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ɿɸʂʆʅ ʉʆʍʈɸʅɽʅʀʗ ʄɸʉʉʓ ʀ ʇʆʃʋʏɽʅʀɽ ɽɻʆ 

ʇʈɽɼʉʊɸɺʃɽʅʀʗ ɺ ɼɽʂɸʈʊʆɺʆʁ ʉʀʉʊɽʄɽ ʂʆʆʈɼʀʅɸʊ 

17.01.2018 

ɻʠʣʴʤʘʥʦʚ ʉʘʣʘʚʘʪ ɸʭʘʪʦʚʠʯ (ʂʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ) 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʆʊʆʂ; ɾʀɼʂʆʉʊʔ; ʅɽʈɸɿʈʓɺʅʆʉʊʔ; ʋʈɸɺʅɽʅʀɽ; FLOW; LIQUID; CONTINUITY; 

EQUATION. 

 
ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʚʦʜ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʜʝʢʘʨʪʦʚʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ʇʨʠʚʝʜʝʥʦ ʧʦʣʫʯʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʜʣʷ ʩʣʫʯʘʷ ʤʝʣʢʦʡ ʚʦʜʳ. 

 

ɿʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʚ ʥʘʰʝʡ ʚʩʝʣʝʥʥʦʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʥʘ ʚʩʝ 

ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʆʥʠ ʧʦʣʫʯʝʥʳ ʢʘʢ ʦʙʦʙʱʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʥʘʙʣʶʜʝʥʠʡ, ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʦʚ, ʦʟʘʨʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ. ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ 

ʠʟ ʧʦʜʭʦʜʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʧʠʩʘʪʴ ʵʪʦʪ ʟʘʢʦʥ ʚ ʚʠʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ 

ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ. ɺʚʝʜʝʤ ʬʫʥʢʮʠʶ ʢʘʢ ʤʘʩʩʫ ʵʣʝʤʝʥʪʘʨʥʦʛʦ (ʝʜʠʥʠʯʥʦʛʦ) ʦʙʲʝʤʘ . ɺ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʦʙʲʝʤʘ . ɿʜʝʩʴ ï ʝʜʠʥʠʯʥʳʝ ʦʨʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ. ʕʣʝʤʝʥʪʘʨʥʳʡ ʦʙʲʝʤ ʚ ʪʨʝʭʤʝʨʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚʳʨʘʞʝʥʠʝʤ . ʌʦʨʤʦʡ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʲʝʤʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʩʦ ʩʪʦʨʦʥʘʤʠ , ʠ . ɺʝʢʪʦʨʦʤ ʦʙʦʟʥʘʯʠʤ ʩʢʦʨʦʩʪʴ 

ʞʠʜʢʦʩʪʠ, ʧʨʦʪʝʢʘʶʱʝʡ ʯʝʨʝʟ ʵʣʝʤʝʥʪʘʨʥʳʡ ʦʙʲʝʤ, ʘ ʚʝʢʪʦʨʦʤ ï ʫʩʢʦʨʝʥʠʝ. 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʠʟ ʢʫʨʩʘ ʤʝʭʘʥʠʢʠ [1] ʠʤʝʝʤ: , . 

 
ʈʠʩ.1. ʉʭʝʤʘ ʵʣʝʤʝʥʪʘ ʦʙʲʝʤʘ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ, ʚʝʢʪʦʨʦʚ 

ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ. 

ɺʳʚʦʜ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʨʘʩʩʤʦʪʨʠʤ ʙʘʣʘʥʩ ʤʘʩʩʳ 

ʯʝʨʝʟ ʦʙʲʝʤ . ʇʫʩʪʴ ʟʘʜʥʷʷ ʠ ʧʝʨʝʜʥʷʷ ʛʨʘʥʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʲʝʤʘ ʠʤʝʶʪ ʘʙʩʮʠʩʩʳ ʠ , 

ʣʝʚʘʷ ʠ ʧʨʘʚʘʷ ʛʨʘʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʠ , ʘ ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ï ʠ . ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʦʣʦʞʠʤ, ʯʪʦ ʧʦʪʦʢ ʯʝʨʝʟ ʵʪʦʪ ʦʙʲʝʤ ʚʪʝʢʘʝʪ ʯʝʨʝʟ ʟʘʜʥʶʶ, ʣʝʚʫʶ ʠ ʥʠʞʥʶʶ ʛʨʘʥʠ, ʘ 

ʚʳʪʝʢʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʝʟ ʧʝʨʝʜʥʶʶ, ʧʨʘʚʫʶ ʠ ʚʝʨʭʥʶʶ ʛʨʘʥʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʲʝʤʘ . ʄʘʩʩʘ 
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ʞʠʜʢʦʩʪʠ, ʚʪʝʢʘʶʱʝʡ ʯʝʨʝʟ ʟʘʜʥʶʶ ʛʨʘʥʴ ʟʘ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ , ʦʧʨʝʜʝʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 

, ʘʥʘʣʦʛʠʯʥʦ ʜʣʷ ʣʝʚʦʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʝʡ ʙʫʜʝʤ ʠʤʝʪʴ ʠ . ʇʨʠʤʝʤ ʚʩʝ 

ʚʪʝʢʘʶʱʠʝ ʚʝʣʠʯʠʥʳ ʩʦ ʟʥʘʢʦʤ çʧʣʶʩè, ʘ ʚʩʝ ʚʳʪʝʢʘʶʱʠʝ ï ʩʦ ʟʥʘʢʦʤ çʤʠʥʫʩè. ʊʦʛʜʘ ʜʣʷ ʧʝʨʝʜʥʝʡ, ʧʨʘʚʦʡ 

ʠ ʚʝʨʭʥʝʡ ʛʨʘʥʝʡ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʲʝʤʘ ʧʦʣʫʯʠʤ , ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʛʣʘʩʥʦ ʙʘʣʘʥʩʫ ʤʘʩʩʳ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʪʦʯʥʠʢʠ ʠ 

ʩʪʦʢʠ ʞʠʜʢʦʩʪʠ ʩʫʤʤʘ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʣʘʛʘʝʤʳʭ ʙʫʜʝʪ ʨʘʚʥʘ ʠʟʤʝʥʝʥʠʶ ʤʘʩʩʳ ʞʠʜʢʦʩʪʠ ʚ 

ʵʣʝʤʝʥʪʘʨʥʦʤ ʦʙʲʝʤʝ ʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʳʨʘʞʝʥʠʝʤ .  

ɿʘʧʠʩʳʚʘʷ ʚʩʝ ʵʣʝʤʝʥʪʳ ʙʘʣʘʥʩʘ ʤʘʩʩʳ, ʧʦʣʫʯʠʤ 

(1.1) 

ʈʘʟʜʝʣʠʤ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ (1.1) ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʧʝʨʝʥʝʩʝʤ ʚʩʝ ʩʣʘʛʘʝʤʳʝ ʩ ʣʝʚʦʡ 

ʩʪʦʨʦʥʳ ʨʘʚʝʥʩʪʚʘ ʥʘ ʧʨʘʚʫʶ, ʪʦʛʜʘ ʧʦʣʫʯʠʤ 

 (1.2) 

ʋʩʪʨʝʤʠʚ ʚʝʣʠʯʠʥʳ , , , ʢ ʥʫʣʶ ʠ ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʦʧʨʝʜʝʣʝʥʠʝʤ ʯʘʩʪʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ, 

ʧʦʣʫʯʘʝʤ  (1.3) 

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʬʦʨʤʫ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ ʠ ʥʦʩʠʪ 

ʥʘʟʚʘʥʠʝ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ. ɺʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʝʢʪʦʨ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ

 , ʪʦʛʜʘ ʫʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

(1.4) 

ɺ ʦʩʥʦʚʥʦʤ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʜʘʯʠ ʤʝʥʴʰʝʡ ʤʝʨʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʘʣʝʝ 

ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʢʚʘʟʠʦʜʥʦʤʝʨʥʳʝ ʧʦʪʦʢʠ. ɼʣʷ ʪʘʢʦʛʦ ʩʣʫʯʘʷ, ʦʧʫʩʢʘʷ ʠʥʜʝʢʩʳ ʜʣʷ ʫʜʦʙʩʪʚʘ, ʫʨʘʚʥʝʥʠʝ 

ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʚʠʜʝ: (1.5) 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʙʘʣʘʥʩ ʤʘʩʩʳ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʫʨʘʚʥʝʥʠʝʤ (1.5). ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʚʠʞʝʥʠʝ 

ʚʦʣʥʳ ʥʘ ʧʦʙʝʨʝʞʴʝ, ʥʘʧʨʠʤʝʨ, ʚʦʣʥʘ ʮʫʥʘʤʠ, ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʚʳʩʦʪʘ ʚʦʣʥʳ. ʊʘʢʦʝ 

ʜʚʠʞʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʚʠʞʝʥʠʝ ʪʦʥʢʦʛʦ ʩʣʦʷ ʞʠʜʢʦʩʪʠ. ɺ ʩʣʫʯʘʝ ʪʘʢʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʦʢ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥ ʧʦ ʚʝʨʪʠʢʘʣʠ. ʇʦʜʩʪʠʣʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʤʦʞʝʪ ʙʳʪʴ ʬʫʥʢʮʠʝʡ ʢʦʦʨʜʠʥʘʪ ʠ ʨʝʞʝ ʚʨʝʤʝʥʠ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʧʦʪʦʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʛʘʟʦʤ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʘʪʤʦʩʬʝʨʦʡ. ʊʘʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʚʚʦʜʠʪʩʷ ʚʳʩʦʪʘ ʠʣʠ ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ. 

ʆʙʦʟʥʘʯʠʤ ʝʝ ʯʝʨʝʟ . 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʚʦʜʘ ʫʨʘʚʥʝʥʠʷ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʧʨʠʤʝʥʠʤ ʛʠʧʦʪʝʟʫ ʤʝʣʢʦʡ ʚʦʜʳ. ɽʝ ʩʫʪʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʩʠʩʪʝʤʳ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʧʨʝʥʝʙʨʝʛʘʶʪ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ . 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [2], ʧʦʣʫʯʝʥʥʳʝ ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʧʨʝʥʝʙʨʝʞʝʥʠʡ, ʫʨʘʚʥʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ 

ʷʚʣʷʶʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤʠ ʠ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʦʚʘʥʠʷ ʤʝʣʢʦʡ ʚʦʜʳ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ. 

 
ʈʠʩ.2. ʉʭʝʤʘʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʦʥʢʦʛʦ ʩʣʦʷ ʞʠʜʢʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (1.1) ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʤʝʣʢʦʡ ʚʦʜʳ. 
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ɺ ʧʝʨʚʳʭ, ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʪʦʢ ʤʘʩʩʳ ʯʝʨʝʟ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʛʨʘʥʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʲʝʤʘ, ʚʦ-ʚʪʦʨʳʭ, 

ʟʘʤʝʥʷʝʤ ʚʳʩʦʪʫ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʲʝʤʘ ʥʘ . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʨʘʞʝʥʠʝ ʧʨʠʤʝʪ ʚʠʜ 

(1.6) 

ʉʨʘʟʫ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʚ ʫʨʘʚʥʝʥʠʠ ʩʥʠʟʠʣʦʩʴ ʥʘ ʝʜʠʥʠʮʫ (ʩʥʷʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ. ʈʘʟʜʝʣʠʤ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʧʝʨʝʥʝʩʝʤ ʚʩʝ ʩʣʘʛʘʝʤʳʝ 

ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ ʧʨʘʚʫʶ, ʪʦʛʜʘ ʧʦʣʫʯʠʤ 

 (1.7) 

ʋʩʪʨʝʤʠʚ ʚʝʣʠʯʠʥʳ , , ʢ ʥʫʣʶ ʠ ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʦʧʨʝʜʝʣʝʥʠʝʤ ʯʘʩʪʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ, 

ʧʦʣʫʯʘʝʤ  (1.8) 

ʇʦʣʫʯʝʥʦ ʫʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʜʣʷ ʪʦʥʢʦʛʦ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʩ ʫʯʝʪʦʤ ʛʠʧʦʪʝʟʳ ʤʝʣʢʦʡ ʚʦʜʳ. ʕʪʦ 

ʫʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʠʪ ʩʪʦʣʴʢʦ ʞʝ ʥʝʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ, ʩʢʦʣʴʢʦ ʩʦʜʝʨʞʠʪ ʫʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ (1.3). ɺ 

ʩʣʫʯʘʝ ʦʜʥʦʤʝʨʥʦʛʦ ʧʦʪʦʢʘ, ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʘʤʦʤʫ ʩʝʙʝ (ʪʝʯʝʥʠʝ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʢʘʥʘʣʝ), ʦʧʫʩʢʘʷ ʠʥʜʝʢʩʳ 

ʧʨʠ ʬʫʥʢʮʠʷʭ ʠ ʧʝʨʝʤʝʥʥʳʭ, ʧʦʣʫʯʠʤ (1.9) 

ʊʘʢʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴ ʠʩʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʝʢʦʪʦʨʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʱʝʣʴ, ʠʟ ʢʦʪʦʨʦʡ ʚʳʪʝʢʘʝʪ 

ʞʠʜʢʦʩʪʴ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʉʘʚʝʣʴʝʚ ʀ. ɺ. ʂʫʨʩ ʦʙʱʝʡ ʬʠʟʠʢʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʚ 3-ʭ ʪʪ. ʊ.1. ʄʝʭʘʥʠʢʘ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʬʠʟʠʢʘ. 4-ʝ 

ʠʟʜ., ʩʪʝʨ. ï ʉʇʙ.: ʀʟʜʘʪʝʣʴʩʪʚʦ çʃʘʥʴè, 2005. ï 432 ʩ. 

2. ɻʠʣʴʤʘʥʦʚ ʉ.ɸ., ʀʰʤʫʭʘʤʝʪʦʚʘ ɸ.ɸ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ 

ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ // ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ: 

ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ï 2015. ï ʊ. 2. ˉ 1. ï ʉ. 174ï177. 

É ɻʠʣʴʤʘʥʦʚ ʉ.ɸ., 2018.
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ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʂʆʄʇɽʊɽʅʊʅʆʉʊʔ ɺ ʊɽʍʅʀʏɽʉʂʆʄ 

ɺʋɿɽ 

04.02.2018 

ʈʘʭʠʤʦʚʘ ɸʣʠʥʘ ʈʘʠʣʝʚʥʘ 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʅʘʬʠʢʦʚʘ ɸ.ʈ., ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʂʆʄʇɽʊɽʅʊʅʆʉʊʔ; ʂʆʄʇʆʅɽʅʊʓ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ; ʄʆʅʀʊʆʈʀʅɻ; ɸʅɸʃʀɿ; INFORMATION COMPETENCE; COMPONENTS OF 

INFORMATION COMPETENCE; MONITORING; ANALYSIS. 

 
ɸʥʥʦʪʘʮʠʷ: ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʮʝʣʝʡ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʘ ʢ ʙʳʩʪʨʦʤʫ ʚʦʩʧʨʠʷʪʠʶ, ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʧʦʥʷʪʠʷ 

çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè, ʝʝ ʨʦʣʴ ʚ ʞʠʟʥʠ ʦʙʫʯʘʶʱʠʭʩʷ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʤʦʥʠʪʦʨʠʥʛʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ ʩ ʮʝʣʴʶ ʨʘʩʢʨʳʪʠʷ ʧʦʥʷʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʚ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʣʘʜʘʥʠʝ ʚʳʧʫʩʢʥʠʢʘʤʠ ʚʫʟʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʚʝʩʴʤʘ ʥʝʦʜʥʦʟʥʘʯʥʦ.  

ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ: 

1) ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʧʦʠʩʢʘ, ʧʦʣʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʝʝ ʚ ʟʥʘʥʠʝ [6]; 

2) ʫʤʝʥʠʝ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʜʦʙʘʚʣʷʪʴ ʝʸ ʚ ʩʚʦʶ ʩʠʩʪʝʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ [5]; 

3) ʩʠʩʪʝʤʫ ʢʦʤʧʴʶʪʝʨʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʥʝʦʙʭʦʜʠʤʳʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʬʝʩʩʠʠ 

ʫʨʦʚʝʥʴ ʧʦʣʫʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ [4]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʦʥʠʤʘʶʪ ʧʦʜ ʧʦʥʷʪʠʝʤ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè 

ʩʪʫʜʝʥʪʳ ʚʫʟʘ ʠ ʢʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʳʜʝʣʷʶʪ ʚ ʝʝ ʩʦʩʪʘʚʝ. 

ɺ 2014-2016 ʛʛ. ʧʨʦʚʦʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ, ʪʦʣʴʢʦ ʯʪʦ ʧʨʠʩʪʫʧʠʚʰʠʭ 

ʢ ʦʙʫʯʝʥʠʶ ʚ ʚʫʟʝ, ʠ ʪʨʝʪʴʝʤ ʢʫʨʩʝ, ʥʘʯʘʚʰʠʭ ʠʟʫʯʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʉʪʫʜʝʥʪʘʤ 

ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʜʚʘ ʚʦʧʨʦʩʘ: ʯʪʦ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʩʪʫʜʝʥʪʘ ʚʫʟʘ ʠ ʥʘ ʢʘʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ʦʥʘ ʬʦʨʤʠʨʫʝʪʩʷ. 

ʇʨʠ ʦʪʚʝʪʝ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʉʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ 23% ʟʘ 2014 ʛ. ʠ 34% ï ʚ 2015 ʛ., 41%- ʚ 2016 ʩʯʠʪʘʶʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ï ʵʪʦ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ (ʜʦʩʪʫʧʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ) ï 16%, 22% ʠ 20% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

16%, 10% ʠ 12% ʩʪʫʜʝʥʪʦʚ ʚ ʧʝʨʠʦʜ ʩ 2014 ʛ. ʧʦ 2016 ʛ. ʦʧʨʝʜʝʣʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʢʘʢ ʦʚʣʘʜʝʥʠʝ ʠ ʛʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʂʨʦʤʝ ʪʦʛʦ, 5%, 2% ʠ 4% ʩʪʫʜʝʥʪʦʚ 
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ʧʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʘ 2%, 

4% ʠ 3% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʨʦʚʦʟʟʨʝʥʠʷ. 

çʋʤʝʥʠʝ ʧʦʣʫʯʘʪʴ ʥʦʚʦʝ ʟʥʘʥʠʝè ï ʠʤʝʥʥʦ ʪʘʢ ʦʧʨʝʜʝʣʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 2% 

ʦʙʫʯʘʶʱʠʭʩʷ, ʦʪʚʝʯʘʚʰʠʭ ʚ 2014 ʛ. ʠ ʧʦ 3% ï ʚ 2015 ʛ. ʠ 2016 ʛ.; 6%, 15%, 14% ʩʪʫʜʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ 

ʚʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ; 1%, 2%, 5% ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʜ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ. 

ɿʘʪʨʫʜʥʠʣʠʩʴ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʟʘʜʘʥʥʳʡ ʚʦʧʨʦʩ 17% ʦʧʨʦʰʝʥʥʳʭ ʚ 2014 ʛ. ʠ 5% ï ʚ 2015 ʛ. 

ʆʪʚʝʯʘʷ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘ ʢʘʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ ï 54% ʚ 2014 ʛ. ʠ 67% ʚ 2015 ʛ. ï ʩʯʠʪʘʝʪ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʚʩʝʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʫʯʝʥʠʝ; ʯʘʩʪʴ 

ʩʪʫʜʝʥʪʦʚ ï 36% ʠ 25% ʟʘ 2014 ʛ. ʠ 2015 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʩʯʠʪʘʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʧʨʠʚʠʚʘʝʪʩʷ ʥʘ ʪʦʯʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ: ʤʘʪʝʤʘʪʠʢʝ, ʠʥʬʦʨʤʘʪʠʢʝ, ʬʠʟʠʢʝ ʠ ʜʨ., ʠʟ ʥʠʭ 25% 

ʚʳʜʝʣʠʣʠ ʠʥʬʦʨʤʘʪʠʢʫ ʢʘʢ ʧʨʝʜʤʝʪ, ʥʘ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. 

ʀʟ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʫʜʝʥʪʦʚ, ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʋʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚ ʧʦʥʷʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ; 

2. ɹʦʣʝʝ 50% ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʩʚʷʟʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʩʦ ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

3. ʈʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʚʳʜʝʣʷʶʱʠʭ ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ 

ʧʨʘʢʪʠʢʝ ʢʘʢ ʚʘʞʥʦʝ ʢʘʯʝʩʪʚʦ ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʝʭ, ʢʪʦ ʩʯʠʪʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʚʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʟʥʘʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʭ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ; 

4. ʋʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʟʘʪʨʫʜʥʷʶʱʠʭʩʷ ʦʪʚʝʪʠʪʴ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ. 

ʀʩʭʦʜʷ ʠʟ ʤʦʥʠʪʦʨʠʥʛʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ:  

1) ʢʦʛʥʠʪʠʚʥʳʡ, ʦʧʨʝʜʝʣʷʶʱʠʡʩʷ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ; 

2) ʣʠʯʥʦʩʪʥʳʡ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʧʦʥʠʤʘʥʠʠ ʩʫʱʥʦʩʪʠ ʠ ʟʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʦʙʱʝʩʪʚʝ; 

3) ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ, ʦʪʨʘʞʘʶʱʠʡ ʟʥʘʥʠʝ, ʧʦʥʠʤʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; 

4) ʨʝʬʣʝʢʩʠʚʥʳʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʨʠʤʝʥʝʥʠʝ ʚʥʦʚʴ ʧʦʣʫʯʝʥʥʳʭ ʠ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʜʣʷ 

ʨʝʰʝʥʠʷ ʫʯʝʙʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʫʯʝʥʠʷ ʛʫʤʘʥʠʪʘʨʥʳʭ, ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ, ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ 

ʦʭʚʘʪʳʚʘʪʴ ʚʝʩʴ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ. 
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ʦʙʨʘʟʦʚʘʥʠʷ / ʃ.ɻ. ʆʩʠʧʦʚʘ // ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʦʟʨʘʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ: ʤʘʪʝʨʠʘʣʳ ʧʦ ʠʪʦʛʘʤ ʢʦʥʬ. 9ï10 ʷʥʚʘʨʷ 2003 ʛʦʜʘ. ï ʂʘʣʠʥʠʥʛʨʘʜ, 2003. 

6. ʉʤʦʣʷʥʠʥʦʚʘ ʆ. ɻ. ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʤʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʡ: ʜʠʩ. ʜ ʨʘ ʧʝʜ. ʥʘʫʢ. / ʆ.ɻ. 

ʉʤʦʣʷʥʠʥʦʚʘ. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2002. ï 504 ʩ. 

É ʈʘʭʠʤʦʚʘ ɸ.ʈ., 2018.
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ʆ ʇɸʈɸʄɽʊʈɸʍ ʋʈɸɺʅɽʅʀʗ çʈɸɿʄɽʈʅʆ-ɺɽʉʆɺʆʁè 

ɿɸɺʀʉʀʄʆʉʊʀ ɼʃʗ GAMMARUS LACUSTRIS (CRUSTACEA, 

AMPHIPODA): ʄɽʊʆɼʀʏɽʉʂʀɽ ʈɽʂʆʄɽʅɼɸʎʀʀ 

24.01.2018 

ɸʩʦʯʘʢʦʚ ɸʥʘʪʦʣʠʡ ɸʥʜʨʝʝʚʠʯ (ʂʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ) 

ʍʘʢʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ. ʌ. ʂʘʪʘʥʦʚʘ; 

ʄʘʨʴʷʩʦʚʘ ɺʠʢʪʦʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʍʘʢʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ. ʌ. ʂʘʪʘʥʦʚʘ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: GAMMARUS LACUSTRIS; ʈɸɿʄɽʈʅʆ-ɺɽʉʆɺɸʗ ɿɸɺʀʉʀʄʆʉʊʔ; DIMENSIONAL-

WEIGHT DEPENDENCE.  

 
ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʣʘʛʘʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʥʠʤ ʧʦ ʠʪʦʛʘʤ 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʨʘʥʝʝ ʢʨʘʪʢʦʛʦ ʦʙʟʦʨʘ ʧʷʪʥʘʜʮʘʪʠ ʚʘʨʠʘʥʪʦʚ ʫʨʘʚʥʝʥʠʷ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʛʦ çʨʘʟʤʝʨʥʦ-

ʚʝʩʦʚʫʶè ʟʘʚʠʩʠʤʦʩʪʴ ʙʦʢʦʧʣʘʚʘ G. lacustris. 

 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʨʘʱʝʥʠʝ ʢ ʢʦʣʣʝʛʘʤ-ʢʘʨʮʠʥʦʣʦʛʘʤ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʠ ʦʙʩʫʜʠʪʴ ʨʷʜ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʘ ʪʘʢʞʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʥʠʤ ʧʦ ʠʪʦʛʘʤ 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʨʘʥʝʝ ʢʨʘʪʢʦʛʦ ʦʙʟʦʨʘ ʧʷʪʥʘʜʮʘʪʠ ʚʘʨʠʘʥʪʦʚ ʫʨʘʚʥʝʥʠʷ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʛʦ çʨʘʟʤʝʨʥʦ-

ʚʝʩʦʚʫʶè ʟʘʚʠʩʠʤʦʩʪʴ ʙʦʢʦʧʣʘʚʘ G. lacustris [1]. ʆʜʥʘʢʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʘʜʨʝʩʫʝʪʩʷ ʪʝʤ, ʢʪʦ 

ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʸʥʥʳʝ ʠʟʫʯʝʥʠʶ ʠ ʦʧʠʩʘʥʠʶ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʙʦʢʦʧʣʘʚʦʚ. ɹʝʩʩʧʦʨʥʦ, ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ [1] ʚ ʠʟʫʯʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ 

ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʙʦʢʦʧʣʘʚʘ G. lacustris ʫʥʠʢʘʣʝʥ ʠ ʮʝʥʝʥ ʩʘʤ ʧʦ ʩʝʙʝ, ʦʜʥʘʢʦ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʫʜʫʱʠʭ ʨʘʙʦʪ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʩʫʜʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʪʨʘʯʝʥʥʳʭ ʫʩʠʣʠʡ ʠʣʠ, ʢʘʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ G. lacustris, ʪʦ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦ ʚʩʝʭ ʩʪʘʪʴʷʭ ʧʦ ʦʙʩʫʞʜʘʝʤʦʡ ʟʜʝʩʴ ʠ ʨʘʥʝʝ [1] ʪʝʤʝ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʪʘʢ ʞʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ 

ʜʨʫʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ (= ʧʦʧʫʣʷʮʠʡ) 

G. lacustris ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ʝʩʣʠ ʥʝʠʟʚʝʩʪʥʳ ʚʝʣʠʯʠʥʳ ʦʙʲʸʤʦʚ ʠʭ ʚʳʙʦʨʦʢ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʟ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʧʫʙʣʠʢʘʮʠʡ [1] ʦʙ ʦʜʥʦʟʥʘʯʥʦ ʟʘʷʚʣʷʝʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʟʤʝʨʝʥʥʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ ʦʩʦʙʝʡ 

ʙʳʣʦ ʩʦʦʙʱʝʥʦ ʤʝʥʝʝ ʯʝʤ ʚ ʧʦʣʦʚʠʥʝ ʨʘʙʦʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʜʣʷ ʨʘʩʯʸʪʘ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ 

ʦʧʫʙʣʠʢʦʚʘʥʠʷ.  

2. ʂ ʢʘʪʝʛʦʨʠʠ çʦʙʷʟʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭè ʤʳ ʪʘʢ ʞʝ ʧʨʝʜʣʘʛʘʝʤ ʦʪʥʝʩʪʠ ʢʦʤʤʝʥʪʘʨʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦ 

ʪʦʤ, ʢʘʢ ʠʤʝʥʥʦ ʠʟʤʝʨʷʣʘʩʴ ʜʣʠʥʘ ʪʝʣʘ ʨʘʯʢʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʢ ʥʘʯʘʣʫ 1989 ʛ. ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʥʝ ʤʝʥʝʝ 

ʜʝʩʷʪʠ ʪʦʯʝʢ ʟʨʝʥʠʷ ʥʘ ʪʦ, ʢʘʢ ʠʟʤʝʨʷʪʴ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʢ çʜʣʠʥʘ ʪʝʣʘè [2], ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠʭ 

ʤʥʝʥʠʡ ʧʦ ʥʘʰʠʤ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʦʮʝʥʢʘʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʞʝ ʥʝ ʤʝʥʝʝ ʪʨʠʜʮʘʪʠ [3]. ʆʙʦʩʥʦʚʘʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʦʯʥʷʪʴ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥʳ ʪʝʣʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʣʠʰʴ ʚ ʜʚʫʭ ʨʘʙʦʪʘʭ ʠʟ ʦʜʠʥʥʘʜʮʘʪʠ 

[1] ʘʚʪʦʨʘʤʠ ʧʦʷʩʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʤʠ ʪʝʨʤʠʥʘ çʜʣʠʥʘ ʪʝʣʘè. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʢʦʥʪʝʢʩʪʝ 

ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʥʷʪʴ ʩ ʢʘʢʦʡ ʠʤʝʥʥʦ çʜʣʠʥʦʡ ʪʝʣʘè ʩʚʷʟʳʚʘʝʪ ʘʚʪʦʨ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ 

ʚʟʚʝʰʠʚʘʥʠʷ ʙʦʢʦʧʣʘʚʘ G. lacustris.  
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3. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʨʘʟʤʝʨʥʳʡ ʜʠʘʧʘʟʦʥ ʨʘʯʢʦʚ, ʙʝʟʫʩʣʦʚʥʦ, ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʜʘʥʥʳʝ ʦʙ ʝʛʦ ʚʝʣʠʯʠʥʝ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʩʝʛʜʘ ʫʪʦʯʥʷʪʴ ʨʘʟʤʝʨʥʳʡ ʜʠʘʧʘʟʦʥ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʯʢʦʚ G. lacustris ʤʦʞʥʦ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʪʝʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʜʘʞʝ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʩʫʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʝʛʦ ʚʝʣʠʯʠʥʳ, ʥʘʧʨʠʤʝʨ, 

ʟʘ ʩʯʸʪ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ ʩʙʦʨʘʭ ʦʜʥʦʨʘʟʤʝʨʥʳʭ ʠʣʠ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʡ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʸʪ ʢ ʧʝʨʝʭʦʜʫ 

ʦʪ ʫʞʝ ʩʪʘʚʰʝʡ çʪʨʘʜʠʮʠʦʥʥʦʡè ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʢ ʣʠʥʝʡʥʦʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦ ʜʠʘʧʘʟʦʥʝ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʨʘʟʤʝʨʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʩʦʦʙʱʘʝʪʩʷ ʣʠʰʴ ʚ ʰʝʩʪʠ ʩʣʫʯʘʷʭ ʠʟ ʦʜʠʥʥʘʜʮʘʪʠ ʠʣʠ ʚ 55 % ʧʫʙʣʠʢʘʮʠʡ [1]. 

4. ʄʳ ʪʘʢ ʞʝ ʧʨʝʜʣʘʛʘʝʤ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʯʘʩʪʦʝ ʨʘʚʥʦʟʥʘʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʧʫʙʣʠʢʘʮʠʷʭ ʪʝʨʤʠʥʦʚ çʚʝʩ ʪʝʣʘè ʠ çʤʘʩʩʘ ʪʝʣʘè. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ çʚʝʩè ʠ çʤʘʩʩʘè, ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ, 

ʥʝ ʷʚʣʷʶʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʳʤʠ ʜʨʫʛ ʜʨʫʛʫ ʠ ʙʦʣʝʝ ʪʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ, ʥʝ 

ʞʝʣʘʪʝʣʴʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʠʥʦʥʠʤʦʚ. ʉʦʛʣʘʩʥʦ ʩʚʦʝʤʫ ʩʤʳʩʣʦʚʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʥʘʠʙʦʣʝʝ 

ʧʨʠʝʤʣʝʤʳʤ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʤʘʩʩʘ ʪʝʣʘè. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʠʰʴ 

ʚ ʜʚʫʭ ʨʘʙʦʪʘʭ ʠʟ ʜʝʩʷʪʠ, ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʨʤʠʥ çʚʝʩè ʠʣʠ çʩʳʨʦʡ ʚʝʩè, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʵʪʦ 

ʙʳʣʠ: çʩʳʨʘʷ ʤʘʩʩʘè, çʚʣʘʞʥʘʷ ʤʘʩʩʘè ʠʣʠ ʧʨʦʩʪʦ çʤʘʩʩʘ ʪʝʣʘè. ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ (40 %) ʦʢʘʟʘʣʦʩʴ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʩʳʨʘʷ ʤʘʩʩʘè ʠʣʠ çʩʳʨʘʷ ʤʘʩʩʘ ʪʝʣʘè. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʧʨʝʜʣʘʛʘʝʤʫʶ ʥʘʤʠ ʨʝʢʦʤʝʥʜʘʮʠʶ ʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴè, 

ʛʜʝ ʚʤʝʩʪʦ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ çʤʘʩʩʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çʚʝʩè. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʫʞʝ ʚʝʩʴʤʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʝʛʦ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʢ ʢʘʪʝʛʦʨʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʣʠ 

ʫʩʪʦʷʚʰʠʭʩʷ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ ʝʛʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʛʨʫʧʧʝ çʢʣʶʯʝʚʳʭ ʩʣʦʚè ʠʣʠ çkeywordè, ʪʘʢ ʢʘʢ 

ʦʥʦ ʚʝʩʴʤʘ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʦʙʩʫʞʜʘʝʤʦʡ ʚ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʪʝʤʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

5. ʅʘʨʷʜʫ ʩ ʨʘʟʤʝʨʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʦʩʦʙʝʡ ʚʝʩʴʤʘ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʢʘʟʘʪʝʣʝ 

ʜʠʘʧʘʟʦʥʘ ʤʘʩʩʳ ʪʝʣʘ ʠʟʫʯʝʥʥʳʭ ʦʩʦʙʝʡ. ʆʜʥʘʢʦ ʦʙ ʵʪʦʤ ʩʦʦʙʱʘʝʪ ʣʠʰʴ ʢʘʞʜʳʡ ʚʪʦʨʦʡ ʠʟ ʘʚʪʦʨʦʚ, 

ʧʨʝʜʩʪʘʚʠʚʰʠʭ ʩʚʦʡ ʚʘʨʠʘʥʪ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ [1]. ʅʝʤʘʣʦʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʯʠʪʘʪʴ ʫʪʦʯʥʝʥʠʝ, ʢʘʩʘʶʱʝʝʩʷ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʭ ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ ʧʨʦʮʝʜʫʨʝ 

ʚʟʚʝʰʠʚʘʥʠʷ. ʈʘʥʝʝ ʙʳʣʦ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʠʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʬʠʢʩʠʨʫʶʱʠʝ ʞʠʜʢʦʩʪʠ ʢʘʢ 

ʨʘʩʪʚʦʨʳ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʵʪʘʥʦʣʘ, ʘ ʪʘʢʞʝ ʠʭ ʩʤʝʩʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ çʩʳʨʫʶ ʤʘʩʩʫè ʪʝʣʘ ʛʠʜʨʦʙʠʦʥʪʦʚ [4, 5, 6 ʠ ʜʨ.]. 

ʂ ʦʪʜʝʣʴʥʦʡ ʛʨʫʧʧʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʳ ʦʪʥʝʩʣʠ ʪʘʢʦʚʳʝ, ʯʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʩʯʸʪʘ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ çʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʫʶè ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʢ G. 

lacustris, ʪʘʢ ʠ ʙʦʢʦʧʣʘʚʦʚ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʨʷʜʫ ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʤʝʥʝʥʠʷ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ [7, 8, 9 ʠ ʜʨ.], ʜʦ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʩʚʷʟʠ 

ʤʝʞʜʫ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠʣʠ ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ (r). ʏʠʩʣʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʳʙʨʘʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʘ ʠʤʝʥʥʦ ʤʘʩʩʘ ʠ ʜʣʠʥʘ ʪʝʣʘ ʙʦʢʦʧʣʘʚʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʣʠʰʴ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ (27 %) ʧʨʠʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ [1], ʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢʦ ʚʩʝʤ 

ʚʳʚʝʜʝʥʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʫʢʘʟʘʥʥʘʷ ʜʦʣʷ ʩʥʠʞʘʝʪʩʷ ʜʦ 13 % [1], ʪʘʢ ʢʘʢ ʦʜʥʦʟʥʘʯʥʘʷ ʪʨʘʢʪʦʚʢʘ ʟʥʘʯʝʥʠʷ r ʚ 

ʨʘʙʦʪʝ ʀ. ʄ. ʐʘʧʦʚʘʣʦʚʦʡ [10] ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʦʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʢʘʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʮʝʥʢʦʡ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʝʛʦ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʦʛʦ ʨʦʜʘ ʦʮʝʥʦʢ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʧʫʙʣʠʢʘʮʠʷʭ ʥʝʪ ʚʦʚʩʝ [1]. ʇʦʤʠʤʦ 

ʟʥʘʯʝʥʠʷ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʢʦʨʨʝʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʘʨʦʜʦʚʘʪʴ ʘʥʘʣʦʛʠʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ b ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ɺ ʫʧʦʤʷʥʫʪʳʭ ʨʘʥʝʝ ʧʫʙʣʠʢʘʮʠʷʭ [1] ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʦʜʠʪʩʷ ʯʫʪʴ ʙʦʣʝʝ ʯʝʤ ʚ ʧʦʣʦʚʠʥʝ ʨʘʙʦʪ (55 %). ɺ ʪʦʞʝ ʚʨʝʤʷ ʦʮʝʥʠʚʘʪʴ ʟʥʘʯʝʥʠʝ 

ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ a ʥʝ ʩʦʚʩʝʤ ʢʦʨʨʝʢʪʥʦ, ʪʘʢ ʢʘʢ ʵʪʠ ʜʚʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʚʷʟʘʥʳ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. ʊʘʢ ʞʝ ʚʝʩʴʤʘ ʞʝʣʘʪʝʣʴʥʦ ʩʦʦʙʱʘʪʴ ʦ ʪʦʤ, ʢʘʢʦʤʫ ʫʨʦʚʥʶ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. 
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ʂ ɺʆʇʈʆʉʋ ʆɹ ʆʉʆɹɽʅʅʆʉʊʗʍ ʇʈʀʄɽʅɽʅʀʗ 

ɹʀʆʃʆɻʀʏɽʉʂʆʁ ʆʏʀʉʊʂʀ ʉʊʆʏʅʓʍ ɺʆɼ ɺ 

ɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʈʋɼɸʍ 

25.01.2018 

ɸʨʳʰʪʘʝʚ ʅʠʢʦʣʘʡ ɸʨʢʘʜʴʝʚʠʯ 

ʍʘʢʘʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ. ʌ. ʂʘʪʘʥʦʚʘ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʦʣʫʙʥʠʯʠʡ ɸ.ɸ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʌɻɹʆʋ ɺʆ ʍɻʋ ʠʤ. ʅ.ʌ. ʂʘʪʘʥʦʚʘ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʆʏʀʉʊʂɸ; ʆʏʀʉʊʅʓɽ ʉʆʆʈʋɾɽʅʀʗ; ʉʊʆʏʅʓɽ ɺʆɼʓ; 

ɹʀʆʃʆɻʀʏɽʉʂʀʁ ʇʈʋɼ; BIOLOGICAL TREATMENT; TREATMENT FACILITIES; SEWAGE; 

BIOLOGICAL POND.  

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʝʩʪʝʩʪʚʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʫʜʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

 

ɺ ʧʨʦʮʝʩʩʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʩʦʦʨʫʞʝʥʠʷʭ ʧʦʚʪʦʨʷʶʪʩʷ ʤʝʪʦʜʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʘʤʦʦʯʠʱʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʦʚ. ɽʩʣʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʘʢʠʝ ʚʦʜʦʝʤʳ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʪʦ ʵʪʦ 

ʥʘʤʥʦʛʦ ʫʜʝʰʝʚʠʪ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ, ʘ ʢʘʯʝʩʪʚʦ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʥʘʛʨʫʟʢʠ, ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʇɼʂ ʜʣʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʢʫʶ ʦʯʠʩʪʢʫ ʚʦʜ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʟ ʥʠʭ 

ʫʜʘʣʷʝʪʩʷ ʨʘʩʪʚʦʨʝʥʥʘʷ ʯʘʩʪʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʙʠʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ). ɺ 

ʧʨʦʮʝʩʩʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʝ 

ʫʜʘʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʫʜ ï ʩʦʟʜʘʥʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʦ ʠʣʠ ʧʫʪʝʤ ʟʘʧʨʫʞʠʚʘʥʠʷ ʨʝʢʠ ʚʦʜʦʝʤ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʮʝʩʩʘʭ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ. ʀʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʡ ʙʠʦʧʨʫʜ ʠʤʝʝʪ ʬʦʨʤʫ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ 

1:1,5 ʨʝʜʢʦ 1:3. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʫʙʠʥʘ ʪʘʢʦʛʦ ʧʨʫʜʘ: 

ʜʣʷ ʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʛʣʫʙʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,6-1,2 ʤʝʪʨʘ, ʘ ʜʣʷ ʘʥʘʵʨʦʙʥʳʭ ï 2,5-3 ʤʝʪʨʘ. ʊʘʢ ʞʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʫʜʳ ʙʳʚʘʶʪ ʥʝʧʨʦʪʦʯʥʳʝ ʠ ʧʨʦʪʦʯʥʳʝ (ʨʠʩʫʥʦʢ 1) [1,2]. 

 
ʈʠʩʫʥʦʢ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʫʜʳ [3]. 
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ɺ ʥʝʧʨʦʪʦʯʥʳʭ ʧʨʫʜʘʭ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ, ʧʦʩʪʫʧʘʶʱʠʝ ʩʪʦʢʠ ʚ ʭʦʜʝ ʦʯʠʩʪʢʠ ʠʩʧʘʨʷʝʪʩʷ, 

ʬʠʣʴʪʨʫʝʪʩʷ ʧʦʯʚʦʡ. ɺ ʧʨʦʪʦʯʥʳʭ ð ʦʯʠʱʝʥʥʘʷ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ. 

ʊʘʢʠʝ ʧʨʫʜʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʜʦʦʯʠʩʪʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʣʦʞʥʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ 

(ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ [4]. 

ɺ ʧʝʨʚʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʧʨʫʜʳ ʤʦʞʥʦ ʢʨʫʛʣʳʡ ʛʦʜ, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʪʦʨʦʤ, 

ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʧʦʷʩʝ ʪʦʣʴʢʦ ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ, ʚ ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 

ʚ ʧʨʫʜʘʭ ʙʫʜʝʪ ʥʝ ʥʠʞʝ +8Áʉ. ɸʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ 

ʦʙʨʘʟʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜ ʧʨʝʢʨʘʱʘʝʪ ʜʦʩʪʫʧ ʚ ʧʨʫʜ ʢʠʩʣʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ɺ ʧʝʨʚʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʝ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʵʨʦʙʥʳʡ ʪʠʧ ʙʠʦʧʨʫʜʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʛʝʨʤʝʪʠʯʥʳʝ ʨʝʟʝʨʚʫʘʨʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʤʝʪʘʣʣʘ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. ɼʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʘʥʘʵʨʦʙʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝ ʪʨʝʙʫʝʪʩʷ ʢʠʩʣʦʨʦʜ, ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʚʳʙʨʦʩʘ ʵʥʝʨʛʠʠ ʠ ʜʘʥʥʳʡ 

ʩʧʦʩʦʙ ʦʯʠʩʪʢʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʝʰʝʚʳʤ, ʥʘʛʨʫʟʢʘ ʧʦ ɹʇʂ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʚʦʜ 300-350 ʤ3/ʛʘ ʚ 

ʩʫʪʢʠ. ɺ ʘʵʨʦʙʥʳʭ ʪʠʧʘʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʵʨʘʮʠʠ ʥʘʛʨʫʟʢʘ ʩʦʩʪʘʚʣʷʝʪ 200-250ʤ3/ʛʘ ʚ ʩʫʪʢʠ, ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʦʯʠʩʪʢʠ 5000 ʤ3/ʛʘ ʚ ʩʫʪʢʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʫʜʘ ʧʣʦʱʘʜʴʶ 0,25-0,5 ʛʘ ʚʨʝʤʷ ʦʯʠʩʪʢʠ ʚʦʜ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ, ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 10 ʩʫʪʦʢ. 

ɺ ʜʨʫʛʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ ʠʟ-ʟʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ʚʦʜʦʦʯʠʩʪʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʘʢ ʜʣʷ ʜʦʦʯʠʩʪʢʠ, ʪʘʢ ʠ ʜʣʷ 

ʧʦʣʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ. ɼʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʦʯʠʩʪʢʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 2-3 ʩʪʫʧʝʥʠ, ʚ ʢʘʞʜʦʡ ʠʟ ʩʪʫʧʝʥʝʡ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ɹʇʂ5 ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70%, 

ʩ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʘʵʨʘʮʠʝʡ ʠ ʨʝʮʠʨʢʫʣʷʮʠʝʡ ʠʣʦʚʦʡ ʩʤʝʩʠ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʜʣʷ 

ʧʦʣʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʜʦ 10000 ʤ3 ʚ ʩʫʪʢʠ, ʘ ʜʣʷ ʜʦʦʯʠʩʪʢʠ ʜʦ 50000 ʤ3 ʚ ʩʫʪʢʠ, ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ 

ʫʤʝʥʴʰʠʪʴ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʧʨʫʜʘ, ʜʦʙʠʪʴʩʷ ʣʫʯʰʠʭ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʤʝʥʝʝ 

ʟʘʚʠʩʷʱʠʭ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʠ ʩʦʭʨʘʥʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʦʪ -15 ʜʦ -

20Áʉ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦ -45Áʉ [5]. 

ʇʦʤʠʤʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʧʨʠʨʦʜʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʦʯʠʩʪʢʠ ʧʨʫʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʪʝʥʠʷ. 

ʈʘʩʪʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʪʘʢʠʭ ʢʘʢ: 1) ʧʦʛʣʦʱʝʥʠʝ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ; 2) ʟʘʜʝʨʞʢʘ ʤʝʪʘʣʣʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩ 

ʪʨʫʜʦʤ ʨʘʟʣʘʛʘʶʪʩʷ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʨʘʩʪʝʥʠʷ ʧʦʛʣʦʱʘʶʪ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ (ʘʟʦʪ, ʬʦʩʬʦʨ, 

ʨʘʩʪʚʦʨʝʥʥʳʝ ʩʦʣʠ, ʫʛʣʝʨʦʜ); 3) ʥʘʧʦʣʥʝʥʠʝ ʚʦʜʳ ʢʠʩʣʦʨʦʜʦʤ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ; 4) ʠʥʪʦʢʩʠʢʘʮʠʷ 

ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʧʨʫʜʦʚ ʨʘʩʪʝʥʠʷ ʵʪʦ 
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ʪʨʦʩʪʥʠʢ, ʢʘʤʳʰ ʦʙʳʯʥʳʡ, ʨʦʛʦʟ ʫʟʢʦʣʠʩʪʥʳʡ ʠ ʰʠʨʦʢʦʣʠʩʪʥʳʡ, ʘʠʨ ʙʦʣʦʪʥʳʡ, ʛʠʘʮʠʥʪʳ.ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʡʦʥʘ ʨʘʟʤʝʱʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʫʜʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʨʘʩʪʝʥʠʷ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨ. ʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʪʨʦʩʪʥʠʢ ʤʠʩʢʘʥʪʫʩ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʠʤ 

ʨʘʩʪʝʥʠʝʤ ʬʠʣʴʪʨʘʪʦʤ, ʤʦʞʝʪ ʨʘʩʪʠ ʚ ʩʫʭʠʭ, ʟʘʙʦʣʦʯʝʥʥʳʭ, ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʠ ʟʘʛʨʷʟʥʝʥʥʳʤʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯʚʘʭ, ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ ʭʦʨʦʰʦ ʧʝʨʝʟʠʤʦʚʳʚʘʝʪ [6]. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʠʦʧʨʫʜʦʚ ʚʘʞʥʦ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʝ ʜʦʧʫʩʪʠʪʴ ʠʭ 

ʧʝʨʝʛʨʫʟʢʫ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʪʦʨʠʯʥʦʤʫ 

ʟʘʛʨʷʟʥʝʥʠʶ ʠ ʜʨ. ʇʨʠ ʠʟʙʳʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʵʚʪʨʦʬʠʢʘʮʠʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʜʘʣʝʥʠʶ ʜʦʥʥʦʛʦ ʠʣʘ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚʦʜʳ ʚ 

ʧʨʫʜʘʭ ʩ ʮʝʣʴʶ ʚʳʥʦʩʘ ʦʩʝʜʘʶʱʠʭ ʧʨʠʤʝʩʝʡ ʢ ʤʝʩʪʘʤ ʠʭ ʩʙʦʨʘ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʦʪʢʘʯʢʦʡ ʥʘʩʦʩʦʤ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʫʜʦʤ ʚʘʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 10.04.2007 ˉ 219 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚè, ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʠʦʠʥʜʠʢʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʨʫʯʝʡʥʠʢʠ, ʢʘʨʧʳ, ʣʷʛʫʰʢʠ ʠ ʧʨʝʩʥʦʚʦʜʥʳʝ ʤʦʣʣʶʩʢʠ. ʆʥʠ ʤʦʤʝʥʪʘʣʴʥʦ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʘ ʣʠʯʠʥʢʠ ʨʫʯʝʡʥʠʢʦʚ ʚ ʛʨʷʟʥʦʡ ʚʦʜʝ ʧʦʛʠʙʘʶʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦ ʪʠʧʫ ʙʠʦʧʨʫʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ 

ʠʣʠ ʜʦʧʦʣʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ ʚ ʦʪʜʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʢ ʪʦʤʫ ʞʝ ʪʘʢʦʡ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʤʝʥʝʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-, ʵʥʝʨʛʦ-, ʨʝʩʫʨʩʦʟʘʪʨʘʥʳʡ ʯʝʤ ʩʦʦʨʫʞʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. ʉʣʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʙʠʦʧʨʫʜʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʚʦ ʚʪʦʨʦʤ, ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ ʚ 

ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʘʵʨʘʮʠʠ ʠ ʨʝʮʠʨʢʫʣʷʮʠʠ ʠʣʘ. 
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ɺʃʀʗʅʀɽ ʉʆɺʈɽʄɽʅʅʆʁ ɾʀɿʅʀ ʏɽʃʆɺɽʂɸ ʅɸ ɽɻʆ 

ʉʂɽʃɽʊ 

05.02.2018 

ɹʳʩʪʨʦʚ ɼʤʠʪʨʠʡ ʉʝʨʛʝʝʚʠʯ 

ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʂɽʃɽʊ; ʉʊʈʆɽʅʀɽ ʉʂɽʃɽʊɸ; ʅɽɻɸʊʀɺʅʓɽ ʌɸʂʊʆʈʓ ɺʅɽʐʅɽʁ ʉʈɽɼʓ; 

SKELETON; SKELETON STRUCTURE; THE NEGATIVE FACTORS OF THE EXTERNAL ENVIRONMENT. 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʬʘʢʪʦʨʳ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʩʢʝʣʝʪ ʯʝʣʦʚʝʢʘ. 

 

ʏʝʣʦʚʝʢ 21 ʚʝʢʘ ʢʨʫʪʦ ʠʟʤʝʥʠʣ ʩʚʦʶ ʞʠʟʥʴ. ʉʝʡʯʘʩ ʫ ʥʘʩ ʝʩʪʴ ʚʩʝ, ʦ ʯʝʤ ʤʳ ʢʦʛʜʘ-ʪʦ ʤʝʯʪʘʣʠ. 

ʅʝʩʦʤʥʝʥʥʦ, ʵʪʦ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʧʣʶʩ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʅʦ, ʢʘʢ ʠ ʫ ʚʩʝʛʦ, ʫ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ 

ʝʩʪʴ ʦʙʨʘʪʥʘʷ ʩʪʦʨʦʥʘ. ʆʥʘ ʦʢʘʟʳʚʘʝʪ ʦʯʝʥʴ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʘʰ ʦʨʛʘʥʠʟʤ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʪʨʘʜʘʶʱʠʭ ʦʨʛʘʥʦʚ ʷʚʣʷʝʪʩʷ ʩʢʝʣʝʪ ʯʝʣʦʚʝʢʘ. ʉʢʝʣʝʪ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʩʪʝʡ, 

ʠʛʨʘʶʱʠʝ ʧʘʩʩʠʚʥʫʶ ʦʧʦʨʥʫʶ ʨʦʣʴ. ʅʘ ʩʢʝʣʝʪʝ, ʧʦ ʩʫʪʠ, ʜʝʨʞʠʪʩʷ ʚʝʩʴ ʥʘʰ ʦʨʛʘʥʠʟʤ. ʂ ʥʝʤʫ ʧʨʠʢʨʝʧʣʷʶʪʩʷ 

ʤʳʰʮʳ, ʜʚʠʛʘʶʱʠʝ ʯʘʩʪʠ ʥʘʰʝʛʦ ʪʝʣʘ ʠ ʦʨʛʘʥʳ, ʧʦʤʦʛʘʶʱʠʝ ʥʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. 

ʉʢʝʣʝʪ ʚʳʧʦʣʥʷʝʪ ʮʝʣʳʡ ʨʷʜ ʬʫʥʢʮʠʡ:  

1. ʆʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʘʷ. ʆʥʘ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʜʚʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʯʘʩʪʦ ʦʙʲʝʜʠʥʷʶʪ ʚʤʝʩʪʝ ï ɻ ʪʦ ʦʧʦʨʥʘʷ 

ʠ ʜʚʠʛʘʪʝʣʴʥʘʷ. ʆʧʦʨʥʘʷ ʬʫʥʢʮʠʷ ʩʢʝʣʝʪʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʢʝʣʝʪ ʚʳʩʪʫʧʘʝʪ ʦʧʦʨʦʡ, ʢʘʨʢʘʩʦʤ ʜʣʷ 

ʚʩʝʛʦ ʪʝʣʘ. ʉʢʝʣʝʪ ʜʝʨʞʠʪ ʥʘ ʩʝʙʝ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʪʝʣʦ: ʪʢʘʥʠ, ʦʨʛʘʥʳ, ʩʦʩʫʜʳ ʠ ʪ.ʜ.  

ɼʚʠʛʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʠ ʝʛʦ ʦʨʛʘʥʦʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʢʝʣʝʪ, ʩʚʷʟʢʠ ʠ ʤʳʰʮʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʰʝʤʫ ʪʝʣʫ ʧʦʜʚʠʞʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ. 

2. ɿʘʱʠʪʥʘʷ. ʉʢʝʣʝʪ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʱʠʪ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʪʝʣʘ ʠ ʦʨʛʘʥʦʚ. 

ʆʥ ʟʘʱʠʱʘʝʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ: ʫʜʘʨʦʚ, ʧʦʨʝʟʦʚ, ʧʘʜʝʥʠʡ, ʫʰʠʙʦʚ ʠ ʪ.ʜ.  

3. ʌʦʨʤʦʦʙʨʘʟʫʶʱʘʷ. ʏʝʣʦʚʝʢʘ ʢʘʢ ʜʚʫʥʦʛʦʛʦ ʧʨʷʤʦʭʦʜʷʱʝʛʦ ʜʚʫʨʫʢʦʛʦ ʛʫʤʘʥʦʠʜʘ ʤʳ ʟʥʘʝʤ 

ʙʣʘʛʦʜʘʨʷ ʩʢʝʣʝʪʫ. ʆʥ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ ʪʝʣʘ. ɺʩʝ 

ʞʠʚʦʪʥʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʦʪ ʯʝʣʦʚʝʢʘ, ʙʣʘʛʦʜʘʨʷ ʨʘʟʣʠʯʥʦʤʫ ʩʪʨʦʝʥʠʶ ʩʢʝʣʝʪʘ. 

ʉʢʝʣʝʪ ʨʘʩʪʝʪ ʚʤʝʩʪʝ ʩ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ. ɽʩʣʠ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʘʰ ʨʦʩʪ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 40 ʜʦ 60 

ʩʘʥʪʠʤʝʪʨʦʚ, ʪʦ ʚ ʤʦʤʝʥʪ ʩʤʝʨʪʠ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʧʦʣʫʪʦʨʘ ʤʝʪʨʦʚ ʜʦ 3 ï 4 ʤʝʪʨʦʚ ʚ ʩʨʝʜʥʝʤ (ʪʘʢ ʞʝ 

ʜʦʧʫʩʪʠʤʳ ʠ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ, ʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ).  

4. ʂʨʦʚʝʪʚʦʨʥʘʷ. ɺ ʛʫʙʯʘʪʦʤ ʚʝʱʝʩʪʚʝ ʢʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʘʩʥʳʭ ʢʨʦʚʷʥʳʭ ʪʝʣʝʮ. ʆʥʦ 

ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ï ʢʦʩʪʥʳʡ ʤʦʟʛ. ʊʘʢʞʝ ʢʦʩʪʥʳʡ ʤʦʟʛ ʚʳʧʦʣʥʷʝʪ ʠʤʤʫʥʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʜʦʙʘʚʦʢ ʤʦʞʥʦ 

ʫʧʦʤʷʥʫʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʥʫʪʨʠ ʢʦʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʦ ʠʜʝʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

5. ʆʙʤʝʥʥʘʷ. ʊʘʢ ʞʝ ʩʢʝʣʝʪ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʣʴʮʠʷ ʠ ʬʪʦʨʘ ʠ 

ʮʝʣʦʛʦ ʨʷʜʘ ʜʨʫʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ. 

ʕʪʦ ʣʠʰʴ ʯʘʩʪʴ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʩʢʝʣʝʪʦʤ ʯʝʣʦʚʝʢʘ, ʥʦ ʦʥʠ ʩʘʤʳʝ ʚʘʞʥʳʝ ʠʟ ʚʩʝʛʦ ʩʧʠʩʢʘ ʠ 

ʧʨʦʧʫʩʪʠʪʴ ʠʟ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʢʝʣʝʪʘ ʧʨʦʩʪʦ ʥʝʣʴʟʷ. 

ʊʘʢ ʢʘʢʦʝ ʞʝ ʚʣʠʷʥʠʝ ʩʦʚʨʝʤʝʥʥʘʷ ʞʠʟʥʴ ʦʢʘʟʳʚʘʝʪ ʥʘ ʩʢʝʣʝʪ ʯʝʣʦʚʝʢʘ? ʆʪʚʝʪ ʦʯʝʚʠʜʝʥ. ʉʘʤʦʝ 

ʥʝʛʘʪʠʚʥʦʝ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʯʝʣʦʚʝʢ ʧʨʠʚʳʢ ʙʳʪʴ ʦʢʨʫʞʝʥʥʳʤ ʚʩʝʤʠ ʙʣʘʛʘʤʠ ʮʠʚʠʣʠʟʘʮʠʠ, ʠ ʦʥ ʩʪʘʣ ʤʘʣʦ ʩʠʣ 

ʧʨʠʢʣʘʜʳʚʘʪʴ ʢ ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ.  

ʅʘʩ ʧʦʩʪʦʷʥʥʦ ʦʢʨʫʞʘʝʪ ʮʝʣʳʡ ʧʝʨʝʯʝʥʴ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʫʚʝʣʠʯʠʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʘʭʘʨʘ ʠ 

ʩʦʣʝʥʦʛʦ. 

ʇʨʝʚʳʰʝʥʠʝ ʥʦʨʤʳ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʘʭʘʨʘ ʠ ʪʘʢ ʦʢʘʟʳʚʘʝʪ ʮʝʣʳʡ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʥʦ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʙʦʣʝʟʥʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ B ʠ ʢʘʣʴʮʠʷ. ʕʪʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʢʝʣʝʪʘ. ʂʘʣʴʮʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʩʪ ʠ 

ʢʨʝʧʦʩʪʴ ʢʦʩʪʝʡ. ʇʨʠ ʧʦʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ ʢʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʦʯʝʥʴ ʣʦʤʢʠʤʠ, ʠ ʰʘʥʩ ʧʝʨʝʣʦʤʦʚ 

ʚʦʟʨʘʩʪʘʝʪ. ɹʝʟ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ ʚʨʝʜ ʥʘʥʦʩʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩʢʝʣʝʪʫ, ʘ ʪʘʢʞʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʘʭ.  

ʉʦʣʴ ʦʢʘʟʳʚʘʝʪ ʩʭʦʞʠʡ ʵʬʬʝʢʪ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʏʨʝʟʤʝʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʦʣʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʦʥʘ ʚʳʪʝʩʥʷʝʪ ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʠʟ ʢʨʦʚʠ. ʊʝʤ ʩʘʤʳʤ ʢʦʩʪʠ ʣʠʰʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚ ʢʦʩʪʠ ʢʘʢ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʘʭʘʨʘ. 

ʅʝ ʜʦʧʫʩʪʠʪʴ ʵʪʦʛʦ ʤʦʞʥʦ ʧʨʦʩʪʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʨʠʝʤʘ ʩʘʭʘʨʘ ʠ ʩʦʣʠ, ʠ ʧʨʠʜʝʨʞʠʚʘʝʤ ʜʠʝʪʳ. 

ɿʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʪʦʞʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʚ ʥʦʨʤʫ ʫʨʦʚʥʷ ʩʘʭʘʨʘ ʠʣʠ ʩʦʣʠ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʨʫʛʦʡ ʘʩʧʝʢʪ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʉ ʩʘʤʦʛʦ ʶʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʳ ʫʯʠʤʩʷ. ʉʥʘʯʘʣʘ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ 

ʧʦʪʦʤ ʚ ʰʢʦʣʝ ʟʘʪʝʤ ʚ ʢʦʣʣʝʜʞʝ, ʪʝʭʥʠʢʫʤʝ ʠʣʠ ʞʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩ ʠʥʩʪʠʪʫʪʘʤʠ. ɺʩʝ ʵʪʦ ʟʘʥʠʤʘʝʪ ʥʝ ʦʜʠʥ 

ʜʝʩʷʪʦʢ ʣʝʪ. ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʣʠʪʝʣʴʥʦʤ ʧʨʝʙʳʚʘʥʠʠ ʟʘ ʧʘʨʪʦʡ. 

ʅʝ ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʩʪʘʪʴ ʠ ʨʘʟʤʷʪʴʩʷ, ʧʨʦʚʝʩʪʠ ʨʷʜ ʫʧʨʘʞʥʝʥʠʡ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʦʩʘʥʢʠ, ʥʘʰ ʧʦʟʚʦʥʦʯʥʠʢ ʥʘʯʠʥʘʝʪ ʧʦʥʝʤʥʦʛʫ ʠʟʤʝʥʷʪʴʩʷ. ɽʱʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ ʥʘʟʘʜ ʤʳ ʥʝ ʟʥʘʣʠ ʦ 

ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ: ʢʠʬʦʟ, ʣʦʨʜʦʟ, ʩʢʦʣʠʦʟ. ɸ ʩʝʡʯʘʩ ʦʥʠ ʩʪʘʣʠ ʦʙʳʜʝʥʥʦʩʪʴʶ. ʅʝʪ ʪʘʢʦʛʦ ʤʦʣʦʜʦʛʦ 

ʯʝʣʦʚʝʢʘ ʯʪʦ ʥʝ ʩʪʨʘʜʘʣ ʙʳ ʦʜʥʠʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʅʦ ʥʝ ʪʦʣʴʢʦ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ʪʘʢʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ. ʇʦʩʣʝ ʫʯʝʙʳ ʤʳ ʠʜʝʤ ʥʘ ʨʘʙʦʪʫ. ʀ ʝʩʣʠ 

ʫ ʥʘʩ ʙʫʜʝʪ ʩʠʜʷʯʘʷ ʨʘʙʦʪʘ, ʪʦ ʥʘʤ ʪʘʢ ʞʝ ʥʝ ʠʟʙʝʞʘʪʴ ʠʩʢʨʠʚʣʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ.  

ʊʘʢ ʞʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʤʳ ʚʩʝ ʯʘʱʝ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʴ ʚʨʝʤʷ ʩʠʜʷ ʜʦʤʘ ʚ 

ʥʝʫʜʦʙʥʳʭ ʧʦʟʘʭ. ʏʘʩʪʳʡ ʩʠʜʷʯʠʡ ʦʙʨʘʟ ʞʠʟʥʠ ʧʨʠʥʦʩʠʪ ʥʘʤ ʙʦʣʴʰʦʡ ʚʨʝʜ. ʇʦʢʘ ʤʳ ʨʘʩʪʝʤ ʥʘʰ ʧʦʟʚʦʥʦʯʥʠʢ 

ʦʯʝʥʴ ʧʦʜʘʪʣʠʚ. ʉʠʜʷ ʩʛʦʨʙʠʚʰʠʩʴ ʟʘ ʧʘʨʪʦʡ ʠʣʠ ʞʝ ʟʘ ʩʪʦʣʦʤ ʜʦʤʘ, ʤʳ ʥʘʥʦʩʠʤ ʛʠʛʘʥʪʩʢʠʡ ʚʨʝʜ ʩʚʦʝʤʫ 

ʧʦʟʚʦʥʦʯʥʠʢʫ ʠ ʚʥʫʪʨʝʥʥʠʤ ʦʨʛʘʥʘʤ. 

ʕʪʦ ʣʠʰʴ ʜʚʘ ʩʘʤʳʭ ʚʘʞʥʳʭ ʬʘʢʪʦʨʘ ʯʪʦ ʥʘʥʦʩʷʪ ʥʘʤ ʚʨʝʜ, ʘ ʠʭ ʦʯʝʥʴ ʤʥʦʛʦ. ɺʩʝ ʦʥʠ ʚ ʙʦʣʴʰʦʡ ʠʣʠ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʥʘʰ ʦʨʛʘʥʠʟʤ ʠ ʩʢʝʣʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ. 

ʅʦ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʘʤʳʤ ʣʝʛʢʠʤ ʩʧʦʩʦʙʦʤ ʙʫʜʝʪ ʩʦʙʣʶʜʘʪʴ ʨʝʞʠʤ ʧʠʪʘʥʠʷ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʫʧʦʪʨʝʙʣʷʝʤʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʦʤʦʞʝʪ ʜʝʨʞʘʪʴ ʥʘʰ ʦʨʛʘʥʠʟʤ ʚ ʧʦʨʷʜʢʝ. ɿʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʪʘʢʞʝ 

ʦʢʘʞʫʪʩʷ ʧʦʣʝʟʥʳʤʠ. ʇʨʘʚʠʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʧʦʤʦʞʝʪ ʥʘʤ ʩ ʦʩʘʥʢʦʡ ʠ ʚʳʚʝʜʝʥʠʝʤ ʣʠʰʥʝʛʦ ʩʘʭʘʨʘ 

ʠ ʩʦʣʠ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʅʦ ʥʝ ʩʪʦʠʪ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ ʩʧʦʨʪʦʤ. ʅʝʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʝ ʠʣʠ ʚʳʧʦʣʥʷʝʤʳʝ 

ʫʧʨʘʞʥʝʥʠʷ ʥʘʥʝʩʫʪ ʝʱʝ ʙʦʣʴʰʠʡ ʚʨʝʜ: ʥʘʯʠʥʘʷ ʧʝʨʝʣʦʤʦʤ ʠ ʚʳʚʠʭʦʤ, ʟʘʢʘʥʯʠʚʘʷ ʛʨʳʞʝʡ. ʅʦ ʩʦʚʨʝʤʝʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʥʘʧʨʘʚʣʝʥʥʘ ʥʘ ʪʦ, ʯʪʦ ʩʧʦʨʪ ʤʘʣʦ ʧʦʧʫʣʷʨʝʥ ʚ ʤʘʩʩʘʭ. ʀ ʧʦʢʘ ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʙʫʜʝʪ ʛʣʘʚʝʥʩʪʚʦʚʘʪʴ 

ʚ ʤʠʨʝ, ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʦʩʪʷʤʠ ʙʫʜʝʪ ʨʘʩʪʠ ʚ ʧʨʦʛʨʝʩʩʠʠ. 
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