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ɺɺɽɼɽʅʀɽ 

 

ʉʨʝʜʠ ʤʦʨʩʢʠʭ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ. ʆʥʠ ʚ ʚʠʜʝ ʮʝʣʴʥʦʛʦ, ʣʠʙʦ ʧʨʝʨʳʚʠʩʪʦʛʦ, 

ʧʦʢʨʦʚʘ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʉʝʚʝʨʥʦʤ ʇʨʠʢʘʩʧʠʠ ʠ ʚ ʜʦʣʠʥʘʭ ʨʝʢ 

ɺʦʣʛʠ ʠ ʋʨʘʣʘ. ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʠʪʩʷ ʢ ʥʠʟʤʝʥ-

ʥʳʤ ʨʘʡʦʥʘʤ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʩʦʣʷʥʦʢʫʧʦʣʴʥʦʡ ʜʝʧʨʝʩʩʠʠ, ʟʘ-

ʢʨʳʪʦʡ ʤʦʱʥʳʤ ʧʦʢʨʦʚʦʤ ʥʘʜʩʦʣʝʚʳʭ ʧʣʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʫʚʝʥʯʘʥʥʳʭ ʜʦ ʦʪʤʝʪʦʢ 50 ʤ ʯʝʭʣʦʤ ʭʚʘʣʳʥʩʢʠʭ 

ʤʦʨʩʢʠʭ ʦʩʘʜʢʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ (ʨʠʩ. 1). 

ʃʘʢʦʥʠʯʥʘʷ ʠ ʝʤʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʣʠʥ ʜʘʥʘ 

ɽ.ɺ. ʐʘʥʮʝʨʦʤ: çéʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʫʶ ʩʝʨʠʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʯʝʨʝʜʦʚʘʥʠʷ ʪʦʥʢʠʭ 

ʧʨʦʩʣʦʝʚ ʧʣʦʪʥʳʭ, ʪʷʞʝʣʳʭ ʛʣʠʥ, ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʩʚʝʪʣʦʦʢʨʘ-

ʰʝʥʥʳʭ ʧʳʣʝʚʘʪʳʭ ʛʣʠʥ ʠ ʝʱʝ ʙʦʣʝʝ ʩʚʝʪʣʳʭ ʧʳʣʝʚʘʪʳʭ ʧʦʨʦʜ 

(ʛʣʠʥʠʩʪʳʭ ʘʣʝʚʨʠʪʦʚ). ʕʪʠ ʧʦʨʦʜʳ, ʦʩʦʙʝʥʥʦ ʛʣʠʥʳ, ʧʨʝʢʨʘʩʥʦ 

ʩʣʘʥʮʫʶʪʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʪʦʥʢʠʝ ʧʣʠʪʢʠé 

ʪʦʣʱʘ ʨʘʟʙʠʪʘ ʩʠʩʪʝʤʦʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥè [ʐʘʥʮʝʨ, 1951, ʩ. 

144]. 

ɺʧʝʨʚʳʝ ʛʣʠʥʳ ʦʪʤʝʯʝʥʳ ʂ. ɹʵʨʦʤ ʚ ʚʦʣʞʩʢʦʤ ʨʘʟʨʝʟʝ ɽʥʦʪʘ-

ʝʚʢʘ, ʘ ʦʧʠʩʘʥʳ ʇ.ɸ.ʇʨʘʚʦʩʣʘʚʣʝʚʳʤ [1908, 1926] ʚ ʦʩʥʦʚʘʥʠʠ 

ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ ʠ ʙʝʨʝʛʦʚʳʭ ʨʘʟʨʝʟʘʭ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ. ʇʝʨ-

ʚʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʂ. ɹʵʨ, ʅ.ʇ. ɹʘʨʙʦʪ-ʜʝ-ʄʘʨʥʠ, ʇ.ɸ. ʇʨʘʚʦ-

ʩʣʘʚʣʝʚ) ʚʳʜʝʣʷʣʠ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʢʘʢ ʰʦʢʦʣʘʜʥʦ-ʙʫʨʳʝ 

ʩʣʘʥʮʝʚʘʪʳʝ ʛʣʠʥʳ. ʂʘʢ ʧʦʨʦʜʫ ʰʦʢʦʣʘʜʥʳʤʠ ʛʣʠʥʘʤʠ ʠʭ ʩʪʘʣ 

ʥʘʟʳʚʘʪʴ ʄ.ʄ. ɾʫʢʦʚ [1935]. 

ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʠʟʫʯʘʣʠʩʴ ʤʥʦʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʦʜʥʠʭ 

ʪʦʣʴʢʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʛʣʠʥʘʤ ʙʦʣʝʝ ʧʦʣʫʩʦʪʥʠ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʵʪʠ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʨʫʧʥʦʝ ʤʥʦʛʦʧʣʘʥʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚ ʢʦʪʦʨʦʤ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʩʪʨʦʝʥʠʶ ʠ ʫʩʣʦ-

ʚʠʷʤ ʥʘʢʦʧʣʝʥʠʷ ʛʣʠʥ.  

ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʳ ʠ ʬʘʢʪʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʨʘʙʦʪʳ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʘʥʘʣʠʟʫ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʛʣʠʥ. ʕʪʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʢʦʣʣʝʢʪʠʚʥʳʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʪʨʫʜ ɺ.ɸ. ʇʨʠʢʣʦʥʩʢʦ-

ʛʦ, ʀ.ʄ. ɻʦʨʴʢʦʚʦʡ, ʅ.ɸ. ʆʢʥʠʥʦʡ ʠ ʜʨ. [1956], ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ 

ʉ.ɸ. ɸʨʭʠʧʦʚʘ [1958], ʉ.ʂ. ɸʨʙʫʟʦʚʦʡ [1970, 1977], 

ʀ.ʄ. ɻʦʨʴʢʦʚʦʡ ʠ ʂ.ʅ. ʈʷʙʠʯʝʚʦʡ [1959], ʉ.ʗ. ʆʨʝʭʦʚʘ [1935] ʠ 
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ʀ.ɸ. ʏʠʩʪʷʢʦʚʦʡ [2001]. ʎʝʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠ ̫ ʠ 

ʩʪʨʦʝʥʠʷ ʛʣʠʥ ʚʳʧʦʣʥʝʥʳ ʄ.ʇ. ɹʨʠʮʳʥʦʡ [1954], 

ɻ.ɺ. ʆʙʠʜʠʝʥʪʦʚʦʡ ʠ ɿ.ʇ. ɻʫʙʦʥʠʥʦʡ [1962]. 

 
ʈʠʩ. 1. ʆʙʟʦʨʥʘʷ ʩʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʭʚʘʣʳʥʩʢʠʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʫʯʘʩʪʢʠ ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ; 2 ï 

ʫʯʘʩʪʢʠ ʧʨʝʨʳʚʠʩʪʦʛʦ ʠ ʚʦʟʤʦʞʥʦʛʦ (ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ) ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ; 3 ï ʨʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (I ï ʉʨʝʜʥʝʝ ʇʦʚʦʣʞʴʝ, II  ï ʣʝʚʦʙʝ-

ʨʝʞʴʝ ʅʠʞʥʝʡ ɺʦʣʛʠ, III  ï ʧʨʘʚʦʙʝʨʝʞʴʝ ʅʠʞʥʝʡ ɺʦʣʛʠ, IV ï ʜʝʣʴʪʘ 

ɺʦʣʛʠ, V ï ʂʘʣʤʳʢʠʷ, VI ï ʂʘʡʩʘʮʢʦʝ-ɹʘʩʢʫʥʯʘʢ, VII ï ʜʦʣʠʥʘ ʨ. ʋʨʘʣʘ). 

 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʛʣʠʥ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ɺ.ɸ. ʄʦʨʦʟʦ-

ʚʳʤ [1958], ʖ.ʄ. ɺʘʩʠʣʴʝʚʳʤ [1961], ɸ.ʀ. ʄʦʩʢʚʠʪʠʥʳʤ [1958, 

1962], ʇ.ɺ. ʌʝʜʦʨʦʚʳʤ [1957], ɽ.ɺ. ʐʘʥʮʝʨʦʤ [1951], 

ɺ.ɸ. ʂʦʚʜʦʡ [1950] ʠ ʜʨ. ɺʦʧʨʦʩʳ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ï 

ɺ.ʇ. ɻʨʠʯʫʢʦʤ [1954], ʂ.ɺ. ɺʦʨʦʥʠʥʦʡ [1954], ʀ.ɺ. ʄʝʥʘʙʜʝ 

[1980] ʠ ʜʨ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʖ.ɻ. ʃʝʦʥʦʚʘ, ʖ.ɸ. ʃʘʚʨʫʰʠʥʘ, 

ʄ.ʇ. ɸʥʪʠʧʦʚʘ ʠ ʜʨ. [2002], ɺ.ʅ. ɽʨʝʤʠʥʘ ʠ ʉ.ɸ. ʄʦʣʦʩʪʦʚʩʢʦʛʦ 

[1981], ʀ.ɺ. ʄʝʥʘʙʜʝ, ɸ.ɸ. ʉʚʠʪʦʯʘ ʠ ʊ.ɸ. ʗʥʠʥʦʡ [1991], 

ɺ.ʃ. ʗʭʠʤʦʚʠʯ, ɺ.ʂ. ʅʝʤʢʦʚʦʡ, ʇ.ʀ. ɼʦʨʦʬʝʝʚʘ ʠ ʜʨ. [1986], 
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ɺ.ʗ. ʊʘʙʦʷʢʦʚʦʡ [1979]. ʈʘʟʣʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʛʣʠʥʘʤ ʠʟʣʦʞʝʥʳ 

ʚ ʩʪʘʪʴʷʭ ɽ.ʅ. ɹʘʜʶʢʦʚʦʡ [2000], ɺ.ɸ. ɹʨʳʣʝʚʘ ʠ ʜʨ. [1980], 

ʖ.ɸ. ʃʘʚʨʫʰʠʥʘ ʠ ʜʨ. [1964, 2014], ʉ.ɸ. ʄʘʢʘʨʦʚʘ [1981], 

ɺ.ɸ. ʅʠʢʦʣʘʝʚʘ [1988], ɻ.ʀ. ʈʳʯʘʛʦʚʘ [1997], ʈ.ʈ. ʄʘʢʰʘʝʚʘ 

[2005], ɸ.ɸ. ʉʚʠʪʦʯʘ ʠ ʜʨ. [1968, 1998, 2006, 2010], 

ʉ.ʂʨʦʦʥʝʥʙʝʨʛʘ ʠ ʜʨ. [Kroonenberg et al., 2005], ɸ. ʊʫʜʨʠʥ ʠ ʜʨ. 

[Tudryn et al., 2013]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʰʦʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ, ʥʝ-

ʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʧʦ ʥʠʤ ʦʩʪʘʶʪʩʷ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ 

ʨʘʟʨʘʙʦʪʢʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʚʦʧʨʦʩʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʛʣʠʥ, ʠʭ ʣʠʪʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʨʠʨʦʜʝ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ, ʭʘʨʘʢʪʝʨʘ ʠ ʩʦʩʪʘʚʘ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪ-

ʢʦʚ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠ ̫ʛʣʠʥ ʚ ʨʘʟʨʝʟʝ ʭʚʘʣʳʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʫʩʣʦʚʠʡ ʠʭ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙ-

ʩʪʘʥʦʚʢʠ. ʆʪʤʝʯʝʥʥʦʝ ʦʧʨʝʜʝʣʠʣʦ ʪʝʤʘʪʠʢʫ ʠ ʩʪʨʦʝʥʠʝ ʨʘʙʦʪʳ 

ʧʦ ʰʦʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ. ʇʦʤʠʤʦ ʚʚʝʜʝʥʠʷ ʠ ʟʘʢʣʶʯʝʥʠʷ ʦʥʘ ʩʦ-

ʩʪʦʠʪ ʠʟ ʧʷʪʠ ʨʘʟʜʝʣʦʚ (ʛʣʘʚ). 

ɺ ʧʝʨʚʦʤ ʠʟʣʦʞʝʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʛʠʧʩʦʤʝʪ-

ʨʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʛʣʠʥ ʠ ʫʩʣʦʚʠʷʤ ʠʭ ʟʘʣʝʛʘʥʠʷ. ɺʦ ʚʪʦʨʦʤ 

ʦʧʠʩʘʥʳ ʦʧʦʨʥʳʝ ʨʘʟʨʝʟʳ ʇʦʚʦʣʞʴʷ ʠ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ. ɺ 

ʪʨʝʪʴʝʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʪʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʩʪʨʦʝ-

ʥʠʷ: ʣʠʪʦʣʦʛʠʠ, ʩʪʨʫʢʪʫʨʳ ʠ ʪʝʢʩʪʫʨʳ ʛʣʠʥ ʠ ʠʭ ʬʘʮʠʘʣʴʥʳʡ ʩʦ-

ʩʪʘʚ. ɺ ʯʝʪʚʝʨʪʦʤ ʠʟʣʦʞʝʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʠʩʢʦʧʘʝʤʳʤ ʦʩʪʘʪʢʘʤ 

(ʤʦʣʣʶʩʢʘʤ, ʤʠʢʨʦʬʘʫʥʝ, ʧʘʣʠʥʦʣʦʛʠʠ), ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤʫ ʜʘ-

ʪʠʨʦʚʘʥʠʶ, ʧʘʣʝʦʤʘʛʥʝʪʠʟʤʫ, ʦʧʨʝʜʝʣʷʶɦ ʠʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʚʦʟʨʘʩʪ ʛʣʠʥ ʚ ʭʚʘʣʳʥʩʢʦʤ ʨʘʟʨʝʟʝ. ɺ ʧʦʩʣʝʜʥʝʤ ï 

ʧʷʪʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʯʥʠʢʠ ʩʥʦʩʘ ʛʣʠʥ, ʭʘʨʘʢʪʝʨ ʠ 

ʛʣʫʙʠʥʘ ʚʦʜʦʝʤʦʚ, ʬʦʨʤʘ ʧʦʩʪʫʧʣʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʫʩʣʦʚʠʷ ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʦʩ-

ʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʠʚʰʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. 

ʄʦʥʦʛʨʘʬʠʷ ʥʘʧʠʩʘʥʘ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

ʠʟʫʯʝʥʠʷ ʛʣʠʥ, ʥʘʯʠʥʘʷ ʩ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʚ ʇʨʠʢʘʩʧʠʠ 

ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠ ʟʘʢʘʥʯʠʚʘʷ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʦʚʝʡʰʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʘʣʝʦ-

ʛʝʦʛʨʘʬʠʠ ʧʣʝʡʩʪʦʮʝʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʠʤʝʥʠ 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʧʦ ʨʘʡʦʥʘʤ ʉʨʝʜʥʝʛʦ ʠ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ, 

ʄʘʥʳʯʘ ʠ ʂʘʣʤʳʢʠʠ ʚ 2010ï2016 ʛʛ. 

ʉʦʙʨʘʥʥʳʡ ʦʙʰʠʨʥʳʡ ʬʘʢʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳ-
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ʚʘʣʩʷ ʨʘʟʣʠʯʥʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ: ʤʘʣʘʢʦʣʦʛʠʯʝʩʢʠʤ 

ʠ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʤ, ʣʠʪʦʣʦʛʠʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʧʝʩʢʦʚ ʠ ʠʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ, ʧʘ-

ʣʝʦʤʘʛʥʝʪʠʟʤʘ ʠ ʜʨ. 

ɺ ʨʘʙʦʪʝ ʢʨʠʪʠʯʝʩʢʠ ʧʨʦʨʘʙʦʪʘʥ ʠ ʠʩʧʦʣʴʟʦʚʘʥ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳʡ ʩʦʜʝʨʞʘʱʠʤʠʩʷ 

ʚ ʥʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʩʚʝʜʝ-

ʥʠʷʤʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʥʦʚʝʡʰʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʧʣʝʡʩʪʦʮʝʥʘ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ. ʇʦʜʛʦʪʦʚʢʘ ʤʦʥʦʛʨʘʬʠʠ ʠ ʝʝ ʠʟʜʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʅʘʫʯʥʦʛʦ ʌʦʥʜʘ 

 ̄16-17-10103 çʉʠʩʪʝʤʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʢʚʘʨʪʝʨʘè ʠ ʧʨʠ ʝʛʦ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜ-

ʜʝʨʞʢʝ.  

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʨʘʙʦʪʳ ʙʦʣʴʰʘʷ ʧʦʤʦʱʴ ʙʳʣʘ ʦʢʘʟʘʥʘ ʫʥʠ-

ʚʝʨʩʠʪʝʪʩʢʠʤʠ ʢʦʣʣʝʛʘʤʠ: ɽ.ɽ. ʊʘʣʜʝʥʢʦʚʦʡ, ʃ.ʄ. ʐʠʧʠʣʦʚʦʡ, 

ɻ.ʄ. ʉʝʜʘʝʚʦʡ. ɹʦʣʴʰʦʝ ʠʤ ʩʧʘʩʠʙʦ. 
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INTRODUCTION  

 

Among the marine Pleistocene sediments of the Caspian Sea the 

so-called chocolate clays are the most interesting objects. They are in 

the form of a solid or intermittent cover widely developed in the 

Northern Caspian Region and in the valleys of the rivers Volga and 

Ural. This area mainly refers to low-lying areas of the Caspian salt 

dome depression. It is overlaid with a thick cover of Pliocene-

Quaternary sediments and marine Khvalynian sediments including 

chocolate clays lying on the top up to a level of +50 m (most com-

monly +30 m). 

Concise and succinct characteristics of clays was given by E.V. 

Shantzer: "...chocolate clay represent a horizontally layered series 

consisting of alternating thin layers of compacted, heavy clays, a few 

more light-colored silty clay and lighter clay aleurite. These 

sediments, especially clay, can split into separate thin layers... the 

series are broken to the vertical fractures" [Shantzer, 1951, p. 144]. 

K. Baer was the first who noted clay in the Volga outcrop 

Enotaevka, and then P.A. Pravoslavlev [1908, 1926] described clays 

on the basement of the Baer knolls in the other outcrops of the Lower 

Volga Region. The first researchers (K. Baer, N.P. Barbot de Marny, 

P.A. Pravoslavlev) were described chocolate clays as chocolate-brown 

slate clay. M.M. Zhukov [1935] was the first who began to call them 

as chocolate clays.  

Chocolate clays have been studied by many specialists; there are 

more than fifty publications and in general, all of them represent a 

major investigation in which various questions on the distribution, 

structure, and accumulation of clays are discussed. The publications 

about the analysis of the material composing clays are the most 

interesting and factually grounded. They are, first of all, collective 

fundamental monograph of V.A. Priklonskiy, I.M. Gorôkova, N.A. 

Oknina et al. [1956], as well as publications by S.A. Arkhipov [1958], 

S.K. Arbuzova [1970, 1977], I.M Gorôkova and K.N. Ryabicheva 

[1959], C.Y. Orekhov [1935] and I.A. Chistyakova [2001]. Detailed 

description of the distribution and structure of clay were made by 

M.P. Brizina [1954], G.V. Obedientova and Z.P. Gubonina [1962]. 

Stratigraphic aspects of the clays were considered by V.A. 

Morozov [1958], Yu.M. Vasiliev [1961], A.I. Moskvitin [1958, 1962], 

P.V. Fedorov [1957], E.V. Shantzer [1951], V.A. Kovda [1950] and 
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others. Questions of paleogeography were discussed by V.P. Gritchuk 

[1954], K.V. Voronina, [1954], I.V. Menabde [1980], E.N. 

Badyukova [2000] and others. Analytical materials are presented in 

the publications of Yu.G. Leonov, Yu.A. Lavrushin, M.P. Antipov et 

al. [2002], V.N. Eremin and S.A. Molostovski [1981], I.V. Menabde, 

A.A. Svitoch, T.A. Yanina [1991], V.L. Yakhimovich, V.K. 

Nemkova, P.I. Dorofeev et al. [1986], V.Ya. Taboyakova [1979]. 

Different information about clays contains in the articles of V.A. 

Brylev et al. [1980], Yu.A. Lavrushin et al. [1964, 2014], S.A. 

Makarov [1981], V.A. Nikolayev [1988], G.I. Rychagov [1997], R.R. 

Makshaev [2005], A.A. Svitoch et al. [1968, 1998, 2006, 2010], S. 

Kroonenberg et al. [ 2005], A.Tudryn et al. [2013]. 

Despite of the large amount of publications about the chocolate 

clays, some questions remain. First and foremost are questions of 

distribution and conditions of occurrence of clay, their color and 

lithofacies composition, the character and species of fossils, the 

stratigraphic position, conditions of accumulation and the 

palaeogeographical environment. All this determined the theme and 

structure of this monograph. It consists of introduction, five sections 

(chapters) and conclusion. 

The first chapter provides information on the distribution, 

hypsometric position of the clays and the conditions of their 

occurrence. In the second chapter key outcrops of the Lower Volga 

and the Northern Caspian Lowland are described. The features of 

lithofacies structures: lithology, structure and texture of clays and their 

facies composition are discussed in the third chapter. The chapter four 

provides information on fossils (mollusks, microfauna, palynology), 

radiocarbon dating, palaeomagnetism, which determine the position 

and age of clays in the khvalynian stratigraphic scheme. In the fifth 

chapter the areas from where the deposits for the chocolate clay were 

brought, the conditions of its accumulation, character and depth of 

water, paleogeographic environment and the main factors that 

determined the formation of the chocolate clays are examined. 

The monograph is written according to the large and varied 

materials of the field works received over a long period of the clays 

study. It was started with the geological-surveying works in the North 

Caspian Lowland in the middle of the last century and ending with the 

studies by the staff of the laboratory of recent deposits and 

paleogeography of the Pleistocene of Moscow State University in the 
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Middle and Lower Volga regions, Manych deflection and Kalmykia 

Republic in 2010-2015. 

The large factual material was processed by different analytical 

methods: malacological and palynological, lithological, structural and 

textural analysis of the clays and sands, absolute dating, and 

palaeomagnetism. This paper critically developed and considers 

different literary material, especially publications containing factual 

and analytical information.  

The work was done in research Laboratory of Recent Deposits and 

Pleistocene paleogeography Faculty of Geography Moscow state 

University in the framework of the project of Russian Scientific Found 

ˉ 16-17-10103 and with the financial support of RSF.  

When writing the monograph much assistance was provided by the 

colleagues: E.E. Taldenkova, L.M. Shipilova, G.M. Sedaeva. Many 

thanks to them. 
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ɻʃɸɺɸ 1. ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ, ɻʀʇʉʆʄɽʊʈʀʏɽʉʂʆɽ 

ʇʆʃʆɾɽʅʀɽ, ʋʉʃʆɺʀʗ ɿɸʃɽɻɸʅʀʗ ʀ ʄʆʑʅʆʉʊʔ 

ʐʆʂʆʃɸɼʅʓʍ ɻʃʀʅ 

 

1.1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ rʚ ʇʦʚʦʣʞʴʝ ʠ ʚ 

ʉʝʚʝʨʥʦʤ ʇʨʠʢʘʩʧʠʠ. ʆʙʰʠʨʥʳʤʠ ʧʦʣʷʤʠ ʩʧʣʦʰʥʦʛʦ, ʣʠʙʦ ʧʨʝ-

ʨʳʚʠʩʪʦʛʦ, ʟʘʣʝʛʘʥʠʷ ʦʥʠ ʨʘʟʚʠʪʳ ʚ ʉʨʝʜʥʝʤ ʠ ʅʠʞʥʝʤ ʇʦʚʦʣ-

ʞʴʝ, ʧʦ ʧʨʘʚʦ- ʠ ʣʝʚʦʙʝʨʝʞʴʶ ɺʦʣʛʠ, ʚʦʣʞʩʢʦʡ ʜʝʣʴʪʝ, ʂʘʣʤʳ-

ʢʠʠ, ʩʠʩʪʝʤʝ ʜʝʧʨʝʩʩʠʡ ʂʘʡʩʘʮʢʦʝ-ʕʣʴʪʦʥ-ɹʘʩʢʫʥʯʘʢ ʠ ʜʦʣʠʥʝ 

ʋʨʘʣʘ (ʩʤ. ʨʠʩ. 1). 

ʉʨʝʜʥʝʝ ʠ ʅʠʞʥʝʝ ʇʦʚʦʣʞʴʝ. ɿʜʝʩʴ ʛʣʠʥʳ ʠʟʫʯʘʣʠʩʴ ɸ.ʅ. ʄʘ-

ʟʘʨʦʚʠʯʝʤ [1935], ʅ.ʀ. ʅʠʢʦʣʘʝʚʳʤ [1935], ɽ.ɺ. ʐʘʥʮʝʨʦʤ 

[1951], ʖ.ɸ. ʃʘʚʨʫʰʠʥʳʤ [1964], ɻ.ɺ. ʆʙʠʜʠʝʥʪʦʚʦʡ ʠ ʜʨ. 

[1962]. ɺ ʇʦʚʦʣʞʴʝ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʦ-

ʚʘ ʩʣʘʛʘʶʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʚʪʦʨʦʡ ʪʝʨʨʘʩʳ ʨ. ɺʦʣʛʠ ʠ ʝʝ ʢʨʫʧʥʳʭ 

ʧʨʠʪʦʢʦʚ ï ɹʦʣʴʰʦʛʦ ʠ ʄʘʣʦʛʦ ʀʨʛʠʟʘ, ɽʨʫʩʣʘʥʘ, ɹʦʣʴʰʦʛʦ ʏʝ-

ʨʝʤʰʘʥʘ, ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʜʨʝʚʥʠʤ, ʥʳʥʝ ʦʩʚʦʝʥʥʤr ʨʝʯ-

ʥʦʡ ʩʝʪʴʶ, ʵʨʦʟʠʦʥʥʳʤ ʬʦʨʤʘʤ. ʆʥʠ ʧʨʦʩʪʠʨʘʁ ʪʩʷ ʜʘʣʝʢʦ 

ʚʛʣʫʙʴ ʚʦʜʦʨʘʟʜʝʣʦʚ: ʪʘʢ, ʧʦ ʨ. ɹʦʣ. ʀʨʛʠʟʫ ʧʨʦʥʠʢʘʶʪ ʙʦʣʝʝ ʯʝʤ 

ʥʘ 70 ʢʤ ʢ ʚʦʩʪʦʢʫ. ʇʦʣʦʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚ 

ʜʨʝʚʥʝʤ ʚʦʣʞʩʢʦʤ ʵʩʪʫʘʨʠʠ ʤʝʞʜʫ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦ-

ʩʪʴʶ ʠ ɾʠʛʫʣʝʚʩʢʠʤ ʤʘʩʩʠʚʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ 2 ʜʦ 30ï40 ʢʤ 

[ʆʙʠʜʠʝʥʪʦʚʘ ʠ ʜʨ., 1962], ʘ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢ ʩʝʚʝʨʫ ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 600 ʢʤ (ʨʠʩ. 2). ɺ ʤʝʩʪʘʭ ʨʘʟʤʳʚʘ ʭʚʘʣʳʥʩʢʦʡ 

ʪʝʨʨʘʩʳ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʘʢʪʠʚʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʠ ʟʘ-

ʧʦʣʥʷʶʪ ʨʝʯʥʳʝ ʜʥʠʱʘ (ʬʦʪʦ 1). 

ʉʝʚʝʨʥʘʷ ʪʦʯʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʨʘʩʧʦʣʘʛʘ-

ʝʪʩʷ ʚ ʫʩʪʴʝ ʨ. ɹʦʣ. ʏʝʨʝʤʰʘʥʘ, ʟʜʝʩʴ ʚ ʢʦʪʣʦʚʠʥʝ ɺʦʣʞʩʢʦʡ ɻʕʉ 

ʚ ʨʘʟʨʝʟʝ ʭʚʘʣʳʥʩʢʠʭ ʩʫʧʝʩʝʡ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʩʣʦʠ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ [ʆʙʠʜʠʝʥʪʦʚʘ ʠ ʜʨ., 1962]. ʉʘʤʦʝ ʩʝʚʝʨʥʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝ-

ʥʠʝ ʭʚʘʣʳʥʩʢʦʡ ʬʘʫʥʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʜʦʣʠʥʝ 

ʄʘʣʦʛʦ ʂʘʨʘʤʘʥʘ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʳ ʨʘʢʦʚʠʥʳ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ 

ʤʦʣʣʶʩʢʦʚ. 

ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʦʣʞʩʢʦʡ ʜʦʣʠʥʳ ʢʨʦʚʣʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ 25ï35 ʤ, ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʷʩʴ ʢ ʶʛʫ, ʢ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʜʦ +20ï-25 ʤ 

[ʆʙʠʜʠʝʥʪʦʚʘ ʠ ʜʨ., 1962; ʄʦʩʢʚʠʪʠʥ, 1962; ɺʘʩʠʣʴʝʚ, 1961]. ʉʝ-

ʚʝʨʥʝʝ ʝʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʪʤʝʪʦʢ 
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+40 ʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʚ ʜʝʧʨʝʩʩʠʷʭ ʜʦʩʪʠʛʘʝʪ 12 ʤ ʠ ʙʦ-

ʣʝʝ, ʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 2ï5 ʤ. 

ʃʝʚʦʙʝʨʝʞʴʝ ʠ ʧʨʘʚʦʙʝʨʝʞʴʝ ʅʠʞʥʝʡ ɺʦʣʛʠ (ʩʤ. ʨʠʩ. 1). ʕʪʦ 

ʩʘʤʦʝ ʢʨʫʧʥʦʝ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ, ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥʥʦʝ ʂ. ɹʵʨʦʤ ʫ ʏʝʨʥʦʛʦ ʗʨʘ [1856], ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʦʧʠʩʘʥʥʦʝ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ [ʂʦʚʜʘ, 1950; ʇʨʘʚʦ-

ʩʣʘʚʣʝʚ, 1959; ɾʫʢʦʚ, 1945; ʅʠʢʦʣʘʝʚ, 1953; ɹʨʠʮʳʥʘ, 1954; ɺʘ-

ʩʠʣʴʝʚ, 1961; ɸʨʭʠʧʦʚ, 1958; ʌʝʜʦʨʦʚ, 1957; ʄʝʥʘʙʜʝ, 1989; ʉʚʠ-

ʪʦʯ, ʗʥʠʥʘ, 1997 ʠ ʜʨ.]. ɿʜʝʩʴ ʛʣʠʥʳ ʩʧʣʦʰʥʳʤ ʧʦʢʨʦʚʦʤ ʨʘʟʚʠ-

ʪʳ ʚ ʧʨʝʜʝʣʘʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʡ ʜʦʣʠʥʳ ʨ. ɺʦʣʛʠ, ʛʜʝ 

ʩʣʘʛʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʝʝ ʦʙʰʠʨʥʦʡ ʚʪʦʨʦʡ ʪʝʨʨʘʩʳ ʠ ʩʤʝʞʥʳʭ 

ʥʠʟʤʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ. 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʭʚʘʣʳʥʩʢʠʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠ-

ʥʝ ʨ. ɺʦʣʛʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ [ʆʙʠʜʠʝʥʪʦʚʘ, ɻʫʙʦʥʠʥʘ, 1962]. 



14 

 

ʆʪʣʦʞʝʥʠʷ ʦʙʥʘʞʘʶʪʩʷ ʚʦ ʚʧʝʯʘʪʣʷʶʱʠʭ ʵʨʦʟʠʦʥʥʳʭ ʦʙʨʳ-

ʚʘʭ ʣʝʚʦʙʝʨʝʞʴʷ ɸʭʪʫʙʳ ʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ɺʦʣʛʠ ʠ ʚʩʢʨʳʚʘʶʪ 

ʧʨʝʢʨʘʩʥʳʝ ʨʘʟʨʝʟʳ ʜʨʝʚʥʝʚʦʣʞʩʢʦʛʦ ʵʩʪʫʘʨʠʷ ʂʘʩʧʠʷ, ʟʘʧʦʣ-

ʥʝʥʥʦʛʦ ʰʦʢʦʣʘʜʥʳʤʠ ʛʣʠʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʢʘʩʧʠʡʩʢʠʤʠ ʦʩʘʜʢʘ-

ʤʠ. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʢʨʦʚʣʷ ʦʪʣʦʞʝʥʠʡ ʥʘ ʩʝʚʝʨʝ ʅʠʞʥʝʡ ɺʦʣʛʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʦʪʤʝʪʢʘʭ ʦʢʦʣʦ +25 ʤ ʘʙʩ. ʚʳʩ. ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʧʘʜʝʥʠʝʤ ʢ ʶʛʫ ʜʦ +15 ʤ ʫ ʏʝʨʥʦʛʦ ʗʨʘ ʠ ʉʝʣʠʪʨʝʥʥʦʛʦ ʠ ʜʦ -10 

ʤ ʚ ʚʝʨʭʦʚʴʷʭ ʜʝʣʴʪʳ ɺʦʣʛʠ. ɻʣʫʙʠʥʘ ʜʦʭʚʘʣʳʥʩʢʦʛʦ ʚʨʝʟʘ ʚ ʜʝ-

ʧʨʝʩʩʠʷʭ, ʢʦʥʪʨʦʣʠʨʫʶʱʘʷ ʤʦʱʥʦʩʪʴ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʚ ʮʝʣʦʤ 

ʥʝʚʳʩʦʢʘʷ, ʚ ʩʨʝʜʥʝʤ 2ï4 ʤ, ʥʦ ʤʦʞʝʪ ʨʝʟʢʦ ʠʟʤʝʥʷʪʴʩʷ. ʊʘʢ, ʚ 

ʨʘʟʨʝʟʝ ʉʚʝʪʣʳʡ ʗʨ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʤ, ʘ ʚ 5 ʢʤ ʶʞʥʝʝ, ʚ ʈʘʡʛʦ-

ʨʦʜʝ, ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 2 ʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʨʦʚʥʦʤ ʜʦʭʚʘ-

ʣʥrʩʢʦʤ ʣʦʞʝ ʜʦʣʠʥʳ. 
 

 
ʌʦʪʦ 1. ʇʝʨʝʦʪʣʦʞʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʚʳʤʪrʳʭ ʠʟ ʭʚʘʣʳʥʩʢʦʡ 

ʪʝʨʨʘʩʳ ʚ ʫʩʪʴʝ ʨ. ɽʨʫʩʣʘʥ. 

 

ɼʝʣʴʪʘ ɺʦʣʛʠ (ʩʤ. ʨʠʩ. 1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʘʤʳʡ ʶʞʥʳʡ ʨʘʡʦʥ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ; ʚʧʝʨʚʳʝ ʦʥʠ ʠʟʫʯʘʣʠʩʴ ʟʜʝʩʴ 

ʇ.ɸ. ʇʨʘʚʦʩʣʘʚʣʝʚʳʤ [1926], ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʄ.ʄ. ɾʫʢʦʚʳʤ 

[1945], ʅ.ɻ. ʂʨʘʩʥʦʚʦʡ ʠ ʄ.ʇ. ʈʘʯʢʦʚʩʢʦʡ [ɻʝʦʣʦʛʠʷ..., 1951], 

ʖ.ʄ.ɺʘʩʠʣʴʝʚʳʤ [1961], ʄ.ʇ. ɹʨʠʮʳʥʦʡ [1964], ʀ.ɺ. ʄʝʥʘʙʜʝ 
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[1989, 1991], ɻ.ʀ. ʈʳʯʘʛʦʚʳʤ [1997], ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ 

ʊ.ɸ.ʗʥʠʥʦʡ [1997], ʉ. ʂʨʦʦʥʝʥʙʝʨʛʦʤ ʠ ʜʨ. [2005]. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʇʦʚʦʣʞʴʷ, ʚ ʜʝʣʴʪʝ ɺʦʣʛʠ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ 

ʨʘʟʚʠʪʳ ʚ ʚʠʜʝ ʤʦʟʘʠʯʥʦʛʦ ʧʦʢʨʦʚʘ, ʚ ʷʜʨʘʭ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ. 

ɿʜʝʩʴ ʦʥʠ ʩʣʘʛʘʶʪ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʦʪ ʨʘʟʤʳʚʘ ʦʩʥʦʚʘʥʠʷ ʙʫʛʨʦ-

ʚʦʡ ʪʦʣʱʠ, ʦʙʳʯʥʦ ʫʥʠʯʪʦʞʝʥʥʳʝ ʵʨʦʟʠʝʡ ʚ ʤʝʞʙʫʛʨʦʚʳʭ ʫʯʘʩʪ-

ʢʘʭ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚ ʧʦʛʨʝʙʝʥʥʦʤ ʨʝʣʴʝʬʝ ʛʣʠʥʳ ʦʙʨʘʟʫʶʪ 

ʥʝʚʳʩʦʢʠʝ (1ï3 ʤ) ʧʦʣʦʛʠʝ ʧʦʜʥʷʪʠʷ, ʦʪʚʝʯʘʶʱʠʝ ʷʜʨʘʤ ʙʫʛʨʦʚ, 

ʧʝʨʝʤʝʞʘʶʱʠʝʩʷ ʩ ʫʯʘʩʪʢʘʤʠ ʠʭ ʦʪʩʫʪʩʪʚʠʷ (ʪ.ʝ. ʨʘʟʤʳʚʘ), ʭʦʪʷ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʛʣʠʥ ʙʳʣʦ ʧʨʠʫʨʦʯʝʥʦ ʢ ʜʝʧʨʝʩʩʠʷʤ 

ʨʝʣʴʝʬʘ ʜʦʭʚʘʣʳʥʩʢʦʡ ʜʝʣʴʪʳ. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘ-

ʣʝʛʘʶʱʠʭ ʚ ʮʦʢʦʣʝ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʥʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʨʬʦʤʝʪʨʠʠ ʙʫʛʨʦʚ, ʣʠʙʦ ʫʯʘʩʪʢʘʤ ʥʘʠ-

ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ ʙʫʛʨʦʚʦʡ ʪʦʣʱʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʩʝʚʝʨʥʦʤ 

ʩʢʣʦʥʝ ʙʫʛʨʘ ʖʞʥʦʝ ʃʝʥʠʥʦ, ʧʦʜʤʳʪʦʛʦ ʧʨʦʪʦʢʦʡ ɺʦʣʛʠ, ʰʦʢʦ-

ʣʘʜʥʳʝ ʛʣʠʥʳ ʟʘʣʝʛʘʶʪ ʙʦʣʝʝ ʯʝʤ ʥʘ 3 ʤ ʚʳʰʝ, ʥʝʞʝʣʠ ʚ ʝʛʦ ʷʜ-

ʨʝ. ʇʨʠ ʵʪʦʤ ʧʦʜʥʷʪʠʝ ʠʭ ʢʨʦʚʣʠ ʩʚʷʟʘʥʦ ʩ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʤʦʱʥʦʩʪʠ ʥʠʞʝʣʝʞʘʱʠʭ ʭʘʟʘʨʩʢʠʭ ʧʝʩʢʦʚ, ʪ.ʝ. ʠʤʝʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

ʦʙʣʝʢʘʥʠʷ, ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʥʘʷ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʙʫʛʨʘ. 

ʇʦ ʧʝʨʠʬʝʨʠʠ ʙʫʛʨʦʚ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʦʙʳʯʥʦ ʨʘʟʤʳʪʳ, 

ʟʜʝʩʴ ʙʫʛʨʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʯʘʩʪʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʝʩʢʘʭ ʩ ʨʘʥʥʝʭʚʘ-

ʣʳʥʩʢʦʡ ʬʘʫʥʦʡ, ʣʠʙʦ ʥʘ ʧʝʩʢʘʭ ʠ ʘʣʝʚʨʠʪʘʭ ʩ ʨʘʢʦʚʠʥʘʤʠ ʨʘʥ-

ʥʝʭʘʟʘʨʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʠʞʥʝʭʘʟʘʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʠ ʚ ʤʝʞʙʫʛʨʦʚʳʭ ʧʦʥʠʞʝʥʠʷʭ, ʛʜʝ ʧʝʨʝʢʨʳʪʳ 

ʤʘʣʦʤʦʱʥʳʤ ʩʣʦʝʤ ʞʝʣʪʦ-ʙʫʨʳʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʝʡ, ʩʭʦʜʥʳʭ ʩ 

ʙʫʛʨʦʚʦʡ ʪʦʣʱʝʡ. 

ɺ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʠʥ ʚ ʚʦʣʞʩʢʦʡ ʜʝʣʴʪʝ ʠʤʝʶʪʩʷ 

ʨʘʟʣʠʯʠʷ. ɻʣʠʥʳ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪʳ ʚ ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ 

ʧʦʜʩʪʝʧʥʳʭ ʠʣʴʤʝʥʷʭ, ʟʜʝʩʴ ʠʭ ʦʩʥʦʚʘʥʠʝ ʚʩʢʨʳʪʦ ʥʘ ʦʪʤʝʪʢʘʭ -

24.3ï-34.3 [ɻʝʦʣʦʛʠʷ..., 1951] ʩ ʦʯʝʚʠʜʥʳʤ ʧʘʜʝʥʠʝʤ ʢ ʶʛʫ ʠ ʮʝʥ-

ʪʨʫ ʜʝʣʴʪʳ. ʄʝʞʙʫʛʨʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʛʣʠʥʳ ʨʘʟʤʳʪʳ, ʚ 

ʚʦʩʪʦʯʥʳʭ ʧʦʜʩʪʝʧʥʳʭ ʠʣʴʤʝʥʷʭ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ, ʯʝʤ 

ʚ ʟʘʧʘʜʥʳʭ. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʙʵʨʦʚʩʢʠʝ ʙʫʛʨʳ ʠ ʧʦʜʩʪʠʣʘʶ-

ʱʠʝ ʠʭ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʨʘʟʤʳʪʳ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʣʠʰʴ ʚ ʟʘʧʘʜ-

ʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʝʝ ʯʘʩʪʷʭ ʚ ʷʜʨʘʭ ʨʝʜʢʠʭ, ʧʣʦʭʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ 

ʙʫʛʨʦʚ. ɺ ʧʦʛʨʝʙʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʫʨʝʥʠʷ, ʰʦʢʦ-

ʣʘʜʦʧʦʜʦʙʥʳʝ ʛʣʠʥʳ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʧʦʣʫʟʘʪʦʧʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʘʚʘʥʜʝʣʴʪʳ [Kroonenberg et al., 2005]. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠʭ ʧʨʠ-
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ʩʫʪʩʪʚʠʝ ʟʜʝʩʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʞʝʥʠʝʤ ʨʘʟʤʳʪʳʭ 

ʙʫʛʨʦʚ, ʥʦ ʠ ʟʘʧʦʣʥʝʥʠʝʤ ʰʦʢʦʣʘʜʥʳʤʠ ʛʣʠʥʘʤʠ ʜʦʭʚʘʣʳʥʩʢʠʭ 

ʚʦʣʞʩʢʠʭ ʧʨʦʪʦʢ. 

ʂʘʣʤʳʢʠʷ (ʩʤ. ʨʠʩ. 1). ʅʘ ʶʛʝ ʂʘʣʤʳʢʠʠ, ʢʘʢ ʠ ʚ ʜʝʣʴʪʝ ɺʦʣ-

ʛʠ, ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʠʤʝʶʪ ʤʦʟʘʠʯʥʦʝ, ʥʦ ʙʦʣʝʝ ʨʝʜʢʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ [ʅʠʢʦʣʘʝʚ, 1962; ʂʘʨʘʥʜʝʝʚʘ ʠ ʜʨ., 1958]. ɿʜʝʩʴ ʦʥʠ 

ʤʘʣʦʤʦʱʥʳʤ ʧʦʢʨʦʚʦʤ ʚʳʧʦʣʥʷʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ 

ʢʦʪʣʦʚʠʥʳ ʜʝʬʣʷʮʠʦʥʥʦʛʦ ʠ ʩʦʨʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɻʠʧʩʦ-

ʤʝʪʨʠʯʝʩʢʠ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʪʤʝʪʢʘʭ ʦʪ +10ï15 ʤ ʘʙʩ. ʚʳʩ., 

ʛʜʝ ʟʘʣʝʛʘʶʪ ʚ ʦʩʥʦʚʘʥʠʠ ʩʦʨʦʚʳʭ ʠ ʜʝʬʣʷʮʠʦʥʥʳʭ ʜʝʧʨʝʩʩʠʡ, ʜʦ 

-25 ʤ ʚ ʦʩʥʦʚʘʥʠʠ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ ʫ ʂʨʘʩʠʥʩʢʦʛʦ ʠ ʃʘʛʘʥʠ. 

ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʩʝʚʝʨʝ ʂʘʣ-

ʤʳʢʠʠ, ʛʜʝ ʦʥʠ ʦʧʠʩʘʥʳ ʝʱʝ ʅ.ɹ. ɹʘʨʙʦʪ-ʜʝ-ʄʘʨʥʠ [1862] ʠ ʇ.ɸ. 

ʇʨʘʚʦʩʣʘʚʣʝʚʳʤ [1908]. ɺʙʣʠʟʠ ʧʨʝʜʝʨʛʝʥʠʥʩʢʦʛʦ ʫʩʪʫʧʘ ʦʥʠ 

ʚʳʧʦʣʥʷʶʪ ʛʣʫʙʦʢʠʝ ʙʘʣʢʠ ʠ ʜʦʣʠʥʳ ʩʪʝʧʥʳʭ ʨʝʯʝʢ. ʆʪʣʦʞʝʥʠʷ 

ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʬʘʮʠʘʣʴʥʳʡ ʩʦʩʪʘʚ, ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʫʶ 

ʬʘʫʥʫ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ [ʌʝʜʦʨʦʚ, 1958], ʜʦʩʪʠʛʘʶʪ ʤʦʱ-

ʥʦʩʪʠ 15 ʤ ʠ ʙʦʣʝʝ ʠ ʟʘʣʝʛʘʶʪ ʥʘ ʦʪʤʝʪʢʘʭ 10ï25 ʤ ʘʙʩ. ʚʳʩ. 

ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳ ʚ ʨʘʟʨʝʟʘʭ ɺʦʩʪʦʯʥʦʛʦ 

ʄʘʥʳʯʘ [ʉʚʠʪʦʯ ʠ ʜʨ., 2010]. ɿʜʝʩʴ ʚ ʦʧʦʨʥʦʤ ʨʘʟʨʝʟʝ ʄʘʥʳʯʘ 

çʃʝʚʳʡ ʦʩʪʨʦʚè ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ ʟʘʣʝʛʘʶʪ 

ʚ ʦʩʥʦʚʘʥʠʠ ʭʚʘʣʳʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ ʧʝʨʝʢʨʳʪʳ ʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘ-

ʤʠ ʠ ʩʫʧʝʩʷʤʠ ʩ ʭʚʘʣʳʥʩʢʠʤʠ ʨʘʢʦʚʠʥʘʤʠ: Didacna protracta, D. 

ebersini ʠ ʜʨ. 

ʉʠʩʪʝʤʘ ʜʝʧʨʝʩʩʠʡ ʕʣʴʪʦʥ-ɹʘʩʢʫʥʯʘʢ (ʩʤ. ʨʠʩ. 1). ʕʪʦ ʦʙʰʠʨ-

ʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʟʜʝʩʴ ʦʥʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʠʩʪʝʤʝ ʢʨʫʧʥʳʭ ʧʦʥʠʞʝʥʠʡ ʨʝʣʴʝʬʘ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ: ʂʘʡʩʘʮʢʦʝ, ʕʣʴʪʦʥ-

ɹʘʪʢʫʣʴʩʢʦʝ ʠ ɹʘʩʢʫʥʯʘʢʩʢʦʝ, ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʭ, ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 200 ʢʤ. ʆʪʣʦʞʝʥʠʷ ʨʘʩʩʤʘʪ-

ʨʠʚʘʣʠʩʴ ʇ.ɸ. ʇʨʘʚʦʩʣʘʚʣʝʚʳʤ [1926], ʄ.ʄ. ɾʫʢʦʚʳʤ [1935], 

ʖ.ʄ. ɺʘʩʠʣʴʝʚʳʤ [1961], ʉ.ɸ. ɸʨʭʠʧʦʚʳʤ [1958], ɸ.ɸ. ʉʚʠʪʦ-

ʯʝʤ [1964] ʠ ʦʩʦʙʝʥʥʦ ʜʝʪʘʣʴʥʦ ʄ.ʇ. ɹʨʠʮʳʥʦʡ [1954]. ʅʘ ʩʦ-

ʩʪʘʚʣʝʥʥʦʡ ʝʶ ʩʭʝʤʝ (ʨʠʩ. 3) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ 

ʩʧʣʦʰʥʳʤ ʧʦʢʨʦʚʦʤ ʤʦʱʥʦʩʪʴʶ ʦʪ 5 ʜʦ 13 ʤ ʠ ʙʦʣʝʝ ʟʘʧʦʣʥʷʶʪ 

ʦʙʰʠʨʥʳʝ ʠ ʥʠʟʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʚʨrʘʞʝʥʥʳʝ ʚ ʚʠʜʝ ʣʠʤʘʥʦʚ, ʩʦʨʦʚ ʠ ʦʟʝʨ. 
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ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ [ɹʨʠʮʳʥʘ, 1954]. ʋʩ-

ʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1ï5 ï ʛʦʨʠʟʦʥʪʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʤʦʱʥʦʩʪʴʶ 0ï2 

ʤ (1), 2ï5 ʤ (2), 5ï8 ʤ (3), 8ï13 ʤ (4) ʠ ʩʚʳʰʝ 13 ʤ (5); 6 ï ʧʨʝʜʧʦʣʘʛʘʝ-

ʤʘʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʜʦ ʫʥʠʯʪʦʞʝʥʠʷ ʠʭ 

ʧʨʦʮʝʩʩʘʤʠ ʜʝʥʫʜʘʮʠʠ; 7 ï ʣʠʥʠʠ ʧʨʦʬʠʣʝʡ. 

 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʧʨʝʩʩʠʡ ʚ ʨʝʣʴʝʬʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝ-

ʥʘ ʩʦʣʷʥʦʢʫʧʦʣʴʥʦʡ ʪʝʢʪʦʥʠʢʦʡ ï ʩ ʘʢʪʠʚʥʳʤ ʦʪʪʦʢʦʤ ʩʦʣʠ ʠʟ 

ʤʝʞʢʫʧʦʣʴʥʳʭ ʠ ʚʥʫʪʨʠʢʫʧʦʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʷʜʨʘ ʢʫʧʦʣʦʚ. ʕʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʘʩʪʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʬʦʨʤʳ ʧʘʣʝʦ- ʠ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʩʦʝʜʠʥʷʶʪʩʷ ʙʦʣʝʝ ʫʟʢʠʤʠ ʠ ʤʝʥʝʝ ʛʣʫʙʦʢʠ-

ʤʠ ʣʦʞʙʠʥʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʤʦʱʥʦʩʪʴ ʛʣʠʥ ʩʦʢʨʘʱʘʝʪʩʷ. 

ɺ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʇ.ɸ. ʇʨʘʚʦʩʣʘʚʣʝʚʘ [1908, 

1926], ʄ.ʄ. ɾʫʢʦʚʘ [1941], ʄ.ɺ. ʂʘʨʘʥʜʝʝʚʦʡ [1956] ʠ ɺ.ɸ. ʅʠ-

ʢʦʣʘʝʚʘ [1953], ʄ.ʇ. ɹʨʠʮʳʥʘ [1954] ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʚ ʇʨʠʢʘʩ-

ʧʠʠ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʠʤʝʶʪ ʥʝ ʩʧʣʦʰʥʦʝ, ʘ ʧʨʝʨʳʚʠʩʪʦʝ ʟʘʣʝ-

ʛʘʥʠʝ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦ-

ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʶʪ, 

ʟʜʝʩʴ ʚ ʜʝʧʨʝʩʩʠʷʭ ʨʝʣʴʝʬʘ ʨʘʟʚʠʪʳ ʠʭ ʬʘʮʠʘʣʴʥʳʝ ʘʥʘʣʦʛʠ ï 

çʧʘʯʢʘ ʧʝʨʝʩʣʘʠʚʘʥʠʷè [ʉʚʠʪʦʯ, 1964]: ʪɻʦ ʩʣʦʠʩʪʘʷ ʪʦʣʱʘ ʛʣʠʥ ʠ 

ʧʝʩʢʦʚ ʩʝʨʦʡ ʠ ʩʝʨʦ-ʩʠʟʦʡ ʦʢʨʘʩʢʠ, ʩʦʜʝʨʞʘʱʘʷ ʩʧʝʮʠʬʠʯʥʳʡ 

ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. 
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ɼʦʣʠʥʘ ʨ. ʋʨʘʣ (ʩʤ. ʨʠʩ. 1). ʂʘʢ ʠ ʚ ʜʦʣʠʥʝ ɺʦʣʛʠ, ʰʦʢʦʣʘʜ-

ʥʳʝ ʛʣʠʥʳ ʚ ʚʠʜʝ ʧʦʢʨʦʚʘ ʟʘʧʦʣʥʷʶʪ ʦʙʰʠʨʥʫʶ ʥʠʟʤʝʥʥʫʶ 

ʣʦʞʙʠʥʫ ʜʨʝʚʥʝʛʦ ʜʦʭʚʘʣʳʥʩʢʦʛʦ ʵʩʪʫʘʨʠʷ, ʨʘʩʧʦʣʘʛʘʚʰʝʛʦʩʷ ʥʝ 

ʪʦʣɹʢʦ ʚ ʜʦʣʠʥʝ ʨ. ʋʨʘʣ, ʥʦ ʠ ʥʘ ʩʤʝʞʥʦʡ ʥʠʟʤʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ. ʆʪʣʦʞʝʥʠʷ ʧʦ ʦʧʦʨʥʳʤ ʨʘʟʨʝʟʘʤ 

(ʄʝʨʛʝʥʝʚʦ, ʂʘʣʤʳʢʦʚʦ, ʍʘʨʴʢʠʥʦ ʠ ʜʨ.) ʚʩʢʨʳʪʳ ʚ ʩʨʝʜʥʝʤ ʪʝ-

ʯʝʥʠʠ ʨʝʢʠ, ʟʜʝʩʴ ʦʥʠ ʟʘʣʝʛʘʶʪ ʥʘ ʘʙʩ. ʦʪʤʝʪʢʘʭ ʦʪ 10 ʜʦ 0 ʤ, ʩʣʘ-

ʛʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ. ɺʳʰʝ ʧʦ ʪʝʯʝʥʠʶ 

ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʦʪʤʝʯʝʥʳ ʩʝʚʝʨʥʝʝ ʋʨʘʣʴʩʢʘ (ʨʘʟʨʝʟ ʂʦʞʝʭʘ-

ʨʦʚʩʢʠʡ [ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986]). ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʋʨʘʣ (ʶʞ-

ʥʝʝ ʧ. ɿʝʣʝʥʳʡ) ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ, ʦʥʠ ʬʘʮʠ-

ʘʣʴʥʦ ʩʤʝʥʷʶʪʩʷ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʭʚʘʣʳʥ-

ʩʢʠʤʠ ʧʝʩʢʘʤʠ [ʉʚʠʪʦʯ, ɹʨʘʪʘʥʦʚʘ, 1998]. 

 

1.2. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚʝʩʴʤʘ ʨʘʟ-

ʥʦʦʙʨʘʟʥʦʝ. ʆʥʠ ʠʤʝʶʪ ʦʙʝɦʝ ʧʘʜʝʥʠʝ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʚ ʮʝʣʦʤ 

ʩʦʛʣʘʩʥʦʝ ʩ ʦʙʱʠʤ ʫʢʣʦʥʦʤ ʜʦʭʚʘʣʳʥʩʢʦʛʦ ʠ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʛʦ 

ʨʝʣʴʝʬʘ ʠ ʫʨʦʚʥʝʤ ʚʦʜ ʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʄʘʢʩʠʤʘʣʴʥʦ 

ʚʳʩʦʢʦʝ ʧʦʣʦʞʝʥʠʝ ʛʣʠʥ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʦʩʪʠʛʘʶʱʝʝ ʦʪʤʝʪʦʢ 

+40 ʤ ʘʙʩ. ʚʳʩ. (ʘ ʚʦʟʤʦʞʥʦ ʠ ʚʳʰʝ), ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʩʝʚʝʨʝ ʂʘʣ-

ʤʳʢʠʠ ʠ ʚ ʜʦʣʠʥʝ ʨ. ɺʦʣʛʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʚʳʰʝ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ 

[ʆʙʠʜʠʝʥʪʦʚʘ, ɻʫʙʦʥʠʥʘ, 1962]. ʅʠʞʝ ʧʦ ʜʦʣʠʥʝ ʫʨʦʚʝʥʴ ʟʘʣʝʛʘ-

ʥʠʷ ʛʣʠʥ ʩʥʠʞʘʝʪʩʷ ʜʦ ʘʙʩ. ʦʪʤʝʪʦʢ +25 ʤ. ʖʞʥʝʝ, ʚ ʧʨʝʜʝʣʘʭ 

ʅʠʞʥʝʡ ɺʦʣʛʠ, ʟʘʣʝʛʘʥʠʝ ʢʨʦʚʣʠ ʛʣʠʥ ʧʘʜʘʝʪ ʜʦ +20 ʤ ʚ ʨʘʡʦʥʝ 

ʉʚʝʪʣʦʛʦ ʗʨʘ ʠ ʜʦ -15 ʤ ʚ ʚʝʨʭʦʚʴʷʭ ʜʝʣʴʪʳ ʨ. ɺʦʣʛʠ. ɺ ʧʨʠʤʦʨ-

ʩʢʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ʧʦʜʦʰʚʘ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʦʪʤʝʪʢʘʭ -22ï-34 ʤ ʘʙʩ. ʚʳʩ. [ɻʝʦʣʦʛʠʷ, 1970]. 

ʆʪʤʝʯʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʨʠʩ. 4, ʛʜʝ 

ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ʢʨʦʚʣʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʧʦ ʨʘʟʨʝʟʘʤ ʣʝʚʦ-

ʙʝʨʝʞʴʷ ʜʦʣʠʥʳ ʨ. ɺʦʣʛʠ ʦʪ ɼʫʭʦʚʠʮʢʦʛʦ ʥʘ ʉʨʝʜʥʝʡ ɺʦʣʛʝ ʜʦ 

ʧʨʠʤʦʨʩʢʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ɺʦʣʛʠ (ʩʢʚ. 20) [ɻʝʦʣʦʛʠʷ, 1951]. ɿʜʝʩʴ 

ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʳ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʷ ʢʨʦʚʣʠ ʛʣʠʥ: ʚʳ-

ʧʦʣʦʞʝʥʥʦʝ, ʩ ʧʘʜʝʥʠʝʤ ʥʘ 10 ʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 500 ʢʤ, ʦʪʤʝʯʝʥ-

ʥʦʝ ʚ ʜʨʝʚʥʝʤ ʭʚʘʣʳʥʩʢʦʤ ʵʩʪʫʘʨʠʠ ʜʦʣʠʥʳ ʨ. ɺʦʣʛʠ; ʶʞʥʝʝ ʙʦ-

ʣʝʝ ʢʨʫʪʦʝ, ʩ ʧʘʜʝʥʠʝʤ ʥʘ 35 ʤ ʥʘ ʨʘʩʩʪʦʥ̫ʠʠ ʦʢʦʣʦ 400 ʢʤ, ʜʦ 

ʚʝʨʭʦʚʴʝʚ ʜʝʣʴʪʳ ɺʦʣʛʠ; ʠ ʦʯʝʥʴ ʢʨʫʪʦʝ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʣʴʪʝ, ʩ 

ʧʘʜʝʥʠʝʤ ʜʦ 20 ʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 100 ʢʤ. ɺʳʩʦʢʦʝ ʧʦʣʦʞʝ-

ʥʠʝ (+35 ʤ ʠ ʚʳʰʝ) ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʠʤʝʶʪ ʚʜʦʣʴ ʧʨʝʜʝʨʛʝ-
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ʥʠʥʩʢʦʛʦ ʫʩʪʫʧʘ ʚ ʂʘʣʤʳʢʠʠ, ʛʜʝ ʚʳʧʦʣʥʷʶʪ ʨʘʩʩʝʢʘʶʱʠʝ ʝʛʦ 

ʛʣʫʙʦʢʠʝ ʙʘʣʢʠ. ʊʘʢ, ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʧ. ʊʫʥʜʫʪʦʚʦ, ʥʘ ʘʙʩ. 

ʦʪʤʝʪʢʘʭ 35ï38 ʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʭʚʘʣʳʥʩʢʘʷ ʪʝʨʨʘʩʘ, 

ʩʣʘʙʦ ʧʨʠʧʦʜʥʷʪʘʷ ʢ ʟʘʪʷʥʫʪʦʤʫ ʰʣʝʡʬʦʤ ʧʨʝʜʝʨʛʝʥʠʥʩʢʦʤʫ ʫʩ-

ʪʫʧʫ. 

 

 
ʈʠʩ. 4. ʉʭʝʤʘ ʧʦʣʦʞʝʥʠʷ ʢʨʦʚʣʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʧʦ ʨʘʟʨʝʟʘʤ ʣʝʚʦʙʝ-
ʨʝʞʴʷ ʜʦʣʠʥʳ ʨ. ɺʦʣʛʠ [ɻʝʦʣʦʛʠʷé, 1951; ʄʝʥʘʙʜʝ, 1989]. ʈʘʟʨʝʟʳ: 1 ï 
ɼʝʣʴʪʘ, ʩʢʚ. 20; 2 ï ʉʝʣʠʪʨʝʥʥʦʝ; 3 ï ɹʫʛʦʨ; 4 ï ɸʭʪʫʙʠʥʩʢ; 5 ï ʉʨʝʜʥʷʷ 
ɸʭʪʫʙʘ; 6 ï ʆʪʨʘʜʥʦʝ; 7 ï ʊʝʨʥʦʚʘʷ ɹʘʣʢʘ; 8 ï ʆʯʢʫʨʦʚʢʘ; 9 ï ʕʥʛʝʣʴʩ; 
10 ï ʄʠʭʘʡʣʦʚʢʘ; 11 ï ɼʫʭʦʚʠʯʥʦʝ. 

 

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ [ɹʨʳʣʝʚ ʠ ʜʨ., 1980; 

ɹʨʠʮʳʥʘ, 1954; ɺʘʩʠʣʴʝʚ, 1961; ʄʦʨʦʟʦʚ, 1955; ʈʝʫʪʦʚʘ, 1956], 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʠʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ ʨʘʩʧʦ-

ʣʘʛʘʝʪʩʷ ʥʘ ʘʙʩ. ʦʪʤʝʪʢʘʭ 20ï25 ʤ ʠ ʧʨʠʫʨʦʯʝʥ ʢ ʝʛʦ ʧʨʠʚʦʣʞʩʢʦʡ 

ʯʘʩʪʠ. ɺʙʣʠʟʠ ʧʨʝʜʩʳʨʪʦʚʦʛʦ ʫʩʪʫʧʘ ʛʣʠʥʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʪʤʝʪ-

ʢʘʭ ʜʦ 30 ʤ ʘʙʩ. ʚʳʩ. [ʂʦʚʜʘ, 1950]. ʉ.ɸ. ɸʨʭʠʧʦʚ [1958] ʦʪʤʝʪʠʣ 

ʟʘʣʝʛʘʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɺʦʣʛʠ ʜʦ ʦʪʤʝʪʦʢ 

50 ʤ ʘʙʩ. ʚʳʩ. 

ɺ ʜʦʣʠʥʝ ʨ. ʋʨʘʣ ʛʣʠʥʳ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʛʠʧʩʦʤʝʪʨʠ-

ʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ï ʦʪ 12 ʤ ʚ ʨʘʡʦʥʝ ʏʘʧʘʝʚʘ ʜʦ -6 ʤ ʫ ʦʟ. ʀʥʜʝʨ 
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ʠ -15 ʤ ʫ ʧ. ɿʝʣʝʥʳʡ ʩ ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪ ʙʦʣʝʝ 30 ʤ. 

ʇʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʤʫ ʟʘʣʝʛʘʥʠʶ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ: 

1. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʩʨʝʜʠ ʥʠʞʥʝ-

ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ. ʂʨʫʧʥʳʤʠ ʤʘʩʩʠ-

ʚʘʤʠ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʠʚʦʣʞʩʢʦʡ ʯʘʩʪʠ, ʛʜʝ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʜʦʣʠʥʝ ʨ. ɺʦʣʛʠ ʠ ʝʝ ʜʝʣʴʪʝ, ʩʤʝʞʥʦʡ ʯʘʩʪʠ ʂʘʣʤʳʢʠʠ, ʩʠʩʪʝʤʝ 

ʢʦʪʣʦʚʠʥ ʚʦʩʪʦʯʥʝʝ ɸʭʪʫʙʳ ʠ ʜʦʣʠʥʝ ʨ. ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. ɺ ʮʝ-

ʣʦʤ, ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʫʶ ʰʦʢʦʣʘʜʥʳʤʠ ʛʣʠʥʘʤʠ, ʤʦʞʥʦ ʦʮʝ-

ʥʠʪʴ ʥʝ ʤʝʥʝʝ 10% ʦʪ ʚʩʝʡ ʭʚʘʣʳʥʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʉʝʚʝʨʥʦʛʦ 

ʇʨʠʢʘʩʧʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʝ ʦʮʝʥʢʠ. ʊʘʢ ʄ.ʇ. 

ɹʨʠʮʳʥʘ [1954] ʫʢʘʟʳʚʘʝʪ ʥʘ 6ï7% ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ʆʜʥʘʢʦ ʝʝ ʨʘʩʯʝʪʳ ʢʘʩʘʶʪʩʷ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʧʣʦʱʘʜʝʡ. ɽʩʣʠ ʞʝ ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʫʯʘʩʪʢʠ 

ʨʘʟʚʠʪʠʷ ʛʣʠʥ (ʂʘʣʤʳʢʠʷ, ɿʘʫʨʘʣʴʝ ʠ ʜʨ.), ʪʦ ʠʭ ʜʦʣʷ ʚ ʧʣʦʱʘʜ-

ʥʦʤ ʙʘʣʘʥʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʫʜʝʪ ʙʦʣʴʰʝ. 

ʆʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ ʦʪʩʫʪʩʪʚʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʪʤʝʯʘʶʪʩʷ 

ʚ ʜʦʣʠʥʝ ʨ.ɺʦʣʛʠ ʚʳʰʝ ʫʨʦʚʥʷ ʚʪʦʨʦʡ ʪʝʨʨʘʩʳ, ʚʜʦʣʴ ʧʨʝʜʩʳʨʪʦ-

ʚʦʛʦ ʨʘʡʦʥʘ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ, ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ɺʦʣʛʦ-

ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʥʠʟʤʝʥʥʦʡ 

ʂʘʣʤʳʢʠʠ ʠ ʚʦʩʪʦʯʥʝʝ ʦʟ. ʀʥʜʝʨ. 

2. ɼʣʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʭʘʨʘʢʪʝʨʥʦ ʩʧʣʦʰʥʦʝ, ʣʠʙʦ ʤʦʟʘʠʯ-

ʥʦʝ (ʧʨʝʨʳʚʠʩʪʦʝ) ʟʘʣʝʛʘʥʠʝ. ʉʧʣʦʰʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʠʧʠʯ-

ʥʦ ʜʣʷ ʜʦʣʠʥʳ ɺʦʣʛʠ, ʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ, ʜʦʣʠʥʳ ʨ. ʉʨʝʜʥʝʛʦ 

ʋʨʘʣʘ ʠ ʩʠʩʪʝʤʳ ʜʝʧʨʝʩʩʠʡ ʚʦʩʪʦʯʥʝʝ ʨ. ɸʭʪʫʙʳ. 

ʄʦʟʘʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʝʣʴʪʳ ʨ. ɺʦʣʛʠ, ʶʞʥʦʡ 

ʂʘʣʤʳʢʠʠ ʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʜʣʷ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ʋʨʘʣʘ. ʆʥʦ 

ʙʳʚʘʝʪ ʜʚʫʭ ʪʠʧʦʚ: 1 ï ʠʟʥʘʯʘʣʴʥʦʝ, ʧʨʠʩʫʱʝʝ ʜʝʧʨʝʩʩʠʷʤ ʶʞ-

ʥʦʡ ʂʘʣʤʳʢʠʠ ʠ 2 ï ʚʪʦʨʠʯʥʦʝ, ʚʦʟʥʠʢʰʝʝ ʚʩʣʝʜʩʪʚʠʝ ʯʘʩʪʠʯʥʦʛʦ 

ʨʘʟʤʳʚʘ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʢʘʢ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʚ ʜʝʣʴʪʝ ʨ. ɺʦʣʛʠ, 

ʛʜʝ ʛʣʠʥʳ ʚ ʤʝʞʙʫʛʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʦʙʳʯʥʦ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʥʘʮʝʣʦ ʨʘʟʤʳʪʳ ʚ ʜʥʠ-

ʱʘʭ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ, ʦʩʦʙʝʥʥʦ, ʨʝʢ 

ɺʦʣʛʠ ʠ ʋʨʘʣʘ ʠ ʠʭ ʧʨʠʪʦʢʦʚ. 

3. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʥʘʭʦʜʠʪʩʷ 

ʚ ʜʠʘʧʘʟʦʥʝ +40ï-34 ʤ ʘʙʩ. ʚʳʩʦʪʳ. ɺ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ ï ʥʘ 

ʦʪʤʝʪʢʘʭ 25ï35 ʤ, ʥʘ ʣʝʚʦ- ʠ ʧʨʘʚʦʙʝʨʝʞʴʝ ʅʠʞʥʝʡ ɺʦʣʛʠ ï ʦʪ 

20ï25 ʤ ʩ ʧʘʜʝʥʠʝʤ ʚ ʜʝʣʴʪʝ ʥʠʞʝ -30 ʤ ʘʙʩ. ʚʳʩ. ʅʘ ʟʘʧʘʜʝ ɺʦʣ-

ʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʥʘ ʦʪʤʝʪʢʘʭ 25 ʤ ʠ ʥʠʞʝ. ɺ ʂʘʣʤʳʢʠʠ 
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ï ʦʪ 40 ʤ ʥʘ ʩʝʚʝʨʝ ʜʦ 0 ʤ ʥʘ ʶʛʝ. ɺ ʜʦʣʠʥʝ ʨ. ʋʨʘʣ ï ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 10 ʜʦ 0 ʤ ʘʙʩ. ʚʳʩ. ʆʙʰʠʡ ʥʘʢʣʦʥ ʢʨʦʚʣʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʦʤʫ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤʫ ʫʢʣʦʥʫ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ. 

4. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʥʝ ʧʨʠʚʷ-

ʟʘʥʦ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʩʪʘʜʠʘʣʴʥʦʡ ʬʘʟʝ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ 

ʪʨʘʥʩʛʨʝʩʩʠʠ, ʘ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʝʝ ʜʠʘʧʘʟʦʥ. 

 

1.3. ʋʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ ʠ ʤʦʱʥʦʩʪʴ 

ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʧʨʠʫʨʦʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʜʝʧʨʝʩʩʠʷʤ 

ʜʦʭʚʘʣʳʥʩʢʦʛʦ ʨʝʣʴʝʬʘ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʚʩʝʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ʇʨʠ ʵʪʦʤ ʵʪʠ ʧʦʥʠʞʝʥʠʷ ʠʤʝʶʪ ʨʘʟʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʢʦʥʬʠʛʫ-

ʨʘʮʠʶ ʠ ʛʣʫʙʠʥʫ. ɺ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ ʵʪʦ ʪʝʨʨʘʩʳ, ʧʘʣʝʦʚʨʝʟʳ, 

ʫʩʪʴʷ ʠ ʜʥʠʱʘ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ, ʛʜʝ ʛʣʠʥʳ ʠʤʝʶʪ ʫʟʢʠʝ ʧʨʦʪʷ-

ʞʝʥʥʳʝ ʧʦʣʷ ʟʘʣʝʛʘʥʠʷ. 

ʅʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʛʣʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ 

ʬʦʨʤʝ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʜʝʧʨʝʩʩʠʷʭ: ʧʘʣʝʦʣʦʞʙʠʥʘʭ, ʣʠʤʘʥʘʭ ʠ 

ʩʦʨʘʭ, ʩʦʣʷʥʦʢʫʧʦʣʴʥʳʭ ʚʧʘʜʠʥʘʭ (ʕʣʴʪʦʥ, ɹʘʩʢʫʥʯʘʢ) ʠ ʜʨʝʚʥʠʭ 

ʜʝʬʣʷʮʠʦʥʥʳʭ ʢʦʪʣʦʚʠʥʘʭ (ʂʘʣʤʳʢʠʷ). ʇʦ ʤʥʝʥʠʶ ɺ.ɸ. ɹʨʳʣʝʚʘ 

ʩ ʩʦʘʚʪʦʨʤʠ, ʵʪʦ ʦʙʳʯʥʦ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʦʢʨʫʛʣʳʝ, ʯʘʱʝ ʢʦʨʳʪʦ-

ʦʙʨʘʟʥʳʝ ʧʦʥʠʞʝʥʠʷ, ʩ ʚʳʧʦʣʦʞʝʥʥʳʤʠ ʩʢʣʦʥʘʤʠ ʰʠʨʠʥʦʡ ʦʪ 

1ï3 ʜʦ 10ï15 ʢʤ ʧʨʠ ʛʣʫʙʠʥʝ ʚ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ, ʨʝʞʝ ʜʦ 20ï30 

ʤ [ɹʨrʣʝʚ ʠ ʜʨ., 1980]. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʤʘʩʩʠʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚʳʧʦʣʥʷʝʪ ʧʘ-

ʣʝʦʜʦʣʠʥʫ ʅʠʞʥʝʡ ɺʦʣʛʠ, ʘ ʩʝʚʝʨʥʝʝ ï ʝʝ ʵʩʪʫʘʨʠʡ ʧʨʦʪʷʞʝʥʥʦ-

ʩʪʴʶ ʙʦʣʝʝ 500 ʢʤ ʠ ʰʠʨʠʥʦʡ ʫ ʫʩʪʴʷ ɹʦʣʴʰʦʛʦ ʀʨʛʠʟʘ ʜʦ 40 ʢʤ 

(ʩʤ. ʨʠʩ. 1). ʇʨʦʪʷʞʝʥʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ 

ʦʪʤʝʯʘʶʪʩʷ ʠ ʚ ʧʘʣʝʦʜʦʣʠʥʝ ʋʨʘʣʘ. ʆʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʝʧʨʝʩʩʠʡ ʍʘʢʠ-ʕʣʴʪʦʥʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʨʝʣʴʝʬʝ ʢʘʢ ʩʦʨʳ ɻʨʷʟʠ, ʍʘʢʠ, ʣʠʤʘʥʳ ɹʦʣʴʰʦʡ ʉʘʡʭʠʥ ʠ 

ɼʦʣʙʘʥ, ʦʟʝʨʦ ɹʘʪʢʫʣʴ ʧʣʦʱʘʜʴʶ ʜʦ 30 ʢʤ
2
 (ʩʤ. ʨʠʩ. 3). ʄʝʥʝʝ 

ʢʨʫʧʥʳʝ ʧʦʣʷ ʛʣʠʥ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʩʦʣʷʥʦʢʫʧʦʣʴʥʳʭ ʤʫʣʴʜʘʭ 

ʢʫʧʦʣʦʚ ɹʘʩʢʫʥʯʘʢ, ʕʣʴʪʦʥ ʠ ʀʥʜʝʨ, ʚ ʜʝʬʣʷʮʠʦʥʥʳʭ ʢʦʪʣʦʚʠʥʘʭ 

ʧʨʠʚʦʣʞʩʢʦʡ ʂʘʣʤʳʢʠʠ ʠ ʚ ʷʜʨʘʭ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ ʜʝʣʴʪʳ ɺʦʣ-

ʛʠ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʘ-

ʣʝʦʜʝʧʨʝʩʩʠʷʤ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ, ʚ ʩʣʫʯʘʝ ʩʚʦʝʛʦ ʧʦʣʥʦʛʦ ʚʳ-

ʧʦʣʥʝʥʠʷ ʛʣʠʥʘʤʠ, ʤʦʛʫʪ ʥʝ ʙʳʪʴ ʚʳʨʘʞʝʥʥʳʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ  
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ʊʘʙʣ. 1. ʄʦʱʥʦʩʪʴ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ ʇʦʚʦʣʞʴʷ ʠ 

ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ 
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ʪ
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ʤ
 

ʉʨʝʜʥʝʝ 

ʇʦʚʦʣʞʴʝ 

ʏʘʧʘʝʚʩʢʠʡ 0.7   

ʄʘʣʳʡ ʂʘʨʘʤʘʥ 4.7   

ʇʨʠʚʦʣʞʩʢʠʡ >4.0   

ʈʦʚʥʦʝ 6.9   

ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ  4.9  

ʊʦʨʛʫʥ  2.5  

ʃʝʚʦʙʝʨʝʞʴʝ 

ɺʦʣʛʠ 

ɹʳʢʦʚʦ 3.0 1.5 4.5 

ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ 2.0 0.7 2.7 

ɹʫʛʦʨ  3.5  

ʉʝʣʠʪʨʝʥʥʦʝ 1.0 3.5 4.5 

ʇʨʘʚʦʙʝʨʝʞʴʝ 

ɺʦʣʛʠ 

ʉʚʝʪʣʳʡ ʗʨ ï 1  >10.0  

ʉʚʝʪʣʳʡ ʗʨ ï 2 >10.0   

ʈʘʡʛʦʨʦʜ  2.3  

ʏʝʨʥʳʡ ʗʨ 1.2   

ʅʠʞʥʝʝ ɿʘʡʤʠʱʝ 1.5   

ʎʘʛʘʥ-ɸʤʘʥ  2.0  

ʂʦʧʘʥʦʚʢʘ  8.0  

ɽʥʦʪʘʝʚʢʘ  0.5  

ʃʝʥʠʥʦ 0.5   

ɼʝʣʴʪʘ ɺʦʣʛʠ 

ʉʝʨʛʠʝʚʢʘ 2.5   

ʆʣʷ 1.0   

ɺʦʩʪ. ʂʨʘʩʥʳʡ ʗʨ 2.6   

ʂʘʣʤrʢʠʷ 

ʍʘʣʭʫʪʘ  0.5  

ʉʦʨ  2.0  

ʂʘʨʴʝʨ >2.0   

ʗʣʤʘʪʘ  >8.6  

ɿʘʧʘʜʥʦʝ ʤʝʞ-

ʜʫʨʝʯʴʝ 

ɹʦʣ. ʃʠʤʘʥ ï ʂʘʣʴʛʫʪʘ 13.0   

ɹʘʩʢʫʥʯʘʢ ï ʂʨ. ʃʦʱʠʥʘ Ò18.0   

ʉʘʡʭʠʥ-ɹʘʪʢʫʣʴ  13.0  

ɺʝʨʭʥʠʡ ɹʘʣʳʢʣʝʡ 5.0   

ʕʣʴʪʦʥ  2.0  

ɼʦʣʠʥʘ ʨ. 

ʋʨʘʣ 

ʄʝʨʛʝʥʝʚʦ  1.3  

ʂʘʣʤʳʢʦʚʦ 0.5   

ʍʘʨʴʢʠʥʦ  3.5  

ʀʥʜʝʨ 2.0   

ʀʥʪʝʨʚʘʣ 0.5ï18 0.5ï13 2.7ï4.5 

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ, ʤ 4.1 3.9 3.6 

 



23 

ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʩʝʚʝʨʝ ʂʘʣʤʳʢʠʠ ʫ ʧ. ʊʫʥʜʫʪʦʚʦ ʚ 

ʣʝʚʦʤ ʙʦʨʪʫ ʙʘʣʢʠ ɻʨʷʟʥʘʷ ʚʩʢʨʳʚʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ (0.3 ʤ) 

ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʭʚʘʣʳʥʩʢʠʝ ʩʫʧʝʩʠ, ʩ ʛʣʫʙʦ-

ʢʠʤ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʘʪʝʣʴʩʢʠʝ (?) ʦʙʨʘʟʦʚʘʥʠʷ. ʉʫʜʷ 

ʧʦ ʩʪʨʦʝʥʠʶ ʨʘʟʨʝʟʘ, ʩʫʧʝʩʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʙʨʝʞʥʳʤ ʤʝʣʢʦʚʦʜ-

ʥʳʤ ʦʪʣʦʞʝʥʠʷʤ. ɺ ʩʣʝʜʫʶʱʝʡ ʧʦ ʪʝʯʝʥʠʶ ʨʝʯʥʦʡ ʠʟʣʫʯʠʥʝ, ʥʘ 

ʙʣʠʟʢʦʤ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʚʳʭʦʜʠʪ ʤʦʱʥʘʷ ʪʦʣʱʘ ʰʦ-

ʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʘʣʝʚʨʠʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʧʨʠʛʣʫʙʳʝ ʫʩʣʦʚʠʷ ʠʭ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʜʥʠʱʝ ʛʣʫʙʦʢʦʡ ʧʘʣʝʦʙʘʣʢʠ. ʉʫʱʝʩʪʚʦʚʘʚʰʠʝ ʧʘ-

ʣʝʦʙʘʣʢʠ ʩ ʤʝʥʝʝ ʧʨʠʛʣʫʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʫʩ-

ʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʜʨʫʛʦʤ ʝʝ ʙʦʨʪʫ, ʛʜʝ ʚʩʢʨʳʪʳ ʤʦʱʥʳʝ ʩʣʦʠ-

ʩʪʳʝ ʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʙʝʟ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʳʧʦʣʥʝʥʠʷ ʛʣʠʥʘʤʠ ʧʘʣʝʦʜʝʧʨʝʩʩʠʡ ʦʪʤʝʯʘʶʪ-

ʩʷ ʜʚʘ ʩʣʫʯʘʷ: 1 ï ʧʦʣʥʦʝ ʟʘʧʦʣʥʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʥʝʢʨʫʧʥʳʭ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʜʝʧʨʝʩʩʠʡ ʠ ʙʘʣʦʯʥʦʛʦ ʨʝʣʴʝʬʘ, ʠ 2 ï ʯʘʩʪʠʯʥʦʝ 

ʟʘʧʦʣʥʝʥʠʝ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʟʘʣʠʚʘʭ ʠ ʣʠʤʘʥʘʭ ʭʚʘʣʳʥʩʢʦʛʦ ʂʘʩ-

ʧʠʷ. 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʭʘʨʘʢʪʝʨʥʦ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʝʣʠʯʠʥ ʦʪ ʜʦʣʝʡ ʤʝʪʨʘ ʜʦ ʜʚʫʭ-ʪʨʝʭ ʜʝ-

ʩʷʪʢʦʚ ʤʝʪʨʦʚ (ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ [ɹʨʠʮʳʥʘ, 1950]), ʧʨʠ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʷʭ 3ï5 ʤ (ʪʘʙʣ. 1). ʇʦʚʳʰʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʠʥ (ʙʦʣʝʝ 10 

ʤ) ʦʪʤʝʯʘʝʪʩʷ ʚ ʤʫʣʴʜʘʭ ʢʫʧʦʣʦʚ ʕʣʴʪʦʥ-ɹʘʩʢʫʥʯʘʢʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʠ ʫʯʘʩʪʢʘʤʠ ʚ ʜʦʣʠʥʝ ɺʦʣʛʠ. ɺʠʜʠʤʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ (15ï18 ʤ) ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʨʘʡʦʥʝ ʦʟ. ɹʘʩʢʫʥʯʘʢ 

[ɹʨʠʮʳʥʘ, 1954], ʛʜʝ ʧʨʠʫʨʦʯʝʥʘ ʢ ʟʘʧʘʜʥʦʤʫ ʙʦʨʪʫ ʩʦʣʷʥʦʢʫ-

ʧʦʣʴʥʦʡ ʤʫʣʴʜʳ. ʇʦʥʠʞʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʠʥ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʝ-

ʬʣʷʮʠʦʥʥʳʭ ʜʝʧʨʝʩʩʠʡ ʂʘʣʤʳʢʠʠ ʠ ʜʝʣʴʪʳ ɺʦʣʛʠ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʤʦʱʥʦʩʪʴ ʛʣʠʥ ʧʨʷʤʦ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʟʘʧʦʣʥʷʝʤʳʭ ʧʘʣʝʦʜʝ-

ʧʨʝʩʩʠʡ ʠ ʧʦʣʦʞʝʥʠʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ, ʣʠʙʦ ʦʢʨʘʠʥʥʳʭ ʠʭ ʯʘʩʪʷʭ. 

ʕʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʠʟ ʨʠʩ. 3 [ɹʨʠʮʳʥʘ, 1954]. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʪ ʠʭ ʧʦʣʦʞʝʥʠʷ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʭʚʘʣʳʥʩʢʦʛʦ ʤʦʨʷ [ɹʨʳʣʝʚ, 1980], 

ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʳʝ ʫʯʘʩʪʢʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʧʦʥʠʞʝʥʠʷʤ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʤʦʨʷ. 
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ɻʃɸɺɸ 2. ʆʇʆʈʅʓɽ ʈɸɿʈɽɿʓ ʀ ʉʊʈʆɽʅʀɽ 

ʐʆʂʆʃɸɼʅʓʍ ɻʃʀʅ ʇʆɺʆʃɾʔʗ ʀ 

ʉɽɺɽʈʅʆɻʆ ʇʈʀʂɸʉʇʀʗ (ʧʦʨʘʡʦʥʥʦʝ ʦʧʠʩʘʥʠʝ) 

 

ʆʧʠʩʘʥʠʝ ʨʘʟʨʝʟʦʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʦʩʥʦʚ-

ʥʳʤ ʨʘʡʦʥʘʤ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: ʉʨʝʜʥʝʤʫ ʇʦʚʦʣʞʴʶ, ʣʝʚʦʙʝ-

ʨʝʞʴʶ ʠ ʧʨʘʚʦʙʝʨʝʞʴʶ ʅʠʞʥʝʡ ɺʦʣʛʠ, ʜʝʣʴʪʝ ɺʦʣʛʠ, ʂʘʣʤʳʢʠʠ, 

ʩʠʩʪʝʤʝ ʜʝʧʨʝʩʩʠʡ ʕʣʴʪʦʥ-ɹʘʩʢʫʥʯʘʢ ʠ ʜʦʣʠʥʝ ʨ. ʋʨʘʣʘ. ʕʪʦ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʨʘʟʨʝʟʳ, ʦʧʠʩʘʥʥʳʝ, ʥʘʯʠʥʘʷ ʩ ʂ. 

ɹʵʨʘ, ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʧʦ-

ʩʝʱʘʣʠʩʴ ʠ ʨʘʟʥʦʧʣʘʥʦʚʦ ʠʟʫʯʘʣʠʩʴ ʘʚʪʦʨʘʤʠ ʤʦʥʦʛʨʘʬʠʠ. ʅʘ 

ʩʝʛʦʜʥʷ ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʠʩʪʝʤʥʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʝʩʪʝʩʪʚʝʥ-

ʥʳʝ ʨʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʧʦʨʥʳ-

ʤʠ (ʨʠʩ. 5). ɺʩʝ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦ-

ʥʝ 30ï-28 ʤ ʘʙʩ. ʚʳʩ. (ʪʘʙʣ. 2). 

 

ʉʨʝʜʥʝʝ ʠ ʅʠʞʥʝʝ ʇʦʚʦʣʞʴʝ 

ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʚ ʇʦʚʦʣʞʴʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʣʠʥʝ ɺʦʣʛʠ ʠ 

ʝʝ ʢʨʫʧʥʳʤ ʧʨʠʪʦʢʘʤ, ʟʜʝʩʴ ʦʥʠ ʧʝʨʝʢʨʳʚʘʶʪ ʚʪʦʨʫʶ, ʨʝʞʝ ʧʝʨ-

ʚʫʶ (?) ʨʝʯʥʫʶ ʪʝʨʨʘʩʫ. ʆʪʣʦʞʝʥʠʷ ʠʟʫʯʘʣʠʩʴ ɸ.ʅ. ʄʘʟʘʨʦʚʠʯʝʤ 

[1935], ʅ.ʀ. ʅʠʢʦʣʘʝʚʳʤ [1935], ɽ.ɺ. ʐʘʥʮʝʨʦʤ [1951], ɸ.ʅ. ʄʦ-

ʩʢʚʠʪʠʥʳʤ [1958], ʖ.ɸ. ʃʘʚʨʫʰʠʥʳʤ [1964], ɻ.ɺ. ʆʙʠʜʠʝʥʪʦʚʦʡ 

[1962] ʠ ʜʨ. 

1. ʈʘʟʨʝʟ ʏʘʧʘʝʚʩʢʠʡ (ʨʠʩ. 6, ʘʙʩ. ʦʪʤ. 28ï30 ʤ). ɺ ʦʙʨʳʚʝ ʣʝ-

ʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʨ. ʏʘʧʘʝʚʢʠ ʩ ʛʣʫʙʠʥʳ 2 ʤ ʚʩʢʨʳʚʘʶʪʩʷ [ʄʦ-

ʩʢʚʠʪʠʥ, 1958]: 

1) ʛʣʠʥʘ ʩʚʝʪʣʦ-ʰʦʢʦʣʘʜʥʘʷ, ʪʦʥʢʦʩʣʦʠʩʪʘʷ, ʚ ʧʦʜʦʰʚʝ ʩ ʧʣʦ-

ʩʢʠʤʠ ʩʪʷʞʝʥʠʷʤʠ ʠʟʚʝʩʪʠ, ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

2) ʩʫʛʣʠʥʦʢ ʙʝʣʝʩʦ-ʧʘʣʝʚʳʡ ʩ ʧʨʦʩʣʦʷʤʠ ʩʚʝʪʣʦ-ʰʦʢʦʣʘʜʥʦʡ 

ʛʣʠʥʳ, ʤʦʱʥʦʩʪʴ 0.6 ʤ; 

3) ʩʫʧʝʩʴ ʙʝʣʝʩʦ-ʧʘʣʝʚʘʷ, ʪʦʥʢʦʩʣʦʠʩʪʘʷ, ʩ ʣʝʥʪʦʯʥʳʤʠ ʩʣʦʡ-

ʢʘʤʠ ʰʦʢʦʣʘʜʥʦ-ʙʫʨʦʡ ʛʣʠʥʳ, ʩ ʧʣʦʩʢʠʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʢʦʥ-

ʢʨʝʮʠʷʤʠ, ʚ ʦʩʥʦʚʘʥʠʠ ʩʣʦʷ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʤʝʣʢʠʝ ʩʣʝʜʳ ʨʘʩ-

ʪʨʝʩʢʠʚʘʥʠʷ ʢʨʫʧʥʦʡ çʨʷʙʠè, ʤʦʱʥʦʩʪʴ 0.9 ʤ; 

4) ʩʫʧʝʩʴ ʢʨʘʩʥʦ-ʙʫʨʘʷ, ʢ ʥʠʟʫ ʧʝʨʝʭʦʜʷʱʘʷ ʚ ʩʫʛʣʠʥʦʢ. ɺʠ-

ʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 1.3 ʤ. 

ʕʪʦ ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʩʝʚʝʨʥʳʡ ʨʘʟʨʝʟ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. 

2. ʈʘʟʨʝʟ ʄʘʣʳʡ ʂʘʨʘʤʘʥ (ʩʤ. ʨʠʩ. 6, ʘʙʩ. ʦʪʤ. 31 ʤ) [ʆʙʠʜʠ-

ʝʥʪʦʚʘ, 1962] ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʄʘʣʳʡ ʂʘʨʘʤʘʥ,  
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ʈʠʩ. 5. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʦʚ ʭʚʘʣʳʥʩʢʠʭ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ. ʉʨʝʜʥʝʝ ʇʦʚʦʣʞʴʝ: 1 ï ʏʘʧʘʝʚʩʢʠʡ, 2 ï ʄʘʣʳʡ ʂʘʨʘʤʘʥ, 3 ï ʇʨʠ-

ʚʦʣʞʩʢʠʡ, 4 ï ʈʦʚʥʦʝ, 5 ï ʅʦʚʦ-ʇʨʠʚʦʣʴʥʦʝ, 6 ï ʊʦʨʛʫʥ. ʃʝʚʦʙʝʨʝʞʴʝ 

ʅʠʞʥʝʡ ɺʦʣʛʠ: 7 ï ɹʳʢʦʚʦ, 8 ï ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ, 9 ï ɹʫʛʦʨ, 10 ï ʉʝʣʠʪ-

ʨʝʥʥʦʝ. ʇʨʘʚʦʙʝʨʝʞʴʝ ʅʠʞʥʝʡ ɺʦʣʛʠ: 11 ï ʉʚʝʪʣʳʡ ʗʨ-1, 12 ï ʉʚʝʪ-

ʣʳʡ ʗʨ-2, 13 ï ʈʘʡʛʦʨʦʜ, 14 ï ʏʝʨʥʳʡ ʗʨ, 15 ï ʅʠʞʥʝʝ ɿʘʡʤʠʱʝ, 16 ï 

ʎʘʛʘʥ-ɸʤʘʥ, 17 ï ʂʦʧʘʥʦʚʢʘ, 18 ï ʃʝʥʠʥʦ, 19 ï ɽʥʦʪʘʝʚʢʘ. ɼʝʣʴʪʘ 

ɺʦʣʛʠ: 20 ï ʉʝʨʛʠʝʚʢʘ, 21 ï ʆʣʷ, 22 ï ɹʘʩʳ, 23 ï ɺʦʩʪʦʯʥʳʡ ʂʨʘʩʥʳʡ 

ʗʨ. ʂʘʣʤʳʢʠʷ: 24 ï ʍʘʣʭʫʪʘ, 25 ï ʉʦʨ, 26 ï ʗʣʤʘʪʘ, 27 ï ɸʨh ʘʥ-

ɿʝʣʴʤʝʥʴ. ɿʘʧʘʜ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ: 28 ï ɹʦʣʴʰʦʡ ʃʠʤʘʥ ï 

ʙʘʣʢʘ ʂʘʣʴʛʫʪʘ, 29 ï ɹʘʩʢʫʥʯʘʢ ï ʂʨʠʚʘʷ ʃʦʱʠʥʘ, 30 ï ʉʘʡʭʠʥ ï ɹʘʪ-

ʢʫʣʴ, 31 ï ɺʝʨʭʥʠʡ ɹʘʣʳʢʣʝʡ ï ɺʣʘʜʠʤʠʨʦʚʢʘ, 32 ï ʕʣʴʪʦʥ. ɼʦʣʠʥʘ ʨ. 

ʋʨʘʣ: 33 ï ʄʝʨʛʝʥʝʚʦ, 34 ï ʂʘʣʤʳʢʦʚʦ, 35 ï ʍʘʨʴʢʠʥʦ, 36 ï ʀʥʜʝʨ. 
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ʊʘʙʣ. 2. ɸʙʩ. ʦʪʤʝʪʢʠ ʢʨʦʚʣʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʦʚ 

ʆʧʦʨʥʳʡ ʨʘʟʨʝʟ 
ɺʳʩʦʪʘ ʢʨʦʚʣʠ 

(ʤ) 

ʏʘʧʘʝʚʩʢ 28ï30 

ʄʘʣ. ʂʘʨʘʤʘʥ 31 

ʇʨʠʚʦʣʞʩʢʠʡ 28 

ʈʦʚʥʦʝ 15ï17 

ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ 18 

ʊʦʨʛʫʥ (ʨ. ɽʨʫʩʣʘʥ) 14 

ɹʳʢʦʚʦ 17ï19 

ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ 4 

ɹʫʛʦʨ -13 

ʉʝʣʠʪʨʝʥʥʦʝ -16 

ʉʚʝʪʣʳʡ ʗʨ (1) 2 

ʉʚʝʪʣʳʡ ʗʨ (2) 7 

ʈʘʡʛʦʨʦʜ 6 

ʏʝʨʥʳʡ ʗʨ -5 

ʅʠʞʥʝʝ ɿʘʡʤʠʱʝ -4 

ʎʘʛʘʥ-ɸʤʘʥ -9 

ʂʦʧʘʥʦʚʢʘ -11 

ɽʥʦʪʘʝʚʢʘ -14 

ʃʝʥʠʥʦ -15 
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ʈʠʩ. 6. ʈʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. ʋʩʣʦʚʥʳʝ ʦʙʦ-
ʟʥʘʯʝʥʠʷ: 1 ï ʰʦʢʦʣʘʜʥʘʷ ʛʣʠʥʘ, 2 ï ʘʣʝʚʨʠʪ, 3 ï ʧʝʩʦʢ, 4 ï ʩʫʛʣʠʥʦʢ, 5 ï 
ʩʫʧʝʩʴ, 6 ï ʛʘʣʴʢʘ, 7 ï ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʠ ʨʘʩʪʠʪʝʣʥɹʳʝ ʦʩʪʘʪʢʠ, 8 
ï ʤʦʱʥʦʩʪʴ ʩʣʦʷ. 
 

ʚʳʰʝ ʨ. ɹʦʨʘʜʘʚʢʠ. ɿʜʝʩʴ ʩʚʝʨʭʫ ʚʥʠʟ ʚʩʪʢʨʳʚʘʶʪʩʷ: 

1) ʇʦʯʚʘ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʘʷ, ʠʟʚʝʩʪʢʦʚʘʷ, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

2) ʩʫʛʣʠʥʦʢ ʧʘʣʝʚʦ-ʙʫʨʳʡ, ʦʙʣʝʩʩʦʚʘʥʥʳʡ, ʧʦʨʠʩʪʳʡ, ʤʦʱ-

ʥʦʩʪʴ 1.5 ʤ; 

3) ʧʝʩʦʢ ʩʝʨʳʡ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʡʩʷ ʩ ʭʚʘʣʳʥ-

ʩʢʠʤʠ çʣʝʥʪʦʯʥʳʤʠè ʩʫʧʝʩʷʤʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩ ʧʨʦʩʣʦʷʤʠ ʟʝ-

ʣʝʥʦʡʛʣʠʥʳ, ʚ ʦʩʥʦʚʘʥʠʠ ʧʝʩʦʢ ʩ ʨʘʢʦʚʠʥʘʤʠ ʤʦʣʣʶʩʢʦʚ: 

Hypanis cf. plicatus, Adacna cf. laeviuscula, A. sp.; ʝʜʠʥʠʯʥʳʤʠ 

Monodacna cf. edentula ʠ Planorbis sp., ʤʦʱʥʦʩʪʴ 6.4 ʤ; 

4) ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ, ʤʦʱʥʦʩʪʴ 

4.7 ʤ; 
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5) ʛʣʠʥʘ ʩʝʨʘʷ, ʧʣʦʪʥʘʷ, ʩʣʘʙʦʠʟʚʝʩʪʢʦʚʠʩʪʘʷ, ʚ ʦʩʥʦʚʘʥʠʠ ʙʫ-

ʨʘʷ, ʩ ʞʝʣʪʳʤ ʦʪʪʝʥʢʦʤ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 6.0 ʤ. 

ʈʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʘʤʦʝ ʩʝʚʝʨʥʦʝ ʠʟʚʝʩʪʥʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝ-

ʥʠʝ ʭʚʘʣʳʥʩʢʦʡ ʬʘʫʥʳ. 

3. ʈʘʟʨʝʟ ʇʨʠʚʦʣʞʩʢʠʡ (ʩʤ. ʨʠʩ. 6, ʘʙʩ. ʦʪʤ. 28 ʤ) ʦʧʠʩʘʥ ɸ.ʀ. 

ʄʦʩʢʚʠʪʠʥʳʤ [1962] ʠ ʖ.ɸ. ʃʘʚʨʫʰʠʥʳʤ [1964]. ɺ ʘʙʨʘʟʠʦʥʥʦʤ 

ʫʩʪʫʧʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʩʢʨʳʚʘʶʪʩʷ: 

1) ʧʦʯʚʘ ʪʝʤʥʦ-ʙʫʨʘʷ, ʧʝʨʝʭʦʜ ʚ ʥʠʞʝʣʝʞʘʱʠʡ ʩʣʦʡ ʧʦʩʪʝʧʝʥ-

ʥʳʡ, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

2) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʱʦʢʦʣʘʜʦʧʦʜʦʙʥʳʭ ʛʣʠʥ ʠ 

ʧʝʩʢʘ ʩʝʨʦ-ʞʝʣʪʦʛʦ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʦʛʦ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʩʣʦʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ ʧʨʦʩʣʦʡ ʧʝʩʢʘ ʞʝʣʪʦʛʦ (0.1ï0.2 ʤ). ʂ ʦʩʥʦ-

ʚʘʥʠʶ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʣʦʝʚ ʛʣʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʝʨʝʭʦʜ ʧʦ-

ʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 3.5 ʤ; 

3) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʧʣʦʪʥʘʷ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʤʫʯʥʠʩʪʦʛʦ, 

ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 0.5 ʤ. 

ʈʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʨʘʛʤʝʥʪ ʪʠʧʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʥʠʞʥʝʭʚʘ-

ʣʥrʩʢʠʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʶʛʘ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. 

4. ʈʘʟʨʝʟ ʈʦʚʥʦʝ (ʩʤ. ʨʠʩ. 6, ʘʙʩ. ʦʪʤ. 15ï17 ʤ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ɺʦʣʛʠ ʫ ʩ. ʈʦʚʥʦʝ. ɺ ʨʘʟʨʝʟʝ ʚʩʢʨʳʚʘʝʪʩʷ ʪʨʝʭ-

ʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʭ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ [ʆʙʠʜʠʝʥʪʦʚʘ, ɻʫʙʦʥʠʥʘ, 1962]: 

1) ʩʫʧʝʩʴ ʧʘʣʝʚʦ-ʞʝʣʪʘʷ, ʤʦʱʥʦʩʪʴ 1.0 ʤ. 

2) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʪʦʥʢʦʩʣʦʠʩʪʘʷ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ, ʠʩʯʝ-

ʟʘʁɦ ʠʤʠ ʢ ʧʦʜʦʰʚʝ, ʤʦʱʥʦʩʪʴ 6.9 ʤ; 

3) ʛʣʠʥʘ ʧʝʩʪʨʦʡ ʦʢʨʘʩʢʠ, ʧʣʦʪʥʘʷ, ʩʣʦʠʩʪʘʷ, ʤʦʱʥʦʩʪʴ 0.3 ʤ; 

4) ʛʣʠʥʘ ʩʝʨʘʷ, ʪʦʥʢʦʩʣʦʠʩʪʘʷ, ʤʦʱʥʦʩʪʴ 0.9 ʤ; 

5. ʈʘʟʨʝʟ ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ (ʩʤ. ʨʠʩ. 6, ʬʦʪʦ 2, ʘʙʩ. ʦʪʤ. 18 ʤ) ï 

ʠʥʪʝʨʝʩʥʳʡ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʧʦʣʥʦʪʝ ʨʘʟʨʝʟ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʡ, ʚʩʢʨʳʪʳʡ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɺʦʣʛʠ ʩʝʚʝʨʥʝʝ 

ʩ. ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ. ʉʚʝʨʭʫ ʚʥʠʟ ʚʩʢʨʳʚʘʶʪʩʷ: 

1) ʩʫʛʣʠʥʦʢ-ʩʫʧʝʩʴ ʢʦʨʠʯʥʝʚʦ-ʞʝʣʪʳʝ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʝ, ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʢʘʨʙʦʥʘʪʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʤʦʱʥʦʩʪʴ 1.5 ʤ, ʛʨʘʥʠʮʘ 

ʯʝʪʢʘʷ; 

2) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʣʦʡʢʦʚ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʦʡ ʠ ʛʣʠʥʳ ʘʣʝʚʨʠ-

ʪʦ-ʧʝʩʯʘʥʠʩʪʦʡ, ʢʦʨʠʯʥʝʚʦ-ʩʝʨʦʡ, ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʦʞʝʣʝʟʥʝʥ-

ʥʳʭ, ʤʦʥɦʦʩʪʴ 0.5 ʤ, ʛʨʘʥʠʮʘ ʯʝʪʢʘʷ; 

3) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʧʣʦʪʥʘʷ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ,  
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ʌʦʪʦ 2. ʈʘʟʨʝʟ ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ. ʇʝʨʝʩʣʘʠʚʘʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʛʣʠ-

ʥʠʩʪʳʭ ʧʝʩʢʦʚ. 

 

 
ʌʦʪʦ 3. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʚ ʨʘʟʨʝʟʝ ʊʦʨʛʫʥ. 
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ʩ ʧʣʠʪʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

4) ʪʦʥʢʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʘʣʝʚʨʠʪʘ ʧʣʦʪʥʦʛʦ, ʞʝʣʪʦʛʦ, ʩ ʧʨʦ-

ʩʣʦʷʤʠ ʛʣʠʥʳ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ, ʩʣʦʠʩʪʦʡ, ʧʣʦʪʥʦʡ, ʤʦʱʥʦʩʪʴ 

1.3 ʤ; 

5) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʘʣʝʚʨʠʪʘ ʩʚʝʪʣʦ-ʩʝʨʦ-

ʞʝʣʪʦʛʦ ʠ ʛʣʠʥʳ ʢʦʨʠʯʥʝʚʦʡ ʠ ʰʦʢʦʣʘʜʥʦʡ, ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ 

ʩʣʘʙʦ ʦʞʝʣʝʟʥʝʥʥʳʭ, ʤʦʱʥʦʩʪʴ 1.5 ʤ; 

6) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ, ʤʝʣʢʦ-

ʟʝʨʥʠʩʪʦʛʦ ʠ ʩʫʧʝʩʠ ʞʝʣʪʦ-ʩʝʨʦʡ, ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

7) ʛʣʠʥʘ ʢʦʨʠʯʥʝʚʦ-ʞʝʣʪʘʷ, ʪʦʥʢʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʘʷ, 

ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

8) ʧʝʩʦʢ ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʪʦʥʢʦ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦ ʠ ʜʠʘʛʦʥʘʣʴʥʦ-ʩʣʦʠʩʪʳʡ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 0.5 ʤ. 

ɼʣʷ ʨʘʟʨʝʟʘ ʭʘʨʘʢʪʝʨʥʦ ʯʝʨʝʜʦʚʘʥʠʝ 2ï3 ʩʣʦʝʚ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ ʠ ʧʝʩʢʘ. 

6. ʈʘʟʨʝʟ ʊʦʨʛʫʥ (ʩʤ. ʨʠʩ. 6, ʬʦʪʦ 3, ʘʙʩ. ʦʪʤ. 14 ʤ). ʅʘ ʟʘʧʘʜ-

ʥʦʤ ʙʝʨʝʛʫ ʫʩʪʴʷ ʨ. ʊʦʨʛʫʥ, ʫ ʧʝʨʝʧʨʘʚʳ ʚʩʢʨʳʚʘʝʪʩʷ ʨʘʟʨʝʟ, 

ʙʣʠʟʢʠʡ ʧʦ ʩʪʨʦʝʥʠʶ ʢ ʨʘʟʨʝʟʫ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʫ ʅʦʚʦ-

ʧʨʠʚʦʣʴʥʦʛʦ, ʟʜʝʩʴ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ ʩ ʧʝʩʯʘʥʠʩʪʳʤʠ ʛʣʠʥʘʤʠ: 

1) ʩʫʧʝʩʴ-ʩʫʛʣʠʥʦʢ ʩʝʨʦ-ʙʫʨʳʝ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʝʨʳʝ ʛʫʤʫʩʠ-

ʨʦʚʘʥʥʳʝ, ʤʦʱʥʦʩʪʴ 1.8 ʤ; 

2) ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʳʝ, ʤʦʱʥʦʩʪʴ 0.8 ʤ; 

3) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʫʧʝʩʠ ʩʝʨʦʡ ʠ ʛʣʠʥʳ ʧʝʩʯʘ-

ʥʠʩʪʦʡ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʡ, ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

4) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʧʣʦʪʥʘʷ, ʩ ʪʦʥʢʦʧʣʠʪʯʘʪʦʡ ʦʪʜʝʣʴʥʦ-

ʩʪʴʶ, ʤʦʱʥʦʩʪʴ 1.0 ʤ. 

ʅʘ ʧʣʷʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʢʦʚʠʥʳ ʪʦʥʢʦʩʪʚʦʨ-

ʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʚʦʟʤʦʞʥʦ ʯʘʩʪʠʯʥʦ ʚʳʤʳʪʳʭ ʠʟ ʭʚʘʣʳʥʩʢʦʛʦ 

ʨʘʟʨʝʟʘ: Hypanis plicatus, Adacna vitrea, Dreissena polymorpha, ʨʝ-

ʞʝ Dr. distincta. 

ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ. ɼʣʷ ʨʘʟʨʝʟʦʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ 

ʉʨʝʜʥʝʛʦ ʠ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʦʪʤʝʯʘʝʪʩʷ: 1 ï ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʠʭ ʦʩʥʦʚʥʦʡ ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ; 2 ï ʥʘ ʩʝʚʝʨʝ 

(ʄʘʣʳʡ ʂʘʨʘʤʘʥ, ʇʨʠʚʦʣʞʴʝ, ʈʦʚʥʦʝ) ʫʩʪʘʥʦʚʣʝʥʦ ʜʚʫʩʣʦʡʥʦʝ 

ʩʪʨʦʝʥʠʝ, ʢʦʛʜʘ ʚ ʦʩʥʦʚʘʥʠʠ ʭʚʘʣʳʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʶʪ ʰʦʢʦ-

ʣʘʜʥʳʝ ʛʣʠʥʳ, ʧʝʨʝʢʨʳʪʳʝ ʩʣʦʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʝʩʢʘʤʠ; 3 ï 

ʶʞʥʝʝ (ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ, ʊʦʨʛʫʥ) ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʝʨʝ-

ʩʣʘʠʚʘʥʠʝ ʧʘʯʝʢ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʩʣʦʠʩʪʳʭ ʛʣʠʥ ʠ ʧʝʩʢʦʚ; 4 ï 
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ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʡ ʬʘʫʥʳ ʤʦʣʣʶʩʢʦʚ; 5 

ï ʧʦ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʵʪʦ ʦʩʘʜʢʠ ʧʨʠʛʣʫʙʦʛʦ ʚʦʣʞʩʢʦʛʦ 

ʵʩʪʫʘʨʠʷ. 
 

ʃʝʚʦʙʝʨʝʞʴʝ ʅʠʞʥʝʡ ɺʦʣʛʠ 

ʈʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʚʪʦʨʫʶ ʪʝʨʨʘʩʫ ʨ. 

ɺʦʣʛʠ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɺʦʣʛʠ ʠ ʨ. ɸʭʪʫʙʳ ʦʪ 

ɹʳʢʦʚʦ ʜʦ ʉʝʣʠʪʨʝʥʥʦʛʦ (ʩʤ. ʨʠʩ. 5). 

7. ʈʘʟʨʝʟ ɹʳʢʦʚʦ (ʨʠʩ. 7, ʘʙʩ. ʦʪʤ. 17ï19 ʤ), ʣʝʚʦʙʝʨʝʞʴʝ ʨ. 

ɺʦʣʛʠ, ʶʞʥʘʷ ʦʢʨʘʠʥʘ ʩ. ɹʳʢʦʚʦ. ɺ ʘʙʨʘʟʠʦʥʥʦʤ ʙʝʨʝʛʫ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʘ ʚʩʢʨʳʚʘʝʪʩʷ ʨʘʟʨʝʟ, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʥʳʡ ʇ.ɸ. ʇʨʘʚʦʩʣʘʚ-

ʣʝʚʳʤ [1908], ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʖ.ʄ. ɺʘʩʠʣʴʝʚʳʤ [1961], ʀ.ɺ. 

ʄʝʥʘʙʜʝ ʠ ʜʨ. [1989] ʠ ʊ.ɸ. ʗʥʠʥʦʡ [2005]: 

1) ʧʦʯʚʘ ʪʝʤʥʦ-ʙʫʨʘʷ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʫʨʦ-ʢʦʨʠʯʥʝʚʘʷ ʩ ʙʝʣʦ-

ʛʣʘʟʢʦʡ, ʧʝʨʝʭʦʜ ʚ ʥʠʞʝʣʝʞʘʱʠʡ ʩʣʦʡ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 

0.7 ʤ; 

2) ʩʫʧʝʩʴ-ʩʫʛʣʠʥʦʢ ʙʫʨʳʝ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʚʝʩʪʠ, 

ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

3) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʪʦʥʢʦ-

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʡ, ʩ ʧʨʦʩʣʦʷʤʠ ʩʫʧʝʩʠ 

ʞʝʣʪʦ-ʙʫʨʦʡ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʨʘ-

ʢʦʚʠʥʳ: Adacna vitrea, Hypanis plicatus, Dreissena polymorpha, 

ʤʦʱʥʦʩʪʴ 0.4 ʤ; 

4) ʰʦʢʦʣʘʜʥʘʷ ʛʣʠʥʘ, ʤʦʥʦʣʠʪʥʘʷ, ʩ ʢʨʫʧʥʦʡ ʧʣʠʪʯʘʪʦ-

ʙʣʦʢʦʚʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʘʷ, ʩ ʪʦʥʢʠʤʠ ʧʨʦ-

ʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ ʩʝʨʦʛʦ ʠ ʧʝʩʢʘ ʤʫʯʥʠʩʪʦʛʦ, ʦʪʣʦʞʝʥʠʷ ʨʘʟʙʠʪʳ 

ʦʞʝʣʝʟʥʝʥʥʳʤʠ ʪʨʝʱʠʥʘʤʠ, ʛʨʘʥʠʮʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʘʷ, 

ʤʦʱʥʦʩʪʴ 3.0 ʤ; 

5) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʣʦʡʢʦʚ ʰʦʢʦʣʘʜʥʦʡ ʛʣʠʥʳ, ʘʣʝʚʨʠʪʘ ʠ ʧʝʩ-

ʢʘ ʩʝʨʦ-ʞʝʣʪʦʛʦ, ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ, ʤʦʱʥʦʩʪʴ 1.5 ʤ; 

6) ʤʦʥʦʣʠʪʥʘʷ ʧʘʯʢʘ ʰʦʢʦʣʘʜʥʦʡ ʛʣʠʥʳ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 

3.0 ʤ; 

ɺʝʩʴ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʣʱʫ ʧʣʦʪʥʳʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, 

ʧʝʨʝʢʨʳʪʳʭ ʧʝʩʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʢʦʤʧʣʝʢʩ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣ-

ʣʶʩʢʦʚ, ʟʘʢʨʳʪʳʭ ʧʦʢʨʦʚʦʤ ʩʫʙʘʵʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ɺʝʩʴ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʣʱʫ ʧʣʦʪʥʳʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, 

ʧʝʨʝʢʨʳʪʳʭ ʧʝʩʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʢʦʤʧʣʝʢʩ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣ-

ʣʶʩʢʦʚ, ʟʘʢʨʳʪʳʭ ʧʦʢʨʦʚʦʤ ʩʫʙʘʵʨʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 
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ʈʠʩ. 7. ʈʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʣʝʚʦʙʝʨʝʞʴʷ ʨ. ɺʦʣʛʠ. ʋʩʣʦʚʥʳʝ ʦʙʦ-

ʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 6. 

8. ʈʘʟʨʝʟ ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ (ʩʤ. ʨʠʩ. 7, ʘʙʩ. ʦʪʤ. 5 ʤ), ʣʝʚʳʡ ʙʝ-

ʨʝʛ ʨ. ɸʭʪʫʙʘ ʚʳʰʝ ʩ. ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ. ʆʧʠʩʘʥ ʇ.ɸ. ʇʨʘʚʦʩʣʘʚ-

ʣʝʚʳʤ [1908], ɸ.ʀ. ʄʦʩʢʚʠʪʠʥʳʤ [1962], ʀ.ɺ. ʄʝʥʘʙʜʝ [1989], 

ʀ.ɸ. ʏʠʩʪʷʢʦʚʦʡ [2001] ʠ ʊ.ɸ. ʗʥʠʥʦʡ [2005]. ɺ ʨʘʟʨʝʟʝ ʚʩʢʨʳʚʘ-

ʝʪʩʷ: 

1) ʩʫʧʝʩʴ ʧʳʣʝʚʘʪʘʷ, ʞʝʣʪʦ-ʩʝʨʘʷ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʝʨʝʨʘʙʦ-

ʪʘʥʥʘʷ ʧʦʯʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 

ʜʦ 1 ʤ; 

2) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ ʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʧʝʩʦʢ ʪʦʥʢʦ-

ʩʣʦʠʩʪʳʡ, ʞʝʣʪʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʩʣʦʠ ʛʣʠʥ, ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

3) ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩ ʪʦʥʢʦʡ ʧʣʠʪʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʩ 
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ʧʨʦʩʣʦʤ̫ʠ ʧʝʩʢʘ ʞʝʣʪʦ-ʩʝʨʦʛʦ, ʤʫʯʥʠʩʪʦʛʦ ʠ ʘʣʝʚʨʠʪʘ, ʚ ʧʝʩʢʘʭ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ: Didacna protracta, 

Dreissena distincta, Monodacna caspia, Hypanis plicatus, ʥʠʞʥʷʷ 

ʛʨʘʥʠʮʘ ʙʝʟ ʨʘʟʤʳʚʘ, ʤʦʥɦʦʩʪʴ 2 ʤ. 

4) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʩʣʦʠʩʪʳʡ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʫʧʣʦʪʥʝʥʥʳʡ, ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʥʝʨʦʚ-

ʥʘʷ ʩʦ ʩʣʝʜʘʤʠ ʨʘʟʤʳʚʘ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 2 ʤ. ɺ ʦʙʥʘʞʝʥʠʠ 

ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʟʘʣʝʛʘʶʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ɺ ʧʝʩ-

ʢʘʭ, ʨʘʟʜʝʣʷʶʱʠʭ ʪʦʣʱʫ ʛʣʠʥ, ʦʙʠʣʴʥʘ ʬʘʫʥʘ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣ-

ʣʶʩʢʦʚ. ɻʣʠʥʳ ʢʨʦʶʪʩʷ ʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʭʚʘʣʳʥʩʢʠʤʠ ʧʝʩʢʘʤʠ. 

9. ʈʘʟʨʝʟ ɹʫʛʦʨ (ʩʤ. ʨʠʩ. 7, ʘʙʩ. ʦʪʤ. -13 ʤ). ʅʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. 

ɸʭʪʫʙʳ, ʚ ʧʝʩʯʘʥʦʤ ʢʘʨʴʝʨʝ ʫ ʧ. ɹʫʛʦʨ ʚʩʢʨʳʚʘʝʪʩʷ ʩʪʨʦʝʥʠʝ 

ʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ: 

1) ʧʝʩʦʢ ʢʦʨʠʯʥʝʚʦ-ʩʝʨʳʡ, ʧʳʣʝʚʘʪʳʡ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʫʤʫ-

ʩʠʨʦʚʘʥʥʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʡ, ʩ ʧʦʩʣʦʡʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʝʣʢʠʭ ʨʘʢʦʚʠʥ, 

ʤʦʱʥʦʩʪʴ ʜʦ 2 ʤ. 

2) ʪʦʥʢʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʦʝʚ ʰʦʢʦʣʘʜʦʧʦ-

ʜʦʙʥʳʭ ʛʣʠʥ ʠ ʧʝʩʢʘ ʞʝʣʪʦʛʦ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʦʛʦ, ʤʝʣʢʦʟʝʨ-

ʥʠʩʪʦʛʦ. ɺ ʧʝʩʢʘʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ: Didacna 

protracta, D. trigonoides, Dreissena distincta, Dr. polymorpha, ʤʦʱ-

ʥʦʩʪʴ 0.7 ʤ; 

3) ʧʝʩʦʢ ʞʝʣʪʳʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʦʣʦʩʯʘʪʦ-ʩʣʦʠʩʪʳʡ, ʤʦʱ-

ʥʦʩʪʴ 2 ʤ; 

4) ʩʫʛʣʠʥʦʢ ʰʦʢʦʣʘʜʦʧʦʜʦʙʥʳʡ, ʢʦʨʠʯʥʝʚʳʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʩʣʦʠʩʪʳʡ ʩ ʤʝʣʢʦʡ ʦʩʢʦʣʴʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʩ ʪʦʥʢʠʤʠ ʧʨʦ-

ʩʣʦʷʤʠ ʧʝʩʢʘ ʠ ʨʝʜʢʠʤʠ ʨʘʢʦʚʠʥʘʤʠ: Dreissena polymorpha, 

Viviparus sp., Unio sp., ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 3.5 ʤ. 

ɺ ʨʘʟʨʝʟʝ ʦʪʩʫʪʩʪʚʫʶʪ ʪʠʧʠʯʥʳʝ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ, ʟʜʝʩʴ 

ʦʥʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʣʦʝʚ ʧʝʩʢʘ, ʚʢʣʶʯʘʶʱʠʭ 

ʦʙʠʣʴʥʫʶ ʭʚʘʣʳʥʩʢʫʶ ʬʘʫʥʫ. ɺ ʢʨʦʚʣʝ ʠ ʧʦʜʦʰʚʝ ʦʪʣʦʞʝʥʠʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʝʩʯʘʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ ʩ ʨʘʢʦʚʠʥʘʤʠ ʤʦʣʣʶʩʢʦʚ. 

10. ʈʘʟʨʝʟ ʉʝʣʠʪʨʝʥʥʦʝ (ʩʤ. ʨʠʩ. 7, ʘʙʩ. ʦʪʤ. -16 ʤ), ʣʝʚʦʙʝʨʝ-

ʞʴʝ ʨ. ɸʭʪʫʙʳ ʫ ʧ. ʉʝʣʠʪʨʝʥʥʦʝ. 

1) ʩʫʧʝʩʴ ʠ ʧʝʩʦʢ ʧʣʦʪʥʳʝ, ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʩʣʦʠʩʪʳʝ, ʩ ʦʪʜʝʣʴʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʨʘʢʦʚʠʥ, ʤʦʱʥʦʩʪʴ 1 ʤ; 

2) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ ʤʘʩʩʠʚʥʘʷ, ʩ ʦʩʢʦʣʴʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, 

ʤʦɦʥʦʩʪʴ 1 ʤ; 
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3) ʧʝʩʦʢ ʛʨʷʟʥʦ-ʩʝʨʳʡ ʠ ʢʦʨʠʯʥʝʚʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʭʦʨʦʰʦ 

ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʰʦʢʦʣʘʜʦʧʦʜʦʙʥʳʭ ʛʣʠʥ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʢʦʚʠʥʘʤʠ: 

Didacna protracta, D. trigonoides, Dreissena distincta, ʚʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ 2.5 ʤ. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʦʥʠ ʧʝʨʝʢʨʳʪʳ ʧʝʩʢʘʤʠ ʩ ʨʘʢʦʚʠʥʘʤʠ ʭʚʘʣʳʥ-

ʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʘ ʥʠʞʝ ʧʝʨʝʭʦʜʷʪ ʚ ʜʨʫʛʫʶ ʬʘʮʠʘʣʴʥʫʶ ʨʘʟ-

ʥʦʩʪʴ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʫʶ ʪʦʣʱʫ ʧʝʩʢʦʚ ʠ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ ʩ ʙʦʛʘʪʦʡ ʭʚʘʣʳʥʩʢʦʡ ʬʘʫʥʦʡ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ. ɺ ʨʘʟʨʝʟʘʭ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʣʝʚʦʙʝʨʝʞʴʷ ʨ. ɺʦʣʛʠ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʦʙʳʯʥʦ ʟʘ-

ʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʠ ʧʦʜʩʪʠʣʘʶʪʩʷ 

ʧʝʩʢʘʤʠ, ʨʝʞʝ ʩʣʦʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, ʩ ʦʙʠʣʴʥʦʡ ʬʘʫʥʦʡ ʩʦʣʦʥʦʚʘ-

ʪʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ. ʈʝʞʝ ʛʣʠʥʳ ʟʘʥʠʤʘʶʪ ʥʠʞʥʝʝ ʣʠʙʦ ʚʝʨʭ-

ʥʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʨʘʟʨʝʟʝ, ʠʥʦʛʜʘ ʩʨʝʜʠ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʝʩʢʠ ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʨʘʢʦʚʠʥ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. 

 

ʇʨʘʚʦʙʝʨʝʞʴʝ ʅʠʞʥʝʡ ɺʦʣʛʠ 

ʈʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʧʨʘʚʦʙʝʨʝʞʴʷ ʅʠʞʥʝʡ ɺʦʣʛʠ ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʦʪ ɺʦʣʛʦʛʨʘʜʘ ʜʦ ʃʝʥʠʥʦ (ʩʤ. ʨʠʩ. 5), ʟʜʝʩʴ ʦʥʠ 

ʚʩʢʨʳʪʳ ʨʝʯʥʦʡ ʵʨʦʟʠʝʡ ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ 

ʠʟʫʯʝʥʠʷ. ʕʪʦ ʩʘʤʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʧʦ ʩʪʨʦʝʥʠʶ, ʩʦʩʪʘʚʫ ʠ 

ʠʟʫʯʝʥʥʦʩʪʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʉʝʚʝʨʥʦʛʦ ʇʨʠ-

ʢʘʩʧʠʷ. ʇʦʩʣʝ ʂ. ɹʵʨʘ ʦʥʠ ʠʟʫʯʘʣʠʩʴ ʤʥʦʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

[ʂʦʚʜʘ, 1950; ʇʨʘʚʦʩʣʘʚʣʝʚ, 1929; ɾʫʢʦʚ, 1945; ʄʦʩʢʚʠʪʠʥ,1962; 

ɺʘʩʠʣʴʝʚ, 1961; ʌʝʜʦʨʦʚ, 1957; ʄʝʥʘʙʜʝ, 1989; ʉʚʠʪʦʯ, ʗʥʠʥʘ, 

1997 ʠ ʜʨ.]. 

ɺ 50 ʢʤ ʶʞʥʝʝ ɺʦʣʛʦʛʨʘʜʘ ʫ ʧ. ʉʚʝʪʣʳʡ ʗʨ ʚʦʣʞʩʢʦʡ ʧʨʦʪʦ-

ʢʦʡ ʚʩʢʨʳʚʘʝʪʩʷ ʩʪʨʦʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʠ 

ʠʥʪʝʨʝʩʥʳʭ ʨʘʟʨʝʟʦʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʠʤ. ʆʪʣʦʞʝʥʠʷ ʠʟʫʯʝʥʳ 

ʧʦ ʜʚʫʤ ʨʘʩʯʠʩʪʢʘʤ: ʉʚʝʪʣʳʡ ʗʨ-1 ʠ ʉʚʝʪʣʳʡ ʗʨ-2. 

11. ʈʘʟʨʝʟ ʉʚʝʪʣʳʡ ʗʨ-1 (ʨʠʩ. 8, ʬʦʪʦ 4, ʘʙʩ. ʦʪʤ. 2 ʤ). ʈʘʟʨʝʟ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚʩʢʨʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʥʦʡ ʦʢ-

ʨʘʠʥʝ ʧ. ʉʚʝʪʣʳʡ ʗʨ, ʛʜʝ ʚ ʚʦʣʞʩʢʦʤ ʦʙʨʳʚʝ ʦʙʥʘʞʘʶʪʩʷ (ʩʚʝʨʭʫ 

ʚʥʠʟ): 

1) ʩʫʧʝʩʴ ʩʝʨʘʷ, ʧʳʣʝʚʘʪʘʷ, ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʩ ʢʦʨʥʷʤʠ ʨʘʩʪʝ-

ʥʠʡ, ʤʦʱʥʦʩʪʴ 0.2 ʤ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ; 



35 

 



36 

2) ʩʫʧʝʩʴ ʩʝʨʘʷ ʫʧʣʦʪʥʝʥʥʘʷ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʘʪʨʦʥʫʪʘʷ ʧʦʯ-

ʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʝʨʝʭʦʜ ʨʝʟʢʠʡ ʧʦ ʩʤʝʥʝ ʦʢʨʘʩʢʠ, ʤʦʱ-

ʥʦʩʪʴ 0.8 ʤ; 

3) ʛʣʠʥʳ ʠ ʩʫʛʣʠʥʢʠ ʪʝʤʥʦ-ʙʫʨʳʝ, ʰʦʢʦʣʘʜʦʧʦʜʦʙʥʳʝ, ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʩʝʚʜʦʤʠʮʝʣʠʡ. ʇʝʨʝʭʦʜ ʢ ʥʠʞʝʣʝʞʘʱʠʤ 

ʦʪʣʦʞʝʥʠ̫ ʤ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 0.3 ʤ; 

4) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʦʡ ʠ ʧʝʩʢʘ ʪʦʥʢʦ- ʠ ʤʝʣʢʦ-

ʟʝʨʥʠʩʪʦʛʦ, ʩʝʨʦʛʦ. ʂ ʦʩʥʦʚʘʥʠʶ ʩʣʦʷ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʣʦʝʚ ʧʝʩʢʘ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʤʦʱʥʦʩʪʴ 1.2 ʤ. ʂʦʥʪʘʢʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʠʡ; 

5) ʩʫʧʝʩʴ ʠ ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʝ, ʩ ʤʘʩʩʦʡ ʨʘʢʦʚʠʥ ʭʚʘʣʳʥʩʢʠʭ 

ʤʦʣʣʶʩʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʶʪ: Didacna protracta, D. 

trigonoides, Dreissena distincta, ʤʥʦʛʦ Monodacna caspia, Didacna 

parallella, ʝʜʠʥʠʯʥʳ Hypanis plicatus, Dreissena polymorpha, 

Didacna delenda, ʤʦʱʥʦʩʪʴ 0.3 ʤ; 
 

 
ʌʦʪʦ 4. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʉʚʝʪʣʳʡ ʗʨ-1. 
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6) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ ʞʝʣʪʦ-ʩʝʨʦʛʦ, ʧʳʣʝʚʘʪʦʛʦ, ʭʦʨʦʰʦ 

ʩʦʨʪʠʨʦʚʘʥʥʦʛʦ, ʩ ʪʦʥʢʦʡ ʣʠʥʟʦʚʠʜʥʦʡ ʠ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ (3ï

10 ʩʤ) ʠ ʪʦʥʢʠʤʠ (1ï2 ʩʤ) ʧʨʦʩʣʦʷʤʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ʇʝʨʝʭʦʜ 

ʧʦʩʪʝʧʝʥʥʳʡ, ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʤʦʱʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʝʚ ʰʦ-

ʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʤʦʥɦʦʩʪʴ 1.5 ʤ; 

7) ʧʝʩʦʢ ʞʝʣʪʳʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦ-

ʚʘʥʥʳʡ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʧʦʣʦʩʯʘʪʦʡ ʩʣʦʠ-

ʩʪʦʩʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʪʦʥʢʠʤʠ (0.5ï3.0 ʩʤ) ʧʨʦʩʣʦʷʤʠ ʰʦʢʦ-

ʣʘʜʦʧʦʜʦʙʥʳʭ ʛʣʠʥ. ɺ ʦʩʥʦʚʘʥʠʠ ʩʣʦʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʩʣʘʠʚʘ-

ʥʠʝ ʩʫʧʝʩʠ ʢʦʨʠʯʥʝʚʦ-ʞʝʣʪʦʡ ʠ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ ʧʝʩʢʘ. ʂʦʥʪʘʢʪ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʠʡ, ʩʣʘʙʦʚʦʣʥʠʩʪʳʡ, ʤʦʱʥʦʩʪʴ 7.0 ʤ; 

8) ʧʝʩʦʢ ʞʝʣʪʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʩ 

ʤʝʣʢʦʡ ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ʂʦʥʪʘʢʪ ʨʝʟʢʠʡ, ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

9) ʩʫʧʝʩʴ ʧʣʦʪʥʘʷ, ʢʦʨʠʯʥʝʚʦ-ʙʫʨʘʷ, ʩ ʤʝʣʢʠʤʠ ʤʘʨʛʘʥʮʦʚʠ-

ʩʪʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ʇʝʨʝʭʦʜ ʨʝʟʢʠʡ, ʧʦ ʪʨʝʱʠʥʘʤ ʦʪʣʦʞʝʥʠʷ 

ʚʥʝʜʨʷʶʪʩʷ ʚ ʥʠʞʝʣʝʞʘʱʠʝ ʦʩʘʜʢʠ, ʤʦʱʥʦʩʪʴ 1.0 ʤ; 

10) ʩʫʛʣʠʥʦʢ ʪʝʤʥʦ-ʙʫʨʳʡ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʚʝʩʪʠ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʟʘʪʝʢʘʤʠ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 0.6 ʤ. 

ɺ ʨʘʟʨʝʟʝ ʚʩʢʨʳʚʘʶʪʩʷ: ʩʣʦʡ 1 ï ʵʦʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʟʘʪʨʦʥʫ-

ʪʳʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝʤ; ʩʣʦʡ 2 ï ʩʫʙʘʵʨʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʟʜ-

ʥʝʭʚʘʣʳʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʪʨʦʥʫʪʳʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝʤ; ʩʣʦʡ 3 

ï ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʦʨʘʙʦ-

ʪʘʥʥʳʭ ʧʦʯʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ; ʩʣʦʠ 4ï8 ï ʤʦʨʩʢʠʝ ʥʠʞʥʝʭʚʘ-

ʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ (ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʦʷʭ 3, 

4 ʠ 6); ʩʣʦʡ 9 ï ʘʪʝʣʴʩʢʠʝ ʦʩʘʜʢʠ; ʩʣʦʡ 10 ï ʘʚʪʦʤʦʨʬʥʘʷ ʭʘʟʘʨ-

ʩʢʘʷ ʧʦʯʚʘ. 

12. ʈʘʟʨʝʟ ʉʚʝʪʣʳʡ ʗʨ-2 (ʩʤ. ʨʠʩ. 8, ʘʙʩ. ʦʪʤ. 7 ʤ). ɺ 200 ʤ ʩʝ-

ʚʝʨʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʨʝʟʘ ʚ ʢʘʨʴʝʨʝ ʚʩʢʨʳʚʘʝʪʩʷ ʩʪʨʦʝʥʠʝ ʭʚʘ-

ʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ: 

1) ʩʫʛʣʠʥʦʢ ʚ ʢʨʦʚʣʝ ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʳʡ, ʪʝʤʥʦ-ʩʝʨʳʡ, ʚ 

ʦʩʥʦʚʘʥʠʠ ʩ ʙʝʣʦʛʣʘʟʢʦʡ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 0.7 ʤ 

(ʧʦʢʨʦʚʥʳʝ ʩʫʙʘʵʨʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ); 

2) ʧʝʩʦʢ ʠ ʩʫʧʝʩʴ ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʨʦ-ʞʝʣʪʦʡ ʦʢʨʘʩʢʠ, ʭʦʨʦʰʦ 

ʩʦʨʪʠʨʦʚʘʥʥʳʝ, ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ, ʧʣʦʪʥʳʝ, ʩ ʚʢʣʶʯʝʥʠ-

ʝʤ ʠʟʚʝʩʪʠ. ɻʨʘʥʠʮʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʙʳʩʪʨʘʷ, ʤʦʱʥʦʩʪʴ 1.5 ʤ 

(ʩʫʙʘʵʨʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ); 

3) ʛʣʠʥʘ ʘʣʝʚʨʠʪʦʚʘʷ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʘʷ, ʪʦʥʢʦ-

ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʘʷ ʟʘ ʩʯʝʪ ʩʣʦʡʢʦʚ ʘʣʝʚʨʠʪʘ ʠ ʧʝʩʢʘ ʩʣʘʙʦ 

ʦʞʝʣʝʟʥʝʥʥʦʛʦ, ʩ ʤʥʦʞʝʩʪʚʦʤ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ ʩʚʝʪʣʳʭ ʢʘʨʙʦ-
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ʥʘʪʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ. ʇʝʨʝʭʦʜ 

ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʥɦʦʩʪʴ 0.7 ʤ; 

4) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʤʘʩʩʠʚʥʘʷ, ʩ ʢʨʫʧʥʦʡ ʦʩʪʨʦʫʛʦʣʴʥʦ-

ʦʩʢʦʣʴʯʘʪʦʡ ʠ ʙʣʦʢʦʚʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ. ɻʨʘʥʠʮʘ ʨʝʟʢʘʷ, ʤʦʱ-

ʥʦʩʪʴ 1.5 ʤ. 

5) ʩʫʧʝʩʴ ʛʨʷʟʥʦ-ʞʝʣʪʦ-ʩʝʨʘʷ, ʩ ʨʘʢʦʚʠʥʘʤʠ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣ-

ʣʶʩʢʦʚ, ʦʙʠʣʴʥʳʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩ ʧʨʦʩʣʦʝʤ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʢʦʥʪʘʢʪ ʨʝʟʢʠʡ, ʤʦʱʥʦʩʪʴ 0.3ï0.7 ʤ; 

6) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʤʘʩʩʠʚʥʘʷ, ʩ ʢʨʫʧʥʦʡ ʛʣʳʙʦʚʘʪʦʡ ʦʪ-

ʜʝʣʴʥʦʩʪʴʶ, ʩ ʨʝʜʢʠʤʠ ʨʘʢʦʚʠʥʘʤʠ Monodacna caspia ʠ Dreissena 

polymorpha, ʢʦʥʪʘʢʪ ʨʝʟʢʠʡ, ʤʦʱʥʦʩʪʴ 5.0 ʤ; 

7) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʩʣʦʠʩʪʘʷ ʩ ʧʨʦʩʣʦʷʤʠ ʩʝʨʦʛʦ ʘʣʝʚʨʠʪʘ, ʩ 

ʧʣʠʪʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʩ ʨʝʜʢʠʤʠ ʨʘʢʦʚʠʥʘʤʠ Didacna ʠ 

Dreissena. ɻʨʘʥʠʮʘ ʨʝʟʢʘʷ, ʤʦʱʥʦʩʪʴ 2.5 ʤ; 

 

 
ʌʦʪʦ 5. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʉʚʝʪʣʳʡ ʗʨ-2. 
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8) ʧʝʩʦʢ ʠ ʘʣʝʚʨʠʪ ʧʣʦʪʥʳʝ, ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʨʦʡ ʦʢʨʘʩʢʠ, ʥʝ-

ʷʩʥʦʩʣʦʠʩʪʳʝ. ʇʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 2.0 ʤ; 

9) ʧʝʩʦʢ ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʩ ʪʦʥʢʦʡ ʧʝʨʠʩʪʦ-ʚʦʣʥʠʩʪʦʡ ʠ ʢʦʩʦ-

ʣʠʥʟʦʚʠʜʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʜʦ 4.0 ʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʥʘʞʝʥʠʷ ʉʚʝʪʣʳʡ ʗʨ-1, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ 

ʩʣʦʞʝʥʘ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʚ ʩʫʧʝʩʯʘʥʳʭ ʧʨʦ-

ʩʣʦʷʭ ʩʨʝʜʠ ʛʣʠʥ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʨʘʢʦʚʠʥʳ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶ-

ʩʢʦʚ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ (ʙʦʣʝʝ 10 ʤ) ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʳ-

ʭʦʜʦʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚ ʉʝʚʝʨʥʦʤ ʇʨʠʢʘʩʧʠʠ 

ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʶʪ ʧʣʦʪʥʳʝ, ʪʝʤʥʦ-ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩ ʢʨʫʧʥʦʡ 

ʦʩʢʦʣʴʯʘʪʦ-ʙʣʦʢʦʚʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ (ʬʦʪʦ 5) ʠ ʝʜʠʥʠʯʥʳʤʠ ʨʘʢʦ-

ʚʠʥʘʤʠ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ 

13. ʈʘʟʨʝʟ ʈʘʡʛʦʨʦʜ (ʩʤ. ʨʠʩ. 8, ʘʙʩ. ʦʪʤ. 6 ʤ). ʀʟʚʝʩʪʝʥ ʢʘʢ 

ʪʠʧʦʚʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʩʠʥʛʠʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ, ʚʩʢʨʳʚʘʝʪʩʷ ʚʦʣʞʩʢʦʡ ʧʨʦʪʦʢʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʠʞʝ 

ʈʘʡʛʦʨʦʜʘ. ʆʙʥʘʞʝʥʠʝ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʩʝʱʘʣʦʩʴ [ɺʘʩʠʣʴʝʚ, 1961; 

ʄʦʩʢʚʠʪʠʥ, 1962; ʇʨʘʚʦʩʣʘʚʣʝʚ, 1926; ʉʝʜʘʡʢʠʥ, 1988; ʉʚʠʪʦʯ, 

ʗʥʠʥʘ, 1997 ʠ ʜʨ.]. ʆʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʥʦʛʦʩʣʦʡʥʳʡ ʨʘʟʨʝʟ, ʛʜʝ 

ʚʩʢʨʳʚʘʶʪʩʷ ʭʚʘʣʳʥʩʢʠʝ, ʘʪʝʣʴʩʢʠʝ ʠ ʩʠʥʛʠʣʴʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʍʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʦʙʥʘʞʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ: 

1) ʰʦʢʦʣʘʜʥʦʡ ʛʣʠʥʦʡ ʩ ʤʝʣʢʦʡ ʧʣʠʪʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʘʪʨʦʥʫʪʦʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ, ʤʦʱʥʦʩʪʴ 1.5 ʤ; 

2) ʧʝʩʢʘʤʠ ʥʝʷʩʥʦʩʣʦʠʩʪʳʤʠ, ʩ ʧʨʦʩʣʦʷʤʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, 

ʚ ʧʝʩʯʘʥʳʭ ʨʘʟʥʦʩʪʷʭ ʩʦʜʝʨʞʘʱʠʤʠ ʤʥʦʞʝʩʪʚʦ ʨʘʢʦʚʠʥ ʭʚʘʣʳʥ-

ʩʢʠʭ ʤʦʣʣʩʁʢʦʚ ʩ ʨʫʢʦʚʦʜʷʱʠʤʠ ʬʦʨʤʘʤʠ Didacna protracta ʠ 

Dreissena distincta, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

3) ʛʣʠʥʦʡ ʰʦʢʦʣʘʜʥʦʡ, ʩ ʧʣʠʪʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ ʠ ʨʝʜʢʠʤʠ 

ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʞʝʣʪʦʛʦ, ʤʦʱʥʦʩʪʴʶ 0.3 ʤ. ʅʠʞʝ, ʧʦ ʨʝʟʢʦʤʫ 

ʢʦʥʪʘʢʪʫ, ʣʝʞʘʪ ʘʪʝʣʴʩʢʠʝ ʩʫʧʝʩʠ ʩ ʢʘʨʙʦʥʘʪʘʤʠ ʠ ʛʠʧʩʦʤ. 

ʈʘʟʨʝʟ ʩʭʦʜʝʥ ʩʦ ʩʨʝʜʥʝʡ ʯʘʩʪʴʶ ʦʙʥʘʞʝʥʠʷ ʉʚʝʪʣʳʡ ʗʨ-2, ʛʜʝ 

ʜʚʝ ʧʘʯʢʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʨʘʟʜʝʣʝʥʳ ʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ 

ʛʣʠʥʘʤʠ ʩ ʦʙʠʣʴʥʦʡ ʬʘʫʥʦʡ ʤʦʣʣʶʩʢʦʚ. 

14. ʈʘʟʨʝʟ ʏʝʨʥʳʡ ʗʨ (ʩʤ. ʨʠʩ. 8, ʘʙʩ. ʦʪʤ. -5 ʤ) ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʚr ʩʦʢʦʤ ʵʨʦʟʠʦʥʥʦʤ ʦʙʨʳʚʝ ʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ ʥʘ ʶʞʥʦʡ ʦʢ-

ʨʘʠʥʝ ʧʦʩʝʣʢʘ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʨʘʟʨʝʟʦʚ ʅʠʞʥʝʛʦ ʇʦ-

ʚʦʣʞʴʷ, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥ ʂ. ɹʵʨʦʤ, ʟʘʪʝʤ ʅ. ɹʘʨʙʦʪ-ʜʝ-ʄʘʨʥʠ ʠ 

ɸ.ʀ. ʄʫʰʢʝʪʦʚʳʤ, ʘ ʧʦʟʜʥʝʝ ʄ.ʄ. ɾʫʢʦʚʳʤ [1935], ʇ.ɺ. ʌʝʜʦ-
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ʨʦʚʳʤ [1957] ɸ.ʀ. ʄʦʩʢʚʠʪʠʥʳʤ [1962], ɺ.ʄ. ʉʝʜʘʡʢʠʥʳʤ 

[1988], ʖ.ʄ. ɺʘʩʠʣʴʝʚʳʤ [1961], ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ ʊ.ɸ ʗʥʠʥʦʡ 

[1997]. ɺ ʦʚʨʘʛʝ ʥʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ʧʦʩʝʣʢʘ ʚʩʢʨʳʚʘʁ ʪʩʷ: 

1) ʩʫʧʝʩʴ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʩʝʨʘʷ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱ-

ʥʦʩʪʴ 3 ʤ; 

2) ʩʫʧʝʩʴ ʠ ʧʝʩʦʢ ʛʨʷʟʥʦ-ʩʝʨʳʝ, ʩ ʙʝʣʦʛʣʘʟʢʦʡ, ʧʝʨʝʭʦʜ ʙʳʩʪ-

ʨʳʡ, ʤʦʱʥʦʩʪʴ 1.2 ʤ; 

3) ʩʫʛʣʠʥʦʢ ʢʦʨʠʯʥʝʚʳʡ, ʧʣʦʪʥʳʡ, ʩ ʦʙʣʦʤʦʯʥʦʡ ʦʪʜʝʣʴʥʦ-

ʩʪʴʶ, ʛʨʘʥʠʮʘ ʨʝʟʢʘʷ, ʧʦ ʠʟʤʝʥʝʥʠʶ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʤʦʱʥʦʩʪʴ 0.6 ʤ; 

4) ʧʝʩʦʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʡ, ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥ-

ʥʳʡ, ʪʦʥʢʦ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʩ ʨʝʜʢʠʤʠ ʨʘʢʦʚʠʥʘʤʠ ʤʦʣʣʶʩʢʦʚ 

Didacna protracta ʠ D. trigonoides, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʦʛʦ, ʣʠʙʦ ʩʫʧʝʩʠ ʠ ʘʣʝʚʨʠʪʘ, ʤʦʱʥʦʩʪʴ ʩʣʦʡʢʦʚ ʦʪ 0.5ï

1.0 ʜʦ 20 ʩʤ, ʢʦʥʪʘʢʪ ʨʝʟʢʠʡ, ʤʦʱʥʦʩʪʴ 1.5 ʤ; 

5) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʧʣʦʪʥʘʷ, ʩ ʧʣʠʪʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʘʷ ʟʘ ʩʯʝʪ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ ʧʝʩʢʘ (1.0ï2.0 ʩʤ). 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʣʦʠ ʛʣʠʥʳ ʤʘʩʩʠʚʥʳʝ, ʤʦʱʥʦʩʪʴʶ 1.2 ʤ, ʢʦʥ-

ʪʘʢʪ ʨʝʟʢʠʡ; 

6) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ, ʩʣʘʙʦ-ʦʞʝʣʝʟʥʝʥʥʳʡ, ʥʝʷʩʥʦ-

ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʡ, ʩ ʤʘʩʩʦʡ ʨʘʢʦʚʠʥ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶ-

ʩʢʦʚ: Didacna protracta, D. parallella, D. subcatillus, D. trigonoides, 

Dreissena polymorpha, Dr. distincta, Monodacna caspia, Hypanis 

plicatus ʠ ʜʨ., ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʭʩʷ ʚ ʜʚʫʭ ʧʨʦʩʣʦʷʭ ʨʘʢʫʰʥʷʢʘ, 

ʤʦʱʥʦʩʪʴ 0.2ï0.3 ʤ; 

7) ʩʫʧʝʩʴ ʠ ʧʝʩʦʢ ʩʝʨʦ-ʞʝʣʪʳʝ, ʧʣʦʪʥʳʝ, ʦʙʨʘʟʫʶʪ ʦʪʚʝʩʥʳʝ 

ʩʪʝʥʢʠ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 4 ʤ. 

ʈʘʟʨʝʟ ʠʥʪʝʨʝʩʝʥ ʧʦʣʦʞʝʥʠʝʤ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʤʝʞʜʫ ʧʨʦ-

ʩʣʦʷʤʠ ʧʝʩʢʘ, ʩʦʜʝʨʞʘʱʠʤʠ ʦʙʠʣʴʥʫʶ ʤʘʣʘʢʦʬʘʫʥʫ. ɺ 300 ʤ 

ʶʞʥʝʝ, ʚ ʨʘʟʨʝʟʝ ʧʝʩʯʘʥʦʛʦ ʢʘʨʴʝʨʘ, ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝ-

ʥʠʝ ʤʦʱʥʦʩʪʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʧʝʨʝʢʨʳʪʳʭ ʪʦʣʱʝʡ (5.0 ʤ) 

ʭʚʘʣʳʥʩʢʠʭ ʧʝʩʢʦʚ. 

15. ʈʘʟʨʝʟ ʅʠʞʥʝʝ ɿʘʡʤʠʱʝ (ʩʤ. ʨʠʩ. 8, ʘʙʩ. ʦʪʤ. -5 ʤ) ʨʘʩʧʦ-

ʣʦʞʝʥ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɺʦʣʛʠ, ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʝʝ ɿʘʡʤʠʱʝ. 

ʈʘʟʨʝʟ ʦʧʠʩʘʥ ɸ.ʀ. ʄʦʩʢʚʠʪʠʥʳʤ [1962], ɺ.ʂ. ʐʢʘʪʦʚʦʡ [1973], 

ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ ʊ.ɸ ʗʥʠʥʦʡ [1997]. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʙʨʳʚʘ 

ʩʚʝʨʭʫ ʚʥʠʟ ʚʩʢʨʚrʘʶʪʩʷ: 

1) ʩʫʧʝʩʴ ʧʳʣʝʚʘʪʘʷ, ʩʝʨʘʷ, ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʩ ʢʦʨʥʷʤʠ ʨʘʩʪʝ-

ʥʠʡ, ʧʝʨʝʭʦʜ ʢ ʥʠʞʝʣʝʞʘʱʠʤ ʦʪʣʦʞʝʥʠʷʤ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱ-
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ʥʦʩʪʴ 0.1 ʤ; 

2) ʩʫʧʝʩʴ ʠ ʩʫʛʣʠʥʦʢ ʩʝʨʳʝ, ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩ 

ʥʘʪʝʢʘʤʠ ʠʟʚʝʩʪʠ, ʛʫʤʫʩʠʨʦʚʘʥʥʳʝ, ʧʝʨʝʭʦʜ ʢ ʥʠʞʝʣʝʞʘʱʠʤ ʦʪ-

ʣʦʞʝʥʠ̫ ʤ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

3) ʧʝʩʦʢ ʩʝʨʳʡ, ʞʝʣʪʦ-ʩʝʨʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʠʥʦʛʜʘ ʩ ʥʝʷʩʥʦʡ 

ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʭʨʫʧʢʠʭ ʤʝʣʢʠʭ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ Didacna protracta, D. 

parallella, Dreissena distincta. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ, ʤʦʱʥʦʩʪʴ 

0.6ï0.7 ʤ; 

4) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ ʞʝʣʪʦ-ʩʝʨʦʛʦ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʩʣʦʠʩʪʦʛʦ ʠ ʩʫʧʝʩʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦ-ʙʫʨʦʡ, ʧʨʦʩʣʦʷʤʠ ʦʞʝʣʝʟ-

ʥʝʥʥʦʡ, ʩʦ ʩʢʦʧʣʝʥʠʝʤ ʨʘʢʦʚʠʥ Dreissena polymorpha, ʚ ʦʩʥʦʚʘ-

ʥʠʠ ʧʨʦʩʣʦʡ ʧʝʩʢʘ ʞʝʣʪʦʛʦ, ʤʦʱʥʦʩʪʴ 2 ʤ; 

5) ʩʫʧʝʩʴ ʢʦʨʠʯʥʝʚʘʷ, ʙʫʨʦʚʘʪʘʷ, ʧʷʪʥʘʤʠ ʦʞʝʣʝʟʥʝʥʥʘʷ, ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʠʟʚʝʩʪʠ, ʧʣʦʪʥʘʷ, ʜʘʝʪ ʩʪʦʣʙʯʘʪʫʶ ʦʪʜʝʣʴʥʦʩʪʴ, 

ʥʠʞʥʠʡ ʢʦʥʪʘʢʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʠʡ, ʤʦʱʥʦʩʪʴ 1 ʤ. 

ʉʣʦʠ 2ï4 ï ʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʣʝʞʘʱʠʝ ʥʘ ʘʪʝʣʴʩʢʦʡ ʩʫ-

ʧʝʩʠ (ʬʦʪʦ 6). 

ɺ 0.5 ʢʤ ʶʞʥʝʝ ʚ ʢʨʫʧʥʦʤ ʦʩʝʚʰʝʤ ʙʣʦʢʝ ʧʦʨʦʜ ʚʩʢʨʳʚʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʠʥʦʝ ʩʪʨʦʝʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʭʚʘʣʳʥʩʢʦʛʦ ʨʘʟʨʝʟʘ. 

ɿʜʝʩʴ ʧʦʜ ʩʫʧʝʩʴʶ ʣʝʞʘʪ ʩʫʛʣʠʥʦʢ ʠ ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʚ ʚʝʨʭ-

ʥʝʡ ʯʘʩʪʠ ʧʣʦʪʥʳʝ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʝ, ʥʝʷʩʥʦʩ-

ʣʦʠʩʪʳʝ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʦʢʦʣʘʜʦʧʦʜʦʙʥʳʝ, ʩ ʨʝʜʢʠʤʠ ʨʘʢʦʚʠ-

ʥʘʤʠ ʤʦʣʣʶʩʢʦʚ (Didacna trigonoides ʠ ʜʨ.), ʤʦʱʥʦʩʪʴ 1.5 ʤ. ʅʠ-

ʞʝ ʣʝʞʠʪ ʧʝʩʦʢ ʞʝʣʪʳʡ, ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ, ʩ ʨʝʜʢʠʤʠ ʨʘ-

ʢʦʚʠʥʘʤʠ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʚʠʜʠʤʘʷ ʤʦʥɦʦʩʪʴ 1.2 ʤ. 

16. ʈʘʟʨʝʟ ʎʘʛʘʥ-ɸʤʘʥ (ʩʤ. ʨʠʩ. 8, ʬʦʪʦ 7, ʘʙʩ. ʦʪʤ. -9 ʤ). ʇʨʘ-

ʚʳʡ ʙʝʨʝʛ ʨ. ɺʦʣʛʠ ʚ ʧ. ʎʘʛʘʥ-ɸʤʘʥ ʦʧʠʩʘʥ ɺ.ʂ. ʐʢʘʪʦʚʦʡ 

[1974], ʀ.ɺ. ʄʝʥʘʙʜʝ [1989], ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ ʊ.ɸ. ʗʥʠʥʦʡ 

[1997], ʀ.ɸ. ʏʠʩʪʷʢʦʚʦʡ [2001] ʠ ʖ.ɸ. ʃʘʚʨʫʰʠʥʳʤ ʠ ʜʨ. [2014]. 

ɺ ʦʙʨʳʚʝ ʚʩʢʨʳʚʘʶʪʩʷ: 

1) ʩʫʧʝʩʴ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʘʷ, ʧʳʣʝʚʘʪʘʷ, ʤʦʱʥʦʩʪʴ 0.2 ʤ; 

2) ʩʫʛʣʠʥʦʢ-ʩʫʧʝʩʴ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʝ, ʧʣʦʪʥʳʝ, ʩʦ ʩʪʦʣʙʯʘʪʦʡ 

ʦʪʜʝʣʴʥʦʩʪʴʶ, ʧʨʦʨʘʙʦʪʘʥʳ ʧʦʯʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʩ ʨʝʜʢʠʤʠ ʦʙʣʦʤʢʘʤʠ ʨʘʢʦʚʠʥ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, 

ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʥʝʨʦʚʥʘʷ, ʤʦʱʥʦʩʪʴ 1.2 ʤ; 
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ʌʦʪʦ 6. ʈʘʟʨʝʟ ʅʠʞʥʝʝ ɿʘʡʤʠʱʝ. ʂʦʥʪʘʢʪ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʘʪʝʣʴ-

ʩʢʠʭ ʩʫʧʝʩʝʡ. 

 

 
ʌʦʪʦ 7. ʉʣʦʠʩʪʳʝ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʨʘʟʨʝʟʘ ʎʘʛʘʥ-ɸʤʘʥ. 
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3) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ ʩʝʨʦʛʦ, ʧʝʩʢʘ ʛʣʠʥʠʩʪʦʛʦ 

ʞʝʣʪʦ-ʩʝʨʦʛʦ ʠ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʦʡ, ʚ ʩʣʦʝ ʤʥʦʞʝʩʪʚʦ ʧʦʩʣʦʡʥʦ 

ʟʘʣʝʛʘʶʱʠʭ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ, ʯʘʩʪʦ ʚ ʜʚʫʭ ʩʪʚʦʨʢʘʭ, ʩʚʝʨʭʫ 

ʚʥʠʟ ʨʘʢʦʚʠʥʳ ʦʙʨʘʟʫʶʪ ʨʘʟʥʳʝ ʩʦʯʝʪʘʥʠʷ (ʢʦʤʧʣʝʢʩʳ): ʘ) 

Didacna protracta, D. parallella, D. trigonoides; b) D. protracta, 

Dreissena distincta; c) Didacna parallella, D. trigonoides, D. 

protracta, Monodacna caspia; d) Didacna trigonoides, Monodacna 

caspia, Dreissena polymorpha; e) Dreissena polymorpha. ɺ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʩʣʦʷ ʧʣʦʪʥʘʷ ʩʫʧʝʩʴ, ʢʦʥʪʘʢʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʠʡ, ʤʦʱ-

ʥʦʩʪʴ 2 ʤ; 

4) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʦʚ ʩʝʨʳʭ, ʘʣʝʚʨʠʪʦʚ ʢʦ-

ʨʠʯʥʝʚʦ-ʩʝʨʳʭ ʠ ʛʣʠʥ ʢʦʨʠʯʥʝʚʳʭ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʩʣʦʡ ʧʝʩ-

ʢʘ, ʥʘʩʳʱʝʥʥʳʡ ʨʘʢʦʚʠʥʘʤʠ ʭʘʟʘʨʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʚʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ 7ï8 ʤ. 

ʈʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʝʝ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʥʥʳʝ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ. ɿʜʝʩʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ: ʩʣʦʡ 1 ï ʩʫʙʘʵʨʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ; ʩʣʦʡ 2 ï ʥʠʞʥʝʭʚʘ-

ʣʳʥʩʢʠʝ ʤʦʨʩʢʠʝ ʦʩʘʜʢʠ, ʧʝʨʝʨʘʙʦʪʘʥʥʳʝ ʧʦʯʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ; 

ʩʣʦʡ 3 ï ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʢʦʤʧʣʝʢʩʳ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ; ʩʣʦʡ 4 ï ʤʦʨʩʢʠʝ ʭʘʟʘʨʩʢʠʝ ʦʪ-

ʣʦʞʝʥʠʷ. 

17. ʈʘʟʨʝʟ ʂʦʧʘʥʦʚʢʘ (ʩʤ. ʨʠʩ. 8, ʘʙʩ. ʦʪʤ. -11 ʤ). ʆʧʠʩʘʥ 

ʀ.ɺ. ʄʫʰʢʝʪʦʚʳʤ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

[ʌʝʜʦʨʦʚ, 1957; ɺʘʩʠʣʴʝʚ, 1961; ʄʦʩʢʚʠʪʠʥ, 1962; ʇʦʧʦʚ, 1967; 

ʉʚʠʪʦʯ, 1967; ʉʚʠʪʦʯ, ʗʥʠʥʘ, 1997; ʐʢʘʪʦʚʘ, 1973; ʉʝʜʘʡʢʠʥ, 

1988; ʗʥʠʥʘ, 2005, 2012]. ɺ ʙʝʨʝʛʦʚʦʤ ʦʙʨʳʚʝ ʩʝʚʝʨʥʝʝ ʧʦʩʝʣʢʘ 

ʚʩʢʨʳʚʘʶʪʩʷ: 

1) ʩʫʧʝʩʴ ʧʳʣʝʚʘʪʘʷ, ʩʝʨʘʷ, ʩʣʘʙʦ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ, ʧʝʨʝʭʦʜʷ-

ʱʘʷ ʚ ʩʫʧʝʩʴ ʧʝʩʯʘʥʠʩʪʫʶ, ʢʦʨʠʯʥʝʚʦ-ʙʫʨʫʶ, ʧʣʦʪʥʫʶ. ʅʘ ʛʣʫ-

ʙʠʥʝ 0.7ï1.0 ʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʩʪʷʞʝʥʠʷ. ʅʠʞʥʷʷ 

ʛʨʘʥʠʮʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʥʝʯʝʪʢʘʷ, ʤʦʱʥʦʩʪʴ ʜʦ 2.0 ʤ; 

2) ʧʝʩʦʢ ʛʨʷʟʥʦ-ʞʝʣʪʦ-ʩʝʨʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʩʦ ʩʣʘʙʦ ʚʳʨʘ-

ʞʝʥʥʦʡ ʪʦʥʢʦʡ ʧʦʣʦʩʯʘʪʦʡ ʪʝʢʩʪʫʨʦʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʠʩʢʦʧʘʝʤʳʝ 

ʢʨʦʪʦʚʠʥʳ. ʅʠʞʝ ʧʝʨʝʭʦʜʠʪ ʚ ʧʝʩʦʢ ʪʝʤʥʦ-ʙʫʨʳʡ, ʧʣʦʪʥʳʡ, ʧʳ-

ʣʝʚʘʪʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ, ʩ 

ʪʦʥʢʦʡ ʧʦʣʦʩʯʘʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʱʠʡʩʷ ʧʝʩ-

ʢʦʤ ʩ ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʜʠʘʛʦʥʘʣʴʥʦʡ ʠ ʣʠʥʟʦʚʠʜʥʦʡ ʩʣʦʠ-

ʩʪʦʩʪʴʶ. ʄʦʱʥʦʩʪʴ ʜʦ 6.0 ʤ, ʛʨʘʥʠʮʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʨʝʟʢʘʷ; 

3) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ ʢʦʨʠʯʥʝʚʦʛʦ ʠ 
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ʧʝʩʢʘ ʦʞʝʣʝʟʥʝʥʥʦʛʦ. ɺ ʚʝʨʭʥʝʤ ʧʨʦʩʣʦʝ ʧʝʩʢʘ ʨʘʢʦʚʠʥʳ 

Dreissena polymorpha ʠ Didacna trigonoides. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʣʦʷ 

ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ ʩ ʢʨʫʧʥʦʡ ʦʩʢʦʣʴʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʤʘʩʩʠʚ-

ʥʘʷ, ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʛʣʠʥʳ ʘʣʝʚʨʠʪʠʩʪʦʡ. ɺ ʥʠʞʥʝʡ ʯʘʩ-

ʪʠ ʩʣʦʷ ʚ ʧʨʦʩʣʦʡʢʘʭ ʧʝʩʢʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʨʘʢʦʚʠʥʳ Didacna 

protracta, D. delenda, Dreissena distincta. ʄʝʩʪʘʤʠ ʩʣʦʡʢʠ ʩʤʷʪʳ ʚ 

ʧʨʠʯʫʜʣʠʚʳʝ ʩʢʣʘʜʢʠ. ʅʠʞʥʠʡ ʢʦʥʪʘʢʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʨʝʟʢʠʡ. 

ʄʦʱʥʦʩʪʴ ʥʝʧʦʩʪʦʷʥʥʘʷ, ʦʪ 1.5 ʜʦ 8.0 ʤ; 

4) ʧʝʩʦʢ ʩʝʨʳʡ, ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ, ʧʨʦʩʣʦʷʤʠ ʦʙʦʛʘʱʝʥ 

ʨʘʢʦʚʠʥʘʤʠ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. ɺ ʚʝʨʭʥʝʤ ʧʨʦʩʣʦʝ ʨʘʢʫʰ-

ʥʷʢʘ ʜʦʤʠʥʠʨʫʶʪ Didacna parallella ʠ Monodacna caspia, ʤʥʦʛʦ 

Dreissena distincta, ʤʝʥʴʰʝ Didacna trigonoides (ebersini), D. 

protracta, Adacna vitrea, Dreissena polymorpha. ɻʨʘʥʠʮʘ ʨʝʟʢʘʷ, 

ʤʦʱʥʦʩʪʴ 1.3 ʤ; 

5) ʧʝʩʦʢ ʞʝʣʪʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʪʦʥʢʦʧʦʣʦʩʯʘʪʳʡ, 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ, ʩ ʤʝʣʢʠʤʠ ʤʘʨʛʘʥʮʦʚʠʩʪʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ, ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʝʧʝʰʢʦʚʠʜʥʳʭ ʩʪʷʞʝʥʠʡ. ʅʠʞʥʷʷ ʛʨʘʥʠ-

ʮʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʨʝʟʢʘʷ, ʛʣʫʙʦʢʠʤʠ ʪʨʝʱʠʥʘʤʠ ʧʨʦʥʠʢʘʝʪ ʚ 

ʧʦʜʩʪʠʣʘʶʱʠʡ ʩʣʦʡ ʦʩʘʜʢʦʚ, ʤʦʱʥʦʩʪʴ 1.2 ʤ. 

ʈʘʟʨʝʟ ʠʥʪʝʨʝʩʝʥ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, 

ʟʘʣʝʛʘʶʱʠʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʜ 

çʙʫʛʨʦʚʦʡ ʪʦʣʱʝʡè (ʩʣʦʡ 2). 

18. ʈʘʟʨʝʟ ɽʥʦʪʘʝʚʢʘ (ʩʤ. ʨʠʩ. 8, ʘʙʩ. ʦʪʤ. -14 ʤ) ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʦʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʝ. ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʘʟʨʝʟ ʥʘ 

ʧʨʘʚʦʙʝʨʝʞʴʝ ɺʦʣʛʠ, ʚ ʢʦʪʦʨʦʤ ʪʦʣʱʘ ʭʚʘʣʳʥʩʢʠʭ ʦʩʘʜʢʦʚ ʨʘʟ-

ʜʝʣʝʥʘ ʷʩʥʳʤʠ ʩʣʝʜʘʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʧʝʨʝʨʳʚʘ, ʚʳʜʝʣʝʥ-

ʥʳʤʠ ʖ.ɿ. ɹʨʦʮʢʠʤ ʠ ʄ.ɺ. ʂʘʨʘʥʜʝʝʚʦʡ [1953] ʢʘʢ ʝʥʦʪʘʝʚʩʢʠʝ 

ʩʣʦʠ. ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʝ ʦʙʥʘʞʝʥʠʝ ʜʨʝʚʥʝʢʘʩʧʠʡʩʢʠʭ 

ʦʩʘʜʢʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ɽʥʦʪʘʝʚʢʠ. ɿʜʝʩʴ ʚ ʪʨʘʥ-

ʰʝʝ, ʧʨʦʨʝʟʘʶʱʝʡ ʩʢʣʦʥ ʙʝʨʝʛʘ, ʚʩʢʨʚrʘʶʪʩʷ: 

1) ʧʝʩʦʢ ʢʦʨʠʯʥʝʚʦ-ʞʝʣʪʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦ- ʠ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ, ʧʳʣʝʚʘʪʳʡ, ʩ ʪʦʥʢʦʡ ʧʝʨʝʢʨʝʱʝʥʥʦʡ ʩʣʦʠʩʪʦ-

ʩʪʴʶ, ʤʦʥɦʦʩʪʴ 0.2 ʤ. ʅʠʞʥʠʡ ʢʦʥʪʘʢʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʠʡ; 

2) ʧʝʩʦʢ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʪʦʥʢʦ- ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʪʦʥʢʦʧʦʣʦʩʯʘʪʳʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʡ, 

ʧʨʦʩʣʦʷʤʠ ʦʙʦʛʘʱʝʥʥʳʡ ʨʘʢʦʚʠʥʘʤʠ ʜʠʜʘʢʥ ʠ ʜʨʝʡʩʩʝʥ, ʩ ʣʠʥ-

ʟʘʤʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ɺ ʢʨʦʚʣʝ ʧʝʩʦʢ ʩʝʨʳʡ, ʧʳʣʝʚʘʪʳʡ, ʛʫʤʫ-

ʩʠʨʦʚʘʥʥʳʡ (ʩʣʝʜʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ) ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘ-

ʤʠ, ʤʦʱʥʦʩʪʴ 0.6 ʤ, ʢʦʥʪʘʢʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʠʡ (ʚʝʨʭʥʝʭʚʘ-
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ʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ); 

3) ʧʝʩʦʢ ʩʝʨʦ-ʞʝʣʪʳʡ ʠ ʙʫʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʚ 

ʢʨʦʚʣʝ ʩʦ ʩʣʝʜʘʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʥʠʟʫ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

4) ʧʝʩʦʢ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦ- ʠ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʡ, ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ʉʣʦʠʩʪʘʷ ʪʝʢʩʪʫʨʘ ʦʪʣʦʞʝʥʠʡ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʧʦʩʣʦʡʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʙʣʦʤʢʦʚ ʠ ʮʝʣʳʭ ʨʘʢʦʚʠʥ ʭʚʘʣʳʥ-

ʩʢʠʭ ʤʦʣʣʶʩʢʦʚ: Didacna protracta, D. trigonoides, Dreissena 

distincta, Dr. polymorpha. ʄʦʱʥʦʩʪʴ 4.5 ʤ, ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʨʝʟ-

ʢʘʷ, ʥʝʨʦʚʥʘʷ, ʩʦ ʩʣʝʜʘʤʠ ʨʘʟʤʳʚʘ; 

5) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʛʣʠʥ ʢʦʨʠʯʥʝʚʦ-ʩʝʨʳʭ ʠ 

ʧʝʩʢʘ ʩʝʨʦʛʦ, ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ, ʩ ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ, ʦʙʦʛʘ-

ʱʝʥʥʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʢʦʚʠʥʘʤʠ ʭʘʟʘʨʩʢʠʭ ʤʦʣʣʶʩʢʦʚ 

Didacna nalivkini ʠ Dreissena ļelekenica, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 0.5 ʤ. 

ɺ ʨʘʟʨʝʟʝ ʦʪʩʫʪʩʪʚʫʶʪ ʪʠʧʠʯʥʳʝ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ, ʦʥʠ ʫʩ-

ʪʘʥʦʚʣʝʥʳ ʚ 0.5 ʢʤ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʚ ʙʝʨʝʛʦʚʦʤ ʦʙʨʳʚʝ, ʛʜʝ 

ʚʩʢʨʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʨʘʟʨʝʟ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɿʜʝʩʴ 

ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʩʣʦʷʤʠ ʧʝʩ-

ʢʦʚ ʩ ʨʘʢʦʚʠʥʘʤʠ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. ʇʦ ʢʘʨʙʦʥʘʪʫ ʨʘʢʦʚʠʥ 

ʤʦʣʣʶʩʢʦʚ ʧʦʣʫʯʝʥʳ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʠʨʦʚʢʠ 7.33Ñ0.5 

(ʄɻʋ-796) ʠ 7.70Ñ0.25 (ʄɻʋ-794) ʪʳʩ.ʣʝʪ [ʉʚʠʪʦʯ, ʗʥʠʥʘ, 1997]. 

ʅʠʞʥʝʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʛʣʠʥ ʰʦʢʦʣʘʜʥʳʭ, ʩ 

ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʦʚ, ʧʦʜʩʪʠʣʘʝʤʳʭ ʧʝʩʢʘʤʠ ʞʝʣʪʦ-

ʩʝʨʳʤʠ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʤʠ, ʩ ʨʘʢʦʚʠʥʘʤʠ: Didacna 

protracta, D. trigonoides, Dreissena distincta, ʤʦʱʥʦʩʪʴ 0.5 ʤ. ʇʦ 

ʨʘʢʦʚʠʥʘʤ ʠʟ ʩʣʦʷ ʧʝʩʢʘ ʧʦʣʫʯʝʥʘ ʨʘʜʠʦʫʛʣʝʨʦʜʥʘʷ ʜʘʪʠʨʦʚʢʘ 

11.82Ñ0.25 (ʄɻʋ-793) ʪʳʩ. ʣʝʪ. 

19. ʈʘʟʨʝʟ ʃʝʥʠʥʦ (ʩʤ. ʨʠʩ. 8, ʘʙʩ. ʦʪʤ. -15 ʤ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ɺʦʣʛʠ, ʚ 0.4 ʢʤ ʩʝʚʝʨʥʝʝ ʧ. ʃʝʥʠʥʦ. ʈʘʟʨʝʟ ʦʧʠ-

ʩʘʥ ɺ.ʄ. ʉʝʜʘʡʢʠʥʳʤ [1988], ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ ʊ.ʉ. ʂʣʶʚʠʪʢʠʥʦʡ 

[2006]. ɺ ʧʦʜʤʳʪʦʤ ʦʩʥʦʚʘʥʠʠ ʙʵʨʦʚʩʢʦʛʦ ʙʫʛʨʘ, ʧʦʜ ʤʦʱʥʦʡ 

ʪʦʣʱʝʡ ʧʝʩʢʦʚ ʙʫʛʨʦʚʦʡ ʪʦʣʱʠ, ʩʦ ʩʣʝʜʘʤʠ ʨʘʟʤʳʚʘ ʚʩʢʨʳʚʘʶʪ-

ʩʷ: 

1) ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩ ʢʨʫʧʥʦʡ ʠ ʤʝʣʢʦʡ ʦʩʢʦʣʴʯʘʪʦʡ ʦʪ-

ʜʝʣʴʥʦʩʪʴʶ, ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʧʦʢʨʳʪʳʝ ʧʣʝʥʢʦʡ ʤʘʨʛʘʥʮʘ, ʩ ʨʝʜ-

ʢʠʤʠ ʨʘʢʦʚʠʥʘʤʠ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

2) ʧʝʩʦʢ ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦ- ʠ ʪʦʥ-

ʢʦʟʝʨʥʠʩʪʳʡ, ʩ ʥʝʷʩʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʦʙʦʟʥʘʯʝʥ-
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ʥʦʡ ʧʦʩʣʦʡʥʳʤ ʦʞʝʣʝʟʥʝʥʠʝʤ ʠ ʟʘʣʝʛʘʥʠʝʤ ʨʘʢʦʚʠʥ. ɺ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʧʨʦʩʣʦʡ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʩ ʨʝʜʢʠʤʠ Adacna vitrea ʠ 

Hypanis plicatus. ɺ ʧʝʩʢʘʭ ʥʘʜ ʛʣʠʥʘʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʨʘʢʦʚʠʥʳ: 

Didacna parallella, D. trigonoides, D. delenda, Monodacna caspia, 

Adacna vitrea, Dreissena rostriformis. ʂʦʥʪʘʢʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʙʳ-

ʩʪʨʳʡ, ʤʦʱʥʦʩʪʴ 0.3ï0.7 ʤ; 

3) ʧʝʩʦʢ ʩʝʨʳʡ ʠ ʩʝʨʦ-ʞʝʣʪʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʦʱ-

ʥʦʩʪʴ 0.5 ʤ; 

4) ʘʣʝʚʨʠʪ ʠ ʛʣʠʥʘ ʩ ʨʘʢʦʚʠʥʘʤʠ ʭʘʟʘʨʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʚʠʜʠ-

ʤʘʷ ʤʦʱʥʦʩʪʴ 2 ʤ; 

ɺ ʨʘʟʨʝʟʝ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʦʙʥʘʞʝʥʠʠ ɽʥʦʪʘʝʚʢʘ, ʰʦʢʦ-

ʣʘʜʥʳʝ ʛʣʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʤʘʣʘʢʦʬʘʫʥʫ, ʟʘʣʝʛʘ-

ʶʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʭʚʘʣʳʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ ʧʝʨʝʢʨʳʪʳ ʙʫʛ-

ʨʦʚʦʡ ʪʦʣʱʝʡ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ. ʍʚʘʣʳʥʩʢʠʝ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ 

ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ɺʦʣʛʠ ʚʳʧʦʣʥʷʶʪ ʜʝʧʨʝʩʩʠʶ (ʵʩʪʫʘʨʠʡ) ʜʦʭʚʘ-

ʣʳʥʩʢʦʡ ʜʦʣʠʥʳ, ʚ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʪʨʦʝʥʠʷ ʠ 

ʧʦʣʦʞʝʥʠʷ ʛʣʠʥ ʚ ʨʘʟʨʝʟʝ, ʦʪʨʘʞʘʶʱʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʣʦʚʠʡ 

ʥʘʢʦʧʣʝʥʠʷ. ʅʘ ʩʝʚʝʨʝ (ʉʚʝʪʣʳʡ ʗʨ, ʈʘʡʛʦʨʦʜ) ʵʪʦ ʢʨʫʧʥʳʝ ʧʘʯ-

ʢʠ ʤʘʩʩʠʚʥʳʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʨʘʟʜʝʣʝʥʥʳʭ ʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘ-

ʤʠ ʠ ʘʣʝʚʨʠʪʘʤʠ, ʩ ʦʙʠʣʴʥʦʡ ʬʘʫʥʦʡ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. 

ʖʞʥʝʝ (ʏʝʨʥʳʡ ʗʨ, ʅʠʞʥʝʝ ɿʘʡʤʠʱʝ) ʤʦʱʥʦʩʪʴ ʛʣʠʥ ʟʘʤʝʪʥʦ 

ʩʦʢʨʘʱʘʝʪʩʷ, ʟʜʝʩʴ ʦʥʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʝʩʢʘʤʠ ʩ ʨʘʢʦʚʠʥʘʤʠ 

ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. ʅʘ ʶʛʝ, ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʵ-

ʨʦʚʩʢʠʭ ʙʫʛʨʦʚ, ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʟʘʣʝʛʘʶʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ, ʘ ʧʦʜʩʪʠʣʘʶʱʠʝ ʠʭ ʧʝʩʢʠ ʩʦʜʝʨʞʘʪ ʦʙʠʣʴʥʫʶ ʠ ʨʘʟʥʦ-

ʦʙʨʘʟʥʫʶ ʬʘʫʥʫ ʤʦʣʣʶʩʢʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʫʶ ʦ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʝʝ ʦʙʠʪʘʥʠʷ. 

 

ɼʝʣʴʪʘ ɺʦʣʛʠ 

ɺ ʜʝʣʴʪʝ ʦʙʥʘʞʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʤʘ-

ʣʦʤʦʱʥʳʝ ʠ ʦʙʳʯʥʦ ʚʩʢʨʳʚʘʶʪʩʷ ʚ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʦʪ ʨʘʟʤʳʚʘ 

ʷʜʨʘʭ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ. ʆʥʠ ʪʘʢʞʝ ʦʧʠʩʘʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʫ-

ʨʝʥʠʷ ʚʦʣʞʩʢʦʡ ʜʝʣʴʪʳ [ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝé, 1950]. 

20. ʈʘʟʨʝʟ ʉʝʨʛʠʝʚʢʘ (ʨʠʩ. 9, ʘʙʩ. ʦʪʤ. -28 ʤ). ɹʵʨʦʚʩʢʠʡ ʙʫʛʦʨ 

ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʧʨʦʪʦʢʠ ʨ. ɹʘʭʪʝʤʠʨ ʚ ʜʝʣʴʪʝ ʨ. ɺʦʣʛʠ, ʥʘ ʩʝ-

ʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʉʝʨʛʠʝʚʢʠ, ʦʧʠʩʘʥ ʇ.ɸ. ʇʨʘʚʦʩʣʘʚʣʝʚʳʤ [1926], 

ɺ.ʇ. ɹʘʪʫʨʠʥʳʤ [1951], ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ ʊ.ʉ. ʂʣʶʚʠʪʢʠʥʦʡ 
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[2006]. 

1) ʩʫʧʝʩʴ ʩʚʝʪʣʦ-ʩʝʨʘʷ, ʢʦʨʠʯʥʝʚʦ-ʩʝʨʘʷ, ʧʳʣʝʚʘʪʘʷ, ʜʠʘʛʦ-

ʥʘʣʴʥʦ ʩʣʦʠʩʪʘʷ, ʚʚʝʨʭʫ ʟʘʪʨʦʥʫʪʘʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʥʠʞʥʷʷ 

ʛʨʘʥʠʮʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʨʝʟʢʘʷ, ʤʦʱʥʦʩʪʴ ʜʦ 1.5 ʤ; 

2) ʧʝʩʦʢ ʠ ʩʫʧʝʩʴ ʧʣʦʪʥʳʝ, ʧʳʣʝʚʘʪʳʝ, ʢʦʨʠʯʥʝʚʳʝ ʠ ʢʦʨʠʯʥʝ-

ʚʦ-ʙʫʨʳʝ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʩʣʦʠʩʪʳʝ, ʚ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʣʦʠʩʪʦʩʪʴ ʥʘʢʣʦʥʝʥʘ ʚʚʝʨʭ 

ʧʦ ʪʝʯʝʥʠʶ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʨʘʙʦʪʘʥʳ ʩʫʙʘʵʨʘʣʴ-

ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʤʦʱʥʦʩʪʴ ʜʦ 7.0 ʤ; 

3) ʩʫʧʝʩʴ ʪʝʤʥʦ-ʙʫʨʘʷ ʠ ʢʦʨʠʯʥʝʚʘʷ ʩ ʧʨʦʩʣʦʷʤʠ ʙʫʨʦʛʦ ʩʫʛ-

ʣʠʥʢʘ ʠ ʪʦʥʢʠʭ ʩʣʦʝʚ ʧʝʩʢʘ, ʩʣʦʠʩʪʦʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʘʷ, ʨʝʞʝ ʣʠʥʟʦʚʠʜʥʘʷ ʠ ʜʠʘʛʦʥʘʣʴʥʘʷ, ʚ ʦʩʥʦʚʘʥʠʠ ʩʣʦʷ 

ʚʩʪʨʝʯʝʥʳ ʢʨʫʧʥʳʝ ʩʪʚʦʨʢʠ Didacna praetrigonoides ï ʨʫʢʦʚʦʜʷ-

ʱʝʡ ʬʦʨʤʳ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʰʝ ʦʪʤʝʯʘʶʪʩʷ 

ʪʦʣʴʢʦ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ, ʤʦʱʥʦʩʪʴ 1.5 ʤ; 

4) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ ʠ ʧʝʩʢʘ. ɺ ʢʨʦʚʣʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʨʠʛʝʥʥʳʭ ʧʨʦʩʣʦʝʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʦʥʠ ʟʘʣʝʛʘʶʪ 

ʚ ʚʠʜʝ ʧʨʦʪʷʞʝʥʥʳʭ ʣʠʥʟ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʜʦ 2.5 ʤ. 

ɺ ʟʘʧʘʜʥʳʭ ʧʦʜʩʪʝʧʥʳʭ ʠʣʴʤʝʥʷʭ ʜʝʣʴʪʳ ɺʦʣʛʠ ʰʦʢʦʣʘʜʥʳʝ 

ʛʣʠʥʳ ʦʧʠʩʘʥʳ ʚ ʨʘʟʨʝʟʘʭ ʆʣʷ ʠ ɹʘʩʳ. 

21. ɹʫʛʦʨ ʆʣʷ (ʩʤ. ʨʠʩ. 9, ʘʙʩ. ʦʪʤ. -25 ʤ) ʧʦʜʤʳʪ ʧʨʦʪʦʢʦʡ ʨ. 

ɹʘʭʪʝʤʠʨ. ɿʜʝʩʴ ʧʦʜ ʪʦʣʱʝʡ ʢʦʩʦʩʣʦʠʩʪʳʭ ʙʫʛʨʦʚʳʭ ʧʝʩʢʦʚ ʟʘʣʝ-

ʛʘʝʪ ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʧʣʦʪʥʘʷ, ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʦʧʝʩʯʘʥʝʥ-

ʥʘʷ, ʩ ʝʜʠʥʠʯʥʳʤʠ ʨʘʢʦʚʠʥʘʤʠ Monodacna caspia, ʚʠʜʠʤʦʡ ʤʦʱ-

ʥʦʩʪʴʶ 1.0 ʤ. ɺ ʨʘʟʨʝʟʝ ʠʥʪʝʨʝʩʝʥ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʙʫʛʨʦʚʳʤʠ 

ʧʝʩʢʘʤʠ ʠ ʰʦʢʦʣʘʜʥʳʤʠ ʛʣʠʥʘʤʠ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʛʣʫʙʦʢʠʭ (0.2ï

0.5 ʤ) ʫʟʢʠʭ ʪʨʝʱʠʥ, ʟʘʧʦʣʥʝʥʥʳʭ ʙʫʛʨʦʚʳʤ ʧʝʩʢʦʤ, ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʱʠʭ ʦ ʢʨʫʧʥʦʤ ʧʝʨʝʨʳʚʝ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ. 

22. ɹʫʛʦʨ ɹʘʩʳ (ʩʤ. ʨʠʩ. 9, ʘʙʩ. ʦʪʤ. -27 ʤ) ʠʤʝʝʪ ʙʣʠʟʢʦʝ 

ʩʪʨʦʝʥʠʝ, ʦʜʥʘʢʦ ʟʜʝʩʴ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʛʣʠʥʘʤʠ ʠ ʧʝʩʢʘʤʠ ʥʝ 

ʩʪʦʣʴ ʨʝʟʢʠʡ, ʘ ʩʘʤʠ ʛʣʠʥʳ ʩʦʜʝʨʞʘʪ ʨʘʢʦʚʠʥʳ Hypanis plicatus ʠ 

Monodacna caspia. 

23. ʈʘʟʨʝʟ ɺʦʩʪʦʯʥʳʡ ʂʨʘʩʥʳʡ ʗʨ (ʩʤ. ʨʠʩ. 9, ʘʙʩ. ʦʪʤ. -23 ʤ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʝʩʥʳʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʨʘʟʨʝʟ 

ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʆʥ ʚʩʢʨʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʘʥʠʠ ʙʵʨʦʚʩʢʦʛʦ 

ʙʫʛʨʘ ɺʦʩʪʦʯʥʳʡ ʂʨʘʩʥʳʡ ʗʨ [ʉʚʠʪʦʯ, ʂʣʶʚʠʪʢʠʥʘ, 2006], ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʚʦʣʞʩʢʦʡ ʧʨʦʪʦʢʠ ʂʨʠʚʦʡ ɹʫʟʘʥ. ɺ 

ʩʪʝʥʢʘʭ ʦʩʥʦʚʘʥʠʷ ʢʘʨʴʝʨʘ ʚʳʭʦʜʷʪ:  
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ʈʠʩ. 9. ʈʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʜʝʣʴʪʳ ʨ. ɺʦʣʛʠ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝ-
ʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 6. 

 

1) ʧʝʩʦʢ ʠ ʩʫʧʝʩʴ ʩʝʨʳʝ, ʨʝʞʝ ʰʦʢʦʣʘʜʥʦʛʦ ʮʚʝʪʘ, ʥʝʷʩʥʦ 

ʩʣʦʠʩʪʳʝ, ʤʦʱʥʦʩʪʴ 0.3 ʤ; 

2) ʧʝʩʦʢ ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʳʡ, ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʠʝ, ʤʦʱʥʦʩʪʴ 

0.1 ʤ; 

3) ʩʫʧʝʩʴ ʙʫʨʦ-ʢʦʨʠʯʥʝʚʘʷ, ʥʝʷʩʥʦʩʣʦʠʩʪʘʷ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩ 

ʣʠʥʟʦʚʠʜʥʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʧʝʩʢʘ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱ-

ʥʦʩʪʴ 0.2 ʤ; 

4) ʧʝʩʦʢ ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʳʡ, ʩ ʪʦʥʢʦʡ ʩʪʨʫʡʯʘʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʛʨʘʥʠʮʘ ʯʝʪʢʘʷ, ʤʦʱ-
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ʥʦʩʪʴ 1.0 ʤ; 

5) ʩʫʧʝʩʴ ʙʫʨʘʷ ʠ ʰʦʢʦʣʘʜʥʘʷ, ʩ ʥʝʷʩʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ 

ʩʝʨʦʛʦ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 0.1 ʤ; 

6) ʧʝʩʦʢ ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ, ʩ ʧʨʦʩʣʦʷʤʠ 

ʰʦʢʦʣʘʜʥʳʭ ʠ ʰʦʢʦʣʘʜʥʦʧʦʜʦʙʥʳʭ ʛʣʠʥ, ʩ ʦʙʠʣʴʥʦʡ ʬʘʫʥʦʡ 

ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ: Didacna protracta, D. parellella, Dreissena 

distincta, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

7) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʣʦʡʢʦʚ (1ï2 ʩʤ) ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʧʝʩʢʘ 

ʩʝʨʦʛʦ, ʛʨʘʥʠʮʘ ʨʝʟʢʘʷ, ʤʦʱʥʦʩʪʴ 0.8 ʤ;  

8) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ ʩ ʦʩʢʦʣʴʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʚʚʝʨʭʫ ʩ 

ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʧʝʩʢʘ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʢʦ-

ʚʠʥʘʤʠ ʤʦʣʣʩʁʢʦʚ (Monodacna caspia ʠ ʜʨ.), ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 

1.0 ʤ. 

ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʣʥʳʭ ʨʘʟʨʝʟʦʚ ʛʣʠʥ ʜʝʣʴʪʳ, ʠʟ ʝʛʦ ʦʧʠ-

ʩʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʝʩʯʘʥʠʩʪʘʷ ʧʦ ʩʦʩʪʘʚʫ, ʩʨʝʜʥʷʷ ï ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʘʷ, ʥʠʞʥʷʷ ï 

ʛʣʠʥʠʩʪʘʷ, ʫʢʘʟʳʚʘʶʱʘʷ ʥʘ ʩʪʘʙʠʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʠ ʜʠ-

ʥʘʤʠʢʠ ʚʦʜʦʝʤʘ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ. ɺ ʜʝʣʴʪʝ ʨ. ɺʦʣʛʠ ʰʦʢʦʣʘʜʥʳʝ 

ʛʣʠʥʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʤʳʪʳ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʷʜʨʘʭ ʙʵ-

ʨʦʚʩʢʠʭ ʙʫʛʨʦʚ, ʟʜʝʩʴ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʫʮʝʣʝʚʰʝʡ 

ʦʪ ʨʘʟʤʳʚʘ ʥʠʞʥʝʡ ʛʣʠʥʠʩʪʦʡ ʯʘʩʪʴʶ ʨʘʟʨʝʟʘ. 

ɺʩʢʨʳʪʳʝ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʦʚ ʜʝʣʴʪʳ ʰʦʢʦʣʘʜʥʳʝ 

ʛʣʠʥʳ ʩʨʝʜʠ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʟʘʥʠʤʘʶʪ ʥʠʞʥʝʝ ʧʦʣʦʞʝ-

ʥʠʝ. ɼʣʷ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʛʣʠʥ ʭʘʨʘʢʪʝʨʥʘ ʦʙʠʣʴʥʘʷ ʭʚʘʣʳʥ-

ʩʢʘʷ ʤʘʣʘʢʦʬʘʫʥʘ. 

 

ʂʘʣʤʳʢʠʷ 

ɺ ʂʘʣʤʳʢʠʠ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʠʟʚʝʩʪʥʳ ʥʘ ʶʛʝ ʚ ʏʝʨʥʳʭ 

ɿʝʤʣʷʭ [ʂʘʨʘʥʜʝʝʚʘ, 1951] ʠ ʚ ʨʘʡʦʥʝ ʧʨʝʜʝʨʛʝʥʠʥʩʢʦʛʦ ʫʩʪʫʧʘ 

[ɹʘʨʙʦʪ-ʜʝ-ʄʘʨʥʠ, 1882; ʌʝʜʦʨʦʚ, 1957; Makshaev et al., 2014]. 

ʅʘ ʶʛʝ ʨʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʨʝʜʢʠ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʦʨʦ-

ʚʳʤ ʜʝʧʨʝʩʩʠʷʤ ʠ ʜʝʬʣʷʮʠʦʥʥʳʤ ʢʦʪʣʦʚʠʥʘʤ. 

24. ʈʘʟʨʝʟ ʍʘʣʭʫʪʘ (ʨʠʩ. 10, ʘʙʩ. ʦʪʤ. -17 ʤ) ʥʘʭʦʜʠʪʩʷ ʚ ʙʦʨ-

ʪʘʭ ʦʙʰʠʨʥʦʡ ʜʝʬʣʷʮʠʦʥʥʦʡ ʢʦʪʣʦʚʠʥʳ ʩʣʝʚʘ ʦʪ ʜʦʨʦʛʠ ʥʘ ʍʘʣ-

ʭʫʪʫ ʤʝʞʜʫ ʛʨʜ̫ʘʤʠ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ. ɺ ʥʝʤ ʚʩʢʨʳʚʘʶʪʩʷ: 

1) ʩʫʧʝʩʴ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʘʷ, ʧʝʩʯʘʥʠʩʪʘʷ, ʤʦʱʥʦʩʪʴ 0.3 ʤ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʨʝʟʢʘʷ; 
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ʈʠʩ. 10. ʈʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʂʘʣʤʳʢʠʠ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 
ʩʤ. ʥʘ ʨʠʩ. 6. 
 

2) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, 

ʥʝʩ̫ʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʡ, ʤʦʱʥʦʩʪʴ 0.3 ʤ; 

3) ʩʫʧʝʩʴ-ʩʫʛʣʠʥʦʢ ʙʫʨʦ-ʢʦʨʠʯʥʝʚʳʡ ʠ ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ ʥʝ-

ʷʩʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʘʷ, ʩ ʤʥʦʞʝʩʪʚʦʤ ʨʘʢʦʚʠʥ Dreissena 

polymorpha ʠ ʙʦʣʝʝ ʨʝʜʢʠʤʠ Hypanis plicatus, ʧʝʨʝʭʦʜ ʙʳʩʪʨʳʡ 

ʧʦ ʮʚʝʪʫ ʠ ʩʦʩʪʘʚʫ, ʤʦʱʥʦʩʪʴ 0.3 ʤ. 

4) ʩʫʧʝʩʴ ʩʚʝʪʣʦ-ʟʝʣʝʥʘʷ, ʩ ʤʝʣʢʠʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʚʢʣʶʯʝ-

ʥʠʷʤʠ, ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʥʝʨʦʚʥʘʷ ʩʦ ʩʣʝʜʘʤʠ ʨʘʟʤʳʚʘ, ʤʦʱʥʦʩʪʴ 

0.2 ʤ. 

5) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʪʦʥʢʦʩʣʦʠʩʪʳʡ 

ʩ ʤʥʦʞʝʩʪʚʦʤ ʨʘʢʦʚʠʥ ʭʘʟʘʨʩʢʠʭ ʤʦʣʣʶʩʢʦʚ ï ʤʘʩʩʠʚʥʳʤʠ 

Didacna ex gr. crassa ʠ ʜʨ. 

ʉʣʦʠ 2ï4 ï ʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʩʣʦʡ 5 ï ʭʘʟʘʨʩʢʠʝ ʤʦʨʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ. 
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25. ʈʘʟʨʝʟ ʩʦʨʘ ʥʘ ʪʨʘʩʩʝ ʂʦʤʩʦʤʦʣʴʩʢʠʡ ï ʗʰʢʫʣʴ (ʩʤ. ʨʠʩ. 

10, ʘʙʩ. ʦʪʤ. 5 ʤ) ʦʙʥʘʨʫʞʝʥ ʥʘ 21 ʢʠʣʦʤʝʪʨʝ ʪʨʘʩʩʳ ʚ ʙʦʨʪʫ ʙʝ-

ʟʳʤʷʥʥʦʛʦ ʩʦʨʘ. ɺʩʢʨʳʚʘʝʪʩʷ ʨʘʟʨʝʟ ʦʢʨʫʞʘʶʱʝʡ ʭʚʘʣʳʥʩʢʦʡ 

ʨʘʚʥʠʥʳ: 

1) ʧʝʩʦʢ ʩʝʨʦ-ʙʫʨʳʡ ʠ ʢʦʨʠʯʥʝʚʳʡ, ʩʣʦʠʩʪʳʡ, ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʳʡ, ʤʦʱʥʦʩʪʴ 5.0 ʤ; 

2) ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ ʠ ʧʝʩʢʘ ʩʝʨʦʛʦ, ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʙʠʣʴʥʳ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ: Dreissena distincta, 

Monodacna caspia, Hypanis plicatus, ʥʝʩʢʦʣʴʢʦ ʥʝʦʙʳʯʝʥ ʜʣʷ ʉʝ-

ʚʝʨʥʦʛʦ ʂʘʩʧʠʷ ʩʦʩʪʘʚ ʜʠʜʘʢʥ ï ʢʨʫʧʥʳʝ ʨʘʢʦʚʠʥʳ Didacna cf. 

subcatillus ʠ D. cristata. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 2.0 ʤ. 

ʀʥʦʡ ʪʠʧ ʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʪʤʝʯʝʥ ʚ ʨʘʡ-

ʦʥʝ ʧʨʝʜʝʨʛʝʥʠʥʩʢʦʛʦ ʫʩʪʫʧʘ. 

26. ʈʘʟʨʝʟ ʗʣʤʘʪʘ (ʩʤ. ʨʠʩ. 10, ʘʙʩ. ʦʪʤ. 28ï36 ʤ) ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʣʝʚʦʤ ʙʦʨʪʫ ʙʘʣʢʠ, ʛʜʝ ʚʩʢʨʳʚʘʝʪʩʷ ʤʦʱʥʘʷ ʩʣʦʠʩʪʘʷ ʪʦʣʱʘ 

ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ: 

1) ʧʦʯʚʘ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʥʘʷ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʫʤʫʩʠʨʦ-

ʚʘʥʥʘʷ, ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʧʝʨʝʭʦʜ ʙʳʩʪʨʳʡ, ʤʦʱʥʦʩʪʴ 

0.7 ʤ; 

2) ʩʫʧʝʩʴ (ʘʣʝʚʨʠʪ) ʩʚʝʪʣʦ-ʩʝʨʘʷ, ʥʝʩʣʦʠʩʪʘʷ, ʩ ʤʝʣʢʦʩʪʦʣʙʯʘ-

ʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʤʦʱʥʦʩʪʴ 2.2 ʤ; 

3) ʛʣʠʥʘ ʩʣʘʙʦʘʣʝʚʨʠʪʠʩʪʘʷ, ʩʚʝʪʣʦ-ʰʦʢʦʣʘʜʥʘʷ, ʤʝʣʢʦʩʣʦʠ-

ʩʪʘʷ, ʩ ʪʦʥʢʦʡ ʧʣʠʪʯʘʪʦʡ ʠ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʛʨʘʥʠ-

ʮʘ ʯʝʪʢʘʷ, ʤʦʱʥʦʩʪʴ 0.9 ʤ; 

4) ʛʣʠʥʘ ʘʣʝʚʨʠʪʠʩʪʘʷ, ʧʣʦʪʥʘʷ, ʥʝʩʣʦʠʩʪʘʷ, ʩ ʢʨʫʧʥʦʡ ʦʩʢʦʣʴ-

ʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʛʨʘʥʠʮʘ ʯʝʪʢʘʷ, ʤʦʱʥʦʩʪʴ 1.2 ʤ; 

5) ʛʣʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʯʝʨʝʜʦʚʘʥʠ-

ʝʤ ʛʣʠʥ -rʘʣʝʚʨʠʪʘ, ʧʣʦʪʥʳʭ ʩʚʝʪʣʦ-ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʛʣʠʥʳ 

ʪʝʤʥʦ-ʰʦʢʦʣʘʜʥʦʡ, ʪʦʥʢʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, ʤʦʱʥʦʩʪʴ 1.0 ʤ; 

6) ʨʠʪʤʠʯʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʣʦʡʢʦʚ (2ï7 ʩʤ) ʛʣʠʥʳ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʡ, ʪʦʥʢʦʩʣʦʠʩʪʦʡ ʠ ʛʣʠʥʳ ʘʣʝʚʨʠʪʠʩʪʦʡ, ʩʚʝʪʣʦ-

ʰʦʢʦʣʘʜʥʦʡ, ʤʦʱʥʦʩʪʴ 3.2 ʤ; 

7) ʛʣʠʥʘ-ʘʣʝʚʨʠʪ ʧʣʦʪʥʳʝ, ʩʚʝʪʣʦ-ʰʦʢʦʣʘʜʥʳʝ, ʩ ʢʨʫʧʥʦʡ 

ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʝ, ʚʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ 1.5 ʤ. 

ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʚʩʢʨʳʚʘʝʪʩʷ ʚ 0.2 ʢʤ ʚʳʰʝ ʧʦ ʙʘʣʢʝ. 

8) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʦʡ ʠ ʛʣʠʥʳ-

ʘʣʝʚʨʠʪʘ ʩʚʝʪʣʦʩʝʨʳʭ, ʩ ʤʝʣʢʦʦʩʢʦʣʴʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʧʝʨʝ-

ʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ, ʤʦʱʥʦʩʪʴ 0.9 ʤ; 
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9) ʛʣʠʥʘ-ʘʣʝʚʨʠʪ ʩʚʝʪʣʦ-ʰʦʢʦʣʘʜʥʦ-ʩʝʨʳʝ, ʧʣʦʪʥʳʝ, ʩ ʨʝʜʢʦʡ 

ʢʨʫʧʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 0.9 ʤ. 

ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʝʩʣʘʠʚʘʥʠʝ 

ʢʨʫʧʥʳʭ ʧʘʯʝʢ ʛʣʠʥʳ ʪʝʤʥʦ-ʩʝʨʦʡ ʠ ʰʦʢʦʣʘʜʥʦʡ ʠ ʧʣʦʪʥʳʭ ʛʣʠ-

ʥ -rʘʣʝʚʨʠʪʘ ʩʚʝʪʣʦ-ʰʦʢʦʣʘʜʥʦ-ʩʝʨʳʭ. ʆʪʤʝʯʘʝʪʩʷ ʜʦ 5 ʢʨʫʧʥʳʭ 

ʧʘʯʝʢ ʪʝʤʥʳʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ʈʘʟʨʝʟ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʙʣʠʟʠ 

ʧʨʝʜʝʨʛʝʥʠʥʩʢʦʛʦ ʫʩʪʫʧʘ ʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʭʚʘʣʳʥʩʢʦʛʦ ʤʦʨʷ. 

27. ɹʘʣʢʘ ɸʨʰʘʥ-ɿʝʣʴʤʝʥʴ (ʩʤ. ʨʠʩ. 10, ʘʙʩ. ʦʪʤ. 28 ʤ). ɺ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʦʨʪʘ ʙʘʣʢʠ ʚʳʭʦʜʷʪ: 

1) ʩʫʧʝʩʴ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ ï ʩʣʘʙʦ ʧʨʦʨʘʙʦʪʘʥʥʘʷ ʧʦʯʚʘ, ʤʦʱ-

ʥʦʩʪʴ 0.1 ʤ; 

2) ʩʫʧʝʩʴ ʞʝʣʪʦ-ʙʫʨʘʷ, ʥʝʷʩʥʦ-ʪʦʥʢʦʩʣʦʠʩʪʘʷ, ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ: Didacna trigonoides, Dreissena distincta, Dr. 

polymorpha, Hypanis sp., Adacna sp., ʤʦʱʥʦʩʪʴ 0.3 ʤ; 

3) ʙʘʟʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ï ʛʘʣʴʢʘ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʚ ʧʝʩʢʝ ʨʘʟʥʦ-

ʟʝʨʥʠʩʪʦʤ, ʛʣʠʥʠʩʪʦʤ, ʩ ʢʨʫʧʥʳʤʠ ʨʘʢʦʚʠʥʘʤʠ Adacna 

laeviuscula, ʤʦʱʥʦʩʪʴ 0.1 ʤ; 

4) ʩʫʛʣʠʥʦʢ-ʛʣʠʥʘ ʧʣʦʪʥʳʝ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʩ ʢʨʫʧʥʳʤʠ 

ʜʨʫʟʘʤʠ ʛʠʧʩʘ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 3.0 ʤ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ. ɼʣʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʂʘʣʤʳ-

ʢʠʠ ʭʘʨʘʢʪʝʨʥʦ ʜʚʘ ʪʠʧʘ ʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ: 1. ɺ ʏʝʨʥʳʭ ɿʝʤʣʷʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ʪʠʧʠʯʥʳʝ ʤʦʥʦʛʣʠʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʘ ʤʘ-

ʣʘʷ ʤʦʱʥʦʩʪʴ ʭʚʘʣʳʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ ʥʝʩʢʦʣʴʢʦ ʥʝʦʙʳʯʥʳʡ ʩʦ-

ʩʪʘʚ ʭʚʘʣʳʥʩʢʦʡ ʬʘʫʥʳ, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʨʫʢʦʚʦʜʷʱʠʝ 

ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʝ ʚʠʜʳ (Didacna protracta ʠ ʜʨ.). 2. ɼʣʷ ʩʝʚʝʨʥʳʭ 

(ʧʨʝʜʝʨʛʝʥʠʥʩʢʠʭ) ʨʘʟʨʝʟʦʚ ʪʠʧʠʯʝʥ ʠʥʦʡ ʪʠʧ ʩʪʨʦʝʥʠʷ. ɿʜʝʩʴ ʚ 

ʙʦʨʪʘʭ ʢʨʫʧʥʳʭ ʙʘʣʦʢ ʚʩʢʨʳʚʘʶʪʩʷ ʨʘʟʥʦʬʘʮʠʘʣʴʥʳʝ ʥʠʞʥʝʭʚʘ-

ʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʪʠʧʠʯʥʦʡ ʭʚʘʣʳʥʩʢʦʡ 

ʬʘʫʥʦʡ, ʚʳʧʦʣʥʷʶʱʠʝ ʜʥʠʱʘ ʛʣʫʙʦʢʠʭ ʜʦʭʚʘʣʳʥʩʢʠʭ ʧʦʥʠʞʝ-

ʥʠʡ (ʙʘʣʦʢ). ɼʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʦʡ ʪʦʣʱʠ ʦʪʤʝʯʘʶʪʩʷ ʜʚʘ 

ʚʠʜʘ ʦʩʘʜʢʦʚ ï ʩʦʜʝʨʞʘʱʠʝ ʧʨʦʩʣʦʠ ʦhʢʦʣʘʜʥʳʭ ʛʣʠʥ (ʜʦ 5 ʤ) ʠ 

ʩʣʦʠʩʪʳʝ ʨʘʟʥʦʩʪʠ ʙʝʟ ʧʨʦʩʣʦʝʚ ʛʣʠʥ. ɼʣʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʪ-

ʤʝʯʘʝʪʩʷ ʚʩrʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʣʦʞʝʥʠʷ ʢʨʦʚʣʠ (ʜʦ 40 ʤ ʘʙʩ. ʚʳʩ.) 

ʠ ʧʦʚʳʰʝʥʥʳʝ ʤʦʱʥʦʩʪʠ (ʜʦ 10 ʠ ʙʦʣʝʝ ʤ). 

 

ɿʘʧʘʜ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ʉʭʝʤʘʪʠʯʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʨʦʝʥʠʷ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʤʝʞʜʫ ʜʦʣʠʥʦʡ ɺʦʣ-

ʛʠ-ɸʭʪʫʙʳ ʠ ʍʘʢʠ-ʕʣʴʪʦʥʩʢʠʤ ʧʨʦʛʠʙʦʤ ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʝʥʦ  
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ʈʠʩ. 11. ʈʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʂʘʡʩʘʮʢʦʝ ï ʕʣʴʪʦʥ ï ɺʝʨʭʥʠʡ ɹʘʩ-

ʢʫʥʯʘʢ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ.6. 
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ʧʦ ʄ.ʇ. ɹʨʠʮʳʥʦʡ [1954]. ɺʩʝ ʨʘʟʨʝʟʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʩʢʨʪrʳʤ 

ʙʫʨʝʥʠʝʤ ʠ ʰʫʨʬʘʤʠ ʙʦʨʪʘʤ ʛʣʫʙʦʢʠʭ ʠ ʦʙʰʠʨʥʳʭ ʢʦʪʣʦʚʠʥ (ʩʤ. 

ʨʠʩ. 5), ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʘʢʪʠʚʥʦʡ ʩʦʣʷʥʦʢʫʧʦʣʴʥʦʡ 

ʪʝʢʪʦʥʠʢʦʡ. 

28. ʋʯʘʩʪʦʢ ɹʦʣʴʰʦʡ ʃʠʤʘʥ ï ʙʘʣʢʘ ʂʘʣʴʛʫʪʘ. (ʨʠʩ. 11, ʘʙʩ. 

ʦʪʤ. 15 ʤ). ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʣʝʞʘʪ ʩʫʛ-

ʣʠʥʢʠ ʩʚʝʪʣʦ- ʠ ʙʫʨʦ-ʞʝʣʪʳʝ, ʥʝʷʩʥʦʩʣʦʠʩʪʳʝ, ʩʦ ʤʥʦʞʝʩʪʚʦʤ 

ʧʦʩʣʦʡʥʦ ʟʘʣʝʛʘʶʱʠʭ ʨʘʢʦʚʠʥ: Dreissena polymorpha, Didacna 

protracta, Hypanis plicatus, Monodacna sp., ʨʝʞʝ Didacna ex gr. 

trigonoides, ʤʦʱʥʦʩʪʴ ʜʦ 2.5 ʤ. 

ʅʠʞʝ ʣʝʞʘʪ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ, ʚ ʦʩʥʦʚʘ-

ʥʠʠ ʠ ʚ ʢʨʦʚʣʝ ʩ ʨʘʢʦʚʠʥʘʤʠ Dreissena polymorpha. ɻʣʠʥʘ ʟʘʣʝʛʘ-

ʝʪ ʚ ʚʠʜʝ ʢʘʨʤʘʥʦʚ ʠ ʣʠʥʟ, ʤʦʱʥʦʩʪʴ ʜʦ 13 ʤ. 

ɻʣʠʥʳ ʦʙʳʯʥʦ ʥʝʩʦʛʣʘʩʥʦ ʧʦʜʩʪʠʣʘʶʪʩʷ ʩʫʛʣʠʥʢʦʤ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʤ, ʩ ʛʠʧʩʦʤ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʠ ʨʝʜʢʦʡ ʬʘʫʥʦʡ: 

Dreissena distincta, Didacna protracta, Didacna ex gr. trigonoides, 

ʤʦʱʥʦʩʪʴ ʜʦ 10 ʤ. 

29. ʋʯʘʩʪʦʢ ʦʟ. ɹʘʩʢʫʥʯʘʢ ï ʂʨʠʚʘʷ ʃʦʱʠʥʘ (ʩʤ. ʨʠʩ. 11, ʘʙʩ. 

ʦʪʤ. -9ï-15 ʤ). ʍʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʧʝʩʢʦʤ ʞʝʣʪʳʤ, ʢʚʘʨʮʝʚʳʤ, ʧʦ ʧʨʦʩʪʠ-

ʨʘʥʠʶ ʠʥʦʛʜʘ ʩʤʝʥʷʶʱʠʤʩʷ ʩʫʛʣʠʥʢʦʤ ʙʫʨʦ-ʞʝʣʪʳʤ. ʄʝʩʪʘʤʠ 

ʧʦʜ ʧʝʩʢʦʤ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʝʩʢʠ ʩ ʛʨʘʚʠʝʤ, ʩ ʨʘʢʦʚʠʥʘʤʠ ʤʦʣ-

ʣʶʩʢʦʚ, ʣʠʙʦ ʩʫʛʣʠʥʢʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. ɺ ʦʪʣʦʞʝʥʠ-

ʷʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʢʨʫʧʥʳʝ ʨʘʢʦʚʠʥʳ: Dreissena polymorpha, Dr. 

rostriformis, Didacna protracta, Hypanis plicatus, Monodacna caspia 

ʠ M. edentula. ʄʦʱʥʦʩʪʴ ʜʦ 5 ʤ. ʅʠʞʝ ʣʝʞʘʪ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʳʝ ʩ 

ʙʝʜʥʦʡ ʠ ʫʛʥʝʪʝʥʥʦʡ ʬʘʫʥʦʡ, ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʧʦ ʚʩʝʤʫ ʩʣʦʶ: 

Didacna protracta, Dreissena polymorpha, ʤʦʱʥʦʩʪʴ ʜʦ 18 ʤ. ɻʣʠ-

ʥʳ ʧʦʜʩʪʠʣʘʶʪʩʷ ʧʝʩʢʦʤ ʩʚʝʪʣʦ-ʩʝʨʳʤ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʩ ʬʘʫ-

ʥʦʡ: Didacna trigonoides (ebersini), D. ex gr. parellella, D. 

subcatillus, Dreissena rostriformis, ʤʦʱʥʦʩʪʴ ʜʦ 14 ʤ. 

30. ʋʯʘʩʪʦʢ ʉʘʡʭʠʥ ï ɹʘʪʢʫʣʴ (ʩʤ. ʨʠʩ. 11, ʘʙʩ. ʦʪʤ. 1 ʤ). 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʛʣʠʥʢʦʤ, ʨʝʞʝ ʧʝʩʢʦʤ 

ʛʣʠʥʠʩʪʳʤ, ʩʦʜʝʨʞʘʱʠʤ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʬʘʫʥʫ: Didacna 

protracta, Didacna ex gr. trigonoides, Monodacna caspia, M. 

edentula, Hypanis plicatus, Adacna vitrea, A. laeviuscula, Dreissena 

polymorpha, Dr. distincta, ʤʦʱʥʦʩʪʴ ʜʦ 2.5 ʤ. ʅʠʞʝ ʚ ʚʠʜʝ ʢʘʨʤʘ-

ʥʦʚ ʣʝʞʘʪ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʠ ʭʚʘʣʳʥʩʢʦʡ 
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ʬʘʫʥʦʡ, ʤʦʱʥʦʩʪʴ ʜʦ 13 ʤ. ɻʣʠʥʘ ʧʦʜʩʪʠʣʘʝʪʩʷ ʭʚʘʣʳʥʩʢʠʤ ʧʝʩ-

ʢʦʤ, ʘ ʚ ʤʝʩʪʘʭ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ ï ʘʪʝʣʴʩʢʠʤʠ ʦʪʣʦʞʝʥʠ̫ʤʠ. 

31. ʋʯʘʩʪʦʢ ɺʝʨʭʥʠʡ ɹʘʣʳʢʣʝʡ ï ɺʣʘʜʠʤʠʨʦʚʢʘ (ʩʤ. ʨʠʩ. 11, 

ʘʙʩ. ʦʪʤ. 18 ʤ). ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʭʚʘʣʳʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʧʝʩ-

ʢʦʤ (ʥʘ ʶʛʝ) ʠ ʩʫʛʣʠʥʢʦʤ ʞʝʣʪʦ-ʙʫʨʳʤ, ʩ ʛʠʧʩʦʤ ʠ ʠʟʚʝʩʪʥʷʢʦʤ 

(ʥʘ ʩʝʚʝʨʝ). ɺ ʦʪʣʦʞʝʥʠʷʭ ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʬʘʫʥʘ: Didacna 

protracta, Monodacna caspia, Hypanis plicatus, Dreissena distincta, 

Dr. polymorpha, ʤʦʱʥʦʩʪʴ ʜʦ 2.5 ʤ. ʅʠʞʝ ʣʝʞʠʪ ʰʦʢʦʣʘʜʥʦ-

ʢʦʨʠʯʥʝʚʘʷ ʛʣʠʥʘ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʦʛʦ ʧʝʩʢʘ, ʚ ʢʨʦʚʣʝ ʩ ʨʘʢʦ-

ʚʠʥʘʤʠ Dreissena polymorpha ʠ Didacna protracta, ʤʦʱʥʦʩʪʴ ʜʦ 

5 ʤ. ʅʠʞʝ ʟʘʣʝʛʘʝʪ ʧʝʩʦʢ ʙʫʨʦ-ʞʝʣʪʳʡ, ʨʝʞʝ ʩʫʛʣʠʥʦʢ ʩ ʦʪʜʝʣʴ-

ʥʳʤʠ ʨʘʢʦʚʠʥʘʤʠ Dreissena distincta, ʤʦʱʥʦʩʪʴ ʜʦ 2 ʤ. ʋʯʘʩʪʢʘ-

ʤʠ ʤʝʞʜʫ ʧʝʩʢʦʤ ʠ ʛʣʠʥʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʩʫʛʣʠʥʦʢ ʩ ʨʘʩʪʠʪʝʣʴʥʳ-

ʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʧʨʝʩʥʦʚʦʜʥʦʡ ʬʘʫʥʦʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʧʝʨʝʨʳʚʝ ʤʦʨʩʢʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

32. ʈʘʟʨʝʟ ʕʣʴʪʦʥ (ʩʤ. ʨʠʩ. 11, ʘʙʩ. ʦʪʤ. 5 ʤ) [ʉʚʠʪʦʯ, 1964]. ɺ 

ʙʦʨʪʫ ʦʚʨʘʛʘ ʥʘ ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʦʟʝʨʘ ʩʚʝʨʭʫ ʚʥʠʟ ʚʳʭʦʜʷʪ: 

1) ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʛʣʠʥʳ ʙʫʨʦʡ ʠ ʙʫʨʦ-

ʰʦʢʦʣʘʜʥʦʡ, ʚ ʦʩʥʦʚʘʥʠʠ ʟʝʣʝʥʦʚʘʪʦʡ ʩ ʧʝʩʢʦʤ ʞʝʣʪʳʤ ʠ ʞʝʣʪʦ-

ʩʝʨʳʤ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ, ʧʨʦʩʣʦʷʤʠ ʦʞʝʣʝʟʥʝʥʥʳʤ, ʩ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ ʨʘʢʦʚʠʥʘʤʠ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ Didacna protracta, 

Dreissena polymorpha ʠ ʜʨ., ʤʦʱʥʦʩʪʴ 2.0 ʤ; 

2) ʧʝʩʦʢ ʩʝʨʳʡ, ʫʯʘʩʪʢʘʤʠ ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʥʳʡ, ʜʠʘʛʦʥʘʣʴ-

ʥʦ-ʢʦʩʦʩʣʦʠʩʪʳʡ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʡ ʦʢʠʩʷʤʠ 

ʞʝʣʝʟʘ ʚ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʳ ʠ ʞʝʣʚʘʢʠ, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 1.5 ʤ. 

ʇʦ ʜʘʥʥʳʤ ʅ.ʇ. ɹʨʠʮʳʥʦʡ [ɹʨʠʮʳʥʘ, 1954], ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʦʟ. ʕʣʴʪʦʥ ʣʝʞʠʪ ʩʫʛʣʠʥʦʢ ʞʝʣʪʦ-ʙʫʨʳʡ ʩ ʨʘʢʦʚʠʥʘʤʠ: 

Didacna protracta, Dreissena polymorpha, Dr. distincta, Hypanis 

plicatus, Monodacna caspia, ʤʦʱʥʦʩʪʴ ʜʦ 4 ʤ. ʅʠʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʛʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʠ ʩʭʦʜʥʦʡ ʬʘʫʥʦʡ ʤʦʣʣʶ-

ʩʢʦʚ, ʨʘʩʩʝʷʥʥʦʡ ʧʦ ʚʩʝʤʫ ʩʣʦʶ, ʤʦʥɦʦʩʪʴ ʜʦ 1.5 ʤ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ. ʆʙʰʠʨʥʳʝ ʜʝʧʨʝʩʩʠʠ ʚ ʧʨʠ-

ʚʦʣʞʩʢʦʡ ʯʘʩʪʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʩʦʙʳʤ ʪʠʧʦʤ ʩʪʨʦʝʥʠʷ ʚʳʧʦʣʥʷʶʱʠʭ ʠʭ ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʚ ʩʦʣʷʥʦʢʫ-

ʧʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʷʭ ʠ ʩʪʨʦʝʥʠʝʤ ʨʘʟʨʝʟʦʚ: 1. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠ-

ʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʭʚʘʣʳʥʩʢʦ-

ʛʦ ʨʘʟʨʝʟʘ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʧʘʯʢʘʤʠ ʧʝʩʢʦʚ ʠ ʩʣʦʠʩʪʳʭ ʛʣʠʥ, 
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ʩʦʜʝʨʞʘʱʠʭ ʦʙʠʣʴʥʫʶ ʬʘʫʥʫ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. 2. ɼʣʷ ʦʪ-

ʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʘʥʦʤʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, 

ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʫʨʝʥʠʷ ʜʦʩʪʠʛʘʶʱʠʝ 18 ʤ [ɹʨʠʮʳʥʘ, 1954]. 3. 

ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩʦʜʝʨʞʘʪ ʨʝʜʢʫʶ ʦʧʨʝʩʥʝʥʥʫʶ ʤʘʣʘʢʦʬʘʫʥʫ, 

ʘ ʧʦʜʩʪʠʣʘʶʱʠʝ ʠ ʢʨʦʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ï ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʦʙʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ. 
 

ɼʦʣʠʥʘ ʨ. ʋʨʘʣ 

ʈʘʟʨʝʟʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʠ 

ʚʦʩʪʦʯʥʝʝ ï ʢ ʜʝʧʨʝʩʩʠʠ ʦʟ. ʀʥʜʝʨ, ʛʜʝ ʚʩʢʨʳʚʘʶʪ ʩʪʨʦʝʥʠʝ ʦʢ-

ʨʫʞʘʶʱʝʡ ʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ (ʩʤ. ʨʠʩ. 5). ʇʦ ʩʪʨʦʝʥʠʶ ʥʝ 

ʩʪʦʣʴ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʢʘʢ ʚʦʣʞʩʢʠʝ ʨʘʟʨʝʟʳ, ʩʦʜʝʨʞʘʪ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʥʫʶ ʤʘʣʘʢʦʬʘʫʥʫ, ʦʙʠʣʴʥʫʶ ʤʠʢʨʦʬʘʫʥʫ ʠ ʠʩʢʦʧʘʝʤʫʶ 

ʬʣʦʨʫ. ʅʘʯʘʣʦ ʠʟʫʯʝʥʠʶ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʫʨʘʣʴʩʢʦʡ ʜʦ-

ʣʠʥʳ ʧʦʣʦʞʝʥʦ ʇ.ɸ. ʇʨʘʚʦʩʣʘʚʣʝʚʳʤ [1913], ʧʨʦʜʦʣʞʝʥʦ 

ʄ.ʄ. ɾʫʢʦʚʳʤ [1945], ʇ.ɺ. ʌʝʜʦʨʦʚʳʤ [1957], ɺ.ʃ. ʗʭʠʤʦʚʠʯ ʠ 

ʜʨ. [1986], ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ ʆ.ʅ. ɹʨʘʪʘʥʦʚʦʡ [1998], 

ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ ʊ.ɸ. ʗʥʠʥʦʡ [1997] ʠ ʊ.ɸ. ʗʥʠʥʦʡ [2005]. 

33. ʈʘʟʨʝʟ ʄʝʨʛʝʥʝʚʦ (ʨʠʩ. 12, ʘʙʩ. ʦʪʤ. 8 ʤ) ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʨʘ-

ʚʦʙʝʨʝʞʴʝ ʢʨʫʧʥʦʡ ʠʟʣʫʯʠʥʳ ʨ. ʋʨʘʣʘ. ɿʜʝʩʴ ʧʦʜ ʧʦʯʚʦʡ ʚʩʢʨʳ-

ʚʘʶʪʩʷ:  

1) ʩʫʛʣʠʥʦʢ ʩʚʝʪʣʦ-ʙʫʨʳʡ ʩ ʢʘʨʙʦʥʘʪʘʤʠ, ʤʦʱʥʦʩʪʴ 0.7 ʤ (ʦʩ-

ʪʘʪʢʠ ʧʦʛʨʝʙʝʥʥʦʡ ʧʦʯʚʳ); 

2) ʩʫʧʝʩʴ ʞʝʣʪʦ-ʙʫʨʘʷ ʩ ʨʝʜʢʠʤʠ ʧʷʪʥʘʤʠ ʢʘʨʙʦʥʘʪʦʚ, ʤʦʱʥ. 

0.5 ʤ.  

3) ʧʝʩʦʢ ʩʝʨʦ-ʙʫʨʳʡ ʩ ʧʨʦʩʣʦʷʤʠ ʢʨʘʩʥʦ-ʙʫʨʳʭ ʛʣʠʥ, ʤʝʣʢʦ- ʠ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ, ʪʦʥʢʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʡ, ʩʦʜʝʨʞʘʱʠʡ 

ʦʙʠʣʥɹʫʶ ʬʘʫʥʫ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʩʪʨʘʢʦʜ ʢʘʢ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ, ʪʘʢ ʠ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ ʘʢʯʘʛʳʣʴʩʢʠʭ ʠ ʤʝʣʦʚʳʭ 

ʬʦʨʤ: Caspiolla gracilis, Iliocypris bradyi, I. gibba, I. dosipiens, I. 

bella, Cyclocypris laevis, ʉ. ovum, Cyprea curvifurcata, ʉ. 

tambovensis, Pseudocandona insulpta, Candona neglecta, C. rawsoni, 

ʉ. compressa, Candona juv., Eucypris dulcifons, Cypris pubera, 

Leptocythere arevina, L. quinquetuberculata, L. martha, L. 

pirsagatica, L. bosqueti, Loxoconcha gibboida, L. laevis, L. unodensa, 

Cryptocyprideis bogatschovi triformis, Denticulocythere caspiensis, 

D. dorsotuberculata, Cyprideis littoralis, Paracyprideis 

naphtatscholana, Trachyleberis azerbaidjanica, T. ex gr. papillosa 

[ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986], ʤʦʱʥʦʩʪʴ 0.5 ʤ; 
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ʈʠʩ. 12. ʈʘʟʨʝʟʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʜʦʣʠʥʳ ʨ. ʋʨʘʣʘ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝ-

ʥʠʷ ʩʤ. ʥʘ ʨʠʩ.6. 

 
4) ʧʝʩʦʢ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ, ʩ ʢʦʩʳʤʠ ʩʣʦʡ-

ʢʘʤʠ ʠ ʣʠʥʟʘʤʠ ʘʣʝʚʨʠʪʘ ʛʣʠʥʠʩʪʦʛʦ ʠ ʙʦʣʝʝ ʛʨʫʙʦʛʦ ʧʝʩʢʘ, ʚ ʧʦ-

ʜʦʰʚʝ ʩ ʢʦʨʢʦʡ ʞʝʣʝʟʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ, ʩʦʜʝʨʞʘʱʠʡ ʙʦʛʘʪʳʡ 

ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ [ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986], ʤʦʱʥʦʩʪʴ 0.8 ʤ; 

ɺ ʦʪʣʦʞʝʥʠʷʭ ʩʣʦʝʚ 3ï4 ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶ-
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ʩʢʦʚ: Didacna protracta, D. parallella, Micromelania caspia, 

Hypanis plicatus, Dreissena ʨʦlymorpha,, Dr. rostriformis, Anodonta 

sp., Pisidium amnicum, Lithoglyphus sp., Planorbis planorbis. ʋʨʘʥʦ-

ʠʦʥʠʝʚʳʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʧʦ ʢʘʨʙʦʥʘʪʫ ʜʠʜʘʢʥ 11.9Ñ0.4 (ʃʋ-

843) ʪʳʩ. ʣʝʪ. ʆʪʣʦʞʝʥʠʷ ʩʣʦʝʚ 3ï4 ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʠʞʥʝʭʚʘʣʳʥ-

ʩʢʫʶ ʪʦʣʱʫ, ʚʢʣʶʯʘʶʱʫʶ ʧʨʦʩʣʦʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ.  

5) ʛʣʠʥʘ ʠ ʘʣʝʚʨʠʪ ʢʨʘʩʥʦ- ʢʦʨʠʯʥʝʚʳʝ, ʩʣʦʠʩʪʳʝ, ʩ ʧʨʦʩʣʦʷʤʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ ʠ ʛʣʠʥʷʥʦʡ ʛʘʣʴʢʠ. ʇ.ʀ. ɼʦʨʦʬʝʝʚʳʤ 

[ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986] ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʨʫʭʠ ʦʧʨʝʜʝʣʝʥʘ ʙʦʛʘʪʘʷ 

ʬʣʦʨʘ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʦʙʳʯʥʳʭ ʜʣʷ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ ʩʪʝʧʥʳʭ 

ʨʘʩʪʝʥʠʡ: Marsilea quadrifolia, Damasonium alisma, D. constrictum, 

Cyperus cf. glomeratus ʠ ʜʨ., ʦʪʥʝʩʝʥʥʘʷ ʢ ʭʘʟʘʨʩʢʦʤʫ ʚʨʝʤʝʥʠ. 

34. ʈʘʟʨʝʟ ʂʘʣʤʳʢʦʚʦ (ʩʤ. ʨʠʩ. 12, ʘʙʩ. ʦʪʤ. 7 ʤ). ɺ ʢʨʫʪʦʡ ʠʟ-

ʣʫʯʠʥʝ ʨ. ʋʨʘʣ ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʂʘʣʤʳʢʦʚʦ ʩʚʝʨʭʫ ʚʥʠʟ 

ʚʩʢʨʳʚʘʶʪʩʷ: 

1) ʩʫʧʝʩʴ ʙʫʨʘʷ ʠ ʩʚʝʪʣʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʘʷ, ʩ ʢʘʨʙʦʥʘʪʘʤʠ, ʚ 

ʢʨʦʚʣʝ ʧʦʯʚʝʥʥʳʡ ʛʦʨʠʟʦʥʪ, ʤʦʱʥʦʩʪʴ 1.5 ʤ; 

2) ʩʫʛʣʠʥʦʢ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʡ, ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

3) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʪʦʢʦʟʝʨʥʠʩʪʳʡ, 

ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ ʠ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʦ-ʢʦʨʠʯʥʝʚʦʡ, ʩʣʦʠʩʪʦʡ, 

ʛʨʘʥʠʮʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʯʝʪʢʘʷ, ʤʦʱʥʦʩʪʴ 0.2 ʤ; 

4) ɻʣʠʥʘ ʰʦʢʦʣʘʜʥʘʷ ʪʦʥʢʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʘʷ, ʩ ʦʩʢʦʣʴ-

ʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʧʦʩʣʦʡʥʦ ʦʞʝʣʝʟʥʝʥʥʘʷ, ʩ ʨʝʜʢʠʤʠ ʨʘʢʦʚʠ-

ʥʘʤʠ Dreissena distincta, ʤʦʱʥʦʩʪʴ 0.5 ʤ; 

5) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ ʠ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʩʣʦʠʩʪʳʡ, ʩ ʨʘʢʦʚʠʥʘʤʠ: Monodacna sp., Adacna sp., Dreissena sp., 

ʚ ʢʨʦʚʣʝ ʩʣʦʷ ʣʠʥʟʘ ʨʘʢʫʰʥʷʢʘ ʠʟ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʤʦʱ-

ʥʦʩʪʴ 0.5 ʤ. 

6) ʩʫʧʝʩʴ ʠ ʧʝʩʦʢ ʧʣʦʪʥʳʝ, ʢʦʨʠʯʥʝʚʦ-ʙʫʨʳʝ, ʩʦ ʩʪʦʣʙʯʘʪʦʡ 

ʦʪʜʝʣʥɹʦʩʪʴʶ, ʦʙʨʘʟʫʶʪ ʚ ʦʙʥʘʞʝʥʠʠ ʩʪʝʥʢʠ, ʤʦʱʥʦʩʪʴ 1.5 ʤ. 

ɼʦʭʚʘʣʳʥʩʢʠʝ (ʘʪʝʣʴʩʢʠʝ) ʦʙʨʘʟʦʚʘʥʠʷ. 

35. ʈʘʟʨʝʟ ʍʘʨʴʢʠʥʦ (ʩʤ. ʨʠʩ. 12, ʘʙʩ. ʦʪʤ. -10 ʤ) ʦʧʠʩʘʥ 

ʇ.ɸ. ʇʨʘʚʦʩʣʘʚʣʝʚʳʤ [1913], ɺ.ʃ. ʗʭʠʤʦʚʠʯ ʠ ʜʨ., [1986], 

ɸ.ɸ. ʉʚʠʪʦʯʝʤ ʠ ʆ.ʅ. ɹʨʘʪʘʥʦʚʦʡ [1998], ʊ.ɸ. ʗʥʠʥʦʡ [2005]. ɺ 

ʙʝʨʝʛʦʚʦʤ ʦʙʨʳʚʝ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ.ʋʨʘʣ ʚʩʢʨʳʚʘʝʪʩʷ ʩʪʨʦʝʥʠʝ 

ʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ: 

1) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʡ, ʢ ʥʠʟʫ ʧʝʨʝʭʦ-

ʜʠʪ ʚ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ ʠ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʦʡ c ʦʙʠʣʴʥʦʡ ʬʘʫ-
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ʥʦʡ: Hypanis plicatus, Monodacna caspia, Didacna trigonoidea 

(ebersini), D. protracta, ʤʦʱʥʦʩʪʴ 0.7 ʤ; 

2) ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʦʡʢʦʚ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʦʡ 

ʠ ʘʣʝʚʨʠʪʘ, ʤʦʱʥʦʩʪʴ 3.5 ʤ; 

3) ʧʝʩʦʢ ʞʝʣʪʦ-ʩʝʨʳʡ, ʩ ʨʝʜʢʠʤʠ ʨʘʢʦʚʠʥʘʤʠ Monodacna 

caspia ʠ Hypanis plicatus, ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 0.2 ʤ. 

36. ʈʘʟʨʝʟ ʦʟ. ʀʥʜʝʨ (ʩʤ. ʨʠʩ. 12, ʘʙʩ. ʦʪʤ. 0 ʤ) ʚʩʢʨʳʚʘʝʪ 

ʩʪʨʦʝʥʠʝ ʩʝʚʝʨʥʦʛʦ ʙʦʨʪʘ ʩʦʣʷʥʦʢʫʧʦʣʴʥʦʡ ʜʝʧʨʝʩʩʠʠ [ʉʚʠʪʦʯ, 

ɹʨʘʪʘʥʦʚʘ, 1998; ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986]. ɿʜʝʩʴ ʩ ʛʣʫʙʠʥʳ 5.5 ʤ, 

ʧʦʜ ʪʦʣʱʝʡ ʙʫʨʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʧʝʩʢʘ ʩ Didacna subcatillus, 

Didacna trigonoidea (ebersini), D. parallella ʠ Monodacna caspia 

ʚʩʢʨʳʚʘʶʪʩʷ ʛʣʠʥʳ ʰʦʢʦʣʘʜʥʳʝ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʤʦʱʥʦʩʪʴʶ 

2.0 ʤ. ʉ ʛʣʫʙʦʢʠʤ ʨʘʟʤʳʚʦʤ ʛʣʠʥʘ ʣʝʞʠʪ ʥʘ ʧʝʩʢʘʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʨʘʢʦʚʠʥʳ ʙʘʢʠʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ (Didacna parvula). 

ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ. ɺ ʨʘʟʨʝʟʘʭ ʜʦʣʠʥʳ ʨ. ʋʨʘʣʘ ʠ 

ʦʟ. ʀʥʜʝʨ ʚʩʢʨʳʚʘʝʪʩʷ ʩʪʨʦʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚʦʩʪʦʯʥʳʡ 

ʨʘʡʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ. ɿʜʝʩʴ ʭʚʘʣʳʥʩʢʠʝ ʤʦʨʩʢʠʝ ʦʪʣʦ-

ʞʝʥʠʷ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʝʭʯʣʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʛʜʝ ʰʦ-

ʢʦʣʘʜʥʳʝ ʛʣʠʥʳ, ʘ ʯʘʱʝ ʠʭ ʩʣʦʠʩʪʳʝ ʘʥʘʣʦʛʠ, ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯ-

ʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʚʝʨʭʥʝʝ ï ʚ ʄʝʨʛʝʥʦʚʦ, ʩʨʝʜʥʝʝ ï ʚ ʍʘʨʴʢʠʥʦ ʠ 

ʥʠʞʥʝʝ ï ʚ ʦʟ. ʀʥʜʝʨ. ɼʣʷ ʥʠʭ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʤʘʩ-

ʩʠʚʥʳʭ ʨʘʟʥʦʩʪʝʡ (ʧʘʯʝʢ) ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʚ ʮʝʣʦʤ ʥʝʚʳʩʦʢʠʝ 

ʤʦʱʥʦʩʪʠ ʠʭ ʩʣʦʠʩʪʳʭ ʘʥʘʣʦʛʦʚ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʦʙʠʣʠʝ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʢʦʥʩʪʨʫʠʨʦ-

ʚʘʪʴ ʫʩʣʦʚʠʷ ʠʭ ʥʘʢʦʧʣʝʥʠʷ. 
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ɻʃɸɺɸ 3. ʃʀʊʆʃʆɻʆ-ʌɸʎʀɸʃʔʅʆɽ ʉʊʈʆɽʅʀɽ 

ʐʆʂʆʃɸɼʅʓʍ ɻʃʀʅ 

 

3.1. ʃʠʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʥʦʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦ ʨʘʟʨʝʟʫ. 

ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ, ʢʘʢ ʪʠʧ ʦʪʣʦʞʝʥʠʡ, ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʦʝ ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʠʭ ʦʩʥʦʚʥʘʷ ʤʦʥʦ-

ʛʣʠʥʠʩʪʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʩʦʙʩʪʚʝʥʥʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ï ʨʘʩ-

ʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ. ʉʦʙʩʪʚʝʥʥʦ ʰʦʢʦʣʘʜʥʳʝ 

ʛʣʠʥʳ ʤʦʛʫʪ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʠʣʠ ʙʳʪʴ ʨʘʟʚʠʪʳ 

ʚ ʨʘʟʥʳʭ ʝʛʦ ʠʥʪʝʨʚʘʣʘʭ (ʨʠʩ. 13). 
 

 
ʈʠʩ.13. ʉʭʝʤʘ ʧʦʣʦʞʝʥʠʷ ʤʦʥʦʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ (ʯʘʩʪʠ) ʰʦʢʦʣʘʜʥʳʭ 
ʛʣʠʥ ʚ ʨʘʟʨʝʟʝ ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï 
ʤʦʥʦʛʣʠʥʠʩʪʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ; 2 ï ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʘʷ ʯʘʩʪʴ 
ʨʘʟʨʝʟʘ; 3 ï ʧʦʣʦʞʝʥʠʝ ʚ ʨʘʟʨʝʟʝ (1 ï ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ, 2 ï ʚ ʩʨʝʜʥʝʡ 
ʯʘʩʪʠ, 3 ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, 4 ï ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ 5 ï ʚ ʥʝʩʢʦʣʢɹʠʭ ʯʘʩʪʷʭ 
ʨʘʟʨʝʟʘ: ʘ ï ʚ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ, ʙ ï ʚ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ, 
ʚ ï ʚ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ, ʛ ï ʨʘʟʦʙʱʝʥʥʦ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ). 
 

ɺ ʨʘʡʦʥʝ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ (ʄʘʣʳʡ ʂʘʨʘʤʘʥ, ʇʨʠʚʦʣʴʥʦʝ, 

ʈʦʚʥʦʝ), ʘ ʪʘʢʞʝ ʚ ʜʝʣʴʪʝ ʨ. ɺʦʣʛʠ (ʂʨʘʩʥʳʡ ʗʨ, ʆʣʷ, ʉʝʨʛʠʝʚʢʘ) 

ʤʦʥʦʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟ-

ʨʝʟʘ (ʪʘʙʣ. 3) ʠ ʦʙʳʯʥʦ ʧʝʨʝʢʨʳʪʳ ʩʣʦʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʝʩʢʦʤ. 

ɺ ʵʪʠʭ ʨʘʟʨʝʟʘʭ ʪʘʢʦʝ ʟʘʣʝʛʘʥʠʝ ʛʣʠʥ, ʚʦʟʤʦʞʥʦ, ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʝʨʚʠʯʥʳʤ, ʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʦʪʣʦʞʝʥʠʷ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʭʚʘʣʳʥʩʢʠʭ ʪʦʣʱ, ʢʘʢ ʵʪʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʩʚʦ-

ʜʘʭ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ ʚʦʣʞʩʢʦʡ ʜʝʣʴʪʳ. ɸʥʘʣʦʛʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝ-
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ʥʠʝ ʛʣʠʥ ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʚ ʨʘʟʨʝʟʝ ʦʟʝʨʘ ʀʥʜʝʨ. 

ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʥʦʛʣʠʥʠʩʪʳʭ ʦʩʘʜʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʦʩʣʦ-

ʝʚ ʩʦʙʩʪʚʝʥʥʦ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚʳʷʚʣʝʥʦ ʚ ʨʘʟʨʝʟʘʭ ʜʦʣʠʥʳ 

ɺʦʣʛʠ (ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ, ʉʝʣʠʪʨʝʥʦʝ, ʏʝʨʥʳʡ ʗʨ, ʅʠʞʥʝʝ ɿʘʡ-

ʤʠʱʝ) ʠ ʚ ʩʠʩʪʝʤʝ ʜʝʧʨʝʩʩʠʡ: ʂʘʡʩʘʮʢʦʝ ï ɺʣʘʜʠʤʠʨʦʚʢʘ, ɺʝʨʭ-

ʥʠʡ ɹʘʩʢʫʥʯʘʢ, ɹʦʣʴʰʦʡ ʃʠʤʘʥ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʜʝʧʨʝʩʩʠʡ ʧʨʦ-

ʩʣʦʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ ʤʦʱʥʦ-

ʩʪʷʤʠ (ʜʦ 18 ʤ ʠ ʙʦʣʝʝ). 
 

ʊʘʙʣ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ ʛʣʠʥʠʩʪʦʡ ʯʘʩʪʠ ʩʫʙʬʘʮʠʠ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ 
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ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʤʦʥʦʛʣʠʥʠʩʪʳʝ ʦʩʘʜʢʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʚʝʨʭ-

ʥʝʡ ʯʘʩʪʠ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʨʘʟʨʝʟʘʭ 

ʧʨʘʚʦʙʝʨʝʞʴʷ ʜʦʣʠʥʳ ʨ. ɺʦʣʛʠ ʉʚʝʪʣʳʡ ʗʨ ʠ ʃʝʥʠʥʦ. 

ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ 

ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʳ ʉʚʝʪʣʳʡ ʗʨ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ɹʳʢʦʚʦ ʠ, ʚʦʟ-

ʤʦʞʥʦ, ɹʦʣʴʰʦʤ ʃʠʤʘʥʝ, ʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʩʣʦʞʝʥʳ ʤʦʥʦʛʣʠʥʠʩʪʳʤʠ ʦʩʘʜʢʘʤʠ. 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʦʩʣʦʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠʤʝʶʪ ʨʘʟʦʙʱʝʥ-

ʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʚʩʪʨʝʯʘʷʩʴ ʥʘ ʨʘʟʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʟʨʝʟʘ. ɻʣʠʥʳ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʥʠʞʥʝʡ 

ʠ ʩʨʝʜʥʝʡ (ʅʦʚʦʝ ʇʨʠʚʦʣʴʝ, ʊʦʨʛʫʥ), ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ (ʏʝʨʥʳʡ 

ʗʨ, ʆʩʘʜʥʘʷ), ʥʠʞʥʝʡ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ (ʗʣʤʘʪʘ) ʯʘʩʪʷʭ 

ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʤʦʥʦʛʣʠʥʠʩʪʳʝ ʦʩʘʜʢʠ ʧʝʨʝ-

ʩʣʘʠʚʘʶʪʩʷ ʩ ʧʘʯʢʘʤʠ (0.1ï0.5 ʤ ʠ ʙʦʣʝʝ) ʩʣʦʠʩʪʳʭ ʛʣʠʥ, ʧʝʩʢʦʚ 

ʠ ʘʣʝʚʨʠʪʦʚ, ʯʘʩʪʦ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʦ ʜʘʥʥʳʤ ɺ.ɸ. ʇʨʠʢʣʦʥʩʢʦʛʦ 

ʩ ʩʦʘʚʪʦʨʘʤʠ [1956], ʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʨʘʟʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʛʣʠʥ (ʪʘʙʣ. 4). ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʠʟʫʯʝʥʠʷ ʧʦʨʦʜ ʚ ʨʘʟʨʝʟʝ ʣʝʚʦʙʝʨʝʞʴʷ ʨ. ɸʭʪʫʙʳ ʠʤʠ ʙr ʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦ-

ʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ <0.001 ʤʤ (57.27ï

86.44%) ʠ 0.005ï0.001 ʤʤ (9.59ï23.78%). ʇʨʠ ʵʪʦʤ ʜʣʷ ʜʨʫʛʠʭ 

ʪʠʧʦʚ ʛʣʠʥ, ʩʣʘʛʘʶʱʠʭ ʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠ ʩʦʜʝʨʞʘʱʠʭ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʥʳʝ ʚʠʜʳ ʧʨʠʤʝʩʝʡ, ʩʚʦʡʩʪʚʝʥʥʳ ʙʦʣʝʝ ʟʘ-

ʤʝʪʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʯʘʩʪʠʮ ʘʣʝʚʨʠʪʦʚʦʡ ʠ ʪʦʥʢʦʧʝʩʯʘʥʦʡ ʨʘʟ-

ʤʝʨʥʦʩʪʠ (ʩʤ. ʪʘʙʣ. 4). ʊʘʢ, ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ (ʣʝʛʢʠʭ) ʛʣʠʥʘʭ ʢʦ-

ʣʠʯʝʩʪʚʦ ʬʨʘʢʮʠʠ <0.001 ʤʤ ʩʥʠʞʘʝʪʩʷ ʜʦ 39.98ï52.16%, ʘ ʟʝʨʥʘ 

ʨʘʟʤʝʨʦʤ >0.05 ʤʤ ʠ 0.05ï0.01 ʤʤ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 6.02 ʜʦ 31.07% 

ʠ ʦʪ 12.85 ʜʦ 48.69% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʅ.ʉ. ʈʝʫʪʦʚʦʡ [1957] (ʨʠʩ. 14) ʠ ʉ.ɸ. ɸʨʭʠʧʦʚʳʤ 

[1958] (ʪʘʙʣ. 5). 

ʉʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ. ʇʦ ʆ.ʉ. ɹʝʨʝʟʥʝʨ, ʠʟʫʯʝʥʠʝ ʚ 

ʰʣʠʬʘʭ ʧʦʨʦʜ ʦʧʦʨʥʦʛʦ ʨʘʟʨʝʟʘ ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʯʝʰʫʡʯʘʪʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʩ ʙʝʩʧʦʨʜ̫ʦʯʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʷʪʥʠʩʪʦʡ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʦʡ ʦʢʨʘʩʢʦʡ, ʩʚʷ-

ʟʘʥʥʦʡ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʦʙʦʛʘʱʝʥʠʝʤ ʦʩʘʜʢʘ ʛʠʜʨʦʦʢʩʠʜʘʤʠ 

ʪʨʝʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ. ɺ ʧʦʨʦʜʘʭ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ  



63 

ʊʘʙʣ. 4. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʭʚʘʣʳʥʩʢʠʭ ʛʣʠʥ [ʇʨʠʢʣʦʥʩʢʠʡ, 

1956] 
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ʈʠʩ. 14. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ: 1 ï ʣʝʚʦʙʝʨʝʞʴʝ 

ʨ. ɸʭʪʫʙʳ, 2 ï ʨʘʡʦʥ ʛ. ʕʥʛʝʣʴʩʘ [ʈʝʫʪʦʚʘ, 1957]. 

 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʥʢʦʟʝʨʥʠʩʪʘʷ ʨʘʩʩʝʷʥʥʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʧʨʠʤʝʩʴ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʫʛʣʦʚʘʪʳʭ ʠ ʧʦʣʫʦʢʘ-

ʪʘʥʥʳʭ ʟʝʨʝʥ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʤʠʥʝʨʘʣʦʚ ʪʷʞʝʣʦʡ ʬʨʘʢ-

ʮʠʠ ʨʘʟʤʝʨʦʤ ʦʙʳʯʥʦ ʜʦ 0.05 ʤʤ (ʨʝʞʝ ʜʦ 0.1 ʤʤ), ʘ ʪʘʢʞʝ ʚʢʣʶ-

ʯʝʥʠʷ ʛʣʘʫʢʦʥʠʪʘ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʜʠʘʛʝʥʝʪʠ-

ʯʝʩʢʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ 

ʩʬʝʨʠʯʝʩʢʠʝ ʦʙʨʘʩʪʘʥʠʷ ʚʦʢʨʫʛ ʦʪʜʝʣʴʥʳʭ ʦʙʣʦʤʦʯʥʳʭ ʟʝʨʝʥ ʠ ʚ 

ʩʘʤʦʡ ʛʣʠʥʠʩʪʦʡ ʤʘʩʩʝ ʦʩʘʜʢʘ. 

ʉʦʛʣʘʩʥʦ ʀ.ɸ. ʏʠʩʪʷʢʦʚʦʡ [2001], ʛʣʠʥʳ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ 

ʠʤʝʶʪ ʧʝʣʠʪʦʚʫʶ ʠ ʘʣʝʚʨʠʪʦ-ʧʝʣʠʪʦʚʫʶ ʩʪʨʫʢʪʫʨʳ ʟʘ ʩʯʝʪ ʩʢʦʧ-

ʣʝʥʠʷ ʪʦʥʢʦ-ʯʝʰʫʡʯʘʪʳʭ ʘʛʨʝʛʘʪʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʶʜʠʩʪʳʭ 

ʤʠʥʝʨʘʣʦʚ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʠʢʨʠʪʘ. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʚ ʛʣʠʥʘʭ 

ʦʪʤʝʯʘʝʪʩʷ ʢʦʣʣʦʤʦʨʬʥʘʷ ʩʪʨʫʢʪʫʨʘ. 

ʇʦ ʜʘʥʥʳʤ ʉ.ɸ. ɸʨʭʠʧʦʚʘ [1958], ʛʣʠʥʘʤ ʩʚʦʡʩʪʚʝʥʥʳ ʪʦʥʢʦ-

ʯʝʰʫʡʯʘʪʳʝ (ʨʝʞʝ ʙʦʣʝʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ), ʘ ʪʘʢʞʝ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ, ʭʣʦʧʴʝʚʠʜʥʳʝ ʠ ʢʦʣʣʦʤʦʨʬʥʳʝ ʩʪʨʫʢʪʫʨʳ. 

ʉʦʛʣʘʩʥʦ ʅ.ʉ. ʈʝʫʪʦʚʦʡ [1956], ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʧʝʣʠʪʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʛʜʝ ʛʣʠʥʠʩʪʦʝ ʚʝʱʝʩʪʚʦ ʩʦʩʪʦ-
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ʠʪ ʠʟ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʢʣʯʁʝʥʠʷ ʦʙʣʦʤʦʯʥʦʛʦ ʢʚʘʨʮʘ. 

ɺʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ. ɺʝʱʝʩʪʚʝʥʥʳʡ ʩʦ-

ʩʪʘʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠʟʫʯʘʣʩʷ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [ʇʨʠ-

ʢʣʦʥʩʢʠʡ ʠ ʜʨ., 1956; ʈʝʫʪʦʚʘ, 1956, 1957; ɸʨʙʫʟʦʚʘ. 1970, 1977; 

ɹʫʢʠʥʘ, 1980; ʏʠʩʪʷʢʦʚʘ, 2001 ʠ ʜʨ.], ʠʩʧʦʣʴʟʦʚʘʚʰʠʤʠ ʨʘʟʣʠʯ-

ʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠ ʧʦʣʫʯʠʚʰʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʥʦ ʚ 

ʮʝʣʦʤ ʩʭʦʜʥʳʝ, ʨʝʟʫʣʴʪʘʪʳ. 

ʉʦʛʣʘʩʥʦ ɺ.ɸ. ʇʨʠʢʣʦʥʩʢʦʤʫ ʠ ʜʨ. [1956] ʠ ʅ.ʉ. ʈʝʫʪʦʚʦʡ 

[1957], ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠ-

ʥʘʭ ʥʘʣʠʯʠʝ ʛʠʜʨʦʩʣʶʜʳ, ʢʘʦʣʠʥʠʪʘ, ʛʝʪʠʪʘ, ʢʘʣʴʮʠʪʘ, ʥʝʙʦʣʴ-

ʰʦʡ ʧʨʠʤʝʩʠ ʜʦʣʦʤʠʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʧʨʝʜʝʣʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ Fe2O3, MgO ʠ ʂ2ʆ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʂ2ʆ ʦʪʨʘʞʘʝʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʩʣʶʜʳ ʚ ʩʦʩʪʘʚʝ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ʏʘʩʪʴ MgO ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʪʘʢʠʭ ʤʠʥʝʨʘʣʦʚ, ʢʘʢ ʜʦʣʦʤʠʪ ʠ ʭʣʦʨʠʪ. ɿʘʤʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

Fe2O3 ʩʚʷʟʘʥʦ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʛʣʠʥʘʭ ʣʠʤʦʥʠʪʘ ʠ ʛʝʪʠʪʘ. 

ʊʝʨʤʦ- ʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟʳ ʧʨʦʙ (ʬʨʘʢʮʠʠ ʤʝʥʝʝ 

0.01 ʠ 0.001 ʤʤ) ʭʚʘʣʳʥʩʢʠʭ ʛʣʠʥ, ʚʟʷʪʳʭ ʠʟ ʨʘʟʨʝʟʦʚ ʫ ʩ. ʂʦʰʝ-

ʣʝʡ ʠ ʩ. ʍʤʝʣʝʚʢʠ, ʫʩʪʘʥʦʚʠʣ ʠʭ ʧʝʨʝʤʝʥʥʳʡ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦ-

ʚʦ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʡ ʩʦʩʪʘʚ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʠʣʣʠʪʦʚʳʭ ʤʠʥʝʨʘ-

ʣʦʚ ʚ ʙʦʣʝʝ ʪʦʥʢʠʭ ʨʘʟʥʦʩʪʷʭ ʦʩʘʜʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʩʠ ʚ ʪʦʥ-

ʢʦʜʠʩʧʝʨʩʥʦʡ ʬʨʘʢʮʠʠ ʛʣʠʥ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʭʣʦʨʠʪʘ, ʢʘʦʣʠ-

ʥʠʪʘ ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʤʝh ʘʥʦʩʣʦʡʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʢʚʘʨʮʘ ʠ ʢʘʣʴʮʠʪʘ. ʈʝʥʪʛʝʥʦʚʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʨʘʟʨʝʟʘ ɹʦʣʴʰʦʡ ʃʠʤʘʥ, ʚʦ ʬʨʘʢʮʠʠ 

0.005ï0.001 ʤʤ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʠʣʣʠʪʦʚ, ʢʘʦʣʠʥʠʪʘ, 

ʛʝʪʠʪʘ, ʢʚʘʨʮʘ ʠ ʢʘʣʴʮʠʪʘ. ɺʦ ʬʨʘʢʮʠʠ 0.001ï0.0005 ʤʤ ʵʪʠʭ ʞʝ 

ʛʣʠʥ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ, ʢʘʦʣʠʥʠʪʘ, ʠʣʴʤʝ-

ʥʠʪʘ, ʢʚʘʨʮʘ ʠ ʢʘʣʴʮʠʪʘ, ʘ ʩʨʝʜʠ ʯʘʩʪʠʮ ʤʝʥʝʝ 0.0005 ʤʤ ʦʙʥʘʨʫ-

ʞʝʥʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ, ʛʝʪʠʪ ʠ ʤʝʪʘʛʘʣʣʫʟʠʪ. ɻʠʜʨʦʩʣʶʜʳ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʛʥʝʟʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʤʠ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʷʤʠ ʠ ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʥʝʧʨʦʟʨʘʯʥʳʭ ʠ 

ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʯʝʰʫʝʢ, ʩ ʦʙʦʨʚʘʥʥʳʤʠ ʢʨʘʷ-

ʤʠ, ʚ ʜʚʫʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʭ - ʠʟʦʤʝʪʨʠʯʥʦʡ ʠ ʫʜʣʠʥʝʥ-

ʥʦ-ʧʣʘʩʪʠʥʯʘʪʦʡ. ʄʦʥʪʤʦʨʠʣʣʦʥʠʪ ʩʣʘʛʘʝʪ ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ 

ʭʣʦʧʴʝʚʠʜʥʳʝ ʯʝʰʫʡʢʠ [ʇʨʠʢʣʦʥʩʢʠʡ ʠ ʜʨ., 1956]. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʨʘʟʚʠʪʳʭ ʚ ʨʘʡʦʥʝ ʕʥʛʝʣʴʩʘ, ʧʦʟʚʦʣʠʣʦ ʚr -
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ʷʚʠʪʴ ʚ ʠʭ ʩʦʩʪʘʚʝ ʠʣʣʠʪʳ (ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ), 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ, ʢʘʦʣʠʥʠʪ ʠ ʛʘʣʣʫʘʟʠʪ. 
 

ʊʘʙʣ. 5. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʨʘʟʨʝʟʘ ɹʦʣʴʰʦʡ 

ʃʠʤʘʥ [ɸʨʭʠʧʦʚ, 1958] 

ʈʘʟʤʝʨ ʬʨʘʢʮʠʡ, 

ʤʤ 

ɻʣʠʥʘ 

ʪʷʞʝʣʘʷ 

ɻʣʠʥʘ 

ʧʝʩʯʘʥʘʷ 

0.5ï0.01 ð ð 

0.1ï0.05 6.0 5.2 

0.05ï0.01 10.1 17.6 

0.01ï0.005 23.8 26.1 

ʤʝʥʴʰʝ 0.005 60.1 51.1 

 

ʇʦ ʉ.ɺ. ɸʨʙʫʟʦʚʦʡ [1977] ʚ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʬʨʘʢʮʠʠ (ʩʨʝʜʠ 

ʯʘʩʪʠʮ <0.001 ʤʤ) ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʤʝʪʦʜʦʤ ʫʩ-

ʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʛʠʜʨʦʩʣʶʜʳ (60ï80%), ʢʘʦʣʠʥʠʪʘ (15ï30%), 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ (0ï7%), ʩʤʝʰʘʥʦʩʣʦʡʥʳʭ ʤʠʥʝʨʘʣʦʚ (0ï3%) ʠ 

ʭʣʦʨʠʪʘ (0ï4%). ʉʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʦʢʩʠʜʦʚ ʞʝʣʝʟʘ (ʣʠʤʦʥʠʪʘ) 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5%. ɺ ʛʣʠʥʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʢʚʘʨʮʘ, ʧʦ-

ʣʝʚʳʭ ʰʧʘʪʦʚ, ʤʫʩʢʦʚʠʪʘ, ʙʠʦʪʠʪʘ, ʘ ʪʘʢʞʝ ʟʝʨʥʘ ʛʣʘʫʢʦʥʠʪʘ 

ʨʘʟʤʝʨʦʤ ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 0.2 ʤʤ. 

ɹʣʠʟʢʫʶ ʤʠʥʝʨʘʣʦʛʠʶ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʪʤʝʯʘʝʪ ɸ. ʊʫʜʨʠʥ 

[Tudryn et al., 2005]. 

ʇʦ ʊ.ʌ. ɹʫʢʠʥʦʡ [1980], ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʧʨʝʦʙʣʘʜʘʝʪ 

ʛʣʠʥʠʩʪʦʝ ʚʝʱʝʩʪʚʦ, ʩʦʩʪʘʚʣʷʶʱʝʝ ʧʦʨʷʜʢʘ 95ï97% ʦʙʱʝʛʦ ʦʙʲ-

ʝʤʘ ʦʩʘʜʢʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ 

ʭʚʘʣʳʥʩʢʠʭ ʛʣʠʥ ʷʚʣʷʝʪʩʷ ʜʝʬʝʢʪʥʦʩʪʴ ʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ. ɺ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʛʠʜʨʦʩʣʶʜʳ ʚʳʷʚʣʝʥʦ ʥʘ-

ʣʠʯʠʝ ʜʦ 10% ʨʘʟʙʫʭʘʶʱʠʭ ʧʘʢʝʪʦʚ, ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʢʘʦʣʠʥʠʪ 

ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʭʣʦʨʠʪ ʩ ʜʝʬʝʢʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʉʦʛʣʘʩʥʦ ʀ.ɸ. ʏʠʩʪʷʢʦʚʦʡ [2001], ʘʥʘʣʠʟ ʜʠʬʨʘʢʪʦʛʨʘʤʤ ʰʦ-

ʢʦʣʘʜʥʳʭ ʛʣʠʥ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʠʭ ʩʫʛʫʙʦ ʧʦʣʠʤʠʢʪʦʚʦʤ 

ʩʦʩʪʘʚʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ, ʧʦʤʠʤʦ ʛʠʜʨʦʩʣʶʜʳ, ʪʘʢʞʝ ʩʤʝʢʪʠʪʦʤ, 

ʭʣʦʨʠʪʦʤ, ʢʘʦʣʠʥʠʪʦʤ ʠ ʧʨʠʤʝʩʴʶ ʙʝʨʪʴʝʨʠʪʘ. ɺ ʛʣʠʥʘʭ ʧʦʩʪʦ-

ʷʥʥʦ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʦʙʣʦʤʦʯʥʦʛʦ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘ-

ʪʦʚ, ʨʝʞʝ ʘʤʬʠʙʦʣʦʚ. ɺ ʰʣʠʬʘʭ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʝʦʭʨʦʠʟʤʦʤ ʚ ʢʦʨʠʯʥʝʚʳʭ ʪʦʥʘʭ, ʘ ʪʘʢʞʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʜʚʫʧʨʝʣʦʤʣʝʥʠʝʤ (ʚʪʦʨʦʡ ʧʦʨʷʜʦʢ). ɿʘ-

ʤʝʪʥʳʝ ʚʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʣʠʥʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʚʦʣʞʩʢʠʭ ʨʘʟʨʝʟʦʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʎʘʛʘʥ-
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ɸʤʘʥ ʠ ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ ʚʳʜʝʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʜʚʫʭ ʪʠʧʦʚ: 1) ʩʦ 

ʩʣʶʜʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʠ ʢʘʦʣʠʥʠʪʦʤ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʥʝʙʦʣʴ-

ʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʤʝʢʪʠʪ ʠ ʭʣʦʨʠʪ; 2) ʩʦ ʩʣʶʜʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ 

ʠ ʭʣʦʨʠʪʦʤ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʤʝʢʪʠʪ ʠ ʦʪ-

ʣʠʯʘʶʱʠʝʩʷ ʥʘʣʠʯʠʝʤ ʙʝʨʪʴʝʨʠʪʘ. ɺ ʛʣʠʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚ-

ʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʝʷʥʥʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʦʪʨʘʞʘʝʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʘʫʪʠʛʝʥʥʦʛʦ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʧʦʨʥʳʭ ʨʘʟ-

ʨʝʟʦʚ ʅʠʞʥʝʛʦ ʇʦʚʦʣʦʞʴʷ (ʉʚʝʪʣʳʡ ʗʨ, ʏʝʨʥʳʡ ʗʨ, ʎʳʛʘʥ-

ɸʤʘʥ), ʧʨʦʚʝʜʝʥʥʳʡ B.JI. ʂʦʩʦʨʫʢʦʚʳʤ (ʢʘʬʝʜʨʘ ʣʠʪʦʣʦʛʠʠ ʠ 

ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ ʄɻʋ), ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʠʭ ʧʦʣʠʤʠʥʝʨʘʣʴʥʳʡ 

ʩʦʩʪʘʚ, ʚ ʢʦʪʦʨʦʤ ʚ ʮʝʣʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʠʣʣʠʪʳ (ʪʘʙʣ. 6). ɺ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʛʠʜʨʦʩʣʶʜʳ (33ï

48%), ʩʤʝʢʪʠʪʘ ʩ Mg2
+
 ʠ ʉʘ2

+
 ʦʙʤʝʥʥʳʤʠ ʢʘʪʠʦʥʘʤʠ (3ï13%), 

ʩʤʝʰʘʥʦʩʣʦʡʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩ ʧʘʢʝʪʘʤʠ ʪʠʧʘ ʩʣʶʜʘ-ʩʤʝʢʪʠʪ 

ʠ/ʠʣʠ ʭʣʦʨʠʪ-ʩʤʝʢʪʠʪ (6ï15%), ʢʘʦʣʠʥʠʪʘ (18ï33%) ʠ ʭʣʦʨʠʪʘ (8ï

23%). ɺ ʛʠʜʨʦʩʣʶʜʘʭ ʩʦʦʪʥʦʰʝʥʠʝ Id002/Id001 ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0.29 

ʜʦ 0.61
1
. ɺ ʦʪʣʦʞʝʥʠʷʭ ʯʘʱʝ ʚʩʝʛʦ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʤʘʣʦ-

ʞʝʣʝʟʠʩʪʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠʣʣʠʪʦʚ (Id002/Id001 ʚ ʩʨʝʜʥʝʤ 0.46). ɺ 

ʚʘʣʦʚʳʭ ʧʨʦʙʘʭ ʛʣʠʥ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʢʚʘʨʮʘ, ʢʘʣʠʡ-

ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʧʣʘʛʠʦʢʣʘʟʦʚ, ʢʘʣʴʮʠʪʘ ʠ ʜʦʣʦʤʠʪʘ. 

ɺ ʭʦʜʝ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʭʦʜʥʳʡ ʩ ʚʳʰʝʦʧʠʩʘʥʥʳʤ ʩʦʩʪʘʚ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʙʳʣ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ ʚ ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʨʝʟʦʚ 

ʊʦʨʛʫʥ ʠ ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʣʠʯʠ-

ʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʭʚʘʣʳʥʩʢʠʭ ʛʣʠʥ ʨʘʟʨʝʟʘ ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʤʝʢʪʠʪʘ (16ï42%). 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʣʘʛʘʶ-

ʱʝʛʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘ-

ʥʳ ʦʙʨʘʟʮʳ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʦʨʦʜ ʧʝʨʤʦ- ʪʨʠʘʩʘ ʉʨʝʜʥʝʛʦ ʇʦ-

ʚʦʣʞʴʷ ʠ ʤʦʩʢʦʚʩʢʦʡ ʤʦʨʝʥʳ ʇʦʜʤʦʩʢʦʚʴʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ 

ʛʣʠʥ ʤʦʨʝʥʳ ʇʦʜʤʦʩʢʦʚʴʷ ʩʚʦʡʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʩʦʩʪʘʚʝ 

ʛʠʜʨʦʩʣʶʜʳ (45%) ʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʦʣʠʥʠʪʘ (33%), 

ʯʪʦ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʠʟʫʯʘʝ-

ʤʳʭ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʦʨʦʜʘʭ ʧʝʨʤʦ-ʪʨʠʘʩʘ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʤʝʢʪʠ-

ʪʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (60%) ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ 

                                                           
1 ʆʮʝʥʢʘ ʞʝʣʝʟʠʩʪʦʩʪʠ ʛʠʜʨʦʩʣʶʜʳ ʧʨʠʚʦʜʠʪʩʷ ʧʦ [ʈʝʥʪʛʝʥʦʚʩʢʠʝé, 1965]. 
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ʜʨʫʛʠʭ ʚʠʜʦʚ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʧʦʨʦʜʦʦʙ-

ʨʘʟʫʶɦ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʭʚʘʣʳʥʩʢʠʭ ʛʣʠʥ. 

 
ʊʘʙʣ. 6. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʬʨʘʢʮʠʠ ʛʣʠʥ. ʋʩʣʦʚʥʳʝ 
ʦʙʦʟʥʘʯʝʥʠʷ: 1ï7 ï ʩʦʙʩʪʚʝʥʥʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ. ɻʩ ï ʛʠʜʨʦʩʣʜʁʘ, ʉʤ 
ï ʩʤʝʢʪʠʪ, ʉʩ ï ʩʤʝʰʘʥʥʦʩʣʦʡʥʳʝ ʤʠʥʝʨʘʣʳ, ʂ ï ʢʘʦʣʠʥʠʪ, ʍʣ ï ʭʣʦ-
ʨʠʪ, * ʩ. ɹʘʭʪʝʤʠʨ [ɸʨʘʥʙʘʝʚ, 2006] 

 
 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [ɸʨʘʥʙʘʝʚ, 2006; ʂʨʫʧʥʦʚ, 2010 

ʠ ʜʨ.] ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʥʦʩʦʚ ʨ. 

ɺʦʣʛʠ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘ ʩʯʝʪ ʨʘʟʤʳʚʘ ʯʝʪʚʝʨ-

ʪʠʯʥʳʭ ʤʦʨʝʥʥr ʭ ʦʪʣʦʞʝʥʠʡ ʈʫʩʩʢʦʡ ʧʣʠʪʳ, ʠʤʝʝʪ ʚʦ ʤʥʦʛʦʤ 

ʩʭʦʜʥʳʝ ʯʝʨʪʳ ʩ ʚʠʜʦʚʳʤ ʥʘʙʦʨʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʛʣʠʥʠʩʪʳʭ ʤʠ-

ʥʝʨʘʣʦʚ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʰʦʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ (ʩʤ. ʪʘʙʣ. 6). 

ʇʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ɼʣʷ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ, ʧʦʤʠʤʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʚ ʥʠʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʭʘʨʘʢ-

ʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʩʩʝʷʥʥʦʛʦ ʠʣʠ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʚ ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ ʠʣʠ ʣʠʥʟʳ. ʈʘʟʤʝʨʳ ʦʙ-

ʣʦʤʦʯʥʳʭ ʟʝʨʝʥ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʶʪ 0.1ï0.42 ʤʤ [ʇʨʠʢʣʦʥ-

ʩʢʠʡ ʠ ʜʨ., 1956]. 

ʇʦ ʊ.ʌ. ɹʫʢʠʥʦʡ [1980], ʚ ʣʝʛʢʦʡ ʬʨʘʢʮʠʠ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʭʚʘʣʳʥʩʢʠʭ ʛʣʠʥ ʚʩʪʨʝʯʘʶʪʩʷ ʢʚʘʨʮ 

(63%), ʧʦʣʝʚʳʝ ʰʧʘʪʳ (21.4%), ʦʙʣʦʤʢʠ ʢʨʝʤʥʝʚʳʭ ʧʦʨʦʜ (4.5%), 

ʛʣʘʫʢʦʥʠʪ (3.5%) ʠ ʢʘʣʴʮʠʪ (5.5%). ɺ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʫʩʪʘʥʦʚ-

ʣʝʥʳ: ʠʣʴʤʝʥʠʪ (29.0%), ʵʧʠʜʦʪ (21.0%), ʛʨʘʥʘʪ (10.0%), ʮʠʨʢʦʥ 

(8.5%), ʘʤʬʠʙʦʣʳ (6.1%), ʨʫʪʠʣ (5%), ʢʠʘʥʠʪ (2.8%), ʪʫʨʤʘʣʠʥ 
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(1.5%) ʠ ʩʠʣʣʠʤʘʥʠʪ (1.2%). ʉʦʛʣʘʩʥʦ ʀ.ɸ. ʏʠʩʪʷʢʦʚʦʡ (2001), ʚ 

ʚʦʣʞʩʢʠʭ ʨʘʟʨʝʟʘʭ ʩʨʝʜʠ ʦʙʣʦʤʦʯʥʳʭ ʟʝʨʝʥ ʧʨʝʦʙʣʘʜʘʝʪ ʢʚʘʨʮ, 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʣʝʚʳʝ ʰʧʘʪʳ, ʩʣʶʜʳ, ʛʣʘʫʢʦʥʠʪ ʠ ʢʘʨʙʦʥʘ-

ʪʳ. ɺ ʚʠʜʝ ʨʝʜʢʠʭ ʟʝʨʝʥ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʧʠʜʦʪ, ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ, 

ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ, ʮʦʠʟʠʪ, ʪʫʨʤʘʣʠʥ, ʮʠʨʢʦʥ ʠ ʘʧʘʪʠʪ. ɺ ʦʪʣʦʞʝ-

ʥʠʷʭ ʦʪʤʝʯʘʶʪʩʷ ʤʝʣʢʠʝ ʫʛʣʠʩʪʳʝ ʚʢʣʶʯʝʥʠʷ. ɺ ʛʣʠʥʘʭ ʟʝʨʥʘ 

ʢʚʘʨʮʘ ʦʙʳʯʥʦ ʥʝʦʢʘʪʘʥʥʳʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʝʩʯʘʥʳʭ ʩʣʦʷʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʢʘʪʘʥʥʳʝ. 

ɺʳʧʦʣʥʝʥʥʦʝ ʆ.ʉ. ɹʝʨʝʟʥʝʨ ʠʟʫʯʝʥʠʝ ʛʣʠʥ ʨʘʟʨʝʟʘ ɺʦʩʪʦʯʥʳʡ 

ʂʨʘʩʥʳʡ ʗʨ, ʩʦʜʝʨʞʘʱʠʭ ʦʙʣʦʤʦʯʥʫʶ ʧʨʠʤʝʩʴ, ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʩʣʦʡʢʦʚ 

ʪʦʣʱʠʥʦʡ ʦʪ 0.6 ʜʦ 6 ʤʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʚʠ-

ʜʘʤʠ: ʛʣʠʥʠʩʪʳʭ ʩ ʧʨʠʤʝʩʴʶ ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ (1), ʧʝʩʯʘʥʳʭ ʩ 

ʦʪʪʦʨʞʝʥʮʘʤʠ ʚʤʝʱʘʶʱʠʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ (2), ʩ ʦʪʪʦʨʞʝʥʮʘ-

ʤʠ ʚʤʝʱʘʶʱʠʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʧʨʠʤʝʩʴʶ ʧʝʩʯʘʥʳʭ ʯʘʩʪʠʮ 

(3). 

ʇʝʩʯʘʥʳʡ ʤʘʪʝʨʠʘʣ ʚʦ ʚʩʝʭ ʩʣʦʡʢʘʭ ʦʜʥʦʪʠʧʝʥ ʧʦ ʚʝʱʝʩʪʚʝʥ-

ʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʉʨʝʜʠ ʟʝʨʝʥ ʚʳ-

ʜʝʣʷʶʪʩʷ ʢʨʠʩʪʘʣʣʦ- ʠ ʣʠʪʦʢʣʘʩʪʳ. ɺʩʪʨʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʢʨʠ-

ʩʪʘʣʣʦʚ ʦʪ ʩʣʘʙʦʡ ʜʦ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʦʡ ʬʦʨʤʳ, ʯʘʱʝ ʚʩʝʛʦ ʦʪʤʝ-

ʯʘʶʪʩʷ ʠʭ ʧʦʣʫʦʢʘʪʘʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ʂʨʠʩʪʘʣʣʦʢʣʘʩʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢʚʘʨʮʝʤ (80%), ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʠʩʣʳʡ 

ʧʣʘʛʠʦʢʣʘʟ, ʛʣʘʫʢʦʥʠʪ, ʢʘʨʙʦʥʘʪʳ, ʨʝʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʣʠʡ-

ʧʦʣʝʚʳʝ ʰʧʘʪʳ, ʤʫʩʢʦʚʠʪ, ʙʠʦʪʠʪ, ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ, ʨʫʜʥʳʝ ʤʠ-

ʥʝʨʘʣʳ, ʮʠʨʢʦʥ, ʪʫʨʤʘʣʠʥ, ʵʧʠʜʦʪ ʠ ʘʧʘʪʠʪ. ʉʨʝʜʠ ʣʠʪʦʢʣʘʩʪʦʚ, 

ʧʦʤʠʤʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʪʦʨʞʝʥʮʝʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʟʝʨʥʘ ʚʫʣʢʘʥʠʪʦʚ ʩʨʝʜʥʝʛʦ ʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ ʩ 

ʛʠʘʣʦʧʠʣʠʪʦʚʦʡ ʠ ʤʠʢʨʦʬʝʣʴʟʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʦʙʣʦʤʢʠ ʢʘʨ-

ʙʦʥʘʪʥʳʭ (ʚʢʣʶʯʘʷ ʤʠʢʨʦʟʝʨʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ) ʠ ʢʨʝʤʥʝʚʳʭ ʧʦ-

ʨʦʜ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʟʝʨʥʠʩʪʳʝ ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʝ ʘʛʨʝʛʘʪʳ. ʆʪ-

ʪʦʨʞʝʥʮʳ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʨʦ-

ʟʠʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʤʝ-

ʶʪ ʨʘʟʣʠʯʥʳʡ ʨʘʟʤʝʨ ʦʪ 0.07 ʜʦ 2.5 ʤʤ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʩʛʣʘʞʝʥ-

ʥʦʩʪʠ ʦʯʝʨʪʘʥʠʡ (ʤʝʣʢʠʝ ʦʙʣʦʤʢʠ ï ʦʢʨʫʛʣʳʝ, ʢʨʫʧʥʳʝ ï ʚ ʚʠʜʝ 

ʧʣʘʩʪʠʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ). 

ʇʦ ʜʘʥʥʳʤ ʆ.ʉ. ɹʝʨʝʟʥʝʨ, ʧʝʩʯʘʥʳʝ ʧʨʦʩʣʦʠ ʚ ʭʚʘʣʳʥʩʢʠʭ 

ʛʣʠʥʘʭ ʨʘʟʨʝʟʘ ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʘʙʦ ʩʮʝ-

ʤʝʥʪʠʨʦʚʘʥʥʫʶ ʧʦʨʦʜʫ ʩ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 10%. 

ʆʪʣʦʞʝʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʟʘ ʩʯʝʪ ʯʝʨʝʜʦʚʘʥʠʷ ʩʣʦʡʢʦʚ ʪʦʣʠɦ-
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ʥʦʡ 0.5ï1 ʤʤ ʩ ʨʘʟʥʦʡ ʥʘʩʳɦ ʝʥʥʦʩʪʴʶ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʇʝʩʯʘʥʳʝ ʟʝʨʥʘ ʦʪ ʪʦʥʢʦʡ ʜʦ ʩʨʝʜʥʝʡ ʨʘʟʤʝʨʥʦʩʪʠ (ʦʙʳʯʥʦ 

ʦʢʦʣʦ 0.1 ʤʤ). ʂʨʠʩʪʘʣʣʦ- ʠ ʣʠʪʦʢʣʘʩʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠʤʝʨʥʦ 

ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʆʙʣʦʤʢʠ ʧʦʨʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʫʦʢʘʪʘʥ-

ʥʳʝ ʠ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʝ. ɿʝʨʥʘ ʢʨʠʩʪʘʣʣʦʚ ʯʘʩʪʦ ʫʛʣʦʚʘʪʳʝ. 

ʂʨʠʩʪʘʣʣʦʢʣʘʩʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʚʘʨʮʝʤ, ʢʠʩʣʳʤʠ ʧʣʘʛʠʦʢʣʘʟʘ-

ʤʠ, ʤʠʢʨʦʢʣʠʥʦʤ, ʩʣʶʜʘʤʠ (ʤʫʩʢʦʚʠʪʦʤ ʠ ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʤ ʠʣʠ 

ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʳʤ ʙʠʦʪʠʪʦʤ), ʨʝʞʝ ʦʪʤʝʯʘʶʪʩʷ ʟʝʣʝʥʘʷ ʠ ʙʫʨʦ-

ʟʝʣʝʥʘʷ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ, ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ, ʵʧʠʜʦʪ, ʢʘʨʙʦʥʘʪʳ, 

ʧʦʣʥʦʩʪʴʶ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʳʝ ʪʝʤʥʦʮʚʝʪʥʳʝ ʤʠʥʝʨʘʣʳ, ʚ ʝʜʠ-

ʥʠʯʥʳʭ ʟʝʨʥʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʮʠʨʢʦʥ, ʘʧʘʪʠʪ ʠ ʪʫʨʤʘʣʠʥ. ʉʨʝʜʠ 

ʣʠʪʦʢʣʘʩʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʦʙʣʦʤʢʠ ʛʣʠʥ, ʚʩʪʨʝʯʘʶʪʩʷ ʬʨʘʛʤʝʥʪʳ 

ʩʣʶʜʠʩʪʳʭ ʠ ʭʣʦʨʠʪ-ʤʫʩʢʦʚʠʪʦʚʳʭ ʩʣʘʥʮʝʚ, ʨʝʞʝ ʚʫʣʢʘʥʠʪʦʚ ʩ 

ʬʝʣʴʟʠʪʦʚʦʡ ʠʣʠ ʤʠʢʨʦʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʘ ʪʘʢʞʝ ʢʨʝʤʥʝʚʳʭ 

ʧʦʨʦʜ. ɺ ʧʝʩʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʟʝʨʥʘ ʛʣʘʫʢʦʥʠʪʘ ʠ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʝ, ʦʙʣʦʤʢʠ ʢʘʢ ʢʨʠ-

ʩʪʘʣʣʦʚ, ʪʘʢ ʠ ʧʦʨʦʜ. 

ʇʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʛʣʠʥʠʩʪʳʭ 

ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʭʦʜʥʳʤ ʚʝ-

ʱʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʦʤʦʯʥʦʡ ʯʘʩʪʠ ʢ ʝʜʠʥʦʡ ʪʝʨʨʠʛʝʥʥʦ-

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʠʤʝʶʱʝʡ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʩʦ-

ʩʪʦʷʱʝʡ ʠʟ ʧʦʨʦʜ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦ ʧʨʝʦʙ-

ʣʘʜʘʥʠʶ ʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʤʠʥʝʨʘʣʦʚ, ʪʠʧʠʯʥʳʭ ʜʣʷ ʤʝʪʘʤʦʨ-

ʬʠʯʝʩʢʠʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʪʘʢʞʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʤʦʨʝʥʥr ʭ ʦʪʣʦʞʝʥʠʷʭ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʭʚʘʣʳʥʩʢʠʭ 

ʪʦʣʱ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʢʚʘʨʮʘ ʩʨʝʜʠ ʧʦʨʦʜʦʦʙ-

ʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʣʦʤʦʯʥʦʡ ʯʘʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʦ ʨʘʟʤʳʚʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʘʜʦʯʥʳʭ, ʤʘʛ-

ʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ʎʚʝʪ ʧʦʨʦʜ. ʆʢʨʘʩʢʘ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʚʦʡʩʪʚʦʤ ʧʦʨʦʜʳ. ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʝʛʦ 

ʮʚʝʪʘ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʙʦʣʝʝ 100 ʣʝʪ ʥʘʟʘʜ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ 

ʦʧʠʩʘʥʳ ʇ.ɸ. ʇʨʘʚʦʩʣʘʚʣʝʚʳʤ [1908, 1926], ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠ 

ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ɺ ʮʝʣʦʤ ʜʣʷ ʛʣʠʥ ʭʘʨʘʢʪʝʨʥʘ ʪʝʤʥʦ- ʣʠʙʦ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʷ 

(ʰʦʢʦʣʘʜʥʘʷ) ʦʢʨʘʩʢʘ, ʯʘʩʪʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʛʣʠʥ, ʧʝ-
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ʨʝʤʝʞʘʶʱʘʷʩʷ ʧʦ ʨʘʟʨʝʟʫ, ʠʥʦʛʜʘ ʧʨʠʦʙʨʝʪʘʶʱʘʷ ʨʦʟʦʚʘʪʳʝ, 

ʣʠʙʦ ʩʝʨʦʚʘʪʳʝ ʦʪʪʝʥʢʠ. ʇʦ ɽ.ɺ. ʐʘʥʮʝʨʫ [1951], ʚ ʚʝʨʭʥʝʡ ʯʘʩ-

ʪʠ ʦʪʣʦʞʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʝ ʰʦʢʦʣʘʜʥʳʝ ʪʦʥʘ, 

ʪʠʧʠʯʥʳʝ ʜʣʷ ʪʷʞʝʣʳʭ ʛʣʠʥ, ʘ ʥʠʞʝ, ʚ ʘʣʝʚʨʠʪʦʚʳʭ ʧʨʦʩʣʦʷʭ, 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʘʣʝʚʳʝ ʪʦʥʘ. ʈʝʞʝ, ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ, ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʧʨʦʩʣʦʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʠ ʨʦʟʦʚʘʪʦ-ʩʝʨʳʭ ʛʣʠʥ. ʐʦʢʦ-

ʣʘʜʥʳʡ ʮʚʝʪ ʧʦʨʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʳʤʠ ʧʨʠʯʠʥʘʤʠ. ʆʜʥʘ ʠʟ 

ʥʠʭ - ʵʪʦ ʠʩʪʦʯʥʠʢʠ ʩʥʦʩʘ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʦʙʣʘʩʪʠ 

ʚʦʣʞʩʢʦʛʦ ʚʦʜʦʩʙʦʨʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʰʠʨʥʳʝ ʧʦʣʷ ʜʥʝʧʨʦʚ-

ʩʢʦʡ ʠ ʤʦʩʢʦʚʩʢʦʡ ʤʦʨʝʥ, ʠʤʝʶʱʠʭ ʢʦʨʠʯʥʝʚʘʪʦ-ʙʫʨʫʶ ʦʢʨʘʩʢʫ, 

ʠ ʢʨʘʩʥʦʮʚʝʪʳ ʧʝʨʤʦ-ʪʨʠʩʘ, ʨʘʟʚʠʪʳʝ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʦʞʴʝ ʠ ʥʘ 

ʚʦʜʦʩʙʦʨʝ ʨ.ʋʨʘʣ. ʇʨʝʮʠʟʠʦʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʩʦʩʪʘʚʘ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʬʨʘʢʮʠʠ ʤʦʨʝʥ 

ʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ (ʧʨʝʦʙʣʘʜʘʥʠʝ ʛʠʜʨʦʩʣʶʜʳ ʠ ʟʘʤʝʪʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʢʘʦʣʠʥʠʪʘ) ʠ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʙʣʠʟʦʩʪʠ ʩʦʜʝʨʞʘʥʠʡ ʧʦʨʦʜʦ-

ʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩ ʢʨʘʩʥʦʮʚʝʪʘ-

ʤʠ ʧʝʨʤʦ-ʪʨʠʘʩʘ, ʚ ʢʦʪʦʨʳʭ ʦʙʠʣʴʥʳ ʩʤʝʢʪʠʪʳ ʠ ʤʘʣʦ ʛʠʜʨʦʩʣʶ-

ʜʳ. ʇʨʠ ʵʪʦʤ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʰʦʢʦʣʘʜʥʦʡ ʦʢʨʘʩʢʠ ʛʣʠʥ ʩʯʠʪʘ-

ʝʪʩʷ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʥʠʭ ʦʢʩʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ Fe
3+

 

(ʛʠʜʨʦʛʝʪʠʪʘ). ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʩʦʣʷʥʦʢʠʩʣʳʭ ʚʳʪʷʞʝʢ [ʇʨʠʢʣʦʥ-

ʩʢʠʡ ʠ ʜʨ., 1956], ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚ ʛʣʠʥʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʧʦʣʫʪʦʨʥʳʭ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ, ʦʙʦʛʘʱʘʶʱʠʭ ʦʩʥʦʚʥʫʶ 

ʤʘʩʩʫ ʧʦʨʦʜʳ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʰʦʢʦʣʘʜʥʫʶ ʦʢʨʘʩʢʫ ʦʪʣʦʞʝ-

ʥʠʡ. 

ʀʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʀ.ɸ. ʏʠʩʪʷʢʦʚʦʡ [2001]. ʇʦ 

ʝʝ ʤʥʝʥʠʶ, ʰʦʢʦʣʘʜʥʘʷ ʦʢʨʘʩʢʘ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʛʣʠʥ, ʥʝ ʟʘʪʨʦ-

ʥʫʪʳʭ ʛʠʧʝʨʛʝʥʝʟʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʦʥʢʦʜʠʩʧʝʨʩ-

ʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʣʠʥ, ʘ ʥʝ ʦʢʩʠʜʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ Fe
3+
. ʉʦ-

ʛʣʘʩʥʦ ʀ.ɸ. ʏʠʩʪʷʢʦʚʦʡ [2001], ʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʮʝʣʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦ-

ʪʦʨʦʛʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 6.48% ʚ ʬʘʮʠʷʭ ʛʣʠʥ ʦʪʢʨʳʪʦʛʦ ʤʦʨ-

ʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʠʜʨʦʦʢʩʠʜʦʚ ʞʝʣʝʟʘ 

ʷʚʣʷʝʪʩʷ ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʛʠʧʝʨʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺ 

ʰʣʠʬʘʭ ʧʨʠ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʫʚʝʣʠʯʝʥʠʷʭ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʛʣʠʥ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʟʘʤʝʪʥʳʭ ʩʢʦʧʣʝʥʠʡ ʦʢʩʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝ-

ʟʘ. ʇʦ ʉ.ʂ. ɸʨʙʫʟʦʚʦʡ [1977], ʰʦʢʦʣʘʜʥʫʶ ʦʢʨʘʩʢʫ ʧʦʨʦʜʝ ʧʨʠ-

ʜʘʝʪ ʞʝʣʝʟʦ, ʚʭʦʜʷʱʝʝ ʚ ʩʦʩʪʘʚ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠ-

ʥʝʨʘʣʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʠʜʨʦʩʣʶʜʳ ʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ). 

ʕʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳ, ʥʦ ʚʳʟʳʚʘʶʪ ʮʝʣʳʡ ʨʷʜ 
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ʚʦʧʨʦʩʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ, ʦʙʠʣʴʥʦ ʩʦ-

ʜʝʨʞʘʱʠʝ ʞʝʣʝʟʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʨʘʟʤʳʚʘ ʢʘʢʠʭ-ʪʦ 

ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ ʠ ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʛʝʥʥʳʤʠ, ʠʣʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʫʩʣʦʚʠʷʤʠ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʘ, ʦʪʨʘʞʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʦʜ ʞʝʣʝ-

ʟʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʇʦʠʩʢʠ ʠʩʪʦʯʥʠʢʘ ʩʥʦʩʘ ʩʦ ʩʪʦʣʴ ʩʚʦʝʦʙ-

ʨʘʟʥʳʤ (ʚʳʩʦʢʦʡ ʞʝʣʝʟʠʩʪʦʩʪʴʶ ʦʜʥʦʛʦ ʠʣʠ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ 

ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ) ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ, ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʤʳʚʘʶ-

ʱʠʭʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʩʘʞʜʝʥʠʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʧʨʝʜʩʪʘʚʣʷʪʁʩʷ 

ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʳʤʠ, ʦʩʦʙʝʥʥʦ, ʫʯʠʪʳʚʘʷ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʠʭ ʧʦʣʠʤʠʥʝʨʘʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʦʪʥʦʰʝʥʠʡ ʩʣʘʛʘʶʱʠʭ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɽʩʣʠ 

ʥʘʢʦʧʣʝʥʠʝ ʛʣʠʥ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥ-

ʥʳʭ ʚʦʜʘʭ, ʪʦ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʦʢʩʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ 

ʤʦʛʣʠ ʚʣʠʷʪʴ ʥʘ ʮʚʝʪ ʧʝʨʚʠʯʥʳʭ ʦʩʘʜʢʦʚ. ʆʢʩʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʞʝʣʝʟʘ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʣʦʭʦ ʨʘʟʣʠʯʠʤʳʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ 

ʚʳʜʝʣʝʥʠʷ, ʥʘʩʳʱʘʷ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʋʩʣʦʚʠʷ ʩ ʦʙʠʣʴʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʚ ʩʝʜʠʤʝʥʪʦ-

ʣʦʛʠʠ (ʥʘʧʨʠʤʝʨ, ʙʦʣʦʪʘ ʠ ʜʨ.) ʠ ʠʭ ʨʘʟʚʠʪʠʝ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ 

ʩʚʷʟʘʥʦ ʩ ʜʝʡʩʪʚʠʝʤ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ (ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʠʜ-

ʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ.). ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʦʩʥʦʚʥʦʤ ʤʘʣʦʞʝʣʝʟʠʩʪʳʭ ʨʘʟʥʦʚʠʜʥʦ-

ʩʪʝʡ ʛʠʜʨʦʩʣʶʜ (Id002/Id001 ʚ ʩʨʝʜʥʝʤ 0.46) ʠ ʩʤʝʢʪʠʪʦʚ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʩ Mg
2+

 ʠ ʉʘ
2+

 ʦʙʤʝʥʥʳʤʠ ʢʘʪʠʦʥʘʤʠ. 

ʍʘʨʘʢʪʝʨ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʚʪʦʨʠʯʥʳʝ ʚʢʣʶʯʝʥʠʷ. ɺ ʩʪʝʥʢʘʭ 

ʦʙʥʘʞʝʥʠʡ ʩʦʙʩʪʚʝʥʥʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʤʥʦ-

ʞʝʩʪʚʦ ʤʝʣʢʠʭ ʫʛʣʦʚʘʪʳʭ ʦʙʣʦʤʦʯʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʧʦʢʨʳʪʳʭ 

ʥʘʣʝʪʦʤ ʪʝʤʥʦʡ ʧʦʙʝʞʘʣʦʩʪʠ, ʨʞʘʚʳʤʠ ʠ ʛʦʣʫʙʦʚʘʪʳʤʠ ʧʷʪʥʘʤʠ. 

ɼʣʷ ʦʪʣʦʞʥʝʥʠʡ ʭʘʨʘʢʪʝʨʥʘ ʧʣʠʪʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ, ʨʘʩʧʘʜʘʶ-

ʱʘʷʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʦʪʜʝʣʴʥʦʩʪʝʡ (ʬʦʪʦ 

8). ɺ ʤʦʥʦʣʠʪʥʳʭ ʙʣʦʢʘʭ ʛʣʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʳʯʥʦ ʢʨʫʧ-

ʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ, ʧʦ ʢʦʪʦʨʦʡ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʢʫʩʢʠ ʧʦʨʦʜʳ ʩ ʞʠʨʥʦʡ ʛʣʷʥʮʝʚʠʜʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ [ʈʘʯʢʦʚʩʢʘʷ, 1951]. ɼʣʷ ʛʣʠʥ ʪʠʧʠʯʥʘ ʩʠʩʪʝʤʘ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʭ ʪʨʝʱʠʥ, ʢʦʪʦʨʳʤ ʖ.ɸ. ʂʦʩʳʛʠʥ [1950] ʧʨʠʧʠʩʳʚʘʣ ʪʝʢʪʦ-

ʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʦʜʥʘʢʦ ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣ̫ -

ʤʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʚʪʦʨʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦ-

ʪʝʢʘʶʱʠʤʠ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ [ɸʨʭʠʧʦʚ, 1958]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʡʩʪʚʠʝʤ ʜʠʘ-
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ʛʝʥʝʟʘ ʠ ʩʦʢʨʘʱʝʥʠʝʤ ʦʙʲʝʤʘ ʛʣʠʥʠʩʪʳʭ ʦʩʘʜʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ 

ʣʠʪʠʬʠʢʘʮʠʠ [ʇʨʠʢʣʦʥʩʢʠʡ ʠ ʜʨ., 1956]. 

ɺ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʪʦ-

ʨʠʯʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʛʠʧʩ ʠ ʢʘʨʙʦʥʘʪʳ 

[ʇʨʠʢʣʦʥʩʢʠʡ ʠ ʜʨ., 1956]. ɻʠʧʩ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ 

ʚʳʜʝʣʝʥʠʡ: ʰʘʨʦʦʙʨʘʟʥʳʭ, ʨʘʜʠʘʣʴʥʦ-ʣʫʯʠʩʪʳʭ, ʤʝʣʢʦʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʭ ʠ ʧʝʣʠʪʦʤʦʨʬʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʜʨʫʟ ʙʝʩʮʚʝʪʥʳʭ, 

ʞʝʣʪʦʚʘʪʳʭ ʠ ʢʦʨʠʯʥʝʚʳʭ ʦʪʪʝʥʢʦʚ. ʆʙʳʯʥʦ ʛʠʧʩ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʛʣʠʥ, ʘ ʢʨʫʧʥʳʝ ʜʨʫʟʳ ʦʪʤʝʯʘʶʪʩʷ ʚ ʠʭ ʪʨʝʱʠʥʦʚʘ-

ʪʳʭ ʨʘʟʥʦʩʪʷʭ. ʂʦʣʠʯʝʩʪʚʦ ʛʠʧʩʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4% ʠ ʙʦʣʝʝ ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʨʦʜ. ɺʩʢʠʧʘʥʠʝ ʛʣʠʥ ʩ 5ï10% ʨʘʩʪʚʦʨʦʤ ʅʉl 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʢʘʨʙʦʥʘʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʊʝʢʩʪʫʨʳ ʧʦʨʦʜ. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʤʠ ʪʝʢʩʪʫʨʘʤʠ. ɺ ʩʦʙʩʪʚʝʥʥʦ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ, ʩʦʜʝʨ-

ʞʘʱʠʭ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʯʘʩʪʠʮ, 

ʦʙʳʯʥʦ ʦʪʤʝʯʘʝʪʩʷ ʥʝʷʩʥʦ ʚʳʨʘʞʝʥʥʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʦ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ ʩʤʝʥʝ ʩʣʦʡʢʦʚ ʛʣʠʥ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʦʥʦʤ ʨʘʩ-

ʮʚʝʪʦʢ ʠ ʧʦʷʚʣʝʥʠʝʤ ʭʣʦʧʴʝʚʠʜʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʪʘʢ-

ʞʝ ʚʳʜʝʣʷʶʪʩʷ ʛʣʠʥʳ ʩ ʷʚʥʦʡ ʤʠʢʨʦʩʣʦʠʩʪʦʩʪʴʶ, ʦʙʨʘʟʦʚʘʥʥʦʡ 

ʟʘ ʩʯʝʪ ʪʦʥʢʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʠ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʈʘʟʤʝʨʳ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʯʘʩʪʠʮ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʶʪ 0.01ï0.04 ʤʤ, ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʟʝʨʥʘ ʦʪ 0.05 ʜʦ 0.1 ʤʤ [ʇʨʠʢʣʦʥʩʢʠʡ ʠ ʜʨ., 1956]. ʄʝʞʜʫ ʤʠʢʨʦ-

ʩʣʦʡʢʘʤʠ ʪʦʣʱʠʥʦʡ ʜʦ ʧʝʨʚʳʭ ʤʤ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʥʝʨʦʚʥʳʝ, 

ʪʘʢ ʠ ʨʦʚʥʳʝ ʨʝʟʢʠʝ ʛʨʘʥʠʮʳ. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩʣʦʞʝʥ ʦʙ-

ʣʦʤʢʘʤʠ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʩʣʶʜʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ (ʙʠʦʪʠʪ, 

ʩʝʨʠʮʠʪ ʠ ʜʨ.). 

ɺ ʦʪʣʦʞʝʥʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʛʣʠʥʳ ʩ ʪʦʥʢʦʡ ʠ ʤʝʣʢʦʡ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ (ʬʦʪʦ 9), ʠʥʦʛʜʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ (ʨʠʩ. 

15). ʉʣʦʠʩʪʦʩʪʴ ʵʪʦʛʦ ʪʠʧʘ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʚ ʛʣʠʥʘʭ ʧʨʦʩʣʦʝʚ 

ʘʣʝʚʨʠʪʘ, ʘ ʪʘʢʞʝ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʞʝʣʪʦʛʦ ʠ ʞʝʣʪʦ-

ʩʝʨʦʛʦ ʧʝʩʢʘ ʪʦʣʱʠʥʦʡ 0.5ï2.0 ʩʤ. ʉʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʧʨʦʩʣʦʝʚ 

ʛʣʠʥ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 3.0ï5.0 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʧʝʩʯʘʥʦ- ʘʣʝʚ-

ʨʠʪʦʚʳʭ ʧʨʦʩʣʦʝʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʪʦʣʱ, ʤʦʞʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʤʦʱʥʦʩʪʴʶ 2.5ï3.0 ʤ ʥʘ-

ʩʯʠʪʳʚʘʝʪʩʷ ʧʦʨʷʜʢʘ 100ï110 ʩʣʦʡʢʦʚ ʘʣʝʚʨʠʪʦʚʦʛʦ ʠ ʧʝʩʯʘʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺ ʦʙʰʠʨʥʳʭ ʜʝʧʨʝʩʩʠʷʭ ʨʝʣʴʝʬʘ (ɹʦʣʴʰʦʡ ʃʠʤʘʥ, 

ʉʘʡʭʠʥ, ʂʘʡʩʘʮʢʦʝ), ʛʜʝ ʤʦʱʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʟʨʝʟʦʚ  
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ʌʦʪʦ 8. ʇʨʠʟʤʘʪʠʯʥʦ-ʧʣʠʪʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ (ʨʘʟ-

ʨʝʟ ʗʣʤʘʪʘ). 

 

 
ʌʦʪʦ 9. ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʘʷ ʪʝʢʩʪʫʨʘ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚ ʨʘʟʨʝʟʝ 

ʊʦʨʛʫʥ. 
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ʜʦʩʪʠʛʘʝʪ ʠ ʧʨʝʚʦʩʭʦʜʠʪ 10 ʤ, ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʡʢʦʚ ʩ ʦʙʣʦʤʦʯʥʦʡ 

ʧʨʠʤʝʩʴʶ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ [ɸʨʭʠʧʦʚ, 1958]. 

 

 
ʈʠʩ. 15. ʍʘʨʘʢʪʝʨ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʣʦʠʩʪʦʩʪʠ ʭʚʘʣʳʥʩʢʠʭ ʛʣʠʥ [ɸʨ-

ʭʠʧʦʚ, 1958]. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʣʠʥʘ, 2 ï ʧʝʩʦʢ, 3 ï ʩʫʧʝʩʴ. 

 

ʇʦ ʣʘʪʝʨʘʣʠ ʚ ʧʘʣʝʦʜʝʧʨʝʩʩʠʷʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʘʷ 

ʩʤʝʥʘ ʪʠʧʦʚ ʩʣʦʠʩʪʦʩʪʠ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʭʚʘʣʳʥʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ 

[ɸʨʭʠʧʦʚ, 1958] (ʪʘʙʣ. 7). ʇʨʠ ʜʚʠʞʝʥʠʠ ʦʪ ʮʝʥʪʨʘ ʜʝʧʨʝʩʩʠʠ ʢ 

ʧʝʨʠʬʝʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦ-

ʩʪʠ (ʜʦ 10ï15 ʩʤ) ʘʣʝʚʨʠʪʦ-ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ. ʇʨʠ ʵʪʦʤ ʪʦʥʢʘʷ 

ʠ ʤʝʣʢʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʣʦʠʩʪʦʩʪʴ ʩʤʝʥʷʝʪʩʷ ʚʦʣʥʠʩʪʦ-

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʦʣʥʠʩʪʦ-ʣʠʥʟʦʚʠʜʥʦʡ (ʤʝʩʪʘʤʠ ʢʣʠʥʦʚʠʜʥʦʡ). 

ʅʘʙʣʶʜʘʶʪʩʷ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚ ʩʪʨʦʝʥʠʠ ʦʪʣʦʞʝʥʠʡ. ɺ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʜʝʧʨʝʩʩʠʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʣʠʥʳ ʩ ʪʦʥʢʠʤʠ ʧʨʦ-

ʩʣʦʷʤʠ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ, ʘ ʧʦ ʠʭ ʧʝʨʠʬʝʨʠʠ ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʚʠ-

ʪʠʝ ʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʠ ʩ ʙʦʣʝʝ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʤ̫ʠ ʛʣʠʥ. ɺ 

ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʭ ʫʯʘʩʪʢʘʭ ʜʦʥʥʦʛʦ ʭʚʘʣʳʥʩʢʦʛʦ ʨʝʣʴʝʬʘ ʯʘʩʪʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʞʠʨʥʳʝ ʛʣʠʥʳ, ʟʘʤʝʱʘʶʱʠʝʩʷ ʚ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ 

ʜʝʧʨʝʩʩʠʡ ʘʣʝʚʨʠʪʦ-ʧʝʩʯʘʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. 

ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʩʣʦʠʩʪʦʩʪʴ, ʥʝʩʦʤʥʝʥʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʝʨʠʦʜʠʯ-

ʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʦʩʘʞʜʝʥʠʷ ʘʣʝʚʨʠʪʦ-ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʩʣʦʞʥʷʶʱʝʛʦ ʨʝʞʠʤ ʬʦʥʦʚʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ ʛʣʠʥ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʤʠʢʨʦʩʣʦʠʩʪʦʩʪʠ ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ 

ʩ ʧʦʛʦʜʥʳʤʠ ʩʝʟʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʕʪʦʪ ʪʠʧ ʪʝʢʩʪʫʨʳ ʪʘʢʞʝ 

ʩʦʧʦʩʪʘʚʠʤ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʠʪʤʠʯʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʣʝʜʥʠʢʦ-
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ʚʳʭ ʚʘʨʚ. 

 
ʊʘʙʣ. 7. ʀʟʤʝʥʝʥʠʝ ʪʝʢʩʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚ ʧʨʝ-

ʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ ʙʘʣʢʘ ʆʩʘʜʥʘʷ [ɸʨʭʠʧʦʚ, 1958] 

 
 

ʈʘʟʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʧʦ ʧʦʚʦʜʫ ʨʘʩʰʠʬʨʦʚʢʠ 

ʛʝʥʝʟʠʩʘ ʪʦʥʢʦʡ ʠ ʤʝʣʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʠ, ʥʘʙʣʶ-

ʜʘʝʤʦʡ ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ. ʉʦʛʣʘʩʥʦ ʉ.ɸ. ɸʨʭʠʧʦʚʫ [1958] ʠ 

ɸ.ʀ. ʄʦʩʢʚʠʪʠʥʫ [1962], ʵʪʦʪ ʪʠʧ ʪʝʢʩʪʫʨʳ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʣʝʜʥʠʢʦʚʦʡ ʣʝʥʪʦʯʥʦʡ ʠ ʩʝʟʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʠ. ʆʜʥʘʢʦ, 

ʠʤʝʶʱʠʡʩʷ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʛʝʥʝʟʠʩ ʵʪʦʡ ʪʝʢʩʪʫʨʳ ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʦʪʜʝʣʴ-

ʥʳʭ ʧʨʦʩʣʦʷʭ ʧʝʩʢʘ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ, ʧʨʠ-
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ʩʫʪʩʪʚʫʝʪ ʦʙʠʣʴʥʘʷ ʬʘʫʥʘ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʪʦʨʳʭ, ʩʫʜʷ ʧʦ ʩʣʝʜʘʤ ʛʦʜʦʚʳʭ ʢʦʣʝʮ 

ʥʘ ʨʘʢʦʚʠʥʘʭ (Didacna ʠ ʜʨ.), ʙʳʣʘ ʥʝ ʤʝʥʝʝ 5ï7 ʣʝʪ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʵʪʦʪ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʩʦʧʦʩʪʘʚʠʤ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

(ʧʦʨʷʜʢʘ 5ï10 ʣʝʪ) ʥʘʢʦʧʣʝʥʠʷ ʪʦʥʢʠʭ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ, ʩʦ-

ʜʝʨʞʘʱʠʭ ʜʘʥʥʫʶ ʤʘʣʘʢʦʬʘʫʥʫ. ʉ ʧʦʜʦʙʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝ-

ʥʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʩʤʝʥʳ ʨʝʞʠʤʦʚ ʩʝʜʠʤʝʥ-

ʪʘʮʠʠ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʨʠʪʤʠʯʥʦʤ ʯʝʨʝʜʦʚʘʥʠʠ ʧʨʦʩʣʦʝʚ ʛʣʠʥʠ-

ʩʪʦʛʦ ʠ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʋʯʠʪʳʚʘʷ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚʦʜ-

ʥʦʛʦ ʩʪʦʢʘ ʧʘʣʝʦ-ɺʦʣʛʠ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʣʦʛʠʠ ʨʝʢ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʥʢʦʡ ʠ ʤʝʣʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʠ ʚ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 

ʧʦʩʪʫʧʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ (ʘ ʟʥʘʯʠʪ, ʠ ʩʪʦʢʘ ʥʘ-

ʥʦʩʦʚ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʙʣʠʟʢʠʤʠ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚʨʝ-

ʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʨʠʩ. 16). 

 
ʈʠʩ. 16. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʨ. ɺʦʣʛʠ [ɹʨʳʣʝʚ ʠ ʜʨ., 2001]. 

 

ʈʘʟʥʦʦʙʨʘʟʥʘʷ ʚʦʣʥʠʩʪʦ-ʣʠʥʟʦʚʠʜʥʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʯʘʩʪʦ ʦʪʤʝ-

ʯʘʝʤʘʷ ʚ ʛʣʠʥʘʭ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʥʝʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʜʝʡʩʪʚʠʷ ʧʨʠʜʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʝʨʳʚʠʩʪʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ 

ʦʩʘʜʢʦʚ ʠ ʣʘʪʝʨʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʥʘʥʦʩʦʚ. ʉʣʦʠʩʪʦʩʪʴ ʵʪʦʛʦ ʪʠ-
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ʧʘ, ʠʤʝʶʱʘʷ ʤʝʩʪʘʤʠ ʢʣʠʥʦʚʠʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʚʦʟʤʦʞʥʦ, ʦʩʣʦʞ-

ʥʝʥʘ ʨʘʟʚʠʪʠʝʤ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʤʝʨʟʣʦʪʥʳʭ ʧʨʦʮʝʩʩʦʚ 

[ʄʦʩʢʚʠʪʠʥ, 1958]. 

 

3.2. ʌʘʮʠʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ 

ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʳʡ ʣʠʪʦʣʦʛʠʯʝ-

ʩʢʠʡ ʪʠʧ ʦʪʣʦʞʝʥʠʡ, ʠʤʝʶɦ ʠʡ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʮʠʘʣʴʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ (ʪʠʧʦʚ) ʦʩʘʜʢʦʚ. ʇʦ ʦʩ-

ʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʘʟʣʠʯʠʝ ʨʝʞʠʤʦʚ ʩʝʜʠ-

ʤʝʥʪʘʮʠʠ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʧʨʝʜʝʣʘʭ ʦʙʱʝʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʚʳʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʩʫʙʬʘʮʠʠ (ʧʦʜʬʘʮʠʠ): ʤʦʥʦʛʣʠʥʠʩʪʘʷ, ʩʣʦʠʩʪʘʷ, ʘʣʝʚʨʠʪʦ-

ʛʣʠʥʠʩʪʘʷ ʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʘʷ (ʨʠʩ. 17). 
 

 
ʈʠʩ. 17. ʌʘʮʠʠ ʠ ʩʫʙʬʘʮʠʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï 
ʰʦʢʦʣʘʜʥʘʷ ʛʣʠʥʘ, 2 ï ʘʣʝʚʨʠʪ, 3 ï ʧʝʩʦʢ, 4 ï ʬʘʫʥʘ ʤʦʣʣʶʩʢʦʚ. 1 ï ʦh-
ʢʦʣʘʜʥʘʷ ʛʣʠʥʘ ʥʝʩʣʦʠʩʪʘʷ ʣʠʙʦ ʥʝʷʩʥʦʩʣʦʠʩʪʘʷ ʩ ʤʘʩʩʠʚʥʦʡ ʙʣʦʢʦʚʦʡ 
ʦʪʜʝʣʴʥʦʩʪʴʶ; 2 ï ʛʣʠʥʳ ʩʣʦʠʩʪʳʝ, ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ ʠʣʠ 
ʪʦʥʢʦʛʦ ʧʝʩʢʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʡʢʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʝʩʷʪʢʠ ʠ ʩʦʪ-
ʥʠ. ɺ ʧʝʩʯʘʥʳʭ ʩʣʦʡʢʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʦʙʠʣʴʥʘʷ ʬʘʫʥʘ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ 
ʤʦʣʣʶʩʢʦʚ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʦʚ; ʎʘʛʘʥ-ɸʤʘʥ, ʏʝʨʥʳʡ ʗʨ, ʉʝʣʠʪ-
ʨʝʥʥʦʝ, ʍʘʨʴʢʠʥʦ ʠ ʜʨ.); 3 ï ʧʘʯʢʘ ʛʣʠʥ ʨʘʟʜʝʣʝʥʘ ʧʨʦʩʣʦʝʤ ʧʝʩʢʘ ʩ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʦʡ ʬʘʫʥʦʡ ʤʦʣʣʶʩʢʦʚ, ʠʥʦʛʜʘ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʘʢʫʰʥʷʢ 
(ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ, ʆʩʘʜʥʘʷ, ʈʘʡʛʦʨʦʜ); 4 ï ʯʝʨʝʜʦʚʘʥʠʝ ʧʘʯʝʢ ʰʦʢʦʣʘʜ-
ʥʦʡ ʛʣʠʥʳ, ʛʣʠʥʳ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʘ ʠ ʧʝʩʢʘ, ʘʣʝʚʨʠʪʘ ʠ ʧʝʩʢʘ ʩ ʙʦ-
ʣʝʝ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʳ (ʅʦʚʦʧʨʠʚʦʣʴʥʦʝ, ʊʦʨʛʫʥ, ʉʚʝʪʣʳʡ ʗʨ, 
ʍʘʨʴʢʠʥʦ). 

 

ʄʦʥʦʛʣʠʥʠʩʪʘʷ ʩʫʙʬʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʛʣʠʥʠʩʪʳʤ ʩʦʩʪʘʚʦʤ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʦʜʥʦʨʦʜʥʳʤʠ 
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(ʤʘʩʩʠʚʥʤrʠ) ʠʣʠ ʥʝʷʩʥʦ ʩʣʦʠʩʪʳʤʠ ʪʝʤʥʦ- ʢʦʨʠʯʥʝʚʘʪʦ-

ʦhʢʦʣʘʜʥʳʤʠ ʛʣʠʥʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʢʨʫʧʥʦʡ ʙʣʦʢʦʚʦʡ ʦʪ-

ʜʝʣʴʥʦʩʪʴʶ, ʤʝʩʪʘʤʠ ʩʦʜʝʨʞʘʱʠʤʠ ʙʦʣʝʝ ʩʚʝʪʣʳʝ ʘʣʝʚʨʠʪʦ-

ʛʣʠʥʠʩʪʳʝ ʧʨʦʩʣʦʠ. ɺ ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪʣʦʞʝʥʠʡ 

ʦʙʳʯʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʛʠʜʨʦʩʣʶʜʘ, ʚ ʟʘʤʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘʦʣʠʥʠʪ, ʭʣʦʨʠʪ ʠ ʩʤʝʢʪʠʪʳ. ʆʩʘʜʢʠ ʵʪʦʡ ʬʘʮʠʠ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʧʣʦʱʘʜʠ ʨʘʟʚʠʪʠʷ ʛʣʠʥ. ʆʥʠ ʩʚʦʡʩʪ-

ʚʝʥʥʳ ʨʘʟʨʝʟʘʤ ʚʦʣʞʩʢʦʡ ʜʦʣʠʥ rʠ ʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʚʳʰʝ 

ɺʦʣʛʦʛʨʘʜʘ (ɹʳʢʦʚʦ, ʊʦʨʛʫʥ, ʈʦʚʥʦʝ, ʅʦʚʦʝ ʇʦʚʦʣʞʴʝ, ʏʘʧʘʝʚʦ), 

ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʘʤ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʧʘʣʝʦʜʝʧʨʝʩʩʠʡ ʚ ʜʦʣʠʥʝ 

ʅʠʞʥʝʡ ɺʦʣʛʠ (ʉʚʝʪʣʳʡ ʗʨ, ʂʦʧʘʥʦʚʢʘ ʠ ʜʨ.) ʠ ʨʷʜʫ ʣʝʚʦʙʝʨʝʞ-

ʥʳʭ ʨʘʡʦʥʦʚ (ɺʝʨʭʥʠʡ ɹʘʩʢʫʥʯʘʢ, ʂʨʠʚʘʷ ʃʦʱʠʥʘ, ɹʦʣʴʰʦʡ ʃʠ-

ʤʘʥ). ʅʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥ, ʚʦ ʚʩʢʨʳʪʳʭ ʨʘʟʨʝʟʘʭ ʜʦʩʪʠʛʘʶʱʘʷ ʧʦʨʷʜʢʘ 8ï10 ʤ, 

ʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʙʫʨʝʥʠʷ ï ʜʦ 20 ʤ ʠ ʙʦʣʝʝ [ɸʨʭʠʧʦʚ, 1958; ɹʨʠ-

ʮʥrʘ, 1954]. ʆʪʣʦʞʝʥʠʷ ʙʝʜʥʳ ʠʩʢʦʧʘʝʤʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʚ ʥʠʭ 

ʨʝʜʢʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʘʢʦʚʠʥʳ ʪʦʥʢʦʩʪʚʦʨʯʘʪʳʭ ʜʠʜʘʢʥ ʠ ʭʠʧʘ-

ʥʠʩʦʚ. 

ɼʣʷ ʛʣʠʥ ʵʪʦʡ ʩʫʙʬʘʮʠʠ ʭʘʨʘʢʪʝʨʥʳ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʝ ʢʦʥ-

ʪʘʢʪʳ ʩ ʚʳʰʝ- ʠ ʥʠʞʝʣʝʞʘʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʉʣʦʠʩʪʘʷ ʩʫʙʬʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʩʣʦʠʩʪʦʡ ʪʝʢʩʪʫʨʳ, 

ʚʳʨʘʞʘʶʱʝʡʩʷ ʚ ʯʝʨʝʜʦʚʘʥʠʠ ʛʣʠʥʠʩʪʦʛʦ ʠ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʵʪʦʤ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʩʣʦʝʚ ʠ ʣʠʥʟ, ʠʤʝʶʱʠʭ ʪʦʣʱʠʥʫ ʜʦ ʧʝʨʚʳʭ ʩʘʥ-

ʪʠʤʝʪʨʦʚ. 

ɺ ʨʘʟʨʝʟʘʭ ʩ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʡʢʦʚ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʦʞʝʪ ʩʦʩʪʘʚ-

ʣʷʪʴ ʧʦʨʷʜʢʘ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ (ʏʝʨʥʳʡ ʗʨ). ɺ ʢʨʫʧʥʳʭ ʨʘʟʨʝʟʘʭ 

(ɹʦʣʴʰʦʡ ʃʠʤʘʥ) ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʦʭʦʜʠʪ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ. 

ʆʙʳʯʥʦ ʪʦʣʱʠʥʘ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʚ ʧʦʣʪʦʨʘ-ʜʚʘ ʨʘʟʘ ʧʨʝʚʳ-

ʰʘʝʪ ʪʦʣʱʠʥʫ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʧʨʦʩʣʦʝʚ. ʊʦʣʴʢʦ ʧʦ ʧʝʨʠ-

ʬʝʨʠʠ ʜʝʧʨʝʩʩʠʡ, ʚʧrʦʣʥʝʥʥʳʭ ʰʦʢʦʣʘʜʥʳʤʠ ʛʣʠʥʘʤʠ, ʧʨʦʩʣʦʠ 

ʛʣʠʥ ʤʦʛʫʪ ʫʩʪʫʧʘʪʴ ʧʦ ʤʦʱʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷʤ ʘʣʝʚʨʠʪʦʚʦʛʦ ʠ 

ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʪʠʧʘ ʦʪʣʦʞʝʥʠʡ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʨʘʟʨʝʟ ɽʥʦʪʘʝʚʢʘ (ʩʤ. ʨʠʩ. 8), ʛʜʝ ʧʦʜ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠ-

ʤʠ ʧʦʨʦʜʘʤʠ ʟʘʣʝʛʘʝʪ ʧʷʪʠʤʝʪʨʦʚʘʷ ʪʦʣʱʘ ʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ ʠ 

ʛʣʠʥ, ʩ ʣʠʥʟʘʤʠ ʦʜʥʦʨʦʜʥʳʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʧʦʩʣʦʡʥʦ ʟʘʣʝʛʘʶʱʠʭ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ. ʅʠʞʝ ʧʦ ʨʘʟʨʝʟʫ ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʭʘʟʘʨʩʢʠʝ ʧʝʩʢʠ ʠ ʛʣʠʥʳ. 
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ɺ ʩʦʩʪʘʚʝ ʧʝʩʯʘʥʦʛʦ ʠ ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʚʘʨʮ ʠ ʧʦʣʝʚʳʝ ʰʧʘʪʳ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʣʦʤʢʠ ʢʨʝʤʥʝʚʳʭ ʧʦ-

ʨʦʜ, ʛʣʘʫʢʦʥʠʪ, ʢʘʨʙʦʥʘʪʳ ʠ ʤʠʥʝʨʘʣʳ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ. ʆʪ-

ʜʝʣʴʥʳʝ ʧʨʦʩʣʦʠ ʧʝʩʢʦʚ ʩʦʜʝʨʞʘʪ ʦʙʠʣʴʥʫʶ ʭʚʘʣʳʥʩʢʫʶ ʤʘʣʘ-

ʢʦʬʘʫʥʫ. ʅʘ ʢʦʥʪʘʢʪʘʭ ʩ ʛʣʠʥʘʤʠ ʧʨʦʩʣʦʠ ʧʝʩʢʦʚ ʦʙʳʯʥʦ ʩʣʘʙʦ 

ʦʞʝʣʝʟʥʝʥʳ. 

ʉʣʦʠʩʪʘʷ ʩʫʙʬʘʮʠʷ, ʢʘʢ ʠ ʦʩʘʜʢʠ ʤʦʥʦʛʣʠʥʠʩʪʦʡ ʩʫʙʬʘʮʠʠ, 

ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪʳ ʚ ʜʦʣʠ-

ʥʘʭ ʅʠʞʥʝʡ ɺʦʣʛʠ ʠ ʋʨʘʣʘ, ʵʧʠʟʦʜʠʯʝʩʢʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʂʘʣʤʳ-

ʢʠʠ ʠ ʜʝʣʴʪʝ ɺʦʣʛʠ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʣʦʠʩʪʳʝ ʛʣʠʥʳ ʩʦʧʨʷʞʝ-

ʥʳ ʩ ʦʩʘʜʢʘʤʠ ʤʦʥʦʛʣʠʥʠʩʪʦʡ ʬʘʮʠʠ, ʤʘʨʢʠʨʫʷ ʫʯʘʩʪʢʠ ʤʝʥʝʝ 

ʧʨʠʛʣʫʙʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʤ ʙʘʩʩʝʡʥʝ. 

ʇʨʠʤʝʨʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʩʘʜʢʦʚ ʤʦʥʦʛʣʠʥʠʩʪʦʡ ʠ ʩʣʦʠʩʪʦʡ 

ʬʘʮʠʡ ʦʧʠʩʘʥʳ ʉ.ɸ. ɸʨʭʠʧʦʚʳʤ [1958] ʥʘ ʧʨʠʤʝʨʝ ʙʘʣʢʠ ʆʩʘʜ-

ʥʘʷ, ʛʜʝ ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʛʣʠʥ ʦʪ ʮʝʥʪʨʘʣʥɹʦʡ ʯʘʩʪʠ 

ʜʝʧʨʝʩʩʠʠ, ʛʜʝ ʨʘʟʚʠʪʳ ʞʠʨʥʳʝ ʛʣʠʥʳ, ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʛʜʝ ʧʨʠ-

ʩʫʪʩʪʚʫʝʪ ʧʝʩʯʘʥʠʩʪʘʷ ʛʣʠʥʘ ʩ ʪʦʥʢʦʡ ʠ ʤʝʣʢʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʜʘʣʝʝ ʢ ʧʝʨʠʬʝʨʠʠ ʜʝʧʨʝʩʩʠʠ, ʛʜʝ ʚʩʢʨʳʚʘʶʪʩʷ ʩʫʧʝʩʠ ʠ 

ʧʝʩʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ ʩ ʚʦʣʥʠʩʪʦ-ʣʠʥʟʦʚʠʜʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. 

ɼʚʝ ʜʨʫʛʠʝ ʩʫʙʬʘʮʠʠ ʠʤʝʶʪ ʚʦ ʤʥʦʛʦʤ ʩʭʦʜʥʦʝ ʩʪʨʦʝʥʠʝ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. 

ɸʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʘʷ ʩʫʙʬʘʮʠʷ ʩʣʦʞʝʥʘ ʧʘʯʢʘʤʠ ʛʣʠʥ ʠ ʘʣʝʚ-

ʨʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʤʠ ʦʜʥʦʪʠʧʥʳʝ ʤʠʥʝʨʘʣʳ. ʕʪʦʪ ʪʠʧ ʦʩʘʜʢʦʚ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʚʝʨʭʦʚ ʚʦʣʞʩʢʦʛʦ ʵʩʪʫʘʨʠʷ (ʏʘʧʘʝʚʦ, ʊʦʨʛʫʥ), ʛʜʝ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ ʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ 

ʚ ʟʘʪʦʧʣʝʥʥʦʡ ʤʦʨʝʤ ʜʦʣʠʥʝ ɺʦʣʛʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴ-

ʥʦ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʝ ʦʩʘʜʢʠ. ʇʦʜʦʙʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʂʘʣʤʢrʠʠ. ɿʜʝʩʴ ʦʩʘʜʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʠʩʢʦʧʘʝʤʳʤ ʙʘʣʢʘʤ ʚʙʣʠʟʠ ʧʨʝʜʝʨʛʝʥʠʥʩʢʦʛʦ ʫʩʪʫʧʘ. ʊʘʢ, ʚ ʨʘʟ-

ʨʝʟʝ ʙʘʣʢʠ ʗʣʤʘʪʘ (ʩʤ. ʨʠʩ. 10) ʚʩʢʨʳʚʘʶʪʩʷ ʩʚʝʪʣʦ-ʰʦʢʦʣʘʜʥʦ-

ʩʝʨʳʝ ʛʣʠʥʠʩʪʳʝ ʘʣʝʚʨʠʪʳ (ʘʣʝʚʨʠʪʦʚʳʝ ʛʣʠʥʳ) ʤʦʱʥʦʩʪʴʶ 3.2 

ʤ, ʘ ʪʘʢʞʝ ʩʣʦʠ ʰʦʢʦʣʘʜʥʦʧʦʜʦʙʥʳʭ ʛʣʠʥ. 

ʇʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʘʷ ʩʫʙʬʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ (ʦʙʳʯʥʦ 

ʜʚʫʭ, ʨʝʞʝ ʙʦʣʴʰʝ) ʧʘʯʝʢ ʛʣʠʥ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ 

ʟʘʤʝʪʥʦʡ ʪʦʣɦ ʠʥʳ. ʇʝʩʢʠ ʩʦʜʝʨʞʘʪ ʦʙʠʣʴʥʫʶ ʬʘʫʥʫ ʭʚʘʣʳʥʩʢʠʭ 

ʤʦʣʣʶʩʢʦʚ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʩʣʦʚʠʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ. 

ʌʘʮʠʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚ ʮʝʣʦʤ, ʥʝʩʦ-

ʤʥʝʥʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʨʝʞʠʤʦʚ ʦʩʘʜʢʦʥʘʢʦʧ-
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ʣʝʥʠʷ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʭʚʘʣʳʥʩʢʦʝ ʚʨʝʤʷ ʚ ʜʝʧʨʝʩʩʠʭ ʤʦʨʩʢʦ-

ʛʦ ʜʥʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʜʥʦʨʦʜʥʳʭ (ʤʘʩʩʠʚʥʳʭ) ʛʣʠʥ ʧʨʦʠʩʭʦʜʠ-

ʣʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦ ʪʠʧʫ ʬʦʥʦʚʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʨʘʟʚʠʚʘʪʴʩʷ ʩʝʟʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʠ. ʆʩʘʞʜʝʥʠʝ ʩʣʦʠʩʪʳʭ ʛʣʠʥ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ ʵʩʪʫʘʨʠʷ ï ʨʝʯʥʦʡ ʜʝʣʴ-

ʪʳ ï ʜʦʣʠʥʳ. 
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ɻʃɸɺɸ 4. ʀʉʂʆʇɸɽʄʓɽ ʅɸʍʆɼʂʀ,  

ʈɸɼʀʆʋɻʃɽʈʆɼʅɸʗ ʍʈʆʅʆʃʆɻʀʗ, ʇɸʃɽʆʄɸɻʅɽ-

ʊʀɿʄ ʀ ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆɽ ʇʆʃʆɾɽʅʀɽ  

ʐʆʂʆʃɸɼʅʓʍ ɻʃʀʅ 

 

4.1. ʀʩʢʦʧʘʝʤʳʝ ʥʘʭʦʜʢʠ 

ʄʘʣʘʢʦʬʘʫʥʘ. ʇʦʠʩʢʠ ʠ ʩʙʦʨʳ ʨʘʢʦʚʠʥ ʠʩʢʦʧʘʝʤʳʭ ʤʦʣʣʶ-

ʩʢʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʟʨʝʟʘʭ ʰʦʢʦʣʘʜʥʳʭ 

ʛʣʠʥ ʨʘʡʦʥʦʚ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: ʉʨʝʜʥʝʤ ʠ ʅʠʞʥʝʤ ʇʦʚʦʣʞʴʝ, 

ʜʝʣʴʪʝ ɺʦʣʛʠ, ʂʘʣʤʳʢʠʠ, ʨʘʡʦʥʦʚ ʕʣʴʪʦʥʘ ï ɹʘʩʢʫʥʯʘʢʘ ʠ ʜʦʣʠ-

ʥʳ ʨ. ʋʨʘʣ (ʪʘʙʣ. 8). ʉʙʦʨʳ ʨʘʢʦʚʠʥ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʪʦʣʱʝʡ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʦʭʚʘʪʳʚʘʣʠ ʚʝʩʴ ʭʚʘʣʳʥʩʢʠʡ ʨʘʟʨʝʟ ʠ, ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ, ʦʩʥʦʚʥʳʝ ʫʯʘʩʪʢʠ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ï ʭʚʘʣʳʥ-

ʩʢʠʝ ʧʝʩʢʠ, ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʠ ʧʦʜʩʪʠʣʘʶʱʠʝ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ, 

ʘ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʫʪʨʠ ʥʠʭ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʝ-

ʜʝʥʠʷ ʠʟ ʨʘʟʥʳʭ ʧʫʙʣʠʢʘʮʠʡ [ɹʦʙʨʦʚʘ, 1939; ɹʨʠʮʳʥʘ, 1954; ɺʘ-

ʩʠʣʴʝʚ, 1961; ɾʫʢʦʚ, 1945; ʄʝʥʘʙʜʝ ʠ ʜʨ., 1991; ʄʫʰʢʝʪʦʚ, 1895; 

ʉʚʠʪʦʯ, 1967; ʉʚʠʪʦʯ ʠ ʜʨ., 1997; ʊʘʙʦʷʢʦʚʘ, 1979; ʆʙʠʜʠʝʥʪʦʚʘ, 

ɻʫʙʦʥʠʥʘ, 1962; ʗʥʠʥʘ, 2005; ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986]. 

ʄʘʣʘʢʦʬʘʫʥʘ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. ʀʟ ʤʥʦʞʝʩʪʚʘ ʨʘʟʨʝʟʦʚ 

ʛʣʠʥ ʥʘʭʦʜʢʠ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʚ ʦʙʥʘʞʝ-

ʥʠʠ ʜʦʣʠʥʳ ʨ. ʄʘʣʳʡ ʂʘʨʘʤʘʥ, ʚʩʢʨʳʚʘʶʱʝʤ ʩʪʨʦʝʥʠʝ ʚʪʦʨʦʡ 

ʪʝʨʨʘʩʳ ʨ. ɺʦʣʛʠ [ʆʙʠʜʠʝʥʪʦʚʘ, 1962]. ʕʪʦ ʩʘʤʦʝ ʩʝʚʝʨʥʦʝ ʤʝ-

ʩʪʦʥʘʭʦʞʜʝʥʠʝ ʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʟʜʝʩʴ ʚ ʩʣʦʝ ʧʝʩʢʘ, ʧʝʨʝ-

ʢʨʳʚʘʶʱʝʛʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ, ʦʙʥʘʨʫʞʝʥʳ: Hypanis plicatus, 

Adacna laeviuscula ʠ ʝʜʠʥʠʯʥʳʝ Monodacna edentula ʠ Planorbis 

sp. (ʩʤ. ʨʠʩ. 6). ʇʦ ʩʦʩʪʘʚʫ ʵʪʦ ʩʠʣʴʥʦ ʦʧʨʝʩʥʝʥʥʘʷ ʩʦʣʦʥʦʚʘʪʦ-

ʚʦʜʥʘʷ ʤʘʣʘʢʦʬʘʫʥʘ, ʟʘʣʝʛʘʶʱʘʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʭʚʘʣʳʥʩʢʦʛʦ 

ʨʘʟʨʝʟʘ. 

ʅʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳʝ ʩʙʦʨʳ ʤʦʣʣʶʩʢʦʚ ʚʳʧʦʣʥʝʥʳ ʧʦ ʨʘʟʨʝʟʘʤ 

ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʥʘ ʣʝʚʦ- ʠ ʧʨʘʚʦʙʝʨʝʞʴʷʭ ɺʦʣʛʠ, ʚʩʢʨʳʚʘʶ-

ʱʠʭ ʩʪʨʦʝʥʠʝ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʦʣʞʩʢʦʛʦ ʧʘʣʝʦʵʩʪʫʘʨʠʷ. 

ʄʘʣʘʢʦʬʘʫʥʘ ʣʝʚʦʙʝʨʝʞʴʷ ʜʦʣʠʥʳ ʨ. ɺʦʣʛʠ. ʄʘʣʘʢʦʬʘʫʥʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ʠ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʣʦʱʘʜʥʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ [ʄʝʥʘʙʜʝ ʠ ʜʨ., 1991; ʉʚʠʪʦʯ, ʗʥʠʥʘ, 1997; ʗʥʠʥʘ, 

2005, 2012 ʠ ʜʨ.]. ʇʦ ʩʦʩʪʘʚʫ ʧʨʝʦʙʣʘʜʘʶʪ Didacna protracta ʠ 

Dreissena distincta, ʚ ʙʦʣʝʝ ʶʞʥʳʭ ʨʘʟʨʝʟʘʭ (ɹʫʛʦʨ, ʉʝʣʠʪʨʝʥʦʝ) 

ʪʘʢʞʝ ʦʙʠʣʴʥʳ Didacna trigonoides (ebersini), D. delenda ʠ 

Dreissena polymorpha. ʅʘ ʩʝʚʝʨʝ ʨʘʡʦʥʘ ʦʙʠʣʴʥʳ ʥʘʭʦʜʢʠ  
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ʊʘʙʣ. 8. ʄʘʣʘʢʦʬʘʫʥʘ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʦʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʇʦʚʦʣʞʴʷ ʠ 

ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ 

 



84 

ʊʘʙʣ. 8. ʇʨʦʜʦʣʞʝʥʠʝ 

 
 

ʦʧʨʝʩʥʝʥʥʳʭ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʚʠʜʦʚ: Dreissena polymorpha, 

Hypanis plicatus, Adacna vitrea, A. laeviuscula, ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʘʢʦʚʠʥʳ ʧʨʝʩʥʦʚʦʜʥʳʭ (Planorbis sp.) ʤʦʣʣʶʩʢʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ 

ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʡ ʬʘʫʥʳ ʦʙʩʪʘʥʦʚʢʫ. ɿʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʟʨʝʟʘ ɹʳʢʦʚʦ, ʛʜʝ ʨʝʜʢʘʷ ʬʘʫʥʘ ʥʘʡʜʝʥʘ ʚ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥʘʭ, ʚʩʝ ʝʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʦʙʳʯʥʦ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

ʧʨʦʩʣʦʠ ʧʝʩʢʦʚ ʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ, ʣʠʙʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ 

ʩʤʝʞʥʳʭ ʩ ʛʣʠʥʘʤʠ ʧʦ ʨʘʟʨʝʟʫ ʧʝʩʯʘʥʳʭ ʩʣʦ̫ ʭ. 

ʄʘʣʘʢʦʬʘʫʥʘ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ɺʦʣʛʠ. ʕʪʦ ʨʘʡʦʥ ʩʘʤʳʭ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʥʘʭʦʜʦʢ ʤʘʣʘʢʦʬʘʫʥʳ, ʠʥʦʛʜʘ ʠʤʝʶʱʝʡ ʧʦʩʣʦʡʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʭʦʜʦʢ ʨʘʢʦʚʠʥ ʚ ʧʝʩʢʘʭ ʙʦʣʝʝ ʤʦʱʥʳʭ ʨʘʟʨʝʟʦʚ. 

ʇʦ ʩʦʩʪʘʚʫ ʩʨʝʜʠ ʤʘʣʘʢʦʬʘʫʥʳ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨ-

ʥʳʝ ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʝ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ Didacna protracta, D. 

trigonoides ʠ Dreissena distincta; ʤʥʦʛʦʯʠʩʣʝʥʥʳ Didacna 

parallella, Dreissena polymorpha ʠ Monodacna caspia, ʨʝʞʝ ʚʩʪʨʝ-

ʯʘʪʁʩʷ Didacna delenda, Adacna vitrea ʠ ʜʨ. 

ɺ ʨʘʟʨʝʟʘʭ ʎʘʛʘʥ-ɸʤʘʥ ʠ ʂʦʧʘʥʦʚʢʘ [ʄʝʥʘʙʜʝ ʠ ʜʨ., 1991; 

ʉʚʠʪʦʯ, ʗʥʠʥʘ, 1997; ʗʥʠʥʘ, 2005] ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʩʣʦʡʥʦʝ ʨʘʩ-
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ʧʨʝʜʝʣʝʥʠʝ ʬʘʫʥʳ ʤʦʣʣʶʩʢʦʚ. ʊʘʢ, ʚ ʨʘʟʨʝʟʝ ʎʘʛʘʥ-ɸʤʘʥ ʚ ʧʝʩ-

ʢʘʭ ʩʨʝʜʠ ʧʨʦʩʣʦʝʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʩʚʝʨʭʫ ʚʥʠʟ ʦʧʨʝʜʝʣʝʥʳ: 1 

ï Didacna protracta media, Didacna parallella borealis, D. 

trigonoides (ebersini), 2 ï Didacna protracta, Dreissena distincta, 3 ï 

Didacna parallella borealis, D. trigonoides (ebersini), D. protracta, 

Monodacna caspia, 4 ï D. trigonoides (ebersini), Monodacna caspia, 

Dreissena polymorpha, 5 ï Dreissena polymorpha [ʗʥʠʥʘ, 2005]. 

ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʣʘʢʦʬʘʫʥʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʢʦʥʦʤʝʨʥʫʶ 

ʩʤʝʥʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʤ ʙʘʩʩʝʡʥʝ ʧʦ 

ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʝʛʦ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʮʠʢʣʘ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʘʭʦʜʢʠ ʤʘʣʘʢʦʬʘʫʥʳ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. 

ɺʦʣʛʠ ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʧʝʩʢʦʚ ʩʨʝʜʠ ʧʨʦʩʣʦʝʚ ʛʣʠʥ, ʣʠʙʦ ʧʝʩʯʘʥʳʭ 

ʧʨʦʩʣʦʝʚ, ʦʩʦʙʝʥʥʦ ʦʥʠ ʦʙʠʣʴʥʳ ʚ ʨʘʟʨʝʟʝ ʙʵʨʦʚʩʢʦʛʦ ʙʫʛʨʘ ʫ ʧ. 

ʃʝʥʠʥʦ, ʛʜʝ ʚ ʤʘʩʩʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʥʘʨʫʞʝʥʳ: Didacna 

protracta, D. parallella, D. delenda, D. trigonoides, Dreissena 

polymorpha, Monodacna caspia, Adacna vitrea. ʂʨʘʡʥʝ ʨʝʜʢʦ ʝʜʠ-

ʥʠʯʥʳʝ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ (Didacna trigonoides, Dreissena 

polymorpha, Hypanis plicatus, Monodacna caspia) ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʛʣʠʥʘʭ. 

ɺ ʮʝʣʦʤ, ʧʦ ʩʦʩʪʘʚʫ ʤʘʣʘʢʦʬʘʫʥʘ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ɺʦʣʛʠ 

ʙʣʠʟʢʘ ʢ ʤʦʣʣʶʩʢʘʤ ʣʝʚʦʙʝʨʝʞʴʷ, ʦʥʘ ʪʘʢʞʝ ʠʤʝʝʪ ʧʦʩʣʦʡʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʥʦ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʘ ʧʦ ʩʦʩʪʘʚʫ. 

ʄʘʣʘʢʦʬʘʫʥʘ ʜʝʣʴʪʳ ʨ. ɺʦʣʛʠ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠ ̫ʤʦʣʣʶʩʢʦʚ 

ʚ ʜʝʣʪɹʝ ʨ. ɺʦʣʛʠ ʧʨʦʠʩʭʦʜʪ̫ ʠʟ ʧʦʜʙʫʛʨʦʚʳʭ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʚʩʢʨʳʚʘʶʱʠʭʩʷ ʚ ʷʜʨʘʭ ʙʵʨʦʚʩʢʠʭ ʙʫʛʨʦʚ, ʛʜʝ ʦʥʠ 

ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪ ʨʘʟʤʳʚʘ. ʉʨʝʜʠ ʜʠ-

ʜʘʢʥ ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʦʙʠʣʴʥʳʝ Didacna protracta ʠ D. 

parallella, ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ Monodacna caspia, ʝʜʠʥʠʯʥʳ 

Hypanis plicatus. ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʠ ʧʦ ʩʦʩʪʘʚʫ ʤʘʣʘʢʦʬʘʫʥʘ ʨʘʟʨʝ-

ʟʦʚ ʜʝʣʴʪʳ ʨ. ɺʦʣʛʠ ʙʦʣʝʝ ʩʢʫʜʥʘʷ, ʯʝʤ ʚ ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ 

ʚʦʣʞʩʢʦʡ ʜʦʣʠʥʳ. 

ʄʘʣʘʢʦʬʘʫʥʘ ʂʘʣʤʳʢʠʠ. ɺ ʧʨʠʚʦʣʞʩʢʠʭ ʨʘʡʦʥʘʭ ʂʘʣʤʳʢʠʠ 

ʨʝʜʢʠʝ ʨʘʟʨʦʟʥʝʥʥʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʭʚʘʣʳʥʩʢʦʡ ʤʘʣʘʢʦʬʘʫʥʳ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʙʦʨʪʘʭ ʩʦʨʦʚʳʭ ʠ ʜʝʬʣʷʮʠʦʥʥʳʭ ʢʦʪʣʦʚʠʥ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʧʝʩʢʦʚ ʩʨʝʜʠ ʩʣʦʠʩʪʳʭ ʛʣʠʥ. 

ʉʦʩʪʘʚ ʦʙʥʘʨʫʞʝʥʥʳʭ ʜʠʜʘʢʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʙʦʨʦʚ ʚ ʜʨʫʛʠʭ 

ʨʘʡʦʥʘʭ ʇʨʠʢʘʩʧʠʷ ï ʵʪʦ ʨʝʜʢʠʝ Didacna subcatillus ʠ D. cristata, 

ʦʙʨʘʟʫʶɦ ʠʝ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ Dreissena ʠ Hypanis ʛʠʨʢʘʥʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʤʦʣʣʶʩʢʦʚ, ʚʳʜʝʣʝʥʥʳʡ ɻ.ʀ. ʇʦʧʦʚʳʤ [1983] ʥʘ ʄʘ-
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ʥʳʯʝ ʠ ʚ ʉʝʚʝʨʥʦʤ ʇʨʠʢʘʩʧʠʠ. ʇʦ ʘʚʪʦʨʫ, ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪ ʙʦʣʝʝ ʜʨʝʚʥʶʶ ï ʜʦʭʚʘʣʳʥʩʢʫʶ (ʛʠʨʢʘʥʩʢʫʶ) ʪʨʘʥʩ-

ʛʨʝʩʩʠʶ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʆʜʥʘʢʦ ʧʦʣʦʞʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʝʤ ʭʚʘʣʳʥʩʢʠʭ ʦʩʘʜʢʦʚ 

ʩʢʦʨʝʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʭʚʘʣʳʥʩʢʠʡ ʚʦʟʨʘʩʪ. 

ʅʘ ʩʝʚʝʨʝ, ʚ ʧʨʠʝʨʛʝʥʠʥʩʢʦʤ ʨʘʡʦʥʝ ʂʘʣʤʳʢʠʠ ʦʙʠʣʴʥʘʷ ʩʦ-

ʣʦʥʦʚʘʪʦʚʦʜʥʘʷ ʬʘʫʥʘ ʦʪʤʝʯʘʣʘʩʴ ʅ.ʇ. ɹʘʨʙʦʪ-ʜʝ-ʄʘʨʥʠ [1862]. 

ʇʦʟʜʥʝʝ ʇ.ɺ. ʌʝʜʦʨʦʚʳʤ [1957] ʟʜʝʩʴ ʦʧʨʝʜʝʣʝʥʳ Didacna 

ebersini, D. parallella, Hypanis plicatus, Monodacna caspia, 

Dreissena polymorpha. ʅʘʤʠ ʚ ʨʘʟʨʝʟʘʭ ʊʫʥʜʫʪʦʚʦ, ɸʨʰʘʥ-

ɿʝʣʴʤʝʥʴ, ʗʣʤʘʪʘ ʠ ʚ ʢʘʨʴʝʨʝ ʫ ʊʫʥʜʫʪʦʚʦ ʚ ʩʦʩʪʘʚʝ ʤʘʣʘʢʦʬʘʫ-

ʥʳ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʢʦʚʠʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʠ 

ʦʧʨʝʩʥʝʥʥʦ-ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ. ʉʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘ-

ʜʘʶʪ ʅʫʨʘnis plicatus, ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʣʢʠʝ Didacna trigonoides 

(ebersini), Dreissena distincta, Dr. polymorpha ʠ ʝʜʠʥʠʯʥʳʝ 

Monodacna caspia. ʇʦʯʪʠ ʚʩʝ ʥʘʭʦʜʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʫʧʝʩʯʘʥʦ-

ʧʝʩʯʘʥʳʤ ʧʨʦʩʣʦʷʤ, ʨʝʞʝ ʣʠʥʟʘʤ ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ, ʚ ʛʣʠ-

ʥʘʭ ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʅʫʨʘnis plicatus. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʭʦʜʢʠ ʤʘʣʘʢʦʬʘʫʥʳ ʥʘ ʚʳ-

ʩʦʢʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʦʪʤʝʪʢʘʭ ʚʙʣʠʟʠ ʧʨʝʜʝʨʛʝʥʠʥʩʢʦʛʦ ʘʙ-

ʨʘʟʠʦʥʥʦʛʦ ʫʩʪʫʧʘ (ʜʦ 35.0 ʤ ʠ ʚʳʰʝ), ʦʪʤʝʯʘʚʰʠʝʩʷ ʝʱʝ ʅ.ʇ. 

ɹʘʨʙʦʪ-ʜʝ-ʄʘʨʥʠ [1862] ʠ ʇ.ɺ. ʌʝʜʦʨʦʚʳʤ [1957], ʦʜʥʦʟʥʘʯʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ, ʯʪʦ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʵʧʦʭʝ ʤʘʢʩʠʤʫʤʘ ʨʘʥ-

ʥʝʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ, ʜʦʩʪʠʛʘʚʰʝʡ ʩʢʣʦʥʦʚ ɽʨʛʝʥʝʡ. 

ʄʘʣʘʢʦʬʘʫʥʘ ʨʘʡʦʥʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞ-

ʜʫʨʝʯʴʷ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʤʘʣʘʢʦʬʘʫʥʳ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʠʟ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʚ ʙʦʨʪʘʭ ʢʨʫʧʥʳʭ ʜʝʧʨʝʩʩʠʡ ʨʝʣʴʝʬʘ, ʪʘʢ ʠ ʧʦ 

ʙʫʨʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ [ɹʨʠʮʳʥʘ, 1954; ʉʚʠʪʦʯ ʠ ʜʨ., 1991]. ʆʥʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʰʦʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ ʠ ʢ ʪʦʣʱʘʤ ʧʦʜʩʪʠʣʘʶʱʠʭ ʠ 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʧʝʩʢʦʚ. ɺ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʦʪʤʝʯʝʥʳ ʝʜʠ-

ʥʠʯʥʳʝ Didacna protracta ʠ Dreissena polymorpha. ɺ ʧʝʩʢʘʭ ʬʘʫʥʘ 

ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʘ ʧʦ ʩʦʩʪʘʚʫ: ʧʨʝʦʙʣʘʜʘʁ ʪ Didacna protracta, 

Dreissena distincta ʠ Dr. polymorpha, ʤʥʦʛʦʯʠʩʣʝʥʥʳ Didacna 

trigonoides (ebersini), Monodacna caspia, Hypanis plicatus, ʨʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ Didacna parallella, D. subcatillus, D. barbotdemarny, 

Monodacna edentula, M. sp., Adacna vitrea, A. laeviuscula. 

ɺ ʮʝʣʦʤ ʤʘʣʘʢʦʬʘʫʥʘ ʠʤʝʝʪ ʩʭʦʜʥʳʡ ʩʦʩʪʘʚ ʩ ʤʦʣʣʶʩʢʘʤʠ 

ʚʦʣʞʩʢʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ, ʥʦ ʦʥʘ ʙʦʣʝʝ ʩʢʫʜʥʘʷ ʧʦ ʜʠʜʘʢʥʘʤ ʠ 

ʙʦʣʝʝ ʦʙʠʣʴʥʘʷ ʧʦ ʦʧʨʝʩʥʝʥʥʳʤ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʤ ʵʣʝʤʝʥʪʘʤ. 
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ʄʘʣʘʢʦʬʘʫʥʘ ʜʦʣʠʥʳ ʨ. ʋʨʘʣ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʤʘʣʘʢʦʬʘʫ-

ʥʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ʜʦʣʠʥʳ ʨ. ʋʨʘʣ 

[ɾʫʢʦʚ, 1945; ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986; ʉʚʠʪʦʯ, ɹʨʘʪʘʥʦʚʘ, 1998], 

ʛʜʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʰʦʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ, ʩʣʦʠʩʪʳʤ ʛʣʠʥʘʤ ʠ ʧʝʩ-

ʢʘʤ. ɺ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʦʙʥʘʨʫʞʝʥʳ ʨʝʜʢʠʝ Didacna protracta. 

ɺ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ ʜʨʫʛʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʢʦʚʠʥʳ 

ʵʪʦʛʦ ʚʠʜʘ ʙʦʣʝʝ ʦʙʠʣʴʥʳʝ. ʀʟ ʜʠʜʘʢʥ ʦʙʥʘʨʫʞʝʥʳ D. parallella, 

D. trigonoides (ebersini). ʂʨʦʤʝ ʥʠʭ ʤʝʩʪʘʤʠ ʦʙʠʣʴʥʘ ʦʧʨʝʩʥʝʥʥʘʷ 

ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʘʷ ʤʘʣʘʢʦʬʘʫʥʘ: ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ Monodacna 

caspia ʠ Hypanis plicatus ʠ ʙʦʣʝʝ ʨʝʜʢʠʝ Adacna vitrea. ɺ ʨʘʟʨʝʟʝ 

ʄʝʨʛʝʥʝʚʦ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʩʥʦʚʦʜʥʳʝ ʚʠʜʳ Anodonta sp., 

Pisidium amnicum ʠ Lithoglyphus sp. 

ʍʚʘʣʳʥʩʢʘʷ ʬʘʫʥʘ ʫʨʘʣʴʩʢʠʭ ʨʘʟʨʝʟʦʚ ʩʦʩʪʦʠʪ ʠʟ ʚʠʜʦʚ, ʦʪʨʘ-

ʞʘʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʘʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʢʦ-

ʪʦʨʳʝ ʚʜrʝʣʷʶʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ (Didacna) 

ʠ ʦʧʨʝʩʥʝʥʥʳʭ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ (Monodacna caspia, Hypanis 

plicatus) ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ (Dreissena polymorpha) ʵʣʝʤʝʥʪʦʚ ʬʘʫ-

ʥ.r ʆʥʠ ʪʘʢʞʝ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʧʨʠʤʝʩʠ ʢ ʜʦʤʠʥʠʨʫʶ-

ʱʠʤ ʵʣʝʤʝʥʪʘʤ. ɺʳʜʝʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʳ ʩ ʜʦʤʠʥʘʥʪʘʤʠ: 

Monodacna caspia (ʧʦʜʢʦʤʧʣʝʢʩʳ: Monodacna caspia ï Didacna 

parallella; Monodacna caspia ï Didacna protracta; Monodacna 

caspia); Hypanis plicatus (ʦʙʠʣʴʥʘʷ ʧʨʠʤʝʩʴ Monodacna caspia ʠ 

Didacna trigonoides); Didacna (ʧʦʜʢʦʤʧʣʝʢʩʳ Didacna protracta ï 

D. trigonoides; Dreissena polymorpha; Didacna parallella ï 

Monodacna caspia ï Dreissena distincta); Dreissena polymorpha 

(ʦʙʠʣʴʥʘʷ ʧʨʠʤʝʩʴ Didacna trigonoides). ʆʩʥʦʚʦʡ ʜʣʷ 

ycʪʘʥʦʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʨʫʢʦʚʦ-

ʜʷʱʠʭ ʬʦʨʤ ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʭ ʜʠʜʘʢʥ: D. protracta, D. parallella 

ʠ D. trigonoides (D. ebersini). 

ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʤʘʣʘʢʦʬʘʫʥʝ. 1. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʚʦ ʚʩʝʭ 

ʨʘʡʦʥʘʭ ʩʚʦʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʜʝʨʞʘʪ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʩʦʣʦ-

ʥʦʚʘʪʦʚʦʜʥʫʶ, ʦʧʨʝʩʥʝʥʥʦ-ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʫʶ, ʨʝʞʝ ʧʨʝʩʥʦʚʦʜ-

ʥʫʶ ʬʘʫʥʫ ʤʦʣʣʶʩʢʦʚ. ʇʦ ʧʣʦʱʘʜʠ ʥʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳʝ ʤʝʩʪʦʥʘ-

ʭʦʞʜʝʥʠʷ ʤʘʣʘʢʦʬʘʫʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʜʨʝʚʥʝʡ ʜʦʣʠʥʝ ɺʦʣʛʠ ï 

ʝʝ ʭʚʘʣʳʥʩʢʦʤ ʵʩʪʫʘʨʠʠ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʶʞʥʦʡ ʯʘʩʪʠ (ʶʞʥʝʝ 

ʉʨʝʜʥʝʡ ɸʭʪʫʙʳ ʠ ʏʝʨʥʦʛʦ ʗʨʘ). ɺ ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ ʨʘʟʨʝʟʘʭ ʚ 

ʩʦʩʪʘʚʝ ʤʘʣʘʢʦʬʘʫʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʦʧʨʝʩʥʝʥʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʈʘʟʥʦʦʙʨʘʟʥʘ ʤʘʣʘʢʦʬʘʫʥʘ ʠ ʚ ʨʘʟʨʝʟʘʭ ʦʙʰʠʨʥʳʭ ʜʝʧʨʝʩʩʠʡ ʟʘ-

ʧʘʜʘ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʧʨʠʝʨʛʝʥʠʥʩʢʦʡ ʯʘʩʪʠ ʂʘʣ-



88 

ʤʳʢʠʠ ʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʝʟʘʭ ʨ. ʋʨʘʣ (ʂʘʣʤʳʢʦʚʦ, ʍʘʨʴʢʠʥʦ, ʀʥ-

ʜʝʨ). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʧʝʩʯʘʥʳʤ ʠ ʘʣʝʚʨʠʪʦʚʳʤ ʧʨʦʩʣʦʷʤ ʚ ʛʣʠʥʘʭ, ʣʠʙʦ ʩʤʝʞʥʳʭ ʩ 

ʥʠʤʠ ʩʣʦʷʭ ʧʝʩʢʘ (ʬʦʪʦ 10). ɺ ʩʘʤʠʭ ʛʣʠʥʘʭ ʥʘʭʦʜʢʠ ʨʝʜʢʠ ʠ 

ʠʤʝʶʪ ʫʛʥʝʪʝʥʥʳʡ ʭʘʨʘʢʪʝʨ (ʪʦʥʢʦʩʪʚʦʨʯʘʪʳʝ, ʤʝʣʢʠʝ ʠ ʪ.ʜ.), ʚ 

ʥʠʭ ʦʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ Didacna protracta, D. trigonoides, 

Dreissena polymorpha, Monodacna caspia, Hypanis plicatus ʠ 

Adacna vitrea. 

 

 
ʌʦʪʦ 10. ʈʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʚ ʘʣʝʚʨʠʪʦʚʦʤ ʧʨʦʩʣʦʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ 

ʨʘʟʨʝʟʘ ʉʚʝʪʣʳʡ ʗʨ. 
 

2. ʇʦ ʩʦʩʪʘʚʫ ʩʨʝʜʠ ʨʫʢʦʚʦʜʷʱʝʡ ʢʘʩʧʠʡʩʢʦʡ ʬʘʫʥʳ ï ʤʦʣʁ-

ʩʢʘʭ ʛʨʫʧʧʳ Didacna ʜʦʤʠʥʠʨʫʶʪ: Didacna protracta, D. 

trigonoides (ebersini) ʠ D. parallella, ʯʪʦ ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʠ ʠʩʢʦʧʘʝʤʦʡ ʤʘʣʘʢʦʬʘʫʥʳ ʭʘʟʘʨʩʢʠʭ ʜʠʜʘʢʥ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʭʦʜʢʠ ʚ ʂʘʣʤʳʢʠʠ ʚ ʨʘʟ-

ʨʝʟʝ ʩʦʨʘ ʚ ʩʣʦʠʩʪʳʭ ʛʣʠʥʘʭ Didacna subcatillus ʠ D. cristata ï ʚʠ-

ʜʦʚ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʛʠʨʢʘʥʩʢʠʭ ʦʩʘʜʢʦʚ ʄʘʥʳʯʘ [ʇʦʧʦʚ, 

1967 ʠ ʜʨ.], ʭʦʪʷ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʩʢʦʨʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʤ ʚʦʟʨʘʩʪʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʫʢʦʚʦʜʷʱʠʭ ʜʠ-

ʜʘʢʥ ʧʦ ʧʣʦʱʘʜʠ ʠ ʨʘʟʨʝʟʫ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʙʦʣʝʝ ʜʨʦʙ-
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ʥʦʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʯʝʤ ʦʪʥʝ-

ʩʝʥʠʝ ʠʭ ʢ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ. 

3. ʇʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʣʣʶʩʢʦʚ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ ʨʘʟʨʝ-

ʟʫ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʢʦʚʠʥʳ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʜʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʩʣʦʝ) ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠʣʠ 

ʠʭ ʘʥʘʣʦʛʦʚ, ʯʘʱʝ ʚ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʷʭ ʚ ʦʩʥʦʚʘʥʠʠ ʣʠʙʦ ʩʨʝʜ-

ʥʝʡ ʯʘʩʪʠ, ʨʝʞʝ ʚ ʢʨʦʚʣʝ ʦʪʣʦʞʝʥʠʡ. 

4. ɺ ʨʝʜʢʠʭ ʨʘʟʨʝʟʘʭ ʩ ʧʦʩʣʦʡʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʦʣʣʶʩʢʦʚ 

(ʎʘʛʘʥ-ɸʤʘʥ, ʂʦʧʘʥʦʚʢʘ) ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʤʝʥʘ ʠʭ ʩʦ-

ʩʪʘʚʘ, ʫʢʘʟʳʚʘʶʱʘʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘ-

ʥʦʚʢʠ ʚ ʚʦʜʦʝʤʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘʣʠʯʠʷ ʛʣʠʥʠʩʪʦʛʦ ʩʫʙʩʪʨʘ-

ʪʘ ʩ ʧʨʠʜʦʥʥʦʡ ʤʫʪʥʦʩʪʴʶ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ (ʩʦʣʝ-

ʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʜʠʥʘʤʠʢʘ ʧʦʪʦʢʘ ʠ ʜʨ.). 

ʄʠʢʨʦʬʘʫʥʘ (ʦʩʪʨʘʢʦʜʳ, ʬʦʨʘʤʠʥʠʬʝʨʳ). ɺ ʥʠʞʥʝʭʚʘʣʳʥ-

ʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥʘʭ, ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʪʨʘʢʦʜʳ ʠ ʬʦʦʨʘʤʠʥʠʬʝʨʳ. 

ʆʩʪʨʘʢʦʜʳ. ɼʣʷ ʦʩʪʨʘʢʦʜ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ, ʭʘʨʘʢʪʝʨʝʥ ʢʦʤ-

ʧʣʝʢʩ Cyprideis torosa ï Caspiolla gracilis ï Loxoconcha gibboida ʩ 

ʧʦʜʢʦʤʧʣʝʢʩʦʤ ʠʟ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʦʜʦʚ Ilyocypris ʠ Limnocythere, 

ʩ ʤʘʩʩʦʚʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ Cyprideis torosa, Caspiolla gracilis, 

Loxoconcha gibboida, Paracyprideis naphtatsholana, Leptocythere 

propinqua, L. bacuana, L. martha, L. arevina ʠ ʜʨ. [ʂʘʨʤʠʰʠʥʘ, ʉʝ-

ʜʘʡʢʠʥ, 1978; ʉʚʠʪʦʯ, ʗʥʠʥʘ, 1997]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʜʝʧʨʝʩʩʠʷʭ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʛʜʝ ʰʦʢʦʣʘʜ-

ʥʳʝ ʛʣʠʥʳ ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʩʤʝʥʷʶʪʩʷ ʩʣʦʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, ʨʘʟʚʠʪ 

ʩʚʦʝʦʙʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ: Leptocythere aff. pertenuis, L. 

adjicabulica, L. ex gr. resupina, L. subalveolata [ɸʥʜʨʝʝʚʘ, ʉʚʠʪʦʯ, 

1965]. 

ɹʦʛʘʪʳʡ ʠ ʦʙʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʭʚʘʣʳʥʩʢʠʭ ʦʩʪʨʘʢʦʜ ʫʩʪʘʥʦʚ-

ʣʝʥ ʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ ʜʦʣʠʥʳ ʨ. ʋʨʘʣ [ʗʭʠʤʦʚʠʯ, 1986]. ɺ ʨʘʟ-

ʨʝʟʝ ʂʦʞʝʭʘʨʦʚʩʢʠʡ ʚ ʢʦʨʠʯʥʝʚʦʡ ʘʣʝʚʨʠʪʠʩʪʦʡ ʛʣʠʥʝ ʦʪʤʝʯʝʥʳ 

ʝʜʠʥʠʯʥʳʝ Candona sp. B ʨʘʟʨʝʟʝ ʫ ʩ. ʏʘʧʘʝʚʢʘ, ʚ ʭʚʘʣʳʥʩʢʠʭ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʛʣʠʥʘʭ, ʦʧʨʝʜʝʣʝʥʳ: Candona juv., 

Leptocythere aff. stenaitisae, L. martha, Limnocythere postconcava, 

Loxoconcha undensa, Paracyprideis naphtatsholana ʠ ʜʨ. 

ɺ ʨʘʟʨʝʟʝ ʄʝʨʛʝʥʝʚʦ ʚ ʧʝʩʢʘʭ ʩ ʧʨʦʩʣʦʝʤ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʦʩʪʨʘʢʦʜʳ: Caspiolla gracilis, Ilyocypris brady, 

Candona juv., Cyprideis littorals ʠ ʜʨ. ʉʪʦʣʴ ʞʝ ʬʘʫʥʠʩʪʠʯʝʩʢʠ 
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ʦʙʠʣʴʥʳ ʠ ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʝʩʢʠ. ʉʨʝʜʠ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʩʪʨʘʢʦʜ: Ilyocypris brady, 

Cyclocypsis sp., Cypria sp., Candona sp. ɺ ʨʘʟʨʝʟʝ, ʧʦʤʠʤʦ ʵʪʠʭ 

ʚʠʜʦʚ, ʥʘʨʷʜʫ ʩ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʝʧʪʦʮʠʪʝʨ ʠ ʣʦʢʩʦ-

ʢʦʥʭ, ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ Cyclocypsis ovum., Cypria 

tambovensis, Pseudocandona insulta ʠ ʜʨ., ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʙʦʣʝʝ 

ʜʨʝʚʥʠʭ ʦʪʣʦʞʝʥʠʷʭ [ʗʭʠʤʦʚʠʯ, 1986]. 

ɺ ʨʘʟʨʝʟʝ ʍʘʨʴʢʠʥʦ ʚ ʤʘʩʩʠʚʥʳʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʠ ʧʦʜ-

ʩʪʠʣʘʶʱʠʭ ʠʭ ʩʣʦʠʩʪʳʭ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʫʩʪʘʥʦʚʣʝʥ ʙʦʛʘʪʳʡ 

ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ: Caspiolla gracilis, Candona juv., Ilyocypris 

bella, Leptocythere martha, L. bacuana, L. arevina, L. 

quinquetuberculata, Loxoconcha aff. unodensa. ʇʦ ʤʥʝʥʠʶ ɺ.ʃ. 

ʗʭʠʤʦʚʠʯ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʵʪʦ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ [ʗʭʠ-

ʤʦʚʠʯ ʠ ʜʨ., 1986], ʦʜʥʘʢʦ ʠʭ ʬʘʮʠʘʣʴʥʳʡ, ʩʦʩʪʘʚ (ʰʦʢʦʣʘʜʥʳʝ 

ʛʣʠʥʳ) ʩʢʦʨʝʝ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦ ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʩʨʝʜʠ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʭ ʦʩʘʜʢʦʚ ʥʝ 

ʦʪʤʝʯʘʝʪʩʷ. 

ʇʦ ʜʘʥʥʳʤ ʪʝʭ ʞʝ ʘʚʪʦʨʦʚ, ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʦʩʪʨʘʢʦʜ ʪʨʘʥʩʛʨʝʩ-

ʩʠʚʥʳʭ ʭʚʘʣʳʥʩʢʠʭ ʦʩʘʜʢʦʚ ʭʘʨʘʢʪʝʨʥʦ ʧʦʷʚʣʝʥʠʝ ʩʦʣʦʥʦʚʘʪʦ-

ʚʦʜʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʠʜʦʚ Leptocythere plicetotuberculata, L. 

stepanaitisae, Loxoconcha lepida, L. unodensa; ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠ-

ʪʠʝ ʧʦʣʫʯʘʶʪ Cryptocyprideis [ʗʭʠʤʦʚʠʯ, 1986]. ɺʩʝʛʦ ʢʦʤʧʣʝʢʩ, 

ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʤ ʦʩʘʜʢʘʤ, ʚʢʣʶʯʘʝʪ 57 ʚʠʜʦʚ 

ʦʩʪʨʘʢʦʜ, ʩʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ʨʦʜ Leptocythere, ʩʦ-

ʩʪʦʷʱʠʡ ʠʟ 13 ʚʠʜʦʚ. ɺ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʠ ʛʣʠʥʘʭ ʩ ʧʨʦʩʣʦʷ-

ʤʠ ʧʝʩʢʘ ʦʙʥʘʨʫʞʝʥʳ 17 ʚʠʜʦʚ ʦʩʪʨʘʢʦʜ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 8 ʨʦ-

ʜʘʤ: Caspiolla gracilis, Iliocypris bradyi, I. bella, Candona juv., 

Cyprideis littoralis, Leptocythere aff. stenaitisae, L. martha, L. 

bacuana, L. arevina, L. quinquetuberculata, Loxoconcha aff. 

unodensa, Lox. unodensa, Limnocythere postconcava, Paracyprideis 

naphtatscholana). 

ɺ ʮʝʣʦʤ, ʭʚʘʣʳʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ ʜʦʣʠʥʳ ʨ. ʋʨʘʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʪʠʧʘʤʠ: 1 ï ʚʠʜʘʤʠ ʰʠʨʦʢʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʨ. Cryptocyprideis, Loxoconcha, Caspiolla, 

Bacunella ʠ ʜʨ.); 2ï ʚʠʜʘʤʠ, ʠʟʚʝʩʪʥʳʤʠ ʪʦʣʴʢʦ ʚ ʭʘʟʘʨʩʢʠʭ ʠ 

ʭʚʘʣʳʥʩʢʠʭ ʦʩʘʜʢʘʭ (Cryptocyprideis bogatschovi triformis, 

Xestoleberis ementis, X. manticae ʠ ʜʨ.) ʠ 3 ï ʚʠʜʘʤʠ, ʦʧʨʝʜʝʣʝʥ-

ʥʳʤʠ ʪʦʣʴʢʦ ʚ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ (Cyclocypris ovum, Cypria 

tambovensis, Pseudocandona insulpta, Candona compressa, Cypris 
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pubera [ʉʚʠʪʦʯ, ɹʨʘʪʘʥʦʚʘ, 1998]. 

ʌʦʨʘʤʠʥʠʬʝʨʳ. ʆ ʥʘʭʦʜʢʘʭ ʬʦʨʘʤʠʥʠʬʝʨ ʚ ʭʚʘʣʳʥʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʷʭ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ ʠʟʚʝʩʪʥʦ ʤʘʣʦ. ʃ.ʌ. ʐʠʰʣʠʥ-

ʩʢʘʷ [ɻʝʦʣʦʛʠʷ..., 1951] ʚ ʦʩʥʦʚʘʥʠʠ ʉʝʨʛʠʝʚʩʢʦʛʦ ʙʫʛʨʘ, ʥʠʞʝ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʚ ʩʫʧʝʩʷʭ ʠ ʩʫʛʣʠʥʢʘʭ, ʦʪʤʝʪʠʣʘ ʦʙʝʜʥʝʥʥʳʡ 

ʩʦʩʪʘʚ ʬʦʨʘʤʠʥʠʬʝʨ ï ʨʘʟʥʭr Elphidium sp. ʠ Rotalia beccaria, ʘ ʚ 

ʢʨʦʶʱʠʭ ʠʭ ʧʝʩʢʘʭ ʧʦʷʚʣʷʶʪʩʷ Elphidium tumidum ʠ ɽ. 

brooklynse. 

ɺ.ɺ.ʗʥʢʦ [ʉʚʠʪʦʯ, ʗʥʠʥʘ, 1997] ʚ ʩʦʩʪʘʚʝ ʜʦʤʠʥʠʨʫʶʱʠʭ 

ʬʦʨʤ ʩʨʝʜʠ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʩʘʜʢʦʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʦʚ ʅʠʞʥʝ-

ʛʦ ʇʦʚʦʣʞʴʷ (ʏʝʨʥʳʡ ʗʨ, ʈʘʡʛʦʨʦʜ, ʉʚʝʪʣʳʡ ʗʨ, ʅʠʞʥʝʝ ɿʘʡ-

ʤʠʱʝ) ʫʢʘʟʳʚʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʬʦʨʘʤʠʥʠʬʝʨ Floricus 

trochospiralis ʠ Mayerella brozkujae, ʘ ʪʘʢʞʝ ʨʝʜʢʠʭ Ammonia 

novoeuxinica ʠ Miliammina fusca. ʇʦ ʩʦʩʪʘʚʫ ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʬʦʨʘʤʠʥʠʬʝʨ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʜʥʦʪʠʧʝʥ, ʘ ʦʙʨʘʟʫʶ-

ʱʠʝ ʝʛʦ ʚʠʜʳ ʩʭʦʜʥʳ ʩ ʥʦʚʦʢʘʩʧʠʡʩʢʠʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʠʜʘ-

ʤʠ ʂʘʩʧʠʷ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ɺ.ɺ. ʗʥʢʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʦʧʨʝʩʥʝʥʠʝ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʛʦ ʂʘʩʧʠʷ. 

ʇʘʣʠʥʦʣʦʛʠʷ. ʄʘʪʝʨʠʘʣʳ ʧʦ ʧʘʣʠʥʦʣʦʛʠʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [ɻʨʠʯʫʢ, 1954; 

ʏʠʛʫʨʷʝʚʘ, 1960; ʊʶʨʠʥ, 1961; ʄʦʩʢʚʠʪʠʥ, 1962; ʆʙʠʜʠʝʥʪʦʚʘ, 

ɻʫʙʦʥʠʥʘ, 1962; ɹʨʠʮʥrʘ, 1954; ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986; ʃʘʚʨʫʰʠʥ 

ʠ ʜʨ., 2014]. ɺ.ʇ. ɻʨʠʯʫʢ [1954] ʧʝʨʚʳʤ ʜʘʣ ʦʙʩʪʦʷʪʝʣʴʥʳʡ ʘʥʘ-

ʣʠʟ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʧʘʣʠʥʦʣʦʛʠʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʥʠʟʤʝʥ-

ʥʦʩʪʠ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʤ ʦʪʤʝʯʝʥʦ ʚʳ-

ʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʧʳʣʴʮʳ ʝʣʠ, 

ʩʦʩʥʳ ʠ ʩʠʙʠʨʩʢʦʛʦ ʢʝʜʨʘ. ɺʳʰʝ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʛʜʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ, ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜ ʩʦʢʨʘʱʘʝʪʩʷ, ʧʦʷʚʣʷʝʪʩʷ ʧʳʣʴʮʘ ʦʣʴʭʠ ʠ ʙʝʨʝʟʳ, ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ ʧʦʨʦʜ, ʩ ʛʦʩʧʦʜʩʪʚʦʤ 

ʨʘʟʥʦʪʨʘʚʴʷ. ɽʱʝ ʚʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʜʨʝʚʝʩʥʘʷ ʧʳʣʴʮʘ ʠʩʯʝʟʘʝʪ, ʠ 

ʜʦʤʠʥʠʨʫʶʪ ʤʠʢʨʦʬʦʩʩʠʣʠʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɸ.ʀ. 

ʄʦʩʢʚʠʪʠʥ [1962], ʧʝʨʝʩʤʦʪʨʝʚ ʤʘʪʝʨʠʘʣʳ ɺ.ʇ. ɻʨʠʯʫʢʘ [1954], 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʤʘʢʩʠʤʫʤ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʩʫʱʝ-

ʩʪʚʦʚʘʣʠ ʣʝʩʦʪʫʥʜʨʦʚʳʝ ʣʘʥʜʰʘʬʪʳ, ʩ ʤʝʨʟʣʦʪʥʳʤʠ ʜʝʬʦʨʤʘ-

ʮʠʷʤʠ ʦʩʘʜʢʦʚ ʢʨʦʚʣʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. 

ʆʙʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʅʠʞʥʝʡ ɺʦʣ-

ʛʠ ʚʧrʦʣʥʝʥʦ ɿ.ʇ. ɻʫʙʦʥʠʥʦʡ [ʆʙʠʜʠʝʥʪʦʚʘ, ɻʫʙʦʥʠʥʘ, 1962]. ɺ 

ʨʘʟʨʝʟʝ ʈʦʚʥʦʝ ʚ ʝʛʦ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘ ʰʦʢʦʣʘʜʥʳʭ 
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ʛʣʠʥ ʭʘʨʘʢʪʝʨʥʳ ʩʧʝʢʪʨʳ ʣʝʩʥʦʛʦ ʪʠʧʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʳʣʴʮʳ 

ʝʣʠ ʠ ʩʦʩʥʳ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʛʣʠʥ ʠʤʝʝʪ ʧʝʨʝʭʦʜʥʳʝ ʩʧʝʢʪʨʳ ʩ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʧʳʣʴʮʳ ʙʝʨʝʟʳ, ʘ ʝʱʝ ʚʳʰʝ ï ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠ-

ʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʚʳʰʝ ʜʣʷ ʢʨʦʶʱʠʭ ʧʦʨʦʜ ʪʠʧʠʯʥʳ ʩʪʝʧʥʳʝ ʪʠ-

ʧʳ ʩʧʝʢʪʨʘ. 

ɺ ʨʘʟʨʝʟʝ ʊʘʨʣʳʥʦʚʢʘ ɿ.ʇ. ɻʫʙʦʥʠʥʦʡ ʦʪʤʝʯʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ: ʚ ʧʝʩʢʝ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʢʪʨʳ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ; ʚ ʣʝʞʘʱʠʭ ʚʳʰʝ ʧʝʩʢʘʭ 

ʠ ʛʣʠʥʘʭ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʳʣʴʮʳ ʜʨʝ-

ʚʝʩʥʳʭ ʠ ʪʨʘʚʷʥʠʩʪʳʭ ʧʦʨʦʜ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʧʦʨʳ. ɺ ʮʝʣʦʤ, 

ʧʦ ʘʚʪʦʨʫ, ʚ ʵʧʦʭʫ ʠʥʛʨʝʩʩʠʠ ʭʚʘʣʳʥʩʢʦʛʦ ʤʦʨʷ ʦʪʤʝʯʘʝʪʩʷ ʦʧʨʝ-

ʜʝʣʝʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ, ʧʦʷʚʣʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʣʝʩʦʚ ʰʠʨʦ-

ʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʚʠʪʠʝ ʩʪʝʧʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʄ.ʇ. ɹʨʠʮʳʥʘ [1954] ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɺ.ʇ. ɻʨʠʯʫʢʘ [1952; 1954] 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʚ ʵʧʦʭʫ ʥʘʢʦʧʣʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ (ʧʝʨʚʘʷ 

ʠʥʛʨʝʩʩʠʦʥʥʘʷ ʩʪʘʜʠʷ) ʢʣʠʤʘʪ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʦʩʪʘʚʘʣʩʷ 

ʚʣʘʞʥʳʤ, ʩʦʜʝʨʞʘʥʠʝ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʩʦʩʪʘʚʣʷʣʦ 80ï86% (ʙʝ-

ʨʝʟʘ, ʝʣʴ, ʩʦʩʥʘ), ʘ ʪʨʘʚ ʥʝ ʙʦʣʝʝ 6%. ʇʘʣʠʥʦʣʦʛʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʛʣʠʥ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʞʥʝʡ, ʟʜʝʩʴ ʢʦʣʠʯʝʩʪʚʦ ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 34ï37%, ʘ ʪʨʘʚʷʥʠʩʪrʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 

20ï49%, ʠ ʚʩʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʵʧʦʭʫ ʠʩʩʫʰʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʦʩ-

ʪʝʧʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ɽ.ɸ. ʉʧʠʨʠʜʦʥʦʚʦʡ [ʃʘʚʨʫʰʠʥ ʠ ʜʨ., 2014] ʚʳʧʦʣʥʝʥ ʧʘʣʠʥʦ-

ʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʥʠʞʥʝʚʦʣʞʩʢʠʭ ʨʘʟ-

ʨʝʟʘʭ ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ, ʂʦʣʦʙʦʚʢʘ ʠ ʎʘʛʘʥ-ɸʤʘʥ. ʇʦ ʝʝ ʜʘʥʥʳʤ 

ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʨʝʚʝʩʥʳʤʠ ʠ ʥʝʜʨʝʚʝʩʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʠ ʠʭ 

ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʧʝʨʠʦʜʦʚ ʩʭʝʤʳ ɹʣʠʪʪʘ-ʉʝʨʥʘʥʜʝʨʘ. ʊʘʢ, ʜʣʷ 

ʙʝʣʣʠʥʛʘ ʠ ʘʣʣʝʨʝʜʘ ʪʠʧʠʯʥʳʤʠ ʙʳʣʠ ʩʧʝʢʪʨʳ ʣʝʩʥʦʛʦ ʪʠʧʘ ʩ 

ʛʦʩʧʦʜʩʪʚʦʤ ʭʚʦʡʥʳʭ (ʩʦʩʥʳ, ʝʣʠ) ʠ ʝʜʠʥʠʯʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʧʳʣʴʮʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ. ʉʨʝʜʠ ʧʳʣʴʮʳ ʪʨʘʚʥ̫ʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʦʣʳʥʠ ʠ ʟʣʘʢʠ, ʨʝʞʝ ʤʘʨʝ-

ʚʳʝ. 

ɼʣʷ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʜʨʠʘʩʘ ʪʠʧʠʯʥʦʡ ʦʢʘʟʘʣʘʩʴ ʧʳʣʴʮʘ 

ʥʝʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʢʫʩʪʘʨʥʠʯʢʦ-

ʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʣʘʢʘʤʠ, ʧʦʣʳʥʴʶ ʠ ʤʘʨʝʚr-

ʤʠ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʠʥʪʝʨʝʩʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʜʥʝʛʦ ʣʝʜʥʠʢʦʚʴʷ ï 
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ʵʧʦʭʠ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ʂ ʩʦʞʘ-

ʣʝʥʠʶ, ʩʣʘʙʦʝ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ (ʝʜʠʥʠʯʥʳʤʠ 

ʜʘʪʠʨʦʚʢʘʤʠ ʦʭʚʘʯʝʥ ʣʠʰʴ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 12.0ï13.2 ʪʳʩ. 

ʣʝʪ) ʚʳʜʝʣʝʥʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʛʣʘʩʠʪʴʩʷ ʩ ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʧʨʠʥʷʪʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʭʝʤʝ. ʊʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʩʦ-

ʤʥʝʥʠʝ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʨʷʤʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ, ʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʩʝ-

ʚʝʨʘ ʠ ʶʛʘ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ.  

ɺ ʜʦʣʠʥʝ ʨ ʋʨʘʣ ʠʥʪʝʨʝʩʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ-

ʣʫʯʝʥʳ ʧʦ ʨʘʟʨʝʟʘʤ ʄʝʨʛʝʥʝʚʦ ʠ ʍʘʨʴʢʠʥʦ [ʗʭʠʤʦʚʠʯ, 1986]. ɺ 

ʄʝʨʛʝʥʝʚʦ ʚ ʧʝʩʯʘʥʳʭ ʬʘʮʠʷʭ ʭʚʘʣʳʥʩʢʠʭ ʦʩʘʜʢʦʚ ʦʧʨʝʜʝʣʝʥʘ 

ʦʙʠʣʴʥʘʷ ʧʳʣʴʮʘ ʜʨʝʚʝʩʥʳʭ (ʜʦʤʠʥʘʥʪʳ ï Pinus sect. Eupitus ʠ 

Picea, ʧʨʠʩʫʪʩʪʚʫʶʪ Ulmus, Quereus, Carpinus ʠ ʜʨʫʛʠʝ ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ). ʉʨʝʜʠ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʥʦʛʦ ʟʣʘʢʦʚ ʠ ʧʦʣʳʥʠ ʠ ʟʘʤʝʪʥʘ ʨʦʣʴ ʧʳʣʴʮʳ ʚʦʜʥʳʭ ʠ ʣʫʛʦʚʦ-

ʩʪʝʧʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺ ʨʘʟʨʝʟʝ ʍʘʨʴʢʠʥʦ ʠʟ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʧʨʦʩʣʦʝʚ ʧʝʩʢʘ ʦʧ-

ʨʝʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʠʥʳʝ ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ï ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʭʚʘʣʳʥʩʢʦʡ ʪʦʣʱʠ ʦʥʠ ʩʭʦʜʥʳ ʩ ʧʳʣʴʮʦʡ ʨʘʟʨʝʟʘ ʄʝʨʛʝʥʝʚʦ, ʘ 

ʚʳʰʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʥʳ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʦʩʧʦʜʩʪʚʦ ʚ ʢʦʥʮʝ 

ʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʤʘʨʝʚʳʭ 

ʩʪʝʧʝʡ ʩ ʦʙʠʣʠʝʤ ʧʦʣʳʥʠ, ʩ ʨʝʜʢʦʡ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʥʘ ʙʝʨʝʛʘʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ. 

ʇʦ ʥʘʰʠʤ ʤʘʪʝʨʠʘʣʘʤ ʠʟ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʦʚ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. 

ɺʦʣʛʠ ʉʝʨʦʛʣʘʟʦʚʢʘ ʠ ʈʘʡʛʦʨʦʜ, ʊ.ʌ. ʊʨʝʛʫʙ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʘ-

ʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʪʘʙʣ. 9). 

ʈʘʟʨʝʟ ʉʝʨʦʛʣʘʟʦʚʢʘ (ʪʘʙʣ. 10). ʆʙʱʠʡ ʩʦʩʪʘʚ ʩʧʝʢʪʨʘ ʦʪʨʘʞʘ-

ʝʪ ʣʝʩʥʦʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʅʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ 

ʨʘʟʚʠʪʳ ʩʦʩʥʦʚʦ-ʝʣʦʚʳʝ ʣʝʩʘ, ʛʜʝ ʜʦʤʠʥʘʥʪʦʡ ʙʳʣʘ ʝʣʴ. ʊʨʘʚʷʥʠ-

ʩʪʳʡ ʧʦʢʨʦʚ ʙʳʣ ʨʘʟʚʠʪ ʩʣʘʙʦ, ʪʘʢ ʢʘʢ ʚ ʝʣʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʥ 

ʩʠʣʴʥʦ ʫʛʥʝʪʘʝʪʩʷ ʢʨʦʥʘʤʠ ʝʣʠ. ʉʧʦʨʦʚʳʝ ʨʘʩʪʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʦʨʘʤʠ ʤʥʦʛʦʥʦʞʢʦʚʳʭ (Polypodiaceae), ʯʠʩʪʦʫʩ-

ʪʦʚʳʭ (Osmimdaceae). ʫʞʦʚʥʠʢʦʚʳʭ (Ophioglossaceae) ʠ ʩʬʘʛʥʦ-

ʚʳʭ ʤʭʦʚ (Sphagnum). ʊʘʢʦʡ ʩʦʩʪʘʚ ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʦʯʝʪʘ-

ʥʠʠ ʩ ʦʙʠʣʠʝʤ ʧʳʣʴʮʳ ʝʣʠ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʤʷʛ-

ʢʠʡ ʠ ʚʣʘʞʥʳʡ ʢʣʠʤʘʪ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ʊʘʙʣ. 9. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

 
 

ʈʘʟʨʝʟ ʈʘʡʛʦʨʦʜ (ʪʘʙʣ. 11). ɺ ʦʙʱʝʤ ʩʦʩʪʘʚʝ ʩʧʝʢʪʨʦʚ ʧʨʝʦʙ-

ʣʘʜʘʝʪ ʧʳʣʴʮʘ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ 

ʛʦʣʦʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʥʘ ʧʨʠ-

ʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʚʭʦʞʜʝ-

ʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʪʘʢʠʭ ʢʘʢ Quercus, 

Tilia, Ulmus, Nyssa, Magnolia. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ, 

ʚʦʟʤʦʞʥʦ, ʷʚʣʷʣʠʩʴ ʧʦʩʣʝʜʥʠʤʠ ʨʝʣʠʢʪʘʤʠ ʤʠʢʫʣʠʥʩʢʦʛʦ ʚʨʝʤʝ-

ʥʠ. ʇʦʣʠʤʠʢʪʦʚʳʡ ʩʦʩʪʘʚ ʧʳʣʴʮʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʝʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʪʁ ʦ ʰʠʨʦʢʦʤ ʨʘʟʚʠʪʠʠ 

ʝʣʦʚʦ- ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʭʣʘʜʥʦʛʦ, ʥʦ ʤʷʛʢʦʛʦ ʢʣʠ-

ʤʘʪʘ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ ʟʘʤʝʪʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ 

ʚ ʩʦʩʪʘʚʝ ʯʠʩʪʦʫʩʪʘ ʚʝʣʠʯʘʚʦʛʦ (Osmunda regalis) ʪʘʢʞʝ ʫʢʘʟʳʚʘ-

ʝʪ ʥʘ ʜʦʩʪʘʪʦʯʥʫʶ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʧʦ-

ʤʷʥʫʪʳʡ ʚʠʜ ʪʷʛʦʪʝʝʪ ʢ ʩʳʨʳʤ ʤʝʩʪʘʤ ʚ ʥʠʞʥʝʤ ʠ ʩʨʝʜʥʝʛʦʨʥʦʤ 

ʧʦʷʩʝ ʂʘʚʢʘʟʘ. 

ʂʨʘʪʢʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʰʦ-

ʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ ʠ ʚʢʣʶʯʘʶʱʠʤ ʠʭ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʤ ʦʪʣʦʞʝ-

ʥʠʷʤ ʧʦʢʘʟʚrʘʝʪ: 1. ʍʘʨʘʢʪʝʨʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʳʭ ʩʧʝʢʪʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʠʥ. 2. ɺ ʮʝʣʦʤ ʦʪʤʝ-

ʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʴʮʳ ʜʚʫʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ï 

ʩʧʝʢʪʨʦʚ ʣʝʩʥʦʛʦ ʪʠʧʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʳʣʴʮʳ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʠ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʡ ʬʣʦʨʳ. ɺʪʦʨʘʷ 

ʨʘʩʪʠʪʝʣʴʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ï ʵʪʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʳʣʴʮʳ ʩʪʝʧʥʦʡ 
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ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʈʝʞʝ ʦʪʤʝʯʘʶʪʩʷ ʧʳʣʴʮʝʚʳʝ ʩʧʝʢ-

ʪʨʳ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ ʩ ʙʣʠʟʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠ-

ʩʪʳʭ ʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʧʦʨ. 

 

ʊʘʙʣ. 10. ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝ-

ʥʠʡ ʨʘʟʨʝʟʘ ʉʝʨʦʛʣʘʟʦʚʢʘ (* ï ʝʜʠʥʠʯʥʳʝ) 
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ʊʘʙʣ. 10. ʇʨʦʜʦʣʞʝʥʠʝ 

 
 



97 

ʊʘʙʣ. 11. ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝ-

ʥʠʡ ʨʘʟʨʝʟʘ ʈʘʡʛʦʨʦʜ 

 



98 

ʊʘʙʣ. 11. ʇʨʦʜʦʣʞʝʥʠʝ 
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ɺ ʢʨʫʧʥʳʭ ʯʝʨʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ, ʧʦʜʤʝʯʝʥʥʘʷ ɺ.ʇ. 

ɻʨʠʯʫʢʦʤ [1954]: ʩʤʝʥʘ ʧʦ ʨʘʟʨʝʟʫ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʳʣʴʮʦʡ 

ʪʨʘʚ ʠ ʩʧʦʨ. ɺ ʨʘʟʨʝʟʘʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʳʣʴʮʘ ʠ ʩʧʦʨʳ, ʫʢʘʟʳ-

ʚʘʶʱʠʝ ʥʘ ʣʝʩʦʪʫʥʜʨʦʚʳʝ ʣʘʥʜʰʘʬʪʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʉʝʚʝʨʥʦʤ 

ʇʨʠʢʘʩʧʠʠ ɸ.ʀ. ʄʦʩʢʚʠʪʠʥʳʤ [1962]. 

ʇʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʧʦʭʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʶʱʝʡ ʠ ʥʘʢʦʧʣʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ɺʪʦʨʦʝ 

ʩʣʝʜʩʪʚʠʝ ï ʵʪʦ ʥʘʣʠʯʠʝ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʉʨʝʜʥʝʛʦ ʇʦ-

ʚʦʣʞʴʷ, ʜʦʣʠʥʳ ʠ ʜʝʣʴʪʳ ɺʦʣʛʠ ʜʦ ʜʦʣʠʥʳ ʨ.ʋʨʘʣʘ ʠ ɿʘʫʨʘʣʴʷ, 

ʥʘ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʦʚʘʣʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʣʘʥʜʰʘʬ-

ʪʳ. 
 

4.2. ʈʘʜʠʦʫʛʣʝʨʦʜʥʘʷ ʭʨʦʥʦʣʦʛʠʷ ʠ ʧʘʣʝʦʤʘʛʥʝʪʠʟʤ. 

 

ʈʘʜʠʦʫʛʣʝʨʦʜʥʘʷ ʭʨʦʥʦʣʦʛʠʷ.  

ʍʨʦʥʦʣʦʛʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ ʪʝʩʥʦ 

ʫʚʷʟʘʥʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ 

ʂʘʩʧʠʷ, ʪʦʯʥʝʝ, ʩ ʝʝ ʤʘʢʩʠʤʫʤʦʤ, ʢ ʢʦʪʦʨʦʤʫ ʛʣʠʥʳ ʦʪʥʦʩʷʪʩʷ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ 

ʥʝʦʜʥʦʟʥʘʯʥʳ, ʠ ʩʫɦ ʝʩʪʚʫʶʪ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʤʥʝʥʠʷ ʦʙ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ çʜʨʝʚʥʦʩʪʠè (ʩʝʨʝʜʠʥʘ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ) ʠ 

çʤʦʣʦʜʦʩʪʠè (ʢʦʥʝʮ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ) ʪʨʘʥʩʛʨʝʩʩʠʠ. ʇʝʨʚʘʷ 

ʪʦʯʢʘ ʟʨʝʥʠʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ɻ.ʀ. ʈʳʯʘʛʦʚʳʤ [1997, 2014], 

ʦʧʨʝʜʝʣʠʚʰʠʤ ʚʦʟʨʘʩʪ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʠʥʪʝʨʚʘ-

ʣʦʤ 70ï40 ʪʳʩ. ʣʝʪ ʩ ʤʘʢʩʠʤʫʤʦʤ ʦʢʦʣʦ 60 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ. ɹʣʠʟ-

ʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʩʢʘʟʘʥʳ ʠ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ [ɺʘʩʠʣʴ-

ʝʚ, 1961; ʌʝʜʦʨʦʚ, 1978 ʠ ʜʨ.], ʚʦ ʤʥʦʛʦʤ ʦʥʠ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ 

ʤʘʪʝʨʠʘʣʘʭ ʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ [ʈʳʯʘʛʦʚ, 1977] ʠ 

ʤʥʝʥʠʠ ʦ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʚʦʟ-

ʨʘʩʪʘ ʨʘʥʥʝʡ ʭʚʘʣʳʥʠ ʧʦ ʨʘʢʦʚʠʥʘʤ ʤʦʣʣʶʩʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʠʭ 

ʪʦʥʢʦʩʪʚʦʨʯʘʪʦʩʪʠ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʨʘʢʦʚʠʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [ɸʨʩʣʘʥʦʚ, 1988 ʠ ʜʨ.], ʘ ʪʘʢʞʝ ʦʙʱʝʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʂʘʩʧʠʷ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʚʳʭ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʨʘʢʦʚʠʥ 

ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʭ ʤʦʣʣʶʩʢʦʚ, ʫʢʘʟʘʚʰʠʭ ʥʘ ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ (10ï

25 ʪʳʩ. ʣʝʪ), ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ ʤʘʩʩʦʚʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ, ʩʪʘʣ 

ʦʯʝʚʠʜʥʳʤ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ ʦʩʘʜʢʦʚ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ 
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ʪʨʘʥʩʛʨʝʩʩʠʠ [ʉʚʠʪʦʯ ʠ ʜʨ., 1997; ʃʝʦʥʦʚ ʠ ʜʨ., 2002 ʠ ʜʨ.], ʦʪʥʦ-

ʩʷʱʠʡʩʷ ʢ ʩʘʤʦʤʫ ʢʦʥʮʫ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (15ï11 ʪʳʩ. ʣʝʪ 

ʥʘʟʘʜ), ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʆʪʤʝʯʝʥʥʦʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʰʦʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦ ʥʠʤ ʧʦʣʫʯʝʥʦ ʙʦʣʝʝ 30 ʜʘʪʠʨʦʚʦʢ (ʪʘʙʣ. 12). ʆʥʠ ʚʳ-

ʧʦʣʥʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʘʥʘʣʠʟʘ 

(ʩʮʠʥʪʠʣʷʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ï 23 ʜʘʪʳ, ʤʝʪʦʜʦʤ AMS ï 8 ʜʘʪ) ʚ 

ʨʘʟʥʳʭ ʣʘʙʦʨʘʪʦʨʠ̫ ʭ (ɻɽʆʍʀ, ɻʀʅ, ʄɻʋ, ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʠ 

ɸʨʠʟʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ) ʧʦ ʢʘʨʙʦʥʘʪʫ ʨʘʢʦʚʠʥ ʨʘʥʥʝʭʚʘʣʳʥ-

ʩʢʠʭ ʤʦʣʣʶʩʢʦʚ; ʨʘʟʥʳʤʠ ʧʨʠʝʤʘʤʠ ʦʪʩʯʝʪʘ (ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ 

ʚʦʟʨʘʩʪ ʠ ʢʘʣʝʥʜʘʨʥʳʡ ʚʦʟʨʘʩʪ). ʇʦʣʫʯʝʥʥʳʡ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ 

ʠʥʪʝʨʚʘʣ ʜʘʪ cʦʩʪʘʚʣʷʝʪ 11ï13.2 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ, ʢʘʣʝʥʜʘʨʥʳʡ 

12860ï16270. 

ʇʨʠ ʜʘʪʠʨʦʚʘʥʠʠ ʨʘʢʦʚʠʥʥʳʡ ʤʘʪʝʨʠʘʣ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʠʟ 

ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʦʚ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ, ʧʦ 

ʜʦʣʠʥʝ ʨ. ɺʦʣʛʠ (ʏʝʨʥʳʡ ʗʨ, ʎʘʛʘʥ-ɸʤʘʥ, ʉʚʝʪʣʳʡ ʗʨ, ʅʠʞʥʷʷ 

ɸʭʪʫʙʘ, ɽʥʦʪʘʝʚʢʘ) ʠ ʜʦʣʠʥʝ ʨ. ʋʨʘʣʘ (ʄʘʨʛʝʥʝʚʦ, ʍʘʨʴʢʠʥʦ). 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪ (11) ʧʦʣʫʯʝʥʦ ʧʦ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʤ 

ʦʪʣʦʞʝʥʠʷʤ ʨʘʟʨʝʟʘ ʏʝʨʥr ʡ ʗʨ, ʠʭ ʟʥʘʯʝʥʠʷ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʠʥ-

ʪʝʨʚʘʣʝ 11610ï12550 ʣʝʪ ʥʘʟʘʜ (ʉɸ ï 13290ï15270 ʣʝʪ ʥʘʟʘʜ) ʠ, 

ʯʪʦ ʚʘʞʥʦ, ʧʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɽʱʝ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʜʘʪʠʨʦʚʦʢ ʦʪʤʝʯʘʝʪʩʷ ʧʦ ʨʘʟʨʝʟʫ 

ʉʚʝʪʣʳʡ ʗʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʯʠʪʘʪʴ ʩʪʨʘʪʦ- ʠ ʭʨʦʥʦʪʠʧʠ-

ʯʝʩʢʠʤ; ʟʜʝʩʴ ʫʩʪʘʥʦʚʣʝʥ ʚʦʟʨʘʩʪ ʛʣʠʥ ʚ ʠʥʪʝʨʚʘʣʝ 11450ï11790 

ʣʝʪ ʥʘʟʘʜ (ʉɸ ï 13340ï13730). 

ɸʥʘʣʦʛʠʯʥʦʝ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʰʦʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ ʠ ʧʦ ʥʘʠʙʦ-

ʣʝʝ ʧʦʣʥʦ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʤʫ ʨʘʟʨʝʟʫ ʎʘʛʘʥ-

ɸʤʘʥ ï 12060ï12470 ʣʝʪ ʥʘʟʘʜ. 

ɺ ʨʘʟʨʝʟʝ ɽʥʦʪʘʝʚʢʘ ʚʦʟʨʘʩʪ ʛʣʠʥ 11000ï13000 ʣʝʪ, ʘ ʧʝʨʝʢʨʳ-

ʚʘʶʱʠʭ ʠʭ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 7330 ʠ 7200 ʣʝʪ [ʉʚʠ-

ʪʦʯ, ʗʥʠʥʘ, 1997]. ɺ ʜʦʣʠʥʝ ʨ. ʋʨʘʣʘ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ 

ʛʣʠʥ ʫʩʪʘʥʦʚʣʝʥ ʚ 11090, 11490 ʠ 17100 ʣʝʪ ʥʘʟʘʜ [ʗʭʠʤʦʚʠʯ ʠ 

ʜʨ, 1986]. 

ʇʦ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ʜʦʣʠʥʳ ʨ.ʋʨʘʣʘ, ʩʦʜʝʨʞʘ-

ʱʠʤ ʧʨʦʩʣʦʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʍ.ɸ. ɸʨʩʣʘʥʦʚ) ʚʳʧʦʣʥʝʥʘ ʩʝʨʠʷ ʫʨʘʥʦ-ʠʦʥʦʚʳʭ 

ʜʘʪʠʨʦʚʦʢ [ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986]. ɼʘʪʠʨʦʚʘʥʳ ʨʘʢʦʚʠʥʳ ʨʫʢʦʚʦ-

ʜʷʱʠʭ ʨʘʥʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʟ ʨʘʟʨʝʟʦʚ ʂʦʞʝʭʘʨʦʚʦ, 
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ʄʝʨʛʝʥʝʚʦ ʠ ʀʥʜʝʨ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʡ ʜʘʪʳ 8850Ñ700 ʣʝʪ 

ʥʘʟʘʜ (ʃy-842), ʚʩʝ ʦʥʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣ 11ï14 ʪʳʩ. ʣʝʪ, 

ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘ-

ʪʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʩʦʛʣʘʩʠʪʩɹʷ ʩ ʘʚʪʦʨʘʤʠ ʧʫʙʣʠʢʘʮʠʡ 

[ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986], ʩʯʠʪʘʶʱʠʤʠ ʠʭ ʦʤʦʣʦʞʝʥʥʳʤʠ. 

 
ʊʘʙʣ. 12. ʈʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʠʨʦʚʢʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʉʝʚʝʨʥʦʛʦ ʇʨʠ-

ʢʘʩʧʠʷ 
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ʆʪʤʝʯʝʥʥʦʝ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʦʟʨʘʩʪʥʦʡ ʠʥ-

ʪʝʨʚʘʣ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʤʘʢʩʠʤʫʤʫ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʨʘ-

ʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʠ çʤʦʣʦʜʦʡè, ʨʘʩ-

ʧʦʣʘʛʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 11ï13 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ (ʉɸ ï 12ï16 ʪʳʩ. ʣʝʪ 

ʥʘʟʘʜ)
2
. 

ʕʪʦʤʫ ʚʳʚʦʜʫ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʠ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʛʝʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʧʨʠʝʤʘʤʠ ʘʥʘʣʠʟʘ [ʉʚʠʪʦʯ ʠ ʜʨ., 

1997]. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʟʘʣʝʛʘʶʪ ʧʨʷʤʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʝʨʝ-

ʢʨʳʪʳ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʯʚʦʡ; ʦʙʨʘʟʫʝʤʳʝ ʠʤʠ ʛʝʦʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʝʬʦʨʤʠʨʦʚʘʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʜʚʠʞʝʥʠʷʤʠ, ʘ ʦʪʣʦʞʝʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʙʣʠʟʢʠʤʠ ʧʦ ʩʦʩʪʘ-

ʚʫ ʢʦʤʧʣʝʢʩʘʤʠ ʤʦʣʣʶʩʢʦʚ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ 

ʨʘʩʧʦʣʘʛʘʶʱʠʤʠʩʷ ʚ ʧʝʩʢʘʭ ʩʨʝʜʠ ʠʟʦʣʠʨʫʶʱʠʭ ʠʭ ʛʣʠʥʠʩʪʳʭ 

ʛʦʨʠʟʦʥʪʦʚ. 

ʇʘʣʝʦʤʘʛʥʝʪʠʟʤ. ʇʘʣʝʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʦʢʦʣʘʜ-

ʥʳʭ ʛʣʠʥ ʚʳʧʦʣʥʝʥʳ ʧʦ ʨʘʟʨʝʟʘʤ ʅʠʞʥʝʡ ɺʦʣʛʠ ʠ ʋʨʘʣʘ [ɽʨʝ-

ʤʠʥ, ʄʦʣʦʩʪʦʚʩʢʠʡ, 1981; ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986]. ɺ ʧʨʷʤʦʥʘʤʘʛ-

ʥʠʯʝʥʥʳʭ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʜʦʣʠʥʳ ɺʦʣʛʠ ï ʚ ʚʝʨʭ-

ʥʝʭʘʟʘʨʩʢʠʭ, ʘʪʝʣʴʩʢʠʭ ʠ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʭ ʦʩʘʜʢʘʭ ï ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʜʚʝ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʝ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʟʦʥʳ, ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʠʝ ʯʝʨʝʜʦʚʘʥʠʝ ʫʟʢʠʭ ʩʫʙʟʦʥ ʦʙʨʘʪʥʦʡ, ʧʨʷʤʦʡ, ʨʝʞʝ ʘʥʦʤʘʣʴ-

ʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. ɺ ʨʘʟʨʝʟʝ ʉʝʨʦʛʣʘʟʦʚʢʘ ʚ ʦʩʥʦʚʘʥʠʠ ʥʠʞʥʝʡ 

ʭʚʘʣʳʥʠ ʚ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʦʥʘ ʧʝ-

ʨʝʤʝʥʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. ɺ ʜʨʫʛʠʭ ʨʘʟʨʝʟʘʭ (ʃʝʥʠʥʦ, ɺʣʘʜʠʤʠʨʦʚ-

ʢʘ, ɽʥʦʪʘʝʚʢʘ, ʂʦʧʘʥʦʚʢʘ) ʚ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʪʘʢʞʝ 

ʦʙʥʘʨʫʞʝʥʳ ʫʯʘʩʪʢʠ ʦʙʨʘʪʥʦʡ ʠʣʠ ʘʥʦʤʘʣʴʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ. 

ɺ ʜʦʣʠʥʝ ʨ. ʋʨʘʣ, ʚ ʨʘʟʨʝʟʝ ʏʘʧʘʝʚʢʘ, ʚ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʷʭ [ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986] ʦʧʨʝʜʝʣʝʥʘ ʧʘʣʝʦʤʘʛʥʠʪʥʘʷ 

ʘʥʦʤʘʣʠʷ, ʠʤʝʶʱʘʷ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ, ʬʠʢʩʠʨʫʝʤʘʷ ʧʦ ʧʘʣʝʦ-

ʤʘʛʥʠʪʥʦʤʫ ʩʢʣʦʥʝʥʠʶ (D) ʠ ʥʘʢʣʦʥʝʥʠʶ (I). 

ɺ ʨʘʟʨʝʟʝ ʄʝʨʛʝʥʝʚʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦ-

ʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʫʨʦʚʥʷ. ʇʦ 

ʜʚʫʤ ʫʨʦʚʥʷʤ ʦʧʨʝʜʝʣʝʥʳ ʘʥʦʤʘʣʠʠ ʠ ʚ ʨʘʟʨʝʟʝ ʂʦʞʝʭʘʨʦʚʩʢʠʡ. 

ʇʦ ʤʥʝʥʠʶ ɺ.ʃ. ʗʭʠʤʦʚʠʯ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʥʠʞʥʝ-

ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʜʦʣʠʥʳ ʨ. ʋʨʘʣ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘ-

                                                           
2 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩ-

ʛʨʝʩʩʠʠ, ʛʜʝ ʧʝʨʚʳʡ ʦʪʤʝʯʘʣʩʷ ʦʢʦʣʦ 30 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ [ɹʝʟʨʦʜʥʳʭ ʠ ʜʨ., 2015]. 
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ʣʠʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʣʫʞʠʪʴ ʩʪʨʘʪʠʛʨʘʬʠ-

ʯʝʩʢʠʤ ʨʝʧʝʨʦʤ [ʗʭʠʤʦʚʠʯ ʠ ʜʨ., 1986]. 

 

4.3. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʦh-

ʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʦʩʥʦʚʘʥʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʛʠʧʩʦʤʝʪʨʠʠ ʠ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ. 

ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [ʇʨʘʚʦʩʣʘʚʣʝʚ, 1908, 1926; ɾʫʢʦʚ, 

1935; ʂʘʨʘʥʜʝʝʚʘ, 1951; ʅʠʢʦʣʘʝʚ, 1935] ʧʦʣʘʛʘʣʠ, ʯʪʦ ʰʦʢʦʣʘʜ-

ʥʳʝ ʛʣʠʥʳ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʉʝʚʝʨʥʦʤ 

ʇʨʠʢʘʩʧʠʠ, ʩʭʦʜʥʫʶ ʭʚʘʣʳʥʩʢʫʶ ʬʘʫʥʫ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʝʜʠʥʦʤʫ ï 

ʥʠʞʥʝʭʚʘʣʳʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ. ɽ.ɺ. ʐʘʥʮʝʨ [1951] ʠ 

ɸ.ʀ. ʄʦʩʢʚʠʪʠʥ [1958] ʩʯʠʪʘʣʠ ʛʣʠʥʳ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʩʪʨʘ-

ʪʠʛʨʘʬʠʯʝʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ, ʘ ʪʦʣʴʢʦ ʬʘʮʠʝʡ ʭʚʘʣʳʥʩʢʦʛʦ 

ʤʦʨʷ, ʚʧrʦʣʥʷʶʱʝʡ ʜʝʧʨʝʩʩʠʠ ʜʦʭʚʘʣʳʥʩʢʦʛʦ ʨʝʣʴʝʬʘ. 

ʇʦ ʄ.ʇ. ɹʨʠʮʳʥʦʡ [1954] ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʠʤʝʶʪ ʠʥʛʨʝʩ-

ʩʠʦʥʥʦʝ, ʘ ʥʝ ʧʦʚʩʝʤʝʩʪʥʦʝ ʟʘʣʝʛʘʥʠʝ. ɺ ʜʚʫʯʣʝʥʥʦʤ ʥʠʞʥʝʭʚʘ-

ʣʳʥʩʢʦʤ ʨʘʟʨʝʟʝ ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʠʟʘʤ ʝʛʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʛʜʝ 

ʥʘ ʘʙʩ. ʦʪʤʝʪʢʘʭ ʜʦ 20ï25 ʤ ʦʙʨʘʟʫʶʪ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʥʘʯʘʣʴ-

ʥʦʡ ʩʪʘʜʠʠ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʠʥʛʨʝʩʩʠʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʡ 

ʦʙʝʜʥʝʥʥʦʡ ʤʘʣʘʢʦʬʘʫʥʦʡ (Monodacna, Adacna, Dreissena). ɺʳʰʝ 

ʦʪʣʦʞʝʥʠʷ ʩʤʝʥʷʶʪʩʷ ʦʩʘʜʢʘʤʠ ʤʘʢʩʠʤʫʤʘ ʠʥʛʨʝʩʩʠʠ ʩ ʙʦʛʘʪʦʡ 

ʭʚʘʣʳʥʩʢʦʡ ʤʘʣʘʢʦʬʘʫʥʦʡ (Didacna protracta, D. trigonoides 

(ebersini) ʠ ʜʨ.). 

ɹʣʠʟʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʩʢʘʟʘʥʳ ʖ.ʄ. ɺʘʩʠʣʴʝʚʳʤ [1961] ï 

ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʦ ʦʪʤʝʪʦʢ 20ï25 ʤ, ʠʤʝʶʪ 

ʩʨʝʜʥʝʭʚʘʣʳʥʩʢʠʡ ʚʦʟʨʘʩʪ ʠ ʩʣʘʛʘʶʪ ʩʨʝʜʥʝʭʚʘʣʳʥʩʢʫʶ ʤʦʨ-

ʩʢʫʶ ʪʝʨʨʘʩʫ. ʆʪʣʦʞʝʥʠʷ ʧʨʠʩʣʦʥʷʶʪʩʷ, ʣʠʙʦ ʩ ʧʝʨʝʨʳʚʦʤ ʧʝʨʝ-

ʢʨʳʚʘʶʪ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʝ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʦʙʠʣʴʥʦʡ ʤʘʣʘʢʦʬʘʫʥʦʡ. 

ʇ.ɺ. ʌʝʜʦʨʦʚ [1957] ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʩʚʷʟʳʚʘʣ ʩʦ ʚʪʦʨʳʤ 

ʵʪʘʧʦʤ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ, ʦʪʤʝʯʝʥʥʳʤ ʙʝʨʝʛʦʚʦʡ 

ʣʠʥʠʝʡ 20ï25 ʤ ʘʙʩ. ʚʳʩ. ʇʦ ʧʦʣʦʞʝʥʠʶ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʭʚʘʣʳʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ɺ.ɸ. ʄʦʨʦʟʦʚ [1955] 

ʦʪʥʝʩ ʠʭ ʢ ʚʝʨʭʥʝʤʫ ʛʦʨʠʟʦʥʪʫ ʭʚʘʣʳʥʩʢʦʛʦ ʷʨʫʩʘ. 

ɻ.ɺ. ʆʙʠʜʠʝʥʪʦʚʘ [1962], ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʧʦ ʅʠʞ-

ʥʝʤʫ ʠ ʉʨʝʜʥʝʤʫ ʇʦʚʦʣʞʴʶ, ʩʦʛʣʘʩʠʣʘʩʴ ʩ ʦʪʥʝʩʝʥʠʝʤ ʰʦʢʦʣʘʜ-

ʥʳʭ ʛʣʠʥ ʢ ʩʨʝʜʥʝʭʚʘʣʳʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ. ʆʥʘ ʦʪʤʝʪʠʣʘ, ʯʪʦ ʩʘʤ 

ʨʘʟʨʝʟ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ï ʚ ʦʩʥʦʚʘʥʠʠ ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ 
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ʰʦʢʦʣʘʜʥʳʤʠ ʛʣʠʥʘʤʠ, ʚʳʰʝ ʛʣʠʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ ʩʥʦʚʘ ʧʝʨʝ-

ʩʣʘʠʚʘʥʠʝʤ ʧʝʩʢʦʚ ʠ ʛʣʠʥ ʚ ʨʘʟʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ. 

ɺ.ʃ. ʗʭʠʤʦʚʠʯ ʠ ʜʨ. [1986] ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʨʘʟʨʝʟʘ ʍʘʨʴ-

ʢʠʥʦ (ʚ ʜʦʣʠʥʝ ʨ. ʋʨʘʣ) ʦʪʥʝʩʣʘ ʢ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʤ ʦʪʣʦʞʝʥʠ-

ʷʤ. ʆʥʠ ʟʘʣʝʛʘʶʪ ʥʘ ʦʪʤʝʪʢʘʭ ʥʠʞʝ 0 ʤ, ʩʦʜʝʨʞʘʪ ʨʝʜʢʠʝ ʨʘʢʦʚʠ-

ʥʳ: Didacna trigonoides (ebersini), Monodacna caspia, Hypanis 

plicatus, Dreissena polymorpha ʠ ʜʘʪʠʨʦʚʘʥʳ 8850°700 ʣʝʪ (ʃʫ-

842). 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʧʦ ʚʦʟʨʘʩʪʫ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʠ ʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦ-

ʣʦʞʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʤʝʶʱʠʝʩʷ ʧʦ ʛʣʠʥʘʤ ʤʘʪʝ-

ʨʠʘʣʳ ʧʦ: 1 ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ; 2 ï ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʛʘʥʠʷ; 3 ï

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ; 4 ï ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ; 5 ï ʠʩʢʦ-

ʧʘʝʤʳʤ ʥʘʭʦʜʢʘʤ ʠ 6 ï ʘʙʩʦʣʶʪʥʳʤ ʜʘʪʠʨʦʚʢʘʤ. 

1. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʉʝʚʝʨʥʦʤ ʇʨʠʢʘʩ-

ʧʠʠ, ʠʭ ʦʙʰʠʨʥʳʝ ʧʦʣʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝ-

ʥʠʠ ʨ. ɺʦʣʛʠ, ʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʠ ʚ ʜʝʣʴʪʝ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʂʘʣʤʳʢʠʠ, ʜʝʧʨʝʩʩʠʷʭ ʣʝʚʦʙʝʨʝʞʴʷ ʨ. ɺʦʣʛʠ ʠ ʜʦʣʠʥʝ ʨ. ʋʨʘʣ. 

ʆʜʥʘʢʦ, ʧʦ ʧʣʦʱʘʜʠ ʛʣʠʥʳ ʥʝ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ, ʦʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʙʰʠʨʥʦʡ ʧʣʦʱʘʜʠ 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʚʜʦʣʴ ʧʨʝʜʩʳʨʪʦʚʦʛʦ ʫʩʪʫʧʘ ʠ 

ʣʠʰʴ ʵʧʠʟʦʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʂʘʣʤʳʢʠʠ ʠ ʚ ɿʘ-

ʫʨʘʣʴʝ. 

2. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʧʨʠʫʨʦʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʧʦʥʠʞʝ-

ʥʠʷʤ ʜʦʭʚʘʣʳʥʩʢʦʛʦ ʨʝʣʴʝʬʘ ï ʢ ʧʘʣʝʦʜʥʠʱʘʤ ʨʝʯʥʳʭ ʜʦʣʠʥ (ʵʩ-

ʪʫʘʨʠʝʚ) ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʧʘʣʝʦʜʝʧʨʝʩʩʠʷʤ 

ʚʦʜʦʨʘʟʜʝʣʦʚ. ʆʪ ʠʭ ʬʦʨʤʳ ʠ ʛʣʫʙʠʥʳ ʟʘʚʠʩʠʪ ʩʧʣʦʰʥʦʝ ʠʣʠ ʤʦ-

ʟʘʠʯʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʣʠʥʳ ʧʦ ʧʣʦʱʘʜʠ ʠ ʤʦʱʥʦʩʪʴ ʨʘʟʨʝʟʘ. 

3. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʩʦʛʣʘʩʫʝʪ-

ʩʷ ʩ ʦʙʱʠʤ ʚʳʩʦʪʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʇʨʠ-

ʢʘʩʧʠʷ ʠ ʫʨʦʚʥʝʤ ʚʦʜ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʄʘʢʩʠ-

ʤʘʣʴʥʦ ʚʳʩʦʢʦʝ ʟʘʣʝʛʘʥʠʝ ʛʣʠʥ ʦʪʤʝʯʘʝʪʩʷ ʚ ʜʦʣʠʥʝ ʉʨʝʜʥʝʡ 

ɺʦʣʛʠ, ʛʜʝ ʜʦʩʪʠʛʘʝʪ +40 ʤ ʘʙʩ. ʚʳʩʦʪʳ ʠ, ʚʦʟʤʦʞʥʦ, ʙʦʣʝʝ. ʅʘʠ-

ʙʦʣʝʝ ʰʠʨʦʢʦ ʛʣʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ 

ʦʢʦʣʦ 20ï25 ʤ. ʂ ʶʛʫ, ʩʦʛʣʘʩʥʦ ʦʙʱʝʤʫ ʫʢʣʦʥʫ ʥʠʟʤʝʥʥʦʩʪʠ, 

ʢʨʦʚʣʷ ʦʪʣʦʞʝʥʠʡ ʩʥʠʞʘʝʪʩʷ, ʠ ʚ ʧʨʠʤʦʨʩʢʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ ɺʦʣ-

ʛʠ ʛʣʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʪʤʝʪʢʘʭ ʥʠʞʝ -30 ʤ ʘʙʩ. ʚʳʩ. 

4. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʥʠʞʥʝʭʚʘʣʳʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʢʘʩ-
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ʧʠʡʩʢʦʛʦ ʧʣʝʡʩʪʦʮʝʥʘ, ʦʥʠ ʠʤʝʶʪ ʯʝʪʢʦʝ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ (ʨʫʢʦʚʦʜʷʱʠʝ ʚʠʜr ʜʠʜʘʢʥ) ʠ ʩʪʨʦʛʦ ʬʠʢʩʠʨʫʝʤʦʝ 

ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʜʦʩʪʦʚʝʨʥʳʤʠ ʤʘʨʢʠʨʫʶʱʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴ-

ʥʳʤʠ ʘʪʝʣʴʩʢʠʤʠ ʠ ʤʦʨʩʢʠʤʠ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

(ʨʠʩ. 18). 
 

 
ʈʠʩ. 18. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ. ʋʩʣʦʚʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʰʦʢʦʣʘʜʥʘʷ ʛʣʠʥʘ, 2 ï ʘʣʝʚʨʠʪ, 3 ï ʧʝʩʦʢ, 4 ï ʩʫʛʣʠʥʦʢ, 

5 ï ʧʦʛʨʝʙʝʥʥʘʷ ʧʦʯʚʘ, 6 ï ʨʘʟʤʳʚ, 7ï9 ï ʬʘʫʥʘ (7 ï Didacna protracta, 

D. parallella, D. trigonoides; 8 ï Didacna praetrigonoides; 9 ï Monodacna 

caspia, Adacna plycata, Hypanis plicatus). 

 

ʉʣʦʞʥʝʝ ʦʙʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʠ ʧʦʣʦʞʝʥʠʠ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥ ʚ ʩʘʤʦʤ ʥʠʞʥʝʭʚʘʣʳʥʩʢʦʤ ʛʦʨʠʟʦʥʪʝ. ɺʳʰʝ ʦʪʤʝ-

ʯʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʤʘʪʝʨʠʘʣʘʭ 

ʧʦʣʦʞʝʥʠʷ ʛʣʠʥ ʚ ʨʘʟʨʝʟʝ, ʠ ʧʦʢʘʟʘʥʦ (ʨʘʟʜʝʣ 1), ʯʪʦ ʜʣʷ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥ ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʟʘʣʝʛʘʥʠʝ ʚ ʨʘʟʨʝʟʝ ï ʚ 
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ʧʦʜʦʰʚʝ, ʢʨʦʚʣʝ, ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʠ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ (ʩʤ. ʨʠʩ. 13). 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʣʠʥ ʚ ʪʦʣʱʝ 

ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʨʝʜʥʝʭʚʘʣʳʥ-

ʩʢʠʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ [ɹʨʠʮʳʥʘ, 1954; ɺʘʩʠʣʴʝʚ, 

1961 ʠ ʜʨ.]. 

5. ɺ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥʘʭ ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʩʪʘʪʢʠ 

ʤʘʣʘʢʦ- ʠ ʤʠʢʨʦʬʘʫʥʳ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 

ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʦʚ ʤʦʣʣʶʩʢʦʚ. ɼʣʷ 

ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʭʘʨʘʢʪʝʨʥʳ ʜʚʘ ʪʠʧʘ ʠʩʢʦʧʘʝʤʳʭ ʤʦʣʣʶʩʢʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʭ ʦʙʠʪʘʥʠʷ. ɺ ʛʣʠ-

ʥʘʭ ʨʘʢʦʚʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʟʜʝʩʴ ʝʜʠʥʠʯʥʦ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʪʦʥʢʦʩʪʚʦʨʯʘʪʳʝ Monodacna caspia ʠ Hypanis plicatus ʠ 

ʨʝʜʢʠʝ ʤʝʣʢʠʝ Didacna ʠ Dreissena. ɺ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʷʭ ʨʘʢʦ-

ʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʦʩʪʘʚʫ, 

ʩʨʝʜʠ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʠʧʠʯʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʥʥʝʭʚʘʣʳʥ-

ʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʣʣʶʩʢʦʚ: Didacna protracta, D. trigonoides, D. 

parallella, Dreissena distincta, Dr. polymorpha ʠ ʜʨ., ʧʨʠʯʝʤ ʦʪʤʝ-

ʯʝʥʦ, ʯʪʦ ʦʙʳʯʥʦ ʥʘʭʦʜʢʠ ʨʘʢʦʚʠʥ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʜʥʦʤʫ ʢʘʢʦʤʫ-

ʣʠʙʦ ʧʨʦʩʣʦʶ ʧʝʩʢʦʚ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʪʦʣʱʝ ʛʣʠʥ ʤʦʞʝʪ 

ʙʳʪʴ ʩʘʤʳʤ ʨʘʟʥʳʤ [ɹʨʠʮʳʥʘ, 1954]. ɺ ʨʝʜʢʠʭ ʨʘʟʨʝʟʘʭ ʩ ʧʦ-

ʩʣʦʡʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʦʣʣʶʩʢʦʚ ʠʭ ʩʦʩʪʘʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʵʧʦʭʫ ʥʘʢʦʧʣʝ-

ʥʠʷ ʛʣʠʥ. ʇʦ ʧʣʦʱʘʜʠ ʥʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳ ʢʦʤʧʣʝʢʩʳ ʤʘʣʘʢʦʬʘʫ-

ʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʭʚʘʣʳʥʩʢʦʛʦ ʵʩʪʫʘʨʠʷ ɺʦʣʛʠ, ʚ ʜʝʧʨʝʩʩʠʷʭ 

ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʝʟʘʭ ʜʦʣʠʥʳ 

ʨ.ʋʨʘʣʘ ʠ ʂʘʣʤʳʢʠʠ. ɺ ʮʝʣʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʩʪʘʚ ʭʚʘʣʳʥ-

ʩʢʠʭ ʤʦʣʣʶʩʢʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʜʨʦʙʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ 

ʚʤʝʘɦʁ ʱʠʭ ʠʭ ʦʪʣʦʞʝʥʠʡ. 

6. ʇʦ ʰʦʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ ʠʟ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʦʚ (ʩʤ. ʪʘʙʣ. 12) 

ʧʦʣʫʯʝʥʦ ʙʦʣʝʝ 30 ʜʘʪʠʨʦʚʦʢ ʨʘʟʥʳʤʠ ʧʨʠʝʤʘʤʠ ʨʘʜʠʦʫʛʣʝʨʦʜ-

ʥʦʛʦ ʠ ʫʨʘʥ-ʠʦʥʠʝʚʦʛʦ ʘʥʘʣʠʟʦʚ. ɺʩʝ ʜʘʪʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʣʦʪ-

ʥʦʩʪʴ ʨʝʟʫʣʪɹʘʪʦʚ (11ï16 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ) ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʤʦʣʦʜʦʡ 

ʚʦʟʨʘʩʪ (ʢʦʥʝʮ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ) ʦʩʘʜʢʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʵʧʦʭʝ ʤʘʢʩʠʤʫʤʘ ʠ ʧʦʩʪʤʘʢʩʠʤʫʤʘ ʪʨʘʥʩʛʨʝʩʩʠʠ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ 

ʤʦʨʷ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʦʪʤʝʪʢʘʭ ʦʢʦʣʦ 20ï25 ʤ. ʕʪʦ ʙʳʣʘ ʵʧʦʭʘ 

ʥʦʚʦʵʚʢʩʠʥʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠ ʦʩʪʘʰʢʦʚʩʢʦʛʦ ʧʦ-

ʩʣʝʣʝʜʥʠʢʦʚʴʷ ʥʘ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʝ. 
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ʈʠʩ. 19. ʋʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ ʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʅʠʞʥʝʛʦ ʇʦʚʦʣ-

ʞʴʷ [ʉʚʠʪʦʯ, ʗʥʠʥʘ, 1997]. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʣʠʥʘ, 2 ï ʩʫ-

ʧʝʩʴ, 3 ï ʧʝʩʦʢ, 4 ï ʧʦʯʚʘ, 5 ï ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ, 6 ï ʨʘʟʤʳʚ, 7 ï ʚʠʜ 

ʧʨʝʦʙʣʘʜʘʝʪ, 8 ï ʤʥʦʛʦʩʠʣʝʥʝʥ, 9 ï ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ, 10 ï ʝʜʠʥʠʯʥʳʝ 

ʵʢʟʝʤʧʣʷʨʳ. 

 

ʈʘʩʩʤʦʪʨʠʤ, ʥʘʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʰʦ-

ʢʦʣʘʜʥʳʤ ʛʣʠʥʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʤʝʶʱʝʤʫʩʷ ʧʦ ʥʠʤ ʬʘʢʪʦʣʦ-

ʛʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ.  

1. ʐʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʚ ʩʚʦʝʤ ʠʩʭʦʜʥʦʤ ʟʘʣʝʛʘʥʠʠ ʥʝ ʠʤʝʶʪ 

ʩʧʣʦʥhʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʉʝʚʝʨʥʦʤ ʇʨʠʢʘʩʧʠʠ ʠ ʥʝ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ, ʢʘʢ 

ʵʪʦ ʧʨʠʥʷʪʦ ʨʜ̫ʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʇ.ɸ. ʇʨʘʚʦʩʣʘʚʣʝʚ [1908], 

ʄ.ʄ. ɾʫʢʦʚ [1935], ʄ.ɺ. ʂʘʨʘʥʜʝʝʚʘ ʠ ʜʨ. [1958], ʅ.ʀ. ʅʠʢʦʣʘʝʚ 

[1935] ʠ ʜʨ.). 

2. ʅʘ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʧʦ ʛʠʧʩʦ-

ʤʝʪʨʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʩʨʝʜʠ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʥɹʳʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ 

ʄ.ʇ.ɹʨʠʮʳʥʘ [1954], ʖ.ʄ. ɺʘʩʠʣʴʝʚ [1961], ɺ.ɸ.ʄʦʨʦʟʦʚ [1955] 

ʠ ɻ.ɺ. ʆʙʠʜʠʝʥʪʦʚʘ ʠ ʜʨ. [1962], ʫʢʘʟʳʚʘʶʪ: ʨʘʟʣʠʯʥʦʝ ʧʦʣʦʞʝ-
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ʥʠʝ ʛʣʠʥ ʚ ʭʚʘʣʳʥʩʢʦʤ ʨʘʟʨʝʟʝ ï ʚ ʝʛʦ ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ 

ʯʘʩʪʷʭ; ʨʘʟʥʦʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʛʣʠʥ ʦʪ +40 ʤ ʘʙʩ. 

ʚʳʩ. ʥʘ ʉʨʝʜʥʝʡ ɺʦʣʛʝ, ʜʦ -34 ʤ ʘʙʩ.ʚʳʩ. ʚ ʝʝ ʜʝʣʴʪʝ, ʘ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʦʪʤʝʪʢʘʭ 20ï25 ʤ ʘʙʩ. ʚʳʩ. ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʣʝʛʘʥʠʷ ʰʦʢʦʣʘʜ-

ʥʳʭ ʛʣʠʥ ʚ ʜʝʧʨʝʩʩʠʷʭ ʜʦʭʚʘʣʳʥʩʢʦʛʦ ʨʝʣʴʝʬʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʦʣʷʥʦʢʫʧʦʣʴʥʳʭ ʤʫʣʴʜʘʭ ʠ ʜʝʬʣʷʮʠʦʥʥʳʭ ʢʦʪ-

ʣʦʚʠʥʘʭ ʭʚʘʣʳʥʩʢʦʡ ʨʘʚʥʠʥʳ. 

3. ʉʫʱʝʩʪʚʫʶʱʠʡ ʥʘ ʩʝʛʦʜʥʷ ʤʘʣʘʢʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʣʝʥʝʥʠʝ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦ ʬʘʫʥʝ ʤʦʣʣʶʩʢʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʭʨʘʥʷʶʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ 

ʦʜʥʦʪʠʧʥʦʩʪʴ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ, ʘ ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʚ 

ʢʦʤʧʣʝʢʩʝ ʠʤʝʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʯʠʥʫ. ʆʜʥʘʢʦ ʩʦʩʪʘʚ ʤʘʣʘ-

ʢʦʬʘʫʥʳ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʩʦʣʝʥʦʩʪʠ ʙʘʩ-

ʩʝʡʥʘ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ (3ï8
ʦ
/ʦʦ) ʚ ʥʘʯʘʣʝ ʪʨʘʥʩʛʨʝʩʩʠʠ ʜʦ 

14
ʦ
/ʦʦ ʚ ʝʝ ʤʘʢʩʠʤʫʤ (ʨʠʩ. 19). 

4. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʘʟʨʝʟʘ ʧʨʦʪʠʚʦʨʝʯʘʪ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʠ ʫʨʘʥ-ʠʦʥʠʝʚʳʝ ʜʘʪʠʨʦʚʢʠ, çʢʫʯʥʦè ʨʘʩʧʦʣʘ-

ʛʘʶʱʠʝʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 11ï16 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ. 

5. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʢ ʨʘʟʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʜʝʧʨʝʩʩʠʷʤ ʜʦʭʚʘʣʳʥʩʢʦʛʦ ʨʝʣʴʝʬʘ, ʨʘʟʣʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʨʘʟ-

ʨʝʟʝ ʠ ʯʝʪʢʘʷ ʬʘʮʠʘʣʴʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʰʦʢʦʣʘʜʥʳʝ ʛʣʠʥʳ ʷʚʣʷʶʩʷ 

ʬʘʮʠʝʡ ʤʦʨʩʢʠʭ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ɽ.ɺ. ʐʘʥʮʝʨ 

[1951], ɸ.ʀ. ʄʦʩʢʚʠʪʠʥ [1962]). ɺʦʟʨʘʩʪ ʠʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʘʪʠ-

ʛʨʘʬʠʯʝʩʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʣʠʥ ʚ ʨʘʟʨʝʟʝ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ 

ʉʝʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ ʤʝʞʜʫ ʘʪʝʣʴʩʢʠʤʠ ʠ ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʩʦʩʪʘʚʦʤ ʤʘʣʘʢʦʬʘʫʥʳ ʩ ʨʫʢʦʚʦʜʷʱʠʤʠ ʨʘʥʥʝʭʚʘ-

ʣʳʥʩʢʠʤʠ ʚʠʜʘʤʠ Didacna protracta, D. parallella, D. trigonoides 

(ʩʤ. ʨʠʩ. 19) ʠ ʜʘʥʥʳʤʠ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ. ɺʥʫʪʨʠ ʥʠʞ-

ʥʝʭʚʘʣʳʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʛʣʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 

ʨʘʟʨʝʟʘ ʠ ʬʠʢʩʠʨʫʶʪ ʬʘʮʠʘʣʴʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘʢʦʧʣʝʥʠʷ.  
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ɻʃɸɺɸ 5. ʋʉʃʆɺʀʗ ʅɸʂʆʇʃɽʅʀʗ, 

ʇɸʃɽʆɻɽʆɻʈɸʌʀʏɽʉʂɸʗ ʆɹʉʊɸʅʆɺʂɸ ʀ ʌɸʂʊʆʈʓ, 

ʆʇʈɽɼɽʃʗʖʑʀɽ ʅɸʂʆʇʃɽʅʀɽ ʐʆʂʆʃɸɼʅʓʍ 

ɻʃʀʅ 

 

5.1. ʋʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ 

ʆʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʧʨʠʯʠʥ, ʦʪ ʦʙʱʠʭ (ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʜʨ.) ʜʦ ʯʘʩʪʥʳʭ (ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ ʤʘʪʝ-

ʨʠʘʣʘ, ʛʣʫʙʠʥʳ ʚʦʜʦʝʤʦʚ, ʢʦʥʢʨʝʪʥʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘ-

ʥʦʚʢʠ, ʫʩʣʦʚʠʡ ʦʩʘʞʜʝʥʠʷ ʥʘʥʦʩʦʚ ʠ ʪ.ʜ.). ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ. 

ʆʙʣʘʩʪʠ ʩʥʦʩʘ (ʧʦʩʪʫʧʣʝʥʠʷ) ʤʘʪʝʨʠʘʣʘ. ʆʙʣʘʩʪʠ ʩʥʦʩʘ ʤʘ-

ʪʝʨʠʘʣʘ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢ ʩʝʚʝʨʫ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʫ ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʨʘʥʥʝʭʚʘ-

ʣʳʥʩʢʠʝ ʚʦʜʦʩʙʦʨʳ ʨʝʢ ɺʦʣʛʠ ʠ ʋʨʘʣʘ, ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʇʨʠ-

ʚʦʣʞʩʢʦʡ ʛʨʷʜʳ, ʧʨʝʜʩʳʨʪʦʚʳʡ ʠ ʧʨʝʜʝʨʛʝʥʠʥʩʢʠʡ ʫʩʪʫʧʳ ʉʝ-

ʚʝʨʥʦʛʦ ʇʨʠʢʘʩʧʠʷ ʩ ʨʝʟʢʠʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʙʘʩʩʝʡʥʘ ʨ. ɺʦʣʛʠ 

(ʨʠʩ. 20). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʠʞʥʝʭʚʘ-

ʣʳʥʩʢʠʭ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʦʪʣʦʞʝʥʠʡ ʨʝʛʠʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʦʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʝʜʠʥʦʡ ʪʝʨʨʠʛʝʥʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʟʘ ʩʯʝʪ ʨʘʟʤʳʚʘ 

ʨʘʟʥʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʧʦʣʠʤʠʢʪʦʚʦʛʦ ʩʦʩʪʘʚʘ [ʏʠʩʪʷʢʦʚʘ, 

2001]. ʉʣʝʜʫʝʪ ʣʠʰʴ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʢʨʘʡʥʝ ʚʦʩʪʦʯʥʳʝ ʚʦʜʦʩʙʦʨ-

ʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ ʯʘʩʪʠʯʥʦ ʦʪʥʦʩʷʪʩʷ ʥʝ ʢ ʚʦʩ-

ʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʦʡ, ʘ ʢ ʠʥʦʡ ï ʫʨʘʣʴʩʢʦʡ ʪʝʨʨʠʛʝʥʥʦ-

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪ-

ʩʪʚʠʝ ʤʠʥʝʨʘʣʦʚ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ. 

ʅʘ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʝ, ʦʩʥʦʚʥʦʡ ʧʠʪʘʶʱʝʡ ʧʨʦʚʠʥʮʠʠ ʰʦʢʦ-

ʣʘʜʥʳʭ ʛʣʠʥ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ 

ʩʦʩʪʘʚʫ ʠ ʚʦʟʨʘʩʪʫ ʧʦʨʦʜʳ ʦʪ ʧʝʨʤʠ ʜʦ ʧʣʠʦʮʝʥʘ (ʨʠʩ. 21). ʈʘʟ-

ʤʳʚ ʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʢʘʢ ʵʨʦʟʠʠ, ʪʘʢ ʠ ʧʣʦʩʢʦʩʪʥʦʛʦ 

ʩʤʳʚʘ ʧʨʦʜʫʢʪʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʪʘʷʥʠʷ ʤʝʨʟ-

ʣʳʭ ʛʨʫʥʪʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʦʨʦʜʳ 

ʫʬʠʤʩʢʦʛʦ, ʢʘʟʘʥʮʝʚʩʢʦʛʦ ʠ ʪʘʪʘʨʩʢʦʛʦ ʷʨʫʩʦʚ ʚʝʨʭʥʝʡ ʧʝʨʤʠ. 

ʇʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʜʦʣʦʤʠ-

ʪʘʤʠ, ʚʪʦʨʳʝ ʥʘ ʟʘʧʘʜʝ ʩʦʩʪʦʷʪ ʠʟ ʩʝʨʦʮʚʝʪʥʳʭ, ʘ ʥʘ ʚʦʩʪʦʢʝ ʠʟ 

ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʦʨʦʜ, ʪʨʝʪʴʠ (ʪʘʪʘʨʩʢʠʡ ʷʨʫʩ) ʠʤʝʶʪ ʩʘʤʦʝ ʰʠ-

ʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʠʪʘʶʱʝʡ ʦʙʣʘʩʪʠ ʰʦʢʦʣʘʜʥʳʭ ʛʣʠʥ, ʛʜʝ ʦʥʠ 
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ʩʣʘʛʘʶʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʰʠʨʥʳʝ ʚʦʜʦʩʙʦʨʥʳʝ ʧʣʦʱʘʜʠ ʚʳʭʦʜʦʚ 

ʠ ʣʠʰʴ ʶʞʥʝʝ ʉʳʟʨʘʥʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʛʨʫʞʘʶʪʩʷ ʧʦʜ ʙʦʣʝʝ ʤʦ-

ʣʦʜʳʝ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦ ʩʦʩʪʘʚʫ ʪʘʪʘʨʩʢʠʝ ʧʦ-

ʨʦʜʳ ï ʵʪʦ ʛʣʠʥʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʨʧʠʯʥʦ-ʢʨʘʩʥʦʡ ʠ ʢʦʨʠʯʥʝ-

ʚʦʡ ʦʢʨʘʩʢʠ, ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ, ʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-

ʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʣʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʣʠʥ ʭʘʨʘʢ-

ʪʝʨʥʳ ʛʠʜʨʦʩʣʶʜʳ ʩ ʧʨʠʤʝʩʴʶ ʢʘʦʣʠʥʠʪʘ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʥʦ-

ʛʜʘ ʩ ʦʙʣʦʤʢʘʤʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ [ɻʝʦʣʦʛʠʷ ʉʉʉʈ, 1970]. 

ʆʪʣʦʞʝʥʠʷ ʪʨʠʘʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʩʘʤʦʤ ʩʝʚʝʨʝ ʠ ʶʛʦ-

ʚʦʩʪʦʢʝ ʚʦʣʞʩʢʦʛʦ ʚʦʜʦʩʙʦʨʘ, ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʣʠʪʦʣʦ-

ʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ï ʦʪ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʜʦ ʢʨʘʩʥʦ- ʠ ʰʦʢʦʣʘʜʥʦ-

ʢʦʨʠʯʥʝʚʳʭ ʛʣʠʥ. 

 
ʈʠʩ. 20. ɹʘʩʩʝʡʥ ʨ. ɺʦʣʛʠ [ʆʙʠʜʠʝʥʪʦʚʘ, ɻʫʙʦʥʠʥʘ, 1962]. 

 



111 

 
ʈʠʩ. 21. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʠ ʨʝʣʴʝʬ ʧʦʜʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʚʦʩʪʦʢʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ [ʂʠʨʩʘʥʦʚ ʠ ʜʨ., 1966]. ʋʩʣʦʚʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʤʠʦʮʝʥ; 2 ï ʧʘʣʝʦʛʝʥ; 3 ï ʤʝʣ; 4 ï ʶʨʘ; 5 ï ʪʨʠʘʩ; 6 ï 

ʧʝʨʤʴ; 7 ï ʢʘʨʙʦʥ; 8 ï ʢʦʥʪʫʨʳ ʩʦʣʷʥʳʭ ʢʫʧʦʣʦʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ; 9 ï ʛʨʘ-

ʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 10 ï ʛʨʘʥʠʮʘ ʤʝʞʜʫ 

ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ; 11 ï ʠʟʦʣʠʥʠʠ ʧʦʜʦʰʚʳ ʘʢʯʘʛʳʣʴʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ. 

 


