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ʇʈɽɼʀʉʃʆɺʀɽ  

 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʦʨʠʪʝʪ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰ-

ʩʢʘʷ ʢʦʩʘè, ʦʙʝʩʧʝʯʠʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙ-

ʨʘʟʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʥʦʨ-

ʤʠʨʦʚʘʥʠʝʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʘʥʜʰʘʬʪʳ ʂʫʨʩhʢʦʡ 

ʢʦʩʳ ʢʘʢ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʥʘ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʣʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʷʚʣʷ-

ʶʪʩʷ: 

ð ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʵʢʦʩʠʩʪʝʤ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʠʯʠʥ ʠ ʪʨʝʥʜʦʚ ʝʛʦ ʠʟʤʝʥʝʥʠʷ; ʠʟʫʯʝʥʠʝ ʨʝʜʢʠʭ ʠ ʫʷʟʚʠʤʳʭ 

ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʚʳʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴ-

ʥʳʭ ʤʝʩʪ ʠʭ ʦʙʠʪʘʥʠʷ; 

ð ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʙʨʝʞʥʳʭ ʠ ʣʝʩʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ; 

ð ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʫʯʘʩʪʢʦʚ ʣʘʥʜʰʘʬʪʘ ʩ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠ-

ʢʦʡ (ʧʝʩʢʠ, ʚʳʨʫʙʢʠ, ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ, ʨʝʜʠʥʳ); 

ð ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ; 

ð ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʤʝʥʘʤʠ ʪʠʧʘ ʠ ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʮʝʥʦʟʦʚ 

ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʘʥʥʦʝ ʠʟʜʘʥʠʝ ʧʦʜʛʦʪʦʚʣʝʥʦ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʩʳ ʚ 2005ð2008 ʛʛ. ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʧʦ ʟʘʜʘʥʠʷʤ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʧʨʠ ʪʝʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʧʝʮʠʘʣʠ-
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ʩʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ʠʟ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ, ʀʥ-

ʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ. ʇ. ʐʠʨʰʦʚʘ ʈɸʅ, ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀ. ʂʘʥʪʘ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʦ-

ʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʦʝʢʪʥʦ-ʠʟʳ-

ʩʢʘʪʝʣʴʩʢʦʛʦ ʙʶʨʦ çʃʝʩʨʝʩʫʨʩʧʨʦʝʢʪè (ʄʦʩʢʚʘ), ʆʆʆ çʅʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ñʃʝʩʭʦʟʧʨʦʝʢʪòè (ʄʦʩʢʚʘ). 

ɺ ʩʙʦʨʥʠʢ ʚʦʰʣʠ ʩʪʘʪʴʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʨʦʙʣʝʤʘʤ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʘʤ ʨʘʟʚʠʪʠʷ ʅʇ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʘʢʚʘʪʦʨʠʡ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʂʫʨʰ-

ʩʢʦʛʦ ʟʘʣʠʚʘ. 

 

ʅʘʫʯʥʳʡ ʦʪʜʝʣ ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè 
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ʀ. ɸ. ɺʫʢʦʣʦʚʘ  
(ɻʆʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ  

ʨʫʢʦʚʦʜʷʱʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘè 

ɺ. ɺ. ʅʘʛʫʣʝʚʠʯ  
(ʌɻʋʇ ʈʦʩʣʝʩʠʥʬʦʨʛ) 

 

ʄʦʥʠʪʦʨʠʥʛ ʟʘʣʝʩʝʥʠʷ ʧʝʩʯʘʥʳʭ ʜʶʥ ʂʫʨʰʩʢʦʡ ʢʦʩ  r

 

 
ʅʘʮʠʦʥʘʣʴʥʳʤ ʧʘʨʢʘʤ ð ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʦʙʲ-

ʝʢʪʘʤ ð ʦʪʚʦʜʠʪʩʷ ʦʩʦʙʘʷ ʨʦʣʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʶʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙ ʠʭ ʜʠʥʘʤʠʢʝ. 
 

The special role of national parks is conducted to organiza-

tion of the monitoring system, as experimental objects for eco-

logical approach. 

Using of remote sensing data and GIS-technologies allows to 

value safety of dune complexes vegetation in national park and 

get information about their dynamics. 

 
ʅʘʮʠʦʥʘʣʴʥʳʤ ʧʘʨʢʘʤ ʦʪʚʦʜʠʪʩʷ ʦʩʦʙʘʷ ʨʦʣʴ ʧʨʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ð ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 
ʦʙʲʝʢʪʘʤ ʜʣʷ ʘʧʨʦʙʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʝʛʦ ʚʝʜʝ-
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ʥʠʶ. ɺ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʚ ʂʘʣʠʥʠʥ-

ʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɼɼɿ) ʠ ʪʝʭʥʦʣʦ-
ʛʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ-ʪʝʭʥʦʣʦ-

ʛʠʡ). ʉʣʝʞʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʠʪʝʣʥɹʦʩʪʠ ʥʘ 
ʧʝʩʯʘʥʳʭ ʜʶʥʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. ʂʫʨʰʩʢʘʷ ʢʦʩʘ, ʫʟʢʦʡ 
ʧʦʣʦʩʦʡ ʨʘʟʜʝʣʷʶʱʘʷ ʩʦʣʝʥʦʝ ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ ʠ ʧʨʝʩʥʦʚʦʜ-

ʥʳʡ ʂʫʨʩhʢʠʡ ʟʘʣʠʚ, ð ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʬʝʥʦʤʝʥ, 
ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʙʦʣʝʝ 5 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ. ʎʝʧʴ ʦʪʤʝʣʝʡ ʠ ʥʝ-

ʙʦʣʴʰʠʭ ʦʩʪʨʦʚʢʦʚ ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʨʘʱʠʚʘʣʘʩʴ ʧʦʪʦ-
ʢʦʤ ʧʝʩʯʘʥʳʭ ʥʘʥʦʩʦʚ, ʧʨʠʥʦʩʠʤʳʭ ʤʦʨʩʢʠʤʠ ʪʝʯʝʥʠʷʤʠ. 

ʉʚʦʙʦʜʥʳʡ ʧʝʩʦʢ, ʥʘʢʘʧʣʠʚʘʷʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʫʱʝʡ ʢʦ-

ʩʳ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ ʧʦʜʚʝʨʛʘʣʩʷ ʧʨʦʮʝʩʩʫ ʜʶʥʦʦʙʨʘʟʦʚʘ-
ʥʠʷ. ɺʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʧʨʦʪʷʥʫʣʘʩʴ ʛʨʷʜʘ 

ʚʳʩʦʢʠʭ ʜʶʥ ʩ ʧʦʣʦʛʠʤʠ ʥʘʚʝʪʨʝʥʥʳʤʠ ʠ ʢʨʫʪʳʤʠ ʧʦʜʚʝʪʨʝʥ-
ʥʳʤʠ ʩʢʣʦʥʘʤʠ. ɼʶʥʥʳʝ ʤʘʩʩʠʚʳ ʯʘʩʪʠʯʥʦ ʟʘʢʨʝʧʣʝʥʳ ʜʨʝ-

ʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʯʘʩʪʠʯʥʦ ʧʦʢʨʳʪʳ ʨʘʟʨʝʞʝʥʥʦʡ ʪʨʘ-
ʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʯʘʩʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ-

ʟʘʢʨʝʧʣʝʥʥʳʝ ʧʝʩʯʘʥʳʝ ʤʘʩʩʠʚʳ, ʧʝʨʝʤʝʱʘʶʱʠʝʩʷ ʚ ʩʪʦʨʦʥʫ 
ʟʘʣʠʚʘ. 

ɺ ʪʝʯʝʥʠʝ ʜʦʣʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚʝʜʫʪʩʷ ʪʨʫʜʦʝʤʢʠʝ ʨʘʙʦʪʳ 
ʧʦ ʟʘʢʨʝʧʣʝʥʠʶ ʜʶʥ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʥʘ ʥʠʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʳʥʝ ʥʘ ʢʦʩʝ ʬʠʪʦʮʝʥʦʟʳ ð ʵʪʦ ʧʨʦʜʫʢʪ 
ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʜʝʩʴ ʠʩʧʳʪʳʚʘʶʪ-

ʩʷ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʱʠʪ ʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 
ʨʘʩʪʝʥʠʡ-ʧʝʩʢʦʣʶʙʦʚ. 

ɼʶʥʳ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʠ ʤʦʨʬʦʜʠʥʘʤʠʯʝ-
ʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʪʠʧʘ: 

1) ʟʘʨʦʩʰʠʝ ʥʝʧʦʜʚʠʞʥʳʝ (ʟʘʢʨʝʧʣʝʥʥʳʝ) ʜʶʥʳ; 

2) ʥʝʟʘʨʦʩʰʠʝ ʧʦʜʚʠʞʥʳʝ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʞʠʚʳʝ, ʠʣʠ 

ʢʦʯʫʶʱʠʝ) ʜʶʥʳ. 
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ʇʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʳʤ ʤʘʩʩʠʚʦʤ ʘʚʘʥʜʶʥʳ (ʧʝʨʝ-
ʜʦʚʦʡ ʜʶʥʳ), ʪʷʥʫʱʝʡʩʷ ʚʜʦʣʴ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʢʦʩʳ. ɺʪʦ-

ʨʳʝ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʛʠʛʘʥʪʩʢʠʝ ʙʘʨʭʘʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʙʝ-
ʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ 

ʤʘʩʩʠʚʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʦʣʦ 70 % ʧʝʩʢʦʚ ʛʨʷʜʳ ʟʘʢʨʝʧ-
ʣʝʥʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʟʘʨʦʩʰʠʝ ʜʶ-

ʥʳ), ʘ ʪʘʢʞʝ ʪʨʘʚʷʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʧʦʣʫʟʘʨʦʩʰʠʝ ʜʶʥʳ) 
ʠ ʪʦʣʴʢʦ 30 % ʣʠʰʝʥʳ ʢʘʢʦʡ-ʣʠʙʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʜʚʠʞʫʱʠʝʩʷ ʙʘʨʭʘʥʳ. 
ʇʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʳʩʦʢʠʭ ʜʶʥ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʦ 
ʧʨʦʚʦʜʠʤʳʤʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ. ʆʩʥʦʚʥʘʷ ʧʦʨʦʜʘ, ʢʦʪʦʨʫʶ ʤʥʦʛʠʝ ʛʦʜʳ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʝʩʯʘʥʳʭ ʜʶʥ ʂʫʨʩhʢʦʡ 

ʢʦʩʳ, ð ʵʪʦ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʛʦʨʥʘʷ, ɹʘʥʢʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘ ʜʶʥʥʳʭ ʛʨʷʜʘʭ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘ-
ʤʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʩʥʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʝ ʣʝʩʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʝʩʦʤʢʥʫʚʰʠʝʩʷ ʢʫʣʴʪʫʨʳ 
ʩʦʩʥʳ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʦʩʥʦʚʳʝ ʠ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʝ ʟʝʣʝʥʦʤʦʰʥʳʝ ʣʝʩʘ. ɺ ʥʘʮʠʦʥʘʣʴ-
ʥʦʤ ʧʘʨʢʝ ʧʨʠʤʝʥʷʶʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʢʨʝʧʣʝʥʠʷ ʜʶʥ ð ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ (ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʚʳ). 
ɺ ʪʝʯʝʥʠʝ ʧʦʯʪʠ 10 ʣʝʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʅʇ çʂʫʨʰʩʢʘʷ 
ʢʦʩʘè ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʠ ɻʀʉ-ʪʝʭʥʦʣʦ-

ʛʠʡ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʦʚ. 

ɼʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʫ 
ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ: 

ð ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ð ʢʦʩʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, 
ð ʚʪʦʨʘʷ ʩʪʫʧʝʥʴ ð ʩʘʤʦʣʝʪʥʘʷ ʩʲʝʤʢʘ, 

ð ʪʨʝʪʴʷ ʩʪʫʧʝʥʴ ð ʥʘʟʝʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ ʚ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʩʦʢʠʭ ʜʶʥ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʨʘʡʥʝʡ ʫʷʟʚʠʤʦʩʪʴʶ ʠ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʵʪʠʭ 

ʦʙʲʝʢʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʠʭʠʡʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʘʥ-



ʀ. ɸ. ɺʫʢʦʣʦʚʘ, ɺ. ɺ. ʅʘʛʫʣʝʚʠʯ 

8 

ʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɸʢʪʫʘʣʴʥʘʷ ʠ ʦʙʲʝʢʪʠʚʥʘʷ ʜʠʩʪʘʥ-

ʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʜʝʪʘʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥʘ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʩʲʝʤʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʵʢʦʩʠʩʪʝʤ ʧʦ ʧʣʦʱʘʜʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʭ ʜʶʥʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʧʘʨʢʘ. 
ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʩʦʢʠʭ ʜʶʥ ʵʪʦʡ ʩʪʫ-

ʧʝʥʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʢʣʘʩʩʘ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ 
ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʝ: 

ð ʜʶʥʳ, ʧʦʨʦʩʰʠʝ ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴ-
ʥʦʩʪʴʶ; 

ð ʜʶʥʳ, ʧʦʨʦʩʰʠʝ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ; 
ð ʥʝʟʘʨʦʩʰʠʝ ʧʝʩʯʘʥʳʝ ʜʶʥʳ. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʢʦʩʤʠʯʝʩʢʦʛʦ 
ʫʨʦʚʥʷ ð ʦʜʠʥ ʨʘʟ ʚ 3 ʛʦʜʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʩʝʟʦʥ ʩʲʝʤʢʠ ð ʧʝ-

ʨʠʦʜ ʧʦʣʥʦʡ ʚʝʛʝʪʘʮʠʠ ʩ ʥʘʯʘʣʘ ʤʘʷ ʧʦ ʢʦʥʝʮ ʩʝʥʪʷʙʨʷ. 
ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚʳʩʦʢʠʭ ʜʶʥ ʚʢʣʶʯʘʝʪ ʢʘʢ ʟʘʜʘʯʠ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 
ʟʝʤʝʣʴ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʠʭ ʜʠʥʘʤʠʢʝ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʟʘ-

ʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʠʷ ʘʵʨʦʠʥʬʦʨʤʘʮʠʠ ʜʚʫʭ ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚ-
ʥʝʡ: ʦʙʟʦʨʥʦʛʦ ʠ ʜʝʪʘʣʴʥʦʛʦ. ʈʘʙʦʪʳ ʧʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʘʵʨʦ-

ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʩʦʢʠʭ ʜʶʥ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʨʝʢʦ-

ʤʝʥʜʫʝʤʦʡ ʘʵʨʦʠʥʬʦʨʤʘʮʠʠ ʠ ʮʝʣʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ʆʙʟʦʨʥʘʷ 
ʘʵʨʦʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʠ ʜʘʥʥʳʭ. ɸʵʨʦ-
ʠʥʬʦʨʤʘʮʠʷ ʜʝʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-
ʩʪʠ ʫʯʘʩʪʢʠ, ʚʳʧʦʣʥʠʪʴ ʠʭ ʢʦʥʪʫʨʥʦʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʜʝʰʠʬ-

ʨʠʨʦʚʘʥʠʝ. ɸʵʨʦʧʨʦʙʳ (ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ) ʜʘ-
ʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʩʯʝʪ ʭʚʦʡʥʦʛʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʠ ʫʪʦʯʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʯʘʩʪʢʘʭ ʣʝʩʥʳʭ 
ʢʫʣʴʪʫʨ, ʪʨʝʙʫʶʱʠʭ ʜʦʧʦʣʥʝʥʠʷ. 

ʇʨʠ ʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʩʦʢʠʭ ʜʶʥ 
ʥʘʟʝʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳ, ʪʘʢ ʢʘʢ ʧʦʟʚʦ-
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ʣʷʶʪ ʚʳʷʚʠʪʴ ʩʘʥʠʪʘʨʥʦ-ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʳʭ 
ʢʫʣʴʪʫʨ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʘʵʨʦʘʵʨʦ-

ʩʲʝʤʢʠ, ʜʘʞʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʝʪʘʣʴʥʦʩʪʠ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɺʫʢʦʣʦʚʘ ʀ. ɸ., ʆʨʣʦʚʘ ʆ. ʃ., ʈʳʣʴʢʦʚ ʆ. ɺ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦ-
ʥʠʪʦʨʠʥʛ ʣʝʩʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʥʘ ʦʩʥʦʚʝ 
ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ // ʇʨʦʙʣʝʤʳ ʠʟʫʯʝʥʠʷ ʠ 
ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ʄ.: ʅʀɸ-ʇʨʠʨʦʜʘ, 2003. 
ʉ. 54ð68. 

2. ʂʥʷʟʝʚʘ ʉ. ɺ. ɹʘʟʦʚʘʷ ʢʘʨʪʘ ʜʣʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʣʝʩʦʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ (ʥʘ ʧʨʠʤʝʨʝ ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè) // 
ɺʝʩʪʥʠʢ ʄɻʋ. ʉʝʨ. ɻʝʦʛʨʘʬʠʷ. 2005. ˉ 3. ʉ. 36ð46; 

3. ʆʨʣʦʚʘ ʆ. ʃ., ɺʫʢʦʣʦʚʘ ʀ. ɸ., ʂʥʷʟʝʚʘ ʉ. ɺ., ɿʦʣʠʥʘ ʊ. ɸ., ʄʘ-
ʣʳʰʝʚʘ ʅ. ɺ. ʇʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʣʝʩʦʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ// ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʛʝʦʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʣʝʩʦʚʝʜʝʥʠʠ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ: ʉʙ. ʜʦʢʣ. 
ʄ.: ʎʕʇʃ ʈɸʅ, 2002. ʉ. 294ð297. 

 
 

ʋɼʂ (581.9 + 582): 582.681.26  

 
ʀ. ʖ. ɻʫʙʘʨʝʚʘ 

(ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʂʘʥʪʘ) 

 
ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ  

ʩʝʤʝʡʩʪʚʘ Geraniaceae Juss. (ʛʝʨʘʥʠʝʚʳʝ)  
ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè 

 
ɼʣʷ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 

çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʚʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥ ʢʦʥʩʧʝʢʪ ʚʠʜʦʚ ʩʝʤʝʡ-
ʩʪʚʘ Geraniaceae Juss. (ɻʝʨʘʥʠʝʚʳʝ). ɼʘʥʥʦʝ ʩʝʤʝʡʩʪʚʦ 
ʧʨʝʜʩʪʘʚʣʝʥʦ 2 ʨʦʜʘʤʠ, 10 ʚʠʜʘʤʠ ʠ 1 ʛʠʙʨʠʜʦʤ. ɺ ʢʦʥʩʧʝʢ-
ʪʝ ʫʢʘʟʳʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ ʜʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. 

 

At present of the National Park çCuronian Spitè (Kalinin-
grad Region) we introduce the synopsis of species of the Gera-
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niaceae. This synopsis includes 10 species and one hybrid. The 
article includes data of location plant in National Park. 

 

ʂʦʥʩʧʝʢʪ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ ɻʝʨʘʥʠʝʚʳʝ ð ʵʪʦ ʧʨʦʜʦʣʞʝʥʠʝ 

ʩʝʨʠʠ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʬʣʦʨʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰ-

ʩʢʘʷ ʢʦʩʘè (ʅʇ). ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʜʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ʟʘ 1990ð2007 ʛʛ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣ 

ʩʦʙʨʘʥ ʛʝʨʙʘʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʠʟʫʯʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ɺʦʩʪʦʯʥʦʡ ʇʨʫʩʩʠʠ [13; 15] ʠ ʵʢʩ-

ʧʝʜʠʮʠʠ ɹʀʅ ɸʅ ʉʉʉʈ ʚ 1949ð1955 ʛʛ. [11]. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʥʩʧʝʢʪʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ, 

ʘʥʘʣʦʛʠʯʥʘʷ ʜʣʷ ʜʨʫʛʠʭ ʩʝʤʝʡʩʪʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʦʧʫʙʣʠʢʦ-

ʚʘʥʥʳʭ ʨʘʥʝʝ [3; 4; 7] 

ʉʦʢʨʘʱʝʥʠʷ, ʧʨʠʥʪ̫ʳʝ ʚ ʢʦʥʩʧʝʢʪʝ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʠ ʟʦʥʘʣʴʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʫʢʘ-

ʟʘʥʳ ʧʦ ʅ. ʅ. ʎʚʝʣʝʚʫ [10]: ʝʚʨ. ð ʝʚʨʦʧʝʡʩʢʠʡ; ʝʚʨ.-ʢʘʚʢ. ð 

ʝʚʨʦ-ʢʘʚʢʘʟʩʢʠʡ; ʝʚʨ.-ʩʠʙ. ð ʝʚʨʦ-ʩʠʙʠʨʩʢʠʡ; ʝʚʨ.-ʶ.-ʟ. ʘʟ. ð 

ʝʚʨʦ-ʶʛʦ-ʟʘʧʘʜʥʦ-ʘʟʠʘʪʩʢʠʡ; ʧʘʣʝʘʨʢʪ. ð ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʡ. 

ʄʝʩʪʘ ʦʙʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ: ʜʶʥ. ð ʜʶʥʥʳʡ; ʣʝʩʥ. ð ʣʝʩ-

ʥʦʡ; ʣʫʛʦʚ. ð ʣʫʛʦʚʦʡ; ʦʧʫʰ. ð ʦʧʫʰʝʯʥʳʡ; ʩʦʨʥ. ð ʩʦʨʥʳʡ. 

*  ð ʨʝʜʢʠʡ ʜʣʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʠʜ (ʧʦ ʩʧʠʩʢʫ 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʫ ɸ. ɸ. ʉʦ-

ʢʦʣʦʚʘ [12]). 

 
ʂʦʥʩʧʝʢʪ ʩʝʤʝʡʩʪʚʘ Geraniaceae Juss. (ɻʝʨʘʥʠʝʚʳʝ) 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè 

 

1. Erodium cicutarium  (L.) L'Her. ð ɸʠʩʪʥʠʢ ʮʠʢʫʪʦʚʳʡ 

ʊʝʨʦʬʠʪ. ʆʙʳʯʥʦ. ɺʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʩʦʨʥʦʝ ʨʘʩʪʝʥʠʝ ʥʘ ʤʫ-

ʩʦʨʥʳʭ ʤʝʩʪʘʭ, ʧʦ ʦʙʦʯʠʥʘʤ ʠ ʢʦʣʝʷʤ ʣʝʩʥʳʭ ʜʦʨʦʛ, ʥʘ ʘʚʪʦ-

ʩʪʦʷʥʢʘʭ, ʥʘ ʥʠʟʢʦʪʨʘʚʥʳʭ ʣʫʛʘʭ ʧʦ ʙʝʨʝʛʫ ʟʘʣʠʚʘ. ð ʉʦʨʥ. 

(ʣʫʛʦʚ.); ʧʘʣʝʘʨʢʪ. 

2. E. lebelii Jord. ð ɸ. ʃʝʙʝʣʷ 

ʊʝʨʦʬʠʪ. ʆʯʝʥʴ ʨʝʜʢʦ. ɺʩʪʨʝʯʘʝʪʩʷ ʥʘ ʥʠʟʢʦʪʨʘʚʥʳʭ ʣʫʛʘʭ 

ʧʦ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʠ ʥʘ ʫʧʣʦʪʥʝʥʥʳʭ ʜʶʥʘʭ ʩ ʨʘʟʨʝʞʝʥʥʦʡ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʴʶ. ð ɼʶʥ.- ʣʫʛʦʚ.; ʝʚʨ. 
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3. Geranium dissectum L. ð ɻ. ʨʘʩʩʝʯʝʥʥʘʷ 

ʊʝʨʦʬʠʪ. ʆʯʝʥʴ ʨʝʜʢʦ. ʆʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʚ ʧʦʩ. ʈʳʙʘʯʠʡ 

ʠ ʃʝʩʥʦʡ ʥʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ (ʛʨʷʜʢʠ ʩ ʦʚʦʱʘʤʠ), ʘ 

ʪʘʢʞʝ ʥʘ ʟʘʩʦʨʝʥʥʳʭ ʣʫʛʘʭ ʫ ʟʘʣʠʚʘ. ð ʉʦʨʥ. (ʣʫʛʦʚ.); ʝʚʨ.-

ʢʘʚʢ., ʶ.-ʟ. ʘʟ. 

4. G. molle L. ð ɻ. ʤʷʛʢʘʷ 

ɻʝʤʠʢʨʠʧʪʦʬʠʪ. ʏʘʩʪʦ. ʇʦ ʩʫʭʦʜʦʣʴʥʳʤ ʤʝʣʢʦʪʨʘʚʥʳʤ ʣʫ-

ʛʘʤ (ʙʝʨʝʛ ʟʘʣʠʚʘ, ʧʘʣʴʚʝ ʠ ʘʚʘʥʜʶʥʘ), ʧʦ ʧʝʩʯʘʥʳʤ ʢʚʘʨʪʘʣʴ-

ʥʳʤ ʜʦʨʦʛʘʤ ʚ ʩʦʩʥʷʢʘʭ, ʥʘ ʘʚʪʦʩʪʦʷʥʢʘʭ. ð ɼʶʥ.-ʣʫʛʦʚ.; ʝʚʨ.-

ʢʘʚʢ., ʶ.-ʟ. ʘʟ. 

5. G. palustre L. ð ɻ. ʙʦʣʦʪʥʘʷ 

ɻʝʤʠʢʨʠʧʪʦʬʠʪ. ʈʘʩʩʝʷʥʥʦ. ʅʘ ʨʘʟʥʦʪʨʘʚʥʦ-ʦʩʦʢʦʚʳʭ ʣʫ-

ʛʘʭ ʧʦ ʙʝʨʝʛʫ ʟʘʣʠʚʘ, ʧʦ ʢʨʘʷʤ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʚ, ʚʳʭʦʜʷ-

ʱʠʭ ʢ ʟʘʣʠʚʫ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ð ʥʘ ʩʝʥʦʢʦʩʥʳʭ ʣʫʛʘʭ ʚ ʨʘʡʦʥʝ 

ʧʦʩ. ʈʳʙʘʯʠʡ. ð ʃʫʛʦʚ.; ʝʚʨ.-ʢʘʚʢ. 

6. G. pratense L. ð ɻ. ʣʫʛʦʚʘʷ 

ɻʝʤʠʢʨʠʧʪʦʬʠʪ. ʈʝʜʢʦ. ʆʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʥʘ ʩʝʥʦʢʦʩʥʦʤ 

ʣʫʛʫ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʈʳʙʘʯʠʡ. ð ʃʫʛʦʚ.; ʝʚʨ.-ʩʠʙ. 

7. G. pussillum L. ð ɻ. ʢʨʦʰʝʯʥʘʷ 

ʊʝʨʦʬʠʪ. ʏʘʩʪʦ. ʅʘ ʤʝʣʢʦʪʨʘʚʥʳʭ ʩʫʭʦʜʦʣʴʥʳʭ ʣʫʛʘʭ ʧʦ 

ʙʝʨʝʛʫ ʟʘʣʠʚʘ, ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ ʘʚʘʥʜʶʥʳ (ʫʧʣʦʪʥʝʥ-

ʥʳʝ ʫʯʘʩʪʢʠ), ʥʘ ʧʦʣʥ̫ʘʭ, ʧʦ ʧʝʩʯʘʥʳʤ ʢʦʣʝʷʤ ʣʝʩʥʳʭ ʜʦʨʦʛ, 

ʥʘ ʘʚʪʦʩʪʦʷʥʢʘʭ. ð ʆʧʫʰ.-ʣʫʛʦʚ.; ʝʚʨ.-ʢʘʚʢ.  

8. G. pyrenaicum Burm. f. ð ɻ. ʧʠʨʝʥʝʡʩʢʘʷ 

ɻʝʤʠʢʨʠʧʪʦʬʠʪ. ʆʙʳʯʥʦ. ʅʘ ʣʝʩʥʳʭ ʧʦʣʷʥʘʭ ʠ ʦʧʫʰʢʘʭ 

ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ ʠ ʦʣʴʰʘʥʠʢʦʚ, ʧʦ ʦʙʦʯʠʥʝ ʰʦʩʩʝ. ʀʥʦʛʜʘ 

ʜʦʤʠʥʠʨʫʝʪ ʚ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʧʦʜ ʧʦʣʦʛʦʤ ʜʝʨʝʚʴʝʚ. ɺʝʩʴʤʘ 

ʜʝʢʦʨʘʪʠʚʝʥ. ʆʯʝʚʠʜʥʦ, ʥʘ ʢʦʩʝ ʚʠʜ ʢʫʣʴʪʠʚʠʨʦʚʘʣʩʷ ʢʘʢ ʜʝʢʦ-

ʨʘʪʠʚʥʳʡ ʠ ʦʜʠʯʘʣ. ð ʆʧʫʰ.-ʣʝʩʥ.; ʘʜʚʝʥʪʠʢ (ʝʚʨ.-ʶ.-ʟ. ʘʟ.). 

9. G. robertianum L. ð ɻ. ʈʦʙʝʨʪʘ 

ʊʝʨʦʬʠʪ (ʦʜʥʘʢʦ ʤʦʞʝʪ ʟʠʤʦʚʘʪʴ ʚ ʚʠʜʝ ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ ʠ 

ʪʦʛʜʘ ʮʚʝʪʝʪ ʪʦʣʴʢʦ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ). ʆʙʳʯʥʦ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ 

ʩʦʩʥʷʢʘʭ, ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ, ʧʦ ʦʙʦʯʠʥʘʤ 



ʀ. ʖ. ɻʫʙʘʨʝʚʘ 
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ʣʝʩʥʳʭ ʜʦʨʦʛ, ʥʘ ʦʧʫʰʢʘʭ ʠ ʩʦʨʥʳʭ ʤʝʩʪʘʭ. ð ʆʧʫʰ.-ʣʝʩʥ.; 

ʧʘʣʝʘʨʢʪ. 

* 10. G. sanguineum L. ð ɻ. ʢʨʦʚʷʥʦʢʨʘʩʥʘʷ 

ɻʝʤʠʢʨʠʧʪʦʬʠʪ. ʈʝʜʢʦ. ʇʦ ʦʧʫʰʢʘʤ ʩʦʩʥʷʢʦʚ, ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʥʘʭʦʜʦʢ ð ʚ ʨʘʡʦʥʝ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʠ ʪʫʨ-

ʙʘʟʳ çɼʶʥʳè. ɺʝʩʴʤʘ ʜʝʢʦʨʘʪʠʚʝʥ. ð ʆʧʫʰ.-ʣʝʩʥ.; ʝʚʨ.-ʢʘʚʢ. 

ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʚ ʢʦʥʩʧʝʢʪʝ ʚʠʜʦʚ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ 
ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʛʠʙʨʠʜ G. molle L. Ĭ G. Pussil-
lum L., ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʢʦʪʦʨʦʛʦ ʩʭʦʞʠ ʩ ʦʙʦʠʤʠ ʚʠʜʘʤʠ. 
ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʩʝʤʝʡʩʪʚʦ Geraniaceae Juss. 

ʧʨʝʜʩʪʘʚʣʝʥʦ 5ð8 ʨʦʜʘʤʠ ʠ ʦʢʦʣʦ 800 ʚʠʜʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʠʪʘʶʪ 

ʚ ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʭ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʦʙʦʠʭ ʧʦʣʫʰʘ-

ʨʠʡ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʘʭ ʪʨʦʧʠʢʦʚ [9]. ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ 

ð 16 ʚʠʜʦʚ ʠʟ 2 ʨʦʜʦʚ [10]. ɼʣʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʫʢʘ-

ʟʳʚʘʝʪʩʷ 12 ʚʠʜʦʚ ʠʟ 2 ʨʦʜʦʚ [2]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅʇ ʙʳʣʦ ʚʳ-

ʷʚʣʝʥʦ ʧʨʦʠʟʨʘʩʪʘʥʠʝ 8 ʚʠʜʦʚ ʛʝʨʘʥʝʡ ʠ 2 ʚʠʜʘ ʘʠʩʪʥʠʢʦʚ. 

ɻʝʨʘʥʠʝʚʳʝ ʦʙʠʪʘʶʪ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ, ʦʜʥʘʢʦ ʚ 

ʫʩʣʦʚʠʷʭ ʅʇ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʦʧʫʰʢʠ ʣʝ-

ʩʦʚ, ʣʫʛʘ, ʜʶʥʥʳʝ ʠ ʩʦʨʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʚ ʪʘ-

ʢʠʭ ʩʦʦʙʱʝʩʪʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Erodium cicutarium, Geranium 

molle, G. pussillum ʠ ʠʭ ʛʠʙʨʠʜ G. molle L. Ĭ G. pussillum. ʅʠʟʠʥ-

ʥʳʝ ʚʳʩʦʢʦʪʨʘʚʥʳʝ ʣʫʛʘ ʧʦ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ð ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ 

G. pretense ʠ G. palustre. ʆʧʫʰʝʯʥʦ ð ʣʝʩʥʳʝ ʚʠʜʳ: G. san-

guineum ʠ G. robertianum; ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ 

ʩʦʩʥʷʢʦʚ ʠ ʚ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ. ʆʜʠʥ ʚʠʜ ð G. pyrenaicum, ð 

ʦʯʝʚʠʜʥʦ, ʧʦʧʘʣ ʥʘ ʂʫʨʰʩʢʫʶ ʢʦʩʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʨʦʜʫʢʮʠʠ, 

ʘ ʟʘʪʝʤ ʫʰʝʣ ʠʟ ʢʫʣʴʪʫʨʳ. ʆʥ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʩʪʘʚʣʷʷ ʢʦʥʢʫʨʝʥʮʠʶ ʚʠʜʘʤ ʤʝʩʪʥʦʡ 

ʬʣʦʨʳ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʜʚʝʥʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ [14], 

ʝʛʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʥʝʦʬʠʪʘʤ (ʧʦ ʚʨʝʤʝʥʠ ʟʘʥʦʩʘ), ʢʩʝʥʦʬʠ-

ʪʘʤ ʧʦ ʩʧʦʩʦʙʫ ʠʤʤʠʛʨʘʮʠʠ ʠ ʘʛʨʠʦʬʠʪʘʤ ʧʦ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘ-

ʣʠʟʘʮʠʠ. ɺ ʮʝʣʦʤ ʚʠʜ ʜʦʩʪʘʪʦʯʥʦ çʘʛʨʝʩʠʚʝʥè. ʆʥ ʩʦʩʪʘʚʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʨʘʩʪʝʥʠʷʤ ʤʝʩʪʥʦʡ ʬʣʦʨʳ, ʭʦʨʦ-

ʰʦ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʩʝʤʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝ-

ʣʝʥ ʢʘʢ ʠʥʚʘʟʠʦʥʥʳʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ [5; 6; 8]. 



ʈʘʟʜʝʣ 1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 
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ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Geraniaceae ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʠʪʦʮʝʥʦʟʦʚ ʅʇ. ʉʨʝʜʠ ʥʠʭ ʝʩʪʴ ʚʠʜʳ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʳʝ: ʛʝʨʘʥʴ ʣʫʛʦʚʘʷ ʠ ʢʨʦʚʷʥʦ-

ʢʨʘʩʥʘʷ. ʇʦʩʣʝʜʥʷʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʨʝʜʢʦ ʠ ʟʘʩʣʫʞʠʚʘʝʪ ʦʭʨʘʥʳ [1; 2; 12]. ʇʝʨʠʦʜ ʮʚʝʪʝʥʠʷ 

ʵʪʠʭ ʚʝʩʴʤʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʨʘʩʪʷʥʫʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝ-

ʩʷʮʝʚ. ʅʘʠʙʦʣʝʝ ʨʘʥʦ ʮʚʝʪʫʱʠʝ ʚʝʩʝʥʥʠʝ ʚʠʜʳ (ʘʧʨʝʣʴ ð ʤʘʡ 

ʠ ʜʘʞʝ ʤʘʨʪ): ʛʝʨʘʥʴ ʤʷʛʢʘʷ ʠ ʢʨʦʰʝʯʥʘʷ; ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʣʝʪʘ ʟʘʮʚʝʪʘʝʪ ʛʝʨʘʥʴ ʈʦʙʝʨʪʘ; ʟʘʪʝʤ ʙʦʣʦʪʥʘʷ, ʣʫʛʦʚʘʷ ʠ ʢʨʦ-

ʚʷʥʦ-ʢʨʘʩʥʘʷ. ɸʠʩʪʥʠʢʠ ʪʦʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʚʝʩʝʥʥʝʝ-ʮʚʝʪʫʱʠʤ 

ʚʠʜʘʤ. ʋ çʷʨʦʚʳʭè ʦʩʦʙʝʡ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʟʜʥʝʝ ʦʩʝʥʥʝʝ 

ʮʚʝʪʝʥʠʝ. 
ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Gerania-

ceae, ʙʝʟʫʩʣʦʚʥʦ, ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʵʩʪʝʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ 
ʬʠʪʦʮʝʥʦʟʘʭ ʅʇ ʠ, ʚʦʟʤʦʞʥʦ, ʟʘʩʣʫʞʠʚʘʶʪ ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ 
ʨʘʟʚʝʜʝʥʠʷ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʣʦʱʘʜʦʢ ʦʪ-
ʜʳʭʘ ʪʫʨʠʩʪʦʚ. 

 
ɿʘ ʧʦʤʦʱʴ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʭʦʯʫ 

ʚʳʨʘʟʠʪʴ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʫ ɹʀʅ ʈɸʅ ʅʠʢʦʣʘʶ ʅʠʢʦ-

ʣʘʝʚʠʯʫ ʎʚʝʣʝʚʫ. 
ʄʘʪʝʨʠʘʣʳ ʛʝʨʙʘʨʥʦʡ ʢʦʣʣʝʢʮʠʠ ʭʨʘʥʷʪʩʷ ʚ ʛʝʨʙʘʨʠʠ 

KLGU (ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʂʘʥ-
ʪʘ) ʠ ʚʦ ʚʥʦʚʴ ʩʦʟʜʘʶʱʝʤʩʷ ʛʝʨʙʘʨʠʠ ʅʇ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʥʘʮʠʦʥʘʣʥɹʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè:  

ʤʝʪʦʜʦʣʦʛʠʷ, ʩʧʦʩʦʙʳ ʩʙʦʨʘ ʜʘʥʥʳʭ, 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʪɹʘʪʦʚ 

 
ʆʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʚʦʟʣʦʞʝʥʳ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, 

ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫ-

ʰʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʫʥʠʢʘʣʴʥʳʭ ʠ ʵʪʘʣʦʥʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʩʥʳʭ. 

ɸʚʪʦʨʘʤʠ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʕʄ) ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙ-

ʣʘʩʪʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ). 
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One of the priority problems, which are entrusted on na-

tional parks by acting legislation, is an organization and con-

duct of the ecological monitoring. The main aims of such moni-

toring system is conservation or reconstruction of the destroyed 

natural complexes, unique and model natural areas and objects, 

including forest facilities. 

 During 10 years authors are developing the system of the eco-

logical monitoring for natural complexes in national park 

çKurshskaya kosaè (Kaliningrad region). This experimental sys-

tem is founded on using of the remote sensing data and technol-

ogy of the geographical information systems (GIS-technology). 

ɺ ʟʘʜʘʯʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʮʠʦʥʘʣʴ-
ʥʳʭ ʧʘʨʢʦʚ ʚʭʦʜʠʪ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ 
ʵʢʦʩʠʩʪʝʤ ʠ ʚʳʷʚʣʝʥʠʝ ʠʭ ʠʟʤʝʥʝʥʠʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʣʠʯʥʳʭ 
ʬʦʨʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 
ɺʦ ɺʅʀʀʃʄ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʕʄ) ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠ-
ʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɼɼɿ) ʠ ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ). 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ: ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ,  

ʠʤʝʶʱʠʡ ʮʝʣʴʶ ʩʣʝʞʝʥʠʝ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷʤʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ð ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʘʩʘʞʜʝ-

ʥʠʷʤʠ, ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʶ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ; 

ʨʝʢʨʝʘʮʠʦʥʥʳʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

(ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʚʳʭ ʠʟʤʝʥʝʥʠʡ) ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʚ ʤʝʩʪʘʭ 

ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʤʠʤʦ ʵʪʠʭ ʙʘʟʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʚʠʜʳ ʤʦʥʠʪʦʨʠʥʛʘ: ʤʦʥʠʪʦʨʠʥʛ ʟʘʱʠʪʥʦʛʦ ʧʣʷʞ-

ʥʦʛʦ ʜʶʥʥʦʛʦ ʚʘʣʘ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʚʳʩʦʢʠʭ ʜʶʥ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʘʢʚʘʪʦʨʠʠ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʥʘʩʘʞʜʝʥʠʡ, ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʩʣʝʜʩʪʚʠʝ ʫʨʘʛʘʥʥʳʭ ʠ ʚʝʪʨʦ-

ʚʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 



ʈʘʟʜʝʣ 1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 
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ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝ-

ʩʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘ-

ʚʘʪʴ ʩʠʩʪʝʤʫ ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ [2]: 

ð ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ð ʢʦʩʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, 

ð ʚʪʦʨʘʷ ʩʪʫʧʝʥʴ ð ʩʘʤʦʣʝʪʥʘʷ ʩʲʝʤʢʘ, 

ð ʪʨʝʪʴʷ ʩʪʫʧʝʥʴ ð ʥʘʟʝʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ ʚ ʩʠʩʪʝʤʝ ʕʄ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʧʨʠʨʦʜ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʅʇ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʧʨʝʜʣʦʞʝʥ ʥʘʙʦʨ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʡ ʣʝʩʠ-

ʩʪʦʩʪʴ, ʜʦʣʶ ʫʯʘʩʪʠʷ ʥʘʩʘʞʜʝʥʠʡ ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʜʦʣʶ ʧʝʩʢʦʚ, 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʜʦʣʶ ʨʘʟʚʝʚʘʝʤʳʭ ʧʝʩʢʦʚ, ʜʦ-

ʣʶ ʟʘʱʠʪʥʦʛʦ ʜʶʥʥʦʛʦ ʚʘʣʘ. ʇʦʢʘʟʘʪʝʣʠ ʤʦʥʠʪʦʨʠʥʛʘ ʵʪʦʛʦ 

ʫʨʦʚʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʩ-

ʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʚʩrʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ HRVIR/SPOT-4 ʠ LISS-

3/IRS-1C. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘ-

ʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩʦʟʜʘʥʳ ʢʘʨʪʳ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʧʝʨʠʦʜ ʩ 1996 ʧʦ 2002 ʛ. 

ɸʥʘʣʠʟ ʢʘʨʪ ʚʳʷʚʠʣ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʘʵʨʦʩʲʝʤʦʢ 
ʩʣʫʞʘʪ ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʛʨʘʥʠʮʘʭ ʚʳʙʨʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 
ʝʜʠʥʠʮ ʥʘʙʣʶʜʝʥʠʷ ʧʣʦʱʘʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ 
ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʢʣʘʩʩʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 
ʥʘʩʘʞʜʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʚʝʪʨʦʚʘʣʦʚ, ʢʣʘʩʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʪʥʦʛʦ ʚʘʣʘ, ʫʯʘʩʪʢʦʚ ʧʦʜʚʠʞʥʳʭ ʜʶʥ ʥʘ ʨʘʟʥʦʡ 
ʩʪʘʜʠʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʝʩʢʦʚ ʠ ʜʨ. [1]. 
ʇʦ ʜʘʥʥʳʤ ʘʵʨʦʩʲʝʤʢʠ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ ʥʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ ʧʘʨʢʫ, ʣʝʩʥʠʯʝʩʪʚʘʤ, ʬʫʥʢ-



ʆ. ʃ. ʆʨʣʦʚʘ, ʊ. ɸ. ɿʦʣʠʥʘ, ʀ. ɸ. ɺʫʢʦʣʦʚʘ ʠ ªĦ. 
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ʮʠʦʥʘʣʴʥʳʤ ʟʦʥʘʤ. ʂʘʨʪʘ ʵʢʦʩʠʩʪʝʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʤʘʩʰʪʘʙʘ 
1:25000 ʚ ʩʠʩʪʝʤʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥ-
ʛʘ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʠ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ. ʂʘʨʪʘ ʩʦ-
ʩʪʘʚʣʝʥʘ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʧʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʚʠʟʫʘʣʴʥʦ-ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 
ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʡ ʘʵʨʦʩʲʝʤʢʠ 2001 ʛ. ɹʘʟʦʚʘʷ ʢʘʨʪʘ ʩʣʫʞʠʪ 
ʪʦʯʢʦʡ ʦʪʩʯʝʪʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʥʘʤʠ-
ʢʦʡ ʵʢʦʩʠʩʪʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʇ, ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʛʝʦʛʨʘ-
ʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʜʣʷ ʜʨʫʛʠʭ ʜʘʥʥʳʭ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʘʨʪ (ʜʠʥʘʤʠʢʠ ʵʢʦʩʠʩʪʝʤ, ʦʮʝʥʢʠ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʜʨ.) [2]. 
ɿʘ 10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʕʄ ʥʘʮʠʦʥʘʣʴʥʦ-

ʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʘʣʦʛʦʚʳʝ ʠ 
ʮʠʬʨʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʘʨɻʦʩʲʝʤʦʢ. 
ɺ ʩʠʩʪʝʤʝ ʕʄ ʘʵʨʦʩʲʝʤʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 
1) ʧʦʣʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʦʚʤʝʱʝ-

ʥʠʷ ʩ ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʘʵʨʦʢʦʩʤʠ-
ʯʝʩʢʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʩ ʮʝʣʴʶ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ; 
2) ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʠʭ ʩʨʘʚʥʝ-

ʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶ-
ʜʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ; 
3) ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʭ ʦʙʲʝʢʪʳ ʤʦʥʠʪʦʨʠʥʛʘ. 
ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʠʷ ʘʵʨʦ-

ʠʥʬʦʨʤʘʮʠʠ ʜʚʫʭ ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚʥʝʡ: ʦʙʟʦʨʥʦʛʦ ʠ ʜʝʪʘʣʴʥʦ-
ʛʦ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʵʨʦʧʨʦʙʳ ð 
ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴ-
ʰʠʭ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʬʦ-
ʢʫʩʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʙʲʝʢʪʠʚʘ ʢʘʤʝʨʳ. ʈʘʙʦʪʳ ʧʦ ʠʥʪʝʨʧʨʝʪʘ-
ʮʠʠ ʘʵʨʦʠʟʦʙʨʘʞʝʥʠʡ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʨʝʢʦʤʝʥ-
ʜʫʝʤʦʡ ʘʵʨʦʠʥʬʦʨʤʘʮʠʠ ʠ ʮʝʣʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. 
ʆʙʟʦʨʥʘʷ ʘʵʨʦʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʠ ʜʘʥʥʳʭ. 
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ɸʵʨʦʠʥʬʦʨʤʘʮʠʷ ʜʝʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʝ-
ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʚʳʧʦʣ-
ʥʠʪʴ ʠʭ ʢʦʥʪʫʨʥʦʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ. 
ɸʵʨʦʧʨʦʙʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʦʯʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʘʭ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ʄʥʦʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʙʝʟ ʥʘʪʫʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 
ʦʙʱʠʡ ʮʠʢʣ ʨʘʙʦʪ ʧʦ ʕʄ ʚʢʣʶʯʝʥ ʙʣʦʢ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 
ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʦ-
ʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʪʦʯʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʘʵʨʦʠʥʬʦʨʤʘʮʠʠ. 
ɹʣʦʢ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚʢʣʶʯʘʝʪ: ʧʦʩʪʦʷʥʥʳʝ ʧʨʦʙ-

ʥʳʝ ʧʣʦʱʘʜʠ ʧʦ ʦʩʥʦʚʥʳʤ ʠ ʩʧʝʮʠʘʣʴʥʳʤ ʚʠʜʘʤ ʤʦʥʠʪʦʨʠʥʛʘ, 
ʧʫʥʢʪʳ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʪʨʘʥʩʩʝʢʪʳ ʠ ʧʨʦʬʠʣʠ, ʨʝʢʦ-
ʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶ-
ʜʝʥʠʡ (ʢʘʨʪʳ, ʚʝʜʦʤʦʩʪʠ ʫʯʝʪʘ, ʬʦʪʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ) ʚʥʦ-
ʩʷʪ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʦʙ-
ʥʦʚʣʷʝʤʫʶ ʝʞʝʛʦʜʥʦ. 
ɻʀʉ ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʜʣʷ ʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ð ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʦʛʨʘ-
ʬʠʯʝʩʢʠʝ ʩʣʦʠ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʢ ʥʠʤ: 
ð ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ; 
ð ʩʣʦʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ; 
ð ʧʣʘʥʦʚʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ 

(1992 ʠ 2002 ʛʛ.); 
ð ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʅʇ; 
ð ʩʭʝʤʘ ʟʦʥʠʨʦʚʘʥʠʷ ʧʘʨʢʘ ʧʦ ʚʠʜʘʤ ʤʦʥʠʪʦʨʠʥʛʘ; 
ð ʘʵʨʦʠʟʦʙʨʘʞʝʥʠʷ ʦʙʟʦʨʥʦʛʦ ʫʨʦʚʥʷ (1998, 2000 ʠ 2001 ʛʛ.); 
ð ʘʵʨʦʠʟʦʙʨʘʞʝʥʠʷ ʜʝʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ; 
ð ʙʘʟʦʚʘʷ ʢʘʨʪʘ çʕʢʦʩʠʩʪʝʤʳ ʂʫʨʰʩʢʦʡ ʢʦʩʳè; 
ð ʢʘʨʪʳ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; 
ð ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʟʦʨʥʦʛʦ ʫʨʦʚʥʷ; 
ð ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʜʝʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ; 
ð ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, 

ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʬʠʣʝʡ ʠ ʪʨʘʥʩʩʝʢʪ. 
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ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʣʦʯʢʠ ʜʣʷ ɻʀʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʝʡ ð ʜʘʥʥʳʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ 
ʨʘʟʣʠʯʥʤrʠ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ: 
TopoL, MapInfo, ArcView. ɺ ʩʦʩʪʘʚ ʚʥʝʰʥʠʭ ʙʘʟ ʜʘʥʥʳʭ ɻʀʉ 
ʚʭʦʜʷʪ ʩʧʝʮʠʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʙʘ-
ʟʘ ʜʘʥʥʳʭ ʫʯʝʪʘ ʧʦʩʝʪʠʪʝʣʝʡ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ Mi-
crosoft Access. 
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ɹʘʣʪʠʡʩʢʠʝ ʢʦʩʳ:  

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

 
ʅʘ ʠʥʪʝʨʚʘʣʝ 1998ð2006 ʛʛ. ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʬʝʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʜʥʝʚʥʠʢʠ ʢʦʥʮʝʚʦʛʦ ʫʯʘʩʪʢʘ ɹʘʣʪʠʡʩʢʦʡ ʢʦʩʳ ʠ 
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ʧʦʩ. ʈʳʙʘʯʠʡ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʦʜʠʪʩʷ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʡ ʜʥʝʚʥʠʢ ʧʝʨʚʦʡ ʪʨʝʪʠ ʍʍ ʚ., ʩʦʩʪʘʚʣʝʥʥʳʡ 

ʚ ʇʠʣʣʘʫ (ʛ. ɹʘʣʪʠʡʩʢ). ʆʙʩʫʞʜʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝ-

ʞʠʤ ʢʦʩ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ. 
 

The phenological diaries, which were made during the peri-

od of 1998ð2006, of the Baltic spit's tail side and of the settle-

ment Rybatchiy on Kurshskaya spit are compared. For compari-

son the phenological diary of the first third of the XX century, 

made in pillau (Baltiysk city) is used. The spit's temperature 

mode and connected with it phenological events are discussed. 

 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʱʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ. ɹʘʣʪʠʡʩʢʠʝ ʢʦʩʳ, ʢ ʢʦʪʦʨʳʤ ʤʳ ʦʪʥʦʩʠʤ ɺʠʩʣʠʥ-

ʩʢʫʶ (Frische Nehrung) ʠ ʂʫʨʰʩʢʫʶ (Kurische Nehrung), ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠ ʧʨʠʥʘʜʣʝʞʘʪ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʝ. ʂʦʤʧʣʝʢʩʳ 

ʣʘʥʜʰʘʬʪʦʚ ʢʦʩ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʧʦʜʦʙʣʘʩʪʠ ʣʝʩʥʦʡ 

ʘʪʣʘʥʪʠʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ [1]. ʂʦʩʳ 

ð ʵʪʦ ʜʣʠʥʥʳʝ, ʚʝʩʴʤʘ ʫʟʢʠʝ ʧʦʣʦʩʢʠ ʩʫʰʠ, ʢʦʪʦʨʳʝ ʦʪʜʝʣʷʶʪ 

ʦʪ ʤʦʨʷ ʦʙʰʠʨʥʳʝ ʤʝʣʢʦʚʦʜʥʳʝ ʟʘʣʠʚʳ. ʆʙʝ ʢʦʩʳ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʙʦʣʝʝ ʧʣʘʚʥʦʝ ʩʦʧʨʷʞʝʥʠʝ ʟʦʥʘʣʴʥʦʛʦ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦ-

ʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʙʝʨʝʛʘ [2ð4]. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʠ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʩ, ʦʩʦʙʝʥʥʦ ɺʠʩʣʠʥ-

ʩʢʦʡ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ [5]. ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʝ-

ʚʝʨʥʝʝ ɺʠʩʣʠʥʩʢʦʡ ʠ ʦʪʢʨʳʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, ʪʦʛʜʘ ʢʘʢ ɺʠʩʣʠʥʩʢʘʷ ʢʦʩʘ ʟʘʱʠʱʝʥʘ ʦʪ ʦʪ-

ʢʨʳʪʦʛʦ ʤʦʨʷ ɻʜʘʥʴʩʢʠʤ ʟʘʣʠʚʦʤ. ʉ ʵʪʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʚʷ-

ʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʢʦʩ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʥʘʫʯʥʦʡ ʩʪʘʥʮʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ çɹʘʣʪʠʡʩʢʘʷ ʢʦʩʘè ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʚʝʜʫʪʩʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝ-

ʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ (ʩ 1994ð1996 ʛʛ.) ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʜʥʝʚʥʠ-

ʢʠ (ʩ 1998 ʛ.). ɺ [6] ʧʨʠʚʝʜʝʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʜʥʝʚʥʠʢʠ, ʢʦ-

ʪʦʨʳʝ ʩʦʩʪʘʚʣʷʣʠʩʴ ʚ ʧʝʨʚʦʡ ʪʨʝʪʠ ʍʍ ʚ. ʚ ʛ. ʇʠʣʣʘʫ (ɹʘʣ-



ʆ. ɺ. ʈʳʣʴʢʦʚ, ɾ. ʀ. ʉʪʦʥʪ 
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ʪʠʡʩʢ). ɼʣʷ ʘʥʘʣʠʟʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʤ-

ʧʝʨʘʪʫʨʥʳʝ ʨʷʜʳ ʟʘ ʧʝʨʠʦʜ 1998 -2005 ʛʛ. 

 

 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ʉʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʷʚʣʷʷʩʴ ʚʘʞʥʝʡʰʠʤ ʵʢʟʦ-

ʛʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ 

ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʪʝʨʨʠʪʦʨʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʩʣʝʜʫʝʪ ʟʘ ʛʦʜʦʚʳʤ ʭʦʜʦʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʠʟ-

ʤʝʥʯʠʚʦʩʪʴ ʢʦʪʦʨʦʡ ʥʝ ʧʨʝʚʳʰʘʝʪ Ñ 5 % [7]. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ʅʘ 

ʧʨʠʙʨʝʞʥʳʭ ʩʪʘʥʮʠʷʭ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 8,0Ñ7,1Áʉ (ɹʘʣʪʠʡʩʢ); 

7,2Ñ7,6Áʉ (ʅʠʜʘ). ɻʦʜʦʚʘʷ ʘʤʧʣʠʪʫʜʘ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʪʝʤʧʝ-

ʨʘʪʫʨ ʨʘʚʥʘ 18,8Áʉ (ɹʘʣʪʠʡʩʢ) ʠ 20,2Áʉ (ʅʠʜʘ) [8]. 

ɺ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʝ ʤʝʩʷʮʳ (ʷʥʚʘʨʴ-ʬʝʚʨʘʣʴ) ʩʨʝʜʥʝʤʝ-

ʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʧʫʩʢʘʶʪʩʷ ʥʠʞʝ ʥʫʣʷ. ɸʙʩʦ-

ʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʘʝʪʩʷ ʚ ʬʝʚʨʘʣʝ ʠ ʨʘʚʝʥ 

ï30ð32Áʉ [9]. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯ-

ʥʦ ʨʘʚʥʦʤʝʨʥʦ ʩ ʤʘʨʪʘ ʧʦ ʠʶʣʴ ʦʪ 0,0 ʜʦ 17,6Áʉ. ɸʙʩʦʣʶʪʥʳʡ 

ʤʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʣʴ (34Áʉ, 

ʂʣʘʡʧʝʜʘ) ʠʣʠ ʘʚʛʫʩʪ (33,4Áʉ, ɹʘʣʪʠʡʩʢ). ɺ ʩʝʥʪʷʙʨʝ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʚʦʟʜʫʭʘ ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʠ ʪʘʢʦʝ ʧʨʝ-

ʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʭʨʘʥʷʝʪ-

ʩʷ ʜʦ ʤʘʨʪʘ ʚʢʣʶʯʠʪʝʣʥɹʦ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 8,3ʉ̄ ɺ. ʢ
*
. 

(1998 ʛ. ð ʩʘʤʘʷ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ) 

ʜʦ 10,3ʉ̄ ɺ. ʢ. (1999 ʛ. ð ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ). ʍʦʜ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʤʝ-

ʯʝʥʥʳʡ ʨʘʥʝʝ [4] ʜʚʫʭʣʝʪʥʠʡ ʮʠʢʣ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚʝʩʴʤʘ ʩʣʘʙʦ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʦʚʝʜʝʥʘ ʣʠʥʠʷ ʪʨʝʥʜʘ, ʧʦ 

ʥʘʢʣʦʥʫ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʪʨʝʥʜʝ ʥʘ 

                                                 
*
 ɿʜʝʩʴ ʠ ʜʘʣʝʝ: ɺ. ʢ. ð ɺʠʩʣʠʥʩʢʘʷ ʢʦʩʘ; ʂ. ʢ. ð ʂʫʨʰʩʢʘʷ ʢʦʩʘ. 
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ʵʪʦʤ ʚʨʝʤʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ. ɺ [10] ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʦ ʪʦʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʤʝʯʘʝʤʦʝ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, 

ʩʚ̫ʟʘʥʥʦʝ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ-

ʙʣʠʟʠʪʝʣʴʥʦ ʜʦ 2016 ʛ., ʢʦʛʜʘ ʦʞʠʜʘʝʪʩʷ ʤʠʥʠʤʫʤ ʚʝʢʦʚʦʛʦ 

ʮʠʢʣʘ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʦʭʨʘʥʝʥʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ ʚ ʭʦʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. 

ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ 1998ð2006 ʛʛ. ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʝʝ ʚʝʣʠʯʠʥʳ, ʠʟʤʝʨʝʥʥʳʝ ʥʘ ʢʦʩʘʭ, ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1. ʅʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʤ ʤʝʩʷʮʝʤ ʚ ʛʦʜʦʚʦʤ ʭʦʜʝ ʷʚʣʷ-

ʝʪʩʷ ʷʥʚʘʨʴ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʟʘ ʥʘʟʚʘʥʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʨʝʜ-

ʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʷʥʚʘʨʝ ʩʦʩʪʘʚʠʣʘ ï1,2Áʉ, ʚ ʬʝʚʨʘʣʝ 

ʥʘ 0,8Áʉ ʚʳʰʝ (ï0,4Áʉ). ʅʘ ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ ʨʘʟʥʠʮʘ ʤʝʥʴʰʝ 

ð 0,5Á (ʚ ʷʥʚʘʨʝ ï0,5Áʉ, ʚ ʬʝʚʨʘʣʝ 0,0Áʉ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʙʣʠʟʦʩʪʠ ʢʣʠʤʘʪʘ ʢ ʤʦʨʩʢʦʤʫ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʘʤʳʤ ʭʦʣʦʜʥʳʤ 

ʤʝʩʷʮʝʤ ʷʚʣʷʝʪʩʷ ʬʝʚʨʘʣʴ. ɺ ʜʝʢʘʙʨʝ ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʟʘ 1998ð2006 ʛʛ. ʧʦʣʦʞʠʪʝʣʴʥʘʷ (1,0Áʉ ʂ. ʢ. ʠ 1,5Áʉ 

ɺ. ʢ.). ʊʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʝʩʷʮʘ ð ʠʶʣʷ ð ʩʦʩʪʘʚʠ-

ʣʘ 19,5Áʉ ʥʘ ɺ. ʢ. ʠ 20Áʉ ʥʘ ʂ. ʢ. ʕʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,6Áʉ ʚʳʰʝ, 

ʯʝʤ ʚ ʘʚʛʫʩʪʝ. ɺ ʠʶʥʝ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʝ ʥʘ 3Áʉ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʚ ʠʶʥʝ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʧʨʠʪʦʢ ʩʦʣʥʝʯʥʦʡ ʨʘ-

ʜʠʘʮʠʠ. ʉʢʘʟʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʭʦʣʦʜʥʦʛʦ ʤʦʨʷ, ʙʦʣʝʝ ʪʝʧʣʦʛʦ 

ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʠ ʦʩʝʥʴʶ. 

ʅʘ ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʛʦʜʦʚʦʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʛʦʜʳ ʦʪʜʝʣʴʥʳʭ ʣʝʪ. ɺ ʥʝ-

ʢʦʪʦʨʳʝ ʛʦʜʳ (ʥʘʧʨʠʤʝʨ, ʚ 2005 ʛ.) ʩʨʝʜʥʷʷ ʬʝʚʨʘʣʴʩʢʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʷʥʚʘʨʩʢʘʷ: ʥʘ 4,5Áʉ ʂ. ʢ. ʠ 4,0Áʉ ɺ. ʢ. 

ɺ ʦʩʥʦʚʥʦʤ ʚ ʬʝʚʨʘʣʝ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫ-

ʨʘ (ʜʦ +6Á ʚ 2006 ʛ.); ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʦʪʨʠ-

ʮʘʪʝʣʴʥʘʷ (2002 ʛ. ï4,2Áʉ ɺ. ʢ. ʠ ï5,0Áʉ ʂ. ʢ.; ʚ 1998 ʛ. ʦʢʦʣʦ 

0 ʉ̄). 
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ʈʠʩ. ʍʦʜ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʙʘʣʪʠʡʩʢʠʭ ʢʦʩʘʭ  

ʠ ʣʠʥʠʷ ʪʨʝʥʜʘ ʥʘ ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ 
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1998 1999 2000 2001 2002 2003 2004 2005 2006
ʛʦʜ

ÁC

ʂʢ

ɺʢ

ʃʠʥʝʡʥʳʡ (ɺʢ)

 

ʂ. ʢ. 
 

ɺ. ʢ. 
 

ʃʠʥʝʡʥʳʡ (ɺ. ʢ.) 



 

 

 
ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ,  

ʠʟʤʝʨʝʥʥʦʡ ʥʘ ɺʠʩʣʠʥʩʢʦʡ ʠ ʂʫʨʰʩʢʦʡ ʢʦʩʘʭ (1998ð2006 ʛʛ.) 

 

ʊʝʤʧʝʨʘ-

ʪʫʨʘ, Á ʉ 

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

ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. ʂ. ʢ. ɺ. ʢ. 

ʉʨʝʜʥʷʷ 

ʤʝʩʷʯʥʘʷ -1,2 -0,5 -0,4 0,0 1,8 1,9 7,9 7,9 13,8 13,4 16,8 16,4 20,1 19,5 19,5 19,0 16,2 15,5 9,7 9,8 4,1 4,7 1,0 1,5 

ʅʘʠʙʦʣʝʝ 
ʚrʩʦʢʘʷ 

ʤʝʩʷʯʥʘʷ 1,9 2,8 3,3 3,1 4,3 4,0 3,0 11,3 17,3 16,6 18,4 19,2 22,2 22,7 22,8 20,9 17,8 7,4 11,8 11,7 6,7 7,3 6,1 6,3 

ʅʘʠʙʦʣʝʝ 

ʥʠʟʢʘʷ 
ʤʝʩʷʯʥʘʷ 6,4 -6,1 -4,5 -3,4 -2,1 -1,1 5,7 5,8 12,2 11,5 15,3 14,1 17,1 16,4 17,2 16,5 13,9 13,7 6,7 7,2 -1,9 -0,7 -5,0 -4,2 

ɸʙʩʦʣʶʪ-

ʥʳʡ  
ʤʘʢʩʠʤʫʤ 8,9 6,6 8,1 7,7 11,8 9,1 20,0 24,4 23,7 23,0 26,0 28,4 27,7 31,0 26,0 26,2 24,8 23,3 17,0 17,3 11,1 10,6 9,0 10,8 

ɸʙʩʦʣʶʪ-

ʥʳʡ  

ʤʠʥʠʤʫʤ -23,2 -23,8 -14,1 -13,2 -12,7 -8,4 -0,6 -0,5 4,7 6,5 11,1 10,7 13,2 12,8 12,5 11,4 7,4 8,4 0,8 2,0 -10,7 -9,7 -17,9 -15,2 

 

 

2
4 
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ɸʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʩʦʩʪʘʚʠʣ ï23,8̄ʉ ɺ. ʢ. ʠ ï23,2̄ʉ 

ʂ. ʢ. ʚ ʷʥʚʘʨʝ 2003 ʛ. ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ 1999 ʠ 2006 ʛʛ. ʩʨʝʜʥʷʷ 

ʠʶʣɹʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚʳʰʝ ʘʚʛʫʩʪʦʚʩʢʦʡ ʧʦʯʪʠ ʥʘ 3Áʉ 

ʥʘ ɺ. ʢ. (22,7 ʠ 19,6Áʉ; 21,5 ʠ 18,2Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); ʥʘ ʂ. ʢ. 

ʥʘ å2Áʉ (21,5 ʠ 19,5Áʉ; 20,2 ʠ 18,3Áʉ). ɺ 2000 ʠ 2004 ʛʛ. ʥʘʙʣʶ-

ʜʘʣʘʩʴ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ: ʘʚʛʫʩʪʦʚʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʩrʠʣʘ 

ʠʶʣʴʩʢʫʶ ʥʘ 2ð3Áʉ. ɸʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ ʦʪʤʝʯʘʣʩʷ ʚ ʦʩ-

ʥʦʚʥʦʤ ʚ ʠʶʣʝ; ʚ 2000 ʛ. ʥʘ ɺ. ʢ. ʚ ʠʶʥʝ ʠʟʤʝʨʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

25,6̄ʉ ð ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʟ ʪʨʝʭ ʣʝʪʥʠʭ ʤʝʩʷʮʝʚ. ʅʘ ʂ. ʢ. ʚ 

2002 ʛ. ʦʜʠʥʘʢʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (25,8ʉ̄) ʦʪʤʝʯʘʣʘʩʴ ʚ ʠʶʥʝ ʠ ʘʚ-

ʛʫʩʪʝ. ɸʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ (27,7ʉ̄) ʦʪʤʝʯʝʥ ʚ ʠʶʣʝ 2006 ʛ. ɺ 

ʮʝʣʦʤ ʟʠʤʘ ʪʝʧʣʝʝ ʥʘ ɹʘʣʪʠʡʩʢʦʡ ʢʦʩʝ, ʥʦ ʣʝʪʦ ʟʜʝʩʴ ʧʨʦʭʣʘʜʥʝʝ, 

ʯʝʤ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ. ɺ ʧʝʨʝʭʦʜʥʳʝ ʧʝʨʠʦʜʳ ʪʝʤʧʝʨʘʪʫʨʳ 

ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ 

ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʧʦʩ. ʈʳʙʘʯʠʡ, ʩʘʤʦʡ 

ʰʠʨʦʢʦʡ ʯʘʩʪʠ ʢʦʩʳ ʠ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʡ ʦʪ ʤʦʨʷ. 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ. ɼʣʷ ʫʤʝʨʝʥʥʦʛʦ 

ʢʣʠʤʘʪʘ, ʧʝʨʝʭʦʜʥʦʛʦ ʦʪ ʤʦʨʩʢʦʛʦ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʜʘʪʫ 

ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ 0ʉ̄ ʫʩʪʘʥʦʚʠʪʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. ɹʝʟʤʦʨʦʟʥʳʡ 

ʧʝʨʠʦʜ ʩʯʠʪʘʝʪʩʷ ʦʪ ʜʘʪʳ ʧʦʩʣʝʜʥʝʛʦ ʠʟʤʝʨʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʝʩʥʦʡ ʜʦ ʜʘʪʳ ʥʘʩʪʫʧʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʥʠʞʝ 0ʉ̄. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ 

ʜʣʷ ʧʦʙʝʨʝʞʴʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

200 ʜʥʝʡ [11; 12]. ɿʘ ʧʝʨʠʦʜ 1998ð2006 ʛʛ. ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʘ 305Ñ32 ʜʥʷ ʥʘ ɺ. ʢ. ʠ 

290Ñ29 ʜʥʝʡ ʥʘ ʂ. ʢ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʘʪʫ ʧʝʨʝʭʦʜʘ ʦʧʨʝʜʝ-

ʣʠʪʴ ʩʣʦʞʥʦ ʠʟ-ʟʘ ʯʘʩʪʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ 

ʤʦʨʦʟʦʚ ʠ ʜʣʠʪʝʣʴʥʳʭ ʦʪʪʝʧʝʣʝʡ. ɼʣʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʠ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʯʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʭʘʨʘʢʪʝʨʥʘ 

ʥʘʠʙʦʣʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʘʪ ʧʝʨʝʭʦʜʘ [13]. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠ-

ʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (ů) ʜʘʪ ʧʝʨʝʭʦʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʯʝʨʝʟ 0ʉ̄ ʜʣʷ ʚʝʩʥʳ ʩʦʩʪʘʚʣʷʝʪ Ñ17 (ʂ. ʢ.) ð 23 (ɺ. ʢ.) 

ʜʥʝʡ ʠ ʜʣʷ ʟʠʤʳ Ñ 17 (ʂ. ʢ.) ð 36 (ɺ. ʢ.) ʜʥʝʡ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦ-
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ʜʳ ð 1999 (ɺ. ʢ.), 2003 (ɺ. ʢ., ʂ. ʢ.), 2005ð2006 (ʂ. ʢ.) ð ʟʠʤ-

ʥʝʛʦ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ 0ʉ̄ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ɺ 2004 ʛ. ʥʘ ɺʠʩ-

ʣʠʥʩʢʦʡ ʢʦʩʝ ʧʝʨʝʭʦʜ ʧʨʦʠʟʦʰʝʣ ʚ ʷʥʚʘʨʝ 2005 ʛ. 

ɼʘʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʝʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ɼʣʷ ɺʠʩʣʠʥ-

ʩʢʦʡ ʠ ʂʫʨʰʩʢʦʡ ʢʦʩ ʢʨʦʤʝ ʩʨʝʜʥʝʡ ʜʘʪʳ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʪrʠʷ 

ʧʨʠʚʝʜʝʥ ʠ ʜʠʘʧʘʟʦʥ ʜʘʪ ʧʝʨʝʭʦʜʘ ʭʘʨʘʢʪʝʨʥʳʭ ʩʨʝʜʥʠʭ ʩʫʪʦʯ-

ʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʠʥʪʝʨʚʘʣʝ 1998ð2005(6) ʛʛ. ɼʣʷ ʇʠʣʣʘʫ 

(ɹʘʣʪʠʡʩʢʘ) ʧʨʠʚʝʜʝʥʘ ʪʦʣʴʢʦ ʩʨʝʜʥʷʷ ʜʘʪʘ ʧʝʨʝʭʦʜʘ [6]. ɺ ʢʘ-

ʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʙʳʣʠ ʚʟʷʪʳ ʩʣʝʜʫʶɦ ʠʝ: 0,̄ 5, 

10 ʠ 15ʉ̄.  

ʊʝʤʧʝʨʘʪʫʨʘ 0ʉ̄ ʦʧʨʝʜʝʣʷʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ 

ʧʝʨʠʦʜʘ ʠ ʤʦʤʝʥʪ ʥʘʩʪʫʧʣʝʥʠʷ ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʚʝʩʥʳ. ʋʩʪʦʡ-

ʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ 0ʉ̄ ʚʝʩʥʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʩ ʢʦʥʮʘ ʷʥʚʘʨʷ (18.I) ʜʦ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ 

ʤʘʨʪʘ (27.III). ɺ ʩʨʝʜʥʝʤ ʥʘ ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ ʧʝʨʝʭʦʜ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ 22 ʬʝʚʨʘʣʷ, ʥʘ ʂʫʨʰʩʢʦʡ ð 25 ʬʝʚʨʘʣʷ. ɺ ʧʝʨʚʦʡ 

ʪʨʝʪʠ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʇʠʣʣʘʫ (ɹʘʣʪʠʡʩʢʝ) ʧʝʨʝʭʦʜ ʚ ʩʨʝʜʥʝʤ 

ʧʨʦʠʩʭʦʜʠʣ 4 ʬʝʚʨʘʣʷ, ʪ. ʝ. ʥʘ 2 ʥʝʜʝʣʠ ʨʘʥʴʰʝ. ɽʩʣʠ ʧʦʩʤʦʪ-

ʨʝʪʴ ʦʪʢʣʦʥʝʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦ ʜʝʩʷʪʠʣʝʪʠ-

ʷʤ ʦʪ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʚ ʛ. ʂʝʥʠʛʩʙʝʨʛʝ (ʂʘʣʠʥʠʥʛʨʘʜʝ) ʚ 

ʵʪʠ ʛʦʜʳ [6], ʪʦ ʚʠʜʥʦ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ð ʜʦ 

0,9̄ ʉ. 

ʇʝʨʝʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ 5ʉ̄ (ʚʝʩʥʘ) ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʦʞʠʚʣʝʥʠʝ ʧʨʠʨʦʜʳ. ʇʦ ʩʨʝʜʥʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʠʥ-

ʪʝʥʩʠʚʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʝʨʚʦʡ 

ʜʝʢʘʜʝ ʘʧʨʝʣʷ [12]. ɺ ʇʠʣʣʘʫ ʩʨʝʜʥʝʝ ʥʘʯʘʣʦ ʚʝʩʥʳ ʧʨʠʭʦʜʠ-

ʣʦʩʴ ʥʘ 10 ʘʧʨʝʣʷ, ʥʘ ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ ʩʝʡʯʘʩ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʥʘʯʠʥʘʝʪʩʷ ʥʘ 10 ʜʥʝʡ ʨʘʥʴʰʝ (1 ʘʧʨʝʣʷ), ʥʘ ʂʫʨʩhʢʦʡ ʢʦʩʝ ʥʘ 

15 ʜʥʝʡ ʧʦʟʞʝ ð 15 ʘʧʨʝʣʷ (ʪʘʙʣ. 2). ɼʠʘʧʘʟʦʥ ʜʘʪ ʧʝʨʝʭʦʜʘ 

ʯʝʨʝʟ 5ʉ̄ ʨʘʩʪʷʥʫʣʩʷ ʦʪ 18 ʤʘʨʪʘ ʜʦ 24 ʘʧʨʝʣʷ. ʅʘ ʂʫʨʰʩʢʦʡ 

ʢʦʩʝ ʚʝʩʥʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 2 ʥʝʜʝʣʠ ʧʦʟʞʝ. ʇʝ-
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ʜʣʠʪʩʷ 30ð40 ʜʥʝʡ. 



ʊʘʙʣʠʮʘ 2 

ɼʘʪʳ ʧʝʨʝʭʦʜʘ ʭʘʨʘʢʪʝʨʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ  

(ʩʨʝʜʥʝʝ ð ʯʠʩʣʠʪʝʣʴ, ʜʠʘʧʘʟʦʥ ð ʟʥʘʤʝʥʘʪʝʣʴ) 

 

ʇʘʨʘʤʝʪʨ 
ʇʠʣʣʘʫ

* 
(ɹʘʣʪʠʡʩʢ),  

1916ð1935 
ɺʠʩʣʠʥʩʢʘʷ ʢʦʩʘ,  

1998ð2005 

ʧʦʩ. ʈʳʙʘʯʠʡ  
(ʂʫʨʩhʢʘʷ ʢʦʩʘ),  

1998ð2006 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨ. ʩʫʪ. ʪ-ʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 0ʉ̄ 4 II 
22 II 

18 I ð 25 III 
 

25 II 

9 II ð 27 III 
 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨ. ʩʫʪ. ʪ-ʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 5 ʉ̄, ʚʝʩʥʘ 10 IV 
1 IV 

18 III ð 14 IV 
 

15 IV 

6 IV ð 24 IV 
 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨ. ʩʫʪ. ʪ-ʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 10ʉ̄, ʚʝʩʥʘ 7 V 
29 IV 

15 IV ð 14 V 
 

9 V 

28 IV ð 20 V 
 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨ. ʩʫʪ. ʪ-ʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 15ʉ̄ 15 VI 
24 V 

2 V ð 15 VI 
 

8 VI 

28 V ð 19 VI 
 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨ. ʩʫʪ. ʪ-ʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 15ʉ̄ 
11 IX 

17 IX 

25 VIII ð 10 X 
 

30 IX 

21 IX ð 12 X 
 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨ. ʩʫʪ. ʪ-ʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 10ʉ̄, ʦʩʝʥʴ 
12 X 

16 X 

27 IX ð 3 XI 
 

20 X 

6 X ð 3 XI 
 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨ. ʩʫʪ. ʪ-ʨ r

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 5ʉ̄, ʦʩʝʥʴ 
8 XI 

24 XI 

3 XI ð 16 XII 
 

12 XI 

20 X ð 15 XII 
 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʩʨ. ʩʫʪ. ʪ-ʨʳ 

ʚʦʟʜʫʭʘ ʯʝʨʝʟ 0ʉ̄ 
17 XII 

4 I 

15 XII ð 24 I 
 

21 XII 

18 XI ð 24 I 
 

 
*  
ʊʦʣʴʢʦ ʩʨʝʜʥʝʝ.2
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ʆ. ɺ. ʈʳʣʴʢʦʚ, ɾ. ʀ. ʉʪʦʥʪ 

30 

ʇʝʨʠʦʜ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʤʝʞʜʫ ʜʘʪʘʤʠ ʧʝʨʝ-

ʭʦʜʘ ʯʝʨʝʟ 5 ʠ 10ʉ̄ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ ʤʝʩʷʮʘ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʵʪʦ 
ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ ʩ 28.IV ʧʦ 20.V, ʚ ʩʨʝʜʥʝʤ 9.V. ʅʘ ɺʠʩʣʠʥ-

ʩʢʦʡ ʢʦʩʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʳ ²10̄ ʉ ʩ 15.IV ʧʦ 14.V, ʚ 
ʩʨʝʜʥʝʤ 29.IV (ʪʘʙʣ. 2). ʈʘʟʛʘʨ ʚʝʩʥʳ (ʧʝʨʝʭʦʜ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ 10ʉ̄) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʘʢʪʠʚ-
ʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʫʩʪʘʥʦʚʣʝʥʠʝʤ 
ʣʠʩʪʚʝʥʥʦʛʦ ʘʩʧʝʢʪʘ ʣʝʩʦʚ, ʨʝʟʢʠʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʛʘʟʦʦʙʤʝʥʘ 

ʤʝʞʜʫ ʙʠʦ- ʠ ʘʪʤʦʩʬʝʨʦʡ [14]. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʣʠʩʪʚʝʥʥʳʝ ʜʝʨʝʚʴʷ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʣʠʩʪʚʫ, ʚʝʯʥʦʟʝʣʝʥʳʝ ð ʝʝ ʦʙʥʦʚʣʷʶʪ. ɹʫʨʥʦ 
ʨʘʟʚʠʚʘʝʪʩʷ ʪʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ, ʟʘʮʚʝʪʘʶʪ ʯʝʨʝʤʫʭʘ ʠ ʩʠʨʝʥʴ. 
ʅʘʯʠʥʘʝʪʩʷ ʩʝʟʦʥ ʧʦʣʝʚʳʭ, ʦʛʦʨʦʜʥʳʭ ʠ ʩʘʜʦʚʳʭ ʨʘʙʦʪ (ʪʘʙʣ. 3). 

ʉ ʧʝʨʝʭʦʜʦʤ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ 15ʉ̄ 
ʥʘʩʪʫʧʘʝʪ ʬʝʥʦʣʦʛʠʯʝʩʢʦʝ ʣʝʪʦ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʞʠʟʥʝʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʙʠʦʪʳ. ʆʩʥʦʚʥʦʡ ʩʝʟʦʥ ʧʨʦʜʫʢʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ ʞʠʚʦʛʦ 
ʚʝʝɦʩʪʚʘ [14]. ɺ ʇʠʣʣʘʫ ʩʨʝʜʥʝʝ ʥʘʯʘʣʦ ʣʝʪʘ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ 
15 ʠʶʥʷ; ʥʘ ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ ʚ 1998ð2005 ʛʛ. ʣʝʪʦ ʥʘʯʠʥʘʣʦʩʴ 
24 ʤʘʷ, ʪ. ʝ. ʥʘ 3 ʥʝʜʝʣʠ ʨʘʥʴʰʝ; ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʧʨʠʭʦʜ ʣʝʪʘ 

ʦʪʤʝʯʘʝʪʩ̫ 8 ʠʶʥʷ (ʪʘʙʣ. 2). ɼʠʘʧʘʟʦʥ ʜʘʪ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ 15ʉ̄ 
ʨʘʩʪʷʥʫʣʩʷ ʦʪ 2 ʤʘʷ ʜʦ 15 ʠʶʥʷ (ɺ. ʢ.) ʠ ʦʪ 28 ʤʘʷ ʜʦ 19 ʠʥʁʷ 
(ʂ. ʢ.). ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʣʝʪʦ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 2 ʥʝʜʝ-

ʣʠ ʧʦʟʞʝ. ʇʝʨʠʦʜ ʦʪ ʜʘʪʳ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ 10ʉ̄ ʜʦ ʜʘʪʳ ʧʝʨʝʭʦ-

ʜʘ ʯʝʨʝʟ 15ʉ̄ ʜʣʠʪʩʷ 30 ʜʥʝʡ. ʃʝʪʦ ð ʵʪʦ ʩʝʟʦʥ ʮʚʝʪʝʥʠʷ ʣʠʧʳ, 
ʢʦʪʦʨʦʝ ʩʯʠʪʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʧʦʣʥʦʛʦ ʣʝʪʘ. ʎʚʝʪʫʪ ʠ ʧʣʦʜʦ-
ʥʦʩʷʪ ʢʫʩʪʘʨʥʠʢʠ: ʤʘʣʠʥʘ, ʯʝʨʥʠʢʘ, ʢʨʳʞʦʚʥʠʢ, ʩʤʦʨʦʜʠʥʘ 
(ʪʘʙʣ. 3). ʎʚʝʪʝʥʠʝ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ ʥʘ ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ ʥʘʯʠ-
ʥʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 5ð7 ʜʥʝʡ ʨʘʥʴʰʝ, ʯʝʤ ʥʘ ʂʫʨʰʩʢʦʡ 
ʢʦʩʝ ʠ ʚ ʇʠʣʣʘʫ ʚ ʧʝʨʚʦʡ ʪʨʝʪʠ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 
ʃʝʪʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʦʧʫʩʪʠʪʩʷ ʥʠʞʝ 15ʉ̄. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʪʦʨʦʡ ʧʦ-
ʣʦʚʠʥʝ ʩʝʥʪʷʙʨʷ (ʪʘʙʣ. 2), ʧʨʠʯʝʤ ʥʘ ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ¢15Áʉ ʧʦʯʪʠ ʥʘ 2 ʥʝʜʝʣʠ ʨʘʥʴʰʝ ð 17 ʩʝʥ-
ʪʷʙʨʷ (25 ʘʚʛʫʩʪʘ ð 10 ʦʢʪʷʙʨʷ), ʚ ʇʠʣʣʘʫ 11 ʩʝʥʪʷʙʨʷ, ʥʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʝ 30 ʩʝʥʪʷʙʨʷ. ʅʘʯʠʥʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʬʝʥʦʣʦʛʠ-
ʯʝʩʢʦʡ ʦʩʝʥʠ (ʧʝʨʚʦʦʩʝʥʴʝ) ʩ ʧʦʷʚʣʝʥʠʷ ʯʝʪʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦ-
ʞʝʣʪʝʥʠʷ ʣʠʩʪʚʳ. ʇʝʨʠʦʜ ʦʧʘʜʝʥʠʷ ʞʝʣʫʜʝʡ, ʠʩʯʝʟʥʦʚʝʥʠʷ 
ʥʝʢʦʪʦʨʳʭ ʧʪʠʮ, ʤʘʩʩʦʚʦʛʦ ʩʙʦʨʘ ʛʨʠʙʦʚ [14]. 
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ʌʝʥʦʣʦʛʠʯʝʩʢʠʡ ʢʘʣʝʥʜʘʨʴ ʙʘʣʪʠʡʩʢʠʭ ʢʦʩ ʚ ʧʝʨʚʦʡ ʪʨʝʪʠ XX ʚ. ʠ ʥʘ ʨʫʙʝʞʝ XXðXXI ʚʚ. 

 

ʗʚʣʝʥʠʝ 

ɺʠʩʣʠʥʩʢʘʷ ʢʦʩʘ,  

1998ð2005 

ʧʦʩ. ʈʳʙʘʯʠʡ (ʂʫʨʰʩʢʘʷ ʢʦʩʘ), 

1998ð2006 

ʇʠʣʣʘʫ (ɹʘʣʪʠʡʩʢ), 

 1916ð1935 

ʉʨʦʢ ʉʨʦʢ ʉʨʦʢ 

ʩʨʝʜʥʠʡ ʨʘʥʥʠʡ ʧʦʟʜʥʠʡ ʩʨʝʜʥʠʡ ʨʘʥʥʠʡ ʧʦʟʜʥʠʡ ʩʨʝʜʥʠʡ ʨʘʥʥʠʡ ʧʦʟʜʥʠʡ 

ʄʘʪʴ-ʠ-ʤʘʯʝʭʘ ð 

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ  
12.03 

03.03. 

1999 

22.03. 

1998 
03.04 

24.03. 

1999 

19.04. 

2006 
21.03 

07.03. 

1927 

15.04. 

1917 

ɹʝʨʝʟʘ ð 

ʥʘʯʘʣʦ ʦʙʣʠʩʪʚʣʝʥʠʷ 
24.04 

15.04. 

2000 

01.05. 

1999 
24.04 

12.04. 

1999 

10.05. 

2005 
2.05 

14.04. 

1921 

13.05. 

1924 

ʏʝʨʝʤʫʭʘ ð 

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
30.04 

20.04. 

2002 

10.05. 

2001 
08.05 

01.05. 

1998 

19.05. 

2005 
10.05 

18.04. 

1921 

24.05. 

1917 

ʗʙʣʦʥʷ ʩʘʜʦʚʘʷ ð 

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
3.05 

22.04. 

2004 

13.05. 

2003 
ð ð ð 19.05 

01.05. 

1921 

01.06. 

1933 

ɺʠʰʥʷ ðʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
3.05 

25.04 

2000 

16.05. 

2003 
12.05 

23.04. 

2000 

18.05. 

2005 
12.05 

25.04. 

1921 

25.05. 

1917, 1929 

ʂʘʨʪʦʬʝʣʴ ð 

ʥʘʯʘʣʦ ʧʦʩʘʜʢʠ  
19.04 

10.04. 

2001, 2004 
05.05. ð ð ð 24.04 

07.04. 

1934 

06.05. 

1929 

ʂʘʰʪʘʥ ð 

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
4.05 

30.04. 

2000, 2005 

12.05. 

2003 
16.05 

04.05. 

2000 

27.05. 

2005 
16.05 

02.05. 

1921 

27.05. 

1938 

ʂʨʳʞʦʚʥʠʢ ð 

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
30.04 

18.04. 

2000 

09.05. 

1999 
ð ð ð 29.04 

13.04. 

1921 

13.05. 

1924, 1929 

ɼʫʙ ð 

ʥʘʯʘʣʦ ʦʙʣʠʩʪʚʣʝʥʠʷ 
11.05 

08.05. 

1998 

14.05. 

2003 
ð ð ð 18.05 

03.05. 

1934 

27.05. 

1924 

ʉʠʨʝʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ ð  

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
10.05 

30.04. 

2000 

18.05. 

2005 
18.05 

04.05. 

1998, 2000 

27.05. 

2005 
20.05 

01.05. 

1921 

02.06. 

1927 

2
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ʗʚʣʝʥʠʝ 

ɺʠʩʣʠʥʩʢʘʷ ʢʦʩʘ,  

1998ð2005 

ʧʦʩ. ʈʳʙʘʯʠʡ (ʂʫʨʰʩʢʘʷ ʢʦʩʘ), 

1998ð2006 

ʇʠʣʣʘʫ (ɹʘʣʪʠʡʩʢ), 

 1916ð1935 

ʉʨʦʢ ʉʨʦʢ ʉʨʦʢ 

ʩʨʝʜʥʠʡ ʨʘʥʥʠʡ ʧʦʟʜʥʠʡ ʩʨʝʜʥʠʡ ʨʘʥʥʠʡ ʧʦʟʜʥʠʡ ʩʨʝʜʥʠʡ ʨʘʥʥʠʡ ʧʦʟʜʥʠʡ 

ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ð 

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
13.05 

01.05. 

2000 

28.05. 

1999 
20.05 

07.05. 

2000 

28.05. 

2005 
26.05 

04.05. 

1934 

03.06. 

1917 

ʉʦʩʥʘ ð 

ʥʘʯʘʣʦ ʧʳʣʝʥʠʷ  
25.05 

15.05. 

2000 

06.06. 

1999 
20.05 

04.05. 

2001 

31.05. 

2003 
29.05 

11.05. 

1916, 1934 

10.06. 

1929 

ʄʘʣʠʥʘ ʣʝʩʥʘʷ ð 

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
28.05 

17.05. 

2000 

08.06. 

1999 
9.06 

25.05. 

2000 

16.06. 

2003 
4.06 

12.05. 

1934 

19.06. 

1928 

ʃʠʧʘ ʤʝʣʢʦʣʠʩʪʚʝʥʥʘʷ ð 

ʅʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 
29.06 

15.06. 

1998 

09.06. 

2001 
3.07 

20.06. 

2002 

11.07. 

2001,2005 
9.07 

19.06. 

1934 

25.07. 

1929 

ʄʘʣʠʥʘ ʣʝʩʥʘʷ ð 

ʥʘʯʘʣʦ ʩʦʟʨʝʚʘʥʠʷ 
06.07 

27.06. 

1998 

15.07. 

2001 
14.07 

30.06. 

2000 

19.07. 

2005 
14.07 

21.06. 

1934 

30.07. 

1928 

ʂʨʳʞʦʚʥʠʢ ð 

ʧʝʨʚʳʡ ʩʙʦʨ 
9.07 

06.07. 

1998 

10.07. 

1999, 2001 
ð ð ð 12.07 

23.06. 

1921 

27.07. 

1928 

ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ð  

ʩʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ 
10.08 

25. 07. 

2000 

18.08. 

1999 
ð ð ð 23.08 

12.08. 

1927 

03.09. 

1928 
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ʈʘʟʜʝʣ 1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 

33 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ 30 ʜʥʝʡ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ 10ʉ̄. ʅʘʩʪʫʧʘʝʪ ʟʦʣʦʪʘʷ ʦʩʝʥʴ ð ʩʝ-

ʟʦʥ ʨʘʟʨʫʰʝʥʠʷ ʣʝʪʥʝʛʦ ʣʘʥʜʰʘʬʪʘ ʠ ʧʝʨʝʭʦʜ ʝʛʦ ʢ ʟʠʤʥʝʤʫ 

ʩʦʩʪʦʷʥʠʶ. ɿʘʪʫʭʘʝʪ ʘʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʠʦʪʳ. ʅʘ ɺʠʩʣʠʥ-

ʩʢʦʡ ʢʦʩʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 16 ʦʢʪʷʙʨʷ, ʥʘ 

4 ʜʥʷ ʨʘʥʴʰʝ, ʯʝʤ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ. ɿʘʚʝʨʰʘʝʪʩʷ ʣʠʩʪʦʧʘʜ, 

ʟʝʣʝʥʝʶʪ ʚʩʭʦʜʳ ʦʟʠʤʳʭ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʨʦʣʝʪ ʧʪʠʮ ʥʘ ʟʠʤʦʚ-

ʢʫ. ʂ ʥʘʯʘʣʫ ʥʦʷʙʨʷ (3.XI ð ʪʘʙʣ. 2) ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ 

ʤʠʨ ʛʦʪʦʚ ʢ ʟʠʤʝ. 

ʉ ʧʝʨʝʭʦʜʦʤ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ 5ʉ̄ ʥʘʩʪʫ-

ʧʘʝʪ ʛʣʫʙʦʢʘʷ ʦʩʝʥʴ. ʅʘ ɺʠʩʣʠʥʩʢʦʡ ʠ ʂʫʨʰʩʢʦʡ ʢʦʩʘʭ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʦʧʫʩʢʘʶʪʩʷ ʥʠʞʝ 5Áʉ ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ (23ð24.XI). ʇʨʦ-

ʮʝʩʩ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʥʘ 1,5 ʤʝʩʷʮʘ ð ʩ 3 ʥʦʷʙʨʷ ʧʦ 15ð

16 ʜʝʢʘʙʨʷ. 

ʉʨʝʜʥʷʷ ʜʘʪʘ ʧʝʨʝʭʦʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ 

0 ʉ̄ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 21 ʜʝʢʘʙʨʷ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʠ 4 ʷʥʚʘʨʷ ʥʘ 

ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ. ʉʘʤʘʷ ʨʘʥʥʷʷ ʜʘʪʘ ʧʝʨʝʭʦʜʘ ʦʪʤʝʯʝʥʘ 18 ʥʦ-

ʷʙʨʷ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ, ʩʘʤʘʷ ʧʦʟʜʥʷʷ ð 24 ʷʥʚʘʨʷ ʥʘ ɺʠʩʣʠʥ-

ʩʢʦʡ ʢʦʩʝ. ɼʣʷ ʧʨʠʙʘʣʪʠʡʩʢʦʡ ʟʠʤʳ ʭʘʨʘʢʪʝʨʥʘ ʩʤʝʥʘ ʢʨʘʪʢʦ-

ʚʨʝʤʝʥʥʳʭ ʧʦʭʦʣʦʜʘʥʠʡ ʦʪʪʝʧʝʣʷʤʠ. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ (1999, 

2003, 2006) ʫʩʪʦʡʯʠʚʦʛʦ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ 0Áʉ ʥʝ ʦʪʤʝʯʝʥʦ. ɺ 

ʧʝʨʠʦʜʳ ʧʦʪʝʧʣʝʥʠʷ ʟʝʣʝʥʝʶʪ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʨʘʩʪʝʥʠʡ. 

ʈʘʩʪʝʥʠʷ ʟʠʤʦʡ ʧʦʜʘʚʣʝʥʳ ʥʝ ʧʦʣʥʦʩʪʴʶ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʝʛʝ-

ʪʘʮʠʦʥʥʘʷ ʟʠʤʘ). 

 

. 
ɺʳʚʦʜʳ 

 

1. ʈʘʟʣʠʯʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʢʦʩ ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

2. ʍʦʜ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʤʝʯʝʥ-

ʥʳʡ ʨʘʥʝʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʚʫʭʣʝʪʥʠʡ ʮʠʢʣ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝʩʴʤʘ ʩʣʘʙʦ. 
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3. ʅʘ ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʛʦʜʦʚʦʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟ-

ʜʫʭʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʛʦʜʳ ʦʪʜʝʣʴʥʳʭ ʣʝʪ. 

4. ɺ ʮʝʣʦʤ ʟʠʤʘ ʪʝʧʣʝʝ ʥʘ ɹʘʣʪʠʡʩʢʦʡ ʢʦʩʝ, ʥʦ ʣʝʪʦ ʟʜʝʩʴ 
ʧʨʦʭʣʘʜʥʝʝ, ʯʝʤ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ; ʚ ʧʝʨʝʭʦʜʥʳʝ ʧʝʨʠʦʜʳ 

ʪʝʤʧʝʨʘʪʫʨʳ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ. 

5. ɿʘ 1998ð2006 ʛʛ. ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʩʦʩʪʘʚʠʣʘ 305Ñ32 ʜʥʷ ʥʘ ɺʠʩʣʠʥʩʢʦʡ ʢʦʩʝ ʠ 290Ñ29 ʜʥʝʡ 

ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ; ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʘʪʫ ʧʝʨʝʭʦʜʘ ʦʧʨʝʜʝʣʠʪʴ 

ʩʣʦʞʥʦ ʠʟ-ʟʘ ʯʘʩʪʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʤʦʨʦ-

ʟʦʚ ʠ ʜʣʠʪʝʣʴʥʳʭ ʦʪʪʝʧʝʣʝʡ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 
1. ɸʣʠʩʦʚ ɹ. ʇ. ʂʣʠʤʘʪ ʉʉʉʈ. ʄ., 1956. ʉ. 51. 
2. ɸʙʨʘʤʦʚ ʈ. ɺ. ʂ ʚʦʧʨʦʩʫ ʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ. ɼʝʧ. ʚ ɺʀʅʀʊʀ 23.06.92 ʛ. 
 ̄2043-ɺ92. ʈɾ 1ɹ304. ʂʘʣʠʥʠʥʛʨʘʜ, 1992.  

3. ɸʙʨʘʤʦʚ ʈ. ɺ. ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʂʫʨʰʩʢʦʡ ʢʦʩʳ // ʇʨʦʙʣʝʤʳ ʠʟʫʯʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦ-
ʜʳ ʂʫʨʰʩʢʦʡ ʢʦʩʳ: ʉʙ. ʩʪʘʪʝʡ / ʈʝʜ. ɺ. ʄ. ʉʣʦʙʦʜʷʥʠʢ, ɸ. ʈ. ʄʘ-
ʥʫʢʷʥ. ʂʘʣʠʥʠʥʛʨʘʜ, 1998. ʉ. 5ð15. 

4. ɸʙʨʘʤʦʚ ʈ. ɺ., ɻʫʱʠʥ ʆ. ɸ., ʉʪʦʥʪ ɾ. ʀ. ʂ ʚʦʧʨʦʩʫ ʦ ʤʝʪʝʦ-
ʤʦʥʠʪʦʨʠʥʛʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʧʣʦʱʘʜʝʡ ʠ ʘʢʚʘʪʦʨʠʡ 
// ʇʨʦʙʣʝʤʳ ʠʟʫʯʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʂʫʨʰʩʢʦʡ ʢʦʩʳ: ʉʙ. ʥʘʫʯʥ 
ʩʪ. ɺʳʧ. 5 / ʉʦʩʪ. ʆ. ɺ. ʈʳʣʴʢʦʚ, ʀ. ʇ. ɾʫʢʦʚʩʢʘʷ. ʂʘʣʠʥʠʥʛʨʘʜ: ʀʟʜ-
ʚʦ ʈɻʋ ʠʤ. ʀ. ʂʘʥʪʘ, 2007. ʉ. 3ð30. 

5. ɺʦʣʢʦʚʘ ʀ. ʀ., ʂʦʨʥʝʚʝʮ ɺ. ʉ., ʌʝʜʦʨʦʚ ɻ. ʄ. ɺʠʩʣʠʥʩʢʘʷ (ɹʘʣ-
ʪʠʡʩʢʘʷ) ʢʦʩʘ. ʇʦʪʝʥʮʠʘʣ ʚʦʟʤʦʞʥʦʩʪʝʡ /ʇʦʜ ʨʝʜ. ɻ. ʄ. ʌʝʜʦʨʦʚʘ. 
ʂʘʣʠʥʠʥʛʨʘʜ: ʀʟʜ-ʚʦ ʂɻʋ, 2002.  

6. ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ ʧʦ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʃ., 
1961.  

7. ʉʪʦʥʪ ɾ. ʀ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝ-
ʥʠʷ ɹʘʣʪʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʩʪʘʥʮʠʠ ɸʆʀʆ ʈɸʅ (1998ð2002 ʛʛ.): ʦʧʳʪ 
ʩʠʥʪʝʟʘ ʚ ʨʘʤʢʘʭ ʛʝʦʵʢʦʣʦʛʠʠ // ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʙʘʩʩʝʡʥʘ ɸʪ-
ʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ: ʉʙ. ʥʘʫʯʥ. ʪʨ. / ʇʦʜ ʨʝʜ. ɺ. ɺ. ʆʨʣʝʥʢʘ. ʂʘʣʠ-
ʥʠʥʛʨʘʜ: ʀʟʜ-ʚʦ ʂɻʋ, 2003. ʉ. 199ð203. 

8. ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦʭʠʤʠʷ ʤʦʨʝʡ ʉʉʉʈ. ʊ. 3: ɹʘʣʪʠʡ-
ʩʢʦʝ ʤʦʨʝ. ɺʳʧ. 1: ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʉʇʙ.: ɻʠʜʨʦʤʝ-
ʪʝʦʠʟʜʘʪ, 1992.  



ʈʘʟʜʝʣ 1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 

35 

9. ɻʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ ʤʦʨʝʡ 
ʉʉʉʈ. ʊ. 1: ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ. ɺʳʧ. 3: ʂʫʨʰʩʢʠʡ ʠ ɺʠʩʣʠʥʩʢʠʡ ʟʘʣʠ-
ʚʳ. ʃ., 1985.  

10. ʉʤʠʨʥʦʚʘ ɸ. ʀ., ʊʝʨʟʠʝʚ ʌ. ʉ., ɸʨʩʝʥʯʫʢ ʄ. ʆ., ʗʢʦʚʣʝ-

ʚʘ ʅ. ʇ. ʆʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʨʝʞʠʤʘ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ɹʝʣʦʛʦ ʤʦʨʝʡ // ʄʝʪʝʦʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦ-

ʣʦʛʠʷ. 2000. ˉ 11. ʉ. 62ð72. 

11. ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ. ʆʯʝʨʢʠ ʧʨʠʨʦʜʳ. ʂʘʣʠʥʠʥʛʨʘʜ, 

1969.  

12. ɹʘʨʠʥʦʚʘ ɻ. ʄ. ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ. ʂʣʠʤʘʪ. ʂʘʣʠʥʠʥ-

ʛʨʘʜ: ʗʥʪʘʨʥʳʡ ʩʢʘʟ, 2002.  

13. ʂʣʠʤʘʪ ʈʦʩʩʠʠ / ʈʝʜ. ʅ. ɺ. ʂʦʙʳʰʝʚʘ. ʉʇʙ., 2001.  

14. ʐʫʣʴʮ ɻ. ʕ. ʆʙʱʘʷ ʬʝʥʦʣʦʛʠʷ. ʃ., 1981.  

 

 
 

 



ɺ. ʀ. ɸʣʝʢʩʝʝʚ 

36 

 

 

 
ʈʘʟʜʝʣ 2 

 
ʀʉʉʃɽɼʆɺɸʅʀʗ ɿʆʆʃʆɻʀʏɽʉʂʀʍ ʆɹʒɽʂʊʆɺ  

ʂʋʈʐʉʂʆʁ ʂʆʉʓ 

 
 

ʋɼʂ 595.76 (470.26) (06) 

 
ɺ. ʀ. ɸʣʝʢʩʝʝʚ  

(ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 
ʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʬʘʫʥʝ  

ʦʪʨʷʜʘ ʞʝʩʪʢʦʢʨʳʣʳʭ (Coleoptera) ʂʫʨʰʩʢʦʡ ʢʦʩʳ 
 
ʇʨʠʚʝʜʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ 181 ʚʠʜʫ ʠʟ 28 ʩʝʤʝʡʩʪʚ ʦʪʨʷ-

ʜʘ ʞʝʩʪʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʂʫʨʰʩʢʘʷ 
ʢʦʩʘ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʚ ʩʧʠʩʦʢ ʞʝʩʪʢʦʢʨʳʣʳʭ, ʧʨʠʫʨʦʯʝʥʥʳʭ 
ʢ ʧʝʩʯʘʥʳʤ ʙʝʟʜʨʝʚʝʩʥʳʤ ʙʠʦʪʦʧʘʤ ʧʦʙʝʨʝʞʠʡ ʂʫʨʰʩʢʦʡ 
ʢʦʩʳ, ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ 53 ʚʠʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʩʧʠ-
ʩʦʢ ʚʢʣʶʯʘʝʪ 194 ʚʠʜʘ ʞʫʢʦʚ. 33 ʚʠʜʘ ʜʦʙʘʚʣʝʥʦ ʚ ʩʧʠʩʦʢ 
ʢʩʠʣʦ- ʠ ʤʠʮʝʪʦʬʘʛʦʚ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦ-
ʤʝʥʪ ʠʟ 131 ʚʠʜʘ ʦʪʨʷʜʘ Coleoptera; 90 ʚʠʜʦʚ ʧʨʠʫʨʦʯʝʥʦ ʢ 
ʣʝʩʥʳʤ ʠ ʦʧʫʰʝʯʥʳʤ ʙʠʦʪʦʧʘʤ. ʂʫʨʰʩʢʘʷ ʢʦʩʘ ð ʥʝ ʤʦʥʦ-
ʣʠʪʥʘ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʤʠʥʠʤʫʤ ʥʘ 
ʜʚʝ ʯʘʩʪʠ ð ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ. ʖʞʥʘʷ ʯʘʩʪʴ ʂʫʨʰʩʢʦʡ 
ʢʦʩʳ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʘʷ, ʭʚʦʡʥʦ-ʤʝʣʢʦʣʠʩ-
ʪʚʝʥʥʘʷ, ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʞʝʩʪʢʦʢʨʳʣʳʭ ʙʣʠʟʢʘ ʣʝʩ-
ʥʳʤʠ ʮʝʥʦʟʘʤ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ. ʉʝ-
ʚʝʨʥʘʷ ʠ ʮʝʥʪʨʘʣʴʥʘʷ (ʦʩʦʙʝʥʥʦ ʫʯʘʩʪʢʠ ʦʢʦʣʦ ʧʦʩ. ʈʙrʘʯʠʡ, 
ʅʠʜʘ, ʁʦʜʢʨʘʥʪʝ) ʯʘʩʪʠ ʢʦʩʳ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʙʦʣʝʝ ʧʦʭʦʞʠ ʥʘ 
ʩʝʚʝʨʥʦʝ ʠ ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʚʘ. 

 

Data on 181 species of Curonian Spit from 28 families is 
presented in the paper. 53 species are added to the beetlesô 
check-list of sandy forestless stations. This list contains 194 spe-
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cies at present. 33 species are added to the check-list xylophage 
and mycetophage beetles of Curonian Spit. This list includes 131 
species now. 90 species of the order Coleoptera are confined to 
forests and to borders of forests. On faunistical point, Curonian 
Spit is not indivisible and it could be separated at least in south-
ern and northern parts. The south part is more wet and low, here 
grow parvifoliate and coniferous forest, the beetlesô fauna is sim-
ilar to forest biotopes of the central part of Sambian peninsula. 
The north and central parts of Curonian Spit (especially areas 
near Rybachiy, Nida and Juodkrantǟ) are more similar to the 
northern and western seaside of Sambian peninsula. 

 

 
ɺʚʝʜʝʥʠʝ 

 
ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʦʣʞʝʥʠʝ ʧʫʙʣʠʢʘ-

ʮʠʡ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʬʘʫʥʳ Coleoptera ʂʫʨʰʩʢʦʡ ʢʦʩʳ [1ð
3]. ʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʙʨʘʥʥʳʝ ʚ 2007 ʛ., ʠ ʨʘʥʝʝ ʥʝ ʦʧʫʙʣʠ-
ʢʦʚʘʥʥʳʝ ʘʚʪʦʨʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʞʝʩʪʢʦʢʨʳʣʳʤ ʧʨʠʙʨʝʞʥʳʭ, 
ʣʝʩʥʳʭ ʠ ʦʧʫʰʝʯʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʧʦʣʫʦʩʪʨʦʚʘ (ʨʝʚʠʟʠʷ ʩʙʦʨʦʚ 
1993ð2006 ʛʛ.) ʩʪʘʣʠ ʪʝʤʦʡ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ. ʇʦʣʫʯʝʥ-
ʥʳʝ ʩʚʝʜʝʥʠʷ ʫʪʦʯʥʷʶʪ ʠ ʚʦ ʤʥʦʛʦʤ ʜʦʧʦʣʥʷʶʪ ʫʞʝ ʠʟʚʝʩʪʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʞʫʢʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. ɺ 
ʩʪʘʪʴʶ ʚʢʣʶʯʝʥʳ ʪʘʢʞʝ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʨʝʜʢʠʤ 
ʠ ʝʜʠʥʠʯʥʦ ʚʩʪʨʝʯʝʥʥʳʤ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʞʫʢʘʤ. ʅʘ ʦʩʥʦʚʝ 
ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷ-
ʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʩʪʘʚʣʝʥʠʝ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʧʦʜʨʦʙ-
ʥʦʛʦ ʙʘʟʦʚʦʛʦ ʩʧʠʩʢʘ ʦʪʨʷʜʘ Coleoptera ʂʫʨʰʩʢʦʡ ʢʦʩʳ, ʢʘʢ 
ʵʪʦ ʫʞʝ ʩʜʝʣʘʥʦ ʜʣʷ ʚʳʩʰʠʭ ʯʝʰʫʝʢʨʳʣʳʭ [4; 5], ʠ ʧʝʨʝʭʦʜ ʦʪ 
ʵʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʞʝʩʪʢʦʢʨʳʣʳʭ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʳ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ (ʢʘʢ ʵʪʦ 
ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ ʩʝʤʝʡʩʪʚʘ Carabidae ʚ [6]), ʙʠʦʤʘʩʩʳ ʠ ʠʟʫ-
ʯʝʥʠʶ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. 

 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
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ʉʙʦʨʳ ʠʤʘʛʦ ʠ ʣʠʯʠʥʦʢ ʞʝʩʪʢʦʢʨʳʣʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʘʝ ð ʘʚʛʫʩʪʝ ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʥʦʟʘʭ ʢʘʢ ʥʘ 
ʨʦʩʩʠʡʩʢʦʡ (ʶʞʥʦʡ) ʪʘʢ ʠ ʥʘ ʣʠʪʦʚʩʢʦʡ (ʩʝʚʝʨʥʦʡ) ʯʘʩʪʷʭ ʧ-ʦʚʘ 
ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʜʦ ʉʤʠʣʪʠʥʝ (ʛ. ʂʣʘʡʧʝʜʘ). 
ʈʦʩʩʠʡʩʢʘʷ ʯʘʩʪʴ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚ ʧʝʨʠʦʜ 
1993ð2007 ʛʛ., ʣʠʪʦʚʩʢʘʷ ʯʘʩʪʴ ʧʦʣʫʦʩʪʨʦʚʘ ʠʟʫʯʝʥʘ ʚ ʤʝʥʴ-
ʰʝʡ ʩʪʝʧʝʥʠ, ʘʚʪʦʨʩʢʠʝ ʩʙʦʨʳ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʪʦʣʴʢʦ ʚ 2002, 
2003 ʠ 2007 ʛʛ. ʃʦʚ ʞʝʩʪʢʦʢʨʳʣʳʭ ʥʘ ʙʝʨʝʛʘʭ ʤʦʨʷ ʠ ʟʘʣʠʚʘ 
ʧʨʦʚʦʜʠʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʨʫʯʥʫʶ, ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ çʚʳʪʘʧ-
ʪʳʚʘʥʠʷè ʠ çʚʳʧʣʝʩʢʠʚʘʥʠʷè. ɼʣʷ ʫʯʝʪʘ ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ 
ʪʨʘʚʦʩʪʦʝ ʠ ʢʨʦʥʘʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʢʦʰʝʥʠʝ ʩʘʯ-
ʢʦʤ ʠ ʦʪʨʷʭʠʚʘʥʠʝ. ʀʤʘʛʦ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ ʣʠʯʠʥʦʢ ʧʦʩʣʝʜʥʠʭ ʚʦʟʨʘʩʪʦʚ, ʩʦ-
ʙʨʘʥʥʳʭ ʚ ʧʨʠʨʦʜʝ ʠʟ ʜʨʝʚʝʩʥʳʭ ʛʨʠʙʦʚ, ʠʟ-ʧʦʜ ʢʦʨʳ ʠ ʚ ʜʨʝ-
ʚʝʩʥʦʡ ʪʨʫʭʝ. ʏʘʩʪʴ ʥʘʧʦʯʚʝʥʥʳʭ ʚʠʜʦʚ ʙʳʣʘ ʧʦʡʤʘʥʘ ʩ ʧʦʤʦ-
ʱʴʶ ʧʦʯʚʝʥʥʳʭ ʣʦʚʫʰʝʢ ɹʘʨʙʝʨʘ. 
ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʦʧʨʝʜʝ-

ʣʠʪʝʣʴʥʳʤ ʪʘʙʣʠʮʘʤ [7; 8]. ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʟʚʘʥʠʷ ʞʝʩʪʢʦʢʨʳ-
ʣʳʭ ʠ ʩʠʩʪʝʤʘ ʥʘʜʚʠʜʦʚʦʛʦ ʨʘʥʛʘ ʧʨʠʚʦʜʷʪʩʷ ʧʦ ʥʦʚʝʡʰʝʡ ʬʘ-

ʫʥʠʩʪʠʯʝʩʢʦʡ ʩʚʦʜʢʝ [9]. ɺʩʝ ʜʦʚʦʝʥʥʳʝ ʢʦʣʝʦʧʪʝʨʦʣʦʛʠʯʝʩʢʠʝ 
ʜʘʥʥʳʝ ʧʦ ʥʘʰʝʤʫ ʨʝʛʠʦʥʫ ʮʠʪʠʨʫʶʪʩʷ ʩʦʛʣʘʩʥʦ ʤʦʥʦʛʨʘʬʠʠ 

[10]. ʄʘʪʝʨʠʘʣ, ʧʦʩʣʫʞʠʚʰʠʡ ʦʩʥʦʚʦʡ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ, 
ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʣʣʝʢʮʠʠ ʘʚʪʦʨʘ. 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ʇʨʦʜʦʣʞʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʦ-
ʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʦʜʷʪʩʷ ʚ ʚʠʜʝ ʪʨʝʭ ʬʘʫ-
ʥʠʩʪʠʢʦ-ʙʠʦʪʦʧʠʯʝʩʢʠʭ ʩʧʠʩʢʦʚ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ. ɼʚʘ ʠʟ ʥʠʭ 
ʜʦʧʦʣʥʷʶʪ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʧʝʨʝʯʥʠ Coleoptera ʧʝʩʯʘ-
ʥʳʭ ʜʶʥʥʦ-ʧʣʷʞʥʳʭ ʙʠʦʪʦʧʦʚ ʧʦʙʝʨʝʞʠʡ [2] ʠ ʞʫʢʦʚ, ʪʨʦʬʠ-
ʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʜʨʝʚʝʩʠʥʦʡ ʠ ʛʨʠʙʘʤʠ [3]. ʊʨʝʪʠʡ ʩʧʠʩʦʢ 
ʩʦʩʪʦʠʪ ʠʟ ʚʠʜʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʣʝʩʥʳʤ ʠ ʦʧʫʰʝʯʥʳʤ ʙʠʦ-
ʪʦʧʘʤ ð ʬʠʪʦʬʘʛʦʚ ʠ ʭʠʱʥʠʢʦʚ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʷʪʠ ʨʝʜʢʠʭ 
ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ, ʫʞʝ ʫʧʦʤʠʥʘʚʰʠʭʩʷ ʥʘʤʠ 
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ʨʘʥʝʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ [1ð3], ʧʨʠʚʦʜʠʤʳʝ ʥʠ-
ʞʝ ʩʧʠʩʢʠ ʚʢʣʶʯʘʶʪ ʪʦʣʴʢʦ ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʝʥʥʳʝ ʥʘʤʠ ʪʘʢʩʦ-
ʥʳ. 

ɺʦ ʚʩʝʭ ʧʨʠʚʦʜʠʤʳʭ ʥʠʞʝ ʧʝʨʝʯʥʷʭ ʧʦʩʣʝ ʚʠʜʦʚʦʛʦ ʥʘʟʚʘ-

ʥʠʷ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʨʦʬʠʯʝʩʢʠʭ ʩʚʷʟʷʭ ʠ 

ʩʣʦʚʝʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʞʫʢʘ ʥʘ ʂʫʨʰʩʢʦʡ 

ʢʦʩʝ (ʠʥʦʛʜʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ð ʚ ʮʝʣʦʤ ʧʦ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ). ɺ ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ ʟʘʢʣʶʯʝʥʳ ʩʠʥʦʥʠʤʠʯʥʳʝ 

ʥʘʟʚʘʥʠʷ ʨʦʜʦʚ ʠ ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ɸʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʫʢʘʟʘʥ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʩʪʠ ʠʤʘʛʦ, ʚ ʩʣʫʯʘʝ 

ʦʜʥʦʢʨʘʪʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʚʦʜʠʪʩʷ ʜʘʪʘ ʠ ʤʝʩʪʦ ʧʦʠʤʢʠ. 

ɿʚʝʟʜʦʯʢʦʡ (*) ʧʝʨʝʜ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʦʪʤʝʯʝʥʳ ʚʠʜʳ, ʥʘ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳʝ ʜʣʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʪʦʣʴʢʦ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. 

 
ɼʆʇʆʃʅɽʅʀʗ ʂ ʉʇʀʉʂʋ ɺʀɼʆɺ COLEOPTERA  

ʇɽʉʏɸʅʓʍ ʇʃʗɾɽʁ ʀ ɼʖʅ ʂʋʈʐʉʂʆʁ ʂʆʉʓ 

 

ʇʦʜʦʪʨʷʜ Adephaga 

ʉʝʤʝʡʩʪʚʦ Carabidae Latreille, 1802 

1. Omophron limbatum (Fabricius, 1777) ð ʧʦʩ. Nida 

(29.07.2007, 2 ʵʢʟ.), ʧʦʩ. Pervalka (10.06.2003, 2 ʵʢʟ.; 28.07.2007, 

5 ʵʢʟ.). ɹʝʨʝʛ ʟʘʣʠʚʘ. ʅʝʯʘʩʪʳʡ ʚʠʜ ʯʠʩʪʳʭ ʧʝʩʯʘʥʳʭ ʙʝʨʝʛʦʚ 

ʨʝʢ ʠ ʦʟʝʨ. ɸʚʪʦʨʦʤ ʦʪʤʝʯʝʥ ʪʘʢʞʝ ʠʟ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʘ ʠ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʛ. ʏʝʨʥʷʭʦʚʩʢʘ. 06ð08. 

2. Clivina fossor (Linnaeus, 1758) ð ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʧʦʚʩʝ-

ʤʝʩʪʥʦ, ʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦ ʥʘ ʧʦʙʝʨʝʞʴʷʭ ʟʘʣʠʚʘ (14-ʡ ʢʤ, 

ʧʦʩ. ʈʳʙʘʯʠʡ, ʧʦʩ. ʄʦʨʩʢʦʝ). ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ð 

ʦʙʳʯʥʳʡ ʚʠʜ ʚʣʘʞʥʳʭ ʣʫʛʦʚ ʠ ʙʝʨʝʛʦʚ ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʦʚ. ɺ 

ʣʠʪʝʨʘʪʫʨʝ [6] ʧʨʠʚʦʜʠʪʩʷ ʜʣʷ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ. 05ð06. 

3. Dyschirius globosus (Herbst, 1784) ð ʥʝʨʝʜʢʠʡ ʚ ʦʙʣʘʩʪʠ 

ʚʠʜ ʙʝʨʝʛʦʚ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʆʪʤʝʯʝʥ [6] 

ʚʙʣʠʟʠ ʧʦʩ. ʈʳʙʘʯʠʡ, ʛʜʝ ʙʳʣ ʩʦʙʨʘʥ ʪʘʢʞʝ ʘʚʪʦʨʦʤ ʥʘ ʙʝʨʝʛʫ 

ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ (15.06.1998, 3 ʵʢʟ.). 

4. Dyschirius thoracicus (Rossi, 1790) [=arenosus Stephens, 

1827] ð ʚ ʨʝʛʠʦʥʝ ʦʙʳʯʝʥ ʥʘ ʧʝʩʯʘʥʳʭ ʙʝʨʝʛʘʭ ʚʦʜʦʝʤʦʚ. ʅʘ 
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ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʩʦʙʨʘʥ ʦʢʦʣʦ ʧʦʩ. Nida (27.07.2007) ʥʘ ʧʝʩʯʘ-

ʥʦʤ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʧʦʜ ʚʳʙʨʦʩʘʤʠ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

[6] ʠʟʚʝʩʪʝʥ ʠʟ ʦʢʨʝʩʪʥʦʩʪʝʡ ʧʦʩ. ʈʳʙʘʯʠʡ. 
*5. Dyschirius obscurus (Gyllenhal, 1827) ð ʥʘʭʦʜʢʘ ʥʘ 

ʧʝʩʯʘʥʦʤ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʦʢʦʣʦ ʧʦʩ. Nida 
(27.07.2007, 1 ʵʢʟ.) ð ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʦʙʣʘʩʪʠ ʛʝʦʛʨʘʬʠʯʝ-
ʩʢʠʡ ʧʫʥʢʪ ʦʙʠʪʘʥʠʷ. ʅʘ ʯʠʩʪʦʤ ʤʝʣʢʦʤ ʧʝʩʢʝ ʧʦ ʙʝʨʝʛʘʤ ʚʦ-
ʜʦʝʤʦʚ. 

6. Dyschirius aeneus (Dejean, 1825) ð ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʚ 
2 ʢʤ ʉ ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007). ɺ ʣʠʪʝʨʘʪʫʨʝ [6] ʦʪʤʝʯʝʥ 
ʪʘʢʞʝ ʚʙʣʠʟʠ ʧʦʩ. ʈʳʙʘʯʠʡ. ʆʙʳʯʝʥ ʥʘ ʙʝʨʝʛʘʭ ʚʦʜʦʝʤʦʚ, ʣʫ-
ʛʘʭ ʠ ʧʦʣʷʭ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʫʛʣʠʥʠʩʪʳʝ ʠ ʪʦʨʬʷʥʦ-ʙʦʣʦʪʥʳʝ 
ʧʦʯʚʳ. 05ð08. 

*7. Bembidion velox (Linne, 1761) ð ʥʘ 23-ʤ ʢʤ ʦʪ ʛʨʘʥʠʮʳ 
ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʥʘ ʧʝʩʢʝ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ 
(19.06.2007, 5 ʵʢʟ.), ʦʢʦʣʦ ʧʦʩ. Nida (27.07.2007, 3 ʵʢʟ.) ʥʘ ʧʝʩ-
ʯʘʥʦʤ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʧʦʜ ʚʳʙʨʦʩʘʤʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʘ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ ʨʝʞʝ, ʯʝʤ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʡ B. 
argenteolum Ahrens, 1812. ʄʝʩʪʦʦʙʠʪʘʥʠʷ ʚ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ 
ʦʙʣʘʩʪʠ ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. 

8. Bembidion gilvipes Sturm, 1825 ð ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ ʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘ ʉʘʤʙʠʡʩʢʦʤ ʧ-ʦʚʝ ʠ ʂʫʨʰʩʢʦʡ 
ʢʦʩʝ, ʚ ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʥʘ ʙʝʨʝʛʫ ʨ. ʅʝʤʘʥ. ʆʪʤʝʯʝʥ [6] ʚʙʣʠʟʠ 
ʧʦʩ. ʈʳʙʘʯʠʡ. 05ð07. 

9. Bembidion assimile Gyllenhal, 1810 ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ ʚ 4 ʢʤ ʉɺ ʧʦʩ. Pervalka (10.06.2003, 1 ʵʢʟ.). ʆʪʤʝʯʝʥ [6] 
ʜʣʷ ʧʦʩ. ʈʳʙʘʯʠʡ. ɺ ʦʙʣʘʩʪʠ ʥʘʡʜʝʥ ʚ ɻʫʨʴʝʚʩʢʦʤ, ɿʝʣʝʥʦʛʨʘʜ-
ʩʢʦʤ ʠ ɹʘʛʨʘʪʠʦʥʦʚʩʢʦʤ ʨ-ʥʘʭ. 

10. Bembidion obliquum Sturm, 1825 ð ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʚ 
2 ʢʤ ʉ ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007). ʆʪʤʝʯʝʥ [6] ʜʣʷ ʧʦʩ. ʈʳʙʘ-
ʯʠʡ. ʅʘ ʟʘʠʣʝʥʥʳʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝʛʘʭ, ʚ ʨʝʛʠʦʥʝ ʧʦʚʩʝ-
ʤʝʩʪʥʦ ʥʝʨʝʜʦʢ. 05ð08. 

11. Bembidion biguttatum (Fabricius, 1779) ð ʦʪʤʝʯʝʥ [6] ʚʙʣʠ-
ʟʠ ʧʦʩ. ʈʳʙʘʯʠʡ. ʅʘʤʠ ʩʦʙʨʘʥ ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʚ 2 ʢʤ ʉ ʧʦʩ. ʈʳʙʘ-
ʯʠʡ (17.07.2007). ʅʘ ʙʦʣʦʪʘʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝʛʘʭ. 06ð07. 
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12. Badister peltatus (Panzer, 1796) ð ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝ-
ʞʴʝ ʚ 2 ʢʤ ʉɺ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ (30.05.1998, 1 ʵʢʟ.) ʘ ʪʘʢʞʝ ʥʘ 
ʚʩʝʤ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ. ʀʟʚʝʩʪʝʥ ʪʘʢʞʝ 
ʠʭ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ [6]. ʅʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʫʛʘʭ ʠ ʚ ʟʘʙʦʣʦ-
ʯʝʥʥʳʭ ʣʝʩʘʭ. ʅʝʯʘʩʪʦ. 06ð08. 

13. Badister dilatatus Chaudoir, 1837 ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ ʙʣʠʟ ʧʦʩ. Pervalka (10.06.2003, 1 ʵʢʟ.), ʘ ʪʘʢʞʝ ʩʝʚʝʨʥʦʝ 
ʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ (ʧʦʩ. ʆʪʨʘʜʥʦʝ). ʅʘ ʙʦ-
ʣʦʪʘʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝʛʘʭ. ʈʝʜʦʢ. 04ð06. 

14. Badister lacertosus Sturm, 1815 ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ ʟʘ-
ʣʠʚʘ ʫ ʧʦʩ. ʈʳʙʘʯʠʡ (27.04.1997, 1 ʵʢʟ.). ʉʦʙʨʘʥ ʪʘʢʞʝ ʥʘ ʙʝʨʝ-
ʛʫ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʟʘʣʠʚʘ ʫ ʧʦʩ. ɺʝʩʝʣʦʝ (29.04.1999, 1 ʵʢʟ.). 
ɺʠʜ ʥʝ ʫʢʘʟʘʥ ʚ ʢʘʪʘʣʦʛʝ ʬʘʫʥʳ ɺʦʩʪʦʯʥʦʡ ʇʨʫʩʩʠʠ [10], ʪʘʢ 
ʢʘʢ ʨʘʥʝʝ ʩʤʝʰʠʚʘʣʩʷ ʩ ʙʣʠʟʢʠʤ ʚʠʜʦʤ B. bullatus (Schrank, 
1798) [=bipustulatus (Fabricius, 1792)]. 

15. Agonum marginatum (Linnaeus, 1758) ð ʙʝʨʝʛ ʟʘʣʠʚʘ ʫ 
ʧʦʩ. Nida (29.07.2007, 1 ʵʢʟ.). ɺʪʦʨʘʷ ʥʘʭʦʜʢʘ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦ-
ʩʝ. ɺ 2007 ʛ. ʩʦʙʨʘʥ ʪʘʢʞʝ ʩ ʙʝʨʝʛʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʟʘʣʠʚʘ 
(ʦʢʨ. ʛ. ʄʘʤʦʥʦʚʦ). ɿʘʩʝʣʷʝʪ ʧʝʩʯʘʥʳʝ ʙʝʨʝʛʘ ʩ ʨʝʜʢʦʡ ʨʘʩʪʠ-
ʪʝʣʴʥʦʩʪʴʶ. ʈʝʜʦʢ. 05ð07. 

15. Chlaenius vestitus (Paykull, 1790) ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ ʙʣʠʟ ʧʦʩ. Pervalka (28.07.2007, 19 ʵʢʟ.). ɺʠʜ, ʦʪʤʝʯʝʥ-
ʥʳʡ ʩ ʙʝʨʝʛʦʚ ʂʫʨʰʩʢʦʛʦ [2] ʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʟʘʣʠʚʦʚ (ʧʦʩ. 
ʋʰʘʢʦʚʦ ð 7.05.2007, ʦʢʨ. ʛ. ʄʘʤʦʥʦʚʦ ð 5.06.2007), ʘ ʪʘʢʞʝ 
ʩ ʪʝʨʨʠʪʦʨʠʠ ʟʦʦʧʘʨʢʘ ʚ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʝ (20.06.1999, 
18.06.2007, 15.07.2007). ɺʩʪʨʝʯʘʝʪʩʷ ʣʦʢʘʣʴʥʦ, ʥʦ ʥʝ ʨʝʜʦʢ, ʢʘʢ 
ʨʘʥʝʝ ʫʢʘʟʳʚʘʣʦʩʴ [2]. 06ð08. 

16. Curtonotus [=Amara] aulicus (Panzer, 1796) ð ʥʝʨʝʜʢʠʡ 
ʚʠʜ ʦʪʢʨʳʪʳʭ ʙʠʦʪʦʧʦʚ ʩ ʧʝʩʯʘʥʦʡ ʧʦʯʚʦʡ. ʉʦʙʨʘʥ ʚ 3 ʢʤ ʉɿ 
ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 1 ʵʢʟ.). 06ð07. 

17. Harpalus griseus (Panzer, 1796) ð ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ ʚ 2 ʢʤ ʉɿ ʧʦʩ. ʈʳʙʘʯʠʡ, (17.07.2007, 1 ʵʢʟ.). ʅʝʨʝʜʦʢ ʥʘ 
ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʴʷʭ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ. ʂʩʝʨʦʬʠʣʥɹʳʡ ʚʠʜ 
ʧʦʣʝʡ ʠ ʩʫʭʦʜʦʣʴʥʳʭ ʣʫʛʦʚ. ʅʝʯʘʩʪ. 06ð08. 

18. Harpalus flavescens (Piller & Mitterpacher, 1783) [=rufus 
Br¿ggemann, 1873] ð ʚʪʦʨʘʷ ʥʘʭʦʜʢʘ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʚ ʦʢʨ. 
ʧʦʩ. Nida ʥʘ ʢʫʯʝ ʧʝʩʢʘ (29.07.2007, 11 ʵʢʟ.). ʇʩʘʤʤʦʬʠʣ, ʥʘ ʧʝʩʢʝ 
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ʩ ʨʝʜʢʦʡ ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
ð ʪʦʣʴʢʦ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ [1; 2]. ʈʝʜʦʢ. 06ð08. 

*19. Harpalus xanthopus Gemminger & Harold, 1868 ssp. 

winkleri Schauberger, 1923 ð ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʚ 
4 ʢʤ ʉ ʧʦʩ. Pervalka (10.06.2007, 1 ʵʢʟ.). 

20. Stenolophus mixtus (Herbst, 1784) ð ʥʘ ʙʝʨʝʛʫ ʂʫʨʰ-
ʩʢʦʛʦ ʟʘʣʠʚʘ ʚ 4 ʢʤ ʉ ʧʦʩ. Pervalka (10.06.2003, 1 ʵʢʟ.). ʆʙʯr-
ʥʳʡ ʚʠʜ ʣʠʪʦʨʘʣʠ ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʦʚ. 05ð07. 

21. Anthracus consputus (Duftschmid, 1812) ð ʥʘ ʙʝʨʝʛʫ 
ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʚ 1 ʢʤ ʉ ʧʦʩ. Pervalka (10.06.2003, 3 ʵʢʟ.). 
ɼʣʷ ʢʦʩʳ ʦʪʤʝʯʝʥ [6] ʪʘʢʞʝ ʚʙʣʠʟʠ ʧʦʩ. ʈʳʙʘʯʠʡ. ʅʘ ʙʝʨʝʛʘʭ 
ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʦʚ, ʥʝʯʘʩʪʦ. 06ð07. 

22. Trechus quadristriatus (Schranck, 1781) ð ʥʘ ʤʦʨʩʢʦʤ 
ʧʦʙʝʨʝʞʴʝ ʚ 2 ʢʤ ʖ ʧʦʩ. ʈʳʙʘʯʠʡ (7.08.1997, 1 ʵʢʟ.), ʘ ʪʘʢʞʝ ʥʘ 
ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ (ʛ. ʉʚʝʪʣʦʛʦʨʩʢ). ʈʝʜ-
ʢʦ. 06ð08. 

23. Paradromius longiceps (Dejean, 1826) ð ʥʘ ʙʝʨʝʛʫ ʤʦʨʷ 
ʚ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ (11.08.1998, 1 ʵʢʟ.). ʈʝʜʦʢ, ʣʦʢʘʣʴʥʦ ʚʩʪʨʝ-
ʯʘʝʪʩʷ ʪʘʢʞʝ ʥʘ ʙʝʨʝʛʫ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʟʘʣʠʚʘ (ʦʢʨ. 
ʧʦʩ. ʋʣʴ̫ʥʦʚʢʘ, 7.08.2007, 1 ʵʢʟ.). 

 

ʇʦʜʦʪʨʷʜ Polyphaga 
ʉʝʤʝʡʩʪʚʦ Ptiliidae Heer, 1843 

1. Ptenidium cf. nitidum (Heer, 1841) ð ʚ ʧʦʣʦʩʝ ʧʨʠʙʦʷ 
ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʙʣʠʟ ʧʦʩ. ʃʝʩʥʦʝ (30.05.2003, 1 ʵʢʟ.). 

*2. Acrotrichis cf. sitkaensis (Motschulsky, 1845) [=fratercula 
auct. nec (Matthews, 1878)] ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʫ ʧʦʩ. 
ʈʳʙʘʯʠʡ. ʊʘʢʞʝ ʦʪʤʝʯʝʥ ʣʠʪʦʚʩʢʠʤʠ ʘʚʪʦʨʘʤʠ ʩ ʙʝʨʝʛʘ ʟʘʣʠʚʘ 
ʫ ʧʦʩ. Juodkrantǟ [12]. ʅʝʯʘʩʪʦ. 04ð06. 

ʉʝʤʝʡʩʪʚʦ Corylophidae LeConte, 1852 

1. Corylophorus cassidoides (Marsham, 1802) ð ʥʘ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʝ ʠʟʚʝʩʪʝʥ ʧʦʢʘ ʪʦʣʴʢʦ ʩ ʣʠʪʦʚʩʢʦʡ ʯʘʩʪʠ, ʥʦ ʜʦʣʞʝʥ 
ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦ ʚʩʝʤʫ ʧʦʣʫʦʩʪʨʦʚʫ. ʆʢʦʣʦ ʧʦʩ. Pervalka 
(4.06.2007, 8 ʵʢʟ.) ʠ ʧʦʩ. Nida (29.07.2007, 2 ʵʢʟ.) ð ʧʦʜ ʛʥʠʶ-
ʱʠʤ ʪʨʦʩʪʥʠʢʦʤ ʠ ʚ ʛʨʠʙʘʭ ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ. ɺ ʂʘʣʠʥʠʥʛʨʘʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʙʨʘʥ ʧʦʢʘ ʪʦʣʴʢʦ ʚ ʩʤʝʰʘʥʥʦʤ ʣʝʩʫ ʙʣʠʟ 
ʛ. ʉʚʝʪʣʦʛʦʨʩʢʘ (2.07.2007, 1 ʵʢʟ.). 
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ʉʝʤʝʡʩʪʚʦ Silphidae Latreille, 1807 
1. Silpha obscura Linnaeus, 1758 ð ʨʝʜʢʠʡ ʚ ʨʝʛʠʦʥʝ ʚʠʜ, 

ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʳʡ ʠʟ ʛ. ʏʝʨʥʷʭʦʚʩʢʘ. ʇʝʨʚʘʷ ʥʘʭʦʜʢʘ ʥʘ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʝ ð ʥʘ ʣʠʩʴʝʤ ʢʘʣʝ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʚ 4 ʢʤ 
ʉɺ ʧʦʩ. Nida (27.07.2007, 2 ʵʢʟ.). 

ʉʝʤʝʡʩʪʚʦ Staphylinidae Latreille, 1802 

1. Creophilus maxillosus (Linnaeus, 1758) ð ʧʝʨʚʘʷ ʥʘʭʦʜʢʘ 

ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʚ ʦʢʨ. ʧʦʩ. Nida ʥʘ ʤʝʨʪʚʦʤ ʣʝʱʝ 
(29.07.2007, 3 ʵʢʟ.). ʈʝʜʢʠʡ ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʥʘ ʧʘʜʘʣʠ ʚ 

ʘʚʛʫʩʪʝ ð ʩʝʥʪʷʙʨʝ, ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʤʝʯʝʥ ʚ 
ʛ. ʏʝʨʥʷʭʦʚʩʢʝ. 

2. Paederus riparius (Linnaeus, 1758) ð ʥʘʡʜʝʥ ʥʘ ʪʨʦʩʪʥʠ-
ʢʝ ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʦʢʦʣʦ ʧʦʩ. ʄʦʨʩʢʦʝ (8.05.1997, 1 ʵʢʟ.) ʠ 

ʧʦʩ. Pervalka (28.07.2007, 1 ʵʢʟ.). 
3. Stenus lustrator Erichson, 1839 ð ʩʦʙʨʘʥ ʚ 1 ʢʤ ʉ 

ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 3 ʵʢʟ.) ʥʘ ʧʝʩʢʝ ʧʦʜ ʩʫʭʠʤ ʪʨʦʩʪʥʠ-
ʢʦʤ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ. 

4. Stenus comma LeConte, 1863 [=bipunctatus Erichson, 

1839, nec Ljungh, 1804] ð ʥʝʨʝʜʢʠʡ ʜʣʷ ʨʝʛʠʦʥʘ ʚʠʜ, ʥʘʡʜʝʥ-

ʥʳʡ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʚ 2 ʢʤ ʉ ʦʪ ʧʦʩ. Nida (29.07.2007, 1 ʵʢʟ.) 
ʥʘ ʤʦʢʨʦʤ ʧʝʩʢʝ ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ. 06ð07. 

5. Stenus palposus Zetterstedt, 1828 ð ʥʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳʡ 

ʚʠʜ ʨʦʜʘ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʳ (Pervalka 4.06.2007; Nida, 27.07.2007; Preila, 

26.07.2007). 06ð08. 
6. Stenus carbonarius Gyllenhal, 1827 ð ʥʘʡʜʝʥ ʥʘ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʙʣʠʟ ʧʦʩ. Pervalka 
(4.06.2007, 2 ʵʢʟ.). 

7. Philonthus quisquiliarius (Gyllenhal, 1810) [det. ɸ. ɺ. ɼʝʨʫʥ-
ʢʦʚ] ð ʧʦʜ ʚʳʙʨʦʩʘʤʠ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘ 23-ʤ ʢʤ ʦʪ 

ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (19.06.2007, 3 ʵʢʟ.). ʆʙʳʯʥʳʡ ʚʠʜ 
ʙʝʨʝʛʦʚ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. 05ð07. 

8. Xantholinus longiventris Heer, 1839 [det. ɸ. ɺ. ɼʝʨʫʥʢʦʚ] 
ð ʧʦʜ ʩʫʭʠʤ ʪʨʦʩʪʥʠʢʦʤ ʥʘ ʧʝʩʯʘʥʦʤ ʧʣʷʞʝ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠ-

ʚʘ ʚ 4 ʢʤ ʉ ʧʦʩ. Nida (29.07.2007, 3 ʵʢʟ.). ʆʙʳʯʥʳʡ ʚʠʜ ʥʘ ʙʝʨʝ-
ʛʘʭ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ. 05ð08. 
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*9. Gyrohypnus angustatus Stephens, 1833 [det. ɸ. ɺ. ɼʝʨʫʥ-
ʢʦʚ] ð ʧʦʜ ʚʳʙʨʦʩʘʤʠ ʥʘ ʙʝʨʝʛʫ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘ 23-ʤ ʢʤ 

ʦʪ ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (22.08.2005, 1 ʵʢʟ.). 

*10. Deleaster dichrous (Gravenhorst, 1802) [det. ɸ. ɺ. ɼʝ-

ʨʫʥʢʦʚ] ð ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʧʦʜ ʚʳʙʨʦʩʘʤʠ (ʚ 2 ʢʤ 

ʉ ʧʦʩ. Pervalka 10.06.2003, 1 ʵʢʟ.). ʀʟ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʥʘ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʠʟʚʝʩʪʝʥ. 
11. Oxytelus (Anotylus) rugosus (Fabricius, 1775) [det. 

ɸ. ɺ. ɼʝʨʫʥʢʦʚ] ð ʦʙʠʪʘʝʪ ʥʘ ʧʝʩʯʘʥʳʭ ʙʝʨʝʛʘʭ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠ-
ʚʘ ʧʦʜ ʩʫʭʠʤ ʪʨʦʩʪʥʠʢʦʤ (ʦʪʤʝʯʘʣʩʷ: ʚ 1 ʢʤ ʉ ʧʦʩ. ʈʳʙʘʯʠʡ, 
17.07.2007; ʚ 2 ʢʤ ʉ ʧʦʩ. Pervalka, 10.06.2003, ʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 
ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ), ʥʘʡʜʝʥ ʪʘʢʞʝ ʚ ʚʳʙʨʦʩʘʭ ʠ ʥʘ ʧʝʩʯʘʥʳʭ ʧʣʷ-
ʞʘʭ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʩʝʤʝʩʪʥʦ 
ʦʙʠʣʝʥ ʥʘ ʧʝʩʯʘʥʳʭ ʙʝʨʝʛʘʭ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ. 05ð08. 

ʉʝʤʝʡʩʪʚʦ Scarabaeidae Latreille, 1802 
1. Psammodius asper (Fabricius, 1775) [=sulcicollis (Illiger, 

1802)] ð ʨʝʜʢʠʡ ʚʠʜ, ʠʟʚʝʩʪʥʳʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
ʪʦʣʴʢʦ ʩ ʂʫʨʰʩʢʦʡ ʢʦʩʳ [1; 2]. ʅʘʡʜʝʥ ʥʘ 23-ʤ ʢʤ ʦʪ ʛʨʘʥʠʮʳ 
ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʚ ʧʝʩʢʝ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ 
(19.06.2007, 1 ʵʢʟ.). ʇʩʘʤʤʦʬʠʣ, ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚ ʜʝʪʨʠʪʝ [11]. 

ʉʝʤʝʡʩʪʚʦ Nitidulidae Latreille, 1802 
*1. Nitidula carnaria (Schaller, 1783) ð ʧʝʨʚʘʷ ʥʘʭʦʜʢʘ ʥʘ 

ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘ ʤʝʨʪʚʦʤ ʣʝʱʝ ʚ 
ʦʢʨ. ʧʦʩ. Nida (27.07.2007, 2 ʵʢʟ.). ʀʟ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
ʥʘ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʠʟʚʝʩʪʝʥ. 

2. Omosita colon (Linnaeus, 1758) ð ʧʝʨʚʘʷ ʥʘʭʦʜʢʘ ʥʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʝ, ʥʘ ʤʝʨʪʚʦʤ ʣʝʱʝ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ 
ʙʣʠʟ ʧʦʩ. Nida (27.07.2007, 1ʵʢʟ.). ɺ ʨʝʛʠʦʥʝ ʥʝʨʝʜʦʢ. 05ð07. 

ʉʝʤʝʡʩʪʚʦ Kateretidae Erichson, 1846 
1. Brachypterolus pulicarius (Linnaeus, 1758) ð ʥʘ Linaria 

vulgaris ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʧʦ ʢʨʘʶ ʩʫʭʦʜʦʣʴʥʦʛʦ 
ʣʫʛʘ ʚ ʦʢʨ. ʧʦʩ. Nida (27.07.2007). ʄʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʨʝʛʠʦʥʝ. 

ʉʝʤʝʡʩʪʚʦ Cryptophagidae Kirby, 1837 
*1. Atomaria cf. lewisi Reitter, 1877 ð ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦ-

ʤʝʥʪ ʝʜʠʥʩʪʚʝʥʥʘʷ ʥʘʭʦʜʢʘ ʚ ʦʙʣʘʩʪʠ: ʚ 2 ʢʤ ʉɺ ʧʦʩ. ʈʳʙʘʯʠʡ 
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(17.07.2007, 4 ʵʢʟ.). ɾʫʢʠ ʩʦʙʨʘʥʳ ʧʦʜ ʛʥʠʶʱʠʤ ʪʨʦʩʪʥʠʢʦʤ 
ʥʘ ʧʝʩʢʝ ʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ. 

2. Atomaria cf. basalis Erichson, 1846 ð ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʳʡ ʚ ʦʙʣʘʩʪʠ ʚʠʜ, ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ 
ʚ 2 ʢʤ ʉɺ ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 2 ʵʢʟ.). ʉʦʚʤʝʩʪʥʦ ʩ 
A. lewisi ʧʦʜ ʛʥʠʶʱʠʤ ʪʨʦʩʪʥʠʢʦʤ ʥʘ ʧʝʩʢʝ ʫ ʟʘʣʠʚʘ. 

3. Antherophagus pallens (Linnaeus, 1758) ð 23-ʡ ʢʤ ʂʫʨʰʩ-
ʢʦʡ ʢʦʩʳ (19.06.2007, 1 ʵʢʟ.). ʄʘʣʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʨʘʟʚʠʚʘʶ-
ʱʠʡʩʷ ʚ ʛʥʝʟʜʘʭ ʰʤʝʣʝʡ. 

4. Telmatophilus typhae (Fall®n, 1802) ð ʣʠʯʠʥʢʠ ʨʘʟʚʠʚʘ-
ʶʪʩʷ ʚ ʩʝʤʝʥʘʭ Typha ʠ Sparganium, ʠʤʘʛʦ ð ʥʘ ʮʚʝʪʘʭ ʠ ʧʦʙʝ-
ʛʘʭ ʵʪʠʭ ʞʝ ʨʘʩʪʝʥʠʡ. ʅʝʨʝʜʢʦ ʚ ʨʝʛʠʦʥʝ ʥʘ ʙʝʨʝʛʘʭ ʦʟʝʨ, 
ʂʫʨʰʩʢʦʛʦ ʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʟʘʣʠʚʦʚ. ʆʙʳʯʝʥ ʚ ʧʨʠʢʦʨʥʝ-
ʚʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (ʦʢʨ. ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ), ʙʣʠʟ 
ʧʦʩ. ʈʳʙʘʯʠʡ ʠ ʧʦʩ. ʄʦʨʩʢʦʝ. 

ʉʝʤʝʡʩʪʚʦ Anthicidae Latreille, 1819 
*1. Anthicus bimaculatus (Illiger, 1801) ð ʧʝʨʚʘʷ ʥʘʭʦʜʢʘ 

ʚʠʜʘ ʚ ʦʙʣʘʩʪʠ ʧʦʩʣʝ 1945 ʛ. ʅʘʡʜʝʥ ʥʘ 23-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦ-
ʩʳ (19.06.2007, 3 ʵʢʟ.) ʠ ʚ 3 ʢʤ ʉɺ ʧʦʩ. Pervalka (28.07.2007, 
1 ʵʢʟ.). ɼʦʚʦʝʥʥʳʝ ʥʘʭʦʜʢʠ ʵʪʠʢʝʪʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-
ʟʦʤ: Schwarzort (ʧʦʩ. Juodkrantǟ), Palmnicken (ʧʦʩ. ʗʥʪʘʨʥʳʡ), 
Neuhªuser (ʧʦʩ. ʄʝʯʥʠʢʦʚ) [10]. ʅʘʤʠ ʩʦʙʨʘʥʳ ʥʘ ʩʫʭʦʤ ʧʝʩʢʝ 
ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʙʣʠʟ ʛʦʣʳʭ ʜʶʥ. 

ʉʝʤʝʡʩʪʚʦ Tenebrionidae Latreille, 1802 
1. Tribolium castaneum (Herbst, 1797) ð ʚ ʚʳʙʨʦʩʘʭ ʥʘ ʙʝ-

ʨʝʛʫ ʟʘʣʠʚʘ ʥʘ 23-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (19.06.2007, 1 ʵʢʟ.). 
ɼʘʥʥʘʷ ʥʘʭʦʜʢʘ ʥʦʩʠʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ 
ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ ʵʪʦʪ ʚʠʜ ð ʩʠʥʘʥʪʨʦʧʥʳʡ ʚʨʝʜʠʪʝʣʴ 
ʩʢʣʘʜʩʢʠʭ ʟʘʧʘʩʦʚ ʟʝʨʥʘ ʠ ʢʦʣʣʝʢʮʠʡ. 

2. Opatrum riparium Scriba, 1865 ð ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʪʤʝ-
ʯʝʥ ʚʧʝʨʚʳʝ ʥʘ ʧʝʩʯʘʥʦʤ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʚ 2 ʢʤ ʉʉɺ ʧʦʩ. ʅʠʜʘ 
(29.07.2007, 1 ʵʢʟ.). ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʠʜ ʜʦʩʪʦʚʝʨʥʦ ʦʪʤʝ-
ʯʝʥ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʪʦʣʴʢʦ ʥʘ ʧʝʩʯʘʥʦʤ ʤʦʨʩʢʦʤ ʙʝ-
ʨʝʛʫ ʚ 1 ʢʤ ɿ ʛ. ʉʚʝʪʣʦʛʦʨʩʢʘ (10.06.2007, 1 ʵʢʟ.). ɺ ʜʦʚʦʝʥʥʦʝ 
ʚʨʝʤʷ ʙʳʣ ʠʟʚʝʩʪʝʥ ʠʟ ʦʢʨ. ʂʸʥʠʛʩʙʝʨʛʘ [10]. ɺʩʪʨʝʯʘʝʪʩʷ ʩʦʚ-
ʤʝʩʪʥʦ ʩ ʩʠʤʧʘʪʨʠʯʝʩʢʠʤ O. sabulosum, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. 

ʉʝʤʝʡʩʪʚʦ Curculionidae Latreille, 1802 
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*1. Ceutorhynchus cakilis (Hansen, 1917) [det. ɹ. ɸ. ʂʦʨʦʪʷ-
ʝʚ] ð ʥʘ ʤʦʨʩʢʦʡ ʛʦʨʯʠʮʝ (Cakile baltica) ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ ʥʘ 22ð23-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (19.06.2007, 8 ʵʢʟ.). ɺʠʜ 
ʙʳʣ ʦʪʤʝʯʝʥ ʚ ɺʦʩʪʦʯʥʦʡ ʇʨʫʩʩʠʠ ʪʦʣʴʢʦ ʠʟ ʦʢʨʝʩʪʥʦʩʪʝʡ 
ɻʜʘʥʴʩʢʘ [10], ʜʦʩʪʦʚʝʨʥʳʝ ʥʘʭʦʜʢʠ ʠʟ ʃʠʪʚʳ ʠ ʃʘʪʚʠʠ ʥʝʠʟ-
ʚʝʩʪʥʳ [9]. 

*2. Bagous binodulus (Herbst, 1795) ð ʚ ʚrʙʨʦʩʘʭ ʥʘ ʙʝʨʝ-
ʛʫ ʟʘʣʠʚʘ ʥʘ 23-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (19.06.2007, 1 ʵʢʟ., ʩʙʦʨ 
ɸ. ɺ. ʇʘʚʣʦʚʦʡ). ʅʘ ʨʜʝʩʪʘʭ. 

3. Tychius picirostris (Fabricius, 1787) ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ ʥʘ 23-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (19.06.2007, 2 ʵʢʟ.). ɺ ʦʙʣʘ-
ʩʪʠ ʠʟʚʝʩʪʝʥ ʠʟ ʏʝʨʥʷʭʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

4. Tanysphyrus lemnae (Paykull, 1792) ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ ʫ ʧʦʩ. Pervalka (4.06.2007, 1 ʵʢʟ.) ʠ ʚ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ 
(17.07.2007, 2 ʵʢʟ.). ɺʠʜ ʥʝʨʝʜʦʢ ʚ ʦʙʣʘʩʪʠ, ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʨʷʩ-
ʢʝ (Lemna minor) ʧʦ ʙʝʨʝʛʘʤ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ. 06ð08. 

5. Rhinoncus bruchoides (Herbst, 1784) [det. ɹ. ɸ. ʂʦʨʦʪʝ̫ʚ] 
ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʫ ʧʦʩ. ʃʝʩʥʦʝ (30.05.2003, 1 ʵʢʟ.). ɺ 
ʦʙʣʘʩʪʠ ʦʙʳʯʝʥ ʥʘ ʦʙʦʯʠʥʘʭ ʜʦʨʦʛ. ʂʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ ð 
ʛʦʨʮʳ (Polygonum). 05ð06. 

6. Ceutorhynchus [Sirocalus] typhae (Herbst, 1795) [=floralis 

(Paykull, 1792) nec (Olivier, 1790)] [det. ɹ. ɸ. ʂʦʨʦʪʷʝʚ] ð ʧʦ-
ʣʦʩʘ ʧʨʠʙʦʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʥʘ 23-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 
(19.06.2007, 4 ʵʢʟ., ʩʙʦʨ ʀ. ʖ. ɻʫʙʘʨʝʚʦʡ). ɺ ʦʙʣʘʩʪʠ ʥʝʨʝʜʦʢ 
ʥʘ Capsella bursa-pastoris. 06ð07. 

7. Tychius junceus (Reich, 1797) ð ʙʝʨʝʛ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ 
ʥʘ 23-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (19.06.2007, 4 ʵʢʟ.). ʅʘ Lotus 
corniculatus. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʠʜ ʥʘʡʜʝʥ ʙʣʠʟ 
ʛ. ʏʝʨʥʷʭʦʚʩʢʘ. 06. 

 
ɼʆʇʆʃʅɽʅʀʗ ʂ ʉʇʀʉʂʋ ɺʀɼʆɺ  

ɾʋʂʆɺ-ʂʉʀʃʆʄʀʎɽʊʆʌɸɻʆɺ ʂʋʈʐʉʂʆʁ ʂʆʉʓ 

 

ʇʦʜʦʪʨʷʜ Adephaga 
ʉʝʤʝʡʩʪʚʦ Carabidae Latrei lle, 1802 

1. Tachyta nana (Gyllenhal, 1810) ð ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘ-
ʶʱʠʡʩʷ ʚ ʨʝʛʠʦʥʝ (ʏʝʨʥʷʭʦʚʩʢʠʡ, ɹʘʛʨʘʪʠʦʥʦʚʩʢʠʡ, ɿʝʣʝʥʦ-
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ʛʨʘʜʩʢʠʡ, ɻʫʨʴʝʚʩʢʠʡ ʨ-ʥʳ), ʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ. ʅʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʩʦʙʨʘʥ ʚ ʦʢʨ. ʧʦʩ. Nida (29.07.2007, 2 ʵʢʟ.) ʧʦʜ 
ʢʦʨʦʡ ʩʦʩʥʦʚʦʛʦ ʩʪʚʦʣʘ. ʌʘʢʫʣʴʪʘʪʠʚʥʳʡ ʭʠʱʥʠʢ ʠ ʩʘʧʨʦ- ʠ 
ʤʠʮʝʪʦʬʘʛ [11]. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʡ ɺʦʩʪʦʯʥʦʡ ʇʨʫʩʩʠʠ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʠʜ ʫʢʘʟʘʥ ʥʝ ʙʳʣ 
[10]. 06ð08. 

ʇʦʜʦʪʨʷʜ Polyphaga 

ʉʝʤʝʡʩʪʚʦ Staphylinidae Latreille, 1802 

1. Lordithon trinotatus (Erichson, 1839) ð ʦʙʳʯʥʳʡ ʠ ʰʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʨʝʛʠʦʥʝ ʤʠʮʝʪʦʬʘʛ. ɺ ʩʤʝʰʘʥʥʦʤ 

ʣʝʩʫ ʙʣʠʟ ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 1 ʵʢʟ.). 06ð07. 

2. Lordithon thoracicus (Fabricius, 1777) [det. ɸ. ɺ. ɼʝʨʫʥ-

ʢʦʚ] ð ʦʧʫʰʢʘ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ ʫ ʧʦʩ. Nida (27.07.2007, 

1 ʵʢʟ.). ʄʠʮʝʪʦʬʘʛ. 

3. Scaphidium quadrimaculatum Olivier, 1790 ð ʥʘ ʂʫʨʰ-

ʩʢʦʡ ʢʦʩʝ ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥ ʚ 2 ʢʤ ʉɿ ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 

1 ʵʢʟ.) ʚ ʩʦʩʥʷʢʝ ʥʘ ʤʦʭʦʚʠʢʝ Suillus variegatus (Fr.). ʀʟʚʝʩʪʝʥ 

ʠʟ ɿʝʣʝʥʦʛʨʘʜʩʢʦʛʦ, ɻʫʨʴʝʚʩʢʦʛʦ ʠ ʏʝʨʥʷʭʦʚʩʢʦʛʦ ʨ-ʥʦʚ ʂʘʣʠ-

ʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʝʟʜʝ ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ. 05ð07. 

4. Tyrus mucronatus (Panzer, 1803) ð ʥʘʡʜʝʥ ʚ ʦʢʨ. ʧʦʩ. 

Nida (29.07.2007, 1 ʵʢʟ.) ʧʦʜ ʢʦʨʦʡ ʩʪʦʷʱʝʛʦ ʩʦʩʥʦʚʦʛʦ ʩʪʚʦʣʘ, 

ʚ ʪʨʫʭʝ ʨʷʜʦʤ ʩ ʛʥʝʟʜʦʤ ʤʫʨʘʚʴʝʚ Lasius. ɺ ʨʝʛʠʦʥʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥ ʰʠʨʦʢʦ, ʥʦ ʤʘʣʦʯʠʩʣʝʥʝʥ. 05ð07. 

ʉʝʤʝʡʩʪʚʦ Throscidae Laporte de Castelnau, 1840 

1. Trixagus [=Throscus] dermestoides (Linnaeus, 1767) ð 

ʦʙʳʯʥʳʡ ʚʠʜ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʦʩʥʷʢʦʚ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ, ʥʘ 

ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʪʤʝʯʝʥ ʥʘ 4-ʤ ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʥɹʦʛʦ 

ʧʘʨʢʘ. ʀʤʘʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ ʥʘ ʦʧʫʰʢʘʭ ʠ ʧʦʣʷʥʘʭ. 

ʃʠʯʠʥʢʠ ʧʠʪʘʶʪʩʷ [11] ʥʘ ʤʝʣʢʠʭ ʢʦʨʥʷʭ ʤʠʢʦʨʠʟʥʳʭ ʜʝʨʝʚʴ-

ʝʚ: ʙʝʨʝʟ, ʨʝʞʝ ʦʣʴʭʠ ʠ ʩʦʩʥʳ. 

ʉʝʤʝʡʩʪʚʦ Silvanidae Kirby, 1837 

1. Psammoecus bipunctatus (Fabricius, 1792) ð ʤʘʣʦʯʠʩ-

ʣʝʥʥʳʡ ʚ ʨʝʛʠʦʥʝ ʚʠʜ, ʥʘʤʠ ʨʘʥʝʝ ʩʦʙʨʘʥʥʳʡ ʦʜʥʦʢʨʘʪʥʦ ʩ ʙʝ-

ʨʝʛʘ ʦʟ. ɼʫʙʦʚʩʢʦʝ (ɻʫʩʝʚʩʢʠʡ ʨ-ʥ) ʠ ʦʪʤʝʯʝʥʥʳʡ ʚ ʜʦʚʦʝʥʥʦʝ 

ʚʨʝʤʷ ʠʟ ʦʢʨ. ʛʦʜʦʨʦʚ Lºwenhagen (ɹʘʛʨʘʪʠʦʥʦʚʩʢ), Neuhausen 
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(ɻʫʨʴʝʚʩʢ), Kºnigsberg (ʂʘʣʠʥʠʥʛʨʘʜ) [10]. ʇʝʨʚʘʷ ʥʘʭʦʜʢʘ ʥʘ 

ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð ʥʘ ʪʨʦʩʪʥʠʢʝ ʥʘ ʙʝʨʝʛʫ ʂʫʨʩhʢʦʛʦ ʟʘʣʠʚʘ ʚ 

3 ʢʤ ʉɺ ʧʦʩ. Nida (29.07.2007, 1 ʵʢʟ.). 08. 

ʉʝʤʝʡʩʪʚʦ Erotylidae Latreille, 1802 

1. Dacne bipustulata (Thunberg, 1781) ð ʩʘʤʳʡ ʦʙʳʯʥʳʡ 

ʚʠʜ ʩʝʤʝʡʩʪʚʘ ʚ ʨʝʛʠʦʥʝ. ɺ 2007 ʛ. ʥʘʡʜʝʥ ʚ ʦʢʨ. ʧʦʩ. ʈʙrʘʯʠʡ 

(17.07.2007) ʠ ʙʣʠʟ ʧʦʩ. Nida (27.07.2007). ʈʘʟʚʠʚʘʝʪʩʷ [11] ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʪʨʫʪʦʚʳʭ ʠ ʘʛʘʨʠʢʦʚʳʭ ʛʨʠʙʘʭ (Polyporus, Pleurotus, 

Stereum, Lenteum, Fistulina). 06ð08. 

ʉʝʤʝʡʩʪʚʦ Mycetophagidae Leach, 1815 

1. Mycetophagus piceus (Fabricius, 1777) ð ʥʘ ʪʨʫʪʦʚʠʢʘʭ 

Polyporus melanopus Fr. ʥʘ ʩʦʩʥʦʚʳʭ ʢʦʨʥʷʭ. ɹʝʨʝʛ ʂʫʨʰʩʢʦʛʦ 

ʟʘʣʠʚʘ: ʚ 1 ʢʤ ʉɺ ʧʦʩ. Nida (27.07.2007, 3 ʵʢʟ.); ʚ 3 ʢʤ ʉɺ 

ʧʦʩ. Nida (29.07.2007, 1 ʵʢʟ.). ɸʚʪʦʨʦʤ ʪʘʢʞʝ ʦʪʤʝʯʝʥ ʠʟ ʛ. ʂʘ-

ʣʠʥʠʥʛʨʘʜʘ ʠ ʣʝʩʦʚ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ. 06ð07. 

ʉʝʤʝʡʩʪʚʦ Ciidae Leach, 1819 

(ʇʨʠʤʝʯʘʥʠʝ: ʦʙʣʠʛʘʪʥʳʝ ʤʠʮʝʪʦʬʘʛʠ, ʩʚʷʟʘʥʥʳʝ ʚ ʩʚʦʝʤ 

ʨʘʟʚʠʪʠʠ ʩ ʘʬʠʣʣʦʬʦʨʦʚʳʤʠ ʛʨʠʙʘʤʠ. ʆʙʳʯʥʦ ʜʘʶʪ 1ð2 ʛʝ-

ʥʝʨʘʮʠʠ ʚ ʛʦʜ. ɿʠʤʫʶʪ ʢʘʢ ʞʫʢʠ, ʪʘʢ ʠ ʣʠʯʠʥʢʠ [11].) 

1. Cis jacquemartii Melli®, 1848 ð ʦʢʨ. Smiltinǟ (30.07.2007) 

ʥʘ Piptoporus betulinus (Bul.: Fr.) P. Karst. ʚ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦʤ 

ʣʝʩʫ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

2. Cis comptus Gyllenhal, 1827 ð ʦʢʨ. Smiltinǟ (30.07.2007) 

ʥʘ Piptoporus betulinus (Bul.: Fr.) P. Karst. ʚ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦʤ 

ʣʝʩʫ. ʅʘʡʜʝʥ ʪʘʢʞʝ ʥʘ ʉʘʤʙʠʡʩʢʦʤ ʧ-ʦʚʝ. 

3. Cis alter Silfverberg, 1991 [=nitidus auct. nec (Fabricius, 

1792)] ð ʧʦʩ. Nida (27.07.2007). ʅʘ ʜʨʝʚʝʩʥʳʭ ʛʨʠʙʘʭ 

(Trametes) ʥʘ ʙʝʨʝʟʝ. ʉʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʡ ʣʝʩ. ʅʝʨʝʜʦʢ ʚ ʩʤʝ-

ʰʘʥʥʳʭ ʣʝʩʘʭ ʨʝʛʠʦʥʘ. 

*4. Cis fagi Waltl, 1839 ð ʦʢʨ. ʧʦʩ. Nida (27.07.2007), 

Smiltinǟ (30.07.2007). ɼʨʝʚʝʩʥʳʝ ʛʨʠʙʳ (Trametes) ʥʘ ʙʝʨʝʟʝ. ɺ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘ ʥʝ ʥʘʡʜʝʥ. 

5. Sulcacis affinis (Gyllenhal, 1827) ð ʧʦʩ. Juodkrantǟ 

(26.07.2007) ʚ ʪʨʫʪʦʚʠʢʝ (Piptoporus betulinus) ʥʘ ʙʝʨʝʟʝ. ʉʦʩ-

ʥʦʚʦ-ʙʝʨʝʟʦʚʳʡ ʣʝʩ ʥʘ ʩʪʘʨʳʭ ʜʶʥʘʭ. ʇʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʝʥ ʚ 
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ʨʝʛʠʦʥʝ, ʙʳʣ ʫʢʘʟʘʥ ʩ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʠ ʨʘʥʝʝ [3], ʘ ʠʟ ʦʢʨʝʩʪ-

ʥʦʩʪʝʡ Juodkrantǟ ʦʪʤʝʯʝʥ ʪʘʢʞʝ ʣʠʪʦʚʩʢʠʤʠ ʫʯʝʥʳʤʠ [12]. 

6. Ennearthron cornutum (Gyllenhal, 1827) ð ʧʦʩ. Juodkrantǟ 

(26.07.2007); ʧʦʩ. Nida (29.07.2007). ɼʨʝʚʝʩʥʳʝ ʛʨʠʙʳ (Trametes) 

ʥʘ ʙʝʨʝʟʝ. ʉʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʡ ʣʝʩ. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʙʠʪʘʝʪ ʚ ʝʣʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʏʝʨʥʷʭʦʚʩʢʦʛʦ ʨ-ʥʘ. 

*7. Cis cf. setiger Melli®, 1848 [=petropolitanus Jacobson, 

1895] ð ʥʘʭʦʜʢʘ ʚ ʧʦʩ. Juodkrantǟ (26.07.2007), ʥʘʠʙʦʣʝʝ ʙʣʠʟ-

ʢʘʷ ʢ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʨʝʚʝʩʥʳʝ ʛʨʠʙʳ (Trametes) 

ʥʘ ʜʫʙʦʚʦʤ ʧʥʝ. ʉʤʝʰʘʥʥʳʡ ʩʦʩʥʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʡ ʣʝʩ 

ʥʘ ʩʪʘʨʳʭ ʜʶʥʘʭ. 

8. Cis hispidus (Paykull, 1798) ð ʧʦʩ. Juodkrantǟ 

(26.07.2007). ɼʨʝʚʝʩʥʳʝ ʛʨʠʙʳ (Trametes) ʥʘ ʜʫʙʦʚʦʤ ʧʥʝ ʚ 

ʩʤʝʰʘʥʥʦʤ ʩʦʩʥʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʤ ʣʝʩʫ. ʆʪʤʝʯʝʥ ʪʘʢʞʝ ʩ 

ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ, ʫʢʘʟʘʥ ʩ ʂʫʨʰʩʢʦʡ ʢʦʩʳ [3]. 

ʉʝʤʝʡʩʪʚʦ Latridiidae Erichson, 1842 

(ʇʨʠʤʝʯʘʥʠʝ: ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʩʚʷʟʘʥʳ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ 

ʩ ʜʝʡʪʝʨʦʤʠʮʝʪʘʤʠ ʠ ʤʠʢʩʦʤʠʮʝʪʘʤʠ, ʥʦ ʠʤʘʛʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʥʘ ʙʘʟʠʜʠʘʣʴʥʳʭ ʛʨʠʙʘʭ, ʛʜʝ ʤʦʛʫʪ ʧʠʪʘʪʴʩʷ ʩʧʦʨʘʤʠ ʠ 

ʥʝʩʦʚʝʨʰʝʥʥʳʤʠ ʛʨʠʙʘʤʠ, ʨʘʩʪʫʱʠʤʠ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ [11]. 

ʇʦʯʪʠ ʚʝʩʴ ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʩʦʙʨʘʥ 

ʥʘʤʠ ʥʘ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʣʝʩʥʳʭ ʦʧʫh ʝʢ ʠ ʧʨʦʩʝʢ 

ʤʝʪʦʜʦʤ ʢʦʰʝʥʠʷ.) 

1. Stephostethus angusticollis (Gyllenhal, 1827) ð ʚ ʩʦʩʥʦʚʦ-

ʙʝʨʝʟʦʚʦʤ ʣʝʩʫ ʚ ʧʦʩ. Nida (26.07.2007, 1 ʵʢʟ.). ɺ ʂʘʣʠʥʠʥʛʨʘʜ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʤʝʯʝʥ ʠʟ ʏʝʨʥʷʭʦʚʩʢʦʛʦ ʨ-ʥʘ ʠ ʩ ʉʘʤʙʠʡʩʢʦʛʦ 

ʧ-ʦʚʘ. 

2. Enicmus transversus (Olivier, 1790) ð ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ 

(17.07.2007). ɺ ʨʝʛʠʦʥʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʥʝʨʝʜʦʢ. 05ð

07. 

3. Enicmus rugosus (Herbst, 1793) ð ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ 

(17.07.2007); Pervalka (4.06.2007). ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʙʳʯʝʥ, ʚ 

ʨʝʛʠʦʥʝ ʧʦʚʩʝʤʝʩʪʥʦ. 05ð07. 

*4. Corticaria crenulata (Gyllenhal, 1827) ð ʚ 1 ʢʤ ʉ 

ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 1 ʵʢʟ.). 
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*5. Corticaria pubescens (Gyllenhal, 1827) ð ʚ 2 ʢʤ ʉɺ 

ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʥʘ ʘʚʘʥʜʶʥʝ (13.05.1997, 1 ʵʢʟ.). 

6. Corticarina truncatella (Mannerheim, 1844) ð ʣʠʯʠʥʢʠ 

ʩʦʙʨʘʥʳ ʥʘ ʪʨʫʪʦʚʠʢʘʭ Polyporus melanopus Fr. ʥʘ ʙʝʨʝʛʫ 

ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʚ 1 ʢʤ ʉɺ ʧʦʩ. Nida (26.07.2007). ɺ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʝʥʦ 4 ʵʢʟ. ʠʤʘʛʦ (12.08.2007). 

7. Corticarina fuscula (Gyllenhal, 1827) ð ʥʝʨʝʜʢʠʡ ʥʘ 
ʉʘʤʙʠʡʩʢʦʤ ʧ-ʦʚʝ ʚʠʜ, ʦʙʠʣʴʥʳʡ ʥʘ ʚʩʝʡ ʂʫʨʰʩʢʦʡ ʢʦʩʝ 
(ʧʦʩ. Nida ð 29.07.2007; ʧʦʩ. ʄʦʨʩʢʦʝ ð 4.06.2007; 23-ʡ ʢʤ ʦʪ 
ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ð 19.06.2007). 05ð08. 

8. Cortinicara gibbosa (Herbst, 1793) ð ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ 
(17.07.2007). ɺ ʨʝʛʠʦʥʝ ʧʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʝʥ ʚ ʣʝʩʘʭ ʠ ʧʘʨʢʘʭ. 
05ð07. 

ʉʝʤʝʡʩʪʚʦ Tenebrionidae Latreille, 1802 
1. Neomida [=Oplocephala] haemorrhoidalis (Fabricius, 

1787) ð ʣʦʢʘʣʴʥʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚʠʜ, ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ 
ʥʘʡʜʝʥ ʚ ʦʢʨ. ʧʦʩ. Pervalka (4.06.2007, 1 ʵʢʟ.; 28.07.2007, 1 ʵʢʟ.) 
ʚ ʧʦʜʛʥʠʚʰʠʭ ʪʨʫʪʦʚʠʢʘʭ Piptoporus betulinus ʥʘ ʙʝʨʝʟʦʚʦʡ 
ʢʦʣʦʜʝ. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʧʦ ʜʚʫʤ 
ʥʘʭʦʜʢʘʤ ʠʟ ʦʢʨ. ʛ. ʏʝʨʥʷʭʦʚʩʢʘ (2.10.1994, 1 ʵʢʟ.; 13.05.2007, 
11 ʵʢʟ.). ɺ ʩʧʠʩʢʝ ʬʘʫʥʳ ʞʫʢʦʚ ɺʦʩʪʦʯʥʦʡ ʇʨʫʩʩʠʠ ʦʪʤʝʯʝʥ 
ʪʦʣʴʢʦ ʠʟ ʦʢʨʝʩʪʥʦʩʪʝʡ ʆʣʴʰʪʳʥʘ [10]. 

2. Uloma rufa (Piller & Mitterpacher, 1783) [=perroudii 
Mulsant & Guillebeau, 1855] ð ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʩʚʷ-
ʟʘʥʥʳʡ ʩ ʪʨʫʭʣʷʚʦʡ ʩʦʩʥʦʚʦʡ ʜʨʝʚʝʩʠʥʦʡ (ʙʝʣʳʝ ʛʥʠʣʠ). ʅʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʩʦʙʨʘʥ ʚ ʦʢʨ. ʧʦʩ. Nida (27.07.2007, 3 ʵʢʟ.) ʠ 
ʙʣʠʟ ʧʦʩ. Preila (27.07.2007, 2 ʵʢʟ.). ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘ-
ʩʪʠ ʠʟʚʝʩʪʝʥ ʠʟ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʅʝʤʘʥʩʢʦʛʦ ʠ ʂʨʘʩʥʦʟʥʘʤʝʥ-
ʩʢʦʛʦ ʨ-ʦʚ. 06ð08. 

ʉʝʤʝʡʩʪʚʦ Mordellidae Latreille, 1802 
1. Mordellistena parvula (Gyllenhal, 1827) ð ʥʝʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʡ ʚʠʜ, ʦʪʤʝʯʝʥʥʳʡ ʚ ʦʙʣʘʩʪʠ ʥʘ ʉʘʤʙʠʡʩʢʦʤ ʧ-ʦʚʝ ʠ ʥʝ-
ʦʜʥʦʢʨʘʪʥʦ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ (23-ʡ ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴ-
ʥʦʛʦ ʧʘʨʢʘ; ʧʦʩ. Pervalka). 06ð07. 

ʉʝʤʝʡʩʪʚʦ Scraptiidae Mulsant, 1856 
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1. Anaspis thoracica (Linnaeus, 1758) ð ʥʝʨʝʜʢʠʡ ʚ ʨʝʛʠʦʥʝ 
ʚʠʜ ʣʝʩʥʳʭ ʦʧʫʰʝʢ ʠ ʧʨʦʩʝʢ. ʀʤʘʛʦ ʧʠʪʘʶʪʩʷ ʥʘ ʮʚʝʪʘʭ, ʣʠ-
ʯʠʥʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʛʥʠʣʦʡ ʜʨʝʚʝʩʠʥʝ, ʚ ʚʝʪʢʘʭ ʙʝʨʝʟ, ʜʫʙʘ, 
ʣʝʱʠʥʳ. 06ð07. 

ʉʝʤʝʡʩʪʚʦ Cerambycidae Latreille, 1802 

1. Arhopalus [=Criocephalus] rusticus (Linnaeus, 1758) ð ʥʘ 

ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʥʘʡʜʝʥ ʚ 3 ʢʤ ʉɺ ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 

1 ʵʢʟ.). ʀʤʘʛʦ ʥʝ ʧʠʪʘʝʪʩʷ, ʣʠʯʠʥʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʜʨʝʚʝʩʠʥʝ 

ʭʚʦʡʥʳʭ. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʳʯʝʥ ʚ ʩʦʩʥʷʢʘʭ ʩʝʚʝ-

ʨʦ-ʚʦʩʪʦʢʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʦʙʣʘʩʪʠ [13]. 06ð08. 
2. Asemum striatum (Linnaeus, 1758) ð ʚʧʝʨʚʳʝ ʥʘ ʂʫʨʰ-

ʩʢʦʡ ʢʦʩʝ ʥʘʡʜʝʥ ʫ ʧʦʩ. Pervalka (4.06.2007, 1 ʵʢʟ.). ʅʝʤʥʦʛʦ-
ʯʠʩʣʝʥʥʳʡ ʚʠʜ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ ʦʙʣʘʩʪʠ [13], ʣʠʯʠʥʢʘ ʨʘʟʚʠ-
ʚʘʝʪʩʷ ʚ ʜʨʝʚʝʩʠʥʝ ʝʣʠ, ʨʝʞʝ ʩʦʩʥʳ. ʀʤʘʛʦ ʥʝ ʧʠʪʘʝʪʩʷ. ɺ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ ð ʪʝʭʥʠʯʝʩʢʠʡ ʚʨʝʜʠʪʝʣʴ. 06ð07. 

3. Grammoptera ruficornis (Fabricius, 1781) ð ʥʘ ʠʩʩʣʝʜʦ-
ʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʙʨʘʥ ʚʧʝʨʚʳʝ ʥʘ 4-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 
(4.06.2007, 2 ʵʢʟ.). ʃʠʯʠʥʢʠ ð ʧʦʜ ʢʦʨʦʡ ʪʦʥʢʠʭ ʚʝʪʚʝʡ ʣʠʩʪ-
ʚʝʥʥʳʭ ʧʦʨʦʜ, ʞʫʢʠ ð ʥʘ ʮʚʝʪʘʭ. ʉʧʦʨʘʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʶ-
ʱʠʡʩʷ ʚʠʜ, ʚ ʦʙʣʘʩʪʠ ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʳʡ ʠʟ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ 
ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ [13]. 06ð07. 

4. Acanthocinus aedilis (Linnaeus, 1758) ð ʣʠʯʠʥʢʠ ʵʪʦʛʦ 
ʚʠʜʘ ʥʘʡʜʝʥʳ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʚ 1 ʢʤ ʉɺ ʧʦʩ. ʈʳʙʘʯʠʡ ʚ ʢʦʨʝ 
ʫʧʘʚʰʝʡ ʩʦʩʥʳ ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ (17.07.2007). ʀʤʘʛʦ ʧʦʣʫʯʝʥʳ 
11.08.2007, 13.08.2007 (ʩʘʤʮʳ) ʠ 22.08.2007 (ʩʘʤʢʘ). ʈʝʜʢʠʡ ʚ 
ʨʝʛʠʦʥʝ ʚʠʜ [13], ʩʚʷʟʘʥʥʳʡ ʩ ʩʦʩʥʦʡ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ ð 
ʪʝʭʥʠʯʝʩʢʠʡ ʚʨʝʜʠʪʝʣʴ ʜʨʝʚʝʩʠʥʳ. 03ð04, 08. 

ʉʝʤʝʡʩʪʚʦ Curculionidae Latreille, 1802 

1. Orthotomicus laricis (Fabricius, 1792) ð ʥʝʨʝʜʢʠʡ ʚ ʨʝ-
ʛʠʦʥʝ ʚʠʜ [13], ʧʠʪʘʶʱʠʡʩʷ ʧʦʜ ʪʦʣʩʪʦʡ ʢʦʨʦʡ ʩʚʘʣʝʥʥʳʭ ʩʦ-
ʩʝʥ. ɺʨʝʜʠʪʝʣʴ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʝʥʥʳʡ ʚ ʩʧʠʩʦʢ ʚʠʜʦʚ, 
ʟʘʧʨʝʱʝʥʥʳʭ ʢ ʚʳʚʦʟʫ ʠʟ ʈʌ [15]. 07ð08. 

2. Hylobius pinastri (Gyllenhal, 1813) ð ʩʦʙʨʘʥ ʥʘ 4-ʤ ʢʤ ʦʪ 
ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (4.06.2007, 1 ʵʢʟ.) ʥʘ ʤʦʣʦʜʳʭ 
ʩʦʩʥʘʭ. ʈʝʜʢʠʡ ʚʠʜ, ʦʪʤʝʯʝʥʥʳʡ ʢʨʦʤʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʪʦʣʢɹʦ 
ʠʟ ʦʢʨ. ʛ. ʉʚʝʪʣʦʛʦʨʩʢʘ. 
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ʉʇʀʉʆʂ ɺʀɼʆɺ COLEOPTERA  

ʃɽʉʅʓʍ ʀ ʆʇʋʐɽʏʅʓʍ ɹʀʆʊʆʇʆɺ ʂʋʈʐʉʂʆʁ ʂʆʉʓ 

(ʇʆ ʉʆʉʊʆʗʅʀʖ ʅɸ 2007 ʛ.) 

ʇʦʜʦʪʨʷʜ Adephaga 

ʉʝʤʝʡʩʪʚʦ Carabidae Latreille, 1802 

1. Notiophilus aquaticus (Linnaeus, 1758) ð ʥʘ ʙʝʨʝʛʫ ʟʘʣʠ-

ʚʘ (ʙʣʠʟ ʧʦʩ. ʈʳʙʘʯʠʡ, 17.07.2007, 1 ʵʢʟ.). ʅʝʨʝʜʢʠʡ ʚʠʜ ʩʫʭʠʭ 
ʦʧʫʰʝʯʥʳʭ ʙʠʦʪʦʧʦʚ. 05ð07. 

2. Notiophilus germinyi Fauvel, 1863 [=hypocrita auct. nec 

Putzeys, 1866] ð ʥʝʯʘʩʪʳʡ ʚʠʜ, ʥʘ ʢʦʩʝ ʩʦʙʨʘʥ ʪʦʣʴʢʦ ʚ ʦʢʨ. 

ʧʦʩ. Nida ʚ ʩʦʩʥʷʢʘʭ-ʚʝʨʝʱʘʪʥʠʢʘʭ. 06ð08. 
3. Notiophilus palustris (Duftschmid, 1812) ð ʥʘʠʙʦʣʝʝ ʯʘ-

ʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʨʝʛʠʦʥʝ ʚʠʜ ʨʦʜʘ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʟʘʙʦ-
ʣʦʯʝʥʥʳʤ ʣʫʛʘʤ ʠ ʨʘʟʣʠʯʥʳʤ ʚʣʘʞʥʳʤ ʙʠʦʪʦʧʘʤ. ʅʘ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʝ ʩʦʙʨʘʥ ʦʢʦʣʦ ʧʦʩ. ʄʦʨʩʢʦʝ (30.05.2003) ʠ ʚ ʦʢʨ. ʛ. 
ɿʝʣʝʥʦʛʨʘʜʩʢʘ (1.06.1998). 05ð09. 

4. Carabus convexus Fabricius, 1775 ð ʥʝʯʘʩʪʳʡ ʚʠʜ, ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʣʝʩʘʭ ʟʘʧʘʜʘ ʦʙʣʘʩʪʠ (ʉʘʤʙʠʡʩʢʠʡ ʧ-
ʦʚ, ʩʦʩʥʷʢʠ ʫ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʛʦ ʟʘʣʠʚʘ). ʅʘ ʢʦʩʝ ʨʝʜʦʢ, ʥʘʡʜʝʥ 
ʝʜʠʥʦʞʜʳ (06.1998) ʚ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ. 06ð07. 

5. Carabus granulatus Linnaeus, 1758 ð ʥʘʠʙʦʣʝʝ ʦʙʳʯʥʳʡ 
ʚʠʜ ʨʦʜʘ ʚ ʦʙʣʘʩʪʠ, ʥʘʩʝʣʷʶʱʠʡ ʚʣʘʞʥʳʝ ʣʝʩʘ, ʧʘʨʢʠ, ʚ ʤʝʥʴ-
ʰʝʡ ʩʪʝʧʝʥʠ ʣʫʛʘ ʠ ʙʝʨʝʛʘ ʚʦʜʦʝʤʦʚ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʙʳ-
ʯʝʥ ʚ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ, ʚ ʢʦʨʥʝ ʢʦʩʳ ʜʦ 13ð14-ʛʦ ʢʤ. 

6. Cychrus caraboides (Linnaeus, 1758) ð ʦʙʳʯʥʳʡ ʚʠʜ-
ʤʘʣʘʢʦʬʘʛ ʚʣʘʞʥʳʭ ʣʝʩʦʚ ʨʝʛʠʦʥʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʚʩʝʤʝʩʪ-
ʥʦ, ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð ʧʦʩ. ʈʳʙʘʯʠʡ (12.08.1997). 

7. Loricera pilicornis (Fabricius, 1775) ð ʦʙʳʯʥʳʡ ʚ ʨʝʛʠ-
ʦʥʝ ʠ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʛʠʛʨʦʬʠʣʴʥʳʡ ʚʠʜ ʚʣʘʞʥʳʭ ʣʝʩʦʚ ʠ 
ʙʝʨʝʛʦʚ ʚʦʜʦʝʤʦʚ. ʆʪʤʝʯʝʥ [6] ʚʙʣʠʟʠ ʧʦʩ. ʈʳʙʘʯʠʡ. 04ð07. 

8. Leistus ferrugineus (Linnaeus, 1758) ð ʥʝʨʝʜʦʢ ʚ ʧʦʜ-
ʩʪʠʣʢʝ ʣʠʩʪʚʝʥʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð ʚ 
3 ʢʤ ʉ ʧʦʩ. Pervalka (28.07.2007, 1 ʵʢʟ.). 

9. Pterostichus anthracinus (Illiger, 1798) ð ʦʙʳʯʥʳʡ ʛʠʛ-
ʨʦʬʠʣʴʥʳʡ ʚʠʜ ʙʝʨʝʛʦʚ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʝʩʦʚ ʨʝʛʠʦʥʘ. ʅʘ 
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ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʪʤʝʯʝʥ [6] ʚʙʣʠʟʠ ʧʦʩ. ʈʳʙʘʯʠʡ, ʥʘʤʠ ð ʚ 
ʦʢʨ. ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ. 05ð08. 

10. Pterostichus strenuus (Panzer, 1796) ð ʦʙʳʯʥʳʡ ʚʠʜ ʟʘ-
ʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝʛʦʚ ʠ ʚʣʘʞʥʳʭ ʩʦʩʥʷʢʦʚ. ʆʪʤʝʯʝʥ ʚ ʣʠʪʝʨʘʪʫ-
ʨʝ [6] ʚʙʣʠʟʠ ʧʦʩ. ʈʳʙʘʯʠʡ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʙʠʪʘʝʪ ʧʦʚʩʝ-
ʤʝʩʪʥʦ ʚ ʩʳʨʳʭ ʣʝʩʘʭ, ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʙʝʨʝʛʘʭ ʟʘʣʠʚʘ ʠ ɹʘʣʪʠʡ-
ʩʢʦʛʦ ʤʦʨʷ. 05ð09. 

11. Pterostichus diligens (Sturm, 1824) ð ʚ ʨʝʛʠʦʥʝ ʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʥʝʨʝʜʦʢ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʫʛʘʭ ʠ 

ʦʧʫʰʢʘʭ ʣʝʩʦʚ. 05ð07. 
12. Pterostichus crenatus (Duftschmid, 1812) [=vernalis 

(Panzer, 1796) nec (Muller, 1776)] ð ʩʦʙʨʘʥ ʥʘ ʙʝʨʝʛʫ ʂʫʨʩhʢʦʛʦ 
ʟʘʣʠʚʘ ʫ ʧʦʩ. Pervalka (10.06.2003, 2 ʵʢʟ.). ɺ ʣʠʪʝʨʘʪʫʨʝ [6] ð ʫ 
ʧʦʩ. ʈʳʙʘʯʠʡ. ɺ ʦʙʣʘʩʪʠ ʥʝʯʘʩʪʦ, ʧʦ ʙʝʨʝʛʘʤ ʚʦʜʦʝʤʦʚ. 06ð07. 

13. Pterostichus melanarius (Illiger, 1798) [=vulgaris auct. 
nec (Linnaeus, 1758)] ð ʦʙʳʯʥʳʡ ʤʝʟʦʬʠʣʴʥʳʡ ʚʠʜ ʣʝʩʦʚ ʠ 
ʣʫʛʦʚ. 05ð07. 

14. Pterostichus minor (Gyllenhal, 1827) ð ʦʙʳʯʝʥ ʥʘ ʟʘʙʦ-
ʣʦʯʝʥʥʳʭ ʣʫʛʘʭ ʠ ʦʧʫʰʢʘʭ ʣʝʩʦʚ. ʆʪʤʝʯʝʥ ʚ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ 
ʠ ʙʣʠʟ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ. 05ð08. 

15. Pterostichus niger (Schaller, 1783) ð ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ 
ʠ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʣʝʩʘʭ ʨʘʟʥʳʭ ʪʠ-
ʧʦʚ. 05ð09. 

16. Pterostichus nigrita (Paykull, 1790) ð ʛʠʛʨʦʬʠʣʴʥʳʡ ʚʠʜ 
ʚʣʘʞʥʳʭ ʣʝʩʦʚ ʠ ʣʫʛʦʚ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʥʝʨʝʜʦʢ ʚ ʶʞʥʦʡ 
ʧʨʠʢʦʨʥʝʚʦʡ ʯʘʩʪʠ. ʆʪʤʝʯʝʥ [6] ʚʙʣʠʟʠ ʧʦʩ. ʈʳʙʘʯʠʡ. 05ð07. 

17. Pterostichus oblongopunctatus (Fabricius, 1787) ð ʦʜʠʥ 
ʠʟ ʩʘʤʳʭ ʤʘʩʩʦʚʳʭ ʣʝʩʥʳʭ ʚʠʜʦʚ ʞʫʞʝʣʠʮ ʚ ʨʝʛʠʦʥʝ. ʅʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð ʧʦʚʩʝʤʝʩʪʥʦ. ɺ [6] ʦʪʤʝʯʝʥ ʚʙʣʠʟʠ ʧʦʩ. ʈʳ-
ʙʘʯʠʡ. 04ð09. 

18. Poecilus cupreus (Linnaeus, 1758) ð ʵʚʨʠʙʠʦʥʪ ʦʪʢʨʳ-
ʪʳʭ ʙʠʦʪʦʧʦʚ ʩ ʩʫʛʣʠʥʠʩʪʳʤʠ ʧʦʯʚʘʤʠ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʠʟ-
ʚʝʩʪʝʥ ʠʟ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ. 04ð10. 

19. Poecilus lepidus (Leske, 1785) ð ʥʘ ʣʫʛʘʭ, ʧʦʣʷʭ ʠ ʚ ʤʦ-
ʣʦʜʳʭ ʣʝʩʘʭ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʝʛʢʠʝ ʧʦʯʚʳ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ 
ʥʝʨʝʜʦʢ ʚ ʦʢʨ. ʧʦʩ. ʄʦʨʩʢʦʝ ʠ ʧʦʩ. ʈʳʙʘʯʠʡ. 04ð08. 
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20. Platynus livens (Gyllenhal, 1810) ð ʥʘ ʙʦʣʦʪʘʭ ʠ ʟʘʙʦ-
ʣʦʯʝʥʥʳʭ ʣʝʩʘʭ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʩʦʙʨʘʥ ʥʘ ʤʦʨʩʢʦʤ ʙʝʨʝʛʫ 
ʫ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ, ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʫ ʧʦʩ. ʄʦʨʩʢʦʝ ʠ 
ʧʦʩ. Pervalka. ʊʘʢʞʝ ʦʪʤʝʯʝʥ [6] ʫ ʧʦʩ. ʈʳʙʘʯʠʡ. 05ð06. 

21. Limodromus assimilis (Paykull, 1790) ð ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʡ ʚʦ ʚʩʝʤ ʨʝʛʠʦʥʝ ʚʠʜ ʚʣʘʞʥʳʭ ʣʝʩʦʚ, ʩʘʜʦʚ ʠ ʧʘʨʢʦʚ. ʅʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʙʳʯʝʥ ʚ ʶʞʥʦʡ, ʙʦʣʝʝ ʥʠʟʠʥʥʦʡ ʯʘʩʪʠ ʧʦʣʫ-
ʦʩʪʨʦʚʘ. 04ð09. 

22. Amara similata (Gyllenhal, 1810) ð ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʢʨʪrʳʭ 
ʙʠʦʪʦʧʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʟʝʤʣʷʭ. ʅʘ ʢʦʩʝ ʩʦʙʨʘʥ ʚ 
ʧʦʣʦʩʝ ʧʨʠʙʦʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʫ ʧʦʩ. ʄʦʨʩʢʦʝ. 05ð07. 

23. Amara bifrons (Gyllenhal, 1810) ð ʥʝʨʝʜʢʠʡ ʚʠʜ, 

ʥʘʡʜʝʥ ʧʦʜ ʩʫʭʠʤ ʪʨʦʩʪʥʠʢʦʤ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʫ 

ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 1 ʵʢʟ.). 06ð08. 

ʇʦʜʦʪʨʷʜ Polyphaga 

ʉʝʤʝʡʩʪʚʦ Silphidae Latreille, 1807 

1. Silpha carinata Herbst, 1783 ð ʥʝʯʘʩʪʳʡ, ʥʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʦʙʣʘʩʪʠ ʚʠʜ. ʉʦʙʨʘʥ 

ʥʘ ʣʠʩʴʠʭ ʵʢʩʢʨʝʤʝʥʪʘʭ ʚ 1 ʢʤ ʉɺ ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007, 

3 ʵʢʟ.). ʃʠʯʠʥʢʠ ʠ ʠʤʘʛʦ ð ʥʝʢʨʦʬʘʛʠ. 05ð07. 

ʉʝʤʝʡʩʪʚʦ Histeridae Gyllenhal, 1808 

1. Margarinotus ventralis (Marseul, 1854) ð ʨʝʜʢʠʡ ʚ ʨʝʛʠ-

ʦʥʝ ʚʠʜ, ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʪʤʝʯʝʥ ʚ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ 

(15.08.1997, 1 ʵʢʟ.). 

2. Atholus duodecimstriatus (Schrank, 1781) ð ʦʙʳʯʥʳʡ 

ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʥʘʚʦʟʝ; ʭʠʱʥʠʢ. ʅʘ ʧʘʩʪʙʠʱʘʭ ʧʦʩ. ʈʳʙʘʯʠʡ. 06ð08. 

ʉʝʤʝʡʩʪʚʦ Staphylinidae Latreille, 1802 

1. Staphylinus erythropterus Linnaeus, 1758 ð ʦʙʳʯʥʳʡ ʚʠʜ 

ʩʦʩʥʷʢʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (ʦʢʨ. ʧʦʩ. ʄʦʨʩʢʦʝ ð 30.05.2003; 

4.05.2007; ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ ð 17.07.2007; ʦʢʨ. ʧʦʩ. Nida ð 

10.06.2003). 05ð07. 

*2. Ischnosoma splendidum (Gravenhorst, 1806) [det. 

ɸ. ɺ. ɼʝʨʫʥʢʦʚ] ð ʚʦ ʤʭʫ ʚ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦʤ ʣʝʩʫ ʫ Smiltinǟ 
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(30.07.2007, 1 ʵʢʟ.). ʅʘʭʦʜʢʠ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʠʟ-

ʚʝʩʪʥʳ, ʥʦ ʚʝʨʦʷʪʥʳ. 

3. Sepedophilus marshami (Stephens, 1832) [det. ɸ. ɺ. ɼʝʨʫʥ-

ʢʦʚ] ð ʧʦʜ ʢʦʨʦʡ ʩʦʩʥʦʚʳʭ ʧʥʝʡ ʫ ʧʦʩ. Nida (27.07.2007, 4 ʵʢʟ.). 

ɺ ʨʝʛʠʦʥʝ ʥʝʨʝʜʦʢ ʧʦʜ ʢʦʨʦʡ ʭʚʦʡʥʳʭ. 

ʉʝʤʝʡʩʪʚʦ Scarabaeidae Latreille, 1802 

1. Serica brunnea (Linnaeus, 1758) ð ʦʙʳʯʥʳʡ ʚʦ ʚʩʝʤ ʨʝ-

ʛʠʦʥʝ ʚʠʜ, ʥʘʡʜʝʥʥʳʡ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʚ 3 ʢʤ ʉɺ ʧʦʩ. ʈʳʙʘ-

ʯʠʡ (17.07.2007, 1 ʵʢʟ.). 06ð07. 

2. Amphimallon solstitiale (Linnaeus, 1758) ðʦʙʳʯʥʳʡ ʜʣʷ 

ʦʙʣʘʩʪʠ ʚʠʜ, ʩʦʙʨʘʥ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʚ ʦʢʨ. ʧʦʩ. Nida 

(29.07.2007) ʠ ʧʦʩ. ʈʳʙʘʯʴʝʛʦ (17.07.2007). 

3. Melolontha melolontha (Linnaeus, 1758) ð ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʡ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʨʝʛʠʦʥʝ ʚʠʜ, ʥʘ ʂʫʨʩhʢʦʡ 

ʢʦʩʝ ð ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʜʦ ʧʦʩ. ʃʝʩʥʦʝ. 05ð07. 

ʉʝʤʝʡʩʪʚʦ Scirtidae Fleming, 1821 

1. Cyphon variabilis (Thunberg, 1787) ð ʦʙʳʯʥʳʡ ʚʠʜ 

ʚʣʘʞʥʳʭ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ. ʃʠʯʠʥʢʠ ð ʚ ʣʝʩʥʳʭ ʣʫʞʘʭ, ʠʤʘʛʦ 

ð ʥʘ ʪʨʘʚʷʥʠʩʪʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 06ð07. 

ʉʝʤʝʡʩʪʚʦ Melyridae Leach, 1815 

1. Dasytes niger (Linnaeus, 1761) ð ʦʙʳʯʥʳʡ ʚ ʨʝʛʠʦʥʝ ʚʠʜ. 

ʀʤʘʛʦ ð ʥʘ ʮʚʝʪʘʭ, ʣʠʯʠʥʢʠ ð ʭʠʱʥʠʢʠ, ʚ ʛʥʠʣʦʡ ʜʨʝʚʝʩʠʥʝ. 

06ð07. 

2. Axinotarsus marginalis (Laporte de Castelnau, 1840) ð 

ʥʝʨʝʜʢʠʡ ʚʠʜ. ʉʦʙʨʘʥ ʥʘ 38-ʤ ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʘʨʢʘ (17.07.2007). 

3. Charopus graminicola (Dejean, 1833) [=flavipes (Paykull, 

1798)] ð ʦʙʳʯʥʳʡ ʚʠʜ ʦʧʫʰʝʯʥʳʭ ʙʠʦʪʦʧʦʚ (ʤʥʦʛʦʯʠʩʣʝʥʥʦ 

ð ʧʦʩ. Pervalka, 4.06.2007). 

4. Paratinus femoralis (Erichson, 1840) ð ʨʝʜʢʠʡ ʚʠʜ, ʩʚʷ-

ʟʘʥʥʳʡ ʩ ʧʦʙʝʨʝʞʴʷʤʠ ʤʦʨʷ ʠ ʟʘʣʠʚʦʚ. ʋʢʘʟʳʚʘʣʩʷ ʜʣʷ ʂʫʨʰ-

ʩʢʦʡ ʢʦʩʳ ʠ ʨʘʥʝʝ [2]. ʅʦʚʦʝ ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ð ʚ 1 ʢʤ ʉ 

ʧʦʩ. Pervalka (28.07.2007. 1 ʵʢʟ.). 06ð07. 

5. Anthocomus rufus (Herbst, 1784) [=coccineus (Schaller, 

1783)] ð ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʥʦ ʤʘʣʦʯʠʩʣʝʥʥʳʡ ʚ ʨʝ-
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ʛʠʦʥʝ ʚʠʜ. ɹʝʨʝʛʘ ʢʨʫʧʥʳʭ ʦʟʝʨ, ʂʫʨʰʩʢʦʛʦ ʠ ʂʘʣʠʥʠʥʛʨʘʜ-

ʩʢʦʛʦ ʟʘʣʠʚʦʚ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʪʤʝʯʝʥ ʠʟ ʧʦʩ. ʈʳʙʘʯʠʡ 

(11.08.1998, 1 ʵʢʟ.). 08. 

6. Cordylepherus viridis (Fabricius, 1787) ð ʚ ʨʝʛʠʦʥʝ ʧʦ-

ʚʩʝʤʝʩʪʥʦ ʦʙʳʯʥʳʡ ʚʠʜ. ʀʤʘʛʦ ð ʥʘ ʮʚʝʪʘʭ ʠ ʪʨʘʚʷʥʠʩʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʣʠʯʠʥʢʠ ð ʭʠʱʥʠʢʠ-ʧʦʜʢʦʨʥʠʢʠ. 05ð07. 

ʉʝʤʝʡʩʪʚʦ Phalacridae Leach, 1815 

1. Phalacrus nigrinus (Marsham, 1802) [=caricis Sturm, 

1807] ð ʥʘ ʩʦʮʚʝʪʠʷʭ ʦʩʦʢʠ, ʧʦʨʘʞʝʥʥʳʭ ʛʦʣʦʚʥʝʡ. ʅʘ ʂʫʨʰ-

ʩʢʦʡ ʢʦʩʝ ð ʦʢʨ. ʧʦʩ. Nida (26.07.2007). ɺ ʦʙʣʘʩʪʠ ʚʠʜ ʩʦʙʨʘʥ 

ʪʘʢʞʝ ʥʘ ʉʘʤʙʠʡʩʢʦʤ ʧ-ʦʚʝ, ʚ ɻʚʘʨʜʝʡʩʢʦʤ ʠ ɹʘʛʨʘʪʠʦʥʦʚʩʢʦʤ 

ʨ-ʥʘʭ. 

ʉʝʤʝʡʩʪʚʦ Coccinellidae Latreille, 1807 

1. Scymnus [=Pullus] ferrugatus (Moll, 1785) ð ʥʘʡʜʝʥ ʥʘ 

ʚʝʨʭʦʚʦʤ ʙʦʣʦʪʝ ʉʚʠʥʦʝ ʠ ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʚ ʦʢʨ. ʛ. ɿʝ-
ʣʝʥʦʛʨʘʜʩʢʘ. 05ð06. 

2. Scymnus frontalis (Fabricius, 1787) ð ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ 
ʚʠʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʭʚʦʡʥʳʤʠ. ʀʤʘʛʦ ʠ ʣʠʯʠʥʢʠ ð ʭʠʱʥʠʯʘʶʪ ʥʘ 

ʪʣʝ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð ʦʢʨ. ʧʦʩ. Pervalka (28.07.2007). 06ð07. 
3. Subcoccinella vigintiquatuorpunctata (Linnaeus, 1758) ð 

ʥʘ ʩʫʭʠʭ ʣʫʛʘʭ ʠ ʙʝʨʝʛʫ ʟʘʣʠʚʘ (ʦʢʨ. ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ, ʧʦʩ. ʈʳ-
ʙʘʯʠʡ, ʧʦʩ. ʄʦʨʩʢʦʝ). ʃʠʯʠʥʢʠ ʠ ʠʤʘʛʦ ð ʬʠʪʦʬʘʛʠ. 05ð06. 

4. Hyperaspis campestris (Herbst, 1783) ð ʥʘ ʂʫʨʰʩʢʦʡ ʢʦ-

ʩʝ ʥʘ ʧʨʦʩʝʢʝ ʚ ʩʦʩʥʷʢʝ ʥʘ ʩʪʘʨʳʭ ʜʶʥʘʭ ʫ ʧʦʩ. Juodkrantǟ 
(28.07.2007, 3 ʵʢʟ.). ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʡʜʝʥ ʪʘʢʞʝ ʚ 

Pinetum myrtilosum ʚ ʦʢʨ. ʛ. ʉʚʝʪʣʦʛʦʨʩʢʘ. 06ð07. 
*5. Hyperaspis pseudopustulata Mulsant, 1853 [=reppensis 

auct. nec (Herbst, 1783)] ð 23-ʡ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 
(22.06.2005, 2 ʵʢʟ.). ʇʝʨʚʘʷ ʧʦʩʣʝʚʦʝʥʥʘʷ ʥʘʭʦʜʢʘ ʚ ʂʘʣʠʥʠʥ-

ʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʉʝʤʝʡʩʪʚʦ Tenebrionidae Latreille, 1802 

1. Lagria hirta (Linnaeus, 1758) ð ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʦ ʚʩʝʤ 
ʨʝʛʠʦʥʝ ʠ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʚʠʜ ʚʣʘʞʥʳʭ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ. 

ʃʠʯʠʥʢʠ ʧʠʪʘʶʪʩʷ ʥʘ ʤʝʨʪʚʳʭ, ʦʧʘʚʰʠʭ ʣʠʩʪʴʷʭ ʜʝʨʝʚʴʝʚ ʠ 
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ʢʫʩʪʘʨʥʠʢʦʚ, ʞʫʢʠ ð ʥʘ ʨʘʟʣʠʯʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦ-
ʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 07ð08. 

ʉʝʤʝʡʩʪʚʦ Cerambycidae Latreille, 1802 
1. Agapanthia villosoviridescens (De Geer, 1775) ð ʦʙʯrʥʳʡ 

ʚʠʜ, ʧʦʚʩʝʤʝʩʪʥʦ ʦʙʠʪʘʶʱʠʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 
ʣʫʛʘʭ ʠ ʦʧʫʰʢʘʭ ʣʝʩʦʚ. ʃʠʯʠʥʢʠ ð ʚ ʧʨʠʢʦʨʥʝʚʳʭ ʯʘʩʪʷʭ 

Cirsium, ʠʤʘʛʦ ð ʥʘ ʨʘʟʣʠʯʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 
ʃʫʛʘ ʫ ʧʦʩ. ʈʳʙʘʯʠʡ. 06. 

ʉʝʤʝʡʩʪʚʦ Chrysomelidae Latreille, 1802 

1. Orsodacne cerasi (Linnaeus, 1758) ð ʥʘ ʮʚʝʪʘʭ Cratregus, 

Umbelliferae, Padus. ʇʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʝʥ. 05ð06. 

*2. Cryptocephalus coryli (Linnaeus, 1758) ð ʥʘ ʤʦʣʦʜʳʭ 

ʙʝʨʝʟʘʭ ʥʘ 4-ʤ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (4.06.2007, 3 ʵʢʟ.). ʇʝʨʚʘʷ 

ʥʘʭʦʜʢʘ ʚʠʜʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʣʝ 1945 ʛ. 

3. Hydrothassa marginella (Linnaeus, 1758) ð ʥʘ Ranunculus. 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʦ ʠ ʣʦʢʘʣʴʥʦ, ʚ ʦʙʣʘʩʪʠ ʥʘʡʜʝʥ ʫ ʧʨʫʜʘ ʚ ʧʦʩ. 

ʈʳʙʘʯʠʡ, ʚ ʧʦʣʦʩʝ ʧʨʠʙʦʷ ʫ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʠ ʥʘ ʧʨʦʩʝʢʝ ʚ ʣʝʩʫ 

ʙʣʠʟ ʛ. ʉʚʝʪʣʦʛʦʨʩʢʘ. 05ð06. 

4. Phratora laticollis (Suffrian, 1851) ð ʅʘ Populus ʚ ʧʦʩ. 

ʈʳʙʘʯʠʡ. ɺ ʦʙʣʘʩʪʠ ʥʝʯʘʩʪʦ ʥʘ ʦʩʠʥʘʭ ʠ ʪʦʧʦʣʷʭ. 05ð06. 

5. Phaedon cochleariae (Fabricius, 1792) ð ʥʝʨʝʜʢʦ ʥʘ ʙʝ-

ʨʝʛʫ ʟʘʣʠʚʘ. ɺ ʦʙʣʘʩʪʠ ʦʙʳʯʝʥ ʥʘ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʧʦ ʙʝʨʝʛʘʤ 

ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʦʚ. 05ð07. 

6. Phaedon armoraciae (Linnaeus, 1758) ð ʥʘ ʂʫʨʰʩʢʦʡ 

ʢʦʩʝ ʥʘʡʜʝʥ ʜʚʘʞʜʳ: ʥʘ 23-ʤ ʢʤ ʥʘ ʙʝʨʝʛʫ ʤʦʨʷ ʚ ʧʦʣʦʩʝ ʧʨʠ-

ʙʦʷ (18.07.2005, 1 ʵʢʟ.), ʫ ʧʦʩ. Pervalka (10.06.2003, 1 ʵʢʟ.). ʀʟ-

ʚʝʩʪʝʥ ʩ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʚʘ (ʦʩʪ. ʧʫʥʢʪ 20-ʡ ʢʤ). ʅʘ Nasturtium 

ʫ ʚʦʜʳ. 06ð07. 

7. Gonioctena linnaeana (Schrank, 1781) ð ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʘʭ Salix ʥʘ ʧʨʠʤʦʨʩʢʦʡ ʘʚʘʥʜʶʥʝ ʠ ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ. ʂʨʦʤʝ 

ʂʫʨʰʩʢʦʡ ʢʦʩʳ, ʛʜʝ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ ʚʩʝʤʫ ʧʦʙʝʨʝʞʴʶ, ʧʦ-

ʩʣʝ 1945 ʛ. ʚ çʤʘʪʝʨʠʢʦʚʦʡè ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʥʘʡʜʝʥ ʥʝ ʙʳʣ [1]. 

05ð08. 

8. Chrysolina haemoptera (Linnaeus, 1758) ð ʨʝʜʢʠʡ ʚ ʦʙʣʘ-

ʩʪʠ ʚʠʜ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð ʧʦʩ. ʈʳʙʘʯʠʡ, Smiltinǟ. 06ð07. 



ɺ. ʀ. ɸʣʝʢʩʝʝʚ 

58 

9. Chrysolina marginata (Linnaeus, 1758) ð ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʨʝʛʠʦʥʝ, ʥʦ ʥʝʯʘʩʪʳʡ ʚʠʜ. ʅʘ Anchusa, 

Achillea. 06ð07. 

10. Chrysolina polita (Linnaeus, 1758) ð ʦʙʳʯʥʳʡ ʚʠʜ 

ʚʣʘʞʥʳʭ ʣʫʛʦʚ. ʅʘ Mentha. ʆʢʦʣʦ ʧʦʩ. ʈʳʙʘʯʠʡ ʠ ʛ. ɿʝʣʝʥʦ-

ʛʨʘʜʩʢʘ. 06ð07. 

11. Chrysolina sturmi (Westhoff, 1882) [= violacea M¿ller, 

1776 = diversipes Bedel, 1892] ð ʦʙʳʯʥʳʡ ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ. 06ð08. 

12. Linaeidea [=Melasoma] aenea (Linnaeus, 1758) ð ʥʘ 

Alnus glutinosa, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʦʙʳʯʝʥ. 06ð07. 

13. Bromius [=Adoxus] obscurus (Linnaeus, 1758) ð ʥʘ 

Epilobium ʠ Chamaenerion angustifolium. ɺ ʨʝʛʠʦʥʝ ʦʙʳʯʝʥ ʥʘ 

ʦʧʫʰʢʘʭ ʠ ʚʳʨʫʙʢʘʭ. 06ð08. 

14. Coptocephala unifasciata (Scopoli, 1763) ð ʥʘ ʮʚʝʪʘʭ 

Umbelliferae. ʈʝʜʦʢ. 06. 
15. Galerucella calmariensis (Linnaeus, 1767) ð ʥʘ Lythrum 

salicariae ʥʘ ʙʝʨʝʛʫ ʟʘʣʠʚʘ ʠ ʣʝʩʥʳʭ ʦʧʫʰʢʘʭ. ɺ ʨʝʛʠʦʥʝ ʥʝʨʝ-
ʜʦʢ. 06ð07. 

16. Galerucella tenella (Linnaeus, 1761) ð ʦʙʳʯʥʳʡ ʜʣʷ ʨʝ-
ʛʠʦʥʘ ʚʠʜ, ʧʠʪʘʶʱʠʡʩʷ ʥʘ Filipendula ulmaria ʥʘ ʩʳʨʳʭ ʣʫʛʘʭ 

ʠ ʦʧʫʰʢʘʭ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð ʚ ʦʢʨ. ʧʦʩ. ʈʳʙʘʯʠʡ ʠ ʙʣʠʟ 
ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ. 05ð06. 

17. Agelastica alni (Linnaeus, 1758) ð ʧʦʚʩʝʤʝʩʪʥʦ ʦʙʠʣʝʥ 
ʥʘ Alnus glutinosa. 05ð09. 

18. Lochmaea caprea (Linnaeus, 1758) ð ʦʙʳʯʝʥ ʚ ʨʝʛʠʦʥʝ 
ʥʘ Salix caprea, ʨʝʜʢʦ ʪʘʢʞʝ ʥʘ Betula pubescens. 05ð07. 

19. Gastrophysa [Gastroidea] polygoni (Linnaeus, 1758) ð ʥʘ 
Polygonum aviculare, Rumex. ʆʙʳʯʝʥ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥ. 05ð07. 
20. Gastrophysa [Gastroidea] viridula (De Geer, 1775) ð ʧʦ-

ʚʩʝʤʝʩʪʥʦ ʥʘ Rumex. ʈʝʞʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ 

ʩʦʙʠʨʘʣʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚ ʧʦʣʦʩʝ ʧʨʠʙʦʷ ʠ ʥʘ ʘʚʘʥʜʶʥʝ 
(ʧʦʩ. ʈʳʙʘʯʠʡ, ʧʦʩ. ʄʦʨʩʢʦʝ, ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢ). 05ð07. 
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21. Longitarsus luridus (Scopoli, 1763) ð ʚ 3 ʢʤ ʉɺ 
ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007). ɺ ʨʝʛʠʦʥʝ ʥʝʨʝʜʦʢ. 07ð08. 

*22. Psylliodes marcida (Illiger, 1807) ð 23-ʡ ʢʤ ʂʫʨʰʩʢʦʡ 
ʢʦʩʳ (19.06.2007, 1 ʵʢʟ.). ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʥʘʭʦʜʢʘ ʚʠʜʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʦ 1945 ʛ. ʚʠʜ ʙʳʣ 
ʩʦʙʨʘʥ ʥʘ ɹʘʣʪʠʡʩʢʦʡ ʢʦʩʝ ʥʘ Elymus ʠ Cakile baltica [10]. 

23. Neocrepidodera [=Asiorestia =Crepidodera] transversa 

(Marsham, 1802) ð ʚ 3 ʢʤ ʉɺ ʧʦʩ. ʈʳʙʘʯʠʡ (17.07.2007). ɺ 

ʨʝʛʠʦʥʝ ʥʝʨʝʜʦʢ. 
24. Crepidodera [=Chalcoides] fulvicornis (Fabricius, 1792) 

ð ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ Salix. ʇʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʝʥ. 05ð07. 
25. Crepidodera [=Chalcoides] aurata (Marsham, 1802) ð ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ Salix. ʇʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʝʥ. 05ð07. 
ʉʝʤʝʡʩʪʚʦ Attelabidae Billberg, 1820 

1. Pselaphorhynchites [= Coenorhinus] germanicus (Herbst, 

1797) ð ʥʘ ʤʦʣʦʜʳʭ ʣʠʩʪʴʷʭ ʠ ʧʦʙʝʛʘʭ ʙʝʨʝʟ (Betula pu-

bescens). ɹʦʣʦʪʦ ʉʚʠʥʦʝ. ɺ ʦʙʣʘʩʪʠ ʥʝʨʝʜʦʢ ʥʘ ʚʳʨʫʙʢʘʭ ʠ 

ʧʨʦʩʝʢʘʭ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ [14]. 05ð06. 

2. Pselaphorhynchites [= Coenorhinus] aequatus (Linnaeus, 

1767) ð ʥʘ ʮʚʝʪʘʭ ʠ ʟʘʚʷʟʠ ʙʦʷʨʳʰʥʠʢʘ (Cratraegus 

sanguineus). ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʥʘʡʜʝʥ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ʈʳ-
ʙʘʯʠʡ. ɺ ʨʝʛʠʦʥʝ ʧʦʚʩʝʤʝʩʪʥʦ ʥʝʨʝʜʦʢ [14]. 05ð06. 

3. Rhynchites cupreus (Linnaeus, 1758) ð ʥʝʯʘʩʪʳʡ ʚ ʨʝʛʠ-
ʦʥʝ ʚʠʜ, ʨʘʟʚʠʚʘʶʱʠʡʩʷ [14] ʚ ʟʘʚʷʟʠ ʩʣʠʚʳ, ʪʝʨʥʘ, ʘʣʳʯʠ. ɺ 

ʧʦʣʦʩʝ ʧʨʠʙʦʷ ʫ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ. 04ð05. 1999. 
4. Byctiscus populi (Linnaeus, 1758) ð ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝ-

ʯʘʶʱʠʡʩʷ ʚʠʜ, ʧʠʪʘʶʱʠʡʩʷ ʥʘ ʧʦʜʨʦʩʪʝ ʠ (ʨʝʞʝ) ʥʠʟʢʠʭ ʚʝʪ-
ʚʷʭ ʦʩʠʥʳ ʠ ʦʩʦʢʦʨʷ. ʃʠʯʠʥʢʠ ð ʚʥʫʪʨʠ ʩʠʛʘʨʦʦʙʨʘʟʥʳʭ 

ʩʚʝʨʪʢʦʚ ʥʘ ʢʦʨʤʦʚʦʤ ʜʝʨʝʚʝ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʠʟʚʝʩʪʝʥ 
ʪʦʣʴʢʦ ʠʟ ʦʢʨ. ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʠ ʧʦʩ. ʈʳʙʘʯʠʡ. 05ð06. 

5. Deporaus betulae (Linnaeus, 1758) ð ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 
ʦʙʣʘʩʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʝʥ ʥʘ ʤʦʣʦʜʳʭ ʙʝʨʝʟʘʭ. ʃʠʯʠʥʢʠ ð 

ʚʥʫʪʨʠ ʙʦʯʦʥʢʦʦʙʨʘʟʥʳʭ ʧʘʢʝʪʦʚ ʥʘ ʢʦʨʤʦʚʦʤ ʜʝʨʝʚʝ. ʅʘ 

ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʥʝʨʝʜʢʦ ʥʘ ʦʧʫʰʢʘʭ, ʙʦʣʦʪʝ ʉʚʠʥʦʤ. 05ð07. 
6. Apoderus coryli (Linnaeus, 1758) ð ʚ ʨʝʛʠʦʥʝ ʧʦʚʩʝʤʝʩʪ-

ʥʦ ʥʝʨʝʜʦʢ ʚ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ ʠ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ʥʘ ʙʝʨʝ-
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ʟʝ, ʨʝʞʝ ʦʨʝʰʥʠʢʝ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð ʧʦ ʢʨʘʶ ʣʝʩʥʳʭ ʤʘʩ-
ʩʠʚʦʚ ʥʘ ʧʦʜʨʦʩʪʝ ʙʝʨʝʟʳ. ʃʠʯʠʥʢʠ ð ʚʥʫʪʨʠ ʩʚʝʨʪʢʦʚ ʚ ʚʠʜʝ 

ʙʦʯʦʥʢʦʚ ʥʘ ʢʦʨʤʦʚʦʤ ʜʝʨʝʚʝ. ʇʨʝʜʧʦʯʠʪʘʝʪ ʙʦʣʝʝ ʩʫʭʠʝ ʤʝ-
ʩʪʦʦʙʠʪʘʥʠʷ, ʥʝʞʝʣʠ D. betulae (L.), ʭʦʪʷ ʦʙʘ ʚʠʜʘ ʠʥʦʛʜʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ. ʅʝʨʝʜʢʦ. 05ð07. 
ʉʝʤʝʡʩʪʚʦ Curculionidae Latreille , 1802 

1. Otiorhynchus ovatus (Linnaeus, 1758) ð ʥʘ Rubus caesus, 
Fragaria vesca. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʝʛʠʦʥʝ. ʇʘʨʪʝʥʦʛʝ-

ʥʝʪʠʯʝʩʢʠʡ ʚʠʜ. 05ð07. 
2. Strophosoma capitatum (DeGeer, 1775) [=rufipes 

Stephens, 1831] ð ʥʘ ʢʫʩʪʘʨʥʠʢʘʭ ʚ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ ʧʦʚʩʜʁʫ 
ʦʙʳʯʝʥ. 05ð07. 

3. Phyllobius pomaceus Gyllenhal, 1834 [=urticae (DeGeer, 

1775) nec (Scopoli, 1763)] ð ʚ ʧʦʣʦʩʝ ʧʨʠʙʦʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ 

ʫ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ (13.05.1997), ʧʦʩ. ʈʳʙʘʯʠʡ (5.06.1998). ʅʘ 

Urtica dioica. ɺ ʨʝʛʠʦʥʝ ʧʦʚʩʝʤʝʩʪʥʦ ʦʙʳʯʝʥ. 05ð07. 
4. Phyllobius oblongus (Linnaeus, 1758) ð ʦʪʤʝʯʝʥ ʫ 

ʧʦʩ. ʈʳʙʘʯʠʡ (5.06.1998) ʥʘ ʤʦʣʦʜʳʭ ʙʝʨʝʟʘʭ. ɺ ʨʝʛʠʦʥʝ ʥʝʨʝ-
ʜʦʢ ʚ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ. 05ð07. 

5. Polydrusus picus (Fabricius, 1792) ð ʦʪʤʝʯʝʥ ʫ ʧʦʩ. ʈʳ-
ʙʘʯʠʡ (5.06.1998) ʠ ʚ 4 ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 
(4.06.2007). ʅʘ ʣʠʩʪʴʷʭ ʤʦʣʦʜʳʭ ʜʫʙʦʚ. ʅʝʨʝʜʦʢ. 05ð06. 

6. Brachyderes incanus (Linnaeus, 1758) ð ʥʘ ʦʧʫʰʢʝ ʩʦʩ-
ʥʷʢʘ ʚ 2 ʢʤ ʉɿ ʧʦʩ. Nida (26.07.2007, 1 ʵʢʟ.). ɾʫʢʠ ð ʥʘ ʤʦʣʦ-
ʜʳʭ ʩʦʩʥʘʭ, ʣʠʯʠʥʢʠ ð ʥʘ ʢʦʨʥʷʭ. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
ʥʘʡʜʝʥ ʧʦʢʘ ʦʜʥʦʢʨʘʪʥʦ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʘ ð ʚ 
2 ʢʤ ɿ ʧʦʩ.ʠʤ. ɸ. ʂʦʩʤʦʜʝʤʴʷʥʩʢʦʛʦ (9.02.2008, 1 ʵʢʟ.). 

7. Sitona griseus (Fabricius, 1775) ð ʧʦʩ. Pervalka 
(10.06.2007). ʅʘ Lupinus. ɺ ʦʙʣʘʩʪʠ ʠʟʚʝʩʪʝʥ ʠʟ ʏʝʨʥʷʭʦʚʩʢʦʛʦ 
ʠ ɿʝʣʝʥʦʛʨʘʜʩʢʦʛʦ ʨ-ʥʦʚ. 06ð08. 

8. Curculio betulae (Stephens, 1831) [=cerasorum Paykull, 
1792, nec Fabricius, 1775] ð ʚ ʧʦʣʦʩʝ ʧʨʠʙʦʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦ-
ʨʷ ʫ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ (13.05.1997). ɺ ʧʣʦʜʘʭ ʚʠʰʥʠ, ʯʝʨʝʤʫʭʠ. 
ʅʝʯʘʩʪʦ. 05ð06. 
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9. Archarius [=Curculio] salicivorus (Paykull, 1792) ð ʥʘ 
ʠʚʘʭ, ʚ ʨʝʛʠʦʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ð 
ʦʧʫʰʝʯʥʳʝ ʙʠʦʪʦʧʳ. 05ð06. 

10. Coeliodes transversealbofasciatus (Goeze, 1777) 

[=erythroleucos (Gmelin, 1790) =cinctus (Geoffroy, 1785) nec 
(Drury, 1782)] ð ʩʦʙʨʘʥ ʥʘ ʤʦʣʦʜʳʭ ʜʫʙʘʭ ʥʘ 4-ʤ ʢʤ ʦʪ ʛʨʘʥʠ-
ʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (4.06.2007). 

11. Tychius quinquepunctatus (Linnaeus, 1758) ð ʦʢʨ. ʧʦʩ. 
ʄʦʨʩʢʦʝ (4.06.2007, 1 ʵʢʟ.). ʅʘ ʘʚʘʥʜʶʥʝ. ʇʠʪʘʝʪʩʷ ʥʘ 
Potentilla verna [10]. 

12. Rhinusa antirrhini (Paykull, 1800) ð 23-ʡ ʢʤ ʦʪ ʛʨʘʥʠ-
ʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (19.06.2007), ʧʦʩ. Nida (27.07.2007) ʥʘ 
Linaria vulgaris ʥʘ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ. ɺʠʜ, ʰʠʨʦʢʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʦʙʣʘʩʪʠ ʠ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩ-
ʪʘʥʠʷ ʣʴʥʷʥʢʠ. 

 
ɺ ʥʘʩʪʦʷʱʝʤ ʩʧʠʩʢʝ ʧʨʠʚʝʜʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ 181 ʚʠʜʫ 

ʂʫʨʰʩʢʦʡ ʢʦʩʳ, ʧʨʠʥʘʜʣʝʞʘʱʝʤʫ ʢ 28 ʩʝʤʝʡʩʪʚʘʤ. 53 ʚʠʜʘ 

ʜʦʙʘʚʣʝʥʦ ʚ ʩʧʠʩʦʢ ʞʝʩʪʢʦʢʨʳʣʳʭ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʧʝʩʯʘʥʳʤ 

ʙʝʟʜʨʝʚʝʩʥʳʤ ʙʠʦʪʦʧʘʤ ʧʦʙʝʨʝʞʠʡ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. ʕʪʦʪ ʩʧʠ-

ʩʦʢ ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 194 ʚʠʜʘ. 33 ʚʠʜʘ 

Coleoptera ʜʦʙʘʚʣʝʥʦ ʚ ʩʧʠʩʦʢ ʢʩʠʣʦ- ʠ ʤʠʮʝʪʦʬʘʛʦʚ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 131 ʚʠʜ ʦʪʨʷʜʘ. 90 ʚʠʜʦʚ ʞʫ-

ʢʦʚ ʧʨʠʫʨʦʯʝʥʦ ʢ ʣʝʩʥʳʤ ʠ ʦʧʫʰʝʯʥʳʤ ʙʠʦʪʦʧʘʤ ʠ ʥʝ ʚʦʰʣʦ ʚ 

ʩʧʠʩʦʢ ʚʠʜʦʚ, ʧʠʪʘʶʱʠʭʩʷ ʜʨʝʚʝʩʠʥʦʡ ʠ ʛʨʠʙʘʤʠ. ʀʥʬʦʨʤʘ-

ʮʠʷ ʜʣʷ 5 ʚʠʜʦʚ ʞʫʢʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʘʚʪʦʨʦʤ ʩ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 

ʨʘʥʝʝ [1ð3], ʧʦʧʦʣʥʝʥʘ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʞʝʩʪʢʦʢʨʳʣʳʭ 19 ʪʘʢʩʦʥʦʚ ʩʦʙʨʘʥʦ ʘʚʪʦʨʦʤ 

ʪʦʣʴʢʦ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ, ʠʥʳʝ ʠʭ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʩʪʘ ʦʙʠʪʘ-

ʥʠʷ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ʀʟ ʥʠʭ 

7 ʚʠʜʦʚ ʞʫʢʦʚ (Dyschirius obscurus (Gyll.), Harpalus xanthopus 

Gemm., Deleaster dichrous (Grav.), Nitidula carnaria (Schall.), Cis 

fagi Waltl, C. setiger Mell. ʠ Ischnosoma splendidum (Grav.)) ʠʟ-

ʚʝʩʪʥʳ ʧʦʢʘ ʪʦʣʴʢʦ ʩ ʣʠʪʦʚʩʢʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. 
ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʚʳʚʦʜʦʚ ʧʦ 

ʬʘʫʥʝ ʢʩʠʣʦʙʠʦʥʪʦʚ, ʚʳʩʢʘʟʘʥʥʳʭ ʚ [3] ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦ-
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ʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè, ʭʦʪʝ-
ʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʚʩʝʡ ʢʦʩʳ ʬʘʫʥʠʩʪʠʯʝʩʢʠ 
ʥʝʦʜʥʦʨʦʜʥʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʙʦʣʴʰʘʷ (ʦʩʦʙʝʥʥʦ ʶʞʥʘʷ, ʧʨʠ-
ʥʘʜʣʝʞʘʱʘʷ ʈʌ) ʯʘʩʪʴ ʢʦʩʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʝʜʥʘ ʚʠʜʘʤʠ ʪʨʦ-
ʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʢʩʠʣʦ- ʠ ʤʠʮʝʪʦʙʠʦʥʪʦʚ. ʕʪʘ ʦʪʤʝʯʝʥʥʘʷ ʙʝʜ-
ʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʦʙʲʷʩʥʷʝʪʩʷ ʤʦʣʦʜʦʩʪʴʶ ʣʝʩʦʚ ʠ ʩʣʦʞʠʚʰʠʤ-
ʩʷ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʦʩʪʘʚʦʤ ʜʨʝʚʦʩʪʦʷ. ʅʦ ʥʘ ʂʫʨʰʩʢʦʡ 
ʢʦʩʝ ʠʤʝʝʪʩʷ ʪʨʠ ʫʯʘʩʪʢʘ, ʥʝ ʧʦʜʚʝʨʛʰʠʭʩʷ ʧʦʛʨʝʙʝʥʠʶ ʧʝʩʢʘ-
ʤʠ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʠʚʰʠʭ ʠʩʭʦʜʥʳʝ ʜʣʷ ʧʦʣʫ-
ʦʩʪʨʦʚʘ ʣʝʩʥʳʝ ʙʠʦʮʝʥʦʟʳ ʠ ʦʙʣʘʜʘʶʱʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ 
ʙʦʛʘʪʦʡ ʢʦʣʝʦʧʪʝʨʦʬʘʫʥʦʡ. ʈʝʯʴ ʠʜʝʪ ʦ ʜʨʝʚʥʠʭ ʤʦʨʝʥʥʳʭ 
ʦʩʪʨʦʚʘʭ (ʦʢʨ. ʧʦʩ. ʅʠʜʘ ʠ ʧʦʩ. ʈʳʙʘʯʠʡ) ʠ ʩʪʘʨʳʭ ʜʶʥʘʭ 
ʚʙʣʠʟʠ ʧʦʩ. ʁʦʜʢʨʘʥʪʝ ʩ ʩʦʩʥʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤ ʣʝʩʦʤ. ʉ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʞʝʩʪʢʦʢʨʳʣʳʭ ʵʪʠ çʦʩʪʨʦʚʘè 
ʙʣʠʟʢʠ ʢ ʩʝʚʝʨʥʦʤʫ ʠ ʟʘʧʘʜʥʦʤʫ ʧʦʙʝʨʝʞʴʶ ʉʘʤʙʠʡʩʢʦʛʦ ʧʦ-
ʣʫʦʩʪʨʦʚʘ (ʦʪ ʦʢʨʝʩʪʥʦʩʪʝʡ ʛ. ʉʚʝʪʣʦʛʦʨʩʢʘ ʜʦ ʧʦʩ. ʗʥʪʘʨʥʳʡ) 
ʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʖʞʥʳʡ ʫʯʘ-
ʩʪʦʢ ʧʦʣʫʦʩʪʨʦʚʘ ʂʫʨʰʩʢʘʷ ʢʦʩʘ (ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʜʦ 13ð
14-ʛʦ ʢʤ) ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʙʦʣʝʝ ʙʣʠʟʦʢ ʢ ʩʤʝ-
ʰʘʥʥʳʤ ʝʣʦʚʦ-ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤ ʣʝʩʥʳʤʠ ʮʝʥʦʟʘʤ ʮʝʥʪʨʘʣʴ-
ʥʦʡ ʯʘʩʪʠ ʉʘʤʙʠʡʩʢʦʛʦ ʧ-ʦʚʘ (ʥʘʧʨʠʤʝʨ, ʢ ʣʝʩʫ, ʪʷʥʫʱʝʤʫʩʷ 
ʦʪ ʧʦʩ. ʏʢʘʣʦʚʩʢ ʜʦ ʧʦʩ. ʄʘʪʨʦʩʦʚʦ ʠ ʉʦʩʥʦʚʢʘ, ʪ. ʝ. ʯʘʩʪʠ 
ʙʳʚʰʝʛʦ Forst Fritzen). 
ɺʳʩʢʘʟʘʥʥʦʝ ʩʫʞʜʝʥʠʝ ʜʠʩʢʫʩʩʠʦʥʥʦ. ɼʦ ʩʠʭ ʧʦʨ ʨʘʙʦʪʘ 

ʚʝʜʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʠ ʚʩʝ 
ʟʘʢʣʶʯʝʥʠʷ ʦ ʤʝʥʴʰʝʤ ʠʣʠ ʙʦʣʴʰʝʤ ʚʠʜʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ 
ʥʦʩʷʪ ʩʫʙʲʝʢʪʠʚʥʳʡ, ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʢʦʥʢʨʝʪʥʳʤʠ ʮʠʬʨʘ-
ʤʠ ʭʘʨʘʢʪʝʨ. ʅʘ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʢʦʤʳʭ (ʠ ʥʘ ʨʘʟʣʠʯʥʳʝ 
ʛʨʫʧʧʳ ʞʝʩʪʢʦʢʨʳʣʳʭ) ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʝʝ ʠʣʠ ʤʝʥʴʰʝʝ ʚʣʠ-
ʷʥʠʝ ʨʘʟʥʳʝ ʬʘʢʪʦʨʳ (ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ 
ʵʢʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʘʜʘʧʪʘʮʠʠ ʪʘʢʩʦʥʦʚ), ʠ ʚʩʝ ʦʙʲʷʩʥʝ-
ʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 
ʚʠʜʦʚ ʠʣʠ ʠʭ ʛʨʫʧʧ ʤʦʛʫʪ ʙʳʪʴ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʪʦʣʢɹʦ 
ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʤʠ. 

 
 



ʈʘʟʜʝʣ 2. ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʦʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 

63 
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ɸʚʪʦʨ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʝʥ ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ɹ. ɸ. ʂʦʨʦʪʷʝ-
ʚʫ (ɿʀʅ ʈɸʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʷʜʘ ʚʠʜʦʚ 
Curculionidae ʠ ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ɸ. ɺ. ɼʝʨʫʥʢʦʚʫ (ʀʥʩʪʠʪʫʪ 
ʟʦʦʣʦʛʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʛ. ʄʠʥʩʢ) ʟʘ ʧʦʤʦʱʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 
ʥʝʢʦʪʦʨʳʭ Staphylinidae. 
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ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ) 

 

ʉʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ  

ʧʦ ʜʘʥʥʳʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ  

ʠ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

 
ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ ð ʢʨʫʧʥʝʡʰʘʷ ʧʨʠʙʨʝʞʥʘʷ ʣʘʛʫʥʘ ɹʘʣ-

ʪʠʡʩʢʦʛʦ ʤʦʨʷ. ɿʘʣʠʚ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʛʠʧʝʨʵʚ-

ʪʨʦʬʥʳʡ ʚʦʜʦʝʤ. çɻʠʧʝʨʮʚʝʪʝʥʠʝè ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʟʘʣʠʚʘ. ʃʝʪʦʤ 

ʙʠʦʤʘʩʩʘ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʪʦʢʩʠʯʥʳʭ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ ʧʨʝʚʳ-

ʰʘʝʪ ʫʨʦʚʝʥʴ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʪʦʨʠʯʥʘʷ ʵʚʪʨʦ-

ʬʠʢʘʮʠʷ (ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ) ʚʦʜʦʝʤʘ. ʃʝʪʦʤ ʚ ʧʨʠ-

ʙʨʝʞʥʦʡ ʟʦʥʝ ʧʨʠ ʩʢʦʧʣʝʥʠʠ ʠ ʨʘʟʣʦʞʝʥʠʠ ʚʦʜʦʨʦʩʣʝʡ ʧʝʨʠʦ-

ʜʠʯʝʩʢʠ ʣʦʢʘʣʴʥʦ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ 

ʚ ʚʦʜʝ ʠ ʟʘʤʦʨ ʤʦʣʦʜʠ ʨʳʙ. ɺʳʷʚʣʝʥʥʳʝ ʤʦʨʬʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʦʞʝ, ʞʘʙʨʘʭ, ʧʝʯʝʥʠ ʠ ʧʦʯ-

ʢʘʭ ʣʝʱʘ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʳʣʠ ʩʭʦʜʥʳ ʩ ʩʠʤʧʪʦ-

ʤʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʳʙ ʪʦʢʩʠʥʦʚ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

Microcystis aeruginosa ʠ Aphanisomenon flos-aquae, ʜʦʤʠʥʠʨʫ-

ʶʱʠʭ ʚ ʂʫʨʰʩʢʦʤ ʟʘʣʠʚʝ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʋʢʘʟʘʥʥʦʝ ʚʳʰʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʤ ʪʦʢʩʠʯʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩʠʥʝ-

ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʨʳʙ ʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʂʫʨʰ-

ʩʢʦʛʦ ʟʘʣʠʚʘ. 
 

The Curonian Lagoon is the largest coastal lagoon of the Bal-

tic Sea. This Lagoon may be characterized as hypertrophic water 

basin. Hyperblooming of Cyanobacteria affects seriously at the La-

goon ecosystem. In summer the biomass of toxic algae species ex-

ceeded the level at which the secondary eutrophication (biological 

pollution) of the water is observed. In summer in the lagoonôs 

coastal zone the periodical accumulation and decomposition of al-

gae result in oxygen deficit and death of fish youngôs. The detected 

morphopathological and histopathological changes in skin, gill, in 

liver and kidneys of bream were similar to the symptoms in fish af-
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fected by toxins of Microcystis aeruginosa and Aphanisomenon 

flos-aquae dominating in the Lagoon in summer. The above consid-

erations indicate the possible impact of toxic Cyanobacteria on fish 

and the ecosystem health of the Curonian Lagoon. 

 
ɺʚʝʜʝʥʠʝ 

 

ʄʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦ-
ʨʠʥʛ) ð ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʝʝ ʠʟʤʝʥʝʥʠʡ ʧʦʜ ʚʦʟ-
ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ [16]. ʄʦʥʠ-
ʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʮʝʣʷʭ ʩʚʦʝʚʨʝʤʝʥ-
ʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʠʭ 
ʩʦʩʪʦʷʥʠʝ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 
ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 
[6]. 
ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʪʨʝ-

ʙʫʝʪ ʚʳʙʦʨʘ ʦʙʲʝʢʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʚʦʜʦʝ-
ʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ ʠ ʟʘʛʨʷʟʥʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ 
ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʧʝʨʚʳ-
ʤʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʟʫ-
ʯʝʥʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʠ ʭʣʦʨʦʬʠʣʣʘ ʚ ʚʦʜʝ, ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʯʠʩʣʝʥʥʦʩʪʠ, ʙʠʦʤʘʩʩʳ 
ʠ ʧʨʦʜʫʢʮʠʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʢʦʣʦ-
ʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ. ɼʨʫʛʠʤ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʤʦʥʠ-
ʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʵʚʪʨʦʬʠʨʦ-
ʚʘʥʠʷ ʥʘ ʨʳʙ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʥʝʯʥʦʝ ʪʨʦʬʠʯʝʩʢʦʝ ʟʚʝ-
ʥʦ ʚ ʚʦʜʦʝʤʝ. ʈʳʙʳ ʦʙʣʘʜʘʶʪ ʜʣʠʪʝʣʴʥʳʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ 
ʠ ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʦʜʥʳʝ 
ʢɻʦʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʩʦʙʠ, ʧʦʧʫʣʷʮʠʠ 
ʠ ʠʭʪʠʦʮʝʥʦʟʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʙ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨ-
ʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʦʥʠ ʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʣʠʷʥʠʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʠʭ 
ʨʘʟʚʠʪʠʷ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʯʝʪʢʦ ʦʪʨʘʞʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟ-
ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʀʭʪʠʦʪʦʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʢʦʤ-
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ʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʥʘʧʨʘʚʣʝʥʠʤ̫ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 
ʚʦʜʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʩʘʤʠʭ ʧʦʧʫʣʷʮʠʡ ʨʳʙ [15]. 
ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʣʢʦʚʦʜʥʫʶ, ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʩʥʦʚʦʜʥʫʶ ʣʘʛʫʥʫ. ʇʦ ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʫ 
ʚʦʜʳ ð ʵʪʦ ʢʨʫʧʥʝʡʰʘʷ ʣʘʛʫʥʘ ʥʝ ʪʦʣʴʢʦ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, 
ʥʦ ʠ ʚʩʝʡ ɽʚʨʦʧʳ. ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʨʳʙʦ-
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʝʡʰʠʤ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʤ ʚʦʜʦʝʤʘʤ ʇʨʠʙʘʣʪʠʢʠ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. 
ɼʣʷ ʟʘʣʠʚʘ ʭʘʨʘʢʪʝʨʝʥ ʫʥʠʢʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʤʳʩʣʦʚʦʡ ʠʭ-
ʪʠʦʬʘʫʥʳ [11]. 
ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʤ ʨʘʡʦʥʝ ʩ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-
ʩʪʴʶ ʠ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. ʂ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʦʪʥʦʩʠʪʩʷ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ. 
ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʙʠʦʛʝʥʦʚ ʩ ʚʦʜʦʩʙʦʨ-
ʥʦʡ ʧʣʦʱʘʜʠ ʚ 1990-ʭ ʛʛ. ʚʩʣʝʜʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʚ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʝ ʧʨʠʚʝʣʦ ʢ ʫʣʫʯʰʝ-
ʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʕʚʪʨʦʬʠʨʦʚʘʥʠʝ ʟʘʣʠʚʘ ʦʪʨʘʞʘ-
ʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. 
ɽʞʝʛʦʜʥʦ ʚ ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ ʥʘʙʣʶʜʘʝʪʩʷ çʮʚʝʪʝʥʠʝè ʩʠʥʝʟʝʣʝ-
ʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʩʨʝʜʠ ʥʠʭ ʜʦʤʠʥʠʨʫʶʪ Aphanizomenon flos-
aquae ʠ Microcystis aeruginosa, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʪʦʢ-
ʩʠʯʥʳʡ ʵʬʬʝʢʪ ʥʘ ʨʳʙ ʠ ʜʨʫʛʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ [2; 3; 23]. 
çʎʚʝʪʝʥʠʝè ʚʦʜʳ ð ʷʚʣʝʥʠʝ, ʧʨʠʟʥʘʥʥʦʝ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʛʨʦʟʥʳʤ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʝʤ. ʖʅɽʉʂʆ ʬʠʥʘʥʩʠʨʫʝʪ ʜʦʣʛʦ-
ʩʨʦʯʥʫʶ ʥʘʫʯʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʨʝʜʦʥʦʩʥʳʭ 
çʮʚʝʪʝʥʠʡè, ʜʝʡʩʪʚʫʶʱʫʶ ʚ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʢʝʘʥʦ-
ʛʨʘʬʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ. ɼʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʪʦʢʩʠʯʥʦʩʪʴ 
ʜʝʩʷʪʢʦʚ ʚʠʜʦʚ ʜʠʥʦʬʣʘʛʝʣʣʘʪ, ʜʠʘʪʦʤʦʚʳʭ, ʩʠʥʝʟʝʣʝʥʳʭ ʚʦ-
ʜʦʨʦʩʣʝʡ. ɺʝʜʝʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʨʘʙʦʪʘ ʧʦ ʦʧʦʚʝʱʝʥʠʶ 
ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʘʩʝʣʝʥʠʷ, ʩʦʟʜʘʶʪʩʷ ʮʝʥʪʨʳ ʤʦʥʠʪʦ-
ʨʠʥʛʘ çʚʨʝʜʦʥʦʩʥʳʭ ʮʚʝʪʝʥʠʡè; ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʠʨʦʚʦʡ ʧʨʘʢ-
ʪʠʢʦʡ ʩʪʘʣʘ ʧʨʦʚʝʨʢʘ ʨʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʥʘ ʥʘʣʠʯʠʝ ʪʦʢ-
ʩʠʥʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʪʨʘʥʘʭ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʦʜʥʠʤʠ ʠʟ 
ʚʘʞʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʚ 
ʧʨʠʙʨʝʞʥʳʝ ʠ ʤʦʨʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 
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(ʚʢʣʶʯʘʷ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ) ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʩʪʦʢʘʤʠ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ çʮʚʝʪʝʥʠʝè ʩʠʥʝʟʝ-
ʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʪʦʢʩʠʥʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʟʘʛʨʷʟʥʷʪʴ ʨʳʙ. 
ʆʜʥʘʢʦ ʚ ʈʦʩʩʠʠ çʮʚʝʪʝʥʠʷʤè ʚʦʜʳ ʢʘʢ ʚʠʜʫ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʢʘʪʘʩʪʨʦʬ ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʣʠʰʴ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʛʜʝ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʣʫʯʘʠ ʛʠʙʝʣʠ ʣʶʜʝʡ. ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 
ʦʙʣʘʩʪʠ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ çʮʚʝʪʝʥʠʡè ʩʠʥʝʟʝ-
ʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʚʦʜʦʝʤʘʭ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʚ ʂʫʨʰʩʢʦʤ ʟʘʣʠʚʝ, ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 
ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʦʵʚʪʨʦʬʥʳʭ ʠ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʜʫʢʪʠʚʥʳʭ ʚʦʜʦʝʤʦʚ ɽʚʨʦʧʳ, ʛʜʝ ʥʘʠʙʦʣʝʝ 
ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʬʬʝʢʪʳ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠ-
ʪʠʷ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʚʦʜʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʷ 
ʧʨʠʙʨʝʞʥʫʶ ʘʢʚʘʪʦʨʠʶ ʚʜʦʣʴ ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè [1]. ʎʝʣʴʶ 
ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ-
ʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʳʭ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʩʦʩʪʦʷʥʠʝ 
ʵʢʦʩʠʩʪʝʤʳ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ, ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʭʪʠʦʧʘʪʦ-
ʣʦʛʠʯʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 
ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

 

ʈʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ 
ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʙʳʣ ʥʘʯʘʪ ɸʪʣʘʥʪʅʀʈʆ ʚ 1991 ʛ., ʜʦ 1994 ʛ. 
ʦʥ ʚʳʧʦʣʥʷʣʩʷ ʩʝʟʦʥʥʦ, ʘ ʩ 1995 ʧʦ 2007 ʛ. ʝʞʝʤʝʩʷʯʥʦ ʩ ʤʘʨʪʘ 
ʧʦ ʥʦʷʙʨʴ ʥʘ 12 ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʘʥʮʠʷʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦ-
ʜʠʣʠʩʴ ʧʦ 15 ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠ-
ʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ, ʚʟʚʝ-
ʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʩʬʘʪʦʚ, ʥʠʪʨʘʪʦʚ, ʘʤʤʦ-
ʥʠʡʥʦʛʦ ʘʟʦʪʘ, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʠ ʘʟʦʪʘ, ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦ-
ʨʦʜʘ, ɹʇʂ5, ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ çʘè, ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢ-
ʮʠʷ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 
ʠ ʙʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ). ʇʨʦʙʳ ʚʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦ-
ʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ-
ʙʠʨʘʣʠ ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ ʩʪʘʥ-
ʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ [13]. ʍʣʦʨʦʬʠʣʣ ʦʧʨʝʜʝʣʷʣʠ ʵʢʩʪʨʘʢʮʠʦʥ-
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ʥʳʤ ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʠʞʥʝʡ 
ʛʨʘʥʠʮʝ ʬʦʪʠʯʝʩʢʦʡ ʟʦʥʳ ʠ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ [13]. ʇʝʨʚʠʯʥʫʶ 
ʧʨʦʜʫʢʮʠʶ ʠ ʜʝʩʪʨʫʢʮʠʶ ʧʣʘʥʢʪʦʥʘ ʠʟʤʝʨʷʣʠ ʢʠʩʣʦʨʦʜʥʦʡ 
ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʢʣʷʥʦʯʥʦʛʦ ʤʝʪʦʜʘ ʩ ʢʨʘʪʢʦʩʨʦʯʥʦʡ (3ð5 ʯ) 
ʵʢʩʧʦʟʠʮʠʝʡ ʧʨʦʙ. ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜ 1 ʤ

2
 ʩʢʦʨʦʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʛʦʨʠʟʦʥʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦ-
ʥʠʢʥʦʚʝʥʠʶ 100, 46, 10 ʠ 1 % ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʘ ʜʝʩʪʨʫʢ-
ʮʠʶ ʥʘ ʵʪʠʭ ʛʦʨʠʟʦʥʪʘʭ ʠ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ. 
ʄʦʨʬʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʳʙ ʧʨʦʚʦʜʠʣʠ ʚ ʣʝʪʦʤ 2005 ʠ 2006 ʛʛ. ʈʳʙʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʙʳʣʘ ʚʟʷʪʘ ʠʟ ʥʘʫʯʥʳʭ ʩʝʪʥʳʭ ʫʣʦʚʦʚ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦ-
ʛʦ ʟʘʣʠʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʦʙʲʝʢʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʟʘʣʠʚʘ ʙʳʣ ʚʳʙʨʘʥ ʣʝʱ (Abramis brama L.), ʢʦʪʦʨʳʡ 
ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʤʳʩʣʦʚʳʤ ʦʙʲʝʢʪʦʤ. ʄʦʨʬʦʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ [8; 12]. ɺʩʝʛʦ ʙʳʣʠ ʠʩ-
ʩʣʝʜʦʚʘʥʳ 500 ʵʢʟ. ʣʝʱʘ ʨʘʟʤʝʨʘʤʠ 45ð52 ʩʤ. 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ 

ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 
ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʦʛʣʘʩʥʦ ʪʨʦʬʠʯʝʩʢʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ 
[4; 22], ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ ʛʠʧʝ-
ʨʵʚʪʨʦʬʥʳʡ ʚʦʜʦʝʤ (ʪʘʙʣ. 1, 2) [3]. ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʦ-
ʧʨʦʜʫʢʪʠʚʥʳʭ ʚʦʜʦʝʤʦʚ ɽʚʨʦʧʳ, ʚʢʣʶʯʘʷ ʠ ʤʦʨʩʢʠʝ ʘʢʚʘʪʦ-
ʨʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚʥʝʰʥʝʡ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʩ ʚʦ-
ʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʚ 1990-ʭ ʠ 2000-ʭ ʛʛ., ʚ ʟʘʣʠʚʝ ʥʝ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʠ 
ʬʦʩʬʦʨʘ ʚ ʚʦʜʝ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʘʞʝ ʫʚʝʣʠʯʠʣʦʩʴ ʠ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʝʥʴ, ʚʳʟʳʚʘʶʱʠʡ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ. 
ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʨʦʮʝʩʩʳ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ ʠ çʮʚʝʪʝʥʠʝè ʚʦʜʳ 
ʚʳʨʘʞʝʥʳ ʚ ʶʞʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ, 
ʛʜʝ ʫʩʣʦʚʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʠʥʝ-
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ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ: ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʠʣʘʭ ʙʠʦʛʝʥʦʚ, ʢʦ-
ʪʦʨʳʝ ʠʟ-ʟʘ ʤʝʣʢʦʚʦʜʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʧʦʩʪʫʧʘʶʪ ʚ ʪʦʣʱʫ ʚʦ-
ʜʳ, ʦʪʩʫʪʩʪʚʠʝ ʟʘʪʦʢʘ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʟʘʤʝʜʣʝʥʥʳʡ ʚʦʜʦʦʙʤʝʥ 
(ʩʢʦʨʦʩʪʴ ʚʦʜʦʦʙʤʝʥʘ ʚ ʵʪʦʡ ʯʘʩʪʠ ʦʢʦʣʦ 1 ʛʦʜ

-1
) ʠ ʧʨʝʩʥʦʚʦʜ-

ʥʦʩʪʴ. 
ʊʘʙʣʠʮʘ 1 

 

ʇʦʢʘʟʘʪʝʣʠ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ 
 

ɻʦʜ  
ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉTP, 
ʤʛP/ʤ

3
 
ʉTN, 
ʤʛN/ʤ

3
 
ʉʍʃ, 
ʤʛ/ʤ

3
 

ä ɸ, 
ʛʉ/(ʤ

2
Āʩʫʪ) 

ää ɸ, 
ʛʉ/(ʤ

2
Āʛʦʜ) 

2001 152 1551 93 3,4 535 

2002 387 4260 219 4,1 620 

2003 145 1210 88 2,8 360 

2004 126 1350 63 3.4 388 

2005 129 1623 88 3,2 491 

2006 323 2483 170 3,9 517 

2007 120 1150 53 2,3 395 

 

ʇʨʠʤʝʯʘʥʠʝ. CTP, CTN, Cʍʃ, ä ɸ ð ʩʨʝʜʥʠʝ ʟʘ ʣʝʪʦ ʚʝʣʠʯʠʥʳ ʦʙ-
ʱʝʛʦ ʬʦʩʬʦʨʘ ʠ ʘʟʦʪʘ, ʭʣʦʨʦʬʠʣʣʘ ʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʣʘʥʢʪʦ-

ʥʘ, ää ɸ ð ʚʘʣʦʚʘʷ ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ 
 

ʊʘʙʣʠʮʘ 2 
 

ʇʦʢʘʟʘʪʝʣʠ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʦʝʤʦʚ 
 

ɺʦʜʦʝʤ 
ʉTP, 
ʤʛP/ʤ

3
 
ʉTN, 
ʤʛN/ʤ

3
 

ʉʍʃ, 
ʤʛ/ʤ

3
 

ä ɸ, 
ʛʉ/(ʤ

2
Āʩʫʪ) 

ää ɸ, 
ʛʉ/(ʤ

2
Āʛʦʜ) 

ʆʣʠʛʦʪʨʦʬʥʳʡ <10 <350 <1 < 0,2 <30 

ʄʝʟʦʪʨʦʬʥʳʡ 10ð30 350ð650 1ð10 0,2ð0,7 30ð100 

ʕʚʪʨʦʬʥʳʡ 30ð100 650ð1200 10ð100 0,7ð2,0 100ð300 

ɻʠʧʝʨʪʨʦʬʥʳʡ >100 >1200 > 100 > 2,0 > 300 

 
ʕʚʪʨʦʬʠʨʦʚʘʥʠʝ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʩʝʭ 

ʪʨʦʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠ-
ʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʩʨʝʜʠ ʢʦʪʦʨʦʛʦ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ 
ʚʠʜʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʵʚʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ (Aphanizomenon 
flos-aquae, ʄicrocystis aeruginosa, Actinocyclus normanii, 
Stephanodiscus hantzchii ʠ ʜʨ.) [2; 23]. ʉ ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ ʚ 
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ʂʫʨʰʩʢʦʤ ʟʘʣʠʚʝ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʩʠʥʝʟʝʣʝʥʳʭ 
ʚʦʜʦʨʦʩʣʝʡ, ʧʨʠʚʦʜʷʱʝʝ ʢ çʮʚʝʪʝʥʠʶè ʚʦʜʳ. ʀʭ ʠʥʪʝʥʩʠʚʥʦʝ 
ʨʘʟʚʠʪʠʝ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ 70 ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʥʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʠʦʤʘʩʩʘ ʚʦʟʨʦʩ-
ʣʘ ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ð ʩ 12 ʛ/ʤ

3
 ʚ 1950-ʭ ʛ. ʜʦ 120ð

240 ʛ/ʤ
3
 ʚ 1990ð2000-ʭ ʛʛ. ɺ 1980ð2000-ʭ ʛʛ. ʙʠʦʤʘʩʩʘ ʩʠʥʝ-

ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʩʝʛʜʘ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 
ʠʥʪʝʥʩʠʚʥʦʛʦ çʮʚʝʪʝʥʠʷè (ʙʦʣʝʝ 10 ʛ/ʤ

3
), ʘ ʚ ʪʝʯʝʥʠʝ 10 ʩʝʟʦ-

ʥʦʚ ʜʦʩʪʠʛʘʣʘ ʩʦʩʪʦʷʥʠʷ çʛʠʧʝʨʮʚʝʪʝʥʠʷè (ʙʦʣʝʝ 100 ʛ/ʤ
3
). 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʪʨʠ çʛʠʧʝʨʮʚʝʪʝʥʠʷè ʦʪʤʝʯʘʣʠʩʴ ʚ 
ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦ-
ʟʷʡʩʪʚʝ (1986, 1987, 1989 ʛʛ.), ʪʦ ʩʝʤʴ ð ʫʞʝ ʚ ʧʦʩʪʩʦʚʝʪʩʢʦʝ 
ʚʨʝʤʷ, ʢʦʛʜʘ ʧʦʩʪʫʧʣʝʥʠʝ ʙʠʦʛʝʥʦʚ ʤʥʦʛʦʢʨʘʪʥʦ ʫʤʝʥʴʰʠʣʦʩʴ 
(1994, 1995, 1997, 1999, 2001, 2002, 2006 ʛʛ.) [2; 3; 23]. ʅʘ ʧʨʦ-
ʪʷʞʝʥʠʠ ʚʩʝʭ ʣʝʪ ʠʟʫʯʝʥʠʷ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʧʝʨʚʠʯʥʘʷ ʧʨʦ-
ʜʫʢʮʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʝʚʳʰʘʣʘ ʨʘʟʣʦʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʚʝʱʝʩʪʚʘ ʚ ʟʘʣʠʚʝ ʚ ʩʨʝʜʥʝʤ ʚ 1,5 ʨʘʟʘ. ʊʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʢʦʧʣʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ 
ʚʝʜʝʪ ʢ ʚʪʦʨʠʯʥʦʤʫ (ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ) ʟʘʛʨʷʟʥʝʥʠʶ ʂʫʨʰ-
ʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʜʘʣʴʥʝʡʰʝʡ ʵʚʪʨʦʬʠʢʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ 
ʟʘʤʝʜʣʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ. 
çʎʚʝʪʝʥʠʝè ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʘʢʚʘʪʦʨʠʠ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ. ɺ ʧʝʨʠʦʜ çʛʠʧʝʨʮʚʝʪʝʥʠʷè (ʠʶʣʴ ð ʦʢʪʷʙʨʴ) ʙʠʦʤʘʩʩʘ 
ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʝʥʴ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 
ʚʪʦʨʠʯʥʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʘ. ɺ ʵʪʠ ʤʝʩʷʮʳ 
ʙʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʤʦʞʝʪ ʙʳʪʴ 1200ð2500 ʛ/ʤ

3
, ʩʦʜʝʨ-

ʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ð 700ð3400 ʤʛ/ʤ
3
. ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʤʤʦ-

ʥʠʡʥʦʛʦ ʘʟʦʪʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 800ð1000 ʤʢʛ/ʣ, ɹʇʂ5 ð 10ð
24 ʤʛ ʆ2/ʣ, ʨʅ ʚʦʜʳ ð 9,8ð10,0, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʇɼʂ ʜʣʷ ʨʳ-
ʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. 
ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʦ çʮʚʝʪʝʥʠʝè ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʜʣʷ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʟʘʣʠʚʘ, ʛʜʝ ʥʘ ʫʯʘʩʪʢʘʭ, ʧʦʢʨʳʪʳʭ ʟʘʨʦʩʣ̫ʤʠ 
ʤʘʢʨʦʬʠʪʦʚ, ʠ ʚ ʥʝʙʦʣʴʰʠʭ ʙʫʭʪʘʭ ʙʠʦʤʘʩʩʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʟʘ 
ʩʯʝʪ ʝʝ ʥʘʢʦʧʣʝʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʩʦʪʝʥ ʢʛ/ʤ

3
 [1]. ɺ ʚʦʜʝ 

ʨʝʟʢʦ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʨʘʟʣʦʞʝʥʠʷ, ʠʜʫʱʠʝ ʩ ʧʦʛʣʦ-
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ʱʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ 
ʧʨʦʜʫʢʪʳ ʠʭ ʨʘʩʧʘʜʘ. ɺ ʟʦʥʘʭ ʨʘʟʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʛʠʙʝʣʴ 
ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦʦʙʝʥʪʦʩʘ, ʟʘʤʦʨ ʨʳʙ. ɼʘʥʥʳʝ ʷʚʣʝʥʠʷ ʥʦʩʷʪ 
ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʪʨʦ-
ʚʳʤ ʨʝʞʠʤʦʤ ʚ ʧʝʨʠʦʜ çʮʚʝʪʝʥʠʷè. ʆʩʦʙʝʥʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ 
ʛʦʜʳ, ʢʦʛʜʘ ʚ ʠʶʣʝ ð ʘʚʛʫʩʪʝ ʦʪʤʝʯʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʝ ʚʝʪʨʘ 
ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʩʛʦʥʫ ʩʠʥʝʟʝʣʝ-
ʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢ ʟʘʧʘʜʥʦʤʫ, ʥʘʠʙʦʣʝʝ ʦʙʞʠʪʦʤʫ ʠ ʠʩʧʦʣʴʟʫʝ-
ʤʦʤʫ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʙʝʨʝʛʫ ʟʘʣʠʚʘ (ʚ ʨʘʡʦʥ ʥʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʠ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ) [1]. 
ʆʜʥʘʢʦ ʩʢʦʧʣʝʥʠʝ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʟʘʤʦʨ ʨʳʙ 

ʣʠʰʴ ʚʠʜʠʤʘʷ ʯʘʩʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʝ çʮʚʝʪʝʥʠʷè ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʳʭ (ʚ ʟʘʧʘʜʥʦʡ ʪʝʨʤʠ-

ʥʦʣʦʛʠʠ ð ʪʦʢʩʠʯʥʳʭ) ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʵʪʠʤ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʚʦʜʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ð ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʛʠʜʨʦʙʠʦʣʦʛʠʠ. 

 

ʀʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  

ʩʦʩʪʦʷʥʠʷ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʧʝʨʠʦʜ çʮʚʝʪʝʥʠʷè  

ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ɼʦʤʠʥʠʨʫʶʱʠʝ ʚ ʂʫʨʰʩʢʦʤ ʟʘʣʠʚʝ ʠ ʚʳʟʳʚʘʶʱʠʝ çʮʚʝʪʝ-

ʥʠʝè ʚʦʜʳ ʚʠʜʳ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ Aphanizomenon flos-

aquae, Microcystis aeruginosa ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢ-

ʩʠʯʥʳʤ ʚʠʜʘʤ. ʇʦ ʜʘʥʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʵʪʠ ʚʠʜʳ ʤʦʛʫʪ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ð ʘʣʴʛʦʪʦʢʩʠʥʳ. ʈʘʥʝʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ 

ʦʪʨʘʚʣʝʥʠʝ ʨʘʟʣʘʛʘʶʱʠʤʠʩʷ ʢʣʝʪʢʘʤʠ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩ-

ʣʝʡ ʚʳʟʳʚʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʛʘʬʬʩʢʫʶ ʙʦʣʝʟʥʴ [5]. ʇʦ ʩʦ-

ʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ, ʦʪʜʝʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ Aphanizomenon flos-

aquae ʩʠʥʪʝʟʠʨʫʶʪ ʥʝʡʨʦʪʦʢʩʠʥʳ, ʥʘʟʳʚʘʝʤʳʝ ʘʬʘʥʪʦʢʩʠʥʘʤʠ 

ð ʥʝʡʨʦʪʦʢʩʠʯʥʳʝ ʘʣʢʘʣʦʠʜʳ, ʢʦʪʦʨʳʝ ʠʥʛʠʙʠʨʫʶʪ ʥʝʨʚʥʫʶ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʫʪʝʤ ʙʣʦʢʠʨʦʚʘʥʠʷ Na
+
-ʢʘʥʘʣʦʚ [7; 18ð21]. 

ʊʦʢʩʠʯʥʳ ʢʘʢ ʩʘʤʠ ʚʦʜʦʨʦʩʣʠ, ʪʘʢ ʠ ʵʢʩʪʨʘʢʪʳ ʠʟ ʥʠʭ. ɺ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʭ ʪʦʢʩʠʥʳ ʧʘʨʘʣʠʟʫʶʪ ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ ʠ ʚʳʟʳʚʘ-

ʶʪ ʩʤʝʨʪʴ ʠʟ-ʟʘ ʦʩʪʘʥʦʚʢʠ ʜʳʭʘʥʠʷ. 
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ʆʪʜʝʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ Microcystis aeruginosa ʩʠʥʪʝʟʠʨʫʶʪ 

ʛʝʧʘʪʦʪʦʢʩʠʥʳ ð ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʝʧʪʠʜʥʳʝ ʪʦʢʩʠʥʳ, 

ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ ʮʠʪʦʩʢʝʣʝʪ ʛʝʧʘʪʦʪʦʢʩʠʥʦʚ ʠ ʩʠʥʫʩʦʠ-

ʜʘʣʴʥʳʭ ʢʘʧʠʣʣʷʨʦʚ ʧʝʯʝʥʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʙʰʠʨʥʳʡ ʥʝʢʨʦʟ 

ʧʝʯʝʥʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʨʪʠ [7; 19ð21]. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʠʩ-

ʩʣʝʜʦʚʘʥʘ ʭʠʤʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʤʠʢʨʦʮʠʩʪʠʥʘ ð 

ʷʜʘ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʝʥ ʠʟ ʚʦʜʦʨʦʩʣʝʡ Microcystis. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʤʠʤʦ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʠ (ʚʳʟʳʚʘʝʪ ʨʘʟʨʫʰʝʥʠʝ ʮʠʪʦʩ-

ʢʝʣʝʪʘ ʛʝʧʘʪʦʮʠʪʦʚ, ʧʨʠʚʦʜʷ ʢ ʨʘʟʚʠʪʠʶ ʛʝʤʦʨʨʘʛʠʡ ʠ ʛʠʧʦʚʦ-

ʣʝʤʠʯʝʩʢʦʛʦ ʰʦʢʘ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘ-

ʥʠʟʤ) ʵʪʦ ʚʝʱʝʩʪʚʦ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʨʳʙ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʢʦʨʤʦʚʦʤ ʠ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦʤ ʧʦʚʝʜʝʥʠʠ [17]. 
ʉʢʦʧʣʝʥʠʝ ʚʦʜʦʨʦʩʣʝʡ Aphanizomenon flos-aquae, Microcystis 

aeruginosa ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʨʫʰʝʥʠʝ ʚ ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ ʚʳ-
ʩʚʦʙʦʞʜʝʥʠʶ ʠʟ ʢʣʝʪʦʢ ʘʣʴʛʦʪʦʢʩʠʥʦʚ. ʀʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʝʩ-
ʧʦʟʚʦʥʦʯʥʳʭ ʠ ʨʳʙ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʜʦʝʤʘʭ ʙʣrʦ ʠʟʫʯʝʥʦ ʚ ʨʷʜʝ 
ʨʘʙʦʪ [9; 10; 14]. 
ʅʘʠʙʦʣʴʰʝʤʫ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤʝ ʧʦʜʚʝʨʞʝʥʳ ʚʝʨʭʥʠʝ ʪʨʦʬʠʯʝʩʢʠʝ ʟʚʝʥʴʷ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʭʪʠʦʬʘʫʥʘ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʨʳʙ ʧʨʦʠʩʭʦʜʷʪ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʆʨʛʘ-
ʥʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʚʨʝʞʜʘʶʪʩʷ, ʷʚʣʷʶʪʩʷ ʢʦʞʘ, 
ʞʘʙʨʳ, ʧʦʯʢʠ ʠ ʧʝʯʝʥʴ. ʅʝʢʨʦʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʘʭ ʠ 
ʪʢʘʥʷʭ ʨʳʙ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ. ʀʟʤʝʥʝʥʠʷ, ʧʨʦʷʚʣʷʶ-
ʱʠʝʩʷ ʥʘ ʫʨʦʚʥʝ ʦʩʦʙʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝ-
ʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʠ ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʧʦʨʘʞʝʥʥʳʭ 
ʨʳʙ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʢʩʠʢʘʥʪʘ ʥʘ ʦʨʛʘʥʠʟʤ ʚʝ-
ʜʝʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʠ ʥʘʨʫʰʝʥʠʷʤ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ 
ʧʨʦʷʚʣʷʶʪʩʷ ʚʠʟʫʘʣʴʥʦ ʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʨʠ ʚʩʢʨʪrʠʠ [15]. 
ʈʳʙʳ, ʦʙʠʪʘʶʱʠʝ ʚ ʚʦʜʦʝʤʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ çʮʚʝʪʝʥʠʶè 

ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʤʦʛʫʪ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢ-
ʪʠʨʦʚʘʪʴ ʩ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʚʦʜʝ ʪʦʢʩʠʥʘʤʠ ʠ ʟʘʛʣʘʪʳʚʘʪʴ ʪʦʢ-
ʩʠʯʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʪʘʢ ʠ, ʙʫʜʫʯʠ ʢʦʥʝʯʥʳʤʠ ʟʚʝʥʦʤ ʧʠʱʝʚʦʡ 
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ʮʝʧʠ, ʧʦʪʨʝʙʣʷʪʴ ʧʣʘʥʢʪʦʥʥʳʭ ʠ ʙʝʥʪʦʩʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, 
ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʘʣʴʛʦʪʦʢʩʠʥʳ. ʇʨʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʨʳʙ ʪʦʢ-
ʩʠʥʘʤʠ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʪ-
ʤʝʯʘʶʪʩʷ ʥʘ ʢʦʞʝ, ʞʘʙʨʘʭ, ʚ ʧʝʯʝʥʠ, ʧʦʯʢʘʭ, ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ 
ʢʠʰʝʯʥʠʢʝ ʨʳʙ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʢʩʠʥʦʚ ʚ ʚʦʜʝ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʤʘʩʩʳ ʚʦʜʦʨʦʩʣʝʡ, 
ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʨʘʡʦʥʘʤ ʚʦʟʤʦʞʥʦʛʦ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷ, ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠ-
ʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ Microcystis aeruginosa ʠ Aphanizomenon 
flos-aquae ʟʜʝʩʴ ʵʢʩʪʨʝʤʘʣʴʥʦ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʨʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʠʭ ʚʦʜʦʨʦʩʣʝʡ ʚʳʰʝ 0,6 ʛ/ʣ ʫ ʨʳʙ ʦʪʤʝʯʘʶʪʩʷ 
ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʢʦʞʝ, ʧʦʢʨʘʩʥʝʥʠʝ ʧʦʢʨʦʚʦʚ ʪʝʣʘ, ʧʦʚʳʰʝʥ-
ʥʦʝ ʩʣʠʟʝʦʪʜʝʣʝʥʠʝ ʠ ʝʨʦʰʝʥʠʝ ʯʝʰʫʠ; ʧʦʧʘʜʘʥʠʝ ʚʦʜʦʨʦʩʣʝʡ 
ʚ ʞʘʙʨʳ ʨʳʙ ʚʳʟʳʚʘʝʪ ʦʪʝʢ ʦʨʛʘʥʘ; ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʝʯʝʥʠ ʨʳʙ [9]. ɺ ʂʫʨʰʩʢʦʤ ʟʘʣʠʚʝ 
ʙʠʦʤʘʩʩʘ Microcystis aeruginosa ʠ Aphanizomenon flos-aquae 
ʤʦʞʝʪ ʙʳʪʴ ʚ 2ð5 ʨʘʟ ʚʳʰʝ ʦʪʤʝʯʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
ɺ ʂʫʨʰʩʢʦʤ ʟʘʣʠʚʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʝʪʘʣʴʥʳʝ ʠʭʪʠʦʧʘʪʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʱʘ (Abramis brama L.) ʩʪʘʨʰʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʃʝʱ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʤʳʩʣʦʚʳʤ ʦʙʲ-

ʝʢʪʦʤ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʘʢ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʠʭʪʠʦʬʘʫ-

ʥʳ, ʪʘʢ ʠ ʦʜʥʠʤ ʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʩʝʡ 

ʵʢʦʩʠʩʪʝʤʳ ʟʘʣʠʚʘ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2005 ʠ 2006 ʛʛ., ʢʦʛʜʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʟʘʣʠʚʝ 

ʥʘʙʣʶʜʘʣʦʩʴ çʮʚʝʪʝʥʠʝè ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

Aphanizomenon flos-aquae ʠ Microcystis aeruginosa. ɻʠʜʨʦʭʠʤʠ-

ʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʟʘ-

ʣʠʚʘ ʚ ʵʪʠ ʛʦʜʳ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʛʠʧʝʨʵʚʪʨʦʬʥʦʛʦ ʚʦʜʦʝ-

ʤʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʣʝʱʘ ʥʘʡʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʦʨʬʦʧʘʪʦʣʦʛʠ-

ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʦʞʝ, ʞʘʙʨʘʭ, ʚ ʧʝʯʝʥʠ ʠ ʧʦʯʢʘʭ. 

1. ʂʦʞʥʳʝ ʧʦʢʨʦʚʳ. ʅʘ ʢʦʞʝ 22 % ʦʩʦʙʝʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝ-

ʥʳ ʛʝʤʦʨʨʘʛʠʠ, ʦʩʣʠʟʥʝʥʠʝ ʢʦʞʠ ʠ ʝʨʦʰʝʥʠʝ ʯʝʰʫʠ. 

2. ɾʘʙʨʳ. ʅʘ ʞʘʙʝʨʥʳʭ ʜʫʛʘʭ ʨʳʙ ʥʘʡʜʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʢʣʝʪʦʢ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫ 70 % 

ʦʩʦʙʝʡ ʦʪʤʝʯʝʥʳ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʠ ʧʦʚʳʰʝʥʥʦʝ ʢʨʦʚʝʥʘʧʦʣ-
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ʥʝʥʠʝ ʦʨʛʘʥʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʘʙʝʨʥʦʡ ʪʢʘʥʠ 

ʧʦʢʘʟʘʣʠ ʦʪʝʢ ʠ ʧʦʪʝʨʶ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ (ʨʠʩ. 1). 

3. ʇʝʯʝʥʴ. ʋ 79 % ʨʳʙ ʧʝʯʝʥʴ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ, ʤʦʟʘʠʯʥʘʷ, ʩ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 

ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, 

ʫʯʘʩʪʢʠ ʜʠʩʢʦʤʧʣʝʢʩʘʮʠʠ ʧʝʯʝʥʦʯʥʳʭ ʙʘʣʦʢ, ʪʦʯʝʯʥʳʝ ʛʝʤʦʨ-

ʨʘʛʠʠ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʝ ʣʦʞʥʳʭ ʜʦʣʝʢ (ʨʠʩ. 2). 

4. ʇʦʯʢʠ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʢʘʭ ʨʳʙ, ʚʳʨʘ-

ʞʘʚʰʠʝʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʮʚʝʪʘ ʠ ʥʘʨʫʰʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʘ, 

ʥʘʡʜʝʥʳ ʫ 58 % ʦʩʦʙʝʡ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-

ʟʘʣʠ ʧʨʠʟʥʘʢʠ ʜʠʩʪʨʦʬʠʠ ʵʧʠʪʝʣʠʷ ʢʘʥʘʣʴʮʝʚ, ʨʘʟʨʘʩʪʘʥʠʝ ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩʨʝʜʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʡ ʧʘʨʝʥʭʠʤʳ, ʛʠʧʝʨ-

ʧʣʘʟʤʠʶ ʠ ʜʠʩʪʨʦʬʠʶ ʵʧʠʪʝʣʠʷ ʠʟʚʠʪʳʭ ʢʘʥʘʣʴʮʝʚ (ʨʠʩ. 3). 

 
 

  
ʘ     ʙ 

 

ʈʠʩ. 1. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʞʘʙʨʘʭ ʣʝʱʘ:  

ʘ ð ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ (ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ,  

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʣʠʟʠ, ʧʨʠʩʫʪʩʪʚʠʝ ʛʥʦʷ);  

ʙ ð ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ  

(ʠʟʤʝʥʝʥʠʷ ʚ ʞʘʙʝʨʥʳʭ ʚʦʨʩʠʥʢʘʭ: ʧʦʪʝʨʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, 

ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʠ ʚʦʩʧʘʣʝʥʠʝ) 
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ʘ     ʙ 

 

ʈʠʩ. 2. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʝʯʝʥʠ ʣʝʱʘ:  

ʘ ð ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ (ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ, ʨʘʟʤʝʨʦʚ  

ʠ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʘ); ʙ ð ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ  

(ʦʙʨʘʟʦʚʘʥʠʝ ʣʦʞʥʳʭ ʜʦʣʝʢ, ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ) 
 

  
ʘ     ʙ 

  

ʈʠʩ. 3. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʯʢʘʭ ʣʝʱʘ:  
ʘ ð ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ (ʤʦʟʘʠʯʥʦʩʪʴ  

ʠ ʙʣʝʜʥʦʩʪʴ ʦʢʨʘʩʢʠ ʦʨʛʘʥʘ); ʙ ð ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 
(ʜʠʩʪʨʦʬʠʷ ʢʘʥʘʣʴʮʝʚʦʛʦ ʵʧʠʪʝʣʠʷ) 
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ʆʙʥʘʨʫʞʝʥʥʳʝ ʤʦʨʬʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʞʝ, ʞʘʙʨʘʭ, ʧʝʯʝʥʠ ʠ ʧʦʯʢʘʭ ʣʝʱʘ ʩʭʦʞʠ ʩ 
ʩʠʤʧʪʦʤʘʤʠ ʧʦʨʘʞʝʥʠʷ ʨʳʙ ʘʣʴʛʦʪʦʢʩʠʥʘʤʠ ʠ, ʚʦʟʤʦʞʥʦ, ʩʪʘ-
ʣʠ ʨʝʟʫʣʴʪʘʪʦʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʥʦʚ ʩʠʥʝʟʝʣʝ-
ʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʦʨʛʘʥʠʟʤ ʨʳʙ. ʕʪʦ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʠʙʝʣʴʶ ʦʩʣʘʙʣʝʥʥʳʭ ʦʩʦʙʝʡ. 

 
ɿʘʢʣʶʯʝʥʠʝ 

 

ʂʫʨʰʩʢʠʡ ʟʘʣʠʚ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʦʵʚʪʨʦʬʥʳʭ ʠ, ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʜʫʢʪʠʚʥʳʭ ʚʦʜʦʝʤʦʚ ɽʚʨʦʧʳ, ʛʜʝ ʥʘʠʙʦʣʝʝ 
ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʬʬʝʢʪʳ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠ-
ʪʠʷ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʚʦʜʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʷ 
ʧʨʠʙʨʝʞʥʫʶ ʘʢʚʘʪʦʨʠʶ ʚʜʦʣʴ ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè. ʉʠʣʴʥʳʡ 
ʧʨʦʛʨʝʚ ʚʦʜʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʝʩʥʦʚʦʜʥʦʩʪʴʶ, ʩʣʘʙʦʡ ʧʨʦʪʦʯ-
ʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʙʠʦʛʝʥʦʚ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ 
ʜʣʷ çʛʠʧʝʨʮʚʝʪʝʥʠʷè ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɺ ʧʨʠʙʨʝʞʥʦʡ 
ʯʘʩʪʠ ʚ ʧʝʨʠʦʜ çʮʚʝʪʝʥʠʷè ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʢʦʧʣʝʥʠʝ ʬʠ-
ʪʦʧʣʘʥʢʪʦʥʘ, ʜʝʬʠʮʠʪ ʢʠʩʣʦʨʦʜʘ (ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʝʛʦ ʦʪʩʫʪ-
ʩʪʚʠʷ) ʠ ʟʘʤʦʨ ʤʦʣʦʜʠ ʨʳʙ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 
ʵʢʦʩʠʩʪʝʤʳ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʵʪʠ ʷʚʣʝʥʠʷ ʥʦʩʷʪ ʣʦʢʘʣʴʥʳʡ 
ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢʦ ʩʢʦʧʣʝʥʠʝ ʚʦʜʦʨʦʩʣʝʡ ʠ ʟʘʤʦʨ ʨʳʙ ʣʠʰʴ ʚʠ-
ʜʠʤʘʷ ʯʘʩʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʳʟʳʚʘʶʱʠʝ çʛʠ-
ʧʝʨʮʚʝʪʝʥʠʝè ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʚʠʜʳ Aphanizomenon flos-
aquae, Microcystis aeruginosa ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢ-
ʩʠʯʥʳʤ ʚʠʜʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʘʣʴʛʦʪʦʢʩʠʥʳ, 
ʦʧʘʩʥʳʝ ʜʣʷ ʨʳʙ. ʇʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʚ ʧʝʨʠʦʜ çʮʚʝʪʝ-
ʥʠʷè ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʫ ʣʝʱʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʳʤ 
ʧʨʦʤʳʩʣʦʚʳʤ ʦʙʲʝʢʪʦʤ, ʥʘʙʣʶʜʘʶʪʩʷ ʤʦʨʬʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʞʝ, ʞʘʙʨʘʭ, ʧʝʯʝʥʠ ʠ ʧʦʯʢʘʭ, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʦʩʣʘʙʣʝʥʥʳʭ ʦʩʦʙʝʡ. 
çʎʚʝʪʝʥʠʝè ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʳʭ ʚʠʜʦʚ ʚ ʂʫʨʰʩʢʦʤ 

ʟʘʣʠʚʝ ʠ ʜʨʫʛʠʭ ʚʦʜʦʝʤʘʭ ð ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʥʝʠʩ-
ʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʚ ʯʘʩʪ-
ʥʦʩʪʠ ʜʣʷ ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ 
ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʳʷʚʣʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ çʮʚʝʪʝʥʠʷè ʧʦʪʝʥʮʠ-
ʘʣʴʥʦ-ʪʦʢʩʠʯʥʳʭ ʚʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨ-
ʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʳʙʦʦʭʨʘʥʳ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 
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(ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ 

ʠʤ. ʇ. ʇ. ʐʠʨʰʦʚʘ ʈɸʅ) 

 
ɺʣʠʷʥʠʝ ʩʳʨʦʡ ʥʝʬʪʠ  

ʥʘ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ  
ʫ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʫʨʩhʢʦʡ ʢʦʩʳ 

 
ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠ-

ʷʥʠʷ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʳʨʦʡ ʥʝʬʪʠ ʥʘ ʠʥʪʝʥʩʠʚ-
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ʥʦʩʪʴ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʤʦʨʩʢʦʛʦ 
ʧʦʙʝʨʝʞʴʷ ʂʫʨʩhʢʦʡ ʢʦʩʳ. 

 

At paper the long-term observations of the influence of vari-
ous concentration petroleum hydrocarbons on the production-
destruction processes were presented. 

 
 

ɺʚʝʜʝʥʠʝ 

 

ʀʥʪʝʥʩʠʚʥʦʝ ʩʫʜʦʭʦʜʩʪʚʦ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʥʝʬʪʠ ʠ 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʤʦʨʩʢʠʤ ʧʫʪʝʤ, ʨʘʟʣʠʚʳ ʥʘ ʚʦʜʦʩʙʦʨʘʭ, ʦʩʚʦ-
ʝʥʠʝ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʰʝʣʴʬʝ ʤʦʨʝʡ 
ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 
ʤʦʨʩʢʦʡ ʩʨʝʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʟʘʛʨʷʟʥʝ-
ʥʠʝ ʵʢʦʩʠʩʪʝʤ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ð ʥʘʨʫʰʝʥʠʝ ʚʘʞʥʝʡʰʠʭ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʩʫʱʝ-
ʩʪʚʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠʥʚʘʨʠʘʥʪ-
ʥʦʩʪʴ. ʆʜʥʠʤʠ ʠʟ ʙʘʟʦʚʳʭ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʨ-
ʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʷʚʣʷʁ ʪʩʷ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ. ʆ 
ʟʥʘʯʠʤʦʩʪʠ ʠ ʤʘʩʰʪʘʙʘʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʜʣʷ ʩʢʦʨʦ-
ʩʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 
ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʘʢʪʘʤ ʵʚʪʨʦʬʠʢʘʮʠʠ ʠʣʠ, ʥʘʦʙʦ-
ʨʦʪ, ʩʥʠʞʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢ-
ʮʠʠ. 
ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʯʘʩʪʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,001ð
0,04 ʤʛ/ʣ (ʇɼʂ 0,05 ʤʛ/ʣ), ʦʜʥʘʢʦ ʥʝʨʝʜʢʦ ʦʪʤʝʯʘʶʪʩʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ [5]. ʊʘʢ, ʵʢʦʣʦʛʠ-
ʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʩʣʦʞʥʷʣʘʩʴ ʥʝʬʪʝʤʘ-
ʟʫʪʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʙʝʨʝʛʦʚ ʠ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ʩʦ ʩʪʦʨʦ-
ʥʳ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ ʚ 1988, 1994, 1996, 2000, 2001 ʠ 2003 ʛʛ. [2]. 
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ʆʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ ʢ ʭʠʤʠʯʝʩʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʷʚʣʷʝʪʩʷ 

ʵʢʦʣʦʛʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ [1; 4; 7]. ʅʘʢʦʧʣʝʥʠʝ 
ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʨʝʜʝʣʳ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝ-
ʥʠʷʤ ʪʝʩʪʠʨʫʝʤʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʧʨʦʮʝʩʩʘ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ 2003ð
2007 ʛʛ. ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝ-

ʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʳʨʦʡ ʥʝʬʪʠ ʥʘ ʧʨʦʜʫʢʮʠ-
ʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣɹʪʘʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʤʦʨʝ ʚ ʢʠʣʦʤʝʪʨʝ ʦʪ 
ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʄʦʨʩʢʦʝ (ʩʪ. 7 ʥʘ ʨʠʩ. 1). 

 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʧʣʘʥʢʪʦʥʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʚʳ-

ʧʦʣʥʷʣʠʩʴ ʚ ʭʦʜʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʨʘʚ-

ʮʦʚʩʢʦʝ (ɼ-6) ʜʚʘ-ʯʝʪʳʨʝ ʨʘʟʘ ʚ ʛʦʜ ʚ 

ʟʠʤʥʠʡ (ʤʘʨʪ), ʚʝʩʝʥʥʠʡ (ʤʘʡ), ʣʝʪ-

ʥʠʡ (ʠʶʣʴ) ʠ ʦʩʝʥʥʠʡ (ʦʢʪʷʙʨʴ) ʩʝʟʦ-

ʥʳ, ʧʨʠʯʝʤ ʚ ʢʘʞʜʳʡ ʩʝʟʦʥ ʚ ʨʘʟʥʳʝ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ-

ʤʝʨʥʦ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʯʠʩʣʘʭ. ɺʩʝʛʦ 

ʩ ʤʘʷ 2003 ʧʦ ʠʶʣʴ 2007 ʛ. ʥʘ ʩʪʘʥ-

ʮʠʠ 7 (ʨʠʩ. 1) ʚʳʧʦʣʥʝʥʦ 15 ʩʲʝʤʦʢ, 

ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʚʦʟʜʝʡʩʪʚʠʝ ʩʳʨʦʡ 

ʥʝʬʪʠ ʥʘ ʧʨʦʮʝʩʩʳ ʧʝʨʚʠʯʥʦʛʦ 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʜʝʩʪʨʫʢʮʠʠ ʦʧʨʝʜʝʣʝʥʦ ʚ 46 ʧʨʦʙʘʭ 

ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ (0,5 ʤ). 

ʉʭʝʤʘ ʦʧʳʪʘ ʩʦʩʪʦʷʣʘ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ɺʦ-ʧʝʨʚʳʭ, in situ ʨʘ-
ʜʠʦʫʛʣʝʨʦʜʥʳʤ ʤʝʪʦʜʦʤ [3] ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ ʩʢʦʨʦ-

ʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝ-

ʈʠʩ. 1. ʉʪʘʥʮʠʷ ʦʪʙʦʨʘ ʧʨʦʙ 
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ʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʦʮʝʥʠʚʘ-
ʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʩʳʨʦʡ ʥʝʬʪʠ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʦʜʧʨʦʙʳ ʜʦʙʘʚʣʷʣʠ ʩʳʨʫʶ ʥʝʬʪʴ 
ʂʨʘʚʮʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,3 ʠ 0,6 ʤʛ/ʣ; 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʠ ʚ ʧʨʦʙʝ ʚ 6 ʠ 12 ʨʘʟ ʧʨʝʚʳ-
ʰʘʣʦ ʇɼʂ. ɼʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʬʦʪʦʩʠʥʪʝʟ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʜʝʩʪʨʫʢʮʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʙʘʢʪʝ-
ʨʠʷʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʚ ʯʠ-

ʩʪʳʭ ʧʨʦʙʘʭ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʫʤʝʥʴ-
ʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʦʢʩʠʢʘʥʪʘ ʧʨʠ-

ʥʠʤʘʣʠ ʫʨʦʚʝʥʴ 25ð50 %, ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ð 
ʫʨʦʚʝʥʴ <50 %. ʕʬʬʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʬʪʠ ʩʯʠʪʘʣʠ ʙʝʟʨʘʟʣʠʯ-

ʥʳʤ, ʝʩʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʠʣʘʩʴ Ñ25 % [4; 6]. 
 

ʈʝʟʫʣʴʪʘʪʳ 

 

ʄʘʨʪ 2004ð2007 ʛʛ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʦ-ʪʦʢʩʠʢʦʣʦʛʠʯʝʩ-

ʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʥʘʯʘʣʝ ʤʘʨʪʘ, ʧʦ ʚʩʝʤ ʛʠʜ-

ʨʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʠʤʥʝʤʫ ʧʝʨʠʦʜʫ 

ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ ʩʳʨʦʡ ʥʝʬʪʠ. ɺ 

2004 ʛ. ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ, ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʚ ʧʨʦʙʫ ʩʳʨʦʡ ʥʝʬʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,3 ʤʛ/ʣ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʩʥʠʟʠʣʘʩʴ ʚʩʝʛʦ ʥʘ 3 %, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʥʝʬʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,6 ʤʛ/ʣ ð ʥʘ 6 % (ʨʠʩ. 2). ʈʝʘʢʮʠʷ ʬʠ-

ʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʬʪʠ ʙʳʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ 

ʟʠʤʦʡ 2005 ʠ 2006 ʛʛ. ʇʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʩʥʠʟʠʣʘʩʴ ʥʘ 28 ʠ 

25 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ 0,3 ʠ 0,6 ʤʛ/ʣ 

ʧʨʦʜʫʢʮʠʷ ʩʥʠʟʠʣʘʩʴ ʫʞʝ ʥʘ 34 ʠ 44 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʘʤʦʝ 

ʚʳʩʦʢʦʝ ʧʦʜʘʚʣʝʥʠʝ ʬʦʪʦʩʠʥʪʝʟʘ ʥʝʬʪʴʶ ʥʘʙʣʶʜʘʣʦʩʴ ʟʠʤʦʡ 

2007 ʛ. ʇʨʦʮʝʩʩ ʙʳʣ ʫʛʥʝʪʝʥ ʥʘ 43 ʠ 49 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝ-

ʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʢʘʥʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʟʠʤʥʠʡ ʫʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʛʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ (11 ʤʛ ʉĿʤ
-3
Ŀʩʫʪ

-1
) ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ 2004ð

2006 ʛʛ. (1ð4 ʤʛ ʉĿʤ
-3
Ŀʩʫʪ

-1
). 
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ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʟʠʤʦʡ ʧʨʠ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʠ, 

% ʦʪ ʯʠʩʪʦʡ ʧʨʦʙʳ (ʧʫʥʢʪʠʨʦʤ ʨʘʟʜʝʣʝʥʳ ʦʙʣʘʩʪʠ ʙʝʟʨʘʟʣʠʯʥʦʛʦ, 

ʧʦʨʦʛʦʚʦʛʦ ʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʳʨʦʡ ʥʝʬʪʠ) 

 
ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʜʝʩʪʨʫʢʮʠʷ, ʢʘʢ ʠ ʧʨʦʜʫʢʮʠʷ, ʚ ʤʘʨʪʝ 

2007 ʛ. ʙʳʣʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʚ ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
(10 ʤʛ ʉĿʤ

-3
Ŀʩʫʪ

-1
) ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʥʝʬʪʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 30 % ʧʨʠ ʜʦ-
ʙʘʚʢʝ ʥʝʬʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,3 ʤʛ/ʣ, ʥʘ 45 % ʧʨʠ ʜʦʙʘʚʢʝ ʥʝʬʪʠ 
ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,6 ʤʛ/ʣ. ɺ 2004, 2005 ʠ 2006 ʛʛ. ʜʝʩʪʨʫʢʮʠʷ ʚ ʧʦ-
ʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 2ð5 ʤʛ ʉĿʤ

-3
Ŀʩʫʪ

-1
, ʚʣʠʷʥʠʝ 

ʥʝʬʪʠ ʦʪʥʦʩʠʣʦʩʴ ʢ ʙʝʟʨʘʟʣʠʯʥʦʤʫ ʵʬʬʝʢʪʫ. ɺʝʣʠʯʠʥʳ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʚʥʦʩʠʤʦʡ ʥʝʬʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ: ʥʘ 3 ʠ 8 % ʚ 2004 ʛ. ʠ 
ʥʘ 8 ʠ 11 % ʚ 2005 ʛ. ɺ 2006 ʛ. ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ ʚ ʧʨʦʙʝ 
0,3 ʤʛ/ʣ ʩʢʦʨʦʩʪʴ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚʦʟʨʦʩʣʘ ʥʘ 27 %, ʥʦ 
ʩʥʠʟʠʣʘʩʴ ʥʘ 12 % ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ 0,6 ʤʛ/ʣ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʠʤʦʡ ʥʠ ʦʜʥʘ ʠʟ ʚʥʦʩʠʤʳʭ ʜʦʙʘʚʦʢ ʥʝʬʪʠ 

ʥʝ ʦʢʘʟʘʣʘʩʴ ʢʨʠʪʠʯʝʩʢʦʡ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ. 
ʄʘʡ 2003ð2005 ʛʛ. ɺʝʩʥʦʡ ʫʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʙʳʣ ʚʳʰʝ, 
ʯʝʤ ʟʠʤʦʡ, ʦʜʥʘʢʦ ʦʪʣʠʯʘʣʩʷ ʤʝʞʜʫ ʛʦʜʘʤʠ ʥʘ ʧʦʨʷʜʦʢ. ɺ 2004 
ʠ 2005 ʛʛ. ʧʨʦʜʫʢʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 47 ʠ 14 ʤʛ ʉĿʤ

-3
Ŀʩʫʪ

-1
, ʘ ʚ 

2003 ʛ. 152 ʤʛ ʉĿʤ
-3
Ŀʩʫʪ

-1
. ɸʥʘʣʦʛʠʯʥʦ ʠʟʤʝʥʷʣʘʩʴ ʠ ʩʢʦʨʦʩʪʴ 

ʜʝʩʪʨʫʢʮʠʠ ʙʘʢʪʝʨʠʡ: ʚ 2004ð2005 ʛʛ. ð 10 ʠ 6 ʤʛ ʉĿʤ
-3
Ŀʩʫʪ

-1
, 

ʚ 2003 ʛ. ð 149 ʤʛ ʉĿʤ
-3
Ŀʩʫʪ

-1
. ɺʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʧʨʦ-

ʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʝʩʥʦʡ 2003 ʛ. ʩʦʦʪʚʝʪ-

ʇʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʜʝʩʪʨʫʢʮʠʷ 
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ʩʪʚʦʚʘʣʘ ʥʘʠʤʝʥʴʰʘʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷʤ ʥʝʬʪʠ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ ʚ ʧʨʦʙʝ ʚ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ 0,3 ʤʛ/ʣ ʧʨʦʜʫʢʮʠʷ ʠ ʜʝʩʪʨʫʢʮʠʷ ʩʥʠʞʘʣʠʩʴ ʥʘ 34 ʠ 78 %, 
ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ ʚ ʧʨʦʙʝ 0,6 ʤʛ/ʣ ð ʥʘ 94 ʠ 93 % 
(ʨʠʩ. 3). ʊʦ ʝʩʪʴ ʵʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʘʟʘʣʠʩʴ ʢʨʠʪʠʯʝʩʢʠʤʠ ʜʣʷ 
ʧʨʠʨʦʜʥʦʛʦ ʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠ-
ʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʤʘʝ 2003 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʟʘʛʨʷʟʥʝ-
ʥʠʝ ʧʦʙʝʨʝʞʴʷ ʂʫʨʩhʢʦʡ ʢʦʩʳ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʄʦʨʩʢʦʝ ʠ ʢ ʶʛʫ 
ʦʪ ʥʝʛʦ [2]. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ 
ʚʦʜʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʣʦ ʇɼʂ. ɺ 2004 ʛ. ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ ʙʘʢʪʝʨʠʡ ʧʨʠ ʩʦ-
ʜʝʨʞʘʥʠʠ ʪʦʢʩʠʢʘʥʪʘ 0,3 ʤʛ/ʣ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 37 ʠ 18 %, ʧʨʠ 
ʩʦʜʝʨʞʘʥʠʠ 0,6 ʤʛ/ʣ ð ʥʘ 43 ʠ 27 %. ɺ 2005 ʛ. ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʬʦʪʦʩʠʥʪʝʟʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ 0,3 ʤʛ/ʣ ʩʥʠʟʠʣʘʩʴ ʥʘ 
30 %, ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,6 ʤʛ/ʣ ð ʥʘ 35 %. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦ-
ʜʫʢʮʠʠ ʚ ʤʘʝ 2005 ʛ. ʦʪʤʝʯʝʥʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʜʝʩʪʨʫʢʮʠʠ 
ʥʝʬʪʴʶ ʚ ʦʙʝʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʙʦʣʴ-
ʰʦʡ ʜʦʣʝʡ ʥʝʬʪʝʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʙʘʢʪʝʨʠʘʣʴ-
ʥʦʤ ʮʝʥʦʟʝ. 

 
 

ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ  
ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚʝʩʥʦʡ ʧʨʠ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʠ, 

% ʦʪ ʯʠʩʪʦʡ ʧʨʦʙʳ 
 

ʀʶʣʴ 2003ð2007 ʛʛ. ʅʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʳʧʘʣʦ ʥʘʠʙʦʣʴʰʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʩʲʝʤʦʢ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʰʠʨʦʢʠʭ 
ʧʨʝʜʝʣʘʭ: ʦʪ 7 ʜʦ 741 ʤʛ ʉĿʤ

-3
Ŀʩʫʪ

-1
 ð ʠʟʤʝʥʷʣʘʩʴ ʩʢʦʨʦʩʪʴ ʥʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ; ʦʪ 13 ʜʦ 792 ʤʛ ʉĿʤ
-3
Ŀʩʫʪ

-1
 

ʇʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 
ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʜʝʩʪʨʫʢʮʠʷ 
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ð ʩʢʦʨʦʩʪʴ ʝʛʦ ʨʘʟʨʫʰʝʥʠʷ. ʂʨʠʪʠʯʝʩʢʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 
ʥʘ ʧʝʨʚʠʯʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚ ʦʙʝʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʴ ʦʢʘʟʳʚʘ-
ʣʘ ʚ 2003 ʠ 2006 ʛʛ., ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ ʩʥʠʞʘʣʘʩʴ: ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ð ʥʘ 75 %, ʚ ʙʦ-
ʣʝʝ ʚʳʩʦʢʦʡ ð ʥʘ 90 ʠ 67 % (ʨʠʩ. 4). ɺ 2004 ʠ 2005 ʛʛ. ʧʨʦʜʫʢ-
ʮʠʷ ʙʳʣʘ ʚ ʮʝʣʦʤ ʫʩʪʦʡʯʠʚʝʝ ʢ ʥʝʬʪʠ: ʚ ʢʦʣʠʯʝʩʪʚʝ 0,3 ʤʛ/ʣ ð 
ʬʦʪʦʩʠʥʪʝʟ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 15ð24 %, ʚ ʢʦʣʠʯʝʩʪʚʝ 0,6 ʤʛ/ʣ ð 
ʥʘ 25ð39 %. ɺ 2007 ʛ. ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ 0,3 ʤʛ/ʣ 
ʜʦʩʪʠʛʣʦ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ ʚ 64 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

 

  
 

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʣʝʪʦʤ ʧʨʠ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʠ, 

% ʦʪ ʯʠʩʪʦʡ ʧʨʦʙʳ 

 
ʈʝʢʦʨʜʥʦ ʥʠʟʢʫʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʝʤʠ ʩʝʟʦʥʘʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʳʨʦʡ ʥʝʬʪʠ ʩʦʦʙʱʝʩʪʚʦ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʣʦʨʳ ʧʨʦʷʚʠʣʦ ʚ ʠʶʣʝ 2006 ʛ. ʇʨʠ ʤʘʢʩʠ-
ʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʜʝʩʪʨʫʢʮʠʷ ʙʘʢʪʝʨʠʷʤʠ ʙʳʣʘ 
ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʝʥʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʝʬʪʠ ʚ ʦʙʝʠʭ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷʭ. ʊʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʜʝʩʪʨʫʢʮʠʶ ʥʝʬʪʴ ʦʢʘʟʳʚʘ-
ʣʘ ʫʞʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 6 ʨʘʟ ʚʳʰʝ ʇɼʂ ʚ 2003 ʛ.: ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 65 %. ɺ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 12 ʨʘʟ ʚʳʰʝ 
ʇɼʂ ʚ 2003 ʛ., ʘ ʪʘʢʞʝ ʚ 2007 ʛ. ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʜʝʩʪʨʫʢʮʠʠ ʩʦʩʪʘ-
ʚʠʣʦ 90 ʠ 60 %. ɺ ʠʶʣʝ 2003 ʛ. ʦʪʤʝʯʝʥʦ ʝʱʝ ʦʜʥʦ ʢʨʫʧʥʦʝ ʟʘ-
ʛʨʷʟʥʝʥʠʷ ʚʦʜ ʠʟʫʯʘʝʤʦʡ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘ-
ʤʠ. ʃʝʪʦʤ 2004ð2005 ʛʛ. ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-
ʱʝʩʪʚʘ ʩʥʠʞʘʣʩʷ ʥʘ 18ð20 % ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ 0,3 ʤʛ/ʣ ʠ 
ʥʘ 29ð29 % ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ 0,6 ʤʛ/ʣ. 

ʇʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ 
ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʜʝʩʪʨʫʢʮʠʷ 
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ʆʢʪʷʙʨʴ 2004ð2006 ʛʛ. ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʢ ʥʝʬʪʠ ʧʨʦ-
ʜʫʢʮʠʷ ʦʢʘʟʘʣʘʩʴ ʦʩʝʥʴʶ 2004 ʠ 2005 ʛʛ. ɽʝ ʫʨʦʚʝʥʴ (32ð145 
ʤʛ ʉĿʤ

-3
Ŀʩʫʪ

-1
) ʩʥʠʟʠʣʩʷ ʥʘ 20ð24 % ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ 

0,3 ʤʛ/ʣ, ʠ ʪʦʣʴʢʦ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ 0,6 ʤʛ/ʣ ʠʥʛʠʙʠʨʦ-
ʚʘʥʠʝ ʜʦʩʪʠʛʣʦ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ 71ð56 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʯʠʩʪʦʡ ʧʨʦʙʦʡ (ʨʠʩ. 5). ʅʘʠʤʝʥʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʬʪʠ 
ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʨʦʷʚʠʣʦ ʚ 2006 ʛ., ʧʨʠ ʙʦʣʝʝ 
ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʬʪʠ ʬʦʪʦʩʠʥʪʝʟ ʩʥʠʟʠʣʩʷ ʥʘ 38 %, ʧʨʠ 
ʙʦʣʝʝ ʚʳʩʦʢʦʡ ð ʥʘ 68 %. ʇʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 
ʙʳʣʘ ʨʘʚʥʘ 285 ʤʛ ʉĿʤ

-3
Ŀʩʫʪ

-1 
(ʨʠʩ. 5). 

 

 
 

ʈʠʩ. 5. ʀʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ  
ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʦʩʝʥʴʶ ʧʨʠ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʠ, 

% ʦʪ ʯʠʩʪʦʡ ʧʨʦʙʳ 

 
ɸʢʪʠʚʥʦʩʪʴ ʛʝʪʝʨʦʪʨʦʬʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʣʦʨʳ ʫ ʧʦʙʝ-

ʨʝʞʴʷ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʚʦ ʚʩʝ ʦʩʝʥʥʠʝ ʧʝʨʠʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʙʳʣʘ ʥʠʟʢʦʡ ð 23ð30 . ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʝʩʪʨʫʢʮʠʠ 
ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʘʦʙʦʨʦʪ, ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ. 
ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ 
ʥʝʬʪʠ ʚ ʧʨʦʙʝ 0,3 ʠ 0,6 ʤʛ/ʣ ʩʦʩʪʘʚʠʣʦ: 21 ʠ 50 % ʚ 2004 ʛ., 23 ʠ 
24 % ʚ 2005 ʛ. ʠ 3 ʠ 45 % ʚ 2006 ʛ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʥʠʝ ʥʝʬʪʠ ʥʘ ʬʦʪʦʩʠʥʪʝʟ ʬʠʪʦʧʣʘʥʢ-

ʪʦʥʘ ʚ ʦʪʜʝʣʴʥʳʝ ʩʝʟʦʥʳ ʠ ʤʝʞʜʫ ʩʝʟʦʥʘʤʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠ-
ʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʆʜʥʘʢʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʟʠʤʥʠʡ ʩʝʟʦʥ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʩʳʨʦʡ ʥʝʬʪʠ ʥʘ ʧʝʨʚʠʯʥʫʶ ʧʨʦʜʫʢʮʠʶ (ʯʘʱʝ ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ 0,3 ʤʛ/ʣ) ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʟʨʘʟʣʠʯʥʦʤʫ ʵʬʬʝʢʪʫ, ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʝʬʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,6 ʤʛ/ʣ ð ʢ ʧʦʨʦʛʦʚʦʤʫ ʫʨʦʚʥʶ. 

ʇʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʜʝʩʪʨʫʢʮʠʷ 



ʈʘʟʜʝʣ 2. ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʦʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 

87 

ɺʝʩʥʦʡ ʠ ʣʝʪʦʤ ʫʞʝ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ 0,3 ʤʛ/ʣ ʠʥʛʠʙʠʨʦ-
ʚʘʥʠʝ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʠʛʘʝʪ ʧʦʨʦʛʦʚʦ-
ʛʦ ʫʨʦʚʥʷ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ 0,6 ʤʛ/ʣ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʢʩʠ-
ʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʆʩʝʥʴʶ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʙʝʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʥʝʬʪʠ ʬʦʪʦʩʠʥʪʝʟ ʫʛʥʝʪʝʥ ʜʦ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ. 
ɿʠʤʦʡ, ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʧʨʦʮʝʩʩ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ 

ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʬʪʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,3 ʤʛ/ʣ, ʧʨʠ 
ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ ʚ ʧʨʦʙʝ 0,6 ʤʛ/ʣ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʝʟʨʘʟ-
ʣʠʯʥʳʡ ʵʬʬʝʢʪ (ʨʠʩ. 6). ɺʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʪʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʪʦʢʩʠʢʘʥʪʘ ʫʛʥʝʪʘʝʪ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʜʝʩʪʨʫʢʮʠʶ ʜʦ ʧʦʨʦʛʦʚʦʡ 
ʦʪʤʝʪʢʠ. ʃʝʪʦʤ ʜʝʡʩʪʚʠʝ ʥʝʬʪʠ ʚ ʚʳʙʨʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 
ʚ̫ʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʜʣʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʣʦʨʳ. 

 

 
 

ʈʠʩ. 6. ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ  
ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ  

ʧʨʠ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝʬʪʠ, % ʦʪ ʯʠʩʪʦʡ ʧʨʦʙʳ 
 

 

ʆʙʩʫʞʜʝʥʠʝ 

 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʝʟʦʥʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʧʦʨʷʜʢʝ ʫʚʝ-
ʣʠʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ ʢ ʥʝʬʪʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 7, ʣʝʪʦʤ ʧʨʠ ʚʳʩʦʢʦʤ 
ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝ-
ʩʪʨʫʢʮʠʠ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʝ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʘ ʦʩʪʨʝʝ 
ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʪʦʢʩʠʢʘʥʪʘ. ʀ ʥʘʦʙʦʨʦʪ: ʟʠʤʦʡ ʧʨʠ 
ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ 

ʇʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʜʝʩʪʨʫʢʮʠʷ 
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ʧʨʦʮʝʩʩʦʚ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʬʪʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ. ɺʝʩʥʦʡ ʠ 
ʦʩʝʥʴʶ ʫʨʦʚʥʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝʬʪʠ ʥʘ ʜʝʩʪʨʫʢʮʠʶ 
ʙʘʢʪʝʨʠʡ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʘ. 
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ʈʠʩ. 7. ʀʟʤʝʥʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʇʇ)  
ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʜʝʩʪʨʫʢʮʠʠ (ɹɼ) ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ  

ʚ ʨʷʜʫ ʨʘʥʞʠʨʦʚʘʥʥʳʭ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʬʪʠ ʩʝʟʦʥʦʚ 

 
ʆʜʥʘʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʚʝʩʝʥʥʠʡ ʠ 

ʦʩʝʥʥʠʡ ʩʝʟʦʥʳ ʟʘʤʝʯʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʨʫʰʘʝʪʩʷ. ʇʨʠ 
ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤ ʬʦʪʦʩʠʥʪʝʟʝ ʚ ʦʢʪʷʙʨʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʠʪʦ-
ʧʣʘʥʢʪʦʥʘ ʢ ʩʳʨʦʡ ʥʝʬʪʠ ʚʳʰʝ, ʯʝʤ ʚʝʩʥʦʡ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ 
ʫʨʦʚʥʝ ʧʝʨʚʠʯʥʦʛʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʦʙʲ-
ʷʩʥʝʥʠʝ ʵʪʦʛʦ ʬʘʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʠʷʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 
ʧʨʠʨʦʜʥʦʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢ ʥʝʬʪʷʥʦʤʫ ʟʘʛʨʷʟ-
ʥʝʥʠʶ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ [1; 
6]. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʚʝʩʥʦʡ 2003ð2005 ʛʛ. ʬʠʪʦʮʝʥʦʟ ʫ ʧʦʙʝʨʝʞʴʷ 
ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚ ʙʠʦʤʘʩʩʝ ʠ 
ʚʠʜʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʢʨʫʧʥʳʭ, ʥʝʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʧʨʠʩʫʪ-
ʩʪʚʠʶ ʥʝʬʪʠ ʚʦʜʦʨʦʩʣʝʡ, ʥʘʧʨʠʤʝʨ ʤʦʨʩʢʠʭ ʜʠʘʪʦʤʦʚʳʭ. 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʳʨʦʡ ʥʝʬʪʠ, ʧʦʤʠʤʦ  ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʙʠʦ-
ʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʤʦʞʝʪ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴʩʷ ʜʦʣʝʡ ʥʝʬʪʝ-
ʦʢʠʩʣʷʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʦʩʪʘʚʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʥʘʩʝ-
ʣʝʥʠʷ, ʬʦʥʦʚʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʠʟʫʯʘʝʤʦʡ ʘʢʚʘʪʦʨʠʠ, ʘʙʠʦʪʠʯʝ-
ʩʢʠʤ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʠ ʩʪʘʜʠʝʡ ʩʫʢʮʝʩʩʠʠ ʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦ-
ʦʙʱʝʩʪʚʘ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʟʫʯʘʝʤʦʡ ʘʢʚʘʪʦʨʠʠ ʧʨʦ-
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ʚʝʜʝʥʳ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʦʢʘ ʥʝ ʦʙʦʙʱʝʥʳ ʠ ʥʝʜʦʩʪʫʧʥʳ. 
ʇʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʬʦʥʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 
ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʦʙʣʘʩʪʠ ʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ 
2003 ʛ. ʜʝʡʩʪʚʠʝ ʥʝʬʪʠ ʥʘ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ ʧʨʦ-
ʮʝʩʩʳ ʦʢʘʟʘʣʦʩʴ ʢʨʠʪʠʯʝʩʢʠʤ. ʆʜʥʘʢʦ ʥʝ ʤʝʥʝʝ ʪʦʢʩʠʯʥʦʡ ʥʝʬʪʴ 
ʦʢʘʟʘʣʘʩʴ ʣʝʪʦʤ 2006 ʛ. ʧʨʠ ʥʘʠʙʦʣʝʝ ʯʠʩʪʦʤ ʫʨʦʚʥʝ ʬʦʥʦʚʦʛʦ 
ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʨʝʰʘʶʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʚʩʝ ʞʝ ʫʨʦʚ-
ʥʶ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʠ ʩʦʩʪʘʚʫ ʬʠʪʦ- ʠ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ. 
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʧʨʠʨʦʜʥʳʤ ʤʦʨʩʢʠʤ 

ʧʣʘʥʢʪʦʥʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦ-
ʥʳ, ʘʜʘʧʪʠʨʦʚʘʥʦ ʢ ʚʳʩʦʢʠʤ ʫʨʦʚʥʷʤ ʥʝʬʪʷʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦ-
ʜʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʥʝʬʪʠ ʚ ʧʨʦʙʝ ʚ 6 ʨʘʟ ʚʳʰʝ ʇɼʂ ʠʥ-
ʛʠʙʠʨʦʚʘʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʜʦʩʪʠʛʘʣʦ ʢʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ 
ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ (50 %), ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʙʳʣʦ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʚʥʦʩʠʤʳʤ ʜʦʙʘʚʢʘʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 
ɿʘʤʝʯʝʥʦ ʨʘʟʣʠʯʠʝ ʚ ʨʝʘʛʠʨʦʚʘʥʠʠ ʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʥʘ ʭʠʤʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ 
ʛʦʜʘ ð ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʙʦʣʝʝ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʳ ʢ ʩʳʨʦʡ ʥʝʬʪʠ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ, ʯʝʤ ʟʠʤʦʡ ʠ ʦʩʝ-
ʥʴʶ. ʅʘʩʢʦʣʴʢʦ ʚʝʨʥʦ ʥʘʰʝ ʟʘʢʣʶʯʝʥʠʝ, ʧʦʢʘʞʝʪ ʜʘʣʴʥʝʡh ʠʡ 
ʥʘʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʦʣ-
ʞʘʶʪʩʷ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ˉ 07-04-00160. 
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ʆ. ɸ. ʊʫʤʠʣʦʚʠʯ 
(ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 
ɼʠʥʘʤʠʢʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʪʨʝʢʦʟ  

ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ  
ɿʀʅ ʈɸʅ ʚ 2006ð2007 ʛʦʜʘʭ 

 
ɺ ʩʝʪʷʭ ʙʠʦʩʪʘʥʮʠʠ ɿʀʅ ʈɸʅ ʚ 2006ð2007 ʛʛ. ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ ʦʙʠʪʘʥʠʝ 6 ʚʠʜʦʚ ʩʪʨʝʢʦʟ. ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦ-
ʤʠʥʠʨʫʝʪ Libellula quadrimaculata. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ 
Libellula fulva. ɺ ʞʝʣʫʜʢʘʭ ʩʪʨʝʢʦʟ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʝʜʩʪʘ-
ʚʠʪʝʣʠ ʦʪʨʷʜʘ Diptera. ʆʩʥʦʚʥʦʡ ʣʸʪ ʩʪʨʝʢʦʟ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʩʪʘʥʮʠʠ ʙʳʣ ʩʤʝʱʝʥ ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ ʥʘ ʢʦʥʝʮ ʤʘʷ. 
ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʬʫʨʘʞʠʨʫʶʱʠʤʠ ʩʪʨʝʢʦʟʘʤʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ 
15 ʩʪʨʝʢʦʟ ʩʲʝʜʘʶʪ 653 ʛʨʘʤʤʘ ʭʠʨʦʥʦʤʠʜ. 

 

In 2006ð2007 the 6 species dragonflies were caught in nets 
of the biological station of biological institute. Libellula quadri-
maculata was dominated on the abundance and L. fulva was sub-
dominant species. The representatives of Diptera prevailed in 
stomachs of dragonflies. In 2007 the basic flight of dragonflies in 
territory of station has been displaced with the middle of June 
2006 at the end of May. The estimation of food structure has 
shown that 15 dragonflies ate 653 g of chironomids for 2 hours. 

 
ɺʚʝʜʝʥʠʝ 
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ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʩʣʫʞʠʪ ʩʚʦʝʦʙʨʘʟʥʳʤ çʤʦʩʪʦʤ ʧʝʨʝʣʝʪʘè 
ʦʛʨʦʤʥʳʭ ʧʪʠʯʴʠʭ ʩʪʘʡ, ʥʘʧʨʘʚʣʷʶʱʠʭʩʷ ʩ ʩʝʚʝʨʘ ʚ ɸʬʨʠʢʫ ʠ 
ʦʩʪʘʥʘʚʣʠʚʘʶʱʠʭʩʷ ʟʜʝʩʴ ʥʘ ʦʪʜʳʭ. ɼʣʠʥʘ ʢʦʩʳ ð 98 ʢʤ, ʰʠ-
ʨʠʥʘ ð ʦʪ 400 ʤ ʜʦ 4 ʢʤ [5]. 
ʉʪʨʝʢʦʟʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʪʘʢʞʝ ʩʦ-

ʚʝʨʰʘʶʪ ʤʠʛʨʘʮʠʠ. ʆʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʝʢʦʟ ʈʦʩʩʠʠ ð 

ɼʦʟʦʨʱʠʢ ʠʤʧʝʨʘʪʦʨ, ʘʨʝʘʣ ʢʦʪʦʨʦʛʦ ʧʨʦʩʪʠʨʘʝʪʩʷ ʜʦ ɼʘʣʴʥʝ-
ʛʦ ɺʦʩʪʦʢʘ [1], ð ʩʦʚʝʨʰʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʝ ʧʝʨʝʣʝʪʳ, 
ʠ ʚ 2000 ʛ. ʙʳʣ ʥʘʡʜʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʦʙʣʘʩʪʠ ʚ ʨʘʡʦʥʝ 
ʙʦʣʦʪʘ ʎʝʣʘʫ [5]. ʄʠʛʨʘʮʠʝʡ ʯʝʪʳʨʝʭʧʷʪʥʠʩʪʦʡ ʩʪʨʝʢʦʟʳ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʥʮʠʠ ʟʘʥʠʤʘʣʘʩʴ ɽ. ɺ. ʊʳʨʳʰʢʠʥʘ [8]. ʉʦʚʝʨ-

ʦʜʥʠʭ ʚʦʜʦʝʤʦʚ ʚ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ. 
ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʤʳ ʨʝʰʠʣʠ ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʝʚʦʛʦ ʩʪʘʮʠʦʥʘʨʘ; ʥʘʰʝʡ ʮʝʣʴʶ ʩʪʘʣʦ ʦʪʩʣʝʞʠ-
ʚʘʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, ʘ ʪʘʢ-
ʞʝ ʩʧʝʢʪʨʘ ʧʠʪʘʥʠʷ ʩʪʨʝʢʦʟ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʦʙʲʝʤʘ ʙʠʦʤʘʩʩʳ, 
ʢʦʪʦʨʫʶ ʩʪʨʝʢʦʟʳ ʠʟʳʤʘʶʪ ʠʟ ʚʦʜʦʝʤʘ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 
ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʬʫʨʘʞʠʶʱʠʤʠ ʩʪʨʝʢʦʟʘʤʠ ʥʘʜ ʦʟʝʨʦʤ ʏʘʡʢʘ. 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦ-
ʜʠʚʰʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʚ 2006 ʛ. 

 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ʉʙʦʨ ʠʤʘʛʦ ʩʪʨʝʢʦʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʝʯʝʥʠʝ ʧʦʣʝʚʦʛʦ ʩʝʟʦʥʘ 
2007 ʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʌʨʠʥʛʠʣʣʘè 
ɿʀʅ ʈɸʅ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 
ʄʘʪʝʨʠʘʣ, ʩʦʙʨʘʥʥʳʡ ʚ 2007 ʛ. 

 

ɼʘʪʘ 
ʂʦʣʠʯʝʩʪʚʦ  
ʵʢʟʝʤʧʣʷʨʦʚ 

ʇʨʦʮʝʥʪ ʦʪ ʧʦʡʤʘʥʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ 

18.05.2007 352 60,6 

27.05.2007 165 28,4 

15.06.2007 12 2,1 

26.06.2007 0 0 

29.07.2007 0 0 

10.08.2007 52 8,9 
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ɺʩʝʛʦ ʧʦʡʤʘʥʦ  
ʟʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

581 100 

 

ʅʘʩʝʢʦʤʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʩʝʪʷʭ ʜʣʷ ʦʪʣʦʚʘ ʧʪʠʮ. ʋʤʝʨʱ-
ʚʣʝʥʠʝ, ʭʨʘʥʝʥʠʝ, ʤʦʥʪʠʨʦʚʘʥʠʝ ʠ ʵʪʠʢʝʪʠʨʦʚʘʥʠʝ ʩʪʨʝʢʦʟ 
ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [4], ʘ ʚʩʢʨʳʪʠʝ ʞʝ-
ʣʫʜʢʦʚ ð ʧʦ ʤʝʪʦʜʠʢʝ ʇʦʧʦʚʦʡ [6]. ʅʘʧʦʣʥʝʥʠʝ ʞʝʣʫʜʢʦʚ 
ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ 4-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ [2]. ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞ-
ʥʦʩʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʉʧʫʨʠʩʫ [7]. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʢʘʞʜʦʡ 
ʦʩʦʙʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦʣ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʞʝʣʫʜʢʘ 
ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʠʱʝʚʳʭ ʦʙʲʝʢʪʦʚ [3]. 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʝʪʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 
ʦʙʥʘʨʫʞʝʥʦ 6 ʚʠʜʦʚ ʩʪʨʝʢʦʟ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʧʦʜʦʪʨʷʜʫ 
Anisoptera, ʩʝʤʝʡʩʪʚʘʤ Libellulidae, Aeschnidae ʠ Corduliidae; 
ʨʦʜʘʤ Somatochlora, Libellula, Sympetrum ʠ Aeschna (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 2 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʩʪʨʝʢʦʟ  
ʚ ʩʝʪʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʌʨʠʥʛʠʣʣʘè 

 

ʉʝʤʝʡʩʪʚʦ ɺʠʜ ʏʠʩʣʦ  
ʦʩʦʙʝʡ 

ʇʨʦʮʝʥʪ  
ʦʪ ʚʩʝʭ ʦʩʦʙʝʡ 

Libellulidae Libellula quadrimaculata 
L. fulva 
Sympetrum flaveolum 

342 
134 
25 

58.9 
23.1 
4.3 

Aeschnidae Aeschna cyanea 
Aeshna grandis 

34 
27 

5.8 
4.6 

Corduliidae Somatochlora 
flavomaculata 

19 3.3 
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ʉʨʝʜʠ ʚʩʪʨʝʯʝʥʥʳʭ ʩʪʨʝʢʦʟ ʘʙʩʦʣʶʪʥʦ ʜʦʤʠʥʠʨʫʝʪ 
L. quadrimaculata. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʯʠʩʣʫ ʦʩʦʙʝʡ ʩʪʦʠʪ 
L. fulva. ɼʘʥʥʳʡ ʚʠʜ ʙʳʣ ʚʧʝʨʚʳʝ ʦʪʤʝʯʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʠʦ-
ʩʪʘʥʮʠʠ. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷ-
ʨʘʤʠ. ʅʠʟʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʠʭ ʚʠʜʦʚ ʠ ʠʭ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 
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ʚ ʥʝʢʦʪʦʨʳʝ ʤʝʩʷʮʳ ʣʝʪʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʦʞʠʜʘʥʥʦ ʭʦʣʦʜ-
ʥʦʡ ʠ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʦʡ. ɺ ʩʚʷʟʠ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 
ʩʪʨʝʢʦʟʳ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʜʦ 5000 ʵʢʟ.) 
ʪʦʣʴʢʦ ʚ ʤʘʝ (ʣʠʯʥʦʝ ʩʦʦʙʱʝʥʠʝ ɸ. ʇ. ʐʘʧʦʚʘʣʘ). ʃʸʪ ʭʠʨʦʥʦ-
ʤʠʜ ʪʘʢʞʝ ʙʳʣ ʩʜʚʠʥʫʪ ʩ ʠʶʥʷ ʥʘ ʤʘʡ. ʇʦʵʪʦʤʫ ʚ ʦʪʩʫʪʩʪʚʠʝ 
ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʩʪʨʝʢʦʟʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʥʮʠʠ 
ʚʩʪʨʝʯʘʣʠʩʴ ʣʠʙʦ ʚ ʝʜʝʥʠʯʥʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ, ʣʠʙʦ ʥʝ ʚʩʪʨʝʯʘ-
ʣʠʩʴ ʚʦʚʩʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʩʪʨʝʢʦʟʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʝʪʷʭ 
ʩʪʘʥʮʠʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʣʝʪʘ, ʠʭ 
ʣʠʯʠʥʦʢ ʚ ʟʘʣʠʚʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺʳʩʦʢʘʷ ʵʚʪʨʦʬʠʨʦʚʘʥʥʦʩʪʴ, 
ʩʣʘʙʘʷ ʧʨʦʪʦʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʜʦʝʤʘ, ʥʠʟʢʦʝ ʟʘʨʘʩʪʘʥʠʝ ʟʘʣʠʚʘ 
ʚʳʩʰʠʤʠ ʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʝʩʯʘʥʳʡ ʛʨʫʥʪ ʥʝ 
ʧʦʟʚʦʣʷʶʪ ʣʠʯʠʥʢʘʤ ʩʪʨʝʢʦʟ ʟʘʩʝʣʠʪʴ ʜʘʥʥʳʡ ʙʠʦʪʦʧ. ʋʯʠʪʳ-
ʚʘʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 
ʩʪʨʝʢʦʟʳ ʧʨʠʣʝʪʘʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩʪʘʥʮʠʠ ʠʟ ʜʨʫʛʠʭ ʤʝʩʪʦ-
ʦʙʠʪʘʥʠʡ. ʊʘʢʠʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʦʟʝʨʦ ʏʘʡʢʘ, ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʣʠʯʠʥʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʩʪʨʝʢʦʟ ʥʘ ʢʦʪʦʨʦʤ ʥʝ ʧʨʦʚʦ-
ʜʠʣʠ. 
ʉʦʦʪʥʦʰʝʥʠʝ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʦʩʪʘʣʦʩʴ ʧʨʝʞʥʠʤ ʠ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. ɺʦ ʚʨʝʤʷ ʤʘʩʩʦʚʦʛʦ 

ʧʦʷʚʣʝʥʠʷ ʩʪʨʝʢʦʟ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʥʮʠʠ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ. 

ɺ ʦʩʪʘʣʴʥʳʝ ʤʝʩʷʮʳ ʦ ʧʦʣʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʛʦʚʦʨʠʪʴ ʪʨʫʜʥʦ 

ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʪʨʝʢʦʟ. 

ɾʝʣʫʜʢʠ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʪʨʝʢʦʟ ʙʳʣʠ ʧʦʣʥʳʤʠ, ʪ. ʝ. ʥʘʩʝ-

ʢʦʤʳʝ ʧʠʪʘʣʠʩʴ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʧʘʩʪʴ ʚ ʩʝʪʠ ʩʪʘʥʮʠʠ. ɹʣrʦ ʚʩʢʨʳ-

ʪʦ 100 ʞʝʣʫʜʢʦʚ L. quadrimaculata, 100 L. fulva, 20 Sym. flaveolum, 

ʧʦ 20 A. cyanea ʠ A. grandis, 10 Som. Flavomaculata (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 
 

ʉʦʩʪʘʚ ʩʦʜʝʨʞʠʤʦʛʦ ʞʝʣʫʜʢʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʧʠʪʘʥʠʷ 

 

ɺʠʜ ʩʪʨʝʢʦʟ 
ʆʙʲʝʢʪ ʧʠʪʘʥʠʷ 

1 2 3 4 

L. quadrimaculata 72 32 0 1,04 

L. fulva 62 53 0 1,15 

Sym. flaveolum 36 54 10 1 

A. cyanea 41 52 17 1,1 



ʆ. ɸ. ʊʫʤʠʣʦʚʠʯ 

94 

A. grandis 35 57 9 1,01 

Som. flavomaculata 9 19 4 0,32 

 

1 ð ʭʠʨʦʥʦʤʠʜʳ (Diptera, Chironomidae); 

2 ð ʤʫʭʠ (Diptera); 

3 ð ʩʪʨʝʢʦʟʳ ʠʟ ʧʦʜʦʪʨʷʜʘ Zygoptera. 

ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʧʠʪʘʥʠʷ ʩʪʨʝʢʦʟ ʩʪʘʣʠ ʭʠʨʦʥʦʤʠʜʳ, 

ʥʦ ʝʩʣʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦ ʦʪʜʝʣʴʥʳʤ ʤʝʩʷʮʘʤ ʣʝʪʘ, ʪʦ ʤʳ ʫʚʠ-
ʜʠʤ, ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʨʷʜʘ 

Diptera, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʙʦʨʦʚ ʧʨʦʰʣʦʛʦ ʛʦʜʘ, ʛʜʝ ʦʩʥʦʚʥʳʤ 
ʦʙʲʝʢʪʦʤ ʧʠʪʘʥʠʷ ʩʪʨʝʢʦʟ ʙʳʣʠ ʭʠʨʦʥʦʤʠʜʳ. ɺʦʟʤʦʞʥʦ, ʵʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʭʦʣʦʜʥʳʤ ʣʝʪʦʤ ʠ ʥʝʦʙʳʯʘʡʥʦ ʪʝʧʣʳʤ (ʜʦ 30Üʉ) 
ʧʦʩʣʝʜʥʠʤ ʤʝʩʷʮʝʤ ʚʝʩʥʳ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʦʩ-

ʥʦʚʥʦʡ ʣʸʪ ʭʠʨʦʥʦʤʠʜ ʩʤʝʩʪʠʣʩʷ ʩ ʩʝʨʝʜʠʥʳ ʠʶʥʷ ʥʘ ʢʦʥʝʮ 
ʤʘʷ; ʚ ʩʚʟ̫ʠ ʩ ʵʪʠʤ ʠ ʩʘʤʳʡ ʤʘʩʩʦʚʳʡ ʣʸʪ ʩʪʨʝʢʦʟ ʧʨʠʰʝʣʩʷ ʥʘ 

ʢʦʥʝʮ ʤʘʷ ʠ ʧʝʨʚʳʝ ʯʠʩʣʘ ʠʶʥʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʯʠʩʣʝʥʥʦʩʪʴ 
ʥʘʩʝʢʦʤʳʭ ʨʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤʠ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʦʙʠʣʠʷ ʧʦ-
ʭʦʜʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʌʨʦʝʨʤʘʥʘ, ʙʣʠʟʢʠʡ ʢ 1, 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʨʝʢʦʟʳ ʧʦ ʩʧʦʩʦʙʫ ʜʦʙʳʚʘʥʠʷ ʧʠʱʠ ʚ ʦʩʥʦʚ-
ʥʦʤ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʧʘʜʘʶʱʠʤ ʭʠʱʥʠʢʘʤ. 

ʂʨʦʤʝ ʚʩʢʨʳʪʠʷ ʞʝʣʫʜʢʦʚ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ 
ʟʘ ʩʪʨʝʢʦʟʘʤʠ, ʦʭʦʪʷʱʠʤʠʩʷ ʥʘʜ ʦʟʝʨʦʤ ʏʘʡʢʘ. ɼʣʷ ʭʦʪʷ ʙʳ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʳ ʠʩʭʦʜʠʣʠ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ 

ʚʩʝ ʩʪʨʝʢʦʟʳ ʦʭʦʪʷʪʩʷ ʧʨʠʤʝʨʥʦ ʩ ʦʜʠʥʘʢʦʚʦʡ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʴʶ. ɺ ʪʝʯʝʥʠʝ 2 ʯ ʤʳ ʬʠʢʩʠʨʦʚʘʣʠ, ʩʢʦʣʴʢʦ ʭʠʨʦʥʦʤʠʜ ʣʦʚʠʪ 

ʦʜʥʘ ʩʪʨʝʢʦʟʘ ʥʘʜ ʦʟʝʨʦʤ, ʟʘʪʝʤ ʤʳ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ 
ʩʪʨʝʢʦʟ ʚ ʜʘʥʥʦʤ ʙʠʦʪʦʧʝ. ɿʥʘʷ ʤʘʩʩʫ ʦʜʥʦʡ ʭʠʨʦʥʦʤʠʜʳ, ʤʳ 

ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ 15 ʩʪʨʝʢʦʟ ʟʘ 2 ʯ ʥʘʙʣʶʜʝʥʠʡ ʩʲʝʣʠ ʦʢʦʣʦ 
650 ʛ ʭʠʨʦʥʦʤʠʜ. 

ʊʘʙʣʠʮʘ 4 
 

ɼʠʥʘʤʠʢʘ ʣʸʪʘ ʩʪʨʝʢʦʟ  

ʥʘ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ çʌʨʠʥʛʠʣʣʘè ʚ 2006 ʛ. 

 

ɼʘʪʘ ʩʙʦʨʘ 
ɺʠʜ, % 

L. qua. L. ful. Sym. fl. A. c. A. g. Som. flav. 
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18.05.2007 22,5 16,4 4,3 0 0 0 

27.05.2007 16,4 4,3 3,2 0 0 0 

15.06.2007 7,8 2,4 4,0 0 0 0 

26.06.2007  6,0 0 1,2 0 0 0 

29.07.2007 2,6 0 0 3,6 1,7 0 

10.08.2007 3,4 0 0 1,5 2,6 3,3 

ɼʘʥʥʘʷ ʪʘʙʣʠʮʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʣʸʪ ʥʘʙʣʶʜʘʣʩʷ ʚ 
ʢʦʥʮʝ ʤʘʷ ð ʥʘʯʘʣʝ ʣʝʪʘ. ʇʨʠʯʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʩʪʨʝʢʦʟ ʨʦʜʘ 
Libellula ʩʥʠʞʘʣʘʩʴ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʦʩʪʘʣʴʥʳʭ 
ʩʪʨʝʢʦʟ ʙʳʣʘ ʥʝʚʳʩʦʢʘ. ʕʪʦ ʪʘʢʞʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʜʦʩʪʘʪʦʯ-
ʥʦ ʭʦʣʦʜʥʳʤ ʣʝʪʦʤ. 

L. fulva, Som. flavomaculata, A. grandis ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʝʨ-
ʤʘʥʠʠ ʠʤʝʶʪ ʩʪʘʪʫʩ ʨʝʜʢʠʭ, ʩʦʢʨʘʱʘʶʱʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʦʚ, 
ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʷʚʣʷʶʪʩʷ ʤʘʩʩʦʚʳʤʠ, 
ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ. ʇʨʠʥʠʤʘʷ 
ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʦʪ ʬʘʢʪ, ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘ ʯʠʩ-
ʣʝʥʥʦʩʪʴʶ ʚʠʜʘ, ʥʦ ʠ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʦʝʤʦʚ ʢʘʢ ʤʝʩʪʦʦʙʠʪʘ-
ʥʠʝʤ ʣʠʯʠʥʦʢ. 
ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ ʜʚʫʤ ʛʦʜʘʤ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʣʸʪ ʩʪʨʝʢʦʟ ʩʤʝʩʪʠʣʩʷ ʩ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʣʝʪʘ 
ʥʘ ʢʦʥʝʮ ʚʝʩʥʳ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʪʨʝʢʦʟ ʩʪʘʥʮʠʠ ʜʦʧʦʣʥʠʣʩʷ 
ʦʜʥʠʤ ʚʠʜʦʤ. ʉʧʝʢʪʨ ʧʠʪʘʥʠʷ ʩʪʨʝʢʦʟ ʚ ʮʝʣʦʤ ʦʩʪʘʣʩʷ ʥʝʠʟ-
ʤʝʥʥʳʤ. ʏʠʩʣʝʥʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʭʠʨʦʥʦʤʠʜʳ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʦʪʨʷʜʘ Diptera. ʇʨʠʯʝʤ ʭʠʨʦʥʦʤʠʜʳ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʞʝʣʫʜʢʘʭ 
ʩʪʨʝʢʦʟ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʤʘʷ ð ʥʘʯʘʣʝ ʠʶʥʷ, ʚ ʦʩʪʘʣʴʥʳʝ ʤʝʩʷ-
ʮʳ ʯʠʩʣʝʥʥʦʩʪʴ ʭʠʨʦʥʦʤʠʜ ʫʧʘʣʘ. 

 
 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 
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ʋɼʂ 551.513.3(261.245) 

 
ʈ. ɺ. ɸʙʨʘʤʦʚ, ʉ. ʅ. ʂʨʘʩʠʣʴʥʠʢʦʚ 

(ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ  

ʠʤ. ʇ. ʇ. ʐʠʨʰʦʚʘ ʈɸʅ) 

 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʪʠʩʪʠʢʠ ʣʝʪʘ 2007 ʛʦʜʘ  

ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʛ. ʂʣʘʡʧʝʜʳ,  

ɹʠʦʩʪʘʥʮʠʠ ɿʀʅ ʈɸʅ ʠ çɺʠʪʷʟʷè
*
  

 
ʅʘ ʠʥʪʝʨʚʘʣʝ ʠʶʥʴ ð ʩʝʥʪʷʙʨʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʢʦ-

ʨʦʪʢʦ ʦʙʩʫʞʜʘʶʪʩʷ ʝʞʝʩʫʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʘʪʤʦʩʬʝʨ-

ʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʢʦʥʮʝʚʦʤ (ʛ. ʂʣʘʡʧʝʜʘ, ʃʠʪʚʘ), ʩʨʝʜʠʥʥʦʤ 

(ɹʠʦʩʪʘʥʮʠʷ ɿʀʅ ʈɸʅ) ʠ çʧʨʠʢʦʨʥʝʚʦʤè (ʤʫʟʝʡʥʦʝ ʩʫʜʥʦ 

çɺʠʪ̫ʟʴè) ʧʫʥʢʪʘʭ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʠʨ-

ʢʫʣʷʮʠʦʥʥʳʡ ʬʦʥ ʥʘʜ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʦʡ ʧʦ ʨʘʩʯʝ-

ʪʘʤ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ, ʩʦʧʦʩʪʘʚʣʷʝʤʦʛʦ ʩ ʜʘʥʥʳʤʠ 

ʠʟʤʝʨʝʥʠʡ ʚʝʪʨʘ ʥʘ ɹʠʦʩʪʘʥʮʠʠ ʠ çɺʠʪʟ̫ʝè. 
 

                                                 
*
 ɺ ʤʘʝ ð ʩʝʥʪʷʙʨʝ ʥʘ ɹʠʦʩʪʘʥʮʠʠ ɿʀʅ ʈɸʅ ʥʘʙʣʶʜʘʣʠ: ɺ. ʅ. 

ɹʫʣʶʢ, ɺ. ʅ. ɻʨʠʥʢʝʚʠʯ, ɺ. ɺ. ʂʦʩʘʨʝʚ, ʇ. ʉ. ʂʪʠʪʦʨʦʚ, ɼ. ʖ. ʃʝʦʢʝ, 

ʄ. ɺ. ʇʘʨʘʥʠʯʝʚʘ, ɸ. ʖ. ʉʠʥʝʣʴʱʠʢʦʚʘ. ʅʘ çɺʠʪʷʟʝè ʥʘʙʣʶʜʘʣʠ: 

ʈ. ɺ. ɸʙʨʘʤʦʚ, ʉ. ʅ. ʂʨʘʩʠʣʴʥʠʢʦʚ, ɺ. ɺ. ʗʢʦʚʣʝʚ. ɼʝʞʫʨʠʣʠ ʩʠʥʦʧ-

ʪʠʢʠ ɸʆ ʀʆ ʈɸʅ: ʆ. ʅ. ɼʦʙʨʳʜʥʝʚʘ, ʉ. ʅ. ʀʚʘʥʦʚ, ɺ. ʀ. ʂʦʟʣʦʚʠʯ. 
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Daily measurements of air temperature, relative humidity, 

atmospheric pressure and precipitation are scrutinized and dis-

cussed briefly at points that are localized on the çtopè (Klaipe-

da), çmiddleè (Biostation) and çbaseè (çVITYAZè, Kaliningrad) 

of Curonian spit during JuneðSeptember season of 2007. Circu-

lation pattern includes as resulting wind Biostation and çVIT-

YAZè measurements so summarized (çintegralè) carrying-

out/transfer of air over South-Eastern Baltic Sea calculated on 

synoptical data. Ref. 3, tab. 6, fig. 2. 

 
 

1. ʊʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʚʣʘʞʥʦʩʪʴ 

 
ʃʝʪʦ ʥʘ ʧʦʙʝʨʝʞʴʝ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʠ ʜʣʠʪʩʷ 75 ʩʫ-

ʪʦʢ ð ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠʶʥʷ ʜʦ ʢʦʥʮʘ ʘʚʛʫʩʪʘ. ʕʪʦ ʩʘʤʳʡ 

ʢʦʨʦʪʢʠʡ ʩʝʟʦʥ ʚ ʨʝʛʠʦʥʝ. ɺ [1] ʥʘʭʦʜʠʤ: çʅʘʠʙʦʣʝʝ ʪʝʧʣʘʷ 
ʯʘʩʪʴ ʣʝʪʘ, ʢʦʛʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʳʰʝ 
15ę, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 70 ʜʥʝʡ ʥʘ ʧʦʙʝʨʝʞʴʝ ʜʦ 85 ʜʥʝʡ ʥʘ ʶʛʝ ʦʙ-
ʣʘʩʪʠ ʠ ʜʣʠʪʩʷ ʩ 9ð26 ʠʶʥʷ ʜʦ 27 ʘʚʛʫʩʪʘ ð 6 ʩʝʥʪʷʙʨʷè. 
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʷʪʩʷ ʧʦʤʝʩʷʯʥʳʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʠʭ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ, ʚʳ-
ʯʠʩʣʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʚ ʧʫʥʢʪʘʭ ʂʣʘʡʧʝʜʘ-ʤʦʨʩʢʘʷ 

[2], ʥʘ ɹʠʦʩʪʘʥʮʠʠ ɿʀʅ ʈɸʅ ʚ ʧʦʩ. ʈʳʙʘʯʠʡ ʥʘ ʙʝʨʝʛʫ ʂʫʨʰ-

ʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʥʘ ʤʫʟʝʡʥʦʤ ʩʫʜʥʝ çɺʠʪʷʟʴè [3] ʚ ʧʨʠʫʩʪʴʝʚʦʤ 
ʫʯʘʩʪʢʝ ʨ. ʇʨʝʛʦʣʠ. ɼʘʥʳ ʩʨʝʜʥʠʝ ʩ ʠʭ ʩʠʛʤʘʤʠ ʠ ʧʨʠʚʝʜʝʥʥʳʡ 
ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ŭ'=ů/R, ʛʜʝ R ð ʨʘʟʥʦʩʪʴ ʥʘʠʙʦʣʴʰʝʛʦ 
ʠ ʥʘʠʤʝʥʴʰʝʛʦ ʟʥʘʯʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1 
 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʣʝʪʦʤ 2007 ʛ. (Áʉ) 
 

ʇʫʥʢʪ ʥʘʙʣʶʜʝʥʠʷ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ 

ʂʣʘʡʧʝʜʘ 17,3Ñ2,2 17,1Ñ2,3 19,0Ñ2,9 14,2Ñ1,3 

ɹʠʦʩʪʘʥʮʠʷ 17,7Ñ2,3 16,4Ñ1,9 18,6Ñ2,6 13,8Ñ1,0 

çɺʠʪʷʟʴè 18,4Ñ2,8 17,5Ñ2,5 19,5Ñ3,4 14,2Ñ1,4 

ʉʨʝʜʥʝʝ 
ŭ' 

17,8Ñ0,6 
0,54 

17,0Ñ0,6 
0,54 

19,0Ñ0,4 
0,44 

14,1Ñ0,2 
0,50 
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʚ 2007 ʛ. ʥʘʠʙʦʣʝʝ ʪʝʧ-

ʣʳʤ ʤʝʩʷʮʝʤ ʙʳʣ ʘʚʛʫʩʪ, ʥʦ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝ-

ʨʝʥʘ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʤʝʩʷʮʳ: ʥʘ ɹʠʦʩʪʘʥʮʠʠ ð ʚ ʠʶʥʝ (12-ʛʦ 

ʚ 18 ʯ, 26,0Áʉ), ʥʘ çɺʠʪʷʟʝè ʠ ʚ ʂʣʘʡʧʝʜʝ ð ʚ ʠʶʣʝ (16-ʛʦ 31,0 ʠ 

31,2Áʉ ʚ 18 ʯ, 17-ʛʦ 29,0 ʠ 29,0Áʉ ʚ 9 ʠ 18 ʯ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʭʣʘʜʥʦʝ ʣʝʪʦ ð ʥʘ ɹʠʦʩʪʘʥʮʠʠ, ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʩʝʚʝʨʥʦʡ (ʂʣʘʡʧʝʜʘ) ʠ ʶʞʥʦʡ (çɺʠʪʷʟʴè) ʪʦʯʢʘʤʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʩʠʣʴʥʦʤ ʧʨʦʛʨʝʚʝ ʚʦʜʳ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ 

ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ. ʈʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ çʚʦʜʘ ð ʚʦʟʜʫʭè ʧʦ 

ʙʣʠʟʧʦʣʫʜʝʥʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʥʘ ɹʠʦʩʪʘʥʮʠʠ ʦʩʪʘʝʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʭʦʪʷ ʚ ʮʝʣʦʤ ʵʪʘ ʚʝʣʠʯʠʥʘ ʤʦʥʦʪʦʥʥʦ 

ʧʦʥʠʞʘʝʪʩʷ (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2 

 

ʈʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ çʚʦʜʘ ð ʚʦʟʜʫʭè ʣʝʪʦʤ 2007 ʛ. (Áʉ) 
 

ʇʫʥʢʪ ʥʘʙʣʶʜʝʥʠʷ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ 

ɹʠʦʩʪʘʥʮʠʷ 2,7 2,3 2,0 0,7 

çɺʠʪʷʟʴè 1,8 0,8 0,2 ï0,3 

 

ɹʠʦʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʪʤʝʣʦʤ ʙʝʨʝʛʫ ʤʝʣʢʦʚʦʜʥʦʛʦ ʟʘ-

ʣʠʚʘ, çɺʠʪʷʟʴè ð ʚ ʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨʝʢʠ ʩ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʤr ʫʢʣʦʥʦʤ, ʛʜʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʩʢʘʟʳʚʘʶʪʩʷ ʩʛʦʥʥʦ-

ʥʘʛʦʥʥʳʝ ʷʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʟʦʥʥʳʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟ-

ʜʫʭʘ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʚ ʘʚʛʫʩʪʝ. ʆʙʱʝʝ ʧʦʥʠʞʝʥʠʝ ʩʨʝʜʥʠʭ ʟʘ 

ʤʝʩʷʮ ʨʘʟʥʦʩʪʝʡ çʚʦʜʘ ð ʚʦʟʜʫʭè ʣʝʪʦʤ 2007 ʛ., ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʟʘʩʣʫʞʠʚʘʝʪ ʦʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʠ ʵʪʠʭ ʦʙʩʪʦʷʪʝʣʩɹʪʚʘʭ. 

ɺ ʪʘʙʣʠʮʘʭ 3 ʠ 4 ʧʨʠʚʦʜʷʪʩʷ ʩʨʝʜʥʠʝ ʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʦ 

ʠʟʤʝʨʝʥʠʷʤ ʂʣʘʡʧʝʜʳ, ɹʠʦʩʪʘʥʮʠʠ ʠ çɺʠʪʷʟʷè. 

 
ʊʘʙʣʠʮʘ 3 

ʉʨʝʜʥʝʝ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʣʝʪʦʤ 2007 ʛ. 
 

ʇʫʥʢʪ ʥʘʙʣʶʜʝʥʠʷ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ 

ʂʣʘʡʧʝʜʘ 1010,2Ñ7,1 1006,0Ñ7,7 1011,4Ñ4,1 1011,5Ñ6,7 
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ɹʠʦʩʪʘʥʮʠʷ 1010,7Ñ8,6 1007,0Ñ7,0 1012,5Ñ3,9 1012,3Ñ6,6 

çɺʠʪʷʟʴè 1013,0Ñ8,7 1009,5Ñ6,8 1014,8Ñ3,8 1014,4Ñ6,2 

ʉʨʝʜʥʝʝ 

ŭ' 

1011,3Ñ1,5 

0,54 

1007,5Ñ1,8 

0,51 

1012,9Ñ1,7 

0,50 

1012,7Ñ1,5 

0,52 

 

ʊʘʙʣʠʮʘ 4 
 

 

ʉʨʝʜʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʣʝʪʦʤ 2007 ʛ. 
 

 

ʇʫʥʢʪ ʥʘʙʣʶʜʝʥʠʷ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ 

ʂʣʘʡʧʝʜʘ 74Ñ14 84Ñ8 78Ñ10 79Ñ9 

ɹʠʦʩʪʘʥʮʠʷ 74Ñ9 82Ñ7 79Ñ9 76Ñ8 

çɺʠʪʷʟʴè 67Ñ11 76Ñ11 75Ñ8 76Ñ8 

ʉʨʝʜʥʝʝ 

ŭ' 

72Ñ4 

0,57 

81Ñ4 

0,50 

77Ñ2 

0,50 

77Ñ2 

0,66 

 

ɿʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʩʶʜʫ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʥʦʨʤʘʣʴʥʦʛʦ 

(1013,3 ʛʇʘ), ʠ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʚ ʩʨʝʜʥʝʤ ʜʘʚʣʝʥʠʝ ʦʪʤʝʯʝʥʦ ʚ 

ʠʶʣʝ (1007,5Ñ1,8) ð ʤʝʩʷʮʝ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʡ ʣʝʪʥʝʡ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚ 2007 ʛ. ɺ ʂʣʘʡʧʝʜʝ ʠ ʥʘ ɹʠʦʩʪʘʥʮʠʠ ʜʘʚʣʝʥʠʝ ʚ ʮʝʣʦʤ 

ʥʠʞʝ, ʯʝʤ ʥʘ çɺʠʪʷʟʝè, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʦʩʦʙʝʥʥʦ ʧʦ ʠʶʣʴʩʢʠʤ ʜʘʥʥʳʤ. 

ʉʨʝʜʥʠʝ ʙʣʠʟʢʠ, ʠʭ ʨʘʩʩʝʷʥʠʝ (Ñů) ʥʝʚʝʣʠʢʦ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʚʩʶʜʫ ʠʤʝʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʦʨʷʜʦʢ, ʚʢʣʶʯʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʚʦʟʜʫʭʘ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ (ʪʘʙʣ. 1, 3, 4) ŭ'=1/12Ɇ12= 

= 0,53 Ñ 0,05. ʕʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʟʥʘʢʦʤ ʦʜʠʥʘʢʦʚʦʩʪʠ 

ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʘʨʘʤʝʪʨʦʚ, ʪ. ʝ. ʩʭʦʜʩʪʚʘ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʦ ʠʟʤʝʨʝʥʠʷʤ 

ʂʣʘʡʧʝʜʳ, ɹʠʦʩʪʘʥʮʠʠ ʠ çɺʠʪʷʟʷè. 

ʆʩʨʝʜʥʝʥʥʳʝ ʧʦ ʪʨʝʤ ʧʫʥʢʪʘʤ ʨʝʘʣʠʟʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ (ʨʠʩ. 1) ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʥʝʧʨʘʚʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʚʝʣʠʯʠʥʳ 

ð ʧʝʨʝʤʝʞʘʶʱʠʝʩʷ ʧʦʜʲʝʤʳ ʠ ʩʧʘʜʳ. ʇʫʪʝʤ ʧʦʜʩʯʝʪʘ ʠʪʝʨʘ-

ʮʠʡ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʠʨʘʱʝʥʠʡ ʦʜʥʦʛʦ 

ʟʥʘʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʫʧʝʨʠʦʜʫ ʢʦʣʝʙʘʥʠʷ) ʙʳʣʠ ʚʳʯʠʩ-
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ʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦ ʪʨʝʤ ʧʫʥʢʪʘʤ, ʘ ʧʦ ɹʠʦʩʪʘʥʮʠʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʥʠʝ ʧʝʨʠʦ-

ʜʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 

(ʪʘʙʣ. 5). 
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ʈʠʩ. 1. ʍʦʜ ʦʩʨʝʜʥʝʥʥʳʭ ʧʦ ʪʨʝʤ ʧʫʥʢʪʘʤ  
(ʂʣʘʡʧʝʜʘ, ɹʠʦʩʪʘʥʮʠʷ, çɺʠʪʷʟʴè) ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʘ),  

ʪʝʤʧʝʨʘʪʫʨʳ (ʙ) ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ (ʚ),  
ʠʶʥʴ ð ʩʝʥʪʷʙʨʴ 2007 ʛ., 122 ʜʥʷ 

 

 
ʊʘʙʣʠʮʘ 5 

 

 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʚ ʠʟʤʝʥʝʥʠʷ (ʩʫʪ) ʪʝʤʧʝʨʘʪʫʨʳ (tÁ) 

ʚ ʮʝʣʦʤ ʟʘ ʣʝʪʦ 2007 ʛ.; ʧʦ ɹʠʦʩʪʘʥʮʠʠ ʪʘʢʞʝ ʘʪʤ. ʜʘʚʣʝʥʠʷ (ʈ)  

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ (r) 
 

 

ʇʫʥʢʪ ʥʘʙʣʶʜʝʥʠʷ  ʀʶʥʴ ð ʠʶʣʴ ð ʘʚʛʫʩʪ ð ʩʝʥʪʷʙʨʴ ʉʨʝʜʥʝʝ 

ʂʣʘʡʧʝʜʘ 4,9 (tÁ)  

ɹʠʦʩʪʘʥʮʠʷ 5,2 (ʈ) 5,4 (tÁ) 4,2 (r) 4,9Ñ0,6 

çɺʠʪʷʟʴè  4,4 (tÁ)  ŭ' 0,50 

ʉʨʝʜʥʝʝ 

ŭ' 

4,9Ñ0,5 (tÁ) 

0,50 

 

 

 

 

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʝ ʚ ʪʘʙʣʠʮʝ 5, ʧʦʣʫʯʝʥʳ ʧʦʜʩʯʝʪʦʤ ʠʪʝʨʘʮʠʡ ʨʘʟʣʠʯʥʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ. ʆʩʨʝʜʥʝʥʠʝ 

ʧʨʝʩʣʝʜʦʚʘʣʦ ʮʝʣʴ ʩʦʢʨʘʱʝʥʠʷ ʠʣʣʶʩʪʨʘʮʠʡ, ʘ ʚʳʰʝʧʨʠʚʝ-

ʜʝʥʥʦʝ ʦʙʩʫʞʜʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʭʦʜʩʪʚʝ ʩʪʨʫʢʪʫʨʳ ʦʜʥʦ-

ʠʤʝʥʥʳʭ ʨʷʜʦʚ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʵʪʦʡ ʦʧʝʨʘʮʠʠ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʦʮʝʥʢʘ ʚʘʨʠʘʮʠʠ ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʩʷʯ-

ʥʳʭ ʨʷʜʦʚ (ŭ'=0,50) ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʮʝʥʢʠ ʚʘʨʠʘʮʠʠ ʠʭ ʯʠʩ-

ʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʝʨʠʦʜʘ (4,2ð5,4 ʩʫʪ) 

ʚʝʩʴʤʘ ʙʣʠʟʢʦ ʢ ʦʙʱʝʠʟʚʝʩʪʥʦʤʫ ʩʠʥʦʧʪʠʯʝʩʢʦʤʫ ʤʘʢʩʠʤʫʤʫ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ å 4 ʩʫʪ. 

 

 
2. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ 

 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʩʘʜʢʠ ʠʤʝʶʪ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʨʝʧʨʝ-

ʟʝʥʪʘʪʠʚʥʦʩʪʠ. ʃʝʪʥʠʝ ʜʦʞʜʠ ʚʳʧʘʜʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʨʘʩ-
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ʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ ʥʝʢʦʪʦʨʦʡ ʧʣʦʱʘʜʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʤʦʟʘʠʯʥʦʝ. ɺ ʣʝʪʥʠʡ ʩʝʟʦʥ 2007 ʛ. ʥʘʜ 

ʨʝʛʠʦʥʦʤ ʠʟ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʦʙʣʘʢʦʚ ʚʳʧʘʜʘʣʠ ʢʨʘʪʢʦʚʨʝ-

ʤʝʥʥʳʝ ʜʦʞʜʠ, ʩʤʝʥʷʚʰʠʝʩʷ ʪʘʢʠʤʠ ʞʝ ʢʦʨʦʪʢʠʤʠ ʧʨʦʤʝʞʫʪ-

ʢʘʤʠ ʧʨʦʷʩʥʝʥʠʡ. ɻʨʦʟʳ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʦʪʤʝʯʝʥʳ ʥʘ ʠʥ-

ʪʝʨʚʘʣʝ ʠʶʥʴ ð ʩʝʥʪʷʙʨʴ 9 ʨʘʟ (ʜʥʠ ʩ ʛʨʦʟʘʤʠ); ʥʘ çɺʠʪʷʟʝè 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ 18 ʜʥʝʡ ʩ ʛʨʦʟʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ: 

ʥʘ çɺʠʪʷʟʝè 13+20+17+15=65 ʠʟ 122, ʧʦ ʜʘʥʥʳʤ ɹʠʦʩʪʘʥʮʠʠ 

12+14+15+11=52. ʄʝʩʷʯʥʳʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʥʘ ɹʠʦʩʪʘʥʮʠʠ ʠ 

çɺʠʪʷʟʝè ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʪʦʞʜʝʩʪʚʝʥʥʳ, ʚ ʩʝʥʪʷʙʨʝ ʥʘ çɺʠʪʟ̫ʝè 

ʥʘ 14 % ʙʦʣʴʰʝ: 40,9 ʤʤ ʠ 35,4 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʚ ʘʚʛʫʩʪʝ 

ʨʘʩʭʦʞʜʝʥʠʝ ʥʘʠʙʦʣʴʰʝʝ: 141 ʠ 83 ʤʤ (ʥʘ çɺʠʪʟ̫ʝè ʙʦʣʴʰʝ) ð 

ʪʘʙʣʠʮʘ 6. 
 

ʊʘʙʣʠʮʘ 6 
 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʣʝʪʦʤ 2007 ʛ.:  

ʩʫʤʤʘ ʚ ʤʤ ʟʘ ʤʝʩʷʮ (Ɇ), ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʜʦʞʜʷʤʠ (n),  

ʩʨʝʜʥʝʝ ʟʘ ʜʦʞʜʴ (ʜʦʞʜʣʠʚʳʡ ʜʝʥʴ), 1/nɆ 
 

ʇʫʥʢʪ ʥʘʙʣʜʁʝʥʠʷ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ 

ɹʠʦʩʪʘʥʮʠʷ: Ɇ, n 
1/n Ɇ 

79,1 (12) 
6,6 

172,6 (14) 
12,3 

83,3 (15) 
5,6 

35,4 (11) 
3,2 

çɺʠʪʷʟʴè: Ɇ, n 
1/n Ɇ 

79,1 (13) 
6,1 

173,5 (20) 
8,7 

140,8 (17) 
8,3 

40,9 (15) 
2,7 

 
ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʜʦʞʜʷʤʠ ʚ ʘʚʛʫʩʪʝ: ʥʘ ɹʠʦʩʪʘʥʮʠʠ ð 15, 

ʥʘ çɺʠʪʷʟʝè ð 17. ɺ 12 ʩʣʫʯʘʷʭ ʜʘʪʳ ʚʳʧʘʜʝʥʠʷ ʩʦʚʧʘʜʘʁ ʪ; ɺ 
3 ʩʣʫʯʘʷʭ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʙʦʣʴʰʝ ʥʘ ɹʠʦʩʪʘʥʮʠʠ, ʚ 9 ʩʣʫʯʘʷʭ 
ʙʦʣʴʰʝ ʥʘ çɺʠʪʷʟʝ; 22-ʛʦ ʠ 23-ʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʚʰʠʭ ʦʩʘʜ-
ʢʦʚ ʦʜʠʥʘʢʦʚʦʝ: 6,3 ʠ 7,6 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 24-ʛʦ ʨʘʩʭʦʞʜʝʥʠʷ 
ʤʝʞʜʫ ɹʠʦʩʪʘʥʮʠʝʡ ʠ çɺʠʪʷʟʝʤè ʥʘʠʙʦʣʴʰʝʝ: 1,6 ʠ 33,7 ʤʤ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ (ʩʤ. ʥʠʞʝ). 

 
ʕʢʩʪʨʘʦʨʜʠʥʘʨʥʳʡ ʜʦʞʜʴ 33,7 ʤʤ ʚ ʘʚʛʫʩʪʝ (ʩʧʨʘʚʢʘ) 

 
ʕʢʩʪʨʘʦʨʜʠʥʘʨʥʳʡ ʜʦʞʜʴ 33,7 ʤʤ ʚʳʧʘʜʘʣ ʥʘ çɺʠʪʷʟʝè 

ʤʝʞʜʫ 12 ʯ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ 23-ʛʦ ʠ 12 ʯ 24-ʛʦ ʘʚʛʫʩʪʘ. 
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ʇʦʛʦʜʫ ʨʝʛʠʦʥʘ 23-ʛʦ ʦʧʨʝʜʝʣʷʣʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʧʝʨʠ-

ʬʝʨʠʷ ʮʠʢʣʦʥʘ 1006 ʩ ʮʝʥʪʨʦʤ 49Ü ʩ. ʰ. 03Ü ʚ. ʜ. ð ʤʝʞʜʫ ʇʘ-

ʨʠʞʝʤ ʠ ʃʶʢʩʝʤʙʫʨʛʦʤ (ʩʠʥʦʧʪʠʢ ʆ. ʅ. ɼʦʙʨʳʜʥʝʚʘ). ʅʘ çɺʠʪʷ-

ʟʝè ʧʨʠ ʜʘʚʣʝʥʠʠ 1016,3 ʛʇʘ ʠʟʤʝʨʝʥ ʚʝʪʝʨ ʦʪ ʖɺ 3,1 ʤ/ʩ. ʅʘ 

ɹʠʦʩʪʘʥʮʠʠ ʚʝʪʝʨ ʜʫʣ ʦʪ ʖ 2,0 ʤ/ʩ ʚ ʧʦʣʜʝʥʴ ʠ ʦʪ ɿʉɿ ʚʝʯʝʨʦʤ 

ʧʨʠ ʪʦʤ ʞʝ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ: 1014,3ð1014,4 ʛʇʘ. 
ʆʧʨʝʜʝʣʷʶʱʠʡ ʧʦʛʦʜʫ ʮʝʥʪʨ 24-ʛʦ ʘʚʛʫʩʪʘ ð ʮʠʢʣʦʥ 1012, 

58Ü ʩ. ʰ. 19Ü ʚ. ʜ., ʎʝʥʪʨʘʣʴʥʘʷ ɹʘʣʪʠʢʘ (ʩʠʥʦʧʪʠʢ ɺ. ʀ. ʂʦʟʣʦ-
ʚʠʯ). ʅʘ çɺʠʪʷʟʝè ʧʨʠ ʜʘʚʣʝʥʠʠ 1017,4 ʛʇʘ ʠʟʤʝʨʝʥ ʚʝʪʝʨ ʦʪ 
ʉʉɺ 1,3 ʤ/ʩ; ʥʘ ɹʠʦʩʪʘʥʮʠʠ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʚʝʪʝʨ ʦʪ ʉʉɿ 2,0 ʤ/ʩ, 
ʜʘʚʣʝʥʠʝ 1015,3 ʛʇʘ; ʚʝʯʝʨʦʤ ʦʪ ɿʉɿ 2,2 ʤ/ʩ ʧʨʠ ʜʘʚʣʝʥʠʠ 
1018,8 ʛʇʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʦʙʦʠʭ ʧʫʥʢʪʘʭ ʙʳʣʘ 20ð
19Üʉ; ʥʘ ɹʠʦʩʪʘʥʮʠʠ ʠʟʤʝʨʝʥʦ 24-ʛʦ ʢ ʧʦʣʫʜʥʶ 0,6 ʤʤ ʦʩʘʜʢʦʚ, 
ʢ ʚʝʯʝʨʫ 1,0 ʤʤ; ʚ ʩʫʤʤʝ 1,6 ʤʤ. 

 

 
3. ʎʠʨʢʫʣʷʮʠʦʥʥʳʡ ʬʦʥ 

 
ʎʠʨʢʫʣʷʮʠʦʥʥʳʡ ʬʦʥ ð ʥʘʟʚʘʥʠʝ ʫʩʣʦʚʥʦʝ, ʧʦʜ ʢʦʪʦʨʳʤ 

ʧʦʥʠʤʘʶʪʩʷ ʟʜʝʩʴ ʥʝʢʦʪʦʨʳʝ ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʦʪ-
ʣʠʯʠʝ ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʩʫʞʜʘʚ-
ʰʠʭʩʷ ʚʳʰʝ. ʕʪʦʪ ʬʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʤʘʡ ð 
ʩʝʥʪʷʙʨʴ 2007 ʛ., ʧʝʨʝʢʨʳʚʘʶʱʝʤ ʩʦʙʩʪʚʝʥʥʦ ʣʝʪʥʠʡ ʩʝʟʦʥ, ʠ 
ʚʢʣʶʯʘʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʚʝʪʝʨ W ð ʚʝʢʪʦʨʥʦ ʦʩʨʝʜʥʝʥʥʳʝ 
ʜʘʥʥʳʝ ɹʠʦʩʪʘʥʮʠʠ ʠ çɺʠʪʷʟʷè (ʪʘʙʣ. 7). 

 

ʊʘʙʣʠʮʘ 7 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʬʦʥʘ (ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ) 
ʣʝʪʦʤ 2007 ʛʦʜʘ. 

 

ʇʦʢʘʟʘʪʝʣʴ V VI  VII  VIII  IX 

KZ, ʢʦʵʬʬʠʮʠʝʥʪ ʮʠʢʣʦʥʠʯʥʦʩʪʠ 0,45 0,57 0,68 0,55 0,37 

Þ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʛʇʘ/ʛʨʘʜ ʤʝʨʠʜ.  3,6 11,1 3,2 5,0 5,2 

ɓ, W ʥʘʧʨ. ʛʨʘʜ 43 266 71 54 94 

ɹʠʦʩʪʘʥʮʠʷ:  
W ʥʘʧʨ. ʛʨʘʜ.  
ʤʦʜʫʣʴ, ʤ/ʩ 

 
84 
1,3 

 
101 
0,3 

 
90 
1,9 

 
101 
0,4 

 
87 
0,4 

çɺʠʪʷʟʴè:       
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W ʥʘʧʨ. ʛʨʘʜ.  
ʤʦʜʫʣʴ, ʤ/ʩ 

57 
1,6 

68 
1,2 

71 
2,2 

45 
0,9 

62 
1,3 

 

ʇʨʠʤʝʯʘʥʠʝ. ʅʘʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʪʨʘ W ʠ ʠʥʪʝ-
ʛʨʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ɓ ʦʪʣʠʯʘʝʪʩʷ ʦʪ çʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦè ʥʘ 180ę ʠ 
ʦʟʥʘʯʘʝʪ çʢʫʜʘè, ʘ ʥʝ çʦʪʢʫʜʘè. 

ɼʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʬʦʥʘ: ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʮʠʢʣʦʥʠʯʥʦʩʪʠ KZ (1) ð ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʥʝʡ ʩ 

ʮʠʢʣʦʥʠʯʝʩʢʠʤʠ ʚʣʠʷʥʠʷʤʠ ʚ ʜʘʥʥʦʤ ʤʝʩʷʮʝ ʢ ʦʙʱʝʤʫ ʢʦʣʠ-

ʯʝʩʪʚʫ ʜʥʝʡ ʚ ʵʪʦʤ ʤʝʩʷʮʝ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʥʘ, ʢʘʢ ʠ ʚʳʰʝ, 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʧʦʤʝʩʷʯʥʦʤ ʦʙʦʙʱʝʥʠʠ); ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚʳʥʦʩʘ 

(ʧʝʨʝʥʦʩʘ) ʥʘʜ ʨʝʛʠʦʥʦʤ Þ (2) ð ʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʩʪʠ ʩʨʝʜʥʠʭ 

ʜʘʚʣʝʥʠʡ ʚ ʮʝʥʪʨʝ ʚʣʠʷʚʰʠʭ ʘʥʪʠʮʠʢʣʦʥʦʚ P(Az) ʠ ʮʠʢʣʦʥʦʚ 

P(Zn) ʢ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʥʠʤʠ, ʚʳʯʠʩʣʷʝʤʦʤʫ ʧʦ ʠʭ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʰʠʨʦʪʝ ű ʠ ʜʦʣʛʦʪʝ ɚ (ȹ ʦʟʥʘʯʘʝʪ ʨʘʟ-

ʥʦʩʪʴ, ʠʥʜʝʢʩ m ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʟʥʦʩʪʴ ʜʦʣʛʦʪ ʧʝʨʝʚʝʜʝʥʘ ʚ 

ʛʨʘʜʫʩʳ ʤʝʨʠʜʠʘʥʘ); ʥʘʧʨʘʚʣʝʥʠʝ ʚʳʥʦʩʘ (ʧʝʨʝʥʦʩʘ) ɓ (3) ð ʘʨʢ-

ʪʘʥʛʝʥʩ ʦʪʥʦʰʝʥʠʷ ʨʘʟʥʦʩʪʠ ʜʦʣʛʦʪ ʢ ʨʘʟʥʦʩʪʠ ʰʠʨʦʪ ʦʩʨʝʜʥʝʥ-

ʥʳʭ ʘʥʪʠʮʠʢʣʦʥʘ ʠ ʮʠʢʣʦʥʘ (ʟʥʘʢ ç+è ʙʝʨʝʪʩʷ, ʢʦʛʜʘ ȹű Ò 0). 

ɺʳʨʘʞʝʥʠʷ (4) ʠ (5), ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ, ʧʦʷʩʥʷʶʪ ʥʘʟʚʘʥ-

ʥʳʝ ʚʳʰʝ ʧʨʦʮʝʜʫʨʳ ʚʳʯʠʩʣʝʥʠʡ, ʯʝʨʪʘ ʩʚʝʨʭʫ ʦʟʥʘʯʘʝʪ 

ʦʩʨʝʜʥʝʥʠʝ. 

 

   )/( AzZnzz DDDK += ;    (1) 
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   2/)( ZnAzm Cos jjll +ÖD=D .  (5) 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʮʠʢʣʦʥʠʯʥʦʩʪʠ KZ ʚ ʦʩʨʝʜʥʝʥʥʦʤ ʟʘ 13 ʣʝʪ 

ʩʝʟʦʥʥʦʤ ʭʦʜʝ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤʳ ʚ ʬʝʚʨʘʣʝ (0,65) ʠ ʥʦʷʙʨʝ 

(0,60), ʤʠʥʠʤʫʤʳ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʷʥʚʘʨʴ (0,51) ʠ ʩʝʥʪʷʙʨʴ 
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(0,46). ʉ ʤʘʨʪʘ ʧʦ ʘʚʛʫʩʪ ʠ ʚ ʦʢʪʷʙʨʝ ð ʜʝʢʘʙʨʝ KZ ʦʩʪʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʩʥʦʚʥʳʭ ʟʥʘʯʝʥʠʡ (0,57Ñ0,02). 

ɺ ʠʶʣʝ 2007 ʛ. ʮʠʢʣʦʥʠʯʥʦʩʪʴ ʙʳʣʘ ʙʦʣʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦ-

ʣʝʪʥʝʡ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʬʝʚʨʘʣʴ; ʦʩʝʥʥʠʡ ʤʠʥʠʤʫʤ ʚʳʰʝʣ ʟʘ 

ʧʨʝʜʝʣʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʨʠʩ. 2). 
 

ʈʠʩ. 2. ʂʦʵʬʬʠʮʠʝʥʪ ʮʠʢʣʦʥʠʯʥʦʩʪʠ (KZ) 

ʚ ʦʩʨʝʜʥʝʥʥʦʤ ʩʝʟʦʥʥʦʤ ʭʦʜʝ ʠ ʣʝʪʦʤ 2007 ʛ. 

 
ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 7 ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʠʡ ʚʝʪʝʨ W, ʠʟʤʝʨʝʥʥʳʡ ʥʘ ɹʠʦʩʪʘʥʮʠʠ ʠ ʥʘ çɺʠʪʷʟʝè, 
ʠʤʝʝʪ ʤʠʥʠʤʫʤ ʚ ʘʚʛʫʩʪʝ, ʥʘʠʙʦʣʝʝ ʞʘʨʢʦʤ ʤʝʩʷʮʝ ʩʝʟʦʥʘ. ɺ 
ʮʝʣʦʤ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʚʝʪʝʨ ʥʘ ɹʠʦʩʪʘʥʮʠʠ (å 1,0 ʤ/ʩ) ʩʣʘʙʝʝ, 
ʯʝʤ ʥʘ çɺʠʪʷʟʝè (å 1,5) ʠ ʙʣʠʞʝ ʢ ʟʦʥʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 
ʟʘʧʘʜ ð ʚʦʩʪʦʢ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 30Á. ʅʘʧʨʘʚʣʝʥʠʝ ʠʥʪʝ-
ʛʨʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ɓ, ʙʦʣʝʝ ʩʦʛʣʘʩʫʶʱʝʝʩʷ ʩ ʚʝʪʨʦʤ çɺʠʪʟ̫ʷè, 
ʯʝʤ ɹʠʦʩʪʘʥʮʠʠ, ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʦʠʭ ʚ ʠʶʥʝ, ʢʦʛʜʘ ʧʝ-
ʨʝʥʦʩ, ʚʳʯʠʩʣʝʥʥʳʡ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʠ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʮʠʢ-
ʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ, ʥʘʧʨʘʚʣʝʥ ʩ ʢʦʥʪʠʥʝʥʪʘ. ʅʦ ʵʪʠʤ, ʚʠ-
ʜʠʤʦ, ʦʙʲʷʩʥʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʠʶʥʝ, ʢʘʢ ʦʙ ʵʪʦʤ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ. 
ɺ ʧʨʠʚʦʜʠʤʦʤ ʥʠʞʝ ʢʦʥʩʧʝʢʪʠʚʥʦʤ ʦʧʠʩʘʥʠʠ ʧʦʤʝʩʷʯʥʳʭ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʠʪʫʘʮʠʡ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ 2007 ʛ. m-ʧʦʣʝ ʦʟʥʘ-
ʯʘʝʪ ʤʘʣʦʛʨʘʜʠʝʥʪʥʦʝ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʢʘ. ʊʦʯʢʘ 
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ʧʨʠʣʦʞʝʥʠʷ, ʨʘʚʥʦʫʜʘʣʝʥʥʘʷ ʦʪ ʦʙʦʙʱʝʥʥʳʭ ʟʘ ʤʝʩʷʮ ʮʝʥʪʨʦʚ 
Zn ʠ Az, ʧʦʟʚʦʣʷʝʪ ʫʩʣʦʚʥʦ çʧʨʠʚʷʟʘʪʴè ʠ ʢʘʢ ʙʳ ʣʦʢʘʣʠʟʦʚʘʪʴ 
ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʧʣʦʱʘʜʠ ʤʝʞʜʫ ʨʘʟʥʦʠʤʝʥʥʳʤʠ ʮʝʥʪʨʘʤʠ 
ʚʳʥʦʩ (ʧʝʨʝʥʦʩ). ʕʪʘ ʪʦʯʢʘ ʷʚʣʷʝʪʩʷ ʩʝʨʝʜʠʥʦʡ ʨʘʩʩʪʦʷʥʠʷ 
ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʠ ð ʧʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ð ʩʝʨʝ-
ʜʠʥʦʡ ʚʝʢʪʦʨʘ ʚʳʥʦʩʘ (ʧʝʨʝʥʦʩʘ), ʥʦʨʤʘʣʴʥʦʛʦ ʢ ʣʠʥʠʠ ʮʝʥ-
ʪʨʦʚ. 

V ʎʝʥʪʨʳ 11 ʚʣʠʷʚʰʠʭ ZnZn (ʪʨʠ m-ʧʦʣʷ) ʛʨʫʧʧʠʨʦ-

ʚʘʣʠʩʴ ʤʝʞʜʫ ʤʝʨʠʜʠʘʥʘʤʠ 10 ʠ 23 ̄ʚ. ʜ.; ʮʠʢʣʦʥʠʯ-

ʥʦʩʪʴ 0,45; ʩʨ. ʮʝʥʪʨ 997Ñ8 ʫ ʦʟ. ɹʦʣʴʤʝʥ, ʖ. ʐʚʝʮʠʷ. 

14 ʠʟ 16 Az (ʦʜʥʦ m-ʧʦʣʝ) ʥʘʭʦʜʠʣʠʩʴ ʤʝʞʜʫ ʧʘʨʘʣʣʝ-

ʣʷʤʠ 47 ʠ 56 ̄ʩ. ʰ.; ʩʨ. ʮʝʥʪʨ 1020Ñ3 ʚ ʄʘʟʫʨʠʠ ʫ ʄʳ-

ʰʠʥʮʘ. ʎʝʥʪʨ ʧʨʠʣʦʞʝʥʠʷ ʚ ʖɺɹ ʚʦʟʣʝ ʖʞʥ.-ʉʨ. ʙʘʥ-

ʢʠ. ʉʣʘʙʳʡ (Þ = 3,57 ʛʇʘ/ʛʨʘʜ) ʚʳʥʦʩ ʥʘʧʨʘʚʣʝʥʠʝʤ 43 ̄

ʧʨʦʠʩʭʦʜʠʣ ʦʪ ʖɿ. 

VI ʎʝʥʪʨʳ 14 ʚʣʠʷʚʰʠʭ ZnZn (3 ʤʘʣʦʛʨʘʜ. ʧʦʣʷ) ʨʘʩʧʦ-

ʣʘʛʘʣʠʩʴ ʚʦʢʨʫʛ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ (9 ʚ ʨ-ʥʝ CENTRAL 

BALT, 8 ʥʘʜ ʘʢʚʘʪʦʨʠʷʤʠ, ʚʢʣʶʯ. ʉʝʚʝʨʥʦʝ ʤʦʨʝ). ʎʠʢ-

ʣʦʥʠʯʥʦʩʪʴ 0,57; ʩʨ. ʮʝʥʪʨ 996Ñ6 ʫ ʅʦʨʯʸʧʠʥʛʘ. 13 AzAz 

ʦʢʦʥʪʫʨʠʚʘʣʠ ʘʨʝʘʣ ʮʠʢʣʦʥʦʚ, ʠʭ ʩʨ. ʮʝʥʪʨ 1027Ñ7 ʥʘʭʦ-

ʜʠʣʩʷ ʥʘ 3 ̄ʢ ʩʝʚʝʨʫ. ʊʦʯʢʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘʜ ʦʟ. ʊʠʩʘʨʝʥ, 

ʖɺ ʐʚʝʮʠʷ. ɺʳʥʦʩ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 11,14 ʛʇʘ/ʛʨʘʜ ʧʨʦ-

ʠʩʭʦʜʠʣ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 266,̄ ʦʪ ʚʦʩʪʦʢʘ. 

VII  ɼʝʩʷʪʴ ʚʣʠʷʚʰʠʭ ZnZn ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʧʘʨʘʣʣʝʣʠ 60  ̄ʠ 

ʩʝʚʝʨʥʝʝ, ʦʪ ʨ-ʥʘ BAILEY ʜʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʘ 11 ʨʘʩ-

ʧʦʣʘʛʘʣʠʩʴ ʚ ʦʙʱʝʤ ʚʦʢʨʫʛ çɺʠʪʷʟʷè (ʢʨʦʤʝ ʟʘʧʘʜʘ); ʮʠʢ-

ʣʦʥʠʯʥʦʩʪʴ 0,68; ʩʨ. ʮʝʥʪʨ 995Ñ7 ʢ N ʦʪ ɻʦʪʣʘʥʜʘ, 

CENTRAL BALT. ʉʨʝʜʥʠʡ ʮʝʥʪʨ ʯʝʪʳʨʝʭ AzAz 1020Ñ2 

(6 ʩʣʫʯʘʝʚ m-ʧʦʣʝʡ) ʚ SE ʇʦʣʴʰʝ, ʨ-ʥ ɿʘʤʦʩʪʴʝ, ʪʦʯʢʘ 

ʧʨʠʣʦʞʝʥʠʷ ʚ NE ʇʦʣʴʰʝ, ʨ-ʥ ʆʨʥʝʪʘ. ʅʘʧʨʷʞʝʥʥʦʩʪʴ 

ʚʳʥʦʩʘ 3,17 ʛʇʘ/ʛʨʘʜ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 71 ̄ʦʪ WSW. 

VIII  ɼʚʘ ʚʣʠʷʚʰʠʭ ʮʠʢʣʦʥʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʨʘʡʦʥʝ ʉʝ-

ʚʝʨʥʦʛʦ ʤʦʨʷ, 2 ð ʚ ʨʘʡʦʥʝ ɹʝʣʦʛʦ ʤʦʨʷ; ʦʩʪʘʣʴʥʳʝ 12 

ð ʚʦʢʨʫʛ ɹʘʣʪʠʢʠ (ʦʜʠʥ ʩʣʫʯʘʡ m-ʧʦʣʷ), ʩʨʝʜʥʠʡ ʮʝʥʪʨ 
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1000Ñ9 ʢ SE ʦʪ ɻʦʪʣʘʥʜʘ CENTRAL BALT; ʮʠʢʣʦʥʠʯ-

ʥʦʩʪʴ 0,55. ɼʚʝʥʘʜʮʘʪʴ AzAz (2 m-ʧʦʣʷ) ʥʘʭʦʜʠʣʠʩʴ ʢ S 

ʠ ʢ ɽ ʦʪ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ; ʩʨ. ʮʝʥʪʨ 1022Ñ4 ʚ NE 

ʇʦʣʴʰʝ ʤʝʞʜʫ ɹʝʣʦʩʪʦʢʦʤ ʠ ɻʨʦʜʥʦ. ɺʳʥʦʩ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʴʶ Þ = 4,99 ʛʇʘ/ʛʨʘʜʫʩ ʤʝʨʠʜʠʘʥʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠ ʁ

54̄  ʦʪ SW. ʊʦʯʢʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘʜ NE ʇʦʣʴʰʝʡ, ɻʦʣʜʘʧ. 

IX  ʀʟ 11 ʚʣʠʷʚʰʠʭ ʮʠʢʣʦʥʦʚ 10 ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʘʢʚʘ-

ʪʦʨʠʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʚ ʙʣʠʞʘʡʰʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ, 1 ʚ 

ʅʦʨʚʝʞʩʢʦʤ ʤʦʨʝ; ʮʠʢʣʦʥʠʯʥʦʩʪʴ 0,37; ʩʨ. ʮʝʥʪʨ 993Ñ7 ʫ 

ʦ. ɻʨʝʩʸ, W ʯʘʩʪʴ ɸʣʘʥʜʩʢʦʛʦ ʤʦʨʷ. ʀʟ 19 Az-ʩʠʪʫʘʮʠʡ 5 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ m-ʧʦʣʷ, ʮʝʥʪʨʳ 11 ʘʥʪʠʮʠʢʣʦʥʦʚ ʥʘʭʦʜʠ-

ʣʠʩʴ ʚ ʮʝʣʦʤ ʢ SE ʦʪ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ SW-NE ʧʦʣʦʩʳ 

ʮʠʢʣʦʥʠʯʝʩʢʦʛʦ ʘʨʝʘʣʘ, 3 ʥʘʜ ɹʨʠʪʘʥʩʢʠʤʠ ʦ-ʚʘʤʠ; ʩʨ. 

ʮʝʥʪʨ 1030Ñ4 ʚ ʨ-ʥʝ ʂʦʣʴʮʝ-ʏʝʥʩʪʦʭʦʚ, ʖʞʥ. ʇʦʣʴh ʘ. 

ɺʳʥʦʩ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ Þ = 5,23 ʛʇʘ/ʛʨʘʜ ʤʝʨʠʜʠʘʥʘ 

ʧʨʦʠʩʭʦʜʠʣ ʦʪ W ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 94,̄ ʪʦʯʢʘ ʧʨʠʣʦʞʝ-

ʥʠʷ ʫ S ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ɻʦʪʣʘʥʜ. 

 

 
ɺʳʚʦʜʳ 

 

1. ʀʟʤʝʨʝʥʠʷ ʂʣʘʡʧʝʜʳ, ɹʠʦʩʪʘʥʮʠʠ ʠ çɺʠʪʷʟʷè ʩʦʛʣʘʩʫ-

ʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

2. ʇʨʠ ʦʙʱʝʤ ʩʭʦʜʩʪʚʝ ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʠʤʝʥʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʥʝʩʠʥʭʨʦʥʥʳ, ʚ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʷʭ ʦʪʤʝʯʝʥʘ ʧʝʨʝʤʝʞʘʝ-

ʤʦʩʪʴ. 

3. ʃʝʪʦʤ 2007 ʛ. ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʤʝʨʝʥʳ ʚ 

ʠʶʣʝ ʠ ʠʶʥʝ, ʩʘʤʳʤ ʪʝʧʣʳʤ ʙʳʣ ʘʚʛʫʩʪ, ʚ ʠʶʣʝ ʧʦʚʪʦʨʷʝʤʦʩʪʴ 

ʮʠʢʣʦʥʦʚ ʙʳʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʬʝʚʨʘʣʝ ð ʥʘʠʙʦʣʝʝ 

ʮʠʢʣʦʥʠʯʝʩʢʦʤ, ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ, ʤʝʩʷʮʝ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺ. ʃ. ɹʦʣʜʳʨʝʚ, ɺ. ʇ. ɹʦʙʳʢʠʥʘ, ɽ. ʄ. ɹʫʨʥʘʰʦʚ 
(ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ  

ʠʤ. ʇ. ʇ. ʐʠʨh ʦʚʘ ʈɸʅ) 

 

ʉʦʩʪʦʷʥʠʝ ʙʝʨʝʛʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  

ʧʦʩʣʝ ʟʠʤʥʝʛʦ ʰʪʦʨʤʦʚʦʛʦ ʧʝʨʠʦʜʘ 
 
ʐʪʦʨʤʦʚʳʝ ʷʚʣʝʥʠʷ ð ʵʪʦ ʩʠʣʴʥʝʡʰʠʡ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʬʘʢʪʦʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʨʘʟʤʳʚʫ ʙʝʨʝʛʘ. ʇʦʵʪʦʤʫ ʠʟʫʯʝ-
ʥʠʝ ʰʪʦʨʤʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʝʨʝʛ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴ-
ʥʳʤ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʩʠʣʴʥʦʛʦ ʟʠʤʥʝʛʦ 
ʰʪʦʨʤʘ, ʧʨʦʰʝʜʰʝʛʦ ʚ ʢʦʥʮʝ ʷʥʚʘʨʷ 2007 ʛ., ʥʘ ʤʦʨʩʢʦʝ ʧʦ-
ʙʝʨʝʞʴʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. ʆʧʨʝʜʝʣʝʥʳ ʫʯʘʩʪʢʠ, ʥʘʠʙʦʣʝʝ 
ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʳʝ ʨʘʟʤʳʚʫ, ʠ ʫʩʪʘʥʦʚʣʝʥ ʩʨʝʜʥʠʡ ʪʝʤʧ 
ʦʪʩʪʫʧʘʥʠʷ ʙʝʨʝʛʘ. 

 

The storms are the strongest natural factor promoting wash-
out of coast. Therefore studying of storm influence on coast is ac-
tual. The article is devoted to influence of the strong winter 
storm, which has been last in the end of January, 2007, on sea 
coast Curonian Spit. The areas, mostly influenced by washing 
out, are described in this work, as if as the average speed of 
coast contraction. 

 
ʐʪʦʨʤʳ, ʢʦʪʦʨʳʝ ʥʘʥʝʩʣʠ ʙʦʣʴh ʦʡ ʫʨʦʥ ʚʩʝʤʫ ʧʦʙʝʨʝʞʴʶ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʤʦʨʩʢʦʤʫ ʙʝʨʝʛʫ ʂʫʨʰʩʢʦʡ ʢʦʩʳ, 
ʧʨʦʭʦʜʠʣʠ 12, 16, 19 ʷʥʚʘʨʷ 2007 ʛ. ʇʦ ʩʠʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʙʝʨʝʛ ʠ ʚʳʟʚʘʥʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ ʰʪʦʨʤ 19 ʷʥʚʘʨʷ ʤʦʞʝʪ ʙʳʪʴ 
ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ ʵʢʩʪʨʝʤʘʣʴʥʳʡ; ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʪʘʢʠʭ 
ʰʪʦʨʤʦʚ ð ʨʘʟ ʚ 50 ʣʝʪ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʩʦʩʪʘʚʣʷʣʘ 
20ð25 ʤ/ʩ. ʅʦ ʚʝʪʝʨ ʚ ʪʝʯʝʥʠʝ ʧʨʝʜʳʜʫʱʠʭ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ 
ʜʫʣ ʩ ʦʜʥʦʛʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʚʳʟʚʘʣʦ 
ʥʘʛʦʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʜʦ 1,5 ʤ. ʇʨʠ ʪʘʢʦʤ ʥʘʛʦʥʝ 
ʚʦʣʥʝʥʠʝ ʜʦ 5ð6 ʙʘʣʣʦʚ ʦʙʝʩʧʝʯʠʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʚʦʣʥʦʚʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʣʷʞ ʠ ʙʝʨʝʛʦʚʫʶ ʜʶʥʫ. 



ʈʘʟʜʝʣ 3. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  
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ʀʥʪʝʥʩʠʚʥʳʡ ʨʘʟʤʳʚ ʙʝʨʝʛʘ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʙʳʣ ʦʙʫʩʣʦʚ-

ʣʝʥ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʦʪ ʢʦʨʥʷ ʠ ʜʦ 30ð35-ʛʦ ʢʤ ʢʦʩʳ ʦʪʤʝʯʘʝʪʩʷ 

ʜʝʬʠʮʠʪ ʧʝʩʯʘʥʳʭ 

ʥʘʥʦʩʦʚ ʥʘ ʧʦʜʚʦʜʥʦʤ 

ʙʝʨʝʛʦʚʦʤ ʩʢʣʦʥʝ. 
ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ 

ʦʙɦʫʶ ʢʘʨʪʠʥʫ ʧʦʩʣʝʜ-
ʩʪʚʠʡ ʟʠʤʥʠʭ ʰʪʦʨʤʦʚ 
ʥʘ ʚʩʝʤ ʤʦʨʩʢʦʤ ʧʦʙʝ-
ʨʝʞʴʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʚ 
ʧʨʝʜʝʣʘʭ ʂʘʣʠʥʠʥʛʨʘʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʦ ʚʠʜʥʦ, 
ʯʪʦ ʙʝʨʝʛ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ 2006 ʛ. ʦʪʩʪʫʧʠʣ 
ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ, ʟʘ ʠʩʢ-
ʣʯʁʝʥʠʝʤ ʫʯʘʩʪʢʘ ʚʙʣʠ-
ʟʠ ʛʨʘʥʠʮʳ ʩ ʃʠʪʚʦʡ. 
ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 
ʚʜʦʣʴʙʝʨʝʛʦʚʦʡ ʧʦʪʦʢ 
ʧʝʩʯʘʥrʭ ʥʘʥʦʩʦʚ ʩʪʘ-
ʥʦʚʠʪʩʷ ʟʜʝʩʴ ʥʘʩʳʱʝʥ-
ʥʳʤ ʠ ʦʪʤʝʯʘʝʪʩʷ ʫʨʘʚ-

ʥʦʚʝʰʝʥʥʳʡ ʙʘʣʘʥʩ ʥʘʥʦʩʦʚ ʚ ʮʝʣʦʤ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʥ ʘʚʘʥʜʶ-
ʥʝ ʦʪʤʝʯʝʥ ʥʘ ʫʯʘʩʪʢʝ ʥʘʧʨʦʪʠʚ ʜʶʥʳ çʕʬʘè, ʥʘ 19-ʤ ʢʤ ʠ ʚ 
ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʢʦʩʳ (ʨʠʩ. 1). 
ʐʪʦʨʤʦʚʳʤ ʨʘʟʨʫʰʝʥʠʷʤ ʧʦʜʚʝʨʛʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʣʷʞʠ ʠ 

ʤʦʨʩʢʦʡ ʩʢʣʦʥ ʘʚʘʥʜʶʥʳ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʤ ʦʙʩʣʝʜʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʦʙʝʨʝʞʴʷ 

ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʧʦ ʤʦʨʩʢʦʤʫ ʩʢʣʦʥʫ ʘʚʘʥʜʶʥʳ ʦʙʨʘʟʦʚʘʣʩʷ 

ʧʦʯʪʠ ʦʪʚʝʩʥʳʡ ʫʩʪʫʧ ʨʘʟʤʳʚʘ ʚʳʩʦʪʦʡ ʜʦ 2,5ð3 ʤ. ʇʦʣʥʦʩʪʴʶ 

ʩʤʳʪʳ ʵʦʣʦʚʳʝ ʧʦʜʫʰʢʠ ʚ ʪʳʣʴʥʦʡ ʯʘʩʪʠ ʧʣʷʞʝʡ ʠ ʟʘʯʘʪʦʯʥʳʝ 

ʘʚʘʥʜʶʥʳ ʰʠʨʠʥʦʡ ʜʦ 7ð8 ʤ ʠ ʚʳʩʦʪʦʡ ʦʪ 1,5 ʜʦ 2,5 ʤ. 

ɺ ʨʘʡʦʥʝ ʧʦʩ. ʈʳʙʘʯʠʡ ʫʩʪʫʧ ʨʘʟʤʳʚʘ ʘʚʘʥʜʶʥʳ ʧʦʜʦʰʝʣ ʢ 

ʚʥʝhʥʝʤʫ ʢʨʘʶ ʦʙʟʦʨʥʦʡ ʧʣʦʱʘʜʢʠ (ʨʠʩ. 2), ʘ ʩʲʝʟʜ ʥʘ ʧʣʷʞ 

ʧʦʯʪʠ ʥʘʧʦʣʦʚʠʥʫ ʫʰʝʣ ʧʦʜ ʚʦʜʫ (ʨʠʩ. 3). ʉʝʚʝʨʥʝʝ ʚʦʣʥʦʛʘʩʠ-

ʪʝʣʷ ʚ ʧʦʩ. ʃʝʩʥʦʝ ʨʘʟʤʳʚ ʘʚʘʥʜʶʥʳ ʙʳʣ ʥʘʩʪʦʣʴʢʦ ʟʥʘʯʠ-

- 16,4 ʤ 

- 9,75 ʤ 

- 3,5 ʤ 

- 6,5 ʤ 

- 12,1ʤ 

- 9,8 ʤ 

- 5,8 ʤ 

- 6,8 ʤ 

- 1,9 ʤ 

- 1,1 ʤ 

- 13,6ʤ 

 0 ʤ 

ʈʠʩ. 1. ɻʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʙʝʨʝʛʘ  

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ 2006ð2007 ʛʛ. 
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ʪʝʣʴʥʳʤ, ʯʪʦ ʥʘʤʝʪʠʣʩʷ ʧʨʦʨʳʚ ʝʝ ʦʩʪʘʪʦʯʥʦʡ ʯʘʩʪʠ ʥʘʛʦʥʥʳ-

ʤʠ ʚʦʜʘʤʠ (ʨʠʩ. 4). ʂ ʟʘʧʘʜʫ ʦʪ ʧʨʦʤʝʥʘʜʘ ʚ ʧʦʩ. ʃʝʩʥʦʝ ʩʤʳʣʦ 

ʚʝʩʴ ʧʝʩʯʘʥʳʡ ʧʦʢʨʦʚ ʥʘʜ ʚʦʣʥʦʛʘʩʠʪʝʣʝʤ ʠ ʦʙʥʘʞʠʣʘʩʴ 

ʥʘʙʨʦʩʢʘ ʠʟ ʚʘʣʫʥʦʚ ʠ ʛʣʳʙ (ʨʠʩ. 5). 
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ʈʠʩ 2. ʅʘʙʝʨʝʞʥʘʷ ʚ ʧʦʩ. ʈʳʙʘʯʠʡ:  

ʘ ð ʜʦ ʰʪʦʨʤʘ, ʙ ð ʧʦʩʣʝ ʰʪʦʨʤʘ 
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ʈʠʩ. 3. ʉʲʝʟʜ ʥʘ ʧʣʷʞ: ʘ ð ʜʦ ʰʪʦʨʤʘ, ʙ ð ʧʦʩʣʝ ʰʪʦʨʤʘ 



ʈʘʟʜʝʣ 3. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  

115 

 

 

 

 

 

 
 

ʘ 

 

 

 

 

 

 

 
 

ʘ 

 

ʙ 
 

ʈʠʩ. 4. ɸʚʘʥʜʶʥʘ ʚ ʧʦʩ. ʃʝʩʥʦʝ: ʘ ð ʜʦ ʨʘʟʤʳʚʘ, ʙ ð ʨʘʟʤʳʪʘʷ 
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ʈʠʩ. 5. ʇʦʩ. ʃʝʩʥʦʝ, ʘʚʘʥʜʶʥʘ ʜʦ ʰʪʦʨʤʘ (ʘ) ʠ ʧʦʩʣʝ ʰʪʦʨʤʘ (ʙ) 
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ʅʘ 1-ʤ ʢʤ ʢʦʩʳ ʠʩʢʫʩʩʪʚʝʥʥʦ ʥʘʨʘʱʝʥʥʫʶ ʚ 80-ʝ ʛʦʜʳ ʤʠ-

ʥʫʚʰʝʛʦ ʚʝʢʘ ʘʚʘʥʜʥʁʫ ʩʤʳʣʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 16 ʤ, ʚ ʪʳʣʴʥʦʡ 

ʯʘʩʪʠ ʧʣʷʞʘ ʚʩʢʨʳʣʩʷ ʚʦʣʥʦʛʘʩʠʪʝʣʴ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ 1984 ʛ. 

(ʧʨʦʬ. 1, ʨʠʩ. 6).  

 

 

ʇʨʦʬʠʣʴ 1 mk. ɼʠʥʘʤʠʢʘ ʙʝʨʝʛʘ 2006-2007 ʛʛ.
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ʅʘ ʩʪʳʢʝ 1ð2 ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʘʚʘʥʜʶʥʫ ʩʤʳʣʦ ʥʘ 2/3 

(ʨʠʩ. 7). 
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ʈʠʩ. 6. ʉʦʚʤʝʱʝʥʥʳʝ ʧʨʦʬʠʣʠ ʘʚʘʥʜʶʥʳ ʠ ʧʣʷʞʘ ʤʦʨʩʢʦʛʦ ʙʝʨʝʛʘ 

ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʧʦ ʩʲʝʤʢʘʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2006 ʛ.  

ʠ ʧʦʩʣʝ ʷʥʚʘʨʩʢʦʛʦ ʰʪʦʨʤʘ 2007 ʛ. 

 

 

Rp 2mk. ʂʦʨʝʥʴ ʢʦʩʳ, ʩʪʳʢ 1-2-ʛʦ ʢʤ
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Rp 3mk. 6-ʡ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ
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ɺ. ʃ. ɹʦʣʜʜʳʨʝʚ, ɺ. ʇ. ɹʦʙʳʢʠʥʘ, ɽ. ʄ. ɹʫʨʥʘʰʦʚ 
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ʈʠʩ. 6. ʇʨʦʜʦʣʞʝʥʠʝ (ʥʘʯʘʣʦ ʥʘ ʩ. 109)  

 
ʅʘ ʩʪʳʢʝ 1ð2-ʛʦ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʘʚʘʥʜʶʥʫ ʩʤʳʣʦ ʥʘ 

2/3 (ʨʠʩ. 7).  
ɺ ʰʪʦʨʤ ʚ ʫʩʪʫʧʘʭ ʨʘʟʤʳʚʘ ʩʪʘʨʳʭ ʙʝʨʝʛʦʚʳʭ ʜʶʥ ʥʘ ʧʝʨ-

ʚʳʭ ʢʠʣʦʤʝʪʨʘʭ ʢʦʨʥʷ ʢʦʩʳ ʦʙʥʘʞʠʣʠʩʴ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʯʚʳ ʠ 
ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. 
ʅʘʠʙʦʣʴʰʠʡ ʨʘʟʤʳʚ ʠʩʧʳʪʘʣʠ ʧʣʷʞʠ ʢʦʩʳ. ɹʳʣʘ ʩʤʳʪʘ 

ʪʦʣʱʘ ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʝʣʠʯʠʥʫ ʦʪ 1 ʜʦ 2 ʤ. 
ʆʜʥʘʢʦ ʫʞʝ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʣʷʞʠ ʥʘʯʘʣʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʩɹʷ ʠ 

ʜʦʩʪʠʛʣʠ ʰʠʨʠʥʳ 30ð40 ʤ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʡ ʣʝʪʥʠʡ ʩʝʟʦʥ. 
ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʠʨʠʥʘ ʧʣʷʞʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 
ʩʦʩʪʦʷʥʠʷ ʙʝʨʝʛʘ. ʀʤʝʥʥʦ ʚ ʪʳʣʴʥʦʡ ʯʘʩʪʠ ʰʠʨʦʢʠʭ ʧʣʷʞʝʡ, ʢʘʢ 
ʧʨʘʚʠʣʦ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʪʷʞʝʥʠʠ, ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʙʝʨʝʛ ʩ 
ʭʘʨʘʢʪʝʨʥʳʤ ʫʩʪʫʧʦʤ ʨʘʟʤʳʚʘ ʚ ʤʦʨʩʢʦʤ ʩʢʣʦʥʝ ʘʚʘʥʜʶʥʳ. 
ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʤʳʪʳʭ ʙʝʨʝʛʦʚʳʭ ʜʶʥ ʠʜʝʪ ʜʣʠ-

ʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʧʣʷʞ ʧʝʩ-
ʯʘʥʳʭ ʥʘʥʦʩʦʚ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʢʦʨʝʥʦ ʙʣʘʛʦʜʘʨʷ 
ʨʘʟʣʠʯʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʙʝʨʝʛʦʟʘʱʠʪʳ: ʫʩʪʨʦʡʩʪʚʫ ʚʦʣʥʦʛʘʩʷ-
ʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʣʝʪʦʢ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʧʝʩʢʘ ʠ ʧʨ. 

ʇʨʦʬʠʣʴ 9 mk. ʋ ʜʶʥʳ ʕʬʘ 
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ʇʨʦʬʠʣʴ 10 mk. ɺʙʣʠʟʠ ʛʨʘʥʠʮʳ ʩ ʃʠʪʚʦʡ
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ʈʠʩ. 7. ʉʪʳʢ 1ð2-ʛʦ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ:  

ʘ ð ʜʦ ʰʪʦʨʤʘ, ʙ ð ʧʦʩʣʝ ʰʪʦʨʤʘ 



ɺ. ʃ. ɹʦʣʜʜʳʨʝʚ, ɺ. ʇ. ɹʦʙʳʢʠʥʘ, ɽ. ʄ. ɹʫʨʥʘʰʦʚ 
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ʇʨʠ ʘʢʪʠʚʥʳʭ ʵʦʣʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʪʳʣʴʥʦʡ ʯʘʩʪʠ ʧʣʷʞʘ 
ʩʥʦʚʘ ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʵʦʣʦʚʳʝ ʧʦʜʫʰʢʠ ʠ ʟʘʯʘʪʦʯ-
ʥʳʝ ʘʚʘʥʜʶʥʳ. ʅʦ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʜʝʡʩʪʚʠʠ ʰʪʦʨʤʦʚ ʵʪʠ 
ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʬʦʨʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʤʚrʘʶʪʩʷ, ʠ ʪʦʣʴʢʦ ʢ 
ʩʝʚʝʨʫ ʦʪ ʧʦʩ. ʄʦʨʩʢʦʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʠʷ ʤʦʨʩʢʦʛʦ ʢʨʘʷ ʘʚʘʥʜʥʁʳ. 
ʂʘʢ ʧʦʢʘʟʘʣʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʟʤʝʨʝʥʠʷ, ʟʘ ʧʨʦʰʝʜʰʠʝ 

ʟʠʤʥʠʝ ʰʪʦʨʤʘ ʚʩʸ ʤʦʨʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʚ ʧʨʝ-
ʜʝʣʘʭ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʨʝʜʥʝʤ ʦʪʩʪʫʧʠʣʦ ʥʘ 7 ʤ. 

 

 
ʋɼʂ 551.464 
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ʆʩʦʙʝʥʥʦʩʪʠ ʘʧʚʝʣʣʠʥʛʘ ʫ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦʡ ʢʦʩ  r

 
ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ ʘʧʚʝʣʣʠʥʛʘ ʚ ʨʘʡʦʥʝ ɹʘʣ-

ʪʠʡʩʢʦʛʦ ʤʦʨʷ, ʧʨʠʤʳʢʘʶʱʝʤ ʢ ʧʦʙʝʨʝʞʴʶ ʂʫʨʰʩʢʦʡ ʢʦ-

ʩʳ, ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪ-

ʨʝʥ ʘʧʚʝʣʣʠʥʛ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʥʘ ʨʘʟʨʝʟʝ, ʧʨʠʤʳʢʘʶ-

ʱʝʤ ʢ ʩʝʨʝʜʠʥʝ ʢʦʩʳ, ʚ ʦʢʪʷʙʨʝ 2005 ʛ. ɺʦʟʥʠʢʰʠʝ ʧʨʠ ʘʧ-

ʚʝʣʣʠʥʛʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʤʦʭʘʣʠʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ 

ʧʨʦʤʦʜʝʣʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʠʥʩʪʦʥʩʢʦʡ ʤʦʜʝʣʠ ʦʢʝʘʥʘ 

(POM). ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʞʝ ʤʦʜʝʣʠ ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ʘʧʚʝʣʣʠʥʛʘ ʥʘ ʨʘʟʨʝʟʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʜʨʫʛʠʤ 

ʨʘʡʦʥʘʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (ʦʪ ʦʩʥʦʚʘʥʠʷ ʢʦʩʳ ʜʦ ʧʦʩ. ʈʳʙʘ-

ʯʠʡ). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ 

ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʧʦʣʝʡ ʧʨʠ ʘʧʚʝʣʣʠʥʛʝ ʥʘ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥ-

ʥʳʭ ʨʘʟʨʝʟʘʭ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʟʘʚʠʩʠʪ 

ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʜʥʘ. ʆʧʨʝʜʝʣʷʶʱʘʷ ʨʦʣʴ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʘʧʚʝʣʣʠʥʛʘ ʚ ʨʘʡʦʥʝ 

ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʩʚʷʟʘʥʘ ʩ ʂʫʨʰʩʢʦ-ʉʘʤʙʠʡʩʢʠʤ ʧʦʜʥʷʪʠʝʤ. 

ɺ ʯʘʩʪʠ ʤʦʨʷ ʦʪ ʦʩʥʦʚʘʥʠʷ ʢʦʩʳ ʜʦ ʂʫʨʰʩʢʦ-ʉʘʤʙʠʡʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ ʘʧʚʝʣʣʠʥʛ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʜʘʥʥʘʷ ʯʘʩʪʴ 
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ʢʦʩʳ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʦʡ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠ ʧʦʤʦʱʠ POM ʪʘʢʞʝ ʠʩʩʣʝʜʫʶʪʩʷ 

ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʨʩʢʦʛʦ ʚʝʪʨʦ-

ʧʘʨʢʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʦʪ ʦʙʲʝʢʪ ʚʣʠʷ-

ʝʪ ʥʘ ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ ʘʧʚʝʣʣʠʥʛʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ 

ʂʫʨʰʩʢʦʡ ʢʦʩʳ. 
 

Features of the upwelling events in the region of the Baltic 

Sea adjacent to the Curonian spit were investigated. Features of 

the upwelling observed at the vertical transect adjacent to the 

middle of the Curonian spit in October 2005 were investigated 

by means of comparison of the field measurement data and 

numerical simulated data. Changes in thermoholine structure 

due to the development of the upwelling were simulated on the 

base of the Princeton Ocean Model (POM). Further on the base 

of this model the upwelling structure at transects adjacent to 

different regions of the Curonian spit (from the base of the spit 

to the Ryibachiy village) was investigated. The results of 

investigation showed that the structures of thermochaline fields 

at all analyzed transects are considerably differ from each other 

during upwelling and depend on the peculiarities of the bottom 

topography. The determining role in the formation of peculiar 

features of the upwelling structure in the region of the Curonian 

spit is connected with the Curonian-Sambian high. In the part of 

the sea from the base of the spit to the Curonian-Sambian high, 

upwelling does not developing, therefore this part of the spit is 

the favorable recreation zone. In the present paper the possible 

consequences of the building of the wind park in the shelf waters 

of the Kaliningrad region are also investigated on the base of 

the POM. The results of the modeling showed that this 

establishment had an influence on the scenario of the upwelling 

development in the coastal waters of the Curonian spit. 
 

 
ɺʚʝʜʝʥʠʝ 

 

ʉʧʫʪʥʠʢʦʚʳʝ ʧʘʥʦʨʘʤʥʳʝ ʩʥʠʤʢʠ ʚ ʧʦʣʝ ʨʘʜʠʦʷʨʢʦʩʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ [2] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʝʨʠʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠ-
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ʝʩʷ ʚʝʪʨʘʤʠ ʩʝʚʝʨʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʨʫʤʙʦʚ, ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦ-

ʜʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʧʦʙʝʨʝʞʴʶ ʂʫʨʰʩʢʦʡ ʢʦʩʳ, ʥʘʙʣʶʜʘʁ ʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʳʝ ʚʦʜʳ. ʇʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʚʦʜ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦ ʩʚʷʟʘʪʴ ʩ ʷʚʣʝʥʠʝʤ ʘʧʚʝʣʣʠʥʛʘ. 

ʉʪʨʫʢʪʫʨʘ ʘʧʚʝʣʣʠʥʛʦʚʳʭ ʚʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʟʤʝʥʝʥʠʷ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʧʦʣʦʩʳ ʭʦʣʦʜʥʳʭ ʚʦʜ ʧʦ ʤʝʨʝ ʩʤʝʱʝʥʠʷ ʚʜʦʣʴ ʙʝʨʝʛʘ, ʟʘʤʝʪ-

ʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʘʧʚʝʣʣʠʥʛʦʚʦʡ ʟʦʥʳ ʚ ʨʘʡʦʥʝ ʂʫʨʰʩʢʦ-

ʉʘʤʙʠʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʩʫʞʝʥʠʝ ʧʦʣʦʩʳ ʭʦʣʦʜʥʳʭ ʚʦʜ ʚʜʦʣʴ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʢʦʩʳ. ʆʜʥʘʢʦ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʘʥʘʣʠʟʝ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʨʘʜʠʦʷʨʢʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʥʝʧʦʣʥʳʤʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʫʪʦʯʥʠʪʴ ʜʠʥʘʤʠʢʫ ʘʧʚʝʣʣʠʥʛʘ ʠ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʨʘʩʩʤʦʪʨʝʪʴ ʪʨʝʭʤʝʨʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʠʜʨʦʬʠ-

ʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʇʦʣʫʯʝʥʠʝ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʦ ʩʪʨʫʢʪʫʨʝ ʘʧ-

ʚʝʣʣʠʥʛʘ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʪʘʢ ʢʘʢ ʦʥ 

ʚʦʟʥʠʢʘʝʪ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʆʜʠʥ ʠʟ 

ʧʫʪʝʡ ʧʦʣʫʯʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʢʘʨʪʠʥʳ ʘʧʚʝʣʣʠʥʛʘ ʩʦʩʪʦʠʪ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʝʛʦ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʠ ʝʝ ʪʝʩʪʠʨʦʚʘʥʠʠ. ʇʦʩʣʝ 

ʫʩʧʝʰʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʚʦʟʥʠʢʘʝʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʘʥʘ-

ʣʠʟʘ ʤʦʜʝʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʪʨʝʭʤʝʨʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ. ʀʤʝʥʥʦ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʘʚʪʦ-

ʨʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʘʥʘʣʠʟʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʧʚʝʣ-

ʣʠʥʛʘ ʚ ʨʘʡʦʥʝ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʠ ʩʝʚʝʨʥʦʛʦ ʧʦʙʝʨʝ-

ʞʴʷ ʉʘʤʙʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʪʘʢʞʝ ʠʩʩʣʝʜʫʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʨʩʢʦʛʦ ʚʝʪʨʦʧʘʨʢʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʵʪʦʪ ʦʙʲʝʢʪ 

ʧʦʚʣʠʷʝʪ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʡ ʪʝʤʧʝʨʘ-

ʪʫʨʳ T, ʩʦʣʝʥʦʩʪʠ S, ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʘ ʧʦʣʷ ʢʠʩʣʦʨʦʜʘ ʠ ʙʠʦʛʝʥʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʘʩ-

ʰʪʘʙʥʳʝ ʤʦʨʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʙʫʜʫʪ ʚʳʟʚʘʪʴ ʚʳʩʦʢʫʶ ʪʫʨʙʫ-

ʣʝʥʪʥʦʩʪʴ, ʘ ʟʥʘʯʠʪ, ʚʳʟʳʚʘʪʴ ʠʥʪʝʥʩʠʚʥʫʶ ʜʠʬʬʫʟʠʶ ʩʢʘʣʷʨ-

ʥʳʭ ʧʦʣʝʡ (ʪʝʨʤʦʭʘʣʠʥʥʳʝ ʧʦʣʷ, ʢʠʩʣʦʨʦʜ, ʙʠʦʛʝʥʳ) ʠ ʠʤ-
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ʧʫʣʴʩʘ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ ʘʧʚʝʣʣʠʥʛʘ ʚ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʆʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ 

 

ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ, ʧʨʦʭʦʜʷʱʝʤ ʚʜʦʣʴ ʨʦʩʩʠʡʩʢʦ-ʣʠʪʦʚʩʢʦʡ 

ʛʨʘʥʠʮʳ. ʕʪʦʪ ʨʘʟʨʝʟ ʩʦʩʪʦʷʣ ʠʟ ʯʝʪʳʨʝʭ ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʧʦʯʪʠ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ ʚʧʣʦʪʥʫʶ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʅʘ ʨʠ-

ʩʫʥʢʝ 1 ʵʪʘ ʧʨʷʤʘʷ ʦʙʦʟʥʘʯʝʥʘ ʙʫʢʚʦʡ L. 
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ʈʠʩ. 1. ɹʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ  

ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʃʠʥʠʷʤʠ N, L, P ʠ T ʥʘʥʝʩʝʥʳ ʨʘʟʨʝʟʳ,  

ʥʘ ʢʦʪʦʨʳʭ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʇʦʣʦʞʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʨʘʟʨʝʟʘ ʩʦʚʧʘʜʘʝʪ  

ʩ ʧʦʣʦʞʝʥʠʝʤ ʣʠʥʠʠ L. ʂʨʘʩʥʳʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʦʤ  
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ʦʙʦʟʥʘʯʝʥʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʚ ʥʝʢʦʪʦʨʳʭ ʯʠʩʣʝʥʥʳʭ  

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣʘ ʟʘʜʘʥʘ ʧʦʚʳʰʝʥʥʘʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ 

 
ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʢʘʥʠʨʫʶʱʠʤ ʧʨʝʮʠʟʠʦʥʥʳʤ 

CTD-ʟʦʥʜʦʤ Mark 3. ɿʦʥʜ ʩʢʘʥʠʨʦʚʘʣʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʜʥʘ 
ʧʨʠ ʩʢʦʨʦʩʪʠ ʙʫʢʩʠʨʦʚʢʠ ʦʢʦʣʦ 5 ʫʟʣʦʚ (å 2,6 ʤ/ʩ). ʊʦʯʥʦʩʪʴ 
ʧʦ ʢʘʥʘʣʘʤ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʙʳʣʘ ʥʝ ʭʫʞʝ 
0,2 ʤ, 0,01 ÜC, 0,01 ʧʨʘʢʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʩʦʣʝʥʦʩʪʠ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ʈʘʟʨʝʰʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ ʙʳʣʦ ʦʢʦʣʦ 0,5 ʤ. ʇʦ ʛʦʨʠ-
ʟʦʥʪʘʣʠ ʨʘʟʨʝʰʝʥʠʝ ʤʝʥʷʣʦʩʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʚ 
ʤʝʣʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʜʦ 400ð600 ʤ ʥʘ ʛʣʫʙʠʥʘʭ 50ð80 ʤ. 
ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝ-

ʥʳ 17 ʦʢʪʷʙʨʷ 2005 ʛ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʧʨʠ-
ʤʝʨʥʦ 12 ʯ ʚ ʢʦʥʮʝ ʰʪʦʨʤʘ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʩʢʦʨʦʩʪʴ ʩʝʚʝ-
ʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ ʜʦʩʪʠʛʘʣʘ 15 ʤ/ʩ. ʐʪʦʨʤʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣ 
ʜʣʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʩʧʦʢʦʡʥʦʡ ʧʦʛʦʜʳ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ 
ʪʝʨʤʦʭʘʣʠʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʤʦʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʣʘ ʣʝʪ-
ʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʘʪʠʬʠʢʘʮʠʠ. 
ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʚʳʩʦʢʦʨʘʟʨʝʰʝʥʥʦʤ ʨʘʟʨʝʟʝ L (ʨʠʩ.1). ʇʨʦʚʝ-
ʜʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʦʥʘ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʭ 
ʚʦʜ ʧʨʦʩʪʠʨʘʣʘʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 5 ʢʤ, ʘ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ 
ʙʦʣʝʝ ʯʝʤ ʥʘ 12 ʢʤ. ʇʦʣʦʩʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʥʘʭʦʜʠʣʘʩʴ ʧʨʠ-
ʤʝʨʥʦ ʚ 8 ʢʤ ʦʪ ʙʝʨʝʛʘ ʥʘ ʫʯʘʩʪʢʝ ʤʦʨʷ ʩ ʛʣʫʙʠʥʦʡ ʦʢʦʣʦ 25 ʤ. 
ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʫʶ ʝʩʪʝʩʪʚʝʥʥʦ ʥʘʟʳʚʘʪʴ 
ʷʜʨʦʤ ʘʧʚʝʣʣʠʥʛʘ, ʧʦʥʠʟʠʣʘʩʴ ʥʘ 4,5 Üʉ. 
ɸʧʚʝʣʣʠʥʛ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢʣʘ ʥʘʙʣʶʜʘʚʰʘʩ̫ʷ 

ʩʪʨʫʢʪʫʨʘ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʚʰʠʤ-
ʩʷ, ʧʦʩʢʦʣʴʢʫ ʠʟʦʪʝʨʤʳ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 10 ʜʦ 14Üʉ, ʥʘʭʦʜʠʚʰʠ-
ʝʩʷ ʨʘʥʝʝ ʚ ʪʝʨʤʦʢʣʠʥʝ, ʚʳʰʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ɿʥʘʯʠʪʝʣʥɹʳʝ 
ʠʟʤʝʥʝʥʠʷ ʠʩʧʳʪʘʣʘ ʠʟʦʪʝʨʤʘ 9Üʉ. ɼʨʫʛʠʝ ʠʟʦʪʝʨʤʳ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʠʟʦʪʝʨʤʳ ʚ ʪʝʨʤʦʢʣʠʥʝ, ʚʦ ʚʨʝʤʷ ʘʧʚʝʣʣʠʥʛʘ ʧʦʜʚʝʨʛ-
ʣʠʩʴ ʜʝʬʦʨʤʘʮʠʠ, ʚʳʨʘʟʠʚʰʝʡʩʷ ʚ ʚʳʢʣʠʥʠʚʘʥʠʠ ʪʝʨʤʦʢʣʠʥʘ 
ʚ ʟʦʥʝ ʛʣʫʙʠʥ 36ð42 ʤ. ɿʘʛʣʫʙʣʝʥʠʝ ʪʝʨʤʦʢʣʠʥʘ ʚ ʦʙʣʘʩʪʠ 
ʩʢʣʦʥʘ ʥʘ ʛʣʫʙʠʥʘʭ 45ð50 ʤ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʨʦʪʠʚʦʬʘʟʥʳʤ 
ʧʦʜʲʝʤʦʤ ʠʟʦʣʠʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʚ ʭʘʣʦʢʣʠʥʝ. 
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ɹʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ð ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ, 
ʥʘʙʣʶʜʘʝʤʫʶ ʥʘ ʨʘʟʨʝʟʘʭ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ, ʠ 
ʫʪʦʯʥʠʪʴ ʜʠʥʘʤʠʢʫ ʘʧʚʝʣʣʠʥʛʘ. 
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ʈʠʩ. 2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ T (ʨʘʟʨʝʟ ʘ) ʠ ʩʦʣʝʥʦʩʪʠ S (ʨʘʟʨʝʟ ʙ),  

ʧʦʣʫʯʝʥʥʳʝ ʚ 74-ʤ ʨʝʡʩʝ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʐʪʦʢʤʘʥè 17 ʦʢʪʷʙʨʷ 2005 ʛ. ʥʘ ʨʘʟʨʝʟʝ,  

ʦʙʦʟʥʘʯʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 1 ʣʠʥʠʝʡ L, ʠʟ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʤʦʨʷ ʚ ʩʪʦʨʦʥʫ ʙʝʨʝʛʘ 

 

1
1

9 
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ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʠ, ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ 
 

ɿʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʠʟʚʝʩʪʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
ʇʨʠʥʩʪʦʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ POM (Princeton Ocean Model) [4]. 
ʕʪʘ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʪʨʝʭʤʝʨʥʦʡ, ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ, ʩʦ ʩʚʦʙʦʜ-
ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʡ ʟʘʤʢʥʫʪʦʡ 
ʧʦʜʤʦʜʝʣʴʶ. ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʘʪ ʧʨʠʤʠʪʠʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʛʠʜ-
ʨʦʜʠʥʘʤʠʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ ʚ ʥʝʡ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʩʠʛʤʘ (ů)-ʢʦʦʨʜʠʥʘʪʘ. 
ʆʪʤʝʪʠʤ, ʯʪʦ ʵʪʘ ʤʦʜʝʣʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʦʙʳʪʠʡ ʘʧʚʝʣʣʠʥʛʘ ʚ ɹʘʣʪʠʢʝ [2; 5ð7]. 
ʅʘʯʘʣʴʥʦʝ ʧʦʣʝ ʧʣʦʪʥʦʩʪʠ ʚʦ ʚʩʝʭ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʭ ʙʳʣʦ ʚʟʷʪʦ ʠʟ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʪʝʨʤʦʭʘʣʠʥʥʦʡ ʩʪʨʫʢ-
ʪʫʨʝ, ʢʦʪʦʨʘʷ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚ ʵʢʩʧʝʜʠʮʠʷʭ ʥʘ ʅʀʉ çʇʨʦʬʝʩ-
ʩʦʨ ʐʪʦʢʤʘʥè. ɼʣʷ ʨʘʩʯʝʪʦʚ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʘʙʣʶʜʘʚʰʝ-
ʛʦʩʷ ʘʧʚʝʣʣʠʥʛʘ ʙʳʣʠ ʚʟʷʪʳ ʜʘʥʥʳʝ ʧʨʦʬʠʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʩʦʣʝʥʦʩʪʠ ʥʘ ʦʜʥʦʡ ʠʟ ʛʣʫʙʦʢʦʚʦʜʥʳʭ (å 100 ʤ) ʩʪʘʥʮʠʡ, ʧʦʣʫ-
ʯʝʥʥʳʝ ʜʦ ʥʘʯʘʣʘ ʰʪʦʨʤʘ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʥʘʙʣʶʜʘʣʩʷ ʘʧʚʝʣ-
ʣʠʥʛ. ʅʘʯʘʣʴʥʳʝ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦ-
ʩʪʠ ʙʳʣʠ ʚʟʷʪʳ ʦʜʥʦʨʦʜʥʳʤʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 
ʥʘʯʠʥʘʣʦʩʴ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ (ʥʘʯʘʣʴʥʦʝ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ð 
ʥʫʣʝʚʦʝ) ʧʨʠ ʥʝʚʦʟʤʫʱʝʥʥʦʡ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ ʥʘ ʜʥʝ ʙʳʣ ʟʘʜʘʥ ʨʝʘʣʴʥʳʡ ʨʝʣʴʝʬ. ʉ 
ʙʦʢʦʚ ʙʳʣʠ ʟʘʜʘʥʳ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ (ʫʩʣʦ-
ʚʠʷ ʠʟʣʫʯʝʥʠʷ [1]). ɺ ʢʘʯʝʩʪʚʝ ʚʦʟʤʫʱʘʶʱʝʡ ʩʠʣʳ ʟʘʜʘʚʘʣʩʷ 
ʚʝʪʝʨ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʩʫʜʦʚʳʭ ʠʟʤʝʨʝʥʠʷʭ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ-
ʥʳʡ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʥʘ ʙʝʨʝʛʫ. ʇʦʪʦʢ ʪʝʧʣʘ ʨʘʩʩʯʠʪʳ-
ʚʘʣʩʷ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʷʚʰʠʭʩʷ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʘ 
ʪʘʢʞʝ ʩʠʣʳ ʚʝʪʨʘ (ʧʦ ʙʘʣʢ-ʬʦʨʤʫʣʘʤ [3]). 
ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʚ ʧʣʦʩʢʦʩʪʠ XY, ʟʘʜʘʥʥʦʝ ʚ 

ʤʦʜʝʣʠ, ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 1 ʢʤ ʧʦ ʜʦʣʛʦʪʝ ʠ ʰʠʨʦʪʝ. ʇʦ ʚʝʨʪʠ-
ʢʘʣʠ ʙʳʣʦ ʟʘʜʘʥʦ 36 ʩʣʦʝʚ. 
ʀʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʢʘʨʪʦʩʭʝʤʝ (ʨʠʩ. 1) ʯʘʩʪʴ ɹʘʣʪʠʡʩʢʦʛʦ 

ʤʦʨʷ ʷʚʣʷʣʘʩʴ ʦʙʣʘʩʪʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʝʥʠʷ ʘʧʚʝʣʣʠʥʛʘ ʚ ʦʢʪʷʙʨʝ 2005 ʛ. 
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ʊʝʨʤʦʭʘʣʠʥʥʘʷ ʩʠʪʫʘʮʠʷ, ʥʘʙʣʶʜʘʚʰʘʷʩʷ ʚ ʦʢʪʷʙʨʝ, ʤʦʜʝ-
ʣʠʨʦʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ. ʅʘ 
ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʠʷ ʨʘʟʨʝʟʦʚ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʩʦʣʝ-
ʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʟʨʝʟʳ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʪ: ʘ) ʧʦʣʶ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, 
ʙ) ʧʦʣʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʫʩʪʷ 2 ʩʫʪ, 16 ʯ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 
ʚ) ʧʦʣʶ ʩʦʣʝʥʦʩʪʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʛ) ʧʦʣʶ ʩʦʣʝ-
ʥʦʩʪʠ ʩʧʫʩʪʷ 2 ʩʫʪ, 16 ʯ ʤʦʜʝʣʥɹʦʛʦ ʚʨʝʤʝʥʠ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦ-
ʤʫ ʚʝʪʨʫ 15ʤ/ʩ ʠ ʧʦʪʦʢʫ ʪʝʧʣʘ 100 ʚʪ/ʤ

2
 ʦʪ ʤʦʨʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʀʤʝʥʥʦ ʪʘʢʠʝ ʤʝʪʝʦʫʩʣʦʚʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠ-
ʚʘʝʤʦʛʦ ʩʦʙʳʪʠʷ ʘʧʚʝʣʣʠʥʛʘ ʚ ʦʢʪʷʙʨʝ 2005 ʛ. 
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ʈʠʩ. 3. ʉʝʨʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʘʟʨʝʟʦʚ,  
ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʟʨʝʟʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ:  

ʘ ð ʧʦʣʶ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ,  
ʙ ð ʧʦʣʶ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʫʩʪʷ 2 ʩʫʪ, 16 ʯ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ,  

ʚ ð ʧʦʣʶ ʩʦʣʝʥʦʩʪʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ,  
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ʛ ð ʧʦʣʶ ʩʦʣʝʥʦʩʪʠ ʩʧʫʩʪʷ 2 ʩʫʪ, 16 ʯ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ,  
ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤʫ ʚʝʪʨʫ 15 ʤ/ʩ ʠ ʧʦʪʦʢʫ ʪʝʧʣʘ 100 ʚʪ/ʤ

2
 ʦʪ ʤʦʨʷ  

ʚ ʘʪʤʦʩʬʝʨʫ 

ʅʘ ʨʘʟʨʝʟʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʨʠʩ. 3, ʙ), 
ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʝ ʚʦʜʳ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ 
ʨʘʡʦʥʝ ʠʟʦʙʘʪʳ 25 ʤ. ʆʙʣʘʩʪʴ ʠʭ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ 
ʰʠʨʠʥʫ ʦʢʦʣʦ 5ð8 ʢʤ ʠ ʧʨʝʨʳʚʘʝʪʩʷ ʚ ʧʨʠʙʨʝʞʥʦʡ ʦʙʣʘʩʪʠ. 
ʗʜʨʦ ʘʧʚʝʣʣʠʥʛʘ, ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʪʤʝʯʘʝʪʩʷ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʚ ʪʦʤ ʞʝ ʩʘʤʦʤ ʤʝʩʪʝ, ʛʜʝ ʦʥʦ ʨʝʘʣʴʥʦ ʥʘʭʦʜʠʣʦʩʴ ʧʦ 
ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ 17 ʦʢʪʷʙʨʷ 2005 ʛ. (ʨʠʩ. 2). ɸʙʩʦʣʶʪʥʳʝ 
ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʷʜʨʝ ʘʧʚʝʣʣʠʥʛʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʣʠ 
ʩ ʨʝʘʣʴʥʦ ʥʘʙʣʶʜʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʉʪʨʫʢʪʫʨʘ ʧʦʣʷ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʘʷ ʧʨʠ ʯʠʩ-
ʣʝʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʩʭʦʜʥʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ, ʨʝʘʣʴʥʦ ʥʘʙʣʶ-
ʜʘʚʰʝʡʩʷ ʚ ʧʨʠʨʦʜʝ (ʨʠʩ. 2, ʘ ʠ ʨʠʩ 3, ʙ). ʉʭʦʜʩʪʚʦ ʚ ʧʦʣʝ ʩʦ-
ʣʝʥʦʩʪʠ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ. 
ʇʦʣʥʦʛʦ ʚʳʢʣʠʥʠʚʘʥʠʷ ʪʝʨʤʦʢʣʠʥʘ ʚ ʦʙʣʘʩʪʠ ʛʣʫʙʠʥ 36ð

42 ʤ, ʢʘʢ ʵʪʦ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʨʘʟʨʝʟʝ, ʢ ʤʦʤʝʥ-
ʪʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʜʨʘ ʥʝ ʧʨʦʠʟʦʰʣʦ, ʭʦʪʷ ʪʝʥʜʝʥʮʠʷ ʪʘʢʦʛʦ ʚʳ-
ʢʣʠʥʠʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ. ʅʘ ʤʦʜʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʘʢ ʠ ʚ ʜʝʡʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ, ʦʪʤʝʯʘʝʪʩʷ ʟʘʛʣʫʙʣʝʥʠʝ ʪʝʨʤʦʢʣʠʥʘ ʚ ʦʙʣʘʩʪʠ ʩʢʣʦʥʘ 
ʥʘ ʛʣʫʙʠʥʘʭ 45ð50 ʤ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʨʦʪʠʚʦʬʘʟʥʳʤ 
ʧʦʜʲʝʤʦʤ ʠʟʦʣʠʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʚ ʭʘʣʦʢʣʠʥʝ. 
ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʧʚʝʣʣʠʥʛʘ ʙʳʣʠ ʚʝʩʴʤʘ ʫʜʦʚʣʝʪʚʦ-
ʨʠʪʝʣʴʥʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 
ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʥʷʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʷʜʨʘ ʘʧʚʝʣʣʠʥʛʘ ʥʘ ʟʘʤʝʪʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʙʝʨʝʛʘ ʚ 
ʦʙʣʘʩʪʠ ʠʟʦʙʘʪʳ 25 ʤ ʣʦʢʘʣʴʥʳʤ ʷʚʣʝʥʠʝʤ, ʧʨʠʩʫʱʠʤ ʤʝʩʪʫ 
ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ, ʣʠʙʦ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ 
ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. 
ɼʣʷ ʵʪʦʛʦ ʧʨʠ ʪʝʭ ʞʝ ʩʘʤʳʭ ʧʦʪʦʢʘʭ ʪʝʧʣʘ ʠ ʠʤʧʫʣʴʩʘ ʥʘ 

ʦʩʥʦʚʝ ʪʦʡ ʞʝ ʩʘʤʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʪʝʨʤʦʭʘ-
ʣʠʥʥʳʝ ʧʦʣʷ ʥʘ ʩʝʨʠʠ ʨʘʟʨʝʟʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 
ʤʝʩʪʘʭ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʨʘʩʧʦʣʦʞʝʥ 
ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʦʩʥʦʚʥʦʛʦ ʨʘʟʨʝʟʘ ʠ ʦʙʦʟʥʘʯʝʥ N, ʜʨʫʛʦʡ 
(ʦʙʦʟʥʘʯʝʥʥʳʡ P) ʣʝʞʠʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʦʩʥʦʚʥʦʛʦ, ʪʨʝʪʠʡ (T) 
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ʦʪʭʦʜʠʪ ʦʪ ʤʳʩʘ ʊʘʨʘʥ. ʇʦʣʦʞʝʥʠʝ ʵʪʠʭ ʨʘʟʨʝʟʦʚ ʧʨʠʚʝʜʝʥʦ ʥʘ 
ʨʠʩʫʥʢʝ 1. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ ʥʘ ʫʧʦʤʷʥʫʪʳʭ ʨʘʟʨʝʟʘʭ. ɺʠʜʥʦ, ʯʪʦ ʥʠ ʥʘ ʦʜʥʦʤ ʠʟ ʨʘʟ-
ʨʝʟʦʚ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʷʜʨʦ ʘʧʚʝʣʣʠʥʛʘ, ʦʪʜʝʣʝʥʥʦʝ ʦʪ ʙʝʨʝʛʘ ʙʦ-
ʣʝʝ ʪʝʧʣʳʤʠ ʚʦʜʘʤʠ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʨʘʟʨʝ-
ʟʝ P ʘʧʚʝʣʣʠʥʛ ʩʣʘʙʦ ʚʳʨʘʞʝʥ. ɺ ʨʘʡʦʥʝ ʫ ʤʳʩʘ ʊʘʨʘʥ, ʜʣʷ ʢʦ-
ʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʨʝʟʢʦʝ ʟʘʛʣʫʙʣʝʥʠʝ ʜʥʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ 
ʢʦʥʪʨʘʩʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʩʦʩʪʘʚʠʣ ʤʝʥʝʝ 2 Üʉ ð ʥʘ 2 Üʉ 
ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʦʩʥʦʚʥʦʤ ʨʘʟʨʝʟʝ L ʠ ʩʦʩʝʜʥʝʤ ʩ ʥʠʤ ʨʘʟʨʝʟʝ 
N. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʧʚʝʣʣʠʥʛʘ ʫ ʤʳʩʘ ʊʘʨʘʥ 
ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʦʭʣʘʞʜʝʥʠʝ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʜʨʫʛʠʤʠ ʨʘʟʨʝʟʘʤʠ) ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʙʝʨʝʛʘ, ʘ 
ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ ð ʧʦʯʪʠ ʥʘ 40 ʤ ð 
ʚʦʜ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ. 
ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʦʪʤʝʯʝʥʥʦʝ ʧʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʩʤʝʱʝʥʠʝ ʷʜʨʘ ʘʧʚʝʣʣʠʥʛʘ ʚ ʩʪʦʨʦʥʫ ʦʪʢʨʳ-
ʪʦʛʦ ʤʦʨʷ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ, ʦʯʝʚʠʜ-
ʥʦ, ʩʚʟ̫ʘʥʘ ʩ ʣʦʢʘʣʴʥʳʤ ʧʦʜʥʷʪʠʝʤ ʨʝʣʴʝʬʘ ʜʥʘ ð ʂʫʨʰʩʢʦ-
ʉʘʤʙʠʡʩʢʠʤ ʧʦʜʥʷʪʠʝʤ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʪʦʯʥʠʪʴ ʜʠʥʘʤʠʢʫ ʚʦʜ ʚ ʧʝʨʠʦʜ ʘʧʚʝʣʣʠʥ-

ʛʘ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʶʱʘʷ ʘʥʘʣʠʟʠʨʫʝʤʳʡ 
ʨʘʟʨʝʟ, ʥʘ ʢʦʪʦʨʫʶ ʙʳʣʠ ʥʘʣʦʞʝʥʳ ʚʝʢʪʦʨʳ ʩʢʦʨʦʩʪʠ ʠ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʠʜʦʥʥʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 5). 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʩʢʦʨʦʩʪʠ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʧʝʨʝʥʦʩʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʳʭ ʚʦʜ ʩ ʩʝʚʝʨʘ ʠ ʩʝʚʝ-
ʨʦ-ʚʦʩʪʦʢʘ. ɺʩʣʝʜʩʪʚʠʝ ʪʘʢʦʛʦ ʧʝʨʝʥʦʩʘ ʚʦʟʥʠʢʣʘ ʛʨʘʜʠʝʥʪʥʘʷ 
ʟʦʥʘ ʚ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʂʫʨʰʩʢʦ-
ʉʘʤʙʠʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ (ʨʠʩ. 5). ʂ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʵʪʦʡ ʛʨʘʜʠ-
ʝʥʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʯʝʥʠʡ ʤʝʥʷʝʪʩʷ ʥʘ ʟʘʧʘʜʥʳʝ ʠ 
ʶʛʦ-ʟʘʧʘʜʥʳʝ. ɸʧʚʝʣʣʠʥʛ ʚ ʵʪʦʡ ʯʘʩʪʠ ʤʦʨʷ (ʧʨʠʤʳʢʘʶʱʝʡ ʢ 
ʦʩʥʦʚʘʥʠʶ ʂʫʨʰʩʢʦʡ ʢʦʩʳ) ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ, ʦ ʯʝʤ ʫʞʝ ʙʳʣʦ 
ʥʘʧʠʩʘʥʦ ʚʳʰʝ ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʥʘ ʨʘʟʨʝʟʝ P (ʨʠʩ. 4). ʇʦ-
ʚʠʜʠʤʦʤʫ, ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʧʝʨʝʥʦʩʘ ʚ ʧʨʠʜʦʥʥʦʤ ʵʢʤʘʥʦʚʩʢʦʤ ʩʣʦʝ, ʛʜʝ ʧʦʪʦʢ ʠʤ-
ʧʫʣʴʩʘ ʩʚʷʟʘʥ ʩ ʧʨʠʜʦʥʥʳʤ ʪʨʝʥʠʝʤ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʠʤʝʝʪ ʚʘʞ-
ʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʯʘʩʪʴ 
ʂʫʨʰʩʢʦʡ ʢʦʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʶʞʥʝʝ ʂʫʨʰʩʢʦ-ʉʘʤʙʠʡʩʢʦʛʦ 



ʈʘʟʜʝʣ 3. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  

131 

ʧʦʜʥʷʪʠʷ, ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʦʡ ð ʧʨʠ-
ʙʨʝʞʥʳʝ ʚʦʜʳ ʟʜʝʩʴ ʩʦʭʨʘʥʷʶʪ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʜʘʞʝ ʧʨʠ 
ʫʩʣʦʚʠʠ ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶɦ ʝʛʦ ʘʧʚʝʣʣʠʥʛʫ. 
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ʈʠʩ. 4. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʨʘʟʨʝʟʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 2 ʩʫʪ 16 ʯ 

ʧʨʠ ʟʘʜʘʥʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ 15 ʤ/ʩ ʠ ʧʦʪʦʢʘ ʪʝʧʣʘ 100 ɺʪ/ʤ
2
 ʦʪ ʤʦʨʷ ʚ ʘʪʤʦʩʬʝʨʫ.  

ʈʘʟʨʝʟʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ: ʘ ð ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ N, ʙ ð  ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ P, ʚ ð  ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ T 
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     - ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
 ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ
        7 ʩʤ/ʩ
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ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʪʝʯʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ 

ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 2 ʩʫʪ 16 ʯ 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʩʢʦʨʦʩʪʠ ʠ ʧʦ-

ʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ. ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʚʠʜʥʳ ʧʨʠʙʨʝʞʥʳʝ ʦʙʣʘʩʪʠ, ʟʘʥʷʪʳʝ ʘʧ-

ʚʝʣʣʠʥʛʦʚʳʤʠ ʚʦʜʘʤʠ, ʚʠʜʥʳ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʰʠʨʠʥʳ ʚʜʦʣʴ-

ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ ʭʦʣʦʜʥʳʭ ʚʦʜ, ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʛʨʘʥʠ-

ʮʘ ʚ ʨʘʡʦʥʝ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦ-ʉʘʤʙʠʡʩʢʦʛʦ ʧʦʜʥʷ-

ʪʠʷ, ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʢʦʪʦʨʦʡ ʘʧʚʝʣʣʠʥʛ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʜʘʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʧʚʝʣʣʠʥʛʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʨʘʟ-

ʚʠʪʠʷ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʜʥʘ. 



ʅ. ʅ. ɻʦʣʝʥʢʦ, ʄ. ʅ. ɻʦʣʝʥʢʦ 
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ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʪʝʯʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ  

ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

ʧʦ ʧʨʦʰʝʩʪʚʠʠ 2 ʩʫʪ 16 ʯ 

 

ɹʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʤʦʜʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʨʠ ʟʘʜʘʥʠʠ ʙʦʣʝʝ 

ʩʣʘʙʦʛʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ. ʇʨʠ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ 10 ʠ 

8 ʤ/ʩ ʷʜʨʦ ʘʧʚʝʣʣʠʥʛʘ ʥʘ ʨʘʟʨʝʟʝ L ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʙʝʨʝʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʧʚʝʣʣʠʥʛʘ ʥʘ 

ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʨʘʟʨʝʟʝ ð ʧʦʷʚʣʝʥʠʝ ʷʜʨʘ ʥʘ ʟʘʤʝʪʥʦʤ ʨʘʩʩʪʦ-

ʷʥʠʠ ʦʪ ʙʝʨʝʛʘ ð ʠʩʯʝʟʘʝʪ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʠʣʳ ʚʝʪʨʘ. ʅʘʢʦ-

ʥʝʮ, ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʦʢʦʣʦ 4 ʤ/ʩ ʘʧʚʝʣʣʠʥʛ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʪʘʢʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʢʘʢ ʤʘʩʰʪʘʙʥʳʝ ʤʦʨʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ (ʚʝʪʨʦʧʘʨʢ) ʤʦʛʫʪ ʧʦ-
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ʚʣʠʷʪʴ ʥʘ ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ ʘʧʚʝʣʣʠʥʛʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʘʩʰʪʘʙʥʳʝ ʤʦʨʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʙʫ-

ʜʫʪ ʚʳʟʚʘʪʴ ʚʳʩʦʢʫʶ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ. ʅʘ ʨʠʩʫʥʢʝ 1 ʢʨʘʩʥʳʤ 

ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʦʤ ʦʙʦʟʥʘʯʝʥʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʧʦʣʘ-

ʛʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ʕʪʘ ʦʙʣʘʩʪʴ ʨʘʩ-

ʧʦʣʦʞʝʥʘ ʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ ʤʦʨʷ ʚ ʨʘʡʦʥʝ ʠʟʦʙʘʪʳ 30 ʤ. ʆʪ-

ʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʳʢʘʝʪ ʢ ʫʯʘʩʪʢʫ ʢʦʩʳ, çʟʘʱʠ-

ʱʝʥʥʦʤʫè ʦʪ ʘʧʚʝʣʣʠʥʛʘ ʂʫʨʰʩʢʦ-ʉʘʤʙʠʡʩʢʠʤ ʧʦʜʥʷʪʠʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʛʠʜʨʦʬʠʟʠ-

ʯʝʩʢʠʭ ʧʦʣʝʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʠ ʥʘ ʨʘʟʨʝʟʝ P, ʢʦʪʦʨʳʡ 

ʧʝʨʝʩʝʢʘʝʪ ʫʢʘʟʘʥʥʳʡ ʨʘʡʦʥ, ʧʨʠ ʟʘʜʘʥʠʠ ʚ ʤʦʜʝʣʠ ʬʦʥʦʚʦʛʦ 

ʧʦʣʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚ ʦʙʦʟʥʘ-

ʯʝʥʥʦʤ ʨʘʡʦʥʝ. 

ʅʘʯʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚ ʨʘʩʯʝʪʥʦʡ 

ʦʙʣʘʩʪʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʦʥʳ ʚʝʪʨʦʧʘʨʢʘ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʤʠ ʚʝʣʠʯʠʥʘʤʠ: 

ð ʪʫʨʙʫʣʝʥʪʥʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ q
2
 å 10

ï8
 m

2
/s

2
; 

ð ʤʘʩʰʪʘʙʦʤ ʪʫʨʙʫʣʝʥʪʥʦʡ ʵʥʝʨʛʠʠ L å 1 m, q
2
L å 10

ï8 m
2
/s

2
; 

ð ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʪʫʨʙʫʣʝʥʪʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʠʬʬʫʟʠʠ 

ʪʝʧʣʘ Kh å 2 10
ï4

 m
2
/s ʠ ʠʤʧʫʣʴʩʘ Km å 2 10

ï4
 m

2
/s. 

ɺʦʟʤʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ ʙʳʣʠ ʚʟʷʪʳ ʩʣʝʜʫʶ-

ʱʠʤʠ: 

q
2
 å 10

ï2
 m

2
/s

2
, L å 0,5 m, Kh å 0,2 m

2
/s, Km å 0,2 m

2
/s. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʣʝ ʪʫʨʙʫʣʝʥʪʥʦʡ ʢʠʥʝʪʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʝʡ q
2 
ʥʘ ʦʙʦʟʥʘʯʝʥʥʦʤ ʨʘʟʨʝʟʝ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 2 ʯ 

ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ ʧʦʣʝ ʪʫʨʙʫ-

ʣʝʥʪʥʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ʩʦʭʨʘʥʷʝʪ ʩʪʨʫʢʪʫʨʫ, ʙʣʠʟʢʫʶ 

ʢ ʜʘʥʥʦʡ. ɿʦʥʘ ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʘ 

ʥʘ ʨʠʩʫʥʢʝ, ʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 44 ʜʦ 48 ʢʤ ʦʪ 

ʥʘʯʘʣʘ ʨʘʟʨʝʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʣʠʷʥʠʝ ʦʙʣʘʩʪʠ 

ʚʳʩʦʢʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʦ-

ʨʦʩʪʠ ʠ ʥʘ ʧʦʣʝ ʩʦʣʝʥʦʩʪʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 
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ʈʠʩ. 7. ʇʦʣʝ ʪʫʨʙʫʣʝʥʪʥʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ q

2 
ʥʘ ʨʘʟʨʝʟʝ P  

ʧʦ ʧʨʦʰʝʩʪʚʠʠ 2 ʯ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʟʘʜʘʥʠʠ  

ʚ ʦʙʦʟʥʘʯʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 1 ʨʘʡʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ 

 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʚʣʠʷʣʘ ʟʦʥʘ ʧʦʚʳʰʝʥ-

ʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʥʘ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʙʨʘʪʠʤʩʷ ʢ ʨʠʩʫʥ-

ʢʫ 8, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʨʝʟʳ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʘʠʙʦ-

ʣʝʝ ʷʨʢʦ ʦʪʦʙʨʘʞʘʶʱʠʝ ʨʘʟʣʠʯʠʷ ʜʣʷ ʩʠʪʫʘʮʠʡ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʦʣʝʤ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ (ʘ) ʠ ʩ ʟʦʥʦʡ ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦ-

ʩʪʠ (ʙ). ʈʠʩʫʥʢʠ 8, ʘ ʠ 8, ʙ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʟʘʜʘʥʠʠ ʧʦʪʦʢʘ 

ʪʝʧʣʘ 100 ɺʪ/ʤ
2
 ʦʪ ʤʦʨʷ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ 6 ʤ/ʩ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ, ʚ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ 

ʠʩʩʣʝʜʫʝʤʳʡ ʨʘʟʨʝʟ (P), ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʚʳʟʳʚʘ-

ʝʪ ʘʧʚʝʣʣʠʥʛ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘ ʦʙʦʠʭ ʨʘʟʨʝʟʘʭ (8, ʘ ʠ 8, ʙ) 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʜʚʠʞʝʥʠʷ ʭʦʣʦʜʥʳʭ ʚʦʜ ʧʨʦʤʝ-

ʞʫʪʦʯʥʦʛʦ ʩʣʦʷ ʚ ʩʪʦʨʦʥʫ ʙʝʨʝʛʘ.  
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ʈʠʩ. 8. ʇʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʨʘʟʨʝʟʝ P, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʟʘʜʘʥʠʠ  

ʚ ʤʦʜʝʣʠ ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ 6 ʤ/ʩ, ʧʦʪʦʢʘ ʪʝʧʣʘ 100 ɺʪ/ʤ
2
 ʦʪ ʤʦʨʷ  

ʚ ʘʪʤʦʩʬʝʨʫ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʣʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚʦ ʚʩʝʡ ʦʙʣʘʩʪʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʘ) ʠ ʧʨʠ ʟʘʜʘʥʠʠ ʚ ʦʙʦʟʥʘʯʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 1  

ʨʘʡʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ (ʙ).  

ʈʘʟʨʝʟʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 5 ʩʫʪ, 10 ʯ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

 

ʀʟ ʨʠʩʫʥʢʘ 8, ʘ ʚʠʜʥʦ, ʯʪʦ ʩʠʣʳ ʚʝʪʨʘ 6 ʤ/ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʦʣʠʥʠʠ ʠʟ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ ʧʦʜʥʷʣʠʩʴ ʚ 

ʪʝʨʤʦʢʣʠʥ. ʆʜʥʘʢʦ ʥʘ ʨʠʩʫʥʢʝ 8, ʙ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʠʟʦʣʠʥʠʷ 

13,5ÁC ʚʳʰʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʠʤʝʥʥʦ ʚ ʟʦʥʝ 

ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 44 ʜʦ 48 ʢʤ ʦʪ 

ʥʘʯʘʣʘ ʨʘʟʨʝʟʘ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʠʟʦʣʠʥʠʡ 

ʠʟ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ ʚʳʡʜʫʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʧʦʣʦʩʘ ʚʳ-

ʭʦʜʘ ʨʘʩʰʠʨʠʪʩʷ ʠ ʩʪʘʥʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʨʠʙʨʝʞʥʳʤ 

ʬʨʦʥʪʦʤ, ʢʦʪʦʨʳʡ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʠʟ-ʟʘ ʦʪʜʘʯʠ ʪʝʧʣʘ ʤʦʨʝʤ ʚ 

ʘʪʤʦʩʬʝʨʫ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ 

ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʧʨʦʮʝʩʩʦʚ: ʧʦʚʳʰʝʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʫʨ-

ʙʫʣʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʪʝʧʣʦʤ ʠ ʠʤʧʫʣʴʩʦʤ ʚ ʫʟʢʦʡ ʦʙʣʘʩʪʠ ʧʦ-

ʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʘ ʘʧʚʝʣʣʠʥʛʘ. ɿʘʪʝʤ ʵʪʘ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʪʝʧʣʦʚʳʤ ʬʨʦʥʪʦʤ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʶʱʠʤʩʷ ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʜʘʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 
ʤʘʩʰʪʘʙʥʳʝ ʤʦʨʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʪʫʨʙʫʣʝʥʪʥʦ-
ʩʪʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʘʞʝ ʧʨʠ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 6 ʤ/ʩ ʚ ʩʣʫʯʘʝ ʦʙʣʘʩʪʠ ʚʩrʦʢʦʡ 
ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʲʝʤ ʭʦʣʦʜʥʳʭ ʚʦʜ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʴ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʭʦʣʦʜʥʳʝ ʚʦʜʳ ʧʦʜʥʠʤʘʶʪʩʷ ʥʘ 
ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʙʝʨʝʛʘ, ʚ ʨʘʡʦʥʝ ʠʟʦʙʘʪʳ 30 ʤ. 
ʆʜʥʘʢʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʭʦʣʦʜʥʘʷ ʘʧʚʝʣʣʠʥʛʦʚʘʷ ʚʦʜʘ ʠʟ-ʟʘ 
ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩ ʩʦʩʝʜʥʠʤʠ ʚʦʜʘʤʠ ʦʢʘʟʳʚʘʝʪʩʷ ʚʙʣʠʟʠ ʙʝʨʝʛʘ. 
ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʪʫʨʙʫʣʠʟʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʙʫʜʝʪ ʦʢʘ-

ʟʳʚʘʪʴ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʘʩ-
ʩʠʚʥʳʭ ʧʨʠʤʝʩʝʡ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʢʠʩʣʦʨʦʜ ʠ ʙʠʦʛʝʥʳ. 
ɺʤʝʩʪʝ ʩ ʛʣʫʙʠʥʥʳʤʠ ʚʦʜʘʤʠ ʚ ʚʝʨʭʥʠʡ ʩʣʦʡ ʙʫʜʫʪ ʧʦʩʪʫʧʘʪʴ 
ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ ʚ 
ʜʘʥʥʦʤ ʨʘʡʦʥʝ. 

 
ɺʳʚʦʜʳ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʤʦʭʘʣʠʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʘʧʚʝʣʣʠʥʛʘ ʚ ʧʨʠ-
ʣʝʛʘʶʱʝʡ ʢ ʨʦʩʩʠʡʩʢʦʤʫ ʙʝʨʝʛʫ ʯʘʩʪʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠ-
ʢʠ, ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩʫʜʦʚʳʭ ʠʟʤʝʨʝ-
ʥʠʡ ʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʣʠ ʦʧʠʩʘʪʴ ʩʪʨʫʢ-
ʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʧʚʝʣʣʠʥʛʘ ʠ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ 
ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
ʆʜʠʥ ʰʪʦʨʤ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚʝʪʨʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʨʫʤʙʦʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 3 ʩʫʪ ʠ ʩʠʣʦʡ ʚʝʪʨʘ ʦʢʦʣʦ 
15 ʤ/ʩ ʚʳʟʚʘʣ ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʤʝʨʥʦ ʥʘ 4 Üʉ ʚ ʧʦ-
ʣʦʩʝ ʰʠʨʠʥʦʡ ʦʢʦʣʦ 8 ʢʤ ʚ ʦʙʣʘʩʪʠ ʩ ʛʣʫʙʠʥʘʤʠ ʦʢʦʣʦ 25 ʤ, 
ʦʪʩʪʦʷʱʝʡ ʦʪ ʙʝʨʝʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʠʤʝʨʥʦ 8 ʢʤ. 
ɺʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʰʪʦʨʤʘ ʠʟʤʝʥʝʥʠʷ ʪʝʨʤʦʭʘʣʠʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʦʡ ʯʠʩ-
ʣʝʥʥʦʡ ʤʦʜʝʣʠ. ɼʦʩʪʘʪʦʯʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʙʳʣʘ ʚʦʩʧʨʦ-
ʠʟʚʝʜʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʧʚʝʣʣʠʥʛʘ, ʧʦʣʦʞʝʥʠʝ 
ʝʛʦ ʷʜʨʘ, ʚʳʢʣʠʥʠʚʘʥʠʝ ʪʝʨʤʦʢʣʠʥʘ ʥʘ ʛʣʫʙʠʥʘʭ 45ð50 ʤ, ʢʦ-
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ʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʨʦʪʠʚʦʬʘʟʥʳʤ ʧʦʜʲʝʤʦʤ ʠʟʦʣʠʥʠʡ 
ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʚ ʭʘʣʦʢʣʠʥʝ. 
ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʧʦʣʝʡ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʘʟʨʝʟʘʭ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫ ʦʩʥʦʚʘʥʠʷ ʂʫʨʰʩʢʦʡ ʢʦʩʳ, ʫ ʤʳʩʘ ʊʘʨʘʥ ʠ 

ʥʘ ʨʘʟʨʝʟʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʩʝʚʝʨʥʝʝ ʦʪ ʦʩʥʦʚʥʦʛʦ ʨʘʟʨʝʟʘ ʧʨʠ-
ʤʝʨʥʦ ʥʘ 10 ʢʤ. 

ʉʪʨʫʢʪʫʨʘ ʪʝʨʤʦʭʘʣʠʥʥʳʭ ʧʦʣʝʡ ʧʨʠ ʘʧʚʝʣʣʠʥʛʝ ʥʘ ʚʩʝʭ 
ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʣʘʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ 

ʟʘʚʠʩʝʣʘ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʜʥʘ. ʊʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʢʘʢ 
ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʧʚʝʣʣʠʥʛʦʚʦʛʦ ʷʜʨʘ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʙʝʨʝʛʘ, 

ʦʢʘʟʘʣʘʩʴ ʭʘʨʘʢʪʝʨʥʘ ʪʦʣʴʢʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʙʣrʠ 
ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ. ɻʦʨʘʟʜʦ ʪʠʧʠʯʥʝʝ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʝ ʚʦʜʳ ʦʪʤʝʯʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʙʣʠʟʠ 
ʧʦʙʝʨʝʞʴʷ. 

ʆʧʨʝʜʝʣʷʶʱʘʷ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢ-
ʪʫʨʳ ʘʧʚʝʣʣʠʥʛʘ ʚ ʨʘʡʦʥʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʩʚʷʟʘʥʘ ʩ ʉʘʤʙʠʡ-

ʩʢʦ-ʂʫʨʰʩʢʠʤ ʧʦʜʥʷʪʠʝʤ. ɿʜʝʩʴ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʬʦʨʤʠʨʫʝʪ-
ʩʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʪʝʯʝʥʠʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʘʷ ʦʙʨʘʟʦ-

ʚʘʥʠʶ ʚʳʨʘʞʝʥʥʦʛʦ ʷʜʨʘ ʘʧʚʝʣʣʠʥʛʘ ʥʘ ʫʯʘʩʪʢʝ ʤʦʨʷ, ʧʨʠʤʳ-

ʢʘʶʱʝʤ ʢ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. 
ɺʣʠʷʥʠʝ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʥʘ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦʣʷ ʪʝʯʝʥʠʷ ʠ ʥʘ ʧʦʣʝ ʩʦʣʝʥʦʩʪʠ ʚʝʩʴ-
ʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ. 

ɺʣʠʷʥʠʝ ʤʘʩʰʪʘʙʥʳʭ ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ 
ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʥʘ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤ. ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʪʫʨʙʫʣʠʟʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʙʫʜʝʪ 
ʦʢʘʟʳʚʘʪʴ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʧʘʩʩʠʚʥʳʭ ʧʨʠʤʝʩʝʡ, ʥʘʧʨʠʤʝʨ ʢʠʩʣʦʨʦʜʘ ʠ ʙʠʦʛʝʥʦʚ. 
ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʪʦʢʘ ʪʝʧʣʘ ʦʪ ʤʦʨʷ ʢ ʘʪʤʦʩʬʝʨʝ ʚ ʦʙʣʘʩʪʠ 

ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʥʝʦʜ-
ʥʦʨʦʜʥʦʩʪʠ. ʕʪʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʪʨʝʭ ʧʨʦʮʝʩʩʦʚ: 
1) ʧʦʚʳʰʝʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʦʙʤʝʥʘ ʪʝʧ-

ʣʦʤ ʠ ʠʤʧʫʣʴʩʦʤ ʚ ʫʟʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ; 
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2) ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʬʨʦʥʪʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʙʨʝʞ-
ʥʳʭ ʚʦʜ; 

3) ʠ ʧʨʦʮʝʩʩʦʚ ʘʧʚʝʣʣʠʥʛʘ ð ʜʘʫʥʚʝʣʣʠʥʛʘ. 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ ˉ 07-05-00833, 

ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʘ TACIS 2006/122-473 çʇʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʤʦʨʩʢʦʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʘʢʚʘʪʦʨʠʷʭ ʇʦʣʴʰʠ, ʃʠʪʚʳ ʠ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè.  

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʬʠʨʤʳ çʃʋʂʆʁʃ-ʂʘʣʠʥʠʥ-

ʛʨʘʜʥʝʬʪʝʛʘʟè ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ ʵʢʩʧʝʨʝʤʠʥ-

ʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 
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ɺ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʨʩʢʦʛʦ ʥʝʬʪʷ-

ʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʂʨʘʚʮʦʚʩʢʦʝè (ɼ-6) ʨʘʩʩʤʘʪʨʠʚʘʶʪ-

ʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʪʨʦʚʳʭ ʫʩʣʦʚʠʡ ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ 

ʂʫʨhʩʢʦʡ ʢʦʩʳ ʧʦ ʛʦʜʘʤ (2004ð2007 ʛʛ.) ʠ ʧʦ ʦʩʨʝʜʥʝʥʥʳʤ 

ʩʝʟʦʥʘʤ ʵʪʠʭ ʣʝʪ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʦʟʳ ʚʝʪʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ 

ʠʭ ʩʢʦʨʦʩʪʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʰʢʘʣʦʡ ɹʦʬʦʨʪʘ. ɺʳʷʚʣʝ-

ʥ rʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʢʘʞʜʦʛʦ ʛʦʜʘ ʠ 

ʩʝʟʦʥʘ. 
 

Within the limits of ecological monitoring a sea oil deposit 

çKravtsovskoeè (D-6) features of wind conditions at Curonian 

spit coast on 2004ð2007 are considered and on season-

averaged of these years. Wind roses and diagrams of speeds in 

conformity with Beaufort number are presented. Characteristic 

features of a wind mode of each year and season are revealed. 

 

 

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚ-

ʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʦʪʢʨʳʪʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʦʚ ʤʦʨʝʡ ʠ 

ʦʢʝʘʥʦʚ ʚ ʩʬʝʨʫ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʠ 

ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʪʨʘʜʠʮʠʦʥʥʦ 

ʤʦʨʷ ʠ ʦʢʝʘʥʳ ʙʳʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʡʦʥʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ 

ʠ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʪʦ ʩʝʡʯʘʩ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʧʨʠʚʣʝʢʘʝʪ 

ʰʝʣʴʬ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʘʡʦʥ ʦʩʚʦʝʥʠʷ ʠ ʜʦʙʳʯʠ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʀʟʤʝ-
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ʥʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ ʠ ʚʚʝ-

ʜʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘ-

ʝʤʳʭ ʧʦʚʳʰʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ ʤʦʨʝʡ ʪʨʝʙʫ-

ʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʬʦʥʦʚʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʀʟ ʚʩʝʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʞ-

ʥʝʡʰʠʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʨʩʢʠʭ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʪʝʨ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʚʝʪʝʨ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʦʨʷ ʧʨʠ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 
ʆʮʝʥʢʘ ʚʝʪʨʘ ʚ ʨʘʡʦʥʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ 

ʧʦʧʫʪʥʳʤ ʩʫʜʦʚʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʠ ʥʘʙʣʶʜʝʥʠʷʤ ʩʪʘʥʮʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʦʙʝʨʝʞʴʝ. ʅʦ ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʣʝʞʠʪ ʚʥʝ 
ʧʫʪʝʡ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ, ʠ ʘʢʪʠʚʥʳʡ ʨʳʙʦʣʦʚʥʳʡ 

ʧʨʦʤʳʩʝʣ ʪʘʤ ʥʝ ʚʝʜʝʪʩʷ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʤʦʨʩʢʦʡ ʣʝʜʦʩʪʦʡ-
ʢʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʣʘʪʬʦʨʤʝ (ʄʃʉʇ) ʆʆʆ çʃʋʂʆʁʃ-

ʂʘʣʠʥʠʥʛʨʘʜʤʦʨʥʝʬʪʴè ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝ-
ʩʢʘʷ ʩʪʘʥʮʠʷ (ɸɻʄʉ) ʄʠʥʠʂʈɸʄʉ-4 ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ 

Vaisala Oyj (ʍʝʣʴʩʠʥʢʠ, ʌʠʥʣʷʥʜʠʷ) ʠ ʀʥʩʪʠʪʫʪʘ ʨʘʜʘʨʥʦʡ ʤʝ-
ʪʝʦʨʦʣʦʛʠʠ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʠʥ-

ʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ ʥʘ ʤʘʛʥʠʪʥʳʝ ʥʦʩʠʪʝʣʠ. ʇʦʜʨʦʙʥʦʝ ʪʝʭ-
ʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʘʪʯʠʢʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ɸɻʄʉ 

ʜʘʥʳ ʚ [1; 2]. ʀʟʤʝʨʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʝʦʧʘʨʘʤʝʪʨʳ: 
ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ; ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʫʨʦʚʥʶ ʤʦʨʷ; ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ; ʚʠʜʠʤʦʩʪʴ; 
ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʙʣʘʯʥʦʩʪʠ. ʄʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠ ʜʨʫʛʠʝ ʤʝʪʝʦ-

ʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʝʪʝʨ, ʙʘʨʠʯʝʩʢʫʶ 
ʪʝʥʜʝʥʮʠʶ, ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʯʢʠ ʨʦʩʳ, ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ). ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʥʮʠʠ ʄʠ-
ʥʠʢʨʘʤʩ-4 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ ʤʝʪʝʦʧʘ-

ʨʘʤʝʪʨʦʚ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʢʦʜʫ ʂʅ-01 ʠ ʧʝʨʝʜʘʯʫ ʪʝʣʝ-
ʛʨʘʤʤ ʧʦ ʠʥʪʝʨʥʝʪ-ʢʘʥʘʣʫ. ʌʘʡʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ 



ʈʘʟʜʝʣ 3. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  

143 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʨʷʜʘ. ɺ ʥʦʷʙʨʝ 2003 ʛ. ʥʘ 
ʧʣʘʪʬʦʨʤʝ ʙʳʣʠ ʥʘʯʘʪʳ ʥʝʧʨʝʨʳʚʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʝʪʨʘ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʮʠʨʢʫʣʷʮʠʠ ʚ ʨʘʡʦʥʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ð ʵʪʦ 
ʢʦʥʚʝʨʛʝʥʮʠʷ ʚ ʝʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ: ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʣʫʢʦʣʮɹʘ 

ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʮʠʨʢʫʣʷʮʠʠ ʶʞʥʦʡ ʯʘʩʪʠ ɻʜʘʥʴʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 
ʠ ʩʣʘʙʦʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʦʡ ʮʠʨʢʫʣʷʮʠʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʙʘʩ-

ʩʝʡʥʘ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɻʜʘʥʴʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʢ ʩʝʚʝʨʫ ʦʪ ʧʘ-

ʨʘʣʣʝʣʠ 55,̄ ʤʝʞʜʫ ʤʝʨʠʜʠʘʥʘʤʠ 18 ̄ʠ 19 ̄ʚ. ʜ. ʠʤʝʝʪ ʤʝʩʪʦ 

ʜʠʚʝʨʛʝʥʮʠʷ, ʟʜʝʩʴ ʫʧʦʤʷʥʫʪʳʝ ʧʦʣʫʢʦʣʴʮʘ ʨʘʩʭʦʜʷʪʩʷ [3]. 
ʈʦʟʳ ʚʝʪʨʦʚ ʚ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʝ ʧʦʯʪʠ ʩʠʤʤʝʪʨʠʯ-

ʥʳ, ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚʝʪʨʘ ʙʣʠʟʢʘ ʢ ʢʨʫʛʦʚʦʡ, ʟʥʘʯʝ-
ʥʠʷ ʤʦʜʫʣʷ ʩʢʦʨʦʩʪʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʪʨʘ ʠ ʝʛʦ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʚʝʩʴʤʘ ʥʝʚʳʩʦʢʠ [4; 5]. ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʧʝʨʝʥʦʩ, ʦʜʥʘʢʦ, 
ʩʫʱʝʩʪʚʫʝʪ ʠ ʠʤʝʝʪ ʩʚʦʶ ʠʟʤʝʥʯʠʚʦʩʪʴ. 
ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ. ʅʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 

ʟʘʚʠʩʷʪ ʦʪ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ. ɼʣʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʨʢʫʣʷʮʠʠ ʙʳʣ ʚʚʝʜʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʮʠʨʢʫ-
ʣʷʮʠʠ ʂ = N Zn / N ʜʥ., ʛʜʝ N ð ʯʠʩʣʦ ʜʥʝʡ. ʈʦʟʳ ʚʝʪʨʦʚ 
2004ð2007 ʛʛ. (ʨʠʩ. 1) ʚ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʝ ʥʝ ʚʧʦʣʥʝ 
ʦʜʠʥʘʢʦʚʳ, ʥʦ ʧʦʩʪʦʷʥʩʪʚʦ ʛʣʘʚʥʳʭ ʯʝʨʪ ʩʦʭʨʘʥʷʝʪʩʷ. ʆʩʥʦʚ-
ʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ð ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ W ð E. 
ʈʦʟʘ ʚʝʪʨʦʚ 2004 ʛ. ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʝʪʨʦʚ ʟʘʧʘʜ-

ʥʦʡ ʯʝʪʚʝʨʪʠ. ʆʩʪʘʣʴʥʳʝ ʚʝʪʨʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 
ʨʫʤʙʘʤ ʩ ʥʝʢʦʪʦʨʳʤ ʧʨʦʚʘʣʦʤ ʧʦ E. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʪʦʨʷʝ-
ʤʦʩʪʴ ʩʠʣʳ ʚʝʪʨʘ 4ð5 ʙʘʣʣʦʚ (5ð9 ʤ/ʩ). ɼʠʘʛʨʘʤʤʘ ʩʢʦʨʦʩʪʝʡ 
ʩʠʤʤʝʪʨʠʯʥʘ. 
ɺ 2005 ʛ. ʨʦʟʘ ʚʝʪʨʦʚ ʠʤʝʝʪ ʢʨʫʛʦʚʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʇʦ-

ʚʪʦʨʷʝʤʦʩʪʴ ʧʦ ʚʩʝʤ ʨʫʤʙʘʤ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʘ, ʩ ʥʝʙʦʣʴʰʠʤ 
ʧʨʝʦʙʣʘʜʘʥʠʝʤ W ʚʝʪʨʦʚ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦ-
ʚʪʦʨʷʝʤʦʩʪʴ ʚʝʪʨʦʚ ʩʠʣʦʡ 4 ʙʘʣʣʘ (5ð7 ʤ/ʩ), 3- ʠ 5-ʙʘʣʣʴʥʳʝ 
ʚʝʪʨʘ ʠʤʝʶʪ ʨʘʚʥʫʶ ʯʘʩʪʦʪʫ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (17 %). ɺ ʵʪʦʤ ʛʦ-
ʜʫ ʦʪʤʝʯʘʣʠʩʴ 11-ʙʘʣʣʴʥʳʝ ʚʝʪʨʘ (å 29 ʤ/ʩ). 
ʈʦʟʘ ʚʝʪʨʦʚ ʚ 2006 ʛ. ʙʦʣʝʝ ʚʳʪʷʥʫʪʘ ʚ ʟʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ ʩ W ʥʘ ɽ. ɿʘʧʘʜʥʳʡ ʨʫʤʙ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʫʱʝʨʙ ʩʝʚʝʨʦ-ʚʦʩ-
ʪʦʯʥʦʤʫ. ʇʦ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʛʦʩʧʦʜʩʪʚʦʚʘʣʠ 3ð4-ʙʘʣʣʴʥʳʝ ʚʝʪʨʘ 
(3,4ð7,4 ʤ/ʩ). ʉʚʝʞʠʭ ʠ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʤʝʥʴʰʝ (ʧʦ 17 %). 
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ʈʦʟʘ ʚʝʪʨʦʚ 2007 ʛ. ʝʱʝ ʙʦʣʴʰʝ ʨʘʩʪʷʥʫʪʘ ʧʦ ʟʦʥʘʣʠ ʩ W ʥʘ ɽ. 
ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʟʘʧʘʜʥʳʭ ʨʫʤʙʦʚ ʚ ʫʱʝʨʙ ʶʞʥʦ-
ʤʫ ʠ ʦʩʦʙʝʥʥʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤʫ ʨʫʤʙʘʤ. ɺ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ 
(47 %) ʜʫʣʠ ʚʝʪʨʘ ʟʘʧʘʜʥʦʡ ʯʝʪʚʝʨʪʠ (SW-W-NW). ʉʝʚʝʨʥʳʡ ʚʝ-
ʪʝʨ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʶʞʥʳʤ (9 ʠ 14 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʄʘʢʩʠ-
ʤʘʣʴʥʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠʤʝʝʪ ʫʤʝʨʝʥʥʳʡ ʚʝʪʝʨ (5ð7 ʤ/ʩ). 
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ʄʝʞʩʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ. ɺʝʩʥʘ. ʇʨʠ ʧʝʨʝʩʪʨʦʡʢʝ ʮʠʨ-

ʢʫʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪ ʟʠʤʥʠʭ ʢ ʣʝʪʥʠʤ ʪʠʧʘʤ ʫʩʠʣʠʚʘʝʪ-

ʩʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ, ʠ ʚʩʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ 

ʨʘʚʥʦʚʝʨʦʷʪʥʳ. ʅʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʚʪʦʨʷʷʝʤʦʩʪʴ 

ʚʝʪʨʘ ʩʝʚʝʨʥʳʭ ʨʫʤʙʦʚ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʶʞʥʦʛʦ ʠ ʶʛʦ-ʟʘ-

ʧʘʜʥʦʛʦ. 

ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʚʝʩʥʦʡ ʭʦʨʦʰʦ ʚʠʜʥʘ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʜʝʩʴ ʨʦʟʘʭ (ʨʠʩ. 2). ɺ 2004 ʛ. ʚʝʩʥʦʡ ʧʨʝʦʙʣʘ-

ʜʘʣʠ W ʠ SE ʚʝʪʨʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ 5-ʙʘʣʣʴʥʳʭ 

ʚʝʪʨʦʚ, ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʰʪʦʨʤʦʚʳʭ ʚʝʪʨʦʚ. 

ʗʚʥʦʝ ʛʦʩʧʦʜʩʪʚʦ ʟʘʧʘʜʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʚʝʪʨʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

2005 ʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʣʘʙʳʭ ʚʝʪʨʦʚ (3,4ð

5,2 ʤ/ʩ). ɺ 2006 ʛ. ʨʦʟʘ ʢʘʢ ʙʳ ʧʦʚʪʦʨʷʝʪ ʛʦʜʦʚʫʶ ʨʦʟʫ ʚʝʪʨʦʚ: 

ʚʳʪʷʥʫʪʦʩʪʴ ʚ ʟʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʚʪʦ-

ʨʷʝʤʦʩʪʴʶ ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ. ɼʠʘʛʨʘʤʤʘ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʩʠʤ-

ʤʝʪʨʠʯʥʘ ʩ ʤʘʢʩʠʤʫʤʦʤ 4ð5-ʙʘʣʣʴʥʳʭ ʚʝʪʨʦʚ. ɺ 2007 ʛ. ʚʠʜʥʦ 

ʷʚʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ. ʉʝʚʝʨʥʳʝ ʚʝʪʨʘ ʧʨʝʦʙ-

ʣʘʜʘʶʪ ʥʘʜ ʶʞʥʳʤʠ. ʇʠʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠʤʝʶʪ 

ʚʝʪʨʘ ʩʠʣʦʡ 4 ʙʘʣʣʘ, ʫʤʝʨʝʥʥʳʝ (5,3ð7,4 ʤ/ʩ). 

ʃʝʪʦ. ʉ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʣʝʪʥʝʛʦ ʪʠʧʘ ʮʠʨʢʫʣʷʮʠʠ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʦ-

ʩʪʦʯʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ. ɺʝʨʦʷʪʥʦʩʪʴ ʚʝʪʨʘ ʟʘʧʘʜʥʳʭ ʨʫʤʙʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 45ð60 %, ʩʝʚʝʨʥʦʛʦ ʨʫʤʙʘ ð ʜʦ 10 %. 

ɺ 2004 ʠ 2007 ʛʛ. ʧʨʝʦʙʣʘʜʘʣʠ ʟʘʧʘʜʥʳʝ ʚʝʪʨʘ, ʧʦʚʪʦʨʷʝ-

ʤʦʩʪʴ ʜʦ 30 %, ʥʦ ʚ 2004 ʛ. ʚʦʩʪʦʯʥʳʭ ʚʝʪʨʦʚ ʤʘʣʦ, ʚ 2007 ʛ. ʜʦ 

15 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʩʪʦʯʥʳʡ ʨʫʤʙ (ʨʠʩ. 3). ɺ 2005ð2006 ʛʛ. 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʚʝʪʨʘ, ʤʘʣʦ ʚʦʩʪʦʯʥʳʭ ʠ ʶʞʥʳʭ. 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠʤʝʶʪ ʚʝʪʨʘ ʩʠʣʦʡ 4 ʙʘʣʣʘ, 

ʢʨʦʤʝ 2006 ʛ., ʢʦʛʜʘ ʯʘʱʝ ʜʫʣʠ 2ð3-ʙʘʣʣʴʥʳʝ ʚʝʪʨʘ. ʃʝʪʦʤ 

2005 ʛ. ʦʪʤʝʯʝʥʳ ʚʝʪʨʘ ʰʪʦʨʤʦʚʦʡ ʩʠʣʳ (ʩʚʳʰʝ 25 ʤ/ʩ), ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʚʳʭʦʜʦʤ ʥʘ ʘʢʚʘʪʦʨʠʶ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʠ ʥʝ-

ʪʠʧʠʯʥʦʛʦ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʛʦʜʘ ʶʞʥʦʛʦ ʮʠʢʣʦʥʘ. ɺ 2007 ʛ. ʚ 

ʠʶʣʝ ʦʪʤʝʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʘʢʪʠʚʥʳʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ, 

ʯʪʦ ʚʳʟʚʘʣʦ ʫʩʠʣʝʥʠʝ ʚʝʪʨʘ ʜʦ 25 ʤ/ʩ [2]. 
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ʆʩʝʥʴ. ɺ ʥʘʯʘʣʝ ʦʩʝʥʠ ʯʘʩʪʦ ʜʫʝʪ ʟʘʧʘʜʥʳʡ ʚʝʪʝʨ ð 30ð

40 %; ʚʝʣʠʢʘ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʚʝʪʨʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʶʞʥʦʛʦ 

ʨʫʤʙʦʚ (å30 %). ʂ ʦʢʪʷʙʨʶ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʶʛʦ-

ʚʦʩʪʦʯʥʦʛʦ ʠ ʦʩʦʙʝʥʥʦ ʶʞʥʦʛʦ ʚʝʪʨʘ. ʇʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʝ-

ʦʙʣʘʜʘʝʪ ʶʛʦ-ʟʘʧʘʜʥʳʡ ʚʝʪʝʨ (15ð30 %). ɺ ʥʦʷʙʨʝ, ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʯʠʩʪʦ ʟʘʧʘʜʥʦʛʦ ʚʝʪʨʘ, ʨʝʟʢʦ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ, ʢʦʪʦʨʳʡ ʚ ʵʪʦʤ 

ʤʝʩʷʮʝ ʧʦʚʩʝʤʝʩʪʥʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʦʙʣʘʜʘʶɦ ʠʤ (20ð35 %). 

ɺʝʪʝʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʪʦʤ ʦʪʭʦʜʠʪ ʢ ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ ʛʦ-

ʨʠʟʦʥʪʘ. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʵʪʦ ʚʠʜʥʦ ʚ 2005ð2007 ʛʛ. (ʨʠʩ. 4). 

ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʩʝʚʝʨʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʚʝʪʨʦʚ ʥʠʟʢʘʷ. ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ ʚʦʟʨʘʩʪʘʝʪ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʫ 5-ʙʘʣʣʴʥʳʭ 

ʚʝʪʨʦʚ (ʩʚʝʞʠʝ ð 9,8 ʤ/ʩ). ɺ 2007 ʛ. ʤʘʢʩʠʤʫʤ (å26 %) ʩʠʣʴ-

ʥʳʭ ʚʝʪʨʦʚ. 

ɿʠʤʘ. ʉ ʜʘʣʴʥʝʡʰʠʤ ʫʩʠʣʝʥʠʝʤ ʮʠʢʣʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʚʝʪʨʘ ʶʞʥʦʛʦ, ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʠ 

ʟʘʧʘʜʥʦʛʦ (40ð50 %) ʨʫʤʙʦʚ. ɺʝʨʦʷʪʥʦʩʪʴ ʚʝʪʨʘ ʩʝʚʝʨʥʳʭ 

ʨʫʤʙʦʚ ʥʝʚʝʣʠʢʘ (4ð8 %). ɺ ʜʝʢʘʙʨʝ ʫʞʝ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʚʝʪʨʘ ʧʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʶʞʥʦʛʦ ʠ ʦʩʦʙʝʥʥʦ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ.  

ʂ ʟʠʤʥʝʤʫ ʩʝʟʦʥʫ ʚʝʪʝʨ ʚʥʦʚʴ ʟʘʭʦʜʠʪ ʢ ʟʘʧʘʜʫ (ʨʠʩ. 5). ɺʦ 

ʚʩʝ ʛʦʜʘ, ʢʨʦʤʝ 2006 ʛ., ʷʚʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʝʪʨʘ ʦʪ ʟʘʧʘʜʥʦʡ 

ʯʝʪʚʝʨʪʠ (SW-W-NW). ɺʦʩʪʦʯʥʳʭ ʚʝʪʨʦʚ ʦʯʝʥʴ ʤʘʣʦ. ʀʩʢʣʶ-

ʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 2006 ʛ. ð ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʨʘ ʦʪ E-SE-S. ɿʠʤʘ 

ʵʪʦʛʦ ʛʦʜʘ ʭʦʣʦʜʥʘʷ (ʜʦ -20̄ ), ʧʨʝʦʙʣʘʜʘʣʠ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʠʝ 

ʚʣʠʷʥʠʷ. 

ɺ ʮʝʣʦʤ ʯʘʩʪʦ ʜʫʣʠ ʚʝʪʨʘ ʩʚʝʞʠʝ ʠ ʩʠʣʴʥʳʝ (5ð6 ʙʘʣʣʦʚ), 

ʚ 2007 ʛ. ʛʦʩʧʦʜʩʪʚʦʚʘʣʠ ʚʝʪʨʘ 7 ʙʘʣʣʦʚ (ʢʨʝʧʢʠʝ), ʩʘʤʳʝ ʩʠʣʴ-

ʥʳʝ ʚʝʪʨʘ ʟʘ ʛʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺʳʚʦʜʳ. ʇʦ ʜʘʥʥʳʤ ʦ ʚʝʪʨʝ, ʧʦʣʫʯʘʝʤʳʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-

ʤʝʥʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʬʪʷʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʨʢʫʣʷʮʠʦʥ-

ʥʦʛʦ ʨʝʞʠʤʘ ʢʘʞʜʦʛʦ ʛʦʜʘ ʠ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʩʣʝʜʫʶʱʠʝ 

ʯʝʨʪʳ. 



 

 
 

 
 

 
ʈʠʩ. 4. ʈʦʟʳ ʚʝʪʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʦʩʝʥʴʶ 2004ð2007 ʛʛ. 

1
4

1 



 

  

  

 
ʈʠʩ. 5. ʈʦʟʳ ʚʝʪʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʟʠʤʦʡ 2004ð2007 ʛʛ. 
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1. ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ. ʅʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 
ʟʘʚʠʩʷʪ ʦʪ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ. ʆʩʥʦʚʥʘʷ 
ʯʝʨʪʘ ð ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ W ð E. ʈʦʟʳ ʚʝʪʨʦʚ 
2004 ʠ 2007 ʛʛ. ʧʦʢʘʟʳʚʘʶʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʝʪʨʦʚ ʟʘʧʘʜʥʦʡ ʯʝʪʚʝʨ-
ʪʠ. ɺ 2005 ʠ 2006 ʛʛ. ʨʦʟʳ ʚʝʪʨʦʚ ʠʤʝʶʪ ʢʨʫʛʦʚʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

2. ʄʝʞʩʝʟʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ. ɺʝʩʥʦʡ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ-
ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ. ʃʝʪʦʤ 2004 ʠ 2007 ʛʛ. ʧʨʝʦʙʣʘ-
ʜʘʣʠ ʟʘʧʘʜʥʳʝ ʚʝʪʨʘ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʜʦ 30 %, ʚ 2005ð2006 ʛʛ. 
ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʨʘ ʦʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ, ʤʘʣʦ ʚʦʩʪʦʯʥʳʭ ʠ ʶʞʥʳʭ 
ʚʝʪʨʦʚ. ʄʘʢʩʠʤʘʣʴʥʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠʤʝʶʪ ʚʝʪʨʘ ʩʠʣʦʡ 
4 ʙʘʣʣʘ, ʢʨʦʤʝ 2006 ʛ., ʢʦʛʜʘ ʯʘʱʝ ʜʫʣʠ 2ð3-ʙʘʣʣʴʥʳʝ ʚʝʪʨʘ. 
ʆʩʝʥʴʶ ʚʝʪʝʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʪʦʤ ʦʪʭʦʜʠʪ ʢ ʶʞʥʦʡ ʧʦʣʦʚʠʥʝ 
ʛʦʨʠʟʦʥʪʘ. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʵʪʦ ʚʠʜʥʦ ʚ 2005ð2007 ʛʛ. ʇʦʚʪʦ-
ʨʝ̫ʤʦʩʪʴ ʩʝʚʝʨʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʚʝʪʨʦʚ ʥʠʟʢʘʷ. ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ 
ʚʦʟʨʘʩʪʘʝʪ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʫ 5-ʙʘʣʣʴʥʳʭ ʚʝʪʨʦʚ 
(ʩʚʝʞʠʝ ð 9,8 ʤ/ʩ). ɺ 2007 ʛ. ʤʘʢʩʠʤʫʤ (~26 %) ʩʠʣʥɹʳʭ ʚʝʪʨʦʚ. 
ɿʠʤʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʨʘ ʦʪ ʟʘʧʘʜʥʦʡ ʯʝʪʚʝʨʪʠ (SW-W-NW). 
ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 2006 ʛ. ð ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʨʘ ʦʪ E-SE-S. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

1. ɸʙʨʘʤʦʚ ʈ. ɺ., ɻʫʱʠʥ ʆ. ɸ., ʉʪʦʥʪ ɾ. ʀ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʦ-
ʤʘʩʰʪʘʙʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʤʝʨʷʝʤʦʛʦ ʚʝʪʨʘ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ // ʇʨʦ-
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ʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè. ɺʳʧ. 4. ʂʘʣʠʥʠʥʛʨʘʜ, 2006. ʉ. 18ð28. 
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ʩʧʝʢʪʠʚʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʦʨʩʢʦʡ ʤʝʪʝʦʨʦʣʦʛʠʠ // ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ 
ʙʘʩʩʝʡʥʘ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ: ʉʙ. ʥʘʫʯ. ʪʨʫʜʦʚ / ʇʦʜ ʨʝʜ. ɺ. ɺ. ʆʨʣʝʥ-
ʢʘ. ʂʘʣʠʥʠʥʛʨʘʜ: ʀʟʜ-ʚʦ ʈɻʋ ʠʤ. ʀ. ʂʘʥʪʘ, 2006. ʉ. 109ð115. 

3. ɸʙʨʘʤʦʚ ʈ. ɺ., ʉʪʦʥʪ ɾ. ʀ. çɺʠʪʷʟʴè ʠ ɹʘʣʪʠʡʩʢʘʷ ʢʦʩʘ. ʇʦ-
ʛʦʜʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ 1997ð2002 ʛʛ. ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 
ʤʦʨʩʢʦʡ ʤʝʪʝʦʨʦʣʦʛʠʠ ɸʆ ʀʆ ʈɸʅ / ʆʪʚ. ʨʝʜ. ɽ. ɺ. ʂʨʘʩʥʦʚ. ʂʘʣʠ-
ʥʠʥʛʨʘʜ: ʀʟʜ-ʚʦ ʂɻʋ, 2004.  
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ʪʦʣʦʛʠʠ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʧʨʠ ʉʦʚʝ-
ʪʝ ʤʠʥʠʩʪʨʦʚ ʉʉʉʈ. ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʘʪʣʘʩ ɹʘʣʪʠʡʩʢʦ-
ʛʦ ʤʦʨʷ) / ʉʦʩʪ. ɻ. ʅ. ɻʦʣʦʚʠʥ, ʆ. ʄ. ʈʫʜʥʝʚʘ, ɺ. ɻ. ʉʝʤʝʥʦʚʘ, ɽ. ɻ. ʄʠ-
ʭʘʡʣʦʚʘ, ɸ. ɺ. ʉʪʘʨʦʚʝʨʦʚʘ; ʇʦʜ ʨʝʜ. ɺ. ʉ. ʉʘʤʦʡʣʝʥʢʦ. ʄ., 1957. 

5. Atlas morza Baltyckiego / Red. A. Majewski, Lauer;  Inst. Meteor-
ol. i gospodar. Wodn. Warshawa, 1994. 
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ʋɼʂ 528.9(261.24) 

 
ɼ. ɺ. ɼʦʨʦʭʦʚ 

(ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ  
ʠʤ. ʇ. ʇ. ʐʠʨʰʦʚʘ ʈɸʅ) 

 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ  
ʦʩʥʦʚʘʥʠʷ ʂʫʨʰʩʢʦʡ ʢʦʩ  r

 

ʉ 2005 ʛ. ɺʩʝʨʦʩʩʠʡʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʛʝʦ-
ʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʠʤ. ɸ. ʇ. ʂʘʨʧʠʥʩʢʦʛʦ (ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛ) ʧʨʠ ʫʯʘʩʪʠʠ ʆʆʆ çʄʦʨʩʢʦʝ ʚʝʥʯʫʨʥʦʝ ʙʶʨʦè 
(ʂʘʣʠʥʠʥʛʨʘʜ) ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʚʨʝʤʝʥ-
ʥʫʶ ʦʮʝʥʢʫ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʥʪʨʦʣʴ ʛʝʦʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ ʠ ʩʦʟʜʘʥʠʝ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ 
ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ ʠ ʝʛʦ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ. 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥ-
ʥʦʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʦʜʥʦʛʦ ʠʟ ʧʷʪʠ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪ-
ʢʦʚ ð çʆʩʥʦʚʘʥʠʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳè ð ʢʘʢ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʈʦʩʩʠʠ (ɻʂɹɿ). 

 

Since 2005 A. P. Karpinsky Russian Geological Research In-
stitute (Sankt-Petersburg) on cooperation with Sea Venture Bu-
reau Ltd are carrying out activity for actual estimation of re-
sources potential, geoecological risk control and creation of 
prognosis models of geological environment development in the 
Baltic sea and its shore zone. As an example described the pro-
cess of digital geoecological map creation of one of five key loca-
tions ñBasement of Kuronian Spitò as element of ñRussian shore 
zone state cadastreò model. 

 
ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʠʤ. ɸ. ʇ. ʂʘʨʧʠʥʩʢʦʛʦ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʧʨʠ ʫʯʘ-
ʩʪʠʠ ʆʆʆ çʄʦʨʩʢʦʝ ʚʝʥʯʫʨʥʦʝ ʙʶʨʦè (ʂʘʣʠʥʠʥʛʨʘʜ) ʩ 2005 ʛ. 
ʚʝʜʝʪ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʦʮʝʥʢʫ ʨʝʩʫʨʩʥʦ-
ʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʥʪʨʦʣʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ ʠ ʩʦʟʜʘ-
ʥʠʝ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ɹʘʣ-
ʪʠʡʩʢʦʤ ʤʦʨʝ ʠ ʝʛʦ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ. ʅʘ ʧʨʠʤʝʨʝ ʨʦʩʩʠʡʩʢʦʡ 
ʯʘʩʪʠ ʙʝʨʝʛʦʚʳʭ ʟʦʥ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣ-
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ʪʠʢʠ (ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ) ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʈʦʩʩʠʠ (ɻʂɹɿ). 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʜʝʣʠ ɻʂɹɿ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʷʪʴ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ (ʧʦʣʠʛʦ-
ʥʦʚ). ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʩʦʙʨʘʥʳ ʨʘʟʥʦʨʦʜʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʠ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ, ʧʨʦʷʚʣʝʥʠ̫ ʤ 
ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʥ̫ʠʶ. 

ɺʳʧʦʣʥʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦ-
ʣʦʛʠʯʝʩʢʦʡ, ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ. ʇʨʦʚʝʜʝʥʳ ʫʪʦʯʥʷʶʱʠʝ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ (ʛʝʦ- ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ). ʉʦʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʪʳ ʘʥʘʣʦ-

ʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
ʢʘʨʪ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ. 

ʄʦʜʝʣʴ ɻʂɹɿ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠ-
ʩʪʝʤʫ (ɻʀʉ) ʙʣʦʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ, ʢʫʜʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʙʣʦ-

ʢʠ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ, ʣʠʪʦ- ʠ ʤʦʨʬʦʜʠʥʘʤʠʯʝ-
ʩʢʠʡ, ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʡ (ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʝʜʠʥʠ-
ʮʳ ɻʂɹɿ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ ʢʘʜʘʩʪʨʦʚʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʳʡ 

ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʥɹʦʛʦ 
ʜʝʣʝʥʠʷ ʧʦʙʝʨʝʞʴʷ. ʂʘʞʜʳʡ ʙʣʦʢ ɻʂɹɿ ʚ ʚʠʜʝ ɻʀʉ-ʩʣʦʝʚ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʨʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʦʧʨʷʞʝʥʥʦʡ ʙʘʟʦʡ ʜʘʥ-
ʥʳʭ ʠ ʪʝʢʩʪʦʚʳʤʠ ʦʧʠʩʘʥʠʷʤʠ (ʦʙʲʷʩʥʠʪʝʣʴʥʳʤʠ ʟʘʧʠʩʢʘʤʠ). 

ʆʧʠʩʘʥʠʝ ʚʢʣʶʯʘʝʪ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʯʠʩʣʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʢʘʞʜʦʛʦ ʙʣʦʢʘ. ʈʷʜ ʧʦʢʘʟʘʪʝʣʝʡ (ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʧʣʦʱʘʜʠ ʠ ʪ. ʜ.) ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʠ ʩʨʝʜʩʪʚʘʤʠ ɻʀʉ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ɻʀʉ ɻʂɹɿ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ArcGIS 9.2 

ʬʠʨʤʳ ESRI. 
ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ð ʧʦʣʠʛʦʥ çʆʩʥʦʚʘʥʠʝ ʂʫʨʰ-

ʩʢʦʡ ʢʦʩʳè ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʧʦ-
ʷʚʠʚʰʠʤʠʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʣʘʥʘʤʠ ʩʦʟʜʘʥʠʷ ʥʘ ʢʦʩʝ ʪʫ-

ʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʦɻ ʪʦʤʫ 
ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʜʫʨʫ ʢʘʨʪʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʛʝʦʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʙʣʦʢʘ ʠʤʝʥʥʦ ʵʪʦʛʦ ʫʯʘʩʪʢʘ. 
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ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ 
ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 1) ʧʨʠʚʷʟʢʘ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʦʩʥʠʤ-

ʢʦʚ, 2) ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩ-
ʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʡ, 3) ʩʦʚʤʝʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʩʣʦʝʚ ʠ ʧʦ-

ʩʪʨʦʝʥʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ. 
ɺ ʢʘʯʝʩʪʚʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤ-

ʧʣʝʢʪʘ ʢʘʨʪ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʧʦʣʠʛʦʥʫ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʳ ʜʚʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘ QuicBird ʚ ʚʠʜʠʤʦʤ ʩʧʝʢʪʨʝ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʩʥʠʤʢʘ ʦʪ 22 ʤʘʷ 2006 ʛ. ʅʘ 
ʩʥʠʤʢʠ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʨʝʧʝʨʥʳʝ ʪʦʯʢʠ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʨʦ-

ʝʢʮʠʠ ɻʘʫʩʩʘ ð ʂʨʶʛʝʨʘ (4-ʷ ʟʦʥʘ), ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʉʂ-42 
(ʇʫʣʢʦʚʦ), ʤʘʩʰʪʘʙ 1:10 000. 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʨʝʧʝʨʥʳʤ ʪʦʯʢʘʤ ʩʥʠʤʢʠ ʧʦʚʪʦʨʥʦ ʧʨʠʚʷ-
ʟʘʥʳ ʚ ʩʠʩʪʝʤʝ ArcGIS, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʦʜʠʪʴ ʨʫʯʥʫʶ 

ʦʮʠʬʨʦʚʢʫ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʰʠʬʨʠʨʦʚʘ-

ʥʠʷ ʩʥʠʤʢʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ɻʀʉ-ʩʣʦʠ: ʙʝʨʝʛʦʚʘʷ 
ʣʠʥʠʷ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʜʦʨʦʛʠ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ, ʣʝʩʥʳʝ 

ʤʘʩʩʠʚʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʧʣʷʞʠ, ʚʦʜʥʳʝ ʦʙʲʝʢ-
ʪʳ, ʛʦʨʦʜʩʢʠʝ ʠ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ (ʨʠʩ. 2). ʆʮʠʬʨʦʚʢʘ ʛʦʨʦʜ-

ʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦʢʚʘʨʪʘʣʴʥʦ, ʢʨʠ-
ʪʝʨʠʝʤ ʨʘʟʙʠʚʢʠ ʥʘ ʢʚʘʨʪʘʣʳ ʩʣʫʞʠʣʠ ʦʩʥʦʚʥʳʝ ʤʘʛʠʩʪʨʘʣʠ 

ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ. ɼʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʢʦʪʦ-
ʨʳʭ ʧʣʦʱʘʜʥʳʭ (ʣʝʩʘ, ʙʦʣʦʪʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ ʠ ʜʨ.) ʠ 

ʪʦʯʝʯʥʳʭ (ʢʦʪʝʣʴʥʳʝ, ʟʘʧʨʘʚʢʠ ʠ ʜʨ.) ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 
ʩʚʝʨʢʘ ʩ ʠʤʝʶʱʠʤʠʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʢʘʨʪʘʤʠ ʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʳʝʟʜ ʥʘ ʤʝʩʪʥʦʩʪʴ. 
ʅʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʦʩʭʝʤʝ (ʨʠʩ. 2) ʧʨʠʚʝʜʝʥʳ ʪʠʧʳ 

ʙʝʨʝʛʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʦ 
ʢʘʨʪʦʩʭʝʤʝ ʚʠʜʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʘʥʠʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʩʦ ʩʪʦʨʦʥʳ 

ʤʦʨʷ ʧʨʝʦʙʣʘʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʡ ʠ ʦʪʩʪʫʧʘʶɦ ʠʡ 
ʪʠʧ ʙʝʨʝʛʘ, ʩʦ ʩʪʦʨʦʥʳ ʟʘʣʠʚʘ ð ʩʪʘʙʠʣʴʥʳʡ. 

ʇʦʣʫʯʝʥʥʘʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦʡ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ 
çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʠ ʫ ʝʛʦ ʛʨʘʥʠʮʳ. ʉʨʝʜʩʪʚʘ ɻʀʉ ʧʦʟʚʦʣʷʶʪ 

ʥʘʥʦʩʠʪʴ ʥʘ ʢʘʨʪʫ ʣʶʙʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʧʨʦʚʦʜʠʪʴ 
ʠʭ ʘʥʘʣʠʟ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʧʦʣʥʘʷ ʢʘʨʪʠʥʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ 
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ʩʨʝʜʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʥʦʛʦ ʥʘʙʦ-
ʨʘ ʢʘʨʪ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʤʦʜʝʣʴʶ ɻʂɹɿ. 



 

 
 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʥʠʤʢʘ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 1
4

7 



 
ʈʠʩ. 2. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʦʩʭʝʤʘ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢ ð ʧʦʩ. ʃʝʩʥʦʝ) 

 

 

ʇʦʙʝʨʝʞʴʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  

(ʫʯʘʩʪʦʢ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢ ð ʧʦʩ. ʃʝʩʥʦʝ) 

1
4

8 
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ʋɼʂ 551.468(261.24) 

 
ɺ. ɸ. ɾʘʤʦʡʜʘ, ɼ. ɺ. ʈʷʙʯʫʢ, ʖ. ʇ. ʂʨʦʧʘʯʝʚ 

(ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  
ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ. ʇ. ʂʘʨʧʠʥʩʢʦʛʦ) 

 

ɺ. ʃ. ɹʦʣʜʳʨʝʚ, ɺ. ɺ. ʉʠʚʢʦʚ  
(ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ  

ʠʤ. ʇ. ʇ. ʐʠʨʰʦʚʘ ʈɸʅ) 

 
ʇʨʦʷʚʣʝʥʠʷ  

ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ  
ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʂʫʨʰʩʢʦʡ ʢʦʩ  r

 
ʅʦʚʳʝ ʜʘʥʥʳʝ ʦʙ ʫʩʣʦʚʠʷʭ ʩʝʜʠʤʝʥʪʘʮʠʠ ʚ ʙʝʨʝʛʦʚʦʡ 

ʟʦʥʝ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 
2006ð2007 ʛʛ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 
ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʤʝʣʢʦʚʦʜʠʡ ʤʝʪʦ-
ʜʦʤ ʛʠʜʨʦʣʦʢʘʮʠʠ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʦʷʚʣʝ-
ʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʤʳʚʘ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʢʘʢ ʥʘ ʙʝʨʝʛʘʭ ʢʦʩʳ ʚ 
ʝʝ ʧʨʠʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʠ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʃʝʩʥʦʝ, ʪʘʢ ʠ ʥʘ ʧʨʠ-
ʣʝʛʘʶʱʝʡ ʯʘʩʪʠ ʧʦʜʚʦʜʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ, ʯʪʦ ʷʚʣʷʝʪ-
ʩʷ ʩʣʝʜʩʪʚʠʝʤ ʘʢʪʠʚʥʳʭ ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 
ʦʩʪʨʦʛʦ ʜʝʬʠʮʠʪʘ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʈʘʜʠʦʫʛʣʝʨʦʜʥʦʝ 
ʜʘʪʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʣʘʛʫʥʥʳʭ ʠʣʦʚ, ʦʙʥʘʞʘʶʱʠʭʩʷ ʥʘ ʜʥʝ 
ʤʦʨʷ, ʧʦʟʚʦʣʠʣʦ ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝ-
ʥʠʷ ʢʦʩʳ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫ ʧʦʩ. ʃʝʩʥʦʝ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 5000ð6000 ʣʝʪ ʥʘ 0,4ð0,5 ʤ/ʛʦʜ. ʄʦʞʥʦ 
ʧʨʝʜʧʦʣʦʞʠʪʴ ʜʘʣʴʥʝʡʰʫʶ ʜʝʛʨʘʜʘʮʠʶ ʧʣʷʞʝʡ ʠ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʧʨʦʨʳʚʘ ʢʦʩʳ ʚʦ ʚʨʝʤʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʰʪʦʨʤʦʚ.  

 

The new data concerning recent conditions of sedimentation in 
the coastal zone of the Russian part of Curonian Spit were obtained 
using on-land observations and side-scan sonar profiling along the 
coastline in 2006ð2007. The coastal and bottom erosion was fixed 
in the foot of Curonian Spit and in the area adjacent to Lesnoy that 
is evidence of high activity of lithodynamic processes and sediment 
deficit. Radiocarbon dating of lagoon Holocene muds outcropping at 
the sea bottom allowed calculating the average rate of spit moving in 
the eastern direction in the area near Lesnoy during last 5000ð
6000 years ð 0.4ð0.5 meters/year. It is possible to assume further 
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beach degradation and hazardously increasing possibility of spit 
break-through in stormy conditions. 

ɺʚʝʜʝʥʠʝ 

 

ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʢʘʢ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʠʚʣʝʢʘʝʪ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘ-
ʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺʦʧʨʦʩʘʤ ʛʝʦʣʦʛʠʠ ʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 
ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʠ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ 
ʀ. ʐʫʤʘʥʘ ʠ ɻ. ɹʝʨʝʥʜʪʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 
XIX ʚ. [12]. ɺ ʦʙʰʠʨʥʦʡ ʨʘʙʦʪʝ ɼʞ. ɸʙʨʦʤʘʡʪʘ ʩ ʩʦʘʚʪʦʨʘʤʠ 
[17] ʥʘʨʷʜʫ ʩ ʦʧʠʩʘʥʠʝʤ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʂʫʨʩhʢʦʡ 
ʢʦʩʳ ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʩʚʝʱʝʥʳ ʧʨʦʙʣʝʤʳ ʝʝ ʙʝʨʝʛʦʟʘʱʠʪʳ. 
ɸ. ʊʦʨʥʢʚʠʩʪ [18] ʨʘʩʩʤʘʪʨʠʚʘʣ ʚʦʧʨʦʩʳ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʥʦʩʦʚ ʠ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʩʫ ʰʪʦʨʤʦʚʳʭ ʥʘʛʦʥʦʚ. ʍ. ʬʦʥ ɺʠʭʜʦʨʬʬ ʚ 
1919 ʛ. ʦʧʫʙʣʠʢʦʚʘʣ ʜʘʥʥʳʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, 
ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʂʫʨʰʩʢʦʡ ʠ ɹʘʣʪʠʡʩʢʦʡ ʢʦʩ [12]. 
ʅʦʚʳʡ ʫʨʦʚʝʥʴ ʙʝʨʝʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ɹʘʣʪʠʢʠ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚ ʭʦʜʝ ʨʘʙʦʪ, ʥʘʯʘʪʳʭ ʚ 1960 ʛ. ʩʦʪʨʫʜ-
ʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ. ʇ. ʐʠʨʰʦʚʘ ɸʅ ʉʉʉʈ 
ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬ. ɺ. ʇ. ɿʝʥʢʦʚʠʯʘ [2; 3; 9; 15; 16]. ɺ 
1963 ʛ. ʚ ɸʪʣʘʥʪʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ 
ʙʳʣʘ ʩʦʟʜʘʥʘ ʛʨʫʧʧʘ ʜʠʥʘʤʠʢʠ ʤʦʨʩʢʠʭ ʙʝʨʝʛʦʚ [1; 4ð6; 11]. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʠʟʫʯʝʥʠʷ ʙʝʨʝʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʯʘʣʩʷ ʧʦ-

ʩʣʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 1972 ʛ. ʧʝʨʚʦʡ ʚ 
ʩʪʨʘʥʝ ʙʝʨʝʛʦʚʦʡ ʩʣʫʞʙʳ ð ʋʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ 
(ʙʝʨʝʛʦʚ) [13; 14]. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʠ ʨʘʙʦʪʳ ʧʦʣʫʯʠʣʠ ʝʱʝ 
ʙʦʣʴʰʠʡ ʨʘʟʤʘʭ ʧʨʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʋʀɿʘ ʚ ʉʅʇʆ çɹʘʣʪʙʝʨʝʛʦ-
ʟʘʱʠʪʘè, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʦʢ ʨʝʞʠʤʥʳʭ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 
ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʥʘʫʯʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ [5]. ʅʘʯʠʥʘʷ ʩ 2000 
ʛ. ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʠʙʨʝʞʥʳʭ ʩʠʩʪʝʤ ɸʪ-
ʣʘʥʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ ʈɸʅ (ɸʆʀʆ 
ʈɸʅ) ʧʨʦʚʦʜʠʪ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʩʝʤʫ ʧʝʨʠ-
ʤʝʪʨʫ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʠ ʣʘʛʫʥʥʳʭ ʙʝʨʝʛʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. 
ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʚʩʝ ʙʝʨʝʛʘ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʢ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ ʧʝʩʯʘʥʳʤ. ʆʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ 
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 
ʤʦʨʬʦʣʦʛʠʠ ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʫʷʟʚʠʤʳʤ 
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ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʦʤ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʣʶʙʳʤ ʠʟʤʝʥʝʥʠʷʤ 
ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 

ɺ ʭʦʜʝ ʩʦʚʤʝʩʪʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ɺʉɽɻɽʀ, ɸʆʀʆ ʈɸʅ ʠ 

ʄʦʨʩʢʦʛʦ ʚʝʥʯʫʨʥʦʛʦ ʙʶʨʦ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʚ 2006ð2007 ʛʛ. 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʪʦʜʠʥʘʤʠʯʝʩ-

ʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦʡ 

ʢʦʩʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʩʫʭʦʧʫʪʥʳʝ ʤʘʨʰʨʫʪʳ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʙʨʝʞʥʦʛʦ ʤʝʣʢʦʚʦʜʴʷ ʤʝʪʦʜʦʤ ʛʠʜʨʦʣʦʢʘʮʠʠ 

ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ (ɻʃɹʆ), ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥ-

ʥʳʤ ʧʨʦʙʦʦʪʙʦʨʦʤ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʇʣʦʱʘʜʴ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʉʫʭʦʧʫʪʥʳʝ ʤʘʨʰʨʫʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ 

2007 ʛ., ʚʢʣʶʯʘʣʠ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʤʦʨʩʢʠʭ ʠ ʣʘʛʫʥʥʳʭ ʙʝ-

ʨʝʛʦʚ ʢʦʩʳ, ʠʟʤʝʨʝʥʠʝ ʰʠʨʠʥʳ ʧʣʷʞʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʨʘʥʫ-

ʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʩʘʜʢʦʚ ʧʣʷʞʘ ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ ʥʘ ʘʥʘ-

ʣʠʪʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʘʚʘʥʜʶʥʳ. ʆʧʠ-

ʩʘʥʠʝ ʚʝʣʦʩʴ ʥʝʧʨʝʨʳʚʥʦ, ʦʧʨʦʙʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʚʳʧʦʣʥʷ-

ʣʦʩʴ ʩ ʠʥʪʝʨʚʘʣʦʤ 1 ʢʤ ʠʣʠ ʤʝʥʝʝ (ʚ ʩʣʫʯʘʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ-

ʟʥʘʢʦʚ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ). 

ʅʘʨʷʜʫ ʩ ʤʘʨʰʨʫʪʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠ-

ʘʣʳ ʤʝʪʦʜʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩ-

ʤʦʩʥʠʤʢʠ), ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. 

ɻʃɹʆ ʧʨʦʚʦʜʠʣʦʩʴ ʩʠʩʪʝʤʦʡ CM2 (C-MAX Ltd.) ʚʜʦʣʴ ʙʝ-

ʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʛʣʫʙʠʥʘʭ 5, 10 ʠ 15 ʤ ʚ ʜʠʘʧʘʟʦʥʝ ʦʙʟʦʨʘ 

150 ʤ ʩ ʢʘʞʜʦʛʦ ʙʦʨʪʘ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʩʦʥʦʛʨʘʤʤ ʧʦʜʪʚʝʨʞʜʘ-

ʣʘʩʴ ʜʘʥʥʳʤʠ ʧʦʜʚʦʜʥʳʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ROV Fish106M (Intershelf), ʜʦʥʥʦʛʦ ʧʨʦʙʦʦʪʙʦʨʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ ʣʘ-

ʙʦʨʘʪʦʨʠʠ ʦʪʜʝʣʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʤʦʨʩʢʦʡ ʛʝʦʣʦ-

ʛʠʠ ɺʉɽɻɽʀ 19-ʬʨʘʢʮʠʦʥʥʳʤ ʩʠʪʦʚʳʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʨʦʪʘʧʘ AS 200 Retsch. ʀʟʦʪʦʧʥʳʡ ʘʥʘʣʠʟ 

(
14
C) ʜʣʷ ʜʘʪʠʨʦʚʘʥʠʷ ʪʨʝʭ ʧʨʦʙ ʛʣʠʥ ʧʦʜʚʦʜʥʦʛʦ ʦʙʥʘʞʝʥʠʷ 

ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ ʎʝʥʪʨʝ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺʉɽɻɽʀ ʩ 

ʧʦʤʦʱʴʶ ʞʠʜʢʦʩʪʥʦ-ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʦʛʦ ʘʣʴʬʘ-ʙʝʪʘ-ʩʧʝʢʪʨʦ-

ʤʝʪʨʘ Quantulus 1220. 

 
ʈʝʟʫʣʴʪʘʪʳ 

 

ʄʦʨʩʢʦʡ ʢʦʥʪʫʨ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʢʦʩʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʫʛʫ ʙʦʣʴʰʦʛʦ ʨʘʜʠʫʩʘ (ʦʢʦʣʦ 300 ʢʤ), ʚ ʢʦʪʦʨʦʡ ʧʨʦʩʤʘʪʨʠ-
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ʚʘʶʪʩʷ ʪʨʠ ʙʦʣʴʰʠʝ ʚʦʛʥʫʪʦʩʪʠ ð ʤʝʟʦʙʫʭʪʳ (ʦʢʦʣʦ 30ð

35 ʢʤ). ɺ ʵʪʠʭ ʚʦʛʥʫʪʦʩʪʷʭ ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʝ ʚʦʛʥʫʪʦ-

ʩʪʠ ʜʣʠʥʦʡ 1,5ð2 ʢʤ ð ʤʠʢʨʦʙʫʭʪʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʩʣʦʞʥʝʥʳ ʤʝʣʢʠʤʠ ʨʘʚʥʦʤʝʨʥʳʤʠ ʤʠʢʨʦʬʦʨʤʘʤʠ ð ʘʢʢʫ-

ʤʫʣʷʪʠʚʥʳʤʠ ʤʳʩʘʤʠ ʠ ʙʫʭʪʦʯʢʘʤʠ ʨʘʟʤʳʚʘ ʤʝʞʜʫ ʥʠʤʠ. 

ʄʠʢʨʦʤʳʩʳ ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30ð

100 ʤ. ɼʠʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʤʳʩʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʚʦʜʦʡ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʧʝʩʯʘʥʳʝ ʧʦʜʚʦʜʥʳʝ ʦʪʤʝʣʠ. 

ʇʣʷʞ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʢʦʩʳ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤ ʧʝʩʢʦʤ ʩ ʧʨʠʤʝʩʴʶ ʢʨʫʧʥʦʟʝʨʥʠ-

ʩʪʦʛʦ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʫʯʘʩʪʢʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʳʙʨʦʩʘʤʠ 

ʛʘʣʴʢʠ ʨʘʟʥʦʡ ʢʨʫʧʥʦʩʪʠ ʠ ʜʘʞʝ ʚʘʣʫʥʦʚ. ɺʜʦʣʴ ʪʳʣʦʚʦʡ ʯʘʩʪʠ 

ʧʣʷʞʘ ʪʷʥʝʪʩʷ ʩʧʣʦʰʥʦʡ ʛʨʷʜʦʡ ʘʚʘʥʜʶʥʘ ʚʳʩʦʪʦʡ ʦʪ 4ð4,5 ʤ 

ʜʦ 10ð12 ʤ ʠ ʰʠʨʠʥʦʡ ʦʪ 10ð30 ʜʦ 150 ʤ (ʚ ʩʨʝʜʥʝʤ 25ð

30 ʤ). ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʩʳ ʰʠʨʠʥʘ ʠ ʚʳʩʦʪʘ ʘʚʘʥʜʶʥʳ ʚʩʝ 

ʚʨʝʤʷ ʤʝʥʷʶʪʩʷ. ʅʘ ʯʝʪʳʨʝʭ ʫʯʘʩʪʢʘʭ ʢʦʩʳ ʘʚʘʥʜʶʥʘ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʳʪʘ: ʝʝ ʰʠʨʠʥʘ ʧʦ ʚʝʨʰʠʥʝ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 

1,5ð2 ʤ, ʘ ʧʦ ʦʩʥʦʚʘʥʠʶ 12ð15 ʤ. ɿʘ ʘʚʘʥʜʶʥʦʡ ʠ ʧʘʨʘʣʣʝʣʴ-

ʥʦ ʝʡ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʟʘʣʝʩʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʨʨʘʩʳ ʰʠʨʠʥʦʡ 

ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ, ʢʦʪʦʨʘʷ ʩʣʦʞʝʥʘ ʤʦʨ-

ʩʢʠʤʠ ʧʝʩʢʘʤʠ. ɼʘʣʝʝ ʰʠʨʠʥʦʡ ʜʦ 100 ʤ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʟʚʝ-

ʚʘʝʤʳʝ ʨʝʣʠʢʪʦʚʳʝ ʵʦʣʦʚʳʝ ʙʫʛʨʳ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʫʭʦʧʫʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʤʘʝ 2007 ʛ. ʠ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ɻʃɹʆ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ 

ʙʝʨʝʛʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (ʨʠʩ. 2) ʠ ʧʦʜʚʦʜʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ 

ʩʢʣʦʥʘ (ʨʠʩ. 3), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʣʠʪʦʜʠ-

ʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʇʦʜʚʦʜʥʳʡ ʙʝʨʝʛʦʚʦʡ ʩʢʣʦʥ, ʧʨʠʣʝʛʘʶʱʠʡ ʢ ʧʨʠʢʦʨʥʝʚʦʡ 

ʯʘʩʪʠ ʢʦʩʳ ʤʝʞʜʫ ʧʦʩ. ʈʦʱʠʥʦ ʠ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʦʤ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʩʘʜʢʦʚ. 

ʇʦʣʷ ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ (ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʭ) ʦʪʣʦʞʝʥʠʡ ʤʘʨʢʠ-

ʨʫʶʪ ʧʦʜʚʦʜʥʳʝ ʦʙʥʘʞʝʥʠʷ ʤʦʨʝʥʳ (ʨʠʩ. 4) ʠ ʷʚʣʷʶʪʩʷ ʠʥʜʠ-
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ʢʘʪʦʨʘʤʠ ʘʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜʚʦʜʥʦʛʦ ʨʘʟʤʳʚʘ ʠ ʜʝʬʠʮʠʪʘ 

ʥʘʥʦʩʦʚ.  

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʪʠʧʠʟʘʮʠʠ ʙʝʨʝʛʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ:  

1 ð ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʧʝʩʯʘʥʳʡ ʨʘʟʤʳʚʘʝʤʳʡ (ʤʦʨʠʩʪʘʷ ʩʪʦʨʦʥʘ);  

2 ð ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʧʝʩʯʘʥʳʡ ʩʪʘʙʠʣʴʥʳʡ (ʤʦʨʠʩʪʘʷ ʩʪʦʨʦʥʘ);  

3 ð ʫʯʘʩʪʦʢ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʨʳʚʘ ʢʦʩʳ; 4 ð ʵʦʣʦʚʳʡ ʘʢʢʫʤʫʣʷʪʠʚ-
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ʥʳʡ ʧʝʩʯʘʥʳʡ; 5 ð ʧʝʩʯʘʥʳʡ ʨʘʟʤʳʚʘʝʤʳʡ (ʣʘʛʫʥʥʳʡ ʙʝʨʝʛ);  

6 ð ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʠʣʠʩʪʳʡ ʩ ʟʘʨʘʩʪʘʥʠʝʤ ʧʦʜʚʦʜʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ 

ʩʢʣʦʥʘ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ; 7 ð ʪʝʭʥʦʛʝʥʥʳʡ 

 
 

ʈʠʩ. 3. ʇʨʦʷʚʣʝʥʠʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ  

ʥʘ ʧʦʜʚʦʜʥʦʤ ʙʝʨʝʛʦʚʦʤ ʩʢʣʦʥʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɻʃɹʆ:  

1 ð ʟʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʤʳʚʘ ʤʦʨʩʢʦʛʦ ʜʥʘ (ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʣʦʢʘʣʴʥʳʝ ʚʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʜʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʣʦʪʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʨʘʩʯʣʝʥʝʥʥʳʡ ʤʠʢʨʦ-

ʨʝʣʴʝʬ ʜʥʘ); 2 ð ʟʦʥʘ ʩʣʘʙʦʛʦ ʨʘʟʤʳʚʘ ʤʦʨʩʢʦʛʦ ʜʥʘ (ʰʠʨʦʢʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ, 

ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʣʦʪʥʳʭ ʦʪʣʦʞʝ-

ʥʠʡ, ʚʳʧʦʣʦʞʝʥʥʳʡ ʤʠʢʨʦʨʝʣʴʝʬ ʜʥʘ); 3 ð ʟʦʥʘ çʪʨʘʥʟʠʪʘè ð ʥʘ 

ʬʦʥʝ ʚʳʨʦʚʥʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʩʢʦʛʦ ʜʥʘ, ʩʣʦʞʝʥʥʦʡ ʤʝʣʢʦ-

ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʣʷ ʙʦʣʝʝ ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ 
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ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʧʝʩʢʦʚ) ʩ ʭʦʨʦʰʦ ʧʨʦʷʚʣʝʥʥʳʤʠ ʟʥʘʢʘʤʠ ʨʷʙʠ;  

4 ð ʟʦʥʘ ʘʢʢʫʤʫʣʷʮʠʠ ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ, ʚʳʨʦʚʥʝʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʩʢʦʛʦ ʜʥʘ 

 
 

ʈʠʩ. 4. ʇʦʣʝ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʤʘʨʢʠʨʫʶʱʠʭ ʚʳʭʦʜ  
ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

(ʬʨʘʛʤʝʥʪ ʩʦʥʦʛʨʘʤʤʳ) 

 
ɿʦʥʳ ʘʢʪʠʚʥʳʭ ʘʙʨʘʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 5ð10 ʤ (ʨʠʩ. 5). ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ 
ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʵʪʠ ʟʦʥʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 
ʙʣʠʟʦʩʪʠ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʛʣʫʙʠʥʘʭ, ʤʝʥʴh ʠʭ 5 ʤ. 
ʇʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ɸʆʀʆʈɸʅ ʥʘ 

ʫʯʘʩʪʢʝ ʨʘʟʤʳʚʘ ʙʝʨʝʛʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 34 ʢʤ ʤʝʞʜʫ ʛ. ɿʝʣʝʥʦ-
ʛʨʘʜʩʢʦʤ ʠ ʧʦʩ. ʈʳʙʘʯʠʡ, ʩʢʦʨʦʩʪʴ ʦʪʩʪʫʧʘʥʠʷ ʙʝʨʝʛʘ ʩʦʩʪʘʚʣʷʝʪ 
1ð1,8 ʤ/ʛʦʜ. ʇʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʤʘʝ 2007 ʛ., 
ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʨʘʟʤʳʚʘ, ʛʜʝ ʧʣʷʞ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ 
ʩʚʦʝʡ ʤʠʥʠʤʘʣʴʥʦʡ ʰʠʨʠʥʳ (10ð20 ʤ), ʩʦʩʪʘʚʣʷʝʪ 24 ʢʤ 
(ʨʠʩ. 2, 6, 7). ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʙʝʨʝʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠ-
ʣʝʥ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʥʝʥʘʨʫʰʝʥʥʦʡ ʘʚʘʥʜʥʁ  r(ʨʠʩ. 8). 
ʅʘ ʧʦʜʚʦʜʥʦʤ ʙʝʨʝʛʦʚʦʤ ʩʢʣʦʥʝ, ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʛ. ɿʝʣʝʥʦ-
ʛʨʘʜʩʢʦʤ ʠ ʧʦʩ. ʃʝʩʥʦʝ, ʧʨʝʦʙʣʘʜʘʝʪ ʚʳʨʦʚʥʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 
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ʜʥʘ, ʩʣʦʞʝʥʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ. 
ʄʦʱʥʦʩʪʴ ʧʝʩʢʦʚ ʥʝʚʝʣʠʢʘ, ʪʘʢ ʢʘʢ ʠʥʦʛʜʘ ʥʘ ʟʘʧʠʩʠ ʩʦʥʘʨʘ 
ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʝʨʝʢʨʳʚʘʝʤʳʝ ʠʤʠ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʪʣʦʞʝʥʠʷ.  

 
 

ʈʠʩ. 5. ɸʢʪʠʚʥʳʡ ʨʘʟʤʳʚ ʤʦʨʩʢʦʛʦ ʜʥʘ (ʬʨʘʛʤʝʥʪ ʩʦʥʦʛʨʘʤʤʳ) 
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ʈʠʩ. 6. ʈʘʟʤʳʚ ʧʣʷʞʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʰʪʦʨʤʘ ʚ ʬʝʚʨʘʣʝ 2007 ʛ. 

(ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢ) 

 
 

ʈʠʩ. 7. ʈʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʤʳʚʘ  

ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʧʨʠʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ:  

ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʷʞʘ  

ʠ ʘʢʪʠʚʥʳʡ ʘʙʨʘʟʠʦʥʥʳʡ ʫʩʪʫʧ ʚ ʜʨʝʚʥʝʡ ʜʶʥʝ 

 



ʈʘʟʜʝʣ 3. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  

169 

 
 

ʈʠʩ. 8. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʡ ʙʝʨʝʛ ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʘʚʘʥʜʥʁʦʡ 

ʆʪʤʝʯʘʶʪʩʷ ʠ ʧʦʣʷ çʜʠʥʘʤʠʯʥʳʭè ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩ-
ʪʳʭ ʧʝʩʢʦʚ ʩʦ ʟʥʘʢʘʤʠ ʧʦʜʚʦʜʥʦʡ ʨʷʙʠ. ɺ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ 
ʦʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦ ʥʦʨʤʘʣʠ ʢ ʙʝʨʝʛʫ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʚʨʝʤʝʥʥʳʝ ʣʦʞʙʠʥʳ ʩʪʦʢʘ (ʨʠʩ. 9). ɼʣʠʥʘ ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 
ʠʥʦʛʜʘ ʧʨʝʚʳʰʘʝʪ 100 ʤ ʧʨʠ ʰʠʨʠʥʝ ʦʢʦʣʦ 4ð5 ʤ. ɺ ʮʝʣʦʤ ʥʘ 
ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʮʝʩʩʳ ʪʨʘʥʟʠʪʘ ʠ ʘʢʢʫʤʫʣʷʮʠʠ.  
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ʈʠʩ. 9. ʇʨʦʪʷʞʝʥʥʳʝ çʷʟʳʢʠè ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ  
ʩʦ ʟʥʘʢʘʤʠ ʨʷʙʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ  
ʤʠʢʨʦʣʦʞʙʠʥʳ ʩʪʦʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦ ʥʦʨʤʘʣʠ  
ʢ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (ʬʨʘʛʤʝʥʪ ʩʦʥʦʛʨʘʤʤʳ) 

 

ɺ ʨʘʡʦʥʝ ʧʦʩ. ʃʝʩʥʦʝ ʠ ʢ ʩʝʚʝʨʫ ʦʪ ʥʝʛʦ ʢʘʨʪʠʨʫʶʪʩʷ ʦʙ-
ʰʠʨʥʳʝ ʧʦʣʷ ʤʝʣʢʦʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʥʘ ʛʣʫʙʠʥʘʭ ʤʦʨʷ 
ʦʪ 5 ʜʦ 15 ʤ (ʨʠʩ. 10, 11). ʕʪʦ ʚʳʭʦʜʳ ʧʣʦʪʥʳʭ ʩʣʦʠʩʪʳʭ ʦʪʣʦ-
ʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʥʘ, ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʪʳʝ ʧʦʢʨʦʚʥʳʤʠ 
ʧʝʩʢʘʤʠ. ɺʦʟʨʘʩʪ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʉ

14
 ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

5510ð6260 ʣʝʪ BP, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ʃʠʪʦʨʠʥʦʚʦʛʦ 
ʤʦʨʷ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʣʘʛʫʥʥʳʝ ʠʣʳ, ʧʨʦʰʝʜʰʠʝ ʩʪʘʜʠʶ ʜʝʛʠʜʨʘʪʘʮʠʠ ʠ 
ʫʧʣʦʪʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʥʠʤ ʧʝʩʯʘʥʦʛʦ ʪʝʣʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ 
ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʩʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 
5000ð6000 ʣʝʪ ð 0,4ð0,5 ʤ/ʛʦʜ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʟʜʝʩʴ ʜʦ-
ʤʠʥʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʘʢʪʠʚʥʦʛʦ ʨʘʟʤʳʚʘ ʤʦʨʩʢʦʛʦ ʜʥʘ. 

 
 

ʈʠʩ. 10. ɺʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʥʘ  

ʧʣʦʪʥʳʭ ʩʣʦʠʩʪʳʭ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʛʣʫʙʠʥʝ  

ʦʢʦʣʦ 10 ʤ ʚ ʨʘʡʦʥʝ, ʧʨʠʤʳʢʘʶʱʝʤ ʢ ʧʦʩ. ʃʝʩʥʦʝ,  

ʦʙʣʘʩʪʴ ʘʢʪʠʚʥʦʛʦ ʨʘʟʤʳʚʘ ʤʦʨʩʢʦʛʦ ʜʥʘ (ʬʨʘʛʤʝʥʪ ʩʦʥʦʛʨʘʤʤʳ) 
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ʈʠʩ. 11. ʌʦʪʦʛʨʘʬʠʷ ʩ ʧʦʜʚʦʜʥʦʛʦ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʚʭrʦʜʘ  

ʥʘ ʜʥʝ ʤʦʨʷ ʧʣʦʪʥʳʭ ʩʣʦʠʩʪʳʭ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ  

ʥʘ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 10 ʤ ʚ ʨʘʡʦʥʝ, ʧʨʠʤʳʢʘʶʱʝʤ ʢ ʧʦʩ. ʃʝʩʥʦʝ 

ɹʝʨʝʛ ʤʝʞʜʫ ʧʦʩʝʣʢʘʤʠ ʈʳʙʘʯʠʡ ʠ ʄʦʨʩʢʦʝ (22 ʢʤ) ʢʣʘʩ-
ʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʪʨʘʥʟʠʪʥʳʡ. ʐʠʨʠʥʘ ʧʣʷʞʝʡ ʟʜʝʩʴ ʩʦʩʪʘʚ-
ʣʷʝʪ 20ð40 ʤ. ʅʘ ʤʝʣʢʦʚʦʜʴʝ ʧʣʦʱʘʜʠ ʨʘʟʤʳʚʘ ʤʦʨʩʢʦʛʦ ʜʥʘ 
ʩʦʢʨʘʱʘʶʪʩʷ ʠ ʩʤʝʱʘʶʪʩʷ ʥʘ ʛʣʫʙʠʥʳ ʤʦʨʷ ʙʦʣʝʝ 5 ʤ. ʇʨʝʦʙʣʘ-
ʜʘʝʪ ʚʳʨʦʚʥʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʩʢʦʛʦ ʜʥʘ, ʩʣʦʞʝʥʥʘʷ ʦʜʥʦ-
ʨʦʜʥʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ. ɺ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ 
ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʷʟʳʢʠ ʧʝʩʢʦʚ ʩʦ ʟʥʘʢʘʤʠ ʨʷʙʠ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʤʠʢʨʦʣʦʞʙʠʥʳ ʩʪʦʢʘ. ʂ ʩʝʚʝʨʫ 
ʵʪʠ ʷʟʳʢʠ ʧʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʘʶʪ ʠ ʥʘʯʠʥʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ ʧʨʦʮʝʩ-
ʩr  ʘʢʢʫʤʫʣʷʮʠʠ ʧʝʩʢʦʚ. ʋʯʘʩʪʦʢ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʳ (ʦʪ ʧʦʩ. ʄʦʨʩʢʦʝ ʜʦ ʨʦʩʩʠʡʩʢʦ-ʣʠʪʦʚʩʢʦʡ ʛʨʘʥʠʮʳ) 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʦʡ ʧʣʞ̫ʘ ð 50 ʤ ʠ ʙʦʣʝʝ. 
ɺ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʚʥʫʪʨʝʥʥʝʡ (ʟʘʣʠʚʥʦʡ) ʯʘʩʪʠ ʢʦʩʳ ʚʳʜʝ-

ʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʙʝʨʝʛʦʚ ð ʵʦʣʦʚʳʡ ʘʢʢʫʤʫʣʷʪʠʚ-
ʥʳʡ, ʘʙʨʘʟʠʦʥʥʳʡ (ʨʘʟʤʳʚʘʝʤʳʡ) ʧʝʩʯʘʥʳʡ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ 
ʠʣʠʩʪʳʡ (ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʢʦʩʳ, ʢʫʪʦʚʘʷ ʯʘʩʪʴ ʂʫʨʰʩʢʦʛʦ 
ʟʘʣʠʚʘ) (ʩʤ. ʨʠʩ. 2). 
ɺʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʟʘʣʠʚʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʮʝʧʴ 

ʦʩʥʦʚʥʳʭ ʜʶʥ. ʕʪʦ ʪʠʧʠʯʥʳʝ ʵʦʣʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʢʨʫʪʳʤʠ 
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(30ð32̄ ) ʩʢʣʦʥʘʤʠ, ʦʙʨʘʱʝʥʥʤrʠ ʢ ʟʘʣʠʚʫ, ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʣʦʛʠʤʠ (4ð12̄ ) ʩʢʣʦʥʘʤʠ, ʥʘʢʣʦʥʝʥʥʳʤʠ ʢ ʚʥʫʪʨʝʥʥʝʡ ʯʘ-
ʩʪʠ ʢʦʩʳ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʜʶʥ ʩʦʩʪʘʚʣʷʝʪ 40 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ 
ʧʨʠʫʨʦʯʝʥʘ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʩʳ ʤʝʞʜʫ ʧʦʩ. ʄʦʨʩʢʦʝ ʠ ʅʠʜʦʡ ʠ 
ʜʦʩʪʠʛʘʝʪ 68 ʤ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʪʷʞʝʥʠʠ ʜʶʥʳ ʧʦʨʦʩʣʠ ʣʝ-
ʩʦʤ ʠ ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʣʘʛʫʥʥʦʛʦ ʙʝʨʝʛʘ ʪʝʨʨʘʩʦʡ ʚʳʩʦʪʦʡ 2ð3 ʤ ʠ 
ʰʠʨʠʥʦʡ 1ð3 ʢʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʣʘʛʫʥʥʳʤʠ ʠʣʘʤʠ. ʆʜʥʘʢʦ 
ʥʝʢʦʪʦʨʳʝ ʜʶʥʳ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʠ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʚ ʩʪʦʨʦʥʫ 
ʣʘʛʫʥʳ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 5 ʤ/ʛʦʜ, ʬʦʨʤʠʨʫʷ ʣʦʢʘʣʴʥʳʝ ʧʝʩʯʘʥʳʝ 
ʤʳʩʳ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʦʚ ʄʦʨʩʢʦʝ ʠ ʈʳʙʘʯʠʡ. 
ʆʙʨʘʱʝʥʥʘʷ ʢ ʟʘʣʠʚʫ ʯʘʩʪʴ ʪʝʨʨʘʩʳ ʤʝʩʪʘʤʠ ʧʦʜʚʝʨʞʝʥʘ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʤʳʚʫ. ʇʨʠ ʩʠʣʴʥʳʭ ʰʪʦʨʤʘʭ ʥʘʙʣʶʜʘʶʪʩʷ 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʛʦʥʥʳʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ (ʜʦ 1ð1,5 ʤ ʠ ʙʦʣʝʝ) ʠ 
ʦʪʪʦʢ ʥʘʛʦʥʥʳʭ ʚʦʜ ʦʪ ʙʝʨʝʛʘ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʝʨʝʛ ʨʘʟʤʳʚʘʝʪʩʷ 
ʠ ʦʪʩʪʫʧʘʝʪ. ʅʘʠʙʦʣʴʰʠʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʙʫʭʪʘʭ, 
ʛʜʝ ʥʘʙʣʶʜʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʳʚʳ ʙʝʨʝʛʘ. ʊʘʢ, ʚ ʧʦʩ. 
ʄʦʨʩʢʦʝ ʟʘ 30 ʣʝʪ ʙʝʨʝʛ ʦʪʩʪʫʧʠʣ ʥʘ 100ð130 ʤ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 
3ð4 ʤ ʚ ʛʦʜ. ʅʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʘʢʪʠʚʥʳʡ ʘʙʨʘ-
ʟʠʦʥʥʳʡ ʫʩʪʫʧ ʚʳʩʦʪʦʡ ʦʪ 70ð90 ʩʤ (ʥʠʟʢʠʝ ʙʝʨʝʛʘ) ʜʦ 3ð4 ʤ 
(ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʜʶʥʘʭ), ʧʦʜʤʳʪʳʝ ʠ ʧʦʚʘʣʝʥʥʳʝ ʜʝʨʝʚʴʷ 
(ʨʠʩ. 12). ʇʦʜʚʦʜʥʳʡ ʙʝʨʝʛʦʚʦʡ ʩʢʣʦʥ ʢ ʶʛʫ ʦʪ ʧʦʩ. ʃʝʩʥʦʝ 
ʟʘʨʘʩʪʘʝʪ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʥɹʦʩʪʴʶ. 
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ʈʠʩ. 12. ʀʥʪʝʥʩʠʚʥʳʡ ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ  

ʣʘʛʫʥʥʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ (ʘʢʪʠʚʥʳʡ ʫʩʪʫʧ ʨʘʟʤʳʚʘ ʚʳʩʦʪʦʡ 3 ʤ) 

 
ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʚʦʜʳ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʤʳʚʘ ʙʝʨʝʛʦʚ ʠ ʧʦʜʚʦʜʥʦʛʦ 

ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ ʚ ʦʩʥʦʚʘʥʠʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʠ ʚ ʨʘʡʦʥʝ ʧʦʩ. 

ʃʝʩʥʦʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʨʠʜʦʥʥʳʭ ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʝʬʠʮʠʪʝ ʦʩʘʜʦʯ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʤʦʨʷ ʦʪʣʠʯʘʶʪʩʷ ʮʠʢʣʠʯʥʦʩʪʴʶ: ʧʝʨʠ-

ʦʜʳ ʨʘʟʤʳʚʘ ʩʤʝʥʷʶʪʩʷ ʧʝʨʠʦʜʘʤʠ ʘʢʢʫʤʫʣʷʮʠʠ. ʆʜʥʘʢʦ ʥʘ 

ʫʯʘʩʪʢʘʭ ʜʝʬʠʮʠʪʘ ʥʘʥʦʩʦʚ ʚʩʝ-ʪʘʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʮʝʩʩʳ 

ʨʘʟʤʳʚʘ ʙʝʨʝʛʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʦʚ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʝ̫ʪ 

3ð4 ʛʦʜʘ, ʥʦ ʚ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘ-

ʱʝʥʠʝʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʰʪʦʨʤʦʚ ʵʪʘ ʮʠʢʣʠʯʥʦʩʪʴ ʥʘʨʫʰʝʥʘ. 

ʊʘʢ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʘ, ʛʜʝ ʚ 1960-ʭð1970-ʭ ʛʛ. 

ʘʚʘʥʜʶʥʘ ʠʤʝʣʘ ʰʠʨʠʥʫ ʦʪ 30 ʜʦ 80 ʤ, ʧʨʦʠʟʦʰʝʣ ʧʦʯʪʠ ʧʦʣ-

ʥʳʡ ʝʝ ʨʘʟʤʳʚ. ʐʠʨʠʥʘ ʧʣʷʞʝʡ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʢʦʩʳ ʤʝ-
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ʩʪʘʤʠ ʨʝʟʢʦ ʫʤʝʥʴʰʘʣʘʩʴ. ɼʝʛʨʘʜʘʮʠʷ ʧʣʷʞʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʤʳʚʘ. 

ɺʜʦʣʴ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʚʳʜʝʣʷʝʪʩʷ ʨʷʜ 

ʫʯʘʩʪʢʦʚ, ʛʜʝ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʰʪʦʨʤʘʭ ʚʦʟʥʠʢʘʝʪ ʫʛʨʦʟʘ 
ʧʨʦʨʳʚʘ ʢʦʩʳ. ʊʘʢ, ʪʦʣʴʢʦ ʩ 1988 ʧʦ 1996 ʛ. ʥʘ ʢʘʣʠʥʠʥʛʨʘʜ-

ʩʢʦʝ ʧʦʙʝʨʝʞʴʝ ʦʙʨʫʰʠʣʦʩʴ 6 ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦ ʩʠʣʝ ʰʪʦʨʤʦʚ 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʚ 2 ʠ 4 % [4; 10]. ɺ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʧʦ ʩʠʣʝ ʰʪʦʨʤʦʚ ʩʢʦʨʦʩʪʴ ʦʪʩʪʫʧʘʥʠʷ ʙʝʨʝʛʘ ʜʦʩʪʠ-
ʛʘʝʪ 8ð10 ʤ, ʘ ʜʘʣʝʝ, ʚʧʣʦʪʴ ʜʦ ʧʦʩ. ʃʝʩʥʦʝ, ð 2ð3 ʤ. ɺ ʧʦʩ. 

ʃʝʩʥʦʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʰʪʦʨʤ 1983 ʛ. ʥʘ ʫʯʘʩʪʢʝ ʚ 50ð60 ʤ 
ʙʳʣʘ ʨʘʟʤʳʪʘ ʘʚʘʥʜʶʥʘ ʠ ʥʘʯʘʣʦʩʴ ʧʦʩʪʫʧʣʝʥʠʝ ʥʘʛʦʥʥʳʭ ʚʦʜ 

ʥʘ ʢʦʩʫ. ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʨʳʚ ʫʜʘʣʦʩʴ ʦʧʝʨʘʪʠʚʥʦ ʟʘʪʘʤʧʦʥʠʨʦ-
ʚʘʪʴ ʤʝʰʢʘʤʠ ʩ ʧʝʩʢʦʤ. ɺ 1984 ʛ. ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʙʳʣ ʧʦʩʪʨʦ-

ʝʥ ʚʦʣʥʦʛʘʩʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʥʦʛʦʢʨʘʪʥʦ ʨʝʢʦʥ-

ʩʪʨʫʠʨʦʚʘʣʩʷ ʠ ʜʦʩʪʠʛ ʦʙʱʝʡ ʜʣʠʥʳ ʚ 550 ʤ. ʅʘ ʟʘʧʘʜʥʦʤ 
ʫʯʘʩʪʢʝ ʵʪʦʛʦ ʚʦʣʥʦʛʘʩʠʪʝʣʷ ʧʦʩʪʨʦʝʥʘ ʧʨʦʛʫʣʦʯʥʘʷ ʥʘʙʝʨʝʞ-

ʥʘʷ ʜʣʠʥʦʡ ʚ 120 ʤ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ (ʩ 1984 ʛ.) ʙʝʨʝʛ ʚ ʃʝʩʥʦʤ 
ʥʝ ʦʪʩʪʫʧʠʣ ʥʠ ʥʘ ʦʜʠʥ ʤʝʪʨ. ɽʱʝ ʦʜʥʦ çʩʣʘʙʦʝ ʤʝʩʪʦè ʢʦʩʳ ʨʘʩ-

ʧʦʣʦʞʝʥʦ ʚ ʝʝ ʧʨʠʢʦʨʥʝʚʦʡ ʯʘʩʪʠ (1-ʡ ʢʤ ʢʦʩʳ). ɺ 1983 ʛ. ʥʘ 1-ʤ 
ʢʤ ʢʦʩʳ, ʥʘ ʫʯʘʩʪʢʝ ʚ 700 ʤ, ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʳʣʦ ʘʚʘʥʜʶʥʫ ʠ ʧʦ-

ʰʝʣ ʧʝʨʝʣʠʚ ʥʘʛʦʥʥʳʭ ʚʦʜ ʯʝʨʝʟ ʢʦʩʫ. ɺ ʪʝʯʝʥʠʝ ʧʦʣʫʪʦʨʘ ʩʫʪʦʢ 
ʢʦʩʘ ʙʳʣʘ ʦʩʪʨʦʚʦʤ. ʆʜʥʘʢʦ ʫʞʝ ʚ 1984 ʛ. ʫʯʘʩʪʦʢ ʧʨʦʨʳʚʘ ʙʳʣ 

ʟʘʢʨʝʧʣʝʥ ʜʚʫʤʷ ʨʷʜʘʤʠ ʪʝʪʨʘʧʦʜʦʚ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʠʭ ʢʨʫʧʥʳʤ 
ʢʘʤʥʝʤ ʩʦ ʩʪʦʨʦʥʳ ʙʝʨʝʛʘ. ʅʘ ʚʩʝʤ ʵʪʦʤ ʫʯʘʩʪʢʝ ʙʳʣʘ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʙʝʨʝʛʦʚʘʷ ʜʶʥʘ. ɺ 1990 ʛ. ʥʘʯʘʣʩʷ ʧʨʦ-
ʨʳʚ ʥʘʛʦʥʥʳʭ ʚʦʜ ʥʘ ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ ʥʘ ʩʪʳʢʝ 1ð2-ʛʦ ʢʤ ʢʦʩʳ. ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʨʳʚ ʪʘʢʞʝ 
ʦʧʝʨʘʪʠʚʥʦ ʙʳʣ ʟʘʢʨʳʪ ʦʪʩʳʧʢʦʡ ʩʫʛʣʠʥʢʦʚ ʩ ʢʨʫʧʥʳʤ ʢʘʤ-

ʥʝʤ. 
ʅʘʨʷʜʫ ʩ ʟʦʥʘʤʠ ʘʢʪʠʚʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʨʘʟʤʳʚʘ ʙʝʨʝʛʦʚ, ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʪʘʢʠʝ ʦʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʷʚ-
ʣʝʥʠʷ, ʢʘʢ ʨʘʟʨʫʰʝʥʠʝ ʜʶʥ ʚʝʪʨʦʤ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʪʣʦʚʠʥ 
ʚʳʜʫʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 
ʩʢʚʦʟʥʳʭ, ʦʩʦʚʳ ʠ ʦʩʳʧʘʥʠʝ ʩʢʣʦʥʦʚ ʜʶʥ. ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʪʣʦ-
ʚʠʥ ʚʳʜʫʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟ-
ʜʝʡʩʪʚʠʝʤ ð ʚʳʪʘʧʪʳʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
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ʧʦʢʨʦʚʘ ʘʚʘʥʜʶʥʳ ʦʪʜʳʭʘʶʱʠʤʠ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2005 ʛ. ʥʘ 
ʤʦʨʩʢʦʡ ʩʪʦʨʦʥʝ ʢʦʩʳ ʦʪʤʝʯʘʣʦʩʴ 170 ʢʦʪʣʦʚʠʥ ʚʳʜʫʚʘʥʠʷ, 
ʧʨʠʯʝʤ 11 ʠʟ ʥʠʭ ʙʳʣ ʩʢʚʦʟʥʳʤʠ. 
ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟ-

ʤʳʚʘ ʙʝʨʝʛʦʚ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʯʘʩʪʠ ʧʦʜʚʦʜʥʦʛʦ ʙʝʨʝʛʦʚʦʛʦ 
ʩʢʣʦʥʘ ʚ ʧʨʠʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʢʦʩʳ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ ʥʘʥʦʩʦʚ. 
ʆʙɦʠʡ ʠʭ ʜʝʬʠʮʠʪ ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʩʝʚʝʨʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʥʘ 
ʫʯʘʩʪʢʝ ʦʪ ʤ. ʊʘʨʘʥ ʜʦ 25ð28-ʛʦ ʢʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʦʧʨʝʜʝʣʝʥ 
ʚ 40 ʤʣʥ. ʤ

3
 (ʜʦ ʛʣʫʙʠʥʳ 12ð15 ʤ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʨʘʟʤʳʚʘ ʧʣʷʞʝʡ ʠ ʙʝʨʝʛʘ [7; 12]. 
ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ 

ʙʝʨʝʛʦʚʫʶ ʟʦʥʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʫʭʦʜʠʪ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʦʬʠʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦ-
ʚʝʩʠʷ ʧʦʜʚʦʜʥʦʛʦ ʩʢʣʦʥʘ ʠ ʫʥʦʩʠʪʩʷ ʚʜʦʣʴ ʙʝʨʝʛʘ ʰʪʦʨʤʦʚʳʤʠ 
ʪʝʯʝʥʠʷʤʠ ʥʘ ʩʝʚʝʨ, ʟʘ ʧʨʝʜʝʣʳ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʥʘʯʘʣʫ ʩʣʝʜʫʶʱʠʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʨʘʟʤʳʚʦʚ 
ʙʝʨʝʛʦʚʘʷ ʟʦʥʘ ʠʩʧʳʪʳʚʘʝʪ ʜʝʬʠʮʠʪ ʥʘʥʦʩʦʚ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʦ-
ʚʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʙʝʨʝʛʦʚ, ʨʘʟʤʳʚʫ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʬʦʨʤ ʚʦ 
ʚʨʝʤʷ ʩʠʣʴʥʳʭ ʰʪʦʨʤʦʚ [7; 12]. ʕʪʠ ʧʨʦʮʝʩʩʳ, ʭʦʪʷ ʯʘʩʪʠʯʥʦ ʠ 
ʧʨʦʚʦʮʠʨʫʁ ʪʩʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʚʩʝ ʞʝ ʠʤʝʶʪ ʚ 
ʦʩʥʦʚʥʦʤ ʧʨʠʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʠʭ 
ʟʘʤʝʜʣʝʥʠʝ ʧʫʪʝʤ ʙʝʨʝʛʦ- ʠ ʜʶʥʦʫʢʨʝʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʡ 
ʝʞʝʛʦʜʥʦʡ ʧʦʜʧʠʪʢʦʡ ʧʣʷʞʝʡ ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʜʦʙʳʚʘʝ-
ʤʳʤ ʩʦ ʜʥʘ ʤʦʨʷ. 
ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʥʳ ʧʨʦʬʝʩʩʦʨʫ ʄ. ɸ. ʉʧʠʨʠʜʦʥʦʚʫ, 

ɺ. ɹ. ɸʢʫʣʦʚʫ, ʉ. ʌ. ʄʘʥʫʡʣʦʚʫ, ɻ. ɸ. ʉʫʩʣʦʚʫ, ɺ. ʀ. ɹʫʢʘʥʦʚʫ 

ʠ ɽ. ʅ. ʅʝʩʪʝʨʦʚʦʡ ʟʘ ʧʦʤʦʱʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 
ʧʦʜʛʦʪʦʚʢʝ ʩʪʘʪʴʠ. 
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(ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʂʘʥʪʘ) 

 

ʆʩʦʙʦ ʮʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 

çʂʫʨʰʩʢʘʷ ʢʦʩʘè 

 
ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʂʫʨʰʩʢʘʷ ʢʦʩʘè. ɺʳʜʝʣʝʥʳ ʦʩʦʙʦ ʮʝʥ-

ʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʦʙʲʝʢʪʳ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ. 
 

It is a first article, in which landscapes' complexes in the 

national park are evaluated. In the article especially valuable 

landscapes' objects are empathized and there is also given their 

evaluative criteria. 

 

ʅʘ ʧʦʙʝʨʝʞʴʝ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʠ ʂʫʨʰʩʢʘʷ ʢʦʩʘ ð 

ʦʙʲʝʢʪʠʚʥʦ ʧʨʠʟʥʘʥʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʬʝʥʦʤʝʥ. ɺ ʝʝ ʩʚʦʝʦʙ-

ʨʘʟʥʦʡ, ʚʝʩʴʤʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʝ [3] ʚʳ-

ʜʝʣʷʝʪʩʷ ʨʷʜ ʣʦʢʘʣʴʥʳʭ ʛʝʦʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ ʧʨʠʨʦʜ-

ʥʳʤ ʩʚʦʡʩʪʚʘʤ, çʢʫʣʴʪʫʨʥʦʤʫ ʥʘʨʷʜʫè (ʪʝʨʤʠʥ ɸ. ɹʘʩʘʣʠʢʘʩʘ) 
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ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʦʩʦʙʦ ʮʝʥʥʳʭ. ɿʘʧʦʚʝʜʦʚʘʥʠʝ, ʩʦʭʨʘʥʝ-

ʥʠʝ, ʧʦʩʪʦʷʥʥʳʡ (çʧʦʞʠʟʥʝʥʥʳʡè) ʫʭʦʜ ð ʪʘʢʦʚʳ ʫʩʣʦʚʠʷ ʠʭ 

ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ). 

ʆʙʲʝʢʪʠʚʥʳʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʜʝ-

ʣʠʪʴ ʠʟ ʨʷʜʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʃʂ) 
ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (ʅʇ) ʦʩʦʙʦ ʮʝʥʥʳʝ, ʧʦʢʘ ʥʝ 

ʥʘʡʜʝʥ. ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʨʘʟʨʘ-

ʙʦʪʘʥʘ. ɼʣʷ ʥʘʩʪʦʷʱʝʛʦ ʧʝʨʚʦʛʦ ʦʧʳʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʙʦʨ ʢʘ-
ʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʫ ʨʷʜʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʨʝʢʨʝ-
ʘʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠ, ʵʩʪʝʪʠʢʝ ʣʘʥʜʰʘʬʪʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʆʆʇʊ, ʣʘʥʜʰʘʬʪʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ (ʂ. ʕʨʠʥʯʠʩ, ɺ. ʉʪʘʫʩ-
ʢʘʩ, ʁ. ɻʨʘʥʝ, ɺ. ʅʠʢʦʣʘʝʚ, ɻ. ʀʩʘʯʝʥʢʦ, ɸ. ɼʨʦʟʜʦʚ). 

ɺ ʛʨʫʧʧʝ ʧʨʠʤʝʯʘʪʝʣʴʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʅʇ 
ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʧʦ ʚʳʩʦʢʦʡ ʧʨʠʨʦʜʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʛʝʦʩʠʩʪʝʤʳ ɻʣʘʚʥʦʡ (ɺ. ɻʫʜʝʣʠʩ), ʠʣʠ ɺʳʩʦʢʦʡ (ʖ. ɹʫʯʘʩ), 
ʧʨʠʤʦʨʩʢʦʡ ʜʶʥʥʦʡ ʛʨʷʜʳ, ʧʨʦʪʷʥʫʚʰʝʡʩʷ ʧʨʝʨʳʚʠʩʪʦʡ ʧʦʣʦ-

ʩʦʡ (ʰʠʨʠʥʘ ʧʦ ʧʦʜʥʦʞʴʶ 300ð1100 ʤ) ʧʦʯʪʠ ʥʘ 30 ʢʤ (ʪ/ʙ 
çɼʶʥʳè ð ʛʦʩʛʨʘʥʠʮʘ) ʚʜʦʣʴ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ. 

ʕʪʦʪ ʝʜʠʥʳʡ ʵʦʣʦʚʦ-ʧʝʩʯʘʥʳʡ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ 
ʨʷʜ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 30ð60 ʤ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ [2] ʠ 

ʬʦʨʤʠʨʫʝʪ ʚʝʨʭʥʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʷʨʫʩ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. ɺ ʥʝʤ 
ʚʳʜʝʣʷʶʪʩʷ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʃʘʪʪʝʥʚʘʣʴʜʩʢʠʝ ʜʶʥʳ (ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴʶ 11 ʢʤ), ʛʨʫʧʧʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʈʦʩʩʠʪʪʝʥʩʢʠʭ ʜʶʥ 
(ʚʜʦʣʴ 32ð36-ʛʦ ʢʤ ʘʚʪʦʜʦʨʦʛʠ), ʇʠʣʣʴʢʦʧʧʝʥʩʢʠʝ ʜʶʥʳ (ʦʙ-

ʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 12 ʢʤ). 

ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çɹʝʣʳʝ ʜʶʥʳè ʥʘʭʦʜʠʪʩʷ ʩʝʚʝʨ-
ʥʝʝ ʪ/ʙ çɼʶʥʳè (16ð17-ʡ ʢʤ ʘʚʪʦʜʦʨʦʛʠ) ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦ-

ʠʤʝʥʥʦʡ ʟʦʥʳ ʫʧʨʘʚʣʷʝʤʦʡ ʦʭʨʘʥʳ [1]. 
ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 

ð ʪʠʧʠʯʥʦʩʪʴ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ; 
ð ʣʘʥʜʰʘʬʪʥʦʝ, ʙʠʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; 

ð ʧʝʡʟʘʞʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ; ʩʝʟʦʥʥʘʷ ʘʩʧʝʢʪʠʚʥʦʩʪʴ. 

ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çɹʝʣʳʝ ʜʶʥʳè, ʣʝʞʘʱʠʡ ʫ ʶʞʥʦʡ 

ʦʢʨʘʠʥʳ ʃʘʪʪʝʥʚʘʣʴʜʩʢʠʭ ʜʶʥ, ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʝʤ çʟʝʣʝʥʳʭè ʜʶʥ. ʕʪʦʪ ʥʝʙʦʣʴʰʦʡ ʧʦ ʧʣʦʱʘʜʠ ʢʦʤʧʘʢʪʥʳʡ 
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ʜʶʥʥʳʡ ʤʘʩʩʠʚ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʥʝʚʳʩʦʢʠʝ (ʘʙʩ. ʦʪʤ. 12,2ð

15,5 ʤ) [2] ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʜʶʥʳ, ʩʣʦʞʝʥʥʳʝ ʧʝʨʝʚʝʥ̫ʥʳʤʠ 

ʤʦʨʩʢʠʤʠ ʧʝʩʢʘʤʠ. ʀʭ ʢʫʧʦʣʦʚʠʜʥʳʝ ʩʛʣʘʞʝʥʥʳʝ ʚʝʨh ʠʥʳ, 

ʧʨʷʤʳʝ ʧʦʣʦʛʦ-ʧʦʢʘʪʳʝ ʩʢʣʦʥʳ, ʧʦʢʨʳʪʳ ʟʣʘʢʦʚʦ-ʩʫʭʦʪʨʘʚ-

ʥʳʤ ʩʦʩʥʦʚʳʤ ʨʝʜʢʦʣʝʩʴʝʤ (ʣʝʩʦʢʫʣʴʪʫʨʳ); ʤʦʟʘʠʯʥʦ ʟʜʝʩʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʨʦʩʰʠʝ ʧʦʣʷʥʳ ʠ ʣʫʞʢʠ. ʇʝʩʪʨʳʡ ʢʨʘʩʦʯ-

ʥʳʡ ʥʘʟʝʤʥʳʡ ʧʦʢʨʦʚ ɹʝʣʳʭ ʜʶʥ, ʩʦʭʨʘʥʷʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ (ʤʥʦʛʦʣʝʪʥʠʝ ʟʣʘʢʠ, ʢʩʝʨʦʬʠʪʥʦʝ 

ʨʘʟʥʦʪʨʘʚʴʝ), ʨʘʟʨʝʞʝʥ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʷʟʚʠʤ, ʩʣʘʙʦ ʟʘʱʠʱʝʥ. 
ʆʪʜʳʭʘʶʱʠʝ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʙʣʠʟʠ ʪ/ʙ çɼʶʥʳè ʥʘʥʦʩʷʪ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ ʧʨʠʨʦʜʝ ɹʝʣʳʭ ʜʶʥ (ʩʠʣʴʥʘʷ ʨʝʢʨʝʘʮʠ-
ʦʥʥʘʷ ʜʠʛʨʝʩʩʠʷ, ʦʯʘʛʠ ʨʘʟʙʠʪʳʭ ʧʝʩʢʦʚ, ʩʣʝʜʳ ʢʦʩʪʨʠʱ, ʧʣʦ-

ʱʘʜʥʘʷ ʟʘʤʫʩʦʨʝʥʥʦʩʪʴ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʜʨʝʚʝʩʥʦ-
ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ). 

ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çʉʝʚʝʨʦ-ʃʘʪʪʝʥʚʘʣʴʜʩʢʠʝ ʜʶ-
ʥʳè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʜʦʣʘʤʠ ʚʳʜʫʚʘʥʠʷ ʂʨʫʛʣʦʝ ʜʝʨʝʚʦ ʠ 

ʋʣʴʤʝʥʭʦʨʩʪ (22ð27-ʡ ʢʤ ʘʚʪʦʜʦʨʦʛʠ) ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʦʚʝʜʥʦʡ 
ʟʦʥʳ ʌʨʠʥʛʠʣʣʘ [1]. 

ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 

ð ʭʘʨʘʢʪʝʨʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ; 
ð ʧʦʣʠʩʪʨʫʢʪʫʨʥʦʩʪʴ; 

ð ʬʠʟʠʦʥʦʤʠʯʥʦʩʪʴ, ʧʝʡʟʘʞʥʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ. 
ʉʝʚʝʨʦ-ʃʘʪʪʝʥʚʘʣʴʜʩʢʠʝ ʜʶʥʳ ð ʭʘʨʘʢʪʝʨʥʳʡ ʩʪʨʫʢʪʫʨ-

ʥʳʡ ʵʣʝʤʝʥʪ ɹʦʣʴʰʦʡ ʜʶʥʥʦʡ ʛʨʷʜʳ; ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦ-
ʪʷʞʝʥʥʳʡ (ʜʣʠʥʘ 6 ʢʤ) ʤʦʥʦʣʠʪʥʳʡ ʜʶʥʥʳʡ ʚʘʣ, ʫʚʝʥʯʘʥʥʳʡ 

ʨʷʜʦʤ ʙʝʟʳʤʷʥʥʳʭ ʢʫʧʦʣʦʚʠʜʥʳʭ ʚʝʨʰʠʥ (ʧʨʝʦʙʣʘʜʘʶʱʠʝ 
ʘʙʩ. ʚʳʩ. 30ð50 ʤ) [2]. ʉʣʦʞʝʥʥʳʡ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʤʥʦʛʦʢʨʘʪ-

ʥʦ ʧʝʨʝʚʝʷʥʥʳʭ (ʠ ʥʳʥʝ ʧʝʨʝʚʝʚʘʝʤʳʭ) ʧʝʩʢʦʚ, ʜʶʥʥʳʡ ʚʘʣ ʷʚ-
ʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʧʦʜʚʠʞʥʳʭ çʙʝʣʳʭè ʜʶʥ. 

ɼʠʥʘʤʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ ʥʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʝ, ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ çʙʝʣʳʭè ʜʶʥ. ʀʥʪʝʥʩʠʚʥʘʷ ʬʦʥʦʚʘʷ ʜʝ-
ʬʣʷʮʠʷ, ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʝ, ʜʝʣʶʚʠʘʣʴʥʦ-ʦʧʣʳʚʥʳʝ, ʬʣʶʚʠ-

ʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʜʝʬʣʶʢʮʠʷ, ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʧʝʨʝʤʝɦ ʝʥʠʝ ʢ 
ʟʘʣʠʚʫ ʧʝʩʢʦʚ ʚʳʟʳʚʘʶʪ ʧʦʩʪʦʷʥʥʳʝ ʠ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 
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ʩʪʨʫʢʪʫʨʝ ʜʶʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɺ. ɻʫʜʝʣʠʩʘ, 
çʙʝʣʳʝè ʜʶʥʳ ð ʣʘʥʜʰʘʬʪ çʫʛʘʩʘʶʱʠʡè. 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʨʝʢʨʝʘʮʠʷ) ʦʱʫʪʠʤʘ ʥʘ ʚʩʝʡ 
ʧʣʦʱʘʜʠ ʃʂ (ʘʢʪʠʚʥʳʡ ʩʘʤʦʜʝʷʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ð ʵʪʦ ʥʝʫʧʦ-

ʨʜ̫ʦʯʝʥʥʘʷ ʭʦʜʴʙʘ ʠ ʝʟʜʘ ʧʦ ʜʶʥʘʤ, çʢʘʪʘʥʠʝè ʩ ʜʶʥ, ʝʜʠʥʠʯ-
ʥʳʝ ʩʣʝʜʳ ʢʦʩʪʨʠʱ). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟ-

ʢʘ (ʩʝʟʦʥʥʘʷ, ʧʫʣʴʩʠʨʫʶʱʘʷ) ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʝ-
ʚʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ɿʀʅ ʈɸʅ çʌʨʠʥʛʠʣʣʘè ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʡ 

(ʩʠʣʴʥʘʷ ʥʘʨʫʰʝʥʥʦʩʪʴ ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ, ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ, 
ʨʘʟʙʠʪʳʝ ʧʝʩʢʠ, ʫʥʠʯʪʦʞʝʥʠʝ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʚʠʜʦʚ). 

ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çɼʶʥʘ ʄʘʪʨʦʩʦʚʘ-ʐʠʬʬʝʨ-
ʙʝʨʛè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʜʦʣʦʤ ʚʳʜʫʚʘʥʠʷ ʋʣʤɹʝʥʭʦʨʩʪ ʠ 

ʶʞʥʦʡ ʦʢʨʘʠʥʦʡ ʈʳʙʘʯʠʥʩʢʦʛʦ ʤʳʩʘ (27ð29-ʡ ʢʤ ʘʚʪʦʜʦʨʦʛʠ) 
ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʳ çʌʨʠʥʛʠʣʣʘè [1]. 

ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 

ð ʧʨʠʨʦʜʥʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʥʝʧʦʚʪʦʨʠʤʦʩʪʴ; 
ð ʣʘʥʜʰʘʬʪʥʦʝ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; 

ð ʧʝʡʟʘʞʥʘʷ ʞʠʚʦʧʠʩʥʦʩʪʴ. 
ʕʪʦʪ ʣʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ ʟʘʥʠʤʘʝʪ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ 

ʯʘʩʪʴ ʉʝʚʝʨʦ-ʃʘʪʪʝʥʚʘʣʴʜʩʢʦʛʦ ʜʶʥʥʦʛʦ ʤʘʩʩʠʚʘ. ɽʛʦ ʦʩʥʦʚ-
ʥʦʡ ʵʣʝʤʝʥʪ ð ʢʨʫʧʥʘʷ ʦʙʦʩʦʙʣʝʥʥʘʷ ʜʚʫʭʚʝʨʰʠʥʥʘʷ (ʘʙʩ. 

ʚʳʩ. 29,35 ʤ) [2] ʜʶʥʘ, ʩʣʦʞʝʥʥʘʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʨʳʭʣʳʤʠ ʧʦ-
ʜʚʠʞʥʳʤʠ ʧʝʩʢʘʤʠ, ð ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ çʙʝʣʳʭè 

ʜʶʥ, ʧʦ ʩʢʣʦʥʘʤ ʩʣʘʙʦ ʟʘʨʘʩʪʘʶʱʠʭ. ʉ ʥʝʶ ʩʦʧʨʷʞʝʥʘ ʩʝʨʠʷ 
ʥʝʚʳʩʦʢʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʘʣʦʚ ð ʩʝʛʤʝʥʪʦʚ, ʦʢʘʡʤʣʷʶʱʠʭ 

ʟʘʧʘʜʥʦʝ ʧʦʜʥʦʞʴʝ ʠ ʟʘʢʨʝʧʣʝʥʥʳʭ ʨʷʜʦʚʳʤʠ ʧʦʩʘʜʢʘʤʠ ʩʦʩ-
ʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (çʟʝʣʝʥʳʝè ʜʶʥʳ). ʉʤʝʞʥʘʷ ʥʝʰʠʨʦʢʘʷ ʧʦ-

ʣʦʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʶʥʥʦʝ çʢʨʫʧʥʦʙʫʛʦʨʴʝè ʩ ʛʦʩʧʦʜʩʪʚʦʤ 
ʨʘʟʨʝʞʝʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʢʨʘʩʦʯʥʦʛʦ ʩʫʭʦʪʨʘʚʴʷ (çʩʝʨʳʝè 

ʜ ʥʁʳ). ʉ ʩʝʚʝʨʘ ʧʨʠʤʳʢʘʝʪ ʦʙʦʩʦʙʣʝʥʥʘʷ ʛʨʫʧʧʘ ʤʘʣʳʭ, ʥʠʟ-
ʢʠʭ (ʘʙʩ. ʚʳʩ. 12ð16 ʤ) ʜʶʥ, ʟʘʥʷʪʳʭ ʧʘʨʢʦʚʳʤʠ ʪʨʘʚʥʳʤʠ 

ʩʦʩʥʢ̫ʘʤʠ (çʟʝʣʝʥʳʝè ʜʶʥʳ). 

ʕʪʦʪ ʥʝʦʙʳʯʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʫʜʘʣʝʥʥʳʡ ʦʪ 
ʦʩʥʦʚʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʦʢʘ ʨʝʢʨʝʘʥʪʦʚ, ʤʘʣʦ ʧʦʩʝʱʘʝʤʳʡ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʪʤʝ-
ʯʘʶʪʩʷ ʧʦ ʚʩʝʡ ʝʛʦ ʧʣʦʱʘʜʠ (ʭʦʜʴʙʘ ʠ ʩʧʫʩʢʠ ʧʦ ʜʶʥʘʤ, ʨʘʟʙʠ-
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ʪʳʝ ʧʝʩʢʠ ʚ ʤʝʩʪʘʭ ʧʘʩʩʠʚʥʦʛʦ ʦʪʜʳʭʘ). ɹʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ 
ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʧʣʦʱʘʜʥʘʷ ʜʝʬʣʷʮʠʷ, ʦʙʚʘʣʳ ʠ 

ʦʩʳʧʠ, ʨʘʟʨʫʰʝʥʠʝ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʚʦʣʥʦʚʦʡ ʠ ʣʝʜʦʚʦʡ ʘʙ-
ʨʘʟʠʝʡ ʟʘʣʠʚʘ). 

ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çʖʞʥʦ-ʇʠʣʣʴʢʦʧʧʝʥʩʢʠʝ ʜʶ-

ʥʳè ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʧʦʩʝʣʢʘʤʠ ʈʳʙʘʯʠʡ ʠ ʄʦʨʩʢʦʝ (37ð

42,5-ʡ ʢʤ ʘʚʪʦʜʦʨʦʛʠ) ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʳ ʉʢʠʣʴʚʠʪ [1]. 
ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 
ð ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ; 

ð ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; 

ð ʘʪʪʨʘʢʪʠʚʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ; 
ð ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʕʪʦʪ ʢʨʫʧʥʳʡ, ʧʨʦʪʷʞʝʥʥʳʡ (ʜʣʠʥʘ ʧʨʠʤʝʨʥʦ 5 ʢʤ) ʜʶʥ-
ʥʳʡ ʤʘʩʩʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʚʝʨʰʠʥʥʦʝ (ʜʶʥʳ: ɺʳʰ-

ʢʘ, ɹʝʨʝʛʦʚʘʷ (ʉʢʠʣʴʚʠʪ), ʃʳʩʘʷ (ʉʪʘʨʦʜʝʨʝʚʝʥʩʢʘʷ), ʨʷʜ 
ʙʝʟʳʤʷʥʥʳʭ), ʨʘʟʥʦʚʳʩʦʪʥʦʝ (ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʘʙʩ. ʚʳʩ. 45ð

52 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ 57 ʤ) [2], ʤʝʩʪʘʤʠ ʨʘʩʯʣʝʥʝʥʥʦʝ ʭʦʣʤʦʛʦ-
ʨʴʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʝʝ ʢ ʟʘʣʠʚʫ. 

ʇʦʜʦʙʥʦ ʉʝʚʝʨʦ-ʃʘʪʪʝʥʚʘʣʴʜʩʢʠʤ ʜʶʥʘʤ, ʜʘʥʥʳʡ ʃʂ ʷʚʣʷ-
ʝʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʧʦʜʚʠʞʥʳʭ çʙʝʣʳʭè ʜʶʥ, ʣʠ-

ʰʝʥʥʳʭ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 
(ʝʜʠʥʠʯʥʦ, ʨʘʩʩʝʷʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʠʦʥʝʨʥʳʝ ʪʨʘʚʳ ð ʦʜʥʦʣʝʪ-

ʥʠʢʠ, ʨʝʜʢʠʝ ʢʫʨʪʠʥʳ ʠʚʥʷʢʘ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʟʣʘʢʦʚ ʧʦ ʙʫʛʨʘʤ 
ð ʦʩʪʘʥʮʘʤ, ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʟʘʜʝʨʥʦʚʘʥʥʳʭ çʩʝʨʳʭè ʜʶʥ). 

ʅʘ ʩʦʩʪʦʷʥʠʝ ʃʂ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ 
ʩʧʦʥʪʘʥʥʳʝ ʵʦʣʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʰʪʦʨʤʦʚʳʭ ʮʠʢʣʦʥʦʚ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʃʂ ʦʢʘʟʳʚʘʝʪʩʷ ʮʝʣʠ-
ʢʦʤ ʦʭʚʘʯʝʥʥʳʤ ʤʦʱʥʦʡ ʧʣʦʱʘʜʥʦʡ ʜʝʬʣʷʮʠʝʡ (ʨʘʟʚʝʠʚʘʥʠʝ, 

ʧʝʨʝʚʝʠʚʘʥʠʝ, ʥʘʜʫʚʳ ʧʝʩʢʦʚ). ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʜʚʦʷʢʦ: ʧʣʦʱʘʜʥʘʷ (ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʘʷ) ʩʘʤʦʜʝʷ-
ʪʝʣʴʥʘʷ ʨʝʢʨʝʘʮʠʷ (ʧʨʦʛʫʣʢʠ ʧʦ ʜʶʥʘʤ, çʢʘʪʘʥʠʝè ʩ ʜʶʥ) ʠ 

ʣʠʥʝʡʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʨʝʢʨʝʘʮʠʷ (ʜʣʠ-
ʪʝʣʴʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʡ ʤʘʨʰʨʫʪ çɺʳʩʦʪʘ ʕʬʘè [4], ʧʨʦʣʦ-

ʞʝʥʥʳʡ ʧʦ ʩʦʩʥʦʚʦʤʫ ʥʘʚʝʷʥʥʦʤʫ ʩʢʣʦʥʫ ʢ ʧʣʦʱʘʜʢʘʤ ʧʝʡ-
ʟʘʞʥʦʛʦ ʦʙʟʦʨʘ, ʥʘʭʦʜʠʪʩʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ð ʨʘʟʙʠ-

ʪʳʝ ʧʝʩʢʠ, ʦʯʘʛʠ ʦʩʳʧʘʥʠʷ ʧʝʩʢʘ, ʩʠʣʴʥʘʷ ʜʠʛʨʝʩʩʠʷ ʥʘʟʝʤʥʦʛʦ 
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ʧʦʢʨʦʚʘ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʜʦʱʘʪʦʛʦ çʦʬʦʨʤʣʝʥʠʷè 
ʧʝʰʝʭʦʜʥʦʡ ʪʨʦʧʳ). 

ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çɼʶʥʘ ʆʨʝʭʦʚʘʷ (ʇʝʯʙʝʨʛ)è 
ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʉʪʘʨʦʜʝʨʝʚʝʥʩʢʦʡ ʜʶʥʦʡ ʠ ʇʠʣʣʴʢʦʧ-

ʧʝʥʩʢʠʤ ʜʦʣʦʤ ʚʳʜʫʚʘʥʠʷ (43ð44-ʡ ʢʤ ʘʚʪʦʜʦʨʦʛʠ) ʚ ʧʨʝʜʝ-
ʣʘʭ ʟʦʥʳ ʫʧʨʘʚʣʷʝʤʦʡ ʦʭʨʘʥʳ çʂʘʩʧʘʣʠʷè [1]. 

ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 
ð ʣʘʥʜʰʘʬʪʥʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʥʝʧʦʚʪʦʨʠʤʦʩʪʴ; 

ð ʬʠʟʠʦʥʦʤʠʯʥʦʩʪʴ, ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ; 
ð ʵʩʪʝʪʠʯʥʦʩʪʴ. 

ɼʶʥʘ ʆʨʝʭʦʚʘʷ (ʇʝʯʙʝʨʛ) ð ʦʢʨʘʠʥʥʳʡ ʵʣʝʤʝʥʪ ʖʞʥʦ-
ʇʠʣʣʴʢʦʧʧʝʥʩʢʦʛʦ ʜʶʥʥʦʛʦ ʤʘʩʩʠʚʘ. ʕʪʘ ʤʘʩʩʠʚʥʘʷ ʚʘʣʦʦʙ-

ʨʘʟʥʘʷ ʵʦʣʦʚʘʷ ʤʘʢʨʦʬʦʨʤʘ (ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʢʦʣʦ 2 ʢʤ, ʤʘʢ-
ʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ð ʕʬʘ, 62 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ [2]) ʦʢʨʫʞʘʝʪ 

ʩ ʟʘʧʘʜʘ ʧʦʩ. ʄʦʨʩʢʦʝ, ʣʝʞʘʱʠʡ ʥʘ ʥʠʟʢʦʡ ʣʘʛʫʥʥʦʡ ʪʝʨʨʘʩʝ. 

ɺ ʨʷʜʫ ʠʩʩʢʫʩʪʚʝʥʥʦ ʦʙʣʝʩʝʥʥʳʭ ʢʫʨʰʩʢʠʭ ʜʶʥ ʆʨʝʭʦʚʘʷ 
ð ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ çʟʝʣʝʥʳʭè ʜʶʥ. ʎʝʣʦʩʪʥʦʩʪʴ ʩʦ-

ʟʜʘʥʥʦʛʦ ʯʝʣʦʚʝʢʦʤ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ ʵʪʦʡ ʜʶʥʳ ʥʝʦʜʥʦʢʨʘʪʥʦ 
ʥʘʨʫʰʘʣʘʩʴ ʧʦʞʘʨʘʤʠ, ʩʘʤʦʚʦʣʴʥʳʤʠ ʧʦʨʫʙʢʘʤʠ, ʦʯʘʛʘʤʠ 

ʦʩʳʧʘʥʠʷ ʧʝʩʢʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʛʦ ʃʂ ʟʘʢʨʳ-
ʪʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʦʩʝʱʝʥʠʷ, ʧʦʵʪʦʤʫ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʠ 

ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟ-
ʤʦʞʥʳʤ. ʅʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʧʦʩʝɦ ʝʥʠʷ, 

ʦʙʳʯʥʳ ʩʣʝʜʳ ʨʝʢʨʝʘʮʠʦʥʦʡ ʜʠʛʨʝʩʩʠʠ, ʦʯʘʛʦʚ ʧʝʩʯʘʥʳʭ ʣʘ-
ʚʠʥ, ʩʢʦʧʣʝʥʠʷ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ. ʉʦʭʨʘʥʷʝʪʩʷ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ 

ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ, ʚʝʪʨʦʚʘʣʘ, ʨʘʟʨʘʩʪʘʥʠʷ ʦʯʘʛʦʚ ʦʩʳʧʘʥʠʷ ʧʝʩ-
ʢʦʚ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʜʶʥʳ. 

ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çʉʝʚʝʨʦ-ʇʠʣʣʴʢʦʧʧʝʥʩʢʠʝ ʜʶ-
ʥʳè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʧʦʩ. ʄʦʨʩʢʦʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʥʠʮʝʡ (42ð48-ʡ ʢʤ ʘʚʪʦʜʦʨʦʛʠ) ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʦʚʝʜʥʦʡ ʟʦ-
ʥʳ çʂʨʘʩʥʘʷ ʜʶʥʘè [1]. 

ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 

ð ʣʘʥʜʰʘʬʪʥʘʷ ʫʥʠʢʘʣʴʥʦʩʪʴ, ʥʝʧʦʚʪʦʨʠʤʦʩʪʴ; 
ð ʵʪʘʣʦʥʥʦʩʪʴ; 

ð ʣʘʥʜʰʘʬʪʥʦʝ, ʙʠʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; 

ð ʵʩʪʝʪʠʯʝʩʢʘʷ ʬʝʥʦʤʝʥʘʣʴʥʦʩʪʴ. 
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ʕʪʦʪ ʢʨʫʧʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʤʦʥʦʣʠʪʥʳʡ, ʧʨʦʪʷʞʝʥʥʳʡ (ʦʢʦʣʦ 6,5 ʢʤ), ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

(ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʘʙʩ. ʚʳʩ. 45ð55 ʤ) [2], ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʟʠ-
ʪʝʣʴʥʳʡ ʤʘʩʩʠʚ ʜʶʥʥʦʛʦ ʧʦʷʩʘ ʅʇ. 

ɽʛʦ ʶʞʥʘʷ ʯʘʩʪʴ (ʜʶʥʳ ʉʳʧʫʯʘʷ, ʃʠʧʦʚʘʷ ɻʫʙʘ, ʂʘʩʧʘʣʝʷ) 
ð ʛʦʩʧʦʜʩʪʚʦ ʟʘʜʝʨʥʦʚʘʥʥʳʭ çʩʝʨʳʭè ʜʶʥ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʂ. ʕʨʠʥʛʠʩʘ, çʫʥʠʢʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʘè ʜʶʥʥʳʭ ʧʝʩʢʦʚ ʖʛʦ-
ɺʦʩʪʦʯʥʦʡ ɹʘʣʪʠʢʠ. ɽʤʫ ʩʚʦʡʩʪʚʝʥʥʦ ʦʩʦʙʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʘʟʨʝʞʝʥʥʳʤʠ, ʤʝʩʪʘʤʠ 
ʩʦʤʢʥʫʪʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʧʩʘʤʤʦʬʠʪʥʦʛʦ ʩʫʭʦʪʨʘʚʴʷ ʥʘ ʩʣʘ-

ʙʦʨʘʟʚʠʪʳʭ ʜʝʨʥʦʚʳʭ ʨʳʭʣʦ-ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ. ɹʠʦʣʦʛʠʯʝʩʢʠ 
ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʞʝʩʪʢʠʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʦʥʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠ ʣʝʛʢʦʨʘʥʠʤʳ ʠ ʢʘʢ ʨʝʜʢʠʝ ʩʘʤʦʙʳʪʥʳʝ ʜʶʥʥʳʝ ʩʦʦʙʱʝ-
ʩʪʚʘ ʧʦʜʣʝʞʘʪ ʩʪʨʦʛʦʡ ʦʭʨʘʥʝ. 

ʉʘʤʦʜʝʷʪʝʣʴʥʘʷ ʥʝʨʝʛʫʣʠʨʫʝʤʘʷ ʨʝʢʨʝʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʣʘʙʦʟʘʢʨʝʧʣʝʥʥʳʝ ʧʝʩʢʠ 
(ʭʘʦʪʠʯʥʘʷ ʧʨʦʛʫʣʦʯʥʦ-ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ, ʚʳʪʘʧʪʳʚʘʥʠʝ, ʨʘʟ-

ʨʫʰʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ ʩʫʢʮʝʩʩʠʠ, ʨʘʟʙʠʪʳʝ ʧʝʩʢʠ, ʣʦʢʘʣʥɹʳʝ 
ʦʯʘʛʠ ʚʳʜʫʚʘʥʠʷ). 

ɺʝʩʴʤʘ ʦʱʫʪʠʤ ʫʱʝʨʙ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʨʝʢʨʝʘʮʠʠ. ʅʝʦʙʦ-
ʨʫʜʦʚʘʥʥʘʷ ʪʨʦʧʘ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ 

ʤʘʨʰʨʫʪʘ çʆʟʝʨʦ ʃʝʙʝʜʴè [4] ʧʨʝʚʨʘʱʝʥʘ ʚ ʩʧʣʦʰʴ ʨʘʟʙʠʪʳʝ 
ʧʝʩʢʠ. ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʚʠʜʦʚʦʡ ʧʣʦʱʘʜʢʠ. 

ʅʘ ʫʯʘʩʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʩʝʚʝʨʥʝʝ (ʜʶʥʳ ʆʣʝʥʴʷ, ʂʨʘʩ-
ʥʘʷ, ʙʝʟʳʤʷʥʥʳʝ, ʇʣʘʥʝʨʠʩʪʦʚ), ʘʙʩʦʣʶʪʥʦ ʛʦʩʧʦʜʩʪʚʫʶʪ çʙʝ-

ʣʳʝè ʜʶʥʳ. ʆʙʥʘʞʝʥʥʳʝ ʧʦʜʚʠʞʥʳʝ ʧʝʩʢʠ ð ʘʨʝʥʘ ʷʨʢʦʛʦ 
ʧʨʦʷʚʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʡ ʬʦʥʦʚʦʡ ʜʝʬʣʷʮʠʠ, ʧʦ ʢʨʫʪʦʤʫ ʧʦʜ-

ʚʝʪʨʝʥʥʦʤʫ ʩʢʣʦʥʫ ð ʦʙʚʘʣʴʥʦ-ʦʩʳʧʥʳʭ, ʜʝʣʶʚʠʘʣʴʥʦ-
ʦʧʣʳʚʥʳʭ, ʬʣʶʚʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ɻʣʘʚʥʦʡ ʜʶʥ-
ʥʦʡ ʛʨʷʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʨʘʞʝʥʦ; ʪʝʨʨʠʪʦʨʠʷ ʟʘʢʨʳʪʘ ʜʣʷ 

ʧʦʩʝʱʝʥʠʷ (ʧʦʛʨʘʥʠʯʥʘʷ ʟʦʥʘ) ʠ ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʝʞʠʤʝ çʩʦʭʨʘ-

ʥʝʥʠʷ ð ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷè. 

ɺ ʧʨʝʜʝʣʘʭ ʥʠʟʤʝʥʥʦʡ (ʘʙʩ. ʚʳʩ. 2ð6 ʤ) ʵʦʣʦʚʦ-ʤʦʨʩʢʦʡ 

ʨʘʚʥʠʥʳ (ʧʘʣʴʚʝ), ʟʘʥʠʤʘʶʱʝʡ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʢʦʩʳ, ʚʳʜʝ-

ʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʛʨʫʧʧʘ ʦʩʦʙʦ ʮʝʥʥʳʭ ʃʂ. 
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ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çʋʨʦʯʠʱʝ ɻʨʝʥʮè ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʚ ʶʞʥʦʡ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʢʦʩʳ (6ð7-ʡ ʢʤ ʘʚʪʦʜʦʨʦʛʠ) ʚ ʧʨʝʜʝ-

ʣʘʭ ʟʦʥʳ ʫʧʨʘʚʣʷʝʤʦʡ ʦʭʨʘʥʳ çʂʦʨʦʣʝʚʩʢʠʡ ʙʦʨè [1]. 

ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 

ð ʨʝʣʠʢʪʦʚʦʩʪʴ, ʩʘʤʦʙʳʪʥʦʩʪʴ; ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʘʥʘʣʦʛʘ ʩʨʝʜʠ ʛʝʦʩʠʩʪʝʤ ʂʫʨʰʩʢʦʡ ʧʘʣʴʚʝ ʥʝ ʠʤʝʝʪ; 

ð ʙʠʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; 

ð ʧʝʡʟʘʞʥʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ. 

ʃʝʩʥʦʝ ʫʨʦʯʠʱʝ ɻʨʝʥʮ ʟʘʥʠʤʘʝʪ ʦʙʰʠʨʥʫʶ ʧʣʦʩʢʫʶ ʥʠʟʠ-

ʥʫ (ʘʙʩ. ʚʳʩ. 1,0ð1,5 ʤ), ʩʣʦʞʝʥʥʫʶ ʤʦʨʩʢʠʤʠ ʧʝʩʢʘʤʠ, ʣʘ-

ʛʫʥʥʳʤʠ ʠʣʘʤʠ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʜʪʘʧʣʠʚʘʝʤʫʶ, ʯʘʩʪʠʯʥʦ ʟʘ-

ʪʘʧʣʠʚʘʝʤʫʶ ʚʦʜʘʤʠ ʟʘʣʠʚʘ. 

ʍʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ ʃʂ ð ʩʪʘʨʳʝ, ʩʣʦʞ-

ʥʳʝ, ʙʦʛʘʪʳʝ ʚ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʭʚʦʡʥʳʝ (ʝʣʦʚʦ-

ʩʦʩʦʚʳʝ) ʠ ʩʤʝʰʘʥʥʳʝ (ʝʣʦʚʦ-ʙʝʨʝʟʦʚʳʝ, ʩʦʩʥʷʢʠ ʩ ʙʝʨʝʟʦʡ ʠ 

ʝʣʴʶ) ʥʘʩʘʞʜʝʥʠʷ. ʉʳʨʳʝ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʟʘ-

ʥʠʤʘʶʪ ʩʤʝʰʘʥʥʳʝ ʣʠʩʪʚʝʥʥʳʝ ʮʝʥʦʟʳ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʦʣʴʭʠ ʯʝʨʥʦʡ ʣʠʙʦ ʯʠʩʪʳʝ ʯʝʨʥʦʦʣʴʰʘʥʠʢʠ. ɽʜʠʥʠʯʥʦ, ʦʪ-

ʜʝʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʝ ʠʥʪʨʦʜʫ-

ʮʝʥʪʳ (ʪʫʷ ʛʠʛʘʥʪʩʢʘʷ, ʝʣʴ ʩʠʪʭʠʥʩʢʘʷ, ʣʠʩʪʚʝʥʥʠʮʳ ʝʚʨʦʧʝʡ-

ʩʢʘʷ, ʷʧʦʥʩʢʘʷ, ʣʞʝʪʩʫʛʘ ʄʝʥʟʠʝʩʘ) [4]. 

ʋʨʦʯʠʱʝ ɻʨʝʥʮ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʩʧʳʪʳʚʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʣʦʢʘʣʴʥʦʝ ʧʦʜʪʦʧʣʝʥʠʝ, ʟʘ-

ʪʦʧʣʝʥʠʝ, ʚʝʪʨʦʚʘʣʳ, ʥʘʰʝʩʪʚʠʝ ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ). 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʱʫʪʠʤʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʝ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʠʛʨʝʩʩʠʠ, ʟʘʧʫʱʝʥʥʦʩʪʠ, ʟʘʭʣʘʤʣʝʥʥʦʩʪʠ ʦʙʫ-

ʩʪʨʦʝʥʥʳʭ ʤʝʩʪ ʦʪʜʳʭʘ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʧʘʨʢʦʚʦʢ, ʨʘʟ-

ʙʠʪʳʭ ʣʠʯʥʳʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʢʚʘʨʪʘʣʴʥʳʭ ʧʨʦʩʝʢʘʭ. 

ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çʈʳʙʘʯʠʥʩʢʘʷ ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʦ-ʣʝʩʥʘʷ ʧʘʣʴʚʝè ʥʘʭʦʜʠʪʩʷ ʚʦʩʪʦʯʥʝʝ 30-ʛʦ ʢʤ ʘʚʪʦʜʦʨʦ-

ʛʠ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʫʧʨʘʚʣʷʝʤʦʡ ʦʭʨʘʥʳ ʂʫʥʮʝʥ [1]. 

ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 

ð ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ; 

ð ʨʝʣʠʢʪʦʚʦʩʪʴ; 

ð ʧʝʡʟʘʞʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. 
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ʕʪʦʪ ʃʂ ʟʘʥʠʤʘʝʪ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ (22 ʛʘ) ʥʘ ʶʞʥʦʡ 
ʦʢʨʘʠʥʝ ʈʳʙʘʯʠʥʩʢʦʛʦ ʤʳʩʘ; ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʥʝʦʜʥʦʨʦʜʥʫʶ ʚʦʣʥʠʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʘʙʩ. ʦʪʤ. 3ð6 ʤ), 
ʦʩʣʦʞʥʝʥʥʫʶ ʨʝʜʢʠʤʠ ʵʦʣʦʚʳʤʠ ʛʨʠʚʘʤʠ, ʙʫʛʨʘʤʠ ʠ ʨʘʟʜʝʣʷ-
ʶʱʠʤʠ ʠʭ ʥʝʛʣʫʙʦʢʠʤʠ ʟʘʤʢʥʫʪʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ. ɽʝ ʩʣʘʛʘʶʪ 
ʦʧʝʩʯʘʥʝʥʥʳʝ ʚʘʣʫʥʥʳʝ ʩʫʛʣʠʥʢʠ, ʧʝʨʝʢʨʳʪʳʝ ʤʘʣʦʤʦʥɦʳʤ 
ʯʝʭʣʦʤ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ. 
ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʃʂ ð ʝʝ ʝʩʪʝʩʪʚʝʥʥʳʡ ʣʝʩʥʦʡ 

ʧʦʢʨʦʚ ð ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʇ ʦʩʪʘʪʦʯʥʳʡ ʤʘʩʩʠʚ 
ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʛʦ ʣʝʩʘ, ʚ ʧʨʦʰʣʦʤ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-
ʥʦʛʦ ʥʘ ʢʦʩʝ. ɿʜʝʩʴ ʛʦʩʧʦʜʩʪʚʫʝʪ ʣʠʧʦʚʘʷ ʜʫʙʨʘʚʘ ʩ ʫʯʘʩʪʠʝʤ 
ʛʨʘʙʘ, ʷʩʝʥʷ, ʚʷʟʘ, ʘ ʪʘʢʞʝ ʙʝʨʝʟʳ, ʦʣʴʭʠ ʯʝʨʥʦʡ, ʜʨʝʚʝʩʥʳʭ ʠʚ; 
ʨʘʟʥʦʦʙʨʘʟʝʥ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ. ʇʝʩʪʨʳʡ ʥʘʟʝʤʥʳʡ ʧʦʢʨʦʚ 
ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʝʤʦʨʘʣʴʥʦʛʦ 
ʠhʨʦʢʦʪʨʘʚʴʷ. ʕʪʦʪ ʣʝʩʥʦʡ ʤʘʩʩʠʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʩʣʝʜʠʝʤ 
ʵʧʦʭʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ (4ð5 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ), ʩʦʭʨʘ-
ʥʠʚʰʝʛʦʩʷ ʩʨʝʜʠ ʯʫʞʜʦʡ ʝʤʫ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 
ʉʦʩʪʦʷʥʠʝ ʃʂ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ; ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʦʱʫʪʠʤʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʚʩʝʡ ʝʛʦ ʧʣʦʱʘʜʠ (ʜʠʛʨʝʩʩʠʷ 
ʥʘʟʝʤʥʦʛʦ ʧʦʢʨʦʚʘ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʜʨʝʚʦʩʪʦʷ ʠ ʢʫ-
ʩʪʘʨʥʠʢʦʚ, ʟʘʤʫʩʦʨʝʥʥʦʩʪʴ, ʨʘʟʲʝʟʞʝʥʥʳʝ ʛʨʫʥʪʦʚʳʝ ʜʦʨʦʛʠ). 
ʃʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ çʈʳʙʘʯʠʥʩʢʘʷ ʣʫʛʦʚʘʷ ʧʘʣʚɹʝè 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʶʞʥʝʝ ʧʦʩ. ʈʳʙʘʯʴʝʛʦ (32ð33,5-ʡ ʢʤ ʘʚʪʦʜʦʨʦ-
ʛʠ) ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʫʧʨʘʚʣʷʝʤʦʡ ʦʭʨʘʥʳ ʂʫʥʮʝʥ [1]. 
ʂʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ ʃʂ: 
ð ʫʥʠʢʘʣʴʥʦʩʪʴ; 
ð ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ (ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ, ʬʠʪʦʮʝ-

ʥʦʪʠʯʝʩʢʦʝ); 
ð ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ, ʢʨʘʩʦʯʥʦʩʪʴ ʣʘʥʜʰʘʬʪʥʦʛʦ ʘʩʧʝʢʪʘ. 
ʕʪʦʪ ʃʂ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʢʨʫʧʥʝʡʰʝʛʦ ʥʘ ʢʦ-

ʩʝ ʈʳʙʘʯʠʥʩʢʛʦ ʤʳʩʘ. ɽʛʦ ʨʝʣʴʝʬ ð ʩʣʘʙʦʚʦʣʥʠʩʪʘʷ ʨʘʚʥʠʥʘ, 
ʠʩʧʝʱʨʝʥʥʘʷ ʤʝʣʢʠʤʠ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʤʠ ʧʦʥʠʞʝʥʠʷʤʠ, ð 
ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʘ ʧʨʠʧʦʜʥʷʪʦʤ ʤʦʨʝʥʥʦʤ ʮʦʢʦʣʝ (ʦʧʝʩʯʘʥʝ-
ʥʳʝ ʛʨʘʚʠʡʥʦ-ʚʘʣʫʥʥʳʝ ʩʫʛʣʠʥʢʠ), ʧʝʨʝʢʨʳʪʦʤ ʤʘʣʦʤʦʱʥʳʤ 
ʯʝʭʣʦʤ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ. 
ʂʦʨʝʥʥʳʝ ʜʫʙʨʘʚʳ, ʥʝʢʦʛʜʘ ʧʦʢʨʳʚʘʚʰʠʝ ʨʘʚʥʠʥʫ ʚ XIIIð

XIV ʚʚ., ʙʳʣʠ ʩʚʝʜʝʥʳ. ʉʦʟʜʘʥʥʳʝ ʥʘ ʠʭ ʤʝʩʪʝ ʣʫʛʦʚʳʝ ʫʛʦʜʴʷ, 
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ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ð ʝʜʠʥʩʪʚʝʥʥʳʡ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʤʘʩʩʠʚ ʥʘʩʪʦʷʱʠʭ ʤʝʟʦʬʠʪʥʳʭ ʣʫʛʦʚ (ɽ. ʄʘʪʚʝʝʚʘ) ʚ ʅʇ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʘʣʴʚʝ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝ ʠ ʙʦʛʘʪʩʪʚʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʫʛʦʚʦʛʦ ʪʨʘʚʦʩʪʦʷ. ɺ 

ʝʛʦ ʩʣʦʞʝʥʠʠ ʫʯʘʩʪʚʫʶʪ ʜʦ 100 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (ʠʟ ʥʠʭ ʦʢʦʣʦ 

30 ð ʟʣʘʢʠ, ʧʦ ɻ. ʂʫʯʝʥʝʚʦʡ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʣʠʜʦʤʠʥʘʥʪʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. ɼʣʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʙʝʟ ʜʦʣʞʥʦʛʦ ʫʭʦʜʘ, ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʧʫʱʝʥʳ (ʟʘʩʦʨʝʥʳ, 

ʤʝʩʪʘʤʠ ʧʝʨʝʫʚʣʘʞʥʝʥʳ, ʟʘʢʦʯʢʘʨʝʥʳ, ʟʘʢʫʩʪʘʨʝʥʳ). 

 

ɺʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 2001ð2002 ʛʛ. ʧʦʟʚʦʣʠʣʠ ʥʘʤʝ-

ʪʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʚ ʧʨʠʨʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʢʠ ʧʘʣʴʚʝ ð 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʩʦʙʦ ʮʝʥʥʳʝ ʃʂ (17ð18, 21ð22, 23-ʡ (ʫʨʦʯʠ-

ʱʝ ʌʨʠʥʛʠʣʣʘ), 28-ʡ (ʫʨʦʯʠʱʝ ʍʚʦʡʥʦʝ), 34ð35-ʡ (ʫʨʦʯʠʱʝ 

ʇʪʠʯʠʡ ʣʫʛ), 36,5ð37,5-ʡ (ʫʨʦʯʠʱʝ ʊʘʥʮʫʶʱʠʡ ʣʝʩ), 42ð43, 

45ð47-ʡ ʢʤ ʪʨʘʥʟʠʪʥʦʡ ʘʚʪʦʜʦʨʦʛʠ). ʕʪʦʪ ʧʝʨʝʯʝʥʴ ʩʣʝʜʫʝʪ 

ʜʦʧʦʣʥʠʪʴ ʫʨʦʯʠʱʘʤʠ ʣʘʛʫʥʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʢʦʩʳ ʚ ʧʨʝʜʝʣʘʭ 

ʤʳʩʦʚ ð ʚʳʩʪʫʧʦʚ ʂʨʶʢ ʠ ɺʦʩʪʦʯʥʳʡ, ʧʨʠʨʦʜʥʦ-ʘʢʚʘʣʥɹʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ (ʦʟʝʨʘ ʃʝʙʝʜʴ ʠ ʏʘʡʢʘ), ʘ ʪʘʢʞʝ ʙʦʣʦʪʥʳʤ ʤʘʩʩʠ-

ʚʦʤ çɺʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ʉʚʠʥʦʝè, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʦʩʥʦʚʘʥʠʠ 

ʢʦʩʳ ʫ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè. 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʢʘʜʘʩʪʨ 

ʦʩʦʙʦ ʮʝʥʥʳʭ ʃʂ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè ʥʝʦʙ-

ʭʦʜʠʤʳ ʜʝʪʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʣʝʚʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʟʘʣʦ-

ʞʝʥʠʝ ʦʧʦʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ ð ʪʨʘʥʩʝʢʪʦʚ, 

ʧʣʦʱʘʜʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʩʲʝʤʢʘ). 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʠʤ. ʇ. ʇ. ʐʠʨʰʦʚʘ ʈɸʅ) 

 

ʆ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʝʥʘʭ ʟʘʧʘʟʜʳʚʘʥʠʷ ʬʘʟ ʢʦʣʝʙʘʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ʚ ʪʦʯʢʘʭ  

ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ ʤʦʨʝʡ 

 
ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʟʘʧʘʟʜʳʚʘʥʠʷ ʬʘʟ 

ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʣʷ 

ʪʦʯʝʢ ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ ʤʦʨʝʡ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʠʥʪʝʨʝʩ. ɺ ʨʘʙʦʪʝ 

ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʣʝʙʘ-

ʥʠʷ ʩ ʛʦʜʦʚʳʤ ʮʠʢʣʦʤ ʠ ʢʦʣʝʙʘʥʠʷ ʩ ʩʠʥʦʧʪʠʯʝʩʢʠʤʠ ʚʨʝ-

ʤʝʥʥʳʤʠ ʤʘʩʰʪʘʙʘʤʠ. ʀʥʪʝʨʚʘʣʳ ʟʘʧʘʟʜʳʚʘʥʠʷ ʛʦʜʦʚʳʭ 

ʢʦʣʝʙʘʥʠʡ ʜʣʷ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ ʤʦʨʝʡ ʦʢʘʟʘʣʠʩʴ 

ʙʣʠʟʢʠʤʠ ʢ 11ð13 ʩʫʪʢʘʤ. ʇʘʨʘʤʝʪʨʳ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʢʦ-

ʣʝʙʘʥʠʡ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ 

ʤʦʨʝʡ ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ. ʍʘʨʘʢʪʝʨʥʳʝ ʤʘʩʰʪʘʙʳ ʢʦʣʝʙʘ-

ʥʠʡ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ (15ð20 ʩʫʪʦʢ) ʙʦʣʝʝ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʳ, ʯʝʤ ʥʘ ʏʝʨʥʦʤ ʤʦʨʝ (10 ʩʫʪʦʢ). 
 

Establishing of phase lags between air and water 

temperature in points on sea shores are of considerable 

importance for the rigorous and applied sciences. In the present 

paper, these tasks have been considered for the points in shores 

of the Baltic and Black seas. Oscillations of annual and near 

month periods were studied. Lag intervals for annual 

oscillations in the Baltic and Black seas occurred close to 11ð

13 days. Time scales for oscillations with near month periods 

turn out different in the Baltic and the Black seas: 15ð20 days 

in the Baltic sea and about 10 days in the Black sea. Time lags 

were bellow 1 day. 

 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʚ ʤʦʨʝ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʪʘʢʦʛʦ 
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ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʣʘ ʚ ʧʦʣʫʯʝʥʠʠ ʦʮʝʥʦʢ ʚʨʝʤʝʥʠ ʟʘʧʘʟʜʳʚʘʥʠʷ 

ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘ-

ʤʝʪʨʦʚ ʪʘʢʦʛʦ ʟʘʧʘʟʜʳʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ. 

ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʢʚʘʪʦ-

ʨʠʡ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ [2]. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʜʘʥʥʳʝ, ʠʟʤʝʨʝʥʥʳʝ ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʨʘʡʦʥʝ 

ʛ. ɹʘʣʪʠʡʩʢʘ ʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ʨʘʡʦʥʝ 

ʛ. ɻʝʣʝʥʜʞʠʢʘ. ɺ ʨʘʡʦʥʝ ɹʘʣʪʠʡʩʢʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʨʝʜʥʝ-

ʩʫʪʦʯʥʳʝ ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʟʘ 9 ʣʝʪ ð ʩ 

1998 ʧʦ 2007 ʛ. ʕʪʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1, ʘ. ɺ 

ʨʘʡʦʥʝ ɻʝʣʝʥʜʞʠʢʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦʯʪʠ ʟʘ 16 ʣʝʪ ð 

ʩ 1990 ʧʦ 2006 ʛ. ɼʘʥʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʩʦʙʠʨʘʣʠʩʴ ʩ 

ʠʥʪʝʨʚʘʣʦʤ 3 ʯʘʩʘ, ʜʘʥʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ð ʩ ʠʥʪʝʨʚʘʣʦʤ 

6 ʯʘʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʥʫʢʝ 1, ʙ. 

ɿʘʜʘʯʠ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʣʠ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʧʘʟʜʳʚʘʥʠʷ ʬʘ-

ʟʳ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫ-

ʭʘ ʜʣʷ ʛʦʜʦʚʦʛʦ ʢʦʣʝʙʘʥʠʷ ʠ ʜʣʷ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʩ 

ʧʝʨʠʦʜʘʤʠ ʢʦʨʦʯʝ 1 ʤʝʩʷʮʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʤʝʪʦʜʦʤ ʚʟʘʠʤʥʦʛʦ ʩʧʝʢʪʨʘʣʴ-

ʥʦʛʦ ʘʥʘʣʠʟʘ [1]. ʈʘʩʩʯʠʪʳʚʘʣʠʩʴ ʘʚʪʦʩʧʝʢʪʨʳ, ʢʦʛʝʨʝʥʪʥʦʩʪʠ 

ʤʝʞʜʫ ʨʜ̫ʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ, ʨʘʟʥʦʩʪʠ ʬʘʟ [1]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʜʠʩʢʨʝʪʥʦʩʪʴ ʨʷʜʦʚ ʜʣʷ 

ʏʝʨʥʦʛʦ ʤʦʨʷ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ʢ 7 ʩʫʪʢʘʤ, ʜʠʩʢʨʝʪʥʦʩʪʴ ʨʷʜʦʚ 

ʜʣʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ð ʢ 4 ʩʫʪʢʘʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʷʜʳ ʙʳ-

ʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʛʣʘʞʠʚʘʥʠʶ ʢʦʩʠʥʫʩ-ʬʠʣʴʪʨʦʤ ʩ ʪʝʤ, ʯʪʦʙʳ 

ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʢʦʣʝʙʘʥʠʷ ʢʦʨʦʯʝ 10 ʩʫʪʦʢ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʙʳʣʠ ʦʪʬʠʣʴʪʨʦʚʘ-

ʥʳ ʢʦʣʝʙʘʥʠʷ ʩ ʧʝʨʠʦʜʘʤʠ, ʧʨʝʚʳʰʘʶʱʠʤʠ 40 ʩʫʪʦʢ. 

ʈʘʩʯʝʪʳ ʚʟʘʠʤʥʳʭ ʩʧʝʢʪʨʦʚ ʜʣʷ ʨʷʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫ-

ʭʘ ʠ ʚʦʜʳ ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ. 

ɼʣʷ ʜʘʥʥʳʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 9 ʣʝʪ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʠʟʤʝʨʝʥʠʷʭ ʚ ʨʘʡʦʥʝ ɹʘʣʪʠʡʩʢʘ, ʟʘʧʘʟʜʳʚʘʥʠʝ ʬʘʟʳ ʛʦʜʦʚʦʛʦ 

ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʠʣʦ 10 ʩʫʪʦʢ. ɼʣʷ ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ 

ʚʦʟʜʫʭʘ, ʠʟʤʝʨʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ɻʝʣʝʥʜʞʠʢʘ ʚ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 
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2006 ʛ., ʭʘʨʘʢʪʝʨʥʦʝ ʟʘʧʘʟʜʳʚʘʥʠʝ ʬʘʟʳ ʛʦʜʦʚʦʛʦ ʢʦʣʝʙʘʥʠʷ 

ʩʦʩʪʘʚʠʣʦ 13 ʩʫʪʦʢ. 
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ʈʠʩ. 1. ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ  

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʢʨʘʩʥʘʷ ʢʨʠʚʘʷ) ʠ ʚʦʜʳ (ʩʠʥʷʷ ʢʨʠʚʘʷ):  
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ʘ ð ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʨʘʡʦʥʝ ʛ. ɹʘʣʪʠʡʩʢʘ;  

ʙ ð  ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ʨʘʡʦʥʝ ʛ. ɻʝʣʝʥʜʞʠʢʘ 

ʀʩʩʣʝʜʦʚʘʣʘʩʴ ʪʘʢʞʝ ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ 

ʚʦʟʜʫʭʘ ʥʘ ʤʘʩʰʪʘʙʘʭ ʦʢʦʣʦ 1 ʤʝʩʷʮʘ ʠ ʤʝʥʴʰʝ. ɼʣʷ ʵʪʦʛʦ ʠʩ-

ʭʦʜʥʳʝ ʨʷʜʳ ʩʛʣʘʞʠʚʘʣʠʩʴ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʤʘʩʰʪʘʙʦʤ ʦʩʨʝʜ-

ʥʝʥʠʷ ʦʢʦʣʦ 40 ʜʥʝʡ. ʉʛʣʘʞʠʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʘʧʧʨʦʢʩʠʤʘ-

ʮʠʦʥʥʦ-ʩʛʣʘʞʠʚʘʶʱʠʤ ʬʠʣʴʪʨʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʩʛʣʘʞʠʚʘʥʠʷ 

ʧʨʦʚʝʨʷʣʠʩʴ ʧʨʠ ʨʘʩʯʝʪʘʭ ʩʧʝʢʪʨʦʚ. ʂ ʧʫʣʴʩʘʮʠʦʥʥʳʤ ʨʷʜʘʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ʧʨʠʤʝʥʷʣʩʷ ʚʟʘʠʤʥʳʡ ʩʧʝʢʪʨʘʣʴ-

ʥʳʡ ʘʥʘʣʠʟ. ɸʚʪʦʩʧʝʢʪʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʏʝʨʥʦʛʦ ʤʦʨʷ ʭʘ-

ʨʘʢʪʝʨʥʳ ʚʨʝʤʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʦʢʦʣʦ 10 ʜʥʝʡ. ʂʦʛʝʨʝʥʪʥʦʩʪʴ 

ʤʝʞʜʫ ʧʫʣʴʩʘʮʠʦʥʥʳʤʠ ʨʷʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʚ 

ʤʦʨʝ ʥʘ ʵʪʠʭ ʤʘʩʰʪʘʙʘʭ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʥʘ ʫʨʦʚʥʝ ʦʢʦʣʦ 0,5. 

ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʟʘʧʘʟʜʳʚʘʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʧʨʠʤʝʨʥʦ ʥʘ 0,6 ʩʫʪʦʢ. 

ɼʣʷ ʪʦʯʢʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʢʠ ʚ ʦʪʤʝ-

ʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ ʜʣʷ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʦʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʭʘʨʘʢʪʝʨʥʳ ʧʝʨʠʦʜʳ ʦʢʦʣʦ 15ð20 ʩʫʪʦʢ. 

ʂʦʛʝʨʝʥʪʥʦʩʪʴ ʥʘ ʵʪʠʭ ʧʝʨʠʦʜʘʭ ʩʦʩʪʘʚʣʷʣʘ 0,4ð0,5 (ʥʘʭʦʜʠ-

ʣʘʩʴ ʥʘ ʥʠʞʥʝʡ ʛʨʘʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ). ɿʘʧʘʟʜʳʚʘʥʠʝ ʬʘʟʳ ʢʦ-

ʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟ-

ʜʫʭʘ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 0,9 ʩʫʪʦʢ. 

 
ɺʳʚʦʜʳ 

 

ɺʟʘʠʤʥʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʨʷʜʦʚ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʚ ʤʦʨʝ ʚ ʪʦʯʢʘʭ ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʣʪʠʡ-

ʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ ʤʦʨʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʧʘʟʜʳʚʘʥʠʝ ʬʘʟʳ ʛʦʜʦʚʦ-

ʛʦ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 10 ʠ 13 ʩʫʪʦʢ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ ʟʘʧʘʟʜʳʚʘʥʠʷ ʬʘʟʳ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʦʜʳ ʚ ʤʦʨʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʩʦ-

ʩʪʘʚʠʣʠ ʠʥʪʝʨʚʘʣʳ ʦʢʦʣʦ ʦʜʥʠʭ ʩʫʪʦʢ. ʇʨʠ ʵʪʦʤ ʚʨʝʤʝʥʥʳʝ 

ʤʘʩʰʪʘʙʳ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʏʝʨʥʦʤ ʤʦʨʝ ʥʝʩʢʦʣʴ-
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ʢʦ ʥʠʞʝ, ʯʝʤ ʥʘ ɹʘʣʪʠʡʩʢʦʤ, ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 10 ʩʫʪʦʢ ʧʨʦ-

ʪʠʚ 15 ʩʫʪʦʢ. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ r

 

1. ɹʝʥʜʘʪ ɼʞ., ɸ. ʇʠʨʩʦʣ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠ ʩʧʝʢ-

ʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʄ.: ʄʠʨ. 1983.  
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ʰʪʘʙʥʦʝ ʪʝʧʣʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥ-ʘʪʤʦʩʬʝʨʘ ʠ ʵʥʝʨ-

ʛʦʘʢʪʠʚʥʳʝ ʦʙʣʘʩʪʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʃ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1990.  

 
 

ʋɼʂ 551.553(261.24) 

 
ɾ. ʀ. ʉʪʦʥʪ 

(ɸʪʣʘʥʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ  
ʠʤ. ʇ. ʇ. ʐʠʨh ʦʚʘ ʈɸʅ) 

 

ʉʨʘʚʥʝʥʠʝ ʤʦʨʩʢʠʭ ʠ ʙʝʨʝʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʚʝʪʨʦʤ 

 
ʉʦʧʦʩʪʘʚʣʷʶʪʩʷ ʤʦʨʩʢʠʝ (ʄʃʉʇ ɼ-6) ʠ ʙʝʨʝʛʦʚʳʝ (ʄʫ-

ʟʝʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʫʨʰʩʢʘʷ ʢʦʩʘè) ʥʘʙʣʶʜʝʥʠʷ ʟʘ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʢʦʨʦʩʪʷʤʠ ʩʦʩʪʘʚʣʷʝʪ 0,54. 
ɺʳʚʝʜʝʥ ʤʥʦʞʠʪʝʣʴ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʤʦʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʢ 
ʩʫʭʦʧʫʪʥʳʤ, ʢʦʪʦʨʳʡ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʩʝʟʦʥʘʤ: ʜʣʷ ʚʝʩʥʳ ʠ 
ʣʝʪʘ ð 0,75, ʜʣʷ ʦʩʝʥʠ ʠ ʟʠʤʳ ð 0,65. ʇʨʠʚʦʜʠʪʩʷ ʨʘʟʥʠʮʘ 
ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʝʪʨʘ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʢʦʪʦʨʦʝ 
ʤʘʢʩʠʤʘʣʴʥʦ ʚʝʩʥʦʡ. 

 

Sea (D-6) and coastal (the Museum of National park ç Cu-
ronian spit ç) supervision over a direction and speed of a wind 
are compared. It is established, that the factor of correlation be-
tween speeds makes 0,56. The multiplier for reduction of sea su-
pervision to overland which differs on seasons is deduced: for 
spring and summer ð 0,75, for autumn and winter ð 0,65. The 
difference in directions of a wind and a standard deviation, 
which is resulted in as much as possible spring. 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʖʛʦ-ɺʦʩʪʦʯ-
ʥʦʡ ɹʘʣʪʠʢʠ ʧʦ ʧʨʦʛʨʘʤʤʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʂʨʘʚʮʦʚʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʆʆʆ 
çʃʋʂʆʁʃ-ʂʘʣʠʥʠʥʛʨʘʜʤʦʨʥʝʬʪʴè) ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨ ʤʝʪʝʦ-
ʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʪʘʥʮʠʝʡ (ɸɻʄʉ) Mʠʥʠʢʨʘʤʩ-4 ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʝʪʝʦ-
ʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ (ɸʄʉ) Vantage Pro ʥʘ 14-ʤ ʢʤ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʳ; ʢʨʦʤʝ ʪʦʛʦ, ʠʟ ʠʥʪʝʨʥʝʪ-ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥ-
ʥʳʝ ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ: ʛ. ʂʣʘʡʧʝʜʘ (ʈʝʩʧʫʙʣʠʢʘ ʃʠʪʚʘ), ʛ. ɹʘʣ-

ʪʠʡʩʢ (ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 4 ʤ; 543̄9¡N 19̄ 53¡E) ʠ 

ʛ. ʇʠʦʥʝʨʩʢʠʡ (ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 28 ʤ; 545̄7¡N 20̄ 09¡E). 
ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ (ɸɻʄʉ) 

Mʠʥʠʢʨʘʤʩ-4 ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʤʦʨʩʢʦʡ ʣʝʜʦʩʪʦʡʢʦʡ ʩʪʘʮʠʦʥʘʨ-
ʥʦʡ ʧʣʘʪʬʦʨʤʝ (ʄʃʉʇ) ɼ-6 ʥʘ ʚʳʩʦʪʝ 27 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 22 ʢʤ ʦʪ ʙʝʨʝʛʦʚʦʡ ʯʝʨʪʳ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ 
ʄʃʉʇ ɼ-6 ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʙʦʨ ʠʥʬʦʨ-
ʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ ʥʘ ʤʘʛʥʠʪʥʳʝ ʥʦʩʠʪʝʣʠ. ʂʨʫʛʣʦʩʫʪʦʯʥʳʝ 
ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʥʘʯʘʪʳ ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ 2003 ʛ. ɼʠʩʢʨʝʪʥʦʩʪʴ 
ʟʘʧʠʩʝʡ ʦʧʨʦʩʘ ʜʘʪʯʠʢʦʚ ʚ ʬʘʡʣʘʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʦʙʨʘʙʦʪʢʫ, 
ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 30 ʩʝʢʫʥʜ. ʅʘʙʦʨ ʠʟʤʝʨʷʝʤʳʭ ʤʝ-
ʪʝʦʧʘʨʘʤʝʪʨʦʚ ʚʢʣʶʯʘʝʪ: 

1) ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ; 
2) ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʫʨʦʚʥʶ ʤʦʨʷ; 
3) ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ; 
4) ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ; 
5) ʚʠʜʠʤʦʩʪʴ; 
6) ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʦʙʣʘʯʥʦʩʪʠ. 
ʄʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠ ʜʨʫʛʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

(ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʝʪʝʨ, ʙʘʨʠʯʝʩʢʫʶ ʪʝʥʜʝʥʮʠʶ, ʪʝʤʧʝʨʘʪʫʨʫ 
ʪʦʯʢʠ ʨʦʩʳ, ʘʙʩʦʣʶʪʥʫʶ ʚʣʘʞʥʦʩʪʴ). ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-
ʥʠʝ ʩʪʘʥʮʠʠ ʄʠʥʠʢʨʘʤʩ-4 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʜʠʨʦ-
ʚʘʥʠʷ ʤʝʪʝʦʜʘʥʥʳʭ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʢʦʜʫ ʂʅ-01 ʠ ʧʝʨʝʜʘ-
ʯʫ ʪʝʣʝʛʨʘʤʤ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʦʧʝʨʘʪʠʚ-
ʥʦʤ ʨʝʞʠʤʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ. 
ʇʦʣʫʯʘʝʤʳʝ ʤʝʪʝʦʜʘʥʥʳʝ ʚʥʦʩʷʪʩʷ ʚ ʩʚʦʜʥʫʶ ʪʘʙʣʠʮʫ ʠ ʥʘ 

ʤʘʛʥʠʪʥʳʡ ʥʦʩʠʪʝʣʴ. ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ ʚʳʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʪʨʘ: ʥʘʧʨʘʚʣʝʥʠʝ (ʛʨʘʜʫ-
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ʩʳ), ʩʨʝʜʥʷʷ ʤʦʜʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʝʪʨʘ. ʈʝʟʫʣʴ-
ʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 2004ð2007 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ. 

 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʚʝʪʝʨ ʚ 2004ð2007 ʛʛ. ʧʦ ʩʪʘʥʮʠʷʤ ʤʦʥʠʪʦʨʠʥʛʘ 

(D  ̄ð ʥʘʧʨʘʚʣʝʥʠʝ, ʛʨʘʜ.; ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ V, ʤ/ʩ; ʫʩʪʦʡʯʠʚʦʩʪʴ B) 

 

ʇʫʥʢʪ ʄʝʩʷʮ 
2004 2005 2006 2007 

D  ̄ V B D  ̄ V B D  ̄ V B D  ̄ V B 

ʄ
ʃ
ʉ
ʇ
 
ɼ

-6
 

I 95 8,3 0,45 250 11,2 0,54 160 7,5 0,42 255 12,1 0,64 

II  200 8,4 0,37 135 9,3 0,35 105 7,5 0,43 120 9,8 0,44 

III  120 6,7 0,34 20 7,9 0,22 175 7,1 0,07 200 7,9 0,29 

IV 285 7,9 0,05 95 6,5 0,28 190 6,5 0,38 295 6,9 0,53 

V 270 6,4 0,53 215 5,9 0,28 240 7,2 0,11 215 5,8 0,18 

VI  260 6,8 0,49 270 6,7 0,23 310 5,2 0,23 235 6,7 0,16 

VII  200 6,5 0,31 215 5,1 0,19 10 4,9 0,35 255 7,2 0,45 

VIII  285 9,5 0,71 220 7,7 0,36 335 5,9 0,08 265 6,9 0,15 

IX 195 8,6 0,42 190 6,8 0,41 220 6,9 0,33 245 8,1 0,3 

X 285 9,9 0,33 185 8,8 0,38 225 9,0 0,52 330 8 0,25 

XI  120 6,7 0,34 200 9,9 0,62 230 9,5 0,41 255 12,1 0,64 

XII  270 9,1 0,4 165 10,4 0.23 250 10,7 0,71 210 9,2 0,51 

ʄ
ʫ
ʟ
ʝ
ʡ
 
ʥ
ʘ
ʮ
ʠ
ʦ
ʥ
ʘ
ʣ
ʴ
ʥ
ʦ
ʛ
ʦ
 
ʧ
ʘ
ʨ
ʢ
ʘ
 

ç
ʂ
ʫ
ʨ
ʰ
ʩ
ʢ
ʘ
ʷ
 
ʢ

ʦ
ʩ
ʘ
è
 
(
1
4

-ʡ
 
ʢ
ʤ
)

 

I ð ð ð 255 9,1 0,48 130 4,9 0,47 260 7,9 0,62 

II  ð ð ð 140 5,9 0,31 70 4,9 0,27 110 4,1 0,3 

III  ð ð ð 350 6,6 0,43 180 4,9 0,18 190 4,8 0,21 

IV 120 4,8 0,47 350 5,4 0,43 290 4,6 0,16 295 3,7 0,73 

V 290 6,9 0,21 340 5,3 0,33 310 5,8 0,28 220 3,7 0,18 

VI  300 7,1 0,52 310 5,4 0,62 340 4,5 0,52 200 4,1 0,19 

VII  280 6,1 0,42 300 4,6 0,23 350 3,9 0,72 255 6,2 0,44 

VIII  270 5,4 0,08 280 5,5 0,43 345 4,4 0,29 270 5,9 0,14 

IX 255 7,3 0,52 175 3,7 0,04 285 5,2 0,3 235 6,4 0,31 

X 175 6,5 0,26 125 5,3 0,13 205 5,7 0,24 340 4,9 0,25 

XI  320 8,1 0,22 165 4,9 0,6 235 7,1 0,29 240 6,4 0,4 
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XII  250 8,0 0,56 105 6,5 0,02 250 7,0 0,47 ð ð ð 

 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʩʨʘʚʥʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʧʦ 

ʚʝʪʨʫ (ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ) ʦʙʝʠʭ ʩʪʘʥʮʠʡ. ɼʘʥʥʳʝ, ʧʦʣʫ-

ʯʘʝʤʳʝ ʩ ɸɻʄʉ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʧʣʘʪʬʦʨʤʝ, ʷʚʣʷʶʪʩʷ ʙʦ-

ʣʝʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ, ʪʘʢ ʢʘʢ ʧʣʘʪʬʦʨʤʘ ʦʜʠʥʘʢʦʚʦ ʦʪʢʨʳ-

ʪʘ ʚʩʝʤ ʚʝʪʨʘʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʩʪʘʥʮʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ 

ʟʜʘʥʠʠ ʄʫʟʝʷ, ʥʘʭʦʜʠʪʩʷ ʚ ʩʘʤʦʤ ʫʟʢʦʤ ʤʝʩʪʝ ʂʫʨʰʩʢʦʡ ʢʦ-

ʩʳ, ʦʥʘ ʚʩʝ-ʪʘʢʠ ʩʢʨʳʪʘ ʟʘ ʘʚʘʥʜʶʥʦʡ. ʄʘʢʫʰʢʠ ʜʝʨʝʚʴʝʚ ʣʠ-

ʙʦ ʟʘʛʦʨʘʞʠʚʘʶʪ ʝʝ ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʪ-

ʨʦʚ, ʣʠʙʦ ʠʩʢʘʞʘʶʪ ʠʩʪʠʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʠʟ-

ʤʝʨʝʥʥʦʛʦ ʚʝʪʨʘ ʩʦʩʪʘʚʣʷʝʪ 0,35Ñ0,18 ʥʘ ʧʣʘʪʬʦʨʤʝ ɼ-6 ʠ 

0,34Ñ0,17 ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚʝʪʨʦʚ 0,15. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʚʝʪʝʨ ʘʩʠʥʭʨʦʥʥʦ ʤʝʥʷʝʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʩʢʘʟʳʚʘʝʪʩʷ ʫʢʘʟʘʥʥʘʷ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʴ ʫʩʪʘʥʦʚ-

ʢʠ ɸʄʉ ʥʘ ʢʨʳʰʝ ʟʜʘʥʠʷ ʄʫʟʝʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ (ʅʇ). 

ʉʨʝʜʥʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʟʘ ʧʝʨʠʦʜ ʘʧʨʝʣʴ 2004 ð ʥʦʷʙʨʴ 

2007 ʛ. ʦʪʣʠʯʘʝʪʩʷ ʥʘ 30 ̄ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ɼ-6. ɺʝʩʥʦʡ, ʢʦ-

ʛʜʘ ʚʝʪʨʘ ʥʝʫʩʪʦʡʯʠʚʳʝ ʠ ʠʜʝʪ ʧʝʨʝʩʪʨʦʡʢʘ ʘʪʤʦʩʬʝʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʣʝʪʥʠʡ ʪʠʧ, ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠ-

ʷʤʠ ʩʦʩʪʘʚʣʷʝʪ ï67̄ , ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ Ñů = 135 ̄ð 

ʥʘʠʙʦʣʴʰʝʝ ʠʟ ʚʩʝʭ ʩʝʟʦʥʦʚ. ɺ ʦʩʪʘʣʴʥʳʝ ʩʝʟʦʥʳ ʨʘʟʥʠʮʘ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʨʘ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʝʥʴʰʝ: ʣʝʪʦ ï

23 Ñ 39;̄ ʦʩʝʥʴ 24 Ñ 61;̄ ʟʠʤʘ 17 Ñ 25.̄ ɺ ʧʝʨʝʭʦʜʥʳʝ ʩʝʟʦʥʳ 

ʦʪʢʣʦʥʝʥʠʝ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʳ 

(ʨʠʩ. 1). 

ʅʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʪʨʘ ʙʦʣʴʰʦʝ ʚʣʠʥ̫ʠʝ 

ʦʢʘʟʳʚʘʶʪ ʧʦʜʩʪʠʣʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʛʦ 

ʨʝʣʴʝʬʘ. ʕʪʠ ʬʘʢʪʦʨʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʝʪ-

ʨʘ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ (å 25 ʢʤ). ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʟʘʤʝʪʥʦ ʟʘʤʝʜʣʷʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 
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ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʩʫʰʝ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩʠʥ-

ʭʨʦʥʥʦ. 
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ʈʠʩ. 1. ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʚʝʪʝʨ ʥʘ ʩʪʘʥʮʠʷʭ ʤʦʥʠʪʦʨʠʥʛʘ:  

ʘ ð ʤʘʡ 2005 ʛ. (ʨʘʩʭʦʞʜʝʥʠʝ 125)̄;  

ʙ ð ʬʝʚʨʘʣʴ 2005 ʛ. (ʨʘʩʭʦʞʜʝʥʠʝ 5)̄ 

 
ʈʠʩ. 2. ʈʝʘʣʠʟʘʮʠʷ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ (ʤ/ʩ) ʥʘ ʜʚʫʭ ʩʪʘʥʮʠʷʭ:  

ʄʫʟʝʡ ʅʇ (ʩʠʥʠʡ ʛʨʘʬʠʢ); ʄʃʉʇ ɼ-6 (ʢʨʘʩʥʳʡ ʛʨʘʬʠʢ) 
 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʨʝʜʥʝʤʝʩʷʯʥʳʤʠ ʩʢʦʨʦ-
ʩʪʷʤʠ ʚʝʪʨʘ, ʠʟʤʝʨʝʥʥʳʤʠ ʥʘ ɼ-6 ʠ ʚ ʄʫʟʝʝ ʅʇ, ʩʦʩʪʘʚʣʷʝʪ 0,54. 

ɺ [1], ʛʜʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ ʥʘ ʛʨʘʥʠʮʝ ʟʝʤʣʷ ð ʤʦʨʝ ʥʘ ʦʩʥʦ-
ʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʠ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʙʳʣ ʧʦʣʫʯʝʥ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 0,7 ʚ ʨʘʡʦʥʝ ʃʠʝʧʘʠ. ɺ 
ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣ ʦʪ 0,5 ʜʦ 
0,6, ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʰʠʤʠ ʜʘʥʥʤrʠ. 
ɹʳʣ ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ ʦʪ ʤʦʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʢ ʙʝʨʝʛʦʚʳʤ ʜʣʷ ʥʘʰʠʭ ʪʦʯʝʢ. ɺ 
ʩʨʝʜʥʝʤ ʦʥ ʨʘʚʝʥ 0,72. ʅʦ ʧʦ ʩʝʟʦʥʘʤ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʣʠ-
ʯʘʝʪʩʷ. ʄʘʢʩʠʤʘʣʴʥʳʤ (0,78) ʦʥ ʦʢʘʟʘʣʩʷ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ 
ʩʢʦʨʦʩʪʠ ʥʝʚʝʣʠʢʠ. ɺʝʩʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʙʣʠʟʦʢ ʢ ʩʨʝʜʥʝʤʫ 
ʛʦʜʦʚʦʤʫ 0,73. ɺ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 
ʤʘʢʩʠʤʘʣʴʥʳ ʠ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʦʜʥʦʨʦʜʝʥ, ʧʨʦʠʩʭʦʜʠʪ 
ʫʤʝʥʴʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦ 0,65ð0,67. 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ ʨʝʞʠʤʘ ʚʝʪʨʘ ʥʘ ʤʦʨʩʢʦʡ ʘʢʚʘʪʦʨʠʠ ʠ ʧʨʠʣʝʛʘʶ-
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ʱʝʡ ʙʝʨʝʛʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʣʫʯʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʝ-
ʨʝʭʦʜʘ ʦʪ ʤʦʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʢ ʙʝʨʝʛʦʚʳʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩ-
ʩʤʦʪʨʝʥ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʝ ʪʦʣʴʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʦʚ, 
ʥʦ ʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
 

ʉʠʨʦʪʘ ɸ. ʄ., ʏʫʛʘʝʚʠʯ ɺ. ʗ., ʉʘʧʦʞʥʠʢʦʚʘ ɽ. ɺ., ɸʚʪʦʤʝʥʢʦ ʖ. ʄ. 
ʆ ʚʟʘʠʤʦʩʚʷʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʝʪʨʘ ʥʘ ʛʨʘʥʠʮʝ ʟʝʤʣʷ ð 

ʤʦʨʝ ʚ ʧʨʝʜʝʣʘʭ ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ // ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʙʘʩʩʝʡʥʘ 
ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ: ʉʙ. ʥʘʫʯ. ʪʨ. / ʇʦʜ ʨʝʜ. ɺ. ɺ. ʆʨʣʝʥʢʘ. ʂʘʣʠʥʠʥ-
ʛʨʘʜ: ʀʟʜ-ʚʦ ʈɻʋ ʠʤ. ʀ. ʂʘʥʪʘ, 2006. ʉ. 115ð121. 
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ɻ. ʉ. ʍʘʨʠʥ  
(ɸʆʀʆ ʈɸʅ) 

 

 ʀ. ʇ. ɾʫʢʦʚʩʢʘʷ  
(ʅʇ çʂʫʨʰʩʢʘʷ ʢʦʩʘè) 

 

ʉ. ɻ. ʍʘʨʠʥ  
(ʆʆʆ çɻʝʦʠʜè) 

 

ʊʠʧʳ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ  
ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩ  r
 

ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʚʧʝʨʚʳʝ ʜʣʷ ʂʫʨʰ-
ʩʢʦʡ ʢʦʩʳ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʘʟʣʠʯ-
ʥʳʭ ʪʠʧʦʚ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ, ʠʭ ʣʠʪʦʣʦʛʠʠ ʠ ʠʥ-
ʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ. ɺʳʜʝʣʝʥʦ 4 ʪʠʧʘ ʨʘʟʨʝʟʦʚ 
ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʥʳʤ ʣʠʪʦ-
ʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʤʦʱʥʦʩʪʴʶ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʆʙʩʫʞ-
ʜʝʥʳ ʪʘʢʞʝ ʚʦʧʨʦʩʳ: 1) ʦ ʩʚʷʟʠ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʨʘʟʨʝʟʦʚ ʩ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʙʝʨʝʛʦʚ ʢʦʩʳ; 2) ʦ ʚʦʟʤʦʞʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ 
ʘʥʘʣʦʛʠʯʥʳʭ ʪʠʧʦʚ ʥʘ ʧʦʜʚʦʜʥʦʤ ʩʢʣʦʥʝ ʢʦʩʳ; 3) ʦ ʠʩʪʦʯʥʠʢʘʭ 
ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʠʪʘʶʱʝʛʦ ʂʫʨʰʩʢʫʶ ʢʦʩʫ. 

 

For the first time for the Curonian Spit the data on materials 
of the borehole about the spreading of the various types of the 
upper Quaternary deposits, them lithologic and engineering-
geological properties are resulted. Is allocated 4 typical sections 
of the Upper Quaternary deposits, which have different litholog-
ic composition and the thickness of the sedimentary cover. The 



ɻ. ʉ. ʍʘʨʠʥ, ʀ. ʇ. ɾʫʢʦʚʩʢʘʷ, ʉ. ɻ. ʍʘʨʠʥ 

198 

questions were discussed also: 1) about the connection of the 
different types of the sections with stability of the Curonian Spit 
coasts; 2) about the possible continuation of the similar types on 
the Curonian Spit underwater slope; 3) about sources of the sed-
imentary material feeding the Curonian Spit. 

ɺʚʝʜʝʥʠʝ 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʠʜʝ ʦʙʨʘʟʦ-

ʚʘʣʘʩʴ ʦʢʦʣʦ 5 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ, ʠ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʝʝ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʨʝ-

ʤʝʥʥʳʤʠ (ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ) ʦʩʘʜʢʘʤʠ, ʠʭ ʩʦʩʪʘʚʦʤ, ʤʝ-

ʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʫʩʣʦʚʠʷʤʠ ʟʘʣʝʛʘʥʠʷ, ʤʦʱʥʦʩʪʷʤʠ 

ʦʪʣʦʞʝʥʠʡ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ, ʦʙ-

ʚʦʜʥʝʥʥʦʩʪʴʶ ʠ ʜʨʫʛʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʇʦ ʜʘʥʥʳʤ ʠʤʝʶ-

ʱʠʭʩʷ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʩʘʜʢʠ ʂʫʨʰ-

ʩʢʦʡ ʢʦʩʳ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʚ ʝʝ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ, ʟʘʣʝʛʘʶʪ ʥʘ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʣʝʜʥʠʢʦʚʳʭ ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʷʚʣʷʶ-

ʱʠʭʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʘ ʪʘʢʞʝ ʪʦ, 

ʯʪʦ ʠʟʫʯʝʥʥʦʩʪʴ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʂʫʨʰ-

ʩʢʦʡ ʢʦʩʳ ʥʝʩʨʘʚʥʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥ-

ʪʘ, ʚ ʩʪʘʪʴʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʤ 

ʦʩʘʜʢʘʤ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʛʣʘʚʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʢʦʤʧʦ-

ʥʝʥʪʦʤ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 

ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʩʪʘʪʴʠ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʙʫʨʦʚʳʭ ʩʢʚʘ-

ʞʠʥ, ʩʦʙʨʘʥʥʳʝ ʥʘʤʠ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ 

ʜʦʚʦʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʥʝʤʝʮʢʠʭ ʛʝʦʣʦʛʦʚ; ʜʘʥʥʳʝ ʥʝʬʪʝʧʦʠʩ-

ʢʦʚʳʭ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘ-

ʥʠʡ ʠ ʙʫʨʦʚʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ. ʅʝʜʦʩʪʘʪʦʢ ʵʪʠʭ 

ʨʘʙʦʪ ð ʠʭ ʨʘʟʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʥʝʨʝʜʢʦ ʧʦʟʜʥʝ-

ʯʝʪʚʝʨʪʠʯʥʳʤ ʦʩʘʜʢʘʤ ʫʜʝʣʷʣʦʩʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ, ʥʝ ʦʧʨʝʜʝ-

ʣʷʣʩʷ ʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʚʦʟʨʘʩʪ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʩʣʝʜʥʠʭ ʚʳʧʦʣʥʝʥʘ ʙʦʣʴ-
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ʰʝʡ ʯʘʩʪʴʶ ʧʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ, ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʧʣʦʱʘʜʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʣʦ-

ʱʘʜʢʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʀʩʢʣʶʯʝʥʠʝʤ ʠʟ ʵʪʦʛʦ ʩʣʫ-

ʞʘʪ ʜʘʥʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʘʩʩ ʛʘ-

ʟʦʧʨʦʚʦʜʦʚ, ʚʦʜʦʧʨʦʚʦʜʦʚ, ʜʦʨʦʞʥʳʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ 

ʜʨʫʛʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʅʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʤʥʦʛʦ ʜʘʥʥʳʭ ʦ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʩʘʜʢʘʭ ʧʦʣʫʯʝʥʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʙʫʨʝʥʠʷ ʪʨʘʩʩʳ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʜʦ ʧʦʩ. ʃʝʩʥʦʡ. 

ʇʨʠ ʙʫʨʝʥʠʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʪʦʧʨʦʮʝʥʪʥʳʡ ʦʪʙʦʨ ʢʝʨʥʘ ʩ ʧʦ-

ʩʣʦʡʥʳʤ ʝʛʦ ʦʧʠʩʘʥʠʝʤ ʠ ʦʪʙʦʨʦʤ ʧʨʦʙ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘ-

ʣʠʟʳ. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʆʆʆ çɻʝʦʠʜè ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠ-

ʜʳ ʘʥʘʣʠʟʦʚ: ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ (ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ), ʦʙʲʝʤʥʦʛʦ 

ʚʝʩʘ (ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʝʜʝʣʴʥʦ ʫʧʣʦʪʥʝʥʥʦʤ), 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ, ʧʣʘʩʪʠʯʥʦʩʪʠ (ʥʘ ʧʨʝʜʝʣʝ ʪʝʢʫʯʝ-

ʩʪʠ, ʚʣʘʞʥʦʩʪʠ, ʨʘʩʢʘʪʳʚʘʥʠʷ, ʯʠʩʣʘ ʧʣʘʩʪʠʯʥʦʩʪʠ), ʢʦʥʩʠ-

ʩʪʝʥʮʠʠ, ʫʛʣʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ (ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʩ ʚʦ-

ʜʦʡ), ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ, ʧʦʪʝʨʴ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ ʠ 

ʜʨʫʛʠʝ ʚʠʜʳ ʘʥʘʣʠʟʦʚ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʣʦʛʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʀʥʩʪʠ-

ʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʦʩʘʜʢʦʚ ʠ ʠʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʨʝʘʢ-

ʮʠʡ ʥʘ ʢʘʨʙʦʥʘʪʥʦʩʪʴ, ʬʦʩʬʘʪʥʦʩʪʴ, ʞʝʣʝʟʠʩʪʦʩʪʴ. 

 
ʊʠʧʳ ʨʘʟʨʝʟʦʚ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʠʟʫʯʝʥʳ ʧʦ 

ʜʘʥʥʳʤ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, ʧʨʦʡʜʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʚʜʦʣʴ ʦʩʝ-

ʚʦʡ ʯʘʩʪʠ ʢʦʩʳ ʠ ʯʘʱʝ ʚʙʣʠʟʠ ʛʣʘʚʥʦʡ ʜʦʨʦʛʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦ 

ʜʘʥʥʳʤ 55 ʩʢʚʘʞʠʥ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʦʪ ʦʩ-

ʥʦʚʘʥʠʷ ʢʦʩʳ (1-ʡ ʢʤ) ʜʦ ʛ. ʅʠʜʳ (56ð57-ʡ ʢʤ). ʇʨʠʤʝʨʥʦ 

ʩʪʦʣʴʢʦ ʞʝ ʩʢʚʘʞʠʥ ʧʨʦʙʫʨʝʥʦ ʥʘ ʢʦʩʝ ʚ ʫʜʘʣʝʥʠʠ ʦʪ ʵʪʦʛʦ 

ʧʨʦʬʠʣʷ. ʅʘ ʧʨʦʜʦʣʴʥʦʤ ʧʨʦʬʠʣʝ ʭʦʨʦʰʦ ʚʠʜʥʘ ʣʠʪʦʣʦʛʠʯʝ-
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ʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʂʫʨʰʩʢʦʡ 

ʢʦʩʳ ʠ ʠʟʤʝʥʝʥʠʷ ʠʭ ʤʦʱʥʦʩʪʝʡ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʚʜʦʣʴ ʢʦʩʳ. 

ʇʦʧʝʨʝʯʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʝʝ ʨʘʟʨʝʟʳ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʣʠʰʴ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʦʚ, ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ 

ʜʣʷ ʪʘʢʠʭ ʧʨʦʬʠʣʝʡ ʦʛʨʘʥʠʯʝʥʥʦ. 



 
 

ʈʠʩ. 1. ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʦʪ ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʜʦ ʅʠʜʳ:  

1ð3 ð ʩʦʚʨʝʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʂʫʨʰʩʢʦʡ ʢʦʩʳ: 1 ð ʪʦʨʬʘ ʠ ʩʘʧʨʦʧʝʣʠ, 2 ð ʨʳʭʣʳʝ ʨʘʟʥʦʨʦʜʥʳʝ ʧʝʩʢʠ,  

3 ð ʨʝʯʥʳʝ ʠ ʜʝʣʣʶʚʠʘʣʴʥʳʝ (?) ʛʨʘʚʠʡʥʳʝ ʧʝʩʢʠ, ʠʣʳ ʩ ʣʠʥʟʘʤʠ ʪʦʨʬʘ ʠ ʩʘʧʨʦʧʝʣʷ,  

4 ð ʧʣʦʪʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʠ ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (ʚʘʣʫʥʥʳʝ ʩʫʛʣʠʢʠ, ʛʣʠʥʳ, ʧʝʩʢʠ),  

5 ð ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʤʝʣʘ (ʠʟʚʝʩʪʢʦʚʳʝ ʧʝʩʢʠ, ʤʝʨʛʝʣʠ) 

1
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ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʦʩʩʠʡʩʢʦʛʦ ʦʪʨʝʟʢʘ ʢʦʩʳ ʷʚ-

ʣʷʝʪʩʷ ʨʘʟʥʦʛʣʫʙʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥ-

ʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʛʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ 

ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʟʫʯʝʥʥʦʛʦ ʦʪʨʝʟʢʘ ʢʦʩʳ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦ-

ʚʘ ð ʦʢʦʣʦ 60ð65 ʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ (ʚ ʦʩʥʦʚʥʦʤ ʦʟʝʨʥʦ-ʤʦʨʝʥʥʳʭ) 

ʦʪʣʦʞʝʥʠʡ ʟʜʝʩʴ ʧʨʦʠʟʦʰʣʘ ʥʠʚʝʣʠʨʦʚʢʘ (ʚʳʨʘʚʥʠʚʘʥʠʝ) ʪʝʨ-

ʨʠʪʦʨʠʠ ʥʘʩʪʫʧʘʶʱʠʤ ʩ ʩʝʚʝʨʘ (ʠʟ ʉʢʘʥʜʠʥʘʚʠʠ) ʣʝʜʥʠʢʦʤ. 

ʇʦʩʣʝʜʥʠʡ, ʢʘʢ ʛʨʦʤʘʜʥʳʡ ʙʫʣʴʜʦʟʝʨ, ʩʨʝʟʘʣ ʥʝʨʦʚʥʦʩʪʠ ʨʝʣʴ-

ʝʬʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʣʘʙʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʧʦʜʣʝʜʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʢʘʪʝʛʦʨʠʯʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʨʝʜʠ 

ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʘʣʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʢʘʨʪʠ-

ʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ, ʥʘ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʜʦ-

ʯʝʪʚʝʨʪʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʧʦʢʘʟʘʥʦ ʧʨʠʩʫʪ-

ʩʪʚʠʝ ʧʘʣʝʦʛʝʥʘ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ: ʧʝʨʚʳʡ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʃʝʩ-

ʥʦʡ, ʚʪʦʨʦʡ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʈʳʙʘʯʠʡ [2]. 

ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʠ ʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʃʠʰʴ 

2ð3 ʩʢʚʘʞʠʥʳ ʥʝʬʪʝʧʦʠʩʢʦʚʦʛʦ ʠ ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ 

ʚʩʢʨʳʣʠ ʠʭ ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʠ ʪʦ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʠ 

ʠʟʫʯʝʥʠʷ ʢʝʨʥʘ. ɸ ʤʝʞʜʫ ʪʝʤ ʝʩʪʴ ʜʘʥʥʳʝ, ʯʪʦ ʧʣʝʡʩʪʦʮʝʥʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʪʘʢ ʞʝ ʨʘʟʥʦʨʦʜʥʳ, ʢʘʢ ʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ. ɺ ʠʭ 

ʩʦʩʪʘʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʧʣʦʪʥʳʝ ʤʦʨʝʥʥʳʝ ʩʫʛʣʠʥʢʠ, ʠ ʤʝʞ-

ʤʦʨʝʥʥʳʝ ʧʝʩʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʚʦʜʥʝʥʥʳʝ ʧʣʳʚʫʥʳ, ʠ ʦʟʝʨʥʳʝ 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʦʩʘʜʢʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʦʩʪʘʚ ʠ ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʩʦʦʨʫ-

ʞʝʥʠʡ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʪʝʭ 

ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʬʫʥʜʘʤʝʥʪ ʟʘʣʝʛʘʝʪ ʚʙʣʠʟʠ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʢʦʩʳ. 

ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʢʚʘʞʠʥʘʤ ʧʦʟʚʦʣʷ-

ʶʪ ʚʳʜʝʣʠʪʴ ʚ ʩʦʩʪʘʚʝ ʢʦʩʳ ʯʝʪʳʨʝ ʪʠʧʘ ʨʘʟʨʝʟʦʚ ʧʦʟʜʥʝʯʝʪ-

ʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʨʠʩ. 1): 

1) ʪʦʨʬʷʥʦʡ (0ð4-ʡ ʢʤ ʦʪʨʝʟʦʢ ʢʦʩʳ ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ), 

ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʣʝʞʠ ʪʦʨʬʘ, ʤʦʱʥʦʩʪʴʶ ʜʦ 10 ʤ, ʣʝʞʘʱʠʝ 
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ʥʘ ʣʝʜʥʠʢʦʚʳʭ ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʚʘʣʫʥʥʳʭ ʩʫʛʣʠʥʢʘʭ) ʠ 

ʟʘʤʝʱʘʶʱʠʝʩʷ ʩʝʚʝʨʥʝʝ ʵʦʣʦʚʳʤʠ ʧʝʩʢʘʤʠ; 

2) ʪʦʨʬʦ-ʧʝʩʯʘʥʳʡ (4ð16-ʡ ʢʤ ʢʦʩʳ), ʛʜʝ ʩʨʝʜʠ ʧʝʩʢʦʚ ʠ 

ʛʣʠʥ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʦʩʣʦʠ ʪʦʨʬʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 1,5 ʤ. ɺʘ-

ʣʫʥʥʳʝ ʩʫʛʣʠʥʢʠ ʟʘʣʝʛʘʶʪ ʥʝʛʣʫʙʦʢʦ (ʦʢʦʣʦ 2ð3 ʤ ʥʠʞʝ 

ʫʨʦʚʥʷ ʤʦʨʷ, ʘ ʤʝʩʪʘʤʠ ʧʨʠʧʦʜʥʷʪʳ ʜʦ 2 ʤ ʚʳʰʝ ʫʨʦʚʥʷ ʤʦʨʷ). 

ʕʪʦʪ ʪʠʧ ʨʘʟʨʝʟʘ ʩ ʥʝʙʦʣʴʰʠʤʠ ʚʘʨʠʘʮʠʷʤʠ ʧʦʚʪʦʨʷʝʪʩʷ ʠ ʥʘ 

ʦʪʨʝʟʢʝ ʢʦʩʳ ʥʘ 25ð31-ʤ ʢʤ; 

3) ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʡ (ʠʥʪʝʨʚʘʣʳ ʢʦʩʳ 16ð25-ʡ ʠ 31ð

41-ʡ ʢʤ), ʛʜʝ ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʩʳ ʣʝʞʘʪ ʧʝʩʢʠ ʠ ʛʨʘʚʠʡ, ʧʨʠʯʝʤ 

ʛʨʘʚʠʡʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʝʩʪʘʤʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʨʘʟʨʝʟʝ (ʩʢʚʘ-

ʞʠʥʘ ʩʝʚʝʨʥʝʝ ʙʠʦʩʪʘʥʮʠʠ). ʉʨʝʜʠ ʧʝʩʢʦʚ ʦʪʤʝʯʘʶʪʩʷ ʣʠʥʟʳ ʠ 

ʧʨʦʩʣʦʠ ʪʦʨʬʘ ʠ ʠʣʘ, ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ʤ; ʤʦʨʝʥʥʳʡ ʬʫʥʜʘʤʝʥʪ 

ʦʧʫʱʝʥ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 22 ʤ; 

4) ʠʣʠʩʪʦ-ʧʝʩʯʘʥʦ-ʩʘʧʨʦʧʝʣʝʚʳʡ (41ð53-ʡ ʢʤ ʢʦʩʳ). ʄʦ-

ʨʝʥʥʳʡ ʬʫʥʜʘʤʝʥʪ ʦʧʫʱʝʥ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 50 ʤ. ʅʠʞʥʷʷ ʠ 

ʩʨʝʜʥʷʷ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʳ ʯʘʱʝ ʩʚʝʛʦ ʩʘʧʨʦʧʝʣʝʤ, ʠʣʦʤ ʠ 

ʧʨʦʩʣʦʷʤʠ ʪʦʨʬʘ. ɺ ʨʷʜʝ ʩʢʚʘʞʠʥ ʦʪʤʝʯʘʝʪʩʷ ʤʦʱʥʘʷ ʧʝʩʯʘʥʘʷ 

ʪʦʣʱʘ, ʟʘʣʝʛʘʶʱʘʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʨʘʡʦʥ ʛ. ʅʠʜʳ) 

ʠʣʠ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʚ ʥʠʞʥʝʡ ʝʛʦ ʯʘʩʪʠ (ʩʢʚʘʞʠʥʘ ʚ ʧʦʩ. ʄʦʨ-

ʩʢʦʝ). ɺ ʧʝʩʢʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʝʩʥʦʚʦʜʥʳʝ ʨʘʢʫʰʢʠ, ʦʩʪʘʪʢʠ 

ʜʨʝʚʝʩʠʥʳ, ʩʢʦʧʣʝʥʠʷ ʛʨʘʚʠʷ. 

ʉʝʚʝʨʥʝʝ ʛ. ʅʠʜʳ ʥʠ ʦʜʥʘ ʠʟ ʠʤʝʶʱʠʭʩʷ ʟʜʝʩʴ ʯʝʪʳʨʝʭ ʙʫ-

ʨʦʚʳʭ ʩʢʚʘʞʠʥ ʥʝ ʜʦʩʪʠʛʣʘ ʤʦʨʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ɺʦ ʚʩʢʨʳ-

ʪʦʡ ʧʦʟʥʝʯʝʪʚʝʨʪʠʯʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʟʜʝʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ, ʠʣʠʩʪʳʝ ʧʝʩʢʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʪʦʨʬʘ (ʜʦ 1,5 ʤ), ʛʘʣʝʯʥʠʢʦʚ, ʠʣʦʚ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʦʙʣʦʤʢʦʚ 

ʨʘʢʦʚʠʥ. ɽʩʣʠ ʩʫʜʠʪʴ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʪʦ ʩʝʚʝʨʥʫʶ (ʣʠʪʦʚ-

ʩʢʫʶ) ʯʘʩʪʴ ʢʦʩʳ ʥʘʜʦ ʦʪʥʦʩʠʪʴ ʢ ʧʝʩʯʘʥʦʤʫ ʪʠʧʫ. 

ʀʤʝʶʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʲʷʩʥʷʪʴ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʛʨʫʞʝʥʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʟʘ ʩʯʝʪ ʚʝʨʪʠʢʘʣʴʥʳʭ (ʪʝʢʪʦʥʠʯʝʩʢʠʭ) ʧʝʨʝʤʝʱʝʥʠʡ ʙʣʦ-

ʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʠ ʚ ʥʘʰʝ ʚʨʝʤʷ ʧʦʩʣʝ ʩʥʷʪʠʷ 

ʣʝʜʥʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ. ʉ ʥʠʤʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʳ ʠ ʧʨʦʠʩ-

ʭʦʜʷʱʠʝ ʠʥʦʛʜʘ ʚ ʨʘʡʦʥʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 
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ʋʢʘʟʘʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʝʨʝʛʦʟʘʱʠʪʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʜʝʪʘʣʴ-

ʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ, ʥʘʧʨʠʤʝʨ ʚʳʩʦʢʠʝ ʜʶʥʳ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʧʨʦʩʝʜʘʥʠʷ ʠ ʚʳʞʠʤʘʥʠʷ ʧʦʜʜʶʥʥʳʭ ʣʘʛʫʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʩʢʣʘʜʢʠ; ʵʪʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ð ʨʝʜʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ. 

 

ʊʦʨʬʷʥʦʡ ʠ ʪʦʨʬʦ-ʧʝʩʯʘʥʳʡ ʪʠʧʳ ʨʘʟʨʝʟʦʚ ʠ ʟʘʣʝʞʠ ʪʦʨʬʘ 

 

ʋʥʠʢʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠ ʟʘʣʝʞʠ ʪʦʨʬʘ ʩʨʝʜʠ ʵʦʣʦʚʳʭ ʧʝʩ-

ʢʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʜʦʩʪʠʛʘʶʪ ʤʦʱʥʦʩʪʠ 10 ʤ ʠ ʦʙʣʘʜʘʶʪ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʩʪʦʛʦʦʙʨʘʟʥʳʤʠ ʠ ʢʦʨʳʪʦʦʙʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ. 

ʉʣʘʙʘʷ ʫʧʣʦʪʥʝʥʥʦʩʪʴ ʠ ʨʘʟʣʦʞʝʥʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ 

ʚ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʘʭ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʦʥʠ ʥʘʯʠʥʘʶʪ ʫʧʣʦʪʥʷʪʴʩʷ. ʕʪʦ ʚʳʟʳʚʘʝʪ 

ʧʨʦʩʝʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʩʳ. ʈʘʟʤʝʨ ʧʨʦʩʝʜʘʥʠʡ ʟʘʚʠʩʠʪ ʦʪ 

ʤʦʱʥʦʩʪʠ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʝʡ: ʯʝʤ ʦʥʠ ʙʦʣʴʰʝ, ʪʝʤ ʙʦʣʴʰʝ 

ʧʨʦʩʝʜʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ ʟʘʣʝʞʴ ʪʦʨʬʘ ʚʳʷʚʣʝʥʘ ʚ ʦʩʥʦ-

ʚʘʥʠʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ [4; 5]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʡ ʟʘʣʝʞʠ ʩʣʝ-

ʜʫʶʱʘʷ. ʆʥʘ ʧʨʦʩʣʝʞʝʥʘ ʧʷʪʴʶ ʩʢʚʘʞʠʥʘʤʠ ʚʜʦʣʴ ʢʦʩʳ (ʜʦʨʦ-

ʛʠ), ʩ 0-ʛʦ ʧʦ 4-ʡ ʢʤ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʟʘʧʦʣʥʷʝʪ ʚʧʘʜʠʥʫ (ʜʦʣʠʥʫ, 

ʧʨʦʤʦʠʥʫ) ʚ ʤʦʨʝʥʥʦʤ ʬʫʥʜʘʤʝʥʪʝ. ʅʘʠʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ 

ʪʦʨʬʘ (10 ʤ) ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 1-ʡ ʢʤ ʢʦʩʳ (ʩʢʚ. 2), ʚ ʦʙʝ ʩʪʦʨʦ-

ʥʳ ð ʢ ʩʝʚʝʨʫ ʠ ʶʛʫ ʦʪ ʵʪʦʡ ʩʢʚʘʞʠʥʳ ð ʟʘʣʝʞʴ ʚʳʢʣʠʥʠʚʘ-

ʝʪʩʷ. ʇʦ ʧʣʦʱʘʜʠ ʪʦʨʬʷʥʘʷ ʟʘʣʝʞʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʦʯʝʚʠʜʥʦ, 

ʧʣʦʘɦʜʠ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ ʐʚʝʥʪʣʫʥʪ, ʨʘʟʚʠʪʦʛʦ ʫ ʦʩʥʦʚʘʥʠʷ 

ʢʦʩʳ. ʆʩʪʘʝʪʩʷ ʥʝʚʳʷʩʥʝʥʥʳʤ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʣʠ ʪʦʨʬʷʥʘʷ 

ʟʘʣʝʞʴ ʧʦʧʝʨʝʢ ʢʦʩʳ, ʪ. ʝ. ʦʪ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʜʦ ɹʘʣʪʠʡʩʢʦʛʦ 

ʤʦʨʷ. ʉʝʡʯʘʩ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʦʥʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʜʝʩʴ ʩʢʚʦʟʥʦʡ ʜʦʣʠʥʳ-
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ʧʨʦʣʠʚʘ, ʥʝʢʦʛʜʘ ʦʪʜʝʣʷʚʰʝʛʦ ʢʦʩʫ ʦʪ ʤʘʪʝʨʠʢʦʚʦʛʦ ʙʝʨʝʛʘ. ɺ 

2008 ʛ. ʙʳʣʠ ʧʨʦʙʫʨʝʥʳ ʜʚʝ ʩʢʚʘʞʠʥʳ ʚ ʨʘʡʦʥʝ ʧʦʛʨʘʥʠʯʥʦʡ 

ʟʘʩʪʘʚʳ ʥʘ ʙʘʣʪʠʡʩʢʦʤ ʧʦʙʝʨʝʞʴʝ, ʧʨʠʤʝʨʥʦ ʥʘ 1ð2-ʤ ʢʤ ʢʦ-

ʩʳ. ɺʩʢʨʳʪʳʡ ʠʤʠ ʩʣʦʡ ʪʦʨʬʘ ʤʦʱʥʦʩʪʴʶ 3,7 ʤ ʟʘʣʝʛʘʝʪ ʥʘ 

ʥʘʢʣʦʥʥʦʡ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʛʣʫʙʠʥʝ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ï1,16éï4,8 ʤ ʠ ï1,86éï5,26 ʤ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʤʦʨʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʚ ʝʛʦ ʩʪʦʨʦʥʫ. ʆ ʥʘʣʠʯʠʠ ʪʦʨʬʷʥʦʡ 

ʟʘʣʝʞʠ ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʩʳ ʚʙʣʠʟʠ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʚ ʩʘʤʦʤ 

ʟʘʣʠʚʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʚ ʨʘʙʦʪʘʭ ʈ. ʂʫʢʩʢʘʩ [3] ʠ ɺʠʭʜʦʨʬʘ [6]. ʆʜʥʘ ʠʟ ʩʢʚʘʞʠʥ, 

ʧʨʦʙʫʨʝʥʥʘʷ ʫ ʩʝʚʝʨʥʦʛʦ ʙʝʨʝʛʘ ʟʘʣʠʚʘ ʉʣʝʧʦʡ, ʚʩʢʨʳʣʘ ʟʘ-

ʣʝʞʴ ʪʦʨʬʘ, ʢʦʪʦʨʘʷ ʧʨʦʩʣʝʞʝʥʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ (0 ʛʦʨʠʟʦʥʪʘ) 

ʜʦ ʛʣʫʙʠʥʳ ï6,3ʤ. ʆʥʘ ʟʘʣʝʛʘʝʪ ʥʘ ʦʟʝʨʥʳʭ ʜʦʛʦʣʦʮʝʥʦʚʳʭ 

ʛʣʠʥʘʭ. ɼʨʫʛʘʷ ʩʢʚʘʞʠʥʘ, ʚʙʣʠʟʠ ʶʞʥʦʛʦ ʙʝʨʝʛʘ ʟʘʣʠʚʘ ʉʣʝ-

ʧʦʡ, ʚʩʢʨʳʣʘ ʩʣʦʡ ʩʘʧʨʦʧʝʣʷ ʥʘ ʛʣʫʙʠʥʘʭ ï1,8é ï3,7 ʤ ʦʪ ʧʦ-

ʚʝʨʭʥʦʩʪʠ; ʘ ʥʠʞʝ ʜʦ ʛʣʫʙʠʥʳ ï5,8 ʤ ð ʩʣʦʡ ʪʦʨʬʘ, ʟʘʣʝʛʘʶ-

ʱʠʡ ʪʘʢʞʝ ʥʘ ʦʟʝʨʥʳʭ ʜʦʛʦʣʦʮʝʥʦʚʳʭ ʛʣʠʥʘʭ. 

ɽʱʝ ʦʜʥʘ ʩʢʚʘʞʠʥʘ, ʧʨʦʙʫʨʝʥʥʘʷ ʚ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ 

ʩʝʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ ʙʝʨʝʛʦʚ ʟʘʣʠʚʘ, ʦʙʥʘʨʫʞʠʣʘ ʚʳʢʣʠʥʠʚʘʥʠʝ 

ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ. ʂʨʦʚʣʷ ʦʟʝʨʥʳʭ ʛʣʠʥ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ  

ï5,2 ʤ, ʘ ʥʠʞʝ ʥʘ ʛʣʫʙʠʥʝ ï7,5 ʤ ʦʪʤʝʯʝʥʘ ʩʤʝʥʘ ʛʣʠʥ ʤʦʨʝʥ-

ʥʳʤʠ ʚʘʣʫʥʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦ-

ʣʦʞʠʪʴ, ʯʪʦ ʪʦʨʬʷʥʘʷ ʟʘʣʝʞʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ 

ʫʛʣʘ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʜʦ ʙʝʨʝʛʘ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʍʘʨʘʢʪʝʨ-

ʥʳʤ ʷʚʣʝ̫ʪʩʷ ʜʦʣʠʥʦʦʙʨʘʟʥʘʷ (ʢʦʨʳʪʦʦʙʨʘʟʥʘʷ) ʬʦʨʤʘ ʟʘʣʝʞʠ 

ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ (ʨʠʩ. 2). ʅʘʠʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ ʜʥʘ ʟʘʣʝ-

ʞʠ ʚ ʧʨʦʜʦʣʴʥʦʤ ʩʝʯʝʥʠʠ (ʚʜʦʣʴ ʜʦʣʠʥʳ) ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ 

ʧʦʥʠʞʘʪʴʩʷ ʦʪ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ ʦʪ ï6,3 ʜʦ  

ï8,0 ʤ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʪʦʢʝ ʚʦʜʳ ʠ ʚʳʥʦʩʦʚ 

ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʜʦʣʴ ʜʦʣʠʥʳ. ɺʳʥʦʩʳ, ʦʯʝʚʠʜʥʦ, ʙʦʣʴ-

ʰʝʡ ʯʘʩʪʴʶ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʟ ʦʩʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ (ʢʘʤʳʰʘ, 

ʦʩʦʢʠ ʠ ʜʨ.), ʧʨʦʠʟʨʘʩʪʘʚʰʠʭ ʚ ʂʫʨʰʩʢʦʤ ʟʘʣʠʚʝ ʠ ʚ ʧʨʠʙʨʝʞ-

ʥʦʡ ʝʛʦ ʯʘʩʪʠ. 



 
 

ʈʠʩ. 2. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʪʨʘʩʩʳ ʛʘʟʦʧʨʦʚʦʜʘ ʧʦ ʩʢʚʘʞʠʥʘʤ 1ð9  

ʥʘ ʦʪʨʝʟʢʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʜʦ ʧʦʩ. ʃʝʩʥʦʛʦ:  

1ð4 ð ʦʩʘʜʢʠ: 1 ð ʧʝʩʦʢ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ ʢʚʘʨʮʝʚʦ-ʧʦʣʝʚʦʰʧʘʪʥʳʡ, 2 ð ʩʫʛʣʠʥʦʢ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʡ,  

3 ð ʩʫʛʣʠʥʢʠ ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ, ʩʝʨʳʝ ʩ 10-20% ʛʘʣʴʢʠ ʠ ʛʨʘʚʠʷ,  

4 ð ʪʦʨʬ ʢʦʨʠʯʥʝʚʳʡ, ʪʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʳʡ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ (ʦʪ ʩʣʘʙʦʡ ʜʦ ʭʦʨʦʰʝʡ);  

5 ð ʩʢʚʘʞʠʥʘ, ʝʝ ʥʦʤʝʨ ʠ ʛʣʫʙʠʥʘ (ʤ);  VIV ð ʩʦʚʨʝʤʝʥʥʳʝ ʵʦʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ,  

BIV ð ʩʦʚʨʝʤʝʥʥʳʝ ʙʠʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ,  lgIII bl ð ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʙʘʣ-

ʪʠʡʩʢʦʡ ʣʝʜʥʠʢʦʚʦʡ ʩʪʘʜʠʠ,  gIIIgr ð ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ  ʛʨʫʜʘʩʢʦʡ  ʩʪʘʜʠʠ (ʧʦʜʩʚʠʪʳ) 
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ɿʘʧʦʣʥʝʥʠʝ ʧʨʦʣʠʚʘ ʦʩʪʘʪʢʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠ-
ʣʦ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʆʙ ʵʪʦʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʨʘʟʨʝʟʫ ʩʢʚʘʞʠʥ 
1ð5 (ʨʠʩ. 2). ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʚ ʨʘʥʥʶʶ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ ʧʨʦ-
ʣʠʚʘ ʚ ʫʛʣʫʙʣʝʥʠʠ (ʜʦʣʠʥʝ) ʚ ʤʦʨʝʥʥʦʤ ʩʫʛʣʠʥʢʝ ʥʘʨʷʜʫ ʩ 
ʪʦʨʬʦʤ ʩʦ ʩʪʦʨʦʥʳ ʢʦʩʳ ʨʘʟʚʠʪʳ ʣʠʥʟʳ ʵʦʣʦʚʦʛʦ ʧʝʩʢʘ, ʪʦʛʜʘ 
ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʝʛʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʕʪʦ ʤʦʞʝʪ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʜʶʥʥʦʛʦ ʨʝʣʴʝʬʘ ʫʞʝ ʚ ʪʦ ʚʨʝʤʷ 
ʠ ʦʙʚʘʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʣʠʚʘ ʧʝʩʢʦʤ. ɺ ʩʨʝʜʥʶʶ 
ʩʪʘʜʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʣʠʚʘ ʟʘʣʝʞʴ ʪʦʨʬʘ ʙʳʣʘ ʥʘʠʙʦʣʝʝ 
ʰʠʨʦʢʦʡ (ʙʦʣʝʝ 5 ʢʤ). ʆʥʘ ʚʳʭʦʜʠʣʘ ʟʘ ʧʨʝʜʝʣʳ ʜʦʣʠʥʳ, ʚʳ-
ʨʘʙʦʪʘʥʥʦʡ ʚ ʤʦʨʝʥʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʰʠʨʠʥʘ ʟʘʣʝʞʠ ʥʘʯʘʣʘ ʧʦ-
ʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʪʴʩʷ ʟʘ ʩʯʝʪ ʥʘʩʪʫʧʣʝʥʠʷ ʵʦʣʦʚʦʡ ʧʝʩʯʘʥʦʡ 
ʪʦʣʱʠ ʩ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ ʧʨʦʣʠʚʘ. ʕʪʦʪ ʧʨʦʣʠʚ, ʤʳ ʝʛʦ 
ʥʘʟʚʘʣʠ ɿʝʣʝʥʦʛʨʘʜʩʢʠʤ [4] ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ ʢʦʩʳ, ʛʜʝ 
ʨʘʟʚʠʪʳ ʪʦʨʬʷʥʠʢʠ. 
ʆʥʠ ʚʩʪʨʝʯʝʥʳ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ʧʦc. ʃʝʩʥʦʡ, ʛʜʝ ʩʢʚʘʞʠʥʘ-

ʤʠ 8, 9, 16, 18 (ʨʠʩ. 1, 2) ʧʝʨʝʙʫʨʝʥʳ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ ʪʦʨʬʘ 
ʪʦʣɦ ʠʥʦʡ ʜʦ 1,5 ʤ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 
ʨʘʟʨʝʟʘ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʦʡ ʧʝʩʯʘʥʦʡ ʪʦʣʱʠ, ʢʦʨʨʝʣʠʨʫʶʱʝʡ 
ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʨʘʟʚʠʪʠʷ ɿʝʣʝʥʦʛʨʘʜʩʢʦʛʦ ʧʨʦʣʠʚʘ. 
ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʟʜʝʩʴ ʪʘʢʞʝ ʩʫʱʝʩʪʚʦʚʘʣ ʧʨʦʣʠʚ, ʢʦʪʦʨʳʡ ʚʳ-
ʷʚʠʣʠ ʝʱʝ ʥʝʤʝʮʢʠʝ ʛʝʦʣʦʛʠ ʠ ʥʘʟʳʚʘʣʠ ʧʨʦʣʠʚ ɹʨʦʢʛʘʫʩʪ [6]. 
ʆʥ, ʚ ʦʪʣʠʯʠʝ ʦʪ ɿʝʣʝʥʦʛʨʘʜʩʢʦʛʦ, ʩʫʱʝʩʪʚʦʚʘʣ ʥʝʜʦʣʛʦ ʠ ʙʳʣ 
ʟʘʧʦʣʥʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʢʦʤ ʠ ʤʝʥʴh ʝ ʪʦʨʬʦʤ. ʇʦʵʪʦʤʫ 
ʤʳ ʵʪʦʪ ʪʠʧ ʨʘʟʨʝʟʘ ʥʘʟʳʚʘʝʤ ʪʦʨʬʦ-ʧʝʩʯʘʥʳʤ. ɸʥʘʣʦʛʠʯʥʳʡ 
ʪʠʧ ʨʘʟʨʝʟʦʚ ʩ ʤʘʣʦʤʦʱʥʳʤʠ (ʜʦ 1 ʤ) ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ 
ʪʦʨʬʘ ʚʩʪʨʝʯʝʥ ʧʨʠ ʙʫʨʦʚʳʭ ʨʘʙʦʪʘʭ ʚ ʨʘʡʦʥʝ ʜʶʥʳ ʄʘʪʨʦʩʦ-
ʚʘ ʠ ʧʦʩ. ʈʳʙʘʯʠʡ (ʩʢʚ. 126, 127, 3ʘ, 4ʘ). ʊʦʨʬʷʥʳʝ ʟʘʣʝʞʠ 
ʟʜʝʩʴ ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʦʡ 
ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʠ, ʚʠʜʠʤʦ, ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʤʘʢʩʠʤʫʤ ʤʦʨ-
ʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʅʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʨʘʟʚʠʪʳ ʨʘʟʥʦ-
ʟʝʨʥʠʩʪʳʝ ʛʨʘʚʠʡʥʦ-ʛʘʣʠʯʥʳʝ ʧʝʩʢʠ. 

 

ɻʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʡ ʪʠʧ ʨʘʟʨʝʟʘ 

 

ʕʪʦʪ ʪʠʧ ʨʘʟʨʝʟʘ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʠʙʦʣʝʝ 

ʨʘʟʚʠʪ ʚ ʨʘʡʦʥʝ ʙʠʦʩʪʘʥʮʠʠ, ʛʜʝ ʚʳʷʚʣʝʥ ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘ-
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ʤʠ 8ʘ, 62, 64, 101, 9ʘ. ɻʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ 

ʦʩʘʜʢʠ ʩʦʩʪʘʚʣʷʶʪ ʥʠʞʥʶʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ, ʚʳʧʦʣʥʷʷ ʚʧʘʜʠʥʫ ʚ 

ʤʦʨʝʥʥʦʤ ʬʫʥʜʘʤʝʥʪʝ ʤʝʞʜʫ ʜʚʫʤʷ ʝʛʦ ʚʳʩʪʫʧʘʤʠ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʤʠ ʚ ʨʘʡʦʥʘʭ ʧʦʩ. ʃʝʩʥʦʡ ʠ ʜʶʥʳ ʄʘʪʨʦʩʦʚʘ (ʨʠʩ. 1). 

ʅʘʠʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ (ʙʦʣʝʝ 12 ʤ) ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʪʠʧʘ ʚʳ-

ʷʚʣʝʥʘ ʚ ʩʢʚʘʞʠʥʝ 9ʘ, ʛʜʝ ʥʠʞʥʶʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʦʩʪʘʚʣʷʶʪ 

ʘʥʮʠʣʦʚʳʝ (?) ʧʝʩʢʠ. ʅʦ ʤʦʨʝʥʥʳʡ ʬʫʥʜʘʤʝʥʪ ʟʜʝʩʴ ʥʝ ʚʩʢʨʳʪ. 
ʇʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʦʩʘʜʢʠ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʙʦʣʴʰʝ ʭʘ-

ʨʘʢʪʝʨʥʳ ʜʣʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʡ ʪʦʣʱʠ, ʠ 
ʣʠʰʴ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʄʦʨʩʢʦʝ ʦʥʠ ʚʩʪʨʝʯʝʥʳ ʚ ʝʸ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

(ʩʢʚ. 13, 102, 161). ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʥʘ ʧʦʧʝʨʝʯʥʳʭ 

ʧʨʦʬʠʣʷʭ ʚʳʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ 
ʟʘʧʘʜʥʦʤʫ ʙʝʨʝʛʫ ʢʦʩʳ, ʭʦʪʷ ʚ ʩʢʚʘʞʠʥʝ 13 ʵʪʠ ʦʩʘʜʢʠ ʦʪʤʝʯʝ-

ʥʳ ʥʘ ʚʦʩʪʦʯʥʦʤ ʙʝʨʝʛʫ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʛʜʝ ʧʦʜʩʪʠ-
ʣʘʶʪ ʠ ʧʝʨʝʢʨʳʚʘʶʪ ʩʣʦʠ ʪʦʨʬʘ (ʤʦʱʥʦʩʪʴ 0,5 ʤ) ʠ ʛʠʪʪʠʠ ʣʘ-

ʛʫʥʥʦʛʦ ʠʣʘ (ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 2 ʤ). 

 

ʀʣʠʩʪʦ-ʧʝʩʯʘʥʦ-ʩʘʧʨʦʧʝʣʝʚʳʡ ʪʠʧ ʨʘʟʨʝʟʘ 

 

ʕʪʦʪ ʪʠʧ ʨʘʟʨʝʟʘ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʡ ʪʦʣʱʠ ʢʦʩʳ ʚʝʩʴʤʘ 
ʭʘʨʘʢʪʝʨʝʥ (ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ) ʜʣʷ ʨʘʡʦʥʘ ʧʦʩ. ʄʦʨʩʢʦʝ ð 

ʅʠʜʘ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʧʨʦʩʣʦʷʤʠ ʪʦʨʬʘ (ʤʦʱʥʦʩʪʴʶ ʜʦ 1,2 ʤ) ʚʳ-
ʷʚʣʝʥʳ ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʝ (ʜʦ 6 ʤ) ʛʦʨʠʟʦʥʪʳ ʩʘʧʨʦʧʝʣʝʡ, ʣʝ-

ʞʘʱʠʝ ʚʳʰʝ ʪʦʨʬʷʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʨʠʩ. 1). ʕʪʠ ʦʩʘʜʢʠ ʚʳʧʦʣ-
ʥʷʶʪ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ, ʟʘʧʦʣʥʷʶʱʝʡ ʚʧʘʜʠʥʫ 

ʚ ʤʦʨʝʥʥʦʤ ʬʫʥʜʘʤʝʥʪʝ, ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʳʷʚʣʝʥʥʦʡ ʛʣʫʙʠʥʦʡ 
42 ʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʧʘʜʠʥʘ ʩʣʫʞʠʣʘ ʨʫʩʣʦʤ ʨʝʢʠ ʇʘ-

ʣʝʦʥʝʤʘʥ. ɺʦʟʤʦʞʥʦ, ʦʥʘ ʙʳʣʘ ʚʳʨʘʙʦʪʘʥʘ ʚ ʤʦʨʝʥʥʦʤ ʬʫʥʜʘ-

ʤʝʥʪʝ ʧʨʠ ʩʪʦʢʝ ʚʦʜ ʵʪʦʡ ʨʝʢʠ. ʂʦʩʚʝʥʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ 
ʵʪʦʛʦ ʩʣʫʞʠʪ ʪʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʤʦʨʝʥʥʦʡ ʪʦʣʱʠ ʟʜʝʩʴ ʩʦʢʨʘ-

ʱʝʥʘ ʩ 50ð60 ʤ ʧʦ ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʜʦ 8ð10 ʤ ʚ ʝʝ ʪʘʣʴʚʝʛʝ. 
ɺʦʟʤʦʞʥʦ, ʯʪʦ ʨʘʟʚʠʪʳʝ ʚʳʰʝ ʚ ʦʩʘʜʦʯʥʦʤ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯ-

ʥʦʤ ʯʝʭʣʝ ʢʦʩʳ ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʦʟʥʠʢʣʠ ʧʨʠ 
ʨʘʟʤʳʚʝ ʤʦʨʝʥʥʦʛʦ ʣʦʞʘ ʚ ʨʫʩʣʝ ʇʘʣʝʦʥʝʤʘʥʘ. ʇʦ ʤʝʨʝ ʟʘʧʦʣ-

ʥʝʥʠʷ ʨʫʩʣʘ ʛʨʫʙʦʟʝʨʥʠʩʪʳʤʠ ʦʩʘʜʢʘʤʠ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ 
ʦʩʣʘʙʝʚʘʣʘ, ʨʫʩʣʦ ʠ ʧʦʡʤʘ ʟʘʙʦʣʘʯʠʚʘʣʠʩʴ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦ-
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ʚʘʣʦ ʠ ʪʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʡ 
ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʡ ʪʦʣʱʠ ʢʦʩʳ ʚʦʟʥʠʢʣʘ ʤʦʨʩʢʘʷ ʪʨʘʥʩʛʨʝʩ-

ʩʠʷ. ʉʦʚʦʢʫʧʥʦʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʣʦ ʢ ʠʥʪʝʥʩʠʚ-
ʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʜʝʩʴ ʠʣʦʚ (ʛʠʪʪʠʡ), ʩʘʧʨʦʧʝʣʝʡ ʠ ʪʦʨʬʷ-

ʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʙʣʠʟʢʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʵʧʦʭʦʡ ʪʦʨʬʦʥʘʢʦʧʣʝ-
ʥʠʷ ʚ ʜʨʫʛʠʭ ʪʠʧʘʭ ʨʘʟʨʝʟʦʚ. 

 
ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʧʦʚ ʦʩʘʜʢʦʚ 

 

ʀʟ ʧʨʝʜʳʜʫʱʠʭ ʦʧʠʩʘʥʠʡ ʪʠʧʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ 

ʷʩʥʦ, ʯʪʦ ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʨʦʜʥʳʤ ʪʝʣʦʤ, ʚ ʩʦʩʪʘ-

ʚʝ ʢʦʪʦʨʦʛʦ ʫʯʘʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʘʮʠʘʣʴ-

ʥʳʝ ʪʠʧʳ ʦʩʘʜʢʦʚ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʦʩʘʜʢʦʚ 

ʦʙʣʘʜʘʶʪ ʨʘʟʥʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ, ʬʠʟʠʢʦ-ʤʝʭʘ-

ʥʠʯʝʩʢʠʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʩʦʩʪʘʚʘʤʠ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʨʝʢʨʝʘʮʠʦʥʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ, ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʠ ʜʨʫʛʠʭ. ʉʣʘʙʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʵʪʠʭ ʩʚʦʡʩʪʚ ʦʩʘʜʢʦʚ ʢʦʩʳ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʨʘʟʚʝʨʥʫʪʫʶ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʀʤʝʶʱʠʝʩʷ 

ʫ ʥʘʩ ʜʘʥʥʳʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʭ ʩʚʦʡʩʪʚ. ʇʨʠʚʦʜʷʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʪʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʆʆʆ çɻʝʦʠʜè ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʥʘ ʢʦʩʝ ʪʠʧʦʚ ʦʩʘʜʢʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʘʜʢʠ: 

1) ʧʝʩʢʠ, 2) ʪʦʨʬ, 3) ʠʣʳ, 4) ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʩʤʝʩʠ, 5) ʩʘʧ-

ʨʦʧʝʣʠ, 6) ʩʫʛʣʠʥʢʠ. ʆʥʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʧʦʨʷʜʢʝ ʩʪʝʧʝʥʠ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʠʟʫʯʝʥʥʳʭ ʪʠʧʘʭ ʨʘʟʨʝʟʦʚ. ʅʦ ʚʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʣʠʰʴ ʚʝʨʭʥʝʡ, ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʦʡ 

ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʢʦʩʳ, ʟʘʣʝʛʘʶʱʝʡ ʥʘ ʤʦʨʝʥʥʦʤ ʬʫʥ-

ʜʘʤʝʥʪʝ. ʉʫʛʣʠʥʢʠ, ʭʦʪʷ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʬʫʥʜʘʤʝʥʪʫ ʢʦʩʳ, 

ʚʢʣʶʯʝʥʳ ʚ ʵʪʦʪ ʩʧʠʩʦʢ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʨʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʷʭ ʪʠʧ ʦʩʘʜʢʦʚ ʤʦʨʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʦ ʢʦʪʦʨʳʭ 

ʦʯʝʥʴ ʚʘʞʥʦ ʟʥʘʪʴ ʠʟʳʩʢʘʪʝʣʷʤ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʠ ʩʪʨʦʠʪʝ-

ʣʷʤ. ʆʙʱʠʡ ʦʙʲʝʤ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʂʫʨʰʩʢʦʡ ʢʦ-

ʩʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 6 ʤʣʨʜ ʤ
3
. ʅʘ ʜʦʣʶ ʧʝʩʢʦʚ ʠ ʧʝʩʯʘʥʦ-
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ʛʨʘʚʠʡʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 5 ʤʣʨʜ ʤ
3
. ɹʠʦʛʝʥʥʳʝ 

ʦʩʘʜʢʠ (ʪʦʨʬ ʠ ʩʘʧʨʦʧʝʣʠ, ʪʦʨʬʦ-ʧʝʩʯʘʥʳʝ ʩʤʝʩʠ) ʩʦʩʪʘʚʣʷʶʪ 

ʦʢʦʣʦ 0,5 ʤʣʨʜ. ʤ
3
. ʇʨʠʤʝʨʥʦ ʩʪʦʣʴʢʦ ʞʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʦʩʪʘʣʴʥʳʝ ʪʠʧʳ ʦʩʘʜʢʦʚ. 

ʇʝʩʢʠ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʩʣʦʞʝʥʘ ʚ ʦʩʥʦʚ-

ʥʦʤ ʧʝʩʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʢʨʫʧʥʦʩʪʠ ʠ ʨʘʟʥʦʡ ʬʘʮʠʘʣʴʥʦʡ ʠ ʛʝ-

ʥʝʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʤʦʨʩʢʠʝ, ʧʣʷʞʝʚʳʝ, ʜʝʣʴʪʦʚʳʝ, 

ʨʝʯʥʳʝ, ʦʟʝʨʥʳʝ, ʵʦʣʦʚʳʝ). 

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʝʩʢʠ ʢʦʩʳ ʜʦʚʦʣʴʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳ. ʉʫʜʷ ʧʦ ʩʠʪʦʚʦʤʫ ʘʥʘʣʠʟʫ, ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʠ 

ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʢʦʩʳ. ʊʘʢ, ʚ ʝʝ ʦʩʥʦʚʘʥʠʠ ʥʘ ʪʨʘʩʩʝ ʛʘʟʦ-

ʧʨʦʚʦʜʘ ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʜʦ ʧʦʩ. ʃʝʩʥʦʡ ʚ ʨʘʟʥʳʭ ʛʦʨʠʟʦʥ-

ʪʘʭ ʧʝʩʯʘʥʦʡ ʪʦʣʱʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 1,5 ʜʦ 5 ʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʢʠ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ (ʪʘʙʣ. 1). ɸ ʚ ʨʘʡʦʥʝ 

ʧʦʩ. ʄʦʨʩʢʦʝ ʧʝʩʯʘʥʘʷ ʪʦʣʱʘ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 2 ʜʦ 12 ʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ 50 % ʧʝʩʢʦʤ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ ʠ ʥʘ 50 % ʤʝʣʢʠʤ 

ʧʝʩʢʦʤ, ʥʝʨʝʜʢʦ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ (ʜʦ 22 %) ʘʣʝʚʨʠʪʦ-

ʚʦʡ (çʧʣrʝʚʘʪʦʡè) ʬʨʘʢʮʠʠ. 
 

ʊʘʙʣʠʮʘ 1 

 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (% ʚʝʩ.) ʧʝʩʢʦʚ ʠʟ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, 

ʧʨʦʡʜʝʥʥʳʭ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ 

 

ˉ 

ʩʢʚʘ-

ʞʠʥʳ 

ɻʣʫʙʠʥʘ 

ʦʪʙʦʨʘ 

ʧʨʦʙʳ, ʤ 

ʌʨʘʢʮʠʠ, ʤʤ 

5ð2 2ð1 1ð0,5 
0,5ð

0,25 

0,25ð

0,1 
< 0,1 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʩʘʜʢʘ 

1. ʇʦ ʪʨʘʩʩʝ ʛʘʟʦʧʨʦʚʦʜʘ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢ ð ʧʦʩ. ʃʝʩʥʦʡ 

3 2,0 0,6 2,8 14,0 75,1 5,2 2,3 
ʇʝʩʦʢ ʩʨʝʜʥʝʟʝʨ-

ʥʠʩʪʳʡ 

4 5,0 1,2 2,5 6,7 79,2 8,4 2,0  

6 3.0 0,5 2,9 8,5 75,3 10,3 2,5  

7 1,5 0,5 6,5 9.6 71,3 10,3 1,8  

7 2,0 0,0 3,4 10,3 75,4 9,7 1.2  

7 3,0 0,0 2,8      

7 3,5 0,0 2,9      

9 3,0 0,5 4,8 9,8 72,6 10 2,3  



ʈʘʟʜʝʣ 3. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʣʠʤʘʪʘ ʠ ʣʘʥʜʰʘʬʪʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 1 

 

ˉ 

ʩʢʚʘ-

ʞʠʥʳ 

ɻʣʫʙʠʥʘ 

ʦʪʙʦʨʘ 

ʧʨʦʙʳ, ʤ 

ʌʨʘʢʮʠʠ, ʤʤ 

5ð2 2ð1 1ð0,5 
0,5ð

0,25 

0,25ð

0,1 
< 0,1 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʩʘʜʢʘ 

2. ɺ ʨʘʡʦʥʝ ʧʦʩ. ʄʦʨʩʢʦʝ 

05266

ð01 
2 0,0 0,2 6,3 67,8 22,6 3,1  

 4 0,0 0,1 4,5 60,6 28,6 6,2  

 5 0,1 0,1 1,5 13,6 69,6 15,1 
ʇʝʩʦʢ ʤʝʣʢʠʡ 

ʧʳʣʝʚʘʪʳʡ 

 8 0,1 0,1 1,5 52,6 37,2 8,5 
ʇʝʩʦʢ ʩʨʝʜʥʝʟʝʨ-

ʥʠʩʪʳʡ 

05266

ð02 
2 0,0 0,1 3,7 59,0 28,6 8,6  

 4 0,0 0,1 3,4 56,9 32,2 7,4  

 8 0,4 0,3 0.5 4,2 72,3 22,3 
ʇʝʩʦʢ ʤʝʣʢʠʡ 

ʧʳʣʝʚʘʪʳʡ 

 10 0,4 0,7 3,0 23,5 65,7 6,7 ʇʝʩʦʢ ʤʝʣʢʠʡ 

 12 1,4 1,5 5,0 21,1 57,9 13,1  

05266

ð03 
8 1,7 2.9 7,7 30,5 45,0 12,2  

 

ɺ ʪʘʙʣʠʮʘʭ 2ð5 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʰʠ-
ʨʦʢʦʛʦ ʯʠʪʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʩʢʦʚ ʠ ʜʨʫʛʠʭ ʦʩʘʜʢʦʚ ʢʦʩʳ, 
ʪʘʢʠʝ ʢʘʢ ʧʣʦʪʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ, ʧʨʠʨʦʜʥʘʷ 
ʚʣʘʞʥʦʩʪʴ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʞʝ-
ʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʥʪʦʚ (ʦʩʘʜʢʦʚ) ʚʢʣʶʯʘ-
ʶʪ ʘʥʘʣʠʟ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʭ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢ, ʩ ʢʦʪʦʨʳʤʠ ʦʧʝʨʠʨʫʶʪ ʣʠʰʴ ʩʧʝʮʠʘʣʠʩʪʳ (ʧʨʦʝʢʪʠʨʦʚ-
ʱʠʢʠ, ʩʪʨʦʠʪʝʣʠ, ʪʝʭʥʦʣʦʛʠ). ʀʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʬʦʥʜʦʚʳʭ ʦʪ-
ʯʝʪʘʭ ʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 
ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʪʘʙʣʠʮ ʚʠʜʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʨʘʟʥʳʭ ʧʝʩ-

ʢʦʚ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘ 1,92ð1,94 ʛ/ʩʤ
3
. ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴh ʝ 

ʚʘʨʴʠʨʫʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʠʩʪʠ 0,65ð0,70. ʉʣʝʜʫʝʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʩʚʦʡʩʪʚʘ ʚʣʠʷʶʪ ʥʘ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʧʝʩʢʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʠʭ ʢ ʵʦʣʦʚʦʤʫ ʠ ʚʦʜʥʦʤʫ ʧʝʨʝʥʦʩʫ, 
ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʫʩʧʝʥʟʠʦʥʥʳʭ ʚʦʨʦʥʦʢ, ʧʨʦʩʝʜʘʥʠʶ, ʦʩʳʧʘ-
ʥʠʶ ʠ ʪ. ʜ. 
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ʊʘʙʣʠʮʘ  2 

 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʩʘʜʢʦʚ ʧʦ ʪʨʘʩʩʝ ʛʘʟʦʧʨʦʚʦʜʘ 

ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢ ð ʧʦʩ. ʃʝʩʥʦʡ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʩʘʜʢʘ 
ʇʣʦʪʥʦʩʪʴ, 

ʛ/ʩʤ
3
 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʨʠʩʪʦʩʪʠ 

ʇʨʠʨʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ, % 

Ro, 

ʢʛʩ/ʩʤ 

ʊʦʨʬ ʩʣʘʙʦʨʘʟʣʦʞʠʚh ʠʡʩʷ 1,0 ð 11,5 ð 

ʊʦʨʬ ʩʠʣʴʥʦʨʘʟʣʦʞʠʚʰʠʡʩ ̫ 1,0 ð 5,8 ð 

ʇʝʩʦʢ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ 1,94 0,65 - 400 

ʉʫʛʣʠʥʦʢ ʧʣʘʩʪʠʯʥʳʡ 2,05 0,67 0,25 250 

ʄʦʨʝʥʥʳʡ ʩʫʛʣʠʥʦʢ 2,18 0,45 0,16 300 

ʉʫʧʝʩʴ ʧʣʘʩʪʠʯʥʘʷ 2,21 0,43 0,17 300 

 

ʊʘʙʣʠʮʘ  3 

 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʩʘʜʢʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ  

ʚʙʣʠʟʠ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʳ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʩʘʜʢʘ 
ʇʣʦʪʥʦʩʪʴ, 

ʛ/ʩʤ
3
 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʨʠʩʪʦʩʪʠ 

ʇʨʠʨʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ, % 

Ro, 

ʢʛʩ/ʩʤ 

ʇʝʩʦʢ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ 1,94 0,70 5,8 ð 

ʊʦʨʬ 1,94 0,65 ð 400 

ʀʣ ʛʣʠʥʠʩʪʳʡ 2,05 0,67 0,25 250 

ʀʣ ʩʫʛʣʠʥʠʩʪʳʡ 2,18 0,45 0,16 300 

ʉʫʛʣʠʥʦʢ 2,21 0,43 0,17 300 

 

 

ʊʘʙʣʠʮʘ 4 

 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʩʘʜʢʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 

ʚ ʨʘʡʦʥʝ ʧʦʩ. ʈʳʙʘʯʠʡ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʩʘʜʢʘ 
ʇʣʦʪʥʦʩʪʴ, 

ʛ/ʩʤ
3
 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʨʠʩʪʦʩʪʠ 

ʇʨʠʨʦʜʥʘʷ 

ʚʣʘʞʥʦʩʪʴ, % 

Ro, 

ʢʛʩ/ʩʤ 

ʇʝʩʦʢ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ 1,94 0,66 ð 300 

ʉʫʛʣʠʥʦʢ 2,26 0,38 0,15 340 
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ʊʘʙʣʠʮʘ 5 
 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʩʘʜʢʦʚ ʂʫʨʰʩʢʦʡ ʢʦʩʳ 

ʚ ʨʘʡʦʥʝ ʧʦʩ. ʄʦʨʩʢʦʝ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʩʘʜʢʘ 
ʇʣʦʪʥʦʩʪʴ, 
ʛ/ʩʤ

3
 
ʂʦʵʬʬʠʮʠʝʥʪ 
ʧʦʨʠʩʪʦʩʪʠ 

ʇʨʠʨʦʜʥʘʷ 
ʚʣʘʞʥʦʩʪʴ, % 

Ro, 

ʢʛʩ/ʩʤ 

ʇʝʩʦʢ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ 
ʨʭrʣʳʡ 

1,92 0,70 ð ð 

ʇʝʩʦʢ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʡ 
ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ 

1,94 0,70 ð 400 

ʇʝʩʦʢ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ 1,92 0,70 ð ð 

ʀʣ  1,50 1,90 0,73 ð 

 

 
ʊʦʨʬ, ʩʘʧʨʦʧʝʣʠ, ʧʝʩʯʘʥʦ-ʪʦʨʬʷʥʳʝ ʠ ʩʘʧʨʦʧʝʣʝʚʳʝ ʩʤʝʩʠ 

 
ʉʘʤʘʷ ʢʨʫʧʥʘʷ ʠʟ ʠʟʚʝʩʪʥʳʭ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʟʘʣʝʞʴ ʪʦʨ-

ʬʘ ʥʘʭʦʜʠʪʩʷ ʫ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʢʦʩʳ. ʆʥʘ ʧʨʦʩʣʝʞʝʥʘ ʙʫʨʝʥʠ-
ʝʤ ʦʪ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʜʦ 5-ʛʦ ʢʤ ʢʦʩʳ ʚ ʩʪʦ-
ʨʦʥʫ ʧʦʩ. ʃʝʩʥʦʡ. ʂ 5-ʤʫ ʢʤ ʟʘʣʝʞʴ ʧʦʩʪʝʧʝʥʥʦ ʚʳʢʣʠʥʠʚʘʝʪ-
ʩʷ. ɹʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʦʥʘ ʚʩʪʨʝʯʝʥʘ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʢʦʩʳ, 
ʛʜʝ ʤʦʱʥʦʩʪʴ ʝʝ ʜʦ 9ð10 ʤ (ʩʢʚ. 2, ʨʠʩ. 2), ʥʘ ʧʦʙʝʨʝʞʴʝ ɹʘʣ-
ʪʠʡʩʢʦʛʦ ʤʦʨʷ ʫ ʧʦʛʨʘʥʠʯʥʦʡ ʟʘʩʪʘʚʳ ʦʪʢʨʳʪʘ ʜʚʫʤʷ ʩʢʚʘʞʠ-
ʥʘʤʠ (ʤʦʱʥʦʩʪʴ ʟʘʣʝʞʠ ð ʜʦ 4 ʤ), ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʫʛʣʫ ʂʫʨʰ-
ʩʢʦʛʦ ʟʘʣʠʚʘ ʧʝʨʝʙʫʨʝʥʘ ʪʨʝʤʷ ʩʢʚʘʞʠʥʘʤʠ (ʤʦʱʥʦʩʪʴ ð ʜʦ 
6,3 ʤ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [4], ʯʪʦ ʪʦʨʬ ʥʘʢʦʧʠʣʩʷ ʚ ʙʳʚʰʝʤ ʧʨʦ-
ʣʠʚʝ (ɿʝʣʝʥʦʛʨʘʜʩʢʦʤ), ʢʦʪʦʨʳʡ ʩʣʫʞʠʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʫʩʣʦʤ 
ʧʘʣʝʦʨʝʢʠ (ɼʝʡʤʳ?). ɼʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 
ʷʚʣʷʶʪʩʷ: 1) ʭʘʨʘʢʪʝʨʥʳʡ ʨʫʩʣʦʚʳʡ ʚʨʝʟ ʚ ʤʦʨʝʥʫ, 2) ʫʢʣʦʥ 
ʜʥʘ ʚʨʝʟʘ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ. 
ʊʦʨʬ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʢʦʧʣʝʥʠʷ ʩʣʘʙʦ-ʨʘʟʣʦʞʝʥʥʳʭ 

ʦʩʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʠ ʩʝʡʯʘʩ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʦʢʨʘʠ-
ʥʘʭ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ. ʕʪʦ ʢʘʤʳʰʠ, ʦʩʦʢʠ, ʦʩʪʘʪʢʠ ʢʫʩʪʘʨʥʠ-
ʢʦʚ, ʚʝʪʦʢ ʜʝʨʝʚʴʝʚ ʠ ʜʨʫʛʦʡ ʬʣʦʨʳ. ʎʚʝʪ ʪʦʨʬʘ ʦʪ ʩʚʝʪʣʦ-
ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʯʝʨʥʦʛʦ ð ʫ ʙʦʣʝʝ ʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʪʦʨʬʘ. ʆʥ 
ʦʙʳʯʥʦ ʩʠʣʴʥʦ ʚʦʜʦʥʘʩʳʱʝʥ, ʚ ʥʝʤ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʠ 
ʣʠʥʟʳ ʧʝʩʢʘ. ʇʣʦʪʥʦʩʪʴ ʪʦʨʬʘ 1,0ð1,06 ʛ/ʩʤ

3
, ʪ. ʝ. ʧʨʠ ʟʘʪʦʧ-



ɻ. ʉ. ʍʘʨʠʥ, ʀ. ʇ. ɾʫʢʦʚʩʢʘʷ, ʉ. ɻ. ʍʘʨʠʥ 
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ʣʝʥʠʠ ʧʨʦʣʠʚʘ ʩʦʣʝʥʦʡ ʚʦʜʦʡ ʟʘʣʝʞʴ ʪʦʨʬʘ ʤʦʞʝʪ ʚʩʧʣʳʪʴ, 
ʢʘʢ ʧʣʦʪ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʟʘʧʦʣʥʝʥʠʝ ʧʘʣʝʦʧʨʦʣʠʚʘ (ʨʫʩʣʘ) ʪʦʨ-
ʬʦʤ ʧʨʦʠʩʭʦʜʠʣʦ ʧʣʘʚʘʶʱʠʤʠ ʦʩʦʢʦʚʦ-ʪʨʦʩʥʠʢʦʚʳʤʠ ʩʢʦʧ-
ʣʝʥʠʷʤʠ (ʧʣʦʪʘʤʠ) ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʫʨʦʚʥʷ ʤʦʨʷ. ʇʨʠʨʦʜʥʘʷ 
ʚʣʘʞʥʦʩʪʴ ʪʦʨʬʘ ð ʦʪ 2,34 ʜʦ 11,5 %, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʝʛʦ 
ʨʘʟʣʦʞʝʥʠʷ ʠ ʫʧʣʦʪʥʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ð 5,66 (ʧʦ 
ʦʜʥʦʡ ʧʨʦʙʝ), ʧʦʪʝʨʠ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ ð ʦʪ 20 ʜʦ 80 %, ʯʪʦ ʟʘ-
ʚʠʩʠʪ ʦʪ ʧʨʠʤʝʩʠ ʧʝʩʢʘ, ʠʣʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʢʣʯʁʝʥʠʡ. 
ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ (ʨʠʩ. 1), ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʢʦʩʳ 

ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʢʠʝ ʟʘʣʝʞʠ ʪʦʨʬʘ 
(ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ʤ ʠ ʤʝʥʝʝ) ʠ ʟʘʪʦʨʬʦʚʘʥʥʳʝ ʧʝʩʢʠ. ʕʪʠ ʟʘʣʝ-
ʞʠ ʤʦʛʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʢ ʚ ʥʝʙʦʣʴʰʠʭ ʧʨʦʤʦʠʥʘʭ (ʠʥʦʛʜʘ, 
ʚʠʜʠʤʦ, ʜʘʞʝ çʩʢʚʦʟʥʳʭè ð ʦʪ ʤʦʨʷ ʜʦ ʟʘʣʠʚʘ), ʪʘʢ ʠ ʚ ʧʦʥʠ-
ʞʝʥʥʳʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʢʦʩʳ. 
ʉʘʧʨʦʧʝʣʠ ʠ ʧʝʩʯʘʥʦ-ʩʘʧʨʦʧʝʣʝʚʳʝ ʩʤʝʩʠ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠ-

ʪʳ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʄʦʨʩʢʦʝ ð ʛ. ʅʠʜʘ. ʆʥʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳʝ ʟʜʝʩʴ ʧʨʦʩʣʦʠ ʪʦʨʬʘ ʚʤʝʩʪʝ ʩ ʧʝʩʢʦʤ ʟʘʧʦʣʥʷʶʪ ʚʧʘ-
ʜʠʥʫ, ʙʳʚʰʝʝ ʨʫʩʣʦ ʨ. ʇʘʣʝʦʥʝʤʘʥ, ʚʳʨʘʙʘʪʘʥʥʫʶ ʚ ʤʦʨʝʥʥʦʤ 
ʬʫʥʜʘʤʝʥʪʝ. ʄʦʱʥʦʩʪʴ ʩʣʦʝʚ ʩʘʧʨʦʧʝʣʷ ʜʦʩʪʠʛʘʝʪ 6 ʤ 
(ʩʢʚ. 12), ʘ ʚʤʝʩʪʝ ʩ ʛʠʪʪʠʷʤʠ (ʩʘʧʨʦʧʝʣʫʚʳʤʠ ʣʘʛʫʥʥʳʤʠ ʠʣʘ-
ʤʠ) ð 18 ʤ. ʆʥʠ ʚʩʪʨʝʯʝʥʳ ʚ ʩʝʤʠ ʩʢʚʘʞʠʥʘʭ; ʯʘʱʝ ʧʨʠʫʨʦʯʝ-
ʥʳ ʢ ʩʨʝʜʥʝʡ ʠ ʨʝʞʝ ʢ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʩʘ-
ʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʅʝ ʠʩʣʶʯʝʥʦ, ʯʪʦ ʦʪ ʧʦʩ. ʄʦʨʩʢʦʝ ʜʦ ʛ. ʅʠʜʳ 
ʨʘʟʚʠʪ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʱʥʳʡ (ʜʦ 18ð20 ʤ) ʛʦʨʠʟʦʥʪ ʩʘʧʨʦʧʝ-
ʣʝʡ ʠ ʣʘʛʫʥʥʳʭ ʩʘʧʨʦʧʝʣʝʚʳʭ ʠʣʦʚ. ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʦʩʘʜʢʦʚ ʥʝ ʠʟʫʯʝʥʳ. 

 
ɿʘʢʣʶʯʝʥʠʝ 

 
ɺʧʝʨʚʳʝ ʜʣʷ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʠ 
ʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʠ. ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʙʱʝʥʠʷ (ʭʦ-
ʪʷ ʠ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʛʦ) ʤʘʪʝʨʠʘʣʦʚ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ. ɺ ʩʠʣʫ 
ʪʦʛʦ, ʯʪʦ ʙʫʨʦʚʳʝ ʨʘʙʦʪʳ ʠʤʝʣʠ ʥʘ ʢʦʩʝ ʨʘʟʥʫʶ ʮʝʣʴ (ʠʥʞʝ-
ʥʝʨʥʘʷ ʛʝʦʣʦʛʠʷ, ʧʦʠʩʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʦʜʳ, ʛʝʦʣʦʛʠʯʝʩʢʦʝ 
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ʢʘʨʪʠʨʦʚʘʥʠʝ ʠ ʪ. ʜ.), ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʠʤʠ ʜʘʥʥʳʭ ʥʝ 
ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚ-
ʣʝʥʥʦʡ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʮʝʣʠ ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʧʦʚ ʦʩʘʜʢʦʚ. 
ʂʨʦʤʝ ʪʦʛʦ, ʟʘʯʘʩʪʫʶ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʧʦʣʥʘʷ ʦʮʝʥʢʘ ʠ ʪʦʧʦʛʨʘ-
ʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʩʢʚʘʞʠʥ (ʦʩʦʙʝʥʥʦ ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʜʦʚʦʝʥ-
ʥʦʝ ʚʨʝʤʷ ʥʝʤʝʮʢʠʤʠ ʛʝʦʣʦʛʘʤʠ), ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʩʣʦʡʥʳʝ ʦʧʠ-
ʩʘʥʠʷ ʢʝʨʥʘ, ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʝ, ʩʦʩʪʘʚʝ ʦʩʘʜʢʦʚ ʠ ʪ. ʜ. ʉ ʫʯʝ-
ʪʦʤ ʵʪʦʛʦ ʚ ʦʩʥʦʚʫ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʠ ʚʟʷʪʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥ-
ʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʆʆʆ çɻʝʦ-
ʠʜè ʚ 1990ð2008 ʛʛ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʙʱʝʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʂʫʨʰʩʢʦʡ 

ʢʦʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʪʠʧʘ ʨʘʟʨʝʟʦʚ ʧʦʟʜʥʝʯʝʪ-
ʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ: 

1) ʪʦʨʬʷʥʦʡ ð 0ð4-ʡ ʢʤ ʢʦʩʳ ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ; 
2) ʪʦʨʬʦ-ʧʝʩʯʘʥʳʡ ð 4ð16-ʡ ʠ 25ð31-ʡ ʢʤ ʢʦʩʳ; 
3) ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʡ ð 16ð25-ʡ ʠ 31ð41-ʡ ʢʤ ʢʦʩʳ; 
4) ʠʣʠʩʪʦ-ʧʝʩʯʘʥʦ-ʩʘʧʨʦʧʝʣʝʚʳʡ ð 41ð53-ʡ ʢʤ ʢʦʩʳ. 
ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʦʩʘʜʢʘʤʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʦʩʘʜʦʯ-

ʥʦʛʦ ʯʝʭʣʘ ʷʚʣʷʶʪʩʷ ʧʝʩʢʠ, ʪʦʨʬ, ʩʘʧʨʦʧʝʣʠ, ʧʝʩʯʘʥʦ-
ʛʨʘʚʠʡʥʳʝ ʠ ʪʦʨʬʦ-ʩʘʧʨʦʧʝʣʝʚʳʝ, ʠʣʠʩʪʦ-ʩʘʧʨʦʧʝʣʝʚʳʝ ʩʤʝʩʠ. 
ʉʦʩʪʘʚ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʠ ʠʭ ʤʦʱʥʦʩʪʠ ʠʤʝʶʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʩʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʩʫʱʝ-
ʩʪʚʫʶʱʝʛʦ ʩʝʡʯʘʩ ʦʙʣʠʢʘ. ʇʦʢʘ ʥʝʠʟʚʝʩʪʥʦ, ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ 
ʚʳʜʝʣʝʥʥʳʝ ʪʠʧʳ ʨʘʟʨʝʟʦʚ ʠ ʦʩʘʜʢʦʚ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʧʦʜ-
ʚʦʜʥʳʭ ʩʢʣʦʥʘʭ ʢʦʩʳ ʠ ʢʘʢ ʢʦʥʢʨʝʪʥʦ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʳʣʦ 
ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʝʡʯʘʩ ʠ, ʚʠʜʠʤʦ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʤʠ 
ʨʘʥʝʝ ʚʜʦʣʴʙʝʨʝʛʦʚʳʤʠ ʧʦʪʦʢʘʤʠ ʥʘʥʦʩʦʚ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
ʜʘʥʥʳʝ ʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʪʦʢʘ 
ʥʘʥʦʩʦʚ [1], ʪʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʵʪʦʪ ʧʦʪʦʢ ʥʝ ʤʦʞʝʪ 
ʦʙʝʩʧʝʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ ʪʠʧʳ ʧʦʟʜʥʝʯʝʪ-
ʚʝʨʪʠʯʥʳʭ ʨʘʟʨʝʟʦʚ ʠ ʦʩʘʜʢʦʚ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʚ ʵʪʦʤ ʦʪʥʦʰʝ-
ʥʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʟʤʳʚ ʜʥʘ. ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʦ ʨʘʟʤʳʚʝ 
ʜʥʘ ʠ ʚʳʙʨʦʩʝ ʥʘ ʙʝʨʝʛ ʢʦʩʳ ʧʨʦʜʫʢʪʦʚ ʜʦʥʥʦʛʦ ʨʘʟʤʳʚʘ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʢʦʩʝ ʫʯʘʩʪʢʘʭ ʨʘʟ-
ʚʠʪʳ ʪʦʨʬʷʥʳʝ ʟʘʣʝʞʠ, ʧʝʩʢʠ, ʠʣʳ ʠ ʜʨʫʛʠʝ ʦʩʘʜʢʠ. ʇʦ-
ʚʠʜʠʤʦʤʫ, ʤʦʱʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʵʪʠʭ ʦʩʘʜʢʦʚ ʢʦʨʨʝʣʠʨʫʁ ʪʩʷ ʩ 
ʪʠʧʘʤʠ ʨʘʟʨʝʟʦʚ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʂʫʨʩhʢʦʡ 
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ʢʦʩʳ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʤʘʣʘʷ ʤʦʱʥʦʩʪʴ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ 
ʯʝʭʣʘ ʠ ʚʳʭʦʜ ʤʦʨʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʧʦʜʚʦʜʥʦʤ ʩʢʣʦʥʝ 
ʦʪʤʝʯʘʶʪʩʷ ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʜʦ ʧʦʩ. ʈʳʙʘʯʠʡ. ɺ ʵʪʦʡ ʞʝ 
ʯʘʩʪʠ ʢʦʩʳ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʥʳʡ ʨʘʟʤʳʚ ʤʦʨʩʢʦʛʦ ʙʝʨʝʛʘ 
(ʩʤ. ʨʠʩ. 1). ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʜʝʬʠʮʠʪʝ ʦʩʘʜʢʦʚ 
ʥʘ ʧʦʜʚʦʜʥʦʤ ʩʢʣʦʥʝ. ʉʝʚʝʨʥʝʝ ʧʦʩ. ʈʳʙʘʯʠʡ, ʛʜʝ ʨʘʟʚʠʪ ʤʦʱ-
ʥʳʡ (ʜʦ 40ð40 ʤ) ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ, ʤʦʨʩʢʦʡ ʙʝʨʝʛ, ʥʘʦʙʦʨʦʪ, 
ʥʘʨʘɦ ʠʚʘʝʪʩʷ, ʷʚʣʷʝʪʩʷ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ, ʪ. ʝ. ʟʜʝʩʴ ʜʝʬʠʮʠʪʘ 
ʦʩʘʜʢʦʚ ʥʝʪ. ɺʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ: ʥʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʣʠ ʵʪʦʪ ʯʝ-
ʭʦʣ ʩ ʢʦʩʳ ʥʘ ʧʦʜʚʦʜʥʳʡ ʩʢʣʦʥ, ʠ ʥʝ ʩʣʫʞʠʪ ʣʠ ʦʥ ʠʩʪʦʯʥʠʢʦʤ 
ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʰʪʦʨʤʘʭ ʨʘʟʤʳʚʘʝʪʩʷ ʠ 
ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʧʦʙʝʨʝʞʴʝ ʢʦʩʳ? ʕʪʠ ʚʦʧʨʦʩʳ ʚʝʩʴʤʘ ʚʘʞʥʳ 
ʜʣʷ ʢʦʩʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʭ ʨʝʰʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʜʘʥ ʦʪʚʝʪ ʥʘ 
ʢʘʨʜʠʥʘʣʴʥʳʡ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʜʦʣʛʦ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 
ʂʫʨʰʩʢʘʷ ʢʦʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʠʜʝ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʩʥʦʚʘ-
ʪʝʣʴʥʦ ʫʢʨʝʧʷʪ ʨʘʟʤʳʚʘʝʤʳʝ ʙʝʨʝʛʘ ʉʘʤʙʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 
ʠ ʧʝʨʝʭʚʘʪʷʪ ʚʜʦʣʴʙʝʨʝʛʦʚʳʝ ʧʦʪʦʢʠ ʥʘʥʦʩʦʚ, ʧʠʪʘʶʱʠʝ, ʢʘʢ 
ʧʦʣʘʛʘʝʪ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʂʫʨʰ-
ʩʢʫʶ ʢʦʩʫ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʸ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. 
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ʩʳè, ʥʘʯʘʪʦʝ ʚ 2005 ʛ. ʉ. ʖ. ʂʦʨʦʣʝʚʩʢʦʡ. ʇʨʠʚʝʜʝʥʥʳʝ ʨʘ-

ʥʝʝ (2007) çʥʘʪʫʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝè ʥʘʟʚʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ 

ʜʦʧʦʣʥʷʶʪʩʷ çʯʝʣʦʚʝʯʝʩʢʦʡ (ʛʫʤʘʥʠʪʘʨʥʦʡ) ʩʦʩʪʘʚʣʷʶ-

ʱʝʡè ʚ ʚʠʜʝ çʯʝʣʦʚʝʢʘ ʯʫʚʩʪʚʫʶʱʝʛʦè, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ 

ʦʧʦʩʨʝʜʦʚʘʥʥʦ (çʯʝʣʦʚʝʢ ʜʝʷʪʝʣʴʥʳʡè). 
 

An investigation of çKurische Nehrung phenomenonè that 

initiates bʫ S. Ju. Korolevskaya in 2005 continues with this work. 

çNatural componentsè of the phenomenon, given in previous work 

(2007) are complement with çhumanè one as çHomo expe-

riencrdè directly or indirectly as çhomo actingè (working). 
 

 

ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʭʫʜʦʞʥʠʢʘʭ 
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ʕʨʠʭ ɻʝʢʢʝʣʴ (ɼʸʙʝʣʴʥ, ʉʘʢʩʦʥʠʷ, 1883ð1970, ʈʘʜʦʣʴ-

ʬʟʝʣʣ, ɹʘʜʝʥ-ɺʶʨʪʝʤʙʝʨʛ). ɺ 1904 ʛ. ʧʦʩʪʫʧʠʣ ʚ ɺʳʩʰʫʶ ʪʝʭ-

ʥʠʯʝʩʢʫʶ ʰʢʦʣʫ
1
 ʚ ɼʨʝʟʜʝʥʝ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʥʦ ʥʝ ʟʘʢʦʥʯʠʣ ʝʝ. ɺʦ ʚʨʝʤʷ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʙʳʣ ʩʦʣʜʘ-

ʪʦʤ ʚʦ ʌʣʘʥʜʨʠʠ. ʇʨʠ ʥʘʮʠʩʪʘʭ ʢʘʢ ʭʫʜʦʞʥʠʢ ʧʦʜʚʝʨʛʘʣʩʷ ʛʦ-

ʥʝʥʠʷʤ. ʇʦʟʜʥʝʝ ʧʦʣʫʯʠʣ ʟʚʘʥʠʝ ʧʨʦʬʝʩʩʦʨʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ 

ʂʘʨʣʩʨʫʵ. ɺ ʶʙʠʣʝʡʥʳʭ ʠʟʜʘʥʠʷʭ 2005 ʛ. ʧʨʠʚʦʜʷʪʩʷ 11 [1] ʠ 5 

[2] ʨʝʧʨʦʜʫʢʮʠʡ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʡ. 

ʂʘʨʣ ʐʤʠʜʪ-ʈʦʪʪʣʫʬʬ (ʈʦʪʪʣʫʬʬ, ʉʘʢʩʦʥʠʷ, 1884ð

1976, ɹʝʨʣʠʥ). ɺ 1905 ʛ. ʧʦʩʪʫʧʠʣ ʚ ɺʳʩʰʫʶ ʪʝʭʥʠʯʝʩʢʫʶ 

ʰʢʦʣʫ ʚ ɼʨʝʟʜʝʥʝ, ʯʪʦʙʳ ʫʯʠʪʴʩʷ ʘʨʭʠʪʝʢʪʫʨʝ ʚʤʝʩʪʝ ʩ ʕʨʠʭʦʤ 

ɻʝʢʢʝʣʝʤ, ʩ ʢʦʪʦʨʳʤ ʙʳʣ ʟʥʘʢʦʤ ʨʘʥʝʝ (ʈʦʪʪʣʫʬʬ ʠ ɼʸʙʝʣʴʥ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʩʦʩʝʜʩʪʚʫ, ʚ 35ð40 ʢʤ ʦʪ ɼʨʝʟʜʝʥʘ); ʯʝʨʝʟ ʜʚʘ 

ʛʦʜʘ ʧʨʝʢʨʘʪʠʣ ʫʯʝʙʫ, ʧʨʦʞʠʚʘʣ ʚ ɹʝʨʣʠʥʝ. ʇʦʩʣʝ ʦʙʷʟʘʪʝʣʴ-

ʥʦʡ ʚʦʝʥʥʦʡ ʩʣʫʞʙʳ ʚʝʨʥʫʣʩʷ ʚ ɹʝʨʣʠʥ. ʇʨʠ ʥʘʮʠʩʪʘʭ ʙʳʣ ʟʘ-

ʧʨʝʱʝʥ ʢʘʢ ʭʫʜʦʞʥʠʢ ʠ ʚ ʚʳʩʪʘʚʢʘʭ ʥʝ ʫʯʘʩʪʚʦʚʘʣ. ɺʧʦʩʣʝʜ-

ʩʪʚʠʠ, ʩʪʘʚ ʧʨʦʬʝʩʩʦʨʦʤ, ʧʨʝʧʦʜʘʚʘʣ ʚ ɹʝʨʣʠʥʝ ʠʟʷʱʥʳʝ ʠʩ-

ʢʫʩʩʪʚʘ. ɺ ʶʙʠʣʝʡʥʳʭ ʠʟʜʘʥʠʷʭ 2005 ʛ. ʧʨʠʚʦʜʷʪʩʷ 21 [1] ʠ 2 

[2] ʨʝʧʨʦʜʫʢʮʠʠ ʝʛʦ ʨʘʙʦʪ. 

 

 
ʆʙʲʝʜʠʥʝʥʠʝ ʭʫʜʦʞʥʠʢʦʚ 

 

ʉʪʘʨʰʠʡ ʙʨʘʪ ʕʨʠʭʘ ɻʝʢʢʝʣʷ ʧʦʟʥʘʢʦʤʠʣ ʝʛʦ ʩ ʫʞʝ ʫʯʠʚ-

ʰʠʤʩ̫ ʚ ɼʨʝʟʜʝʥʩʢʦʡ ʍʦʭʰʫʣʝ ʕʨʥʩʪʦʤ ʃʶʜʚʠʛʦʤ ʂʠʨʭʥʝ-

ʨʦʤ
2
. ɺʤʝʩʪʝ ʩ ʥʠʤ ʜʨʫʟʴʷ ʠ ʥʝʥʘʜʦʣʛʦ ʧʨʠʤʢʥʫʚʰʠʡ ʢ ʥʠʤ 

ʌʨʠʮ ɹʣʝʡʣʴ ʚ 1905 ʛ. ʦʩʥʦʚʘʣʠ ʦʙʲʝʜʠʥʝʥʠʝ ʭʫʜʦʞʥʠʢʦʚ 

çʄʦʩʪè (çBr¿ckeè). ɹʳʣʠ ʩʦʟʜʘʥʳ ʢʘʨʪʦʯʢʘ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʣ 

ʯʣʝʥ çʄʦʩʪʘè, ʧʨʠʛʣʘʰʝʥʠʝ ʥʘ ʦʪʢʨʳʚʘʶʱʫʶʩʷ ʚʳʩʪʘʚʢʫ, ʦʪ-

ʢʨʳʪʢʘ. çʇʦʩʨʝʜʩʪʚʦʤ ñʄʦʩʪʘò ʦʥʠ ʭʦʪʝʣʠ ʧʦʧʘʩʪʴ ʥʘ ʥʦʚʳʡ 

ʙʝʨʝʛè [2]. 

                                                 
1
 ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ [4] 

2
 ɺʧʦʩʣʝʜʩʪʚʠʠ ʯʣʝʥ ʇʨʫʩʩʢʦʡ ɸʍ [3]. 
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ɼʦʨʠʩ ʂʫʪʰʙʘʭ ʧʨʠʚʦʜʠʪ ʠʤʝʥʘ ʭʫʜʦʞʥʠʢʦʚ ʦʙʲʝʜʠʥʝʥʠʷ 

ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʕʨʠʭ ɻʝʢʢʝʣʴ (1883ð1970); ʂʘʨʣ 

ʐʤʠʜʪ-ʈʦʪʪʣʫʬʬ (1884ð1976); ʕʨʥʩʪ ʃʶʜʚʠʛ ʂʠʨʭʥʝʨ 

(1880ð1938); ʄʘʢʩ ʇʝʭʰʪʝʡʥ (1881ð1955); ʆʪʪʦ ʄʶʣʣʝʨ 

(1874ð1930); ʕʤʠʣʴ ʅʦʣʴʜʝ (1867ð1956) [2]. ɺ ʘʣʴʙʦʤʝ ʦʪʢʨʳ-

ʪʦʢ [1] ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʜʚʝ ʨʘʙʦʪʳ ʌ. ɹʣʝʡʣʷ: çʇʝʣʠʢʘʥè, 1904, 

ʛʨʘʚʶʨʘ ʥʘ ʜʝʨʝʚʝ, ʦʪʧʝʯʘʪʘʥʥʘʷ ʚ ʯʝʨʥʦʤ ʠ ʞʝʣʪʦʤ, 7 Ĭ 11,8 ʩʤ ʠ 

çʍʣʝʙ ʚ ʩʢʠʨʜʘʭè, 1907, ʘʢʚʘʨʝʣʴ, 24,5 Ĭ 34,5 ʩʤ. 

 
 

ʍʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʝʩʪʨ ʧʨʦʠʟʚʝʜʝʥʠʡ 

 

ɺʦʢʨʫʛ ʚʝʩʝʥʥʷʷ ʧʦʨʘ. ɸʢʚʘʨʝʣʴ. 21 Ĭ 30,2 ʩʤ. 1904. 

Karl Schmidt-Rottluff (1884ð1976). çFr¿hjahrsstimmungè. 

VG-Bild-Kunst, Bonn, 2005.  

(I) 

ɹʝʨʝʟʦʚʳʝ ʩʪʚʦʣʳ. ɸʢʚʘʨʝʣʴ ʠ ʢʠʪʘʡʩʢʘʷ ʪʫʰʴ. 27,8 Ĭ 

37,9 ʩʤ. 1905. 

Karl Schmidt-Rottluff (1884ð1976). çBirkenstªmmeè. 

VG-Bild-Kunst, Bonn, 2005. 

(II)  

ʄʦʣʦʜʦʡ ʯʝʣʦʚʝʢ ʠ ʜʝʚʫʰʢʘ. ʍʦʣʩʪ, ʤʘʩʣʦ. 70,5 Ĭ 

60,4 ʩʤ. 1909. 

Erich Heckel (1883ð1970). çJunger Mann und Mªdchenè. 

Nachlass Erich Heckel. D-78343 Hemmenhofen. 

(III)  

ɺʦʜʦʥʘʧʦʨʥʘʷ ʙʘʰʥʷ. ʍʦʣʩʪ, ʤʘʩʣʦ. 50 Ĭ 54 ʩʤ. 1910. 

Erich Heckel (1883ð1970). çDer Wasserturmè. 

Nachlass Erich Heckel. D-78343 Hemmenhofen. 

(IV) 

ɼʚʝ ʩʠʜʷʱʠʝ ʞʝʥʱʠʥʳ. ɻʨʘʚʶʨʘ ʥʘ ʜʝʨʝʚʝ, ʘʢʚʘʨʝʣʴ ʚ 

ʯʝʨʥʦʤ, ʞʝʣʪʦʤ, ʟʝʣʝʥʦʤ ʠ ʨʦʟʦʚʦʤ. 23,7/29,8 Ĭ 29,6 Ĭ 3 ʩʤ. 

1912. 

Erich Heckel (1883ð1970). çZwei sitzende Frauenè.  

Nahlass Erich Heckel. D-78343 Hemmenhofen. 

(V) 

ʋʪʠʥʘʷ ʩʝʤʴʷ. ɸʢʚʘʨʝʣʴ ʠ ʢʠʪʘʡʩʢʘʷ ʪʫʰʴ. 49 Ĭ 64,5 ʩʤ. 

1925. 

Karl Schmidt-Rottluff (1884ð1976). çEntenfamilieè. 

VG-Bild-Kunst, Bonn, 2005. 

(VI)  
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ʂʦʨʦʚ rʫ ʨʫʯʴʷ. ɸʢʚʘʨʝʣʴ. 50 Ĭ 68,5 ʩʤ. 1926/1927. 

Karl Schmidt-Rottluff (1884ð1976). çK¿he am Bachè. 

VG-Bild-Kunst, Bonn, 2005. 

(VII)  

ɺʦʜʷʥʳʝ ʣʠʣʠʠ. ɸʢʚʘʨʝʣʴ. 50,8 Ĭ 69,2 ʩʤ. 1934. 

Karl Schmidt-Rottluff (1884ð1976). çSeerosenè. 

VG-Bild-Kunst, Bonn, 2005. 

(VIII)  

ʃʝʩ. ɸʢʚʘʨʝʣʴ ʠ ʢʠʪʘʡʩʢʘʷ ʪʫʰʴ. 48,2 Ĭ 68 ʩʤ. 1936. 

Karl Schmidt-Rottluff (1884ð1976). çWaldè. 

VG-Bild-Kunst, Bonn, 2005 

(IX) 

ʇʝʡʟʘʞ ʩ ʢʘʤʳʰʘʤʠ. ɸʢʚʘʨʝʣʴ ʠ ʢʠʪʘʡʩʢʘʷ ʪʫʰʴ. 49 Ĭ 

69 ʩʤ. ʆʢ. 1937. 

Karl Schmidt-Rottluff (1884ð1976). çSchilflandschaftè. 

G VG-Bild-Kunst, Bonn, 2005. 

(X) 

ʑʫʢʘ. ɸʢʚʘʨʝʣʴ ʠ ʢʠʪʘʡʩʢʘʷ ʪʫʰʴ. 56 Ĭ 76 ʩʤ. 1939. 

Karl Schmidt-Rottluff (1884ð1976). çDer Hechtè. 

VG-Bild-Kunst, Bonn, 2005. 

(XI)  

ʀʨʠʩʳ. ɸʢʚʘʨʝʣʴ ʠ ʢʠʪʘʡʩʢʘʷ ʪʫʰʴ. 50 Ĭ 69,5 ʩʤ. 1941. 

Karl Schmidt-Rottluff (1884ð1976). çSchwertlilienè. 

VG-Bild-Kunst, Bonn, 2005. 

(XII)  

 
 

ʈʝʤʠʥʠʩʮʝʥʮʠʠ 

 

ʈʳʙʘʢʠ ʠ ʦʭʦʪʥʠʢʠ ʫʰʝʜʰʝʛʦ XX ʚ., ʨʝʛʫʣʷʨʥʦ ʧʦʩʝʱʘʚ-

ʰʠʝ çɺʘʣʝʪ-ʥʠʢè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ çʧʦ ʪʫ ʩʪʦʨʦʥʫ ʉʘʤʙʠʠè, ʚ 

ʧʨʠʢʦʨʥʝʚʦʤ ʫʯʘʩʪʢʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ, ʥʘʚʝʨʥʦʝ, ʫʚʠʜʝʣʠ ʙʳ 

ʩʚʦʠ çʐʝʩʪʴ ʜʝʨʝʚʴʝʚè ʥʘ ʧʦʵʪʠʯʥʦʡ ʘʢʚʘʨʝʣʠ (I) ʠ ʞʝʣʘʝʤʳʡ 

ʦʙʲʝʢʪ (XI); ʥʝ ʩʣʳʰʥʳ ʣʠ ʥʘʤ ʢʨʠʢʠ ʧʘʩʫʱʠʭʩʷ ʛʫʩʝʡ? ʇʝʨʝ-

ʥʦʯʝʚʘʚ, ʦʥʠ ʫʩʪʨʝʤʷʪʩʷ ʚʜʦʣʴ ʢʦʩʳ ʜʘʣʴʰʝ ʥʘ ʩʝʚʝʨ. çʃʝʩè 

(IX) ʦʧʨʝʜʝʣʝʥʥʦ ʫʟʥʘʚʘʝʤ: ʵʪʦ 26ð28-ʡ ʢʠʣʦʤʝʪʨʳ ɿʝʣʝʥʦ-

ʛʨʘʜʩʢʦʛʦ ʰʦʩʩʝ; ʠʟ ʧʦʜʨʦʩʪʘ ʚʳʛʣʷʜʳʚʘʝʪ ʠ ʪʫʪ ʞʝ ʧʨ̫ʯʝʪʩʷ 

ʣʘʩʢʘ, ʟʘʩʣʳʰʘʚ ʧʝʨʝʢʣʠʯʢʫ ʛʨʠʙʥʠʢʦʚ. 

çɹʝʨʝʟʦʚʳʝ ʩʪʚʦʣʳè (ʇ) ʩʘʤʠ ʧʦ ʩʝʙʝ ʘʣʣʝʶ ʥʝ ʦʙʨʘʟʫʶʪ ð 

ʦʥʠ ʚʳʩʘʞʝʥʳ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʚʳʤʦʱʝʥʥʦʛʦ ʙʫʣʳʞʥʠʢʦʤ 

ʧʨʦʩʝʣʢʘ, ʛʦʜ ʟʘ ʛʦʜʦʤ ʟʘʩʳʧʘʝʤʦʛʦ ʦʧʘʜʘʚʰʝʡ ʧʝʨʝʧʨʝʚʘʶʱʝʡ 
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ʣʠʩʪʚʦʡ. ʇʦ ʜʦʨʦʛʝ ʥʠʢʪʦ ʥʝ ʝʟʜʠʪ ʥʠ ʚʝʨʭʦʤ, ʥʠ ʚ ʧʦʚʦʟʢʝ, ʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʣʝʩʥʳʝ çʵʢʠʧʘʞʠè ʧʦʚʨʝʞʜʘʶʪ ʢʘʤʝʥʥʦʝ ʧʦ-

ʣʦʪʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʝʜʠʥʫ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. 

ʊʨʘʥʩʧʦʨʪ ʠ ʝʛʦ ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʙʳʣʠ ʚ ʙʦʣʴʰʝʤ ʝʜʠʥʩʪʚʝ ʩ 

ʞʠʚʦʡ ʧʨʠʨʦʜʦʡ ʩʪʦʣʝʪʠʝ ʥʘʟʘʜ; ʜʘʞʝ ʫ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʦ 

ʧʦʣʦʩʝ ʦʪʯʫʞʜʝʥʠʷ ʢʦʪʦʨʦʡ ʞʠʪʝʣʠ ʧʦʣʝʡ ʠ ʣʝʩʦʚ ʜʦ ʩʠʭ ʧʦʨ 

ʜʦʙʠʨʘʶʪʩʷ ʚ ʛʦʨʦʜ [7]. ɽʜʚʘ ʣʠ çɺʦʜʦʥʘʧʦʨʥʘʷ ʙʘʰʥʷè (IV) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʚʲʝʟʜʝ ʚ 

ɹʝʨʥʰʪʘʡʥʣʘʥʜ ʚ ʐʪʘʣʫʧʧʦʥʝʥʝ-ʅʝʩʪʝʨʦʚʝ, ʥʦ ʥʘʧʦʤʠʥʘʝʪ 

ʪʘʢʦʚʫʶ. 

çʇʝʡʟʘʞ ʩ ʢʘʤʳʰʘʤʠè (X) ð ʵʪʦ çʥʘʰè ʧʝʡʟʘʞ ʧʦʜ 
çʥʘʰʠʤè ʥʝʙʦʤ ð ʚ ʜʝʪʘʣʷʭ, ʚ ʮʝʣʦʤ. ɻʝʦʛʨʘʬʠʯʝʩʢʠ ð ʵʪʦ 

ʙʝʨʝʛ ʢʦʩʳ ʩʦ ʩʪʦʨʦʥʳ ʟʘʣʠʚʘ. ʄʠʢʨʦʧʝʡʟʘʞʠ ʩ ʠʨʠʩʘʤʠ (ʍII) 
ʠ ʚʦʜʷʥʳʤʠ ʣʠʣʠʷʤʠ (VIII) ʥʦʩʪʘʣʴʛʠʯʝʩʢʠ ʠ ʩʝʟʦʥʥʦ ʪʦʯʥʦ 

ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʥʘʰʠ ʧʝʰʝʭʦʜʥʳʝ ʤʘʨʰʨʫʪʳ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 
ʣʝʪʘ, ʥʝʠʟʙʝʞʥʦ ʠʟʦʙʠʣʫʶʱʠʝ ʩʳʨʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠ ʤʝʥʷʶ-

ʱʝʡʩʷ ʮʚʝʪʦʚʦʡ ʛʘʤʤʦʡ. ʉʫʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʴʶ (VI) ʠ (VII) ʠ ʞʠʟʥʴʶ ʚ ʵʪʠʭ ʤʝʩʪʘʭ, ʢʘʢ ʠ ʚʳ-

ʩʘʞʝʥʥʳʝ ʜʝʨʝʚʴʷ, ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʦʩʪʘʚʣʷʶʱʠʤ çʬʝʥʦʤʝʥʘ 
ʂʫʨʰʩʢʦʡ ʢʦʩʳè ð ʩʪʦʣʴ ʞʝ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʢʘʢ ʠ ʥʘʪʫʨʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. ʆʥʠ ʬʦʨʤʠʨʫʶʪ ʝʝ ʦʙʣʠʢ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʦʩʪʘ-
ʪʦʯʥʦ ʜʘʚʥʦ. ɺʦʟʤʦʞʥʦ, ʩʦ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʂʫʨʰʩʢʦʡ 

ʢʦʩʳ ʢʘʢ ʝʜʠʥʦʛʦ ʦʙʲʝʢʪʘ. ɽʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ çʫʜʦʙʥʦʝè ʧʨʦ-
ʩʪʠʨʘʥʠʝ, ʩʦʧʨʷʛʘʶʱʝʝ ʟʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʶʞʥʳʡ 

ʙʝʨʝʛ ɹʘʣʪʠʢʠ ʩ ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʚʦʩʪʦʯʥʳʤ 

ʙʝʨʝʛʦʤ, ʥʝ ʤʦʛʣʦ ʥʝ ʙʳʪʴ ʫʪʠʣʠʟʠʨʦʚʘʥʦ. ʉʩʳʣʢʠ ʥʘ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʨʭʝʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳ, ʥʦ ʝʜʚʘ ʣʠ ʫʤʝʩʪʥʳ ʚ ʦʯʝʨʢʝ, 
ʧʦʩʚʷʱʝʥʥʦʤ 100-ʣʝʪʠʶ ʥʝʤʝʮʢʦʛʦ ʵʢʩʧʨʝʩʩʠʦʥʠʟʤʘ. 

ʏʝʣʦʚʝʢ ʜʝʷʪʝʣʴʥʳʡ ʠ ʯʝʣʦʚʝʢ ʯʫʚʩʪʚʫʶʱʠʡ (III ), (V) ð 
ʩʤ. ʪʘʢʞʝ ʧʣʘʩʪʠʢʫ ʙʝʟʤʦʣʚʥʳʭ ʜʠʘʣʦʛʦʚ ʆʪʪʦ ʄʶʣʣʝʨʘ ʠ 

ʂʘʨʣʘ ʐʤʠʜʪʘ-ʈʦʪʪʣʫʬʬʘ, ʘ ʪʘʢʞʝ çʈʳʙʘʮʢʠʝ ʣʦʜʢʠ ʥʘ ɹʘʣʪʠ-

ʢʝè ʧʦʩʣʝʜʥʝʛʦ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ [6] ð ʥʝʧʨʝʤʝʥʥʳʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʬʝʥʦʤʝʥʘ ʂʫʨʩhʢʦʡ ʢʦʩʳ. 
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