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ʋɼʂ [639.27:594.1](265.54)"2019" 
 

ʃ.ʉ. ɸʬʝʡʯʫʢ 
 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ  

ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ (ʊʀʅʈʆ),  

ɺʣʘʜʠʚʦʩʪʦʢ, 690091 

e-mail: larisa.afeychuk@tinro-center.ru 

 

ʉʆʉʊʆʗʅʀɽ ʇʈʆʄʓʉʃʆɺʓʍ ʉʂʆʇʃɽʅʀʁ ɸʅɸɼɸʈʓ ɹʈʆʋʊʆʅɸ  

(ANADARA BROUGHTONII) ɺ ɿɸʃʀɺɽ ʇɽʊʈɸ ɺɽʃʀʂʆɻʆ 

(ʗʇʆʅʉʂʆɽ ʄʆʈɽ) ʇʆ ʄɸʊɽʈʀɸʃɸʄ 2019 ɻʆɼɸ 
 

ɺ ʨʘʙʦʪʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ɹʨʦʫʪʦʥʘ ʚ ɸʤʫʨʩʢʦʤ ʠ ʋʩʩʫ-

ʨʠʡʩʢʦʤ ʟʘʣʠʚʘʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ 2019 ʛ. ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʣʶʩʢʦʚ ʚ ʩʢʦʧʣʝʥʠʷʭ ʥʘ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 167 ʢʤ
2
 ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 62 ʤʣʥ ʵʢʟ. ʆʙʱʠʡ ʟʘʧʘʩ ʥʘʩʯʠʪʳʚʘʝʪ 12,5 ʪʳʩ. ʪ, ʧʨʦ-

ʤʳʩʣʦʚʳʡ ï 9,7 ʪʳʩ. ʪ. ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʯʘʩʪʴ ʩʢʦʧʣʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 6,3 ʪʳʩ. ʪ. ʉʦʩʪʦʷʥʠʝ ʩʢʦʧ-

ʣʝʥʠʡ ʦʮʝʥʝʥʦ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʝ.  
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʜʘʨʘ ɹʨʦʫʪʦʥʘ, ʧʨʦʤʳʩʣʦʚʳʝ ʩʢʦʧʣʝʥʠʷ, ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ, ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ, ʦʙʱʠʡ ʟʘʧʘʩ, ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʯʘʩʪʴ, ʦʩʚʦʝʥʠʝ 

ʨʝʩʫʨʩʦʚ. 
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STATE OF ANADARA (ANADARA BROUGHTONII)  

COMMERCIAL CLUSTERS IN  PETER THE GREAT BAY (JAPANESE SEA)  

DUE TO THE DATA OBTAINED IN  2019 
 

Stock of the bivalve Anadara broughtonii in the Amur and the Ussuri Bays (Peter the Great Bay, Japanese 

Sea) is described based on the monitoring results in 2019. The total number of mollusks in clusters on a total area 

of about 167 km
2
 is about 62 million samples. The total stock amounts to 12,5 thousand tons, the commercial 

stock amounts to 9,7 thousand tons. The exploited part of the clusters is at the level of 6,3 thousand tons. The state 

of the clusters was estimated as relatively stable. 
 

Key words: Anadara broughtonii, commercial clusters, the Amur Bay, the Ussuri Bay, distribution, size 

composition, total stock, commercial stock, exploited part, resource development. 

 

ɸʥʘʜʘʨʘ ɹʨʦʫʪʦʥʘ (Anadara broughtonii Schrenck, 

1867) ï ʜʚʫʩʪʚʦʨʯʘʪʳʡ ʟʘʨʳʚʘʶʱʠʡʩʷ ʤʦʣʣʶʩʢ (ʨʠʩ. 1), 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ 

ʚ ʩʪʨʘʥʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʇʨʠʤʦʨʴʝ.  ɹʣʘʛʦʜʘʨʷ 

ʙʦʛʘʪʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ ʧʨʦ-

ʜʫʢʪʦʚ ʠʟ ʘʥʘʜʘʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ʇʨʦʤʳʩʣʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʶʞʥʦʤ 

ʇʨʠʤʦʨʴʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝ-

ʣʠʢʦʛʦ ï ʚ ʩʝʚʝʨʥʳʭ ʯʘʩʪʷʭ ɸʤʫʨʩʢʦʛʦ ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ 

ʟʘʣʠʚʦʚ. ʇʨʦʤʳʩʝʣ ʘʥʘʜʘʨʳ ʚ ʟʘʣʠʚʘʭ ʚʝʜʫʪ ʜʨʘʞʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʥʘʯʠʥʘʷ ʩ 2000-ʭ ʛʦʜʦʚ. 

 

ʈʠʩ. 1. ɸʥʘʜʘʨʘ ɹʨʦʫʪʦʥʘ 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ɽʞʝʛʦʜʥʳʡ ʚʳʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 0,3 ʪʳʩ. ʪ. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʚʳʣʦʚʣʝʥʥʦʡ ʘʥʘʜʘʨʳ ʵʢʩ-

ʧʦʨʪʠʨʫʶʪ ʚ ʗʧʦʥʠʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚ ʤʝʞ-

ʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ ʙʳʣ ʧʦʩʚʷʱʝʥ ʨʷʜ ʨʘʙʦʪ [1ï5]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʚ ʟʘʣʠʚʝ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 2019 ʛ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ ʧʨʝʜʝʣʘʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʚ ʩʝʚʝʨʥʳʭ ʯʘʩʪʷʭ ɸʤʫʨ-

ʩʢʦʛʦ ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʤʦʪʦʙʦʪʝ ʜʨʘʞʥʳʤ ʩʧʦ-

ʩʦʙʦʤ ʩ ʠʶʥʷ ʧʦ ʦʢʪʷʙʨʴ 2019 ʛ. ʋʯʝʪʥʳʝ ʜʨʘʛʠʨʦʚʘʥʠʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 200 ʤ ʨʘʩʧʦʣʘʛʘ-

ʣʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 2 ʜʦ 12 ʤ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʝʪʢʝ ʩʪʘʥʮʠʡ. ɺ ʢʘʞʜʦʤ ʜʨʘʛʠʨʦʚʘʥʠʠ 

ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʘʥʘʜʘʨʳ ʚ ʰʪʫʯʥʦʤ ʠ ʚʝʩʦʚʦʤ ʚʳʨʘʞʝʥʠʠ. ɸʥʘʣʠʟ ʫʣʦʚʦʚ ʠ ʧʨʦʤʝʨʳ 

ʤʦʣʣʶʩʢʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ. ɺ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ, ʚ ʮʝʣʦʤ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ 166,84 ʢʤ
2
, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 222 ʫʯʝʪʥʳʭ ʜʨʘʛʠʨʦʚʘʥʠʷ, ʧʨʦʤʝʨʝʥʦ 4 032 ʦʩʦʙʝʡ ʘʥʘʜʘ-

ʨʳ (ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ï 134,52 ʢʤ
2
, 148 ʜʨʘʛʠʨʦʚʘʥʠʡ, 3119 ʵʢʟ., ʚ ʋʩʩʫʨʠʡʩʢʦʤ ï 32,32 ʢʤ

2
,  

74 ʜʨʘʛʠʨʦʚʘʥʠʷ, 913 ʵʢʟ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺʩʝ ʚʳʣʦʚʣʝʥʥʳʝ ʤʦʣʣʶʩʢʠ ʧʦʩʣʝ ʧʨʦʤʝʨʦʚ ʙʳʣʠ 

ʚʳʧʫʱʝʥʳ ʚ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʚ ʞʠʚʦʤ ʚʠʜʝ. ʄʘʪʝʨʠʘʣʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʦʚ 

ʧʨʦʛʨʘʤʤ Statistica, Map Info Professional ʠ Microsoft Office Excel.  

ʈʘʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ ʦʙʱʝʛʦ ʠ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʦʚ ʩʢʦʧʣʝʥʠʡ 

ʤʦʣʣʶʩʢʘ ʧʨʦʚʦʜʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʧʦʣʠʛʦʥʦʚ (ʧʦʣʠʛʦʥʳ ʊʠʩʩʝʥʘ ʠʣʠ ʷʯʝʡʢʠ ɼʠʨʠʭʣʝ ï ɺʦʨʦʥʦʛʦ), ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ MapInfo. ʇʨʠ ʨʘʩʯʝʪʝ ʨʝʩʫʨʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʦʧʣʝʥʠʡ ʧʨʠ-

ʤʝʥʷʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʣʦʚʠʩʪʦʩʪʠ (ʂʋ), ʨʘʚʥʳʡ 0,2.      

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʠ ʫʜʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʘʥʘʜʘʨʳ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʦʣʣʶʩʢʦʚ ʙʳʣʘ ʤʦʟʘʠʯʥʦʡ (ʨʠʩ. 2).  

 

 
 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʘʥʘʜʘʨʳ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʂʋ = 1) 

 

ʉ ʫʯʝʪʦʤ ʂʋ = 0,2 ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʘʥʘʜʘʨʳ ʚ ʩʢʦʧʣʝʥʠʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʙʳʣʘ  

0,59 ʵʢʟ./ʤ
2
, ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ï 119,5 ʛ/ʤ

2
, ʚ ʩʢʦʧʣʝʥʠʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʙʳʣʠ ʥʠʞʝ ʠ ʩʦʩʪʘʚʣʷʣʠ 0,45 ʵʢʟ./ʤ
2 
ʠ 75,2 ʛ/ʤ

2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʨʘʡʦʥʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʦʚʘ 

ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3 ʜʦ 7 ʤ. ɺ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʚ ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʧʣʦʪʥʦʩʪʴ ʙʳʣʘ ʚ ʧʨʝʜʝ-

ʣʘʭ 0,9 ʵʢʟ./ʤ
2
, ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 183 ʛ/ʤ

2
, ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ï ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 0,54 ʵʢʟ./ʤ
2
 ʠ 91 ʛ/ʤ

2
, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʜʘʥʥʳʤʠ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ.  

ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʘʥʘʜʘʨʳ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ ʝʛʦ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3 ʠ ʚ ʪʘʙʣ. 1. ʇʨʦʤʳʩʣʦʚʳʡ ʨʘʟʤʝʨ ʘʥʘʜʘʨʳ ʧʨʠʥʷʪ 80 ʤʤ  

ʧʦ ʜʣʠʥʝ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʙʘʩʩʝʡʥʘ. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 

 

8 
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ʈʠʩ. 3. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʊʘʙʣʠʮʘ 1 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  

ʜʣʠʥʳ ʨʘʢʦʚʠʥʳ, 

ʤʤ 

ʄʠʥʠʤʫʤ, 

ʤʤ 

ʄʘʢʩʠʤʫʤ, 

ʤʤ 

ʄʝʜʠʘʥʘ, 

ʤʤ 

ʄʦʜʘ, 

ʤʤ 

ʉʪʘʥʜʘʨʪʥʦʝ  

ʦʪʢʣʦʥʝʥʠʝ, 

ʤʤ 

ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ 

91 12 135 90 88 13,84 

ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ 

83 49 116 82 78 10,44 

ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʩʢʦʧʣʝʥʠʡ ɸʤʫʨʩʢʦʛʦ ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʦʚ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʟʣʠ-

ʯʠʷ. ʄʦʣʣʶʩʢʠ ʠʟ ʩʢʦʧʣʝʥʠʷ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʪʫʛʦʨʦʩʣʳʤʠ, ʯʝʤ ʤʦʣʣʶʩʢʠ 

ʠʟ ʩʢʦʧʣʝʥʠʷ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʛʜʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ. 

ʇʦʵʪʦʤʫ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʦʩʦʙʠ ʘʥʘʜʘʨʳ ʢʨʫʧʥʝʝ, ʯʝʤ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ.  

ɼʣʷ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʩʢʦʧʣʝʥʠʷ ʘʥʘʜʘʨʳ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʭʘʨʘʢʪʝʨʥʦ ʯʠʩʣʝʥʥʦʝ ʩʙʣʠ-

ʞʝʥʠʝ ʪʘʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ ʨʘʢʦʚʠʥʳ, ʤʝʜʠʘʥʘ  

ʠ ʤʦʜʘ. ʏʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥʳ ʨʘʢʦʚʠʥʳ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʙʣʠʟʢʦ ʢ  ʥʦʨʤʘʣʴʥʦʤʫ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʙʘʣʘʥʩʦʤ ʧʦʧʦʣʥʝʥʠʷ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʩʦʙʝʡ (ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʧʨʦʤʳʩʣʦʚʦʡ) 

ʚ ʩʢʦʧʣʝʥʠʠ. ɼʦʣʷ ʧʨʦʤʳʩʣʦʚʳʭ ʦʩʦʙʝʡ ʚ ʩʢʦʧʣʝʥʠʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 81%, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʝʡ 2009, 2010, 2018 ʛʛ.  

ɺ ʩʢʦʧʣʝʥʠʠ ʤʦʣʣʶʩʢʦʚ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʜʦʣʷ ʧʨʦʤʳʩʣʦʚʳʭ ʦʩʦʙʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 60%, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʝʡ 2013, 2017 ʛʛ. ʄʥʦʛʦʯʠʩʣʝʥʥʳ ʤʦʣ-

ʣʶʩʢʠ ʩ ʜʣʠʥʦʡ ʨʘʢʦʚʠʥʳ ʦʪ 68 ʜʦ 96 ʤʤ, ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 83% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 

 

9 

ɺ ʨʘʟʤʝʨʥʦʤ ʩʦʩʪʘʚʝ ʘʥʘʜʘʨʳ ʚʳʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʥʘʷ ʛʨʫʧʧʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʘʷ ʥʘ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʤ ʨʳʥʢʝ çʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʯʘʩʪʴ ʩʢʦʧʣʝʥʠʷè ï ʵʪʦ ʤʦʣʣʶʩʢʠ ʩ ʜʣʠʥʦʡ ʨʘʢʦʚʠʥʳ ʦʪ 80 ʜʦ 

96 ʤʤ. ɺ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʪʘʢʠʭ ʦʩʦʙʝʡ ʙʳʣʦ 51%, ʘ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ï 48%. 

ɼʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 

ʈʝʩʫʨʩʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʦʧʣʝʥʠʷ 
ʇʣʦɦʘʜʴ, 

 ʢʤ2 
ʏʠʩʣʝʥʥʦʩʪʴ, 

ʤʣʥ ʵʢʟ. 

ʆʙʱʠʡ ʟʘʧʘʩ, 

ʪʳʩ. ʪ 

ʇʨʦʤ. ʟʘʧʘʩ, 

ʪʳʩ. ʪ 

ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ 134,52 53,005 10,689 8,658 

ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ 32,32 9,213 1,793 1,076 

 

ʇʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘ ʦʙʱʝʡ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ 166,84 ʢʤ
2
 ʥʘʩʯʠʪʳʚʘʣʦʩʴ 

62,218 ʤʣʥ ʵʢʟ. ʤʦʣʣʶʩʢʦʚ, ʦʙʱʠʡ ʟʘʧʘʩ ʦʮʝʥʝʥ ʚ 12,482 ʪʳʩ. ʪ, ʧʨʦʤʳʩʣʦʚʳʡ ï 9,734 ʪʳʩ. ʪ. 

ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʯʘʩʪʴ ʩʢʦʧʣʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 6,3 ʪʳʩ. ʪ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʘʥʘʜʘʨʳ ʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʩʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʨʝʩʫʨʩʳ ʘʥʘʜʘʨʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3 ʜʦ 7 ʤ, ʪ. ʝ. ʚ ʨʘʡʦʥʝ ʠʥʪʝʥʩʠʚ-

ʥʦʛʦ ʣʦʚʘ. ɺ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʟʜʝʩʴ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 47 ʤʣʥ ʵʢʟ. ʩ ʦʙʱʠʤ ʟʘʧʘʩʦʤ, ʩʦʩʪʘʚ-

ʣʷʶʱʠʤ 9,35 ʪʳʩ. ʪ, ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ï 5,8 ʤʣʥ ʵʢʟ. ʠ 1,16 ʪʳʩ. ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ɺ ʩʢʦʧʣʝʥʠʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3 ʜʦ 7 ʤ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ 88% ʟʘʧʘʩʘ ʘʥʘʜʘ-

ʨʳ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ï 84% (ʨʠʩ. 4). 

 

ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ 

  
 

ʈʠʩ. 4. ɹʘʪʠʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʦʚ ʘʥʘʜʘʨʳ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ  

 

ʆʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʜʦʙʳʯʠ ʘʥʘʜʘʨʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʢʦʧʣʝʥʠʝ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʝʝ 85% ʨʝʩʫʨʩʦʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʤʦʣʣʶʩʢʦʚ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

(ʪʘʙʣ. 3).   

ʊʘʙʣʠʮʘ 3 

ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ  ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ɿʘʣʠʚʳ 
ʏʠʩʣʝʥʥʦʩʪʴ, ʤʣʥ 

ʵʢʟ. 

ʆʙʱʠʡ ʟʘʧʘʩ, 

ʪʳʩ. ʪ 

ʇʨʦʤʳʩʣʦʚʳʡ 

ʟʘʧʘʩ, ʪʳʩ. ʪ 

ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ 

ʯʘʩʪʴ, ʪʳʩ. ʪ 

ɸʤʫʨʩʢʠʡ 85,19% 85,66% 88,91% 86,37% 

ʋʩʩʫʨʠʡʩʢʠʡ 14,81% 14,34% 11,09% 13,63% 

ɺʉɽɻʆ 100% 100% 100% 100% 

 

ʇʦ ʜʘʥʥʳʤ ʨʝʩʫʨʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʘʥʘʜʘʨʳ ʟʘ-

ʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚ 2019 ʛ., ʚʦʟʤʦʞʥʦ ʠʟʲʷʪʠʝ ʧʦʨʷʜʢʘ 289 ʪ ʘʥʘʜʘʨʳ (ʧʨʦʜʫʢʮʠʷ ï 798 ʪ; 

ʵʣʠʤʠʥʠʨʦʚʘʥʥʘʷ ʙʠʦʤʘʩʩʘ ï 509 ʪ; ʧʨʠʨʦʩʪ ï 289 ʪ), ʠʣʠ ʦʢʨʫʛʣʝʥʥʦ 300 ʪ. 

ɺʳʣʦʚ ʘʥʘʜʘʨʳ ʚ 2019 ʛ. ʥʝ ʧʨʝʚʳʩʠʣ 85% ʦʪ ʚʳʜʝʣʷʝʤʦʡ ʢʚʦʪʳ (295 ʪ, ʠʣʠ ʦʢʦʣʦ 3% ʦʪ 

ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʘ ʤʦʣʣʶʩʢʦʚ ɸʤʫʨʩʢʦʛʦ ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʦʚ). ɿʘ 10 ʣʝʪ ʦʩʚʦʝʥʠʷ ʨʝʩʫʨ-

ʩʦʚ ʘʥʘʜʘʨʳ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚʳʣʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 88% ʦʪ ʚʳʜʝʣʷʝʤʦʡ ʢʚʦ-

ʪʳ, ʫʩʨʝʜʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 295 ʪ. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 

 

10 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ, ʧʨʦʚʝʜʝʥʥʦʛʦ  

ʚ 2019 ʛ. ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʩʝʚʝʨʥʳʭ ʯʘʩʪʝʡ ɸʤʫʨʩʢʦʛʦ ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʦʚ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʘ ʧʣʦʱʘʜʠ 166,84 ʢʤ
2 
ʥʘʩʯʠʪʳʚʘʣʦʩʴ 62,218 ʤʣʥ ʵʢʟ. ʤʦʣʣʶʩʢʦʚ, ʦʙʱʠʡ ʟʘʧʘʩ ʦʮʝʥʝʥ  

ʚ 12,482 ʪʳʩ. ʪ, ʧʨʦʤʳʩʣʦʚʳʡ  ï 9,734 ʪʳʩ. ʪ.  ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʯʘʩʪʴ ʩʢʦʧʣʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʨʦʚʥʝ 6,3 ʪʳʩ. ʪ. 

ɺ ʜʚʫʭ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʠʟʲʷʪʠʶ 

0,3 ʪʳʩ. ʪ. ʘʥʘʜʘʨʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3% ʦʪ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʘ ʠʣʠ 4,8% ʦʪ ʵʢʩʧʣʫʘʪʠʨʫʝ-

ʤʦʡ ʯʘʩʪʠ ʤʦʣʣʶʩʢʦʚ ʩʢʦʧʣʝʥʠʡ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʠʟʲʷʪʠʝ ʚ ʜʘʥʥʦʤ ʦʙʲʝʤʝ ʥʝ ʥʘʥʦʩʠʪ 

ʫʱʝʨʙʘ ʨʝʩʫʨʩʘʤ ʚʠʜʘ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʥʘ ʢʨʘʶ ʘʨʝʘʣʘ, ʧʦ-ʧʨʝʞʥʝʤʫ ʘʢʪʫʘʣʝʥ, ʪ. ʢ. ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʠʟʤʝʥʝʥʠʷ-

ʤʠ, ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʧʨʝʜʝʣʘʭ ʩʢʦʧʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ  ʧʝʨʩʧʝʢʪʠʚʫ 

ʦʮʝʥʢʠ ʦʙʱʝʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʣʦʚʘ (ʆɼʋ).  

 

ʃʠʪʝʨʘʪʫʨʘ 

 
1. ɸʬʝʡʯʫʢ ʃ.ʉ. ʉʦʩʪʦʷʥʠʝ ʨʝʩʫʨʩʦʚ ʘʥʘʜʘʨʳ ɹʨʦʫʪʦʥʘ (Anadara broughtonii, Schrenk, 1867) 

ʠʟ ʩʢʦʧʣʝʥʠʷ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ // ʅʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʙʦʣʦʚʩʪʚʘ: ʄʘʪʝʨʠʘʣʳ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  (18ï19 ʤʘʷ 2017 ʛ.). ï ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʨʳʙʚʪʫʟ, 2017. ï ʉ. 70ï75. 

2. ɸʬʝʡʯʫʢ ʃ.ʉ. ɼʠʥʘʤʠʢʘ ʨʝʩʫʨʩʦʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ɹʨʦʫʪʦʥʘ (Anadara 

broughtonii) ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) // ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʤʦʨʷ ʠ ʠʭ ʙʘʩʩʝʡʥʳ: 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʝʩʫʨʩʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ: ʄʘʪʝʨʠʘʣʳ II ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ ʛʦʜʫ ʵʢʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ (3ï4 ʦʢʪʷʙʨʷ 2017 ʛ.). ï 

ɺʣʘʜʠʚʦʩʪʦʢ: ɼʘʣʴʥʝʚʦʩʪ. ʬʝʜʝʨʘʣ. ʫʥ-ʪ, 2017. ï ʉ. 8ï11. 

3. ɸʬʝʡʯʫʢ ʃ.ʉ. ʄʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʨʝʩʫʨʩʦʚ ʘʥʘʜʘʨʳ ɹʨʦʫʪʦʥʘ (Anadara broughtonii)  

ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) // ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʠʭ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʭʨʘʥʘ, ʧʨʦʤʳʩʣʦʚʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: ʄʘʪʝʨʠʘʣʳ IX ɺʩʝ-

ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (20ï22 ʤʘʨʪʘ 2018 ʛ.). ï ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ: ʂʘʤʯʘʪɻʊʋ, 2018. ï ʉ. 15ï19. 

4. ɸʬʝʡʯʫʢ ʃ.ʉ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʤʳʩʣʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʘʥʘʜʘʨʳ ɹʨʦʫʪʦʥʘ 

(Anadara broughtonii) ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

2018 ʛʦʜʘ) // ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʠʭ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʭʨʘʥʘ, ʧʨʦʤʳʩʣʦʚʦʝ ʠ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: ʄʘʪʝʨʠʘʣʳ ʍ ʅʘʮʠʦʥʘʣʴʥʦʡ (ɺʩʝʨʦʩʩʠʡʩʢʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ (19ï21 ʤʘʨʪʘ 2019 ʛ.). ï ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ: ʂʘʤʯʘʪʊʋ, 2019. ï ʉ. 6ï10.  

5. ɸʬʝʡʯʫʢ ʃ.ʉ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʤʳʩʣʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʘʥʘʜʘʨʳ ɹʨʦʫʪʦʥʘ 

(Anadara broughtonii) ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ) //ɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ: ʄʘʪʝʨʠʘʣʳ II ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (15ï17 ʤʘʷ 2019 ʛ.). ï ʂʝʨʯʴ: ʂɻʄʊʋ, 2019. ï ʉ. 267ï271. 
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ʉʆʆɹʑɽʉʊɺɸ ɹʆʂʆʇʃɸɺʆɺ (AMPHIPODA , GAMMARIDEA )  

ʄʗɻʂʀʍ ɻʈʋʅʊʆɺ ɸɺɸʏʀʅʉʂʆʁ ɻʋɹʓ (ʖɻʆ-ɺʆʉʊʆʏʅɸʗ ʂɸʄʏɸʊʂɸ)  

ɺ 2019 ɻʆɼʋ 
 

ɺʳʷʚʣʝʥʦ 46 ʚʠʜʦʚ ʥʝʧʨʦʤʳʩʣʦʚʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, 34 ʠʟ ʥʠʭ ʧʨʠʰʣʠʩʴ ʥʘ ʜʦʣʶ ʘʤʬʠʧʦʜ (ʛʘʤʤʘʨʠʜ). 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʙʠʦʤʘʩʩʳ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʦʪʤʝʯʝʥʳ ʙʣʠʞʝ ʢ ʚʳʭʦʜʫ ʠʟ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʥʘ ʧʝʩʯʘ-

ʥʦʤ ʛʨʫʥʪʝ. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ Gammaridea ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ 2019 ʛ. ʩʦʩʪʘʚʠʣʘ 354 ʵʢʟ./ʤ
2
 

ʚʝʩʥʦʡ ʠ 240 ʵʢʟ. ʤ/
2
 ʦʩʝʥʴʶ, ʩʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ï 1,48 ʛ/ʤ

2
 ʠ 1,12 ʛ/ʤ

2
. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʠʞʝ, ʯʝʤ ʦʧʠ-

ʩʘʥʥʳʝ ʜʣʷ ʦʪʢʨʳʪʳʭ ʚʦʜ ʂʘʤʯʘʪʢʠ. ʇʦ ʠʥʜʝʢʩʘʤ ʧʣʦʪʥʦʩʪʠ ʚʳʜʝʣʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʛʘʤʤʘʨʠʜ, ʦʧʨʝʜʝʣʝʥʳ 

ʨʫʢʦʚʦʜʷʱʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʠ ʩʣʫʯʘʡʥʳʝ ʚʠʜʳ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ. ʇʦʢʘʟʘʥʳ 

ʩʝʟʦʥʥʳʝ ʩʤʝʥʳ ʚʠʜʦʚ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ, ʘʤʬʠʧʦʜʳ, ʛʘʤʤʘʨʠʜʳ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʠʥʜʝʢʩ 

ʧʣʦʪʥʦʩʪʠ. 
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AMPHIPOD COMMUNITIES ( AMPHIPODA,  GAMMARIDEA) IN SOFT SOILS  

OF THE AVACHA BAY (SOUTH -EASTERN KAMCHATKA) IN 2019  

 
46 species of non-commercial crustaceans were identified. 34 of them were amphipods (gammarids). Maxi-

mum biomass and population densities were noted closer to the mouth of the Avacha Bay on sandy ground. The 

average population density of Gammaridea in 2019 was 354 samples /m
2
 in spring and 240 samples/m

2
 in autumn, 

the average biomass was 1,48 g/m
2
 and 1,12 g/m

2
. These indicators are lower than those described for open waters 

of Kamchatka. Using density indices, gammarid communities were identified, the leading, characteristic and ran-

dom species of soft ground communities of the Avacha Bay were determined. Seasonal changes of species in 

communities are revealed. 

 

Key words: macrozoobenthos, amphipods, gammarids, quantitative indicators, density index. 

 

 

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʙʝʥʪʦʬʘʫʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʅ.ɸ. ɻʨʝʙʥʠʮʢʠʤ  

ʚ çʀʟʚʝʩʪʠʷʭ ɺʦʩʪʦʯʥʦ-ʩʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʘ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʨʫʩʩʢʦʛʦ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪ-

ʚʘè [1]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʘʚʪʦʨ ʩʦʦʙʱʘʣ ʦ ʥʘʭʦʜʢʘʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ ʙʝʩʧʦʟʚʦ-

ʥʦʯʥʳʭ ʠ ʨʳʙ ʚ ʜʨʘʛʦʚʳʭ ʠ ʥʝʚʦʜʥʳʭ ʫʣʦʚʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʢʘʟʳʚʘʣ ʥʘ çʦʩʦʙʦ ʦʙʨʘʪʠʚʰʠʝ ʥʘ 

ʩʝʙʷ ʚʥʠʤʘʥʠʝ Copepoda ʠ Amphipodaè. ʆʥ, ʥʝ ʫʢʘʟʳʚʘʷ ʚʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʚʳʜʝʣʠʣ ʥʝ-

ʩʢʦʣʴʢʦ ʬʦʨʤ ʘʤʬʠʧʦʜ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʚ ʘʩʮʠʜʠʷʭ ʠ ʤʝʜʫʟʘʭ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ɸ.ʄ. ʇʦʧʦʚ ʧʦʢʘʟʘʣ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʨʦʙʝʥʪʦʩʘ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʚ 8 ʙʠʦʮʝʥʦʟʦʚ, ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ çʥʝʩʢʦʣʴʢʦ ʬʦʨʤè ʘʤʬʠʧʦʜ, 

ʚʩʪʨʝʯʝʥʥʳʭ ʧʦʚʩʝʤʝʩʪʥʦ [2].  

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ ʧʦ ʦʧʠʩʘʥʠʶ ʜʦʥʥʦʡ ʬʘʫʥʳ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ  

[3ï7] ʥʦʩʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʙʝʥʪʦʩʘ  

ʩ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʩ ʫʢʘʟʘʥʠʝʤ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʢʦʧʣʘʚʦʚ. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʇʦʩʣʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʝʨʝʨʳʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʥʪʦʩʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ  

ʩ 1982 ʧʦ 1985 ʛ. ʢʦʣʣʝʢʪʠʚʦʤ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʂʘʤʯʘʪʩʢʦʛʦ ʦʪʜʝʣʘ ʀɹʄ ɼɺʅʎ ɸʅ 

ʉʉʉʈ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʦʜʦʣʘʟʥʳʭ ʠ ʜʥʦʯʝʨʧʘʪʝʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʙʳʣʘ ʩʦʙʨʘʥʘ 281 ʧʨʦʙʘ. ʕʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʘʚʫ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤʠ ʢʘʢ ʚ ʬʘʫʥʠ-

ʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʪʘʢ ʠ ʚ ʧʣʘʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 46 ʚʠʜʦʚ ʘʤʬʠʧʦʜ, ʧʦʢʘʟʘʥʘ ʠʭ ʟʦʦʛʝʦ-

ʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʫʢʘʟʘʥʳ ʧʣʦʪʥʦʩʪʥʳʝ ʠ ʙʠʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ [8]. 

ʇʨʠ ʚʩʝʡ ʮʝʥʥʦʩʪʠ ʵʪʦʡ ʨʘʙʦʪʳ ʘʚʪʦʨʳ ʥʝ ʧʨʦʚʦʜʠʣʠ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʘʢ ʙʝʥʪʦʩʘ 

ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʚʳʜʝʣʝʥʠʷ ʩʦʦʙʱʝʩʪʚ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʩʦ-

ʦʙʱʝʩʪʚ ʤʘʢʨʦʙʝʥʪʦʩʘ.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʧʦʢʘʟʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʦʙʱʝʩʪʚ 

Gammaridea ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ ʩʫʙʣʠʪʦʨʘʣʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʚ ʧʨʝʜʝʣʘʭ ʩʦʦʙʱʝʩʪʚ ʵʪʦʡ ʛʨʫʧʧʳ.  

ɺ ʤʘʝ ʠ ʩʝʥʪʷʙʨʝ 2019 ʛ. ʚʳʧʦʣʥʝʥʳ ʩʲʝʤʢʠ ʙʝʥʪʦʩʘ ʧʦ ʩʭʝʤʝ ʫʯʝʪʥʳʭ ʩʪʘʥʮʠʡ (ʨʠʩ. 1, ʘ). 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ [9, 10] ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʜʥʦʯʝʨʧʘʪʝʣʷ çʆʢʝʘʥ-50è. ɺʦ ʚʨʝʤʷ ʩʲʝʤʢʠ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʠ ʦʧʠ-

ʩʘʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ.ʉ. ʂʦʥʩʪʘʥʪʠʥʦʚʘ [11] (ʨʠʩ. 1, ʙ).  

 

  

ʈʠʩ. 1. ʘ ï ʢʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʪʘʥʮʠʡ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʠʟʦʙʘʪ:1ï10  ï ʥʦʤʝʨʘ ʩʪʘʥʮʠʡ;  

ʙ ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʢʘʨʪʘ-ʩʭʝʤʘ ʛʨʫʥʪʦʚ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ: 1 ï ʩʝʨʦʚʦʜʦʨʦʜʥʳʡ ʠʣ; 

2 ï ʯʝʨʥʳʡ ʠʣ; 3 ï ʯʝʨʥʳʡ ʠʣ, ʰʣʘʢ; 4 ï ʯʝʨʥʳʡ ʠʣ, ʨʘʢʫʰʘ; 5 ï ʠʣ, ʠʣʠʩʪʳʡ ʧʝʩʦʢ;  6 ï ʤʝʣʢʠʡ ʠʣʠʩʪʳʡ ʧʝʩʦʢ; 7 ï ʧʝʩʦʢ 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʠ 

ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʢʘʞʜʦʡ ʧʨʦʙʳ ʧʨʦʠʟʚʦʜʠʣʠ ʚʟʚʝʰʠʚʘʥʠʝ ʠ ʧʦʜʩʯʝʪ 

ʦʨʛʘʥʠʟʤʦʚ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʝʨʝʩʯʝʪʦʤ ʥʘ 1 ʤ
2
 ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ. ʅʘʡʜʝʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʩʦʨʪʠʨʦ-

ʚʘʣʠ ʧʦ ʛʨʫʧʧʘʤ ʠ ʜʘʣʝʝ ʦʧʨʝʜʝʣʷʣʠ ʜʦ ʚʠʜʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʥʜʝʢʩʘ ʧʣʦʪʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ 

ʧʦ ʬʦʨʤʫʣʝ [12, 13]: 

ʩʨ
ʀʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ ,ʄ N= Ö  

ʛʜʝ ʄʩʨ ï ʩʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʚʠʜʘ, N ï ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʚʠʜʘ, ʦʧʨʝʜʝʣʷʣʠ ʨʦʣʴ ʚʠʜʦʚ ʘʤʬʠʧʦʜ 

ʚ ʧʨʝʜʝʣʘʭ ʩʦʦʙʱʝʩʪʚ: ʨʫʢʦʚʦʜʷʱʠʝ ï ʚʠʜʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʥʜʝʢʩʦʤ ʧʣʦʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ 

ï ʠʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʣʷ ʵʪʦʡ ʩʪʘʥʮʠʠ, ʠ ʩʣʫʯʘʡʥʳʝ ï ʠʥ-

ʜʝʢʩ ʧʣʦʪʥʦʩʪʠ ʤʝʥʴʰʝ ʚ ʪʨʠ ʠ ʙʦʣʝʝ ʨʘʟ, ʯʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ [14, 7]. ʅʘʟʚʘʥʠʝ ʩʦʦʙʱʝʩʪʚʘʤ ʜʘ-

ʚʘʣʠ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʝʤʫ (ʨʫʢʦʚʦʜʷʱʝʤʫ) ʚʠʜʫ ʠʣʠ ʚʠʜʘʤ, ʝʩʣʠ ʚ ʯʠʩʣʝ ʨʫʢʦʚʦʜʷʱʠʭ ʦʢʘʟʳʚʘ-

ʣʦʩʴ ʜʚʘ ʠʣʠ ʜʘʞʝ ʪʨʠ ʚʠʜʘ. ʂʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

Surfer, ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʨʘʩʯʝʪʳ ʠʥʜʝʢʩʦʚ ʧʣʦʪʥʦʩʪʠ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʚʳʧʦʣʥʷʣʠ ʚ ʧʨʦ-

ʛʨʘʤʤʝ Microsoft Excel. 

ɺ ʧʨʦʙʘʭ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ 2019 ʛ. ʥʘʤʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 46 ʪʘʢʩʦʥʦʚ ʥʝʧʨʦʤʳʩʣʦʚʳʭ 

ʨʘʢʦʦʙʨʘʟʥʳʭ, 34 ʠʟ ʥʠʭ ʦʪʥʝʩʝʥʳ ʢ ʘʤʬʠʧʦʜʘʤ (Amphipoda, Gammaridae); 6 ï ʢ ʢʫʤʦʚʳʤ ʨʘʢʘʤ 

(Cumacea), 3 ï ʢ ʜʝʢʘʧʦʜʘʤ (Decapoda); ʠʟʦʧʦʜʳ, ʤʠʟʠʜʳ ʠ ʦʩʪʨʘʢʦʜʳ ʜʦ ʚʠʜʘ ʥʘʤʠ ʥʝ ʦʧʨʝʜʝ-

ʣʷʣʠʩʴ (ʪʘʙʣ. 1). 

ʘ ʙ 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 

 

13 

ʊʘʙʣʠʮʘ 1 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʝʧʨʦʤʳʩʣʦʚʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ʧʨʦʙʘʭ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʚ 2019 ʛʦʜʫ 

ˉ 

ʧ/ʧ 
ʊʘʢʩʦʥ 

2019 

ʤʘʡ 

2019 

ʩʝʥʪ. 

ˉ 

ʧ/ʧ 
ʊʘʢʩʦʥ 

2019 

ʤʘʡ 

2019 

ʩʝʥʪ. 

1 Anonyx nugax pacificus +  24 Pleustomesus medius +  

2 Orchomenella minuta + + 25 Nototropis collingi + + 

3 Lysianassidae gen. sp. (juv.) + + 26 Melita sp.  + 

4 Eohaustorius eous + + 27 Pontogeneia ivanovi +  

5 Paraphoxus simplex + + 28 Ischyrocerus anguipes + + 

6 Paraphoxus oculatus + + 29 Ischyrocerus commensalis + + 

7 Grandifoxus longirostris + + 30 Ischyrocerus krascheninnikovi +  

8 Grandifoxus robustus + + 31 Unciola leucopis +  

9 Grandifoxus calcarata  + 32 Crassicorophium crassicorne + + 

10 Harpiniopsis gurjanovae +  33 Caprellidea  fam sp. +  

11 Phoxocepphalidae gen.sp.  + 34 Gammaridea fam.sp. + + 

12 Oediceros borealis  + 35 Diastylis alaskensis  + + 

13 Bathymedon langsdorfi  + 36 Diastylopsis davsoni calmani + + 

14 Rastroculodes longirostris +  37 Lampros beringi +  

15 Bathymedon sp. +  38 Eudorellopsis deformis + + 

16 Aceroides sp.  + 39 Eudorella minor  + 

17 Oedicerothidae gen.sp. +  40 Cumacea fam.sp.  + 

18 Protomedeia fasciata + + 41 Mysida fam.sp.  + 

19 Protomedeia grandimana + + 42 Isopoda fam. sp.  + 

20 Protomedeia popovi + + 43 Ostracoda fam. sp. + + 

21 Protomedeia sp.  + 44 Decapoda fam. sp. +  

22 Photis sp. +  45 Eualis machilentus +  

23 Pleusymtes uncigera + + 46 Pagurus sp.  + 

ɺ ʤʘʝ 2019 ʛ. ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʘ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʠʣʠ 

975,6 ʵʢʟ./ʤ
2
 ʠ 702,032 ʛ/ʤ

2
, ʘ ʚ ʩʝʥʪʷʙʨʝ ï 2 406,8 ʵʢʟ./ʤ

2
 ʠ 973,5 ʛ/ʤ

2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʫʢʘʟʳʚʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʙʠʦʤʘʩʩ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ, ʛʜʝ ʩʨʝʜ-

ʥʷʷ ʙʠʦʤʘʩʩʘ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1 ʢʛ ʥʘ 1 ʤ
2
 ʜʥʘ [15]. 

ʉʨʝʜʠ ʥʝʧʨʦʤʳʩʣʦʚʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʘʤʬʠʧʦʜʳ ʷʚʣʷʣʠʩʴ ʜʦʤʠʥʘʥʪʘʤʠ ʢʘʢ ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʧʦ ʙʠʦʤʘʩʩʝ (ʨʠʩ. 2). 

 

  

  

ʈʠʩ. 2. ʉʦʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʠ ʩʨʝʜʥʝʡ ʙʠʦʤʘʩʩʳ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟʤʦʚ  

ʢ ʦʙʱʝʤʫ ʜʥʦʯʝʨʧʘʪʝʣʴʥʦʤʫ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʫ ʚ 2019 ʛ. ʩ ʚʳʜʝʣʝʥʠʝʤ ʥʝʧʨʦʤʳʩʣʦʚʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ: 

ï ʜʦʣʠ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʧʦ ʛʨʫʧʧʘʤ ʚ ʤʘʝ (ʘ) ʠ ʚ ʩʝʥʪʷʙʨʝ (ʚ) 2019 ʛ; 

ï ʜʦʣʠ ʩʨʝʜʥʝʡ ʙʠʦʤʘʩʩʳ ʦʨʛʘʥʠʟʤʦʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʧʦ ʛʨʫʧʧʘʤ ʚ ʤʘʝ (ʙ) ʠ ʚ ʩʝʥʪʷʙʨʝ (ʛ) 2019 ʛ. 

Echinodermata 

0,50%

Mollusca

27,37%

Annelida

43,36%

Nemerthea

0,03% ʇʨʦʯʝʝ

0,73%

Amphipoda

95,0%

Cumacea

4,7 %

Ostracoda

0,1%

Decapoda

0,2%

Crustacea

27,67%

ʘ)

Echinodermata

16,61%

Mollusca

78,15%

Annelida

4,22%

Nemerthea

0,03%

ʇʨʦʯʝʝ

0,73%

Amphipoda

80 %

Cumacea

13,5%

Ostracoda

0,4%

Decapoda

6,1%
Crustacea

0,27%

ʙ)

Echinodermata 

0,60 %

Mollusca

20,61%

Annelida

67,71%

Nemerthea

0,03%
ʇʨʦʯʝʝ

0,30%

Amphipoda

94,1%
Cumacea

3,0%

Mysida

1,3%

Ostracoda

0,2%

Isopoda

0,2%

Decapoda

1,4%

Crustacea

10,62%

ʚ)

Echinodermata

16,31%

Mollusca

56,36%

Annelida

20,53%

Nemerthea

0,15%

ʇʨʦʯʝʝ

6,53%

Amphipoda

92,9%

Cumacea

2,7%
Mysida

2,6%

Isopoda

0,7%

Ostracoda

0,7%

Decapoda

1,6%

Crustacea

0,12%

ʛ)

ʘ 

ʛ 

ʙ 

ʚ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ɺ ʚʝʩʝʥʥʝʝ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʘʤʬʠʧʦʜ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ 

9 ʩʪ. (1 624 ʵʢʟ./ʤ
2
 ʠ 5,548 ʛ/ʤ

2
); ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʳʣʘ ʩʪ. 1, ʛʜʝ ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʦʤʤʝʥʩʘʣʘʤʠ ʩʝʤʝʡʩʪʚ 

Ischyroceridae, Corophiidae ï 764 ʵʢʟ./ʤ
2
 ʠ 3,068 ʛ/ʤ

2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʣʝʝ ʧʦ ʫʙʳʚʘʥʠʶ ʙʠʦʤʘʩ-

ʩʳ ʘʤʬʠʧʦʜ ʠʜʫʪ ʩʪʘʥʮʠʠ 10, 3 ʠ 4 ï 2,88 ʛ/ʤ
2
, 1,832 ʛ/ʤ

2
 ʠ 1,144 ʛ/ʤ

2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 3).  

ʅʘ ʦʩʪʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʘʤʬʠʧʦʜʳ ʠʣʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʠʣʠ ʙʳʣʠ ʝʜʠʥʠʯʥʳʤʠ. 

 

  
ɹʠʦʤʘʩʩʘ ʤʘʡ, ʛ/ʤ2 ɹʠʦʤʘʩʩʘ ʩʝʥʪʷʙʨʴ, ʛ/ʤ2 

  
ʇʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʤʘʡ, ʵʢʟ./ʤ2 ʇʣʦʪʥʦʩʪʴ  ʧʦʩʝʣʝʥʠʷ ʩʝʥʪʷʙʨʴ, ʵʢʟ./ʤ2 

ʈʠʩ. 3. ʂʘʨʪʳ-ʩʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʘʤʬʠʧʦʜ  

ʚ ʘʢʚʘʪʦʨʠʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ 2019 ʛ. 

ʆʩʝʥʴʶ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʳ ʘʤʬʠʧʦʜ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʥʘ ʩʪʘʥʮʠʷʭ ʩ ʠʣʠʩʪʳʤʠ ʠʣʠ ʧʝʩʯʘʥʳʤʠ ʛʨʫʥʪʘʤʠ ï 5, 9 ʠ 10. ʅʘ ʵʪʠʭ ʩʪʘʥʮʠʷʭ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝ-

ʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 324 ʵʢʟ./ʤ
2
, 1 748 ʵʢʟ./ʤ

2
 ʠ 236 ʵʢʟ./ʤ

2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʙʠʦʤʘʩʩʝ 1,332 ʛ/ʤ

2
, 

8,584 ʛ/ʤ
2
 ʠ 1,06 ʛ/ʤ

2
 (ʨʠʩ. 3). ʅʘ ʦʩʪʘʣʴʥʳʭ ʩʪʘʥʮʠʷʭ ʘʤʬʠʧʦʜʳ ʚʩʪʨʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʦ ʠ ʩʫʱʝ-

ʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʥʝ ʠʛʨʘʣʠ. 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʘʤʬʠʧʦʜ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʩʦʩʪʘʚʠʣʘ (354,4 Ñ 162,80) ʵʢʟ./ʤ
2
 

ʚʝʩʥʦʡ ʠ (240,4 Ñ 171,33) ʵʢʟ./ʤ
2
 ʦʩʝʥʴʶ. ɹʠʦʤʘʩʩʘ ʘʤʬʠʧʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧ-

ʧʘʤʠ ʦʨʛʘʥʠʟʤʦʚ ʥʝʚʝʣʠʢʘ (ʩʤ. ʨʠʩ. 2) ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ (1,48 Ñ 0,589) ʛ/ʤ
2
 ʚʝʩʥʦʡ 

ʠ (1,12 Ñ 0,843) ʛ/ʤ
2
 ʦʩʝʥʴʶ (ʨʠʩ. 3).  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʝʡ ʙʠʦʤʘʩʩʦʡ ʘʤʬʠʧʦʜ ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ [7, 16, 17] 

ʙʠʦʤʘʩʩʘ ʵʪʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʥʘʤʥʦʛʦ ʥʠʞʝ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ɹʠʦʤʘʩʩʘ ʘʤʬʠʧʦʜ ʰʝʣʴʬʘ ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ 

ʐʝʣʴʬʦʚʘʷ ʟʦʥʘ ɹʠʦʤʘʩʩʘ, ʛ/ʤ2 ʐʝʣʴʬʦʚʘʷ ʟʦʥʘ ɹʠʦʤʘʩʩʘ, ʛ/ʤ2 

ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ 2,6 Ñ 0,74 ʂʨʦʥʦʮʢʠʡ ʟʘʣʠʚ 8,9 Ñ 1,93 

ʂʘʤʯʘʪʩʢʠʡ ʟʘʣʠʚ 4,4 Ñ 1,10 ʶʛʦ-ʚʦʩʪʦʢ ʂʘʤʯʘʪʢʠ 25,2 Ñ 7,3 

 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʥʜʝʢʩʦʚ ʧʣʦʪʥʦʩʪʠ ʚʳʷʚʣʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʛʘʤʤʘʨʠʜ: ʚʝʩʥʦʡ 2019 ʛ. ï 

4 ʩʦʦʙʱʝʩʪʚʘ, ʦʩʝʥʴʶ ï 3 (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ʉʦʦʙʱʝʩʪʚʘ ʛʘʤʤʘʨʠʜ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ 2019 ʛʦʜʫ 

ʉʦʦʙʱʝʩʪʚʦ ʉʪʘʥʮʠʠ ɻʨʫʥʪ * 

ʤʘʡ 2019 ʛʦʜʘ 

çI. commensalis + I. anquipesè**; ʭʘʨʘʢʪʝʨʥʳʝ: O. minuta, P. uncigera 1, 2, 3, 4 ʏʀ, H2S ʠʣ 

çP. grandimana + P. fasciataè; ʭʘʨʘʢʪʝʨʥʳʝ: I. commensalis, O. minuta;  

ʩʣʫʯʘʡʥʳʝ: P. uncigera ʠ Protomedeia sp 
5 ʀʣ 

çO. minutaè; ʭʘʨʘʢʪʝʨʥʳʝ: H. gurjanovae, E. eous, P. simplex. P. fasciata, 

C. crassicorne, U. leucopis; ʩʣʫʯʘʡʥʳʝ: I. krascheninnikovi, P. medius 
9 ʄʀʇ 

çA. nugax p. + E. eous + G. longirostrisè; ʭʘʨʘʢʪʝʨʥʳʝ: G. robustus , P. simplex, 

O. minuta, N. collingi, R. longirostris, Bathymedon sp.; ʩʣʫʯʘʡʥʳʝ: P. oculatus, 

C. crassicorne 

10 ʇ 

ʩʝʥʪʷʙʨʴ 2019 ʛʦʜʘ 

çP. uncigeraè; ʭʘʨʘʢʪʝʨʥʳʝ: I. ʩommensalis 1 H2S  ʠʣ 

çP. grandimana + P. fasciataè; ʭʘʨʘʢʪʝʨʥʳʝ: O. minuta, P. fasciata, P. simplex, 

B. langsdorfi, Melita sp.; ʩʣʫʯʘʡʥʳʝ: I. commensalis, P. popovi, P. ʦculatus 
5, 8, 9 

ʀʣ, ʏʀ + ʈ, 

ʄʀʇ 

çE. eous + G. longirostrisè; ʭʘʨʘʢʪʝʨʥʳʝ: G. robustus , G.calcarata P. simplex, 

Phoxocephalidae gen. sp., O. minuta, N. collingi, O. borealis, Aceroides sp.;  

ʩʣʫʯʘʡʥʳʝ: P. uncigera, C. crassicorne 

10 ʇ  

* ʏʀ ï ʯʝʨʥʳʡ ʠʣ, H2S ʠʣ ï ʩʝʨʦʚʦʜʦʨʦʜʥʳʡ ʠʣ, ʈ ï ʨʘʢʫʰʘ, ʇ ï ʧʝʩʦʢ, ʄʀʇ ï ʤʝʣʢʠʡ ʠʣʠʩʪʳʡ ʧʝʩʦʢ;  

** ï ʞʠʨʥʳʤ ʢʫʨʩʠʚʦʤ ʦʙʦʟʥʘʯʝʥʳ ʥʘʟʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚ. 
 

ɺ ʩʝʥʪʷʙʨʝ ʥʘ ʩʪ. 6 ʠ 7 ʛʘʤʤʘʨʠʜʳ ʙʳʣʠ ʝʜʠʥʠʯʥʳʤʠ ʠ ʧʦʪʦʤʫ ʦʪʥʝʩʝʥʳ ʥʘʤʠ ʢ ʩʣʫʯʘʡʥʳʤ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʘʤʬʠʧʦʜ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʠʤʝʝʪ ʚʠʜʦʚʳʝ ʠ ʩʝʟʦʥʥʳʝ ʦʪʣʠʯʠʷ, 

ʫʢʘʟʘʪʴ ʧʨʠʯʠʥʳ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘ ʥʝʣʴʟʷ, ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ. ʋʯʠʪʳʚʘʷ, ʯʪʦ, ʦʙʣʘʜʘʷ ʢʦʨʦʪʢʠʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ, ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ, 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʪʠʚʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, 

ʘʤʬʠʧʦʜʳ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʫʜʦʙʥʳʤ ʠʥʜʠʢʘʪʦʨʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ. 
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EXPERIENCE OF AUTONO MOUS NESTS-INCUBATORS USAGE 
 

The possibility of using artificial nests-incubators for incubating Pacific salmon roe and obtaining resilient 

offspring was tested. As a planting material, chum salmon roe was used at the eye stage. The tests were carried out 

in artificial conditions ï in a closed water supply system. The results of experiments showed that the survival rate 

of developing eggs and hatched free embryos reaches 100%. 

 

Key words: chum salmon, egg incubation, nest-incubator, closed water supply system. 

 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ 

ʨʝʛʠʦʥʝ, ʠ ʥʘ ʂʘʤʯʘʪʢʝ ʚ ʪʦʤ ʯʠʩʣʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʣʦʩʦʩʝʚʳʭ ʟʘʚʦʜʘʭ (ʃʈɿ), 

ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʣʠʙʦ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʪʝʨʷʥʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʣʠʙʦ ʚ ʧʦ-

ʣʫʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʭ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʨʝʢʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 60 ʣʦʩʦʩʝʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ  

[1, 2]. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʂʘʤʯʘʪʢʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʷʪʴ ʣʦʩʦʩʝʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʦʚ ʦʙʱʝʡ 

ʤʦʱʥʦʩʪʴʶ ʚʳʧʫʩʢʘ ʦʢʦʣʦ 40ï45 ʤʣʥ ʵʢʟ. ʤʦʣʦʜʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʢʝʪʳ, 

ʥʝʨʢʠ, ʯʘʚʳʯʠ ʠ ʢʠʞʫʯʘ [3ï5]. ʉʦʚʨʝʤʝʥʥʳʝ ʣʦʩʦʩʝʚʳʝ ʨʳʙʦʚʦʜʥʳʝ ʟʘʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ 

(ʘʧʧʘʨʘʪʳ ɸʪʢʠʥʩʦʥʘ ʠ ʯʘʩʪʠʯʥʦ NOPAD) ʠ ʧʦʜʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʠ ʚ ʙʘʩʩʝʡʥʘʭ ʩ ʝʞʝʜʥʝʚʥʳʤ 

ʢʦʨʤʣʝʥʠʝʤ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʩʫʪʢʠ [6]. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʤʦʣʦʜʴʶ ʣʦʩʦʩʝʡ ʦʧʨʝʜʝʣʝʥʥʳʭ (ʥʦʨ-

ʤʘʪʠʚʥʳʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʝ ʚʳʧʫʩʢʘʶʪ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ï ʚʦʜʦʝʤʳ, ʥʘ ʙʝʨʝʛʘʭ 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʃʈɿ. ʉʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʡʢʠ ʠ ʜʘʣʴʥʝʡʰʝʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʃʈɿ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ, ʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʯʘʩ-

ʪʫʶ ʥʠʟʢʘʷ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦ-

ʮʝʩʩ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʚʥʝʟʘʚʦʜʩʢʠʭ ʤʝʪʦʜʦʚ ʠʥʢʫʙʘʮʠʠ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʥʦʤʥʳʝ ʛʥʝʟʜʘ-ʠʥʢʫʙʘʪʦʨʳ. ʇʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʦʙʨʘʟʮʳ ʪʘʢʠʭ ʠʥʢʫʙʘʪʦʨʦʚ ʠ ʦʧʳʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʣʦʩʦʩʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʚ 2003 ʛ. ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘ ʨʝʢʘʭ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʘ ʪʘʢʞʝ ʥʘ ʦ. ʉʘʭʘʣʠʥ ʜʣʷ ʪʠʭʦʦʢʝ-

ʘʥʩʢʠʭ ʣʦʩʦʩʝʡ [7ï9]. ʅʘ ʂʘʤʯʘʪʢʝ ʧʝʨʚʳʝ ʦʧʳʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʥʝʟʜ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʚ 1950-ʭ ʛʦʜʘʭ ʥʘ ʂʘʨʳʤʘʡʩʢʦʤ ʥʘʙʣʶʜʘʪʝʣʴʥʦʤ ʧʫʥʢʪʝ ʂʘʤʯʘʪʅʀʈʆ. ʉʣʝʜʫʶʱʘʷ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʧʦʧʳʪʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʥʝʟʜ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʚ ʩʝʨʝʜʠʥʝ ʚʪʦʨʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ 

ʪʝʢʫʱʝʛʦ ʚʝʢʘ [4, 5]. ɼʣʷ ʵʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ çʛʥʝʟʜʘè ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʨʢʘʩ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʘʨ-

ʤʘʪʫʨʳ, ʦʙʪʷʥʫʪʦʡ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʪʴʶ ʩ ʷʯʝʝʡ 10Ĭ10 ʤʤ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʜʣʷ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʢʝʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʛʥʝʟʜʘ-ʠʥʢʫʙʘʪʦʨʳ ʪʠʧʘ çʐʘʡʙʘè, ʥʝʧʣʦʭʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʩʝʙʷ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ [9ï10],  

ʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ï ʧʨʦʪʦʪʠʧ ʤʦʜʝʣʠ ʠʥʢʫʙʘʪʦʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ 

ʢʘʬʝʜʨʝ çɺʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ, ʨʳʙʦʣʦʚʩʪʚʦ ʠ ʘʢʚʘʢʫʣʴʪʫʨʘè (ɺɹ) ʂʘʤʯʘʪɻʊʋ. ʀʪʦʛʠ ʵʪʦʛʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ. 

ɼʣʷ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʢʝʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʪʠʧʘ ʛʥʝʟʜ-ʠʥʢʫʙʘʪʦʨʦʚ: ʪʠʧʘ çʐʘʡʙʘè ʠ ʧʨʦ-

ʪʦʪʠʧ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʢʚʘʜʨʘʪʥʳʡ ʩʝʪʯʘʪʳʡ ʷʱʠʢ ʠʟ ʧʠʱʝʚʦʛʦ ʧʦʣʠʤʝʨʘ ʨʘʟʤʝʨʦʤ 

330Ĭ330Ĭ100 ʤʤ ʩ ʢʨʳʰʢʦʡ ʠʟ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʛʦ ʧʣʘʩʪʠʢʘ (ʨʠʩ. 1).  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 14 ʥʦʷʙʨʷ 2018 ʛ. ʥʘ ʇʘʨʘʪʫʥʩʢʦʤ ʨʳʙʦʚʦʜʥʦʤ ʣʦʩʦʩʝʚʦʤ 

ʟʘʚʦʜʝ (ʇʃʈɿ) ʙʳʣʦ ʧʨʠʦʙʨʝʪʝʥʦ 1 500 ʠʢʨʠʥʦʢ ʢʝʪʳ ʥʘ ʩʪʘʜʠʠ çʛʣʘʟʢʘè. ʀʢʨʘ ʧʦ 500 ʰʪ. ʩ ʩʦ-

ʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʥʦʨʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʙʳʣʘ ʨʘʟʤʝʱʝʥʘ ʚ ʪʨʠ ʛʥʝʟʜʘ-ʠʥʢʫʙʘʪʦʨʘ:  

ʚ ʜʚʘ ʪʠʧʘ çʐʘʡʙʘè ʠ ʚ ʤʦʜʝʣʴ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʥʘ ʢʘʬʝʜʨʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʫʩʪʘʥʦʚʢʠ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʢʚʘʨʠʫʤ ʝʤʢʦʩʪʴʶ 500 ʣ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʪʦʯʥʦʩʪʠ ʚʦʜʳ. ɺʦʜʦʦʙʤʝʥ ʚ ʛʥʝʟʜʘʭ-

ʠʥʢʫʙʘʪʦʨʘʭ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʝʝ ʦʯʠʩʪʢʦʡ ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʥʝʰʥʝʛʦ ʬʠʣʴʪʨʘ  

Jebo-865UV.  

 

 
 

ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʠʠ ʛʥʝʟʜ-ʠʥʢʫʙʘʪʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ: 

ʩʣʝʚʘ ï ʛʥʝʟʜʦ-ʠʥʢʫʙʘʪʦʨ çʐʘʡʙʘè, ʩʧʨʘʚʘ  ï ʧʨʦʪʦʪʠʧ ʠʥʢʫʙʘʪʦʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʢʘʬʝʜʨʝ ɺɹ ʂʘʤʯʘʪɻʊʋ 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʝʨʚʳʝ ʯʝʪʚʝʨʦ ʩʫʪʦʢ ʛʥʝʟʜʘ-ʠʥʢʫʙʘʪʦʨʳ ʩ ʟʘʣʦʞʝʥʥʦʡ ʚ ʥʠʭ ʠʢʨʦʡ ʥʘʭʦʜʠ-

ʣʠʩʴ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʫʯʴʷ ʊʨʝʟʫʙʝʮ. ʅʦ ʠʟ-ʟʘ ʫʛʨʦʟʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 18 ʥʦʷʙʨʷ 

2018 ʛ. ʠʭ ʧʝʨʝʥʝʩʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʘʢʚʘʨʠʘʣʴʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ʢʘʬʝʜʨʳ ɺɹ, ʛʜʝ ʦʥʠ ʥʘ-

ʭʦʜʠʣʠʩʴ ʚ ʫʩʪʘʥʦʚʢʝ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʝʤʢʦʩʪʴ ʋɿɺ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ ʪʦʣʴʢʦ ʜʚʘ ʛʥʝʟʜʘ-ʠʥʢʫʙʘʪʦʨʘ. ʀʢʨʘ ʥʝ ʚʦʰʝʜʰʝʛʦ ʚ ʋɿɺ 

ʛʥʝʟʜʘ-ʠʥʢʫʙʘʪʦʨʘ (ʪʠʧ çʐʘʡʙʘè) ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʣʷ ʫʯʝʙʥʳʭ ʮʝʣʝʡ. 

ʈʝʛʫʣʷʨʥʦ, ʨʘʟ ʚ ʜʚʦʝ ʩʫʪʦʢ, ʚ ʘʢʚʘʨʠʫʤʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʟʘʤʝʥʘ 1/3 ʦʙʲʝʤʘ ʚʦʜʳ. ɺ ʧʦʤʝʱʝ-

ʥʠʠ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʫʩʪʘʥʦʚʢʘ, ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 9ï10ÜC. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 9 ʜʦ 10,1ÜC, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 9,35ÜC 

(ʨʠʩ. 2). ʂʦʣʝʙʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʢʠʩʣʦʪʥʦʩʪʠ (pʅ) ʚ ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʠ 6ï6,8 (ʚ ʩʨʝʜ-

ʥʝʤ 6,6), ʘ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ï 9,34ï9,99 ʤʛ/ʣ (ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 9,66 ʤʛ/ʣ). 

ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʚ ʪʘʢʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʠʣʘ  

22 ʩʫʪʦʢ. ʇʝʨʚʳʝ ʩʚʦʙʦʜʥʳʝ ʵʤʙʨʠʦʥʳ ʧʦʷʚʠʣʠʩʴ ʥʘ 17 ʩʫʪʢʠ ʧʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ ʛʥʝʟʜ ʠʥʢʫʙʘ-

ʪʦʨʦʚ ʚ ʋɿɺ, ʘ ʠʭ ʤʘʩʩʦʚʳʡ ʚʳʢʣʝʚ ʚ ʦʙʦʠʭ ʛʥʝʟʜʘʭ ʧʨʦʠʟʦʰʝʣ 17 ʜʝʢʘʙʨʷ 2018 ʛ. ɼʣʠʥʘ ʠ ʤʘʩʩʘ 

ʪʝʣʘ ʚʳʢʣʶʥʫʚʰʠʭʩʷ ʩʚʦʙʦʜʥʳʭ ʵʤʙʨʠʦʥʦʚ ʢʝʪʳ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 168ï171 ʤʤ (ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 169 ʤʤ) ʠ 122,3ï418,1 ʤʛ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 195,6 ʤʛ), ʚʩʝʛʦ ʠʟʤʝʨʝʥʦ 20 ʵʢʟʝʤʧʣʷʨʦʚ. 

ɻʠʙʝʣʴ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠʢʨʳ ʚ ʧʨʦʮʝʩʩʝ ʠʥʢʫʙʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʳʢʣʶʥʫʚʰʠʭʩʷ ʩʚʦʙʦʜʥʳʭ ʵʤ-

ʙʨʠʦʥʦʚ ʚ ʦʙʦʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʛʥʝʟʜ-ʠʥʢʫʙʘʪʦʨʦʚ ʥʝ ʦʪʤʝʯʝʥʘ. ɺʳʢʣʶʥʫʚʰʠʭʩʷ ʣʠʯʠʥʦʢ ʧʦ-

ʤʝʩʪʠʣʠ ʚ ʤʠʥʠ-ʋɿɺ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʨʘʱʠʚʘʥʠʷ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʢʝʪʳ 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʙʝ ʢʦʥʩʪʨʫʢʮʠʠ ʛʥʝʟʜ-

ʠʥʢʫʙʘʪʦʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʧʨʠʤʝʥʝʥʠʶ ʜʣʷ ʠʥʢʫʙʘʮʠʠ ʠʢʨʳ ʢʝʪʳ, ʘ ʚʦʟʤʦʞʥʦ,  

ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʦʜʦʙʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʠʭ ʠʩʧʳʪʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ï ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʨʝʩʪʠʣʠʱʘʭ. 
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(ɿɸʃʀɺ ʇɽʊʈɸ ɺɽʃʀʂʆɻʆ, ʗʇʆʅʉʂʆɽ ʄʆʈɽ)  

 
ʀʟʫʯʝʥ ʨʘʟʤʝʨʥʦ-ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʩʢʦʧʣʝʥʠʡ ʤʠʟʠʜ Paracanthomysis shikhotaniensis ʠ Neomysis mirabilis 

ʚ ʨʘʡʦʥʝ ʦ-ʚʘ ʈʝʡʥʝʢʝ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʚ ʤʘʝ ï ʦʢʪʷʙʨʝ 2015 ʛ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʩʘʤʦʢ P. shikhotaniensis ʩʦʩʪʘʚʠʣ 22,5 ʤʤ, ʩʘʤʮʦʚ ï 18,3 ʤʤ; ʩʘʤʦʢ N. mirabilis ï 18,2 ʤʤ, ʩʘʤʮʦʚ ï 17,1 ʤʤ.  
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P. shikhotaniensis ʚ ʠʶʥʝ ï ʩʝʥʪʷʙʨʝ ʜʦʤʠʥʠʨʦʚʘʣʠ ʩʘʤʢʠ (60,0ï73,9%), ʚ ʦʢʪʷʙʨʝ ï ʤʦʣʦʜʴ (66,7%). 
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SIZE AND GENDER COMPOSITION OF MYSID PARACANTHOMYSIS SHIKHOTANIENSIS 

AND NEOMYSIS MIRABILIS IN THE AREA OF REINECKE ISLAND  

(PETER THE GREAT BAY, JAPAN SEA)  

 
Size and gender composition of mysid Paracanthomysis shikhotaniensis and Neomysis mirabilis, collected in 

the area of Reinecke Island (Peter the Great Bay, Japanese Sea) during May-October 2015 was studied. The max-

imum size of P. shikhotaniensis females was 22,5 mm, males was 18,3 mm; N. mirabilis females was 18,2 mm, 

males was 17,1 mm. N. mirabilis females prevailed (86,0ï92,8%) in the gender ratio during May-June.  

P. shikhotaniensis females prevailed (60,0ï73,9%) in the gender ratio during June ï September, juveniles pre-

vailed (66,7%) in October. 

 

Key words: mysid, Paracanthomysis shikhotaniensis, Neomysis mirabilis, size and gender composition,  

Peter the Great Bay, Japan Sea. 
 

 

ʄʠʟʠʜʳ (Crustacea: Mysidacea) ï ʚʳʩʰʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʥʘʜʦʪʨʷʜʘ Peracarida, ʥʘʩʝʣʷʶʱʠʝ 

ʤʦʨʩʢʠʝ, ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʧʨʝʩʥʳʝ ʚʦʜʦʝʤʳ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʧʠʪʘʥʠʷ ʤʥʦʛʠʭ 

ʨʳʙ, ʤʦʛʫʪ ʫʧʦʪʨʝʙʣʷʪʴʩʷ ʚ ʧʠʱʫ ʯʝʣʦʚʝʢʦʤ [1]. ɺ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚʦʜʠʪʩʷ 11 ʚʠʜʦʚ ʤʠ-

ʟʠʜ, ʦʜʥʘʢʦ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʦʙʠʪʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʪʨʠ ʚʠʜʘ: Neomysis awatschensis, N. mirabilis  

ʠ Paracanthomysis shikhotaniensis. ɼʚʘ ʧʦʩʣʝʜʥʠʭ ʚʠʜʘ ʦʪʤʝʯʝʥʳ ʚ ʨʘʡʦʥʝ ʦ-ʚʘ ʈʝʡʥʝʢʝ [2ï4]. 

N. mirabilis (Czerniavsky, 1882) ï ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʡ ʙʦʨʝʘʣʴʥʳʡ ʚʠʜ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʩʝ-

ʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʦʪ ʉʘʥʛʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʜʦ ɸʥʘʜʳʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʂʦʤʘʥʜʦʨʩʢʠʭ ʦʩʪ-

ʨʦʚʦʚ ʠ ɸʣʷʩʢʠ, ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʠ ʥʘʩʝʣʷʶ-

ʱʠʡ ʚʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ ī1,6 ʜʦ +24Üʉ ʠ ʩʦʣʝʥʦʩʪʴʶ 15ï34,3 eps [5]. ʆʙʠʪʘʝʪ ʦʥ ʥʘ ʛʣʫʙʠʥʘʭ 

ʦʪ 0,2 ʜʦ 140 ʤ. 

P. shikhotaniensis Petryashov, 1983 ï ʩʪʝʥʦʛʘʣʠʥʥʳʡ ʙʦʨʝʘʣʴʥʳʡ ʚʠʜ, ʦʙʠʪʘʝʪ ʚ ʚʦʜʘʭ ʩ ʥʦʨ-

ʤʘʣʴʥʦʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʩʦʣʝʥʦʩʪʴʶ ʦʪ 30 ʜʦ 34 eps ʥʘ ʛʣʫʙʠʥʝ ʦʪ 0 ʜʦ 21,5 ʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦ-

ʜʳ ʦʪ ī1,5 ʜʦ +22,6Üʉ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʗʧʦʥʠʠ ʜʦ ʟʘʣʠʚʘ ʂʦʨʬʘ ʚ ɹʝʨʠʥʛʦ-

ʚʦʤ ʤʦʨʝ. ɺ ʗʧʦʥʩʢʦʤ ʤʦʨʝ ʦʙʥʘʨʫʞʝʥ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ ʊʘʪʘʨʩʢʦʤ ʧʨʦʣʠʚʝ [5]. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʠ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʧʨʝʜʝʣʠʪʝʣʝ ʤʠʟʠʜ ʗʧʦʥʩʢʦʛʦ 

ʤʦʨʷ [5] ʠ ʨʘʙʦʪʘʭ ʪʦʢʩʠʢʦʣʦʛʦʚ [6, 7]. ʆʜʥʘʢʦ ʩʨʦʢʠ ʨʘʟʤʥʦʞʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʮʠʡ, ʪʝʤ-

ʧʳ ʨʦʩʪʘ, ʨʘʟʤʝʨʥʦ-ʧʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʠ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʩʩʦ-

ʚʳʭ ʩʢʦʧʣʝʥʠʡ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʠʟʠʜ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʨʘʟʤʝʨʥʦ-ʧʦʣʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʢʦʧʣʝʥʠʡ Paracanthomysis 

shikhotaniensis ʠ Neomysis mirabilis ʚ ʨʘʡʦʥʝ ʦ-ʚʘ ʈʝʡʥʝʢʝ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʦ-ʚʘ ʈʝʡʥʝʢʝ ʩ 19 ʤʘʷ ʧʦ 15 ʦʢʪʷʙʨʷ 2015 ʛ. 

ʃʦʚ ʤʠʟʠʜ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʥʘ ʛʣʫʙʠʥʝ 0,5ï2,0 ʤ ʩʘʯʢʦʤ ʜʠʘʤʝʪʨʦʤ 50 ʠ ʛʣʫʙʠʥʦʡ 

70 ʩʤ, ʩʰʠʪʳʤ ʠʟ ʤʝʣʴʥʠʯʥʦʛʦ ʛʘʟʘ ˉ 1. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʠʟʠʜ ʨʘʟʜʝʣʷʣʠ ʥʘ ʩʘʤʮʦʚ, ʩʘʤʦʢ ʠ ʤʦʣʦʜʴ. ʇʦʣ ʦʧ-

ʨʝʜʝʣʷʣʠ ʧʦ ʩʪʨʦʝʥʠʶ 4-ʡ ʧʘʨʳ ʧʣʝʦʧʦʜʦʚ ʠ ʥʘʣʠʯʠʶ (ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ) ʤʘʨʩʫʧʠʘʣʴʥʦʡ (ʚʳʚʦʜ-

ʢʦʚʦʡ) ʢʘʤʝʨʳ. ʂ ʤʦʣʦʜʠ ʦʪʥʦʩʠʣʠ ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ, ʫ ʢʦʪʦʨʳʭ ʝʱʝ ʥʝʪ ʚʳʨʘʞʝʥʥʳʭ ʧʦʣʦʚʳʭ 

ʧʨʠʟʥʘʢʦʚ. ʋ ʩʘʤʦʢ ʚʳʜʝʣʷʣʠ 5 ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ: 1) ʤʦʣʦʜʳʝ (ʩ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ), 2) ʷʡʮʝ-

ʥʦʩʥʳʝ, 3) ʩʪʘʜʠʷ 1, ʚ ʤʘʨʩʫʧʠʘʣʴʥʳʭ ʩʫʤʢʘʭ ʢʦʪʦʨʳʭ ʙʳʣʠ ʵʤʙʨʠʦʥʳ ʙʝʟ ʩʪʝʙʝʣʴʯʘʪʳʭ ʛʣʘʟ  

ʩ ʯʝʨʥʳʤ ʧʠʛʤʝʥʪʦʤ, 4) ʩʪʘʜʠʷ 2, ʚ ʤʘʨʩʫʧʠʘʣʴʥʳʭ ʩʫʤʢʘʭ ʢʦʪʦʨʳʭ ʙʳʣʠ ʵʤʙʨʠʦʥʳ ʩ ʯʝʨʥʳʤʠ 

ʦʬʦʨʤʣʝʥʥʳʤʠ ʛʣʘʟʘʤʠ, 5) ʦʪʥʝʨʝʩʪʠʚʰʠʝʩʷ, ʩ ʧʫʩʪʳʤʠ ʤʘʨʩʫʧʠʫʤʘʤʠ.  

ɼʣʠʥʫ ʪʝʣʘ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʠʟʤʝʨʷʣʠ ʦʪ ʥʘʯʘʣʘ ʨʦʩʪʨʫʤʘ ʜʦ ʦʩʥʦʚʘʥʠʷ ʪʝʣʴʩʦʥʘ ʧʨʠ 

ʧʦʤʦʱʠ ʦʢʫʣʷʨʘ-ʤʠʢʨʦʤʝʪʨʘ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠ-

ʨʦʚʘʥʦ 596 ʦʩʦʙʝʡ P. shikhotaniensis ʠ 344 ʦʩʦʙʠ N. mirabilis. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤ STATISTICA, Microsoft Excel. 

ɺ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʦ-ʚʘ ʈʝʡʥʝʢʝ ʤʠʟʠʜʳ P. shikhotaniensis ʠ N. mirabilis ʦʙʨʘʟʫʶʪ ʥʝʙʦʣʴ-

ʰʠʝ ʩʢʦʧʣʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʟʘʨʦʩʣʷʭ ʤʦʨʩʢʦʡ ʪʨʘʚʳ ʟʦʩʪʝʨʳ. ɺ ʷʩʥʫʶ ʧʦʛʦʜʫ çʩʪʘʡʢʠè ʤʠʟʠʜ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʟʨʘʯʥʦʡ ʚʦʜʳ. ɺ ʤʘʝ ʚ ʧʨʦʙʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜ 

ʤʠʟʠʜ ï N. mirabilis, ʢʦʪʦʨʳʡ ʤʘʩʩʦʚʦ ʚʩʪʨʝʯʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʤʘʷ ï ʠʶʥʷ,  

ʘ ʚ ʧʝʨʠʦʜ ʩ ʠʶʣʷ ʜʦ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʩʝʥʪʷʙʨʷ ʧʦʧʘʜʘʣʠʩʴ ʪʦʣʴʢʦ ʝʜʠ-

ʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ. ɺ ʦʢʪʷʙʨʝ ʚʠʜ ʚ ʨʘʡʦʥʝ ʦ-ʚʘ ʈʝʡʥʝʢʝ ʦʪʩʫʪʩʪʚʦʚʘʣ. 

ʇʦʷʚʣʝʥʠʝ P. shikhotaniensis ʦʪʤʝʯʝʥʦ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠʶʥʷ, ʙʦʣʝʝ 

ʤʘʩʩʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʵʪʦʪ ʚʠʜ ʦʙʨʘʟʦʚʳʚʘʣ ʩ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ. 

N. mirabilis ʠʤʝʣ ʜʣʠʥʫ ʪʝʣʘ ʦʪ 9,0 ʜʦ 18,2 ʤʤ, ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʚ ʤʘʝ ʩʦ-

ʩʪʘʚʣʷʣ (15,4 Ñ 0,1) ʤʤ (ʧʨʝʜʝʣʳ: 10,8ï17,5 ʤʤ), ʚ ʠʶʥʝ ï (14,6 Ñ 0,1) ʤʤ 

(12,0ï18,2 ʤʤ). ɺ ʧʦʣʦʚʦʤ ʩʦʩʪʘʚʝ ʩʢʦʧʣʝʥʠʡ ʚʩʝʛʜʘ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ 

(86,0ï92,8%) (ʨʠʩ. 1).  

ɺ ʠʶʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʮʦʚ ʫʚʝʣʠʯʠʣʦʩʴ, ʧʦʷʚʠ-

ʣʘʩʴ ʤʦʣʦʜʴ (0,5%). ɺ ʤʘʝ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʩʘʤʦʢ ʩʦʩʪʘʚʣʷʣ (15,5 Ñ 0,1) ʤʤ 

(ʧʨʝʜʝʣʳ: 11,0ï17,5 ʤʤ), ʚ ʠʶʥʝ ï (14,8 Ñ 0,1) ʤʤ (12,5ï18,2 ʤʤ). ʋ ʩʘʤʮʦʚ 

ʜʣʠʥʘ ʪʝʣʘ ʚ ʤʘʝ ʙʳʣʘ (13,8 Ñ 0,7) ʤʤ (10,8ï17,1 ʤʤ), ʚ ʠʶʥʝ ï  

(13,8 Ñ 0,2) ʤʤ (12,0ï16,4 ʤʤ). ʄʦʣʦʜʴ ʠʤʝʣʘ ʨʘʟʤʝʨʳ ʦʪ 11,5 ʜʦ 15,2 ʤʤ. 

ɺ ʤʘʝ ʚ ʩʢʦʧʣʝʥʠʷʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʩʘʤʢʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠ-

ʪʠʷ, ʥʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʳʣʦ ʩʘʤʦʢ ʩʪʘʜʠʠ 1 (86,2%) (ʪʘʙʣ. 1). ɺ ʠʶʥʝ ʦʪ-

ʩʫʪʩʪʚʦʚʘʣʠ ʤʦʣʦʜʳʝ ʩʘʤʢʠ ʩ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ, ʘ ʷʡʮʝʥʦʩʥʳʝ, ʥʘ 

ʩʪʘʜʠʷʭ 1 ʠ 2 ʩʦʩʪʘʚʣʷʣʠ 26,8ï38,5%. ʉʘʤʢʠ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ ʤʦʛʣʠ ʥʘ-

ʭʦʜʠʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ (ʨʠʩ. 2). 

ʊʘʙʣʠʮʘ 1 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʘʤʦʢ (%) N. mirabilis ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ 

ʉʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʘʤʦʢ ʄʘʡ ʀʶʥʴ 

ʉ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ 3,4 ï 

ʗʡʮʝʥʦʩʥʳʝ 4,3 26,8 

ʉʪʘʜʠʷ 1 86,2 31,3 

ʉʪʘʜʠʷ 2 2,7 38,5 

ʆʪʥʝʨʝʩʪʠʚʰʠʝʩʷ 3,4 3,4 

P. shikhotaniensis ʠʤʝʣ ʜʣʠʥʫ ʪʝʣʘ ʦʪ 6,0 ʜʦ 22,5 ʤʤ, ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʨʘʯʢʦʚ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠʟʤʝʥʷʣʩʷ ʦʪ 18,9 ʜʦ 11,5 ʤʤ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʠʶʥʝ (ʪʘʙʣ. 2). ʄʘʢ-

ʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʘʤʦʢ ʩʦʩʪʘʚʣʷʣ 22,5 ʤʤ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 12,6 ʜʦ 20,4 ʤʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʮʦʚ ï 18,3 ʤʤ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ï ʚ ʧʨʝʜʝʣʘʭ 10,3ï16,6 ʤʤ. ʄʦ-

ʣʦʜʴ ʠʤʝʣʘ ʨʘʟʤʝʨʳ ʦʪ 6,0 ʜʦ 14,7 ʤʤ (ʪʘʙʣ. 2). 

 
ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ  

ʚ ʩʢʦʧʣʝʥʠʠ N. mirabilis 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʠʩ. 2. ʈʘʟʤʝʨʥʦ-ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʩʢʦʧʣʝʥʠʷ N. mirabilis, 2015 ʛ. 

ʊʘʙʣʠʮʘ 2 

ɼʣʠʥʘ ʪʝʣʘ P. shikhotaniensis ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʠʟʠʜʳ ɿʥʘʯʝʥʠʷ, ʤʤ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ ʆʢʪʷʙʨʴ 

ɺʩʝ ʦʩʦʙʠ 
ʩʨʝʜʥʝʝ  

ʧʨʝʜʝʣʳ 

18,9 Ñ 0,4 

14,3ï22,5 

13,1 Ñ 0,3 

8,5ï22,0 

12,1 Ñ 0,2 

7,5ï19,1 

11,5 Ñ 0,1 

6,0ï14,7 

11,9 Ñ 0,1 

6,3ï15,0 

ʉʘʤʢʠ 
ʩʨʝʜʥʝʝ 

ʧʨʝʜʝʣʳ 

20,4 Ñ 0,3 

17,6ï22,5 

14,6 Ñ 0,4 

9,5ï22 

12,7 Ñ 0,2 

9,3ï19,1 

12,6 Ñ 0,1 

10,6ï14,7 

13,6 Ñ 0,2 

12,8ï15,0 

ʉʘʤʮʳ 
ʩʨʝʜʥʝʝ  

ʧʨʝʜʝʣʳ 

16,6 Ñ 0,3 

14,3ï18,3 

10,9 Ñ 0,2 

8,7ï14,3 

10,9 Ñ 0,2 

8,5ï12,5 

10,3 Ñ 0,1 

9,2ï12,0 

12,01 Ñ 0,1 

10,2ï14,0 

ʄʦʣʦʜʴ 
ʩʨʝʜʥʝʝ 

ʧʨʝʜʝʣʳ 

ï 9,8 Ñ 0,2 

8,5ï11,4 

9,0 Ñ 0,6 

7,5ï10,5 

8,9 Ñ 0,2 

6,0ï11,0 

11,7 Ñ 0,2 

6,3ï14,7 

ɺ ʧʦʣʦʚʦʤ ʩʦʩʪʘʚʝ ʩʢʦʧʣʝʥʠʡ ʚ ʠʶʥʝ ï ʩʝʥʪʷʙʨʝ 

ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ (60,0ï73,9%), ʠʭ ʜʦʣʷ ʚ ʦʢʪʷʙʨʝ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 8,9% (ʨʠʩ. 3). ɼʦʣʷ ʩʘʤʮʦʚ ʩ ʠʶʥʷ ʧʦ ʩʝʥ-

ʪʷʙʨʴ ʫʤʝʥʴʰʠʣʘʩʴ ʦʪ 40,0 ʜʦ 18,2%, ʘ ʚ ʦʢʪʷʙʨʝ ʚʥʦʚʴ 

ʚʦʟʨʦʩʣʘ ʜʦ 24,4%. ʄʦʣʦʜʴ ʚ ʠʶʥʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ,  

ʘ ʚ ʠʶʣʝ ï ʩʝʥʪʷʙʨʝ ʝʝ ʜʦʣʷ ʩʦʩʪʘʚʣʷʣʘ 6,8ï19,9%,  

ʘ ʚ ʦʢʪʷʙʨʝ ʜʦʩʪʠʛʣʘ 66,7%.  

ɺ ʠʶʥʝ ʠ ʦʢʪʷʙʨʝ ʚ ʩʢʦʧʣʝʥʠʷʭ ʥʝ ʙʳʣʦ ʤʦʣʦʜʳʭ 

ʩʘʤʦʢ (ʩ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ) ʠ ʷʡʮʝʥʦʩʥʳʭ. ɺ ʠʶʥʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ ʩʪʘʜʠʡ 1 ʠ 2 (ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 50,0 ʠ 41,7%), ʘ ʚ ʦʢʪʷʙʨʝ ï ʦʪʥʝʨʝʩʪʠʚ-

ʰʠʝʩʷ (83,4%). 

ʉ ʠʶʣʷ ʧʦ ʩʝʥʪʷʙʨʴ ʚ ʩʢʦʧʣʝʥʠʷʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ 

ʩʘʤʢʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ (ʪʘʙʣ. 3). ʉʘʤʢʠ ʦʜʥʦʛʦ 

ʨʘʟʤʝʨʘ, ʢʘʢ ʠ ʫ N. mirabilis, ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ (ʨʠʩ. 4). 
     

ʈʠʩ 3. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʚ ʩʢʦʧʣʝʥʠʠ  

P. shikhotaniensis 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʊʘʙʣʠʮʘ 3 

 ʉʦʦʪʥʦʰʝʥʠʝ ʩʘʤʦʢ (%) P. shikhotaniensis ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ 

ʉʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʘʤʦʢ ʀʶʥʴ ʀʶʣʴ ɸʚʛʫʩʪ ʉʝʥʪʷʙʨʴ ʆʢʪʷʙʨʴ 

ʉ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ ï 31,3 33,8 9,8 ï 

ʗʡʮʝʥʦʩʥʳʝ ï 30,2 23,1 20,5 ï 

ʉʪʘʜʠʷ 1 50,0 3,1 21,5 42,0 8,3 

ʉʪʘʜʠʷ 2 41,7 26,0 18,5 20,5 8,3 

ʆʪʥʝʨʝʩʪʠʚʰʠʝʩʷ 8,3 9,4 3,1 7,2 83,4 

 

ʈʠʩ. 4. ʈʘʟʤʝʨʥʦ-ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʩʢʦʧʣʝʥʠʷ P. shikhotaniensis, 2015 ʛ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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N. mirabilis ʚ ʨʘʡʦʥʝ ʦ. ʈʝʡʥʝʢʝ ʦʙʨʘʟʫʝʪ ʩʢʦʧʣʝʥʠʷ ʚ ʢʦʥʮʝ ʚʝʩʥʳ ʠ ʥʘʯʘʣʝ ʣʝʪʘ, ʚ ʦʩʪʘʣʴ-

ʥʦʝ ʚʨʝʤʷ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ. P. shikhotaniensis ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʨʠʙʨʝʞʴʝ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʠʶʥʷ, ʘ ʩʢʦʧʣʝʥʠʷ ʦʙʨʘʟʫʝʪ ʩ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ.  

ɼʣʠʥʘ ʪʝʣʘ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ N. mirabilis ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʘ 

ʩʘʤʦʢ ï 18,2 ʤʤ, ʩʘʤʮʦʚ ï 17,1 ʤʤ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʘ  

N. mirabilis ʙʦʣʴʰʝ ʫ ʩʘʤʦʢ, ʜʦʩʪʠʛʘʝʪ 35,5 ʤʤ, ʫ ʩʘʤʮʦʚ ï 37,5 ʤʤ [5]. P. shikhotaniensis ï ʙʦʣʝʝ 

ʢʨʫʧʥʳʡ ʚʠʜ. ʉʘʤʢʠ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʯʝʤ ʩʘʤʮʳ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʘʤʦʢ ʟʘ ʧʝʨʠ-

ʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣ 22,5 ʤʤ, ʩʘʤʮʦʚ ï 18,3 ʤʤ. ɺ 2014 ʛ. ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʘʤʦʢ ʜʦʩ-

ʪʠʛʘʣ 27,8 ʤʤ, ʘ ʩʘʤʮʦʚ ï 19,0 ʤʤ [8], ʪʦʛʜʘ ʢʘʢ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 

ʪʝʣʘ ʩʘʤʦʢ 27,1 ʤʤ, ʘ ʩʘʤʮʦʚ ï 22,6 ʤʤ [5]. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʪʝʣʘ ʫ ʦʙʦʠʭ ʚʠʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʣʝ-

ʪʦʤ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʚ ʧʦʧʫʣʷʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʧʝʨʝʟʠ-

ʤʦʚʘʚʰʠʝ ʦʩʦʙʠ ʠʟ ʧʨʦʰʣʦʛʦʜʥʝʡ ʛʝʥʝʨʘʮʠʠ. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʪʝʣʘ N. mirabilis ʚ ʤʘʝ ʩʦʩʪʘʚʣʷʣ 

(15,4 Ñ 0,1) ʤʤ, ʚ ʠʶʥʝ ï (14,6 Ñ 0,1) ʤʤ. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʪʝʣʘ ʫ P. shikhotaniensis ʟʘ ʧʝʨʠʦʜ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʥʷʣʩʷ ʦʪ 18,9 ʤʤ ʚ ʠʶʥʝ ʜʦ 11,5 ʤʤ ʚ ʩʝʥʪʷʙʨʝ. 

ɺ ʧʦʣʦʚʦʤ ʩʦʩʪʘʚʝ ʩʢʦʧʣʝʥʠʡ N. mirabilis ʚʩʝʛʜʘ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ (86,0ï92,8%),  

ʫ P. shikhotaniensis ʚ ʠʶʥʝ ï ʩʝʥʪʷʙʨʝ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ (60,0ï73,9%), ʘ ʚ ʦʢʪʷʙʨʝ ʜʦʤʠʥʠʨʦʚʘ-

ʣʘ ʤʦʣʦʜʴ (66,7%). ɺ ʩʢʦʧʣʝʥʠʷʭ ʤʠʟʠʜ P. shikhotaniensis ʠ N. mirabilis ʦʪʤʝʯʝʥʦ ʧʦʩʪʦʷʥʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʩʘʤʦʢ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʤʦʣʦ-

ʜʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʧʦʧʫʣʷʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʥʝʩʢʦʣʴʢʠʭ  

ʛʝʥʝʨʘʮʠʡ. 
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DISTRIBUTION AND COMPOSITION FEATURES OF BIVALVE  

MERCENARIA STIMPSONI SETTLEMENTS IN THE BAKLAN BAY,  

THE USPENIYA BAY AND  THE KITOVOYE REBRO GULF (JAPAN SEA)  
 

The spatial distribution of individual settlements of the bivalve mollusk Mercenaria stimpsoni in selected 

water areas is presented. The distribution of their densities and biomass by depth are given. The size and weight 

composition of the settlements of this type is described. 
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ɹʝʩʧʦʟʚʦʥʦʯʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤʠ ʦʙʲʝʢʪʘ-

ʤʠ ʧʨʠʙʨʝʞʥʦʛʦ ʣʦʚʘ ʠ ʤʘʨʠʢʫʣʴʪʫʨʳ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʵʪʘ ʛʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ ʦʯʝʥʴ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʧʦʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠ-

ʥʦʢʠʩʣʦʪ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ɹɸɺ. ɸ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦ-

ʤʳʩʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʠʤʝʥʥʦ ʚ ʤʦʨʷʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤʠ 

ʨʘʙʦʪʳ ʧʦ ʘʥʘʣʠʟʫ ʙʠʦʤʘʩʩʳ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʦʩʝʣʝʥʠʡ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʪʝʤ ʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʤʳʩʣʦʤ. ɺʝʜʴ ʪʦʣʴʢʦ ʛʨʘʤʦʪʥʳʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ ʧʦ ʚʳʣʦʚʫ ʠ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʧʦʤʦʛʘʶʪ ʯʝʣʦʚʝʢʫ ʠʟʚʣʝʢʘʪʴ ʧʦʣʝʟʥʳʝ 

ʜʣʷ ʥʝʛʦ ʤʘʪʝʨʠʘʣʳ ʙʝʟ ʛʫʙʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɼʚʫʩʪʚʦʨʯʘʪʳʡ ʤʦʣʣʶʩʢ ʤʝʨʮʝʥʘʨʠʷ ʉʪʠʤʧʩʦʥʘ Mercenaria stimpsoni (Gould, 1861) ʷʚʣʷʝʪ-

ʩʷ ʧʨʦʤʳʰʣʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʘ ʦʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ ʥʘʟʚʘʥʥʦʛʦ ʛʠʜʨʦʙʠʦʥʪʘ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʥʘʯʘʪʦ ʚ 2010 ʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʞʝʛʦʜʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʢʚʦʪʘ ʥʘ ʚʳʣʦʚ 

ʚ 600 ʪ ʦʩʚʘʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 51%. ʆʮʝʥʝʥʥʳʝ ʟʘʧʘʩʳ ʦʙʲʝʢʪʘ ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

ʷʚʣʷʶʪʩʷ ʩʫʤʤʦʡ ʙʠʦʤʘʩʩ ʧʦʩʝʣʝʥʠʡ ʚʠʜʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʘʢʚʘʪʦʨʠʷʭ. ʇʨʦʤʳʩʣʦʤ 

ʦʭʚʘʯʝʥ ʨʷʜ ʧʦʩʝʣʝʥʠʡ ʤʦʣʣʶʩʢʦʚ ʚ ʚʦʜʘʭ ʩʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ, ʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʨʠʙʨʝʞʥʦʛʦ 

ʨʳʙʦʣʦʚʩʪʚʘ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʨʘʩʰʠʨʝʥʠʷ ʝʛʦ ʛʝʦʛʨʘʬʠʠ. 
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ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʦʩʪʘʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʩʝʣʝʥʠʡ ʤʝʨʮʝʥʘ-

ʨʠʠ ʉʪʠʤʧʩʦʥʘ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʨʘʟʥʳʤ ʨʘʡʦʥʘʤ ʧʨʠʙʨʝʞʴʷ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ. 

ʇʦ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʝʨʮʝʥʘʨʠʷ ʷʚʣʷʝʪʩʷ ʪʠʭʦʦʢʝʘʥʩʢʠʤ ʧʨʠʘʟʠʘʪʩʢʠʤ 

ʥʠʟʢʦʙʦʨʝʘʣʴʥʳʤ ʚʠʜʦʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʪ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʜʦ ʢʫʨʠʣʴʩʢʦʛʦ ʦ. ʀʪʫʨʫʧ, 

ʪʘʢʞʝ ʫ ʦ. ʍʦʢʢʘʡʜʦ ʠ ʩʝʚʝʨʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦ. ʍʦʥʩʶ. ʋ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʴʷ ʤʦʣʣʶʩʢ ʦʪʤʝʯʝʥ ʦʪ 

ʫʩʪʴʷ ʨ. ʊʫʤʘʥʥʦʡ ʜʦ ʤ. ɿʦʣʦʪʦʛʦ [1]. ʄʝʨʮʝʥʘʨʠʷ ʉʪʠʤʧʩʦʥʘ ï ʩʫʙʣʠʪʦʨʘʣʴʥʳʡ ʚʠʜ. ʆʙʠʪʘʝʪ  

ʫ ʦʪʢʨʳʪʳʭ ʙʝʨʝʛʦʚ ʠ ʚ ʦʪʢʨʳʪʳʭ ʙʫʭʪʘʭ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 2 ʜʦ 22 ʤ, ʫ ʩʢʘʣʠʩʪʳʭ ʧʨʠʙʦʡʥʳʭ ʙʝʨʝ-

ʛʦʚ ï ʥʘ ʛʣʫʙʠʥʘʭ 10ï45 ʤ. ʉʝʣʠʪʩʷ ʥʘ ʛʨʘʚʠʡʥʦʤ, ʨʘʢʫʰʝʯʥʦʤ, ʤʝʣʢʦ-ʛʘʣʝʯʥʦʤ, ʧʝʩʯʘʥʦʤ  

ʠ ʠʣʠʩʪʦ-ʧʝʩʯʘʥʦʤ ʛʨʫʥʪʘʭ [1]. ɿʘʧʘʩ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʮʝʥʝʥ ʚ 2 400 ʪ 

ʥʘ ʧʣʦʱʘʜʠ 1 400 ʛʘ, ʥʘ ʘʢʚʘʪʦʨʠʠ ʦʪ ʤ. ʇʦʚʦʨʦʪʥʳʡ ʜʦ ʤ. ɿʦʣʦʪʦʡ ï 24 000 ʪ ʥʘ ʧʣʦʱʘʜʠ 

8 700 ʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʤʤʘʨʥʳʡ ʟʘʧʘʩ ʤʝʨʮʝʥʘʨʠʠ ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 26 000 ʪ ʥʘ ʧʣʦʱʘʜʠ 10 100 ʛʘ [2]. ʄʦʣʣʶʩʢʠ ʷʚʣʷʶʪʩʷ ʧʨʦʤʳʩʣʦʚʳʤʠ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʨʘʟʤʝʨʘ ï 55 ʤʤ ʚ ʜʣʠʥʝ ʨʘʢʦʚʠʥʳ [3]. 

ʄʘʪʝʨʠʘʣʦʤ, ʧʦʣʦʞʝʥʥʳʤ ʚ ʦʩʥʦʚʫ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚʦʜʦʣʘʟʥʳʭ ʛʠʜ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʩʫʜʘʭ çʊʀʅʈʆè ʚ 2012, 2014 ʠ 2016 ʛʛ. ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʧʦʣʦʩʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʥʘ ʪʨʝʭ ʘʢʚʘʪʦʨʠʷʭ (ʪʘʙʣ. 1). ɹʫʭʪʘ ɹʘʢʣʘʥ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʟʘʧʘʜʝ 

ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʜʚʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʠ-

ʙʨʝʞʥʦʡ ʟʦʥʝ. ɻʨʫʥʪ ï ʧʝʩʦʢ, ʠʟʨʝʜʢʘ ʧʦʧʘʜʘʝʪʩʷ ʢʘʤʝʥʴ. ɹʫʭʪʘ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʡ. 

ɹʫʭʪʘ ʋʩʧʝʥʠʷ ï ʦʪʢʨʳʪʘʷ. ɼʘʥʥʘʷ ʘʢʚʘʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠ-

ʢʦʛʦ, ʠʤʝʝʪ ʠʣʠʩʪʦʝ ʜʥʦ ʥʘ ʛʣʫʙʠʥʝ 2ï10 ʤ, ʦʢʘʡʤʣʝʥʥʦʝ ʧʦʣʦʩʦʡ ʠʣʠʩʪʦʛʦ ʧʝʩʢʘ, ʢʦʪʦʨʳʡ ʩʤʝ-

ʥʷʝʪʩʷ ʧʝʩʯʘʥʳʤ ʛʨʫʥʪʦʤ ʥʘ ʚʳʭʦʜʝ ʠʟ ʘʢʚʘʪʦʨʠʠ. ʄʝʞʜʫ ʚʭʦʜʥʳʤʠ ʤʳʩʘʤʠ ʥʘ ʛʣʫʙʠʥʝ ʙʦʣʝʝ 

15 ʤ ʨʘʩʧʦʣʦʞʝʥ ʫʯʘʩʪʦʢ ʜʥʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʝʩʢʦʤ ʩ ʧʨʠʤʝʩʴʶ ʛʘʣʴʢʠ. 

ɿʘʣʠʚ ʂʠʪʦʚʦʝ ʈʝʙʨʦ, ʠʤʝʶʱʠʡ ʩʘʤʦʝ ʩʝʚʝʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʘʢʚʘʪʦʨʠʡ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʚʳʰʝʥʥʳʤʠ ʠ ʩʢʘʣʠʩʪʳʤʠ ʙʝʨʝʛʘʤʠ, ʧʝʨʝʭʦʜʷʱʠʤʠ ʚ ʥʠʟʢʠʡ ʛʘʣʝʯʥʳʡ ʙʝʨʝʛ. 

ɻʨʫʥʪ ʚ ʟʘʣʠʚʝ ʧʨʝʜʩʪʘʚʣʝʥ ʠʣʦʤ ʠ ʧʝʩʢʦʤ, ʫ ʙʝʨʝʛʘ ʣʝʞʘʪ ʚʘʣʫʥʳ [4]. 

ɺ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʠʟ ʠʟʫʯʝʥʥʳʭ ʘʢʚʘʪʦʨʠʡ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʜʣʠʥʘ 

ʨʘʢʦʚʠʥʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 1 

ʆʙʲʝʤ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʈʘʡʦʥ ɻʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʂʦʣ-ʚʦ 

ʩʪʘʥʮʠʡ 

ʂʦʣ-ʚʦ ʩʪʘʥʮʠʡ 

ʩ ʤʝʨʮʝʥʘʨʠʝʡ 

ɺʳʙʦʨʢʘ ʤʝʨʮʝʥʘʨʠʠ, 

 ʵʢʟ. 

ɹʫʭʪʘ ɹʘʢʣʘʥ 2016 127 8 68 

ɹʫʭʪʘ ʋʩʧʝʥʠʷ 2012 104 21 116 

ɿʘʣʠʚ ʂʠʪʦʚʦʝ ʈʝʙʨʦ 2014 69 40 318 

ʊʘʙʣʠʮʘ 2  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʠʥʳ ʨʘʢʦʚʠʥʳ ʠ ʤʘʩʩʳ ʤʝʨʮʝʥʘʨʠʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʘʢʚʘʪʦʨʠʷʭ 

ʈʘʡʦʥ 
ˉ, 

ʵʢʟ. 

ɼʣʠʥʘ ʨʘʢʦʚʠʥʳ, ʤʤ ʄʘʩʩʘ ʦʩʦʙʠ, ʛ 

ʉʨʝʜʥʷʷ ʄʠʥ. ʄʘʢʩ. ʉʨʝʜʥʷʷ ʄʠʥ. ʄʘʢʩ. 

ɹʫʭʪʘ ɹʘʢʣʘʥ 68 74,5 Ñ 0,9 33,0 90,0 123,6 Ñ 4,2 10,5 217,0 

ɹʫʭʪʘ ʋʩʧʝʥʠʷ 116 62,3 Ñ 1,1 28,0 79,0 83,1 Ñ 3,9 6,0 183,0 

ɿʘʣʠʚ ʂʠʪʦʚʦʝ ʈʝʙʨʦ 318 58,2 Ñ 0,4 25,0 72,0 58,7 Ñ 1,1 4,0 112,0 

 

ɺ ʙʫʭʪʝ ɹʘʢʣʘʥ ʤʝʨʮʝʥʘʨʠʷ ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 5 ʜʦ 13 ʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 8ï9 ʤ (ʨʠʩ. 1, ɸ). ʇʦʢʘʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝ-

ʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʚ ʜʘʥʥʦʡ ʙʫʭʪʝ ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,33 ʜʦ 5,0 ʵʢʟ./ʤ
2
 (ʩʨʝʜʥʷʷ ï  

2,7 ʵʢʟ./ʤ
2
). ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʤʘʩʩʳ ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʦʪ 3,5 ʜʦ 835,0 ʛ/ʤ

2
 (ʩʨʝʜʥʷʷ ï 376,4 ʛ/ʤ

2
) 

(ʨʠʩ. 2). 

ɺ ʙʫʭʪʝ ʋʩʧʝʥʠʷ ʤʦʣʣʶʩʢʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 5 ʜʦ 16 ʤ (ʨʠʩ. 1, ɹ). ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 11ï12 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ï ʥʘ ʛʣʫʙʠʥʘʭ 

6ï7 ʤ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʙʫʭʪʝ ʧʣʦʪʥʦʩʪʴ ʧʦʩʝʣʝʥʠʷ ʤʝʨʮʝʥʘʨʠʠ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 0,3  

ʜʦ 12,0 ʵʢʟ./ʤ
2
 (ʚ ʩʨʝʜʥʝʤ 4,3 ʵʢʟ./ʤ

2
) (ʨʠʩ. 3). ɹʠʦʤʘʩʩʘ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 4,8 ʜʦ 

1200,0 ʛ/ʤ
2
 (ʩʨʝʜʥʷʷ ï 307,9 ʛ/ʤ

2
) (ʨʠʩ. 4). 

ɺ ʟʘʣʠʚʝ ʂʠʪʦʚʦʝ ʈʝʙʨʦ ʤʦʣʣʶʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʦʪ 7 ʜʦ 20 ʤ, ʥʦ ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʢʪ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʠ ʛʣʫʙʞʝ 20 ʤ (ʨʠʩ. 1, ɺ). ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʣʦʪʥʦʩʪʠ ʠ ʙʠʦ-
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ʤʘʩʩʳ ʧʦʩʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʣʫʙʠʥʘʤ 16ï17 ʤ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʟʘʣʠʚʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʝʣʝʥʠʷ ʠʤʝʶʪ ʛʨʘʥʠʮʳ ʦʪ 0,3 ʜʦ 41,0 ʵʢʟ./ʤ
2
 (ʩʨʝʜʥʷʷ ï 7,6 ʵʢʟ./ʤ

2
). ɹʠʦʤʘʩʩʘ ʧʦʩʝʣʝʥʠʷ ʚʘʨʴ-

ʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 6 ʜʦ 2731 ʛ/ʤ
2
 (ʚ ʩʨʝʜʥʝʤ 448,8 ʛ/ʤ

2
) (ʨʠʩ. 5). 

 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʧʦʩʝʣʝʥʠʡ ʤʝʨʮʝʥʘʨʠʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʘʢʚʘʪʦʨʠʷʭ ʧʦ ʛʣʫʙʠʥʝ 

 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ (ʩʣʝʚʘ) ʠ ʙʠʦʤʘʩʩʳ (ʩʧʨʘʚʘ) ʧʦʩʝʣʝʥʠʷ ʤʝʨʮʝʥʘʨʠʠ ʚ ʙʫʭ. ɹʘʢʣʘʥ 

 

ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ ʤʝʨʮʝʥʘʨʠʠ ʚ ʙʫʭ. ʋʩʧʝʥʠʷ 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʧʦʩʝʣʝʥʠʷ ʤʝʨʮʝʥʘʨʠʠ ʚ ʙʫʭ. ʋʩʧʝʥʠʷ 

 

 

ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ (ʩʣʝʚʘ) ʠ ʙʠʦʤʘʩʩʳ (ʩʧʨʘʚʘ) ʧʦʩʝʣʝʥʠʷ ʤʝʨʮʝʥʘʨʠʠ ʚ ʟʘʣ. ʂʠʪʦʚʦʝ ʈʝʙʨʦ 

ɺ ʙʫʭʪʝ ɹʘʢʣʘʥ ʜʣʠʥʘ ʨʘʢʦʚʠʥ ʚʩʪʨʝʯʝʥʥʳʭ ʤʦʣʣʶʩʢʦʚ ʣʝʞʠʪ ʚ ʛʨʘʥʠʮʘʭ ʦʪ 33 ʜʦ 90 ʤʤ 

(ʩʨʝʜʥʷʷ (74,5 Ñ 0,9) ʤʤ) (ʪʘʙʣ. 2). ʄʦʜʘʣʴʥʘʷ ʛʨʫʧʧʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʦʪ 70 ʜʦ 80 ʤʤ (66%). ɼʦʣʷ 

ʦʩʦʙʝʡ ʥʝʧʨʦʤʳʩʣʦʚʦʡ ʯʘʩʪʠ ʤʘʣʘ (2%). ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ ʥʘ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ 

ʠʟʤʝʥʷʣʘʩʴ ʦʪ 10,5 ʜʦ 217 ʛ (ʩʨʝʜʥʷʷ (123,6 Ñ 4,2) ʛ). ʄʦʜʘʣʴʥʘʷ ʛʨʫʧʧʘ ʣʝʞʠʪ ʚ ʛʨʘʥʠʮʘʭ  

100ï130 ʛ (51%) (ʨʠʩ. 6, ɸ). 

ɺ ʙʫʭʪʝ ʋʩʧʝʥʠʷ ʜʣʠʥʘ ʨʘʢʦʚʠʥʳ ʤʝʨʮʝʥʘʨʠʠ ʣʝʞʠʪ ʚ ʛʨʘʥʠʮʘʭ ʦʪ 28 ʜʦ 79 ʤʤ (ʚ ʩʨʝʜʥʝʤ 

(62,3 Ñ 1,1) ʤʤ) (ʪʘʙʣ. 2). ʄʦʣʣʶʩʢʠ ʩ ʨʘʟʤʝʨʘʤʠ 65ï75 ʤʤ ʩʦʩʪʘʚʣʷʶʪ ʤʦʜʘʣʴʥʫʶ ʛʨʫʧʧʫ, ʠʭ 

ʜʦʣʷ ï 51%. ɼʦʣʷ ʥʝʧʨʦʤʳʩʣʦʚʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 23,5%. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʘʩʩʘ ʚʩʪʨʝʯʝʥʥʳʭ  

ʚ ʙʫʭ. ʋʩʧʝʥʠʷ ʤʦʣʣʶʩʢʦʚ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 6ï183 ʛ (ʩʨʝʜʥʷʷ (83,1 Ñ 3,9) ʛ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʘʩʩʳ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʷʚʣʷʝʪʩʷ ʙʠʤʦʜʘʣʴʥʳʤ, ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʤʦʣʣʶʩʢʠ ʩ ʤʘʩʩʦʡ 10ï30 (16%) ʠ 90ï110 ʛ (24%) (ʨʠʩ. 6, ɹ). 

ɺ ʟʘʣ. ʂʠʪʦʚʦʝ ʈʝʙʨʦ ʜʣʠʥʘ ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 25 ʜʦ 72 ʤʤ 

(ʩʨʝʜʥʷʷ ï (58,2 Ñ 0,4) ʤʤ) (ʪʘʙʣ. 2). ɿʥʘʯʝʥʠʷ ʤʦʜʘʣʴʥʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʪʝʨʚʘʣʫ  

55ï65 ʤʤ (57%). ɼʦʣʷ ʥʝʧʨʦʤʳʩʣʦʚʦʡ ʯʘʩʪʠ ï 27%. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʘʩʩʘ ʤʝʨʮʝʥʘʨʠʠ ʚ ʟʘʣ. 

ʂʠʪʦʚʦʝ ʈʝʙʨʦ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 4 ʜʦ 112 ʛ (ʚ ʩʨʝʜʥʝʤ (58,7 Ñ 1,1) ʛ). ʄʦʜʘʣʴʥʘʷ ʛʨʫʧʧʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʦʙʷʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʜʠʘʧʘʟʦʥʫ 40ï60 ʛ (42%) (ʨʠʩ. 6, ɺ). 
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ʈʠʩ. 6. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ (ʩʣʝʚʘ) ʠ ʩʦʩʪʘʚ ʧʦ ʤʘʩʩʝ (ʩʧʨʘʚʘ) ʧʦʩʝʣʝʥʠʡ ʤʝʨʮʝʥʘʨʠʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛ, ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ  

ʠ ʙʠʦʤʘʩʩʳ ʧʦʩʝʣʝʥʠʷ ʤʝʨʮʝʥʘʨʠʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʘʤʦʡ ʶʞʥʦʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʢʚʘʪʦʨʠʡ 

(ʙʫʭ. ɹʘʢʣʘʥ), ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ï ʩʝʚʝʨʥʦʡ (ʟʘʣ. ʂʠʪʦʚʦʝ ʈʝʙʨʦ), ʯʪʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ  

ʩ ʢʦʤʧʣʝʢʩʦʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʦʩʪʦʷʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʤʦʣʣʶ-

ʩʢʦʚ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠ ʩʦʩʪʘʚ ʛʨʫʥʪʦʚ ʥʘ ʢʘʞʜʦʡ ʘʢʚʘʪʦʨʠʠ.  

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ ʩʚʦʡʩʪʚʝʥʥʦ ʩʣʝʜʫʶʱʝʝ: ʚ ʙʫʭ. ɹʘʢʣʘʥ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 8ï9 ʤ. ɺ ʙʫʭ. ʋʩʧʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʧʣʦʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 11ï12 ʤ, ʘ ʙʠʦʤʘʩʩʳ ï 6ï7 ʤ (ʩʘʤʳʝ ʤʝʣʢʠʝ ʠʟ ʠʤʝʶʱʠʭʩʷ ʛʣʫʙʠʥ).  

ɺ ʟʘʣ. ʂʠʪʦʚʦʝ ʈʝʙʨʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʣʦʪʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʦʙʥʘʨʫʞʝʥʳ ʛʣʫʙʞʝ, ʯʝʤ ʚ ʨʘʥʝʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʙʫʭʪʘʭ (16ï17 ʤ). ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʨʘ-

ʢʦʚʠʥʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʘʤʦʡ ʶʞʥʦʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʢʚʘʪʦʨʠʡ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʜʣʷ ʩʘʤʦʡ 

ʩʝʚʝʨʥʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʜʣʠʥʘ ʨʘʢʦʚʠʥʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʘʩʩʘ ʤʝʨʮʝ-

ʥʘʨʠʠ ʉʪʠʤʧʩʦʥʘ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ, ʢʦʪʦ-

ʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʨʘʡʦʥʘ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʧʝʨʚʦʩʪʝ-

ʧʝʥʥʦ ʚʣʠʷʶʱʠʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʠʟʥʘʢʠ. 
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CHLORINATED HYDROCAR BONS IN THE NORTHERN SHRIMP  

PANDALUS BOREALIS OF THE BARENTS SEA 

 
Chlorinated hydrocarbons in 20 samples of the muscle tissue of the Northern shrimp Pandalus borealis, select-

ed by bottom trawl in 10 fishing areas in the southern, central and eastern parts of the Barents sea, were determined. 

The content of organochlorine pesticides and polychlorobiphenyls is not normalized in non-fish fishing objects (in-

cluding crustaceans), but, nevertheless, they are present in the muscle tissue of P. borealis shrimp. The results indi-

cate a low level of contamination of P. borealis shrimp with chlorinated hydrocarbons in the Barents Sea. 

 

Key words: Barents Sea, northern shrimp, contamination, pesticides, polychlorobiphenyls, toxicity. 

 

 

ʍʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʧʝʩʪʠʮʠʜʳ (ʍʆʇ) ʠ ʧʦʣʠʭʣʦʨʙʠʬʝʥʠʣʳ (ʇʍɹ) ï ʩʪʦʡʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʟʘʛʨʷʟʥʠʪʝʣʠ (ʉʆɿ), ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʛʣʦʙʘʣʴʥʦ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʠʨʦʜʥʳʭ ʘʥʘʣʦʛʦʚ. ʈʘʥʝʝ ʦʥʠ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʝʩʢʦʥʪʨʦʣʴʥʦ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʠʭ ʥʘʢʦʧʣʝʥʠʶ  

ʚ ʨʘʟʣʠʯʥʳʭ ʤʘʪʨʠʮʘʭ ʥʘʟʝʤʥʳʭ ʠ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ [1]. ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʘʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʤʦʨʷʭ ʠ ʦʢʝʘʥʘʭ, ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʥʝʦʜʥʦ-

ʨʦʜʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʜʝʧʦʥʠʨʫʶʱʠʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʛʜʝ ʠʤʝʝʪʩʷ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ [2]. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʙʳ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ Pandalus borealis, ʦʪʦʙʨʘʥ-

ʥʳʝ ʜʦʥʥʳʤ ʪʨʘʣʦʤ ʚ ʜʝʩʷʪʠ ʧʨʦʤʳʩʣʦʚʳʭ ʨʘʡʦʥʘʭ ʥʘ ʶʛʝ, ʚ ʮʝʥʪʨʝ ʠ ʥʘ ʚʦʩʪʦʢʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ: 

ʂʠʣʴʜʠʥʩʢʘʷ ʙʘʥʢʘ, ʖʛʦ-ɿʘʧʘʜʥʳʡ ʩʢʣʦʥ ʄʫʨʤʘʥʩʢʦʡ ʙʘʥʢʠ, ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʄʫʨʤʘʥ-

ʩʢʦʡ ʙʘʥʢʠ, ʄʫʨʤʘʥʩʢʦʝ ʤʝʣʢʦʚʦʜʴʝ, ʎʝʥʪʨʘʣʴʥʳʡ ʞʝʣʦʙ, ɺʦʟʚʳʰʝʥʥʦʩʪʴ ʇʝʨʩʝʷ, ʅʦʚʦʟʝʤʝʣʴʩʢʘʷ 

ʙʘʥʢʘ, ʉʫʭʦʡ ʥʦʩ, ʉʝʚʝʨʥʦʡ ʩʢʣʦʥ ɻʫʩʠʥʦʡ ʙʘʥʢʠ, ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʅʦʚʦʟʝʤʝʣʴʩʢʦʛʦ ʤʝʣʢʦʚʦʜʴʷ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʩʪʘʥʮʠʡ ʦʪʙʦʨʘ ʧʨʦʙ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ  

ʚ ʤʘʨʪʝ 2019 ʛ. ʆʪʙʦʨ, ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  

ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʫʢʦʚʦʜʩʪʚʘʤʠ ʀʂɽʉ ʠ ʌɸʆ [3ï5]. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʍʆʇ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʠ ʇʍɹ ʚ 20 ʧʨʦʙʘʭ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ P. borealis. ʍʣʦʨʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʧʝʩʪʠʮʠʜʳ [Ŭ-, ɓ-, ɔ-ʛʝʢʩʘʭʣʦʨʮʠʢʣʦʛʝʢʩʘʥ (ɻʍʎɻ), ʛʝʢʩʘʭʣʦʨʙʝʥʟʦʣ (ɻʍɹ), ʮʠʩ-, ʪʨʘʥʩ-ʭʣʦʨʜʘʥ, 

ʪʨʘʥʩ-ʥʦʥʘʭʣʦʨ, ʠʟʦʤʝʨʳ ʠ ʤʝʪʘʙʦʣʠʪʳ ʜʠʭʣʦʨʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥʘ (ɼɼʊ) ʠ ʧʦʣʠʭʣʦʨʠʨʦʚʘʥ-

ʥʳʝ ʙʠʬʝʥʠʣʳ (ʢʦʥʛʝʥʝʨʳ ʩ ʥʦʤʝʨʘʤʠ IUPAC 28, 31, 52, 99, 101, 105, 118, 138, 153, 156, 180) ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ GCMS-QP 2010 Plus çShimadzuè  

ʩ ʢʘʧʠʣʣʷʨʥʦʡ ʢʚʘʨʮʝʚʦʡ ʢʦʣʦʥʢʦʡ HP-5MS (l = 30 ʤ) ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʤʝʥʷʣʠ ʨʝʞʠʤ ʚʳʙʨʘʥʥʳʭ ʠʦʥʦʚ (SIM). 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʩʪʘʥʮʠʡ ʦʪʙʦʨʘ ʧʨʦʙ ʢʨʝʚʝʪʢʠ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ (ʅʀʉ çɺʠʣʴʥʶʩè, ʨʝʡʩ ˉ 109, ʤʘʨʪ 2019 ʛ.) 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʘʩʴ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çGCMS solution 2.5è. ɼʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ NISTSRM 2974a (Organo 

chlorinesin freeze dried mussel tissue). 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʳʰʮʘʭ ʢʨʝʚʝʪʢʠ ʠʟʦʤʝʨʦʚ ɻʍʎɻ (×ɻʍʎɻ), ɻʍɹ, ʩʫʤʤʳ ʠʟʦʤʝʨʦʚ 

ʭʣʦʨʜʘʥʘ ʠ ʩʫʤʤʳ ʠʟʦʤʝʨʦʚ ʠ ʤʝʪʘʙʦʣʠʪʦʚ ɼɼʊ (×ɼɼʊ) ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2ï5. 

 

ʈʠʩ. 2. ʉʨʝʜʥʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʤʝʨʦʚ ɻʍʎɻ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

 

ʈʠʩ. 3. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ɻʍɹ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 
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ʈʠʩ. 4. ʉʨʝʜʥʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʤʝʨʦʚ ʭʣʦʨʜʘʥʘ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

 

ʈʠʩ. 5. ʉʨʝʜʥʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʤʝʨʦʚ ʠ ʤʝʪʘʙʦʣʠʪʦʚ ɼɼʊ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʇʦʩʪʫʧʣʝʥʠʝ ʧʝʩʪʠʮʠʜʘ ɻʍʎɻ ʚ ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʥʦʩʠʣʦ ʜʘʚʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ 

ʦʪʥʦʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʛʦ ʠʟʦʤʝʨʘ Ŭ-ɻʍʎɻ ʢ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʦʤʫ ʠʟʦʤʝʨʫ  

ɔ-ɻʍʎɻ (Ŭ-ɻʍʎɻ/ ɔ-ɻʍʎɻ >1) ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ P.borealis. 

ɼʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ɼɼʊ ʚ ʙʦʣʝʝ ʩʪʦʡʢʠʝ ʤʝʪʘʙʦʣʠʪʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʜʘʚʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʨʩʢʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʵʪʠʤ ʧʝʩʪʠʮʠʜʦʤ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʤʤʘʨʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ o,pô-ɼɼɽ, p,pô-ɼɼɽ, o,pô-ɼɼɼ ʠ p,pô-ɼɼɼ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʘʭ 

ʤʳʰʮ ʢʨʝʚʝʪʢʠ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ ʩʚʳʰʝ 70% ʦʪ ×ɼɼʊ, ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʩʦʜʝʨʞʘʥʠʝ 

ʠʟʦʤʝʨʘ  p,pô-ɼɼʊ ʚ 6ï12 ʨʘʟ [6, 7]. 

ʅʘʠʙʦʣʴʰʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʤʝʨʦʚ ɻʍʎɻ ʦʙʥʘʨʫʞʝʥʦ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʝʚʝʨ-

ʥʦʡ ʢʨʝʚʝʪʢʠ (3,23 ʥʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ), ʦʪʣʦʚʣʝʥʥʦʡ ʥʘ ʩʪ. 84 ʚ ʧʨʦʤʳʩʣʦʚʦʤ ʨʘʡʦʥʝ ʅʦʚʦʟʝʤʝʣʴ-

ʩʢʘʷ ʙʘʥʢʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɻʍɹ ʦʧʨʝʜʝʣʝʥʦ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ (0,19 ʥʛ/ʛ 

ʩʳʨʦʡ ʤʘʩʩʳ) ʠʟ ʧʨʦʤʳʩʣʦʚʦʛʦ ʨʘʡʦʥʘ ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʅʦʚʦʟʝʤʝʣʴʩʢʦʛʦ ʤʝʣʢʦʚʦʜʴʷ (ʩʪ. 105) 

(ʩʤ. ʨʠʩ. 1). 

ʅʠ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ, ʥʠ ʚ ʈʦʩʩʠʠ ʠʟʦʤʝʨʳ ʭʣʦʨʜʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʝʩʪʠʮʠʜʦʚ ʥʠʢʦʛʜʘ ʥʝ 

ʧʨʠʤʝʥʷʣʠʩʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ ʉʐɸ ʦʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ.  

ɺ ʚʦʜʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʠʟʦʤʝʨʳ ʭʣʦʨʜʘʥʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʩʣʝʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʛʣʘʚʥʳʤ ʦʙ-

ʨʘʟʦʤ ʚ ʚʦʜʘʭ ʉʝʚʝʨʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʥʦ ʚ ʧʨʦʮʝʩʩʝ ʥʘʢʦʧʣʝʥʠʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʦ ʧʠʱʝ-

ʚʦʡ ʮʝʧʠ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʪʝʪ. ɺ ʤʳʰʮʘʭ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʭ ʧʨʦʙ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʪʨʘʥʩ-ʥʦʥʘʭʣʦʨ, ʩʦʜʝʨʜʞʘʥʠʝ ʮʠʩ- ʠ ʪʨʘʥʩ-

ʭʣʦʨʜʘʥʘ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʤʝʥʷʝʤʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ.  

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʠʟʦʤʝʨʦʚ ʭʣʦʨʜʘʥʘ ʦʧʨʝʜʝʣʝʥʦ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ 

(0,17 ʥʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ), ʚʳʣʦʚʣʝʥʥʦʡ ʜʦʥʥʳʤ ʪʨʘʣʦʤ ʚ ʧʨʦʤʳʩʣʦʚʦʤ ʨʘʡʦʥʝ ʎʝʥʪʨʘʣʴʥʳʡ ʞʝ-

ʣʦʙ (ʩʪ. 106). 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ×ʇʍɹ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6. 

ɺ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʢʨʝʚʝʪʦʢ ʦʥʦ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0,64 ʜʦ 1,93 ʧʨʠ ʩʨʝʜʥʝʤ 

ʟʥʘʯʝʥʠʠ (1,22  Ñ  0,38) ʥʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ʧʨʝʦʙʣʘ-

ʜʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʥʦʤʝʨʘʤʠ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ IUPAC 118, 138 ʠ 153, ʢʦʪʦʨʳʝ  

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʠ ʩʚʳʰʝ 70% ʦʪ ×ʇʍɹ (ʨʠʩ. 7). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʝʭʥʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʤʝʩʷʤʠ ʇʍɹ ʪʠʧʘ Aroclor. ɺ ʈʦʩʩʠʠ ʫ ʥʠʭ 

ʠʤʝʶʪʩʷ ʘʥʘʣʦʛʠ ï ʢʦʥʜʝʥʩʘʪʦʨʥʦʝ ʤʘʩʣʦ çʉʦʚʦʣè ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʝ ʤʘʩʣʦ çʉʦʚʪʦʣ-10è. 
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ʈʠʩ. 6. ʉʨʝʜʥʝʝ ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʥʛʝʥʝʨʦʚ ʇʍɹ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

 

 

ʈʠʩ. 7. ʉʦʜʝʨʞʘʥʠʝ ʢʦʥʛʝʥʝʨʦʚ ʇʍɹ ʚ çʉʦʚʪʦʣʝ-10è ʠ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ʩʪ. 5) 

ʆʩʥʦʚʥʳʤʠ ʇʍɹ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʩʦʩʪʘʚ çʉʦʚʪʦʣʘè ʠ çʉʦʚʦʣʘè, ʷʚʣʷʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʥʦ-

ʤʝʨʘʤʠ 52, 101, 118, 138 ʠ 153, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʤʳʰʮʘʭ ʢʨʝʚʝʪʢʠ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ 

(87,9  Ñ  2,24)% ʦʪ ×ʇʍɹ (ʩʤ. ʨʠʩ. 7). 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʇʍɹ (1,93 ʥʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ) ʥʘʡʜʝʥʦ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪ-

ʢʠ, ʚʳʣʦʚʣʝʥʥʦʡ ʚ ʧʨʦʤʳʩʣʦʚʦʤ ʨʘʡʦʥʝ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʄʫʨʤʘʥʩʢʦʡ ʙʘʥʢʠ ʥʘ ʩʪ. 15  

(ʩʤ. ʨʠʩ. 1). ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.3.2.1078-01 ʚ ʥʝʨʳʙʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʦʤʳʩʣʘ ʠ ʧʨʦʜʫʢʪʘʭ ʠʭ ʧʝ-

ʨʝʨʘʙʦʪʢʠ (ʚʢʣʶʯʘʷ ʨʘʢʦʦʙʨʘʟʥʳʭ) ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʨʦʚʘʥʥʳʭ ʧʝʩʪʠʮʠʜʦʚ ʠ ʧʦʣʠʭʣʦʨʠʨʦʚʘʥ-

ʥʳʭ ʙʠʬʝʥʠʣʦʚ ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ [8], ʥʦ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ P. borealis ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ. 

ʏʘʩʪʴ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʍʆʇ ʠ ʇʍɹ, ʷʚʣʷʶʪʩʷ ʜʠʦʢʩʠ-

ʥʦʧʦʜʦʙʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʦʙʣʘʜʘʶʱʠʝ ʪʝʤʠ ʞʝ ʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʠ ʜʠʦʢʩʠʥʳ,  

ʠ ʠʜʝʥʪʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʰʢʘʣʘ 

ʪʦʢʩʠʯʥʦʩʪʠ (I-TEF), ʛʜʝ ʟʘ ʵʪʘʣʦʥ ʧʨʠʥʠʤʘʝʪʩʷ ʩʘʤʳʡ ʩʠʣʴʥʳʡ ʧʦ ʩʚʦʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʡ 2,3,7,8-ʪʝʪʨʘʭʣʦʨ-ʜʠʙʝʥʟʦ-p-ʜʠʦʢʩʠʥ (2,3,7,8-ʊʍɼɼ), ʬʘʢʪʦʨ ʵʢ-

ʚʠʚʘʣʝʥʪʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʧʨʠʥʷʪ ʟʘ 1. ɼʣʷ ʢʦʥʛʝʥʝʨʦʚ ʇʍɹ ʩ ʥʦʤʝʨʘʤʠ 105, 118, 156  

ʠ 180, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ, ʬʘʢ-

ʪʦʨʳ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 0,0001, 0,0001, 0,0005 ʠ 0,00001 ʝʜ. ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʘ ʜʣʷ ʧʝʩʪʠʮʠʜʘ ɻʍɹ ï 0,001 ʝʜ. [9]. ʉʨʝʜʥʷʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʦ ʩʫʤʤʝ ʜʠʦʢʩʠʥʦʧʦʜʦʙʥʳʭ ʭʣʦ-

ʨʠʨʦʚʘʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʘ, ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,11 ʜʦ 0,21 ʧʛ ʊʕ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ  

(0,15 Ñ 0,02) ʧʛ ʊʕ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ. ɼʣʷ ʜʠʦʢʩʠʥʦʧʦʜʦʙʥʳʭ ʭʣʦʨʠʨʦʚʘʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʦʙʥʘ-

ʨʫʞʝʥʥʳʭ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ, ʩʨʝʜʥʷʷ ʩʫʤʤʘʨʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʙʳʣʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʤʝʥʴʰʝ 1. ɺ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ, ʚʳʣʦʚʣʝʥʥʦʡ ʚ ʧʨʦʤʳʩʣʦʚʦʤ ʨʘʡʦʥʝ ʉʝʚʝʨʥʘʷ 

ʯʘʩʪʴ ʅʦʚʦʟʝʤʝʣʴʩʢʦʛʦ ʤʝʣʢʦʚʦʜʴʷ (ʩʪ. 105), ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʘ  

(0,21 ʧʛ ʊʕ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ). 

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʠʨʦʚʘʥʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʨʘʢʦʦʙʨʘʟʥʳʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʢʘʢ ʢʨʘʙ-

ʩʪʨʠʛʫʥ Chionoecetes opilio, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʪʘʪʦʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝ-

ʥʠʡ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ʚ ʩʨʝʜʥʝʤ ʚʳʰʝ, ʯʝʤ ʚ ʤʳʰʮʘʭ ʢʨʘʙʘ, ʟʘ ʠʩʢʣʶʯʝʥʠ-
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ʝʤ ʩʦʜʝʨʞʘʥʠʷ ʠʟʦʤʝʨʦʚ ʭʣʦʨʜʘʥʘ ʠ ʇʍɹ [10]. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ×ɻʍʎɻ, 

ɻʍɹ, ʭʣʦʨʜʘʥʘ, ×ɼɼʊ ʠ ×ʇʍɹ ʩʦʩʪʘʚʠʣʦ ʜʣʷ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ʠ ʢʨʘʙʘ-ʩʪʨʠʛʫʥʘ (2,19 Ñ 0,52); 

(0,12 Ñ 0,02); (0,11 Ñ 0,03); (1,34 Ñ 0,18); (1,22 Ñ 0,38) ʠ (0,35 Ñ 0,04); (0,11 Ñ 0,07); (0,63 Ñ 0,18); 

(1,59 Ñ 0,23); (1,58 Ñ 0,38) ʥʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʙʦʣʴʰʠʤ,  

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʨʘʙʦʤ, ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʢʨʝʚʝʪʢʠ, ʘ ʚʩʝ ʍʆʇ ʠ ʇʍɹ ʠʤʝ-

ʶʪ ʣʠʧʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ [2]. ʉʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʳʰʮʘʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʨʝʚʝʪʦʢ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʣʦ (1,15 Ñ 0,09)%, ʘ ʚ ʤʳʰʮʘʭ ʢʨʘʙʦʚ - (0,52 Ñ 0,05)% [10].  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʩʫʤʤʝ ʜʠ-

ʦʢʩʠʥʦʧʦʜʦʙʥʳʭ ʭʣʦʨʠʨʦʚʘʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʤʳʰʮʘʭ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʠ ʩʨʝʜʥʷʷ ʪʦʢʩʠʯ-

ʥʦʩʪʴ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ, ʙʳʣʘ ʤʝʥʴʰʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ 

ʢʨʘʙʘ-ʩʪʨʠʛʫʥʘ: (0,15 Ñ 0,02) ʠ (0,25 Ñ 0,19) ʧʛ ʊʕ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʯʠʥʦʡ ʷʚ-

ʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʤʷʩʘ ʢʨʘʙʦʚ ʜʠʦʢʩʠʥʦʧʦʜʦʙʥʳʤʠ ʇʍɹ [10]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʩʝʚʝʨʥʦʡ 

ʢʨʝʚʝʪʢʠ P. borealis ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʉʆɿ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʦʢʩʠʥʦ-

ʧʦʜʦʙʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷ-

ʥʠʠ ʟʘʧʘʩʦʚ ʵʪʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʲʝʢʪʘ. ʅʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʮʝʥʠʪʴ ʦʧʘʩʥʦʩʪʴ ʥʘ-

ʢʦʧʣʝʥʠʷ ʚ ʩʝʚʝʨʥʦʡ ʢʨʝʚʝʪʢʝ ʍʆʇ ʠ ʇʍɹ ʜʣʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʝʝ ʚ ʧʠʱʫ, ʪʘʢ ʢʘʢ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʥʝʨʳʙʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʦʤʳʩʣʘ  

ʠ ʧʨʦʜʫʢʪʘʭ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʈʦʩʩʠʠ ʦʪʩʫʪʩʪʚʫʶʪ. 
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CURRENT STATE OF AHNFELTIA TOBUCHIENSIS FIELD IN THE BAKLAN BAY  

(PETER THE GREAT BAY, JAPAN SEA) 
 

Current state of the Anhfeltia tobuchiensis field in the Baklan Bay (Peter the Great Bay, Japanese Sea) is pre-

sented. The field is not subjected to fishing for a long time. Its condition is relatively stable. 
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ɺ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʘʥʬʝʣʴʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʧʨʠʢʨʝʧʣʝʥʥʦʡ ʬʦʨʤʦʡ ʚʠʜʘ Ahnfeltia 

tobuchiensis (Kanno et Matsubara) Mak [1]. ʈʘʩʪʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʝ, ʨʘʟʤʥʦʞʘʝʪʩʷ ʚʝʛʝʪʘʪʠʚʥʦ [2]. 

ʆʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʜʦʨʦʩʣʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʛʨʫʥʪʘ (ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʝʩʯʘʥʳʝ ʠ ʧʝʩ-

ʯʘʥʦ-ʠʣʠʩʪʳʝ ʛʨʫʥʪʳ) ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʯʝʥʠʡ. ʅʝʧʨʠʢʨʝʧʣʝʥʥʘʷ ʢ ʛʨʫʥʪʫ ʚʦʜʦʨʦʩʣʴ ʦʙʨʘʟʫʝʪ 

ʩʚʦʙʦʜʥʦ ʣʝʞʘʱʠʝ ʚ ʪʦʣʱʝ ʚʦʜʳ ʧʣʘʩʪʳ (ʧʦʣʷ) ʚ ʧʨʦʣʠʚʝ ʉʪʘʨʢʘ, ʧʨʠʙʨʝʞʴʝ ʛ. ʉʪʦʣʦʚʦʡ, ʙʫʭʪʘʭ 

ʊʨʦʠʮʳ, ʇʝʨʝʚʦʟʥʘʷ, ɹʘʢʣʘʥ, ʉʝʚʝʨʥʘʷ, ʀʣʴʤʦʚʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʝʟʦʥʥʦʡ  

ʠ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʦʡ. ʂʨʦʤʝ ʪʦʛʦ ʯʪʦ ʘʥʬʝʣʴʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʩʣʦʚʳʤ ʚʠʜʦʤ, ʝʝ ʧʣʘʩʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʛʨʦʤʥʳʡ ʧʦ ʧʣʦʱʘʜʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟ-

ʣʠʯʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʦʩʣʘʙʣʷʶʪ ʚʦʜʦʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʩʚʦʝʡ ʪʦʣʱʝ, ʯʪʦ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴ ʟʘʩʝʣʷʶʱʠʭ ʠʭ ʚʠʜʦʚ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʩʣʦʚʦʛʦ ʧʦʣʷ ʘʥʬʝʣʴʮʠʠ  

ʚ ʙʫʭ. ɹʘʢʣʘʥ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʦʣʷ ʘʥʬʝʣʴʮʠʠ ʚ ʙʫʭ. ɹʘʢʣʘʥ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʚʦʜʦʣʘʟʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [3] ʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

[4] ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʝ ʧʝʨʠʦʜʳ 2002ï2018 ʛʛ. ɺ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝ-

ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʥʘʫʯʥʳʡ ʵʭʦʣʦʪ ʉʀʄʈɸɼ ɽY60. ɺ ʦʩʥʦʚʫ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʨʘʙʦʪ ʟʘʣʦʞʝʥʘ ʝʞʝʛʦʜʥʘʷ ʧʨʠʚʷʟʢʘ ʢ ʩʪʘʥʜʘʨʪʥʦʡ ʩʝʪʢʝ ʩʪʘʥʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʦʣʱʠʥʘ ʧʣʘʩʪʘ, ʩʤ; ʙʠʦʤʘʩʩʘ, ʢʛ/ʤ
2
; ʧʣʦʱʘʜʴ ʧʦʣʷ, ʛʘ; ʟʘʧʘʩ, 

ʪʳʩ. ʪ) ʚ ʤʝʞʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ. 

ʇʨʦʤʳʩʣʦʚʦʝ ʧʦʣʝ ʘʥʬʝʣʴʮʠʠ ʚ ʙʫʭ. ɹʘʢʣʘʥ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʧʝʩʯʘʥʳʭ ʠ ʠʣʠʩʪʦ-ʧʝʩʯʘʥʳʭ 

ʛʨʫʥʪʘʭ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 4 ʜʦ 30 ʤ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʧʦʣʷʤʠ ʵʪʦ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʦʝ,  

ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʥʴʰʝ ʚʦʟʥʠʢʘʣʠ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʦʜʦʣʘʟʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ (ʚʦʜʦʣʘʟʥʳʝ ʨʘʙʦʪʳ 

ʨʘʟʨʝʰʝʥʳ ʜʦ 20 ʤ ʠʟʦʙʘʪʳ). ʇʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ 

ʜʠʘʧʘʟʦʥ ʠʟʫʯʘʝʤʳʭ ʛʣʫʙʠʥ ʠ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʙʦʣʝʝ ʪʦʯʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʥʬʝʣʴʮʠʠ  

ʚ ʵʪʦʡ ʙʫʭʪʝ ʢʘʢ ʧʦ ʙʠʦʤʘʩʩʝ, ʪʘʢ ʠ ʧʦ ʚʳʩʦʪʝ ʧʣʘʩʪʘ (ʨʠʩ. 1). 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʠʩ. 1.  ʈʘʩʧʨʝʜʝʣʝʥʠʝ:  ʘ ï ʧʣʦʪʥʦʩʪʠ (ʪ/ʛʘ),  ʙ ï ʚʳʩʦʪʳ ʩʣʦʷ ʚʦʜʦʨʦʩʣʝʡ (ʤ),   

ï  ʧʦ ʜʘʥʥʳʤ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚ ʙʫʭʪʝ ɹʘʢʣʘʥ 

ʇʦʢʨʳʪʠʝ ʜʥʘ ʚʦʜʦʨʦʩʣʷʤʠ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 10 ʜʦ 100%, ʙʠʦʤʘʩʩʘ ʜʦʩʪʠʛʘʣʘ 12,4 ʢʛ/ʤ
2
 ʧʨʠ ʠʟ-

ʤʝʥʝʥʠʠ ʪʦʣʱʠʥʳ ʧʣʘʩʪʘ ʦʪ 10 ʜʦ 35 ʩʤ (ʪʘʙʣ). ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʤʥʦ-

ʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦ ʵʪʦʤʫ ʧʦʣʶ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʊʘʙʣʠʮʘ  

ɹʠʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʷ ʘʥʬʝʣʴʮʠʠ ʙʫʭʪʳ ɹʘʢʣʘʥ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) 

ɻʦʜ 
ʇʣʦʱʘʜʴ, 

ʛʘ 

ɻʣʫʙʠʥʘ, 

ʤ 

ɺʳʩʦʪʘ 

ʧʣʘʩʪʘ, ʩʤ 

ɼʦʣʷ  

ʧʨʠʤʝʩʝʡ, % 

ɹʠʦʤʘʩʩʘ, 

ʢʛ/ʤ2 

ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ, 

% 

ʆʙʱʠʡ ʟʘʧʘʩ, 

ʪʳʩ. ʪ 

2002 797 3,0ï25,0 10ï35 30 0,7ï15,5 30ï100 20,1 

2003 705 10,0ï26.0 5ï30 10 1,0ï12,4 20ï100 18,0 

2004 693 7,0ï29,0 10ï30 15 1,1ï6,0 20ï100 16,4 

2005 712 5,5ï26 15ï30 25 1,0ï6,3 10ï95 17,3 

2007 597 8,0ï25,0 10ï30 20 0,8ï4,9 20ï80 16,5 

2009 723 7,0ï27,0 10ï40 15 1,0ï6,1 15ï100 18,0 

2011 765 5ï28 10ï30 20 1ï6,4 10ï100 16,0 

2012 666 11,5ï30 10ï30 10 1,2ï4,5 10ï100 17,7 

2013 737 11,5ï20 10ï35 10 0,9ï7,5 10ï100 19,7 

2015 709 8,0ï20,0 10ï35 15 1,2ï5,5 10ï90 18,6 

2016 606 3ï22 10ï50 25 2,1ï7,9 10ï100 20,3 

2017 813 6,0ï24,0 10ï35 20 0,9ï5,9 20ï100 16,8 

2018 787 8,5ï29,0 10ï30 15 1,1ï7,1 10ï100 18,4 

 

ʀʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʧʣʘʩʪʝ ʘʥʬʝʣʴʮʠʠ ʙʫʭ. ɹʘʢʣʘʥ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ Ptilota 

filicina, P. ʨhacelocarpoides, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʝʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʬʦʨʤʘʤʠ. ʕʪʠ ʚʠʜʳ ʬʦʨʤʠʨʫʶʪ 

ʧʦʚʝʨʭ ʧʣʘʩʪʘ ʘʥʬʝʣʴʮʠʠ ʥʝʙʦʣʴʰʠʝ ʣʦʢʘʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ, ʧʦʢʨʳʚʘʷ ʝʛʦ ʥʘ 10ï100% ʧʨʠ  ʙʠʦ-

ʤʘʩʩʝ 0,3ï0,7 ʢʛ/ʤ
2
. ɺ ʥʘʯʘʣʝ 1980-ʭ ʛʛ. ʚ ʙʫʭ. ɹʘʢʣʘʥ ʦʪʤʝʯʘʣʠ ʯʘʩʪʠʯʥʦʝ ʟʘʤʝʱʝʥʠʝ ʘʥʬʝʣʴʮʠʠ 

ʧʪʠʣʦʪʦʡ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʣʘ ʧʣʦʱʘʜʴ ʚ 450 ʛʘ ʧʨʠ ʧʣʦʱʘʜʠ ʩʘʤʦʛʦ ʧʦʣʷ ʧʦʨʷʜʢʘ 700 ʛʘ [5].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʧʪʠʣʦʪʘ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ  ʚ ʙʦʣʴʰʠʭ ʠʣʠ ʤʝʥʴʰʠʭ ʢʦʣʠ-

ʯʝʩʪʚʘʭ, ʥʦ ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʘ ʘʥʬʝʣʴʮʠʠ [6]. ɺ ʦʙʱʝʡ ʜʦʣʝ ʧʨʠʤʝʩʝʡ  

(ʩʤ. ʪʘʙʣ.) ʝʝ ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 50%. ʇʨʠʯʝʤ ʧʨʠ ʩʤʝʱʝʥʠʠ ʥʘ ʛʣʫʙʠʥʳ ʩʚʳʰʝ 

10 ʤ ʜʦʣʷ ʧʨʠʤʝʩʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 10%. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʠʤʝʩʝʡ, ʚ ʢʦʪʦʨʳʭ ʜʦ-

ʤʠʥʠʨʫʝʪ ʧʪʠʣʦʪʘ, ʦʪʤʝʯʝʥʦ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3 ʜʦ 6 ʤ (ʩʤ. ʪʘʙʣ.). ʉʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ  ʧʨʦʛʨʝʚ 

ʚʦʜʳ) ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʚʦʜʦʨʦʩʣʠ. 

ʇʣʘʩʪ ʘʥʬʝʣʴʮʠʠ ʥʘʩʝʣʷʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ ʠʣʠ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʤʦʣʦʜʴʶ.  ɹʳʣʠ ʦʪ-

ʤʝʯʝʥʳ ʤʦʨʩʢʠʝ ʟʚʝʟʜʳ: Patiria pectinifera, Asteria samurensis, Lethasteria sfusca,  Aphelasterias 

japonica, Distolasteria snipon,  Lysastrosomaan thosticta, Swiftopecten swifti, Patinopecten yessoensis, 

Chlamysfarreri nipponensis, Crassostrea gigas, Mytilus edulis, Modiolus difficilis, Spisula 

sachalinensis, Mya japonica, Strongylocentrotu sintermedius, S. nudus, Cucumaria japonica.ʊʨʝʧʘʥʛ 

Apostichopus japonicus ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʣʦʜʴʶ (5ï65 ʛ) ʩ ʧʣʦʪʥʦʩʪʴʶ ʜʦ 57 ʵʢʟ./ʤ
2
 ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʫʥʳ ʧʦ ʧʦʣʶ ʘʥʬʝʣʴʮʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ  
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʝʪʨʦʚʳʤʠ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤʠ ʪʝʯʝʥʠʷʤʠ. ɸʥʬʝʣʴʮʠʷ ï ʧʣʘʩʪʦʦʙʨʘ-

ʟʫʶʱʘʷ ʚʦʜʦʨʦʩʣʴ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʪʦʨʤʦʚ ʥʘ ʩʦʧʨʝʜʝʣʴʥʫʶ ʩ ʧʣʘʩʪʦʤ ʙʝʨʝʛʦʚʫʶ ʧʦʣʦʩʫ ʚʳ-

ʙʨʘʩʳʚʘʝʪ ʠʥʦʛʜʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʝʝ ʦʙʲʝʤʳ. ʐʪʦʨʤʦʚʳʝ ʚʳʙʨʦʩʳ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩ-

ʩʦʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʧʦʣʷ.  ʇʨʦʮʝʩʩ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʦʞʝʥ ʠ ʟʘʚʠʩʠʪ  

ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʇʨʠʤʦʨʴʝ ʦʥʠ ʥʝ ʚʢʣʶʯʘʶʪʩʷ ʚ ʦʙʲʝʤ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʚʳʣʦʚʘ. ɺ ʨʘʡʦʥʝ 

ʙʫʭ. ɹʘʢʣʘʥ ʦʙʲʝʤʳ ʰʪʦʨʤʦʚʳʭ ʚʳʙʨʦʩʦʚ ʘʥʬʝʣʴʮʠʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʦʪ 50  

ʜʦ 2 000 ʪʳʩ. ʪ. ʉʚʦʝʚʨʝʤʝʥʥʦ ʩʦʙʨʘʥʥʳʝ ʰʪʦʨʤʦʚʳʝ ʚʳʙʨʦʩʳ ʘʥʬʝʣʴʮʠʠ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʮʝʥ-

ʥʳʤ ʩʳʨʴʝʤ (ʢʘʢ ʠ ʚʦʜʦʨʦʩʣʠ ʘʢʪʠʚʥʦʛʦ ʣʦʚʘ) ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʘʨ-ʘʛʘʨʘ.  ɺ ʧʨʦʰʣʦʤ ʦʥʠ ʩʦ-

ʩʪʘʚʣʷʣʠ ʦʩʥʦʚʫ ʧʨʦʤʳʩʣʘ. ʀʭ ʢʘʯʝʩʪʚʦ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʧʦ 

ʘʛʘʨʦʚʦʤʫ ʩʳʨʴʶ: ʊʋ 9254-129-00472012-98 ʠ ʊʀ ˉ 36-151-98 [7]. 

ʆʙʱʠʡ ʟʘʧʘʩ ʵʪʦʛʦ ʨʝʩʫʨʩʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

16ï20,3 ʪʳʩ. ʪ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʟʘʧʘʩʘ ʘʥʬʝʣʴʮʠʠ ʚ ʙʫʭʪʝ ɹʘʢʣʘʥ ʚ ʧʝʨʠʦʜ 2002ï2016 ʛʛ. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚʦʜʦʨʦʩʣʴ ʥʝ ʧʨʠʢʨʝʧʣʝʥʘ ʢ ʛʨʫʥʪʫ, ʘ ʦʙʨʘʟʫʝʪ ʩʚʦʙʦʜʥʦ ʣʝʞʘʱʠʡ ʚ ʪʦʣʱʝ 

ʚʦʜʳ ʧʣʘʩʪ, ʧʦʣʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʢʘʢ ʩʝʟʦʥʥʦʡ, ʪʘʢ ʠ ʤʝʞʛʦʜʦʚʦʡ. ɸʥʘ-

ʣʠʟ ʜʠʥʘʤʠʢʠ ʟʘʧʘʩʘ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʨʷʜ ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ  ʩʨʝʜʥʝʤʥʦʛʦ-

ʣʝʪʥʠʭ ʫʨʦʚʥʝʡ ʟʘʧʘʩʘ ʠ ʧʣʦʱʘʜʠ  ʧʦ  ʙʫʭ. ɹʘʢʣʘʥ ï 17,0 ʪʳʩ. ʪ, 588 ʛʘ [8]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ (2004, 2007, 2011, 2017) ʤʳ ʦʪʤʝʯʘʣʠ ʟʘʧʘʩ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʫʨʦʚʥʷ, 

ʝʛʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʪʘʙʠʣʴʥʦʝ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ (ʨʠʩ. 2). 

ɽʞʝʛʦʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʣʷ ʘʥʬʝʣʴʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʠ ʨʝʢʦʤʝʥʜʦ-

ʚʘʪʴ  ʨʘʮʠʦʥʘʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʪʦʛʦ ʨʝʩʫʨʩʘ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʰʪʦʨʤʦʚʳʤʠ ʚʳʙʨʦʩʘʤʠ ʷʚʣʷ-

ʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʶʪ ʢʦʩʚʝʥʥʦ ʩʫʜʠʪʴ ʦ ʤʘʩʰʪʘʙʘʭ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʣʝ ʮʝʥʥʦʡ ʧʨʦʤʳʩʣʦʚʦʡ ʚʦʜʦʨʦʩʣʠ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʚʳʣʦʚ ʘʥʬʝʣʴʮʠʠ ʜʣʷ ʵʪʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 350 ʪ. ʀʟʳʤʘʪʴ ʚʦʜʦ-

ʨʦʩʣʠ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʚʳʙʨʦʩʥʦʡ ʟʦʥʳ, ʦʪʢʫʜʘ ʚʦ ʚʨʝʤʷ ʰʪʦʨʤʘ ʦʥʠ ʙʫʜʫʪ ʚʳʙʨʦʰʝʥʳ ʥʘ ʙʝʨʝʛ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʨʦʤʳʩʝʣ ʟʜʝʩʴ ʥʝ ʚʝʜʝʪʩʷ ʫʞʝ ʙʦʣʝʝ 25 ʣʝʪ. ʉʚʷʟʘʥʦ ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʦʪʩʫʪʩʪ-

ʚʠʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʢʨʘʝ, ʥʝʚʳʩʦʢʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʩʳʨʴʷ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ ʠ ʚʳʩʦʢʦʡ ʟʘʪʨʘʪʥʦʩʪʴʶ ʧʨʦʤʳʩʣʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʷ ʘʥʬʝʣʴʮʠʠ ʚ ʙʫʭ. ɹʘʢʣʘʥ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʪʘʙʠʣʴʥʦʝ ʩ ʪʝʥ-

ʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʤʳʩʣʘ ʘʥʬʝʣʴʮʠʠ ʠ ʩʙʦʨʘ ʝʝ 

ʰʪʦʨʤʦʚʳʭ ʚʳʙʨʦʩʦʚ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʠʤʝʶʪʩʷ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ: ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʘ ʧʦʟʚʦʣʷʝʪ ʚʝʩ-

ʪʠ ʘʢʪʠʚʥʳʡ ʧʨʦʤʳʩʝʣ ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʰʪʦʨʤʦʚʳʭ ʚʳʙʨʦʩʦʚ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʚʳʣʦʚ, ʨʘʟʨʘʙʦ-

ʪʘʥ ʥʘʫʯʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʥʠʤʘʶʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʟʘʧʘʩʘʤ. ʆʧʠʩʘʥʘ ʠʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʟʘʧʘʩʦʚ, ʠʩʪʦʨʠʷ ʧʨʦʤʳʩʣʘ ʣʘʤʠʥʘʨʠʝʚʳʭ ʥʘ 
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INDUSTRIAL USAGE OF KELP SPECIES RESOURCES FROM RUSSIAN FAR EAST 

 
In the Russian Far East, different commercial and potentially commercial kelps occupy 3

rd
 place in terms of 

natural biological resources. The history of kelp gathering and negative influence of their mechanized extraction 

in the northern Primorski region and small Kurile Islands are described. The first case resulted in degradation of 

deep-water algal beds of Saccharina japonica Aresch. f. longipes, and in the second case, the reduction of most 

valuable kelp species occurred. The modern technical capabilities of conducting methods of algal-field research 

and monitoring the status of resources described. 

 

Key words: kelp species, seaweed resources of tidal zone, gathering of kelp, Russian Far East, exploration 

of commercial seaweeds. 

 

 

ʃʘʤʠʥʘʨʠʝʚʳʤ ʚʦʜʦʨʦʩʣʷʤ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʚʘʞʥʝʡʰʘʷ ʵʢʦʩʠʩʪʝʤʥʘʷ ʨʦʣʴ. ʆʥʠ ʜʘʶʪ ʟʜʝʩʴ ʦʩʥʦʚʥʫʶ ʧʝʨʚʠʯʥʫʶ ʧʨʦʜʫʢʮʠʶ, 

ʩʦʟʜʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ ʩʣʦʞʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʪʨʫʢʪʫʨʝ ʤʥʦʛʦʷʨʫʩʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʇʨʠʩʫʪʩʪʚʠʝ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʦʦʙʱʝʩʪʚʘʭ 

ʤʝʣʢʦʚʦʜʴʷ ʬʠʪʦʬʘʛʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʝʜʘʶʱʠʭ ʠʭ ʞʠʚʦʪʥʳʭ. ʀʭ ʟʘʨʦʩʣʠ ʛʘʩʷʪ ʩʠʣʴʥʦ 

ʚʦʣʥʝʥʠʝ ʚʦʜʳ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʟʘʤʳʚʘʥʠʶ ʞʝʩʪʢʠʭ ʛʨʫʥʪʦʚ ʧʝʩʯʘʥʳʤʠ. ʆʙʱʝʠʟʚʝʩʪʥʘ ʩʘʥʠʪʘʨ-

ʥʘʷ ʨʦʣʴ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʭ ʩʦʝʜʠʥʝ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʠʱʝ-

ʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1ï3].  

ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʮʝʥʥʦʩʪʴ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʦʙʱʝʠʟʚʝʩʪʥʘ, ʦʥʘ ʦʧʠʩʘʥʘ ʚ ʨʷʜʝ ʤʦʥʦ-

ʛʨʘʬʠʡ [4ï7]. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʦʨʦʩʣʝʚʦʤ ʩʳʨʴʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʶʪ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʤʘʨʠʢʫʣʴʪʫʨʳ ʮʝʥʥʳʭ ʚ ʢʦʤʤʝʨʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʚʠʜʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʨʠʨʦʜʥʳʭ ʟʘʨʦʩʣʝʡ. ɺ ʩʪʨʘʥʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ 

ʦʙʦʠʤ ʫʢʘʟʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʪʨʘʜʠʮʠʦʥʥʦ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ʂʫʣʴʪʫʨʘ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʚʦʜʦʨʦʩʣʝʡ ʥʘʩʝʣʝʥʠʝʤ ʵʪʠʭ ʩʪʨʘʥ ʠ ʪʨʘʜʠʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʨʠʨʦʜʥʳʭ 

ʟʘʨʦʩʣʝʡ ʩʢʣʘʜʳʚʘʣʘʩʴ ʟʜʝʩʴ ʚʝʢʘʤʠ. ɾʠʪʝʣʠ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ ʭʦʨʦʰʦ ʦʩʦʟʥʘʶʪ ʟʥʘʯʠʤʦʩʪʴ  
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ʠ ʧʦʣʴʟʫ ʤʦʨʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʠ ʥʘʫʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʦʟʥʘʶʪ ʩʚʦʶ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠʭ ʟʘʧʘʩʦʚ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʚʦʜʦʨʦʩʣʝʚʦʛʦ ʩʳʨʴʷ ʠ ʦʭʨʘʥʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʩʪʦʷʥʠʷ.  

ɺ ʈʌ ʚʦʜʦʨʦʩʣʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʙʦʣʴʰʠʤʠ ʧʦ ʦʙʲʝʤʫ ʟʘʧʘʩʦʚ ʨʝʩʫʨʩʘʤʠ ʧʦʩʣʝ ʨʳʙ  

ʠ ʤʦʣʣʶʩʢʦʚ, ʦʜʥʘʢʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʯʠʪʘʶʪʩʷ ʤʘʣʦʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ. ʅʘ ʨʦʩʩʠʡʩʢʦʤ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʨʦʤʳʩʝʣ ʣʘʤʠʥʘʨʠʝʚʳʭ ʙʳʣ ʥʘʯʘʪ ʪʦʣʴʢʦ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

XIX  ʚ. ʫ ʇʨʠʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ɼʦʙʳʚʘʣʘʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʣʘʤʠʥʘʨʠʷ 

ʷʧʦʥʩʢʘʷ (Laminaria japonica). ʂ ʥʘʯʘʣʫ XX ʚ. ʟʜʝʩʴ ʜʦʙʳʚʘʣʠ 150ï200 ʪʳʩ. ʪ ʩʳʨʦʡ ʤʘʩʩʳ ʚ ʛʦʜ. 

ʇʨʦʤʳʩʝʣ ʚʝʣʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢʦʨʝʡʩʢʠʝ ʩʝʤʴʠ ʠ ʚʧʣʦʪʴ ʜʦ 1917 ʛ. ʚʩʶ ʩʫʭʫʶ ʣʠʩʪʦʚʫʶ ʤʦʨ-

ʩʢʫʶ ʢʘʧʫʩʪʫ ʦʪʧʨʘʚʣʷʣʠ ʚ ʂʠʪʘʡ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʷʞʝʣʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʢʦʥʮʝ 20-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʪʨʝʙʦʚʘ-

ʣʦ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʡʦʜʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʝʛʦ ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʣʫʯʘʪʴ  

ʠʟ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙʲʝʤʘ ʠ ʨʘʟʤʝʱʝʥʠʷ ʟʘʧʘʩʦʚ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚʜʦʣʴ ʚʩʝʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ.  

ʈʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʦʜʦʨʦʩʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ɼʘʣʴʥʝʤ ɺʦʩʪʦ-

ʢʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʚʦʜʦʨʦʩʣʝʚʦʡ ʵʢʩʧʝʜʠʮʠʠ ʙʳʣʠ ʧʦʨʫʯʝʥʳ ʘʣʴʛʦʣʦʛʘʤ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʠʥʩʪʠ-

ʪʫʪʘ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ). ʅʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʝʢʪʘ ʙʳʣ ʥʘʟʥʘʯʝʥ ɻʘʨʨʠ 

ʀ. ɻʘʡʣ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʘʪʝʨʠ-

ʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʩʫʜʘ. ʂ ʩʝʨʝʜʠʥʝ 30-ʭ ʛʛ. ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʜʦʣʴ ʚʩʝʛʦ ʨʦʩʩʠʡ-

ʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʤʘʪʝʨʠʢʦʚʦʛʦ ʙʝʨʝʛʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʩʝʚʝʨʥʳʭ ʂʫʨʠʣʴʩʢʠʭ 

ʦʩʪʨʦʚʦʚ, ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ. ɺ ʭʦʜʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʤʠʪʠʚ-

ʥʳʝ ʤʝʪʦʜʳ ʩʙʦʨʘ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʜʦʨʦʩʣʝʡ ʠ ʪʘʢʠʝ ʦʨʫʜʠʷ ʩʙʦʨʘ ʠʭ 

ʦʙʨʘʟʮʦʚ, ʢʘʢ ʢʘʥʟʫ, ʜʨʘʛʫ, ʚʦʜʷʥʦʡ ʬʦʥʘʨʴ, ʧʦʟʚʦʣʷʚʰʠʝ ʦʧʨʝʜʝʣʷʪʴ ʟʘʨʦʩʣʠ ʚʦʜʦʨʦʩʣʝʡ ʪʦʣʴʢʦ 

ʥʘ ʛʣʫʙʠʥʘʭ 1ï5 ʤ. ɺʦʜʦʣʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʫ ʧʦʨʫ ʥʝ ʚʝʣʠ.  

ɺ ʠʪʦʛʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʡʦʜʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʡʦʥʦʤ ʙʳʣʦ 

ʧʨʠʟʥʘʥʦ ʩʝʚʝʨʥʦʝ ʧʦʙʝʨʝʞʴʝ ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʦʱʥʳʝ 

ʟʘʨʦʩʣʠ ʚʦʜʦʨʦʩʣʝʡ, ʠ ʵʪʦʪ ʨʘʡʦʥ ʙʳʣ ʫʜʦʙʝʥ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ. 

ɻʘʨʨʠ ʀ. ɻʘʡʣ ʧʨʝʜʣʦʞʠʣ ʨʘʟʤʝʩʪʠʪʴ ʡʦʜʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʝʨʝʛʫ ʂʦʨʬʦ-ʂʘʨʘʛʠʥʩʢʦʛʦ ʟʘ-

ʣʠʚʘ. ɼʘʣʝʝ ʦʥ ʧʨʝʜʣʦʞʠʣ ʩʦʝʜʠʥʠʪʴ ʚʦʩʪʦʯʥʳʡ ʙʝʨʝʛ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʦʡ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʳʤ ʟʘʧʘʜʥʳʤ ʙʝʨʝʛʦʤ ʂʘʤʯʘʪʢʠ, ʩʪʦʣʴ ʞʝ ʙʦʛʘʪʳʤ ʚʦʜʦʨʦʩʣʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʦ ʵʪʠ ʩʤʝʣʳʝ 

ʧʣʘʥʳ ʥʝ ʦʩʫʱʝʩʪʚʠʣʠʩʴ, ʧʦʩʢʦʣʴʢʫ ʢʦ ʚʨʝʤʝʥʠ ʧʨʠʥʷʪʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʙʳʣ ʥʘʡʜʝʥ 

ʜʨʫʛʦʡ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʠʩʪʦʯʥʠʢ ʤʠʥʝʨʘʣʴʥʦʛʦ ʡʦʜʘ.  

ɺ ʇʨʠʤʦʨʴʝ ʜʦʙʳʯʘ ʣʘʤʠʥʘʨʠʝʚʳʭ ʧʨʦʜʦʣʞʘʣʘʩʴ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ 40-ʭ ʛʛ., ʥʦ ʦʙʲʝʤʳ ʟʘʛʦ-

ʪʦʚʦʢ ʚʦʜʦʨʦʩʣʝʚʦʛʦ ʩʳʨʴʷ ʟʜʝʩʴ ʥʝ ʧʨʝʚʳʰʘʣʠ 12ï46 ʪʳʩ. ʪ ʩʳʨʮʘ. ɺ ʚʦʝʥʥʳʝ ʠ ʧʦʩʣʝʚʦʝʥʥʳʝ 

ʛʦʜʳ ʚʦʜʦʨʦʩʣʠ ʥʝ ʜʦʙʳʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʥʦ ʠ ʧʦʯʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺʦʟʦʙʥʦʚʠʣʠ 

ʧʨʦʤʳʩʝʣ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚ ʇʨʠʤʦʨʴʝ, ʫ ʖʞʥʦʛʦ ʉʘʭʘʣʠʥʘ ʠ ʖʞʥʳʭ ʂʫʨʠʣ ʪʦʣʴʢʦ ʚ 70ï80 ʛʛ. 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʥʦ ʚ ʧʦʩʣʝʚʦʝʥʥʦʝ ʚʨʝʤʷ ʠʭ ʜʦʙʳʯʘ ʫʞʝ ʥʠʢʦʛʜʘ ʥʝ ʜʦʩʪʠʛʘʣʘ ʜʦʚʦʝʥʥʦʛʦ ʫʨʦʚʥʷ. 

ʉʙʦʨ ʚʦʜʦʨʦʩʣʝʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʪʨʝʙʫʝʪ ʢʨʦʧʦʪʣʠʚʦʛʦ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. ʇʦʧʳʪʢʠ ʤʝʭʘʥʠʟʠʨʦ-

ʚʘʪʴ ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʣʘʤʠʥʘʨʠʠ ʷʧʦʥʩʢʦʡ ʚ ʩʝʚʝʨʥʦʤ ʇʨʠʤʦʨʴʝ ʚ ʢʦʥʮʝ 70-ʭ ʛʛ. 

ʠ ʫ ʤʘʣʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʚ ʢʦʥʮʝ 80-ʭ ʛʛ. ʟʘʢʦʥʯʠʣʠʩʴ ʥʝʫʜʘʯʝʡ ʠ ʚʳʟʚʘʣʠ ʩʠʣʴʥʦʝ ʫʭʫʜ-

ʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʧʘʜʝʥʠʝ ʟʘʧʘʩʦʚ ʮʝʥʥʳʭ ʧʨʦʤʳʩʣʦ-

ʚʳʭ ʚʠʜʦʚ, ʧʝʨʝʩʪʨʦʡʢʫ ʩʪʨʫʢʪʫʨʳ ʚʦʜʦʨʦʩʣʝʚʳʭ ʩʦʦʙʱʝʩʪʚ. ʇʨʦʤʳʩʝʣ ʚ ʫʢʘʟʘʥʥʳʭ ʨʘʡʦʥʘʭ ʥʘ 

ʤʥʦʛʦ ʣʝʪ ʙʳʣ ʟʘʧʨʝʱʝʥ. ɿʘʧʘʩʳ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʫ ʤʘʣʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʚʰʠʝʩʷ ʚ 1988 ʛ., ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʜʦ ʧʨʝʞʥʝʛʦ ʫʨʦʚʥʷ ʪʦʣʴʢʦ ʢ 2007 ʛ., ʪ. ʝ. 

ʧʦʯʪʠ ʯʝʨʝʟ 20 ʣʝʪ [8ï9]. ʕʪʦʪ ʧʝʯʘʣʴʥʳʡ ʫʨʦʢ ʧʦʢʘʟʘʣ ʨʦʩʩʠʡʩʢʠʤ ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʠʢʘʤ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʚʦʜʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʦʛʘʪʩʪʚʘ ʩʣʝʜʫʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʙʝʨʝʞʥʦ.  

ɺ ʩʝʚʝʨʥʦʤ ʇʨʠʤʦʨʴʝ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 10 ʜʦ 30ï32 ʤ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʙʝʨʝʛʘ 

(0,5ï2 ʢʤ) ʙʳʣʦ ʨʘʩʧʦʣʦʞʝʥʦ ʧʦʣʝ Saccharina japonica [10]. ɿʜʝʩʴ ʦʥʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʦʙʦʡ 

ʬʦʨʤʦʡ ʚʠʜʘ S. japonica Aresch. f. longipes (Miyabe et Tokida) Petrov, ʜʦʩʪʠʛʘʶʱʝʡ 12 ʤ ʜʣʠʥʳ  

ʠ ʠʤʝʶʱʝʡ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ ʛʣʫʙʠʥʘʭ 20ï27 ʤ ʚʩʪʨʝʯʘʣʠʩʴ ʝʝ 

ʟʘʨʦʩʣʠ ʩ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʜʥʘ 30ï50% ʠ ʙʠʦʤʘʩʩʦʡ 3ï4 ʜʦ 8 ʢʛ/ ʤ
2
 [11]. ʕʪʘ ʬʦʨʤʘ ʚʠʜʘ 

ʦʙʠʪʘʝʪ ʚ ʤʝʩʪʘʭ ʩ ʢʘʤʝʥʠʩʪʳʤʠ ʠ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʤʠ ʛʨʫʥʪʘʤʠ, ʧʦʣʦʛʠʤ ʨʝʣʴʝʬʦʤ ʜʥʘ.  

ɺ ʨʘʡʦʥʘʭ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʣʴʥʦʝ ʚʦʣʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʕʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳ-

ʙʨʦʩʫ ʢʨʫʧʥʳʭ ʨʘʩʪʝʥʠʡ ʩʘʭʘʨʠʥʳ ʷʧʦʥʩʢʦʡ ʥʘ ʙʝʨʝʛ.  



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ɺ 70-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʦʤʳʩʝʣ ʛʣʫʙʠʥʥʦʡ ʣʘʤʠʥʘʨʠʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʫʜʘʤʠ, ʩʥʘʙ-

ʞʝʥʥʳʤʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʜʣʷ ʝʝ ʧʦʜʨʝʟʘʥʠʷ. ʆʥʠ ʙʳʣʠ ʦʯʝʥʴ ʥʝʩʦʚʝʨʰʝʥʥʳ-

ʤʠ, ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʣʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʟʘʨʦʩʣʝʡ S. japonica. ʅʝʢʦʛʜʘ ʝʜʠ-

ʥʦʝ ʚʦʜʦʨʦʩʣʝʚʦʝ ʧʦʣʝ ʨʘʟʦʨʚʘʣʦʩʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʷʪʥʘ. ʄʝʩʪʘʤʠ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʜʥʘ ʦʥʦ 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʦ. ʕʪʠ ʧʨʦʤʳʩʣʦʚʳʝ ʟʘʨʦʩʣʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʜʦ ʧʨʝʞʥʝʛʦ ʩʦ-

ʩʪʦʷʥʠʷ [12ï13], ʠ ʧʨʦʤʳʩʝʣ ʚʦʜʦʨʦʩʣʝʡ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʚʝʜʝʪʩʷ ʥʳʥʝ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʦ.  
ʎʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʟʘʧʘʩʦʚ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʭ 

ʧʨʦʤʳʩʣʫ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʩʣʦʚʦʡ ʨʘʟʚʝʜʢʠ. ʉ ʢʦʥʮʘ 60-ʭ ʛʛ. 
ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʘʣʴʛʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʪʘʣ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʜʦʣʘʟʥʳʡ ʩʧʦ-

ʩʦʙ ʦʪʙʦʨʘ ʧʨʦʙ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʚʘʣʘʥʛʘ ʜʘʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʙʠʨʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʦʙʳ 
ʬʠʪʦʙʝʥʪʦʩʘ, ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʙʦʨʳ ʚ ʬʦʪʦʬʠʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ, ʧʨʦʩʪʠʨʘʶʱʝʤʩʷ ʜʦ ʛʣʫʙʠʥʳ 20 ʤ. ʉʙʦʨʳ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʚ ʪʝ ʛʦʜʳ 
ʧʨʦʜʦʣʞʘʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʨʘʛʘʤʠ. 

ɻʠʜʨʦʙʠʦʣʦʛʘʤ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʣʝʛʢʦʚʦʜʦʣʘʟʦʚ, ʦʩʦʙʝʥʥʦ 
ʥʘ ʛʣʫʙʠʥʘʭ ʩʚʳʰʝ 10ï15 ʤ, ʥʝʚʝʣʠʢʘ. ʀʤ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʜʝʢʦʤʧʨʝʩʩʠʶ  

ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʯʘʩʦʚʦʡ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʝ ʜʚʫʭ ʧʦʛʨʫʞʝʥʠʡ ʚ ʜʝʥʴ ʦʥʠ ʦʙʳʯʥʦ  
ʥʝ ʜʝʣʘʶʪ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʢʦʥʮʘ 80-ʭ ʛʛ. 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʜʣʷ ʘʣʴʛʦʧʨʦʤʳʩʣʦʚʦʡ ʨʘʟʚʝʜʢʠ ʩʪʘʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʨʪʘʪʠʚʥʳʝ ʵʭʦʣʦ-
ʪʳ. ʀʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʥʘ ʙʦʨʪ ʤʘʣʦʤʝʨʥʦʛʦ ʩʫʜʥʘ, ʠʥʦʛʜʘ ʦʙʳʯʥʦʡ ʤʦʪʦʨʥʦʡ ʣʦʜʢʠ ʠ ʧʦ ʭʘʨʘʢ-

ʪʝʨʫ ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʤʦʨʩʢʦʛʦ ʜʥʘ ʩʠʛʥʘʣʘ ʵʭʦʣʦʪʘ ʩʫʜʠʣʠ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʜ ʩʫʜʥʦʤ 
ʧʦʷʩʘ ʚʦʜʦʨʦʩʣʝʡ. ɿʠʛʟʘʛʦʦʙʨʘʟʥʦʝ ʜʚʠʞʝʥʠʝ ʤʘʣʦʤʝʨʥʦʛʦ ʩʫʜʥʘ ʧʦʟʚʦʣʷʣʦ ʦʢʦʥʪʫʨʠʪʴ ʟʘʨʦʩʣʠ 

ʠ ʚʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʜʥʘ, ʟʘʥʷʪʫʶ ʣʘʤʠʥʘʨʠʝʚʳʤʠ. ʉʙʦʨ ʧʨʦʙ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘ-

ʟʠʷ ʤʘʢʨʦʬʠʪʦʙʝʥʪʦʩʘ ʧʨʦʠʟʚʦʜʠʣ ʚʦʜʦʣʘʟ. ʕʪʦʪ ʤʝʪʦʜ ʜʘʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʨʪʠʨʦʚʘʪʴ ʧʦʜʚʦʜ-
ʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ. 

ʅʘ ɹʝʣʦʤ ʤʦʨʝ ʚ ʪʝ ʞʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʩʷ ʤʝʪʦʜ ʣʘʥʜʰʘʬʪʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʤʦʨʩʢʠʭ 
ʤʘʢʨʦʬʠʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʘʵʨʦʬʦʪʦʩʲʝʤʦʢ [14]. ʅʦ ʧʦʩʢʦʣʴʢʫ ʚ ʪʦ ʚʨʝʤʷ ʝʱʝ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʜʝʰʠʬʨʦʚʢʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʠ ʨʘʩʯʝʪ ʧʣʦʱʘʜʝʡ ʜʥʘ, 
ʟʘʥʷʪʳʭ ʚʦʜʦʨʦʩʣʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʜʨʫʛʠʤʠ 

ʤʝʪʦʜʘʤʠ ʚʝʜʝʥʠʷ ʧʨʦʤʳʩʣʦʚʦʡ ʨʘʟʚʝʜʢʠ ʙʳʣʠ ʦʯʝʚʠʜʥʳʤʠ. ɸʵʨʦʬʦʪʦʩʲʝʤʢʘ ʜʘʚʘʣʘ ʦʛʨʦʤʥʳʡ 
ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʣʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʚʳʙʠʨʘʪʴ ʧʨʦʤʳʩʣʦʚʳʝ ʫʯʘʩʪʢʠ ʩ ʚʳʩʦʢʠʤ 

ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʚʦʜʦʨʦʩʣʝʡ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʬʠʥʘʥʩʦʚʦʡ ʟʘʪʨʘʪʥʦʩʪʠ ʦʥʘ ʥʝ ʧʦ-
ʣʫʯʠʣʘ ʜʦʣʞʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʘʣʴʛʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

ʅʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʚʦʜʦʨʦʩʣʝʚʦʛʦ ʧʦʷʩʘ ʙʳʣʘ ʧʨʦʚʝ-
ʜʝʥʘ ʫ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ, ʚ ʂʦʨʬʦ-ʂʘʨʘʛʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʫ ʩʨʝʜʥʝʛʦ ʇʨʠʤʦʨʴʷ. ʆʜʥʘʢʦ  

ʚ ʗʧʦʥʩʢʦʤ ʠ ʆʭʦʪʩʢʦʤ ʤʦʨʷʭ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʜʦ ʩʠʭ ʧʦʨ ʚʝʜʫʪʩʷ ʚʦʜʦʣʘʟʥʳʝ ʘʣʴ-
ʛʦʧʨʦʤʳʩʣʦʚʳʝ ʩʲʝʤʢʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʩʦʯʝ-

ʪʘʝʪʩʷ ʨʘʙʦʪʘ ʚʦʜʦʣʘʟʦʚ ʠ ʧʦʜʚʦʜʥʳʭ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʘʧʧʘʨʘʪʦʚ. ʆʥʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦ-
ʚʦʜʷʪʩʷ ʥʘ ʩʝʚʝʨʝ ʇʨʠʤʦʨʴʷ ʠ ʫ ʤʘʪʝʨʠʢʦʚʦʛʦ ʙʝʨʝʛʘ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ [15] ʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʠʪʴ ʥʘʜʝʞʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʪʦʯʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʟʘʨʦʩʣʝʡ ʚʦʜʦʨʦʩʣʝʡ, ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʠʭ ʟʘʧʘʩʦʚ.  
ʇʨʦʤʳʩʣʦʚʳʝ ʟʘʧʘʩʳ ʚʦʜʦʨʦʩʣʝʡ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʧʦʣʦʚʠʥʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʫ ʚʦʩʪʦʯ-

ʥʦʡ ʂʘʤʯʘʪʢʠ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʧʦʵʪʦʤʫ ʘʣʴʛʦʣʦʛʠʯʝʩʢʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʜʝʩʴ ʚʝʜʫʪʩʷ ʢʨʘʡʥʝ ʥʝʨʝʛʫʣʷʨʥʦ ʠ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʜʦʨʦʩʣʝʡ ʥʫʞʜʘ-

ʶʪʩʷ ʚ ʦʙʥʦʚʣʝʥʠʠ. ʀʟʫʯʝʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʚʦʜʦʨʦʩʣʝʡ ʘʢʪʫʘʣʴʥʦ ʚ ʩʚʷʟʠ ʩ ʛʣʦ-
ʙʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʠ ʚʦʟʨʘʩʪʘʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʙʨʝʞʥʳʝ ʘʢʚʘ-

ʪʦʨʠʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʣʴʛʦʧʨʦʤʳʩʣʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʙʦʪʦʪʝʭʥʠʢʫ, ʤʘʪʝ-

ʨʠʘʣʳ ʢʦʩʤʦʩʲʝʤʢʠ ʠ ʜʘʶʪ ʥʘʜʝʞʜʫ ʥʘ ʧʨʦʨʳʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʨʩʢʦʡ ʛʠʜʨʦʙʠʦʣʦʛʠʠ. 
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ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʙʠʦʤʘʩʩʳ ʩʝʤʝʡʩʪʚʘ ʨʦʛʘʪʢʦʚʳʭ Cottidae, ʦʙʠʪʘʶʱʠʭ  

ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ. ɼʣʷ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʣʝʪʥʠʭ ʜʦʥʥʳʭ ʪʨʘʣʦʚʳʭ 

ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 1960ï2019 ʛʛ. ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʛʦ ʧʦʣʠʛʦʥʘ. ʅʘ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʵʪʘʧʝ ʚʝʣʠʯʠʥʘ ʟʘʧʘʩʦʚ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ, ʨʘʚʥʳʡ 164,6 ʪʳʩ. ʪ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʙʠʦʤʘʩʩʫ ʩʝʤʝʡʩʪʚʘ ʚʥʦʩʷʪ ʜʚʘ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ 

ʚʠʜʘ: ʢʝʨʯʘʢ-ʷʦʢ Myoxocephalus jaok ʠ ʤʥʦʛʦʠʛʣʳʡ ʢʝʨʯʘʢ Myoxocephalus polyacanthocephalus. ʉʫʤʤʘʨʥʘʷ 

ʜʦʣʷ ʵʪʠʭ ʚʠʜʦʚ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 72 ʜʦ 60% (2016ï2019 ʛʛ.) 
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SCULPIN COTTIDAE STOCKS NEAR THE WEST COAST OF KAMCHATKA  

 
The long-term dynamics of the biomass of slingshot Cottidae family that live off the western coast of Kam-

chatka is considered. To assess the reserves the data of summer bottom trawl surveys performed in 1960 ï 2019 

were used and standardized within a single area. At the present stage the value of reserves exceeds the long-term 

average level of 164,6 thousand tons and generally shows a positive trend. The greatest contribution to the total 

biomass of the family is made by two closely related species: the plain sculpin Myoxocephalus jaok and the great 

sculpin Myoxocephalus polyacanthocephalus. The total share of these species in different periods ranged from  

72 to 60% in recent years (2016ï2019 years). 

 

Key words: slingshot, sculpin, Cottidae, biomass, the west coast of Kamchatka, bottom trawl surveys, plain 

sculpin, Myoxocephalus jaok, great sculpin, Myoxocephalus polyacanthocephalus. 

 

 

ɹʳʯʢʠ Cottidae, ʠʣʠ ʨʦʛʘʪʢʦʚʳʝ, ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʦʙʠʪʘ-

ʪʝʣʷʤʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʣʦʚʘ ʥʘ 

ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʚʠʜʘʭ ʤʦʨʩʢʦʛʦ ʧʨʦʤʳʩʣʘ [1ï3]. ɺ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʨʦʛʘʪʢʦʚʳʭ. ʆʙʣʘʜʘʷ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʤʥʦʛʠʝ ʚʠʜʳ 

ʩʝʤʝʡʩʪʚʘ, ʥʝʩʦʤʥʝʥʥʦ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʙʲʝʢʪʘʤʠ ʧʨʦʤʳʩʣʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʠʭ ʨʝʩʫʨʩʳ ʫ ʙʝ-

ʨʝʛʦʚ ʂʘʤʯʘʪʢʠ ʩʝʛʦʜʥʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʜʦʠʩʧʦʣʴʟʫʶʪʩʷ, ʘ ʨʝʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʚʳʣʦʚʘ ʩʪʘʪʠʩʪʠ-

ʢʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʨʘʞʘʝʪʩʷ [4ï10]. 

ʂ ʵʪʦʤʫ ʨʘʟʥʦʦʙʨʘʟʥʦʤʫ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʩʝʤʝʡʩʪʚʫ ʦʪʥʦʩʷʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ  

66 ʚʠʜʦʚ ʠʟ 22 ʨʦʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ. ʋ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 33 ʚʠʜʦʚ ʚ ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ  ʧʦʜʟʦʥʝ ʠ 31 ʚʠʜ ʚ ɿʘʧʘʜʥʦ-

ʂʘʤʯʘʪʩʢʦʡ ʧʦʜʟʦʥʝ [10]. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʮʝʥʢʘʤ, ʚ 2006ï2015 ʛʛ. ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʂʘʤʯʘʪʢʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʨʦʛʘʪʢʦʚʳʭ [11].  

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʦʙʱʘʷ ʙʠʦʤʘʩʩʘ ʩʝʤʝʡʩʪʚʘ ʩʣʘʛʘʝʪʩʷ ʠʟ ʦʪʜʝʣʴʥʳʭ ʦʮʝʥʦʢ ʟʘʧʘʩʦʚ ʜʦʩʪʘ-

ʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʚʠʜʦʚ, ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʮʝʣʴ: 
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45 

ʦʮʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ ʙʳʯʢʦʚ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʢʘʢ ʚ ʮʝʣʦʤ 

ʜʣʷ ʩʝʤʝʡʩʪʚʘ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʦ ʜʣʷ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʜʦʥʥʳʭ ʪʨʘʣʦʚʳʭ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʫ ʟʘ-

ʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʚ 1960ï2019 ʛʛ. ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʆʮʝʥʢʠ ʟʘʧʘʩʦʚ ʜʣʷ ʧʝʨʠʦʜʘ 1960 

ʧʦ 2015 ʛ. ʚʟʷʪʳ ʠʟ ʨʘʙʦʪʳ ɸ.ɸ. ʄʘʪʚʝʝʚʘ ʠ ɼ.ɸ. ʊʝʨʝʥʪʴʝʚʘ [11]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʚ ʤʝʞʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳ, ʨʘʩʯʝʪ ʚʝʣʠʯʠʥʳ 

ʙʠʦʤʘʩʩʳ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʧʨʝʜʝʣʘʭ çʩʪʘʥʜʘʨʪʥʦʛʦè ʧʦʣʠʛʦʥʘ, ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ 15ï250 ʤ [12]  

ʩ ʧʦʤʦʱʴʶ ɻʀʉ çʂʘʨʪʄʘʩʪʝʨè [13]. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʩʲʝʤʦʢ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 27,1 ʠ 31,5-ʤʝʪʨʦʚʳʝ ʜʦʥʥʳʝ ʪʨʘʣʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʨʚʳʝ), ʦʩ-

ʥʘʱʝʥʥʳʝ ʤʷʛʢʠʤ ʛʨʫʥʪʨʦʧʦʤ ʧʦ ʥʠʞʥʝʡ ʧʦʜʙʦʨʝ. ɺ ʢʫʪʮʝʚʫʶ ʯʘʩʪʴ ʪʨʘʣʘ ʠʟʥʫʪʨʠ ʚʰʠʚʘʣʘʩʴ 

ʚʩʪʘʚʢʘ ʠʟ ʤʝʣʢʦʷʯʝʠʩʪʦʡ ʜʝʣʠ ʨʘʟʤʝʨʦʤ 10Ĭ10 ʤʤ. ʈʘʟʙʦʨ ʫʣʦʚʘ ʠ ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [4]. ɺ ʮʝʣʦʤ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʠ ʧʨʠʥʷʪʳ ʢ ʨʘʩ-

ʯʝʪʘʤ ʨʝʟʫʣʴʪʘʪʳ ʯʝʪʳʨʝʭ ʜʦʥʥʳʭ ʪʨʘʣʦʚʳʭ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 2016ï2019 ʛʛ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʘʪʠʥʩʢʠʝ ʠ ʨʫʩʩʢʠʝ ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ ʨʳʙ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝ-

ʣʦʤ çʈʳʙʳ ʠ ʨʳʙʦʦʙʨʘʟʥʳʝè ʠʟ ʂʘʪʘʣʦʛʘ ʧʦʟʚʦʥʦʯʥʳʭ ʂʘʤʯʘʪʢʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʤʦʨʩʢʠʭ ʘʢ-

ʚʘʪʦʨʠʡ [14]. 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʟʘʧʘʩʦʚ ʚ ʧʝʨʠʦʜ ʩ 1960 ʧʦ 1983 ʛ. ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ  

ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 77 ʪʳʩ. ʪ (ʨʠʩ. 1). ʆʜʥʘʢʦ ʩ 1986 ʧʦ 1992 ʛ. ʙʠʦʤʘʩʩʘ ʩʝʤʝʡʩʪʚʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ (ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 338 ʪʳʩ. ʪ), ʜʦʩʪʠʛʥʫʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ  

ʚ 475 ʪʳʩ. ʪ (1989 ʛ.). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ 1983 ʠ ʚʧʣʦʪʴ ʜʦ 2000 ʛ. ʜʦʥʥʳʝ ʪʨʘʣʦʚʳʝ ʩʲʝʤ-

ʢʠ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʝʨʝʛʫʣʷʨʥʦ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʥʘʯʠʥʘʷ ʩ 2000 ʛ., ʚ ʮʝʣʦʤ ʦʪʤʝʯʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚʝ-

ʣʠʯʠʥʳ ʟʘʧʘʩʦʚ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʣʝʪ (2003, 2009 ʠ 2013 ʛʛ.), ʚʝʣʠʯʠʥʘ ʫʯʪʝʥʥʦʡ ʙʠʦ-

ʤʘʩʩʳ ʧʨʝʚʳʰʘʣʘ (ʠʣʠ ʙʳʣʘ ʙʣʠʟʢʘ) ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 164,6 ʪʳʩ. ʪ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʜʦʥʥʳʭ ʪʨʘʣʦʚʳʭ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 2016ï2019 ʛʛ., ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ  

ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʧʘʩʦʚ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʇʦ ʦʩʨʝʜʥʝʥʥʳʤ ʦʮʝʥʢʘʤ ʙʠʦʤʘʩʩʘ ʨʦʛʘʪʢʦʚʳʭ ʥʘ ʰʝʣʴʬʝ 

ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʚ 2016ï2019 ʛʛ. ʧʨʝʚʳʩʠʣʘ 280 ʪʳʩ. ʪ (ʨʠʩ. 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʝʣʠʯʠʥʘ ʟʘʧʘʩʦʚ ʩʝʤʝʡʩʪʚʘ ʨʦʛʘʪʢʦʚʳʭ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʧʨʝʚʳʰʘʶʱʝʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ. 

 

ʈʠʩ. 1. ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʙʠʦʤʘʩʩʳ ʨʦʛʘʪʢʦʚʳʭ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ.  

ʇʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʦʙʦʟʥʘʯʝʥ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ (2016ï2019 ʛʛ.) ʥʘʠʙʦʣʴʰʠʝ ʦʮʝʥʢʠ ʙʠʦʤʘʩʩʳ ʩʝʤʝʡʩʪʚʘ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʚ 2017 ʠ 2018 ʛʛ. ï ʙʦʣʝʝ 320 ʠ 340 ʪʳʩ. ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʥʥʦʡ ʪʨʘ-

ʣʦʚʦʡ ʩʲʝʤʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ 2019 ʛ., ʚʝʣʠʯʠʥʘ ʟʘʧʘʩʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 245 ʪʳʩ. ʪ.  

ɺʥʫʪʨʠ ʩʝʤʝʡʩʪʚʘ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʙʠʦʤʘʩʩʫ (ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 72% [11]) ʚʥʦʩʠʪ ʨʦʜ 

ʢʝʨʯʘʢʠ Myoxocephalus, ʘ ʠʤʝʥʥʦ ʜʚʘ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʚʠʜʘ: ʢʝʨʯʘʢ-ʷʦʢ M. jaok ʠ ʤʥʦʛʦʠʛʣʳʡ 
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ʢʝʨʯʘʢ M. polyacanthocephalus. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ (ʧʦ ʙʠʦʤʘʩʩʝ) ʢʝʨʯʘʢʦʚ 

ʩʥʠʟʠʣʘʩʴ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 60% ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʩʝʤʝʡʩʪʚʘ. 

ʇʦʩʢʦʣʴʢʫ ʜʦ 1986 ʛ. ʦʮʝʥʢʠ ʙʠʦʤʘʩʩʳ ʨʦʛʘʪʢʦʚʳʭ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʜʣʷ ʩʝʤʝʡʩʪʚʘ ʚ ʮʝʣʦʤ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʟ ʨʘʟʜʝʣʝʥʠʷ ʧʦ ʨʦʜʘʤ ʠ ʚʠʜʘʤ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʘʥʘʣʠʟʘ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ 

ʫʯʪʝʥʥʦʡ ʙʠʦʤʘʩʩʳ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ 1986 ʧʦ 2019 ʛ. 

ʄʥʦʛʦʠʛʣʳʡ ʢʝʨʯʘʢ ï ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʟʘʧʘʩʦʚ ʚʠʜ ʩʝʤʝʡʩʪʚʘ ʨʦ-

ʛʘʪʢʦʚʳʭ, ʦʙʠʪʘʶʱʠʭ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ. ɽʛʦ ʙʠʦʤʘʩʩʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 29 (2013 ʛ.) 

ʜʦ 206 ʪʳʩ. ʪ (1988 ʛ.), ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 119 ʪʳʩ. ʪ (ʨʠʩ. 2). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2013 ʛ., 

ʚ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʩʨʦʢʘʤʠ ʨʘʙʦʪ ʠʟ-ʟʘ ʧʦʣʦʤʢʠ ʩʫʜʥʘ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʨʷʜ ʩʪʘʥʮʠʡ ʥʘ 

ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 100ï150 ʤ, ʛʜʝ ʦʙʳʯʥʦ ʦʪʤʝʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʫʣʦʚʳ ʚʠʜʘ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʧʨʠ-

ʚʝʣʦ ʢ ʥʝʜʦʫʯʝʪʫ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʠ ʟʘʥʠʞʝʥʥʳʤ ʦʮʝʥʢʘʤ ʟʘʧʘʩʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ (ʩ 2000 

ʧʦ 2018 ʛ.) ʦʪʤʝʯʘʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ ʝʛʦ ʟʘʧʘʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʦʢ 2019 ʛ. ʧʦʢʘʟʘʣʠ 

ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʜʦ 103 ʪʳʩ. ʪ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ (ʨʠʩ. 2). 

 
 

ʈʠʩ. 2. ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʙʠʦʤʘʩʩʳ ʢʝʨʯʘʢʘ-ʷʦʢʘ (M.  jaok) ʠ ʤʥʦʛʦʠʛʣʦʛʦ ʢʝʨʯʘʢʘ (M. polyacanthocephalus)  

ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ. ʇʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʦʙʦʟʥʘʯʝʥ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ 

 

ɺʪʦʨʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʨʦʜʘ ï ʢʝʨʯʘʢ-ʷʦʢ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ 

ʙʠʦʤʘʩʩʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʣ 52,1 ʪʳʩ. ʪ (ʨʠʩ. 2.). ʄʘʢʩʠʤʘʣʴʥʳʝ ʦʮʝʥʢʠ ʟʘʧʘ-

ʩʘ ʦʪʤʝʯʘʣʠʩʴ ʚ 1989 ʠ 1990 ʛʛ. ʠ ʩʦʩʪʘʚʣʷʣʠ 148 ʠ 156 ʪʳʩ. ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ ʝʩʣʠ ʧʨʠ-

ʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʧʦʩʣʝ 2000 ʛ., ʢʦʛʜʘ ʜʦʥʥʳʝ ʪʨʘʣʦʚʳʝ ʩʲʝʤʢʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʦ, ʪʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ ʙʠʦʤʘʩʩʳ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 41 ʪʳʩ. ʪ. ʄʠ-

ʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʯʪʝʥʥʦʡ ʙʠʦʤʘʩʩʳ ʦʪʤʝʯʘʣʠʩʴ ʚ 1995 ʛ. (ʦʢʦʣʦ 5 ʪʳʩ. ʪ) ʠ ʚ 2010 ʛ. (ʦʢʦʣʦ 

13 ʪʳʩ. ʪ), ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʟʘʥʠʞʝʥʥʳʤʠ ʦʮʝʥʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʠ 
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ʟʘʧʘʩʦʚ ʢʝʨʯʘʢʘ-ʷʦʢʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ (2000ï2019 ʛʛ.) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʪʘʙʠʣʴʥʳʝ ʟʥʘʯʝ-

ʥʠʷ, ʙʣʠʟʢʠʝ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤʫ ʫʨʦʚʥʶ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ (ʨʠʩ. 2). 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤʫ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʙʱʘʷ ʙʠʦʤʘʩʩʘ ʩʝʤʝʡʩʪʚʘ ʨʦʛʘʪ-

ʢʦʚʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʰʝʣʴʬʝ ʫ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʚʳʰʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʱʠʡ  ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʫʞʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʩʫʞʜʘʣʠʩʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʩʩʦʚʳʭ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ [4ï9; 15 ʠ ʜʨ.]. ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʦʙʦʩʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʭ ʧʝ-

ʨʝʨʘʙʦʪʢʠ, ʘ  ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʵʪʠʭ ʨʳʙ ʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʢʫʣʠʥʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ [16ï20]. 
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MORPHOPHYSIOLOGICAL STATUS OF AMUR SLEEPER  

(PERCCOTTUS GLENII DYBOWSKI, 1877) IN FLOODPLAIN PONDS  

OF THE SARATOV RESERVOIR  

 
The results of long-term studies of the morphophysiological state of the Amur sleeper (Perccottus glenii 

Dybowski, 1877) from floodplain reservoirs of the Saratov reservoir, where this representative of the ichthyofauna 

has been observed since the early 90-s of the XX century, are presented. Numerous pathologies of red blood cells, 

deviations in some hematological parameters and histopathology of internal organs: gills, liver, gonads and heart 

muscle were found in the absence of external morphological abnormalities in both juvenile fish and mature indi-

viduals. Individuals with various morphophysiological disorders formed the basis of the population in the studied 

reservoirs. The obtained results indicate the chronic impact of environmental stress factors on Amur sleeper such 

as anthropogenic pollution, unfavorable oxygen regime and overpopulation of floodplain reservoirs of the Saratov 

reservoir by this type of fish. 

 

Key words: Amur sleeper, Saratov reservoir, pathologies of red blood cells, histopathology of internal organs. 

 

 

ʈʦʪʘʥ, ʥʘʪʠʚʥʳʡ ʘʨʝʘʣ ʢʦʪʦʨʦʛʦ ʦʭʚʘʪʳʚʘʝʪ ʚʦʜʦʝʤʳ ʇʨʠʤʦʨʴʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʩʝʣʠʣ 

ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʜʦʝʤʦʚ ʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [1]. ʕʪʦʪ ʚʠʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʚʳʩʦʢʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʰʠʨʦʢʠʤʠ ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ  ʧʦʧʫʣʷʮʠʡ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ.  

ɺʩʝʣʷʷʩʴ ʚ ʧʦʡʤʝʥʥʳʝ ʚʦʜʦʝʤʳ, ʨʦʪʘʥ ʙʳʩʪʨʦ ʥʘʨʘʱʠʚʘʝʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʧʨʝʦʙʣʘʜʘʷ 

ʥʘʜ ʤʝʩʪʥʳʤʠ ʚʠʜʘʤʠ ʨʳʙ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʪʘʥʦʚʠʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʠʭʪʠʦ-
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ʬʘʫʥʳ, ʚʳʪʝʩʥʷʷ ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ [1, 2]. ʇʦʜʦʙʥʳʝ ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʧʦʡʤʝʥʥʳʭ 

ʚʦʜʦʝʤʦʚ ʚʦʣʞʩʢʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ [3], ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʝʭ ʦʟʝʨ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ ʣʠʙʦ 

ʧʦʩʪʦʷʥʥʦ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʦʩʥʦʚʥʦʡ ʘʢʚʘʪʦʨʠʠ. ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʅʠʞʥʝʡ ɺʦʣʛʠ ʠ ʉʘʨʘʪʦʚʩʢʦʛʦ  ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚ ʯʘʩʪʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʨʦʪʘʥ ʷʚʣʷʝʪʩʷ ʚ ʚʦʣʞʩʢʠʭ ʚʦʜʦʝʤʘʭ ʩʦʨʥʦʡ ʨʳʙʦʡ, ʠʟʫʯʝʥʠʝ ʝʛʦ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʠʦʙʨʝʪʝʥʥʦʤ ʘʨʝʘʣʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʚʳʟʳʚʘʣʦ ʥʘʫʯʥʦʛʦ 

ʠʥʪʝʨʝʩʘ. ʅʦ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʅʠʞʥʝʡ ɺʦʣʛʠ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʦʥ ʩʪʘʣ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʘʙʦʨʠʛʝʥʥʳʭ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ ʠʭʪʠʦʬʘʫʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʦʪʘʥʘ ʢ ʢʦʤʧʣʝʢʩʫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʦʙʠʪʘʥʠʷ, ʘ ʠʤʝʥʥʦ ï ʥʝʢʦʪʦʨʳʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʝʛʦ ʩʪʨʝʩʩʘ.  

ʉʙʦʨ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʧʝʨʠʦʜ 1996ï2013 ʛʛ. ʚ ʚʦʜʦʝʤʘʭ ʂʦʣʴ-

ʮʦʚʦ-ʄʦʨʜʦʚʠʥʩʢʦʡ ʧʦʡʤʳ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: ʦʟ. ʉʦʣʜʘʪʩʢʦʝ, ʦʟ. ʂʨʫʛʣʦʝ, 

ʦʟ. ɻʨʷʟʥʦʝ, ʨ. ʉʪʫʜʝʥʢʘ ʠ ʥʝʢʦʪʦʨʳʭ ʙʝʟʳʤʷʥʥʳʭ  ʧʦʩʪʦʷʥʥʳʭ ʠ ʦʩʪʘʶʱʠʭʩʷ ʧʦʩʣʝ ʧʦʣʦʚʦʜʴʷ 

ʦʟʝʨ. ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 264 ʦʩʦʙʠ ʨʦʪʘʥʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0+ (ʩʝʛʦʣʝʪʢʠ) ʜʦ 7+. ɽʜʠʥʠʯʥʦ 

ʦʙʥʘʨʫʞʝʥʘ ʦʩʦʙʴ 10+, ʦʜʥʘʢʦ ʵʢʟʝʤʧʣʷʨʦʚ 8+ ʠ 9+ ʥʝ ʚʩʪʨʝʯʝʥʦ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʦʟʨʘʩʪ ʦʩʦʙʝʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʪʦʣʠʪʘʤ [4]. ʅʘ ʧʨʝʜʤʝʪ ʥʘʨʫʰʝʥʠʡ ʚʥʝʰʥʝʡ ʤʦʨʬʦʣʦʛʠʠ  

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʙʩʣʝʜʦʚʘʥʦ 264 ʨʳʙʳ, ʫ 250 ʦʩʦʙʝʡ ʧʨʦʠʟʚʝʜʝʥʳ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ [5], ʫ 112 ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʞʘʙʨ, ʧʝʯʝʥʠ, ʛʦʥʘʜ ʠ ʩʝʨʜʮʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʩ-

ʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [6]. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ STATISTICA Statsoft, Inc. 

(v. 6) ʠ MS Excel (2007).  

ɺʦʜʦʝʤʳ ʂʦʣʴʮʦʚʦ-ʄʦʨʜʦʚʠʥʩʢʦʡ ʧʦʡʤʳ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʣʘʚʣʠʚʘʣʩʷ ʨʦʪʘʥ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʛʦʜʘ ʷʚʣʷʶʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʦʪ ʘʢʚʘʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝ-

ʢʠ ʉʪʫʜʝʥʢʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2 ʢʤ, ʘ ʫʩʪʴʝʚʦʡ ʫʯʘʩʪʦʢ ʧʦʜʪʦʧʣʝʥ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʝʤ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʦʜʦʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʢʣʘʜʳʚʘʶʱʝʛʦʩʷ ʠʟ ʜʠʬʬʫʟʥʦʛʦ ʩʪʦʢʘ ʩ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʣʦʢʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʣʦʜʦʯʥʳʭ ʩʪʦʷʥʦʢ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʩ. ʄʦʨʜʦʚʦ, ʧ. ʅʦʚʳʡ 

ʧʫʪʴ). ʏʘʩʪʴ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʦʪ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʳʰʝ ʧʦʡʤʳ ʧʦ ʪʝʯʝ-

ʥʠʶ ʨ. ʉʘʤʘʨʳ ʠ ʫʩʪʴʷ ʨ. ʏʘʧʘʝʚʢʘ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʂʦʣʴʮʦʚʦ-

ʄʦʨʜʦʚʠʥʩʢʦʡ ʧʦʡʤʳ ʷʚʣʷʶʪʩʷ ʜʠʬʬʫʟʥʳʡ ʚʦʜʦʩʙʦʨ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʧʨʘʚʦʙʝ-

ʨʝʞʴʷ ʨ. ɺʦʣʛʠ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʥʘʢʦʧʣʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ, ʛʝʨʙʠʮʠʜʦʚ, ʠʥʩʝʢʪʠʮʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʉu, Zn, Cd ʠ Pb ʚ ʚʦʜʝ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦ ʤʥʦʛʠʭ ʚʦʜʦʝʤʘʭ ʂʦʣʴʮʦʚʦ-ʄʦʨʜʦʚʠʥʩʢʦʡ ʧʦʡʤʳ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʝʚʳʰʝ-

ʥʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʇɼʂ ʧʦ ʩʦʝʜʠʥʝʥʠʷʤ ʤʝʜʠ (ʦʪ 1,0 ʜʦ 3,5 ʇɼʂ), ʮʠʥʢʘ (ʜʦ 4,1 ʇɼʂ), 

ʩʚʠʥʮʘ (ʜʦ 0,333 ʤʛ/ʜʤ
3
) ʠ ʪ. ʜ. [7]. ʇʨʠ ʵʪʦʤ ʢʠʩʣʦʨʦʜʥʳʡ ʨʝʞʠʤ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ  

ʠ ʚʦʜʦʪʦʢʘʭ ʷʚʣʷʣʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʠʭʪʠʦʬʘʫʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʠ ʦʩʦʙʝʡ ʨʦʪʘʥʘ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ  

ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʦʜʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʚʥʝʰʥʝʡ ʤʦʨʬʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʨʦ-

ʪʘʥʘ ʚʳʷʚʠʣʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʦʢʘʟʘʪʝʣʴ-

ʩʪʚʦʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʳʙ, ʥʦ 

ʠ ʥʘ ʚʩʶ ʠʭʪʠʦʬʘʫʥʫ ʠʟʫʯʝʥʥʳʭ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʳʙ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʚʦʜʦʝʤʦʚ ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʘʜʘʧʪʘʮʠʡ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʨʘʥʝʝ ʧʨʝʜʣʘʛʘʣʦʩʴ ʥʝʦʜʥʦ-

ʢʨʘʪʥʦ ʚ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ. ʂʦʤʧʣʝʢʩʥʦ, ʩ ʧʦʟʠʮʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʭʪʠʦʛʝʤʘʪʦʣʦʛʠʠ, 

ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʳʙ ʩ ʫʯʝʪʦʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʨʳʙ ʧʨʠ ʘʜʘʧʪʘʮʠʠ  

ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ [8]. ɹʦʣʴʰʠʥʩʪʚʦ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʠʥ-

ʜʠʢʘʪʦʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʚʩʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʨʳʙ, ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʫʪʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘ-

ʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʅʘ ʧʨʠʤʝʨʝ ʧʦʧʫʣʷʮʠʡ ʣʝʱʘ (Abramis brama Linnaeus, 1758)  

ʠʟ ʨʘʟʥʳʭ ʫʯʘʩʪʢʦʚ ɺʝʨʭʥʝʫʣʴʷʥʦʚʩʢʦʛʦ ʧʣʝʩʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʭʘʨʘʢʪʝʨʠʟʫʶ-



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʱʠʭʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ) ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ [9]. 

ʋ ʨʦʪʘʥʘ ʠʟ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʙʥʘʨʫʞʝʥʦ 17 ʪʠʧʦʚ ʧʘʪʦ-

ʣʦʛʠʡ ʵʨʠʪʨʦʮʠʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ ʧʦʡʢʠʣʦʮʠʪʦʟ ï 41, 52, 

57% ʦʩʦʙʝʡ, ʘʮʝʥʪʨʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʷʜʨʘ ï (17,3 Ñ 1,97)% ʠ ʚʘʢʫʦʣʠʟʘʮʠʷ ʮʠʪʦʧʣʘʟʤʳ ï 

(7,3 Ñ 1,36)% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ. ʇʨʠ ʵʪʦʤ ʣʠʰʴ ʫ (16,4 Ñ 2,35)% ʵʢʟʝʤʧʣʷʨʦʚ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʵʨʠʪʨʦʮʠʪʦʚ. ʆʩʥʦʚʫ ʧʦʧʫʣʷʮʠʠ 

ʨʦʪʘʥʘ ʩʦʩʪʘʚʠʣʠ ʦʩʦʙʠ ʩ ʢʣʝʪʦʯʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ, ʘ ʫ (46,4 Ñ 3,16)% ʨʳʙ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʜʚʘ ʠ ʙʦʣʝʝ ʪʠʧʘ ʧʘʪʦʣʦʛʠʡ ʵʨʠʪʨʦʮʠʪʦʚ. 

ʂʘʨʪʠʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʜʦʧʦʣʥʷʣʘʩʴ ʚʳʨʘʞʝʥʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʦʩʥʦʚ-

ʥʳʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʩʦʦʪʥʦʰʝʥʠʠ ʟʨʝʣʳʭ ʠ ʥʝʟʨʝʣʳʭ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʬʦʨʤ, ʦʪ-

ʨʘʞʘʶʱʝʤ ʫʨʦʚʝʥʴ ʛʝʤʦʧʦʵʟʘ, ʩʦʦʪʥʦʰʝʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʷʥʦʤ ʨʫʩʣʝ, ʩʦʩʪʘ-

ʚʝ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ. 

ʈʝʛʝʥʝʨʘʮʠʷ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ (ʛʝʤʦʧʦʵʟ) ʫ ʨʳʙ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʠʥʜʠ-

ʚʠʜʫʫʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʨʦʚʝʪʚʦʨʥʳʤʠ ʪʢʘʥʷʤʠ (ʩʝʣʝʟʝʥʢʦʡ, ʪʠʤʫʩʦʤ, ʧʦʯʢʘʤʠ, ʩʝʨʜʮʝʤ, ʧʦʣʦʩ-

ʪʷʤʠ ʢʦʩʪʝʡ ʯʝʨʝʧʘ, ʢʠʰʝʯʥʠʢʦʤ, ʞʘʙʝʨʥʳʤ ʘʧʧʘʨʘʪʦʤ, ʩʦʩʫʜʠʩʪʦʡ ʢʨʦʚʴʶ) [5, 10]. ʋʨʦʚʝʥʴ ʵʨʠ-

ʪʨʦʧʦʵʟʘ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʘʩʥʳʭ ʢʣʝʪʦʢ ʚ ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʠʦʣʦʛʠʠ ʨʳʙ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʚʦ-

ʜʦʝʤʘ, ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ, ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴʶ ʠ/ʠʣʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʧʠʱʠ, 

ʩʧʦʩʦʙʦʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʢʨʦʚʦʧʦʪʝʨʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʚʤ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʘʨʘʟʠʪʦʚ ʠ ʜʨ. [8, 11]. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʢʣʝʪʦʢ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʨʦʪʘʥʘ ʠʟ ʚʦʜʦʝʤʦʚ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʨʝʣʳʤʠ ʠ ʥʝʟʨʝʣʳʤʠ (ʥʦʨʤʦʙʣʘʩʪʳ, ʙʘʟʦʬʠʣʴʥʳʝ ʠ ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʝ 

ʵʨʠʪʨʦʮʠʪʳ) ʬʦʨʤʘʤʠ ʵʨʠʪʨʦʧʦʵʟʘ. ʋ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʥʘ ʦʜʥʦʤ ʤʘʟʢʝ ʦʙʥʘʨʫʞʝʥʳ 

ʠ ʟʨʝʣʳʝ ʵʨʠʪʨʦʮʠʪʳ, ʠʤʝʶʱʠʝ ʵʣʣʠʧʩʦʠʜʥʫʶ ʬʦʨʤʫ, ʠ ʥʝʟʨʝʣʳʝ ʢʣʝʪʢʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ.  

ʋ 37,2% ʦʩʦʙʝʡ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʦʨʤʦʙʣʘʩʪʦʚ ʚ ʢʨʘʩʥʦʡ ʢʨʦʚʠ 

(ʙʦʣʝʝ 25% ʥʝʟʨʝʣʳʭ ʬʦʨʤ ï ʥʦʨʤʦʙʣʘʩʪʦʚ ʠ ʙʘʟʦʬʠʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ), ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ʇʦʜʦʙʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʨʦʷʚʣʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʨʳʙ. ʋ ʜʨʫʛʠʭ ʦʩʦʙʝʡ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʞʝ ʙʳʣ ʧʦʚʳʰʝʥʥʳʤ (ʚʘʨʴʠʨʦʚʘʣ ʦʪ 5 ʜʦ 25% ʥʝ-

ʟʨʝʣʳʭ ʢʣʝʪʦʯʥʳʭ ʬʦʨʤ) ʠ ʣʠʰʴ ʫ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʫʩʣʦʚʥʦʡ ʥʦʨʤʝ (ʜʦ 5% ʥʦʨʤʦʙʣʘʩʪʦʚ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʨʘʩʥʳʭ ʢʣʝʪʦʢ). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙ ʩ ʥʦʨʤʘʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ 

ʚ ʢʨʦʚʷʥʦʤ ʨʫʩʣʝ (25,0ï35,0% ʙʝʣʳʭ ʢʣʝʪʦʢ ʦʪ ʦʙʱʝʛʦ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ) ʥʝ ʧʨʝʚʳʰʘʣʦ 

30,0% ʦʩʦʙʝʡ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʦʩʥʦʚʫ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʠʣʠ ʵʢʟʝʤʧʣʷʨʳ ʩ ʦʪʢʣʦ-

ʥʝʥʠʷʤʠ ʚ ʜʘʥʥʦʤ ʧʦʢʘʟʘʪʝʣʝ. ʊʘʢ, ʫ 60,0% ʨʳʙ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠ-

ʪʦʚ ʚ ʢʨʦʚʠ ï ʦʪ 0 ʜʦ 25,0%, ʫ 8,8% ʦʩʦʙʝʡ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʧʦʚʳʰʝʥʥʳʤ ï ʦʪ 25,0 ʜʦ 50,0% 

ʣʝʡʢʦʮʠʪʦʚ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʨʦʚʷʥʳʭ ʢʣʝʪʦʢ, ʘ ʫ 1,2% ʨʦʪʘʥʦʚ ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 

ʙʳʣʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ (> 50,0%). 

ʃʝʡʢʦʮʠʪʘʨʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ ʠʟʫʯʝʥʥʳʭ ʨʳʙ ʪʘʢʞʝ ʙʳʣ ʚʝʩʴʤʘ ʠʟʤʝʥʯʠʚ. ʅʘ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʣʝʡʢʦʮʠʪʦʚ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʚʦʟʨʘʩʪ 

ʠ ʧʦʣ ʞʠʚʦʪʥʳʭ, ʧʝʨʠʦʜ ʥʝʨʝʩʪʘ, ʩʝʟʦʥʥʦʩʪʴ, ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʘʣʠʤʝʥʪʘʨʥʳʡ ʪʦʢʩʠʢʦʟ, 

ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ ʧʘʨʘʟʠʪʘʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ-

ʜʳ) [8]. ʉʦʦʪʥʦʰʝʥʠʝ ʛʨʘʥʫʣʦʮʠʪʦʚ ʠ ʘʛʨʘʥʫʣʦʮʠʪʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʨʘʩʩʯʠʪʘʥ ʠʥʜʝʢʩ 

ʩʜʚʠʛʘ ʣʝʡʢʦʮʠʪʦʚ (ʀʉʃ), ʠʥʬʦʨʤʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪ ʥʘʨʫʰʝʥʠʷ ʚ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦ-

ʩʪʠ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʠ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʥʘʣʠʯʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [12, 13]. 

ɺ ʥʦʨʤʝ ʀʉʃ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʨʳʙ ʩʦʩʪʘʚʣʷʝʪ 0,25ï0,35 (ʚ ʩʨʝʜʥʝʤ 0,30) [14]. ʅʘ ʢʘʨʧʦ-

ʚʳʭ ʨʳʙʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʝ ʀʉʃ ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦʨʦʥʫ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʫʩʠʣʝʥʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʧʨʝʩʩʘ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʘʢʠʭ ʦʩʦʙʝʡ ï ʧʨʠʟʥʘʢ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ 

[15]. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʘ ʠ ʜʣʷ ʨʦʪʘʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ 67,6% ʨʳʙ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠ-

ʱʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʜʚʠʛ ʀʉʃ ʚ ʩʪʦʨʦʥʫ ʛʨʘʥʫʣʦʮʠʪʦʚ ï ʛʨʘʥʫʣʦʮʠʪʦʟ ʟʘ ʩʯʝʪ ʚ ʦʩʥʦʚʥʦʤ ʵʦʟʠʥʦ-

ʬʠʣʦʚ ʠ ʥʝʡʪʨʦʬʠʣʦʚ. 20,0% ʦʩʦʙʝʡ ʠʤʝʣʠ ʷʚʥʳʝ ʧʨʠʟʥʘʢʠ ʘʛʨʘʥʫʣʦʮʠʪʦʟʘ ï ʧʦʚʳʰʝʥʥʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʘʛʨʘʥʫʣʦʮʠʪʦʚ: ʣʝʡʢʦʮʠʪʦʚ ʠ ʤʦʥʦʮʠʪʦʚ. ʀ ʣʠʰʴ 12,4% ʨʳʙ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʟʥʘʯʝʥʠʝʤ ʀʉʃ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʨʤʝ, ʪʦ ʝʩʪʴ ʙʳʣʠ ʟʜʦʨʦʚʳʤʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 
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ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʩʦʩʪʦʷʥʠʶ ʥʦʨ-

ʤʳ ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʚʥʝʰʥʠʭ ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʩʠʣʫ ʧʦʚʳʰʝʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝ-

ʤʳ ʢʨʦʚʠ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʭʨʦʥʠʯʝʩʢʦʤ ʥʝ-

ʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʰʴ ʫ 9,8% ʦʩʦʙʝʡ ʨʦʪʘʥʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʛʠʩʪʦʧʘʪʦʣʦʛʠʡ 

ʩʣʝʜʫʶʱʠʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ: ʞʘʙʨ, ʧʝʯʝʥʠ, ʛʦʥʘʜ ʠ ʩʝʨʜʮʘ, ʘ ʦʩʥʦʚʫ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʣʠ 

ʨʳʙʳ ʩ ʛʠʩʪʦʧʘʪʦʣʦʛʠʷʤʠ ʞʘʙʨ (ʩʤ. ʪʘʙʣ.). ʈʘʟʥʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʧʘʪʦʣʦʛʠʡ ʞʘʙʝʨʥʳʭ ʬʠʣʘʤʝʥʪʦʚ 

ʠ ʣʘʤʝʣʣ ʪʘʢʞʝ ʙʳʣʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ï ʦʙʥʘʨʫʞʝʥʦ 15 ʪʠʧʦʚ ʪʢʘʥʝʚʳʭ ʥʘʨʫʰʝʥʠʡ. ɹʦʣʝʝ 

ʯʝʤ ʫ ʪʨʝʪʠ ʦʩʦʙʝʡ ʦʙʥʘʨʫʞʝʥʳ ʚʦʩʝʤʴ ʪʠʧʦʚ ʛʠʩʪʦʧʘʪʦʣʦʛʠʡ ʧʝʯʝʥʠ ʠ ʩʝʤʴ ʪʠʧʦʚ ʛʠʩʪʦʧʘʪʦʣʦ-

ʛʠʡ ʛʦʥʘʜ.  

ʊʘʙʣʠʮʘ 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʦʩʦʙʝʡ ʨʦʪʘʥʘ ʩ ʛʠʩʪʦʧʘʪʦʣʦʛʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ  

ʚ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʏʠʩʣʦ  

ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʦʩʦʙʝʡ, ʵʢʟ. 

ɼʦʣʷ ʨʳʙ  

ʙʝʟ ʧʘʪʦʣʦʛʠʡ 

ʚʥʫʪʨʝʥʥʠʭ  

ʦʨʛʘʥʦʚ, % 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʨʳʙ ʩ ʧʘʪʦʣʦʛʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, % 

ʞʘʙʨʳ ʧʝʯʝʥʴ ʛʦʥʘʜʳ ʩʝʨʜʮʝ 

112 9,8 Ñ 2,82 77,7 Ñ 3,95 40,2 Ñ 4,65 36,6 Ñ 4,57 13,4 Ñ 3,23 

 

ʋ ʥʘʠʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʛʠʩʪʦʧʘʪʦʣʦʛʠʠ ʤʠʦʢʘʨʜʘ, ʢʦʪʦʨʳʭ ʦʙ-

ʥʘʨʫʞʝʥʦ ʯʝʪʳʨʝ ʪʠʧʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʠ ʤʠʦʢʘʨʜʘ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʦʨʛʘʥʠʟʤ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʘʪʦʣʦʛʠʠ ʞʘʙʨ  

ʠ ʧʝʯʝʥʠ. ɺʦʟʤʦʞʥʦ, ʥʘʣʠʯʠʝ ʧʦʜʦʙʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʪʢʘʥʝʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʩʝʨʜʮʘ ï ʵʪʦ ʨʝʟʫʣʴ-

ʪʘʪ ʦʙʱʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʦʝ ʚ ʩʠʣʫ ʨʷʜʘ ʬʘʢʪʦʨʦʚ (ʠʥʪʦʢʩʠʢʘ-

ʮʠʠ, ʠʩʪʦʱʝʥʠʷ, ʩʪʨʝʩʩʘ ʠ ʪ. ʧ.) ʤʦʞʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʘʤ ʬʘʢʪ ʦʙʥʘ-

ʨʫʞʝʥʠʷ ʪʘʢʠʭ ʧʘʪʦʣʦʛʠʡ ʚ ʪʢʘʥʷʭ ʦʨʛʘʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘʠʙʦʣʝʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʳʤ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʥʝ ʥʝʩʝʪ ʬʫʥʢʮʠʡ, 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʪʦʢʩʠʢʘʮʠʝʡ ʦʨʛʘʥʠʟʤʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʦʢʨʫʞʘʶʱʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʦʨʛʘʥʠʟʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʷʜʫ ʞʘʙʨʳ Ÿ ʧʝʯʝʥʴ Ÿ ʛʦʥʘʜʳ Ÿ ʤʠʦʢʘʨʜ ʚʳʷʚʣʝʥʳ ʪʝʥʜʝʥʮʠʠ ʫʤʝʥʴ-

ʰʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʙʥʘʨʫʞʝʥʥʳʭ ʪʢʘʥʝʚʳʭ ʧʘʪʦʣʦʛʠʡ ʠ ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʠ  

ʩ ʦʪʜʝʣʴʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʢʘʞʜʦʛʦ ʪʠʧʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ, ʯʪʦ ʥʝʛʘʪʠʚʥʳʝ 

ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʦʤʧʣʝʢʩʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ) ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʨ-

ʛʘʥʳ (ʧʝʯʝʥʴ, ʛʦʥʘʜʳ, ʤʠʦʢʘʨʜ) ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ ʢʨʦʚʴ ʠ ʣʠʤʬʫ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʫ ʨʦʪʘ-

ʥʘ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʪʦʛʜʘ ʢʘʢ ʞʘʙʨʳ 

ʧʦʜʚʝʨʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʧʨʷʤʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʚʦʟʤʦʞʥʦʡ ʥʦʨʤʘʣʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ (ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʟʘ-

ʛʨʷʟʥʝʥʠʡ) ʥʝʢʦʪʦʨʳʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʩʦʩʪʦʷʥʠʶ ʥʦʨʤʳ 

ʚ ʩʠʣʫ ʧʦʚʳʰʝʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʠ, ʪʦ ʝʩʪʴ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʦʙʨʘʪʠʤʳʤʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʘʢ ʢʘʢ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʦʚ 

ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʥʘʯʠʪʝʣʝʥ ʠ ʠʤʝʝʪ ʭʨʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʱʠʝ 

ʫ ʨʦʪʘʥʘ ʛʝʤʘʪʦʧʘʪʦʣʦʛʠʠ ʧʨʠʦʙʨʝʪʘʶʪ ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʚʳʟʳʚʘʶʪ ʧʦʩʣʝʜʫʶʱʠʝ ʪʢʘʥʝʚʳʝ 

ʧʘʪʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤʠ. ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʦʪʘʥʘ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʫ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʡ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ [16]. ʆʜʥʘʢʦ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʢʦʨʦʪʢʦʮʠʢʣʦʚʦʩʪʠ, ʨʘʥʥʝʛʦ ʧʦʣʦʚʦ-

ʛʦ ʩʦʟʨʝʚʘʥʠʷ ʠ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʨʦʪʘʥ ʧʨʦʜʦʣʞʘʝʪ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʦ-

ʚʘʪʴ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʘʙʦʨʠʛʝʥʥʦʡ ʠʭʪʠʦʬʘʫʥʳ ʠ ʩʪʘʙʠʣʴʥʦ ʥʘʨʘʱʠʚʘʪʴ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ  

ʚ ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʘʭ ʉʘʨʘʪʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 
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BIVALVE MOLLUSKS FISHERY AND RESOURCES   

AT THE COAST AREA OF PRIMORSKY KRAI (JAPAN SEA)  

 
The state of commercial stocks of bivalves in the coastal area of the Primorsky Krai allows to be extracted. 

Analysis of their coastal fishing dynamics showed that its volume is constantly increasing, new species are being 

developed. 
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ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ï ʦʜʥʘ ʠʟ ʛʨʫʧʧ ʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʭ ʠ ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʯʠʩʣʝʥʥʦʩʪʴ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʧʨʦʤʳʩʣʦʚʳʤʠ ʦʙʲʝʢ-

ʪʘʤʠ, ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʳʡ ʩʧʨʦʩ ʥʘ ʚʥʝʰʥʝʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʘʭ. ʈʦʩʩʠʡʩʢʠʡ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ  

ʚ ʨʘʟʚʠʪʠʠ ʧʨʠʙʨʝʞʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʧʳʪ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥ ʚ ʪʘʢʪʠʢʝ ʚʝʜʝʥʠʷ ʧʨʦ-

ʤʳʩʣʘ ʠ ʫʯʠʪʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʠʭ ʨʳʥʢʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʪʫʧʘʝʪ ʚʝʩʴʤʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʫʣʦʚʦʚ ʨʦʩʩʠʡʩʢʠʭ ʨʳʙʘʢʦʚ [1]. 

ʉʳʨʴʝʚʫʶ ʙʘʟʫ ʧʨʠʙʨʝʞʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʥʘ ʥʝʙʦʣʴʰʠʭ ʛʣʫ-

ʙʠʥʘʭ, ʧʨʦʤʳʩʣʦʤ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʧʨʠʙʨʝʞ-

ʥʦʛʦ (ʧʨʦʤʳʰʣʝʥʥʦʛʦ) ʨʳʙʦʣʦʚʩʪʚʘ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʩʰʠʨʝʥʠʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ, ʧʦʠʩʢ 

ʥʦʚʳʭ ʠ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʦʮʝʥʢʘ ʠʭ ʟʘʧʘʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ [2]. ʆʩʚʦʝʥʠʝ ʧʨʠʙʨʝʞʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʜʝʨʞʠʚʘʝʪʩʷ ʚʥʫʪʨʝʥ-

ʥʠʤ ʨʳʥʢʦʤ, ʘ ʠʤʝʥʥʦ ʥʠʟʢʠʤ ʧʦʢʫʧʘʪʝʣʴʩʢʠʤ ʩʧʨʦʩʦʤ ʥʘʩʝʣʝʥʠʷ. 

ʇʝʨʚʦʝ ʤʘʩʰʪʘʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʧʘʩʦʚ ʧʨʦʤʳʩʣʦʚʳʭ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ  

ʦʪ ʟʘʣ. ʇʦʩʴʝʪʘ ʜʦ ʟʘʣ. ɺʣʘʜʠʤʠʨʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ 1930-ʭ ʛʦʜʘʭ ʵʢʩʧʝʜʠʮʠʝʡ ʧʦʜ ʨʫʢʦʚʦ-

ʜʩʪʚʦʤ ɸ.ʀ. ʈʘʟʠʥʘ [3]. ɺ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2019 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʝʞʝʛʦʜʥʳʝ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ʠʟʫ-

ʯʝʥʠʶ ʟʘʧʘʩʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʳ ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ  

[4ï11 ʠ ʜʨ.], ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʦʙʱʝʛʦ ʚʳʣʦʚʘ ʛʠʜʨʦ-

ʙʠʦʥʪʦʚ ʧʦ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤʫ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʙʘʩʩʝʡʥʫ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʨʝʩʫʨʩʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʦʤʳʩʣʘ ʚ ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ. 

ʄʘʪʝʨʠʘʣʦʤ ʧʦʩʣʫʞʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʘʧʘʩʘʤ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ  

ʚ ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʟʘ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2019 ʛ. ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 20 ʤ [12ï16]. ʈʘʩʯʝʪ 
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ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʤʦʣʣʶʩʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʤʝʪʦʜʦʤ ʜʠʘʛʨʘʤʤ ɺʦʨʦʥʦʛʦ (ʧʦʣʠʛʦʥʳ ʊʠʩʩʝʥʘ) 

[17]. ɺʳʣʦʚ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʨʠʚʝʜʝʥ ʧʦ ʜʘʥʥʳʤ ʇʨʠ-

ʤʦʨʩʢʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʈʦʩʨʳʙʦʣʦʚʩʪʚʘ. 

ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 20 ʤ ʰʠʨʦʢʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʠʜʘʤʠ ʵʧʠ- ʠ ʠʥʬʘʫʥʳ [18]. 

ɺʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʘ ʜʚʫ-

ʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ 2019 ʛ. ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

ʦʮʝʥʦʢ 2000 ʠ 2010 ʛʛ. (ʨʠʩ. 1), ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʚʷʟʘʥʦ ʩ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʥʦʚʳʭ, ʨʘʥʝʝ ʥʝ ʨʘʟʚʝʜʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʅʘʠʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʠʤʝʶʪ ʤʠʜʠʷ ɻʨʝʷ 

Crenomytilus grayanus, ʤʝʨʮʝʥʘʨʠʷ Mercenaria 

stimpsoni, ʩʧʠʟʫʣʘ ʩʘʭʘʣʠʥʩʢʘʷ Spisula sachalinensis, 

ʘʥʘʜʘʨʘ Anadara broughtonii, ʫʩʪʨʠʮʘ Crassostrea gigas 

(ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʇʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

ʊʘʢʠʝ ʚʠʜʳ, ʢʘʢ ʛʣʠʮʠʤʝʨʠʩ Glycymeris yessoensis, ʤʘʢʪʨʘ Mactra chinensis, ʢʘʣʣʠʩʪʘ Callista 

brevisiphonata, ʢʘʣʣʠʪʘʢʘ Callitaca adamsi,  ʤʠʷ Mya japonica, ʧʝʨʦʥʠʜʠʠ Megangulu svenulosus  

ʠ M. luteus, ʠʤʝʶʪ ʟʘʧʘʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʝʩʪʠ ʧʨʦʤʳʩʝʣ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʇʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ 

ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶ-

ʱʠʭʩʷ ʟʘʧʘʩʦʚ ʛʠʜʨʦʙʠʦʥʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʛʥʦʟʦʚ ʠʭ ʦʙ-

ʱʠʭ ʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ (ʆɼʋ) ʠʣʠ ʨʝʢʦʤʝʥ-

ʜʫʝʤʦʛʦ ʚʳʣʦʚʘ (ʈɺ).  

ɺ 2019 ʛ., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2000 ʠ 2010 ʛʛ.,  

ʚ ʮʝʣʦʤ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ, ʨʝʢʦʤʝʥʜʫʝ-

ʤʳʡ (ʆɼʋ, ʈɺ) ʦʙʲʝʤ ʠʟʲʷʪʠʷ ʩ ʫʯʝʪʦʤ ʠʤʝʶ-

ʱʠʭʩʷ ʟʘʧʘʩʦʚ ʙʳʣ ʫʚʝʣʠʯʝʥ, ʘ ʦʙʲʝʤ ʦʩʚʦʝʥʠʷ 

ʚʳʨʦʩ ʚ 3,8 ʠ 1,8 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 4).  

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʚʝʣʠʯʠʥʳ ʧʨʦʤʳʩʣʦʚʳʭ 

ʟʘʧʘʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ, ʪʦ ʧʦ ʩʦʩʪʦʷ-

ʥʠʶ ʥʘ 2019 ʛ. 33,5% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʠ-

 
ʈʠʩ. 1. ʉʫʤʤʘʨʥʳʡ ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ  

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ  

ʚ ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

 

ʈʠʩ. 4. ʈʝʢʦʤʝʥʜʫʝʤʳʡ (1) ʠ ʬʘʢʪʠʯʝʩʢʠʡ (2) ʚʳʣʦʚ  

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʧʨʠʙʨʝʞʴʝ  

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 
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ʜʠ ʁɻʨʝʷ, 21,7% ï ʥʘ ʤʝʨʮʝʥʘʨʠʶ, 14,9% ï ʥʘ ʩʧʠʟʫʣʫ, 10,2% ï ʥʘ ʫʩʪʨʠʮʫ, 9,6% ï ʥʘ ʘʥʘʜʘ-

ʨʫ ʠ ʥʘ ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ï 10,1%. 

ɼʦ ʥʘʯʘʣʘ XX ʚ. ʤʝʩʪʥʳʡ ʧʨʦʤʳʩʝʣ ʤʦʣʣʶʩʢʦʚ ʥʘʭʦʜʠʣʩʷ ʚ ʨʫʢʘʭ ʢʠʪʘʡʮʝʚ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʝʟʞʘʣʠ ʥʘ ʧʨʦʤʳʩʣʦʚʳʡ ʧʝʨʠʦʜ ʠ ʟʘʥʠʤʘʣʠʩʴ ʣʦʚʦʤ. ɺ 1908ï1910 ʛʛ. ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʟʘʚʦʜʳ 

ʧʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʶ ʫʩʪʨʠʮ ʠ ʜʨʫʛʠʭ ʤʦʣʣʶʩʢʦʚ, ʧʦʟʜʥʝʝ ʚʳʧʫʩʢʘʣʠ ʢʦʥʩʝʨʚʳ ʠʟ ʩʧʠʟʫʣʳ  

ʠ ʤʝʛʘʥʛʫʣʶʩʘ (ʧʝʨʦʥʠʜʠʠ), ʚʷʣʠʣʠ ʠ ʩʫʰʠʣʠ ʤʷʩʦ ʛʨʝʙʝʰʢʘ [1, 19]. 
ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 1930-ʭ ʛʦʜʦʚ ʩ ʧʦʷʚʣʝʥʠʝʤ ʢʨʫʧʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʳʙʦʣʦʚʝʮʢʠʭ ʢʦʣʭʦʟʦʚ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʛʦʜʦʚʳʝ ʦʙʲʝʤʳ ʚʳʣʦʚʘ ʤʦʣʣʶʩʢʦʚ 
ʜʦʩʪʠʛʘʣʠ: ʛʨʝʙʝʰʢʘ ï 1,3 ʪʳʩ. ʪ, ʤʠʜʠʠ ɻʨʝʷ ï 1,1 ʪʳʩ. ʪ, ʩʧʠʟʫʣʳ ï 342 ʪ, ʫʩʪʨʠʮ ï 33,5 ʪ [3]. 

ʇʦʩʣʝ ʜʝʧʦʨʪʘʮʠʠ ʚ 1937 ʛ. ʢʦʨʝʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʠ ʦʩʥʦʚ-
ʥʫʶ ʨʘʙʦʯʫʶ ʩʠʣʫ ʥʘ ʙʝʨʝʛʦʚʳʭ ʨʳʙʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʯʠʩʣʦ ʠ ʦʙʲʝʤʳ ʚʳʣʦʚʘ ʤʦʣʣʶ-

ʩʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠʩʴ. ʂ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʛ. ʧʦʯʪʠ ʚʩʝ ʢʨʫʧʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʳʙʦ-
ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʢʨʘʪʠʣʠ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʣʠ ʙʳʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ  

ʚ ʨʘʟʣʠʯʥʳʝ ʆʆʆ, ʆɸʆ ʠ ʏʇ [19]. ɺ 2000-ʭ ʛʛ. ʫ ʨʳʙʦʜʦʙʳʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 
ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʨʳʥʢʦʚ ʩʙʳʪʘ ʚʦʟʥʠʢ ʠʥʪʝʨʝʩ ʢ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. 

ʆʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ ʘʥʘʜʘʨʳ ʥʘʯʘʣʦʩʴ ʚ 1994 ʛ. ɺ 1994ï1996 ʛʛ. ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʆɼʋ ʘʥʘʜʘʨʳ  
ʚ ʦʙʲʝʤʝ 50 ʪ ʦʩʚʘʠʚʘʣʩʷ ʥʘ 40ï64%. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʙʲʝʤ ʆɼʋ ʫʚʝʣʠʯʠʚʘʣʠ, ʠ ʩ 1997 ʧʦ 1999 ʛ. 

ʝʛʦ ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʠʣʘʩʴ ʦʪ 150 ʜʦ 400 ʪ, ʦʩʚʦʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 35ï45%. 
ɺ 2000 ʛ. ʆɼʋ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʦʙʲʝʤʝ 950 ʪ, ʙʳʣ ʦʩʚʦʝʥ ʥʘ 55%, ʚ 2001ï2002 ʛʛ. ï  

ʥʘ 97ï100% ʦʪ 800 ʪ ʆɼʋ. ʀʥʪʝʥʩʠʚʥʳʡ ʧʨʦʤʳʩʝʣ ʘʥʘʜʘʨʳ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ (2001ï2003 ʛʛ.) 
ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʣʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʝʝ ʩʢʦʧʣʝʥʠʷ ʠ ʧʨʠʚʝʣ ʢ ʩʥʠʞʝʥʠʶ ʟʘʧʘʩʦʚ [20]. ɺ ʮʝʣʷʭ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʣʶʩʢʘ ʚ 2004 ʛ. ʙʳʣ ʚʚʝʜʝʥ ʟʘʧʨʝʪ ʧʨʦʤʳʩʣʘ ʘʥʘʜʘʨʳ ʚ ʜʘʥʥʦʤ 

ʨʘʡʦʥʝ, ʠ ʣʦʚ ʩʪʘʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʜʨʳʚʘ ʟʘʧʘʩʦʚ ʘʥʘʜʘʨʳ  
ʩ 2003 ʧʦ 2007 ʛ. ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʆɼʋ ʙʳʣ ʩʥʠʞʝʥ ʜʦ 200 ʪ, ʦʩʚʦʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 80ï100%. 

ʇʷʪʠʣʝʪʥʠʡ ʟʘʧʨʝʪ ʧʨʦʤʳʩʣʘ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ, ʢʘʢ ʤʝʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʤʳʩʣʦʚʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʢʦʧʣʝʥʠʝ ʘʥʘʜʘʨʳ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʤʦʣʣʶ-

ʩʢʘ [21]. ɺ 2010 ʛ. ʟʘʧʨʝʪ ʙʳʣ ʩʥʷʪ, ʠ ʣʦʚ ʘʥʘʜʘʨʳ ʩʪʘʣ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʚ ɸʤʫʨʩʢʦʤ,  
ʪʘʢ ʠ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʘʭ. ʉ 2008 ʛ. ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʆɼʋ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ  

300 ʪ, ʘ ʝʛʦ ʦʩʚʦʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 80ï100%. ʕʢʩʧʣʫʘʪʘʮʠʷ ʨʝʩʫʨʩʦʚ ʘʥʘʜʘʨʳ ʚ ʵʪʦʤ ʦʙʲʝʤʝ ʥʝ ʦʢʘ-
ʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʩʦʩʪʦʷʥʠʝ [10, 20]. 

ɺʳʣʦʚ ʤʠʜʠʠ ɻʨʝʷ ʩ 2000 ʧʦ 2007 ʛ. ʚʘʨʴʠʨʦʚʘʣ ʦʪ 0,4 ʜʦ 56 ʪ ʧʨʠ ʦʙʲʝʤʝ 50ï350 ʪ ʈɺ.  
ʆʩʚʦʝʥʠʝ ʩ 2008 ʧʦ 2016 ʛ. ʥʝ ʧʨʝʚʳʰʘʣʦ 40%, ʘ ʚ 2016 ʛ. ʜʦʩʪʠʛʣʦ 74% ʦʪ 110 ʪ ʈɺ. ɺ 2017 ʛ. 

ʦʩʚʦʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 73%  ʦʪ 426 ʪ ʈɺ, ʚ 2018 ʛ. ï 110% ʦʪ 247 ʪ, ʚ 2019 ʛ. ï 14% ʦʪ 1 108 ʪ. 
ʆʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ ʩʧʠʟʫʣʳ ʥʘʯʘʪʦ ʚ 2001 ʛ., ʢ 2003 ʛ. ʝʝ ʚʳʣʦʚ ʫʚʝʣʠʯʠʣʩʷ ʩ 69 ʜʦ 464 ʪ ʦʪ 

550ï850 ʪ ʆɼʋ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʆɼʋ ʩ 2003 ʧʦ 2007 ʛ. ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 500ï850 ʪ, ʘ ʦʩ-
ʚʦʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 54ï99%. ʉ 2008 ʛ. ʆɼʋ ʫʩʪʘʥʦʚʣʝʥ ʚ ʦʙʲʝʤʝ 600 ʪ. ɺ 2008 ʛ. ʦʩʚʦʝʥʠʝ ʩʦʩʪʘ-

ʚʠʣʦ 67%, ʚ 2009ï2010 ʛʛ. ʦʥʦ ʜʦʩʪʠʛʘʣʦ ʧʦʯʪʠ 100%, ʘ ʩ 2011 ʛ. ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 75ï93%. 
ʆʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ ʤʝʨʮʝʥʘʨʠʠ ʥʘʯʘʪʦ ʚ 2010 ʛ. ʈɺ ʤʝʨʮʝʥʘʨʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʦʙʲʝʤʝ 

600 ʪ, ʦʩʚʘʠʚʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʦʪ 32 ʜʦ 72%. 

ʂ ʦʩʚʦʝʥʠʶ ʨʝʩʫʨʩʦʚ ʤʘʢʪʨʳ ʧʨʠʩʪʫʧʠʣʠ ʚ 2011 ʛ. ɺ 2011ï2012 ʛʛ. ʚʳʣʦʚ ʩʦʩʪʘʚʣʷʣ 88ï94% 
ʦʪ 50 ʪ ʈɺ. ɺ 2013ï2014 ʛʛ. ʚʳʣʦʚ ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ, ʥʦ ʙʳʣ ʚʦʟʦʙʥʦʚʣʝʥ ʚ 2015 ʛ. ʠ ʩʦʩʪʘ-

ʚʠʣ 4%. ɿʘʪʝʤ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʣʩʷ: ʚ 2017 ʛ. ʜʦʩʪʠʛ 101%, ʚ 2018 ʛ. ï 162%. ɺ 2019 ʛ. ʦʙʲʝʤ 
ʈɺ ʙʳʣ ʫʚʝʣʠʯʝʥ ʜʦ 63 ʪ, ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 136%. 

ʂʘʣʣʠʩʪʫ ʥʘʯʘʣʠ ʜʦʙʳʚʘʪʴ ʚ 2011 ʛ. ʉ 2011 ʧʦ 2017 ʛ. ʚʳʣʦʚ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 3 ʜʦ 40% (ʈɺ ï 10 ʪ).  
ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚ 2018 ʛ. ʦʙʲʝʤʘ ʈɺ ʜʦ 20 ʪ, ʦʩʚʦʝʥʠʝ ʚ 2018 ʛ. ʩʦʩʪʘʚʠʣʦ 58%, ʚ 2019 ʛ. ï 66%. 

ʇʨʦʤʳʩʝʣ ʫʩʪʨʠʮ ʙʳʣ ʥʘʯʘʪ ʚ 2014 ʛ., ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 17% ʦʪ 1,8 ʪ ʈɺ, ʚ 2015 ʛ. ï 93% ʦʪ 
8,7 ʪ ʈɺ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʳʣʦʚʘ, ʩ 2016 ʛ. ʥʘʙʣʶʜʘʣʩʷ ʧʝʨʝʣʦʚ ʤʦʣʣʶʩʢʘ:  

ʚ 2016 ʛ. ï 225% ʦʪ 14,8 ʪ ʈɺ, ʚ 2017 ʛ. ï 142% ʦʪ 248,5 ʪ, ʚ 2018 ʛ. ï 162% ʦʪ 400 ʪ. ɺ 2019 ʛ. ʦʩ-
ʚʦʝʥʠʝ ʫʩʪʨʠʮʳ ʩʦʩʪʘʚʠʣʦ 80% ʦʪ 969 ʪ ʈɺ. 

ʇʨʦʤʳʩʝʣ ʛʣʠʮʠʤʝʨʠʩʘ ʜʦ 2018 ʛ. ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ. ɺ 2018 ʛ. ʙʳʣʦ ʜʦʙʳʪʦ 9,2 ʪ ʛʣʠʮʠʤʝ-
ʨʠʩʘ ï 105% ʦʪ ʈɺ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʲʷʪʠʷ ʚ ʦʙʲʝʤʝ 8,8 ʪ, ʚ 2019 ʛ. ï 10,2 ʪ (20% ʦʪ ʈɺ  

ʚ ʦʙʲʝʤʝ 50 ʪ). 
ɺ 2019 ʛ. ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʳʣʦʚ ʧʝʨʦʥʠʜʠʡ ʠ ʩʝʨʜʮʝʚʠʜʢʠ, ʙʳʣʦ ʚʳʣʦʚʣʝʥʦ 36 ʠ 73% ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʦʪ ʈɺ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʦʙʲʝʤʝ 1 ʪ. 

ʇʨʦʤʳʩʝʣ ʤʦʨʩʢʠʭ ʛʨʝʙʝʰʢʦʚ (Mizuhopecten yessoensis, Chlamys swifti, C. farreri) ʚ ʧʨʠʙʨʝ-

ʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʟʘʧʨʝʱʝʥ [22]. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʘʙʠʣʝʥ ʢ ʪʘʢʠʤ ʚʠʜʘʤ ʜʚʫ-

ʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʢʘʢ A. broughtonii, S. sachalinensis,  C. gigas, C. grayanus, M. stimpsoni, 

ʜʣʷ ʥʠʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʚʳʣʦʚ (ʆɼʋ ʠʣʠ ʈɺ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʘʮʠʦʥʘʣʴʥʫʶ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʭ ʟʘʧʘʩʦʚ (ʨʠʩ. 5). 

 

ʈʠʩ. 5. ʈʝʢʦʤʝʥʜʫʝʤʳʡ (1) ʠ ʬʘʢʪʠʯʝʩʢʠʡ (2) ʚʳʣʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ 

ʅʘʯʘʪʦ ʦʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ G. yessoensis, M. chinensis, C. brevisiphonata, ʧʦʷʚʠʣʘʩʴ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʦʩʪʴ ʚ ʦʩʚʦʝʥʠʠ M. japonica, ʉ. californiense, R. ʨhilippinarum, Megangalus sp. ɺ 2019 ʛ. 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ 105 ʜʦʙʳʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʆʆʆ ï 31, ʀʇ ï 74), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳ-

ʩʠʣʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ 2015 ʛ. (ʆʆʆ ï 16, ʀʇ ï 29). 

ɼʦʙʳʪʳʝ ʤʦʣʣʶʩʢʠ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʩʪʨʘʥʳ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʥʦ 

ʪʘʢʞʝ ʧʦʩʪʫʧʘʶʪ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ. ɺ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʧʦʷʚʠʣʠʩʴ ʚ ʧʨʦʜʘʞʝ ʤʠʜʠʷ ɻʨʝʷ, 

ʘʥʘʜʘʨʘ, ʩʧʠʟʫʣʘ, ʤʘʢʪʨʘ ʠ ʜʨʫʛʠʝ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ, ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʢʘʢ  

ʚ ʞʠʚʦʤ, ʪʘʢ ʠ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʚʠʜʝ, ʠʟ ʥʠʭ ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʧʨʝʩʝʨʚʳ ʠ ʢʦʥʩʝʨʚʳ, ʠʭ ʧʦʜʘʶʪ  

ʚ ʢʘʬʝ ʠ ʨʝʩʪʦʨʘʥʘʭ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʤʦʨʝʧʨʦʜʫʢʪʘʭ. 

ʅʠʟʢʦʝ ʦʩʚʦʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʚʳʣʦʚʫ ʨʝʩʫʨʩʦʚ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ 

ʬʘʢʪʦʨʦʚ ï ʥʝʦʢʦʥʯʘʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʨʳʥʦʢ ʩʙʳʪʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʳ-

ʩʣʦʚʳʭ ʤʦʱʥʦʩʪʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʦʙʲʝʤʦʚ ʠʟʲʷʪʠʷ, ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʚʦʣʥʝʥʠʝ ʤʦʨʷ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʠ ʪʘʡʬʫʥʦʚ), 

ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʤʳʩʝʣ ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʦʷʥʠʝ ʨʝʩʫʨʩʦʚ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʠʭ ʧʨʦʤʳʩʝʣ 

ʚ ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ. ʋʯʠʪʳʚʘʷ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʨʘʟʚʝʜʘʥʥʳʝ ʟʘʧʘʩʳ ʜʚʫ-

ʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʧʨʦʤʳʩʝʣ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ï ʧʝʨʩʧʝʢ-

ʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ 

ʦʙʲʝʢʪʠʚʥʳʝ ʦʙʦʩʥʦʚʘʥʠʷ ʦʙʱʠʭ ʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ ʛʠʜʨʦʙʠʦʥʪʦʚ (ʆɼʋ, ʈɺ), ʯʪʦʙʳ ʦʩʚʦʝʥʠʝ 

ʚ ʧʨʝʜʝʣʘʭ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʥʝ ʦʢʘʟʳʚʘʣʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʣʝʥʠʡ. 
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SIZE AND GENDER COMPOSITION OF MYSID  NEOMYSIS MIRABILIS  

AND N. AWATSCHENSIS IN THE NORTHERN PART OF THE AMUR BAY  

(PETER THE GREAT BAY, JAPAN SEA)  

 
Size and gender composition of mysid Neomysis mirabilis and N. awatschensis, collected in the northern part 

of the Amur bay during June-July 2016, was studied. The maximum size of N. mirabilis females was 23,5 mm, 

males was 22,0 mm, N. awatschensis females was 11,0 mm, males was 10,3 mm. Gender ratio of both species was 

not constant. 

 

Key words: mysid, Neomysis mirabilis, N. awatschensis, size and gender composition, the Amur Bay,  

Peter the Great Bay, Japan Sea. 

 

 

ʄʠʟʠʜʳ (Crustacea: Mysidacea) ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʙʨʝʞʥʳʭ ʤʦʨʩʢʠʭ ʩʦʦʙʱʝʩʪʚʘʭ, 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʠʱʠ ʤʥʦʛʠʭ ʨʳʙ, ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ  

ʠ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʧʨʠ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [1ï3]. ɺ ʩʪʨʘʥʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʠ ʤʠʟʠʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʫ ʯʝʣʦʚʝʢʦʤ ʠ ʠʤʝʶʪ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʟʠʜ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ  

[4, 5]. ɺ ʧʨʠʙʨʝʞʴʝ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʦʙʠʪʘʶʪ ʜʚʘ ʚʠʜʘ ʤʠʟʠʜ: Neomysis mirabilis 

ʠ N. awatschensis [5, 6]. 

N. mirabilis (Czerniavsky, 1882) ï ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠ ʤʘʩʩʦʚʳʡ ʙʦʨʝʘʣʴʥʳʡ ʚʠʜ, ʧʦ-

ʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʠ ʥʘʩʝʣʷʶʱʠʡ ʚʦʜʳ ʩ ʪʝʤʧʝʨʘ-

ʪʫʨʦʡ ʦʪ ī1,6 ʜʦ +24Üʉ ʠ ʩʦʣʝʥʦʩʪʴʶ 15ï34,3 eps [4]. 

N. awatschensis (Brandt, 1851) ï ʵʩʪʫʘʨʥʦ-ʧʨʝʩʥʦʚʦʜʥʳʡ, ʚʝʨʭʥʝʩʫʙʣʠʪʦʨʘʣʴʥʳʡ ʚʠʜ. ʆʙʠʪʘ-

ʝʪ ʥʘ ʛʣʫʙʠʥʘʭ 0ï11 ʤ, ʚ ʚʦʜʘʭ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ ï1,0  ʜʦ +26Üʉ ʠ ʩʦʣʝʥʦʩʪʴʶ 0ï27 eps. [4, 7]. 

ʉʚʝʜʝʥʠʷ ʧʦ ʙʠʦʣʦʛʠʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʠʟʠʜ ʤʘʣʦʯʠʩʣʝʥʥʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʘ 

ʩʠʩʪʝʤʘʪʠʢʝ ʠ ʦʧʠʩʘʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ. ʉʨʦʢʠ ʨʘʟʤʥʦʞʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʮʠʡ, ʪʝʤʧʳ ʨʦʩʪʘ, 

ʨʘʟʤʝʨʥʘʷ ʠ ʧʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʠ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ 

ʩʢʦʧʣʝʥʠʡ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʠʟʠʜ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʨʘʟʤʝʨʥʦ-ʧʦʣʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʢʦʧʣʝʥʠʡ Neomysis mirabilis  

ʠ N. awatschensis ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʝʚʝʨʥʦʡ (ʢʫʪʦʚʦʡ) ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ (ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠ-

ʢʦʛʦ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 2016 ʛ. ʃʦʚ ʤʠʟʠʜ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʚ ʧʨʠ-

ʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʥʘ ʛʣʫʙʠʥʝ 0,5ï2,0 ʤ ʩʘʯʢʦʤ ʜʠʘʤʝʪʨʦʤ 50 ʠ ʛʣʫʙʠʥʦʡ 70 ʩʤ, ʩʰʠʪʳʤ ʠʟ ʤʝʣʴ-
ʥʠʯʥʦʛʦ ʛʘʟʘ  ˉ 1. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʠʟʠʜ ʨʘʟʜʝʣʷʣʠ ʥʘ ʩʘʤʮʦʚ, ʩʘʤʦʢ ʠ ʤʦʣʦʜʴ. ʇʦʣ ʦʧ-
ʨʝʜʝʣʷʣʠ ʧʦ ʩʪʨʦʝʥʠʶ 4-ʡ ʧʘʨʳ ʧʣʝʦʧʦʜʦʚ ʠ ʥʘʣʠʯʠʶ (ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ) ʤʘʨʩʫʧʠʘʣʴʥʦʡ (ʚʳʚʦʜ-

ʢʦʚʦʡ) ʢʘʤʝʨʳ. ʂ ʤʦʣʦʜʠ ʦʪʥʦʩʠʣʠ ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ, ʫ ʢʦʪʦʨʳʭ ʝʱʝ ʥʝʪ ʚʳʨʘʞʝʥʥʳʭ ʧʦʣʦʚʳʭ 
ʧʨʠʟʥʘʢʦʚ. ʋ ʩʘʤʦʢ ʚʳʜʝʣʷʣʠ 5 ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ: 1) ʤʦʣʦʜʳʝ (ʩ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ), 2) ʷʡʮʝ-

ʥʦʩʥʳʝ, 3) ʩʪʘʜʠʷ 1, ʚ ʤʘʨʩʫʧʠʘʣʴʥʳʭ ʩʫʤʢʘʭ ʢʦʪʦʨʳʭ ʙʳʣʠ ʵʤʙʨʠʦʥʳ ʙʝʟ ʩʪʝʙʝʣʴʯʘʪʳʭ ʛʣʘʟ  
ʩ ʯʝʨʥʳʤ ʧʠʛʤʝʥʪʦʤ, 4) ʩʪʘʜʠʷ 2, ʚ ʤʘʨʩʫʧʠʘʣʴʥʳʭ ʩʫʤʢʘʭ ʢʦʪʦʨʳʭ ʙʳʣʠ ʵʤʙʨʠʦʥʳ ʩ ʯʝʨʥʳʤʠ 

ʦʬʦʨʤʣʝʥʥʳʤʠ ʛʣʘʟʘʤʠ, 5) ʦʪʥʝʨʝʩʪʠʚʰʠʝʩʷ, ʩ ʧʫʩʪʳʤʠ ʤʘʨʩʫʧʠʫʤʘʤʠ.  
ɼʣʠʥʫ ʪʝʣʘ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʠʟʤʝʨʷʣʠ ʦʪ ʥʘʯʘʣʘ ʨʦʩʪʨʫʤʘ ʜʦ ʦʩʥʦʚʘʥʠʷ ʪʝʣʴʩʦʥʘ ʧʨʠ 

ʧʦʤʦʱʠ ʦʢʫʣʷʨʘ-ʤʠʢʨʦʤʝʪʨʘ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠ-
ʨʦʚʘʥʦ 946 ʦʩʦʙʝʡ N. mirabilis ʠ 229 ʦʩʦʙʝʡ N. awatschensis. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤ STATISTICA, Microsoft Excel. 
ɺ ʩʝʚʝʨʥʫʶ (ʢʫʪʦʚʫʶ) ʯʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʥʝʩʢʦʣʴʢʠʤʠ ʨʫʢʘʚʘʤʠ ʚʧʘʜʘʝʪ ʨ. ʈʘʟʜʦʣʴ-

ʥʘʷ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʕʩʪʫʘʨʥʳʝ ʚʦʜʳ ʦʪ-
ʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʥʠʞʝʥʥʦʡ ʩʦʣʝʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʪʝʯʝʥʠʝ ʪʝʧʣʦʛʦ ʧʝ-

ʨʠʦʜʘ ʛʦʜʘ (ʪʘʢ ʢʘʢ ʣʫʯʰʝ ʠ ʙʳʩʪʨʝʝ ʧʨʦʛʨʝʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ), ʥʦ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʴʶ, ʯʝʤ ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ [8]. ɺ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʟʘʣʠʚʘ ʛʨʫʥʪ 

ʠʣʠʩʪʳʡ, ʚʦʜʘ ʤʫʪʥʘʷ, ʩ ʧʨʠʤʝʩʴʶ ʛʣʠʥʳ, ʨʘʩʪʠʪʝʣʥɹʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 
ʦʪʩʫʪʩʪʚʫʝʪ. ɿʦʩʪʝʨʘ ʦʙʨʘʟʫʝʪ ʟʘʨʦʩʣʠ ʪʦʣʴʢʦ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30ï50 ʤ ʦʪ ʙʝʨʝʛʘ.  
ɺ ʵʪʦʤ ʨʘʡʦʥʝ N. mirabilis ʩʦʟʜʘʝʪ ʩʢʦʧʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦ  

ʩ N. awatschensis ʥʘ ʛʣʫʙʠʥʘʭ 1ï1,5 ʤ ʢʘʢ ʚ ʟʘʨʦʩʣʷʭ ʟʦʩʪʝʨʳ, ʪʘʢ ʠ ʥʘ 
ʩʚʦʙʦʜʥʳʭ ʦʪ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʘʢʨʦʬʠʪʦʚ ʤʝʩʪʘʭ [9, 10]. ɺ ʪʠʭʫʶ ʧʦʛʦ-

ʜʫ ʵʪʠ ʚʠʜʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚʜʦʣʴ ʙʝʨʝʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴ-
ʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʩʧʣʦʰʥʫʶ ʧʦʣʦʩʫ ʰʠʨʠʥʦʡ ʚ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ, ʪʷʛʦ-

ʪʝʶʱʫʶ ʢ ʤʝʪʨʦʚʦʡ ʠʟʦʙʘʪʝ. ʇʝʨʝʜ ʰʪʦʨʤʘʤʠ ʠ ʧʨʠ ʚʦʣʥʝʥʠʠ ʤʦʨʷ 
ʤʠʟʠʜʳ ʤʠʛʨʠʨʫʶʪ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʫʯʘʩʪʢʠ.  

ɺ 2016 ʛ. ʤʠʟʠʜʳ ʩʦʟʜʘʚʘʣʠ ʤʘʩʩʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʩ ʥʘʯʘʣʘ ʠʶʥʷ ʧʦ 
2-ʶ ʜʝʢʘʜʫ ʠʶʣʷ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʥʘʯʘʣʝ ʠʶʥʷ ʩʦʩʪʘʚʣʷʣʘ 

16Áʉ, ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ï 17ï18Üʉ, ʚ ʥʘʯʘʣʝ ʠʶʣʷ ï 19ï20Üʉ, ʜʦʩʪʠ-
ʛʘʷ ʚ ʘʚʛʫʩʪʝ ʙʦʣʝʝ 24Üʉ. N. mirabilis ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʣ ʥʘʜ  

N. awatschensis, ʩʦʩʪʘʚʣʷʷ ʚ ʧʨʦʙʘʭ ʚ 1ï3-ʡ ʜʝʢʘʜʘʭ ʠʶʥʷ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ 100, 91 ʠ 70%. ɺ 1-ʡ ʜʝʢʘʜʝ ʠʶʣʷ ʩʢʦʧʣʝʥʠʝ ʤʠʟʠʜ ʩʦʩʪʦʷʣʦ 
ʪʦʣʴʢʦ ʠʟ N. awatschensis, ʯʪʦ ʩʚʷʟʘʥʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. ʉʦ 2-ʡ ʜʝʢʘʜʳ ʠʶʣʷ ʧʦ ʩʝʥʪʷʙʨʴ ʤʠʟʠʜʳ ʥʘ ʤʝʣʢʦ-
ʚʦʜʴʝ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. 

ɺ 1-ʡ ʜʝʢʘʜʝ ʠʶʥʷ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ N. mirabilis ʩʦʩʪʘʚʣʷʣ 
(14,0 Ñ 0,4)  ʤʤ (ʧʨʝʜʝʣʳ: 4,0ï23,5 ʤʤ; n = 217 ʵʢʟ.), ʚʦ 2-ʡ ï (7,6 Ñ 0,1) ʤʤ 

(4,5ï11,5 ʤʤ; n = 348 ʵʢʟ.), ʚ 3-ʡ ï (11,1 Ñ 0,2) ʤʤ (3,0ï23,1 ʤʤ; n = 381 ʵʢʟ.). 
ɺ 1-ʡ ʠ 3-ʡ ʜʝʢʘʜʘʭ ʠʶʥʷ ʚ ʩʢʦʧʣʝʥʠʠ N. mirabilis ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʠʤʝʣ 

ʩʭʦʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʩʘʤʢʠ (ʨʠʩ. 1). ɺʦ 2-ʡ ʜʝʢʘʜʝ ʫʚʝʣʠʯʠ-
ʣʘʩʴ ʜʦʣʷ ʩʘʤʮʦʚ (ʜʦ 36,8%), ʘ ʜʦʤʠʥʠʨʦʚʘʣʘ ʤʦʣʦʜʴ (43,1%).  

ɺ 1-ʡ ʜʝʢʘʜʝ ʠʶʥʷ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ ʨʘʟʤʝʨʦʤ 19ï21 ʤʤ (60,8%), ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʳʣʦ ʩʘʤʦʢ 
ʩʪʘʜʠʠ 1 (ʚ ʤʘʨʩʫʧʠʘʣʴʥʳʭ ʩʫʤʢʘʭ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʠʩʴ ʵʤʙʨʠʦʥʳ ʙʝʟ ʯʝʨʥʳʭ ʛʣʘʟ) (ʪʘʙʣ. 1). 

ɺʦ 2-ʡ ʜʝʢʘʜʝ ʠʶʥʷ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ ʨʘʟʤʝʨʦʤ 7ï8 ʤʤ (94,3%), ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʙʳʣʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʣʦʜʳʤʠ ʦʩʦʙʷʤʠ ʩ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ (87,1%). ɺ 3-ʡ ʜʝʢʘʜʝ ʧʨʝʚʘʣʠʨʦʚʘʣʠ 

ʩʘʤʢʠ ʨʘʟʤʝʨʦʤ 9ï11 ʤʤ (24,5%) ʠ 13ï15 ʤʤ (48,6%), ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʩʪʘ-
ʜʠʠ 1. ʉʘʤʢʠ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ ʤʦʛʣʠ ʠʤʝʪʴ ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ (ʨʠʩ. 2).  

ɺ 1-ʡ ʜʝʢʘʜʝ ʠʶʥʷ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʩʘʤʮʳ ʨʘʟʤʝʨʦʤ 9ï11 ʤʤ (83,7%), ʚʦ 2-ʡ ʜʝʢʘʜʝ ï 7ï9 ʤʤ 

(96,1%), ʘ ʚ 3-ʡ ï 8ï11 ʤʤ (67,5%). ɺ 1-ʡ ʜʝʢʘʜʝ ʠʶʥʷ ʧʨʝʦʙʣʘʜʘʣʘ ʤʦʣʦʜʴ ʨʘʟʤʝʨʦʤ 3ï6 ʤʤ 

 

ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ 

ʚ ʩʢʦʧʣʝʥʠʠ N. mirabilis 
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(62,8%), ʚʦ 2-ʡ ʜʝʢʘʜʝ ï 7ï8 ʤʤ (97,3%), ʚ 3-ʡ ï 7ï9 ʤʤ (51,6%). ʉʦʦʪʥʦʰʝʥʠʝ ʩʘʤʮʦʚ ʠ ʤʦʣʦʜʠ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʟʤʝʨʦʚ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. 

ʊʘʙʣʠʮʘ 1 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʘʤʦʢ (%) N. mirabilis ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ 

ʉʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʘʤʦʢ 
ʠʶʥʴ 

1 ʜʝʢʘʜʘ 2 ʜʝʢʘʜʘ 3 ʜʝʢʘʜʘ 

ʉ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ 7,2 87,1 17,4 

ʗʡʮʝʥʦʩʥʳʝ 19,2 7,1 28,4 

ʉʪʘʜʠʷ 1 44,0 2,9 46,6 

ʉʪʘʜʠʷ 2 24,0 2,9 3,8 

ʆʪʥʝʨʝʩʪʠʚʰʠʝʩʷ 5,6 ï 3,8 

 
ʈʠʩ. 2. ʈʘʟʤʝʨʥʦ-ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʩʢʦʧʣʝʥʠʷ N. mirabilis, ʠʶʥʴ 2016 ʛ. 
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N. awatschensis ʚ 1-ʡ ʜʝʢʘʜʝ ʠʶʥʷ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ.  

ɺʦ 2-ʡ ʜʝʢʘʜʝ ʠʶʥʷ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʨʘʯʢʦʚ ʩʦʩʪʘʚʣʷʣ (7,1 Ñ 0,3) 

ʤʤ (ʧʨʝʜʝʣʳ: 4,0ï10,0 ʤʤ; n  = 34 ʵʢʟ.), ʚ 3-ʡ ï (8,3 Ñ 0,1) ʤʤ  

(5,3ï11,0 ʤʤ; n = 163 ʵʢʟ.), ʚ 1-ʡ ʜʝʢʘʜʝ ʠʶʣʷ ï (7,8 Ñ 0,4) ʤʤ  

(3,0ï10,3 ʤʤ; n = 32 ʵʢʟ.).  

ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʙʳʣʦ ʩʭʦʜʥʳʤ ʚʦ 2-ʡ ʜʝʢʘʜʝ ʠʶʥʷ  

ʠ 1-ʡ ʜʝʢʘʜʝ ʠʶʣʷ, ʢʦʛʜʘ ʜʦʤʠʥʠʨʦʚʘʣʠ ʩʘʤʮʳ (ʨʠʩ. 3). ɺ 3-ʡ ʜʝʢʘ-

ʜʝ ʠʶʥʷ ʧʨʝʦʙʣʘʜʘʣʘ ʤʦʣʦʜʴ (44,2%). 

ɺʦ 2-ʡ ʜʝʢʘʜʝ ʠʶʥʷ ʩʘʤʢʠ ʠʤʝʣʠ ʨʘʟʤʝʨ 7ï9 ʤʤ ʠ ʥʘʭʦʜʠ-

ʣʠʩʴ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ (ʩ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ, ʩ ʷʡ-

ʮʘʤʠ ʚ ʤʘʨʩʫʧʠʘʣʴʥʳʭ ʩʫʤʢʘʭ ʠ ʥʘ ʩʪʘʜʠʠ 1). ɺ 3-ʡ ʜʝʢʘʜʝ ʧʨʝ-

ʦʙʣʘʜʘʣʠ ʩʘʤʢʠ ʨʘʟʤʝʨʦʤ 8ï10 ʤʤ (87,5%), ʥʘʠʙʦʣʴʰʝʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʙʳʣʦ ʷʡʮʝʥʦʩʥʳʤʠ (ʪʘʙʣ. 2). ɺ 1-ʡ ʜʝʢʘʜʝ ʠʶʣʷ 

ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ ʨʘʟʤʝʨʦʤ 9ï10 ʤʤ (70,0%), ʦʥʠ ʙʳʣʠ ʥʘ ʩʪʘ-

ʜʠʠ ʨʘʟʚʠʪʠʷ 1 ʠʣʠ ʫʞʝ ʦʪʥʝʨʝʩʪʠʣʠʩʴ. ʉʘʤʢʠ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ 

ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫ N. mirabilis, ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ 

ʨʘʟʚʠʪʠʷ (ʨʠʩ. 4). 

ʈʘʟʤʝʨʳ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʫ ʦʙʦʠʭ ʚʠʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ  

ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ. ɺ ʧʝʨʚʦʤ ʣʝʪʥʝʤ ʤʝʩʷʮʝ ʨʘʟʤʝʨʳ ʤʠʟʠʜ ʙʳʣʠ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʣʝʜʫʶʱʝʤ, ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʢʨʫʧʥʳʭ ʧʝʨʝʟʠ-

ʤʦʚʘʚʰʠʭ ʦʩʦʙʝʡ ʧʨʦʰʣʦʛʦʜʥʠʭ ʛʝʥʝʨʘʮʠʡ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʦʢ N. mirabilis ʜʦʩʪʠʛʘʝʪ 

35,5 ʤʤ, ʩʘʤʮʦʚ ï 37,5 ʤʤ, ʘ ʫ N. awatschensis ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʦʢ 

ï 18,1 ʤʤ, ʩʘʤʮʦʚ ï 14,3 ʤʤ [4].  

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʦʙʠ ʩ ʪʘʢʠʤʠ ʨʘʟʤʝʨʘʤʠ ʥʝ ʚʩʪʨʝ-

ʯʘʣʠʩʴ. ʅʘʠʙʦʣʴʰʠʡ ʨʘʟʤʝʨ ʩʘʤʦʢ N. mirabilis ʩʦʩʪʘʚʠʣ 23,5 ʤʤ, 

ʩʘʤʮʦʚ ï 22,0 ʤʤ, ʘ ʥʘʠʙʦʣʴʰʠʡ ʨʘʟʤʝʨ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ  

N. awatschensis ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 11,0 ʠ 10,3 ʤʤ. ʇʦ ʜʘʥʥʳʤ 2015 ʛ., ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ 

ʟʘʣʠʚʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ N. mirabilis ʜʦʩʪʠʛʘʣ 22,8 ʤʤ, ʘ N. awatschensis ï 13,3 ʤʤ [9, 10].  

ɺ ʧʦʣʦʚʦʤ ʩʦʩʪʘʚʝ ʩʢʦʧʣʝʥʠʡ N. mirabilis ʚ 1-ʡ ʠ 3-ʡ ʜʝʢʘʜʘʭ ʠʶʥʷ ʧʨʝʦʙʣʘʜʘʣʠ ʩʘʤʢʠ  

(54,6ï57,6%), ʘ ʚʦ 2-ʡ ʜʝʢʘʜʝ ï ʤʦʣʦʜʴ (43,1%). ɺ ʧʦʣʦʚʦʤ ʩʦʩʪʘʚʝ ʩʢʦʧʣʝʥʠʡ  

N. awatschensis ʜʦʣʷ ʩʘʤʦʢ ʩʦʩʪʘʚʣʷʣʘ 26,5ï39,3%, ʩʘʤʮʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʚʦ 2-ʡ ʜʝ-

ʢʘʜʝ ʠʶʥʷ ʠ 1-ʡ ʜʝʢʘʜʝ ʠʶʣʷ, ʘ ʤʦʣʦʜʴ ï ʚ 3-ʡ ʜʝʢʘʜʝ ʠʶʥʷ. 

ɺ ʩʢʦʧʣʝʥʠʷʭ ʤʠʟʠʜ N. mirabilis ʠ N. awatschensis ʦʪʤʝʯʝʥʦ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʩʘʤʦʢ 

ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ (ʷʡʮʝʥʦʩʥʳʭ ʠʣʠ ʩ ʟʘʨʦʜʳʰʘʤʠ), 

ʘ ʪʘʢʞʝ ʤʦʣʦʜʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʧʦʧʫʣʷʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʝʨʘʮʠʡ, ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ. 

ʊʘʙʣʠʮʘ 2 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʘʤʦʢ (%) N. awatschensis ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ 

ʉʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʘʤʦʢ 
ʀʁ ʥʴ ʀʁ ʣʴ 

2 ʜʝʢʘʜʘ 3 ʜʝʢʘʜʘ 1 ʜʝʢʘʜʘ 

ʉ ʟʘʯʘʪʢʘʤʠ ʦʦʩʪʝʛʠʪʦʚ 44,4 14,0 ï 

ʗʡʮʝʥʦʩʥʳʝ 44,4 59,4 ï 

ʉʪʘʜʠʷ 1 11,2 21,9 40,0 

ʉʪʘʜʠʷ 2 ï 3,1 ï 

ʆʪʥʝʨʝʩʪʠʚʰʠʝʩʷ ï 1,6  60,0 

 

 
ʈʠʩ. 3. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ  

ʚ ʩʢʦʧʣʝʥʠʠ N. awatschensis 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 

 

63 

 
ʈʠʩ. 4. ʈʘʟʤʝʨʥʦ-ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʩʢʦʧʣʝʥʠʷ N. awatschensis, ʠʶʥʴ, 2016 ʛ. 
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ɺ ʨʘʙʦʪʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʟʦʦʙʝʥʪʦʩʘ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʗʥʘ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʩʝʥʪʷʙʨʝ 2018 ʠ 2019 ʛʛ. ɺ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʳʷʚʣʝʥʦ 26 ʚʠʜʦʚ. ɺ ʧʨʠʪʦʢʘʭ ʠ ʧʨʦʪʦ-

ʢʘʭ ʨʝʢʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʠʣʘ 1 788 ʵʢʟ./ʤ
3
, ʙʠʦʤʘʩʩʘ ï 0,07 ʤʛ/ʤ

3
. ɺ ʣʠʪʦʨʘʣʠ ï 

2 920 ʵʢʟ./ʤ
2
 ʠ 643,14 ʛ/ʤ

2
. ʆʩʥʦʚʫ ʟʦʦʙʝʥʪʦʩʘ ʩʦʩʪʘʚʣʷʶʪ ʤʦʣʣʶʩʢʠ, ʦʣʠʛʦʭʝʪʳ ʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ. 
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MODERN DATA ON HYDROBIOLOGY OF THE YANA RIVER DOWNSTREAM  

 
The study results of zooplankton and zoobenthos of the Yana river downstream, conducted in September 

2018 and 2019 were analyzed. 26 species were identified as part of zooplankton. In the tributaries and channels of 

the river the maximum density of organisms was 1788 samples / m
3
, the biomass was 0,07 mg / m

3
. In the littoral 

the river the maximum density of organisms was 2920 samples /m
2
 and biomass was 643,14 g / m

2
. Zoobenthos  

is based on mollusks, oligochaetes and chironomid larvae. 

 

Key words: zooplankton, zoobenthos, hydrobiology, the Yana river. 

 

 

ʈʝʢʘ ʗʥʘ ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʪʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʨʝʢʦʡ ʚ ʗʢʫʪʠʠ, ʠʤʝʝʪ ʚʳʭʦʜ ʥʘ ʰʝʣʴʬ ʤʦʨʷ ʃʘʧ-

ʪʝʚʳʭ ʠ ʦʙʨʘʟʫʝʪʩʷ ʦʪ ʩʣʠʷʥʠʷ ʨʝʢ ɼʫʣʛʘʣʘʭ ʠ ʉʘʨʪʘʥʛ. ɼʣʠʥʘ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 872 ʢʤ (ʚʤʝʩʪʝ  

ʩ ʉʘʨʪʘʥʛʦʤ 1 490 ʢʤ), ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 238 ʪʳʩ. ʢʤ
2
. ʅʘ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʨʠʥʠʤʘʝʪ ʚ ʩʝʙʷ 

415 ʧʨʠʪʦʢʦʚ ʩ ʦʙʱʝʡ ʜʣʠʥʦʡ 923 ʢʤ [1]. ʅʠʞʥʠʤ ʪʝʯʝʥʠʝʤ ʨʝʢʠ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʦʪ ʩ. ʂʘʟʘʯʴʝ 

(149 ʢʤ ʦʪ ʫʩʪʴʷ) ʠ ʜʦ ʧʨʠʤʦʨʴʷ. ʈʝʢʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ [2], ʩʨʝʜʥʠʡ ʤʥʦʛʦ-

ʣʝʪʥʠʡ ʚʳʣʦʚ ʨʳʙ ʩʦʩʪʘʚʣʷʝʪ 554,73 ʪ ʚ ʛʦʜ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʢʦʨʤʦʚʘʷ ʙʘʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ, 

ʯʪʦ ʠ ʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɻʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʝʥʪʷʙʨʝ 2018ï2019 ʛʛ. ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ 

ʨ. ʗʥʘ. ʇʨʦʙʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʢʘʢ ʩ ʧʨʠʜʘʪʦʯʥʦʡ ʩʠʩʪʝʤʳ (ʨ. ʉʵʣʣʠʢ, ʨ. ʂʫʡʛʠʥʢʘ ʠ ʜʚʘ ʨʫʯʴʷ 

ʙʝʟ ʥʘʟʚʘʥʠʷ: 1 ï N70Á54'28,49"; E136Á26'56,74" ʠ 2 ï N70Á55'07,42"; E136Á27'33,16", ʧʨʦʪʦʢʘ ʙʝʟ 

ʥʘʟʚʘʥʠʷ ʠ ʧʨʦʪʦʢʘ ʂʦʯʝʚʘʷ), ʪʘʢ ʠ ʩ ʨʫʩʣʦʚʦʡ ʠ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʨʝʢʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦ-

ʜʠʢʘʤ [3ï7]. ʇʨʦʙʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪʙʠʨʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ɼʞʝʜʠ, ʙʝʥʪʦʩ ʦʪʙʠʨʘʣʠ ʜʥʦʯʝʨʧʘ-

ʪʝʣʝʤ ʕʢʤʘʥʘ-ɹʝʨʜʞʠ ʠ ʧʫʪʝʤ ʩʙʦʨʘ ʦʨʛʘʥʠʟʤʦʚ ʩ ʢʘʤʥʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ ʥʘ 1 ʤ
2
, 

ʜʘʣʝʝ ʬʠʢʩʠʨʦʚʘʣʠ 75%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ɺʟʚʝʰʠʚʘʥʠʝ ʦʨʛʘʥʠʟʤʦʚ (ʩ ʪʦʯʥʦ-

ʩʪʴʶ ʜʦ 0,001 ʤʛ) ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ ANDHR-202i. ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʨʦʚʝʜʝʥʘ ʧʦʜ ʪʨʠʥʦʢʫʣʷʨʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ AltamiBio 1 ʠ ʤʠʢʨʦʩʢʦʧʦʤ Olympus. ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʧʨʝʜʝʣʠʪʝʣʷʤ [8ï11]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʩʪʘʚʝ ʬʘʫʥʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʳʷʚʣʝʥʦ 26 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

13 ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʦʚʨʘʪʢʘʤʠ (Rotifera), 11 ï ʚʝʪʚʠʩʪʦʫʩʳʤʠ (Cladocera) ʠ 2 ï

ʚʝʩʣʦʥʦʛʠʤʠ ʨʘʢʦʦʙʨʘʟʥʳʤʠ (Copepoda), ʘ ʪʘʢʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ ʣʠʯʠʥʦʯʥʳʝ ʩʪʘ-
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ʜʠʠ (ʪʘʙʣ.). ɿʦʦʧʣʘʥʢʪʦʬʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʣʠʪʦʨʘʣʴʥʳʤʠ, ʭʦʣʦʜʦʣʶʙʠʚʳʤʠ, ʵʚʨʠ-

ʪʝʨʤʥʳʤʠ ʚʠʜʘʤʠ ʠ ʚʠʜʘʤʠ-ʢʦʩʤʦʧʦʣʠʪʘʤʠ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʚ ʇʘʣʝʘʨʢʪʠʢʝ. ɺ ʩʦʩʪʘʚʝ 

ʢʣʘʜʦʮʝʨ ʜʦʤʠʥʠʨʦʚʘʣʠ ʵʚʨʠʪʦʧʥʳʝ Bosmina (B.) longirostris ʠ ʛʦʣʦʘʨʢʪʠʯʝʩʢʠʝ D. (Daphnia) 

longiremis. ɺʝʩʣʦʥʦʛʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʫʧʥʳʤʠ Limnocalanus macrurus, ʧʝʣʘʛʠʯʝʩʢʠʤʠ 

Mesocyclops leucarti ʠ ʣʠʯʠʥʦʯʥʳʤʠ ʩʪʘʜʠʷʤʠ. 

ʊʘʙʣʠʮʘ 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʗʥʘ 

Rotifera Cladocera Copepoda 

Asplanchna priodonta Gosse, 1850 

Bipalpus hudsoni Imhof, 1891 

Euchlanis meneta Myers, 1930 

Kellicottia longispina Kellicott, 1879 

Keratella cochlearis Gosse, 1851 

Keratella serrulatacurvicornis Rylov, 1926 

Notholca caudata Carlin, 1943 

Platyias quadricornis Ehrenberg, 1838 

Polyarthra vulgaris Carlin, 1943 

Rotaria sp. Scopoli, 1777 

Synchaeta sp. Ehrenberg, 1832 

Trichotria pocillum Muller, 1776 

Trichocerca(s. str.) elongate Gosse, 1886 

Acroperus harpae Baird, 1834 

Alona rectangula Sars, 1862 

Alona guttata Sars, 1862 

Bosmina (B.) longirostris O.F.Muller, 

1785 

Chydorus sphaericus O.F.Muller, 1785 

Ceriodaphnia pulchella Sars, 1862 

D. (Daphnia) longiremis Sars, 1862 

D. (Daphnia) cristata, Sars, 1862 

Eurycercus (E.) lamellatus O.F. Mul-

ler, 1776 

Holopedium gibberum Zaddach, 1855 

Polyphemus pediculus Linnaeus, 1785 

Limnocalanus macrurus Sars, 

1863 

Mesocyclopsleucarti Claus, 1857 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠ-

ʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʠʣʘ 1 788 ʵʢʟ./ʤ
3
, ʧʨʠ ʙʠʦʤʘʩʩʝ ï 

0,07 ʤʛ/ʤ
3
 ʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ ʨʫʯ. ɹʝʟ ʥʘʟʚʘʥʠʷ 1 ʠ ʧʨʦʪʦʢʝ ʂʦʯʝʚʘʷ (ʨʠʩ. 1).  

 

 
ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʦ ʫʯʘʩʪʢʘʤ 

 

ʇʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʤʠʥʘʥʪʘʤʠ ʷʚʣʷʣʠʩʴ ʨʘʢʦ-

ʦʙʨʘʟʥʳʝ, ʜʦʣʷ ʢʦʣʦʚʨʘʪʦʢ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʯʪʦ ʦʪʥʦʩʠʪ ʫʯʘʩʪʦʢ ʚʦʜʦʪʦʢʘ ʢ ʦʣʠʛʦʩʘʧʨʦʙʥʦʡ ʟʦ-

ʥʝ [10]. ʇʦʢʘʟʘʪʝʣʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʢʨʫʧʥʳʭ ʧʨʠʜʘʪʦʯʥʳʭ ʩʠʩʪʝʤʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʠʙʨʝʞʥʦʡ  

ʠ ʨʫʩʣʦʚʦʡ ʯʘʩʪʠ ʨ. ʗʥʘ. 

ɼʦʥʥʘʷ ʬʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 9 ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ: ʦʣʠʛʦʭʝʪʘʤʠ, ʤʦʣʣʶʩʢʘʤʠ 

(Planorbis O.F. Muller, 1773, Lymnaeasp. Lamark, 1799, Lymnaeaglutinosa O.F. Muller, 1774, 

Valvatasp.Muller, 1774, Physafontinalis Linnaeus, 1758), ʢʣʦʧʘʤʠ (Notonectaglauca Linnaeus, 1758), 

ʞʫʢʘʤʠ (Halipidae, Hydrophilys), ʪʘʨʘʢʘʥʦʚʳʤʠ (Saduriaentomon Linnaeus, 1758), ʣʠʯʠʥʢʘʤʠ ʨʫ-

ʯʝʡʥʠʢʦʚ (Phrygoneabipunctata Retz, Beraea Steph, Brachycentrussubnubilis Curt, 

Neureclipsisbimaculata L), ʭʠʨʦʥʦʤʠʜʘʤʠ (Micropsectra Kieff , Psectrocladius Kieff), ʧʦʜʝʥʢʘʤʠ 

(Leuctra Steph) ʠ ʜʨʫʛʠʤʠ ʜʚʫʢʨʳʣʳʤʠ (Limnophilia).  
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ʨʫʯ.ɹʝʟ 

ʥʘʟʚʘʥʠʷ 1 

ʨ. ʉʵʣʣʠʢ ʇʨʦʪʦʢʘ ʙʝʟ 

ʥʘʟʚʘʥʠʷ 

ʈʫʩʣʦ ʨ. ʗʥʘ ʧʨʦʪʦʢʘ 

ʂʦʯʝʚʘʷ 

ʨ. ʂʫʡʛʠʥʢʘ ʨʫʯ. ɹʝʟ 

ʥʘʟʚʘʥʠʷ 2 

ɹʝʨʝʛ ʨ. ʗʥʘ 

ʏʠʩʣʝʥʥʦʩʪʴ, ʵʢʟ./ʤį ɹʠʦʤʘʩʩʘ, ʤʛ./ʤį 

ʨʫʯ.  

ʙʝʟ ʥʘʟʚʘ-

ʥʠʷ 1 

ʧʨʦʪʦʢʘ  

ʙʝʟ ʥʘʟʚʘ-

ʥʠʷ 

ʨʫʩʣʦ  

ʨ. ʗʥʘ 
ʨʫʯ.  

ʙʝʟ ʥʘʟʚʘ-

ʥʠʷ 2 

ʙʝʨʝʛ 

ʨ. ʗʥʘ 

ɹʠʦʤʘʩʩʘ, ʤʛ/ʤ
3 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʥʪʦʩʘ ʧʦ ʫʯʘʩʪʢʘʤ ʥʝʨʘʚʥʦʤʝʨʥʦʝ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʠ ʙʠʦʤʘʩʩʳ ʩʦʩʪʘʚʠʣʠ 2 920 ʵʢʟ./ʤ
2
 ʠ 643,14 ʛ/ʤ

2
 ʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨ. ʗʥʘ 

(ʨʠʩ. 2 ʠ 3). ɺ ʙʝʥʪʦʬʘʫʥʝ ʧʨʝʚʘʣʠʨʫʶʪ ʤʦʣʣʶʩʢʠ, ʦʣʠʛʦʭʝʪʳ ʠ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ, ʩ ʜʦʤʠʥʠ-

ʨʦʚʘʥʠʝʤ ʧʦʩʣʝʜʥʠʭ. 
 

 
ʈʠʩ. 2. ʇʣʦʪʥʦʩʪʴ ʙʝʥʪʦʩʘ ʧʦ ʫʯʘʩʪʢʘʤ, ʵʢʟ./ʤĮ 

 

 
ʈʠʩ. 3. ɹʠʦʤʘʩʩʘ ʙʝʥʪʦʩʘ ʧʦ ʫʯʘʩʪʢʘʤ, ʛ/ʤĮ 

 

ɺ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʳʷʚʣʝʥʦ 26 ʚʠʜʦʚ. ɺ ʧʨʠʜʘʪʦʯʥʦʡ ʩʠʩʪʝʤʝ ʨʝʢʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʠʣʘ 1 788 ʵʢʟ./ʤ
3
, ʙʠʦʤʘʩʩʘ ï 0,07 ʤʛ/ʤ

3
. ɺ ʣʠʪʦʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʝʢʠ 

2920 ʵʢʟ./ʤ
2
 ʠ 643,14 ʛ/ʤ

2
. ʆʩʥʦʚʫ ʙʝʥʪʦʬʘʫʥʳ ʩʦʩʪʘʚʣʷʶʪ ʤʦʣʣʶʩʢʠ, ʦʣʠʛʦʭʝʪʳ ʠ ʣʠʯʠʥʢʠ ʭʠ-

ʨʦʥʦʤʠʜ. 

ɺ ʮʝʣʦʤ ʟʦʦʧʣʘʥʢʪʦʥ ʠ ʙʝʥʪʦʩ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʗʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ  

ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʝʢ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʥʦ ʜʣʷ ʧʦʣʥʦʮʝʥ-

ʥʦʡ ʦʮʝʥʢʠ ʪʨʝʙʫʶʪʩʷ ʚʩʝʩʝʟʦʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʉʉʉʈ: ɻʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ. ʊ. 17. ʃʝʥʩʢʦ-

ʀʥʜʠʛʠʨʩʢʠʡ ʨʘʡʦʥ. ɺʳʧ. 7. ʗʥʘ, ʀʥʜʠʛʠʨʢʘ / ʇʦʜ ʨʝʜ. ʀ.ɺ. ʆʩʠʧʦʚʦʡ. ï ʃ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 

1966. 
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ʋɼʂ 597.54(265.53) 
 

ɸ.ɸ. ʉʤʠʨʥʦʚ
1, 2
, ʖ.ʂ. ʉʝʤʝʥʦʚ

3
, ʖ.ɺ. ʆʤʝʣʴʯʝʥʢʦ

3
,  

ʖ.ɸ. ɽʣʘʪʠʥʮʝʚʘ
3
, ɺ.ɺ. ɻʦʨʙʘʯʝʚ

3
, ɸ.ɸ. ʊʢʘʯʝʥʢʦ

3 

 
1 
ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ (ɺʅʀʈʆ), 
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STATE OF MATURE PART  OF GIZHIGINSKY -KAMCHATKA HERRING POPULATION 

OF AFTER 8 YEARS OF LARGE-SCALE FISHING  

 
The average indicators for spring herring fishing in the West-Kamchatka fishing subzone of the Okhotsk sea 

are shown. In comparison with the period of insignificant annual catch (1998ï2011), the age and size indicators  

of herring during spring fishing of 2019 are considered. 
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ɻʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʘʷ ʧʦʧʫʣʷʮʠʷ ʩʝʣʴʜʠ ʦʙʠʪʘʝʪ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ 

[1], ʚ ʨʘʡʦʥʝ ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʧʦʜʟʦʥʘ. ɽʝ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʦʩʚʦʝʥʠʝ ʥʘʯʘʣʦʩʴ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 1920-ʭ ʛʦʜʦʚ ʚ ʟʘʣ. ʐʝʣʠʭʦʚʘ [2]. ɿʘʪʝʤ ʵʪʦʪ ʦʙʲʝʢʪ ʜʦʙʳʚʘ-

ʣʠ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʛʦʜʦʚʦʡ ʚʳʣʦʚ (161 ʪʳʩ. ʪ) ʙʳʣ ʜʦʩʪʠʛʥʫʪ 

ʚ 1958 ʛ. [3]. ʂ ʥʘʯʘʣʫ 1970-ʭ ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʡ ʩʝʣʴʜʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ, ʩ 1974 ʛ. ʙʳʣ 

ʚʚʝʜʝʥ ʟʘʧʨʝʪ ʥʘ ʝʝ ʧʨʦʤʳʩʝʣ. ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʧʘʩʦʚ ʥʘʯʘʣʩʷ ʩ ʩʝʨʝʜʠʥʳ 1980-ʭ ʛʛ.,  

ʩ 1988 ʛ. ʧʨʦʤʳʰʣʝʥʥʳʡ ʣʦʚ ʙʳʣ ʚʥʦʚʴ ʨʘʟʨʝʰʝʥ [4]. ʉ 1993 ʛ. ʧʦ 2011 ʛ. ʦʥʘ ʙʳʣʘ ʤʘʣʦʠʩʧʦʣʴ-

ʟʫʝʤʳʤ ʦʙʲʝʢʪʦʤ ʧʨʦʤʳʩʣʘ: ʚ ʛʦʜ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʦʪ 4,8 ʜʦ 14,1% ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʦʙʲʝʤʦʚ. 

ʋʯʠʪʳʚʘʷ ʝʞʝʛʦʜʥʦʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ ʚʳʣʦʚʘ ʵʪʦʛʦ ʦʙʲ-

ʝʢʪʘ ʠ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʝʛʦ ʟʘʧʘʩʘ, ʚ 2011 ʛ. ʄʘʛʘʜʘʥʅʀʈʆ ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʦ ʠʩʢʣʶʯʝʥʠʝ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʩʝʣʴʜʠ, ʦʙʠʪʘʶʱʝʡ ʚ ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʦʡ ʧʦʜʟʦʥʝ (ʪʦ ʝʩʪʴ ʛʠʞʠʛʠʥʩʢʦ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 

 

70 

ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ) ʠʟ ʧʝʨʝʯʥʷ ʦʙʲʝʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʙʱʠʡ ʜʦʧʫʩʪʠʤʳʡ ʫʣʦʚ 

(ʆɼʋ), ʠ ʧʝʨʝʚʦʜ ʚ ʢʘʪʝʛʦʨʠʶ ʚʠʜʦʚ, ʦʩʚʦʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʞʠʤʝ ʚʦʟʤʦʞʥʦʛʦ ʚʳʣʦ-

ʚʘ (ɺɺ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʨʝʞʠʤʘ ʧʨʦʤʳʩʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ ʈɺ ï 

ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʚʳʣʦʚ. 

ʋʞʝ ʚ 2012 ʛ. ʛʦʜʦʚʦʝ ʦʩʚʦʝʥʠʝ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʩʝʤʴ ʨʘʟ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011 ʛ. [5], ʧʨʠ ʵʪʦʤ 

ʙʳʣʦ ʦʩʚʦʝʥʦ ʣʠʰʴ 45% ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʦʙʲʝʤʦʚ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʚʳʜʝʣʝʥʥʳʝ ʦʙʲʝʤʳ 

ʦʩʚʘʠʚʘʣʠʩʴ ʧʦʣʥʦʩʪʴʶ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʠʟʲʷʪʠʝ (ʦʪ 99,5% ʚ 2015 ʛ. ʜʦ 100% 

ï ʚ 2013, 2014, 2019 ʛʛ.) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʚ ʧʨʝʜʥʝʨʝʩʪʦʚʳʡ ʧʝʨʠʦʜ, ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ. 

ɺʝʩʥʦʡ 2019 ʛ. ʚ ʧʨʦʤʳʩʣʝ ʛʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ ʫʯʘʩʪʚʦʚʘʣʦ ʦʪ 1 ʜʦ 46 ʝʜʠʥʠʮ 

ʢʨʫʧʥʦʪʦʥʥʘʞʥʦʛʦ ʬʣʦʪʘ ʠ ʦʪ 2 ʜʦ 8 ʝʜʠʥʠʮ ʩʨʝʜʥʝʪʦʥʥʘʞʥʦʛʦ ʬʣʦʪʘ. ʊʨʘʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʠʟʦʙʘʪʘʭ ʦʪ 125 ʜʦ 330 ʤ. ʉʨʝʜʥʠʡ ʚʳʣʦʚ ʥʘ ʩʫʜʦ-ʩʫʪʢʠ ʫ ʩʫʜʦʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʦʛʦ ʬʣʦʪʘ ʩʦʩʪʘ-

ʚʠʣ 80,2 ʪ, ʫ ʩʨʝʜʥʝʪʦʥʥʘʞʥʦʛʦ ï 22,4 ʪ. ʆʙʱʠʡ ʚʳʣʦʚ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 46,3 ʪʳʩ. ʪ [6]. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʧʦʣʦʚʦʟʨʝʣʘʷ ʩʝʣʴʜʴ ʚ ʫʣʦʚʘʭ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʦʙʷʤʠ ʩ ʜʣʠʥʦʡ ʪʝʣʘ 

ʧʦ ʉʤʠʪʫ ʦʪ 19,8 ʜʦ 35,5 ʩʤ, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 27,9 ʩʤ. ʈʳʙʳ ʠʤʝʣʠ ʚʦʟʨʘʩʪ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʤʘʩʩʦʚʳʝ ʧʨʦʤʝʨʳ) ʦʪ 3 ʜʦ 15 ʣʝʪ, ʚ ʩʨʝʜʥʝʤ 7,6 ʛʦʜʘ (ʪʘʙʣ. 1 ʠ  2). ʇʨʝʦʙʣʘʜʘʣʠ ʦʩʦʙʠ ʚ ʚʦʟʨʘʩ-

ʪʝ 5ï11 ʣʝʪ (92%), ʩ ʜʣʠʥʦʡ ʪʝʣʘ 24ï30 ʩʤ (88%). ɼʦʣʷ ʩʘʤʦʢ ʩʦʩʪʘʚʣʷʣʘ 56,1%. 

ʊʘʙʣʠʮʘ 1 

ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʧʦʣʦʚʦʟʨʝʣʦʡ ʛʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ  

ʚ ʧʝʨʠʦʜʳ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʩʚʦʝʥʠʷ ʟʘʧʘʩʘ, % 

ʇʝʨʠʦʜ, 

ʛʦʜʳ 

ɺʦʟʨʘʩʪ, ʧʦʣʥʳʭ ʣʝʪ ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, 

ʣʝʪ 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1998ï

2011 
2,7 2,7 6,9 19,6 22 14,2 11,1 10,5 4,2 2,7 2,4 0,6 ï 0,3 7,7 

2019 1,6 1,8 12,8 19,1 17,7 14,6 12,5 10,8 4,8 2,3 1,3 0,5 0,1 ï 7,6 

ʊʘʙʣʠʮʘ 2 

ɺʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ ʜʣʠʥʳ ʪʝʣʘ ʧʦ ʉʤʠʪʫ ʧʦʣʦʚʦʟʨʝʣʦʡ ʛʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ ʚ ʧʝʨʠʦʜʳ 

ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʩʚʦʝʥʠʷ ʟʘʧʘʩʘ, % 

ʇʝʨʠʦʜ, ʛʦʜʳ 

ɼʣʠʥʘ ʧʦ ʉʤʠʪʫ, ʚ ʩʤ  

ʉʨʝʜʥʝʝ  

ʟʥʘʯʝʥʠʝ,  
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1998ï2011 ï ï 0,5 1,3 4,0 10,4 14,6 18,8 12,6 12,8 9,7 5,4 4,4 3,7 1,3 0,4 0,1 27,9 

2019 0,1 0,3 0,6 3,0 11,2 17,0 17,8 13,1 12,7 9,1 7,5 4,8 1,8 0,7 0,2 0,1 ï 27,9 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ, ʢʘʢ ʧʦʚʣʠʷʣʦ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʤʘʩʰʪʘʙʥʦʛʦ ʣʦʚʘ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʦʚʦʟʨʝʣʦʡ ʛʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʤʳ ʩʨʘʚʥʠʣʠ ʜʘʥ-

ʥʳʝ ʟʘ 1998ï2011 ʛʛ., ʢʦʛʜʘ ʠʟʲʷʪʠʝ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʠ ʤʘʪʝʨʠʘʣʳ 2019 ʛ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʧʫʣʷʮʠʠ ʨʳʙ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʠ ʚʦʟʨʘʩʪʘ 

ʨʳʙ, ʟʘʤʝʪʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʙ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʦ-

ʣʦʜʳʭ ʦʩʦʙʝʡ [1]. ʋ ʛʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʝʨʠʦʜʳ ʚʦʟʨʘʩʪʥʦʡ ʩʦ-

ʩʪʘʚ ʠʟʤʝʥʠʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ: ʝʩʣʠ ʚ 1998ï2011 ʛʛ. ʜʦʣʷ ʨʳʙ ʚ ʚʦʟʨʘʩʪʝ 3ï5 ʣʝʪ ʩʦʩʪʘʚʣʷʣʘ 12%, 

ʪʦ ʚ 2019 ʛ. ʦʥʘ ʧʦʚʳʩʠʣʘʩʴ ʜʦ 16%. ɼʦʣʷ ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʳʭ ʨʳʙ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʠ ʙʳʣʘ ʨʘʚʥʦʡ 

32%. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʥʠʟʠʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʩ 7,7 ʜʦ 7,6 ʣʝʪ (ʩʤ. ʪʘʙʣ. 1). ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  

ʫ ʧʦʣʦʚʦʟʨʝʣʦʡ ʛʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ ʚ 2019 ʛ. ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʪʘʨʰʝʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʜʳʭ ʨʳʙ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʨʳʙ ʚ ʧʦʧʫʣʷʮʠʠ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʝʝ ʪʝʢʫʱʝʤ 

ʩʦʩʪʦʷʥʠʠ. ʊʘʢ, ʜʦʣʷ ʨʳʙ ʩ ʜʣʠʥʦʡ ʪʝʣʘ ʜʦ 25,5 ʩʤ ʧʦ ʉʤʠʪʫ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 16 ʜʦ 32%, ʜʦʣʷ 

ʢʨʫʧʥʦʨʘʟʤʝʨʥʳʭ ʨʳʙ (ʙʦʣʝʝ 29,5 ʩʤ ʧʦ ʉʤʠʪʫ), ʥʘʧʨʦʪʠʚ, ʩʥʠʟʠʣʘʩʴ ʩ 25 ʜʦ 15% (ʩʤ. ʪʘʙʣ. 2). 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʩʝʣʴʜʠ ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 27,9 ʩʤ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʦʟʤʦʞʥʦ, 

ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʢʦʪʦʨʦʤ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʧʨʦʤʳʩʣʘ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʥʘ ʧʦʧʫʣʷʮʠʶ 

ʛʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʄʘʛʘʜʘʥʅʀʈʆ ʘʚʠʘʫʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2019 ʛ. ʙʠʦ-

ʤʘʩʩʘ ʧʦʣʦʚʦʟʨʝʣʦʡ  ʛʠʞʠʛʠʥʩʢʦ-ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ ʫ ʧʦʙʝʨʝʞʴʷ ʟʘʣ. ʐʝʣʠʭʦʚʘ ʙʳʣʘ ʥʘ 31% 

ʤʝʥʴʰʝ, ʯʝʤ ʚ 2018 ʛ. ʠ ʥʘ 23% ʤʝʥʴʰʝ, ʯʝʤ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 1998ï2011 ʛʛ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʘʟʥʦʧʣʘʥʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʠ ʨʘʟʤʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʦʚʦʟʨʝʣʦʡ ʛʠʞʠʛʠʥʩʢʦ-

ʢʘʤʯʘʪʩʢʦʡ ʩʝʣʴʜʠ ʚ 2019 ʛ., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1998ï2011 ʛʛ., ʘ ʪʘʢʞʝ ʢʦʣʝʙʘʥʠʷ ʙʠʦʤʘʩʩʳ ʥʝʨʝʩ-

ʪʦʚʦʛʦ ʟʘʧʘʩʘ ʧʦʢʘʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʧʫʣʷʮʠʠ ʵʪʦʡ 

ʩʝʣʴʜʠ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʝʝ ʤʘʩʰʪʘʙʥʳʡ ʣʦʚ ʩʦʢʨʘʱʘʪʴ ʥʝ ʧʣʘʥʠʨʫʝʪʩʷ.  
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MONITORING OF SALMON ESCAPEMENT DENSITY IN SPAWNING RIVERS  

OF KAMCHATKA IN 2019  

 
The results of the air monitoring of the Pacific salmon adult escapement on spawning grounds in 

Kamchatsky Krai in 2019 are demonstrated. The escapement distribution dynamics by the river basins is provided. 

The escapement density in spawning grounds is estimated. 

 

Key words: air monitoring, aerial counting of salmon, flight time, transects, spawning grounds. 
 

 

ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʨʘʙʦʪʳ ʧʦ ʫʯʝʪʫ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, 

ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʚ ʨʝʯʥʳʭ ʩʠʩʪʝʤʘʭ ʂʘʤʯʘʪʢʠ, ʚʝʜʫʪʩʷ ʩ 1951 ʛ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʪʘʥʦʚ-

ʣʝʥʠʷ ʘʵʨʦʚʠʟʫʘʣʴʥʳʭ ʨʘʙʦʪ ʫʯʝʪʦʤ ʦʭʚʘʪʳʚʘʣʘʩʴ ʤʘʣʘʷ ʛʨʫʧʧʘ ʨʝʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʙʳʣʠ 

ʢʨʫʧʥʳʝ ʨʝʯʥʳʝ ʩʠʩʪʝʤʳ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʥʳʤʠ ʮʝʥʪʨʘʤʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʦʩʦʩʝʡ. ɺ ʜʘʣʴ-

ʥʝʡʰʝʤ ʩʧʝʢʪʨ ʦʙʩʣʝʜʫʝʤʳʭ ʚʦʜʦʪʦʢʦʚ ʙʳʣ ʨʘʩʰʠʨʝʥ ʠ ʦʭʚʘʪʳʚʘʣ ʙʦʣʝʝ 200 ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʣʦʩʦʩʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʷʤʳʭ ʫʯʝʪʦʚ 

ʚ 60 ʚʦʜʦʪʦʢʘʭ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʚʝʩʴ ʥʝʨʝʩʪʦʚʳʡ ʬʦʥʜ 

ʂʘʤʯʘʪʢʠ. 

ʆʮʝʥʢʘ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʨʦʛʥʦʟ-

ʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʝʜʩʪʦʷʱʠʭ ʚʦʟʚʨʘʪʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʦʚ ʠʭ ʧʨʦʤʳ-

ʩʣʦʚʦʛʦ ʠʟʲʷʪʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʷʤʠ ʣʦʩʦʩʝʡ ʥʝʨʝʩʪʦʚʳʭ ʨʝʢ ʂʘʤʯʘʪʢʠ ʚ 2019 ʛ.  

 

ɸʵʨʦʚʠʟʫʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʂʘʤʯʘʪʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ çɺʅʀʈʆè [1ï3]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʚʠʘʫʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʝʨʪʦ-

ʣʝʪʳ ʄʀ-8, ʄʠ-2, AS350 B2, AS355N. ɺ 2019 ʛ. ʦʙʩʣʝʜʦʚʘʥʦ 53 ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘ. ʆʙʱʠʡ ʥʘʣʝʪ 

ʩʦʩʪʘʚʠʣ 187 ʯʘʩʦʚ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʥʩʝʢʪ ï 28 ʪʳʩ. ʢʤ. ʌʦʨʤʘʪ ʘʚʠʘʤʦʥʠʪʦ-

ʨʠʥʛʦʚʳʭ ʨʘʙʦʪ (ʠʩʭʦʜʷ ʠʟ ʚʳʜʝʣʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ) ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʫʯʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʛʦʨʙʫʰʠ, ʢʝʪʳ, ʥʝʨʢʠ ʠ ʢʠʞʫʯʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʯʘʚʳʯʠ ʦʮʝʥʠʚʘʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʦ-

ʬʠʣʴʥʳʤʠ ʚʠʜʘʤʠ ʣʦʩʦʩʝʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʢ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʛʜʝ ʮʝʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦ-

ʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʩ 14 ʠʶʣʷ ʧʦ 7 ʘʚʛʫʩʪʘ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʛʦʨʙʫʰʠ ʚ ʨʝʢʘʭ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ  

ʚ 2019 ʛ. 

ɺ ʙʘʩʩʝʡʥʝ ʨ. ʂʘʤʯʘʪʢʘ ʜʣʷ ʦʮʝʥʢʠ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʥʝʨʢʠ, ʢʝʪʳ, ʢʠʞʫʯʘ ʠ ʯʘʚʳʯʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʘʵʨʦʚʠʟʫʘʣʴʥʳʡ ʤʝʪʦʜ ʠ ʥʘʟʝʤ-

ʥʳʝ ʤʝʪʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ (BioSonics ʠ Netcor), ʘ ʪʘʢʞʝ ʜʘʥ-

ʥʳʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʣʦʚʘ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ (ʪʦʥʷ çʍʚʘʣʝʥʢʘè, ʈʇʋ ˉ 832) [4]. ʇʨʦʧʫʩʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝʨʢʠ ʚ ʙʘʩʩʝʡʥ ʦʟ. ʂʫʨʠʣʴʩʢʦʝ ʦʮʝʥʝʥ ʧʦ ʜʘʥʥʳʤ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʧʨʦʧʫʩʢʘ 

ʯʝʨʝʟ ʨʳʙʦʫʯʝʪʥʦʝ ʟʘʛʨʘʞʜʝʥʠʝ (ʈʋɿ), ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʠʩʪʦʢʝ ʨ. ʆʟʝʨʥʘʷ [5]. 

ʂʨʠʪʝʨʠʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʥʝʦʙʭʦʜʠʤʫʶ ʚʝʣʠʯʠʥʫ ʟʘʧʦʣʥʝʥʠʷ ʥʝʨʝʩʪʠʣʠʱ, ʷʚʣʷʝʪʩʷ ʮʝʣʝ-

ʚʦʡ ʦʨʠʝʥʪʠʨ ʧʨʦʧʫʩʢʘ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʣʦʩʦʩʝʡ, ʜʦʩʪʠʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʫʩʪʦʡʯʠʚʳʡ ʚʳʣʦʚ (MSY) [6ï8]. 

ʋʯʝʪʳ ʯʠʩʣʝʥʥʦʩʪʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʨʝʢʘʭ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ  

ʩ 04 ʠʶʣʷ ʧʦ 13 ʦʢʪʷʙʨʷ. ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʦʩʪʘʚʠʣʘ ʧʦʨʷʜʢʘ 134 ʤʣʥ ʨʳʙ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʨʝʢʠ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ 

 
ɻʦʨʙʫʰʘ. ɺ 2019 ʛ. ʩʦʩʪʦʷʣʠʩʴ ʚʳʩʦʢʦʯʠʩʣʝʥʥʳʝ ʧʦʜ-

ʭʦʜʳ ʛʦʨʙʫʰʠ ʢ ʨʝʢʘʤ ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ, ʛʜʝ ʧʨʦʧʫʩʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘ ʦʮʝʥʝʥ ʚ 109 ʤʣʥ ʨʳʙ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʘʭʦʜʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʨʝʢʘʭ ʂʘʨʘʛʠʥ-

ʩʢʦʛʦ ʨʘʡʦʥʘ (90 ʤʣʥ ʨʳʙ), ʷʚʣʷʶʱʝʛʦʩʷ ʮʝʥʪʨʦʤ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʛʦʨʙʫʰʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ (ʨʠʩ. 2). ɺʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʡʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʢ, 

ʟʜʝʩʴ ʟʘ ʧʨʦʰʝʜʰʠʝ 10 ʣʝʪ ʚʝʣʠʯʠʥʘ ʧʨʦʧʫʩʢʘ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 70% ʦʪ ʦʙʱʝʛʦ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʛʦʨ-

ʙʫʰʠ ʥʘ ʧʦʙʝʨʝʞʴʝ.  

ɺ ʆʣʶʪʦʨʩʢʦʤ ʨʘʡʦʥʝ ʤʘʢʩʠʤʫʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʂʘʨʘʛʠʥʩʢʠʤ ʨʘʡʦʥʦʤ 

ʨʝʯʥʳʭ ʩʠʩʪʝʤʘʭ ï ʨʝʢʠ ɺʳʚʝʥʢʘ ʠ ʂʫʣʪʫʯʥʘʷ. 

ʅʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʧʨʦʧʫʩʢ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʛʦʨ-

ʙʫʰʠ ʦʮʝʥʝʥ ʥʘ ʫʨʦʚʥʝ 20 ʤʣʥ ʨʳʙ. ʄʘʢʩʠʤʫʤ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʦʪʤʝʯʝʥ ʚ ʢʣʘʩʪʝʨʝ ʨʝʢ ʂʠʭʯʠʢ, ʇʳʤʪʘ, ʂʦʣʴ, ʚ ʢʦʪʦ-

ʨʳʭ ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ ʨʳʙ ʩʦʩʪʘʚʠʣʘ 45% ʦʪ ʦʙʱʝʛʦ 

ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʨʝʢʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ.   

ʂʝʪʘ. ɿʘʭʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʝʪʳ ʚ ʨʝʢʠ ʢʨʘʷ ʦʮʝʥʝʥ  

ʚ ʢʦʣʠʯʝʩʪʚʝ 1,4 ʤʣʥ ʨʳʙ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʤ-

ʯʘʪʢʠ ʧʨʦʧʫʩʢ ʩʦʩʪʘʚʠʣ ʧʦʨʷʜʢʘ 0,9 ʤʣʥ ʨʳʙ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʘʭʦʜʳ ʦʪʤʝʯʝʥʳ ʚ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜ-

ʟʦʥʝ, ʘ ʠʤʝʥʥʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʘʨʘʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ï ʚ ʨʝʢʘʭ ʊʳʤʣʘʪ, ʂʘʨʘʛʘ ʠ ɹʝʣʘʷ,  

ʘ ʪʘʢʞʝ ʚ ʶʞʥʦʡ ʝʛʦ ʯʘʩʪʠ ï ʨ. ʆʟʝʨʥʘʷ (ʚʦʩʪʦʯʥʘʷ), ʛʜʝ ʧʨʦʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʘʷ (ʨʠʩ. 3).  
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ʅʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʥʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪʤʝʯʝʥʳ ʚ ʨʝʢʘʭ ʆʧʘ-

ʣʘ, ʂʠʭʯʠʢ ʠ ɺʦʨʦʚʩʢʘʷ. ɺ ʩʫʤʤʝ ʯʠʩʣʝʥʥʦʩʪʴ ʢʝʪʳ ʚ ʨʝʢʘʭ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ ʦʮʝʥʠʚʘʝʪʩʷ  

ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5 ʤʣʥ ʨʳʙ.  

ʅʝʨʢʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʝʨʝʩʪʦʚʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʥʝʨʢʠ ʩʦʩʪʘʚʠʣʘ 3,2 ʤʣʥ ʨʳʙ ʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʝʪ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ʆʩʥʦʚʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʬʦʨʤʠʨʫʶʪ 

ʪʨʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʘ ï ʨ. ʆʟʝʨʥʘʷ, ʨ. ʂʘʤʯʘʪʢʘ ʠ ʨ. ʇʘʣʘʥʘ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʝ ʤʝʥʝʝ 80% ʦʪ ʦʙʱʝʡ ʚʝʣʠʯʠʥʳ ʧʨʦʧʫʩʢʘ ʥʝʨʢʠ ʚ ʨʝʢʠ ʂʘʤʯʘʪʢʠ.  

ʅʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʫʯʪʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʨʢʠ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘʭ ʩʦʩʪʘʚʠʣʦ  

0,5 ʤʣʥ ʨʳʙ (ʨʠʩ. 4). ʅʘ ʚʦʩʪʦʢʝ ʂʘʤʯʘʪʢʠ ʪʨʘʜʠʮʠʦʥʥʦ ʥʝʨʝʩʪʦʚʳʡ ʟʘʧʘʩ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʥʝʨʢʠ ʨ. ʂʘʤʯʘʪʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʙʦʣʝʝ 2/3 ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʧʦʙʝʨʝʞʴʝ. ɺ 2019 ʛ. ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʥʝʨʝʩʪʦʚʦʡ ʯʘʩʪʠ ʥʝʨʢʠ ʨ. ʂʘʤʯʘʪʢʘ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʫʨʦʚʥʝ ʚ 0,19 ʤʣʥ ʨʳʙ. 

  

ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʝʪʳ  

ʚ ʨʝʢʘʭ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʚ 2019 ʛ. 

ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝʨʢʠ  

ʚ ʨʝʢʘʭ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʚ 2019 ʛ. 

 

ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʚʦʜʥʦʤ ʙʘʩʩʝʡʥʝ ʫʯʪʝʥʦ 0,23 ʤʣʥ ʨʳʙ. ʄʘʢʩʠʤʫʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥ ʚ ʨʝʢʘʭ ʆʟʝʨʥʘʷ (ʚʦʩʪʦʯʥʘʷ) ʠ ʂʫʣʪʫʯʥʘʷ (ʂʘʨʘʛʠʥʩʢʘʷ ʧʦʜʟʦʥʘ). ʆʪʤʝʯʝʥ ʨʦʩʪ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʥʝʨʢʠ ʚ ʟʦʥʝ ɿʘʧʘʜʥʦ-ɹʝʨʠʥʛʦʚʦʤʦʨʩʢʘʷ (ʚ ʛʨʘʥʠʮʘʭ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ), ʛʜʝ ʟʘ ʧʨʦ-

ʰʝʜʰʠʝ ʜʚʘ ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘʭ ʙʳʣʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʧʨʦʧʫʩʢʦʤ 

ʥʝʨʢʠ ʚ ʨʝʢʠ ʆʣʶʪʦʨʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʨʘʡʦʥʦʤ ʥʘ ʩʝʚʝ-

ʨʦ-ʚʦʩʪʦʢʝ ʂʘʤʯʘʪʢʠ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʨʢʠ. 

ʅʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʧʨʦʧʫʩʢ ʥʝʨʢʠ ʩʪʘʙʠʣʴʥʦ ʦʩʪʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʪʘʜ ʨʝʢ ʆʟʝʨʥʘʷ (1,8 ʤʣʥ ʨʳʙ) ʠ ʇʘʣʘʥʘ (0,5 ʤʣʥ ʨʳʙ) (ʨʠʩ. 4). ɺʩʝʛʦ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ʥʝʨʝʩʪʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʨʢʠ ʩʦʩʪʘʚʠʣʘ 2,65 ʤʣʥ ʨʳʙ.  

ʂʠʞʫʯ. ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʨʘʙʦʪʳ ʧʦ ʫʯʝʪʫ ʢʠʞʫʯʘ ʧʨʦʚʦʜʠʣʠ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʥʝʨʝʩʪʦʚʦʡ 

ʤʠʛʨʘʮʠʠ ʨʳʙ ʨʘʥʥʝʛʦ ʭʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʯʪʝʥʦ 0,28 ʤʣʥ ʦʩʦʙʝʡ ʢʠʞʫʯʘ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝ-

ʨʝʞʴʝ ʦʙʩʣʝʜʦʚʘʥʳ ʨʝʢʠ ʶʞʥʦʡ ʯʘʩʪʠ ʂʘʨʘʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʨ. ʂʘʤʯʘʪʢʘ, ʛʜʝ ʫʯʪʝʥʦ  

0,23 ʤʣʥ ʨʳʙ. ʅʘ ʟʘʧʘʜʝ ʂʘʤʯʘʪʢʠ ʢʦʣʠʯʝʩʪʚʦ ʢʠʞʫʯʘ ʦʮʝʥʝʥʦ ʚ 0,046 ʤʣʥ ʨʳʙ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʧʨʦʧʫʩʢʠ ʦʪʤʝʯʝʥʳ ʚ ʨʝʢʘʭ ʂʦʣʴ ʠ ʇʳʤʪʘ.  

ʏʘʚʳʯʘ. ʎʝʣʝʚʳʝ ʨʘʙʦʪʳ ʧʦ ʫʯʝʪʫ ʯʘʚʳʯʠ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʢʘʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ:  ɺʦʨʦʚ-

ʩʢʘʷ, ʂʦʣʴ, ʇʳʤʪʘ, ʂʠʭʯʠʢ, ɹʦʣʴʰʘ,̫ ʆʧʘʣʘ ï ʠ ʚʦʩʪʦʯʥʦʛʦ: ʂʘʤʯʘʪʢʘ, ʆʟʝʨʥʘʷ (ʚʦʩʪʦʯʥʘʷ). 

ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʯʘʚʳʯʠ ʩʦʩʪʘʚʠʣʘ 0,058 ʤʣʥ ʨʳʙ. 

ɼʦʩʪʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʮʝʣʝʚʳʭ ʦʨʠʝʥʪʠʨʦʚ ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʥʝʨʝʩʪ [6ï8] ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʩʣʦʤ, ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʘʣʴʥʦ ʫʩʪʦʡʯʠʚʦʛʦ ʚʳ-

ʣʦʚʘ ʧʨʠ ʩʦʭʨʘʥʷʶʱʝʤʩʷ ʫʩʪʦʡʯʠʚʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʦʧʫʣʷʮʠʡ ʣʦʩʦʩʝʡ  

ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ.  



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʠʤʝʥʷʝʤʦʡ ʩʪʨʘʪʝʛʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʘʚʠʣ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʤʳʩʣʦʤ (ʇʈʇ) 

ʚ ʦʪʥʦʰʝʥʠʠ ʛʦʨʙʫʰʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ, ʚ ʜʠʘʧʘ-

ʟʦʥʝ ʟʥʘʯʝʥʠʡ ʦʪ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʜʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ [6ï8]. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʚ ʯʘʩʪʠ 

ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʪʨʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʮʝʣʝʚʳʝ ʦʨʠʝʥʪʠʨʳ 

ʨʘʩʩʯʠʪʘʥʳ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 11,9 ʤʣʥ ʜʦ 36,2 ʤʣʥ ʨʳʙ, ʯʪʦ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʚʝʣʠʯʠʥʦʡ ʟʘʭʦʜʘ ʛʦʨ-

ʙʫʰʠ ʥʘ ʥʝʨʝʩʪ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʩʷ ʢ ʚʝʨʭʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʈʝʢʠ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ  

ʚ 2019 ʛ. ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʥʝʨʝʩʪ ʢʘʢ ʵʢʩʪʨʘʚʳʩʦʢʦʯʠʩʣʝʥʥʳʡ. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʥʝ-

ʨʝʩʪʠʣʠʱ ʛʦʨʙʫʰʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʣʝʚʦʛʦ ʧʨʦʧʫʩʢʘ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʩʦʩʪʘʚʠʣʘ 300%. 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʨʙʫʰʠ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʚ ʨʝʢʘʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʧʨʝʚʳʩʠʣʦ ʦʨʠʝʥʪʠʨ  

ʚ 17 ʤʣʥ ʨʳʙ (ʩʦʩʪʘʚʠʚ 120%), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʨʝʜʥʝʡ ʩʪʨʘʪʝ [6ï8], ʠ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʪʴ ʦ ʥʘʤʝʪʠʚʰʝʤʩʷ ʧʝʨʝʭʦʜʝ ʧʦʢʦʣʝʥʠʡ ʛʦʨʙʫʰʠ ʜʝʧʨʝʩʩʠʚʥʦʡ ʛʝʥʝʨʘʪʠʚʥʦʡ ʣʠʥʠʠ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ. 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʦʩʥʦʚʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ (ʥʝʨʢʘ, ʢʝʪʘ, ʢʠʞʫʯ, 

ʯʘʚʳʯʘ) ʦʨʠʝʥʪʠʨʳ ʧʨʦʧʫʩʢʘ ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʧʦʣʝ ʟʥʘʯʝʥʠʡ ʦʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʧʪʠʤʫʤʘ (ʥʠʞʥʷʷ 

ʩʪʨʘʪʘ) ʜʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʦʩʪʦʨʦʞʥʦʛʦ ʧʦʜʭʦʜʘ (ʚʝʨʭʥʷʷ ʩʪʨʘʪʘ),  

ʛʜʝ ʮʝʣʝʚʳʤ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʥʝʨʝʩʪʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʝʡ ʩʪʨʘʪʳ [6ï8].  

ʏʠʩʣʝʥʥʦʩʪʴ ʢʝʪʳ ʩʦʩʪʘʚʠʣʘ 1,4 ʤʣʥ ʨʳʙ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʷʤ ʚ ʧʦʣʝ ʮʝʣʝʚʳʭ ʦʨʠʝʥ-

ʪʠʨʦʚ ʧʨʦʧʫʩʢʘ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,1 ʜʦ 1,7 ʤʣʥ ʨʳʙ. ʉʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʥʝʨʝʩʪʠ-

ʣʠʱ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʭʥʝʛʦ ʟʥʘʯʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 84%. ʊʝʤ ʥʝ ʤʝʥʝʝ ʘʥʘʣʠʟ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʷʚʠʣ ʨʷʜ ʚʦʜʦʪʦʢʦʚ ʩ ʷʚʥʳʤ ʜʝʬʠʮʠʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ 

ʥʝʨʝʩʪʠʣʠʱʘʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʨʝʢʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʪ ʨ. ʇʳʤʪʘ ʜʦ ʨ. ʀʯʘ, ʟʘ ʠʩʢʣʶʯʝʥʠ-

ʝʤ ʨ. ɺʦʨʦʚʩʢʘʷ, ʛʜʝ ʧʨʦʧʫʩʢ ʩʦʩʪʦʷʣʩʷ ʥʘ ʫʨʦʚʥʝ ʦʧʪʠʤʫʤʘ. ʊʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦ-

ʚʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʥʝʨʝʩʪʠʣʠʱ ʦʪʤʝʯʝʥ ʚ ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤʘʭ ʆʣʶʪʦʨʩʢʦʛʦ ʨʘʡʦʥʘ ï ʨ. ɺʳ-

ʚʝʥʢʘ, ʨ. ʇʘʭʘʯʘ ʠ ʨ. ɸʧʫʢʘ. 

ʆʮʝʥʢʘ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʥʝʨʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʣʠʯʝ-

ʩʪʚʘ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʢ) ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʨʫʧʥʳʭ ʩʪʘʜ (ʨ. ʆʟʝʨʥʘʷ, ʨ. ʂʘʤʯʘʪʢʘ) ʚʝʜʫʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʫʯʝʪʥʳʝ ʨʘʙʦʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩ-

ʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝʨʢʠ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʫʨʦʚʥʝ ʩʫʙʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʠ ʨʘʩʯʝʪʥʦʡ 

ʚʝʣʠʯʠʥʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʧʫʩʢʘ ʚ 3,4 ʤʣʥ ʨʳʙ (ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʨʘʚʝʥ 2,0 ʤʣʥ ʨʳʙ), ʬʘʢʪʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚʠʣ 3,2 ʤʣʥ ʨʳʙ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ 92% ʦʪ ʮʝʣʝʚʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʥʝʨʝʩʪʠʣʠʱ. ʉʚʳʰʝ 

50% ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝʨʢʠ ʫʯʪʝʥʦ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʆʟʝʨʥʘʷ.  

ʅʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ ʦʪʤʝʯʝʥʦ ʩʣʘʙʦʝ ʟʘʧʦʣʥʝʥʠʝ ʥʝʨʝʩʪʠʣʠʱ ʥʝʨʢʠ  

ʚ ʨ. ʂʘʤʯʘʪʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʛʨʘʥʠʯʥʦʤʫ ʧʨʝʜʝʣʫ ʠ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʛʨʘʥʠʯʝʥʥʦʤ ʜʦʩ-

ʪʫʧʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘ (ʥʠʞʝ 0,2 ʤʣʥ ʨʳʙ) ʧʦʧʫʣʷʮʠʷ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʩʪʘʪʫʩ ʜʝ-

ʧʨʝʩʩʠʚʥʦʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʮʝʥʢʘ ʜʦʣʝʚʦʛʦ ʧʨʦʧʫʩʢʘ ʧʦ ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʳʤ ʛʨʫʧʧʠʨʦʚ-

ʢʘʤ (ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ ʬʦʨʤ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʚʰʝʤʩʷ ʧʨʦʮʝʩʩʝ ʜʝʛʨʘʜʘʮʠʠ ʟʘʧʘʩʦʚ ʚʩʝʛʦ 

ʩʪʘʜʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʛʨʫʧʧʠʨʦʚʦʢ çɽè  

(ʨ. ɽʣʦʚʢʘ) ʠ çɸè (ʦʟ. ɸʟʘʙʘʯʴʝ) (ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ.ʌ. ɹʫʛʘʝʚʳʤ) [9, 10], ʧʦʜ-

ʜʝʨʞʠʚʘʚʰʠʭ ʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʧʘʩʦʚ ʥʝʨʢʠ ʨ. ʂʘʤʯʘʪʢʘ ʚ ʪʝʯʝʥʠʝ 2000-ʭ ʛʛ., ʚ ʪʝʢʫʱʝʤ 

ʛʦʜʫ ʙʳʣ ʥʘʨʫʰʝʥ. ʕʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʧʦʯʪʠ ʧʦʣʥʦʤ ʠʩʢʣʶʯʝʥʠʠ ʠʟ ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʳʙ ʛʨʫʧʧʠʨʦʚʢʠ çɽè ʚʚʠʜʫ ʝʝ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ. 

ʅʝʨʝʩʪʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʩʪʘʜ ʥʝʨʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʩʦʩʪʘʚʠʣʘ 0,62 ʤʣʥ ʨʳʙ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʩʪʨʘʪʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʧʫʩʢʘ, 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʚ 0,6 ʤʣʥ ʨʳʙ [6ï8]. 

ʋʯʪʝʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʠʞʫʯʘ ʠ ʯʘʚʳʯʠ ʥʝ ʜʘʝʪ ʜʦʣʞʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ  

ʦ ʚʝʣʠʯʠʥʝ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ. ʏʠʩʣʝʥʥʦʩʪʴ ʢʠʞʫʯʘ ʦʮʝʥʠʚʘʣʘʩʴ ʚ ʧʝʨʠʦʜ 

ʥʝʨʝʩʪʦʚʦʡ ʤʠʛʨʘʮʠʠ ʨʳʙ ʨʘʥʥʝʛʦ ʭʦʜʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʟʘ-

ʭʦʜʘ ʨʳʙ ʚ ʧʝʨʚʦʡ ʬʘʟʝ ʥʝʨʝʩʪʦʚʦʛʦ ʮʠʢʣʘ. ʈʘʙʦʪʳ ʧʦ ʫʯʝʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʯʘʚʳʯʠ ʥʦʩʠʣʠ 

ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʇʨʦʧʫʩʢ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʨʝʢʠ ʂʘʤʯʘʪʢʠ ʥʘ ʥʝʨʝʩʪ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʢʘʟʘʪʝʣʝʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʘʵʨʦʚʠʟʫʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʫ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʬʦʨʤʠʨʦʚʘʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʛʦʨʙʫʰʠ. ʅʘ ʚʦʩʪʦʢʝ ʂʘʤ-

ʯʘʪʢʠ ʥʝʨʝʩʪ ʛʦʨʙʫʰʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘ ʫʨʦʚʥʝ ʩʚʝʨʭʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʦʣʝʥʠʡ, ʩʦʩʪʘʚʠʚ  
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109 ʤʣʥ ʨʳʙ ʧʨʠ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʠʷ ʥʝʨʝʩʪʠʣʠʱ ʚ 300% ʦʪ ʮʝʣʝʚʦʛʦ ʧʨʦʧʫʩʢʘ. ʆʧʨʝʜʝʣʝʥʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʛʦʨʙʫʰʠ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ ʚ 20 ʤʣʥ ʨʳʙ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʦʢʦʣʝʥʠʡ, ʩʦʩʪʘʚʠʚ 120% ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʤʫ 

ʧʦʢʦʣʝʥʠʶ ʚ 17 ʤʣʥ ʨʳʙ. 

ʇʨʦʧʫʩʢ ʢʝʪʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ (1,4 ʤʣʥ ʨʳʙ) ʩʦʩʪʦʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʧʪʠʤʫʤʘ (1,1ï1,7 ʤʣʥ ʨʳʙ), ʥʦ ʥʝ ʜʦʩʪʠʛ ʚʝʨʭʥʝʛʦ ʮʝʣʝʚʦʛʦ ʦʨʠʝʥʪʠʨʘ, ʩʦʩʪʘʚʠʚ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʥʝʤʫ 84%. ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʯʥʳʭ ʨʘʡʦʥʘʭ ʦʪʤʝʯʝʥʘ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʥʝʨʝʩʪʠʣʠʱ.  

ʏʠʩʣʝʥʥʦʩʪʴ ʥʝʨʢʠ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʫʨʦʚʥʝ ʩʫʙʦʧʪʠʤʫʤʘ, ʧʨʠ ʮʝʣʝʚʦʤ ʧʨʦʧʫʩʢʝ ʚ 3,4 ʤʣʥ ʨʳʙ 

ʧʨʦʧʫʩʢ ʩʦʩʪʘʚʠʣ 3,2 ʤʣʥ ʨʳʙ, ʠʣʠ 94%. ʆʩʥʦʚʫ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʩʦʩʪʘʚʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʥʝʨʢʠ ʨ. ʆʟʝʨʥʘʷ ʠ ʨ. ʇʘʣʘʥʘ. ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʧʦʜʭʦʜʘʭ ʥʝʨʢʠ ʢ ʫʩʪʴʶ ʨ. ʂʘʤʯʘʪʢʘ 

ʥʠʟʢʠʡ ʧʨʦʧʫʩʢ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ 

ʚʠʜʘ, ʛʜʝ ʫʞʝ ʦʪʤʝʯʘʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʚʦ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

ɸʚʠʘʤʦʥʠʪʦʨʠʥʛ ʥʝʨʝʩʪʠʣʠʱ ʢʠʞʫʯʘ ʦʭʚʘʪʳʚʘʣ ʪʦʣʴʢʦ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ ʭʦʜʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʤʦʱʥʦʩʪʴ 

ʧʦʜʭʦʜʦʚ ʢʠʞʫʯʘ ʚ ʧʝʨʚʦʡ ʬʘʟʝ ʥʝʨʝʩʪʦʚʦʡ ʤʠʛʨʘʮʠʠ ʚ ʨʝʢʠ. 

ʆʮʝʥʝʥʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʯʘʚʳʯʠ ʚ ʨʝʢʘʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ 

(ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ) ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʧʨʦʜʣʝʥʠʝ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʤʳʩʣʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʵʪʦʡ ʟʦʥʝ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ 

ʨʘʙʦʪʳ ʧʦ ʫʯʝʪʫ ʯʘʚʳʯʠ ʥʦʩʠʣʠ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʝʣʠʯʠʥʝ 

ʥʝʨʝʩʪʦʚʦʛʦ ʟʘʧʘʩʘ ʚʠʜʘ ʥʘ ʧʦʙʝʨʝʞʴʝ. 
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The information about modern fishing and the aquatic bioresources state in the Arctic seas of Russia is pre-
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ʈʦʩʩʠʡʩʢʠʝ ʤʦʨʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʢʚʘʪʦʨʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ, ʷʚʣʷʶʪʩʷ 

ʨʘʡʦʥʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ [1], ʚ 2019 ʛ., ʢʘʢ ʠ ʚ ʧʨʝ-

ʜʳʜʫʱʠʝ ʛʦʜʳ, ʛʣʘʚʥʳʤ ʧʨʦʤʳʩʣʦʚʳʤ ʨʘʡʦʥʦʤ ʙʳʣ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ï 3,42 ʤʣʥ ʪ, ʠʣʠ ʩʚʳʝh 

69% ʩʫʤʤʘʨʥʦʛʦ ʫʣʦʚʘ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʉʝʚʝʨʥʳʡ ʙʘʩʩʝʡʥ: 0,49 ʤʣʥ ʪ, ʠʣʠ ʦʢʦʣʦ 10% ʦʙʱʝʛʦ 

ʫʣʦʚʘ. ɺ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʟʦʥʘʭ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʨʦʩʩʠʡʩʢʠʡ ʨʳʙʦʧʨʦʤʳ-

ʩʣʦʚʳʡ ʬʣʦʪ ʚʳʣʦʚʠʣ 0,72 ʤʣʥ ʪ ʨʳʙʳ ʠ ʜʨʫʛʠʭ ʙʠʦʨʝʩʫʨʩʦʚ, ʪ. ʝ. ʩʚʳʰʝ 14% ʩʫʤʤʘʨʥʦʡ ʜʦʙʳ-

ʯʠ.  ɿʘʧʘʜʥʳʡ, ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ  ʠ ɺʦʣʛʦ-ʂʘʩʧʠʡʩʢʠʡ ʙʘʩʩʝʡʥʳ ʚʥʝʩʣʠ ʥʝʙʦʣʴʰʦʡ ʚʢʣʘʜ  

ʚ ʚʝʣʠʯʠʥʫ ʫʣʦʚʘ 2019 ʛ.
 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʩʦʩʨʝ-

ʜʦʪʦʯʝʥʘ ʚ ʩʝʚʝʨʥʳʭ ʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ. ɺʢʣʘʜ ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʚ ʨʦʩʩʠʡ-

ʩʢʦʝ ʨʳʙʦʣʦʚʩʪʚʦ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ 

ʤʦʞʝʪ ʦʱʫʪʠʤʦ ʫʚʝʣʠʯʠʪʴʩʷ. ʇʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʘ ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʮʝʣʦʤ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʢ ʩʝʨʝʜʠʥʝ 

ʪʝʢʫʱʝʛʦ ʩʪʦʣʝʪʠʷ  ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʦʩʚʦʙʦʜʠʪʩʷ ʦʪʦ ʣʴʜʘ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʥʝʥʠʝʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʩʣʝ 2037 ʛ. ʣʝʜ ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ ʥʘ 

ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ ʙʫʜʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ [2]. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ɸʨʢʪʠʯʝʩʢʠʝ ʘʢʚʘʪʦʨʠʠ ʈʌ ʟʘʥʠʤʘʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 7 ʤʣʥ ʢʚ. ʢʤ  ʚʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʪ. ʝ. ʩʚʳʰʝ ʧʦʣʦʚʠʥʳ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʘʨʢʪʠʯʝʩʢʠʤ ʟʦʥʘʤ ʦʪʥʦʩʠʪʩʷ 

ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ (ʢ ʩʝʚʝʨʫ ʦʪ 64Ü ʩ. ʰ.), ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʦʜʥʦʠʤʝʥʥʦʤʫ ʧʨʦʣʠʚʫ 

[3].  ʆʥʘ ʥʝʚʝʣʠʢʘ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʚʢʣʶʯʘʝʪ ʪʠʭʦʦʢʝʘʥʩʢʠʝ ʚʦʜʳ ʨʦʩʩʠʡʩʢʦʡ 200-ʤʠʣʴʥʦʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʟʦʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʨʘʡʦʥʘ (ʟʦʥʘ ʏʫʢʦʪʩʢʘʷ) ʵʪʘ ʘʢʚʘʪʦʨʠʷ ʚʳ-

ʜʝʣʷʝʪʩʷ ʩ 2008 ʛ., ʜʦ ʵʪʦʛʦ ʦʥʘ ʙʳʣʘ ʯʘʩʪʴʶ ʟʦʥʳ ɿʘʧʘʜʥʦ-ɹʝʨʠʥʛʦʚʦʤʦʨʩʢʘʷ [4]. ʈʳʙʥʳʡ ʧʨʦ-

ʤʳʩʝʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ɹʘʨʝʥʮʝʚʦʤ, ɹʝʨʠʥʛʦʚʦʤ ʠ, ʚ ʤʝʥʴʰʝʤ ʦʙʲʝʤʝ,  

ʚ ɹʝʣʦʤ ʤʦʨʝ, ʪʦʛʜʘ ʢʘʢ ʂʘʨʩʢʦʝ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ, ʏʫʢʦʪʩʢʦʝ ʠ ʤʦʨʝ ʃʘʧʪʝʚʳʭ ʥʝʣʴʟʷ ʥʘ-

ʟʚʘʪʴ ʨʘʡʦʥʘʤʠ ʨʝʛʫʣʷʨʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʳʙ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (222 ʚʠʜʘ) ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʯʥʶ  ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʠʭʪʠʦʬʘʫʥʳ ʩʝʚʝʨʦ-ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʤʦʨʝʡ (ʅʦʨʚʝʞʩʢʦʛʦ, ʉʝʚʝʨʥʦʛʦ ʠ  ʜʨ.) ʠ ʧʨʝʚʳ-

ʰʘʝʪ ʠʭ ʯʠʩʣʦ ʚ  ʩʦʩʝʜʥʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʷʭ. ʊʘʢ, ʚ ʂʘʨʩʢʦʤ ʤʦʨʝ ʦʙʠʪʘʝʪ 70 ʚʠʜʦʚ  

(10 ï ʧʨʝʩʥʦʚʦʜʥʳʭ), ʚ ɹʝʣʦʤ ʤʦʨʝ ï 67 ʚʠʜʦʚ ʨʳʙ, (15 ï ʧʨʝʩʥʦʚʦʜʥʳʭ), ʚ ʤʦʨʝ ʃʘʧʪʝʚʳʭ ï  

ʥʝ ʩʚʳʰʝ 40 ʚʠʜʦʚ [5]. ɺ ʙʘʩʩʝʡʥʝ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʦʨʷ ʚʩʪʨʝʯʝʥʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

33 ʚʠʜʘ, ʘ ʩ ʫʯʝʪʦʤ ʧʨʝʩʥʦʚʦʜʥʳʭ ï 69 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʭʪʠʦʬʘʫʥʳ [6]. ʕʪʘ ʯʘʩʪʴ ʉʝʚʝʨʥʦʛʦ 

ʦʢʝʘʥʘ ʧʦ  ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠʭʪʠʦʬʘʫʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʙʦʣʝʝ ʚʦʩʪʦʯʥʦʤʫ ʏʫ-

ʢʦʪʩʢʦʤʫ  ʤʦʨʶ (112 ʚʠʜʦʚ), ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʳʭ ʠ ʙʦ-

ʨʝʘʣʴʥʳʭ ʨʳʙ, ʤʠʛʨʠʨʫʶʱʠʭ ʯʝʨʝʟ ɹʝʨʠʥʛʦʚ ʧʨʦʣʠʚ [7]. 

ʉʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʈʦʩʨʳʙʦʣʦʚʩʪʚʘ (http://fish.gov.ru/otraslevaya-

deyatelnost/organizatsiya-rybolovstva/osvoenie-rekomendovannykh-ob-emov-vylova), ʚ 2009ï2018 ʛʛ. 

ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʨʦʩʩʠʡʩʢʠʤʠ ʨʳʙʘʢʘʤʠ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʦʪ 171,3 (2012 ʛ.) ʜʦ 258,4 (2017 ʛ.) 

ʪʳʩ. ʪ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ. ɺ ɹʝʣʦʤ ʤʦʨʝ ʜʦʙʳʯʘ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʤʝʥʴʰʝ ï ʦʪ 1,6 (2012 ʛ.) ʜʦ 

4,7 (2018 ʛ.) ʪʳʩ. ʪ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʚ ʧʦʩʣʝʜʥʝʤ ʜʝʩʷʪʠʣʝʪʠʠ ʫʣʦʚʳ ʠʟʤʝʥʷ-

ʣʠʩʴ ʦʪ 0,6 (2009 ʛ.) ʜʦ 12 (2017 ʛ.) ʪʳʩ. ʪ. ɺʳʰʝʫʢʘʟʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʩʦʦʙʱʘʝʪ ʠ ʦʙ ʫʣʦʚʘʭ  

ʚ ʂʘʨʩʢʦʤ ʤʦʨʝ ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ (2010, 2017, 2018 ʛʛ.) ʦʪ 0,2 ʜʦ 0,6 ʪʳʩ. ʪ, ʘ  ʚ 2013 ʠ 2016 ʛʛ. 

ʜʦʙʳʯʘ ʩʦʩʪʘʚʣʷʣʘ 4 ʠ 48 ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ ʦʪʯʝʪʥʳʝ ʜʘʥʥʳʝ ʈʦʩʨʳʙʦʣʦʚ-

ʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʚʳʣʦʚ ʦʪ 1 (2012 ʛ.) ʜʦ 80 ʪ (2017 ʛ.) ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ. ɼʣʷ ʤʦʨʷ ʃʘʧʪʝʚʳʭ  

ʚ 2015 ʛ. ʧʨʠʚʦʜʠʪʩʷ ʚʝʣʠʯʠʥʘ ʫʣʦʚʘ ʚ 10 ʪ. ɺ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʤ ʤʦʨʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ 

ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ɺ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʠʚʦʜʠʪʩʷ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ. ʊʘʢ, ʚ 2017ï2018 ʛʛ. ʚ ʟʦʥʝ  

ʏʫʢʦʪʩʢʘʷ ʫʣʦʚʳ ʥʘʧʦʣʦʚʠʥʫ ʩʦʩʪʦʷʣʠ ʠʟ ʤʠʥʪʘʷ ʠ ʪʨʝʩʢʠ, ʙʳʣʦ ʜʦʙʳʪʦ ʪʘʢʞʝ ʧʦ 2 ʪ ʙʝʣʦʢʦʨʦʛʦ 

ʧʘʣʪʫʩʘ ʠ ʥʝʨʢʠ. ɼʣʷ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʳʩʣʦʚʳʭ ʦʙʲʝʢʪʦʚ ʫʢʘʟʳʚʘʶʪʩʷ ʥʘʣʠʤ, 

ʛʦʣʝʮ ʠ ʤʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʫʣʦʚʘ ʠʟʳʤʘʝʪʩʷ ʧʨʠ ʧʨʦʤʳʩʣʝ ʛʦʣʴʮʦʚ ʚ ʦʧ-

ʨʝʩʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʤʦʨʝ [8].  ɹʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʫʣʦʚʦʚ  

ʚ ʂʘʨʩʢʦʤ ʤʦʨʝ. ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ ʨʳʙʳ 10 ʚʠʜʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʠʛʦʚʳʝ (ʩʠʛ, ʯʠʨ, ʤʫʢʩʫʥ, 

ʦʤʫʣʴ, ʧʝʣʷʜʴ, ʨʷʧʫʰʢʘ, ʢʦʨʶʰʢʘ) ï ʦʢʦʣʦ 80%,  ʘ ʪʘʢʞʝ ʥʘʣʠʤ, ʝʨʰ ʠ ʷʟʴ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʤʳʩʣʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ ʥʝ ʜʘʝʪ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʙʲʝʤʘʭ ʨʝʘʣʴʥʦ-

ʛʦ ʠʟʲʷʪʠʷ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ, ʪ. ʢ. ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʅʅʅ-ʧʨʦʤʳʩʣʘ [9, 10]. ʇʦʵʪʦ-

ʤʫ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʈʦʩʩʠʠ ʩʣʝʜʫ-

ʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʩʯʠʪʘʝʪʩʷ ʤʦʨʝ ʃʘʧʪʝʚʳʭ. ɽʛʦ ʘʢʚʘ-

ʪʦʨʠʷ ʙʳʣʘ ʦʙʩʣʝʜʦʚʘʥʘ ʚ ʭʦʜʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʵʢʩʧʝʜʠʮʠʡ, ʚʢʣʶʯʘʷ ʛʣʦʙʘʣʴʥʳʝ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʝ ʧʨʦʝʢʪʳ. ʊʘʢ, ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʝ ʩʲʝʤʢʠ 2015 ʛ. ʧʦʟʚʦʣʠʣʠ ʦʙʥʘʨʫʞʠʪʴ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʡʢʠ 

ʥʘ ʚʥʝʰʥʝʤ ʰʝʣʴʬʝ ʠ ʤʘʪʝʨʠʢʦʚʦʤ ʩʢʣʦʥʝ ʤʦʨʷ ʃʘʧʪʝʚʳʭ [11]. 

ʀʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʦʨʝʡ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʨʦʤʳʩʣʦʚʳʤʠ ʛʠʜʨʦʙʠʦʥʪʘʤʠ, 

ʧʦ ʦʙʱʝʤʫ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʏʫʢʦʪʩʢʦʝ. ʅʘʠʙʦʣʴʰʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʦʪʣʠʯʘʝʪʩʷ ʝʛʦ ʶʛʦ-ʟʘʧʘʜʥʳʡ ʩʝʢʪʦʨ ʤʝʞʜʫ ʦʩʪʨʦʚʦʤ ɺʨʘʥʛʝʣʷ ʠ ɹʝʨʠʥʛʦʚʳʤ ʧʨʦʣʠʚʦʤ. ʇʨʠ 

ʪʨʘʣʦʚʳʭ ʩʲʝʤʢʘʭ ʟʜʝʩʴ ʧʦʧʘʜʘʝʪʩʷ 30 ʚʠʜʦʚ ʨʳʙ, ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪ-

ʩʷ ʩʘʡʢʘ. ɼʣʷ ʵʪʦʡ ʨʳʙʳ ʭʘʨʘʢʪʝʨʥʳ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ. ʊʘʢ, ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʛ. ʥʘ-

ʫʯʥʳʝ ʨʘʙʦʪʳ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʝʩʫʨʩʳ ʵʪʦʡ ʨʳʙʳ ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ ʥʘʭʦʜʠʣʠʩʴ 

ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʤʳʩʣʦ-

ʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʘʡʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʨʳʙʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢ-

ʪʦʤ ʧʨʦʤʳʩʣʘ. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʠ ʠ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʡʢʠ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘ-

ʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʝʝ ʟʘʧʘʩʦʚ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʊʘʢʞʝ ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ ʚ ʧʨʦʤʳʩʣʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʤʦʡʚʘ, ʩʝʣʴʜʴ ʠ ʥʝʢʦʪʦʨʳʝ 

ʣʦʩʦʩʠ (ʢʝʪʘ, ʥʝʨʢʘ, ʯʘʚʳʯʘ). ʏʠʩʣʝʥʥʦʩʪʴ ʵʪʠʭ ʨʳʙ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘ, ʦʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʪʝʧʣʝʥʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʠ ʦʥʠ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʵʢʩ-

ʧʝʜʠʮʠʦʥʥʦʛʦ ʧʨʦʤʳʩʣʘ. 

ʂʨʦʤʝ ʨʳʙ, ʚʝʨʦʷʪʥʦ, ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʧʨʦʤʳʩʣʘ ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʠ ʤʦʣ-

ʣʶʩʢʠ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʦʙʥʘʨʫʞʠʚʘʣʠ  ʧʣʦʪʥʳʝ ʩʢʦʧʣʝʥʠʷ ʢʨʘʙʘ-

ʩʪʨʠʛʫʥʘ ʦʧʠʣʠʦ. ɺ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʝʚʝʪʦʢ, ʙʨʶʭʦʥʦʛʠʭ  

ʠ ʜʚʫʭʩʪʚʦʨʯʘʪʳʭ ʟʘʨʳʚʘʶʱʠʭʩʷ ʤʦʣʣʶʩʢʦʚ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚ ʧʦʩʣʝʜʥʠʝ 10ï15 ʣʝʪ 

ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ ʩʪʘʣʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʨʳʙ ʘʨʢʪʠʯʝʩʢʦ-ʙʦʨʝʘʣʴʥʦʛʦ ʠ ʙʦʨʝʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, 

ʤʠʛʨʠʨʫʶʱʠʭ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ ʠʟ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ [12]. 

ɺ 2019 ʛ. ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʘʤʘʷ ʤʘʩʰʪʘʙʥʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʘʥʩʘʥʪʘʨʢʪʠʯʝʩʢʘʷ 

ʵʢʩʧʝʜʠʮʠʷ ʥʘ ʅʀʉ çʇʨʦʬʝʩʩʦʨ ʃʝʚʘʥʠʜʦʚè, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʘʢʚʘʪʦʨʠʠ ʘʨʢ-

ʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʦʪ ɸʥʘʜʳʨʷ ʜʦ ʄʫʨʤʘʥʩʢʘ. ʆʪʤʝʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʥʪʘʷ  

ʠ ʢʨʘʙʘ-ʩʪʨʠʛʫʥʘ ʦʧʠʣʠʦ ʚ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ. ʆʢʦʥʪʫʨʝʥʘ ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʧʦʩʣʝʜʥʝʛʦ  

ʚ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʤ ʤʦʨʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦ ʤʦʨʝ ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷ ʥʘʠʤʝʥʝʝ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤ ʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠʟ ʚʩʝʭ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʈʦʩʩʠʠ. ɺ ʤʦʨʝ ʃʘʧʪʝʚʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʦʙʥʘʨʫʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʢʣʦʥʘ. 

ɺ ʂʘʨʩʢʦʤ ʤʦʨʝ ʦʪʤʝʯʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʩʝʣʝʥʠʝ ʢʨʘʙʘ-ʩʪʨʠʛʫʥʘ ʦʧʠʣʠʦ ʧʦ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʩʘʡʢʠ ʚ ʂʘʨʩʢʦʤ ʤʦʨʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʩʣʝʜʥʝʡ ʩʲʝʤʢʦʡ 2013 ʛ. ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟ-

ʨʦʩʣʘ, ʚʝʨʦʷʪʥʦ, ʧʦ ʧʨʠʯʠʥʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʝʨʝʩʪʨʦʝʢ [13]. ɺ ʭʦʜʝ ʨʘʙʦʪ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʳʙ ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʭ ʠʟʚʝʩʪʥʳʭ 

ʘʨʝʘʣʦʚ. ʕʪʦ ʤʠʥʪʘʡ, ʩʠʥʷʷ ʟʫʙʘʪʢʘ ʠ ʦʢʫʥʴ-ʢʣʶʚʘʯ, ʢʦʪʦʨʳʭ ʨʘʥʴʰʝ ʚ ʤʦʨʝ ʃʘʧʪʝʚʳʭ ʥʝ ʣʦʚʠʣʠ 

[14]. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʣʦʞʝʥʦ ʫʩʪʘʥʦʚʠʪʴ ʆɼʋ ʢʨʘʙʘ-ʩʪʨʠʛʫʥʘ ʦʧʠʣʠʦ  

ʚ ʂʘʨʩʢʦʤ ʤʦʨʝ ʠ ʤʠʥʪʘʷ ï ʚ ʏʫʢʦʪʩʢʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʳ ʜʦʧʫʩʪʠʤʳʝ ʫʣʦʚʳ ʤʠʥʪʘʷ  

ʠ ʪʨʝʩʢʠ ʚ ʟʦʥʝ ʏʫʢʦʪʩʢʘʷ ʚ 2020 ʛ. [15].  

ʂʨʦʤʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʄʠʥʚʦʩʪʦʢʨʘʟʚʠʪʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʛʠʦʥʘʤʠ ʛʦʪʦʚʠʪ 

ʧʝʨʝʯʝʥʴ ʤʝʨ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ 

ʪʝʤʘ ʨʘʟʚʠʪʠʷ ʨʳʙʦʚʦʜʩʪʚʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʂʘʨʝʣʠʠ, ʄʫʨʤʘʥʩʢʦʡ ʠ ɸʨʭʘʥ-

ʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʝʡ ʢʘʢ ʥʘʠʙʦʣʝʝ ʥʘʩʝʣʝʥʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ [16].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʥʘʫʯʥʳʭ ʵʢʩʧʝʜʠʮʠʷʭ ʤʘʪʝʨʠʘʣʳ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʳʡ 

ʧʨʦʤʳʩʝʣ ʜʣʷ ʥʫʞʜ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʚʝʩʪʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ ʣʦʚ ʥʝʢʦʪʦʨʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʨʳʙʥʦʛʦ ʧʨʦʤʳʩʣʘ  ʧʨʝʜʚʘʨʷʝʪʩʷ ʨʘʟʙʠʚʢʦʡ ʤʦʨʩʢʠʭ ʩʝʢʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʚʦʜʦʝʤʦʚ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʛʠʦʥʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʢʦʥʚʝʢʮʠʦʥʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ 

ʥʘ ʧʨʦʤʳʩʣʦʚʳʝ ʙʘʩʩʝʡʥʳ ʠ ʟʦʥʳ. ɺ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʨʳʙʦʣʦʚʩʪʚʝ ʠ ʩʦʭʨʘʥʝʥʠʠ ʚʦʜʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚè 2004 ʛ. ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʝ  ʙʘʩʩʝʡʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ: 1) ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʠʡ; 2) ɹʘʡʢʘʣʴʩʢʠʡ; 3) ɺʦʣʞʩʢʦ-ʂʘʩʧʠʡʩʢʠʡ; 4) ɺʦʩʪʦʯʥʦ-

ʉʠʙʠʨʩʢʠʡ; 5) ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ; 6) ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ; 7) ɿʘʧʘʜʥʳʡ; 8) ʉʝʚʝʨʥʳʡ [17]. ɺ ʢʘʞʜʦʤ 

ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʚʥʫʪʨʠ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʫʯʘʩʪʢʠ (ʟʦʥʳ ʠ ʧʦʜʟʦʥʳ). ʅʘʧʨʠʤʝʨ, ʩʭʝʤʘ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1974 ʛ. ʛʣʘʚʢʦʤʦʤ çʉʝʚʨʳʙʘè, ʘ ʜʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʙʘʩʩʝʡ-

ʥʘ ï ʫʪʚʝʨʞʜʝʥʘ ʧʨʠʢʘʟʦʤ ʄʈʍ ʉʉʉʈ ʚ 1989 ʛ. [18]. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʩʣʝʜʫʝʪ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʟʜʝʣʝʥʠʶ ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʡ 

ʥʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʝʢʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʟʚʝʩʪʥʳʭ 

ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʧʦʧʫʣʷʮʠʷʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʦʙʲʝʢʪʦʚ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ 

ʅʦʨʚʝʛʠʠ, ʪʦʚʘʨʥʘʷ ʘʢʚʘʢʫʣʴʪʫʨʘ ʚʧʦʣʥʝ ʫʩʧʝʰʥʘ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʨʘʟʜʝʣʝʥʠʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ  ʥʝ ʪʦʣʴʢʦ ʟʦʥʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ, 

ʥʦ  ʠ ʫʯʘʩʪʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʘʢʚʘʢʫʣʴʪʫʨʳ. 

ʆʙʰʠʨʥʳʡ ʦʧʳʪ ʤʦʨʩʢʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʩʘʤʳʤʠ ʟʥʘʯʠ-

ʤʳʤʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʠ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ ʦʪʨʘʩʣʷʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ. ʂ ʠʭ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʧʨʠʙʘʚʣʷʝʪʩʷ 

ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʨʦʜʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʠʭ ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʧʝʨʝʚʦʟʢʘ, ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʚʦʜʦʨʦʩʣʝʡ ʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦʜ-

ʜʝʨʞʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʘʢʚʘʪʦʨʠʡ ʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨ-

ʨʠʪʦʨʠʡ. ʇʦʥʷʪʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʘʨʢʪʠʯʝʩʢʘʷ ʤʦʨʝʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʧʨʠʨʦʜʳ ʧʣʘʥʠʨʦʚʘʪʴʩʷ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜʠʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʦʡ ʧʝʨʝʜʦʚʳʝ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ ʧʨʠʤʝ-

ʥʷʶʪ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʤʦʨʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ (ʄʇʇ), ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ 

ʣʝʞʠʪ ʵʢʦʩʠʩʪʝʤʥʳʡ ʧʨʠʥʮʠʧ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʘʢʚʘʪʦʨʠʠ [19]. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʄʇʇ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʛʣʘʚʥʦʡ ʮʝʣʠ ï ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘ-

ʥʠʝ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʩʝʣ 

ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ, ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʫ ʠ ʧʝʨʝʨʘʙʦʪʢʫ, ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ [20]. ʆʧʳʪ ʧʨʠʣʦʞʝ-

ʥʠʷ ʤʝʪʦʜʠʢʠ ʤʦʨʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ  

ʚ ɸʨʢʪʠʢʝ ʠʤʝʝʪʩʷ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʈɸʅ, ʥʘʧʨʠʤʝʨ ʚ ʄʫʨʤʘʥʩʢʦʤ ʤʦʨʩʢʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʠʥ-

ʩʪʠʪʫʪʝ (ʄʄɹʀ). ʋʯʝʥʳʤʠ ʄʄɹʀ ʦʩʫʱʝʩʪʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʤʦʨʝʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ  [21].  

ʅʘʰʘ ʩʪʨʘʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʦʪʦʚʘ ʢ ʧʨʝʜʩʢʘʟʘʥʥʦʤʫ ʦʩʚʦʙʦʞʜʝʥʠʶ ʘʨʢʪʠʯʝʩʢʠʭ ʘʢʚʘʪʦʨʠʡ 

ʦʪʦ ʣʴʜʘ ʠ ʨʘʩʰʠʨʝʥʠʶ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʤʦʨʷʭ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠ-

ʪʦʛʦ ʦʢʝʘʥʘ. ʇʦʵʪʦʤʫ ʥʘʯʠʥʘʪʴ ʘʢʪʠʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʞʝ ʩʝʡʯʘʩ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨ-

ʚʦʛʦ ʵʪʘʧʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʚʘʞʥʳʝ ʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʢʠ ʤʦʨʩʢʠʭ 

ʘʢʚʘʪʦʨʠʡ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩ ʨʘʟʚʝʜʘʥʥʳʤʠ ʥʝʬʪʷʥʳʤʠ ʠ ʛʘʟʦʚʳʤʠ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷʤʠ ʠ ʪʨʘʩʩʦʡ ʉʝʚʤʦʨʧʫʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢʠ ʄʇʇ.   
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ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ ʂʆʅʊʈʆʃʗ  

ʇʈʆʊɽʂʊʆʈʅʆʁ ɿɸʑʀʊʓ ʂʆʈʇʋʉʆɺ ʈʓɹʆʇʈʆʄʓʉʃʆɺʓʍ ʉʋɼʆɺ 
 

ɿʘʱʠʪʘ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʦʪ ʢʦʨʨʦʟʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʢʦʨʧʫ-

ʩʦʚ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʚʠʜ ʢʦʥʪʨʦʣʷ ʦʪʣʠʯʘʝʪʩʷ 

ʚʳʩʦʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘ-

ʱʠʪʳ ʢʦʨʧʫʩʦʚ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ (ɸʉʂʇɿʂʉ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʮʝʥʝʥʘ ʥʘʜʝʞʥʦʩʪʴ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ɸʉʂʇɿʂʉ ʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. ɿʘʪʝʤ ʚʳʧʦʣʥʷʣʠ ʥʘʪʫʨʥʳʝ ʢʦʨʨʦʟʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʫʜʥʝ 

ʇɾʉ-219 (ʤʦʨʩʢʦʡ ʨʳʙʥʳʡ ʧʦʨʪ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʢʪʦʨʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʨʦʟʠʷ ʩʪʘʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ, ʢʦʥʪʨʦʣʴ ʩʠʩʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘ-

ʱʠʪʳ, ʢʦʥʪʨʦʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʧʦʪʝʥʮʠʘʣ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʢ-

ʪʦʨʥʦʡ ʟʘʱʠʪʳ. 
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AUTOMATED FISHING VESSEL HULL PROTECTION  

MONITORING SYSTEM DEVELOPMENT  
 

Protection of vessels and ships from corrosion is a priority state task. In accordance with the current regula-

tory documents, the protection system for fishing vessels is monitored manually, but this type of control is highly 

labor-intensive and requires the training of qualified operators of electrochemical corrosion protection systems.  

It is necessary to develop an automated fishing vessel hull protection monitoring system (AFVHPMS). Due to our 

laboratory studies the reliability of element base of AFVHPMS and metrological characteristics of the control 

measurements results were evaluated. Then field corrosion studies on the vessel FFS-219 (sea fishing port of Pet-

ropavlovsk-Kamchatsky) were performed. It is established that the reliability of the results of protection system 

monitoring from ship hulls corrosion increases when using an automated protection monitoring system. 
 

Key words: corrosion of steel hulls of vessels and ships, protection systems control, control electrodes, 

shipôs hull potential, automated protection monitoring system. 

 

 

ɿʘʱʠʪʘ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʦʪ ʢʦʨʨʦʟʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ  

[1ï3]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [4ï6], ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʩʠʩ-

ʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʢʦʨʧʫʩʦʚ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʚʠʜ ʢʦʥʪʨʦʣʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ [7ï14]. ʇʦʵʪʦʤʫ ʥʝ-

ʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʢʦʨʧʫʩʦʚ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ (ɸʉʂʇɿʂʉ). ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʘ ʨʳʙʦ-

ʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʢʦʨʧʫʩʦʚ ʨʳ-

ʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʘʚʪʦʨʳ ʨʘʟʨʘʙʦʪʘʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʥ-

ʪʨʦʣʷ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʢʦʨʧʫʩʦʚ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ (ɸʉʂʇɿʂʉ) ʠ ʧʨʦʚʝʣʠ ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ɸʉʂʇɿʂʉ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ 

 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʩ 12.09.19 ʛ. ʧʦ 25.10.19 ʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʮʝʥʝʥʘ ʥʘʜʝʞʥʦʩʪʴ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ɸʉʂʇɿʂʉ ʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. ɿʘʪʝʤ ʚʳʧʦʣʥʷʣʠ ʥʘʪʫʨʥʳʝ ʢʦʨʨʦʟʠʦʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʫʜʥʝ ʇɾʉ-219. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʠʯʝ-

ʩʢʫʶ ʩʭʝʤʫ, ʧʨʠʚʝʜʝʥʥʫʶ ʥʘ ʨʠʩ. 2. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ  

[7ï14] ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 01.12.19 ʛ. ʧʦ 30.12.19 ʛ. ʇʨʠ ʵʪʦʤ ʧʦʪʝʥʮʠʘʣ ʢʦʨʧʫʩʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ 

ʚ ʪʨʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ. ʀʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʚʳʧʦʣʥʷʣʠ ʩ ʠʥʪʝʨʚʘ-

ʣʦʤ ʚʨʝʤʝʥʠ  9 ʯ, ʩ ʧʦʤʦʱʴʶ 6 ʧʘʨʘʣʣʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴ-

ʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʧʦʪʝʥʮʠʘʣʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʩʦʩʪʘʚʠʣ ʧʨʠʤʝʨʥʦ 5 ʩ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʜʳ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ [15], ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʵʣʝʢʪʨʦʫʛʦʣʴʥʳʭ ʠʟʜʝʣʠʡ (ˉ 1 ʠ ˉ 2) ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʭʣʦʨʩʝʨʝʙʨʷʥʳʡ ʵʣʝʢʪʨʦʜ  

(ˉ 3). ɼʘʥʥʳʝ ʵʣʝʢʪʨʦʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʝʝ ʪʨʝʭ ʣʝʪ. ʉʫʜʥʦ ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʣʠʪʝʣʴ-

ʥʦʤ ʩʪʦʷʥʦʯʥʦʤ ʨʝʞʠʤʝ ʫ ʧʨʠʯʘʣʘ ˉ 1 ʤʦʨʩʢʦʛʦ ʨʳʙʥʦʛʦ ʧʦʨʪʘ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ. 

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ,  

ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ: 

1 ï ʢʦʨʧʫʩ ʩʫʜʥʘ; 2 ï ʬʘʣʴʰʙʦʨʪ ʩʫʜʥʘ; 3 ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ (ɸʀʉ); 

4 ï ʧʨʠʞʠʤʥʦʡ ʢʦʥʪʘʢʪ; 5 ï ʵʣʝʢʪʨʦʜ ʩʨʘʚʥʝʥʠʷ; 6 ï ʤʦʨʩʢʘʷ ʚʦʜʘ 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ  
ʠ  

ʩʚʝʪʦʠʥʜʠʢʘʮʠʠ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 

 

84 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʢʦʨʨʦʟʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3. 

 

 
 

ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʦʪʝʥʮʠʘʣʘ ʚ ʪʨʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʩʫʜʥʘ ʇʄ-15 ʚ ʧʝʨʠʦʜ ʩ 01.12.2019 ʧʦ 30.12.2019,  

ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ɸʀʉ 

 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 3, ʩʣʝʜʫʝʪ: 

1. ʇʦʪʝʥʮʠʘʣ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʇɾʉ-219 ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ˉ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘ-

ʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [5, 6], ʪ. ʢ. ʟʥʘʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ ˉ 1 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ 800 ʤɺ  ʜʦ 889 ʤɺ ʠ ʟʥʘʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʚ ʪʦʯʢʝ 

ˉ 2 ʠʟʤʝʥʷʶʪʩʷ ʦʪ 844 ʤɺ  ʜʦ 917 ʤɺ. 

2. ʇʦʪʝʥʮʠʘʣ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ ˉ 3 ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ [5, 6], ʪ. ʢ. ʟʥʘʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ ˉ 3 ʠʟʤʝʥʷʶʪʩʷ 

ʦʪ 300 ʤɺ ʜʦ 457 ʤɺ (ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʭʦʜʦʤ ʠʟ ʩʪʨʦʷ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ). 

3. ʇʦʪʝʥʮʠʘʣ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʝʥʥʘʷ, ʪ. ʢ. ʟʘʚʠʩʠʪ  

ʦʪ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʢʪʦʨʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʢʦʨʧʫʩʦʚ 

ʩʫʜʦʚ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʢʪʦʨʥʦʡ  

ʟʘʱʠʪʳ. 
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ʉʅʀɾɽʅʀɽ ʇʈʀʃʆɺɸ ʄʆʈʉʂʀʍ ʇʊʀʎ ʅɸ ɼʆʅʅʆʄ ʗʈʋʉʅʆʄ ʇʈʆʄʓʉʃɽ  

ɺ ɼɸʃʔʅɽɺʆʉʊʆʏʅʓʍ ʄʆʈʗʍ 
 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʷʨʫʩʥʳʭ ʩʫʜʘʭ ʚ 2018ï2019 ʛʛ. ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʩʣʘ 

ʤʘʣʦʛʣʘʟʦʛʦ ʤʘʢʨʫʨʫʩʘ, ʪʨʝʩʢʠ ʠ ʧʘʣʪʫʩʦʚ ʥʘ ʰʝʣʴʬʝ ʠ ʤʘʪʝʨʠʢʦʚʦʤ ʩʢʣʦʥʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʤʦʨʩʢʠʭ ʧʪʠʮ, ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠ ʧʨʦʤʳʩʣʦʚʳʭ ʦʧʝʨʘʮʠʷʭ ʩʫʜʥʘ, ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʩʪʨʠʤʝʨʥʳʭ ʣʠʥʠʡ ʥʘ 

ʜʦʥʥʦʤ ʷʨʫʩʥʦʤ ʧʨʦʤʳʩʣʝ ʜʣʷ ʦʪʧʫʛʠʚʘʥʠʷ ʤʦʨʩʢʠʭ ʧʪʠʮ ʠ ʩʦʢʨʘʱʝʥʠʷ ʠʭ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ, ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʧʦ ʩʤʝʨʪʥʦʩʪʠ ʤʦʨʩʢʠʭ ʧʪʠʮ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʘ ʠ ʩʝʟʦʥʘ ʧʨʦʤʳʩʣʘ ʚʦʢʨʫʛ ʩʫʜʦʚ ʦʪʤʝʯʘʣʦʩʴ 4ï8 ʚʠʜʦʚ ʧʪʠʮ. ʇʨʝʦʙʣʘʜʘʣʠ 

ʛʣʫʧʳʰ (ʪʝʤʥʦʡ ʠ ʩʚʝʪʣʦʡ ʤʦʨʬʳ), ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʠ ʩʝʨʦʢʨʳʣʘʷ ʯʘʡʢʠ, ʙʫʨʛʦʤʠʩʪʨ, ʤʦʝʚʢʘ, ʪʝʤʥʦʩʧʠʥ-

ʥʳʡ ʠ ʙʝʣʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩʳ. ʇʨʦʚʝʜʝʥʥʳʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

çʤʦʨʩʢʠʝ ʧʪʠʮʳ ï ʷʨʫʩʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦè ʤʦʛʫʪ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʠʥʦʯʥʳʝ ʩʪʨʠʤʝʨʥʳʝ ʣʠʥʠʠ. 

ɺ ʧʣʘʥʝ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʥʘʞʠʚʳ ʠ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʧʪʠʮ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʨʷʜʫ ʩ ʜʘʥʥʳʤʠ ʧʦ ʯʘʩʪʦʪʝ 

ʧʦʧʘʜʘʥʠʷ ʧʪʠʮ ʥʘ ʢʨʶʯʢʠ, ʧʦʢʘʟʳʚʘʶʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʜʠʥʦʯʥʳʭ ʩʪʨʠʤʝʨʥʳʭ ʣʠʥʠʡ. 
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SEABIRD BYCATCH REDUCTI ON AT BOTTOM LONGLINE FISHING  

IN THE RUSSIAN FAR EAST SEAS 
 

The data collection was conducted onboard longline fishing vessels in 2018ï2019 during the fishing of giant 

grenadier, cod, and halibut in the area of continental shelf and continental margin of the Okhotsk Sea and the 

western part of the Bering Sea. 

The results of seabirdsô behavior visual monitoring; seabirdsô distribution during fishing operations; analysis 

of single streamer lines usage effectiveness on bottom longline fishing for repelling seabirds and reducing their 

mortality rate; analysis of seabird mortality data were presented. 

Depending on the region and season of the fishing, 4ï8 species of birds were observed around the vessels. 

Northern fulmars (of both light and dark morph), Slaty-backed gull, Glaucous gull and Glaucous-winged gull, 

Black-legged kittiwake, Laysan and Short-tailed albatrosses were the most numerous species. The research proved 

that single streamer lines are an effective solution of the problem of the seabird bycatch at longline fishing.  

In terms of reducing profit losses and bird mortality, these results, along with data on the frequency of birds being 

hooked, show a fairly high efficiency of single streamer lines. 

 

Key words: the Bering Sea, the Okhotsk Sea, bottom longline fishing, seabirds, single streamer lines. 

 

 

ʐʝʣʴʬ ʠ ʤʘʪʝʨʠʢʦʚʳʡ ʩʢʣʦʥ ʢʘʢ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʪʘʢ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ  

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʨʘʡʦʥʦʚ, ʛʜʝ ʚʝʜʝʪʩʷ ʷʨʫʩʥʳʡ ʣʦʚ ʤʥʦʛʠʭ ʚʠʜʦʚ 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 

 

87 

ʜʦʥʥʳʭ ʨʳʙ ï ʯʝʨʥʦʛʦ ʠ ʙʝʣʦʢʦʨʦʛʦ ʧʘʣʪʫʩʦʚ, ʪʨʝʩʢʠ, ʤʘʢʨʫʨʫʩʦʚ, ʩʢʘʪʦʚ ʠ ʜʨʫʛʠʭ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʭ ʚʠʜʦʚ ʧʨʠʣʦʚʘ. 

ɼʦʥʥʳʝ ʷʨʫʩʥʳʝ ʧʦʨʷʜʢʠ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʛʣʫʙʠʥʘʭ,  

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʣʴʝʬʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʪʨʫʜʥʳʭ ʛʨʫʥʪʘʭ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ ʦʩʚʦʝʥʠʝʤ ʨʘʡ-

ʦʥʦʚ ʩʦ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ ʜʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʠ ʫʣʦʚʳ ʨʳʙʳ ʜʦʥʥʳʤʠ ʷʨʫʩʘʤʠ. ɻʣʘʚʥʦʝ ʠʭ 

ʜʦʩʪʦʠʥʩʪʚʦ ï ʵʪʦ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʠʟʲʷʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʦʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩʦ ʚʩʝʤʠ ʥʘʩʝʣʷʶ-

ʱʠʤʠ ʝʛʦ ʤʦʨʩʢʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʗʨʫʩʥʳʡ ʚʠʜ ʧʨʦʤʳʩʣʘ ʚʳʩʦʢʦ ʨʝʥʪʘʙʝʣʝʥ, ʪʘʢ ʢʘʢ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥ ʢʘʢ ʥʘ ʚʥʝʰʥʠʡ, ʪʘʢ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʢʠ, ʵʢʦʣʦʛʠʯʝʩʢʠ çʯʠʩʪʳʡè, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʚʘ [1]. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʠ ʚʳʙʦʨʢʝ ʦʨʫʜʠʡ ʣʦʚʘ ʫ ʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʤʦʨʩʢʠʝ 

ʧʪʠʮʳ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʦʪʧʫʛʠʚʘʶʱʠʭ ʩʨʝʜʩʪʚ ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʩʤʝʨʪʥʦʩʪʠ ʧʪʠʮ 

[2]. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʠ ʩʦʢʨʘʪʠʪʴ ʧʨʠʣʦʚ ʤʦʨʩʢʠʭ ʧʪʠʮ ʜʦʥʥʳʤʠ ʷʨʫʩʥʳʤʠ ʦʨʫ-

ʜʠʷʤʠ ʣʦʚʘ ʚ ʆʭʦʪʩʢʦʤ ʠ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʝʡ, ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʚʦʜʘʭ ʂʘʤʯʘʪʢʠ, 

ʚʢʣʶʯʘʷ ʧʨʠʣʦʚ ʙʝʣʦʩʧʠʥʥʦʛʦ ʘʣʴʙʘʪʨʦʩʘ, ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʂʨʘʩʥʫʶ ʢʥʠʛʫ. 

ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʡʩʘʭ ʧʨʦʚʦʜʠʣʩʷ ʥʘʫʯʥʳʤʠ ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʨʝʜʝʣʠ-

ʪʝʣʝʡ ʠ ʘʪʣʘʩʦʚ ʨʳʙ ʠ ʤʦʨʩʢʠʭ ʧʪʠʮ [2, 3]. ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʷʨʫʩʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʧʦʚʝʜʝʥʠʝʤ ʤʦʨʩʢʠʭ ʧʪʠʮ, ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʠ ʧʨʦʤʳʩʣʦʚʳʭ ʦʧʝʨʘʮʠʷʭ 

ʩʫʜʥʘ. ʆʮʝʥʠʚʘʣʠʩʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʪʠʮ ʦʢʦʣʦ ʩʫʜʥʘ. ɸʪʘʢʠ ʧʪʠʮ ʥʘ ʚʳʩʪʘʚʣʷʝ-

ʤʳʝ ʢʨʶʯʢʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʷʨʫʩʘ ʧʨʦʩʤʘʪʨʠʚʘʣʦʩʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʪʘʚʣʷʝʤʳʭ ʢʨʶʯʢʦʚ (ʥʝʩʢʦʣʴʢʦ ʢʘʩʩʝʪ). ʌʠʢʩʠʨʦʚʘʣʠʩʴ ʘʪʘʢʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʧʪʠʮ (ʧʦʵʪʦʤʫ ʦʥʠ ʨʘʟʛʨʘʥʠʯʠʚʘʣʠʩʴ ʧʦ ʚʠʜʘʤ), ʟʘʭʚʘʪ ʠʤʠ ʥʘʞʠʚʳ ʥʘ ʢʨʶʯʢʝ, 

ʩʙʠʚʘʥʠʝ ʥʘʞʠʚʳ ʩ ʢʨʶʯʢʦʚ, ʧʦʧʘʜʘʥʠʝ ʩʘʤʠʭ ʧʪʠʮ ʥʘ ʢʨʶʯʢʠ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʟʘʭʚʘʪʝ ʢʨʶʯʢʘ 

ʢʣʶʚʦʤ, ʥʦ ʠ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ ʪʝʣʘ. ʇʨʦʩʤʘʪʨʠʚʘʣʠʩʴ ʚʩʝ ʢʨʶʯʢʠ ʚ ʥʘʙʣʶʜʘʝʤʳʭ ʚʳʙʨʘʥʥʳʭ 

ʢʘʩʩʝʪʘʭ, ʦʪʤʝʯʘʣʠʩʴ ʢʨʶʯʢʠ ʙʝʟ ʥʘʞʠʚʳ (ʠʟʥʘʯʘʣʴʥʦ ʚʳʰʝʜʰʠʝ ʩ ʙʦʨʪʘ ʩʫʜʥʘ) ʠ ʢʨʶʯʢʠ, ʩ ʢʦ-

ʪʦʨʳʭ ʥʘʞʠʚʘ ʙʳʣʘ ʫʜʘʣʝʥʘ ʧʪʠʮʘʤʠ, ʢʨʶʯʢʠ, ʫʰʝʜʰʠʝ ʚ ʚʦʜʫ ʩ ʧʦʡʤʘʥʥʳʤʠ ʧʪʠʮʘʤʠ. ɺ ʢʦʥʮʝ 

ʨʝʡʩʘ ʩʦʩʪʘʚʣʷʣʘʩʴ ʠʪʦʛʦʚʘʷ ʪʘʙʣʠʮʘ. 

ʋʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ ʚʦʢʨʫʛ ʩʫʜʥʘ ʚʦ ʚʨʝʤʷ ʧʦʩʪʘʥʦʚʢʠ ʷʨʫʩʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʧʦʩʪʘʥʦʚʢʠ ʧʦʨʷʜʢʘ (ʧʝʨʝʜ ʥʘʙʣʶʜʝʥʠʝʤ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʧʪʠʮ ʠ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʪʠʭ ʥʘ-

ʙʣʶʜʝʥʠʡ, ʪ. ʝ. ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 10 ʤʠʥ). ʋʯʝʪ ʧʪʠʮ ʧʨʦʚʦʜʠʪʩʷ ʚ ʧʦʣʫʩʬʝʨʝ ʨʘʜʠʫʩʦʤ 100 ʤ ʦʪ 

ʢʦʨʤʳ ʩʫʜʥʘ. ʆʩʦʙʦ ʚʦ ʚʨʝʤʷ ʧʨʦʤʳʩʣʦʚʳʭ ʦʧʝʨʘʮʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ  

ʩ ʮʝʣʴʶ ʨʝʛʠʩʪʨʘʮʠʠ ʙʝʣʦʩʧʠʥʥʦʛʦ ʘʣʴʙʘʪʨʦʩʘ. ʉ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʠ ʙʠʥʦʢʣʷ ʦʙʷʟʘʪʝʣʴ-

ʥʦ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʘʣʴʙʘʪʨʦʩʘ, ʟʘʤʝʯʝʥʥʦʛʦ ʩ ʙʦʨʪʘ ʩʫʜʥʘ. ɽʩʣʠ ʙʳʣ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʙʝʣʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ, ʪʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʣʠʩʴ ʚʩʝ ʜʝʪʘʣʠ ʵʪʦʛʦ ʥʘʙʣʶʜʝ-

ʥʠʷ: ʜʘʪʘ, ʚʨʝʤʷ ʠ ʢʦʦʨʜʠʥʘʪʳ, ʚʦʟʨʘʩʪ ʧʪʠʮʳ (ʦʧʠʩʘʥʠʝ ʦʢʨʘʩʢʠ ʦʧʝʨʝʥʠʷ ʠ ʢʣʶʚʘ, ʫʢʘʟʳʚʘʣʩʷ 

ʥʦʤʝʨ ʩʪʘʜʠʠ ʚʦʟʨʘʩʪʘ ʥʘ ʣʘʤʠʥʠʨʦʚʘʥʥʦʤ ʣʠʩʪʝ-ʦʧʨʝʜʝʣʠʪʝʣʝ), ʯʝʤ ʟʘʥʷʪʦ ʧʨʦʤʳʩʣʦʚʦʝ ʩʫʜʥʦ, 

ʠ ʢʘʢʦʚʦ ʧʦʚʝʜʝʥʠʝ ʧʪʠʮʳ ʠ ʝʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʦʩʪʘʥʦʚʢʝ/ʚʳʙʦʨʢʝ ʷʨʫʩʘ, ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ 

ʮʚʝʪʥʳʭ ʤʝʪʦʢ ʥʘ ʥʦʛʘʭ ʧʪʠʮʳ. ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʪʠʮ ʢʘʢ ʚʦ-

ʢʨʫʛ ʩʫʜʥʘ, ʪʘʢ ʠ ʧʦʛʠʙʰʠʭ.  

ʇʨʠ ʨʘʙʦʪʝ ʩ ʷʨʫʩʥʳʤʠ ʧʦʨʷʜʢʘʤʠ ʧʨʦʚʦʜʠʣʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʧʦ ʩʤʝʨʪʥʦʩʪʠ ʤʦʨʩʢʠʭ ʧʪʠʮ. 

ʅʘʙʣʶʜʘʪʝʣʝʤ ʫʯʠʪʳʚʘʣʠʩʴ ʚʩʝ ʧʪʠʮʳ, ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʢʨʶʯʢʘʭ ʚʦ ʚʨʝʤʷ ʚʳʙʦʨʢʠ ʧʦʨʷʜʢʦʚ, ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʢʘʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʨʠʤʝʨʥʳʭ ʣʠʥʠʡ, ʪʘʢ ʠ ʙʝʟ ʥʠʭ. ɼʣʷ ʢʘʞʜʦʡ ʧʪʠʮʳ ʦʧʨʝʜʝʣʷʣ-

ʩʷ ʚʠʜ (ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʫʢʦʚʦʜʩʪʚ). ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʤʝʯʘʣʘʩʴ 

ʧʨʠʯʠʥʘ ʛʠʙʝʣʠ ʧʪʠʮ, ʪ. ʝ. ʯʝʤ ʧʨʦʠʟʦʰʝʣ ʟʘʮʝʧ ï ʢʣʶʚʦʤ, ʢʨʳʣʦʤ, ʣʘʧʦʡ, ʰʝʝʡ, ʪʫʣʦʚʠʱʝʤ.  

ɺʩʝ ʩʥʷʪʳʝ ʩ ʢʨʶʯʢʦʚ ʧʪʠʮʳ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠʩʴ (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʢʘʤʝʨʝ 

ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʝʨʝʧʨʦʚʝʨʠʪʴ ʠʭ ʚʠʜʦʚʫʶ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʴ. ʋ ʤʦʣʦʜʳʭ ʢʨʫʧʥʳʭ ʯʘʝʢ (ʩʝʨʝʙʨʠʩʪʘʷ, ʩʝʨʦʢʨʳʣʘʷ, ʪʠʭʦʦʢʝʘʥʩʢʘʷ, ʙʫʨʛʦʤʠʩʪʨ) ʙʳʣʦ 

ʚʘʞʥʦ ʦʪʩʥʷʪʴ ʛʦʣʦʚʫ, ʩʧʠʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ʠ ʨʘʟʚʝʨʥʫʪʳʝ ʢʨʳʣʴʷ ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ. ʋ ʪʝʤ-

ʥʦʦʢʨʘʰʝʥʥʳʭ ʙʫʨʝʚʝʩʪʥʠʢʦʚ (ʪʦʥʢʦʢʣʶʚʳʡ ʠ ʩʝʨʳʡ) ʦʪʜʝʣʴʥʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʘʩʴ ʥʠʞʥʷʷ ʩʪʦ-

ʨʦʥʘ ʢʨʳʣʴʝʚ. ɼʘʥʥʳʝ ʦ ʬʦʪʦʩʲʝʤʢʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʪʘʢ, ʯʪʦʙʳ ʟʘʪʝʤ ʤʦʞʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ,  

ʩ ʢʘʢʦʛʦ ʧʦʨʷʜʢʘ ʢʘʞʜʘʷ ʦʪʩʥʷʪʘʷ ʧʪʠʮʘ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʠ ʚʳʙʦʨʢʝ ʷʨʫʩʦʚ ʩʦʙʠʨʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʥʘ 

ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʧʪʠʮ ʦʜʠʥʦʯʥʳʭ ʩʪʨʠʤʝʨʦʚ. ɺʳʧʫʩʢ ʜʚʦʡʥʳʭ ʩʪʨʠʤʝʨʥʳʭ ʣʠʥʠʡ ʥʝ ʧʨʦ-

ʠʟʚʦʜʠʣʩʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʪ. ʢ. ʩʫʜʘ ʥʝ ʦʙʦʨʫʜʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʳʤʠ ʚʳʩʪʨʝ-

ʣʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ ʚʳʙʦʨʢʘ ʙʫʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚʨʫʯʥʫʶ ʦʙʳʯʥʦ ʜʚʫʤʷ ʣʶʜʴʤʠ ʠ ʪʨʝʙʦʚʘʣʘ ʟʥʘ-

ʯʠʪʝʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 

 

88 

ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʡʦʥʳ, ʩʨʦʢʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 
 

ʊʘʙʣʠʮʘ 

ʉʫʜʥʦ ʈʘʡʦʥʳ ʨʘʙʦʪ ʉʨʦʢʠ ʨʘʙʦʪ ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʗʄʉ çɺʦʩʪʦʢ-4è ɿʘʧʘʜʥʦ-ɹʝʨʠʥʛʦʚʦʤʦʨʩʢʘʷ ʟʦʥʘ 12.09ï09.12.2018 88 ʩʫʪ 

ʗʄʉ çɺʦʩʪʦʢ-1è 

ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʘʷ,  

ɺʦʩʪʦʯʥʦ-ʉʘʭʘʣʠʥʩʢʘʷ,  

ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʘʷ ʧʦʜʟʦʥ r

11.04ï03.07.2019 84 ʩʫʪ 

ʉʈʊʄ çʖʨʠʡ ʆʨʝʣè ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʘʷ ʧʦʜʟʦʥʘ 21.09ï12.10.2019 22 ʩʫʪ 

ʗʄʉ çɺʦʩʪʦʢ-5è ɺʦʩʪʦʯʥʦ-ʉʘʭʘʣʠʥʩʢʘʷ ʧʦʜʟʦʥʘ 10.09ï11.1.2019 65 ʩʫʪ 

ʗʄʉ çɺʦʩʪʦʢ-4è ɿʘʧʘʜʥʦ-ɹʝʨʠʥʛʦʚʦʤʦʨʩʢʘʷ ʟʦʥʘ 25.09ï11.11.2019 48 ʩʫʪ 

ʈʝʡʩ ʗʄʉ çɺʦʩʪʦʢ-4è ʚ ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ 12.09ï09.12.2018 

ʇʨʠ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʚ ʜʘʥʥʦʤ ʨʝʡʩʝ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʚʩʝʛʦ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʯʝʪʳʨʝ ʚʠʜʘ ʧʪʠʮ: ʩʝʨʦʢʨʳʣʘʷ ʯʘʡʢʘ, ʛʣʫʧʳʰʠ (ʪʝʤʥʘʷ ʠ ʩʚʝʪʣʘʷ ʤʦʨʬʘ), ʪʝʤʥʦʩʧʠʥ-

ʥʳʡ ʘʣʴʙʘʪʨʦʩ ʠ ʙʝʣʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ (ʚ ʛʥʝʟʜʦʚʦʤ ʥʘʨʷʜʝ). 

ʇʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʚʳʙʦʨʢʦʡ ʧʦʨʷʜʢʦʚ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʜʩʯʝʪ ʧʦʛʠʙʰʠʭ ʧʪʠʮ.  

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʨʝʡʩʘ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʪʨʠ ʩʣʫʯʘʷ ʛʠʙʝʣʠ ʧʪʠʮ. ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʢʨʶʯʢʠ ʧʦʧʘ-

ʜʘʣʠʩʴ ʛʣʫʧʳʰʠ (2 ʩʣʫʯʘʷ), ʨʝʞʝ ï ʩʝʨʦʢʨʳʣʳʝ ʯʘʡʢʠ (1 ʩʣʫʯʘʡ). 

ɺ ʮʝʣʦʤ ʚʦ ʚʨʝʤʷ ʜʦʥʥʦʛʦ ʷʨʫʩʥʦʛʦ ʧʨʦʤʳʩʣʘ ʗʄʉ çɺʦʩʪʦʢ-4è ʚ ʧʨʠʣʦʚʝ (ʥʘ ʷʨʫʩʝ) ʧʦʛʠʙ-

ʰʠʭ ʧʪʠʮ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʦʯʝʥʴ ʤʘʣʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʦʪʧʫʛʠʚʘʶʱʠʭ ʩʨʝʜʩʪʚ (ʩʪʨʠʤʝʨʦʚ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʢʠʧʘʞʝʤ ʩʫʜʥʘ. ʏʘʩʪʠʯʥʦ ʪʘʢʘʷ 

ʤʘʣʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʧʦʛʠʙʰʠʭ ʧʪʠʮ ʥʘ ʷʨʫʩʥʳʭ ʧʦʨʷʜʢʘʭ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʪʠʮ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʥʘʣʠʯʠʝ ʚʙʣʠʟʠ ʦʪ ʤʝʩʪʘ ʧʨʦʚʝ-

ʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʳʚʘʶʱʝʛʦ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʬʣʦʪʘ, ʧʨʠʚʣʝ-

ʢʘʶʱʝʛʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʤʦʨʩʢʠʭ ʧʪʠʮ ʠʣʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʥʘʢʦʨʤʣʝʥʥʦʩʪʠ ʧʪʠʮ ʠʤʝʥʥʦ ʚ ʜʘʥ-

ʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʧʨʠʯʠʥʳ ʧʦʜʦʙʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʪʠʮ. 

ʈʝʡʩ ʗʄʉ çɺʦʩʪʦʢ-1è ʚ ʆʭʦʪʩʢʦʝ ʤʦʨʝ  11.04ï03.07.2018 

ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʨʝʡʩʘ ʗʄʉ çɺʦʩʪʦʢ-1è ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʰʝʩʪʴ ʩʣʫʯʘʝʚ ʧʦʧʘʜʘʥʠʷ ʧʪʠʮ ʚ ʷʨʫʩ.  

ɺ ʷʨʫʩ ʧʦʧʘʜʘʣ ʪʦʣʴʢʦ ʦʜʠʥ  ʚʠʜ ʧʪʠʮ ï ʛʣʫʧʳʰʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʪʠʮ ï 21 ʵʢʟʝʤ-

ʧʣʷʨ. ʇʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʧʪʠʮ ʷʚʣʷʣʦʩʴ ʧʦʧʘʜʘʥʠʝ ʥʘ ʢʨʶʯʦʢ ʷʨʫʩʘ ʚ ʧʦʧʳʪʢʝ ʩʦʨʚʘʪʴ ʥʘʞʠʚʫ. 

ɺʩʝʛʦ ʚ ʪʝʯʝʥʠʝ ʨʝʡʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 109 ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʪʠʮʘʤʠ. ʆʪʤʝʯʝʥʦ ʚʦʩʝʤʴ ʚʠʜʦʚ 

ʧʪʠʮ: ʛʣʫʧʳʰ (ʪʝʤʥʦʡ ʠ ʩʚʝʪʣʦʡ ʤʦʨʬʳ), ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʯʘʡʢʘ, ʙʫʨʛʦʤʠʩʪʨ, ʤʦʝʚʢʘ, ʪʝʤʥʦʩʧʠʥ-

ʥʳʡ ʠ ʙʝʣʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩʳ, ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʤʦʨʥʠʢ ʠ ʙʫʨʝʚʝʩʪʥʠʢ. 

ɻʣʫʧʳʰ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʧʪʠʮ, ʦʪʤʝʯʝʥ ʚ 100% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʦʪ 10 ʜʦ 2 400 ʦʩʦʙʝʡ. 

ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʯʘʡʢʘ. ʆʪʤʝʯʝʥʘ ʚ 55,6% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 1ï150 ʦʩʦʙʝʡ. 

ʄʦʝʚʢʘ. ɺʩʪʨʝʯʘʣʘʩʴ ʚ 49,1% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 1ï30 ʦʩʦʙʝʡ. 

ʊʝʤʥʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ. ʆʪʤʝʯʝʥ ʚ 63% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 1ï150 ʵʢʟʝʤʧʣʷʨʦʚ. 

ɹʫʨʛʦʤʠʩʪʨ. ɺʩʪʨʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ 15.04.2019 ʠ 24.04.2019. 

ɹʝʣʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ. ɿʘʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ (ʥʝ ʙʦʣʝʝ 2 ʦʜʥʦʚʨʝʤʝʥʥʦ) ʚ 12% ʥʘ-

ʙʣʶʜʝʥʠʡ. ɺʩʝʛʦ ʙʳʣʦ 13 ʩʣʫʯʘʝʚ ʦʙʥʘʨʫʞʝʥʠʷ ʙʝʣʦʩʧʠʥʥʳʭ ʘʣʴʙʘʪʨʦʩʦʚ. 

ʇʦʤʦʨʥʠʢ (ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ). ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʨʝʡʩʘ ʟʘʤʝʯʝʥʘ ʪʦʣʴʢʦ 1 ʦʩʦʙʴ 13.06.2019. 

ɹʫʨʝʚʝʩʪʥʠʢ (ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʚʠʜ). ʆʪʤʝʯʝʥʳ 2 ʵʢʟʝʤʧʣʷʨʘ 27.06.2019. 

ʂʦʣʠʯʝʩʪʚʦ ʘʪʘʢ ʧʪʠʮ ʥʘ ʷʨʫʩ ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ ʟʘ 10 ʤʠʥʫʪ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʪʠʮ, 

ʘ ʜʣʷ ʛʣʫʧʳʰʘ ï ʦʪʜʝʣʴʥʦ ʪʝʤʥʦʡ ʠ ʩʚʝʪʣʦʡ ʤʦʨʬʳ. 

ɻʣʫʧʳʰ. ɼʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʩʦʚʝʨʰʘʣʠ ʧʦʧʳʪʢʠ ʩʦʨʚʘʪʴ ʥʘʞʠʚʫ. ʊʝʤʥʘʷ ʤʦʨʬʘ ʩʦʚʝʨʰʘʣʘ 

ʦʪ 0,5 ʜʦ 8 ʘʪʘʢʠ ʚ ʤʠʥʫʪʫ, ʩʚʝʪʣʘʷ ʤʦʨʬʘ ï ʦʪ 0,4 ʜʦ 5,8 ʘʪʘʢʠ. 

ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʯʘʡʢʘ. ʕʪʦʪ ʚʠʜ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʩʦʚʝʨʰʘʣ ʘʪʘʢʠ ʥʘ ʷʨʫʩ ï ʜʦ 11,8 ʘʪʘʢʠ  

ʚ ʤʠʥʫʪʫ. 

ʄʦʝʚʢʘ. ɸʪʘʢʦʚʘʣʠ ʷʨʫʩ ʥʝʘʢʪʠʚʥʦ ï ʥʝ ʙʦʣʝʝ 1,2 ʘʪʘʢʠ ʚ ʤʠʥʫʪʫ. 

ʊʝʤʥʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ. ʇʦʧʳʪʦʢ ʩʦʨʚʘʪʴ ʥʘʞʠʚʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʣʠ ï ʚʩʝʛʦ 

ʜʦ 1 ʘʪʘʢʠ ʚ ʤʠʥʫʪʫ. 

ɹʝʣʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ. ʆʩʫʱʝʩʪʚʣʷʣʠ ʥʝ ʙʦʣʝʝ 0,1 ʘʪʘʢʠ ʚ ʤʠʥʫʪʫ. 

ɸʪʘʢ ʥʘ ʷʨʫʩ ʙʫʨʛʦʤʠʩʪʨʘ, ʧʦʤʦʨʥʠʢʘ ʠ ʙʫʨʝʚʝʩʪʥʠʢʘ ʥʝ ʦʪʤʝʯʝʥʦ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʝʡʩ ʉʈʊʄ çʖʨʠʡ ʆʨʝʣè ʚ ʆʭʦʪʩʢʦʝ ʤʦʨʝ 21.09ï12.10.2019 

ʇʨʠ ʧʨʦʤʳʩʣʝ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ  ʷʨʫʩʦʚʳʙʦʨʦʯʥʳʡ ʢʦʤ-

ʧʣʝʢʩ, ʩʥʘʙʞʝʥʥʳʡ ʫʩʪʨʦʡʩʪʚʘʤʠ ʟʘʱʠʪʳ ʫʣʦʚʘ ʦʪ ʦʙʲʝʜʘʥʠʷ ʭʠʱʥʠʢʘʤʠ (ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʆʆʆ çʄʦʨʩʢʦʡ ɹʨʠʟè, ʇʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ 190305) [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʨʠʤʝʨʥʳʝ 

ʣʠʥʠʠ ʚ ʜʘʥʥʦʤ ʨʝʡʩʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ. ɺʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥ-

ʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ 100% ʦʪʧʫʛʠʚʘʝʪ ʧʪʠʮ, ʠ ʥʝ ʙʳʣʦ ʥʠ ʦʜʥʦʛʦ ʧʦʧʘʜʘʥʠʷ ʧʪʠʮ ʥʘ ʢʨʶʯʢʠ, ʘ ʪʘʢ-

ʞʝ ʥʝ ʙʳʣʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʩʭʦʜ ʥʘʞʠʚʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʣʦʚ ʯʝʨʥʦʛʦ ʧʘʣʪʫʩʘ ʧʨʦʚʦʜʠʣʩʷ  

ʩ 28 ʩʝʥʪʷʙʨʷ ʧʦ 4 ʦʢʪʷʙʨʷ. ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʣʦʚʘ ʦʪʤʝʯʝʥʦ 8 ʚʩʪʨʝʯ ʩ ʯʘʡʢʦʡ 

ʪʠʭʦʦʢʝʘʥʩʢʦʡ (ʚʩʝʛʦ 199 ʵʢʟ.), 8 ʚʩʪʨʝʯ ʩ ʛʣʫʧʳʰʦʤ ʩʚʝʪʣʦʡ ʤʦʨʬʳ (ʚʩʝʛʦ 521 ʵʢʟ.), 8 ʚʩʪʨʝʯ  

ʩ ʛʣʫʧʳʰʦʤ ʪʝʤʥʦʡ ʤʦʨʬʳ (ʚʩʝʛʦ 115 ʵʢʟ.), 8 ʚʩʪʨʝʯ ʩ ʤʘʝʚʢʦʡ (ʚʩʝʛʦ 67 ʵʢʟ.), 7 ʚʩʪʨʝʯ ʩ ʪʝʤʥʦ-

ʩʧʠʥʥʳʤ ʘʣʴʙʘʪʨʦʩʦʤ (ʚʩʝʛʦ 62 ʵʢʟ.), 5 ʚʩʪʨʝʯ ʩ ʙʝʣʦʩʧʠʥʥʳʤ ʘʣʴʙʘʪʨʦʩʦʤ (ʚʩʝʛʦ 24 ʵʢʟ.). ʅʝʦʙ-

ʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʩʪʨʝʯʝʥʥʳʭ ʦʩʦʙʝʡ ʙʝʣʦʩʧʠʥʥʦʛʦ ʘʣʴʙʘʪʨʦʩʘ  

(24 ʵʢʟ.) 16 ʵʢʟ. ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʧʦʣʦʚʦʟʨʝʣʳʤʠ ʦʩʦʙʷʤʠ ʚ ʧʝʩʪʨʦʤ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʥʘʨʷʜʝ 

(ʩʪʘʜʠʷ 2), ʘ 8 ʵʢʟ. ï ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʯʝʨʥʦ-ʙʝʣʦʤ ʥʘʨʷʜʝ (ʩʪʘʜʠʷ 3). 

ɺʦ ʚʨʝʤʷ ʚʩʝʭ ʰʝʩʪʠ ʷʨʫʩʦʧʦʩʪʘʥʦʚʦʢ, 5ï6 ʚʠʜʦʚ ʧʪʠʮ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʚʦʢʨʫʛ ʩʫʜʥʘ, ʥʦ 

ʘʪʘʢ ʧʪʠʮ ʥʘ ʢʨʶʯʢʠ ʩ ʥʘʞʠʚʢʦʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʇʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ ʩʤʝʨʪʥʦ-

ʩʪʠ ʤʦʨʩʢʠʭ ʧʪʠʮ ʥʝ ʙʳʣʦ ʥʠ ʦʜʥʦʛʦ ʧʦʧʘʜʘʥʠʷ ʧʪʠʮʳ ʥʘ ʢʨʶʯʢʠ ʷʨʫʩʘ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, 

ʯʪʦ ʥʘ ʢʘʞʜʦʤ ʧʦʚʦʜʮʝ ʩ ʢʨʶʯʢʦʤ ʙʳʣʦ ʟʘʢʨʝʧʣʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʟʘʱʠʪʳ ʫʣʦʚʘ ʦʪ ʦʙʲʝʜʘʥʠʷ 

ʭʠʱʥʠʢʘʤʠ, ʚʝʩʦʤ 3 ʢʛ. ʋʪʷʞʝʣʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʭʨʝʙʪʠʥʘ ʚʦ ʚʨʝʤʷ ʧʦʩʪʘʥʦʚʢʠ ʤʦʤʝʥʪʘʣʴʥʦ 

ʫʭʦʜʠʣʘ ʧʦʜ ʚʦʜʫ; ʧʪʠʮʳ ʧʨʦʩʪʦ ʥʝ ʫʩʧʝʚʘʣʠ ʧʨʦʠʟʚʝʩʪʠ ʘʪʘʢʫ ʥʘ ʢʨʶʯʢʠ ʩ ʥʘʞʠʚʢʦʡ. 

ɺ ʮʝʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʣʦʚʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʷʨʫʩʦʧʦʩʪʘʥʦʚʦʢ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʧʦʩʪʦʷʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ,  ʦʢʘʟʘʣʠʩʴ  ʦʯʝʥʴ ʥʠʟʢʠʤʠ. ʗʨʫʩʥʳʡ ʧʦʨʷʜʦʢ, ʩʥʘʙ-

ʞʝʥʥʳʡ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʟʘʱʠʪʳ ʫʣʦʚʘ ʦʪ ʦʙʲʝʜʘʥʠʷ ʭʠʱʥʠʢʘʤʠ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦʢʘ ʥʝ ʦʧʨʘʚʜʘʣ ʦʞʠʜʘʥʠʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʩʣʘ ʧʘʣʪʫʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʜʦʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʵʬʬʝʢ-

ʪʠʚʥʦ ʦʙʣʘʚʣʠʚʘʪʴ ʧʘʣʪʫʩ ʠ ʟʘʱʠʱʘʪʴ ʫʣʦʚ ʦʪ ʦʙʲʝʜʘʥʠʷ ʢʘʩʘʪʢʘʤʠ. 

ʈʝʡʩ ʗʄʉ çɺʦʩʪʦʢ-5è ʚ ʆʭʦʪʩʢʦʝ ʤʦʨʝ 10.09ï13.11.2019 

ɺʩʝʛʦ ʚ ʪʝʯʝʥʠʝ ʨʝʡʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 101 ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʪʠʮʘʤʠ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʦʪʤʝʯʝ-

ʥʦ 7 ʚʠʜʦʚ ʧʪʠʮ:  

ï ʛʣʫʧʳʰ ʪʝʤʥʦʡ ʠ ʩʚʝʪʣʦʡ ʤʦʨʬʳ ï ʙʳʣ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ  ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʚʠʜʦʤ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ, ʦʪʤʝʯʝʥ ʚ 100% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 25 ʜʦ 2 180 ʦʩʦʙʝʡ; 

ï ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʯʘʡʢʘ ï ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (93% ʥʘʙʣʶʜʝʥʠʡ) ʚ ʢʦʣʠʯʝʩʪ-

ʚʝ ʦʪ 1 ʜʦ 1 530 ʦʩʦʙʝʡ; 

ï ʤʦʝʚʢʘ ï ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (63,3% ʥʘʙʣʶʜʝʥʠʡ) ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 

5 ʜʦ 100 ʦʩʦʙʝʡ; 

ï ʪʝʤʥʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ ï ʚʩʪʨʝʯʘʣʩʷ ʚ 53,5% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 10 ʜʦ 

150 ʦʩʦʙʝʡ; 

ï ʯʝʨʥʦʥʦʛʠʡ ʘʣʴʙʘʪʨʦʩ ï ʦʪʤʝʯʝʥ ʚ 12% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 5 ʜʦ 20 ʦʩʦʙʝʡ; 

ï ʙʝʣʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ ï ʦʪʤʝʯʝʥ ʚ 4,9% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 1 ʜʦ 3 ʦʩʦʙʝʡ;  

ï ʩʝʨʳʡ ʙʫʨʝʚʝʩʪʥʠʢ ï ʦʪʤʝʯʝʥ ʚ 2,97% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 1 ʜʦ 3 ʦʩʦʙʝʡ. 

ʇʦʤʠʤʦ ʨʘʟʜʝʣʝʥʠʷ ʧʪʠʮ ʧʦ ʚʠʜʘʤ ʠ ʧʦʜʩʯʝʪʘ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʚʦ ʚʨʝʤʷ ʧʦʩʪʘʥʦʚʦʢ ʷʨʫʩʥʳʭ 

ʧʦʨʷʜʢʦʚ ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ ʘʪʘʢʠ ʧʪʠʮ ʥʘ ʷʨʫʩ (ʧʦʧʳʪʢʠ ʩʦʨʚʘʪʴ ʥʘʞʠʚʫ ʩ ʢʨʶʯʢʦʚ). ʊʘʢʞʝ ʚʦ 

ʚʨʝʤʷ ʚʳʙʦʨʦʢ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩʣʫʯʘʠ ʧʦʧʘʜʘʥʠʷ ʧʪʠʮ ʥʘ ʷʨʫʩ. ʍʦʪʷ ʜʨʫʛʠʝ ʚʠʜʳ ʧʪʠʮ ʪʘʢʞʝ 

ʩʦʚʝʨʰʘʣʠ ʧʦʧʳʪʢʫ ʩʦʨʚʘʪʴ ʥʘʞʠʚʫ ʩ ʢʨʶʯʢʦʚ, ʥʘ ʢʨʶʯʢʠ ʷʨʫʩʥʳʭ ʧʦʨʷʜʢʦʚ ʧʦʧʘʜʘʣʩʷ ʪʦʣʴʢʦ  

ʦʜʠʥ ʚʠʜ ʧʪʠʮ ï ʛʣʫʧʳʰ. 

ɻʣʫʧʳʰʠ. ɼʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʩʦʚʝʨʰʘʣʠ ʧʦʧʳʪʢʠ ʩʦʨʚʘʪʴ ʥʘʞʠʚʫ. ʉʦʚʝʨʰʘʣʠ ʦʪ 0,7  

ʜʦ 5 ʘʪʘʢ ʚ ʤʠʥʫʪʫ. 

ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʯʘʡʢʘ. ʕʪʦʪ ʚʠʜ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʩʦʚʝʨʰʘʣ ʘʪʘʢʠ ʥʘ ʷʨʫʩ ï ʦʪ 5 ʜʦ  10 ʘʪʘʢ  

ʚ ʤʠʥʫʪʫ. 

ɸʪʘʢ ʥʘ ʷʨʫʩ ʤʦʝʚʢʠ, ʘʣʴʙʘʪʨʦʩʦʚ ʠ ʙʫʨʝʚʝʩʪʥʠʢʘ ʥʝ ʦʪʤʝʯʝʥʦ. 

ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʨʝʡʩʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 12 ʩʣʫʯʘʝʚ ʧʦʧʘʜʘʥʠʷ ʧʪʠʮ ʥʘ ʷʨʫʩ. ʕʪʦ ʙʳʣʠ ʧʪʠʮʳ 

ʪʦʣʴʢʦ 1 ʚʠʜʘ ï ʛʣʫʧʳʰʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʧʪʠʮ ï 6 ʵʢʟʝʤʧʣʷʨʦʚ. ʇʨʠʯʠʥʦʡ ʛʠʙʝʣʠ 

ʧʪʠʮ ʷʚʣʷʣʦʩʴ ʧʦʧʘʜʘʥʠʝ ʥʘ ʢʨʶʯʦʢ ʷʨʫʩʘ ʚ ʧʦʧʳʪʢʝ ʩʦʨʚʘʪʴ ʥʘʞʠʚʫ. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʈʝʡʩ ʗʄʉ çɺʦʩʪʦʢ-4è ʚ ɹʝʨʠʥʛʦʚʦ ʤʦʨʝ 25.09ï11.11.2019 

ɺʩʝʛʦ ʚ ʪʝʯʝʥʠʝ ʨʝʡʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 45 ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʪʠʮʘʤʠ. ʆʪʤʝʯʝʥʦ 8 ʚʠʜʦʚ ʧʪʠʮ.  

ɻʣʫʧʳʰ ʩʚʝʪʣʘʷ ʤʦʨʬʘ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʧʪʠʮ, ʦʪʤʝʯʝʥ ʚ  96% ʥʘʙʣʶʜʝʥʠʡ 

ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 5 ʜʦ 700 ʦʩʦʙʝʡ. 

ɻʣʫʧʳʰ ʪʝʤʥʘʷ ʤʦʨʬʘ. ʊʘʢʞʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʧʪʠʮ, ʦʪʤʝʯʝʥ ʚ 98% ʥʘʙʣʶ-

ʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 5 ʜʦ 500 ʦʩʦʙʝʡ. 

ʊʠʭʦʦʢʝʘʥʩʢʘʷ ʯʘʡʢʘ. ʆʪʤʝʯʝʥʘ ʚ 64,4% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 5ï300 ʦʩʦʙʝʡ. 

ɺʦʩʪʦʯʥʦ-ʩʠʙʠʨʩʢʘʷ ʯʘʡʢʘ. ʆʪʤʝʯʝʥʘ ʚ 60% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 5ï300 ʦʩʦʙʝʡ. 

ʉʝʨʦʢʨʳʣʘʷ ʯʘʡʢʘ. ʆʪʤʝʯʝʥʘ ʚ 64,4% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 5ï100 ʦʩʦʙʝʡ. 

ɹʫʨʛʦʤʠʩʪʨ. ɺʩʪʨʝʯʘʣʩʷ ʚ 31% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 5ï50 ʦʩʦʙʝʡ. 

ʄʦʝʚʢʘ. ɺʩʪʨʝʯʘʣʘʩʴ ʚ 60% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 2ï40 ʦʩʦʙʝʡ. 

ʊʝʤʥʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ. ʆʪʤʝʯʝʥ ʚ 69% ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 1ï100 ʵʢʟʝʤʧʣʷʨʦʚ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʘʢ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʥʘ ʷʨʫʩ ʟʘ ʤʠʥʫʪʫ ʩʦʩʪʘʚʠʣʦ 16,4. 

ʅʘʠʙʦʣʝʝ  ʘʢʪʠʚʥʦ ʩʦʚʝʨʰʘʣʠ ʧʦʧʳʪʢʠ ʩʦʨʚʘʪʴ ʥʘʞʠʚʫ ʛʣʫʧʳʰʠ (ʠ ʪʝʤʥʘʷ, ʠ ʩʚʝʪʣʘʷ ʤʦʨ-

ʬʘ), ʥʘʠʤʝʥʝʝ ʘʢʪʠʚʥʦ ï ʪʝʤʥʦʩʧʠʥʥʳʡ ʘʣʴʙʘʪʨʦʩ. ʉʣʫʯʘʝʚ ʦʙʥʘʨʫʞʝʥʠʷ ʙʝʣʦʩʧʠʥʥʳʭ ʘʣʴʙʘʪ-

ʨʦʩʦʚ ʥʝ ʦʪʤʝʯʝʥʦ. 

ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʨʝʡʩʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʪʨʠ ʩʣʫʯʘʷ ʧʦʧʘʜʘʥʠʷ ʧʪʠʮ ʚ ʷʨʫʩ ï ʜʚʝ ʪʠʭʦʦʢʝʘʥʩʢʠʝ 

ʯʘʡʢʠ ʠ  ʛʣʫʧʳʰ ʩʚʝʪʣʦʡ ʤʦʨʬʳ. 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʘʨʥʳʭ ʩʪʨʠʤʝʨʥʳʭ ʣʠʥʠʡ ʠʤʝʝʪ ʥʝʢʦʪʦ-

ʨʝr ʦʛʨʘʥʠʯʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʣʦʞʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʢʦʥʩʪ-

ʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʫʜʦʚ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ çʤʦʨʩʢʠʝ ʧʪʠʮʳ ï ʷʨʫʩʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦè ʤʦʛʫʪ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʩʨʝʜʩʪʚʘ ʦʪʧʫʛʠʚʘʥʠʷ ʧʪʠʮ ï ʦʜʠʥʦʯʥʳʝ ʩʪʨʠʤʝʨʥʳʝ ʣʠʥʠʠ. ɺ ʧʣʘʥʝ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʥʘ-

ʞʠʚʳ ʠ ʫʨʦʚʥʷ ʩʤʝʨʪʥʦʩʪʠ ʧʪʠʮ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʨʷʜʫ ʩ ʜʘʥʥʳʤʠ ʧʦ ʯʘʩʪʦʪʝ ʧʦʧʘʜʘʥʠʷ ʧʪʠʮ 

ʥʘ ʢʨʶʯʢʠ, ʧʦʢʘʟʳʚʘʶʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʜʠʥʦʯʥʳʭ ʩʪʨʠʤʝʨʥʳʭ ʣʠʥʠʡ.  

ʕʢʠʧʘʞʘʤʠ ʷʨʫʩʦʣʦʚʦʚ ʦʜʠʥʦʯʥʳʡ ʩʪʨʠʤʝʨ ʧʨʠʤʝʥʷʣʩʷ ʧʦʯʪʠ ʧʨʠ ʢʘʞʜʦʡ ʧʦʩʪʘʥʦʚʢʝ ʷʨʫ-

ʩʘ. ɺʦ ʚʨʝʤʷ ʜʦʥʥʦʛʦ ʷʨʫʩʥʦʛʦ ʧʨʦʤʳʩʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʠʥʦʯʥʦʡ ʩʪʨʠʤʝʨʥʦʡ ʣʠʥʠʠ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʪʠʭʫʶ ʧʦʛʦʜʫ ʠ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʚ ʧʨʠʣʦʚʝ (ʥʘ ʷʨʫʩʝ) ʧʦʛʠʙʰʠʭ ʧʪʠʮ ʙʳʣʦ ʦʪʤʝʯʝ-

ʥʦ ʦʯʝʥʴ ʤʘʣʦ. ɺ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ ʠ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʪʝʤʥʦʪʳ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʨʠʤʝʨʘ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʣʩʷ.  

 

ʃʠʪʝʨʘʪʫʨʘ 
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ɺ ʨʘʙʦʪʝ ʜʘʥ ʦʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚ ʠʥʪʝʨʝʩʘʭ ʦʩʚʦʝʥʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʠ ʧʨʦʤʳʩʣʘ ʢʘʣʴʤʘʨʦʚ. ɺ ʤʘʪʝʨʠʘʣʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʨʦʣʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʚʝʜʝʥʠʠ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ. ʇʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʜʞʠʛʛʝʨʥʦʛʦ ʧʨʦʤʳʩʣʘ 

ʢʘʣʴʤʘʨʦʚ ʥʘ ʩʚʝʪ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʫʶ ʨʝʛʫʣʷʮʠʶ ʠʭ ʧʦʚʝʜʝʥʠʷ, ʚʢʣʶʯʘʷ ʧʦʣʷʨʠʟʘ-

ʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʣʷ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʦʪʥʦʰʝʥʠʡ ʩ ʚʥʝʰʥʠʤʠ ʬʠʟʠ-

ʯʝʩʢʠʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ ʥʘ ʵʪʦʤ ʚʠʜʝ ʧʨʦʤʳʩʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʷʨʠʟʘʮʠʦʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʛʦʣʦʚʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ, ʢʘʣʴʤʘʨ, ʜʞʠʛʛʝʨʥʳʝ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʷʨʫʩʘ. 
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RESEARCHES REVIEW OF CEPHALOPODS POLARIZATION SENSITIVITY  
 

The studies of the cephalopods polarization sensitivity and the distribution of polarized light in seawater  

in order to develop methods and means of squid fishing intensifying were presented in the article. The high role of 

polarizing sensitivity in the cephalopods behavior was noted in the research materials. When improving the jigger 

squids fishing for light, one should consider the neurohumoral regulation of their behavior, including the polariza-

tion component of the artificial light field into the total picture of relations with external physical disturbances  

in this type of fishing. 

Key words: polarization sensitivity, cephalopods, squid, vertical jigger tiers. 
 

 

ʇʦʜ ʦʧʪʦʤʦʪʦʨʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʙʝʟʫʩʣʦʚʥʦʝ ʨʝʬʣʝʢʪʦʨʥʦʝ ʜʚʠʞʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʚ ʟʨʠʪʝʣʴʥʦʤ ʧʦʣʝ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʪʠʧʘ ʦʧʪʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ. ʇʝʨʚʳʡ ï ʜʚʠʞʝʥʠʝ 

ʛʣʘʟ, ʛʦʣʦʚʳ ʠ ʪʫʣʦʚʠʱʘ. ɺʪʦʨʦʡ ï ʧʝʨʝʤʝʱʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʟʘ ʜʚʠʞʫʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ [1].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʨʦʤʳʩʝʣ ʢʘʣʴʤʘʨʘ ʥʘ ʩʚʝʪ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʷʨʫʩʘʤʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʫʜʝʨʞʘʥʠʷ ʢʘʣʴʤʘʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʩʚʝʪʦʚʦʝ ʧʦʣʝ. ʅʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʵʢʩʧʦ-

ʥʝʥʮʠʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ [2].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʦʣʦʚʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ ʩʧʦʩʦʙʥʳ ʨʘʟʣʠʯʘʪʴ ʠʟʤʝʥʝʥʠʝ ʫʛʣʘ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝ-

ʪʘ, ʪ. ʝ. ʦʙʣʘʜʘʶʪ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. ʇʦʣʷʨʠʟʘʮʠʦʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʷʚ-

ʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʩʝʭ ʚʠʟʫʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ [3]. ʇʦʣʷʨʠʟʘ-

ʮʠʦʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʘʪʴ ʩʚʝʪ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʠ/ʠʣʠ ʫʛʣʘʤʠ ʧʦʣʷʨʠʟʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʷʨʢʦʩʪʠ ʠ ʮʚʝʪʘ [4]. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʧʦʜ ʚʦʜʦʡ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʩʦʣʥʮʘ (ʠʣʠ ʣʫʥʳ), 

ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʜʳ, ʛʣʫʙʠʥʳ ʠ ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʤʦʨʩʢʦʝ ʜʥʦ ʠʣʠ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʚʦʜʳ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʩʪʦʷʥʩʪʚʦ ʩʧʝʢʪʨʘ ʫʛʣʘ ʠ ʩʪʝʧʝʥʠ ʧʦʣʷʨʠʟʘʮʠʠ ʧʦʜʚʦʜʥʦʛʦ 

ʩʚʝʪʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʠʝʥʪʘʮʠʠ ʛʦʣʦʚʦʥʦʛʠʭ,  ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʚʠ-

ʜʦʚ ʨʳʙ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. ʊʘʢʞʝ ʵʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪ-
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ʩʷ, ʯʪʦʙʳ ʥʘʭʦʜʠʪʴ ʜʦʙʳʯʫ ʠ, ʚʦʟʤʦʞʥʦ, ʜʣʷ ʨʷʜʘ ʜʨʫʛʠʭ ʚʠʟʫʘʣʴʥʳʭ ʟʘʜʘʯ. ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʝ 

ʨʝʮʝʧʪʦʨʳ ʤʦʨʩʢʠʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʚʝʪʫ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʦʢʦʣʦ 

500 ʥʤ. ʉʧʝʢʪʨʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʜʣʠʥ ʚʦʣʥ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʤʠʥʠʤʘʣʴʥʳʡ ʩʧʘʜ 

ʧʦʣʷʨʠʟʘʮʠʠ, ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʚʝʪʘ ʚ ʧʨʦʟʨʘʯʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʝ [5]. 

ʇʝʨʚʳʝ ʨʘʙʦʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʙʦʣʦʚʩʪʚʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʠ ʢʘʣʴʤʘʨʘ ʧʨʦʚʦʜʠʣʠʩʴ ɸ.ʀ. ʇʦʣʫʪʦʚʳʤ, ʢʦʪʦʨʳʡ ʚʳʜʚʠʥʫʣ ʛʠʧʦʪʝʟʫ ʦ ʧʨʠʯʠʥʝ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʚʝʪʦʚʳʭ ʧʦʣʷʭ, ʧʨʠʤʝʥʷʝʤʳʭ  

ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʙʦʣʦʚʩʪʚʝ, ʠ ʝʝ ʩʚʷʟʠ ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʚʟʚʝʩʠ. ʀʤ ʞʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʩʧʳʪʘʥʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʘʷ ʣʶʩʪʨʘ  ʜʣʷ ʧʨʦʤʳʩʣʘ ʢʘʣʴ-

ʤʘʨʘ. ɽʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 11%. ʊʘʢʞʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʩʥʘʱʝʥʠʝ ʢʘʣʴʤʘʨʦʣʦʚʥʳʭ 

ʩʫʜʦʚ ʛʠʨʣʷʥʜʘʤʠ ʩ ʠʟʤʝʥʷʝʤʳʤ ʫʛʣʦʤ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ [6]. 

ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʦʙʲʝʤʘ ʤʦʨʩʢʦʡ ʚʦʜʳ ʩʣʘʙʦʧʦʣʷʨʠʟʦʚʘʥʥʳʤ ʩʚʝʪʦʤ  ʧʦʩʣʝʜʥʠʡ, ʧʨʦʭʦʜʷ 

ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʚʦʟʜʫʭ ï ʚʦʜʘ, ʧʦʣʫʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʣʷʨʠʟʘʮʠʶ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʝʷʥʠʝ ʩʚʝʪʘ ʥʘ ʚʟʚʝʩʷʭ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʪʝʨʨʠʛʝʥʥʦʛʦ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʷʨʠʟʘʮʠʠ ʨʘʩʩʝʷʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦ ʤʝʨʝ ʫʚʝ-

ʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʟʚʝʩʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʪʝʧʝʥʴ ʧʦʣʷʨʠʟʘʮʠʠ. ɽʩʣʠ ʚ ʦʙʣʫʯʘʝʤʦʤ ʦʙʲʝʤʝ ʚʟʚʝʩʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʣʢʠʤʠ ʬʦʨʤʘʤʠ, ʩʦʠʟʤʝʨʠʤʳʤʠ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʩʚʝʪʘ, ʨʘʩʩʝʷʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ 

ʨʝʣʝʝʚʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʧʦʣʷʨʠʟʘʮʠʠ ʙʫʜʝʪ ʚʳʩʦʢʦʡ, ʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷ-

ʨʠʟʘʮʠʠ  ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʤ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʚ ʧʦʣʝ ʢʨʫʧʥʳʭ ʬʦʨʤ ʧʣʘʥʢʪʦʥʘ ʧʦʣʷʨʠʟʘʮʠʦʥ-

ʥʘʷ ʢʘʨʪʠʥʘ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ: ʫʤʝʥʴʰʘʝʪʩʷ ʩʪʝʧʝʥʴ ʠ ʤʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘ-

ʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʢʨʫʧʥʳʝ ʬʦʨʤʳ 

ʚʟʚʝʩʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʊʘʢ ʢʘʢ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʨʠʛʝʥʥʳʭ ʚʟʚʝʩʝʡ ʠ ʬʠʪʦʧʣʘʥʢ-

ʪʦʥʘ ʠʭ ʦʨʠʝʥʪʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʜʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ ʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʩʝʷʥʥʦʛʦ ʥʘ ʥʠʭ ʩʚʝʪʘ ʪʘʢʞʝ ʥʝ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ [6].  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʙʳʣʘ ʠʟ-

ʛʦʪʦʚʣʝʥʘ ʤʠʰʝʥʴ, ʨʘʟʤʝʨʦʤ 1Ĭ1 ʤ. ʅʘ ʤʠʰʝʥʠ ʨʘʟʤʝʱʘʣʠʩʴ ʜʚʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʬʠʣʴʪʨʘ, 

ʧʦʣʷʨʠʟʫʶʱʠʭ ʩʚʝʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ, ʣʠʩʪ ʚʳʩʦʢʦ ʦʪʨʘʞʘʶʱʝʛʦ 

ʜʝʧʦʣʷʨʠʟʘʪʦʨʘ ʠ ʣʠʩʪ ʧʣʘʩʪʠʢʘ, ʦʢʨʘʰʝʥʥʦʛʦ ʚ ʯʝʨʥʳʡ ʮʚʝʪ. ʈʘʟʤʝʨ ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ ʤʠʰʝʥʠ 

0,5Ĭ0,5 ʤ. ʏʘʩʪʠʯʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʫʤʝʥʴʰʘʣʘʩʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

ʜʦ ʮʝʣʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʯʘʩʪʠʯʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʥʘ 50% ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,25ï3 ʤ, ʜʦ 0% 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10ï15 ʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʟʨʘʯʥʦʩʪʠ  ʚʦʜʳ (ʦʪ 8 ʜʦ 40 ʤ). ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʠʧʘʭ ʚʦʜ ʩʧʘʜ ʧʦʣʷʨʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʥʠʟʢʠʤ ʚ ʜʠʘʧʘʟʦʥʝ 

510ï580 ʥʤ. ʅʘʚʠʛʘʮʠʷ, ʦʙʥʘʨʫʞʝʥʠʝ ʜʦʙʳʯʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʦʛʨʘʥʠʯʝʥʳ ʨʘʩʩʪʦʷʥʠʷ-

ʤʠ ʠʣʠ ʛʣʫʙʠʥʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʫʟʦʨʳ ʧʦʣʷʨʠʟʘʮʠʠ. ɺ ʚʦʜʝ ʩ ʥʠʟʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ 

ʜʘʣʴʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ [7]. 

ʆʙʟʦʨ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʦʣʦ-

ʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ. ʇʦʩʢʦʣʴʢʫ ʫʩʪʨʦʡʩʪʚʦ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ ʛʦʣʦʚʦʥʦʛʠʭ ʩʭʦʞʠ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, 

ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʚʦ ʤʥʦʛʦʤ ʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʚʠʜʳ, ʠʤʝʶʱʠʝ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ 

ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʢʘʣʴʤʘʨ (Todarodes pacificus) ʠ ʢʘʣʴʤʘʨ ɹʘʨʪʨʘʤʘ (Ommastrephes bartrami). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʝʪʯʘʪʢʪʠ ʛʣʘʟ ʛʦʣʦʚʦʥʦʛʠʭ ʚʠʜʦʚ Sepia plangon, Octopus cyanea, Sepioteuthis 

lessoniana ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʪʨʠ ʚʠʜʘ ʦʙʣʘʜʘʶʪ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʦʣʷʨʠʟʘʮʠʦʥ-

ʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʠ ʫ ʢʘʞʜʦʛʦ ʚʠʜʘ ʝʩʪʴ ʦʙʣʘʩʪʴ ʥʘ ʩʝʪʯʘʪʢʝ, ʩʦʜʝʨʞʘʱʘʷ ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʧʣʦʪʥʦʩʪʠ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʚ ʬʦʨʤʝ ʧʦʣʦʩʳ ʫ ʢʘʨʘʢʘʪʠʮʳ ʠ ʦʩʴʤʠʥʦʛʘ ʠ ʧʷʪʥʘ ʚ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʟʦʥʝ ʩʝʪʯʘʪʢʠ ʫ ʢʘʣʴʤʘʨʘ. ɺ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʬʦʪʦʨʝʮʝʧ-

ʪʦʨʦʚ  ʩʦʩʪʘʚʠʣʦ >87 600 ʜʣʷ Octopus cyanea, >77 500 ʜʣʷ Sepioteuthis lessoniana, >62 500 ʜʣʷ 

Sepia plangon. ʊʦʧʦʛʨʘʬʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʦʡ ʟʨʘʯʢʘ, W-ʦʙʨʘʟʥʦʡ 

ʜʣʷ Sepia plangon, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚʳʪʷʥʫʪʦʡ  ʜʣʷ Octopus  cyanea, U-ʦʙʨʘʟʥʦʡ ʜʣʷ Sepioteuthis 

lessoniana. ʌʦʨʤʘ ʟʨʘʯʢʘ ʠ ʪʦʧʦʣʦʛʠʷ ʩʝʪʯʘʪʢʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ  ʚʠʜʦʚ ʩʚʷʟʘʥʳ ʩʦ ʩʨʝʜʦʡ ʠʭ ʦʙʠ-

ʪʘʥʠʷ. ɿʨʝʥʠʝ ʦʩʴʤʠʥʦʛʦʚ  ʠ ʢʘʨʘʢʘʪʠʮ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʞʠʟʥʠ ʥʘʭʦʜʷʱʠʭʩʷ ʫ ʜʥʘ, ʘʜʘʧʪʠʨʦʚʘʥʦ 

ʜʣʷ ʣʫʯʰʝʛʦ ʨʘʟʨʝʰʝʥʠʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɿʨʝʥʠʝ ʢʘʣʴʤʘʨʘ Sepioteuthis lessoniana 

ʧʨʠʩʧʦʩʦʙʣʝʥʦ ʜʣʷ ʧʝʣʘʛʠʘʣʠ [8]. 

ʆʧʪʦʤʦʪʦʨʥʘʷ ʨʝʘʢʮʠʷ ʢʘʣʴʤʘʨʘ Sepioloidea lineolata ʥʘ ʜʚʠʞʫʱʝʝʩʷ ʧʦʣʷʨʠʟʦʚʘʥʥʦʝ ʩʚʝʪʦ-

ʚʦʝ ʧʦʣʝ  ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɾʠʚʦʪʥʦʝ ʧʦʤʝʱʘʣʦʩʴ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝ-

ʟʝʨʚʫʘʨ ʩ ʧʨʦʟʨʘʯʥʳʤʠ ʩʪʝʥʢʘʤʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʚʨʘʱʘʣʩʷ ʦʧʪʦʤʦʪʦʨʥʳʡ ʙʘʨʘʙʘʥ ʜʠʘʤʝʪʨʦʤ 

36 ʩʤ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʠ ʪʠʧʘ ʙʘʨʘʙʘʥʘ. ʇʝʨʚʳʡ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ  ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʯʝʨʥʳʤʠ 
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ʠ ʙʝʣʳʤʠ ʧʦʣʦʩʘʤʠ ʰʠʨʠʥʦʡ 8Ü (ʦʙʳʯʥʳʡ ʙʘʨʘʙʘʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʪʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ). 

ɺʪʦʨʦʡ ï ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʡ ʬʠʣʴʪʨ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (0Ü), ʩʟʘʜʠ ʦʢ-

ʣʝʝʥʥʳʡ ʙʝʣʦʡ ʙʫʤʘʛʦʡ (ʢʦʥʪʨʦʣʴʥʳʡ ʙʘʨʘʙʘʥ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ). ʊʨʝʪʠʡ ï 

ʥʘʙʦʨ ʯʝʨʝʜʫʶʱʠʭʩʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʬʠʣʴʪʨʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜ  ʫʛʣʘʤʠ 0Ü, 45Ü, 90Ü  

ʠ 135Ü, ʰʠʨʠʥʦʡ 8Ü, ʩʟʘʜʠ ʦʢʣʝʝʥʥʳʡ ʙʝʣʦʡ ʙʫʤʘʛʦʡ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʙʘʨʘʙʘʥ). ɹʘʨʘʙʘʥʳ 

ʧʨʝʜʲʷʚʣʷʣʠʩʴ ʧʦʦʯʝʨʝʜʥʦ. Sepioloidea lineolata  ʚ ʦʪʚʝʪ ʥʘ ʚʨʘʱʝʥʠʝ  ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʙʘʨʘ-

ʙʘʥʦʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʦʧʪʦʤʦʪʦʨʥʳʝ  ʨʝʘʢʮʠʠ ʧʝʨʚʦʛʦ ʪʠʧʘ (ʜʚʠʞʝʥʠʝ ʛʣʘʟ), ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ 12 ʛʨʘʜʫʩʦʚ ʚ ʩʝʢʫʥʜʫ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʘʢʪʠʢʦʡ ʦʭʦʪʳ ʠʟ ʟʘʩʘʜʳ, ʭʘ-

ʨʘʢʪʝʨʥʦʡ ʜʣʷ ʵʪʦʛʦ ʜʦʥʥʦʛʦ ʚʠʜʘ ʢʘʣʴʤʘʨʘ. ʆʙʣʘʩʪʠ ʥʘ ʩʝʪʯʘʪʢʝ, ʩʦʜʝʨʞʘʱʠʝ ʦʜʠʥʘʢʦʚʳʡ  ʫʨʦ-

ʚʝʥʴ ʧʣʦʪʥʦʩʪʠ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʫ Sepioloidea lineolata, ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʬʦʨʤʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʣʦʩʳ, ʢʦʨʨʝʣʠʨʫʶʱʝʡ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʱʝʣʴʶ ʟʨʘʯʢʘ. ʂʦʣʠʯʝʩʪʚʦ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʚ ʟʦʥʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʦʩʪʘʚʠʣʦ >87 600 [9].  

ʀʩʩʣʝʜʦʚʘʥʠʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʜʣʷ ʢʘʨʘʢʘʪʠʮ ʚʠʜʦʚ Sepia plangon ʠ Sepia 

mestus, ʚʳʷʚʠʣʦ ʨʝʘʢʮʠʠ ʚʪʦʨʦʛʦ ʪʠʧʘ.  ʆʙʘ ʚʠʜʘ ʜʚʠʛʘʣʠʩʴ ʟʘ ʚʨʘʱʘʶʱʠʤʠʩʷ ʙʘʨʘʙʘʥʘʤʠ ʧʝʨ-

ʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʪʠʧʦʚ. ʊʦ ʝʩʪʴ ʩʣʝʜʦʚʘʣʠ ʟʘ ʧʦʣʦʩʦʡ ʩ ʠʟʤʝʥʝʥʥʳʤ ʫʛʣʦʤ ʧʦʣʷʨʠʟʘʮʠʠ (ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʦʩʝʜʥʠʭ ʧʦʣʦʩ) ʠ ʟʘ ʦʙʳʯʥʳʤ ʙʘʨʘʙʘʥʦʤ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʧʪʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ [10]. 

ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʨʦʣʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ  ʚ ʧʦʚʝʜʝʥʠʠ ʢʘʨʘʢʘʪʠʮʳ ʢʘʢ 

ʭʠʱʥʠʢʘ, ʙʳʣʦ ʠʟʫʯʝʥʦ ʦʭʦʪʥʠʯʴʝ ʧʦʚʝʜʝʥʠʝ  Sepia officinalis ʧʫʪʝʤ ʧʨʝʜʲʷʚʣʝʥʠʷ  ʜʚʠʞʫʱʠʭʩʷ 

ʨʳʙ ʚʠʜʘ Peprilus triacanthus . ʏʘʩʪʴ ʨʳʙ ʙʳʣʘ ʧʨʝʜʲʷʚʣʝʥʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ, ʯʘʩʪʴ ʯʝʨʝʟ ʜʝ-

ʧʦʣʷʨʠʟʫʶʱʠʡ ʬʠʣʴʪʨ  (ʧʣʘʩʪʠʥʳ ʬʠʣʴʪʨʘ ʨʘʟʚʦʨʘʯʠʚʘʣʠʩʴ ʧʦʜ ʨʘʟʣʠʯʥʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ). 

ʂʘʨʘʢʘʪʠʮʳ ʦʪʜʘʣʠ ʧʨʝʜʧʦʯʪʝʥʠʝ  ʨʳʙʝ (ʘʪʘʢʘ ʩʦʚʝʨʰʘʣʘʩʴ ʩ ʨʘʩʩʪʦʷʥʠʷ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʠʥʘ ʪʝʣʘ 

ʢʘʨʘʢʘʪʠʮʳ) ʩ ʥʦʨʤʘʣʴʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʧʦʣʷʨʠʟʘʮʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʷʨʠ-

ʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ  ʚ ʦʭʦʪʥʠʯʴʝʤ ʧʦʚʝʜʝʥʠʠ Sepia officinalis. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

Sepia officinalis ʠʩʧʦʣʴʟʫʝʪ ʧʦʣʷʨʠʟʘʮʠʦʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʯʪʦʙʳ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʟʘʱʠʪ-

ʥʳʡ ʢʘʤʫʬʣʷʞ Peprilus triacanthus [11]. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʝʨʷʣʘʩʴ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʛʦ 

ʟʨʝʥʠʷ ʩ ʧʨʝʜʲʷʚʣʝʥʠʝʤ ʩʚʦʙʦʜʥʦ ʧʣʘʚʘʶʱʠʤ ʛʦʣʦʚʦʥʦʛʠʤ ʤʦʣʣʶʩʢʘʤ (Sepia plangon, Sepioloidea 

lineolata, Sepioteuthis lessoniana) ʠ ʨʳʙʘʤ (Chromis viridis, Pomacentrus amboinensis, Carassius 

auratus,  Danio rerio) ʥʘʜʚʠʛʘʶʱʠʭʩʷ ʠ ʫʜʘʣʷʶʱʠʭʩʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʥʝʧʦʣʷʨʠʟʦʚʘʥʥʦʤ (ʯʝʨʥʦ-

ʙʝʣʦʤ) ʠ ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʚʠʜʝ. ɹʳʣʠ ʧʨʝʜʲʷʚʣʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ,  ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʚʨʦʞʜʝʥʥʳʝ 

ʨʝʘʢʮʠʠ (ʪʘʢʠʝ ʢʘʢ ʧʦʙʝʛ ʦʪ ʥʘʜʚʠʛʘʶʱʝʛʦʩʷ, ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʚ ʨʘʟʤʝʨʘʭ ʦʙʲʝʢʪʘ ʠ ʧʨʝʩʣʝʜʦʚʘ-

ʥʠʝ ʥʝʙʦʣʴh ʦʛʦ ʫʜʘʣʷʶʱʝʛʦʩʷ ʦʙʲʝʢʪʘ, ʧʦʜʦʙʥʦʛʦ ʜʦʙʳʯʝ).  ʆʪʤʝʯʘʣʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʦʪʚʝʪʳ 

ʛʦʣʦʚʦʥʦʛʠʭ ʢ ʥʘʜʚʠʛʘʶʱʠʤʩʷ, ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʚ ʨʘʟʤʝʨʘʭ ʦʙʲʝʢʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ  

ʚ ʥʝʧʦʣʷʨʠʟʦʚʘʥʥʦʤ (ʯʝʨʥʦ-ʙʝʣʦʤ) ʠ ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʚʠʜʝ. ʀʩʧʳʪʫʝʤʳʝ ʨʳʙʳ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʥʘʜ-

ʚʠʛʘʶʱʠʡʩʷ ʦʙʲʝʢʪ ʚ ʥʝʧʦʣʷʨʠʟʦʚʘʥʥʦʤ (ʯʝʨʥʦ-ʙʝʣʦʤ) ʚʠʜʝ, ʥʦ ʥʝ ʧʨʦʷʚʣʷʣʠ ʨʝʘʢʮʠʠ  ʧʨʠ ʧʨʝʜʲ-

ʷʚʣʝʥʠʠ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɻʦʣʦʚʦʥʦʛʠʝ ʠ ʨʳʙʳ ʥʝ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʥʝʙʦʣʴʰʦʡ ʫʜʘ-

ʣʷʶʱʠʡʩʷ ʦʙʲʝʢʪ, ʧʦʜʦʙʥʳʡ ʜʦʙʳʯʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ  ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ 

ʜʠʟʘʡʥʦʤ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʆʪʩʫʪʩʪʚʠʝ ʦʪʚʝʪʘ ʨʳʙ ʥʘ ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʥʠʮʫ 

ʤʝʞʜʫ ʛʦʣʦʚʦʥʦʛʠʤʠ ʠ ʨʳʙʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʟʨʝ-

ʥʠʷ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʦʣʦʚʦʥʦʛʠʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʩʚʝʪ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʠ  

ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʭʠʱʥʠʢʦʚ, ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦ ʫ ʨʳʙ ʨʦʣʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʟʨʝʥʠʷ ʚ ʧʠʱʝʚʦʤ ʧʦ-

ʚʝʜʝʥʠʠ ʩʪʦʣʴ ʞʝ ʚʳʩʦʢʘ. ɺʦʟʤʦʞʥʦ, ʦʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʮʝʣʝʡ ʥʘʚʠʛʘʮʠʠ ʠ ʦʨʠʝʥʪʘ-

ʮʠʠ. ʇʦʣʷʨʠʟʘʮʠʦʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʜʦʩʪʘʪʦʯʥʳʡ 

ʤʝʭʘʥʠʟʤ  ʦʙʥʘʨʫʞʝʥʠʷ, ʢʦʛʜʘ ʜʨʫʛʠʝ ʚʠʟʫʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʦʪʩʫʪʩʪʚʫʶʪ [12]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʘʨʘʢʘʪʠʮ ʚʠʜʘ Sepia prashadi ʠ Sepia 

pharaonis ʧʨʦʚʝʜʝʥʦ ʚ ʚʦʜʝ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʟʨʘʯʥʦʩʪʠ. ʂʘʨʘʢʘʪʠʮʘʤ ʙʳʣʠ ʧʨʝʜʲʷʚʣʝ-

ʥʳ ʥʘʜʚʠʛʘʶʱʠʝʩʷ ʠ ʫʜʘʣʷʶʱʠʝʩʷ ʦʙʳʯʥʳʝ ʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʦʜʝ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʧʨʦʟʨʘʯʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʝ ʢʘʨʘʢʘʪʠʮʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʧʦʣʷʨʠʟʘ-

ʮʠʦʥʥʦʝ ʟʨʝʥʠʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʠʱʥʠʢ. ʆʙʘ ʚʠʜʘ ʩ ʧʦʥʠʞʝʥʠʝʤ ʧʨʦʟʨʘʯ-

ʥʦʩʪʠ ʚʦʜʳ ʩʠʣʴʥʝʝ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʝ, ʯʝʤ ʥʘ ʦʙʳʯʥʦʝ, ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ. 

ʇʦʣʷʨʠʟʘʮʠʷ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʡ ʢʘʥʘʣ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʭʠʱʥʠʢʘ ʠ ʜʦʙʳʯʠ  

ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ  ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʘʩʪʘ ʮʝʣʠ [13]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʨʦʣʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʚʝʜʝ-

ʥʠʠ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʠ ʙʦʣʝʝ ʥʠʟʢʫʶ ʨʳʙ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʛʦʣʦʚʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ ʧʦʢʘ-

ʟʘʣʠ ʦʧʪʦʤʦʪʦʨʥʳʝ ʨʝʘʢʮʠʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʪʠʧʦʚ ʥʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʩʪʠʤʫʣʳ, ʩʦʧʦʩʪʘʚʠ-
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ʤʳʝ ʩ ʨʝʘʢʮʠʷʤʠ ʥʘ ʦʙʳʯʥʳʝ ʩʪʠʤʫʣʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʥʥʦ ʥʘ ʧʨʦʤʳʩʣʝ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣ-

ʣʶʩʢʦʚ (ʢʘʣʴʤʘʨʦʚ) ʥʘ ʩʚʝʪ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʷʨʠʟʘʮʠ-

ʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʣʷ ʪʨʝʙʫʝʪʩʷ ʵʢʩʧʦ-

ʥʝʥʮʠʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤʫ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʦʩʪʘ ʫʣʦʚʘ, ʥʘʨʘʱʠʚʘʥʠʶ ʩʪʦʠʤʦʩʪʠ ʨʘʩʭʦʜʦʚ ʥʘ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ.  ɼʘʣʴʥʦʩʪʴ  ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ  ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʦʧʪʦʤʦ-

ʪʦʨʥʳʭ ʨʝʘʢʮʠʡ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʣʷ ʩʫʜʥʘ.  

ɺ ʚʦʜʝ ʩ ʥʠʟʢʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʨʘʩʪʝʪ, ʧʦʩʢʦʣʴʢʫ ʜʘʣʴ-

ʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ. ʇʦʣʷʨʠʟʘ-

ʮʠʦʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʜʦʩʪʘʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʢʦʛʜʘ ʜʨʫʛʠʝ ʚʠʟʫʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʦʪʩʫʪʩʪʚʫʶʪ.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʪʦʤ,  ʢʘʢʠʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʣʷ ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʥʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʚʟʚʝʩʠ.  

ɺ ʠʥʪʝʨʝʩʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʪʨʝʙʫʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʧʨʦʤʳʩʣʦʚʳʭ 

ʚʠʜʦʚ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʚʝʪʦʚʳʭ ʧʦʣʷʭ, ʧʨʠ-

ʤʝʥʷʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʙʦʣʦʚʩʪʚʝ ʠ ʠʭ ʩʚʷʟʠ ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʚʟʚʝʩʠ. 

ʇʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʜʞʠʛʛʝʨʥʦʛʦ ʧʨʦʤʳʩʣʘ ʢʘʣʴʤʘʨʦʚ ʥʘ ʩʚʝʪ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʫʶ ʨʝʛʫʣʷʮʠʶ ʠʭ ʧʦʚʝʜʝʥʠʷ, ʚʢʣʶʯʘʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʦʣʷ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʦʪʥʦʰʝʥʠʡ ʩ ʚʥʝʰʥʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ 

ʥʘ ʵʪʦʤ ʚʠʜʝ ʧʨʦʤʳʩʣʘ. 
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ʇʆʀʉʂ ʅɸʊʋʈɸʃʔʅʓʍ ʇʀʑɽɺʓʍ ɸʊʊʈɸʂʊɸʅʊʆɺ  

ɺ ʈɸʎʀʆʅɽ ʂʀɾʋʏɸ (ONCORHYNCHUS KISUTCH) 

 
ʄʝʪʦʜʦʤ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʘ ʚʢʫʩʦʚʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʚʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ 

ʧʷʪʠ ʧʠʱʝʚʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʢʠʞʫʯʘ (Oncorhynchus kisutch). ʊʝʩʪʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʤʦʣʦʜʠ ʢʠʞʫʯʘ 

ʜʣʠʥʦʡ ʪʝʣʘ ʦʪ 5 ʜʦ 10 ʩʤ (TL). ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʝʩʪʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚʳʭ ʛʨʘʥʫʣ ʩʦʩʪʘʚʣʷʣʘ 

300, 500, ʠ 1000 ʛ/ʣ. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʵʢʩʪʨʘʢʪʳ ʛʠʜʨʦʙʠʦʥʪʦʚ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʳʤ ʚʢʫʩʦʤ ʜʣʷ ʢʠʞʫʯʘ, ʢʨʦʤʝ ʛʨʘʥʫʣ ʩ ʵʢʩʪʨʘʢʪʦʤ ʤʦʪʳʣʷ (ʠʥʜʠʬʬʝʨʝʥʪʥʳʡ ʩʪʠʤʫʣ). ʅʘʠʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʙʳʣʠ ʛʨʘʥʫʣʳ ʩ ʵʢʩʪʨʘʢʪʦʤ ʢʨʝʚʝʪʢʠ ʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʦʩʢʦʣʴ-

ʢʫ ʦʥʠ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʠ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʛʨʘʥʫʣ ʜʦ 98%. ɻʨʘʥʫʣʳ ʢʦʨʤʘ, ʚʳʤʦʯʝʥʥʳʝ ʚ ʚʦʜʥʦʤ 

ʵʢʩʪʨʘʢʪʝ ʤʦʪʳʣʷ, ʠʤʝʣʠ ʠʥʜʠʬʬʝʨʝʥʪʥʳʡ ʚʢʫʩ, ʪ. ʝ. ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʧʦʪʨʝʙ-

ʣʝʥʠʷ ʩʫʭʠʭ ʛʨʘʥʫʣ ʢʦʨʤʘ.  

  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʞʫʯ, ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʧʠʱʝʚʦʝ ʧʦʚʝʜʝʥʠʝ, ʚʢʫʩʦʚʳʝ ʩʪʠʤʫʣʳ, ʘʪʪʨʘʢ-

ʪʘʥʪʳ. 
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SEARCH FOR NATURAL F OOD ATTRACTANTS  

IN COHO SALMON (ONCORHYNCHUS KISUTCH) DIET  

 
The flavor attraction of five food objects for Coho salmon (Oncorhynchus kisutch) was determined by the 

behavior testing method. The testing was directed on juvenile salmon, with the body length 5ï10 cm (TL).  

The concentration of testing substances was 300, 500, and 1000 g/l. It was clearly tested that all of used 

hydrobionts extracts were highly attractive for Coho Salmon except bloodworm extract (indifferent stimulus). The 

most attractive granules were the shrimp extract, in all of the used concentrations, with veraciously increasing 

granules consumption up to 98%. Feed granules that were soaked in water extract of bloodworm had an indiffer-

ent flavor, so their consumption was not veraciously different from consumption of another dry food granules. 

 

Key words: Coho Salmon, taste preferences, feeding behavior, gustatory stimulus, attractants. 

 

 

ɺʳʨʘʱʠʚʘʥʠʝ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʢ-

ʚʘʢʫʣʴʪʫʨʳ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʢʦʪʦʨʳʝ 

ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʙʳ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʳʙ, ʥʦ ʠ ʷʚʣʷʣʠʩʴ ʚʢʫʩʦʚʳʤʠ ʩʪʠʤʫ-

ʣʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʫʚʝʣʠʯʠʚʘʪʴ ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʘ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʥʦʛʠʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʭʠʤʠʯʝʩʢʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚʝʱʝʩʪʚ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʫʭʠʭ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʥʦ ʠ ʜʣʷ ʨʳʙʦʣʦʚʥʳʭ 

ʧʨʠʤʘʥʦʢ. ʆʜʥʘʢʦ ʜʦʟʠʨʦʚʢʘ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʤʘʥʢʠ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ ʨʳʙʫ ʠ ʩʦʟʜʘʪʴ 

ʫ ʥʝʝ çʘʧʧʝʪʠʪʥʳʡ ʦʙʨʘʟè ʠʣʠ ʟʘʩʪʘʚʠʪʴ ʩʲʝʩʪʴ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ, ʠʥʦʛʜʘ ʵʬʬʝʢʪ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʨʘʪʥʳʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʧʨʠʚʣʝʢʘʶʱʠʭ ʧʨʠʤʘʥʦʢ ʦʪʭʦʜʦʚ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʛʦ ʧʨʦʤʳʩʣʘ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʠʭ ʩʦʩʪʘʚʝ ʧʦʢʘʟʳʚʘʝʪ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʣʷ ʨʳʙʳ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʨʩʢʦʛʦ ʩʳʨʴʷ. ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ  



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʚ ʪʢʘʥʷʭ ʦʪʭʦʜʦʚ ʢʨʘʙʦʚʦʡ ʠ ʨʳʙʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʧʦʩʦʙʥʳ ʧʦʚʳʰʘʪʴ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʨʘʟʜʝʣʢʝ ʤʦʨʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʨʳʙ, ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ. 

ʍʝʤʦʨʝʮʝʧʮʠʷ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ ʚʦʩʧʨʠʥʠʤʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʚ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʠʭ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï (ʭʝʤʦʨʝʮʝʧʪʦʨʦʚ). 

ʀʩʩʣʝʜʫʷ ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʤʦʣʦʜʠ ʢʠʞʫʯʘ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʪʝʩʪ-

ʨʝʘʢʮʠʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʥʘʪʫʨʘʣʴʥʳʝ ʚʢʫʩʦʚʳʝ ʩʪʠʤʫʣʳ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʩʨʝʜʠ ʥʠʭ 

ʚʳʩʦʢʦʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʘʪʪʨʘʢʪʘʥʪʦʚ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʧʠʱʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʨʳʙ. ɺ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʵʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʝʩʪʴ ʩʳʨʴʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚ ʢʘʯʝʩʪʚʝ ʘʪʪʨʘʢʪʘʥʪʦʚ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʚ ʠ ʩʜʝʣʘʪʴ ʙʝʟʦʪʭʦʜʥʳʤ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʢʫʩʦʚʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʥʘʪʫʨʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʘʪʪʨʘʢʪʘʥ-

ʪʦʚ (ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʚ ʨʘʮʠʦʥʝ ʢʠʞʫʯʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʵʬʬʝʢ-

ʪʠʚʥʳʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʚʢʫʩʦʚʳʝ ʩʪʠʤʫʣʳ ʩʨʝʜʠ ʤʦʨʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʚʦʜʦʨʦʩʣʝʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʪʫʨʘʣʴʥʳʭ ʘʪʪʨʘʢʪʘʥʪʦʚ ʚ ʨʘʮʠʦʥʝ ʤʦʣʦʜʠ ʢʠʞʫʯʘ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʪʨʝʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (300; 500; 1000 ʛ/ʣ), ʚ ʢʦʪʦʨʳʭ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʦʪʤʘʯʠʚʘʣʠ ʩʫʭʦʡ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʯʘʰʢʘ ʇʝʪʨʠ, ʚʝʩʳ, ʤʝʨʥʘʷ ʧʠ-

ʧʝʪʢʘ, ʦʪʩʪʦʷʥʥʘʷ ʧʨʝʩʥʘʷ ʚʦʜʘ, ʤʝʨʥʳʝ ʢʦʥʪʝʡʥʝʨʳ. ɺ ʪʝʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʟʚʝʰʠʚʘʣʠ ʛʠʜ-

ʨʦʙʠʦʥʪʳ, ʟʘʪʝʤ ʨʘʟʤʠʥʘʣʠ ʠʭ ʚ ʩʪʫʧʢʝ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʰʠʚʘʣʠ ʩ ʦʪʩʪʦʷʥʥʦʡ ʧʨʝʩʥʦʡ ʚʦʜʦʡ ʜʦ 

ʛʦʤʦʛʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʦʣʫʯʝʥʥʳʡ ʵʢʩʪʨʘʢʪ ʭʨʘʥʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʥʝ ʙʦʣʝʝ 1 ʩʫʪʦʢ.  

ɺ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʨʝʰʝʥʦ ʙʳʣʦ ʦʪʦʡʪʠ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʠ, ʪ. ʢ. ʚ ʢʘʯʝʩʪʚʝ 

ʥʦʩʠʪʝʣʷ ʚʢʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝ ʘʛʘʨ-ʘʛʘʨʦʚʳʝ ʛʨʘʥʫʣʳ [1, 2], ʘ ʛʨʘʥʫʣʳ ʢʦʤʙʠ-

ʢʦʨʤʘ ʜʣʷ ʨʳʙ ʣʦʩʦʩʝʚʳʭ ʚʠʜʦʚ. ɻʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʚʝʩʴʤʘ ʛʠʛʨʦʩʢʦʧʠʯʝʥ, ʧʦʵʪʦʤʫ, ʯʪʦʙʳ 

ʧʨʠʛʦʪʦʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʘʥʫʣʳ, ʩʫʭʦʡ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʟʘʤʘʯʠʚʘʣʠ ʚ ʚʦʜʥʦʤ 

ʵʢʩʪʨʘʢʪʝ ʘʪʪʨʘʢʪʘʥʪʘ ʥʘ ʯʘʩ ʧʝʨʝʜ ʢʦʨʤʣʝʥʠʝʤ ʨʳʙʳ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʭʦʡ 

ʢʦʨʤ ʢʦʤʧʘʥʠʠ çɸʛʨʦ ʉʝʨʚʝʨè ʩʪʘʨʪʦʚʳʡ ʆʆʆ ʅʇʂ çɼʘʣʴʢʦʨʤè. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʤʦʣʦʜʴ ʢʠʞʫʯʘ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʦ 40 ʦʩʦʙʝʡ 

ʜʣʠʥʦʡ ʦʪ 5 ʜʦ 10 ʩʤ, ʚʝʩʦʤ ʦʪ 4,8 ʜʦ 11 ʛ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʂʘʤʯʘʪɻʊʋ 

ʥʘ ʢʘʬʝʜʨʝ çɺʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ, ʨʳʙʦʣʦʚʩʪʚʦ ʠ ʘʢʚʘʢʫʣʴʪʫʨʘè. ʅʘʤʠ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʩʠʩʪʝ-

ʤʘ ʘʢʚʘʨʠʫʤʦʚ ʠʟ 18 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʘʢʚʘʨʠʫʤʦʚ ʦʙʲʝʤʦʤ 6 ʣ ʠ ʦʜʥʦʛʦ ʦʙʱʝʛʦ 

ʘʢʚʘʨʠʫʤʘ ʦʙʲʝʤʦʤ 133 ʣ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʳ 

ʥʘ 18 ʦʩʦʙʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʘʢʚʘʨʠʫʤʳ ï ʦʪʩʘʜʥʠʢʠ. 

ʉʚʝʨʭʫ ʘʢʚʘʨʠʫʤʳ ʥʘʢʨʳʚʘʣʠ ʢʨʳʰʢʘʤʠ ʩ ʦʪʚʝʨʩʪʠʝʤ ʚ ʮʝʥʪʨʝ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʨʳʙʘʤ ʧʦʜʘʚʘʣʠ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʩ ʵʢʩʪʨʘʢʪʦʤ. ʆʩʪʘʣʴʥʳʝ 22 ʦʩʦʙʠ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʚ ʦʙʱʠʡ ʘʢʚʘʨʠʫʤ. 

ɼʣʷ ʘʵʨʘʮʠʠ ʚʦʜʳ ʚ ʘʢʚʘʨʠʫʤʘʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʤʧʨʝʩʩʦʨ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʟʘ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ 8ï10Üʉ. ɼʣʷ ʦʭʣʘʞʜʝʥʠʷ ʩʠʩʪʝʤʳ ʘʢʚʘʨʠʫʤʦʚ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʪʨʝʭ ʢʦʥʪʫʨʦʚ ʩ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʥʝ-

ʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʜʠʘʤʝʪʨʦʤ 15 ʤʤ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʝʧʣʦʧʦʪʝʨʠ ʚʦʜʳ ʘʢʚʘʨʠʫʤ ʙʳʣ ʠʟʦʣʠʨʦ-

ʚʘʥ ʧʝʥʦʬʦʣʦʤ. ʏʘʩʪʠʯʥʫʶ ʟʘʤʝʥʫ ʚʦʜʳ ʚ ʘʢʚʘʨʠʫʤʘʭ ʧʨʦʠʟʚʦʜʠʣʠ ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ɺ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʳʙ ʢʦʨʤʠʣʠ ʜʦ ʥʘʩʳʱʝʥʠʷ ʤʦʪʳʣʝʤ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ ʧʦʩʣʝ ʦʢʦʥʯʘ-

ʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʆʜʠʥ ʜʝʥʴ ʚ ʥʝʜʝʣʶ ʨʳʙʳ ʛʦʣʦʜʘʣʠ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʳʷʩ-

ʥʝʥʠʶ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʤʦʣʦʜʠ ʢʠʞʫʯʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʫʯʝʥʠʝ ʨʳʙ. ʀʭ ʧʨʠʫʯʘʣʠ 

ʩʭʚʘʪʳʚʘʪʴ ʚʥʦʩʠʤʳʡ ʢʦʨʤ. ʉʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʪʜʝʣʴʥʳʭ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ, ʟʘʪʝʤ ʛʨʘʥʫ-

ʣʳ ʩ ʵʢʩʪʨʘʢʪʦʤ ʛʠʜʨʦʙʠʦʥʪʦʚ. ɻʨʘʥʫʣʳ ʧʦʜʘʚʘʣʠ ʧʦʰʪʫʯʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 10ï15 ʤʠʥ. ʆʙʫʯʝʥʠʝ 

ʧʨʦʭʦʜʠʣʦ ʪʨʠ ʜʥʷ.  

ɿʘʪʝʤ ʧʨʠʩʪʫʧʘʣʠ ʢ ʦʧʳʪʘʤ, ʚ ʢʦʪʦʨʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʨʳʙ ʥʘ 

ʚʥʦʩʠʤʫʶ ʚ ʘʢʚʘʨʠʫʤ ʛʨʘʥʫʣʫ, ʩʦʜʝʨʞʘʱʫʶ ʵʢʩʪʨʘʢʪ ʦʜʥʦʛʦ ʠʟ ʠʩʧʳʪʳʚʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʭʦʡ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʢʦʨʤ ʙʝʟ ʜʦʙʘʚʦʢ. ɺ ʢʘʞʜʦʤ ʦʧʳʪʝ, 

ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʣʩʷ ʩ ʚʥʝʩʝʥʠʷ ʚ ʘʢʚʘʨʠʫʤ ʛʨʘʥʫʣʳ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ:  

1) ʯʠʩʣʦ ʘʢʪʦʚ ʩʭʚʘʪʳʚʘʥʠʷ ʚʥʝʩʝʥʥʦʡ ʛʨʘʥʫʣʳ ʜʦ ʤʦʤʝʥʪʘ ʟʘʛʣʘʪʳʚʘʥʠʷ ʠʣʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʦʪʚʝʨʛʘʥʠʷ; 2) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ (ʚ ʩʝʢʫʥʜʘʭ) ʨʳʙʦʡ ʛʨʘʥʫʣʳ ʚʦ ʨʪʫ ʧʨʠ ʧʝʨʚʦʤ 

ʩʭʚʘʪʳʚʘʥʠʠ ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʘ; 3) ʧʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʘ, ʪ. ʝ. ʙʳʣʘ ʩʲʝʜʝʥʘ ʠʣʠ ʦʪʚʝʨʛʥʫʪʘ 

ʩʭʚʘʯʝʥʥʘʷ ʛʨʘʥʫʣʘ. ʄʦʤʝʥʪ ʟʘʛʣʘʪʳʚʘʥʠʷ ʛʨʘʥʫʣʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʭʘʨʘʢʪʝʨʥʳʭ  



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʞʝʚʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʞʘʙʝʨʥʳʤʠ ʢʨʳʰʢʘʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʨʳʙʦʡ ʛʨʘʥʫʣʳ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʝʢʫʥʜʦʤʝʨʘ [1]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʜʥʳʝ ʵʢʩʪʨʘʢʪʳ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʙʫ-

ʨʦʡ ʚʦʜʦʨʦʩʣʠ Saccharina bongardiana (ʩʣʦʝʚʠʱʝ ʠ ʩʪʚʦʣʠʢ), ʢʨʝʚʝʪʢʘ ʩʝʚʝʨʥʳʡ ʯʠʣʠʤ (Pandalus 

borealis), ʣʠʯʠʥʢʠ ʤʦʪʳʣʷ (ʩʝʤ. Chironomidae), ʢʨʘʙ-ʩʪʨʠʛʫʥ ʦʧʠʣʠʦ (Chionoecetes opilio). 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʢʫʩʦʚʦʛʦ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʛʨʘʥʫʣʝ, 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʥʜʝʢʩ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ [1, 2]: 
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ʛʜʝ R ï ʯʠʩʣʦ ʟʘʛʣʦʯʝʥʥʳʭ ʛʨʘʥʫʣ ʩ ʚʝʱʝʩʪʚʦʤ, %; C ï ʯʠʩʣʦ ʟʘʛʣʦʯʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʘʥʫʣ, % 

[1]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 

ɺʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 1 669 ʦʧʳʪʦʚ ʧʦ ʧʦʠʩʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʚʢʫʩʦʚʳʭ ʩʪʠʤʫ-

ʣʦʚ ʩʨʝʜʠ ʤʦʨʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʚʦʜʦʨʦʩʣʝʡ ʚ ʨʘʮʠʦʥʝ ʤʦʣʦʜʠ ʢʠʞʫʯʘ (ʪʘʙʣ.). 
 

ʊʘʙʣʠʮʘ  

 

ɺʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʜʠʥʘʤʠʢʘ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʢʠʞʫʯʘ  

ʥʘ ʚʦʜʥʳʝ ʵʢʩʪʨʘʢʪʳ ʤʦʨʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ 

 

ʈʘʟʜʨʘʞʠʪʝʣʴ 

ʂʦʥ-

ʮʝʥʪ-

ʨʘʮʠʷ, 

ʛ/ʣ 

ʇʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ, 

% 

ʀʥʜʝʢʩ 

ʚʢʫʩʦʚʦʡ 

ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ 

(ʀɺʇ), % 

ʏʠʩʣʦ 

ʘʢʪʦʚ  

ʩʭʚʘʪʳʚʘʥʠʷ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ, ʩ 
ʏʠʩʣʦ 

ʦʧʳʪʦʚ 
ʇʦʩʣʝ 1-ʛʦ 

ʩʭʚʘʪʳʚʘ-

ʥʠʷ, ʩ 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʦʧʳʪʘ, ʩ 

ʂʨʝʚʝʪʢʘ  

ʩʝʚʝʨʥʳʡ ʯʠʣʠʤ 

Pandalus borealis 

300 98,0 Ñ 0,0 ***  13,4 1,0 Ñ 0,0***  7,9 Ñ 0,6 8,4 Ñ 0,8* 106 

500 97,1 Ñ 0,0***  12,9 1,1 Ñ 0,1** 7,7 Ñ 0,5 9,0 Ñ 0.8 105 

1000 97,2 Ñ 0,0***  13,0 1,1 Ñ 0,1** 7,07 Ñ 0,5 7,7 Ñ 0,7** 106 

ʂʨʘʙ-ʩʪʨʠʛʫʥ 

ʦʧʠʣʠʦ 

Chionoecetes opilio 

300 94,4 Ñ 0,0***  11,5 1,1 Ñ 0,1** 5,3 Ñ 0,5***  6,5 Ñ 0,9***  89 

500 93,3 Ñ 0,0***  10,9 1,1 Ñ 0,0***  5,1 Ñ 0,4***  6,3 Ñ 0,7***  89 

1000 91,0 Ñ 0,0** 9,7 1,1 Ñ 0,0***  5,1 Ñ 0,4***  5,5 Ñ 0,4***  89 

ʉʣʦʝʚʠʱʝ ʚʦʜʦ-

ʨʦʩʣʠ Saccharina 

bongardiana 

300 92,0 Ñ 0,0***  10,2 1,0 Ñ 0,1***  9,5 Ñ 0,9 11,8 Ñ 1,5 88 

500 92,1 Ñ 0,0***  12,0 1,1 Ñ 0,1** 8,4 Ñ 0,7 10,4 Ñ 1,1 89 

1000 90,8 Ñ 0,0** 9,6 1,0 Ñ 0,0***  9,4 Ñ 1,1 9,9 Ñ 1,1 87 

ʉʪʚʦʣʠʢ ʚʦʜʦʨʦʩ-

ʣʠ Saccharina 

bongardiana 

300 93,5 Ñ 0,0***  11,0 1,0 Ñ 0,0***  9,0 Ñ 1,1 9,1 Ñ 1,1 89 

500 93,2 Ñ 0,0***  10,9 1,0 Ñ 0,0***  7,4 Ñ 0,1 8,1 Ñ 0,6** 88 

1000 91,8 Ñ 0,0***  10,1 1,0 Ñ 0,0***  7,9 Ñ 0,5 8,4 Ñ 0,6* 85 

ʄʦʪʳʣʴ ʩʝʤ. 

Chironomidae 

300 74,8 Ñ 0,0  ï 0,07 1,1 Ñ 0,1 8,9 Ñ 0,7 10,4 Ñ 1,0 115 

500 81,0 Ñ 0,0 3,9 1,1 Ñ 0,0** 9,1 Ñ 0,7 10,1 Ñ 0,8 116 

1000 82,6 Ñ 0,0 4,8 1,0 Ñ 0,0***  7,2 Ñ 0,4 7,4 Ñ 0,4***  121 

ʂʦʥʪʨʦʣʴ - 74,9 Ñ 0,0 - 1,4 Ñ 0,1 7,9 Ñ 0,4 10,8 Ñ 0,8 207 

 

ʇʨʠʤʝʯʘʥʠʝ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʢʩʪʨʘʢʪʘ ʚʳʨʘʞʝʥʘ ʚ ʛ/ʣ. 

*, **, *** ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ p < 0,05;  0,01; 0,001. 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʙʳʣʠ ʛʨʘʥʫʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʢʩ-

ʪʨʘʢʪ ʢʨʝʚʝʪʢʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 300 ʛ/ʣ. ʀʭ ʧʦʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 98%, ʠʥʜʝʢʩ ʚʢʫʩʦʚʦʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ (ʀɺʇ) ï 13,4%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ ʦʜʥʦ, ʠ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ʩʦʩʪʘʚʠʣʘ 8,4 ʩ. ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʛʨʘʥʫʣ ʩ ʵʢʩʪʨʘʢʪʦʤ ʢʨʝʚʝʪʢʠ 

(500 ʛ/ʣ) ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʝʜʘʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 97,1%, ʀɺʇ ï 12,9%, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʩʭʚʘʪʳʚʘʥʠʡ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʘ ʦʙʱʝʝ ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ʩʦʩʪʘʚʠʣʦ 9 ʩʝʢʫʥʜ. ɺ ʩʝʨʠʠ 

ʦʧʳʪʦʚ ʩ ʛʨʘʥʫʣʘʤʠ ʩ ʵʢʩʪʨʘʢʪʦʤ ʢʨʝʚʝʪʢʠ (ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 000 ʛ/ʣ) ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʝʜʘʝ-

ʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 97,2%, ʀɺʇ ï 13%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʚ ʩʨʝʜʥʝʤ ï 1,1, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ï 7,7 ʩ (ʩʤ. ʪʘʙʣ.). 

ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʛʨʘʥʫʣ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʢʨʘʙʘ ʦʧʠʣʠʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ ʢʨʘʙʘ 300 ʛ/ʣ ʧʦʝʜʘʝʤʦʩʪʴ ʛʨʘʥʫʣ ʩʦʩʪʘʚʠʣʘ 94,4%, ʀɺʇ ï 11,5%, 

ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʚ ʩʨʝʜʥʝʤ ʙʳʣʦ 1,1, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ 6,5 ʩ. ʇʨʠ ʧʦʚʳ-

ʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ ʢʨʘʙʘ (500 ʛ/ʣ) ʧʦʝʜʘʝʤʦʩʪʴ ʛʨʘʥʫʣ ʩʥʠʟʠʣʘʩʴ ʜʦ 93,3%, ʀɺʇ ï 

10,9%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʦʩʪʘʣʦʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ 

ʩʦʩʪʘʚʠʣʘ 6,3 ʩ. ɺ ʩʣʝʜʫʶʱʝʡ ʩʝʨʠʠ ʦʧʳʪʦʚ (ʢʦʥʮʝʥʪʨʘʮʠʷ 1 000 ʛ/ʣ) ʧʦʝʜʘʝʤʦʩʪʴ ʛʨʘʥʫʣ ʝʱʝ  



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʩʥʠʟʠʣʘʩʴ ʜʦ 91%, ʀɺʇ ï 9,7%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʦʩʪʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ 

ʦʧʳʪʥʳʭ ʩʝʨʠʷʭ, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ʩʦʩʪʘʚʠʣʘ 5,5 ʩ (ʩʤ. ʪʘʙʣ.). 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʝʦʜʥʦʨʦ-

ʜʝʥ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʪʘʣʣʦʤʘ 

ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ [3]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʨʘʥʫʣ, ʚʳʤʦʯʝʥʥʳʭ ʚ ʵʢʩʪʨʘʢʪʝ Saccharina 

bongardiana, ʧʦʢʘʟʘʣʦ ʚʢʫʩʦʚʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʨʳʙʘʤʠ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʚʦʜʦʨʦʩʣʠ.  

ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ ʩʣʦʝʚʠʱʘ ʚʦʜʦʨʦʩʣʠ (300 ʛ/ʣ) ʧʦʝʜʘʝʤʦʩʪʴ ʛʨʘʥʫʣ ʩʦʩʪʘʚʠʣʘ 92%, 

ʀɺʇ ï 10,2%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʚ ʩʨʝʜʥʝʤ ï 1, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ  

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 10,4 ʩ; ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʢʩʪʨʘʢʪʘ (500 ʛ/ʣ)  ʧʦʝʜʘʝʤʦʩʪʴ ʛʨʘ-

ʥʫʣ ʥʝ ʠʟʤʝʥʠʣʘʩʴ (92,1%), ʀɺʇ ʧʦʚʳʩʠʣʦʩʴ ʜʦ 12%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ 1,1, 

ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ʩʦʩʪʘʚʠʣʘ  10,4 ʩ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 000 ʛ/ʣ ʧʦ-

ʝʜʘʝʤʦʩʪʴ ʛʨʘʥʫʣ ʫʧʘʣʘ ʜʦ  90,8%, ʀɺʇ ʪʘʢʞʝ ʩʥʠʟʠʣʩʷ ʜʦ 9,6%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʚ ʩʨʝʜʥʝʤ ï 

1,0, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ï 9,9 ʩ  (ʩʤ. ʪʘʙʣ.). 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʪʚʦʣʠʢʘ Saccharina bongardiana 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʙʳʣʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʢʩʪʨʘʢʪʘ (300 ʛ/ʣ) ï ʧʦʝʜʘʝ-

ʤʦʩʪʴ ʛʨʘʥʫʣ ʩʦʩʪʘʚʠʣʘ 93,5%, ʀɺʇ ï 11%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ï 1, ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣʳ  

ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ï 9,1 ʩ; ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ (500 ʛ/ʣ)  ʧʦʝʜʘʝʤʦʩʪʴ ʛʨʘʥʫʣ ʩʥʠʟʠʣʘʩʴ  

ʜʦ 93,2%, ʀɺʇ ï 10,9%, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ï 8,1 ʩ (ʩʤ. ʪʘʙʣ.). 

ɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (1 000 ʛ/ʣ) ʵʢʩʪʨʘʢʪʘ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʜʦʩʪʦʚʝʨʥʦ-

ʤʫ ʧʘʜʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʦʚʳʭ ʛʨʘʥʫʣ ʜʦ 91,8%, ʠʥʜʝʢʩ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ (ʀɺʇ) 

ʪʘʢʞʝ ʫʧʘʣ ʜʦ 10,1%, ʚʨʝʤʷ ʦʙʱʝʛʦ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 8,4 ʩ 

(ʩʤ. ʪʘʙʣ.). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʨʘʥʫʣ ʩ ʵʢʩʪʨʘʢʪʦʤ ʣʠʯʠʥʦʢ ʤʦʪʳʣʷ ʧʦʢʘʟʘʣʦ 

ʠʥʜʠʬʬʝʨʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢʠʞʫʯʘ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʘʪʪʨʘʢʪʘʥʪʦʚ, ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʪʳʣʷ 

300 ʛ/ʣ ʝʛʦ ʧʦʝʜʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 74,8% ʠ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʛʨʘʥʫʣ. ʀʥʜʝʢʩ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ (ʀɺʇ) ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ (ï0,07%), 

ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 1, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ ï  

10,4 ʩ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʪʳʣʷ ʜʦ  500 ʛ/ʣ ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ ʪʘʢʞʝ ʧʦʚʳʩʠʣʦʩʴ 

ʜʦ 81%, ʀɺʇ ʩʦʩʪʘʚʠʣ 3,9%, ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʦʩʪʘʣʦʩʴ ʧʨʝʞʥʠʤ ï 1,1, ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣʳ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 10,1 ʩ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

(1 000 ʛ/ʣ) ʧʦʚʳʩʠʣʘ ʧʦʝʜʘʝʤʦʩʪʴ ʛʨʘʥʫʣ ʢʠʞʫʯʝʤ ʜʦ 82,6%, ʀɺʇ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚ ʵʪʦʡ ʩʝ-

ʨʠʠ ʦʧʳʪʦʚ (4,8%), ʯʠʩʣʦ ʩʭʚʘʪʳʚʘʥʠʡ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʚʨʝʤʷ ʦʙʱʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣʳ 

ʫʤʝʥʴʰʠʣʦʩʴ ʜʦ 7,4 ʩ (ʩʤ. ʪʘʙʣ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʪʨʘʢʪʳ ʤʦʨʩʢʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʣʘʤʠʥʘʨʠʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʩʫʭʦʡ 

ʢʦʨʤ ʩʧʦʩʦʙʥʳ ʧʦʚʳʰʘʪʴ ʝʛʦ ʧʦʝʜʘʝʤʦʩʪʴ, ʠ ʵʪʦʪ ʵʬʬʝʢʪ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʛʨʘʥʫʣ. ʊʝʤ ʩʘʤʳʤ ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʙʠʢʦʨ-

ʤʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʛʦ ʧʦʪʨʝʙʣʷʝ-

ʤʦʩʪʴ ʠ ʩʚʦʜʷʪʩʷ ʢ ʤʠʥʠʤʫʤʫ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣ ʧʦʣʫʯʝʥ ʤʘʪʝʨʠʘʣ, ʘʥʘʣʠʟ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʣ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʢʘʢ ʧʠʱʝʚʦʡ ʘʪʪʨʘʢʪʘʥʪ ʙʳʣʠ ʵʢʩʪʨʘʢʪʳ ʠʟ ʢʨʝʚʝʪʢʠ  

ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 300 ʠ 1 000 ʛ/ʣ, ʧʦʝʜʘʝʤʦʩʪʴ ʛʨʘʥʫʣ ʩ ʢʦʪʦʨʳʤʠ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʦ ʧʦʝʜʘʝ-

ʤʦʩʪʴ ʜʦ 98 ʠ 97,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʵʢʩʪʨʘʢʪ ʠʟ ʢʨʘʙʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 300 ʛ/ʣ, ʜʦʩʪʦ-

ʚʝʨʥʦ ʧʦʚʳʰʘʣ ʧʦʝʜʘʝʤʦʩʪʴ ʜʦ 94,4% (ʩʤ. ʪʘʙʣ.). 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ  ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʭ (ʩʤ. ʪʘʙʣ.) ʚʠʜʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʨʦ-

ʠʩʭʦʜʠʪ ʦʜʥʦ ʩʭʚʘʪʳʚʘʥʠʝ ʛʨʘʥʫʣ ʩ ʵʢʩʪʨʘʢʪʘʤʠ, ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʦʣʦʜʴ ʢʠʞʫʯʘ ʩʨʘʟʫ, ʧʦʩʣʝ 

ʦʜʥʦʢʨʘʪʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʨʘʥʫʣʳ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠ-

ʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʢʦʨʤʣʝʥʠʷ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʳʙʳ-ʨʝʦʬʠʣʳ ʥʝ ʩʢʣʦʥʥʳ ʢ ʤʥʦʛʦʢʨʘʪʥʳʤ 

ʩʭʚʘʪʳʚʘʥʠʷʤ ʜʦʙʳʯʠ, ʦʥʠ ʥʝ ʩʦʚʝʨʰʘʶʪ ʧʦʚʪʦʨʥʳʭ ʩʭʚʘʪʳʚʘʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʦʪʢʘʟ ʦʪ ʫʞʝ ʩʭʚʘ-

ʯʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʟʘʢʦʥʯʠʪʴʩʷ ʝʛʦ ʧʦʣʥʦʡ ʧʦʪʝʨʝʡ ʠʟ-ʟʘ ʩʥʦʩʘ ʧʦʪʦʢʦʤ ʚʦʜʳ [4]. 

ɸʥʘʣʠʟʠʨʫʷ ʝʱʝ ʦʜʠʥ ʬʘʢʪʦʨ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʦʪʚʝʪʘ, ʘ ʠʤʝʥʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘ-

ʥʠʷ ʛʨʘʥʫʣʳ ʚʦ ʨʪʫ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʘʪʯʘʡʰʝʝ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʤʝʶʪ  ʛʨʘʥʫʣʳ ʩ ʵʢʩ-

ʪʨʘʢʪʦʤ ʢʨʘʙʘ, ʪʦ ʝʩʪʴ ʤʦʣʦʜʴ ʢʠʞʫʯʘ ʩʧʦʩʦʙʥʘ ʦʯʝʥʴ ʙʳʩʪʨʦ ʧʨʠʥʷʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ  

ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʠʣʠ ʦʪʚʝʨʛʘʥʠʠ ʧʠʱʝʚʦʛʦ ʦʙʲʝʢʪʘ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [1ï2, 4] ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʦʛʦ  

ʠ ʩʫʤʤʘʨʥʦʛʦ ʫʜʝʨʞʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʥʘ-
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ʤʥʦʛʦ ʢʦʨʦʯʝ, ʯʝʤ ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩ ʥʝʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘ ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʝ ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʧʨʠʥʷʪʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʰʝʥʠʷ ʨʳʙʘʤ 

ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ ʥʘ ʠʥʜʠʬʬʝʨʝʥʪʥʳʝ ʩʪʠʤʫʣʳ ʩ ʥʝʦʪʯʝʪʣʠʚʳʤ ʚʢʫʩʦʤ [1ï2, 4]. 

ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʤʷʩʝ ʢʨʘʙʘ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 82,5% ʚʣʘʛʠ, 0,2ï1,4% 

ʣʠʧʠʜʦʚ, 11,6ï19,2% ʙʝʣʢʘ, 1,2ï2,2% ʟʦʣʳ. ʄʷʩʦ ʢʨʘʙʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʯʝʤ ʤʷʩʦ ʨʳʙ, ʚ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʢʦʛʝʥʘ (ʚ ʢʘʤʯʘʪʩʢʦʤ 

ʢʨʘʙʝ ï ʜʦ 2,4%), ʯʪʦ ʧʨʠʜʘʝʪ ʝʤʫ ʧʨʠʷʪʥʳʡ ʩʣʘʜʢʦʚʘʪʳʡ ʚʢʫʩ [5]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦ-

ʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʥʦ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ,  ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʤʘʛʥʠʷ, ʬʦʩʬʦʨʘ, ʩʝʨʳ, ʚʳʩʦʢʠʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʤʝʜʠ [5]. ɺ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ, ʢʦʛʜʘ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ 

ʨʳʙʘʤʠ ʢʦʨʤʘ ʩ ʵʢʩʪʨʘʢʪʦʤ ʢʨʘʙʘ ʦʧʠʣʠʦ ʚʨʝʤʷ ʚʥʫʪʨʠʨʦʪʦʚʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣ ʙʳʣʦ ʥʠ-

ʞʝ, ʯʝʤ ʧʨʠ ʧʦʝʜʘʥʠʠ ʢʦʨʤʘ ʩ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʵʢʩʪʨʘʢʪʦʤ ʢʨʝʚʝʪʦʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞ-

ʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʩ ʢʨʘʙʦʤ ʢʠʞʫʯ ʦʮʝʥʠʚʘʝʪ ʥʝ ʚʢʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ, ʘ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʳʨʴʝ (ʭʠʪʦʟʘʥ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʛʣʠʢʦʛʝʥ ʠ ʪ. ʜ.). 

ʀʤʝʥʥʦ ʵʪʠ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʪʴ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʨʘʥʫʣ, ʦʜʥʘʢʦ ʵʪʦ ʫʪʚʝʨ-

ʞʜʝʥʠʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʵʢʩʪʨʘʢʪʳ ʛʠʜʨʦʙʠʦʥʪʦʚ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʢʫʩʦʤ ʜʣʷ ʢʠʞʫʯʘ, ʢʨʦʤʝ ʛʨʘʥʫʣ ʩ ʵʢʩʪʨʘʢʪʦʤ ʤʦʪʳʣʷ (ʠʥ-

ʜʠʬʬʝʨʝʥʪʥʳʡ ʩʪʠʤʫʣ). ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʚʢʫʩʦʚʳʝ ʩʪʠʤʫʣʳ ʠʤʝʣʠ ʛʨʘ-

ʥʫʣʳ ʩ ʵʢʩʪʨʘʢʪʦʤ ʢʨʝʚʝʪʢʠ ʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʦʥʠ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʠ 

ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʛʨʘʥʫʣ ʜʦ 98%. ɻʨʘʥʫʣʳ ʢʦʨʤʘ, ʚʳʜʝʨʞʘʥʥʳʝ ʚ ʚʦʜʥʦʤ ʵʢʩʪʨʘʢʪʝ ʤʦʪʳʣʷ, 

ʠʤʝʣʠ ʠʥʜʠʬʬʝʨʝʥʪʥʳʡ ʚʢʫʩ, ʪ. ʝ. ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʩʫ-

ʭʠʭ ʛʨʘʥʫʣ ʢʦʨʤʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʪʫʨʘʣʴʥʳʝ ʢʦʨʤʦʚʳʝ ʦʙʲʝʢʪʳ (ʤʦʨʩʢʠʝ ʛʠʜʨʦʙʠʦ-

ʥʪʳ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʪʪʨʘʢʪʘʥʪʦʚ, ʫʩʠʣʠʚʘʶʱʠʭ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʦʨʦʩʝʥʩʦʨʥʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ. 

 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʇʫʰʢʘʨʝʚʫ ɸʥʜʨʝʶ ʀʚʘʥʦʚʠʯʫ, ʩʪʫʜʝʥʪʫ 3 ʢʫʨʩʘ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʂʘʤʯʘʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʟʘ ʧʦʤʦʱʴ  

ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
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ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦʪʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʣʠʥʠʠ ʜʣʷ ʫʧʘʢʦʚʢʠ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʫʧʘʢʦʚʦʯʥʳʭ ʣʠʥʠʡ ʟʘ ʩʯʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʣʠʥʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ ʵʣʝʢʪʨʦ-

ʧʨʠʚʦʜʘ ʫʧʘʢʦʚʦʯʥʳʭ ʣʠʥʠʡ ʩʫʜʥʘ ʪʠʧʘ ɹʄʈʊ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ 5,7%. ʂʨʦʤʝ 

ʪʦʛʦ, ʫʣʫʯʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʘ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ. ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʫʧʘʢʦʚʦʯʥʳʭ ʣʠʥʠʡ, ʚʥʝʜʨʝʥʳ ʥʘ ʩʫʜʥʝ ɹʄʈʊ çʄʝʭʘʥʠʢ ʂʦʚʪʫʥè. ɺʥʝʜʨʝʥʠʝ ʵʪʠʭ ʨʝʰʝ-
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ELECTRICAL EQUIPMENT PACKAGING LINE IMPROVEMENT OF FISH PROCESSING 

PLANT ON FREEZER TRAWLER ñMECHANIC KOVTUNò 

 
One of the priorities of the fishing fleet is to increase the productivity of the line for packaging frozen prod-

ucts. The way to increase the productivity of packaging lines by upgrading the electric drive of the line was sug-

gested. It is shown that the modernization of the electric drive of packaging machines on the freezer trawler allows 

to increase their productivity by 5,7%. In addition, the working conditions of the packaging line operator are im-

proved. Technical solutions for the modernization of packaging lines were introduced on the freezer trawler "Me-

chanic Kovtun". The implementation of these solutions did not cause the crew technical, financial and organiza-

tional difficulties. 

 

Key words: fishing fleet, frozen product packaging line, electric drive of lines, electric drive modernization. 

 

 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘ-

ʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʜʦʚʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ [1ï4]. ʆʜʥʘʢʦ 

ʚʦʧʨʦʩ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʩʫʜʦʚʳʭ ʫʧʘʢʦʚʦʯʥʳʭ ʣʠʥʠʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ  

ʥʝ ʨʝʰʝʥ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʨʘʟʚʠʪʠʶ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʘʤʯʘʪʩʢʦ-

ʛʦ ʢʨʘʷ, ʘʚʪʦʨʳ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʧʨʠʩʪʫʧʠʣʠ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʫʧʘ-

ʢʦʚʦʯʥʳʭ ʣʠʥʠʡ ʥʘ ʩʫʜʘʭ ʪʠʧʘ ɹʄʈʊ ʟʘʨʫʙʝʞʥʦʡ ʧʦʩʪʨʦʡʢʠ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʘʤʯʘʪʩʢʦʛʦ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦʪʘ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʦ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʩʫʜʦʚʳʭ ʫʧʘʢʦʚʦʯʥʳʭ ʣʠʥʠʡ [5] ʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʦʧʳʪʝ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ, ʧʨʠʦʙʨʝʪʝʥʥʦʤ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ (2,5 ʛʦʜʘ) ʥʘ ʩʫʜʘʭ ʢʦʤʧʘʥʠʠ ɸʆ çɸʢ-

ʨʦʩè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʜʦʚʳʭ ʫʧʘʢʦʚʦʯʥʳʭ ʣʠʥʠʡ ʥʘ ʩʫʜʘʭ ʟʘʨʫʙʝʞʥʦʡ 

ʧʦʩʪʨʦʡʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʧʝʨʚʳʝ ʚ ʢʘʤʯʘʪʩʢʦʤ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʤ ʬʣʦʪʝ. ʅʘʰʘ ʨʘʙʦʪʘ ʠʤʝʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʫʧʘʢʦʚʦʯʥʳʭ ʣʠʥʠʡ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʦʚ. 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʋʧʘʢʦʚʦʯʥʘʷ ʣʠʥʠʷ Afak Techniek BV ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʘʭ ʜʣʷ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʫʧʘʢʦʚʢʠ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʘʥʥʘʷ ʫʧʘʢʦʚʦʯʥʘʷ ʣʠʥʠʷ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʥʘ ɹʄʈʊ 

çʄʝʭʘʥʠʢ ʂʦʚʪʫʥè. ʉʭʝʤʘ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ Afak Techniek BV ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 
 
ʈʠʩ.1. ʉʭʝʤʘ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ Afak Techniek BV: 1 ï ʧʦʩʪʫʧʣʝʥʠʝ ʤʦʨʦʞʝʥʳʭ ʙʣʦʢʦʚ ʦʪ ʤʦʨʦʟʠʣʴʥʳʭ ʰʢʘʬʦʚ; 

2 ï ʫʧʘʢʦʚʢʘ ʙʣʦʢʦʚ ʚ ʮʝʣʦʬʘʥʦʚʫʶ ʧʣʝʥʢʫ; 3 ï ʫʧʘʢʦʚʢʘ ʧʦ 2 ʙʣʦʢʘ ʚ ʢʘʨʪʦʥʥʫʶ ʢʦʨʦʙʢʫ; 4 ï  ʦʙʪʷʛʠʚʘʥʠʝ 

ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʩʪʨʝʧ-ʣʝʥʪʦʡ; 5 ï ʦʪʧʨʘʚʢʘ ʫʧʘʢʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʤʦʨʦʟʠʣʴʥʳʡ ʪʨʶʤ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʘʚʪʦʨʳ ʚʳʙʨʘʣʠ ʢʦʥʚʝʡʝʨ ʧʦʜʘʯʠ ʙʣʦʢʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ. 

ɼʘʥʥʳʡ ʦʙʲʝʢʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2 ʠ 3, ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝ-

ʥʳ ʚ ʪʘʙʣ. 1.  
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ʈʠʩ. 2. ʋʟʝʣ ʧʦʜʘʯʠ ʙʣʦʢʘ ʟʘʤʦʨʦʞʝʥʥʦʡ ʨʳʙʳ (ʦʙʱʠʡ ʚʠʜ): 1 ï ʢʦʥʚʝʡʝʨ ʧʦʜʘʯʠ ʙʣʦʢʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ, 

ʢʦʪʦʨʳʡ ʧʦʜʣʝʞʠʪ ʤʦʜʝʨʥʠʟʘʮʠʠ; 2 ï  ɻ ʣʝʢʪʨʦʱʠʪ ʫʧʨʘʚʣʝʥʠʷ ʤʘʰʠʥʳ ʜʣʷ ʫʧʘʢʦʚʢʠ ʙʣʦʢʦʚ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ  

ʚ ʢʘʨʪʦʥʥʳʝ ʢʦʨʦʙʢʠ 

 

 

 
 

ʈʠʩ. 3. ʂʦʥʚʝʡʝʨ ʧʦʜʘʯʠ ʙʣʦʢʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ, ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʢʦʪʦʨʳʡ ʧʦʜʣʝʞʠʪ ʤʦʜʝʨʥʠʟʘʮʠʠ (ʦʙʱʠʡ ʚʠʜ) 
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ʊʘʙʣʠʮʘ 1  

 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʚʝʡʝʨʘ ʧʦʜʘʯʠ ʙʣʦʢʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ 

(ʜʣʷ ʢʦʥʚʝʡʝʨʘ ʧʦʜʘʯʠ ʙʣʦʢʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʚʳʧʦʣʥʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ) 

 

ˉ  

ʵʣʝʤʝʥʪʘ 
ʊʠʧ ʵʣʝʤʝʥʪʘ ʆʧʠʩʘʥʠʝ 

1 ʂʦʥʚʝʡʝʨʥʘʷ ʣʝʥʪʘ ʇɺʍ 2R sg-O FS ʩʝʨʳʡ 

L = 3700 mm Br = 100 mm endless 

2 ʥʘʧʨʘʚʣʷʶʱʠʭ ʭʦʜʘ 13Ĭ8 ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ 74 mm 

2 ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ G22-90S4 1,1kW 380V-50Hz IP56 n = 58 rpm 

3 ʎʝʧʥʦʝ ʢʦʣʝʩʦ (ʤʦʪʦʨ) 3/4"0 Z = 23 shaft 025 

4 ʎʝʧʥʦʝ ʢʦʣʝʩʦ (ʚʘʣ) 3/4"0 Z=15 shaft 040 

5 SS ʧʨʠʚʦʜʥʦʡ ʚʘʣ ʥʝʡʣʦʥʦ-

ʚʳʡ ʨʦʣʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ 

D = 4O L = 780 ʤʤ D = 014O Br = 76 ʤʤ ʚʘʣ 040 RASE 40 + ʢʦʨʧʫʩ + 

+ ʢʦʣʴʮʦ RSHE 40 + ʢʦʨʧʫʩ + ʢʦʣʴʮʦ 

6 SS ʭʦʣʦʩʪʦʡ ʚʘʣ ʥʝʡʣʦʥʦ-

ʚʳʡ ʨʦʣʠʢʦʚʳʡ ʧʦʜʰʠʧʥʠʢ 

D = 4O L = 540 ʤʤ D = 4O Br = 76 ʤʤ ʚʘʣ D = 40 RSHE 40 + ʢʦʨʧʫʩ +  

+ ʢʦʣʴʮʦ 

7 ʌʦʪʦʵʣʝʤʝʥʪ E3JM-R4M4-G 

 

ɺʳʙʦʨ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

ï cʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʫʧʘʢʦʚʦʯʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-

ʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ Afak Techniek BV (ʦʧʨʦʙʠʨʦʚʘʥʦ ʥʘ ʩʫʜʥʝ ɹʄʈʊ 

çʄʝʭʘʥʠʢ ʂʦʚʪʫʥè);  

ï cʫʱʝʩʪʚʫʶʱʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʧʘ-

ʢʦʚʦʯʥʦʡ ʣʠʥʠʠ Afak Techniek BV. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʣʠʥʠʠ ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʝʝ ʜʚʠ-

ʞʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʭʝʤʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʦʜʘʯʠ ʙʣʦʢʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʥʦʚʳʡ ʩʭʝʤʥʳʡ ʵʣʝʤʝʥʪ ï ʯʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ LSIG5A, ʧʨʠ ʵʪʦʤ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. ɺʥʝʜʨʝʥʠʝ ʵʪʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠʚʝʣʦ 

ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ: 

ï ʚʦʟʨʦʩʣʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʣʠʥʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

ï ʙʣʦʢʠ ʟʘʤʦʨʦʞʝʥʥʦʡ ʨʳʙʳ ʧʝʨʝʩʪʘʣʠ ʧʨʦʩʢʘʣʴʟʳʚʘʪʴ ʠ ʟʘʩʪʨʝʚʘʪʴ ʥʘ ʣʠʥʠʠ, ʥʝ ʜʦʭʦʜʷ ʜʦ 

ʥʫʞʥʦʡ ʪʦʯʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʪʧʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʚʩʶ ʣʠʥʠʶ; 

ï ʚʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʡ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ ʥʘ 10 ʪ  

ʚ ʩʫʪʢʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ: 

60
(1 ),

f
n s

p

Ö
= Ö - 

ʛʜʝ n ï ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ; f ï ʯʘʩʪʦʪʘ ʩʝʪʠ; p ï ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ; s ï ʩʢʦʣʴʞʝʥʠʝ, ʩʢʦ-

ʨʦʩʪʴ ʢʦʥʚʝʡʝʨʘ ʧʦʜʘʯʠ ʙʣʦʢʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 60%. ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ. 

ʅʘ ʟʘʚʦʜʝ ɹʄʈʊ çʄʝʭʘʥʠʢ ʂʦʚʪʫʥè ʥʘʭʦʜʷʪʩʷ ʜʚʝ ʫʧʘʢʦʚʦʯʥʳʝ ʣʠʥʠʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʠʭ ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘʚʦʜʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 20 ʪ ʚ ʩʫʪʢʠ (ʥʘ 5,7%). ʉʨʘʚʥʠʪʝʣʴʥʳʝ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ ʜʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʦʩʣʝ ʝʝ ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 
 

ʊʘʙʣʠʮʘ  2 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ  

 

ʅʘʟʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɼʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʇʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʨʦʞʝʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʩʫʪʢʠ,  ʪ 
350 000 370 000 

ʉʨʝʜʥʠʡ ʚʝʩ ʷʱʠʢʘ, ʢʛ 22,7 22,7 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʷʱʠʢʦʚ ʩ ʜʚʫʭ 

ʣʠʥʠʡ ʚ ʩʫʪʢʠ 
15 418 16 300 

ʉ ʣʠʥʠʠ ʃ.ɹ., ʢʦʣ-ʚʦ ʷʱ. 7 709 8 150 

ʉ ʣʠʥʠʠ ʇ.ɹ., ʢʦʣ-ʚʦ ʷʱ. 7 709 8 150 
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ʄʦʜʝʨʥʠʟʘʮʠʷ ʫʧʘʢʦʚʦʯʥʳʭ ʣʠʥʠʡ Afak Techniek BV ʟʘʚʦʜʘ ɹʄʈʊ çʄʝʭʘʥʠʢ ʂʦʚʪʫʥè ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ 8 ʦʢʪʷʙʨʷ 2019 ʛ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ (10 ʤʘʨʪʘ 2020 ʛ.) ʣʠʥʠʠ Afak Techniek BV 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʥʦʚʦʤ ʨʝʞʠʤʝ, ʧʨʠ ʵʪʦʤ ʫ ʵʢʠʧʘʞʘ ʥʝ ʚʦʟʥʠʢʘʝʪ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʭ ʧʨʦʙʣʝʤ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʘʚʪʦʨʘʤʠ ʩʧʦʩʦʙ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ Afak Techniek BV 

ʧʨʠʚʝʣ ʢ ʩʣʝʜʫʶʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ: 

1. ɺʧʝʨʚʳʝ ʥʘ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʩʫʜʘʭ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʫʧʘʢʦʚʦʯʥʘʷ 

ʣʠʥʠʷ Afak Techniek BV.  

2. ʋʚʝʣʠʯʠʣʘʩʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʠʥʠʡ ʜʣʷ ʫʧʘʢʦʚʢʠ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʙʦ-

ʧʨʦʤʳʩʣʦʚʦʤ ʩʫʜʥʝ ɹʄʈʊ çʄʝʭʘʥʠʢ ʂʦʚʪʫʥè ʥʘ 5,7% ʚ ʩʫʪʢʠ. 

3. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʣʠʥʠʡ Afak Techniek BV ʜʣʷ ʫʧʘʢʦʚʢʠ ʤʦʨʦʞʝʥʦʡ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʘ ʜʘʥʥʦʡ ʫʧʘʢʦʚʦʯʥʦʡ ʣʠʥʠʠ. 

 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɺʣʘʜʠʤʠʨʫ ɸʣʝʢʩʝʝʚʠʯʫ ʐʚʝʮʦʚʫ, ʜʦʢʪʦʨʫ ʭʠʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪʫ, ʧʨʦʬʝʩʩʦʨʫ ʢʘʬʝʜʨʳ çʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʩʫʜʦʚè, 

ʟʘ ʮʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʧʘʢʦʚʦʯʥʳʭ 

ʣʠʥʠʡ ʩʫʜʥʘ  ɹʄʈʊ çʄʝʭʘʥʠʢ ʂʦʚʪʫʥè. 
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ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 683003 

e-mail: trudnev@mail.ru 
 

ʋʃʋʏʐɽʅʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ ʇʋʊɽʄ 

ɺʅɽɼʈɽʅʀʗ ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ʀʉʊʆʏʅʀʂɸ ʇʀʊɸʅʀʗ 

 
ɺ ʤʘʪʝʨʠʘʣʘʭ ʦʧʠʩʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤ-

ʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʆʪʨʘʞʝʥʘ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʇʨʝʜ-

ʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʉʤʦʜʝʣʠʨʦʚʘʥʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ. 

ʇʦʩʪʘʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʚʘʣʘ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʨʦʚʘʣʘ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 
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ELECTRIC POWER SYSTEM CHARACTERISTICS IMPROVING  

BY ADDITIONAL POWER SOURCE INTRODUCING  

 
The structural scheme of electric power system operation was described. A computer model of the energy 

system has been developed. The structure of the synchronous generator operation was positioned. A mathematical 

model of synchronous generator was presented. A dynamic perturbation was modeled. The problem of compensa-

tion for voltage undershoots was stated. A technical solution for compensating the electric power system voltage 

undershoots was proposed. 

 

Key words: model, electric power system, alternator, voltage undershoots. 

 

 

ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ. 1) ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ, 

ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩ-

ʪʦʯʥʠʢʘ ʠ ʧʦʪʨʝʙʠʪʝʣʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʩʪʦ ʣʝʪ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʕʕʉ) ʷʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ, ʧʨʠʚʦʜʠʤʳʡ ʚʦ ʚʨʘʱʝʥʠʝ ʧʝʨʚʠʯʥʳʤ 

ʜʚʠʛʘʪʝʣʝʤ (ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʪʫʨʙʠʥʘ, ʣʦʧʘʩʪʴ ʠ ʪ. ʜ.). ɼʣʷ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ [1] ʥʝʦʙʭʦʜʠʤʘ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʘʷ, ʪʘʢ ʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚ ʩʦʩʪʘʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

 

 
ʘ               ʙ 

ʈʠʩ. 1. ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ: ʘ ï ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ; ʙ ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʈʘʙʦʪʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʕʕʉ ʠʤʝʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ [1ï3]: 
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ɸʥʘʣʠʟʠʨʫʷ ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʕʕʉ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʜʥʠʤ ʠʟ 

ʥʝʜʦʩʪʘʪʢʦʚ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʥʝʨʪʥʦʩʪʴ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷ-

ʶʪʩʷ ʧʨʦʚʘʣʳ ʧʦ ʧʘʨʘʤʝʪʨʫ ʯʘʩʪʦʪʳ w ʠ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ U.  ɼʣʷ ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘ-

ʙʦʪʳ ʕʕʉ ʚ ʧʨʦʛʨʘʤʤʝ Matlab ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘ-

ʪʦʨʘ ʥʘ ʘʢʪʠʚʥʦ-ʠʥʜʫʢʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ (ʨʠʩ. 2).  

ʄʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʙʣʦʢʦʚ: 

1 ï ʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ; 

2 ï ʜʠʟʝʣʴ; 

3 ï ʘʢʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ; 

4 ï ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ. 

 

 
 

ʈʠʩ. 2. ʂʦʤʧʴʶʪʝʨʥʘʷ ʄʦʜʝʣʴ ʕʕʉ: 1 ï ʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ; 2 ï ʜʠʟʝʣʴ;  

3 ï ʘʢʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ; 4 ï ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ 
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ʇʫʪʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʢ ʰʠʥʘʤ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʙʳʣ 

ʧʦʣʫʯʝʥ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 3.   

 

 
 

ʈʠʩ. 3. ʋʛʦʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʕʕʉ 

 

ʅʘ ʛʨʘʬʠʢʝ ʚ ʤʦʤʝʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʳʩʦʢʠʡ ʩʢʘʯʦʢ, ʚʳ-

ʟʚʘʥʥʳʡ ʧʨʦʚʘʣʦʤ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʫʨʘʚʥʝʥʠʝ (6), ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʳʩʦʢʠʡ ʧʨʦʚʘʣ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʥʦ ʢʦʤ-

ʧʝʥʩʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʝʠʥʝʨʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠ-

ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʤʧʝʥʩʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ (ɼʂʀʅ), ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʡ ʥʘ ʨʠʩ. 4.  

 

 
 

ʈʠʩ. 4. ʋʩʪʨʦʡʩʪʚʦ ɼʂʀʅ: 

1 ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 2 ï ʫʧʨʘʚʣʷʝʤʳʡ ʚʳʧʨʷʤʠʪʝʣʴ; 3 ï ʢʦʥʜʝʥʩʘʪʦʨʳ; 4 ï ʫʧʨʘʚʣʷʝʤʳʡ ʠʥʚʝʨʪʦʨ;  

5 ï ʚʦʣʴʪʜʦʙʘʚʦʯʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 6 ï ʬʠʣʴʪʨ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ; 7 ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʶʯʘʪʝʣʠ;  

8 ï ʟʘʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 9 ï ʙʘʡʧʘʩʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ; UDʨ  ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ;  

Uʩ ï ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ; Uʥ ï ʥʘʧʨʷʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ; UDm ï ʥʘʧʨʷʞʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ;  

dUɺ ï ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 
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ɼʂʀʅ ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʳʧʨʷʤʠʪʝʣʷ ʠ ʠʥʚʝʨʪʦʨʘ ʩ ʧʦʬʘʟʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ɼʂʀʅ ʷʚʣʷʝʪʩʷ ʚʦʣʴʪʜʦʙʘʚʦʯʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʢʦʪʦʨʳʡ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ ʘʢʪʠʚʥʫʶ ʠ ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ ʪʘʢ, ʯʪʦʙʳ ʵʪʦʡ ʤʦʱʥʦʩʪʠ ʭʚʘʪʠʣʦ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʚʘʣʘ ʥʘʧʨʷʞʝʥʠʷ. ɼʂʀʅ ʥʝ ʠʤʝʝʪ ʠʥʝʨʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʟʥʘʯʠʪ, ʥʝ ʠʤʝʝʪ 

ʜʣʠʪʝʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʢʦʤʧʝʥʩʘʮʠʠ, ʫʣʫʯʰʘʷ ʪʝʤ ʩʘʤʳʤ ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʋ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʕʕʉ ʚʳʷʚʣʝʥ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

- ʚʳʩʦʢʠʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚʦʣʴʪʜʦʙʘʚʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

- ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʢʦʤʧʝʥʩʘʮʠʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʶʱʝʡ 

ʩʝʪʠ ʧʦ ʬʘʟʝ ʠ ʯʘʩʪʦʪʝ; 

- ʥʝʢʦʨʨʝʢʪʥʘʷ ʨʘʙʦʪʘ ʧʨʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʩʪʘʪʢʦʚ, ɼʂʀʅ ʢʦʤʧʝʥʩʠʨʫʝʪ ʙʦʣʴʰʠʝ ʧʨʦʚʘʣʳ ʥʘ-

ʧʨʷʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʘ ʟʥʘʯʠʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʝʟʥrʝʨʮʠʦʥʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ɼʂʀʅ, ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʚʘʨʠʘʥʪʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ.  
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ʉʆɼɽʈɾɸʅʀɽ ʉɺʀʅʎɸ ɺ ʇʆʏɺɽ ʀ ʈɸʉʊʀʊɽʃʔʅʆʄ ʇʆʂʈʆɺɽ ʊɽʈʈʀʊʆʈʀʁ 

ɻ. ʇɽʊʈʆʇɸɺʃʆɺʉʂɸ-ʂɸʄʏɸʊʉʂʆɻʆ 

 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʩʚʠʥʮʘ ʚ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦ-

ʚʝ ʪʝʨʨʠʪʦʨʠʡ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2017 ʛ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʚ ʧʦʯ-

ʚʘʭ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʥʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʳʤ 
ʜʦʨʦʞʥʳʤ ʨʘʟʚʷʟʢʘʤ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ ʛʦʨʦʜʘ, ʥʝ ʧʨʝʚʳʰʘʣʘ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʜʣʷ 

ʢʠʩʣʳʭ ʧʦʯʚ (65 ʤʛ/ʢʛ) ʠ ʠʟʤʝʥʷʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 1,38ï21,1 ʤʛ/ʢʛ. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʣʠʩʪʴʷʭ 

ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʤʝʩʪʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚʳ, ʚʳʷʚʠʣ, ʯʪʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʢ ʙʠʦʘʢʢʫʤʫʣʷʮʠʠ ʩʚʠʥʮʘ. ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʢ ʨʘʩʪʝʥʠʷʤ-

ʠʥʜʠʢʘʪʦʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʰʠʧʦʚʥʠʢ, ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ï ʠʚʫ. ʈʷʜ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʠ ʣʠʩʪʴʷʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʩʪʝʥʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʛ. ʇʝʪʨʦ-

ʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ > ɹʦ-

ʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ > ʉʪʘʜʠʦʥ çʉʧʘʨʪʘʢè > ɻʦʩʧʠʪʘʣʴ > ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ. ɺ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʦʤ 

ʩʚʠʥʮʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ï ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ ï ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʘʭ ʩʦʩʪʘʚʠʣʦ 21,1 ʤʛ/ʢʛ, ʚ ʣʠʩʪʴʷʭ 

ʰʠʧʦʚʥʠʢʘ ï 28,5 ʤʛ/ʢʛ ʠ ʚ ʣʠʩʪʴʷʭ ʠʚʳ ï 55,7 ʤʛ/ʢʛ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʩʚʠʥʝʮ, ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʙʠʦʘʢʢʫʤʫʣʷʮʠʷ, ʬʠʪʦʠʥ-

ʜʠʢʘʮʠʷ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ.  
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LEAD CONTENT IN SOIL AND VEGETATION ON THE TERRITORY  

OF PETROPAVLOVSK -KAMCHATSKY CITY  
 

The results of determining the accumulation of lead in the soil and vegetation of Petropavlovsk-Kamchatsky 

in the summer of 2017 were discussed. The lead concentration in the soils of all studied areas located closely  

to the busiest roads and heat power enterprises of the city did not exceed the permissible level for acidic soils  

(65 mg/kg) and changed in the range of 1,38ï21,1 mg/kg. The analysis of the lead content in the plants collected 

at the soil sampling sites revealed that not all of them are characterized by a high capacity for lead bioaccumula-

tion. Among the herbaceous-shrub layer representatives Rosa can be detected as an indicator plant, among the tree 

layer representatives it can be Salix. The picture of reducing the concentration of lead in the soils and leaves of the 

above mentioned plants in the studied areas of the Petropavlovsk-Kamchatsky City can be represented in the fol-

lowing order: Bus Station at the 10 km > Botany Lane > Spartak Stadium > Hospital > Regional Library.  

The most polluted area of the city is  Bus Station at the 10 km. The lead content in the soil was 21,1 mg/kg, in the 

Rosa leaves was 28,5 mg/kg and in the willow leaves was 55,7 mg/kg. 

 

Key words: heavy metals, lead, metal pollution, bioaccumulation, plant indication, urban territories, Petro-

pavlovsk-Kamchatskʫ. 
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ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ [1, 2]. ʀʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʟʜʫʭʝ, ʚʦʜʝ ʠ ʧʦʯʚʝ ʥʝʠʟʤʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʕʪʦ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʘ ʠʤʝʥʥʦ ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʦʡ ʧʨʦʤʳh-

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʚʥʝʩʝʥʠʝʤ  

ʚ ʧʦʯʚʫ ʫʜʦʙʨʝʥʠʡ, ʧʝʩʪʠʮʠʜʦʚ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʫʣʫʯʰʘʶʱʠʭ ʝʝ ʩʚʦʡʩʪʚʘ. ɺʩʝ ʵʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ ʘʙʠʦʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʨʝʜʳ ï ʧʦʯʚʘʭ 

ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʀʭ ʧʦʩʣʝʜʫʶʱʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ ʚ ʨʘʩʪʝʥʠʷ ʠ ʜʘʣʝʝ ʯʝʨʝʟ ʧʠʱʝʚʳʝ ʮʝʧʠ 

ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʫʩʠʣʝʥʠʶ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ [3, 4]. 

ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʟʜʝʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʭ ʧʦʩʪʫʧʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʥʝʩʢʦʣʴ-

ʢʠʭ ʪʝʭʥʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1, 2]. ʉʨʝʜʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩʚʠʥʝʮ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʠʤ ʠʟ ʧʨʠ-

ʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ, ʝʛʦ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ [5].  

ʅʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʚʠʥʮʘ ʚ ʧʦʯʚʝ ʚʣʠʷʶʪ ʝʝ ʩʚʦʡʩʪʚʘ: ʢʠʩʣʘʷ ʩʨʝʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʥʘʢʦʧʣʝ-

ʥʠʶ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ɹʠʦʘʢʢʫʤʫʣʷʮʠʷ ʩʚʠʥʮʘ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, 

ʫ ʨʘʩʪʝʥʠʡ ʚʝʩʴʤʘ ʚʠʜʦʩʧʝʮʠʬʠʯʥʘ. ʇʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʭ ʥʘʢʦʧʣʝʥʠʶ ʚʳʜʝʣʷʶʪ ʪʨʠ ʛʨʫʧʧʳ ʨʘʩʪʝ-

ʥʠʡ: 1) ʘʢʢʫʤʫʣʷʪʦʨʳ, ʥʘʢʘʧʣʠʚʘʶʪ ʤʝʪʘʣʣʳ ʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʢʘʢ ʧʨʠ ʥʠʟʢʠʭ, ʪʘʢ ʠ ʚʳʩʦʢʠʭ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʩʨʝʜʝ; 2) ʠʥʜʠʢʘʪʦʨʳ, ʫ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʪʢʘʥʷʭ ʦʪʨʘʞʘʝʪ ʝʛʦ ʢʦʥ-

ʮʝʥʪʨʘʮʠʶ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ; 3) ʠʩʢʣʶʯʘʪʝʣʠ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʦʚ ʚ ʧʦ-

ʙʝʛʘʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʩʨʝʜʝ [6]. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʣʣʦʚ 

ʚ ʧʦʯʚʝ ʠ ʨʘʩʪʝʥʠʷʭ-ʠʥʜʠʢʘʪʦʨʘʭ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦ ʧʨʦʚʦʜʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʫʨʙʘ-

ʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʥʘʨʫʰʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʢ ʥʘʠʙʦʣʝʝ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʦʪʥʦʩʷʪʩʷ ʛʦʨʦʜ ʇʝʪʨʦʧʘʚ-

ʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʤʫ ʨʘʡʦʥʳ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʧʣʦ-

ʵʥʝʨʛʝʪʠʢʠ [7, 8]. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʇʝʪʨʦʧʘʚ-

ʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ 

ʥʠʭ ʨʘʩʪʝʥʠʷʭ. 

ʆʪʙʦʨ ʧʨʦʙ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ  

ʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

2017 ʛ. ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʡʦʥʘʭ ʇʝʪʨʦ-

ʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ: ɸʚʪʦʩʪʘʥʮʠʷ 

10-ʡ ʢʤ, ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ, ɹʦʪʘʥʠ-

ʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ, ʉʪʘʜʠʦʥ çʉʧʘʨʪʘʢè, 

ɻʦʩʧʠʪʘʣʴ (ʨʠʩ. 1). ʌʦʥʦʚʳʡ ʫʯʘʩʪʦʢ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʫʜʘʣʝʥʥʦ ʦʪ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ ʠ ʘʚʪʦʜʦʨʦʛ (ʨʘʡʦʥ ʦʟʝʨʘ 

ʉʠʥʠʯʢʠʥʦ). ɺʳʙʦʨ ʫʯʘʩʪʢʦʚ ʦʩʥʦʚʘʥ 

ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʠ ʥʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥ-

ʥʳʭ ʜʦʨʦʞʥʳʭ ʧʝʨʝʢʨʝʩʪʢʦʚ ʠ ʢʦʪʝʣʴ-

ʥʳʭ. ʆʪʙʦʨ ʧʦʯʚʝʥʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʨʦʙ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʦʧʨʝʜʝʣʝ-

ʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʩʝʣʴ-

ʭʦʟʫʛʦʜʠʡ ʠ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪ-

ʚʘ [9]. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʘʨʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʠʩʪʴʷ ʨʘʩʪʝʥʠʡ ʪʨʘʚʷʥʠʩʪʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ (Rosa sp., Artemisia vulgaris) ʠ ʜʨʝʚʝʩʥʦʛʦ (Salix sp., Betula ermanii, Alnus sp.) 

ʷʨʫʩʦʚ. ʉʙʦʨ ʣʠʩʪʴʝʚ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʩʨʝʜʥʝʡ ʧʨʦʙʳ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʙʦʨ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠ-

ʥʝ 0ï20 ʩʤ ʤʝʪʦʜʦʤ çʢʦʥʚʝʨʪʘè ʧʫʪʝʤ ʦʩʨʝʜʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʷʪʠ ʯʘʩʪʥʳʭ ʧʨʦʙ. ɺʩʝ ʦʪʦʙʨʘʥ-

 

ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʡʦʥʦʚ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚ  

ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʝ-ʂʘʤʯʘʪʩʢʦʤ: 

1 ï ʬʦʥʦʚʳʡ ʫʯʘʩʪʦʢ, 2 ï ʨʘʡʦʥ ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ, 

3 ï ʨʘʡʦʥ ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ, 4 ï ʨʘʡʦʥ ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ,  

5 ï ʨʘʡʦʥ ʉʪʘʜʠʦʥ çʉʧʘʨʪʘʢè, 6 ï ʨʘʡʦʥ ɻʦʩʧʠʪʘʣʴ 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʥʳʝ ʧʨʦʙʳ ʚʳʩʫʰʠʚʘʣʠʩʴ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʩʝʠʚʘʣʠʩʴ ʯʝʨʝʟ ʩʠʪʦ ʩ ʜʠʘʤʝʪʨʦʤ 

ʦʪʚʝʨʩʪʠʡ 2 ʤʤ. ʉʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʣʠʩʪʴʷʭ ʠ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝ-

ʪʦʜʦʤ, ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʋ ʎɸʉ çʂʘʤʯʘʪʩʢʠʡè. ɼʣʷ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʘ ʚ ʧʦʯʚʝ ʢ ʝʛʦ ʬʦʥʦʚʦʤʫ ʟʥʘʯʝʥʠʶ [10].  

ʇʦʯʚʘ. ɼʣʷ ʚʩʝʭ ʧʦʯʚ ʂʘʤʯʘʪʢʠ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʧʦʯʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ, ʭʘ-

ʨʘʢʪʝʨʥʘ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʩʨʝʜʳ [11]. ʅʦʨʤʘʪʠʚʳ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʯʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʆɼʂ). ʉʦʛʣʘʩʥʦ ɻʠʛʠʝʥʠʯʝʩʢʠʤ 

ʥʦʨʤʘʪʠʚʘʤ ʆɼʂ ʩʚʠʥʮʘ ʜʣʷ ʢʠʩʣʳʭ 

ʧʦʯʚ ʨʘʚʝʥ 65 ʤʛ/ʢʛ [12]. ɺ 2017 ʛ. ʩʦ-

ʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʧʦʯʚʝ ʬʦʥʦʚʦʛʦ 

ʫʯʘʩʪʢʘ ʥʝ ʧʨʝʚʳʰʘʣʦ ʆɼʂ ʠ ʩʦʩʪʘʚʠ-

ʣʦ 0,7 ʤʛ/ʢʛ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʝʩʪʝ-

ʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ 

ʜʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʧʦʯʚʘʭ ʪʝʨʨʠʪʦʨʠʡ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-

ʂʘʤʯʘʪʩʢʦʛʦ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ 

ʤʝʪʘʣʣʘ ʠʟʤʝʥʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ  

1,38ï21,1 ʤʛ/ʢʛ (ʨʠʩ. 2). ʅʘʠʤʝʥʴʰʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʦʪʤʝʯʝʥʦ ʚ ʧʦʯʚʘʭ 

ʨʘʡʦʥʘ ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ. ʅʘʠʙʦʣʴ-

ʰʝʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚʳʷʚʣʝʥʦ ʚ ʨʘʡʦʥʝ 

ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ (21,1 ʤʛ/ ʢʛ), ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʦʯ-

ʚʘʭ ʬʦʥʦʚʦʛʦ ʫʯʘʩʪʢʘ, ʚ 31 ʨʘʟ. ɺ ʦʩ-

ʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘʢʦʧʣʝʥʠʝ ʩʚʠʥʮʘ 

ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ 

ʥʝ ʧʨʝʚʳʰʘʣʦ 5,5 ʤʛ/ʢʛ. ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2017 ʛ. 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ ʥʠʞʝ ʆɼʂ. 

ʈʷʜ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-

ʂʘʤʯʘʪʩʢʦʛʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ > ɹʦ-

ʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ > ʉʪʘʜʠʦʥ çʉʧʘʨʪʘʢè > ɻʦʩʧʠʪʘʣʴ > ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ > ʌʦʥʦʚʳʡ ʫʯʘ-

ʩʪʦʢ (ʨʠʩ. 2). ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 1, ʦʥ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʚʢʣʘʜ ʚ ʥʘʢʦʧʣʝʥʠʝ ʵʪʦʛʦ ʤʝʪʘʣʣʘ 

ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʩʪʫʧʣʝʥʠʝ 

ʩʚʠʥʮʘ ʚ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘʠʙʦʣʴʰʝʝ 

ʚ ʨʘʡʦʥʝ ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ ʩʨʝʜʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ 

ʛʦʨʦʜʘ ʦʪʤʝʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʚ ʧʦʯʚʝ ï 0,13 ʤʛ/ʢʛ, ʯʪʦ ʚ ʰʝʩʪʴ ʨʘʟ ʧʨʝʚʳʰʘ-

ʝʪ ʝʛʦ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʯʚ ʬʦʥʦʚʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʙʣʠʟʠ ʦʟ. ʉʠʥʠʯʢʠʥʦ. 

ʊʘʙʣʠʮʘ 1 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ 

ʈʘʡʦʥ ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ 31,2 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ 7,6 

ʉʪʘʜʠʦʥ çʉʧʘʨʪʘʢè 6,6 

ɻʦʩʧʠʪʘʣʴ 2,4 

ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ 2,0 

 
ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʨʘʡʦʥʳ ʦʪʣʠʯʘʣʠʩʴ ʚʠʜʦʚʳʤ ʩʦʩʪʘ-

ʚʦʤ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʨʘʩʪʝʥʠʡ. ʊʘʢ, ʚ ʨʘʡʦʥʘʭ ɻʦʩʧʠʪʘʣʴ ʠ ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ ʦʪʩʫʪʩʪʚʦʚʘʣ 

ʰʠʧʦʚʥʠʢ (Rosa sp.). ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʥʮʘ ʚ ʣʠʩʪʴʷʭ ʙʝʨʝʟʳ (Betula ermanii) 

ʠ ʧʦʣʳʥʠ (Artemisia vulgaris) ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ. ʇʦʵʪʦʤʫ 

 
ʈʠʩ. 2. ʉʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ 

ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2017 ʛ.:  

1 ï ʬʦʥʦʚʳʡ ʫʯʘʩʪʦʢ, 2 ï ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ,  

3 ï ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ, 4 ï ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ,  

5 ï ʉʪʘʜʠʦʥ çʉʧʘʨʪʘʢè, 6 ï ɻʦʩʧʠʪʘʣʴ 
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ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʘ ʙʠʦʘʢʢʫʤʫʣʷʮʠʠ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʦʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ. ʆʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ 

ʩʚʠʥʮʘ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʠ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʦʚ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʝʥʳ 

ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʉʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʘʭ  

ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ. ʊʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʚʳʜʝʣʝʥ ʟʝʣʝʥʦʡ ʟʘʣʠʚʢʦʡ ʷʯʝʡʢʠ,  

ʜʨʝʚʝʩʥʳʡ ʷʨʫʩ ï ʦʨʘʥʞʝʚʦʡ ʟʘʣʠʚʢʦʡ. 

ñīò ï ʦʪʤʝʯʝʥʳ ʧʨʦʙʳ ʨʘʩʪʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʥʮʘ ʦʪʩʫʪʩʪʚʫʶʪ.  

ñ*ò ï ʨʘʩʪʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝ ʧʨʦʠʟʨʘʩʪʘʣʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ  
 

ɺ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʤ ʷʨʫʩʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʙʳʣʠ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʰʠʧʦʚʥʠʢʘ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʝʛʦ ʩʙʦʨʘ ʠ ʠʤʝʣʠ ʩʭʦʞʫʶ ʪʝʥʜʝʥʮʠʶ ʩ ʝʛʦ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʚ ʧʦʯʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʡʦʥʦʚ. ʅʘʠʤʝʥʴʰʝʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʦ ʜʣʷ ʬʦʥʦʚʦʛʦ 

ʫʯʘʩʪʢʘ ï 2,29 ʤʛ/ʢʛ, ʥʘʠʙʦʣʴʰʝʝ ï ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʡʦʥʝ ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ 

ï 55,7 ʤʛ/ʢʛ. ʋʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʣʠʩʪʴʷʭ ʧʦʣʳʥʠ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʛʦ-

ʨʦʜʘ, ʚʢʣʶʯʘʷ ʬʦʥʦʚʳʡ ʫʯʘʩʪʦʢ, ʥʝ ʧʨʝʚʳʰʘʣ 2,7 ʤʛ/ʢʛ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʝʛʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʦʯ-

ʚʝ. ɺ ʨʘʡʦʥʝ ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ ʥʘʢʦʧʣʝʥʠʝ ʩʚʠʥʮʘ ʚ ʣʠʩʪʴʷʭ ʧʦʣʳʥʠ ʙʳʣʦ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ, 

ʯʝʤ ʚ ʧʦʯʚʝ (ʨʠʩ. 2 ʠ 3). ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ ʦ ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝ-

ʪʘʣʣʘ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʨʦʜʘ Rosa ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ A. vulgaris, ʚʝʨʦʷʪʥʦ, ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧ-

ʧʝ ʨʘʩʪʝʥʠʡ-ʠʩʢʣʶʯʘʪʝʣʝʡ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʥʘʢʦʧʣʝʥʠʶ ʩʚʠʥʮʘ ʨʘʩʪʝʥʠʷʤʠ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ,  

ʯʝʤ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ (ʨʠʩ. 3). ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʣʠʩʪʴʷʭ ʦʣʴʭʠ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ  

1,86ï14,60 ʤʛ/ʢʛ, ʚ ʣʠʩʪʴʷʭ ʙʝʨʝʟʳ ï 2,73ï20,13 ʤʛ/ʢʛ (ʪʘʙʣ. 2). ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʫʨʦ-

ʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʩʚʠʥʮʘ ʫʢʘʟʘʥʥʳʤʠ ʚʠʜʘʤʠ ʙʳʣ ʩʦʧʦʩʪʘʚʠʤ (ʨʘʡʦʥ ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ) 

ʠʣʠ ʥʠʞʝ (ʨʘʡʦʥ ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ) ʩʦʜʝʨʞʘʥʠʷ ʪʘʢʦʚʦʛʦ ʚ ʧʦʯʚʝ (ʨʠʩ. 2 ʠ 3).  

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʢʢʫʤʫʣʷʮʠʠ ʩʚʠʥʮʘ ʩʨʝʜʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʚʳʷʚʣʝʥʘ ʫ Salix. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʪʘʢʞʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [13, 14]. ɹʦʣʝʝ 

ʪʦʛʦ, ʚ ʧʨʦʮʠʪʠʨʦʚʘʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪʘʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʩʚʠʥʮʘ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩ-

ʪʷʭ ʠʚʳ ʧʨʦʠʩʭʦʜʠʪ ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ. ʊʘʢ, ʩʢʦʨʦʩʪʴ ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚ ʢʦʨʥʷʭ ʠ ʚʝʪʚʷʭ 

ʨʘʩʪʝʥʠʡ ʚʳʰʝ, ʯʝʤ ʚ ʩʪʝʙʣʷʭ ʠ ʣʠʩʪʴʷʭ. ɺ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʧʨʦʙʘʭ ʣʠʩʪʴʝʚ ʠʚʳ ʠʟ 

ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ  

1,81ï55,72 ʤʛ/ʢʛ (ʪʘʙʣ. 2). ʄʘʢʩʠʤʘʣʴʥʦʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚʳʷʚʣʝʥʦ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʡ-

ʦʥʝ ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ, ʥʘʠʤʝʥʴʰʝʝ ï ʜʣʷ ʨʘʡʦʥʘ ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ. ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ʣʠʩʪʴʝʚ 
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ʠʚʳ, ʩʦʙʨʘʥʥʳʭ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʯʚʘʭ ʤʝʩʪ ʠʭ ʧʨʦʠʟ-

ʨʘʩʪʘʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʚʠʥʮʘ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Salix ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ: ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ > ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ > ʉʪʘʜʠʦʥ çʉʧʘʨʪʘʢè > ɻʦʩʧʠʪʘʣʴ > 

ʂʨʘʝʚʘʷ ʙʠʙʣʠʦʪʝʢʘ > ʌʦʥʦʚʳʡ ʫʯʘʩʪʦʢ (ʨʠʩ. 3, ʪʘʙʣ. 2). ʇʦʣʫʯʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʡ-

ʦʥʦʚ ʧʦ ʩʪʝʧʝʥʠ ʥʘʢʦʧʣʝʥʠʷ ʩʚʠʥʮʘ ʚ ʣʠʩʪʴʷʭ ʠʚʳ ʩʦʚʧʘʜʘʝʪ ʩ ʪʘʢʦʚʳʤ ʜʣʷ ʧʦʯʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ.  

ʊʘʙʣʠʮʘ 2 

ʋʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʠ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ 

ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ 

ʂʦʤʧʦʥʝʥʪ  

ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ 

ʨʘʡʦʥʘ 

ʋʨʦʚʥʠ 

ʩʦʜʝʨʞʘʥʠʷ 

ʩʚʠʥʮʘ, 

ʤʛ/ʢʛ 

ʈʷʜ ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʘʭ 

ʇʦʯʚʘ 1,38ï21,15 
ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ > ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ > ʉʪʘʜʠʦʥ > ɻʦʩʧʠʪʘʣʴ > ɹʠʙʣʠʦ-

ʪʝʢʘ 

Artemisia vulgaris 2,50ï2,71 ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ Ó ɻʦʩʧʠʪʘʣʴ Ó ɹʠʙʣʠʦʪʝʢʘ  

Rosa sp. 7,48ï28,48 ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ > ʉʪʘʜʠʦʥ > ɹʠʙʣʠʦʪʝʢʘ 

Salix sp. 1,81ï55,72 
ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ > ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ > ʉʪʘʜʠʦʥ > ɻʦʩʧʠʪʘʣʴ > ɹʠʙʣʠʦ-

ʪʝʢʘ 

Alnus sp. 1,86ï14,60 ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ > ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ > ɹʠʙʣʠʦʪʝʢʘ > ʉʪʘʜʠʦʥ 

Betula ermanii 2,75ï20,13 ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ > ɹʠʙʣʠʦʪʝʢʘ > ʉʪʘʜʠʦʥ > ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ 
 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʣʷ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠ-

ʪʦʨʠʡ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʩʚʠʥʮʦʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʩʪʝʥʠʷ-

ʙʠʦʠʥʜʠʢʘʪʦʨʳ. ʊʘʢʦʚʳʤʠ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʩʧʦʩʦʙʥʳ 

ʚʳʩʪʫʧʘʪʴ ʰʠʧʦʚʥʠʢ (Rosa sp.), ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ ï ʠʚʘ (Salix sp.). ʋʨʦʚʥʠ 

ʥʘʢʦʧʣʝʥʠʷ ʩʚʠʥʮʘ ʚ ʠʭ ʣʠʩʪʴʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʘ ʩʙʦʨʘ, ʠʟʤʝʥʷʣʠʩʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝ-

ʣʘʭ ʠ ʧʨʝʚʳʰʘʣʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʘʭ ʛʦʨʦʜʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ ʠ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ (ʣʠʩʪʴʷ ʰʠʧʦʚ-

ʥʠʢʘ ʠ ʠʚʳ) ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2017 ʛ. ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʩʨʝʜʠ ʪʝʨʨʠʪʦ-

ʨʠʡ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ ʫʯʘʩʪʢʠ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʷʚʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

(ʪʘʙʣ. 2). ʂ ʨʘʡʦʥʘʤ ʩ ʚʳʨʘʞʝʥʥʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʪʥʦʩʷʪʩʷ: ɸʚʪʦʩʪʘʥʮʠʷ 10-ʡ ʢʤ, 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ ʠ ʉʪʘʜʠʦʥ çʉʧʘʨʪʘʢè. ɺʩʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠ-

ʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʢʣʶʯʝʚʳʭ ʜʣʷ ʛʦʨʦʜʘ ʤʝʩʪʘʭ ʜʦʨʦʞʥʳʭ ʨʘʟʚʷʟʦʢ. 

ʇʝʨʚʳʡ ʠ ʧʦʩʣʝʜʥʠʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʨʘʡʦʥʦʚ ʪʘʢʞʝ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʟʦʥʫ ʘʚʪʦʧʘʨʢʦʚʢʠ 

ʠ ʘʚʪʦʩʪʦʷʥʢʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʈʘʡʦʥ ɹʦʪʘʥʠʯʝʩʢʠʡ ʧʝʨʝʫʣʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʬʝʜʝʨʘʣʴʥʦʡ ʪʨʘʩʩʳ, ʩʦʝʜʠʥʷʶʱʝʡ ʤʦʨʩʢʦʡ ʧʦʨʪ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-

ʂʘʤʯʘʪʩʢʦʛʦ ʠ ʘʵʨʦʧʦʨʪ ɽʣʠʟʦʚʦ.  
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SWAMPWATER CHEMICAL CONTENT CREATION IN CONDITIONS  

OF ANTHROPOGENIC TRANSFORMATION ON THE EXAMPLE  

OF THE SWAMP SWINOE IN KALININGRADSKAYA REGION  

 
The study results of the surface waters hydrochemical composition of the swamp Svinoe, located in 

Kaliningradskaya region were presented in the article. The characteristic of the content of gases, basic ions, organ-

ic and nutrients in water in 2019 is given. 

 

Key words: head swamps, the swamp Svinoe, hydrochemical composition of water, drainage. 

 

 

ɹʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ï ʵʪʦ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴʶ ʠ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʠʪʦʮʝʥʦʟʦʚ. ɹʦʣʦʪʘ ʨʝʛʫʣʠʨʫʶʪ ʢʨʫʛʦʚʦʨʦʪ ʚʦʜʳ ʠ ʭʠʤʠʯʝ-

ʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʝʦʩʬʝʨʝ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ, ʧʦʛʣʦʱʘʶʪ ʫʛʣʝʢʠʩ-

ʣr ʡ ʛʘʟ, ʘʢʪʠʚʥʦ ʦʙʨʘʟʫʶʪ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʪʦʨʬʘ, ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʆʜʥʘʢʦ ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʘʢʪʠʚʥʦ 

ʦʩʫʰʘʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʨʘʟʨʫʰʘʶʪ 

ʧʨʠ ʜʦʙʳʯʝ ʪʦʨʬʘ. ʈʘʙʦʪʳ ʧʦ ʦʩʫʰʝʥʠʶ ʙʦʣʦʪ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʩʫʢʮʝʩ-

ʩʠʠ, ʫʤʝʥʴʰʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʘʚʘ ʙʦʣʦʪʥʳʭ ʚʦʜ, ʩʪʘʚʷʪ ʧʦʜ ʫʛʨʦʟʫ ʠʩʯʝʟ-

ʥʦʚʝʥʠʷ ʤʥʦʛʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʙʦʣʴʰʫʶ ʚʘʞʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʜʣʷ 

ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʦʪ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʭ ʜʝʛʨʘʜʘʮʠʠ. 

ɺ 50-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʦʣʦʪʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʣʠ ʦʢʦʣʦ 6% ʪʝʨʨʠʪʦ-

ʨʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʠʟʤʝʥʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʨʬʦʜʦʙʳʯʠ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʨʘʙʦʪ [1]. ʉʝʡʯʘʩ ʥʝʢʦʪʦʨʳʝ ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠ-

ʢʘʣʴʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ ʠ ʥʝ ʟʘʪʨʦʥʫʪʳʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ  

ʚ ʩʦʩʪʘʚ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ, ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʦʙʣʠʢʘ ʠ ʩʧʝʮʠʬʠʢʫ ʣʘʥʜʰʘʬ-

ʪʦʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʦ ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ʉʚʠʥʦʝ (ʥʝʤ. ʐʚʝʥʪʣʫʥʜ), ʢʦʪʦ-

ʨʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʨʭʦʚʳʤ ʩʬʘʛʥʦʚʳʤ ʙʦʣʦʪʘʤ ʧʨʠʙʨʝʞʥʳʭ ʥʠʟʤʝʥʥʦʩʪʝʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʦ 
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ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʦʩʣʝ ʟʘʥʝʩʝʥʠʷ ʧʝʩʢʦʤ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʧʨʦʣʠʚʘ ɹʨʦʢʠʩʪ, ʩʫʱʝ-

ʩʪʚʦʚʘʚʰʝʛʦ ʤʝʞʜʫ ɹʘʣʪʠʡʩʢʠʤ ʤʦʨʝʤ ʠ ʂʫʨʰʩʢʠʤ ʟʘʣʠʚʦʤ. ɹʦʣʦʪʦ ʉʚʠʥʦʝ ʟʘʥʠʤʘʝʪ ʪʝʨʨʠʪʦ-

ʨʠʶ ʚ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʂʫʨʰʩʢʦʡ ʢʦʩʳ ʚ 3 ʢʤ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʛ. ɿʝʣʝʥʦʛʨʘʜʩʢʘ ʤʝʞʜʫ ʫʩʪʴ-

ʝʚʳʤ ʫʯʘʩʪʢʦʤ ʨ. ʊʨʦʩʪʷʥʢʠ ʠ ʧʦʙʝʨʝʞʴʝʤ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, ʦʪ ʢʦʪʦʨʦʛʦ ʦʥʦ ʦʪʜʝʣʝʥʦ 

ʥʝʰʠʨʦʢʦʡ ʧʦʣʦʩʦʡ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʯʝʨʥʦʦʣʴʭʦʚʳʭ ʣʝʩʦʚ [2ï4] (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʙʦʣʦʪʘ ʉʚʠʥʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʢʨʫʧʥʳʝ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʙʦʣʝʝ ʥʠ ʥʘ ʦʜʥʦʡ ʠʟ ʜʨʫʛʠʭ ʧʝʩʯʘʥʳʭ ʧʝʨʝʩʳʧʝʡ ʧʦʙʝʨʝʞʴʷ ɹʘʣʪʠʢʠ 

[3]. ʇʣʦʱʘʜʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʦʨʬʘ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 1 000 ʛʘ, ʧʦʵʪʦʤʫ ʦʥʦ ʚʢʣʶʯʝ-

ʥʦ ʚ ʉʧʠʩʦʢ ʙʦʣʦʪ, ʦʭʨʘʥʷʝʤʳʭ ʠ ʥʘʤʝʯʝʥʥʳʭ ʜʣʷ ʦʭʨʘʥʳ ʙʦʣʦʪ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʝ 

çTELMAè [5]. ʕʢʦʩʠʩʪʝʤʘ ʙʦʣʦʪʘ ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʦʚ ʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, 

ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ɿʝʣʝʥʦʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʣʘʛʘʶʱʠʭ ʝʛʦ ʬʠʪʦʮʝʥʦʟʦʚ, ʠʥʪʝʨʝʩʥʦ ʢʘʢ ʦʙʲʝʢʪ 

ʵʢʦʪʫʨʠʟʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʙʦʣʦʪʘ ʉʚʠʥʦʛʦ ʟʘʥʠʤʘʣʠʩʴ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚ. ʥʝʤʝʮʢʠʝ ʫʯʝ-

ʥʳʝ ʂ. ɺʝʙʝʨ ʠ ʍ. ɻʨʦʩʩ. ʇʦ ʠʭ ʜʘʥʥʳʤ, ʧʣʦʱʘʜʴ ʧʣʘʪʦ ï ʦʪʢʨʳʪʦʡ, ʥʝʦʙʣʝʩʝʥʥʦʡ ʝʛʦ ʯʘʩʪʠ, ʩʦ-

ʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 150 ʛʘ. ʋʞʝ ʚ XIX  ʚ. ʙʦʣʦʪʦ ʧʦʜʚʝʨʛʣʦʩʴ ʦʩʫʰʝʥʠʶ, ʟʜʝʩʴ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʜʦʙʳʯʘ ʪʦʨʬʘ, ʢʦʪʦʨʘʷ ʧʨʝʢʨʘʪʠʣʘʩʴ ʢ ʥʘʯʘʣʫ XX ʚ. [2, 4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʠʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʵʢʦʩʠʩʪʝʤʫ ï ʯʘʩʪʠʯʥʦ ʦʩʫʰʝʥʦ, 

ʠʟʤʝʥʝʥʦ ʜʦʙʳʯʝʡ ʪʦʨʬʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʟʘʨʘʩʪʘʥʠʷ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʮʝʥʢʘʤ [2] ʧʣʦ-

ʱʘʜʴ ʧʣʘʪʦ ʙʦʣʦʪʘ ʉʚʠʥʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 50 ʛʘ. 

ʇʦʩʢʦʣʴʢʫ ʦʜʥʘ ʠʟ ʬʫʥʢʮʠʡ ʙʦʣʦʪ ï ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ, ʙʦʣʦʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʛʠʜʨʦ-

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʩ ʥʠʤ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʩʚʷʟʴ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʦ-

ʙʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʙʦʣʦʪʥʳʭ ʚʦʜ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʙʦʣʦʪʘ ʉʚʠʥʦʛʦ 

ʩ ʤʘʨʪʘ 2019 ʛ. ʥʘʤʠ ʥʘʯʘʪʳ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʥʘ ʙʦʣʦʪ-

ʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʦʚʦʜʠʣʠ ʝʞʝʤʝʩʷʯʥʦ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʘʥʮʠʷʭ (ʨʠʩ. 2). ɺʳʙʦʨ ʩʪʘʥʮʠʡ ʦʧʨʝ-

ʜʝʣʷʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʪʘʥʮʠʠ 1 ʠ 2 ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʘʝʚʦʡ ʟʦʥʝ ʙʦʣʦʪʘ, ʜʦʩʪʘʪʦʯʥʦ ʫʚ-

ʣʘʞʥʝʥʥʦʡ, ʪʦʧʢʦʡ; ʩʪʘʥʮʠʷ 3 ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʦʙʣʝʩʝʥʥʦʡ ʯʘʩʪʠ ʧʣʘʪʦ ʥʘ 

ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʢʘʥʘʣʝ.  

ʉʪʘʥʮʠʷ 1: ʢʦʪʣʦʚʠʥʘ, ʟʘʧʦʣʥʝʥʥʘʷ ʚʦʜʦʡ, ʧʣʦʱʘʜʴʶ ï ʦʢʦʣʦ 20 ʤ
2
, ʛʣʫʙʠʥʦʡ ʜʦ 0,5 ʤ ʧʨʘ-

ʚʠʣʴʥʦʡ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʡ ʬʦʨʤʳ; ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʦʢʨʘʠʥʘʭ ʙʦʣʦʪʘ ʥʘ ʫʯʘʩʪʢʝ 

ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʩ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ. ɺʝʨʦʷʪʥʦ, ʠʤʝʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ.  

ʉʪʘʥʮʠʷ 2: ʦʙʰʠʨʥʦʝ ʪʦʧʢʦʝ ʤʦʯʘʞʠʥʦʧʦʜʦʙʥʦʝ ʧʦʥʠʞʝʥʠʝ, ʧʦʣʥʦʩʪʴʶ ʟʘʨʦʩʰʝʝ ʤʭʘʤʠ,  

ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʠʤʠ ʙʝʨʝʛʘʤʠ ʠ ʦʢʨʫʛʣʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 25ï30 ʤ
2
, ʚʝʨʦ-

ʷʪʥʦ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ 50 ʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʦʪ ʩʪ. 1. 
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ʉʪʘʥʮʠʷ 3: ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʢʘʥʘʣ, 

ʩʠʣʴʥʦ ʟʘʨʦʩʰʠʡ, ʩʦ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤ 

ʨʫʩʣʦʤ, ʰʠʨʠʥʦʡ ʜʦ 0,5 ʤ, ʛʣʫʙʠʥʦʡ ʜʦ 

0,4 ʤ; ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ 

ʚʨʝʤʝʥʠ ʪʝʯʝʥʠʝ ʚ ʢʘʥʘʣʝ ʦʪʩʫʪʩʪʚʫʝʪ 

ʠʣʠ ʚʳʨʘʞʝʥʦ ʦʯʝʥʴ ʩʣʘʙʦ. 

ʇʨʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦ-

ʚʦʜʷʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʠʟ-

ʣʦʞʝʥʥʳʤ ʚ [6]. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʨʦʜʥʠʢʦʚʳʤ ʪʝʨʤʦʤʝʪʨʦʤ, 

ʨʅ ï ʠʥʜʠʢʘʪʦʨʥʳʤʠ ʧʦʣʦʩʢʘʤʠ. ʇʨʦ-

ʙʳ ʥʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʪʙʠ-

ʨʘʶʪʩʷ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʝʤʢʦʩʪʠ ʠʟ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ (0,1ï0,2 ʤ). 

ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʂɻʊʋ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [6] ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ ʧʦʩʣʝ ʦʪʙʦʨʘ. ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ï ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [7]. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ, ʛʨʫʧʧʳ, ʪʠʧʘ ʚʦʜ, ʘ ʪʘʢʞʝ ʢʦʣʠ-

ʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʠʥʷʪʳ ʛʨʘʜʘʮʠʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʆ.ɸ. ɸʣʝʢʠʥʘ [8]. 

ʅʘʰʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʢʘʟʘʥʥʦʤ ʨʘʡʦʥʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʛʦ ʚʦʜʳ ʩʣʘʙʦʢʠʩ-

ʣʳʝ, ʟʥʘʯʝʥʠʝ ʨʅ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 5,5 ʜʦ 6,5. ʄʠʥʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʨʅ ʚʦ ʚʩʝ ʤʝʩʷʮʳ ʦʪʤʝʯʝʥʘ 

ʚ ʚʦʜʘʭ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʘʥʘʣʘ (ʩʪ. 3), ʜʨʝʥʠʨʫʶʱʝʛʦ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ. 

ʂʠʩʣʦʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʤʘʣʦʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʜʣʷ ʙʦʣʦʪʥʳʭ ʚʦʜ. ʉʨʝʜʥʷʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʆ2 ʚ ʙʦʣʦʪʥʳʭ ʚʦʜʘʭ ʟʘ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ ï 1,77 ʤʛ/ʜʤ
3
 (16% ʥʘʩʳʱʝʥʠʷ). ʄʝʥʴʰʝ 

ʚʩʝʛʦ ʢʠʩʣʦʨʦʜʘ ʨʘʩʪʚʦʨʝʥʦ ʚ ʚʦʜʘʭ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʘʥʘʣʘ (ʩʪ. 3). ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʠ-

ʩʣʦʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʩʪ. 2, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʙʦʣʦʪʘ (ʪʘʙʣ.). 

ʊʘʙʣʠʮʘ 

ʉʨʝʜʥʠʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜ ʙʦʣʦʪʘ ʉʚʠʥʦʛʦ ʚ ʧʝʨʠʦʜ ʤʘʨʪ ï ʜʝʢʘʙʨʴ 2019 ʛ. 

ʇʘʨʘʤʝʪʨ ʉʪʘʥʮʠʷ 1 (ʉʪ. 1) ʉʪʘʥʮʠʷ 2 (ʉʪ. 2) ʉʪʘʥʮʠʷ 3 (ʉʪ. 3) 

ʨʅ 6,3 6,2 6,0 

ʂʠʩʣʦʨʦʜ, ʤʛ/ʜʤ3 1,73 2,52 0,87 

ʂʠʩʣʦʨʦʜ, % 16 21 8 

ʇʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ, ʤʛʆ/ʜʤ3 171,8 161,2 140,1 

ɸʟʦʪ ʥʠʪʨʠʪʦʚ, ʤʛN/ʜʤ3 0,168 0,167 0,15 

ɸʟʦʪ ʘʤʤʦʥʠʡʥʳʡ, ʤʛN/ʜʤ3 5,3 4,3 3,8 

ʌʦʩʬʦʨ ʬʦʩʬʘʪʦʚ, ʤʛP/ʜʤ3 0,08 0,08 0,13 

ɾʝʣʝʟʦ ʦʙʱʝʝ, ʤʛ/ʜʤ3 3,11 1,60 1,71 

ʆʙʱʘʷ ʞʝʩʪʢʦʩʪʴ, ʤʛ ʵʢʚ./ʜʤ3 0,743 0,468 0,678 

ʂʘʣʴʮʠʡ, ʤʛ/ʜʤ3 5,5 6,5 5,8 

ʄʘʛʥʠʡ, ʤʛ/ʜʤ3 5,7 1,7 4,8 

ʉʫʤʤʘ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ, ʤʛ/ʜʤ3 57,8 67,1 58,8 

ɻʠʜʨʦʢʘʨʙʦʥʘʪʳ, ʤʛ/ʜʤ3 80,1 106,3 94,2 

ʍʣʦʨʠʜʳ, ʤʛ/ʜʤ3 31,9 17,7 28,4 

ʉʫʣʴʬʘʪʳ, ʤʛ/ʜʤ3 49,5 54,8 42,5 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ, ʤʛ/ʜʤ3 231,2 254,2 234,4 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʚʝʣʠʯʠʥʝ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ çʦʯʝʥʴ ʚʳʩʦʢʫʶè (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʆ.ɸ. ɸʣʝʢʠʥʘ). 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʢʠʩʣʷʝʤʦʩʪʠ ʪʠʧʠʯʥʳ ʜʣʷ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʠ ʦʪʨʘʞʘʶʪ ʩʣʦʞʥʳʝ ʧʨʦʮʝʩ-

ʩr  ʦʙʦʛʘʱʝʥʠʷ ʙʦʣʦʪʥʳʭ ʚʦʜ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʩ-

ʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ, ʪʦʨʬʦʚ, ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʧʦʯʚ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʷʜʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ [9ï12]. 

ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʬʦʨʤ ʙʠʦʛʝʥ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ ʠ ʞʝʣʝʟʘ (ʚ ʩʫʤʤʝ ʦʙʱʝʛʦ ʞʝʣʝʟʘ ʧʨʝʦʙʣʘʜʘʝʪ 

 

ʈʠʩ. 2. ʉʪʘʥʮʠʠ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ ʚ ʙʦʣʦʪʥʦʤ ʤʘʩʩʠʚʝ ʉʚʠʥʦʝ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʝʛʦ ʟʘʢʠʩʥʘʷ ʬʦʨʤʘ), ʯʪʦ ʪʠʧʠʯʥʦ ʜʣʷ ʙʦʣʦʪʥʳʭ ʚʦʜ. ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʬʦʩʬʘʪʦʚ ʚ ʢʘʥʘʣʝ (ʩʪ. 3) ï ʟʜʝʩʴ ʦʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʝʱʝ ʠ ʩ ʘʥʪʨʦʧʦʛʝʥ-

ʥʳʤ ʬʘʢʪʦʨʦʤ. 

ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʙʦʣʦʪʥʳʭ ʚʦʜ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 231,2 ʜʦ 
254,2 ʤʛ/ʜʤ

3
 ʠ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʆ.ɸ. ɸʣʝʢʠʥʳʤ [8], ʧʦ-

ʧʘʜʘʣʘ ʚ ʢʣʘʩʩ çʩʨʝʜʥʷʷè. ʊʘʢʦʝ ʟʥʘʯʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʯʝʥʴ ʚʳʩʦʢʦ ʠ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʣʠ-
ʛʦʪʨʦʬʥʳʭ (ʚʝʨʭʦʚʳʭ) ʙʦʣʦʪ, ʧʠʪʘʥʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 
ɺʦʜʳ ʦʯʝʥʴ ʤʷʛʢʠʝ (ʚʝʣʠʯʠʥʘ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ 0,5ï0,7 ʤʛ ʵʢʚ./ʜʤ

3
). ʉʦʜʝʨʞʘʥʠʝ ʢʘʪʠʦʥʦʚ 

ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʢʨʘʡʥʝ ʤʘʣʦ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʜʣʷ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ. ʉʨʝʜʠ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘ-
ʶʪ ʥʘʪʨʠʡ ʠ ʢʘʣʠʡ. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʠʭ ʢʘʪʠʦʥʦʚ ʦʙʫʩʣʦʚʣʝʥʳ, ʚʝʨʦʷʪʥʦ, ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ï ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʤʦʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 
ʤʦʱʥʦʡ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ [2].  

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʤʝʥʷʣʦʩʴ ʦʪ 18 ʜʦ 32 ʤʛ/ʜʤ
3
, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʘʚʫ ʚʦʜ ʚʝʨʭʦʚʳʭ 

ʙʦʣʦʪ. ɺ ʨʘʙʦʪʝ [4] ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʫʢʘʟʘʥʥʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦ-

ʨʠʜ-ʘʥʠʦʥʘ ʙʦʣʝʝ 50 ʤʛ/ʜʤ
3
. ʊʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʠʜʦʚ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʙʦʣʦʪʥʳʭ ʚʦʜ 

ʥʠʟʠʥʥʦʛʦ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʦʚ, ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ 

[9ï12], ʠ ʢʨʘʡʥʝ ʚʳʩʦʢʘ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 
ʥʘʣʠʯʠʝʤ ʢʦʥʪʘʢʪʘ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʛʨʫʥʪʘʤʠ ʨʝʣʠʢʪʦʚʦʛʦ ʛʝʥʝʟʠʩʘ ʠʣʠ, 

ʚʦʟʤʦʞʥʦ, ʧʨʠʪʦʢʦʤ ʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʂʫʨʰʩʢʦʛʦ ʟʘʣʠʚʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʤʝʣʠʦʨʘʪʠʚ-
ʥʳʭ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʤʠ ʠʟʨʝʟʘʥ ʠʩʩʣʝʜʫʝʤʳʡ ʙʦʣʦʪʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 80 ʜʦ 106 ʤʛ/ʜʤ
3
, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʨʝʯʥʳʤʠ 

ʚʦʜʘʤʠ ï ʵʪʦ ʪʘʢʞʝ ʚʝʩʴʤʘ ʚʝʣʠʢʦ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʳʭ ʙʦʣʦʪ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʅʉʆ3
-
 ʥʘ ʧʦʨʷʜʦʢ 

ʥʠʞʝ. ɺʝʣʠʯʠʥʘ ʩʫʣʴʬʘʪʦʚ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 43 ʜʦ 55 ʤʛ/ʜʤ
3
. ʂʨʘʡʥʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘ-

ʪʦʚ ʚʳʟʳʚʘʝʪ ʦʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʛʝʥʝʟʠʩʦʤ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʭʦʪʷ ʧʦʩʣʝʜʥʝʝ ʤʘʣʦʚʝʨʦʷʪʥʦ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʚ ʦʙʣʘʩʪʠ ʤʦʱʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʚʳʙʨʦʩʦʚ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɽʛʦ ʚʦʜʳ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʦʪʥʦʩʠʣʠʩʴ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ ʢʣʘʩʩʫ, ʥʘʪʨʠʝʚʦ-
ʢʘʣʠʝʚʦʡ ʛʨʫʧʧʝ, ʧʝʨʚʦʤʫ ʪʠʧʫ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ʉʚʠʥʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤ 
ʵʢʦʩʠʩʪʝʤʘʤ. ɺ ʨʘʙʦʪʘʭ [2, 3] ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʦ ʪʝʨʷʝʪ ʩʚʦʡ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʡ ʦʙʣʠʢ ʙʦʣʦʪ ʚʝʨʭʦʚʦʛʦ ʪʠʧʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʫʢʮʝʩʩʠʦʥʥʳʡ ʨʷʜ ʩʣʘʛʘʶʱʠʭ ʝʛʦ ʬʠ-
ʪʦʮʝʥʦʟʦʚ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʦʣʦʪʥʳʭ ʚʦʜ ʪʘʢʞʝ ʩʦʛʣʘʩʫʶʪʩʷ 

ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ [2, 3] ʚʳʚʦʜʘʤʠ.  
ɺ ʨʘʙʦʪʘʭ [11, 12] ʧʨʠʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ ʙʦʣʦʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʧʨʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠ-
ʷʭ ʧʦ ʦʩʫʰʝʥʠʶ ʤʘʩʩʠʚʦʚ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʦʣʦʪʥʳʭ 

ʚʦʜ ʧʦ ʪʠʧʫ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʥʝ ʜʣʷ ʚʝʨʭʦʚʳʭ, ʘ ʜʣʷ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ 
ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʦʚ [11]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜ ʙʦʣʦʪʘ ʉʚʠʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤ ʙʦʣʦʪ-
ʥʳʤ ʩʠʩʪʝʤʘʤ ʠ ʙʦʣʴʰʝ ʧʨʠʙʣʠʞʝʥʳ ʢ ʩʦʩʪʘʚʫ ʥʠʟʠʥʥʳʭ (ʵʚʪʨʦʬʥʳʭ) ʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1.  ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜ ʫʢʘʟʘʥʥʦʛʦ ʨʘʡʦʥʘ ʩʚʦʝʦʙʨʘʟʝʥ, ʥʦ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʦ-
ʚʳʤ ʙʦʣʦʪʥʳʤ ʢʦʤʧʣʝʢʩʘʤ. ɻʘʟʦʚʳʝ ʫʩʣʦʚʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʛʝʥʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʙʦʣʦʪʘ ʉʚʠʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʱʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ. 

2. ɺʝʣʠʯʠʥʘ ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʩʥʦʚʥʳʭ ʠʦʥʦʚ ʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʝʨ-
ʭʦʚʳʭ ʙʦʣʦʪ, ʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʙʣʠʞʝʥʳ ʢ ʩʦʩʪʘʚʫ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʯʪʦ 

ʪʠʧʠʯʥʦ ʜʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ, ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʙʦʣʦʪʥʳʭ ʩʠʩʪʝʤ. 
3. ʉʦʛʣʘʩʥʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʦʚ (ʘʥʠʦʥʦʚ ʠ ʢʘʪʠʦʥʦʚ) ʠ ʚʝʣʠʯʠʥʝ ʦʙʱʝʡ ʤʠʥʝ-

ʨʘʣʠʟʘʮʠʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʦʣʦʪʥʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʘʣʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ 
ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʧʦʜʟʝʤʥʳʤʠ, ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ (ʨʝʯʥʳʤʠ) ʚʦʜʘʤʠ, ʩʚʷʟʴ ʩ ʢʦʪʦʨʳʤʠ 

ʫ ʥʝʛʦ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʥʦ ʠ, ʚʦʟʤʦʞʥʦ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʥʝʟʠʩʘ 
ʜʘʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ.  



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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4. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʝʛʦ ʵʢʦʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʢʨʦʤʝ ʪʦʛʦ, ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʪʘʪʫʩ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʢʣʶʯʠʪʴ ʝʝ ʚ ʩʧʠʩʦʢ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ. 
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FISH WASTE TREATMENT PROBLEMS OCCURRING AS A  RESULT OF FISHING  

ENTERPRISES ECONOMIC ACTIVITIES IN KAMCHATSKY KRAI  
 

The main trends in the fish waste treatment in Kamchatsky Krai are described in the article. The main gaps in 

the regulatory framework governing activities in the field of fish waste treatment in the Russian Federation and in 

Kamchatsky Krai are identified. The main problems in the fish recycling are reflected. The obstacles to introduce 

technologies for the complex processing of aquatic biological resources, including the fish waste processing and 

to change the fishery complex of Kamchatsky Krai into non-waste production are identified. The measures to 

solve the problems of fish waste treatment occurring as a result of fishing industry economic activities in 

Kamchatsky Krai are proposed. 
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ʅʝʨʝʰʝʥʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʳʙʥʳʭ 

ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʙʦʜʦʙʳʚʘʶʱʠʭ ʠ ʨʳ-

ʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉ 2014 ʛ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʌʝʜʝ-

ʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʪʭʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷè [1] ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʦʪ-

ʭʦʜʳ ʚʳʚʝʜʝʥʳ ʠʟ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʠ ʚ ʩʚʝʜʝʥʠʷʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ 2-ʊʇ (ʦʪʭʦʜʳ) ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. ʈʳʙʥʳʝ ʦʪʭʦʜʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʪʭʦʜʘʤ. ʇʝʨʝʯʝʥʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʫʩʪʘʥʦʚ-

ʣʝʥ ʧʫʥʢʪʦʤ 1.2 ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʩʙʦʨʘ, ʫʪʠʣʠʟʘʮʠʠ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʪʭʦʜʦʚ [2], ʘ ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ï ɻʆʉʊ 30772-2001 çʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ. 

ʈʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. ʆʙʨʘʱʝʥʠʝ ʩ ʦʪʭʦʜʘʤʠ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè [3]. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʦʪʩʫʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʡ ʧʨʘʚʦʚʦʡ ʘʢʪ, ʩʦʜʝʨʞʘʱʠʡ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʪʠʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ. ɺʝʜʝʥʠʝ ʫʯʝʪʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ, ʦʙʲʝʤʘ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʠʤʝʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʷʭ, ʘ ʪʘʢʞʝ 
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ʚʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʪʘʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʠʪʴ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʤʝ ʦʪ-

ʭʦʜʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʨʳʙʳ ʠ ʜʨʫʛʠʭ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ.  

ɺ ʢʨʘʝ ʜʝʡʩʪʚʫʝʪ 190 ʙʝʨʝʛʦʚʳʭ ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʟ ʥʠʭ ʪʦʣʴʢʦ 14 

ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʚ ʨʳʙʥʫʶ ʤʫʢʫ. ʉʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʨʠʝʤ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ, ʥʘʭʦʜʷʪʩʷ ʚ ɽʣʠ-

ʟʦʚʩʢʦʤ ʨʘʡʦʥʝ ï 2 (ʆʆʆ çʕʢʦʇʦʣʠʩè, ʆʆʆ ʈʇʂ çʖʞʥʦ-ʂʘʤʯʘʪʩʢʦʝè), ʇʝʪʨʦʧʘʚʣʦʚʩʢʝ-

ʂʘʤʯʘʪʩʢʦʤ ï 1 (ʆʆʆ çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʨʝʟʝʨʚè), ʋʩʪʴ-ɹʦʣʴʰʝʨʝʮʢʦʤ ʨʘʡʦʥʝ ï 1 (ʆʆʆ ʉʇ çɼʘ-

ʯʝʥè). ʅʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʡ ʦʧʳʪ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʋʩʪʴ-

ʂʘʤʯʘʪʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʧʝʨʝʨʘʙʦʪʢʘ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʚʝʜʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ 

ʟʘʚʦʜʝ, ʧʦʩʪʨʦʝʥʥʦʤ ʅʆ çʋʩʪʴ-ʂʘʤʯʘʪʩʢʘʷ ɸʩʩʦʮʠʘʮʠʷ ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʠʢʦʚè. ʂ ʦʪʩʪʘʶʱʠʤ ʚ 

ʩʬʝʨʝ ʧʝʨʝʨʘʙʦʪʢʠ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʤʦʞʥʦ ʧʦʢʘ ʦʪʥʝʩʪʠ ʂʦʨʷʢʩʢʠʡ ʦʢʨʫʛ ʠ ʉʦʙʦʣʝʚʩʢʠʡ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʡ ʨʘʡʦʥ. ɺ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʧʣʘʥʠʨʫʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ 

ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ, ʦʙʱʝʡ ʩʫʪʦʯʥʦʡ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 400 ʪ, ʠʟ ʥʠʭ ʥʘ 300 ʪ/ʩʫʪ ʥʘ 

ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʤʯʘʪʢʠ (ʈʂ ʠʤ. ɺ.ʀ. ʃʝʥʠʥʘ, ʆʆʆ çʈʂ çʆʩʩʦʨʩʢʠʡè, ʆʆʆ çʊʳʤʣʘʪ-

ʩʢʠʡ ʈʂè, ʆɸʆ çʂʦʣʭʦʟ ʠʤ. ɹʝʢʝʨʝʚʘè, ʆʆʆ çʉɺʂè, ʆʆʆ çɸʧʫʢʠʥʩʢʦʝè, ʆʆʆ çʈʝʩʫʨʩʳ ʂʘʤ-

ʯʘʪʢʠè, ʆʆʆ çɻʦʨʦʜ 415è, ʆʆʆ ʈʇɿ çʄʘʢʩʠʤʦʚʩʢʠʡè) ʠ 100 ʪ/ʩʫʪ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʤ-

ʯʘʪʢʠ (ʆɸʆ çʂʦʣʭʦʟ ʆʢʪʷʙʨʴè, ʆʆʆ çʂʘʤʯʘʪʤʦʨʝʧʨʦʜʫʢʪè, ʆʆʆ çɼʝʣʴʪʘ ʌʠʰ ʃʊɼè,  

ʈʂ ʠʤ. ɺ.ʀ. ʃʝʥʠʥʘ) [4]. 

ɺ ʦʪʜʘʣʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʳʙʦʜʦʙʳ-

ʚʘʶʱʠʝ ʠ ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʦʧʨʦʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʜʦ ʥʘ-

ʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʨʝʰʝʥ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʄʦʱʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʝʨʝʨʘ-

ʙʦʪʢʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʘʙʦʪʘ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʚʳʟʳʚʘʝʪ ʞʘ-

ʣʦʙʳ ʞʠʪʝʣʝʡ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʦʜʜʘʶʪʩʷ ʥʦʨʤʠʨʦʚʘʥʠʶ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪ-

ʥʳʤ ʧʫʪʝʤ ʚʝʩʴ ʩʧʝʢʪʨ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʘʣʴʜʝʛʠʜʳ, ʜʠʦʢʩʠʥ, 

ʤʝʨʢʘʧʪʘʥʳ, ʬʝʥʦʣʳ, ʬʫʨʘʥʳ ʠ ʜʨ., ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʢʨʝʤʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ [5],  

ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʨʳʙʥʳʝ ʦʪʭʦʜʳ. ʀʤʝʶʱʠʝʩʷ ʘʪʪʝʩʪʦʚʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʂʘʤʯʘʪʩʢʦʤ 

ʢʨʘʝ ʥʝ ʧʨʦʚʦʜʷʪ ʠʟʤʝʨʝʥʠʡ ʥʘ ʵʪʠ ʚʝʱʝʩʪʚʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʟʜʘʶʪ ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʦʪʭʦʜʦʚ ʥʘ ʠʤʝʶʱʝʡʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʝ, ʜʣʷ ʢʦʪʦʨʦʡ ʨʘʩʯʝʪ ʩʘ-

ʥʠʪʘʨʥʦʡ ʟʘʱʠʪʥʦʡ ʟʦʥʳ (ʜʘʣʝʝ ï ʉɿɿ) ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʙʝʟ ʫʯʝʪʘ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʘʥʠʪʘʨ-

ʥʳʝ ʧʨʘʚʠʣʘ [6] ʪʨʝʙʫʶʪ ʜʣʷ ʪʘʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ) 

ʚʚʝʜʝʥʠʷ ʉɿɿ ʜʦ 1000 ʤ. ʇʦʩʢʦʣʴʢʫ ʧʨʝʜʧʨʠʷʪʠʝ ʜʝʡʩʪʚʫʶʱʝʝ, ʪʦ ʨʘʩʯʝʪ ʉɿɿ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ, 

ʠ ʟʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʞʠʚʰʝʡʩʷ, ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʪʨʝʙʫʝʤʦʡ. ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʳʙʥʦʡ ʤʫʢʠ ʷʚʣʷʝʪʩʷ ʨʳʙʥʳʡ ʧʦʜʧʨʝʩʩʦʚʳʡ ʙʫʣʴʦʥ. ʊʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ 

ʨʳʙʥʦʛʦ ʙʫʣʴʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʩʪʦʷʱʠʝ, ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʝʛʦ ʩʙʨʦʩ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ 

ʦʯʠʩʪʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʥʝ-

ʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʦʡ ʤʫʢʠ, ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʧʝʯʘʭ (ʢʨʝʤʘʪʦʨʘʭ), ʘ ʪʘʢʞʝ ʚʦʧʨʦʩ ʩ ʧʦʜʧʨʝʩʩʦʚʳʤ ʙʫʣʴʦʥʦʤ. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷ-

ʝʪʩʷ ʪʝʤ, ʯʪʦ, ʢʦʛʜʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʯʠʪʳʚʘʶʪʩʷ ʦʙ ʫʪʠʣʠʟʘʮʠʠ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʩʪʦʨʦʥʥʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠʣʠ ʚ ʤʦʨʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʨʝʭʤʠʣʴʥʦʡ ʟʦʥʳ, ʧʨʦʚʝʨʠʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʥʝʚʦʟ-

ʤʦʞʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʤʝʭʘʥʠʟʤʘ ʢʦʥʪʨʦʣʷ [7]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʫʥʢʪʦʤ 89.ʙ ʇʨʘʚʠʣ ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯ-

ʥʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʜʘʣʝʝ ï ʇʨʘʚʠʣʘ), ʚʳʙʨʘʩʳʚʘʪʴ ʜʦʙʳʪʳʝ (ʚʳʣʦʚʣʝʥʥʳʝ) 

ʚʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ, ʨʘʟʨʝʰʝʥʥʳʝ ʜʣʷ ʜʦʙʳʯʠ (ʚʳʣʦʚʘ), ʟʘʧʨʝʱʘʝʪʩʷ [8]. ɺ ʧʫʥʢʪʝ 22.8 ʇʨʘʚʠʣ 

ʫʢʘʟʘʥʦ, ʯʪʦ ʠʟʤʝʣʴʯʝʥʥʳʝ ʦʪʭʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ ʫʣʦʚʦʚ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʤʦʛʫʪ ʩʙʨʘʩʳʚʘʪʴʩʷ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʨʝʭ ʤʦʨʩʢʠʭ ʤʠʣʴ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ʙʝʨʝʛʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʘʢʦʛʦ ʩʙʨʦʩʘ ʚ ʘʢʚʘʪʦ-

ʨʠʷʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʠ (ʠʣʠ) ʛʨʘʞʜʘʥʘʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʟʦʥʘʭ ʩʘʥʠʪʘʨ-

ʥʦʡ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʧʦʨʪʦʚʳʭ ʘʢʚʘʪʦʨʠʷʭ ʠ ʥʘ ʨʝʡʜʘʭ ʩʫʜʦʚ [8]. ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦ-

ʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʘʷ ʯʘʩʪʴ ʧʫʥʢʪʘ 22.8 ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤʫ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʫ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ ʈʌ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ. 
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ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʜʦʣʞʥʦ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʧʦʙʫʞʜʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷ ʢ ʚʥʝʜʨʝ-

ʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚʢʣʶʯʘʷ ʧʝʨʝʨʘ-

ʙʦʪʢʫ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ, ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʉʝʛʦʜʥʷ ʥʝʢʦʪʦʨʳʝ 

ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʩʪʘʨʘʶʪʩʷ ʫʡʪʠ ʦʪ ʧʦʥʷʪʠʷ çʨʳʙʥʳʝ ʦʪʭʦ-

ʜʳè, ʧʝʨʝʚʦʜʷ ʠʭ ʚ ʧʦʥʷʪʠʷ çʧʨʦʜʫʢʮʠʷè, çʩʳʨʴʝè. ʈʳʙʥʳʝ ʦʪʭʦʜʳ ʣʠʙʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʘ ʩʚʦʠʭ ʨʳʙʦʤʫʯʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʣʠʙʦ ʧʝʨʝʜʘʶʪʩʷ ʜʨʫʛʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʫ ʢʦ-

ʪʦʨʳʭ ʝʩʪʴ ʪʘʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʠ ʫʜʦʙʨʝʥʠʡ. ʆʜʥʘʢʦ ʚ ʢʨʘʝ ʜʣʷ 

ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʥʝʜʨʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟʦʪʭʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦʪʘʥ ʚʦʧʨʦʩ ʨʳʥʢʘ ʩʙʳʪʘ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ 

ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʪʨʫʜʥʦʜʦʩʪʠʞʠʤʳʤ ʧʝʨʝʭʦʜ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʩʳʨʴʷ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʦʙʨʘʱʝʥʠʷ ʩ ʨʳʙʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʦʙʨʘʟʫʶʱʠ-

ʤʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʨʳʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʘʤʯʘʪ-

ʩʢʦʛʦ ʢʨʘʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

1. ʉʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʫʯʝʪʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʠ ʤʦʱʥʦʩʪʝʡ ʧʦ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ. 

2. ɼʦʧʦʣʥʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ çʈʘʟʚʠʪʠʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʥʘ 2014ï2020 ʛʦʜʳè [9] ʚ ʯʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʪʠʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ. 

3. ɼʦʧʦʣʥʠʪʴ çʉʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʜʦ 
2025 ʛʦʜʘè [10] ʚ ʯʘʩʪʠ ʚʥʝʜʨʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʤ-

ʧʣʝʢʩʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʫʢʠ ʢʦʨʤʦʚʦʡ, ʩ ʫʯʝʪʦʤ 

ʦʪʜʘʣʝʥʥʦʩʪʠ ʨʘʡʦʥʦʚ ʢʨʘʷ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. 

4. ʈʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʢʨʘʝʚʦʡ ʩʠʩʪʝʤʳ ʥʦʨʤʠʨʦʚʘʥʠʷ ʜʫʨʥʦʧʘʭʥʫʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ. 

5. ʋʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ 2.2.1/2.1.1.1200-03 çʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʠ ʩʘʥʠʪʘʨʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚè [6].  

6. ʆʙʦʟʥʘʯʠʪʴ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʢʦʥʢʨʝʪʥʳʝ ʩʨʦʢʠ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʠʤ ʨʳʙʥʳʝ ʦʪʭʦʜʳ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʳʙʥʦʡ ʤʫʢʠ, ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠ-

ʷʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʉɿɿ ʚ ʧʦʨʷʜʢʝ, ʦʧʨʝʜʝʣʝʥʥʦʤ ʇʨʘʚʠʣʘʤʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʳʭ ʟʦʥ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʳʭ ʟʦʥ [11]. 

7. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʨʝʰʠʪʴ ʚʦ-

ʧʨʦʩ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʙʦ ʦ ʧʝʨʝʥʦʩʝ ʧʨʦʠʟʚʦʜʩʪʚ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

8. ʀʩʢʣʶʯʠʪʴ ʠʟ ʧʫʥʢʪʘ 22.8 ʇʨʘʚʠʣ ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʘʟʤʝʱʝʥʠʝ ʦʪʭʦʜʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʨʝʭ ʤʦʨʩʢʠʭ ʤʠʣʴ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ʙʝʨʝʛʘ. 

9. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʧʨʦʚʦʜʠʪʴ ʫʯʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚ ʯʘʩʪʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ 

ʟʘ ʛʨʘʥʠʮʘʤʠ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʳ ʩ ʫʯʝʪʦʤ ʪʨʝʙʫʝʤʦʡ ʉɿɿ. 

10. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʝʨʝʭʦʜʷʱʠʭ ʥʘ ʙʝʟʦʪʭʦʜʥʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠʟ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʮʝʭʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪ-

ʢʝ ʦʪʭʦʜʦʚ). 

11. ʉʦʟʜʘʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʨʳʥʦʢ ʩʙʳʪʘ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ. 

12. ʇʨʦʚʝʩʪʠ ʨʝʛʠʦʥʘʣʴʥʫʶ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʚʦʧʨʦʩʫ ʚʥʝʜʨʝʥʠʷ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ. 

13. ʉʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢ ʦ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʧʨʝʜʧʨʠʷʪʠʷʭ, 
ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ. 
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ɹɸʈɽʅʎɽɺɸ ʄʆʈʗ 

 
ɺ 2010ï2019 ʛʛ. ʤʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʘ ʪʦʢʩʠʯʥʦʩʪʴ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʜʣʷ ʣʠʯʠʥʦʢ ʞʘʙʨʦʥʦʛʦʛʦ ʨʘʯʢʘ Artemia salina L. ʀʟʫʯʘʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʯʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʟʫʯʝʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝʪʦʢʩʠʯʥʳ. ʊʦʢʩʠʯʥʳʝ ʜʣʷ ʣʠʯʠʥʦʢ A. salina ʧʨʦʙʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘ-

ʣʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ, ʅʦʨʚʝʞʩʢʦʤ, ɼʝʤʠʜʦʚʩʢʦʤ, ɿʘʧʘʜʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʤ, ʖʞʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʤ ʠ ʂʦʣʴ-

ʩʢʦʤ ʞʝʣʦʙʘʭ, ʥʘ ʄʫʨʤʘʥʩʢʦʡ, ʌʠʥʤʘʨʢʝʥʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʥʠʥʩʢʦʡ ʙʘʥʢʘʭ, ʄʫʨʤʘʥʩʢʦʤ ʤʝʣʢʦʚʦʜʴʝ  

ʠ ʚ ʧʨʠʙʨʝʞʴʝ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʄʦʪʦʚʩʢʦʛʦ ʟʘʣʠʚʘ ʜʦ ʦ. ʂʠʣʴʜʠʥ. ʉʨʝʜʠ ʪʦʢʩʠʯʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʦʙ-

ʣʘʜʘʣʠ ʩʣʘʙʦʪʦʢʩʠʯʥʳʝ. ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʭʠʤʠʢʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʪʦʢʩʠʯʥʦʩʪʴ ʜʣʷ ʣʠʯʠʥʦʢ A. salina ʙʦʣʝʝ ʨʘʟʙʘʚʣʝʥʥʳʭ 

ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʚʳʰʘʣʘ ʪʦʢʩʠʯʥʦʩʪʴ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ. ɺʦʜʥʳʝ ʚʳʪʷʞʢʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʦʢʘʟʳʚʘʣʠ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʣʠʯʠʥʦʢ A. salina. 
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EXPERIENCE IN APPLICATION OF ARTEMIA SALINA  L. LARVAE FOR  

ECOTOXICOLOGICAL STUDIES OF BOTTOM SEDIMENTS OF  

THE BARENTS SEA 
 

During 2010ï2019 a bioassay method was applied to study the toxicity of bottom sediments from the Bar-

ents Sea for larvae of brine shrimp Artemia salina L. The effect of water extracts of bottom sediments on the surviv-

al of crustaceans was studied. According to experimental data, bottom sediments are nontoxic in most of the studied 

water area of the Barents Sea. The sediment samples which are toxic to the larvae of A. salina were recorded in the 

Central, Norwegian, Demidovsky, Zapadno-Novozemelsky, Yuzhno-Novozemelsky and Kolsky gutters; in the 

Murmansk, Finmarkenskaya and Severo-Kaninskaya sand banks; in the Murmansk shoaling water and in the coastal 

area from the Motovsky Bay to Kildin Island. The slightly toxic bottom sediments prevailed. The results of the bio-

assay are consistent with the published data of chemical analytical studies. In a number of experiments, the toxicity 

for A. salina larvae of more dilute water extracts of bottom sediments exceeded the toxicity of concentrated ones. 

Water extracts of bottom sediments had a stimulating effect on the growth of A. salina larvae. 

 

Key words: bioassay, the Barents Sea, marine sediments, Artemia salina. 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠ-

ʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʦʮʝʥʠʚʘ-

ʝʪʩʷ ʢʘʢ ʧʦ ʫʨʦʚʥʶ ʥʘʢʦʧʣʝʥʠʷ ʚ ʥʝʡ ʦʪʜʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘ-

ʪʠʚʘʤʠ ʠʣʠ ʬʦʥʦʚʳʤʠ ʜʘʥʥʳʤʠ, ʪʘʢ ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ, ʙʠʦʠʥʜʠʢʘʮʠʠ 

ʠ ʙʠʦʤʘʨʢʝʨʘʤ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʧʨʠʝʤʦʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝ-

ʥʠʪʴ ʩʦʚʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʩʪ-ʦʨʛʘʥʠʟʤ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʢʦʧʣʝʥʥʳʭ ʧʦʣʣʶʪʘʥʪʦʚ ʠ ʧʨʠ-

ʛʦʜʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʩʨʝʜʳ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʊʘʢ ʢʘʢ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʳ ʭʘʨʘʢʪʝʨʠ-

ʟʫʁʪʩʷ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʪʦʢʩʠʢʘʥʪʘʤ, ʪʦ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʘʭ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʪʨʦʬʠʯʝʩʢʠʝ ʫʨʦʚʥʠ. 

ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʢʦʦʙʨʘʟʥʳʝ ʠʟ-ʟʘ ʠʭ ʰʠʨʦʢʦ-

ʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʘʭ, ʚʘʞʥʦʡ ʨʦʣʠ ʚ ʧʠʱʝʚʳʭ ʮʝʧʷʭ ʠ ʚʳʩʦ-

ʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʦʣʣʶʪʘʥʪʘʤ. ʆʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʚ 

ʈʌ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʪʦʢʩʠʯʥʦʩʪʠ ʤʦʨʩʢʠʭ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʵʚʨʠʛʘʣʠʥʥʳʡ 

ʞʘʙʨʦʥʦʛʠʡ ʨʘʯʦʢ Artemia salina L. (ʣʠʯʠʥʢʠ) [1]. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪ-

ʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʦʜ ʨʘʟʣʠʯʥʦʡ ʩʦʣʝʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʛʦʜʘ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʯʠʥʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʫʭʠʝ ʷʡʮʘ A. salina). ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ 

A. Salina ʢʘʢ ʪʝʩʪ-ʦʙʲʝʢʪʘ ʦʪʤʝʯʘʶʪ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʦʢʩʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʜʝʡʩʪʚʫʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʨʘʯʢʘ [2].  

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʠʪʴ ʵʢʦʪʦʢʩʠʯʥʦʩʪʴ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

ʩ ʧʦʤʦʱʴʶ ʙʠʦʪʝʩʪʘ ʥʘ ʣʠʯʠʥʢʘʭ A. salina ʠ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʠʤʠ-

ʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʣʠʯʠʥʦʢ A. salina. 

ʇʨʦʙʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚ ʨʝʡʩʘʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʫʜʦʚ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʚ 2010ï2019 ʛʛ. ɼʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘ-

ʪʦʤʝʪʨ ɺʘʥ-ɺʠʥʘ ʩ ʧʣʦʱʘʜʴʶ ʟʘʭʚʘʪʘ 0,1 ʤ
2
. ɼʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʭʨʘʥʠ-

ʣʠ ʥʝ ʙʦʣʝʝ ʜʚʫʭ  ʤʝʩʷʮʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ī20Üʉ. 

ʊʦʢʩʠʯʥʦʩʪʴ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠʭ ʚʦʜʥʳʭ 

ʚʳʪʷʞʝʢ. ʇʝʨʝʜ ʧʨʠʛʦʪʦʚʣʝʥʠʝʤ ʚʳʪʷʞʝʢ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʳʩʫʰʠʚʘʣʠ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (20 Ñ 5)Üʉ. ɺʳʩʫʰʝʥʥʳʝ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʟʘʣʠʚʘʣʠ ʚʦʜʦʡ ʠʟ ʫʩ-

ʣʦʚʥʦ ʯʠʩʪʦʛʦ ʨʘʡʦʥʘ ʤʦʨʷ ʚ ʦʪʥʦʰʝʥʠʠ 1 : 4 ʧʦ ʦʙʲʝʤʫ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 2 ʯ. ʇʦʩʣʝ 

ʦʪʩʪʘʠʚʘʥʠʷ (ʚ ʪʝʯʝʥʠʝ 1 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (20 Ñ 5)Üʉ ʠ 20 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 2 ʜʦ 4Üʉ) ʥʘʜʦ-

ʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʩʣʠʚʘʣʠ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ ʩʢʦʨʦʩʪʠ 4000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. 

ʊʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʣʠʯʠʥʢʘʭ A. Salina ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 

53886-2010 [3] ʠ ɻʆʉʊ 31960-2012 [4]. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʬʫʥʢʮʠʠ ʚʳʙʨʘʣʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʯʢʦʚ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦʩʪʘʚʣʷʣʘ 96 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (20 Ñ 2)Üʉ. 

ʊʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (ɸ, %) ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (1): 
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x x
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x
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=                                                                            (1) 

ʛʜʝ 
ʢ

x  ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳʞʠʚʰʠʭ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʝ, ʰʪ.; ʘʥ
x  ï 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳʞʠʚʰʠʭ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʦʚ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʝ, ʰʪ. [3, 4]. 

ʉʪʝʧʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʥʝʪʦʢʩʠʯʥʳʝ, ʩʣʘʙʦ-, ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ) 

ʦʮʝʥʠʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 31960-2012 [4]. 

ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʮʝʥʝʥʘ ʪʦʢʩʠʯʥʦʩʪʴ 133 ʧʨʦʙ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʦʪʦ-

ʙʨʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʪʢʨʳʪʳʭ ʨʘʡʦʥʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ (ʨʠʩ. 1). ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʦʢʘʟʳʚʘʣʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʠʯʠʥʦʢ 

A. salina. ʊʦʢʩʠʯʥʳʤʠ ʜʣʷ ʨʘʯʢʦʚ ʷʚʣʷʣʠʩʴ ʪʦʣʴʢʦ 30 ʧʨʦʙ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠʯʝʤ ʩʨʝʜʠ 

ʪʦʢʩʠʯʥʳʭ ʧʨʦʙ ʧʨʝʦʙʣʘʜʘʣʠ ʩʣʘʙʦʪʦʢʩʠʯʥʳʝ ï 80%. 

ɼʘʥʥʳʝ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʫʯʘʩʪʢʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ, ʅʦʨʚʝʞ-

ʩʢʦʤ, ɼʝʤʠʜʦʚʩʢʦʤ, ɿʘʧʘʜʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʤ, ʖʞʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʤ ʠ ʂʦʣʴʩʢʦʤ ʞʝʣʦʙʘʭ,  

ʥʘ ʄʫʨʤʘʥʩʢʦʡ, ʌʠʥʤʘʨʢʝʥʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʥʠʥʩʢʦʡ ʙʘʥʢʘʭ, ʄʫʨʤʘʥʩʢʦʤ ʤʝʣʢʦʚʦʜʴʝ ʠ ʚ ʧʨʠ-

ʙʨʝʞʴʝ, ʦʪ ʄʦʪʦʚʩʢʦʛʦ ʟʘʣʠʚʘ ʜʦ ʦ. ʂʠʣʴʜʠʥ (ʫ ʤ. ʄʝʜʚʝʞʠʡ, ʥʘ ʪʨʘʚʝʨʟʝ ʤ. ʇʦʛʘʥʴʥʘʚʦʣʦʢ 

ʠ ʥʘʧʨʦʪʠʚ ʤ. ʏʝʨʥʳʡ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷʠ ʜʘʥ-

ʥʳʭ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ. ʆʪʤʝʯʘʷ ʚ ʮʝʣʦʤ ʥʠʟʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ [5, 6], ʘʚʪʦʨʳ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʛʠʩʪ-

ʨʠʨʦʚʘʣʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʥʘʢʦʧʣʝʥʠʝ ʨʷʜʘ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʦʩʘʜʢʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ, ɿʘʧʘʜʥʦ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʅʦʚʦʟʝʤʝʣʴʩʢʦʛʦ, ʖʞʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʛʦ ʞʝʣʦʙʦʚ, ʄʫʨʤʘʥʩʢʦʡ ʙʘʥʢʠ ʠ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ  

ɿʘʧʘʜʥʦʛʦ ʄʫʨʤʘʥʘ [7]. 

 

 
 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʯʠʥʦʢ A. salina 

 

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʶʪ ʚ ɹʘʨʝʥʮʝʚʦ ʤʦʨʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʪʝʧʣʳʤʠ ʚʦʜʘʤʠ 

ʅʦʨʜʢʘʧʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʧʦʣʣʶʪʘʥʪʳ ʦʪ ʩʝʚʝʨʦʝʚʨʦʧʝʡʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʮʝʥʪʨʦʚ, ʘʪʤʦʩʬʝʨʥʳʤʠ ʘʵʨʦʟʦʣʷʤʠ ʠ ʚʩʣʝʜʩʪʚʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʘʢʚʘʪʦʨʠʠ.  

ɺ ʖʞʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʠʡ ʠ ɿʘʧʘʜʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʠʡ ʞʝʣʦʙʳ ʟʘʛʨʷʟʥʝʥʠʝ ʧʝʨʝʥʦʩʠʪʩʷ ʪʘʢʞʝ  

ʠ ʩ ʚʦʜʘʤʠ ʭʦʣʦʜʥʦʛʦ ʪʝʯʝʥʠʷ ʃʠʪʢʝ ʠʟ ʂʘʨʩʢʦʛʦ ʤʦʨʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ 

ʫʜʝʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʨʦʣʠ ʣʴʜʘ ʚ ʧʝʨʝʥʦʩʝ ʚʟʚʝʰʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ɸʨʢʪʠʢʝ. ʇʨʠ ʦʙʨʘʟʦʚʘ-

ʥʠʠ ʣʴʜʘ ʚʟʚʝʰʝʥʥʦʝ ʚʝʱʝʩʪʚʦ (ʚʢʣʶʯʘʷ ʟʘʛʨʷʟʥʝʥʠʝ) ʤʦʞʝʪ ʟʘʭʚʘʪʳʚʘʪʴʩʷ ʠʟ ʚʦʜʳ, ʥʘʢʘʧʣʠ-

ʚʘʪʴʩʷ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʪʤʦʩʬʝʨʥʳʭ ʚʳʧʘʜʝʥʠʡ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʚ ʨʘʡʦʥ 

ʪʘʷʥʠʷ, ʛʜʝ ʦʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ [8, 9]. ɺ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ 

ʤʝʩʪʥʳʡ ʣʝʜ, ʪʘʢ ʠ ʧʦʩʪʫʧʘʶʱʠʡ ʯʝʨʝʟ ʂʘʨʩʢʠʝ ʚʦʨʦʪʘ ʠ ʧʨʦʣʠʚ ʤʝʞʜʫ ʘʨʭʠʧʝʣʘʛʘʤʠ ɿʝʤʣʷ 

ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʅʦʚʘʷ ɿʝʤʣʷ. 

ʉ ʧʦʤʦʱʴʶ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ ʥʘ ʜʥʝ ʨʘʡʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʥʘʢʦʧ-

ʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʦʮʝʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʫʯʝʩʪʴ ʩʠʥʝʨʛʠʯʝʩʢʠʝ ʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʣʣʶʪʘʥʪʦʚ ʠ ʠʭ ʤʝʪʘʙʦʣʠʪʦʚ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʨʝʟʫʣʴʪʘʪʳ ʪʦʢ-

ʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʪʨʘʞʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʩʪ-ʦʨʛʘʥʠʟʤ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ, ʧʝʨʝʰʝʜʰʠʭ ʚ ʥʝʝ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠ ʣʝʛʢʦʦʢʠʩʣʷʝʤʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ. ʌʠʣʴʪʨʘʮʠʷ ʠʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ ʚʦʜʥʦʡ ʚʳʪʷʞ-

ʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʥʝʝ ʚʟʚʝʩʠ, ʷʚʣʷʶʱʝʡʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʘʟ-

ʜʨʘʞʠʪʝʣʝʤ ʜʣʷ ʨʘʯʢʦʚ-ʬʠʣʴʪʨʘʪʦʨʦʚ. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ (ʩʢʦʨʦʩʪʴ 4 000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ  

10 ʤʠʥ) ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʫʜʘʣʠʪʴ ʠʟ ʚʳʪʷʞʢʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚ ʥʝʡ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʚʟʚʝʰʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʠʟʙʝʞʘʪʴ ʝʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʠʣʴʪʨʘ-

ʮʠʦʥʥʳʡ ʘʧʧʘʨʘʪ A. salina. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʥʝ ʫʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʪʜʝʣʠʪʴ ʥʘʠʙʦ-

ʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʚʟʚʝʩʠ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʘʜʩʦʨʙʠʨʦʚʘʥʳ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ,  

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʠʜʨʦʬʦʙʥʳʝ (ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʜʨ.). ʆʪʤʝʯʘʶʪ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʚʟʚʝʩʴʶ ʜʠʭʣʦʨ-

ʜʠʬʝʥʠʣʪʨʠʭʣʦʨʵʪʘʥ (ɼɼʊ) ʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʳ [10]. ɺ ʤʦʨʩʢʦʡ ʩʨʝʜʝ ʤʝʣʴʯʘʡʰʠʝ ʯʘʩʪʠʮʳ ʚʟʚʝʩʠ 



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʧʨʠʜʦʥʥʳʝ ʩʣʦʠ ʚʦʜʳ ʠ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʧʦʩʣʝ ʚʟʤʫʯʠʚʘʥʠʷ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʝʯʝʥʠʷʤʠ, ʚʦʣʥʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʪʫʨʙʘʮʠʠ, ʦʧʦʣʟʥʝʡ ʠ ʪ. ʜ. 

ɽʩʣʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʫʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʠʪʴ ʚʟʚʝ-

ʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʦ ʧʨʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʵʢʦʪʦʢʩʠʯʥʦʩʪʴ ʚʩʝʭ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ  

ʚ ʥʝʡ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʝ ʥʘ ʤʝʣʴʯʘʡʰʠʭ ʯʘʩʪʠʮʘʭ ʚʟʚʝʩʠ. 

ʇʦʩʪʫʧʘʶʱʠʝ ʚ ʚʦʜʥʫʶ ʚʳʪʷʞʢʫ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʣʝʛʢʦʦʢʠʩ-

ʣʷʝʤʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʚʝʨʦʷʪʥʦ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʙʘʢʪʝʨʠʡ, ʧʨʦʩʪʝʡʰʠʭ ʠ ʦʜʥʦ-

ʢʣʝʪʦʯʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ ʤʝʣʴʯʘʡʰʠʤʠ ʯʘʩʪʠʮʘʤʠ ʚʟʚʝʩʠ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪʩʷ 

ʨʘʯʢʘʤʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʱʠ ʩʦʟʜʘʶʪʩʷ  

ʚ ʥʘʠʤʝʥʝʝ ʨʘʟʙʘʚʣʝʥʥʳʭ ʚʳʪʷʞʢʘʭ. ʆʙʠʣʠʝ ʢʦʨʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʙʦʣʝʝ ʫʩʧʝʰʥʦʡ ʘʜʘʧ-

ʪʘʮʠʠ ʨʘʯʢʦʚ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚ ʥʘʠʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʚʦʜʥʳʭ ʚʳʪʷʞʢʘʭ, ʠ ʪʦʢʩʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʚ ʥʠʭ ʤʝʥʝʝ ʚʳʨʘʞʝʥ. ʏʘʩʪʴ ʵʥʝʨʛʠʠ ʧʦʪʨʝʙʣʝʥʥʦʡ ʧʠʱʠ ʤʦʞʝʪ ʨʘʩʭʦʜʦ-

ʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʣʠʯʠʥʦʢ A. salina ʥʘ ʜʝʪʦʢʩʠʢʘʮʠʶ ʧʦʣʣʶʪʘʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʝʢʦʪʦʨʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘʙʣʶʜʘʣʠ ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʜʚʫʭ ʩʪʘʥʮʠʡ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ ʖʞʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʤ, ʜʨʫʛʘʷ ï ʚ ʂʦʣʴʩʢʦʤ 

ʞʝʣʦʙʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʖʞʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʛʦ ʞʝʣʦʙʘ ʦʢʘʟʳʚʘʣʠ ʥʘʠ-

ʙʦʣʴʰʝʝ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʯʠʥʦʢ A. salina ʚ ʧʝʨʚʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʭ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 0,1 ʠ 1%, ʚʦ ʚʪʦʨʦʡ ï 50%. ɺ ʂʦʣʴʩʢʦʤ ʞʝʣʦʙʝ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʘʥʮʠʠ ʚ 2016 ʠ 2019 ʛʛ. ʇʦ ʜʘʥʥʳʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʚ 2016 ʛ., 

ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʜʝʩʴ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʠʣʩʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 50%, ʚ 2019 ʛ. ï 

0,1 ʠ 10% ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʥʘʠʙʦʣʝʝ ʨʘʟʙʘʚʣʝʥʥʳʭ ʚʦʜʥʳʭ 

ʚʳʪʷʞʢʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʦʢʩʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʨʘʯʢʦʚ ʢ ʜʝʡʩʪʚʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝ-

ʥʠʡ ʩʥʠʞʘʣʘʩʴ ʥʘ ʪʨʝʪʴʠ ʠ ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ ʵʢʩʧʦʟʠʮʠʠ, ʢʦʛʜʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʧʘʩʦʚ ʵʥʜʦʛʝʥ-

ʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʙʳʣʘ ʠʟʨʘʩʭʦʜʦʚʘʥʘ ʠ ʦʱʫʱʘʣʩʷ ʥʝʜʦʩʪʘʪʦʢ ʢʦʨʤʘ (ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 

53886-2010 [3] ʠ ɻʆʉʊ 31960-2012 [4] ʣʠʯʠʥʦʢ A. salina ʚ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʝ ʢʦʨ-

ʤʷʪ). ʅʝʜʦʩʪʘʪʦʢ ʢʦʨʤʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʣʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ 

ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʚʝʣʠʯʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʠʦʪʝʩʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʝʨʚʳʝ 96 ʯ 

ʣʠʯʠʥʢʠ ʤʦʛʫʪ ʧʠʪʘʪʴʩʷ ʵʥʜʦʛʝʥʥʦ [3, 4], ʠ ʚ ʢʦʥʪʨʦʣʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʨʩʢʘʷ 

ʚʦʜʘ ʠʟ ʫʩʣʦʚʥʦ ʯʠʩʪʦʛʦ ʨʘʡʦʥʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʯʢʦʚ ʜʦ ʢʦʥʮʘ ʦʧʳʪʦʚ ʩʦʭʨʘ-

ʥʷʣʘʩʴ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ï 95ï100%. 
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ʈʠʩ. 2. ʊʦʢʩʠʯʥʦʩʪʴ ʜʣʷ ʣʠʯʠʥʦʢ A. salina ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʩʪʘʥʮʠʷʭ 

ʚ ʖʞʥʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʦʤ (ʘ) ʠ ʂʦʣʴʩʢʦʤ (ʙ) ʞʝʣʦʙʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. I ï ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ;  

II  ï ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 0,1; 1; 10; 50 ʠ 100%  ï  ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 

 

ʆʙʠʣʠʝ ʢʦʨʤʘ ʚ ʚʦʜʥʳʭ ʚʳʪʷʞʢʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʯʘʩʪʫʶ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʨʦʩʪ ʣʠʯʠ-

ʥʦʢ A. salina. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʢʘʟʳʚʘʣʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʨʦʩʪ ʨʘʯʢʦʚ. ɼʣʠʥʘ ʪʝʣʘ ʣʠʯʠʥʦʢ A. salina ʚ ʥʝʨʘʟʙʘʚʣʝʥʥʳʭ ʚʦʜʥʳʭ ʚʳʪʷʞʢʘʭ ʜʦʥʥʳʭ ʦʪʣʦ-

ʞʝʥʠʡ ʚ ʢʦʥʮʝ ʵʢʩʧʦʟʠʮʠʠ ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 8ï20%,  

ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʘʭ ï ʥʘ 25ï60%. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʚʦʜʥʳʭ ʚʳʪʷʞʢʘʭ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʦʪʦʙʨʘʥʥʳʭ ʚ ʄʦʪʦʚʩʢʦʤ ʟʘʣʠʚʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʜʣʠʥʘ ʪʝʣʘ ʣʠʯʠʥʦʢ ɸ. salina ʩʦʩʪʘʚʣʷʣʘ ʚ ʢʦʥ-

ʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪ 96 ʜʦ 144% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 3). 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʈʠʩ. 3.  ɼʣʠʥʘ ʪʝʣʘ ʣʠʯʠʥʦʢ A. salina ʚ ʚʳʪʷʞʢʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ  

ʄʦʪʦʚʩʢʦʛʦ ʟʘʣʠʚʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, 4-ʝ ʩʫʪ ʵʢʩʧʦʟʠʮʠʠ (ʩʨʝʜʥʝʝ Ñ ʩʪʘʥʜ. ʦʪʢʣ., ʧ = 15) 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʟʫʯʝʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ɹʘʨʝʥ-

ʮʝʚʘ ʤʦʨʷ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝʪʦʢʩʠʯʥʳ. ʊʦʢʩʠʯʥʳʝ ʜʣʷ ʣʠʯʠʥʦʢ A. salina ʧʨʦʙʳ ʜʦʥʥʳʭ ʦʪ-

ʣʦʞʝʥʠʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʞʝʣʦʙʘʭ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʥʘ ʄʫʨʤʘʥʩʢʦʡ, ʌʠʥʤʘʨʢʝʥ-

ʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʥʠʥʩʢʦʡ ʙʘʥʢʘʭ, ʄʫʨʤʘʥʩʢʦʤ ʤʝʣʢʦʚʦʜʴʝ ʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ. ʉʨʝʜʠ 

ʪʦʢʩʠʯʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʦʙʣʘʜʘʣʠ ʩʣʘʙʦʪʦʢʩʠʯʥʳʝ (80%). ɺ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʪʦʢ-

ʩʠʯʥʦʩʪʴ ʜʣʷ ʣʠʯʠʥʦʢ A. salina ʙʦʣʝʝ ʨʘʟʙʘʚʣʝʥʥʳʭ ʚʦʜʥʳʭ ʚʳʪʷʞʝʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʚʳ-

ʰʘʣʘ ʪʦʢʩʠʯʥʦʩʪʴ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ. ɺʦʜʥʳʝ ʚʳʪʷʞʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʢʘʟʳʚʘʣʠ ʩʪʠʤʫ-

ʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʣʠʯʠʥʦʢ A. salina. 
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ʇʆʉʊʕʄɹʈʀʆʅɸʃʔʅʆɽ ʈɸɿɺʀʊʀɽ ɹʋʈʆʁ ɺʆɼʆʈʆʉʃʀ FUCUS DISTICHUS 

(PHAEOPHYCEAE , FUCALES) ʇʆʉʃɽ ɼʃʀʊɽʃʔʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ  

ʅʀɿʂʆʁ ʆʊʈʀʎɸʊɽʃʔʅʆʁ ʊɽʄʇɽʈɸʊʋʈʓ 

 
ɺ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʠʟʢʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʙʫʨʦʡ ʚʦʜʦʨʦʩʣʠ Fucus distichus sub sp. evanescens. ʇʦʩʣʝ 382 ʩʫʪʦʢ 

ʥʘʭʦʞʜʝʥʠʷ ʵʤʙʨʠʦʥʦʚ ʠ ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ī23ÜC ʠ ʦʪʩʫʪʩʪʚʠʷ ʦʩʚʝʱʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʝ 

ʥʝ ʧʨʝʢʨʘʱʘʣʦʩʴ. ɼʦ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʭ ʘʙʩʦʣʶʪʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʩʦʩʪʘʚʣʷʣʘ 

30,65 ʤʢʤ/ʩʫʪ, ʧʦʩʣʝ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʠ ʨʝʢʦʥʩʝʨʚʘʮʠʠ ʦʥʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 8,4 ʤʢʤ/ʩʫʪ. ʉʪʘʜʠʠ ʤʦʨʬʦʛʝʥʝʟʘ 

ʧʨʦʨʦʩʪʢʦʚ ʧʨʦʪʝʢʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚ ʢʫʣʴʪʫʨʝ ʬʫʢʫʩʘ, ʨʘʟʚʠʚʘʚʰʝʛʦʩʷ ʙʝʟ ʜʣʠʪʝʣʴʥʦʛʦ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʈʘʟʚʠʪʳʝ ʨʠʟʦʠʜʳ ʫ ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ 23-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ, ʤʥʦʛʦʩʣʦʡʥʳʝ ʪʘʣʣʦʤʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ï ʥʘ 30-ʝ ʩʫʪʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦ-

ʣʷʶʪ ʧʦʥʷʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʯʨʝʟʚʳʯʘʡʥʫʶ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʝʛʦ ʵʤʙʨʠʦʥʦʚ ʠ ʧʨʦʨʦʩʪʢʦʚ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Fucus distichus sub sp. evanescens, ʧʨʦʨʦʩʪʢʠ ʬʫʢʫʩʘ, ʘʙʩʦʣʶʪʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 
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POSTEMBRYONAL DEVELOPMENT OF BROWN ALGAE FUCUS DISTICHUS  

(PHAEOPHYCEAE, FUCALES) AFTER PROLONGED EXPOSURE  

OF LOW NEGATIVE TEMPERATURE  

 
The effect of low negative temperature on the viability and growth rate of brown algae Fucus distichus sub 

sp. evanescens was studied in a laboratory experiment. The development of embryos and germlings of alga at a 

temperature of ī23ÁC and without light did not stop. Before incubation in extreme conditions, their absolute 

growth rate was 30,65 ɛm/day, after incubation and reconservation, it decreased to 8,4 ɛm/day. The stages of 

morphogenesis of seedlings were much slower than in the culture of fucus, that developed without long-term low-

temperature exposure. Developed rhizoids were formed only on the 23rd day after defrosting, multilayer thallomic 

blades were formed on the 30th day. The obtained results allow to understand the strategy of F. distichus devel-

opment in winter season, and also they indicate the extreme resistance of its embryos and germlings to adverse 

environmental conditions. 

 

Key words: Fucus distichus sub sp. evanescens, fucus germlings, absolute growth rate, negative temperature. 

 

 

ɺ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʪʨʝʭ ʧʦʜʚʠʜʦʚ Fucus distichus 

ï F. distichus subsp. evanescens [1, 2]. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ ʠ ʨʘʩʪʷʥʫʪʳʤ 

ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʧʝʨʠʦʜʦʤ ʨʘʟʤʥʦʞʝʥʠʷ [3, 4]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ ʷʚʣʷʶʪʩʷ ʫʷʟʚʠʤʳʤʠ 

ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʚʣʠʷʝʪ ʥʘ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ [5]. ʆʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ 
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ʙʫʨʦʡ ʚʦʜʦʨʦʩʣʠ F. distichus, ʷʚʣʷʶʪʩʷ ʣʝʜ ʠ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ. ʋ ʙʝʨʝʛʦʚ ʂʘʤʯʘʪʢʠ,  

ʚ ʯʘʩʪʥʦʩʪʠ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ (ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʂʘʤʯʘʪʢʘ), ʵʪʦʪ ʚʠʜ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷ-

ʮʝʚ ʚʝʛʝʪʠʨʫʝʪ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʘʩʪʦ ʚʤʝʨʟʘʝʪ ʚ ʧʨʠʧʘʡʥʳʡ ʣʝʜ, ʧʨʠʩʫʪʩʪ-

ʚʫʶʱʠʡ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛʫʙʳ ʦʪ 3 ʜʦ 5 ʤʝʩʷʮʝʚ [6, 7]. 

ɸʚʘʯʠʥʩʢʘʷ ʛʫʙʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʨʳʪʫʶ ʙʫʭʪʫ, ʚʝʩʴʤʘ ʩʚʦʝʦʙʨʘʟʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ  

ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘʣʠʯʠʝ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʥʝʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʧʨʦʜʫʢʮʠʦʥʥʦ-

ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ ʵʢʦʩʠʩʪʝʤʥʳʝ ʧʨʦʮʝʩʩʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʬʫʢʦʠʜʦʚ  

ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʦʩʚʝʱʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʦʛʣʦʱʝʥʠʶ ʨʘʩʪʚʦʨʝʥʥʳʭ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʈʆɺ) [8]. ʈʆɺ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʢʨʦʬʠʪʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʤʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʦʛʣʦʱʝʥʠʝ ʠʟ ʩʨʝʜʳ ʢʘʨʙʦʥʘʪ-ʠʦʥʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʚʝʱʝ-

ʥʠʷ ʠ ʩʚʝʪʦʚʦʡ ʬʠʢʩʘʮʠʠ ʉʆ2 [9]. ʇʨʦʚʝʜʝʥʥʳʝ ʄ.ɺ. ʄʘʢʘʨʦʚʳʤ ʠ ɻ.ʄ. ɺʦʩʢʦʙʦʡʥʠʢʦʚʳʤ ʤʥʦ-

ʛʦʣʝʪʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʬʫʢʫʩʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ, ʧʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝ-

ʨʠʤʝʥʪʳ ʚ ɹʘʨʝʥʮʝʚʦʤ ʤʦʨʝ, ʧʦʟʚʦʣʠʣʠ ʠʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʣʠʷʥʠʝ ʥʘ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʨʦʩʣʝʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʤʝʥʝ ʦʩʚʝ-

ʱʝʥʠʷ ʦʪ ʧʦʣʷʨʥʦʛʦ ʜʥʷ ʜʦ ʧʦʣʷʨʥʦʡ ʥʦʯʠ. 

ʊʝʤʧʝʨʘʪʫʨʘ, ʢʘʢ ʠ ʩʚʝʪʦʚʦʡ ʨʝʞʠʤ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʛʨʘʥʠʮʳ ʘʨʝʘʣʦʚ ʠ ʛʣʫʙʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʜʦʨʦʩʣʝʡ [9ï11]. ɿʠʤʦʡ ʚʦ ʚʨʝʤʷ ʦʪʣʠʚʘ ʢʣʝʪʢʠ 

ʬʫʢʫʩʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʤʝʨʟʘʥʠʝ. ʉʪʨʝʩʩ 

ʦʪ ʟʘʤʝʨʟʘʥʠʷ, ʢʦʪʦʨʦʤʫ ʧʦʜʚʝʨʛʘʝʪʩʷ ʬʫʢʫʩ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ, ʨʝʜʢʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝ-

ʥʠʷ ʟʠʤʥʝʛʦ ʨʘʟʚʠʪʠʷ F. vesiculosus ʥʘ ʙʝʨʝʛʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ɸʪʣʘʥʪʠʢʠ [12ï14]. ʆʜʥʘʢʦ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʭʦʜ ʩʦʟʨʝʚʰʠʭ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠ ʠʭ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ ʫ ʚʦʜʦʨʦʩʣʝʡ ʧʨʝʢʨʘʱʘʶʪʩʷ [15]. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʧʝʨʝʞʠʚʘʶʪ ʜʣʠʪʝʣʴ-

ʥʦʝ ʧʨʦʤʝʨʟʘʥʠʝ ʵʤʙʨʠʦʥʳ ʠ ʶʚʝʥʠʣʴʥʳʝ ʧʨʦʨʦʩʪʢʠ F. distichus, ʫʩʧʝʚʰʠʝ ʥʘʯʘʪʴ ʩʚʦʝ ʨʘʟʚʠʪʠʝ 

ʜʦ ʩʪʘʥʦʚʣʝʥʠʷ ʣʴʜʘ ʠ ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʜʦʚʦʣʴʩʪʚʠʷ ʧʦʜʦ ʣʴʜʦʤ, ʜʦ ʩʠʭ ʧʦʨ ʥʠʢʝʤ  

ʥʝ ʠʟʫʯʘʣʩʷ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

F. distichus [14ï19], ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʚʝʛʝʪʘʮʠʠ ʬʫʢʫʩʘ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʝʛʦ ʵʤʙʨʠʦʥʦʚ ʩʦʭʨʘʥʷʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ  

ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʟʘʤʦʨʘʞʠʚʘʥʠʠ, ʢʘʢ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʧʦʩʣʝ ʧʝʨʝ-

ʥʝʩʝʥʥʦʛʦ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʟʫʯʘʣʘʩʴ. ʄʝʞʜʫ ʪʝʤ ʧʦʥʷʪʴ ʙʠʦʣʦʛʠʶ ʨʘʟʚʠʪʠʷ 

ʬʫʢʫʩʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʚʝʛʝʪʘʮʠʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʙʝʟ ʟʥʘʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʥʝʚʦʟʤʦʞʥʦ. ɼʣʷ 

ʚʳʷʩʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʤʙʨʠʦʥʦʚ F. distichus ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʦʪʚʝʪʠʚʰʠʝ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʆʧʠʩʘʥʠʝ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʭ ʧʨʦʚʝʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʠʛʦʪ ʠ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ F. distichus ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʦʯʥʳʝ 

ʨʘʩʪʝʥʠʷ ʩʦ ʟʨʝʣʳʤʠ ʢʦʥʮʝʧʪʘʢʫʣʘʤʠ, ʩʦʙʨʘʥʥʳʝ 7 ʥʦʷʙʨʷ 2018 ʛ. ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʙʫʭ. ʉʝʨʦ-

ʛʣʘʟʢʘ (ɸʚʘʯʠʥʩʢʘʷ ʛʫʙʘ, ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʂʘʤʯʘʪʢʘ). ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʜʚʫʭʣʝʪʥʠʝ ʢʫʩʪʠʢʠ 

16ï22 ʩʤ ʚʳʩʦʪʳ, ʩ 8ï11 ʜʠʭʦʪʦʤʠʯʝʩʢʠʤʠ ʨʘʟʚʝʪʚʣʝʥʠʷʤʠ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʨʝʮʝʧʪʘʢʫʣʘʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʨʘʟʥʦʡ ʩʪʘʜʠʠ ʩʦʟʨʝʚʘʥʠʷ. ʉʘʤʳʝ ʟʨʝʣʳʝ ʠʟ ʥʠʭ ʙʳʣʠ ʚʟʷʪʳ ʜʣʷ ʚʳʩʝʚʘ ʟʠʛʦʪ  

ʠ ʧʦʣʫʯʝʥʠʷ ʵʤʙʨʠʦʥʦʚ ʬʫʢʫʩʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʫʣʴʪʫʨʘʭ. 

ʇʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʩʝʚʰʠʭ ʟʠʛʦʪ ʛʦʪʦʚʠʣʠ ʥʘ ʦʩʥʦʚʝ ʤʦʨʩʢʦʡ ʚʦʜʳ 

ʩ ʩʦʣʝʥʦʩʪʴʶ 28ă, ʦʪʦʙʨʘʥʥʦʡ ʚ ʤʝʩʪʝ ʩʙʦʨʘ ʤʘʪʦʯʥʳʭ ʨʘʩʪʝʥʠʡ F. distichus. ʄʦʨʩʢʫʶ ʚʦʜʫ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʠ ʦʙʦʛʘʱʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʚʠʪʘʤʠʥʘʤʠ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥ-

ʪʘʤʠ, ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ IMR-ʩʨʝʜʳ [20]. ʉʫʩʧʝʥʟʠʶ ʩ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ 

ʟʠʛʦʪʘʤʠ ʧʦʤʝʩʪʠʣʠ ʚ ʜʚʝ ʯʘʰʢʠ ʇʝʪʨʠ, ʢʦʪʦʨʳʝ ʵʢʩʧʦʥʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10Üʉ ʠ ʬʦʪʦ-

ʧʝʨʠʦʜʝ 12 : 12 ʯ ʚ ʪʝʯʝʥʠʝ 9 ʩʫʪ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ ʥʠʭ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʵʤʙʨʠʦʥʦʚ ʦʜʥʫ ʠʟ 

ʯʘʰʝʢ (ʩʝʨʠʷ ˉ 1) ʧʝʨʝʤʝʩʪʠʣʠ ʚ ʤʦʨʦʟʠʣʴʥʫʶ ʢʘʤʝʨʫ ʩ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ī23ÜC ʠ ʦʪ-

ʩʫʪʩʪʚʠʝʤ ʩʚʝʪʘ, ʛʜʝ ʝʝ ʩʦʜʝʨʞʘʣʠ ʚ ʪʝʯʝʥʠʝ 382 ʩʫʪ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʩʨʦʢʘ ʩʦ-

ʜʝʨʞʠʤʦʝ ʯʘʰʢʠ ʇʝʪʨʠ ʙʳʣʦ ʨʘʟʤʦʨʦʞʝʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 21ÜC ʠ ʧʝʨʝʤʝʱʝʥʦ ʚ ʦʙ-

ʥʦʚʣʝʥʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʨʦʩʪʢʠ ʬʫʢʫʩʘ ʩʦʜʝʨʞʘʣʠ ʚ ʠʥʢʫʙʘʪʦʨʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 7ÜC ʠ ʫʩʣʦʚʠʷʭ ʢʦʨʦʪʢʦʛʦ ʜʥʷ (8 ʯ ʩʚʝʪʘ ʠ 16 ʯ ʪʝʤʥʦʪʳ). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ 

ʩʦʩʪʘʚʣʷʣʘ 30 ʤʢʤʦʣʴ ʬʦʪʦʥʦʚ ʤ
ī2
ʩ
ī1

. 
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ʕʤʙʨʠʦʥʳ ʬʫʢʫʩʘ ʚʦ ʚʪʦʨʦʡ ʯʘʰʢʝ ʇʝʪʨʠ (ʩʝʨʠʷ ˉ 2), ʧʦʷʚʠʚʰʠʝʩʷ ʧʦʩʣʝ ʜʝʚʷʪʠ ʜʥʝʡ,  

ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 50 ʜʥʝʡ ʩʦʜʝʨʞʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 8Üʉ ʠ ʬʦʪʦʧʝʨʠʦʜʝ 8 : 16 ʯ ʠ ʪʘʢ-

ʞʝ ʢʘʢ ʨʘʟʤʦʨʦʞʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠʟʤʝʨʷʣʠ ʯʝʨʝʟ ʢʘʞʜʳʝ ʩʝʤʴ ʩʫʪʦʢ ʠʣʠ ʯʘʱʝ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʘʟʚʠʪʠʝʤ ʵʤʙʨʠʦʥʦʚ ʠ ʧʨʦʨʦʩʪʢʦʚ F. distichus ʚʝʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘ Olympus 

SZX10 ʩ ʮʚʝʪʥʦʡ ʬʦʪʦʢʘʤʝʨʦʡ DP27 (Olympus, Japan). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CellSens Entry (Olympus, Japan). ɿʘ ʦʙʱʫʶ ʜʣʠʥʫ ʧʨʦ-

ʨʦʩʪʢʦʚ ʧʨʠʥʠʤʘʣʠ ʩʫʤʤʫ ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʠʭ ʨʠʟʦʠʜʘʣʴʥʦʡ ʠ ʪʘʣʣʦʤʠʯʝʩʢʦʡ ʯʘʩʪʝʡ. ʀʟʤʝʨʝ-

ʥʠʷ ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʦʩʝʤʴ ʨʘʟ ʯʝʨʝʟ ʢʘʞʜʳʝ ʩʝʤʴ 

ʩʫʪʦʢ. ʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʩʷʢʠʡ ʨʘʟ ʧʨʝʚʳʰʘʣʦ 30 ʰʪ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʣʠʥʳ ʫʩʨʝʜʥʷʣʠ ʠ ʚʳʩʯʠʪʳʚʘʣʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. ɸʙʩʦʣʶʪʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ (AGR, 

ʤʢʤ/ʩʫʪ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ [21]: 
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ʛʜʝ (Lʦʙ)ɦ1 ï ʥʘʯʘʣʴʥʘʷ ʠ (Lʦʙ)ɦ2 ï ʢʦʥʝʯʥʘʷ ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘ; (t2 - t1) ï ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʩʫʪʢʘʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ  

ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʚʳʧʦʣʥʷʣʠ ʚ Microsoft Office Excel 2013. ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 440 ʜʥʝʡ, ʠʟ ʢʦʪʦʨʳʭ 382 ʜʥʷ ʧʨʠʰʣʦʩʴ ʥʘ ʬʘʟʫ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ. ʆʙʱʠʡ ʧʝʨʠʦʜ ʟʘʤʦʨʦʟʢʠ ʫʯʠʪʳʚʘʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʢʘʢ ʦʜʥʠ ʩʫʪʢʠ,  

ʩ 9-ʛʦ ʧʦ 10-ʡ ʜʝʥʴ ʥʘʙʣʶʜʝʥʠʷ. 

ɻʣʫʙʦʢʦʤʫ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʨʘʩʪʝʥʠʷ ʬʫʢʫʩʘ, ʝʜʚʘ ʥʘʯʘʚʰʠʝ ʩʚʦʝ ʵʤ-

ʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʋ ʥʠʭ ʥʘ ʵʪʦʪ ʤʦʤʝʥʪ ʫʞʝ ʧʨʦʠʟʦʰʣʦ ʧʝʨʚʦʝ ʜʝʣʝʥʠʝ ʟʠʛʦʪʳ, ʠ ʫ ʦʙʨʘʟʦ-

ʚʘʚʰʠʭʩʷ ʧʦʩʣʝ ʵʪʦʛʦ ʢʣʝʪʦʢ ʙʳʣʘ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʧʝʨʚʠʯʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠ ʧʦʣʷʨʠʟʘʮʠʷ: 

ʦʜʥʘ ʠʟ ʥʠʭ ʙʳʣʘ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʠ ʦʢʨʫʛʣʦʡ ï ʪʘʣʣʦʤʠʯʝʩʢʦʡ, ʜʨʫʛʘʷ ʙʦʣʝʝ ʚʳʪʷʥʫʪʦʡ ï ʨʠʟʦʠ-

ʜʘʣʴʥʦʡ. ʇʝʨʚʦʝ ʜʝʣʝʥʠʝ ʫ ʟʠʛʦʪʳ ʧʨʦʠʟʦʰʣʦ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʷʡʮʝʢʣʝʪʦʢ. 

ʅʘ 7-ʝ ʩʫʪʢʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 7ÜC ʠ ʫʩʣʦʚʠʷʭ ʢʦʨʦʪ-

ʢʦʛʦ ʜʥʷ ʧʨʦʨʦʩʪʢʠ F. distichus ʩʦ-

ʩʪʦʷʣʠ ʫʞʝ ʠʟ 3ï8 ʢʣʝʪʦʢ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ  

ʫ ʥʠʭ ʥʘʙʣʶʜʘʣʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚ-

ʥʳʡ ʮʠʪʦʢʠʥʝʟ ʠ ʨʦʩʪ. ʉʨʝʜʥʷʷ 

ʜʣʠʥʘ ʵʤʙʨʠʦʥʦʚ ʬʫʢʫʩʘ ʜʦʩʪʠʛʣʘ 

144,5 ʤʢʤ (ʨʠʩ. 1). ʅʘ 9-ʝ ʩʫʪʢʠ ʠʭ 

ʜʣʠʥʘ ʫʞʝ ʩʦʩʪʘʚʣʷʣʘ 205,8 ʤʢʤ,  

ʟʘ ʜʚʦʝ ʩʫʪʦʢ ʘʙʩʦʣʶʪʥʘʷ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ (ɸGR) ʨʘʚʥʷʣʘʩʴ 30,7 ʤʢʤ/ʩʫʪ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʨʦʩʪʢʠ ʬʫʢʫʩʘ ʠʟ 

ʩʝʨʠʠ ˉ 1 ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʤʫ ʭʦʣʦʜʦʚʦʤʫ ʚʦʟ-

ʜʝʡʩʪʚʠʶ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʦʚ, 

ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʙʝʟ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

(ʩʝʨʠʷ ˉ 2) ʠ ʧʦʩʣʝ ʤʥʦʛʦʜʥʝʚʥʦʛʦ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ (ʩʝʨʠʷ ˉ 1). ʏʝʨʝʟ 

ʥʝʜʝʣʶ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʠ ʩʤʝʥʳ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʥʘ 16-ʝ ʩʫʪʢʠ, ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʦʚ ʠʟ 

ʩʝʨʠʠ ˉ 1 ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 59,8% ʠ ʩʦʩʪʘʚʠʣʘ 328,8 ʤʢʤ. ʈʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ ʠʟ ʩʝʨʠʠ ˉ 2 ʟʘ 

ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʨʦʭʦʜʠʣʦ ʠʥʪʝʥʩʠʚʥʝʝ, ʧʨʠʨʦʩʪ ʠʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʩʦʩʪʘʚʠʣ 92,3%. ɿʘ ʵʪʦʪ 

ʧʝʨʠʦʜ ʛʠʘʣʠʥʦʚʳʝ ʚʦʣʦʩʢʠ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ï ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʝʱʝ ʥʝ ʜʦʩʪʠʛʣʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ.  

ɼʘʣʴʥʝʡʰʝʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʤ ʧʨʦʨʦʩʪʢʦʚ ʬʫʢʫʩʘ ʠʟ ʩʝʨʠʠ ˉ 1 ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʤ 

ʰʢʘʬʫ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʭʦʣʦʜʥʦʤʫ ʚʨʝʤʝʥʠ ʛʦʜʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠ ʤʥʦʛʦ-

ʩʣʦʡʥʫʶ ʪʘʣʣʦʤʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʫ ʪʦʣʴʢʦ ʥʘ 30-ʝ ʩʫʪʢʠ (ʨʠʩ. 2). ʍʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʨʠʟʦʠʜʳ 

 

ʈʠʩ. 1. ʈʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ Fucus distichus subsp. evanescens  

ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. (1) ï ʩʝʨʠʷ ˉ 1, ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʠʟʢʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʩʫʪʩʪʚʠʷ ʦʩʚʝʱʝʥʠʷ,  

ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥ ʧʝʨʠʦʜ ʟʘʤʦʨʦʟʢʠ;(2) ï ʩʝʨʠʷ ˉ 2,  

ʚʳʨʘʱʝʥʥʘʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 8Áʉ ʠ ʢʦʨʦʪʢʦʤ ʩʚʝʪʦʚʦʤ ʜʥʝ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʙʳʣʠ ʟʘʤʝʪʥʳ ʥʘ 23-ʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʋ ʧʨʦʨʦʩʪʢʦʚ, ʨʘʟʚʠʚʘʚʰʠʭʩʷ ʙʝʟ ʥʠʟʢʦʪʝʤʧʝʨʘ-

ʪʫʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʙʲʝʤʥʘʷ ʪʘʣʣʦʤʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʘ ʙʳʣʘ ʟʘʤʝʪʥʘ ʫʞʝ ʥʘ 11-ʝ ʩʫʪʢʠ. ɼʘʥʥʳʝ 

ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʦʨʦʩʪʢʦʚ ʠʟ ʩʝʨʠʠ ˉ 2 ʭʦʨʦʰʦ ʩʦʛʣʘʩʦʚʘʣʠʩʴ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʥʘʤʠ ʨʘʥʝʝ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʧʦ ʨʘʟʚʠʪʠʶ ʬʫʢʫʩʘ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʦʪʦʧʝʨʠʦʜʘ [7]. ʉʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʠʟ ʩʝʨʠʠ ˉ 1 ʚ ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 

17,6 ʤʢʤ/ʩʫʪ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʘ ʧʣʘʚʥʦ ʩʥʠʞʘʣʘʩʴ ʠ ʟʘ ʧʦʩʣʝʜʥʶʶ ʥʝʜʝʣʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʞʝ ʥʝ 

ʧʨʝʚʳʰʘʣʘ 3 ʤʢʤ/ʩʫʪ. 

 

  

ʈʠʩ. 2. ʇʨʦʨʦʩʪʢʠ Fucus distichus subsp. evanescens ʥʘ 30-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʦʙʲʝʤʥʦʡ ʪʘʣʣʦʤʠʯʝʩʢʦʡ ʯʘʩʪʴʶ 

ʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤ ʨʠʟʦʠʜʦʤ. ʄʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ï 100 ʤʢʤ 

ʉʢʦʨʦʩʪʴ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʢʣʝʪʦʢ ʫ ʵʤʙʨʠʦʥʦʚ ʬʫʢʫʩʘ ʠʟ ʨʘʟʥʳʭ 

ʩʝʨʠʡ ʪʘʢʞʝ ʨʘʟʣʠʯʘʣʘʩʴ. ɻʠʘʣʠʥʦʚʳʝ ʚʦʣʦʩʢʠ ʫ ʧʨʦʨʦʩʪʢʦʚ ʠʟ ʩʝʨʠʠ ˉ 1 ʢ ʦʢʦʥʯʘʥʠʶ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʪʘʢ ʠ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʧʨʦʨʦʩʪʢʦʚ ʠʟ ʩʝʨʠʠ ˉ 2 ʦʥʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʥʘ 23-ʝ ʩʫʪʢʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʪʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʟʘʤʝʜʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʵʤʙʨʠʦʥʦʚ F. distichus. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʳʡ ʨʦʩʪ ʠ ʟʘʜʝʨʞʢʫ ʧʨʦʮʝʩʩʦʚ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʢʣʝʪʦʢ ʫ ʵʤʙʨʠʦʥʦʚ, 

ʧʨʠʨʦʩʪ ʠʭ ʜʣʠʥʳ ʙʳʣ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʩʪʦʷʥʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɸʙʩʦʣʶʪ-

ʥʘʷ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʠʟ ʩʝʨʠʠ ˉ 1 ʟʘ ʧʝʨʠʦʜ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʠ ʜʦ 

ʦʢʦʥʯʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪ. ʝ. 49 ʩʫʪ, ʩʦʩʪʘʚʠʣʘ 8,4 ʤʢʤ/ʩʫʪ. ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ ʚ ʩʝʨʠʠ 

ˉ 2 ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʚ 2,5 ʨʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʵʤʙʨʠʦʥʳ F. distichus ʥʝ ʪʦʣʴʢʦ ʫʩʪʦʡʯʠʚʳ ʢ ʜʣʠʪʝʣʴʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʪʩʫʪʩʪʚʠʶ ʩʚʝʪʘ, ʥʦ ʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ 

ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʧʨʦʨʦʩʪʢʠ. ʇʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʷʚʣʝ-

ʥʠʶ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʬʫʢʫʩʘ ʧʦʩʣʝ ʭʦʣʦʜʦʚʦʛʦ ʰʦʢʘ ʧʦʟʚʦʣʠʪ ʨʘʟ-

ʨʘʙʦʪʘʪʴ ʩʧʦʩʦʙ ʝʛʦ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʤʘʨʠʢʫʣʴʪʫʨʳ. 
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ʇʦ ʤʘʪʝʨʠʘʣʘʤ 2014ï2019 ʛʛ. ʠʩʩʣʝʜʦʚʘʥʘ ʤʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʫ-

ʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ Alectrias alectrolophus ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ 
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ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 29,8 ʜʦ 67,2%. ʆʪʤʝʯʝʥʥʘʷ ʜʚʫʭʣʝʪʥʷʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʧʨʠʣʠʚʥʦ-
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INTERANNUAL DYNAMIC OF SIZE -AGE STRUCTURE OF STONE COCKSCOMB  

ALECTRIAS ALECTROLOPHUS (STICHAEIDAE) IN THE AVACHA BAY  

(SOUTH-EAST KAMCHATKA)  
 

Based on studies of 2014ï2019 the interannual dynamic of stone cockscomb Alectrias alectrolophus size-

age structure in the Avacha Bay was investigated. It was established that the size structure of this Stichaeidae fam-

ily species in intertidal zone of this area every year has usually similar two-top character with modal meanings 

from 56 to 65 and from 86 to 95 mm. The dominant age group constantly are fishes at age 3+ which  ratio varied 

from 29,8 to 67,2%. The marked two year periodicity of stone cockscomb individuals at age of 1+; 2+ or 3+ pre-

dominance in intertidal zone of the Avacha Bay allows to reduce essentially the level of food competition between 

fishes, to use food resources of this biotope more effectively and to support the optimal quantity of this species. 

 

Key words: stone cockscomb, intertidal zone, the Avacha Bay, size-age structure, interannual dynamic. 

 

 

ɹʫʨʳʡ ʤʦʨʩʢʦʡ ʧʝʪʫʰʦʢ Alectrias alectrolophus ï ʪʠʧʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʣʠʪʦʨʘʣʴʥʳʭ ʨʳʙ 

(ʭʦʪʷ ʠʟʚʝʩʪʥʳ ʝʛʦ ʥʘʭʦʜʢʠ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 100 ʤ) [1], ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʦʙʠʪʘʝʪ ʚ ʧʝʨʠʦʜ ʦʪ-

ʢʨʳʪʦʡ ʚʦʜʳ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʝ, ʦʩʪʘʚʘʷʩʴ ʟʜʝʩʴ ʚ ʫʢʨʳʪʠʷʭ ʧʦʜ ʢʘʤʥʷʤʠ ʠ ʚ ʣʫʞʘʭ ʚʦ 

ʚʨʝʤʷ ʦʪʣʠʚʦʚ [2, 3]. ɺ ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʭ ʙʠʦʪʦʧʘʭ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʦʥ ʩʯʠʪʘʝʪʩʷ ʤʘʩʩʦʚʳʤ 

ʚʠʜʦʤ [4ï8], ʢʦʪʦʨʳʡ ʚ ʧʝʨʠʦʜ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ ʜʝʨʞʠʪʩʷ ʥʘ ʣʠʪʦʨʘʣʠ. ʀʤʝʶʱʠʝʩʷ ʚ ʥʘʰʝʤ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ ʨʘʟʤʝʨʥʦ-

ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ ʚ ʵʪʦʤ ʚʦʜʦʝʤʝ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩʙʦʨʦʚ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝ-

ʪʫʰʢʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʣʠʪʦʨʘʣʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ ʚ ʠʶʥʝ ï ʠʶʣʝ 2014ï2019 ʛʛ. (ʨʠʩ. 1). ʈʳʙ ʣʦʚʠʣʠ ʨʫʢʘʤʠ ʧʦʜ ʢʘʤʥʷʤʠ ʚ ʧʨʠʣʠʚʥʦ-

ʦʪʣʠʚʥʳʭ ʣʫʞʘʭ ʚʦ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʪʣʠʚʦʚ. ɺʳʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰ-
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ʢʘ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 6%-ʥʦʤ ʬʦʨʤʘʣʠʥʝ, ʘ ʟʘʪʝʤ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʨʷʣʠ ʩ ʪʦʯʥʦʩʪʴʶ 

ʜʦ 1 ʤʤ (TL). ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʤʝʨʝʥʦ ʦʢʦʣʦ 3,7 ʪʳʩ. ʵʢʟ. ʵʪʦʛʦ ʚʠʜʘ ʩʪʠʭʝʝʚʳʭ 

ʨʳʙ. ɺʦʟʨʘʩʪ 131 ʵʢʟ. ʧʝʪʫʰʢʘ ʦʧʨʝʜʝʣʝʥ ʧʦ ʯʝʰʫʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʠʟʤʝʨʝʥʠʡ 

ʜʣʠʥʳ ʩ ʧʦʤʦʱʴʶ ʠʤʝʶʱʝʛʦʩʷ ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʦʛʦ ʢʣʶʯʘ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʚʦʟʨʘʩʪ. ʉʪʘ-

ʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [9]. 

 

 
 

ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʤʝʩʪ ʦʪʣʦʚʘ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ:  

1 ï ʚʙʣʠʟʠ ʧʦʩ. ʉʝʨʦʛʣʘʟʢʘ (2014ï2018 ʛʛ.), 2 ï ʫ ʩʦʧʢʠ ʅʠʢʦʣʴʩʢʦʡ (2016ï2019 ʛʛ.) 

 

ɹʫʨʳʡ ʤʦʨʩʢʦʡ ʧʝʪʫʰʦʢ ï ʤʝʣʢʠʡ, ʢʦʨʦʪʢʦʮʠʢʣʦʚʳʡ ʚʠʜ ʩʝʤ. Stichaeidae, ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʩʦʩʪʘʚʣʷʝʪ 143 ʤʤ, 

ʤʘʩʩʘ ʪʝʣʘ ï 15,9 ʛ, ʘ ʧʨʝʜʝʣʴʥʳʡ ʚʦʟʨʘʩʪ ï 7 ʣʝʪ [10]. ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʢʦʣʝʙʘʥʠʷ, ʚ ʠʶʥʝ ï ʠʶʣʝ 2014ï2016 ʛʛ. ʢʨʠʚʳʝ ʝʛʦ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ 

ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʝʞʝʛʦʜʥʦ ʠʤʝʣʠ ʩʭʦʜʥʳʡ, ʜʚʫʭʚʝʨʰʠʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʩ ʤʦʜʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʦʪ 56 ʜʦ 65 ʤʤ ʠ ʦʪ 86 ʜʦ 95 ʤʤ [10]. ʇʝʨʚʳʝ ʠʟ ʥʠʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʫʭʣʝʪʢʘʤ (1+), ʪʦʛʜʘ ʢʘʢ ʚʪʦʨʳʝ ï ʚ ʦʩʥʦʚʥʦʤ ʯʝʪʳʨʝʭʣʝʪʢʘʤ (3+). 

ɸʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʰʝʩʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 

(2014ï2019 ʛʛ.) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʘʟʤʝʨʥʦʤ ʩʦʩʪʘʚʝ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʷʚʣʷʣʘʩʴ ʪʘ ʞʝ ʩʘʤʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ (ʨʠʩ. 2). ʃʠʰʴ ʚ 2018 ʛ. ʤʦʜʘʣʴʥʘʷ ʛʨʫʧʧʘ 

ʨʘʟʤʝʨʦʤ 56ï65 ʤʤ ʙʳʣʘ ʥʝ ʚʳʨʘʞʝʥʘ, ʘ ʧʦʪʦʤʫ ʢʨʠʚʘʷ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʣʘ ʦʜʥʫ ʚʝʨʰʠʥʫ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʧʦʩʪʦ-

ʷʥʥʦ ʜʦʤʠʥʠʨʦʚʘʣʠ ʯʝʪʳʨʝʭʣʝʪʢʠ (ʨʳʙʳ ʚ ʚʦʟʨʘʩʪʝ 3+) ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ, ʜʦʣʷ ʢʦʪʦʨʳʭ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 29,8% ʚ 2017 ʛ. ʜʦ 67,2% ʚ 2018 ʛ. (ʨʠʩ. 3). ʆʜʥʘʢʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʫ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʩʪʠʭʝʝʚʳʭ 

ʨʳʙ ʭʦʨʦʰʦ ʟʘʤʝʪʥʘ ʜʚʫʭʣʝʪʥʷʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʝ ɸʚʘ-

ʯʠʥʩʢʦʡ ʛʫʙʳ ʣʠʙʦ ʜʚʫʭ- (1+) ʠ ʪʨʝʭʣʝʪʦʢ (2+), ʣʠʙʦ ʯʝʪʳʨʝʭʣʝʪʦʢ (3+) (ʨʠʩ. 3), ʬʦʨʤʠʨʫʶʱʠʭ 

ʦʩʥʦʚʫ ʝʛʦ ʧʦʧʫʣʷʮʠʠ (ʠʭ ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 64,1 ʜʦ 86,1%) (ʪʘʙʣ.). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤ ̫ʦ ʧʨʠʯʠʥʘʭ ʦʪʤʝʯʝʥʥʦʡ ʜʚʫʭʣʝʪʥʝʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʦʩʦʙʝʡ ʵʪʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʫ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʣʠʰʴ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʨʷʜ ʥʘʙʣʶ-

ʜʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʝʥ. ʇʦʩʢʦʣʴʢʫ ʨʳʙʳ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʙʠʪʘʶʪ  

ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʙʠʦʪʦʧʝ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʘʷ ʠ ʧʨʠʙʨʝʞʥʘʷ 

ʟʦʥʳ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 5 ʤ) ʠ ʠʤʝʶʪ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʩʭʦʜʥʳʡ ʩʦʩʪʘʚ ʧʠʱʠ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʩʦ-

ʩʪʘʚʣʷʶʪ ʙʦʢʦʧʣʘʚʳ [11], ʚʦʟʤʦʞʥʦ, ʦʪʤʝʯʝʥʥʘʷ ʜʚʫʭʣʝʪʥʷʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʧʨʝʦʙʣʘʜʘʥʠʠ 
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ʥʘ ʣʠʪʦʨʘʣʠ ʣʠʙʦ ʝʛʦ ʬʦʨʤʠʨʫʶʱʠʭ ʧʦʧʦʣʥʝʥʠʝ ʜʚʫʭ- ʠ ʪʨʝʭʣʝʪʦʢ, ʣʠʙʦ ʜʦʤʠʥʠʨʫʶʱʝʡ ʚʦʟ-

ʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ï ʯʝʪʳʨʝʭʣʝʪʦʢ (ʨʠʩ. 3, ʪʘʙʣ.) ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʤʝʞʜʫ ʥʠʤʠ ʫʨʦ-

ʚʝʥʴ ʧʠʱʝʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʫʨʳʡ ʤʦʨʩʢʦʡ ʧʝʪʫʰʦʢ ʷʚʣʷ-

ʝʪʩʷ ʤʘʣʦʧʦʜʚʠʞʥʳʤ ʚʠʜʦʤ ʜʦʥʥʳʭ ʨʳʙ, ʥʝ ʩʦʚʝʨʰʘʶʱʠʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʢ ʪʦʤʫ 

ʞʝ, ʩʦʛʣʘʩʥʦ ʥʘʰʠʤ ʘʢʚʘʨʠʘʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʚʝʜʫʱʠʤ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ 

ʦʙʨʘʟ ʞʠʟʥʠ, ʘʢʪʠʚʥʦ ʚʳʛʦʥʷʷ ʩ ʟʘʥʷʪʦʛʦ ʫʯʘʩʪʢʘ ʜʨʫʛʠʭ ʛʠʜʨʦʙʠʦʥʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʦʠʭ ʩʦʨʦ-

ʜʠʯʝʡ), ʥʘʙʣʶʜʘʝʤʘʷ ʜʚʫʭʣʝʪʥʷʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʝ 

ʣʠʙʦ ʜʚʫʭ-, ʪʨʝʭʛʦʜʦʚʠʢʦʚ ʣʠʙʦ ʯʝʪʳʨʝʭʛʦʜʦʚʠʢʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʘʝʪ ʝʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʤʦʚʳʝ ʨʝʩʫʨʩʳ ʜʘʥʥʦʛʦ ʙʠʦʪʦʧʘ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ. 

 

 
 

ʈʠʩ. 2. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʠʶʥʝ ï ʠʶʣʝ 2014ï2019 ʛʛ.:  

2014 ʛ. ï n = 307; 2015 ʛ. ï n = 424; 2016 ʛ. ï n = 1052; 2017 ʛ. ï n = 935; 2018 ʛ. ï n = 677; 2019 ʛ. ï n = 298 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʨʠʚʳʝ ʨʘʟʤʝʨ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʝʞʝʛʦʜʥʦ ʠʤʝʶʪ ʩʭʦʜʥʳʡ, ʜʚʫʭʚʝʨʰʠʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʤʦʜʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʪ 56 ʜʦ 

65 ʤʤ ʠ ʦʪ 86 ʜʦ 95 ʤʤ. ʆʜʥʘʢʦ ʥʘ ʣʠʪʦʨʘʣʠ ʜʦʤʠʥʠʨʫʶʱʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ ʧʦʩʪʦʷʥʥʦ ʷʚ-

ʣʷʶʪʩʷ ʝʛʦ ʯʝʪʳʨʝʭʣʝʪʢʠ (3+), ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 29,8 ʜʦ 67,2%.  



XI ǨǻȑȃȉȈǻȆȗȈǻȚ (ǽȌȀȋȉȌȌȃȄȌȅǻȚ) ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʠʩ. 3. ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʠʶʥʝ ï ʠʶʣʝ 2014ï2019 ʛʛ.:  

2014 ʛ. ï n = 307; 2015 ʛ. ï n = 424; 2016 ʛ. ï n = 1052;2017 ʛ. ï n = 935; 2018 ʛ. ï n = 677; 2019 ʛ. ï n = 298 

 
ʊʘʙʣʠʮʘ 

 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ  ʢʦʣʠʯʝʩʪʚʦ (%) ʦʩʦʙʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʫʨʦʛʦ ʤʦʨʩʢʦʛʦ ʧʝʪʫʰʢʘ  

ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ ʠʶʥʝ ï ʠʶʣʝ 
 

ɻʦʜ 
ɺʦʟʨʘʩʪ, ʣʝʪ 

(1+) ï (2+) (3+) (4+) >(4+) 

2014 19,2 59,6 15,3 5,9 

2015 52,6 32,8 10,4 4,2 

2016 30,9 55,2 11,0 2,9 

2017 48,3 29,8 15,7 6,2 

2018 9,4 67,2 16,8 6,6 

2019 32,6 31,5 24,2 11,7 

 

ʆʪʤʝʯʝʥʥʘʷ ʜʚʫʭʣʝʪʥʷʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʟʦʥʝ ɸʚʘʯʠʥ-

ʩʢʦʡ ʛʫʙʳ ʣʠʙʦ ʜʚʫʭ-, ʪʨʝʭʣʝʪʦʢ ʣʠʙʦ ʯʝʪʳʨʝʭʣʝʪʦʢ ʵʪʦʛʦ ʚʠʜʘ ʩʪʠʭʝʝʚʳʭ ʨʳʙ, ʚʦʟʤʦʞʥʦ, ʧʦ-

ʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʤʝʞʜʫ ʥʠʤʠ ʫʨʦʚʝʥʴ ʧʠʱʝʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʤʦʚʳʝ ʨʝʩʫʨʩʳ ʜʘʥʥʦʛʦ ʙʠʦʪʦʧʘ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʝʩʴ ʦʧʪʠʤʘʣʴʥʫʶ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ. 
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ɺʆɼʆɿɸɹʆʈɸ çɸɺɸʏʀʅʉʂʀʁè ɽʃʀɿʆɺʉʂʆɻʆ ʄɽʉʊʆʈʆɾɼɽʅʀʗ  

ʇʀʊʔɽɺʓʍ ʇʆɼɿɽʄʅʓʍ ɺʆɼ 

 
ʇʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʤʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ) ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʟʘʙʦʨʘ çɸʚʘ-

ʯʠʥʩʢʠʡè ɽʣʠʟʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʇʇɺ) ʚʦʟʤʦʞʥʦ ʧʨʦʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ 

ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʜʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ 

ʦʧʘʩʥʳʝ ʧʦʜʲʝʤʳ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʧʨʦʪʦʢʘʭ ʨʝʢʠ ɸʚʘʯʘ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʩʥʠʞʝ-

ʥʠʷ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʚʦʜʦʟʘʙʦʨʝ çɸʚʘʯʠʥʩʢʠʡè ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʣʦʢʘʣʴʥʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʥʘʙʣʶʜʘʪʝʣʴʥʫʶ ʩʝʪʴ ʥʝʦʙʭʦʜʠ-

ʤʦ ʨʘʩʰʠʨʠʪʴ. 
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NATURAL FACTORS INFLUENCE ON THE STATE OF THE WATER INTAKE   

ñAVACHINSKYò OF THE YELIZOVSKY DRINKING GROUNDWATER FIELD   

 
Priority direction in the environmental security sphere are to minimize the risk of natural emergencies.  

The dangerous channel processes may occur during the operation of the water intake ñAvachinskyò of the 

Yelizovsky drinking groundwater field. The measurement results of ground water levels prove that dangerous 

rises in water levels in the Avacha river channels can be predicted. It is shown that in order to reduce the risk of 

natural emergencies at the water intake ñAvachinskyò and to organize flood control measures in a timely manner, 

the local automated observation network must be expanded. 

 

Key words: emergencies, drinking ground water field, observation wells, monitoring system. 

 

 

ʆʭʨʘʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʫʩ-

ʪʘʥʦʚʣʝʥʥʳʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ [1]. ʉ ʮʝʣʴʶ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʧʦ ʠʭ ʦʭʨʘʥʝ ʥʘ ʚʦʜʦʟʘʙʦʨʘʭ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʳ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʝʡ ʚʦʜʳ [1]. ʄʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  [2]. 

ɺʦʜʦʟʘʙʦʨ çɸʚʘʯʠʥʩʢʠʡè ɽʣʠʟʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʠ ɽʣʠʟʦʚ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ. ɺʦʜʦʟʘʙʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩʜʘʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1975 ʛ. ɺʦʜʦʟʘʙʦʨ çɸʚʘ-

ʯʠʥʩʢʠʡè ʩʦʩʪʦʠʪ ʠʟ ʜʝʚʷʪʥʘʜʮʘʪʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ 35 ʤ ʩ ʜʝʙʠʪʦʤ 500 ʤ
3
/ʯ 

ʢʘʞʜʘʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʡʤʝ ʨ. ɸʚʘʯʘ, ʚ 50 ʤ ʦʪ ʫʨʝʟʘ ʚʦʜʳ. ʆʙʱʠʡ ʚʠʜ ʚʦʜʦʟʘʙʦʨʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ɺʦʜʦʟʘʙʦʨ çɸʚʘʯʠʥʩʢʠʡè. ʆʙʱʠʡ ʚʠʜ 

 
ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ɽʣʠʟʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʚʟʘʠ-

ʤʦʩʚʷʟʴ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ ʨ. ɸʚʘʯʘ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ 70% 

ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʧʨʦʪʦʢ.  

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʟʘʙʦʨʘ çɸʚʘʯʠʥʩʢʠʡè ʚʦʟʤʦʞʥʦ ʧʨʦʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʨʫʩʣʦʚʳʭ ʧʨʦ-

ʮʝʩʩʦʚ [3]. ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʦʜʦʟʘʙʦʨʘ ʤʝʞʜʫ ʧʨʦʪʦʢʘʤʠ ʨʝʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʥʷʶʱʠʤʩʷ ʨʫʩʣʦʤ 

ʩʦʟʜʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ) ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʬʘʢʪʦʨʦʚ.  

ɺʣʠʷʥʠʝ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʨʫʩʣʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ: 

ï ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʧʦʣʦʚʦʜʴʷ, ʚʳʟʳʚʘʶʱʠʝ ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ, ʜʝʬʦʨʤʘʮʠʶ ʨʫʩʝʣ ʠ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʥʦʚʳʭ ʧʨʦʪʦʢ; 

ï ʟʘʪʦʨʥʦ-ʟʘʞʦʨʥʳʝ ʷʚʣʝʥʠʷ, ʩʦʟʜʘʶʱʠʝ ʣʝʜʦʚʳʡ ʧʦʜʧʦʨ ʚ ʧʨʦʪʦʢʘʭ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʜ-

ʪʦʧʣʝʥʠʶ ʦʩʪʨʦʚʥʦʡ ʯʘʩʪʠ ʚʦʜʦʟʘʙʦʨʘ. 

ʈʫʩʣʦ ʨ. ɸʚʘʯʘ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʥʝʫʩʪʦʡʯʠʚʳʭ, ʜʣʷ ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʥʳ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʘʟ-

ʚʠʪʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ (2ï4 ʤ/ʛʦʜ) [4].  

ɿʘ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʟʘʙʦʨʘ ʩ 1976 ʧʦ 2015 ʛ. ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦ-

ʠʟʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ [5ï7], 

ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʝʥʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʪʦʢ. ʅʝʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘ-

ʪʝʣʴʥʳʝ ʧʦʩʪʳ ʥʝʚʦʟʤʦʞʥʦ ʧʦʩʝʪʠʪʴ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʵʪʦʤʫ 

ʩ ʜʝʢʘʙʨʷ 2015 ʛ. ʥʘ ɽʣʠʟʦʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʇʇɺ ʥʘʯʘʪʦ ʚʥʝʜʨʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʥʦʤʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠʙʦʨʘʤʠ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʤʠ ʫʨʦʚʝʥʴ ʚʦʜʳ ʠ ʝʝ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʧʘʩʥʳʝ ʧʦʜʲʝʤʳ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʧʨʦʪʦʢʘʭ ʨ. ɸʚʘʯʘ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, 

ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʛʨʘʬʠʢʦʤ ʫʨʦʚʥʝʡ ʥʘ ʨʠʩ. 2. 

 


