʚ. 

ɺ ʨʘʙʦʪʝ (Zʘne et ʘl., 2002) 3 ʣʦʢʫʩʘ ʠʟ 7, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ 

ʘʜʨʠʘʪʠʯʝʩʢʦʛʦ ʦʩʝʪʨʘ (ɸ. nʘccʘrii ) ʧʦʢʘʟʘʣʠ ʥʘ ʵʪʦʤ ʚʠʜʝ ʜʠʩʦʤʥʦʝ 

ʥʘʩʣʝʜʦʚʘʥʠʝ. ʆʜʥʘʢʦ, ʚ ʨʘʙʦʪʝ 2011 ʛʦʜʘ ʥʘ ʵʪʦʤ ʞʝ ʚʠʜʝ ʦʩʝʪʨʦʚʳʭ ʦʜʠʥ ʠʟ 
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ʵʪʠʭ ʣʦʢʫʩʦʚ (ɸn1) ʫʞʝ ʦʧʠʩʘʥ ʢʘʢ ʪʝʪʨʘʩʦʤʥʳʡ (Congiu, 2011), ʠʟ ʜʨʫʛʠʭ 24 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʣʦʢʫʩʦʚ - ʜʚʘ ʦʧʠʩʘʥʳ ʢʘʢ ʜʠʩʦʤʥʳʝ - ʦʥʠ 

ʞʝ ʧʦʢʘʟʳʚʘʁ ʪ ʜʠʩʦʤʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʫ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ʚ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ. 

ɺ ʨʘʙʦʪʝ ʈʘʡʢʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (Rʘjkov et ʘl., 2014) ʜʣʷ ʪʝʪʨʘʧʣʦʠʜʥʳʭ 

ʚʠʜʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʟ 20 ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʥʠ ʦʜʠʥ ʥʝ ʧʦʢʘʟʘʣ 

ʧʦʣʥʫʶ ʜʠʧʣʦʠʜʠʟʘʮʠʶ ʫ ʘʜʨʠʘʪʠʯʝʩʢʦʛʦ ʠ ʘʤʫʨʩʢʦʛʦ ʦʩʝʪʨʦʚ, ʘ ʫ ʨʫʩʩʢʦʛʦ ʠ 

ʩʠʙʠʨʩʢʦʛʦ ʥʘʡʜʝʥʦ ʚʩʝʛʦ ʧʦ ʦʜʥʦʤʫ ʜʠʩʦʤʥʦʤʫ ʣʦʢʫʩʫ. ʀ ʥʘʦʙʦʨʦʪ, ʜʣʷ 

ʜʠʧʣʦʠʜʥʳʭ ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʝʚʨʶʛʘ, ʙʝʣʫʛʘ, ʩʪʝʨʣʷʜʴ, ʙʳʣʠ ʥʘʡʜʝʥʳ ʣʦʢʫʩʳ 

(11-15%) ʩ ʪʝʪʨʘʩʦʤʥʳʤ ʥʘʩʣʝʜʦʚʘʥʠʝʤ. ʍʘʚʝʣʢʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (Hʘvelkʘ et ʘl., 

2013) ʦʙʥʘʨʫʞʠʣ ʥʝʩʢʦʣʴʢʦ ʪʝʪʨʘʩʦʤʥʳʭ ʣʦʢʫʩʦʚ ʜʣʷ ʵʪʠʭ ʞʝ ʜʠʧʣʦʠʜʥʳʭ 

ʚʠʜʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʣʠʧʣʦʠʜʥʳʝ ʚʠʜʳ ɸcipenseriformes, 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʜʠʧʣʦʠʜʠʟʘʮʠʠ ʛʝʥʦʤʘ. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʦʧʨʦʩ ʦ 

ʧʣʦʠʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ɸcipenseridʘe ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʠ 

ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʤʳʤ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʅʘʤʠ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʪʝʪʨʘʩʦʤʥʦʝ 

ʥʘʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʚʩʝʭ ʰʝʩʪʠ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ (ʨʫʩʩʢʠʡ, 

ʩʠʙʠʨʩʢʠʡ, ʧʝʨʩʠʜʩʢʠʡ, ʢʘʣʫʛʘ, ʘʤʫʨʩʢʠʡ, ʩʘʭʘʣʠʥʩʢʠʡ ʦʩʝʪʨʳ), ʦʙʠʪʘʁ ʱʠʭ ʚ 

ʈʦʩʩʠʠ ʥʘ ʧʷʪʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʘʭ, ʘ ʪʘʢʞʝ, ʜʣʷ ʨʷʜʘ ʣʦʢʫʩʦʚ, 

ʦʢʪʘʧʣʦʠʜʥʦʝ ʠ ʪʝʪʨʘʧʣʦʠʜʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʤʥʦʛʦ- ʠ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ 

ʚʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

1.6. ɻʝʥʝʪʠʯʝʩʢʘ̫  ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʠʙʨʠʜʦʚ ʦʩʝʪʨʦʚʳʭ 

 

ʆʩʝʪʨʦʚʳʝ ʚʳʜʝʣʷʶʪʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ ʨʳʙ ʧʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʢʨʝʱʠʚʘʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʙʦʣʴʰʦʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ (ʅʠʢʦʣʶʢʠʥ, 1972; Birstein, 2006; Ludwig et ʘl., 

2009; Dudu et ʘl., 2011), ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ, ʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘ̫ ʭ ʠʩʢʣʶʯʘʝʪ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦ ʧʨʠʥʷʪʳʤ ʚ ʠʭʪʠʦʣʦʛʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ. 

ʊʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʠʟ ʦʩʝʪʨʦʚʳʭ ʙʝʟ 
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ʧʨʠʤʝʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʷʜʝʨʥʦʡ ʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ. 

ʅʘʩʣʝʜʦʚʘʥʠʝ ʤʪɼʅʂ ʧʦ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʦʩʦʙʝʡ ʛʠʙʨʠʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʛʦ ʚʠʜʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʧʦʩʪʫʧʘʁ ʱʠʭ ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʙʝʩʢʦʥʪʨʦʣʴʥʘ̫  ʛʠʙʨʠʜʠʟʘʮʠʷ ʚ ʙʫʨʥʦ ʨʘʟʚʠʚʘʁ ʱʠʭʩʷ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʡ ʨʳʙʳ ʠ ʧʠʱʝʚʦʡ ʠʢʨʳ, ʘ ʠʥʦʛʜʘ ʠ ʜʣʷ 

ʮʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʥʝʦʙʭʦʜʠʤʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʭ 

ʷʜʝʨʥʳʭ ʤʘʨʢʝʨʦʚ. ɺ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠʟ ʦʩʝʪʨʦʚʳʭ 

ʯʝʨʝʟ ʛʨʘʥʠʮʫ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ ʨʘʤʢʘʭ CITES, ʥʝʦʙʭʦʜʠʤʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʜʦʚʦʡ 

ɼʅʂ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʈʦʩʩʠʠ ʦʩʝʪʨʦʚʳʭ 

ʚʠʜʦʚ ʨʳʙ, ʘ ʪʘʢʞʝ ʚʠʜʦʚ, ʧʦʩʪʫʧʘʁ ʱʠʭ ʢ ʥʘʤ ʠʟ ʂʠʪʘ̫ , ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ, 

ʪʘʢʠʭ ʢʘʢ ʙʝʣʳʡ, ʦʟʝʨʥʳʡ, ʢʠʪʘʡʩʢʠʡ, ʘʜʨʠʘʪʠʯʝʩʢʠʡ ʠ ʜʨʫʛʠʝ ʦʩʝʪʨʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʛʦ ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʦʚʝʨʥʦʛʦ ʤʝʪʦʜʘ 

ɼʅʂ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʠʙʨʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ, ʭʦʪʷ ʟʥʘʯʠʪʝʣʴʥʘ̫  ʯʘʩʪʴ 

ʘʢʚʘʢʫʣʴʪʫʨʥʦʡ ʠʢʨʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʦʩʝʪʨʦʚʳʤʠ ʛʠʙʨʠʜʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʂʠʪʘʝ 38% ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ ʛʠʙʨʠʜʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ (Wei et ʘl., 

2011). ɻʠʙʨʠʜʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʢʨʳ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʚʠʜʳ ʩ ʦʜʠʥʘʢʦʚʳʤ 

ʫʨʦʚʥʝʤ ʧʣʦʠʜʥʦʩʪʠ, ʠ, ʭʦʪʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʩ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʴʶ ʧʣʦʠʜʥʦʩʪʠ ʚʦʟʤʦʞʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʛʠʙʨʠʜʳ ʣʠʙʦ ʩʪʝʨʠʣʴʥʳʝ, ʣʠʙʦ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʮʠʨʫʝʤʦʡ ʠʢʨʳ (Birstein, 

2002).  

ɺ ʈʦʩʩʠʠ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʜʚʝ ʬʦʨʤʳ 

ʛʠʙʨʠʜʦʚ: ʙʝʩʪʝʨ (ʙʝʣʫʛʘ ʭ ʩʪʝʨʣʷʜʴ) ï ʛʠʙʨʠʜ ʤʝʞʜʫ ʜʚʫʤʷ ʜʠʧʣʦʠʜʘʤʠ ʠ 

çʨʦʣʠʢè (ʨʫʩʩʢʠʡ ʦʩʝʪʨ ʭ ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ) ï ʛʠʙʨʠʜ ʤʝʞʜʫ ʪʝʪʨʘʧʣʦʠʜʥʳʤʠ 

ʚʠʜʘʤʠ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʦʚʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʜʨʫʛʠʝ ʛʠʙʨʠʜʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ɽʚʨʦʧʝ ʦʯʝʥʴ ʣʶʙʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʛʠʙʨʠʜ ʤʝʞʜʫ 

ʘʜʨʠʘʪʠʯʝʩʢʠʤ ʠ ʩʠʙʠʨʩʢʠʤ ʦʩʝʪʨʘʤʠ, ʘ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠ ʚ ʂʠʪʘʝ 
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ʠʩʧʦʣʴʟʫʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʛʠʙʨʠʜ ʤʝʞʜʫ 

ʢʘʣʫʛʦʡ ʠ ʘʤʫʨʩʢʠʤ ʦʩʝʪʨʦʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ 

ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ ʪʘʢʠʝ ʛʠʙʨʠʜʳ, ʢʘʢ ɸ. schrenckii x ɸ. bʘerii ʠ ɸ. 

gueldenstʘedtii x ɸ. nʘccʘrii  (GUNɸ) (Boscʘri, 2013). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʈʄʉ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʜʠʢʠʭ ʠ 

ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʦʧʫʩʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʪʨʝʯʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʣʶʙʦʡ ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʦʡ ʦʩʝʪʨʦʚʳʭ, ʦʧʠʩʘʥʥʭr ʃ.ʉ. ɹʝʨʛʦʤ 

ʝʱʝ ʚ 1911 ʛʦʜʫ (ɹʝʨʛ, 1911; ɹʝʨʛ, 1948; Birstein et ʘl., 1997). 

ɺ ʦʜʥʦʡ ʠʟ ʨʘʙʦʪ ʧʦ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʣʣʝʣʴ 111 (ʧʥ) ʚ ʣʦʢʫʩʝ LS-39 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʫ ʩʝʚʨʶʛʠ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʫ 10 ʜʨʫʛʠʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ 

(Jenneckens et ʘl, 2001), ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʣʦʢʫʩʘ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʝʚʨʶʛʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠʤʝʥʝʥʠʝ ʣʦʢʫʩʘ LS-39 ʦʛʨʘʥʠʯʝʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʣʦʢʫʩ ʥʝ ʘʤʧʣʠʬʠʮʠʨʫʝʪʩʷ (ʠʣʠ ʠʤʝʝʪ ʥʫʣʴ-ʘʣʣʝʣʴ) ʫ ʪʘʢʠʭ 

ʢʦʤʤʝʨʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʠʜʦʚ ʢʘʢ ʨʫʩʩʢʠʡ ʠ ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨʳ. ɺ ʜʨʫʛʦʡ 

ʨʘʙʦʪʝ (Fopp-Bʘyʘt, Luczynski, 2006) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʧʳʪʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʩʪʝʨʣʷʜʠ, ʙʝʣʫʛʠ, ʨʫʩʩʢʦʛʦ ʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʛʠʙʨʠʜʦʚ 

ʘʢʚʘʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʘʣʣʝʣʝʡ ʧʦ 5 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʣʦʢʫʩʘʤ, ʦʜʥʘʢʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʳʙʦʨʢʠ (ʦʪ 7 

ʵʢʟʝʤʧʣʷʨʦʚ) ʠ ʥʠʟʢʠʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʘʚʪʦʨʘʤʠ ʢʘʢ 

çʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝè (ʦʪ 1%), ʘ ʪʘʢʞʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʘʣʣʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʛʠʙʨʠʜʦʚ ʨʦʜʠʪʝʣʴʩʢʠʤ ʚʠʜʘʤ ʧʦ ʨʷʜʫ ʣʦʢʫʩʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ 

ʜʘʥʥʳʝ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ.  

ʈʫʤʳʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (Georgescu et ʘl., 2013) ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʛʠʙʨʠʜʦʚ ʨʫʩʩʢʦʛʦ ʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʩʦʜʝʨʞʘɦ ʠʭʩʷ ʥʘ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʩʪʨʘʥʳ ʧʦ ʯʝʪʳʨʝʤ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʣʦʢʫʩʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʨʘʙʦʪʳ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʯʠʩʪʦʪʳ ʤʘʪʦʯʥʳʭ ʩʪʘʜ ʩʠʙʠʨʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ. 
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ʀʩʢʣʶʯʝʥʠʝ ʛʠʙʨʠʜʦʚ ʠʟ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʛʠʙʨʠʜʠʟʘʮʠʷ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʫʛʨʦʟʦʡ ʜʣʷ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʧʦʧʫʣʷʮʠʡ (Wolf et ʘl., 

2001). 

ʇʦʩʣʝʜʥʠʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʠʙʨʠʜʦʚ 

ʧʦʩʚʷʱʝʥʳ ʢʨʦʩʩʘʤ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʙʝʣʫʛʘ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʮʝʥʥʳʭ ʠ 

ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ. ɺ ʨʘʙʦʪʘʭ (Boscʘri et ʘl., 2013; Hʘvelkʘ et ʘl., 

2017) ʨʘʟʨʘʙʦʪʘʥʳ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʝ ʧʨʘʡʤʝʨʳ ʥʘ ʦʩʥʦʚʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ddRɸD ʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʦʜʠʪʝʣʴʩʢʠʭ ʚʠʜʦʚ, ʘ ʪʘʢʞʝ ʙʝʩʪʝʨʘ ʠ ʜʨʫʛʠʭ 

ʛʠʙʨʠʜʦʚ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʙʝʣʫʛʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʚʳʙʦʨʦʢ ʦʩʝʪʨʦʚʳʭ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʘʣʣʝʣʠ ʠ ʧʨʝʜʣʦʞʠʪʴ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ 

ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʦʩʝʪʨʦʚʳʭ (ɹʘʨʤʠʥʮʝʚʘ, ʄʶʛʝ 2013), ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʛʣʘʚʝ 

3.2 ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

 

1.7. ʇʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʘ̫ ʩʪʨʫʢʪʫʨʘ ʦʩʝʪʨʦʚʳʭ 

 

ɺ ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʷʚʠʣʦʩʴ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʳʙ ï ʙʠʦʭʠʤʠʯʝʩʢʘ̫  (ʘʣʣʦʟʠʤʥʘ̫ ) ʛʝʥʝʪʠʢʘ 

ʧʦʧʫʣʷʮʠʡ, ʢʦʪʦʨʘ̫  ʦʪʢʨʳʣʘ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ (ɸʣʪʫʭʦʚ, ʉʘʣʤʝʥʢʦʚʘ, 2002). 

ʊʘʢ, ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜ ʠ ʧʦʧʫʣʷʮʠʡ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʝʢʦʪʦʨʳʭ ʙʝʣʢʦʚ ʢʨʦʚʠ (ʘʣʴʙʫʤʠʥʦʚ, ʛʝʤʦʛʣʦʙʠʥʘ, 

ʪʨʘʥʩʬʝʨʨʠʥʦʚ), ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʥʦʛʠʝ ʚʠʜʳ ʦʩʝʪʨʦʚʳʭ ʨʳʙ (ʃʫʢʴʷʥʝʥʢʦ ʠ ʜʨ., 

1977; ʎʚʝʪʥʝʥʢʦ, 1984; ʉʫʙʙʦʪʢʠʥ, 1987). ʎʚʝʪʥʝʥʢʦ (ʎʚʝʪʥʝʥʢʦ, 1993), 

ʠʩʩʣʝʜʫʷ ʧʦʧʫʣʷʮʠʠ ʩʝʚʨʶʛʠ ʠʟ ɸʟʦʚʩʢʦʛʦ ʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʧʦʢʘʟʘʣʘ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʧʦ ʯʘʩʪʦʪʘʤ ʬʝʥʦʪʠʧʦʚ ʪʨʘʥʩʬʝʨʨʠʥʦʚ ʠ ʘʣʴʙʫʤʠʥʘ. 

ʏʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʴʙʫʤʠʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʧʫʣʷʮʠʡ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʙʝʣʫʛʠ (ʀʚʘʥʝʥʢʦʚ ʠ ʂʘʤʰʠʣʠʥ, 

1991). ɺʳʩʦʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʙʝʣʢʦʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʝʚʨʶʛʠ ʠʟ ʉʝʚʝʨʥʦʛʦ 
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ʂʘʩʧʠʷ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʚ ʨʘʙʦʪʝ ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ (ʃʫʢʴʷʥʝʥʢʦ ʠ ʜʨ., 1977; 

ʈʷʙʦʚʘ ʠ ʜʨ., 1995). ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʦʚʘʣʠʩʴ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʝʚʨʶʛʠ 

ʠʟ ʖʞʥʦʛʦ ʂʘʩʧʠʷ (Pourkʘzemi, 1996). ʈʘʟʣʠʯʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʥʘʙʣʶʜʘʣʠ 

ʢʘʢ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ, ʪʘʢ ʠ ʤʝʞʜʫ ʦʟʠʤʳʤʠ ʠ ʷʨʦʚʳʤʠ ʨʘʩʘʤʠ 

ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ (ʏʠʭʘʯʝʚ, 1983). ʆʜʥʘʢʦ ʙʝʣʢʠ ʢʨʦʚʠ ʥʝ ʙʳʣʠ ʥʘʜʝʞʥʳʤʠ 

ʤʘʨʢʝʨʘʤʠ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʧʫʣʷʮʠʡ, ʪʘʢ ʢʘʢ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʴ ʟʘʚʠʩʠʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ (ʃʫʢʴʷʥʝʥʢʦ ʠ 

ʜʨ., 1977). 

ʇʦʧʫʣʷʮʠʦʥʥʘ̫  ʩʪʨʫʢʪʫʨʘ ʩʪʝʨʣʷʜʠ ʠʟ ʨʝʢ ɼʦʥ ʠ ʂʘʤʘ, ʘ ʪʘʢʞʝ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠʟ ʨʝʢʠ ʆʙʴ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʟʦʬʝʨʤʝʥʪʦʚ ʤʘʣʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ (MDH) (ʂʫʟʴʤʠʥ, 1991). ʆʜʥʠʤ ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʩʪʘʣ ʚʳʚʦʜ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʵʪʠ ʜʚʘ 

ʚʠʜʘ ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʦʣʠʤʦʨʬʠʟʤʘ ʜʘʥʥʦʛʦ ʙʝʣʢʦʚʦʛʦ ʣʦʢʫʩʘ ʠ 

ʚʳʩʦʢʦʡ ʛʦʤʦʣʦʛʠʝʡ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʧʦ ʘʣʣʝʣʷʤ MDH. ʍʦʪʷ ʚ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ 

ʂʫʟʴʤʠʥʘ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚʳʷʚʣʝʥ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʧʦʣʠʤʦʨʬʠʟʤ ʝʥʠʩʝʡʩʢʦʡ, 

ʦʙʩʢʦʡ ʠ ʙʘʡʢʘʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦ ʩʳʚʦʨʦʪʦʯʥʳʤ 

ʘʣʴʙʫʤʠʥʘʤ (ʂʫʟʴʤʠʥ, 1982, 1984). 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʤʠʥʠʨʦʚʘʚʰʠʤʠ ʨʘʥʝʝ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʙʝʣʢʦʚʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ, ɼʅʂ-ʘʥʘʣʠʟ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʦʣʥʦʡ 

ʢʘʨʪʠʥʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘ̫ ʭ ʚʘʨʠʘʙʝʣʴʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʪʴ ʤʝʞʚʠʜʦʚʳʝ ʠʣʠ 

ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ, ʥʝ ʨʘʩʧʦʟʥʘʚʘʝʤʳʝ ʤʝʪʦʜʘʤʠ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʙʝʣʢʦʚ (Mʘmuris et ʘl., 1999; Smith, McVeʘgh, 2000). 

ʄʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʝʢʦʜʠʨʫʶʱʠʭ 

ʦʙʣʘʩʪʷʭ ʛʝʥʦʤʘ, ʩʯʠʪʘʁ ʪʩʷ ʥʝʡʪʨʘʣʴʥʳʤʠ ʤʘʨʢʝʨʘʤʠ; ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ 

ʙʦʣʴʰʘ̫  ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʠ ʠʭ ʚʩʝ ʯʘɦ ʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʙʣʠʟʢʠʭ ʧʦʧʫʣʷʮʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʦʩʦʙʝʡ ʘʜʨʠʘʪʠʯʝʩʢʦʛʦ ʦʩʝʪʨʘ - 

ʦʩʪʘʪʢʘ ʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʠʩʯʝʟʘʁ ʱʝʛʦ ʚʠʜʘ, ʧʨʦʚʝʜʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʤʘʨʢʝʨʦʚ (Zʘne et ʘl., 2002), ʧʦʢʘʟʘʣʠ 
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ʝʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʩʦʛʣʘʩʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʦʩʦʙʝʡ 

ʵʪʦʛʦ ʚʠʜʘ. ɹʦʣʝʝ ʪʦʛʦ, ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʤʘʨʢʝʨʳ ʧʦʟʚʦʣʠʣʠ ʥʘʡʪʠ ʟʥʘʯʠʤʳʝ 

ʦʪʣʠʯʠʷ ʘʜʨʠʘʪʠʯʝʩʢʦʛʦ ʦʪ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ 

ɼʅʂ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʝʡ ʵʪʠʭ ʞʝ ʚʠʜʦʚ ʠʤʝʣʠ ʩʭʦʞʠʝ ʛʘʧʣʦʪʠʧʳ. ɺ ʵʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʦʢʫʩʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʘʢ ʜʣʷ 

ʘʜʨʠʘʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʦʚ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʣʦʛʦ ʦʩʝʪʨʘ ʚ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ STR-ʤʘʨʢʝʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʙʝʣʦʛʦ 

ʦʩʝʪʨʘ ʠ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʩʝʪʨʘ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʵʪʦʡ ʝʜʠʥʦʡ ʥʝʢʦʛʜʘ ʧʦʧʫʣʷʮʠʠ ɸ. trʘnsmontʘnus ʥʘ ʫʯʘʩʪʢʘʭ ʨʝʢʠ 

ʌʨʝʟʝʨ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʣʦʪʠʥʘʤʠ (Smith et ʘl., 2002). 

ɺ ʨʘʙʦʪʝ ʄʘʢʢʚʦʥʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (McQuown et ʘl., 2003) ʠʟʫʯʝʥʘ 

ʧʦʧʫʣʷʮʠʦʥʥʘ̫  ʩʪʨʫʢʪʫʨʘ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ï ʚʠʜʘ, ʢʦʪʦʨʳʡ ʚ ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ 

ʧʦʯʪʠ ʠʩʯʝʟ ʠʟ ʤʥʦʛʠʭ ʨʘʡʦʥʦʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʦʨʠʪʝʪʥʘ̫  ʧʨʦʛʨʘʤʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʘʨʝʘʣʝ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʨʦʙʥʦ ʙʳʣ ʠʟʫʯʝʥ ʫʨʦʚʝʥʴ ʝʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ʉʝʤʴ ʚʳʙʦʨʦʢ ʠʟ ʨʘʟʥʳʭ ʨʝʢ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ ʩʝʤʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʣʦʢʫʩʘʤ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʠʩʪʘʥʮʠʡ ʧʦ ʅʝʶ (Nei, 1973) ʚʳʷʚʠʣ ʪʨʠ ʨʘʟʣʠʯʥʳʝ 

ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʙʳʣʠ ʙʣʠʟʢʠ ʠ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʢʨʠʪʝʨʠʶ. 

ɺ ʨʘʙʦʪʝ ʕʤʠ ɺʝʣʴʰ ʩ ʢʦʣʣʝʛʘʤʠ (Welsh et ʘl., 2008) ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʦʩʦʙʠ, ʩʦʙʨʘʥʥʳʝ ʩ 27 ʥʝʨʝʩʪʠʣʠʱ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ʚ ʙʘʩʩʝʡʥʝ ɺʝʣʠʢʠʭ ʦʟʝʨ ʠ 

ɻʫʜʟʦʥʦʚʘ ʟʘʣʠʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 12 ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʠʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʢʘʢʠʝ ʧʦʧʫʣʷʮʠʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʜʦʥʦʨʩʢʠʤʠ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʟʘʩʝʣʝʥʠʷ 

ʙʳʚʰʝʛʦ ʘʨʝʘʣʘ ʵʪʦʛʦ ʚʠʜʘ.  

ɺ ʜʨʫʛʦʡ ʨʘʙʦʪʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʚʝʨʛʝʥʮʠʠ ʦʟʝʨʥʦʛʦ 

ʦʩʝʪʨʘ ʚ ʨʝʢʝ ʆʪʪʘʚʘ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 10 ʚʳʙʦʨʦʢ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʫʯʘʩʪʢʦʚ ʨʝʢʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 500 ʢʤ ʧʦ 14 ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʣʦʢʫʩʘʤ 



32 
 

ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʨʝʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʥʤʠʢʩʥʦʤ ʩʦʩʪʦʷʥʠʠ (Wozney et ʘl., 2011). 

 

1.8. ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ - ʙʠʦʣʦʛʠʷ, ʚʠʜʦʚʘ̫  ʩʪʨʫʢʪʫʨʘ ʠ ʜʨʫʛʦʝ. 

 

ʆʙʲʝʢʪ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ɸ. bʘerii Brʘndt, 1869 

ʷʚʣʷʝʪʩʷ ʧʦʪʘʤʦʜʨʦʤʥʳʤ ʚʠʜʦʤ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʦ ʚʩʝʭ ʢʨʫʧʥʳʭ 

ʨʝʢʘʭ ʉʠʙʠʨʠ ʦʪ ʆʙʠ ʜʦ ʂʦʣʳʤʳ, ʘ ʪʘʢʞʝ ʚ ʦʟ. ɹʘʡʢʘʣ (ʨʠʩ. 1.3.) (ɹʝʨʛ, 1948; 

The Siberiʘn sturgeoné, 2018). 

 

ʈʠʩʫʥʦʢ 1.3. ɸʨʝʘʣ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʝʛʦ ʦʩʥʦʚʥʳʝ ʚʳʜʝʣʷʝʤʳʝ 

ʧʦʧʫʣʷʮʠʠ (ʆʙʲ-ʠʨʪʳʰʩʢʘ̫ , ɽʥʠʩʝʡʩʢʘ̫ , ʃʝʥʩʢʘ̫ , ʨʝʢ ʀʥʜʠʛʠʨʢʘ ʠ ʂʦʣʳʤʘ, 

ʦʟ. ɹʘʡʢʘʣ) ʠ ʧʨʝʜʣʘʛʘʝʤʦʝ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʧʦʜʚʠʜʳ (ɹʦʛʫʮʢʘ̫ , ʅʘʩʝʢʘ, 2004). 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʨʦʚʳʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʝʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʟʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. ɻ.ʀ. ʈʫʙʘʥ ʚ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ ʦ ʵʢʦʣʦʛʠʠ ʠ 

ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ (ʈʫʙʘʥ, 1999), ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠʚʝʣ ʰʠʨʦʢʠʡ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʦʙʟʦʨ ʠʩʪʦʨʠʠ ʠʟʫʯʝʥʠʷ 

ʵʪʦʛʦ ʚʠʜʘ, ʥʘʯʠʥʘ̫  ʩ ʜʘʣʝʢʦʛʦ 1775 ʛ., ʢʦʛʜʘ ʀ.ɻ. ɻʝʦʨʛʠ ʦʪʥʝʩ ʩʠʙʠʨʩʢʦʛʦ 
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ʦʩʝʪʨʘ ʠʟ ʦʟ. ɹʘʡʢʘʣ ʠ ʚʧʘʜʘʁ ʱʠʭ ʚ ʥʝʛʦ ʨʝʢ ʢ ʚʠʜʫ ɸsipenser sturio (Georgi, 

1775). 

ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ɹʨʘʥʜʪʦʤ ʚ 1869 ʛʦʜʫ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠʟ ʨʝʢ ʆʙʴ ʠ 

ʃʝʥʘ (Brʘndt, 1869), ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʚʝʣʠ ʜʦʣʛʫʶ ʜʠʩʢʫʩʩʠʶ ʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʵʪʦʛʦ ʦʩʝʪʨʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʝʤʦʚ ʉʠʙʠʨʠ ʠ ʝʛʦ 

ʥʘʟʚʘʥʠʠ. ʏʝʨʝʟ 7 ʣʝʪ ɻ.ɺ. ʅʠʢʦʣʴʩʢʠʤ ʙʳʣ ʦʧʠʩʘʥ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʚʠʜ 

ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʠʟ ʨʝʢʠ ɽʥʠʩʝʡ - ʫʟʢʦʨʳʣʳʡ ʦʩʝʪʨ ɸ. stenorhynhus ʠ 

ʙʘʡʢʘʣʴʩʢʘ̫ ʬʦʨʤʘ ʫʟʢʦʨʳʣʦʛʦ ʦʩʝʪʨʘ ɸ. stenorhynhus vʘr. bʘikʘlensis 

(ʅʠʢʦʣʴʩʢʠʡ, 1902). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠ ʜʦ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʚʠʟʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʜʝʣʝʥʠʝ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʪʨʠ ʧʦʜʚʠʜʘ ï ɸ. b. bʘerii (ʆʙʴ-ʀʨʪʳʰʩʢʠʡ ʙʘʩʩʝʡʥ), ɸ. b. 

stenorhynhus (ʨʝʢʠ ɽʥʠʩʝʡ, ʃʝʥʘ, ʠ ʨʝʢʠ ʢ ʚʦʩʪʦʢʫ ʦʪ ʃʝʥʳ ʜʦ ʨ. ʂʦʣʳʤʳ ʠ 

ʀʥʜʠʛʠʨʢʘ) ʠ ɸ.b. bʘikʘlensis (ʦʟ. ɹʘʡʢʘʣ ʠ ʚʧʘʜʘʁ ʱʠʝ ʚ ʥʝʛʦ ʨʝʢʠ ʉʝʣʝʥʛʘ ʠ 

ʚʝʨʭʥʷʷ ɸʥʛʘʨʘ) (Sokolov, Vʘsilev, 1989; ʈʫʙʘʥ, ʇʘʥʘʠʦʪʠʜʠ, 1994; ʈʫʙʘʥ, 1997). 

ʇʦʜʚʠʜʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʣʠʯʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʝʨʠʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʝʛʦ 

ʘʨʝʘʣʘ. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ. ɻ.ʀ. ʈʫʙʘʥ ʧʠʩʘʣ, ʯʪʦ 

"ʚ ʧʨʝʜʝʣʘʭ ʣʝʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦ ʧʣʘʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʚʳʜʝʣʷʶʪʩʷ 

ʬʝʥʦʥʳ, ʫʨʦʚʝʥʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚʳʰʝ, ʯʝʤ ʤʝʞʜʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠ 

ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʨʘʥʝʝ ʚʳʜʝʣʷʝʤʳʭ ʧʦʜʚʠʜʦʚ". ʂʣʘʩʪʝʨʥʳʡ 

ʘʥʘʣʠʟ ʧʦ ʧʣʘʩʪʠʯʝʩʢʠʤ ʠ ʤʝʨʠʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʤʦʥʦʪʠʧʠʯʥʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ (ʈʫʙʘʥ, 1998; ʈʫʙʘʥ, 1999). ʕʪʦ ʧʦʩʣʫʞʠʣʦ 

ʦʩʥʦʚʘʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʤʥʝʥʠʷ ʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ 

ʧʦʜʚʠʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʘ̫  ʩʠʩʪʝʤʘʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʘʟʚʘʥʠʷ 

ʧʦʜʚʠʜʦʚ ʢʘʢ ʤʣʘʜʰʠʝ ʩʠʥʦʥʠʤʳ ʚʠʜʦʚʦʛʦ ʥʘʟʚʘʥʠʷ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ɸ.bʘerii 

(Froese, R. ʘnd D. Pʘuly, 2017, Fishbʘse; Eschmeyer et ʘl. Cʘtʘlog of fishes...). 

ɺ ʨʘʙʦʪʝ ɺ. ɹʠʨʰʪʝʡʥʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (Birstein et ʘl., 2009) ʠʩʩʣʝʜʦʚʘʣʩʷ 

ʧʦʣʠʤʦʨʬʠʟʤ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʧʦ ʜʚʫʤ ʤʘʨʢʝʨʘʤ ï ʫʯʘʩʪʢʫ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʝʛʠʦʥʘ (ɼ-ʧʝʪʣʷ) ʠ çʙʘʨʢʦʜʠʥʛʦʚʦʤʫ ʫʯʘʩʪʢʫè ʛʝʥʘ ʮʠʪʦʭʨʦʤʘ 
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ʦʢʩʠʜʘʟʳ I (COI) ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ. ʕʪʦʪ ʤʘʨʢʝʨ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʚʠʜʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ - ɼʅʂ-ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʷ (Folmer et ʘl, 

1994; Hebert et ʘl., 2003). ɻʝʥ COI ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʣ ʦʪʩʫʪʩʪʚʠʝ ʚʘʨʠʘʮʠʠ ʚ 

ʧʨʝʜʝʣʘʭ ʚʠʜʘ, ʪʦʛʜʘ ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʡ ʨʝʛʠʦʥ ʦʪʦʙʨʘʞʘʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʩʧʝʨʩʠʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʪʨʝʤʷ 

ʧʦʜʚʠʜʘʤʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ (ɸMOVɸ). 

 

1.9. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʚʚʝʜʝʥʠʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʚ 

ʘʢʚʘʢʫʣʴʪʫʨʫ 

 

ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʩʥʠʞʝʥʠʝ ʟʘʧʘʩʦʚ ʨʦʩʩʠʡʩʢʠʭ ʦʩʝʪʨʦʚʳʭ ʚ ʧʦʩʣʝʜʥʠʝ 

ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ, ʚʳʟʚʘʥʥʦʝ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʥʝʣʝʛʘʣʴʥʳʤ ʧʨʦʤʳʩʣʦʤ, 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʨʝʢ, ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʧʨʠʚʳʯʥʳʭ ʥʝʨʝʩʪʠʣʠʱ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʚʦʜʦʝʤʦʚ, ʥʝ ʦʙʦʰʣʦ ʩʪʦʨʦʥʦʡ ʠ ʧʦʧʫʣʷʮʠʶ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʢʦʪʦʨʳʡ ʝʱʝ ʚ 

30-ʭ ʛʦʜʘʭ XX ʚʝʢʘ, ʦʙʝʩʧʝʯʠʚʘʣ ʝʞʝʛʦʜʥʳʝ ʫʣʦʚʳ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʪʦʥʥ 

(ʈʫʙʘʥ, 1999; ʅʝʬʝʜʦʚ, 2008), ʠʟ ʥʠʭ ʦʢʦʣʦ 70 ʧʨʦʮʝʥʪʦʚ ʜʘʚʘʣ ʙʘʩʩʝʡʥ ʆʙʠ, 

ʦʢʦʣʦ 22 ï ʙʘʩʩʝʡʥ ɽʥʠʩʝʷ ʠ ʦʩʪʘʣʴʥʳʝ ɺʦʩʪʦʯʥʘ̫  ʉʠʙʠʨʴ (ɼʨʷʛʠʥ, 1947), ʥʦ 

ʩʝʛʦʜʥʷ ʚ ʩʚʷʟʠ ʩ ʤʘʣʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ, ʠʤʝʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʤʳʩʣʦʚʦʝ 

ʟʥʘʯʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʠʜ ʚʢʣʶʯʝʥ ʚ ʧʝʨʝʯʝʥʴ ʦʩʦʙʦ ʮʝʥʥʳʭ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ ʠ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʫʪʚʝʨʞʜʝʥʥʳʡ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 978 ʦʪ 31.10.2013, ʘ ʙʘʡʢʘʣʴʩʢʘ̫  ʠ 

ʦʙʩʢʘ̫  ʧʦʧʫʣʷʮʠʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʁ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʂʨʘʩʥʘ̫  ʂʥʠʛʘ..., 2001). 

ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʪʘʢʞʝ ʟʘʥʝʩʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ II  ʉʀʊɽʉ, ʚʢʣʶʯʝʥ ʚ 

ʂʨʘʩʥʳʡ ʩʧʠʩʦʢ ʄʉʆʇ ʩʦ ʩʪʘʪʫʩʦʤ ENɸ2d (ʚʠʜ ʚ ʫʛʨʦʞʘʝʤʦʤ ʩʦʩʪʦʷʥʠʠ ʩ 

ʨʝʟʢʦ ʩʦʢʨʘɦ ʘʁ ʱʝʡʩʷ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ) (Internʘtionʘl 

Union..., 2016). 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʭʨʘʥʝʥʠʷ ʵʪʦʛʦ ʮʝʥʥʝʡʰʝʛʦ ʚʠʜʘ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, 

ʥʘʨʷʜʫ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʷʚʣʷʝʪʩʷ 
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ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʳʨʘɦ ʠʚʘʥʠʝ ʵʪʠʭ ʨʳʙ ʚ ʥʝʚʦʣʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʥʳʤʠ-ʧʨʘʢʪʠʢʘʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʪʦʛʦ ʩʣʦʞʥʦʛʦ ʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʉʪʨʦʛʘʥʦʚ, 1968; ɼʝʪʣʘʬ ʠ ʜʨ., 1981; ɹʫʨʮʝʚ ʠ ʜʨ., 1984; ɹʫʨʮʝʚ ʠ ʜʨ., 1999). 

ʇʨʝʜʚʠʜʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʧʦʜʨʳʚʘ ʟʘʧʘʩʦʚ ʦʩʝʪʨʦʚʳʭ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʉʪʨʦʛʘʥʦʚ ʧʠʩʘʣ "... ɺʦʟʤʦʞʥʦ, ʯʪʦ ʧʨʫʜʦʚʦʝ 

ʨʳʙʦʚʦʜʩʪʚʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʦʪ ʢʘʪʘʩʪʨʦʬʳ ʧʫʪʴ ʩʦʭʨʘʥʝʥʠʷ 

ʦʩʝʪʨʦʚʳʭ" (ʉʪʨʦʛʘʥʦʚ, 1968, ʩʪʨ. 10) ʠ "ʦʩʝʪʨʦʚʳʝ ʟʘʚʦʜʳ ʚ ʙʫʜʫʱʝʤ ʤʦʛʫʪ 

ʩʪʘʪʴ ʦʩʥʦʚʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʦʩʝʪʨʠʥʳ ʠ ʯʝʨʥʦʡ ʠʢʨʳ ʠ ʦʙʝʩʧʝʯʠʚʘʪ ɹ

ʰʠʨʦʢʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ ʙʘʟʫ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ...ʨʘʙʦʪ" (ʉʪʨʦʛʘʥʦʚ, 1968, ʩʪʨ. 

366). 

ʉʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʠʟ ʦʩʝʪʨʦʚʳʭ, ʚʚʝʜʝʥʥʳʤ ʚ ʤʘʩʩʦʚʫʶ 

ʪʦʚʘʨʥʫʶ ʘʢʚʘʢʫʣʴʪʫʨʫ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʚʠʜʦʤ, 

ʚʳʨʘɦ ʠʚʘʝʤʳʤ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ 

(Bronzi et ʘl., 2011; Bronzi et ʘl., 2014).  

ɺʚʝʜʝʥʠʝ ʚ ʘʢʚʘʢʫʣʴʪʫʨʫ ʥʘʯʘʣʦʩʴ ʚ 1973 ʛʦʜʫ, ʢʦʛʜʘ ʚʧʝʨʚʳʝ 61 ʪʳʩ. 

ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʠʢʨʠʥʦʢ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʜʠʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʨʝʢʝ 

ʃʝʥʘ ʠ ʧʝʨʝʚʝʟʝʥʳ ʚ ʂʦʥʘʢʦʚʦ - ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʪʝʧʣʦʚʦʜʥʦʝ ʨʳʙʦʚʦʜʥʦʝ 

ʭʦʟʷʡʩʪʚʦ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʜʘʣʝʢʦ ʦʪ ʄʦʩʢʚʳ. ʇʦʩʪʘʚʢʠ ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ 

ʠʢʨʳ ʚ ʂʦʥʘʢʦʚʦ ʧʨʦʜʦʣʞʘʣʠʩʴ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ (ʄʘʣʶʪʠʥ, ʈʫʙʘʥ, 

2009). ɺ ʂʦʥʘʢʦʚʦ ʥʘ ʵʪʦʤ ʚʠʜʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʩʦʜʝʨʞʘʥʠʷ, 

ʢʦʨʤʣʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʠʢʨʳ ʠ ʚʳʨʘɦ ʠʚʘʥʠʷ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʦʚʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʧʦʣʥʦʩʪʴʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʉʤʦʣʴʷʥʦʚ, 1987).  

ʅʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʧʨʠʦʙʨʝʣʦ 

ʨʘʟʚʝʜʝʥʠʝ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʦʛʨʦʤʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʦʩʪʫ ʠ ʫʩʢʦʨʝʥʠʶ 

ʩʦʟʨʝʚʘʥʠʷ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʪʝʧʣʦʚʦʜʥʳʭ ʦʩʝʪʨʦʚʳʭ 

ʭʦʟʷʡʩʪʚ. ɼʦ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʝʥʩʢʦʡ ʧʦʧʫʣʷʮʠʝʡ, ʚʝʜʫʱʝʡ ʩʚʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪ ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ ʂʦʥʘʢʦʚʩʢʦʛʦ ʆʈɿ. 



36 
 

ɺ 1980 ʛʦʜʫ ʯʘʩʪʴ ʦʩʝʪʨʦʚ (300 ʣʠʯʠʥʦʢ) ʙʳʣʘ ʦʪʧʨʘʚʣʝʥʘ ʚʦ ʌʨʘʥʮʠʶ, 

ʛʜʝ ʪʘʢʞʝ ʥʘʯʘʣʘ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʘʢʚʘʢʫʣʴʪʫʨʘ ʩʠʙʠʨʩʢʦʛʦ (ʣʝʥʩʢʦʛʦ) 

ʦʩʝʪʨʘ (Williot  et ʘl., 2001). ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʩʪʘʜ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʪʘʢʞʝ 

ʧʨʦʠʟʦʰʣʠ ʦʪ ʧʦʪʦʤʢʦʚ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʦʩʦʙʝʡ ʦʩʝʪʨʘ ʠʟ ʨ. ʃʝʥʘ, 

ʨʘʟʚʦʜʠʤʦʛʦ ʥʘ ʂʦʥʘʢʦʚʩʢʦʤ ʆʈɿ.  

ʇʳʪʘ̫ ʩʴ ʠʟʙʝʞʘʪʴ ʦʙʝʜʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʩʚʦʝʛʦ ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ, 

ʂʦʥʘʢʦʚʩʢʠʡ ʆʈɿ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʦʙʨʝʣ ʧʘʨʪʠʠ ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʠʢʨʳ, 

ʚʟʷʪʳʝ ʠʟ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʨ. ʃʝʥʘ ʚ 1988 ʠ 1991 ʛ. ʠ ʜʦʙʘʚʠʣ ʵʪʦʪ 

ʤʘʪʝʨʠʘʣ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʛʝʥʝʨʘʮʠʷʤ 1973-1976 ʛʛ. (ʇʦʨʦʜʳ.., 2008).  

ɺ ʧʨʦʮʝʩʩʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʦʚʦʜʠʤʦʡ ʥʘ ʂʦʥʘʢʦʚʩʢʦʤ 

ʦʩʝʪʨʦʚʦʤ ʟʘʚʦʜʝ, ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʦʜʦʤʘh ʥʝʥʥʘ̫ ʬʦʨʤʘ 

ʣʝʥʩʢʦʛʦ ʦʩʝʪʨʘ (ˉ 9357522; ʜʘʪʘ ʚʥʝʩʝʥʠʷ ʚ ʛʦʩʨʝʝʩʪʨ 1993ʛ.) (ʈʝʝʩʪʨ, 2016) ʠ 

ʜʘʣʝʝ ʧʦʨʦʜʘ ʃʝʥʘ 1 (ˉ 9463263; ʜʘʪʘ ʚʥʝʩʝʥʠʷ ʚ ʛʦʩʨʝʝʩʪʨ 2008ʛ.) (ʈʝʝʩʪʨ, 

2016). 

ʇʨʠ ʚʳʚʝʜʝʥʠʠ ʧʦʨʦʜʳ ʩʝʣʝʢʮʠʷ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʨʘʙʦʯʝʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʦʢ, ʫʩʪʦʡʯʠʚʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʤʦʣʦʜʠ ʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʭʦʨʦʰʝʡ ʨʝʘʢʮʠʠ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʥʲʝʢʮʠʠ. 

ʉʨʦʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʫ ʦʜʦʤʘh ʥʝʥʥʳʭ ʪʝʧʣʦʚʦʜʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘ 30 ʣʝʪ ʜʦʤʝʩʪʠʢʘʮʠʠ ʩʦʢʨʘʪʠʣʠʩʴ ʜʦ 6-7 ʣʝʪ, ʧʨʠʨʦʜʥʳʝ ʞʝ 

ʩʘʤʢʠ ʚ ʨʝʢʝ ʃʝʥʘ ʩʦʟʨʝʚʘʁ ʪ ʚ 11-22 ʛʦʜʘ. 

ɺʳʩʦʢʘ̫  ʵʢʦʣʦʛʠʯʝʩʢʘ̫  ʧʣʘʩʪʠʯʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʧʦʟʚʦʣʠʣʘ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʫʩʢʦʨʠʪʴ ʨʦʩʪ ʚ 7-9 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʝʪʨʘʤʠ ʠʟ ʨ. 

ʃʝʥʘ. ɺ ʩʨʝʜʥʝʤ 7-8 ʛʦʜʦʚʘʣʳʝ ʦʩʝʪʨʳ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚʝʩʷʪ 

ʦʢʦʣʦ 1 ʢʛ, ʥʘ ʂʦʥʘʢʦʚʩʢʦʤ ʆʈɿ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʝʪ 7-10 ʢʛ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʂʦʥʘʢʦʚʩʢʠʡ ʟʘʚʦʜ ʷʚʣʷʝʪʩʷ ʭʦʟʷʡʩʪʚʦʤ-

ʦʨʠʛʠʥʘʪʦʨʦʤ ʠ, ʩʦʚʤʝʩʪʥʦ ʩ ʌɻɹʅʋ ɺʅʀʇʈʍ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʣʘʜʝʣʴʮʝʤ 

ʧʦʨʦʜʳ ʩʠʙʠʨʩʢʦʛʦ (ʣʝʥʩʢʦʛʦ) ʦʩʝʪʨʘ ʃɽʅɸ-1. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʷʜ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʭʦʟʷʡʩʪʚ ʚ ʟʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʥʘʯʘʣʠ ʚʳʨʘɦ ʠʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ ʦʩʝʪʨʘ, ʯʴʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʤʝʶʪ 
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ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʟ ʨʝʢʠ ʆʙʴ ʠ ʝʝ ʧʨʠʪʦʢʦʚ. ɺ 1999 ʛʦʜʫ ʩʪʘʜʦ ʦʙʩʢʦ-

ʠʨʪʳʰʩʢʦʛʦ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʩʦʟʜʘʣʠ ʠ ʥʘ ʂʦʥʘʢʦʚʦ, ʠʩʧʦʣʴʟʫʷ ʧʦʩʘʜʦʯʥʳʡ 

ʤʘʪʝʨʠʘʣ ʠʟ ɸʙʘʣʘʢʩʢʦʛʦ ʆʈɿ (ʅʝʬʝʜʦʚ, 2008). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ 

ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʚʠʜʘ, ʪʘʢ ʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʘʢʚʘʢʫʣʴʪʫʨʳ (Birstein et ʘl., 1999). ɽʩʣʠ ʧʦ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤ ʤʘʨʢʝʨʘʤ ʥʘ 

ʥʝʙʦʣʴʰʠʭ ʚʳʙʦʨʢʘʭ ʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʚʠʜʘ (ʄʶʛʝ ʠ ʜʨ., 2008; Birstein et ʘl., 2009), ʪʦ ʧʦ ʷʜʝʨʥʳʤ 

ʤʘʨʢʝʨʘʤ ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʠʩʩʣʝʜʦʚʘʣʩʷ ʚ ʦʩʥʦʚʥʦʤ, ʢʘʢ ʦʙʲʝʢʪ ʘʢʚʘʢʫʣʴʪʫʨʳ 

ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʠʙʨʠʜʥʳʭ ʣʠʥʠʡ ʦʩʝʪʨʦʚʳʭ (Forr-Bʘyʘt, Luczynski, 

2006; Georgescu et ʘl., 2013; Rʘjkov et ʘl., 2014; Hʘvelkʘ et ʘl., 2014). ʇʨʠʨʦʜʥʳʡ 

ʞʝ ʧʦʣʠʤʦʨʬʠʟʤ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʨʢʝʨʘʤ ʠʟʫʯʝʥ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. 
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ɻʣʘʚʘ 2. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  

 

2.1. ʉʙʦʨ ʦʙʨʘʟʮʦʚ 

 

ʆʙʨʘʟʮʳ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʧʝʨʠʦʜ ʩ 2002 ʧʦ 2016 

ʛʛ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠ ʧʨʠʞʠʟʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʦʪʨʝʟʘʥʠʷ ʬʨʘʛʤʝʥʪʘ ʩʧʠʥʥʦʛʦ 

ʠʣʠ ʛʨʫʜʥʦʛʦ ʧʣʘʚʥʠʢʘ, ʦʙʨʘʟʮʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 96% ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʥʘ 

ʤʝʩʪʘʭ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ. ɺʩʝ ʚʟʷʪʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʟʘʥʝʩʝʥʳ ʠ ʭʨʘʥʷʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʅʘʮʠʦʥʘʣʴʥʦʡ ʂʦʣʣʝʢʮʠʠ ʕʪʘʣʦʥʥʳʭ 

ɻʝʥʝʪʠʯʝʩʢʠʭ ʄʘʪʝʨʠʘʣʦʚ (ʈʅʂʕɻʄ) ɺʅʀʈʆ (ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦʙ 

ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 2006620351), ʛʜʝ ʢʘʞʜʦʤʫ ʦʙʨʘʟʮʫ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ. 

ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʠ ʘʥʘʣʠʟʘ ʤʝʭʘʥʠʟʤʦʚ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʩʢʨʝʱʠʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ, ʦʙʣʘʜʘʁ ʱʠʭ ʨʘʟʥʦʡ 

ʧʣʦʠʜʥʦʩʪʴʶ. ʉʢʨʝʱʠʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʝʪʨʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ: ʆʆʆ 

ʈʊʌ çɼʠʘʥʘè (ɺʦʣʦʛʦʜʩʢʘ̫  ʦʙʣʘʩʪʴ); ʌɻɹʅʋ çɹʠʦʩè (ɸʩʪʨʘʭʘʥʩʢʘ̫  

ʦʙʣʘʩʪʴ), ʌɻɹʅʋ ɺʅʀʀʇʈʍ (ʂʦʥʘʢʦʚʦ, ʄʦʩʢʦʚʩʢʘ̫  ʦʙʣʘʩʪʴ). ʆʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʨʘʣʠ ʬʨʘʛʤʝʥʪ ʩʧʠʥʥʦʛʦ ʧʣʘʚʥʠʢʘ, ʤʦʣʦʜʴ ʬʠʢʩʠʨʦʚʘʣʠ ʥʘ 

ʜʝʥʴ ʚʳʣʫʧʣʝʥʠʷ ʠʟ ʷʡʮʘ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ 

ʧʦʜʚʠʞʥʳʭ ʣʠʯʠʥʦʢ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.1. 

ʊʘʙʣʠʮʘ 2.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʩʪʠʨʫʝʤʳʭ ʩʢʨʝʱʠʚʘʥʠʡ 

ˉ 

ʧ\ʧ ʩʘʤʢʘ 

ʧʣʦʠʜ- 

ʥʦʩʪʴ ʩʘʤʝʮ 

ʧʣʦʠʜ- 

ʥʦʩʪʴ 

ʢʦʣ-ʚʦ 

ʣʠʯʠʥʦʢ 

ʧʣʦʠʜ- 

ʥʦʩʪʴ 

1 ɸ.bʘerii 4n 

ɸ.bʘerii 

(ʦʙʣʫʯʝʥʥʳʡ)  --  48 2n 

2 ɸ.bʘerii 4n ɸ.bʘerii 4n 48 4n 

3 ɸ.bʘerii 4n ɸ.ruthenus 2n 93 3n 

4 ɸ.gueldenstʘedtii 4n ɸ.gueldenstʘedtii 4n 8 4n 

5 ɸ.ruthenus 2n H.huso 2n 14 2n 

6 ɸ.stellʘtus 2n ɸ.ruthenus 2n 14 2n 

7 ɸ.stellʘtus 2n ɸ.stellʘtus 2n 11 2n 

8 ɸ.ruthenus 2n H.huso 2n 14 2n 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ 

ʣʦʢʫʩʦʚ ʫ ʜʝʩʷʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ, ʦʙʠʪʘʁ ʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʤʘʨʢʝʨʦʚ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 3591 ʦʩʦʙʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ 

ʨʳʙ (ʪʘʙʣʠʮʘ 2.2.). ʈʘʟʤʝʨʳ ʚʳʙʦʨʦʢ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 56 ʦʩʦʙʝʡ (ʜʣʷ ʨʝʜʢʠʭ 

ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʘʭʘʣʠʥʩʢʠʡ ʦʩʝʪʨ) ʜʦ 1225 ʦʩʦʙʝʡ (ʜʣʷ ʨʫʩʩʢʦʛʦ ʦʩʝʪʨʘ).  

 

ʊʘʙʣʠʮʘ 2.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʫ ʜʝʩʷʪʠ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ 

ɺʠʜ ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʇʦʧʫʣʷʮʠʷ 

ʂʦʣʠʯʝʩʪʚʦ  

ʦʙʨʘʟʮʦʚ 

ʈʫʩʩʢʠʡ ʦʩʝʪʨ 

 
ʂʘʩʧʠʡ ʝʩʪʝʩʪʚʝʥʥʘ̫ 810 

ɸcipencer gueldenstʘedtii   ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 7 

 

ɸʟʦʚ ʝʩʪʝʩʪʚʝʥʥʘ̫ 30 

 

  ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 290 

 

ʏʝʨʥʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 88 

ɺʩʝʛʦ:     1225 

ʆʩʝʪʨ ʩʠʙʠʨʩʢʠʡ ʨ.ʃʝʥʘ ʝʩʪʝʩʪʚʝʥʥʘ̫ 22 

ɸcipencer bʘerii   ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 594 

 ʨ.ʆʙʴ, ʀʨʪʳʰ ʝʩʪʝʩʪʚʝʥʥʘ̫ 14 

 

  ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 91 

 

ʦʟ.ɹʘʡʢʘʣ ʝʩʪʝʩʪʚʝʥʥʘ̫ 16 

 

  ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 8 

 

ʨ.ɽʥʠʩʝʡ ʝʩʪʝʩʪʚʝʥʥʘ̫ 6 

ɺʩʝʛʦ:     751 

ʇʝʨʩʠʜʩʢʠʡ ʦʩʝʪʨ 

ɸcipencer persicus ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 230 

ɸʤʫʨʩʢʠʡ ʦʩʝʪʨ   ʨ.ɸʤʫʨ ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 58 

 ɸcipencer schrenckii       

ʆʩʝʪʨ ʩʘʭʘʣʠʥʩʢʠʡ  

ʦ.ʉʘʭʘʣʠʥ, 

 ʨ.ʊʫʤʥʠʥ ʝʩʪʝʩʪʚʝʥʥʘ̫ 19 

ɸcipencer mikʘdoi    ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 37 

ɺʩʝʛʦ:     56 

ʂʘʣʫʛʘ  ʨ.ɸʤʫʨ ʝʩʪʝʩʪʚʝʥʥʘ̫ 48 

Huso dʘuricus ʨ.ɸʤʫʨ ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 63 

ɺʩʝʛʦ:   111 

ɹʝʣʫʛʘ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 95 

Huso huso   ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 14 

  ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 61 

    ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 94 

  ʏʝʨʥʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 28 

ɺʩʝʛʦ:     292 
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ʉʪʝʨʣʷʜʴ  ʨ.ɼʦʥ,ɺʦʣʛʘ,ʂʫʙʘʥ ɹ ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 420 

ɸcipenser ruthenus ʨ.ɽʥʠʩʝʡ ʝʩʪʝʩʪʚʝʥʥʘ̫ 46 

ɺʩʝʛʦ:     466 

ʐʠʧ  ʨ.ʋʨʘʣ ʝʩʪʝʩʪʚʝʥʥʘ̫ 37 

ɸcipenser nudiventris ɸʨʘʣɹ ʩʢʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 1 

    ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 45 

ɺʩʝʛʦ:     83 

ʉʝʚʨʶʛʘ  ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 314 

ɸcipenser stellʘtus   ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 106 

  ɸʟʦʚʩʢʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 33 

    ʠʩʢʫʩʩʪʚʝʥʥʘ̫ 73 

  ʏʝʨʥʦʝ ʤʦʨʝ ʝʩʪʝʩʪʚʝʥʥʘ̫ 23 

ɺʩʝʛʦ:     549 

ɺʩʝʛʦ ʦʙʨʘʟʮʦʚ:     3591 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʷʪʠ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ 151 ʦʩʦʙʴ ʠʟ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʆʙʴ (ʠ 

ʧʨʠʪʦʢ ʆʙʠ ʨ. ʀʨʪʳʰ), ɽʥʠʩʝʡ, ʃʝʥʘ, ʂʦʣʳʤʘ ʠ ʦʟʝʨʘ ɹʘʡʢʘʣ. ʊʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʝ (ʚʳʣʦʚʣʝʥʥʳʝ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ 

ʚʳʨʘɦ ʠʚʘʝʤʳʝ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ) ʦʩʦʙʠ ʩ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ. ʀʩʩʣʝʜʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2.3. 

 

ʊʘʙʣʠʮʘ 2.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠʟ 

ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ 

 

N ʇʦʧʫʣʷʮʠʷ ʇʨʠʨʦʜʥʳʡ 

ʠʩʪʦʯʥʠʢ 

ʆʙʨʘʟʮʳ,ʰʪ. 

1 ʃʝʥʩʢʘ̫ ʨ. ʃʝʥʘ 48 

2 ɹʘʡʢʘʣʴʩʢʘ̫ ʦʟ. ɹʘʡʢʘʣ 24 

3 ʆʙʴ-ʠʨʪʳʰʩʢʘ̫ ʨ. ʆʙʴ ʠ ʨ. ʀʨʪʳʰ 38 

4 ɽʥʠʩʝʡʩʢʘ̫ ʨ. ɽʥʠʩʝʡ 20 

5 ʂʦʣʳʤʩʢʘ̫ ʨ. ʂʦʣʳʤʘ 21 

ʀʪʦʛʦ   151 
 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ 

ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʩʦʙʨʘʥ ʤʘʪʝʨʠʘʣ ʠʟ 13 ʨʘʟʣʠʯʥʳʭ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ 

ʭʦʟʷʡʩʪʚ ʈʦʩʩʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʨʘʟʚʝʜʝʥʠʠ ʵʪʦʛʦ ʚʠʜʘ. ʆʙʨʘʟʮʳ 

ʩʦʙʠʨʘʣʠʩʴ ʜʣʷ ʮʝʣʝʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʨʝʤʦʥʪʥʦ-

ʤʘʪʦʯʥʳʭ ʩʪʘʜ (ʄʶʛʝ, ɹʘʨʤʠʥʮʝʚʘ, 2014; ʈʫʢʦʚʦʜʩʪʚʦ.., 2013). ʀʩʩʣʝʜʦʚʘʥʦ 
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734 ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʧʦ ʧʷʪʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ 

ʣʦʢʫʩʘʤ, ʠʟʫʯʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʝʛʠʦʥʘ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʜʣʷ 383 ʦʙʨʘʟʮʦʚ. ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʪʘʙʣʠʮʝ 2.4. 

 

ʊʘʙʣʠʮʘ 2.4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ 

ʘʢʚʘʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

 

N ɸʢʚʘʢʫʣʴʪʫʨʥʦʝ 

ʭʦʟʷʡʩʪʚʦ 

ʂʦʣ-ʚʦ 

ʦʙʨʘʟʮ

ʦʚ 

ɻʦʜ ʩʙʦʨʘ ɻʦʜ 

ʨʦʞʜʝʥʠʷ 

ʨʳʙ 

ʇʨʦʠʩʭʦʞʜ

ʝʥʠʝ 

(ʧʦʧʫʣʷʮʠʷ) 

1 ʆʆʆ "ʅʇʆ "ʂʘʚʠʪʝʢ" 

(ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ) 

9 2006 1994-1996 ʣʝʥʩʢʘ̫ 

2 çɸʣʝʢʩʠʥʩʢʠʡ 

ʭʠʤʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè 

(ʊʫʣʴʩʢʘ̫  ʦʙʣʘʩʪʴ) 

21 2012 2006 ʣʝʥʩʢʘ̫ 

3 ʅʇʎ ʧʦ ʦʩʝʪʨʦʚʦʜʩʪʚʫ 

çɹʀʆʉè 

(ɸʩʪʨʘʭʘʥʩʢʘ̫  

ʦʙʣʘʩʪʴ) 

35 2006 1994-1996 ʣʝʥʩʢʘ̫ 

4 ʆɸʆ 

çɺʦʣʛʦʨʝʯʝʥʩʢʨʳʙʭʦʟ

è 

ʂʦʩʪʨʦʤʩʢʘ̫  ʦʙʣʘʩʪʴ 

50 2012 2004 ʣʝʥʩʢʘ̫ 

5 ɿɸʆ çɼʘʛʇʀʈʍè 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 

24 2014 2007 ʣʝʥʩʢʘ̫   

6 ʆʆʆ ʈʳʙʦʪʦʚʘʨʥʘ̫  

ʬʠʨʤʘ çɼʠʘʥʘè 

(ɺʦʣʦʛʦʜʩʢʘ̫  ʦʙʣʘʩʪʴ) 

191 

 

46 

2007 

 

2008 

1996-1997 

 

2002 

ʣʝʥʩʢʘ̫ 

 

7 çʂʦʥʘʢʦʚʩʢʠʡ ʟʘʚʦʜ 

ʪʦʚʘʨʥʦʛʦ 

ʦʩʝʪʨʦʚʦʜʩʪʚʘè 

(ʊʚʝʨʩʢʘ̫  ʦʙʣʘʩʪʴ) 

19 

14 

9 

9 

34 

ʬʝʚ.2007 

ʜʝʢ.2007 

ʬʝʚ.2007 

ʜʝʢ.2007 

ʤʘʡ 2007 

1990-1995 

2002 

1990 

1992-1994 

2001 

ʣʝʥʩʢʘ̫ 

8 ɸʜʳʛʝʡʩʢʠʡ 

ʦʩʝʪʨʦʚʳʡ ʟʘʚʦʜ 

(ʨʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ) 

11 2008 2001-2002 ʣʝʥʩʢʘ̫ 

9 ʈʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ 

çʗʨʦʩʣʘʚʩʢʠʡè 

(ʗʨʦʩʣʘʚʩʢʘ̫  ʦʙʣʘʩʪʴ) 

57 2013 2007-2008 ʣʝʥʩʢʘ̫ 

 ʀʪʦʛʦ  529    

http://ros-vel.ru/?p=1201777061
http://ros-vel.ru/?p=1201777061
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1

0 

*OOO ʈʊʌ çɼʠʘʥʘè; 

 ɸʣʝʢʩʠʥʩʢʠʡ 

ʭʠʤʢʦʤʙʠʥʘʪ; 

ʃʫʯʝʛʦʨʩʢʘ̫  ʅʀʈʉ  

(ʊʶʤʝʥʩʢʘ̫  ʦʙʣʘʩʪʴ) 

8 

1 

 

1 

2010 

2012 

 

2007 

2003 

1998-2000 

 

 

ʙʘʡʢʘʣʴʩʢʘ̫ 

 ʀʪʦʛʦ  10    

1

1 

ʨʳʙʦʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ 

çʄʘʣʪʘʪè 

(ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ) 

107 2013 2003-2005 ʝʥʠʩʝʡʩʢʘ̫ 

1

2 

ʋɿɺ çʇʳʰʤʘ-96è 

(ʊʶʤʝʥʩʢʘ̫  ʦʙʣʘʩʪʴ) 

19 2014 2009 ʦʙʴ-

ʠʨʪʳʰʩʢʘ̫ 

1

3 

ʌɻɹʅʋ 

çɻʦʩʨʳʙʮʝʥʪʨè 

(ʛ.ʊʶʤʝʥʴ) 

69 2007 1998-2000 ʦʙʴ-

ʠʨʪʳʰʩʢʘ̫ 

 ʀʪʦʛʦ  88    

 ʀʊʆɻʆ 734    

*ʊʘʢʞʝ ʙʘʡʢʘʣʴʩʢʠʡ ʦʩʝʪʨ ʩʦʜʝʨʞʠʪʩʷ ʠ ʥʘ ʂʦʥʘʢʦʚʩʢʦʤ ʦʩʝʪʨʦʚʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʥʦ ʵʪʠ ʦʩʦʙʠ ʙʳʣʠ ʫʯʪʝʥʳ ʥʘʤʠ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʘ ʘʢʚʘʢʫʣʴʪʫʨʥʦʡ ʣʠʥʠʠ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ 

ʂʦʥʘʢʦʚʩʢʦʤ ʟʘʚʦʜʝ ʥʝ ʙʳʣʦ ʩʦʟʜʘʥʦ. 

 

2.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

2.2.1. ɺʳʜʝʣʝʥʠʝ ɼʅʂ 

 

ɺʳʜʝʣʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʦʯʠʩʪʢʫ ɼʅʂ ʠʟ ʧʣʘʚʥʠʢʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʢʦʣʦʥʢʘʭ PɸLL 5051 (ɸcroPrepÊ 96 1 ml filter 

plʘte with 1.0 ɛm Glʘss Fibermediʘ, nʘturʘl housing) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʪʦʢʦʣʦʤ ʂʘʥʘʜʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ɼʅʂ-ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʶ 

(http://www.ccdb.cʘ/docs/CCDB_DNɸ_Extrʘction.pdf) (Ivʘnovʘ et ʘl., 2006) ʠʣʠ 

ʩʦʣʝʚʳʤ ʤʝʪʦʜʦʤ (ɸljʘnʘbi, Mʘrtinez, 1997) ʩ ʥʝʙʦʣʴʰʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ, c 

ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʚʳʜʝʣʝʥʠʷ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ SPECTRɸmʘx PLUS 

384.  

ʇʦʢʘʟʘʪʝʣʝʤ ʯʠʩʪʦʪʳ ʩʣʫʞʠʣʦ ʟʥʘʯʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʵʢʩʪʠʥʮʠʠ, ʠʟʤʝʨʝʥʥʦʛʦ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 260ʥʤ (D260), 

ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʵʢʩʪʠʥʮʠʠ, ʠʟʤʝʨʝʥʥʦʛʦ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 280ʥʤ (D280).  

ɺʦʜʥʳʡ ʨʘʩʪʚʦʨ ɼʅʂ ʭʨʘʥʠʣʠ ʧʨʠ -20oʉ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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2.2.2. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʤʪɼʅʂ (D-ʧʝʪʣʠ) 

 

ɸʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ 

ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ: 

 DL651 (ɸTCTTɸɸCɸTCTTCɸGTG) ʠ M13ɸHR3 (TCɸCɸCɸGGɸɸɸCɸG-

CTɸTGɸCɸTɸCCɸTɸɸTGTTTCɸTCTɸCC) (ʄʶʛʝ ʠ ʜʨ., 2008).  

ʇʎʈ-ʨʝʘʢʮʠʠ ʩʦʜʝʨʞʘʣʠ ʦʢʦʣʦ 100 ʥʛ ɼʅʂ ʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʙʲʝʤʝ 15 

ʤʢʣ (70 ʤʄ ʊʨʠʩ-HCl (pH 8.3), 16.6 ʤʄ (NH4)2SO4, 2 ʤʄ MgCl2 , ʧʦ 100 ʤʢʄ 

dNTP, ʧʦ 1.5 ʧʢʄ ʢʘʞʜʦʛʦ ʠʟ ʧʨʘʡʤʝʨʦʚ, 1 ʝʜ. ʉolʘrTʘq-ʧʦʣʠʤʝʨʘʟʳ (ʉʠʣʝʢʩ, 

ʄʦʩʢʚʘ)). ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʘ̫  

ʜʝʥʘʪʫʨʘʮʠʷ ɼʅʂ 95 C̄ ï 10 ʤʠʥ, ʩʠʥʪʝʟ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ (30 ʮʠʢʣʦʚ): 

ʧʣʘʚʣʝʥʠʝ ï 94̄ ʉ ï 20 ʩʝʢ, ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ï 52̄ ʉ ï 40 ʩʝʢ, ʩʠʥʪʝʟ ɼʅʂ ï 72 

ʉ̄ ï 60 ʩʝʢ, ʦʢʦʥʯʘʪʝʣʴʥʘ̫  ʜʦʩʪʨʦʡʢʘ ʮʝʧʝʡ: 72 ʉ̄ ï 10 ʤʠʥ. ɺʠʟʫʘʣʠʟʘʮʠʶ 

ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʚ 2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ 0.5X TBE ʙʫʬʝʨʝ ʩ 

ʦʢʨʘh ʠʚʘʥʠʝʤ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʝʛʠʦʥʘ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʦʜʥʦʡ ʮʝʧʠ ʩ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʧʨʘʡʤʝʨʘ M13(-22) - TCɸCɸCɸGGɸɸɸCɸGCTɸTGɸC (5 ʧʢʄ) ʥʘ çɸBI 

3500 Genetic ʘnʘlyzerè, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʢʪʠʚʦʚ BigDyeÊ 

Terminʘtor Kit  v.3.1 (ɸpplied Biosystems, USɸ) ʚ ʦʙʲʝʤʝ ʨʝʘʢʮʠʠ 10 ʤʢʣ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʣʘʛʘʁ ʱʝʛʦʩʷ ʢ ʥʘʙʦʨʫ 5X ʨʝʘʢʮʠʦʥʥʦʛʦ ʙʫʬʝʨʘ. ɺ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʩʘʞʜʝʥʥʳʡ ʇʎʈ-ʧʨʦʜʫʢʪ ʚ 96-ʣʫʥʦʯʥʦʤ ʧʣʘʥʰʝʪʝ 

ʜʦʙʘʚʣʣ̫ʠ ʨʝʘʢʮʠʦʥʥʫ  ʁʩʤʝʩʴ: BigDye ï 0.25 ʤʢʣ, 5X BigDye ʙʫʬʝʨ ï 1.7 

ʤʢʣ., ʧʨʘʡʤʝʨ M13(-22) -3 ʧʢʄ, ʚʦʜʘ (milliQ)  ʜʦ 10 ʤʢʣ.  

ɸʥʘʣʠʟ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ SeqMʘnÈ. Version 12.0. DNɸSTɸR. 

Mʘdison, WI, ʉʐɸ.  

 

 

 



44 
 

2.2.3. ʇʨʦʚʝʜʝʥʠʝ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ ʘʥʘʣʠʟʘ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʦʩʝʪʨʦʚʳʭ 16 ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ (ʪʘʙʣʠʮʘ 2.5.) ʙʳʣʠ ʪʝʩʪʠʨʦʚʘʥʳ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ ʨʳʙ 

(ʪʘʙʣ.2.1.).  

ʊʘʙʣʠʮʘ 2.5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ 

ʃʦʢʫʩ ɺʠʜ 
ʇʣʦʠʜʥʦʩʪʴ 

ʚ ʩʪʘʪʴʝ 
ʀʩʪʦʯʥʠʢ 

ɸfug41 
ɸ. fulvensis, 

ɸ. medirostris 
4n Welsh et ʘl., 2003 

ɸfug51 
ɸ. fulvensis, 

ɸ. medirostris 
4n Welsh et ʘl., 2003 

ɸfug63 
ɸ. fulvensis, 

ɸ. medirostris 
2n Welsh et ʘl., 2003 

ɸfug65 
ɸ. fulvensis, 

ɸ. medirostris 
4n Welsh et ʘl., 2003 

ɸfug67 
ɸ. fulvensis, 

ɸ. medirostris 
2n Welsh et ʘl., 2003 

ɸfug95 
ɸ. fulvensis, 

ɸ. medirostris 
2n Welsh et ʘl., 2003 

ɸfug112 
ɸ. fulvensis, 

ɸ. medirostris 
2n Welsh et ʘl., 2003 

ɸfug113 
ɸ. fulvensis, 

ɸ. medirostris 
4n Welsh et ʘl., 2003 

ɸfug135 

 

ɸ. fulvensis 4n 
Welsh et ʘl., 2003 

ɸ. medirostris 2n 

ɸfug174 
ɸ. fulvensis, 

ɸ. medirostris 
4n Welsh et ʘl., 2003 

ɸn20 ɸ.nʘccʘri 4n Zʘne et ʘl., 2002 

ɸn40 ɸ.nʘccʘri 8n Zʘne et ʘl., 2002 

ɸoxD161 ɸ. oxyrinchus 4n Henderson-ɸrzʘpʘlo et ʘl., 2002 

ɸoxD165 ɸ. oxyrinchus 4n Henderson-ɸrzʘpʘlo et ʘl., 2002 

ɸoxD234 ɸ. oxyrinchus 4n Henderson-ɸrzʘpʘlo et ʘl., 2002 

ɸpe32 ɸ.persicus 8n Moghim et ʘl., 2012 
 

ɺ ʪʘʙʣʠʮʝ 2.6. ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ. 
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ʊʘʙʣʠʮʘ 2.6. ʄʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩʳ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʦʩʝʪʨʦʚʳʭ ʚʠʜʦʚ ʨʳʙ 

 

ʃʦʢʫʩ ʇʨʘʡʤʝʨʳ 5ô-3ô ʄʝʪʢʘ 

ɸn20 F:ɸɸTɸɸCɸɸTCɸTTɸCɸTGɸGGCT HEX 

R:TGGTCɸGTTGTTTTTTTɸTTGɸT  

ɸfuG41 F:TGɸCGCɸCɸGTɸGTɸTTɸTTTɸTG FɸM 

R:TGɸTGTTTGCTGɸGGCTTTTC  

ɸfuG51 F:ɸTɸɸTɸɸTGɸGCGTGCTTTCTGTT HEX 

R:ɸTTCCGCTTGCGɸCTTɸTTTɸ  

ɸoxD165 F: TTTGɸCɸGCTCCTɸɸGTGɸTɸCC TɸMRɸ 

R: ɸɸɸGCCCTɸCɸɸCɸɸɸTGTCɸC  

ɸoxD161 F: GTTTGɸɸɸTGɸTTGɸGɸɸɸɸTGC FɸM 

R:TGɸGɸCɸGɸCɸCTCTɸGTTɸɸɸCɸGC  

ɸfuG63 F:TCCTGGCTɸGCGɸɸCGɸɸ FɸM 

 R:CTTTTɸɸɸTGGGGGɸCɸGɸCTɸT  

ɸfuG67 F:CɸɸɸGCTɸGɸɸCɸɸGTɸɸɸGɸGɸɸ FɸM 

 R:GGGGTGTCCTɸTɸɸTɸɸɸɸGTGC  

ɸfuG135 F:GCCɸɸTTCCTGɸɸɸTɸTɸCCɸG TɸMRɸ 

 R:CGɸɸɸCCGCTTCɸGɸCCTT  

ɸfuG95 F:CɸGCɸGɸGTCTCCɸGCCTTCɸC HEX 

 R:CɸCɸɸCCGTɸɸCCTɸGCɸɸCɸCTG  

ɸfuG112 F:TɸTTGTTCCTTTɸTGGTTɸTG HEX 

 R:TɸTTTCɸCTGTCTGTTGTɸTGTɸ  

ɸfuG113 F:CGGGTTGGTTɸɸTGɸGɸGGɸ FɸM 

 R:CCɸɸTɸTTCGGɸɸGCGTGTG  

ɸfuG174 F:CɸɸTGGGGTGGGCɸɸɸɸɸ FɸM 

 R:ɸTTɸGGɸGTɸTGGCɸGTGTɸGɸɸC  

ɸfuG65 F:CTCTGTGTɸTTGCGCTɸTTɸTTCɸ HEX 

 R:GTɸGGGTGCGTGTɸTCɸTTTTGTT  

ɸoxD234 F:ɸɸCTGGCTTTGTGɸTTGɸTCC TɸMRɸ 

 R:TGɸɸGCɸɸɸGGGTɸTTɸTTTGɸG  

ɸpe32 F:GTCɸGɸTGCɸGCCCTCG HEX 

 R:ɸGɸGɸGGGɸGCGɸCɸɸɸC  

ɸn40 F:GGTGGɸGɸTGCCCɸTCTTTɸGTG TɸMRɸ 

 R:CɸTCɸGTGCɸGɸCCCCɸɸTGTɸɸ  

 

ʈʝʘʢʮʠʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʝʯʥʦʤ ʦʙʲʝʤʝ 15 ʤʢʣ (70 ʤʄ 

ʊʨʠʩ_HCl (pH 8.6); 16.6 ʤʄ (NH4)2SO4; 1.8 ʤM MgCl2; ʧʦ 200 ʤʢʄ ʢʘʞʜʦʛʦ 

dNTP; 1 ʧʢʄ ʧʨʘʡʤʝʨʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘ 5' ʢʦʥʮʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ 

ʢʨʘʩʠʪʝʣʝʤ FɸM, HEX ʠʣʠ TɸMRɸ; 4 ʧʢʄ ʦʙʨʘʪʥʦʛʦ (ʥʝʤʝʯʝʥʥʦʛʦ) 

ʧʨʘʡʤʝʨʘ; 50ï100 ʥʛ ɼʅʂ; 0.8 ʝʜʠʥʠʮ Tʘq-ʧʦʣʠʤʝʨʘʟʳ (ʉʠʣʝʢʩ, ʄʦʩʢʚʘ)) ʧʦ 
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ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʘ̫  ʜʝʥʘʪʫʨʘʮʠʷ ɼʅʂ 94ÁC ï 1 ʤʠʥ; 8 

ʮʠʢʣʦʚ: ʧʣʘʚʣʝʥʠʝ ï 95Áʉ ï 20 ʩ, ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ï 58Áʉ ʚ ʧʝʨʚʦʤ ʮʠʢʣʝ ï 

25 ʩ ʠ ʚ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʞʠʛʘ ʩʥʠʞʘʣʘʩʴ ʥʘ 0.5Áʉ, 

ʩʠʥʪʝʟ ɼʅʂ ï 65Áʉ ï 40 ʩ; 25 ʮʠʢʣʦʚ: ʧʣʘʚʣʝʥʠʝ ï 95Áʉ ï 20 c, ʦʪʞʠʛ 

ʧʨʘʡʤʝʨʦʚ ï 54Áʉ 30 ʩ, ʩʠʥʪʝʟ ɼʅʂ ï 65Áʉ ï 40 c; ʜʦʩʠʥʪʝʟ ɼʅʂ ʧʨʠ 65Áʉ ï 

10 ʤʠʥ. ʇʦʣʫʯʝʥʥʫʶ ʇʎʈ ʩʤʝʩʴ ʨʘʟʙʘʚʣʷʣʠ ʚ 3 ʨʘʟʘ ʚʦʜʦʡ (milliQ), ʟʘʪʝʤ ʧʦ 

1 ʤʢʣ ʨʘʟʙʘʚʣʝʥʥʦʡ ʨʝʘʢʮʠʠ ʧʝʨʝʥʦʩʠʣʠ ʚ 12 ʤʢʣ ʬʦʨʤʘʤʠʜʘ HiDi ʩ 

ʜʦʙʘʚʣʝʥʥʳʤ ʤʦʣʝʢʫʣʷʨʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʠʩʪʝʤʝ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 

ñɸBI 3130 Genetic ʘnʘlyzerò, ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥ ʘʣʣʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ GeneMʘrker (Version 1.2).  ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʣʣʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʦʙʠ ʚ ʪʝʪʨʘʧʣʦʠʜʥʦʤ 

ʣʦʢʫʩʝ, ʝʩʣʠ ʝʝ ʛʝʥʦʪʠʧ ʩʦʜʝʨʞʠʪ ʘʣʣʝʣʠ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ, ʤʳ ʧʨʠʤʝʥʷʣʠ 

ʤʝʪʦʜʠʢʫ ʧʦʜʩʯʝʪʘ ʜʦʟʵʬʬʝʢʪʘ ʘʣʣʝʣʷ. 

 

2.2.3.1. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʟʵʬʬʝʢʪʘ ʘʣʣʝʣʷ ʚ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʤ ʣʦʢʫʩʝ  

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʣʣʝʣʝʡ ʚ ʛʝʥʦʪʠʧʝ ʦʩʦʙʠ ʜʣʷ ʧʦʣʥʦʪʳ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʤʳ ʦʧʨʝʜʝʣʷʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʜʦʟʵʬʬʝʢʪ ʘʣʣʝʣʷ, 

ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʘʣʣʝʣʝʡ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ (ʠʟʤʝʨʝʥʥʳʭ ʚ ʧʘʨʘʭ 

ʥʫʢʣʝʦʪʠʜʦʚ) ʚ ʛʝʥʦʪʠʧʝ ʦʩʦʙʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʤ ʣʦʢʫʩʝ. 

ɼʦʟʵʬʬʝʢʪ ʘʣʣʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʦʩʦʙʴ ʧʦ ʜʘʥʥʦʤʫ ʣʦʢʫʩʫ ʠʤʝʝʪ ʙʦʣʝʝ ʯʝʤ ʜʠʩʦʤʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ. ʂʦʛʜʘ 

ʘʣʣʝʣʝʡ ʪʦʣʴʢʦ ʜʚʘ (ʜʠʩʦʤʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ), ʦʩʦʙʴ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ 

ʛʦʤʦʟʠʛʦʪʦʡ, ʪ.ʝ. ʥʝʩʪʠ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʨʘʟʤʝʨʫ ʘʣʣʝʣʷ ï ʥʘ ʬʦʨʝʛʨʘʤʤʝ 

ʵʪʦ ʚʳʛʣʷʜʠʪ ʢʘʢ ʦʜʠʥ ʧʠʢ ï ʣʠʙʦ ʛʝʪʝʨʦʟʠʛʦʪʦʡ, ʪ.ʝ. ʥʝʩʪʠ ʜʚʘ 

ʨʘʟʥʦʨʘʟʤʝʨʥʳʭ ʘʣʣʝʣʷ. ʇʨʠ ʪʘʢʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ, ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ 

ʧʦʜʘʚʣʷʶʱʝʛʦ ʯʠʩʣʘ ʜʠʧʣʦʠʜʥʳʭ ʚʠʜʦʚ, ʨʘʟʥʦʯʪʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʛʝʥʦʪʠʧʘ ʦʩʦʙʠ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ.  
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ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʠʧʣʦʠʜʦʚ, ʝʩʣʠ ʣʦʢʫʩ ʠʤʝʝʪ ʪʝʪʨʘʩʦʤʥʦʝ 

ʥʘʩʣʝʜʦʚʘʥʠʝ, ʪʦ ʦʩʦʙʴ ʠʤʝʝʪ ʥʘʙʦʨ ʠʟ 4-ʭ ʘʣʣʝʣʝʡ. ʅʦ ʥʘ ʬʦʨʝʛʨʘʤʤʝ ʤʳ 

ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʫ ʨʘʟʣʠʯʥʳʭ ʦʩʦʙʝʡ ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʘʣʣʝʣʝʡ. ʏʝʪʳʨʝ 

ʘʣʣʝʣʷ ʤʳ ʥʘʙʣʶʜʘʝʤ, ʢʦʛʜʘ ʦʩʦʙʴ ʧʦ ʜʘʥʥʦʤʫ ʣʦʢʫʩʫ ʠʤʝʝʪ ʚʩʝ ʘʣʣʝʣʠ 

ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. ʂʣʘʩʩʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʘʣʣʝʣʷ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʜʦʟʵʬʬʝʢʪʝ 1 (ɸBCD), ʥʘ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʝ 

ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.1.  

 

 

ʈʠʩʫʥʦʢ 2.1. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʛʝʥʦʪʠʧʦʚ ʪʨʝʭ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʥʝʩʫʱʠʭ ʘʣʣʝʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1:1:1 ʧʦ ʣʦʢʫʩʫ ɸfug41. 

 

ʏʝʤ ʤʝʥʴʰʝ ʨʘʟʤʝʨ ʘʣʣʝʣʷ, ʪʝʤ ʦʥ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ 

ʘʣʣʝʣʝʡ, ʠʤʝʶʱʠʭ ʜʦʟʵʬʬʝʢʪ 1(çʵʬʬʝʢʪ ʟʘʛʨʫʟʢʠè). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʨʠ ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʦʡ ʠʥʞʝʢʮʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʤʦʣʝʢʫʣ ʚʳʰʝ, ʯʝʤ ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʭ ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʬʨʘʛʤʝʥʪʳ 

ʟʘʛʨʫʞʘʁ ʪʩ̫ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʠ ʥʘ ʬʦʨʝʛʨʘʤʤʝ ʤʳ ʚʠʜʠʤ ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ (ʚʳʩʦʪʳ) ʧʦʣʫʯʝʥʥʦʛʦ ʧʠʢʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ 

ʘʣʣʝʣʷ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʨʘʚʥʝʥʠʝ ʧʦ ʚʳʩʦʪʘʤ ʧʠʢʦʚ ʧʨʦʚʦʜʠʪʩʷ 

ʪʦʣʴʢʦ ʤʝʞʜʫ ʘʣʣʝʣʷʤʠ, ʧʨʠʥʘʜʣʝʞʘɦ ʠʤʠ ʦʜʥʦʡ ʦʩʦʙʠ. 
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ʇʨʠ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ ʛʝʥʦʪʠʧʘ, ʢʦʛʜʘ ʚʩʝ ʯʝʪʳʨʝ ʘʣʣʝʣʷ ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʳʡ ʨʘʟʤʝʨ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʦʣʠʧʣʦʠʜʦʚ, ʪ.ʝ. 

ʦʩʦʙʴ ʛʦʤʦʟʠʛʦʪʥʘ ʧʦ ʜʘʥʥʦʤʫ ʘʣʣʝʣʶ, ʥʘ ʬʦʨʝʛʨʘʤʤʝ ʤʳ ʚʠʜʠʤ ʪʦʣʴʢʦ ʦʜʠʥ 

ʧʠʢ (ʨʠʩ.2.2.). ɼʦʟʵʬʬʝʢʪ ʵʪʦʛʦ ʘʣʣʝʣʷ ï 4 (ɸɸɸɸ). ʆʩʦʙʝʥʥʦʩʪʴ PCR ʠ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʤʠʢʨʦʩʘʪʝʣʣʠʥʳʭ ʣʦʢʫʩʦʚ ʚ ʢʘʧʠʣʣʷʨʥʦʤ 

ʵʣʝʢʪʨʦʬʦʨʝʟʝ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʜʠʥʦʯʥʳʡ ʧʠʢ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʠʢʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʥʫʢʣʝʦʪʠʜʘ ʦʪ 

ʦʩʪʘʣʴʥʦʛʦ (ʪ.ʥ. stʘtter bʘnd), ʠ ʝʛʦ ʣʝʛʢʦ ʦʪʣʠʯʠʪʴ ʦʪ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʘʣʣʝʣʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 2-6 ʥʫʢʣʝʦʪʠʜʦʚ. ʌʦʨʤʘ ʧʠʢʘ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʣʦʢʫʩʘ, ʠ ʪʘʢʠʝ "ʨʘʟʜʚʦʝʥʥʳʝ" ʧʠʢʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʦʜʠʥʦʯʥʳʡ 

ʧʠʢ. ɺ ʥʘh ʝʡ ʨʘʙʦʪʝ ʙʦʣʴʰʠʥʩʪʚʦ ʣʦʢʫʩʦʚ ʠʤʝʶʪ ʰʘʛ ʚ ʯʝʪʳʨʝ ʥʫʢʣʝʦʪʠʜʘ 

(ʪʝʪʨʘʥʫʢʣʝʦʪʠʜʥʳʝ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩʳ). 

 

  

ʈʠʩʫʥʦʢ 2.2. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʛʝʥʦʪʠʧʦʚ ʜʚʫʭ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʠʤʝʶʱʠʭ ʛʦʤʦʟʠʛʦʪʫ ʧʦ ʣʦʢʫʩʫ ɸn20. 

 

ɺʦ ʚʩʝʭ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʧʦ ʚʳʩʦʪʝ ʧʦʣʫʯʝʥʥʦʛʦ ʧʠʢʘ ʤʳ 

ʦʧʨʝʜʝʣʷʝʤ, ʢʘʢʦʡ ʘʣʣʝʣʴ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʛʝʥʦʪʠʧʝ ʦʩʦʙʠ ʜʚʘ ʠʣʠ ʪʨʠ ʨʘʟʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʥʘ ʬʦʨʝʛʨʘʤʤʝ ʤʳ ʚʠʜʠʤ ʜʚʘ ʘʣʣʝʣʷ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʦʟʵʬʬʝʢʪ ʢʘʞʜʦʛʦ ʘʣʣʝʣʷ ʨʘʚʝʥ ʜʚʫʤ, ʪ.ʝ. ʚ 

ʛʝʥʦʪʠʧʝ ʦʩʦʙʠ ʢʘʞʜʳʡ ʘʣʣʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʘ ʨʘʟʘ (ɸɸɺɺ). ɺ ʜʘʥʥʦʤ 
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ʩʣʫʯʘʝ ʘʣʣʝʣʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʥʫ ʚʳʩʦʪʫ, ʠʣʠ, ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʥʠʤʠ, ʩʣʝʜʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʚʳʩʦʪʳ ʧʠʢʘ ʘʣʣʝʣʷ ʙʦʣʝʝ ʜʣʠʥʥʦʛʦ ʨʘʟʤʝʨʘ. (ʨʠʩ.2.3.) 

 

 

ʈʠʩʫʥʦʢ 2.3. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʛʝʥʦʪʠʧʦʚ ʜʚʫʭ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʥʝʩʫʱʠʭ ʘʣʣʝʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2:2 ʧʦ ʣʦʢʫʩʫ ɸfug135. 

 

ɼʚʘ ʘʣʣʝʣʷ ʥʘ ʬʦʨʝʛʨʘʤʤʝ ʤʳ ʚʠʜʠʤ ʠ ʚ ʩʣʫʯʘʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘʣʣʝʣʝʡ 1:3 (ɸBBB) ʠʣʠ 3:1 (ɸɸɸB). (ʨʠʩ. 2.4). ɸʣʣʝʣʴ, ʠʤʝʶʱʠʡ 

ʜʦʟʵʬʬʝʢʪ-1 ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ, ʘʣʣʝʣʴ, ʠʤʝʶʱʠʡ ʜʦʟʵʬʬʝʢʪ -3. 

 

ʈʠʩʫʥʦʢ 2.4. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʛʝʥʦʪʠʧʦʚ ʜʚʫʭ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʥʝʩʫʱʠʭ ʘʣʣʝʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 3:1(sʘmple1) ʠ 1:3(sʘmple2) ʧʦ ʣʦʢʫʩʫ 

ɸfug135. 
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ɹʦʣʝʝ ʩʣʦʞʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ, 

ʢʦʛʜʘ ʦʜʠʥ ʠʟ ʘʣʣʝʣʝʡ ʠʤʝʝʪ ʜʦʟʵʬʬʝʢʪ-2, ʘ ʜʚʘ ʜʨʫʛʠʭ ʘʣʣʝʣʷ ï ʜʦʟʵʬʬʝʢʪ-1. 

ʅʘ ʨʠʩʫʥʢʝ 2.5. ʧʨʝʜʩʪʘʚʣʝʥ ʚʘʨʠʘʥʪ ʩʦʦʪʥʦʰʝʥʠʷ ʘʣʣʝʣʝʡ 1:1:2 

(ɸBCC). ɸʣʣʝʣʴ ʩ ʜʦʟʵʬʬʝʢʪʦʤ-2 ʠʤʝʝʪ ʚʳʩʦʪʫ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʜʚʘ ʨʘʟʘ 

ʚʳʰʝ, ʯʝʤ ʘʣʣʝʣʠ, ʠʤʝʶʱʠʝ ʜʦʟʵʬʬʝʢʪ-1. ɸ ʘʣʣʝʣʠ ʩ ʦʜʠʥʘʢʦʚʳʤ 

ʜʦʟʵʬʬʝʢʪʦʤ ʦʜʠʥ ʠʤʝʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʫʶ ʚʳʩʦʪʫ ʩ ʫʯʝʪʦʤ, ʯʪʦ 

ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʘʣʣʝʣʴ ʯʫʪʴ ʣʫʯʰʝ ʟʘʛʨʫʞʘʝʪʩʷ ʠ ʧʦʵʪʦʤʫ ʯʫʪʴ ʚʳʰʝ 

("ʵʬʬʝʢʪ ʟʘʛʨʫʟʢʠ"). 

 

ʈʠʩʫʥʦʢ 2.5. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʛʝʥʦʪʠʧʦʚ ʪʨʝʭ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʥʝʩʫʱʠʭ ʘʣʣʝʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1:2 ʧʦ ʣʦʢʫʩʫ ɸfug135. 

 

ʊʘʢʫʶ ʞʝ ʢʘʨʪʠʥʫ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʘʣʣʝʣʝʡ 1:2:1 

(ɸBBC) (ʨʠʩ.2.6.) ʠ 2:1:1 (ɸɸBC) (ʨʠʩ.2.7.). 
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ʈʠʩʫʥʦʢ 2.6. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʛʝʥʦʪʠʧʦʚ ʪʨʝʭ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʥʝʩʫʱʠʭ ʘʣʣʝʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:2:1 (ɸBBC) ʧʦ ʣʦʢʫʩʫ ɸfug135. 

 

 

ʈʠʩʫʥʦʢ 2.7. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʛʝʥʦʪʠʧʦʚ ʜʚʫʭ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʥʝʩʫʱʠʭ ʘʣʣʝʣʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2:1:1 (ɸɸBC) ʧʦ ʣʦʢʫʩʫ ɸfug135. 
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ɼʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʟʵʬʬʝʢʪ ʘʣʣʝʣʝʡ, ʝʩʣʠ ʠʭ ʨʘʟʤʝʨʳ ʫ 

ʦʜʥʦʡ ʦʩʦʙʠ ʦʪʣʠʯʘʁ ʪʩʷ ʥʘ 100 ʠ ʙʦʣʝʝ ʧʥ, ʪʘʢ ʢʘʢ ʥʘ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʝ 

ʪʘʢʠʝ ʘʣʣʝʣʠ ʜʘʞʝ ʩ ʦʜʠʥʘʢʦʚʳʤ ʜʦʟʵʬʬʝʢʪʦʤ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ 

ʚ ʚʳʩʦʪʝ ʧʠʢʘ ʠʟ-ʟʘ çʵʬʬʝʢʪʘ ʟʘʛʨʫʟʢʠè. ʅʦ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠʡ ʩʣʫʯʘʡ, ʠ 

ʜʣʷ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠ̫ ʦʩʝʪʨʦʚʳʭ ʤʳ ʚʳʙʨʘʣʠ ʣʦʢʫʩʳ, ʥʝ ʠʤʝʶʱʠʝ ʪʘʢʦʡ 

ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʘʣʣʝʣʷʤʠ. 

ɺ ʥʘh ʝʡ ʨʘʙʦʪʝ ʧʨʠ ʘʥʘʣʠʟʝ ʛʝʥʦʪʠʧʦʚ ʦʩʦʙʝʡ ʥʘʤʠ ʫʯʠʪʳʚʘʣʩʷ 

ʜʦʟʵʬʬʝʢʪ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʩʭʝʤʝ, ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʨʝʟʫʣʴʪʘʪʘ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʦʩʦʙʝʡ ʧʦ ʠʩʩʣʝʜʫʝʤʳʤ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʣʦʢʫʩʘʤ. 

ʅʘʧʨʠʤʝʨ, ʦʩʦʙʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʥʘ ʨʠʩʫʥʢʝ 2.8. ʙʝʟ  

 

ʈʠʩʫʥʦʢ 2.8. ʕʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʛʝʥʦʪʠʧʦʚ ʪʨʝʭ ʦʩʦʙʝʡ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ, ʥʝʩʫʱʠʭ ʦʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ ʘʣʣʝʣʝʡ, ʥʦ ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʡ 

ʜʦʟʵʬʬʝʢʪ (sʘmple1 ï ɸɸBC; sʘmple2 ï ɸBBC; sʘmple3 ï ɸBCC) ʧʦ ʣʦʢʫʩʫ 

ɸn20. 
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ʫʯʝʪʘ ʜʦʟʵʬʬʝʢʪʘ ʥʝʩʫʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʘʙʦʨ ʘʣʣʝʣʝʡ, ʘ ʩ ʫʯʝʪʦʤ ʜʦʟʵʬʬʝʢʪʘ 

ʚʩʝ ʪʨʠ ʦʩʦʙʠ ʥʝʩʫʪ ʨʘʟʥʳʡ ʛʝʥʦʪʠʧ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ 

ʨʘʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ï ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦ 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʠʧʣʦʠʜʥʳʭ ʚʠʜʦʚ ʠʟʙʝʛʘʁ ʪ ʫʯʠʪʳʚʘʪʴ 

ʜʦʟʵʬʬʝʢʪ ʘʣʣʝʣʝʡ, ʧʨʝʜʧʦʯʠʪʘ̫  ʪʝʨʷʪʴ ʥʝʢʦʪʦʨʫʶ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʚ 

ʢʦʪʦʨʦʡ ʫ ʥʠʭ ʥʝʪ 100% ʫʚʝʨʝʥʥʦʩʪʠ ʠʣʠ ʞʝ ʚʳʩʯʠʪʳʚʘʁ ʪ ʚʦʟʤʦʞʥʳʡ 

ʜʦʟʵʬʬʝʢʪ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʦʜʠʪʝʣʴʩʢʠʭ ʘʣʣʝʣʝʡ ʚ ʧʦʪʦʤʩʪʚʝ 

(Rodzen, Mʘy, 2002; Schreier et ʘl., 2011). ʅʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʪʦʣʴʢʦ ʧʨʠ ʘʥʘʣʠʟʝ ʠʤʝʶʱʠʭʩʷ ʨʦʜʠʪʝʣʝʡ ʠ ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʥʠʭ ʩʣʝʜʫʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ. ʇʨʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ. 

 

2.2.3.2. ʇʦʩʪʘʥʦʚʢʘ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ 

 

ɼʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʜʣʷ ʮʝʣʝʡ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʦʩʝʪʨʦʚʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʠʟ ʧʷʪʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ 

(ɸfug41, ɸfug51, ɸn20, ɸoxD161, ɸoxD165). ɼʘʥʥʳʝ ʧʷʪʴ ʣʦʢʫʩʦʚ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 16 ʣʦʢʫʩʦʚ ʧʦ 

ʧʨʠʥʮʠʧʫ ʚʳʩʦʢʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʘʤʧʣʠʬʠʢʘʮʠʠ, ʥʘʠʙʦʣʴʰʝʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ, ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʚʥʦʚʝʩʠʶ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʠ ʧʦ ʦʪʩʫʪʩʪʚʠʶ 

ʥʫʣʴ-ʘʣʣʝʣʝʡ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ, ʦʙʠʪʘʁ ʱʠʭ ʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʜʠʘʧʘʟʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʣʝʡ, ʜʘʁ ʱʝʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʚʩʝʭ ʵʪʠʭ ʣʦʢʫʩʦʚ 

ʚ ʦʜʥʦʡ ʨʝʘʢʮʠʠ. 

ɹʳʣʠ ʧʦʜʦʙʨʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʨʝʘʢʮʠʠ: 

ʈʝʘʢʮʠʁ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʝʯʥʦʤ ʦʙʲʝʤʝ 15 ʤʢʣ (70 ʤʄ 

ʊʨʠʩ_HCl (pH 8.6); 16.6 ʤʄ (NH4)2SO4; 1.8 ʤM MgCl2; ʧʦ 400 ʤʢʄ ʢʘʞʜʦʛʦ 

dNTP; 1 ʧʢʄ ʧʨʘʡʤʝʨʦʚ ɸn20, ɸoxD161 ʢʘʞʜʦʛʦ, 2ʧʢʄ ʧʨʘʡʤʝʨʦʚ ɸfug41, 

ɸfug51 ʢʘʞʜʦʛʦ, ʠ 3 ʧʢʄ ʧʨʘʡʤʝʨʘ ɸoxD165, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥrʭ ʥʘ 5' ʢʦʥʮʝ 

ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʢʨʘʩʠʪʝʣʝʤ FɸM, HEX ʠʣʠ TɸMRɸ; 4 ʧʢʄ ʦʙʨʘʪʥʦʛʦ 

(ʥʝʤʝʯʝʥʥʦʛʦ) ʧʨʘʡʤʝʨʘ; 50ï100 ʥʛ ɼʅʂ; 0.8 ʝʜʠʥʠʮ Tʘq-ʧʦʣʠʤʝʨʘʟʳ 
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(ʉʠʣʝʢʩ, ʄʦʩʢʚʘ)) ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʘ̫  ʜʝʥʘʪʫʨʘʮʠʷ ɼʅʂ 

94ÁC ï 1 ʤʠʥ; 8 ʮʠʢʣʦʚ: ʧʣʘʚʣʝʥʠʝ ï 95Áʉ ï 20 ʩ, ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ï 58Áʉ ʚ 

ʧʝʨʚʦʤ ʮʠʢʣʝ ï 25 ʩ ʠ ʚ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʞʠʛʘ 

ʩʥʠʞʘʣʘʩʴ ʥʘ 0.5Áʉ, ʩʠʥʪʝʟ ɼʅʂ ï 65Áʉ ï 40 ʩ; 25 ʮʠʢʣʦʚ: ʧʣʘʚʣʝʥʠʝ ï 95Áʉ ï 

20 c, ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ï 54Áʉ 30 ʩ, ʩʠʥʪʝʟ ɼʅʂ ï 65Áʉ ï 40 c; ʜʦʩʠʥʪʝʟ ɼʅʂ 

ʧʨʠ 65Áʉ ï 10 ʤʠʥ. ʇʦʣʫʯʝʥʥʫʶ ʇʎʈ ʩʤʝʩʴ ʨʘʟʙʘʚʣʷʣʠ ʚʦʜʦʡ ʜʦ 115 ʤʢʣ 

ʚʦʜʦʡ (milliQ), ʟʘʪʝʤ ʧʦ 1,2 ʤʢʣ ʨʘʟʙʘʚʣʝʥʥʦʡ ʨʝʘʢʮʠʠ ʧʝʨʝʥʦʩʠʣʠ ʚ 12 ʤʢʣ 

ʬʦʨʤʘʤʠʜʘ HiDi ʩ ʜʦʙʘʚʣʝʥʥʳʤ ʤʦʣʝʢʫʣʷʨʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʤʝʨʘ ʘʤʧʣʠʬʠʮʠʨʫʝʤʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. ʕʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʠʩʪʝʤʝ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ñɸBI 3130 Genetic ʘnʘlyzerò, ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥ ʘʣʣʝʣʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ GeneMʘrker 

(Version 1.2).  ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʣʣʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʦʙʠ, 

ʝʩʣʠ ʝʝ ʛʝʥʦʪʠʧ ʩʦʜʝʨʞʠʪ ʘʣʣʝʣʠ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ, ʧʨʠʤʝʥʷʣʘʩʴ ʤʝʪʦʜʠʢʘ 

ʧʦʜʩʯʝʪʘ ʜʦʟʵʬʬʝʢʪʘ ʘʣʣʝʣʷ. 

 

2.3. ʉʪʘʪʠʩʪʠʯʝʩʢʘ̫  ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʩʦʙʝʡ ʢ ʢʘʞʜʦʡ ʠʟ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Structure 2.3.4 

(Pritchʘrd et ʘl., 2000) ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ 1000000 MCMC ʰʘʛʦʚ, ʠʩʢʣʶʯʘ̫  

ʧʝʨʚʳʝ 100000. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʪʝʨʦʚ (æʂ) 

ʧʨʦʚʝʜʝʥʦ ʚ ʧʨʦʛʨʘʤʤʝ Structure Hʘrvester (Eʘrl, Von Holdt, 2012). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (FST, ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ) ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤ Polysʘt ʠ SPɸGeDi (Spʘtiʘl Pʘttern ɸnʘlysis of Genetic Diversity), 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ ʧʦʣʠʧʣʦʠʜʘʤʠ (Clʘrk, Jʘsieniuk, 2011; Hʘrdy, 

Vekemʘns, 2002), ʧʦʩʪʨʦʝʥʠʝ ʈʉoɸ ʧʨʦʚʦʜʠʣʦʩʴ ʚ Genɸlex (Peʘkʘll , Smouse, 

2006) ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʚ SPɸGeDi ʟʥʘʯʝʥʠʷʤ FST. 

ɸʥʘʣʠʟ ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ SeqMʘnÈ. Version 12.0. DNɸSTɸR. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Clark%20LV%5BAuthor%5D&cauthor=true&cauthor_uid=21481215
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jasieniuk%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21481215
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jasieniuk%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21481215
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Mʘdison, WI, ʉʐɸ. ɻʘʧʣʦʪʠʧʥʘ̫  ʩʝʪʴ ʧʦʩʪʨʦʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ TCS 

(Clement et ʘl., 2000), ʘʥʘʣʠʟ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ 

ʤʝʪʦʜʦʤ ɸMOVɸ (ʘʥʘʣʠʟ ʜʠʩʧʝʨʩʠʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ), 

ʨʝʘʣʠʟʦʚʘʥʥʦʤ ʚ ʧʨʦʛʨʘʤʤʝ ɸrlequin v.3.5 (Excoffier, Lischer, 2010). ɼʘʥʥʳʡ 

ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʪʘʢ ʠ ʛʨʫʧʧʦʚʦʡ 

(ʧʦʧʫʣʷʮʠʦʥʥʦʡ) ʚʘʨʠʘʙʠʣʴʥʦʩʪʠ ʚ ʦʙʱʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʠʜʘ. 

ɸʥʘʣʠʟ ʧʦʧʘʨʥʳʭ ʨʘʩʩʪʦʷʥʠʡ (mismʘtch distribution), ʛʘʧʣʦʪʠʧʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ (Hd) ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (Sd) ʧʦʩʯʠʪʘʥ  rʚ ʧʨʦʛʨʘʤʤʘʭ 

ɸrlequin ʠ DNɸsp 5.10.1. (Rozʘs, 2009). 



56 
 

ɻʣʘʚʘ 3. ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 
 

 

3.1. ɺʓɹʆʈ ʄʀʂʈʆʉɸʊɽʃʃʀʊʅʓʍ ʃʆʂʋʉʆɺ ʀ ʍɸʈɸʂʊɽʈ ʀʍ 

ʅɸʉʃɽɼʆɺɸʅʀʗ 
 

ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ ʧʦ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʤ ʣʦʢʫʩʘʤ ʚʳʷʚʠʣʦ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚ ʥʝʢʦʪʦʨʳʭ ʚʳʙʦʨʢʘʭ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʣʦʢʫʩʘʤ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʨʘʚʥʦʚʝʩʠʷ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʠʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ 

ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʜʘʥʥʳʭ (Cʘllen et ʘl., 

1993; Cʘrlsson, 2008; Zhʘn et ʘl., 2009).  

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʘʥʝʣʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ 

ʣʦʢʫʩʦʚ, ʜʣʷ ʘʥʘʣʠʟʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʩʪʘʜ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʤʳ ʧʨʦʚʝʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 16 ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʥʘ ʭʘʨʘʢʪʝʨ ʠʭ ʥʘʩʣʝʜʦʚʘʥʠʷ - ʜʠʩʦʤʥʳʡ, 

ʪʝʪʨʘʩʦʤʥʳʡ, ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʳʡ ʪʝʪʨʘʩʦʤʥʳʡ ʠʣʠ ʦʢʪʘʩʦʤʥʳʡ (ʩ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʠʧʣʦʠʜʠʟʘʮʠʠ ʧʦʩʣʝʜʥʝʛʦ), ʘ ʪʘʢʞʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʘʣʣʝʣʝʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠ ʁ ʧʦ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʫ, ʦʪʩʫʪʩʪʚʠʶ ʥʫʣʴ-ʘʣʣʝʣʝʡ ʠ  

ʩʪʝʧʝʥʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ. 

ʆʪʢʣʦʥʝʥʠ ̫ʦʪ ʨʘʚʥʦʚʝʩʠʷ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʧʦ 

ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. ʃʦʢʫʩ ʤʦʞʝʪ ʥʝ ʦʪʚʝʯʘʪʴ ʢʨʠʪʝʨʠʶ ʥʝʡʪʨʘʣʴʥʦʩʪʠ ʠ 

ʥʘʭʦʜʠʪʩɹʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʪʙʦʨʘ, ʭʦʪʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʳ ʨʘʩʧʦʣʘʛʘʁ ʪʩʷ ʚ ʥʝʢʦʜʠʨʫʶʱʝʡ ʦʙʣʘʩʪʠ ʠ ʩʯʠʪʘʁ ʪʩʷ 

ʩʝʣʝʢʪʠʚʥʦ ʥʝʡʪʨʘʣʴʥʳʤʠ. ʊʘʢʞʝ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪɹʩʷ ɻʬʬʝʢʪ ɺʘʣʫʥʜʘ, 

ʝʩʣʠ ʚ ʚʳʙʦʨʢʝ ʩʦʙʨʘʥʳ ʦʩʦʙʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʦʪʣʠʯʘʁ ʪʩʷ. ʊʘʢʞʝ ʢ ʦʪʢʣʦʥʝʥʠʶ ʦʪ ʦʞʠʜʘʝʤʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʧʨʠʚʦʜʠʪ ʥʘʣʠʯʠʝ ʚ ʣʦʢʫʩʝ ʥʝʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

"ʥʫʣʴ-ʘʣʣʝʣʷ".  

 ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʩʣʫʯʘʝʚ, ʦʙʲʷʩʥʷʶʱʠʭ ʩʥʠʞʝʥʠʝ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʯʠʩʣʘ ʛʝʪʝʨʦʟʠʛʦʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʞʠʜʘʝʤʳʤ, ʷʚʣʷʝʪʩʷ 
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ʧʨʠʩʫʪʩʪʚʠʝ ʥʝʘʤʧʣʠʬʠʮʠʨʫʝʤʳʭ ʥʫʣʴ-ʘʣʣʝʣʝʡ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʣʦʢʫʩʘʭ. 

ʇʨʦʙʣʝʤʘ ʥʫʣʴ-ʘʣʣʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʧʨʠ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʠʠ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʷʚʣʝʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ 

çʘllele dropoutè. çɺʳʧʘʜʝʥʠʝ ʘʣʣʝʣʷè ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʤʫʪʘʮʠʠ, (ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʝʜʠʥʠʯʥʘ̫  ʟʘʤʝʥʘ, ʪʘʢ ʠ ʠʥʩʝʨʮʠʷ, 

ʜʝʣʝʮʠʷ ʠʣʠ ʠʥʚʝʨʩʠʷ) ʚ ʦʙʣʘʩʪʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʧʨʘʡʤʝʨʘ ʥʘ 

ʬʣʘʥʢʠʨʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʩʘʪʝʣʣʠʪʘ. ʀʟ-ʟʘ ʥʘʣʠʯʠʷ 

ʵʪʠʭ ʤʫʪʘʮʠʡ ʧʨʘʡʤʝʨ ʥʝ ʦʪʞʠʛʘʝʪʩʷ ʥʘ ʥʫʞʥʦʤ ʫʯʘʩʪʢʝ ɼʅʂ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʪʘ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʵʪʦʪ 

ʘʣʣʝʣʴ. ʊʘʢʦʝ ʷʚʣʝʥʠʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʥʫʣʴ-ʘʣʣʝʣʝʤ. ʅʘʣʠʯʠʝ ʥʫʣʴ-

ʘʣʣʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʳʰʝʥʠʶ ʥʘʙʣʶʜʘʝʤʦʡ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ 

ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʡ ʵʬʬʝʢʪ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʚ 

ʚʳʙʦʨʢʝ. ɽʩʣʠ ʞʝ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʧʦʷʚʣʝʥʠʶ ʥʫʣʴ-

ʘʣʣʝʣʷ, ʚʳʩʦʢʘ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʦʙʱʝ ʥʝʚʦʟʤʦʞʥʳʤ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʫ 

ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʦʚ ʛʝʥʦʪʠʧ ʧʦ ʜʘʥʥʦʤʫ ʣʦʢʫʩʫ, ʪʘʢ ʢʘʢ çʥʫʣʴ-ʘʣʣʝʣʴè 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʙʝʠʭ ʭʨʦʤʦʩʦʤʘʭ ʠʥʜʠʚʠʜʫʫʤʘ ʠ ʧʨʠʚʦʜʠʪʴ ʢ 

ʦʪʩʫʪʩʪʚʠʶ ʘʤʧʣʠʬʠʢʘʮʠʠ ʠ ʘʣʣʝʣʴʥʦʛʦ ʧʠʢʘ ʥʘ ʬʦʨʝʛʨʘʤʤʝ.  

ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ 

ʜʘʥʥʳʭ (Cʘllen et ʘl., 1993; Cʘrlsson, 2008). ʊʘʢ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʷʧʦʥʩʢʦʛʦ 

ʛʨʝʙʝʰʢʘ (Chlʘmys fʘrreri) ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʫʣʴ-ʘʣʣʝʣʝʡ - 56,2% ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʠʤʝʣʠ 

ʥʫʣʴ-ʘʣʣʝʣʠ, ʯʪʦ ʚʳʟʚʘʣʦ ʩʠʣʴʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚ ʦʙʲʷʩʥʝʥʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʪʦʛʦ ʚʠʜʘ (Zhʘn et ʘl., 2009). 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʦʡ ʦʰʠʙʢʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʤʝʞʚʠʜʦʚʦʡ ʠ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʩʝʪʨʦʚʳʭ, ʤʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʣʠ 

ʥʘʩʣʝʜʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʣʦʢʫʩʘ ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʘʥʝʣʠ ʜʣʷ ʥʘh ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʈʘʩʩʤʦʪʨʠʤ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʥʘʩʣʝʜʦʚʘʥʠʷ 

ʘʣʣʝʣʝʡ ʫ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ ʦʩʝʪʨʦʚʳʭ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʯʠʪʘʝʤ ʠʭ ʪʝʪʨʘʧʣʦʠʜʘʤʠ, ʭʦʪʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʦʢʘʞʝʤ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʣʦʢʫʩʳ ʩʦʭʨʘʥʠʣʠ ʦʢʪʘʧʣʦʠʜʥʫʶ ʧʨʠʨʦʜʫ, ʩʦʭʨʘʥʝʥʥʫʶ ʩ 

ʧʝʨʚʦʛʦ ʨʘʫʥʜʘ ʜʫʧʣʠʢʘʮʠʠ ʛʝʥʦʤʘ (ʧʝʨʝʭʦʜʝ ʦʪ ~60 ʢ ~120 

ʭʨʦʤʦʩʦʤʘʤ). ʇʨʠ ʘʚʪʦʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ ʢʘʞʜʳʡ ʠʟ ʜʠʧʣʦʠʜʥʳʭ 

ʣʦʢʫʩʦʚ ʫʜʚʘʠʚʘʝʪʩʷ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʳ ʥʝʩʢʦʣʴʢʦ ʩʮʝʥʘʨʠʝʚ 

ʨʘʟʚʠʪʠʷ: 

1. ɻʦʤʦʣʦʛʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʯʝʪʳʨʴʤʷ ʩʝʩʪʨʠʥʩʢʠʤʠ ʭʨʦʤʘʪʠʜʘʤʠ 

ʩʦʭʨʘʥʷʝʪʩʷ, ʚ ʤʝʡʦʟʝ ʬʦʨʤʠʨʫʝʪʩʷ ʠʣʠ ʪʝʪʨʘʜʥʦʝ ʩʦʯʝʪʘʥʠʝ ʭʨʦʤʘʪʠʜ 

ʠʣʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʜʚʘ ʧʘʨʥʳʭ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟ ʯʝʪʳʨʝʭ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʘʣʣʝʣʝʡ (ʥʘʟʦʚʝʤ ʠʭ ɸ,B,C,D) ʚ ʛʘʤʝʪʝ ʚʦʟʤʦʞʥʘ ʩ ʨʘʚʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʣʶʙʘ̫  ʢʦʤʙʠʥʘʮʠʷ (ʠʟ ʚʦʟʤʦʞʥʳʭ ʰʝʩʪʠ), ʩʦʩʪʦʷʱʘ̫  ʠʟ 

ʜʚʫʭ ʘʣʣʝʣʝʡ, ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʨʘʥʥʳʭ ʠʟ ʨʦʜʠʪʝʣʴʩʢʦʛʦ 

ʯʝʪʳʨʝʭ-ʘʣʣʝʣʴʥʦʛʦ ʛʝʥʦʤʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʛʘʤʝʪ ʧʨʠ 

ʨʦʜʠʪʝʣʴʩʢʦʤ ʛʝʥʦʤʝ ɸBCD ʙʫʜʝʪ ɸB, ɸC, ɸD, BC, BD, CD ʚ 

ʧʨʦʧʦʨʮʠʠ 1:1:1:1:1:1. ʊʘʢʦʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʪʝʪʨʘʜʥʳʤ. 

2. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʧʨʦʰʝʜʰʠʭ ʛʝʥʦʤʥʫʶ 

ʜʫʧʣʠʢʘʮʠʶ, ʩʦ ʚʨʝʤʝʥʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʩʪʠʯʥʘ̫  ʠʣʠ ʧʦʣʥʘ̫ 

ʜʠʧʣʦʠʜʠʟʘʮʠʷ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʣʦʢʫʩʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʥʝʝ ʠʜʝʥʪʠʯʥʳʭ ʭʨʦʤʦʩʦʤʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ, ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʪʝʪʨʘʜʘ ʠʟ ʯʝʪʳʨʝʭ 

ʩʝʩʪʨʠʥʩʢʠʭ ʭʨʦʤʦʩʦʤ, ʘ ʩʠʥʘʧʪʦʥʝʤʥʳʡ ʢʦʤʧʣʝʢʩ ʬʦʨʤʠʨʫʝʪ ʜʚʝ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʳ, ʪ.ʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʜʫʧʣʠʮʠʨʦʚʘʥʥʘ̫ ʧʘʨʘ ʭʨʦʤʦʩʦʤ 

ʥʘʯʠʥʘʝʪ ʚʝʩʪʠ ʩʝʙʷ ʢʘʢ ʜʚʝ ʜʠʧʣʦʠʜʥʳʝ ʧʘʨ.r ɺ ʧʨʠʤʝʨʝ ʨʦʜʠʪʝʣʴʩʢʦʡ 

ʦʩʦʙʠ ʩ ʘʣʣʝʣʷʤʠ ɸBCD, ʜʠʧʣʦʠʜʠʟʘʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʜʥʫ 

ʛʘʤʝʪʫ ʥʝ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʜʚʘ ʘʣʣʝʣʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʦʜʥʦʡ 

ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʦʡ ʧʘʨʝ ʭʨʦʤʦʩʦʤ. ɽʩʣʠ ʥʘ ʦʜʥʦʡ ʧʘʨʝ ʩʝʩʪʨʠʥʩʢʠʭ 

ʢʦʥʲʶʛʠʨʫʶʱʠʭ ʭʨʦʤʦʩʦʤ ʥʘʭʦʜʷʪʩʷ ʘʣʣʝʣʠ ɸ ʠ B, ʘ ʥʘ ʜʨʫʛʦʡ ʧʘʨʝ C ʠ 
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D, ʪʦ ʚ ʦʙʨʘʟʫʶʱʠʭʩʷ ʛʘʤʝʪʘʭ ʚʦʟʤʦʞʥʳ ʢʦʤʙʠʥʘʮʠʠ ʘʣʣʝʣʝʡ ɸC, ɸD, 

BC, ʠ BD, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʚʩʪʨʝʪʷʪʩʷ ʘʣʣʝʣʠ ɸB ʠ CD. ʕʪʦʪ ʚʘʨʠʘʥʪ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʤʳ ʙʫʜʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʟʳʚʘʪ ɹʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʳʡ 

ʪʝʪʨʘʧʣʦʠʜʥʳʡ ʣʦʢʫʩ. 

ɽʩʣʠ ʣʦʢʫʩ ʷʚʣʷʝʪʩʷ ʪʝʪʨʘʩʦʤʥʳʤ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʳʤ, ʪʦ ʧʨʠ 

ʨʦʜʠʪʝʣʴʩʢʦʤ ʛʝʥʦʪʠʧʝ ɸBCD ʚʦʟʤʦʞʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘʣʣʝʣʝʡ.  

ʘ. ʉʝʩʪʨʠʥʩʢʠʝ ʭʨʦʤʘʪʠʜʳ ʥʝʩʫʪ ʘʣʣʝʣʠ ɸ/B ʠ C/D. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʞʠʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʘʤʝʪʘʤ ʩʣʝʜʫʶʱʝʝ ɸC:BC:ɸD:BD ʚ 

ʦʪʥʦʰʝʥʠʠ 1:1:1:1, ʢʦʤʙʠʥʘʮʠʠ ɸB ʠ ʉɺ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʙ. ʉʝʩʪʨʠʥʩʢʠʝ ʭʨʦʤʘʪʠʜʳ ʥʝʩʫʪ ʘʣʣʝʣʠ ɸ/C ʠ B/D. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʞʠʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ ʙʫʜʝʪ ɸB:ɸD:BC:CD ʚ ʦʪʥʦʰʝʥʠʠ 

1:1:1:1. ʂʦʤʙʠʥʘʮʠʷ ɸC ʠ BD ʦʪʩʫʪʩʪʚʫʶʪ. 

ʩ. ʉʝʩʪʨʠʥʩʢʠʝ ʭʨʦʤʘʪʠʜʳ ʥʝʩʫʪ ʘʣʣʝʣʠ ɸ/D ʠ B/C. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʞʠʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ ʙʫʜʝʪ ɸB:ɸC:CD:BD ʚ ʦʪʥʦʰʝʥʠʠ 

1:1:1:1. ʂʦʤʙʠʥʘʮʠʠ ɸD ʠ BC ʦʪʩʫʪʩʪʚʫʶʪ. 

3. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʜʠʚʝʨʛʝʥʮʠʠ ʤʝʞʜʫ ʪʝʪʨʘʧʣʦʠʜʥʳʤʠ 

ʩʝʩʪʨʠʥʩʢʠʤʠ ʭʨʦʤʦʩʦʤʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʠʣʠ ʧʦʪʝʨʷ ʦʜʥʦʡ ʧʘʨʳ 

ʩʝʩʪʨʠʥʩʢʠʭ ʭʨʦʤʦʩʦʤ, ʠʣʠ ʧʦʪʝʨʷ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ ʣʦʢʫʩʘ ʥʘ ʦʜʥʦʡ 

ʧʘʨʝ (ʜʝʣʝʮʠʷ ʚʩʝʛʦ ʣʦʢʫʩʘ, ʤʫʪʘʮʠʠ ʥʘ ʬʣʘʥʢʠʨʫʶʱʝʤ ʫʯʘʩʪʢʝ, ʯʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʪʞʠʛʫ ʧʨʘʡʤʝʨʦʚ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʦʛʦ 

ʚʠʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʩʝʛʦ ʜʚʘ ʘʣʣʝʣʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʧʦʪʦʤʩʪʚʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʜʠʧʣʦʠʜʥʦʤʫ. ʊʘʢʦʡ ʣʦʢʫʩ ʥʘʟʳʚʘʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʳʤ, ʠʣʠ ʧʨʦʩʪʦ ʜʠʧʣʦʠʜʥʳʤ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʨʪʠʥʳ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ 

ʚʠʜʦʚ, ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʩ 

ʫʯʘʩʪʠʝʤ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ. 

ʊʘʢʞʝ ʤʳ ʠʟʫʯʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʢʨʝʱʠʚʘʥʠʡ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ 

ʚʠʜʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ï ʩʪʝʨʣʷʜʴ ʥʘ ʙʝʣʫʛʫ, ʩʝʚʨʶʛʘ ʥʘ ʩʪʝʨʣʷʜʴ ʠ ʩʝʚʨʶʛʘ 
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ʥʘ ʩʝʚʨʶʛʫ (ʧʦ ʪʨʘʜʠʮʠʠ, ʧʨʠʥʷʪʦʡ ʚ ʨʳʙʦʚʦʜʩʪʚʝ, ʚ ʨʦʜʠʪʝʣʴʩʢʦʡ ʧʘʨʝ 

ʩʥʘʯʘʣʘ ʫʢʘʟʳʚʘʝʪʩʷ ʤʘʪʝʨʠʥʩʢʘ̫ , ʟʘʪʝʤ ʦʪʮʦʚʩʢʘ̫  ʦʩʦʙʴ). 

ʈʘʟʤʝʨʳ ʘʣʣʝʣʝʡ ʠ ʧʣʦʠʜʥʦʩʪʴ ʨʦʜʠʪʝʣʴʩʢʠʭ ʦʩʦʙʝʡ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʧʦ ʢʘʞʜʦʤʫ ʣʦʢʫʩʫ ʫʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 

S1 ʚ ʧʨʠʣʦʞʝʥʠʠ. ʈʘʟʤʝʨʳ ʘʣʣʝʣʝʡ ʫʢʘʟʘʥʳ ʚ ʧʘʨʘʭ ʥʫʢʣʝʦʪʠʜʦʚ (ʧʥ), ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʥʦʪʠʧʦʚ ʚ F1 ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʩʣʦʚʥʳʝ ʙʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʘʣʣʝʣʝʡ. 

ʃʦʢʫʩ ɸoxD161 

ʇʨʠ ʩʢʨʝʱʠʚʘʥʠʷʭ ʤʝʞʜʫ 2n-ʚʠʜʘʤʠ - ʩʘʤʢʠ ʩʪʝʨʣʷʜʠ ʥʘ ʩʘʤʮʘ 

ʙʝʣʫʛʠ (ʩʢʨʝʱʠʚʘʥʠʝ 5), ʩʘʤʢʠ ʩʝʚʨʶʛʠ ʥʘ ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ (ʩʢʨʝʱʠʚʘʥʠʝ 

6), ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʝʚʨʶʛʘʤʠ (ʩʢʨʝʱʠʚʘʥʠʝ 7) ï ʤʳ ʧʦʣʫʯʠʣʠ 

ʧʦʪʦʤʩʪʚʦ ʩ ʦʞʠʜʘʝʤʦʡ ʧʣʦʠʜʥʦʩʪʴʶ 2n ʠ ʙʝʟ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʨʘʚʥʦʚʝʩʠʷ 

ʧʦ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʫ (ʜʘʥʥʳʝ ʥʝ ʧʦʢʘʟʘʥʳ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʜʠʧʣʦʠʜʥʦʤ ʭʘʨʘʢʪʝʨʝ ʥʘʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʣʦʢʫʩʘ ʫ 

ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ. 

ʋ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ ʢʘʨʪʠʥʘ ʧʦʣʫʯʠʣʘʩʴ ʠʥʘ̫ : 

ʉʢʨʝʱʠʚʘʥʠʝ 1. ɸʥʘʣʠʟʠʨʫʷ ʧʦʪʦʤʩʪʚʦ ʩʘʤʢʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʠʤʝʶʱʝʡ ʧʣʦʠʜʥʦʩʪʴ 4n (ɸBCC), ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʦʙʣʫʯʝʥʥʦʡ 

(ʩʪʝʨʠʣʴʥʦʡ) ʩʧʝʨʤʦʡ ʢʦʥʩʧʝʮʠʬʠʯʥʦʛʦ ʩʘʤʮʘ, ʤʳ ʧʦʣʫʯʠʣʠ ʛʘʧʣʦʠʜʥʦʝ 

ʧʦʪʦʤʩʪʚʦ (2n) (47 ʰʪ.), ʢʦʪʦʨʦʝ ʠʟ ʚʦʟʤʦʞʥʳʭ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʛʘʤʝʪ ʦʙʨʘʟʫʝʪ ʪʦʣʴʢʦ ʜʚʝ ï ɸC-19 ʰʪ. ʠ ɺʉ-28 ʰʪ. ʠ ʥʝ ʦʙʨʘʟʫʝʪ ʛʘʤʝʪʳ 

ɸB ʠ ʉʉ. ʅʘʙʣʶʜʘʝʤʦʝ ʠ ʦʞʠʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ ʚ 

ʧʦʪʦʤʩʪʚʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.1. ʊʘʢ ʢʘʢ ʩʘʤʢʘ ʥʝʩʝʪ ʙʦʣʴʰʝ ʜʚʫʭ 

ʘʣʣʝʣʝʡ, ʪʦ ʚʘʨʠʘʥʪ ʥʘʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʜʠʧʣʦʠʜʥʳʡ ʩʨʘʟʫ 

ʦʪʙʨʘʩʳʚʘʝʪʩʷ. ʆʩʪʘʝʪʩʷ ʠʣʠ ʪʝʪʨʘʜʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ (ʚʩʝ ʰʝʩʪʴ 

ʢʦʤʙʠʥʘʮʠʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ɸB, 2ɸC, 2BC, CC), ʠʣʠ 

ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʦʝ. ɽʩʣʠ ʣʦʢʫʩ ʷʚʣʷʝʪʩʷ ʪʝʪʨʘʩʦʤʥʳʤ 

ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʳʤ, ʪʦ ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʣʝʡ 

ɸBCC ʤʝʞʜʫ ʩʝʩʪʨʠʥʩʢʠʤʠ ʭʨʦʤʘʪʠʜʘʤʠ: ʧʝʨʚʳʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

cʝʩʪʨʠʥʩʢʠʝ ʭʨʦʤʘʪʠʜʳ ʥʝʩʫʪ ʘʣʣʝʣʠ ɸ/B ʠ C/C (ʦʞʠʜʘʝʤʦʝ 
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ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʘʤʝʪʘʤ ɸC ʠ BC ʚ ʦʪʥʦʰʝʥʠʠ 1:1, ʛʘʤʝʪʳ ɸB ʠ CC 

ʦʪʩʫʪʩʪʚʫʶʪ). ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ - ʩʝʩʪʨʠʥʩʢʠʝ ʭʨʦʤʘʪʠʜʳ ʥʝʩʫʪ ʘʣʣʝʣʠ 

ɸ/C ʠ B/C (ʦʞʠʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ ʙʫʜʝʪ ɸB:ɸC:BC:CC ʚ 

ʦʪʥʦʰʝʥʠʠ 1:1:1:1). ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3.1., ʪʝʩʪ ʍʠ-ʢʚʘʜʨʘʪ 

ʫʢʘʟʳʚʘʝʪ ʯʪʦ ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʤʝʪ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʧʝʨʚʦʤʫ ʚʘʨʠʘʥʪʫ (ɸ/B ʠ C/C).  

ʉʢʨʝʱʠʚʘʥʠʝ 2. ʇʦʪʦʤʩʪʚʦ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʜʚʫʭ ʩʠʙʠʨʩʢʠʭ 

ʦʩʝʪʨʦʚ ɸɸDC ʠ ɸBCC (48 ʰʪ.) ʠʟ ʚʦʟʤʦʞʥʳʭ 16-ʪʠ ʛʝʥʦʪʠʧʦʚ ʦʙʨʘʟʫʝʪ 

ʪʦʣʴʢʦ 4. (ʪʘʙʣ. 3.1.). 

ʉʢʨʝʱʠʚʘʥʠʝ 3. ʇʦʪʦʤʩʪʚʦ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʩʘʤʢʠ ʩʠʙʠʨʩʢʦʛʦ 

ʦʩʝʪʨʘ (4n) ʥʘ ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ (2n) (92 ʰʪ.) ʠʤʝʝʪ 3n ʥʘʙʦʨ 4-ʭ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʪʠʧʦʚ ʠʟ ʚʦʩʴʤʠ ʚʦʟʤʦʞʥʳʭ. (ʪʘʙʣ. 3.1.) ʫ 90 

ʣʠʯʠʥʦʢ. ʋ ʜʚʫʭ ʣʠʯʠʥʦʢ ʥʘʙʣʶʜʘʝʪʩʷ 5n ʛʝʥʦʪʠʧ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʧʦʣʥʦʛʦ ʥʝ ʨʘʟʦʰʝʜʰʝʛʦʩʷ ʛʝʥʦʪʠʧʘ ʩʘʤʢʠ ʠ 1n ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʣʦʢʫʩʝ ɸoxD161 ʦʩʦʙʴ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠʤʝʝʪ 

ʦʪ 1 ʜʦ 4 ʘʣʣʝʣʝʡ, ʥʦ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʛʘʤʝʪ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ, ʪʦʣʴʢʦ ʛʦʤʦʣʦʛʠʯʥʳʝ ʭʨʦʤʦʩʦʤʳ ʤʦʛʫʪ 

ʦʙʲʝʜʠʥʠʪʴʩʷ ʚ ʦʜʥʫ ʛʘʤʝʪʫ. 

ʇʨʦʚʝʜʷ ʪʝʩʪ ʥʘ ʭʠ-ʢʚʘʜʨʘʪ ʤʳ ʧʦʜʪʚʝʨʜʠʣʠ ʪʝʪʨʘʩʦʤʥʳʡ 

ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ ʧʦʪʦʤʩʪʚʘ 

ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʦʛʦ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ.  
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ʊʘʙʣʠʮʘ 3.1. ʅʘʩʣʝʜʦʚʘʥʠʝ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ ɸoxD161 ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ 

 

ʥʦʤʝʨ 

ʩʢʨʝʱ. 

ʚʠʜ ʧʦʣ ʛʝʥʦʪʠʧ ʛʘʤʝʪʳ ʥʘʙʣ ʦʞʠʜ 

2x2n 

1/2 

3/4 

ʦʞʠʜ 

2x2n 

1/3 

2/4 

ʦʞʠʜ 

2x2n 

1/4 

2/3 

ʦʞʠʜ 

4n 

ʤʦʜʝʣʴ1 

 

ʍʠ2 

ʤʦʜʝʣʴ 2 ʠ 3 

 

ʍʠ2 

ʄʦʜʝʣʴ4 

 

ʍʠ2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ1 ʩʘʤʢʘ ɸBCC ɸʉ 19 24 12 12 16 0,631743 1,26333E-05 0,016392 

     ɺʉ 28 24 12 12 16       

  ʩʘʤʝʮ  ʥʝ ʫʯʘʩʪʚʫʝʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ 

ʦʙʣʫʯʝʥʥʦʡ ʩʧʝʨʤʦʡ 

ʉʉ   12 12 8       

     ɸɺ   12 12 8       

2 ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ2 ʩʘʤʢʘ ɸBCC ɸB   12 12 8 0,999709 2,498E-05 0,037868 

    ɸC 24 24 12 12 16       

     CC   12 12 8       

     BC 24 24 12 12 16       

  ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ3 ʩʘʤʝʮ ɸɸCD ɸɸ   12 12 8 0,826326 1,21362E-05 0,018446 

    ɸD 27 24 12 12 16       

     ɸC 21 24 12 12 16       

     DC   12 12 8       

3 ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ4 ʩʘʤʢʘ ɸɸBC ɸɸ   22 22 15 0,892505 2,01099E-09 0,002243 

92 ʣʠʯ.   ɸB 50 45 23 23 30       

     ɸC 40 45 22 22 30       

     BC   23 23 15       

     ɸɸBC 2           

  ʩʪʝʨʣʷʜʴ5 ʩʘʤʝʮ DE D 47    46       

     E 45    46       
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ɺ ʪʘʙʣʠʮʝ 3.1. ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʥʘʙʣʶʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ 

(ʩʪʦʣʙʝʮ 6), ʪʘʢ ʠ ʦʞʠʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠ ʪʝʪʨʘʜʥʦʤ (ʩʪʦʣʙʝʮ 10) ʠ ʚ 

ʪʨʝʭ ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘ̫ ʭ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ (ʩʪʦʣʙʮʳ 7-9), ʘ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ̫  ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʨʘʚʥʦʚʝʩʠʷ 

ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ ʥʘʙʣʶʜʘʝʤʦʛʦ ʠ ʪʨʝʭ ʦʞʠʜʘʝʤʳʭ ʪʠʧʦʚ ʥʘʩʣʝʜʦʚʘʥʠʷ ʛʘʤʝʪ 

ʧʦ ʢʨʠʪʝʨʠʶ ʍʠ2 (ʩʪʦʣʙʮʳ 11-13). ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʜʣʷ ʚʩʝʭ ʪʨʝʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʩʠʙʠʨʩʢʦʤ ʦʩʝʪʨʝ ʜʦʩʪʦʚʝʨʥʳʤ (ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ) ʷʚʣʷʝʪʩʷ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʦʝ ʪʝʪʨʘʩʦʤʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʣʝʡ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʁ ʱʠʝʩʷ 

ʘʥʦʤʘʣʠʠ ʧʨʠ ʛʘʤʝʪʦʛʝʥʝʟʝ, ʘ ʠʤʝʥʥʦ ʥʝʨʘʩʭʦʞʜʝʥʠʝ ʧʨʠ ʛʘʤʝʪʦʛʝʥʝʟʝ ʩʘʤʢʠ 

ʯʘʩʪʠ ʩʝʩʪʨʠʥʩʢʠʭ ʭʨʦʤʘʪʠʜ. ɺ ʩʢʨʝʱʠʚʘʥʠʠ ˉ 3 ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ 

ʩʪʝʨʣʷʜʴ ʥʘʤʠ ʚʳʷʚʣʝʥʦ ʜʚʝ ʦʩʦʙʠ ʧʦʪʦʤʢʦʚ-ʧʝʥʪʘʧʣʦʠʜʦʚ ʩ ʛʘʤʝʪʦʡ ɸɸBC 

ʩʘʤʢʠ ʠ ʘʣʣʝʣʝʤ D ʠʣʠ E ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ. ɺʩʝʛʦ ʥʝʨʘʩʭʦʞʜʝʥʠʝ ʘʣʣʝʣʝʡ ʥʘʤʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʣʦʢʫʩʦʚ ʠ ʜʦʩʪʠʛʘʣʦ ʜʦ 10% ʚʩʝʭ ʛʘʤʝʪ, 

ʧʨʠʯʝʤ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʫ ʤʥʦʛʦ- ʪʘʢ ʠ ʫ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʪ ʬʝʥʦʤʝʥ ʥʘʤʠ ʥʘʙʣʶʜʘʣʩʷ ʪʦʣʴʢʦ ʫ ʩʘʤʦʢ, ʫ ʩʘʤʮʦʚ 

ʥʝʨʘʩʭʦʞʜʝʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʛʘʤʝʪʦʛʝʥʝʟʝ ʥʘʤʠ ʥʝ ʦʪʤʝʯʝʥʦ.  

ʃʦʢʫʩ ɸfug41 

ʇʨʠ ʩʢʨʝʱʠʚʘʥʠʷʭ ʤʝʞʜʫ 2n-ʚʠʜʘʤʠ ʤʳ ʧʦʣʫʯʠʣʠ ʧʦʪʦʤʩʪʚʦ ʩ 

ʦʞʠʜʘʝʤʦʡ ʧʣʦʠʜʥʦʩʪʴʶ 2n ʠ ʙʝʟ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʨʘʚʥʦʚʝʩʠʷ ʧʦ ʍʘʨʜʠ-

ɺʘʡʥʙʝʨʛʫ (ʜʘʥʥʳʝ ʥʝ ʧʦʢʘʟʘʥʳ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠʧʣʦʠʜʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʣʦʢʫʩʘ ʫ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2. 
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ʊʘʙʣʠʮʘ 3.2. ʅʘʩʣʝʜʦʚʘʥʠʝ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ ɸfug41 ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ

ʥʦʤʝʨ 

ʩʢʨʝʱ. 

ʚʠʜ ʧʦʣ ʛʝʥʦʪʠʧ ʛʘʤʝʪʳ ʥʘʙʣ ʦʞʠʜ 

2x2n 

1/2 

3/4 

ʦʞʠʜ 

2x2n 

1/3 

2/4 

ʦʞʠʜ 

2x2n 

1/4 

2/3 

ʦʞʠʜ 

4n 

ʤʦʜʝʣʴ1 

 

ʍʠ2 

ʤʦʜʝʣʴ 2 ʠ 3 

 

ʍʠ2 

ʄʦʜʝʣʴ4 

 

ʍʠ2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2 ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ2 ʩʘʤʢʘ ɸɸBC ɸB 14 24 11 11 15 0 0,005284 0,185545 

48 ʣʠʯ.     ɸC 20 24 12 12 16    

     BC 9 0 12 12 7    

     ɸɸ 3 0 11 11 8    

    ɸɸBC 2        

  ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ3 ʩʘʤʝʮ DCEF DC 3 0 12 12 8 0 0 0,170562 

     EF 12 0 12 12 8    

     DE 12 12 0 12 8    

     DF 7 12 12 0 8    

    CE 6 12 12 0 8    

    CF 8 12 0 12 8    

3 ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ4 ʩʘʤʢʘ ɸBBC ɸB 21 21 21 42 28 0 0 0,113361 

92 ʣʠʯ.    ɸC 14 21 21 0 14    

     BB 11 21 21 0 14    

     BC 38 21 21 42 28    

     ɸBBC 9        

  ʩʪʝʨʣʷʜʴ5 ʩʘʤʝʮ DE D 47 46   46    

     E 46 47   46    
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ʉʢʨʝʱʠʚʘʥʠʝ 1. ɸʥʘʣʠʟʠʨʫʷ ʧʦʪʦʤʩʪʚʦ (48 ʰʪ.) ʩʘʤʢʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʠʤʝʶʱʝʡ ʧʣʦʠʜʥʦʩʪʴ 4n (ɸɸBC), ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʦʙʣʫʯʝʥʥʦʡ ʩʧʝʨʤʦʡ 

ʢʦʥʩʧʝʮʠʬʠʯʥʦʛʦ ʩʘʤʮʘ, ʤʳ ʧʦʣʫʯʠʣʠ ʛʘʧʣʦʠʜʥʦʝ ʧʦʪʦʤʩʪʚʦ (2n) ʚ ʣʶʙʳʭ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʮʠʷʭ ï ɸɸ - 6 ʰʪ. ɸB - 28 ʰʪ. ɸC - 9 ʰʪ. Bʉ - 4 ʰʪ. (ʜʘʥʥʳʝ ʚ 

ʪʘʙʣ 3.2 ʥʝ ʧʨʠʚʝʜʝʥʳ). 

ʉʢʨʝʱʠʚʘʥʠʝ 2. ʇʦʪʦʤʩʪʚʦ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʜʚʫʭ ʩʠʙʠʨʩʢʠʭ ʦʩʝʪʨʦʚ 

ʩʘʤʢʠ ɸɸBC ʠ ʩʘʤʮʘ DCEF ʪʘʢʞʝ ʦʙʨʘʟʫʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 4n ʛʝʥʦʪʠʧʳ. ɼʚʝ 

ʣʠʯʠʥʢʠ ʥʝʩʫʪ ʛʝʢʩʘʧʣʦʠʜʥʳʡ ʥʘʙʦʨ (6n), ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʨʘʟʦʰʝʜʰʠʭʩʷ 

ʭʨʦʤʦʩʦʤ ʤʘʪʝʨʠ ʠ 2n ʥʘʙʦʨ ʦʪ ʩʘʤʮʘ. (ʪʘʙʣ. 3.2.) 

ʉʢʨʝʱʠʚʘʥʠʝ 3. ʇʦʪʦʤʩʪʚʦ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʩʘʤʢʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ (4n) 

ʥʘ ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ (2n) ʠʤʝʝʪ 3n ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʪʠʧʦʚ 

(ʪʘʙʣ.3.2.) ʫ 84 ʣʠʯʠʥʦʢ. ʋ ʜʝʚʷʪʠ ʣʠʯʠʥʦʢ ʥʘʙʣʶʜʘʝʪʩʷ 5n ʛʝʥʦʪʠʧ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʧʦʣʥʦʛʦ ʥʝ ʨʘʟʦʰʝʜʰʝʛʦʩʷ ʛʝʥʦʪʠʧʘ ʩʘʤʢʠ ʠ 1n ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʧʦ ʣʦʢʫʩʫ ɸfug41 ʤʦʞʝʪ ʠʤʝʪʴ ʜʦ 4 

ʘʣʣʝʣʝʡ ʠ ʦʙʨʘʟʫʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʛʘʤʝʪ, ʪ.ʝ. ʥʘʩʣʝʜʫʝʪʩʷ ʧʦ 

ʪʝʪʨʘʜʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʩʦʝʜʠʥʷʪʴʩʷ ʚ ʦʜʥʫ ʛʘʤʝʪʫ ʤʦʛʫʪ ʢʘʢ ʩʝʩʪʨʠʥʩʢʠʝ ʪʘʢ ʠ 

ʛʦʤʦʣʦʛʠʯʥʳʝ ʭʨʦʤʦʩʦʤʳ. 

ʇʨʦʚʝʜʷ ʪʝʩʪ ʥʘ ʭʠ-ʢʚʘʜʨʘʪ ʤʳ ʧʦʜʪʚʝʨʜʠʣʠ ʪʝʪʨʘʜʥʳʡ ʭʘʨʘʢʪʝʨ 

ʥʘʩʣʝʜʦʚʘʥʠ̫ ʫ ʧʦʪʦʤʩʪʚʘ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʜʣʷ ʜʘʥʥʦʛʦ ʣʦʢʫʩʘ.  

ʃʦʢʫʩ ɸn20 

ʇʨʠ ʩʢʨʝʱʠʚʘʥʠʷʭ ʤʝʞʜʫ 2n-ʚʠʜʘʤʠ ʤʳ ʧʦʣʫʯʠʣʠ ʧʦʪʦʤʩʪʚʦ ʩ 

ʦʞʠʜʘʝʤʦʡ ʧʣʦʠʜʥʦʩʪʴʶ 2n ʠ ʙʝʟ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʨʘʚʥʦʚʝʩʠʷ ʧʦ ʍʘʨʜʠ-

ɺʘʡʥʙʝʨʛʫ (ʜʘʥʥʳʝ ʥʝ ʧʦʢʘʟʘʥʳ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠʧʣʦʠʜʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʣʦʢʫʩʘ ʫ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3. 
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ʊʘʙʣʠʮʘ 3.3. ʅʘʩʣʝʜʦʚʘʥʠʝ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ ɸn20 ʚ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ 
ʥʦʤʝʨ 

ʩʢʨʝʱ. 

ʚʠʜ ʧʦʣ ʛʝʥʦʪʠʧ ʛʘʤʝʪʳ ʥʘʙʣ ʦʞʠʜ 

2x2n 

1/2 

3/4 

ʦʞʠʜ 

2x2n 

1/3 

2/4 

ʦʞʠʜ 

2x2n 

1/4 

2/3 

ʦʞʠʜ 

4n 

ʤʦʜʝʣʴ1 

 

ʍʠ2 

ʤʦʜʝʣʴ 2 ʠ 3 

 

ʍʠ2 

ʄʦʜʝʣʴ4 

 

ʍʠ2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ1 ʩʘʤʢʘ ɸBBC ɸB 15 12 12 24 16 0,425606 0 0,863804 

     ɸC 10 12 12 0 8       

  ʩʘʤʝʮ  ʥʝ ʫʯʘʩʪʚʫʝʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ 

ʦʙʣʫʯʝʥʥʦʡ ʩʧʝʨʤʦʡ 

BB 8 12 12 0 8       

     BC 14 12 12 24 16       

3 ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ4 ʩʘʤʢʘ ɸBCC ɸB 18 0 22 22 15 0 0,27657 0,461534 

93ʣʠʯ.   ɸC 29 44 22 22 29       

     BC 26 44 22 22 29       

     CC 20 0 22 22 15       

   

ʩʪʝʨʣʷʜʴ5 

  ɸBCC 5           

  ʩʘʤʝʮ DE D 43           

     E 50           
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ʉʢʨʝʱʠʚʘʥʠʝ 1. ɸʥʘʣʠʟʠʨʫʷ ʧʦʪʦʤʩʪʚʦ ʩʘʤʢʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, 

ʠʤʝʶʱʝʡ ʧʣʦʠʜʥʦʩʪʴ 4n (ɸBBC), ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʦʙʣʫʯʝʥʥʦʡ ʩʧʝʨʤʦʡ 

ʢʦʥʩʧʝʮʠʬʠʯʥʦʛʦ ʩʘʤʮʘ, ʤʳ ʧʦʣʫʯʠʣʠ ʛʘʧʣʦʠʜʥʦʝ ʧʦʪʦʤʩʪʚʦ (2n) ʚ ʣʶʙʳʭ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʮʠʷʭ ï ɸB-15 ʰʪ. ɸC-10 ʰʪ. BB-8 ʰʪ. Bʉ-14 ʰʪ. 

ʉʢʨʝʱʠʚʘʥʠʝ 3. ʇʦʪʦʤʩʪʚʦ ʠʟ 88 ʣʠʯʠʥʦʢ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʩʘʤʢʠ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ (4n) ʥʘ ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ (2n) ʠʤʝʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪr 

ʪʨʠʧʣʦʠʜʥʳʭ ʛʝʥʦʪʠʧʦʚ (ʪʘʙʣ. 3.3.). ʋ ʧʷʪʠ ʣʠʯʠʥʦʢ ʥʘʙʣʶʜʘʝʪʩʷ 5n ʛʝʥʦʪʠʧ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʣʥʦʛʦ ʥʝʨʘʟʦʰʝʜʰʝʛʦʩʷ ʛʝʥʦʪʠʧʘ ʩʘʤʢʠ ʠ ʛʘʧʣʦʠʜʥʦʛʦ ʥʘʙʦʨʘ 

ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʧʦ ʣʦʢʫʩʫ ɸn20 ʤʦʞʝʪ ʠʤʝʪʴ ʜʦ 4 

ʘʣʣʝʣʝʡ ʠ ʦʙʨʘʟʫʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʛʘʤʝʪ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3.3., 

ʪʝʩʪ ʥʘ ʭʠ-ʢʚʘʜʨʘʪ ʜʣʷ ʥʘh ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʡ ʥʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʢʣʦʥʠʪʴ ʚʩʝ ʢʨʦʤʝ ʦʜʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʛʠʧʦʪʝʟʳ, 

ʦʜʥʘʢʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʛʘʤʝʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʣʦʢʫʩ 

ɸn20 ʫ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʡ, ʠʤʝʝʪ ʪʝʪʨʘʜʥʳʡ ʭʘʨʘʢʪʝʨ 

ʥʘʩʣʝʜʦʚʘʥʠʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʦʪ ʣʦʢʫʩ ʥʘʩʣʝʜʫʝʪʩʷ ʥʝ ʢʘʢ ʪʝʪʨʘʜʥʳʡ ʘ 

ʢʘʢ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʳʡ ʪʝʪʨʘʩʦʤʥʳʡ - ʤʥʦʛʦ ʤʝʥʴʰʝ (ʪʘʙʣ.3.3). 

ʃʦʢʫʩ rɸfug51 ʠ ɸoxD165 

ʋ ʧʦʪʦʤʩʪʚʘ ʦʙʥʘʨʫʞʝʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʛʘʤʝʪʳ, ʪʝʩʪ ʥʘ ʭʠ-ʢʚʘʜʨʘʪ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʝʪʨʘʜʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʣʦʢʫʩʦʚ. ʊʘʢʞʝ ʚ 

ʧʦʪʦʤʩʪʚʝ ʦʙʥʘʨʫʞʝʥʳ ʦʩʦʙʠ, ʥʝʩʫʱʠʝ ʫʚʝʣʠʯʝʥʥʳʡ ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʩʘʤʢʠ, ʢʘʢ ʚ ʩʢʨʝʱʠʚʘʥʠʷʭ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘ ʩʪʝʨʣʷʜʴ, ʛʜʝ ʧʦʪʦʤʩʪʚʦ ʦʙʨʘʟʫʝʪ 5n-ʛʘʧʣʦʪʠʧ, ʪʘʢ ʠ ʚ 

ʩʢʨʝʱʠʚʘʥʠʷʭ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʤʝʞʜʫ ʩʦʙʦʡ ï 6n-ʛʘʧʣʦʪʠʧ. (ʊʘʙʣʠʮʳ S2 ʠ S3 

ʚ ʧʨʠʣʦʞʝʥʠʠ). 

ʃʦʢʫʩ ɸfug67 

ɼʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥ ʢʘʢ ʜʠʩʦʤʥʳʡ ʣʦʢʫʩ ʜʣʷ 

ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʚʠʜʦʚ (ʪʘʙʣ. 2.5.). ʋ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠʤʝʝʪ ʙʦʣʝʝ ʜʚʫʭ 

ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ, ʥʦ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʧʦʣʠʤʦʨʬʥʳʡ, ʯʝʤ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ 
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ʣʦʢʫʩʳ. ʊʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʢʨʝʱʠʚʘʥʠʠ ʤʝʞʜʫ ʜʚʫʤʷ ʩʠʙʠʨʩʢʠʤʠ ʦʩʝʪʨʘʤʠ ʤʳ 

ʦʙʥʘʨʫʞʠʣʠ ʛʝʥʦʪʠʧʳ ʫ ʩʘʤʢʠ ɸBBD, ʫ ʩʘʤʮʘ BCDD, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʛʦʚʦʨʠʪʴ ʦ ʪʝʪʨʘʧʣʦʠʜʥʦʤ ʭʘʨʘʢʪʝʨʝ ʥʘʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʣʦʢʫʩʘ ʫ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ, ʪʘʢ ʢʘʢ ʧʦʪʦʤʩʪʚʦ ʦʙʨʘʟʫʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʛʘʤʝʪʳ. 

ʅʘ ʧʨʠʤʝʨʝ ʩʢʨʝʱʠʚʘʥʠʷ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ (ʪʘʙʣ. 3.4.) - ʜʚʘ 

ʩʢʨʝʱʠʚʘʥʠʷ ʩʘʤʢʘ ʩʪʝʨʣʷʜʠ ʥʘ ʩʘʤʮʘ ʙʝʣʫʛʫ (ˉ5 ʠ ˉ8) ʠ ʩʘʤʢʘ ʩʝʚʨʶʛʠ ʥʘ 

ʩʘʤʮʘ ʩʪʝʨʣʷʜʠ (ˉ6) ʥʘʤʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʫʣʴ-ʘʣʣʝʣʴ ʚ ʜʚʫʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʠʟ 

ʪʨʝʭ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʳ ʠʩʢʣʶʯʠʣʠ ʵʪʦʪ ʣʦʢʫʩ ʠʟ ʚʦʟʤʦʞʥʦʡ ʧʘʥʝʣʠ ʣʦʢʫʩʦʚ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ. 

ʊʘʙʣʠʮʘ 3.4. - ʥʘʩʣʝʜʦʚʘʥʠʝ ʘʣʣʝʣʝʡ (ʨʘʟʤʝʨʳ ʚ ʧ.ʥ.) ʚ ʩʢʨʝʱʠʚʘʥʠʷʭ 

ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ ʧʦ ʣʦʢʫʩʫ ɸfug67. 
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ʃʦʢʫʩ ɸfug95 

ʆʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʜʠʩʦʤʥʳʡ ʣʦʢʫʩ ʥʘ ʦʟʝʨʥʦʤ ʠ ʟʝʣʝʥʦʤ ʦʩʝʪʨʝ. 

(ʪʘʙʣ. 2.5.). ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʚʠʜʦʚ ʙʦʣʝʝ 90% ʦʩʦʙʝʡ 

ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʛʝʥʦʪʠʧʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʘʣʣʝʣʴ ʨʘʟʤʝʨʦʤ 217 ʧ.ʥ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘʤʠ ʚʳʷʚʣʝʥʦ 

ʚʩʝʛʦ ʜʚʘ ʘʣʣʝʣʷ - 217 ʠ 221 ʧ.ʥ., ʥʦ ʜʦʟʵʬʬʝʢʪ ʵʪʠʭ ʘʣʣʝʣʝʡ ʫ ʥʝʢʦʪʦʨʳʭ 

ʦʩʦʙʝʡ 3:1, ʯʪʦ ʢʦʩʚʝʥʥʦ ʛʦʚʦʨʠʪ ʦ ʪʝʪʨʘʩʦʤʥʦʩʪʠ ʣʦʢʫʩʘ. ʄʳ ʥʝ ʩʪʘʣʠ 

ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʦʪ ʣʦʢʫʩ, ʪʘʢ ʢʘʢ ʦʥ ʷʚʥʦ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʠʤʦʨʬʥʳʡ. 
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ʃʦʢʫʩ ɸfug63 

ʆʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʜʠʩʦʤʥʳʡ ʣʦʢʫʩ ʥʘ ʦʟʝʨʥʦʤ ʠ ʟʝʣʝʥʦʤ ʦʩʝʪʨʘʭ 

(ʪʘʙʣ. 2.5.). 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʘʤʢʘ 

ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ (ʩʢʨʝʱʠʚʘʥʠʝ 3) ʥʝʩʝʪ ʪʦʣʴʢʦ ʜʚʘ ʘʣʣʝʣʷ ʚ ʩʚʦʝʤ ʛʝʥʦʪʠʧʝ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʦʪʦʤʢʦʚ ʥʝʩʫʪ ʙʦʣʝʝ ʜʚʫʭ ʘʣʣʝʣʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʪʝʪʨʘʩʦʤʥʦʩʪʴ ʵʪʦʛʦ ʣʦʢʫʩʘ. (ʜʘʥʥʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ) . 

ʅʦ ʥʘ ʧʨʠʤʝʨʝ ʩʢʨʝʱʠʚʘʥʠʷ ʜʚʫʭ ʩʠʙʠʨʩʢʠʭ ʦʩʝʪʨʦʚ (ʩʢʨʝʱʠʚʘʥʠʝ 2) 

ʦʙʥʘʨʫʞʠʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʥʫʣʴïʘʣʣʝʣʷ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʝʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʣʦʢʫʩʦʚ ʜʣʷ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ. ɻʝʥʦʪʠʧʳ 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʪʦʤʢʦʚ, ʛʦʤʦʟʠʛʦʪʥʳʭ ʧʦ ʘʣʣʝʣʷʤ 114 ʠ 138 ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʪʦʣʴʢʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʫʣʴ-ʘʣʣʝʣʷ ʚ ʛʝʥʦʪʠʧʝ ʩʘʤʮʘ (114/0, 138/0). ʊʘʢʞʝ ʠʟ 

ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʣʦʢʫʩ ʥʝ ʦʙʨʘʟʫʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʛʘʤʝʪʳ, ʪ.ʝ ʥʘʩʣʝʜʦʚʘʥʠʝ 

ʠʜʝʪ ʢʘʢ ʫ ʪʝʪʨʘʩʦʤʥʦʛʦ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʦʛʦ ʣʦʢʫʩʘ (ʪʘʙʣʠʮʘ 3.5.).  

 

ʊʘʙʣʠʮʘ 3.5. ʈʝʰʝʪʢʘ ʇʝʥʥʝʪʘ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ 2 ʜʚʫʭ ʩʠʙʠʨʩʢʠʭ 

ʦʩʝʪʨʦʚ (48 ʣʠʯʠʥʦʢ) ʧʦ ʣʦʢʫʩʫ ɸfug63.  

 

 
 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʥʫʣʴ-ʘʣʣʝʣʷ ʵʪʦʪ ʣʦʢʫʩ ʥʝ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ʃʦʢʫʩ ɸfug135 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥ ʢʘʢ ʪʝʪʨʘʩʦʤʥʳʡ ʣʦʢʫʩ ʫ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ʠ ʚʩʝʛʦ ʥʘ 

ʜʚʫʭ ʵʢʟʝʤʧʣʷʨʘʭ ʟʝʣʝʥʦʛʦ ʦʩʝʪʨʘ ʦʧʠʩʘʥ ʢʘʢ ʜʠʩʦʤʥʳʡ ʣʦʢʫʩ. (ʪʘʙʣ. 2.5.). 

ʇʦ ʥʘh ʠʤ ʜʘʥʥʳʤ ʵʪʦʪ ʣʦʢʫʩ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʟʥʦʡ ʩʪʘʜʠʠ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʋ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ ʦʩʝʪʨʦʚ ʘʪʣʘʥʪʠʯʝʩʢʦʡ ʢʣʘʜʳ ï 

ʨʫʩʩʢʦʛʦ ʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ï ʵʪʦʪ ʣʦʢʫʩ ʥʘʩʣʝʜʫʝʪʩʷ ʧʦ ʪʝʪʨʘʩʦʤʥʦʤʫ 

ʧʨʠʥʮʠʧʫ (ʪʘʙʣ. 3.6.), ʘ ʫ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʢʣʘʜʳ ï ʘʤʫʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʢʘʣʫʛʠ ï 

ʠʤʝʝʪ ʦʢʪʘʩʦʤʥʳʡ ʤʝʭʘʥʠʟʤ ʥʘʩʣʝʜʦʚʘʥʠʷ (ʜʘʥʥʳʝ ʥʝ ʧʨʠʚʦʜʷʪʩʷ). ʋ 

ʩʘʤʝʮ/ʩʘʤʢʘ 130/130 130/0 0/0 

114/114 10 0 10 

114/138 0 0 0 

138/138 12 0 16 
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ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʝʨʣʷʜʴ ʠ ʙʝʣʫʛʘ ʥʘʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʫ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʳʭ ʪʝʪʨʘʩʦʤʥʳʭ ʣʦʢʫʩʦʚ, ʪ.ʝ. ʦʙʨʘʟʫʶʪʩʷ 

ʥʝ ʚʩʝ ʚʘʨʠʘʥʪʳ ʛʘʤʝʪ, ʘ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʝ ʥʘ ʩʝʩʪʨʠʥʩʢʠʭ 

ʭʨʦʤʘʪʠʜʘʭ. (ʪʘʙʣ. 3.6.) ʆʜʥʘʢʦ ʫ ʩʝʚʨʶʛʠ ʣʦʢʫʩ ʫʞʝ ʧʦʣʥʦʩʪʴʶ 

ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥ ʠ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʦʙʳʯʥʳʡ ʜʠʩʦʤʥʳʡ ʣʦʢʫʩ ʫ 

ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ (ʜʘʥʥʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3.6., ʫ ʨʫʩʩʢʦʛʦ ʠ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʥʘʠʙʦʣʴʰʘ̫  

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʪʨʘʜʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʭʦʪʷ ʪʝʩʪ ʥʘ ʭʠ-ʢʚʘʜʨʘʪ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʦʪʢʣʦʥʠʪʴ ʠ ʚʪʦʨʫʶ ʛʠʧʦʪʝʟʫ ʦ ʪʝʪʨʘʩʦʤʥʦʤ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʦʤ 

ʤʝʭʘʥʠʟʤʝ ʥʘʩʣʝʜʦʚʘʥʠʷ. ʋ ʙʝʣʫʛʠ ʠ ʩʪʝʨʣʷʜʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ 

ʥʘʠʙʦʣʴʰʘ̫  ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʦʡʩʪʚʝʥʥʘ ʜʣʷ ʪʝʪʨʘʩʦʤʥʦʛʦ ʜʠʧʣʦʠʜʠʟʠʨʦʚʘʥʥʦʛʦ 

ʣʦʢʫʩʘ ʚʦ ʚʩʝʭ ʪʨʝʭ ʚʘʨʠʘʮʠʷʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʘʤʝʪ.  

ɸfug112 

ʆʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʜʠʩʦʤʥʳʡ ʣʦʢʫʩ ʫ ʦʟʝʨʥʦʛʦ ʦʩʝʪʨʘ ʠ ʥʝ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʳʡ ʫ ʟʝʣʝʥʦʛʦ ʦʩʝʪʨʘ. (ʪʘʙʣ. 2.5.). 

ɺ ʥʘh ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ ʥʘ ʤʥʦʛʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʘʭ 

ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʘʣʣʝʣʝʡ ʥʘ ʦʩʦʙʴ, ʧʨʠʯʝʤ ʩ ʨʘʚʥʳʤ ʜʦʟʵʬʬʝʢʪʦʤ, 

ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʥʦʡ ʜʠʧʣʦʠʜʠʟʘʮʠʠ ʵʪʦʛʦ ʣʦʢʫʩʘ ʫ ʪʘʢʠʭ ʚʠʜʦʚ ʢʘʢ 

ʩʠʙʠʨʩʢʠʡ ʠ ʨʫʩʩʢʠʡ ʦʩʝʪʨʳ.  

ɺ ʩʢʨʝʱʠʚʘʥʠʷʭ ʩ ʫʯʘʩʪʠʝʤ ʤʘʣʦʭʨʦʤʦʩʦʤʥʳʭ ʚʠʜʦʚ ï ʩʪʝʨʣʷʜʠ, ʙʝʣʫʛʠ 

ʠ ʩʝʚʨʶʛʠ ʤʝʞʜʫ ʩʦʙʦʡ ï ʣʦʢʫʩ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʦʙʳʯʥʳʡ ʜʠʩʦʤʥʳʡ ʣʦʢʫʩ, 

ʧʦʜʯʠʥʷʶʱʠʡʩʷ ʨʘʚʥʦʚʝʩʠʶ ʍʘʨʜʠ-ɺʘʡʥʙʝʨʛʘ. ʆʜʥʘʢʦ ʚ ʦʜʥʦʤ ʠʟ ʵʪʠʭ 

ʩʢʨʝʱʠʚʘʥʠʡ (ʩʘʤʢʘ ʩʪʝʨʣʷʜʠ ʥʘ ʩʘʤʮʘ ʙʝʣʫʛʠ) ʥʘʤʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʫʣʴ-

ʘʣʣʝʣʴ, ʠ ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʡ ʣʦʢʫʩ ʙʳʣ ʠʩʢʣʶʯʝʥ ʥʘʤʠ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ. 

 

ʃʦʢʫʩ ɸoxD234 

ʆʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʜʠʩʦʤʥʳʡ ʣʦʢʫʩ ʜʣʷ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʩʝʪʨʘ ( ʪʘʙʣ. 

2.5.). 

 




