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NATURAL RESOURCES OF KAMCHATKA TERRITORY  

AND PROSPECTS FOR THEIR RATIONAL USE  

 
The materials on the current state of the main natural resources in the Kamchatka Territory are presented. 

The data on the level of their use at the present time and possible prospects are provided. The necessary measures 

for rational use of non-renewable, protection and preservation of the productivity of renewable resources are con-

sidered. A preliminary economic evaluation of the effectiveness of their use is given. 

 
Key words: natural resources of land and water environment, economic use, natural resource potential,  

environmental risk, investment potential. 
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ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʂʘʤʯʘʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʧʨʠʣʝʞʘʱʠʭ ʢ ʥʝʤʫ ʘʢʚʘʪʦʨʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʮʠʦʥʘʣʴʥʳʤ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʤ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ. 

mailto:karpenko_vi@kamchatgtu.ru
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ɻʦʜʳ 

ɿʘʧʘʩʳ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʪʳʩ. ʢʫʙ. ʤ 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʜʦʙʳʯʘ ʪʝʨʤʘʣʴʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʪʳʩ. ʢʫʙ. ʤ/ʩʫʪ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚʢʣʶʯʘʶʪ ʪʘʢʦʚʳʝ ʩʫʰʠ: ʟʝʤʣʶ,  ʣʝʩ, ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ, 

ʦʙʠʪʘʶʱʠʝ ʥʘ ʛʨʦʤʘʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʞʠʚʦʪʥʳʝ, ʠ ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ; ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝʩʷ ʚ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʦʙʰʠʨʥʦʡ ʘʢʚʘ-

ʪʦʨʠʠ ʜʚʫʭ ʤʦʨʝʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ʆʥʠ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʝʤ ʟʘʥʠʤʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʘʩʪʦʷʱʝʤ 

ʩʦʦʙʱʝʥʠʠ. 

ʅʘʩʪʦʷʱʝʝ ʩʦʦʙʱʝʥʠʝ ʧʦʩʚʷʱʝʥʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʂʘʤʯʘʪ-

ʩʢʦʤ ʢʨʘʝ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʠʟ ʥʠʭ, ʠ ʤʝʨʘʤ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʫʣʫʯʰʝ-

ʥʠʶ ʟʘʧʘʩʦʚ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ʆʩʥʦʚʦʡ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʝʞʝʛʦʜʥʳʝ ʜʦʢʣʘʜʳ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ, ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʠʥʠʩʪʝʨʩʪʚ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ, ʘ ʪʘʢʞʝ 

ʨʷʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʙʣʝʤʘʤʠ ʦʮʝʥʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ-

ʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʢʨʘʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʩʫʨʩʳ ʩʫʰʠ 

ʈʝʩʫʨʩʳ ʩʫʰʠ ʚʢʣʶʯʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʟʝʤʣʠ ʠ ʣʝʩʘ, ʘ ʪʘʢʞʝ ʥʘʩʝʣʷʶ-

ʱʠʭ ʠʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʨʝʛʠʦʥʘ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʯʘʪʢʠ ʧʨʦʪʝʢʘʝʪ ʙʦʣʝʝ 140 ʪʳʩ. ʨʝʢ ʦʙʱʝʡ ʜʣʠʥʦʡ 

359,8 ʪʳʩ. ʢʤ; ʙʦʣʝʝ 112 ʪʳʩ. ʦʟʝʨ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 5,8 ʪʳʩ. ʢʤ
2
; ʙʦʣʦʪʘ ï ʦʢʦʣʦ 34 ʪʳʩ. ʢʤ

2
;  

ʘ ʪʘʢʞʝ 414 ʣʝʜʥʠʢʦʚ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 870 ʢʤ
2
. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʯʘʪʢʠ ʠʤʝʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ï 3 ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʢʘʩʢʘʜʘ ɻʕʉ ʥʘ ʨʝʢʝ ʊʦʣʤʘʯʝʚʘ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ. ʅʘ ʧʦʣʫʦʩʪʨʦʚʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʇɺ) ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠ 

ʥʘʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʘʶʪ: ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʨʦʜʥʳʡ ʧʘʨ ʠ ʧʘʨʦʚʦʜʷʥʘʷ ʩʤʝʩʴ); 

ʪʝʨʤʦ- ʠ ʭʦʣʦʜʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ; ʧʨʝʩʥʳʝ (ʧʠʪʴʝʚʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ). ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʟʘʧʘʩʳ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ (ʨʠʩ. 1). 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

  
 

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʟʘʧʘʩʦʚ (ɸ+ɺ+ʉ1) ʠ ʜʦʙʳʯʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʇɺʉ)  

ʚ 2007ï2016 ʛʛ., ʪʳʩ. ʢʫʙ. ʤ/ʩʫʪ  

 
ʊʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ  

ʚʦʜ ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʡ ʂʘʤʯʘʪʩʢʦʡ ʦʙʣʘʩʪʠ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 3265 ʣ/ʩ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

65ï95̄ ʉ, ʧʘʨʦʚʦʜʷʥʦʡ ʩʤʝʩʠ (ʇɺʉ) ʠ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʘ (ʇʇ) ï 1760 ʢʛ/ʩ ʩ ʵʥʪʘʣʴʧʠʝʡ ʦʪ  

158ï240 ʢʢʘʣ/ʩ ʜʦ 660 ʢʢʘʣ/ʩ. ʀʟ 16 ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʝʨʤʘʣʴʥʳʭ ʠ ʧʝʨʝʛʨʝʪʳʭ ʚʦʜ, 

ʧʦ 14 ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʫʪʚʝʨʞʜʝʥʳ (ʧʝʨʝʫʪʚʝʨʞʜʝʥʳ) ʟʘʧʘʩʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠ-



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

 

8 

ʈʳʙʦʣʦʚʩʪʚʦ, 

ʨʳʙʦʚʦʜʩʪʚʦ  - 6,9% 

ʇʨʦʠʟʚʦʜʩʪʚʦ  

ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ,  

ʛʘʟʘ ʠ ʚʦʜʳ - 89,4% 

ʆʧʝʨʘʮʠʠ  

ʩ ʥʝʜʚʠʞʠʤʳʤ 

ʠʤʫʱʝʩʪʚʦʤ - 0,59% 

 ʇʨʦʯʠʝ - 2,36% ʆʙʨʘʙʘʪʳʚʘʶʱʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ - 1,42% 

ʯʝʩʢʠʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ-ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ɸʆ çʊʝʧʣʦ 

ɿʝʤʣʠè ʠ ɸʆ çɻʝʦʪʝʨʤè. ʇʦ ʚʩʝʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʝʞʠʤ ʨʘ-

ʮʠʦʥʘʣʴʥʦʛʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʩʦʭʨʘʥʝʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʟʘʧʘʩʳ ʇɺ (ʇɺʉ). ɺ ʤʝʩʪʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʯʘʛʦʚ ʨʘʟʛʨʫʟʢʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ 

(ʢʘʧʪʘʞ ʠʩʪʦʯʥʠʢʦʚ) ʩʦʭʨʘʥʷʶʪʩʷ ʩʣʘʙʦʥʘʨʫʰʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʚʝʩʴʤʘ ʙʣʠʟʢʠʝ ʢ ʧʨʠʨʦʜʥʳʤ. 

ʊʝʨʤʘʣʴʥʳʝ ʠ ʭʦʣʦʜʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ. ɺ ʨʝʛʠʦʥʝ ʫʩʪʘʥʦʚʣʝʥʦ 176 ʤʝʩʪʦʨʦʞʜʝʥʠʡ  

ʠ ʧʨʦʷʚʣʝʥʠʡ ʪʝʨʤʦʤʠʥʝʨʘʣʴʥʳʭ ʠ 151 ï ʭʦʣʦʜʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, ʩʪʝʧʝʥʴ ʦʩʚʦʝʥʠʷ ʢʦʪʦʨʳʭ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 10%. ɹʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʪʝʨʤʦ- ʠ ʭʦʣʦʜʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʨʘʟʣʠʯʥʳ,  

ʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʴʝʚʳʭ ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʳʭ, ʣʝʯʝʙʥʳʭ ʧʠʪʴʝʚʳʭ ʠ ʣʝ-

ʯʝʙʥʳʭ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʠʪʴʝʚʳʝ (ʪʝʭʥʠʯʝʩʢʠʝ) ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ɺʝʣʠʯʠʥʘ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʣʷʝʪ 

28,9 ʤʣʥʤ
3
/ʩʫʪ, ʚ ʪ. ʯ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʂʦʨʷʢʩʢʦʛʦ ɸʆ ï 7,4 ʤʣʥ ʤ

3
/ʩʫʪ. ʉʪʝʧʝʥʴ ʨʘʟʚʝ-

ʜʘʥʥʦʩʪʠ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʇʇɺ ʥʝʚʳʩʦʢʘʷ ʠ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʦʢʦʣʦ 2%, ʘ ʜʣʷ ʩʝ-

ʚʝʨʥʦʡ ʯʘʩʪʠ ʢʨʘʷ ʪʦʣʴʢʦ 0,2%. ʉʪʝʧʝʥʴ ʠʭ ʦʩʚʦʝʥʠʷ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠʟʤʝʥʷʣʘʩʴ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ ʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 21% ʠ 38%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʠʙʦʣʝʝ ʚʦʜʦʝʤʢʠʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʚʠʜʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ çʇʨʦʠʟ-

ʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ ʠ ʚʦʜʳè, ʘ ʜʨʫʛʠʝ ʦʪʨʘʩʣʠ ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ (ʨʠʩ. 2). ɺ ʯʘʩʪʥʦʩʪʠ, ʦʙʲʝʤ ʟʘʙʦʨʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 2016 ʛ. ʩʦʩʪʘʚʠʣ 89,4%  

(154,03 ʤʣʥ ʤ
3
) ʦʪ ʦʙʲʝʤʘ ʚ ʮʝʣʦʤ ʧʦ ʢʨʘʶ (172,38 ʤʣʥ ʤ

3
). ɼʦʣʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ 

ʢʨʘʶ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 18% ʦʪ ʦʙʱʝʛʦ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʘ ʥʦʨʤʘʪʠʚʥʦ-ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ 

ʚʦʜ ʚ  ʦʙʱʝʤ ʩʙʨʦʩʝ ï ʤʝʥʝʝ 5%. ʉ 2009 ʛ. ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʥʘʤʝʪʠʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʟʘʙʦʨʘ ʩʚʝʞʝʡ ʚʦʜʳ ʠʟ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 2016 ʛ.  

ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʦʪʨʘʩʣʷʤ), ʚ % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

 
ɿʝʤʝʣʴʥʳʡ ʬʦʥʜ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʝ. ʇʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʥʘ 1 ʷʥʚʘʨʷ 2017 ʛ. ʩʦʩʪʘʚʣʷʝʪ 46427,5 ʪʳʩ. ʛʘ, ʘ ʝʛʦ ʦʩʥʦʚʫ ʣʝʩʘ 57,8%  

ʠ ʧʨʦʯʠʝ ʟʝʤʣʠ 33,2%. ɼʨʫʛʠʭ ʟʝʤʣʠ ʟʘʥʷʪʳ ʟʘʩʪʨʦʡʢʦʡ, ʜʦʨʦʛʘʤʠ, ʩʝʣʴʭʦʟʫʛʦʜʴʷʤʠ ʠ ʧʨ., ʜʦʣʷ 

ʢʦʪʦʨʳʭ ʚ ʢʨʘʝ ʢʨʘʡʥʝ ʥʠʟʢʘ. 

ʊʘʢ, ʥʘ 01.01.2017 ʛ. ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ ʟʝʤʝʣʴ ʩʦ-

ʩʪʘʚʠʣʘ 475,6 ʪʳʩ. ʛʘ, ʠʣʠ ʪʦʣʴʢʦ 1% ʚʩʝʛʦ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʢʨʘʷ. ʀʟ ʥʠʭ 28,6% ʨʘʩʧʦʣʦʞʝʥʦ  

ʚ ʋʩʪʴ-ɹʦʣʴʰʝʨʝʮʢʦʤ ʨʘʡʦʥʝ, 18,8% ï ʚ ɽʣʠʟʦʚʩʢʦʤ, 18,6% ï ʚ ʄʠʣʴʢʦʚʩʢʦʤ, 13,3% ï  

ʚ ʋʩʪʴ-ʂʘʤʯʘʪʩʢʦʤ ʨʘʡʦʥʘʭ, ʘ ʜʦʣʷ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 20,7% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʜʦʣʶ ʥʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʧʨʠʭʦ-

ʜʠʪʩʷ 45951,9 ʪʳʩ. ʛʘ, ʠʣʠ 99% ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʫʩʠʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʪʨʝʙʫʝʪ ʠ ʫʚʝʣʠʯʝʥʠʷ ʫʩʠʣʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚ 

ʟʝʤʣʠ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʚʦʜʥʦʡ ʠ ʚʝʪ-

ʨʦʚʦʡ ʵʨʦʟʠʠ ʨʘʩʧʘʭʘʥʥʳʝ ʟʝʤʣʠ ʚ ɽʣʠʟʦʚʩʢʦʤ, ʄʠʣʴʢʦʚʩʢʦʤ ʠ ʋʩʪʴ-ʂʘʤʯʘʪʩʢʦʤ ʨʘʡʦʥʘʭ (ʪʘʙ-

ʣʠʮʘ). ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʵʪʠʤ ʥʝʛʘʪʠʚʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠʤʝʥʥʦ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ. 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʊʘʙʣʠʮʘ  

ʇʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

(ʧʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʨʝʝʩʪʨʘ ʧʦ ʂʘʤʯʘʪʩʢʦʤʫ ʢʨʘʶ) 

ʅʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʇʣʦʱʘʜʴ, ʪʳʩ. ʛʘ 

ʕʨʦʟʠʷ 41,4 

ɼʝʬʣʷʮʠʷ 28,3 

ʉʦʚʤʝʩʪʥʘʷ ʚʦʜʥʘʷ ʠ ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ 3,0 

ʇʦʜʪʦʧʣʝʥʠʝ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ 9,1 

ʆʧʫʩʪʳʥʠʚʘʥʠʝ ï 

ɿʘʩʦʣʝʥʠʝ ï 

ʇʨʦʯʠʝ 52,4 

ʉʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʨʝʩʫʨʩʦʚ 

ʃʝʩʥʳʝ ʨʝʩʫʨʩʳ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2017 ʛ. ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʠʣʘ 44216,8 ʪʳʩ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʢʨʳʪʳʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ï 

18963,063 ʪʳʩ. ʛʘ, ʘ ʦʙʱʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ï 1188,78 ʤʣʥ ʤ
3
, ʠʟ ʥʠʭ ʩʧʝʣʳʭ ʠ ʧʝʨʝʩʪʦʡʥʳʭ ï  

847,17 ʤʣʥ ʤ
3
, ʚ ʪʦʤ ʯʠʩʣʝ ʭʚʦʡʥʳʭ ï 96,35 ʤʣʥ ʤ

3
. ʂʨʘʡ ʨʘʩʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ, ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʣʘʩʩʦʚ. ʄʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 31 ʚʠʜ ʜʠʢʦʨʘʩʪʫʱʠʭ, ʘ ʪʘʢʞʝ 22 ʚʠʜʘ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ; 137 ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʠ ʞʠʚʦʪʥʳʤʠ. ɼʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ 50 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʘ ʨʝʩʫʨʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʣʘʜʘ-

ʶʪ 21 ʚʠʜ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 8 ʚʠʜʦʚ ʷʛʦʜ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʢʨʘʶ, ʠʩʭʦʜʷ ʠʟ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʣʝʩʠʩʪʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

42,7%. ʃʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʢʨʘʝ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ (ʩʦʜʝʡʩʪ-

ʚʠʝ) ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʥʝʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ï 78%. 

ɾʠʚʦʪʥʳʡ ʤʠʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʜʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʂʘʤʯʘʪʢʠ 

ɺ ʬʘʫʥʝ ʥʘʟʝʤʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʢʨʘʷ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 37 ʚʠʜʦʚ (ʙʝʟ ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ), 

ʠʟ ʢʦʪʦʨʳʭ 3 ʚʠʜʘ ʙʳʣʦ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʦ ï ʘʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ, ʦʥʜʘʪʨʘ, ʢʘʥʘʜʩʢʠʡ ʙʦʙʨ,  

ʠ 1 ʨʘʩʩʝʣʝʥ ʠʟ ʤʘʪʝʨʠʢʦʚʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʨʘʡʦʥʳ ʧʦʣʫʦʩʪʨʦʚʘ ï ʢʦʣʳʤʩʢʠʡ ʣʦʩʴ. 

ɺ 2010 ʛ. ʚ ʄʠʣʴʢʦʚʩʢʦʤ ʨʘʡʦʥʝ ʚ ʪʘʡʛʫ ʙʳʣʠ ʚʳʧʫʱʝʥʳ ʯʝʪʳʨʝ ʦʩʦʙʠ ʘʣʪʘʡʩʢʦʛʦ ʤʘʨʘʣʘ, ʥʦ ʜʘʥ-

ʥʳʭ ʦʙ ʠʭ ʚʳʞʠʚʘʥʠʠ ʥʝ ʠʤʝʝʪʩʷ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʜʣʷ ʦʭʦʪʥʠʯʴʝʛʦ ʭʦʟʷʡʩʪʚʘ ʠʛʨʘʶʪ ʭʠʱʥʳʝ 

ʠ ʛʨʳʟʫʥʳ: ʧʝʨʚʳʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʧʨʦʤʳʩʣʦʚʦʡ ʦʭʦʪʳ, ʘ ʚʪʦʨʳʝ ï ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ. 

ʂ ʦʙʲʝʢʪʘʤ ʧʨʦʤʳʩʣʦʚʦʡ ʠ ʩʧʦʨʪʠʚʥʦʡ ʦʭʦʪʳ ʦʪʥʝʩʝʥʦ 20 ʚʠʜʦʚ ʥʘʟʝʤʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʰʝʩʪʴ ʣʠʤʠʪʠʨʫʝʤʳʭ ʚʠʜʦʚ: ʙʫʨʳʡ ʤʝʜʚʝʜʴ, ʩʥʝʞʥʳʡ ʙʘʨʘʥ, ʣʦʩʴ, ʩʦʙʦʣʴ, ʚʳʜʨʘ, 

ʨʳʩʴ. ʇʨʦʤʳʩʣʦʚʫʶ ʮʝʥʥʦʩʪʴ ʠʤʝʶʪ ʪʦʣʴʢʦ 6ï8 ʚʠʜʦʚ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ; ʟʥʘʯʠʤʦʩʪʴ ʠʭ ʠʟʤʝʥ-

ʯʠʚʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʌʘʫʥʘ ʦʭʦʪʥʠʯʴʝ-ʧʨʦʤʳʩʣʦʚʳʭ ʧʪʠʮ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʫʨʠʥʳʤʠ (ʢʘʤʝʥʥʳʡ ʛʣʫʭʘʨʴ, ʙʝʣʘʷ  

ʠ ʪʫʥʜʨʷʥʘʷ ʢʫʨʦʧʘʪʢʠ), ʛʫʩʝʦʙʨʘʟʥʳʤʠ (ʚ ʪ. ʯ.: ʜʚʘ ʚʠʜʘ ʛʫʩʝʡ, 17 ʚʠʜʦʚ ʫʪʦʢ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ 

ʦʙʲʝʢʪʳ ʤʘʩʩʦʚʦʡ ʦʭʦʪʳ, ʢʘʢ ʢʨʷʢʚʘ, ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ, ʩʚʠʷʟʴ, ʛʦʛʦʣʴ, ʜʣʠʥʥʦʥʦʩʳʡ ʢʨʦʭʘʣʴ, 

ʭʦʭʣʘʪʘʷ ʯʝʨʥʝʪʴ, ʢʘʤʝʥʫʰʢʘ, ʛʦʨʙʦʥʦʩʳʡ ʪʫʨʧʘʥ, ʛʫʩʴ-ʛʫʤʝʥʥʠʢ), ʢʫʣʠʢʘʤʠ (ʨʞʘʥʢʦʚʳʤʠ, ʠʟ 

ʥʠʭ ï ʪʫʣʝʩ, ʢʘʤʥʝʰʘʨʢʘ, ʪʫʨʫʭʪʘʥ, ʪʨʠ ʚʠʜʘ ʫʣʠʪʦʚ, ʤʦʨʦʜʫʥʢʘ, ʪʨʠ ʚʠʜʘ ʚʝʨʝʪʝʥʥʠʢʦʚ, ʜʚʘ ʚʠ-

ʜʘ ʙʝʢʘʩʦʚ, ʩʨʝʜʥʠʡ ʢʨʦʥʰʥʝʧ. ɺʩʝʛʦ ʢ ʦʭʦʪʥʠʯʴʝ-ʧʨʦʤʳʩʣʦʚʳʤ ʦʪʥʝʩʝʥʦ 32 ʚʠʜʘ ʧʪʠʮ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʦʜʦʣʞʘʶʱʫʶʩʷ ʪʝʥʜʝʥʮʠʶ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʫʚʝʣʠ-

ʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʨʷʜʘ ʮʝʥʥʳʭ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʠʜʦʚ ʦʭʦʪʥʠʯʴʠʭ ʟʚʝʨʝʡ, ʪʘʢʠʭ 

ʢʘʢ ʙʫʨʳʡ ʤʝʜʚʝʜʴ, ʣʦʩʴ, ʩʦʙʦʣʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʫʛʦʜʠʡ, 

ʫʩʠʣʝʥʠʷ ʙʦʨʴʙʳ ʩ ʙʨʘʢʦʥʴʝʨʩʪʚʦʤ, ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʭʨʘʥʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʦʭʦʪʥʠʯʴʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʭʦʪʥʠʯʴʠʭ ʫʛʦʜʠʡ ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ 41,04 ʤʣʥ ʛʘ. ʅʘ ʥʝʡ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 126 ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ (ʦʭʦʪʧʦʣʴʟʦʚʘʪʝʣʝʡ-

ʣʠʮʝʥʟʠʘʪʦʚ). 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʌʘʫʥʘ ʨʳʙʦʦʙʨʘʟʥʳʭ, ʨʳʙ ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʳʭ ʚʦʜʘʭ ʂʘʤ-

ʯʘʪʢʠ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʛʘʪʘ ʠ ʩʚʦʝʦʙʨʘʟʥʘ: ʜʦʩʪʦʚʝʨʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 505 ʚʠʜʦʚ ʠ ʧʦʜʚʠʜʦʚ 

ʨʳʙʦʦʙʨʘʟʥʳʭ ʠ ʨʳʙ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 3 ʢʣʘʩʩʘʤ, 27 ʦʪʨʷʜʘʤ, 85 ʩʝʤʝʡʩʪʚʘʤ ʠ 261 ʨʦʜʫ [1], ʠ ʙʦ-

ʣʝʝ 2,2 ʪʳʩ. ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 

ɹʝʨʠʥʛʦʚʦ ʠ ʆʭʦʪʩʢʦʝ ʤʦʨʷ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʤʦʨʷʤ ʚ ʤʠʨʝ. ʌʘʫʥʘ ʨʳʙ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 350 ʚʠʜʦʚ, ʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ɿʘʧʘʜʥʦ-

ʂʘʤʯʘʪʩʢʦʛʦ ʰʝʣʴʬʘ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʚ ʤʠʨʝ ʦʢʦʣʦ 20 ʪ/ʢʤ
2
. ʌʘʫʥʘ ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʝʝ 450 ʚʠʜʘʤʠ ʨʳʙ, ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʤʦʣʣʶʩʢʦʚ, ʙʦʣʝʝ 200 ʚʠʜʘʤʠ ʧʪʠʮ  

ʠ 26 ʚʠʜʘʤʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ; ʝʛʦ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï 1,5 ʪ/ʢʤ
2
. 

ʇʦ ʜʘʥʥʳʤ ʌɻɹʅʋ çʂʘʤʯʘʪʅʀʈʆè, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʤʦʨʩʢʠʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʨʘʡʦʥʦʚ, 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ, ʩʦʩʪʘʚʣʷʝʪ 1473 ʪʳʩ. ʢʤ
2
. ɺ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʧʦ ʙʠʦʤʘʩʩʝ: 72% ʤʠʥʪʘʷ, ʙʦʣʝʝ 90% ʪʨʝʩʢʠ, ʦʢʦʣʦ 50% ï ʢʘʤʙʘʣ, 70% ï ʥʘʚʘʛʠ, 

46% ï ʧʘʣʪʫʩʦʚ, 87% ï ʪʝʨʧʫʛʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨʥʦ 72% ʩʠʥʝʛʦ ʢʨʘʙʘ. ʇʨʦʤʳʩʝʣ ʚʩʝʭ ʛʠʜʨʦʙʠʦ-

ʥʪʦʚ ʚʦʢʨʫʛ ʢʘʤʯʘʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʜʘʝʪ ʙʦʣʝʝ 50% ʦʪ ʦʙʱʝʡ ʜʦʙʳʯʠ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦ-

ʪʘ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʇʨʦʤʳʰʣʝʥʥʳʤ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ ʜʦʙʳʚʘʶʪʩʷ 

ʧʷʪʴ ʚʠʜʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 40 ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʠʟ ʥʠʭ 16 ʩʦʩʪʘʚ-

ʣʷʶʪ ʨʳʙʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʠʡ ʜʦʧʫʩʪʠʤʳʡ ʫʣʦʚ (ʆɼʋ). ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʧʨʦ-

ʤʳʩʣʦʚʳʝ ʚʠʜʳ: ʤʠʥʪʘʡ, ʪʨʝʩʢʘ, ʢʘʤʙʘʣʳ, ʧʘʣʪʫʩʳ, ʦʢʫʥʠ, ʪʨʠ ʚʠʜʘ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ï 

ʥʝʨʢʘ, ʢʠʞʫʯ ʠ ʯʘʚʳʯʘ, ʘ ʪʘʢʞʝ ʢʨʘʙʳ. 

ɺ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ ʧʨʦʤʳʩʣʦʤ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ: ʤʠʥʪʘʡ ʥʝʩʢʦʣʴʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʜʘʶ-

ʱʠʭ ʙʦʣʝʝ 1 ʤʣʥ ʪ ʚʳʣʦʚʘ; ʩʝʣʴʜʴ ï ʙʦʣʝʝ 200 ʪʳʩ. ʪ, ʪʨʝʩʢʘ ï ʜʦ 19,2 ʪʳʩ. ʪ (2010 ʛ.), ʜʘʣʴʥʝʚʦ-

ʩʪʦʯʥʳʝ ʢʘʤʙʘʣʳï ʜʦ 4,8 ʪʳʩ. ʪ (2014 ʛ.), ʘ ʪʘʢʞʝ ʥʘʚʘʛʘ, ʪʝʨʧʫʛʠ, ʯʝʨʥʳʡ ʠ ʙʝʣʦʢʦʨʳʡ ʧʘʣʪʫʩʳ. 

ʆʙʱʠʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʚʳʣʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʧʨʝʚʳʰʘʝʪ 250 ʪʳʩ. ʪ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ  

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʌɻɹʋ çʉʝʚʚʦʩʪʨʳʙʚʦʜè ʥʘ ʧʷʪʠ ʃʈɿ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʨʦʤʳʩʣʦʚʳʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝï ʵʪʦ ʢʘʤʯʘʪʩʢʠʡ ʠ ʩʠʥʠʡ ʢʨʘʙʳ ʟʘʧʘʜʥʦʡ 

ʂʘʤʯʘʪʢʠ, ʢʨʘʙʳ-ʩʪʨʠʛʫʥʳ ʙʵʨʜʠ ʠ ʦʧʠʣʠʦ ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ ʠ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜʟʦʥ, ʩʝ-

ʚʝʨʥʘʷ ʢʨʝʚʝʪʢʘ ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ ʧʦʜʟʦʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʠʭ ʟʘʧʘʩʦʚ ʚ ʮʝʣʦʤ ʭʦʨʦʰʝʝ. 

ʌʘʫʥʘ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʤʴʶ ʚʠʜʘʤʠ ʪʶʣʝʥʝʡ, ʤʦʨʩʢʦʡ ʚʳʜʨʦʡ 

(ʢʘʣʘʥʦʤ), ʤʦʨʞʦʤ ʠ ʙʦʣʝʝ 20 ʚʠʜʘʤʠ ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʢʠʪʦʦʙʨʘʟʥʳʭ. ɺ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʨʦ-

ʤʳʩʝʣ ʢʦʪʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʫʨʦʚʥʝʤ ʝʞʝʛʦʜʥʦʡ ʜʦʙʳʯʠ. ʉ 2007 ʧʦ 2015 ʛ. 

ʝʞʝʛʦʜʥʦ ʦʪʣʘʚʣʠʚʘʣʦʩʴ ʧʦ 25 ʛʦʣʦʚ 3ï4-ʣʝʪʥʠʭ ʢʦʪʠʢʦʚ, ʠ ʣʠʰʴ ʚ 2008 ʠ 2011 ʛʛ. ʢʚʦʪʳ ʧʦ ʩʝ-

ʨʳʤ ʢʦʪʠʢʘʤ ʙʳʣʠ ʦʩʚʦʝʥʳ ʥʘ 91ï100%. ɺ 2012-2016 ʛʛ. ʟʘʙʦʡ ʧʨʦʚʦʜʠʣʩʷ ʪʦʣʴʢʦ ʜʣʷ ʥʫʞʜ 

ʂʄʅʉ, ʧʨʠʯʝʤ ʚ 2016 ʛ. ʙʳʣ ʜʦʙʳʪ 971 ʩʝʨʳʡ ʢʦʪʠʢ, ʠʣʠ 68% ʦʪ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ. 

ʈʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʤʦʥʠʪʦʨʠʥʛ ʠʭ ʩʦʩʪʦʷʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʘʤʯʘʪʢʠ ʚʢʣʶʯʝʥʦ 126 ʪʘʢʩʦʥʦʚ ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ 12 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, 1 ï ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, 60 ï ʧʪʠʮ, 30 ï ʨʳʙ, 23 ï ʥʘʟʝʤʥʳʭ  

ʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʨʠ ʵʪʦʤ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʠ ʚʥʝʩʝʥʦ 59 ʚʠʜʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ,  

79 ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʚʢʣʶʯʝʥʳ ʚ ʩʧʠʩʢʠ ʄʉʆʇ ʠ ʧʨʠʣʦʞʝʥʠʷ ʉʀʊɽʉ. ʉʝʡʯʘʩ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ 

ʝʝ ʧʦ ʘʢʪʫʘʣʠʟʘʮʠʠ. ʀʟ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʚʠʜʦʚ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʦʭʨʘʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʢʨʝʯʝʪ. ʊʘʢ, ʚʩʝʛʦ ʚ 2007ï2016 ʛʛ. ʫ ʙʨʘʢʦʥʴʝʨʦʚ ʠʟʲʷʪʳ 373 ʢʨʝʯʝʪʘ, ʧʦ ʢʦʪʦʨʳʤ ʚʳʥʝʩʝʥʦ  

8 ʧʨʠʛʦʚʦʨʦʚ ʩʫʜʘ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ ʟʘ ʥʝʟʘʢʦʥʥʫʶ ʜʦʙʳʯʫ (ʦʪʣʦʚ) ʢʨʝʯʝʪʦʚ. 

ʆʩʚʦʝʥʠʝ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ɺɹʈ), ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʦ- ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ.  

ɺ 2017 ʛ. ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ ʚ ʜʝʩʷʪʳʡ ʨʘʟ ʩʪʘʣ ʣʠʜʝʨʦʤ ʧʦ ʦʙʲʝʤʘʤ ʜʦʙʳʯʠ ɺɹʈ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩ-

ʪʦʢʝ (ʜʦʣʷ ʙʦʣʝʝ 34%) ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ (ʜʦʣʷ ʙʦʣʝʝ 22%). ɺʳʣʦʚ ʙʠʦʨʝʩʫʨʩʦʚ ʩʪʘʣ ʨʝʢʦʨʜʥʳʤ 

ʟʘ ʚʝʩʴ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʚ ʯʝʪʚʝʨʪʳʡ ʨʘʟ, ʧʨʝʚʳʩʠʚ çʤʠʣʣʠʦʥʥʫʶè ʦʪʤʝʪʢʫ ʠ ʩʦʩʪʘʚʠʚ  

ʚ 2016 ʛ. 1125 ʪʳʩ. ʪ (ʨʠʩ. 3). ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʚ 2017 ʛ. ʢʘʤʯʘʪʩʢʠʤʠ ʨʳʙʘʢʘʤʠ ʜʦʙʳ-

ʪʦ 1204 ʪʳʩ. ʪʦʥʥ ɺɹʈ. 

ɺ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʚʳʰʝ 500 ʧʨʝʜʧʨʠʷʪʠʡ, ʚʝʜʫʱʠʭ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʢʨʫʛʣʦʛʦʜʠʯʥʳʤ ʣʠʙʦ ʩʝʟʦʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʮʠʢʣʦʤ, ʙʦʣʝʝ 200 ʠʟ ʢʦʪʦ-

ʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʳʣʦʚ ɺɹʈ. ʆʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʜʦʙʳʚʘʶʱʠʡ ʬʣʦʪ ï ʙʦʣʝʝ 650 ʢʨʫʧʥʦ-, ʩʨʝʜ-

ʥʝ- ʠ ʤʘʣʦʪʦʥʥʘʞʥʳʭ ʨʳʙʦʜʦʙʳʚʘʶʱʠʭ ʩʫʜʦʚ. ʇʦʩʪʨʦʝʥʦ ʠ ʜʝʡʩʪʚʫʝʪ ʙʦʣʝʝ 190 ʨʳʙʦʧʝʨʝʨʘʙʘ-

ʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ʩ ʢʨʫʛʣʦʛʦʜʠʯʥʳʤ ʣʠʙʦ ʩʝʟʦʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʮʠʢʣʦʤ, ʠʟ ʢʦʪʦʨʳʭ  



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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17 ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʳʧʫʩʢ ʨʳʙʥʳʭ ʢʦʥʩʝʨʚʦʚ. ʉʫʤʤʘʨʥʘʷ ʩʫʪʦʯʥʘʷ ʤʦʱʥʦʩʪʴ ʟʘʚʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 12 ʪʳʩ. ʪ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ, 1200 ʪʫʙ ʢʦʥʩʝʨʚʦʚ, ʝʤʢʦʩʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʦʨʦʞʝʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 130 ʪʳʩ. ʪ. 

 
 

ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʚʳʣʦʚʘ ɺɹʈ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ  

ʚ 2006ï2016 ʛʛ., ʪʳʩ. ʪ 
 

ʆʙʦʨʦʪ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʠʪʦʛʘʤ 2016 ʛ. ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 63 ʤʣʨʜ ʨʫʙ. ʠʣʠ 
112%, ʘ ʦʙʲʝʤ ʦʪʛʨʫʞʝʥʥʳʭ ʪʦʚʘʨʦʚ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 63 ʤʣʨʜ ʨʫʙ., ʠʣʠ 113% ʢ ʫʨʦʚʥʶ 2015 ʛ. ɿʘ ʨʫ-
ʙʝʞ ʚ 2016 ʛ. ʢʘʤʯʘʪʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʩʪʘʚʠʣʠ 257 ʪʳʩ. ʪ ʧʨʦʜʫʢʮʠʠ ʠʟ ɺɹʈï 105,5%  
ʢ 2015 ʛ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʦʨʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʚʳʣʦʚʘ, ʥʦ ʜʦʣʷ 
ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʩʥʠʞʝʥʘ ʩ 25 ʜʦ 24%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʤʯʘʪʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʪʦʣʴʢʦ 
ʩʦʭʨʘʥʠʣʠ, ʥʦ ʠ ʫʚʝʣʠʯʠʣʠ ʦʙʲʝʤ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ ʈʦʩʩʠʠ. 
ɼʦʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʦʙʲʝʤʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʚʝʣʠʯʝʥʘ  

ʩ 59,4% ʚ 2015 ʛ. ʜʦ 61,4% ʚ 2016 ʛ. ʉʘʣʴʜʠʨʦʚʘʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʡ ʚ 2016 ʛ. ʩʦʩʪʘʚʠʣ 17,9 ʤʣʨʜ ʨʫʙ., ʠʣʠ 123% ʢ 2015 ʛ. ʆʙʲʝʤ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝ-
ʥʠʡ ʚ 2016 ʛ. ʩʦʩʪʘʚʠʣ 5,9 ʤʣʨʜ ʨʫʙ., ʚ 1,3 ʨʘʟʘ ʧʨʝʚʳʩʠʚ ʫʨʦʚʝʥʴ 2015 ʛ., ʘ ʦʙʲʝʤ ʚʥʝʙʶʜʞʝʪʥʳʭ 
ʠʥʚʝʩʪʠʮʠʡ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʦʪʨʘʩʣʝʚʦʡ ʇʨʦʛʨʘʤʤʳ ʚ 4,8 ʨʘʟʘ ʧʨʝʚʳʩʠʣ ʫʨʦʚʝʥʴ 2015 ʛ. ʠ ʩʦʩʪʘ-
ʚʠʣ 1,6 ʤʣʨʜ ʨʫʙ. 

ʄʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʘʷ ʙʘʟʘ 

ʄʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʘʷ ʙʘʟʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʧʝʨʠʦʜ 1949ï2016 ʛʛ. ʠ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ: ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʳ-
ʨɹʝ, ʩʳʨʴʝ ʜʣʷ ʛʦʨʥʦʨʫʜʥʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʜʟʝʤ-
ʥʳʝ ʚʦʜʳ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2017 ʛ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʙʘʣʘʥʩʦʤ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ 
ʠʩʢʦʧʘʝʤʳʭ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʙʘʣʘʥʩʦʤ ʟʘʧʘʩʦʚ 
ʦʙʱʝʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʫʯʪʝʥʦ 365 ʤʝʩʪʦʨʦʞʜʝʥʠʡ,  
ʚ ʪʦʤ ʯʠʩʣʝ:  ʛʘʟʘ ʛʦʨʶʯʝʛʦ ï 4, ʪʚʝʨʜʳʭ ʛʦʨʶʯʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ï 113 (ʫʛʣʷ ï 7,  
ʪʦʨʬʘ ï 106), ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʦʜ ï 16, ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʮʚʝʪʥʳʭ  ʤʝʪʘʣʣʦʚ ï 73 (ʚ ʪʦʤ ʯʠʩʣʝ: 
63 ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʳʭ, 6 ï ʧʣʘʪʠʥʦʠʜʦʚ, 4 ï ʮʚʝʪʥʳʭ), ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ï 51, ʤʠʥʝʨʘʣʴ-
ʥʳʭ ʚʦʜ ï 3, ʪʠʪʘʥʦ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʧʝʩʢʦʚ ï 1, ʶʚʝʣʠʨʥʦ-ʧʦʜʝʣʦʯʥʳʭ ʢʘʤʥʝʡ ï 4, ʩʝʨʳ ï 1, ʧʝʨʣʠ-
ʪʘ ʠ ʦʙʩʠʜʠʘʥʘ ï 2, ʮʝʦʣʠʪʠʟʠʨʦʚʘʥʥʳʭ ʪʫʬʦʚ ï 1, ʢʨʘʩʦʢ ʤʠʥʝʨʘʣʴʥʳʭ ï 1, ʛʨʷʟʠ ʣʝʯʝʙʥʦʡ ï 1, 
ʦʙʱʝʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ï 94. 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʋʜʘʣʝʥʥʦʩʪʴ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʨʦʛ, ʩʫʨʦʚʳʡ ʢʣʠʤʘʪ, ʚʳʩʦʢʦʛʦʨʥʳʡ ʨʝʣʴʝʬ ʪʨʝʙʫʶʪ 
ʦʛʨʦʤʥʳʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʚ ʦʩʚʦʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ.  
ʅʘ 01.01.2017 ʛ. ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʚ ʨʝʝʩʪʨʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʧʦʣʴʟʦʚʘ-

ʥʠʝ ʥʝʜʨʘʤʠ ʫʯʠʪʳʚʘʝʪʩʷ165 ʣʠʮʝʥʟʠʡ (ʙʝʟ ʫʯʝʪʘ ʦʜʠʥʦʯʥʳʭ ʚʦʜʦʟʘʙʦʨʦʚ ʥʘ ʧʨʝʩʥʳʝ ʠ ʪʝʭʥʠ-
ʯʝʩʢʠʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ï 242 ʣʠʮʝʥʟʠʠ, ʠ ʫʯʘʩʪʢʦʚ ʥʝʜʨ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʙʳʯʝʡ ʧʦʣʝʟʥʳʭ ʠʩ-
ʢʦʧʘʝʤʳʭ ï 1), ʚ ʪʦʤ ʯʠʩʣʝ: 8 ʣʠʮʝʥʟʠʡ ʥʘ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʳʨʴʝ (ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ 
ʩʳʨʴʝ, ʙʫʨʳʡ ʫʛʦʣʴ), 43 ï ʥʘ ʜʨʘʛʦʮʝʥʥʳʝ, ʯʝʨʥʳʝ ʠ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ (ʧʣʘʪʠʥʘ, ʟʦʣʦʪʦ, ʤʝʜʴ, 
ʥʠʢʝʣʴ), 26 ï ʥʘ ʧʨʝʩʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ (ʛʨʫʧʧʦʚʳʝ ʚʦʜʦʟʘʙʦʨʳ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦ-
ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ), 20 ï ʥʘ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, 68 ï ʥʘ ʦʙ-
ʱʝʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ. 

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

613,2 
690,1 

727,7 
838,9 

932,7 
1017,8 1047,5 

873,6 896 
1010 

1125 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ɺ 2017 ʛ. ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʝʜʝʥʠʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯ-

ʥʳʭ ʨʘʙʦʪ, ʦʩʫʱʝʩʪʚʣʷʣʠ 90 ʧʨʝʜʧʨʠʷʪʠʡ (ʙʝʟ ʫʯʝʪʘ ʦʨʛʘʥʠʟʘʮʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʦʜʠʥʦʯʥʳʝ 

ʚʦʜʦʟʘʙʦʨʳ ʧʠʪʴʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʫʯʘʩʪʢʠ ʥʝʜʨ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʜʦʙʳʯʝʡ ʧʦ-

ʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ), ʥʘ ʢʦʪʦʨʳʭ ʪʨʫʜʦʫʩʪʨʦʝʥʦ ʙʦʣʝʝ 4 ʪʳʩ. ʯʝʣ. ɼʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ 119 ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 32 ʜʦʙʳʚʘʣʠʩʴ ʙʣʘʛʦʨʦʜʥʳʝ ʠ ʮʚʝʪʥʳʝ 

ʤʝʪʘʣʣʳ, ʥʘ 2 ï ʩʚʦʙʦʜʥʳʡ ʛʘʟ ʠ ʛʘʟʦʚʳʡ ʢʦʥʜʝʥʩʘʪ, ʥʘ 14 ï ʦʙʱʝʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦʣʝʟʥʳʝ 

ʠʩʢʦʧʘʝʤʳʝ, ʥʘ 71 ï ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʴʥʳʝ, ʧʠʪʴʝʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʜʟʝʤʥʳʝ ʚʦ-

ʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 158 ʫʯʘʩʪʢʘʭ ʥʝʜʨ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʜʦʙʳʯʘ ʧʠʪʴʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ ʩ ʥʝʫʪʚʝʨʞʜʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ. 

ʆʙʝ̡ʤ ʜʦʙʳʯʠ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʚ 2017 ʛ. ʩʦʩʪʘʚʠʣ: ʧʣʘʪʠʥʘ ï  

391 ʢʛ (105,3%), ʟʦʣʦʪʦ ï 6682 ʢʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʝʥʥʦʝ ï 6539 ʢʛ (103,2%), ʟʦʣʦʪʦ ʨʦʩʩʳʧʥʦʝ ï 

142,7 ʢʛ (171,8%), ʩʝʨʝʙʨʦ ï 16 676 ʢʛ (135,9%); ʜʦʙʳʪʦ 147,226 ʪʳʩ. ʪ ʢʦʙʘʣʴʪ-ʤʝʜʥʦ-ʥʠʢʝʣʝʚʦʡ 

ʨʫʜʳ, ʩʦʜʝʨʞʘʱʝʡ 7,1 ʪʳʩ. ʪ ʥʠʢʝʣʷ, ʟʦʣʦʪʘ 15,1 ʢʛ, ʧʣʘʪʠʥʳ 20,4 ʢʛ, ʧʘʣʣʘʜʠʷ 27,4 ʢʛ;  

390,447 ʤʣʥ ʤ
3
 ʛʘʟʘ ʠ 13,627 ʪʳʩ. ʪ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ. ʅʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʜʨʫʛʠʝ ʧʣʘ-

ʪʝʞʠ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʩʦ-

ʩʪʘʚʠʣʠ 2724 ʤʣʥ ʨʫʙ., ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ ʢʨʘʷ ï 1014,4 ʤʣʥ ʨʫʙ., ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 101,5% ʠ 90,0% ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ 2016 ʛ. ʆʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ ʚ 2017 ʛ. ʩʦʩʪʘʚʠʣ 4,9 ʤʣʨʜ ʨʫʙ., ʩʦʟʜʘʥʦ 325 ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ʈʦʣʴ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

ʚ ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ  

ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ 

ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ ʚ 2017 ʛ. ʟʘʥʠʤʘʝʪ 39 ʧʦʟʠʮʠʶ (ʠʟ 85) ʚ ʨʝʡʪʠʥʛʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʌ (ʜʠʩʪʘʥʮʠʦʥʥʦʤ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʮʝʥʢʘʤʠ 2015 ʠ 2016 ʛʛ. ʢʨʘʡ ʫʭʫʜ-

ʰʠʣ ʩʚʦʶ ʧʦʟʠʮʠʶ: ʩ ʫʨʦʚʥʷ IC4, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

(ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ) ʜʦ IC5 ï ʩʨʝʜʥʷʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ï ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ [2]. 

ʆʜʥʠʤ ʠʟ ʩʝʤʠ ʬʘʢʪʦʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩ-

ʧʝʯʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʛʠʦʥʝ. ʆʜʥʘʢʦ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʛʠʦʥʝ ʠʤʝʝʪ 

ʩʘʤʳʡ ʥʠʟʢʠʡ ʚʝʩ ʩʨʝʜʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ ï ʯʫʪʴ ʙʦ-

ʣʝʝ 10% [3]. ʀʤʝʥʥʦ ʵʪʦʪ ʬʘʢʪʦʨ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʘʤʳʤ ʪʨʫʜʥʦ ʫʧʨʘʚʣʷʝʤʳʤ 

ʬʘʢʪʦʨʘʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʢʘʢ ʜʘʥʥʦʩʪʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨ-

ʩʳ, ʚʳʩʪʫʧʘʷ ʙʘʟʠʩʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠʣʠ ʥʝʪ,  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʞʝ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʡ ʚ ʨʝʛʠʦʥʝ, ʥʘʧʨʠʤʝʨ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, 

ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʇʦ ʦʮʝʥʢʘʤ ʨʝʡʪʠʥʛʦʚʦʛʦ ʘʛʝʥʪʩʪʚʘ çʕʢʩʧʝʨʪ ʈɸè ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʤʝʞʜʫ ʨʘʥʛʘʤʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

(ʨʠʩ. 4, ʢʦʨʨʝʣʷʮʠʷ ï 0,83). ɼʦ 2004 ʛ. ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʥʝʫʩʪʦʡʯʠʚʦ, ʥʦ ʩʥʠʞʘʣʩʷ, ʧʦʟʜʥʝʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʳʡ ʨʦʩʪ. ʈʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʧʦʟʠʮʠʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʨʠʩʢʫ ʧʨʦʠʟʦʰʣʦ  

ʚ 2006 ʛ., ʢʦʛʜʘ ʩ 28-ʛʦ ʤʝʩʪʘ ʢʨʘʡ ʧʝʨʝʤʝʩʪʠʣʩʷ ʩʨʘʟʫ ʥʘ 51-ʝ. ʉʫʜʷ ʧʦ ʨʝʡʪʠʥʛʦʚʳʤ ʧʦʟʠʮʠʷʤ, 

ʟʘ ʜʚʘʜʮʘʪʴ ʣʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʧʦʚʳʩʠʣʩʷ ʚ ʪʨʠ ʨʘʟʘ.  

 
 

ʈʠʩ. 4. ɼʠʥʘʤʠʢʘ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʨʠʩʢʘ ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ  

(ʩʦʩʪʘʚʣʝʥʦ ʧʦ [4])  
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ɼʠʥʘʤʠʢʘ ʦʮʝʥʢʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʩ 2006 ʛ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ ʠʤʝʝʪ ʣʫʯʰʫʶ ʦʮʝʥʢʫ ʧʦ ʵʪʦʤʫ ʧʦʪʝʥʮʠʘʣʫ, ʯʝʤ ʚ 1996 ʛ., 

ʟʘʥʠʤʘʷ 17-  ʁʧʦʟʠʮʠʶ ʩʨʝʜʠ 85 ʨʝʛʠʦʥʦʚ ʈʌ.  

ʋʭʫʜʰʝʥʠʝ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʨʦʩʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ) ʧʨʠ ʧʦʚʳʰʝ-

ʥʠʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʩʰʠʨʝʥʠʝʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʝʨʝʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ (ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ï ɺɹʈ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ) ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ  

ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʢʨʘʷ.  

ʇʦ ʦʮʝʥʢʝ ɺ.ʉ. ʃʝʚʠʥʘ [5], ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʧʦ ʨʝʛʠʦʥʘʤ ʈʌ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʢʘʟʳʚʘʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʣʘʙʳʭ ʧʦ ʩʠʣʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ. ɼʝʡʩʪʚʠʪʝʣʴ-

ʥʦ, ʥʘ ʦʙʱʝʨʦʩʩʠʡʩʢʦʤ ʫʨʦʚʥʝ ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ ʟʘʥʠʤʘʝʪ ʧʦʟʠʮʠʠ ʩʨʝʜʠ ʘʫʪʩʘʡʜʝʨʦʚ ʧʦ ʦʙʲʝ-

ʤʘʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ. ɺ 2016 ʛ. ʜʦʣʷ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʚ ʦʙʱʝʨʦʩʩʠʡʩʢʦʤ ʦʙʲʝʤʝ 

ʠʥʚʝʩʪʠʮʠʡ ʩʦʩʪʘʚʠʣʘ ʣʠʰʴ 0,25%, ʥʝʩʤʦʪʨʷ ʥʘ 17-ʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʧʦ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʤʫ 

ʧʦʪʝʥʮʠʘʣʫ.  

ʆʜʥʘʢʦ ʝʩʣʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʩʘʤʦʤ ʨʝ-

ʛʠʦʥʝ ʠ ʠʟʤʝʥʝʥʠʝ ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʨʘʥʛʘ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʚʠʜʥʘ ʜʦʚʦʣʴʥʦ ʟʘ-

ʤʝʪʥʘʷ ʩʚʷʟʴ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʘ (ʨʠʩ. 5, ʢʦʨʨʝʣʷʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 0,76). ʇʦʩʢʦʣʴʢʫ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʙʘʣʘʥʩʦʚʳʤʠ ʟʘʧʘʩʘʤʠ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ  

ʥʝ ʠʟʤʝʥʷʣʘʩʴ, ʪʦ ʥʘ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 2006ï2007 ʛʛ., ʚʝʨʦ-

ʷʪʥʦ, ʧʦʚʣʠʷʣʦ ʥʘʯʘʣʦ ʨʝʘʣʠʟʘʮʠʠ ʨʷʜʘ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʜʦʙʳʯʝ ʟʦʣʦʪʘ, ʥʠʢʝʣʷ. ʊʘʢ, 

ʚ 2005 ʛ. ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʐʘʥʫʯ ʙʳʣʘ ʜʦʙʳʪʘ ʧʝʨʚʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʫʜʘ. ɺ 2006 ʛ. ʚʚʝʜʝʥ  

ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ɸʛʠʥʩʢʠʡ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪ (ɻʆʂ). ɸʛʠʥʩʢʠʡ ɻʆʂ ʚʭʦʜʠʪ  

ʚ ʛʨʫʧʧʫ ʢʦʤʧʘʥʠʡ çɿʦʣʦʪʦ ʂʘʤʯʘʪʢʠè ï ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ 

ʈʌ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʠʤʝʥʥʦ ʵʪʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʢʘʟʘʣʘ  

ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʭʫʜʰʝʥʠʝ ʧʦʟʠʮʠʡ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʨʠʩʢʫ. 

 
 

ʈʠʩ. 5. ɼʠʥʘʤʠʢʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʠ ʨʘʥʛʘ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ (ʨʘʩʩʯʠʪʘʥʦ ʠ ʩʦʩʪʘʚʣʝʥʦ ʧʦ [6])  

 

ʂʘʢʦʚʘ ʞʝ ʩʪʨʫʢʪʫʨʘ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʠʪʘʣʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ? ɺ ʯʝʤ ʮʝʥʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʦʣʫʦʩʪʨʦʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʳʭ ʟʘʧʘʩʦʚ? 

ʉʪʨʘʪʝʛʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʠʜʝʠ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʠʪʘʣʘ ʨʝʛʠʦʥʘ. ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ,  

ʚ ʮʝʣʦʤ ʠʤʝʷ ʚ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʤ ʤʘʩʰʪʘʙʝ ʥʝʚʳʩʦʢʠʝ ʦʮʝʥʢʠ ʧʦ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʤʫ ʧʦʪʝʥ-

ʮʠʘʣʫ, ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ɺɹʈ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ  

ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʣʦʢʘʣʠʟʘʮʠʠ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʨʳʙʦʚʦʜʩʪʚʘ ʩʦʩʪʘʚʠʣ 72,2 [7].  

ʊʘʢʦʛʦ ʫʨʦʚʥʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʦʢʘʣʠʟʘʮʠʠ ʥʝʪ ʥʠ ʚ ʦʜʥʦʤ ʜʨʫʛʦʤ ʨʝʛʠʦʥʝ ʈʌ ʥʠ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ 

ʜʨʫʛʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ɺɹʈ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ,  

ʢʘʢ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʜʣʷ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. 

ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ɽ.ʕ. ʐʠʨʢʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ 

ʙʠʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 230 ʤʣʨʜ ʜʦʣʣ. ɺʤʝʩʪʝ ʩ ʨʝʥʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʨʫʛʠʭ ʚʦʟʦʙʥʦʚʣʷʝ-
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ʤʳʭ ʨʝʩʫʨʩʦʚ (ɺɹʈ, ʣʝʩ, ʵʥʝʨʛʠʷ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ) ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʵʢʦʩʠʩʪʝʤ ʂʘʤʯʘʪʢʠ  

ʠ ʦʢʨʫʞʘʶʱʠʭ ʝʝ ʤʦʨʝʡ ʦʮʝʥʠʚʘʶʪʩʷ ʥʝ ʤʝʥʝʝ 291 ʤʣʨʜ ʜʦʣʣ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 70% ʦʙʱʝʡ 

ʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʠʪʘʣʘ [8]. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʰʝʣʴ-

ʬʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʦʨʦʜʥʦʛʦ ʢʘʧʠʪʘʣʘ ʨʝʛʠʦʥʘ, ʧʦʟʚʦʣʷʶʪ ʦʪʜʘʪʴ ʧʨʠʦʨʠʪʝʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʥʥʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʨʝʩʫʨʩʘʤ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʤ ʷʜʨʦʤ ʵʢʦʥʦʤʠʢʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʪ-

ʨʘʩʣʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʨʳʙʥʘʷ ʦʪʨʘʩʣʴ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʠʙʦʣʝʝ ʦʩʪʦ-

ʨʦʞʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʘʤʯʘʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ï ʤʠʥʝʨʘʣʴ-

ʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʝ ʨʝʛʠʦʥʘ. ʅʘʯʘʣʦ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʜʦʣʞʥʘ ʧʨʝʜʚʘʨʷʪʴ ʪʱʘʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʯʝʤ ʩ ʜʝʪʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ ʚʦʟʤʦʞʥʦʛʦ 

ʫʱʝʨʙʘ ʜʣʷ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ï ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ɺɹʈ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʦʪʝʨʠ  

ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
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ʪʳʚʘʝʪ ʦʢʦʣʦ 11,5 ʪʳʩ. ʪ, ʧʨʦʤʳʩʣʦʚʳʡ ï ʦʢʦʣʦ 8 ʪʳʩ. ʪ.  ʉʦʩʪʦʷʥʠʝ ʩʢʦʧʣʝʥʠʡ ʦʮʝʥʝʥʦ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʙʠʣʴʥʦʝ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʥʘʜʘʨʘ ɹʨʦʫʪʦʥʘ,  ʩʢʦʧʣʝʥʠʷ, ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ, ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ, ʧʨʦʤʳʩʣʦʚʳʡ 

ʟʘʧʘʩ, ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʯʘʩʪʴ, ʦʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ.  

 

 

L.S. Afeychuk 
 

Pacific Fisheries Research Center (TINRO-Center),  

Vladivostok, 690091  

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

 

YEAR-TO-YEAR CHANGES OF ANADARA (ANADARA BROUGHTONII)  

RESOURCES IN COMMERCIAL AGGREGATIONS  

IN THE PETER THE GREAT BAY (JAPAN SEA)  

 
The year-to-year changes of anadara resources in commercial aggregations in the Peter the Great Bay for 

2010-2017 are described. The summary number of the mollusks in the aggregations within the Amur and Ussuri 

Bays (total area 130 km
2
) is about 62

.
10

6
 ind., their total stock is estimated as 11,500 t, the commercial stock as 

8,000 t. Relatively stable condition of the aggregations is noted. 

 

Key words: anadara, commercial aggregation, Ussuri Bay, Amur Bay, commercial stock, size composition, 

exploited stock, resource development. 

 

 

ɼʚʫʩʪʚʦʨʯʘʪʳʡ ʟʘʨʳʚʘʶʱʠʡʩʷ ʤʦʣʣʶʩʢ ʘʥʘʜʘʨʘ ɹʨʦ-

ʫʪʦʥʘ (Anadara broughtonii  Schrenck, 1867) (ʨʠʩ. 1) ʷʚʣʷʝʪ-

ʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʙʣʘʛʦʜʘʨʷ ʙʦʛʘʪʦ-

ʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʄʦʣʣʶʩʢ  ʩʦʜʝʨʞʠʪ ʭʦʨʦʰʦ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʠʥʝʨʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʣʝʥ 

ʠ ʡʦʜ, ʘ ʪʘʢʞʝ ʙʝʣʢʠ, ʚʠʪʘʤʠʥʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʦʜʝʨʞʠʪ ʞʠʨʘ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ ʘʥʘʜʘʨʳ ʩʪʠʤʫʣʠʨʫ-

ʝʪ ʞʠʟʥʝʥʥʳʡ ʪʦʥʫʩ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ.  

ɸʥʘʜʘʨʘ ʦʙʠʪʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʪʨʘʥʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʠ, ʛʜʝ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʠʱʝʚʳʤ ʦʙʲʝʢʪʦʤ. ʉʝ-
 

ʈʠʩ. 1. ɸʥʘʜʘʨʘ ɹʨʦʫʪʦʥʘ 
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ʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʚʠʜʘ ʧʨʦʭʦʜʠʪ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʛʜʝ ʤʦʣʣʶʩʢ ʩʦʟʜʘʝʪ ʜʚʘ ʧʨʦʤʳʩʣʦ-

ʚʳʭ ʩʢʦʧʣʝʥʠʷ. ʉʘʤʦʝ ʢʨʫʧʥʦʝ ʠʟ ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʚʪʦʨʦʝ ʧʦ 

ʚʝʣʠʯʠʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʢʫʪʫ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ. ʇʨʦʤʳʩʝʣ ʘʥʘʜʘʨʳ ʚ ʇʨʠʤʦʨʴʝ ʥʘʯʘʣʠ  

ʚ 1994 ʛ. ʉ 2004 ʧʦ 2010 ʛʛ. ʥʘ ʘʢʚʘʪʦʨʠʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʜʝʡʩʪʚʦʚʘʣ ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʨʝʪ.  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʚʳʣʦʚʣʝʥʥʘʷ ʘʥʘʜʘʨʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʵʢʩʧʦʨʪ ʚ ʗʧʦʥʠʶ.  

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʤʦʣʣʶʩʢʘ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ  

ʚ ʧʝʨʠʦʜ 1994ï2016 ʛʛ. ʙʳʣ ʧʦʩʚʷʱʝʥ ʨʷʜ ʨʘʙʦʪ [1ï5]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʜʠʥʘʤʠʢʠ ʨʝʩʫʨʩʦʚ ʘʥʘʜʘʨʳ ʚ ʧʨʦʤʳʩʣʦʚʳʭ  

ʩʢʦʧʣʝʥʠʷʭ  ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2017 ʛʛ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ ʩʢʦʧʣʝʥʠʷʭ ʘʥʘʜʘʨʳ ɸʤʫʨʩʢʦʛʦ ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠ-

ʚʦʚ  ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʪʦʙʦʪʘʭ ʜʨʘʞʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ 2010ï2017 ʛʛ. (ʨʠʩ. 2). ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ ʠ  ʦʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣ. 1. ʋʯʝʪʥʳʝ ʜʨʘʛʠʨʦʚʘʥʠʷ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʴʶ 200 ʤ ʨʘʩʧʦʣʘʛʘʣʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 

2 ʜʦ 15 ʤ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʝʪʢʝ ʩʪʘʥ-

ʮʠʡ. ɼʣʷ ʢʘʞʜʦʛʦ ʜʨʘʛʠʨʦʚʘʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʘʥʘʜʘʨʳ ʚ ʰʪʫʯʥʦʤ ʠ ʚʝʩʦʚʦʤ 

ʚʳʨʘʞʝʥʠʠ. ɸʥʘʣʠʟ ʫʣʦʚʦʚ ʠ ʧʨʦʤʝʨʳ ʤʦʣ-

ʣʶʩʢʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ. ʄʘʪʝʨʠʘ-

ʣʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʦʚ ʧʨʦ-

ʛʨʘʤʤ Statistica, MapInfo Professional ʠ 

Microsoft Office Excel. 
ʈʘʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ, ʘ ʪʘʢʞʝ 

ʦʮʝʥʢʫ ʦʙʱʝʛʦ ʠ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʦʚ ʩʢʦʧ-

ʣʝʥʠʡ ʤʦʣʣʶʩʢʘ ʧʨʦʚʦʜʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. ɺ ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʣʦʱʘʜʥʦʡ ʤʝʪʦʜ 

ʠ ʤʝʪʦʜ ʧʦʣʠʛʦʥʦʚ (ʷʯʝʡʢʠ ɼʠʨʠʭʣʝ-

ɺʦʨʦʥʦʛʦ ʠʣʠ ʧʦʣʠʛʦʥʳ ʊʠʩʩʝʥʘ), ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ɻʀʉ MapInfo. ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʝʨʝʩʯʝʪ ʨʝʩʫʨʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʦʧʣʝʥʠʡ ʥʘ ʧʣʦʱʘʜʴ 

100 ʢʤ
2
 ʚ ʧʨʝʜʝʣʘʭ ʘʢʚʘʪʦʨʠʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʠ 30 ʢʤ

2
 ï ʋʩʩʫʨʠʡʩʢʦʛʦ. ɺ ʨʘʩʯʝʪʘʭ ʙʳʣ ʧʨʠʥʷʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʣʦʚʠʩʪʦʩʪʠ ʨʘʚʥʳʡ 0,25. 
ʊʘʙʣʠʮʘ 1  

ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ ʠ ʦʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ  

ʚ ʩʢʦʧʣʝʥʠʷʭ ɸʤʫʨʩʢʦʛʦ ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʦʚ 

ɻʦʜʳ ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʧʣʦʱʘʜʴ, ʢʤ2 ʂʦʣʠʯʝʩʪʚʦ ʜʨʘʛʠʨʦʚʘʥʠʡ 
ʂʦʣʠʯʝʩʪʚʦ  

ʧʨʦʤʝʨʝʥʥʳʭ ʦʩʦʙʝʡ, ʵʢʟ. 
2010 15,6 380 5 204 

2011 10,4 241 6 960 

2012 11,8 310 5 253 

2013 10,7 223 7 232 

2014 12,9 316 8 267 

2015 12,9 214 6 749 

2016 13,6 262 6 192 

2017 13,4 194 5 261 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʝʞʝʛʦʜʥʦ ʥʘ-

ʙʣʶʜʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʣʶʩʢʦʚ, ʢʦʪʦʨʘʷ ʥʦʩʠʣʘ ʤʦʟʘʠʯʥʳʡ ʭʘʨʘʢʪʝʨ 

(ʨʠʩ. 3). ʋʯʘʩʪʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʦʡ ʧʝʨʝʤʝʞʘʣʠʩʴ ʩ ʫʯʘʩʪʢʘʤʠ, 

ʛʜʝ ʤʦʣʣʶʩʢʠ ʙʦʣʝʝ ʨʘʟʨʝʞʝʥʳ. ʇʣʦʪʥʦʩʪʴ ʠ ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ ʚ ʩʢʦʧʣʝʥʠʠ ɸʤʫʨʩʢʦ-

ʛʦ ʟʘʣʠʚʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʢʦʧʣʝʥʠʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʜʦ 8 ʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3 ʜʦ 7 ʤ ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʦʙʦʠʭ ʟʘʣʠʚʦʚ. 

 

 
ʈʠʩ. 2. ɼʨʘʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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17 

 
 

ʈʠʩ. 3. ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʥʘʜʘʨʳ ʚ  ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

(ʜʘʥʥʳʝ 2017 ʛ., ʂʋ = 1) 

 

ɺ 2017 ʛ. ʚ ʩʢʦʧʣʝʥʠʠ ʘʥʘʜʘʨʳ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʥʘʙʣʶʜʘʣʩʷ ʧʨʦʪʷʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʘʢʚʘʪʦ-

ʨʠʠ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʦʣʣʶʩʢʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3 ʜʦ 6,5 ʤ  ʚ ʨʘʡʦʥʘʭ ʦʪ ʤ. ʏʠʭʘʯʝʚʘ ʜʦ 

ʤ. ʂʣʳʢʦʚʘ. ɸʥʘʜʘʨʘ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʪ ʦ. ʈʝʯʥʦʛʦ 

ʫ ʧʦʩ. ɼʝʚʷʪʳʡ ɺʘʣ. ʄʝʥʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ  ʤʦʣʣʶʩʢʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ 

ʤ.ʊʠʭʠʡ ʠ ʤ. ʊʫʧʦʡ. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʩʢʦʧʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 0,68 ʵʢʟ./ʤ
2
, ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ï 

129,7 ʛ/ʤ
2
. ʅʘ ʵʪʦʡ ʘʢʚʘʪʦʨʠʠ ʨʘʙʦʪʳ ʟʘʪʨʫʜʥʝʥʳ ʚ ʩʚʷʟʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʥʠʟʢʦʚʦʜʥʳʤ ʤʦʩʪʦʤ 

ʠ ʥʘʣʠʯʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʤʝʣʝʡ. ɺ ʮʝʣʦʤ ʧʦ ʟʘʣʠʚʫ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʛʣʫʙʞʝ ʩʝʤʠʤʝʪʨʦʚʦʡ 

ʠʟʦʙʘʪʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʘʜʘʨʳ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. 

ɺ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ʧʨʦʪʷʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʦʣʣʶʩʢʦʚ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʣʩʷ ʚ ʨʘʡʦʥʝ ʦʪ ʤ.ʏʝʨʝʧʘʭʘ ï ʤ. ɻʝʣʣʝʨʘ ʜʦ ʤ. ʆʙʨʳʚʠʩʪʳʡ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 2 ʜʦ 6. ʉʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ ʩʢʦʧʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 0,43 ʵʢʟ./ʤ
2
, ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ï 67,2 ʛ/ʤ

2
. ɻʣʫʙʞʝ  

6-ʤʝʪʨʦʚʦʡ ʠʟʦʙʘʪʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʣʣʶʩʢʦʚ ʟʘʤʝʪʥʦ ʩʥʠʞʘʣʘʩʴ. ɺ ʨʘʡʦʥʝ ʛʣʫʙʠʥ 7ï11 ʤ ʧʣʦʪ-

ʥʦʩʪʴ ʠ ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ ʥʝ ʧʨʝʚʳʰʘʣʘ 0,05 ʵʢʟ./ʤ
2
 ʠ 10 ʛ/ʤ

2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʩʢʦʧʣʝʥʠʷ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ  

ʠʟʤʝʥʷʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  ɺ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ, ʷʚʣʷʶʱʠʤʩʷ ʩ 2005 ʛ. ʦʩʥʦʚʥʳʤ ʤʝʩʪʦʤ ʧʨʦ-

ʤʳʩʣʘ ʘʥʘʜʘʨʳ, ʦʪʤʝʯʝʥʦ ʝʞʝʛʦʜʥʦʝ ʩʥʠʞʝʥʠʝ (ʩ 95 ʜʦ 89 ʤʤ) ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʨʘʢʦʚʠʥʳ ʦʩʦʙʝʡ, 

ʯʪʦ ʚ ʮʝʣʦʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʥʜʝʥʮʠʶ ʥʝʢʦʪʦʨʦʛʦ çʦʤʦʣʦʞʝʥʠʷè ʩʢʦʧʣʝʥʠʷ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʨʘʢʦ-

ʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʚ ʩʢʦʧʣʝʥʠʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʢʦʧʣʝʥʠʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ.  

ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ 90 ʤʤ, ʚ ʋʩʩʫʨʠʡ-

ʩʢʦʤ ï 83 ʤʤ. ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʚ ʧʝʨʠʦʜ  

2010-2016 ʛʛ. ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʚ ʧʫʙʣʠʢʘʮʠʠ [2], ʜʘʥʥʳʝ 2017 ʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 4. 

 
ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ 
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ʈʠʩ. 4. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ  ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ (2017 ʛ.) 
 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʦʤʳʩʣʦʚʳʡ 

ʨʘʟʤʝʨ ʘʥʘʜʘʨʳ ʧʨʠʥʷʪ ʥʝ ʤʝʥʝʝ 80 ʤʤ ʧʦ ʜʣʠʥʝ ʨʘʢʦʚʠʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʜʦʣʷ 

ʤʦʣʣʶʩʢʦʚ ʧʨʦʤʳʩʣʦʚʦʛʦ ʨʘʟʤʝʨʘ ʚ ʩʢʦʧʣʝʥʠʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʧʦʯʪʠ ʥʘ 14% ʙʦʣʴʰʝ, ʯʝʤ  

ʚ ʩʢʦʧʣʝʥʠʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ. ɺ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2017 ʛʛ. ʜʦʣʷ ʧʨʦʤʳʩʣʦʚʳʭ ʦʩʦʙʝʡ  



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

 

18 

ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 64% ʜʦ 83% ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 73%, ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʠʟ-

ʤʝʥʷʣʘʩʴ ʦʪ 52% ʜʦ 68%, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 59%. 

ɺ ʨʘʟʤʝʨʥʦʤ ʩʦʩʪʘʚʝ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʩʣʝʜʫʝʪ ʚʳʜʝʣʷʪʴ ʵʢʩʧʣʫʘʪʠʨʫʝʤʫʶ (ʚʳʣʘʚʣʠʚʘʝ-

ʤʫʶ) ʯʘʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʤʦʣʣʶʩʢʠ ʜʣʠʥʦʡ ʨʘʢʦʚʠʥʳ ʦʪ 80 ʜʦ 96 ʤʤ,  ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ. ɹʦʣʝʝ ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʚʨʘʱʘʶʪ ʚ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʨʝʞʝ 

ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ. 

ɸʥʘʣʠʟʠʨʫʷ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʠʟ ʩʢʦʧʣʝʥʠʷ ʘʥʘʜʘʨʳ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ 2015 ʧʦ 2017 ʛ. ʧʨʦʠʟʦʰʣʦ ʧʦʧʦʣʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣ-

ʣʶʩʢʦʚ ʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʯʘʩʪʠ ʩʢʦ-

ʧʣʝʥʠʷ ʥʘ 7% ʟʘ ʩʯʝʪ ʪʘʢʦʛʦ ʞʝ 

ʫʤʝʥʴʰʝʥʠʷ ʜʦʣʠ ʥʝʧʨʦʤʩrʣʦʚʳʭ 

ʦʩʦʙʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʣʶʩʢʦʚ ʩ ʜʣʠʥʦʡ ʨʘ-

ʢʦʚʠʥʳ ʩʚʳʰʝ 96 ʤʤ ʦʩʪʘʚʘʣʦʩʴ ʥʘ 

ʦʜʥʦʤ ʫʨʦʚʥʝ.  

ɺ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ ʩʦʦʪʥʦ-

ʰʝʥʠʷ ʨʘʟʥʳʭ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʠʟ 

ʩʢʦʧʣʝʥʠʷ ʘʥʘʜʘʨʳ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘ-

ʣʠʚʘ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 

2017 ʛʛ. ʜʦʣʷ ʤʦʣʣʶʩʢʦʚ ʥʝʧʨʦʤʳ-

ʩʣʦʚʦʛʦ ʨʘʟʤʝʨʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 9%. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʦʣʝʝ, ʯʝʤ ʥʘ 10% ʫʚʝ-

ʣʠʯʠʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʣʣʶʩʢʦʚ ʠʟ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʯʘʩʪʠ 

ʩʢʦʧʣʝʥʠʷ. ɼʦʣʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʤʦʣ-

ʣʶʩʢʦʚ, ʜʣʠʥʦʡ ʨʘʢʦʚʠʥʳ ʩʚʳʰʝ  

96 ʤʤ, ʩʥʠʟʠʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  

ɿʘʧʘʩʳ. ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ ʚʥʦʩʠʪ 

ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠ-

ʘʣ ʚʠʜʘ ʚ ʇʨʠʤʦʨʴʝ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʳʡ ʧʝʨʠʦʜ 78% ʦʙʱʝʛʦ ʟʘʧʘʩʘ  ʧʨʦ-

ʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʙʳʣʦ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ 

(ʨʠʩ. 5).  

ʏʠʩʣʝʥʥʦʩʪʴ ʤʦʣʣʶʩʢʦʚ ʚ ʜʘʥʥʦʤ 

ʩʢʦʧʣʝʥʠʠ  ʚ ʩʨʝʜʥʝʤ ʧʨʝʚʳʰʘʣʘ ʚ 

ʪʨʠ ʨʘʟʘ ʯʠʩʣʝʥʥʦʩʪʴ ʘʥʘʜʘʨʳ ʠʟ ʩʢʦ-

ʧʣʝʥʠʷ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ, ʦʙʱʠʡ 

ʟʘʧʘʩ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ  ʚ 3,5 ʨʘʟʘ 

ʚʳʰʝ ʪʘʢʦʚʦʛʦ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ, 

ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ ï ʙʦʣʴʰʝ 

ʚ 4,4 ʨʘʟʘ (ʨʠʩ. 6).  
ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʣʶʩʢʦʚ ʚ ʜʚʫʭ ʩʢʦʧʣʝʥʠʷʭ ʥʘ ʧʣʦʱʘʜʠ 130 ʢʤ

2
 ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 

62 ʤʣʥ ʵʢʟ. (ʪʘʙʣ. 2). ʆʙʱʠʡ ʟʘʧʘʩ ʤʦʣʣʶʩʢʦʚ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ  ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 

11,5 ʪʳʩ. ʪ, ʧʨʦʤʳʩʣʦʚʳʡ ï ʦʢʦʣʦ 8 ʪʳʩ. ʪ. ʉʫʤʤʘʨʥʘʷ ʙʠʦʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ ʠʟ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ 

ʯʘʩʪʠ ʩʢʦʧʣʝʥʠʡ  ʥʝ ʧʨʝʚʳʰʘʝʪ 5,5 ʪʳʩ. ʪ. ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝʥʷʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚ ʧʨʝ-

ʜʝʣʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʩʢʦʧʣʝʥʠʡ. ʆʜʥʘʢʦ ʩ 2014 ʛ. ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝ-

ʥʠʷ ʦʙʱʝʛʦ ʟʘʧʘʩʘ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʧʨʦʤʳʩʣʦʚʦʤ ʟʘʧʘʩʝ. 
ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʚ ʧʝʨʠʦʜ 2010ï2017 ʛʛ. 

ʇʘʨʘʤʝʪʨʳ ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ ʉʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ 

ʏʠʩʣʝʥʥʦʩʪʴ, ʤʣʥ ʵʢʟ. 46,75 (74,9%) 15,68 (25,1%) 62,43 (100%) 

ʆʙʱʠʡ ʟʘʧʘʩ, ʪʳʩ. ʪ 8,96 (78,0%) 2,53 (22,0%) 11,49 (100%) 

ʇʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ, ʪʳʩ. ʪ 6,50 (81,5%) 1,48 (18,5%) 7,98 (100%) 

ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʯʘʩʪʴ, ʪʳʩ. ʪ 4,33 (79,2%) 1,14  (20,8%) 5,47 (100%) 

 

ʈʠʩ. 5. ʉʦʦʪʥʦʰʝʥʠʝ ʟʘʧʘʩʦʚ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʘʥʘʜʘʨʳ 

(2010ï2017 ʛʛ.) 
 

 

 
ʈʠʩ. 6. ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʟʘʧʘʩʳ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ  
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ʆʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ. ʈʘʩʯʝʪʥʳʡ ʦʙʱʠʡ ʜʦʧʫʩʪʠʤʳʡ ʫʣʦʚ ʘʥʘʜʘʨʳ (ʆɼʋ) ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠ-

ʢʦʛʦ ʝʞʝʛʦʜʥʦ ʩʦʩʪʘʚʣʷʣ ʥʝ ʙʦʣʝʝ 300 ʪ.  ɺʳʜʝʣʝʥʥʘʷ ʢʚʦʪʘ ʥʘ ʧʨʦʤʳʩʝʣ ʘʥʘʜʘʨʳ ʙʳʣʘ ʦʩʚʦʝʥʘ 

ʥʘ 100% ʚ 2012 ʛ. ʠ ʧʨʠʙʣʠʞʘʣʘʩʴ ʢ ʧʦʣʥʦʤʫ ʦʩʚʦʝʥʠʶ ʚ 2010 ʠ 2013 ʛʛ. (ʨʠʩ. 6). ɺ ʜʨʫʛʠʝ ʛʦʜʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʘʣʩʷ ʝʞʝʛʦʜʥʳʡ ʥʝʜʦʣʦʚ. ʅʘʯʠʥʘʷ ʩ 2013 ʛ. ʦʪʤʝʯʝʥʘ ʧʨʦ-

ʛʨʝʩʩʠʨʫʶʱʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʚʳʣʦʚʘ ʘʥʘʜʘʨʳ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ.  
 
 

 

ʈʠʩ. 5. ɼʠʥʘʤʠʢʘ ʦʩʚʦʝʥʠʷ ʨʝʩʫʨʩʦʚ ʘʥʘʜʘʨʳ  

ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ ʨʝʩʫʨʩʦʚ ʘʥʘʜʘʨʳ ʚ ʧʨʦʤʳʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʚ ʧʝʨʠʦʜ 2010ï2017 ʛʛ. ʥʝ ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʣʶ-

ʩʢʦʚ ʚ ɸʤʫʨʩʢʦʤ ʠ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʘʭ ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 130 ʢʤ
2
 ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ  

62 ʤʣʥ ʵʢʟ. ʦʙʱʠʡ ʟʘʧʘʩ  ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 11,5 ʪʳʩ. ʪ, ʧʨʦʤʳʩʣʦʚʳʡ ï ʦʢʦʣʦ 8 ʪʳʩ. ʪ. ʉʫʤʤʘʨ-

ʥʘʷ ʙʠʦʤʘʩʩʘ ʤʦʣʣʶʩʢʦʚ ʠʟ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʯʘʩʪʠ ʩʢʦʧʣʝʥʠʡ  ʥʝ ʧʨʝʚʳʰʘʝʪ 5,5 ʪʳʩ. ʪ.  

ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʘ ʩ ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ 

ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʢʨʘʶ ʘʨʝʘʣʘ, ʨʘʩʯʝʪʥʦʝ ʩʫʤʤʘʨʥʦʝ ʠʟʲʷʪʠʝ ʤʦʣʣʶʩʢʦʚ ʚ ʧʨʦʤʳ-

ʩʣʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 300 ʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝʤʥʦʛʠʤ 

ʙʦʣʝʝ 3% ʦʪ ʧʨʦʤʳʩʣʦʚʦʛʦ ʟʘʧʘʩʘ ʤʦʣʣʶʩʢʦʚ ʩʢʦʧʣʝʥʠʡ ɸʤʫʨʩʢʦʛʦ ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʦʚ.  

ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʢʦʧʣʝʥʠʡ ʘʥʘʜʘʨʳ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʩʚʦʝʥʠʷ ʥʝ ʥʘ-

ʥʦʩʠʪ ʫʱʝʨʙʘ ʝʝ ʨʝʩʫʨʩʘʤ.  
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broughtonii) ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) // ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʝ ʤʦʨʷ ʠ ʠʭ ʙʘʩʩʝʡʥʳ: 
ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʝʩʫʨʩʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ: ʄʘʪʝʨʠʘʣʳ II ɺʩʝʨʦʩ. ʢʦʥʬ. (3-4 ʦʢʪʷʙʨʷ 
2017 ʛ.). ï ɺʣʘʜʠʚʦʩʪʦʢ:  ɼɺʌʋ, 2017. ï ʉ. 8ï11.  
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LENGTH FREQUENCY OF PROTOTHACA ADAMSII (BIVALVIA, VENERIDAE )  

IN SETTLEMENTS OF TH E PETER THE GREAT BA Y (SEA OF JAPAN) 

 
Length frequency of Protothaca adamsii has been studied from five settlements of the Peter the Great bay 

(Sea of Japan). A possible relation between the length frequency and the environmental conditions is discussed. 

 
Key words: Protothaca adamsi, length frequency, Peter the Great Bay. 

 

 

ɼʚʫʩʪʚʦʨʯʘʪʳʡ ʟʘʢʘʧʳʚʘʶʱʠʡʩʷ ʤʦʣʣʶʩʢ ʧʨʦʪʦʪʘʢʘ ɸʜʘʤʩʘ Protothaca (Protocallithaca) 

adamsii (Reeve, 1863), ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʢʘʣʣʠʪʘʢʘ, ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʂʦʨʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʠ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ 

ʤ. ʇʦʚʦʨʦʪʥʳʡ [1]. ʅʘʠʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʧʦʩʝʣʝʥʠʷ, ʠʟʚʝʩʪʥʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʨʦʩ-

ʩʠʡʩʢʠʭ ʚʦʜʘʭ, ʦʙʥʘʨʫʞʝʥʳ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ [2]. ɹʠʦʣʦʛʠʷ ʚʠʜʘ ʠ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜ-

ʧʦʯʪʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʦʠʟʚʝʩʪʥʳ [1]. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʤʝʨʥʦʛʦ 

ʩʦʩʪʘʚʘ Protothaca adamsii ʚ ʧʦʩʝʣʝʥʠʷʭ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. 

ʄʘʪʝʨʠʘʣ, ʧʦʣʦʞʝʥʥʳʡ ʚ ʦʩʥʦʚʫ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʩʦʙʨʘʥ ʚ 2012 ʛ. ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ 

ʜʨʘʞʥʦʡ ʩʲʝʤʢʠ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 28 ʤʘʷ ʧʦ17 ʠʶʣʷ ʥʘ 

ʄʈʊʂ çʗʥʪʘʨʴè. ɺʩʝʛʦ ʚʳʧʦʣʥʝʥʦ 244 ʜʨʘʛʠʨʦʚʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʦʪ 6 ʜʦ 217 ʤʝʪʨʦʚ 

(ʨʠʩ. 1). ɼʣʷ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʣʘʩʴ ʜʨʘʛʘ ʤʘʩʩʦʡ 450 ʢʛ, ʩ ʰʠʨʠʥʦʡ ʚʭʦʜʘ 1,6 ʤ [3]. ʈʘʟʤʝʨ ʷʯʝʠ ʚ 

ʢʫʪʮʝ ʩʦʩʪʘʚʣʷʣ 40 ʤʤ. ɼʣʠʥʘ ʚʘʝʨʦʚ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʛʣʫʙʠʥʦʡ ʜʨʘʛʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝ-

ʚʳʰʘʷ ʝʝ 3ï4-ʢʨʘʪʥʫʶ ʚʝʣʠʯʠʥʫ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʨʘʛʠʨʦʚʘʥʠʷ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ  

5ï20 ʤʠʥ ʠ ʟʘʚʠʩʝʣʘ ʦʪ ʤʝʪʝʦʫʩʣʦʚʠʡ, ʜʦʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʜʨʘʛʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ MaxSea ʩ ʢʦʤʧʣʝʢʪʦʤ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʢʘʨʪ C-Map. ɼʘʥʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʧʨʷʞʝʥʘ ʩ ʙʦʨʪʦʚʳʤ GPS-ʧʨʠʝʤʥʠʢʦʤ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʢʝʪ STATISTICA. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʯʝʪʳ ʚʳ-

ʧʦʣʥʝʥʳ ʚ ɻʀʉ MapInfo Professional ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʪʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦ-

ʛʦ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʤʦʣʣʶʩʢʦʚ ʧʦ ʘʢʚʘʪʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʪʝʨ-

ʧʦʣʷʮʠʷ ʤʝʪʦʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʩʝʜʘ (Natural Neighbor) ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʣʦʚʠʩʪʦʩʪʠ 

ʨʘʚʥʳʤ ʝʜʠʥʠʮʝ. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʰʪʘʥʛʝʣʴʮʠʨʢʫʣʝʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʜʥʦʛʦ ʤʠʣʣʠʤʝʪʨʘ 
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ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʝ [4]. ɺʩʝʛʦ ʠʟʫʯʝʥʦ 1205 ʦʩʦʙʝʡ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʤʝʨʦʚ ʤʦʣʣʶʩʢʦʚ 

ʤʳ ʫʯʠʪʳʚʘʣʠ ʜʦʣʶ ʧʨʦʤʝʨʝʥʥʳʭ ʦʩʦʙʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʫʯʪʝʥʥʳʭ ʥʘ ʢʘʞʜʦʤ 

ʜʨʘʛʠʨʦʚʘʥʠʠ (ʥʝʢʦʪʦʨʳʝ ʧʦʚʨʝʞʜʝʥʥʳʝ ʤʦʣʣʶʩʢʠ ʥʝ ʤʦʛʣʠ ʙʳʪʴ ʢʦʨʨʝʢʪʥʦ ʠʟʤʝʨʝʥʳ), ʘ ʪʘʢʞʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʯʝʪʥʦʡ ʦʧʝʨʘʮʠʠ, ʧʨʠʚʦʜʷ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʚ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʣʝʥʠʷ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʛʦʥʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 5 ʤʤ ʰʘʛʘ. ɺʳ-

ʙʦʨ ʰʘʛʘ ʩʜʝʣʘʥ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʘʩʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʛʣʘʜʢʦʩʪʴ ʨʝ-

ʟʫʣʴʪʠʨʫʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʣʠʩʴ ʚʠʟʫʘʣʴʥʦ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʦʣʠʛʦʥʳ, ʧʦʩʪʨʦ-

ʝʥʥʳʝ ʩ ʠʥʪʝʨʚʘʣʦʤ 3, 4 ʠ 5 ʤʤ, ʠ ʚʳʙʦʨ ʙʳʣ ʩʜʝʣʘʥ ʚ ʧʦʣʴʟʫ ʧʦʩʣʝʜʥʝʛʦ. ʈʘʟʤʝʨʥʳʝ ʩʦʩʪʘʚʳ 

Protothaca adamsii ʠʟ ʨʘʟʣʠʯʥʳʭ ʘʢʚʘʪʦʨʠʡ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʧʦ ʢʫʤʫʣʷʪʠʚʥʳʤ ʢʨʠʚʳʤ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʩʠʪʠ-ʙʣʦʢ ʨʘʩʩʪʦʷʥʠʷ [5], ʢʦʪʦʨʦʝ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠʤʝʝʪ ʚʧʦʣʥʝ ʧʨʦʟʨʘʯʥʫʶ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʶ. ʄʘʪʨʠʮʳ ʨʘʩʩʪʦʷʥʠʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ [6]. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣ. 1, ʧʣʦʪʥʦʩʪʴ ʤʦʣʣʶʩʢʘ ʚ ʝʛʦ ʧʦʩʝʣʝʥʠʷʭ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 0,088 ʜʦ 

25,577 ʵʢʟ. ʥʘ 100 ʤ
2
, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 2,817. ʇʦʩʢʦʣʴʢʫ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʝʡ ʥʝ ʩʠʤ-

ʤʝʪʨʠʯʥʦ, ʟʜʝʩʴ ʤʳ ʪʘʢʞʝ ʧʨʠʚʦʜʠʤ ʤʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (0,896), ʢʦʪʦʨʦʝ ʙʣʠʟ-

ʢʦ ʢ ʦʜʥʦʡ ʦʩʦʙʠ ʥʘ 100 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʳ, ʧʨʠʚʝʜʝʥʥʳʝ  

ʚ ʪʘʙʣ. 1, ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʜʨʘʛʠʨʦʚʘʥʠʡ, ʪʦ ʝʩʪʴ ʪʘʢʠʭ, ʛʜʝ ʚ ʫʣʦʚʘʭ 

ʦʪʤʝʯʝʥʘ Protothaca adamsii. 
ʊʘʙʣʠʮʘ 1 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʦʪʥʦʩʪʠ (ʵʢʟ./100 ʤ2) Protothaca adamsii 

ʂʦʣ-ʚʦ 

ʩʪʘʥʮʠʡ 
ʉʨʝʜʥʝʝ ʄʝʜʠʘʥʘ Min Max 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʂʦʵʬʬ. 

ʚʘʨʠʘʮʠʠ 

ʆʰʠʙʢʘ 

ʩʨʝʜʥʝʡ 

60 2,817 0,896 0,088 25,577 5,225 185,458 0,675 

 
ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʠʣʫ ʤʝʪʦʜʠʢ ʩʙʦʨʘ, ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʦʜʦʣʘʟʥʳʭ ʨʘʙʦʪ [7] ʚʩʝʛʜʘ 

ʧʦʣʫʯʘʶʪʩʷ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʨʘʞʥʳʭ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʫʤʷ ʬʘʢ-

ʪʦʨʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʡ ʤʝʪʨʦʚʦʡ ʨʘʤʢʠ ʥʘ ʚʦʜʦʣʘʟʥʦʤ ʧʦʛʨʫʞʝʥʠʠ, ʜʣʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʪʦʯʝʢ ʤʠʥʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ ʦʜʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʥʘ ʢʚʘʜʨʘʪ-

ʥʳʡ ʤʝʪʨ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʨʝʭ ʤʝʪʨʦʚʳʭ ʨʘʤʦʢ ʥʘ ʚʦʜʦʣʘʟʥʦʤ ʩʧʫʩʢʝ, ʤʠʥʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 0,33 ʵʢʟ./ʤ
2
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʦʜʦʣʘʟʥʳʭ ʩʲʝʤʦʢ ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʝʜʦʫʯʝʪʘ ʤʦʣʣʶʩʢʦʚ ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʩ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʩʠʣʫ ʤʘʣʦʠʟʫʯʝʥʥʦʩʪʠ ʚʝ-

ʣʠʯʠʥʳ ʫʣʦʚʠʩʪʦʩʪʠ ʜʨʘʛʠ ʤʳ ʟʜʝʩʴ, ʢʘʢ ʠ ʨʘʥʝʝ [2], ʜʣʷ ʧʨʦʩʪʦʪʳ ʧʨʠʥʠʤʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʣʦ-

ʚʠʩʪʦʩʪʠ ʨʘʚʥʳʡ ʝʜʠʥʠʮʝ. ɼʘʥʥʦʝ ʫʧʨʦʱʝʥʠʝ ʥʝʠʟʙʝʞʥʦ ʟʘʥʠʞʘʝʪ ʨʝʘʣʴʥʳʝ ʧʣʦʪʥʦʩʪʠ. 

ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʤʦʣʣʶʩʢʦʚ ʚ ʦʪʢʨʳʪʳʭ ʯʘʩʪʷʭ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ Protothaca adamsii  

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʨʘʞʥʦʡ ʩʲʝʤʢʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ɺʟʷʚ ʟʘ ʦʩʥʦʚʫ ʜʘʥʥʫʶ ʢʘʨʪʫ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨ ʧʣʦʪʥʦʩʪʠ, ʥʘʤʠ 

ʚʳʜʝʣʝʥʦ ʩʝʤʴ ʘʢʚʘʪʦʨʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ʵʪʠ ʫʯʘʩʪʢʠ ʪʘ-

ʢʦʚʳ: 1 ï ʢʫʪʦʚʘʷ ʯʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʩʝʚʝʨʥʝʝ ʧʦʣʫʦʩʪʨʦʚʘ ʇʝʩʯʘʥʳʡ;  

2 ï ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʧʦʣʫʦʩʪʨʦʚʦʤ ʇʝʩʯʘʥʳʡ  

ʠ ʨ. ʂʝʜʨʦʚʘʷ; 3 ï ʘʢʚʘʪʦʨʠʷ ʫ ʧʦʣʫʦʩʪʨʦʚʘ ʃʦʤʦʥʦʩʦʚʘ; 4 ï ʧʨʠʦʩʪʨʦʚʥʳʝ ʘʢʚʘʪʦʨʠʠ (ʦ. ʈʫʩ-

ʩʢʠʡ, ʦ. ʇʦʧʦʚʘ, ʦ. ʈʝʡʥʝʢʝ) ʩʦ ʩʪʦʨʦʥʳ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ; 5 ï ʶʞʥʘʷ ʯʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʟʘʣ. ʉʣʘʚʷʥʩʢʠʡ. ɺ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ʦʩʤʳʩʣʝʥʥʦ ʚʳʜʝʣʝʥʠʝ ʜʚʫʭ ʫʯʘʩʪʢʦʚ:  

6 ï ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ, ʢʫʪʦʚʘʷ ʯʘʩʪʴ; 7 ï ʶʛʦ-ʟʘʧʘʜʥʳʝ ʘʢʚʘʪʦʨʠʠ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʧʦʙʝʨʝʞʴʶ 

ʧʦʣʫʦʩʪʨʦʚʘ ʄʫʨʘʚʴʝʚʘ-ɸʤʫʨʩʢʦʛʦ. ɸʥʘʣʠʟ ʢʫʤʫʣʷʪ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʪʦʜʘʤʠ ʤʥʦʛʦʤʝʨʥʦ-

ʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʢʚʘʪʦʨʠʠ ˉ 2 ʠ ˉ 3 ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟ-

ʣʠʯʠʤʳ. ʉ ʵʪʠʤʠ ʜʚʫʤʷ ʘʢʚʘʪʦʨʠʷʤʠ ʚʝʩʴʤʘ ʩʭʦʜʝʥ ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʤʦʣʣʶʩʢʦʚ, ʥʘʩʝʣʷʶʱʠʭ 

ʧʨʠʦʩʪʨʦʚʥʳʝ ʘʢʚʘʪʦʨʠʠ (ˉ 4). ʆʙʲʝʜʠʥʠʚ ʫʯʘʩʪʢʠ 3 ʠ 4 ʩ ʘʢʚʘʪʦʨʠʝʡ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʤʫʨ-

ʩʢʦʛʦ ʟʘʣʠʚʘ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʳ ʦʩʪʘʚʠʣʠ ʧʷʪʴ ʧʦʩʝʣʝʥʠʡ (ʨʠʩ. 2). ʂʘʞʜʳʡ ʠʟ 

ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʨʘʟʤʝʨʥʳʤ ʩʦʩʪʘʚʦʤ (ʨʠʩ. 3, ʪʘʙʣ. 2). 
 

 
 

ʈʠʩ. 2. ʃʦʢʘʣʠʟʘʮʠʷ ʧʦʩʝʣʝʥʠʡ Protothaca adamsii ʚ ɸʤʫʨʩʢʦʤ ʠ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʘʭ 

 

 
ʈʠʩ. 3. ʈʘʟʤʝʨʥʳʝ ʩʦʩʪʘʚʳ Protothaca adamsii ʧʷʪʠ ʧʦʩʝʣʝʥʠʡ ʠ ʠʭ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʦʩʠ ʰʢʘʣʠʨʦʚʘʥʠʷ 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʊʘʙʣʠʮʘ 2 

ʈʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʜʣʠʥʘ ʦʩʦʙʝʡ, ʤʤ) Protothaca adamsii ʚ ʧʦʩʝʣʝʥʠʷʭ 

ʇʦʩʝʣʝʥʠʝ 
ʏʠʩʣʦ 

ʦʩʦʙʝʡ 
ʉʨʝʜʥʝʝ ʄʝʜʠʘʥʘ Min Max 

ʉʪʘʥʜ. 

ʦʪʢʣ. 

ʂʦʵʬʬ. 

ʚʘʨʠʘʮʠʠ 

ʆʰʠʙʢʘ 

ʩʨʝʜʥʝʡ 

ʩʝʚʝʨ  

ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ (ʩɸ) 
174 54,42 54,0 28,0 78,0 8,93 16,41 0,02 

ʮʝʥʪʨ  

ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ (ʮɸ) 
341 58,38 60,0 33,0 78,0 7,59 13,01 0,01 

ʶʛ  

ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ (ʶɸ) 
217 64,63 66,0 31,0 80,0 7,24 11,20 0,01 

ʩʝʚʝʨ  

ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ (ʩʋ) 
354 56,16 57,0 19,0 77,0 6,76 12,05 0,01 

ʶʛ  

ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ (ʶʋ) 
78 60,63 63,0 21,0 78,0 10,06 16,59 0,03 

 

ʉʪʨʫʢʪʫʨʘ ʩʭʦʜʩʪʚʘ ʨʘʟʤʝʨʥʳʭ ʩʦʩʪʘʚʦʚ ʧʷʪʠ ʘʢʚʘʪʦʨʠʡ ʥʘ ʦʩʠ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘ-

ʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʭʚʘʪʠʣʦ ʚʩʝʛʦ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʉʪʨʝʩʩ [6] ʜʣʷ 

ʦʜʥʦʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʚʝʥ ʥʫʣʶ, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʦʯʝʢ (ʢʫʤʫʣʷʪ ʨʘʟ-

ʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ) ʥʘ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʷʤʦʡ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʤʘʪʨʠʮʫ ʨʘʟʣʠʯʠʷ. 

ʈʘʟʤʝʨʥʳʝ ʩʦʩʪʘʚʳ ʧʦʩʝʣʝʥʠʡ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʨʘʥʞʠʨʦʚʘʥʳ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʵʪʦ ʞʝ ʦʪʥʦʩʠʪʩʷ 

ʠ ʢ ʋʩʩʫʨʠʡʩʢʦʤʫ ʟʘʣʠʚʫ (ʨʠʩ. 3). ʖʞʥʘʷ ʯʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʘʤʳʤʠ ʢʨʫʧʥʳ-

ʤʠ ʚ ʮʝʣʦʤ ʦʩʦʙʷʤʠ (ʤʦʜʘʣʴʥʳʡ ʢʣʘʩʩ 65ï70 ʤʤ), ʦʩʦʙʠ ʠʟ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ, ʥʘʦʙʦ-

ʨʦʪ, ʚ ʦʙʱʝʤ ʩʘʤʳʝ ʤʝʣʢʠʝ (ʤʦʜʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 50ï60 ʤʤ). ʇʦʩʝʣʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʤʫʨ-

ʩʢʦʛʦ ʟʘʣʠʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (60ï65 ʤʤ). ɸʥʘʣʦʛʠʯʥʫʶ 

ʢʘʨʪʠʥʫ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʠ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ï ʙʦʣʝʝ ʩʝʚʝʨʥʦʝ ʧʦʩʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠ ʙʦʣʝʝ ʤʝʣʢʠʤʠ ʦʩʦʙʷʤʠ (ʤʦʜʘ 55-60 ʤʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʶʞʥʳʤ (60ï70 ʤʤ). 

ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ ʠʟ ʨʘʟʥʳʭ ʧʦʩʝʣʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ, 

ʠʟʤʝʥʷʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 77ï80 ʤʤ, ʯʘʱʝ ʚʩʝʛʦ ʩʦʩʪʘʚʣʷʷ 78 ʤʤ (ʪʘʙʣ. 2). 

ʀʟʚʝʩʪʥʦ [8], ʯʪʦ ʜʣʷ ʤʥʦʛʠʭ ʟʘʢʘʧʳʚʘʶʱʠʭʩʷ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴ-

ʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʩʪʘʙʠʣʴʥʘʷ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʩʤʝʞʥʳʭ ʣʝʪ ʨʘʟʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʦʩʝʣʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʘʟʤʝʨʦʚ ʠ ʚʦʟʨʘʩʪʘ, ʥʘʢʦʧʣʝʥʠʝ ʚʦʟʨʘʩʪʦʚ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʘʟʤʝʨʥʦʛʦ ʨʷʜʘ, ʧʣʦʭʦ ʦʪʩʣʝʞʠʚʘʝ-

ʤr ʝ ʚʦʣʥʳ ʯʠʩʣʝʥʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʩʢʦʧʣʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʨʦʩʪ ʠ ʫʩʧʝʰʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʣʶʩʢʦʚ,  

ʘ ʥʝ ʩʤʝʱʝʥʠʝʤ ʫʨʦʞʘʡʥʳʭ ʧʦʢʦʣʝʥʠʡ ʧʦ ʨʘʟʤʝʨʥʦʤʫ ʨʷʜʫ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ Protothaca 

adamsii ʚʦ ʤʥʦʛʦʤ ʧʨʠʩʫʱʠ ʪʘʢʠʝ ʯʝʨʪʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʳʝ ʚʳʰʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟ-

ʤʝʨʥʳʭ ʩʦʩʪʘʚʘʭ ʧʦʩʝʣʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʣʣʶʩʢʦʚ, ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʩʦʣʝʥʦʩʪʴ, ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ ʧʠʱʝʡ, ʚʦʣʥʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʩʦʩʪʘʚ ʛʨʫʥʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʠʩʫʱ ʘʢʚʘʪʦʨʠʷʤ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʚ ʢʫ-

ʪʦʚʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ. ɿʜʝʩʴ ʨʘʥʝʝ ʚʩʝʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʣʝʜʦʚʳʡ ʧʦʢʨʦʚ,  

ʠ ʜʝʨʞʠʪʩʷ ʦʥ ʜʦʣʴʰʝ, ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʳʭ ʘʢʚʘʪʦʨʠʷʭ [9]. ʃʝʪʦʤ ʚ ʩʠʣʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʝʣʢʦʚʦʜ-

ʥʦʩʪʠ, ʟʘʢʨʳʪʦʩʪʠ ʠ ʦʢʨʫʞʝʥʥʦʩʪʠ ʩ ʪʨʝʭ ʩʪʦʨʦʥ ʩʫʰʝʡ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʛʨʝʚ ʚʦʜ. 

ʋʩʪʦʡʯʠʚʳʡ ʣʝʜʦʚʳʡ ʧʦʢʨʦʚ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ ʠ ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʙʫʭʪ ʄʫʨʘʚʴʠʥʘʷ ʠ ʉʫʭʦʜʦʣ. ʆʜʥʘʢʦ 

ʩʭʦʜʠʪ ʣʝʜ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʦʙʳʯʥʦ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ [9]. ʅʘʠ-

ʙʦʣʴʰʠʝ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʵʪʠʭ ʜʚʫʭ ʤʝʣʢʦʚʦʜʥʳʭ ʙʫʭʪ. ɺ ʜʨʫʛʠʭ, ʙʦ-

ʣʝʝ ʦʪʢʨʳʪʳʭ ʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʯʘʩʪʷʭ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʧʨʦʛʨʝʚ ʥʝ ʩʪʦʣʴ ʚʝ-

ʣʠʢ. ʅʘʠʙʦʣʝʝ ʤʷʛʢʠʡ ʣʝʜʦʚʳʡ ʨʝʞʠʤ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʶʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ɸʤʫʨʩʢʦʛʦ  

ʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʦʚ. ɿʜʝʩʴ ʞʝ ʚ ʩʠʣʫ ʦʪʢʨʳʪʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʫʙʦʢʦʚʦʜʥʦʩʪʠ ʫʯʘʩʪ-

ʢʦʚ ʣʝʪʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠ. 

ʉʦʣʝʥʦʩʪʥʳʡ ʨʝʞʠʤ ʥʘ ʜʘʥʥʳʭ ʘʢʚʘʪʦʨʠʷʭ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʯʥʳʤ ʩʪʦʢʦʤ. ɺ ʢʫ-

ʪʦʚʫʶ ʯʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʧʨʝʩʥʳʝ ʚʦʜʳ ʥʝʩʝʪ ʨ. ʈʘʟʜʦʣʴʥʘʷ (ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩ-

ʩʝʡʥʘ 16830 ʢʤ
2
 [10]) ʠ ʨ. ɸʤʙʘ (330 ʢʤ

2
). ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʋʩʩʫʨʠʡʩʢʦʛʦ ʟʘʣʠʚʘ ʚʧʘ-

ʜʘʶʪ ʨʝʢʠ: ɸʨʪʝʤʦʚʢʘ (1460 ʢʤ
2
), ʐʢʦʪʦʚʢʘ (714 ʢʤ

2
), ʉʫʭʦʜʦʣ (617 ʢʤ

2
) ʠ ʇʝʪʨʦʚʢʘ.  

ɺ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʘ ʥʝʩʝʪ ʩʚʦʠ ʚʦʜʳ ʨ. ɹʘʨʘʙʘʰʝʚʢʘ (576 ʢʤ
2
). ɺ ʶʞʥʫʶ 

ʯʘʩʪʴ ʟʘʣʠʚʘ ʚʧʘʜʘʶʪ ʨʝʢʠ ʅʘʨʚʘ (332 ʢʤ
2
) ʠ ɹʨʫʩʴʷ, ʦʜʥʘʢʦ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʞʠʤ ʩʦʣʝʥʦʩʪʠ 
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ʶʞʥʦʛʦ (ʶɸ) ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ (ʮɸ) ʫʯʘʩʪʢʦʚ ʦʧʦʩʨʝʜʦʚʘʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʤʫ ʨʘʩ-

ʧʨʝʩʥʝʥʠʶ ʧʦʜʚʝʨʞʝʥʳ ʘʢʚʘʪʦʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ɸʤʫʨʩʢʦʛʦ, ʘ ʟʘʪʝʤ ʋʩʩʫ-

ʨʠʡʩʢʦʛʦ ʟʘʣʠʚʦʚ. 

ʃʝʪʦʤ ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʨʳ ʚʦʩʪʦʯʥʳʭ, ʶʛʦ-ʚʦʩʪʦʯʥʳʭ 

ʠ ʶʞʥʳʭ ʨʫʤʙʦʚ [9]. ɺʦʣʥʝʥʠʝ, ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ ʚʝʪʨʦʚ, ʥʘʠʙʦʣʴʰʝʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ʶʞʥʳʝ ʫʯʘʩʪʢʠ ʋʩʩʫʨʠʡʩʢʦʛʦ ʠ ɸʤʫʨʩʢʦʛʦ ʟʘʣʠʚʦʚ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚʳʰʝ ʩʣʝʜʫʝʪ ʟʘʤʝʪʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʭ ʘʢʚʘʪʦʨʠʡ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʠʤ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʥʳʭ ʩʦʩʪʘʚʘʭ 

ʧʦʩʝʣʝʥʠʡ Protothaca adamsii. 
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ʅʘ ʧʦʣʝ ʘʥʬʝʣʴʮʠʠ ʧʨʦʣʠʚʘ ʉʪʘʨʢʘ ʦʪʤʝʯʘʝʪʩʷ ʜʦʣʛʦʞʠʚʫʱʝʝ ʣʦʢʘʣʴʥʦʝ ʩʢʦʧʣʝʥʠʝ ʩʘʨʛʘʩʩʫʤʘ ʙʣʝʜ-

ʥʦʛʦ. ɺʦʜʦʨʦʩʣʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʚʝʨʭ ʧʣʘʩʪʘ ʘʥʬʝʣʴʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʦʨʛʘʥʦʚ ʧʨʠʢʨʝ-

ʧʣʝʥʠʷ ʠ ʥʦʚʳʭ ʚʝʪʚʝʡ ʚ ʧʘʟʫʭʘʭ ʬʠʣʣʦʠʜʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʧʨʠʢʨʝʧʣʝʥʥʳʡ ʩʘʨʛʘʩʩʫʤ, ʘʥʬʝʣʴʮʠʷ, ʩʢʦʧʣʝʥʠʝ. 
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STATE OF LOCAL ACCUMULATIONS OF FLOATING BROWN ALGAE SARGASSUM 

PALLIDUM ON THE FIELD OF AHNFELTIA IN THE STARK STRAIT  

(PETER THE GREAT  BAY, JAPAN SEA)  

 
On the fild of  ahnfeltia in the Stark Strait the long-lived local accumulation of Sargassum pallidum is noted. 

Algae are located on the top layer of ahnfeltia, characterized by the absence of attachment organs and new 

branches in the axils of phylloids. 

 

Key words: unattached Sargassum, Ahnfeltia, accumulation.  

 

 
ɺ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʨʦʠʟʨʘʩʪʘʶʪ ʜʚʘ ʚʠʜʘ ʙʫʨʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʚʦʜʦʨʦʩʣʝʡ ʨʦʜʘ 

Sargassum: S. miyabei, S. pallidum. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʝʥ ʤʝʞʚʠʜʦʚʦʡ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʪʠʧʘʤ ʦʨʛʘ-

ʥʦʚ ʧʨʠʢʨʝʧʣʝʥʠʷ: S. miyabei ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʛʨʫʥʪʫ ʩʣʝʛʢʘ ʨʘʩʰʠʨʝʥʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʩʪʚʦʣʘ ʠ 

ʨʠʟʦʠʜʘʤʠ, ʘ S. pallidum ï ʢʦʥʫʩʦʚʠʜʥʳʤ ʜʠʩʢʦʤ. ʕʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʥʘʨʷʜʫ ʩ ʫʩʣʦ-

ʚʠʷʤʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʣʦʢʘʣʠʟʘʮʠʶ ʪʘʢʩʦʥʦʚ ʧʦ ʛʣʫʙʠʥʘʤ: S. miyabei ʧʦ ʯʘʩʪʦʪʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʧʨʦʝʢʪʠʚʥʦʤʫ ʧʦʢʨʳʪʠʶ ʜʥʘ ʠ ʙʠʦʤʘʩʩʝ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʩʫʙ-

ʣʠʪʦʨʘʣʠ ʠ ʥʠʞʥʝʡ ʣʠʪʦʨʘʣʠ ʜʦ 2 ʤ, ʘ S. pallidum ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʛʣʫʙʠʥ (ʚʩʪʨʝʯʘʣʩʷ ʜʦ 22 ʤ) [1ï3]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʝʨʭ ʧʣʘʩʪʦʚ ʥʝʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢʨʘʩʥʦʡ ʚʦʜʦʨʦʩʣʠ Ahnfeltia tobuchiensis ʦʪ-

ʤʝʯʘʝʪʩʷ ʥʝʧʨʠʢʨʝʧʣʝʥʥʘʷ ʬʦʨʤʘ S. pallidum [4, 5]. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʥʝʧʨʠʢʨʝʧ-

ʣʝʥʥʦʛʦ ʩʘʨʛʘʩʩʫʤʘ ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʦʨʛʘʥʦʚ ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ɼʣʷ 

ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥ ʢʘʢ ʙʳ ʵʬʬʝʢʪ çʩʫʭʦʡ ʥʦʛʠè: ʦʩʥʦʚʥʦʡ ʩʪʚʦʣʠʢ ʟʘʫʞʝʥ ʢʥʠʟʫ, ʥʘʧʦʤʠʥʘʷ 

ʫʩʦʭʰʫʶ ʥʦʛʫ (ʨʠʩʫʥʦʢ). 

ʋʞʝ ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʣʘʩʪʦʦʙʨʘʟʫʶʱʠʭ ʥʝʧʨʠʢʨʝʧʣʝʥʥʳʭ ʤʘʢʨʦʬʠʪʦʚ, ʜʦʣʛʦʚʨʝʤʝʥʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ, ʪʝʤ ʙʦʣʝʝ ʦʙʨʘʟʦʚʘʥʠʝ 

çʜʚʫʭʩʣʦʡʥʦʛʦè ʧʣʘʩʪʘ ʠʟ ʨʘʟʥʳʭ ʚʦʜʦʨʦʩʣʝʡ [4]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ  ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦʣʛʦʞʠʚʫʱʝʛʦ ʩʢʦʧʣʝʥʠʷ 

ʥʝʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʩʘʨʛʘʩʩʫʤʘ ʙʣʝʜʥʦʛʦ ʥʘ ʧʦʣʝ ʘʥʬʝʣʴʮʠʠ ʧʨʦʣ. ʉʪʘʨʢʘ.  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʵʢʩʧʝʜʠʮʠʡ ʊʀʅʈʆ-ʎʝʥʪʨʘ ʟʘ ʧʝʨʠʦʜ 1996ï2017 ʛʛ., ʛʝʨ-

ʙʘʨʥʳʝ ʩʙʦʨʳ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ  ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʛʠʜʨʦʙʠʦʣʦ-
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ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʛʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʝ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʛʢʦʚʦʜʦʣʘʟʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [6]. ɺʠ-

ʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʘʤ [3, 7] ʩ ʫʯʝʪʦʤ ʥʦʤʝʥʢ-

ʣʘʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ [8].  

 

 
 

ʉʘʨʛʘʩʩʫʤ ʥʝʧʨʠʢʨʝʧʣʝʥʥʳʡ ʥʘ ʘʥʬʝʣʴʮʠʠ 

 

ɺ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʘʥʬʝʣʴʮʠʷ ʦʙʨʘʟʫʝʪ ʬʠʪʦʮʝʥʦʟʳ, ʢʦʪʦʨʳʝ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ ʩʦʩʪʘʚʫ 

ʠ ʩʦʦʪʥʦʰʝʥʠʶ ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʚ ʥʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʝ Ptilota filicina, Ahnfeltiopsis 

flabelliformis, Chondrus armatus, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʧʦʣʷʭ ʚʦʜʦʨʦʩʣʠ-ʜʝʪʝʨʤʠʥʘʥʪʘ 

ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʠ ʬʠʪʦʤʘʩʩʝ ʣʦʢʘʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ. ʅʝʧʨʠʢʨʝʧʣʝʥʥʳʡ ʩʘʨʛʘʩʩʫʤ ʪʘʢʞʝ 

ʟʘʥʠʤʘʝʪ ʧʨʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʦʦʙʱʝʩʪʚʝ ʘʥʬʝʣʴʮʠʠ: ʢʘʢ ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʚʠʜ ʦʪʤʝʯʘʝʪʩʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʥʘ ʚʩʝʭ ʧʦʣʷʭ ʘʥʬʝʣʴʮʠʠ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʧʦʣʷ ʚ ʨʘʡʦʥʝ ʛ. ʉʪʦʣʦʚʦʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʩʘʨʛʘʩʩʫʤ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʜʝʣʴʥʳʤʠ 

ʢʨʫʧʥʳʤʠ ʩʣʦʝʚʠʱʘʤʠ ʦʣʠʚʢʦʚʦʛʦ ʮʚʝʪʘ ʜʣʠʥʦʡ ʦʪ 0,16 ʜʦ 2,8 ʤ, ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʧʦ ʚʩʝʤʫ ʧʦ-

ʣʶ. S. pallidum ʥʝʫʩʪʦʡʯʠʚ ʢ ʪʝʤʥʦʪʝ ʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʦʜʦʨʦʩʣʝʡ ʨʘʩʧʨʝ-

ʜʝʣʷʝʪʩʷ ʚʩʝʛʜʘ ʪʦʣʴʢʦ ʧʦʚʝʨʭ ʘʥʬʝʣʴʮʠʠ. ʇʦ ʜʘʥʥʳʤ ɺʘʨʬʦʣʦʤʝʝʚʦʡ ʠ ʜʨ. [9], ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʝʛʦ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ  ʘʧʧʘʨʘʪ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʝʪ ʩʚʦʶ ʬʫʥʢʮʠʶ ʚ ʪʝʤʥʦʪʝ ʯʝ-

ʨʝʟ 15ï20 ʩʫʪ. ɺ ʧʨʠʨʦʜʝ ʚʦ ʚʨʝʤʷ ʰʪʦʨʤʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʧʣʘʩʪʘ, ʠ ʧʦʧʘʚʰʠʡ 

ʚʥʠʟ ʩʘʨʛʘʩʩʫʤ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʧʦʛʠʙʘʝʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʧʠʬʠʪʦʚ ʥʘ ʩʣʦʝʚʠʱʘʭ ʥʝʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʩʘʨʛʘʩʩʫʤʘ ʦʪʤʝʯʝʥʳ Dasya sessilis  

ʠ Colpomenia peregrinʘ.  

ɼʦ 2000 ʛ., ʦʪʤʝʯʘʷ ʥʘʣʠʯʠʝ ʵʪʦʡ ʚʦʜʦʨʦʩʣʠ ʥʘ ʘʥʬʝʣʴʮʠʠ, ʤʳ ʥʝ ʦʙʦʟʥʘʯʘʣʠ ʝʛʦ ʧʨʠʩʫʪʩʪ-

ʚʠʝ ʧʦʚʝʨʭ ʧʣʘʩʪʘ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʚʠʜʘ ʢʘʢ ʩʚʦʙʦʜʥʦʞʠʚʫʱʝʝ ʣʦʢʘʣʴʥʦʝ ʩʢʦʧʣʝʥʠʝ.  

ʅʝʙʦʣʴʰʦʝ ʧʦ ʧʣʦʱʘʜʠ (ʩʦʩʪʘʚʣʷʝʪ 10ï15% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚʩʝʛʦ ʧʦʣʷ ʘʥʬʝʣʴʮʠʠ) ʩʢʦʧ-

ʣʝʥʠʝ ʥʝʧʨʠʢʨʝʧʣʝʥʥʳʡ ʩʘʨʛʘʩʩʫʤ ʬʦʨʤʠʨʫʝʪ, ʧʦʢʨʳʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʘ ʘʥʬʝʣʴʮʠʠ  

ʥʘ 60ï100%, ʪʦʣʴʢʦ ʚ ʧʨʦʣ. ʉʪʘʨʢʘ. ʆʪʤʝʯʘʝʪʩʷ ʦʥʦ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʫʯʘʩʪʢʝ 

ʧʦʣʷ ʚ ʨʘʡʦʥʝ ʤ. ʀʚʘʥʮʦʚʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʥʘʤʠʢʦʡ ʧʣʦʱʘʜʠ ʠ ʧʣʦʪʥʦʩʪʠ. ʊʘʢʦʡ ʧʘʨʘʤʝʪʨ, 

ʢʘʢ ʚʳʩʦʪʘ ʧʣʘʩʪʘ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʧʣʘʩʪʦʦʙʨʘʟʫʶʱʠʭ ʚʦʜʦʨʦʩʣʝʡ, ʚ ʩʣʫʯʘʝ ʩ ʩʘʨʛʘʩʩʫʤʦʤ 

(ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʪʠʣʦʪʳ, ʘʥʬʝʣʴʪʠʦʧʩʠʩʘ ʠ ʭʦʥʜʨʫʩʘ) ʦʢʘʟʘʣʩʷ ʪʨʫʜʥʦʦʧʨʝʜʝʣʠʤʳʤ. ʊʘʢ, ʥʘʧʨʠ-

ʤʝʨ,  ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ (2006 ʠ 2017 ʛʛ.) ʩʢʦʧʣʝʥʠʝ ʩʘʨʛʘʩʩʫʤʘ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʨʘʟʨʷʞʝʥʥʳʤ, ʠ 

ʦʪʤʝʯʘʣʠʩʴ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʧʨʦʝʢʪʠʚʥʦʤ ʧʦʢʨʳʪʠʠ (ʪʘʙʣʠʮʘ). ɺʪʦ-

ʨʦʡ (ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ) ʩʣʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʪʦʥʦʢ, ʯʝʤ ʧʝʨʚʳʡ (ʥʠʞʥʠʡ), ʠ ʙʦʣʝʝ ʨʳʭʣʳʡ.  



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʊʘʙʣʠʮʘ  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʩʢʦʧʣʝʥʠʷ ʥʝʧʨʠʢʨʝʧʣʝʥʥʦʛʦ Sargassum pallidum  

ʥʘ ʧʦʣʝ ʘʥʬʝʣʴʮʠʠ ʧʨʦʣʠʚʘ ʉʪʘʨʢʘ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) 

ɻʦʜ 

ʇʣʦʱʘʜʴ ʧʦʣʷ 

ʘʥʬʝʣʴʮʠʠ, 

ʛʘ 

ʇʣʦʱʘʜʴ  

ʩʢʦʧʣʝʥʠʷ  

ʩʘʨʛʘʩʩʫʤʘ, 

ʛʘ 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ 

ʩʣʦʝʚʠʱʘ  

ʩʘʨʛʘʩʩʫʤʘ, 

ʩʤ 

ʉʨʝʜʥʷʷ  

ʧʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ2 

ʇʨʦʝʢʪʠʚʥʦʝ  

ʧʦʢʨʳʪʠʝ ʧʣʘʩʪʘ 

ʘʥʬʝʣʴʮʠʠ  

ʩʘʨʛʘʩʩʫʤʦʤ, 

% 

2000 705 85 117 1,7 70 

2003 564 56 115 1,9 90 

2006 626 71 112 0,7 60 

2009 486 72 123 2,2 100 

2012 543 54 132 2,6 100 

2015 606 90 118 1,3 80 

2017 558 60 110 0,9 60 

  

ʅʘʭʦʜʷʩʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʘʥʬʝʣʴʮʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ, 

ʥʝʩʦʤʥʝʥʥʦ, ʢʦʥʢʫʨʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʟʘ ʨʝʩʫʨʩ. ʀʟʚʝʩʪʥʳ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ  ʠʤʝʥʥʦ 

ʠʟʫʯʝʥʠʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʩʦʦʙʱʝʩʪʚʝ ʘʥʬʝʣʴʮʠʠ [9ï11]. ʀʟ ʵʪʠʭ ʨʘʙʦʪ 

ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʤʝʞʚʠʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

ʚʠʜʘ ʜʣʷ ʘʥʬʝʣʴʮʠʠ ʷʚʣʷʶʪʩʷ: ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ (ʩʚʝʪʘ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ) ʠ ʭʠʤʠʯʝ-

ʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʚ. ʉʦʭʨʘʥʥʦʩʪʴ ʞʝ ʧʣʘʩʪʘ ʚ ʮʝʣʦʤ (ʝʛʦ ʜʦʣʛʦʞʠʚʫʯʝʩʪʴ)  

ʠ ʜʦʤʠʥʘʥʪʥʦʩʪʴ ʘʥʬʝʣʴʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʘʷ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʘ ʯʝʨʝʟ ʘʜʘʧ-

ʪʘʮʠʶ ʢ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʤ ʠʥʪʝʥʩʠʚʥʦʩʪʷʤ ʩʚʝʪʘ ʠ ʝʝ ʘʣʣʦʧʘʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʧʫʪ-

ʩʪʚʫʶɦʠʝ ʚʠʜʳ [12]. 

ʇʦʢʘ ʥʝ ʩʦʚʩʝʤ ʥʝʷʩʥʳ ʧʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʧʨʠʢʨʝʧʣʝʥʥʳʭ ʚʪʦʨʠʯʥʳʭ ʩʢʦʧʣʝʥʠʡ  

ʚ ʩʦʦʙʱʝʩʪʚʝ ʘʥʬʝʣʴʮʠʠ ʩ ʷʚʥʳʤ ʝʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ. ʆʥʠ ʥʝ ʠʟʦʣʠʨʦʚʘʥʳ ʛʝʥʝʪʠʯʝʩʢʠ ʦʪ ʧʦ-

ʧʫʣʷʮʠʡ ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʬʦʨʤ, ʪʘʢ ʢʘʢ ʧʦʧʦʣʥʷʶʪʩʷ ʟʘ ʩʯʝʪ ʦʪʦʨʚʘʥʥʳʭ ʦʪ ʩʫʙʩʪʨʘʪʘ ʠ ʟʘʥʝʩʝʥ-

ʥʳʭ ʥʘ ʘʥʬʝʣʴʮʠʶ ʚʦ ʚʨʝʤʷ ʰʪʦʨʤʦʚ ʚʦʜʦʨʦʩʣʝʡ. ʆʙʨʘʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʩʢʦʧʣʝʥʠʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ,  

ʚ ʫʩʣʦʚʠʷʭ ʘʜʘʧʪʘʮʠʠ ʚʠʜʦʚ ʢ ʦʩʣʘʙʣʝʥʥʦʤʫ ʚʦʜʦʦʙʤʝʥʫ, ʦʩʚʝʱʝʥʠʶ ʠ ʥʝʧʨʠʢʨʝʧʣʝʥʥʦʤʫ ʦʙʨʘ-

ʟʫ ʞʠʟʥʠ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʩʘʨʛʘʩʩʫʤʘ ʚ ʧʣʘʩʪʝ ʘʥʬʝʣʴʮʠʠ ʧʨʦʠʟʦʰʣʠ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʩʪʨʦʡʢʠ, ʧʨʠʚʝʜʰʠʝ ʢ ʧʦʪʝʨʝ ʦʨʛʘʥʦʚ ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʘʥʬʝʣʴʮʠʷ ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ ʘʜʘʧʪʠʚʥʳʤ ʘʧʧʘʨʘʪʦʤ,  

ʚ ʤʝʞʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ ʥʘʙʣʶʜʘʣʠ ʣʠʰʴ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʦʧʣʝʥʠʡ ʵʪʠʭ ʚʠ-

ʜʦʚ ʦʪ ʤʠʥʠʤʫʤʘ (ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʫʢʚʘʣʴʥʦ ʝʜʠʥʠʯʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ) ʜʦ ʤʘʢʩʠʤʫʤʘ (ʦʙʨʘʟʦ-

ʚʳʚʘʣʠ ʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʠ ʟʥʘʯʠʤʳʝ ʧʦ ʬʠʪʦʤʘʩʩʝ ʧʣʘʩʪʳ ʧʦʚʝʨʭ ʘʥʬʝʣʴʮʠʠ), ʥʦ ʥʠʢʦʛʜʘ 

ʥʝ ʦʪʤʝʯʘʣʠ ʧʦʣʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʘʥʬʝʣʴʮʠʠ ʠʤʠ [4, 13]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʥʬʝʣʴʮʠʠ, ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʝʡ ʥʝʧʨʠʢʨʝʧʣʝʥʥʳʡ ʩʘʨʛʘʩʩʫʤ ʪʘʢʞʝ ʥʝ ʦʙʨʘʟʫʝʪ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʩʦʩʪʘʚʦʤ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ. 
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BIOLOGICAL CHARACTERIZATION AND CONTEMPORARY VIEW  

OF THE STATE OF MASU SALMON  ONCORHYNCHUS MASOU  

STOCKS IN WEST KAMCHATKA  

 
In the article we have demonstrated the results of the analysis of biological data on masu salmon escapement 

in some rivers of West Kamchatka. The ages of the fish were estimated. The data on the abundance and the condi-

tion of the masu salmon stocks in Kamchatka are demonstrated first time. 
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ʂʘʤʯʘʪʢʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʛʠʦʥʦʤ, ʛʜʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʚʩʝ ʰʝʩʪʴ ʚʠʜʦʚ ʪʠʭʦʦʢʝ-

ʘʥʩʢʠʭ ʣʦʩʦʩʝʡ. ʉʠʤʘ (Oncorhynchus masou) ï ʤʘʣʦʯʠʩʣʝʥʥʳʡ ʚʠʜ, ʥʘʠʙʦʣʝʝ ʪʝʧʣʦʣʶʙʠʚʳʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʦʜʘ Oncorhynchus, ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʢʦʤ ɸʟʠʠ. ʅʘ ʧʦʣʫʦʩʪʨʦʚʝ ʵʪʦʪ ʣʦʩʦʩʴ ʦʙʠ-

ʪʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʦʜʦʝʤʘʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʥʦ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʝʜʠʥʠʯ-

ʥʳʭ ʝʝ ʧʦʠʤʢʘʭ ʠ ʚ ʨʝʢʘʭ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ [1, 2]. ɺʚʠʜʫ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʩʠʤʘ 

ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʤʳʩʣʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʵʪʦʪ ʚʠʜ ʣʦʩʦʩʝʡ ʥʘʠʤʝʥʝʝ 

ʠʟʫʯʝʥ ʚ ʨʝʛʠʦʥʝ. ɸʥʘʜʨʦʤʥʘʷ ʤʠʛʨʘʮʠʷ ʩʠʤʳ ʚ ʚʦʜʦʝʤʳ ʂʘʤʯʘʪʢʠ ʥʘʯʠʥʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʠʭ 

ʯʠʩʣʘʭ ʤʘʷ ï ʥʘʯʘʣʝ ʠʶʥʷ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʘʚʛʫʩʪʘ, ʩʦʚʧʘʜʘʷ ʩʦ ʩʨʦʢʘʤʠ ʥʝʨʝʩʪʦʚʦʛʦ ʭʦʜʘ 

ʯʘʚʳʯʠ [3ï4]. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʯʠʩʣʝʥʥʦʩʪʴ ʩʠʤʳ ʟʘʤʝʪʥʦ ʚʦʟʨʦʩʣʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʘ-

ʫʯʥʳʡ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʝʝ ʙʠʦʣʦʛʠʠ. ʊʘʢʞʝ ʵʪʦʪ ʚʠʜ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ 

ʚ ʩʧʦʨʪʠʚʥʦʤ ʠ ʣʶʙʠʪʝʣʴʩʢʦʤ ʨʳʙʦʣʦʚʩʪʚʝ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʟʘʧʘʩʦʚ ʩʠʤʳ ʥʘ ʂʘʤʯʘʪʢʝ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʤʘʪʝʨʠʘʣʘʤ ʘʚʠʘʫʯʝʪʥʳʭ ʨʘʙʦʪ  

2012ï2013 ʛʛ. ʩʝʡʯʘʩ ʫʞʝ ʩʣʦʞʠʣʦʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʝʣʠʯʠʥʝ ʥʝʨʝʩʪʦʚʳʭ ʧʦʜʭʦʜʦʚ ʵʪʦʛʦ ʚʠʜʘ 

ʣʦʩʦʩʝʡ ʢ ʨʝʢʘʤ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʜʣʠʥʘ, ʤʘʩʩʘ, ʧʣʦʜʦʚʠʪʦʩʪʴ, 

ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ) ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʳʙ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɹʦʣʴ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʰʘʷ, ʋʪʢʘ, ʂʠʭʯʠʢ, ɺʦʨʦʚʩʢʘʷ, ʇʳʤʪʘ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2017 ʛʛ. ʆʙʲʝʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʩʦʩʪʘʚʠʣ 2782 ʵʢʟ. ʨʳʙ (ʪʘʙʣ. 1). ʈʝʟʫʣʴʪʘʪʳ ʘʵʨʦʚʠʟʫʘʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʚ 2012ï2013 ʛʛ. ʚ ʨʝʢʘʭ ʂʠʭʯʠʢ, ʇʳʤʪʘ ʠ ʂʦʣʴ, ʜʘʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʠʤʳ ʥʘ ʧʦʙʝʨʝʞʴʝ.  
ʊʘʙʣʠʮʘ 1 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʵʢʟ.) ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʠʤʳ  

ʥʝʢʦʪʦʨʳʭ ʚʦʜʦʝʤʦʚ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ ʚ ʧʝʨʠʦʜ 2010ï2017 ʛʛ. 

ʈʝʢʘ 
N 

ʂʦʣ-ʚʦ ʨʳʙ 
ɼʣʠʥʘ, ʤʘʩʩʘ ʇʣʦʜʦʚʠʪʦʩʪʴ ɺʦʟʨʘʩʪ 

ɹʦʣʴʰʘʷ* 684 684 263 603 

ʋʪʢʘ* 995 995 403 858 

ʂʠʭʯʠʢ** 801 801 312 700 

ɺʦʨʦʚʩʢʘʷ* 242 242 106 203 

ʇʳʤʪʘ*** 60 60 30 60 

ɺʩʝʛʦ: 2782 2782 1114 2424 

ʇʨʠʤʝʯʘʥʠʝ. ʄʘʪʝʨʠʘʣʳ ʟʘ ʧʝʨʠʦʜ: * 2010ï2016 ʛʛ.; ** 2010ï2017 ʛʛ.; *** 2017 ʛ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʟʤʝʨʥʦ-ʚʝʩʦʚʦʡ ʩʦʩʪʘʚ, ʧʣʦʜʦʚʠʪʦʩʪʴ. ʈʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʧʘʜʥʦ-

ʢʘʤʯʘʪʩʢʦʡ ʩʠʤʳ ʝʞʝʛʦʜʥʦ ʚʘʨʴʠʨʫʶʪ (ʨʠʩ. 1). ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʦʩʦʙʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ-

ʧʫʣʷʮʠʠ ʨʝʢ ʋʪʢʘ ʠ ɺʦʨʦʚʩʢʘʷ, ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʠ ʥʘʚʝʩʢʠ ʨʳʙ ʟʘ ʧʝʨʠʦʜ 2010ï2016 ʛʛ. 

ʚ ʵʪʠʭ ʨʝʢʘʭ ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ ʠ ʩʦʩʪʘʚʠʣʘ 46,5 ʩʤ ʠ 1,60 ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʝʝ ʤʝʣʢʠʝ 

ʦʩʦʙʠ ʵʪʦʛʦ ʚʠʜʘ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʨ. ʂʠʭʯʠʢ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʨʳʙ (ʟʘ ʧʝʨʠʦʜ 2010ï2017 ʛʛ.) 

ʚ ʜʘʥʥʦʤ ʚʦʜʦʝʤʝ ʙʳʣʘ 45,1 ʩʤ, ʘ ʤʘʩʩʘ ï 1,34 ʢʛ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨ. ʇʳʤʪʘ ʚ 2017 ʛ. ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʠʤʳ ʚ ʵʪʦʡ ʨʝʢʝ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 44,9 ʩʤ ʠ 1,45 ʢʛ.  
 

  
 

 

ʈʠʩ. 1. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ (ʘ) ʠ ʤʘʩʩʳ (ʙ) ʟʘʧʘʜʥʦ-ʢʘʤʯʘʪʩʢʦʡ  ʩʠʤʳ  

ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʘʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ (2010ï2017 ʛʛ.) 

 

ɺ ʮʝʣʦʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʠʥʘ ʪʝʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʤʳ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 32,0 

ʜʦ 61,0 ʩʤ, ʤʘʩʩʘ ï ʦʪ 0,46 ʜʦ 2,92 ʢʛ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 46,2 ʩʤ ʠ 1,52 ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʤʳ ʚ ʨʝʢʘʭ 

ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ (ʩʤ. ʨʠʩ. 1). 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʘʙʩʦʣʶʪʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʠʤʳ ʚ ʨʝʢʘʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʟʘ 

ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 693ï4 740, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 2 084 ʠʢʨ. ʥʘ 

ʦʜʥʫ ʩʘʤʢʫ. ʅʘʠʙʦʣʝʝ ʧʣʦʜʦʚʠʪʳʤʠ ʦʪʤʝʯʝʥʳ ʩʘʤʢʠ ʨ. ʂʠʭʯʠʢ, ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʚ ʜʘʥʥʦʡ ʨʝʢʝ ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 2 238 ʠʢʨ. ʥʘ ʦʜʥʫ ʩʘʤʢʫ. ʄʠʥʠʤʘʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʫ ʨʳʙ 

ʨ. ɹʦʣʴʰʘʷ ï 1996 ʠʢʨʠʥʦʢ (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʠʤʳ  

ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʝʤʘʭ ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ, (2010ï2017 ʛʛ.) 

ʈʝʢʘ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʠʢʨʠʥʦʢ ʇʨʝʜʝʣʳ ʟʥʘʯʝʥʠʡ, ʠʢʨʠʥʦʢ 

ɹʦʣʴʰʘʷ * 1996 819ï4029 

ʋʪʢʘ* 2101 730ï4740 

ʂʠʭʯʠʢ** 2238 1015ï4032 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 2 
 

ʈʝʢʘ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʠʢʨʠʥʦʢ ʇʨʝʜʝʣʳ ʟʥʘʯʝʥʠʡ, ʠʢʨʠʥʦʢ 

ɺʦʨʦʚʩʢʘʷ*  2153 1079ï3519 

ʇʳʤʪʘ*** 1115 693ï1876 

ʀʪʦʛʦ ʧʦ ɿʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʝ: 2086 693ï4740 

ʇʨʠʤʝʯʘʥʠʝ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʟʘ ʧʝʨʠʦʜ: *2010ï2016 ʛʛ.; **2010ï2017 ʛʛ.; ***2017 ʛ. 

 
ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʟʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʩʠʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ: 1.1+,  

2.1+ 3.1+,1.2, 2.2 [5, 6]. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʦʤʠʥʘʥʪʥʦʡ ʛʨʫʧʧʦʡ ʚʦ ʚʩʝʭ 

ʚʦʜʦʝʤʘʭ ʷʚʣʷʶʪʩʷ ʨʳʙʳ ʚʦʟʨʘʩʪʘ 2.1+ (57,7%), ʤʝʥʴʰʫʶ ʜʦʣʶ (41,1%) ʩʦʩʪʘʚʣʷʶʪ ʦʩʦʙʠ, ʩʢʘ-

ʪʠʚʰʠʝʩʷ ʚ ʤʦʨʝ ʜʚʫʭʣʝʪʢʘʤʠ ï 1.1+. ʊʘʢʞʝ ʚ ʫʣʦʚʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʳʙʳ ʚʦʟʨʘʩʪʦʤ 3.1+,  

1.2+ ʠ 2.2+, ʥʦ ʠʭ ʜʦʣʷ ʥʝ ʚʳʩʦʢʘ (ʪʘʙʣ.3). 
ʊʘʙʣʠʮʘ 3 

ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʩʠʤʳ ʚ ʟʘʧʘʜʥʦ-ʢʘʤʯʘʪʩʢʠʭ ʨʝʢʘʭ, % 

ʈʝʢʘ 1.1 2.1 3.1 2.2 1.2 

ɹʦʣʴʰʘʷ* 33,5 66,3 0,2 ï ï 

ʋʪʢʘ* 45,6 53,7 0,1 0,6  

ʂʠʭʯʠʢ** 45,1 54,1 0,4 0,3 0,1 

ɺʦʨʦʚʩʢʘʷ* 35,5 63,0 0,5 1,0 ï 

ʇʳʤʪʘ*** 50,0 50,0 ï ï ï 

ɺʩʝ ʨʝʢʠ 41,7 57,7 0,2 0,3 0,1 

ʇʨʠʤʝʯʘʥʠʝ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʟʘ ʧʝʨʠʦʜ: *2010ï2016 ʛʛ.; **2010ï2017 ʛʛ.; ***2017 ʛ. 

 

ʏʠʩʣʝʥʥʦʩʪʴ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʩʠʤʳ ʚ ʨʝʢʘʭ ʂʘʤʯʘʪʢʠ ʩʚʝʜʝʥʠʡ ʥʝ 

ʙʳʣʦ. ʇʨʠʯʠʥʦʡ ʯʝʛʦ ʷʚʣʷʣʦʩʴ ʫʜʘʣʝʥʥʦʩʪʴ ʠ ʜʠʩʢʨʝʪʥʦʩʪʴ ʤʝʩʪ ʝʝ ʨʘʟʤʥʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʚʦʩ-

ʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚʠʜʘ ʜʣʷ ʮʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ. ɺ 2012 ʛ. ʠ 2013 ʛ. ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʘʚʠʘʫʯʝʪʦʚ ʯʘʚʳʯʠ ʚ ʨʘʡʦʥʘʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʚʧʝʨʚʳʝ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʮʝʥ-

ʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʠʤʳ, ʟʘʭʦʜʷʱʝʡ ʥʘ ʥʝʨʝʩʪ ʚ ʨʝʢʠ ʂʠʭʯʠʢ, ʇʳʤʪʘ ʠ ʂʦʣʴ. ɸʵʨʦʚʠʟʫʘʣʴʥʦʝ ʦʙ-

ʩʣʝʜʦʚʘʥʠʝ ʵʪʠʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʜʘʥʥʳʝ ʨʝʢʠ ʚ 2012 ʛ. ʟʘʰʣʦ ʦʢʦʣʦ 90,2 ʪʳʩ. ʦʩʦ-

ʙʝʡ ʵʪʦʛʦ ʚʠʜʘ, ʚ 2013 ʛ. ï 29,0 ʪʳʩ. ʨʳʙ. ʅʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤ ʦʪʤʝʯʝʥ ʧʦʜʭʦʜ ʩʠʤʳ  

ʢ ʥʝʨʝʩʪʠʣʠʱʘʤ ʚ ʨ. ʂʠʭʯʠʢ ʚ 2012 ʛ., ʛʜʝ ʙʳʣʦ ʫʯʪʝʥʦ ʧʦʨʷʜʢʘ 71,0 ʪʳʩ. ʨr ʙ (ʨʠʩ. 2). ɺ ʜʨʫʛʠʭ 

ʨʝʢʘʭ, ʢʦʣʠʯʝʩʪʚʦ ʨʳʙ, ʟʘʰʝʜʰʠʭ ʥʘ ʥʝʨʝʩʪ, ʥʘʩʯʠʪʳʚʘʣʠ ʦʪ 6,0 ʪʳʩ. ʜʦ 12,5 ʪʳʩ. ʦʩʦʙʝʡ.  
 

  
 
ʈʠʩ. 2. ʏʠʩʣʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʤʳ ʚ 2012ï2013 ʛʛ., ʧʦ ʜʘʥʥʳʤ ʘʚʠʘʫʯʝʪʥʳʭ ʨʘʙʦʪ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʩʠʤʘ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʤʳʩʣʦʚʦʤʫ ʠʟʲʷʪʠʶ ʠ ʚʳʣʦʚʳ ʝʝ 

ʧʨʠ ʩʧʦʨʪʠʚʥʦ-ʣʶʙʠʪʝʣʴʩʢʦʤ ʨʳʙʦʣʦʚʩʪʚʝ ʥʠʯʪʦʞʥʦ ʤʘʣʳ, ʪʦ ʫʯʪʝʥʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʞʥʦ 

ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʟʘʧʘʩ ʵʪʦʛʦ ʚʠʜʘ ʣʦʩʦʩʝʡ ʥʘ ʂʘʤʯʘʪʢʝ.  

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʘʚʠʘʫʯʝʪʥʳʝ ʨʘʙʦʪʳ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʨʷʜʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʠ-

ʯʠʥ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʚʠʟʫʘʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʚ ʧʝʨʠʦʜ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦʪʨʫʜʥʠʢʘʤʠ  



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʂʘʤʯʘʪʅʀʈʆ ʦʪʤʝʯʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʣʦʚʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʤʳ ʥʘ ʝʜʠʥʠʮʫ 

ʨʳʙʦʣʦʚʥʳʭ ʫʩʠʣʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʦʩ-

ʪʝ ʝʝ ʟʘʧʘʩʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʦʣʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʪʝʨʠʘʣʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʤʳ ʠ ʦʮʝʥʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʝʝ 

ʧʦʜʭʦʜʦʚ ʚ ʜʨʫʛʠʭ ʨʝʢʘʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʙʠʦʣʦʛʠʠ ʠ ʩʦʩʪʦʷʥʠʠ ʟʘʧʘʩʦʚ ʩʠʤʳ ʚ ʨʝʢʘʭ ʂʘʤʯʘʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʠʜʘ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʤʳ ʥʝʢʦʪʦʨʳʭ ʚʦʜʦʝʤʦʚ ʟʘʧʘʜ-

ʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʚʠ-

ʜʘ ʣʦʩʦʩʝʡ ʚ ʨʝʛʠʦʥʝ ʩʦʩʪʘʚʠʣʠ 46,2 ʩʤ ʠ 1,52 ʢʛ, ʚʘʨʴʠʨʫʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 32,0 ʜʦ 61,0 ʩʤ ʠ ʦʪ 0,46 

ʜʦ 2,92 ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʘʤʦʢ ʩʦʩʪʘʚʠʣʘ 2086 ʠʢʨʠʥʦʢ. ʈʳʙʳ, ʚʦʩʧʨʦ-

ʠʟʚʦʜʷʱʠʝʩʷ ʚ ʨ. ʂʠʭʯʠʢ, ʦʪʣʠʯʘʣʠʩʴ ʤʝʣʢʠʤʠ ʨʘʟʤʝʨʘʤʠ, ʥʦ ʙʦʣʝʝ ʧʣʦʜʦʚʠʪʳʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʦʩʦʙʷʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ ʩʠʤʘ ʦʪʤʝʯʝʥʘ ʚ ʨʝʢʘʭ ʋʪʢʘ ʠ ɺʦʨʦʚʩʢʘʷ. 

ɺʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʘ ʟʘʧʘʜʥʦʢʘʤʯʘʪʩʢʦʡ ʩʠʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʷʪʴʶ ʛʨʫʧʧʘʤʠ, ʜʦʤʠʥʘʥʪʥʳʤʠ 

ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʳʙʳ ʚʦʟʨʘʩʪʘ 2.1+ ʠ 1.1+.  

ɺ 2012ï2013 ʛʛ. ʚʧʝʨʚʳʝ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʠʤʳ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʢʘʭ 

ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʦʪʤʝʯʝʥʳ ʚ ʨ. ʂʠʭʯʠʢ ʚ 2012 ʛ., ʛʜʝ ʙʳʣʦ ʫʯʪʝʥʦ 

ʧʦʨʷʜʢʘ 71 ʪʳʩ. ʦʩʦʙʝʡ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʟʘʧʘʩʦʚ ʵʪʦʛʦ 

ʚʠʜʘ ʣʦʩʦʩʝʡ ʥʘ ʂʘʤʯʘʪʢʝ. 
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ɺʚʝʜʝʥʠʝ 

ʄʦʨʩʢʠʝ ʦʢʫʥʠ ʨʦʜʘ Sebastes ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʦʥʥʦʡ ʠʭʪʠʦʬʘʫʥʳ 

ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜ. ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʫʥʴ (ʢʣʶʚʘʯ) Sebastes alutus ʠ ʩʝʚʝʨʥʳʡ Sebastes borealis, 

ʦʙʠʪʘʶʱʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʥʘ ʛʣʫʙʠʥʘʭ ʩʚʳʰʝ 200 ʤ, ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ 

ʩʨʝʜʠ ʦʢʫʥʝʡ ʧʨʠ ʛʣʫʙʦʢʦʚʦʜʥʦʤ ʧʨʦʤʳʩʣʝ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ ʦʪʤʝʯʝʥ ʯʨʝʟʤʝʨʥʳʡ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʳʤ ʧʨʦ-

ʤʳʩʣʦʚʳʤ ʚʠʜʘʤ, ʠ ʬʦʪʦ ʩ ʪʨʦʬʝʝʤ ï çʢʨʘʩʥʳʤ ʦʢʫʥʝʤè, ʧʦʡʤʘʥʥʳʤ ʥʘ ʩʧʠʥʥʠʥʛ,  ʫʞʝ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʯʝʤ-ʪʦ ʥʝʦʙʳʯʥʳʤ.  ʊʘʢʦʡ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩʚʷʟʘʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʥʝʦʙʳʯʥʳʤ 

ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʨʩʢʠʭ ʦʢʫʥʝʡ, ʠʭ ʷʨʢʦʡ ʦʢʨʘʩʢʦʡ ʠ ʙʦʣʴʰʠʤʠ 

ʨʘʟʤʝʨʘʤʠ.  

ʄʷʩʦ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʨʩʢʠʭ ʦʢʫʥʝʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ [1, c. 42], 

ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʩʪʦʠʤʦʩʪʴ ʠ ʩʧʨʦʩ, ʦʩʦʙʝʥʥʦ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʫʣʦʚʳ 

ʦʢʫʥʝʡ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʤʯʘʪʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʜʝʩʷʪʢʘʤʠ ʪʦʥʥ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜ rʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʫʢʣʦʥʥʦ ʫʤʝʥʴʰʘ-

ʝʪʩʷ, ʢʨʘʡʥʝ ʥʝʧʨʦʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʪʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʢʘʢ ʧʨʦʤʳʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʫʥʝʡ, ʪʘʢ 

ʠ ʚʳʷʚʠʪʴ ʠʟʤʝʥʝʥʠʷ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢ ʢʘʢ ʤʦʨʩʢʠʝ ʦʢʫʥʠ ʷʚʣʷʶʪʩʷ ʜʦʣʛʦʞʠ-

ʚʫʱʠʤʠ ʨʳʙʘʤʠ, ʧʦʟʜʥʦ ʩʦʟʨʝʚʘʶʱʠʤʠ ʠ ʠʤʝʶʱʠʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʧʣʦʜʦʚʠʪʦʩʪʴ, 

ʦʥʠ ʥʝ ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʭ ʥʘʛʨʫʟʦʢ ʧʨʦʤʳʩʣʘ. 
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ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʮʝʣʴ ï ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʨʦʤʳʩʝʣ ʦʢʫʥʝʡ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʩʪʠ ʨʘʟʤʝʨʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʥʦʚʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʙʠʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʚ ʨʳʙʦ-

ʧʨʦʤʳʩʣʦʚʳʭ ʨʝʡʩʘʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʨʩʢʠʭ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ ʂʘʤʯʘʪʅʀʈʆ, 

ʘ ʪʘʢʞʝ ʧʨʦʤʳʩʣʦʚʘʷ ʩʪʘʪʠʩʪʠʢʘ ʠʟ ʦʪʨʘʩʣʝʚʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʈʦʩʨʳʙʦʣʦʚʩʪʚʘ (ʆʉʄ)  

ʩ 2010 ʧʦ 2017 ʛʛ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʚʳʧʦʣʥʷʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʤʳʩʝʣ ʤʦʨʩʢʠʭ ʦʢʫʥʝʡ ʚ ʜʚʫʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʨʘʡʦʥʘʭ ʚʦʩʪʦʯ-

ʥʦʡ ʂʘʤʯʘʪʢʠ (ʂʘʨʘʛʠʥʩʢʦʡ ʠ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦ-ʂʦʤʘʥʜʦʨʩʢʦʡ ʧʦʜʟʦʥʘʭ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʚʝʜʝʪʩʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʭ ʜʦʙʳʚʘʶʪ ʧʨʠ ʧʨʦʤʳʩʣʝ ʧʘʣʪʫʩʘ, ʪʨʝʩʢʠ. ʉʚʷʟʘʥʦ ʵʪʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʤʳʩʣʘ ï ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʨʩʢʠʝ ʦʢʫʥʠ ʦʙʠʪʘʶʪ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠ-

ʥʘʭ ʩʦ ʩʣʦʞʥʳʤʠ, ʩʢʘʣʠʩʪʳʤʠ ʫʯʘʩʪʢʘʤʠ ʜʥʘ [2, ʩ. 268],  ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʦʙʣʘʚʣʠʚʘʶʪʩʷ.  

ʆʢʫʥʝʡ ʚ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʧʦʜʟʦʥʘʭ ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʜʦʙʳʚʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʦʨʫʜʠʷ-

ʤʠ ʣʦʚʘ ï ʷʨʫʩʘʤʠ, ʜʦʥʥʳʤʠ ʠ ʨʘʟʥʦʛʣʫʙʠʥʥʳʤʠ ʪʨʘʣʘʤʠ, ʩʥʶʨʨʝʚʦʜʘʤʠ. ɺ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜʟʦ-

ʥʝ ʥʘ ʧʨʦʤʳʩʣʝ ʦʢʫʥʝʡ ʧʨʝʦʙʣʘʜʘʝʪ ʜʦʥʥʳʡ ʷʨʫʩ, ʘ ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦ-ʂʦʤʘʥʜʦʨʩʢʦʡ ʧʦʜʟʦʥʝ 

ʜʦʙʳʯʫ ʦʢʫʥʝʡ ʚʝʜʫʪ ʪʨʘʣʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʦʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʛʣʫʙʠʥʥʳʤʠ ʪʨʘʣʘʤʠ. 

ɼʠʥʘʤʠʢʘ ʚʳʣʦʚʘ ʤʦʨʩʢʠʭ ʦʢʫʥʝʡ ʚ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜʟʦʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 7 ʣʝʪ ʷʚʥʦ ʜʝʤʦʥʩʪ-

ʨʠʨʫʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ (ʨʠʩ. 1). ʄʠʥʠʤʘʣʴʥʳʡ ʛʦʜʦʚʦʡ ʚʳʣʦʚ (10 ʪ) ʦʪʤʝʯʝʥ ʚ 2011 ʛ., ʤʘʢ-

ʩʠʤʘʣʴʥʳʡ ï ʚ  2014 ʛ. (68 ʪ).  

ʆʩʥʦʚʥʦʡ ʤʝʨʦʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʧʘʩʦʚ ʦʢʫʥʝʡ ʠ ʩʦʭʨʘʥʝ-

ʥʠʝ ʠʭ ʟʘʧʘʩʦʚ, ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʦʙʱʝʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ (ʆɼʋ) ʜʣʷ ʢʘʞʜʦʡ 

ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʡ ʧʦʜʟʦʥʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʤʳʩʣʘ, ʦʩʚʦʝʥʠʝ 

ʦʙʱʝʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ (ʆɼʋ) ʤʦʨʩʢʠʭ ʦʢʫʥʝʡ ʚ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜʟʦʥʝ ʩ 2012 ʛ. ʥʝ ʦʧʫʩʢʘʝʪʩʷ 

ʥʠʞʝ ʦʪʤʝʪʢʠ 50% ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ 2014 ʠ 2015 ʛʛ. ʦʪʤʝʯʘʣʦʩʴ ʥʝ-

ʙʦʣʴʰʦʝ ʧʨʝʚʳʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʆɼʋ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʧʝʨʝʣʦʚʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʢʦʥʪʨʦʣʷ ʚʳʣʦʚʘ. 
 

  
 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʚʳʣʦʚʘ ʠ ʦʩʚʦʝʥʠʝ ʦʙʱʝʜʦʧʫʩʪʠʤʳʭ ʫʣʦʚʦʚ ʤʦʨʩʢʠʭ ʦʢʫʥʝʡ  

ʚ ʂʘʨʘʛʠʥʩʢʦʡ (ʩʣʝʚʘ) ʠ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦ-ʂʦʤʘʥʜʦʨʩʢʦʡ (ʩʧʨʘʚʘ) ʧʦʜʟʦʥʘʭ ʚ 2010ï2017 ʛʛ. 

 

ɺ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦ-ʂʦʤʘʥʜʦʨʩʢʦʡ ʧʦʜʟʦʥʝ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʦʢʫʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ  

ʚ ʂʘʨʘʛʠʥʩʢʦʡ. ʄʠʥʠʤʘʣʴʥʳʡ ʛʦʜʦʚʦʡ ʚʳʣʦʚ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2017 ʛʛ. ʦʪʤʝʯʝʥ ʚ 2012 ʛ.,  

ʦʥ ʩʦʩʪʘʚʠʣ 61 ʪ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʣʦʚ ï 387 ʪ ʧʨʠʰʝʣʩʷ ʥʘ 2015 ʛ. ʉ 2013 ʛ. ʛʦʜʦʚʳʝ ʦʙʲʝʤʳ 

ʚʳʣʦʚʘ ʦʢʫʥʝʡ ʥʝ ʦʧʫʩʢʘʶʪʩʷ ʥʠʞʝ 200 ʪ, ʘ ʦʩʚʦʝʥʠʝ ʆɼʋ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-

ʢʦʤ ʫʨʦʚʥʝ. ʊʦʣʴʢʦ ʚ 2012 ʛ. ʦʩʚʦʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 36%, ʚ ʦʩʪʘʣʴʥʦʡ ʧʝʨʠʦʜ ï ʙʦʣʝʝ 50% ʦʪ ʚʝʣʠ-

ʯʠʥʳ, ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʢ ʚʳʣʦʚʫ (ʨʠʩ. 1).  

ɼʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ï ʪʠʭʦʦʢʝʘʥʩʢʠʡ Sebastes alutus ʠ ʩʝʚʝʨʥʳʡ Sebastes borealis ï  ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ  ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚ ʫʣʦʚʘʭ ʩʨʝʜʠ ʦʢʫʥʝʡ. ʊʘʢ, ʚ 2016 ʛ.  

ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦ-ʂʦʤʘʥʜʦʨʩʢʦʡ ʧʦʜʟʦʥʝ ʜʦʣʷ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʦʢʫʥʷ ʚ ʫʣʦʚʘʭ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 
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84,0%, ʘ ʚ 2017 ʛ. ʚʩʝʛʦ 9,2%, ʘ ʚʢʣʘʜ ʚ ʫʣʦʚʳ ʩʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʦʢʫʥʷ ʚ 2017 ʛ. ʙʳʣ ʨʘʚʝʥ 

63,8%. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩ ʪʝʤ, ʯʪʦ ʚ ʦʜʠʥ ʛʦʜ ʧʨʦʤʳʩʝʣ ʙʳʣ ʧʨʠʫʨʦʯʝʥ  

ʢ ʤʝʥʴʰʠʤ ʛʣʫʙʠʥʘʤ (150ï350 ʤ), ʛʜʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʫʥʴ, 

ʘ ʚ 2017 ʛ. ʦʙʣʘʚʣʠʚʘʣʠ ʙʦʣʴʰʠʡ ʜʠʘʧʘʟʦʥ ʛʣʫʙʠʥ (200ï600 ʤ), ʛʜʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʩʝʚʝʨʥʳʡ ʦʢʫʥʴ. ɺ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜʟʦʥʝ ʚ ʫʣʦʚʘʭ ʘʙʩʦʣʶʪʥʦ ʜʦʤʠʥʠʨʫʝʪ ʩʝʚʝʨʥʳʡ ʦʢʫʥʴ, ʩʦ-

ʩʪʘʚʣʷʷ 90% ʦʪ ʫʣʦʚʦʚ ʦʢʫʥʝʡ, ʦʩʪʘʣʴʥʳʝ 10% ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʢʣʶʚʘʯʘ. ɺ ʧʨʠ-

ʙʨʝʞʥʳʭ ʚʦʜʘʭ ʥʘ ʥʝʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ (ʦʪ 25 ʤ) ʠʟ ʤʦʨʩʢʠʭ ʦʢʫʥʝʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʛʦ-

ʣʫʙʦʡ ʦʢʫʥʴ Sebastes glaucus, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʧʨʠ ʧʨʦʤʳʩʣʝ, 

ʪʘʢ ʠ ʧʨʠ ʣʶʙʠʪʝʣʴʩʢʦʤ ʨʳʙʦʣʦʚʩʪʚʝ. 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʫʥʴ, ʷʚʣʷʶʱʠʡʩʷ ʩʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʦʤ ʤʦʨʩʢʠʭ ʦʢʫʥʝʡ ʚ ʩʝ-

ʚʝʨʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʚ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ ʥʘʠʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʫ ʶʛʦ-

ʚʦʩʪʦʢʘ ʂʘʤʯʘʪʢʠ ʠ ʩ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʩʪʦʨʦʥʳ ʉʝʚʝʨʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ. ʗʚʣʷʝʪʩʷ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʤʝʣʢʠʤ ʚʠʜʦʤ, ʜʣʠʥʦʡ ʜʦ 53 ʩʤ ʠ ʤʘʩʩʦʡ ʜʦ 2,15 ʢʛ,  ʩʦ ʩʪʨʦʡʥʳʤ ʪʫʣʦʚʠʱʝʤ. ɺ ʚʦʜʘʭ 

ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʥʝ ʠʤʝʝʪ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʩʝʟʦʥʥʦʡ, ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʠ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘ-

ʚʘ [1, ʩ. 9]. ɺ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜʟʦʥʝ ʚ 2016 ʛ. ʚ ʪʨʘʣʦʚʳʭ ʫʣʦʚʘʭ ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʫʥʴ ʙʳʣ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʨʳʙʘʤʠ ʨʘʟʤʝʨʦʤ ʦʪ 25 ʜʦ 39 ʩʤ (ʩʨʝʜʥʷʷ 33 ʩʤ), ʧʨʝʦʙʣʘʜʘʣʘ ʛʨʫʧʧʘ ʨʳʙ ʜʣʠʥʦʡ  

30ï35 ʩʤ (ʨʠʩ. 2). ɺ ʫʣʦʚʘʭ ʜʦʤʠʥʠʨʦʚʘʣʠ ʩʘʤʮʳ, ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʣʷʣʘ 70%. ɺ 2014 ʛ. ʜʣʠʥʘ ʨʳʙ 

ʠʟʤʝʥʷʣʘʩʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ  ʠʥʪʝʨʚʘʣʝ ï ʦʪ 19 ʜʦ 45 ʩʤ, ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʣʠ ʨʳʙʳ ʜʣʠʥʦʡ  

35ï40 ʩʤ, ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʩʦʩʪʘʚʣʷʣʦ 36,7 ʩʤ (ʨʠʩ. 2). 
 

 
 

ʈʠʩ. 2. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʦʢʫʥʷ Sebastes 

alutus ʚ ʫʣʦʚʘʭ ʜʦʥʥʦʛʦ ʪʨʘʣʘ  

ʚ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜʟʦʥʝ 

ʈʠʩ. 3. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʦʢʫʥʷ  

Sebastes alutus ʚ ʫʣʦʚʘʭ ʜʦʥʥʦʛʦ ʪʨʘʣʘ  

ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦ-ʂʦʤʘʥʜʦʨʩʢʦʡ ʧʦʜʟʦʥʝ ʚ 2016 ʛ. 
 

ɺ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦ-ʂʦʤʘʥʜʦʨʩʢʦʡ ʧʦʜʟʦʥʝ ʚ 2016 ʛ. ʜʣʠʥʘ ʚ ʫʣʦʚʘʭ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʦʢʫʥʷ 

ʙʳʣʘ ʩʭʦʞʝʡ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʂʘʨʘʛʠʥʩʢʦʡ ʧʦʜʟʦʥʳ, ʠʟʤʝʥʷʷʩʴ ʦʪ 20 ʜʦ 45 ʩʤ, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘ-

ʯʝʥʠʠ 33 ʩʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʨʳʙʳ ʜʣʠʥʦʡ 29ï40 ʩʤ, ʩʦʩʪʘʚʣʷʷ 85% ʚ ʫʣʦʚʘʭ  

(ʨʠʩ. 3). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘ-

ʶʪ ʠʤʝʶʱʫʶʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʫʣʦʚʳ ʚʥʦ-

ʩʷʪ ʨʳʙʳ ʜʣʠʥʦʡ 32ï42 ʩʤ [2, ʩ.9]. 

ɺʪʦʨʦʡ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜ ʤʦʨ-

ʩʢʠʭ ʦʢʫʥʝʡ ï ʩʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʦʢʫʥʴ. 

ʕʪʦ ʢʨʫʧʥʳʡ, ʩ ʤʘʩʩʠʚʥʳʤ, ʛʨʫʟʥʳʤ  

ʪʫʣʦʚʠʱʝʤ ʚʠʜ, ʜʦʩʪʠʛʘʶʱʠʡ ʜʣʠʥʳ  

120 ʩʤ [1, ʩ. 7]. ɺ ʧʨʦʤʳʩʣʦʚʳʭ ʫʣʦʚʘʭ ʚ 

ʜʚʫʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ ʧʦʜʟʦʥʘʭ ʨʘʟ-

ʤʝʨʥʳʡ ʩʦʩʪʘʚ ʩʝʚʝʨʥʦʛʦ ʦʢʫʥʷ ʚ 2013 ʛ. 

ʥʝʤʥʦʛʦ ʨʘʟʣʠʯʘʣʩʷ. ʊʘʢ, ʜʣʠʥʳ ʠʟʤʝʥʷ-

ʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 30ï85 ʩʤ, ʟʥʘʯʝʥʠʷ ʩʨʝʜ-

ʥʠʭ ʜʣʠʥ ʩʦʩʪʘʚʣʷʣʠ 58 ʩʤ ʚ ʂʘʨʘʛʠʥʩʢʦʡ ʠ 54 ʩʤ ʚ ʇʝʪʨʦʧʘʚʣʦʚʩʢʦ-ʂʦʤʘʥʜʦʨʩʢʦʡ ʧʦʜʟʦʥʝ 

(ʨʠʩ. 4). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʦʢʫʥʴ ʜʦʩʪʠʛʘʝʪ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʧʨʠ ʜʣʠʥʝ 45ï60 ʩʤ, 

ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ  

ʚ ʫʣʦʚʘʭ ʩʦʩʪʘʚʣʷʶʪ ʢʘʢ ʧʦʣʦʚʦʟʨʝʣʳʝ ʨʳʙʳ, ʪʘʢ ʠ ʚʧʝʨʚʳʝ ʚʩʪʫʧʘʶʱʠʝ ʚ ʧʨʦʤʳʩʝʣ.  

0 

5 

10 

15 

20 

1
9 

2
1 

2
3 

2
5 

2
7 

2
9 

3
1 

3
3 

3
5 

3
7 

3
9 

4
1 

4
3 

4
5 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʨ
ʳ
ʙ
,
 
%

 

ɼʣʠʥʘ, ʩʤ 

2016 2014 

˸ Ґ ооΣл ͫͣ 

˸ Ґ осΣт ͫͣ 

 

ʈʠʩ. 4. ʈʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʩʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʦʢʫʥʷ  

ʚ ʫʣʦʚʘʭ ʜʦʥʥʦʛʦ ʪʨʘʣʘ ʚ 2013 ʛ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʮʝʥʥʦʩʪʴ, ʤʦʨʩʢʠʝ ʦʢʫʥʠ ʚ ʧʨʠʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ ʜʦʙʳʚʘʶʪʩʷ ʚ ʥʝʙʦʣʴ-

ʰʠʭ ʦʙʲʝʤʘʭ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʤʳʩʝʣ ʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚʝʜʝʪʩʷ, ʜʦʙʳʚʘʶʪ ʠʭ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʤʳʩʣʝ ʧʘʣʪʫʩʘ ʠ ʪʨʝʩʢʠ. ɺ ʫʣʦʚʘʭ ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʜʚʘ ʚʠʜʘ ï 

ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʠ ʩʝʚʝʨʥʳʡ ʤʦʨʩʢʠʝ ʦʢʫʥʠ, ʨʘʟʤʝʨʥʳʡ ʩʦʩʪʘʚ ʚ ʫʣʦʚʘʭ ʢʦʪʦʨʳʭ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ  

ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʣʥʦʮʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʳʙ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʧʨʠ-

ʢʘʤʯʘʪʩʢʠʭ ʚʦʜʘʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʣʝʜʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʦʩʪʦʨʦʞʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʧʨʦʤʳʩʣʦʚʦ-

ʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʢʠʭ ʚʠʜʦʚ, ʢʘʢ ʤʦʨʩʢʠʝ ʦʢʫʥʠ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʤʳʩʣʦʚʦʛʦ ʧʨʝʩʩʘ 

ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ.  
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ɼʃʗ ʄʆʃʆɼʀ ʂʀɾʋʏɸ ʀ ʏɸɺʓʏʀ 

 
ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʘ ʚʢʫʩʦʚʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʢʫʩʦʚʳʭ ʚʝʱʝʩʪʚ (ʩʘʭʘʨʦʟʘ, CaCl2, 

NaCl, ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ; 0.1 ʄ) ʜʣʷ ʜʚʫʭ ʚʠʜʦʚ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ï Oncorhynchus kisutch (Walbaum, 1792)  

ʠ Oncorhynchus tshawytscha (Walbaum, 1792). ʆʙʥʘʨʫʞʝʥʦ ʩʭʦʜʩʪʚʦ ʚʢʫʩʦʚʳʭ ʩʧʝʢʪʨʦʚ ʵʪʠʭ ʨʳʙ, ʥʘʩʝ-

ʣʷʶʱʠʭ ʨʝʢʠ ʢʘʤʯʘʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʢʫʩʦʚʘʷ ʨʝʮʝʧʮʠʷ, ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʚʢʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʣʦ-

ʩʦʩʝʚʳʝ ʨʳʙʳ, ʂʘʤʯʘʪʢʘ. 
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DESCRIPTION OF ATTRACTION OF CLASSICAL TASTE SUBSTANCES  

FOR JUVENILE COHO AND CH INOOK SALMON  

 
The palatability of classical taste substances (sucrose, CaCl2, NaCl, citric acid, 0.1 M) for two species of salmon 

fish ï Oncorhynchus kisutch (Walbaum, 1792) and Oncorhynchus tshawytscha (Walbaum, 1792) was identified.  

The similarity of the taste spectrum of these fish inhabiting the rivers of the Kamchatka Peninsula was found. 

 

Key words: taste reception, taste preferences, classical taste substances, salmon, Kamchatka. 

 

 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʫʩʦʚʦʡ ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʨʦʣʠ  

ʚ ʧʠʱʝʚʦʤ ʧʦʚʝʜʝʥʠʠ ʨʳʙ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʝ ʨʘʟʚʠʪʠʝ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʥʦʚʦʛʦ ʤʝʪʦʜʠʯʝ-

ʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʦʪʚʝʪʦʚ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʠʱʝʚʳʝ 

ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʨʳʙ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʝʪʦ-

ʜʘ ʧʦʟʚʦʣʠʣʦ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʚʢʫʩʦʚʳʝ ʩʧʝʢʪʨʳ ʷʚʣʷʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʚʠʜʦʚʳʤ ʧʨʠʟʥʘʢʦʤ, ʦʥʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʰʠʨʦʪʝ ʠ ʩʦʩʪʘʚʫ ʫ ʨʘʟʥʳʭ ʨʳʙ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʠʣʠ ʩʭʦʜʥʳʭ 

ʧʦ ʦʙʨʘʟʫ ʞʠʟʥʠ [1, 2].  

ɺʢʫʩʦʚʳʝ ʩʚʦʡʩʪʚʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʚʝʱʝʩʪʚ ʦʙʳʯʥʦ ʥʝ ʩʦʚʧʘʜʘʶʪ ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʜʠʘʤʝʪ-

ʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʜʣʷ ʪʝʭ ʨʳʙ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʠʪʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʦʜʦʝʤʘ, ʧʠ-

ʪʘʪʴʩʷ ʩʭʦʜʥʦʡ ʧʠʱʝʡ ʠ ʷʚʣʷʪʴʩʷ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ. 

ʇʦʩʢʦʣʴʢʫ ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʨʳʙʘʤʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʚʢʫʩʦʚʳʤʠ ʢʘ-

ʯʝʩʪʚʘʤʠ [3, 4], ʦʪʣʠʯʠʷ ʚʦ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʧʨʠʚʦʜʷʪ ʢ ʨʘʩʭʦʞʜʝʥʠʶ ʩʦʚʤʝʩʪʥʦ ʦʙʠ-

ʪʘʶʱʠʭ ʨʳʙ ʧʦ ʢʦʨʤʦʚʳʤ ʦʙʲʝʢʪʘʤ ʠ ʩʥʠʞʘʶʪ ʧʠʱʝʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʤʝʞʜʫ ʥʠʤʠ. ʎʝʣʴʶ ʥʘ-

ʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʣʫʞʠʣʦ ʩʨʘʚʥʝʥʠʝ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʫ ʜʚʫʭ ʣʦʩʦʩʝʚʳʭ ʚʠʜʦʚ ʨʳʙ (ʨʦʜʘ 

Oncorhynchus), ʥʘʩʝʣʷʶʱʠʭ ʧʨʦʪʦʢʫ ʂʘʨʳʤʘʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʨ. ɹʳʩʪʨʘʷ-ɹʦʣʴʰʘʷ. 

ʈʘʡʦʥ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʤʢʘʭ ʩʪʫʜʝʥʯʝʩʢʦʡ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʥʘ ʂʘ-

ʨʳʤʘʡʩʢʦʡ ʙʠʦʩʪʘʥʮʠʠ ʚ ʠʶʣʝ 2017 ʛ. ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʤʝʩʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢ-

ʪʠʢʠ ʧʨʦʪʦʢʦʡ ʂʘʨʳʤʘʡ ʠ ʦʙʠʣʠʝʤ ʚ ʥʝʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʤʦʣʦʜʠ ʣʦʩʦʩʝʚʳʭ ʨʳʙ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʂʘʨʪʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʘʩʩʝʡʥ ʨ. ɹʳʩʪʨʘʷ-ɹʦʣʴʰʘʷ,  

ʧʨʦʪʦʢʘ ʂʘʨʳʤʘʡ 

 

ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴ ʤʦʣʦʜʠ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʧʦʟʚʦʣʷʝʪ ʠʭ ʣʝʛʢʦ ʦʪʣʘʚʣʠʚʘʪʴ ʠ 

ʩʦʜʝʨʞʘʪʴ ʚ ʘʢʚʘʨʠʫʤʘʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʳ-

ʧʦʣʥʝʥʠʝ ʥʝʩʣʦʞʥʳʭ ʦʧʳʪʦʚ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʨʳʙ ʠʣʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʠʭ ʧʠʪʘʥʠʝʤ ʠ ʧʦʚʝʜʝʥʠʝʤ 

ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʠ ʩʪʘʣʦ ʜʦʩʪʫʧʥʦ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʂʘʨʳʤʘʡʩʢʦʡ ʙʠʦ-

ʩʪʘʥʮʠʠ. ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʠ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʠ ʩʣʦʞʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʤʳ ʧʣʘʥʠʨʫʝʤ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʦʩʪʘʚʣʷʪʴ ʦʪ-

ʣʦʚʣʝʥʥʳʭ ʨʳʙ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ʥʘ ʢʘʬʝʜʨʝ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ 

ʂʘʤʯʘʪɻʊʋ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʩʤʦʣʪʘʭ ʜʚʫʭ ʚʠʜʦʚ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ï Oncorhynchus kisutch 

(Walbaum, 1792) ʠ Oncorhynchus tshawytscha (Walbaum, 1792). ʈʳʙʳ ʦʪʣʦʚʣʝʥʳ ʩʝʪʥʳʤʠ ʦʨʫ-

ʜʠʷʤʠ ʣʦʚʘ ʥʘ ʧʨʦʪʦʢʝ ʂʘʨʳʤʘʡ ʙʘʩʩʝʡʥʘ ʨ. ɹʳʩʪʨʘʷ-ɹʦʣʴʰʘʷ, ʛʜʝ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ 

ʤʘʩʩʦʚʳʤ ʠ ʩʦʚʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚʠʜʘʤ.  

ʇʦʩʣʝ ʜʦʩʪʘʚʢʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ɹʠʦʩʪʘʥʮʠʠ çʂʘʨʳʤʘʡè ʨʳʙ ʨʘʩʩʘʞʠʚʘʣʠ ʧʦ ʦʜʠʥʦʯʥʳʤ ʘʢ-

ʚʘʨʠʫʤʘʤ. ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʨʳʙ ʧʨʠʫʯʘʣʠ ʩʭʚʘʪʳʚʘʪʴ ʧʦʜʘʚʘʝʤʳʝ ʧʦʰʪʫʯʥʦ ʛʨʘʥʫʣʳ, ʠʟ-

ʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʘʛʘʨ-ʘʛʘʨʦʚʦʛʦ ʛʝʣʷ. ɺ ʢʘ-

ʞʜʦʤ ʦʧʳʪʝ ʚ ʘʢʚʘʨʠʫʤ ʚʥʦʩʠʣʠ ʦʜʥʫ ʛʨʘ-

ʥʫʣʫ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʯʠʩʣʦ ʝʝ ʩʭʚʘʪʳʚʘ-

ʥʠʡ ʨʳʙʦʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʚʦ 

ʨʪʫ ʧʨʠ ʧʝʨʚʦʤ ʩʭʚʘʪʳʚʘʥʠʠ ʠ ʩʫʤʤʘʨʥʦ 

ʟʘ ʚʩʝ ʚʨʝʤʷ ʦʧʳʪʘ (2 ʤʠʥ), ʧʦʪʨʝʙʣʝʥʠʝ 

ʠʣʠ ʦʪʚʝʨʛʘʥʠʝ ʛʨʘʥʫʣʳ ʢ ʢʦʥʮʫ ʦʧʳʪʘ.  

ɻʨʘʥʫʣʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʩʦʩʪʘʚʫ, ʧʦʜʘ-

ʚʘʣʠ ʨʳʙʘʤ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ ʩ ʠʥʪʝʨ-

ʚʘʣʦʤ ʥʝ ʤʝʥʝʝ 10ï15 ʤʠʥ (ʨʠʩ. 2).  

ʎʠʣʠʥʜʨʠʯʝʩʢʠʝ ʛʨʘʥʫʣʳ ʠʤʝʣʠ ʜʠʘ-

ʤʝʪʨ 2 ʤʤ ʠ ʜʣʠʥʫ 4 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʚʢʫʩʦ-

ʚʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚʚʦʜʠʣʠ ʚ ʩʦʩʪʘʚ 

ʛʨʘʥʫʣ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʘʭʘʨʦʟʫ, CaCl2, 

NaCl, ʣʠʤʦʥʥʫʶ ʢʠʩʣʦʪʫ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʚʢʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʚʳʟʳʚʘʶʱʠʝ ʫ ʯʝʣʦʚʝʢʘ ʦʱʫʱʝʥʠʝ ʩʣʘʜʢʦʛʦ, ʛʦʨʴʢʦʛʦ, ʩʦʣʝ-

ʥʦʛʦ ʠ ʢʠʩʣʦʛʦ ʚʢʫʩʘ. ɺʩʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʚʢʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ʠʤʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 0,1 ʄ. ʂʦʥ-

ʪʨʦʣʴʥʳʝ ʛʨʘʥʫʣʳ ʚʳʨʝʟʘʣʠ ʠʟ ʛʝʣʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʪʦʣʴʢʦ ʢʨʘʩʠʪʝʣʴ (Ponceau 4R, 5 ʤʢM). ʂʦʨʤ-

ʣʝʥʠʝ ʨʳʙ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʜʥʷ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʨʘʥʝʝ 

ʤʝʪʦʜʠʢʝ [4ï7]. 

 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟ ʯʝʪʳʨʝʭ ʚʝʱʝʩʪʚ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ ʦʙʣʘʜʘʣʘ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʳʤ ʚʢʫʩʦʤ ʜʣʷ ʚʩʝʭ ʨʳʙ. ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʛʨʘʥʫʣʳ ʩ ʣʠʤʦʥʥʦʡ 

ʢʠʩʣʦʪʦʡ ʨʳʙʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʩʥʠʞʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʠʥʜʝʢʩʘ ʚʢʫʩʦʚʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʩʪʠ ʩʣʝʜʫʶʱʝʤ ʦʙʨʘʟʦʤ: ʯʘʚʳʯʘ>ʢʠʞʫʯ. ʍʣʦʨʠʜ ʢʘʣʴʮʠʷ ʦʙʣʘʜʘʣ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠ-

ʝʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʯʘʚʳʯʠ, ʘ ʭʣʦʨʠʜ ʥʘʪʨʠʷ ï ʜʣʷ ʢʠʞʫʯʘ, ʚʢʫʩ ʩʘʭʘʨʦʟʳ ʜʣʷ ʨʳʙ ʦʙʦʠʭ 

ʚʠʜʦʚ ʙʳʣ ʷʚʥʦ ʜʝʪʝʨʨʝʥʪʥʳʤ (ʪʘʙʣ. 1 ʠ  2). 
ʊʘʙʣʠʮʘ 1 

ɺʢʫʩʦʚʳʝ ʦʪʚʝʪʳ ʢʠʞʫʯʘ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʚʢʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ 

ʈʘʟʜʨʘʞʠʪʝʣʴ 

ʂʦʥʮʝʥ-

ʪʨʘʮʠʷ,  

ʄ (%) 

ʇʦʪʨʝʙʣʝʥʠʝ 

ʛʨʘʥʫʣ, % 

ʏʠʩʣʦ  

ʘʢʪʦʚ  

ʩʭʚʘʪʳʚʘʥʠʷ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ  

ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ, ʩ ʏʠʩʣʦ  

ʦʧʳʪʦʚ ʧʦʩʣʝ ʧʝʨʚʦʛʦ 

ʩʭʚʘʪʳʚʘʥʠʷ 

ʚ ʪʝʯʝʥʠʝ  

ʚʩʝʛʦ ʦʧʳʪʘ 

ʍʣʦʨʠʜ ʢʘʣʴʮʠʷ 0,1 76,0 Ñ 0,1 1,8 Ñ 0,1 3,8 Ñ 0,4 6,3 Ñ 0,3 25 

ʃʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ 0,1 68,0 Ñ 0,1 1,9 Ñ 0,1 3,9 Ñ 0,4 6,7 Ñ 0,2 25 

ʍʣʦʨʠʜ ʥʘʪʨʠʷ 0,1 52,0 Ñ 0,1 1,4 Ñ 0,1 3,3 Ñ 0,3 4,9 Ñ 0,2 25 

ʉʘʭʘʨʦʟʘ 0,1 28,0 Ñ 0,2 1,2 Ñ 0,1 3,2 Ñ 0,4 3,9 Ñ 0,4 25 

ʂʦʥʪʨʦʣʴ ð 96 Ñ 0,1 1,9 Ñ 0,2 4,5 Ñ 0,4 8,1 Ñ 0,1 25 

 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʢ ʚʢʫʩʫ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʚʢʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʧʦʭʦʞʝ: ʫ ʦʙʦʠʭ ʚʠʜʦʚ ʨʳʙ ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ ʦʙʣʘʜʘʣʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ 

ʚʢʫʩʦʤ; ʩʘʭʘʨʦʟʘ ʠʤʝʝʪ ʜʝʪʝʨʨʝʥʪʥʳʡ ʚʢʫʩ; ʚʢʫʩ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ ï ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʜʣʷ ʢʠʞʫ-

ʯʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʜʣʷ ʯʘʚʳʯʠ ʠ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʠʥʜʠʬʬʝʨʝʥʪʥʳʡ. ʆʪʣʠʯʘʝʪ ʵʪʠʭ ʨʳʙ 

ʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʚʢʫʩʫ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʘʥʫʣ ï ʥʘʠʙʦʣʝʝ ʦʭʦʪʥʦ ʦʥʠ ʧʦʪʨʝʙʣʷʣʠʩʴ ʢʠʞʫʯʝʤ (96%), 

ʤʝʥʝʝ ʦʭʦʪʥʦ ʯʘʚʳʯʝʡ (40%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʢʫʩʦʚʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʢʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʣʦʩʦʩʝʚʳʭ 

ʨʳʙ ʠʤʝʝʪ ʵʣʝʤʝʥʪʳ ʦʯʝʚʠʜʥʦʛʦ ʩʭʦʜʩʪʚʘ, ʦʜʥʘʢʦ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ.  

ʊʘʙʣʠʮʘ 2 

ɺʢʫʩʦʚʳʝ ʦʪʚʝʪʳ ʯʘʚʳʯʠ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʚʢʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ 

ʈʘʟʜʨʘʞʠʪʝʣʴ 
ʂʦʥʮʝʥʪʨʘ-

ʮʠʷ, ʄ (%) 

ʇʦʪʨʝʙʣʝʥʠʝ  

ʛʨʘʥʫʣ, % 

ʏʠʩʣʦ ʘʢʪʦʚ 

ʩʭʚʘʪʳʚʘʥʠʷ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ  

ʫʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʳ, ʩ ʏʠʩʣʦ 

ʦʧʳʪʦʚ ʧʦʩʣʝ ʧʝʨʚʦʛʦ 

ʩʭʚʘʪʳʚʘʥʠʷ 

ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʦʧʳʪʘ 

ʃʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ 0,1 100,0 Ñ 0,0 1,8 Ñ 0,1 3,2 Ñ 0,5 4,7 Ñ 0,6 10 

ʍʣʦʨʠʜ ʢʘʣʴʮʠʷ 0,1 80,0 Ñ 0,1 1,6 Ñ 0,1 2,8 Ñ 0,6 4,5 Ñ 0,3 10 

ʍʣʦʨʠʜ ʥʘʪʨʠʷ 0,1 50,0 Ñ 0,2 2,0 Ñ 0,2 2,8 Ñ 0,4 5,4 Ñ 1,3 10 

ʉʘʭʘʨʦʟʘ 0,1 20,0 Ñ 0,1 1,6 Ñ 0,1 2,3 Ñ 1,2 5,8 Ñ 0,4 10 

ʂʦʥʪʨʦʣʴ ð 40,0 Ñ 0,2 2,0 Ñ 0,1 2,4 Ñ 0,3 9,5 Ñ 0,6 10 

 
ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʥʜʠʬʬʝʨʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʚʠʜʦʚ ʨʳʙ  

ʢ ʩʘʭʘʨʦʟʝ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʠʪʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠ-

ʚʦʪʥʦʡ ʧʠʱʝʡ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʦʦʙʝʥʪʦʩʘ ʠʣʠ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳ-

ʤʠ ʜʘʥʥʳʤʠ ʧʦ ʜʨʫʛʠʤ ʚʠʜʘʤ ʨʳʙ. ʊʘʢ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʝʟʨʘʟʣʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʢʫʩʫ ʩʘʭʘ-

ʨʦʟʳ ʧʨʦʷʚʣʷʝʪ ʪʘʢʞʝ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʦʷʜʥʳʭ ʨʳʙ:  ʧʦʣʷʨʥʘʷ ʢʘʤʙʘʣʘ, ʧʦʣʦʩʘʪʘʷ ʟʫʙʘʪʢʘ, ʮʠʭʣʘʟʦʤʳ ʩʝʚʝʨʫʤ, ʩʝʨʝʙʨʷʥʳʡ ʢʘ-

ʨʘʩʴ, ʜʝʚʷʪʠʠʛʣʘʷ ʢʦʣʶʰʢʘ, ʢʘʨʧ, ʛʦʣʘʚʣʴ, ʛʦʣʴʷʥ, ʢʘʩʧʠʡʩʢʘʷ ʢʫʤʞʘ, ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, ʛʦʣʝʮ-

ʜʘʚʘʪʯʘʥ, ʢʝʪʘ, ʩʠʙʠʨʩʢʠʡ ʦʩʝʪʨ ʠ ʨʷʜ ʜʨʫʛʠʭ. ʀʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʪʦʣʴʢʦ ʫ ʢʘʨʧʘ  

ʠ ʛʦʣʴʷʥʘ ʚ ʧʠʪʘʥʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʦʥʠ ʚ ʨʘʮʠʦʥʝ ʵʪʠʭ ʨʳʙ ʥʝ ʜʦʤʠʥʠ-

ʨʫʶʪ (ʪʘʙʣ. 3) [8].  

ɼʨʫʛʠʤ ʚʢʫʩʦʚʳʤ ʚʝʱʝʩʪʚʦʤ, ʦʪʚʝʪʳ ʨʳʙ ʥʘ ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ, 

ʷʚʣʷʝʪʩʷ ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʚʠʜʦʚ ʨʳʙ ʩʣʫʞʠʪ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʚʢʫʩʦʚʳʤ ʩʪʠʤʫʣʦʤ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʱʠʤ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ [1, 4, 8]. ʋ ʜʚʫʭ ï ʢʠʞʫʯʘ ʠ ʯʘʚʳʯʠ ï ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ ʚʳʟʳʚʘʣʘ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʚʢʫʩʦʚʳʝ ʦʪʚʝʪʳ. ʉʦʛʣʘʩʥʦ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ ʦʙʣʘʜʘʝʪ 

ʦʪʪʘʣʢʠʚʘʶʱʠʤ ʚʢʫʩʦʤ ʜʣʷ ʪʘʢʠʭ ʢʘʨʧʦʚʳʭ ʨʳʙ, ʢʘʢ ʧʣʦʪʚʘ, ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ [8] . ʀ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʜʣʷ ʢʘʨʧʘ, ʙʝʣʦʛʦ ʘʤʫʨʘ, ʛʦʣʴʮʘ-ʢʨʠʩʪʠʚʦʤʝʨʘ, ʛʦʣʴʮʘ-ʥʘʤʘʡʢʫʰʘ, ʜʘʚʘʪʯʘʥʘ, ʢʘʩʧʠʡʩʢʦʡ 

ʢʫʤʞʠ, ʜʝʚʷʪʠʠʛʣʦʡ ʢʦʣʶʰʢʠ ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ ʩʣʫʞʠʪ ʚʢʫʩʦʚʳʤ ʩʪʠʤʫʣʷʪʦʨʦʤ, ʫʩʠʣʠʚʘʶʱʠʤ 

ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ (ʪʘʙʣ. 3). ʉʚʷʟʘʪʴ ʦʪʥʦʰʝʥʠʝ ʨʳʙ ʢ ʚʢʫʩʫ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷ-

ʤʠ ʧʠʪʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʚʢʫʩʦʚʳʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ  

(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʘʭʘʨʦʟʳ), ʧʦʢʘ ʥʝ ʫʜʘʝʪʩʷ [4]. 
ʊʘʙʣʠʮʘ 3 

ɺʢʫʩʦʚʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʢʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʳʙ 

ɺʠʜʳ ʨʳʙ ʃʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ, 5% 
ʍʣʦʨʠʜ ʢʘʣʴʮʠʷ, 

10% 

ʍʣʦʨʠʜ ʥʘʪʨʠʷ, 

10% 
ʉʘʭʘʨʦʟʘ, 10% 

ʂʘʨʧʦʚʳʝ 

ʃʝ ɦ +**  +* +**  0 

ʃʠʥʴ +***  +***  +***  0 

ɿʦʣʦʪʦʡ ʢʘʨʘʩʴ ī***  +* 0 0 

ɻʦʨʯʘʢ -***  0 0 0 

ʉʝʚʨʶʛʘ ī**  ʅʝʪ ʜʘʥʥʳʭ ī**  0 

ʃʦʩʦʩʝʚʳʝ 

ɻʦʣʝʮ-ʜʘʚʘʪʯʘʥ +***  0 0 0 

ɻʦʣʝʮ-ʥʘʤʘʡʢʫʰ +***  +***  +**  0 

ʂʘʩʧʠʡʩʢʘʷ ʢʫʤʞʘ +***  +**  +***  0 

ʂʝʪʘ ī***  0 0 0 

ʇʝʮʠʣʠʝʚʳʝ 

ɻʫʧʧʠ +***  0 0 +**  

ʂʘʤʙʘʣʦʚʳʝ 

ʇʦʣʷʨʥʘʷ ʢʘʤʙʘʣʘ ī* +* +**  0 
 

ʇʨʠʤʝʯʘʥʠʝ: ç+è ï ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, çīè ï ʜʝʪʝʨʨʝʥʪʥʦʝ, 0 ï ʠʥʜʠʬʬʝʨʝʥʪʥʦʝ.  *, **, ***  ï ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ p < 0,05, 0,01, 0,001.  ʃʝʱ, ʣʠʥʴ, ʛʦʨʯʘʢ, ʟʦʣʦʪʦʡ ʢʘʨʘʩʴ ʠ ʚʝʨʭʦʚʢʘ ï ʩʦʙʩʪ-

ʚʝʥʥʳʝ ʜʘʥʥʳʝ. ʆʩʪʘʣʴʥʳʝ ʜʘʥʳ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ (ʂʘʩʫʤʷʥ, 1997; ʂʘʩʫʤʷʥ, ʄʦʨʩʠ, 1996, 1997; 

Kasumyan, Nikolaeva, 2002; Kasumyan, Dßving, 2003). ʎʠʪ. ʧʦ [8]. 

 
ʂʘʢ ʙʳʣʦ ʚʳʷʩʥʝʥʦ ʚ ʭʦʜʝ ʙʦʣʝʝ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʩʦʣʝʡ ï ʭʣʦ-

ʨʠʩʪʦʛʦ ʥʘʪʨʠʷ ʠ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ï ʥʝ ʩʚʷʟʘʥʳ ʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʨʳʙ ʢ ʛʨʫʧʧʝ ʧʨʝʩʥʦʚʦʜ-

ʥʳʭ, ʵʚʨʠʛʘʣʠʥʥʳʭ ʠʣʠ ʤʦʨʩʢʠʭ ʨʳʙ [4, 8]. ʀʤʝʶʱʠʝʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʥʝ ʦʙʥʘ-

ʨʫʞʠʚʘʶʪ ʢʘʢʦʡ-ʣʠʙʦ ʦʪʯʝʪʣʠʚʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʫʩʣʦʚʠʷʤʠ ʦʙʠʪʘʥʠʷ ʨʳʙ (ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ) ʠ ʠʭ 

ʚʢʫʩʦʚʳʤʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʢ ʩʦʣʷʤ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʚʳʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʠ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʢʫʩʦʚʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʦʪʚʝʪʳ ʫ ʨʳʙ ʩʦ ʩʭʦʜ-

ʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʭʣʦʨʠʜ ʥʘʪʨʠʷ ʷʚʣʷʝʪʩʷ ʚʢʫʩʦʚʳʤ ʩʪʠʤʫʣʷ-

ʪʦʨʦʤ ʜʣʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ ï ʣʝʱʘ, ʣʠʥʷ, ʝʣʴʮʘ, ʙʝʣʦʛʦ ʘʤʫʨʘ, ʛʦʣʴʮʘ-ʢʨʠʩʪʠʚʦʤʝʨʘ, ʝʚʨʦʧʝʡ-

ʩʢʦʛʦ ʭʘʨʠʫʩʘ ʠ ʧʣʦʪʚʳ ʠ ʜʣʷ ʤʦʨʩʢʦʡ ʧʦʣʷʨʥʦʡ ʢʘʤʙʘʣʳ, ʘ ʜʣʷ ʧʨʝʩʥʦʚʦʜʥʳʭ ʩʝʨʝʙʨʷʥʦʛʦ 

ʢʘʨʘʩʷ, ʩʠʙʠʨʩʢʦʛʦ ʦʩʝʪʨʘ ʠ ʮʠʭʣʘʟʦʤʳ ʩʝʚʝʨʫʤ ʵʪʦ ʚʝʱʝʩʪʚʦ ʩʣʫʞʠʪ ʜʝʪʝʨʨʝʥʪʦʤ, ʜʦʩʪʦʚʝʨʥʦ 

ʩʥʠʞʘʶʱʠʤ ʧʦʪʨʝʙʣʝʥʠʝ ʛʨʘʥʫʣ. ʆʪʪʘʣʢʠʚʘʶʱʠʤ ʚʢʫʩʦʤ ʵʪʘ ʩʦʣʴ ʦʙʣʘʜʘʝʪ ʜʣʷ ʧʨʦʭʦʜʥʦʡ ʩʝʚ-

ʨʶʛʠ ʠ ʤʦʨʩʢʦʡ ʥʘʚʘʛʠ. ʋ ʧʨʝʩʥʦʚʦʜʥʳʭ ʛʫʧʧʠ, ʛʦʣʴʷʥʘ ʠ ʛʦʣʴʮʘ-ʜʘʚʘʪʯʘʥʘ, ʘ ʪʘʢʞʝ ʫ ʛʦʨʯʘʢʘ, 

ʚʝʨʭʦʚʢʠ, ʟʦʣʦʪʦʛʦ ʢʘʨʘʩʷ, ʵʚʨʠʛʘʣʠʥʥʦʡ ʜʝʚʷʪʠʠʛʣʦʡ ʢʦʣʶʰʢʠ, ʫ ʘʥʘʜʦʨʦʤʥʦʡ ʢʝʪʳ ʠ ʤʦʨʩʢʦʡ 

ʧʦʣʦʩʘʪʦʡ ʟʫʙʘʪʢʠ (Anarhinchas lupus Linnaeus) ʠ ʪʨʝʩʢʠ ʦʪʥʦʰʝʥʠʝ ʢ ʚʢʫʩʫ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ 

ʠʥʜʠʬʬʝʨʝʥʪʥʦʝ (ʪʘʙʣ. 3) [6ï8].  

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʜʨʫʛʠʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʢʫ-

ʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʤʠ ʚʠʜʦʚ ʨʳʙ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʦʣʴ ʞʝ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʦʪʥʦ-

ʰʝʥʠʝ ʢ ʚʢʫʩʦʚʳʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ, ʦʙʣʘʜʘʶʱʠʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʦʣʝʥʳʤ ʠ ʛʦʨʴʢʠʤ ʚʢʫʩʦʤ. ʆʜʥʠ 

ʚʠʜʳ ʨʳʙ ï ʤʦʨʩʢʦʡ ʥʘʣʠʤ ʠ ʬʫʛʫ ï ʧʨʦʷʚʣʷʶʪ ʢ ʵʪʠʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ ʥʝʛʘʪʠʚʥʦʝ ʠʣʠ ʠʥʜʠʬʬʝ-

ʨʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʘ ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, ʥʠʣʴʩʢʘʷ ʪʠʣʷʧʠʷ, ʩʫʜʘʢ ʜʝʤʦʥʩʪʨʠʨʫʶʪ  ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʘʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʝʜʝʥʠʷ, ʧʨʠʚʣʝʯʝʥʥʳʝ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ,  

ʘ ʪʘʢʞʝ ʥʘʰʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʦʡ ʩʚʷ-

ʟʠ ʤʝʞʜʫ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʨʳʙ ʢ ʛʨʫʧʧʝ ʤʦʨʩʢʠʭ ʠʣʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ ʠ ʠʭ ʚʢʫʩʦʚʳʤʠ ʧʨʝʜ-

ʧʦʯʪʝʥʠʷʤʠ ʢ ʚʢʫʩʫ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ ʠ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ ʢʦʤʧʦʥʝʥʪʘʤ ʧʨʠʨʦʜʥʳʭ ʚʦʜ [8]. 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʝʨʚʳʝ ʜʘʥʥʳʝ ʦ ʧʠʪʘʥʠʠ ʤʦʣʦʜʠ ʧʨʦʪʦʢʠ 

ʂʘʨʳʤʘʡ ʠ ʚʳʷʩʥʝʥʳ ʦʩʥʦʚʥʳʝ ʚʢʫʩʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʜʚʫʭ ʤʘʩʩʦʚʳʭ ʠ ʩʦʚʤʝʩʪʥʦ ʦʙʠʪʘʶʱʠʭ 

ʚʠʜʦʚ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ï ʢʠʞʫʯʘ ʠ ʯʘʚʳʯʠ. ɸʚʪʦʨʳ ʥʘʜʝʶʪʩʷ ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙ-

ʣʘʩʪʠ ʭʝʤʦʨʝʮʝʧʮʠʠ ʫ ʚʠʜʦʚ ʨʳʙ, ʦʙʠʪʘʶʱʠʭ ʚ ʚʦʜʦʝʤʘʭ ʂʘʤʯʘʪʢʠ. 
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ɼʀʅɸʄʀʂɸ ʈʆʉʊɸ FUCUS DISTICHUS SUBSP. EVANESCENS  

(PHAEOPHYCEAE, FUCALES) ɺ ɸɺɸʏʀʅʉʂʆʁ ɻʋɹɽ ɺ 2017 ʛ. 
 

ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʝʟʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʤʝʯʝʥʳʭ ʨʘʩʪʝʥʠʡ Fucus distichus subsp. evanescens ʚ ɸʚʘ-

ʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʧʝʨʠʦʜ ʩ 01.04.2017 ʛ. ʧʦ 07.10.2017 ʛ. ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʦʧʨʝʜʝʣʷʣʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʪʨʝʭ ʤʦʨʬʦ-ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ, ʠʤʝʶʱʠʭ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 1, 3 ʠ 5 ʜʠʭʦʪʦʤʠʡ (ʫʩʣʦʚʥʦ  

ʦʙʦʟʥʘʯʝʥʳ ʥʘʤʠ ʢʘʢ ʨʘʩʪʝʥʠʷ ʠʟ ʛʨʫʧʧ D1, D3 ʠ D5, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʧʨʠʨʦʩʪ ʟʘ  

190 ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ ʩʘʤʳʭ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ (ʛʨʫʧʧʘ D1). ʊʘʢ, ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʠʭ 

ʩʣʦʝʚʠʱ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʡ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 579% ʦʪ ʠʩʭʦʜʥʳʭ, ʦʙʱʘʷ ʜʣʠʥʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ  

231 ʤʤ. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʦʙʱʝʡ ʜʣʠʥʳ ʫ ʨʘʩʪʝʥʠʡ ʠʟ ʛʨʫʧʧ D3 ʠ D5 ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ,  

343% ʠ 106%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʚʦʧʨʝʢʠ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʤʥʝʥʠʶ, ʫ ʙʫʨʦʡ ʚʦʜʦ-

ʨʦʩʣʠ F. distichus subsp. evanescens ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʡ ʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʨʝʛʠʩʪʨʠʨʫʶʱʠʤ ʧʨʠʟʥʘʢʦʤ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʚʦʟʨʘʩʪʘ. ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʡ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʤʠ 

ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʟʥʳʭ ʤʦʨʬʦ-ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʫʚʝʣʠʯʠʣʦʩʴ ʦʪ 4 ʜʦ 6. 
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GROWTH DYNAMICS IN FUCUS DISTICHUS SUBSP. EVANESCENS  

(PHAEOPHYCEAE, FUCALES) FROM THE AVACHA BAY IN 2017  
 

We discuss data on the seasonal development of experimentally labeled plants of Fucus distichus subsp. 

evanescens from the Avacha Bay, which occurred from 01.04.2017 to 07.10.2017. We determined linear sizes in 

the plants from three morpho-dimensional groups, i.e., which had 1, 3 and 5 dichotomies at the beginning of our 

experiment (hereafter designated as plants from groups D1, D3 and D5, respectively). In the youngest plants (D1), 

we observed the most active increase of sizes during 190 days of observations. By the end of our observations, 

they increased in size by 579% from the initial size, and the total length of plants was 231 mm. In groups D3 and 

D5, the relative increase in total length of plants was significantly lower and made 343% and 106%, respectively. 

Our current data are the first evidence that the number of dichotomies cannot be used to determine the age of 

plants in F. distichus subsp. evanescens, contradicting previous reports by other researchers. During the whole 

observation period (6 months), the total number of dichotomies in our labeled plants from different morpho-

dimensional groups increased from 4 to 6. 

 

Key words: F. distichus subsp. evanescens, linear growth, seasonal development, Avacha Bay. 

 

 

ɹʫʨʘʷ ʚʦʜʦʨʦʩʣʴ Fucus distichus subsp. evanescens (C. Agardh) H.T. Powell, 1957 ʰʠʨʦʢʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʘ ʚ ʤʦʨʷʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʦʪ ʗʧʦʥʩʢʦʛʦ ʜʦ ɹʝʨʠʥʛʦʚʘ ʤʦʨʝʡ [1]. ɺ ʣʠʪʦʨʘʣʴʥʦʡ 

ʟʦʥʝ ʠ ʫ ʩʫʙʣʠʪʦʨʘʣʴʥʦʡ ʢʘʡʤʳ ʬʫʢʫʩ ʦʙʨʘʟʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʣʷ ʰʠʨʠʥʦʡ ʜʦ 70ï100 ʤ ʠ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 2 ʢʤ ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʩ ʙʠʦʤʘʩʩʦʡ 70 ʢʛ/ʤ
2 
ʠ ʧʣʦʪʥʦʩʪʴʶ ʜʦ 

630 ʵʢʟ/ʤ
2
. ʆʙʱʠʝ ʟʘʧʘʩʳ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʧʨʦʤʳʩʣʦʚʦʛʦ ʚʠʜʘ ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ 

ʈʦʩʩʠʠ ʦʮʝʥʝʥʳ ʚ ʙʦʣʝʝ ʯʝʤ 1 ʤʣʥ ʪ [2]. 

ʌʫʢʫʩʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (ʧʦʨ. Fucales), ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʦʙʩʫʞʜʘʝʤʳʡ ʥʘʤʠ ʚʠʜ F. distichus subsp. 

evanescens, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʮʝʥʥʳʭ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ï ʬʫʢʦʠʜʘʥʦʚ. ʇʦ-

ʩʣʝʜʥʠʝ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʤʧʣʝʢʩʥʳʤ ʙʠʦ-

ʤʦʜʫʣʷʪʦʨʘʤ [3, 4]. ʉʦʜʝʨʞʘʥʠʝ ʬʫʢʦʠʜʘʥʦʚ ʚ ʪʘʣʣʦʤʘʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʨ. 
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Fucales ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1,5 ʜʦ 7,9% ʦʪ ʩʫʭʦʡ ʤʘʩʩʳ [5] ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʠʭ ʬʝʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ [3]. ʆʥʦ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʦ 

ʠʟʤʝʥʝʥʠʷʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʩʝʟʦʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʦʜʦ-

ʨʦʩʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʚʝʱʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ [6]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʬʫʢʫʩʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʬʫ-

ʢʦʠʜʘʥʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʝʟʦʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʧʦ-

ʣʠʩʘʭʘʨʠʜʦʚ ʠ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʭ ʩʝʟʦʥʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʙʝʟ ʟʥʘʥʠʷ ʦʩʥʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʥʝʚʦʟʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʤʳʩʝʣ 

ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʠʟʳʤʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ʌʝʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʦʧʫʣʷʮʠʠ F. distichus subsp. evanescens ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʷʭ ʈʦʩʩʠʠ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʦʩʪʦʤ ʪʨʝʭ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ  

F. distichus subsp. evanescens ʩ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʠʭʦʪʦʤʠʡ ʠʟ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ  

ʚ 2017 ʛ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘ-

ʤʠʢʠ ʨʦʩʪʘ F. distichus 

subsp. evanescens ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʧʦʣʠʛʦʥʳ 

ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʚʦ ʚʥʫʪ-

ʨʝʥʥʝʡ ʯʘʩʪʠ ɸʚʘʯʠʥ-

ʩʢʦʡ ʛʫʙʳ, ʚ ʤʝʩʪʘʭ ʝʛʦ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʠʟ-

ʨʘʩʪʘʥʠʷ. ɺʳʙʨʘʥʥʳʝ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩ-

ʪʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦ ʩ ʧʦʤʦ-

ʱʴʶ ʤʝʪʦʢ. ɼʣʷ ʦʮʝʥʢʠ 

ʠʭ ʧʨʠʨʦʩʪʘ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʨʘʩʪʝʥʠʷ, ʠʤʝʶ-

ʱʠʝ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ 

ʥʘʙʣʶʜʝʥʠʡ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʡ: 1, 3, 5 (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ: ʨʘʩʪʝʥʠʷ ʠʟ ʛʨʫʧʧ D1, D3  

ʠ D5, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʨʘʩʪʝʥʠʡ ʠʟʤʝʨʷʣʠ ʦʙʱʠʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (Lʦʙ)ɦ  

ʠ ʜʣʠʥʫ ʢʘʞʜʦʡ ʜʠʭʦʪʦʤʠʠ, ʪ. ʝ. ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʪʚʣʝʥʠʷʤʠ (L1, L2, L3, é, L9).  

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʧʨʦʚʦʜʠʣʠ ʩ 01.04.2017 ʛ. ʧʦ 07.10.2017 ʛ., ʜʚʘʞʜʳ ʚ ʤʝʩʷʮ. ʆʙʱʠʡ ʧʝʨʠ-

ʦʜ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʦʩʪʦʤ F. distichus subsp. evanescens ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʩʦʩʪʘʚʠʣ 190 ʩʫʪ. 

ʄʳ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʬʫʢʫʩʘ, ʚʢʣʶʯʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ (T, ÜC), ʨʘʩʪʚʦʨʝʥʥʳʡ 

ʢʠʩʣʦʨʦʜ (DO, ʤʛ/ʣ), ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (pH) ʠ ʩʦʣʝʥʦʩʪʴ (Sal, ă). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʦʨʪʘʪʠʚʥʳʡ ʧʨʦʬʠʣʦʛʨʘʬ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ RINKO-AAQ171 (JFE Advantech Co., ʗʧʦʥʠʷ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚʦʜʳ ʘʢʚʘʪʦʨʠʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ ʤʝʩʪʘʭ ʠʟʫʯʝʥʠʷ ʨʦʩ-

ʪʘ F. distichus subsp. evanescens ʟʘ ʧʝʨʠʦʜ ʩ 01.04.2017 ʛ. ʧʦ 18.10.2017 ʛ. ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ +1,15 ʜʦ +18,01ÜC (ʨʠʩ. 1). ɸʢʪʠʚʥʳʡ ʧʨʦʛʨʝʚ ʘʢʚʘʪʦʨʠʠ ʥʘʯʘʣʩʷ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʤʘʷ, ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʚ ʥʘʯʘʣʝ ʘʚʛʫʩʪʘ, ʩʦʩʪʘʚʠʣʦ +18,01ÜC. ɿʘ-

ʪʝʤ ʧʨʦʠʩʭʦʜʠʣʦ ʦʩʝʥʥʝʝ ʚʳʭʦʣʘʞʠʚʘʥʠʝ ʚʦʜ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʜʦ +6,3 ÜC ʚ ʩʝʨʝʜʠʥʝ ʦʢʪʷʙʨʷ. 

ʅʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʢʠʩʣʦʨʦʜʦʤ ʩ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʣʘʚʥʦ ʩʥʠʞʘʣʦʩʴ  

ʩ 12,49 ʤʛ/ʣ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʜʦ 8,15 ʤʛ/ʣ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ (ʨʠʩ. 1). ɺ ʦʢʪʷʙʨʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩ-

ʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩʪʘʣʘ ʧʨʦʷʚʣʷʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʠ ʢ ʦʢʦʥʯʘʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʩʪʠʛʣʘ ʟʥʘʯʝʥʠʷ 10,02 ʤʛ/ʣ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʚʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʦʩʴ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ ʨʅ 5,9 (ʨʠʩ. 1). ʉʦʣʝʥʦʩʪʴ ʧʦʚʝʨʭʥʦ-

ʩʪʥʦʛʦ ʩʣʦʷ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʨʠʩ. 1). ɺ ʧʝʨʠʦʜ ʧʘʚʦʜʢʦʚ ʠ ʨʝʯʥʦʛʦ ʧʦʣʦʚʦ-

ʜʴʷ ʝʝ ʟʥʘʯʝʥʠʝ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 6,24 ʨʘʟʘ (ʩ 30,58ă ʜʦ 4,90ă) ʠ ʩʦʩʪʘʚʠʣʦ 5,6% ʦʪ ʥʦʨʤʘʣʴʥʦʡ 

ʩʦʣʝʥʦʩʪʠ ʤʦʨʩʢʦʡ ʚʦʜʳ (35ă). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴʶ ʯʝʪʳʨʝ ʤʝʩʷʮʘ (ʩ ʢʦʥʮʘ ʤʘʷ ʧʦ ʥʘʯʘʣʦ ʩʝʥʪʷʙʨʷ) ʩʦʩʪʘʚʠʣʦ 9,50ă. ɺ ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜʳ 2017 ʛ. ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ ʥʝ ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ 25ă.  

 
 

ʈʠʩ. 1. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʤʝʩʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

Fucus distichus subsp. evanescens ʚ ʙʫʭ. ʉʝʨʦʛʣʘʟʢʘ (ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ  

ʧʨʠʚʝʜʝʥʳ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ) 
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ɺ ʘʧʨʝʣʝ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ F. distichus subsp. evanescens ʚʩʪʨʝʯʘʣʠʩʴ ʨʘʩʪʝʥʠʷ ʠʟ 

ʨʘʟʥʳʭ ʤʦʨʬʦ-ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ, ʩ 1ï11 ʜʠʭʦʪʦʤʠʷʤʠ (D1ïD11). ʅʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤʠ ʩʨʝʜʠ ʥʠʭ 

ʙʳʣʠ ʨʘʩʪʝʥʠʷ ʩ 5, 6 ʠ 7 ʜʠʭʦʪʦʤʠʷʤʠ, ʠ ʤʝʥʝʝ 40% ʧʦʧʫʣʷʮʠʠ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʦʩʪʘʣʴʥʳʝ ʤʦʨ-

ʬʦ-ʨʘʟʤʝʨʥʳʝ ʛʨʫʧʧʳ. 

ʖʚʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʩ 1 ʜʠʭʦʪʦʤʠʝʡ (ʛʨʫʧʧʘ D1) ʚ ʥʘʯʘʣʝ ʥʘʙʣʶʜʝʥʠʡ ʠʤʝʣʠ ʨʘʟʤʝʨʳ  

35 ʤʤ (ʨʠʩ. 2, ʘ). ʀʭ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʧʨʠʰʝʣʩʷ ʥʘ ʧʝʨʠʦʜ ʩ ʩʝʨʝʜʠʥʳ ʤʘʷ ʧʦ 

ʢʦʥʝʮ ʠʶʣʷ, ʧʦʩʢʦʣʴʢʫ ʟʘ ʵʪʦ ʚʨʝʤʷ ʫ ʥʠʭ ʧʦʷʚʠʣʦʩʴ ʯʝʪʳʨʝ ʜʠʭʦʪʦʤʠʠ ʩ ʦʙʱʠʤ ʧʨʠʨʦʩʪʦʤ ʨʘʩ-

ʪʝʥʠʡ ʥʘ 92 ʤʤ. ʇʦʩʣʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʧʘʫʟʳ, ʧʨʦʜʣʠʚʰʝʡʩʷ ʦʢʦʣʦ ʤʝʩʷʮʘ (ʩ 27.07.2017 ʧʦ 

23.08.2017 ʛ.), ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʚʦʟʦʙʥʦʚʠʣʠʩʴ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ (190 ʩʫʪ) ʨʘʩʪʝʥʠʷ 

ʠʟ ʛʨʫʧʧʳ D1 ʫʚʝʣʠʯʠʣʠ ʩʚʦʠ ʦʙʱʠʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʥʘ 139 ʤʤ ʠ ʦʙʨʘʟʦʚʘʣʠ 6 ʜʠʭʦʪʦʤʠʯʝ-

ʩʢʠʭ ʚʝʪʚʣʝʥʠʡ (ʨʠʩ. 2, ʘ). 
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ Fucus distichus subsp. evanescens ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʟʘ 190 ʩʫʪ:  

ʘ ï ʨʘʩʪʝʥʠʷ, ʥʘʯʘʚʰʠʝ ʩʚʦʡ ʨʦʩʪ ʩ 1-ʡ ʜʠʭʦʪʦʤʠʠ; ʙ ï ʨʘʩʪʝʥʠʷ, ʥʘʯʘʚʰʠʝ ʩʚʦʡ ʨʦʩʪ, ʠʤʝʷ 3 ʜʠʭʦʪʦʤʠʠ;  

ʚ ï ʨʘʩʪʝʥʠʷ, ʥʘʯʘʚʰʠʝ ʩʚʦʡ ʨʦʩʪ, ʠʤʝʷ 5 ʜʠʭʦʪʦʤʠʡ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: L1ïL9 ï ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʜʠʭʦʪʦʤʠʡ 

ʦʪ 1 ʜʦ 9, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʧʨʘʚʘ ʜʣʷ ʢʘʞʜʦʡ ʜʠʭʦʪʦʤʠʠ ʫʢʘʟʘʥ ʩʫʤʤʘʨʥʳʡ ʧʨʠʨʦʩʪ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 
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45 

ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ D3 ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʦʙʱʝʡ ʜʣʠʥʳ ʩʣʦʝʚʠʱʘ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥ ʚ ʧʝʨʠʦʜ ʩ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʠʶʥʷ ʧʦ ʚʪʦʨʫʶ ʜʝʢʘʜʫ ʠʶʣʷ (ʨʠʩ. 2, ʙ). ɿʘ 30 ʩʫʪ ʫ ʵʪʠʭ ʨʘʩʪʝ-

ʥʠʡ ʦʙʨʘʟʦʚʘʣʦʩʴ ʯʝʪʳʨʝ ʜʠʭʦʪʦʤʠʠ ʩ ʦʙʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʥʘ 41%. ʋʚʝʣʠʯʝʥʠʝ ʣʠʥʝʡ-

ʥʳʭ ʨʘʟʤʝʨʦʚ ʫ ʨʘʩʪʝʥʠʡ ʠʟ ʛʨʫʧʧʳ D3 ʧʨʦʜʦʣʞʘʣʦʩʴ ʚʧʣʦʪʴ ʜʦ ʦʢʪʷʙʨʷ, ʠ ʢ ʢʦʥʮʫ ʥʘʙʣʶʜʝʥʠʡ 

ʦʥʠ ʜʦʩʪʠʛʣʠ 284 ʤʤ ʠ ʠʤʝʣʠ ʚʦʩʝʤʴ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ (ʨʠʩ. 2, ʙ). 

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʨʘʩʪʝʥʠʷ ʠʟ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʛʨʫʧʧ F. distichus subsp. evanescens ʥʘ ʤʦ-

ʤʝʥʪ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʠʤʝʣʠ ʧʷʪʴ ʜʠʭʦʪʦʤʠʡ (ʛʨʫʧʧʘ D5) ʠ ʜʣʠʥʫ ʩʣʦʝʚʠʱʘ 135 ʤʤ (ʨʠʩ. 2, ʚ). 

ʂʨʠʚʘʷ ʨʦʩʪʘ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʡ ʛʨʫʧʧʳ ʠʤʝʣʘ ʧʣʘʚʥʳʡ, ʨʘʚʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ. ɼʠʭʦʪʦʤʠʠ 6-ʛʦ ʧʦʨʷʜʢʘ ʧʦʷʚʠʣʠʩʴ ʫ ʥʠʭ ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ, ʩʣʝʜʫʶ-

ʱʠʝ ʜʠʭʦʪʦʤʠʠ 7-ʛʦ ʧʦʨʷʜʢʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ, ʪ. ʝ. ʩʧʫʩʪʷ 2,5 ʤʝʩʷ-

ʮʘ. ɺ ʥʘʯʘʣʝ ʦʩʝʥʠ ʨʘʩʪʝʥʠʷ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʙʳʣʠ 237 ʤʤ ʜʣʠʥʳ, ʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʭʦʪʦʤʠʯʝ-

ʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʜʦʩʪʠʛʣʦ ʚʦʩʴʤʠ (ʨʠʩ. 2, ʚ). ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʨʫʧʧʳ 

D5 ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʨʘʟʤʝʨʘʭ ʥʘ 144 ʤʤ ʠ ʦʙʨʘʟʦʚʘʣʠ ʯʝʪʳʨʝ ʜʠʭʦʪʦʤʠʠ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ ʧʦ ʩʝʟʦʥʥʦʤʫ ʧʨʠʨʦʩʪʫ ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʟʥʳʭ ʛʨʫʧʧ (D1, D3, D5) 

F. distichus subsp. evanescens ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʠʤʝʚʰʠʝ ʥʘ ʥʘʯʘʣʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʩʝʛʦ 1 ʜʠʭʦʪʦʤʠʶ. ɿʘ 190 ʩʫʪ ʥʘʙʣʶʜʝʥʠʡ ʠʭ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʫʚʝ-

ʣʠʯʠʣʠʩʴ ʥʘ 579% ʦʪ ʠʩʭʦʜʥʳʭ ʠ ʫ ʥʠʭ ʦʙʨʘʟʦʚʘʣʦʩʴ ʰʝʩʪʴ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ. ʇʨʠʨʦʩʪ 

ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧ D3 ʠ D5 ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, 343% ʠ 106%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʘʢʩʠ-

ʤʘʣʴʥʳʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʨʘʟʤʝʨ ʩʣʦʝʚʠʱʘ (330 ʤʤ) ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ ʧʦʧʫʣʷʮʠʠ  

F. distichus subsp. evanescens ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ ʫ ʨʘʩʪʝʥʠʡ, 

ʠʤʝʶʱʠʭ 11 ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ. 

ɸʢʪʠʚʥʳʡ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʜʠʭʦʪʦʤʠʡ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩ-

ʪʝʥʠʡ ʠʟ ʚʩʝʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʩ ʢʦʥʮʘ ʤʘʷ 

ʧʦ ʢʦʥʝʮ ʠʶʣʷ (ʨʠʩ. 1, 2). ʅʝʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ ʚʦʜʦʨʦʩʣʝʡ ʚ ʛʨʫʧʧʝ D1 ʤʦʛʣʘ 

ʙʳʪʴ ʚʳʟʚʘʥʘ ʘʥʦʤʘʣʴʥʳʤ ʨʘʩʧʨʝʩʥʝʥʠʝʤ ʘʢʚʘʪʦʨʠʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ (ʜʦ 4,90 ă) ʠ ʝʝ ʠʥʪʝʥ-

ʩʠʚʥʳʤ ʧʨʦʛʨʝʚʦʤ (ʜʦ +18,01 ÜC). ʉ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ-

ʨʦʩʪ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʬʫʢʫʩʘ ʚʦʟʦʙʥʦʚʠʣʩʷ. 

ɺʠʜʳ ʨʦʜʘ Fucus ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʤʠ ʨʘʩʪʝʥʠʷʤʠ. ɼʦ ʩʠʭ ʧʦʨ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʜʠʭʦʪʦʤʠʠ 

ʥʘ ʠʭ ʩʣʦʝʚʠʱʘʭ ʷʚʣʷʶʪʩʷ ʨʝʛʠʩʪʨʠʨʫʶʱʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʚʦʟʨʘʩʪ ʨʘʩʪʝʥʠʡ ʬʫʢʫʩʘ. ʊʘʢ, ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Fucus vesiculosus ʠʟ ɹʝʣʦʛʦ ʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʝʡ 

ʫʢʘʟʳʚʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʜʚʫʭ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʨʘʟʚʝʪʚʣʝʥʠʡ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ ʩʣʦʝʚʠʱʘ ʟʘ 

ʦʜʠʥ ʛʦʜ [7, 8]. ɺ ʨʘʙʦʪʝ ɺ.ɹ. ʏʤʳʭʘʣʦʚʦʡ [9] ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʜʣʷ ʢʘʤʯʘʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

F. distichus subsp. evanescens (ʨʘʥʝʝ ʫʢʘʟʳʚʘʣʩʷ ʚ ʨʝʛʠʦʥʝ ʢʘʢ F. evanescens) ʭʘʨʘʢʪʝʨʥʦ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʦʜʥʦʡ ʜʠʭʦʪʦʤʠʠ ʚ ʛʦʜ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ F. distichus subsp. 

evanescens ʠʟ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʜʠ-

ʭʦʪʦʤʠʡ (ʨʠʩ. 2), ʧʨʠ ʵʪʦʤ ʩʪʨʦʛʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʠʭ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʚʦʟʨʘʩʪʦʤ ʨʘʩʪʝʥʠʡ 

ʚʳʷʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʫʜʠʪʴ ʦ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʠ F. distichus subsp. 

evanescens ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʜʠʭʦʪʦʤʠʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

ʇʨʦʤʳʩʝʣ ɻʪʦʛʦ ʚʠʜʘ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʫʜʘʣʝʥʥʦʩʪʴ ʝʛʦ 

ʩʢʦʧʣʝʥʠʡ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʣʠ ʤʝʩʪ ʧʝʨʝʨʘʙʦʪʢʠ ʚʦʜʦʨʦʩʣʝʚʦʛʦ ʩʳʨʴʷ. ʊʘʢʞʝ ʠʟ-ʟʘ ʩʣʘ-

ʙʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʥ ʩʯʠʪʘʝʪʩʷ  

ʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʟʘ ʦʜʠʥ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʨʦʩʪʢʠ F. distichus subsp. evanescens ʤʦʛʫʪ ʜʘʚʘʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʜʦ 20 ʩʤ, ʧʨʠ ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠʥʪʝʥʩʠʚʥʝʡ ʫ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʝʡ ʩʘʤʦʡ ʤʦʣʦʜʦʡ ʤʦʨʬʦ-ʨʘʟʤʝʨʥʦʡ ʛʨʫʧʧʳ.  
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ɺʓʈɸʑʀɺɸʅʀɽ ʈɸʉʉɸɼʓ ʃɸʄʀʅɸʈʀɽɺʆʁ ɺʆɼʆʈʆʉʃʀ  
SACCHARINA BONGARDIANA ɺ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʋʉʃʆɺʀʗʍ 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʠʷ ʨʘʩʩʘʜʳ ʢʘʤʯʘʪʩʢʦʡ ʣʘʤʠʥʘʨʠʝʚʦʡ ʚʦʜʦ-
ʨʦʩʣʠ Saccharina bongardiana ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʚʳʨʘʱʠ-
ʚʘʥʠʷ ʧʨʦʨʦʩʪʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʡ ʰʧʘʛʘʪ. ɿʘ 60 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʫʙʩʪʨʘʪʘʭ ʧʦʷʚ-
ʣʷʣʠʩʴ ʶʚʝʥʠʣʴʥʳʝ ʩʧʦʨʦʬʠʪʳ ʩ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʩʣʦʝʚʠʱ 0,2ï0,8 ʤʤ. ʆʥʠ ʠʤʝʣʠ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠ ï ʧʣʘʩʪʠʥʫ, ʩʪʚʦʣʠʢ ʠ ʨʠʟʦʠʜʳ. ʇʦʣʫʯʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʩʘʜʘ S. bongardiana 
ʧʨʠʛʦʜʥʘ ʜʣʷ ʧʝʨʝʩʘʞʠʚʘʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ. 
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CULTIVATION OF SEEDL INGS OF THE KELP SPECIES,  
SACCHARINA BONGARDIANA, IN LABORATORY COND ITIONS  

 

We discuss preliminary results of obtaining seedlings of the marine brown alga, Saccharina bongardiana, 
under controlled laboratory conditions. A polypropylene thread was used as a substrate for growing young seed-
lings. During 60 days of cultivation, juvenile sporophytes of 0.2-0.8 mm in length developed on this substrate, 
with thalli differentiated into blade, stipe and rhizoids. The newly obtained seedlings of S. bongardiana were suit-
able for being transplanted into the natural seawater environment for further growth. 

 
Key words: mariculture, gametophyte stage, seedling, laminariaceaen algae, Saccharina bongardiana. 
 
 

ʃʘʤʠʥʘʨʠʝʚʳʝ ʚʦʜʦʨʦʩʣʠ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʝʜʠʥʝʥʠʷ ʥʝʬʪʝʧʨʦ-
ʜʫʢʪʦʚ ʚ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʜʝʧʦʥʠʨʦʚʘʪʴ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʦʯʠʱʘʷ, ʪʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʧʨʠʙʨʝʞʥʳʝ ʘʢʚʘʪʦʨʠʠ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 
ʋ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʟʘʛʨʷʟʥʝʥʥʳʭ ʘʢʚʘʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʙʫʭ. ɸʚʘʯʠʥʩʢʘʷ 
ʛʫʙʘ [1, 2]. ʅʘ ʝʝ ʙʝʨʝʛʘʭ ʥʘʭʦʜʷʪʩʷ ʢʨʫʧʥʝʡʰʠʡ ʛʦʨʦʜ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ï ʇʝʪʨʦʧʘʚʣʦʚʩʢ-
ʂʘʤʯʘʪʩʢʠʡ ʠ ʛʦʨʦʜ-ʧʦʨʪ ɺʠʣʶʯʠʥʩʢ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘ-
ʛʨʷʟʥʝʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ [3]. 
ʆʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʷʚʣʷʝʪʩʷ ʚʳ-

ʨʘʱʠʚʘʥʠʝ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʤʝʩʪʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʥʘʠʙʦʣʴʰʝʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 
ʚʦʟʜʝʡʩʪʚʠʶ. ɺ ʫʩʣʦʚʠʷʭ ʂʘʤʯʘʪʢʠ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʣʶ-
ʯʠʪʝʣʴʥʦ ʤʝʩʪʥʳʭ ʚʠʜʦʚ ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʜʣʷ ʠʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʢʘʯʝ-
ʩʪʚʝ ʩʘʥʠʪʘʨʥʦʡ ʤʘʨʠʢʫʣʴʪʫʨʳ. ʋʥʠʢʘʣʴʥʳʡ ʬʣʦʨʦʮʝʥʦʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ 
ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ, ʦʩʦʙʳʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ, ʚʳʩʦʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʠ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʧʨʝʜʝʣʷʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚʠʜʘ 
Saccharina bongardiana [4ï6]. 
ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʚʳʡ ʦʧʳʪ ʧʦʣʫʯʝʥʠʷ ʨʘʩʩʘʜʳ S. bongardiana ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʦʜʦʨʦʩʣʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʨʘʩʩʘʜʳ ʩʦʙʠʨʘʣʠ ʚ ʣʠʪʦ-
ʨʘʣʴʥʦʡ ʠʣʠ ʩʫʙʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ (ʙʫʭ. ɿʘʚʦʡʢʦ, ʤ. ʉʘʥʥʠʢʦʚʘ, ʙʫʭ. ʉʝʨʦʛʣʘʟ-
ʢʘ) ʠ ʫ ʤ. ʄʘʷʯʥʳʡ ʚ ʧʝʨʠʦʜʳ ʤʘʩʩʦʚʦʛʦ ʙʝʩʧʦʣʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ (ʦʩʝʥʴ 2017 ʛ.). ʀʟ ʩʦʙʨʘʥʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʦʪʙʠʨʘʣʠ ʵʢʟʝʤʧʣʷʨʳ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʩʧʦʨʦʥʦʩʥʦʡ ʪʢʘʥʴʶ, ʧʦʢʨʳʚʘʶʱʝʡ ʙʦʣʝʝ 
50% ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʳ ʙʝʟ ʦʙʨʘʩʪʘʥʠʡ. ɺʩʝ ʦʙʨʘʟʮʳ ʧʨʦʤʳʚʘʣʠ ʦʪ ʧʝʩʢʘ ʥʘ ʙʝʨʝ-
ʛʫ, ʫʢʣʘʜʳʚʘʣʠ ʚ ʪʝʨʤʦʙʦʢʩʳ ʠ ʜʦʩʪʘʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ. 
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ʇʨʠ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʫ ʩʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ S. bongardiana ʦʪʜʝʣʷʣʠ ʫʯʘʩʪʢʠ ʧʣʘʩʪʠ-
ʥʳ, ʠʤʝʶʱʠʝ ʟʨʝʣʳʝ ʩʦʨʫʩʳ ʩʧʦʨʘʥʛʠʝʚ. ʉʧʦʨʦʥʦʩʥʫʶ ʪʢʘʥʴ ʜʝʟʠʥʬʠʮʠʨʦʚʘʣʠ ʚ ʩʣʘʙʦʤ ʨʘʩ-

ʪʚʦʨʝ ʡʦʜʘ ʠ ʪʨʠʞʜʳ ʧʨʦʤʳʚʘʣʠ ʚ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʚʦʜʠʣʠ 
ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʚʳʭʦʜʘ ʟʦʦʩʧʦʨ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʚʳʩʝʯʢʠ ʧʣʘʩʪʠʥʳ S. bongardiana ʧʦʜʩʫʰʠʚʘ-

ʣʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɿʘʪʝʤ ʠʭ ʟʘʚʦʨʘʯʠʚʘʣʠ ʚ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ 
ʙʫʤʘʛʫ, ʫʢʣʘʜʳʚʘʣʠ ʚ ʥʝʧʨʦʟʨʘʯʥʳʝ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʧʘʢʝʪʳ ʠ ʧʦʤʝʱʘʣʠ ʚ ʭʦʣʦʜʠʣʴʥʫʶ ʢʘʤʝʨʫ 

ʧʨʠ 7ï8ÁC ʥʘ 14ï20 ʯ. ɼʘʣʝʝ ʚʳʩʝʯʢʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʝʨʥʳʝ ʩʪʘʢʘʥʳ (600 ʤʣ) ʩ ʦʭʣʘʞʜʝʥʥʦʡ ʩʪʝ-
ʨʠʣʴʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 15ÁC ʥʝ ʙʦ-

ʣʝʝ ʩʝʤʠ ʯʘʩʦʚ. ɿʘʪʝʤ ʯʘʩʪʠ ʧʣʘʩʪʠʥ ʫʜʘʣʷʣʠ ʠ ʧʦʣʫʯʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʟʦʦʩʧʦʨ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝ-
ʨʝʟ ʜʚʦʡʥʦʡ ʩʣʦʡ ʤʘʨʣʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʙʨʘʙʦʪʢʦʡ ʚʦʜʦʨʦʩʣʝʡ ʚʝʣʠ ʧʦʜʛʦʪʦʚʢʫ ʧʠʪʘʪʝʣʴʥʦʡ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠ ʩʫʙ-
ʩʪʨʘʪʘ ʜʣʷ ʦʩʝʜʘʥʠʷ ʟʦʦʩʧʦʨ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʝʨʠʣʠʟʦʚʘʥʥʫʶ 

ʤʦʨʩʢʫʶ ʚʦʜʫ ʩ ʩʦʣʝʥʦʩʪʴʶ 26ï30ă, ʚʟʷʪʫʶ ʚ ʨʘʡʦʥʝ ʩʙʦʨʘ ʚʦʜʦʨʦʩʣʝʡ. ʕʪʘ ʚʦʜʘ ʦʙʦʛʘʱʘʣʘʩʴ 

ʩʦʣʷʤʠ ʠ ʙʠʦʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʨʦʩʪʢʦʚ [7]. 
ɼʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʙʘʢʪʝʨʠʡ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʘʭʘʨʠ-

ʥʳ ʢ ʤʦʨʩʢʦʡ ʩʨʝʜʝ ʜʦʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨʳ GeO2 (1 ʤʛ/ʣ) ʠ ʘʤʧʠʮʠʣʣʠʥʘ (2 ʤʛ/ʣ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ɺ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʦʩʝʜʘʥʠʷ ʟʦʦʩʧʦʨ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʝʨʠʣʴʥʳʡ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʡ 

ʰʧʘʛʘʪ. ɽʛʦ ʧʣʦʪʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʥʘʤʘʪʳʚʘʣʠ ʥʘ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʫʶ (ʇɺʍ) ʪʨʫʙʫ, ʬʦʨʤʠʨʫʷ, 
ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʪʫʰʢʠ ʜʣʷ ʦʩʝʜʘʥʠʷ ʟʦʦʩʧʦʨ. ɿʘʪʝʤ ʛʦʪʦʚʳʝ ʢʘʪʫʰʢʠ ʢʠʧʷʪʠʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʯ, 

ʧʦʩʣʝ ʯʝʛʦ ʪʨʠʞʜʳ ʧʨʦʤʳʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʥʝʡ ʥʝ 
ʙʦʣʝʝ 48 ʯ. ʇʦʷʚʣʝʥʠʝ ʛʘʤʝʪʦʬʠʪʦʚ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʫʙʩʪʨʘʪʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʙʝʟ ʦʪʢʣʦʥʝʥʠʡ ʠ ʧʦʟʚʦʣʠʣʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʝʛʦ ʧʦʜʛʦʪʦʚʢʠ ʜʦ 2,5 ʩʫʪ. 
ʆʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʵʪʘʧʘ ʧʨʦʨʝʞʠʚʘʥʠʷ ʨʘʩʩʘʜʳ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʦ-

ʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʟʦʦʩʧʦʨ ʧʨʠ ʦʩʧʦʨʠʚʘʥʠʠ. ɽʝ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ  
ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʦʨʦʩʪʢʦʚ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ  

9000ï12500 ʩʧʦʨ/ʤʣ. ɺ ʭʦʜʝ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʫʩʧʝʥʟʠʷ ʟʦʦʩʧʦʨ ʩ ʢʦʥʮʝʥ-
ʪʨʘʮʠʝʡ 50000ï1470000 ʩʧʦʨ/ʤʣ, ʠʟ ʢʦʪʦʨʦʡ ʛʦʪʦʚʠʣʠ ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʫʪʝʤ ʨʘʟʙʘʚʣʝʥʠʷ ʩʫʩʧʝʥʟʠʠ ʩʪʝʨʠʣʴʥʦʡ ʤʦʨʩʢʦʡ ʩʨʝʜʦʡ. ʂʦʥʮʝʥʪʨʘ-
ʮʠʶ ʟʦʦʩʧʦʨ ʚ ʩʨʝʜʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʛʝʤʦʮʠʪʦʤʝʪʨʘ (ʩʯʝʪʥʘʷ ʢʘʤʝʨʘ ʅʴʶʙʘʫʵʨʘ).  

ʆʩʧʦʨʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʝʨʠʣʴʥʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʢʦʥʪʝʡʥʝʨʘʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʤʦʨʩʢʦʡ 

ʩʨʝʜʦʡ (3,5 ʣ) ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʟʦʦʩʧʦʨ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʟʘʨʘʥʝʝ ʢʘʪʫʰʢʠ ʩʚʦʙʦʜ-
ʥʦ ʨʘʩʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʲʝʤʫ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʦʩʝʜʘʥʠʷ ʟʦʦʩʧʦʨ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʦʥʪʝʡʥʝʨʳ ʧʦʤʝʱʘʣʠ ʚ ʫʩʣʦʚʠʷ ʪʝʤʥʦʪʳ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 10ÁC ʥʘ 1 ʩʫʪ. ɿʘʪʝʤ ʢʘ-
ʪʫʰʢʠ ʩ ʦʩʝʚʰʠʤʠ ʟʦʦʩʧʦʨʘʤʠ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʥʦʚʳʡ ʢʦʥʪʝʡʥʝʨ ʩ ʤʦʨʩʢʦʡ ʩʨʝʜʦʡ ʠ ʩ ʵʪʦʛʦ ʤʦ-

ʤʝʥʪʘ ʚʝʣʠ ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ ʩʦʜʝʨʞʘʥʠʷ ʢʫʣʴʪʫʨ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʚ ʩʫʪʢʘʭ. 
ʂʫʣʴʪʫʨʳ S. bongardiana ʩʦʜʝʨʞʘʣʠ ʚ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ Froster RV PRO 400 G ʧʨʠ ʧʦʩʪʦ-

ʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 10ÁC, ʣʶʤʠʥʝʩʮʝʥʪʥʦʤ ʦʩʚʝʱʝʥʠʠ 30 ʤʢʤʦʣʴ ʬʦʪʦʥ/(ʤ
2
Țʩ) (ʭʦʣʦʜʥʳʡ ʙʝʣʳʡ 

ʩʚʝʪ) ʠ ʬʦʪʦʧʝʨʠʦʜʝ 12 ʯ ʩʚʝʪ: 12 ʯ ʪʝʤʥʦʪʘ. ʂʦʥʪʨʦʣʴ ʟʘ ʨʦʩʪʦʤ ʛʘʤʝʪʦʬʠʪʦʚ ʧʨʦʚʦʜʠʣʠ ʪʨʠ 

ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ɼʣʷ ʵʪʦʛʦ ʢʘʪʫʰʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʩʤʘʪʨʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘ 
Olympus SZX10, ʦʩʥʘʱʝʥʥʦʛʦ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ DP27. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʘ-

ʜʠʡ ʨʘʟʚʠʪʠʷ ʛʘʤʝʪʦʬʠʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝʤ ʩʨʝʜʳ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Olympus BX53, ʦʩʥʘʱʝʥʥʦʛʦ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʦʡ DP73. ʂʫʣʴʪʫʨʘʣʴʥʫʶ 

ʩʨʝʜʫ ʤʝʥʷʣʠ 1 ʨʘʟ ʚ ʥʝʜʝʣʶ.  
ʇʦʩʣʝ ʦʩʝʜʘʥʠʷ ʟʦʦʩʧʦʨ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʫʣʴʪʫʨʘʭ S. bongardiana ʧʦʷʚʣʷʣʠʩʴ ʵʤʙʨʠʦʩʧʦʨʳ. ʅʘ 

2ï3 ʩʫʪʢʠ ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠ ʧʨʦʨʦʩʪʢʦʚʳʝ ʪʨʫʙʢʠ ʠ ʧʝʨʚʳʝ ʢʣʝʪʢʠ ʛʘʤʝʪʦʬʠʪʦʚ. ʂ 15-ʤʫ ʜʥʶ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʷ ʫ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʘʤʝʪʦʬʠʪʦʚ ʫʞʝ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʧʦʣʦʚʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠ 

ʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʞʝʥʩʢʠʝ ʨʘʩʪʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ 2ï10 ʢʣʝ-

ʪʦʢ ʠ ʤʝʣʢʦʢʣʝʪʦʯʥʳʝ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʥʠʪʠ ʤʫʞʩʢʠʭ ʛʘʤʝʪʦʬʠʪʦʚ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʚʦʩʴʤʠ ʠ ʙʦʣʝʝ ʢʣʝ-
ʪʦʢ. ʉʪʘʜʠʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʩʪʘ ʛʘʤʝʪʦʬʠʪʦʚ ʧʨʦʜʦʣʞʘʣʘʩʴ 30ï40 ʩʫʪ ʩ ʤʦʤʝʥʪʘ ʦʩʝʜʘʥʠʷ ʟʦʦʩʧʦʨ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠ ʞʝʥʩʢʠʝ ʠ ʤʫʞʩʢʠʝ ʛʘʤʝʪʘʥʛʠʠ ï ʦʦʛʦʥʠʠ ʠ ʘʥʪʝʨʠʜʠʠ. ʏʝʨʝʟ 40 ʩʫʪ 
ʩ ʤʦʤʝʥʪʘ ʦʩʝʜʘʥʠʷ ʟʦʦʩʧʦʨ ʥʘ ʩʫʙʩʪʨʘʪ ʠʟ ʟʨʝʣʳʭ ʦʦʛʦʥʠʝʚ ʚʳʭʦʜʠʣʠ ʷʡʮʝʢʣʝʪʢʠ ʠ ʧʦʩʣʝ ʠʭ ʦʧʣʦ-

ʜʦʪʚʦʨʝʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʠʛʦʪʳ. ɿʘʪʝʤ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʩʫʪʦʢ ʚ ʟʠʛʦʪʘʭ ʧʨʦʠʩʭʦʜʠʣʦ ʧʝʨ-
ʚʦʝ ʢʣʝʪʦʯʥʦʝ ʜʝʣʝʥʠʝ, ʜʘʶʱʝʝ ʥʘʯʘʣʦ ʩʧʦʨʦʬʠʪʫ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʣʝʪʦʢ.  

ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ ʢʫʣʴʪʫʨʘʭ S. bongardiana ʧʝʨʚʳʭ ʩʧʦʨʦʬʠʪʦʚ ʢ ʢʦʥʪʝʡʥʝʨʘʤ ʩ ʢʘʪʫʰʢʘʤʠ 
ʧʦʜʢʣʶʯʘʣʠ ʘʵʨʘʮʠʶ ʠ ʫʚʝʣʠʯʠʚʘʣʠ ʦʩʚʝʱʝʥʠʝ ʜʦ 100 ʤʢʤʦʣʴ ʬʦʪʦʥ/(ʤ

2
Țʩ), ʧʨʠ ʵʪʦʤ ʬʦʪʦʧʝʨʠ-

ʦʜ (12 ʯ ʦʩʚʝʱʝʥʠʷ ʠ 12 ʯ ʪʝʤʥʦʪʳ) ʥʝ ʤʝʥʷʣʠ.  



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʇʨʦʨʦʩʪʢʠ Saccharina bongardiana, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ:  

ʘ ï ʶʚʝʥʠʣʴʥʳʝ ʦʜʥʦʩʣʦʡʥʳʝ ʩʧʦʨʦʬʠʪʳ (ʧʦʩʣʝ 45 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ),  

ʙ ï ʦʙʨʘʩʪʘʥʠʝ ʩʧʦʨʦʬʠʪʘʤʠ ʧʨʦʧʠʣʝʥʦʚʦʛʦ ʰʧʘʛʘʪʘ.  

ʄʘʩʰʪʘʙ: ʘ ï 50 ʤʢʤ, ʙ ï 500 ʤʢʤ 
 

ʂ 45-ʤ ʩʫʪʢʘʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʩ ʢʘʪʫʰʢʘʤʠ ʧʦʷʚʠʣʠʩʴ ʶʚʝʥʠʣʴʥʳʝ ʦʜʥʦ-

ʩʣʦʡʥʳʝ ʩʧʦʨʦʬʠʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 10ï30 ʢʣʝʪʦʢ (ʩʤ. ʨʠʩ.). ɺ ʭʦʜʝ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ, ʥʝʩʫʱʠʝ ʤʥʦʛʦʩʣʦʡʥʫʶ ʧʣʘʩʪʠʥʫ ʠ ʨʘʟʚʠʪʳʝ ʨʠʟʦʠʜʘʣʴʥʳʝ ʚʳ-

ʨʦʩʪʳ. ʇʦʩʣʝ 60 ʩʫʪ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʧʠʣʝʥʦʚʦʤ ʰʧʘʛʘʪʝ ʧʦʷʚʣʷʣʠʩʴ ʧʨʦʨʦʩʪʢʠ 0,2ï0,8 ʤʤ 

ʜʣʠʥʳ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʢʘʪʫʰʢʠ ʠʟ-ʟʘ ʨʘʟʚʠʪʳʭ ʶʚʝʥʠʣʴʥʳʭ ʩʧʦʨʦʬʠʪʦʚ ʧʨʠʦʙʨʝʪʘʣʠ ʥʘʩr-

ʱʝʥʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, ʠ ʧʨʦʨʦʩʪʢʠ ʠʤʝʣʠ ʟʜʦʨʦʚʳʡ ʚʠʜ, ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳʝ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʯʘʩʪʠ ï ʧʣʘʩʪʠʥʫ, ʩʪʚʦʣʠʢ ʠ ʨʠʟʦʠʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʢʘʪʫʰʢʠ ʩ ʧʨʦʨʦʩʪʢʘʤʠ 0,2 ʠ ʙʦʣʝʝ ʤʤ 

ʜʣʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʨʘʩʩʘʜʘ ʜʣʷ ʧʝʨʝʩʘʞʠʚʘʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʦʨ-

ʩʢʫʶ ʩʨʝʜʫ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʘʥʠʪʘʨʥʦʡ, ʥʦ ʠ ʜʣʷ ʪʦʚʘʨʥʦʡ ʤʘʨʠʢʫʣʴ-

ʪʫʨʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʧʨʦʨʦʩʪʢʦʚ ʛʘʤʝʪʦʬʠʪʦʚ ʧʝʨʩʧʝʢʪʠʚʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦ-

ʧʨʦʩʦʚ ʧʦʜʜʝʨʞʘʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʢʘʤʯʘʪʩʢʠʭ 

ʣʘʤʠʥʘʨʠʝʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ çʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʤʘʣʳʭ ʬʦʨʤ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨè, ʧʨʦʝʢʪ ˉ 10760ɻʋ2/2016 çʈʘʟʨʘʙʦʪʢʘ ʙʠʦʪʝʭʥʠʢʠ 

ʧʦʣʫʯʝʥʠʷ ʨʘʩʩʘʜʳ ʣʘʤʠʥʘʨʠʝʚʦʡ ʚʦʜʦʨʦʩʣʠ Saccharina bongardiana ʜʣʷ ʩʘʥʠʪʘʨʥʦʡ ʤʘʨʠʢʫʣʴ-

ʪʫʨʳ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠè.  
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ɺʃʀʗʅʀɽ ʈɽʂʈɽɸʎʀʆʅʅʆʁ ʅɸɻʈʋɿʂʀ ʅɸ ʕʂʆʃʆɻʀʏɽʉʂʆɽ  
ʉʆʉʊʆʗʅʀɽ ʈʆʉʉʀʁʉʂʆʁ ʇʈʀɹʈɽɾʅʆʁ ʏɸʉʊʀ ɸʂɺɸʊʆʈʀʀ  

ʆɿɽʈɸ ɺʀʐʊʓʅɽʎʂʆɻʆ ɺ ʃɽʊʅʀʁ ʇɽʈʀʆɼ 
 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʟʝʨʦ ɺʠh-

ʪʳʥʝʮʢʦʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʩʪ ʦʪʜʳʭʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ. ɽʞʝʛʦʜʥʦ 

ʥʘ ʝʛʦ ʧʦʙʝʨʝʞʴʝ ʧʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʜʘʥʥʳʤ ʦʪʜʳʭʘʝʪ ʜʦ 25 ʪʳʩ. ʯʝʣʦʚʝʢ, ʧʨʠ ʵʪʦʤ 70% [1] ʩʦʩʪʘʚʣʷʝʪ 

çʜʠʢʠʡè ʪʫʨʠʟʤ, ʧʦʵʪʦʤʫ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʙʨʝʞʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʨʦʩʩʠʡ-

ʩʢʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʨʘʙʦʪ ʥʘ ʚʦʜʦʝʤʝ ʧʨʠ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʥʘ ʩʝʤʠ ʩʪʘʥʮʠʷʭ ʚ ʨʘʡʦʥʝ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʤʝʩʪ ʦʪʜʳʭʘ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʤʝʩʪ ʦʪʜʳʭʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʟʘʨʘʩʪʘʥʠʷ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘʣʠ-

ʯʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ, ʦʩʦ-
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INFLUENCE OF RECREATIONAL LOAD ON THE ECOLOGICAL STATE  

OF THE RUSSIAN COASTAL PART OF THE AQUATORIA  

OF THE LAKE VYSHTYNETSKOE IN THE SUMMER PERIOD  

 
As part of the implementation of the tourism development strategy on the territory of the Kaliningrad region, 

Lake Vishtynetskoe in recent years has become a place of recreation for a large number of people. Annually, up to 25 

thousand people rest on its coast, while 70% make up "wild" tourism, therefore the assessment of the influence of 

recreational load on the coastal territory of the Russian part of the lake becomes an important aspect in conducting 

monitoring works on the lake. The research was conducted hydrochemical study at seven stations near the most 

abundant recreation. When analyzing the data obtained, a strong influence of unorganized recreation sites on the state 

of the coastal water area was revealed, as well as an increase in the areas of overgrowth of higher aquatic vegetation. 

Thus, it can be concluded that there is a negative impact of tourist facilities on water quality in the coastal part of the 

water area, especially during the season of peak recreational loads (the period from May to August). 

 

Key words: Lake Vishtynetskoe, recreational use of water, retention, biogenic substances, eutrophication. 

 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʵʢʦʥʦʤʠʢʠ ʜʝʣʘʝʪ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʪʝʤ ʩʘʤʳʤ 

ʚʳʟʳʚʘʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ ʧʨʠʨʦʜʥʳʭ ʨʘʡʦʥʦʚ, ʠʥʦʛʜʘ ʧʨʠʚʦʜʷʱʠʝ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝ-

ʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʦʢʘ ʧʦʩʝʪʠʪʝʣʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʘ 

ʵʢʦʩʠʩʪʝʤʫ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚ, ʥʘʨʫʰʝʥʠʠ ʪʨʘʚʷʥʠʩʪʦʛʦ ʧʦʢʨʦʚʘ, ʩʥʠʞʝ-

ʥʠʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 
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ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠ ʩʠʣʴʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʷʚʣʷʝʪʩʷ ʪʫʨʠʟʤ. 

ʂʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʘʢ ʧʨʠʨʦʜʥʦʡ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ. ɺʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʦʷ-

ʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʦʢʘ-

ʟʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʚʳʟʳʚʘʷ ʩʥʠʞʝʥʠʝ ʝʝ ʨʝʢʨʝʘʮʠʦʥ-

ʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ, ʪʘʢʠʝ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʦʙʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʜʦʨʦʛʠ, ʧʘʨʢʦʚʢʠ), ʛʦʩʪʠʥʠʮ, ʨʝʩʪʦʨʘʥʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ 

ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ, ʤʦʛʫʪ ʧʦʩʪʝʧʝʥʥʦ ʠʩʪʦʱʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʨʝʢʨʝʘʮʠʷ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʮʝʥʦʟʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟ-

ʚʠʪʠʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʘʟʚʠʪʠʝ 

ʪʫʨʠʟʤʘ ʤʦʞʝʪ ʩʪʘʪʴ ʪʦʣʯʢʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʠ ʩʣʫʞʠʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ.  

ʉʨʝʜʠ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʙʨʝʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [2]. ɺ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʚʦʜʦʝʤʦʚ ʩʪʨʦʷʪ-

ʩʷ ʙʘʟʳ ʦʪʜʳʭʘ, ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ ʩʪʦʷʥʢʠ ʜʣʷ ʢʝʤʧʠʥʛʘ, ʦʙʫʩʪʨʘʠʚʘʶʪʩʷ ʧʨʠʯʘʣʳ ʜʣʷ ʚʦʜʥʳʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʧʣʷʞʠ. ʋʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʪʝʤʧʳ ʫʨʙʘʥʠʟʘʮʠʠ ʧʨʠʙʨʝʞʥʳʭ 

ʟʦʥ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʦʙʲʝʤʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʙʠʦʛʝʥʥʳʭ 

ʚʝʱʝʩʪʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝ-

ʞʠʤʦʚ ʵʢʦʩʠʩʪʝʤʳ, ʢ ʧʦʚʳʰʝʥʠʶ ʝʝ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ. 

ʈʷʜʦʤ ʘʚʪʦʨʦʚ [3] ʙʳʣ ʚʚʝʜʝʥ ʪʝʨʤʠʥ çʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ï ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝ-

ʣʦʚʝʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ (ʦʪʜʳʭʘ, ʩʧʦʨʪʘ, 

ʪʫʨʠʟʤʘ, ʦʟʜʦʨʦʚʣʝʥʠʷ) ʚ ʧʨʝʜʝʣʘʭ ʘʢʚʘʪʦʨʠʠ ʠ ʧʦʙʝʨʝʞʴʷ ʚʦʜʦʝʤʦʚ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ 

ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ (ʫʨʦʚʝʥʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷ-

ʥʠʷ ʦʪʜʳʭʘʶʱʠʭ ʣʶʜʝʡ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ) ʥʘ ʧʦʙʝʨʝʞʴʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʙʨʝʞʥʫʶ 

ʯʘʩʪʴ ʘʢʚʘʪʦʨʠʠ, ʚʳʰʝ ʥʘʛʨʫʟʦʢ ʥʘ ʘʢʚʘʪʦʨʠʶ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʦʙʲ-

ʝʢʪʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʠ. ʂ ʦʜʥʦʤʫ ʠʟ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ 

çɺʠʰʪʳʥʝʮʢʠʡè, ʩʦʟʜʘʥʥʳʡ ʚ 2010 ʛ., ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 22 ʪʳʩ. ʛʘ ʠ ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʢʨʫʧ-

ʥʝʡʰʝʝ ʦʟʝʨʦ ʦʙʣʘʩʪʠ ï ɺʠʰʪʳʥʝʮʢʦʝ. ɺ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʥʝʡ 

ʫʯʠʪʳʚʘʝʪʩʷ ʦʩʦʙʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʩʪʘʪʫʩʳ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ [4]. 

ʉ ʤʦʤʝʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʝʞʝʛʦʜʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʘʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʠ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ 

ʧʦʪʦʢʘ (ʜʦ 12% ʝʞʝʛʦʜʥʦ) ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʟʝʨʘ ɺʠʰʪʳʥʝʮʢʦʛʦ. ɺ ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ ʟʘ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʩʝʟʦʥ (ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ) ʩ ʫʯʝʪʦʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚʳʰʝ 22Áʉ ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʳ) ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʨʝʜʥʝʤ, 

ʩʦʛʣʘʩʥʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʨʘʩʯʝʪʘʤ, ʦʪʜʳʭʘʝʪ ʜʦ 25 ʪʳʩ. 

ʯʝʣ. (208 ʯʝʣ./ʩʫʪ) [4]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʠ-

ʙʨʝʞʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ. 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ 

ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ ʚ ʨʘʡʦʥʘʭ ʥʘʠʙʦʣʴʰʝʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʠ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʝʞʝʛʦʜʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ, ʧʨʦʚʦʜʠʤʦʛʦ ʢʘʬʝʜʨʦʡ çʀʭʪʠʦʣʦʛʠʷ ʠ 

ʵʢʦʣʦʛʠʷè ʂɻʊʋ. ʀʟ ʦʙʱʝʡ ʩʝʪʢʠ ʩʪʘʥʮʠʡ (ʨʠʩ. 1) ʜʣʷ ʦʮʝʥ-

ʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʘʢʚʘʪʦʨʠʶ ʦʟʝʨʘ ʦʪʙʦʨ ʧʨʦʙ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʩʝʤʠ ʩʪʘʥʮʠʷʭ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʚʦʜʦʝʤʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʤʝʩʪ ʦʪʜʳʭʘ. ʄʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʥʝʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʙʝʨʝʛʘ (3-4 ʤ) ʥʘ ʛʣʫʙʠ-

 

ʈʠʩ. 1 ʉʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ ʩʪʘʥʮʠʡ  

ʝʞʝʛʦʜʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ  

ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʥʝ 1,5ï2 ʤ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʘ ʩʪʘʥʮʠʠ ʠʟʤʝʨʷʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ, ʨʅ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ. 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʦʣʝʚʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩʦʛʣʘʩʥʦ 

ʦʙʱʝʜʦʩʪʫʧʥʳʤ ʤʝʪʦʜʠʢʘʤ [5]. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʚʦʜʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʝ 

ʇʅɼ ʌ 14.1:2.106-97. ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ çʘè ʦʮʝʥʠʚʘʣʘʩʴ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ  

ʩʧʦʩʦʙʦʤ. 

ʆʟʝʨʦ ɺʠʰʪʳʥʝʮʢʦʝ ʧʦ ʩʚʦʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʘ ʪʘʢʞʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ  

ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠ-

ʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɽʱʝ ʦʜʥʦʡ ʝʛʦ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʡ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʳʡ ʩʪʘʪʫʩ ʚʦʜʦʝʤʘ. ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ, ʵʪʦ ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ ʚʦʜʦʝʤ, 

ʧʦ ʘʢʚʘʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʭʦʜʠʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʦʩʩʠʡʩʢʦ-ʣʠʪʦʚʩʢʘʷ ʛʨʘʥʠʮʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʧʨʠʙʨʝʞʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʟʝʨʘ ʠʤʝʣʘ ʦʩʦʙʳʡ ʧʦʛʨʘʥʠʯʥʳʡ ʨʝʞʠʤ ʠ ʙʳʣʘ ʤʘʣʦʜʦʩʪʫʧʥʘ ʜʣʷ ʰʠ-

ʨʦʢʦʛʦ ʢʨʫʛʘ ʣʠʮ. ʆʜʥʘʢʦ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɺʠʰʪʳʥʝʮʢʠʡè ʚ ʨʝʞʠʤ ʧʦʩʝ-

ʱʝʥʠʷ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʢ-

ʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʈʌ.  

ʆʩʦʙʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʫʥʠʢʘʣʴʥʘʷ ʜʣʷ ʨʝ-

ʛʠʦʥʘ ʚʦʜʥʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʘʷ ʬʘʫʥʘ ʠ ʬʣʦʨʘ 

ʧʨʠʙʨʝʞʥʦʡ ʥʘʟʝʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʝʣʘʝʪ ʵʪʦ ʤʝʩʪʦ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʨʫʧʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ. ʈʝʢ-

ʨʝʘʮʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʠʙʨʝʞ-

ʥʳʭ ʚʦʜ, ʧʦʚʳʩʠʪʴ ʪʨʦʬʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚʦʜʦʝʤʘ 

ʠ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʫʥʠʢʘʣʴʥʳʝ ʜʣʷ ʂʘ-

ʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ: 

ʩʠʛʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ. 

ɺ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦ ʦʮʝʥʢʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʩʝʤʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʩʪʘʥʮʠʷʭ (ʨʠʩ. 2): 

ï ʩʪ. 11 ï ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʢ çʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤʫ ʧʣʷʞʫè, ʟʜʝʩʴ ʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʩʪʦʢ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʦʟʝʨʘ ʨʝʢʠ ʇʠʩʩʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʧʨʝʪ ʢʫʧʘʥʠʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʜʝʥʴ ʪʫʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʜʦ 15 ʯʝʣ.; 

ï ʩʪ. 21 ï ʥʘʭʦʜʠʪʩʷ ʥʘʧʨʦʪʠʚ ʙʘʟʳ ʦʪʜʳʭʘ ʄʘʨʠʅʇʆ, ʛʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʨʘʟʤʝʩʪʠʪʴʩʷ 

ʜʦ 50 ʯʝʣ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʙʘʟʝ ʚʝʜʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʳʭʘʶʱʠʭ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴʩʷ ʚ ʙʫʜʫʱʝʤ ʚ ʜʚʘ ʨʘʟʘ; 

ï ʩʪ. 6 ï ʧʨʦʠʟʚʦʜʠʣʩʷ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʥʝʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦʤʫ ʤʝʩʪʫ ʢʝʤʧʠʥʛʘ ʚ ʨʘʡʦʥʝ ʛʦʩʪʝʚʦʛʦ ʜʦʤʘ çɺʠʰʪʳʥʝʮè, ʚ ʩʫʪʢʠ ʚ ʵʪʦʤ ʢʝʤʧʠʥʛʝ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʩʷ ʜʦ 20 ʯʝʣ.; 

ï ʩʪ. 4 ï ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʙʘʟʳ ʦʪʜʳʭʘ çɺʠʰʪʳʥʝʮè ʠ ʜʝʪ-

ʩʢʦʛʦ ʣʘʛʝʨʷ çɾʝʤʯʫʞʠʥʘè, ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʟʜʝʩʴ ʤʦʛʫʪ ʥʘʭʦʜʠʪʩʷ ʜʦ 300 ʯʝʣ.; 

ï ʩʪ. 68 ʠ ʩʪ. 42 ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚ ʨʘʡʦʥʝ ʙʘʟʳ ʦʪʜʳʭʘ ʖʕʉ (ʩʪ. 42)  

ʠ ʤʝʩʪʦ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʦʪʜʳʭʘ (ʩʪ. 68); 

ï ʩʪ. 17 ï ʢʦʥʪʨʦʣʴʥʘʷ, ʜʘʥʥʘʷ ʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʡ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʢʘʟʘʥʥʳʭ ʩʪʘʥʮʠʷʭ ʧʨʦʚʦʜʠʣʩʷ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ ʧʦ ʩʝʤʠ ʧʘʨʘʤʝʪʨʘʤ: ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʚʝʣʠʯʠʥʝ 

ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ), ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ ʘʟʦʪʘ (ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ, 

ʘʟʦʪʘ ʥʠʪʨʠʪʦʚ ʠ ʘʟʦʪʘ ʥʠʪʨʘʪʦʚ), ʬʦʩʬʦʨʘ-ʬʦʩʬʘʪʦʚ, ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ (ʩ 2016 ʛ.), ʘ ʪʘʢʞʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ çʘè. ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ 

ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʤʫʩʦʨʘ ʠ ʧʨʦʮʝʥʪ ʟʘʨʘʩʪʘʥʠʷ ʙʝʨʝʛʘ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʩʪʘʥʮʠʡ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʮʝʥʪʘ ʟʘʨʘʩ-

ʪʘʝʤʦʩʪʠ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʪʨʦʩʪʥʠʢʦʤ (Phragmites australis) ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʦʜʘ 

Potamog®ton, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʟʘʤʝʪʥʦ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʤʝʩʪ ʢʫʧʘʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʷʚ-

ʣʷʝʪʩʷ ʙʠʦʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʫʯʘʩʪʢʦʚ. ɺ ʤʝʩʪʘʭ ʦʪʩʫʪʩʪʚʠʷ ʨʝʢʨʝʘ-

ʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʩʪ. 17) ʪʘʢʦʡ ʪʝʥʜʝʥʮʠʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ. ʊʘʢʞʝ ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʪʘʥʮʠʷʭ 

(ʩʪ. 6 ʠ ʩʪ. 42) ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʣʠʯʠʝ ʧʣʘʚʘʶʱʝʛʦ ʤʫʩʦʨʘ (ʧʣʘʩʪʠʢʦʚʳʝ ʩʪʘʢʘʥʯʠʢʠ ʠ ʧʘʢʝʪʳ).  

 

ʈʠʩ. 2 ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʡ 

(ʨʦʩʩʠʡʩʢʘʷ ʯʘʩʪʴ ʧʨʠʙʨʝʞʥʦʡ  

ʯʘʩʪʠ ʦʟʝʨʘ ɺʠʰʪʳʥʝʮʢʦʛʦ) 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʛʨʫʥʪʘ.  ʊʘʢ, ʚ ʨʘʡʦʥʝ ʩʪ. 42 ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʩʤʝʥʘ ʯʠʩʪʦʛʦ ʧʝʩʯʘʥʦʛʦ ʛʨʫʥʪʘ ʥʘ ʟʘʠʣʝʥʥʳʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦ-

ʱʘʜʠ ʟʘʨʘʩʪʘʥʠʷ ʤʝʣʢʦʚʦʜʴʷ ʭʘʨʦʚʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦ ʧʝʨ-

ʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ ʣʝʛʢʦʦʢʠʩʣʷʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʠʩʩʣʝʜʫʝ-

ʤʦʤ ʫʯʘʩʪʢʝ ʙʳʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʢʨʳʪʦʡ ʯʘʩʪʴʶ ʚʦʜʦʝʤʘ. ʉʦʛʣʘʩʥʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʆ.ɸ. ɸʣʝʢʠʥʘ (1970) ʠʩʩʣʝʜʫʝʤʘʷ ʚʦʜʘ ʧʦʧʘʜʘʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʣʘʩʩ 

çʩʨʝʜʥʷʷè, ʦʢʠʩʣʷʝʤʦʩʪʴ ʚʦʜʳ ʠʟʤʝʥʷʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 5,44 ʤʛʆ/ʜʤ
3
 ʜʦ 7, 19 ʤʛʆ/ʜʤ

3
. ʄʘʢʩʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʩʪ. 21, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʤʥʦʛʦʣʝʪʥʝʛʦ ʘʥʘʣʠʟʘ  

(1968ï2012) [6, 8]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ 

ʦʢʠʩʣʷʝʤʦʩʪʠ ʥʘ ʩʪ. 17, ʛʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʩ ʟʘʙʦʣʦ-

ʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ɺʠʰʪʳʥʝʮʢʦʛʦ ʦʟʝʨʘ. ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʟʘʢʦʥʦ-

ʤʝʨʥʦʤʫ ʫʭʫʜʰʝʥʠʶ ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ ʚʦʜ, ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʦ ʆ.ɸ. ɸʣʝʢʠʥʫ, ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʪʘʥʮʠʷʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʩʪʘʥʮʠʷʤʠ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ.ʊʘʢ, ʦʢʠʩ-

ʣʷʝʤʦʩʪʴ ʚʦʜʳ ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʦʟʝʨʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ çʤʘʣʘʷè ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ  

ʦʪ 4,24 ʜʦ 4,84 ʤʛʆ/ʜʤ
3
. ɺ ʧʨʠʙʨʝʞʥʳʭ ʯʘʩʪʷʭ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚʩʝʛʜʘ ʚʳʰʝ  

ʠ ʚ ʤʝʩʪʘʭ ʠʥʪʝʥʩʠʚʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ çʩʨʝʜʥʷʷè, ʘ ʚ ʦʪʜʝʣʴʥʳʝ 

ʧʝʨʠʦʜʳ ʜʘʞʝ çʧʦʚʳʰʝʥʥʘʷè.  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʘʟʦʪʘ 

ʘʤʤʦʥʠʡʥʦʛʦ, ʥʠʪʨʠʪ ʠ ʥʠʪʨʘʪ ʠʦʥʦʚ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪ-

ʠʦʥʦʚ ʟʘʢʦʥʦʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʟʦʥʘʤ ʩ ʥʘʠʙʦʣʴʰʠʤ ʧʨʦʮʝʥʪʦʤ ʟʘʨʘʩʪʘʥʠʷ (ʩʪ. 68, 21, 42  

ʠ 4ʙ). ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʝʩʪʘʤ ʥʝʦʨʛʘʥʠ-

ʟʦʚʘʥʥʦʛʦ ʦʪʜʳʭʘ ʠ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʘʟʳ ʖʕʉ (ʩʪʘʨʝʡʰʘʷ ʙʘʟʘ ʦʪʜʳʭʘ ʥʘ ʦʟʝʨʝ). 

ʌʦʩʬʦʨ-ʬʦʩʬʘʪʦʚ ʩʦʜʝʨʞʘʣʩʷ ʪʦʞʝ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɺ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʠ ʥʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʮʝʣʦʤ ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʦʪʤʝʯʘʣʠʩʴ ʥʘ ʩʪ. 68, ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʦʭʦʜʠʣʘ ʜʦ 0,03 ʤʛʈ/ʜʤ
3
, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-

ʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ. ɺ ʩʨʝʜʥʝʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʩʬʦʨʘ-

ʬʦʩʬʘʪʦʚ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʩʦʩʪʘʚʠʣʘ 0,013ï0,015 ʤʛʈ/ʜʤ
3
, ʯʪʦ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜ-

ʥʶʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʤʝʣʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʦʟʝʨʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʚʪʨʦʬʠʢʘʮʠʠ ʚʦʜʦʝʤʘ, ʝʛʦ ʚʳ-

ʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʜʝ ʚʳʟʳʚʘʶʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʦʪʜʳʭʘʶʱʠʭ ʠ ʫʚʝʣʠʯʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʚ ʤʝʩʪʘʭ ʦʪʜʳʭʘ ʠ ʢʫʧʘʥʠʷ. ʄʘʢʩʠʤʘʣʴ-

ʥr ʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪʤʝʯʘʣʠʩʴ ʥʘ ʩʪ. 68 ʠ ʩʪ. 42, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʝʛʦ ʙʳʣʘ ʥʘ 20% ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʘʥʮʠʷʭ. ɺ ʮʝʣʦʤ ʚ ʩʝʟʦʥ ʧʠʢʦʚʦʡ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʣʝʪʦ) ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʘʥʮʠʷʭ ʚ ʚʦ-

ʜʝ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʛʣʫʙʠʥʦʡ ʜʦ 5 ʤ. 

ɽʱʝ ʦʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʘ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ, ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ çʘè ʚ ʚʦʜʝ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘ ʦʟ.ɺʠʰʪʳʥʝʮʢʦʤ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ çʮʚʝʪʝʥʠʷè ʚʦʜʦ-

ʨʦʩʣʝʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ çʘè. ʄʦʞ-

ʥʦ ʦʪʤʝʪʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʭʦʜʩʪʚʦ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʭʣʦʨʦʬʠʣʣʘ çʘè ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʝʨʤʘʥ-

ʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉ.ʇ. ʂʠʪʘʝʚʘ (1984), ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʦʟʝʨʘ 

ʚ ʨʘʡʦʥʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠʤʝʶʪ ʦʣʠʛʦʪʨʦʬʥʳʡ ʩʪʘʪʫʩ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʩʪʘʥʮʠʷʭ (ʩʪ. 42 ʠ ʩʪ. 68) ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ çʘè ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ ʠ ʙʣʠʟʢʘ ʢ ʫʨʦʚʥʶ 

ʤʝʟʦʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ (2,83 ʤʛ/ʜʤ
3 
ʠ 2,92 ʤʛ/ʜʤ

3
). ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʤʝʣʢʦʚʦʜʴʷ ʨʦʩʩʠʡʩʢʦʡ ʘʢ-

ʚʘʪʦʨʠʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʣʦʨʦʬʠʣʣʘ çʘè, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ 

ʢʘʯʝʩʪʚʦ ʚʦʜ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ. 

ʆʜʥʦʡ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ ʦʪ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʚʦʜʦʝʤʘ ʠ ʝʛʦ ʨʝʢ-

ʨʝʘʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʪʫʨʠʟʤ, ʠʣʠ çʜʠʢʠʡ  

ʪʫʨʠʟʤè. ʇʨʠ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʤ ʪʫʨʠʟʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʥʦʩʠʪ ʩʣʫʯʘʡʥʳʡ (ʩʪʠʭʠʡʥʳʡ) 

ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʚʦʜ (ʪʘʢ 

ʩʪ. 68 ʠ ʩʪ. 17, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʠʙʨʝʞʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴ-
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ʰʠʤ/ʤʝʥʴʰʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ). ʂʨʦʤʝ ʵʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʪʫʨʠʟʤʘ ʷʚʣʷ-

ʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠ ʨʘʟʤʝʨʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ. ʇʨʠ 

çʜʠʢʦʤ ʪʫʨʠʟʤʝè ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʢʠʝ-ʣʠʙʦ ʵʣʝʤʝʥʪʳ ʦʙʫʩʪʨʦʡʩʪʚʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʉ ʨʦʩʪʦʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ ʥʝʢʦʥ-

ʪʨʦʣʠʨʫʝʤʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ (ʩʦʩʪʘʚʣʷʶʪ ʜʦ 70% 

ʦʪ ʚʩʝʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ). ʈʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʠ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʧʦʪʦʢ ʪʫʨʠ-

ʩʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʊʘʢ, ʟʘ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʧʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʜʘʥʥʳʤ ʥʘ ʧʦʙʝʨʝʞʴʝ ɺʠʰʪʳʥʝʮʢʦʛʦ ʦʟʝʨʘ ʦʪʜʳʭʘʝʪ çʜʠʢʠʤè ʩʧʦ-

ʩʦʙʦʤ ʜʦ 10 ʪʳʩ. ʯʝʣʦʚʝʢ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʧʨʠʚʥʦʩʠʪ ʝʱʝ 

ʦʢʦʣʦ 100 ʢʛ [8] ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ, ʯʪʦ ʤʦʞʝʪ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʵʢʦʩʠʩʪʝʤʳ. 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʣʝʪʥʠʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʪʘʥʮʠʷʭ ʚʙʣʠʟʠ ʙʘʟ 

ʦʪʜʳʭʘ ʧʦʢʘʟʘʣ ʠʟʙʳʪʦʯʥʳʡ ʨʦʩʪ ʩʠʥʝ-ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʭʣʦʨʦʬʠʣʣʘ çʘè ʠ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ. ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʪʠʭ ʞʝ 

ʩʪʘʥʮʠʷʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʚʳʰʝʥʠʝʤ ʇɼʂ (ʧʨʝʚʳʰʝʥʳ ʥʦʨʤʘʪʠʚʳ ʜʣʷ ʚʦʜʦ-

ʝʤʦʚ ʚʳʩʰʝʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ 

ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ ʧʨʠ ʝʞʝʛʦʜʥʦ ʚʦʟʨʘʩʪʘʶʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʜʳʭʘʶʱʠʭ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʟʦʥ ʧʠ-

ʢʦʚʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ) ʠ ʫʚʝʣʠʯʝʥʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʨʝʘʮʠ-

ʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫʚʝ-

ʣʠʯʠʚʘʶʱʝʛʦʩʷ ʧʦʪʦʢʘ ʪʫʨʠʩʪʦʚ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʜʳʭʘʶʱʠʭ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʜʦʩ-

ʪʫʧʥʳʝ ʤʝʩʪʘ ʦʪʜʳʭʘ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʙʨʝʞʥʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʦʟʝʨʘ ʜʦʣʞʥʦ ʩʪʨʦʠʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 
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(ʂɸʃʀʅʀʅɻʈɸɼʉʂɸʗ ʆɹʃɸʉʊʔ) 
 

ʆʟʝʨʦ ɺʠʰʪʳʥʝʮʢʦʝ ï ʦʣʠʛʦʪʨʦʬʥʳʡ ʚʦʜʦʝʤ, ʵʢʦʩʠʩʪʝʤʘ, ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠʩʧʳʪʳ-

ʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʆʜʥʠʤ ʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʚʦʜʦʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʧʫʣʷʮʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʨʘʟʤʝʨʥʦ-ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʚʝʩʦʚʦʡ ʨʦʩʪ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʫʭʫʜʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦ-

ʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʦʣʠʛʦʪʨʦʬʥʳʭ ʦʟʝʨ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ɽʚʨʦʧʳ, ʜʘʣʴʥʝʡʰʝʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʧʫʣʷʮʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ. 

ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʪʘʙʠʣʠ-

ʟʘʮʠʠ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 
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STATUS OF POPULATION OF VENDACE (COREGONUS ALBULA, L)  

IN LAKE VISHTYNETSKOE (KALININGRAD REGION)  
 

Lake Vishtynetskoe is an oligotrophic waterbody, which ecosystem has been experiencing an increase in an-

thropogenic pressure in the last decade. One of the indicators for assessing the impact of intensification of eco-

nomic activity in the coastal part of this lake may be a population of vendace. Within the framework of the study, 

such structural and biological indicators as: size-age structure, weight growth and sex ratio have been considered, 

since it is the change in these parameters that may indicate deterioration of the ecological state of the reservoir. 

Based on the results obtained, it has been concluded that the population of European vendace is in a satisfactory 

state. However, as experience of oligotrophic lakes in the North-West of Europe shows, a further increase in the 

anthropogenic load may lead to the degradation of vendace population. Therefore, at present, it is necessary to 

develop environmental measures and recommendations for stabilizing the level of anthropogenic load. 

 

Key words: vendace, Lake Vishtynetskoe, structural and biological parameters, fecundity. 

 

 
ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʣʠʛʦʪʨʦʬ-

ʥʳʭ, ʷʚʣʷʶʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʘʢʚʘʪʦʨʠʷʭ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʚʦʜʦʩʙʦʨʘ, 

ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʩʪʫʧʣʝʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʤʝ-

ʰʘʪʝʣʴʩʪʚʦ ʥʘʨʫʰʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚʦʜʦʝʤʦʚ, ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʪʨʦʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ  

ʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʛʠʜʨʦʙʠʦʥʪʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʨʦʩʪʘ ʧʨʦʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʙʠʦʨʝʩʫʨʩʳ,  

ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʨʳʙʥʦʝ ʥʘʩʝʣʝʥʠʝ ʧʨʝʩʥʦʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʛʫʪ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜ-

ʥʫʶ ʵʢʦʩʠʩʪʝʤʫ. 
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ɽʚʨʦʧʝʡʩʢʘʷ ʨʷʧʫʰʢʘ, Coregonus albula L., ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʭʪʠʦ-

ʬʘʫʥʳ, ʷʚʣʷʷʩʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʦʝʤʘʭ ʧʨʦʤʳʩʣʦʚʳʤ ʚʠʜʦʤ, ʚʩʪʫʧʘʶʱʠʤ ʚ ʩʣʦʞʥʳʝ ʙʠʦʪʠʯʝ-

ʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʙʠʦʮʝʥʦʟʘ. 

ʅʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʩʚʦʝʛʦ ʘʨʝʘʣʘ, ʚʢʣʶʯʘʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʫʶ ʦʙʣʘʩʪʴ, ʨʷʧʫʰʢʘ ʷʚʣʷʝʪʩʷ 

ʮʝʥʥʳʤ ʧʨʦʤʳʩʣʦʚʳʤ ʚʠʜʦʤ, ʦʙʣʘʜʘʶʱʠʤ  ʚʳʩʦʢʦʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. ʆʜʥʘʢʦ  

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʦʝʤʘʭ ʘʨʝʘʣʘ ʚ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʫʣʦʚʳ ʨʷʧʫʰʢʠ ʧʘʜʘʶʪ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ ʨʷʧʫʰʢʠ ʵʪʠʭ ʦʟʝʨ ʥʘʭʦʜʷʪʩʷ ʚ ʜʝʧʨʝʩʩʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ [1ï3], ʯʪʦ ʩʚʷ-

ʟʘʥʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʵʪʠ ʦʟʝʨʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ (ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʝʚʨʦʧʝʡʩʢʘʷ ʨʷʧʫʰʢʘ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʚʠʜʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʠʪʘʝʪ ʪʦʣʴʢʦ ʚ ʦʟ. ɺʠʰʪʳʥʝʮʢʦʤ, ʛʜʝ ʦʪʥʦʩʠʪʩʷ ʢ ʚʠʜʘʤ-ʠʥʜʠʢʘʪʦʨʘʤ ʵʪʦʛʦ ʦʟʝʨʘ 

ʢʘʢ ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʚʦʜʦʝʤʘ ʩʠʛʦʚʦʛʦ ʪʠʧʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʵʪʦ ʮʝʥʥʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʧʦʧʫʣʷʮʠʷ, 

ʢʦʪʦʨʘʷ ʚ ʩʠʣʫ ʚʳʩʦʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʢʦʨʦʪʢʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʥʝ ʦʙʣʘʜʘʝʪ 

ʩʪʘʙʠʣʴʥʳʤ ʧʦʧʦʣʥʝʥʠʷʤ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʟʤʝʥʝʥʠʶ ʘʙʠʦʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʛʨʘʤʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʡ ʨʷ-

ʧʫʰʢʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʦʝʤʦʚ ʘʨʝʘʣʘ ʦʙʠʪʘʥʠʷ ʝʝ ʫʣʦʚʳ ʧʦʜʚʝʨʛʣʠʩʴ ʩʠʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ, ʠʟ 

ʥʝʢʦʪʦʨʳʭ ʦʟʝʨ ʦʥʘ ʠ ʚʦ ʚʩʝ ʠʩʯʝʟʣʘ (ʦʟʝʨʘ ʐʦʪʣʘʥʜʠʠ) [1ï3]. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ-

ʯʠʥʘ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ  ï ʧʦʧʫʣʷʮʠʠ ʨʷʧʫʰʢʠ ʵʪʠʭ ʦʟʝʨ ʥʘʭʦʜʷʪʩʷ ʚ ʜʝʧʨʝʩʩʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʚ ʩʚʷʟʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʟʝʨʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ (ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ, 

ʩʦʢʨʘʱʝʥʠʝ ʥʝʨʝʩʪʦʚʳʭ ʧʣʦʱʘʜʝʡ, ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ ʚʦʜʦʝʤʘ). ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʘ ʦʟ. ɺʠʰʪʳʥʝʮʢʦʤ [4], ʯʪʦ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʥʘ ʧʦʧʫʣʷʮʠʶ ʨʷʧʫʰʢʠ. ʇʦʵʪʦʤʫ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʧʫʣʮ̫ʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʘʥʘʣʠʟʘ 

ʚʣʠʷʥʠʷ ʥʘ ʥʝʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʵʪʦʛʦ ʚʠʜʘ ʠ ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʧʨʦʤʳʩʣʫ. 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʦʙʨʘʥ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ ʚ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2016 ʛʛ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ ʧʨʦʤʝʨʝʥʦ 53 ʪʳʩ. ʵʢʟ., 

ʥʘ ʧʦʣʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʣrʦ ʚʟʷʪʦ ʙʦʣʝʝ 2 ʪʳʩ. ʵʢʟ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʦʙʣʦʚʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʟʦʥʝ ʪʠʧʠʯʥʳʭ ʙʠʦʪʦʧʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫ-

ʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʠʜʦʚʦʛʦ ʠ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʨʷʧʫʰʢʠ ʚ ʮʝ-

ʣʦʤ ʧʦ ʚʦʜʦʝʤʫ. ɺʩʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʫʣʦʚʘʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʢ ʦʙ-

ʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʜʣʠʥʘ ʩʝʪʠ 25 ʤ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʦʚʘ ï ʩʫʪʢʠ [5]. 

ʆʙʣʦʚʳ ʧʨʦʤrʩʣʦʚʦʡ ʯʘʩʪʠ ʧʦʧʫʣʷ-

ʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʢʦʤʧʣʝʢʩʦʤ ʨʘʟʥʦ-

ʪʠʧʥʳʭ ʦʨʫʜʠʡ ʣʦʚʘ (ʩʪʘʚʥʳʝ ʩʝʪʠ 

ʷʯʝʝʡ ʦʪ 10 ʜʦ 20 ʤʤ), ʠʤʝʶʱʠʭ ʨʘʟ-

ʥʳʝ ʩʝʣʝʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʠʞʝ 

ʨʠʩʫʥʢʘ (ʨʠʩ. 1), ʜʦʣʷ (ʧʦ ʯʠʩʣʝʥʥʦ-

ʩʪʠ ʠ ʧʦ ʙʠʦʤʘʩʩʝ) ʨʷʧʫʰʢʠ ʚ ʫʣʦʚʘʭ 

ʚ ʦʟ. ɺʠʰʪʳʥʝʮʢʦʤ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ  

(ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ) ï 41,8%. ʕʪʦ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʜʘʥ-

ʥʦʛʦ ʚʠʜʘ ʚ ʚʦʜʦʝʤʝ. ʇʦ ʙʠʦʤʘʩʩʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʨʷʧʫʰʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ, 

ʘ ʝʝ ʙʠʦʤʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 13,9%, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʤʘʣʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʘʩʩʦʡ 

ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʚʦʜʦʝʤʝ (ʤʘʩʩʘ ʚ ʨʝʜʢʦʤ ʩʣʫʯʘʝ ʧʨʝʚʳʰʘʝʪ 40 ʛ). 

ɸʥʘʣʠʟ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʠ ʜʦʣʠ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʚ ʧʝʨʠʦʜ 

ʩ 2007 ʧʦ 2016 ʛʛ. (ʨʠʩ. 2) ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʫʣʦʚʘʭ, ʘ ʪʘʢʞʝ ʟʘʤʝʪʥʳʝ ʢʦʣʝ-

ʙʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʤʝʥʦʡ ʧʦʢʦʣʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʦ ʙʠʦʤʘʩʩʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʘʥʘʣʠʟ  ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʨ̫ -

ʧʫʰʢʠ ʚ ʫʣʦʚʘʭ 20ï24 ʛ. 

 

 

 
ʈʠʩ. 1.  ɼʦʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ  

ʚ ʦʟʝʨʝ ɺʠʰʪʳʥʝʮʢʦʤ ʚ 2007ï2016 ʛʛ., %  

ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ 
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʚʨʦ-

ʧʝʡʩʢʘʷ ʨʷʧʫʰʢʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ 

ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴ-

ʰʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʝʣʘ-

ʛʠʯʝʩʢʠʡ ʩʪʘʡʥʳʡ ʚʠʜ, ʦʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʜʦʣʷ (ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʦ ʙʠʦʤʘʩʩʝ) ʚ ʫʣʦʚʘʭ 

ʚ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʚʦʜʦʝʤʘ (ʥʘʜ ʛʣʫʙʠ-

ʥʘʤʠ ʙʦʣʝʝ 15 ʤ) (ʨʠʩ. 3). ʄʝʞʛʦʜʦ-

ʚʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ, ʢʘʢ ʫʞʝ ʛʦʚʦ-

ʨʠʣʦʩʴ ʚʳʰʝ, ʩʦ ʩʤʝʥʦʡ ʧʦʢʦʣʝʥʠʡ 

ʨʘʟʣʠʯʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʧʫʣʷʮʠʠ, ʨʝʘʛʠʨʫʶʱʝʡ ʥʘ ʫʚʝʣʠʯʠ-

ʚʘʶʱʫʶʩʷ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ 

ʥʘ ʚʦʜʥʳʡ ʦʙʲʝʢʪ, ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨʥʦ-

ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʥʝ ʥʘ ʚʩʝʭ ʚʦʜʦ-

ʝʤʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʧʨʦʤʳʩʝʣ, 

ʧʨʦʠʟʚʦʜʷʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦ-

ʨʠʥʛ, ʩʫʜʠʪʴ ʦ ʚʣʠʷʥʠʠ ʧʨʦʮʝʩʩʦʚ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʵʪʠʭ ʦʙʲ-

ʝʢʪʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʫʣʦʚʦʚ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳʭ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ. ɼʣʷ 

ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ ʪʘʢʠʤ ʙʠʦʠʥʜʠʢʘ-

ʪʦʨʦʤ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʫʣʦʚʳ ʝʚʨʦʧʝʡ-

ʩʢʦʡ ʨʷʧʫʰʢʠ. 

ʈʘʟʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ 

ʨʷʧʫʰʢʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʚʦʜʦʝʤʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʧʘʟʦʥʦʤ ʜʣʠʥ ʦʪ 7 

ʜʦ 19 ʩʤ. ʆʩʦʙʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠ-

ʥʦʡ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʜʢʦ (0,05% ʦʪ ʚʩʝʛʦ 

ʫʣʦʚʘ). ʇʨʠ ʵʪʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʦʙʠ 

ʩ ʜʣʠʥʘʤʠ 12ï14 ʩʤ (ʚ ʩʨʝʜʥʝʤ 65%) 

(ʨʠʩ. 4). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦ-

ʛʣʫʙʠʥʥʦʛʦ ʪʨʘʣʘ ʜʣʷ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙ-

ʣʦʚʦʚ ʩ 2011 ʛ. ʚ ʨʘʟʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʧʦʚ̫ʠʣʠʩʴ ʦʩʦʙʠ ʩ ʜʣʠʥʦʡ 4ï7 ʩʤ, ʥʦ 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʰʴ 

ʜʘʥʥʳʝ ʫʣʦʚʦʚ ʩʪʘʚʥʳʤʠ ʩʝʪʷʤʠ.  

ʈʘʟʤʝʨʥʳʝ ʛʨʫʧʧʳ ʩ 16 ʜʦ 19 ʩʤ ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 2% ʦʪ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩ ʚʳʩʦʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʵʪʠʭ ʦʩʦʙʝʡ 

ʦʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʚʥʫʪʨʠʧʦʣʦʩʪʥʳʤʠ ʧʘʨʘʟʠʪʘʤʠ.  

ɺ ʧʝʨʠʦʜ ʩ 2007 ʧʦ 2016 ʛʛ. ʨʘʟʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʘ [7]. ɼʦʤʠʥʠʨʫʶ-

ʱʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʧʦʧʫʣʷʮʠʠ ʷʚʣʷʶʪʩʷ ʦʩʦʙʠ ʩ ʨʘʟʤʝʨʘʤʠ 11, 12 ʠ 13 ʩʤ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʝ ʛʨʫʧʧʳ ʤʝʥʷʣʠʩʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʞʛʦʜʦʚʦʡ 

ʜʠʥʘʤʠʢʦʡ ʧʦʧʦʣʥʝʥʠʷ. 

ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʣʘʚʣʠʚʘʝʤʦʡ ʯʘʩʪʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʨʫʜʠʷʤʠ ʣʦʚʘ ʧʦʧʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʧʷʪʴʶ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ. ɼʦʤʠʥʠʨʫʶʱʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ ʷʚʣʷʝʪʩʷ ʦʩʦʙʠ ʩ ʚʦʟʨʘʩʪʦʤ  

3 ʛʦʜʘ (58%), ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʠ ʦʩʦʙʠ ʩʦʩʪʘʚʣʷʶʪ ʠ ʦʩʥʦʚʥʫʶ ʧʨʦʤʳʩʣʦʚʫʶ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ [8]. 

ɼʘʥʥʘʷ ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ ʩ ʚʦʟʨʘʩʪʦʤ 3 ʠ 4 ʛʦʜʘ. ʆʜʥʘʢʦ 

 
ʈʠʩ. 2. ʄʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʜʦʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ  

ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʚ ʦʟʝʨʝ ɺʠʰʪʳʥʝʮʢʦʤ  

ʚ 2007ï2016 ʛʛ., % ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ 

 

 
ʈʠʩ. 3. ʄʝʞʛʦʜʦʚʘʷ ʜʠʥʘʤʠʢʘ ʜʦʣʠ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ  

ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʚ ʧʝʣʘʛʠʘʣʝ ʚ ʦʟʝʨʝ ɺʠʰʪʳʥʝʮʢʦʤ  

ʚ 2007ï2016 ʛʛ., % ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ 

 

 
ʈʠʩ. 4  ʈʘʟʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ  

ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʚ  ʦʟʝʨʝ ɺʠʰʪʳʥʝʮʢʦʤ  

ʚ ʧʝʨʠʦʜ ʩ 2007ï2016 ʛʛ. [6] 
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ʵʪʠ ʢʦʣʝʙʘʥʠʷ ʥʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚ ʨʘʡʦʥʝ 1-2%. ʅʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʚʦʟʨʘʩ-

ʪʥʳʭ ʛʨʫʧʧ ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʣʠʯʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦʢʦʣʝʥʠʡ.  

ɺʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʧʫʣʷʮʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ ʠʟʤʝʥʷʣʠʩʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʊʘʢ, 

ʚʝʩ ʦʩʦʙʝʡ ʨʷʧʫʰʢʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʠʟʤʝʥʷʣʩʷ ʦʪ 9 ʜʦ 53 ʛ. ʄʠʥʠʤʘʣʴʥʳʡ ʚʝʩ ʙʳʣ ʦʪʤʝ-

ʯʝʥ ʫ ʩʘʤʢʠ ï 9 ʛ. ɼʣʷ ʩʘʤʮʦʚ ʤʠʥʠʤʘʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʠʣ 10 ʛ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʝʩ ʥʘʙʣʶʜʘʣʩʷ 

ʫ ʩʘʤʮʦʚ ʚ ʧʷʪʠʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʠ ʩʦʩʪʘʚʣʷʣ 53 ʛ.  

ɺ ʚʝʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʢʘʢ ʠ ʚ ʨʘʟʤʝʨʥʳʭ, ʫ ʩʘʤʮʦʚ ʦʪʤʝʯʘʣʦʩʴ ʦʧʝʨʝʞʝʥʠʝ ʚʝʩʦʚʦʛʦ ʨʦʩʪʘ 

ʩʘʤʦʢ ʚ ʚʝʩʝ ʥʘ ʧʝʨʚʳʭ ʛʦʜʘʭ ʞʠʟʥʠ, ʘ ʟʘʪʝʤ ʩʘʤʢʠ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʯʝʤ ʩʘʤʮʳ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʤʝʯʘʣʘʩʴ ʧʦ ʜʘʥʥʳʤ 2007 ʛ., ʚ 2008 ʛ. ʵʪʘ ʪʝʥ-

ʜʝʥʮʠʷ ʦʪʤʝʯʘʣʘʩʴ ʣʠʰʴ ʩ ʯʝʪʳʨʝʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ (ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʩʘʤʦʢ ï 32,3 ʛ, ʩʘʤʮʦʚ ï 30,8 ʛ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦ ʚʝʩʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʟʤʝʥʷʣʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʠʥʪʝʨʚʘ-

ʣʝ ʦʪ 0 ʜʦ 93,1%. 

ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (0%) ʚ ʛʦʜʫ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʩʘʤʦʢ ʥʘ ʚʪʦʨʦʤ ʠ ʧʷʪʦʤ ʛʦʜʫ ʞʠʟʥʠ, 

ʘ ʪʘʢʞʝ ʫ ʧʷʪʠʣʝʪʦʢ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʦʙʦʠʭ ʧʦʣʦʚ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʙʣʶʜʘʣʠʩʴ 

ʫ ʩʘʤʦʢ ʠ ʩʦʩʪʘʚʠʣʠ 88,5% (ʯʝʪʳʨʝʭʣʝʪʢʠ), ʘ ʪʘʢ-

ʞʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʦʙʦʠʭ ʧʦʣʦʚ ʫ ʪʨʝʭʣʝʪʦʢ ï 

93,1%, ʪʦʛʜʘ ʢʘʢ ʫ ʩʘʤʮʦʚ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ï 57,2% (ʪʨʝʭʣʝʪʢʠ). 

ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʠʥʘ-ʤʘʩʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʪʝʧʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ y = 0,0127x
2,8984 

ʚ ʥʘʠʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʘʩʩʳ ʨʷʧʫʰ-

ʢʠ ʦʪ ʝʝ ʜʣʠʥʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ (r = 0,96). 

ʇʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ 

ʩʪʘʙʠʣʴʥʘ (ʨʠʩ. 5). ʇʦʣ ʨʷʧʫʰʢʠ ʥʘʯʠʥʘʝʪ ʨʘʟʣʠ-

ʯʘʪʴʩʷ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ ʧʨʠ ʜʣʠʥʝ 10ï12 ʩʤ, 

ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʥʘʯʠʥʘʝʪʩʷ ʛʝʥʝʨʘʪʠʚʥʳʡ ʨʦʩʪ (ʩʪʘʜʠʷ ʟʨʝʣʦʩʪʠ II). ʄʘʩʩʦʚʦʝ 

ʩʦʟʨʝʚʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʪʦʨʦʤ ï ʪʨʝʪʴʝʤ ʛʦʜʘʭ ʞʠʟʥʠ.  

ʀʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʣʦʚ ʧʦ ʚʦʟʨʘʩʪʘʤ ʩʚʷʟʘʥʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʘʢʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʦʣʘ 

ʚ ʧʦʢʦʣʝʥʠʠ. ʊʘʢ, ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ ʚ 2007 ʛ. ʙʳʣʦ ʙʦʣʴʰʝ ʩʘʤʮʦʚ, ʘ ʚ 2008 ʛ.ʵʪʦ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʪʨʝʪʴʝʤ ʛʦʜʫ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʦ ʦʜʥʦ ʧʦʢʦʣʝʥʠʝ 2004ï2005 ʛʛ. 

ʅʘʙʣʶʜʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʟʨʝʚʰʠʭ ʦʩʦʙʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʪʦ 

ʝʩʪʴ ʤʘʩʩʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ ʦʙʦʠʭ ʧʦʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʪʦʨʦʤ ï ʪʨʝʪʴʝʤ ʛʦʜʫ ʞʠʟʥʠ. ɺ ʧʷʪʠʣʝʪ-

ʥʝʤ ʚʦʟʨʘʩʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʩʘʤʢʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʪʝʨʠʘʣʘ. ʄʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʘ ʛʦʜʘ ʫ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 3-  ̫ʩʪʘʜʠʷ ʟʨʝʣʦʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʣʦʚʦʚ ʚ 2008 ʛ. ʚʧʝʨʚʳʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝ-

ʨʝʩʪʠʣʠʱʘ ʨʷʧʫʰʢʠ ʥʘ ʨʦʩʩʠʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʟʝʨʘ (ʨʘʡʦʥ ʊʠʭʦʡ ʙʫʭʪʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʲʝʤʢʠ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʥʝʨʝʩʪʠʣʠʱʝ 1:2. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʜʣʷ ʥʝʨʝʩʪʦʚʦʛʦ ʩʪʘʜʘ ʩʦʩʪʘʚʠʣʘ 13,1 ʩʤ. ʄʠʥʠʤʘʣʴʥʘʷ ʦʪʤʝ-

ʯʝʥʥʘʷ ʜʣʠʥʘ ʥʘ ʥʝʨʝʩʪʠʣʠʱʝ 10,9 ʩʤ (ʜʚʫʭʣʝʪʦʢ). ɼʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʜʣʠʥʳ ʥʘ ʥʝʨʝʩʪʠʣʠʱʝ 

ʩʦʩʪʘʚʠʣ ʦʪ 11 ʜʦ 16 ʩʤ. ʇʨʦʙʳ ʥʘ ʧʣʦʜʦʚʠʪʦʩʪʴ ʙʳʣʠ ʚʟʷʪʳ ʫ ʩʘʤʦʢ ʯʝʪʳʨʝʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, 

ʧʦʵʪʦʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʥʠʭ ʥʝ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʪʤʝʯʝʥʥʘʷ ʘʙʩʦ-

ʣʶʪʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʚ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʘʭ ʩʦʩʪʘʚʠʣʘ 5175 ʰʪ. (ʩʘʤʢʘ ʜʣʠʥʦʡ 16,4 ʩʤ), 

ʤʠʥʠʤʘʣʴʥʘʷ ï 3925 ʰʪ. (ʜʣʠʥʘ 13,5 ʩʤ). ʉʨʝʜʥʷʷ ʘʙʩʦʣʶʪʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 4716 ʰʪ.  ʉʨʝʜʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣʘ 

140 ʰʪ./ʛ.  

ɽʚʨʦʧʝʡʩʢʘʷ ʨʷʧʫʰʢʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʜʥʦʤ ʙʠʦʮʝʥʦʟʝ ʦʟ. ɺʠʰʪʳʥʝʮʢʦʛʦ, ʦʩʦʙʝʥʥʦ 

ʚ ʧʝʣʘʛʠʘʣʝ ʦʟʝʨʘ, ʛʜʝ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ (% ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, % ʧʦ ʙʠʦʤʘʩʩʝ). ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʨʘʟʤʝʨʥʦ-

ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʚʝʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ), ʥʘʙʣʶʜʘʶʪʩʷ ʤʝʞʛʦʜʦʚʳʝ ʨʘʟ-

ʣʠʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʤʝʥʦʡ ʧʦʢʦʣʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʚ ʮʝʣʦʤ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ-

ʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ [9]. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥ-

ʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ ʥʘʭʦʜʠʪʩʷ 

ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʦʣʠʛʦʪʨʦʬʥʳʭ ʦʟʝʨ ʉʝʚʝʨʦ-

ɿʘʧʘʜʘ ɽʚʨʦʧʳ [1ï3], ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʛʨʘ-

 
ʈʠʩ. 5. ʇʦʣʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʨʷʧʫʰʢʠ  

ʧʦ ʜʘʥʥʳʤ ʢʦʥʪʨʦʣʴʥʳʭ ʫʣʦʚʦʚ  

ʚ ʦʟʝʨʝ ɺʠʰʪʳʥʝʮʢʦʤ  (2007ï2016) 
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ʜʘʮʠʠ ʧʦʧʫʣʷʮʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʨʷʧʫʰʢʠ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 
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RESULTS OF BIOLOGICAL ANALYSIS OF CHUM SALMON JUVENILE  

OF THE NIKOLAEV SPRINGS (TIKHAYA, PARATUNKA RIVE R BASIN) IN 2017 

 
The paper presents the results of biological analysis of juveniles of plant and natural origin from net catches 

in April 2017. 
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ɹʘʩʩʝʡʥ ʨ. ʇʘʨʘʪʫʥʢʘ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦ-

ʩʝʡ ï ʢʝʪʳ, ʢʠʞʫʯʘ ʠ ʛʦʨʙʫʰʠ, ʘ ʚ ʦʟ. ɼʘʣʴʥʝʝ ʠ ɹʣʠʞʥʝʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʨʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʘʩʩʝʡʥ ʨʝʢʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʚʦʜʦʝʤʦʤ ʇʘʨʘʪʫʥʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʣʦʩʦʩʝʚʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ (ʨʫʯʝʡ ʊʨʝʟʫʙʮ, ʨ. ʂʘʨʳʤʰʠʥʘ), ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʚʳ-

ʨʘʱʠʚʘʥʠʠ ʤʦʣʦʜʠ ʢʝʪʳ ʠ ʢʠʞʫʯʘ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʟʘʚʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 13,3 ʤʣʥ ʵʢʟ. 

ʤʦʣʦʜʠ ʢʝʪʳ ʠ 0,2 ʤʣʥ ʵʢʟ. ʢʠʞʫʯʘ [1, 2]. 

ɽʩʣʠ ʤʦʣʦʜʴ ʢʠʞʫʯʘ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʛʥʝʟʜ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʙʘʩʩʝʡʥʫ  

ʨ. ʇʘʨʘʪʫʥʢʘ, ʛʜʝ ʥʘʛʫʣʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʪʦ ʤʦʣʦʜʴ ʢʝʪʳ ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ  

ʚ ʨʝʢʝ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʘ ʥʘʯʠʥʘʝʪ ʢʘʪʦʜʨʦʤʥʫʶ ʤʠʛʨʘʮʠʶ ʚ ʘʧʨʝʣʝ ï ʤʘʝ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ 

ʧʨʠʫʨʦʯʝʥ ʪʘʢʞʝ ʚʳʧʫʩʢ ʤʦʣʦʜʠ ʢʝʪʳ ʩ ʨʳʙʦʚʦʜʥʦʛʦ ʟʘʚʦʜʘ [1ï3]. ʂʝʪʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʚʦ-

ʜʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʧʝʨʠʦʜ ʩʢʘʪʘ ʟʘʥʠʤʘʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʚʠʜʘ ʙʠʦʪʦʧʳ,  

ʛʜʝ ʢʦʨʤʠʪʩʷ [1, 2]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʜʠ ʢʝʪʳ ʥʘ 

ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ ʙʘʩʩʝʡʥʘ ʨ. ʇʘʨʘʪʫʥʢʘ (ʅʠʢʦʣʘʝʚʩʢʠʝ ʢʣʶʯʠ) ʚʝʩʥʦʡ 2017 ʛ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣ ʫʣʦʚ ʤʦʣʦʜʠ ʣʦʩʦʩʝʡ 27 ʘʧʨʝʣʷ 2017 ʛ. ʥʘ ʅʠʢʦʣʘ-

ʝʚʩʢʠʭ ʢʣʶʯʘʭ (ʨ. ʊʠʭʘʷ, ʙʘʩʩʝʡʥ ʨ. ʇʘʨʘʪʫʥʢʘ) (ʨʠʩ. 1), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʧʦʩ. ʅʠʢʦʣʘʝʚ-

ʢʘ. ʄʦʣʦʜʴ ʙʳʣʘ ʦʪʣʦʚʣʝʥʘ ʟʘ ʦʜʠʥ ʟʘʤʝʪ ʤʘʣʴʢʦʚʦʛʦ ʥʝʚʦʜʘ ʜʣʠʥʦʡ 6 ʤ ʠ ʩ ʷʯʝʝʡ 5 ʤʤ ʚ ʣʠʪʦ-

ʨʘʣʴʥʦʡ ʟʦʥʝ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʣʦʚʣʝʥʦ 623 ʵʢʟ. ʋʣʦʚ ʨʘʟʙʠʨʘʣʩʷ ʧʦ ʚʠʜʘʤ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [4] ʧʨʦʚʦʜʠʣʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʤʘʩʩʦʚʳʡ ʧʨʦʤʝʨ. ɺʦʟʨʘʩʪ  

ʫ ʤʦʣʦʜʠ ʢʝʪʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʯʝʰʫʝ ʧʦʜ ʙʠʥʦʢʫʣʷʨʦʤ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝ-

ʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Excel. 
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ʈʠʩ. 1. ʅʠʢʦʣʘʝʚʩʢʠʝ ʢʣʶʯʠ (ʨ. ʊʠʭʘʷ, ʙʘʩʩʝʡʥ ʨ. ʇʘʨʘʪʫʥʢʘ) 

 

ʋʣʦʚ ʤʘʣʴʢʦʚʦʛʦ ʥʝʚʦʜʘ ʚʢʣʶʯʘʣ ʤʦʣʦʜʴ ʪʨʝʭ ʚʠʜʦʚ ʨʳʙ: ʢʝʪʳ ï 93,7%, ʢʠʞʫʯʘ ï 0,5%  

ʠ ʛʦʣʴʮʘ ï 5,8%. ʇʦʩʢʦʣʴʢʫ ʤʦʣʦʜʴ ʢʝʪʳ ʚ ʫʣʦʚʝ ʦʢʘʟʘʣʘʩʴ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʚ, ʠ ʦʥʘ ʙʳʣʘ 

ʚʳʣʦʚʣʝʥʘ ʚʙʣʠʟʠ ʢʝʪʦʚʳʭ ʥʝʨʝʩʪʠʣʠʱ, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʠʤʝʥʥʦ 

ʥʘ ʥʝʝ. ʂ ʪʦʤʫ ʞʝ, ʢ ʤʦʤʝʥʪʫ ʦʙʣʦʚʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʇʘʨʘʪʫʥʢʘ ʫʞʝ ʥʘʭʦʜʠʣʘʩʴ ʤʦʣʦʜʴ ʟʘʚʦʜʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʚ ʧʝʨʠʦʜ ʩ 11 ʧʦ 26 ʘʧʨʝʣʷ 2017 ʛ.  

ɸʥʘʣʠʟ ʨʘʟʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʠʥʘ ʤʦʣʦʜʠ ʢʝʪʳ ʚ ʅʠʢʦʣʘʝʚʩʢʠʭ ʢʣʶʯʘʭ ʭʘʨʘʢ-

ʪʝʨʠʟʦʚʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ, ʧʨʠ ʢʦʣʝʙʘʥʠʠ ʦʪ 3,7 ʜʦ 6,5 ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʩʦʩʪʘʚ-

ʣʷʣʘ 4,7 ʩʤ (ʨʠʩ. 2, ʘ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʂʘʤʯʘʪʅʀʈʆ ʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ ʢʝʪʳ ʧʨʠ ʝʝ ʚʳʧʫʩʢʝ ʠʟʤʝʥʷʣʠʩʴ ʦʪ 4,3 ʜʦ 5,8 ʩʤ, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 

5,1 ʩʤ (ʨʠʩ. 2, ʙ). 

ʄʘʩʩʘ ʪʝʣʘ ʤʦʣʦʜʠ ʢʝʪʳ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʣʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦ-

ʩʪʴʶ (ʨʠʩ. 2, ʙ). ʊʘʢ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ʢʝʪʳ ʚ ʫʣʦʚʝ ʤʘʣʴʢʦʚʦʛʦ ʥʝʚʦʜʘ ʩʦʩʪʘʚʣʷʣʘ 1,17 ʛ ʧʨʠ 

ʢʦʣʝʙʘʥʠʷʭ ʦʪ 0,41 ʜʦ 2,98 ʛ. ʄʘʩʩʘ ʞʝ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 0,40 ʜʦ 1,87, ʩʦʩʪʘʚʣʷʷ 

ʚ ʩʨʝʜʥʝʤ ï 1,13 ʛ.  

 

 
ʈʠʩ. 2. ʈʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʠ ʢʝʪʳ: 

ʘ ï ʜʣʠʥʘ, ʩʤ; ʙ ï ʤʘʩʩʘ, ʛ 

 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʦʙʝ ʩ ʅʠʢʦʣʘʝʚʩʢʠʭ ʢʣʶʯʝʡ ʜʦʤʠʥʠʨʦʚʘʣʠ ʩʘʤʢʠ ï 
56%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ, ʥʘʦʙʦʨʦʪ, ʩʘʤʮʳ ï 65%; ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʮʦʚ ʩʨʝʜʠ 

ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ ʦʪʤʝʯʘʣʠ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [5]. 

ɺʩʷ ʤʦʣʦʜʴ ʢʝʪʳ ʠʟ ʧʨʦʙʳ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʦʡ ï 0+ (ʩʝʛʦʣʝʪʢʠ), 

ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʯʝʰʫʠ ʨʘʟʣʠʯʘʣʘʩʴ: ʪʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʩʢʣʝʨʠʪʦʚ ʚʘʨʴʠʨʦʚʘʣʦ 

ʦʪ 1 ʜʦ 7 (ʨʠʩ. 3). ɺ ʮʝʣʦʤ ʞʝ ʚ ʧʨʦʙʝ ʧʨʝʦʙʣʘʜʘʣʘ ʤʦʣʦʜʴ ʩ 2 ʠ 3 ʩʢʣʝʨʠʪʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

33,3 ʠ 27,8% (ʨʠʩ. 4). ʉʢʦʨʝʝ ʚʩʝʛʦ, ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʢʣʝʨʠʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʥʳʭ ʩʨʦ-

ʢʘʭ ʚʳʢʣʝʚʘ ʤʦʣʦʜʠ ʢʝʪʳ ʠʭ ʠʢʨʳ. 
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ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʯʝʰʫʠ ʤʦʣʦʜʠ ʢʝʪʳ ʠʟ ʅʠʢʦʣʘʝʚʩʢʠʭ ʢʣʶʯʝʡ  

(ʨ. ʊʠʭʘʷ, ʙʘʩʩʝʡʥ ʨ. ʇʘʨʘʪʫʥʢʘ) 

 

 
ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʩʢʣʝʨʠʪʦʚ ʥʘ ʯʝʰʫʝ ʦʪ ʜʣʠʥʳ ʪʝʣʘ ʤʦʣʦʜʠ ʢʝʪʳ 

 

ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʘʚʦ-

ʜʩʢʦʡ ʠ ʜʠʢʦʡ ʤʦʣʦʜʴʶ ʢʝʪʳ, ʦʙʠʪʘʶʱʝʡ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʇʘʨʘʪʫʥʢʘ ʢʘʢ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʪʘʢ 

ʠ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ [1ï7]. ʊʘʢ, ʟʘʚʦʜʩʢʘʷ ʤʦʣʦʜʴ ʧʨʝʚʦʩʭʦʜʠʪ ʜʠʢʫʶ ʢʘʢ ʧʦ ʜʣʠ-

ʥʝ, ʪʘʢ ʠ ʧʦ ʤʘʩʩʝ ʪʝʣʘ. ɺ ʥʘʰʝʡ ʧʨʦʙʝ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʮʝʣʦʤ ʥʠʞʝ, ʯʝʤ ʫ ʤʦ-

ʣʦʜʠ ʟʘʚʦʜʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

ʄʦʣʦʜʠ ʟʘʚʦʜʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʩʣʝ ʚʳʧʫʩʢʘ ʚ ʨʝʢʫ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʤʷ 

ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ [9], ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥʘ ʧʨʝʦʜʦʣʝʚʘʝʪ ʩʪʨʝʩʩ ʦʪ ʧʝ-

ʨʝʭʦʜʘ ʚ ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʥʠʷ ʠ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʢʦʨʤʘʤ [3]. ɼʣʷ ʢʝʪʳ ʇʘʨʘʪʫʥ-

ʩʢʦʛʦ ʟʘʚʦʜʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʤʝʩʪʦʤ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨ. ʂʘʨʳʤʰʠʥʘ, ʢʫʜʘ ʚʧʘʜʘʝʪ 

ʨ. ʊʨʝʟʫʙʝʮ, ʧʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʵʪʦʡ ʨʝʢʠ ʚʳʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨ. ʇʘ-

ʨʘʪʫʥʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʦʙʲʝʢʪʘ ʢʝʪʳ ï ʭʠʨʦʥʦʤʠʜ [3]. ʇʦʢʠ-

ʜʘʷ ʨ. ʂʘʨʳʤʰʠʥʘ, ʤʦʣʦʜʴ ʢʝʪʳ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʥʦ-ʤʘʩʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʝʞʝʣʠ ʧʨʠ ʚʳ-

ʧʫʩʢʝ ʩ ʇʘʨʘʪʫʥʩʢʦʛʦ ʟʘʚʦʜʘ. 

ʇʝʨʚʳʡ ʚʳʧʫʩʢ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ ʢʝʪʳ ʩʦʩʪʦʷʣʩʷ 11 ʘʧʨʝʣʷ 2017 ʛ. ʉʢʦʨʦʩʪʴ ʝʝ ʧʦʢʘʪʥʦʡ 

ʤʠʛʨʘʮʠʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʇʘʨʘʪʫʥʢʘ ʩʦʩʪʘʚʣʷʝʪ 3,3ï4 ʢʤ/ʩʫʪ [3], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ ʟʘ 5ï6 ʜʥʝʡ ʧʨʝ-

ʦʜʦʣʝʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 20 ʢʤ ʦʪ ʤʝʩʪʘ ʚʳʧʫʩʢʘ. ʈʘʩʩʪʦʷʥʠʝ ʞʝ ʦʪ ʇʘʨʘʪʫʥʩʢʦʛʦ ʣʦʩʦʩʝʚʦʛʦ ʟʘ-

ʚʦʜʘ ʜʦ ʅʠʢʦʣʘʝʚʩʢʠʭ ʢʣʶʯʝʡ ʦʢʦʣʦ 35 ʢʤ, ʠ ʚʨʷʜ ʣʠ ʟʘʚʦʜʩʢʘʷ ʤʦʣʦʜʴ ʩʤʦʛʣʘ ʧʨʝʦʜʦʣʝʪʴ ʵʪʦ 

ʨʘʩʩʪʦʷʥʠʝ ʢ ʤʦʤʝʥʪʫ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʅʠʢʦʣʘʝʚʩʢʠʭ ʢʣʶʯʘʭ. ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʠʟʣʦʞʝʥʥʦʛʦ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʅʠʢʦʣʘʝʚʩʢʠʭ ʢʣʶʯʘʭ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ʥʘʭʦʜʠʣʘʩʴ ʤʦʣʦʜʴ ʪʦʣʴʢʦ  

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ.  
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PLANKTON MICROALGAE FLORA OF THE AVACHA BAY IN 2017 

 
The taxonomic list of plankton microalgae, obtained as a result of phytoplankton examination in the Avacha 

Bay in 2017 is provided. Based on ecological and geographic characterization of microalgae it is shown that dur-

ing the whole period of monitoring (April-October) the highest number of species were neritic and boreal-polar 

species.  
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ɺʚʝʜʝʥʠʝ 

ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʦʧʠʩʘʥʘ ʚ ʣʠʪʝʨʘʪʫʨʝ [1, 2].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʥʘʯʘʣʠʩʴ ʚ ʢʦʥʮʝ XIX ʚ. ʇʝʨʚʳʝ ʦʧʫʙʣʠʢʦ-

ʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʥʘʤ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʣʠʰʴ ʜʣʷ ʥʘʯʘʣʘ  

ʍʍ ʚ., ʢʦʛʜʘ ʚ 1908 ʛ. ɸ.ɸ. ɽʣʝʥʢʠʥ ʦʧʠʩʳʚʘʣ, ʯʪʦ ʚ ʩʙʦʨʘʭ ʠʟ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʦʙʥʘʨʫʞʠʣ 

ʚ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʠʘʪʦʤʦʚʫʶ ʚʦʜʦʨʦʩʣʴ Skeletonema costatum [3]. ɺ 1987 ʛ. ʬʠʪʦʧʣʘʥʢʪʦʥ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ɻ.ɺ. ʂʦʥʦʚʘʣʦʚʦʡ, ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʭʨʘʥʠʣʩʷ ʘʨʭʠʚ-

ʥʳʡ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʡ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 300 ʚʠʜʦʚ ʠʟ 7 ʦʪʜʝ-

ʣʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʘ ʨʘʙʦʪʘ ʥʝ ʫʪʨʘʪʠʣʘ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʪʘʣʴʥʫʶ 

ʩʚʦʜʢʫ ʧʦ ʬʠʪʦʧʣʘʥʢʪʦʥʫ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ.  

ʀʥʜʠʢʘʪʦʨʥʘʷ ʨʦʣʴ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʨʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʩʥʦʚʦʜʥʳʭ 

ʚʦʜʦʝʤʦʚ ʠʟʚʝʩʪʥʘ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʪʘʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠ [13].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ 1980-ʭ ʛʦʜʘʭ ʚʳʷʚʠʣʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚ ʝʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚʳʷʚʠʪʴ ʠʥʜʠʢʘʪʦʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 2017 ʛ.  
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʈʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ 

ʥʘ ʯʝʪʳʨʝʭ ʩʪʘʥʮʠʷʭ ʚʳʜʝʣʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʦʪ ʟʦʥʳ ʚʣʠʷʥʠʷ ʨʝʯʥʳʭ ʚʦʜ (ʦʧ-

ʨʝʩʥʷʝʤʘʷ ʟʦʥʘ ï ʩʪ. 4) ʜʦ ʚʳʭʦʜʘ ʠʟ ʛʫʙʳ (ʟʦʥʘ ʟʘʪʦʢʘ ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʜ ï ʩʪ. 10). ʉʙʦʨ ʬʠʪʦ-

ʧʣʘʥʢʪʦʥʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʝʪʴʶ ɼʞʝʜʠ (ʛʘʟ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʠ 35 ʤʢʤ), ʦʙʣʘʚʣʠʚʘʣʠ ʩʣʦʡ ʦʪ ʜʥʘ 

ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ 2017 ʛ. ʚ 20-ʭ ʯʠʩʣʘʭ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ. ʇʨʦʙʳ ʬʠʢʩʠʨʦʚʘʣʠ 

40% -ʥʳʤ ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʪʘʢ, ʯʪʦʙʳ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʧʨʦʙʝ ʥʝ 

ʧʨʝʚʳʰʘʣʘ 10%. ʂʘʤʝʨʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʂʘʤ-

ʯʘʪʅʀʈʆ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ Olympuè BX43F ʧʨʠ 100- ʠ 200-ʢʨʘʪʥʳʭ ʫʚʝʣʠʯʝʥʠʷʭ. ʂʣʝʪʢʠ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʣʘʥʢʪʦʥʥʳʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʦʜʩʯʠʪʳʚʘʣʠ ʚ ʢʘʤʝʨʝ ʅʘʫʤʘʥʘ (ʦʙʲʝʤ 1 ʤʣ). ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʚʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ɸʪʣʘʩʳ [5ï7], ʦʧʨʝʜʝʣʠʪʝʣʠ 

ʠʟ ʩʝʨʠʠ çɼʠʘʪʦʤʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥè [8ï10]. ɺʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʴ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʦʧʨʝʜʝʣʷʣʠ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʥʘ ʪʦʤ ʞʝ ʤʠʢʨʦʩʢʦʧʝ ʧʨʠ 

1000-ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʚʠʜʦʚ ʧʨʦʚʝʣʠ ʩʦʛʣʘʩʥʦ ʣʠ-

ʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ [5, 6, 8, 9, 11, 12]. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, 

ʢʘʢ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʠʧʫ ʤʦʨʩʢʠʭ ʚʦʜ: ʩʦʣʥʦʚʘʪʦʚʦʜʥʳʝ, ʥʝʨʠʪʠʯʝʩʢʠʝ, ʧʘʥʪʘ-

ʣʘʩʩʥʳʝ, ʦʢʝʘʥʠʯʝʩʢʠʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʣʝʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʭ ʢ ʦʢʝʘ-

ʥʠʯʝʩʢʠʤ ʚʦʜʘʤ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʪʘʢʩʦʥʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠ-

ʫʨʦʯʝʥʥʦʩʪʴ: ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʝ, ʙʦʨʝʘʣʴʥʳʝ, ʙʦʨʝʘʣʴʥʦ-ʪʨʦʧʠʯʝʩʢʠʝ, ʢʦʩʤʦʧʦʣʠʪʳ ʠʣʠ ʚʩʝʩʚʝʪ-

ʥʳʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʠʜʳ ʩ ʧʝʨʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʪʥʦʩʷʪʩʷ ʢ ʭʦʣʦʜʥʦʚʦʜʥʳʤ, ʩ ʚʪʦʨʦʡ ï  

ʢ ʫʤʝʨʝʥʥʳʤ, ʘ ʩ ʪʨʝʪʴʝʡ ï ʢ ʪʝʧʣʦʚʦʜʥʳʤ. ʊʘʢʩʦʥʳ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʵʚʨʠ-

ʪʝʨʤʥʳʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʬʠʪʦʧʣʘʥʢʪʦʥʝ ʚ 2017 ʛ. ʙʳʣ ʚʳʷʚʣʝʥ 81 ʪʘʢʩʦʥ ʤʠʢʨʦ-

ʚʦʜʨʦʩʣʝʡ, ʠʟ ʥʠʭ 69 ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʚʠʜʘ, 11 ï ʜʦ ʨʦʜʘ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪ ʚʠʜʘʤʠ ʦʪʜʝʣ ʜʠʘʪʦʤʦ-

ʚʳʭ (Bacillariophyta) ï 56 ʪʘʢʩʦʥʦʚ, ʢ ʜʠʥʦʬʠʪʦʚʳʤ (Dinophyta) ʦʪʥʝʩʝʥ 21 ʪʘʢʩʦʥ, ʢ ʝʚʛʣʝʥʦʚʳʤ 

(Euglenjphyta) ï 1 ʪʘʢʩʦʥ ʠ ʢ ʟʦʣʦʪʠʩʪʳʤ (Chrysophyta) ï 3 ʪʘʢʩʦʥʘ (ʪʘʙʣʠʮʘ). 

ʅʝʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʤʳ (11) ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʨʦʜʘ, ʚ ʩʚʷʟʠ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʙʝʩʧʘʥʮʠʨʥʳʭ ʞʛʫʪʠʢʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʜʝʬʦʨʤʘʮʠʝʡ ʢʣʝʪʦʢ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʢʩʘʮʠʠ ʦʨʛʘʥʠʟʤʦʚ ʬʦʨʤʘʣʠʥʦʤ, ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʠʝ ʙʳʣʦ ʟʘʪʨʫʜʥʝʥʦ ʧʦ ʧʨʠʯʠʥʝ 

ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ. 
ʊʘʙʣʠʮʘ 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʚ ʧʣʘʥʢʪʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ 2017 ʛ. 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʆʧʨʝʜʝʣʝʥʳ ʜʦ ʚʠʜʘ ʅʝ ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʚʠʜʘ 

ɼʠʘʪʦʤʦʚʳʝ 50 6 

ɼʠʥʦʬʠʪʦʚʳʝ 18 3 

ʕʚʛʣʝʥʦʚʳʝ 0 1 

ɿʦʣʦʪʠʩʪʳʝ 1 2 

ɺʩʝʛʦ 69 11 
 

ɼʣʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚʧʝʨʚʳʝ ʚ 2017 ʛ. ʦʪʤʝʯʝʥʳ ʪʨʠ ʚʠʜʘ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʪʘʢʠʝ 

ʢʘʢ Actinoptychus undulatus var. tamanica, Cymbella sp., Pseudotriceratium rusticum, ʠʟ ʟʦʣʦʪʠʩʪʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʦʪʤʝʯʝʥ ʚʠʜ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʨʦʜʫ Silicocirculus. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʧʣʘʥʢʪʦʥʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ  

ʚ 2017 ʛ. 

BACILLARIOPHYTA : Achnanthes sp., Actinoptychus undulates var. tamanica Jouse, 

Asterionellopsis glacialis Castr., A. karianus Grun., Bacterosira fragilis Gran, Chaetoceros compressus 

Laud., C. concavicornis Mangin, C. debilis Cl., C. decipiens Cl., C. diadema (Ehr.) Gran, C. didymus 

Ehr., C. furcellatus Bail. emend. Peterson, C. laciniosus Sh¿tt, C. mitra (Bail.) Cl., C. socialis Laud.,  

C. teres Cl., Coscinodiscus concinnus W. Sm., C. grani Gough, Cylindrotheca closterium (Ehr.) 

Reimanet Lewin, Cymbella sp., Didymosphaenia geminate (Lyngb.) M. Shmid, Eucampia zoodiacus Ehr., 
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Fragilariopsis sp., Gyrosygma fasciola (Ehrenb.) Griffith et Henfrey, Gyrosygma sp., Leptocylindrus 

danicus Cl, L. minimus Gran, Licmophora sp., Melosira moniliformis (O. F. M¿ll.) Ag.,  

M. nummuloides Ag., M. varians Ag., Navicula directa (W. Smith) Ralfs, N. distans (W. Smith) Ralfs,  

N. grani (Jorg.) Grun, N. vanhaeffenii Gran, Navicula sp., Odontella aurita Ag., Porosira glacialis 

(Grun.) Jºrg, Pseudo-nitzschia cf. pungens (Grunow ex Cleve) Hasle, P. cf. seriata Cl., Pseudotriceratium 

rusticum (Mann) Mills, Rhizosolenia setigera Bright., Skeletonema costatum (Grev.) Cl., Staurosira 

elliptica (Schum.) Williams et Round, Stephanopixis nipponica Gran et Yendo, Synedra ulna (Nitzsch) 

Ehr., Tabellaria flocculosa (Roth) K¿tz, Thalassionema frauenfeldii (Grunow) Hallegraef, T. nitzschioides 

Grun., Thalassiosira anguste-lineata (A. Schmidt) G. Fryx. et Hasle, T. bramaputrae (Ehr.), T. gravid Cl., 

T. hyaline (Grun.) Gran, T. nordenskoldii Cl, T. rotula Meunier, Thalassiothrix longissima. 

DINOPHYTA : Alexandrium tamarense (Lebour) Balech, Amilax triacantha (Jºrg.) Sournia, Ceratium 

fusu s(Ehr.) Dujard., C. lineatum (Ehr.) Cl., C. longipes (Bail.) Gran, C. macroceros (Ehr.) Cl.,  

C. pentagonum Gour, Dinophysis acuminate Clap. et Lachm., D. norvegica Clap. et Lachm., Dinophysis 

sp., Diplopeltopsis minor (Pauls.) Pav., Dissodinium pseudolunula Swift ex Elbr. Et Dreb., Gonyaulax 

digitalis (Pouch.) Kof., Gonyaulax sp., Protoperidinium brevipes (Pauls.) Balech, P. grani (Ostf.) Balech, 

P. pallidum (Ostf.) Balech, P. pellucidum Bergh, P. puncticulatum (Pauls.) Balech, P. cf. pyriforme 

(Pauls.), Protoperidinium sp, Balech. EUGLENOPHYTA:  Euglena sp. CHRYSOPHYTA: Distephanus 

speculum (Ehr.) Haeck., Ebria tripartite (Schum.) Lemm., Silicocirculus sp. 

ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 2017 ʛ. ʜʦʤʠʥʠʨʦʚʘʣʘ Skeletonema costatum, ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʡ ʧʨʠ-

ʰʣʦʩʴ ʥʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʜʠʘʪʦʤʝʷ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ [13]. ʆʩʝʥʴʶ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ Pseudo-nitzschia cf. seriata, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʦʡ. ʏʠʩʣʝʥʥʦʩʪʴ ʜʠʥʦʬʠʪʦʚʳʭ ʙʳʣʘ ʥʝʚʳʩʦʢʦʡ. ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ Alexandrium tamarense, ʘ ʚ ʦʢʪʷʙʨʝ Protoperidinium brevipes. ɺ ʵʪʦ 

ʞʝ ʚʨʝʤʷ ʚ ʟʘʤʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʜʝʣʘ ʟʦʣʦʪʠʩʪʳʭ ʚʦʜʦʨʦʩʣʝʡ ī 

Distephanus speculum ʠ Ebria tripartita.  

ʈʘʩʩʤʦʪʨʝʣʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʠʪʦʧʣʘʥʢ-

ʪʦʥʘ ʧʦ ʨʘʟʨʝʟʫ ʦʪ ʤʝʩʪʘ ʚʧʘʜʝʥʠʷ ʨʝʢ 

ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ (ʩʪ. 4) ʯʝʨʝʟ ʮʝʥ-

ʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʛʫʙʳ (ʩʪ. 2), ʚ ʥʘʯʘʣʝ 

ʛʦʨʣʘ ʛʫʙʳ (ʩʪ. 9) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 

ʚʳʭʦʜʝ ʚ ɸʚʘʯʠʥʩʢʠʡ ʟʘʣʠʚ ʊʠʭʦʛʦ 

ʦʢʝʘʥʘ (ʩʪ. 10). ʇʦʣʫʯʠʣʠ, ʯʪʦ ʚ ʚʝ-

ʩʝʥʥʠʝ ʠ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʘ ʪʘʢʞʝ 

ʚ ʥʘʯʘʣʝ ʦʩʝʥʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʠʢ-

ʨʦʚʦʜʦʨʦʩʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝ-

ʥʦʩʪʠ ʥʝ ʚʳʷʚʣʷʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ. ɺ ʦʢʪʷʙʨʝ ʥʘ ʩʪ. 9 ʠ 10 

ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʚʠʜʦʚ, ʪʦʛʜʘ ʢʘʢ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʢʫ-

ʪʦʚʦʡ ʯʘʩʪʷʭ ʛʫʙʳ ʵʪʠ ʪʘʢʩʦʥʳ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ (ʨʠʩ. 1). ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʵʪʠ ʦʨʛʘʥʠʟʤʳ ʧʦʧʘʣʠ ʚ ʛʫʙʫ ʧʨʠ ʟʘʪʦʢʝ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʜ. ʇʨʝʦʙʣʘʜʘʣʠ ʞʝ ʧʦ 

ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʥʝʨʠʪʠʯʝʩʢʠʝ ʠ ʧʘʥʪʘ-

ʣʘʩʩʥʳʝ ʪʘʢʩʦʥʳ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʝ ʩʦ-

ʣʝʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 20ï25ă. 

ʊʘʢ ʞʝ ʢʘʢ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦ-

ʣʝʥʦʩʪʠ, ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʠʥʜʠʢʘʪʦʨ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦ ʦʟʥʘʯʝʥʥʦʤʫ ʨʘʟʨʝ-

ʟʫ ʚ ʚʝʩʝʥʥʠʝ ʠ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʘ ʪʘʢʞʝ ʦʩʝʥʴʶ ʢʘʢʠʝ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝ ʚʳʷʚʣʝʥʳ. ʊʘʢ, ʥʘ 

ʧʨʠʤʝʨʝ ʦʢʪʷʙʨʷ ʚ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ʛʫʙʳ ʠ ʥʘ ʩʪʘʥʮʠʷʭ ʙʣʠʞʥʠʭ ʢ ʦʢʝʘʥʫ ʧʨʝʦʙʣʘʜʘʝʪ ʭʦʣʦʜʥʦ-

ʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʫʙʳ ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʶʪ ʵʚʨʠʪʝʨʤʥʳʝ ʚʠʜʳ (ʨʠʩ. 2).  

 

ʈʠʩ. 1. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʩʦʣʝʥʦʩʪʠ) 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ ʦʢʪʷʙʨʝ 2017 ʛ. 
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ʈʠʩ. 2. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ (ʪʝʤʧʝʨʘʪʫʨʥʘʷ) ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ  

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚ ʦʢʪʷʙʨʝ  2017 ʛ. 
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ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʡʪʠ ʥʝ ʫʜʘʣʦʩʴ. ʂʨʦʤʝ ʪʦʛʦ ʜʣʷ ʤʦʨʩʢʠʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʠʥʜʠʢʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ [13]. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ 

ʟʘʜʘʯʘ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦ ʚʠʜʦʚʦʤʫ ʙʦʛʘʪʩʪʚʫ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 2017 ʛ. ʚ ʧʣʘʥʢʪʦʥʝ ʜʦʤʠʥʠʨʦʚʘʣʠ ʜʠʘʪʦʤʦʚʳʝ ʚʦ-

ʜʦʨʦʩʣʠ. ʌʠʪʦʧʣʘʥʢʪʦʥ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʘʜʠʮʠʦʥʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʪʘʢʩʦʥʘʤʠ. ɺ ʣʝʪ-

ʥʠʝ ʤʝʩʷʮʳ ʚ ʤʘʩʩʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʜʠʘʪʦʤʝʷ Skeletonema costatum, ʘ ʩʨʝʜʠ ʜʠʥʦʬʠʪʦʚʳʭ ʚ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ Alexandrium tamarense, ʘ ʚ ʦʢʪʷʙʨʝ Protoperidinium brevipes. ʀʟ 

ʟʦʣʦʪʠʩʪʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʠ ʚ ʟʘʤʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ Distephanos speculum 

ʠ Ebria tripartita.  

ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʧʦ ʨʘʟʨʝʟʫ ʚ 2017 ʛ. ʥʝ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ 

ʪʦʣʴʢʦ ʚ ʦʢʪʷʙʨʝ ʥʘ ʧʨʠʦʢʝʘʥʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʚʳʜʝʣʝʥʳ ʚʠʜʳ-ʠʥʜʠʢʘʪʦʨʳ ʦʢʝʘʥʠʯʝʩʢʦʡ ʩʦʣʝ-

ʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚ ʵʪʦ ʚʨʝʤʷ ʚ ʢʫʪʦʚʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ ʛʫʙʳ. 
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ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 683000 

e-mail:  maximenkov.v.v@kamniro.ru 

 

ɺɽʉɽʅʅʀʁ ɿʆʆʇʃɸʅʂʊʆʅ ʂʈʆʅʆʎʂʆɻʆ ɿɸʃʀɺɸ ɺ 2017 ʛ. 

 
ʀʟʫʯʝʥ ʩʦʩʪʘʚ ʠ ʦʙʠʣʠʝ ʤʦʨʩʢʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ ʚʝʩʥʦʡ 2017 ʛ. ʅʘʠʙʦʣʝʝ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳ ʙʳʣʠ ʚʝʩʣʦʥʦʛʠʝ ʨʘʯʢʠ, ʘ ʩʨʝʜʠ ʥʠʭ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ Oithona similis ʠ Pseudocalanus 

minutus. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 469 ʜʦ 3646 ʵʢʟ./ʤ3
, ʧʨʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ, ʨʘʚ-

ʥʦʡ 2210 ʵʢʟ./ʤ
3
. ɹʠʦʤʘʩʩʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 9 ʜʦ 497 ʤʛ/ʤ

3
 (ʩʨʝʜʥʷʷ ï 125 ʤʛ/ʤ

3
).  

ʂʦʨʤʦʚʦʡ ʟʦʦʧʣʘʥʢʪʦʥ (ʜʣʷ ʣʠʯʠʥʦʢ ʤʠʥʪʘʷ) ʩʦʩʪʦʷʣ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʢʦʧʝʧʦʜ ʠ ʩʦ-

ʩʪʘʚʣʷʣ 38,1% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ 5,5% ʦʪ ʙʠʦʤʘʩʩʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʦʦʧʣʘʥʢʪʦʥ, ʢʦʨʤʦʚʦʡ ʟʦʦʧʣʘʥʢʪʦʥ, ʤʠʥʪʘʡ, ʂʨʦʥʦʮʢʠʡ ʟʘʣʠʚ. 
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SPRING ZOOPLANKTON OF THE KRONOTSKY BAY IN 2017  

 
Composition and abundance of sea zooplankton in the Kronotsky Bay was analyzed in spring of 2017. The 

most abundant group was copepods, including not very big costaceans Oithona similis and Pseudocalanus 

minutus dominating there. The total abundance of zooplankton varied from 469 to 3646 individuals/m
3
, while 

averaged it was 2210 individuals/m
3
. The biomass varied from 9 to 497 mg/m

3
 (125 mg/m

3 
averaged).  

Forage zooplankton (for larval walleye pollock) generally consisted of two copepod species mentioned, 

which contributed 38.1% into the total abundance of zooplankton and 5.5% into the biomass. 

 

Key words: zooplankton, forage zooplankton, walleye pollock, Kronotsky Bay. 

 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʦʣʝʥʠʡ ʨʳʙ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʠʭ 

ʞʠʟʥʠ ʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʠʣʠʷ ʢʦʨʤʘ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʠʪʘʪʴʩʷ ʣʠʯʠʥʦʢ [1] . ʄʝʞʛʦʜʦʚʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʢʦʣʝʥʠʡ ʧʨʠʩʫʱʠ ʠ ʚʦʩʪʦʯʥʦ-ʙʝʨʠʥʛʦʚʦʤʦʨʩʢʦʤʫ ʤʠʥʪʘʶ. ʆʩʥʦʚʥʳʝ ʝʛʦ 

ʥʝʨʝʩʪʠʣʠʱʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʢʘʥʴʦʥʘʭ ʂʨʦʥʦʮʢʦʛʦ ʠ ɸʚʘʯʠʥʩʢʦʛʦ ʟʘʣʠʚʦʚ,  

ʘ ʪʘʢʞʝ ʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʘʤʯʘʪʢʠ [2]. ʃʠʯʠʥʢʠ ʤʠʥʪʘʷ ʧʠʪʘʶʪʩʷ ʤʝʣʢʠʤʠ 

ʧʣʘʥʢʪʦʥʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ [3].  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʦʦʧʣʘʥʢʪʦʥʥʦ-

ʛʦ ʩʦʦʙʱʝʩʪʚʘ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ ʚ ʧʝʨʠʦʜ ʧʦʷʚʣʝʥʠʷ ʣʠʯʠʥʦʢ ʤʠʥʪʘʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʳ ʙʳʣʠ ʩʦʙʨʘʥʳ ʩʝʪʴʶ ɼʞʝʜʠ (ʜʠʘʤʝʪʨ ï 37 ʩʤ, ʷʯʝʷ ï 0,168 ʤʤ) 1ï2 ʤʘʷ 2017 ʛ. 

ʚ ʩʣʦʝ 0ï50 ʤ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʨʩʢʠʭ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ. ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʧʨʦʙ ʚʢʣʶʯʘʣʘ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ 

ʚʠʜʦʚ ʠ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ [4]. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʷʤ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ [5ï7]. ɹʠʦʤʘʩʩʫ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʦʙʝ ʦʮʝʥʠʚʘʣʠ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ 

ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʭ ʤʘʩʩʳ ʪʝʣʘ ʧʦ ʪʘʙʣʠʮʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʚʝʩʦʚ [8]. ɺʩʝ ʢʨʫʧʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʥʝʢʦʪʦʨʳʝ ʢʦʧʝʧʦʜʳ, ʵʚʬʘʫʟʠʠʜʳ, ʛʠʧʝʨʠʠʜʳ, ʤʦʣʣʶʩʢʠ, 

ʧʦʣʠʭʝʪʳ, ʤʝʜʫʟʳ ʠ ʪ. ʧ. ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʤʛ. 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʈʝʟʫʣʴʪʘʪʳ 

ʆʙʨʘʙʦʪʘʥʘ 21 ʧʨʦʙʘ ʤʦʨʩʢʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʠʣʠ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ 

ʠ ʚʠʜʳ ʞʠʚʦʪʥʳʭ: ʨʘʢʦʚʠʥʥʳʝ ʘʤʝʙʳ (Globegerina fossor), ʛʠʜʨʦʠʜʥʳʝ ʤʝʜʫʟʳ (Aglanta digitale), 

ʣʠʯʠʥʢʠ ʤʥʦʛʦʱʝʪʠʥʢʦʚʳʭ ʯʝʨʚʝʡ, ʤʦʣʦʜʴ ʙʨʶʭʦʥʦʛʠʭ, ʢʨʳʣʦʥʦʛʠʭ (Clione limacina, Limacina 

helicina) ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʣʠʯʠʥʢʠ ʠʛʣʦʢʦʞʠʭ, ʥʘʫʧʣʠʠ ʫʩʦʥʦʛʠʭ ʨʘʢʦʚ, ʵʚʬʘʫʟʠʝ-

ʚʳʝ (ʷʡʮʘ, ʤʦʣʦʜʴ ʠ ʚʟʨʦʩʣʳʝ Thysanoessa inermis ʠ ʛʠʧʝʨʠʠʜʳ (Themisto japonica, Prymno 

macropa) ʤʠʟʠʜʳ ʠʟ ʨʦʜʦʚ Stilomysis ʠ Neomysis, ʤʦʣʦʜʴ ʢʨʝʚʝʪʦʢ ʠ ʜʝʩʷʪʠʥʦʛʠʭ ʨʘʢʦʚ 

(Chionoecetes opilio ʠ Pagurus sp.), ʦʙʦʣʦʯʥʠʢʠ (Oikopleura) ʱʝʪʠʥʢʦʯʝʣʶʩʪʥʳʝ (Parasagitta 

elegans), ʘ ʪʘʢʞʝ ʚʝʩʣʦʥʦʛʠʝ Neocalanus plumchrus, N. cristatus, Calanus glacialis, Eucalanus 

bungii, Pseudocalanus minutus, Candacia columbiae, Pareuchaeta japonica, Undinopsis pacificus, 

Metridia pacifica, Microcalanus pigmaeus, Oithona similis, Oncea borealis, ʘ ʪʘʢʞʝ ʭʘʨʧʘʢʪʠʮʠʜʳ 

(ʩʝʤ. Canthocomptidae). ʉ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʩʪʘʜʠʡ ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʝʥʘ 71 ʠʭ ʢʘʪʝʛʦʨʠʷ.  

ʏʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 469 ʜʦ 3646 ʵʢʟ./ʤ
3
, ʧʨʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ, ʨʘʚʥʦʡ 

2210 ʵʢʟ./ʤ
3
. ɹʠʦʤʘʩʩʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 9 ʜʦ 497 ʤʛ/ʤ

3
 (ʩʨʝʜʥʷʷ ï 125). ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʙʠʦʤʘʩʩʘ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ 2007 ʛ. ʧʨʝʚʳʰʘʣʘ 413 ʤʛ/ʤ
3
 [9]. 

ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʙʳʣʠ ʚʝʩʣʦʥʦʛʠʝ ʨʘʯʢʠ (96%), ʥʘ ʦʩʪʘʣʴʥʳʝ ʪʘʢʩʦʥʳ ʚ ʩʫʤʤʝ 

ʧʨʠʰʣʦʩʴ ʪʦʣʴʢʦ 4% (ʨʠʩ. 1). ɺ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʦ ʙʠʦʤʘʩʩʝ ʪʘʢʞʝ ʜʦʤʠʥʠʨʦʚʘʣʠ ʚʝʩʣʦ-

ʥʦʛʠʝ ʨʘʯʢʠ (76%), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʙʳʣʠ ʵʚʬʘʫʟʠʝʚʳʝ, ʘ ʥʘ ʪʨʝʪʴʝʤ ï ʤʠʟʠʜʳ. 
 

  
ʈʠʩ.1. ʉʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ  ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ:  

1 ï % ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ, 2 ï ʦʪ ʙʠʦʤʘʩʩʳ 
 

ʉʨʝʜʠ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʦʚ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʣʠ O. similis (64%) ʠ P. minutus (16%). 

ʇʦ ʙʠʦʤʘʩʩʝ ʜʦʤʠʥʠʨʦʚʘʣʠ ʩʦʚʩʝʤ ʜʨʫʛʠʝ ʚʠʜʳ: Eu. bungii (32%) ʠ N. plumchrus (30%), ʘ ʥʘ ʜʦ-

ʣʶ O. similis ʠ P. minutus ʩʫʤʤʘʨʥʦ ʧʨʠʭʦʜʠʣʦʩʴ ʪʦʣʴʢʦ 23% (ʨʠʩ. 2). 
 

  
ʈʠʩ. 2. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʝʩʣʦʥʦʛʠʭ ʨʘʯʢʦʚ ʚ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ  ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ: 

1 ï % ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ, 2 ï ʦʪ ʙʠʦʤʘʩʩʳ 
 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʯʠʥʢʠ ʤʠʥʪʘʷ ʧʦʩʣʝ ʨʘʩʩʘʩʳʚʘʥʠʷ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ ʧʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʧʣʘʥʢʪʦʥʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʟʘʛʣʦʪʠʪʴ [10]. ʂ ʪʘʢʠʤ ʦʨʛʘʥʠʟ-

ʤʘʤ ʜʣʷ ʂʨʦʥʦʮʢʦʛʦ ʟʘʣʠʚʘ ʥʘʤʠ ʦʪʥʝʩʝʥʳ ʨʘʢʦʚʠʥʥʳʝ ʘʤʝʙʳ, ʤʦʣʦʜʴ ʤʦʣʣʶʩʢʦʚ ʠ ʧʦʣʠʭʝʪ, 

ʣʠʯʠʥʢʠ ʠʛʣʦʢʦʞʠʭ, ʥʘʫʧʣʠʫʩʳ ʠ ʜʚʝ ʧʝʨʚʳʝ ʢʦʧʝʧʦʜʠʪʥʳʝ ʩʪʘʜʠʠ P. minutus, ʥʘʫʧʣʠʫʩʳ ʠ ʪʨʠ 

ʧʝʨʚʳʝ ʢʦʧʝʧʦʜʠʪʥʳʝ ʩʪʘʜʠʠ O. similis, ʘ ʪʘʢʞʝ ʪʨʠ ʧʝʨʚʳʝ ʩʪʘʜʠʠ M. pigmaeus. ʉʦʚʦʢʫʧʥʦʩʪʴ 

ʠʭ ʥʘʟʦʚʝʤ ʫʩʣʦʚʥʦ ñʢʦʨʤʦʚʳʤ ʟʦʦʧʣʘʥʢʪʦʥʦʤò. ʅʘʫʧʣʠʫʩʳ ʢʘʣʷʥʫʩʦʚ, ʵʫʢʘʣʷʥʫʩʦʚ ʠ ʤʝʪʨʠ-
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ʜʠʡ, ʘ ʪʘʢʞʝ ʵʚʬʘʫʟʠʠʜ ʠ ʙʘʣʷʥʫʩʦʚ ʧʦ ʠʭ ʨʘʟʤʝʨʘʤ ʧʨʝʚʳʰʘʶʪ ʜʠʘʤʝʪʨ ʨʪʘ ʣʠʯʠʥʦʢ ʤʠʥʪʘʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʤʦʚʦʡ ʟʦʦʧʣʘʥʢʪʦʥ ʣʠʯʠʥʦʢ ʤʠʥʪʘʷ ʚ ʦʩʥʦʚʥʦʤ ʩʬʦʨʤʠʨʦʚʘʥ ʥʘʫʧʣʷʠʤʠ 

ʠ ʤʣʘʜʰʠʤʠ ʢʦʧʝʧʦʜʠʪʘʤʠ ʚʩʝʛʦ ʜʚʫʭ ʚʠʜʦʚ ʢʦʧʝʧʦʜ (ʨʠʩ. 3). ʆʙʠʣʠʝ ʢʦʨʤʦʚʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ 

ʩʦʩʪʘʚʠʣʦ 38,1% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ  ʠ ʪʦʣʴʢʦ 5,5% ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ. ɻʦʨʠ-

ʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʨʤʦʚʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4. ʂʘʢʦʡ-ʣʠʙʦ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʠ ʟʜʝʩʴ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
 

 
 

ʈʠʩ. 3. ʉʦʩʪʘʚ ʢʦʨʤʦʚʦʛʦ (ʜʣʷ ʣʠʯʠʥʦʢ ʤʠʥʪʘʷ)  

ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʤʘʷ ʚ % ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ 
ʈʠʩ. 4. ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʨʤʦʚʦʛʦ  

ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʂʨʦʥʦʮʢʦʤ ʟʘʣʠʚʝ ʚ ʥʘʯʘʣʝ ʤʘʷ 2017 ʛ. 

ɺʳʚʦʜʳ 

1. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 469 ʜʦ 3646 ʵʢʟ./ʤ
3
 ʧʨʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠ-

ʥʝ, ʨʘʚʥʦʡ 2210 ʵʢʟ./ʤ
3
. ɹʠʦʤʘʩʩʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 9 ʜʦ 497 ʤʛ/ʤ

3
 (ʩʨʝʜʥʷʷ ï 125 ʤʛ/ʤ

3
). ʅʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʙʳʣʠ ʚʝʩʣʦʥʦʛʠʝ ʨʘʯʢʠ. 

2. ʂʦʨʤʦʚʦʡ ʟʦʦʧʣʘʥʢʪʦʥ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʜʚʫʭ ʚʠʜʦʚ ʢʦʧʝʧʦʜ ʠ ʩʦ-

ʩʪʘʚʣʷʣ 38,1% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ 5,5% ʦʪ ʙʠʦʤʘʩʩʳ. 
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ʈɽɿʋʃʔʊɸʊʓ ɼɽʗʊɽʃʔʅʆʉʊʀ ʏɸʉʊʅʓʍ ʃʆʉʆʉɽɺʓʍ ɿɸɺʆɼʆɺ ʇʈʀʄʆʈʔʗ 

 
ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 

(ʊʀʅʈʆ-ʎʝʥʪʨ), ɺʣʘʜʠʚʦʩʪʦʢ, 690091 

e-mail: victor.markovsev@tinro-center.ru 

 
ɺ 2017 ʛ. ʥʘ ʜʚʫʭ ʯʘʩʪʥʳʭ ʣʦʩʦʩʝʚʳʭ ʟʘʚʦʜʦʚ ʚ ʇʨʠʤʦʨʴʝ ʦʪʤʝʯʝʥ ʧʝʨʚʳʡ ʚʦʟʚʨʘʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʝ-

ʪʳ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ ʜʣʷ ʥʠʭ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʚʝʥ 0,8% ʦʪ ʚʳʧʫʱʝʥʥʦʡ ʤʦʣʦʜʠ  

ʩ ʟʘʚʦʜʘ. ʌʘʢʪʠʯʝʩʢʠʡ ʚʦʟʚʨʘʪ, ʩ ʫʯʝʪʦʤ ʨʳʙʳ, ʦʪʣʦʚʣʝʥʥʦʡ ʥʘ ʟʘʢʣʘʜʢʫ ʠʢʨʳ ʥʘ ʟʘʚʦʜ ʠ ʧʨʦʧʫʱʝʥʥʦʡ  

ʥʘ ʥʝʨʝʩʪ ʚ ʨʝʢʠ ʟʘʚʦʜʦʚ, ʩʦʩʪʘʚʠʣ ʥʘ ʃʈɿ çɺʝʨʙʥʦʝè ï 1,27%, ʥʘ ʃʈɿ çʃʠʜʦʚʩʢʠʡè ï 1,3%.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʙʦʨʘʟʚʦʜʥʳʝ ʟʘʚʦʜʳ,  ʥʝʨʝʩʪʦʚʳʡ ʬʦʥʜ, ʚʦʟʚʨʘʪ ʢʝʪʳ. 
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In 2017 two private salmon hatcheries showed the first return of chum breeders. The coefficient of return as a 

substantiation for hatchery constraction was 0.8% of the released juvenile. The actual return, taking into account 

the fish caught for planting eggs at the hatchery and passed for spawning in the rivers, amounted to 1.27% at 

ñVerbnoyeò hatchery, and 1.3% at ñLidovskiyò hatchery. 

 

Key words:  hatcheries, spawning fund, return of chum salmon. 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʝʢ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʠʤʝʶʪ ʛʦʨʥʳʡ ʠ ʧʨʝʜʛʦʨʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʚ ʩʠʣʫ ʵʪʦʛʦ ʥʝʨʝʩʪʦʚʳʡ ʬʦʥʜ ʜʣʷ ʢʝʪʳ ʚ ʢʨʘʝ ʦʯʝʥʴ ʥʠʟʢʠʡ. ʅʘ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʥʝʨʝʩʪʦʚʳʭ ʨʝ-

ʢʘʭ, ʚʧʘʜʘʶʱʠʭ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ, ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 0,925 ʤʣʥ ʤĮ ʥʝʨʝʩʪʠʣʠʱ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 

ʫʢʘʞʝʤ, ʯʪʦ ʥʘ ʨʝʢʘʭ ʂʘʤʯʘʪʢʠ ʥʝʨʝʩʪʦʚʳʡ ʬʦʥʜ ʩʦʩʪʘʚʣʷʝʪ 400 ʤʣʥ ʤĮ, ʘ ʚ ʉʘʭʘʣʠʥʩʢʦʡ ʦʙʣʘʩ-

ʪʠ ï 17,3 ʤʣʥ ʤĮ [1]. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʥʝʨʝʩʪʦʚʳʡ ʬʦʥʜ ʨʝʢ ʂʘʤʯʘʪʢʠ ʧʨʝʚʳʰʘʝʪ ʚ 400 ʨʘʟ, ʘ ʉʘ-

ʭʘʣʠʥʘ ʚ 17 ʨʘʟ ʦʙʲʝʤʘ ʪʘʢʦʚʦʛʦ ʨʝʢ ʇʨʠʤʦʨʴʷ. ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʢ ʇʨʠʤʦʨʴʷ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʟʠʤʥʠʡ ʤʦʜʫʣʴ ʩʪʦʢʘ ʚ ʥʠʭ  ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,6 ʜʦ 1,5 ʣ/ʩ ʥʘ ʢʤ
2   

(ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʢʨʘʷ). ɺ ʩʠʣʫ ʵʪʦʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʢʝʪʳ ʚ ʨʝʢʘʭ ʢʨʘʷ ʧʦʜ-

ʚʝʨʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʚ ʤʝʞʛʦʜʦʚʦʤ ʘʩʧʝʢʪʝ (ʨʠʩ. 1). 

 
 

 
ʈʠʩ. 1. ʇʦʜʭʦʜʳ ʢʝʪʳ ʢ ʦʩʥʦʚʥʳʤ ʨʝʢʘʤ ʢʨʘʷ 
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ɼʘʚʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʝʟ ʣʦʩʦʩʝʚʳʭ ʨʳʙʦʚʦʜʥʳʭ ʟʘʚʦʜʦʚ ʩʠʪʫʘʮʠʶ ʚ ʢʨʘʝ ʠʟʤʝʥʠʪʴ 

ʥʝʚʦʟʤʦʞʥʦ [2]. ʋ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʚʦʜʦʚ 

ʩʨʝʜʩʪʚ ʩʝʡʯʘʩ ʥʝʪ. ʇʦʵʪʦʤʫ ʥʠʟʢʠʡ ʥʝʨʝʩʪʦʚʳʡ ʬʦʥʜ ʇʨʠʤʦʨʴʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʧʦʜʭʦʜʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʝʪʳ ʢ ʨʝʢʘʤ ʢʨʘʷ. 

ɹʣʘʛʦʜʘʨʷ ʚʦʟʥʠʢʰʝʤʫ ʠʥʪʝʨʝʩʫ ʫ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʩʧʝʮʠʘʣʠʩʪʳ ʊʀʅʈʆ-ʎʝʥʪʨʘ ʥʘʯʘʣʠ 

ʨʘʙʦʪʫ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ ʨʝʢ ʇʨʠʤʦʨʴʷ ʥʘ ʧʨʝʜʤʝʪ ʨʘʟʤʝʱʝʥʠʷ ʤʘʣʳʭ ʣʦʩʦʩʝʚʳʭ ʟʘʚʦʜʦʚ. ʇʨʠ 

ʵʪʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʥʠ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʧʦʠʩʢ ʥʘʣʠʯʠʷ ʪʝʧʣʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʧʨʠʛʦʜ-

ʥʳʭ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʣʦʩʦʩʝʡ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ. ʅʘ ʦʩʥʦʚʝ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ  

ʩ ʯʘʩʪʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ ʦʢʦʣʦ 10 ʨʝʢ ʢʨʘʷ. ʇʝʨʚʳʝ ʜʚʘ ʟʘʚʦʜʘ ʙʳʣʠ ʧʦʩʪʨʦʝ-

ʥʳ ʢ ʢʦʥʮʫ 2011 ʛ. 

ʋʯʠʪʳʚʘʷ ʥʠʟʢʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʢʝʪʳ ʚ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʨʝʢʝ ʧʨʠ ʚʚʦʜʝ ʚ ʩʪʨʦʡ ʯʘʩʪʥʦʛʦ 

ʣʦʩʦʩʝʚʦʛʦ ʟʘʚʦʜʘ ʩʨʘʟʫ ʚʦʟʥʠʢʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠʢʨʳ ʥʘ ʩʪʘ-

ʜʠʠ ʛʣʘʟʢʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʪʘʥʦʚʣʝʥʠʷ ʯʘʩʪʥʦʛʦ ʣʦʩʦʩʝʚʦʜʩʪʚʘ. ɼʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʟʘʚʦ-

ʜʦʚ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʟʘʢʫʧʢʫ ʠʢʨʳ ʥʘ ʩʪʘʜʠʠ ʛʣʘʟʢʘ ʥʘ ɹʘʨʘʙʘʰʝʚʩʢʦʤ ʃʈɿ 

(ʪʘʙʣ. 1). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʢʨʫ ʥʘ ʩʪʘʜʠʠ ʛʣʘʟʢʘ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʥʘ ʟʘʚʦʜʘʭ ʧʦ ʪʦʚʘʨʥʦʤʫ 

ʨʳʙʦʚʦʜʩʪʚʫ. 
ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʦʩʚʦʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʜʚʫʭ ʯʘʩʪʥʳʭ ʟʘʚʦʜʦʚ 

ɿʘʚʦʜ ʃʈɿ çɺʝʨʙʥʦʝè ʃʈɿ çʃʠʜʦʚʩʢʠʡè 

 ɺʳʧʫʩʢ ʤʦʣʦʜʠ, ʤʣʥ ʰʪ. ʄʘʩʩʘ ʤʦʣʦʜʠ, ʛ ɺʳʧʫʩʢ ʤʦʣʦʜʠ, ʤʣʥ ʰʪ. ʄʘʩʩʘ ʤʦʣʦʜʠ, ʛ 

2013 ʛ. 0,239 1,06 0,128 0,87 

2014 ʛ. 1,174 1,64 1,09 1,58 

2015 ʛ. 6,207 1,18 4,021 1,68 

2016 ʛ. 15,538 1,01 9,703 1,38 

2016 ʛ. 7,332 ï 11,04 ï 

2017 ʛ. 6,981 1,01 8,800 2,1 

  

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 1 ʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʨʘʙʦʪʳ ʟʘʚʦʜʳ ʚʳʧʫʩʢʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʦʜʠ ʢʝʪʳ. ʇʝʨʚʳʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʦʪʣʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʟʘʚʦʜʩʢʠʭ ʨʝʢʘʭ ʦʥʠ 

ʧʦʣʫʯʠʣʠ ʪʦʣʴʢʦ ʚ  2014 ʛ., ʭʦʪʷ  ʟʘʚʦʜʳ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ 2012 ʛ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʈɹʆ ʥʘ ʢʘʞʜʳʡ ʟʘʚʦʜ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦ-

ʪʳ ʟʘʚʦʜʦʚ, ʚʳʧʫʩʢʘʶʱʠʭ ʤʦʣʦʜʴ ʚ ʗʧʦʥʩʢʦʝ ʤʦʨʝ [3].   

ʆʩʝʥʴʶ 2017 ʛ. ʦʞʠʜʘʣʦʩʴ, ʯʪʦ ʢ ʟʘʚʦʜʘʤ ʧʦʜʦʡʜʝʪ ʧʦ 30 ʪ ʢʝʪʳ. ʌʘʢʪʠʯʝʩʢʠ ʩʠʪʫʘʮʠʷ ʥʘ 

ʜʝʣʝ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝʩʣʝʜʫʶʱʝʡ (ʪʘʙʣ. 2). 
ʊʘʙʣʠʮʘ 2 

ʆʞʠʜʘʝʤʳʡ ʚʦʟʚʨʘʪ ʢʝʪʳ ʥʘ ʯʘʩʪʥʳʝ ʃʈɿ (ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʦʟʚʨʘʪʘ 0,8%) 

ɿʘʚʦʜ 

ɺʳʧʫʩʢ 

2014 ʛ.,  

ʤʣʥ ʰʪ. 

ɺʦʟʚʨʘʪ 

ʚ 2017 ʛ.,  

ʪ* 

ɺʳʧʫʩʢ 

2015 ʛ.,  

ʤʣʥ ʰʪ. 

ɺʦʟʚʨʘʪ 

ʚ 2018 ʛ.,  

ʪ 

ɺʳʧʫʩʢ 

2016 ʛ., 

 ʤʣʥ ʰʪ. 

ɺʦʟʚʨʘʪ 

2019 ʛ.,  

ʪ 

ʃʈɿ çɺʝʨʙʥʦʝè 1,175  33  6,2  173,6  15,5  440  

ʃʈɿ çʃʠʜʦʚʩʢʦʝè 1,09  30  4,02  117  9,07  270  

 

ʌʘʢʪʠʯʝʩʢʠʡ ʚʦʟʚʨʘʪ ʢʝʪʳ ʥʘ ʯʘʩʪʥʳʝ ʟʘʚʦʜʳ ʚ 2017 ʛ. ʦʢʘʟʘʣʩʷ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ. ɺʦʟʚʨʘʪ 

ʩʯʠʪʘʝʪʩʷ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʧʨʦʰʝʜʰʠʤʠ ʥʘ ʥʝʨʝʩʪ ʚ ʙʘʟʦʚʳʝ ʨʝʢʠ ʟʘʚʦʜʦʚ, ʠ ʩ ʦʪʣʦʚʦʤ ʠʭ 

ʜʣʷ ʟʘʢʣʘʜʢʠ ʠʢʨʳ ʦʩʝʥʴʶ. ɼʣʷ ʃʈɿ çɺʝʨʙʥʦʝè ʦʥ ʩʦʩʪʘʚʠʣ 42,06 ʪ (1,27%), ʥʘ ʃʈɿ çʃʠʜʦʚʩʢʠʡè 

39,02 ʪ (ʦʢʦʣʦ 1,3%). ʇʨʘʢʪʠʢʘ ʥʘʯʘʣʘ ʨʘʙʦʪ ʜʨʫʛʠʭ ʣʦʩʦʩʝʚʳʭ ʟʘʚʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʚʳʝ 

ʚʦʟʚʨʘʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʳʚʘʶʪ ʚʳʰʝ ʨʘʩʯʝʪʥʳʭ, ʥʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʟʘʚʦʜʳ ʚʳʭʦʜʷʪ ʥʘ ʩʪʘ-

ʙʠʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʩʨʝʜʥʶʶ ʤʥʦʛʦʣʝʪʥʶʶ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʘ ʃʈɿ çɺʝʨʙʥʦʝè 

ʠ ʃʈɿ çʃʠʜʦʚʩʢʦʝè ʦʞʠʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʡ ʚʦʟʚʨʘʪ ʦʢʦʣʦ 1%. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʈɹʆ ʥʘ ʨʝʢʘʭ ʢʨʘʷ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦ ʚʳʭʦʜʫ ʚʩʝʭ 10 ʟʘʚʦʜʦʚ ʥʘ ʧʨʦʝʢʪʥʫʶ 

ʤʦʱʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʚ ʛʦʜ ʜʦ 2500 ʪ ʢʝʪʳ. ɼʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʦʩʦʩʝʚʳʭ ʟʘʚʦʜʘ 

ʟʘ ʧʦʯʪʠ ʪʨʠʜʮʘʪʠʣʝʪʥʶʶ ʧʨʘʢʪʠʢʫ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦʩʪʠʛʥʫʚ ʚʦʟʚʨʘʪ ʤʝʥʝʝ 0,4%, ʪʘʢ  

ʠ ʥʝ ʦʙʝʩʧʝʯʠʣʠ ʥʘʯʘʣʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʢʝʪʳ ʚ ʢʨʘʝ. 
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ESTIMATION OF ENVIRONMENTAL STATE OF SOME LAKES  

OF VISHTYNYTS GROUP WITH USE OF HYDROBIOLOGICAL INDEXES  

 
The results of the investigation of the species composition of the zoobenthos of some lakes of the Vishtynets 

group are presented. The ecological state of the lakes was assessed using individual saprobity indices of benthic 

organisms, the Woodivis biotic index and the Pantle-Bucc saprobity index. 
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ʉʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʪʨʘʞʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʩʝʛʦ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡ-

ʥʘ ʠ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʩʦ-

ʩʪʦʷʥʠʝ ʚʦʜʦʝʤʘ, ʷʚʣʷʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦ-

ʨʳʭ, ʠʩʧʦʣʴʟʫʷ ʠʥʜʠʢʘʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʟʦʦʙʝʥʪʦʩʘ, ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ 

ʚʦʜʳ [1, 2]. 

ʇʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʡʦʥ ɺʠʰʪʳʥʝʮʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʮʝʣʷʭ ʨʝʢ-

ʨʝʘʮʠʠ, ʩ 2010 ʛ. ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ ɺʠʰʪʳʥʝʮʢʠʡ, ʛʜʝ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʦʩʚʦʝʥʠʶ ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɽʞʝʛʦʜʥʦ ʧʨʦʚʦʜʷʪʩʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʚʦʜʦʝʤʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʘʣʳʤ ʦʟʝʨʘʤ ɺʠʰʪʳʥʝʮ-

ʢʦʡ ʛʨʫʧʧʳ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ɺ 1980ï1990 ʛʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʨʘʡʦʥʦʚ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʤʝʶʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʦʙ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʟʝʨ ɺʠʰʪʳʥʝʮʢʦʡ ʛʨʫʧʧʳ [3]. 

ɺ ʟʘʜʘʯʫ ʨʘʙʦʪʳ ʚʭʦʜʠʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʦʩʥʦʚʝ ʧʦʩʣʝʜ-

ʥʠʭ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʧʦ ʦʟʝʨʘʤ, ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʘ ʚʠʜʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʟʝʨ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ ʦʟʝʨ ʚ ʩʚʷʟʠ 

ʩ ʚʦʟʤʦʞʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ 2008ï2010 ʛʛ., ʧʨʦʚʦʜʠʤʳʭ ʢʘʬʝʜʨʦʡ ʠʭʪʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʂɻʊʋ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʥʘ 

ʪʨʝʭ ʦʟʝʨʘʭ ɺʠʰʪʳʥʝʮʢʦʡ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ: ʂʘʤʳʰʦʚʦʤ, ʄʘʨʠʥʦʚʦʤ ʠ ʈʳʙʥʦʤ. ʇʨʦʙʳ ʥʘ ʙʝʥ-

ʪʦʩ ʦʪʙʠʨʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʢʨʝʙʢʘ ʩ ʜʣʠʥʦʡ ʨʝʞʫʱʝʡ ʩʪʦʨʦʥʳ 0,24 ʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʦʡ 
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ʪʨʘʣʝʥʠʷ ʠ ʜʥʦʯʝʨʧʘʪʝʣʝʤ ʩʠʩʪʝʤʳ ʇʝʪʝʨʩʝʥʘ ʩ ʧʣʦʱʘʜʴʶ ʟʘʭʚʘʪʘ ʛʨʫʥʪʘ 0,025 ʤ
2
. ʆʪʙʦʨ ʠ ʦʙʨʘ-

ʙʦʪʢʘ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠʩʴ  ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ [4, 5]. ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʩʦʙʨʘʥʦ ʠ ʦʙʨʘʙʦʪʘʥʦ 15 ʟʦʦʙʝʥʪʦʩʥʳʭ ʧʨʦʙ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤ ʦʧʨʝʜʝʣʠʪʝʣʷʤ [7, 8]. ʆʙʱʠʡ ʬʦʥ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʚʠʜʦʚ 

ʠʥʜʠʢʘʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʘʧʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ [9,10]. 

ʀʩʩʣʝʜʫʝʤʳʝ ʦʟʝʨʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʪʥʦʩʷʪ-

ʩʷ ʢ ʤʘʣʳʤ ʦʟʝʨʘʤ ɺʠʰʪʳʥʝʮʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʟʝʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1 ʠ ʥʘ ʨʠʩ. 1. 
ʊʘʙʣʠʮʘ 1  

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨ [10] 

ʆʟʝʨʦ 
ʇʣʦʱʘʜʴ  

ʧʦʚʝʨʭʥʦʩʪʠ, ʛʘ 

ʅʘʠʙʦʣʴʰʘʷ 

ʜʣʠʥʘ, ʢʤ 

ʉʨʝʜʥʷʷ  

ʰʠʨʠʥʘ, ʢʤ 

ʅʘʠʙʦʣʴʰʘʷ 

ʛʣʫʙʠʥʘ, ʤ 

ʉʨʝʜʥʷʷ  

ʛʣʫʙʠʥʘ, ʤ 

ʂʘʤʳʰʦʚʦʝ 29 1,1 0,3 3,0 1,5 

ʈʳʙʥʦʝ  11 0,6 0,2 11,0 6,3 

ʄʘʨʠʥʦʚʦ 45 0,3 0,3 7,2 3,3 
 

 
 

ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʟʝʨ ʥʘ ʢʘʨʪʝ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ʆʟ. ʈʳʙʥʦʝ ʨʘʩʧʦʣʦʞʝʥʦ ʫ ʧʦʩ. ʃʝʩʠʩʪʦʝ. ʆʥʦ ʦʪʜʝʣʝʥʦ ʦʪ ʦʟʝʨʘ ʃʝʩʠʩʪʦʛʦ ʰʦʩʩʝ, ʥʦ ʩʦʝʜʠ-

ʥʷʝʪʩʷ ʩ ʥʠʤ ʧʨʦʪʦʢʦʡ. ʉʦʝʜʠʥʝʥʦ ʦʟ. ʈʳʙʥʦʝ ʪʘʢʞʝ ʩ ʨʝʢʦʡ ʇʠʩʩʦʡ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠʣʠ-

ʟʘʮʠʠ ʫʨʦʚʥʷ ʚʦʜʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ [11]. 

ʆʟ. ʂʘʤʳʰʦʚʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ. ɺʦʢʨʫʛ ʦʟʝʨʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʳʩʦʢʠʝ ʭʦʣʤʳ. 

ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʘʢʞʝ ʚ ʦʟʝʨʦ ʚʧʘʜʘʝʪ ʨʫʯʝʡ [11].  ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʨʘʩʪʘʥʠʷ ʚʦʜʦʝʤʘ. 

ʆʟ. ʄʘʨʠʥʦʚʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 3,5 ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʧʦʩ. ʇʫʛʘʯʝʚʦ. ɺʜʦʣʴ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʦʟʝʨʘ ʧʨʦʭʦʜʠʪ ʰʦʩʩʝ. ɿʘʧʘʜʥʳʡ ʠ ʚʦʩʪʦʯʥʳʡ ʙʝʨʝʛʘ ʦʙʨʳʚʠʩʪʳʝ, ʩʣʦʞʝʥʳ ʧʝʩʯʘʥʳʤʠ ʛʨʫʥʪʘʤʠ 

ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʘʣʴʢʠ, ʚʘʣʫʥʦʚ. ʖʞʥʳʡ ʠ ʩʝʚʝʨʥʳʡ ʙʝʨʝʛʘ ʥʠʟʢʠʝ, ʟʘʨʦʩʰʠʝ ʢʘʤʳʰʦʤ 

ʠ ʦʩʦʢʦʡ [11].  

ɺ ʩʦʩʪʘʚʝ ʟʦʦʙʝʥʪʦʩʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨ ʦʪʤʝʯʝʥʳ ʩʝʤʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ: ʤʦʣʣʶʩʢʠ 

(ʪʠʧ Mollusca), ʦʣʠʛʦʭʝʪʳ (ʧ/ʢʣ.Oligochaeta), ʨʘʢʦʦʙʨʘʟʥʳʝ (ʢʣ. Crustacea), ʣʠʯʠʥʢʠ ʢʦʤʘʨʦʚ-

ʟʚʦʥʮʦʚ (ʩʝʤ. Chironomidae), ʧʦʜʝʥʢʠ (ʦʪʨ. Ephemeroptera), ʨʫʯʝʡʥʠʢʠ (ʦʪʨ. Trichoptera) ʠ ʧʨʦ-

ʯʝʝ. ɺʩʝʛʦ ʦʙʥʘʨʫʞʝʥʦ 39 ʚʠʜʦʚ,  ʠʟ ʥʠʭ ʚ ʦʟ. ʂʘʤʳʰʦʚʦʤ ï ʩʝʤʴ ʚʠʜʦʚ, ʦʟ. ʈʳʙʥʦʤ ï 16 ʚʠʜʦʚ 

ʠ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʦʙʥʘʨʫʞʝʥʦ ʚ ʦʟ. ʄʘʨʠʥʦʚʦʤ ï 30 ʚʠʜʦʚ.  

ɺ ʟʦʦʙʝʥʪʦʩʝ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʠ ʩʝʤʝʡʩʪʚʘ ʢʦʤʘʨʦʚ-ʟʚʦʥʮʦʚ (51%). ʅʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʢʦʦʙʨʘʟ-

ʥʳʝ ʠ ʨʫʯʝʡʥʠʢʠ, ʩʦʚʤʝʩʪʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ 7,7%.  

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ʉʝʨʝʥʩʝʥʘ (26%) ʦʪʤʝʯʝʥʦ ʤʝʞʜʫ 

ʦʟ. ʂʘʤʳʰʦʚʳʤ ʠ ʦʟ. ʈʳʙʥʳʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʠʜʦʚʦʝ ʩʭʦʜʩʪʚʦ (38%) ʥʘʙʣʶʜʘʣʦʩʴ ʤʝʞʜʫ ʩʦ-

ʩʪʘʚʦʤ ʟʦʦʙʝʥʪʦʩʘ ʦʟʝʨ ʈʳʙʥʦʛʦ ʠ ʄʘʨʠʥʦʚʦ. ʅʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʟʦʦʙʝʥʪʦʩʘ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʭʘʨʘʢʪʝʨ ʛʨʫʥʪʘ. ɼʣʷ ʦʟʝʨ ʈʳʙʥʦʛʦ ʠ ʄʘʨʠʥʦʚʦ ʭʘʨʘʢʪʝʨʥʳ 

ʧʝʩʯʘʥʳʝ, ʨʝʞʝ ʧʝʩʯʘʥʥʦ-ʛʘʣʠʯʥʳʝ ʙʠʦʪʦʧʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʥʦ ʦʟ. ʂʘʤʳʰʦʚʦʛʦ ʩʣʦʞʝʥʦ ʠʣʠ-

ʩʪʳʤʠ ʛʨʫʥʪʘʤʠ [11]. 

ʉʘʧʨʦʙʥʘʷ ʚʘʣʝʥʪʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ 31 ʚʠʜʘ ʦʨʛʘʥʠʟʤʦʚ ʠʟ ʯʠʩʣʘ ʚʩʪʨʝʯʝʥʥʳʭ (ʪʘʙʣ. 2ï4). 

ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʚʠʜʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʦʜʦʝʤʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ.  



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʊʘʙʣʠʮʘ 2 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʘʧʨʦʙʥʦʩʪʴ ʟʦʦʙʝʥʪʦʩʘ ʦʟʝʨʘ ʂʘʤʳʰʦʚʦʛʦ 

ɺʠʜ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʘʧʨʦʙʥʦʩʪʴ 

ʉʝʤʝʡʩʪʚʦ Chironomidae 

Chironomus plumosus p 

Chironomus sp. a-p 

Cladotanytarsus mancus ï 

ʇʦʜʢʣʘʩʩ Oligochaeta 

Potamothrix hammoniensis a-p 

ʇʨʦʯʠʝ 

Ceratopogonidae ï 

Chaoborus sp. o-p 

Hydrachna sp. o-ɓ 

 
ʊʘʙʣʠʮʘ 3 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʘʧʨʦʙʥʦʩʪʴ ʟʦʦʙʝʥʪʦʩʘ ʦʟʝʨʘ ʄʘʨʠʥʦʚʦ 

ɺʠʜ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʘʧʨʦʙʥʦʩʪʴ 

ʉʝʤʝʡʩʪʚʦ Chironomidae 

Ablabesmyia lentiginosa ɓ 

Ablabesmyia monilis ɓ 

Chironomus sp. a-p 

Cladopelma viridula ï 

Cladotanytarsus mancus ï 

Cryptochironomus defectus a 

Cryptochironomus sp. ɓ 

Glyptotendipes gripekoveni ɓ 

Paratendipes albimanus ɓ 

Pentapedilum exectum ɓ 

Polypedilum convictum ɓ-a 

Procladius choreus ɓ-a 

Procladius ferrugineus ɓ 

Tanytarsus gregarius o 

ʇʦʜʪʠʧ Crustacea 

Asellus aquaticus a 

ʆʪʨʷʜ Ephemeroptera 

Caenis horaria o 

Caenis macrura ɓ 

ʊʠʧ Mollusca 

Anodonta sp. ɓ 

Bithynia tentaculata ɓ 

Pisidium amnicum  

ʇʦʜʢʣʘʩʩ Oligochaeta 

Limnodrilus hoffmeisteri a-p 

Limnodrilus sp. a-p 

Nais sp. ï 

Potamothrix hammoniensis a-p 

Stylaria lacustris ɓ 

ʆʪʨʷʜ Trichoptera 

Polycentropus flavomaculatus ɓ 

ʇʨʦʯʠʝ 

Ceratopogonidae ï 

Chaoborus sp. o-p 

Hydrachna sp. o-ɓ 

Sialis lutaria ɓ-a 

 
ʊʘʙʣʠʮʘ 4  

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʘʧʨʦʙʥʦʩʪʴ ʟʦʦʙʝʥʪʦʩʘ ʦʟʝʨʘ ʈʳʙʥʦʛʦ 

ɺʠʜ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʘʧʨʦʙʥʦʩʪʴ 

ʉʝʤʝʡʩʪʚʦ Chironomidae 

Ablabesmyia sp. ɓ 

Chironomus plumosus p 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 4 

ɺʠʜ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʘʧʨʦʙʥʦʩʪʴ 

ʉʝʤʝʡʩʪʚʦ Chironomidae 

Chironomus sp. a-p 

Clinotanypus nervosus ï 

Endochironomus albipennis ɓ 

Parachironomus pararostratus - 

Procladius choreus ɓ-a 

Tanypus vilipennis ï 

ʆʪʨʷʜ Ephemeroptera 

Caenis horaria o 

Cloeon dipterum o-a 

ʊʠʧ Mollusca 

Bithynia tentaculata ɓ 

Pisidium amnicum ɓ 

ʇʦʜʢʣʘʩʩ Oligochaeta 

Psammoryctides albicola ɓ-a 

Stylaria lacustris ɓ 

ʆʪʨʷʜ Trichoptera 

Athripsodes aterrimus ï 

ʇʨʦʯʠʝ 

Hydrachna sp. o-ɓ 

 
ɺ ʟʦʦʙʝʥʪʦʩʝ ʦʟʝʨ ʄʘʨʠʥʦʚʦ ʠ ʈʳʙʥʦʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ɓ-ʤʝʟʦʩʘʧʨʦʙʳ ï 40% ʠ 25% ʩʦʦʪʚʝʪ-

ʩʚʝʥʥʦ (ʨʠʩ. 2). ɺ ʦʟ. ʂʘʤʳʰʦʚʦʤ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʜʦʣʷ Ŭ-p-ʩʘʧʨʦʙʦʚ ï 29%, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʪʥʝʩʪʠ ʧʨʠʜʦʥʥʳʝ ʩʣʦʠ ʚʦʜʳ ʜʘʥʥʦʛʦ ʦʟʝʨʘ ʢ ʢʘʪʝʛʦʨʠʠ çʟʘʛʨʷʟʥʝʥʥʳʝè. 

 

   
 

ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʚʠʜʦʚ ʟʦʦʙʝʥʪʦʩʘ ʦʟʝʨ ɺʠʰʪʳʥʝʮʢʦʡ ʛʨʫʧʧʳ  

ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʘʧʨʦʙʥʦʩʪʠ ʚʠʜʘ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʟʝʨ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʠʥʜʝʢʩʘ ï 

ʙʠʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ɺʫʜʠʚʠʩʩʘ ʠ ʠʥʜʝʢʩ ʩʘʧʨʦʙʥʦʩʪʠ ʇʘʥʪʣʝ ï ɹʫʢʢʘ, ʢʦʪʦʨʳʝ ʜʘʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʩʭʦʞʫʶ ʢʘʨʪʠʥʫ ʢʘʯʝʩʪʚʘ ʚʦʜ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʥʜʝʢʩʦʤ ʩʘʧʨʦʙʥʦʩʪʠ (ʪʘʙʣ. 5). ʀʥʜʝʢʩ ɺʫʜʠ-

ʚʠʩʩʘ ʜʣʷ ʦʟ. ʈʳʙʥʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ, ʚʳʰʝ ʰʝʩʪʠ, ʧʦʢʘʟʘʪʝʣʴ ʩʘʧʨʦʙʥʦʩʪʠ ʨʘʚʝʥ  

2,5ï2,2, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʦʜʳ ʦʪ ʫʩʣʦʚʥʦ ʯʠʩʪʦʡ ʜʦ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʡ.  

 
ʊʘʙʣʠʮʘ 5 

ʉʨʘʚʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʟʝʨ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʟ. ʂʘʤʳʰʦʚʦʝ ʦʟ. ʄʘʨʠʥʦʚʦ ʦʟ. ʈʳʙʥʦʝ 

ɹʠʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ɺʫʜʠʚʠʩʩʘ  2,3 4,1 6,1 

ʀʥʜʝʢʩ ʩʘʧʨʦʙʥʦʩʪʠ 2,5 2,2 2,2 
 

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʟʝʨʘ ʄʘʨʠʥʦʚʦ ʠ ʈʳʙʥʦʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʦʤʫ 

ʢʣʘʩʩʫ, ʧʦʢʘʟʳʚʘʶʱʝʤʫ ʫʤʝʨʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʟ.  ʂʘʤʳʰʦʚʦʝ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʠ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʠʢʘʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʝʛʦ ʚʦʜʳ ʦʪʥʦʩʷʪʩʷ 

ʢ Ŭ-p-ʩʘʧʨʦʙʥʦʤʫ ʢʣʘʩʩʫ ʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʘʪʝʛʦʨʠʠ çʟʘʛʨʷʟʥʝʥʥʳʝè. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʜʘʥʥʦʝ ʦʟʝʨʦ ʠʤʝʝʪ ʤʘʣʫʶ ʧʨʦʪʦʯʥʦʩʪʴ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʩʪʨʦ ʟʘʨʘʩ-

ʪʘʝʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʚʪʨʦʬʠʢʘʮʠʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʦʝʤʘ. ʇʦ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʬʦʥʦʚʳʝ ʜʣʷ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʟʝʨʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʋɼʂ 597.2/.5(265.54) 

 

ʆ.ʀ. ʇʫʱʠʥʘ, ʉ.ʌ. ʉʦʣʦʤʘʪʦʚ 
 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʮʝʥʪʨ, 

ɺʣʘʜʠʚʦʩʪʦʢ, 690091 

e-mail: triotrof@yandex.ru 

 

ʉʊʈʋʂʊʋʈɸ ʇʆʊʈɽɹʃɽʅʀʗ ʇʀʑɽɺʓʍ ʈɽʉʋʈʉʆɺ ɼɽʄɽʈʉɸʃʔʅʓʄʀ ʈʓɹɸʄʀ 

ʅɸ ʐɽʃʔʌɽ ʉɽɺɽʈʅʆɻʆ ʇʈʀʄʆʈʔʗ (ʗʇʆʅʉʂʆɽ ʄʆʈɽ)  

ɺ ʈɸʅʅɽɺɽʉɽʅʅʀʁ ʇɽʈʀʆɼ 
 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ï ʥʘʯʘʣʝ ʤʘʷ 2009ï2014 ʛʛ., ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦ-

ʨʴʷ, ʚʳʜʝʣʝʥʳ ʧʷʪʴ ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʜʝʤʝʨʩʘʣʴʥʳʭ ʨʳʙ: ʙʝʥʪʦʬʘʛʠ, ʠʭʪʠʦʬʘʛʠ, ʠʭʪʠʦʥʝʢʪʦʙʝʥʪʦ-

ʬʘʛʠ, ʥʝʢʪʦʙʝʥʪʦʬʘʛʠ ʠ ʧʣʘʥʢʪʦʬʘʛʠ. ʉʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʩʫʪʦʯʥʳʭ ʨʘʮʠʦʥʦʚ ʨʳʙ ʦʮʝʥʝʥʳ ʚ 0,02ï3,5% ʦʪ 

ʤʘʩʩʳ ʪʝʣʘ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʨʘʮʠʦʥ ʦʪʤʝʯʝʥ ʫ ʥʝʢʪʦʙʝʥʪʦʬʘʛʦʚ (2,5%), ʤʠʥʠ-

ʤʘʣʴʥʳʡ ï ʫ ʙʝʥʪʦʬʘʛʦʚ (1,1%). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʦʪʦʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʣʠ ʚ ʰʝʣʴ-

ʬʦʚʳʝ ʠʭʪʠʦʮʝʥʳ ʩ ʙʝʥʪʦʩʦʤ (29,5%), ʥʝʢʪʦʙʝʥʪʦʩʦʤ (29,9%) ʠ ʟʦʦʧʣʘʥʢʪʦʥʦʤ (25,1%), ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝ-

ʥʠ ï ʩ ʥʝʢʪʦʥʦʤ (14,8%). ʉ ʛʣʫʙʠʥʦʡ ʨʦʣʴ ʥʝʢʪʦʙʝʥʪʦʩʘ ʠ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʩʫʤʤʘʨʥʦʤ ʨʘʮʠʦʥʝ ʨʳʙ 

ʚʦʟʨʘʩʪʘʣʘ, ʥʦ ʩʥʠʞʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʙʝʥʪʦʩʘ ʠ ʥʝʢʪʦʥʘ. ʉʪʨʫʢʪʫʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ ʦʧʨʝʜʝ-

ʣʷʣʘʩʴ ʭʘʨʘʢʪʝʨʦʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʠʪʘʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʧʦ ʙʠʦʤʘʩʩʝ ʨʳʙ. ʅʘ ʚʥʫʪʨʝʥʥʝʤ ʰʝʣʴʬʝ 

ʛʣʘʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʙʳʣʠ ʠʭʪʠʦʥʝʢʪʦʙʝʥʪʦʬʘʛʠ (ʤʥʦʛʦʠʛʣʳʡ ʠ ʩʥʝʞʥʳʡ ʢʝʨʯʘʢʠ)  

ʠ ʥʝʢʪʦʙʝʥʪʦʬʘʛ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʰʣʝʤʦʥʦʩʝʮ, ʥʘ ʚʥʝʰʥʝʤ ï ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʰʣʝʤʦʥʦʩʝʮ, ʤʥʦʛʦʠʛʣʳʡ 

ʢʝʨʯʘʢ ʠ ʧʣʘʥʢʪʦʬʘʛʠ (ʶʞʥʳʡ ʦʜʥʦʧʝʨʳʡ ʪʝʨʧʫʛ ʠ ʰʠʨʦʢʦʣʦʙʳʡ ʰʣʝʤʦʥʦʩʝʮ). 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʤʝʨʩʘʣʴʥʳʝ ʨʳʙʳ, ʧʠʪʘʥʠʝ, ʪʨʦʬʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʩʫʪʦʯʥʳʡ ʨʘʮʠʦʥ, ʧʦ-

ʪʨʝʙʣʝʥʠʝ, ʩʝʚʝʨʥʦʝ ʇʨʠʤʦʨʴʝ. 
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STRUCTURE OF FOOD CONSUMPTION BY DEMERSAL FISH ON THE SHELF  

OF THE NORTHERN PRIMORYE REGION (SEA OF JAPAN) IN EARLY SPRING  

 
Based on the data obtained in late March ï early May 2009ï2014, five trophic groups of demersal fish were dis-

tinguished on the continental slope of the Northern Primorye region: benthophages, ichthyophages, 

ichthyonektobenthophages, nektobenthophages, and planktophages. The average values of fish daily rations ranged 

from 0.02 to 3.5% of the body mass, with the maximum weighted-average ration recorded in nektobenthophages 

(2.5%), and the minimum, in benthophages (1.1%). The basic source of the organic matter in the shelf ichthyocenes 

was comprised by benthos (29.5%), nektobenthos (29.9%), zooplankton (25.1%), and, to a lesser degree, nekton 

(14.8%). With depth, the proportion of nektobenthos and zooplankton in the total fish ration increased, and that of 

benthos and nekton, decreased. The structure of food consumption was determined by the feeding habits and intensi-

ty in the dominant fish species. In the inner shelf, the major hydrobiont consumers were the great and snowy sculpins 

(ichthyonektobenthophages) and the blackedged sculpin (nektobenthophage), and in the outer shelf, the blackedged 

and great sculpins and planktophages (arabesque greenling and graypurple sculpin). 

 
Key words: demersal fish, feeding, trophic groups, daily ration, consumption, Northern Primorye Region. 

 

 

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʨʘ-

ʮʠʦʥʘʣʴʥʳʤ ʚʝʜʝʥʠʝʤ ʧʨʦʤʳʩʣʘ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʟʥʘʥʠʷ ʪʨʦʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʛʠʜʨʦʙʠʦʥʪʦʚ, 

ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʠʱʝʡ [1]. Cʨʝʜʠ ʩʦʦʙʱʝʩʪʚ ʜʝ-

ʤʝʨʩʘʣʴʥʳʭ ʨʳʙ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʩʣʘʛʘʶʱʠʭ ʦʩʥʦʚʫ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʧʨʠ-

ʙʨʝʞʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ, ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʚ ʪʨʦʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ ʠʭʪʠʦ-
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ʮʝʥʳ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ [2]. ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʚʝʜʝʥʠʡ ʧʦ ʘʢʚʘʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ, 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ ʧʨʝʚʦʩʭʦʜʠʪ ʟʘʣʠʚ ʚ ʪʨʠ ʨʘʟʘ, ʘ ʦʙʲʝʤ ʨʝʩʫʨʩʦʚ ʧʦʯʪʠ ʚ ʯʝʪʳʨʝ. ɼʣʷ ʚʦʩʧʦʣʥʝ-

ʥʠʷ ʧʨʦʙʝʣʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʢʩʧʝʜʠʮʠʷʤʠ ʊʀʅʈʆ-ʮʝʥʪʨʘ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʚ ʢʦʥ-

ʮʝ ʤʘʨʪʘ ï ʥʘʯʘʣʝ ʤʘʷ 2009, 2012ï2014 ʛʛ., ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʠʪʘʥʠʶ ʤʘʩʩʦ-

ʚʳʭ ʠ ʦʙʳʯʥʳʭ ʚʠʜʦʚ ʨʳʙ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʘʪʝʨʠʢʦʚʦʤ ʩʢʣʦʥʝ, ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ [3]. ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʮʠʦʥʦʚ ʜʝʤʝʨʩʘʣʴʥʳʭ ʨʳʙ ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ ʠ ʜʘ-

ʝʪʩʷ ʦʮʝʥʢʘ ʧʦʪʨʝʙʣʝʥʠʷ ʠʤʠ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ɾʝʣʫʜʢʠ ʨʳʙ ʩʦʙʠʨʘʣʠ ʚ ʭʦʜʝ ʜʦʥʥʳʭ ʪʨʘʣʦʚʳʭ ʩʲʝʤʦʢ ʫ ʧʦʙʝʨʝʞʴʷ ʇʨʠʤʦʨʴʷ (ʦʪ ʤ. ʇʦʚʦ-

ʨʦʪʥʳʡ ʜʦ ʤ. ɿʦʣʦʪʦʡ) ʥʘ ʛʣʫʙʠʥʘʭ 18ï200 ʤ. ʆʙʨʘʙʦʪʢʫ ʧʨʦʙ ʠ ʨʘʩʯʝʪ ʩʫʪʦʯʥʳʭ ʧʠʱʝʚʳʭ ʨʘ-

ʮʠʦʥʦʚ (ʉʇʈ) ʚʳʧʦʣʥʷʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʊʀʅʈʆ-ʮʝʥʪʨʝ [4, 1]. ʉʨʝʜʥʶʶ ʜʣʷ ʚʠʜʘ 

ʚʝʣʠʯʠʥʫ ʨʘʮʠʦʥʘ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʥʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʫʯʝʪʦʤ ʙʠʦʤʘʩʩ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʭ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʦʩʦʙʝʡ ʠ ʠʭ ʚʢʣʘʜʘ ʚ ʦʙʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ. ɺ ʪʨʦʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʙʠʦʤʘʩʩ, ʚʳʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʤ ʧʣʦʱʘʜʝʡ [5]. ɺʩʝʛʦ 

ʦʙʨʘʙʦʪʘʥʦ 2016 ʞʝʣʫʜʢʦʚ ʦʪ 25 ʚʠʜʦʚ ʨʳʙ. 

ɺ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2009ï2014 ʛʛ. ʚʝʣʠʯʠʥʘ ʫʯʪʝʥʥʦʡ ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ 

ʠʭʪʠʦʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 38,8 ʪʳʩ. ʪ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʠʪʘʚʰʠʭ ʟʜʝʩʴ ʨʳʙ (86,9%) ʙʳʣʘ 

ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʵʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ (ʚʥʝʰʥʠʡ ʰʝʣʴʬ ʩ ʛʣʫʙʠʥʘʤʠ 51ï200 ʤ), ʤʝʥʴʰʘʷ ʧʨʠʜʝʨ-

ʞʠʚʘʣʘʩʴ ʩʫʙʣʠʪʦʨʘʣʴʥʦʡ (ʚʥʫʪʨʝʥʥʠʡ ʰʝʣʴʬ ʩ ʛʣʫʙʠʥʘʤʠ ʜʦ 50 ʤ). ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʣʝʪ ʙʳʣ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʚʳʩʦʢʠʡ ʜʣʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʫʨʦʚʝʥʴ ʦʙʠʣʠʷ ʙʳʯʢʦʚ ʩʝ-

ʤʝʡʩʪʚʘ ʨʦʛʘʪʢʦʚʳʭ [6, 7], ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʠ ʥʘ ʩʦʩʪʘʚʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʙʠʦʤʘʩʩʫ ʚ ʰʝʣʴʬʦʚʳʭ ʚʦʜʘʭ ʠʤʝʣʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʰʣʝʤʦʥʦʩʝʮ ʠ ʤʥʦʛʦʠʛʣʳʡ ʢʝʨ-

ʯʘʢ (ʚ ʩʫʙʣʠʪʦʨʘʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 25,7 ʠ 11,2%, ʚ ʵʣʠʪʦʨʘʣʠ ï 19,0 ʠ 20,3%). ʂʨʦʤʝ ʥʠʭ, ʚ ʯʠʩʣʦ 

ʜʦʤʠʥʘʥʪʦʚ ʚ ʧʝʨʚʦʤ ʙʠʦʪʦʧʝ ʚʭʦʜʠʣʠ ʩʥʝʞʥʳʡ ʢʝʨʯʘʢ (17,2%) ʠ ʞʝʣʪʦʧʦʣʦʩʘʷ ʢʘʤʙʘʣʘ 

(14,4%), ʘ ʚʦ ʚʪʦʨʦʤ ï ʞʁʥʳʡ ʦʜʥʦʧʝʨʳʡ ʪʝʨʧʫʛ (10,9%) ʠ ʰʠʨʦʢʦʣʦʙʳʡ ʰʣʝʤʦʥʦʩʝʮ (10,8%). 

ʇʦ ʩʦʩʪʘʚʫ ʠ ʩʦʦʪʥʦʰʝʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʮʠʦʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʠʜʳ ʨʳʙ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʧʷʪʴ ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ (ʛʠʣʴʜʠʡ): ʙʝʥʪʦʬʘʛʠ, ʠʭʪʠʦʬʘʛʠ, ʠʭʪʠʦʥʝʢʪʦʙʝʥʪʦʬʘʛʠ, ʥʝʢ-

ʪʦʙʝʥʪʦʬʘʛʠ ʠ ʧʣʘʥʢʪʦʬʘʛʠ (ʨʠʩ. 1).  
 

 
 

ʈʠʩ. 1. ʊʨʦʬʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ʜʝʤʝʨʩʘʣʴʥʳʭ ʨʳʙ ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ  

ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (2009ï2014 ʛʛ.). ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ɽʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʚʠʜʳ ʨʳʙ:  

1 ï ʜʚʫʨʦʛʠʡ ʙʳʯʦʢ, 2 ï ʜʣʠʥʥʦʨʳʣʘʷ ʢʘʤʙʘʣʘ, 3 ï ʤʘʣʦʨʦʪʘʷ ʢʘʤʙʘʣʘ, 4 ï ʷʧʦʥʩʢʘʷ ʢʘʤʙʘʣʘ,  

5 ïʞʝʣʪʦʧʝʨʘʷ ʢʘʤʙʘʣʘ, 6 ï ʞʝʣʪʦʧʦʣʦʩʘʷ ʢʘʤʙʘʣʘ, 7 ï ʥʠʪʯʘʪʳʡ ʰʣʝʤʦʥʦʩʝʮ, 8 ï ʶʞʥʘʷ ʧʘʣʪʫʩʦʚʠʜʥʘʷ ʢʘʤʙʘʣʘ, 

9 ï ʪʨʝʩʢʘ, 10 ï ʩʥʝʞʥʳʡ ʢʝʨʯʘʢ, 11 ï ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʰʣʝʤʦʥʦʩʝʮ, 12 ï ʤʥʦʛʦʠʛʣʳʡ ʢʝʨʯʘʢ, 13 ï ʢʝʨʯʘʢ-ʷʦʢ,  

14 ï ʜʣʠʥʥʦʰʠʧʳʡ ʙʳʯʦʢ, 15 ï ʫʩʘʪʳʡ ʣʠʧʘʨʠʩ, 16 ï ʦʭʦʪʩʢʠʡ ʣʠʧʘʨʠʩ, 17 ï ʧʝʩʪʨʳʡ ʧʦʣʫʯʝʰʫʡʥʠʢ, 18 ï ʥʘʚʘʛʘ,  

19 ï ʢʦʣʶʯʠʡ ʠʮʝʣ, 20 ï ʢʦʣʶʯʘʷ ʢʘʤʙʘʣʘ, 21 ï ʰʠʨʦʢʦʣʦʙʳʡ ʰʣʝʤʦʥʦʩʝʮ, 22 ï ʦʩʪʨʦʛʦʣʦʚʘʷ ʢʘʤʙʘʣʘ,  

23 ï ʶʞʥʳʡ ʦʜʥʦʧʝʨʳʡ ʪʝʨʧʫʛ, 24 ï ʤʠʥʪʘʡ, 25 ï ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʩʝʣʴʜʴ 
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ɻʠʣʴʜʠʶ ʙʝʥʪʦʬʘʛʦʚ ʬʦʨʤʠʨʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʚʝʝʜʳ ï ʥʠʪʯʘʪʳʡ ʰʣʝʤʦʥʦʩʝʮ, ʤʘʣʦʨʦʪʘʷ, 

ʞʝʣʪʦʧʦʣʦʩʘʷ, ʷʧʦʥʩʢʘʷ ʠ ʞʝʣʪʦʧʝʨʘʷ ʢʘʤʙʘʣʳ, ʚ ʧʠʱʝ ʢʦʪʦʨʳʭ ʜʦʣʷ ʧʦʣʠʭʝʪ ʩʦʩʪʘʚʣʷʣʘ  

70,1ï78,4%. ʂ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʥʘ ʤʝʥʴʰʝʤ ʫʨʦʚʥʝ ʩʭʦʜʩʪʚʘ ʧʨʠʤʳʢʘʝʪ ʜʣʠʥʥʦʨʳʣʘʷ ʢʘʤʙʘʣʘ, 

ʧʦʝʜʘʚʰʘʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʤʝʣʢʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ï ʢʫʤʦʚʳʭ, ʛʘʤʤʘʨʠʜ, ʢʘʧʨʝʣʣʠʜ (84,9%). 
ʊʠʧʠʯʥʳʤ ʙʝʥʪʦʬʘʛʦʤ ʷʚʣʷʝʪʩʷ ʠ ʜʚʫʨʦʛʠʡ ʙʳʯʦʢ, ʥʝ ʚʦʰʝʜʰʠʡ ʥʠ ʚ ʦʜʥʫ ʛʨʫʧʧʠʨʦʚʢʫ ʠʟ-ʟʘ 

ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʠʤ ʞʝʨʪʚ ï ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, 

ʦʬʠʫʨ, ʤʦʣʦʜʠ ʤʦʨʩʢʠʭ ʝʞʝʡ (ʚ ʩʫʤʤʝ 95,5%). 

ʀʭʪʠʦʬʘʛʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʩʢʦʡ ʠ ʶʞʥʦʡ ʧʘʣʪʫʩʦʚʠʜʥʦʡ ʢʘʤʙʘʣʦʡ, ʚ ʨʘʮʠʦʥʝ ʢʦʪʦʨʳʭ ʘʙ-

ʩʦʣʶʪʥʦ ʜʦʤʠʥʠʨʦʚʘʣʠ ʨʳʙʳ (95,3ï91,2%): ʫ ʪʨʝʩʢʠ ï ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʜʦʥʥʦ-ʧʝʣʘʛʠʯʝʩʢʠʝ 

(ʩʝʣʴʜʴ, ʤʠʥʪʘʡ, ʪʝʨʧʫʛ), ʫ ʢʘʤʙʘʣʳ ï ʜʦʥʥʳʝ (ʤʝʣʢʠʝ ʚʠʜʳ ʨʦʛʘʪʢʦʚʳʭ ʠ ʩʪʠʭʝʝʚʳʭ). 

ɻʨʫʧʧʘ ʠʭʪʠʦʥʝʢʪʦʙʝʥʪʦʬʘʛʦʚ ʦʙʲʝʜʠʥʷʝʪ ʜʣʠʥʥʦʰʠʧʦʛʦ ʙʳʯʢʘ ʠ ʢʝʨʯʘʢʦʚ (ʤʥʦʛʦʠʛʣʦʛʦ, 

ʢʝʨʯʘʢʘ-ʷʦʢʘ, ʩʥʝʞʥʦʛʦ), ʧʠʪʘʚʰʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʨʳʙʘʤʠ (30,2ï46,4%), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʦ-

ʛʘʪʢʦʚʳʤʠ ʠ ʩʪʠʭʝʝʚʳʤʠ, ʘ ʪʘʢʞʝ ʜʝʢʘʧʦʜʘʤʠ (20,5ï49,4%) ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʨʝʚʝʪʦʢ ʫ ʜʣʠʥ-

ʥʦʰʠʧʦʛʦ ʙʳʯʢʘ ʠ ʢʨʘʙʦʚ ʫ ʢʝʨʯʘʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʯʠʩʣʦ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʨʤʘ ʩʥʝʞʥʦʛʦ 

ʢʝʨʯʘʢʘ ʚʭʦʜʠʣʠ ʵʭʠʫʨʠʜʳ (44,7%), ʘ ʤʥʦʛʦʠʛʣʦʛʦ ï ʦʩʴʤʠʥʦʛʠ (24,7%). 

ʂ ʥʝʢʪʦʙʝʥʪʦʬʘʛʘʤ ʦʪʥʦʩʷʪʩʷ ʥʘʚʘʛʘ, ʧʝʩʪʨʳʡ ʧʦʣʫʯʝʰʫʡʥʠʢ, ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʰʣʝʤʦʥʦ-

ʩʝʮ, ʦʭʦʪʩʢʠʡ ʠ ʫʩʘʪʳʡ ʣʠʧʘʨʠʩʳ, ʧʨʝʜʧʦʯʠʪʘʚʰʠʝ ʜʦʥʥʳʭ ʠ ʧʨʠʜʦʥʥʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ (ʚ ʩʫʤʤʝ 

37,7ï87,0%), ʢʘʢ ʧʨʘʚʠʣʦ, ʜʝʢʘʧʦʜ, ʨʝʞʝ ʤʠʟʠʜ ʠ ʛʘʤʤʘʨʠʜ. ʅʘʨʷʜʫ ʩ ʨʘʢʦʦʙʨʘʟʥʳʤʠ, ʚ ʧʠʪʘʥʠʠ 

ʧʦʣʫʯʝʰʫʡʥʠʢʘ ʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʰʣʝʤʦʥʦʩʮʘ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʯʝʨʚʠ (22,6ï41,1%). 

ɻʠʣʴʜʠʶ ʧʣʘʥʢʪʦʬʘʛʦʚ ʦʙʨʘʟʫʶʪ ʤʠʥʪʘʡ, ʪʝʨʧʫʛ, ʰʠʨʦʢʦʣʦʙʳʡ ʰʣʝʤʦʥʦʩʝʮ, ʦʩʪʨʦʛʦʣʦʚʘʷ 

ʠ ʢʦʣʶʯʘʷ ʢʘʤʙʘʣʳ, ʧʦʪʨʝʙʣʷʚʰʠʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʣʠʯʥʳʭ ʧʣʘʥʢʪʦʥʥʳʭ ʞʠʚʦʪʥʳʭ  

(81,8ï96,1%), ʚ ʦʩʥʦʚʥʦʤ ʛʠʧʝʨʠʠʜ ʠ ʵʚʬʘʫʟʠʠʜ. ɺ ʵʪʫ ʞʝ ʛʨʫʧʧʠʨʦʚʢʫ ʚʦʰʣʠ ʩʝʣʴʜʴ ʠ ʢʦʣʶʯʠʡ 

ʠʮʝʣ, ʦʜʥʘʢʦ ʣʦʛʠʯʥʝʝ ʦʪʥʝʩʪʠ ʠʭ ʢ ʵʚʨʠʬʘʛʘʤ, ʪ. ʢ. ʧʠʱʘ ʩʝʣʴʜʠ, ʧʦʤʠʤʦ ʧʣʘʥʢʪʦʥʘ, ʩʦʜʝʨʞʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʢʪʦʙʝʥʪʦʩʥʳʭ ʤʠʟʠʜ (41,2%), ʘ ʨʘʮʠʦʥ ʠʮʝʣʘ ʥʘʧʦʣʦʚʠʥʫ ʩʦʩʪʦʷʣ ʠʟ 

ʨʳʙ (24,9%), ʘ ʪʘʢʞʝ ʙʝʥʪʦʩʥʳʭ ʠ ʥʝʢʪʦʙʝʥʪʦʩʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (25,3%). 

ʉʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʩʫʪʦʯʥʳʭ ʨʘʮʠʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʳʙ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 0,02 ʜʦ 3,5% ʦʪ 

ʤʘʩʩʳ ʪʝʣʘ, ʧʨʠʯʝʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʦʥʠ ʧʨʝʚʳʰʘʣʠ 2,0% (ʨʠʩ. 2).  
 

 
 

ʈʠʩ. 2. ʉʨʝʜʥʠʝ ʩʫʪʦʯʥʳʝ ʨʘʮʠʦʥʳ ʜʝʤʝʨʩʘʣʴʥʳʭ ʨʳʙ (% ʦʪ ʤʘʩʩʳ ʪʝʣʘ) ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ  

ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (2009ï2014 ʛʛ.). ʅʦʤʝʨʘ ʚʠʜʦʚ ʢʘʢ ʥʘ ʨʠʩ. 1 

 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʉʇʈ ʦʪʤʝʯʝʥ ʫ ʥʝʢʪʦʙʝʥʪʦʬʘʛʦʚ (2,5%), ʤʠʥʠʤʘʣʴʥʳʡ ï 

ʫ ʙʝʥʪʦʬʘʛʦʚ (1,1%). ʉʇʈ ʠʭʪʠʦʬʘʛʦʚ ʩʦʩʪʘʚʠʣ 2,3%, ʘ ʠʭʪʠʦʥʝʢʪʦʙʝʥʪʦʬʘʛʦʚ ʠ ʧʣʘʥʢʪʦʬʘʛʦʚ ï 

2,1%. ʅʠʟʢʠʡ ʨʘʮʠʦʥ ʛʠʣʴʜʠʠ ʙʝʥʪʦʬʘʛʦʚ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʧʦʣʦʚʠʥʫ ʠʭ ʙʠʦʤʘʩʩʳ ʩʦ-

ʩʪʘʚʣʷʣʠ ʞʝʣʪʦʧʝʨʘʷ, ʜʣʠʥʥʦʨʳʣʘʷ, ʷʧʦʥʩʢʘʷ ʠ ʞʝʣʪʦʧʦʣʦʩʘʷ ʢʘʤʙʘʣʳ, ʪʦʣʴʢʦ ʥʘʯʠʥʘʚʰʠʝ ʚʳ-

ʭʦʜʠʪʴ ʠʟ ʩʦʩʪʦʷʥʠʷ ʟʠʤʥʝʛʦ ʛʦʣʦʜʘʥʠʷ ʠ ʠʤʝʚʰʠʝ ʉʇʈ 0,02ï0,7%. ʈʘʮʠʦʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʛʣʫʙʦʢʦʚʦʜʥʳʭè ʢʘʤʙʘʣ ï ʧʘʣʪʫʩʦʚʠʜʥʦʡ, ʢʦʣʶʯʝʡ ʠ ʤʘʣʦʨʦʪʦʡ, ʩʦʚʝʨʰʘʶʱʠʭ ʙʦʣʝʝ ʧʨʦʪʷ-

ʞʝʥʥʳʝ ʩʝʟʦʥʥʳʝ ʤʠʛʨʘʮʠʠ, ʙʳʣʠ ʟʘʤʝʪʥʦ ʚʳʰʝ (1,5ï2,4%), ʭʦʪʷ ʥʘ ʢʦʨʤʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʧʘʣʪʫʩʦʚʠʜʥʦʡ ʢʘʤʙʘʣʳ (ʪʘʢ ʞʝ, ʢʘʢ ʩʝʣʴʜʠ ʠ ʷʧʦʥʩʢʦʡ ʢʘʤʙʘʣʳ), ʙʝʟʫʩʣʦʚʥʦ, 

ʦʢʘʟʳʚʘʣ ʚʣʠʷʥʠʝ ʧʨʦʪʝʢʘʶʱʠʡ ʚ ʵʪʦ ʚʨʝʤʷ ʥʝʨʝʩʪ. ɻʦʨʘʟʜʦ ʠʥʪʝʥʩʠʚʥʝʝ ʧʠʪʘʣʠʩʴ ʚʠʜʳ ʩ ʦʩʝʥ-
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ʥʝ-ʟʠʤʥʠʤ ʠ ʟʠʤʥʠʤ ʥʝʨʝʩʪʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʧʦ ʙʠʦʤʘʩʩʝ ʩʝʤʝʡ-

ʩʪʚʘ ʨʦʛʘʪʢʦʚʳʭ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʚ ʮʝʣʦʤ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʝʣʠʯʠʥʫ ʨʘʮʠʦʥʘ ʨʳʙ ʥʘ ʰʝʣʴʬʝ 

(2,1%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʢʦʚʳʤ ʩʢʣʦʥʦʤ, ʛʜʝ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 0,9% [3]. 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʨʳʙ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ 

ʚʥʝʰʥʝʤ ʰʝʣʴʬʝ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘʭʦʜʠʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ (2,3ï2,1%), 

ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦʙ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ ʨʘʮʠʦʥʘ ʠ ʝʛʦ ʩʦʩʪʘʚʝ. ʇʦ ʥʘʰʠʤ ʨʘʩʯʝʪʘʤ, ʟʘ 

ʦʜʠʥ ʤʝʩʷʮ (ʘʧʨʝʣʴ) ʚ ʩʫʙʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʠʜʳ ʚʳʝʜʘʣʠ ʚʩʝʛʦ 2,87 ʪʳʩ. ʪ ʨʘʟ-

ʣʠʯʥʳʭ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʯʝʨʚʝʡ (ʧʦʣʠʭʝʪ, ʵʭʠʫʨʠʜ), ʜʝʢʘ-

ʧʦʜ (ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʢʨʘʙʘ-ʩʪʨʠʛʫʥʘ) ʠ ʨʳʙ (ʚ ʦʩʥʦʚʥʦʤ ʩʪʠʭʝʝʚʳʭ) (ʨʠʩ. 3). ʀʟ ʜʨʫʛʠʭ ʛʨʫʧʧ 

ʢʦʨʤʦʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʠʤʝʣʠ ʪʦʣʴʢʦ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ. 

  
 

ʈʠʩ. 3. ʆʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ ʟʘ ʦʜʠʥ ʤʝʩʷʮ ʠ ʜʦʣʷ ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʛʠʜʨʦʙʠʦʥʪʦʚ (%)  

ʚ ʩʫʤʤʘʨʥʦʤ ʨʘʮʠʦʥʝ ʜʝʤʝʨʩʘʣʴʥʳʭ ʨʳʙ ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (2009ï2014 ʛʛ.) 

 

ɺ ʵʣʠʪʦʨʘʣʠ, ʛʜʝ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʨʳʙ, ʚʳʝʜʘʥʠʝ ʩʦʩʪʘʚʠʣʦ 18,17 ʪʳʩ. ʪ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʙʣʠʪʦʨʘʣʴʶ, ʜʦʣʷ ʯʝʨʚʝʡ ʚ ʩʫʤʤʘʨʥʦʤ ʨʘʮʠʦʥʝ ʦʙʠʪʘʪʝʣʝʡ ʵʪʦʛʦ ʙʠʦʪʦʧʘ ʩʦ-

ʢʨʘʪʠʣʘʩʴ ʚ 1,5 ʨʘʟʘ, ʨʳʙ ï ʚ 2, ʜʚʫʩʪʚʦʨʯʘʪʳʭ ï ʚ 6 ʨʘʟ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʦʩʦʙʝʥʥʦ ʵʚʬʘʫʟʠʠʜ ʠ ʛʠʧʝʨʠʠʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʣʴ ʙʝʥʪʦʩʘ ʠ ʥʝʢʪʦʥʘ 

ʚ ʧʠʪʘʥʠʠ ʰʝʣʴʬʦʚʳʭ ʨʳʙ ʩ ʛʣʫʙʠʥʦʡ ʩʥʠʞʘʣʘʩʴ, ʥʦ ʚʦʟʨʘʩʪʘʣʘ ʨʦʣʴ ʥʝʢʪʦʙʝʥʪʦʩʘ ʠ ʟʦʦʧʣʘʥʢʪʦʥʘ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʞʝʨʪʚ ʦʙʫʩʣʦʚʣʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʦʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʠʪʘʥʠʷ ʜʦʤʠʥʠ-

ʨʫʶʱʠʭ ʧʦ ʙʠʦʤʘʩʩʝ ʨʳʙ. ʅʘ ʚʥʫʪʨʝʥʥʝʤ ʰʝʣʴʬʝ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʚʳʝʜʘʥʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ 

ʚʥʦʩʠʣʠ ʭʠʱʥʳʝ ʚʠʜʳ (84,3%), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʝʨʯʘʢʠ (ʠʭʪʠʦʥʝʢʪʦʙʝʥʪʦʬʘʛʠ) ʠ ʜʘʣʴʥʝʚʦ-

ʩʪʦʯʥʳʡ ʰʣʝʤʦʥʦʩʝʮ (ʥʝʢʪʦʙʝʥʪʦʬʘʛ) (ʨʠʩ. 4).  

  
ʈʠʩ. 4. ɼʦʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ (%) ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʚʳʝʜʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ ʜʝʤʝʨʩʘʣʴʥʳʤʠ ʨʳʙʘʤʠ  

ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (2009ï2014 ʛʛ.) 
 

ɼʦʣʷ ʤʘʩʩʦʚʦʡ, ʥʦ ʩʣʘʙʦ ʧʠʪʘʶʱʝʡʩʷ ʞʝʣʪʦʧʦʣʦʩʦʡ ʢʘʤʙʘʣʳ ʠ ʜʨʫʛʠʭ ʙʝʥʪʦʬʘʛʦʚ ʩʦʩʪʘʚʠ-

ʣʘ 10,3%, ʘ ʧʣʘʥʢʪʦʬʘʛʦʚ ï ʚʩʝʛʦ 5,4%. ʅʘ ʚʥʝʰʥʝʤ ʰʝʣʴʬʝ ʛʣʘʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʪʘʢʞʝ ʙʳ-

ʣʠ ʭʠʱʥʠʢʠ, ʦʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʦʟʨʘʩʪʘʥʠʝʤ ʟʜʝʩʴ ʙʠʦʤʘʩʩʳ ʧʣʘʥʢʪʦʥʦʷʜʥʳʭ ʚʠ-

ʜʦʚ (ʦʩʦʙʝʥʥʦ ʪʝʨʧʫʛʘ ʠ ʰʠʨʦʢʦʣʦʙʦʛʦ ʰʣʝʤʦʥʦʩʮʘ) ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʚʢʣʘʜʘ ʚ ʚʳʝʜʘʥʠʝ 

(29,5%), ʜʦʣʷ ʭʠʱʥʠʢʦʚ ʚ ʦʙʱʝʤ ʧʦʪʨʝʙʣʝʥʠʠ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 65,3%, ʘ ʙʝʥʪʦʬʘʛʦʚ ï ʜʦ 5,2%. 
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ɺ ʮʝʣʦʤ ʩʪʨʫʢʪʫʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ ʙʳʣʘ 

ʦʯʝʥʴ ʙʣʠʟʢʘ ʢ ʪʘʢʦʚʦʡ ʚ ʵʣʠʪʦʨʘʣʠ (ʨʠʩ. 5). ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʢʣʦʥʘ, ʛʜʝ ʚ ʨʘʥʥʝʚʝ-

ʩʝʥʥʠʡ ʧʝʨʠʦʜ ʪʨʦʬʠʯʝʩʢʠʝ ʩʚʷʟʠ ʜʝʤʝʨʩʘʣʴʥʳʭ ʨʳʙ ʟʘʤʳʢʘʣʠʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʥʝʢʪʦʙʝʥ-

ʪʦʩ (38,9%), ʟʦʦʧʣʘʥʢʪʦʥ (24,8%) ʠ ʥʝʢʪʦʥ (23,4%) [3], ʦʩʥʦʚʥʳʝ ʧʦʪʦʢʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʰʝʣʴʬʦʚʳʝ ʠʭʪʠʦʮʝʥʳ ʧʦʩʪʫʧʘʣʠ ʩ ʙʝʥʪʦʩʦʤ (29,5%), ʥʝʢʪʦʙʝʥʪʦʩʦʤ (29,9%) ʠ ʟʦʦʧʣʘʥʢʪʦʥʦʤ 

(25,1%). 

 

  
ʘ ʙ 

ʈʠʩ. 5. ɼʦʣʷ ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ (ʘ) ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ (ʙ) ʛʨʫʧʧ ʛʠʜʨʦʙʠʦʥʪʦʚ (%)  

ʚ ʩʫʤʤʘʨʥʦʤ ʨʘʮʠʦʥʝ ʜʝʤʝʨʩʘʣʴʥʳʭ ʨʳʙ ʥʘ ʰʝʣʴʬʝ ʉʝʚʝʨʥʦʛʦ ʇʨʠʤʦʨʴʷ  

ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (2009ï2014 ʛʛ.) 
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ʇʈʆʄʓʉʃʆɺʓʁ ɿɸʇɸʉ ʄʀɼʀʀ ɻʈɽʗ CRENOMYTILUS GRAYANUS  

ɺ ʇʈʀɹʈɽɾʔɽ ʇʈʀʄʆʈʉʂʆɻʆ ʂʈɸʗ  

(ʗʇʆʅʉʂʆɽ ʄʆʈɽ) 

 
ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʝʩʫʨʩʦʚ ʤʠʜʠʠ ɻʨʝʷ Crenomytilus grayanus ʚ ʧʨʠʙʨʝʞ-

ʥʳʭ ʚʦʜʘʭ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʦʜʦʣʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2007ï2017 ʛʛ. 

ʉʦʩʪʦʷʥʠʝ ʧʦʩʝʣʝʥʠʡ ʤʦʣʣʶʩʢʦʚ ʩʪʘʙʠʣʴʥʦ, ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ ʦʮʝʥʝʥ ʚ 25 ʪʳʩ. ʪ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Crenomytilus grayanus, ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ, ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʇʨʠʤʦʨʩʢʠʡ 

ʢʨʘʡ, ʗʧʦʥʩʢʦʝ ʤʦʨʝ. 
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COMMERCIAL STOCK OF THE MUSSEL CRENOMYTILUS GRAYANUS   

IN COASTAL WATERS OF THE PRIMORSKY KRAI (SEA OF JAPAN)  
 

Current state of the mussel Crenomytilus grayanus in the coastal waters of the Primorsky Krai (Sea of Japan) 

is considered on the data of diving surveys conducted in 2007ï2017. The status of molluskôs settlements is stable, 

commercial stock is estimated at 25,000 tons. 

 

Key words: Crenomytilus grayanus, commercial stock, Peter the Great Bay, Primorsky Krai, Sea of Japan. 

 

 
ɺʚʝʜʝʥʠʝ 

ʄʠʜʠʷ ɻʨʝʷ Crenomytilus grayanus (Dunker, 1853) ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʜʚʫ-

ʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʠ ʪʨʘʜʠʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʧʨʦʤʳʩʣʘ. 

ʄʦʣʣʶʩʢʠ ʦʙʠʪʘʶʪ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʨʫʥʪʘʭ ʜʦ ʛʣʫʙʠʥʳ 60 ʤ, ʚʝʜʫʪ ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʦʙʨʘʟ 

ʞʠʟʥʠ, ʦʙʨʘʟʫʷ ʘʛʨʝʛʘʮʠʠ (ʜʨʫʟʳ ʠ ʱʝʪʢʠ), ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʠʥʦʯʥʳʤʠ ʦʩʦʙʷʤʠ. 

ɺʧʝʨʚʳʝ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʨʦʤʳʩʣʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʤʠʜʠʠ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ 1930-ʝ ʛʛ. [1]. 

ɸʛʨʝʛʘʮʠʠ ʤʠʜʠʡ ʚʩʪʨʝʯʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʢʘʢ ʥʘ ʪʚʝʨʜʳʭ, ʪʘʢ ʠ ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ. 

ʇʝʨʚʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʤʠʜʠʠ ʠ ʦʮʝʥʢʘ ʝʝ ʙʠʦʤʘʩʩʳ ʚ ʦʙʲʝʤʝ 51 ʪʳʩ. ʪ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʚ 1960-ʭ ʛʦʜʘʭ [2]. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ 1970-ʭ ʛʦʜʘʭ, ʚʳʷʚʠʣ ʩʥʠʞʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʠ ʧʣʦʱʘʜʝʡ ʧʦʩʝʣʝʥʠʡ ʤʦʣʣʶʩʢʦʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʘʨʪʠʥʳ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ, ʟʘʧʘʩ ʙʳʣ ʦʮʝʥʝʥ ʚ 18 ʪʳʩ. ʪ [3], ʚ 1990-ʭ ʛʦʜʘʭ ï ʚ 6,5 ʪʳʩ. ʪ [4]. ʉʫʱʝʩʪʚʫʶʱʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʩʣʘ ʩ ʩʝʣʝʢʪʠʚʥʳʤ ʠʟʲʷʪʠʝʤ ʦʩʦʙʝʡ ʠʟ ʜʨʫʟ ʧʨʠʚʦʜʠʣʘ ʢ ʠʭ ʨʘʟʨʫʰʝʥʠʶ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ,  ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʝʣʝʥʠʡ ʤʠʜʠʠ ɻʨʝʷ ʠ ʩʥʠʞʝʥʠʶ ʝʝ ʟʘʧʘʩʦʚ 

ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ [3, 4].   

ɸʢʪʠʚʥʳʡ ʧʨʦʤʳʩʝʣ ʤʠʜʠʠ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ 1930-ʭ ʛʦʜʘʭ, ʦʙʲʝʤʳ ʝʝ 

ʚʳʣʦʚʘ ʜʦʩʪʠʛʘʣʠ 500 ʪ [1], ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʚʳʣʦʚ ʤʠʜʠʠ ʧʨʝʚʳʰʘʣ 1000 ʪ (1936, 1950 ʛʛ.), 

ʩ 1961 ʧʦ 1969 ʛ. ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 300ï850 ʪ [3, 4]. ɿʘʪʝʤ, ʩʦ ʩʥʠʞʝʥʠʝʤ ʟʘʧʘʩʦʚ ʤʠʜʠʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʨʦʩʘ, ʚʳʣʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʩʷ. ʉ 2000 ʧʦ 2007 ʛ. ʤʘʢʩʠʤʘʣʴʥʳʡ ʝʞʝʛʦʜ-

ʥʳʡ ʚʳʣʦʚ ʩʦʩʪʘʚʣʷʣ 56 ʪ  (2001 ʛ.), ʘ ʤʠʥʠʤʘʣʴʥʳʡ ï 0,4 ʪ. ɺʝʜʝʥʠʝ ʧʨʦʤʳʩʣʘ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʤʘʩʰʪʘʙʘʭ ʤʦʛʣʦ ʧʦʚʣʠʷʪʴ ʥʘ  ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʤʠʜʠʠ ɻʨʝʷ. ɺ 2014 ʛ. ʝʝ ʧʨʦʤʳʩʣʦ-
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ʚʳʡ ʟʘʧʘʩ ʚ ʟʘʣ.  ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʧʨʝʚʳʩʠʣ ʚʝʣʠʯʠʥʫ ʟʘʧʘʩʘ, ʦʮʝʥʝʥʥʦʛʦ ʚ 1970-ʭ ʛʦʜʘʭ, ʠ ʩʦʩʪʘ-

ʚʠʣ 21,3 ʪʳʩ. ʪ [3, 5], ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʤ. ʇʦʚʦʨʦʪʥʳʡ ʜʦ ʤ. ɿʦʣʦʪʦʡ ï 1,1 ʪʳʩ. ʪ [5]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʣʝʥʠʡ C. grayanus ʠ ʦʮʝʥʢʘ ʝʝ ʧʨʦʤʳ-

ʩʣʦʚʦʛʦ ʟʘʧʘʩʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʚʦʜʦʣʘʟʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʅʀʉ 

çʋʙʝʞʜʝʥʥʳʡè ɹʀʌ ʊʀʅʈʆ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʝ ʧʝʨʠʦʜʳ 2007ï2017 ʛʛ.  

ɼʘʥʥʳʝ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʦʙʠʣʠʶ ʤʦʣʣʶʩʢʦʚ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʚʦʜʦʣʘʟʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 20 ʤ [6]. ʈʘʩʩʪʦʷ-

ʥʠʝ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢ ʙʝʨʝʛʫ ʨʘʟʨʝʟʘʭ ʩʦʩʪʘʚʣʷʣʦ 100ï500 ʤ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʦʛʨʘʬʠʠ ʠ ʭʘʨʘʢʪʝʨʘ ʜʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʦʜʥʦ-

ʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ. ɼʨʫʟʳ ʤʦʣʣʶʩʢʦʚ ʩʨʝʟʘʣʠ ʚʦʜʦʣʘʟʥʳʤ ʥʦʞʦʤ, ʩʪʘʨʘʷʩʴ ʩʦʭʨʘʥʠʪʴ ʠʭ ʮʝ-

ʣʦʩʪʥʦʩʪʴ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 2847 ʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʚʩʝʛʦ ʧʦʙʝʨʝʞʴʷ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʦʪ ʫʩʪʴʷ ʨ. ʊʫʤʘʥʥʘʷ ʜʦ ʤ. ɿʦʣʦʪʦʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʢʚʘʪʦʨʠʡ ʧʦʨʪʦʚ, ʧʣʘʥ-

ʪʘʮʠʡ ʤʘʨʠʢʫʣʴʪʫʨʳ ʠ ʨʘʡʦʥʦʚ, ʟʘʧʨʝʱʝʥʥʳʭ ʜʣʷ ʧʣʘʚʘʥʠʷ (ʨʠʩ. 1). 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʤʦʣʣʶʩʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʩ ʪʦʯʥʦʩʪʴʶ  

ʜʦ 1 ʤʤ, ʤʘʩʩʫ ʦʩʦʙʝʡ ï ʚʟʚʝʰʠʚʘʥʠʝʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʛ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤ STATISTICA, Microsoft Excel. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʤʝʥʷʣʠ ɻʀʉ MapInfo Professional. ʈʘʩʯʝʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʜʠʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʜʠʘʛʨʘʤʤ ɺʦʨʦʥʦʛʦ (ʧʦʣʠʛʦʥʳ ʊʠʩʩʝʥʘ) [7]. 
 

 
 

ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʘʢʚʘʪʦʨʠʡ ʠ ʦʩʥʦʚʥʳʭ ʧʦʩʝʣʝʥʠʡ ʤʠʜʠʠ ɻʨʝʷ  

ʚ ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 20 ʤ ʤʠʜʠʷ ɻʨʝʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ ʠʤʝʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ (ʨʠʩ. 1, ʪʘʙʣ. 1). ʆʙʰʠʨʥʳʝ ʧʦʩʝʣʝʥʠʷ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʪʥʦʩʪʠ ʦʙ-

ʥʘʨʫʞʝʥʳ ʚ ʟʘʣʠʚʘʭ ʇʦʩʴʝʪʘ ʠ ɸʤʫʨʩʢʦʤ, ʙʫʭ. ɹʘʢʣʘʥ, ʦʩʪʨʦʚʥʦʡ ʟʦʥʝ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ  

(ʦ-ʚʘ ʈʫʩʩʢʠʡ, ʇʦʧʦʚʘ, ʈʝʡʥʝʢʝ, ʈʠʢʦʨʜʘ ʠ ʜʨ.). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ  
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C. grayanus ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ɸʤʫʨʩʢʦʤ ʟʘʣʠʚʝ ï ʙʦʣʝʝ 13 ʪʳʩ. ʪ (ʪʘʙʣ. 1). ɺʝʣʠʯʠʥʳ ʟʘʧʘʩʘ, ʧʨʝʚʳ-

ʰʘʶʱʠʝ ʪʳʩʷʯʫ ʪʦʥʥ, ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʩʪʨʦʚʥʦʡ ʟʦʥʝ, ʟʘʣʠʚʘʭ ʋʩʩʫʨʠʡʩʢʦʤ, ʇʦʩʴʝʪʘ, ʙʫʭ. ɹʘʢʣʘʥ.  
 

ʊʘʙʣʠʮʘ 1 

ɹʠʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʟʘʧʘʩʳ ʤʠʜʠʠ ɻʨʝʷ ʚ ʟʘʣʠʚʝ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʈʘʡʦʥ, ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʣʦ-

ʱʘʜʴ, 

ʢʤ2 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ 

ʉʨʝʜʥʠʝ ʨʘʟʤʝʨʳ 

ʅʝʧʨʦʤʳʩʣʦ-

ʚʘʷ ʯʘʩʪʴ 

ʧʦʩʝʣʝʥʠʷ, % 

ɿʘʧʘʩ 

ʜʣʠʥʘ  

ʨʘʢʦʚʠʥʳ, 

ʤʤ 

ʤʘʩʩʘ, ʛ 

ʧʨʦʤʳʩ-

ʣʦʚʳʡ, 

ʪʳʩ. ʪ 

ʦʙʱʠʡ,  

ʪʳʩ. ʪ ʵʢʟ./ʤ2 ʛ/ʤ2 

ɿʘʣ. ʇʦʩʴʝʪʘ, 2015 7,7 7,6 Ñ 1,8 712 Ñ 155 75 Ñ 2 135 Ñ 8 69,4 1,39 3,34 

ɹʫʭ. ɹʦʡʩʤʘʥʘ, 2014 4,3 1,5 Ñ 0,3 512 Ñ 137 71 Ñ 4 163 Ñ 13 56,9 0,85 1,98 

ɹʫʭ. ɹʘʢʣʘʥ, 2016 2,5 10,9 Ñ 4,0 672 Ñ 184 48 Ñ 2 81 Ñ 8 84,0 1,04 1,48 

ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ, 2009 17,6 11,4 Ñ 2,6 789 Ñ 175 95 Ñ 2 153 Ñ 10 45,5 13,15 21,41 

ʆʩʪʨʦʚʥʘʷ ʟʦʥʘ, 2017 24,1 10,0 Ñ 1,8 751 Ñ 118 70 Ñ 2 100 Ñ 6 76,0 4,08 7,43 

ʋʩʩʫʨʠʡʩʢʠʡ ʟʘʣʠʚ, 2014 9,7 3,5 Ñ 1 564 Ñ 147 70 Ñ 6 127 Ñ 15 57,5 2,22 5,00 

ʈʘʡʦʥ ʦ. ʇʫʪʷʪʠʥʘ, 2007 4,4 0,9 Ñ 0,2 216 Ñ 79 127 Ñ 10 372 Ñ 62 20,0 0,69 0,87 

ɹʫʭ. ʈʠʬʦʚʘʷ, 2010 0,4 5,3 Ñ 4,9 709 Ñ 591 76 Ñ 6 142 Ñ 24 68,9 0,07 0,24 

ɿʘʣ. ʅʘʭʦʜʢʘ, 2013 5,1 0,6 Ñ 0,2 173 Ñ 58 100 Ñ 3 232 Ñ 16 38,7 0,37 0,74 

ʀʪʦʛʦ: 75,8      23,9 42,5 

 
ɺ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʤʦʣʣʶʩʢʠ ʠʤʝʣʠ ʜʣʠʥʫ ʨʘʢʦʚʠʥʳ ʦʪ 5 ʜʦ 184 ʤʤ ʠ ʤʘʩʩʫ ʦʪ 0,1 ʜʦ 

1079 ʛ. ʅʘʠʙʦʣʴʰʠʝ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʦʪʤʝʯʝʥʳ ʚ ʨʘʡʦʥʝ ʦ. ʇʫʪʷʪʠʥʘ ʠ ʟʘʣ. ʅʘʭʦʜʢʘ, ʛʜʝ ʜʦʣʷ ʦʩʦ-

ʙʝʡ ʥʝʧʨʦʤʳʩʣʦʚʦʛʦ ʨʘʟʤʝʨʘ (ʩ ʜʣʠʥʦʡ ʨʘʢʦʚʠʥʳ ʤʝʥʝʝ 100 ʤʤ) ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 20,0 ʠ 38,7% (ʪʘʙʣ. 1). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʨʦʤʳʩʣʦʚʳʭ ʦʩʦʙʝʡ ʦʪʤʝʯʝʥʦ 

ʚ ʙʫʭ. ɹʘʢʣʘʥ (84,0%), ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʚʝʣʠʯʠʥʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʨʘʢʦʚʠʥʳ, ʩʦʩʪʘʚʠʚʰʝʡ ʚʩʝʛʦ 

48 ʤʤ. ɺ ʦʩʪʘʣʴʥʳʭ ʧʦʩʝʣʝʥʠʷʭ ʜʦʣʷ ʥʝʧʨʦʤʳʩʣʦʚʦʡ ʯʘʩʪʠ ʚʘʨʴʠʨʫʝʪ ʦʪ 45,5 ʜʦ 76,0%. 

ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʡ ʦʪ ʤ. ʇʦʚʦʨʦʪʥʳʡ ʜʦ ʤ. ɿʦʣʦʪʦʡ ʤʠʜʠʷ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ 

ʝʜʠʥʠʯʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 14 ʤ. ʇʦʩʝʣʝʥʠʷ ʚʳʷʚʣʝʥʳ ʚ ʙʫʭ. ʂʠʝʚʢʘ, ʥʘ ʫʯʘ-

ʩʪʢʘʭ ʦʪ ʟʘʣ. ʆʣʴʛʠ ʜʦ ʟʘʣ. ɺʣʘʜʠʤʠʨʘ, ʦʪ ʤ.  ʈʫʩʩʢʠʡ ʜʦ ʤ. ɻʠʣʷʢ (ʨʠʩ. 1, ʪʘʙʣ. 2). ʇʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʡ ʟʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. ʋʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʙʦʣʝʝ 200 ʛ/ʤ
2
 

ʦʪʤʝʯʝʥʘ ʚ ʙʫʭ. ʂʠʝʚʢʘ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪ ʤ. ʈʫʩʩʢʠʡ ʜʦ ʤ. ɻʠʣʷʢ. 
 

ʊʘʙʣʠʮʘ 2 

ɹʠʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʟʘʧʘʩʳ ʤʠʜʠʠ ɻʨʝʷ  

ʥʘ ʘʢʚʘʪʦʨʠʷʭ ʦʪ ʤʳʩʘ ʇʦʚʦʨʦʪʥʳʡ ʜʦ ʤʳʩʘ ɿʦʣʦʪʦʡ 

ʈʘʡʦʥ, ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʣʦ-

ʱʘʜʴ, 

ʢʤ2 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʝʣʝʥʠʷ 

ʉʨʝʜʥʠʝ ʨʘʟʤʝʨʳ 
ʅʝʧʨʦ- 

ʤʳʩʣʦʚʘʷ 

ʯʘʩʪʴ 

ʧʦʩʝʣʝʥʠʷ,% 

ɿʘʧʘʩ 

ʜʣʠʥʘ  

ʨʘʢʦʚʠʥʳ, 

ʤʤ 

ʤʘʩʩʘ, ʛ 

ʧʨʦʤʳʩ- 

ʣʦʚʳʡ, 

ʪʳʩ. ʪ 

ʦʙʱʠʡ,  

ʪʳʩ. ʪ ʵʢʟ./ʤ2 ʛ/ʤ2 

ɹʫʭ. ʂʠʝʚʢʘ, 2016 0,67 2,6 Ñ 1,2 233 Ñ 100 59,7 Ñ 3,0 93 Ñ 10 79,4 0,11 0,16 

ɿʘʣ. ʆʣʴʛʠ ï  

ʟʘʣ. ɺʣʘʜʠʤʠʨʘ, 2012 
0,34 0,1 Ñ 0,1 2 Ñ 1 60,6 Ñ 14,9 92 Ñ 42 70,0 0,17 0,44 

ɿʘʣ. ɺʣʘʜʠʤʠʨʘ, 2017 0,92 0,7 Ñ 0,7 160 Ñ 151 116,5 Ñ 6,0 196 Ñ 31 27,3 0,04 0,04 

ʄʳʩ ʈʫʩʩʢʠʡ ï  

ʤʳʩ ɻʠʣʷʢ, 2017 
94,7 2,1 Ñ 1,4 355 Ñ 221 97,6 Ñ 4,1 180 Ñ 16 43,1 0,80 1,91 

ʀʪʦʛʦ: 96,6      1,1 2,6  
 

ʈʘʟʤʝʨʳ ʤʠʜʠʠ ɻʨʝʷ ʚ ʨʘʡʦʥʝ ʦʪ ʤ.  ʇʦʚʦʨʦʪʥʳʡ ʜʦ ʤ. ɿʦʣʦʪʦʡ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ: 

ʜʣʠʥʘ ʨʘʢʦʚʠʥʳ 7ï161 ʤʤ, ʤʘʩʩʘ ï 0,4ï768 ʛ. ʅʘʠʙʦʣʴʰʠʝ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʤʦʣʣʶʩʢʦʚ ʦʪʤʝʯʝ-

ʥʳ ʚ ʟʘʣ. ɺʣʘʜʠʤʠʨʘ ʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʤ.  ʈʫʩʩʢʠʡ ʜʦ ʤ. ɻʠʣʷʢ, ʚ ʠʤʝʶʱʠʭʩʷ ʪʘʤ ʧʦʩʝʣʝʥʠʷʭ ʜʦʣʷ 

ʥʝʧʨʦʤʳʩʣʦʚʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 27,3% ʠ 43,1% (ʪʘʙʣ. 2). 

ɺ ʮʝʣʦʤ ʚ ʧʨʠʙʨʝʞʴʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʣʝʥʠʡ ʤʠʜʠʠ ɻʨʝʷ ʩʪʘʙʠʣʴʥʦ. ʉʫʤ-

ʤʘʨʥʳʡ ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ ʚʠʜʘ ʚ ʧʦʜʟʦʥʝ ʇʨʠʤʦʨʴʝ (ʶʞʥʝʝ ʤ. ɿʦʣʦʪʦʡ) ʦʮʝʥʝʥ ʚ 25 ʪʳʩ. ʪ 

(55,4% ʦʪ ʦʙʱʝʛʦ ʟʘʧʘʩʘ). ɹʦʣʝʝ 90% ʟʘʧʘʩʦʚ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʛʜʝ 

ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʣʦʚ ʤʦʣʣʶʩʢʘ. ʆʪ ʤ.  ʇʦʚʦʨʦʪʥʳʡ ʜʦ ʤ. ɿʦʣʦʪʦʡ ʨʝʩʫʨʩʳ ʤʠ-

ʜʠʠ ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʦʙʰʠʨʥʦʡ ʘʢʚʘʪʦʨʠʠ, ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʤʳʩʣʘ ʟʜʝʩʴ ʥʝʚʝʣʠʢʠ. 

ʇʨʦʤʳʩʝʣ C. grayanus ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦʜʦʣʘʟʥʳʤ ʩʧʦʩʦʙʦʤ. ʂʘʢ ʫʧʦ-

ʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʚ 2000ï2007 ʛ. ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. ʉ 2008 ʛ. ʨʝʢʦʤʝʥʜʫʝʤʳʡ 
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ʚʳʣʦʚ (ʈɺ) ʤʠʜʠʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʫʨʦʚʥʝ 110 ʪ, ʦʜʥʘʢʦ ʝʛʦ ʦʩʚʦʝʥʠʝ ʜʦ 2015 ʛ. ʥʝ ʧʨʝʚʳʰʘʣʦ 

40% (ʨʠʩ. 2). ɺ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʨʳʥʢʦʚ ʩʙʳʪʘ, ʚ 2016 ʛ. ʫ ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʚʦʟʦʙʥʦʚʠʣ-

ʩʷ ʠʥʪʝʨʝʩ ʢ ʵʪʦʤʫ ʦʙʲʝʢʪʫ: ʚʳʣʦʚ ʩʦʩʪʘʚʠʣ 79,1 ʪ (74,2% ʦʪ ʈɺ). ʋʯʠʪʳʚʘʷ ʩʪʘʙʠʣʴʥʳʡ ʩʪʘʪʫʩ 

ʧʨʦʤʳʩʣʦʚʳʭ ʟʘʧʘʩʦʚ, ʚ 2017 ʛ. ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʚʳʣʦʚ ʤʠʜʠʠ ɻʨʝʷ ʙʳʣ ʫʚʝʣʠʯʝʥ ʜʦ 430 ʪ, ʘ ʦʩ-

ʚʦʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 65,8%. 

 

ʈʠʩ. 2. ʈɺ ʠ ʚʳʣʦʚ ʤʠʜʠʠ ɻʨʝʷ (ʧʦ ʜʘʥʥʳʤ ʇʨʠʤʦʨʩʢʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʌɸʈ) 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʤʠʜʠʠ ɻʨʝʷ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ) 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʣʝʥʠʡ ʤʦʣʣʶʩʢʦʚ ʩʪʘʙʠʣʴʥʦ: ʜʦʣʷ ʦʩʦʙʝʡ ʥʝʧʨʦʤʳʩʣʦʚʦʛʦ ʨʘʟʤʝʨʘ 

ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʩʝʣʝʥʠʡ ʧʨʝʚʳʰʘʝʪ 50%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʘʭ ʘʢ-

ʪʠʚʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʫʤʤʘʨʥʳʡ ʧʨʦʤʳʩʣʦʚʳʡ ʟʘʧʘʩ C. grayanus ʚ ʧʦʜʟʦʥʝ ʇʨʠʤʦʨʴʝ (ʶʞʥʝʝ ʤ. ɿʦʣʦʪʦʡ) ʦʮʝʥʝʥ 

ʚ 25 ʪʳʩ. ʪ, ʙʦʣʝʝ 90% ʢʦʪʦʨʦʛʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭ-

ʥʦʣʦʛʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʤʳʩʣʘ ʠʤʝʶʪʩʷ ʥʝʧʣʦʭʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʜʦʙʳʯʠ ʤʠʜʠʠ ɻʨʝʷ ʚ ʟʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. 

ʃʠʪʝʨʘʪʫʨʘ 
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DISTRIBUTION  OF MUSSEL CRENOMYTILUS GRAYANUS  

AND HORSMUSSEL MODIOLUS KURILENSIS IN THE POSYET BAY  

(PETER THE GREAT BAY, SEA OF JAPAN)  
 

The spatial distribution of mussel Crenomytilus grayanus and horsemussel Modiolus kurilensis has been 

studied in the Posyet Bay (Peter the Great Bay, Sea of Japan) depending on the depths of habitat and type of bot-

tom sediments. Mussel dominates on hard substrates; mixed aggregations have an approximately equal abundance 

ratio of species. 

 

Key words: mussel, Crenomytilus grayanus, horsemussel, Modiolus kurilensis, distribution, bottom sedi-

ments, depth of habitat, Posyet Bay, Peter the Great Bay, Sea of Japan. 

 

 
ɺʚʝʜʝʥʠʝ 

ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʩʝʤʝʡʩʪʚʘ Mytilidae ʤʠʜʠʷ ɻʨʝʷ Crenomytilus grayanus (Dunker, 

1853) ʠ ʤʦʜʠʦʣʫʩ ʢʫʨʠʣʴʩʢʠʡ Modiolus kurilensis Bernard, 1983 ï ʦʙʳʯʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʧʠ-

ʬʘʫʥʳ ʚʝʨʭʥʝʡ ʩʫʙʣʠʪʦʨʘʣʠ. ɺ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ 

ʩʢʦʧʣʝʥʠʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʦʡ. ʄʠʜʠʷ ɻʨʝʷ ʠʟʜʘʚʥʘ ʜʦʙʳʚʘʝʪʩʷ ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʴʷ,  

ʤʦʜʠʦʣʫʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʣʦʚʘ.  

ʄʦʣʣʶʩʢʠ ʚʝʜʫʪ ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʦʙʨʘʟʫʶʪ ʘʛʨʝʛʘʮʠʠ (ʜʨʫʟʳ, ʱʝʪʢʠ, ʙʘʥʢʠ), 

ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʦʜʠʥʦʯʥʳʤʠ ʦʩʦʙʷʤʠ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʦʜʠʦʣʫʩʘ ʷʚʣʷʝʪʩʷ ʪʦʥʢʘʷ ʨʘ-

ʢʦʚʠʥʘ, ʫ ʤʠʜʠʠ ɻʨʝʷ ʨʘʢʦʚʠʥʘ ʙʦʣʝʝ ʪʦʣʩʪʘʷ ʠ ʧʨʦʯʥʘʷ. ɺ ʟʘʣ. ʇʦʩʴʝʪʘ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ-

ʚʩʝʤʝʩʪʥʦ, ʦʜʥʘʢʦ ʤʝʥʷʶʱʠʝʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʨʫʥʪʦʚ  

ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʳʩʦʢʫʶ ʤʦʟʘʠʯʥʦʩʪʴ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [1ï3]. ʆʙʳʯʥʦ ʦʥʠ 

ʟʘʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʦʪʦʧʳ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʢʦʣʦʥʠʟʘʮʠʠ ʪʚʝʨʜʳʭ  

ʠ ʤʷʛʢʠʭ ʩʫʙʩʪʨʘʪʦʚ. ʀʭ ʩʪʘʙʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʛʨʫʥʪʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʙʠʩʩʫʩʘ. ʉ. grayanus, ʚ ʦʪʣʠʯʠʝ ʦʪ ʄ. kurilensis, ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʧʨʠʢʨʝʧʣʷʶʪʩʷ  

ʢ ʪʚʝʨʜʳʤ ʛʨʫʥʪʘʤ, ʧʨʝʦʙʣʘʜʘʝʪ ʥʘ ʩʢʘʣʘʭ, ʚʘʣʫʥʘʭ ʠ ʩʤʝʰʘʥʥʳʭ ʛʨʫʥʪʘʭ ʚ ʤʝʩʪʘʭ ʩ ʫʤʝʨʝʥʥʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʧʝʩʯʘʥʦʤʫ ʛʨʫʥʪʫ. ʄ. kurilensis ʦʙʨʘʟʫʝʪ ʥʘʠ-
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ʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʧʦʩʝʣʝʥʠʷ ʥʘ ʤʷʛʢʠʭ ʦʩʘʜʢʘʭ ʚ ʟʘʱʠʱʝʥʥʳʭ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʣʥ ʙʫʭʪʘʭ ʠ ʟʘ-

ʣʠʚʘʭ, ʛʜʝ ʜʣʷ ʥʘʜʝʞʥʦʡ ʬʠʢʩʘʮʠʠ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʝʩʯʠʥʢʘʤ ʪʨʝʙʫʝʪʩʷ ʩʪʦʣʴ ʞʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʥʢʠʭ ʙʠʩʩʫʩʥʳʭ ʥʠʪʝʡ, ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʠʭ ʚ ʦʩʘʜʦʢ [4ï6].  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ C. grayanus ʠ M. kurilensis ʚ ʟʘʣ. ʇʦʩʴʝʪʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʛʨʫʥʪʘ ʠ ʛʣʫʙʠʥʳ ʦʙʠʪʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʟʘʣ. ʇʦʩʴʝʪʘ ʚʦʜʦʣʘʟʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʅʀʉ çʋʙʝʞʜʝʥʥʳʡè ɹʀʌ 

ʊʀʅʈʆ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʝ ʧʝʨʠʦʜʳ 2007ï2015 ʛʛ. ɼʘʥʥʳʝ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʠ ʦʙʠʣʠʶ ʤʦʣʣʶʩʢʦʚ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʚʦʜʦʣʘʟʥʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 20 ʤ [7]. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢ ʙʝʨʝʛʫ 

ʨʘʟʨʝʟʘʭ ʩʦʩʪʘʚʣʷʣʦ 100ï500 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʦʛʨʘʬʠʠ ʠ ʭʘʨʘʢʪʝʨʘ ʜʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʅʘ 

ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʪʠʧ ʛʨʫʥʪʘ, ʢ ʤʷʛʢʠʤ ʦʪʥʦʩʠʣʠ ʧʝʩʯʘʥʳʝ, ʠʣʠʩʪʦ-ʧʝʩʯʘʥʳʝ ʠ ʠʣʠ-

ʩʪʳʝ ʩʫʙʩʪʨʘʪʳ, ʢ ʪʚʝʨʜʳʤ: ʩʢʘʣʳ, ʛʣʳʙʳ, ʚʘʣʫʥʳ, ʢʘʤʥʠ, ʛʘʣʴʢʫ. ɺʩʝʛʦ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʜʘʥʥʳʝ ʩ 1164 ʩʪʘʥʮʠʡ (ʨʠʩ. 1). 
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ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʦʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ. ɼʨʫʟʳ ʤʦʣʣʶʩʢʦʚ ʩʨʝʟʘʣʠ ʚʦʜʦʣʘʟ-

ʥʳʤ ʥʦʞʦʤ, ʩʪʘʨʘʷʩʴ ʩʦʭʨʘʥʠʪʴ ʠʭ ʮʝʣʦʩʪʥʦʩʪʴ, ʠ ʧʦʤʝʱʘʣʠ ʚ ʧʠʪʦʤʟʳ. ʄʘʩʩʫ ʦʩʦʙʝʡ ʫʩʪʘʥʘʚ-

ʣʠʚʘʣʠ ʚʟʚʝʰʠʚʘʥʠʝʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʛ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦ-

ʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ STATISTICA, Microsoft Excel. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʤʝʥʷʣʠ ɻʀʉ MapInfo Professional.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɻʨʫʥʪʳ ʚʜʦʣʴ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʙʫʭ. ʈʝʡʜ ʇʘʣʣʘʜʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʩʢʘʣʘʤʠ, ʛʣʳʙʘʤʠ, ʚʘʣʫʥʘʤʠ, ʙʫʣʳʞʥʠʢʘʤʠ, ʛʣʫʙʞʝ 8ï10 ʤ ʦʙʳʯʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʢʠ ʠ 

ʠʣʠʩʪʳʝ ʧʝʩʢʠ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʨʘʢʫʰʠ ʠ ʢʘʤʥʷ, ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 15 ʤ ï ʠʣʠʩʪʳʝ ʧʝʩʢʠ ʠ ʠʣʳ  

ʩ ʧʨʠʤʝʩʴʶ ʛʘʣʴʢʠ, ʨʘʢʫʰʠ. ɺʜʦʣʴ ʫʟʢʦʡ ʧʝʩʯʘʥʦʡ ʢʦʩʳ ʅʘʟʠʤʦʚʘ ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʜʦ ʛʣʫʙʠʥʳ  

2ï5 ʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʯʠʩʪʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʠ ʠʣʠʩʪʳʝ ʧʝʩʢʠ, ʧʝʨʝʭʦʜʷʱʠʝ ʟʘʪʝʤ ʚ ʠʣʳ, ʤʝʩ-

ʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʨʘʢʫʰʠ, ʜʘʣʝʝ ï ʧʣʦʪʥʳʡ ʠʣ, ʩʤʝʥʷʶʱʠʡʩʷ ʥʘ ʛʣʫʙʠʥʝ ʙʦʣʝʝ 10 ʤ ʥʘ ʞʠʜʢʠʡ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʣʦʚʠʥʳ ʙʫʭ. ʕʢʩʧʝʜʠʮʠʠ ʟʘʥʷʪʘ ʠʣʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʛʘʣʴʢʠ, ʨʘʢʫʰʠ, ʚʜʦʣʴ ʙʝ-

ʨʝʛʘ ʠ ʥʘ ʤʳʩʦʚʳʭ ʫʯʘʩʪʢʘʭ ï ʢʘʤʥʠ ʠ ʚʘʣʫʥʳ. ɹʫʭ. ʅʦʚʛʦʨʦʜʩʢʘʷ ʠʟʦʙʠʣʫʝʪ ʙʘʥʢʘʤʠ, ʫʩʪʨʠʯʥʠ-

ʢʘʤʠ ʠ ʦʪʤʝʣʷʤʠ. ɼʦ ʛʣʫʙʠʥʳ 2 ʤ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʘʣʝʯʥʦ-ʛʨʘʚʠʡʥʳʝ ʠ ʢʘʤʝʥʠʩʪʳʝ,  

ʩ ʧʨʠʤʝʩʴʶ ʨʘʢʫʰʠ, ʛʨʫʥʪʳ, ʛʣʫʙʞʝ ï ʛʘʣʴʢʘ, ʠʣʠʩʪʳʡ ʧʝʩʦʢ ʩ ʨʘʢʫʰʝʡ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʙʫʭ-

ʪʳ ʟʘʥʷʪʘ ʠʣʘʤʠ. ɺ ʙʫʭ. ʂʣʳʢʦʚʘ ʠ ʇʝʤʟʦʚʘʷ ï ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʡ ʛʨʫʥʪ, ʥʘ ʤʳʩʘʭ ï ʢʘʤʥʠ, ʚʘʣʫ-

ʥʳ, ʛʣʳʙʳ. ɼʦʥʥʳʝ ʦʩʘʜʢʠ ʙʫʭʪ ɻʘʢʢʝʣʷ, ʄʦʣʦʪ ʠ ɸʣʝʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʠʩ-

ʪʳʤʠ ʠ ʠʣʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʥʘ ʤʳʩʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʳʭʦʜʳ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ, ʚʘʣʫʥʳ, 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʙʫʣʳʞʥʠʢʠ ʠ ʛʘʣʴʢʘ. ɺ ʙʫʭʪʘʭ ʊʨʦʠʮʳ ʠ ɺʠʪʷʟʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʣʦʚʠʥ ʟʘʥʷʪʘ ʠʣʘʤʠ, ʫ ʤʳʩʦʚ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʤʥʠ ʠ ʚʘʣʫʥʳ. ʅʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʜʥʘ ʟʘʥʷʪʳ ʛʘʣʝʯʥʳʤʠ ʛʨʫʥʪʘʤʠ. 

ʀʟ ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʟʘʣ.  ʇʦʩʴʝʪʘ 1164 ʩʪʘʥʮʠʡ, ʥʘ 893 (76,7%) ʚʩʪʨʝʯʘʣʠʩʴ ʤʷʛʢʠʝ ʛʨʫʥʪʳ,  

ʥʘ 271 (23,3%) ï ʪʚʝʨʜʳʝ (ʨʠʩ. 2ɸ). ʅʘ ʪʚʝʨʜʳʭ ʛʨʫʥʪʘʭ ʤʠʜʠʷ ɻʨʝʷ ʚʩʪʨʝʯʘʣʘʩʴ ʥʘ 57,9% ʩʪʘʥ-

ʮʠʡ, ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ ï 15,6%, ʤʦʜʠʦʣʫʩ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 15,5% ʠ 13,4% (ʨʠʩ. 2, ʙ).  

 
ʈʠʩ. 2. ʉʦʦʪʥʦʰʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ ʥʘ ʩʪʘʥʮʠʷʭ ʚ ʟʘʣʠʚʝ ʇʦʩʴʝʪʘ (ʘ),  

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʤʠʜʠʠ ɻʨʝʷ ʠ ʤʦʜʠʦʣʫʩʘ ʢʫʨʠʣʴʩʢʦʛʦ ʧʦ ʪʠʧʘʤ ʛʨʫʥʪʘ (ʙ),  

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʤʦʥʦʚʠʜʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʜʨʫʟ ʥʘ ʨʘʟʥʳʭ ʪʠʧʘʭ ʛʨʫʥʪʘ (ʚ) 

 
ɺʠʜʳ ʚʩʪʨʝʯʘʣʠʩʴ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʩʤʝʰʘʥʥʳʤʠ ʜʨʫʟʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʥʘ 8,9% ʩʪʘʥʮʠʡ ʥʘ ʪʚʝʨʜʳʭ ʛʨʫʥʪʘʭ ʠ 9,2% ï ʥʘ ʤʷʛʢʠʭ (ʨʠʩ. 2, ʚ). ʆʙʨʘʟʦʚʘʥʠʝ ʩʤʝʰʘʥʥʳʭ ʜʨʫʟ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʠʜʠʷ ɻʨʝʷ ʠ ʤʦʜʠʦʣʫʩ ʢʫʨʠʣʴʩʢʠʡ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʥʝʩʚʦʡʩʪʚʝʥʥʳʝ ʠʤ ʙʠʦ-

ʪʦʧʳ ʧʫʪʝʤ ʦʩʝʜʘʥʠʷ ʣʠʯʠʥʦʢ ʚ ʜʨʫʟʳ ʜʨʫʛʦʛʦ ʚʠʜʘ, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʝʞʝʛʦʜʥʦ [8, 9]. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʩʤʝʰʘʥʥʳʭ ʜʨʫʟʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʥʘ ʪʚʝʨʜʳʭ ʛʨʫʥʪʘʭ, ʩʦʭʨʘʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʜʨʫʟ 

ʤʠʜʠʠ, ʘ ʥʘ ʤʷʛʢʠʭ ï ʤʦʜʠʦʣʫʩʘ. ʉʘʤʳʝ ʫʩʪʦʡʯʠʚʳʝ ʘʛʨʝʛʘʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʪʚʝʨʜʳʭ ʛʨʫʥʪʘʭ ʠ ʩʦʩʪʦʷʪ ʠʟ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʜʨʫʟ ʩ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢ-

ʪʫʨʦʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʦʩʘʞʜʝʥʠʷ ʣʠʯʠʥʦʢ [9ï13].  

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʨʫʟ ʥʘ ʤʷʛʢʠʭ ʩʫʙʩʪʨʘʪʘʭ ʠʭ ʦʩʥʦʚʦʡ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʶʪʩʷ ʨʘʢʦʚʠʥʳ 

ʤʦʜʠʦʣʫʩʦʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚʢʣʠʥʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʠ ʤʠʜʠʠ ɻʨʝʷ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʜʨʫʟ 

ʦʙʳʯʥʦ ʧʦʛʨʫʞʝʥʘ ʚ ʛʨʫʥʪ. ʋʩʣʦʚʠʷ ʦʩʝʜʘʥʠʷ ʤʦʣʦʜʠ ʟʘʪʨʫʜʥʝʥʳ ʙʦʣʴʰʦʡ ʟʘʩʦʨʝʥʥʦʩʪʴʶ ʙʠʩ-

ʩʫʩʦʚ ʚʟʨʦʩʣʳʭ ʤʦʣʣʶʩʢʦʚ ʟʘʠʣʝʥʥʳʤ ʧʝʩʢʦʤ, ʧʦʵʪʦʤʫ ʣʠʯʠʥʦʢ ʦʩʝʜʘʝʪ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʪʚʝʨ-

ʜʳʭ ʛʨʫʥʪʘʭ. ʆʜʥʘʢʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʥʴʰʝʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʤʦʣʣʶ-

ʩʢʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʦʙʰʠʨʥʳʝ ʧʦʩʝʣʝʥʠʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʦʡ [2, 14]. 

ʉʨʝʜʥʷʷ ʩʫʤʤʘʨʥʘʷ ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʤʠʜʠʠ ʠ ʤʦʜʠʦʣʫʩʘ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʦʥʦʚʠʜʦʚʳʝ ʠʣʠ 

ʩʤʝʰʘʥʥʳʝ ʜʨʫʟʳ, ʚ ʧʦʩʝʣʝʥʠʷʭ ʟʘʣ. ʇʦʩʴʝʪʘ ʩʦʩʪʘʚʠʣʘ 598,8 Ñ 56,3 ʛ/ʤ
2
, ʠʟ ʥʠʭ 72,5% ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʘ ʤʠʜʠʶ ɻʨʝʷ, 27,5% ï ʥʘ ʤʦʜʠʦʣʫʩ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ ʧʦʩʝʣʝʥʠʷ ʪʚʝʨʜʳʭ 

ʠ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ, ʪʦ ʩʠʪʫʘʮʠʷ ʤʝʥʷʝʪʩʷ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘ ʪʚʝʨʜʳʭ ʛʨʫʥʪʘʭ ʩʦʩʪʘʚʣʷʝʪ  

749,8 Ñ 88,2 ʛ/ʤ
2 
(86,4% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʠʜʠʶ ɻʨʝʷ ʠ 13,6% ï ʥʘ ʤʦʜʠʦʣʫʩ ʢʫʨʠʣʴʩʢʠʡ), ʥʘ ʤʷʛ-

ʢʠʭ ʛʨʫʥʪʘʭ ï 431,7  Ñ  68,5 ʛ/ʤ
2 
(58,7% ʤʠʜʠʷ ɻʨʝʷ ʠ 41,3% ï ʤʦʜʠʦʣʫʩ ʢʫʨʠʣʴʩʢʠʡ).  

ʉʤʝʰʘʥʥʳʝ ʜʨʫʟʳ ʚ ʟʘʣ. ʇʦʩʴʝʪʘ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ  

(ʨʠʩ. 2, ʚ). ʆʜʥʘʢʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʩʫʤʤʘʨʥʘʷ ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʤʠʜʠʠ ʠ ʤʦʜʠʦʣʫʩʘ ʦʪʤʝ-

ʯʝʥʘ ʥʘ ʪʚʝʨʜʳʭ ʛʨʫʥʪʘʭ ï 778,0  Ñ  195,7 ʛ/ʤ
2
 (76,1% ʩʦʩʪʘʚʣʷʝʪ ʤʠʜʠʷ ɻʨʝʷ), ʩʦʩʪʘʚʣʷʷ ʥʘ ʤʷʛʢʠʭ 

ʛʨʫʥʪʘʭ 525,0 Ñ 99,3 ʛ/ʤ
2
 (ʤʠʜʠʷ ɻʨʝʷ ï 57,3%). ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʚ ʟʘʣ. ɺʦʩʪʦʢ (ʗʧʦʥʩʢʦʝ ʤʦʨʝ), ʛʜʝ ʩʤʝʰʘʥʥʳʝ ʜʨʫʟʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʘʢ ʚ ʪʠʧʠʯʥʳʭ ʧʦʩʝʣʝʥʠʷʭ 

ʤʦʜʠʦʣʫʩʦʚ ʥʘ ʤʷʛʢʦʤ ʛʨʫʥʪʝ ʥʘ ʛʣʫʙʠʥʘʭ 2ï12 ʤ, ʪʘʢ ʠ ʥʘ ʪʝʭ ʞʝ ʛʣʫʙʠʥʘʭ ʥʘ ʪʚʝʨʜʦʤ ʛʨʫʥʪʝ [9].  

ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʠʜʠʠ ɻʨʝʷ ʠ ʤʦʜʠʦʣʫʩʘ ʢʫʨʠʣʴʩʢʦʛʦ ʧʦ ʦʪʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ 

ʟʘʣ. ʇʦʩʴʝʪʘ, ʢʘʢ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘ ʥʠʭ ʪʚʝʨʜʳʭ ʠ ʤʷʛʢʠʭ ʛʨʫʥʪʦʚ ʨʘʟʣʠʯʥʦ (ʨʠʩ. 1, 3).  

ʅʘ ʠʣʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʘʭ ʚʜʦʣʴ ʢʦʩʳ ʅʘʟʠʤʦʚʘ ʵʪʠ ʚʠʜʳ ʥʝ ʦʪʤʝʯʝʥʳ. ɺ ʨʘʡʦʥʝ 

ʙʫʭ. ʇʝʤʟʦʚʘʷ ï ʤ. ʉʫʩʣʦʚʘ, ʛʜʝ ʪʚʝʨʜʳʝ ʛʨʫʥʪʳ ʟʘʥʠʤʘʶʪ 95% ʧʣʦʱʘʜʠ, ʧʦʩʝʣʝʥʠʝ ʥʘ 99% ʩʦ-

ʘ ʙ 

ʚ 
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ʩʪʦʠʪ ʠʟ ʤʠʜʠʠ ɻʨʝʷ. ɺ ʨʘʡʦʥʘʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʚʝʨʜʳʭ ʛʨʫʥʪʦʚ ʙʦʣʝʝ 50% ʚʩʝʡ ʧʣʦʱʘʜʠ 

(ʙʫʭʪʳ ʈʝʡʜ ʇʘʣʣʘʜʘ, ʂʣʳʢʦʚʘ, ɻʘʢʢʝʣʷ, ʄʦʣʦʪ, ɸʣʝʫʪ, ɺʠʪʷʟʴ ʠ ʠʭ ʤʳʩʦʚʳʝ ʫʯʘʩʪʢʠ) ʜʦʣʷ ʤʠ-

ʜʠʠ ɻʨʝʷ ʚ ʧʦʩʝʣʝʥʠʷʭ ʩʦʩʪʘʚʣʷʝʪ 56ï89%. ɺ ʙʫʭʪʘʭ ʕʢʩʧʝʜʠʮʠʠ, ʅʦʚʛʦʨʦʜʩʢʘʷ ʠ ʊʨʦʠʮʳ ʧʨʝ-

ʚʘʣʠʨʫʶʪ ʤʷʛʢʠʝ ʛʨʫʥʪʳ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʜʦʣʷ ʤʠʜʠʠ ɻʨʝʷ ʚ ʙʫʭ. ʊʨʦʠʮʳ (72%). ɺ ʙʫʭʪʘʭ ʅʦʚ-

ʛʦʨʦʜʩʢʘʷ ʠ ʕʢʩʧʝʜʠʮʠʠ ʦʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʦʜʠʦʣʫʩʘ ʢʫʨʠʣʴʩʢʦʛʦ: ʜʦʣʷ 

ʤʠʜʠʠ ɻʨʝʷ ʩʦʩʪʘʚʣʷʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 44 ʠ 48%. 
 

 
 

ʈʠʩ. 3. ʉʦʦʪʥʦʰʝʥʠʝ ʦʙʠʣʠʷ ʤʠʜʠʠ ɻʨʝʷ ʠ ʤʦʜʠʦʣʫʩʘ ʢʫʨʠʣʴʩʢʦʛʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʟʘʣ. ʇʦʩʴʝʪʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʣʣʶʩʢʦʚ. ɺ ʟʘʣ. ʇʦʩʴʝʪʘ ʥʘ ʪʚʝʨʜʳʭ ʛʨʫʥʪʘʭ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʠʜʠʠ ʦʪʤʝʯʝʥʦ ʥʘ ʛʣʫʙʠʥʘʭ 10ï15 ʤ, ʤʦʜʠʦʣʫʩʘ ï ʥʘ 5ï10 ʤ, ʧʨʠʯʝʤ ʥʘ ʵʪʠʭ ʛʣʫ-

ʙʠʥʘʭ ʩʨʝʜʥʷʷ ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʦʙʦʠʭ ʚʠʜʦʚ ʠʤʝʝʪ ʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ (ʨʠʩ. 4, ʘ). ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʥʘ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʨʘʟʚʠʪʠʝ ʧʦʩʝʣʝ-

ʥʠʡ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. 

ʏʘʩʪʳʝ ʰʪʦʨʤʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʨʘʢʦʚʠʥ. ʅʘ ʛʣʫʙʠʥʘʭ 6ï20 ʤ ʩʝʟʦʥʥʳʝ ʠ ʥʝʧʝʨʠʦʜʠ-

ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳ, ʯʝʤ ʥʘ ʤʝʣʢʦʚʦʜʴʝ [15]. ʉ ʧʦʥʠʞʝʥʠʝʤ 

ʛʣʫʙʠʥʳ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʝʡ ʧʦʩʝʣʝʥʠʡ C. grayanus ʠ M. kurilensis, ʫʜʝʣʴʥʘʷ ʙʠʦ-

ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ ʥʘ ʛʣʫʙʠʥʘʭ 10ï20 ʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 36 ʛ/ʤ
2
. 

 

 
 

ʈʠʩ. 4. ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʤʦʣʣʶʩʢʦʚ ʥʘ ʨʘʟʥʳʭ ʪʠʧʘʭ ʛʨʫʥʪʘ 

ʘ 

ʙ 
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ʅʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʳ ʜʣʷ ʟʘʱʠʱʝʥʥʳʭ ʙʫʭʪ, ʤʠʜʠʷ ʠ ʤʦʜʠʦʣʫʩ ʧʨʝʚʘʣʠʨʫʶʪ 
ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 10 ʤ (ʨʠʩ. 4, ʙ). ʇʨʠ ʵʪʦʤ ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʤʠʜʠʠ ɻʨʝʷ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʜʣʷ 

ʤʦʜʠʦʣʫʩʘ ʢʫʨʠʣʴʩʢʦʛʦ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʛʣʫʙʠʥʳ ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʦʡ ʙʠʦ-
ʤʘʩʩʳ ʩʥʠʞʘʶʪʩʷ ʠ ʥʘ 15ï20 ʤ ʥʝ ʧʨʝʚʳʰʘʶʪ 50 ʛ/ʤ

2
 ʜʣʷ ʤʠʜʠʠ ʠ 10 ʛ/ʤ

2
 ʜʣʷ ʤʦʜʠʦʣʫʩʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʣ. ʇʦʩʴʝʪʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉ. grayanus ʠ ʄ. kurilensis ʦʪ ʪʠ-

ʧʘ ʛʨʫʥʪʘ ʠ ʛʣʫʙʠʥʳ ʦʙʠʪʘʥʠʷ. ʉʨʝʜʥʷʷ ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʤʠʜʠʠ ɻʨʝʷ ʠ ʤʦʜʠʦʣʫʩʘ ʢʫʨʠʣʴʩʢʦ-
ʛʦ, ʦʙʨʘʟʫʶʱʠʭ ʤʦʥʦʚʠʜʦʚʳʝ ʠʣʠ ʩʤʝʰʘʥʥʳʝ ʜʨʫʟʳ ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʛʨʫʥʪʘ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

600 ʛ/ʤ
2
, ʤʠʜʠʷ ʬʦʨʤʠʨʫʝʪ 72,5% ʙʠʦʤʘʩʩʳ. 

ʅʘ ʪʚʝʨʜʳʭ ʛʨʫʥʪʘʭ ʩʨʝʜʥʷʷ ʫʜʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʉ. grayanus ʠ ʄ. kurilensis ï 750 ʛ/ʤ
2  

(86,4% ï ʤʠʜʠʷ ɻʨʝʷ), ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ ï 432 ʛ/ʤ
2 
(58,7% ï ʤʠʜʠʷ ɻʨʝʷ). ʉʤʝʰʘʥʥʳʝ ʜʨʫʟʳ ʦʙ-

ʥʘʨʫʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ. 

ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʉ. grayanus ʦʪʤʝʯʝʥʳ ʥʘ ʛʣʫʙʠʥʘʭ 5ï15 ʤ,  

ʘ ʄ. kurilensis ʥʘ 5ï10 ʤ ʥʘ ʫʯʘʩʪʢʘʭ ʜʥʘ ʩʦ ʩʢʘʣʠʩʪʳʤʠ ʦʙʥʘʞʝʥʠʷʤʠ, ʢʘʤʝʥʠʩʪʳʤʠ, ʛʘʣʝʯʥʦ-
ʚʘʣʫʥʥʳʤʠ ʠ ʩʤʝʰʘʥʥʳʤʠ ʛʨʫʥʪʘʤʠ. ʅʘ ʤʷʛʢʠʭ ʛʨʫʥʪʘʭ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ 

ʤʠʜʠʠ ɻʨʝʷ ʠ ʤʦʜʠʦʣʫʩʘ ʦʪʤʝʯʝʥʳ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 10 ʤ. 
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STRONGYLOCENTROTUS INTERMEDIUS (AGASSIZ, 1863) 

 
ɺ ʩʪʘʪʴʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʤʦʨʩʢʦʛʦ ʩʝʨʦʛʦ ʝʞʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʢʫʩʦʚʳʝ ʢʘʯʝ-

ʩʪʚʘ ʛʦʥʘʜ ʠʛʣʦʢʦʞʝʛʦ ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ï ʛʣʠʮʠʥ ʠ ʘʣʘʥʠʥ, ʧʨʠʜʘʶʱʠʝ ʩʣʘʜʢʠʡ 

ʚʢʫʩ, ʠ ʚʘʣʠʥ ï ʛʦʨʴʢʠʡ. ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʝʞʝʡ ʨʳʙʦʡ ʠʣʠ ʢʦʤʙʠʢʦʨʤʘʤʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʳʙʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʧʨʠʨʦʩʪ ʛʦʥʘʜ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʩʥʠʞʘʶʪʩʷ, ʘ ʩʘʤ ʧʨʦʜʫʢʪ 

ʧʨʠʦʙʨʝʪʘʝʪ ʪʝʤʥʳʡ ʮʚʝʪ. ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʣʘʤʠʥʘʨʠʝʡ ʛʦʥʘʜʳ ʠʤʝʶʪ ʧʨʠʷʪʥʳʡ, ʩʣʘʜʢʦʚʘʪʳʡ ʧʨʠʚʢʫʩ, 

ʮʚʝʪ ʞʝʣʪʦʚʘʪʦ-ʦʨʘʥʞʝʚʳʡ ʠʣʠ ʣʠʤʦʥʥʳʡ, ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʝ ʭʦʨʦʰʠʝ ʪʦʚʘʨʥʳʝ ʢʘʯʝʩʪʚʘ. 
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INFLUENCE OF FEED ON THE TASTE OF GONADS OF GREY SEA URCHINS  

STRONGYLOCENTROTUS INTERMEDIUS (AGASSIZ, 1863) 

 
This article describes the feeding habits of grey sea urchins. It is established that free amino acids determine 

the taste of the gonads, glycine and alanine give a sweet taste, valine gives a bitter. When feeding sea urchins with 

fish or mixed fodder with fish products, the growth of gonads increases significantly, but the taste quality decreas-

es and the color is dark. When feeding with luminaries the gonads have a pleasant, sweet taste, the color is yellow-

ish-orange or lemon, these indicators show its good quality. 

 
Key words: grey sea urchin, gonads, glycine, alanine, valine, luminaries, mixed fodder. 

 

 
ɻʦʥʘʜʳ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʦʙʦʟʥʘʯʘʝʤʳʝ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʦʥʷʪʠʝʤ ʢʘʢ çʠʢʨʘè ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʘ-

ʤʳʭ ʧʦʣʝʟʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʥʝʡ ʩʦʜʝʨʞʠʪʩʷ 17ï20% ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʫʩʚʦʷʝʤʳʭ ʙʝʣʢʦʚ, ʧʦʣʠʥʝ-

ʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʆʤʝʛʘ-3, ʆʤʝʛʘ-6, ʛʣʶʪʘʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʪʨʝʦʥʠʥʳ, ʢʘʨʘʪʠʥʦʠ-

ʜʳ, ʬʦʩʬʦʣʠʧʠʜʳ ʠ ʣʝʮʠʪʠʥ. ʆʥʘ ʙʦʛʘʪʘ ʚʠʪʘʤʠʥʘʤʠ: ɸ, D, ɽ, ʉ, ʈʈ, ɺ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ: 

ʤʝʜʴʶ, ʡʦʜʦʤ, ʤʘʛʥʠʝʤ, ʢʘʣʠʝʤ, ʞʝʣʝʟʦʤ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠʢʨʘ ʤʦʨ-

ʩʢʦʛʦ ʝʞʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʱʠʪʦ-

ʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩʳ ʩʪʘʨʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ.  

ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʨʩʢʠʭ ʩʝʨʳʭ ʝʞʝʡ ʧʦʣʦʚʦʟʨʝʣʦʩʪʴ ʥʘʩʪʫʧʘʝʪ ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʛʦ ʛʦʜʘ ʧʦʩʣʝ ʦʩʝʜʘʥʠʷ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʧʨʠ 

ʜʠʘʤʝʪʨʝ ʧʘʥʮʠʨʷ 40ï45 ʤʤ. ɺ ʗʧʦʥʩʢʦʤ ʤʦʨʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʛʦʥʘʜ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚ ʧʨʝʜʥʝʨʝʩʪʦʚʳʡ ʧʝʨʠʦʜ ʚ ʢʦʥʮʝ ʣʝʪʘ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʩʣʘ ʤʦʨʩʢʠʭ ʩʝʨʳʭ ʝʞʝʡ ʠ ʪʦʚʘʨʥʳʝ ʢʘʯʝʩʪʚʘ ʠʢʨʳ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷ-

ʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʧʠʪʘʥʠʷ.  

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʠʱʘ ʤʦʨʩʢʠʭ ʩʝʨʳʭ ʝʞʝʡ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 

ʊ.ʅ. ʂʨʫʧʥʦʚʦʡ ʠ ɺ.ɸ. ʇʘʚʣʶʯʢʦʚʘ, 2000 ʛ., ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʫ ʙʝʨʝʛʦʚ ʇʨʠʤʦʨʴʷ  

ʚ ʚʝʩʝʥʥʠʡ (ʘʧʨʝʣʴ-ʤʘʡ) ʠ ʦʩʝʥʥʠʡ (ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ) ʧʝʨʠʦʜʳ ʚ ʧʠʱʝʚʳʭ ʢʦʤʢʘʭ ʤʦʨʩʢʠʭ ʝʞʝʡ 
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ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʦʜʦʨʦʩʣʠ, ʚʳʩʰʠʝ ʨʘʩʪʝʥʠʷ, ʜʝʪʨʠʪ ʠ ʞʠʚʦʪʥʳʝ. ɺʝʩʥʦʡ ʨʘʮʠʦʥ ʝʞʘ ʩʦʩʪʦʷʣ 

ʠʟ ʣʘʤʠʥʘʨʠʠ (ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ), ʢʦʩʪʘʨʠʠ, ʫʣʴʚʳ, ʙʦʩʩʠʝʣʣʳ, ʢʦʨʢʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, 

ʬʠʣʣʦʩʧʘʜʠʢʩʘ ʠ ʜʝʪʨʠʪʘ. ʆʩʝʥʴʶ ï ʢʦʩʪʘʨʠʷ ʠ ʫʣʴʚʘ ʦʪʩʫʪʩʪʚʦʚʘʣʠ (ʚʚʠʜʫ ʦʢʦʥʯʘʥʠʷ ʞʠʟʥʝʥ-

ʥʦʛʦ ʮʠʢʣʘ ʠ ʨʘʟʨʫʰʝʥʠʷ ʩʣʦʝʚʠʱʘ), ʥʦ ʧʦʷʚʠʣʠʩʴ ʤʦʥʦʩʪʨʦʤʘ ʠ ʜʝʩʤʦʨʝʩʪʠʷ [1]. 
 

ʊʘʙʣʠʮʘ 

ʉʧʠʩʦʢ ʢʦʨʤʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʨʩʢʦʛʦ ʩʝʨʦʛʦ ʝʞʘ ʚ ʚʦʜʘʭ ʇʨʠʤʦʨʴʷ 

ˉ 
ʇʝʨʠʦʜʳ 

ɺʝʩʝʥʥʠʡ ʆʩʝʥʥʠʡ 

1 ʃʘʤʠʥʘʨʠʷ ʚʪʦʨʦʛʦʜʥʷʷ ʃʘʤʠʥʘʨʠʷ ʚʪʦʨʦʛʦʜʥʷʷ 

2 ʃʘʤʠʥʘʨʠʷ ʧʝʨʚʦʛʦʜʥʷʷ ʃʘʤʠʥʘʨʠʷ ʧʝʨʚʦʛʦʜʥʷʷ 

3 ʇʨʦʨʦʩʪʢʠ ʣʘʤʠʥʘʨʠʠ (1ï3 ʤʤ) ɺʳʙʨʦʩʳ ʣʘʤʠʥʘʨʠʠ 

4 ɺʳʙʨʦʩʳ ʣʘʤʠʥʘʨʠʠ ʌʠʣʣʦʩʧʘʜʠʢʩ 

5 ʂʦʨʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʂʦʨʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ 

6 ɹʦʩʩʠʝʣʣʘ ɹʦʩʩʠʝʣʣʘ 

7 ʌʠʣʣʦʩʧʘʜʠʢʩ ɼʝʪʨʠʪ 

8 ɼʝʪʨʠʪ ɼʝʩʤʘʨʝʩʪʠʷ 

9 ʂʦʩʪʘʨʠʷ ʄʦʥʦʩʪʨʦʤʘ 

10 ʋʣʴʚʘ  

 
ʇʦʤʠʤʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʧʠʱʝʚʳʭ ʢʦʤʢʘʭ ʦʙʥʘʨʫʞʝʥʳ ʢʫʩʦʯʢʠ ʨʳʙ, ʤʝʜʫʟ, ʦʩʴʤʠʥʦʛʦʚ, 

ʘʩʮʠʜʠʡ ʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ (ʫ 180 ʵʢʟʝʤʧʣʷʨʦʚ), ʤʝʣʢʠʝ ʙʨʶʭʦʥʦʛʠʝ ʤʦʣʣʶʩʢʠ (ʫ 5 ʵʢʟʝʤʧʣʷ-

ʨʦʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʦʨʩʢʠʝ ʝʞʠ ʙʦʣʴʰʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʘʩʪʠʪʝʣʴʥʫʶ ʧʠʱʫ. 

ʇʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʣʘʤʠʥʘʨʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʠ-

ʪʘʥʠʷ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʫʚʝʣʠʯʝʥʠʶ ʛʦʥʘʜ, ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʚʠʪʦʩʪʠ ʠ ʫʣʫʯʰʝ-

ʥʠʶ ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ, ʢʦʛʜʘ ʤʦʨʩʢʠʭ ʝʞʝʡ ʩ ʠʩʪʦʱʝʥʥʳʤʠ ʛʦʥʘʜʘʤʠ ʧʝ-

ʨʝʥʦʩʠʣʠ ʥʘ ʣʘʤʠʥʘʨʠʝʚʳʝ ʧʣʘʥʪʘʮʠʠ ʠ ʯʝʨʝʟ 3-4 ʤʝʩʷʮʘ ʛʦʥʘʜʳ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʥʘ 15ï20%. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʛʦʥʘʜ ʝʞʝʡ ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʨʠʯʝʤ 

ʛʣʠʮʠʥ ʠ ʘʣʘʥʠʥ ʜʘʶʪ ʩʣʘʜʢʠʡ ʚʢʫʩ, ʘ ʚʘʣʠʥ ï ʛʦʨʴʢʠʡ. ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʝʞʝʡ ʣʘʤʠʥʘʨʠʝʡ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʛʣʠʮʠʥʘ ʠ ʛʣʶʪʘʤʠʥʘʪʘ ʢ ʩʦʜʝʨʞʘʥʠʶ ʚʘʣʠʥʘ ʚ ʛʦʥʘʜʘʭ ʚʩʝʛʜʘ ʚʳʰʝ ʠ ʚʢʫʩ 

ʪʘʢʠʭ ʛʦʥʘʜ ʩʣʘʜʢʠʡ, ʘ ʮʚʝʪ ʠʢʨʳ ʧʨʠ ʵʪʦʤ ʷʨʢʦ-ʞʝʣʪʳʡ ʠʣʠ ʣʠʤʦʥʥʳʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʚʠʟʫʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʝʝ ʭʦʨʦʰʠʭ ʪʦʚʘʨʥʳʭ ʢʘʯʝʩʪʚ. 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʤʦʨʩʢʠʭ ʝʞʝʡ ʠ ʢʦʨʤʣʝʥʠʷ ʠʭ ʨʳʙʦʡ ʛʦʥʘʜʳ ʭʦʨʦʰʦ ʨʘʟʚʠ-

ʚʘʶʪʩʷ, ʥʦ ʠʤʝʶʪ ʛʦʨʴʢʠʡ ʚʢʫʩ ʠ ʥʝʧʨʠʷʪʥʳʡ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʚʘʣʠʥʘ.  

ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʤʦʨʩʢʠʭ ʝʞʝʡ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʛʦʥʘʜ ʠ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʥʝʡ 

ʜʣʷ ʜʦʨʘʱʠʚʘʥʠʷ ʠʢʨʳ ʠʩʧʦʣʴʟʫʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʢʦʨʤʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ: ʠʩʪʦʯʥʠʢ 

ʙʝʣʢʘ (8ï29%) ï ʨʳʙʥʳʡ ʢʦʨʤ ʠʣʠ ʨʳʙʥʳʡ (ʢʨʝʚʝʪʦʯʥʳʡ) ʬʘʨʰ, ʠʥʦʛʜʘ ʩʦʝʚʳʝ ʙʦʙʳ, ʘʣʴʙʫʤʠʥ, 

ʜʨʦʞʞʠ ï ʠ ʠʩʪʦʯʥʠʢ ʫʛʣʝʚʦʜʦʚ (ʜʦ 58%) ï ʙʫʨʳʝ ʚʦʜʦʨʦʩʣʠ, ʢʦʨʤʦʚʦʝ ʟʝʨʥʦ. ʍʦʪʷ ʛʦʥʘʜʳ ʫʚʝ-

ʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʝ ʜʦ 20%, ʧʨʠʤʝʥʷʪʴ ʠʭ ʩʣʝʜʫʝʪ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʤʝʩʷʮʝʚ, ʟʘʪʝʤ ʧʝʨʝʚʦʜʠʪʴ 

ʝʞʝʡ ʥʘ ʢʦʨʤʣʝʥʠʝ ʣʘʤʠʥʘʨʠʝʡ. ʆʙʲʝʤ ʛʦʥʘʜ ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʠʤ, ʘ ʮʚʝʪ ʠ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ 

ʫʣʫʯʰʘʶʪʩʷ. ɼʣʷ ʵʪʦʛʦ ʬʝʨʤʝʨʳ ʩʦʟʜʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʣʘʤʠʥʘʨʠʝʚʳʝ ʧʣʘʥʪʘʮʠʠ ʠʣʠ ʧʝʨʝʩʘʞʠ-

ʚʘʶʪ ʠʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʟʘʨʦʩʣʠ ʣʘʤʠʥʘʨʠʠ [2]. 
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ɺʃʀʗʅʀɽ ʉɸʄʆʆʏʀʑɽʅʀʗ ʅɸ ʂɸʏɽʉʊɺʆ ɺʆɼʓ ɺ ʉʀʉʊɽʄɽ ʇʈʋɼʆɺ  

ɺɽʈʍʅʀʁ ï ʅʀɾʅʀʁ (ʛ. ʂɸʃʀʅʀʅɻʈɸɼ) ʃɽʊʆʄ 2015 ʛ. 

 
ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʚʦʜʠʚʰʝʛʦʩʷ 

ʚ ʠʶʥʝ-ʘʚʛʫʩʪʝ 2015 ʛ. ʥʘ ʢʘʩʢʘʜʝ ʧʨʫʜʦʚ ɺʝʨʭʥʠʡ ï ʅʠʞʥʠʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʵʪʠʭ ʧʨʫʜʦʚ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʘʢʪʠʚʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠ-

ʟʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝ-

ʤʦʩʪʴ ʠ ʙʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʜʘʥʥʳʤʠ ʘʣʴʛʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʚʰʝʛʦʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʫʜʦʚ (ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʬʠ-

ʪʦʧʣʘʥʢʪʦʥʘ, ʚʠʜʳ-ʠʥʜʠʢʘʪʦʨʳ, ʩʘʧʨʦʙʥʦʩʪʴ ʩʨʝʜʳ). 
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EFFECT OF NATURAL PURIFICATION UPON WATER QUALITY  
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The presented paper describes the results of environmental monitoring conducted within June-August 2015 at 

the cascade of the Verkhny-Nizhny ponds. The main purpose was to study the water quality and processes of natu-

ral purification in these ponds for further detection and prevention of possible adverse effects of an anthropogenic 

load. The following hydrochemical indices were analyzed: dissolved oxygen, permanganate value and nutrients. 

The obtained results were compared to the data of the algological study carried out at the same period (abundance 

and biomass of phytoplankton, species-indicators of saprobity). 

 

Key words: environmental monitoring, hydrochemical characteristics, phytoplankton, trophicity, natural pu-
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ʂʘʩʢʘʜ ʧʨʫʜʦʚ ɺʝʨʭʥʠʡ ï ʅʠʞʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛ. ʂʘʣʠʥʠʥʛʨʘʜʘ, 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ; ʦʥ ʬʦʨʤʠʨʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ ʧʘʨʢʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʳʧʦʣʥʷʝʪ ʣʘʥʜʰʘʬʪʦʦʙʨʘ-

ʟʫʶʱʫʶ, ʜʨʝʥʘʞʥʦ-ʦʩʫʰʠʪʝʣʴʥʫʶ ʠ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʠ.  

ʗʚʣʷʷʩʴ ʵʣʝʤʝʥʪʘʤʠ ʝʜʠʥʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʙʘ ʧʨʫʜʘ ʩʣʫʞʘʪ ʧʨʠʝʤʥʠʢʦʤ ʜʦʞ-

ʜʝʚʳʭ ʠ ʪʘʣʳʭ ʩʥʝʛʦʚʳʭ ʚʦʜ ʩ ʦʙʰʠʨʥʦʡ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʚʦʜʦʩʙʦʨʥʳʡ ʙʘʩʩʝʡʥ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʫʜʦʚ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 1/10 ʧʣʦʱʘʜʠ ʚʩʝʛʦ ʛʦʨʦʜʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 23,4 ʢʤ
2
). ʇʦʩʪʨʦʝʥʥʳʝ 

ʚ XIII  ʚ. ʥʘ ʤʘʣʦʡ ʨʝʢʝ ʃʸʙʝ, ʵʪʠ ʨʫʩʣʦʚʳʝ ʧʨʦʪʦʯʥʳʝ ʚʦʜʦʝʤʳ ʧʦʧʦʣʥʷʶʪʩʷ ʚʦʜʘʤʠ ʨʝʢʠ ɻʦʣʫ-

ʙʦʡ, ʨʫʯʴʝʚ ʉʝʚʝʨʥʦʛʦ, ʄʦʣʦʜʝʞʥʦʛʦ ʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ, ʚʧʘʜʘʶʱʠʭ ʚ ɺʝʨʭʥʠʡ ʧʨʫʜ ʚ ʩʝʚʝʨʥʦʡ  

ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ. ʀʟ ʧʨ. ɺʝʨʭʥʝʛʦ ʚʳʪʝʢʘʶʪ ʨʫʯʴʠ ʇʘʨʢʦʚʳʡ ʠ ʃʠʪʦʚʩʢʠʡ (ʚʧʘʜʘʶʱʠʝ ʜʘʣʝʝ  

ʚ ʨ. ʇʨʝʛʦʣʶ), ʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʚʦʜ ʯʝʨʝʟ ʜʶʢʝʨ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨ. ʅʠʞʥʠʡ, ʠʟ ʢʦʪʦʨʦʛʦ ʯʝʨʝʟ ʧʦʜ-

ʟʝʤʥʳʡ ʚʦʜʦʚʦʜ ʚʦʜʘ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʨ. ʇʨʝʛʦʣʶ ï ʮʝʥʪʨʘʣʴʥʫʶ ʚʦʜʥʫʶ ʘʨʪʝʨʠʶ ʛʦʨʦʜʘ, ʚʦʜʦ-

ʪʦʢ ʚʳʩʰʝʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ.  
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ɺ ʧʨ. ɺʝʨʭʥʝʤ ʥʘ ʧʷʪʠ ʩʪʘʥʮʠʷʭ ʠ ʚ ʧʨ. ʅʠʞʥʝʤ ʥʘ ʪʨʝʭ ʩʪʘʥʮʠʷʭ ʩ ʤʘʷ 2015 ʛ. ʚʝʜʝʪʩʷ ʝʞʝ-

ʤʝʩʷʯʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ (ʨʠʩ. 1): ʦʪʙʠʨʘʶʪʩʷ ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʠ ʧʨʦʙʳ ʥʘ ʠʟʫʯʝʥʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ. ʆʙʨʘʙʦʪʢʘ ʧʨʦʙ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʂɻʊʋ ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʠ-

ʢʘʤ [1, 2]. ɼʣʷ ʮʝʣʝʡ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʩʦ ʩʪ. 3ɺ (ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʨʫʯʴʝʚ ʥʘ ʩʦ-

ʩʪʦʷʥʠʝ ʧʨʠʥʠʤʘʶʱʝʛʦ ʠʭ ʚʦʜʳ ʧʨʫʜʘ), ʩʪ. 1ɺ ʠ 3ʅ (ʠʟʫʯʠʪʴ ʨʝ-

ʟʫʣʴʪʘʪʳ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʠʤʠ ʯʘʩʪʝʡ 

ʧʨʫʜʦʚ ʩ ʤʝʥʴʰʠʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ), ʩʪ. 1ʅ 

(ʦʮʝʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʫʜʦʚʳʭ ʚʦʜ ʧʝʨʝʜ ʠʭ ʚʧʘʜʝ-

ʥʠʝʤ ʚ ʨ. ʇʨʝʛʦʣʶ). ʇʨʠʚʦʜʠʤʳʝ ʥʠʞʝ ʛʨʘʬʠʢʠ ʠ ʜʠʘʛʨʘʤʤʳ 

ʦʩʨʝʜʥʝʥʳ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʩʝʟʦʥ (ʣʝʪʦ 2015 ʛ.). 

ʇʨʦʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʫʜʦʚ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ 

ʚʦʜʦʦʙʤʝʥʘ ʚ ʥʠʭ, ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜ ʨʫʯʴʝʚ, ʟʘʤʫʩʦʨʠ-

ʚʘʥʠʝ ʠʭ ʙʝʨʝʛʦʚ ʠ ʨʫʩʝʣ, ʩʙʨʦʩ ʩʪʦʢʦʚ (ʚ ʪ. ʯ. ʯʠʩʣʝ ʩʦʜʝʨʞʘʱʠʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ) ʯʝʨʝʟ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʚʳʧʫʩʢʠ ʧʨʠʚʦʜʠʪ 

ʢ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨ. ɺʝʨʭʥʝʛʦ. ʈʘʙʦʪʳ ʧʦ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʨʫʯʴʠ ʚʝ-

ʜʫʪʩʷ ʧʦʩʪʦʷʥʥʦ, ʤʥʦʛʠʝ ʚʳʧʫʩʢʠ ʪʘʤʧʦʥʠʨʫʶʪʩʷ, ʧʝʨʝʢʣʶʯʝʥʳ 

ʥʘ ʣʦʢʘʣʴʥʳʝ ʦʯʠʩʪʥʳʝ ʠʣʠ ʥʘ ʦʙʱʝʛʦʨʦʜʩʢʫʶ ʢʘʥʘʣʠʟʘʮʠʶ, ʙʝ-

ʨʫʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʴ. ɺ ʧʨʦʪʦʯʥʳʭ ɺʝʨʭʥʝʤ ʠ ʅʠʞʥʝʤ ʧʨʫʜʘʭ ʚʥʝ-

ʩʝʥʥʳʝ ʚ ʥʠʭ ʟʘʛʨʷʟʥʝʥʥʳʝ ʚʦʜʳ ʚʤʝʩʪʝ ʩ ʨʘʟʙʘʚʣʷʶʱʝʡ ʠʭ ʚʦʜʦʡ 

ʩʘʤʠʭ ʚʦʜʦʝʤʦʚ ʤʝʜʣʝʥʥʦ ʧʨʦʜʚʠʛʘʶʪʩʷ ʚʜʦʣʴ ʛʣʘʚʥʦʡ ʦʩʠ ʧʨʫ-

ʜʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʧʦʩʪʝʧʝʥʥʦʝ ʩʘʤʦʦʯʠʱʝʥʠʝ. ɼʘʥʥʳʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʜʳ ʧʨ. ɺʝʨʭʥʝʛʦ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨ. ʅʠʞʥʠʤ, ʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʛʘ-

ʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʧʠʪʘʶʱʠʭ ʨʫʯʴʝʚ [3]. 

ɸʥʘʣʠʟ ʩʨʝʜʥʠʭ ʟʘ ʣʝʪʥʠʡ ʩʝʟʦʥ 2015 ʛ. ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʥʦʚ-

ʥʳʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʫʜʦʚ ʧʦ-

ʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʜʦʣʴ ʛʣʘʚʥʦʡ ʦʩʠ ʧʨʦʪʦʯʥʦʩʪʠ ʵʪʠʭ ʚʦʜʦ-

ʝʤʦʚ ʚ ʮʝʣʦʤ ʥʘʙʣʶʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʢʘʯʝʩʪʚʘ ʚʦʜ. ʂʣʘʩʩ ʩʘʧʨʦʙʥʦʩʪʠ [4] ʤʝʥʷʣʩʷ ʦʪ  

Ŭ-ʤʝʟʦʩʘʧʨʦʙʥʦʛʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʨ. ɺʝʨʭʥʝʛʦ ʜʦ ʦʣʠʛʦʩʘʧʨʦʙʥʦʛʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʨ. ʅʠʞ-

ʥʝʛʦ (ʩʤ. ʪʘʙʣʠʮʫ), ʢʘʯʝʩʪʚʦ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʥʳʭ ʜʦ ʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ  

ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʧʨ. ʅʠʞʥʝʛʦ ʢʘʯʝʩʪʚʦ ʚʦʜ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʦʚʴ ʩʥʠʞʘʣʦʩʴ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪ-

ʚʠʝʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʚʳʟʳʚʘʝʤʦʛʦ ʧʨʠ ʚʟʤʫʯʠʚʘʥʠʠ ʥʘʢʦʧʣʝʥʥʳʭ ʥʘ 

ʜʥʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ; ʚʣʠʷʥʠʷ ʣʝʪʥʝʛʦ ʢʘʬʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʨʷʤʦ ʫ ʫʨʝʟʘ ʚʦ-

ʜʳ; ʧʦʩʪʫʧʣʝʥʠʷ ʩʪʦʢʘ ʜʦʞʜʝʚʳʭ ʚʦʜ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʩʢʠʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ ʚʳʰʝ ʫʨʦʚʥʷ ʧʨʫʜʘ. 

ʂʠʩʣʦʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʣʝʛʢʠʤ ʧʝʨʝʥʘʩʳʱʝʥʠʝʤ  

(101ï117%), ʭʦʪʷ ʚ ʞʘʨʢʫʶ ʙʝʟʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ ʦʪʤʝʯʘʣʩʷ ʜʝʬʠʮʠʪ ʢʠʩʣʦʨʦʜʘ (85% ʥʘ ʩʪ. 1ʅ  

ʚ ʘʚʛʫʩʪʝ). ɺ ʮʝʣʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʥʝ ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ  

6 ʤʛ/ʣ (ʨʠʩ. 2). ʇʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʆ.ɸ. ɸʣʝʢʠʥʘ ï 

ʦʪ ʩʨʝʜʥʝʡ ʜʦ ʩʣʝʛʢʘ ʧʦʚʳʰʝʥʥʦʡ (ʨʠʩ. 2), ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʨʘʞʝʥʥʳʡ ʧʨʘʚʠʣʴʥʳʡ ʭʦʜ ʦʪʩʫʪʩʪ-

ʚʫʝʪ, ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʨʝʟʢʦ, ʩʢʘʯʢʦʦʙʨʘʟʥʦ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʪ. 3ɺ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʝʪʦʤ 2015 ʛ. ʚ ʮʝʣʦʤ ʟʘ ʩʝʟʦʥ ʚʝʩʴʤʘ 

ʚʳʩʦʢʠ (ʨʠʩ. 3), ʠʭ ʟʥʘʯʝʥʠʷ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʣʠ ʥʦʨʤʘʪʠʚʳ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ (ʢʨʦʤʝ ʥʠʪʨʠʪʦʚ ʥʘ ʩʪ. 3ʅ ʠ 1ʅ). ɺ ʧʨ. ɺʝʨʭʥʝʤ ʥʠʪʨʠʪʦʚ ʟʘʤʝʪʥʦ (ʚ ʜʝʩʷʪʢʠ ʨʘʟ!) 

ʙʦʣʴʰʝ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ 

ʤʝʜʣʝʥʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʥʠʪʨʠʪʦʚ ʚ ʥʠʪʨʘʪʳ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ʉʨʝʜ-

ʥʝʝ ʟʘ ʣʝʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʤʤʦʥʠʡʥʦʛʦ ʘʟʦʪʘ ʠ ʬʦʩʬʘʪʦʚ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʠ, ʦʥʠ 

ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʣʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʇɼʂ, ʥʦ ʚ ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ ʜʦʩʪʠʛʘʣʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝ-

ʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʪ. 3ɺ (ʙʦʣʝʝ 0,72 ʤʛ/ʣ ʘʤʤʦʥʠʡ-ʠʦʥʘ ʚ ʠʶʣʝ) ʠ 1ʅ (ʦʢʦʣʦ 0,49 ʤʛ/ʣ ʬʦʩʬʘʪʦʚ ʚ ʘʚ-

 - ʩʪʘʥʜʘʨʪʥʳʝ ʩʪʘʥʮʠʠ  

ʤʦʥʠʪʦʨʠʥʛʘ 
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ɺʝʨʭʥʠʡ ï ʅʠʞʥʠʡ 
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ʛʫʩʪʝ). ʆʙʱʝʝ ʞʝʣʝʟʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʝ ʚ 3-4 ʠ ʙʦʣʝʝ ʨʘʟ 

(ʤʘʢʩʠʤʫʤ ï 0,77 ʤʛFe/ʣ ʥʘ ʩʪ. 3ɺ ʚ ʠʶʣʝ). ʇʝʨʝʥʘʩʳʱʝʥʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ 

ʪʨʝʚʦʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ.  
 

 
 

ʈʠʩ. 2. ʈʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ  

ʠ ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ, ʤʛ/ʣ 
ʈʠʩ. 3. ɹʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʤʛ/ʣ 

 

ʇʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʫʜʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʯʘʩʪʠʯʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʘʥʥʳʤʠ ʘʣʴʛʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʣʝʪʦʤ 2015 ʛ. ʘʣʴʛʦʬʣʦʨʘ ʢʘʩʢʘʜʘ ʧʨʫʜʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ (ʦʪ 58% ʥʘ ʩʪ. 1ɺ ʜʦ 84% ʥʘ ʩʪ. 1ʅ) (ʨʠʩ. 4)  

ʠ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ (ʦʪ 12% ʥʘ ʩʪ. 1ʅ ʜʦ 40% ʥʘ ʩʪ. 1ɺ). ʉʦʛʣʘʩʥʦ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʯʠʩʣʝʥʥʦʩʪʠ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʧʦ ʪʠʧʫ ʪʨʦʬʠʠ [4] ʚʦʜʳ ʢʘʩʢʘʜʘ ʧʨʫʜʦʚ ʚ ʮʝʣʦʤ ʦʪʥʦʩʠʣʠʩʴ ʢ ʤʝ-

ʟʦʪʨʦʬʥʳʤ, ʢʨʦʤʝ ʩʪ. 1ʅ, ʥʘ ʢʦʪʦʨʦʡ ʚʦʜʳ ʟʘʥʠʤʘʣʠ ʧʦʛʨʘʥʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʤʝʟʦʪʨʦʬ-

ʥʳʤʠ ʠ ʵʚʪʨʦʬʥʳʤʠ, ʘ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ 

ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʵʚʪʨʦʬʥʳʤ. 
 

  

 

ʈʠʩ. 4. ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʦʪʜʝʣʦʚ ʚʦʜʦʨʦʩʣʝʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʧʦ ʩʪʘʥʮʠʷʤ 
 

ʆʩʥʦʚʫ ʙʠʦʤʘʩʩʳ ʥʘ ʩʪʘʥʮʠʷʭ ʧʨ. ɺʝʨʭʥʝʛʦ ʩʦʩʪʘʚʠʣʠ ʢʣʝʪʢʠ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ (ʜʦ 85% 

ʥʘ ʩʪ. 1ɺ), ʥʘ ʩʪʘʥʮʠʷʭ ʧʨ. ʅʠʞʥʝʛʦ ï ʢʨʫʧʥʦʢʣʝʪʦʯʥʳʝ ʜʠʥʦʬʠʪʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (ʜʦ 73% ʥʘ 

ʩʪ. 1ʅ), ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʢʨʠʧʪʦʬʠʪʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (35% ʥʘ ʩʪ. 3ɺ) (ʨʠʩ. 4). 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʢʘʩʢʘʜʘ ʧʨʫʜʦʚ ɺʝʨʭʥʠʡ ï ʅʠʞʥʠʡ ʦʢʘʟʘʣʦʩʴ ʜʦʩ-

ʪʘʪʦʯʥʦ ʩʠʣʴʥʳʤ, ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢ-

ʪʦʥʘ ʜʦʩʪʠʛʘʣʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʫʨʦʚʥʷ ʚʦʜʦ-

ʝʤʦʚ ʵʚʪʨʦʬʥʦʛʦ ʪʠʧʘ, ʘ ʧʦ ʟʥʘʯʝʥʠʷʤ ʙʠʦ-

ʤʘʩʩʳ ʥʘ ʩʪ. 3ɺ, 3 ʅ ʠ 1 ʅ ï ʚʳʩʦʢʦʵʚʪʨʦʬ-

ʥʦʛʦ ʪʠʧʘ (ʩʤ. ʪʘʙʣ., ʨʠʩ. 5). 

ɺʝʣʠʯʠʥʘ ʯʠʩʣʝʥʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʷʣʘʩʴ ʧʦ ʩʪʘʥʮʠʷʤ: ʥʘ ʩʪ. 3ɺ ʠ 1ʅ ʦʥʘ 

ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ (ʦʢʦʣʦ  

165 ʤʣʥ ʢʣ/ʣ), ʥʘ ʩʪ. 3ʅ ʦʢʦʣʦ 146 ʤʣʥ ʢʣ/ʣ 

ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʘ ʩʪ. 1ɺ ï 92 ʤʣʥ ʢʣ/ʣ. 

ɺʝʣʠʯʠʥʘ ʙʠʦʤʘʩʩʳ ʪʘʢʞʝ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 

ʟʥʘʯʝʥʠʡ ʦʢʦʣʦ 15 ʤʛ/ʣ ʥʘ ʩʪ. 3ɺ, ʥʘ ʩʪ. 1ɺ ʟʥʘʯʝʥʠʷ ʙʠʦʤʘʩʩʳ ʨʝʟʢʦ ʧʘʜʘʣʠ ʜʦ 6 ʤʛ/ʣ, ʠ ʜʘʣʝʝ 

ʥʘʙʣʶʜʘʣʩʷ ʧʦʜʲʝʤ ʟʥʘʯʝʥʠʡ ʜʦ 46 ʤʛ/ʣ ʥʘ ʩʪ. 3ʅ ʠ 70 ʤʛ/ʣ ʥʘ ʩʪ. 1ʅ (ʪʘʢʦʡ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʩʚʷʟʘʥ 

ʩ ʨʘʟʚʠʪʠʝʤ ʢʨʫʧʥʦʢʣʝʪʦʯʥʳʭ ʜʠʥʦʬʠʪʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʨ. Glenodinium ʠ Gymnodinium).  

 

ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ  

ʠ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʧʦ ʩʪʘʥʮʠʷʤ 
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ʀʩʭʦʜʷ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʙʠʦʤʘʩʩʳ ʚʦʜʦʨʦʩʣʝʡ ʧʦ ʩʪʘʥʮʠʷʤ ʩʪʝʧʝʥʴ ʮʚʝʪʝʥʠʷ 
ʚʝʟʜʝ, ʢʨʦʤʝ ʩʪ. 1ɺ, ʙʳʣʘ ʠʥʪʝʥʩʠʚʥʦʡ. ʇʦ ʠʥʜʝʢʩʫ ʪʨʦʬʥʦʩʪʠ [4] ʚʦʜʳ ʩʪʘʥʮʠʠ ʧʨ. ɺʝʨʭʥʝʛʦ 
ʵʚʪʨʦʬʥʳʝ, ʧʨ. ʅʠʞʥʝʛʦ ï ʛʠʧʝʨʪʨʦʬʥʳʝ.  
ʅʘ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ ʚʦʜʦʨʦʩʣʝʡ 30ï40% ï ʚʠʜʳ-

ʠʥʜʠʢʘʪʦʨʳ ʩʪʝʧʝʥʠ ʩʘʧʨʦʙʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʟʥʘʯʝʥʠʶ ʠʥʜʝʢʩʘ ʩʘʧʨʦʙʥʦʩʪʠ, ʚʳʯʠʩʣʝʥʥʦʛʦ ʤʝ-
ʪʦʜʦʤ ʇʘʥʪʣʝ ʠ ɹʫʢʢʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʉʣʘʜʝʯʝʢʘ [7], ʚʦʜʳ ʢʘʩʢʘʜʘ ʧʨʫʜʦʚ ʦʪʥʦʩʠʣʠʩʴ ʢ ʢʘʪʝʛʦ-
ʨʠʠ çʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝè (ɓ-ʤʝʟʦʩʘʧʨʦʙʥʳʡ ʢʣʘʩʩ) (ʪʘʙʣ.). 

ʊʘʙʣʠʮʘ 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ ʧʨʫʜʦʚ ɺʝʨʭʥʠʡ ï ʅʠʞʥʠʡ ʣʝʪʦʤ 2015 ʛ. [4] 

ʂʨʠʪʝʨʠʡ 

ʉʪʘʥʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ɺʝʨʭʥʠʡ ʅʠʞʥʠʡ 

ʉʪ. 3ɺ ʉʪ. 1ɺ ʉʪ. 3ʅ ʉʪ. 1ʅ 

ʊʨʦʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ  

(ʧʦ ʩʨʝʜʥʝʡ ʙʠʦʤʘʩʩʝ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ) 

ɺʳʩʦʢʦʵʚʪʨʦʬʥʳʡ ʕʚʪʨʦʬʥʳʡ ɺʳʩʦʢʦʵʚʪʨʦʬʥʳʡ ɺʳʩʦʢʦʵʚʪʨʦʬʥʳʡ 

ʉʪʝʧʝʥʴ çʮʚʝʪʝʥʠʷè ʚʦʜʳ ʀʥʪʝʥʩʠʚʥʘʷ ʋʤʝʨʝʥʥʘʷ ʀʥʪʝʥʩʠʚʥʘʷ ʀʥʪʝʥʩʠʚʥʘʷ 

ʀʥʜʝʢʩ ʪʨʦʬʥʦʩʪʠ ʀʊ ʕʚʪʨʦʬʥʳʡ ʕʚʪʨʦʬʥʳʡ ɻʠʧʝʨʪʨʦʬʥʳʡ ɻʠʧʝʨʪʨʦʬʥʳʡ 

ɿʦʥʘ ʩʘʧʨʦʙʥʦʩʪʠ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʘʷ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʘʷ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʘʷ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʘʷ 

ʂʣʘʩʩ ʩʘʧʨʦʙʥʦʩʪʠ  

ʧʦ ʦʩʥʦʚʥʳʤ ʛʠʜʨʦʭʠʤʠ-

ʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

Ŭ-ʤʝʟʦʩʘʧʨʦʙʥʳʝ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʳʝ ʆʣʠʛʦʩʘʧʨʦʙʥʳʝ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʳʝ 

ʂʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ɿʘʛʨʷʟʥʝʥʥʳʝ ʚʦʜʳ 
ʋʤʝʨʝʥʥʦ  

ʟʘʛʨʷʟʥʝʥʥʳʝ ʚʦʜʳ 

ʉʣʘʙʦ  

ʟʘʛʨʷʟʥʝʥʥʳʝ ʚʦʜʳ 

ʋʤʝʨʝʥʥʦ  

ʟʘʛʨʷʟʥʝʥʥʳʝ ʚʦʜʳ 
 

ʕʢʦʩʠʩʪʝʤʳ ʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ, ʜʘʞʝ ʧʨʠ ʫʩʣʦʚʠʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ, ʟʥʘʯʠʪʝʣʴʥʦ 
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʵʢʦʩʠʩʪʝʤ ʙʝʩʩʪʦʯʥʳʭ ʠʣʠ ʛʣʫʭʠʭ ʚʦʜʦʝʤʦʚ, ʯʪʦ ʚʳʟʚʘʥʦ ʧʦʩʪʦʷʥʥʳʤ ʦʙʥʦʚʣʝʥʠ-
ʝʤ ʚʦʜʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʪʢʨʳʪʦʩʪʴʶ ʵʪʠʭ ʘʢʚʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʩʫʱʝʩʪ-
ʚʝʥʥʦ ʙʦʣʴʰʝʤ ʦʙʲʝʤʝ ʢʦʥʪʘʢʪʦʚ ʩ ʥʘʟʝʤʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨ. ɺʝʨʭʥʠʡ ʠʛʨʘʝʪ ʨʦʣʴ ʩʚʦʝʦʙʨʘʟʥʦʛʦ çʦʪʩʪʦʡʥʠʢʘè ʠ ʥʘʢʦʧʠʪʝʣʷ ʟʘʛʨʷʟ-

ʥʝʥʥʳʭ ʩʪʦʢʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʠʜʝ ʠʣʠʩʪʳʭ ʦʩʘʜʢʦʚ ʥʘ ʜʥʝ), ʧʦʩʪʫʧʘʶʱʠʭ ʩʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʚʦʜʦʩʙʦʨʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʦʜʦʝʤʘ, ʦʪ ʤʝʩʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʚʧʘʜʘʶʱʠʤʠ ʨʫʯʴʷʤʠ, ʟʘʛʨʷʟʥʝʥʥʳʝ 
ʚʦʜʳ ʧʨʦʭʦʜʷʪ ʧʨʦʮʝʩʩ ʩʘʤʦʦʯʠʱʝʥʠʷ ʠ ʫʞʝ ʩ ʣʫʯʰʠʤ ʢʘʯʝʩʪʚʦʤ ʧʠʪʘʶʪ ʧʨ. ʅʠʞʥʠʡ. ʉʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨ. ʅʠʞʥʝʛʦ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝʤ ʚʧʘʜʘʶʱʠʭ ʚ ʥʝʛʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʨʠʪʦʢʦʚ, ʦʜʥʘʢʦ ʚ ʝʛʦ ʶʞʥʦʡ 
ʯʘʩʪʠ ʚʥʦʚʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜ ʜʦ ɓ-ʤʝʟʦʩʘʧʨʦʙʥʳʭ, ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ. 
ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʩʨʝʜʥʝʤ ʚʦʜʳ ʧʨʫʜʦʚ ʥʘ ʚʩʝʭ ʩʪʘʥʮʠʷʭ ʙʳʣʠ ʫʤʝʨʝʥʥʦ ʵʚʪʨʦ-
ʬʠʨʦʚʘʥʳ ʥʘ ʫʨʦʚʥʝ ʤʝʟʦʪʨʦʬʥʳʭ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʩʨʝʜʥʝʡ ʙʠʦʤʘʩʩʝ ʟʘ ʩʝʟʦʥ ʠ ʩʪʝʧʝʥʠ ʮʚʝʪʝ-
ʥʠʷ ʚʦʜʳ ʥʘ ʩʪ. 3ɺ (ʧʨ. ɺʝʨʭʥʠʡ) ʠ ʩʪ. 3ʅ ʠ 1ʅ (ʧʨ. ʅʠʞʥʠʡ) ʦʥʠ ʦʪʥʝʩʝʥʳ ʢ ʚʳʩʦʢʦʵʚʪʨʦʬʥʳʤ.  
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ʄʆʅʀʊʆʈʀʅɻ ɺʓʍʆɼɸ ʀʂʈʓ-ʉʓʈʎɸ ʄʀʅʊɸʗ  

ʆʍʆʊʉʂʆɻʆ ʄʆʈʗ ʉɽɿʆʅɸ çɸè 

 
ʆʭʦʪʦʤʦʨʩʢʠʡ ʤʠʥʪʘʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʤʝʞʛʦʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʝʛʦ ʨʝʩʫʨʩʦʚ, ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʝʪ ʧʝʨʚʝʥʩʪʚʦ ʧʦ ʦʙʲʝʤʘʤ ʝʞʝʛʦʜʥʦʛʦ ʚʳʣʦʚʘ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥ-

ʩʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʠʥʪʘʷ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, 

ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʦʪʭʦʜʦʚ, ʧʦʪʝʨʴ, ʚʳʭʦʜʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʨʘʩʭʦʜʘ ʩʳʨʴʷ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʫʯʝʪʝ ʚʳʣʦʚʘ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʳʭʦʜʘ ʠʢʨʳ ʧʨʦʚʦʜʠʣʠʩʴ  

ʠ ʨʘʥʝʝ, ʘ ʩʝʡʯʘʩ ʚ ʩʚʝʪʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʤʠʥʪʘʷ, ʧʨʠ-

ʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ.  
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MONITORING OF RELEASING POLLOCK ROE  

IN THE SEA OF OKHOTSK OF SEASON çɸè 
 

Okhotsk ʨollock, despite considerable interannual variability in its resources, for a long time keeps the pri-

macy by the annual catch. In conditions of heavy fishing of pollock the development of science-based norms  

of waste, losses, output of finished products and consumption of raw materials used in accounting for catch  

of hydrobionts are especially critical. Researches to establish releasing roe have already been conducted and now 

in the light of rational exploitation and conservation of ʨollock population, they are of particular relevance. 

 

Key words: Sea of Okhotsk, ʨollock, releasing roe, monitoring, catch area, fishing Rules. 

 

 

ʇʨʦʤʳʩʝʣ ʤʠʥʪʘʷ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʠʤʝʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥ ʩʚʷʟʘʥ 

ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʠʦʣʦʛʠʠ ʤʠʥʪʘʷ, ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʘʢʚʘʪʦʨʠʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ, ʧʨʦʤʳʩʣʦʚʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. ɺ 2009 ʛ. ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʤʳʩʣʘ ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʤʠʥʪʘʷ 

ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʶ 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʨʦʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʨʝʩʫʨʩʳ ʤʠʥʪʘʷ ʚ ʧʨʝʜʥʝʨʝʩʪʦʚʳʡ  

ʠ ʥʝʨʝʩʪʦʚʳʡ ʧʝʨʠʦʜʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʠ ʫʷʟʚʠʤʳʝ ʚ ʝʞʝʛʦʜʥʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʮʠʢʣʝ, ʯʘʩʪʴ ʛʦʜʦʚʦʛʦ ʆɼʋ ʙʳʣʦ ʨʝʰʝʥʦ ʦʩʚʘʠʚʘʪʴ ʚ ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ: ʚ ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ 

ʧʦʜʟʦʥʝ ʩ 16 ʦʢʪʷʙʨʷ; ʚ ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʦʡ ʠ ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ ʧʦʜʟʦʥʘʭ ʩʦ 2 ʥʦʷʙʨʷ. 

ʕʪʦʪ ʧʝʨʠʦʜ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʩʝʟʦʥ ɹè. ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʤʳʩʣʘ ʤʠʥʪʘʷ, ʥʘʯʠʥʘʶ-

ʱʠʡʩʷ ʚ ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʦʡ ʠ ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ ʧʦʜʟʦʥʘʭ ʩ 1 ʷʥʚʘʨʷ ʜʦ 1 ʘʧʨʝʣʷ, ʚ ʉʝʚʝ-

ʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ï ʩ 1 ʷʥʚʘʨʷ ʜʦ 10 ʘʧʨʝʣʷ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʩʝʟʦʥʘ ɸè [1].  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʚʳʣʦʚʘ ʜʦʙʳʚʘʶʪ ʠʢʨʷʥʦʡ ʠ ʥʝʠʢʨʷʥʦʡ ʤʠʥʪʘʡ, ʠʟ ʢʦʪʦʨʦʛʦ ʨʳʙʦ-

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚʳʧʫʩʢʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʤʦʨʦʞʝʥʫʶ ʧʨʦʜʫʢ-

ʮʠʶ, ʩʨʝʜʠ ʢʦʪʦʨʦʡ ʦʩʦʙʦʝ ʤʝʩʪʦ ʧʨʠʥʘʜʣʝʞʠʪ ʠʢʨʝ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʩʦʢʫʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʤʳʩʣʘ ʟʘ ʩʯʝʪ ʚʳʧʫʩʢʘ ʠʢʨʳ, ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʦʪʜʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʝʟʦʥʫ çɸè. ɺ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʩʝʟʦʥ ʦʙʲʝʤʳ ʚʳʣʦʚʘ 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʤʠʥʪʘʷ ʤʥʦʛʦʢʨʘʪʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ: ʚ ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʦʜʟʦʥʝ ʚʳʣʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 94,0% ʦʪ ʦʙʱʝʛʦʜʦʚʦʛʦ ʚʳʣʦʚʘ ʚ ʵʪʦʡ ʧʦʜʟʦʥʝ, ʚ ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʦʡ ʠ ʂʘʤ-

ʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ ʧʦʜʟʦʥʘʭ ʦʩʚʘʠʚʘʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʨʝʜʥʝʤ 99,0% ʠ 97% ʦʪ ʦʙʱʝʛʦʜʦʚʦ-

ʛʦ ʚʳʣʦʚʘ ʤʠʥʪʘʷ [2]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʦʩʦʙʝʡ. ɺ ʦʩʝʥʥʝʝ ï ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʛʦʥʘʜʳ ʤʠʥʪʘʷ ʥʝʟʨʝʣʳʝ, ʧʨʝʚʘʣʠʨʫʶʪ ʷʠʯʥʠʢʠ II, II ï III ʩʪʘʜʠʡ ʟʨʝʣʦʩʪʠ, ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʩʝʟʦʥ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʷʠʯʥʠʢʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʢʨʫ ʥʘʠʚʳʩʰʝʛʦ ʢʘʯʝʩʪʚʘ 

ʠ ʩ ʥʘʠʙʦʣʴʰʠʤ ʚʳʭʦʜʦʤ. 

ʇʨʘʚʠʣʘʤʠ ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʦʨʤʳ ʚʳʭʦʜʘ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʦʡ ʠ ʠʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʚ ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʦʡ, ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʦʜʟʦʥʘʭ: ʚʳʭʦʜ ʠʢʨʳ-

ʩʳʨʮʘ ʟʘ ʧʦʣʥʳʡ ʢʘʣʝʥʜʘʨʥʳʡ ʤʝʩʷʮ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ: ʚ ʥʦʷʙʨʝ ï 1,0 ʧʨʦʮʝʥʪ, ʚ ʜʝʢʘʙʨʝ ï 

2,0 ʧʨʦʮʝʥʪʘ, ʚ ʷʥʚʘʨʝ ï 2,7 ʧʨʦʮʝʥʪʘ, ʚ ʬʝʚʨʘʣʝ ï 4,0 ʧʨʦʮʝʥʪʘ, ʚ ʤʘʨʪʝ ï 5,0 ʧʨʦʮʝʥʪʦʚ, ʚ ʘʧʨʝ-

ʣʝ ï 7,0 ʧʨʦʮʝʥʪʦʚ [3]. 

ɺ ʩʚʝʪʝ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʧʫʣʷʮʠʠ ʤʠʥʪʘʷ, ʦʮʝʥʢʠ ʠʩʢʘʞʝʥʠʷ ʬʘʢ-

ʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʚʳʭʦʜʫ ʠʢʨʳ ʠ ʫʪʦʯʥʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʇʨʘʚʠʣʘʭ ʨʳʙʦʣʦʚʩʪʚʘ ʥʦʨʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦ ʚʳʭʦʜʫ ʛʦʥʘʜ ʩʘʤʦʢ ʤʠʥʪʘʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʧʨʠʦʙʨʝʣʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʫʶ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ [4ï 6]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʚʳʭʦʜʘ ʠʢʨʳ-ʩʳʨʮʘ 

ʤʠʥʪʘʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʧʦ ʧʝʨʠʦʜʘʤ ʠ ʨʘʡʦʥʘʤ ʚʳʣʦʚʘ ʚ ʧʫʪʠʥʫ 2017 ʛ. ʩʝʟʦʥʘ çɸè. 

ʆʙʲʝʢʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣ ʤʠʥʪʘʡ Theragra chalcogramma, ʜʦʙʳʪʳʡ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ 

ʧʨʦʤʳʩʣʦʚʦʡ ʟʦʥʳ ʆʭʦʪʩʢʦʝ ʤʦʨʝ. ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʣʦʚ ʤʠʥʪʘʷ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʜʘʥʥʳʤ ʦʪʨʘʩʣʝʚʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʫʜʦʚ ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʛʦ ʬʣʦʪʘ. ʇʨʠ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ɺʨʝʤʝʥʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ ʠʢʨʳ ʤʠʥʪʘʷ [7]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʚʳʣʦʚʘ ʤʠʥʪʘʷ ʩʝʟʦʥʘ çɸè ʚ 2017 ʛ. 

ʚʳʧʫʩʢ ʠʢʨʳ ʙʳʣ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʚ ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʦʜʟʦʥʝ ʠ ʩʦʩʪʘʚʠʣ 45,0% ʦʪ ʦʙʱʝʛʦ 

ʚʳʧʫʩʢʘ ʠʢʨʳ ʧʦ ʆʭʦʪʩʢʦʤʫ ʤʦʨʶ, ʧʨʝʚʳʩʠʚ ʥʘ 15,6% ʚʳʧʫʩʢ ʠʢʨʳ ʚ ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ 

ʠ ʥʘ 21,1% ʚ ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʦʡ ʧʦʜʟʦʥʘʭ (ʨʠʩ. 1). ɺʳʣʦʚ ʤʠʥʪʘʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʚʳʧʫʩʢ 

ʠʢʦʨʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢʞʝ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚ ʉʝʚʝʨʦ-ʆʭʦʪʦʤʦʨʩʢʦʡ ʧʦʜʟʦʥʝ; ʥʘ ʚʪʦʨʦʤ ʤʝʩ-

ʪʝ ʧʦ ʚʳʣʦʚʫ ʩʪʦʠʪ ʂʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʘʷ ʧʦʜʟʦʥʘ, ʥʘ ʪʨʝʪʴʝʤ ï ɿʘʧʘʜʥʦ-ʂʘʤʯʘʪʩʢʘʷ ʧʦʜʟʦʥʘ. 

ʅʘʠʤʝʥʴʰʠʡ ʚʳʣʦʚ ʤʠʥʪʘʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʠʢʨʘ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɺʦʩʪʦʯʥʦ-

ʉʘʭʘʣʠʥʩʢʫʶ ʧʦʜʟʦʥʫ (ʨʠʩ. 2). 

 

  
ʈʠʩ. 1. ɺʳʧʫʩʢ ʠʢʨʳ ʤʠʥʪʘʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ  

(ʚ ʪʳʩ. ʪ) ʦʪʜʝʣʴʥʦ ʧʦ ʧʦʜʟʦʥʘʤ  

ʩ 1 ʷʥʚʘʨʷ ʧʦ 10 ʘʧʨʝʣʷ 2017 ʛ. 

ʈʠʩ. 2. ɺʳʣʦʚ ʤʠʥʪʘʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʠʟ ʢʦʪʦʨʦʛʦ  

ʚʳʧʫʩʪʠʣʠ ʠʢʨʫ (ʚ ʪʳʩ. ʪ) ʦʪʜʝʣʴʥʦ ʧʦ ʧʦʜʟʦʥʘʤ  

ʩ 1 ʷʥʚʘʨʷ ʧʦ 10 ʘʧʨʝʣʷ 2017 ʛ. 

 
ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʳʭʦʜʫ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʡ ʤʘʩ-

ʩʳ ʨʳʙʳ-ʩʳʨʮʘ, ʧʦʩʪʫʧʠʚʰʝʡ ʥʘ ʨʘʟʜʝʣʢʫ, ʙʝʟ ʨʘʩʩʦʨʪʠʨʦʚʢʠ ʥʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʧʦʜʝʢʘʜʥʦ, ʧʦ-

ʤʝʩʷʯʥʦ ʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʣʦʚʘ ʦʪʜʝʣʴʥʦ ʧʦ ʧʦʜʟʦʥʘʤ ʚ ʷʥʚʘʨʝ ï ʘʧʨʝʣʝ ʧʫʪʠʥʳ 2017 ʛ. ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
 

8,82 

13,50 

7,16 
0,49 

ʂʂ ʉʆʄ ɿʂ ɺʉ 

275,8 

300,4 

209,8 

13,9 

ʂʂ ʉʆʄ ɿʂ ɺʉ 
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ʊʘʙʣʠʮʘ  

 

ɼʘʥʥʳʝ ʧʦ ʚʳʭʦʜʫ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ (% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ*) ʧʦʜʝʢʘʜʥʦ,  

ʧʦʤʝʩʷʯʥʦ ʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʣʦʚʘ ʦʪʜʝʣʴʥʦ ʧʦ ʧʦʜʟʦʥʘʤ ʚ ʷʥʚʘʨʝ ï ʘʧʨʝʣʝ 2017 ʛ. (ʩʝʟʦʥ ɸ) 

 

ʇʝʨʠʦʜ 

ʚʳʣʦʚʘ 

ɺʳʭʦʜ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ, ʚ % ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʨʳʙʳ-ʩʳʨʮʘ* 

ʂʘʤʯʘʪʩʢʦ-

ʂʫʨʠʣʴʩʢʘʷ 

ʧʦʜʟʦʥʘ 

ʉʝʚʝʨʦ-

ʆʭʦʪʦʤʦʨʩʢʘʷ 

ʧʦʜʟʦʥʘ 

ɿʘʧʘʜʥʦ-

ʂʘʤʯʘʪʩʢʘʷ 

ʧʦʜʟʦʥʘ 

ʅʦʨʤʘʪʠʚʥʘʷ  

ʚʝʣʠʯʠʥʘ  

(ʧʨʠʢʘʟ ˉ 385  

ʦʪ 21.10.2013 ʛ.) 

ɺʦʩʪʦʯʥʦ-

ʉʘʭʘʣʠʥʩʢʘʷ 

ʧʦʜʟʦʥʘ 

ʆʭʦʪʩʢʦʝ 

ʤʦʨʝ 

01.01ï10.01 1,9 1,9 1,6 ï ï 1,8 

11.01ï20.01 2,3 2,4 2,3 ï ï 2,3 

21.01ï31.01 2,7 2,3 2,5 ï ï 2,7 

01.02ï10.02 3,5 3,7 3,0 ï ï 3,3 

11.02ï19.02 3,6 3,6 2,6 ï ï 3,3 

20.02ï29.02 3,9 3,5 2,5 ï 2,8 3,4 

01.03ï10.03 4,9 4,7 3,6 ï 4,3 4,5 

11.03ï20.03 4,2 4,9 3,9 ï 4,7 4,6 

21.03ï31.03 4,5 4,7 4,4 ï 4,9 4,5 

01.04ï10.04 ï 5,1 ï  3,4 4,8 

ʗʥʚʘʨʴ 2,5 2,1 2,3 ʥʝ ʙʦʣʝʝ 2,7 ï 2,4 

ʌʝʚʨʘʣʴ 3,6 3,6 2,8 ʥʝ ʙʦʣʝʝ 4,0 2,8 3,3 

ʄʘʨʪ 4,5 4,8 4,1 ʥʝ ʙʦʣʝʝ 5,0 4,7 4,5 

ɸʧʨʝʣʴ ï 5,1 ï ʥʝ ʙʦʣʝʝ 7,0 3,4 4,8 

ɺʝʩʴ ʧʝʨʠʦʜ 

ʚʳʣʦʚʘ 
3,2 4,5 3,4 ï 3,6 3,7 

 

* ʆʪ ʦʙʱʝʡ ʤʘʩʩʳ ʧʨʦʤʳʪʦʡ ʨʳʙʳ-ʩʳʨʮʘ, ʧʦʩʪʫʧʠʚʰʝʡ ʥʘ ʨʘʟʜʝʣʢʫ, ʙʝʟ ʨʘʩʩʦʨʪʠʨʦʚʢʠ ʥʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ. 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ ʚʳʭʦʜʫ ʠʢʨʳ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʨʳʙʳ-ʩʳʨʮʘ, ʧʦʩʪʫ-

ʧʠʚʰʝʡ ʥʘ ʨʘʟʜʝʣʢʫ, ʙʝʟ ʨʘʩʩʦʨʪʠʨʦʚʢʠ ʥʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʠ ʚʳʧʫʩʢʫ ʠʢʨʳ ʚ ʥʘʪʫʨʘʣʴʥʦʡ ʚʝʣʠ-

ʯʠʥʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʦʰʝʜʰʫʶ ʧʫʪʠʥʫ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʧʦʯʪʠ 30,0 ʪʳʩ. ʪ ʠʢ-

ʨ-rʩʳʨʮʘ ʤʠʥʪʘʷ ï ʵʪʦ ʚʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʩ 2002 ʛ. ʧʦ 2017 ʛ. (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʳʭʦʜʫ ʠʢʨʳ (ʚ % ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʨʳʙʳ-ʩʳʨʮʘ, ʧʦʩʪʫʧʠʚʰʝʡ ʥʘ ʨʘʟʜʝʣʢʫ,  

ʙʝʟ ʨʘʩʩʦʨʪʠʨʦʚʢʠ ʥʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ) ʠ ʚʳʧʫʩʢʫ ʠʢʨʳ (ʚ ʪʳʩ. ʪ) ʩ 2002 ʛ. ʧʦ 2017 ʛ. 

 

ʄʦʥʠʪʦʨʠʥʛ ʚʳʭʦʜʘ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʩʝʟʦʥʘ çɸè ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʡ 

ʤʘʩʩʳ ʨʳʙʳ-ʩʳʨʮʘ, ʧʦʩʪʫʧʠʚʰʝʡ ʥʘ ʨʘʟʜʝʣʢʫ, ʙʝʟ ʨʘʩʩʦʨʪʠʨʦʚʢʠ ʥʘ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʟʘ ʠʩʩʣʝʜʫʝ-

ʤʳʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2008 ʛ. ʦʥ ʩʦʩʪʘʚʠʣ 4,5%; ʚ 2009 ʛ. ï 4,1%, ʚ 2010 ʛ. ʠ ʚ 2011 ʛ. ï 3,9%,  

ʚ 2012 ʛ. ï 3,8%, ʚ 2013 ʛ. ï 4,0%, ʚ 2014 ʛ. ï 4,1%, 2015 ʛ. ï 3,8%, 2016 ʛ. ï 3,1%, 2017 ʛ. ï 3,7%. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʳʭʦʜ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʩ 2009 ʛ. ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ 4,5%, 

ʬʘʢʪʠʯʝʩʢʠʡ ʚʳʧʫʩʢ ʠʢʨʳ-ʩʳʨʮʘ ʚ ʪʳʩ. ʪ ʩ 2009 ʛ. ʧʦ 2017 ʛ. ʜʦʩʪʠʛʘʣ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ: 

ʦʪ 23,0 ʪʳʩ. ʪ ʚ 2016 ʛ., ʢʦʛʜʘ ʩʝʟʦʥ çɸè ʙʳʣ ʩʦʢʨʘʱʝʥ ʥʘ 10 ʜʥʝʡ ʚ ʘʧʨʝʣʝ, ʜʦ 30,6 ʪʳʩ. ʪ ʚ 2014 ʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʥʠʪʦʨʠʥʛ ʚʳʭʦʜʘ ʠʢʨʳ ʤʠʥʪʘʷ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʦ ʧʨʠʜʘʥʠʷ ʥʦʨʤʝ ʧʦ ʚʳʭʦʜʫ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʩ 2002 ʛ. 

ʜʦ 2008 ʛ. ʚʳʧʫʩʢ ʠʢʨʳ ʤʠʥʪʘʷ ʚ ʆʭʦʪʩʢʦʤ ʤʦʨʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 21,3 ʪʳʩ. ʪ ʚ ʛʦʜ, ʘ ʚ ʧʝʨʠ-

ʦʜ ʩ 2008 ʧʦ 2017 ʛʛ., ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʇʨʘʚʠʣʘ ʨʳʙʦʣʦʚʩʪʚʘ ʥʦʨʤ ʧʦ ʚʳʭʦʜʫ ʷʩʪʳʢʦʚ, ʚʳʧʫʩʢ 

ʠʢʨʳ ʚ ʩʨʝʜʥʝʤ ʙʳʣ ʨʘʚʝʥ 27,4 ʪʳʩ. ʪ ʚ ʛʦʜ. ʇʨʠ ʵʪʦʤ ʚʳʭʦʜ ʠʢʨʳ-ʩʳʨʮʘ ʤʠʥʪʘʷ ʚ ʆʭʦʪʩʢʦʤ ʤʦ-

ʨʝ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʨʳʙʳ-ʩʳʨʮʘ, ʧʦʩʪʫʧʠʚʰʝʡ ʥʘ ʨʘʟʜʝʣʢʫ, ʙʝʟ ʨʘʩʩʦʨʪʠʨʦʚʢʠ ʥʘ 

ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ, ʚ ʧʝʨʠʦʜ ʩ 2002 ʛ. ʧʦ 2007 ʛ. ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 5,0% ʚ ʛʦʜ ʠ ʙʳʣ ʚʳʰʝ, ʯʝʤ 

ʚ ʧʝʨʠʦʜ 2008ï2017 ʛʛ., ʢʦʛʜʘ ʚʳʭʦʜ ʠʢʨʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 3,9%.  

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆʭʦʪʦʤʦʨʩʢʠʡ ʤʠʥʪʘʡ ï 2015 (ʧʫʪʠʥʥʳʡ ʧʨʦʛʥʦʟ). ï ɺʣʘʜʠʚʦʩʪʦʢ: ʊʀʅʈʆ-ʎʝʥʪʨ, 2014. ï 

68 ʩ. 

2. ʆʭʦʪʦʤʦʨʩʢʠʡ ʤʠʥʪʘʡ ï 2016 (ʧʫʪʠʥʥʳʡ ʧʨʦʛʥʦʟ). ï ɺʣʘʜʠʚʦʩʪʦʢ: ʊʀʅʈʆ-ʎʝʥʪʨ, 2015. ï 

81 ʩ. 

3. ʇʨʘʚʠʣʘ ʨʳʙʦʣʦʚʩʪʚʘ ʜʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʩʩʝʡʥʘ: ʇʨʠʢʘʟ ˉ 385 

ʦʪ 21.10.2013 ʛ. 

4. ʏʫʧʠʢʦʚʘ ɽ.ʉ., ʅʦʩʢʦʚʘ ɸ.ʖ., ʉʘʷʧʠʥʘ ʊ.ɸ. ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʥʦʨʤʠʨʦʚʘʥʠʷ ʚʳʭʦʜʘ ʠʢ-

ʨʳ ʧʨʠ ʧʨʦʤʳʩʣʝ ʤʠʥʪʘʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ // ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ. ï 2014. ï ˉ 1. ï ʉ 99ï101. 

5. ʏʫʧʠʢʦʚʘ ɽ.ʉ., ɹʦʷʨʢʠʥʘ ʃ.ɻ., ʉʘʷʧʠʥʘ ʊ.ɸ.  ʅʦʨʤʠʨʦʚʘʥʠʝ ʚʳʭʦʜʘ ʠʢʨʳ ʤʠʥʪʘʷ ʆʭʦʪʩʢʦ-

ʛʦ ʤʦʨʷ ï ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʤʳʩʣʘ // ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʝʛʦ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʨʠʩʢʠ, ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. ʅʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ.: 

ʊʝʟ. ʜʦʢʣ. ï ʄ.: ʀʟʜ-ʚʦ ɺʅʀʈʆ, 2009. ï 27ï28. 

6. ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʪʘʷ ï ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʦʤʳʩʣʘ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ  / ɽ.ʉ. ʏʫʧʠʢʦʚʘ, ʊ.ɸ. ʉʘʷʧʠʥʘ, ʃ.ɻ. ɹʦʷʨʢʠʥʘ, ɽ.ɺ.  ʗʢʫʰ  // ʇʨʦʠʟʚʦʜ-

ʩʪʚʦ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʙʣʝʤʳ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʯʝʩʪʚʦ: ʄʘʪʝʨʠʘʣʳ VI ʤʝʞʜʫʥʘʨ. ʥʘʫʯ. 

ʢʦʥʬ. ï ʂʘʣʠʥʠʥʛʨʘʜ, 2007. ï ʉ. 116ï118. 

7. ɺʨʝʤʝʥʥʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ ʠʢʨʳ ʤʠʥ-

ʪʘʷ, ʧʨʠʢʘʟ ʈʦʩʨʳʙʦʣʦʚʩʪʚ ʇʨʠʢʘʟ ˉ 484 ʦʪ 26.12.2008 ʛ. 

 

 

                                    

 

         

 

  



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 

 

103 

ʋɼʂ 591.524.12(265.5) 

 

ɸ.ʖ. ʐʘʙʫʨʦʚ 

 
ʂʘʤʯʘʪʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ, 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 683000 

e-mail: shaburov.kamniro@mail.ru 

 
ʕʂʆʃʆɻʆ-ɻɽʆɻʈɸʌʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʉʊʀʂɸ ɻʆʃʆʇʃɸʅʂʊʆʅɸ  

ɸɺɸʏʀʅʉʂʆʁ ɻʋɹʓ 

 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʥʝ ʚʩʝʛʜʘ ʟʘʚʠʩʠʪ ʦʪ 

ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʢʘʢ ʩʦʣʝʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ. ʇʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʚʠʜʦʚ ʢ ʩʦʣʝʥʦʩʪʠ ʥʘʠ-

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʟʘʤʝʪʥʦ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ 

ʤʦʨʩʢʠʭ ʚʠʜʦʚ. ʇʦ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʜʦʤʠʥʠʨʦʚʘʣ ʵʚʨʠʪʝʨʤʥʳʡ ʢʦʤʧʣʝʢʩ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ 

ʧʦʷʚʣʝʥʠʝ ʪʝʧʣʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʣʦʧʣʘʥʢʪʦʥ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ɸʚʘʯʠʥ-

ʩʢʘʷ ʛʫʙʘ, ʂʘʤʯʘʪʢʘ. 

 

 

A.Y. Shaburov 

 
Kamchatka Research Institute of Fisheries and Oceanography, 

Petropavlovsk-Kamchatskʫ, 683000 

e-mail: shaburov.kamniro@mail.ru 

 

ECOLOGICAL -GEOGRAPHICAL CHARACTERIZATION OF GOLOPLANKTON   

IN THE AVACHA BAY  

 
It is shown that the spatial variability of goloplankton in the Avacha Bay does not always depend on a variety 

of environmental factors, such as temperature and salinity. According to the confinement of species to salinity, the 

largest number of species belongs to the brackish-water complex, marine species predominate noticeably. Accord-

ing to the temperature onfinement the eurythermal complex dominates. Also the appearance of the warm water 

complex is revealed. 

 

Key words: goloplankton, species composition, ecological and geographical characterization, Avacha Bay, 

Kamchatka. 

 

 

ɺʚʝʜʝʥʠʝ 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʝ çʃʦʮʠʷ ɹʝ-

ʨʠʥʛʦʚʘ ʤʦʨʷè [1]. 

ɼʣʷ ʢʫʪʦʚʦʡ ʯʘʩʪʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʭʘʨʘʢʪʝʨʥʦ ʨʘʥʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʣʴʜʘ, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ 

ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʦʥ ʧʦʷʚʣʷʝʪʩʷ ʚ ʥʦʷʙʨʝ. ɺ ʟʘʧʘʜʥʦʤ ʨʘʡʦʥʝ ʧʨʠʧʘʡʥʳʡ ʣʝʜ ʧʦʷʚʣʷʝʪʩʷ ʚ ʜʝʢʘʙʨʝ  

ʠ ʜʝʨʞʠʪʩʷ ʜʦ ʢʦʥʮʘ ʤʘʨʪʘ. ɺ ʮʝʥʪʨʘʣʴʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʘʭ ʩʧʣʦʰʥʦʡ ʣʝʜʦʚʳʡ ʧʦʢʨʦʚ,  

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʙʨʘʟʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʣʝʜ ʧʦʩʪʦʷʥʥʦ ʚʳʥʦʩʠʪʩʷ ʚ ʦʢʝʘʥ [2]. 

ʈʝʞʠʤ ʩʦʣʝʥʦʩʪʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʦʜʦʦʙʤʝʥʦʤ ʩ ʊʠʭʠʤ ʦʢʝʘʥʦʤ 

ʠ ʩʪʦʢʦʤ ʨʝʢ ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ. ʇʦʩʪʦʷʥʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʣʝʥʦʩʪʠ ʚ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ 

ʛʫʙʳ ʦʙʫʩʣʦʚʣʝʥʳ ʚʣʠʷʥʠʝʤ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʳ. ʈʝʯʥʳʝ ʚʦʜʳ ʩʦʟʜʘʶʪ ʟʦʥʫ ʩʤʝʰʝʥʠʷ ʣʠʰʴ  

ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʝʩʥʝʥʳ ʚʦʜʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ, ʶʞʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʷʭ ʛʫʙʳ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʫʩʪʴʝʚ ʨʝʢ ʨʘʩʧʨʝʩʥʝʥʠʝ ʦʩʣʘʙʝʚʘʝʪ, ʥʦ ʜʘʞʝ ʫ ʤ. ʋʛʣʦʚʦʛʦ 

ʩʦʣʝʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʛʦʨʣʘ [2]. 

ʊʦʣʱʠʥʘ ʠ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʨʝʩʥʝʥʥʦʛʦ ʩʣʦʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʦʣʝʥʦʩʪʴ ʚʦʜʳ  

ʚ ʛʫʙʝ ʚ ʦʩʥʦʚʥʦʤ ʠʟʤʝʥʷʶʪʩʷ ʩ ʩʝʟʦʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ. ɺ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ, ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʘʧʨʝʣʴ, ʟʦʥʘ ʦʧʨʝʩʥʝʥʠʷ ʩ ʩʦʣʝʥʦʩʪʴʶ ʚʦʜʳ ʦʪ 1 ʜʦ 25ă ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʚʝʨʰʠʥʝ ʛʫʙʳ, ʧʨʠʞʠ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʤʘʷʩʴ ʢ ʚʥʝʰʥʝʤʫ ʢʨʘʶ ʨʝʯʥʦʡ ʜʝʣʴʪʳ. ɺ ʧʝʨʠʦʜ ʨʝʯʥʦʛʦ ʧʦʣʦʚʦʜʴʷ, ʚ ʠʶʥʝ ï ʠʶʣʝ, ʦʥʘ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʶ ʘʢʚʘʪʦʨʠʶ ʛʫʙʳ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʤʦʱʥʦʩʪʴ ʦʧʨʝʩʥʝʥʥʦʛʦ ʩʣʦʷ ʜʦʩʪʠ-

ʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ï ʜʦ 5 ʤ. ʅʘ ʧʦʜʲʝʤʝ ʠ ʩʧʘʜʝ ʧʦʣʦʚʦʜʴʷ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʠʭ ʧʘʚʦʜ-

ʢʦʚ (ʚ ʤʘʝ ʠ ʘʚʛʫʩʪʝ ï ʩʝʥʪʷʙʨʝ), ʟʦʥʘ ʦʧʨʝʩʥʝʥʠʷ ʟʘʥʠʤʘʝʪ ʜʦ ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ ʛʫʙʳ [3]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʣʘʥʢʪʦʥʥʳʝ ʞʠʚʦʪʥʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʙʠʪʘʪʴ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʚʠʜʘ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ. ɼʣʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʧʦʢʘʟʘʥʦ (ʜʘʥ-

ʥʳʝ 1980-ʭ ʛʛ.), ʯʪʦ ʚ ʟʦʥʝ, ʛʨʘʥʠʯʘʱʝʡ ʩ ʦʢʝʘʥʦʤ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʘʥʢʪʦʥʥʳʝ ʞʠʚʦʪ-

ʥʳʝ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʤʝʯʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʢʫʪʦʚʦʡ ʯʘʩʪʷʭ ʛʫʙʳ. 

ʉ 2013 ʛ. ʚʦʟʦʙʥʦʚʣʝʥ ʤʦʥʠʪʦʨʠʥʛ ʟʦʦʧʣʘʥʢʪʦʥʘ ʵʪʦʛʦ ʨʘʡʦʥʘ ʠ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʝʱʝ ʨʘʟ ʧʨʦʚʝʨʠʪʴ, ʝʩʪʴ ʣʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʟʦʦʧʣʘʥʢʪʦʥʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʜʠʥʘʤʠʢʫ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʦʣʦ-

ʧʣʘʥʢʪʦʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

1) ʠʟʫʯʠʪʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ; 

2) ʠʟʫʯʠʪʴ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ɸʚʘ-

ʯʠʥʩʢʦʡ ʛʫʙʳ; 

3) ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʩʝʟʦʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦ-

ʣʦʧʣʘʥʢʪʦʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʦʩʥʦʚʫ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʬʦʥʜʦʚʳʝ ʜʘʥʥʳʝ ʪʦʥʘ, ʢʦʪʦʨʫʶ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʝʣʘ 

ʠʥʞʝʥʝʨ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʂʘʤʯʘʪʅʀʈʆ ɸ.ɸ. ʇʦʣʷʢʦʚʘ. ʉʙʦʨ ʧʨʦʙ ʧʨʦ-

ʚʝʣʠ ʚ 2013ï2017 ʛʛ. ʚ ʧʝʨʠʦʜ, ʨʘʟʨʝʰʝʥʥʳʡ ʜʣʷ ʥʘʚʠʛʘʮʠʠ, ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ. ʇʨʦʙʳ ʩʦʙʠʨʘʣʠ 

ʩʝʪʴʶ ɼʞʝʜʠ ʩ ʜʠʘʤʝʪʨʦʤ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 18 ʩʤ, ʨʘʟʤʝʨ ʷʯʝʠ ʛʘʟʘ ʬʠʣʴʪʨʫʶʱʝʛʦ ʢʦʥʫʩʘ 

35 ʤʢʤ. ʆʙʣʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʪʦʪʘʣʴʥʦ ʦʪ ʜʥʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʝʪʴ ʧʨʦʤʳʚʘʣʠ ʪʨʠʞʜʳ. ʇʨʦʙʳ ʬʠʢ-

ʩʠʨʦʚʘʣʠ 40%-ʥʳʤ  ʥʝʡʪʨʘʣʠʟʦʚʘʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴ-

ʜʝʛʠʜʘ ʪʘʢ, ʯʪʦʙʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʛʦ ʚ ʧʨʦʙʝ ʙʳʣʘ ʨʘʚʥʘ 10%. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠ ʩʝʟʦʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʳʣʠ ʚʟʷʪʳ ʯʝʪʳʨʝ ʩʪʘʥʮʠʠ ʦʪ ʢʫʪʦʚʦʡ ʯʘʩʪʠ 

ʦʧʨʝʩʥʷʝʤʦʡ ʨ. ɸʚʘʯʘ, ʜʦ ʚʳʭʦʜʘ ʠʟ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʨʘʟʨʝʟ, ʚʜʦʣʴ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ 

ʩʦʣʝʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ (ʨʠʩ. 1). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʩʦʣʝʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʩʪ. 4 ʢ ʩʪ. 10, ʘ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʠʜʦʚ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠ-

ʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ [4ï14]. 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ʦʪ ʝʛʦ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʜʣʷ ʵʪʦʛʦ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʘ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʬʘʢʪʦʨʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʥʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʣʦʧʣʘʥʢʪʦʥʘ: ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʚʠʜʘ ʢ ʪʝʤ-

ʧʝʨʘʪʫʨʥʦʤʫ ʛʨʘʜʠʝʥʪʫ ʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʝʘʥʠʯʝʩʢʦʡ, ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ. ʀ ʭʦʪʷ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʛʫʙʳ ʨʝʞʠʤ ʩʦʣʝʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʦʜʦʦʙʤʝʥʦʤ ʩ ʦʢʝʘʥʦʤ ʠ ʩʪʦʢʦʤ 

ʨʝʢ ɸʚʘʯʘ ʠ ʇʘʨʘʪʫʥʢʘ, ʥʦ ʚʩʝ ʞʝ ʚʦʜʳ ʚ ʫʩʪʴʷʭ ʨʝʢ ʨʘʩʧʨʝʩʥʝʥʳ, ʘ ʥʘ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʛʫʙʳ 

ʧʦʩʪʦʷʥʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʣʝʥʦʩʪʠ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʦʣʦʧʣʘʥʢʪʦʥʘ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫ-

ʙʳ ʩ 2013 ʧʦ 2017 ʛʛ. 

CILIATA: Acanthostomella norvegica, Parafavella edentata, Parafavella denticulata,  

Parundella pellucida, Ptychocylis urnula. ROTATORIA: Asplanchna priodonta, A. intermedia, 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʡ ʩʙʦʨʘ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʝʣʘʛʠʘʣʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ 
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Synchaeta sp., Synchaeta tremula, Trichocerca marina marina. COPEPODA: Acartia longiremis, 

Calanus glacialis, Calanus tenuicornis, Eucalanus bungii, Microcalanus pygmaeus, Neocalanus 

cristatus, Neocalanus plumchrus, Pseudocalanus minutus, Centropages mcmurrichi, Metridia pacifi-

ca, Oithona similis, Oithona spinifera, Oithona plumchra, Oncea borealis, Tortanus discaudatus, 

Tortanus deriugini, Tortanus sp., Anomalocera patersoni, Labidocera sp., Microsetella rosea, 

Microsetella norvegica, Idyaea furcata, Harpacticus uniremis, Eurytemora 

hermanni.CLADOCERA: Evadne nordmanni, Podon leuckarti, Podon intermedius. 

OIKOPLEURA: Oikopleura sp. CHAETOGNATHA: Parasagitta elegans. 

ɼʦʤʠʥʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨ-

ʪ.r ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʚ ʤʝʞʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʩʦ-

ʣʦʥʦʚʘʪʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʦʣʦʧʣʘʥʢʪʦʥʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 35% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʟʫʯʝʥʥʳʭ ʚʠ-

ʜʦʚ: Parafavella edentata, Synchaeta tremula, Trichocerca marina marina,Microcalanus pygmaeus, 

Anomalocera patersoni, Microsetella rosea, Microsetella norvegica, Harpacticus uniremis, ʤʦʨʩʢʦʡ 

ʢʦʤʧʣʝʢʩ ʩʦʩʪʘʚʣʷʝʪ 32%. ʇʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʦʜʥʠ ʚʠʜʳ ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʥʷʶʪ-

ʩʷ ʜʨʫʛʠʤʠ. ɽʩʣʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ ʧʦ ʩʝʟʦʥʘʤ, ʪʦ ʚ ʚʝ-

ʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʝʦʙʣʘʜʘʝʪ ʤʦʨʩʢʦʡ ʢʦʤʧʣʝʢʩ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ ï ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʡ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʦʣʝʥʦʩʪʠ ʦʪ ʫʩʪʴʷ ʨ. ɸʚʘʯʘ ʜʦ ʚʳʭʦʜʘ ʠʟ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʚʳʨʘʞʝʥʦ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢ ʧʠʩʘʣʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ɽ.ɺ. ʉʦʣʦʭʠʥʘ [13], ʠʟ-

ʟʘ ʚʳʥʦʩʘ ʧʨʠʙʨʝʞʥʦʛʦ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ʚ ʦʢʝʘʥ ʠ, ʥʘʦʙʦʨʦʪ, ʟʘʥʦʩʘ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʛʦʣʦʧʣʘʥʢʪʦʥʘ 

ʚ ʧʨʠʙʨʝʞʴʝ. ʊʘʢ, ʦʢʝʘʥʠʯʝʩʢʠʝ ʢʦʧʝʧʦʜʳ Calanus glacialis ʠ Neocalanus plumchrus ʵʧʠʟʦʜʠʯʝʩʢʠ 

ʧʦʧʘʜʘʶʪ ʚ ʛʫʙʫ ʩ ʭʦʣʦʜʥʳʤʠ ʘʨʢʪʠʯʝʩʢʠʤʠ ʚʦʜʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʤʠʩʷ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ 

ʂʘʤʯʘʪʢʠ ʠʟ ʧʦʣʷʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʠ ʦʪʤʝʯʝʥʳ ʥʘ 4-ʡ ʩʪʘʥʮʠʠ ʚ 2014ï2015 ʛʛ. 

ʆʩʥʦʚʫ ʯʠʩʣʝʥʥʦʩʪʠ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʛʨʘʜʠʝʥʪʫ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʟʨʝʟʝ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʦʪ ʢʫʪʦʚʦʡ ʯʘʩʪʠ, ʦʧʨʝʩʥʷʝʤʦʡ ʨ. ɸʚʘʯʘ, ʜʦ ʚʳʭʦʜʘ ʠʟ ʛʫʙʳ ʩʦʩʪʘʚʣʷʝʪ ʵʚʨʠ-

ʪʝʨʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʜʦ 53% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ʜʣʷ ʢʦʪʦʨʳʭ ʫʜʘʣʦʩʴ 

ʥʘʡʪʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, 35% ʩʦʩʪʘʚʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʭʦʣʦʜʥʦʚʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʪʝʧʣʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʩʪʘʚʠʚʰʠʝ 12%, ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ, ʧʨʠ ʵʪʦʤ ʠʭ ʟʥʘʯʝʥʠʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʷʭ 

ʩ  ʘʚʛʫʩʪʘ 2016 ʛ. ʧʦ ʦʢʪʷʙʨʴ 2017 ʛ. ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ ʝʜʠʥʠʯʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʜʦ ʜʦʤʠʥʠʨʦʚʘʥʠʷ.  

ɺ 2013ï2015 ʛʛ. ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʠʜʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣ (ʨʠʩ. 2). 
 

 
 

ʈʠʩ. 2. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ 
 

ɺʝʩʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʭʦʣʦʜʥʦʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ (73%), ʚ ʣʝʪʥʠʡ 

(66%) ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ (50%) ʧʨʝʦʙʣʘʜʘʝʪ ʵʚʨʠʪʝʨʤʥʳʡ. 

ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʩʝʟʦʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʣʦʧʣʘʥʢʪʦʥʘ ɸʚʘʯʠʥ-

ʩʢʦʡ ʛʫʙʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʠ ʦʥʦ ʤʝʥʷʝʪʩʷ, ʚʝʨʦʷʪʥʦ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʩʪʘʜʠʠ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʛʦ ʮʠʢʣʘ. 

ɺʳʚʦʜʳ 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʣʝʥʦʩʪʠ ʚ ʛʦʣʦʧʣʘʥʢʪʦʥʝ ʜʦʤʠʥʠʨʦʚʘʣ ʩʦʣʦʥʦʚʘʪʦʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ.  

ʇʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʦʜʥʠ ʚʠʜʳ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʣʠʩʴ ʜʨʫʛʠʤʠ, ʠ ʚ ʚʝʩʝʥʥʠʡ ʧʝ-

ʨʠʦʜ ʩʦʣʦʥʦʚʘʪʳʡ ʢʦʤʧʣʝʢʩ ʟʘʤʝʥʷʣʩʷ ʤʦʨʩʢʠʤ. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʛʦʣʦʧʣʘʥʢʪʦʥʝ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ 

ʦʪ ʢʫʪʦʚʦʡ ʯʘʩʪʠ, ʦʧʨʝʩʥʷʝʤʦʡ ʨ. ɸʚʘʯʘ, ʜʦ ʚʳʭʦʜʘ ʠʟ ʛʫʙʳ ʧʨʝʦʙʣʘʜʘʣ ʵʚʨʠʪʝʨʤʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʝ 

ʷʚʣʝʥʠʷ. 
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ʉ ʘʚʛʫʩʪʘ 2016 ʛ. ʧʦ ʦʢʪʷʙʨʴ 2017 ʛ. ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʝʧʣʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʯʘʣʠ ʧʨʠʩʫʪ-

ʩʪʚʦʚʘʪʴ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʥʘ ʚʳʙʨʘʥʥʳʭ ʩʪʘʥʮʠʷʭ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʣʩʷ ʥʠ 

ʥʘ ʦʜʥʦʡ ʠʟ ʥʠʭ ʩ 2013 ʛ., ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʯʘʣʦʩʴ ʫʚʝʣʠ-

ʯʝʥʠʝ ʧʨʦʛʨʝʚʘ ʚʦʜʳ. 
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ʋʩʧʝʰʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʫʜʦʚ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ  

ʩ ʢʦʨʨʦʟʠʝʡ ʠ ʦʙʨʘʩʪʘʥʠʝʤ ʩʫʜʦʚ [1], ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦ-

ʢʫʤʝʥʪʦʚ (ʅɼ) [2ï4]. ʉʦʛʣʘʩʥʦ ʅɼ [2ï4], ʵʢʠʧʘʞʠ ʩʫʜʦʚ ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʩʫʜʦʚʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ, ʘ ʠʤʝʥʥʦ: ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ (ʇɿ) ʠ ʣʘʢʦʢʨʘ-

ʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ (ʃʂʇ). ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʪʨʝʙʦʚʘʥʠʷ ʅɼ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʠ ʚ ʧʨʦʮʝʩʩʝ 

ʜʦʢʦʚʦʛʦ ʨʝʤʦʥʪʘ ʩʫʜʥʘ, ʥʠ ʧʨʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʨʘʙʦʪʘʭ [6ï9] ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ. ʉʣʦʞʠʚʰʠʡʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʥʠʛʠʣʠʟʤ ʵʢʠ-

ʧʘʞʝʡ ʩʫʜʦʚ ʦʙʫʩʣʦʚʣʝʥ ʦʪʩʫʪʩʪʚʠʝʤ: ʘ) ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʵʢʠʧʘʞʝʡ; ʙ) ʤʦʪʠʚʘʮʠʠ; 

ʚ) ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ʩʫʜʦʚʣʘʜʝʣʴʮʝʚ ʠ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ; ʛ) ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. 

ʀʟʚʝʩʪʥʦ [10], ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʢʦʥʦʤʠ-

ʢʫ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʣʝʡ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʟʘʱʠʪʘ ʩʫʜʦʚ ʦʪ ʢʦʨʨʦʟʠʠ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ, ʪʦ ʥʘʤʠ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çʂʘʤʯʘʪɻʊʋè  

ʠ ʌɻɹʋ çʂʘʤʯʘʪʪʝʭʤʦʨʜʠʨʝʢʮʠʷè. 

ʎʝʣʴ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ï ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʪʝʢʪʦʨʦʚ ʠ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʝʤʦʥʪʝ ʩʫʜʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʢʘʪʝʨ ʪʠʧʘ çʗʨʦʩʣʘʚʝʮè ʧʨʦʝʢʪʘ 376ʋ, ʧʨʦ-

ʰʝʜʰʠʡ ʨʝʤʦʥʪ ʢʦʨʧʫʩʘ ʚ ʤʝʞʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2016ï2017 ʛʛ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʤʦʥʪʘ ʥʘ ʢʦʨ-

ʧʫʩʝ ʩʫʜʥʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʥʦʚʳʭ ʧʨʦʪʝʢʪʦʨʘ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʝʥʦ ʃʂʇ ʢʦʨʧʫʩʘ. ʇʨʠ 

ʵʪʦʤ ʚʦʩʝʤʴ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʪʝʢʪʦʨʦʚ ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ, ʪ. ʢ. ʧʦ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʦʥʠ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʅɼ [11]. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʅɼ [2ï4] ʠ 

ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪ [6ï9]. ɺʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʇɿ ʠ ʃʂʇ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʧʝʨʝʜ 

ʩʧʫʩʢʦʤ ʩʫʜʥʘ ʥʘ ʚʦʜʫ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʚʠʛʘʮʠʠ, ʧʦʢʘʟʘʣ: ʘ) ʨʘʥʝʝ ʵʢʩʧʣʫʘʪʠʨʦʚʘʚʰʠʝʩʷ 

ʧʨʦʪʝʢʪʦʨʳ, ʩʦʭʨʘʥʝʥʥʳʝ ʧʨʠ ʨʝʤʦʥʪʝ ʢʦʨʧʫʩʘ, ʚʳʧʦʣʥʠʣʠ ʩʚʦʶ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ ï ʚ ʪʝʯʝ-

ʥʠʝ ʧʝʨʠʦʜʘ ʥʘʚʠʛʘʮʠʠ ʦʥʠ ʯʘʩʪʠʯʥʦ ʨʘʩʪʚʦʨʠʣʠʩʴ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ; ʙ) ʥʦʚʳʝ ʧʨʦʪʝʢʪʦʨʳ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʨʝʤʦʥʪʘ, ʥʝ ʪʦʣʴʢʦ ʥʝ ʚʳʧʦʣʥʠʣʠ ʩʚʦʶ ʟʘʱʠʪʥʫʶ ʨʦʣʴ, ʥʦ ʠ ʦʢʘʟʘʣʠʩʴ ʘʢ-

ʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ ʦʙʨʘʩʪʘʥʠʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ʕʪʠ ʚʳʚʦʜʳ ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʬʦʪʦʩʲʝʤʢʠ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʝʨʝʜ ʩʧʫʩʢʦʤ ʩʫʜʥʘ ʥʘ ʚʦʜʫ (ʨʠʩ. 1 ʠ  3) 

ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʚʠʛʘʮʠʠ (ʨʠʩ. 2 ʠ  4). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʫʜʦʚʳʭ ʩʨʝʜʩʪʚ 

ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʪʝʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʠ ʜʦʢʦʚʦʤ ʠ ʤʝʞʥʘʚʠʛʘʮʠʦʥʥʦʤ ʨʝʤʦʥʪʝ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ. 

 

  

ʈʠʩ. 1. ʉʦʭʨʘʥʝʥʥʳʡ (ʵʢʩʧʣʫʘʪʠʨʦʚʘʚʰʠʡʩʷ ʨʘʥʝʝ)  

ʧʨʦʪʝʢʪʦʨ ʧʝʨʝʜ ʩʧʫʩʢʦʤ ʩʫʜʥʘ ʥʘ ʚʦʜʫ (ʧʝʨʦ ʨʫʣʷ) 

 

ʈʠʩ. 2. ʉʦʭʨʘʥʝʥʥʳʡ (ʵʢʩʧʣʫʘʪʠʨʦʚʘʚʰʠʡʩʷ ʨʘʥʝʝ)  

ʧʨʦʪʝʢʪʦʨ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʚʠʛʘʮʠʠ (ʧʝʨʦ ʨʫʣʷ) 

 

  

ʈʠʩ. 3. ɿʘʤʝʥʝʥʥʳʡ (ʥʦʚʳʡ) ʧʨʦʪʝʢʪʦʨ ʧʝʨʝʜ ʩʧʫʩʢʦʤ 

ʩʫʜʥʘ ʥʘ ʚʦʜʫ (ʜʥʠʱʝ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ) 

ʈʠʩ. 4. ɿʘʤʝʥʝʥʥʳʡ (ʥʦʚʳʡ) ʧʨʦʪʝʢʪʦʨ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʥʘʚʠʛʘʮʠʠ (ʜʥʠʱʝ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ) 
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ʂʘʤʯʘʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 683003 

e-mail:boa-1@mail.ru 

 

ʇʈʆɹʃɽʄʓ ɿɸʑʀʊʓ ʉʋɼʆɺ ʂɸʄʏɸʊʉʂʆɻʆ ʌʃʆʊɸ  

ʆʊ ʂʆʈʈʆɿʀʀ ʀ ʇʋʊʀ ʀʍ ʈɽʐɽʅʀʗ 
 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʥʝʩʦʤʥʝʥʥʦ, ʦʪʥʦʩʷʪʩʷ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʩʫʜʘ, 

ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʆ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʫʯʥʦʡ ʩʨʝʜʳ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʚ ʧʦʩʣʘʥʠʷʭ ʧʨʝʟʠʜʝʥʪʘ ɺ.ɺ. ʇʫʪʠʥʘ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʟʘ-

ʱʠʪʳ ʢʦʨʧʫʩʦʚ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ʦʪ ʢʦʨʨʦʟʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʢʦʨʨʦʟʠʦʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʤʝʩʪʘʭ ʙʘʟʠʨʦʚʘʥʠʷ ʩʫʜʦʚ, ʪʘʢ ʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦ-

ʨʝʧʣʘʚʘʥʠʷ ʚ ʮʝʣʦʤ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʨʨʦʟʠʷ, ʵʣʝʢʪʨʦʭʠʤʠ-

ʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʫʜʥʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ. 
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PROBLEMS OF PROTECTION OF VESSELS OF THE KAMCHATSKA FLEET  

FROM CORROSION AND THE WAYS OF THEIR DECISIONS  
 

The exploitation of complex technical facilities, which undoubtedly include modern vessels, requires a cer-

tain scientific support. The need for interaction between the scientific environment and production was repeatedly 

noted at the governmental level and in the messages of President V.V. Putin. One of such areas, where the interre-

lation between science and production is necessary, is the problem of protecting ship hulls from corrosion. This is 

due to the direct influence of corrosion processes both on environmental safety in the basing areas of ships and on 

the safety of navigation in general. 
 

Key words: safety of navigation, ecological safety, corrosion, electrochemical protection, vessel operation, 

vocational training. 
 

 

ʂʦʨʨʦʟʠʷ ʩʪʘʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ ï ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʠʟʥʦʩʘ ʩʫʜʦʚ, ʩʥʠ-

ʞʝʥʠʷ ʠʭ ʧʨʦʯʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʠʟʥʦʩʘ ʢʦʨʧʫʩʘ ʩʫʜʥʘ 

ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʟʘʜʘʯʝʡ ʵʢʠʧʘʞʘ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʥʘ ʩʫʜʘʭ ʠ ʢʦʨʘʙʣʷʭ 

ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ (ʢʘʪʦʜʥʳʝ ʠ ʧʨʦʪʝʢʪʦʨʥʳʝ ʕʍɿ), ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʱʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ʕʢʠʧʘʞʠ ʩʫʜʦʚ ʠ ʢʦʨʘʙ-

ʣʝʡ ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʕʍɿ [1ï3]. ʆʜʥʘʢʦ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ 

ʩʫʜʘʭ ʠ ʢʦʨʘʙʣʷʭ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ. ʇʨʠʯʠʥʘʤʠ ʥʝʚʳʧʦʣʥʝʥʠʷ ʵʢʠʧʘʞʘʤʠ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʷʚʣʷʶʪʩʷ: ʦʪʩʫʪʩʪʚʠʝ ʫʜʦʙʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʫʩʘ ʠ ʥʝʩʦ-

ʚʝʨʰʝʥʩʪʚʦ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʷ [ 4ï7]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩʳ ʢʦʨʨʦʟʠʠ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʩʫʜʦʚ-

ʣʘʜʝʣʴʮʘʤʠ ʢʘʢ ʥʝʯʪʦ ʥʝʠʟʙʝʞʥʦʝ. ʄʝʨʦʧʨʠʷʪʠʷ ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʡ ʟʘʱʠʪʳ ʚʦ ʤʥʦʛʦʤ ʚʳʧʦʣʥʷʶʪ-

ʩʷ ʬʦʨʤʘʣʴʥʦ, ʭʦʪʷ ʩʘʤʠ ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʨʧʫʩʘ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʥʝʪ ʯʝʪʢʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʘʥʪʠ-

ʢʦʨʨʦʟʠʡʥʦʡ ʟʘʱʠʪʳ ʥʘ ʩʫʜʘʭ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʥʝ ʟʘʱʠʪʘ ʢʦʨʧʫʩʘ, ʥʝ ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʧʨʝʜʲʷʚʣʝʥʠʝ ʝʛʦ ʄʦʨʩʢʦʤʫ ʨʝʛʠʩʪʨʫ. 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʤʦʥʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʨʘʩʢʠ, ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʪʝʢʪʦʨʦʚ, ʥʝʧʨʘʚʠʣʴʥʘʷ ʠʭ ʫʩʪʘ-

ʥʦʚʢʘ, ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʧʦʩʣʝ ʩʧʫʩʢʘ ʩʫʜʥʘ ʥʘ ʚʦʜʫ ʥʘʯʠʥʘʶʪʩʷ 
ʢʦʨʨʦʟʠʡʥʳʝ ʧʨʦʮʝʩʩʳ: ʚʩʧʫʯʠʚʘʝʪʩʷ ʢʨʘʩʢʘ, ʧʦʷʚʣʷʶʪʩʷ ʦʯʘʛʠ ʤʝʩʪʥʦʡ ʢʦʨʨʦʟʠʠ ʠ ʪ. ʜ. 

ɺ 2012 ʛ. ʥʘ ʢʘʬʝʜʨʝ çʕʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʨʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʝ ʩʫʜʦʚè ʥʘʯʘʣʠ ʧʨʦʚʦ-
ʜʠʪʴʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. ʇʝʨʚʳʝ ʰʘʛʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜ-

ʪʚʝʨʜʠʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ, ʪʘʢ ʢʘʢ ʥʝ ʦʜʥʦ ʩʫʜʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʯʥʳʭ ʟʘʤʝʨʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʟʘ-

ʱʠʪʘ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʙʦʪʘʣʘ, ʠ ʵʢʠʧʘʞʠ ʵʪʠʤʠ ʚʦʧʨʦʩʘʤʠ ʥʝ ʟʘʥʠʤʘʣʠʩʴ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʠʩʪʝʤ ʕʍɿ ʪʚʦʨʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʢʘʬʝʜʨʳ 

ʈʕʉ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɸ. ʐʚʝʮʦʚʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ ʨʝʞʠ-
ʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʩʪʘʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ, ʟʘʱʠʱʝʥʥʳʡ ʧʘ-

ʪʝʥʪʦʤ ʈʌ ˉ 2589246, ʘ ʪʘʢʞʝ ʨʷʜ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ, ʧʦʣʫʯʠʚʰʠʭ ʧʘʪʝʥ-

ʪʳ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ [8ï11]. 
ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʨʝʤʦʥʪʘ ʢʦʨʧʫʩʘ, ʝʛʦ ʟʘʱʠʱʝʥʥʦʩʪʴ  

ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚʨʝʤʷ, ʢʦʛʜʘ ʥʘʯʠʥʘʶʪʩʷ ʘʢʪʠʚʥʳʝ ʢʦʨʨʦʟʠʦʥ-
ʥʳʝ ʧʨʦʮʝʩʩʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʭ ʨʘʟʚʠʪʠʝ, ʩʦʭʨʘʥʠʪʴ ʚʦʜʦʥʝʧʨʦʥʠ-

ʮʘʝʤʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ ʢʦʨʧʫʩʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʫʜʦʨʝʤʦʥʪ. ʉʘʤ ʤʝʪʦʜ ʜʦʩʪʘ-
ʪʦʯʥʦ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʥʝ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ. ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʧʦʜʨʫʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʨʫʜʦʝʤʢʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 1ï2 ʯʘʩʘ ʚ ʥʝʜʝʣʶ [12]. 
ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʧʳʪʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʥʪʨʦʣʷ ʩʠʩ-

ʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʘ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʫʜʥʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʜʦ-
ʧʫʩʢʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʘʬʝʜʨʳ ʥʘ ʩʫʜʘ. ʇʦʵʪʦʤʫ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʢʘʬʝʜʨʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʂʘʤ-

ʯʘʪʩʢʦʛʦ ʄʦʨʩʢʦʛʦ ʩʦʙʨʘʥʠʷ ʠ ʣʠʯʥʦ ʝʛʦ ʧʨʝʜʩʝʜʘʪʝʣʷ ʂ.ɻ. ʄʘʢʣʦʚʘ ʚ ʬʝʚʨʘʣʝ 2016 ʛ. ʙʳʣ 
ʦʨʛʘʥʠʟʦʚʘʥ ʢʨʫʛʣʳʡ ʩʪʦʣ ʩ ʫʯʘʩʪʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʫʜʦʚʣʘʜʝʣʴʮʝʚ, ʨʳʙʥʳʭ ʢʦʤʧʘʥʠʡ, ɺʦʝʥ-

ʥʦ-ʤʦʨʩʢʦʛʦ ʬʣʦʪʘ ʠ ʇʦʛʨʘʥʠʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʌʉɹ ʈʦʩʩʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʢʨʫʛʣʦʛʦ 
ʩʪʦʣʘ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʨʷʜ ʜʦʛʦʚʦʨʝʥʥʦʩʪʝʡ, ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤ ʙʳʣʦ ʧʨʝʜʦʩ-

ʪʘʚʣʝʥʦ ʧʷʪʴ ʩʫʜʦʚ. ʉ ʘʧʨʝʣʷ ʧʦ ʩʝʥʪʷʙʨʴ 2016 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʧʨʦʙʘʮʠʷ ʥʘ ʵʪʠʭ 
ʩʫʜʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ 

ʢʦʥʪʨʦʣʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʯʨʝʟʤʝʨʥʦ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʜʝʡʩʪʚʫʶ-
ʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʵʢʩʧʨʝʩʩʥʦʩʪʴ ʠʟ-

ʤʝʨʝʥʠʡ ʚ 5 ʨʘʟ [13ï19]. 
ɺ ʦʢʪʷʙʨʝ 2016 ʛ. ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʢʫʨʩʘ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʦʝʢʪ ʧʦ ʢʦʥʪʨʦʣʶ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ, ʧʦʣʫʯʠʚʰʠʡ ʧʨʠʟʥʘʥʠʝ ʠ ʛʨʘʥʪ ʚ ʨʘʟʤʝʨʝ 
75000 ʨʫʙ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʟʥʘʥʠʷ ʧʨʦʝʢʪʘ ʷʚʠʣʦʩʴ ʥʘʯʘʣʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʄʠ-

ʥʠʩʪʝʨʩʪʚʦʤ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ, ʢʦʪʦʨʦʝ ʦʨʛʘʥʠʟʦʚʘʣʦ ʚʩʪʨʝʯʠ ʩ ʩʫʜʦʚʣʘʜʝʣʴ-
ʮʘʤʠ, ʜʦʧʫʩʢ ʥʘ ʩʫʜʘ, ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʩʪʘʣʠ ʠ ʧʨʦʪʝʢʪʦʨʦʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɹ ʣrʘ ʧʨʦʜʝʣʘʥʘ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʥʘ ʩʫʜʘʭ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʫʜʦʚ ʦʪ 

ʢʦʨʨʦʟʠʠ. ʅʘ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʪʘʢʞʝ ʧʦʜʘʥʘ ʠ ʫʞʝ ʦʜʦʙʨʝʥʘ ʟʘʷʚʢʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 
ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʦʟʥʠʢʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʭʚʘʪʘʝʪ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʟʘʪʨʫʜʥʝʥʦ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʙʘʟʳ, ʧʦʵʪʦʤʫ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʩʫʜʘʭ ʪʦʣʴʢʦ ʚ ʢʦʨʦʪʢʠʡ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʯʘʩʪʦ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜ-
ʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʚʣʠʷʪʴ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ-

ʣʠʯʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʢʨʫʛʣʳʡ ʛʦʜ ʚʝʩʪʠ 
ʨʘʙʦʪʫ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʛʦʪʦʚʠʪʴ ʦʧʝʨʘʪʦʨʦʚ ʠʟʤʝʨʝʥʠʡ. 

ʅʝ ʭʚʘʪʘʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. ʆʩʥʦʚʥʦʡ ʩʦʩʪʘʚ ʦʧʝʨʘʪʦʨʦʚ ï ʵʪʦ ʩʪʫʜʝʥʪʳ ʠ 
ʢʫʨʩʘʥʪʳ ʂʘʤʯʘʪɻʊʋ. ʉʣʘʙʘʷ ʤʦʪʠʚʘʮʠʷ ʠ ʧʣʘʥ-ʛʨʘʬʠʢ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦ-

ʣʫʯʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʠ ʦʜʠʥ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʵʢʠʧʘʞʘ ʩʫʜʦʚ ʥʝ ʫʯʘ-
ʩʪʚʫʝʪ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʭʦʪʷ ʤʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʝʜʣʘʛʘʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʭ ʦʙʫʯʝʥʠʝ ʥʘ ʢʘʬʝʜʨʝ 

ʠ ʜʘʣʴʥʝʡʰʝʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ [20, 21]. 
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ʇʦʵʪʦʤʫ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ ʠ ʨʝʤʦʥʪʦʤ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʚ ʜʦʢʝ, ʧʨʦ-

ʜʦʣʞʘʶʪ ʪʨʘʪʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʢʦʣʦ 

30% ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ ʥʘ ʟʘʚʦʜʩʢʦʡ ʨʝʤʦʥʪ ʩʫʜʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʢʦʨʨʦʟʠʦʥʥʳʭ ʨʘʟ-

ʨʫʰʝʥʠʡ. ʅʝ ʤʝʥʝʝ 60% ʚʩʝʭ ʜʦʢʦʚʳʭ ʨʘʙʦʪ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʪʨʘʪʘʤ ʥʘ ʨʘʙʦʪʳ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʢʦʨ-

ʨʦʟʠʠ. ɺʥʝʜʨʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʩʫʜʘʭ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘ-

ʟʳ ʩʥʠʟʠʪʴ ʵʪʠ ʟʘʪʨʘʪʳ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ, ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʢʘʤʯʘʪʩʢʦʛʦ 

ʬʣʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʣʫʞʙʫ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʨʧʫʩʦʚ ʢʦʨʘʙʣʝʡ ʠ ʩʫʜʦʚ (ʥʘʧʨʠ-

ʤʝʨ, ʧʨʠ ʂʘʤʯʘʪɻʊʋ), ʢʨʦʤʝ ʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ, ʢʦʪʦʨʳʝ ʧʦ 

ʩʚʦʠʤ ʜʦʣʞʥʦʩʪʥʳʤ ʦʙʷʟʘʥʥʦʩʪʷʤ ʜʦʣʞʥʳ ʦʧʝʨʘʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʕʍɿ.  
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GENERAL PRINCIPLES OF CALCULATION AND INSTALLATION  

OF SUSPENDED SACRIFICIAL PROTECTION ON SHIPS  

IN LONG -TERM PARKING REGIME  

 
Port water areas and coastal zone areas are subject to intensive technogenic impact associated with the tech-

nical operation of ships, vessels and other floating objects. The impact on the environment is enhanced when such 

objects are found in the long-term parking regime, as they are sources of operational and accidental pollution. En-

suring the safe operation of ships in this mode requires additional organizational and technical measures. 

 

Key words: operation, electrochemical protection system, protector, reference electrode, protective current, 

electrode potential, corrosion. 

 

 

ʂ ʨʝʞʠʤʫ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʩʪʦʷʥʢʠ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʰʪʘʪʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʝʞʠʤʳ, 

ʢʘʢ ʨʝʤʦʥʪ ʥʘ ʧʣʘʚʫ, ʢʦʥʩʝʨʚʘʮʠʷ, ʜʦʩʪʨʦʡʢʘ ʩʫʜʥʘ, ʧʝʨʠʦʜ ʦʞʠʜʘʥʠʷ ʨʝʤʦʥʪʘ ʠʣʠ ʫʪʠʣʠʟʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʩʫʜʦʚ ʠ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʪʘʢʦʡ ʨʝʞʠʤ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ. ʕʪʦ 

ʢʘʩʘʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʩʫʜʦʚ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʬʣʦʪʘ: ʧʣʘʚʤʘ-

ʩʪʝʨʩʢʠʭ, ʧʣʘʚʜʦʢʦʚ, ʧʣʘʚʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʪ. ʜ., ʘ ʪʘʢʞʝ ʩʪʘʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʧʣʘʚʫʯʠʭ ʧʣʘʪʬʦʨʤ, 

ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ, ʧʣʘʚʧʨʠʯʘʣʦʚ ʠ ʧʦʥʪʦʥʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ [1], ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦ-

ʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʘʢʚʘʪʦʨʠʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ ʠ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʞʠʤʝ ʜʦʣʛʦʚʨʝ-

ʤʝʥʥʦʡ ʩʪʦʷʥʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʛʣʘʩʥʦ [2] ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʤʝʱʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩ ʧʦʜʚʝʩʥʳʤʠ ʧʨʦʪʝʢʪʦʨʘʤʠ. ʊʘʢʠʝ ʩʠʩ-

ʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʦʚ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩ ʧʣʦʱʘʜʴʶ ʩʤʦʯʝʥ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 1000 ʤ
2
. 
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ʊʠʧʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

- ʧʦʜʚʝʩʥʳʝ ʧʨʦʪʝʢʪʦʨʳ; 

- ʧʝʨʝʥʦʩʥʳʝ ʵʣʝʢʪʨʦʜʳ ʩʨʘʚʥʝʥʠʷ; 

- ʧʝʨʝʥʦʩʥʦʡ ʤʠʣʣʠʚʦʣʴʪʤʝʪʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʫʩʘ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʪʝʢʪʦʨ. ʊʠʧ ʧʨʦʪʝʢʪʦʨʘ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ [3]. ʇʘʨʘʤʝʪʨʳ ʵʪʘʣʦʥʥʳʭ ʧʨʦʪʝʢʪʦʨʦʚ ʧʨʠ ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦ-

ʜʠʤʦʩʪʠ ɔ = 4,5 ʉʤ/ʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. ɽʩʣʠ ʧʨʦʚʦʜʠʤʦʩʪʴ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʘʢʚʘʪʦʨʠʠ ʦʪʣʠ-

ʯʘʝʪʩʷ ʦʪ ʧʨʠʚʝʜʝʥʥʦʡ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʯʠʪʘʪʴ ʠ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʧʨʦʪʝʢʪʦʨʘ: 

,2

ʧʧ2
g

g
=II  

ʛʜʝ Iʧ ï ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʧʨʦʪʝʢʪʦʨʘ, ɸ; 

Iʧ2 ï ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʧʨʦʪʝʢʪʦʨʘ, ɸ; 

ɔ ï ʫʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʉʤ/ʤ; 

ɔ2 ï ʬʘʢʪʠʯʝʩʢʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʚʦʜʳ ʚ ʘʢʚʘʪʦʨʠʠ, ʉʤ/ʤ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɸ. ʐʚʝʮʦʚʘ ʧʦʢʘʟʘʣʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʪʝʢʪʦʨʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʬʘʢʪʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʘʭ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʟʘʱʠʱʘʝʤʳʡ ʦʙʲʝʢʪ [4ï14]. 

 
ʊʘʙʣʠʮʘ 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʘʣʦʥʥʳʭ ʧʨʦʪʝʢʪʦʨʦʚ ʧʨʠ ɔ = 4,5 ʉʤ/ʤ 

ʊʠʧ ʧʨʦʪʝʢʪʦʨʘ ʧʦ [3] ʄʘʨʢʘ ʩʧʣʘʚʘ ʊʦʢ ʧʨʦʪʝʢʪʦʨʘ, ɸ ʉʨʦʢ ʩʣʫʞʙʳ, ʛʦʜʳ 

ʇ-ʇʆʄ-10 ʄʇ1 2,9 0,5 

ʇ-ʇʆʄ-30 ʄʇ1 4,1 1,1 

ʇ-ʇʆʄ-60 ʄʇ1 4,7 1,4 

ʇ-ʇʆɸ-10 ɸʇ3 1,0 2,0 

 ɸʇ4 1,3 1,5 

ʇ-ʇʆɸ-15 ɸʇ3 1,0 2,8 

 ɸʇ4 1,4 2,1 

ʇ-ʇʆɸ-30 ɸʇ3 1,5 3,9 

 ɸʇ4 2,0 2,9 

ʇ-ʇʆɸ-45 ɸʇ3 1,5 5,9 

 ɸʇ4 2,0 4,5 

ʇ-ʇʆɸ-60 ɸʇ3 1,7 7,2 

 ɸʇ4 2,2 5,4 

 

ɼʦʨʦʛʦʩʪʦʷʱʠʝ ʠ ʩʣʦʞʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʝʥʦʩʥʳʝ ʭʣʦʨʩʝʨʝʙʨʷʥʳʝ ʵʣʝʢʪʨʦʜʳ ʩʨʘʚʥʝ-

ʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʟʘʤʝʥʠʪʴ ʥʘ ʵʣʝʢʪʨʦʫʛʦʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦ-

ʨʳʭ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ [15ï18]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘ-

ʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʫʩʘ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʨʝʜʝʣʘʭ ʤʠʥʫʩ 850 ʤɺ 

ʠ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʟʘʱʠʪʳ jʟʘʱ = 0,04 ɸ/ʤ
2
, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝ-

ʩʢʦʡ ʟʘʱʠʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʝʢʪʦʨʦʚ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʩʠʩʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ 

ʧʣʦʱʘʜʴ ʟʘʱʠʱʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ S ʠ ʫʜʝʣʴʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ɔ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʤʝʩʪʝ ʩʪʦʷʥʢʠ. 

ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

- ʟʥʘʯʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʪʦʢʘ IS , ɸ; 

- ʪʠʧ ʧʨʦʪʝʢʪʦʨʘ;  

- ʪʦʢ ʦʜʥʦʛʦ ʧʨʦʪʝʢʪʦʨʘ Iʧ, ɸ;  

- ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʝʢʪʦʨʦʚ n , ʰʪ.;  

- ʩʨʦʢ ʩʣʫʞʙʳ ʧʨʦʪʝʢʪʦʨʦʚ ʊ, ʣʝʪ. 

ʆʙʱʠʡ ʟʘʱʠʪʥʳʡ ʪʦʢ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

,
ʟʘ

SɦjI Ö=
S  
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ʛʜʝ  jʟʘʱ ï ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʟʘʱʠʪʳ, ɸ/ʤ
2
; 

S ï ʧʣʦʱʘʜʴ ʟʘʱʠʱʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ
2
. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʧʨʦ-

ʪʝʢʪʦʨʳ ʩ ʙʦʣʴʰʝʡ ʪʦʢʦʦʪʜʘʯʝʡ. ʇʨʠʤʝʥʷʝʤʳʡ ʩʧʣʘʚ ʧʨʦʪʝʢʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʘʢʚʘʪʦʨʠʠ: ʧʨʠ ɔ2 ʤʝʥʝʝ 2,0 ʉʤ/ʤ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʦʪʝʢʪʦ-

ʨʳ ʠʟ ʩʧʣʘʚʘ ʄʇ1, ʧʨʠ ɔ2, ʨʘʚʥʦʡ ʠʣʠ ʙʦʣʝʝ 2,0 ʉʤ/ʤ, ï ʠʟ ʩʧʣʘʚʘ ɸʇ3 ʠ ɸʇ4. ʕʪʦʪ ʬʘʢʪʦʨ ʷʚʣʷ-

ʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʣʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʨʦʪʝʢʪʦʨʘ 

ʇʦ ʨʘʩʯʝʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʦʙʱʝʛʦ ʟʘʱʠʪʥʦʛʦ ʪʦʢʘ IɆ  ʠ ʬʘʢʪʠʯʝʩʢʦʤʫ ʪʦʢʫ ʚʳʙʨʘʥʥʦʛʦ 

ʠʟ ʪʘʙʣʠʮʳ ʧʨʦʪʝʢʪʦʨʘ Iʧ2 ʦʧʨʝʜʝʣʷʝʤ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʝʢʪʦʨʦʚ: 

.
ʧ2I

I
ʧ S=  

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʦʨʩʢʦʡ ʚʦʜʳ ʚ ʘʢʚʘʪʦʨʠʠ ʦʧʨʝ-

ʜʝʣʷʝʤ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʧʨʦʪʝʢʪʦʨʘ: 

,
2

2
g

g
=ʊ  

ʛʜʝ  T ï ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ, ʣʝʪ; 

T 2 ï ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ, ʣʝʪ; 
ɔ ï ʫʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʉʤ/ʤ; 

ɔ2 ï ʬʘʢʪʠʯʝʩʢʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʚʦʜʳ ʚ ʘʢʚʘʪʦʨʠʠ, ʉʤ/ʤ. 

ʇʨʦʪʝʢʪʦʨʳ ʜʦʣʞʥʳ ʧʦʜʚʝʰʠʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʣʴʥʦʛʦ ʪʨʦʩʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʙʦʨʪʘ 

ʦʙʲʝʢʪʘ ʥʘ ʛʣʫʙʠʥʫ ʦʪ 2 ʜʦ 3 ʤ ʥʠʞʝ ʜʥʠʱʘ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʜʣʠʥʝ ʢʦʨʧʫʩʘ ʠ ʩʠʤʤʝʪʨʠʯʥʦ 

ʧʦ ʦʙʦʠʤ ʙʦʨʪʘʤ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʧʨʦʪʝʢʪʦʨʦʤ ʠ ʢʦʨʧʫʩʦʤ ʦʙʲʝʢʪʘ ʜʦʣʞʝʥ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʢʘʙʝʣʝʤ. 

ʇʨʦʚʝʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʫʩʪʘʥʦʚ-

ʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚ-

ʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʪʘʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʧʣʘʚʫʯʠʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʞʠʤʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʩʪʦʷʥʢʠ, 

ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʠ ʘʚʘʨʠʡʥʳʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʵʪʠʤ ʦʙʲʝʢʪʘʤ ʘʢʚʘʪʦʨʠʠ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥ-

ʪʨʦʣʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʫʢʦʚʦʜʷʱʠʤʠ ʜʦʢʫ-

ʤʝʥʪʘʤʠ [19, 20] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɸ. ʐʚʝʮʦʚʘ [21ï28] ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ  

ʚ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ. 
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The article considers possible approaches to ensuring the environmental safety of ships in the long-term park-
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ʉʫʜʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ ʩʪʦʷʥʦʯʥʦʤ ʨʝʞʠʤʝ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ [1]. 

ʅʘʧʨʠʤʝʨ, ʚ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ ʚ ʟʘʪʦʧʣʝʥʥʦʤ ʠʣʠ ʧʦʣʫʟʘʪʦʧʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ 

84 ʩʫʜʥʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʘʚʘʨʠʡʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʅʘ ʦʯʠʩʪʢʫ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ ʦʪ ʵʪʠʭ ʩʫʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʦʙʲʝʤʝ 2,5 ʤʣʨʜ  ʨʫʙ. ʇʨʠʯʠʥʘ ʟʘʪʦʧʣʝʥʠʷ 

ʩʫʜʦʚ ï ʫʪʨʘʪʘ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʢʦʨʨʦʟʠʠ ʩʫʜʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʘʢʚʘʪʦʨʠʠ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʥʘʭʦʜʷʪʩʷ ʢʘʢ 

ʩʫʜʘ, ʫʪʨʘʪʠʚʰʠʝ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʪʘʢ ʠ ʩʫʜʘ, ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʢʦʨʨʦʟʠʠ. 

ʅʝʩʦʤʥʝʥʥʦ, ʵʪʠ ʩʫʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ ʜʣʷ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ɸʚʘʯʠʥʩʢʦʡ 

ʛʫʙʳ. 

ʇʨʠʯʠʥʳ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʫʜʦʚ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʚ ʨʘʙʦʪʘʭ [1ï3]. ɸʥʘʣʠʟ ʵʪʠʭ ʧʨʠʯʠʥ ʧʦʟʚʦʣʠʣ ʘʚʪʦʨʘʤ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʜʦʚʣʘʜʝʣʴʯʝʩʢʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ, ʷʚʣʷʝʪʩʷ ʤʦʪʠʚʘʮʠʷ ʢ ʜʝʡʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣ-

ʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʫʜʥʘ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ [1], ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʷʜʦʤ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦ-

ʪʦʨʳʝ ʜʦʣʞʥʳ ʥʦʩʠʪʴ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨ: 

ʘ) ʨʘʟʲʷʩʥʝʥʠʝ  ʤʝʨ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʚʳʧʦʣʥʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

ʙ) ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ; 

ʚ) ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʩʣʫʯʘʷʭ ʥʘʨʫʰʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

ʛ) ʧʨʦʚʝʨʢʘ ʩʦʩʪʦʷʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ʜ) ʥʘʩʪʘʚʥʠʯʝʩʢʘʷ (ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ) ʨʘʙʦʪʘ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʵʢʠʧʘʞʝʡ ʩʫʜʦʚ ʢʘʤʯʘʪʩʢʦ-

ʛʦ ʬʣʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘ ʙʘʟʝ ʂʘʤʯʘʪɻʊʋ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʩʫʜʦʚ ʦʪ ʢʦʨʨʦʟʠʠ [4ï20]. ʅʘʩʪʘʚʥʠʯʝʩʢʘʷ (ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ) ʨʘ-

ʙʦʪʘ ʫʞʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʂʘʤʯʘʪɻʊʋ. ʂʫʨʩʘʥʪʳ, ʩʪʫʜʝʥʪʳ ʠ ʘʩʧʠʨʘʥʪʳ ʂʘʤʯʘʪɻʊʋ(ʗʩʪʨʝʙʦʚ 

ɼ.ʇ., ʈʳʢʦʚ ɽ.ɺ., ʐʫʥʴʢʠʥ ɼ.ɺ., ɹʝʩʩʦʥʦʚ ɸ.ʀ., ʗʨʝʤʯʫʢ ɸ.ɸ., ɸʨʯʠʙʠʩʦʚ ɼ.ɸ. ʠ ʜʨʫʛʠʝ) ʚʥʝʩʣʠ 

ʙʦʣʴʰʦʡ ʚʢʣʘʜ  ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʦʪ ʢʦʨʨʦ-

ʟʠʠ. ʆʥʠ ʛʦʪʦʚʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʥʘ ʩʫʜʘʭ, ʫʯʘʩʪʚʦ-

ʚʘʪʴ ʚ ʧʨʠʝʤʢʝ ʩʫʜʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʩʣʝ ʠʭ ʜʦʢʦʚʦʛʦ ʨʝʤʦʥʪʘ (ʩʦʛʣʘʩʥʦ ɻʆʉʊ 9.056-75), ʦʮʝ-

ʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʪʝʢʪʦʨʦʚ ʠ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʝʤʦʥʪʝ ʩʫʜʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʣʦʜʝʞʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʤʦ-

ʨʝʭʦʜʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʂʘʤʯʘʪɻʊʋ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʪʨʦʣʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʢʦʨ-

ʨʦʟʠʠ ʩʫʜʦʚ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ. 

 
ʊʘʙʣʠʮʘ 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʩʫʜʦʚ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ 

ɼʘʪʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ ʈʝʟʫʣʴʪʘʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 

16.10.17 çʇɾʉ-219è ʆʪʣʠʯʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

16.10.17 çʉʈ-77è ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʙʳʣ ʚ ʜʦʢʝ 2014) 

16.10.17 çɸʣʘʤʙʘʡè ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

10.10.17 ʉʈʊ çɹʨʘʩʪʮʝʚè ʆʪʣʠʯʥʦ 

12.05.17 ʄʈʉ-024 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʄʈʉ-114 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʄʈʉ-049 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʄʈʉ-039 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʄʈʉ-326 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʂʘʪʝʨ çʄʘʷʢè ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

19.04.17 ʄʈʉ-324, 120 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

13.07.16 çʄʘʨʠʥʉʪʘʨè ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.09.17 ʄʈʉ 150-020 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.09.17 ʄʈʉ 150-343 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

ʇʝʨʠʦʜ ʩ 1.06.17 ʧʦ 09.09.17 ʂʘʪʝʨ çʈʋʄ 52-22è ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

ʇʝʨʠʦʜ ʩ 17.01.17 ʧʦ 04.04.17 ɹɸʊʄ çʄʠʭʘʠʣ ʉʪʘʨʠʮʳʥè ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʜʦ ʨʝʤʦʥʪʘ) 
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DEVELOPMENT AND ENGINEERING OF SHIP AUTOMATED CONTROL SYSTEM  

FOR DRAINAGE PUMP  
 

The material is devoted to the development of a ship-based automated control system for a drainage pump. 
The flow diagram and its description are presented. The main advantages of the proposed device are proved. 
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ɺʦʜʦʦʪʣʠʚʥʘʷ ʩʠʩʪʝʤʘ ʩʫʜʥʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʥʘʩʦʩʦʚ ʜʣʷ ʦʪʢʘʯʢʠ ʚʦʜʳ, 
ʧʦʩʪʫʧʘʶʱʝʡ ʚʥʫʪʨʴ ʩʫʜʥʘ ʧʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʙʦʠʥʳ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʪʦʧ-
ʣʝʥʠʷ ʧʦʤʝʱʝʥʠʡ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʞʘʨʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʪʢʘʯʢʠ ʪʨʶʤʥʦʡ ʚʦʜʳ  
ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʩʫʰʠʪʝʣʴʥʦʛʦ ʥʘʩʦʩʘ. 
ʇʨʝʜʣʦʞʝʥʥʘʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʠʩʪʝʤʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʦʧʦʚʝʱʝʥʠʷ ʠ ʥʘʯʘʣʘ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʪʫʧʘʶʱʝʡ ʚʥʫʪʨʴ ʩʫʜʥʘ ʟʘʙʦʨʪʥʦʡ ʚʦʜʳ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʙʦʠ-
ʥʳ, ʪʨʝʱʠʥʳ ʠ ʪ. ʜ. ʊʝʤ ʩʘʤʳʤ ʟʘʪʨʘʛʠʚʘʷ ʧʨʦʙʣʝʤʫ ʞʠʚʫʯʝʩʪʠ ʩʫʜʥʘ ʠ ʙʦʨʴʙʳ ʟʘ ʞʠʚʫʯʝʩʪʴ. 
ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʨʳʙʦʣʦʚʥʳʡ ʬʣʦʪ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʩʠʣʴʥʦ ʫʩʪʘʨʝʣ. ʂʦʨʧʫʩʘ ʩʫʜʦʚ 

ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʪʦʥʴʰʝ, ʫʚʝʣʠʯʠʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʨʝʱʠʥ, ʨʘʟʦʰʝʜ-
ʰʠʭʩʷ ʰʚʦʚ ʠ ʧʨʦʙʦʠʥ. ʅʳʥʝʰʥʠʝ ʩʧʦʩʦʙʳ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʙʦʠʥ ʥʝʵʬʬʝʢʪʠʚʥʳ ʠ ʩʣʠʰʢʦʤ 
ʤʝʜʣʠʪʝʣʴʥʳ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʰʘʥʩʘʭ ʚ ʙʦʨʴʙʝ ʟʘ ʞʠʚʫʯʝʩʪʴ ʢʘʢ ʩʫʜʥʘ, ʪʘʢ ʠ ʵʢʠ-
ʧʘʞʘ. 
ɾʠʚʫʯʝʩʪʴ ʩʫʜʥʘ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʜʥʘ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʘʚʘʨʠʡʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ, ʩʦʭʨʘ-

ʥʷʷ, ʧʦʜʜʝʨʞʠʚʘʷ ʠʣʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʧʨʠ ʵʪʦʤ ʚ ʚʦʟʤʦʞʥʦʡ ʤʝʨʝ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ.   
ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʘʚʘʨʠʡʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʳ ʩ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʚʦʜʳ  

ʚ ʢʦʨʧʫʩ, ʩ ʧʦʞʘʨʘʤʠ ʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  
ɾʠʚʫʯʝʩʪʴ ʩʫʜʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʤʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʙʦʨʴʙʦʡ ʟʘ ʞʠʚʫʯʝʩʪʴ 
ʩʫʜʥʘ, ʧʨʦʚʦʜʠʤʦʡ ʵʢʠʧʘʞʝʤ ʧʨʠ ʘʚʘʨʠʠ.  
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʨʦʝʢʪʥʳʤʠ ʠ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʡʢʠ ʩʫʜʥʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʞʠʚʫʯʝʩʪʠ.  
ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʵʢʠʧʘʞʝʤ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʘʚʘʨʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʘʥʠʷ 
ʚ ʠʩʧʨʘʚʥʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʙʦʨʴʙʳ ʟʘ ʞʠʚʫʯʝʩʪʴ ʩʫʜʥʘ.  
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ɺ ʤʦʤʝʥʪ ʘʚʘʨʠʠ ʫʩʧʝʭ ʙʦʨʴʙʳ ʟʘ ʞʠʚʫʯʝʩʪʴ ʩʫʜʥʘ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʢʠʤ ʤʦ-
ʨʘʣʴʥʳʤ ʜʫʭʦʤ, ʭʦʨʦʰʝʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴʶ ʠ ʯʝʪʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ. 
ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʰʘʥʩʦʚ ʥʘ ʫʩʧʝʰʥʫʶ ʙʦʨʴʙʫ ʟʘ ʞʠʚʫʯʝʩʪʴ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʫʨʦʚʥʝ 
ʠ ʥʠʞʝ ʫʨʦʚʥʷ ʚʘʪʝʨʣʠʥʠʠ, ʩʦʙʠʨʘʝʤʦʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ʠ ʦʪʧʨʘʚʣʷʝʤʦʡ ʥʘ ʧʫʥʢʪ ʚʘʭʪʝʥʥʦ-
ʤʫ ʧʦʤʦʱʥʠʢʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʦʠʥʳ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʦʤʝʱʝʥʠʷ ʥʘ ʫʨʦʚ-
ʥʝ ʠ ʥʠʞʝ ʫʨʦʚʥʷ ʚʘʪʝʨʣʠʥʠʠ, ʚ ʤʝʩʪʘʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ. ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʫʜʝʪ ʧʦʩʳʣʘʪʴ ʩʠʛʥʘʣʳ ʥʘ ʧʫʥʢʪ ʫʧʨʘʚʣʝʥʠʷ 
ʢʘʞʜʫʶ ʤʠʥʫʪʫ, ʜʘʥʥʳʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʤʝʥʷʪʴ ʢʘʢ ʚ ʙʦʣʴʰʫʶ, ʪʘʢ ʠ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦ-

ʥʫ. ɽʩʣʠ ʜʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʦʣʢʥʝʪʩʷ  
ʩ ʚʦʜʦʡ, ʪʦ ʦʥʦ ʩʨʘʟʫ ʞʝ ʦʧʦʚʝʩʪʠʪ ʚʘʭʪʝʥʥʦʛʦ 
ʧʦʤʦʱʥʠʢʘ ʦ ʚʝʨʦʷʪʥʦʡ ʧʨʦʙʦʠʥʝ ʠʣʠ ʪʨʝʱʠʥʝ. 
ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʜʘʥʥʦʤ ʧʦʤʝʱʝʥʠʠ ʠʤʝʝʪʩʷ ʚʦ-
ʜʦʦʪʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ, ʪʦ ʦʥ ʟʘʧʫʩʪʠʪʩʷ ʚ ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɽʩʣʠ ʪʨʝʚʦʛʘ ʦʢʘʟʘʣʘʩʴ 
ʣʦʞʥʦʡ ʠ ʥʘʩʦʩ ʥʘʯʠʥʘʝʪ ʛʦʥʷʪʴ ʚʦʟʜʫʭ, ʪʦ ʩʠʩ-
ʪʝʤʘ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʘʥ-
ʥʦʛʦ ʥʘʩʦʩʘ ʠ ʚʳʢʣʶʯʘʝʪ ʝʛʦ, ʦʧʦʚʝʱʘʷ ʧʫʥʢʪ 
ʫʧʨʘʚʣʝʥʠʷ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʫʛʨʦʟʳ.  
ʉʣʦʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʪʯʠʢʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʚ ʦʪʣʘʜʢʝ ʩʠʩʪʝ-
ʤʳ ʢʘʢ ʦʧʦʚʝʱʝʥʠʷ, ʪʘʢ ʠ ʧʨʦʯʠʭ ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʵʪʦʛʦ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦ-
ʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʜʣʷ ʠʥʪʫʠʪʠʚʥʦʛʦ ʠ ʧʦʥʷʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʦʤ 
ʵʪʘʧʝ ʧʨʦʝʢʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʝʨʚʳʡ ʤʘʢʝʪ ʧʦʢʘ-
ʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʫʯʝʙʳ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʩʘʪʝʣʴʥʦ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. ʅʘ-

ʯʠʥʘʷ ʩ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʣʠʚʘ ʜʘʯʥʦʛʦ ʫʯʘʩʪʢʘ, 
ʟʥʘʢʦʤʩʪʚʘ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ ʠ ʜʘʪʯʠʢʘʤʠ, ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 
ʤʘʣʝʥʴʢʠʡ ʧʨʦʝʢʪ ʧʝʨʝʨʦʩ ʚʦ ʯʪʦ-ʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʘʞʥʦʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʳʩʪʨʳʤ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʫʩʪʨʘʥʝʥʠʷʤ ʧʨʦʙʦʝʚ 
ʠ ʪʨʝʱʠʥ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʨʦʩʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʬʝʨʝ ʩʫʜʦʭʦʜʩʪʚʘ. 
ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʧʳʪʘʥʠʡ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʪʝʩʪʳ, ʦʪʣʘʜʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʧʦ-

ʩʪʝʧʝʥʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʘʪʯʠʢʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʩʦʟʜʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ 
ʚ ʚʠʜʝ ʩʭʝʤ ʜʣʷ ʣʫʯʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ, ʚʥʝʜʨʝʥʠʝ ʬʫʥʢʮʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʪʢʘʯʢʠ ʚʦʜʳ ʧʨʠ ʥʘ-
ʣʠʯʠʠ ʚʦʜʦʦʪʢʘʯʠʚʘʶʱʠʭ ʥʘʩʦʩʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ. 
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PROBLEMS OF USING CONVERTERS ON THE BASIS OF ELECTRICAL MACHINES  

IN POSTREPAIR TESTS OF MARINE SERVICE MOTORS  

 
The authors have made the analysis of circuit solutions of devices for tests of asynchronous engines which 

are widespread at the ship-repair plants.  

The authors have revealed that the schemes which are widespread have a large number of disadvantages. The 

main disadvantage is low energy performance and efficiency. Also the authors have considered future-proof solu-

tions with the indication of their advantages and disadvantages. 
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ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʨʝʞʠʤʦʚ, ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤ ʙʣʠʟʢʠʤ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʨʝʞʠʤʘʤ. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʚ 

ʩʦʩʪʘʚʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚ ʨʝʞʠʤʝ ʠʩʧʳʪʘʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʥʘʛʨʫʟʢʠ [1]. 

ʆʯʝʚʠʜʝʥ ʬʘʢʪ, ʯʪʦ ʤʥʦʛʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʢʦʥʪʨʦʣʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʟʣʦʚ 

ʤʘʰʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʷʪʴ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʫʩ-

ʣʦʚʠʷʤ. ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʰʠʥ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʠʣʠ ʚ ʨʝʞʠʤʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ:  ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʚʘʣʫ ʠ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʥʘʛʨʫʞʝʥʠʝʤ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʦʩʪʦʤ ʠ ʵʬʬʝʢʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʧʦʜʢʣʶʯʝʥʠʷ ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʤʘʰʠʥʳ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʪʦʨʤʦʟʘ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠ-

ʚʝʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤʫ ʨʝʞʠʤʫ ʠ ʣʝʛʢʦ ʚʝʨʠʬʠʮʠʨʫʶʪʩʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩ-

ʧʳʪʘʥʠʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʦʪʥʦʩʷʪʩʷ ʢ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʤʝʪʦʜʘʤ ʥʘʛʨʫʞʝʥʠʷ ʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʞʠʤʝ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. ʀʟʤʝʥʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʦʧʦʣʥʠ-
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ʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ ʢʘʢ ʩʣʝʜʩʪʚʠʝ. ʉʭʝʤʥʳʝ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦ-

ʩʪʳ, ʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʘʛʨʫʟʦʯʥʳʭ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʥʝʦʙʭʦʜʠʤʘ ʩʣʦʞʥʘʷ ʥʘʩʪʨʦʡʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʩʧʳʪʘʥʠʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʛʨʫʟʦʯʥʦʛʦ ʨʝʟʠʩʪʦʨʘ ʙʝʟ ʨʝʢʫʧʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʉʭʝʤʘ ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ʅʘ ʩʭʝʤʝ ʢ ʘʩʠʥʭʨʦʥʥʦʤʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝ-

ʣʶ (1) ʧʨʠʩʦʝʜʠʥʷʝʪ ʧʨʠ ʧʦʤʦʱʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʚʷʟʠ (4) ʛʝʥʝʨʘʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (2). ʂ ʛʝ-

ʥʝʨʘʪʦʨʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʨʝʟʠʩʪʦʨ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʣʠ ʛʨʫʧ-

ʧʘ ʨʝʟʠʩʪʦʨʦʚ (3). 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʠʩʧʳʪʘʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʘʢʪʠʚʥʳʤ ʨʝʟʠʩʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʢʠ:  

1 ï ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, 2 ï ʛʝʥʝʨʘʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, 3 ï ʘʢʪʠʚʥʳʡ ʨʝʟʠʩʪʦʨ,  

4 ï ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ 

 

ɼʣʷ ʠʩʧʳʪʫʝʤʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʨʫʟʢʠ ʚʳʩʪʫʧʘʝʪ ʛʝʥʝʨʘʪʦʨ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʥʦ ʥʘʛʨʫʞʝʥʠʝ ʠ ʨʘʩʩʝʠʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦ ʧʨʦʠʩʭʦʜʠʪ  

ʥʘ ʘʢʪʠʚʥʦʤ ʨʝʟʠʩʪʦʨʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʚ ʩʚʦʝʡ ʨʝʘʣʠʟʘʮʠʠ, ʥʦ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʪʨʝʙʫʝʪ ʧʨʦʮʝʩʩ ʮʝʥʪʨʦʚʢʠ, ʢʦʪʦʨʳʡ ʷʚʣʷ-

ʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ.  

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʨʝʤʦʥʪʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʰʠʥ ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʶʪ ʧʨʦʮʝʩʩ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʨʝʟʠʩʪʦʨʘ ʚ ʩʭʝʤʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʝʠʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʠ ʩʭʝʤʳ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ʅʘʨʷʜʫ ʩ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʦʪʝʨʝʡ ʵʥʝʨʛʠʠ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ, ʛʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʭʦʜʷʪ ʠʩʧʳʪʘʥʠʷ ʤʥʦʞʝʩʪʚʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝ-

ʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʠʩʧʳʪʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʥʘ ʦʜʥʦʤ ʩʪʝʥʜʝ.  

ɹʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ. ʏʘʱʝ ʚʩʝʛʦ 

ʵʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʚʟʘʠʤʥʳʤ ʦʙʤʝʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʩʝʪʴʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʤʘʰʠʥʦʡ ʪʨʝʙʫʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ. ʊʘʢ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠʤʝʶʪ ʥʝʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʤʘʰʠʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ.  

ʆʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʭʝʤʦʡ ʠʩʧʳʪʘʥʠʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʩ ʦʙʤʝʥʦʤ 

ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʩʝʪʴʶ ʠ ʤʘʰʠʥʦʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ [2], ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 2.  

 

 

ʈʠʩ. 2. ʉʭʝʤʘ ʠʩʧʳʪʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ  

ʠ ʦʪʜʘʯʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʝʪʴ:  

1 ï ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 2 ï ʥʘʛʨʫʟʦʯʥʳʡ  

ʛʝʥʝʨʘʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ;  

4 ï ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ; 5 ï ʤʝʭʘʥʠʯʝʩʢʦʝ  

ʩʦʝʜʠʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ 
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ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ  ʵʥʝʨʛʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʩʭʝʤʳ. 

ʉʭʝʤʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ (1) ʧʦʩʪʫʧʘʝʪ ʧʠʪʘʥʠʝ ʦʪ ʩʝʪʠ ʧʝ-

ʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʫ ʠ ʧʝʨʝʜʘʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʯʝʨʝʟ ʤʝ-

ʭʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ (5) ʥʘ ʛʝʥʝʨʘʪʦʨ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (2). ɻʝʥʝʨʘʪʦʨ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʠ ʧʦ 

ʜʦʩʪʠʞʝʥʠʠ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʧʠʪʘʝʪ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (3). ɺ ʜʘʥʥʦʡ ʩʚʷʟʢʝ ʠʤʝʝʪ 

ʤʝʩʪʦ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʝʨʝʜʘʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

ʥʘ ʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ (4) ʧʫʪʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (5). ʈʝʢʫʧʝʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʚ ʩʝʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʛʝʥʝʨʘʪʦʨ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʭʝʤʝ 

ʥʝ ʫʢʘʟʘʥʳ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʩʭʝʤʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʠʭ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʚ ʩʚʦʝʡ ʨʝʘʣʠʟʘʮʠʠ, ʠ ʪʘʢʞʝ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʭʝʤʳ ʥʘ ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʩ ʢʘʞʜʦʡ ʥʦʚʦʡ ʤʘ-

ʰʠʥʦʡ, ʚʚʝʜʝʥʥʦʡ ʚ ʩʭʝʤʫ, ʩʥʠʞʘʝʪʩʷ ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ. 

ʊʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʶʪʩʷ ʤʘʩʩʘ ʠ ʨʘʟʤʝʨ ʩʠʩʪʝʤʳ. ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʟʘ-

ʪʨʫʜʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʩʫʜʘʭ ʠʣʠ ʮʝʭʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʴʶ.  

ʋʧʨʦʩʪʠʪʴ ʩʭʝʤʫ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʛʨʫʞʝʥʠʷ, ʛʜʝ ʥʘ-

ʛʨʫʟʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʠʟʙʳʪʦʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʚʘʣʫ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʭʝʤʥʦʛʦ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 3. ɺ ʦʩʥʦʚʝ 

ʩʭʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ, ʚʳʧʦʣʥʝʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʩʚʷʟʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ [4]. 

ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ.  ʇʨʠʚʦʜʥʦʡ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ɼʇʊ ʧʦʣʫʯʘʝʪ ʧʠʪʘʥʠʝ ʯʝʨʝʟ ʪʠʨʠ-

ʩʪʦʨʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ ʊʇ. ɹʣʦʢ ʢʦʤʤʫʪʘʮʠʠ ɹʂ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʥʘ ʙʘʟʝ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʣʝ ʠʣʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʦʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʥʘ ʚʘʣʫ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ. 

ʉɻ ʚ ʜʘʥʥʦʡ ʩʭʝʤʝ ʷʚʣʷʝʪʩʷ ʩʝʪʴʶ ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʦʪʳ. ɹʂ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʩ ʩʝʪʠ 

ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʥʘ ʩʝʪʴ ʩ ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʦʪʳ, ɸɼ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʝʨʝʭʦʜʠʪ ʚ ʛʝʥʝ-

ʨʘʪʦʨʥʳʡ ʨʝʞʠʤ ʩ ʦʪʜʘʯʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʝʪʴ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ. ɼʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠ ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩ-

ʪʦʪʳ. ʆʩʪʘʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʥʘʛʨʫʞʝʥʠʷ ʘʩʠʥʭʨʦʥʥʳʭ ʵʣʝʢʪʨʦ-

ʜʚʠʛʘʪʝʣʝʡ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʥʦ ʛʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʙʝʩʧʨʝ-

ʧʷʪʩʪʚʝʥʥʘʷ ʨʝʢʫʧʝʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 
 

 
 

 ʈʠʩ. 3. ʉʭʝʤʘ  ʩ ʵʣʝʢʪʨʦʤʘʰʠʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ: 

ʊʇ ï ʪʠʨʠʩʪʦʨʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ, ɼʇʊ ï ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ,  

ʉɻ ï ʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ, ɹʂ ï ʙʣʦʢ ʢʦʤʤʫʪʘʮʠʠ, ɸɼ ï ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ. ʉʪʝʥʜʳ ʥʘ ʦʩʥʦʚʝ ʘʢʪʠʚʥʦʛʦ 

ʨʝʟʠʩʪʦʨʘ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʠʟ-ʟʘ ʩʚʦʝʡ ʧʨʦʩʪʦʪʳ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʤʘʩʩʘʛʘʙʘʨʠʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʥʠʟʢʦʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉʭʝʤʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʢʫʧʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʘʰʠʥ ʠʤʝʶʪ  ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʭʝʤʳ, ʩʦʯʝʪʘʶʱʠʝ 

ʚ ʩʝʙʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʢʫʧʝʨʘʮʠʠ, 

ʠʤʝʶʪ ʙʦʣʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚ.  ɼʘʥʥʳʝ ʨʝʰʝʥʠʷ ʠʤʝʶʪ ʤʝʥʝʝ ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚʳʩʦʢʫʶ 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 

 

127 

ʩʪʝʧʝʥʴ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ, ʥʝ ʦʙʷʟʳʚʘʶʪ ʧʨʦʚʦʜʠʪʴ ʮʝʥʪʨʦʚʢʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʥʳʤʠ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʚʦʟʚʨʘʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʝʪʴ. 
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REVIEW OF MODERN FIS H FINDERS FOR COMPUTER IMITATION PROBLEM S 

 
This article describes the main characteristics and principles of operation of such fish finders as a trawl 

probe, an echo sounder and a sonar using the example of the FURUNO CN-14 trawl probe, the Simrad ES60 mul-

ti-frequency echo sounder and Simrad SR240 simultaneous circular sonar. 

 

Key words: trawl probe, purse seine, echo sounder, sonar. 

 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʪʨʘʣʦʚʳʭ ʟʦʥʜʦʚ. ʊʨʘʣʦʚʳʡ 

ʟʦʥʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʨʘʣʦʚʦʛʦ ʣʦʚʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʟʦʥʜ ʧʝʨʝʜʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ ʦ ʩʚʦʝʤ ʧʦʣʦʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʥʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʝʤʘ, ʚʠ-

ʜʝʦʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʢʨʳʪʠʠ ʫʩʪʴʷ ʪʨʘʣʘ ʠ ʟʘʭʦʜʝ ʦʙʲʝʢʪʘ ʣʦʚʘ ʚ ʪʨʘʣ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ 

ʦʙʲʝʢʪʦʚ ʟʦʥʜ ʠʩʧʦʣʴʟʫʝʪ ʵʭʦʣʦʢʘʮʠʶ. 

ʅʘ ʧʨʠʤʝʨʝ ʪʨʘʣʦʚʦʛʦ ʟʦʥʜʘ FURUNO CN-14A [1] ʫʢʘʟʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ 

ʮʚʝʪʥʦʤ ʜʠʩʧʣʝʝ ʨʘʟʤʝʨʦʤ 14±. ʂʨʦʤʝ ʵʪʦʛʦ ʥʘ ʜʠʩʧʣʝʝ ʚ ʚʠʜʝ ʮʚʝʪʦʚʦʡ ʰʢʘʣʳ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘ-

ʝʪʩʷ ʤʦʱʥʦʩʪʴ ʵʭʦ-ʩʠʛʥʘʣʦʚ ʦʪ ʦʙʲʝʢʪʘ ʣʦʚʘ, ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʥʘ ʚʦʜʦʝʤʘ, ʠ ʥʠʞʥʝʡ ʧʦʜʙʦʨʳ 

ʪʨʘʣʘ. ɿʦʥʜ ʠʤʝʝʪ ʯʝʪʳʨʝ ʨʝʞʠʤʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʝʨʭʥʝʤʫ 

ʠ ʥʠʞʥʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ FURUNO CN-14A: ʯʘʩʪʦʪʘ ʢʘʥʘʣʦʚ ʟʦʥʜʠʨʦʚʘʥʠʷ ï 75 ʢɻʮ; ʯʘʩ-

ʪʦʪʘ ʢʘʥʘʣʘ ʩʚʷʟʠ ï 50 ʢɻʮ; ʰʠʨʠʥʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ ï 28̄ ; ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʦʥʜʠʨʫʶʱʝʛʦ 

ʠʤʧʫʣʴʩʘ ï 1 ʤʩ; ʜʠʘʧʘʟʦʥʳ ʵʭʦʣʦʪʘ ʚʝʨʭʥʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï 10, 60, 120, 180, 280, 400, 500 

ʠ 600 ʤ, ʥʠʞʥʝʛʦ ï 5, 10, 20, 40, 60, 120, 180 ʠ 400 ʤ ʩ ʰʘʛʦʤ ʚ 1 ʤ; ʤʠʥʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʦʛʨʫ-

ʞʝʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʙʣʦʢʘ ï 10 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ï 1800 ʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʵʭʦʣʦʢʘʮʠʠ [2]. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠʟʣʫʯʘʪʝʣʴ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʳʣʘʝʪ 

ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ ʤʦʱʥʳʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʳ. ʆʙʲʝʢʪʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʫʪʠ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ, ʦʪʨʘʞʘʶʪ ʝʝ. ʇʦ ʤʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʢʦ ʜʥʫ ʠ ʝʝ 

ʦʪʨʘʞʝʥʠʷ ʦʙʨʘʪʥʦ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʦʣʥʳ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ ʦʪʨʘʞʝʥʠʠ ʦʪ ʜʥʘ ʚʦʜʦʝʤʘ ʣʠʙʦ 

ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʩʷʢʘ ʨʳʙ ʟʘʚʠʩʠʤʦʩʪʴ ʧʣʦʱʘʜʠ ʧʦʢʨʳʪʠʷ ʚʦʣʥʳ ʦʪ ʧʨʦʡʜʝʥʥʦʛʦ ʝʶ ʧʫʪʠ ʢʚʘʜʨʘ-

ʪʠʯʥʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʦʣʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ɺɸʈʋ 20logR (ʩʤ. ʨʠʩ. 1, ʩʣʝʚʘ). 

ʇʨʠ ʦʪʨʘʞʝʥʠʠ ʚʦʣʥʳ ʦʪ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʨʳʙ ʟʘʚʠʩʠʤʦʩʪʴ ʜʨʫʛʘʷ. ʆʪʨʘʞʝʥʥʘʷ ʦʪ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʜʥʘ ʚʦʣʥʘ ʥʘ ʧʫʪʠ ʢ ʨʳʙʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʪ ʠʟʣʫʯʘʪʝʣ ̫ʜʦ ʜʥʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʧʦ ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʟʘʢʦʥʫ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʦʣʥʦʡ ʨʳʙʳ ʝʝ ʧʣʘʚʘʪʝʣʴʥʳʡ ʧʫʟʳʨʴ ʨʘʩʩʝʠʚʘʝʪ 
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ʧʦʩʪʫʧʘʶʱʫʶ ʵʥʝʨʛʠʶ, ʧʨʝʚʨʘʱʘʷ ʨʳʙʫ ʚ ʩʚʦʝʛʦ ʨʦʜʘ ʨʝʪʨʘʥʩʣʷʪʦʨ. ʇʨʠ ʦʙʨʘʪʥʦʤ ʧʨʦʭʦʞʜʝ-

ʥʠʠ ʦʪ ʨʳʙʳ ʜʦ ʧʨʠʝʤʥʠʢʘ ʨʘʩʩʝʷʥʥʘʷ ʚʦʣʥʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʦʪ ʠʟʣʫʯʘʪʝʣʷ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʧʦ ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʟʘʢʦʥʫ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʚʦʣʥʘ ʦʪ ʠʟʣʫʯʘʪʝʣʷ ʜʦ ʧʨʠʝʤʥʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ɺɸʈʋ 40logR (ʩʤ. ʨʠʩ. 1, ʩʧʨʘʚʘ). 

ɺ ʨʘʟʥʳʭ ʩʨʝʜʘʭ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʨʘʟʣʠʯʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʠ ʜʘʚʣʝʥʠʷ ʩʨʝʜʳ. ɺ ʤʦʨʩʢʦʡ ʚʦʜʝ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʣʝʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʤʝʣʢʦʚʦʜʴʝ ʩʢʦʨʦʩʪʴ ʦʙʳʯʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1440 ʜʦ 1520 ʤ/ʩ, ʘ ʥʘ ʛʣʫ-

ʙʠʥʝ 1000 ʤ ʝʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʦ 1480 ʤ/ʩ. ɺ ʨʝʢʘʭ ʠ ʧʨʝʩʥʳʭ ʦʟʝʨʘʭ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1430 ʤ/ʩ. 

ʇʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʝʝ ʤʦʱʥʦʩʪʴ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ ʠʟ-ʟʘ ʧʦʪʝʨʴ ʚʩʣʝʜ-

ʩʪʚʠʝ ʧʦʛʣʦʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʦʣʝʥʦʡ ʚʦʜʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʝʩʥʦʡ ʠ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩ-

ʪʦʪʳ ʚʦʣʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʧʦʪʝʨʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʯʘʩ-

ʪʦʪʝ 38 ʢɻʮ ʧʦʛʣʦʱʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʜɹ/ʢʤ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ ʠ 10 ʜɹ/ʢʤ ʚ ʩʦʣʝʥʦʡ,  

ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʜʦ 200 ʢɻʮ ʧʦʛʣʦʱʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 10 ʜɹ/ʢʤ ʚ ʧʨʝʩʥʦʡ ʠ ʜʦ  

50 ʜɹ/ʢʤ ʚ ʩʦʣʝʥʦʡ ʚʦʜʝ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʵʭʦʣʦʪ ʜʦʣʞʝʥ ʦʧʨʝʜʝ-

ʣʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʆʪʨʘʞʝʥʥʳʡ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʦʛʦʛʦ ʜʥʘ ʩʠʛʥʘʣ, ʜʦʭʦʜʷʱʠʡ ʜʦ ʧʨʠʝʤʥʠʢʘ ʵʭʦʣʦʪʘ ʠʤʝʝʪ 

ʪʘʢʠʝ ʞʝ ʧʘʨʘʤʝʪʨʳ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʯʘʩʪʦʪʝ, ʢʘʢ ʠ ʠʩʭʦʜʷʱʠʡ ʦʪ ʠʟʣʫʯʘʪʝʣʷ, ʥʦ ʦʩʣʘʙʣʝʥ 

ʧʦ ʤʦʱʥʦʩʪʠ (ʩʤ. ʨʠʩ. 2, ʩʣʝʚʘ). ɺ ʩʣʫʯʘʝ ʥʘʢʣʦʥʥʦʛʦ ʜʥʘ ʵʭʦʩʠʛʥʘʣ ʠʤʝʝʪ ʫʚʝʣʠʯʝʥʥʫʶ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʩ ʙʦʣʝʝ ʧʦʣʦʛʠʤ ʬʨʦʥʪʦʤ ʠ ʩʧʘʜʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʦʭʦʜʷʱʘʷ ʜʦ ʜʥʘ 

ʟʚʫʢʦʚʘʷ ʚʦʣʥʘ ʜʦʭʦʜʠʪ ʜʦ ʪʦʯʢʠ ʦʪʨʘʞʝʥʠʷ ɸ (ʩʤ. ʨʠʩ. 2, ʩʧʨʘʚʘ) ʨʘʥʴʰʝ, ʯʝʤ ʜʦ ʪʦʯʢʠ ɺ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʩʣʦʝʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʛʣʠ-

ʥʘ, ʠʣ, ʧʝʩʦʢ ʠ ʜʨ.). ʀʟ-ʟʘ ʪʘʢʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʮʚʝʪʥʳʭ ʧʦʣʦʩ ʥʘ 

ʜʠʩʧʣʝʝ. 

 

ʈʠʩ. 1. ʇʨʠʥʮʠʧʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ 

 

ʈʠʩ. 2. ɼʦʥʥʳʡ ʵʭʦʩʠʛʥʘʣ 
 

ʕʭʦʣʦʪ Simrad ES60 [3] ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʩ ʚʥʝʜʨʝ-

ʥʠʝʤ ʥʦʚʘʪʦʨʩʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ Simrad ES60 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦ ʯʝʪʳʨʝʭ ʢʘʥʘʣʦʚ ʩ ʯʘʩ-

ʪʦʪʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʦʪ 12 ʢɻʮ ʜʦ 200 ʢɻʮ. ʕʭʦʣʦʪ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʪʨʠ ʚʠʜʘ ʵʭʦʛʨʘʤʤ: ʩ ʧʨʠ-

ʚʷʟʢʦʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʦʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠ ʪʨʘʣʦʚʘʷ. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʨʠ ʨʝʞʠʤʘ ʫʩʠʣʝʥʠʷ: 

ʜʣʷ ʜʥʘ (20logR ɺɸʈʋ), ʜʣʷ ʢʦʩʷʢʘ ʨʳʙʳ (20logR ɺɸʈʋ) ʠ ʜʣʷ ʦʜʠʥʦʯʥʦʡ ʨʳʙʳ (40logR ɺɸʈʋ). 

ɿʥʘʯʝʥʠʷʤ ʤʦʱʥʦʩʪʠ ʧʨʠʭʦʜʷʱʝʛʦ ʩʠʛʥʘʣʘ ʩʪʘʚʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʮʚʝʪʘ ʧʦ 12-ʮʚʝʪʥʦʡ ʰʢʘʣʝ. 

ʅʘ ʢʘʞʜʳʡ ʮʚʝʪ ʧʨʠʭʦʜʠʪʩʷ ʠʟʤʝʥʝʥʠʝ ʤʦʱʥʦʩʪʠ ʥʘ 3 ʜɹ. Simrad ES60 ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʘʭ 

çʈʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝè, çɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʜʠʘʧʘʟʦʥʘè ʠʣʠ çɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʥʘʯʘʣʘè 

ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 5 ʜʦ 15000 ʤ ʠ ʠʤʝʝʪ ʨʝʛʫʣʠʨʫʝʤʫʶ ʯʘʩʪʦʪʫ ʠʤʧʫʣʴʩʦʚ (ʜʦ 10 ʠʤʧ./ʩ). ʕʭʦʣʦʪ 

ʠʤʝʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʦʙʥʘʨʫʞʝʥʠʷ ʜʥʘ ʩ ʧʝʨʝʩʪʨʘʠʚʘʝʤʳʤʠ ʜʠʘʧʘʟʦʥʦʤ ʛʣʫʙʠʥ  

ʠ ʨʘʟʚʝʨʪʢʠ. 

ɸʣʛʦʨʠʪʤ ʦʙʥʘʨʫʞʝʥʠʷ ʜʥʘ ʧʨʦʛʨʘʤʤʥʳʡ, ʨʘʙʦʪʘʝʪ ʥʝʟʘʚʠʩʠʤʦ ʚ ʢʘʞʜʦʤ ʢʘʥʘʣʝ ʠ ʨʘʩʩʯʠ-

ʪʘʥ ʥʘ ʨʘʙʦʪʫ ʚ ʫʩʣʦʚʠʷʭ ʩʢʘʯʢʦʦʙʨʘʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʣʫʙʠʥʳ, ʠʩʢʣʶʯʘʷ ʣʦʞʥʳʝ ʦʙʥʘʨʫʞʝʥʠʷ 

ʜʥʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʣʦʪʥʦʛʦ ʢʦʩʷʢʘ ʨʳʙʳ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʵʭʦʣʦʪʘ ʘʣʛʦ-

ʨʠʪʤ ʙʣʦʢʠʨʫʝʪ ʠ ʥʝ ʦʪʦʙʨʘʞʘʝʪ ʧʦʢʘʟʘʥʠʷ ʛʣʫʙʠʥʳ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʠʷ. 
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ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʥʘ ʜʠʩʧʣʝʡ ʚʳʚʦʜʠʪʩʷ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʛʣʫʙʠʥʳ. ʇʨʠ ʤʥʦʛʦʩʣʦʡ-

ʥʦʡ ʩʪʨʫʢʪʫʨʝ ʜʥʘ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʧʦ ʛʨʘʥʠʮʝ ʚʦʜʘ-ʛʨʫʥʪ. 

ʇʦʷʩʥʠʤ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʜʥʘ ʧʦ ʨʠʩ. 2. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʟʘ-

ʭʚʘʪʳʚʘʝʪʩʷ ʩʘʤʳʡ ʨʘʥʥʠʡ ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʵʭʦʩʠʛʥʘʣ. ɼʣʷ ʥʘʢʣʦʥʥʦʛʦ ʜʥʘ ʚʦʣʥʘ, ʦʪʨʘ-

ʞʝʥʥʘʷ ʦʪ ʪʦʯʢʠ ɸ, ʧʨʠʜʝʪ ʨʘʥʴʰʝ, ʯʝʤ ʚʦʣʥʘ, ʦʪʨʘʞʝʥʥʘʷ ʦʪ ʜʥʘ ʚʜʦʣʴ ʦʩʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʝ-

ʦʙʨʘʟʦʚʘʪʝʣʷ. ʇʦʵʪʦʤʫ ʬʠʢʩʠʨʫʝʪʩʷ ʛʣʫʙʠʥʘ ʚ ʪʦʯʢʝ ɸ, ʢʦʪʦʨʘʷ ʤʝʥʴʰʝ ʛʣʫʙʠʥʳ ʚʜʦʣʴ ʦʩʠ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʪʝʤ ʩʘʤʳʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʘʟʤʝʨʫ ʦʪʜʝʣʴʥʳʭ ʨʳʙ ʚ ʵʭʦʣʦʪʝ Simrad ES60 ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʝʪʦʜ ʨʘʩʱʝʧʣʝʥʥʦʛʦ ʣʫʯʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʷʝʪ ʢʦʦʨʜʠʥʘʪʫ ʨʳʙʳ ʚʥʫʪʨʠ ʣʫʯʘ, ʚʥʦʩʷ ʧʦ-

ʧʨʘʚʢʫ ʥʘ ʨʘʟʥʠʮʫ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʟʤʝʨʘ ʨʳʙʳ. 

ɸʢʫʩʪʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩ ʨʘʩʱʝʧʣʝʥʥʳʤ ʣʫʯʦʤ ʨʘʟʜʝʣʝʥ ʥʘ ʯʝʪʳʨʝ ʢʚʘʜʨʘʥʪʘ, ʚʦʟ-

ʙʫʞʜʘʶʱʠʝʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʚʦ ʚʨʝʤʷ ʠʟʣʫʯʝʥʠʷ. ʉʠʛʥʘʣʳ ʦʪ ʢʚʘʜʨʘʥʪʦʚ ʫʩʠʣʠʚʘʶʪʩʷ ʚ ʯʝʪʳʨʝʭ-

ʢʘʥʘʣʴʥʦʤ ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʧʨʠʝʤʥʠʢʝ. ɺʦʣʥʦʚʦʡ ʬʨʦʥʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʧʨʝ-

ʦʙʨʘʟʦʚʘʪʝʣʶ ʠ ʜʦʩʪʠʛʘʝʪ ʢʚʘʜʨʘʥʪʦʚ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ ʬʘʟ 

ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʢʚʘʜʨʘʥʪʦʚ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʵʭʦʩʠʛʥʘʣʘ. ʇʨʦʜʦʣʴ-

ʥʳʡ ʫʛʦʣ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʨʘʟʥʠʮʝ ʬʘʟ ʤʝʞʜʫ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʧʦʣʦʚʠʥʘʤʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʘ ʧʦʧʝʨʝʯʥʳʡ ʫʛʦʣ ï ʧʦ ʩʠʛʥʘʣʘʤ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʙʦʨʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʨʳʙʘ ɸ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʦʩʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʛʜʝ 

ʦʥ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʘ ʨʳʙʘ ɺ ʨʘʩʧʦʣʦʞʝʥʘ ʫ ʢʨʘʷ ʣʫʯʘ, ʛʜʝ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʤʝʥʴʰʝ. ʕʭʦʩʠʛʥʘʣ ʦʪ ʨʳʙʳ ɸ ʙʫʜʝʪ ʩʠʣʴʥʝʝ, ʯʝʤ ʦʪ ʨʳʙʳ ɺ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʦʜʥʦʛʦ ʨʘʟʤʝ-

ʨʘ ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʛʣʫʙʠʥʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʘ ʨʳʙʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʭʦʩʠʛʥʘʣʘ ʥʝ ʧʨʠʥʝʩʝʪ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʵʭʦʩʠʛʥʘʣʳ ʧʨʠʥʠʤʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʨʳʙ ʩ ʨʘʟʥʳʭ ʤʝʩʪ, 

ʬʘʟʘ ʩʠʛʥʘʣʦʚ ʙʫʜʝʪ ʩʣʫʯʘʡʥʦʡ, ʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʘ ʨʳʙʳ ʚʥʫʪʨʠ ʢʦʩʷʢʘ ï ʥʝʥʘʜʝʞʥʳʤ. ʇʦ-

ʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʛʦʜʝʥ ʪʦʣʴʢʦ ʜʣʷ ʵʭʦʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʦʜʠʥʦʯʥʳʭ ʨʳʙ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʥʘʩʪʨʦʝʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʭʦʣʦʪʘ ʪʘʢʞʝ ʚʳʙʠʨʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ. 

ɺ ʩʦʣʝʥʦʡ ʚʦʜʝ ʟʘʪʫʭʘʥʠʝ ʦʯʝʥʴ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʘʙʣʶʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʞʘʪʴ ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ, ʫʚʝʣʠʯʠʚʘʪʴ ʨʘʟʤʝʨ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ. 

ʊʠʧʦʚʳʝ ʜʠʘʧʘʟʦʥʳ ʥʘʙʣʶʜʝʥʠʷ ʵʭʦʣʦʪʘ Simrad ES60 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. ʀʩʧʦʣʴʟʫʷ 

ʘʢʫʩʪʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ Simrad 27-26/21 (27 ʢɻʮ, 10³13 ʛʨʘʜʫʩʦʚ, 3000 ɺʪ), ʤʦʞʥʦ ʥʘʙʣʶ-

ʜʘʪʴ ʪʨʝʩʢʫ ʜʣʠʥʦʡ 60 ʩʤ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 800 ʤ, ʘ ʨʝʞʠʤ ʦʙʥʘʨʫʞʝʥʠʷ ʜʥʘ ʨʘʙʦʪʘʝʪ ʜʦ 3800 ʤ.  

ɸ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ Simrad 200-7F (200 ʢɻʮ, 7³7 ʛʨʘʜʫʩʦʚ,  

1000 ɺʪ) ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʘʢʫʶ ʞʝ ʪʨʝʩʢʫ ʪʦʣʴʢʦ ʜʦ ʛʣʫʙʠʥʳ 260 ʤ, ʘ ʦʙʥʘʨʫʞʝʥʠʝ ʜʥʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʥʝʥʘʜʝʞʥʳʤ ʧʨʠ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 500 ʤ. 

 

 
 

ʈʠʩ. 3. ʊʠʧʦʚʳʝ ʜʠʘʧʘʟʦʥʳ ʥʘʙʣʶʜʝʥʠʷ 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʜʠʘʧʘʟʦʥʦʚ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʣʝʥʦʩʪʠ  

(3,5%) ʠ ʪʝʤʧʝʨʘʪʫʨʳ (+10 ʉ̄) ʤʦʨʩʢʦʡ ʚʦʜʳ, ʫʩʨʝʜʥʝʥʥʦʝ ʜʥʦ (ʩʠʣʘ ʦʙʨʘʪʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʨʘʩʩʝʷʥʠʷ = ī20 ʜɹ) ʠ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʪʠʧʠʯʥʳʡ ʜʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʩʫʜʥʘ. 
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ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʥʘ ʧʨʠʤʝʨʝ Simrad SR240 [4], ʢʦʪʦʨʳʡ ʩʥʘʙʞʝʥ ʩʬʝʨʠʯʝ-

ʩʢʦʡ ʘʥʪʝʥʥʦʡ. ɼʘʥʥʳʡ ʪʠʧ ʘʥʪʝʥʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʘʥʠʨʦʚʘʥʠʝ ʧʦʜʚʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩ ʣʶʙʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʠʞʥʝʡ ʧʦʣʫʩʬʝʨʳ. Simrad SR240 ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʩʥʘʙʞʝʥ 

ʮʚʝʪʥʳʤ ʤʦʥʠʪʦʨʦʤ ʜʠʘʛʦʥʘʣʴʶ 20± ʠ ʨʘʟʨʝʰʝʥʠʝʤ 512³680 ʪʦʯʝʢ, ʟʚʫʢʦʚʦʡ ʠʥʜʠʢʘʮʠʝʡ ʠ ʠʤʝ-

ʝʪ ʤʥʦʞʝʩʪʚʦ ʛʠʙʢʠʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʥʘʩʪʨʦʡʢʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. 

ʅʘ ʨʠʩ. 4 ʠʟʦʙʨʘʞʝʥʘ ʛʣʘʚʥʘʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ. ɺʩʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʙʠʪʳ ʥʘ ʜʝʚʷʪʴ ʛʨʫʧʧ.  

 

 

ʈʠʩ. 4. ɻʣʘʚʥʘʷ ʧʘʥʝʣʴ ʛʠʜʨʦʣʦʢʘʪʦʨʘ Simrad SR240: 

1 ï ʧʦʟʠʮʠʦʥʝʨ ʫʢʘʟʘʪʝʣʷ; 2 ï ʚʳʢʣʶʯʘʪʝʣʴ; 3 ï ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʘʤʠ ʜʠʩʧʣʝʷ; 4 ï ʨʝʛʫʣʷʪʦʨʳ ʫʩʠʣʝʥʠʷ; 5 ï ʫʧʨʘʚʣʝ-

ʥʠʷ ʜʠʘʧʘʟʦʥʦʤ; 6 ï  ʥʘʚʠʛʘʮʠʷ ʧʦ ʤʝʥʶ; 7 ï ʫʧʨʘʚʣʝʥʠʝ ʥʘʢʣʦʥʦʤ; 8 ï  ̫ ʨʢʦʩʪʴ; 9 ï ʫʧʨʘʚʣʝʥʠʝ ʥʘʚʝʜʝʥʠʝʤ 

. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʣʦʢʘʪʦʨʘ: ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ 23,75 ʢɻʮ; ʜʠʘʧʘʟʦʥ ʦʪ  

200 ʜʦ 6400 ʤ; ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʜʦ 3000 ʤ; ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

12̄³12̄  / 12̄³360̄ ; ʵʣʝʢʪʨʦʥʥʳʡ ʥʘʢʣʦʥ ʚʝʝʨʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʪ +10 ̄ʜʦ ī90̄ ; ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʫʛʣʫʙʣʝʥʠʝ ʘʥʪʝʥʥʳ ʥʠʞʝ ʢʦʨʧʫʩʘ ʩʫʜʥʘ 1,2 ʤ; ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʫʛʣʫʙʣʝʥʠʠ ʘʥʪʝʥʥʳ ʜʦ 15 ʫʟʣʦʚ. 

ʇʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʮʚʝʪʦʚʘʷ ʰʢʘʣʘ, ʩʦ-

ʩʪʦʷʱʘʷ ʠʟ 32 ʮʚʝʪʦʚ. ɺ ʩʝʢʪʦʨʝ ʦʪ 11 ̄ʜʦ 99 ̄(ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʚ ʣʶʙʦʤ ʘʟʠʤʫʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ) ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʫʙʣʠʨʫʝʪʩʷ ʟʚʫʢʦʚʦʡ ʠʥʜʠʢʘʮʠʝʡ ʪʦʥʘʣʴʥʦʩʪʴʶ ʦʪ 689 ʜʦ 1033 ɻʮ. 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʨʝʞʠʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ ʨʘʡʦʥʘ ʧʨʦʤʳʩʣʘ ʥʠʞʝ ʠ ʚʦʢʨʫʛ 

ʢʦʨʧʫʩʘ ʩʫʜʥʘ. 

1. ɺ ʨʝʞʠʤʝ çʅʦʩ ʚʚʝʨʭè ʩʫʜʥʦ ʥʘʭʦʜʠʪʩʷ ʧʦ ʮʝʥʪʨʫ ʵʢʨʘʥʘ ʥʦʩʦʤ ʚʚʝʨʭ. ʇʨʠ ʵʪʦʤ ʧʨʦʤʳ-

ʩʣʦʚʘʷ ʩʠʪʫʘʮʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩ ʫʛʣʦʤ ʦʭʚʘʪʘ 360 ʛʨʘʜʫʩʦʚ ʚ ʟʘʜʘʥʥʦʤ ʨʘʜʠʫʩʝ. ʋʯʠʪʳʚʘʶʪʩʷ 

ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʩʫʜʥʘ ʠ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ. 

2. ɺ ʨʝʞʠʤʝ çʉʝʚʝʨ ʚʚʝʨʭʫè ʩʫʜʥʦ ʥʘʭʦʜʠʪʩʷ ʧʦ ʮʝʥʪʨʫ ʵʢʨʘʥʘ. ʉʝʚʝʨ ʥʘʭʦʜʠʪʩʷ ʚʚʝʨʭʫ 

ʵʢʨʘʥʘ. ʇʨʦʤʳʩʣʦʚʘʷ ʩʠʪʫʘʮʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩ ʫʛʣʦʤ ʦʭʚʘʪʘ 360 ʛʨʘʜʫʩʦʚ ʚ ʟʘʜʘʥʥʦʤ ʨʘʜʠʫʩʝ. 

ʋʯʠʪʳʚʘʶʪʩʷ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʩʫʜʥʘ ʠ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ. ʅʘ ʵʢʨʘʥʝ ʦʙʲʝʢ-

ʪʳ ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʫʜʥʦ ʜʦʧʦʣʥʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʣʠʥʠʷʤʠ ʠʭ ʢʫʨʩʘ, ʚʥʠʟʫ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʟʥʘʯʝʥʠʷ ʢʫʨʩʘ ʠ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ, ʜʘʪʘ ʠ ʚʨʝʤʷ. 

3. ɺ ʨʝʞʠʤʝ çʀʩʪʠʥʥʦʝ ʜʚʠʞʝʥʠʝè ʢʘʨʪʘ ʥʝʧʦʜʚʠʞʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʨʘʥʘ, ʩʝʚʝʨ ʚʚʝʨʭʫ 

ʵʢʨʘʥʘ, ʩʫʜʥʦ ʠ ʦʙʲʝʢʪʳ ʥʘʙʣʶʜʝʥʠʷ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʵʢʨʘʥʫ. 

4. ɺ ʨʝʞʠʤʝ ç180̄  ʧʦ ʛʦʨʠʟʦʥʪʫ / ʘʫʜʠʦ ʢʘʥʘʣè ʵʢʨʘʥ ʧʦ ʚʝʨʪʠʢʘʣʠ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ ʯʘʩʪʠ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʩʝʢʪʦʨ ʩ ʫʛʣʦʤ ʦʭʚʘʪʘ 180 ʛʨʘʜʫʩʦʚ ʧʦ ʥʦʩʫ ʩʫʜʥʘ. ɺ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʟʘʧʠʩʠ ʩʠʛʥʘʣʦʚ ʘʫʜʠʦʢʘʥʘʣʘ ʚ ʟʘʜʘʥʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝ-

ʥʠ ʠ ʤʦʱʥʦʩʪʠ. ʕʪʦʪ ʨʝʞʠʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩʣʘʙʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʬʦʥʝ 

ʚʠʙʨʘʮʠʠ, ʨʝʚʝʨʙʝʨʘʮʠʠ ʠʣʠ ʰʫʤʘ. 

5. ʈʝʞʠʤ ç180̄  ʧʦ ʛʦʨʠʟʦʥʪʫ / ʵʭʦʣʦʪè ʘʥʘʣʦʛʠʯʝʥ ʧʨʝʜʳʜʫʱʝʤʫ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ 

ʥʠʞʥʷʷ ʯʘʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʧʦʦʯʝʨʝʜʥʦ ʩ ʵʭʦʣʦʪʘ ʠ ʛʠʜ-

ʨʦʣʦʢʘʪʦʨʘ. 

6. ʈʝʞʠʤ ç180̄  ʧʦ ʛʦʨʠʟʦʥʪʫ / 180 ̄ʧʦ ʚʝʨʪʠʢʘʣʠè ʘʥʘʣʦʛʠʯʝʥ ʧʨʝʜʳʜʫʱʝʤʫ ʟʘ ʠʩʢʣʶʯʝʥʠ-

ʝʤ ʪʦʛʦ, ʯʪʦ ʥʠʞʥʷʷ ʯʘʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ. 

7. ʈʝʞʠʤ ç270̄  ʧʦ ʛʦʨʠʟʦʥʪʫ / 90 ̄ʧʦ ʚʝʨʪʠʢʘʣʠè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʰʝʣʴʢʦʚʦʛʦ ʣʦʚʘ. 

ʇʦʣʦʚʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʨʝʟʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʣʝʚʦʡ (ʧʨʠ ʟʘʤʝʪʝ ʧʦ ʧʨʘʚʦʤʫ ʙʦʨʪʫ) 
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ʠʣʠ ʥʠʞʥʝʡ ʧʨʘʚʦʡ (ʧʨʠ ʟʘʤʝʪʝ ʧʦ ʣʝʚʦʤʫ ʙʦʨʪʫ) ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʟʨʝʟʘ (ʨʠʩ. 5). ɼʘʥ-

ʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʷʢʘ ʨʳ-

ʙʳ, ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʥʘ. ʅʘ ʨʠʩ. 5 ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʚʠʜʥʳ ʦʯʝʨʪʘʥʠʝ ʥʝ-

ʚʦʜʘ, ʣʠʥʠʷ ʢʫʨʩʘ ʮʝʣʠ ʠ ʩʫʜʥʘ, ʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʩʷʢʘ ʨʳʙʳ ʠ ʜʥʘ ʚʦʜʦʝʤʘ. 

ʅʠʞʥʷʷ ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʛʣʫʙʠʥʫ ʧʦʛʨʫʞʝʥʠʷ ʥʝʚʦʜʘ. 

 

 
 

ʈʠʩ. 5. ʈʝʞʠʤ ç270Á ʧʦ ʛʦʨʠʟʦʥʪʫ / 90Á ʧʦ ʚʝʨʪʠʢʘʣʠè ʧʨʠ ʣʦʚʝ ʢʦʰʝʣʴʢʦʚʦʤ ʥʝʚʦʜʦʤ 

 

8. ʈʝʞʠʤ çʂʨʫʛʦʚʦʡ ʦʙʟʦʨ / 180 ̄ʧʦ ʚʝʨʪʠʢʘʣʠè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʣʦʚʘ ʪʨʘʣʦʤ. ɺ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʵʢʨʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ, ʘ ʚ ʥʠʞʥʝʡ ï ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʘʟʨʝʟʘ (ʨʠʩ. 6). ʃʝ-

ʚʳʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ ʧʨʠʚʷʟʘʥ ʢ ʪʨʘʣʫ, ʘ ʧʨʘʚʳʡ ï ʢ ʢʦʩʷʢʫ ʨʳʙʳ. ʅʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ 

ʰʪʨʠʭʦʚʳʤʠ ʣʠʥʠʷʤʠ ʠʟʦʙʨʘʞʝʥʦ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʢʨʳʪʠʝ ʫʩʪʴʷ ʪʨʘʣʘ. 

 

 
 

ʈʠʩ. 6. ʈʝʞʠʤ çʂʨʫʛʦʚʦʡ ʦʙʟʦʨ / 180Á ʧʦ ʚʝʨʪʠʢʘʣʠè ʧʨʠ ʪʨʘʣʦʚʦʤ ʣʦʚʝ 

 

9. ʈʝʞʠʤ çʂʨʫʛʦʚʦʡ ʦʙʟʦʨ / 90 ̄ʧʦ ʚʝʨʪʠʢʘʣʠ / ʵʭʦʣʦʪè ʘʥʘʣʦʛʠʯʝʥ ʧʨʝʜʳʜʫʱʝʤʫ ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʚʤʝʩʪʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʨʝʟʘ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʪʨʘʣʫ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʟʘʧʠʩʠ ʩʠʛʥʘʣʦʚ ʵʭʦʣʦʪʘ, ʧʦʤʦʛʘʶʱʘʷ ʫʪʦʯʥʠʪʴ ʛʣʫʙʠʥʫ ʠ ʦʧʨʝʜʝ-

ʣʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʷʢʘ ʨʳʙʳ ʧʦʜ ʩʫʜʥʦʤ ʚ ʩʣʫʯʘʝ ʦʪʢʣʦʥʝʥʠʷ ʣʫʯʘ ʛʠʜʨʦ-

ʣʦʢʘʪʦʨʘ ʠʟ-ʟʘ ʨʝʬʨʘʢʮʠʠ. 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʢʦʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʤʠʪʘʪʦʨʦʚ ʨʳʙʦʧʦʠʩʢʦʚʳʭ ʧʨʠʙʦʨʦʚ 

ʟʘʥʠʤʘʶʪʩʷ çʊʨʘʥʟʘʩè [5], ʂɹʄʕ çɺʝʢʪʦʨè [6], ʌɻɹʆʋ ɺʆ çʂɻʊʋè ʠ ʜʨʫʛʠʝ. 
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DEVELOPMENT OF MONIT ORING SYSTEM FOR UNDERGROUND  

DRINKING WATER DEPOS ITS IN THE KAMCHATKA  REGION 

 
The article introduces research and development on the automated monitoring system for the underground 

water deposits in the Kamchatka region. The results of joint activities of the enterprise ñKamchatsky vodokanalò 

and Electrical and Radio Equipment of Ships Chair of Kamchatka State Technical University in monitoring un-

derground water deposits are shown.  
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ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢ-

ʪʦʚ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [1]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʦʪʫ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʥʝʜʨ, ʧʨʦʚʦʜʠʪʴ ʦʧʝʨʝʞʘʶʱʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʥʝʜʨ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʝ ʜʦʩʪʦʚʝʨʥʫʶ ʦʮʝʥʢʫ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ [2].  

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠʩʪʦʯʥʠʢʘ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ [3]. 

ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʫʯʝʪʘ ʨʝʩʫʨʩʦʚ ʠ ʟʘʧʘʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʦʧʦʨʥʦʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ [4]. 

ɺ 1990 ʛ. ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʉʉʉʈ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʢʨʘʪʠʣʘ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʝʞʠʤʦʤ 

ʧʦʜʟʝʤʥʳʭ ʧʠʪʴʝʚʳʭ ʚʦʜ ʥʦʩʠʣʠ ʵʧʠʟʦʜʠʯʝʩʢʠʡ ʠʣʠ ʮʝʣʝʚʦʡ ʭʘʨʘʢʪʝʨ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢʘʤʯʘʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʂʦʤʘʥʜʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ ʥʝ ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʠʣʠ ʥʘʙʣʶʜʘʣʠʩʴ ʩʝʟʦʥʥʦ, ʫʯʠʪʳʚʘʷ ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʂʘʤʯʘʪʢʠ. 
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ɺ 2012 ʛ. ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ɹʳʩʪʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʝʛʦ ʧʨʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘʙʣʶʜʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ 

ʚ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2016 ʛʛ. ʨʘʟʨʘʙʦʪʘʥʳ, ʠʩʧʳʪʘʥʳ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʳ ʰʝʩʪʴ ʤʦʜʝʣʝʡ ʦʛʦʣʦʚʢʦʚ ʜʣʷ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ [5ï10]. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʛʦʣʦʚʢʦʚ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʠʚʥʦ 

ʧʦʜʢʣʶʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ɺ 2014 ʛ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ çʇʝʪʨʦʧʘʚʣʦʚʩʢʦʛʦ ʚʦʜʦʢʘʥʘʣʘè ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʢʘʬʝʜʨʦʡ 

çʈʕʉè ʂʘʤʯʘʪɻʊʋ ʧʨʦʚʝʜʝʥʘ ʯʘʩʪʠʯʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʨʝʞʠʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʜʦ-

ʢʘʟʘʚʰʘʷ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [11, 12]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ɹʳʩʪʨʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʪʘʣʘ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʘʨʪʠʠ ʘʚʪʦʥʦʤʥʳʭ ʜʘʪʯʠʢʦʚ-ʨʝʛʠʩʪʨʘʪʦʨʦʚ. ɺ 2015 ʛ. ʯʘʩʪʠʯʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʳ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ɽʣʠʟʦʚʩʢʦʤ ʠ ʨʘʩʰʠʨʝʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʘʷ ʩʝʪʴ ʥʘ ɹʳʩʪʨʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷʭ ʇʇɺ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʪʚʦʨʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ çʂʘʤʯʘʪʩʢʦʛʦ ʚʦʜʦʢʘʥʘʣʘè ʠ ʂʘʤʯʘʪɻʊʋ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝ-

ʨʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ. ʈʘʟʨʘʙʦʪʘʥʳ, ʚʥʝʜʨʝʥʳ ʠ ʟʘ-

ʧʘʪʝʥʪʦʚʘʥʳ ʦʛʦʣʦʚʢʠ ʜʣʷ ʩʘʤʦʠʟʣʠʚʘʶʱʠʭʩʷ ʩʢʚʘʞʠʥ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʟʣʠʚʳ ʚʦʜʳ ʠʟ ʘʚʘʨʠʡʥʳʭ ʩʢʚʘʞʠʥ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʠʩʪʦʱʝʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʚʩʣʝʜʩʪʚʠʝ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ [9, 10]. 

ɺʥʝʜʨʝʥʠʝ ʦʛʦʣʦʚʢʦʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʘʚʘʨʠʡʥʳʭ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥʘʭ ɹʳʩʪʨʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʇʨʝʜʦʪʚʨʘʱʝʥʳ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʟʣʠʚʳ ʚʦʜʳ, ʚ 

ʦʙʝ̡ʤʝ 155 ʣ/ʩ (13 415 ʤ
3
/ʩʫʪ). 

ɺ 2017 ʛ. ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʫʩʪʘʥʦʚʢʘ ʘʚʪʦʥʦʤʥʳʭ ʜʘʪʯʠʢʦʚ-ʨʝʛʠʩʪʨʘʪʦʨʦʚ ʥʘ ʚʦʜʦʟʘʙʦʨʝ ʧʠʪʴ-

ʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʝʣʘ ʅʠʢʦʣʴʩʢʦʝ (ʦ. ɹʝʨʠʥʛʘ) ʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

çɸʤʰʘʨʠʢè ʄʠʣʴʢʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. 
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ABOUT THE ISSUE OF DEPLETION OF UNDERGROUND SOURCES  

OF DRINKING WATER IN THE KAMCHATKA KRAI  

 
The reasons for reducing flow rate of the water well "Central", which is used for water supply in the village 

of Milkovo in the Kamchatka Krai are considered. The rationale for the site selection "Amsharik" of the Milkovo 

deposit of underground drinking water as a water source in the village of Milkovo.  
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ɺʚʝʜʝʥʠʝ 

 

ɺʦʜʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʞʠʟʥʠ ʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [1]. 

ɺʦʜʥʘʷ ʩʪʨʘʪʝʛʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʢʘʢ ʟʘʜʘʯʫ ʦʙʱʝʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ [2]. 

ʇʘʩʧʦʨʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡʧʨʦʛʨʘʤʤʳ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ çʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʘʟʚʠʪʠʝ 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘéè ʠ ʝʛʦ ʧʦʜʧʨʦʛʨʘʤʤʘ çʏʠʩʪʘʷ ʚʦʜʘ ʚ ʂʘʤʯʘʪʩʢʦʤ 

ʢʨʘʝè ʩʪʘʚʷʪ ʟʘʜʘʯʫ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ [3]. 

ʉʦʛʣʘʩʥʦ ɺʦʜʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʌ ʠ ʧʨʦʛʨʘʤʤʝ çʏʠʩʪʘʷ ʚʦʜʘ ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝè [2, 3], ʦʩʥʦʚ-

ʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʠʩʪʦʱʝʥʠʝ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʫ ʧʨʦʙʣʝʤʫ ʥʘ ʧʨʠʤʝʨʝ ʩ. ʄʠʣʴʢʦʚʦ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ. 
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ɺ ʩ. ʄʠʣʴʢʦʚʦ ʧʨʦʞʠʚʘʶʪ 8 251 ʯʝʣʦʚʝʢ. ɻʨʫʧʧʦʚʦʡ ʧʦʜʟʝʤʥʳʡ ʚʦʜʦʟʘʙʦʨ çʎʝʥʪʨʘʣʴʥʳʡè 

(ʫʯʘʩʪʦʢ çɸʤʰʘʨʠʢʩʢʠʡ-1è ʄʠʣʴʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ), ʨʘʩʧʦʣʘ-

ʛʘʝʪʩʷ ʚ ʟʦʥʝ ʟʘʩʪʨʦʡʢʠ ʩ. ʄʠʣʴʢʦʚʦ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʨʘʟʚʝʜʦʯʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʚʝʜʦʯʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ ʚ ʩ.  ʄʠʣʴʢʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

 

 

 
 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʚʝʜʦʯʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ ʚ ʩʝʣʝ ʄʠʣʴʢʦʚʦ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠʩʪʦʯʥʠʢʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ  

ʩʝʣʘ ʄʠʣʴʢʦʚʦ 

ɼʝʡʩʪʚʫʶʱʠʡ ʚʦʜʦʟʘʙʦʨ ʩʧʦʩʦʙʝʥ ʚʳʜʘʪʴ ʥʝ ʙʦʣʝʝ 1 608 ʤ
ɿ
/ʩʫʪ ʚʦʜʳ. ʅʦʨʤʘʪʠʚʥʦʝ ʚʦʜʦʧʦ-

ʪʨʝʙʣʝʥʠʝ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ 200 ʣ ʚʦʜʳ ʚ ʩʫʪʢʠ (ʦʙʱʠʡ ʦʙʲʝʤ ʥʦʨʤʘʪʠʚʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

1 719 ʤ
ɿ
/ʩʫʪ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʪʦʯʥʳʡ ʜʝʬʠʮʠʪ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 111 ʤ

3
. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʜʝʙʠʪʘ ʩʢʚʘʞʠʥ. ɼʚʝ ʩʢʚʘʞʠʥʳ ʚʦʜʦʟʘʙʦʨʘ çʎʝʥʪʨʘʣʴʥʳʡè ʚʳʚʝʜʝʥʳ 

ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦ ʧʨʠʯʠʥʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʝʙʠʪʘ ʠ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 

ʉ ʜʝʢʘʙʨʷ 2016 ʛ. ʂɻʋʇ çʂʘʤʯʘʪʩʢʠʡ ʚʦʜʦʢʘʥʘʣè ʧʨʠʥʷʣ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠʩʪʝʤʳ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʄʠʣʴʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʩ. ʄʠʣʴʢʦʚʦ ʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

1. ʏʘʩʪʳʝ ʧʦʣʦʤʢʠ ʚʦʜʦʧʦʜʲʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʩʢʚʘʞʠʥʥʳʭ ʥʘʩʦʩʦʚ. 

2. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙ-

ʞʝʥʠʷ, ʥʦ ʩʦʜʝʨʞʘʪ ʧʝʩʦʢ, ʧʨʝʚʳʰʘʶʱʠʡ ʢʦʣʠʯʝʩʪʚʦ (ʩʚʳʰʝ 50 ʛ  ʥʘ 1 ʤ
3
) ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦ-

ʪʳ ʧʦʛʨʫʞʥʳʭ ʩʢʚʘʞʠʥʥʳʭ ʥʘʩʦʩʦʚ. 

3. ʋʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʜʝʙʠʪʘ ʩʢʚʘʞʠʥ ʚʦʜʦʟʘʙʦʨʘ çʎʝʥʪʨʘʣʴʥʳʡè, ʚʳʟʚʘʥʥʳʝ ʢʦʣʴʤʘʪʘ-

ʮʠʝʡ ʚʦʜʦʧʨʠʝʤʥʳʭ ʬʠʣʴʪʨʦʚ. 

4. ʕʧʠʟʦʜʠʯʝʩʢʦʝ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʤʫʪʥʦʩʪʠ. 

5. ʇʦʜʝ̡ʤ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʟʝʤʥʳʤʠ ʥʘʩʦʩʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʥʠʟʢʠʤ ʂʇɼ ʨʘʙʦʪʳ. 

6. ɼʚʝ ʩʢʚʘʞʠʥʳ ʚʦʜʦʟʘʙʦʨʘ ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

7. ʆʪʩʫʪʩʪʚʫʶʪ ʨʝʞʠʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʜʦʙʳʚʘʝʤʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 

 

139 

ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʝʣʘ ʄʠʣʴʢʦʚʦ 

ɺʦʟʥʠʢʰʠʡ ʚ 2017 ʛ. ʜʝʬʠʮʠʪ ʚʦʜʳ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ. ʄʠʣʴʢʦʚʦ ʧʦʢʨʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦ-

ʜʘʯʠ ʚʦʜʳ ʩ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʫʯʘʩʪʢʘ çɸʤʰʘʨʠʢè ʄʠʣʴʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʠʪʴʝʚʳʭ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜ. ʃʠʮʝʥʟʠʶ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ ʥʝʜʨʘʤʠ ʂɻʋʇ çʂʘʤʯʘʪʩʢʠʡ ʚʦʜʦʢʘʥʘʣè ʧʦʣʫʯʠʣ  

ʚ ʘʧʨʝʣʝ 2017 ʛ. ʩ ʮʝʣʴʶ ʜʦʙʳʯʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ  

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʡ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ. ʄʠʣʴʢʦʚʦ ʚ ʂʘʤʯʘʪʩʢʦʤ 

ʢʨʘʝ ʚ ʦʙʲʝʤʝ ʜʦ 5 ʪʳʩ. ʤ
3
/ʩʫʪ. 

ʋʯʘʩʪʦʢ çɸʤʰʘʨʠʢè ʄʠʣʴʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘʭʦʜʠʪʩʷ 

ʚ ʄʠʣʴʢʦʚʩʢʦʤ ʨʘʡʦʥʝ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʩ.  ʄʠʣɹ-

ʢʦʚʦ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ɸʤʰʘʨʠʢ ʠ ʄʠʣʴʢʦʚʢʘ (ʨʠʩ. 1). ʇʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳ-

ʧʦʣʥʝʥʳ ɹʳʩʪʨʠʥʩʢʦʡ ʧʘʨʪʠʝʡ  ʇʘʨʘʪʫʥʩʢʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ɻɻʇ çʂʘʤʯʘʪʛʝʦ-

ʣʦʛʠʷè ʚ ʧʝʨʠʦʜ ʩ ʠʶʣʷ 1991 ʧʦ ʤʘʡ 1992 ʛʛ. [4].  

ɼʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʦʜʦʟʘʙʦʨʘ çɸʤʰʘʨʠʢè ʚʳʙʨʘʥʘ ʥʠʞʥʷʷ ʯʘʩʪʴ ʚʦʜʦ-

ʦʙʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (aQI) ʥʠʞʥʝ-ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʥʠʞʝ 

ʛʣʫʙʠʥʳ 120 ʤ), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʟʘʧʦʣʥʝʥʥʳʤʠ ʢʨʫʧʥʳʤ 

ʠ ʩʨʝʜʥʠʤ ʧʝʩʢʦʤ, ʠʤʝʶʱʠʤʠ ʥʘʠʣʫʯʰʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. ʅʠʞʝ ʛʣʫʙʠʥʳ 

120 ʤ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʩʦʜʝʨʞʠʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʛʣʠʥʠʩʪʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ ʠ ʠʣʠ-

ʩʪʳʭ ʧʝʩʢʦʚ, ʧʦʵʪʦʤʫ ʦʪʩʫʪʩʪʚʫʝʪ ʨʠʩʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʣʴʤʘʪʘʮʠʠ ʬʠʣʴʪʨʦʚ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʦʛʦ ʚʦʜʦʟʘʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʵʥʝʨʛʦ-

ʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʦʨʛʘʥʠʟʘʮʠʷʤ ʢʦʤ-

ʤʫʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʮʝʥ (ʪʘʨʠʬʦʚ) [5].  

ʉʢʚʘʞʠʥʳ ʚʦʜʦʟʘʙʦʨʘ çɸʤʰʘʨʠʢè ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʝʤʴ ʤʝʪʨʦʚ ʚʳʰʝ ʢʦʤʧʣʝʢʩʘ ʚʦʜʦʧʨʦ-

ʚʦʜʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʨʝʟʝʨʚʫʘʨ ʯʠʩʪʦʡ ʚʦʜʳ, ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ 2-ʛʦ ʧʦʜʲʝʤʘ). 

ʉʢʚʘʞʠʥʳ ʩ ʠʟʙʳʪʦʯʥʳʤʠ ʥʘʧʦʨʘʤʠ ʦʪ ʧʣʶʩ 3,11 ʜʦ ʧʣʶʩ 6,6 ʤ [6]. ʇʨʠ ʧʦʜʘʯʝ ʚʦʜʳ ʧʦʪʨʝʙʠ-

ʪʝʣʶ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʚʳʩʦʪ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. ʄʠʥʫʩʦʚʘʷ ʛʝʦʜʝʟʠʷ ʧʨʠ ʧʦʜʘʯʝ ʚʦʜʳ ʚ ʄʠʣʴʢʦʚʦ ʩ ʚʦʜʦ-

ʟʘʙʦʨʘ çɸʤʰʘʨʠʢè ʧʦʟʚʦʣʠʪ ʚʳʚʝʩʪʠ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥʥʳʡ ʚʦʜʦʟʘʙʦʨ çʎʝʥʪʨʘʣʴʥʳʡè 

ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʟʘʪʨʘʯʠʚʘʝʤʳʡ ʥʘ ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʧʦʜʲʝʤ ʚʦʜʳ ʵʣʝʢʪʨʦʥʘʩʦʩʘʤʠ ʠʟ ʧʷʪʠ ʩʢʚʘʞʠʥ, ʩʦʩʪʘʚʣʷʝʪ 

25 ʢɺʪ/ʯ (600 ʢɺʪ/ʩʫʪ). 

ʉ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʫʯʘʩʪʢʘ çɸʤʰʘʨʠʢè ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ ʚʦʜʳ ï ʩʘ-

ʤʦʪʝʯʥʳʤ (ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʭʦʜʝ ʚʦʜʳ) ʠ ʥʘʩʦʩʘʤʠ ʧʨʠ ʩʨʝʜʥʝʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʜʦʧʦ-

ʪʨʝʙʣʝʥʠʠ. ʇʦ ʛʨʘʬʠʢʫ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʦʧʨʝʜʝʣʷʝʤ ʪʨʠ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʚʦʜʦʟʘʙʦʨʘ çɸʤʰʘʨʠʢè: ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ (ʜʚʘ ʩʢʚʘʞʠʥʥʳʭ ʥʘʩʦʩʘ), ʩʨʝʜʥʠʡ 

ʨʝʞʠʤ (ʜʚʘ ʩʢʚʘʞʠʥʥʳʭ ʥʘʩʦʩʘ ʨʘʙʦʪʘʶʪ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʦʙʦʨʦʪʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʝʡ), ʤʠʥʠʤʘʣʴʥʳʡ ʨʝʞʠʤ (ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʟʝʨʚʫʘʨʳ ʯʠʩʪʦʡ ʚʦʜʳ ʩʘʤʦʪʝʢʦʤ). 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʫʯʘʩʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʚʦʜʦʟʘʙʦʨʦʤ ʫʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ.  

 
ʊʘʙʣʠʮʘ 

ʉʨʘʚʥʝʥʠʝ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʦʜʦʟʘʙʦʨʘ çʎʝʥʪʨʘʣʴʥʳʡè  

ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʦʜʦʟʘʙʦʨʘ çɸʤʰʘʨʠʢè ʚ ʩʝʣʝ ʄʠʣʴʢʦʚʦ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ  

 ɼʝʡʩʪʚʫʶʱʠʡ ʚʦʜʦʟʘʙʦʨ 

çʎʝʥʪʨʘʣʴʥʳʡè, ʢɺʪ 

*ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʚʦʜʦʟʘ-

ʙʦʨ çɸʤʰʘʨʠʢè, ʢɺʪ 
ʕʢʦʥʦʤʠʷ, ʢɺʪ 

ʢɺʪ/ʯʤʦʱʥʦʩʪʴ,ʉʫʤʤʘʨʥʘʷ

ʰʪʥʘʩʦʩʦʚ,ʂʦʣʠʯʝʩʪʚʦ
 

25

4
 

34

2
  

ʉʫʪʢʠ  600 384 216 

ʄʝʩʷʮ  18 000  11 520 6 480 

ɻʦʜ  216 000 138 240 77 760 

*100% ï 34 ʢɺʪ (5 ʯʘʩʦʚ), 70% ï 9 ʯʘʩʦʚ, ʩʘʤʦʪʝʯʥʳʡ ʨʝʞʠʤ (ʙʝʟ ʥʘʩʦʩʦʚ) 10 ʯʘʩʦʚ. 

 



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

 

140 

ɺʳʚʦʜʳ  
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MODERN TECHNOLOGIES FOR SALMON FISHING  

 
The technologies of salmon fishing are considered in a rather wide representation. Based on this approach, 

the research on the impact of these technologies on the dynamics of catching salmon in its historical aspect with  

a prediction for the future is given. 
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ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʘʷ ʮʠʚʠʣʠʟʘʮʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʪʝʭʥʦʛʝʥʥʦʤʫ ʧʫʪʠ ʨʘʟʚʠʪʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʤʳʩʣʘ ʣʦʩʦʩʝʚʳʭ ʪʝʨʤʠʥ çʪʝʭʥʦʣʦʛʠʠè ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ, ʘ ʠʤʝʥʥʦ: ʦʨʫʜʠʷ ʨʳʙʦʣʦʚʩʪʚʘ; ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʤʳʩʣʘ, ʪʝʭʥʦʣʦʛʠʠ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʠ ʟʘʧʦʣʥʝʥʠʷ ʥʝʨʝʩʪʠʣʠʱ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʵʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ, ʧʨʠ-

ʨʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʇʦʵʪʦʤʫ ʩʝʡʯʘʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʝʭʥʦʩʬʝʨʥʳʝ ʧʨʦʮʝʩʩʳ ʚʧʠʩʳʚʘʶʪʩʷ ʠʭ 

ʩʦʟʜʘʪʝʣʷʤʠ ʚ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʘʩʢʦʣʴʢʦ ʵʪʦ çʵʬʬʝʢʪʠʚʥʦè ʧʨʦʠʩʭʦʜʠʪ, ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʨʘʟʚʠʪʠʠ ʧʨʦʤʳʩʣʘ ʣʦʩʦʩʝʚʳʭ, ʠ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ  ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʝʤ: ʫʚʝʣʠʯʝʥʠʝ, ʩʪʘ-

ʙʠʣʠʟʘʮʠʷ ʠ ʩʥʠʞʝʥʠʝ ʫʣʦʚʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʝʦʨʠʷ ʨʳʙʦʣʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ, 

ʙʘʟʠʨʫʶʱʘʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ [1]. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʚʳʣʦʚʘ ʣʦʩʦʩʝʚʳʭ ʚ ʪʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ (ʨʠʩ. 1) ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ 40-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʫʣʦʚʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʘʣʠ ʠ, ʥʘʯʠ-

ʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘʯʘʣʩʷ ʧʦʜʲʝʤ ʚʳʣʦʚʘ ʣʦʩʦʩʝʚʳʭ, ʢʦʪʦʨʳʡ ʜʦʩʪʠʛ 

ʤʘʢʩʠʤʫʤʘ ʢ ʢʦʥʮʫ 10-ʭ ʛʦʜʦʚ XXI  ʚ. ɼʘʣʝʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʧʘʜ ʠʣʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʤʳʩʣʘ 

ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, ʢʨʦʤʝ ʈʦʩʩʠʠ.  

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʤʳʩʣʫ ʣʦʩʦʩʝʚʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟ-

ʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʣʦʚʘ ʗʧʦʥʠʝʡ ʠ ʈʦʩʩʠʠ (ʉʉʉʈ) ʚ ʧʝʨʠʦʜ 1925ï2003 ʛʛ. ɼʦ 1945 ʛ. ʗʧʦʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʘ ʧʨʦʤʳʩʝʣ ʣʦʩʦʩʝʚʳʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʦ. ʉʘʭʘʣʠʥ, ʯʘʩʪʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ,  

ʘ ʪʘʢʞʝ ʧʦ ʢʦʥʮʝʩʩʠʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʉʉʉʈ, ʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʳʣʦʚ ʗʧʦʥʠʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʧʨʝʚʳʰʘʣ ʚʳʣʦʚ ʉʉʉʈ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʗʧʦʥʠʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʘ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ (ʠʩʧʦʣʴʟʦ-

ʚʘʣʘ ʵʬʬʝʢʪʠʚʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʚʥʳʭ ʥʝʚʦʜʦʚ), ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʜʦʩʪʘʚʢʠ ʫʣʦʚʦʚ, ʘ ʚ ʉʉʉʈ ʧʦ-

ʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʷʚʠʣʠʩʴ ʫʞʝ ʧʦʩʣʝ 1945 ʛ. ʆʜʥʘʢʦ ʚ ʥʘʯʘʣʝ 40-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʠʜ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʥʘ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʩʧʘʜʘ ʧʨʦʤʳʩʣʘ ʣʦʩʦʩʝʚʳʭ, ʧʦʵʪʦʤʫ ʚʳʣʦʚʳ ʚ ʉʉʉʈ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 

ɺ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ 50-ʭ ʛʦʜʦʚ ʜʦ ʚʚʝʜʝʥʠʷ 200-ʤʠʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʗʧʦʥʠʷ ʘʢʪʠʚʥʦ ʨʘʟ-

ʚʠʚʘʣʘ ʜʨʠʬʪʝʨʥʳʡ ʧʨʦʤʳʩʝʣ ʣʦʩʦʩʝʚʳʭ, ʢʦʪʦʨʳʡ ʢʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʧʦʚʣʠʷʣ ʥʘ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʣʦʚʘ ʚ ʉʉʉʈ, ʩ ʥʘʯʘʣʘ 50-ʭ ʜʦ ʩʝʨʝʜʠʥʳ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʠ ʚ ʤʝʥʴʰʝʡ 

ʤʝʨʝ ʥʘ ʧʨʦʤʳʩʝʣ ʣʦʩʦʩʝʚʳʭ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. 

ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʚʣʠʷʝʪ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʩʣʘ ʣʦʩʦʩʝʚʳʭ ʥʘ ʠʟʤʝʥʝʥʠʷ ʠʭ ʚʳʣʦʚʘ ʠ ʥʘ 

ʦʙʱʝʝ ʧʦʥʠʤʘʥʠʝ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ.  

 
 

ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʢʘ ʚʳʣʦʚʘ ʣʦʩʦʩʝʚʳʭ ʚ ʪʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ [2] 

 

 

 
 

ʈʠʩ. 2. ʉʪʘʪʠʩʪʠʢʘ ʚʳʣʦʚʘ [3] 

 

ɺ ʵʪʦʤ ʢʣʶʯʝ ʠʥʪʝʨʝʩʥʦ ʧʦʩʤʦʪʨʝʪʴ ʛʨʘʬʠʢ ʚʳʧʫʩʢʘ ʣʦʩʦʩʝʚʳʭ ʩ ʨʳʙʦʨʘʟʚʦʜʥʳʭ ʬʝʨʤ (ʨʠʩ. 3), 

ʛʜʝ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʚʳʣʦʚʘ ʩ ʩʝʨʝʜʠʥʳ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʭʦʨʦʰʦ ʩʦʚʧʘʜʘʝʪ ʩ ʚʳʧʫʩʢʦʤ 

ʤʘʣʴʢʦʚ ʨʘʟʥʳʤʠ ʩʪʨʘʥʘʤʠ, ʦʜʥʘʢʦ ʩ 1987 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʚʳʧʫʩʢʘ.  

 

 

ʈʠʩ. 3. ʉʪʘʪʠʩʪʠʢʘ ʚʳʧʫʩʢʘ ʣʦʩʦʩʝʚʳʭ ʩ ʨʳʙʦʟʘʚʦʜʦʚ [2] 
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ɺ 2017 ʛ. ʚʦʟʥʠʢʣʠ ʧʨʦʙʣʝʤʳ ʩ ʧʨʦʤʳʩʣʦʤ ʚ ʨ. ɸʤʫʨ, ʘ ʛʦʜʘʤʠ ʨʘʥʴʰʝ ʥʘ ʦ. ʉʘʭʘʣʠʥ. ʇʦ-

ʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʝʥʠʷ ʚʳʣʦʚʘ ʢʝʪʳ ʥʘ ʨ. ɸʤʫʨ (ʨʠʩ. 4). ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʩʘʤʳʡ 

ʙʦʣʴʰʦʡ ʚʳʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘ-

ʣʠʟʤʘ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʩ 1907 ʛ. ʆʜʥʘʢʦ ʫʞʝ ʢ 1913 ʛ. ʚʳʣʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʘʣ, ʦʩʥʦʚʥʦʡ 

ʫʣʦʚ ʚ ʪʦ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʪʘʚʥʳʤʠ ʥʝʚʦʜʘʤʠ ʪʠʧʘ çʟʘʝʟʜʦʢè [4]. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʦʨʫʜʠʡ ʨʳʙʦʣʦʚʩʪʚʘ, ʯʪʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʦʯʝʥʴ ʥʠʟʢʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʚʳʣʦʚʝ 

ʣʝʪʥʝʡ ʢʝʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʠʤʝʶʱʝʡ ʥʘʤʥʦʛʦ ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʥʝʨʝʩʪʠʣʠʱ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʝʥʥʝʡ ʢʝʪʦʡ.  

ʈʦʩʪ ʚʳʣʦʚʘ ʢʝʪʳ ʚ ʨ. ɸʤʫʨ ʚ ʥʘʰʝ ʚʨʝʤʷ ʪʘʢʞʝ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ ʢʚʦʪ ʠ ʫʯʘʩʪʢʦʚ 

ʠ ʨʘʟʚʠʪʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ ʩ 2007 ʛ. ʕʪʦʪ ʧʝʨʠʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ, ʘ ʠʤʝʥʥʦ ʩʪʘʚʥʳʭ ʥʝʚʦʜʦʚ ʪʠʧʘ çʟʘʝʟʜʦʢè ʠ ʦʙʳʯʥʳʭ ʩʪʘʚ-

ʥʳʭ ʥʝʚʦʜʦʚ ʚ ʨ. ɸʤʫʨ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʝʪʩʢʠʤ ʧʝʨʠʦʜʦʤ ʚʦʟʨʦʩʣʦ ʚ 7-8 ʨʘʟ. 
 

 
 

ʈʠʩ. 4. ʉʪʘʪʠʩʪʠʢʘ ʚʳʣʦʚʘ ʢʝʪʳ ʚ ʨ. ɸʤʫʨ [5] 

 

ʉʣʝʜʫʶʱʝʡ ʚʘʞʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʤʳʩʣʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʢʘʢ ʥʦʩʠʪʝʣʝʡ ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʥʠʤʘʥʠʝ ʧʨʦ-

ʮʝʩʩʦʚ ʨʳʙʦʣʦʚʩʪʚʘ ʦʪ ʨʷʜʦʚʳʭ ʨʳʙʘʢʦʚ ʜʦ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʨʳʙʦʣʦʚ-

ʩʪʚʫ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʩʤʦʪʨʠʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʢʦʤʠʩʩʠʠ ʧʦ ʘʥʘʜʨʦʤʥʳʤ ʚʠʜʘʤ ʨʳʙ 

ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ [6]: 

ʘ) 6 ʩʝʥʪʷʙʨʷ 2017 ʛ. ï çɺʦ ʠʟʙʝʞʘʥʠʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʨʦʩʪʦʷ ʨʳʙʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʨʘʡʦʥʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʨʝʤʝʥʥʦ ʦʙʲʝʜʠʥʠʪʴ ʨʝʟʝʨʚʳ ʜʦʙʳʯʠ (ʚʳʣʦʚʘ) ʢʝʪʳ ʦʩʝʥʥʝʡ ʚ ʙʘʩ-

ʩʝʡʥʝ ʨ. ɸʤʫʨ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʤyʨʩʢʦʛʦ ʣʠʤʘʥʘ ʚ ʧʨʝʜʝʣʘʭ ʋʣʴʯʩʢʦʛʦ, ʅʠʢʦʣʘʝʚʩʢʦʛʦ, ɸʤʫʨ-

ʩʢʦʛʦ, ʅʘʥʘʡʩʢʦʛʦ, ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚè. 

ʙ) çʉʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʟʘʩʝʜʘʥʠʷ ɹʶʨʦ ʦʪʨʘʩʣʝʚʦʛʦ ʩʦʚʝʪʘ ʧʦ ʧʨʦʤʳʩʣʦʚʦʤʫ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʶ ʧʨʠ ʌʝʜʝʨʘʣʴʥʦʤ ʘʛʝʥʪʩʪʚʝ ʧʦ ʨʳʙʦʣʦʚʩʪʚʫ ʦʪ 07.09.2017 ˉ 48 ʜʦʙʘʚʠʪʴ 10500 ʪ. ʃʠʤʠʪ 

ʫʚʝʣʠʯʝʥ ʩ 21576 ʪʦʥʥ ʜʦ ɿ2076 ʪʦʥʥè. 

ʚ) 8 ʩʝʥʪʷʙʨʷ 2017 ʛ. ï çʋʩʪʘʥʦʚʠʪʴ ʨʝʟʝʨʚ ʜʦʙʳʯʠ (ʚʳʣʦʚʘ) ʢʝʪʳ ʦʩʝʥʥʝʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ (ʠʣʠ) ʧʨʠʙʨʝʞʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʤʫʨ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɸʤʫʨʩʢʦʛʦ ʣʠʤʘʥʘ ʚ ʨʘʟʤʝʨʝ 10511,84 ʪʦʥʥʳè. 

ʛ) 8 ʩʝʥʪʷʙʨʷ 2017 ʛ. ï ʇʝʨʠʦʜʳ ʧʨʦʭʦʜʥʳʭ ʜʥʝʡ ï çʋʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ ʚʚʦʜʷʪʩʷ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʢʝʪʳ ʦʩʝʥʥʝʡ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʦʨʫʜʠʡ ʜʦʙʳʯʠ (ʚʳʣʦʚʘ) ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ 

(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʚʥʳʭ ʥʝʚʦʜʦʚ ʠ ʩʪʘʚʥʳʭ ʥʝʚʦʜʦʚ ʪʠʧʘ çʟʘʝʟʜʦʢè)è. 

ʜ) 15 ʩʝʥʪʷʙʨʷ 2017 ʛ. ï çʋʩʪʘʥʦʚʠʪʴ ʨʝʟʝʨʚ ʜʦʙʳʯʠ (ʚʳʣʦʚʘ) ʢʝʪʳ ʦʩʝʥʥʝʡ ʜʣʷ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ (ʠʣʠ) ʧʨʠʙʨʝʞʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʤʫʨ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɸʤʫʨʩʢʦʛʦ ʣʠʤʘʥʘ ʥʘ 2017 ʛ. ʚ ʦʙʲʝʤʝ 2616,84 ʪʦʥʥè. 

ɺ ʩʣʫʯʘʝ (ʘ) ʚʩʝ ʨʝʟʝʨʚʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʠ, ʩʣʝʜʫʷ ʠʟʚʝʩʪʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʚ ʅʠʢʦʣʘʝʚʩʢʦʤ ʨʘʡʦʥʝ (ʫʩʪʴʝ ʠ ʣʠʤʘʥ) ʦʩʚʘʠʚʘʶʪ ʨʝʟʝʨʚʳ ʚʩʝʭ ʨʘʡʦʥʦʚ ʚʳ-

ʰʝ ʧʦ ʨʝʢʝ. ʉʦʛʣʘʩʥʦ ʧʫʥʢʪʫ (ʙ) ʣʠʤʠʪ ʫʚʝʣʠʯʝʥ ʥʘ 10500 ʪ, ʘ ʚ ʧʫʥʢʪʝ (ʚ) ʣʠʤʠʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚ ʨʘʟʤʝʨʝ 10511,84 ʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 08.09.2017 ʛ. ʚʳʣʦʚ ʦʩʝʥʥʝʡ ʢʝʪʳ ʩʦʩʪʘʚʠʣ 21565 ʪ, ʦʜʥʘʢʦ 

ʦʙʱʠʡ ʚʳʣʦʚ ʟʘ ʚʩʶ ʧʫʪʠʥʫ ʦʬʠʮʠʘʣʴʥʦ ʨʘʚʝʥ 17602 ʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʫʥʢʪ (ʜ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩ 8 ʧʦ 15 ʩʝʥʪʷʙʨʷ ʦʩʚʦʝʥʦ ʝʱʝ 7895 ʪʦʥʥ, ʪ. ʝ. ʩʨʝʜʥʠʡ ʚʳʣʦʚ 1120 ʪ ʚ ʩʫʪʢʠ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʦʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʳ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʢʦʨʨʝʣʷʮʠʷ ʜʘʥʥʳʭ ʧʦ ʚʳʣʦ-

ʚʫ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ: ʜʣʷ ʋʣʴʯʩʢʦʛʦ ʠ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ï 0,99; ʜʣʷ ʋʣʴʯ-
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ʩʢʦʛʦ ʠ ʅʘʥʘʡʩʢʦʛʦ ʨʘʡʦʥʦʚ ï 0,98; ʜʣʷ ʅʠʢʦʣʘʝʚʩʢʦʛʦ ʠ ʋʣʴʯʩʢʦʛʦ ï 0,81. ɺ ʪʦ ʞʝ ʚʨʝʤʷ  ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʚʠʜʦʚ ʨʳʙʦʣʦʚʩʪʚʘ çʊʨʘʜʠʮʠʦʥʥʦʝ ʂʄʅʉè ʠ çʆʨʛʘʥʠʟʘʮʠʷ ʣʶʙʠʪʝʣʴ-

ʩʢʦʛʦ ʠ ʩʧʦʨʪʠʚʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘè ʚ ʅʠʢʦʣʘʝʚʩʢʦʤ ʨʘʡʦʥʝ ʠʜʝʥʪʠʯʥʦ ʜʨʫʛʠʤ ʨʘʡʦʥʘʤ ʧʨʦʤʳʩʣʘ 

ʨ. ɸʤʫʨ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,97. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʨʠʷʪʠʷ ʅʠʢʦʣʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘ-

ʥʠʞʘʣʠ ʚʳʣʦʚ ʦʩʝʥʥʝʡ ʢʝʪʳ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣ ʙʳ ʙʦʣʝʝ 0,96,  

ʘ ʦʥ ʨʘʚʝʥ 0,81. 
ɺ ʥʦʷʙʨʝ ʚ ʉʘʭʅʀʈʆ ʧʨʦʭʦʜʠʣʘ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʧʨʦʙʣʝʤʘʤ ʧʨʦʤʳʩʣʘ ʣʦʩʦʩʝʚʳʤ [7],  

ʛʜʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʳ ʩʣʝʜʫʶʱʠʭ ʘʚʪʦʨʦʚ: 
1) ɺ.ʀ. ʈʘʜʯʝʥʢʦ:  çéʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʟʜʝʩʴ ʩʪʘʣʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʦʙʱʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʢʦʪʦʨʘʷ, ʢʨʦʤʝ ʧʨʷʤʦʛʦ ʫʱʝʨʙʘ, ʚʝʜʝʪ  
ʢ çʩʪʨʝʩʩʫè ʫ ʤʦʨʩʢʠʭ ʦʙʠʪʘʪʝʣʝʡ. ʅʘ ʉʘʭʘʣʠʥʝ, ʢʨʦʤʝ ʪʦʛʦ, ʩʪʨʝʩʩʘ ʨʳʙʝ ʜʦʙʘʚʣʷʝʪ ʠʥʪʝʥʩʠʚ-

ʥʳʡ ʠ çʤʥʦʛʦʷʨʫʩʥʳʡè ʧʨʦʤʳʩʝʣ ʠʟ-ʟʘ çʧʝʨʝʜʘʯʠ ʵʩʪʘʬʝʪʳè ʦʪ ʤʦʨʩʢʦʛʦ ʢ ʧʨʠʙʨʝʞʥʦʤʫ ʣʦʚʫ,  
ʘ ʟʘʪʝʤ ʈʋɿʘʤ ʠ ʙʨʘʢʦʥʴʝʨʘʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʢʘʭ ʪʘʢʦʝ ʦʙʱʝʥʠʝ ʜʣʠʪʩʷ ʙʦʣʝʝ 2 ʤʝʩʷʮʝʚ.  

ʅʝ ʩʪʦʠʪ ʩʙʨʘʩʳʚʘʪʴ ʩʦ ʩʯʝʪʦʚ ʠ ʚʝʨʥʫʚʰʫʶʩʷ ʚ ʊʠʭʠʡ ʦʢʝʘʥ ʧʦʩʣʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʪʩʫʪʩʪʚʠʷ 
ʩʘʨʜʠʥʫ ʠʚʘʩʠ ï ʢʦʥʢʫʨʝʥʮʠʶ ʠ ʙʦʨʴʙʫ ʟʘ ʞʠʟʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʢʦʨʤ ʝʱʝ ʥʠʢʪʦ ʥʝ ʦʪʤʝ-

ʥʷʣ. ʀ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʙʫʜʫʪ ʧʨʠʚʦʜʠʪʴ ʣʠʰʴ  
ʢ ʩʥʠʞʝʥʠʶ ʧʦʜʭʦʜʦʚ ʢʨʘʩʥʦʡ ʨʳʙʳè; 

2) ɺ.ʇ. ʐʫʥʪʦʚ:  çéʩʨʝʜʠ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʦʩʝʚʳʭ ʪʘʢʞʝ ʦʙʦʟʥʘʯʝʥʳ ʧʨʦ-
ʙʣʝʤʳ ʙʨʘʢʦʥʴʝʨʩʪʚʘ, ʧʦʢʘʟʘʪʝʣʠ ʫʱʝʨʙʘ ʦʪ ʢʦʪʦʨʦʛʦ çʧʦ ʚʝʜʦʤʩʪʚʝʥʥʳʤ ʩʦʦʙʨʘʞʝʥʠʷʤè ʩʪʘ-

ʨʘʪʝʣʴʥʦ ʟʘʥʠʞʘʶʪʩʷ, ʘ ʪʘʢʞʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʥʝ-
ʨʝʩʪʠʣʠʱʘ ï ʝʩʣʠ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʥʘ ʉʘʭʘʣʠʥʝ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʥʘ ʧʨʦʧʫʩʢ 40 ʤʠʣʣʠʦʥʦʚ 

ʵʢʟʝʤʧʣʷʨʦʚ, ʪʦ ʩʝʛʦʜʥʷ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚ 3-4 ʨʘʟʘ ʥʠʞʝè; 

3) ɸ. ʄʘʢʦʝʜʦʚ:  çéʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʠ ʯʘʱʝ ʛʦʚʦʨʷʪ ʦ ʥʝʢʦʝʤ ʢʨʠʟʠʩʝ ʚ ʦʪʨʘʩʣʠ, 
ʚʦʧʨʦʩ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ, ʚʧʨʦʯʝʤ, ʧʦʢʘ ʝʱʝ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ʊʘʢ, ʚ 1972 ʛʦʜʫ 

ʥʘ ʚʝʩʴ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʧʨʠʰʣʦʩʴ ʚʩʝʛʦ ʦʢʦʣʦ 35 ʪʳʩʷʯ ʪʦʥʥ ʚʳʣʦʚʘ, ʘ ʚ 2009 ï ʫʞʝ ʙʦʣʝʝ  
550 ʪʳʩʷʯ ʪʦʥʥ. ʊʘʢ ʯʪʦ ʨʦʩʪ ʥʘʣʠʮʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠ ʥʘ ʉʘʭʘʣʠʥʝ, ʠ ʥʘ ʂʫʨʠʣʘʭ 

ʧʦ ʛʦʨʙʫʰʝ ʧʣʘʥ ʩʪʘʙʠʣʴʥʦ çʧʝʨʝʚʘʣʠʚʘʣè ʟʘ 100 ʪʳʩʷʯ ʪʦʥʥ, ʠ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʢʨʘʡʥʠʭ ʣʝʪ 
ʩʪʘʣʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʠʩʢʣʶʯʝʥʠʷʤʠè. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʫʥʢʪʘ (1) ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʢʫʨʝʥʮʠʷ ʩʘʨʜʠʥʳ-ʠʚʘʩʠ ʠ ʣʦ-
ʩʦʩʝʚʳʭ? ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʦʙʠʪʘʶʪ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʠ ʪʦʣʴʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ ʧʫʪʠ ʤʠʛʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʚʟʷʪʴ ʨʦʩʪ ʚʳʣʦʚʘ ʠʚʘʩʠ ʚ 70-ʭ ʛʦʜʘʭ, ʪʦ ʦʥ ʩʦʚʧʘ-
ʜʘʝʪ ʩ ʨʦʩʪʦʤ ʚʳʣʦʚʘ ʣʦʩʦʩʝʚʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʣʦʚʘ ʠʚʘʩʠ 1910ï1950 ʛʛ. ʩʦʚʧʘʜʘʝʪ  

ʩ ʨʦʩʪʦʤ ʚʳʣʦʚʘ ʣʦʩʦʩʝʚʳʭ ʠ ʝʛʦ ʩʧʘʜʦʤ ʢ ʢʦʥʮʫ 40-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʇʨʠ ʵʪʦʤ, ʠʩʭʦʜʷ 
ʠʟ 100-ʣʝʪʥʝʡ ʩʪʘʪʠʩʪʠʢʠ (ʨʠʩ. 1), ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʮʠʢʣʠʯʥʦʩʪʴ (ʧʨʠʨʦʜʥʳʡ 

ʬʘʢʪʦʨ) ʚ ʠʟʤʝʥʝʥʠʠ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʦʩʝʚʳʭ. ʅʦ ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʩʥʠʞʝʥʠʝ ʢʦʣʝʙʘʥʠʷ 
ʚʣrʦʚʘ ʚ ʧʝʨʠʦʜ 1986ï1987 ʛʛ. ʠ 1992ï1993 ʛʛ. (ʨʠʩ. 1), ʪʦ ʦʥʘ ʩʦʚʧʘʜʘʝʪ ʩ ʮʠʢʣʦʤ ʩʧʘʜʘ ʧʨʦʤʳʩʣʘ 

ʩʘʨʜʠʥʳ-ʠʚʘʩʠ. ɼʘʣʴʥʝʡʰʠʡ ʨʦʩ ʚʳʣʦʚʘ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʤʳʩʣʘ ʣʦʩʦʩʝʚʳʭ 
ʧʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʨʳʙʦʣʦʚʩʪʚʘ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʣʦʩʦʩʝʚʳʭ, ʵʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʪʝʤ, 

ʯʪʦ ʢ ʢʦʥʮʫ XX ʚ. ʩʪʨʘʥʳ ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʫʞʝ ʠʤʝʣʠ ʚʳʩʦʢʦʨʘʟʚʠʪʫʶ ʩʠʩʪʝʤʫ ʨʳʙʦ-

ʣʦʚʩʪʚʘ, ʢʦʪʦʨʘʷ ʟʘ ʩʯʝʪ ʚʳʣʦʚʘ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʟʘʧʦʣʥʷʝʤʦʩʪʴ ʥʝʨʝʩʪʠʣʠʱ, ʧʨʝʜʦʪ-
ʚʨʘʱʘʷ ʟʘʤʦʨʳ ʠ ʧʝʨʝʢʘʧʳʚʘʥʠʝ ʛʥʝʟʜ ʧʨʠ ʤʘʩʩʦʚʦʤ ʭʦʜʝ ʣʦʩʦʩʝʚr ʭ. ɿʜʝʩʴ ʥʘʜʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʦʩʦʩʝʚʳʭ (ʨʠʩ. 3).  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦʤʳʩʝʣ ʣʦʩʦʩʝʚʳʭ ʚ ʧʝʨʠʦʜ 1986 ʛ. ʧʦ ʥʘʰʝ ʚʨʝʤʷ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣ ʩʦʭʨʘʥʝʥʠʶ ʚʳʩʦʢʠʭ ʟʘʧʘʩʦʚ ʣʦʩʦʩʝʚʳʭ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʝʜʳʜʫʱʠʝ ʵʪʘʧʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʧʨʦʤʳʩʣʘ ʙʳʣʘ ʥʠʞʝ ʠ ʙʦʣʴʰʦʡ ʧʨʠʭʦʜ ʣʦʩʦʩʝʚʳʭ ʥʘ ʥʝʨʝʩʪʠʣʠʱʘ, ʩ ʧʝʨʝʢʘʧʳʚʘʥʠʝʤ ʛʥʝʟʜ ʠ 

ʟʘʤʦʨʘʤʠ, ʨʝʟʢʦ ʫʤʝʥʴʰʘʣ ʯʠʩʣʝʥʥʦʩʪʴ ʣʦʩʦʩʝʚʳʭ.  
ʇʨʠ ʵʪʦʤ ʚ ʧʫʥʢʪʝ (3) ʫʧʦʤʠʥʘʝʪʩʷ ʥʠʟʢʠʡ ʚʳʣʦʚ ʚ 1972 ʛ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʳʰʝ ʘʥʘʣʠʟ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʤʳʩʣʘ  ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 1972 ʛʛ. ʩʚʷʟʘʥ ʩ ʜʨʠʬʪʝʨʥʳʤ 
ʧʨʦʤʳʩʣʦʤ ʗʧʦʥʠʝʡ ʥʘ ʧʦʜʭʦʜʘʭ ʣʦʩʦʩʷ ʜʦ 3 ʤʠʣʴ ʜʦ ʙʝʨʝʛʘ (ʨʠʩ. 2).  

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦʩʦʩʝʚʳʭ, ʧʦ ʤʥʝʥʠʶ ɺ.ʀ. ʈʘʜʯʝʥʢʦ [7] ʷʚʣʷʝʪʩʷ 
ʧʦʪʝʧʣʝʥʠʝ ʠ ʩʤʝʱʝʥʠʝ ʪʝʧʣʳʭ ʚʦʜ ʢ ʩʝʚʝʨʫ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ɺʦʟʤʦʞʥʦ ʵʪʦ, 

ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʦʜʭʦʜʳ ʣʦʩʦʩʝʚʳʭ, ʠʟʤʝʥʷʷ ʠʭ ʭʦʤʤʠʥʛ, ʦʜʥʘʢʦ ʛʨʘʥʠʮʳ 
ʚʩʪʨʝʯʠ ʪʝʧʣʳʭ ʠ ʭʦʣʦʜʥʳʭ ʬʨʦʥʪʦʚ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝ-

ʥʠʶ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ, ʚ ʢʦʪʦʨʦʤ ʦʙʠʪʘʝʪ ʣʦʩʦʩʴ. ʇʦʵʪʦʤʫ 
ʟʘʧʘʩʳ ʣʦʩʦʩʷ ʜʦʣʞʥʳ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʘ ʦʛʨʘʥʠʯʝʥʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʨʝʩ-

ʪʦʚʘʷ ʙʘʟʘ ʣʦʩʦʩʝʚʳʭ ʠ ʠʭ ʜʦʧʫʩʢ ʢ ʥʝʡ, ʘ ʪʘʢʞʝ ʢʦʨʤʦʚʘʷ ʙʘʟʘ.  



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 

 

145 

ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʩʪʨʘʥ, ʢʘʢ ʗʧʦʥʠʷ ʠ ʂʦʨʝʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʧʦʜʭʦʜʦʚ, ʩʚʷʟʘʥʦ ʩ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ ʪʝʯʝʥʠʷ ʂʫʨʦ-ʉʠʚʘ, ʢʦʪʦʨʘʷ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʜʭʦʜʘʭ ʣʦʩʦʩʝʚʳʭ ʢ ʨ. ɸʤʫʨ ʠ ʢ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʙʝʨʝʞʴʷ ʉʘʭʘʣʠʥʘ. ɼʣʷ ʨ. ɸʤʫʨ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʤʳʩʣʘ ʚ ʧʝʨʠʦʜ 1973ï1985 ʛʛ. 

(ʨʠʩ. 4) ʪʘʢʞʝ ʩʦʚʧʘʣʦ ʩ ʧʝʨʠʦʜʦʤ ʧʨʦʤʳʩʣʘ ʩʘʨʜʠʥʳ-ʠʚʘʩʠ. 

ʇʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʤʳʩʣʘ, ʤʦʞʥʦ ʩʦʛʣʘʩʠʪʴ-

ʩʷ ʪʦʣʴʢʦ ʩ ʚʳʚʦʜʘʤʠ ɺ.ʀ. ʈʘʜʯʝʥʢʦ [7], ʯʪʦ ʧʨʠʯʠʥʘ ʥʠʟʢʠʭ ʫʣʦʚʦʚ ʣʦʩʦʩʝʚʳʭ ʥʘ ʦ. ʉʘʭʘʣʠʥ ï

çʦʙʱʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʢʦʪʦʨʘʷ, ʢʨʦʤʝ ʧʨʷʤʦʛʦ ʫʱʝʨʙʘ, ʚʝʜʝʪ ʢ çʩʪʨʝʩʩʫè ʫ ʤʦʨʩʢʠʭ 

ʦʙʠʪʘʪʝʣʝʡè, ʘ ʪʘʢʞʝ ʩ ʚʳʚʦʜʘʤʠ ɺ.ʇ. ʐʫʥʪʦʚʘ [7]: çéʩʨʝʜʠ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʣʦ-

ʩʦʩʝʚʳʭ ʪʘʢʞʝ ʦʙʦʟʥʘʯʝʥʳ ʧʨʦʙʣʝʤʳ ʙʨʘʢʦʥʴʝʨʩʪʚʘ, ʧʦʢʘʟʘʪʝʣʠ ʫʱʝʨʙʘ ʦʪ ʢʦʪʦʨʦʛʦ çʧʦ ʚʝʜʦʤ-

ʩʪʚʝʥʥʳʤ ʩʦʦʙʨʘʞʝʥʠʷʤè ʩʪʘʨʘʪʝʣʴʥʦ ʟʘʥʠʞʘʶʪʩʷ, ʘ ʪʘʢʞʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʥʝʨʝʩʪʠʣʠʱʘ ï ʝʩʣʠ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʥʘ ʉʘʭʘʣʠʥʝ ʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ 

ʥʘ ʧʨʦʧʫʩʢ 40 ʤʠʣʣʠʦʥʦʚ ʵʢʟʝʤʧʣʷʨʦʚ, ʪʦ ʩʝʛʦʜʥʷ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚ 3-4 ʨʘʟʘ ʥʠʞʝè.  

ʂʘʢʦʚʘ ʞʝ ʧʨʠʯʠʥʘ ʙʨʘʢʦʥʴʝʨʩʪʚʘ? ɺ ʶʨʠʜʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ-

ʨʫʰʝʥʠʡ ʟʘʢʦʥʦʚ ʚ ʦʙʣʘʩʪʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʨʫ-

ʰʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʫʯʘʩʪʠ ʠ ʨʘʟʨʝ-

ʰʝʥʠʷ ʥʘ ʧʨʦʤʳʩʝʣ, ʦ ʯʝʤ ʠ ʛʦʚʦʨʠʪʩʷ ʚ ʜʦʢʣʘʜʝ ɺ.ʇ. ʐʫʥʪʦʚʘ. ʕʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʧʦ ʜʘʥʥʳʤ ʢʦʨʨʝʣʷʮʠʠ ʚʳʣʦʚʘ ʧʦ ʨʘʡʦʥʘʤ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʪʝʥʜʝʥʮʠʠ ʧʨʦʤʳʩʣʘ ʥʘ ʦ. ʉʘʭʘʣʠʥ ʩʦʚʧʘʜʘʶʪ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʤʳʩʣʘ ʥʘ ʨ. ɸʤʫʨ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʳʩʣʘ ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʣʦʚʳ ʠ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʦ  ʣʦʩʦʩʝʚʳʭ ʚʠʜʦʚ ʨʳʙ, ʜʘʥʥʳʝ (ʨʠʩ. 1) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʧʪʠʤʫʤ ʩʦʩʪʘʚʣʷʝʪ ʚ ʛʨʘʥʠ-

ʮʘʭ 800ï1000 ʪʳʩ. ʪ.  

ʉʣʘʙʦʝ ʧʦʥʠʤʘʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʥʦʟʦʚ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʚ ʧʦʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ (ʧʫʥʢʪ 1, 3) ʥʘ ʙʝʩʩʪʨʫʢʪʫʨʥʦʤ 

ʫʨʦʚʥʝ, ʜʣʷ ʩʢʨʳʪʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ. ʊʘʢ, ʨʘʙʦʪʘ ʢʦʤʠʩʩʠʠ ʧʦ ʘʥʘʜʨʦʤʥʳʤ ʚʠʜʘʤ ʨʳʙ ʚ ʍʘ-

ʙʘʨʦʚʩʢʦʤ ʢʨʘʝ [6] ʦʙʝʩʧʝʯʠʚʘʣʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠʟʲʷʪʠʝ ʣʦʩʦʩʝʚʳʭ ʚ ʅʠʢʦʣʘʝʚʩʢʦʤ ʨʘʡʦʥʝ, ʪʘʢ 

ʢʘʢ ʪʘʤ ʩʦʟʜʘʥʘ çʊʝʨʨʠʪʦʨʠʷ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷè, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʨʳʙʦʣʦʚʩʪʚʘ, ʛʜʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʚ ʩʫʪʢʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʩʶ ʢʝʪʫ, ʠʜʫʱʫʶ ʥʘ ʥʝʨʝʩʪ ʚ ʨ. ɸʤʫʨ. ʇʦʵʪʦʤʫ ʧʨʝʜ-

ʣʦʞʝʥʠʷ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ çʟʘʝʟʜʢʦʚè ʠ ʩʪʘʚʥʳʭ ʥʝʚʦʜʦʚ ʜʣʷ ʨ. ɸʤʫʨ ʥʝ ʥʘʭʦʜʷʪ ʨʝʰʝʥʠʷ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ. ʉ ʙʣʠʟʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʚʷʟʘʥʘ ʩʠʪʫʘʮʠʷ ʩ ʧʨʦʤʳʩʣʦʤ ʣʦʩʦʩʝʚʳʭ ʠ ʥʘ ʦ. ʉʘʭʘʣʠʥ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʦʩʪʘʪʦʯʥʦ ʦʙʱʘʷ ʪʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠʷ / ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩ. ʫʥ-ʪ. ï 2003. ï 419 ʩ. 

2. ʉʪʘʪʠʩʪʠʢʘ NPAFC [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 2017. ï URL: http://www.npafc.org/new/ sci-

ence_statistics.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 29.01.2018). 

3. Catch trends and status of North Pacific Salmon / D.M. Eggers, J.R. Irvine, M. Fukuwaka, 

V.I. Karpenko. ï 2005. ï (NPAFC Doc. No. 723. ï Rev. 3). ï 35p.  

4. ɹʦʨʠʩʦʚ ʊ.ʄ. ʊʝʭʥʠʢʘ ʣʦʚʘ ʨʳʙʳ. ï ʍʘʙʘʨʦʚʩʢ: ɻʦʩ. ʜʘʣʴʥʝʚʦʩʪ. ʢʨʘʝʚ. ʠʟʜ-ʚʦ, 1932. ï  

ʂʥ. 1. ï 224 ʩ. 

5. ʆʩʪʨʦʚʩʢʠʡ ɺ.ʀ., ɺʝʨʰʠʥʠʥʘ ʆ.ɺ., ʐʤʠʛʠʨʠʣʦʚ ɸ.ʇ. ɿʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤʢʦʚ 

ʣʝʪʥʝʡ ʢʝʪʳ (Oncorhynchus keta) ʨ. ɸʤʫʨ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ // ʀʟʚʝʩʪʠʷ ʊʀʅʈʆ. ï ʊ. 184. ï 

2016. ï ʉ. 70ï81. 

6. ʈʝʰʝʥʠʷ ʢʦʤʠʩʩʠʡ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʜʦʙʳʯʠ (ʚʳʣʦʚʘ) ʘʥʘʜʨʦʤʥʳʭ ʚʠʜʦʚ ʨʳʙ [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 2017. ï URL: http://www.atu-fishcom.ru/protocols-for-anadromous/in-

khabarovsk-territory/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.01.2018). 

7. ʉʪʨʝʩʩ, ʧʨʦʤʳʩʝʣ, ʩʘʨʜʠʥʳ ʠ ʧʦʪʝʧʣʝʥʠʝ ï ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʣʦʩʦʩʝʡ ʦʙʩʫʞʜʘʶʪ 

ʚ ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].  ï URL: http://fish.gov.ru/press-tsentr/obzor-smi/20303-

stress-promysel-sardiny-i-poteplenie-problemy-i-perspektivy-lososej-obsuzhdayut-v-yuzhno-

sakhalinske (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 29.01.2018). 

7. ʆʩʪʨʦʚʩʢʠʡ ɺ.ʀ., ʇʦʜʦʨʦʞʥʶʢ ɽ.ɺ., ʐʤʠʛʠʨʠʣʦʚ ɸ.ʇ. ɿʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʪʦʤ-

ʢʦʚ ʦʩʝʥʥʝʡ ʢʝʪʳ (ʆncorhynchus keta) ʨ. ɸʤʫʨ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ // ʀʟʚʝʩʪʠʷ ʊʀʅʈʆ. ï 

2015. ï ʊ. 183. ï ʉ. 41ï50.   



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

 

146 

ʋɼʂ37.035.3: 629.5.023 

 

ɼ.ʇ. ʗʩʪʨʝʙʦʚ  
 

ʂʘʤʯʘʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 683003 

e-mail:restart1101@mail.ru 

 

ʆ ʉʆɿɼɸʅʀʀ ʉʊʋɼɽʅʏɽʉʂʀʍ ʆʊʈʗɼʆɺ ʅɸ ʉʋɼɸʍ ʂɸʄʏɸʊʉʂʆɻʆ ʌʃʆʊɸ 
 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 9.056-75 ʠ ʈɿʂ-ʅʂ-2001 ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

(ʕʍɿ) ʦʪ ʢʦʨʨʦʟʠʠ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʝʡ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʢʣʘ-

ʜʳʚʘʝʪʩʷ ʠʟ ʨʘʙʦʪ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʕʍɿ ʚ ʧʝʨʠʦʜ ʜʦʢʦʚʘʥʠʷ ʩʫʜʥʘ (ʢʦʨʘʙʣʷ) ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʦʩʤʦʪʨʦʚ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ). ʂʦʥʪʨʦʣʴ ʩʚʦʜʠʪʩʷ ʢ ʠʟʤʝʨʝʥʠʶ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʢʦʨ-

ʧʫʩʦʤ ʩʫʜʥʘ ʠ ʵʣʝʢʪʨʦʜʦʤ ʩʨʘʚʥʝʥʠʷ [1, 2]. ʕʢʠʧʘʞʠ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ ʵʢʩʧʣʫʘʪʘʮʠʝʡ 

ʩʠʩʪʝʤ ʕʍɿ ʥʝ ʟʘʥʠʤʘʶʪʩʷ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ (ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ) ʠ ʩʫʙʲʝʢʪʠʚ-

ʥʳʤ (ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʛʦʪʦʚʢʠ) ʧʨʠʯʠʥʘʤ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʕʍɿ ʩʦʭʨʘʥʷʝʪʩʷ  

ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ ʜʦʢʦʚʘʥʠʷʤʠ ʩʫʜʦʚ [3]. ʈʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ  

ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʢʦʨʧʫʩʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʤʦʨʩʢʠʭ ʨʳʙʦʧʨʦʤʳʩʣʦʚʳʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ, ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʱʠʭ 

ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʜʦʢʦʚʘʥʠʷ ʩʫʜʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʨʦʟʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʧʦʪʝʥʮʠʘʣ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʟʘʱʠʪʘ 

ʢʦʨʧʫʩʘ. 
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ABOUT STUDENT TEAMS FOR VESSELS OF THE KAMCHATKA FLEET  
 

Under the State Standard 9.056-75 and the manual RZK NK-2001 the efficiency of electrochemical protec-

tion systems from corrosion of vessels is provided with its high-quality exploitation.  It consists of rework of elec-

trochemical protection system elements during docking and maintenance (scan, regulation and control). The quali-

ty procedure includes taking a measurement of potential difference between hull and reference electrode [1, 2]. 

Crews of Kamchatka fleet donôt practice exploitation of electrochemical protection systems because of objective 

reasons (absence of required technology) and subjective ones (absence of training). At the same time they consid-

er that the efficiency of electrochemical protection systems remains between dockings [3]. The work is aimed at 

improving technical facilities and scientific and methodological foundations that provide the required level of reli-

ability of hull structures of fishing, transport, cargo and passenger vessels, as well as allow establishing the opti-

mal period of docking of vessels. 

 

Key words: corrosion monitoring, vessel hull potential, hull electrochemical protection. 

 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ ʦʪ ʢʦʨʨʦʟʠʠ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʠʥʪʝʥʩʠʚʥʘʷ ʢʦʨʨʦʟʠʷ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤ ʧʦʪʝʨʷʤ, ʠʟʤʝʨʷʝʤʳʤ ʚ ʤʠʣʣʠʘʨʜʘʭ ʨʫʙʣʝʡ, ʠ ʩʥʠʞʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ [3]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʩʫʜʘʭ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʠ ʤʝʪʦʜʦʚ ʢʦʨʨʦʟʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʇʣʘʥʠʨʫʝʤʦʝ ʧʨʦ-

ʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ. 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʝ 84 ʩʫʜʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʪʦʧʣʝʥʥʦʤ ʠʣʠ ʧʦʣʫʟʘʪʦʧʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʷʚʣʷʶʪʩʷ ʘʚʘʨʠʡʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ 2018 ʛ. ʟʘʪʦʥʫʣʦ 85 ʩʫʜʥʦ, 

ʦʜʥʘʢʦ ʧʨʦʙʣʝʤʫ ʘʚʘʨʠʡʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ɸʚʘʯʠʥʩʢʦʡ ʛʫʙʳ ʥʠʢʪʦ ʥʝ ʨʝʰʘʝʪ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ 

ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 314 ʦʪ 15.04.2014 ʛ. ʠ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ 

 ̄2402 ʦʪ 29.11.2014 ʛ., ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʪʴ ʚ ʂʘʤʯʘʪʩʢʦʤ ʢʨʘʝ ʩʪʫʜʝʥʯʝʩʢʠʡ ʦʪʨʷʜ, ʟʘʥʠʤʘʶ-

ʱʠʡʩʷ ʧʨʦʙʣʝʤʦʡ ʟʘʱʠʪʳ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʦʪ ʢʦʨʨʦʟʠʠ. ʇʨʦʪʦʪʠʧ ʵʪʦʛʦ ʦʪʨʷʜʘ ʫʞʝ ʩʦʟʜʘʥ 

ʥʘ ʤʦʨʝʭʦʜʥʦʤ ʬʘʢʫʣʴʪʝʪʝ (ʄʌ) ʂʘʤʯʘʪɻʊʋ, ʚ ʥʝʛʦ ʚʭʦʜʷʪ ʢʫʨʩʘʥʪʳ ʄʌ (ʗʩʪʨʝʙʦʚ ɼ.ʇ., 

ɽʱʝʥʢʦ ɼ.ɺ., ɼʫʨʦʚ ɼ.ɽ.) ʠ ʩʪʫʜʝʥʪʳ ʬʘʢʫʣʴʪʝʪʘ ʟʘʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɿʆ) (ʑʝʣʢʘʥʦʚ ɺ.ɺ., 

ɺʝʪʨʦʚ ɺ.ʇ.) ʅʘ ʙʘʟʝ ʤʦʨʝʭʦʜʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʥʘ ʤʦʨʝ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʦʩʪʠʞʝʥʠʡ ʢʫʨʩʘʥʪʦʚ ʄʌ çʂʘʤʯʘʪɻʊʋè ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʘʪʝʥʪʘʤʠ ʈʌ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ. 
 

   
 

ʇʦʣʫʯʝʥʥʳʝ ʄʌ ʧʘʪʝʥʪʳ ʈʌ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʨʩʘʥʪʳ ʄʌ ʧʨʠʩʪʫʧʠʣʠ ʢ ʩʦʟʜʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

çʉʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʢʦʨʨʦʟʠʠ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷè, ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʵʪʠʭ ʩʠʩʪʝʤ ʧʨʠʣʘʛʘʝʪʩʷ ʚ ʪʘʙʣʠʮʝ. 
ʊʘʙʣʠʮʘ 

ʉʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʂʘʤʯʘʪʩʢʦʛʦ ʢʨʘʷ ʜʦ ʠ ʧʦʩʣʝ ʨʝʤʦʥʪʘ 

ɼʘʪʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ ʈʝʟʫʣʴʪʘʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 

16.10.17 "ʇɾʉ-219" ʆʪʣʠʯʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

16.10.17 "ʉʈ-77" 
ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʙʳʣ ʚ ʜʦʢʝ 2014 ʛ.) 

16.10.17 "ɸʣʘʤʙʘʡ" 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʙʳʣ ʚ ʨʝʤʦʥʪʝ ʚ 90-ʭ ʛ.) 

10.10.17 ʉʈʊ "ɹʨʘʩʪʮʝʚ" ʆʪʣʠʯʥʦ 

12.05.17 ʄʈʉ-024 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʄʈʉ-114 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʄʈʉ-049 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʄʈʉ -039 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʄʈʉ-326 ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.05.17 ʂʘʪʝʨ "ʄʘʷʢ" 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

19.04.17 ʄʈʉ-324 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

19.04.17 ʄʈʉ-120 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

13.07.17 "ʄʘʨʠʥʉʪʘʨ" 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.09.17 ʄʈʉ-150 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 



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

ɼʘʪʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʅʘʟʚʘʥʠʝ ʩʫʜʥʘ ʈʝʟʫʣʴʪʘʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 

12.09.17 ʄʈʉ-020 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

12.09.17 ʄʈʉ-343 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

ʇʝʨʠʦʜ ʩ 1.06.17 ʧʦ 09.09.17 ʂʘʪʝʨ "ʈʋʄ 52-22" 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ  

(ʧʦʩʣʝ ʨʝʤʦʥʪʘ) 

ʇʝʨʠʦʜ ʩ 17.01.17 ʧʦ 04.04.17 ɹɸʊʄ "ʄʠʭʘʠʣ ʉʪʘʨʠʮʳʥ" ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʜʦ ʨʝʤʦʥʪʘ) 

ʈʉ-300 "ɸʢʩʘʢʦʚʦ" 16.11.17 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʜʦ ʨʝʤʦʥʪʘ) 

ʈʉ-300 "ʇʨʦʩʪʦʨʥʳʡ" 25.11.17 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ (ʜʦ ʨʝʤʦʥʪʘ) 

ʈʉ-300 "ʄʠʨʥʳʡ" 21.11.17ï4.11.17 ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

 
ʀʟ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʨʥʦ 60% ʩʫʜʦʚ ʥʝ ʩʥʘʙʞʝʥʦ ʥʘʜʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ ʦʪ ʢʦʨʨʦʟʠʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʦʨʧʫʩʘ ʠ ʟʘʪʦʧʣʝʥʠʶ ʩʫʜʥʘ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧ. 2.1.2 ʇʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩʫʜʦʚ-

ʣʘʜʝʣʴʮʘʤʠ. 

ɸʚʪʦʨʦʤ ʠ ʝʛʦ ʢʦʤʘʥʜʦʡ ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʫʜʦʢʦʨʧʫʩʥʳʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʤʦʨʩʢʦʡ ʚʦʜʳ) ʥʘ ʩʫ-

ʜʘʭ ʚʦ ʚʨʝʤʷ  ʠʭ ʩʪʦʷʥʢʠ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʦʪ ʢʦʨʨʦʟʠʠ ʧʨʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʤ ʩʪʦʷʥʦʯ-

ʥʦʤ ʨʝʞʠʤʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʫʜʝʥʯʝʩʢʠʭ ʦʪʨʷʜʦʚ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʷʚʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʫʜʦʨʝ-

ʤʦʥʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʩʫʜʦʨʝʤʦʥʪʘ ʥʘ ʂʘʤʯʘʪʢʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʚʳ-

ʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʧʨʘʢʪʠʢʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ ʚʥʝʜʨʠʪʴ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʦʪ ʢʦʨʨʦʟʠʠ 

ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʫʜʘʭ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʟʘʱʠʪʳ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʢʠʧʘʞʘʤʠ ʩʫʜʦʚ ʠ ʢʦʨʘʙʣʝʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʩʠʩʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʠ  ʧʨʠʝʤʢʝ ʵʪʠʭ ʩʠʩʪʝʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɺʥʝʜʨʝʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʢʦʥʪʨʦʣʷ ʩʠʩʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ ʩʪʘʣʴ-

ʥʳʭ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ ʢʘʤʯʘʪʩʢʦʛʦ ʬʣʦʪʘ / ʆ.ɸ. ɹʝʣʦʚ, ɺ.ɸ. ʐʚʝʮʦʚ, ɼ.ʇ. ʗʩʪʨʝʙʦʚ, ʆ.ɸ. ɹʝʣʘʚʠʥʘ, 

ɼ.ɺ. ʐʫʥʴʢʠʥ // ɺʝʩʪʥʠʢ ʂʘʤʯʘʪ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪʘ. ï 2017. ï ˉ 39. ï ʉ. 6ï11. 

2. ʆʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʦʩʤʦʪʨʘ ʩʠʩʪʝʤ ʧʨʦʪʝʢʪʦʨʥʦʡ ʟʘʱʠʪʳ 

ʩʪʘʣʴʥʳʭ ʢʦʨʧʫʩʦʚ ʩʫʜʦʚ  /  ɺ.ɸ. ʐʚʝʮʦʚ, ʆ.ɸ. ɹʝʣʦʚ, ʆ.ɸ. ɹʝʣʘʚʠʥʘ, ɼ.ʇ. ʗʩʪʨʝʙʦʚ // ɺʝʩʪʥʠʢ 

ɸɻʊʋ. ʉʝʨʠʷ ʄʦʨʩʢʘʷ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ. ï 2017. ï ˉ 1. ï ʉ. 29ï38. 

3. ɹʝʣʦʚ ʆ.ɸ., ʐʚʝʮʦʚ ɺ.ɸ., ʗʩʪʨʝʙʦʚ ɼ.ʇ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ï  2017. ï 

ˉ 1(82). ï ʉ. 41ï48. 
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ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʇʀʑɽɺʆʁ ʇʈʆɼʋʂʎʀʀ  

ʀɿ ɹʋʈʆʁ ɺʆɼʆʈʆʉʃʀ ʉɸʍɸʈʀʅʓ ʗʇʆʅʉʂʆʁ  

(SAʉCHARINA JAPONICA) 

 
ʇʨʦʚʝʜʝʥ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ: ʩʫʰʝʥʦʡ ʙʫʨʦʡ ʚʦʜʦʨʦʩʣʠ ʩʘ-

ʭʘʨʠʥʳ ʷʧʦʥʩʢʦʡ (Saʩcharina japonica) ʠ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʥʝʝ ʧʨʦʜʫʢʪʘ ï ʙʠʦʛʝʣʷ. ʆʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪ-

ʩʪʚʠʝ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʢʣʦʩʪʨʠʜʠʡ) ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʩʘʭʘʨʠʥʳ ʷʧʦʥʩʢʦʡ ʠ ʠʟʛʦʪʦʚʣʝʥ-

ʥʦʛʦ ʠʟ ʥʝʝ ʧʨʦʜʫʢʪʘ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʩʢʠʝ ʚʦʜʦʨʦʩʣʠ, ʩʘʭʘʨʠʥʘ ʷʧʦʥʩʢʘʷ, ʙʠʦʛʝʣʴ ʠʟ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʢʣʦʩʪʨʠʜʠʠ. 
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MICROBIOLOGICAL EVALUATION OF FOOD PRODUCTS  

FROM BROWN SEAWEED OF SAʉCHARINA JAPONICA 
 

The microbiological analysis of food products: dried brown alga Saccharina japonica and biogel from brown 

seaweed is given. The presence of anaerobic microorganisms (Clostridium) in selected samples of Saʩcharina 

japonica and the biogel from brown seaweed is revealed. 
 

Key words: seaweed, Saʩcharina japonica, biogel from brown seaweed, Clostridium. 
 

 

ʄʦʨʩʢʠʝ ʚʦʜʦʨʦʩʣʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-

ʱʝʩʪʚ ʫʥʠʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʠʟ ʚʦʜʦʨʦʩʣʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʚʠʜʝ ɹɸɼ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʙʠʦʛʝʣʴ ʠʟ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʦʩʦʙʝʥʥʦ çʃʘʤʠʥʘʣʴ-ʙʠʦʛʝʣʴ 

ʠʟ ʤʦʨʩʢʦʡ ʢʘʧʫʩʪʳè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ 

ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ (ʊʋ 9284-175-00472012-2015). ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʳ-

ʨʴʷ ʜʣʷ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʊʈ ʊʉ 021/2011 çʆ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè, ʘ ʪʘʢʞʝ ʊʈ ɽɸʕʉ 040/2016 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʳʙʳ ʠ ʨʳʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠè. ɹʝʟʦʧʘʩʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʦ-

ʜʝʨʞʘʪ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠʣʠ ʩʦʜʝʨʞʘʪ ʠʭ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʜʦʧʫʩʪʠʤʳʭ ʩʘʥʠʪʘʨʥʳʤʠ ʥʦʨʤʘʤʠ 

ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʊʈ ʊʉ 021/2011. ʉʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʦʜʦ-

ʨʦʩʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʂʄɸʌɸʥʄ, ɹʂɻʇ, ʩʘʣʴʤʦʥʝʣʣʳ, ʧʣʝʩʝʥʠ. ʕʪʠ 

ʞʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʨʦʜʫʢʮʠʠ ʠʟ ʚʦʜʦʨʦʩʣʝʡ. ʆʜʥʘʢʦ ʚ ʧʝʨʝʯʥʝ 

ʧʨʦʜʫʢʮʠʠ, ʫʧʦʤʷʥʫʪʦʡ ʚ ʊʈ ʊʉ 021/2011, ʦʪʩʫʪʩʪʚʫʝʪ ʪʘʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʢʘʢ ʧʘʩʪʝʨʠʟʦʚʘʥʥʘʷ 
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ʧʨʦʜʫʢʮʠʷ ʠʟ ʤʦʨʩʢʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʂ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʠ ʦʪʥʦʩʠʪʩʷ çʃʘʤʠʥʘʣʴ-ʙʠʦʛʝʣʴ 

ʠʟ ʤʦʨʩʢʦʡ ʢʘʧʫʩʪʳè. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʨʝʞʠʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʭʨʘʥʝʥʠʷ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ ʤʦ-

ʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʟʚʠʪʠʝ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʧʝʨʝʯʝʥʴ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʊʈ ʊʉ 021/2011. ʅʝʢʦʪʦʨʳʝ ʠʟ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ, ʥʘʧʨʠʤʝʨ, ʦʪʜʝʣʴ-

ʥʳʝ ʚʠʜʳ ʢʣʦʩʪʨʠʜʠʡ, ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʦ ʧʘʪʦʛʝʥʥʳʤʠ. ʆʧʨʝʜʝʣʝʥʠʶ ʪʘʢʦʛʦ ʨʦʜʘ ʙʘʢʪʝʨʠʡ 

ʚ ʧʨʦʜʫʢʮʠʠ ʠʟ ʚʦʜʦʨʦʩʣʝʡ ʠ ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʨʘʙʦʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʙʫ-

ʨʦʡ ʚʦʜʦʨʦʩʣʠ ʩʘʭʘʨʠʥʳ ʷʧʦʥʩʢʦʡ (Saʩcharina japonica): ʚʦʜʦʨʦʩʣʠ ʰʠʥʢʦʚʘʥʥʳʝ ʩʫʰʝʥʳʝ  

ʠ çʃʘʤʠʥʘʣʴ-ʙʠʦʛʝʣʴ ʠʟ ʤʦʨʩʢʦʡ ʢʘʧʫʩʪʳè.  

ʉʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʚʦʜʦʨʦʩʣʝʡ ʠ ʧʨʦʜʫʢʮʠʠ ʠʟ ʥʠʭ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʊʈ ʊʉ 021/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè ʧʦ ɻʆʉʊ 10444.15-94, ɻʆʉʊ 

31747-2012, ɻʆʉʊ 31659-2012, ɻʆʉʊ 10444.12-2013, ɻʆʉʊ 29185-2014. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʄʦʨʩʢʠʝ ʚʦʜʦʨʦʩʣʠ ʠ ʙʘʢʪʝʨʠʠ ʩʦʩʫʱʝʩʪʚʦʚʘʣʠ, ʥʘʯʠʥʘʷ ʩ ʨʘʥʥʠʭ ʩʪʘʜʠʡ ʵʚʦʣʶʮʠʠ. ɺ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʠ ʤʝʪʘʙʦʣʠʟʤ ʜʨʫʛ ʜʨʫʛʘ [1].  

ʅʘ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʷʭ, ʥʘʧʨʠʤʝʨ, ʦʙʥʘʨʫʞʝʥʳ ʙʘʢʪʝʨʠʠ ʠʟ ʨʦʜʦʚ Cytophaga ʠ 

Alteromonas/Pseudoalteromonas [2]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʥʘ ʚʦʜʦʨʦʩʣʷʭ, ʘʥʘʣʠʟ ʚʦʜʦʨʦʩʣʝʡ ʢʘʢ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʴʢʦ 

ʰʪʘʤʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʥʝʩʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʚʦʜʦʨʦʩʣʝʡ ʧʦʩʣʝ ʠʭ ʠʟʲʷʪʠʷ ʠʟ 

ʚʦʜʥʦʡ ʩʨʝʜʳ (ʄɸʌɸʥʄ, ɹʂɻʇ, ʩʘʣʴʤʦʥʝʣʣʳ, ʩʪʘʬʠʣʦʢʦʢʢ, ʧʣʝʩʝʥʠ). ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʦʙʨʘʟʮʦʚ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʤʦʨʝʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʨʩʢʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ [3]. 

ʃʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʳ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʣʝʩʝʥʝʡ, ʯʪʦ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʟʘʛʦʪʦʚʢʦʡ ʠ ʭʨʘʥʝʥʠʝʤ ʚʦʜʦʨʦʩʣʝʡ.  

ʂ ʦʩʦʙʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʧʘʩʪʝʨʠʟʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ ʥʘʨʷʜʫ 

ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʦʧʨʝʜʝʣʷʶʪ ʝʱʝ ʠ ʘʥʘʵʨʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ ʢʣʦʩʪʨʠʜʠʠ. ʆʜʥʘʢʦ, ʢʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʜʦ ʩʠʭ ʧʦʨ ʚ ʨʝʛ-

ʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ (ʊʈ ʊʉ 021/2011, ʊʈ ɽɸʕʉ 040/2016) ʚ ʧʝʨʝʯʥʝ ʧʨʦʜʫʢʮʠʠ ʦʪʩʫʪʩʪ-

ʚʫʝʪ ʪʘʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʢʘʢ ʧʘʩʪʝʨʠʟʦʚʘʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠʟ ʤʦʨʩʢʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʇʦʵʪʦʤʫ 

ʥʠ ʩʳʨʴʝ, ʥʠ ʧʨʦʜʫʢʮʠʷ ʠʟ ʚʦʜʦʨʦʩʣʝʡ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʦʥʪʨʦʣʶ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʥʘʵʨʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʤʳ 

ʪʘʢʞʝ ʦʪʥʝʩʣʠ ʢ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʤ ʢʣʦʩʪʨʠʜʠʷʤ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʦ ʤʥʦʛʠʭ ʧʘʨʪʠʷʭ 

ʤʦʨʩʢʦʡ ʢʘʧʫʩʪʳ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʨʩʢʦʡ ʢʘʧʫʩʪʳ ʰʠʥʢʦʚʘʥʥʦʡ ʩʫʰʝʥʦʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ 
ʂʄɸʌɸʥʄ, 

ʂʆɽ/ʛ, ʥʝ ʙʦʣʝʝ 

ɹɻʂʇ, 

ʚ 1 ʛ 

ʉʘʣʴʤʦʥʝʣʣʳ 

ʚ 25 ʛ 

ʇʣʝʩʝʥʠ, 

ʂʆɽ/ʛ, 

ʥʝ ʙʦʣʝʝ 

ʉʫʣʴʬʠʪ-

ʨʝʜʫʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ ʚ 1,0 ʛ 

ʃʘʤʠʥʘʨʠʷ ʰʠʥʢʦʚʘʥʥʘʷ 

ʩʫʰʝʥʘʷ (ʆʆʆ çʅʠʢʘè, 

ʦ. ʉʘʭʘʣʠʥ) 

5,0Ĭ102 
ʅʝ  

ʦʙʥʘʨ. 
ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. ʆʙʥʘʨ. 

çʃʘʤʠʥʘʨʠʷ ʰʠʥʢʦʚʘʥʥʘʷ 

ʩʫʰʝʥʘʷè (ʀʇ çʂ.ʀ. ʄʠʭʦ-

ʣʘʧè, ʇʨʠʤʦʨʴʝ) 

1,0Ĭ104 
ʅʝ  

ʦʙʥʘʨ. 
ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. 

2,4Ĭ102 
ʅʝ  

ʦʙʥʘʨ. 
ʅʝ ʦʙʥʘʨ. 1,4Ĭ102 ʆʙʥʘʨ. 

7,0Ĭ103 
ʅʝ  

ʦʙʥʘʨ. 
ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. 

ʄʦʨʩʢʘʷ ʢʘʧʫʩʪʘ ʩʫʰʝʥʘʷ 

ʰʠʥʢʦʚʘʥʥʘʷ (ʆʆʆ ʅʇʂ 

çɼʘʣʴʢʦʨʤè, ʇʨʠʤʦʨʴʝ) 

2,2Ĭ103 
ʅʝ  

ʦʙʥʘʨ. 
ʅʝ ʦʙʥʘʨ. 1,1Ĭ102 ʆʙʥʘʨ. 

ɼʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʧʦ 

ʊʈ ʊʉ 021/2011 
5,0Ĭ104 ʅʝ ʜʦʧ. ʅʝ ʜʦʧ. 100 ï 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʦʩʪʨʠʜʠʡ ʚ ʧʨʦʜʫʢʪʝ 

çʃʘʤʠʥʘʣʴè. çʃʘʤʠʥʘʣʴè ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʚʦʜʦʨʦʩʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʣʦʩʪʨʠ-

ʜʠʠ. ʉʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʡ çʃʘʤʠʥʘʣʴè ʙʳʣ ʚʳʜʝʨʞʘʥ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37
ʦ
ʉ 

ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʤʥʦʞʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʠʦʛʝʣʷ çʃʘʤʠʥʘʣʴè  

ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʨʦʜʫʢʪʘ 

ʋʩʣʦʚʠʷ  

ʭʨʘʥʝʥʠʷ 

ʂʄɸʌɸʥʄ, 

ʂʆɽ/ʛ 

ɹɻʂʇ, 

ʚ 1 ʛ 

ʉʘʣʴʤʦ- 

ʥʝʣʣʳ 

ʚ 25 ʛ 

ʇʣʝʩʝʥʠ, 

ʂʆɽ/ʛ, 

ʥʝ ʙʦʣʝʝ 

ʉʫʣʴʬʠʪ-

ʨʝʜʫʮʠʨʫʶʱʠʝ 

ʢʣʦʩʪʨʠʜʠʠ 

ʚ 1,0 ʛ 

ʃʘʤʠʥʘʨʠʷ  

ʐʠʥʢʦʚʘʥʥʘʷ (ʆʆʆ  

çʅʠʢʘè, ʦ. ʉʘʭʘʣʠʥ) 

ï 5,0Ĭ102 ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. ʆʙʥʘʨ. 

ɼʦʧʫʩʪʠʤʳʡ  

ʫʨʦʚʝʥʴ ʧʦ 

ʊʈ ʊʉ 021/2011 

ï 5,0Ĭ104 ʅʝ ʜʦʧ. ʅʝ ʜʦʧ. 100 ï 

çʃʘʤʠʥʘʣʴè 
ʉʚʝʞʝʧʨʠ-

ʛʦʪʦʚʣʝʥʥʳʡ 
6 ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. ʆʙʥʘʨ. 

çʃʘʤʠʥʘʣʴè 
37ʦʉ, 

7 ʩʫʪʦʢ 
5,4Ĭ105 ʅʝ ʦʙʥʘʨ. ʅʝ ʦʙʥʘʨ. 140 ʆʙʥʘʨ. 

ɼʦʧʫʩʪʠʤʳʡ  

ʫʨʦʚʝʥʴ ʧʦ 
ʊʋ 9284-175-

00472012-2015 

ï 5,0Ĭ103 ʅʝ ʜʦʧ. ʅʝ ʜʦʧ. ï ï 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʣʦʩʪʨʠʜʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʙʦʠʭ ʦʙʨʘʟʮʘʭ 

çʃʘʤʠʥʘʣʷè. ɺ çʃʘʤʠʥʘʣʝè, ʭʨʘʥʠʚʰʝʤʩʷ 7 ʩʫʪ ʧʨʠ 37
ʦ
ʉ, ʂʄɸʌɸʥʄ ʙʳʣʦ ʥʘ 5 ʧʦʨʷʜʢʦʚ ʚʳʰʝ, 

ʯʝʤ ʚ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʦʤ çʃʘʤʠʥʘʣʝè, ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʨʠʟʥʘʢʠ ʧʦʨʯʠ (ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ 

ʠ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʦʜʫʢʪʝ çʃʘʤʠʥʘʣʴè ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʘʥʘʵʨʦʙʥʳʝ 

ʢʣʦʩʪʨʠʜʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʫʥʠʯʪʦʞʘʶʪʩʷ ʧʨʠ ʧʘʩʪʝʨʠʟʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʩʣʫʯʘʝ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ. 

ʈʦʜ Clostridium ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 100 ʚʠʜʦʚ ʩʘʧʨʦʬʠʪʥʳʭ ʠ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʘʢʠʭ ʦʧʘʩʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʠʱʝʚʳʭ ʠʥʪʦʢʩʠʢʘʮʠʡ, ʢʘʢ Clostridium botulinum [4]. ɺ ʦʩʥʦʚʝ ʧʘ-

ʪʦʛʝʥʥʦʩʪʠ ʢʣʦʩʪʨʠʜʠʡ ʣʝʞʠʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠ ʚʳʜʝʣʷʪʴ ʠʟ ʢʣʝʪʢʠ ʚʳʩʦʢʦʵʬ-

ʬʝʢʪʠʚʥʳʝ ʪʦʢʩʠʥʳ. ɼʣʷ ʙʘʢʪʝʨʠʡ ʵʪʦʛʦ ʨʦʜʘ ʭʘʨʘʢʪʝʨʥʦ ʦʙʠʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʛʘʟʘ ʧʨʠ ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʠ [5]. ʂ ʨʦʜʫ Clostridium ʦʪʥʦʩʷʪʩʷ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʨʥʦ ʥʘ 90% ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʦʤ Clostridium perfringens. ʇʦʵʪʦʤʫ, ʛʦʚʦʨʷ ʦ ʩʫʣʴʬʠʪʨʝʜʫ-

ʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʷʭ, ʦʙʳʯʥʦ ʠʤʝʶʪ ʚ ʚʠʜʫ ʠʤʝʥʥʦ ʵʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, 7% ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ ʩʚʷʟʘʥʳ ʩ ʟʘʨʘʞʝʥʠʝʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ C. perfringens.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Clostridium ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦ-

ʨʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʠʥʦʛʜʘ ʠʭ ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʘ ʢʦʞʝ ʠ ʚ ʧʦʣʦʩʪʠ ʨʪʘ. ʇʦ ʧʦʩʣʝʜ-

ʥʠʤ ʜʘʥʥʳʤ ʜʚʘ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤʤʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʚʦʜʦ-

ʨʦʩʣʝʡ ʠ ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʬʘʟʥʦʛʦ ʧʦʜʭʦʜʘ [6]. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʰʪʘʤʤʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʩʭʦʜʩʪʚʦ 

99,7%) ʠ ʩ Clostridium tyrobutyricum (96,5%). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʰʪʘʤʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʥʦʚʳʡ ʚʠʜ ʨʦʜʘ Clostridium, ʩ ʧʨʝʜʣʘʛʘʝʤʳʤ ʥʘʟʚʘʥʠʝʤ Clostridium algifaecis sp. 

ʇʨʠʩʫʪʩʪʚʠʝ ʢʣʦʩʪʨʠʜʠʡ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʪʠʧʘ ʩʫʰʝʥʳʭ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ ʪʨʫʜʥʦ 

ʦʙʲʷʩʥʠʪʴ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʢʣʦʩʪʨʠʜʠʡ. ʉʚʷʟʘʥʦ ʵʪʦ  

ʩ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʚ ʨʘʡʦʥʝ ʜʦʙʳʯʠ ʩʘʭʘʨʠʥʳ ʷʧʦʥʩʢʦʡ ʠʣʠ ʥʝʩʦ-

ʙʣʶʜʝʥʠʝʤ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʚʦ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠʟ ʥʝʝ, ʧʦʢʘʞʫʪ 

ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʣʫʯʘʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʣʠʯʠʷ ʢʣʦʩʪʨʠʜʠʡ ʚ ʩʳʨʴʝ, ʚ ʩʚʷʟʠ ʩ ʠʟ-

ʤʝʥʠʚʰʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʜʘʣʴʥʝʚʦʩʪʦʯ-

ʥʳʭ ʤʦʨʝʡ, ʚʦʟʤʦʞʥʦ ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʘʥʘʣʠʟʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʩʢʦ-

ʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠʣʠ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ  

ʠʟ ʥʝʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʚʘʢʫʫʤʥʦʡ ʫʧʘʢʦʚʢʝ ʙʝʟ ʧʨʠʩʫʪʩʪʚʠʷ ʢʦʥ-

ʩʝʨʚʘʥʪʦʚ.  
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RELEASE OF ENZYMES FROM WASTES OF AQUATIC ANIMALS  

 
The existing technologies for the isolation of enzymes from aquatic organisms and the technology of deep 

processing of wastes with obtaining of enzyme preparation are represented. The technological schemes of produc-

tion processes are described. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʦʙʨʘʟʫʶʪʩʷ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʥʘ-

ʧʨʘʚʣʷʶʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚʦʡ ʤʫʢʠ. ʇʨʠ ʵʪʦʤ ʪʝʨʷʝʪʩʷ ʪʘʢʘʷ ʮʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʢʘʢ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʙʝʣʢʠ, ʠʟ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʠʟʚʣʝʢʘʪʴ ʬʝʨʤʝʥʪʳ  (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ 

ʬʝʨʤʝʥʪʳ).   

ʆʪʭʦʜʳ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʙʦʛʘʪʳʝ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʤʠ ʬʝʨʤʝʥʪʘʤʠ, ʷʚʣʷʶʪʩʷ 

ʜʦʩʪʫʧʥʳʤ ʠ ʜʝʰʝʚʳʤ ʩʳʨʴʝʤ. ʌʝʨʤʝʥʪʳ ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʠ ʧʦ-

ʵʪʦʤʫ ʥʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʦʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ  

(ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʩʦʣʘ ʨʳʙ, ʧʦʣʫʯʝʥʠʝ ʛʠʜʨʦʣʠʟʘʪʦʚ, ʩʪʚʦʨʘʞʠʚʘʥʠʝ ʤʦʣʦʢʘ ʠ ʪ. ʜ.). 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʩʚʷʟʘʥʳ 

ʩ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʝʨʤʝʥʪʦʚ. 

ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʬʝʨʤʝʥʪʳ ʨʳʙ ʤʘʣʦ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʚ ʨʳʙʥʦʡ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩ-

ʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʝʜʣʦʞʠʪʴ ʩʧʦʩʦʙ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʬʝʨ-

ʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʊʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʬʝʨʤʝʥʪʦʚ ʠʟ ʛʠʜʨʦʙʠʦʥʪʦʚ 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠʟ ʚʥʫʪ-

ʨʝʥʥʦʩʪʝʡ ʩʚʝʞʠʭ ʠʣʠ ʤʦʨʦʞʝʥʳʭ ʨʳʙ ʙʝʟ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʠʟʤʝʣʴʯʝʥʠʝ ʩʳ-

ʨʴʷ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʝʛʦ ʭʣʦʨʠʩʪʳʤ ʥʘʪʨʠʝʤ, ʚʳʜʝʨʞʠʚʘʥʠʝ ʩʳʨʴʷ ʧʨʠ 25
ʦ
ʉ ʚ ʪʝʯʝʥʠʝ 2ï3 ʯ 

ʠ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʨʅ ʠ ʦʪʜʝʣʝʥʠʝ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʬʝʨʤʝʥʪʘ ʮʝʥ-



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. ʆʜʥʘʢʦ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 2,9 ʝʜ/ʛ. 

ʆʪʩʫʪʩʪʚʫʝʪ ʩʪʘʜʠʷ ʦʯʠʩʪʢʠ ʦʪ ʙʘʣʣʘʩʪʥʳʭ ʙʝʣʢʦʚ, ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʦʣʠ [1]. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘ-

ʥʦʚ ʨʳʙ. ʀʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ ʧʦʜʚʝʨʛʘʶʪ ʘʚʪʦʣʠʟʫ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʳ ʧʨʠ ʛʠʜʨʦʤʦʜʫʣʝ 1:0,5 

ʧʨʠ ʨʅ 6,2 Ñ 0,2 ʚ ʪʝʯʝʥʠʝ 1ï5 ʯ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʚʪʦʣʠʟʘ ʞʠʜʢʠʡ ʘʚʪʦʣʠʟʘʪ, ʩʦʜʝʨʞʘʱʠʡ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ, ʦʪʜʝʣʷʶʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʠ ʧʦʜʚʝʨʛʘʶʪ ʦʯʠʩʪʢʝ ʠʟʦʧʨʦʧʠʣʦ-

ʚʳʤ ʩʧʠʨʪʦʤ ʧʨʠ ʛʠʜʨʦʤʦʜʫʣʝ 3:1 ʚ ʪʝʯʝʥʠʝ 30ï40 ʤʠʥ. ʇʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʯʠʩʪʢʠ ʞʠʜ-

ʢʠʡ ʬʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ʚʳʩʫʰʠʚʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 150ï180Áʉ ʚ ʪʝʯʝʥʠʝ 5ï8 ʩ. ʇʨʦʪʝʦʣʠ-

ʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 2,7 ʝʜ/ʛ [2]. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨ ʩʫʰʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʠʟʦʧʨʦʧʘʥʦʣʘ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʠʯʥʦʡ ʧʦʪʝʨʝ ʬʝʨʤʝʥʪʦʤ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ï ʢ ʪʝʨʤʦʠʥʘʢʪʠʚʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʢʦʣʣʘ-

ʛʝʥʘʟʳ, ʦʧʠʩʘʥʥʳʡ ʚ ʧʘʪʝʥʪʝ [3]. ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʘʟʳ ʠʩʧʦʣʴʟʫʶʪ ʛʝʧʘ-

ʪʦʧʘʥʢʨʝʘʩ ʧʨʦʤʳʩʣʦʚʳʭ ʢʨʘʙʦʚ, ʚʳʜʝʣʝʥʠʝ ʧʨʦʚʦʜʷʪ ʛʦʤʦʛʝʥʠʟʘʮʠʝʡ ʚ 0,1 ʄ ʘʮʝʪʘʪʝ ʘʤʤʦʥʠʷ 

ʧʨʠ ʨʅ 6,4. ɿʘʪʝʤ ʦʩʘʜʦʢ ʦʪʜʝʣʷʶʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 10000 ʦʙ/ʤʠʥ, ʢ ʩʫʧʝʨʥʘʪʘʥʪʫ ʜʦ-

ʙʘʚʣʷʶʪ ʩʫʣʴʬʘʪ ʘʤʤʦʥʠʷ 60% ʥʘʩʳʱʝʥʠʷ ʠ ʯʝʨʝʟ 20 ʯ ʩʥʦʚʘ ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ. ʇʦʣʫʯʝʥʥʳʡ 

ʦʩʘʜʦʢ (ʩʫʣʴʬʘʪ-ʧʘʩʪʘ) ʨʘʩʪʚʦʨʷʶʪ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʜʦ ʧʦʣʫʯʝʥʠʷ ʠʩʪʠʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʈʘʩʪʚʦʨ ʢʦʣʣʘʛʝʥʘʟʳ ʦʯʠʱʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 2-ʩʪʘʜʠʡʥʦʡ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʝʡ ʥʘ ʤʝʤʙʨʘʥʘʭ, 

ʦʪʩʝʢʘʶʱʠʭ ʧʨʠʤʝʩʥʳʝ ʚʝʱʝʩʪʚʘ. ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʨʘʩʪʚʦʨ ʢʦʥʮʝʥʪʨʠʨʫʶʪ 

ʥʘ ʧʦʣʦʚʦʣʦʢʦʥʥʦʡ ʤʝʤʙʨʘʥʝ ʩ ʟʘʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦ 15 ʢɼʘ. ʇʦʣʫʯʝʥʥʳʡ ʬʠʣʴʪʨʘʪ 

ʨʘʟʙʘʚʣʷʶʪ ʚʦʜʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:5ï10 ʠ ʧʦʜʚʝʨʛʘʶʪ ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʠ ʥʘ ʤʝʤʙʨʘʥʝ ʩ ʟʘʜʝʨ-

ʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 100 ʢɼʘ, ʟʘʪʝʤ ʬʠʣʴʪʨʘʪ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʥʘ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʦʡ 

ʤʝʤʙʨʘʥʝ ʩ ʟʘʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 15 ʢɼʘ. ʇʦʣʫʯʝʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʟʘʤʦʨʘʞʠʚʘʶʪ ʜʦ 

ʤʠʥʫʩ 40
ʦ
ʉ ʠ ʚʳʩʫʰʠʚʘʶʪ ʚ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʠʣʢʝ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʧʦʩʦʙʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʤʥʦʛʦʩʪʘʜʠʡʥʦʩʪʴ ʦʯʠʩʪʢʠ, ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʜʠʩʪʠʣ-

ʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʩʣʝʜʩʪʚʠʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ, ʧʝʨʝʭʦʜ ʚ ʬʠʣʴʪʨʘʪ ʩʪʘʙʠʣʠʟʠʨʫʶ-

ʱʠʭ ʘʛʝʥʪʦʚ, ʥʘʛʨʝʚ ʞʠʜʢʦʩʪʠ, ʤʥʦʛʦʢʨʘʪʥʦ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʦʤ ʘʧʧʘʨʘʪʝ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʥʘʪʫʨʘʮʠʠ ʬʝʨʤʝʥʪʘ. 

ʇʨʝʜʣʦʞʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʫʪʠʣʠʟʘʮʠʠ ʨʳʙʥʳʭ ʦʪʭʦʜʦʚ ʩ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʦʡ ʨʳʙʥʦʛʦ ʩʳʨʴʷ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʤʙʨʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʤʝʤʙʨʘʥ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʙʝʟ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʠ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ ʜʦʩʪʠʞʝʥʠʠ ʦʯʠʩʪʢʠ ʨʘʩʪʚʦʨʦʚ ʦʪ ʙʘʣ-

ʣʘʩʪʥʳʭ ʚʝʱʝʩʪʚ [4]. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʧʦʩʦʙ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʟʤʝʣʴʯʝʥʠʝ ʩʳʨʴʷ. ʀʟ-

ʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ ʧʦʜʚʝʨʛʘʶʪ ʵʢʩʪʨʘʢʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʩʪʚʦʨʘ NaCl ʧʨʠ ʛʠʜʨʦʤʦʜʫʣʝ 1:2,5 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʨʅ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 30ï40Áʉ ʚ ʪʝʯʝʥʠʝ 1ï2 ʯ.  

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʛʦʤʦʛʝʥʘʪ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʥʠ-

ʞʘʶʪ ʜʦ ʚʩʢʠʧʘʥʠʷ ʵʢʩʪʨʘʛʝʥʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʜʦ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʦʩʣʝ ʟʘ-

ʚʝʨʰʝʥʠʷ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʪʜʝʣʷʶʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʞʠʜʢʫʶ ʬʘʟʫ ʠ ʚʳʜʝʣʷʶʪ ʬʝʨʤʝʥʪ-

ʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ɼʣʷ ʵʪʦʛʦ ʞʠʜʢʫʶ ʬʘʟʫ ʥʘʧʨʘʚʣʷʶʪ ʚ ʛʠʜʨʦʮʠʢʣʦʥ ʩ ʧʦʣʫʧʨʦʥʠʮʘʝʤʦʡ 

ʤʝʤʙʨʘʥʦʡ [5], ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʝʪʣʝʥʠʝ ʬʝʨʤʝʥʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʦʯʠʩʪʢʘ ʦʪ ʤʠʢʨʦʬʣʦ-

ʨʳ. ɼʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʜʝʣʝʥʠʷ ʬʝʨʤʝʥʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ  ʚ ʞʠʜʢʦʩʪʴ, ʥʘʧʨʘʚ-

ʣʷʝʤʫʶ ʚ ʛʠʜʨʦʮʠʢʣʦʥ, ʜʦʙʘʚʣʷʶʪ ʜʨʦʙʣʝʥʳʡ ʣʝʜ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪʚʦʜʠʤʦʛʦ ʬʠʣʴʪʨʘʪʘ. ʕʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥʳ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʛʝʣʝʚʦʛʦ ʩʣʦʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʯʘʩʪʠʯʝʢ ʣʴʜʘ, ʘ ʪʘʢʞʝ ʧʦʥʠʞʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʩʪʚʦʨʘ, 

ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ. ʌʠʣʴʪʨʘʪ ʧʦʩʣʝ ʛʠʜʨʦʮʠʢʣʦʥʘ, ʚ ʢʦʪʦ-

ʨʦʤ ʥʘʭʦʜʷʪʩʷ ʬʝʨʤʝʥʪʳ, ʩʨʘʟʫ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʥʘ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʤʝʤʙʨʘʥʝ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʦʪʩʝʢʘʝʤʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 20 ʢɼʘ. ʇʦʣʫʯʝʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ 

ʩʪʘʥʜʘʨʪʠʟʠʨʫʶʪ ʠ ʚʳʩʫʰʠʚʘʶʪ ʚ ʣʠʦʬʠʣʴʥʦʡ ʩʫʰʠʣʢʝ. ɺʳʭʦʜ ʬʝʨʤʝʥʪʘ ʧʦ ʘʢʪʠʚʥʦʩʪʠ 68,2%, 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʤʝʥʝʝ 12,9 ʝʜ/ʛ. 

ʇʨʠʤʝʨ 1.  

50 ʢʛ ʚʥʫʪʨʝʥʥʦʩʪʝʡ ʛʦʨʙʫʰʠ ʠʟʤʝʣʴʯʘʣʠ, ʜʦʙʘʚʣʷʣʠ 3%-ʥʳʡ ʨʘʩʪʚʦʨ NaCl ʧʨʠ ʛʠʜʨʦʤʦʜʫ-

ʣʝ 1:2,5 ʠ ʪʝʤʧʝʨʘʪʫʨʝ 35
ʦ
ʉ ʠ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 80 ʤʠʥ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʪʨʘʛʠ-
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ʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʛʦʤʦʛʝʥʘʪ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʥʠʞʘʣʠ ʜʦ ʚʩʢʠʧʘʥʠʷ ʵʢʩ-

ʪʨʘʛʝʥʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʜʦ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʡ ʛʦʤʦʛʝʥʘʪ ʮʝʥʪʨʠ-

ʬʫʛʠʨʦʚʘʣʠ ʧʨʠ ʬʘʢʪʦʨʝ ʨʘʟʜʝʣʝʥʠʷ 10000g ʥʘ ʮʝʥʪʨʠʬʫʛʝ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. 

ɾʠʜʢʫʶ ʬʨʘʢʮʠʶ, ʩʦʜʝʨʞʘʱʫʶ ʬʝʨʤʝʥʪʳ, ʦʩʚʝʪʣʷʣʠ ʠ ʩʪʝʨʠʣʠʟʦʚʘʣʠ, ʧʨʦʧʫʩʢʘʷ ʯʝʨʝʟ ʛʠʜʨʦ-

ʮʠʢʣʦʥ ʩ ʚʩʪʨʦʝʥʥʦʡ ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʝʤʙʨʘʥʦʡ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʞʠʜʢʫʶ ʬʨʘʢʮʠʶ 

ʜʦʙʘʚʣʷʣʠ 2 ʢʛ ʤʝʣʢʦʜʨʦʙʣʝʥʦʛʦ ʣʴʜʘ. ʌʠʣʴʪʨʘʪ ʧʦʩʣʝ ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʝʤʙʨʘʥʳ ʩʨʘʟʫ 

ʧʦʜʘʚʘʣʠ ʥʘ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʝʜʠʥʝʥʘ ʩ ʛʠʜʨʦʮʠ-

ʢʣʦʥʦʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʘʷ ʩʪʝʨʠʣʴʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ. ʇʦ-

ʣʫʯʝʥʥʳʡ ʞʠʜʢʠʡ ʢʦʥʮʝʥʪʨʘʪ ʬʘʩʦʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʘʤʧʫʣʳ ʠʣʠ ʬʣʘʢʦʥʳ ʠ ʧʦʜʘʚʘʣʠ ʚ ʢʘʤʝʨʫ 

ʜʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʜʦ ʤʠʥʫʩ 28Áʉ ʠ ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʠʣʢʝ. 

ɺʳʭʦʜ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 65,2%, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 11,2 ʝʜ/ʛ. 

ʇʨʠʤʝʨ 2.  

10 ʢʛ ʚʥʫʪʨʝʥʥʦʩʪʝʡ ʛʦʨʙʫʰʠ ʟʘʤʦʨʘʞʠʚʘʣʠ ʜʦ ʤʠʥʫʩ 18Áʉ. ʉʳʨʴʝ ʠʟʤʝʣʴʯʘʣʠ ʜʦ ʩʦʩʪʦʷʥʠʷ 

ʩʪʨʫʞʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʠʥʫʩ 8ï10
ʦ
ʉ. ɺ ʠʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ ʜʦʙʘʚʣʷʣʠ 

0,03 ʄ HCl-ʙʫʬʝʨ ʜʦ ʨʅ 5,0 ʚ ʢʦʣʠʯʝʩʪʚʝ 20,5 ʜʤ
3
 ʠ ʪʝʤʧʝʨʘʪʫʨʝ 2ï5

ʦ
ʉ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝ-

ʰʠʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ 4 ʯ, ʟʘʪʝʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʠ ʞʠʜʢʫʶ ʬʨʘʢʮʠʶ ʦʯʠʱʘʣʠ, ʢʘʢ ʚ ʧʨʠʤʝʨʝ 1. 

ɺʳʭʦʜ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 72,4%, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 21,3 ʝʜ/ʛ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʣʦʞʝʥ ʩʧʦʩʦʙ ʫʪʠʣʠʟʘʮʠʠ ʞʠʜʢʠʭ ʦʪʭʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʤʙʨʘʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʦʢʘʟʘʥʳ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʬʝʨʤʝʥʪʦʚ ʠʟ ʙʝʣʢʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʤʙʨʘʥ ʜʘʝʪ ʚʳʭʦʜ ʜʦ 70%, ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʥʝ ʤʝʥʝʝ 20 ʝʜ./ʛ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʤʙʨʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʬʝʨʤʝʥʪʦʚ ʠʟ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʧʦ-

ʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʧʨʦʜʫʢʪʘ.  
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USING MINERAL WATERS AS GLAZING MEDIUM IN THE PRODUCTION  

OF FROZEN FILLET OF SOCKEYE SALMON  
 

The research has proved positive influence of carbonated water used as glazing liquid on organoleptic indica-

tors of the frozen sockeye fillet during storage. 

 

Key words: sockeye salmon (Oncorhynchus nerka), frozen fillet of sockeye salmon, carbonated mineral wa-

ter, organoleptic indicators. 

 

 

ʅʝʨʢʘ (Oncorhynchus nerka) ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦ-

ʩʦʩʝʡ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʡ ʧʨʦʭʦʜʥʦʡ ʵʧʠʧʝʣʘʛʠʯʝʩʢʠʡ (0ï250 ʤ) ʠ ʧʨʝʩʥʦʚʦʜʥʦ-ʦʟʝʨʥʳʡ ʘʨʢʪʠʯʝ-

ʩʢʦ-ʙʦʨʝʘʣʴʥʳʡ ʚʠʜ, ʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʂʘʤʯʘʪʢʠ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ. ʅʝʨʢʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ  

ʚ ʨʝʢʘʭ, ʚʧʘʜʘʶʱʠʭ ʚ ʊʠʭʠʡ ʦʢʝʘʥ ï ʦʪ ʶʞʥʦʢʘʣʠʬʦʨʥʠʡʩʢʦʡ ʨʝʢʠ ʂʣʘʤʘʪ ʜʦ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɹʝʨʠʥʛʦʚʘ ʤʦʨʷ ʧʦ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʙʝʨʝʛʫ ʠ ʦʪ ʦʩʪʨʦʚʘ ʍʦʢʢʘʡʜʦ ʜʦ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɹʝʨʠʥʛʦʚʘ 

ʤʦʨʷ ʧʦ ʘʟʠʘʪʩʢʦʤʫ ʙʝʨʝʛʫ. ɺ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʝʝ ʥʝʪ. ɸʨʝʘʣ ʥʝʨʢʠ ʫʞʝ, ʯʝʤ  

ʫ ʢʝʪʳ ʠ ʫ ʛʦʨʙʫʰʠ. ʈʘʡʦʥʳ ʤʦʨʩʢʦʛʦ ʥʘʛʫʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʶʞʥʝʝ ʟʘʧʘʜʥʳʭ ʦʩʪʨʦʚʦʚ ɸʣʝʫʪʩʢʦʡ 

ʛʨʷʜʳ. ʇʦ ʫʣʦʚʘʤ ʦʥʘ ʪʘʢʞʝ ʫʩʪʫʧʘʝʪ ʛʦʨʙʫʰʝ ʠ ʢʝʪʝ [1ï3]. 

ʅʝʨʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦ ʘʟʠʘʪʩʢʦʤʫ ʧʦʙʝʨʝʞʴʶ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʦʪ ʦ. ʍʦʢʢʘʡʜʦ ʜʦ ʨ. ɸʥʘ-

ʜʳʨʴ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ï ʜʦ ʂʘʣʠʬʦʨʥʠʠ (ʨʝʢʘ ʉʘʢʨʘʤʝʥʪʦ). ɺ ɸʟʠʠ ʠʟʨʝʜʢʘ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʥʘ ʩʝʚʝʨʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠ ʚʦʩʪʦʯʥʦʤ ʉʘʭʘʣʠʥʝ. ɺ ʘʨʢʪʠʯʝʩʢʦʡ ɸʣʷʩʢʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʜʦ ʨ. ʄʘʢʢʝʥʟʠ, ʥʦ ʫʞʝ ʚ ʨ. ʖʢʦʥ ʠ ʚ ʟʘʣ. ʂʦʮʝʙʫ ʦʯʝʥʴ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʘ. ɽʜʠʥʠʯʥʦ ʟʘʭʦʜʠʪ  

ʚ ʨʝʢʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʚʦʩʪʦʯʥʦʡ ʏʫʢʦʪʢʠ. ʇʦʧʫʣʷʮʠʠ ʥʝʨʢʠ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʚ ʪʝʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤʘʭ, ʛʜʝ ʠʤʝʶʪʩʷ ʦʟʝʨʘ [4, 5].  

ɺ ʩʦʩʪʘʚʝ ʙʝʣʢʦʚ ʤʷʩʘ ʥʝʨʢʠ ʩʦʜʝʨʞʘʪʩʷ 17 ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ 

ʥʝʟʘʤʝʥʠʤʳʝ. ʄʷʩʦ ʥʝʨʢʠ ʩʦʜʝʨʞʠʪ ʚʠʪʘʤʠʥʳ ɸ (2ï15 ʠ. ʝ. ʥʘ 1 ʛ ʤʷʩʘ), ɼ (ʜʦ 1000 ʠ. ʝ. ʥʘ 1 ʛ), 

B1 (100ï160 ɔ%), ɺ2 (40ï90 ɔ%), ɺ12 (2,5ï4 ɔ%) [6]. ɺ ʩʦʩʪʘʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʙʥʘʨʫʞʝʥʳ 

ʢʘʣʠʡ (0,18ï0,28%), ʤʘʛʥʠʡ (0,15ï0,28%), ʬʦʩʬʦʨ (0,20ï0,31%), ʢʘʣʴʮʠʡ (0,02ï0,03%), ʠʟ ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ ï ʞʝʣʝʟʦ (0,7ï0,9 ʤʛ%), ʡʦʜ (13ï151%), ʤʘʨʛʘʥʝʮ (20ï30%), ʤʝʜʴ (30ï40 ɔ%), ʤʦʣʠʙ-

ʜʝʥ (1,2ï1,4 ɔ%), ʙʨʦʤ (0,1ï0,2 ɔ%), ʮʠʥʢ (5ï7 ɔ%) [6]. 

ʅʝʨʢʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʵʪʦ ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʣʦʩʦʩʝʡ ʧʦ ʚʢʫʩʦʚʳʤ ʩʚʦʡ-

ʩʪʚʘʤ [5]. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʚʝʞʝʡ ʨʳʙʳ ʝʝ ʟʘʤʦʨʘʞʠʚʘʶʪ. ɿʘʤʦʨʘʞʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 
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ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʨʘʙʦʪʢʠ ʨr ʙʳ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʧʦʩʪʫʧʘʶʱʝʛʦ ʩʢʦʨʦʧʦʨʪʷʱʝʛʦʩʷ ʩʳʨʴʷ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʣʠʪʝʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʩʳʨʴʷ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝ-

ʥʴʶ ʦʙʨʘʪʠʤʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʣʶʙʳʝ ʚʠʜʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʨʦʤʳʩʣʘ, ʦʙʝʩʧʝʯʠʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʧʨʦ-

ʜʫʢʮʠʠ ʙʝʟ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ [7]. 

ʅʝʨʢʫ ʤʦʨʦʞʝʥʫʶ ʚʳʧʫʩʢʘʶʪ ʚ ʮʝʣʦʤ ʚʠʜʝ, ʧʦʪʨʦʰʝʥʫʶ ʩ ʛʦʣʦʚʦʡ, ʧʦʪʨʦʰʝʥʫʶ ʦʙʝʟʛʣʘʚ-

ʣʝʥʥʫʶ, ʨʘʟʜʝʣʘʥʥʫʶ ʥʘ ʪʫʰʢʫ, ʢʫʩʦʢ, ʩʧʠʥʢʫ, ʬʠʣʝ (ʩ ʢʦʞʝʡ ʠ ʙʝʟ ʢʦʞʠ). ʄʦʨʦʞʝʥʫʶ ʥʝʨʢʫ 

ʥʝʨʘʟʜʝʣʘʥʥʫʶ ʠ ʚʩʝʭ ʚʠʜʦʚ ʨʘʟʜʝʣʢʠ ʨʝʘʣʠʟʫʶʪ ʧʦʪʨʝʙʠʪʝʣʶ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʢʦʥʩʝʨʚʦʚ, ʧʨʝʩʝʨʚʦʚ, ʧʨʦʜʫʢʮʠʠ ʭʦʣʦʜʥʦʛʦ ʢʦʧʯʝʥʠʷ.  

ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʥʝʨʢʠ ʤʦʨʦʞʝʥʦʡ ʥʝʨʘʟʜʝʣʘʥʥʦʡ ʠ ʨʘʟʜʝʣʘʥʥʦʡ ʛʣʘʟʠʨʦʚʘʥʥʦʡ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʤʠʥʫʩ 18Áʉ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 8 ʤʝʩ., ʘ ʥʝʛʣʘʟʠʨʦʚʘʥʥʦʡ ʨʳʙʳ, ʫʧʘʢʦʚʘʥʥʦʡ ʚ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʫʶ ʪʘʨʫ (ʢʨʦʤʝ ʫʧʘʢʦʚʘʥʥʦʡ ʚ ʧʘʢʝʪʳ ʧʦʜ ʚʘʢʫʫʤʦʤ) ï ʥʝ ʙʦʣʝʝ 7 ʤʝʩ. ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʬʠ-

ʣʝ ʥʝʨʢʠ ʤʦʨʦʞʝʥʦʛʦ ʛʣʘʟʠʨʦʚʘʥʥʦʛʦ ʥʝ ʙʦʣʝʝ 10 ʤʝʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʬʠʣʝ 

ʙʦʣʴʰʝ, ʯʝʤ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʨʳʙʳ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʟʜʝʣʢʠ ʠ ʥʝʨʘʟʜʝʣʘʥʥʦʡ ʨʳʙʳ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʫʜʘʣʝʥʠʶ ʧʨʠ ʨʘʟʜʝʣʢʝ ʯʘʩʪʝʡ ʪʝʣʘ, ʧʨʦʷʚʣʷʶʱʠʭ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʩʥʠʞʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚ ʪʢʘʥʠ ʨʳʙʳ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ. ʉʨʦʢ 

ʛʦʜʥʦʩʪʠ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʣʦʩʦʩʝʚʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʥʝʨʢʠ, ʤʝʥʴʰʝ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, 

ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʪʨʝʩʢʦʚʳʭ ʨʳʙ (10ï12 ʤʝʩ.). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʦ-

ʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤ̫ ʩʝ ʣʦʩʦʩʝʚʳʭ ʚʳʰʝ, ʘ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʞʠʨ ʧʦʜʚʝʨʞʝʥ ʦʢʠʩʣʝʥʠʶ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ [8ï10].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʛʦʜʥʦʩʪʠ ʤʦʨʦʞʝʥʦʡ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʭʨʘ-

ʥʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʤʥʦʛʦ ʥʠʞʝ ʤʠʥʫʩ 18
ʦ
ʉ. ʆʙʳʯʥʦ ʨʳʙʥʫʶ ʧʨʦʜʫʢʮʠʶ ʟʘʤʦʨʘʞʠʚʘʶʪ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʦʣʱʝ ʥʝ ʚʳʰʝ ʤʠʥʫʩ 18Áʉ ʠ ʭʨʘʥʷʪ ʧʨʠ ʪʘʢʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ  rʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ 

ʜʦ ʤʠʥʫʩ 30̄ ʉ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʞʠʨʥʳʭ ʨʳʙ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʧʦʩʣʝ-

ʜʫʶʱʝʛʦ ʭʨʘʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʥʘ 30%, ʥʦ ʵʪʦ ʩʣʠʰʢʦʤ ʵʥʝʨ-

ʛʦʝʤʢʠʡ ʩʧʦʩʦʙ. 

ʊʘʢʞʝ ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʦʚ ʛʦʜʥʦʩʪʠ ʤʦʨʦʞʝʥʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʧʨʦʮʝʩʩ rʦʢʠʩʣʝʥʠʷ ʞʠʨʘ ʠ ʧʦʜʩʳʭʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚʦ 

ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ [10]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʝʱʝʩʪʚʘ: ʧʦʣʠʚʠʥʠʣʦʚʳʡ ʩʧʠʨʪ 

(ʇɺʉ) ʤʘʨʢʠ 16/1, ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʫ (ʂʄʎ), ʦʢʩʠʵʪʠʣʮʝʣʣʶʣʦʟʫ (ʆʕʎ-55), ʧʨʦʧʦʣʠʩ, 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ çʉʠʥʪʘʤʠʜ-5è (ʇɸɺ ʉɼ-5), ʧʠʱʝʚʳʝ ʩʦʨʙʠʥʦʚʫʶ ʠ ʣʠʤʦʥʥʫʶ 

ʢʠʩʣʦʪʳ, ʛʣʠʮʝʨʠʥ, ʢʦʧʪʠʣʴʥʳʝ ʞʠʜʢʦʩʪʠ çʄʠʥʭè ʠ çɺʘʭʪʦʣʴè, ʘʥʪʠʩʝʧʪʠʢʠ (ʢʘʪʘʤʠʥ ɸɹ ʠ ʢʘ-

ʪʘʧʦʣ). ɺʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʦʣʠʤʝʨʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʫʶʪ ʦʙʦʣʦʯʢʠ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʣʶʙʦʡ ʬʦʨʤʳ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʧʨʦʠʟʚʦʜʠʪ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ. ʇʦʣʠʤʝʨʳ ʫʩʪʦʡʯʠʚʳ ʢ ʞʠʨʘʤ, ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ; ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʠʤʠ ʘʜʛʝʟʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʝʟʚʨʝʜʥʳ [10]. 

ɿʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ (ʇɺʉ) ʠ ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ 

(ʂʄʎ) ʥʘʥʦʩʷʪ ʥʘ ʟʘʤʦʨʦʞʝʥʥʫʶ ʧʦʰʪʫʯʥʦ ʨʳʙʫ, ʘ ʪʘʢʞʝ ʥʘ ʙʣʦʢʠ ʤʦʨʦʞʝʥʦʡ ʦʢʝʘʥʠʯʝʩʢʦʡ 

ʨʳʙʳ [10]. 

ʄʦʨʦʞʝʥʫʶ ʨʳʙʥʫʶ ʧʨʦʜʫʢʮʠʶ ʫʧʘʢʦʚʳʚʘʶʪ ʚ ʧʘʢʝʪʳ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʛʘʟʦʚʣʘʛʦʥʝʧʨʦʥʠ-

ʮʘʝʤʳʭ ʧʣʝʥʦʢ, ʟʘʤʝʥʷʶʱʠʭ ʛʣʘʟʫʨʴ. ʃʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʤʦʨʦʞʝ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʫʧʘʢʦʚʳʚʘʥʠʝ ʧʦʜ ʚʘʢʫʫʤʦʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʦʣʠʤʝʨʥʳʡ 

ʤʘʪʝʨʠʘʣ ï ʧʦʣʠʵʪʠʣʝʥ ʤʘʨʢʠ çʧʠʱʝʚʦʡè. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʪʠʧʘ ʧʣʝʥʢʘ-ʧʣʝʥʢʘ, ʧʣʝʥʢʘ-ʙʫʤʘʛʘ (ʢʘʨʪʦʥ), 

ʧʣʝʥʢʘ-ʬʦʣʴʛʘ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʜʣʷ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ ʧʦʣʠʵʪʠʣʝʥ-ʮʝʣʣʦʬʘʥʦʚʳʝ ʧʣʝʥʢʠ (ʇʎ-2, ʇʎ-4), ʧʣʝʥʢʘ 

çʉʘʨʘʥè. ʅʠʟʢʘʷ ʛʘʟʦʧʘʨʦʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʝʥʢʠ çʉʘʨʘʥè ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʝʝ ʜʣʷ 

ʫʧʘʢʦʚʳʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʦʜ ʚʘʢʫʫʤʦʤ ʠ ʚ ʘʪʤʦʩʬʝʨʝ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ. ʍʦʪʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʝʝ 

ʚ ʧʨʝʜʝʣʘʭ ʤʠʥʫʩ 30̄ ʉ, ʦʥʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʧʘʢʦʚʳʚʘʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʂ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʡ ʪʘʨʝ ʦʪʥʦʩʷʪʩʷ ʧʘʯʢʠ, ʢʦʨʦʙʢʠ, ʧʘʢʝʪʳ ʠʟ ʧʣʦʪʥʦʡ ʙʫʤʘʛʠ ʠʣʠ ʢʘʨʪʦʥʘ, ʧʦʢʨʳʪʳʝ 

ʧʦʣʠʵʪʠʣʝʥʦʤ [7]. 
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ɼʣʷ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʦʚ ʛʦʜʥʦʩʪʠ ʤʦʨʦʞʝʥʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʨʷʜʫ ʩ ʧʦʥʠʞʝʥʥʳʤʠ ʪʝʤ-

ʧʝʨʘʪʫʨʘʤʠ, ʘʥʪʠʩʝʧʪʠʢʘʤʠ ʠ ʘʥʪʠʙʠʦʪʠʢʘʤʠ, ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʫʧʘʢʦʚʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʠʝ 

ʛʘʟʳ, ʢʘʢ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʘʟʦʪ [11, 12].  

ʇʨʠʤʝʥʝʥʠʝ ʉʆ2 ʯʨʝʟʚʳʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʝʛʦ ʧʦʣʫʯʝʥʠʷ, ʥʦ ʠ ʧʦ-

ʪʦʤʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʛʘʟʘ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ (ʛʘʟ, ʞʠʜʢʦʩʪʴ, ʪʚʝʨʜʦʝ 

ʚʝʱʝʩʪʚʦ) ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ [13, 14]. ɼʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʉʆ2 ï 

ʜʘʚʥʦ ʠ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ ʜʝʟʠʥʬʝʢʪʘʥʪ ʚ ʨʝʛʫʣʠʨʫʝʤʳʭ ʛʘʟʦʚʳʭ ʩʨʝʜʘʭ. ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʦʙʣʘ-

ʜʘʶʱʠʡ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠʥʘʢʪʠʚʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ [15]. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʦʚ ʛʦʜʥʦʩʪʠ ʬʠʣʝ ʪʨʝʩʢʠ ʤʦʨʦʞʝʥʦʛʦ ʝʛʦ ʦʙʨʘ-

ʙʘʪʳʚʘʣʠ ʛʘʟʦʦʙʨʘʟʥʳʤ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ [16]. ɹʨʠʢʝʪ ʬʠʣʝ ʤʦʨʦʞʝʥʦʛʦ ʧʦʤʝʱʘʣʠ ʚ ʚʳʪʷʞʥʦʡ 

ʰʢʘʬ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʠʟ ʙʘʣʣʦʥʘ ʛʘʟʦʦʙʨʘʟʥʦʡ ʫʛʣʝʢʠʩʣʦʪʦʡ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʫʛʣʝʢʠʩʣʦʪʫ R744  

ʚ ʙʘʣʣʦʥʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 70 ɸʪʤ. ɹʨʠʢʝʪ ʫʧʘʢʦʚʳʚʘʣʠ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʧʘʢʝʪʳ ʠ ʭʨʘʥʠʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 18Áʉ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʬʠʣʝ ʪʨʝʩʢʠ ʤʦʨʦʞʝ-

ʥʦʛʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 30%. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʛʣʝʢʠʩʣʦʪʳ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʠʟ ʚʦʜʥʦʛʦ ʩʳʨʴʷ (ʬʦʨʝʣʴ, ʬʠʣʝ ʤʦʨʩʢʦʛʦ ʦʢʫʥʷ, ʣʦʩʦʩʴ, ʢʨʘʙʳ, ʪʠʭʦ-

ʦʢʝʘʥʩʢʘʷ ʪʨʝʩʢʘ ʨʘʟʜʝʣʘʥʥʘʷ, ʢʨʝʚʝʪʢʠ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ [12]. 

ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ ʣʦʩʦʩʝʚʳʤʠ ʚʠʜʘʤʠ ʨʳʙ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʧʦʪʝʤʥʝʥʠʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʦʢʠʩʣʝʥʠʝʤ ʦʢʩʠʤʠʦʛʣʦʙʠʥʘ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʬʠʣʝ ʥʝʨʢʠ ʤʦʨʦʞʝʥʦʛʦ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʧʨʠʨʦʜʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, ʧʦʩʢʦʣʴʢʫ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʨʘʩʪʚʦʨʝʥ ʚʦ ʤʥʦʛʠʭ ʧʨʠʨʦʜʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʧʨʦʜʫʢʮʠʠ ʩ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫ ʠʟ ʩʢʚʘʞʠʥʳ ʛʣʫʙʠʥʦʡ 45 ʤ, ʢʦʪʦ-

ʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ çɼʝʣʴʬʠʥè ʚ ʧʦʩ. ʇʘʭʘʯʠ ʆʣʶʪʦʨʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥʳ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.  
 

ʊʘʙʣʠʮʘ 1 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʇʨʦʟʨʘʯʥʘʷ ʞʠʜʢʦʩʪʴ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʣʶʯʝʥʠʡ 

ʎʚʝʪ ɾʠʜʢʦʩʪʴ ʩʦ ʩʣʘʙʳʤ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ 

ɺʢʫʩ ʠ ʟʘʧʘʭ ɹʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ 

 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 
 

ʊʘʙʣʠʮʘ 2 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ  

ʂʄɸʌɸʥʄ, ʂʆɽ/ʩʤį 87 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʥʳʝ ʙʘʢʪʝʨʠʠ), ʂʆɽ/100 ʩʤį ʆʪʩʫʪʩʪʚʠʝ 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʥʳʝ ʙʘʢʪʝʨʠʠ) ʬʝʢʘʣʴʥʳʝ, ʂʆɽ/100 ʩʤį ʆʪʩʫʪʩʪʚʠʝ 

Pseudomonas aeruginosa, ʂʆɽ/ʜʤį ʆʪʩʫʪʩʪʚʠʝ 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 3. 
 

ʊʘʙʣʠʮʘ 3 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ  

ɸʥʠʦʥʳ, ʤʛ/ʜʤį 

ɻʠʜʨʦʢʘʨʙʦʥʘʪ (ʅʉʆ3
ï) 1400 

ʉʫʣʴʬʘʪ (SO4
2ï) 25 

ʍʣʦʨʠʜ (Clï) 480 

ʂʘʪʠʦʥʳ, ʤʛ/ʜʤį 

ʂʘʣʴʮʠʡ (ʉʘ2+) 160 

ʄʘʛʥʠʡ (Mg2+) 60 

ʅʘʪʨʠʡ + ʂʘʣʠʡ (Na++ ʂ+) 850 

ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʛ/ʜʤį 3,5ï4,2  

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ (ʉʆ2), ʛ/ʜʤį 1,6 



IX ǝȌȀȋȉȌȌȃȄȌȅǻȚ ȈǻȎȒȈȉ- ȊȋǻȅȍȃȒȀȌȅǻȚ ȅȉȈȏȀȋȀȈȑȃȚ 
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 3 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʦʜʫ ʠʟ ʫʢʘʟʘʥʥʦʡ ʩʢʚʘʞʠʥʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʧʨʠʨʦʜʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʦʡ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʥʘ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʭʣʦʨʠʜʥʦ-

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʘʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ï ʫʛʣʝʢʠʩʣʘʷ (ʪʘʢ ʢʘʢ 

ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 0,5 ʛ/ʜʤ
3
 ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʥʝʡ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʱʝʡ ʤʠʥʝ-

ʨʘʣʠʟʘʮʠʠ ï ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ. 

ʉʦʧʦʩʪʘʚʠʚ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ.  1ï 3, ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ ʈ 54316 çɺʦʜʳ 

ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʠʪʴʝʚʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè [17], ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʵʪʠʤ ʩʪʘʥʜʘʨʪʦʤ. 

ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʚʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʟʠʨʫʶʱʝʡ ʩʨʝʜʳ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʠʣʝ ʥʝʨʢʠ ʤʦʨʦʞʝʥʦʛʦ ʙʣʘʛʦʜʘʨʷ ʨʘʩʪʚʦʨʝʥʥʳʤ ʚ ʥʝʡ ʩʦʣʷʤ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʧʨʦʯʥʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʡ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʦʚ. ʈʘʩʪʚʦ-

ʨʝʥʥʘʷ ʫʛʣʝʢʠʩʣʦʪʘ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʙʣʘʛʦʜʘʨʷ ʩʥʠ-

ʞʝʥʠʶ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʣʝ ʥʝʨʢʠ ʤʦʨʦʞʝʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʨʢʫ-ʩʳʨʝʮ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʪʨʝʙʦʚʘʥʠʷʤ ʊʋ 9246-011-33620410 çʈʳʙʳ ʣʦʩʦʩʝʚʳʝ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʝ-ʩʳʨʝʮ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩ-

ʣʦʚʠʷè [18]. ʌʠʣʝ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʨʳʙʫ-ʩʳʨʝʮ ʨʘʟʜʝʣʳʚʘʣʠ ʥʘ ʬʠʣʝ, ʟʘʯʠ-

ʱʘʣʠ, ʤʳʣʠ, ʫʢʣʘʜʳʚʘʣʠ ʚ ʙʣʦʢ-ʬʦʨʤʳ ʠ ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʦʤ ʘʧʧʘʨʘʪʝ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʤʠʥʫʩ 35Áʉ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʦʣʱʝ ʙʣʦʢʘ ʤʠʥʫʩ 18Áʉ.   

ʌʠʣʝ ʛʣʘʟʠʨʦʚʘʣʠ ʧʫʪʝʤ ʜʚʫʢʨʘʪʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʦʜʫ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 1ï3Áʉ ʥʘ 5 ʩ 

ʩ ʧʝʨʝʨʳʚʦʤ 10ï15 ʩ. ʇʨʠ ʧʝʨʚʦʤ ʧʦʛʨʫʞʝʥʠʠ ʙʣʦʢʠ ʦʪʜʝʣʷʣʠʩʴ ʦʪ ʙʣʦʢ-ʬʦʨʤ (ʦʪʪʘʠʚʘʣʠ). ʇʦ-

ʩʣʝ ʚʪʦʨʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʦʜʫ ʙʣʦʢʠ ʬʠʣʝ ʚʳʜʝʨʞʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 2ï3 ʤʠʥ ʜʣʷ ʟʘ-

ʢʨʝʧʣʝʥʠʷ ʢʦʨʦʯʢʠ ʣʴʜʘ. ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʛʣʘʟʠʨʦʚʘʣʠ ʚ ʧʨʝʩʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʦʧʳʪʥʳʡ 

ʦʙʨʘʟʝʮ ï ʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʩʣʝʜʠʣʠ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʀʟʤʝʥʝʥʠʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʦʚ ʬʠʣʝ ʥʝʨʢʠ ʤʦʨʦʞʝʥʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 4. 
ʊʘʙʣʠʮʘ 4 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʣʝ ʥʝʨʢʠ ʤʦʨʦʞʝʥʦʛʦ 

ʇʦʢʘʟʘʪʝʣʴ 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 
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ʤʝʩ. 

6  

ʤʝʩ. 

10  

ʤʝʩ. 

3  

ʤʝʩ. 

6  

ʤʝʩ. 

10 

ʤʝʩ. 

12  

ʤʝʩ. 

13  

ʤʝʩ. 

ɺʥʝʰʥʠʡ ʚʠʜ 

ʙʣʦʢʦʚ 
ɹʣʦʢʠ ʯʠʩʪʳʝ, ʧʣʦʪʥʳʝ, ʩ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʝʧʘʜʦʚ ʥʘ ʚʳʩʦʪʝ ʙʣʦʢʘ 

ʎʚʝʪ ʧʦʩʣʝ 

ʨʘʟʤʦʨʘʞʠʚʘ-

ʥʠʷ 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʚʠʜʫ ʨʳʙʳ ï ʢʨʘʩʥʳʡ 

ɿʘʧʘʭ ʧʦʩʣʝ 

ʨʘʟʤʦʨʘʞʠʚʘ-

ʥʠʷ 

ʉʚʦʡʩʪʚʝʥʥʳʡ 

ʩʚʝʞʝʡ ʨʳʙʝ 

ʉʚʦʡʩʪʚʝʥʥʳʡ 

ʩʚʝʞʝʡ ʨʳʙʝ ʩʦ 

ʩʣʝʛʢʘ ʫʣʦʚʠ-

ʤʳʤ ʟʘʧʘʭʦʤ 

ʦʢʠʩʣʝʥʥʦʛʦ 

ʞʠʨʘ 

ʉʣʘʙʳʡ  

ʟʘʧʘʭ  

ʦʢʠʩʣʝʥʥʦʛʦ 

ʞʠʨʘ 

ʉʚʦʡʩʪʚʝʥʥʳʡ  

ʩʚʝʞʝʡ ʨʳʙʝ 

ʉʚʦʡʩʪʚʝʥʥʳʡ 

ʩʚʝʞʝʡ ʨʳʙʝ  

ʩʦ ʩʣʝʛʢʘ ʫʣʦ-

ʚʠʤʳʤ ʟʘʧʘʭʦʤ 

ʦʢʠʩʣʝʥʥʦʛʦ 

ʞʠʨʘ 

ʉʣʘʙʳʡ 

ʟʘʧʘʭ 

ʦʢʠʩʣʝʥ-

ʥʦʛʦ ʞʠʨʘ 

ʂʦʥʩʠʩʪʝʥʮʠʷ 

(ʧʦʩʣʝ ʦʪʚʘ-

ʨʠʚʘʥʠʷ) 

ʇʨʠʩʫʱʘʷ 

ʜʘʥʥʦʤʫ ʚʠʜʫ 

ʨʳʙʳ ï ʣʦʤ-

ʢʘʷ, ʥʝʞʥʘʷ, 

ʩʦʯʥʘʷ 

ʉʫʭʦʚʘʪʘʷ,  

ʚʦʣʦʢʥʠʩʪʘʷ,  

ʥʦ ʥʝ ʞʝʩʪʢʘʷ 

ɺʦʣʦʢʥʠ-

ʩʪʘʷ, ʩʫʭʘʷ 

ʇʨʠʩʫʱʘʷ ʜʘʥʥʦʤʫ 

ʚʠʜʫ ʨʳʙʳ ï ʣʦʤʢʘʷ,  

ʥʝʞʥʘʷ, ʩʦʯʥʘʷ 

ʉʫʭʦʚʘʪʘʷ,  

ʚʦʣʦʢʥʠʩʪʘʷ,  

ʥʦ ʥʝ ʞʝʩʪʢʘʷ 

ɺʦʣʦʢʥʠ-

ʩʪʘʷ,  

ʩʫʭʘʷ 

 
ʀʟ ʪʘʙʣ. 4 ʚʠʜʥʦ, ʯʪʦ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʬʠʣʝ, ʛʣʘʟʠʨʦʚʘʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʦʡ, ʩʦʭʨʘʥʷʣ 

ʚʳʩʦʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʴʰʝ, ʯʝʤ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ, ʛʣʘʟʠʨʦʚʘʥʥʳʡ ʧʨʝ-
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ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
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MICROBIOLOGICAL CHARACTERISTICS OF FRESHWATER CLAMS ï  

MUSSEL OF THE ZHESTYLEVSKY RESERVOIR  

 
Microbiological studies of fresh-water mussel are presented. It is shown, that caught in Zhestylevsky reser-

voir in the Dmitrov district of the Moscow region, shellfish live in quite polluted water bodies, due to their com-

prehensive use, particularly intense in summer for recreational purposes. Most microorganisms are detected in the 

mantle and adductor muscles and less in the leg.  

 
Key words: mussel, microbiology, characteristic, Zhestylevsky reservoir. 

 

 
ɺʚʝʜʝʥʠʝ 

ɼʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʦʡ ʩʨʝʜʳ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʦʝʤʳ. 

ʄʦʣʣʶʩʢʠ ʧʦ ʪʠʧʫ ʧʠʪʘʥʠʷ ʷʚʣʷʶʪʩʷ ʬʠʣʴʪʨʘʪʦʨʘʤʠ, ʯʝʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʘʤʦʦʯʠʱʝʥʠʶ ʚʦʜʦ-

ʝʤʦʚ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴ ʚ ʩʝʙʝ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘ-

ʪʦʛʝʥʥʳʝ, ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ  ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  

ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ [1]. 

ɹʝʟʟʫʙʢʘ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʦʣʣʶʩʢʦʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʝʤʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʘʢʚʘʪʦʨʠʠ ɾʝʩʪʳʣʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [2]. ɹʝʟʟʫʙʢʠ (ʨʦʜ  Anodonta) ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʝ-

ʤʘʤ (ʟʘʨʳʚʘʶʱʠʤʩʷ ʜʚʫʩʪʚʦʨʯʘʪʳʤ ʤʦʣʣʶʩʢʘʤ). ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʦʝʤʘ ʵʪʠ ʤʦʣʣʶ-

ʩʢʠ ʚ ʣʠʯʠʥʦʯʥʦʡ ʩʪʘʜʠʠ ʷʚʣʷʶʪʩʷ ʧʠʱʝʡ ʜʣʷ ʤʘʣʴʢʦʚ ʨʳʙ. ʂʨʫʧʥʘʷ ʜʣʷ ʧʨʝʩʥʳʭ ʤʦʣʣʶʩʢʦʚ 

ʥʦʛʘ ʙʝʟʟʫʙʢʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʢʘʢ ʙʝʣʢʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʢʦʨʤʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʨʳʙ [3]. 



ǪȋȃȋȉǿȈȖȀ ȋȀȌȎȋȌȖ, ȃȐ ȌȉǽȋȀȇȀȈȈȉȀ ȌȉȌȍȉȚȈȃȀ, ȉȐȋǻȈǻ, ȊȋȉȇȖȌȆȉǽȉȀ ȃ ȍȀȐȈȃȒȀȌȅȉȀ ȃȌȊȉȆȗȂȉǽǻȈȃȀ 
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ɾʝʩʪʳʣʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʙʨʘʟʦʚʘʥʦ ʥʘ ʨ. ʗʢʦʪʴ ʜʚʫʤʷ ʧʣʦʪʠʥʘʤʠ ʠ ʠʤʝʝʪ ʧʣʦʱʘʜʴ 

166 ʛʘ [4]. ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʧʦʧʫʣʷʨʥʦ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ɼʤʠʪʨʦʚʩʢʦʛʦ ʠ ʉʝʨʛʠʝʚʦ-ʇʦʩʘʜʩʢʦʛʦ 

ʨʘʡʦʥʦʚ. ɾʠʪʝʣʠ ʨʘʡʦʥʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʡ ʚʦʜʦʝʤ ʜʣʷ ʢʫʧʘʥʠʷ, ʦʪʜʳʭʘ 

ʥʘ ʙʝʨʝʛʘʭ ʠ ʨʳʙʥʦʡ ʣʦʚʣʠ. ʇʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʩʝʱʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʠʶʣʴ ï ʘʚʛʫʩʪ ʠ ʤʦʞʝʪ ʝʞʝʜʥʝʚʥʦ ʜʦʩʪʠʛʘʪʴ 400ï500 ʯʝʣ.  

ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʦʙʦʩʥʦʚʳʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʟʫ-

ʯʝʥʠʝ ʨʷʜʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʟʫʙʢʠ ʥʘ ʬʦʥʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɾʝʩʪʳʣʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʳʡ 

ʧʦ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʤʦʣʣʶʩʢʠ ʨʦʜʘ Anodonta (ʙʝʟʟʫʙʢʠ), ʚʳʣʦʚʣʝʥʥʳʝ ʚ ɾʝʩʪʳ-

ʣʝʚʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝʚ ʠʶʣʝ ï ʘʚʛʫʩʪʝ 2016ï2017 ʛʛ. ʈʘʟʤʝʨ ʤʦʣʣʶʩʢʦʚ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʦʩʪʘʚ-

ʣʷʣ ʚ ʩʨʝʜʥʝʤ 90ï120 ʤʤ ʧʦ ʜʣʠʥʝ ʨʘʢʦʚʠʥʳ, ʤʘʩʩʘ 50ï70 ʛ. 

ɾʝʩʪʳʣʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʜʦʝʤʘʤ ʨʫʩʣʦʚʦʛʦ ʪʠʧʘ (ʨʠʩ.). ɺʳʪʷʥʫʪʦ 

ʧʦ ʨʫʩʣʘʤ ʨʝʢ ʗʢʦʪʠ ʠ ɺʦʞʠ, ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʛʣʫʙʠʥʫ 6 ʤ  ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ ʧʨʠʧʣʦʪʠʥʥʦʡ 

ʯʘʩʪʠ 12ï14 ʤ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʝʩʥʫ, ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʠʜʝʪ ʩʨʘʙʦʪʢʘ ʫʨʦʚʥʷ. ʂʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʦʩʪʠʛʘʶʪ 3ï4 ʤ. ʈʝʞʠʤ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʪʦʨʘʣʠ: ʚʳʩʰʘʷ ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴ ʟʘʥʠʤʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʚ ʦʪʜʝʣʴʥʳʭ ʟʘʣʠʚʘʭ. ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʢ ʤʝʨʦʤʠʢʪʠʯʝʩʢʠʤ ʚʦʜʦʝʤʘʤ. 
 

 

ɾʝʩʪʳʣʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ʀʩʪʦʯʥʠʢ: https://yandex.ru/maps) 

 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʣʦʚʣʝʥʥʳʭ ʞʠʚʳʭ ʤʦʣʣʶʩʢʦʚ ʚʩʢʨʳ-

ʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʳʜʝʣʷʷ ʩʣʝʜʫʶʱʠʝ ʦʨʛʘʥʳ: ʤʘʥʪʠʶ  ʩ ʘʜʜʫʢʪʦʨʦʤ, ʩʠʬʦʥ, ʥʦʛʫ, 

ʧʦʣʦʩʪʥʫʶ ʞʠʜʢʦʩʪʴ. ɿʘʪʝʤ ʦʨʛʘʥʳ ʚʟʚʝʰʠʚʘʣʠ ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʨʘʩʪʠʨʘʣʠ  ʜʦ ʛʦʤʦʛʝʥʥʦʡ ʤʘʩ-

ʩʳ. ʇʫʪʝʤ ʨʘʟʚʝʜʝʥʠʷ ʩʫʩʧʝʥʟʠʠ ʩʪʝʨʠʣʴʥʳʤ ʠʟʦʪʦʥʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ NaCl ʜʦʚʦʜʠʣʠ ʜʦ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʩʝʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʢʘʞʜʦʛʦ ʦʨʛʘʥʘ ʤʦʣʣʶʩʢʘ 

ʠ ʧʦʣʦʩʪʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʩʨʝʜʳ ʕʥʜʦ ʠ  ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ).  

ʂʨʦʤʝ ʤʦʣʣʶʩʢʦʚ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʛʨʫʥʪʘ 

ʠ ʚʦʜʳ ʚ ʤʝʩʪʝ ʜʦʙʳʯʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʥʘʢʦʧʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʤʠʢʨʦʙʥʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʩʨʝʜʳ. ʇʨʦʙʳ ʚʦʜʳ 

ʠ ʛʨʫʥʪʘ ʪʘʢʞʝ ʚʳʩʝʚʘʣʠ ʥʘ ʩʨʝʜʳ ʕʥʜʦ ʠ ʄʇɸ ʠ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʚʦʜʳ  

ʠ ʛʨʫʥʪʘ (ʦʙʱʝʝ ʯʠʩʣʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ) ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʤʝʤʙʨʘʥʥʳʭ ʬʠʣʴʪʨʘʭ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʨʝʜʝʣʠʪʝʣʴ ɹʝʨʜʞʠ [5]. 

ɾʝʩʪʳʣʝʚʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ 


