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ʉɽʂʎʀʗ çʍʀʄʀʗè 

 

ʋɼʂ 549.892.1 

 
SPF-ɼɽʊɽʂʊʀɺ: ʀʉʉʃɽɼʆɺɸʅʀɽ  

ʂʆʉʄɽʊʀʏɽʉʂʀʍ ʇʈɽʇɸʈɸʊʆɺ ʉ SPF-ʕʌʌɽʂʊʆʄ 

 

ɸ. ʉ. ɺʘʰʝʡʢʠʥʘ, ʛʨ. 23-ʇɹ 

ɽ. ʄ. ʇʘʭʦʤʦʚʘ, ʛʨ. 24-ʇɹ(ʙʪ) 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ: ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ. ɻ. ɹʫʣʳʯʸʚ, ʅ. ɸ. ʄʫʨʘʚʴʝʚʘ 

 

ʆʮʝʥʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʷʚʣʝʥʥʦʛʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʟʘʱʠʪʳ ʦʪ ʩʦʣʥʮʘ 

(SPF) ʚ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ ʢʨʝʤʘʭ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚ-

ʣʝʥʘ ʢʨʠʪʠʯʝʩʢʦʡ ʚʘʞʥʦʩʪʴʶ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʢʦʞʠ ʦʪ ʚʨʝʜʥʦʛʦ ʋʌ-ʠʟʣʫʯʝʥʠʷ  

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʬʦʪʦʩʪʘʨʝʥʠʷ ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ʊʨʠ ʢʨʝʤʘ ʦʜʥʦʡ ʤʘʨʢʠ ʩ ʟʘʷʚ-

ʣʝʥʥʳʤ SPF 15, 20 ʠ 50 ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ in vitro.  

ɸʥʘʣʠʟ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʬʠʣʴ-

ʪʨʦʚ, ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʣʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ. ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ SPF, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʫʣʝ ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʦʚ 

ʧʦʛʣʦʱʝʥʠʷ, ʩʦʩʪʘʚʠʣʠ ʣʠʰʴ 2,7 ʠ 18 ʜʣʷ ʢʨʝʤʦʚ ʩ ʤʘʨʢʠʨʦʚʢʦʡ SPF 20 ʠ 50 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʟʘʷʚʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʫʱʝʩʪʚʝʥ-

ʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʜʝʢʣʘʨʠʨʫʝʤʦʡ ʠ ʨʝʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʛʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʠʩʢʘ ʙʦʣʝʝ ʥʘʜʝʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʚʢʣʶʯʘʷ ʥʘʪʫʨʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʟʘʙʦʪʘ ʦ ʟʜʦʨʦʚʴʝ ʠ ʢʨʘʩʦʪʝ ʢʦʞʠ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ, ʟʘʱʠʪʘ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʋʌ-ʠʟʣʫʯʝʥʠʷ) 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʫʭʦʜʘ. ʀʥʪʝʥʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʋʌ-ʣʫʯʝʡ, 

ʙʫʜʴ ʪʦ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʠʣʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʞʫ, ʧʨʠ-

ʚʦʜʷ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʪʘʨʝʥʠʝ 

ʢʦʞʠ, ʧʠʛʤʝʥʪʘʮʠʷ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʢʦʞʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ SPF-ʵʬʬʝʢʪʦʤ (Sun 

Protection Factor ï ʬʘʢʪʦʨ ʟʘʱʠʪʳ ʦʪ ʩʦʣʥʮʘ) ʩʪʘʣʦ ʥʝ ʧʨʦʩʪʦ ʩʝʟʦʥʥʳʤ ʪʨʝʥʜʦʤ, ʘ ʦʩʦʟʥʘʥʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʤʦʣʦʜʦʩʪʠ ʢʦʞʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦ-

ʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ SPF-ʵʬʬʝʢʪʦʤ, ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʚʦ-

ʧʨʦʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʨʝʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

SPF ï ɻ ʪʦ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʜʦʣʴʰʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʥʘʭʦ-

ʜʠʪʴʩʷ ʥʘ ʩʦʣʥʮʝ, ʥʝ ʧʦʣʫʯʠʚ ʩʦʣʥʝʯʥʳʡ ʦʞʦʛ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʮʝʟʘʱʠʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʝʩʣʠ ʙʳ ʦʥ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʝʛʦ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʦʙʳʯʥʦ ʧʦʣʫʯʘʝʪ 

ʩʦʣʥʝʯʥʳʡ ʦʞʦʛ ʯʝʨʝʟ 10 ʤʠʥʫʪ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʩʦʣʥʮʝ ʙʝʟ ʟʘʱʠʪʳ, ʪʦ, ʠʩʧʦʣʴʟʫʷ ʩʦʣʥʮʝʟʘ-

ʱʠʪʥʦʝ ʩʨʝʜʩʪʚʦ ʩ SPF 20, ʦʥ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʦʣʥʮʝ 200 ʤʠʥʫʪ (10 ʤʠʥʫʪ * 20) ʜʦ 

ʧʦʣʫʯʝʥʠʷ ʦʞʦʛʘ.  

ʏʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ, ʪʝʤ ʙʦʣʴʰʝ ʜʘʥʥʦʝ ʩʨʝʜʩʪʚʦ ʙʣʦʢʠʨʫʝʪ ʙʝʪʘ- ʣʫʯʠ [2,3].  

ʀʥʪʝʨʧʨʝʪʘʮʠʷ SPF-ʬʘʢʪʦʨʘ: 

 SPF 15: ʙʣʦʢʠʨʫʝʪ ʦʢʦʣʦ 93% ʋʌ-B-ʣʫʯʝʡ 
 SPF 30: ʙʣʦʢʠʨʫʝʪ ʦʢʦʣʦ 97% ʋʌ-B-ʣʫʯʝʡ 
 SPF 50: ʙʣʦʢʠʨʫʝʪ ʦʢʦʣʦ 98% ʋʌ-B-ʣʫʯʝʡ 
 SPF 100: ʙʣʦʢʠʨʫʝʪ ʦʢʦʣʦ 99% ʋʌ-B-ʣʫʯʝʡ 

ʅʦ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʪʦ ʚʩʸ ʠʥʜʠʚʠʜʫʘʣʴʥʦ (ʪʠʧ ʢʦʞʠ, ʚʨʝʤʷ ʩʫʪʦʢ, ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʪ.ʜ.). 
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ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʧʨʝ-

ʧʘʨʘʪʦʚ ʩ SPF ʵʬʬʝʢʪʦʤ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʨʘʚʥʝʥʠʷ ʟʘʷʚ-

ʣʝʥʥʦʛʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ SPF-ʬʘʢʪʦʨʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 ʀʩʩʣʝʜʦʚʘʪʴ ʩʦʩʪʘʚ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ  
 ʈʘʩʩʯʠʪʘʪʴ ʉʇʌ ʠ ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ ʟʘʷʚʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ 
 ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʦʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʞʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʛʨʘʥʠʯʝʥʳ. ɼʣʠʪʝʣʴʥʦʝ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʋʌ-ʣʫʯʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʪʦʱʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʨʝʩʫʨʩʦʚ ʢʦʞʠ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ ʩ SPF-ʬʠʣʴʪʨʘʤʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʦ-

ʧʦʣʥʝʥʠʝʤ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʪʝ ʢʦʞʠ. 

SPF-ʬʠʣʴʪʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝ-

ʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ, ʦʪʨʘʞʘʶʪ ʠʣʠ ʨʘʩʩʝʠʚʘʶʪ ʋʌ-ʠʟʣʫʯʝʥʠʝ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʞʫ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ SPF-ʬʠʣʴʪʨʦʚ: ʦʨʛʘʥʠʯʝʩʢʠʝ (ʭʠʤʠʯʝ-

ʩʢʠʝ) ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ (ʤʠʥʝʨʘʣʴʥʳʝ). 

 ʆʨʛʘʥʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ ʧʦʛʣʦʱʘʶʪ ʋʌ-ʠʟʣʫʯʝʥʠʝ ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʝʛʦ ʚ ʪʝʧʣʦ-

ʚʫʶ ʵʥʝʨʛʠʶ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʢʪʠʥʦʢʩʘʪ, ʘʚʦʙʝʥʟʦʥ, ʦʢʩʠʙʝʥʟʦʥ ʠ ʜʨʫʛʠʝ. 
 ʅʝʦʨʛʘʥʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ, ʪʘʢʠʝ ʢʘʢ ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ ʠ ʦʢʩʠʜ ʮʠʥʢʘ, ʦʪʨʘʞʘʶʪ 

ʠ ʨʘʩʩʝʠʚʘʶʪ ʋʌ-ʠʟʣʫʯʝʥʠʝ. 
ʆʧʨʝʜʝʣʝʥʠʝ SPF ï ʵʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʡ ʵʪʘʧ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʮʝʥʢʝ ʩʦʣʥʮʝʟʘʱʠʪ-

ʥʳʭ ʩʨʝʜʩʪʚ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ SPF: in vivo (ʥʘ ʞʠʚʦʤ ʦʨ-

ʛʘʥʠʟʤʝ) ʠ in vitro (ʚ ʧʨʦʙʠʨʢʝ). 

 In vivo ʤʝʪʦʜ (ʥʘ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ) 
ʕʪʦʪ ʤʝʪʦʜ ʩʯʠʪʘʝʪʩʷ "ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ" ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ SPF ʠ ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʦʤ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʥʝʩʝʥʠʝ ʩʦʣʥʮʝʟʘʱʠʪ-

ʥʦʛʦ ʢʨʝʤʘ ʥʘ ʢʦʞʫ ʜʦʙʨʦʚʦʣʴʮʝʚ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

UVB-ʠʟʣʫʯʝʥʠʷ. 

 In vitro ʤʝʪʦʜ (ʚ ʧʨʦʙʠʨʢʝ) 
ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʜʣʷ ʦʮʝʥʢʠ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʩʦʣʥʮʝʟʘʱʠʪʥʦʛʦ ʢʨʝʤʘ ʧʦʛʣʦʱʘʪʴ ʠʣʠ ʨʘʩʩʝʠʚʘʪʴ ʋʌ-ʠʟʣʫʯʝʥʠʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʨʠ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ ʢʨʝʤʘ ʦʜʥʦʡ ʜʦʩʪʫʧʥʦʡ ʤʘʨʢʠ ʩ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ 15, 20 ʠ 50.  

ɺʩʝ ʪʨʠ ʩʦʩʪʘʚʘ ʩʦʜʝʨʞʘʪ ʢʦʤʙʠʥʘʮʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ/ʠʣʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ SPF ï 

ʬʠʣʴʪʨʦʚ.  

1. ʆʢʪʦʢʨʠʣʝʥ: ʭʠʤ. ʌʠʣʴʪʨ, ʧʦʛʣʦʱʘʝʪ ʋʌ-ɺ ʣʫʯʠ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʪʨʝʭ ʩʦʩʪʘ-

ʚʘʭ. 

2. ɼʠʦʢʩʠʜ ʪʠʪʘʥʘ: ʤʠʥʝʨʘʣʴʥʳʡ ʬʠʣʴʪʨ, ʦʪʨʘʞʘʝʪ ʠ ʨʘʩʩʝʠʚʘʝʪ ʋʌ-ʣʫʯʠ. ɺʦ ʚʩʝʭ 

ʪʨʝʭ ʩʦʩʪʘʚʘʭ. 

3. ɹʫʪʠʣ ʄʝʪʦʢʩʠʜʠʙʝʥʟʦʠʣʤʝʪʘʥ (ʘʚʦʙʝʥʟʦʥ): ʭʠʤ. ʌʠʣʴʪʨ, ʧʦʛʣʦʱʘʝʪ ʋʌ ï ɸ ʣʫʯʠ. 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʪʨʝʭ ʩʦʩʪʘʚʘʭ. 

4. ʇʦʣʠʩʠʣʠʢʦʥ ï 15: ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʩʦʩʪʘʚʝ SPF 50, ʧʦʛʣʦʱʘʝʪ ʋʌ-ɺ ʣʫʯʠ.  

ɺʩʝ ʪʨʠ ʩʦʩʪʘʚʘ ʠʤʝʶʪ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʳʡ ʥʘʙʦʨ SPF -ʬʠʣʴʪʨʦʚ. ʆʜʥʘʢʦ, ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʠʯʝʩʢʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ, ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʬʠʣʴʪʨʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ SPF ʵʬʬʝʢʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʩʧʝʢʪʨʦʬʦ-

ʪʦʤʝʪʨʠʠ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʠ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ. 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ï ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʠ ʪʚʝʨʜʳʭ 

ʚʝʱʝʩʪʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʠ ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ (200-300 ʥʤ), 

ʚʠʜʠʤʦʡ (300-760 ʥʤ) ʠ ʠʥʬʨʘʢʨʘʩʥʦʡ (>760 ʥʤ) ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ. ʕʪʦ ʤʝʪʦʜ ʘʥʘʣʠʟʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʚʝʱʝʩʪʚʘ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʧʦʛʣʦʱʝʥʠʶ ʠʤ ʤʦʥʦʭʨʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʩʚʝʪʘ ʚ ʚʠʜʠʤʦʡ, ʋʌ- ʠ ʀʂ-ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ. 
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ʅʘ ʨʠʩʫʥʢʝ1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʋʌ-ʩʧʝʢʪʨʳ ʜʚʫʭ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ ʢʨʝʤʦʚ ʩ ʨʘʟʥʳʤ SPF. 

ʅʘ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʣʦʞʝʥʘ ʜʣʠʥʘ ʚʦʣʥʳ ʚ ʥʘʥʦʤʝʪʨʘʭ (ʥʤ), ʦʪ 200 ʜʦ 400 ʥʤ. ʅʘ ʦʩʠ ʦʨʜʠʥʘʪ 

ʦʪʣʦʞʝʥʘ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (D), ʦʪ 0 ʜʦ 2 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʧʝʢʪʨʳ ʦʙʨʘʟʮʦʚ SPF-20 ʠ  SPF-50 

 

ʉʧʝʢʪʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʣʥʮʝʟʘʱʠʪʥʦʤʫ ʢʨʝʤʫ ʩ SPF 50. ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳ-

ʩʦʢʫʶ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʜʠʘʧʘʟʦʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʜʣʠʥ ʚʦʣʥ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʋʌ-ʠʟʣʫʯʝʥʠʶ. ʇʠʢ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 300 ʥʤ. 

ʉʧʝʢʪʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʣʥʮʝʟʘʱʠʪʥʦʤʫ ʢʨʝʤʫ ʩ SPF 20 ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴ-

ʰʫʶ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ SPF 50 ʢʨʝʤʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʥʴʰʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʛʣʦʱʘʪʴ ʋʌ-ʠʟʣʫʯʝʥʠʝ. ʇʠʢ ʧʦʛʣʦʱʝʥʠʷ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʡʦʥʝ 300 ʥʤ, 

ʥʦ ʚʳʨʘʞʝʥ ʛʦʨʘʟʜʦ ʩʣʘʙʝʝ. 

ʉʧʝʢʪʨʳ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʶʪ, ʯʪʦ ʩʦʣʥʮʝʟʘʱʠʪʥʳʡ ʢʨʝʤ ʩ SPF 50 ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʫʶ ʟʘʱʠʪʫ ʦʪ ʋʌ-ʠʟʣʫʯʝʥʠʷ, ʯʝʤ ʢʨʝʤ ʩ SPF 20. 

ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʡ SPF ʵʬʬʝʢʪʘ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʬʦʨʤʫʣʝ ʫʢʘʟʘʥʥʦʡ ʥʠʞʝ, ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʟʥʘʯʝʥʠʡ ʠʟ ʪʘʙʣʠʮʳ 1 [4]. 

, 

ʛʜʝ EE (ɚ) ï ʵʨʠʪʝʤʥʦʝ ʜʝʡʩʪʚʠʝ ʠʟʣʫʯʝʥʠʷ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ɚ; I (ɚ) ï ʩʧʝʢʪʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ;  abs (ɚ) ï ʧʦʛʣʦʱʝʥʠʝ ʦʙʨʘʟʮʘ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ɚ; CF ï ʧʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ (=10). 

 ɿʥʘʯʝʥʠʷ EE x I ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʪʘʥʜʘʨʪʥʳʝ ʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʩʯʝʪʝ SPF 

 

ɼʣʠʥʘ ʚʦʣʥʳ, ʥʤ EE x I 

290 0,0150 

295 0,0817 

300 0,2874 

305 0,3278 

310 0,1864 

315 0,0839 

320 0,0180 

ɺʩʝʛʦ 1,0000 
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ʈʘʩʩʯʠʪʘʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ SPF ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʋʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʧʨʦʠʟʚʝʜʝʥʠʡ ʪʨʝʭ ʬʘʢʪʦʨʦʚ:  

1) ʕʨʠʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ 

2) ʀʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʋʯʠʪʳʚʘʷ, ʩʢʦʣʴʢʦ ʠʟʣʫʯʝʥʠʷ ʜʘʥʥʦʡ ʚʦʣʥʳ 

ʧʦʧʘʜʘʝʪ ʥʘ ʢʦʞʫ). 

3) ʇʦʛʣʦʱʝʥʠʷ ʩʦʣʥʮʝʟʘʱʠʪʥʦʛʦ ʢʨʝʤʘ 

ʉʫʤʤʠʨʫʷ ʵʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʣʷ ʚʩʝʭ ʜʣʠʥ ʚʦʣʥ ʚ ʜʠʘʧʘʟʦʥʝ ʙʝʪʘ ʣʫʯʝʡ (290-320) ʠ 

ʫʤʥʦʞʘʷ ʥʘ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʣʫʯʘʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ SPF. 

ʉ ʧʦʤʦʱʴʶ, ʜʘʥʥʦʡ ʬʦʨʤʫʣʳ ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ SPF ʜʣʷ ʢʨʝʤʦʚ ʩ ʟʘʷʚʣʝʥʥʳʤ 

SPF 20 ʠ 50, ʧʦʣʫʯʠʣʠʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2.7 ʠ 18. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ 

ʟʘʷʚʣʝʥʥʳʭ, ʵʪʦʤʫ ʤʦʛʣʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦ ʠʟʚʦʜʠʪʝʣʷ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ. ɽʩʣʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʪʦ ʚʠʜʥʦ, 

ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʢʨʝʤʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʟʘʷʚʣʝʥʥʦʛʦ ʥʘ ʫʧʘʢʦʚʢʝ. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ ʢʨʝʤʦʚ ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʷʚʣʝʥʥʦʛʦ SPF ʬʘʢʪʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ ʟʘʱʠʪʳ. ʇʦʪʨʝʙʠʪʝʣʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʚʝʨʝʥʳ, ʯʪʦ ʧʨʠʦʙʨʝʪʘʝʤʳʡ ʧʨʦʜʫʢʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʷʚʣʝʥʥʫʶ 

ʟʘʱʠʪʫ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʟ-

ʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩ SPF-ʵʬʬʝʢʪʦʤ ʜʘ-

ʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʷʚʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʩʪʦʠʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʥʘʪʫʨʘʣʴʥʳʭ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʭ ʘʥʘʣʦʛʘʭ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ SPF-ʵʬ-

ʬʝʢʪʦʤ.  
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ticle ID 9940548, 26 pages https://doi.org/10.1155/2022/9940548 
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ʇʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʦʚʴʝʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʦʣʦʢʘ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ  

ʠ ʚʠʪʘʤʠʥʳ, ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʤʦʣʦʢʘ. ʇʨʦʚʝʜʝʥ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ ʤʦʣʦʢʘ. 

 

ɺ ʥʘʰʠ ʜʥʠ ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʘ ʪʝʤʘ ʧʠʪʘʥʠʷ. ʃʶʜʠ ʪʱʘʪʝʣʴʥʦ ʩʣʝʜʷʪ ʟʘ ʪʝʤ, ʯʪʦ 

ʠ ʢʘʢ ʦʥʠ ʝʜʷʪ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʝʞʝʜʥʝʚʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʨʦʚʴʝ 

ʤʦʣʦʢʦ, ʦʜʥʘʢʦ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʘʢʪʠʚʥʦ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʟʘ ʩʯʝʪ ʩʚʦʝʛʦ ʥʝʦʙʳʯʥʦʛʦ ʠ ʥʝʧʨʠʚʳʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʶ ʚʢʫʩʘ ʠ ʧʦ-

ʣʝʟʥʳʭ ʩʚʦʡʩʪʚ, ʠ ʷ ʚʩʝ ʯʘʱʝ ʟʘʤʝʯʘʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʪʨʝʤʣʝʥʠʶ ʟʘʤʝʥʠʪʴ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʥʘ 

ʨʘʩʪʠʪʝʣʴʥʦʝ, ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʧʦʣʴʟʳ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨ-

ʛʘʥʠʟʤʘ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʠʪʴ ʢʘʢʦʝ ʤʦʣʦʢʦ ʠʤʝʝʪ ʙʦʣʝʝ ʙʦʛʘʪʳʡ ʠ ʧʦʣʝʟ-

ʥʳʡ ʩʦʩʪʘʚ.  

ɼʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʦʣʦʢʘ: ʥʘʧʠʪʦʢ ʨʘʩʪʠʪʝʣʴ-

ʥʳʡ ʤʠʥʜʘʣʴʥʳʡ çPlantoè ʙʝʟ ʩʘʭʘʨʘ 1.2%, ʦʚʩʷʥʳʡ ʥʘʧʠʪʦʢ çnemolokoè ʂʣʘʩʩʠʯʝʩʢʦʝ, 3.2%, 

ʥʘʧʠʪʦʢ ʨʘʩʪʠʪʝʣʴʥʳʡ ʢʦʢʦʩʦʚʳʡ çPlantoè ʩ ʨʠʩʦʤ ʦʙʦʛʘʱʝʥʥʳʡ ʢʘʣʴʮʠʝʤ 0.9%, ʤʦʣʦʢʦ 

3,2% ʫʣʴʪʨʘʧʘʩʪʝʨʠʟʦʚʘʥʥʦʝ çɿʘʣʝʩʩʢʠʡ ʬʝʨʤʝʨè. 

çʄʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪè ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʨʘʩʪʠʪʝʣʴ-

ʥʦʝ ʤʦʣʦʢʦ ï ʵʪʦ ʚʳʪʷʞʢʘ ʠʟ ʟʣʘʢʦʚ, ʩʝʤʷʥ, ʦʨʝʭʦʚ.  

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʠʥʜʘʣʴʥʦʤ ʤʦʣʦʢʝ ʦʙʳʯʥʦ ʥʠʟʢʦʝ ï ʦʢʦʣʦ 0,5ï1%. ʇʨʦʪʝʠʥ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʴʙʫʤʠʥʘʤʠ ʠ ʛʣʦʙʫʣʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʤʠʥʜʘʣʝ. ʄʠʥ-

ʜʘʣʴʥʦʝ ʤʦʣʦʢʦ ʩʦʜʝʨʞʠʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚ, ʦʙʳʯʥʦ ʦʢʦʣʦ 2ï3%, ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʝʥʘʩʳʱʝʥʥʳʤʠ ʢʠʩʣʦʪʘʤʠ [6].  

ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʦʣʦʢʦʤ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʷʚʣʷʝʪʩʷ ʦʚʩʷʥʦʝ. 

ɿʝʨʥʦ ʦʚʩʘ ʧʦ ʥʘʣʠʯʠʶ ʣʠʧʠʜʦʚ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʜʨʫʛʠʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠ ʷʚʣʷʝʪʩʷ ʙʦʛʘ-

ʪʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠʥʘ ɺ1. ʆʚʩʷʥʦʝ ʤʦʣʦʢʦ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 1% ʙʝʣʢʘ, 3.2% ʣʠʧʠʜʦʚ ʠ 

6% ʫʛʣʝʚʦʜʦʚ (ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʘʭʘʨʦʟʦʡ ʠ ʛʣʶʢʦʟʦʡ) [1].  

ʂʦʢʦʩʦʚʦʝ ʤʦʣʦʢʦ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚ, ʧʨʠʤʝʨʥʦ 20ï25% ʦʪ ʦʙ-

ʱʝʛʦ ʩʦʩʪʘʚʘ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʞʠʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. 

ʇʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʢʦʢʦʩʦʚʦʤ ʤʦʣʦʢʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2% ʜʦ 5 %, ʫʛʣʝʚʦʜʳ ʚ ʦʩʥʦʚ-

ʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʶʢʦʟʦʡ, ʩʘʭʘʨʦʟʦʡ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 5ï7% [3].  

ʂʦʨʦʚʴʝ ʤʦʣʦʢʦ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʫʩʪʦʡʯʠʚʫʶ 

ʵʤʫʣʴʩʠʶ ʞʠʨʘ ʚ ʚʦʜʝ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʦʪ 2,8 ʜʦ 4,5 %. ʉʦʜʝʨʞʘʥʠʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩ-

ʣʦʪ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʦ 35%. ɹʝʣʢʠ ʤʦʣʦʢʘ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʛʠʜʨʦʣʠʟʘ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʩʥʦʚʥʳʤʠ ʙʝʣʢʦʚʳʤʠ ʬʨʘʢʮʠʷʤʠ ʤʦʣʦʢʘ ̫ ʚʣʷʶʪʩʷ ʢʘʟʝʠʥ ʠ ʩʳ-

ʚʦʨʦʪʦʯʥʳʝ ʙʝʣʢʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, Ŭ-ʣʘʢʪʘʣʴʙʫʤʠʥ. ʋʛʣʝʚʦʜʳ (ʩʦʜʝʨ-

ʞʘʥʠʝ ʦʢʦʣʦ 5%) ʤʦʣʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʣʘʢʪʦʟʦʡ [2].  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩ ʮʝʣʴʶ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʤʥʝʥʠʝʤ ʧʦʪʨʝ-

ʙʠʪʝʣʷ ʥʘʩʯʝʪ ʧʦʣʝʟʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʤʦʣʦʢʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 1), 22% 

ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʶʪ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʦʣʦʢʦ ʧʦʣʝʟʥʝʝ ʢʦʨʦʚʴʝʛʦ, 54% ʦʧʨʦʰʝʥʥʳʭ ʥʘʭʦʜʷʪ 

ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʙʦʣʝʝ ʧʦʣʝʟʥʳʤ. 
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ʈʠʩʫʥʦʢ 1 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʥʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʫʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʝʛʫʩʪʘʮʠʷ ʚʩʣʝʧʫʶ: ʯʝ-

ʪʳʨʝ ʚʠʜʘ ʤʦʣʦʢʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ī ʤʠʥʜʘʣʴʥʦʝ (1), ʦʚʩʷʥʦʝ (2), ʢʦʢʦʩʦʚʦʝ (3) ʠ ʢʦʨʦʚʴʝ (4) 

ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʝʛʫʩʪʘʪʦʨʘʤ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʤʝʨʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʥʠʞʝ (ʨʠʩ.2): 

 

 
ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʜʝʛʫʩʪʘʮʠʠ 

 

ʇʦʜʘʚʣʷʶʱʝʡ ʯʘʩʪʠ ʜʝʛʫʩʪʘʪʦʨʦʚ ʧʦ ʚʢʫʩʫ ʧʨʠʰʣʦʩʴ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ (65%), ʥʘ ʚʪʦ-

ʨʦʤ ʤʝʩʪʝ ï ʢʦʢʦʩʦʚʦʝ ʤʦʣʦʢʦ (23%), ʜʘʣʝʝ ï ʦʚʩʷʥʦʝ ʤʦʣʦʢʦ (12%). ʄʠʥʜʘʣʴʥʦʝ ʤʦʣʦʢʦ ʥʝ 

ʧʨʝʜʧʦʯʝʣ ʥʠʢʪʦ. 

ʉʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʦʣʦʢʘ (ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʢʦʨʦʚʴʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) 

- ̫ ʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʘʪʴ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦ-

ʣʦʢʘ - ʞʠʨ, ʙʝʣʦʢ, ʫʛʣʝʚʦʜ (ʣʘʢʪʦʟʘ, ʩʘʭʘʨʦʟʳ, ʛʣʶʢʦʟʘ), ʚʦʜʘ ï ʧʦʛʣʦʱʘʝʪ ʜʘʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʜʣʠʥ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [4]. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʩʪʘʚ ʟʘʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʦ-

ʤʦʱʴʶ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʙʳ ʤʦʣʦʢʘ ʙʳʣʠ ʚʳʩʫʰʝʥʳ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʣʠʰʥʝʡ ʚʣʘʛʠ, ʠ ʜʘʣʝʝ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ ʌʊ-801, ʩʦʩʪʘʚʣʝʥʳ ʩʧʝʢʪʨʳ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʤʦʣʦʢʘ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʧʝʢʪʨʳ ʚʩʝʭ ʚʠʜʦʚ ʤʦ-

ʣʦʢʘ (ʚ ʩʨʘʚʥʝʥʠʠ). ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʩʧʝʢʪʨ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 3 ï ʉʧʝʢʪʨʳ ʚʩʝʭ ʚʠʜʦʚ ʤʦʣʦʢʘ ʚ ʩʨʘʚʥʝʥʠʠ 

 

ʄʠʥʜʘʣʴʥʦʝ ʤʦʣʦʢʦ. ʆʙʣʘʩʪʴ 2922ï2853 ʩʤ ĭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʠʢʘʤʠ ʜʣʷ ʤʝʪʠʣʴʥʳʭ 

(-CH ) ʠ ʤʝʪʠʣʝʥʦʚʳʭ (-CH -) ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʣʠʧʠʜʘʭ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪʘʭ. 

ʇʠʢ 3007 ʩʤ ĭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʪʘʢʠʭ ʢʘʢ ʦʣʝʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪʩʷ ʚ ʤʠʥʜʘʣʴʥʦʤ ʤʦʣʦʢʝ. ʇʠʢ 1744 ʩʤ ĭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʦʞ-

ʥʳʝ ʵʬʠʨʳ, ʪʘʢʠʝ ʢʘʢ ʪʨʠʛʣʠʮʝʨʠʜʳ ʠʣʠ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ (ʣʠʧʠʜʳ). ʂʦʣʝʙʘʥʠʷ C=O ʠʣʠ ʜʝ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ïOH ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʥʘʣʠʯʠʝʤ ʚʦʜʳ (ʩʚʷʟʘʥʥʦʡ ʠʣʠ ʩʚʦʙʦʜ-

ʥʦʡ) ʠʣʠ ʩ ʙʝʣʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢʠʤʠ ʢʘʢ ʘʤʠʜʳ. ɺʘʞʥʘʷ ʦʙʣʘʩʪʴ 1094ï1031 ʩʤ ĭ ʫʢʘʟʳ-

ʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʩʘʭʘʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʣʶʢʦʟʘ, ʢʦʪʦʨʳʝ ̫ ʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʤʠʥʜʘʣʴʥʦʛʦ ʤʦʣʦʢʘ (ʨʠʩ. 4). 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʀʂ-ʩʧʝʢʪʨ ʤʠʥʜʘʣʴʥʦʛʦ ʤʦʣʦʢʘ 

 

ʆʚʩʷʥʦʝ ʤʦʣʦʢʦ. ʇʠʢ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ ʦʢʦʣʦ 3300 ʩʤ ĭ, ʛʦʚʦʨʠʪ ʦ 

ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʛʨʫʧʧʳ NH3+, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʚ ʦʙ-

ʨʘʟʮʝ ʦʚʩʷʥʦʛʦ ʤʦʣʦʢʘ. ɺ ʦʙʣʘʩʪʠ 2110 ʩʤ-1 ʥʘʙʣʶʜʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʪʨʦʡʥʳʭ ʩʚʷʟʝʡ, ʪʘʢʠʝ 

ʢʘʢ CſC (ʘʣʢʠʥʳ) ʠʣʠ CſN (ʥʠʪʨʠʣʳ). ʇʦʣʦʩʳ ʚ ʦʙʣʘʩʪʠ 570ï758 ʩʤ ĭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʩʫʪ-

ʩʪʚʠʝ ʞʠʨʦʚ, ʚʢʣʶʯʘʷ ʢʘʢ ʥʘʩʳʱʝʥʥʳʝ, ʪʘʢ ʠ ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ (ʨʠʩ. 5). 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʀʂ-ʩʧʝʢʪʨ ʦʚʩʷʥʦʛʦ ʤʦʣʦʢʘ 
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ʂʦʢʦʩʦʚʦʝ ʤʦʣʦʢʦ. ʆʙʣʘʩʪʴ 3302 ʩʤ ĭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʚʷʟʘʥʥʳʝ ʛʠʜʨʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʚʦʜʳ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʩʧʠʨʪʦʚʳʭ ʩʦʝʜʠ-

ʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʢʦʢʦʩʦʚʦʛʦ ʤʦʣʦʢʘ. ʇʠʢ ʩʦ ʟʥʘʯʝʥʠʝʤ 1660 ʩʤ ĭ ʚʳʷʚʣʷʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʩʣʦʞ-

ʥʳʭ ʵʬʠʨʦʚ (ʥʘʧʨʠʤʝʨ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ), ʢʝʪʦʥʦʚ ʠʣʠ ʘʤʠʜʦʚ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʞʠ-

ʨʦʚ (ʣʠʧʠʜʦʚ) ʚ ʢʦʢʦʩʦʚʦʤ ʤʦʣʦʢʝ. ʇʠʢ 986 ʩʤ ĭ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʩʫʪʩʪʚʠʝ ʣʠʧʠʜʦʚ ʠ ʞʠʨ-

ʥʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʢʦʩʦʚʦʛʦ ʤʦʣʦʢʘ. ʆʙʣʘʩʪʴ ʦʢʦʣʦ 

924 ʩʤ ĭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʯʘ-

ʩʪʴʶ ʞʠʨʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʨʠʩ. 6). 

 

 
 

ʈʠʩʫʥʦʢ 6 ï ʀʂ-ʩʧʝʢʪʨ ʢʦʢʦʩʦʚʦʛʦ ʤʦʣʦʢʘ 

 

ʂʦʨʦʚʴʝ ʤʦʣʦʢʦ. ʐʠʨʦʢʘʷ ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 3865ï3592 ʩʤ ĭ, ʧʨʠʩʫʪʩʪʚʫ-

ʶʱʘʷ ʚʦ ʚʩʝʭ ʩʧʝʢʪʨʘʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʚʦʜʳ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʛʠʜʨʦʢʩʠʣʴʥʳʝ 

ʛʨʫʧʧʳ. ʇʠʢ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ 3287 ʩʤ ĭ ʛʦʚʦʨʠʪ ʦ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʷʭ 

ʛʨʫʧʧʳ NH3+, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ (ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʝʨʚʠʯʥʳʭ 

ʠʣʠ ʚʪʦʨʠʯʥʳʭ ʘʤʠʥʦʚ) ʚ ʦʙʨʘʟʮʝ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ. ɺ ʦʙʣʘʩʪʠ ʧʠʢʘ 1237 ʩʤ ĭ ʥʘʙʣʶʜʘʶʪʩʷ 

C-O ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʬʠʨʥʳʤʠ ʩʚʷʟʷʤʠ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʣʠʧʠʜʳ 

(ʞʠʨʳ) ʚ ʤʦʣʦʢʝ. ɺ ʦʙʣʘʩʪʠ 1020 ʩʤ ĭ ʠʤʝʝʪʩʷ ʚʘʞʥʳʡ ʧʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʘʣʝʥʪʥʳʤ ʢʦ-

ʣʝʙʘʥʠʷʤ C-O ʚ ʫʛʣʝʚʦʜʘʭ (ʣʘʢʪʦʟʝ), (ʨʠʩ.7). 

 

 
 

ʈʠʩʫʥʦʢ 7 ï ʀʂ-ʩʧʝʢʪʨ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ 

 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʩʧʝʢʪʨʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʦʣʦʢʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ 

ʩʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʙʝʣʢʘ, ʞʠʨʘ, ʫʛʣʝʚʦʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʤʦʣʦʢʘ 

 

ɺʠʜ ʤʦʣʦʢʘ 
ʉʦʜʝʨʞʘ-

ʥʠʝ ʙʝʣʢʦʚ 

ʉʦʜʝʨʞʘ-

ʥʠʝ ʞʠʨʦʚ 

ʉʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʚʦʜʦʚ 

ɾʠʨʥʦʢʠʩʣʦʪʥʳʡ 

ʩʦʩʪʘʚ 

ʄʠʥʜʘʣʴʥʦʝ ʅʠʟʢʦʝ ɺʳʩʦʢʦʝ ʅʠʟʢʦʝ 
ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʝʥʘʩʳʱʝʥʥʳʝ 

ʆʚʩʷʥʦʝ ʋʤʝʨʝʥʥʦʝ ʅʠʟʢʦʝ ɺʳʩʦʢʦʝ ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 

ʂʦʢʦʩʦʚʦʝ ʅʠʟʢʦʝ ʋʤʝʨʝʥʥʦʝ ɺʳʩʦʢʦʝ 
ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʘʩʳʱʝʥʥʳʝ 

ʂʦʨʦʚʴʝ ɺʳʩʦʢʦʝ ɺʳʩʦʢʦʝ ɺʳʩʦʢʦʝ ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʨʦʚʴʝʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʦʣʦʢʘ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ ʤʦʣʦʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʦʣʦʢʦʤ. ʕʪʦ ʜʝʣʘʝʪ ʢʦ-

ʨʦʚʴʝ ʤʦʣʦʢʦ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʧʠʪʘʥʠʷ, ʩʧʦʩʦʙʥʳʤ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ. 
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ʉʆʈɹɽʅʊ ʀɿ ɻʃʋɹʀʅ ʆʂɽɸʅɸ. ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʈɹʎʀʆʅʅʓʍ ʉɺʆʁʉʊɺ 

ʇʆɹʆʏʅʆɻʆ ʉʓʈʔʗ ʈʓɹʅʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ 

 

ɻ. ɽ. ɼʠʢʫʥʦʚ, ʛʨ. 23-ʇɹ, ɼ. ɼ. ʗʥʫʰʢʦ, ʛʨ. 24-ʇɹ(ʙʪ) 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ: ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ ɸ. ɻ. ɹʫʣʳʯʸʚ,  

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ɺ. ʀ. ɺʦʨʦʙʴʸʚ  

 

ʆʩʚʝʱʘʝʪʩʷ ʚʦʧʨʦʩ ʠʟʫʯʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʩʦʨʙʝʥʪʘ  

ʯʝʰʫʠ ʨʝʯʥʳʭ ʚʠʜʦʚ ʨʳʙ (ʣʝʱʘ, ʩʘʟʘʥʘ, ʢʘʨʧʘ, ʢʘʨʘʩ,̫ ʩʫʜʘʢʘ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ  

ʢʦʣʣʘʛʝʥ ʠ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ ʢʘʣʴʮʠʷ. ʏʝʰʫʷ ʙʳʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʠʱʝʥʘ, ʚʳʩʫʰʝʥʘ                 

ʠ ʠʟʤʝʣʴʯʝʥʘ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ, ʧʨʦʤʳʪʘ ʨʘʩʪʚʦʨʦʤ ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʦʡ                

ʢʠʩʣʦʪʳ (ʕɼʊɸ) ʜʣʷ ʯʘʩʪʠʯʥʦʛʦ ʫʜʘʣʝʥʠʷ ʠʦʥʦʚ Ca2+. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʩʣʝ ʪʘʢʦʡ                  

ʦʙʨʘʙʦʪʢʠ ʧʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʠʛʘʥʜʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫʩʪʦʡ-

ʯʠʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʢʘʪʠʦʥʘʤʠ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʪʘʢʠʤʠ ʢʘʢ Ni2+, Cr3+, Co2+, Hg2+.                  

ʆʙʨʘʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʟʤʝʥʝʥʠʝʤ ʮʚʝʪʘ ʯʝʰʫʠ, ʘ ʪʘʢʞʝ ʜʘʥ-

ʥʳʤʠ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʯʝʰʫʷ ʨʝʯʥʳʭ ʚʠʜʦʚ 

ʨʳʙ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʩʦʨʙʝʥʪʘ. 

 

ʀʦʥʳ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ (ʥʘʧʨʠʤʝʨ, HgĮ , NiĮ , Crį ) ʟʘʛʨʷʟʥʷʶʪ ʚʦʜʦʸʤʳ ʠ ʪʨʝʙʫʶʪ 

ʫʜʘʣʝʥʠʷ ʧʨʠ ʦʯʠʩʪʢʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ʕʪʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʠʩʪʦʪʳ ʧʨʦʜʫʢʪʘ, 

ʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʙʦʪʳ ʦ ʧʦʪʨʝʙʠʪʝʣʝ, ʪʘʢ ʢʘʢ ʵʪʠ ʧʦʣʣʶʪʘʥʪʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʨʷʜ ʟʘʙʦʣʝʚʘʥʠʡ [1]. 

ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʦʨʙʝʥʪʦʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʯʠʪʘʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ ʜʣʷ ʫʜʘʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʩʝʡ ʠʟ ʨʘʩʪʚʦʨʦʚ. ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ, ʥʦ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʪʨʝʙʫʝʪ ʜʦʚʦʣʴʥʦ ʚʝʩʦʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ, ʯʪʦ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚ [2]. 

ʊʘʢʠʝ ʜʝʰʸʚʳʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩʫʱʝʩʪʚʫʶʪ ï ɻ ʪʦ ʦʪʭʦʜʳ ʠʟ ʞʠʚʦʪʥʳʭ 

(ʢʦʩʪʠ, ʧʝʨʴʷ, ʯʝʰʫʷ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʦʪʭʦʜʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʠʦʤʘʩʩ (ʚʦʜʦʨʦʩʣʠ, ʧʠʚʥʘʷ ʜʨʦ-

ʙʠʥʘ ʠ ʜʨ.); ʤʦʛʫʪ ʙʳʪʴ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʙʘʢʪʝʨʠʠ) [3-7]. ɹʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʭ ʪʘʢʞʝ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʙʠʦʨʘʟʣʘʛʘʝʤʳ, ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʥʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʘ ʟʥʘʯʠʪ ʵʢʦʣʦ-

ʛʠʯʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʙʣʠʟʦʩʪʴ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ɹʘʣʪʠʡʩʢʦʤʫ ʤʦʨʶ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦ-

ʢʦʤ ʫʨʦʚʥʝ ʨʳʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʘʣʴʥʝʡʰʝʤ ʝʸ ʨʘʟʚʠʪʠʠ, ʪʦ ʚʳʙʦʨ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ 

ʩʚʦʡʩʪʚʘʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʦʨʙʝʥʪʦʚ ʧʘʣ ʥʘ ʧʦʙʦʯʥʦʝ ʩʳʨʴʝ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʠ, ʦʰʠʙʦʯʥʦ, ʥʘʟʳʚʘʝʪʩʷ ʦʪʭʦʜʘʤʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʘʝʪʩʷ ʯʝʰʫʷ ʨʝʯʥʳʭ ʚʠʜʦʚ 

ʨʳʙ. ʉʘʤʘ ʧʦ ʩʝʙʝ ʯʝʰʫʷ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʩʦʨʙʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʸ ʩʦʩʪʘʚ, ʢʘʢ ʢʦʣʣʘʛʝʥ I ʪʠʧʘ ʜʠʘʤʝʪʨʦʤ 70-80 ʥʤ 

ʠ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʣʴʮʠʷ. ɽʸ ʚʳʩʦʢʠʡ ʩʦʨʙʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʛʜʝ ʦʥʘ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʢʨʘʩʥʳʝ ʘʜʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʫʜʘʣʷʷ ʢʨʘʩʠʪʝʣʠ 

ʠ ʠʦʥʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʨʘʩʪʚʦʨʦʚ, ʢʦʥʮʝʥʪʨʠʨʫʷ ʠʭ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ [7]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʨʳʙʥʳʭ ʙʠʦʩʦʨʙʝʥʪʦʚ (ʯʝʰʫʠ), 

ʢʘʢ ʜʝʰʸʚʳʭ ʠ ɻ ʢʦʣʦʛʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʧʨʠʤʝʩʝʡ (ʢʘʪʠʦʥʳ ʧʝʨʝʭʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ). 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʯʠʱʝʥʥʘʷ ʚʳʩʫʰʝʥʥʘʷ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʤʳʪʘʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʯʝʰʫʷ ʨʝʯʥʳʭ ʚʠʜʦʚ ʨʳʙ (ʣʝʱ, ʩʘʟʘʥ, 

ʢʘʨʧ, ʢʘʨʘʩʴ, ʩʫʜʘʢ) ʚʳʣʦʚʣʝʥʥʳʭ ʚ ʚʦʜʦʝʤʘʭ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʫʶ ʟʘʪʝʤ ʠʟ-

ʤʝʣʴʯʘʣʠ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʤʝʩʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦ-

ʢʦʥ ʠ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʣʴʮʠʷ. 
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ʀʟʤʝʣʴʯʸʥʥʘʷ ʯʝʰʫʷ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʨʘʩʪʚʦʨʦʤ ʕɼʊɸ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʠʦʥʦʚ Ca2+ 

ʠʟ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʡ ʠʦʥ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʘʪʦʤʦʤ, ʩʚʷʟʳʚʘʶʱʠʤ ʣʠ-

ʛʘʥʜʳ. 

ʀʟʤʝʣʴʯʝʥʥʘʷ ʠ ʦʙʨʘʙʦʪʘʥʥʘʷ ʚ ʕɼʊɸ ʨʳʙʴʷ ʯʝʰʫʷ, ʜʘʣʝʝ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ 0,1ʥ ʨʘʩ-

ʪʚʦʨʘʤʠ ʩʦʣʝʡ ʧʝʨʝʭʦʜʥʳʭ NiCl2; Hg(NO3)2; Cr(NO3)3; Co(NO3)2.  

ʆʙʨʘʙʦʪʘʥʥʫʶ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʯʝʰʫʶ, ʜʘʣʝʝ ʦʙʨʘʟʮʳ ʧʨʦʤʳ-

ʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʚʳʩʫʰʠʚʘʣʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʀʂ-ʌʫʨʴʝ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʤʦ-

ʜʝʣʠ FT-801.  

ʉʧʝʢʪʨʳ ʦʙʨʘʟʮʦʚ ʩʥʠʤʘʣʠ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜ ʥʘʨʫʰʝʥʥʦʛʦ ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʨʘ-

ʞʝʥʠʷ (ʅʇɺʆ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʤʘʟʥʦʡ ʧʨʠʩʪʘʚʢʠ. ʆʙʨʘʟʮʳ ʧʨʠʜʘʚʣʠʚʘʣʠʩʴ ʩʧʝʮʠʘʣʴ-

ʥʳʤ ʧʨʝʩʩʦʤ ʢ ʢʨʠʩʪʘʣʣʫ ʜʣʷ ʥʘʠʣʫʯʰʝʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʥʠʤ ʠ ʯʘʩʪʠʮʘʤʠ ʧʨʦʙʳ. ʉʧʝʢʪʨʳ 

ʩʥʠʤʘʣʠʩʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʠʘʧʘʟʦʥ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣ ʦʪ 500 ʜʦ 4000 ʩʤ-

1 ʩ ʨʘʟʨʝʰʝʥʠʝʤ 8ʩʤ-1 ʠ ʯʠʩʣʦʤ ʩʢʘʥʠʨʦʚʘʥʠʡ 36. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʥʠʤʘʣʩʷ ʦʧʦʨʥʳʡ ʩʧʝʢʪʨ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʛʨʘʤʤʳ ZaIR 3.5. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʮʚʝʪ ʠʩʭʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʦʚ (ʢʦʤʧʣʝʢʩʦʚ) ʧʝʨʝʭʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʮʚʝʪ ʦʙʨʘʟʮʦʚ ʯʝʰʫʠ, ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʝʝ ʨʘʩʪʚʦʨʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʣʝʡ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʢʨʘʰʝʥʥʘʷ ʨʳʙʴʷ ʯʝʰʫʷ, ʧʨʦʤʳʪʘʷ ʨʘʩʪʚʦʨʦʤ ʩʦʣʝʡ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ 

 (ʚʝʨʭʥʠʡ ʨʷʜ); ʠʩʭʦʜʥʳʝ ʩʦʣʠ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʪʚʸʨʜʦʤ ʘʛʨʝʛʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʥʠʞʥʠʡ ʨʷʜ) 

 

ʀʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʦʚ ʩʦʣʝʡ (ʥʘʧʨʠʤʝʨ, NiĮ , CoĮ , Crį , HgĮ ) ʧʦʩʣʝ ʘʜ-

ʩʦʨʙʮʠʠ ʢʘʪʠʦʥʦʚ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʯʝʰʫʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʢʦʦʨ-

ʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ. ɺʦʟʤʦʞʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʱʝʥʠʷ ʤʦʣʝʢʫʣ ʚʦʜʳ (ʚ 

ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʘʭ) ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʙʝʣʢʘ (ʥʘʧʨʠʤʝʨ, -NH , -SH, -COOH), ʯʪʦ 

ʠʟʤʝʥʷʝʪ ɻ ʣʝʢʪʨʦʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʦʥʘ ʤʝʪʘʣʣʘ. ʅʦʚʘʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʚʣʠʷʝʪ ʥʘ 

d-d ʧʝʨʝʭʦʜʳ ʵʣʝʢʪʨʦʥʦʚ, ʤʝʥʷʷ ʜʣʠʥʫ ʚʦʣʥʳ ʧʦʛʣʦʱʘʝʤʦʛʦ/ʦʪʨʘʞʘʝʤʦʛʦ ʩʚʝʪʘ. ʊʘʢʞʝ, ʚʦʟ-

ʤʦʞʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʱʝʥʠʠ CaĮ  ʥʘ ʢʘʪʠʦʥʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝ-

ʰʸʪʢʝ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʤʝʥʷʝʪʩʷ ʣʦʢʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ 

ʠʦʥʘ ʤʝʪʘʣʣʘ, ʯʪʦ ʠʟʤʝʥʷʝʪ ʩʧʝʢʪʨ ʧʦʛʣʦʱʝʥʠʷ ʠ ʮʚʝʪ ʢʦʤʧʣʝʢʩʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʠʟʤʝʥʝʥʠʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝ-

ʪʘʣʣʦʚ ʜʘʝʪ ʘʥʘʣʠʟ ʀʂ ʩʧʝʢʪʨʦʚ ʦʙʨʘʟʮʦʚ. ʆʙʨʘʟʮʳ ʯʝʰʫʪ  ʙʳʣʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʚ ʀʂ-ʩʧʝʢ-

ʪʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʪʚʦʨʘ ʩʦʣʠ, ʢʦʪʦʨʦʡ ʧʨʦʤʳʚʘʣʠ, ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ï ʠʦʥʳ Cr3+, 

2 ï ʠʦʥʳ Ni2+,3 ï ʠʦʥʳ Co2+, 4 ï ʠʦʥʳ Hg2+. 

ʉʧʝʢʪʨʳ ʩʥʠʤʘʣʠʩʴ ʜʣʷ ʦʙʨʘʟʮʦʚ ʯʝʰʫʠ, ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ                  

ʠ ʧʦʩʣʝ ʧʨʦʤʳʚʘʥʠʷ ʯʝʰʫʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ( ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʠʩ. 2           

ʠ ʨʠʩ.3.) 
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ɸʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3 ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʝʧʪʠʜʥʘʷ ʩʚʷʟʴ ʚ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʥʘʭ (-CONH-) ʠʤʝʝʪ ʜʚʝ ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʧʦʣʦʩʳ: ʘʤʠʜ I 

~1640-1680 ʩʤ ĭ (ʢʘʨʙʦʥʠʣʴʥʦʝ ʢʦʣʝʙʘʥʠʝ C=O); ʘʤʠʜ II  ~1510-1560 ʩʤ ĭ (ʜʝʬʦʨʤʘʮʠʦʥʥʦʝ 

ʢʦʣʝʙʘʥʠʝ NïH ʠ ʨʘʩʪʷʞʝʥʠʝ CïN) [9].  

ʇʨʠ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʩ Ni2+, ʘʤʠʜ I ʩʤʝʱʘʝʪʩʷ ʚ 

ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ ʦʙʣʘʩʪʴ (ʥʘ 20-50 ʩʤ-1), ʝʩʣʠ ʤʝʪʘʣʣ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʢʠʩʣʦʨʦʜʦʤ ʢʘʨʙʦʥʠʣʴʥʦʡ 

ʛʨʫʧʧʳ (C=O ŸCo2+), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʣʘʙʣʝʥʠʝ ʜʚʦʡʥʦʡ ʩʚʷʟʠ C=O [9]. ʅʘ ʩʧʝʢʪʨʝ ʚʠʜʥʦ 

ʜʘʥʥʫʶ ʧʦʣʦʩʫ ʧʦʛʣʦʱʝʥʠʷ~1630 ʩʤ-1 (ʨʠʩ.4). 

ɸʤʠʜ II  ʤʦʞʝʪ ʠʩʯʝʟʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴʩʷ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʝʩʣʠ ʤʝʪʘʣʣ, ʥʘʧʨʠʤʝʨ, 

Co2+, ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʘʟʦʪʦʤ ʘʤʠʜʥʦʡ ʛʨʫʧʧʳ (N-H ŸCo2+), ʪʘʢ ʢʘʢ ʢʦʣʝʙʘʥʠʝ N-H ʧʦʜʘʚʣʷʝʪʩʷ 

[9]. ʅʘ ʩʧʝʢʪʨʝ ʚʠʜʥʦ ʜʘʥʥʫʶ ʧʦʣʦʩʫ ʧʦʛʣʦʱʝʥʠʷ ~1537 ʩʤ-1 (ʨʠʩ.2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʧʝʢʪʨʳ ʦʙʨʘʟʮʦʚ ʧʨʦʙ ʨʳʙʴʝʡ ʯʝʰʫʠ, ʧʨʦʤʳʪʳʝ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ ʧʝʨʝʭʦʜʥʳʭ                  

ʤʝʪʘʣʣʦʚ: 1 ï ʠʦʥʳ Cr3+, 2 ï ʠʦʥʳ Ni2+,3 ï ʠʦʥʳ Co2+, 4 ï ʠʦʥʳ Hg2+ 

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚʳʰʝ ʨʠʩʫʥʢʝ 2 ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʢʪʨ ˉ4 (ʠʦʥʳ Hg2+) ʧʨʦ-

ʷʚʣʷʶʪ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʫʶ ʘʜʩʦʨʙʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʯʝʤ ʜʨʫʛʠʝ ʧʝʨʝʭʦʜʥʳʝ ʤʝʪʘʣʣʳ. ɺ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʘʙʩʦʨʙʠʨʫʶʪʩʷ ʠʦʥʳ Cr3+ (ʩʧʝʢʪʨ ˉ3). 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʤʳʪʳʝ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʦʙʨʘʟʮʳ. ʍʘʨʘʢʪʝʨ 

ʩʧʝʢʪʨʦʚ ʥʘ ʨʠʩ.2 ʠ ʨʠʩ. 3 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʘʪʠʦʥʳ 

ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʶʪʩʷ ʩʦʨʙʝʥʪʦʤ. ʀʟ ʘʥʘʣʠʟʘ ʨʠʩʫʥʢʘ 5 ʪʘʢʞʝ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʩʨʦʜʩʪʚʦʤ ʢ ʩʦʨʙʝʥʪʫ ʦʙʣʘʜʘʶʪ ʠʦʥʳ Hg2+ (ʩʧʝʢʪʨ ˉ4). 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʧʝʢʪʨʳ ʦʙʨʘʟʮʦʚ ʧʨʦʙ ʨʳʙʴʝʡ ʯʝʰʫʠ, ʧʨʦʤʳʪʳʝ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ  

ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʠʟʙʳʪʢʘ ʠʦʥʦʚ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ: 1 ï ʠʦʥʳ Cr3+, 2 ï ʠʦʥʳ Ni2+,  

3 ï ʠʦʥʳ Co2+, 4 ï ʠʦʥʳ Hg2+ 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʨʳʙʴʷ ʯʝʰʫʷ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʦʡ ʩʦʨʙʮʠʦʥ-

ʥʦʡ ʸʤʢʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʦʥʘʤ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʸ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ (ʢʦʣʣʘʛʝʥ, ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʦʤʳʚʢʘ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʯʝʰʫʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʥʝ ʧʨʠʚʝʣʘ ʢ ʜʝʩʦʨʙʮʠʠ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ.  ʊʘʢʞʝ ʘʥʘʣʠʟ ʀʂ 

ʩʧʝʢʪʨʦʚ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʵʪʦ ʭʝʤʦʩʦʨʙʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦ-

ʜʘʨʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʛʨʫʧʧʘʤ ʙʝʣʢʦʚʳʭ ʩʪʨʫʢʪʫʨ (ʥʘʧʨʠʤʝʨ, ʢʘʨʙʦʢʩʠʣʴʥʳʭ, ʘʤʠʜʥʳʭ, 

ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ 

ʚ ʢʘʯʝʩʪʚʝ, ʥʘʧʨʠʤʝʨ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʠʦʩʦʨʙʝʥʪʘ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʥʳʭ ʩʨʝʜ ʦʪ ʪʦʢʩʠʯʥʳʭ ʤʝ-

ʪʘʣʣ-ʠʦʥʦʚ, ʠʣʠ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ɻʫʨʙʘʥʦʚʘ, ɻ. ɼ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨʝʢʠ ɹʝʣʘʷ ʪʷʞʸ-
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ʂ. ɼ. ɾʤʫʨʢʦ, ʛʨ. 23-ʇɹ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ. ɻ. ɹʫʣʳʯʸʚ 

 

ʆʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʠʪʘʥʠʝʤ ʠ ʦʙ-

ʨʘʟʦʤ ʞʠʟʥʠ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ ʠ ʨʘʟʚʠʪʠʷ ʩʝʨʴʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʨʘʢ, ʜʠʘʙʝʪ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʧʘʪʦʣʦʛʠʠ. ɸʥʪʠʦʢʩʠʜʘʥʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʵʪʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜ-

ʩʪʚʠʡ. ʅʘʤʜʦʢ ʘʥʯʘʥ (Clitoria ternatea), ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʤʝʜʠʮʠʥʝ ʐʨʠ-ʃʘʥʢʠ, 

ʦʙʣʘʜʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʘʥʯʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʥʘʪʫʨʘʣʴʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ 

ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠ ̫ʚ ʤʝʜʠʮʠʥʝ, ʬʘʨʤʘʮʝʚʪʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʜʣʷ ʙʦʨʴʙʳ  

ʩ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʩʪʨʝʩʩʦʤ ʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ.  

 

ʂʣʠʪʦʨʠʷ ʪʨʦʡʯʘʪʘʷ (Clitoria ternatea, Butterfly Pea, Blue Pea; ʉʠʥʠʡ ʯʘʡ, ʘʥʯʘʥ) - ʨʘʩ-

ʪʝʥʠʝ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʙʦʙʦʚʳʭ - ʵʪʦ ʚʝʯʥʦʟʝʣʝʥʘʷ ʪʨʘʚʷʥʠʩʪʘʷ ʣʠʘʥʘ ʩ ʜʦʚʦʣʴʥʦ 

ʢʨʫʧʥʳʤʠ ʮʚʝʪʢʘʤʠ ʩʠʥʝʛʦ ʠʣʠ ʣʠʣʦʚʦʛʦ ʮʚʝʪʘ. ʈʦʜʦʤ ʠʟ ʪʨʦʧʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ɸʟʠʠ, ʚʳʨʘ-

ʱʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʜʞʫʥʛʣʷʭ ʊʘʡʣʘʥʜʘ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

Clitoria ternatea ʙʦʛʘʪʘ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ: 

o ɸʥʪʦʮʠʘʥʳ: ʪʝʨʥʘʪʠʥʳ, ʜʝʣʴʬʠʥʠʜʠʥ, ʮʠʘʥʠʜʠʥ ʠ ʤʘʣʴʚʠʜʠʥ. 

o ʊʨʠʪʝʨʧʝʥʦʠʜʳ. 

o ʌʣʘʚʦʥʦʠʜʳ. 

o ɼʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ: ʫʛʣʝʚʦʜʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʤʠʥʝʨʘʣʳ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. 

ʆʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʩʙʘʣʘʥʩʘ ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʦʡ ʦʨʛʘʥʠʟʤʘ, ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʚ ʨʘʟʚʠʪʠʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʥ-

ʪʠʦʢʩʠʜʘʥʪʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ɸʥʪʦʮʠʘʥʳ - ʧʨʠʨʦʜʥʳʝ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʠ ʥʝʪʦʢʩʠʯʥʳʝ ʧʠʛʤʝʥʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳ-

ʩʦʢʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʆʥʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʯʝʨʥʠʢʝ, ʚʠʰʥʝ, ʤʘʣʠʥʝ, ʢʣʫʙʥʠʢʝ, 

ʯʝʨʥʦʡ ʩʤʦʨʦʜʠʥʝ, ʬʠʦʣʝʪʦʚʦʤ ʚʠʥʦʛʨʘʜʝ ʠ ʢʨʘʩʥʦʤ ʚʠʥʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [3], ʮʚʝʪʢʠ ʘʥ-

ʯʘʥʘ ʩʦʜʝʨʞʘʪ 227,42 ʤʛ/ʢʛ ʘʥʪʦʮʠʘʥʦʚ. 

ɸʥʪʦʮʠʘʥʳ ʧʨʦʷʚʣʷʶʪ ʤʥʦʛʦʛʨʘʥʥʦʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ [4]:  

ʇʨʷʤʳʝ ʤʝʭʘʥʠʟʤʳ ʚʢʣʶʯʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʥʪʦʮʠʘʥʦʚ ʩʦ ʩʚʦ-

ʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ ʠ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠ ʩʥʠʞʝʥʠʶ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ.  

ʋʜʘʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ: ɸʥʪʦʮʠʘʥʳ ɻ ʬʬʝʢʪʠʚʥʦ ʥʝʡʪʨʘʣʠʟʫʶʪ ʩʚʦʙʦʜʥʳʝ ʨʘ-

ʜʠʢʘʣʳ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʧʝʨʝʜʘʯʝʡ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ (HAT) ʠ ʧʝʨʝʜʘ-

ʯʝʡ ʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ (SET). 

o ʄʝʭʘʥʠʟʤ HAT ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʘʥʪʦʮʠʘʥ ʦʪʜʘʝʪ ʘʪʦʤ ʚʦʜʦʨʦʜʘ (ʧʨʦʪʦʥ ʠ ʵʣʝʢ-

ʪʨʦʥ) ʩʚʦʙʦʜʥʦʤʫ ʨʘʜʠʢʘʣʫ, ʩʪʘʙʠʣʠʟʠʨʫʷ ʝʛʦ. ʄʝʭʘʥʠʟʤ SET, ʥʘʧʨʦʪʠʚ, ʚʢʣʶʯʘʝʪ ʧʝʨʝʜʘʯʫ 

ʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ ʦʪ ʘʥʪʦʮʠʘʥʘ ʢ ʩʚʦʙʦʜʥʦʤʫ ʨʘʜʠʢʘʣʫ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʧʦʩʣʝʜʥʠʡ ʠ ʧʨʝʚʨʘ-

ʱʘʷ ʘʥʪʦʮʠʘʥ ʚ ʨʘʜʠʢʘʣ ʘʥʪʦʮʠʘʥʘ.  

o ʍʝʣʘʪʠʨʦʚʘʥʠʝ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ: ɸʥʪʦʮʠʘʥʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʚʷʟʳʚʘʪʴ 

ʠʦʥʳ ʤʝʪʘʣʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʞʝʣʝʟʦ ʠ ʤʝʜʴ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʘʪʘʣʠʟʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʚʨʝʜʥʳʭ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ [6]. ʆʙʨʘʟʫʷ ʢʦʤʧʣʝʢʩʳ ʩ ʵʪʠʤʠ ʠʦʥʘʤʠ, ʘʥʪʦʮʠʘʥʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʠʭ 
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ʫʯʘʩʪʠʝ ʚ ʨʝʘʢʮʠʷʭ ʌʝʥʪʦʥʘ ʠ ʍʘʙʝʨʘ-ɺʝʡʩʩʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʛʝʥʝʨʘʮʠʠ ʚʳʩʦʢʦʘʢʪʠʚ-

ʥʳʭ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʠʜʨʦʢʩʠʣʴʥʳʡ ʨʘʜʠʢʘʣ.  

ʂʦʩʚʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ:  

ʇʦʤʠʤʦ ʧʨʷʤʦʛʦ ʫʜʘʣʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʭʝʣʘʪʠʨʦʚʘʥʠʷ ʤʝʪʘʣʣʦʚ, ʘʥʪʦʮʠ-

ʘʥʳ ʪʘʢʞʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʤʦʜʫʣʠʨʫʷ ɻ ʥʜʦʛʝʥʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪ-

ʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ.  

o ɸʢʪʠʚʘʮʠʷ ʧʫʪʠ Nrf2/ARE. 

o ʀʥʛʠʙʠʨʦʚʘʥʠʝ NADPH-ʦʢʩʠʜʘʟʳ (NOX). 

o ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. 

ʇʈɸʂʊʀʏɽʉʂɸʗ ʏɸʉʊʔ 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ï ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʠ ʪʚʝʨʜʳʭ 

ʚʝʱʝʩʪʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʫʯʝʥʠʠ ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ (200-400 ʥʤ), 

ʚʠʜʠʤʦʡ (400-760 ʥʤ) ʠ ʠʥʬʨʘʢʨʘʩʥʦʡ (>760 ʥʤ) ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ. ʕʪʦ ʤʝʪʦʜ ʘʥʘʣʠʟʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʚʝʱʝʩʪʚʘ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʧʦʛʣʦʱʝʥʠʶ ʠʤ ʤʦʥʦʭʨʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʩʚʝʪʘ ʚ ʚʠʜʠʤʦʡ, ʋʌ- ʠ ʀʂ-ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ. 

ʅʘʟʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ. 

ʎʝʣʴ: ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ Clitoria ternatea. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ: 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ ʧʦʛʣʦʱʝʥʠʷ ʠʣʠ ʧʨʦʧʫʩʢʘʥʠʷ 

ʩʚʝʪʘ ʚʝʱʝʩʪʚʦʤ, ʟʘʚʠʩʷʱʝʤ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠ-

ʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʠ ʜʣʠʥʝ ʧʫʪʠ ʩʚʝʪʘ ʯʝʨʝʟ ʦʙʨʘʟʝʮ. 

ʈʝʘʢʪʠʚʳ ʠ ʤʘʪʝʨʠʘʣʳ: ʕʢʩʪʨʘʢʪ Clitoria ternatea: ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʵʢʩʪʨʘʢʪ ʮʚʝʪʢʦʚ 

Clitoria ternatea (ʥʘʩʪʦʡ), ʩʫʭʠʝ ʮʚʝʪʢʠ Clitoria ternatea, ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ, ʤʝʨʥʳʝ 

ʢʦʣʙʳ, ʀʂ- ʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ, ʢʶʚʝʪʳ, ʚʝʩʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ. 

ɺʦʜʥʳʡ ʵʢʩʪʨʘʢʪ Clitoria ternatea (ʥʘʩʪʦʡ): 

ʄʘʪʝʨʠʘʣʳ: ʉʫʭʠʝ ʮʚʝʪʢʠ Clitoria ternatea, ʛʦʨʷʯʘʷ ʚʦʜʘ (75ÁC) ʠ ʭʦʣʦʜʥʘʷ ʚʦʜʘ (25ÁC), 

ʟʘʢʨʳʪʘʷ ʝʤʢʦʩʪʴ ʜʣʷ ʥʘʩʪʘʠʚʘʥʠʷ. 

ʇʨʦʮʝʜʫʨʘ (ʥʘʩʪʘʠʚʘʥʠʝ ʚ ʛʦʨʷʯʝʡ ʚʦʜʝ): 

Å ɿʘʣʠʣʠ ʮʚʝʪʢʠ ʛʦʨʷʯʝʡ ʚʦʜʦʡ. ʉʦʦʪʥʦʰʝʥʠʝ ʮʚʝʪʢʦʚ ʢ ʚʦʜʝ 1:100 (1ʛ:100ʤʣ) 

Å ʅʘʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. 

ʇʨʦʮʝʜʫʨʘ (ʥʘʩʪʘʠʚʘʥʠʝ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ): 

Å ɿʘʣʠʣʠ ʮʚʝʪʢʠ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ. ʉʦʦʪʥʦʰʝʥʠʝ ʮʚʝʪʢʦʚ ʢ ʚʦʜʝ 1:100 (1ʛ:100ʤʣ) 

Å ʅʘʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ. 

 

ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʥʘ ʀʂ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ: 

1. ʉʫʭʠʝ ʮʚʝʪʢʠ Clitoria ternatea. 

ɼʣʷ ʘʥʘʣʠʟʘ ʣʠʩʪʴʝʚ ʠ ʣʝʧʝʩʪʢʦʚ ʥʘ ʀʂ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʢʘʞʜʳʡ ʠʟ ʦʙʨʘʟʮʦʚ ʙʳʣ 

ʧʦʜʛʦʪʦʚʣʝʥ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ ʚʠʜʝ (ʨʠʩ.1). 

 

 

ʈʠʩʫʥʦʢ 1 ï ʀʂ-ʩʧʝʢʪʨ ʩʫʭʠʭ ʮʚʝʪʢʦʚ ʂʣʠʪʦʨʠʠ ʪʨʦʡʯʘʪʦʡ 
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2. ɺʳʩʫʰʝʥʥʳʝ ʚʦʜʥʳʝ ʵʢʩʪʨʘʢʪʳ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʷʯʝʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʚʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʥʘʣʠʣʠ ʚ 

ʯʘʰʢʫ ʇʝʪʨʠ, ʚʳʩʫʰʠʣʠ, ʦʩʪʘʚʰʠʡʩʷ ʦʩʘʜʦʢ ʩʦʩʢʨʝʙʣʠ ʠ ʧʦʩʤʦʪʨʝʣʠ ʥʘ ʀʂ-ʩʧʝʢʪʨʦʬʦʪʦ-

ʤʝʪʨʝ (ʨʠʩ. 2). 

 

 
 

ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʥʘ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ: 

ɺʦʜʥʳʡ ʵʢʩʪʨʘʢʪ Clitoria ternatea. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ Clitoria ternatea ʥʘʩʪʘʠʚʘʥʠʷ ʥʘʣʠʣʠ ʚ ʢʶʚʝʪʳ ʠ ʧʦʩʤʦʪ-

ʨʝʣʠ ʥʘ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ, ʟʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʩʨʝʜʥʠʣʠ ʠ ʧʦʣʫʯʠʣʠ ʛʨʘʬʠʢ 

(ʨʠʩ. 3). 

 

 
 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʀʂ-ʩʧʝʢʪʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ. ɺʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʦʙʱʠʭ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʢʣʠʪʦʨʠʠ ʪʨʦʡʯʘʪʦʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʭʦʞʠʡ 

ʦʙʱʠʡ ʚʠʜ ʢʨʠʚʳʭ ʧʨʦʧʫʩʢʘʥʠʷ. ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʨʘʟʣʠʯʠʷ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʦʣʦ-

ʞʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ.  

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʥʘ ʀʂ-

ʩʧʝʢʪʨʘʭ ʠ ʧʨʦʚʝʜʝʥʘ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [8, 9]. ʆʩʥʦʚʥʳʝ 

ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʠ ʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʦʪʥʝʩʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

  

ʈʠʩʫʥʦʢ 2 ï ʀʂ-ʩʧʝʢʪʨ ʚʳʩʫʰʝʥʥʳʭ ʚʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʂʣʠʪʦʨʠʠ 

͚ͭͪͦ;͚͊ͭͦ. 

ʈʠʩʫʥʦʢ 3 ï ʋʌ-ʚʠʜ-ʩʧʝʢʪʨ ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʂʣʠʪʦʨʠʠ ʪʨʦʡʯʘʪʦʡ 
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ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʀʂ-ʩʧʝʢʪʨʘ ʩʫʭʠʭ ʮʚʝʪʢʦʚ ʂʣʠʪʦʨʠʠ ʪʨʦʡʯʘʪʦʡ 

ʠ ʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʦʪʥʝʩʝʥʠʝ 
 

ɺʦʣʥʦʚʦʝ 

ʯʠʩʣʦ, ʩʤ-1 ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʦʪʥʝʩʝʥʠʝ 

3727-3287 
ʂʦʣʝʙʘʥʠʷ O-H ʛʨʫʧʧ (ʚʦʜʘ, ʩʧʠʨʪʳ, ʬʝʥʦʣʳ, ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʧʦʣʠʩʘʭʘ-

ʨʠʜʳ) 

2919 ʂʦʣʝʙʘʥʠʷ C-H ʩʚʷʟʝʡ (ʣʠʧʠʜʳ, ʚʦʩʢʠ, ʘʣʢʘʥʳ) 

1622-1605 
ʂʦʣʝʙʘʥʠʷ C=O (ʘʤʠʜʳ, ʧʝʧʪʠʜʳ, ʙʝʣʢʠ) ʠʣʠ C=C (ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝ-

ʥʠʷ) 

1396 ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ C-H ʩʚʷʟʝʡ ʠʣʠ ʢʦʣʝʙʘʥʠʷ C-O ʩʚʷʟʝʡ (ʩʧʠʨʪʳ) 

1031 ʂʦʣʝʙʘʥʠʷ C-O ʩʚʷʟʝʡ (ʧʦʣʠʩʘʭʘʨʠʜʳ, ʵʬʠʨʳ, ʩʧʠʨʪʳ) 

670 ʂʦʣʝʙʘʥʠʷ ʩʚʷʟʝʡ ʉ-H ʠ/ʠʣʠ ʢʦʣʝʙʘʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 
 

ʐʠʨʦʢʘʷ ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 3727-3287 ʩʤ-1, ʧʨʠʩʫʪʩʪʚʫʶʱʘʷ ʚʦ ʚʩʝʭ ʩʧʝʢ-

ʪʨʘʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ. ʇʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ 

ʧʨʠ 2919 ʩʤ-1 ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʣʠʧʠʜʦʚ, ʚʦʩʢʦʚ ʠʣʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʘʣʢʠʣʴʥʳʝ ʛʨʫʧʧʳ. ʅʘʣʠʯʠʝ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 1622-1605 ʩʤ-1 ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʙʝʣʢʦʚ, ʧʝʧʪʠʜʦʚ ʠʣʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʦʣʦʩʳ ʧʦ-

ʛʣʦʱʝʥʠʷ ʧʨʠ 1031 ʩʤ-1 ʠ 1396 ʩʤ-1 ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ (ʮʝʣʣʶʣʦʟʳ, ʛʝʤʠ-

ʮʝʣʣʶʣʦʟʳ) ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʵʬʠʨʥʳʝ ʠʣʠ ʩʧʠʨʪʦʚʳʝ ʛʨʫʧʧʳ. 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʀʂ-ʩʧʝʢʪʨʳ ʦʩʪʘʪʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʛʦʨʷʯʝʛʦ ("ʉʢʨʝʙʦʢ 1") ʠ 

ʭʦʣʦʜʥʦʛʦ ("ʉʢʨʝʙʦʢ 2") ʚʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʢʣʠʪʦʨʠʠ ʪʨʦʡʯʘʪʦʡ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ 

ʢʣʶʯʝʚʳʭ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʠ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʊʘʙʣʠʮʝ 2. 

ʐʠʨʦʢʘʷ ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 3274 ʩʤ-1 ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʣʝʙʘʥʠʡ O-H 

ʛʨʫʧʧ. ʇʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 2359 ʩʤ-1 ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ ʩ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝ-

ʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʚ ʦʙʨʘʟʮʝ. ʇʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 1603 ʩʤ-1 ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʣʝʙʘʥʠʡ 

C=O (ʘʤʠʜʳ, ʧʝʧʪʠʜʳ, ʙʝʣʢʠ, ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʛʨʫʧʧʳ) ʠʣʠ C=C (ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ). 

ʇʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 1042 ʩʤ-1 ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʣʝʙʘʥʠʡ C-O ʩʚʷʟʝʡ (ʧʦʣʠʩʘʭʘʨʠʜʳ, ʛʣʠ-

ʢʦʟʠʜʳ, ʩʧʠʨʪʳ). 
 
 

ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʀʂ-ʩʧʝʢʪʨʘ ʚʳʩʫʰʝʥʥʳʭ ʚʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ                  

ʂʣʠʪʦʨʠʠ ʪʨʦʡʯʘʪʦʡ ʠ ʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʦʪʥʝʩʝʥʠʝ 
 

ɺʦʣʥʦʚʦʝ 

ʯʠʩʣʦ,  

ʩʤ-1 

ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ  

ʦʪʥʝʩʝʥʠʝ 

ʀʥʪʝʥ-

ʩʠʚʥʦʩʪʴ 

ʚ ʩʧʝʢʪʨʝ 

çʉʢʨʝʙʦʢ 

1è (ɻʦʨʷ-

ʯʠʡ ʵʢʩ-

ʪʨʘʢʪ) 

ʀʥʪʝʥ-

ʩʠʚʥʦʩʪʴ 

ʚ ʩʧʝʢʪʨʝ 

çʉʢʨʝʙʦʢ 

2»  
(ʍʦʣʦʜ-

ʥʳʡ 

ʩʢʨʝʙʦʢ) 

ɺʳʚʦʜ 

3274 
O-H ʛʨʫʧʧʳ (ʧʦʣʠʩʘʭʘʨʠʜʳ, 

ʬʝʥʦʣʳ, ʩʧʠʨʪʳ, ʢʠʩʣʦʪʳ) 
ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ 

ɻʦʨʷʯʠʡ ʵʢʩʪʨʘʢʪ ʩʦʜʝʨʞʠʪ 

ʙʦʣʴʰʝ ʚʝʱʝʩʪʚ ʩ ʛʠʜʨʦʢ-

ʩʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ 

2359 

P-H ʌʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʘʙʩʦʨʙʮʠʷ 

ʉʆ2 ʠʟ ʘʪʤʦʩʬʝʨʳ 

ʅʠʟʢʘʷ ɺʳʩʦʢʘʷ 

ʍʦʣʦʜʥʳʡ ʵʢʩʪʨʘʢʪ ʩʦʜʝʨ-

ʞʠʪ ʙʦʣʴʰʝ ʬʦʩʬʦʨʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

1603 

C=O ʠʣʠ C=C (ʘʤʠʜʳ, ʧʝʧ-

ʪʠʜʳ, ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠ-

ʥʝʥʠʷ) 

ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ 

ɻʦʨʷʯʠʡ ʵʢʩʪʨʘʢʪ ʩʦʜʝʨʞʠʪ 

ʙʦʣʴʰʝ ʧʝʧʪʠʜʦʚ ʠʣʠ ʘʨʦʤʘ-

ʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

1042 
C-O ʩʚʷʟʠ (ʧʦʣʠʩʘʭʘʨʠʜʳ, 

ʛʣʠʢʦʟʠʜʳ, ʩʧʠʨʪʳ) 
ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ 

ɻʦʨʷʯʠʡ ʵʢʩʪʨʘʢʪ ʩʦʜʝʨʞʠʪ 

ʙʦʣʴʰʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʠ 

ʛʣʠʢʦʟʠʜʦʚ 
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ʇʦʣʫʯʝʥʥʳʡ ʋʌ-ʩʧʝʢʪʨ ʵʢʩʪʨʘʢʪʘ Clitoria ternatea (ʈʠʩʫʥʦʢ 3) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫ-

ʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ:  

Å ɺʳʩʦʢʦʝ ʧʦʛʣʦʱʝʥʠʝ ʚ ʋʌ-ʦʙʣʘʩʪʠ (200-400 ʥʤ): ɼʘʥʥʳʡ ʫʯʘʩʪʦʢ ʩʧʝʢʪʨʘ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʛʣʦʱʝʥʠʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʵʢʩʪʨʘʢʪʝ ʩʦʝʜʠʥʝʥʠʡ 

ʩ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʣʠʯʥʳʭ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʬʣʘ-

ʚʦʥʦʠʜʳ. ʆʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʧʠʢʦʚ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʣʦʞ-

ʥʫʶ ʩʤʝʩʴ ʨʘʟʣʠʯʥʳʭ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

Å ʇʠʢ ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ (580-590 ʥʤ): ʅʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʧʠʢʘ ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ ʩ ʤʘʢʩʠʤʫʤʦʤ ʦʢʦʣʦ 580-590 ʥʤ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʠʩʫʪʩʪʚʠʷ ʘʥ-

ʪʦʮʠʘʥʦʚ. ʕʪʠ ʧʠʛʤʝʥʪʳ ʦʪʚʝʯʘʶʪ ʟʘ ʩʠʥʶʶ ʦʢʨʘʩʢʫ ʮʚʝʪʢʦʚ Clitoria ternatea. ɼʘʥʥʳʡ ʧʠʢ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʨʥʘʪʠʥʘʤ, ʘʥʪʦʮʠʘʥʘʤ, ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ. ʐʠʨʠʥʘ ʧʠʢʘ ʤʦ-

ʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʘʥʪʦʮʠʘʥʦʚ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʟ-

ʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʢʩʪʨʘʢʪ ʅʘʤʜʦʢ ʘʥʯʘʥʘ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʤ ʘʥʪʦʮʠʘʥʳ ʠ ʬʣʘʚʦʥʦʠʜʳ ʤʦʛʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʟʘʱʠʪʝ ʢʣʝʪʦʢ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ 

 

1. L¿, J-M. Chemical and molecular mechanisms of antioxidants: experimental approaches 

and model systems / J.-M. L¿, P. H Lin, Q. Yao, C. Chen // Journal of Cellular and Molecular 

Medicine. ï 2010. ï ˉ 4. ï P. 840ï860.  

2. Types of antioxidants [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: Types of Antioxidants ï Nutrex Ha-

waii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 27.03.2025). 

3. Vankar PS, Srivastava J. Evaluation of Anthocyanin Content in Red and Blue Flowers. 

International Journal of Food Engineering. 2010; 6:1-11. DOI: 10.2202/1556ï3758.1907. 

4. Ravinder Singh, Cheng-Chia Yu, Guan-Wei Chen, Ching-Hsueh Chen, Nasibeh Y Sinaki, 

Jenshinn Lin, Filiz Koksel. Butterfly Pea Flower as a Novel Ingredient to Produce Antioxidant-

Enriched Yellow Pea-Based Breakfast Cereals// Antioxidants (Basel). 2022. T. 11, ˉ 11. ʉ. 2219.  

5. ɽʨʤʦʣʘʝʚʘ ɻ. ɸ., ʐʘʛʠʝʚ ʄ. ʖ. ʅʘʧʠʪʦʢ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʝ 

Clitoria ternatea, ʛʠʙʠʩʢʫʩʘ ʠ ʣʠʯʠ // ʇʠʚʦ ʠ ʥʘʧʠʪʢʠ. 2020, ˉ 2. ʉ. 50ï54.  

6. Sy-Yu Shiau, Yuhan Wang, Yanli Yu, Songling Cai, Qian Liu. Phytochemical, antioxi-

dant activity, and thermal stability of Clitoria ternatea flower extracts // Czech Journal of Food Sci-

ences. 2024, ˉ4 ʉ. 284-294.  

7. S.A.T. Lakshan, C.K. Pathirana, N.Y. Jayanath, W.P.K.M. Abeysekara, W.K.S.M. 

Abeysekara. Antioxidant and selected chemical properties of the flowers of three different varieties 

of Butterfly Pea (Clitoria ternatea L.) // Ceylon Journal of Science ˉ49(2) 2020: 195-201.  

8. Xiaohong Wu, Jin Zhu, Bin Wu, Jun Sun, Chunxia Dai. Discrimination of tea varieties 

using FTIR spectroscopy and allied Gustafson Kessel clustering // Computers and Electronics in 

Agriculture. 2018. ï ˉ147. ï C. 64-69.  

9. ʆʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ: ʚ 3ʪ. ʊ.II / 

ɺ.ʌ. ʊʨʘʚʝʥʴ - 4-ʝ ʠʟʜ. (ʵʣ.). - ʕʣʝʢʪʨʦʥ. ʪʝʢʩʪʦʚʳʝ ʜʘʥ. (1 ʬʘʡʣ pdf: 550 ʩ.) - ʄ.: ɹʀʅʆʄ. 

ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ, 2015. 
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ʋɼʂ 372.854 

ɺʅɽɼʈɽʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ 

ɺ ʆɹʋʏɽʅʀɽ ʍʀʄʀʀ: ɸʅɸʃʀɿ ʇʈɸʂʊʀʂ  

ʀ ʕʄʇʀʈʀʏɽʉʂʀʍ ɼɸʅʅʓʍ ʆʇʈʆʉɸ 

 

ʃ. ɸ. ʇʦʚʘʨʦʚ, ɽ. ɸ. ʊʨʠʛʦʣʦʩ, ʃ. ɸ. ɹʨʘʞʶʥʘʡʪʝ, ʛʨ. 24-ɸɻ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ. ɻ. ɹʫʣʳʯʸʚ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʭʠʤʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʛʨʦʤʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ, ʪʨʝʙʫʶʱʠʤʠ                 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʘʥʘʣʠʟʫ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʠ ʥʝʡʨʦʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʫʩʢʦʨʠʪʴ 

ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʫʣʫʯʰʠʪʴ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʀʀ                            

ʚ ʭʠʤʠʠ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ. 

ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ (ʫʩʢʦʨʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ) ʠ ʥʝʜʦʩʪʘʪʢʠ 

(ʧʨʦʙʣʝʤʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʘʥʥʳʭ). ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʟʦʚʳ, ʀʀ ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʦʟʜʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʣʝʢʘʨʩʪʚ, ʩʪʘʥʦʚʷʩʴ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʚ ʭʠʤʠʠ ʙʫʜʫʱʝʛʦ. 

 

ʉʝʛʦʜʥʷ ʭʠʤʠʯʝʩʢʠʝ ʥʘʫʢʠ ʛʝʥʝʨʠʨʫʶʪ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ: ʦʪ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦ ʜʘʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [1]. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʘʥʘ-

ʣʠʟʘ ʟʘʯʘʩʪʫʶ ʥʝ ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʘʢʦʡ ʙʦʣʴʰʦʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ. ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʚ ʭʠʤʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʥʦʚʳʭ                      

ʤʦʣʝʢʫʣ, ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʥʪʝʟʘ ʠʣʠ ʘʥʘʣʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʷʚʣʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʣʦʞʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɹʣʘʛʦʜʘʨʷ ʥʝʡʨʦʥʥʳʤ ʩʝʪʷʤ ʤʳ ʤʦʞʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʰʠʤʠ ʪʨʝʙʦ-

ʚʘʥʠʷʤʠ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ                           

ʚ ʭʠʤʠʠ: 

1. ʊʝʦʨʠʷ ʠ ʨʘʩʯʝʪʳ 

2. ʕʢʩʧʝʨʠʤʝʥʪʳ, ʦʮʠʬʨʦʚʢʘ, ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

3. ʆʙʫʯʝʥʠʝ (ʧʦʤʦʱʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʠʭ ʢʦʤʧʠʣʷʮʠʠ                    

ʚ ʢʦʥʪʝʢʩʪʝ ʭʠʤʠʠ) 

ʊʝʦʨʠʷ ʠ ʨʘʩʯʝʪʳ 

ʀʩʧʦʣʴʟʫʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʳ ʤʦʞʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ 

ʤʦʣʝʢʫʣ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʝ ʢʘʢ ʵʥʝʨʛʠʷ ʩʚʷʟʠ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ, ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʠ ʪ.ʜ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʚʝʱʝʩʪʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʚʦʟʥʠʢʘʶʪ ʦʰʠʙʢʠ ʠ ʥʝʪʦʯʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʢʘʢ ʩ ʥʝʪʦʯʥʦʩʪʷʤʠ ʚ ʟʘʜʘ-

ʚʘʝʤʳʭ ʚʦʧʨʦʩʘʭ, ʪʘʢ ʠ ʩ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʧʝʯʘʪʣʷʶʱʠʝ ʫʩʧʝʭʠ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʀʀ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ: 

Å ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ: ʄʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʯʘʩʪʦ ʧʦʜʚʝʨʞʝʥʳ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤ ʦʰʠʙʢʘʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ ʠʣʠ ʵʢʩʪʨʘʧʦ-

ʣʷʮʠʠ ʥʘ ʥʦʚʳʝ ʠ ʥʝʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʣʘʩʪʠ. 

Å ʆʪʩʫʪʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʠ: ʤʥʦʛʠʝ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥ-

ʪʝʣʣʝʢʪʘ, ʦʩʦʙʝʥʥʦ ʛʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʯʝʨʥʳʝ ʷʱʠʢʠè, ʯʪʦ ʟʘ-

ʪʨʫʜʥʷʝʪ ʧʦʥʠʤʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʠʭ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʩʚʦʡʩʪʚ. 

Å ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ: ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ. ʅʝʪʦʯʥʳʝ ʠʣʠ ʥʝʧʦʣʥʳʝ ʜʘʥʥʳʝ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ, ʦʮʠʬʨʦʚʢʘ, ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 
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ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʪʘʢʠʭ ʢʘʢ ʜʦʟʠʨʦʚʘʥʠʝ ʨʝʘʛʝʥʪʦʚ, ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʤʝʰʠʚʘʥʠʝ ʠ 

ʪ.ʜ. [2]. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʰʠʙʢʠ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʠʥ-

ʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣ-

ʣʝʢʪ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʀʥʪʝʨʥʝʪʘ ʠ ʝʛʦ ʙʘʟ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ 

ʦʰʠʙʢʠ, ʘ ʪʘʢʞʝ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʆʮʠʬʨʦʚʢʘ ʜʘʥʥʳʭ: 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʮʠʬʨʦʚʢʝ ʜʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ. ɽʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʧʝʢ-

ʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʭʨʦʤʘʪʦʛʨʘʤʤ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʪ.ʜ. 

Å ʋʩʢʦʨʝʥʠʝ ʩʙʦʨʘ ʜʘʥʥʳʭ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦ-

ʮʝʩʩ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʚʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ, ʧʨʠ ʢʦ-

ʪʦʨʦʤ ʧʦʩʣʝʜʫʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʳʙʠʨʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. 

Å ʇʨʦʙʣʝʤʘ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʝʥʠʡ: ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʝʥ ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ 

ʩʣʦʞʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʫʯʝʪʘ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʆʙʫʯʝʥʠʝ (ʧʦʜʜʝʨʞʢʘ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʠʭ ʢʦʤʧʠʣʷʮʠʷ ʚ 

ʭʠʤʠʯʝʩʢʠʭ ʩʪʘʪʴʷʭ) 

ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ: ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʦ-

ʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʦʜ ʭʠʤʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ. ʅʘʧʨʠʤʝʨ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠʣʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

Å ʂʦʤʧʠʣʷʮʠʷ ʘʣʛʦʨʠʪʤʦʚ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʙʲʝʜʠʥʠʪʴ                    

ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩʧʦʩʦʙʥʫʶ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʭʠʤʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ. ʅʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʧʨʦʛʥʦʟʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʠʤʝʝʪ, ʢʘʢ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ [3,4]. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

Å ʋʩʢʦʨʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ 

ʪʝʤʧʳ ʭʠʤʠʯʝʩʢʠʭ ʦʪʢʨʳʪʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ. 

Å ɹʦʣʴʰʘʷ ʪʦʯʥʦʩʪʴ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ 

ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

Å ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʦʩʚʦʙʦʞʜʘʝʪ ʫʯʝʥʳʭ ʦʪ 

ʤʦʥʦʪʦʥʥʦʡ ʨʘʙʦʪʳ. 

Å ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʭʠʤʠʯʝ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. 

Å ʆʪʢʨʳʪʠʝ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʧʨʦ-

ʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʩʯʠʪʘʣʠʩʴ ʥʝʨʘʟʨʝʰʠʤʳʤʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʵʪʦ: 

Å ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ: ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʪʨʝʙʫʶʪʩʷ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

Å ʊʨʫʜʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ: ʤʥʦʛʠʝ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ çʯʝʨʥʳʝ ʷʱʠʢʠè, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ. 

Å ʈʠʩʢ ʧʝʨʝʦʙʫʯʝʥʠʷ: ʤʦʜʝʣʠ ʀʀ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʧʝʨʝʦʙʫʯʝʥʠʶ, ʯʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʧʦʪʝʨʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʦʙʱʝʥʠʶ. 

Å ɺʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ. 
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Å ʕʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʭʠʤʠʠ ʧʦʜʥʠʤʘʝʪ 

ʨʷʜ ʵʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʢʦʣʦʛʠʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʠʥʠʤʘ-

ʝʤʳʝ ʨʝʰʝʥʠʷ. 

ɺ ʨʘʙʦʪʝ ʤʳ ʧʨʦʚʝʣʠ ʦʧʨʦʩ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʳʡ 

ʢʘʩʘʣʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʨʘʙʦʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 ʥʠʞʝ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʪʘʪʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʨʘʙʦʪʝ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʠʘʛʨʘʤʤ ʦʢʦʣʦ 98% ʦʧʨʦʰʝʥʥʳʭ ʧʦʣʴʟʫʶʪʩʷ ʀʀ ʚ ʨʘ-

ʙʦʪʝ, ʧʨʠʯʝʤ ʝʞʝʥʝʜʝʣʴʥʦ ʧʦʯʪʠ 60%. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ï ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦ-

ʪʦʢ [5]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʪʝʤʧʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ, ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ ʠ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʨʦ-

ʙʣʝʤʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʦʜʦʣʞʠʪ ʠʛʨʘʪʴ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʭʠʤʠʠ, ʦʪʢʨʳʚʘʷ ʥʦ-

ʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨʩʪʚ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʪ ʤʠʨ ʢ ʣʫʯ-

ʰʝʤʫ [6]. ʈʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʭʠʤʠʠ ʪʨʝʙʫʝʪ ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʭʠʤʠʢʦʚ, 

ʤʘʪʝʤʘʪʠʢʦʚ, ʢʦʤʧʴʶʪʝʨʱʠʢʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʷ ʵʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ɹʫʜʫʱʝʝ ʭʠʤʠʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʠ 

ʤʳ ʥʘʭʦʜʠʤʩʷ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʵʪʦʛʦ ʟʘʭʚʘʪʳʚʘʶʱʝʛʦ ʧʫʪʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʭʠʤʠʠ ʠ ʜʨʫʛʠʭ ʥʘʫʢ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ ʩʪʫʜʝʥʪʦʚ 

ʦʩʤʳʩʣʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ ʪʘʢʠʤ ʧʦʤʦʱʥʠʢʦʤ, ʢʘʢ ʀʀ. ɿʘʧʨʝʪ ʥʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʜʝʪ ʥʝ-

ʵʬʬʝʢʪʠʚʝʥ. 
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ʉɽʂʎʀʗ çʊɽʍʅʆʃʆɻʀʗ ʇʈʆɼʋʂʊʆɺ ʇʀʊɸʅʀʗè  

 

ʋɼʂ 637.524.5 

 

ʈɸɿʈɸɹʆʊʂɸ ʈɽʎɽʇʊʋʈʓ ʉʓʈʆɺʗʃɽʅʓʍ ʂʆʃɹɸʉʆʂ  

ʀɿ ʀʅɼɽʁʂʀ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉɽʄʗʅ ʊʓʂɺʓ ʀ ʃʔʅɸ 

 

ɽ. ʖ. ʉʦʣʦʚʝʮ, ʛʨ. 21-ʇʇ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʄ. ʇ. ɹʝʣʦʚʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʝʮʝʧʪʫʨʳ ʩʳʨʦʚʷʣʝʥʳʭ ʢʦʣʙʘʩʦʢ ʠʟ ʤʷʩʘ 

ʠʥʜʝʡʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʝʤʷʥ ʪʳʢʚʳ ʠ ʣʴʥʘ. ʈʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʤʷʩʥʦʛʦ  

ʧʨʦʜʫʢʪʘ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʦʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ  

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʠʱʝʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʝʤʠʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʯʝ-

ʪʘʶʪ ʚ ʩʝʙʝ ʚʳʩʦʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʪʨʘ-

ʜʠʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʤʠ ʚʳʨʘ-

ʞʝʥʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [1]. 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʛʦ ʩʧʨʦʩʘ ʥʘ ʜʠʝʪʠʯʝʩʢʦʝ ʠ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʤʷʩʥʳʤ ʧʨʦʜʫʢʪʘʤ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʠ ʚʳʩʦʢʦʡ ʫʩʚʦʷʝʤʦʩʪʴʶ 

ʙʝʣʢʘ [2]. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʠʥʜʝʡʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʜʝʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘ-

ʢʠʭ ʧʨʦʜʫʢʪʦʚ [3]. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʠ ʩʳʨʦʚʷʣʝʥʳʭ ʢʦʣʙʘʩʦʢ ʥʘ ʦʩ-

ʥʦʚʝ ʤʷʩʘ ʠʥʜʝʡʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʝʤʷʥ ʪʳʢʚʳ ʠ ʣʴʥʘ ï ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʨʘʞʝʥ-

ʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ ï ʩʳʨʦʚʷʣʝʥʳʭ ʢʦʣʙʘʩʦʢ ʠʟ ʠʥʜʝʡʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠʟʜʝʣʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʧʦʜʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʣʫʯʰʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ; 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʝʤʷʥ ʪʳʢʚʳ ʠ ʣʴʥʘ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʘ ʪʘʢʞʝ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ; 

¶ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚʳʙʨʘʥʥʳʭ ʜʦʙʘʚʦʢ ʩ ʧʨʦʮʝʩʩʦʤ ʩʳʨʦʚʷ-

ʣʝʥʠʷ; 

¶ ʦʮʝʥʢʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʜʦʙʘʚʣʝʥʠʝ ʩʤʝʩʠ ʩʝʤʷʥ ʪʳʢʚʳ ʠ ʣʴʥʘ ʚ ʩʦ-

ʦʪʥʦʰʝʥʠʠ 1:1 ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 5 %, 7 % ʠ 10 % ʦʪ ʤʘʩʩʳ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʳʨʘʙʦʪʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʳʨʦʚʷʣʝʥʳʭ ʢʦʣʙʘʩʦʢ ʧʨʠʤʝʥʷʣʠ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʠʱʝʚʫʶ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ ʚʳʯʠʩʣʷʣʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ. 

ʇʨʦʠʟʚʦʜʠʣʠʩʴ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʢʦʣʙʘʩʦʢ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʢʦʥʮʝʥʪʨʘ-

ʮʠʝʡ ʩʝʤʷʥ 5 %, 7 %, 10 % ʦʪ ʤʘʩʩʳ ʬʘʨʰʘ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥ-

ʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʢʦʣʙʘʩʢʠ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʩʝʤʷʥ. 

ʇʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ:  

- ʧʦʪʝʨʠ ʤʘʩʩʳ ï ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ʚʳʩʫʰʠʚʘʥʠʝʤ ʚ ʩʫʰʠʣʴʥʦʤ h ʢʘʬʫ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ (150Ñ2) Áʉ ʧʦ ɻʆʉʊ 9793-2016; 
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- ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʧʠʱʝʚʦʡ ʩʦʣʠ ï ʧʦ ɻʆʉʊ 9957-2015; 

- ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ï ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 5-ʪʠ ʙʘʣʴʥʦʡ ʰʢʘʣʝ. 

ʄʷʩʦ ʠʥʜʝʡʢʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ, ʥʠʟʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ ʠ ʭʦʨʦ-

ʰʝʡ ʫʩʚʦʷʝʤʦʩʪʴʶ. ʆʥʦ ʙʦʛʘʪʦ ʧʦʣʥʦʮʝʥʥʳʤ ʙʝʣʢʦʤ, ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ B ʠ ʤʠʥʝʨʘʣʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʙʳʣʠ ʚʳʙʨʘʥʳ: 

¶ ʩʝʤʝʥʘ ʪʳʢʚʳ ï ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ, ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨ-

ʥʳʭ ʢʠʩʣʦʪ, ʦʩʦʙʝʥʥʦ ʦʤʝʛʘ-6, ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ B, ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʮʠʥʢ ʠ 

ʤʘʛʥʠʡ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, 

ʫʢʨʝʧʣʝʥʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʣʫʯʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ ʠ ʚʦʣʦʩ. 

¶ ʩʝʤʝʥʘ ʣʴʥʘ ï ʙʦʛʘʪʳʝ ʦʤʝʛʘ-3 ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʢʣʝʪʯʘʪʢʦʡ, ʣʠʛʥʘʥʘʤʠ ʠ ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʘʤʠ. ʆʤʝʛʘ-3 ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʟʜʦʨʦʚʴʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠ-

ʩʪʝʤʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʚʦʩʧʘʣʝʥʠʡ ʠ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ʂʣʝʪʯʘʪʢʘ ʠʟ ʩʝʤʷʥ ʣʴʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʘ ʘʥʪʠʦʢʩʠʜʘʥʪʳ 

ʧʦʤʦʛʘʶʪ ʟʘʱʠʪʠʪʴ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ [4]. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʩʝʤʷʥ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʱʘʝʪ ʧʨʦ-

ʜʫʢʪ ʧʦʣʝʟʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʜʣʝʥʠʶ ʩʨʦʢʘ ʝʛʦ ʭʨʘʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʠʤ ʜʦʙʘʚʢʘʤ ʢʦʣʙʘʩʢʠ ʠʟ ʠʥʜʝʡʢʠ ʩʦʭʨʘʥʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʦʚʷʣʝʥʳʭ ʠʟʜʝʣʠʡ, ʫʣʫʯʰʘʷ ʠʭ ʚʢʫʩʦʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʜʦʙʘʚʣʷʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʝʟʥʳʝ ʢʘʯʝʩʪʚʘ [5]. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʢʣʶʯʘʝʪ ʨʘʟʤʦʨʘʞʠʚʘʥʠʝ ʙʝʜʨʘ ʠʥʜʝʡʢʠ ʠ 

ʝʛʦ ʠʟʤʝʣʴʯʝʥʠʝ. ɺ ʧʦʣʫʯʝʥʥʳʡ ʤʷʩʥʦʡ ʬʘʨʰ ʜʦʙʘʚʣʷʶʪ ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʩʦʣʴ (ʧʠʱʝ-

ʚʫʶ ʠ ʥʠʪʨʠʪʥʫʶ), ʩʫʭʦʡ ʯʝʩʥʦʢ, ʧʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ ʠ ʩʝʤʝʥʘ ʪʳʢʚʳ ʠ ʣʴʥʘ. ʊʱʘʪʝʣʴʥʦ 

ʧʝʨʝʤʝʰʠʚʘʶʪ, ʚʳʜʝʨʞʠʚʘʶʪ ʧʨʠ 4 ʉ  ̄ʦʢʦʣʦ 30 ʤʠʥʫʪ ʠ ʥʘʙʠʚʘʶʪ ʚ ʢʦʣʣʘʛʝʥʦʚʫʶ ʦʙʦʣʦʯʢʫ. 

ɿʘʪʝʤ ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʚʷʣʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 11Ñ1 ʉ̄ ʠ ʚʣʘʞʥʦʩʪʠ 70 %. ɼʘʣʝʝ ʛʦʪʦʚʳʡ 

ʧʨʦʜʫʢʪ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʫʧʘʢʦʚʳʚʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʧʨʠ 4Ñ2 ʉ̄. 

ɺ ʧʨʦʮʝʩʩʝ ʚʷʣʝʥʠʷ ʙʳʣʠ ʦʪʩʣʝʞʠʚʘʣʠ ʜʠʥʘʤʠʢʫ ʚʣʘʛʦʦʪʜʘʯʠ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʧʳʪʘ-

ʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʩʝʤʷʥ ʪʳʢʚʳ ʠ ʣʴʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 10 % ʦʪ ʤʘʩʩʳ ʬʘʨʰʘ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʜʦʢʘʟʳʚʘʶʪ 

ʛʨʘʬʠʢʠ ʥʘ ʨʠʩʫʥʢʘʭ 1, 2 ʠ 3 - ʚʩʝ ʦʙʨʘʟʮʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʭʦʞʫʶ ʜʠʥʘʤʠʢʫ ʚʣʘʛʦʦʪʜʘʯʠ.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʪʝʨʠ ʤʘʩʩʳ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 11Ñ1 Áʉ 
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ʈʠʩʫʥʦʢ 2 ï ʇʦʪʝʨʠ ʤʘʩʩʳ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʦʙʨʘʟʮʦʚ ʢʦʣʙʘʩʦʢ ʩʦ ʩʤʝʩʴʶ ʩʝʤʷʥ ʤʝʣʢʦʛʦ ʧʦʤʦʣʘ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 5 %, 7 % ʠ 10 % ʦʪ ʤʘʩʩʳ ʬʘʨʰʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 11Ñ1 Áʉ 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʦʪʝʨʠ ʤʘʩʩʳ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʦʙʨʘʟʮʦʚ ʢʦʣʙʘʩʦʢ ʩʦ ʩʤʝʩʴʶ ʩʝʤʷʥ ʛʨʫʙʦʛʦ ʧʦʤʦʣʘ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 5 %, 7 % ʠ 10 % ʦʪ ʤʘʩʩʳ ʬʘʨʰʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 11Ñ1 Áʉ 

 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʧʨʦʚʝʜʸʥʥʘʷ ɻ ʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʝʡ, ʚʳʷʚʠʣʘ, ʯʪʦ ʦʙʨʘʟʮʳ 

ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5 % ʩʤʝʩʠ ʩʝʤʷʥ ʚ ʚʠʜʝ ʤʝʣʢʦʛʦ ʧʦʤʦʣʘ ʧʦʣʫʯʠʣʠ ʥʘʠʚʳʩʰʠʝ ʙʘʣʣʳ ʧʦ ʚʢʫʩʫ, 

ʘʨʦʤʘʪʫ ʠ ʪʝʢʩʪʫʨʝ. ʆʪʤʝʯʝʥ ʧʨʠʷʪʥʳʡ ʦʨʝʭʦʚʳʡ ʦʪʪʝʥʦʢ, ʫʤʝʨʝʥʥʘʷ ʩʦʯʥʦʩʪʴ ʠ ʧʣʦʪʥʘʷ, 

ʵʣʘʩʪʠʯʥʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ. ʅʘʛʣʷʜʥʦ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʣʝʧʝʩʪʢʦʚʦʡ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ  

ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʣʙʘʩʦʢ ʠʟ ʠʥʜʝʡʢʠ 

 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, 

ʚʢʣʶʯʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʭʣʦʨʠʩʪʦʛʦ 

ʥʘʪʨʠʷ ʠ ʨʅ. 

 

ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ 45Ñ1 % 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ  

pH  

 

ʊʘʢʞʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ 5 % ʩʝʤʷʥ ʪʳʢʚʳ ʠ ʣʴʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʦʣʙʘʩʦʢ 

ʠʟ ʠʥʜʝʡʢʠ ʩ ʩʝʤʝʥʘʤʠ ʪʳʢʚʳ ʠ ʣʴʥʘ  

 

ʇʨʦʜʫʢʪ ɹʝʣʢʠ, ʛ ɾʠʨʳ, ʛ ʋʛʣʝʚʦʜʳ, ʛ 
ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 

ʉʳʨʦʚʷʣʝʥʳʝ ʢʦʣʙʘʩʢʠ  

ʠʟ ʠʥʜʝʡʢʠ, ʦʙʦʛʘʱʝʥʥʳʝ 

ʩʝʤʝʥʘʤʠ ʪʳʢʚʳ ʠ ʣʴʥʘ 

21,6 4,5 0,7 147,6 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʳʨʦʚʷʣʝʥʳʭ ʢʦʣʙʘʩʦʢ ʠʟ ʠʥʜʝʡʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʤʝʩʠ ʠʟ ʩʝʤʷʥ ʪʳʢʚʳ ʠ ʣʴʥʘ, ʧʦʟ-

ʚʦʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪ, ʦʙʦʛʘʱʸʥʥʳʡ ʙʝʣʢʦʤ, ʢʣʝʪʯʘʪʢʦʡ, 

ʦʤʝʛʘ-ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʠʟʜʝʣʠʡ ʦʧʪʠʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʧʦʢʘʟʘʣ ʦʙʨʘʟʝʮ ʢʦʣʙʘʩʦʢ ʩ ʜʦʙʘʚʣʝʥʠʝʤ (ʧʷʪʠ) 5 % ʩʤʝʩʠ ʩʝʤʷʥ ʦʪ ʤʘʩʩʳ ʬʘʨʰʘ. ɺʥʝ-

ʩʝʥʠʝ ʩʝʤʷʥ ʥʝ ʥʘʨʫʰʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʷ ʩʫʰʢʫ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴʶ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʦʜʫʢʪ ʩʦʭʨʘʥʷʝʪ ʠ ʜʘʞʝ ʫʣʫʯʰʘʝʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ: ʚʢʫʩ, ʟʘʧʘʭ ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ʄʝʣʢʠʡ ʧʦʤʦʣ 10 %

ɻʨʫʙʳʡ ʧʦʤʦʣ 5%

ɻʨʫʙʳʡ ʧʦʤʦʣ 7%

ɻʨʫʙʳʡ ʧʦʤʦʣ 10%
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ʋɼʂ 641.517/.54 

 

ʈɸɿʈɸɹʆʊʂɸ ʈɽʎɽʇʊʋʈʓ ʉʆʉʀʉʆʂ ʀɿ ʀʅɼɽʁʂʀ  

ʆɹʆɻɸʑɪʅʅʆɻʆ ʉʆʉʊɸɺɸ 

 

ɽ. ɸ. ɻʘʣʫʰʢʠʥʘ, ʛʨ. 21-ʇʇ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʆ. ɺ. ɸʥʠʩʪʨʘʪʦʚʘ  

 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʜʦʙʘʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʘʨʸʥʳʝ ʩʦʩʠʩʢʠ                     
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ʈʘʩʩʯʠʪʘʥʘ ʠ ʦʙʦʩʥʦʚʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʠʟʜʝʣʠʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʮʝʥ-

ʥʦʩʪʠ ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʙʝʟ ʥʠʭ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʸ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʩʪʘʥʦʚʷʪʩʷ ʘʜʝʧʪʘʤʠ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʦ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤ, ʥʦ ʠ ʩʦʜʝʨʞʠʪ 

ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. 

ʅʝʣʴʟʷ ʥʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʪʸʪ ʠ ʨʳʥʦʢ ʚʘʨʸʥʳʭ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʦʩʦʙʝʥʥʦ ï ʩʦʩʠ-

ʩʦʢ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʜʦʩʪʫʧʥʳʡ ʠ ʫʜʦʙʥʳʡ ʧʝʨʝʢʫʩ ʠ ʜʣʷ ʜʝʪʝʡ, ʠ ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʧʦʢʦʣʝʥʠʷ [1]. 

ʆʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʛʦ-

ʪʦʚʳʝ ʢʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ, ʛʜʝ ʤʷʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ [2, 3]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʝ ʪʦʣʴʢʦ ʥʝ 

ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ ï ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ, ʧʦʤʠʤʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʣʴʟʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʠ ʥʘ ʦʩʥʦʚʥʦʤ 

ʩʳʨʴʝ ï ʤʷʩʝ ʠʥʜʝʡʢʠ, ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʠʟ ʢʦʪʦʨʦʛʦ ʥʘ ʨʳʥʢʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʛʨʘ-

ʥʠʯʝʥ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʷʚʣʷʝʪʩʷ ʝʱʸ ʙʦʣʴʰʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʧʝʰʥʦ ʟʘʥʷʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʚʦʙʦʜʥʫʶ çʥʠʰʫè ʚ ʜʘʥʥʦʤ ʩʝʛʤʝʥʪʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʚʥʝʩʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤ-

ʧʦʥʝʥʪʘ ʚ ʚʘʨʸʥʦʝ ʢʦʣʙʘʩʥʦʝ ʠʟʜʝʣʠʝ ʠʟ ʤʷʩʘ ʧʪʠʮʳ ʥʘ ʬʘʨʰʝʚʫʶ ʩʠʩʪʝʤʫ ʠ ʥʘ ʛʦʪʦʚʳʡ ʧʨʦ-

ʜʫʢʪ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʘ ʠʤʝʥʥʦ: ʬʠʣʝ ʙʝʜʨʘ ʠʥʜʝʡʢʠ (ʊʈ ʊʉ 051/2021), ʪʳʢʚʘ (ʊʈ ʊʉ 021/2011), ʙʘʪʘʪ              

(ʊʈ ʊʉ 021/2011), ʤʦʣʦʢʦ ʢʦʨʦʚʴʝ ʩʫʭʦʝ ʮʝʣʴʥʦʝ (ʊʈ ʊʉ 033/2013), ʤʝʣʘʥʞ ʷʠʯʥʳʡ (ʊʈ ʊʉ 

021/2011), ʩʘʭʘʨ-ʧʝʩʦʢ (ʊʈ ʊʉ 021/2011), ʩʦʣʴ ʧʠʱʝʚʘʷ (ʊʈ ʊʉ 029/2012), ʩʧʝʮʠʠ (ʊʈ ʊʉ 

029/2012) [4, 5, 6, 7]. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʘ ʚʥʝʩʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʥʘ ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ ʠ ʥʘ ʬʘʨʰʝʚʫʶ ʩʠʩʪʝʤʫ ï ʦʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʜʦ ʬʠʟʠʢʦ-ʭʠʤʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʚʘʨʸʥʳʭ ʢʦʣʙʘʩʥʳʭ ʠʟ-

ʜʝʣʠʡ ʦʙʦʛʘʱʸʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʇʨʦʠʟʚʝʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʳ ʠ ʧʦʜʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢ ʚʥʝʩʝʥʠʶ ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

2) ʀʩʩʣʝʜʦʚʘʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʘʨʰʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʳʭ ʦʙʨʘʟ-

ʮʦʚ ʚ ʩʨʘʚʥʝʥʠʠ; 

3) ʆʮʝʥʠʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʚʥʝʩʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʩʚʦʡʩʪʚʘ ʩʦʩʠʩʦʢ ʠʟ 

ʤʷʩʘ ʠʥʜʝʡʢʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʠʟʚʝʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʳ, ʧʦʜʛʦʪʦʚʠʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʚʝʩʪʠ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʠ ʵʪʘʧʘ: 

¶ 1-ʡ ʵʪʘʧ ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʳ ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʩʠʤ-

ʧʣʝʢʩ-ʤʝʪʦʜʦʤ) ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʥʦʩʠʤʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ; 

¶ 2-ʡ ɻ ʪʘʧ ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʧʳʪʥʦʛʦ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

¶ 3-ʡ ʵʪʘʧ ï ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʨʘʙʦʪʳ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʚʳʚʦʜʦʚ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

1) ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ: ʦʧʨʝʜʝʣʝʥʠʝ ɺʋʉ (ɻʆʉʊ 7636-85); ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ ʚʣʘʛʠ (ɻʆʉʊ 9793-2016); ʦʧʨʝʜʝʣʝʥʠʝ ʨʅ (ɻʆʉʊ ʈ 51478-99) [8, 9, 10]; 

2) ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ (ɻʆʉʊ 9959-2015) [11]; 

3) ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʢʩʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʉʊɿ ʪʝʢʩʪʫʨʥʳʡ ʘʥʘʣʠʟʘʪʦʨ Brookfield). 

ɺ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ: 

1) ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ (ʢʦʥʪʨʦʣʴ) ï ʦʙʨʘʟʝʮ ʙʝʟ ʚʥʝʩʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

2) ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 1 ï ʦʙʨʘʟʝʮ ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʠʜʝ ʧʶʨʝ; 

3) ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 2 ï ʦʙʨʘʟʝʮ ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʠʟʤʝʣʴʯʸʥ-

ʥʦʤ ʚʠʜʝ (ʢʫʙʠʢʦʤ). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʪʳʢʚʳ ʠ ʙʘʪʘʪʘ) ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʧʨʝʜʧʦʣʘʛʘʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʠ ʜʦʙʘʚʣʝʥʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʧʨʠʙʣʠ-

ʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤ 20% ʦʪ ʤʘʩʩʳ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʳ ʩʦʩʠʩʦʢ 

ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

(ʩʠʤʧʣʝʢʩ-ʤʝʪʦʜʘ) ʧʦ ʢʨʠʪʝʨʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ ɸ.  

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʳ ʤʦʜʝʣʠ ʨʝʮʝʧʪʫʨ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʦʚ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥʘ ʧʦʣʴʟʘ ʚʚʝʜʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʝ-

ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ ɸ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ, ʯʝʤ ʚ 2,3 ʨʘʟʘ ʚ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʘʭ ʧʨʠ ʩʨʘʚ-

ʥʝʥʠʠ ʠʭ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʫʜʝʰʝʚʣʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʟʘʜʘʸʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ï 

ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ, ʢʦʪʦʨʦʝ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʵʪʦʤʫ, ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʚ 

ʢʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʘʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 1. 

  



40 

 
 

ʘ)  

 

 
 

ʙ) 

 

ʈʠʩʫʥʦʢ 1 ï ʈʝʮʝʧʪʫʨʘ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ: ʘ) ʢʦʥʪʨʦʣʴʥʳʡ, ʙ) ʦʧʳʪʥʳʡ 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʚʩʝ ʪʨʠ ʦʙʨʘʟʮʘ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝ-

ʮʝʧʪʫʨʝ ʠ ʧʨʦʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʨʰʘ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʘ ʩʦʩʠʩʦʢ ʠʟ ʠʥʜʝʡʢʠ ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

 

ʉʳʨʴʸ ʥʝʩʦʣʸʥʦʝ, ʢʛ  

ʥʘ 100 ʢʛ 

ʇʨʷʥʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʳ, ʛ  

ʥʘ 100 ʢʛ ʥʝʩʦʣʸʥʦʛʦ ʩʳʨʴʷ 

ʬʠʣʝ ʙʝʜʨʘ ʠʥʜʝʡʢʠ ʙʝʟ ʢʦʩʪʠ ʟʘʤʦ-

ʨʦʞʝʥʥʦʝ 
67 ʩʦʣʴ ʧʦʚʘʨʝʥʥʘʷ ʧʠʱʝʚʘʷ 2100 

ʰʧʠʢ ʩʚʠʥʦʡ ʭʨʝʙʪʦʚʳʡ 8 ʩʘʭʘʨ-ʧʝʩʦʢ 200 

ʙʘʪʘʪ ʙʣʘʥʰʠʨʦʚʘʥʥʳʡ ʧʶʨʝ/ʢʫʙʠʢ 10 ʯʝʩʥʦʢ ʩʫʰʸʥʳʡ ʤʦʣʦʪʳʡ 75 

ʪʳʢʚʘ ʙʣʘʥʰʠʨʦʚʘʥʥʘʷ ʧʶʨʝ/ʢʫʙʠʢ 10 ʣʫʢ ʩʫʰʸʥʳʡ ʤʦʣʦʪʳʡ 75 

ʤʝʣʘʥʞ ʷʠʯʥʳʡ 3 ʧʘʨʠʢʘ ʢʦʧʯʸʥʘʷ ʤʦʣʦʪʘʷ 40 

ʤʦʣʦʢʦ ʢʦʨʦʚʴʝ ʩʫʭʦʝ ʮʝʣʴʥʦʝ 2 ʧʘʧʨʠʢʘ ʩʣʘʜʢʘʷ ʤʦʣʦʪʘʷ 35 

ʀʪʦʛʦ 100 

ʧʝʨʝʮ ʯʸʨʥʳʡ ʤʦʣʦʪʳʡ 55 

ʦʙʦʣʦʯʢʘ ʧʦʣʠʘʤʠʜʥʘʷ 
286 ʤʝʪ-

ʨʦʚ 
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ɼʘʥʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʨʅ ʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ɺʋʉ, ʯʪʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʯʥʦʩʪʴ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, ʭʨʘʥʠʤʦʩʧʦʩʦʙʥʦʩʪʴ ʬʘʨʰʘ ʠ ʧʦʟʚʦʣʷʝʪ ʚʥʝʩʪʠ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʠʣʠ ʣʴʜʘ ʥʘ ʵʪʘʧʝ ʢʫʪʪʝʨʦʚʘʥʠʷ, ʫʚʝʣʠʯʠʚ, ʪʝʤ ʩʘʤʳʤ, ʚʳʭʦʜ ʛʦʪʦ-

ʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ ʬʘʨʰʘ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 1 ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 2 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʚʣʘʛʠ, % 
65,9Ñ0,5 56,5Ñ0,5 51,8Ñ0,5 

ɺʋʉ, % 35,8Ñ0,5 60,7Ñ0,5 61,5Ñ0,5 

pH 6,0Ñ0,1 5,0Ñ0,1 5,5Ñ0,1 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʷʪʠʙʘʣʣʴʥʘʷ ʰʢʘʣʘ, 

ʫʯʠʪʳʚʘʶʱʘʷ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʚʢʫʩʘ, ʟʘʧʘʭʘ, ʪʝʢʩʪʫʨʳ, ʮʚʝʪʘ. ɺʥʝʰʥʠʡ ʚʠʜ ʛʦʪʦ-

ʚʳʭ ʠʟʜʝʣʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

 

 
 

        ʘ)                                                     ʙ)                                                    ʚ) 

 

ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ: ʘ) ʢʦʥʪʨʦʣʴʥʳʡ, ʙ) ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 1, ʚ) ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 2 

 

ɹʘʣʴʥʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʰʠʭ 

ʦʮʝʥʦʢ ʧʦʣʫʯʠʣ ʦʙʨʘʟʝʮ ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʚʠʜʝ ʢʫʙʠʢʘ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʆʮʝʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
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ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʢʩʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʠ-

ʩʦʢ ʥʘ ʪʝʢʩʪʫʨʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Brookfield. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʛʨʫʟʢʠ ʦʪ ʚʨʝʤʝʥʠ (ʨʠʩʫʥʦʢ 4) ʠ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘ-

ʤʝʪʨʦʚ ʪʝʢʩʪʫʨʳ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ (ʪʘʙʣʠʮʘ 3). 

ʅʘʠʙʦʣʝʝ ʥʝʞʥʫʶ ʪʝʢʩʪʫʨʫ ʠʤʝʣʠ ʦʙʨʘʟʮʳ ʩ ʚʥʝʩʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʦʩʦʙʝʥʥʦ ï ʚ ʚʠʜʝ ʢʫʙʠʢʘ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʛʨʫʟʢʠ ʦʪ ʚʨʝʤʝʥʠ 

 

ʊʘʙʣʠʮʘ 3 ï ʇʘʨʘʤʝʪʨʳ ʪʝʢʩʪʫʨʳ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʪʝʢʩʪʫʨʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ 

ʂʦʥʪʨʦʣʴ ʂʫʙʠʢ ʇʶʨʝ 

ʊʚʝʨʜʦʩʪʴ, ʅ 3,68Ñ0,04 2,80Ñ0,04 3,29Ñ0,04 

ɸʜʛʝʟʠʚʥʦʩʪʴ, ʤɼʞ 5,20Ñ0,05 3,30Ñ0,05 4,20Ñ0,05 

ʕʣʘʩʪʠʯʥʦʩʪʴ 0,03Ñ0,0005 0,01Ñ0,0005 0,02Ñ0,0005 

ʂʦʛʝʟʠʚʥʦʩʪʴ 0,40Ñ0,005 0,33Ñ0,005 0,37Ñ0,005 

ʀʥʜʝʢʩ ʫʧʨʫʛʦʩʪʠ 0,88Ñ0,05 0,81Ñ0,05 0,78Ñ0,05 

ʇʨʦʞʝʚʳʚʘʝʤʦʩʪʴ, ʤɼʞ 13,00Ñ0,1 7,40Ñ0,1 9,40Ñ0,1 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʜʘʥ-

ʥʳʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩ ʨʘʩʪʠ-

ʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʙʳʣʦ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʢʘʢʦʡ ʧʨʦʮʝʥʪ ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 

ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʚʠʪʘʤʠʥʘ ɸ ʩʦʜʝʨʞʠʪʩʷ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ (ʪʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ɸ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʢʦʤʝʥʜʫʝʤʦʡ  

ʩʫʪʦʯʥʦʡ ʥʦʨʤʦʡ (ʈʉʅ) 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʨʘʟʮʘ 

ʉʦʜʝʨ-

ʞʘʥʠʝ 

ʚʠʪʘ-

ʤʠʥʘ ɸ ʚ 

100 ʛʨ., 

ʤʢʛ. 

ʈʉʅ 

ʚʠʪʘ-

ʤʠʥʘ ɸ 

ʜʣʷ ʤʫʞ-

ʯʠʥ, 

ʤʢʛ. 

% ʦʪ 

ʈʉʅ 

ʈʉʅ 

ʚʠʪʘ-

ʤʠʥʘ ɸ 

ʜʣʷ 

ʞʝʥ-

ʱʠʥ, 

ʤʢʛ. 

% ʦʪ 

ʈʉʅ 

ʈʉʅ 

ʚʠʪʘʤʠʥʘ 

ɸ ʜʣʷ ʜʝ-

ʪʝʡ 6-12 

ʣʝʪ, ʤʢʛ. 

 

% ʦʪ 

ʈʉʅ 

ʂʦʥʪʨʦʣʴ 32,6 
900 

3,62 
700 

4,66 
500 

6,52 

ʆʙʨʘʟʮʳ 1 ʠ 2 76,1 8,46 10,87 15,22 
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ʋɼʂ 664.9 

ʋʜʦʜ ɼ.ɼ. 

ʈʓɹʆʆɺʆʑʅʓɽ ʀɿɼɽʃʀʗ ɺ ʈɸʎʀʆʅɽ ʇʀʊɸʅʀʗ ɼɽʊɽʁ 

 

ɼ. ɼ. ʋʜʦʜ, ʛʨ. 21-ʇʇ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʆ. ʅ. ɸʥʦʭʠʥʘ 

 

ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʡʥʦʛʦ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ ʜʣʷ ʜʝʪʝʡ, ʩʧʦʩʦʙʥʳʭ 

ʝʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʤ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ  

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʳʙʦʦʚʦʱʥʳʭ ʠʟʜʝʣʠʡ ʢʘʢ ʩʧʦʩʦʙʘ ʥʘʢʦʨʤʠʪʴ ʢʘʧʨʠʟʥʦʛʦ ʨʝʙʝʥʢʘ ʨʳʙʦʡ. 

ʄʘʣʝʥʴʢʠʝ ʮʚʝʪʥʳʝ ʦʚʦʱʥʳʝ ʩʦʩʠʩʢʠ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ, ʥʦ ʙʝʟ ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ ʨʳʙʳ, ʷʚʣʷ-

ʶʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʤʘʣʳʰʝʡ ʠ ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ.  

ʉʦʟʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʧʨʦʩʳ ʢʘʢ ʜʝʪʝʡ, ʪʘʢ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ: ʧʨʦʜʫʢʪ 

ʠʥʪʝʨʝʩʝʥ ʚʥʝʰʥʝ, ʩ ʧʨʠʚʳʯʥʳʤ ʚʢʫʩʦʤ ʦʚʦʱʝʡ, ʙʝʟ ʟʘʧʘʭʘ ʨʳʙʳ, ʧʨʠʷʪʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, 

ʙʝʟ ʢʦʩʪʝʡ ʠ ʚʨʝʜʥʳʭ ʜʦʙʘʚʦʢ, ʩʦʜʝʨʞʠʪ ʨʳʙʥʳʡ ʙʝʣʦʢ, ʧʨʦʩʪ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ. 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚʩʝʛʜʘ 

ʦʩʪʘʚʘʣʦʩʴ ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʝ-

ʤʠʣʦʩʴ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʂʘʞ-

ʜʳʡ ʵʪʘʧ ʦʙʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʠʟʤʝʥʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʩʦʟʜʘʥʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʉʦʚʨʝʤʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʟʘʧʨʦʩ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɼʣʷ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʠʟʙʳʪʢʦʤ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʚ ʢʘʢʦʤ ʧʨʦʜʫʢʪʝ 

ʙʦʣʴʰʝ ʧʦʣʴʟʳ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʯʝʣʦʚʝʢʘ ʩʣʝ-

ʜʠʪʴ ʟʘ ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʪʝʥʜʝʥʮʠʝʡ ʢ ʚʦʩʧʠʪʘʥʠʶ ʟʜʦʨʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʈʘʙʦʪʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʧʳʪʢʫ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʜʝʪʩʢʦʤ 

ʚʦʟʨʘʩʪʝ.  

ʉʦʟʜʘʥʠʝ ʨʳʙʦʦʚʦʱʥʳʭ ʠʟʜʝʣʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʧʨʦʜʫʢʮʠʶ, ʦʙʦʛʘʱʝʥʥʫʶ ʙʝʣ-

ʢʦʤ ʨʳʙ, ʙʝʟ ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ ʨʳʙʦʧʨʦʜʫʢʪʦʚ. ʊʨʦʝ ʠʟ ʯʝʪʳʨʝʭ ʩʝʤʝʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝ-

ʤʦʡ ʥʘʢʦʨʤʠʪʴ ʨʝʙʝʥʢʘ ʨʳʙʦʡ. ʏʘʱʝ ʚʩʝʛʦ ʜʝʪʠ ʦʪʢʘʟʳʚʘʶʪʩʷ ʝʩʪʴ ʨʳʙʫ ʧʦ ʦʜʥʦʡ ʠʟ ʪʨʝʭ 

ʧʨʠʯʠʥ: ʚʦʟʤʦʞʥʦʝ ʧʦʧʘʜʘʥʠʝ ʢʦʩʪʝʡ, ʩʣʠʟʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʪʪʘʣʢʠʚʘʶʱʠʡ ʟʘʧʘʭ.  

ʀʟʫʯʠʚ ʪʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʤʝʡ, ʤʦʞʥʦ ʧʦʜʚʝʩʪʠ ʟʘʢʣʶʯʝʥʠʝ: ʦʪʩʫʪʩʪʚʠʝ ʜʦ-

ʩʪʦʡʥʦʛʦ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ ʜʣʷ ʜʝʪʝʡ, ʩʧʦʩʦʙʥʳʭ ʝʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʤ, ʢʦʪʦʨʳʤ ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʧʨʠʭʦʜʠʪʩʷ ʢʦʨʤʠʪʴ ʨʝ-

ʙʝʥʢʘ ʨʳʙʦʡ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʠʜʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʢʦʪʦʨʳʡ ʨʝʰʠʣ ʙʳ ʧʨʦʙʣʝʤʫ ʫʧʦʪʨʝʙʣʝʥʠʷ ʨʳʙʳ ʠ ʩʜʝʣʘʣ ʙʳ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ 

ʨʝʙʝʥʢʘ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʜʫʢʪʘ ʙʫʜʝʪ ʝʛʦ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʦʪ ʦʚʦʱʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʜʫʢʪʘ. ʂʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʷʚʣʷʶʪʩʷ ʤʘʣʝʥʴʢʠʝ 

ʮʚʝʪʥʳʝ ʨʳʙʦʦʚʦʱʥʳʝ ʩʦʩʠʩʢʠ ʦʜʥʦʨʦʜʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʇʨʦʩʪʦʪʘ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʦʟʚʦ-

ʣʷʝʪ ʫʧʦʪʨʝʙʣʷʪʴ ʨʳʙʥʦʝ ʙʣʶʜʦ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʤʬʦʨʪʦʤ, ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ, ʪʘʢ ʠ 

ʚ ʧʨʦʮʝʩʩʝ ʧʦʪʨʝʙʣʝʥʠʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʝʩʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʨʝʙʝʥʢʘ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ. ɼʣʷ ʜʦ-

ʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʩʦʟʜʘʪʴ ʠʪʦʛʦʚʳʡ ʚʠʜ ʧʨʦʜʫʢʪʘ ʠ 

ʧʨʦʚʝʩʪʠ ʜʝʛʫʩʪʘʮʠʶ; ʠʟʫʯʠʪʴ ʨʳʥʦʢ ʧʠʪʘʥʠʷ ʜʣʷ ʜʝʪʝʡ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ. 

ʇʦʩʪʘʥʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʵʢʩʧʝʨʠʤʝʥʪʫ ʧʦʜʚʝʨʛʘ-

ʣʠʩʴ ʦʙʨʘʟʮʳ ʩ ʙʝʣʦʢʦʯʘʥʥʦʡ ʢʘʧʫʩʪʦʡ, ʪʦʤʘʪʥʦʡ ʧʘʩʪʦʡ, ʢʨʘʩʥʦʢʦʯʘʥʥʦʡ ʢʘʧʫʩʪʦʡ ʚ ʢʘʯʝ-

ʩʪʚʝ ʚʢʫʩʦʦʙʨʘʟʫʶʱʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʊʦʤʘʪʥʘʷ ʧʘʩʪʘ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʮʚʝʪʦʦʙʨʘʟʦʚʘʪʝ-

ʣʝʤ, ʧʨʠ ʵʪʦʤ ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 0,7% ʩʦʣʠ. ʂʘʧʫʩʪʘ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 2,5 % ʧʠʱʝ-

ʚʳʭ ʚʦʣʦʢʦʥ ʚ 100 ʛʨʘʤʤʘʭ, ʷʚʣʷʝʪʩʷ ʪʝʢʩʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʠ ʫʧʣʦʪʥʠʪʝʣʝʤ ʪʝʢʩʪʫʨʳ [1].  



45 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ ʨʳʙʦʦʚʦʱʥʳʭ ʩʦʩʠʩʦʢ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʨʳʥʢʘ, ʧʦ-

ʧʳʪʢʠ ʥʘʡʪʠ ʘʥʘʣʦʛʠ, ʘ ʟʥʘʯʠʪ ʫʩʪʘʥʦʚʠʪʴ ʢʦʥʢʫʨʝʥʪʦʚ. ɺʳʙʦʨ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʨʳʥʢʘ ʦʙʫ-

ʩʣʦʚʣʝʥ ʤʘʣʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʠʪʘʥʠʷ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ.  

ʇʦʤʠʤʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʨʳʥʢʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʟʥʘʪʴ ʠʥʪʝʨʝʩʳ ʧʨʝʜʧʦ-

ʣʘʛʘʝʤʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ: ʩʝʤʴʠ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ ʜʝʪʠ. ʇʨʦʚʝʜʷ ʦʧʨʦʩ ʜʣʷ ʘʫʜʠʪʦʨʠʠ ʙʦʣʝʝ 

100 ʯʝʣʦʚʝʢ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʦʪʦʨʦʡ ʪʨʫʜʦʫʩʪʨʦʝʥʥʳʝ ʞʝʥʱʠʥʳ 35-47 ʣʝʪ, ʠʤʝʶʱʠʝ ʩʝʤʴʶ 

ʠ ʜʝʪʝʡ, ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. 80 % ʩʝʤʝʡ ʨʝʛʫʣʷʨʥʦ ʝʜʷʪ ʨʳʙʫ, 1-2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ  

2. ʆʢʦʣʦ 16 % ʤʘʤ ʩʯʠʪʘʶʪ ʩʪʨʘʥʥʦʡ ʠʜʝʶ ʦ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ʚ ʚʠʜʝ ʩʦʩʠʩʦʢ ʩ ʨʳʙʦʡ  

3. ɼʣʷ 80 % ʤʘʤ ʥʘʢʦʨʤʠʪʴ ʨʝʙʝʥʢʘ ʨʳʙʦʡ ʵʪʦ ʨʝʛʫʣʷʨʥʘʷ ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʦʥʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʋʩʪʘʥʦʚʠʚ ʪʨʝʥʜʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʧʨʦʜʫʢʪʦʚ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ, ʢʦʪʦʨʳʝ ʜʝʪʠ 

ʩʧʦʩʦʙʥʳ ʝʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʫʟʥʘʚ ʪʝʢʫʱʠʝ ʪʝʥʜʝʥʮʠʠ ʞʝʥʱʠʥ ʜʦʤʦʭʦʟʷʝʢ ʚ ʦʙʣʘʩʪʠ ʛʦ-

ʪʦʚʢʠ, ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʙʳʣ ʧʦʣʫʯʝʥ ʩʦʩʪʘʚ ʨʳʙʦʦʚʦʱʥʦʡ ʤʘʩʩʳ ʜʣʷ ʩʦʩʠʩʦʢ.  

ʉʦʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʨʳʙʦʦʚʦʱʥʦʡ ʤʘʩʩʳ ʜʣʷ ʩʦʩʠʩʦʢ 

 

ʇʨʦʜʫʢʪ ʄʘʩʩʘ 

ʈʳʙʘ ʮʝʣʘʷ ʤʦʨʦʞʝʥʘʷ ʥʝʧʦʪʨʦʰʝʥʘʷ 323 

ɹʝʣʦʢʦʯʘʥʥʘʷ ʢʘʧʫʩʪʘ ʩʚʝʞʘʷ 206 

ʄʦʨʢʦʚʴ ʩʚʝʞʘʷ 196,6-201,6 

ʃʫʢ ʩʚʝʞʠʡ 105-106,3 

ʈʠʩ ʙʝʣʳʡ ʢʨʫʛʣʦʟʸʨʥʳʡ 161,6 

ʉʦʣʴ 18,2 

ʇʝʨʝʮ ʉʆ2-ʵʢʩʪʨʘʢʪ 0,808 

ʊʦʤʘʪʥʘʷ ʧʘʩʪʘ 70 % 51 

ʂʨʘʩʥʦʢʦʯʘʥʥʘʷ ʢʘʧʫʩʪʘ 51 

 

ʉʦʩʪʘʚ ʠʟʜʝʣʠʡ ʧʦʣʥʦʩʪʴʶ ʥʘʪʫʨʘʣʝʥ.  

ʆʚʦʱʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ, ʧʨʠʜʘʶʪ ʝʤʫ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʮʚʝʪʦ-

ʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʥʦʛʜʘ ʜʘʞʝ ʥʝʦʙʳʯʥʳʝ, ʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʛʫʨʤʘʥʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʚʦʱʠ ʦʙʦʛʘʱʘʶʪ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʫʛʣʝʚʦʜʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʱʝʚʳʤʠ 

ʚʦʣʦʢʥʘʤʠ.  

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʪʘ ʨʳʙʳ, ʦʥ ʬʫʥʢʮʠʦʥʘʣʝʥ ʧʦ ʙʝʣʢʦʚʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ. ɼʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ ʚ ʤʠʥʪʘʝ ʙʣʘʥʰʠʨʦʚʘʥʥʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʩʪʘʚ ʤʠʥʪʘʷ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʚ ʤʘʩʣʝ 

 

ʉʦʜʝʨʞʘʥʠʝ 
% ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʜʣʷ ʤʫʞʯʠʥ 

% ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʜʣʷ ʞʝʥʱʠʥ 

ɹʝʣʢʠ, % 26,0 30,04 37,99 

ɾʠʨʳ, % 8,4 9,54 12,00 

ʋʛʣʝʚʦʜʳ, % 3,7 0,98 1,24 

ʂʘʣʦʨʠʡʥʦʩʪʴ, ʢʢʘʣ 201,3 19,01 23,99 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʢʦʣʙʘʩʥʳʭ ʚʘʨʝʥʳʭ ʨʳʙʦ-ʦʚʦʱʥʳʭ 

ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ:  

- ʧʨʠʝʤ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ 

- ʨʘʟʜʝʣʢʘ ʨʳʙʥʦʛʦ ʩʳʨʴʷ 

- ʙʣʘʥʰʠʨʦʚʘʥʠʝ ʨʳʙʥʦʛʦ ʩʳʨʴʷ ʚ ʤʘʩʣʝ 

- ʦʭʣʘʞʜʝʥʠʝ ʠ ʩʪʝʢʘʥʠʝ ʤʘʩʣʘ ʩ ʙʣʘʥʰʠʨʦʚʘʥʥʦʛʦ ʨʳʙʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ  

- ʠʟʤʝʣʴʯʝʥʠʝ ʨʳʙʥʦʛʦ ʠ ʦʚʦʱʥʦʛʦ ʩʳʨʴʷ 

- ʩʤʝʰʠʚʘʥʠʝ ʨʳʙʦʦʚʦʱʥʦʡ ʤʘʩʩʳ ʠ ʦʚʦʱʥʦʛʦ ʧʶʨʝ 

- ʧʨʦʪʠʨʘʥʠʝ ʨʳʙʦʦʚʦʱʥʦʡ ʤʘʩʩʳ 

- ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʨʳʙʦʦʚʦʱʥʦʡ ʤʘʩʩʳ 

- ʰʧʨʠʮʝʚʘʥʠʝ 

- ʚʘʨʢʘ 

- ʦʭʣʘʞʜʝʥʠʝ  

- ʫʧʘʢʦʚʳʚʘʥʠʝ ʠ ʤʘʨʢʠʨʦʚʘʥʠʝ 

ʅʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦ-

ʙʣʶʜʝʥʠʝʤ ʨʝʮʝʧʪʫʨ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ʆʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʢʘ-

ʯʝʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ [2, 3]. ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʳʨʴʝ ʠ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʧʨʦʡʪʠ 

ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʦʧʫʩʢʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʦ:  

- ʧʨʦʚʝʨʠʪʴ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʝ ʢʘʯʝʩʪʚʦ ʩʳʨʴʷ, ʠ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʚ ʞʫʨʥʘʣʘʭ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ;  

- ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʪʙʦʨ ʧʨʦʙ;  

- ʧʨʦʚʝʨʠʪʴ ʫʧʘʢʦʚʢʫ, ʤʘʨʢʠʨʦʚʢʫ, ʚʥʝʰʥʠʡ ʚʠʜ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ; 

- ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʠʣʠ ʧʝʨʝʜʘʪʴ ʚ ʧʨʦʙʳ ʚ ʣʘʙʦ-

ʨʘʪʦʨʠʶ ʜʣʷ ʠʩʧʳʪʘʥʠʡ (ʘʥʘʣʠʟʦʚ).  

ɺʦ ʠʟʙʝʞʘʥʠʝ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ʨʳʙʥʳʭ ʢʦʩʪʦʯʝʢ ʠ ʝʛʦ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʨʳʙʦʦʚʦʱʥʘʷ ʤʘʩʩʘ ʧʨʦʪʠʨʘʝʪʩʷ ʠ ʛʦʤʦʛʝʥʠʟʠʨʫʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠ ʜʦ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʷ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʦʜʥʦʨʦʜʥʦʩʪʴ, ʥʝʞʥʦʩʪʴ ʪʝʢʩʪʫʨʳ, ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʮʚʝʪʘ, ʦʪʩʫʪʩʪʚʠʝ ʚʢʨʘʧʣʝʥʠʡ.  

ɺʝʩ ʠʪʦʛʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʫʧʘʢʦʚʢʝ ʩʦʩʪʘʚʣʷʝʪ 400 ʛʨʘʤʤ, ʯʝʛʦ ʭʚʘʪʘʝʪ ʥʘ ʧʦʣʥʦʮʝʥ-

ʥʳʡ ʧʨʠʝʤ ʧʠʱʠ ʩʝʤʴʠ ʜʣʷ ʨʝʙʝʥʢʘ ʠʣʠ ʜʚʫʭ.  

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʜʝʡʩʪʚʫʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ [2, 3], 

ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʨʳʙʦ-ʦʚʦʱʥʳʝ ʠʟʜʝʣʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʦʩʠʩʦʢ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘ-

ʥʠʷʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 3.  

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ̫ ʚʣʷʝʪʩʷ ʪʝʢʩʪʫʨʘ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ, ʧʦʟ-

ʚʦʣʷʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʠʱʝʚʳʝ ʦʙʦʣʦʯʢʠ ʜʣʷ ʩʦʩʠʩʦʢ ʠ ʢʦʣʙʘʩ, ʦʜʥʦʨʦʜʥʘʷ 

ʤʘʩʩʘ ʧʦʟʚʦʣʠʪ ʚʚʝʩʪʠ ʣʶʙʦʡ ʠʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʦʜʥʦʨʦʜʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʦʪʦʨʳʡ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʩʷ ʚ ʨʳʙʦʦʚʦʱʥʦʤ ʧʨʦʜʫʢʪʝ [4].  

ʇʦʣʫʯʠʚ ʚʳʚʝʨʝʥʥʫʶ ʨʝʮʝʧʪʫʨʫ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʜʝʛʫʩʪʘʮʠʡ ʩʨʝʜʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦ-

ʨʠʠ. ɻʣʘʚʥʳʤ ʝʝ ʨʝʟʫʣʴʪʘʪʦʤ ʙʳʣʦ ʞʝʣʘʥʠʝ 80 % ʧʨʠʦʙʨʝʩʪʠ ʪʘʢʦʡ ʧʨʦʜʫʢʪ. 
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ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ  

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʥʝʰʥʠʡ ʚʠʜ: 

- ʩʦʩʠʩʦʢ ʨʳʙʦʦʚʦʱʥʳʭ 

 

 

 

- ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʫʧʘ-

ʢʦʚʢʠ ʩ ʩʦʩʠʩʢʘʤʠ ʨʳʙʦ-

ʦʚʦʱʥʳʤʠ 

 

ʎʝʣʳʝ, ʥʝʠʟʦʛʥʫʪʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʢʦʥʮʳ ʦʢʨʫʛ-

ʣʳʝ, ʧʦʚʝʨʭʥʦʩʪʴ ʯʠʩʪʘʷ, ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʦʣʦʯʢʝ ʠʟ ʧʦ-

ʣʠʤʝʨʥʦʡ ʧʣʝʥʢʠ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʚʣʘʛʠ. 

ʎʝʣʘʷ, ʨʦʚʥʘʷ, ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ. 

ʉʦʩʠʩʢʠ ʫʣʦʞʝʥʳ ʨʦʚʥʳʤʠ ʨʷʜʘʤʠ. 

ɼʦʧʫʩʢʘʝʪʩʷ: 

-ʤʦʨʱʠʥʠʩʪʦʩʪʴ ʧʣʝʥʢʠ (ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʯʪʝʥʠʷ ʤʘʨʢʠ-

ʨʦʚʢʠ); 

-ʥʘʣʠʯʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ ʚ ʫʧʘʢʦʚʢʝ ʜʣʷ 

ʦʭʣʘʞʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

-ʥʝʙʦʣʴʰʘʷ ʜʝʬʦʨʤʘʮʠʷ ʫʧʘʢʦʚʢʠ ʜʣʷ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʎʚʝʪ ʠ ʚʠʜ ʥʘ ʨʘʟʨʝʟʝ ʆʪ ʨʦʟʦʚʘʪʦ-ʢʨʝʤʦʚʦʛʦ ʩ ʩʝʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʜʦ ʞʝʣʪʦʚʘʪʦ-

ʦʨʘʥʞʝʚʦʛʦ, ʟʝʣʝʥʦ-ʩʝʨʦʛʦ, ʙʣʝʜʥʦ-ʩʠʥʝʛʦ.  

ɼʦʧʫʩʢʘʝʪʩʷ: 

-ʥʘ ʨʘʟʨʝʟʝ ʩʦʩʠʩʦʢ ʦʪʢʣʦʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʫʩʦʯʢʦʚ ʢʦʤʧʦ-

ʥʝʥʪʘ ʬʘʨʰʘ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ 1,5 ʨʘʟʘ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ; 

-ʥʘʣʠʯʠʝ ʤʝʣʢʦʡ ʧʦʨʠʩʪʦʩʪʠ ʥʘ ʨʘʟʨʝʟʝ; 

-ʥʘʣʠʯʠʝ ʚʢʣʶʯʝʥʠʡ ʦʚʦʱʥʦʛʦ ʧʶʨʝ ʥʘ ʨʘʟʨʝʟʝ; 

-ʥʘʣʠʯʠʝ ʚʢʣʶʯʝʥʠʡ ʤʦʣʦʪʳʭ ʧʨʷʥʦʩʪʝʡ ʥʘ ʨʘʟʨʝʟʝ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʉʦʯʥʘʷ, ʫʧʨʫʛʘʷ. 

ʇʨʠ ʠʟʛʠʙʝ ʥʝ ʜʦʣʞʥʳ ʣʦʤʘʪʴʩʷ ʠʣʠ ʢʨʦʰʠʪʴʩʷ. 

ɺʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʇʣʘʩʪʠʯʥʘʷ 

ɺʢʫʩ ɸʥʘʣʦʛʠʯʥʳʡ ʦʚʦʱʥʳʤ ʩʦʩʠʩʢʘʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʳʙʳ 

ɿʘʧʘʭ ɸʥʘʣʦʛʠʯʥʳʡ ʟʘʧʘʭʫ ʚʘʨʝʥʥʳʭ ʦʚʦʱʝʡ 

ʅʘʣʠʯʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠ-

ʤʝʩʝʡ (ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ 

ʫʧʘʢʦʚʢʝ) 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʂʦʛʜʘ ʤʘʣʝʥʴʢʠʡ ʨʝʙʝʥʦʢ ʧʦʜʨʘʩʪʘʝʪ ʠ ʥʘʯʠʥʘʝʪ ʢʨʠʪʠʯʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʫʧʦʪʨʝʙʣʷʝʤʳʤ ʧʨʦʜʫʢʪʘʤ, ʦʯʝʥʴ ʯʘʩʪʦ ʦʥ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʧʦʣʝʟʥʳʭ ʙʣʶʜ ʩ ʨʳʙʦʡ. ʇʨʠʯʠ-

ʥʘʤʠ ɻ ʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʳʙʥʳʡ ʟʘʧʘʭ, ʚʦʟʤʦʞʥʦʝ ʥʘʣʠʯʠʝ ʢʦʩʪʝʡ, ʢʦʥʩʠʩʪʝʥ-

ʮʠʷ.  

ɹʳʣ ʠʟʫʯʝʥ ʨʳʥʦʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʜʝʪʝʡ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ, ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʘʥʘʣʦʛʠ ʠ ʪʨʝʥʜʳ ʥʘ ʨʳʥʢʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʦʤʳʰʣʝʥʦʩʪʴʶ ʧʨʦ-

ʜʫʢʪʦʚ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʣʠʰʴ 4 % ʚʢʣʶʯʘʶʪ ʨʳʙʫ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʶʨʠʨʦʚʘʥʥʫʶ 

ʦʪʚʘʨʝʥʥʫʶ ʤʘʩʩʫ ʨʳʙʳ ʠ ʢʨʫʧʳ ʠʣʠ ʨʳʙʳ ʠ ʦʚʦʱʝʡ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʩʦʟʜʘʥ ʧʨʦʜʫʢʪ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʤʝʡ, ʧʦʣʥʦʩʪʴʶ ʥʘʪʫʨʘʣʴʥʳʡ ʠ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ. ɺ ʭʦʜʝ ʨʘ-

ʙʦʪʳ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ, ʧʨʦʚʝʜʝʥ ʨʷʜ ʜʝʛʫʩʪʘʮʠʡ, ʧʦ ʠʪʦʛʘʤ ʢʦʪʦʨʳʭ ʧʦʩʪʘʚ-

ʣʝʥʥʘʷ ʮʝʣʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ï ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʠʥʪʝʨʝʩʥʳʡ ʧʨʦʜʫʢʪ ʩ ʨʳʙʦʡ ʚ ʩʦʩʪʘʚʝ, ʢʦʪʦ-

ʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʧʨʦʩʘʤ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ.  

ʉʦʟʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʫʜʦʚʣʝʪʚʦʨʠʪ ʟʘʧʨʦʩʳ ʨʝʙʝʥʢʘ ʠ ʨʦʜʠʪʝʣʝʡ: ʧʨʦʜʫʢʪ ʠʥʪʝʨʝʩʝʥ 

ʚʥʝʰʥʝ, ʩ ʧʨʠʚʳʯʥʳʤ ʚʢʫʩʦʤ ʦʚʦʱʝʡ, ʙʝʟ ʟʘʧʘʭʘ ʨʳʙʳ, ʧʨʠʷʪʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʙʝʟ ʢʦʩʪʝʡ 

ʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʠʪ ʨʳʙʥʳʡ ʙʝʣʦʢ, ʧʨʦʩʪ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ. 
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ʩʫʨʩ]. ï URL: https://docs.cntd.ru/document/420394425 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.04.2025) 

3. ʊʈ ʊʉ 021/2011 ʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 

https://docs.cntd.ru/document/902320560 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 07.04.2025) 

4. ʊʝʭʥʦʣʦʛʠʷ ʨʳʙʦʦʚʦʱʥʳʭ ʧʨʦʜʫʢʪʦʚ / ʆ.ɺ. ʉʘʨʘʧʢʠʥʘ, ʉ.ɺ. ɹʝʣʦʫʩʦʚʘ, ɺ.ʀ. ʂʫʜʠ-

ʥʦʚ, ɼ.ɻ. ʂʘʩʴʷʥʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
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ʉɽʂʎʀʗ çʇʀʑɽɺɸʗ ɹʀʆʊɽʍʅʆʃʆɻʀʗè 

 

ʋɼʂ 664.0 

ʇʳʣʝʥʦʢ ʆ.ʄ. 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʆ ʇʆʃʋʏɽʅʀʖ ʊɺʆʈʆɾʅʆɻʆ ʉʓʈʂɸ, ʆɹʆɻɸʑɽʅʅʆɻʆ 

ʇʀʑɽɺʓʄʀ ɺʆʃʆʂʅɸʄʀ 

 

ʆ. ʄ. ʇʳʣʝʥʦʢ, ʛʨ. 21-ʇɹ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ. ʉ. ɿʝʤʣʷʢʦʚʘ 

 

ʇʨʦʚʝʜʝʥʦ ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʀʟʫʯʝʥʦ ʩʳʨʴʸ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʚʦʨʦʞʥʳʭ ʩʳʨʢʦʚ ʠ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʉʦʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ʧʨʦʜʫʢʪʘ. ʀʟʫʯʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʳʡ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʦʙʦʛʘʱʸʥʥʳʤ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚʘʭ, ʥʦ ʠ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦ-

ʜʷʱʝʡ ʦʩʥʦʚʦʡ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʠ ʜʦʙʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʷʚʣʷʶʪʩʷ ʤʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʚʦʨʦʛ ʠ ʪʚʦʨʦʞʥʳʝ ʠʟʜʝʣʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʛʣʘʟʠʨʦʚʘʥʥʳʝ ʩʳʨʢʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʝʪ ʩʪʘʪʴ ʪʚʦʨʦʞʥʳʡ ʛʣʘʟʠʨʦʚʘʥʥʳʡ ʩʳ-

ʨʦʢ, ʦʙʦʛʘʱʝʥʥʳʡ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 113 ʯʝʣʦʚʝʢ ï ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʇʦʜʨʦʙʥʘʷ 

ʩʪʘʪʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣ 

 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʦʟʨʘʩʪ 

 



50 

ɺ ʭʦʜʝ ʦʧʨʦʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘ ʢʘʢʠʝ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦ-

ʢʫʧʘʪʝʣʠ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʯʘʱʝ ʚʩʝʛʦ. ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʚʥʝʰʥʠʡ ʚʠʜ, ʚʢʫʩ, ʩʦʩʪʘʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʮʝʥʘ, ʫʧʘʢʦʚʢʘ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ 

ʠ ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ ʧʨʦʜʫʢʪʘ. ʉʘʤʳʤʠ ʚʘʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦ-

ʜʫʢʪʘ ʦʢʘʟʘʣʠʩʴ ʝʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʚʢʫʩ ʠ ʚʥʝʰʥʠʡ ʚʠʜ. ʊʘʢʞʝ ʥʝ 

ʤʝʥʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʮʝʥʘ ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ ʩʦʩʪʘʚ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ 

 

47% ʦʧʨʦʰʝʥʥʳʭ ʟʥʘʶʪ ʦ ʧʦʣʴʟʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ 

ʪʦʣʴʢʦ 22% ʫʯʘʩʪʥʠʢʦʚ ʫʚʝʨʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʣʫʯʘʶʪ ʜʥʝʚʥʫʶ ʥʦʨʤʫ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. 

57% ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ ʩʦʛʣʘʩʠʣʠʩʴ ʙʳ ʢʫʧʠʪʴ ʩʳʨʢʠ, ʦʙʦʛʘʱʝʥʥʳʝ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ, 

ʝʩʣʠ ʙʳ ʫʚʠʜʝʣʠ ʠʭ ʚ ʪʦʨʛʦʚʳʭ ʩʝʪʷʭ. 

ʇʨʠʯʠʥʘʤʠ ʜʣʷ ʦʪʢʘʟʘ ʦʪ ʧʦʢʫʧʢʠ ʩʪʘʣʠ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ: 

¶ ʦʪʢʘʟ ʦʪ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʢʘ; 

¶ ʦʪʢʘʟ ʦʪ ʩʘʭʘʨʘ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʥʠʡ ʦ ʧʠʱʝʚʳʭ ʚʦʣʦʢʥʘʭ ʠ ʦʙ ʠʭ ʧʦʣʴʟʝ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʞʝʣʘʥʠʷ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ ʙʳʣʦ ʚʳʙʨʘʥʦ ʩʣʝʜʫʶʱʝʝ ʩʳʨʴʸ: 

¶ ʊʚʦʨʦʛ - ɻʆʉʊ 31453-2013 çʊʚʦʨʦʛ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè; 

¶ ʉʣʠʚʦʯʥʦʝ ʤʘʩʣʦ - ɻʆʉʊ 32261-2013 çʄʘʩʣʦ ʩʣʠʚʦʯʥʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè; 

¶ ʉʘʭʘʨʥʘʷ ʧʫʜʨʘ ï ɻʆʉʊ 33222-2015 çʉʘʭʘʨ ʙʝʣʳʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè; 

¶ ʐʦʢʦʣʘʜʥʘʷ ʛʣʘʟʫʨʴ - ɻʆʉʊ ʈ 53897-2010 çɻʣʘʟʫʨʴ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè; 

¶ ʗʙʣʦʯʥʘʷ ʢʣʝʪʯʘʪʢʘ ï ʊʋ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.  

ʆʩʥʦʚʦʡ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʪʚʦʨʦʛ. ɺ ʪʚʦʨʦʛʝ ʩʦʜʝʨʞʠʪʩʷ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʙʝʣʢʦʚ ʠʟ ʚʩʝʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʪʚʦʨʦʛ ʣʝʛʯʝ ʠ 

ʣʫʯʰʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʷʩʥʳʤ ʠ ʨʳʙʥʳʤ ʙʝʣʢʦʤ ʧʝʨʝʚʘʨʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ. ɹʝʣʦʢ 

ʪʚʦʨʦʛʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʙʝʣʢʦʤ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʤʝʥʠʤʳʭ ʠ ʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ. ʊʚʦʨʦʛ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʝʤ ʚʠʪʘʤʠʥʘ 

B12 - 44 %, ʚʠʪʘʤʠʥʘ PP - 19,5 %, ʘ ʪʘʢʞʝ ʢʘʣʴʮʠʷ - 16,4 %, ʬʦʩʬʦʨʘ - 27,5 %, ʢʦʙʘʣʴʪʘ - 20 %, 

ʩʝʣʝʥʘ - 54,5 % [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʙʳʣʘ ʚʳʙʨʘʥʘ ̫ ʙʣʦʯʥʘʷ ʢʣʝʪʯʘʪʢʘ. ɺ ̫ ʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʝ 

ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʝ ʤʦʥʦʩʘʭʘʨʠʜʦʚ (ʛʣʶʢʦʟʳ ʠ 

ʬʨʫʢʪʦʟʳ ï 11-36% ʥʘ ʧʨʦʜʫʢʪ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʠʭ ʫʩʚʦʝʥʠʶ ʦʨʛʘʥʠʟʤʦʤ. 

ɻʣʶʢʦʟʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʨʘʙʦʪʳ ʤʦʟʛʘ. ʌʨʫʢʪʦʟʘ ʤʝʜʣʝʥʥʦ ʫʩʚʘʠʚʘ-

ʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʥʝ ʧʦʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ. 
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ʎʝʣʣʶʣʦʟʘ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʘ (5-12 % ʥʘ ʧʨʦʜʫʢʪ) ʚʣʠʷʶʪ ʥʘ ʬʫʥʢʮʠʶ ʧʝʨʠʩʪʘʣʴʪʠʢʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʝʛʦ ʤʠʢʨʦʬʣʦʨʳ, ʫʤʝʥʴʰʘʶʪ ʨʠʩʢ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʨʘʢʘ ʢʠʰʝʯʥʠʢʘ.  

ʇʝʢʪʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ (3-12 % ʥʘ ʧʨʦʜʫʢʪ) ʧʦʥʠʞʘʶʪ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʥʜʦ - 

ʠ ʵʢʟʦʛʝʥʥʳʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʦʥʠ ʧʦʜʘʚʣʷʶʪ ʛʥʠʣʦʩʪʥʳʝ ʧʨʦʮʝʩʩʳ 

ʚ ʢʠʰʝʯʥʠʢʝ ʠ ʘʢʪʠʚʥʦʩʪʴ ʚʨʝʜʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʳʚʘʶʪ ʪʦʢʩʠʯʥʳʝ ʤʝʪʘʣʣʳ (ʩʚʠ-

ʥʝʮ, ʨʪʫʪʴ ʠ ʜʨ.), ʦʙʨʘʟʫʷ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʫʜʘʣʷʶʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. 

ʆʥʠ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʤʝʥ ʠ ʩʥʠʞʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ [2-4].  

ʊʘʢʞʝ ʚ ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʝ ʩʦʜʝʨʞʘʪʩʷ:  ʢʘʣʠʡ ï 540 ʤʛ ʥʘ 100 ʛ; ʢʘʣʴʮʠʡ ï 80 ʤʛ ʥʘ 

100 ʛ; ʞʝʣʝʟʦ ï 2 ʤʛ ʥʘ 100 ʛ. 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʛʦʪʦʚʦʛʦ ʪʚʦʨʦʞʥʦʛʦ ʩʳʨʢʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʠʱʝʚʳʤʠ ʚʦ-

ʣʦʢʥʘʤʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʮʝʧʪʫʨʘ ʥʘ 1 ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʠ ʥʘ 100 ʢʛ ʧʨʦʜʫʢʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

 

ʀʥʛʨʝʜʠʝʥʪ ʅʘ 1 ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ (75 ʛ), ʛ ʅʘ 100 ʢʛ ʧʨʦʜʫʢʪʘ, ʢʛ 

ʊʚʦʨʦʛ, 5%   

ʉʣʠʚʦʯʥʦʝ ʤʘʩʣʦ, 82,5%   

ʉʘʭʘʨʥʘʷ ʧʫʜʨʘ   

ʐʦʢʦʣʘʜʥʘʷ ʛʣʘʟʫʨʴ   

ʗʙʣʦʯʥʘʷ ʢʣʝʪʯʘʪʢʘ   

 

ɿʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʦʨʦʞʥʳʭ ʛʣʘʟʠʨʦʚʘʥ-

ʥʳʭ ʩʳʨʢʦʚ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.  

 
ʈʠʩʫʥʦʢ 4 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʚʦʨʦʞʥʳʭ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʩʳʨʢʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ 

ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʣʠ ʚʟʷʪʳ ʧʦʢʘʟʘʪʝʣʠ ʠʟ ɻʆʉʊ 33927-2016 

çʉʳʨʢʠ ʪʚʦʨʦʞʥʳʝ ʛʣʘʟʠʨʦʚʘʥʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè [5]. ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʜʦʣ-

ʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2.  
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ʊʘʙʣʠʮʘ 2 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʦʢʘʟʘʪʝʣʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʥʝʰʥʠʡ ʚʠʜ ʌʦʨʤʘ ʧʨʦʜʫʢʪʘ ʨʘʟʣʠʯʥʘʷ (ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ, ʧʨʷʤʦʫʛʦʣʴ-

ʥʘʷ, ʦʚʘʣʴʥʘʷ, ʰʘʨʦʦʙʨʘʟʥʘʷ ʠʣʠ ʜʨʫʛʠʝ ʬʠʛʫʨʥʳʝ ʬʦʨʤʳ), 

ʥʝʥʘʨʫʰʝʥʥʘʷ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʦ-

ʤʝʨʥʦ ʧʦʢʨʳʪʘ ʛʣʘʟʫʨʴʶ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʜʫʢʪʘ ʜʦʧʫʩʢʘ-

ʝʪʩʷ ʧʨʦʩʚʝʯʠʚʘʥʠʝ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ ʦʪ ʦʪʪʠʩʢʦʚ ʩʝʪʢʠ ʜʣʷ 

ʛʣʘʟʫʨʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʝʥʪʳ. ʇʦʚʝʨʭʥʦʩʪʴ ʛʣʘʟʫʨʠ - ʛʣʘʜ-

ʢʘʷ, ʙʣʝʩʪʷʱʘʷ ʠʣʠ ʤʘʪʦʚʘʷ, ʥʝ ʣʠʧʥʫʱʘʷ ʢ ʫʧʘʢʦʚʦʯʥʦʤʫ 

ʤʘʪʝʨʠʘʣʫ. ɼʣʷ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠ-

ʚʘʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʟʫʨʠ ʢʘʧʝʣʝʢ 

ʚʣʘʛʠ. 

ɺʢʫʩ ʠ ʟʘʧʘʭ ɼʣʷ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ - ʯʠʩʪʳʡ, ʢʠʩʣʦʤʦʣʦʯʥʳʡ, ʩʣʘʜʢʠʡ, 

ʚʳʨʘʞʝʥʥʳʤ ʚʢʫʩʦʤ ʠ ʟʘʧʘʭʦʤ ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʠ.  

ɼʣʷ ʛʣʘʟʫʨʠ - ʩʦ ʚʢʫʩʦʤ ʠ ʟʘʧʘʭʦʤ ʧʨʠʤʝʥʷʝʤʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʛʦ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʅʝʞʥʘʷ, ʦʜʥʦʨʦʜʥʘʷ, ʚ ʤʝʨʫ ʧʣʦʪʥʘʷ, ʩ ʥʘʣʠʯʠʝʤ ʚʥʝʩʝʥʥʳʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʷʙʣʦʯʥʦʡ ʢʣʝʪʯʘʪʢʠ). ɼʣʷ ʧʨʦʜʫʢʪʘ ʩ 

ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ ʥʝ ʙʦʣʝʝ 10,0% ʜʦʧʫʩʢʘʝʪʩʷ ʣʝʛʢʘʷ 

ʤʫʯʥʠʩʪʦʩʪʴ. ɻʣʘʟʫʨʴ ʪʚʝʨʜʘʷ ʠʣʠ ʩʣʝʛʢʘ ʧʣʘʩʪʠʯʥʘʷ, ʦʜʥʦ-

ʨʦʜʥʘʷ, ʥʝ ʢʨʦʰʘʱʘʷʩʷ. 

ʎʚʝʪ ɼʣʷ ʪʚʦʨʦʞʥʦʡ ʤʘʩʩʳ - ʙʝʣʳʡ, ʙʝʣʳʡ ʩ ʢʨʝʤʦʚʳʤ ʦʪʪʝʥʢʦʤ 

ʠʣʠ ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʮʚʝʪʦʤ ʚʥʝʩʝʥʥʳʭ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ/ʠʣʠ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ (ʢʘʢʘʦ, ʢʨʘʩʠ-

ʪʝʣʝʡ ʠ ʜʨ.), ʚʠʪʘʤʠʥʦʚ; ʜʣʷ ʛʣʘʟʫʨʠ - ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʛʣʘʟʫʨʠ 

 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʪʚʦʨʦʞʥʦʛʦ ʩʳʨʢʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʠʱʝʚʳʤʠ 

ʚʦʣʦʢʥʘʤʠ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʅʦʨʤʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % ʆʪ 5,0 ʜʦ 26,0 ʚʢʣʶʯ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, %  ʆʪ 33,0 ʜʦ 55,0 ʚʢʣʶʯ. 

ʂʠʩʣʦʪʥʦʩʪʴ, ʊ ʆʪ 160,0 ʜʦ 220,0 ʚʢʣʶʯ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʘʭʘʨʦʟʳ, % ʆʪ 22,0 ʜʦ 30,0 ʚʢʣʶʯ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʢʣʝʪʯʘʪʢʠ, %, ʥʝ ʤʝʥʝʝ  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠ 57% 

ʛʦʪʦʚʳ ʧʨʠʦʙʨʝʩʪʠ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʢʣʝʪʯʘʪʢʠ. ʆʙʦʩʥʦʚʘʥ ʚʳʙʦʨ 

ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ: ʪʚʦʨʦʛ ʠ ʷʙʣʦʯʥʘʷ ʢʣʝʪʯʘʪʢʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʉʦ-

ʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ. ʆʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʪʚʦʨʦʞʥʦʛʦ ʩʳʨʢʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢ-

ʥʘʤʠ. 
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ʎʝʧʝʣʝʚʘ ʆ.ʖ. 

ʈɸɿʈɸɹʆʊʂɸ ɹʀʆʊɽʍʅʆʃʆɻʀʀ ʂʆʃɹɸʉʓ ɺɸʈɽʅʆʁ, ʆɹʆɻɸʑɽʅʅʆʁ  

ʇʀʑɽɺʓʄʀ ɺʆʃʆʂʅɸʄʀ 

 

ʆ. ʖ. ʎʝʧʝʣʝʚʘ, ʛʨ. 20-ʇɹ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ. ɺ. ʃʶʪʦʚʘ 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʦʩʥʦʚʘʥʘ  

ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ, ʦʙʦʛʘʱʝʥʥʦʡ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʪʦʧʠʥʘʤ-

ʙʫʨʘ ʠ ʩʚʝʢʣʳ, ʧʨʦʚʝʜʝʥʳ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʩʧʨʦʩ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʥʘ ʢʦʣʙʘʩʫ. ʇʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʮʝʧʪʫʨʳ ʢʦʣʙʘʩʳ ʩ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮʳ ʆʎʂʇ  

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ, ʦʙʦʛʘʱʝʥʥʦʡ 

ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʩʚʝʢʣʳ. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʚʳʟʦʚʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʩʪʦʷʥʠʝʤ 

ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʴʝʤ ʥʘʩʝʣʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦʛʦ ʪʝʤʧʘ ʞʠʟʥʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʥʦʛʠʝ ʣʶʜʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʝ-

ʧʨʘʚʠʣʴʥʳʤ ʧʠʪʘʥʠʝʤ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ  ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʦʡ, ʦʞʠʨʝʥʠʝʤ ʠ ʜʠʘʙʝʪʦʤ, ʩʪʘʣʦ ʩʣʝʜʩʪʚʠʝʤ ʥʝʜʦʩʪʘʪʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʠʟʙʳʪʢʘ ʩʘʭʘʨʘ, ʩʦʣʠ ʠ ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʦʚ ʚ ʨʘʮʠʦʥʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʛʜʝ ʚʦʧʨʦʩʳ ʟʜʦʨʦʚʴʷ ʠ ʧʠʪʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʚʘʨʝʥʘʷ ʢʦʣʙʘʩʘ. ʆʙʦʛʘʱʘʶʱʝʡ 

ʜʦʙʘʚʢʦʡ ʩʣʫʞʘʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʚʦʣʦʢʥʘ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʩʚʝʢʣʳ.  

ʈʘʩʪʫʱʠʡ ʩʧʨʦʩ ʧʨʠ ʫʚʝʣʠʯʠʚʘʶʱʠʭʩʷ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʢʘʭ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʠʟ-

ʤʝʥʝʥʠʝ ʵʢʩʧʦʨʪʥʳʭ ʦʪʛʨʫʟʦʢ, ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʪʨʝʥʜ ʨʦʩʪʘ ʩʨʝʜʥʝʜʫʰʝʚʦʛʦ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʘʢʩʠʤʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. 

ʈʳʥʦʢ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʳʡ 

ʨʦʩʪ, ʦʮʝʥʠʚʘʷʩʴ ʚ 3-3,5 ʤʣʨʜ ʨʫʙʣʝʡ ʚ 2023 ʛʦʜʫ ʩ ʝʞʝʛʦʜʥʳʤ ʧʨʠʨʦʩʪʦʤ 3-5%. ʕʪʦʪ ʨʦʩʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʪʠʝʤ ʤʝʩʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʪʫʱʠʤ ʩʧʨʦʩʦʤ ʥʘ ʧʨʝʤʠʘʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʨʳʥʢʘ ʟʘ-

ʥʠʤʘʶʪ ʚʘʨʝʥʳʝ ʢʦʣʙʘʩʳ, ʧʨʠ ʵʪʦʤ ʟʘʤʝʪʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʪʳ ʙʝʟ 

ʢʦʥʩʝʨʚʘʥʪʦʚ, ʭʘʣʷʣʴʥʳʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʦʣʙʘʩʳ. 

ʇʦʩʣʝ 2022 ʛʦʜʘ ʫʩʠʣʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɹʣʘʛʦʜʘʨʷ ʚʳʛʦʜʥʦʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦ-

ʣʦʞʝʥʠʶ, ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʵʢʩʧʦʨʪʘ ʚ ʩʪʨʘʥʳ ɽʉ. ʊʘʢʞʝ ʦʪʤʝʯʘ-

ʝʪʩʷ ʨʦʩʪ ʦʥʣʘʡʥ-ʧʨʦʜʘʞ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʯʝʨʝʟ ʤʘʨʢʝʪʧʣʝʡʩʳ ʠ ʩʝʨʚʠʩʳ ʜʦʩʪʘʚʢʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʕʪʦʪ ʧʨʦʜʫʢʪ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ 

50% ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʪʘʙʠʣʴʥʳʡ ʩʧʨʦʩ ʩʨʝʜʠ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʝʩʪʥʦʛʦ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʯʝʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʜʚʘ ʩʝʛ-

ʤʝʥʪʘ: ʤʘʩʩʦʚʳʡ (ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʬʝʜʝʨʘʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ) ʠ ʧʨʝʤʠʘʣʴʥʳʡ (ʟʘʧʦʣ-

ʥʷʝʤʳʡ ʤʝʩʪʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ). 

ɸʥʘʣʠʟ ʨʳʥʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʩʪʘʙʠʣʴʥʳʝ ʪʝʤʧʳ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ 2028 ʛʦʜʘ. 

ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 [1]. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ 

 

ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʣʴʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʠʰʘ ʜʣʷ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ 

ʫʣʫʯʰʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʦʪʨʝʙʠʪʝʣʠ ʚʩʝ ʯʘʱʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʩ ʥʘʪʫʨʘʣʴ-

ʥʳʤ ʩʦʩʪʘʚʦʤ, ʙʝʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʦʙʘʚʦʢ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʣʦʢʘʣʴ-

ʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʮʝʥʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʩ ʢʨʫʧʥʳʤʠ ʤʷ-

ʩʦʢʦʤʙʠʥʘʪʘʤʠ ʙʫʜʝʪ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʘʢʮʝʥʪ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʥʘ ʢʘʯʝʩʪʚʝ ʠ ʫʥʠ-

ʢʘʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ 

 

ʉʳʨʴʝʚʘʷ ʙʘʟʘ ʨʝʛʠʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʢʦʣʦ 40% ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʷʩʘ ʤʦʞʥʦ ʟʘʢʫʧʘʪʴ ʫ ʤʝʩʪʥʳʭ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʠʟʜʝʨʞʢʠ, ʥʦ ʠ ʩʪʘʥʝʪ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ (ʤʝʩʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ). 

ʆʩʪʘʣʴʥʦʡ ʦʙʲʝʤ ʩʳʨʴʷ ʤʦʞʥʦ ʟʘʚʦʟʠʪʴ ʠʟ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ, ʭʦʪʷ ʵʪʦ ʫʚʝʣʠʯʠʪ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʘʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʠʣʠʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʨʘʩʪʫʱʝʤʫ ʪʫʨʠ-

ʩʪʠʯʝʩʢʦʤʫ ʧʦʪʦʢʫ ʚ ʨʝʛʠʦʥ ʠ ʧʦʚʳʰʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ. ʅʘʠʙʦ-

ʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʷ, ʩʦʯʝʪʘʶʱʘʷ ʩʨʝʜʥʠʡ ʮʝʥʦʚʦʡ ʩʝʛʤʝʥʪ ʩ ʧʦʚʳ-

ʰʝʥʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʟʘʥʷʪʴ ʫʩʪʦʡʯʠʚʫʶ ʧʦ-

ʟʠʮʠʶ ʤʝʞʜʫ ʜʝʰʝʚʳʤʠ ʬʝʜʝʨʘʣʴʥʳʤʠ ʙʨʝʥʜʘʤʠ ʠ ʜʦʨʦʛʠʤʠ ʬʝʨʤʝʨʩʢʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʭ ʧʦʜ-

ʭʦʜ ʢ ʧʠʪʘʥʠʶ ʯʝʣʦʚʝʢʘ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʮʠʦʥʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, 
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ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʚʠʪʘʤʠʥʦʚ 

ʠ ʤʠʥʝʨʘʣʦʚ. 

ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ï ɻ ʪʦ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʣʠʩʘʭʘʨʠʜʦʚ (ʮʝʣʣʶʣʦʟʳ, ʛʝʤʠʮʝʣ-

ʣʶʣʦʟ, ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ), ʘ ʪʘʢʞʝ ʣʠʛʥʠʥʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ, ʬʦʨ-

ʤʠʨʫʶʱʠʭ ʢʣʝʪʢʠ ʨʘʩʪʝʥʠʡ. ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʝʨʝʚʘʨʠʚʘʶʪʩʷ ʚ ʥʘʯʘʣʴʥʳʭ 

ʦʪʜʝʣʘʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ, ʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʝʨʤʝʥʪʘʮʠʠ ʙʘʢʪʝʨʠʷʤʠ ʪʦʣ-

ʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ.  

ʇʠʱʘ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʧʝʨʝʞʝ-

ʚʳʚʘʥʠʷ ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʤʫ ʩʣʶʥʦʦʪʜʝʣʝʥʠʶ, ʚʳʜʝʣʝʥʠʶ ʞʝʣʫʜʦʯ-

ʥʦʛʦ ʠ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʛʦ ʩʦʢʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʯʠʱʝʥʠʶ ʠ ʫʢʨʝʧʣʝʥʠʶ ʟʫʙʦʚ ʠ ʜʝʩʝʥ.  

ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ʧʨʦʷʚʣʷʶʪ ʭʦʨʦʰʫʶ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʦʨʙʮʠ-

ʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ ʩʚʷʟʳʚʘʶʪ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʦʤʦʛʘʶʪ ʦʯʠʱʝʥʠʶ ʦʨ-

ʛʘʥʠʟʤʘ ʦʪ ʰʣʘʢʦʚ ʠ ʪʦʢʩʠʥʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ ʥʘ ʨʝʛʫʣʷʮʠʶ ʧʠ-

ʱʝʚʘʨʝʥʠʷ. ʇʠʱʘ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʶʪ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ ʠʣʠ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʤʘʣʦ, ʜʦʣʴʰʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʢʠʰʝʯʥʠʢʝ, ʯʝʤ ʧʠʱʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʝʪʯʘʪʢʠ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ: 

- ʆʥʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʠ,  

- ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ,  

- ɻʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ,  

- ʉʦʩʫʜʠʩʪʳʝ ʧʘʪʦʣʦʛʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʞʠʨʝʥʠʝ ʢʘʢ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘ-

ʯʠʤʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. ɺ ʢʦʥʪʝʢʩʪʝ ʥʫʪʨʠʪʠʚʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʘʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʘʜʝʢʚʘʪʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʢʦʤʧʣʝʢʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʨʛʘʥʠʟʤ. ɼʘʥʥʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʧʨʝ-

ʙʳʚʘʥʠʷ ʧʠʱʠ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʯʠʱʝʥʠʶ ʦʨʛʘʥʠʟʤʘ. ʇʠʱʝ-

ʚʳʝ ʚʦʣʦʢʥʘ ʧʦʤʦʛʘʶʪ ʧʨʦʣʦʥʛʠʨʦʚʘʪʴ ʯʫʚʩʪʚʦ ʥʘʩʳʱʝʥʠʷ ʠ ʩʥʠʟʠʪʴ ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 

ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʯʝʣʦʚʝʢʘ. 

ɺ ʩʨʝʜʥʝʤ ʛʦʨʦʜʩʢʦʡ ʞʠʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ ʦʪ 10 ʜʦ 15 ʛ ʧʠʱʝʚʳʭ ʚʦʣʦ-

ʢʦʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʥʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 30 ʛ, ʘ ʚ ʨʷʜʝ ʩʪʨʘʥ ï 40ï45ʛ.  

90% ʧʨʦʜʫʢʪʦʚ ʚ ʨʘʮʠʦʥʝ ʷʚʣʷʶʪʩʷ "ʧʫʩʪʳʤʠ" ʚ ʧʣʘʥʝ ʢʣʝʪʯʘʪʢʠ. ʕʪʦ ʞʠʚʦʪʥʳʡ ʙʝ-

ʣʦʢ ï ʤʷʩʦ, ʨʳʙʘ, ʷʡʮʘ, ʩ ʥʫʣʝʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʣʦʢʦʥ, ʘ ʪʘʢʞʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦ-

ʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʦʚʳʝ ʢʦʣʠʯʝʩʪʚʘ. ɺʩʝʛʦ 10% ʤʝʥʶ ï ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʞʠʟ-

ʥʝʥʥʦ ʚʘʞʥʳʭ ʚʦʣʦʢʦʥ[2]. 

ʇʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ): ʥʦʨʤʘ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʢʣʝʪʯʘʪʢʠ ī 25-35 ʛ ʚ ʩʫʪʢʠ; ʣʝʯʝʙʥʘʷ ʜʦʟʘ ʢʣʝʪʯʘʪʢʠ ī 40-45 ʛ ʚ ʩʫʪʢʠ; ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʫʪʦʯʥʘʷ ʜʦʟʘ ī 60 ʛ ʚ ʩʫʪʢʠ.  

ʂʣʝʪʯʘʪʢʘ ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʚʩʘʩʳʚʘʥʠʷ ʚ ʢʠʰʝʯʥʠʢʝ ʩʘʭʘʨʦʚ, ʧʨʝʜʦʭʨʘʥʷʷ ʦʨʛʘʥʠʟʤ 

ʦʪ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʭ ʚ ʢʨʦʚʠ ʠ ʫʩʠʣʝʥʥʦʛʦ ʩʠʥʪʝʟʘ ʠʥʩʫʣʠʥʘ, ʩʪʠʤʫʣʠʨʫʶ-

ʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʞʠʨʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʪʠʪʴ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ, ʧʦʚʳʩʠʪʴ ʫʩʚʦʷʝʤʦʩʪʴ, ʥʦ ʠ ʧʦʣʫ-

ʯʠʪʴ ʧʨʦʜʫʢʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʧʠʪʘʥʠʷ [3]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʳʨʴʝ ʠ ʤʘʪʝʨʠ-

ʘʣʳ: ʛʦʚʷʜʠʥʘ ʠ ʩʚʠʥʠʥʘ ʟʘʤʦʨʦʞʝʥʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʊʈ ʊʉ 034/2013 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʷʩʘ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠè [4]; ʪʦʧʠʥʘʤʙʫʨ, ʩʚʝʢʣʘ, ʩʦʣʴ, ʚʦʜʘ, ʢʘʨʜʘʤʦʥ, ʥʠʪʨʠʪ ʥʘʪʨʠʷ, ʧʦ-

ʣʠʬʦʩʬʘʪ ʥʘʪʨʠʷ, ʢʘʨʨʘʛʠʥʘʥ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʨʘʚʥʝʥʠʷ, ʘʥʘʣʠʟʘ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʧʨʦʚʦʜʠʣʩʷ ʦʧʨʦʩ. 
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ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʦʧʨʦʩʘ ʧʫʪʝʤ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʘʥʢʝʪ ʨʝʩʧʦʥʜʝʥʪʘʤʠ. ʇʨʠʤʝʥʷʣʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʦʧʨʦʩ, ʪ.ʝ. 

ʚʩʝ ʦʧʨʘʰʠʚʘʝʤʳʝ ʦʪʚʝʯʘʣʠ ʥʘ ʦʜʥʠ ʠ ʪʝ ʞʝ ʚʦʧʨʦʩʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʦʰʝʥʳ 128 ʯʝʣʦʚʝʢ ʩʦ ʚʩʝʡ ʈʦʩʩʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝ-

ʩʧʦʥʜʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʜʝʚʫʰʢʘʤʠ ʦʪ 18 ʜʦ 25 ʣʝʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 34,4% ʦʧʨʦʰʝʥʥʳʭ ʧʦʢʫʧʘʝʪ ʢʦʣʙʘʩʫ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʥʝ-

ʜʝʣʶ, ʘ 32 ʧʨʦʮʝʥʪʦʚ ï ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʤʝʩʷʮ. ʊʘʢ ʞʝ ʧʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʪʦʣʴʢʦ 40,6% ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʥʘʝʪ ʦ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚʘʭ ʪʦʧʠʥʘʤʙʫʨʘ, ʘ 59,4% - ʥʝʪ. 

50,8% ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʢʦʣʙʘʩʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ 47,7% ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʷʚʠʣʠ ʞʝʣʘʥʠʝ ʧʦʧʨʦʙʦʚʘʪʴ ʢʦʣʙʘʩʫ, 

ʦʙʦʛʘʱʝʥʥʫʶ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʩʚʝʢʣʳ.  

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʙʳʣʘ ʨʘʟʨʘ-

ʙʦʪʘʥʘ 15-ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʨʠʚʝ-

ʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʰʢʘʣʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʳʜʝʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʩʪʘʥʜʘʨʪʥʫʶ ʧʨʦʜʫʢʮʠʶ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʧʠʩʘʥʠʝ ʫʨʦʚʥʝʡ ʙʘʣʣʦʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʦʙʦʛʘʱʝʥʥʦʡ ʚʘʨʝʥʦʡ  

ʢʦʣʙʘʩʳ 
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15 15 ʙʘʣʣʦʚ ï ʦʪʣʠʯ-

ʥʘʷ ʧʨʦʜʫʢʮʠʷ;  

ɺʥʝʰʥʠʡ ʚʠʜ - ʙʘʪʦʥʳ ʩ ʯʠʩʪʦʡ ʩʫʭʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʣ-

ʥʦʩʪʴʶ, ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʣʦʯʢʠ, ʥʘʧʣʳʚʦʚ ʬʘʨʰʘ, ʩʣʠ-

ʧʦʚ, ʙʫʣʴʦʥʥʳʭ ʠ ʞʠʨʦʚʳʭ ʦʪʝʢʦʚ. ʂʦʥʩʠʩʪʝʥʮʠʷ - ʫʧʨʫʛʘʷ, 

ʧʣʦʪʥʦ-ʫʧʨʫʛʘʷ. ɺʢʫʩ ʠ ʟʘʧʘʭ - ʩʚʦʡʩʪʚʝʥʥʳʡ ʨʝʮʝʧʪʫʨʥʦʤʫ 

ʩʦʩʪʘʚʫ ʧʨʦʜʫʢʪʘ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʘ ʠ ʟʘʧʘʭʘ. ʎʚʝʪ 

- ʩʚʝʪʣʦ-ʨʦʟʦʚʳʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʪʪʝʥʢʘʤʠ, ʩʚʦʡʩʪʚʝʥʥʳʡ 

ʮʚʝʪʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʠ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ. 

13 14,9 - 13,0 ʙʘʣʣʘ ï 

ʭʦʨʦʰʘʷ ʧʨʦʜʫʢ-

ʮʠʷ; 

ɺʥʝʰʥʠʡ ʚʠʜ - ʙʘʪʦʥʳ ʩ ʯʠʩʪʦʡ ʩʫʭʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʣ-

ʥʦʩʪʴʶ, ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʣʦʯʢʠ, ʥʘʧʣʳʚʦʚ ʬʘʨʰʘ, ʩʣʠ-

ʧʦʚ, ʙʫʣʴʦʥʥʳʭ ʠ ʞʠʨʦʚʳʭ ʦʪʝʢʦʚ. ʂʦʥʩʠʩʪʝʥʮʠʷ - ʫʧʨʫʛʘʷ, 

ʧʣʦʪʥʦ-ʫʧʨʫʛʘʷ. ɺʢʫʩ ʠ ʟʘʧʘʭ - ʩʚʦʡʩʪʚʝʥʥʳʡ ʨʝʮʝʧʪʫʨʥʦʤʫ 

ʩʦʩʪʘʚʫ ʧʨʦʜʫʢʪʘ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʘ ʠ ʟʘʧʘʭʘ. ʎʚʝʪ 

- ʦʪ ʩʚʝʪʣʦ-ʨʦʟʦʚʦʛʦ ʜʦ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʪ-

ʪʝʥʢʘʤʠ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʮʚʝʪʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʷʩʥʦʛʦ ʩʳʨʴʷ 

ʠ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

9 12,9 - 9,0 ʙʘʣʣʘ ï 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʧʨʦʜʫʢʮʠʷ; 

ɺʥʝʰʥʠʡ ʚʠʜ - ʙʘʪʦʥʳ ʩ ʩʫʭʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʣʥʦʩʪʴʶ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʣʦʯʢʠ, ʥʘʧʣʳʚʦʚ ʬʘʨʰʘ, 

ʩʣʠʧʦʚ, ʙʫʣʴʦʥʥʳʭ ʠ ʞʠʨʦʚʳʭ ʦʪʝʢʦʚ. ʂʦʥʩʠʩʪʝʥʮʠʷ - 

ʫʧʨʫʛʘʷ. ɺʢʫʩ ʠ ʟʘʧʘʭ - ʩʚʦʡʩʪʚʝʥʥʳʡ ʨʝʮʝʧʪʫʨʥʦʤʫ ʩʦ-

ʩʪʘʚʫ ʧʨʦʜʫʢʪʘ, ʠʤʝʶʪʩʷ ʧʦʩʪʦʨʦʥʥʠʝ ʧʨʠʚʢʫʩ ʠ ʟʘʧʘʭ. 

ʎʚʝʪ - ʦʪ ʩʚʝʪʣʦ-ʨʦʟʦʚʦʛʦ ʜʦ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʦʪʪʝʥʢʘʤʠ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʮʚʝʪʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʷʩʥʦʛʦ ʩʳ-

ʨʴʷ ʠ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
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4 8,9 - 4,0 ʙʘʣʣʘ ï 

ʧʣʦʭʘʷ (ʝʜʚʘ ʧʨʠʝʤ-

ʣʝʤʘʷ) ʧʨʦʜʫʢʮʠʷ; 

ɺʥʝʰʥʠʡ ʚʠʜ - ʙʘʪʦʥʳ ʩ ʛʨʷʟʥʦʡ ʚʣʘʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʥʝ ʧʦʣʥʦʩʪʴʶ, ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʣʦʯʢʠ. ʂʦʥʩʠʩʪʝʥʮʠʷ - ʥʝ-

ʫʧʨʫʛʘʷ. ɺʢʫʩ ʠ ʟʘʧʘʭ - ʢʠʩʣʳʡ. ʎʚʝʪ - ʦʪ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʜʦ 

ʩʝʨʦʚʘʪʦʛʦ. 

1 3,9 ʠ ʤʝʥʝʝ ʙʘʣʣʦʚ 

ï ʥʝʧʨʠʝʤʣʝʤʘʷ 

ʧʨʦʜʫʢʮʠʷ 

ɺʥʝʰʥʠʡ ʚʠʜ - ʙʘʪʦʥʳ ʩ ʛʨʷʟʥʦʡ ʚʣʘʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʧʦʣʥʦʩʪʴʶ, ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʣʦʯʢʠ, ʥʘʧʣʳʚʳ ʬʘʨʰʘ, 

ʩʣʠʧʳ, ʙʫʣʴʦʥʥʳʝ ʠ ʞʠʨʦʚʳʝ ʦʪʝʢʦʚ. ʂʦʥʩʠʩʪʝʥʮʠʷ - ʨʳʭ-

ʣʘʷ. ɺʢʫʩ ʠ ʟʘʧʘʭ - ʢʠʩʣʳʡ, ʩ ʧʦʩʪʦʨʦʥʥʠʤʠ ʧʨʠʚʢʫʩʦʤ ʠ ʟʘ-

ʧʘʭʦʤ. ʎʚʝʪ - ʦʪ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʜʦ ʩʝʨʦʛʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʪ-

ʪʝʥʢʘʤʠ. 

 

ʇʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ 

ʩ ʨʘʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʦʰʢʦʚ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʩʚʝʢʣʳ. ʆʙʨʘʟʝʮ ˉ1 ï 10 ʛ 

ʧʦʨʦʰʢʘ ʪʦʧʠʥʘʤʙʫʨʘ ʠ 1,5 ʛ ʧʦʨʦʰʢʘ ʩʚʝʢʣʳ, ʦʙʨʘʟʝʮ ˉ2 ï 15 ʛ ʠ 2 ʛ, ʦʙʨʘʟʝʮ ˉ3 ï 20 ʛ ʠ 

2,5 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʃʫʯʰʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʢʘʟʘʣ ʦʙʨʘʟʝʮ ˉ1. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʮʝʧʪʫʨʳ ʦʙʦʛʘʱʝʥʥʦʡ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʦʩʫʱʝʩʪʚ-

ʣʷʣʠʩʴ ʩʦʛʣʘʩʥʦ ʦʨʪʦʛʦʥʘʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʠʟʤʝʥʷʝʤʳʭ ʬʘʢʪʦʨʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʘʩʩʳ ʧʦʨʦʰʢʦʚ ʪʦʧʠʥʘʤʙʫʨʘ ʠ 

ʩʚʝʢʣʳ. ʏʘʩʪʥʳʤʠ ʦʪʢʣʠʢʘʤʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʠ ʦʮʝʥʢʘ ʢʦʥʩʠʩʪʝʥʮʠʠ ʚ 

ʙʘʣʣʘʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʣʫʯʠʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ ʠ 

ʛʨʘʬʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʬʘʢʪʦʨʦʚ ʥʘ 

100 ʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩʪʘʣʠ: 9,87 ʛ ʧʦʨʦʰʢʘ ʪʦʧʠʥʘʤʙʫʨʘ ʠ 1,27 ʛ ʧʦʨʦʰʢʘ ʩʚʝʢʣʳ. 

ʂʦʜʠʨʦʚʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʝʮʝʧʪʫʨʳ: 

ʋ = 0,0208 + 0,0357ʍ1 + 0,0156ʍ2 ï 0,0452ʍ1*ʍ2 ï 0,052ʍ1
2 ï 0,0498ʍ2

2 

ʇʝʨʝʭʦʜ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʝʮʝʧʪʫʨʳ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʩ ʥʘʪʫʨʘʣʴʥʳʤʠ ʟʥʘ-

ʯʝʥʠʷʤʠ ʬʘʢʪʦʨʦʚ: 

ʋ= 0,6698ï 0,0668ʄʪ ï 0,6104ʄʩ + 0,0181ʄʪ*ʄʩ + 0,0021ʄʪ
2 + 0,1992ʄʩ

2 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʝʮʝʧʪʫʨʳ ʦʙʦʛʘʱʝʥʥʦʡ ʚʘʨʝʥʦʡ 

ʢʦʣʙʘʩʳ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʝʮʝʧʪʫʨʳ ʦʙʦʛʘʱʝʥʥʦʡ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ 
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ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʮʝʧʪʫʨʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ, ʦʙʦʛʘʱʝʥʥʦʡ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢ-
ʥʘʤʠ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʩʚʝʢʣʳ, ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ. 

 
ʊʘʙʣʠʮʘ 2 ï ʈʝʮʝʧʪʫʨʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ, ʢʛ ʥʘ 100 ʢʛ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʳʨʴʷ ʈʘʩʭʦʜ ʩʳʨʴʷ, ʢʛ/100 ʢʛ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ɻʦʚʷʜʠʥʘ, ʢʛ 10,00 

ʉʚʠʥʠʥʘ ʞʠʨʥʘʷ, ʢʛ  20,00 

ʉʚʠʥʠʥʘ ʥʝʞʠʨʥʘʷ, ʢʛ 45,00 

ʉʦʣʴ, ʢʛ 1,30 

ɺʦʜʘ(ʪʝʭʥʠʯʝʩʢʠʡ ʣʝʜ), ʢʛ  11,95 

ʊʦʧʠʥʘʤʙʫʨ, ʢʛ  9,87 
ʉʚʝʢʣʘ, ʢʛ 1,27 

ʂʘʨʜʘʤʦʥ, ʢʛ 0,03 

ʅʠʪʨʠʪ ʥʘʪʨʠʷ, ʢʛ 0,005 
ʇʦʣʠʬʦʩʬʘʪ ʥʘʪʨʠʷ, ʢʛ 0,30 
ʂʘʨʨʘʛʠʥʘʥ, ʢʛ 0,30 

 
ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ, ʞʠʨʘ, ʫʛʣʝʚʦʜʦʚ ʚ ʛʦʪʦʚʦʡ ʢʦʣʙʘʩʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ.  ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
 

ʊʘʙʣʠʮʘ 3 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʦʛʘʱʝʥʥʦʡ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ 
 

ʉʦʩʪʘʚ ʉʦʜʝʨʞʘʥʠʝ, ʛ 
ɺʦʜʘ 44,65 
ɹʝʣʢʠ 10,34 

ɾʠʨʳ 23,77 
ʋʛʣʝʚʦʜʳ 6,45 

ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ 11,14 

ɿʦʣʘ  3,65 

ʂʘʣʦʨʠʡʥʦʩʪʴ 261 ʢʢʘʣ 
 
ɺʘʨʝʥʘʷ ʢʦʣʙʘʩʘ, ʦʙʦʛʘʱʝʥʥʘʷ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʪʦʧʠʥʘʤʙʫʨʘ ʠ ʩʚʝʢʣʳ, ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ɾʂʊ. 
ʉʫʪʦʯʥʘʷ ʥʦʨʤʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ çʕʢʦʛʘʨʤʦʥʠʷè (80 ʛ) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʫʪʦʯʥʫʶ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚ ʧʠʱʝʚʳʭ ʚʦʣʦʢʥʘʭ ʥʘ 40,7%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʫʢʪ ʷʚʣʷ-
ʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. 

ʇʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ - ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ. 
 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ 
 

1. ɸʥʘʣʠʟ ʨʳʥʢʘ ʠʟʜʝʣʠʡ ʢʦʣʙʘʩʥʳʭ ʚʘʨʝʥʳʭ ʚ ʈʦʩʩʠʠ: ʪʝʢʫʱʘʷ ʩʠʪʫʘʮʠʷ ʠ ʧʨʦʛʥʦʟʳ 
ʥʘ 2025-2029 ʛʦʜʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // alto-group [ʆʬʠʮ. ʩʘʡʪ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://alto-group.ru/otchot/rossija/2409-rynok-izdelij-kolbasnyh-varenyh-v-rossii-tekuschaja-
situacija-i-prognoz-2020-2024-gg.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2025). 

2. ʂʦʤʣʝʚʘ ɸ. ɸ. ʈʦʣʴ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ //ʇʠʱʝʚʳʝ ʠʥʥʦʚʘʮʠʠ ʠ 
ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ï 2016. ï ʉ. 75-76.  

3. ʂʫʨʯʘʝʚʘ, ɽ. ɽ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʚ ʩʦʩʪʘʚʝ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʥʘ ʤʷʩ-
ʥʦʡ ʦʩʥʦʚʝ / ɽ. ɽ. ʂʫʨʯʘʝʚʘ, ʗ. ɸ. ʇʦʧʦʚʘ // ʊʝʭʥʦʣʦʛʠʠ ʠ ʪʦʚʘʨʦʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʦʡ ʧʨʦʜʫʢʮʠʠ. ï 2021. ï ˉ 1(16). ï ʉ. 36-46.  

4. ʊʈ ʊʉ 034/2013. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʷʩʘ 
ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠè // ʕʣʝʢʪʨʦʥ. ʜʘʥ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ URL: 
https://docs.cntd.ru/document/499050564 (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.04.2025). 
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ʐʪʝʥʮʣʝʨ ɺ.ʉ.  

ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʆ ʆɹʆʉʅʆɺɸʅʀʖ ʇʆʃʋʏɽʅʀʗ  

ʌɽʈʄɽʅʊʆʃʀɿɸʊʆɺ ʈʓɹʅʆʁ ʏɽʐʋʀ ʀ ʀʍ ʇʈʀʄɽʅɽʅʀʗ ɺ ʉʆʉʊɸɺɽ  

ʇʈʆɼʋʂʊʆɺ ʉʇʆʈʊʀɺʅʆɻʆ ʇʀʊɸʅʀʗ 

 

ɺ. ʉ. ʐʪʝʥʮʣʝʨ, ʛʨ. 21-ʇɹ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʆ. ʗ. ʄʝʟʝʥʦʚʘ  

 

ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠ ʁ ʧʦʩʣʝ ʥʘʛʨʫʟʦʢ ʠ ʧʦʜʜʝʨʞʘʥʠ ʁ ʟʜʦʨʦʚʴʷ ʩʧʦʨʪʩʤʝʥʦʚ.  

ʇʨʠʚʝʜʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʜʫʢʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʛʠʜʨʦʣʠʟʘʪʳ ʯʝʰʫʠ 

ʣʝʱʘ, ʧʦʣʫʯʝʥʥʳʝ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʧʫʪʸʤ, ʠ ʧʯʝʣʠʥʫʶ ʦʙʥʦʞʢʫ. ʀʟʫʯʝʥ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ  

ʠ ʚʠʪʘʤʠʥʥʳʡ ʩʦʩʪʘʚʳ ʧʨʦʜʫʢʪʘ. ʇʦʣʫʯʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʝʦʙ-

ʨʘʟʥʦʡ ʦʩʥʦʚʳ ʧʨʦʜʫʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʡʦʪʘ-ʢʘʨʨʘʛʠʥʘʥʘ ʠ ʣʘʢʪʘʪʘ ʢʘʣʴʮʠʷ. ʇʨʠʚʝʜʝʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʨʦʜʫʢʪʘ ʩʧʦʨʪʩʤʝʥʘʤʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ.  

  

ʂʦʣʣʘʛʝʥ ï ʙʝʣʦʢ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 30% ʦʪ ʦʙʱʝʡ 

ʤʘʩʩʳ ʙʝʣʢʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʥ ʚʣʠʷʝʪ ʥʘ ʵʣʘʩʪʠʯʥʦʩʪʴ ʤʳʰʮ ʠ ʩʫʭʦʞʠʣʠʡ, ʧʨʦʯʥʦʩʪʴ ʢʦʩʪʝʡ 

ʠ ʧʦʜʚʠʞʥʦʩʪʴ ʩʫʩʪʘʚʦʚ. ʗʚʣʷʷʩʴ ʨʝʟʝʨʚʫʘʨʦʤ ʙʝʣʢʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ 

ʚʦ ʚʨʝʤʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʘ. ɻʠʜʨʦʣʠʟʘʪʳ ʢʦʣʣʘʛʝʥʘ ʫʯʘʩʪʚʫʶʪ ʚ ʩʠʥʪʝʟʝ 

ʭʨʷʱʝʚʦʛʦ ʤʘʪʨʠʢʩʘ. ʊʘʢ ʜʣʠʪʝʣʴʥʦʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʣʠʟʘʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʠ ʫʢʨʝʧʠʪʴ ʩʪʨʫʢʪʫʨʫ ʪʢʘʥʝʡ ʩʫʩʪʘʚʦʚ ʯʝʣʦʚʝʢʘ [1]. ʇʨʠ ʝʛʦ ʥʝʜʦʩʪʘʪʢʝ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʠʟ-ʟʘ ʛʦʣʦʜʘʥʠʷ ʠʣʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʘ ʤʦʛʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʫʭʫʜʰʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʟʜʦʨʦʚʴʝ ʩʧʦʨʪʩʤʝʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʩʪʝʦʧʦʨʦʟ [2]. ʇʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʣʠʟʘʪʘ ʢʦʣʣʘ-

ʛʝʥʘ ʵʬʬʝʢʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʧʨʠ ʙʦʣʝʟʥʷʭ ʩʫʩʪʘʚʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1].  

ʐʢʫʨʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ) ʷʚʣʷʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʦʣʣʘ-

ʛʝʥʘ, ʦʜʥʘʢʦ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʠ ʝʛʦ ʩʢʣʦʥʥʦʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʛʫʙʯʘʪʦʡ ʵʥ-

ʮʝʬʘʣʦʧʘʪʠʝʡ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʠʩʢʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [3]. ʈʳʙʥʳʡ ʢʦʣ-

ʣʘʛʝʥ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʣʘʛʝʥʦʤ ʂʈʉ: ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʝʟʥʠ ʙʝ-

ʰʝʥʩʪʚʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚʳʩʦʢʘʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʠʟ-ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʭʦʜʩʪʚʘ ʩ 

ʢʦʣʣʘʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʠ ʛʠʧʦʘʣʣʝʨʛʝʥʥʦʩʪʴ [4]. ʊʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʳʙʥʦʛʦ ʢʦʣʣʘʛʝʥʘ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʧʨʠʦʥʘʤʠ. ʉʪʨʫʢʪʫʨʘ ʢʦʣʣʘʛʝʥʘ ʨʳʙ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʣʘʛʝʥʦʤ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʞʮʝʧʥʳʭ ʩʚʷʟʝʡ. ɺ 

ʢʦʣʣʘʛʝʥʝ ʨʳʙ ʦʩʥʦʚʥʳʤʠ ʤʝʞʮʝʧʥʳʤʠ ʩʚʷʟʷʤʠ ʷʚʣʷʶʪʩʷ ʩʦʣʝʚʳʝ ʤʦʩʪʠʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʤʷʛʢʠʝ 

ʫʩʣʦʚʠʷ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʨʳʙʥʦʛʦ ʢʦʣʣʘʛʝʥʘ, ʯʝʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʳʨʴʸʤ, ʧʦʣʫʯʝʥʥʳʤ ʦʪ ʥʘʟʝʤ-

ʥʳʭ ʞʠʚʦʪʥʳʭ [5]. 

ʈʘʟʣʠʯʘʶʪ 3 ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʣʣʘʛʝʥʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ: ʬʠʟʠʯʝ-

ʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ. ʆʜʥʠʤ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʧʦʣʫ-

ʯʝʥʠʷ ʢʦʣʣʘʛʝʥʘ ʷʚʣʷʝʪʩʷ ʚʦʜʥʦ-ʪʝʧʣʦʚʦʡ ʛʠʜʨʦʣʠʟ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʧʨʦʩʪʦʪʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʩʪʴ ʠ ʤʝʥʴʰʠʡ ʚʳʭʦʜ 

ʧʨʦʜʫʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ [6]. ʉʨʝʜʠ ʭʠʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʛʠʜʨʦʣʠʟʘ ʥʘ 

ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʢʠʩʣʦʪʥʳʡ, ʱʝʣʦʯʥʦʡ ʠʩʧʦʣʴʟʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. ʑʝ-

ʣʦʯʥʦʡ ʛʠʜʨʦʣʠʟ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʧʦʩʦʙ, ʦʜʥʘʢʦ ʯʘʱʝ ʝʛʦ ʧʨʠʤʝ-

ʥʷʶʪ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʷʚʣʷʶʪʩʷ ʧʦʣʫʯʝʥʠʝ 
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ʛʠʜʨʦʣʠʟʘʪʦʚ ʟʘ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʠ ʩʦʟʜʘʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʝʜʦʪ-

ʚʨʘʱʘʶʱʠʭ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʢʦʥʪʘʤʠʥʘʮʠʶ. ʆʜʥʘʢʦ ʧʨʠ ʢʠʩʣʦʪʥʦʤ ʛʠʜʨʦʣʠʟʝ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʫʰʝʥʠʝ ʯʘʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩʝʨʠʥʘ ʠ ʪʨʝʦʥʠʥʘ), ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʮʝʚʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʝʧʪʠʜʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʫʟʥʘʚʘʝʤʳʤʠ ʜʣʷ ʨʝʮʝʧʪʦʨʦʚ ʢʣʝʪʦʢ. ʂ ʦʙʱʠʤ ʥʝʜʦʩʪʘʪʢʘʤ ʭʠʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝ-

ʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ 

ʙʳʩʪʨʦʤʫ ʠʟʥʦʩʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢʦʥʪʘʤʠʥʘʮʠʠ ʛʠʜʨʦʣʠʟʘʪʘ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣ-

ʣʘʤʠ, ʦʢʩʠʜʘʤʠ ʞʝʣʝʟʘ ʠ ʠʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʠʤʝʩʷʤʠ; ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʤʥʦʛʦʩʪʘʜʠʡ-

ʥʦʩʪʴ ʧʨʦʮʝʩʩʘ; ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʳʨʴʷ[6, 7]. ʌʝʨʤʝʥʪʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʩʥʦ-

ʚʘʥ ʥʘ ʛʠʜʨʦʣʠʟʝ ʩʳʨʴʷ ʬʝʨʤʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʕʪʦʪ ʩʧʦʩʦʙ ʙʦʣʝʝ ʤʷʛʢʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʭʠʤʠʯʝʩʢʠʤ ʛʠʜʨʦʣʠʟʦʤ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʬʝʨʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʦʮʝʥʪʥʳʡ ʚʳʭʦʜ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ [6]. 

ɺʳʜʝʣʝʥʠʝ ʘʢʪʠʚʥʳʭ ʧʝʧʪʠʜʦʚ ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʨʳʙʥʦʛʦ ʩʳʨʴʷ (ʯʝʰʫʷ) ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ AlcalaseÈ 2,5L ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠʟʤʝʣʴʯʝʥʠʝʤ ʯʝʰʫʠ, ʩʤʝʰʠʚʘʥʠʠ ʝʝ ʩ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʧʨʠ ʛʠʜʨʦʤʦʜʫʣʝ 1:1 

ʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 50 Üʉ ʚ ʪʝʯʝʥʠʝ 5 ʯʘʩʦʚ. ʇʦʩʣʝ ʬʝʨʤʝʥʪʦʣʠʟʘ ʩʤʝʩʴ ʮʝʥ-

ʪʨʠʬʫʛʠʨʫʝʪʩʷ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 3500 ʦʙ/ʯ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʜʝʣʝ-

ʥʠʝʤ ʞʠʨʦʚʦʡ ʠ ʤʠʥʝʨʘʣʴʥʦʡ ʬʨʘʢʮʠʡ. ʇʨʦʪʝʠʥʦʚʘʷ ʬʨʘʢʮʠʷ, ʚʳʜʝʣʝʥʥʘʷ ʪʘʢʠʤ ʤʝʪʦʜʦʤ, 

ʩʦʜʝʨʞʠʪ ʯʘʩʪʠʮʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʜʦ 50 ʢɼʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 1-5 ʢɼʘ. ʆʙʱʠʡ ʚʳʭʦʜ 

ʛʠʜʨʦʣʠʟʦʚʘʥʥʳʭ ʧʨʦʪʝʠʥʦʚ ʯʝʰʫʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʠʩʭʦʜʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʳʨʴʝ ʜʦʩʪʠ-

ʛʘʝʪ 85%[8]. ʇʨʦʪʝʠʥʦʚʳʝ ʛʠʜʨʦʣʠʟʘʪʳ ʯʝʰʫʠ ʣʝʱʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥ-

ʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʟʥʘʯʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʉʂʆʈʦʚ ʥʝʢʦʪʦʨʳʭ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʥʝ 

ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʙʝʣʢʦʚʦʛʦ ʧʠʪʘʥʠʷ[9].    

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʘʤʠʥʦʢʠʩʣʦʪ ʨʘʮʠʦʥʘʣʴʥʦ ʚʚʦʜʠʪʴ ʚ ʩʦʩʪʘʚ 

ʧʨʦʜʫʢʪʘ ʧʯʝʣʠʥʫʶ ʦʙʥʦʞʢʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʇʳʣʴʮʘ ʙʦʛʘʪʘ ʙʝʣʢʘʤʠ, ʣʠʧʠʜʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ, ʢʘʨʦʪʠʥʦʠʜʘʤʠ, ʤʠʥʝʨʘʣʴʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ, 

ʬʝʨʤʝʥʪʘʤʠ ʠ ʢʦʬʝʨʤʝʥʪʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʧʳʣʴʮʳ ʷʚʣʷʶʪʩʷ ʮʠʩʪʠʥ, ʛʠʩʪʠ-

ʜʠʥ, ʤʝʪʠʦʥʠʥ, ʬʝʥʠʣʘʣʘʥʠʥ, ʘʨʛʠʥʠʥ, ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʚʘʣʠʥ, ʛʣʫʪʘʤʠʥ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʠʪʘʤʠʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʳʣʴʮʘ ʙʦʛʘʪʘ ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ ɺ: ʩʦʜʝʨʞʠʪ ʦʪ 500 ʜʦ 900 ʤʛ/100 ʛ 

ɺ1, ɺ2 ʠ ʙʦʣʝʝ 700 ʤʛ/100 ʛ ɺ5. ʆʙʣʘʜʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʘʥʪʠ-

ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤʠ [10, 11].  

ɾʝʣʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʜʫʢʪʘ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʸʪ ʚʚʝʜʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʢʘʨʨʘʛʠʥʘʥʘ.  

ʂʘʨʨʘʛʠʥʘʥ ï ʛʝʣʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʦʣʠʩʘʭʘʨʠʜʥʦʡ ʧʨʠʨʦʜʳ, ʧʦʣʫʯʘʝʤʳʡ ʠʟ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩ-

ʣʝʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʢʘʨʨʘʛʠʥʘʥ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 3 ʛʨʫʧʧʳ: 

ʢʘʧʧʘ-ʢʘʨʨʘʛʠʥʘʥ, ʡʦʪʘ-ʢʘʨʨʘʛʠʥʘʥ ʠ ʣʷʤʙʜʘ-ʢʘʨʨʘʛʠʥʘʥ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʨʨʘʛʠʥʘʥʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʠʱʝʚʦʡ ʩʠ-

ʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʢʘʧʧʘ-ʢʘʨʨʘʛʠʥʘʥ ʬʦʨʤʠʨʫʝʪ ʭʨʫʧʢʠʝ ʛʝʣʠ, ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʳ ʠʦʥʳ ʢʘʣʠʷ, ʡʦʪʘ-ʢʘʨʨʘʛʠʥʘʥ ʦʙʨʘʟʫʝʪ ʵʣʘʩʪʠʯʥʳʝ ʛʝʣʠ, ʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʩʪʠ-

ʢʦʚ ʤʝʞʜʫ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʮʝʧʷʤʠ ʚ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠʦʥʳ ʢʘʣʴʮʠʷ. ʊʘʢʦʡ 

ʠʦʥʥʳʡ ʩʦʩʪʘʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʛʦ ʛʝʣʷ ʟʘ ʩʯʸʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦ-

ʮʝʩʩʘ ʘʚʪʦʛʠʜʨʦʣʠʟʘ ʛʠʜʨʦʢʦʣʣʦʠʜʘ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʨʅ ʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʛʝʣʝʡ ̫ ʚʣʷʶʪʩʷ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʝʨʝʟʠʩʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʭʨʘʥʝʥʠʠ. ʅʘ ʧʨʦʯʥʦʩʪʴ ʚʣʠʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʛʝʣʷ 

ʫʜʝʨʞʠʚʘʪʴ ʚʦʜʫ, ʪʘʢ ʛʝʣʠ ʥʘ ʦʩʥʦʚʝ ʢʘʧʧʘ-ʢʘʨʨʘʛʠʥʘʥʘ ʧʦʜʚʝʨʞʝʥʳ ʩʠʥʝʨʝʟʠʩʫ ʠ ʚʳʜʝʣʷʶʪ 

ʯʘʩʪʴ ʚʣʘʛʠ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʥʘʯʝ-

ʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʭʫʜʰʘʶʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʁʦʪʘ-ʢʘʨʨʘʛʠʥʘʥ, ʥʘʧʨʦʪʠʚ, ʥʝ ʧʦʜʚʝʨʞʝʥ ʩʠʥʝʨʝʟʠʩʫ ʠ ʩʧʦʩʦʙʝʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʪʨʫʢʪʫʨʫ ʧʨʠ ʝʸ ʨʘʟʨʫʰʝʥʠʠ [12]. 

ʏʘʱʝ ʚʩʝʛʦ ʛʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʡʦʪʘ-ʢʘʨʨʘʛʠʥʘʥʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 100 ʜʦ 140 ʤʛ%[13]. ɼʣʷ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ çʀʭʪʠʦɹʠʠè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʰʥʸʚʳʡ ʩʦʢ, ʩʦ-

ʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʢʦʪʦʨʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʝʤ ʩ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʩʠʩʪʝʤʫ ʚʥʦʩʠʪʩʷ ʣʘʢʪʘʪ ʢʘʣʴʮʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʜʦʣʶ 

ʢʘʪʠʦʥʦʚ ʧʨʠʭʦʜʠʪʩʷ 13% [14]. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʳʭ ʢʘʣʴʮʠʡʩʦʜʝʨʞʘʱʠʭ 

ʩʦʣʝʡ, ʨʘʟʨʝʰʸʥʥʳʭ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʦʡ ʡʦʪʘ-ʢʘʨʨʘʛʠ-

ʥʘʥʘ ʩʯʠʪʘʝʪʩʷ 1,5% [12]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʣʘʢʪʘʪʘ ʢʘʣʴʮʠʷ ʠ 

ʡʦʪʘ-ʢʘʨʨʘʛʠʥʘʥʘ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʟʤʝʥʷʝ-

ʤʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʮʝʩʩʘ ʚʳʙʨʘʥʳ: ʍ1 ï ʩʦʜʝʨʞʘʥʠʝ ʡʦʪʘ-ʢʘʨʨʘʛʠʥʘʥʘ, % ʠ ʍ2 ï ʩʦʜʝʨʞʘʥʠʝ 

ʣʘʢʪʘʪʘ ʢʘʣʴʮʠʷ, %. ʇʘʨʘʤʝʪʨʘʤʠ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ὣ ï ʧʨʦʯʥʦʩʪʴ ʛʝʣʷ ʠ ὣ ï ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ ʛʝʣʷ, Áʉ.  

ʈʝʘʣʠʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʤʘʪʨʠʮʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ 

ʧʣʘʥʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝ-

ʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʥʘʪʫʨʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʞʝʣʝ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʡʦʪʘ-ʢʘʨʨʘʛʠʥʘʥʘ ʠ ʣʘʢʪʘʪʘ ʢʘʣʴʮʠʷ: 

 

ὣ πȟτυπϽὢ πȟρςρφχὢ πȟπσχυὢὢ πȟρψs πȟπωυs                   (1) 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʡʦʪʘ-ʢʘʨ-

ʨʘʛʠʥʘʥʘ ʠ ʣʘʢʪʘʪʘ ʢʘʣʴʮʠʷ ʩʦʩʪʘʚʣʷʶʪ: ʍ1 = 1,76%, ʍ2 = 1% ʢ ʤʘʩʩʝ ʩʦʢʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʥʘʟʚʘʥʥʦʛʦ çʀʭʪʠʦɹʠʠè, 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ɺ ʭʦʣʦʜʥʳʡ ʚʠʰʥʸʚʳʡ ʩʦʢ ʚʥʦʩʠʪʩʷ ʣʘʢʪʘʪ ʢʘʣʴʮʠʷ, ʢʦ-

ʪʦʨʳʡ ʨʘʩʪʚʦʨʷʶʪ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʩʤʝʩʴ ʜʦʙʘʚʣʷʝʪʩʷ ʡʦʪʘ-ʢʘʨʨʘʛʠʥʘʥ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 1,76% ʢ ʤʘʩʩʝ. ʉʤʝʩʴ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ 70 Üʉ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʣʷ 

ʧʝʨʝʭʦʜʘ ʢʘʨʨʘʛʠʥʘʥʘ ʚ ʛʝʣʝʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʦʭʣʘʞʜʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 55 

Üʉ. ɺ ʦʩʪʳʚʰʫʶ ʩʤʝʩʴ ʚʥʦʩʷʪʩʷ ʬʝʨʤʝʥʪʦʣʠʟʘʪ ʯʝʰʫʠ ʠ ʧʯʝʣʠʥʘʷ ʦʙʥʦʞʢʘ.  ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ 

ʩʤʝʩʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʪʦʯʢʠ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ (55 Üʉ), ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʠ 

ʚ ʩʫʣʴʬʠʪʥʳʭ ʛʨʫʧʧʘʭ ʢʘʨʨʘʛʠʥʘʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʠʦʥʦʚ ʢʘʣʴʮʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘ-

ʟʫʝʪʩʷ ʞʝʣʝʦʙʨʘʟʥʘʷ ʩʪʨʫʢʪʫʨʘ. ʄʘʩʩʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 100 ʛ, ʧʨʠ ʵʪʦʤ ʥʘ ʧʯʝ-

ʣʠʥʫʶ ʦʙʥʦʞʢʫ ʧʨʠʭʦʜʠʪʩʷ 5,16 ʛ, ʘ ʥʘ ʬʝʨʤʝʥʪʦʣʠʟʘʪ ʯʝʰʫʠ ï 6,03 ʛ.  

ɺʠʪʘʤʠʥʥʳʡ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚʳ ʞʝʣʝʦʙʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʘ ʩʧʦʨʪʠʚ-

ʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2.  

 

ʊʘʙʣʠʮʘ 1 ï ɺʠʪʘʤʠʥʥʳʡ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ çʀʭʪʠʦɹʠʠè, ʩʦʜʝʨʞʘʥʠʝ 

ʚ 100 ʛ ʧʨʦʜʫʢʪʘ [15]  

 

ˤ͙͙ͭ͊ͣͤ· ˿͔͙͔ͦ͒ͪ͗͊ͤΣ 

͎ͣκмлл ͎ ͨ·͡Έͼ· 

˿͔͙͔ͦ͒ͪ͗͊ͤΣ 
͎ͣκмлл ͎ ͨͪͦ͒ͯͭ͊͟ 

˿ͯͭͦ;ͤ͊Ύ ͺ͙π
͙͎͙ͦͦ͘͡;͔π
ͫ͊͟Ύ ͤͦͪͣ͊Σ 

ͣ ͎

҈ ͍͔͍͔͙ͯ͒ͦͭͦͪͤ͡Ύ ͫͯͭͦ;π
͚ͤͦ ͔͙ͨͦͭͪ͋ͤͦͫͭ 

˿  1,4 ς 205, 2 0,1-10,6 100 0,1-10,6 

1ʕ  0,4 ς 1,5 0,02-0,1 1,5 1,3-5,3 

2ʕ  0,5 ς 1,9 0,03-0,1 1,8 1,7-5,6 

˹͙͙͍ͦͭͤͦ͊͟Ύ 

͙ͫͦͭ͊͟͡ 

4,8 ς 21,0 0,3-1,1 20 1,6-5,4 

6ʕ  0,5 ς 0,9 0,03-0,1 2,0 1,5-2,5 

9ʕ  0,1 ς 0,7 0,01-0,04 0,4 2,5-10,0 

˹  0 ς 0,3 0-0,01 0,05 0-20,0 

˽͔͍͊ͤͭͦͭͤͦ͊Ύ 

͙ͫͦͭ͊͟͡ 

0,3 ς 5,0 0,02-0,3 5  0,4-5,2 

 ˩ 100,0 ς 170,0 5,2-8,8 15 34,4-58,5 
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ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʦʜʥʘ ʧʦʨʮʠʷ çʀʭʪʠʦɹʠʠè (100 ʛ) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʫʪʦʯʥʫʶ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʠʪʘʤʠʥʝ ɽ ʥʘ 34,4-58,5%, ʚʠʪʘʤʠʥʘʭ ɺ1, ɺ2, ʥʠʢʦʪʠʥʦʚʦʡ ʠ ʧʘʥʪʦʪʝʥʦʚʦʡ ʢʠʩ-

ʣʦʪʘʭ ʥʘ 5% ʠ ʚ ʚʠʪʘʤʠʥʘʭ ʉ ʠ ɺ9 ʥʘ 10%.  

 

ʊʘʙʣʠʮʘ 2 ï ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ çʀʭʪʠʦɹʠʠè,  

ʩʦʜʝʨʞʘʥʠʝ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ [8]  

 

ʅʘʟʚʘʥʠʝ ʘʤʠʥʦ-

ʢʠʩʣʦʪʳ (ɸʂ) 

ʉʦʜʝʨʞʘʥʠʝ, ʛ/ 100 

ʛ ʧʳʣʴʮʳ 

ʉʦʜʝʨʞʘʥʠʝ, ʛ/100 ʛ 

ʙʝʣʢʘ (ʯʝʰʫʷ ʣʝʱʘ) 

ʉʦʜʝʨʞʘʥʠʝ, ʛ/100 ʛ 

ʧʨʦʜʫʢʪʘ  

ɸʩʧʘʨʘʛʠʥʦʚʘʷ  

ʂʠʩʣʦʪʘ 

2,38 7,79 0,59 

ɻʣʶʪʘʤʠʥʦʚʘʷ ʢʠʩ-

ʣʦʪʘ 

2,58 6,93 0,55 

ɸʣʘʥʠʥ 1,20 9,96 0,66 

ɸʨʛʠʥʠʥ 1,33 4,33 0,33 

ʎʠʩʪʠʥ 0,42 0,87 0,07 

ɻʣʠʮʠʥ 1,10 29,44 1,84 

ɻʠʩʪʠʜʠʥ 0,56 2,16 0,16 

ʀʟʦʣʝʡʮʠʥ (ʥ) 1,01 0,01 0,05 

ʃʝʡʮʠʥ (ʥ) 1,63 1,73 0,18 

ʃʠʟʠʥ (ʥ) 1,50 2,16 0,21 

ʄʝʪʠʦʥʠʥ (ʥ) 0,514 1,73 0,13 

ʌʝʥʠʣʘʣʘʥʠʥ (ʥ) 1,06 2,60 0,22 

ʇʨʦʣʠʥ 1,20 6,93 0,48 

ʉʝʨʠʥ 1,20 9,09 0,61 

ʊʨʝʦʥʠʥ (ʥ) 1,03 2,60 0,21 

ʊʠʨʦʟʠʥ  0,74 1,73 0,14 

ɺʘʣʠʥ (ʥ) 1,25 0,43 0,10 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ çʀʭʪʠʦɹʠʠè ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʟʘʤʝʥʠʤʳʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝ-

ʣʦʚʝʢʘ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʨʦʤʝ ʪʨʠʧʪʦʬʘʥʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʩʦʩʪʘʚʝ 

ʢʦʣʣʘʛʝʥʘ ʠ ʝʛʦ ʭʠʤʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʉ ʫʯʸʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʚ çʀʭʪʠʦɹʠʠè ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʩʧʦʨʪʩʤʝʥʘʤ ʫʧʦʪʨʝʙʣʷʪʴ ʧʨʦʜʫʢʪ 1 ʨʘʟ ʜʝʥʴ ʧʦ 100 ʛ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ, ʟʘ 

30 ʤʠʥʫʪ ʜʦ ʦʩʥʦʚʥʦʛʦ ʧʨʠʸʤʘ ʧʠʱʠ. ʊʘʢʦʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʘʤʠʥʦʢʠʩʣʦʪ, ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʢʦʩʪʝʡ ʠ ʩʚʷʟʦʢ (ʛʣʠʮʠʥ, ʧʨʦʣʠʥ, ʣʠʟʠʥ, ʮʠʩʪʝʠʥ, ʤʝʪʠʦʥʠʥ, ʘʨʛʠ-

ʥʠʥ, ʛʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ), ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨʫʛʠʭ ɹɸɺ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʩʧʦʨʪʩʤʝʥʘʤ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. 
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ʂʦʚʘʣʴʯʫʢ ɺ.ɺ. 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʊɽʍʅʆʃʆɻʀʀ ʈʓɹʅʓʍ  

ʇʈɽʉɽʈɺʆɺ, ʇʈɽɼʅɸɿʅɸʏɽʅʅʓʍ ɼʃʗ ʇʈʆʌʀʃɸʂʊʀʂʀ  

ʉɽʈɼɽʏʅʆ-ʉʆʉʋɼʀʉʊʓʍ ɿɸɹʆʃɽɺɸʅʀʁ 

 

ɺ. ɺ. ʂʦʚʘʣʴʯʫʢ, ʛʨ. 23-ʇɹ/ʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʅ. ʖ. ʈʦʤʘʥʝʥʢʦ  

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʝʮʝʧʪʫʨ ʩʦʫʩʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʭʠʪʦʟʘʥʘ ʠ ʬʫʢʫʩʘ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʫʩʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʣʠʚʦʢ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʨʳʙʥʳʭ ʧʨʝʩʝʨʚʦʚ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ  

ʩʠʩʪʝʤʳ. ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʜʦʟʠʨʦʚʢʠ ʪʳʢʚʝʥʥʦʛʦ ʤʘʩʣʘ, ʭʠʪʦʟʘʥʘ ʠ ʬʫʢʫʩʘ. 

 

ʇʠʪʘʥʠʝ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʉʉɿ), ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʠ ʜʠʩʣʝʧʠʜʝʤʠʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʬʠʮʠʘʣʴʥʘʷ ʤʝʜʠʮʠʥʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʨʠʩʢʦʚ ʨʝʢʦʤʝʥʜʫʝʪ ʨʘʮʠʦʥʳ ʧʠ-

ʪʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ ʢʘʨʜʠʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʨʳʙʥʘʷ ʦʪʨʘʩʣʴ ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦ ʦʙʲʝʤʫ ʜʦʙʳʯʠ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ 

ʧʨʠʥʘʜʣʝʞʘʪ ʨʳʙʘʤ ʩʝʤʝʡʩʪʚʘ ʩʝʣʴʜʝʚʳʭ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʇʅɾʂ), ʢʘʣʠʷ, ʚʠʪʘʤʠʥʘ ʈʈ, ʙʘʣʪʠʡʩʢʘʷ ʩʝʣʴʜʴ ʷʚʣʷ-

ʝʪʩʷ ʮʝʥʥʳʤ ʠ ʧʦʣʝʟʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʧʠʪʘʥʠʷ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʉʉɿ. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦ-

ʥʘʣʴʥʳʤ ʚʠʜʦʤ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘ ʝʝ ʦʩʥʦʚʝ ʧʨʦʜʫʢʪʘ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʉʉɿ ʷʚʣʷʶʪʩʷ ʩʣʘʙʦʩʦʣʝʥʳʝ ʧʨʝʩʝʨʚʳ, ʱʘʜʷʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʦ-

ʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʧʦʣʝʟʥʳʝ ʚʝʱʝʩʪʚʘ ʩʝʣʴʜʠ, ʧʨʠʤʝʥʠʪʴ ʩʦʣʴ ʩ ʧʦʥʠʞʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʠ ʚʥʝʩʪʠ ʦʙʦʛʘʱʘʶʱʠʝ ʬʠʪʦʢʦʤʧʦʥʝʥʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, 

ʦʙʣʘʜʘʶʱʠʝ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʠʱʝʚʳʤʠ ʜʦʙʘʚ-

ʢʘʤʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʫʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʟʘʣʠʚʦʢ ʜʣʷ 

ʨʳʙʥʳʭ ʧʨʝʩʝʨʚʦʚ ʷʚʣʷʶʪʩʷ ʧʣʦʜʳ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʛʘʪʦʤʫ ʩʦʯʝʪʘʥʠʶ 

ʚʠʪʘʤʠʥʦʚ ʉ ʠ ʈ ʷʛʦʜʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ ʩʦʩʫʜʦʚ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʦʯʠ-

ʱʘʝʪ ʩʦʩʫʜʳ ʠ ʚʦʟʜʝʡʩʪʚʫʝʪ ʢʘʢ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ, ʪʘʢ ʠ ʥʘ ʵʥʜʦʢʨʠʥʥʫʶ ʩʠʩʪʝʤʳ, ʘ 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ ʠ ʞʝʣʝʟʦ ʫʩʠʣʠʚʘʶʪ ʢʨʦʚʝʪʚʦʨʥʫʶ ʬʫʥʢʮʠʶ [0]. ʂʦʥʮʝʥ-

ʪʨʘʮʠʷ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2080 ʤʛ ʥʘ 100 ʛ 

ʧʣʦʜʦʚ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʷʛʦʜʘʭ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʷʛʦʜʳ ʘʨʦʥʠʠ ʠ ʩʦʢ ʘʨʦʥʠʠ ʦʙʣʘʜʘʶʪ 

ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʟ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʷʛʦʜ ʠ ʠʭ ʩʦʢʦʚ. ɺʝ-

ʣʠʯʠʥʘ ʢʠʩʣʦʪʥʦʩʪʠ ʨʅ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʨʅ (1,3 % 

ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʷʙʣʦʯʥʫʶ ʢʠʩʣʦʪʫ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ, ʚʦ-ʧʝʨʚʳʭ, ʢʘʢ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʡ ʢʦʥʩʝʨʚʠʨʫʶʱʠʡ ʬʘʢʪʦʨ, ʚʦ-ʚʪʦʨʳʭ, ʢʘʢ ʬʘʢʪʦʨ ʩʦʟʨʝʚʘʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʦʫʩʦʚ. 

ɽʱʝ ʦʜʥʠʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʦʚ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʝʩʝʨʚʦʚ ʚʳʙʨʘʥʦ 

ʪʳʢʚʝʥʥʦʝ ʤʘʩʣʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʉʉɿ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʤʘʛʥʠʷ, ʢʘʣʠʷ, ʦʤʝʛʘ-3 ʠ ʦʤʝʛʘ-6 ʇʅɾʂ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝ-

ʨʠʥʘ ʠ ʟʜʦʨʦʚʴʝ ʩʝʨʜʮʘ.  
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ʉʨʝʜʠ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ-ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʭʠʪʦʟʘʥ, ʧʦʣʫʯʘʝʤʳʡ ʠʟ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʨʘʢʦʦʙʨʘʟ-

ʥʳʭ. ʍʠʪʦʟʘʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ, ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ, 

ʚʳʚʝʜʝʥʠʶ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʪʠʤʫʣʠʨʦ-

ʚʘʥʠʶ ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ [ 2].  

Fucus vesiculosus, ʠʣʠ ʬʫʢʫʩ ʧʫʟʳʨʯʘʪʳʡ, ʩʦʜʝʨʞʠʪ ʫʥʠʢʘʣʴʥʳʡ ʙʠʦʧʦʣʠʤʝʨ ʩʦ ʤʥʦ-

ʞʝʩʪʚʦʤ ʣʝʯʝʙʥʳʭ ʵʬʬʝʢʪʦʚ ï ʬʫʢʦʠʜʘʥ. ʆʥ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤʠ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝ-

ʚʳʤʠ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, ʨʘʜʠʦʟʘʱʠʪʥʳʤʠ, ʘ ʪʘʢʞʝ ʤʥʦ-

ʛʠʤʠ ʜʨʫʛʠʤʠ ʮʝʣʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɿʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʣʴʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʬʫ-

ʢʫʩ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʟʘʛʫʩʪʠʪʝʣʝʤ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʦʤ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʨʠ ʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʦʩʪʘʚʝ ʵʤʫʣʴʩʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʦʚ ʜʣʷ 

ʨʳʙʥʳʭ ʧʨʝʩʝʨʚʦʚ ʥʘ ʦʩʥʦʚʝ ʯʝʨʥʦʧʣʦʜʥʦʡ ʨʷʙʠʥʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʭʠʪʦʟʘʥʘ ʠ ʚʦʜʦʨʦʩʣʠ ʬʫ-

ʢʫʩʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʉʉɿ.  

ɺ ʩʝʨʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʜʙʦʨʫ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʦʚ ʩ ʫʯʝʪʦʤ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʙʨʘʥʥʳʝ ʫʪʚʝʨ-

ʞʜʝʥʳ ʠʭ ʩʦʩʪʘʚʳ: 

- ʩʦʫʩ ̄ 1 (ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʴ ï ʭʠʪʦʟʘʥ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ɿɸʆ çɹʠʦ-

ʧʨʦʛʨʝʩʩè, ʩʪʝʧʝʥʴ ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʷ ï 82 %; ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ï 200 ʢɼʘ): ʛʠʤʘʣʘʡʩʢʘʷ 

ʩʦʣʴ, ʚʦʜʘ ʧʠʪʴʝʚʘʷ, ʯʝʨʥʦʧʣʦʜʥʘʷ ʨʷʙʠʥʘ ʩʚʝʞʘʷ, ʛʦʣʫʙʠʢʘ, ʭʠʪʦʟʘʥ, ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, 

ʙʘʨʙʘʨʠʩ ʩʚʝʞʠʡ, ʘʥʠʩ ʩʫʰʸʥʳʡ, ʤʘʡʦʨʘʥ ʩʫʰʸʥʳʡ, ʪʳʢʚʝʥʥʦʝ ʤʘʩʣʦ ʥʝʨʘʬʠʥʠʨʦʚʘʥʥʦʝ, ʣʝ-

ʮʠʪʠʥ ʩʦʝʚʳʡ; 

- ʩʦʫʩ ˉ2 (ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʴ ï ʬʫʢʫʩ): ʛʠʤʘʣʘʡʩʢʘʷ ʩʦʣʴ, ʚʦʜʘ ʧʠ-

ʪʴʝʚʘʷ, ʯʝʨʥʦʧʣʦʜʥʘʷ ʨʷʙʠʥʘ ʩʚʝʞʘʷ, ʙʨʦʢʢʦʣʠ ʩʚʝʞʠʡ, ʬʫʢʫʩ ʩʫʰʸʥʳʡ, ʯʝʩʥʦʢ ʩʫʰʸʥʳʡ, ʢʦ-

ʨʠʘʥʜʨ ʩʫʰʸʥʳʡ, ʪʳʢʚʝʥʥʦʝ ʤʘʩʣʦ ʥʝʨʘʬʠʥʠʨʦʚʘʥʥʦʝ, ʣʝʮʠʪʠʥ ʩʦʝʚʳʡ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʦʛʣʘʩʥʦ ʤʘʪʨʠʮʝ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʣʘʥʘ (ʆʎʂʇ) ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ ʜʣʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ 

ʟʥʘʯʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʦʫʩʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʙʨʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʦʙʦʙʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʘʨʴʠʨʫʝʤʳʭ ʯʘʩʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʦʧʪʠʤʠʟʘ-

ʮʠʠ, ʙʳʣʠ ʚʳʙʨʘʥʳ: ʨʘʩʪʚʦʨ ʭʠʪʦʟʘʥʘ ʚ 1% ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʝ (%), ʟʘʤʝʥʷʶʱʠʡ ʚʦʜʫ ʚ 

ʨʝʮʝʧʪʫʨʝ ʩʦʫʩʘ, ʠ ʜʦʟʠʨʦʚʢʘ ʤʘʩʣʘ ʪʳʢʚʝʥʥʦʛʦ (%). ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʘ ʪʘʢʞʝ ʠʥʪʝʨʚʘʣʳ ʠʭ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʝʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʠ ʫʨʦʚʥʠ ʠʟʤʝʥʷʝʤʳʭ ʬʘʢʪʦʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ  

ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʦʚ ʜʣʷ ʨʳʙʥʳʭ ʧʨʝʩʝʨʚʦʚ 

 

ʌʘʢʪʦʨ 
ʋʨʦʚʝʥʴ ʀʥʪʝʨʚʘʣ 

ʚʘʨʴʠʨʦʚʘʥʠʷ, æ  +1 0 -1 

ʉʦʫʩ ˉ 1 

1 ï ʜʦʟʠʨʦʚʢʘ ʨʘʩʪʚʦʨʘ ʭʠʪʦʟʘʥʘ ʚ 1 % ʨʘʩʪʚʦʨʝ 

ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, % 
1 2 3 1 

2 ï ʜʦʟʠʨʦʚʢʘ ʪʳʢʚʝʥʥʦʛʦ ʤʘʩʣʘ, %  10 15 20 5 

ʉʦʫʩ ˉ 2 

1 ï ʜʦʟʠʨʦʚʢʘ ʬʫʢʫʩʘ, % 4 3 2 1 

2 ï ʜʦʟʠʨʦʚʢʘ ʪʳʢʚʝʥʥʦʛʦ ʤʘʩʣʘ, %  4 8 12 4 
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ʇʘʨʘʤʝʪʨʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʘʷ ʙʝʟʨʘʟʤʝʨʥʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ çYè, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʩʤʳʩʣʫ ʯʘʩʪʥʳʭ 
ʦʪʢʣʠʢʦʚ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʚʷʟʢʦʩʪʴ ʠ ʩʪʦʡʢʦʩʪʴ ʵʤʫʣʴʩʠʠ. ɹʝʟʨʘʟʤʝʨʥʳʝ ʧʘʨʘ-
ʤʝʪʨʳ ʦʧʪʠʤʠʟʘʮʠʠ (ʋi) ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢʠ çʩʪʨʝʤʣʝʥʠʝ ʢ ʠʜʝʘʣʫè. 
ʀʜʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʥʳʭ ʦʪʢʣʠʢʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʇʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʫʩʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚʥʝʰʥʠʡ ʚʠʜ, ʢʦʥʩʠʩʪʝʥ-
ʮʠʶ, ʮʚʝʪ, ʚʢʫʩ, ʟʘʧʘʭ ʠ ʥʘʣʠʯʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ. ʆʮʝʥʢʫ ʩʦʫʩʦʚ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-
ʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 20-ʙʘʣʣʦʚʦʡ ʰʢʘʣʝ ʩ ʫʯʝʪʦʤ 
ʟʥʘʯʠʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɺʷʟʢʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩʦʫʩʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘʪʦʨʝ ʢʦʥʩʠʩʪʝʥʮʠʠ ʕɸʂ-1ʄ. 
ɼʘʥʥʳʡ ʧʨʠʙʦʨ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʨʷʜʫ ʨʦʪʘʮʠʦʥʥʳʭ ʚʠʩʢʦʟʠʤʝʪʨʦʚ. ɼʘʥʥʳʡ ʚʠʩʢʦʟʠʤʝʪʨ ʧʨʠ-
ʤʝʥʷʝʪʩʷ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʨʦʜʫʢʪʘ.   

ʉʪʦʡʢʦʩʪʴ ʵʤʫʣʴʩʠʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʧʦ ɻʆʉʊ 30004.2-93-2, 
ʬʠʢʩʠʨʫʷ ʦʙʲʝʤʳ ʬʘʟ, ʦʪʜʝʣʠʚʰʠʭʩʷ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ. 

 
ʊʘʙʣʠʮʘ 2 ï ʏʘʩʪʥʳʝ ʦʪʢʣʠʢʠ ʠ ʠʭ çʠʜʝʘʣʴʥʳʝè ʟʥʘʯʝʥʠʷ 
 

ʇʦʢʘʟʘʪʝʣʴ ʀʜʝʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ  

ʋ1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ (ʙʘʣʣ) 20 

ʋ2 ï ɺʷʟʢʦʩʪʴ (ʫʩʣ. ʝʜ.) 1568 (ʩʦʫʩ ˉ1), 5472 (ʩʦʫʩ ˉ2) 
ʋ2 ï ʉʪʦʡʢʦʩʪʴ ʵʤʫʣʴʩʠʠ (%) 100 

 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʧʦ 9 ʚʘʨʠʘʥʪʦʚ ʨʝʮʝʧʪʫʨʳ ʢʘʞ-

ʜʦʛʦ ʠʟ ʩʦʫʩʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʭʠʪʦʟʘʥʘ/ʬʫʢʫʩʘ ʠ ʪʳʢʚʝʥʥʦʛʦ ʤʘʩʣʘ. ʈʝʘʣʠ-
ʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʦʛʣʘʩʥʦ ʤʘʪʨʠʮʝ ʆʎʂʇ ʧʦʩʣʝ ʝʝ ʨʘʥʜʦʤʠʟʘʮʠʠ. 
ʋʩʣʦʚʠʷ ʦʧʳʪʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʦʫʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4.  

 
ʊʘʙʣʠʮʘ 3 ï ʇʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʘ ˉ 1 (ʩ ʭʠʪʦʟʘʥʦʤ) 
 

ˉ 
ʧ/ʧ 

ʇʣʘʥ  
ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʏʘʩʪʥʳʝ ʦʪʢʣʠʢʠ 
ʏʘʩʪʥʳʝ ʙʝʟʨʘʟʤʝʨʥʳʝ  

ʦʪʢʣʠʢʠ, S0
2 

ʆʙʦʙ-
ʱʝʥʥʳʡ 
ʧʘʨʘ-
ʤʝʪʨ ʦʧ-
ʪʠʤʠʟʘ-
ʮʠʠ, ʋ 

ʜ
ʦ
ʟʠ

ʨ
ʦ
ʚ
ʢ
ʘ 

ʨ
ʘʩ

ʪʚ
ʦ
ʨ
ʘ 

ʭ
ʠ

ʪʦ
-

ʟʘ
ʥ

ʘ 
ʚ
 1

 %
 ʨ

ʘʩ
ʪʚ

ʦ
ʨ
ʝ 

ʘʩ
ʢ
ʦ
ʨ
-

ʙ
ʠ

ʥ
ʦ
ʚ
ʦ
ʡ

 ʢ
ʠ

ʩʣ
ʦ
ʪʳ

, 
%

 

ʜ
ʦ
ʟʠ

ʨ
ʦ
ʚ
ʢ
ʘ 

ʪʳ
ʢ
ʚ
ʝʥ

ʥ
ʦ
ʛʦ

 
ʤ

ʘʩ
ʣ
ʘ,

 %
 

ʆ
ʨ
ʛʘ

ʥ
ʦ
ʣ
ʝʧ

ʪʠ
ʯ
ʝʩ

ʢ
ʘʷ

 
ʦ
ʮ

ʝʥ
ʢ
ʘ,

 ʙ
ʘʣ

ʣ
 

ɺ
ʷ
ʟʢ

ʦ
ʩʪ

ʴ
, 
ʫ
ʩʣ

. 
ʝʜ

. 

ʉ
ʪʦ

ʡ
ʢ
ʦ
ʩʪ

ʴ
 ʵ

ʤ
ʫ
ʣ
ʴ
ʩʠ

ʠ
, 
%

 

ʆ
ʨ
ʛʘ

ʥ
ʦ
ʣ
ʝʧ

ʪʠ
ʯ
ʝʩ

ʢ
ʘʷ

 
ʦ
ʮ

ʝʥ
ʢ
ʘ,

 ʙ
ʘʣ

ʣ
 

ɺ
ʷ
ʟʢ

ʦ
ʩʪ

ʴ
, 
ʫ
ʩʣ

. 
ʝʜ

. 

ʉ
ʪʦ

ʡ
ʢ
ʦ
ʩʪ

ʴ
 ʵ

ʤ
ʫ
ʣ
ʴ
ʩʠ

ʠ
, 
%

  

1 2 10 17,9 1100 91,4 0,105 0,298 0,086 0,163 

2 3 10 18,6 1123 92,7 0,07 0,283 0,073 0,142 

3 2 20 18,2 1163 92,6 0,09 0,258 0,074 0,141 

4 1 15 19,1 1145 91,8 0,045 0,269 0,082 0,132 

5 2 15 17,8 1136 92,4 0,11 0,276 0,076 0,154 

6 2 10 18,5 1139 92,6 0,075 0,273 0,074 0,141 

7 3 15 19,0 1132 91,5 0,05 0,278 0,085 0,138 

8 1 10 18,2 1197 92,8 0,09 0,236 0,072 0,133 

9 3 20 18,0 1158 91,9 0,10 0,261 0,081 0,147 
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ʊʘʙʣʠʮʘ 4 ï ʇʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʘ ˉ 2 (ʩ ʬʫʢʫʩʦʤ) 

 

ˉ 

ʧ/ʧ 

ʇʣʘʥ  

ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʏʘʩʪʥʳʝ ʦʪʢʣʠʢʠ 

ʏʘʩʪʥʳʝ ʙʝʟʨʘʟʤʝʨʥʳʝ  

ʦʪʢʣʠʢʠ, S0
2 

ʆʙʦʙ-

ʱʝʥʥʳʡ 

ʧʘʨʘ-

ʤʝʪʨ ʦʧ-

ʪʠʤʠʟʘ-

ʮʠʠ, ʋ 

ʜ
ʦ
ʟʠ

ʨ
ʦ
ʚ
ʢ
ʘ 

ʨ
ʬ

ʫ
ʢ
ʫ
ʩʘ

, 
%

 

ʜ
ʦ
ʟʠ

ʨ
ʦ
ʚ
ʢ
ʘ 

ʪʳ
ʢ
ʚ
ʝʥ

ʥ
ʦ
ʛʦ

 

ʤ
ʘʩ

ʣ
ʘ,

 %
 

ʆ
ʨ
ʛʘ

ʥ
ʦ
ʣ
ʝʧ

ʪʠ
ʯ
ʝʩ

ʢ
ʘʷ

 

ʦ
ʮ

ʝʥ
ʢ
ʘ,

 ʙ
ʘʣ

ʣ
 

ɺ
ʷ
ʟʢ

ʦ
ʩʪ

ʴ
, 
ʫ
ʩʣ

. 
ʝʜ

. 

ʉ
ʪʦ

ʡ
ʢ
ʦ
ʩʪ

ʴ
 ʵ

ʤ
ʫ
ʣ
ʴ
ʩʠ

ʠ
, 

%
 

ʆ
ʨ
ʛʘ

ʥ
ʦ
ʣ
ʝʧ

ʪʠ
ʯ
ʝʩ

ʢ
ʘʷ

 

ʦ
ʮ

ʝʥ
ʢ
ʘ,

 ʙ
ʘʣ

ʣ
 

ɺ
ʷ
ʟʢ

ʦ
ʩʪ

ʴ
, 
ʫ
ʩʣ

. 
ʝʜ

. 

ʉ
ʪʦ

ʡ
ʢ
ʦ
ʩʪ

ʴ
 ʵ

ʤ
ʫ
ʣ
ʴ
ʩʠ

ʠ
, 

%
  

1 4 12 18,9 5480 98,6 0,055 0,0015 0,014 0,0235 

2 3 4 18,6 5368 99,2 0,07 0,019 0,008 0,0323 

3 3 8 19,2 5354 98,8 0,04 0,0216 0,012 0,0245 

4 2 8 19,1 5438 98,6 0,045 0,0062 0,014 0,0217 

5 4 12 18,8 5376 99,4 0,06 0,0175 0,006 0,0278 

6 4 4 18,5 5390 98,6 0,075 0,015 0,014 0,0347 

7 2 12 19,1 5346 98,5 0,045 0,023 0,015 0,0277 

8 3 4 19,2 5445 98,6 0,04 0,0049 0,014 0,0196 

9 3 8 19,0 5397 98,9 0,05 0,0137 0,011 0,0249 
 

 ʈʝʘʣʠʟʘʮʠʷ ʧʣʘʥʘ ʤʘʪʨʠʮʳ ʆʎʂʇ ʠ ʦʙʨʘʙʦʪʢʘ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʠ 

ʧʦʣʫʯʠʪʴ ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʚ ʢʦʜʠʨʦʚʘʥʥʦʤ ʠ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ, 

ʦʪʨʘʞʘʶʱʝʝ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ, ʨʘʩʩʯʠʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʧʦʣʫʯʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʧʪʠʤʠʟʘʮʠʠ (ʨʠʩ. 1).  

ɼʣʷ ʩʦʫʩʘ ˉ 1 ʦʧʪʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ: 

1 ï ʜʦʟʠʨʦʚʢʘ ʨʘʩʪʚʦʨʘ ʭʠʪʦʟʘʥʘ ʚ 1 % ʨʘʩʪʚʦʨʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ï 2,755 %; 

2 ï ʜʦʟʠʨʦʚʢʘ ʪʳʢʚʝʥʥʦʛʦ ʤʘʩʣʘ -   18,465 %. 

ɼʣʷ ʩʦʫʩʘ ˉ 2 ʦʧʪʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ: 

1 ï ʜʦʟʠʨʦʚʢʘ ʬʫʢʫʩʘ ï 3,60 %; 

2 ï ʜʦʟʠʨʦʚʢʘ ʪʳʢʚʝʥʥʦʛʦ ʤʘʩʣʘ ï 9,90 %. 

 

  
ʘ) ʙ) 

 
ʈʠʩʫʥʦʢ 1 ï ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʫʩʦʚ,  

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʟʘʣʠʚʢʠ ʨʳʙʥʳʭ ʧʨʝʩʝʨʚʦʚ: 

ʘ) ʩ ʭʠʪʦʟʘʥʦʤ; ʙ) ʩ ʬʫʢʫʩʦʤ 



69 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʦʚ ʧʨʝ-
ʩʝʨʚʦʚ, ʦʙʦʛʘʱʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʨʘʩʪʦʨʦʧʰʠ ʠ ʭʠʪʦʟʘʥʦʤ (ʪʘʙ-
ʣʠʮʘ 5), ʧʨʠ ʵʪʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʩʝʣʴʜʴ ʙʘʣʪʠʡʩʢʘʷ : ʟʘʣʠʚʢʘ (%) ʧʨʠ ʫʢʣʘʜʢʝ ʚ ʧʦʣʠʤʝʨʥʫʶ 
ʪʘʨʫ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 67 : 33.  

 
ʊʘʙʣʠʮʘ 5 ï ʈʝʮʝʧʪʫʨʘ ʩʦʫʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʟʘʣʠʚʢʠ ʨʳʙʥʳʭ ʧʨʝʩʝʨʚʦʚ: 
 

ʩʦʫʩ ˉ 1 ʩʦʫʩ ˉ 2 

ʠʥʛʨʝʜʠʝʥʪ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 
100 ʢʛ, ʢʛ 

ʠʥʛʨʝʜʠʝʥʪ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 
100 ʢʛ, ʢʛ 

ʩʦʣʴ ʛʠʤʘʣʘʡʩʢʘʷ 1 ʩʦʨʪʘ 
ʤʝʣʢʦʛʦ ʧʦʤʦʣʘ 

4,00 ʩʦʣʴ ʛʠʤʘʣʘʡʩʢʘʷ 1 
ʩʦʨʪʘ ʤʝʣʢʦʛʦ ʧʦʤʦʣʘ 

4,00 

ʚʦʜʘ ʧʠʪʴʝʚʘʷ 15,20 ʚʦʜʘ ʧʠʪʴʝʚʘʷ 15,20 
ʨʷʙʠʥʘ ʯʝʨʥʦʧʣʦʜʥʘʷ ʩʚʝ-
ʞʘʷ 

29,20 ʨʷʙʠʥʘ ʯʝʨʥʦʧʣʦʜʥʘʷ 
ʩʚʝʞʘʷ 

31,20 

ʛʦʣʫʙʠʢʘ ʩʚʝʞʘʷ 32,00 ʙʨʦʢʢʦʣʠ ʩʚʝʞʘʷ 10,80 

ʭʠʪʦʟʘʥ  1,95 ʬʫʢʫʩ ʩʫʰʸʥʳʡ 17,60 
ʙʘʨʙʘʨʠʩ ʩʚʝʞʠʡ   1,36 ʯʝʩʥʦʢ ʩʫʰʸʥʳʡ 1,15 
ʘʥʠʩ ʩʫʰʸʥʳʡ  1,09 ʢʦʨʠʘʥʜʨ ʩʫʰʸʥʳʡ 0,46 

ʤʘʡʦʨʘʥ ʩʫʰʸʥʳʡ  1,50 ʤʘʩʣʦ ʪʳʢʚʝʥʥʦʝ ʥʝʨʘ-
ʬʠʥʠʨʦʚʘʥʥʦʝ  

18,10 

ʤʘʩʣʦ ʪʳʢʚʝʥʥʦʝ ʥʝʨʘʬʠ-
ʥʠʨʦʚʘʥʥʦʝ  

16,20 ʣʝʮʠʪʠʥ ʩʦʝʚʳʡ 
1,00 

ʣʝʮʠʪʠʥ ʩʦʝʚʳʡ 1,00   
 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʫʩʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʬʘʢʪʦʨʦʚ, ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʦʪʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, 
ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʘʣʪʠʡʩʢʦʡ ʩʝʣʴʜʴʶ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʘʥʥʳʝ ʩʦʫʩʳ ʷʚʣʷʶʪʩʷ ʵʤʫʣʴʩʠʝʡ ʪʠʧʘ "ʤʘʩʣʦ ʚ ʚʦʜʝ" ʩ ʦʜʥʦʨʦʜʥʦʡ, 
ʥʝʞʥʦʡ, ʚ ʤʝʨʫ ʛʫʩʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʮʝʧʪʫʨʳ ʩʦʫʩʦʚ ʧʦʟʚʦʣʷʠʪ ʧʦʚʳʩʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʛʦʪʦ-
ʚʳʭ ʧʨʝʩʝʨʚʦʚ ʩ ʫʯʝʪʦʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ.  
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8. ɸʛʘʬʦʥʦʚʘ ʉ.ɺ. ʈʝʦʤʝʪʨʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʂʘʣʠʥʠʥʛʨʘʜ: ʀʟʜʘʪʝʣʴʩʪʚʦ 
ʌɻɹʆʋ ɺʆ çʂɻʊʋè, 2022. ï 105 ʩ.  
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ʊʨʝʪʴʷʢ ɸ.ɸ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʂʆʈʄʆɺʓɽ ɹʀʆʊɽʍʅʆʃʆɻʀʀ ɺ ʇʊʀʎɽɺʆɼʉʊɺɽ: 

ɸʅɸʃʀɿ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

 

ɸ. ɸ. ʊʨʝʪʴʷʢ, ʛʨ.24-ʇɹ/ʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ. ʉ. ɿʝʤʣʷʢʦʚʘ  

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ ʧʪʠʮʳ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ.  

 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʨʤʦʚʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ 

ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ ʠ ʵʢʦʥʦʤʠʶ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʈʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘ-

ʚʦʢ ʩʪʘʥʦʚʠʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʨʝʰʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʢʦʨʤʦ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʤʦ-

ʛʘʝʪ ʫʢʨʝʧʣʷʪʴ ʠʤʤʫʥʠʪʝʪ ʧʦʛʦʣʦʚʴʷ ʠ ʩʥʠʞʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ. 

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʧʦʟʠʮʠʡ ʨʦʩʩʠʡʩʢʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʢʦʨʤʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ. ʆʩʥʦʚʫ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʩʪʘʚʣʷʶʪ ʪʨʠ ʛʨʫʧʧʳ ʢʦʨʤʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ: 

1. ɿʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʬʦʨʤʠʨʫʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʧʠʪʘʥʠʷ. ʂʫʢʫʨʫʟʘ, ʧʰʝʥʠʮʘ, 

ʷʯʤʝʥʴ ʠ ʦʚʸʩ, ʙʦʛʘʪʳʝ ʢʨʘʭʤʘʣʦʤ ʠ ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ ɺ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦ 60- 

70% ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʧʪʠʮʳ. ʕʪʠ ʢʫʣʴʪʫʨʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 

ʫʩʚʦʷʝʤʦʩʪʴʶ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ. 

2.ɹʝʣʢʦʚʳʝ ʜʦʙʘʚʢʠ ʚʦʩʧʦʣʥʷʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʪʝʠʥʘʭ ʠ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪʘʭ. ʈʳʙʥʘʷ ʤʫʢʘ ʩʦʜʝʨʞʠʪ ʦʪ 60-65%ʙʝʣʢʘ, ʤʷʩʦʢʦʩʪʥʘʷ ʤʫʢʘ ʦʪ 45-50% ʠ ʩʦʝ-

ʚʳʡ ʰʨʦʪ ʦʪ 40-45% ʙʝʣʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʪʠʮʫ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʦʪʝʠʥʘʤʠ ʠ ʘʤʠʥʦʢʠʩʣʦ-

ʪʘʤʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. 

3.ɺʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʝʤʠʢʩʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʤʝʪʘʙʦ-

ʣʠʟʤʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ: ɺʠʪʘʤʠʥʳ A, D, E, K ʠ ʛʨʫʧʧʳ B; ʄʠʢʨʦʵʣʝ-

ʤʝʥʪʳ (ʞʝʣʝʟʦ, ʮʠʥʢ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ, ʡʦʜ, ʩʝʣʝʥ); ʄʘʢʨʦʵʣʝʤʝʥʪʳ (ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, 

ʥʘʪʨʠʡ). 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʦʚʝʨʝʥʥʳʭ 

ʤʝʪʦʜʘʭ, ʩʦʭʨʘʥʷʶʱʠʭ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʆʩʥʦʚʫ ʨʘʮʠʦʥʘ ʩʦʩʪʘʚʣʷʶʪ ʩʫʭʠʝ ʢʦʤʙʠʢʦʨʤʘ. 

ɼʣʷ ʢʫʨ-ʥʝʩʫʰʝʢ ʧʨʠʤʝʥʷʶʪ ʢʦʨʤʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ, ʪʦʛʜʘ ʢʘʢ ʙʨʦʡʣʝ-

ʨʘʤ ʪʨʝʙʫʶʪʩʷ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʣʘʞʥʦʝ ʢʦʨʤʣʝʥʠʝ ʚ 

ʚʠʜʝ ʤʝʰʘʥʦʢ ʠʟ ʟʝʨʥʘ, ʦʚʦʱʝʡ ʠ ʜʦʙʘʚʦʢ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʠ ʧʦʚʳʰʘʝʪ ʧʦʝʜʘʝʤʦʩʪʴ. 

ʊʘʢʞʝ ʧʨʘʢʪʠʢʫʝʪʩʷ ʩʤʝʰʘʥʥʳʡ ʪʠʧ ʢʦʨʤʣʝʥʠʷ, ʩʦʯʝʪʘʶʱʠʡ ʩʫʭʠʝ ʠ ʚʣʘʞʥʳʝ ʢʦʨʤʘ. ʈʘʟ-

ʜʘʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʚʨʫʯʥʫʶ, ʪʘʢ ʠ ʯʝʨʝʟ ʤʝʭʘʥʠʯʝʩʢʠʝ ʙʫʥʢʝʨʥʳʝ ʢʦʨʤʫʰʢʠ. ʅʦʨʤʠ-

ʨʦʚʘʥʠʝ ʧʠʪʘʥʠʷ ʩʪʨʦʠʪʩʷ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʧʨʠʥʮʠʧʫ: ʩʪʘʨʪʦʚʳʝ ʨʘʮʠʦʥʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʙʝʣʢʘ ʜʣʷ ʤʦʣʦʜʥʷʢʘ ʩʤʝʥʷʶʪʩʷ ʬʠʥʠʰʥʳʤʠ ʵʥʝʨʛʦʝʤʢʠʤʠ ʩʦʩʪʘʚʘʤʠ ʧʝʨʝʜ ʟʘʙʦʝʤ. 
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ʉʝʟʦʥʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʣʝʪʦʤ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʟʝʣʝʥʳʭ ʢʦʨʤʦʚ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʫʛʣʝʚʦʜʦʚ, ʘ ʟʠʤʦʡ - ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʨʘʮʠʦʥʘ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʥʦʛʦ ʩʳʨʴʷ - 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʙʝʣʢʦʚʳʭ ʜʦʙʘʚʦʢ, ʟʘʚʦʟʠʪʩʷ ʠʟ-ʟʘ ʨʫʙʝʞʘ. ʉʝʨʴʸʟʥʦʡ ɻ ʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦ-

ʙʣʝʤʦʡ ʦʩʪʘʸʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʝ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʝʙʫʶʱʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ 

ʧʣʦʱʘʜʝʡ, ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʤʘʩʰʪʘʙʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʧʘʨ-

ʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ï ʦʪ ʚʳʨʘʱʠʚʘʥʠʷ ʩʳʨʴʷ ʜʦ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʳʭ ʙʝʣʢʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʅʘʧʨʠʤʝʨ, ʣʠʯʠʥʢʠ ʯʝʨʥʦʡ ʣʴʚʠʥʢʠ ʠ ʤʫʯʥʦʛʦ ʭʨʫʱʘʢʘ ʩʦ-

ʜʝʨʞʘʪ 40-60% ʙʝʣʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʦʣʥʦʮʝʥʥʦʡ ʟʘʤʝʥʦʡ ʨʳʙʥʦʡ ʤʫʢʝ. ɺʦʜʦʨʦʩʣʠ, ʙʦʛʘʪʳʝ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʤʠ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʥʝ ʪʦʣʴʢʦ ʩʣʫʞʘʪ 

ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʪʝʠʥʘ, ʥʦ ʠ ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʘ ʧʪʠʮʳ. ɽʱʝ ʦʜʥʠʤ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʤ ʨʝʰʝʥʠʝʤ ʚʳʩʪʫʧʘʶʪ ʤʠʢʨʦʙʥʳʝ ʙʝʣʢʠ, ʪʘʢʠʝ ʢʘʢ ʛʘʧʨʠʥ, ʧʦʣʫʯʘʝʤʳʡ ʠʟ 

ʤʝʪʘʥʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʝʣʢʦʚʳʝ ʢʦʨʤʘ.  

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ - ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʨʤʦʚ. ʇʨʦʙʠʦ-

ʪʠʢʠ ʠ ʧʨʝʙʠʦʪʠʢʠ ʫʣʫʯʰʘʶʪ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ, ʫʢʨʝʧʣʷʷ ʠʤʤʫʥʠʪʝʪ ʠ ʫʩʚʦʷʝʤʦʩʪʴ 

ʢʦʨʤʦʚ. ʌʠʪʦʙʠʦʪʠʢʠ ʩʪʠʤʫʣʠʨʫʶʪ ʧʦʣʝʟʥʫʶ ʤʠʢʨʦʬʣʦʨʫ, ʧʦʜʘʚʣʷʷ ʧʘʪʦʛʝʥʳ, ʯʪʦ ʧʦʚʳ-

ʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʨʤʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʭ ʰʠʨʦʢʦʝ 

ʚʥʝʜʨʝʥʠʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʩʣʦʞʥʦʩʪʝʡ ʪʘʢʠʝ ʢʘʢ: 

1 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ ʚʢʣʶʯʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ 

ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ.  

2.ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ - ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʭ ʙʝʣʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʨʝʙʫʝʪ ʚʳʩʦʢʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ.  

3.ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʩʦʩʪʘʚʘ ʢʦʨʤʦʚ ʠ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ. 

ʇʨʦʙʠʦʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ Bacillus ʠ Enterococcus, ʩʪʠʤʫʣʠʨʫʶʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʠʤʤʫʥʠʪʝʪ, ʫʚʝʣʠʯʠʚʘʷ ʣʠʟʦʮʠʤʥʫʶ ʠ ʙʘʢʪʝʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʘ 

20ï29,6%. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʪʠʮʳ ʢ ʠʥʬʝʢʮʠʷʤ ʠ ʩʥʠʞʝʥʠʶ 

ʧʘʜʝʞʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʙʠʦʪʠʢʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ, ʫʩʠʣʠʚʘʷ 

ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʢʦʨʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʙʨʦʡʣʝʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʩʫʪʦʯʥʳʭ ʧʨʠʚʝʩʦʚ ʥʘ 10,5%, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ 

ʇʨʝʙʠʦʪʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʣʝʟʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʣʫʯʰʘʷ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʢʦʨʤʘ ʠ ʩʥʠʞʘʷ ʟʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ. 

ʌʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʢʦʨʤʦʚ, ʨʘʩʱʝʧʣʷʷ 

ʪʨʫʜʥʦʧʝʨʝʚʘʨʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʥʝʢʨʘʭʤʘʣʠʩʪʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʬʠʪʘʪʳ) ʠ ʫʣʫʯʰʘʷ 

ʫʩʚʦʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʙʝʣʢʘ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʠʟʢʦʧʠʪʘʪʝʣʴʥʳʭ 

ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ, ʧʦʟʚʦʣʷʷ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣ. 

ʌʝʨʤʝʥʪʥʳʝ ʜʦʙʘʚʢʠ ʧʦʚʳʰʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʪʠʮʳ, ʫʣʫʯʰʘʷ ʧʝʨʝʚʘʨʠʤʦʩʪʴ 

ʢʦʨʤʘ ʥʘ 12-15% ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪ ʥʘ 5-8%, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥ-

ʥʦʩʪʴ ʨʘʮʠʦʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʙʨʦʡʣʝʨʦʚ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʩʫʪʦʯʥʳʭ ʧʨʠʚʝʩʦʚ ʥʘ 7-10%, ʫ 

ʥʝʩʫʰʝʢ ʧʦʚʳʰʘʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʥʘ 5-7%, ʘ ʢʦʥʚʝʨʩʠʷ ʢʦʨʤʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 8-12%. 

ʂʘʨʦʪʠʥʦʩʦʜʝʨʞʘʱʠʝ ʜʦʙʘʚʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ: ʧʨʠʜʘʶʪ 

ʤʷʩʫ ʪʦʚʘʨʥʳʡ ʚʠʜ ʠ ʫʩʠʣʠʚʘʶʪ ʦʢʨʘʩʢʫ ʞʝʣʪʢʘ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝ-

ʩʢʫʶ ʚʳʛʦʜʫ - ʩʥʠʞʘʝʪ ʨʘʩʭʦʜ ʢʦʨʤʦʚ ʥʘ 12,9% ʠ ʧʦʚʳʰʘʝʪ ʷʡʮʝʥʦʩʢʦʩʪʴ ʥʘ 14,3%. ʂʘʨʦʪʠ-

ʥʦʠʜʳ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʤʦʱʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʫʢʨʝʧʣʷʷ ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ ʠ ʥʝʡʪʨʘʣʠʟʫʷ 

ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʦ ʠʫʢʨʝʧʣʷʝʪ ʠʤʤʫʥʠʪʝʪ 

ʧʪʠʮʳ, ʧʦʚʳʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʜʣʷ ʧʪʠʮʝʚʦʜʩʪʚʘ ʚʢʣʶʯʘʶʪ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʬʝʨʤʝʥʪʘʮʠʷ. ʌʝʨʤʝʥʪʘʮʠʷ 
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ʢʦʨʤʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʠʭ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ, ʧʨʝʦʙʨʘʟʫʷ ʩʣʦʞʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʚ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʬʦʨʤʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʫʩʚʦʷʝʤʦʩʪʠ 

ʧʨʦʪʝʠʥʘ ʥʘ 15-20% ʠ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʢʦʨʤʘ ʥʘ 10-12%, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʨʘʟʨʫʰʘʷ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʬʠʪʘʪʳ ʠ ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʪʝʘʟ. ʂʨʦʤʝ ʪʦʛʦ, 

ʬʝʨʤʝʥʪʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ ʩʠ-

ʩʪʝʤʫ ʧʪʠʮʳ: ʦʙʦʛʘʱʘʝʪ ʢʦʨʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʦʣʝʟ-

ʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʝʪ ʩʦʩʪʦʷʥʠʝ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʫʢʨʝʧʣʷʝʪ ʠʤʤʫʥʠʪʝʪ ʠ ʟʜʦʨʦʚʴʝ ʧʪʠʮʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʥʦʨʤ ʢʦʨʤʣʝʥʠʷ ʥʘ 8-10%, ʫʚʝʣʠʯʝʥʠʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʧʨʠʚʝʩʦʚ ʥʘ 12-15% ʠ ʧʦʚʳʰʝʥʠʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʥʘ 3-5%. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʢʦʨʤʦʚʦʛʦ ʩʳʨʴʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʯʘʡʰʝʝ 

ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʳʨʴʝ ʧʨʦʭʦʜʠʪ ʦʙʷʟʘʪʝʣʴʥʫʶ ʪʝʨ-

ʤʦʦʙʨʘʙʦʪʢʫ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ, ʘ ʘʩʧʠʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʷʶʪ ʧʳʣʴ ʠ ʧʦ-

ʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ. ʂʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚʢʣʶʯʘʶʪ: 

1. ʇʨʝʮʠʟʠʦʥʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʜʦ ʟʘʜʘʥʥʦʡ ʬʨʘʢʮʠʠ (0,5-3 ʤʤ) ʩ ʧʦʤʦʱʴʶ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʜʨʦʙʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ; 

2. ɺʳʩʦʢʦʪʦʯʥʦʝ ʩʤʝʰʠʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 0,25%; 

3. ʑʘʜʷʱʫʶ ʪʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʨʘʢʨʘʩʥʳʭ ʫʩʪʘʥʦʚʦʢ; 

4. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʞʠʜʢʦʩʪʥʦʛʦ ʚʥʝʩʝʥʠʷ ʪʝʨʤʦʣʘʙʠʣʴʥʳʭ ʜʦʙʘʚʦʢ. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʧʨʦʮʝʩʩ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ, ʛʜʝ ʧʨʠʤʝʥʷʶʪʩʷ: ʵʢʩʪʨʫ-

ʜʝʨʳ-ʛʨʘʥʫʣʷʪʦʨʳ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʧʣʦʪʥʦʩʪʴʶ; ʤʛʥʦʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ; ʣʘʟʝʨʥʳʡ 

ʢʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʠʠ ʠ ʧʨʦʯʥʦʩʪʠ ʛʨʘʥʫʣ; ʚʘʢʫʫʤʥʘʷ ʧʨʦʧʠʪʢʘ ʬʝʨʤʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ.  

ʕʪʠ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʠʪʴ ʤʘʢʩʠʤʫʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʫʶ ʨʝ-

ʮʝʧʪʫʨʫ ʠ ʩʦʟʜʘʪʴ ʢʦʨʤʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ 

ʢʦʨʤʦʚ, ʫʣʫʯʰʘʷ ʠʭ ʫʩʚʦʷʝʤʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʵʪʦʛʦ ʚʣʠʷʥʠʷ: 

1. ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ. 

ɹʠʦʢʦʥʚʝʨʩʠʷ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʥʘʧʨʠʤʝʨ, ʩʦʝʚʦʛʦ ʰʨʦʪʘ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʚʠʪʘʤʠʥʦʚ 

ʚ ʢʦʨʤʝ. ʕʪʦ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪ ʫʩʚʦʷʝʤʦʩʪʴ ʢʦʨʤʘ ʠ ʩʥʠʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ. 

ʀʥʘʢʪʠʚʘʮʠʷ ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ: ʥʘʧʨʠʤʝʨ, ʚ ʩʦʝ ʫʩʪʨʘʥʷʝʪʩʷ ʚʣʠʷʥʠʝ ʠʥʛʠʙʠ-

ʪʦʨʦʚ ʪʨʠʧʩʠʥʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʙʝʣʢʦʚ. 

2. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. 

ʕʢʩʪʨʫʜʠʨʦʚʘʥʠʝ: ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʫʣʫʯʰʘʝʪʩʷ 

ʫʩʚʦʷʝʤʦʩʪʴ ʫʛʣʝʚʦʜʦʚ ʠ ʙʝʣʢʦʚ. ʅʘʧʨʠʤʝʨ, ʢʣʝʡʩʪʝʨʠʟʘʮʠʷ ʢʨʘʭʤʘʣʘ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʜʦ-

ʩʪʫʧʥʳʤ ʜʣʷ ʬʝʨʤʝʥʪʦʚ, ʘ ʨʘʟʨʫʰʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʦʙʣʝʛʯʘʝʪ ʧʝʨʝʚʘʨʠʚʘʥʠʝ. ʇʨʠ ʵʪʦʤ ʫʥʠ-

ʯʪʦʞʘʶʪʩʷ ʚʨʝʜʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʪʦʢʩʠʥʳ. 

ʇʨʦʧʘʨʠʚʘʥʠʝ ʠ ʧʣʶʱʝʥʠʝ: ʕʪʠ ʤʝʪʦʜʳ ʫʚʝʣʠʯʠʚʘʶʪ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʟʝʨʥʦ-

ʚʳʭ ʟʘ ʩʯʝʪ ʨʘʟʨʫʰʝʥʠʷ ʢʣʝʪʯʘʪʢʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʨʘʭʤʘʣʘ ʚ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʬʦʨʤʳ. 

3. ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʢʦʨʤʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʞʤʳʭʦʚ 

ʠʣʠ h ʨʦʪʦʚ) ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʦʣʶ ʜʦʨʦʛʠʭ ʟʝʨʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʟ ʧʦʪʝʨʠ ʧʠʪʘʪʝʣʴʥʦʡ 

ʮʝʥʥʦʩʪʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʙʦʪʢʠ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

4. ʋʣʫʯʰʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʊʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʢʦʨʤʦʚ (ʥʘʧʨʠʤʝʨ, ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ) ʫʣʫʯʰʘʶʪ ʚʢʫʩ ʠ ʘʨʦʤʘʪ 

ʢʦʨʤʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʝʛʦ ʧʦʝʜʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʤʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ. 

5. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʘ. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʦʣʥʦʨʘʮʠʦʥʥʳʝ ʩʤʝʩʠ, ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʳʝ ʧʦ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ (ʙʝʣʢʘʤ, ʫʛʣʝʚʦʜʘʤ, ʚʠʪʘʤʠʥʘʤ ʠ ʤʠ-

ʥʝʨʘʣʘʤ). ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʘ ʥʘ 10ï50% ʟʘ ʩʯʝʪ ʧʦʚʳʰʝ-

ʥʠʷ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

6. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʭʨʘʥʝʥʠʶ. 

ʅʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʥʘʧʨʠʤʝʨ, ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ) ʩʥʠʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʚ 

ʢʦʨʤʝ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʝʛʦ ʭʨʘʥʝʥʠʷ ʜʦ 6 ʤʝʩʷʮʝʚ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ. ʕʪʦ ʜʝʣʘʝʪ ʢʦʨʤʘ 

ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʭʨʘʥʝʥʠʠ 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʠ 

ʜʝʩʝʨʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩʪʘ-

ʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʣʶʜʝʡ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʯʪʦ ʧʨʦʚʦʮʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʘʣʠʤʝʥʪʘʨʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ: ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠ ʜʨʫʛʠʝ. 

 ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʳʤ ʘʢʪʘʤ, ʫʪʚʝʨʞʜʸʥʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ, ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʠ ʢʘʯʝʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʮʠʠ.  

ʉʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʟʘʤʝʥʝ ʩʘʭʘʨʘ ʥʘ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦ-

ʪʦʨʳʭ ʧʦʣʫʯʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴʩʷ ʢʘʢ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʝ [1-4]. 

ʇʦʵʪʦʤʫ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʭ ʜʝʩʝʨʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʚʳʨʘʱʝʥʥʦʛʦ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʜʝʩʝʨʪʘ, ʘ ʠʤʝʥʥʦ: ʪʳʢʚʘ (ʊʈ ʊʉ 021/2011), ʩʚʸʢʣʘ (ʊʈ ʊʉ 021/2011), ʰʠʧʦʚʥʠʢ (ɻʆʉʊ 1994-

93), ʷʡʮʦ ʢʫʨʠʥʦʝ (ʊʈ ʊʉ 021/2011), ʩʘʭʘʨ-ʧʝʩʦʢ (ʊʈ ʊʉ 021/2011), ʩʪʝʚʠʷ (ʊʈ ʊʉ 029/2012) 

[5-7]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʥʠʟʢʦʢʘʣʦʨʠʡʥʦʛʦ ʜʝʩʝʨʪʘ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʧʦʜʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʨʝʮʝʧʪʫʨʳ; 

3) ʦʪʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

4) ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʟʘʤʝʥʳ ʩʘʭʘʨʘ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʝʤ ʩʪʝʚʠʝʡ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝ-

ʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʨʝʮʝʧʪʫʨʳ, ʧʦʜʛʦʪʦʚʠʪʴ ʦʧʳʪʥʳʡ ʠ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʮʳ ʠ ʧʨʦʚʝʩʪʠ 

ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 4 ʵʪʘʧʘ: 

¶ 1-ʳʡ ʵʪʘʧ ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴ-

ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʥʦʩʠʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷ ʩʪʝʚʠʷ; 

¶ 2-ʦʡ ɻ ʪʘʧ ï ʧʦʜʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʣʦʢʘʣʴʥʳʤ ʜʣʷ ʜʘʥ-

ʥʦʛʦ ʨʝʛʠʦʥʘ; 

¶ 3-ʠʡ ʵʪʘʧ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʦʪʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ: ʘʢʪ ʦʪʨʘʙʦʪʢʠ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠ ʥʦʚʳʭ ʠ ʬʠʨʤʝʥʥʳʭ ʙʣʶʜ (ʠʟʜʝʣʠʡ), ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʢʘʣʴʢʫʣʷʮʠʦʥʥʘʷ ʢʘʨʪʳ 

ʥʘ ʜʝʩʝʨʪ; 
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¶ 4-ʳʡ ʵʪʘʧ ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʜʝʛʫʩʪʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʬʠʨʤʝʥʥʦʛʦ ʙʣʶʜʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ɻʆʉʊ 32691-2014 

çʋʩʣʫʛʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʬʠʨʤʝʥʥʳʭ ʠ ʥʦʚʳʭ ʙʣʶʜ ʠ ʠʟʜʝʣʠʡ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè [8]. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ɻʆʉʊ 31986-2012 

çʋʩʣʫʛʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʄʝʪʦʜ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè [9]. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʩʪʘʣʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʳ, ʚʳʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʥʠʟʢʦʢʘʣʦʨʠʡʥʦʛʦ ʜʝʩʝʨʪʘ (ʨʠʩ. 1). ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʠʤʧʣʝʢʩ-ʤʝ-

ʪʦʜʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʳ ʜʝʩʝʨʪʘ  

 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ 

ʦʙʨʘʟʮʦʚ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2 ï ʈʝʮʝʧʪʫʨʘ ʜʝʩʝʨʪʘ 

 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʪʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ (ʪʘʙ.1). ɹʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʪʨʠ ʦʧʳʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦ-

ʪʦʨʳʭ ʙʳʣʘ ʧʨʠʥʷʪʘ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʨʝʮʝʧʪʫʨʘ ʜʝʩʝʨʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʠʟʢʦʢʘʣʦʨʠʡʥʦʛʦ ʜʝʩʝʨʪʘ 

 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʩʘ ʈʝʟʫʣʴʪʘʪ 

1 2 3 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʪʳʢʚʝʥ-

ʥʦʛʦ ʤʫʩʩʘ 

ʊʳʢʚʫ ʦʯʠʱʘʶʪ, ʤʦʶʪ, ʨʝʞʫʪ ʤʝʣʢʠʤ 

ʢʫʙʠʢʦʤ ʠ ʧʨʠʧʫʩʢʘʶʪ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦ-

ʣʠʯʝʩʪʚʝ ʚʦʜʳ ʩʦ ʩʪʝʚʠʝʡ 15 ʤʠʥʫʪ.  

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʪʳʢʚʝʥ-

ʥʦʛʦ ʤʫʩʩʘ 

ʇʨʠʧʫʱʝʥʥʫʶ ʪʳʢʚʫ ʧʨʦʙʠʚʘʶʪ ʙʣʝʥ-

ʜʝʨʦʤ ʠ ʦʩʪʫʞʘʶʪ ʜʦ 50 . 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʪʳʢʚʝʥ-

ʥʦʛʦ ʤʫʩʩʘ 

ʂ ʪʳʢʚʝʥʥʦʤʫ ʧʶʨʝ ʜʦʙʘʚʣʷʶʪ ʞʝʣʪʦʢ, 

ʞʝʣʘʪʠʥ, ʤʘʩʩʫ ʚʟʙʠʚʘʶʪ ʤʠʢʩʝʨʦʤ. 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʮʝʩʩʘ ʈʝʟʫʣʴʪʘʪ 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʪʳʢʚʝʥ-

ʥʦʛʦ ʤʫʩʩʘ 

ʇʦʨʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʦʭʣʘʞʜʝʥʠʝ ʚ ʭʦʣʦ-

ʜʠʣʴʥʠʢʝ. 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʰʠʧʦʚ-

ʥʠʢʦ-ʩʚʝʢʦʣʴʥʦʛʦ ʞʝʣʝ 

ʉʚʸʢʣʫ ʤʦʶʪ, ʟʘʧʝʢʘʶʪ ʚ ʬʦʣʴʛʝ ʧʨʠ 

180  1 ʯʘʩ,  

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʰʠʧʦʚ-

ʥʠʢʦ-ʩʚʝʢʦʣʴʥʦʛʦ ʞʝʣʝ 

ʟʘʪʝʤ ʯʠʩʪʷʪ, ʧʨʦʙʠʚʘʶʪ ʙʣʝʥʜʝʨʦʤ ʠ 

ʧʦʣʫʯʝʥʥʦʝ ʧʶʨʝ ʢʠʧʷʪʷʪ ʩ ʧʨʦʙʠʪʳʤʠ 

ʷʛʦʜʘʤʠ ʰʠʧʦʚʥʠʢʘ ʠ ʩʪʝʚʠʝʡ 2 ʤʠ-

ʥʫʪʳ.  

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʰʠʧʦʚ-

ʥʠʢʦ-ʩʚʝʢʦʣʴʥʦʛʦ ʞʝʣʝ 

ɿʘʪʝʤ ʧʨʦʚʘʨʝʥʥʦʝ ʧʶʨʝ ʧʨʦʪʠʨʘʶʪ ʯʝ-

ʨʝʟ ʩʠʪʦ, ʧʨʦʙʠʚʘʶʪ ʩ ʞʝʣʘʪʠʥʦʤ, ʦʩʪʫ-

ʞʘʶʪ ʜʦ 30  ʠ ʧʦʨʮʠʦʥʠʨʫʶʪ ʚʪʦʨʳʤ 

ʩʣʦʝʤ ʢ ʟʘʩʪʳʚʰʝʤʫ ʪʳʢʚʝʥʥʦʤʫ ʤʫʩʩʫ. 

ɺʪʦʨʦʡ ʩʣʦʡ ʦʭʣʘʞʜʘʶʪ. 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʪʳʢʚʝʥ-

ʥʦʛʦ ʤʫʩʩʘ 

ʢʦʛʜʘ ʟʘʩʪʳʥʝʪ ʚʪʦʨʦʡ ʩʣʦʡ, ʪʨʝʪʴʠʤ 

ʩʣʦʝʤ ʟʘʣʠʚʘʶʪ ʦʩʪʘʚʰʠʡʩʷ ʤʫʩʩ ʠʟ 

ʪʳʢʚʳ. ʆʭʣʘʞʜʘʶʪ. 

 

ɼʝʢʦʨʠʨʦʚʘʥʠʝ ɹʝʣʦʢ ʩʦ ʩʪʝʚʠʝʡ ʚʟʙʠʚʘʶʪ ʜʦ ʧʠʢʦʚ ï 

ʵʪʠʤ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʙʝʣʢʦʚʳʤ 

ʢʨʝʤʦʤ ʫʢʨʘʰʘʶʪ ʜʝʩʝʨʪ. 

 

 

ʇʨʦʠʟʚʝʜʝʥʥʳʝ ʜʝʩʝʨʪʳ ʦʮʝʥʠʚʘʣʠʩʴ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʧʦʣʫʯʠʣ ʦʙʨʘʟʝʮ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʨʝ-

ʮʝʧʪʫʨʫ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷ ʩʪʝʚʠʷ. 
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ʈʠʩʫʥʦʢ 3 ï ʆʮʝʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷ ʚ ʨʝʮʝʧʪʫʨʝ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʢʘʣʦʨʠʡʥʦʩʪʴ ʛʦʪʦʚʦʛʦ ʜʝʩʝʨʪʘ (ʨʠʩ. 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 4 ï ʂʘʣʦʨʠʡʥʦʩʪʴ ʦʙʨʘʟʮʦʚ 

 

ɿɸʂʃʖʏɽʅʀɽ 
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ʥʘ 70%, ʯʪʦ ʧʦʟʚʦʣʠʪ ʝʛʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. 
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çʊʳʢʚʝʥʥʳʡ ʤʫʩʩ ʩ ʞʝʣʝ ʠʟ ʜʠʢʦʛʦ ʰʠʧʦʚʥʠʢʘè. 
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ʋɼʂ 664.9 

ʆʯʢʘʣʦʚ ɼ.ʆ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʉʊɸɺɸ ʀ ʉɺʆʁʉʊɺ ʂʆʃɹɸʉʓ ʂʋʈʀʅʆʁ  

ʉ ʄʀʅɼɸʃʔʅʆʁ ʄɸʉʉʆʁ 

 

ɼ. ʆ. ʆʯʢʘʣʦʚ, ʛʨ. 23-ʇʇ/ʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʆ. ʅ. ɸʥʦʭʠʥʘ  

 

ʈʘʟʨʘʙʦʪʢʘ ʠʟʜʝʣʠʡ ʠʟ ʤʷʩʘ ʧʪʠʮʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʣʠʪʠʢʠ ʩʠʩʪʝʤʳ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʦʪʨʘʞʝʥʥʦʡ  

ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ  

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ  

ʦʙʨʘʟʮʦʚ ʢʦʣʙʘʩʳ ʩ ʤʠʥʜʘʣʴʥʦʡ ʤʘʩʩʦʡ. ʇʨʠ ʦʮʝʥʢʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʣʠʯʠʝ ʚʦ ʚʢʫʩʝ ʠ ʪʝʢʩʪʫʨʝ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. ʂʦʣʙʘʩʘ ʩ ʙʦʣʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʥʜʘʣʴʥʦʡ ʤʘʩʩʳ ʠʤʝʣʘ ʙʦʣʝʝ ʨʳʭʣʫʶ ʪʝʢʩʪʫʨʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟ-

ʮʘʤʠ. 

 

ʄʷʩʥʳʝ ʠʟʜʝʣʠʷ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ ʦʭʚʘʪʳ-

ʚʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʨʳʥʢʝ. ʀʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʩʚʝʞʝʝ ʤʷʩʦ, 

ʟʘʤʦʨʦʞʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʠ ʛʦʪʦʚʳʝ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʙʣʶʜʘ, ʤʷʩʥʳʝ ʢʦʧʯʝ-

ʥʦʩʪʠ ʠ ʢʦʣʙʘʩʳ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʥʦʛʠʝ ʣʶʜʠ ʚʝʜʫʪ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʦʷʚ-

ʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʩʧʨʦʩ ʥʘ ʙʳʩʪʨʳʝ ʠ ʫʜʦʙʥʳʝ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʚʘʨʠʘʥʪʳ ʧʠʱʠ, ʥʘʧʨʠʤʝʨ, 

ʢʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʫ ʥʘʩʝʣʝʥʠʷ ʚʘʨʝʥʳʝ ʢʦʣ-

ʙʘʩʳ, ʷʚʣʷʶʱʠʝʩʷ ʣʠʜʝʨʘʤʠ ʧʨʦʜʘʞ ʚ ʛʨʫʧʧʝ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. ʆʜʥʘʢʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝ-

ʨʝʩʘ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʦʤʫ ʧʠʪʘʥʠʶ ʧʦʪʨʝʙʠʪʝʣʠ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ 

ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʩʦʩʪʘʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʠʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ.  

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ɺʘʞʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʶʪʩʷ 

ʙʝʣʢʠ, ʫʛʣʝʚʦʜʳ, ʞʠʨʳ, ʚʠʪʘʤʠʥʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʚʦʜʘ ʠ ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʳ. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʜʝʪʝʡ, ʚʟʨʦʩʣʳʭ, ʩʧʦʨʪʩʤʝʥʦʚ) ʠ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤʠ.  

ʄʷʩʦ ʢʫʨʠʮʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʯʘ-

ʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʚʘʨʝʥʦʛʦ ʢʦʣʙʘʩʥʦʛʦ 

ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ ʤʷʩʘ ʧʪʠʮʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ çʢʦʤʧʦʟʠʮʠʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷè ʚ ʪʝʭʥʦʣʦʛʠʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ï ʨʘʟʨʘʙʦʪʢʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʨʝʚʝʥʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɸʥʘʣʠʟ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʪʠʮʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʰʠ-

ʨʦʢʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠ-

ʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ [1].  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʘ-

ʥʠʝ ʚʠʪʘʤʠʥʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʠ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʞʠʨʝʥʠʷ, ʯʪʦ ʢʦʥʝʯʥʦ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʥʘʰ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ɺ ʩʪʘʪʴʷʭ 

ʧʦʜʥʠʤʘʶʪ ʚʦʧʨʦʩ ʦ ʩʥʠʞʝʥʠʠ ʢʘʣʦʨʠʡʥʦʩʪʠ ʧʨʦʜʫʢʪʘ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʶ-

ʜʝʡ, ʠʤʝʶʱʠʭ ʠʟʙʳʪʦʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʢʘʣʦʨʠʡʥʦ-

ʩʪʠ ʧʫʪʝʤ ʟʘʤʝʥʳ ʞʠʨʘ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ɺ ʦʜʥʦʡ ʠʟ ʩʪʘʪʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʥʘ ʞʠʨʘ 

ʢʫʨʠʮʳ ʥʘ ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ ʩʥʠʞʘʝʪ ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʥʘ 36 %. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʪʘʢ ʢʘʢ ʪʦʧʠʥʘʤʙʫʨʘ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʠʤʠʪʠʨʦʚʘʪʴ ʞʠʨ [2]. 
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ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʙʦʛʘʱʘʶʱʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʧʨʝʜʣʦ-

ʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʥʜʘʣʴʥʫʶ ʤʘʩʩʫ, ʠʤʝʶʱʫʶ ʙʦʛʘʪʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʇʨʦʝʢʪʠʨʫʝ-

ʤʳʡ ʧʨʦʜʫʢʪ ʙʫʜʝʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʥʘ ʚʦʩʧʦʣʥʝʥʠʝ ʜʝʬʠ-

ʮʠʪʘ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʦʡ ʧʨʦʜʫʢʪ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʥʦʚʳʭ ʧʦʢʫʧʘʪʝʣʝʡ. ɺ ʨʝʮʝʧʪʫʨʝ ʤʠʥʜʘʣʴʥʦʡ 

ʤʘʩʩʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʘʣʴʪʠʪʦʣ ï ʧʦʜʩʣʘʩʪʠʪʝʣʴ, ʩʪʘʙʠʣʠʟʘʪʦʨ ʠ ʵʤʫʣʴʛʘʪʦʨ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʣʘʜʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʚʥʦʩʠʤʳʝ ʜʦʙʘʚʢʠ ʥʝ ʜʦʣʞʥʳ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʚʢʫʩ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʙʘʩʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʢʫʨʠʥʦʛʦ ʤʷʩʘ ʠ ʤʠʥʜʘʣʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɿʘʜʘʯʠ: 

1) ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ; 

2) ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ;  

3) ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ. 

ʂʫʨʠʮʘ ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʤʷʩʘ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳ-

ʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ. ʂʫʨʠʥʦʝ ʤʷʩʦ ʣʝʛʢʦ ʧʝʨʝʚʘʨʠʚʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʠ ʩʪʘʙʠ-

ʣʠʟʠʨʫʝʪ ʚʝʩ. ʆʜʥʘʢʦ ʜʚʘ ʚʠʜʘ ʢʫʨʠʥʦʛʦ ʤʷʩʘ (ʙʝʣʦʝ ʠ ʪʝʤʥʦʝ) ʨʘʟʣʠʯʘʶʪʩʷ ʢʘʢ ʧʦ ʭʠʤʠʯʝ-

ʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʪʘʢ ʠ ʧʦ ʩʚʦʡʩʪʚʘʤ. ʄʷʩʦ ʢʫʨʠʮʳ ʙʦʛʘʪʦ ʙʝʣʢʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʴ-

ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʆʥʦ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʣʝʛʢʦ ʫʩʚʦʷʝʤʦʛʦ ʞʝʣʝʟʘ, ʬʦʩʬʦʨʘ, 

ʚʠʪʘʤʠʥʦʚ ʈʈ, ɺ2, ɺ6, ɺ12. ʆʜʥʘ ʧʦʨʮʠʷ ʤʷʩʘ ʢʫʨʠʮʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʤ 

ʩʫʪʦʯʥʦʡ ʥʦʨʤʦʡ ʚʠʪʘʤʠʥʘ ʈʈ, ʜʝʬʠʮʠʪ ʢʦʪʦʨʦʛʦ ʚʳʟʳʚʘʝʪ ʘʚʠʪʘʤʠʥʦʟ, ʥʘʨʫʰʝʥʠʝ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʝʨʚʥʳʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʠʥʪʝʣʣʝʢʪʘ. 

ʄʠʥʜʘʣʴ ʠʟʜʘʚʥʘ ʩʠʤʚʦʣʠʟʠʨʦʚʘʣ ʥʘʜʝʞʜʫ, ʚʦʟʨʦʞʜʝʥʠʝ ʠ ʫʜʘʯʫ [3]. ʉʣʘʜʢʠʡ ʤʠʥ-

ʜʘʣʴ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʥʜʘʣʴʥʦʡ ʤʘʩʩʳ, ʙʦʛʘʪ ʙʝʣʢʘʤʠ, ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʞʠ-

ʨʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ ɺ, ɽ, ʂ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 1000 ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʧʫʙ-

ʣʠʢʦʚʘʥʥʦʤʫ ʚ 2015 ʛʦʜʫ, ʤʠʥʜʘʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦ çʧʠʪʘʪʝʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠè 

(nutritional fitness), ʪʦ ʝʩʪʴ ʧʦ ʩʦʩʪʘʚʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝ-

ʥʠʷ ʝʞʝʜʥʝʚʥʳʭ ʥʫʞʜ [4]. 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʩʳʨʴʷ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʙʨʘʟʮʦʚ ʚʘʨʝʥʦʡ ʢʦʣ-

ʙʘʩʳ ʷʚʣʷʝʪʩʷ ʬʘʨʰ ʢʫʨʠʥʳʡ ʠ ʤʠʥʜʘʣʴʥʘʷ ʤʘʩʩʘ ʩ ʤʘʣʴʪʠʪʦʣʦʤ. ʄʠʥʜʘʣʴʥʫʶ ʤʘʩʩʫ ʜʦʙʘʚ-

ʣʷʣʠ ʢ ʬʘʨʰʫ ʢʫʨʠʥʦʤʫ ʚ ʨʘʟʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ.  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʘʭ 1 ï 4. ʉʪʦʣʙʝʮ çʧʨʦʮʝʥʪ 

ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠè ʚ ʪʘʙʣʠʮʘʭ ʧʦʢʘʟʳʚʘʝʪ, ʥʘ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ 100 ʛʨʘʤʤ ʢʫʨʠʮʳ ʠʣʠ 

ʤʠʥʜʘʣʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʫʪʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ.  

 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚ ʤʷʩʘ ʢʫʨʠʮʳ ʠ ʤʠʥʜʘʣʷ [5, 6]  

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʉʦʜʝʨʞʘʥʠʝ ʚ 100 ʛʨʘʤʤʘʭ 

ʢʫʨʠʮʳ ʤʠʥʜʘʣʷ 

ɺʦʜʘ, ʛ 62,6 4,0 

ɹʝʣʦʢ, ʛ 18,2 18,6 

ɾʠʨ, ʛ 18,4 53,7 

ʋʛʣʝʚʦʜʳ, ʛ 0 13,0 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʛ 0,9 2,5 

ʍʦʣʝʩʪʝʨʠʥ, ʤʛ 80 0 

ʂʣʝʪʯʘʪʢʘ, ʛ 0 7 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 238 609 
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ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ [5, 6]  

 

ɺʠʪʘʤʠʥʳ 

ʍʠʤʠʯʝ-

ʩʢʦʝ ʥʘʟʚʘ-

ʥʠʝ 

ʂʫʨʠʮʘ ʄʠʥʜʘʣʴ 

ʉʦʜʝʨʞʘʥʠʝ 

ʚ 100 ʛʨʘʤ-

ʤʘʭ 

ʇʨʦʮʝʥʪ ʩʫ-

ʪʦʯʥʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ 

ʚ 100 ʛʨʘʤ-

ʤʘʭ 

ʇʨʦʮʝʥʪ ʩʫ-

ʪʦʯʥʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ 

ɺʠʪʘʤʠʥ ɸ, ʤʢʛ ʨʝʪʠʥʦʣʦ-

ʚʳʡ ʵʢʚʠ-

ʚʘʣʝʥʪ 

72  7 3  0 

ɺʠʪʘʤʠʥ B1, ʤʛ ʪʠʘʤʠʥ 
0,07  5 0,25  17 

ɺʠʪʘʤʠʥ B2, ʤʛ ʨʠʙʦʬʣʘ-

ʚʠʥ 
0,15  8 0,65  36 

ɺʠʪʘʤʠʥ ʉ, ʤʛ 
ʘʩʢʦʨʙʠʥʦ-

ʚʘʷ ʢʠʩʣʦʪʘ 
0 0 1,5  2 

ɺʠʪʘʤʠʥ E, ʤʛ ʪʦʢʦʬʝʨʦʣ 0,5  5 24,6  246 

ɺʠʪʘʤʠʥ B3 

(PP), ʤʛ 

ʥʠʘʮʠʥ 
12,5  63 6,2  31 

ɺʠʪʘʤʠʥ B4, ʤʛ ʭʦʣʠʥ 
76  15 52,1  10 

ɺʠʪʘʤʠʥ B5, ʤʛ ʧʘʥʪʦʪʝʥʦ-

ʚʘʷ ʢʠʩʣʦʪʘ 
0,76  15 0,4  8 

ɺʠʪʘʤʠʥ B6, ʤʛ ʧʠʨʠʜʦʢ-

ʩʠʥ 
0,52  26 0,3  15 

ɺʠʪʘʤʠʥ B9, ʤʢʛ ʬʦʣʠʝʚʘʷ 

ʢʠʩʣʦʪʘ 

4,3  1 
40  10 

ɺʠʪʘʤʠʥ H, ʤʢʛ ʙʠʦʪʠʥ 10  20 
- - 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ [5, 6]  

 

ʄʠʥʝʨʘʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ 

ʂʫʨʠʮʘ ʄʠʥʜʘʣʴ 

ʉʦʜʝʨʞʘʥʠʝ ʚ 

100 ʛʨʘʤʤʘʭ 

ʇʨʦʮʝʥʪ ʩʫʪʦʯʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ 

ʚ 100 ʛʨʘʤ-

ʤʘʭ 

ʇʨʦʮʝʥʪ ʩʫ-

ʪʦʯʥʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ 

ʂʘʣʠʡ, ʤʛ 194  8 748  30 

ʂʘʣʴʮʠʡ, ʤʛ 16  2 273 ʛ 27 

ʄʘʛʥʠʡ, ʤʛ 18  5 234 ʛ 59 

ʌʦʩʬʦʨ, ʤʛ 165  17 473  47 

ʅʘʪʨʠʡ, ʤʛ 70  5 10  1 

ɾʝʣʝʟʦ, ʤʛ 1,6  11 4,2  30 

ʁʦʜ, ʤʢʛ 6  4 2  1 

ʎʠʥʢ, ʤʛ 2,06  17 2,12  18 

ʉʝʣʝʥ, ʤʢʛ - - 2,5  5 

ʄʝʜʴ, ʤʢʛ 80  8 140  14 

ʉʝʨʘ, ʤʛ 186  19 178  18 

ʌʪʦʨ, ʤʢʛ 130  3 91  2 

ʍʨʦʤ, ʤʢʛ 9  18 - - 

ʄʘʨʛʘʥʝʮ, ʤʛ 0,02  1 1,92  96 
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ʊʘʙʣʠʮʘ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ [5, 6]  

 

ʅʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦ-

ʢʠʩʣʦʪʳ 

ʂʫʨʠʮʘ ʄʠʥʜʘʣʴ 

ʉʦʜʝʨʞʘʥʠʝ 

ʚ 100 ʛʨʘʤ-

ʤʘʭ 

ʇʨʦʮʝʥʪ ʩʫ-

ʪʦʯʥʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ ʚ 

100 ʛʨʘʤʤʘʭ 

ʇʨʦʮʝʥʪ ʩʫ-

ʪʦʯʥʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ 

ʊʨʠʧʪʦʬʘʥ, ʤʛ 290  116 130  52 

ʀʟʦʣʝʡʮʠʥ, ʤʛ 690  35 670  34 

ɺʘʣʠʥ, ʤʛ 880  25 940  27 

ʃʝʡʮʠʥ, ʤʛ 1410  28 1280  26 

ʊʨʝʦʥʠʥ, ʤʛ 890  159 480  86 

ʃʠʟʠʥ, ʤʛ 1590  99 470  29 

ʄʝʪʠʦʥʠʥ, ʤʛ 470  36 480  37 

ʌʝʥʠʣʘʣʘʥʠʥ, ʤʛ 740  37 990  50 

ɸʨʛʠʥʠʥ, ʤʛ 1230  25 2190  44 

ɻʠʩʪʠʜʠʥ, ʤʛ 490  33 480  32 

 

ɺʳʨʘʙʦʪʢʫ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʚʘʨʝʥʳʭ ʢʦʣ-

ʙʘʩ. ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʘ ʨʝʮʝʧʪʫʨʘ ʚʘʨʝʥʦʡ ʢʦʣʙʘʩʳ ʠʟ ʤʷʩʘ ʧʪʠʮʳ. ʄʠʥʜʘʣʴʥʫʶ ʤʘʩʩʫ ʚʥʦʩʠʣʠ 

ʚ ʩʠʩʪʝʤʫ, ʟʘʤʝʥʷʷ ʞʠʨʦʚʦʡ ʢʦʤʧʦʥʝʥʪ.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʪ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʦʩʪʴ ʧʨʦʜʘʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʵʪʦʤʫ ʥʘʜʦ ʦʧʨʝʜʝʣʠʪʴ ʥʨʘʚʠʪʩʷ ʧʨʦʜʫʢʪ ʠʣʠ ʥʝʪ.  

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʟʘʧʘʭ, ʚʢʫʩ ʢʦʥʩʠʩʪʝʥʮʠʶ) ʦʧʨʝ-

ʜʝʣʷʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʝʛʫʩʪʘʮʠʠ. ʆʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Excel. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠʥʠʤʘʣʘʩʴ 0,95 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʥʝ ʙʦʣʝʝ 0,05. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʢʘʬʝʜʨʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʌɻɹʆʋ 

ɺʆ çʂɻʊʋè. ɺʠʜ ʦʙʨʘʟʮʘ ʥʘ ʨʘʟʨʝʟʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ, ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ï ʚ ʪʘʙʣʠʮʝ 5.  

 

 
 

ʈʠʩʫʥʦʢ ï ɺʠʜ ʥʘ ʨʘʟʨʝʟʝ ʢʦʣʙʘʩʳ ʢʫʨʠʥʦʡ ʩ ʤʠʥʜʘʣʴʥʦʡ ʤʘʩʩʦʡ  
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ʊʘʙʣʠʮʘ 5 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʙʘʩʳ ʢʫʨʠʥʦʡ  

ʩ ʤʠʥʜʘʣʴʥʦʡ ʤʘʩʩʦʡ  

 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʍʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ 

ɺʥʝʰʥʠʡ ʚʠʜ ɺ ʚʠʜʝ ʙʘʪʦʥʘ, ʩʣʝʛʢʘ ʙʣʝʩʪʠʪ, ʙʝʟ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ, ʥʘ ʨʘʟʨʝʟʝ 

ʚʠʜʥʳ ʢʨʫʧʠʥʢʠ ʤʠʥʜʘʣʷ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʋ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ï ʤʷʛʢʘʷ 

ɺʢʫʩ ʉʚʦʡʩʪʚʝʥʥʳʡ ʢʫʨʠʥʦʡ ʢʦʣʙʘʩʝ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ 

ʎʚʝʪ ɹʝʣʦ-ʢʨʝʤʦʚʳʡ 

ɿʘʧʘʭ ɺ ʛʦʪʦʚʦʤ ʚʠʜʝ ï ʩʚʦʡʩʪʚʝʥʥʳʡ ʢʫʨʠʥʦʡ ʢʦʣʙʘʩʝ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʦʜʳ, % 67,4 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʭʣʦʨʠ-

ʩʪʦʛʦ ʥʘʪʨʠʷ, %  
1,6 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʧʨʦʙʠʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʣʙʘʩʳ 

ʢʫʨʠʥʦʡ ʩ ʤʠʥʜʘʣʴʥʦʡ ʤʘʩʩʦʡ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝʮʝʧʪʫʨʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʢʦʣʙʘʩʳ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʥʘ 

ʚʘʨʝʥʳʝ ʢʦʣʙʘʩʳ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʝʙʦʣʴʰʦʡ 

ʩʣʘʜʦʩʪʠ, ʦʪʤʝʯʝʥʥʦʡ ʜʝʛʫʩʪʘʪʦʨʘʤʠ, ʠ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝ-

ʩʪʚʘ ʤʠʥʜʘʣʴʥʦʡ ʤʘʩʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʤʠʥʜʘʣʴʥʦʡ ʤʘʩʩʳ 

ʚ ʮʝʣʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʫʨʠʥʦʡ ʢʦʣʙʘʩʳ, ʠ ʪʨʝ-

ʙʫʝʪ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʎʠʨʫʣʴʥʠʯʝʥʢʦ ʃ.ɸ., ʀʥʥʦʚʘʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʘ ʧʪʠʮʳ: ʙʠʟʥʝʩ-ʤʦ-

ʜʝʣʴ ʠ ʧʫʪʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ // ɺʝʩʪʥʠʢ ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʙʠʦʧʨʦʜʫʢʮʠʠ ̄ 1 (4), 2016, 

ʉ. 80-86 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://vestnik.susu.ru/food/article/view/4774?ysclid=mc1ya145yq935619823 

2. ʍʘʪʢʦ ɿ.ʅ., ʐʠʨʦʢʦʚʘ ɸ.ʉ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʣʠʥʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ 
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ï URL: https://pmc.ncbi.nlm.nih.gov/articles/PMC4359127/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.04.2025) 
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ʋɼʂ 636.4.082 

ʇʝʥʥʝʨ ɼ.ʅ. 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʈɽʇʈʆɼʋʂʊʀɺʅʓʍ ʂɸʏɽʉʊɺ ʉɺʀʅʆʄɸʊʆʂ  

ɺ ʋʉʃʆɺʀʗʍ ʂʈʋʇʅʆɻʆ ʉɺʀʅʆɺʆɼʏɽʉʂʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ 

 

ɼ. ʅ. ʇʝʥʥʝʨ, ʛʨ 21-ɿʊ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ɸ. ɺ. ʉʝʣʠʚʘʥʦʚʘ 

 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘ ʩʚʠʥʦʤʘʪʦʢ ʥʘ ʢʣʶʯʝʚʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ, 

ʪʘʢ ʢʘʢ ʵʪʦ ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʦʩʷʪ ʚʳʩʦʢʦʛʦ ʢʘʯʝ-

ʩʪʚʘ. ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʩʚʠʥʦʤʘʪʦʢ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʚ ʢʦʪʦʨʳʡ ʩʚʠʥʦʤʘʪʢʘ ʧʦʨʦʜʳ ʣʘʥ-

ʜʨʘʩ ʜʦʩʪʠʛʘʝʪ ʧʠʢʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

ʤʥʦʛʦʧʣʦʜʠʝ, ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʠ ʛʥʝʟʜʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʧʨʠ ʦʪʲʸʤʝ ʚ 21 ʜʝʥʴ,  

ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ.  

 

ʉʚʠʥʴʠ ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ (ʈʠʩ.1) ʦʙʣʘʜʘʶʪ ʢʨʝʧʢʠʤ ʪʝʣʦʩʣʦʞʝʥʠʝʤ, ʫ ʥʠʭ ʭʦʨʦʰʠʝ 

ʤʷʩʥʳʝ ʬʦʨʤʘʤʠ, ʫʜʣʠʥʝʥʥʳʡ ʢʦʨʧʫʩ, ʧʣʦʪʥʳʝ ʠ h ʠʨʦʢʠʝ ʦʢʦʨʦʢʘ, ʥʝʙʦʣʴʰʘʷ ʛʦʣʦʚʘ ʩ ʙʦʣʴ-

ʰʠʤʠ ʜʣʠʥʥʳʤʠ ʫʰʘʤʠ, ʥʦ ʤʷʩʠʩʪʘʷ ʪʦʣʩʪʘʷ ʰʝʷ. ʉʚʠʥʦʤʘʪʢʠ ʵʪʦʡ ʧʦʨʦʜʳ ʜʦʩʪʠʛʘʶʪ 200ï

220 ʢʛ. ʉʨʝʜʥʷʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʩʚʠʥʦʤʘʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 10ï14 ʧʦʨʦʩʷʪ ʟʘ ʦʧʦʨʦʩ, ʧʨʠ ʵʪʦʤ 

ʤʘʩʩʘ ʧʦʪʦʤʩʪʚʘ ʚ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 5 ʜʦ 6 ʢʛ. ʂ ʪʨʝʭʤʝʩʷʯʥʦʤʫ ʚʦʟʨʘʩʪʫ 

ʤʘʩʩʘ ʧʦʨʦʩʷʪ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100 ʢʛ. ɺ ʛʦʜ ʦʪ ʦʜʥʦʡ ʩʚʠʥʦʤʘʪʢʠ ʧʦʣʫʯʘʶʪ ʦʢʦʣʦ 2ï2,5 ʪʦʥʥ 

ʩʚʠʥʠʥʳ. ɼʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʜʜʝʨʞʘʥʠʝʤ ʦʧ-

ʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʦʤʝʱʝʥʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ. 

ʈʘʮʠʦʥ ʩʚʠʥʦʤʘʪʦʢ ʚʢʣʶʯʘʝʪ ʟʝʨʥʦʚʳʝ ʠ ʟʝʣʝʥʳʝ ʢʦʨʤʘ, ʦʚʦʱʠ, ʩʠʣʦʩ, ʧʨʦʜʫʢʪʳ ʤʷʩʦʢʦʩʪ-

ʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʆʩʥʦʚʥʦʡ ʤʘʪʦʯʥʳʡ ʩʦʩʪʘʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʨʝʧʢʦʡ ʢʦʥʩʪʠʪʫʮʠʝʡ ʠ ʧʦʚʳʰʝʥ-

ʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ. ʆʩʥʦʚʥʳʝ ʩʚʠʥʦʤʘʪʢʠ ï ɻ ʪʦ ʣʫʯʰʘʷ ʯʘʩʪʴ ʚʩʝʛʦ ʤʘʪʦʯʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʧʦ 

ʟʜʦʨʦʚʴʶ ʠ ʢʦʥʩʪʠʪʫʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʫʨʦʚʥʶ ʧʣʦʜʦʚʠʪʦʩʪʠ. 

ɽʞʝʛʦʜʥʦ ʚ ʭʦʟʷʡʩʪʚʘʭ 30ï40% ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʚʳʙʨʘʢʦʚʳʚʘʶʪ ʠ ʟʘʤʝʥʷʶʪ ʤʦ-

ʣʦʜʳʤʠ. ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʘʜʘʭ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʘʪʦʢ ʠʩ-

ʧʦʣʴʟʫʶʪ 2,5ï3 ʛʦʜʘ, ʪ. ʝ. ʜʦ ʚʦʟʨʘʩʪʘ 4,5 ʣʝʪ. [1] 

 
ʈʠʩʫʥʦʢ 1 ï ʉʚʠʥʦʤʘʪʢʘ ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ 
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ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʦʣʦʯʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ. ɺ ʤʦʣʦʢʝ ʩʚʠʥʦʤʘʪʢʠ ʩʦʜʝʨʞʠʪʩʷ: 

6,2% ʙʝʣʢʘ, 6,5% ʞʠʨʘ, 5,2% ʩʘʭʘʨʘ, 1,1% ʟʦʣʳ. ɽʛʦ ʙʦʣʴʰʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʠ ʤʝʜʠ, ʠʟ-ʟʘ ʯʝʛʦ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 

ʨʘʙʦʪʳ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʚʦʜʠʪʴ ʠʥʲʝʢʮʠʶ 

ʞʝʣʝʟʘ ʥʦʚʦʨʦʞʜʝʥʥʳʤ.  ʇʦʩʣʝ ʦʧʦʨʦʩʘ ʩʚʠʥʦʤʘʪʢʘ ʢʦʨʤʠʪ ʧʦʨʦʩʷʪ ʜʦ 25 ʨʘʟ ʚ ʩʫʪʢʠ, ʘ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ 12ï14 ʨʘʟ. ɺ ʩʨʝʜʥʝʤ, ʟʘ ʣʘʢʪʘʮʠʦʥʥʳʡ ʦʪ ʩʚʠʥʦʤʘʪʢʠ ʧʦʣʫʯʘʶʪ 300-350 ʢʛ ʤʦ-

ʣʦʢʘ, ʦʪ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ï 500-550 ʢʛ. ɼʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʡ ʤʦʣʦʯʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʫʪʝʤ ʚʟʚʝʰʠʚʘʥʠʷ ʧʦʜʩʦʩʥʦʡ ʩʚʠʥʦʤʘʪʢʠ ʜʦ ʠ ʧʦʩʣʝ ʩʦʩʘʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʜʘʠʚʘ-

ʥʠʷ ʤʦʣʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʠʥʲʝʢʮʠʡ ʦʢʩʠʪʦʮʠʥʘ, ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ 

ʣʘʢʪʘʮʠʶ. ʅʘ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʸʤ ʚʟʚʝʰʠʚʘʥʠʷ ʛʥʝʟʜʘ ʜʦ ʠ 

ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ. [2]  

ʄʥʦʛʦʧʣʦʜʠʝ ʦʮʝʥʠʚʘʶʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʞʠʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʚ ʢʘʞʜʦʤ ʦʧʦʨʦʩʝ. 

ɸ ʚ ʧʣʦʜʦʚʠʪʦʩʪʠ ʤʘʪʦʢ ʫʯʠʪʳʚʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ, ʚʢʣʶʯʘʷ ʞʠʚʳʭ, ʤʝʨʪʚʦ-

ʨʦʞʜʝʥʥʳʭ ʠ ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ. [2] 

ʂʨʫʧʥʦʧʣʦʜʥʦʩʪʴ ï ʵʪʦ ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ ʧʦʨʦʩʝʥʢʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʫʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʧʦʨʦʩʝʥʢʘ, ʣʠʙʦ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʦʙʱʝʡ ʤʘʩʩʳ 

ʛʥʝʟʜʘ ʥʘ ʦʙʱʝʝ ʯʠʩʣʦ ʨʦʜʠʚʰʠʭʩʷ ʧʦʨʦʩʷʪ. ʂʨʫʧʥʦʧʣʦʜʥʦʩʪʴ ï ʚʘʞʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ, ʦʥ ʦʪʨʘʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʞʠʚʦʪʥʳʭ ʢʘʢ ʚ ʵʤʙʨʠʦʥʘʣʴʥʳʡ, 

ʪʘʢ ʠ ʚ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʳʡ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ. [3,4] 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ ʩʚʠʥʦʚʦʜʩʪʚʘ ʠʤʝʝʪ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ. 

ɺ ʥʦʨʤʝ ʫʨʦʚʝʥʴ ʦʪʭʦʜʘ ʧʦʨʦʩʷʪ ʩ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʜʦ ʜʚʫʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 10-12 %.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʡ ʮʝʥʥʦʩʪʠ ʩʚʠʥʦʤʘʪʦʢ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʮʝʥʠʚʘʝʪʩʷ 

ʤʥʦʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʩʚʠʥʦʤʘʪʢʠ (ʂʇɺʂ): 

(3) 

˗˜ˏ˗  ρȟρˢ πȟσˢ σȟσˢ πȟσυ  s

ʛʜʝ 1 ï ʤʥʦʛʦʧʣʦʜʠʝ, ʛʦʣ.; ʍ2 ï ʤʦʣʦʯʥʦʩʪʴ, ʢʛ; ʍ3 ïʢʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ, 

ʛʦʣ.; ʍ4 ï ʤʘʩʩʘ ʛʥʝʟʜʘ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʝʤʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠʶ ʚʦʟʨʘʩʪʘ ʩʚʠʥʦʤʘʪʦʢ ʥʘ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʛʨʫʧʧʘ ʩʚʠʥʦʤʘʪʦʢ 

ʧʦʨʦʜʳ ʣʘʥʜʨʘʩ. ʇʦ ʢʘʞʜʦʡ ʩʚʠʥʦʤʘʪʢʝ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʤʥʦʛʦʧʣʦʜʠʝ, 

ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ ʧʦʨʦʩʷʪ, ʤʘʩʩʘ ʛʥʝʟʜʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʤʦʣʦʯʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ (ʤʘʩʩʘ ʛʥʝʟʜʘ 

ʧʨʠ ʦʪʲʝʤʝ ʚ 21 ʜʝʥʴ) ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ.  ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʜʘʥʥʳʝ ʦ ʛʨʫʧʧʝ 

ʞʠʚʦʪʥʳʭ ʠʟ 10 ʛʦʣʦʚ 1-ʛʦ, 4-ʛʦ ʠ 6-ʛʦ ʦʧʦʨʦʩʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʫʯʝ-

ʪʦʤ ʠʭ ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʚʨʝʤʝʥʠ ʩʣʫʯʢʠ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝ ʠʟʤʝʥʷʣʠʩʴ: ʜʚʫʢʨʘʪʥʦʝ 

ʢʦʨʤʣʝʥʠʝ ʢʦʤʙʠʢʦʨʤʘʤʠ; ʧʦʝʥʠʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʧʦʠʣʦʢ, ʚ ʚʦʣʶ. ʆʩʝʤʝʥʝʥʠʝ ʧʦʩʪ-

ʮʝʨʚʠʢʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʚʚʝʜʝʥʠʝʤ ʢʘʪʝʪʝʨʘ (ʈʠʩ.2) ʚ ʰʝʡʢʫ ʤʘʪʢʠ.  

  
ʈʠʩʫʥʦʢ 2 ï ʂʘʪʝʪʝʨʳ ʜʣʷ ʦʩʝʤʝʥʝʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʧʦʩʪ-ʮʝʨʚʠʢʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. 
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ʉʫʧʦʨʦʩʥʳʝ ʩʚʠʥʦʤʘʪʢʠ ʩʦʜʝʨʞʘʣʠʩʴ ʛʨʫʧʧʦʡ ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʙʝʪʦʥʥʳʤ ʧʦʣʦʤ ʩ ʨʝ-

ʰʸʪʢʘʤʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʘʚʦʟʘ ʚ ʥʘʚʦʟʥʳʝ ʢʘʥʘʣʳ. ɿʘ 7 ʜʥʝʡ ʜʦ ʦʧʦʨʦʩʘ ʞʠʚʦʪʥʳʭ ʧʝʨʝʚʦʜʠʣʠ 

ʚ ʧʦʤʝʱʝʥʠʝ ʩ ʱʝʣʝʚʳʤʠ ʧʣʘʩʪʠʢʦʚʳʤʠ ʧʦʣʘʤʠ, ʛʜʝ ʦʥʠ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʪʘʥʢʘʭ ʜʦ ʢʦʥʮʘ ʧʦʜʩʦʩʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʡ ʜʣʠʣʩʷ 21 ʜʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

ʊʘʙʣʠʮʘ 1 ʦʪʨʘʞʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʳʡ ʧʨʦʜʫʢʪʠʚ-

ʥʳʡ ʦʧʦʨʦʩ ï ʯʝʪʚʸʨʪʳʡ: ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ 1,31 ʢʛ ʤʥʦʛʦʧʣʦʜʠʝ 14,2; ʧʨʦʪʠʚ 12,7 ʠ 13,4 ʚ 

ʧʝʨʚʳʡ ʠ ʰʝʩʪʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʛʦ ʤʥʦʛʦʧʣʦʜʠʷ ʠ ʢʨʫʧʥʦ-

ʧʣʦʜʥʦʩʪʠ ʤʘʩʩʘ ʛʥʝʟʜʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚ ʯʝʪʚʸʨʪʳʡ ʦʧʦʨʦʩ ʪʦʞʝ ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʚʳʡ ʠ ʰʝ-

ʩʪʦʡ;  

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʅʦʤʝʨ ʦʧʦʨʦʩʘ 

1 4 6 

ʄʥʦʛʦʧʣʦʜʠʝ 12,7Ñ0,82 14,2Ñ1,14 13,4Ñ0,84 

ʄʘʩʩʘ 1 ʧʦʨʦʩʸʥʢʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʢʛ 1,26Ñ0,08 1,31Ñ0,07 1,23Ñ0,05 

ʄʘʩʩʘ ʛʥʝʟʜʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʢʛ 15,96Ñ1,04 18,64Ñ1,54 16,46Ñ0,79 

 

ʊʘʙʣʠʮʘ 2 ʦʪʨʘʞʘʝʪ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʯ-

ʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ ʚ ʧʝʨʠʦʜ ʯʝʪʚʝʨʪʦʛʦ ʦʧʦʨʦʩʘ ʙʳʣʘ ʚʳʰʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʚʠ-

ʥʦʤʘʪʦʢ ʧʝʨʚʦʛʦ ʠ ʰʝʩʪʦʛʦ ʦʧʦʨʦʩʦʚ, ʠ ʜʦʩʪʠʛʣʘ 75,78 ʢʛ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʨʦʩʪ ʧʦʨʦʩʷʪ, ʢʦʪʦʨʳʝ ʚ 21 ʜʝʥʴ ʠʤʝʣʠ ʩʨʝʜʥʶʶ ʤʘʩʩʫ 6,1 ʢʛ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʦʩʪ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ʅʦʤʝʨ ʦʧʦʨʦʩʘ 

1 4 6 

ʄʘʩʩʘ ʧʦʨʦʩʝʥʢʘ ʚ 21 ʜʝʥʴ, ʢʛ 5,8Ñ0,34 6,1Ñ0,35 5,6Ñ0,22 

ʄʘʩʩʘ ʛʥʝʟʜʘ ʚ 21 ʜʝʥʴ, ʢʛ 63,63Ñ6,28 75,78Ñ5,92 63,75Ñ4,52 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʨʦʩʷʪ ʧʨʠ ʦʪʲʸʤʝ, ʛʦʣ 11Ñ1,15 12,4Ñ0,97 11,4Ñ0,84 

ʉʦʭʨʘʥʥʦʩʪʴ, % 86,5 87,5 85,2 

 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ: 

1. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʚʠʥʦʤʘʪʢʠ ʜʦʩʪʠ-

ʛʘʶʪ ʢ ʯʝʪʚʸʨʪʦʤʫ ʦʧʦʨʦʩʫ.  

2. ʂ ʰʝʩʪʦʤʫ ʦʧʦʨʦʩʫ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʥʦʛʦʧʣʦʜʠʷ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʩʷʪ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʷʤ ʞʠʚʦʡ ʤʘʩʩʳ ʛʥʝʟʜʘ.  

3. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʩʨʦʢ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʦʤʘʪʦʢ ʚ ʭʦʟʷʡʩʪʚʝ ï 5 ʣʝʪ, ʪʘʢ ʢʘʢ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

4. ʆʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ: 2-3 ʛʦʜʘ ï 50%, 3-4 ʛʦʜʘ ï 

35%, ʩʪʘʨʰʝ 4 ʣʝʪ ï 15%.  
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5. ʊʘʢ ʢʘʢ ʥʘ ʧʦʞʠʟʥʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʚʠʥʦʤʘʪʦʢ ʣʶʙʦʡ ʧʦʨʦʜʳ ʧʦʤʠʤʦ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚʣʠʷʝʪ ʝʱʸ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩ-

ʧʝʯʠʪʴ ʞʠʚʦʪʥʳʤ ʧʦʣʥʦʮʝʥʥʦʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʢʦʨʤʣʝ-

ʥʠʝ ʠ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʩʪʨʦʛʠʡ ʧʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʛʨʘʤʦʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ 
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ʐʝʚʭʫʞʝʚ. ï 3-ʝ ʠʟʜ., ʩʪʝʨ. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ : ʃʘʥʴ, 2025. ï 300 ʩ.  
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ʥʦʛʨʘʬʠʷ / ʅ. ɺ. ɽʚʜʦʢʠʤʦʚ. ï ʏʝʙʦʢʩʘʨʳ : ʏɻɸʋ, 2023. ï 289 ʩ.  
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ɸʨʜʘʰʦʚʘ ɸ.ɻ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʉʆɼɽʈɾɸʅʀʗ ʈɽʇʊʀʃʁ ʈɸɿʅʓʍ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ɿʆʅ 

 

ɸ. ɻ. ɸʨʜʘʰʦʚʘ, ʛʨ. 21-ɿʊ 

 ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ɸ. ʉ. ɹʘʨʢʦʚʘ 

 

ʇʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʧʪʠʣʠʡ ʠʟ ʜʚʫʭ 

ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʨʝʧʪʠʣʠʡ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʘʰ-

ʥʠʭ ʧʠʪʦʤʮʝʚ, ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʞʠʚʦʪ-

ʥʳʭ, ʘ ʪʘʢʞʝ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʣʫʯʰʝʥʠʷ 

ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʨʝʧʪʠʣʠʡ ʚ ʥʝʚʦʣʝ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʙʣʘʛʦʧʦʣʫʯʠʶ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʧʪʠʣʠʠ ʟʘʚʦʝʚʳʚʘʶʪ ʚʩʸ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʢ-

ʟʦʪʠʯʝʩʢʠʭ ʜʦʤʘʰʥʠʭ ʧʠʪʦʤʮʝʚ. ʆʜʥʘʢʦ ʚʦʧʨʦʩʳ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʨʝʧʪʠʣʠʡ ʨʘʟʣʠʯ-

ʥʳʭ ʚʠʜʦʚ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʪʝʨʨʘʨʠʫʤʠʩʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʜʝʨʞʘʥʠʷ ʨʝʧʪʠʣʠʡ ʠʟ 

ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʚʦʣʝ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʝʥʠʶ ʟʜʦʨʦʚʴʷ, ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʞʠʚʦʪʥʳʭ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ.  

ʈʝʩʥʠʯʥʳʡ ʛʝʢʢʦʥ, ʠʣʠ ʙʘʥʘʥʦʝʜ (Correlophus ciliatus), ï ʥʝʢʨʫʧʥʳʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-

ʧʨʠʭʦʪʣʠʚʳʡ ʚ ʩʦʜʝʨʞʘʥʠʠ ʚʠʜ, ʦʙʣʘʜʘʶʱʠʡ ʫʥʠʢʘʣʴʥʦʡ ʚʥʝʰʥʦʩʪʴʶ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚʠʜ ʚ 

ʚʦʩʪʦʯʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦ. ʅʦʚʘʷ ʂʘʣʝʜʦʥʠʷ ʠ ʥʘ ʦ. ʇʝʥ. ʅʘʩʝʣʷʝʪ ʪʨʦʧʠʯʝʩʢʠʝ ʚʣʘʞ-

ʥʳʝ ʣʝʩʘ. ɸʢʪʠʚʥʦʩʪʴ ʥʦʯʥʘʷ. ɺ ʢʘʯʝʩʪʚʝ ʫʙʝʞʠʱ ʠʩʧʦʣʴʟʫʝʪ ʜʫʧʣʘ, ʨʘʟʣʦʤʳ ʢʦʨʳ, ʙʨʦʰʝʥ-

ʥʳʝ ʧʪʠʯʴʠ ʛʥʝʟʜʘ.  

ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʥʝʚʦʣʝ ʬʦʥʦʚʘʷ ʜʥʝʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʙʳʪʴ 24-27Áʉ, ʚ ʪʦʯʢʝ 

ʧʨʦʛʨʝʚʘ 30-32ÁC, ʥʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ï 21-24Áʉ. ʌʦʥʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʚʳʰʝ 27Áʉ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʩʪʨʝʩʩʘ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ. ʆʧʪʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ï 

12 ʯ. ɼʣʷ ʋʌ-ʦʙʣʫʯʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʘʤʧʳ ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ. ɺʣʘʞʥʦʩʪʴ ʚ ʪʝʨʨʘʨʠʫʤʝ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ ʫʨʦʚʥʝ ʚʳʰʝ 50-60%, 

ʘ ʚ ʥʦʯʥʦʝ ï 60-75%. ɺ ʪʝʨʨʘʨʠʫʤʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦʠʣʢʫ.  

ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʝʯʝʨʘʤ. ɼʘʥʥʳʡ ʚʠʜ ʛʝʢʢʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʩʝʷʜʥʳʤ. 

ʉʢʘʨʤʣʠʚʘʶʪʩʷ ʥʘʩʝʢʦʤʳʝ, ʢʦʪʦʨʳʝ ʧʦ ʜʣʠʥʝ ʥʝ ʧʨʝʚʳʰʘʶʪ ʰʠʨʠʥʳ ʛʦʣʦʚʳ ʛʝʢʢʦʥʘ, ʨʘʩ-

ʪʠʪʝʣʴʥʳʝ ʢʦʨʤʘ (ʬʨʫʢʪʳ, ʷʛʦʜʳ). ʂʦʨʤʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʜʝʥʴ. ɾʠʚʦʪʥʳʝ ʢʦʨʤʘ 

ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 45% ʨʘʮʠʦʥʘ, ʘ 55% ï ʨʘʩʪʠʪʝʣʴʥʳʝ.   

ɻʝʢʢʦʥʳ ʩʪʘʥʦʚʷʪʩʷ ʧʦʣʦʚʦʟʨʝʣʳʤʠ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ. ɼʦʩʪʘʪʦʯʥʘʷ ʤʘʩʩʘ ʩʘʤʢʠ 

ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 35-40 ʛ (ʩ ʫʯʝʪʦʤ, ʯʪʦ ʭʚʦʩʪ ʫ ʥʝʝ ʝʩʪʴ). ʉʧʘʨʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʷʪ 

ʥʦʯʴʶ, ʧʨʦʜʦʣʞʘʶʪʩʷ ʥʝʜʦʣʛʦ ï 5-10 ʤʠʥ. ɺʦ ʚʨʝʤʷ ʨʘʟʤʥʦʞʝʥʠʷ ʩʘʤʝʮ ʤʦʞʝʪ ʥʘʥʝʩʪʠ 

ʪʨʘʚʤʫ ʩʘʤʢʝ, ʢʦʪʦʨʘʷ ʫʞʝ ʙʝʨʝʤʝʥʥʘ ʠ ʥʝ ʞʝʣʘʝʪ ʩʧʘʨʠʚʘʪʴʩʷ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʚʦʚʨʝʤʷ ʨʘʩ-

ʩʘʞʠʚʘʪʴ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʧʦ ʨʘʟʥʳʤ ʪʝʨʨʘʨʠʫʤʘʤ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʩʧʘʨʠʚʘʥʠʷ. 

ʉʘʤʢʘ ʤʦʞʝʪ ʜʝʣʘʪʴ ʦʢʦʣʦ 9 ʢʣʘʜʦʢ ʧʦ 1-2 ̫ ʡʮʘ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʦʪ 3 ʜʦ 6 ʥʝʜʝʣʴ. ʂʣʘʜʢʫ 

ʩʘʤʢʠ ʟʘʨʳʚʘʶʪ ʚ ʛʨʫʥʪ, ʜʣʷ ʯʝʛʦ ʚ ʪʝʨʨʘʨʠʫʤʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʘʤʝʨʳ. 

ʗʡʮʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʤʝʱʝʥʳ ʚ ʠʥʢʫʙʘʪʦʨ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ. ʀʥʢʫʙʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʩ ʭʦʨʦʰʝʡ ʚʝʥʪʠʣʷʮʠʝʡ ʠ ʚʣʘʞʥʳʤ ʩʫʙʩʪʨʘʪʦʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʠʥʢʫʙʘʮʠʠ 22-

27Áʉ. ɺʳʭʦʜ ʤʦʣʦʜʠ ʠʟ ʷʠʮ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 55-75 ʩʫʪʦʢ. ʄʦʣʦʜʴ ʥʘʯʠʥʘʝʪ ʧʠʪʘʪʴʩʷ ʥʘ 3-5-

ʝ ʩʫʪʢʠ, ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʩʘʩʳʚʘʥʠʷ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ. ʄʦʣʦʜʳʝ ʛʝʢʢʦʥʳ ʩʦʜʝʨʞʘʪʩʷ ʧʨʠ 

ʪʘʢʠʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʢʘʢ ʠ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ, ʥʦ ʦʧʨʳʩʢʠʚʘʶʪʩʷ ʪʝʧʣʦʡ ʚʦʜʦʡ 2 ʨʘʟʘ ʚ ʜʝʥʴ. ʇʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ ʧʨʠʨʦʜʝ ï ʜʦ 15-18 ʣʝʪ, ʚʝʨʦʷʪʥʦ, ʤʦʛʫʪ ʜʦʞʠʚʘʪʴ ʜʦ 20 ʣʝʪ[2]. 

ʇʷʪʥʠʩʪʳʡ ʵʫʙʣʝʬʘʨ, ʠʣʠ ʣʝʦʧʘʨʜʦʚʳʡ ʛʝʢʢʦʥ (Eublepharis maculari- US), ʚʭʦʜʠʪ ʚ ʩʝ-

ʤʝʡʩʪʚʦ ʛʝʢʢʦʥʦʚʳʭ, ʧʦʜʩʝʤʝʡʩʪʚʦ Eublepharinae, ʨʦʜ ʕʫʙʣʝʬʘʨʳ ʠ ̫ ʚʣʷʝʪʩʷ ʧʦʣʫʧʫʩʪʳʥʥʦʡ 
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ʷʱʝʨʠʮʝʡ. ɺ ʧʨʠʨʦʜʝ ʵʫʙʣʝʬʘʨʳ ʥʘʩʝʣʷʶʪ ʩʢʘʣʠʩʪʳʝ ʧʨʝʜʛʦʨʴʷ ʠ ʧʦʣʫʟʘʢʨʝʧʣʝʥʥʳʝ ʧʝʩʢʠ. 

ʆʙʠʪʘʝʪ ʵʪʘ ʨʝʧʪʠʣʠʷ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʥʝʚʳʩʦʢʠʭ ʛʦʨ, ʧʦʯʪʠ ʣʠʰʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ, ʚ ʩʫʭʠʭ ʠ ʧʦʣʫʩʫʭʠʭ ʩʪʝʧʷʭ. ɽʛʦ ʨʦʜʠʥʘ ï ʀʨʘʢ, ʖʞʥʳʡ ʀʨʘʥ, ɸʬʛʘʥʠʩʪʘʥ, ʇʘʢʠʩʪʘʥ, 

ʊʫʨʢʤʝʥʠʩʪʘʥ ʠ ʀʥʜʠʷ, ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɺʦʩʪʦʯʥʦʡ ʠ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ. ʕʫʙʣʝʬʘʨʳ 

ʧʦʡʢʠʣʦʪʝʨʤʥʳ, ʜʣʷ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʪʝʧʣʦ[3]. 

ɺ ʪʝʨʨʘʨʠʫʤʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʪʦʯʢʘ ʧʨʦʛʨʝʚʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʚʳʰʝ, ʯʝʤ ʚ ʮʝʣʦʤ ʚ ʪʝʨʨʘʨʠʫʤʝ. ɼʣʷ ɻ ʫʙʣʝʬʘʨʦʚ ʜʦʩʪʘʪʦʯʥʦ ʪʝʤʧʝʨʘʪʫʨʳ 32 ï 35 ÁC, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʨʤʦʢʦʚʨʠʢʦʤ. ʅʘ ʦʩʪʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 25 

ï 28 ÁC, ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʦʣʱʠʥʳ ʛʨʫʥʪʘ ʠ ʪʝʨʤʦʤʝʪʨʘ [4]. ɺ ʧʨʠʨʦʜʝ 

ʵʫʙʣʝʬʘʨʳ ʧʠʪʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ, ʧʘʫʢʘʤʠ, ʤʝʣʢʠʤʠ ʷʱʝʨʠʮʘʤʠ ʠ ʛʨʳʟʫʥʘʤʠ. 

ʉʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ ʢʦʨʤʦʤ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʟʥʘʥʳ ʩʚʝʨʯʢʠ ʠ ʥʝʙʦʣʴʰʠʝ ʪʘʨʘ-

ʢʘʥʳ. ʂʦʨʤʠʪʴ ʵʫʙʣʝʬʘʨʦʚ ʣʫʯʰʝ ʚʩʝʛʦ ʚ ʚʝʯʝʨʥʝʝ ʠʣʠ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ.[5] 

ʇʝʨʚʳʝ ʷʡʮʘ ʩʘʤʢʘ ʟʘʯʘʩʪʫʶ ʥʦʩʠʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ, ʦʢʦʣʦ 1,5 ʤʝʩ. ɺ ʩʨʝʜʥʝʤ ʩʘʤʢʘ 

ʦʪʢʣʘʜʳʚʘʝʪ ʷʡʮʘ ʯʝʨʝʟ 3-4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʩʧʘʨʠʚʘʥʠʷ. ʂʣʘʜʢʘ ʦʙʳʯʥʦ ʩʦʜʝʨʞʠʪ ʧʘʨʫ ʷʠʮ. ɺ 

ʩʨʝʜʥʝʤ ʟʘ ʩʝʟʦʥ ʩʘʤʢʘ ʦʪʢʣʘʜʳʚʘʝʪ 3-9 ʧʘʨ ʷʠʮ ʢʘʞʜʳʝ 2 ʥʝʜʝʣʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʩʘʞʠ-

ʚʘʥʠʷ ʩ ʩʘʤʮʦʤ ʜʣʷ ʵʪʦʛʦ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʄʦʣʦʜʥʷʢ ʤʦʞʥʦ ʩʦʜʝʨʞʘʪʴ ʛʨʫʧʧʘʤʠ ʚ ʥʝʙʦʣʴʰʠʭ 

ʢʦʥʪʝʡʥʝʨʘʭ. ʆʪ ʛʨʫʥʪʘ ʧʝʨʚʦʝ ʚʨʝʤʷ ʣʫʯʰʝ ʦʪʢʘʟʘʪʴʩʷ, ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ï ʙʫʤʘʞʥʳʝ 

ʩʘʣʬʝʪʢʠ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʭ ʥʫʞʥʦ ʦʧʨʳʩʢʠʚʘʪʴ, ʯʪʦʙʳ ʜʝʪʝʥʳʰʘʤ ʙʳʣʦ ʣʝʛʯʝ ʣʠʥʷʪʴ. ʏʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʵʫʙʣʝʬʘʨʳ ʥʘʯʠʥʘʶʪ ʧʠʪʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  ʂʦʨʤʠʪʴ ʠʭ ʥʫʞʥʦ ʝʞʝ-

ʜʥʝʚʥʦ, ʟʘ ʨʘʟ ʧʨʝʜʣʘʛʘʷ 1-2 ʥʝʙʦʣʴʰʠʭ ʩʚʝʨʯʢʦʚ, ʦʙʩʳʧʘʥʥʳʭ ʩʤʝʩʴʶ ʢʘʣʴʮʠʷ ʠ ʚʠʪʘʤʠʥʦʚ. 

[6-7] 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʟʘ ʧʝʨʠʦʜ 2023-24ʛ. ʅʘ 

ʙʘʟʝ ɿʦʨʨʦ ʧʘʨʢ (ʟʦʦʧʘʨʢ ʠ ʪʝʨʨʘʨʠʫʤ), ʛ. ʂʘʣʠʥʠʥʛʨʘʜ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 

ʨʝʧʪʠʣʠʠ ʜʚʫʭ ʚʠʜʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʘʟʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ: ʧʷʪʥʠʩʪʳʡ ʵʫʙʣʝʬʘʨ 

(ʧʫʩʪʳʥʥʳʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʡ ʢʣʠʤʘʪ) ʠ ʨʝʩʥʠʪʯʘʪʳʡ ʙʘʥʘʥʦʝʜ (ʪʨʦʧʠʯʝʩʢʠʡ ʢʣʠʤʘʪ). ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʚʫʭ ʛʨʫʧʧʘʭ ʧʦ ʪʨʠ ʦʩʦʙʠ ʚ ʢʘʞʜʦʡ ï ʦʜʠʥ ʩʘʤʝʮ ʠ ʜʚʝ ʩʘʤʢʠ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʨʝʩʥʠʪʯʘʪʳʝ ʙʘʥʘʥʦʝʜʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʭʦʨʦʰʦ ʚʝʥʪʠʣʠʨʫʝʤʦʤ, ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʪʝʨʨʘʨʠʫʤʝ 45x45x60 ʩʤ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʪʚʝʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

 

  
  ɸ      ɹ 

 
ʈʠʩʫʥʦʢ 1 ï ʊʝʨʨʘʨʠʫʤʳ: ɸ ï ʜʣʷ ʙʘʥʘʥʦʝʜʦʚ, ɹ ï ʜʣʷ ʵʫʙʣʝʬʘʨʦʚ. 

 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ï ʧʷʪʥʠʩʪʳʝ ɻ ʫʙʣʝʬʘʨʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʭʦʨʦʰʦ ʚʝʥʪʠʣʠʨʫʝʤʦʤ, ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʤ ʪʝʨʨʘʨʠʫʤʝ 45ʭ60ʭ45ʩʤ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʢʨʳʪʠʡ. ʊʝʨʨʘʨʠʫʤ ʜʣʷ ʵʫʙʣʝʬʘ-

ʨʦʚ ʦʙʦʨʫʜʦʚʘʥ ʪʝʨʤʦʢʦʚʨʠʢʦʤ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʷʝʪ 1/3 ʪʝʨʨʘʨʠʫʤʘ (ʈʠʩ. 1). ʆʙʘ ʚʠʜʘ ʧʦʣʫ-

ʯʘʶʪ ʋʌ ʠʟʣʫʯʝʥʠʝ ʦʪ ʩʧʝʮʠʘʣʴʥʳʭ ʣʘʤʧ. 



91 

ʇʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʨʤʦʤʝʪʨʦʚ-

ʛʠʛʨʦʤʝʪʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʯʠʪʳʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʩʦʜʝʨʞʘʥʠʠ (ʊʘʙʣ. 1) ʠ ʨʘʟʚʝʜʝʥʠʠ (ʊʘʙʣ. 2) ʧʷʪʥʠʩʪʦʛʦ ʣʝʦʧʘʨʜʦʚʦʛʦ ʵʫʙʣʝʬʘʨʘ ʠ ʨʝʩʥʠʪʯʘ-

ʪʦʛʦ ʛʝʢʢʦʥʘ-ʙʘʥʘʥʦʝʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʭ ʘʜʘʧʪʘʮʠʝʡ ʢ ʨʘʟʣʠʯʥʳʤ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ.  

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʝʩʥʠʪʯʘʪʦʛʦ ʙʘʥʘʥʦʝʜʘ ʠ ʧʷʪʥʠʩʪʦʛʦ ʵʫʙʣʝʬʘʨʘ 

 

ɸʩʧʝʢʪ ʩʦʜʝʨʞʘ-

ʥʠʷ 

ʇʷʪʥʠʩʪʳʡ ʵʫʙʣʝʬʘʨ (Eublepharis 

macularius) 

 

ʈʝʩʥʠʯʥʳʡ ʛʝʢʢʦʥ (Correlophus 

ciliatus) 

 

ʆʙʠʪʘʥʠʝ, ʦʙʨʘʟ 

ʞʠʟʥʠ 

ʅʘʟʝʤʥʳʡ, ʧʫʩʪʳʥʥʳʡ/ʧʦʣʫʧʫʩʪʳʥ-

ʥʳʡ 

ɼʨʝʚʝʩʥʳʡ, ʪʨʦʧʠʯʝʩʢʠʡ (ʣʝʩ-

ʥʦʡ) 

 

ʈʘʟʤʝʨ ʪʝʨʨʘʨʠ-

ʫʤʘ (ʜʣʷ 1 ʚʟʨʦʩ-

ʣʦʡ ʦʩʦʙʠ) 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ, 45x45x30 ʩʤ 

(ɼxʐxɺ) 

ɺʝʨʪʠʢʘʣʴʥʳʡ, 45x45x60 ʩʤ 

(ɼxʐxɺ). 

ʉʫʙʩʪʨʘʪ ɹʫʤʘʞʥʳʝ ʧʦʣʦʪʝʥʮʘ (ʜʣʷ ʤʘʣʳ-

ʰʝʡ), ʢʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ, ʢʨʫʧʥʘʷ 

ʛʘʣʴʢʘ  

ʂʦʢʦʩʦʚʳʡ ʩʫʙʩʪʨʘʪ, ʪʦʨʬ, 

ʩʬʘʛʥʫʤ 

ʊʝʤʧʝʨʘ-

ʪʫʨʘ 
  

   
 

ɺ ʪʦʯʢʝ ʧʨʦʛʨʝʚʘ (ʙʘʩʢʠʥʛ) -30-

32ÁC, ʬʦʥʦʚʘʷ - 22-28ÁC, ʥʦʯʥʘʷ - 

20-22ÁC 

ʊʦʯʢʘ ʧʨʦʛʨʝʚʘ ʥʝ ʥʫʞʥʘ. ɼʥʝʤ 

ï 20-26ÁC, ʥʦʯʴʶ ï 18-20ÁC. ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʚʳʰʝ 

28ÁC. 

ɺʣʘʞʥʦʩʪʴ ʆʙʱʘʷ - 30-40%, ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʣʠ-

ʯʠʝ ʚʣʘʞʥʦʡ ʢʘʤʝʨʳ/ʫʢʨʳʪʠʷ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 70-80%. 

ɺʳʩʦʢʘʷ, 60-80%. ʊʨʝʙʫʝʪʩʷ 

ʝʞʝʜʥʝʚʥʦʝ ʜʚʫʭʨʘʟʦʚʦʝ ʦʧʨʳʩ-

ʢʠʚʘʥʠʝ ʪʝʨʨʘʨʠʫʤʘ.  

ʆʩʚʝʱʝʥʠʝ ʠ 

UVB 

ʅʝ ʩʪʨʦʛʦ ʦʙʷʟʘʪʝʣʴʥʦ, ʝʩʣʠ ʚ ʨʘʮʠ-

ʦʥʝ ʝʩʪʴ ʢʘʣʴʮʠʡ ʩ D3. ʈʝʢʦʤʝʥʜʦ-

ʚʘʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ UVB (2-5%). 

ʉʚʝʪʦʚʦʡ ʜʝʥʴ 10-12 ʯʘʩʦʚ. 

ʅʝ ʩʪʨʦʛʦ ʦʙʷʟʘʪʝʣʴʥʦ, ʨʝʢʦ-

ʤʝʥʜʦʚʘʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ UVB 

(2-5%). ʉʚʝʪʦʚʦʡ ʜʝʥʴ 10-12 ʯʘ-

ʩʦʚ. 

ʆʙʦʛʨʝʚ ʅʠʞʥʠʡ ï ʪʝʨʤʦʢʦʚʨʠʢ/ʪʝʨʤʦʰʥʫʨ ʂʦʤʥʘʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʇʠʪʘʥʠʝ ʅʘʩʝʢʦʤʦʷʜʥʳʡ: ʩʚʝʨʯʢʠ, ʪʘʨʘʢʘʥʳ, 

ʤʫʯʥʦʡ ʯʝʨʚʴ, ʟʦʬʦʙʘʩ (ʨʝʞʝ, ʢʘʢ 

ʣʘʢʦʤʩʪʚʦ). ʆʙʷʟʘʪʝʣʴʥʦ ʦʧʳʣʝʥʠʝ 

ʥʘʩʝʢʦʤʳʭ ʢʘʣʴʮʠʝʤ (ʙʝʟ D3, ʝʩʣʠ 

ʝʩʪʴ UVB, ʠʣʠ ʩ D3, ʝʩʣʠ ʥʝʪ UVB) 

ʠ ʚʠʪʘʤʠʥʘʤʠ. 

ɺʩʝʷʜʥʳʡ (ʬʨʫʢʪʳ ʠ ʥʘʩʝʢʦ-

ʤʳʝ): ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʛʦ-

ʪʦʚʳʝ ʧʶʨʝ/ʧʦʨʦʰʢʠ ʜʣʷ ʙʘʥʘ-

ʥʦʝʜʦʚ. ʄʦʞʥʦ ʜʘʚʘʪʴ ʨʘʟ ʚ ʥʝ-

ʜʝʣʶ ʥʘʩʝʢʦʤʳʭ (ʩʚʝʨʯʢʠ, ʤʝʣ-

ʢʠʝ ʪʘʨʘʢʘʥʳ), ʦʧʳʣʝʥʥʳʭ ʢʘʣʴ-

ʮʠʝʤ.  

ʇʦʝʥʠʝ ʇʦʠʣʢʘ ʩʦ ʩʚʝʞʝʡ ʚʦʜʦʡ ʇʴʶʪ ʢʘʧʣʠ ʚʦʜʳ ʧʦʩʣʝ ʦʧʨʳʩ-

ʢʠʚʘʥʠʷ. ʇʦʠʣʢʘ ʩ ʯʠʩʪʦʡ ʚʦʜʦʡ 

ʪʘʢʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʘ. 

ʋʢʨʳʪʠʷ ʠ ʜʝʢʦ-

ʨʘʮʠʠ 

ʄʠʥʠʤʫʤ 3 ʫʢʨʳʪʠʷ: ʚ ʪʝʧʣʦʤ ʫʛʣʫ, 

ʚ ʧʨʦʭʣʘʜʥʦʤ ʫʛʣʫ ʠ ʚʣʘʞʥʘʷ ʢʘ-

ʤʝʨʘ. ʂʦʨʷʛʠ, ʢʘʤʥʠ (ʙʝʟ ʦʩʪʨʳʭ 

ʢʨʘʝʚ ʠ ʩʢʦʣʦʚ). 

ʄʥʦʞʝʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʳʭ ʚʝʪʚʝʡ, ʣʠʘʥ, ʞʠ-

ʚʳʝ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʨʘʩʪʝ-

ʥʠʷ. ʂʦʨʷʛʠ, ʢʫʩʢʠ ʢʦʨʳ. 

 

ʀʩʩʣʝʜʫʝʤʳʝ ʛʨʫʧʧʳ ʛʝʢʢʦʥʦʚ ʩʫʤʝʨʝʯʥʳʝ ʠ ʠʤʝʶʪ ʥʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʇʷʪʥʠʩʪʳʡ 

ʵʫʙʣʝʬʘʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪ ʚ ʩʦʜʝʨʞʘʥʠʠ, ʦʙʳʯʥʦ ʠʤʝʝʪ ʩʧʦʢʦʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʭʦʨʦʰʦ ʧʨʠ-

ʚʳʢʘʝʪ ʢ ʨʫʢʘʤ. ʄʦʞʝʪ ʙʳʪʴ ʧʫʛʣʠʚʳʤ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. ʃʫʯʰʝ ʩʦʜʝʨʞʘʪʴ ʧʦʦʜʠʥʦʯʢʝ. 
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ʄʦʞʥʦ ʩʦʜʝʨʞʘʪʴ ʛʨʫʧʧʫ ʩʘʤʦʢ (ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʫʢʨʳʪʠʷʭ). ʉʘʤʮʳ ʦʯʝʥʴ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʠ ʜʝʨʫʪʩʷ. 

ʈʝʩʥʠʯʥʳʡ ʛʝʢʢʦʥ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʚʘʞʥʦ ʠʟʙʝʛʘʪʴ ʧʝʨʝʛʨʝʚʦʚ. ʄʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʧʨʳʛʫʯʠʤʠ ʚ ʦʪʣʠʯʠʠ ʦʪ ʵʫʙʣʝʬʘʨʦʚ, ʦʩʦʙʝʥʥʦ 

ʤʦʣʦʜʳʝ. ʇʨʠ ʘʢʢʫʨʘʪʥʦʤ ʦʙʨʘʱʝʥʠʠ ʩʪʘʥʦʚʷʪʩʷ ʨʫʯʥʳʤʠ. ʃʫʯʰʝ ʩʦʜʝʨʞʘʪʴ ʧʦʦʜʠʥʦʯʢʝ. 

ʄʦʞʥʦ ʩʦʜʝʨʞʘʪʴ ʛʨʫʧʧʫ ʩʘʤʦʢ. ʉʘʤʮʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʠ ʙʫʜʫʪ ʜʨʘʪʴʩʷ. ɼʦʧʫʩʢʘʝʪʩʷ ʩʦ-

ʜʝʨʞʘʪʴ ʩʘʤʮʘ ʩ ʛʨʫʧʧʦʡ ʩʘʤʦʢ. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʝʜʝʥʠʷ ʨʝʩʥʠʪʯʘʪʦʛʦ ʙʘʥʘʥʦʝʜʘ ʠ ʧʷʪʥʠʩʪʦʛʦ 

ʵʫʙʣʝʬʘʨʘ 

 

 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪ ʧʷʪʥʠʩʪʳʭ ʵʫʙʣʝʬʘʨʦʚ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʟʘ ʩʝʟʦʥ 15 ʷʠʮ, ʚʳʣʫʧʠʣʦʩʴ 13 ʵʫʙʣʝʬʘʨʦʚ, ʚʳʚʦʜʠʤʦʩʪʴ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʆʩʦʙʝʥʥʦʩʪʴ ʇʷʪʥʠʩʪʳʡ ʵʫʙʣʝʬʘʨ (Eublepharis 

macularius) 

ʈʝʩʥʠʯʥʳʡ ʛʝʢʢʦʥ (Correlophus 

ciliatus) 

ʇʦʣʦʚʘʷ ʟʨʝ-

ʣʦʩʪʴ 

9-12 ʤʝʩʷʮʝʚ. ɺʝʩ ʩʘʤʢʠ ʦʪ 45 ʛ. 1,5-2 ʛʦʜʘ. ɺʝʩ ʩʘʤʢʠ ʜʣʷ ʨʘʟʚʝʜʝ-

ʥʠʷ- ʦʪ 35ʛ. 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʦʣʘ 

ʋ ʩʘʤʮʦʚ ʚʠʜʥʳ V-ʦʙʨʘʟʥʳʡ ʨʷʜ 

ʧʨʝʘʥʘʣʴʥʳʭ ʧʦʨ ʠ ʛʝʤʠʧʝʥʠʩʥʳʝ 

ʚʳʧʫʢʣʦʩʪʠ ʫ ʦʩʥʦʚʘʥʠʷ ʭʚʦʩʪʘ. 

ʋ ʩʘʤʮʦʚ ʚʠʜʥʳ ʧʨʝʘʥʘʣʴʥʳʝ ʧʦʨʳ 

ʠ ʛʝʤʠʧʝʥʠʩʥʳʝ ʚʳʧʫʢʣʦʩʪʠ ʫ ʦʩʥʦ-

ʚʘʥʠʷ ʭʚʦʩʪʘ. 

 

ʇʝʨʠʦʜ ʟʠ-

ʤʦʚʢʠ 

ʊʝʤʧʝʨʘʪʫʨʳ ʦʢʦʣʦ 18-20ÁC ʥʘ 4-8 

ʥʝʜʝʣʴ. ʇʦʣʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ 

ʢʦʨʤʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʛʣʫʙʦʢʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ. 

ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 20-22ÁC 

ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʥʘ 1-2 

ʤʝʩʷʮʘ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ. 

ʉʩʘʞʠʚʘʥʠʝ ʠ 

ʩʧʘʨʠʚʘʥʠʝ 

ʉʘʤʮʘ ʧʦʜʩʘʞʠʚʘʶʪ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʶ ʩʘʤʢʠ. ʅʘʙʣʶʜʝʥʠʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʩʘʤʝʮ ʤʦʞʝʪ ʙʳʪʴ 

ʘʛʨʝʩʩʠʚʝʥ. ʉʧʘʨʠʚʘʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʢʦʨʦʪʢʠʤ ʠʣʠ ʟʘʥʷʪʴ ʥʝʢʦʪʦ-

ʨʦʝ ʚʨʝʤʷ. 

ʄʦʞʥʦ ʩʦʜʝʨʞʘʪʴ ʛʨʫʧʧʫ (1 ʩʘʤʝʮ 

ʠ ʥʝʩʢʦʣʴʢʦ ʩʘʤʦʢ) ʚʤʝʩʪʝ ʠʣʠ ʧʦʜ-

ʩʘʞʠʚʘʪʴ ʩʘʤʮʘ ʢ ʩʘʤʢʝ ʥʘ ʧʝʨʠʦʜ 

ʩʧʘʨʠʚʘʥʠʷ. ʉʧʘʨʠʚʘʥʠʝ ʦʙʳʯʥʦ 

ʙʳʩʪʨʦʝ. 

ʗʡʮʝʢʣʘʜʢʘ ʉʘʤʢʘ ʦʪʢʣʘʜʳʚʘʝʪ 1-2 ʷʡʮʘ (ʯʘʱʝ 

2) ʚ ʤʷʛʢʦʡ, ʢʦʞʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 

ʢʘʞʜʳʝ 2-4 ʥʝʜʝʣʠ ʚ ʪʝʯʝʥʠʝ ʩʝ-

ʟʦʥʘ. ʅʫʞʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʥʪʝʡ-

ʥʝʨ ʩ ʚʣʘʞʥʳʤ ʩʫʙʩʪʨʘʪʦʤ (ʚʝʨʤʠ-

ʢʫʣʠʪ) 

ʉʘʤʢʘ ʦʪʢʣʘʜʳʚʘʝʪ 2 ʷʡʮʘ ʚ ʤʷʛʢʦʡ 

ʦʙʦʣʦʯʢʝ ʢʘʞʜʳʝ 30-45 ʜʥʝʡ ʚ ʪʝʯʝ-

ʥʠʝ ʩʝʟʦʥʘ. ɼʝʣʘʝʪ ʢʣʘʜʢʫ ʚʦ ʚʣʘʞ-

ʥʳʡ ʩʫʙʩʪʨʘʪ ʧʨʷʤʦ ʚ ʪʝʨʨʘʨʠʫʤʝ 

ʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʢʦʥʪʝʡʥʝʨʝ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʢʣʘʜʦʢ ʟʘ ʩʝʟʦʥ  

5-10 ʢʣʘʜʦʢ. 4-8 ʢʣʘʜʦʢ. 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʠʥʢʫʙʘʮʠʠ  

26-32ÁC. ʏʝʪʢʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʟʘ-

ʚʠʩʠʤʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ  

(ʊɿʆʇ): 26-28ÁC (ʚ ʦʩʥʦʚʥʦʤ 

ʩʘʤʢʠ), 29-30ÁC (ʩʤʝʰʘʥʥʦ), 31-

32ÁC (ʚ ʦʩʥʦʚʥʦʤ ʩʘʤʮʳ). 

20-27ÁC. ʊɿʆʇ ʩʣʘʙʦ ʚʳʨʘʞʝʥʦ ʠʣʠ 

ʩʧʦʨʥʦ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʤʦʛʫʪ ʥʝʤʥʦʛʦ ʫʩʢʦʨʠʪʴ ʨʘʟʚʠʪʠʝ. 

 

ɺʣʘʞʥʦʩʪʴ ʧʨʠ 

ʠʥʢʫʙʘʮʠʠ 

ʋʤʝʨʝʥʥʦ-ʚʳʩʦʢʘʷ (70-80%). ɺʳʩʦʢʘʷ (70-90%). 

ʉʫʙʩʪʨʘʪ ʜʣʷ 

ʠʥʢʫʙʘʮʠʠ 

ɺʣʘʞʥʳʡ ʚʝʨʤʠʢʫʣʠʪ ɺʣʘʞʥʳʡ ʚʝʨʤʠʢʫʣʠʪ 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʠʥʢʫʙʘʮʠʠ 

45-70 ʜʥ. 60-90 ʜʥ. 
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ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠʤʝʨʥʦ 86,7%. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʢʦʨʤʣʝʥʠʠ ʠ ʩʦʜʝʨʞʘʥʠʠ ʦʪʭʦʜ ʤʦ-

ʣʦʜʠ ʥʝ ʥʘʙʣʶʜʘʣʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 100%. (ʈʠʩ. 2) ʄʦʣʦʜʴ ʩʦʜʝʨʞʘ-

ʣʘʩʴ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʥʪʝʡʥʝʨʘʭ (20x20 ʩʤ) ʩ ʙʫʤʘʞʥʳʤʠ ʧʦʣʦʪʝʥʮʘʤʠ, ʫʢʨʳʪʠʝʤ, ʧʦʠʣʢʦʡ ʠ 

ʤʠʩʦʯʢʦʡ ʩ ʢʘʣʴʮʠʝʤ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʪʝʨʤʦʢʦʚʨʠʢ ʧʦʜ 1/3 ʢʘʞʜʦʛʦ ʢʦʥʪʝʡʥʝʨʘ. ʂʦʨʤʣʝʥʠʝ 

ʤʦʣʦʜʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʝʞʝʜʥʝʚʥʦ ʤʝʣʢʠʤʠ ʩʚʝʨʯʢʘʤʠ, ʤʫʯʥʳʤʠ ʯʝʨʚʷʤʠ, ʪʘʨʘʢʘʥʘʤʠ. ʇʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦ ʢʦʨʤʦʚʳʝ ʦʙʲʝʢʪʳ ʦʧʳʣʷʣʠʩʴ ʢʘʣʴʮʠʝʤ ʠ ʚʠʪʘʤʠʥʘʤʠ. 

ʈʝʩʥʠʯʥʳʡ ʛʝʢʢʦʥ ï ʧʦʣʫʯʝʥʦ ʟʘ ʩʝʟʦʥ 12 ʷʠʮ, ʚʳʣʫʧʠʣʦʩʴ 11 ʙʘʥʘʥʦʝʜʦʚ, ʚʳʚʦʜʠ-

ʤʦʩʪʴ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠʤʝʨʥʦ 91,7%. 1 ʠʟ 11 ʧʦʣʫʯʝʥʥʳʭ ʙʘʥʘʥʦ-

ʝʜʦʚ ʙʳʣ ʧʘʣ ʯʝʨʝʟ 4 ʜʥʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʥʪ ʩʦʭʨʘʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 90,9%. ʄʦʣʦʜʴ ʩʦ-

ʜʝʨʞʘʣʘʩʴ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʥʪʝʡʥʝʨʘʭ (20x20 ʩʤ) ʩ ʙʫʤʘʞʥʳʤʠ ʧʦʣʦʪʝʥʮʘʤʠ, ʚʝʪʦʯʢʘʤʠ, 

ʫʢʨʳʪʠʝʤ. ɽʞʝʜʥʝʚʥʦ ʢʘʞʜʳʡ ʢʦʥʪʝʡʥʝʨ ʦʧʨʳʩʢʠʚʘʣʠ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. ʂʦʨʤʣʝʥʠʝ ʤʦʣʦʜʠ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʝʞʝʜʥʝʚʥʦ ʛʦʪʦʚʳʤ ʧʶʨʝ ʜʣʷ ʙʘʥʘʥʦʝʜʦʚ, ʤʝʣʢʠʤʠ ʩʚʝʨʯʢʘʤʠ ʠʣʠ ʤʫʯʥʳʤʠ 

ʯʝʨʚʷʤʠ.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʩʥʠʪʯʘʪʦʛʦ ʙʘʥʘʥʦʝʜʘ ʠ ʣʝʦʧʘʨʜʦʚʦʛʦ ʵʫʙʣʝʬʘʨʘ 

 

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳ-

ʚʦʜʳ, ʯʪʦ ʫʩʧʝʰʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʚʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʚʦʣʠ ʪʨʝʙʫʝʪ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ, ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʶʱʠʭ ʩ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʟʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʝʤʧʝ-

ʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ, ʫʨʦʚʥʷʭ ʚʣʘʞʥʦʩʪʠ ʠ ʨʘʮʠʦʥʘʭ ʧʠʪʘʥʠʷ. ʈʘʟʣʠʯʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʚ ʧʦʜ-

ʭʦʜʘʭ ʢ ʨʘʟʚʝʜʝʥʠʶ. ɼʣʷ ʵʫʙʣʝʬʘʨʦʚ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ ʦʭʣʘʞʜʝʥʠʷ ("ʟʠ-

ʤʦʚʢʘ") ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʮʠʢʣʘ, ʘ ʪʘʢʞʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʟʘʚʠʩʠʤʘʷ ʜʝʪʝʨʤʠʥʘʮʠʷ ʧʦʣʘ (ʊɿʆʇ) ʧʦʪʦʤʩʪʚʘ. ʋ ʙʘʥʘʥʦʝʜʦʚ ʧʝʨʠʦʜ ʧʦʢʦʷ ʤʝʥʝʝ ʩʪʨʦʛʠʡ, 

ʘ ʊɿʆʇ ʚʳʨʘʞʝʥ ʩʣʘʙʦ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʘʨʘʤʝʪʨʳ ʠʥʢʫʙʘʮʠʠ ̫ ʠʮ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ) ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʦʪʨʘʞʘʷ ʘʜʘʧʪʘʮʠʠ ʢ ʠʩʭʦʜʥʳʤ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴ-

ʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ ʨʘʟʚʝʜʝʥʠʶ ʨʝʧʪʠʣʠʡ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʭ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʚʝʜʝʪ ʢ ʩʪʨʝʩʩʫ, ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʥʝʫʜʘʯʘʤ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʦ-

ʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʫʭʦʜʫ ʟʘ ʜʘʥʥʳʤʠ ʚʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʜʘʧʪʘ-

ʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʧʪʠʣʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʩʨʝʜʦʚʳʤ ʬʘʢʪʦʨʘʤ. 
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ʉɽʂʎʀʗ çɸɻʈʆʅʆʄʀʗ ʀ ɸɻʈʆʕʂʆʃʆɻʀʗè  

 
ʋɼʂ 631.4/631.171 

ɿʶʢʦʚʘ ɺ.ʀ 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʇʈʀɿʅɸʂʀ ʀ ɸɻʈʆʍʀʄʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ  

ɿɸʃɽɾʅʓʍ ʇʆʏɺ ɹɸɻʈɸʊʀʆʅʆɺʉʂʆɻʆ ʈɸʁʆʅɸ 

ʂɸʃʀʅʀʅɻʈɸɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɺ. ʀ. ɿʶʢʦʚʘ, ʛʨ. 21-ʇɸ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ. ʀ. ʖʩʦʚ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʢʦʤʧʣʝʢʩʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʙʳʚʰʝʛʦ 

ʢʦʣʭʦʟʘ ʠʤ. ʏʢʘʣʦʚʘ ɹʘʛʨʘʪʠʦʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʨʦʣʴ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʘʩʩʤʦʪʨʝʥʳ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ ʢʣʶʯʝʚʳʭ 

ʫʯʘʩʪʢʦʚ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʨʘʮʠʦʥʘʣʴ-

ʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʦʩ-

ʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ.  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦ ʜʘʥʥʳʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʈʦʩʨʝʝʩʪʨʦʤ, ʥʘ 01.01.2023 ʩʦʩʪʘʚʠʣʘ 197 

668,8 ʪʳʩ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʘʰʥʠ ï 116 190 ʪʳʩ. ʛʘ (58,8%), ʩʝʥʦʢʦʩʦʚ ï 18 

709,1 ʪʳʩ. ʛʘ (9,5%), ʧʘʩʪʙʠʱ ï 57 148,1 ʪʳʩ. ʛʘ (28,9%), ʟʘʣʝʞʠ ï 4 381,1 ʪʳʩ. ʛʘ (2,2%), 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ï 1 240,5 ʪʳʩ. ʛʘ (0,6%) [1].  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʟʘʣʝʞʥʳʭ ʧʦʯʚʘʭ ʙʳʚʰʝʛʦ ʢʦʣʭʦʟʘ ʠʤ. ʏʢʘʣʦʚʘ (ʥʝʠʩ-

ʧʦʣʴʟʫʝʤʘʷ ʧʘʰʥʷ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʧʦʩʸʣʢʘ ʇʦʛʨʘʥʠʯʥʦʝ ɹʘʛʨʘʪʠʦʥʦʚ-

ʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʌʨʘʛʤʝʥʪ ʩʥʠʤʢʘ Google Earth ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ [2] 

 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

1. ʇʦʯʚʝʥʥʳʝ ʤʝʪʦʜʳ. ʅʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ, ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʯʚ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʨʦʠʟʚʦʜʠʣʩʷ ʦʪ-

ʙʦʨ ʩʤʝʰʘʥʥʦʡ ʧʨʦʙʳ ʠʟ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʜʣʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʍʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʯʚʳ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʩʪʨʦʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦ-
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ʬʠʣʷ ʠ ʝʛʦ ʤʦʱʥʦʩʪʠ ʧʦ ʛʦʨʠʟʦʥʪʘʤ ʠ ʛʨʘʥʠʮ ʠʭ ʧʝʨʝʭʦʜʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʦʢʨʘʩʢʠ, ʛʨʘʥʫʣʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ; ʥʘʣʠʯʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʚʢʣʶʯʝʥʠʡ, ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʩʣʝʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

2. ʃʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ.  ʇʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʯʚʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ: 

ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʅKCl) ʧʦ ʤʝʪʦʜʫ ʎʀʅɸʆ, ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ (ʈ2ʆ5) ʠ ʢʘʣʠʷ 

(ʂ2ʆ) ʧʦ ʤʝʪʦʜʫ ʂʠʨʩʘʥʦʚʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ, ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʛʠʜ-

ʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʂʘʧʧʝʥʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ, ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝ-

ʩʪʚʘ ʧʦ ʤʝʪʦʜʫ ʊʶʨʠʥʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʎʀʅɸʆ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ ʧʦ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠʥʷʪʳʝ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʰʢʘʣʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

  

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ ʧʦ ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ ʜʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚ (ʧʦ [3], 

ʬʨʘʛʤʝʥʪ) 

 

 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʳ ʧʦʯʚ ʧʦ ʢʠʩʣʦʪʥʦʩʪʠ 

ʉʠʣʴʥʦ ʢʠʩ-

ʣʳʝ 

ʉʨʝʜʥʝ ʢʠʩ-

ʣʳʝ 

ʉʣʘʙʦ ʢʠʩ-

ʣʳʝ 

ɹʣʠʟʢʦ ʢ 

ʥʝʡʪʨʘʣʴʥʦʡ 
ʅʝʡʪʨʘʣʴʥʘʷ 

ʨʅKCl, ʝʜ. ʨʅ Ò 4,5 4,6-5,0 5,1-5,5 5,6-6,0 > 6,0 

 

ʊʘʙʣʠʮʘ 2 ï ɻʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʧʦ ʦʩʥʦʚʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ [3] 

 

ʇʦʢʘʟʘʪʝʣʴ 
ɽʜʠʥʠʮʳ ʠʟ-

ʤʝʨʝʥʠʷ 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ 

ʆʯʝʥʴ 

ʥʠʟʢʦʝ 
ʅʠʟʢʦʝ ʉʨʝʜʥʝʝ 

ʇʦʚʳʰʝʥ-

ʥʦʝ 
ɺʳʩʦʢʦʝ 

ʆʯʝʥʴ ʚʳ-

ʩʦʢʦʝ 

ʆʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ 
% - Ò 2,0 2,01-3,0 3,01-4,0 > 4,0 - 

ʇʦʜʚʠʞʥʳʝ 

ʬʦʨʤʳ ʬʦʩʬʦʨʘ 

(ʈ2ʆ5) 

ʤʛ/100 ʛ Ò 2,5 2,6-5,0 5,1-10,0 10,1-15,0 
15,1-

25,0 
> 25,0 

ʇʦʜʚʠʞʥʳʝ 

ʬʦʨʤʳ ʢʘʣʠʷ 

(ʂ2ʆ) 

ʤʛ/100 ʛ Ò 4,0 4,1-8,0 8,1-12,0 12,1-17,0 
17,1-

25,0 
> 25,0 

ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ 

ʢʠʩʣʦʪʥʦʩʪʴ 
ʤʛ-ʵʢʚ/100 ʛ Ò 2,0 2,01-3,0 3,01-4,0 4,01-5,0 5,01-6,0 > 6,0 

ʉʫʤʤʘ 

ʧʦʛʣʦʱʸʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ 

ʤʤʦʣʴ/100 ʛ Ò 5,0 
5,01-

10,0 

10,01-

15,0 
15,01-20,0 

20,01-

30,0 
> 30,0 

 

ʈʝʣʴʝʬ ʦʙʣʘʩʪʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʦʣʝʜʝʥʝ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ ʪʘʷʥʠʠ ʣʝʜʥʠʢʘ. ɹʳʚ-

ʰʠʡ ʢʦʣʭʦʟ ʠʤ. ʏʢʘʣʦʚʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɺʘʨʤʠʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʈʝʣʴʝʬ 

ɺʘʨʤʠʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʣʤʠʩʪʳʤʠ ʠ ʭʦʣʤʠʩʪʦ-ʛʨʷʜʦʚʳʤʠ ʦʙʨʘʟʦʚʘ-

ʥʠʷʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʩʦʯʝʪʘʥʠʷ ʢʨʫʧʥʳʭ ʭʦʣʤʦʚ ʩ ʟʘʤʢʥʫʪʳʤʠ ʠ ʧʦʣʫʟʘʤʢʥʫʪʳʤʠ 

ʧʦʥʠʞʝʥʠʷʤʠ. ʍʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʯʝʨʝʜʫʶʱʠʭʩʷ ʚʦʟʚʳʰʝʥʥʦ-

ʩʪʝʡ (ʭʦʣʤʦʚ) ʠ ʧʦʥʠʞʝʥʠʡ (ʚʧʘʜʠʥ, ʣʦʞʙʠʥ, ʜʦʣʠʥ), ʩʦʟʜʘʶʱʠʭ ʚʦʣʥʠʩʪʫʶ ʠʣʠ ʙʫʛʨʠʩʪʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ (ʨʠʩʫʥʦʢ 2) [4].  
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ʈʠʩʫʥʦʢ 2 ï  ɹʣʦʢ-ʜʠʘʛʨʘʤʤʳ ʬʦʨʤ ʨʝʣʴʝʬʘ ɺʘʨʤʠʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ [4] 

 

ʈʝʣʴʝʬ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʣʘʛʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜ-

ʢʦʚ, ʚʣʠʷʝʪ ʥʘ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʠ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʧʦʯʚ, ʧʦʵʪʦʤʫ ʥʘ ʧʦʚʳʰʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ʨʝʣʴʝʬʘ ʚ ʫʩʣʦʚʠʷʭ ʩʚʦʙʦʜʥʦʛʦ ʩʪʦʢʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʛʣʫʙʦʢʦʛʦ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ, 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʅʘ ʩʢʣʦʥʘʭ ʠ ʚʦʣʥʠʩʪʦʡ ʨʘʚʥʠʥʝ, ʚ ʫʩʣʦʚʠʷʭ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʟʘʩʪʦʷ ʚʦʜʳ, ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞ-

ʥʝʥʠʷ ï ʛʣʝʝʚʘʪʳʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʢʦʣʭʦʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʝʨ-

ʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʜʝʨʥʦʚʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʩʪʝ-

ʧʝʥʠ ʦʛʣʝʝʥʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʅʘ ʙʦʣʝʝ ʧʦʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʬʦʨʤʠʨʫʶʪʩʷ 

ʧʦʯʚʳ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ, ʩʣʘʙʦʚʦʣʥʠʩʪʳʭ ʪʝʨʨʠʪʦʨʠʷʭ - ʛʣʝʝʚʘʪʳʝ 

ʧʦʯʚʳ; ʚ ʣʦʱʠʥʘʭ, ʟʘʤʢʥʫʪʳʭ ʥʠʟʠʥʘʭ ʠ ʧʣʦʩʢʠʭ ʧʦʥʠʞʝʥʥʳʭ ʨʘʚʥʠʥʘʭ - ʛʣʝʝʚʳʝ ʠ ʙʦʣʦʪʥʳʝ 

ʧʦʯʚʳ [4]. 

ʇʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ˉ 29 ʟʘʣʦʞʝʥ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʭʦʣʤʠʩʪʦʡ ʨʘʚʥʠʥʳ. ʊʨʘʚʷʥʠʩʪʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʙʦʨʱʝʚʠʢʘ ʉʦʩʥʦʚʩʢʦʛʦ, ʟʣʘʢʦʚʳʭ ʪʨʘʚ (ʦʚʩʷʥʠʮʘ 

ʣʫʛʦʚʘʷ), ʧʦʜʤʘʨʝʥʥʠʢʘ ʥʘʩʪʦʷʱʝʛʦ, ʞʝʣʪʫʰʥʠʢʘ ʨʘʩʢʠʜʠʩʪʦʛʦ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʟʘ-

ʥʠʤʘʝʪ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʚʦʡ ʙʝʣʦʡ, ʙʝʨʝʟʦʡ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʛʨʫʰʝʡ ʣʝʩʥʦʡ, ʙʦʷʨʳʰʥʠʢʦʤ ʦʜʥʦʧʝʩʪʠʯʥʳʤ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʥʘʭʦ-

ʜʷʪʩʷ ʩʫʭʠʝ ʩʪʝʙʣʠ ʙʦʨʱʝʚʠʢʘ, ʣʠʩʪʦʚʦʡ ʦʧʘʜ, ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ, ʤʝʣʢʠʝ ʢʘʤʥʠ. ʄʦʨʬʦ-

ʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.  

 

ʊʘʙʣʠʮʘ 3 ï ʆʧʠʩʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ˉ 29  

 

ɻʦʨʠʟʦʥʪ ʄʦʱʥʦʩʪʴ, ʩʤ ʆʧʠʩʘʥʠʝ 

ɸ1 0-30 

30 

 

ɹʫʨʳʡ, ʨʳʭʣʳʡ, ʚʣʘʞʥʳʡ, ʤʝʣʢʦʢʦʤʢʦʚʘʪʳʡ, ʩʫʧʝʩʯʘ-

ʥʳʡ. ʈʝʜʢʠʝ ʢʦʨʥʠ, ʥʝʦʢʘʪʘʥʥʳʝ ʢʘʤʥʠ ʜʦ 5 ʤʤ. ʇʝʨʝʭʦʜ 

ʧʦʩʪʝʧʝʥʥʳʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ. 

ɸ2 30-49 

19 

ʅʝʩʢʦʣʴʢʦ ʧʣʦʪʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ. ʇʝʨʝʭʦʜ ʟʘʤʝʪʥʳʡ ʧʦ 

ʮʚʝʪʫ, ʛʨʘʥʠʮʘ ʚʦʣʥʠʩʪʘʷ. 

ɸɺ 49-73 

24 

ʂʦʨʠʯʥʝʚʳʡ, ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʳʡ, ʚʣʘʞʥʳʡ, ʙʝʩʩʪʨʫʢ-

ʪʫʨʥʳʡ. ʂʘʤʥʠ ʜʦ 1 ʩʤ, ʯʝʨʚʦʨʦʠʥʳ. ʇʝʨʝʭʦʜ ʷʩʥʳʡ ʧʦ 

ʮʚʝʪʫ, ʛʨʘʥʠʮʘ ʚʦʣʥʠʩʪʘʷ. 

ɺ1 73-112 

39 

ʈʞʘʚʦ-ʢʦʨʠʯʥʝʚʳʡ ʩ ʩʠʟʳʤʠ ʧʷʪʥʘʤʠ. ʇʝʩʯʘʥʳʡ, ʨʳʭ-

ʣʳʡ, ʚʣʘʞʥʳʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ. ʂʘʤʥʠ ʜʦ 15 ʤʤ. ʇʝʨʝ-

ʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ. 

ɺ2 112-137 

25 

ʅʝʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥ: ʧʦ ʧʘʣʝʚʦʤʫ ʬʦʥʫ ʩʠʟʳʝ, ʩʝʨʳʝ, 

ʪʝʤʥʳʝ ʧʷʪʥʘ. ʈʳʭʣʳʡ, ʧʝʩʯʘʥʳʡ, ʚʣʘʞʥʳʡ, ʙʝʩʩʪʨʫʢ-

ʪʫʨʥʳʡ. ʂʘʤʥʠ ʥʝʦʢʘʪʘʥʥʳʝ ʜʦ 4 ʩʤ. ʇʝʨʝʭʦʜ ʷʩʥʳʡ. 

 

ʇʦʯʚʘ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʢʘʢ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʘʷ ʛʣʝʝʚʘʪʘʷ ʣʝʛʢʦʩʫʛʣʠʥʠ-

ʩʪʘʷ. 
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ʇʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ˉ 33 ʟʘʣʦʞʝʥ ʚ ʧʦʥʠʞʝʥʠʠ ʭʦʣʤʠʩʪʦʡ ʨʘʚʥʠʥʳ. ʊʨʘʚʷʥʠʩʪʘʷ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʙʦʨʱʝʚʠʢʘ ʉʦʩʥʦʚʩʢʦʛʦ, ʟʣʘʢʦʚʳʭ ʪʨʘʚ (ʦʚʩʷʥʠʮʘ ʣʫ-

ʛʦʚʘʷ, ʝʞʘ ʩʙʦʨʥʘʷ), ʤʭʘ, ʞʝʣʪʫʰʥʠʢʘ ʣʝʚʢʦʡʥʦʛʦ, ʭʚʦʱʘ ʣʝʩʥʦʛʦ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ 

ʟʘʥʠʤʘʝʪ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʠʚʦʡ ʙʝʣʦʡ ʠ ʛʨʫʰʝʡ ʜʠ-

ʢʦʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʥʘʭʦʜʷʪʩʷ ʩʫʭʠʝ ʩʪʝʙʣʠ ʙʦʨʱʝʚʠʢʘ, ʣʠʩʪʦʚʦʡ ʦʧʘʜ, ʨʘʢʦʚʠʥʳ 

ʤʦʣʣʶʩʢʦʚ, ʢʘʤʥʠ ʜʠʘʤʝʪʨʦʤ ʜʦ 10 ʩʤ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ ˉ 4 ï ʆʧʠʩʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ˉ 33 

 

ɻʦʨʠʟʦʥʪ ʄʦʱʥʦʩʪʴ, 

ʩʤ 

ʆʧʠʩʘʥʠʝ 

ɸ1 0-26 

26 

ʊʝʤʥʦ-ʙʫʨʳʡ, ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʳʡ, ʚʣʘʞʥʳʡ, ʧʳʣʝʚʘʪʦ-ʢʦʤʢʦ-

ʚʘʪʳʡ, ʩʫʧʝʩʯʘʥʳʡ. ʂʦʨʥʠ, ʝʜʠʥʠʯʥʳʝ ʢʘʤʥʠ ʜʦ 2 ʩʤ. ʇʝʨʝʭʦʜ 

ʧʦʩʪʝʧʝʥʥʳʡ. 

ɸ2 26-45 

19 

ɹʫʨʳʡ, ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʳʡ, ʚʣʘʞʥʳʡ, ʢʦʤʢʦʚʘʪʳʡ. ɽʜʠʥʠʯʥʳʝ 

ʢʘʤʥʠ. ʇʝʨʝʭʦʜ ʟʘʤʝʪʥʳʡ ʧʦ ʮʚʝʪʫ, ʛʨʘʥʠʮʘ ʚʦʣʥʠʩʪʘʷ. 

 

ɸɺ 

 

45-57 

12 

ʉʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʚʣʘʞʥʳʡ, ʛʣʳʙʠʩʪʳʡ, ʣʝʛ-

ʢʦʩʫʛʣʠʥʠʩʪʳʡ. ɽʜʠʥʠʯʥʳʝ ʢʘʤʥʠ ʜʦ 5 ʩʤ, ʨʫʭʣʷʢ, ʘʤʦʨʬʥʳʝ 

ʞʝʣʝʟʦʤʘʨʛʘʥʮʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʬʠʦʣʝʪʦʚʦ-ʯʝʨʥʦʛʦ ʮʚʝʪʘ. 

ʇʝʨʝʭʦʜ ʨʝʟʢʠʡ, ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ. 

ɺ1 57-93 

36 

ʊʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ, ʧʦʯʪʠ ʯʝʨʥʳʡ, ʩʦ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʤʠ 

ʧʷʪʥʘʤʠ. ʊʝʤʥʳʝ ʞʝʣʝʟʦʤʘʨʛʘʥʮʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʣʦʪʥʳʝ, 

ʜʦ 1 ʩʤ ʜʠʘʤʝʪʨʦʤ. ɽʜʠʥʠʯʥʳʝ ʤʝʣʢʠʝ ʢʘʤʥʠ. ʇʝʨʝʭʦʜ ʧʦʩʪʝ-

ʧʝʥʥʳʡ. 

ɺ2 93-120 

27 

ʏʝʨʥʳʡ ʩ ʢʨʘʩʥʦʚʘʪʦ-ʯʝʨʥʳʤʠ ʧʷʪʥʘʤʠ, ʧʣʦʪʥʳʡ, ʩʣʠʪʳʡ, ʩʚʝ-

ʞʠʡ. ʅʘ ʛʣʫʙʠʥʝ 118 ʩʤ ʢʝʨʘʤʠʯʝʩʢʠʡ ʜʨʝʥʘʞ. 

 

ʇʦʯʚʘ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʢʘʢ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʘʷ ʩʫʧʝʩʯʘʥʘʷ.  

ɼʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʧʦʢʨʦʚʦʤ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ ʥʘ ʤʦ-

ʨʝʥʥʳʭ ʠʣʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʛʣʠʥʢʘʭ, ʤʦʨʝʥʥʳʭ ʠʣʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʷʭ, ʜʚʫ-

ʯʣʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʨʝʞʝ ʥʘ ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʳʭ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʧʝʩʢʘʭ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʳ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ, ʢʘʢ ʜʝʨʥʦʚʦ-ʩʣʘ-

ʙʦʧʦʜʟʦʣʠʩʪʳʝ ʛʣʝʝʚʘʪʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʠ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʝ ʩʫʧʝʩʯʘʥʳʝ, ʚ ʢʦ-

ʪʦʨʳʭ ʜʝʨʥʦʚʳʡ ʧʨʦʮʝʩʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʩʥʦʚʘʥʠʡ ʠ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʤ-

ʧʣʝʢʩʦʤ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʶʱʠʭ: ʥʘʢʦʧʣʝʥʠʝ ʛʫʤʫʩʘ ʚ ʤʝʩʪʝ ʦʪʤʠʨʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪ-

ʢʦʚ, ʧʝʨʝʜʚʠʞʝʥʠʝ ʛʫʤʫʩʘ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ, ʱʝʣʦʯʥʦʡ ʛʠʜʨʦʣʠʟ ʛʣʠʥʠʩʪʳʭ ʩʠʣʠʢʘʪʦʚ, ʚʳ-

ʥʦʩ ʧʨʦʜʫʢʪʦʚ, ʥʘʢʦʧʣʝʥʠʝ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ, ʦʩʚʝʪʣʝʥʠʝ ʛʦʨʠʟʦʥʪʦʚ, ʚʳʤʳʚʘʥʠʝ ʠʣʠʩʪʦʡ 

ʬʨʘʢʮʠʠ ʠʟ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʥʠʞʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ 

ʘʛʨʦʭʠʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.  
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ʊʘʙʣʠʮʘ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ ʠ ʠʭ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʦʮʝʥʢʠ   

 

ɸʛʨʦʭʠʤʠʯʝ-

ʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʇʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ˉ 29 

ʇʦʯʚʘ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʘʷ 

ʛʣʝʝʚʘʪʘʷ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ 

ʇʦʯʚʝʥʥʳʡ ʨʘʟʨʝʟ ˉ 33 

ʇʦʯʚʘ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʘʷ 

ʩʫʧʝʩʯʘʥʘʷ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ 

ɸʛʨʦʭʠʤʠʯʝ-

ʩʢʘʷ ʦʮʝʥʢʘ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ 

ɸʛʨʦʭʠʤʠʯʝ-

ʩʢʘʷ ʦʮʝʥʢʘ 

ʆʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ, % 
2,62 ʩʨʝʜʥʝʝ 2,20 ʩʨʝʜʥʝʝ 

pHKCL, ʝʜ. ʨʅ 5,8 
ʙʣʠʟʢʦ ʢ 

ʥʝʡʪʨʘʣʴʥʦʡ 
5,2 ʩʣʘʙʦʢʠʩʣʘʷ 

ʉʫʤʤʘ ʧʦʛʣʦ-

ʱʸʥʥʳʭ ʦʩʥʦʚʘ-

ʥʠʡ, 

ʤʤʦʣʴ/100 ʛ 

13,2 ʩʨʝʜʥʝʝ 10,2 ʩʨʝʜʥʝʝ 

ɻʠʜʨʦʣʠʪʠʯʝ-

ʩʢʘʷ ʢʠʩʣʦʪ-

ʥʦʩʪʴ, 

ʤʛ-ʵʢʚ/100 ʛ 

1,41 ʦʯʝʥʴ ʥʠʟʢʘʷ 1,96 ʦʯʝʥʴ ʥʠʟʢʘʷ 

ʈ2ʆ5, ʤʛ/100 ʛ 4,12 ʥʠʟʢʦʝ 1,50 ʦʯʝʥʴ ʥʠʟʢʦʝ 

ʂ2ʆ, ʤʛ/100 ʛ 2,67 ʦʯʝʥʴ ʥʠʟʢʦʝ 1,58 ʦʯʝʥʴ ʥʠʟʢʦʝ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʦʜʥʦ-

ʨʦʜʥʦʩʪʴ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʘʙʦʢʠʩ-

ʣʦʡ ʠ ʙʣʠʟʢʦʡ ʢ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʠ ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ. ɻʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʠʤʝʝʪ ʦʯʝʥʴ ʥʠʟʢʦʝ ʟʥʘʯʝ-

ʥʠʝ. ʆʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʈʝʣʴʝʬ ʠʟʫʯʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʩʣʝʜʩʪʚʠʝ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʜʨʝʚʥʠʭ ʣʝʜʥʠʢʦʚ ʠ ʚʳʟʚʘʥʥʳʭ ʠʤʠ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʨʝʣʴʝʬʦʤ ʧʦʣʦʛʦ-ʭʦʣʤʠʩʪʦʛʦ ʪʠʧʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʝʛʦ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʳʷʚʣʝʥʥʳʭ ʧʦʯʚ ʚʘʨʴʠ-

ʨʫʝʪʩʷ ʦʪ ʩʫʧʝʩʯʘʥʦʛʦ ʜʦ ʣʸʛʢʦʛʦ ʩʫʛʣʠʥʢʘ. 

2. ʇʦʯʚʳ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʝ ʛʣʝʝʚʘʪʳʝ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʠ 

ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʝ ʩʫʧʝʩʯʘʥʳʝ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʳʭ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʣʫʛʠʜʨʦʤʦʨʬ-

ʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʧʨʦʷʚʣʷʶʱʠʤʠʩʷ ʧʨʠʟʥʘʢʘʤʠ ʦʛʣʝʝʥʠʷ. ɺʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʘʚʪʦʤʦʨʬ-

ʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʣʠʯʘʷʩʴ ʣʫʯʰʝʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ ʜʨʝʥʘʞʝʤ. 

3. ʆʙʦʙʱʠʚ ʜʘʥʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʳ ʠʩʩʣʝʜʦʚʘʥ-

ʥʦʛʦ ʫʯʘʩʪʢʘ, ʦʙʣʘʜʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʢʘʟʘ-

ʪʝʣʝʡ, ʠʩʧʳʪʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʜʝʬʠʮʠʪ ʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. ʕʪʦʪ 

ʬʘʢʪʦʨ ʩʪʘʥʦʚʠʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʨʘʟʚʠʪʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ. 

  



100 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʆʁ ʃʀʊɽʈɸʊʋʈʓ  

 

1. ɼʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2022 ʛʦʜʫ. ï ʄʦʩʢʚʘ: ʌɻɹʅʋ çʈʦʩʠʥʬʦʨʤʘʛʨʦʪʝʭè, 2022. ï URL: 

https://www.mcxac.ru/upload/iblock/859/85939bcfcc1153e193246538bf900ea0.pdf (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 05.04.2025). 

2. ʂʘʨʪʳ Google Earth ï URL: https://earth.google.com/web/search (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

06.04.2025). 

3. ɸʥʮʠʬʝʨʦʚʘ, ʆ.ɸ ʇʦʯʚʳ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ: ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, 

ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʞʚʫʟʦʚʩʢʠʡ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʧʦʩʚʷʱʸʥʥʳʡ ʄʝʞ-

ʜʫʥʘʨʦʜʥʦʤʫ ʛʦʜʫ ʧʦʯʚ / ʆ.ɸ. ɸʥʮʠʬʝʨʦʚʘ. ï ʂʘʣʠʥʠʥʛʨʘʜ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʌɻɹʆʋ ɺʇʆ 

"ʂɻʊʋ", 2015. ï 221 ʩ. ï ISBN 978-5-94826-444-8. 

4. ʖʩʦʚ ɸ.ʀ. ʕʨʦʟʠʷ ʧʦʯʚ ɺʘʨʤʠʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ / ɸ.ʀ ʖʩʦʚ. ï ʂʘʣʠʥʠʥʛʨʘʜ: 

ʠʟʜʘʪʝʣʴʩʪʚʦ ʌɻʆʋ ɺʇʆ çʂɻʊʋè, 2011. ï 201 ʩ.- ISBN 978-5-94826-303-8. 

5. ɼʝʧʫʪʘʪʦʚ, ʂ. ɺ. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʮʠʥʢʘ ʚ 

ʧʦʯʚʘʭ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ / ʂ. ɺ. ɼʝʧʫʪʘʪʦʚ, 

ʃ. ʄ. ɻʨʠʛʦʨʦʚʠʯ // ɺʝʩʪʥʠʢ ʂʫʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. - 

2022. - ˉ6. ï 54-61 ʉ.  
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ʋɼʂ 614.8.084 

ʂʘʯʘʣʦʚʘ ʃ.ʉ. 

ʈɸɿʈɸɹʆʊʂɸ ʇʆʈʗɼʂɸ ʈɸʉʏɪʊɸ ʀʅʊɽɻʈɸʃʔʅʆɻʆ ʇʆʂɸɿɸʊɽʃʗ  

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʇʈʆʄʓʐʃɽʅʅʆʁ  

ɹɽɿʆʇɸʉʅʆʉʊʔʖ ɻɸɿʆʇɽʈɽʈɸɹɸʊʓɺɸʖʑʀʍ ʇʈʆʀɿɺʆɼʉʊɺ 

 

ʃ. ʉ. ʂʘʯʘʣʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ. ʇ. ɹʳʟʦʚ 

ʉʇʙʇʋ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

 

ʇʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʨʷʜʢʘ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʦʮʝʥʦʢ ʩʦʩʪʦʷʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ, ʥʘ ʧʨʠʤʝʨʝ ʦʙʲʝʢʪʦʚ ʛʘʟʦ-

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ.  

 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʜʘʣʝʝ - ʧʨʦʤʳʰ-

ʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʇɹ) - ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʠʥʪʝʨʝʩʦʚ ʣʠʯʥʦʩʪʠ 

ʠ ʦʙʱʝʩʪʚʘ ʦʪ ʘʚʘʨʠʡ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʫʢʘʟʘʥʥʳʭ ʘʚʘ-

ʨʠʡ [1]. ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʥʦ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ çʆ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʘʩ-

ʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚè [1] ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʮʝʧʮʠʝʡ ʥʘʮʠ-

ʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [2], ʚ ʢʦʪʦʨʦʡ ʩʢʘʟʘʥʦ, ʯʪʦ ʚʘʞʥʝʡʰʠʤʠ ʩʦ-

ʩʪʘʚʣʷʶʱʠʤʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʟʘʱʠʪʘ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ [1-3], ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʝʜʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʥʘ 

ʦʙʲʝʢʪʘʭ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʛʘʟʘ ʠ ʛʘʟʦʚʦʛʦ 

ʢʦʥʜʝʥʩʘʪʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʉʋʇɹ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʤʠʥʠʤʠʟʠʨʦʚʘʥʥʳʭ ʨʠʩʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʘʚʘʨʠʠ ʠ ʠʥʮʠʜʝʥʪʦʚ.  
ʆʜʥʘʢʦ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʪʨʫʜʥʦ 

ʦʮʝʥʠʪʴ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦ ʨʘʩʯʸʪʫ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ.  

ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʤʘ ʘʢʪʫʘʣʴʥʘ ʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʨʷʜʢʘ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʢʣʶʯʝʚʳʭ 

ʨʠʩʢʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʝʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʨʦʚʥʷ ʇɹ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶ-

ʱʠʭ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʉʋʇɹ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʨʷʜʢʘ ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʵʢʩʧʣʫ-

ʘʪʠʨʫʶʱʠʭ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʥʝʜʨʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʚʝʥʪʠʚʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʩʦʢʨʘʱʘʷ ʪʝʤ ʩʘʤʳʤ ʨʠʩʢ ʘʚʘʨʠʡ ʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʈʘʩʯʸʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʫʪʸʤ 

ʦʙʦʙʱʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ: ʦʙ ʘʚʘʨʠʷʭ, ʠʥʮʠʜʝʥʪʘʭ ʠ ʧʨʦʠʩʰʝ-

ʩʪʚʠʷʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ; ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʯʝʩʪʚʝ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʥʩʧʝʢʮʠʦʥʥʳʭ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʚʝʜʝʥʠʷʭ ʦ ʪʷʞʝʩʪʠ 
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ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʠ ʩʨʦʢʘʭ ʠʭ ʫʩʪʨʘʥʝʥʠʷ ʫʨʦʚʥʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ; ʜʘʥʥʳʭ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʫʩʣʦʚʠʷʭ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʜʘʥʥʳʭ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʪʨʘʚʤʘʪʠʟʤʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.  

ɺ ʦʩʥʦʚʫ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʘʟʦʚʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ-

ʣʦʞʝʥ ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ (ʘʣʛʦʨʠʪʤ ʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ ʜʣʷ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ), ʢʦʪʦ-

ʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ ʪʨʫʜʦʟʘʪʨʘʪʘʤʠ. ɼʘʥʥʳʡ 

ʤʝʪʦʜ ʯʫʚʩʪʚʠʪʝʣʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʨʦʚʥʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʵʢʩʧʝʨʪʦʚ.  

ʈʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʦʨʷʜʢʫ ʩʭʝʤʘ 

ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʅʘ ʩʭʝʤʝ ʪʘʢʞʝ ʫʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʜʝʣʠ (ʙʘ-

ʟʦʚʳʭ, ʣʦʢʘʣʴʥʳʭ ʠ ʯʘʩʪʥʳʭ). 

 

ɹʘʟʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ/ ʯʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ

ʋʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 1 

ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ 

ʋʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 2 

ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ 

ʇʦʢʘʟʘʪʝʣʴ ʦʧʘʩʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ (ʇʦ)
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʦʨʷʜʢʘ ʨʘʩʯʸʪʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʋʇɹ 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʨʘʩʯʝʪʘ ʧʨʠʥʷʪʘ ʩʪʨʫʢʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ), ʦʧʠʩʳʚʘʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʝʜʸʥʥʳʝ ʚ ʛʨʫʧʧʳ (ʣʦʢʘʣʴʥʳʝ ʠ ʙʘʟʦʚʳʝ 

ʢʨʠʪʝʨʠʠ). ɺʳʙʦʨ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʥʦʚʘʥ ʥʘ ʉʪʨʘʪʝʛʠʠ [4], ʘ ʪʘʢʞʝ ʩ ʫʯʸʪʦʤ ʧʦʜʭʦʜʦʚ 

ʢ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʧʠʩʘʥʥʳʭ ʚ ʩʪʘʪʴʝ [5].  

ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʝʛʦ ʙʘʣʣʴʥʦʡ (ʢʘʯʝʩʪʚʝʥʥʦʡ) ʦʮʝʥʢʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʩʦʩʪʦʠʪ ʚ ʧʨʦʩʪʦʪʝ ʧʨʠʤʝʥʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʥʴʰʝʛʦ ʦʙʲʸʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʩʪʦʪʝ ʚʦʩʧʨʠʷʪʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʨʘʚʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʟʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʡ. 

ʂʘʞʜʳʡ ʯʘʩʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʬʘʢʪʦʨ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʦʡ ʦʪ 0 (ʤʠʥʠʤʫʤ) ʜʦ 10 (ʤʘʢʩʠʤʫʤ). ʆʮʝʥʢʘ ʥʘʟʥʘʯʘʝʪʩʷ 

ʧʫʪʝʤ ʧʝʨʝʩʯʸʪʘ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʘ (ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʰʢʘʣʘʤʠ ʧʝʨʝʩʯʸʪʘ. ɸʣʛʦʨʠʪʤ ʧʝʨʝʩʯʸʪʘ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ (ʬʘʢʪʦʨʦʚ) 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʯʘʩʪʥʳʡ ʢʨʠʪʝʨʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʩʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʋʇɹ. ʈʘʟʨʘʙʦʪʢʘ 

ʧʨʘʚʠʣ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʠʤ 

ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʙʘʟʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

ï ʇʦʢʘʟʘʪʝʣʴ ʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ (ʇʆ) - ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʨʝʣʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʦʙʲʝʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ, ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʲʝʢʪʦʚ 1 ʠ 2 ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ. 

- ʇʦʢʘʟʘʪʝʣʴ ʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ (ʇʉʊ) - ʙʘʟʦʚʳʡ ʢʨʠʪʝʨʠʡ, ʦʮʝʥʠʚʘʶʱʠʡ ʨʠʩʢ ʥʘʣʦʞʝʥʠʷ ʩʘʥʢʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʥʝʫʩʪʨʘʥʝʥʠʷ ʥʘʨʫʰʝʥʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʘ ʪʘʢʞʝ ʚ ʭʦʜʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

- ʇʦʢʘʟʘʪʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ (ʇɼ). ʆʮʝʥʠʚʘʝʪ ʧʨʦʤʳʰʣʝʥ-

ʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʩ 

ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠ-

ʨʫʝʪ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. 

- ʇʦʢʘʟʘʪʝʣʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ (ʇɸ). ʋʢʘʟʳʚʘʝʪ ʥʘ ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʧʝʨʩʦʥʘʣʦʤ, ʫʨʦʚʝʥʴ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʭ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʘʶʱʠʭ ʠ ʧʨʦʭʦʞʜʝʥʠʝ ʘʪʪʝʩʪʘʮʠʠ ʚ ʦʙ-

ʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

- ʇʦʢʘʟʘʪʝʣʴ ʘʚʘʨʠʡʥʦ-ʦʧʘʩʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ (ʇɸʆʇ). ɸʚʘʨʠʠ ʠ ʠʥʮʠʜʝʥʪʳ ʨʝʘʣʠ-

ʟʦʚʘʚʰʠʝʩʷ ʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʘʭ. ʆʮʝʥʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʣʠʟʦʚʘʚʰʠʭʩʷ ʘʚʘ-

ʨʠʡʥʦ-ʦʧʘʩʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʝʨʠʦʜ. 

- ʇʦʢʘʟʘʪʝʣʴ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʜʦ). ʆʮʝʥʠʚʘʝʪ ʩʠʩʪʝʤʫ ʜʦʢʫʤʝʥʪʘ-

ʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʢ ʦʙʱʝʤʫ ʧʝʨʝʯʥʶ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʣʦʞʝʥʠʝ 

ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʪ.ʜ.). 

- ʇʦʢʘʟʘʪʝʣʴ ʩʣʦʞʥʦʩʪʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʇʉʕ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʝʣʦʩʪʠ ʉʋʇɹ ʦʙʲʝʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʩʣʦʞʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʙʲ-

ʝʢʪʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʉʋʇɹ - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʩʪʘʪʫʩʘʤ ʩʦʩʪʦʷʥʠʷ:  

ʉʪʘʪʫʩ 1 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʦʡ ʦʪ 0 (ʤʠʥʠʤʫʤ) ʜʦ 6,5 (ʤʘʢʩʠʤʫʤ) ï ʚʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ; 

ʉʪʘʪʫʩ 2 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʦʡ ʦʪ 6,5 (ʤʠʥʠʤʫʤ) ʜʦ 8,5 (ʤʘʢʩʠʤʫʤ) ï 

ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ; 

ʉʪʘʪʫʩ 3 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʦʡ ʦʪ 8,5 (ʤʠʥʠʤʫʤ) ʜʦ 10 (ʤʘʢʩʠʤʫʤ) ï ʥʠʟ-

ʢʠʡ ʫʨʦʚʝʥʴ. 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʋʇɹ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʸʪʦʤ ʯʘʩʪʦʪʳ ʘʢʪʫʘʣʠʟʘʮʠʠ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʚ ʵʢʩ-

ʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʦʮʝʥʢʫ ʠ ʧʨʠʥʠʤʘʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʨʷʜʦʢ ʧʦʟʚʦʣʠʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʘʚʘʨʠʡ ʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʧʦʨʷʜʦʢ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ (ʫʩʪʘʥʦʚʢʘ, 

ʮʝʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʣʦʱʘʜʢʘ, ʬʠʣʠʘʣ), ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝ-

ʩʫʨʩʳ. 
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Catamarans with atypical hull shape at three different width-to-length ratios are investigated 
to assess their performance characteristics. The application of the widest catamaran hull is justified 

based on the analysis. In a first approximation, the required minimum main engine power is deter-

mined. 

 

The Government of the Kaliningrad region has recently announced the need to create a vessel 

that would be able to transport people from the eastern part of the Kaliningrad region to the Curonian 

Spit. For example, the route from Sovetsk to Rybachy settlement by private car will take about two 

hours, and by intercity bus - about four hours. This situation does not allow residents of the eastern 

part of the region to fully enjoy the beauty of one of the pearls of the westernmost region of the 

Russian Federation. [1] 

To solve this problem, the catamaran design was chosen due to its excellent initial stability, 

as well as a larger deck area compared to single-hulled vessels. Hydrodynamic calculations were 

performed in various sources for housings with flat walls on the outside and symmetrical inner walls 

[2,3,4]. The original body shape is based on the S-NPL series with a rounded cheekbone; the pro-

jection of the "Body Plan" is shown in Figure 1. The shape of the hull with flat walls on the outside 

is shown in Figure 2, and the shape of the hull with flat walls on the inside is shown in Figure 3. The 

wave pattern for a symmetrical catamaran is shown in Figure 4, for the hull with flat walls on the 

outside - in Figure 5, and for the hull with flat walls on the inside - in Figure 6. In addition, the ratio 

the maximum distance between the hulls to the length of the waterline is 0.4. 

 

 
 

Figure 1 ï "Body Plan" symmetric hull configuration [2] 
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Figure 2 ï Hull shape with flat walls outside hull configuration [2] 

 

 
 

Figure 3 ï Hull shape with flat walls inside hull configuration [2] 

 

 
 

Figure 4 ï Wave pattern for the symmetric catamaran. Fn = 0.6 [2] 
 

 

 
 

Figure 5 ï Wave pattern hull shape with flat walls outside hull configuration. Fn = 0.8 [2] 
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Figure 6 ï Wave pattern hull shape with flat walls inside hull configuration. Fn = 1.0 [2] 

 

Based on the study results, it was found that the hull with flat walls inside has the least drag 

and consequently requires the least engine power. Thus, it is preferable to use asymmetric hull shape 

for catamaran rather than symmetric hull shape. This is justified by the fact that an asymmetric 

catamaran has less drag and more efficient wave formation, which is important for minimizing 

óhumpsô on the water. 

This research will investigate a catamaran with flat walls inside and flat walls outside. This 

model will be investigated at different speeds and at different ratios of the smallest width of the 

space between the hulls to the waterline length of the vessel. The variations of the ratio of the small-

est width of the space between the hulls to the waterline length of the ship were 0.2, 0.3 and 0.35. 

The range of speed variation was from 15 to 20 knots. Some of the results of the study are presented 

in Table 1. 

The investigated ship model is presented in Figure 7. One of the wave formation patterns 

obtained from the test results is shown in Figure 8. This test was carried out at a ship speed of 20 

knots, which is about 10 meters per second. Figure 8 shows that the waves generated by the ship's 

motion converge at one point (A), which is far behind the hull. Also, there is no interference of ship 

waves within the space between the hulls. 

 

 
 

Figure 7 ï One part of ship model 
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Figure 8 ï Wave pattern at 20 knots on inside flat hull configuration 

  

Table  ï Results of the study inside flat catamaran 

 

 Hull separation 0.2 0.3 0.35 

Speed, kn 16 18 20 16 18 20 16 18 20 

Speed, m//s 8.25 9.28 10.31 8.25 9.28 10.31 8.25 9.28 10.31 

Resistance, kN 11.4 14.2 17.0 18.7 20.1 21.7 23.4 25.0 26.7 

Power, kWt 70.7 95.5 122.5 144.3 166.1 190.4 216.9 244.9 274.9 

 

According to the results presented in Table 1, it can be seen that the largest distance between 

the hulls leads to the lowest resistance and, as a consequence, the lowest power consumption of the 

main engine. Thus, it is demonstrated that at the highest ratio of the smallest distance between hulls 

to the waterline length, the vessel exhibits the best propulsive characteristics.  

Further tests will be carried out to determine the resistance of a flat-walled catamaran hull 

and to compare these results with those already obtained. 
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The study examines multiple sauce varieties to be applied in producing sauce-coated dried 

shrimp products. Several recipe variations were formulated and tested. For the optimal sample,  

a complete production flowchart was constructed, analyzing its nutritional composition including 

calorie content. 

 

For the production of salted-dried hydrobiont products, including dried shrimp, fresh, chilled, 

and frozen raw materials are used. 

When using frozen raw material, thawing is recommended to be performed in a defroster 

where it occurs quickly and uniformly throughout the product mass. The temperature difference 

between the interior and surface of the product during defrosting may vary within 2-3ÁC. This pro-

cess preserves the nutritional qualities of the product and reduces moisture loss[2]. 

After defrosting, shrimps are sorted according to organoleptic indicators. 

Shrimps are traditionally boiled in a 3-4% sodium chloride solution for 6-10 minutes de-

pending on size. After boiling, they are rapidly cooled to 30ÁC, then processed by removing the 

cephalothorax and abdominal shell. 

In our case, shrimps are salted using sauces. Since Black Sea shrimps are relatively small (3-

7 cm in length), they do not require processing. After defrosting and sorting, they proceed directly 

to salting. The salting occurs in a brine tank filled with sauces. Shrimps are placed on a mesh con-

veyor that passes through the brine tank, making the salting duration just a few minutes. 

After salting, shrimp are conveyed to drying. From the brine tank, shrimps are elevated by a 

goose-neck mesh conveyor into the drying machine. This conveyor design eliminates excess mois-

ture and avoids the need for a separate draining operation. Artificial drying at 50-60ÁC takes 10-15 

hours [1].  

After drying, shrimp are cooled and vacuum-packed in consumer packaging. 

The objective of this scientific research is to develop a production technology for dried Black 

Sea shrimp with sauces. 

Salted and dried shrimp is an excellent source of proteins, which is necessary for health of 

muscles and bones. Also, it contains useful fats, such as omega-3 and omega-6. Besides, shrimp is 

rich in B vitamins, which makes level of our energy higher and work of nervous system better [4]. 

One of the main advantages of our product is long expiration date. Shrimps retain beneficial 

properties for a long time due to special technology of drying. It makes shrimps ideal for trips and 

adventures. At the same time, salted and dried shrimp has rich flavor, it canôt leave any gourmet 

indifferent [1]. 

Taking into consideration all these facts, it is necessary to include shrimp in the diet. How-

ever, large group of people wouldnôt like to eat shrimps because of its scent and flavor. That is why, 

design of new dried shrimp recipes is a modern trend. 

The marketing research was made in the form of a questionnaire to identify consumer pref-

erences in the field of salted and dried products in order to design the formulation.  

To find out if this product will be relevant to customers, we conducted marketing research 

in the form of survey. 

The questionnaire involved respondents of different ages and genders living in the Kalinin-

grad Region. A total of 40 people were interviewed: 59.5% of them were men and 40.5% - women. 

Salted and dried products are consumed infrequently, from once a month to several times a year, but 

there is still a demand for them. Most of the survey participants would like to try a new type of salted 
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and dried products, "Shrimp dried in sauces," which indicates that the product will be in demand in 

the market among people of different ages. 

Experimental samples of dried shrimp in sauces were prepared in the laboratory for organo-

leptic evaluation. 

The main raw material was salted and dried shrimps. Its size 2-3 centimeters, weight 0,26 - 

0, 40 grams. Also, the main components were: Teriyaki sauce, Mustard sauce, Chim Chim sauce.  

Drinking water is used from auxiliary materials to make dry Teriyaki sauce concentrate and thick 

sauces. 

There were 4 samples of 7 shrimps for the preparation of experimental products: ˉ1- for 

cooking Shrimp in Teriyaki sauce. ˉ2- for cooking Shrimp in Mustard sauce. ˉ3 ï for cooking 

Shrimp in Chim Chim sauce. ˉ4 - the control sample. 

Further, samples of sauces were selected to cooked or diluted to a liquid state. After that we 

weighted shrimps and soaked in it for 20 minutes. Thereupon soaking, the shrimps were re-weighed, 

during which it turned out that their weight increased by an average of two times.  

After saucing we were drying shrimps in steam convector at 40ÁC for 7 minutes on each side. 

Next, we weighted samples again to calculate the weight gain during the entire technological 

process and calculate the caloric content and formulation of the finished product. The weight 

changes of the experimental samples are shown in tables 1 and 2. 

 

Table 1 ï Changing the weight of shrimp after saucing 

 

ˉ of samples 

and the name 

of the sauces 

Initial weight, g. Weight after 

saucing, g. 

Weight gain, g. Weight gain, % 

1.Teriyaki 

sauce 

2,54 5,07 2,53 99,6 

2.Mustard 

sauce 

2,10 4,40 2,30 109,5 

3.Chim Chim 

sauce 

1,84 3,42 1,58 85,9 

4.Control sam-

ple 

1,84 1,84 0 0 

 

Table 2 ï Changing the weight of shrimp after drying 

 

ˉ of sam-

ples and the 

name of the 

sauces 

Initial weight, g. Weight after 

drying, g. 

Weight gain, g. Weight gain, % 

1.Teriyaki 

sauce 

2,54 3,78 1,24 48,8 

2.Mustard 

sauce 

2,10 3,02 0,92 43,8 

3.Chim 

Chim sauce 

1,84 3,09 1,25 67,9 

4.Control 

sample 

1,84 1,84 0 0 
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A degustation of experimental samples of salted and dried shrimp in sauces was conducted at 

the department of Food Technology at the Kaliningrad State Technical University. The samples 

were evaluated based on a set of organoleptic parameters. Such indicators as appearance, con-

sistency, color, scent and flavor were determined. The organoleptic evaluation of the samples was 

carried out on a 5-point scale. The degustation committee consisted of 8 people. 

According to the results of the degustation, two samples scored the highest marks - salted and 

dried shrimp in Teriyaki sauce and in Chim Chim sauce. The Commission noted their unusual and 

pleasant flavor and the absence of a "fishy" smell in the product inherent in seafood. Organoleptic 

evaluation of the product is shown in table 3. 

 

Table 3 ï Organoleptic evaluation of the product ï salted and dried shrimp in Teriyaki sauce 

 

ˉ of tasters Organoleptic parameters, score on a 5-point scale: 5 - full compliance with 

requirements; 4 ï minor inconsistencies; 3 ï noticeable inconsistencies; 2 ï 

obvious inconsistencies; 1- pronounced inconsistencies (gross); 0 ï not sub-

ject to evaluation. 

Appearance Color Consistency Smell Flavor 

The taster ˉ1 5 5 5 5 5 

The taster ˉ2 5 5 5 5 5 

The taster ˉ3 5 5 5 5 5 

The taster ˉ4 5 5 4 5 4 

The taster ˉ5 5 5 5 5 5 

The taster ˉ6 5 5 5 5 5 

The taster ˉ7 5 5 5 5 5 

The taster ˉ8 5 4 5 5 5 

Average score 5,0 4,9 4,9 5,0 4,9 

 

In the process, it was decided to develop a technological process for salted and dried shrimp 

in Teriyaki sauce. Since this sample scored the highest points in the opinion of the degustation com-

mittee, it is also easier and cheaper to manufacture. Recipe of dried shrimp in Teriyaki sauce is 

shown in table 4 and caloric content of it in table 5. 

 

Table 4 ï Recipe of the product ï salted and dried shrimp in Teriyaki sauce 

 

Name of the component Components, per 100kg 

Salted and dried shrimp 51,2 kg 

Teriyaki sauce 584,7 liters 

 

Table 5 ï Caloric content of the product - salted and dried shrimp in Teriyaki sauce 

 

Name of the component Caloric content per 100g, 

kcal 

Content in the finished product, g 

Salted and dried shrimp 180 51,2 

Teriyaki sauce 89 48,8 

Caloric content of the finished product: 136 kcal 

 

Description of the technological scheme for the production of salted and dried shrimp in 

Teriyaki sauce [1, 3]. 

1 Receiving of raw materials. The Black Sea shrimp comes in the form of frozen blocks. 

Teriyaki sauce and extra materials are supplied to production according to declarations of conform-

ity provided by suppliers. 
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2 Defrosting. Defrosting of fish raw materials is carried out on an airborne defroster. The 

defrosting process takes 12-14 hours until the temperature in the fish reaches -1ÁC. 

3 Washing. The washing of fish raw materials will be carried out with the help of strangula-

tion devices. 

4 Preparation of auxiliary components. Teriyaki sauce comes ready-made. The salt and sauce 

are stored in separate, dry, clean rooms, salt is added during cooking of the shrimp, and the sauce is 

used for saucing. 

5 Boiling. Shrimp cooking will be carried out in industrial digesters, in salted water. The 

cooking time is 5-7 minutes. This will help get rid of excess moisture and make the shrimp more 

suitable for drying. The mass fraction of salt in cooking water is 1.8% [1]. 

6 Excess moisture and cooling occurs on a mesh conveyor. On this conveyor, the boiled 

shrimp enters the drying operation. 

7 Drying is carried out in a convection drying chamber, the shrimp is laid out on mesh baking 

sheets. The drying time is 4.0-4.5 hours. Drying is mixed, so the first 3 hours of shrimp are dried at 

40 Á C, and the next 1.0 - 1.5 hours at 60 Á C. Mixed drying reduces drying time and improves 

product quality. At low temperatures, excess moisture is removed first, and then the product struc-

ture is formed at high temperatures [2]. 

8 Cooling and saucing. After drying, the shrimps are cooled and then they are served for the 

saucing operation. The dressing takes place in a salt bath filled with Teriyaki sauce. The shrimps are 

placed on mesh baking sheets and immersed in a bath. The sauce is calculated depending on the 

number of shrimps, so 2 liters of sauce is required for 1 kg of salted and dried shrimps. The duration 

of the dive is 20 minutes. At the end of the dressing, the shrimps are removed and the excess moisture 

is allowed to drain. 

9 Drying after saucing and cooling, drying also takes place in a convection drying chamber 

at a temperature of 40 Á C for 15-20 minutes. after drying, cooling takes place and the finished 

product is served for packing and packaging. 

 Also, the quality indicators of salted and dried shrimp in the sauce were determined. It is 

shown in table 6. 

 

Table 6 ï The quality indicators of the product ï salted and dried shrimp in Teriyaki sauce 

 

Naming of the indicator Characteristic 

Appearance 

 

The shrimps are whole, the surface is clean, without 

damage or ruptures of the shell. 

External damage 

 

Shrimp without external damage. It is allowed to have 

broken shrimps of no more than 20% in one packaging 

unit. 

Color 

 

From red to red-orange, depending on the sauce. 

Taste 

 

 

Smell 

Shrimps should have a pleasant taste, characteristic of 

this type of product and sauce. Without defamatory 

signs. 

 

Appropriate for this type of product. Without defama-

tory signs. 

Consistency Firm and crisp 

Mass fraction of moisture, %, max.  no more than 20 

Mass fraction of table salt, %, max. no more than 8.0 

Presence of foreign impurities (in 

consumer containers) 

Not allowed 
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This article provides basic information on different Generative Artificial Intelligence mod-

els, their architecture and use in image generation. Advantages and disadvantages of the models 

are considered. The models, that are studied are: Generative Adversarial Networks, Variational 

Autoencoders and Transformers. 

 

For the last few years Generative Artificial Intelligence has been developing dramatically. 

Nowadays, a lot of corporations, small businesses and even governments use different Generative 

Artificial Intelligence (GenAI) models for various purposes, like: communication, research, autom-

atization, modelling, etc. [1]. 

One of the most common uses of GenAI now is image generation [1]. Completion of this 

task demonstrates capabilities of GenAI model clearly. Generative Adversarial Networks, Varia-

tional Autoencoders and Transformers are the most popular models for image generation. Letôs ex-

amine these models one by one and consider their positive and negative aspects. 

Generative Adversarial Network (GAN) is a class of machine learning frameworks, that al-

lows to make convincing images, audio, video, etc. [2, 3]. 

 

 

Image 1 ï Architecture of Generative Adversarial Network (GAN) [6]  

 

In the core of GAN lies the idea of contest in the form of zero-sum game between two neural 

networks ï Generator model and Discriminator model (Image 1). 

Generator (G) is a deep neural network that takes random input vector (Image 1) as input to 

generate realistic data samples. The generatorôs objective is to produce samples that the discrimina-

tor classifies as real ones. 

The discriminator (D) acts as a binary classifier, distinguishing between real and generated 

data. It learns to improve its classification ability through training, refining its parameters to detect 

fake samples more accurately [2]. 

When dealing with image data, the discriminator often employs convolutional layers or other 

relevant architectures suited to the data type. These layers help extract features and enhance the 

modelôs ability to differentiate between real and generated samples [2]. 
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G takes a random noise vector as input. This noise vector contains random values and acts 

as the starting point for Gôs creation process. Using its internal layers and learned patterns, G trans-

forms the noise vector into a new data sample, like a generated image. 

D receives two kinds of inputs: 

¶ Real data samples from the training dataset. 

¶ The data samples generated by G in the previous step.  

Dôs job is to analyse each input and determine whether itôs real or fake data (Image 1). It 

outputs a probability score between 0 and 1. A score of 1 indicates the data is likely real, and 0 

suggests itôs fake. If the discriminator correctly classifies real data as real and fake data as fake, it 

strengthens its ability to analyse each input slightly. If the generator successfully fools the discrim-

inator, it receives a positive update, while the discriminator is penalized [2, 3]. 

This process continues until discriminator struggles to distinguish real data from fake ones, 

indicating that the GAN has reached a well-trained state. At this point, the generator can be used to 

generate high-quality synthetic data for various applications. 

 

 

Image 2 ï Sets of realistic human faces, generated by GAN and failed generations (mode collapse) [7ï8] 

 

In image 2 you can see how realistic the faces on the left look. As it was mentioned earlier, 

G and D compete until Gôs images look completely the same as the real ones. That is why the images 

have such an excellent quality. 

But on the other hand, GANôs generation process can go wrong, resulting into a mess of 

pixels that can be seen on the right of image 2. This is so called mode collapse or mode failure. It is 

not unique to GANs, but this is a common error, which can appear if there is a lack of training data. 

[3] 

Variational Autoencoders (VAEs) are generative models in machine learning that create new 

data similar to the input they are trained on. Along with data generation they also perform common 

autoencoder tasks like denoising [4]. 
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Image 3 ï Variational Autoencoderôs (VAE) architecture [9]  

 

VAE is a special kind of autoencoder that can generate new data instead of just compressing 

and reconstructing it. It has three main parts: 

1. Encoder (Image 3): 

¶ The encoder receives the input data and tries to understand its most important fea-

tures. But, instead of creating a fixed compressed version like a usual autoencoder it 

creates Mean (ɛ), which is a central value representing the data and Standard Devia-

tion (ů), that is a measure of how much the values can vary [4]. 

These two values define a range of possibilities. 

2. Latent Space (ñSampled Latent Vectorò on Image 3): 

¶ Instead of encoding input into a fixed number VAEs introduce randomness to create 

variations. The model picks a point from the range to create different variations of 

the data [4]. 

This is what makes VAEs great for generating new slightly different but realistic data. 

3. Decoder (Image 3): 

¶ The decoder takes this sampled value and tries to reconstruct the original input. 

Since the encoder creates a range of possibilities instead of a fixed number the de-

coder can generate new similar data instead of just memorizing the input [4]. 

 

 

Image 4 ï two pictures, generated by VAE model [10ï11] 
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On the left side the image called ñSpace Opera Theatreôô can be seen, while on the right side 

a failed attempt to generate Mark Zuckerberg. the difference between VAEs and GANs can already 

be seen. Where GANs, being limited to one type of training data, generate images that resemble the 

training dataset, VAEs arenôt restricted and can produce more original images. But there are still 

some problems. VAEs can sometimes produce unconvincing results. Apart from that, VAEs require 

careful settings, which can be time-consuming and difficult. 

Anyway, VAEs, in fact, can be used as other autoencoders, which means they can denoise or 

compress images, as well as detect defects in pictures. 

Transformers are a type of deep learning model that uses self-attention mechanisms to pro-

cess and generate sequences of data efficiently. They capture long-range dependencies and contex-

tual relationships making them highly effective for the tasks like language modelling, machine trans-

lation and text generation [6]. These models, however, canôt generate images, but that doesnôt mean 

that they are useless for this task. Without transformers GANs, VAEs and other models can only 

produce output, similar to the input. Transformers can receive userôs prompt (text) and then convert 

it in a way, that GenAI model, connected to transformer, can understand and generate the desired 

image [5]. 

 

 

Image 5 ï Transformerôs Architecture [12]  

 

Transformer is built on encoder-decoder architecture. There are multiple encoders and de-

coders and each one consist of sublayers These sublayers are the key components of Transformer. 

First, letôs examine the encoder. 

The primary function of the encoder is to create a high-dimensional representation of the 

input sequence that the decoder can use to generate the output. Encoder consists multiple layers and 

each layer is composed of two main sub-layers [5, 6]: 

1. Self-Attention Mechanism (Image 5): This sub-layer allows the encoder to evaluate the 

importance of different parts of the input to capture dependencies.  

2. Feed-Forward Neural Network (Image 5): This sub-layer processes the output of the 

self-attention mechanism to generate a refined representation. 

Layers ñAdd & normalizedò (Image 5) are used between each of these sub-layers to ensure 

stability and improve convergence during training. 

Decoder in transformer also consists of multiple identical layers. Its primary function is to 

generate the output sequence based on the representations provided by the encoder and the previ-

ously generated tokens of the output. 
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Each decoder layer consists of three main sub-layers [5, 6]: 

1. Masked Self-Attention Mechanism (Image 5): Similar to the encoder's self-attention 

mechanism but with a mask to prevent the decoder from attending to future tokens in 

the output sequence. 

2. Encoder-Decoder Attention Mechanism (Image 5): This sub-layer allows the decoder to 

focus on relevant parts of the encoder's output representation, facilitating the generation 

of coherent and contextually appropriate output sequences. 

3. Feed-Forward Neural Network: This sub-layer processes the combined output of the 

masked self-attention and encoder-decoder attention mechanisms. 

Linear and SoftMax functions are used to activate transformer model properly. 

 

 

Image 6 ï two famous paintings, expanded by Transformer-based model [13]  

 

On image 6 two pictures, that look like expanded famous paintings, can be seen. They were 

generated by Transformer-based model. Thanks to transformer part of the model, it can understand 

how exactly the paintings need to be extended. 

Anyway, it cannot be ignored that transformers consume too much energy and as a result 

they are too expensive (Sourabh Mehta. How Much Energy Do LLMs Consume? Unveiling the 

Power Behind AI. URL: https://adasci.org/how-much-energy-do-llms-consume-unveiling-the-

power-behind-ai/). Besides, transformers can be used only with another GenAI model to generate 

images. 

To summarize, GAI demonstrates enormous potential, it has expanded into nearly every as-

pect of modern life. GAI has become a driver of innovations, efficiency. But all models have their 

own specific features and of course will be upgraded. GANs are really good at generating realistic 

images, that resemble the ones theyôve been trained on, but they need massive amount of data and 

time to be trained. They also can be trained to generate only one type of data. VAEs are pretty good 

at denoising and upscaling. They can be also used to generate something more original. And trans-

formers themselves canôt generate images, but connected to any other GenAI model, they become a 

powerful tool, that can produce exactly what user wants. But they are also the most expensive models 

in terms of energy and power consumption. 
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In this work, an analysis of modern hybrid power plants has been conducted, examining their 

advantages and disadvantages. A review of the energy equipment market has been made, and the 

dependence of the cost of marine power plants on their capacity has been determined. 

 

A marine hybrid power plant significantly enhances the operational efficiency of a vessel, 

while also reducing harmful emissions to ensure compliance with higher environmental standards. 

Recent technological advancements have made battery hybrid solutions accessible for larger marine 

vessels. Hybrid energy solutions are becoming increasingly common in marine power stations. Hy-

brid systems combine different energy sources: diesel and gas engines, battery packs, and even 

wind/solar energy. The configuration of these electricity sources, and their integrated operation 

within a single power plant, define the type and key characteristics of the hybrid power station. 

Nowadays the combination of high-capacity batteries with diesel generators is very popular. 

Modern energy installations can operate in zero-emission modes, and also allow for the accumula-

tion of electricity during the operation of the traditional power plant of the vessel (for example, 

diesel engine). The circuits using AC and DC batteries are presented in figures 1 and 2 respectively. 

 

 
 

Figure 1 ï AC-bus [1]  

 

The main advantage of this type is compliance with environmental standards. Batteries can 

be turned on in areas with high emission requirements. The main disadvantages are high cost and 

wear [1]. 
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Figure 2 ï DC-bus [1]  

 

A hybrid power plant using renewable energy sources improves the efficiency and environ-

mental performance of ships. This energy can be used to charge batteries or directly to power the 

ship's electrical systems. The main advantages include optimized fuel consumption through more 

efficient energy use, and improved environmental performance. A key disadvantage is the low 

power output in relation to the area occupied by the renewable energy source. 

Steam turbine installations operate in a closed cycle (figure 3). Their working fluid is water 

vapor and its condensate. Open cycle STIs are not used in marine power engineering due to the high 

consumption of feed water and low efficiency. 

 

 
 

Figure 3 ï Schematic diagram of the steam-turbine plant: 1 ï steam boiler, 2 ï steam turbine,  

3 ï condenser, 4 ï condenser pump, 5 ï hot box, 6 ï feed pump, 7 ï superheated steam, 8 ï feed  

water, 9 ï fuel, 10 ï air, 11 ï exhaust gas outlet, 12 ï gearbox. [2]  

 

A modern steam turbine plant is a complex heat and power system consisting of a large 

number of different elements with a specific purpose. Steam turbines can achieve high thermody-

namic efficiency, especially when operating at full capacity. This contributes to the optimization of 

fuel consumption and reduced operating costs. Steam turbines and their associated components 

(such as steam generators) can take up a lot of space and be heavy, which limits the available space 

on the vessel for other needs or equipment [2, 3]. 
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Steam turbines in hybrid energy systems are often used on large vessels, such as cruise liners 

and container ships, where high power and efficiency are required. They can also be part of systems 

that utilize battery storage to reduce dependence on fossil fuels. 

A ship's hybrid power system using gas turbines represents a modern solution for powering 

marine vessels. Such systems combine multiple energy sources, allowing for increased efficiency, 

reduced emissions, and improved operational characteristics of the ships. Gas turbine installations 

(GTIs) on vessels typically operate in an open cycle (figure 4). Their working medium is gas, pri-

marily generated by the combustion of organic fuel (liquid or gaseous) [4]. 

 

 
 

Figure 4 ï Schematic diagram of the simplest open cycle gas turbine installation: 1 ï compressor,  

2 ï turbine, 3 ï combustion chamber, 4 ï shaft, 5 ï air pipeline, 6 ï gas duct, 7 ï fuel, 8 ï gearbox. [2]  

 

In a hybrid power installation, the gas turbine can operate in conjunction with several energy 

sources. The most common of these include: 

1. Battery systems: Battery systems can be used to store excess energy generated by the gas 

turbines and to provide electricity to the vessel during periods of high demand or when the turbines 

are shut down. 

2. Diesel generators: In some hybrid systems, gas turbines can work alongside diesel gener-

ators, which can serve as a backup power source or be used in conditions where gas turbines are not 

efficient. 

Gas turbines have higher maneuverability characteristics and a simpler design. The ad-

vantages also include the ability to use almost any fuel, low weight and its compact size. The main 

disadvantage is the ingress of sea air and the deposition of salts on the compressor blades. 

Nuclear powered ships are a promising direction for the future of marine transport, offering 

high efficiency and low emissions. The main advantage of nuclear-powered ships is that they can 

operate at sea for long periods without the need to refuel. However, the high initial capital investment 

is a significant disadvantage as the market review illustrates. The diagram of a nuclear reactor is 

shown in Figure 5 [5]. 
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Fugure 5 ï Schematic diagram of a nuclear power plant with a pressurized water reactor:  

1 ï reactor; 2 ï primary biological shield; 3 ï secondary biological shield; 4 ï steam  

generator; 5 ï heating coil of the primary circuit; 6 ï circulation pump of the primary circuit;  

7 ï high-pressure turbine; 8 ï low-pressure turbine; 9 ï gearbox; 10 ï condenser;  

11 ï secondary circuit pump; 12 ï inlet for seawater; 13 ï outlet for seawater [5]  

 

Diesel installations are characterized by high efficiency and ease of diesel fuel storage; how-

ever, their main disadvantage is higher harmful emissions compared to other power plant types. 

Hybrid power systems that use diesel generators combine them with other energy sources, such as 

solar panels, wind turbines, or battery storage. These systems provide a more sustainable and effi-

cient energy supply. 

Based on the studied advantages and disadvantages of power plants on ships, a market re-

view was conducted to analyze the cost of diesel, gas and nuclear plants depending on their capacity. 

Sanctions and restrictions on technology imports may increase the cost of developing and 

constructing new nuclear vessels. The development of new technologies, including small modular 

reactors, can reduce costs and enhance the safety of nuclear vessels. Russia has experience in the 

development and operation of low-power nuclear reactors, especially in the context of using nuclear 

energy for ships (for example, for icebreakers). Leading companies, such as Rosatom are actively 

engaged in the development and implementation of nuclear technologies. Figure 6 shows the cost 

of such a facility depending on its capacity. 

 

 
 

Figure 6 ï Dependence of the cost of a nuclear reactor on its capacity in billion rubles 
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In Russia, the main manufacturers of gas turbines are companies such as OAO "Silovye 

Mashiny, "Turboatom," as well as subsidiaries of large energy companies. In the Kaliningrad region, 

the company "BEM" is engaged in the production of gas turbines. 

Before the imposition of sanctions, Russia imported gas turbines from Western companies 

such as General Electric, Siemens, and Alstom. Under the sanctions, access to these supplies has 

become limited. 

Chinese manufacturers, such as Harbin Electric and Dongfang Electric, have started offering 

their products as replacements for Western technologies. 

Additionally, a histogram was created to show the dependence (Figure 7) between the cost 

of a gas turbine and its capacity. 

 

 
 

Figure 7 ï Dependence of the cost of a gas turbine on its capacity in million rubles 

 

The market features diesel installations of various capacities and purposes. In response to 

sanctions, Russian companies, such as Dizel-Elektro, Sibelektromash, and Energomash, have ac-

tively increased their domestic production.  

The Chinese market for diesel generators is represented by numerous manufacturers offering 

a wide range of equipment with different capacities and applications, including Cummins, Yuchai, 

Weichai Power. Furthermore, a histogram was created to show the dependence (Figure 8) between 

the cost of a diesel installation and its capacity. 

 

 
 
Figure 8 ï Dependence of the cost of a diesel installations on its capacity in million rubles 
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In conclusion, the paper reveals the following features of selecting energy sources: 

1 Renewable energy plants are characterized by limited capacity and dependence on weather 

conditions. 

2 Gas turbines offer such advantages as a compact footprint, the use of gas, which is a more 

environmentally friendly type of fuel, and higher maneuverability. However, the storage of liquefied 

gas presents logistical challenges compared to that of diesel fuel. 

3 The constructed histograms show that nuclear reactors are very expensive compared to gas 

turbines or diesel generators.  

4 While the initial cost of gas turbines is higher than that of diesel generators, the main prob-

lem of diesel generators is harmful emissions into the atmosphere, exacerbated by increasingly strin-

gent environmental regulations. The findings suggest that combining batteries with gas turbines or 

diesel generators offers a viable solution for mitigating emission issues in sensitive areas. Further 

research is needed to optimize the design and implementation of hybrid power plants on ships. 
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The following article discusses six of the most promising innovative technologies that are 

reshaping the logistics industry. These technologies include the Internet of Things (IoT), Cloud Lo-

gistics, Big Data, Artificial intelligence (AI), Blockchain, Robotics and Automation. The paper ex-

plores various ways these technologies can be implemented in logistics processes, highlighting their 

potential to enhance efficiency, reduce costs, and improve customer satisfaction in the future. Addi-

tionally, possible challenges and outcomes of their future adaptation in logistics companies are 

addressed. The term ñLogistics Industry 4.0ò is analyzed, providing a comprehensive understanding 

of its significance in modern logistics. Main challenges of its development are highlighted. Potential 

obstacles are defined, and effective strategies to avoid them are revealed, ensuring that logistics 

companies can successfully navigate the complexities of technological advancements. 

 

Due to the unstable geopolitical situation, the Russian economy has found itself in a new 

reality - the sanctions in the form of restrictions put forward by the European Union which affects 

the state of cargo transportation, including the management of logistics companies. Logistics activ-

ities, which are potentially susceptible to all sorts of risks, are now the most vulnerable. Digitaliza-

tion and automation, the use of new advanced technologies in logistics to ensure the efficiency of 

management and to facilitate the decision-making processes therefore helps to preserve and develop 

logistics processes, which is especially necessary for this industry at the moment. This is why, many 

of the logistics companies apply the IT solutions as the modern means to refine their operations and 

ensure the end-to-end monitoring of the supply chain. 

Recently, a new term has been introduced - Industry 4.0. This term can be defined as the 

model explaining the possibility of digital transformation of processes due to usage of - information 

and communication technologies in all industry sectors, including logistics as well. 

In this study we analyze a new process - Logistics Industry 4.0. Logistics Industry 4.0 is the 

integration of advanced technologies into logistic processes [3]. In this paper we analyze the im-

portance of several innovative technologies, which are: Big Data, Robotics, Blockchain, Cloud 

Computing, Internet of Things (IoT) and Artificial intelligence, that recently has become extremely 

relevant. Itôs also important to look at the application in certain aspects of supply chain management 

(SCM) [2]. 

The object of research is the functioning of Logistics Industry 4.0 and its main parts as the 

complex process that influences the whole system of Logistics.  

The aim of the study is to determine the most appealing technologies of its future use in 

Logistics Industry (Logistics Industry 4.0) and to highlight opportunities and challenges of its im-

plementation.  

To achieve this goal, it is necessary to solve the following tasks:  

1. To analyze innovative IT solutions and to determine their importance for the Logistic 

Industry 4.0. 

2. To characterize each technology and their place in logistics processes based on the analy-

sis. 

3. To find the ways to transform supply chain management in the future. 
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4. To define the possibility of Logistic Industry 4.0-, highlight the key challenges of its im-

plementation and possible ways to minimize these obstacles.  

In this scientific research the following methods were used: theoretical analysis and gener-

alization of scientific literature and other sources, comparative analysis, graphical method. 

Logistics data availability grows exponentially whenever sensors get more extensive use. Data 

quality assurance remains the significant issue to address efficiently through effective mechanisms. 

Logistics companies attempt to implement modern IT solutions to enhance their internal operations. 

The adoption of modern technology leads to process optimization that results in total supply chain 

visibility.  

Logistics industry is likely to experience major transformation in the upcoming years. The 

primary attention concentrates on IoT combined with cloud logistics while big data operations re-

main the core subject. 

Some of the most promising technologies are: Internet of Things, Cloud Logistics, Big Data, 

Artificial Intelligence, Robotics, Blockchain. All of them deserve the attention ï so letôs have a 

proper look on each of them. 

Internet of things (IoT). This is a network of computing devices, machines, objects and in 

some incidence people who have identity and communicate information in the network using a com-

puter without use of command [1]. This technology can be described by the interconnectedness of 

devices related to the worldwide communications network, heterogeneity of computers, variable 

operation mode, volume and extensibility of the elements in certain network.  

IoT causes a lot of benefits to the vehicles infrastructure services and infrastructure that con-

tributes to the efficiency of operators and user groups in the logistics systems. It enables the process 

of controlling the conditions of shipped goods and used equipment, and makes it possible to create 

more efficient management of various processes. For example, various sensors placed on shipping 

containers can collect all the needed information about the condition and location of a certain con-

tainer. Moreover, these sensors help to reduce the arising problems of transparency of supply chain, 

to resolve the issue with lack of trust since they can be tracked and lead to digitalization. If IoT is 

implemented in the financial sector of the company, it could make the payment process easier for 

all the participants.[1].  

However, implementation of IoT in logistics does have some barriers such as large capacities, 

speed of data transmission and processing, high cost of adoption, security and regulatory require-

ments that makes the managers of logistics companies concerned [2]. These obstacles could be re-

solved with the emergence of cheaper IoT networks and sensors.  

Cloud logistics. This technology is referred to the computing components that encompass in-

frastructure, hardware and software, and allow providing the cloud computing services (the Inter-

net). If this technology is used in collaboration with the suitable hardware, they could help to track 

the cargo, which would lead to the improvement of supply chain. Not to mention, cloud technologies 

help to avoid the potential damage of documents, especially ones that are needed specifically to 

make the process of transportation of cargo possible (the Bill of Lading, cargo plan and etc.) [1]. 

Also, cloud technologies are used in Laas - ñLogistics-as a-Serviceò. LaaS improves the pro-

cess of sharing needed data within the supply chain. One of the rules of optimized logistics processes 

is to create such an efficient transport system that it would be feasible to safely move the cargo to a 

point of destination with minimal expenses in the shortest possible time. Implementation of LaaS 

helps to achieve this. Unfortunately, despite the positive differences the adoption of this technology 

could create, it is presumed that there would be a variety of issues with it, which are: security and 

performance issues, as well as compatibility issues with current IT systems used in logistics compa-

nies.  

Big data. Big data can be considered as heterogeneous mass of digital information that is kept 

by enterprises and citizens. This kind of data needs special storage and tools for its analysis. This 

technology includes the data related to location of device users, their interests and use of ceratin 
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equipment. In general, characteristics of the data can be identified using the four ñVôs,ò which are  

volume, variety, velocity, and value [2]. 

Information is collected and systematized for further analysis and creation of strategies, while 

the technical indicators of transport and transshipment equipment are tabulated to optimize the trans-

portation process and guarantee safety. 

This is needed for developing technology of Blockchain, Artificial Intelligence, and Internet 

of Things. Service implementations for large logistics centers and shipping companies require work-

ing with big data since it can help to reduce the costs and enlarge the range of services for customers 

[1]. 

Benefit from this technology is translation of large amounts of structured and unstructured 

data into key information for managers that need it for optimal decision-making [5]. Optimisation 

of routes in real time, forecasting of fleet capacity in shipping companies, and prediction of de-

manded services, indicative demand prediction, as well as reduction of risks within the supply chains 

ï all these mentioned improvements can become a reality dye to advancing big data analytics with 

artificial intelligence capabilities. However, the deployment of big data faces major security issues, 

and that poses a significant threat to its adoption.  

Artificial intelligence (AI). AI is a simulation of human intelligence in mechanisms and ma-

chines that are programmed to think like humans and mimic their actions. The main characteristic 

of this technology is its ability to take rational actions in order to achieve a specific goal. Nowadays 

AI technology has reached great popularity because it serves as a core element within almost all 

modern IT systems [1].  

This technology allows to solve problems related to undeveloped analytics, speed of decision-

making processes, automation and digitalization. Since AI is able to learn and improve itself, the 

probability of errors in operations will be minimized.  

It allows logists to determine most effective routes while reducing operational expenses for 

predictive modeling of customer needs with better company decisions leading to higher client satis-

faction due to customized logistics solutions. Issues related to its adoption are requirements of large 

computing power and speed, which leads to increased implementation costs [2]. 

Robotics and automation. Robotic process automation is a technology that automates business 

processes on the platform of AI and combines IoT and cloud data systems and large data analytics 

[1]. The possibility of using this technology spreads far in such complex environments as production 

and warehouse requirements. Automated transport operations would be done by implementing this 

technology in warehouses that need high automation levels. Traditionally autonomous vehicles are 

used for enhanced speed and safety performance and tracking enhancements [2]. Compared to the 

traditional warehouses, highly automated ones offer better flexibility and donôt need fixed installa-

tion of the facilities. 

However, two problems remain: lack of transparency and confidentiality of financial flows, 

fees on banking services, as they are yet impossible to be resolved by the applied system. The chal-

lenges of the technology include the fact that this robotic system is not self-learning, so it canôt 

analyze and realise its own mistakes and correct itself without someone instructing them to [1]. 

Additionally, adoption of the technology is quite expensive due to its requirement of financial in-

vestments. Hopefully, that issue could be resolved with its future development. 

Blockchain. Blockchain technology is a system of recording of transactions, which can be 

applied to monitor them, to solve the lack of trust between the participants of transportation pro-

cesses including flows of cargo and financial flows as well [1]. 

The application of a blockchain in logistics has four main benefits - improved transparency 

and traceability, both faster delivery to consumers and reduced costs. However, there are some lim-

itations to further adaption ï these are high capacities and information transfer speeds are required, 

the lack of an international legal framework, a lack of specialists, unpredictable and expensive de-

ployment costs as a result of the high sectoral fragmentation [1, 2]. 

Now weôll take a look at the implications of Logistics Industry 4.0 for Supply Chain Manage-

ment.  
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Digital areas connect through physical contacts with each other. The virtual world integration 

of data networks with ICTs represents the definition of this concept while the physical world appli-

cation involves establishing personalized transportation services and optimized goods distribution. 

Robotics together with autonomous vehicles demonstrate disruptive information and communica-

tion technology innovations which allow systems and their networked relations to function autono-

mously. The physical domain collects sensor information while generation of data happens in the 

physical world in the supply chain [2]. Supply Chain Management (SCM) uses additional non-struc-

tured data sources which include digital clickstreams, camera and surveillance footage alongside 

imagery and wikis and forum discussions. Many diverse types of information need real-time pro-

cessing because of the massive quantity present. Analytics operating through the connectivity layer 

support better decision-making while delivering value to logistics systems.  

Figure 1 demonstrates the path that supply chain management will transform [2]. 

 

 
 

Figure 1 ï Transformation of supply chain management [2]  

 

Described innovative technologies can greatly simplify the collaboration of the participants of 

the industry in the future. However, among them, Robotic Automation, the Internet of Things and 

Blockchain surely play a greater role in logistics, because they can optimize the process of logistics 

and solve most available issues. Itôs important to note that  before applying any of these technologies, 

it is necessary to develop the base of standardized reliable data, its analysis, storage, security and 

control and means of automating incoming information during interaction with other participants of 

the supply chain.  

Industry 4.0 plays a crucial role when managing production planning and control activities. 

Tasks concerning production control should be addressed by ñintelligentò objects like machines and 

components and products so as to get time improved flexibility, daptability and eventually improved 

logistics performance as well. Smart production is used as a concept that relies on the principles of 

Industry 4.0. This approach allows managers to make rapid decisions that involve the least amount 

of human involvement. 

Applications of Industry 4.0 have been presented in the context of smart transportation and 

smart warehousing systemsô improvement. Smart transportation deals with transformation and re-

structuring of the citiesô infrastructure. The approach can also be applied to the transportation man-

agement systems. Smart warehousing is efficient data collection, accurate and resilient localization, 

human activity recognition, and multi-robot collaboration with the help of data-driven analyses in 

the field of logistics [2]. It is the sheer volume of data the keeps on growing along with the necessity 

for data to get it from different sources that ranges from artificial systems like autonomous vehicles, 

robots among others, that has kept the number of data extending. 

Mentioned technologies are already being adopted in logistics companies for the overall im-

provement of transport processes. An especially vivid example of the effective application of the 

mentioned above technologies is given by the FESCO transport group whose terminal operating 
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systems are utilized with the IoT sensor to track containers and ship vessel positioning. The rate of 

new technologies implementation in the Russian market of logistics services has also been increas-

ing. To take just one example, Ozon, one of the largest marketplaces, uses big data analytics to keep 

demand predictions, streamline warehouse layouts, and automate order processing; it is also using 

robotics to monitor the location of goods in real time. The PEC (First Forwarding Company) has 

introduced the SPHINX system, composed of on-line messaging tools that has allowed the system-

atic processing of customer responses thus the response time being only measured in hours. Trans-

Container, its turn, has implemented blockchain-facilitated cargo tracking, which brings a 10-per-

cent decrease in losses. BLG together with 1C created an informational system which decreased 

costs of transportation by 10 percent, expanded warehouse capacities by 25 percent and reduced 

time devoted to handling cargo by 35 percent. The activity of another company, SberAutoTech, is 

also interesting, soon testing autonomous trucks and drones to deliver cargo to hard-to-reach desti-

nations. All these cases can be seen as notable examples of the actual application of Logistics In-

dustry 4.0 to the practice of the Russian logistics firms and can be considered to be representative 

of the future developmental trend of the industry. Considering that these companies have already 

led by the example, even more logistics organisations can be expected to implement innovative 

technologies in the nearest future. 

Now weôll summarize major aspects that affect logistics companies: 

1. Collection of data, its storage and processing. One of the main problems is that different 

company sectors store repeated data which results in increased expenses to minimize unnecessary 

storage. That happens because of the increase in production of structured and unstructured data that 

causes the growth of different data storage and processing solutions and transition of decentralized 

data storage databases into centralized ones. To get rid of this problem or to, at least, minimize it, 

regulations have to address data management effectively. 

2. Security of data and lack of unified standards. In any company, especially in logistics, 

there is classified information that exists only in the company system. So, theoretically, this data 

should never leave the system outside. However, possible security branches could lead to loss of the 

most sensitive data. This is one of the reasons why out of this fear some companies choose more 

ñold-fashionedò ways to manage logistics processes instead of implementing innovative technolo-

gies that could help them in decision-making. Not to mention, the unauthorized access to sensitive 

information leads to multi-faceted costs which become high. 

3. Lack of digital strategy. All parties involved in logistics processes should unite their data 

vertically with each other into a complex information system, and horizontally between stakeholders 

across the supply chain system. Data needs to be exchanged throughout the entire closed-loop supply 

chain including supply and production and sales segments. Unfortunately, at the moment there is no 

optimal strategy to achieve the digital supply chain and its achievement would demand substantial 

institutional and corporate funding in the back-end [2].  

The debatable question is: why are not all logistics companies using innovative technologies 

to improve the efficiency of transportation? This analysis allows us to conclude that the topic of 

overcoming the territorial and information separation of transport companies is relevant and further 

research could beneficially continue to consider this issue. 

The implementation of Logistics Industry 4.0 will transform logistics procedures through dig-

ital transformation of diverse operational frameworks. A natural resistance occurs when organiza-

tions bring new technological solutions for implementation. Many factors lead to this situation be-

cause organizations need to transform established work methods and procedures. The industry faces 

three major obstacles which include expensive technology implementations and insufficient stand-

ards and security protocols as well as a lack of data security trust. The introduction of risks and 

uncertainties makes it substantially challenging to handle the situation.  

Another question has been raised: what modifications in work terms under the paradigm Lo-

gistics Industry 4.0 should be accepted by the logistics experts and their staff in transportation dis-

tribution and manufacturing sectors? Newly required skills and knowledge without previous de-



131 

mands from experts within this industry will probably represent most of the expected changes. Lo-

gistics experts now require basic computer knowledge combined with programming skills regardless 

of positive or negative implications because the demand will only rise in upcoming years. The data 

has potential application in research to advance the field. 

 

REFERENCE  

 

1. Andreeva, A. V., & Suslova, A. D. (2020). Research of factors negatively affecting sea 

transportation and analysis of innovative technologies capable of eliminating them. Morskoj Vestnik 

(Marine Herald), (2(74)), 112ï116. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.03.2025 

2. Ilin, V., Simiĺ, D., & Sauliĺ, N. (2019). Logistics industry 4.0: challenges and opportuni-

ties. In V. Ilin, D. Simiĺ, & N. Sauliĺ (Eds.), Proceedings of the 4th Logistics International Confer-

ence (LOGIC) (pp. [page range would go here]). Belgrade, Serbia. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.03.2025 

3. Deufol. (n.d.). Logistics 4.0: How innovative technologies and digital transformation are 

revolutionizing your supply chain. Retrieved March 21, 2025, from https://www.deufol.com/en/lo-

gistics-4-0-how-innovative-technologies-and-digital-transformation-are-revolutionizing-your-sup-

ply-chain/#:~:text=Logistics%204.0%20represents%20the%20integration,procure-

ment%20to%20the%20end%20customer (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.03.2025 

4. acatech ï National Academy of Science and Engineering. (2018). Maturity Index Indus-

trie   4.0: Managing the Digital Transformation of Companies. Retrieved March 21, 2025, from 

https://www.acatech.de/wp-content/uploads/2018/03/acatech_STUDIE_rus_Maturity_In-

dex_WEB.pdf/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.03.2025 

5. Florkin, J. (n.d.). Digital transformation in the supply chain: 10 chapters dedicated to 

strategies for developing your business. Retrieved March 21, 2025, from https://julien-

florkin.com/ru/ʦʧʝʨʘʮʠʠ/ʮʝʧʦʯʢʘʤʠ-ʧʦʩʪʘʚʦʢ/ʮʠʬʨʦʚʘʷ-ʪʨʘʥʩʬʦʨʤʘʮʠʷ-ʚ-ʮʝʧʦʯʢʝ-ʧʦʩʪʘʚʦʢ/ 

(ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.03.2025  

  



132 

ʉɽʂʎʀʗ çɺʆɼʅʓɽ ɹʀʆʈɽʉʋʈʉʓ ʀ ɸʂɺɸʂʋʃʔʊʋʈɸè  

 

ʋɼʂ 639.3.05 

ʈʦʤʘʰʦʚʘ ʖ.ɸ. 

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɸʂɺɸʇʆʅʅʆʁ ʊɽʍʅʆʃʆɻʀʀ  

ʇʈʀ ɺʓʈɸʑʀɺɸʅʀʀ ɸɺʉʊʈɸʃʀʁʉʂʆɻʆ ʂʈɸʉʅʆʂʃɽʐʅɽɺʆɻʆ ʈɸʂɸ, 

CHERAX QUADRICARINATUS, VON MARTENS, 1868 

 

ʖ. ɸ. ʈʦʤʘʰʦʚʘ, ʛʨ. 23-ɺɸ/ʤ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ. ɹ. ɼʝʣʴʤʫʭʘʤʝʪʦʚ 

 

ʆʮʝʥʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʢʚʘʧʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʢʨʘʩʥʦʢʣʝʰʥʝʚʦʛʦ ʨʘʢʘ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ (ʤʠʢʨʦʟʝʣʝʥʠ ʨʝʜʠʩʘ, ʤʠʢ-

ʨʦʟʝʣʝʥʠ ʛʦʨʦʭʘ ʠ ʩʘʣʘʪʘ ʣʘʪʫʢ) ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɿʘ ʧʝʨʠʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʦʮʝ-

ʥʝʥʳ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʢʦʚ, ʜʠʥʘʤʠʢʘ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʜʝ, ʩʘʥʠ-

ʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ. 

 

ɸʢʚʘʢʫʣʴʪʫʨʘ - ʙʳʩʪʨʦʨʘʩʪʫʱʘʷ ʦʪʨʘʩʣʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʮʝʥʥʳʤʠ 

ʚʠʜʘʤʠ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʆʜʥʘʢʦ ʦʥʘ ʩʦʧʨʷʞʝʥʘ ʩ ʥʝʤʘʣʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʨʠʩʢʘʤʠ. ʅʝ-

ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʳʥʢʦʚ ʩʙʳʪʘ, ʢʦʣʝʙʘʥʠʷ ʮʝʥ ʥʘ ʢʦʨʤʘ, ʙʦʣʝʟʥʠ ʨʳʙ ï ʚʩʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʜʥʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʢʨʦʝʪʩʷ ʚ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʘʢʚʘʧʦʥʠʢʘ.  

ɸʢʚʘʧʦʥʠʢʘ - ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʩʧʦʩʦʙ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʨʝ-

ʟʫʣʴʪʘʪ ʠʥʪʝʛʨʘʮʠʠ ʘʢʚʘʢʫʣʴʪʫʨʳ (ʨʘʟʚʝʜʝʥʠʝ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ) ʠ ʛʠʜʨʦʧʦʥʠʢʠ 

(ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʥʪʘ) [1].  

ʈʳʙʳ ʠ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʞʠʚʦʪʥʳʝ ʚʳʜʝʣʷʶʪ ʪʦʢʩʠʯʥʳʝ ʜʣʷ ʩʝʙʷ ʦʪʭʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʘʤʤʠʘʢ, ʬʦʩʬʘʪʳ, ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ [2]. ɺ ʫʩʪʘʥʦʚʢʘʭ ʟʘ-

ʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʋɿɺ) ʥʘʢʦʧʣʝʥʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʴʸʟʥʦʡ ʧʨʦ-

ʙʣʝʤʦʡ, ʫʛʨʦʞʘʶʱʝʡ ʙʣʘʛʦʧʦʣʫʯʠʶ ʠ ʞʠʟʥʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʇʘʨʘʜʦʢʩ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʞʝ ʚʝʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʨʘʩʪʝ-

ʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʛʠʜʨʦʧʦʥʠʢʝ (ʙʝʩʧʦʯʚʝʥʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʨʫʥʪʘ). ɻʠʜʨʦʧʦʥʠʢʘ ʠʩʧʦʣʴʟʫʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʨʘʩʪʚʦʨʳ, ʚ ʢʦʪʦʨʳʝ ʠ ʜʦʙʘʚ-

ʣʷʶʪ ʵʪʠ ʚʝʱʝʩʪʚʘ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʸʪ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʛʠʜʨʦʧʦʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʚ ʈʦʩʩʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ: ʦʪʭʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʳʙ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʟʚʦʣʷʷ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ 

ʩʜʝʣʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʤ ʠ ʫʩʪʦʡʯʠʚʳʤ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʢʘʢ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʪʘʢ ʠ ʘʢʚʘʧʦʥʠʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʠʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʸʥ ʚ ʜʚʘ ʵʪʘʧʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʘʤ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

(ʜʣʷ ʤʠʢʨʦʟʝʣʝʥʠ ï 21 ʜʝʥʴ, ʜʣʷ ʩʘʣʘʪʘ ʣʘʪʫʢ ï 90 ʜʥʝʡ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥ ʦʩʫʱʝʩʪʚ-

ʣʷʣʩʷ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ. ʅʘ ʢʘʞʜʦʤ ɻ ʪʘʧʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘ: ʘʢʚʘʧʦʥʠʢʘ (ʩʦʯʝʪʘʥʠʝ ʛʠʜʨʦ-

ʙʠʦʥʪʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ) ʠ ʛʠʜʨʦʧʦʥʠʢʘ (ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ). 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʩʦʙʠ ʘʚʩʪʨʘ-

ʣʠʡʩʢʦʛʦ ʢʨʘʩʥʦʢʣʝʰʥʝʚʦʛʦ ʨʘʢʘ C. quadricarinatus, ʨʘʟʚʝʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʣʠʢʘʪʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ [3]. ɺ ʢʘʯʝʩʪʚʝ 
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ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʤʝʥʷʣʠʩʴ ʤʠʢʨʦʟʝʣʝʥʴ ʨʝʜʠʩʘ (Raphanus raphanistrum subsp. 

sativus), ʤʠʢʨʦʟʝʣʝʥʴ ʛʦʨʦʭʘ (Lathyrus oleraceus, Lam., 1779) ʠ ʩʘʣʘʪ ʣʘʪʫʢ (Lactuca sativa, L., 

1753). ɺʳʙʦʨ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʣʝʛʢʦʩʪʴʶ ʚ ʚʳʨʘʱʠʚʘʥʠʠ, ʢʦʨʦʪʢʠʤ ʩʨʦʢʦʤ ʚʝ-

ʛʝʪʘʮʠʠ ʠ ʚʳʩʦʢʠʤ ʨʳʥʦʯʥʳʤ ʩʧʨʦʩʦʤ [4]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘ-

ʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ ʘʢʚʘʧʦʥʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʙʣʦʚʦʚ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʚʟʚʝʰʠʚʘʥʠʡ. ʊʘʢʞʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʜʠ-

ʥʘʤʠʢʘ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ, ʩʚʦʙʦʜʥʦʛʦ ʘʤ-

ʤʠʘʢʘ, ʥʠʪʨʠʪʦʚ, ʥʠʪʨʘʪʦʚ, ʬʦʩʬʘʪʦʚ) ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʛʠʧʦʪʝʟʳ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ 

ʦʯʠʱʘʪʴ ʚʦʜʫ ʚ ʘʢʚʘʧʦʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʠʚʘʣʦʩʴ ʩʘʥʠ-

ʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʘʢʚʘʧʦʥʥʳʭ ʠ ʛʠʜʨʦʧʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʮʝʣʴʶ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʩʘʥʠʪʘʨʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʨʘʢʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 23,9Ñ0,2 ʛ ʜʦ ʩʨʝʜʥʝʡ 

ʤʘʩʩʳ 60,8Ñ1,4 ʛ. ʇʨʠʨʦʩʪ ʤʘʩʩʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 3,02Ñ1,75 ʛ. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʨʘʢʦʚ ʠʣ-

ʣʶʩʪʨʠʨʫʝʪʩʷ ʨʠʩʫʥʢʦʤ 1.  

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʡ ʤʘʩʩʳ ʨʘʢʦʚ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʘʢʚʘʧʦʥʥʳʭ  

ʫʩʪʘʥʦʚʢʘʭ 

 

ʆʙʱʠʡ ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʜʘʥʥʳʤ 

ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʣʦʚʦʚ ʠ ʚʟʚʝʰʠʚʘʥʠʡ, ʠʟʤʝʥʷʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,03-0,11, ʯʪʦ ʩʦʦʪʥʦʩʠʪʩʷ ʜʘʥ-

ʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʨʘʢʦʚ ʩʭʦʜʥʦʡ ʤʘʩʩʳ [5]. ʋʜʝʣʴʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʨʘʢʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 0,54%. 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʨʘʢʦʚ ʠʟʤʝʥʠʣʘʩʴ ʩ 9,98Ñ0,07 ʜʦ 14,3Ñ0,21 ʩʤ ʚ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʨʘʢʦʚ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʘʢʚʘʧʦʥʥʳʭ  
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ʇʨʠ ʦʮʝʥʢʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʤʝʪʨʠʠ ʠʟʤʝʨʷʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʙʱʝʡ ʜʣʠʥʝ, 

ʜʣʠʥʳ ʮʝʬʘʣʦʪʦʨʘʢʩʘ, ʘʙʜʦʤʝʥʘ ʠ ʪʝʣʴʩʦʥʘ. ɼʘʥʥʳʝ ʧʦ ʧʨʦʜʝʣʘʥʥʳʤ ʧʨʦʤʝʨʘʤ ʧʨʠʚʝʜʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 3.  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʨʘʢʦʚ ʧʦ ʦʪʜʝʣʘʤ ʪʝʣʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ  

ʚ ʘʢʚʘʧʦʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 

 

ʊʘʢ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʮʝʬʘʣʦʪʦʨʘʢʩʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 4,60Ñ0,01 ʩʤ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʦ 6,80Ñ0,11 ʩʤ ʚ ʢʦʥʮʝ, ʜʣʠʥʘ ʘʙʜʦʤʝʥʘ ï ʦʪ 4,00Ñ0,05 ʜʦ 5,2Ñ0,09 ʠ ʪʝʣʴʩʦʥʘ ï ʦʪ 1,38Ñ0,01 

ʜʦ 2,30Ñ0,04 ʩʤ. 

ɿʘʪʨʘʪʳ ʢʦʨʤʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 1,1 ʜʦ 3,3 (ʚ ʩʨʝʜʥʝʤ, 2,20Ñ0,86), ʯʪʦ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʤʦʞʝʪ ʦʙʲʷʩ-

ʥʷʪʴʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʤʘ ʚʠʜʦʚʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʢʦʚ.  

ɺʳʞʠʚʘʝʤʦʩʪʴ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ 73,25%, ʯʪʦ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ [6]. 

ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʩʥʦʚʥʳʝ ʦʮʝʥʠʚʘʝʤʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʩʨʝʜʳ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʝʚʳʰʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʧʦ ʥʠʪʨʠʪʘʤ, 

ʥʠʪʨʘʪʘʤ ʠ ʘʤʤʦʥʠʡʥʦʤʫ ʘʟʦʪʫ, ʥʦ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʙʳʩʪʨʦ ʚʦʟʚʨʘʱʘʣʠʩʴ ʢ ʥʦʨʤʝ. ʆʪ-

ʤʝʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʥʘ ʚʪʦʢʝ ʠ ʥʘ ʚʳʪʦʢʝ ʠʟ ʘʢʚʘʧʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʧʦ ʘʟʦʪʫ ʥʠʪʨʠʪʦʚ ʠ ʥʠʪʨʘʪ-ʠʦʥʘʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʜʘʥʥʳʭ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʝʥʠʷʤʠ.  

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ) ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʦʧʪʠʤʫʤʦʚ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʌɸʆ ʜʣʷ ʚʳʨʘ-

ʱʠʚʘʥʠʷ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʢʨʘʩʥʦʢʣʝʰʥʝʚʦʛʦ ʨʘʢʘ [7]. 

ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʩʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʚʘʧʦʥʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ ʧʦʩʣʫʞʠʣʠ ʘʚʩʪʨʘʣʠʡʩʢʠʝ ʢʨʘʩʥʦʢʣʝʰʥʝʚʳʝ ʨʘʢʠ, ʢʦʨʥʠ ʤʠʢʨʦʟʝʣʝʥʠ ʨʝʜʠʩʘ ʠ ʛʦʨʦʭʘ, 

ʩʘʣʘʪʘ ʣʘʪʫʢʘ, ʠʭ ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʚʦʜʳ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʘʢʚʘʧʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʟʘʤʢʥʫ-

ʪʳʤ ʮʠʢʣʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʘ ʜʣʷ ʛʠʜʨʦʧʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ - ʢʦʨʥʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʠʭ 

ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʚʦʜʳ, ʛʜʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʨʘʩʪʝʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤ ʙʳʣʦ ʦʧʨʝʜʝ-

ʣʝʥʦ 59 ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʠʡ ʠ ʦʧʨʝʜʝʣʝʥʳ 2 ʢʫʣʴʪʫʨʳ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. ʉʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʘʢʚʘʧʦʥʥʳʭ ʠ ʛʠʜʨʦʧʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʧʦ ʩʘ-

ʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʪʘʢ ʢʘʢ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʘʥʠʪʘʨʥʦ-ʟʥʘʯʠʤʳʝ 

ʙʘʢʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 
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ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʅʦ ʦʪʤʝʪʠʤ, ʯʪʦ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʢʚʘʧʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʛʠʜʨʦ-

ʧʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʥʝʡ ʩʘʥʠʪʘʨʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ. 

ɺ ʪʘʙʣʠʮʝ 1 ʫʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ɸʛʨʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʳʨʘʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ  

(ʛʠʜʨʦʧʦʥʠʢʘ) ʠ ʚ ʦʧʳʪʥʦʡ (ʘʢʚʘʧʦʥʠʢʘ) ʛʨʫʧʧʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ˉ ʇʘʨʘʤʝʪʨ 
ʂʫʣʴʪʫʨʘ  

ʄʠʢʨʦʟʝʣʝʥʴ ʨʝʜʠʩʘ ʄʠʢʨʦʟʝʣʝʥʴ ʛʦʨʦʭʘ ʉʘʣʘʪ ʣʘʪʫʢ 

ʕʪʘʧ I II  

ʊʝʭʥʦʣʦʛʠʷ 
ɸʢʚʘʧʦ-

ʥʠʢʘ 

ɻʠʜʨʦʧʦ-

ʥʠʢʘ 
ɸʢʚʘʧʦʥʠʢʘ ɻʠʜʨʦʧʦʥʠʢʘ ɸʢʚʘʧʦʥʠʢʘ 

ɻʠʜʨʦʧʦ-

ʥʠʢʘ 

ʂʦʥʝʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʇʨʦʨʦʩʪʢʠ ʤʠʢʨʦʟʝʣʝʥʠ ɿʝʣʝʥʳʝ ʣʠʩʪʴʷ 

1 
ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʨʘʩ-

ʪʝʥʠʡ, ʛ 
946,4Ñ26,4 1322,5Ñ24,0 211,6Ñ19,9 339,5Ñ12,9 259,2Ñ17,3 319,69Ñ22,61 

2 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ʥʘʯ. 1,44Ñ0,32 1,22Ñ0,35 0,77Ñ0,14 0,85Ñ0,13 4,78Ñ1,18 3,64Ñ0,90 

ʢʦʥ. 11,64Ñ0,23 11,20Ñ3,32 17,97Ñ0,40 15,72Ñ0,79 12,72Ñ2,41 14,55Ñ1,75 

3 
ʋʨʦʞʘʡʥʦʩʪʴ, 

ʢʛ/ʤ2 
1,76 2,46 0,39 0,63 0,48 0,59 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʧʦʣʫʯʝʥʠʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʚ ʘʢʚʘʧʦʥʥʦʡ ʠ ʛʠʜʨʦʧʦʥʥʦʡ ʩʠʩʪʝʤʘʭ ʥʝʪ. 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʜʩʯʸʪʘʤ ʩ ʫʯʝʪʦʤ ʧʨʦʜʫʢʮʠʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʧʨʠʤʝʥʝʥʠʝ ʘʢʚʘʧʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʦʚʦʢʫʧʥʫʶ ʚʳʨʫʯʢʫ ʜʦ 3,5 ʨʘʟ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʠʜʨʦʧʦʥʥʦʡ ʩʭʝʤʦʡ, ʟʘ ʩʯʸʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʛʠʜʨʦʙʠʦʥʪʦʚ 

ʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʧʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʘʚʩʪʨʘʣʠʡʩʢʠʡ ʨʘʢ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ 

ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

2. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʘʢʚʘʧʦʥʥʳʡ ʤʦʜʫʣʴ ʧʨʦʷʚʠʣ ʩʝʙʷ 

ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, ʯʪʦ, ʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʳʤ ʝʛʦ ʦʙʲʝʤʦʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʩʪʨʫʢʮʠʠ; 

3. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʘʥʠʪʘʨʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʦʙʦʠʭ ʩʠʩʪʝʤ ʦʢʘʟʘʣʘʩʴ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʦʡ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʥʝʩʪʠ ʚ ʩʭʝʤʫ ʘʢʚʘʧʦʥʥʦʡ ʋɿɺ ʠ ʛʠʜʨʦʧʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʙʣʦʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

ʦʙʣʫʯʝʥʠʷ ʚʦʜʳ; 

4. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʘʢʚʘʧʦʥʠʢʘ ʢʘʢ ʪʝʭ-

ʥʦʣʦʛʠʷ ʥʝ ʫʩʪʫʧʘʝʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʠʜʨʦʧʦʥʠʢʝ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʤʥʦʛʦʷʨʫʩ-

ʥʦʡ ʘʢʚʘʧʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʢʨʘʩ-

ʥʦʢʣʝʰʥʝʚʦʛʦ ʨʘʢʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʋɼʂ 639.2.081.1 

ɽʨʝʤʝʝʚ ɻ.ɸ, ʂʨʘʩʘʫʩʢʘʩ ɼ.ɸ. 
ʀʉʉʃɽɼʆɺɸʅʀɽ ʌʆʈʄʓ ʀ ɻʀɼʈʆɼʀʅɸʄʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ  

ʊʈɸʃʆɺʓʍ ʄɽʐʂʆɺ 
 

ɻ. ɸ. ɽʨʝʤʝʝʚ, ɼ. ɸ. ʂʨʘʩʘʫʩʢʘʩ, ʛʨ. 21-ʇʈ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ. ɸ. ʅʝʜʦʩʪʫʧ  

 
ʀʩʩʣʝʜʫʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʬʦʨʤʳ ʪʨʘʣʦʚʳʭ ʤʝʰʢʦʚ ʦʪ ʠʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʪʨʘʣʦʚʦʛʦ ʤʝʰʢʘ ʥʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʛʝʦʤʝʪʨʠʠ ʪʨʘʣʦʚʳʭ ʤʝʰʢʦʚ ʥʘ ʫʣʦʚʠʩʪʦʩʪʴ. 

 

ʊʨʘʣʦʚʳʡ ʤʝʰʦʢ ï ʵʪʦ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʪʨʘʣʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʝ-
ʣʝʢʪʠʚʥʦʩʪʴ ʨʳʙʦʣʦʚʩʪʚʘ. ɽʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦ-
ʮʝʩʩʝ ʪʨʘʣʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʪʥʳʝ ʢʦʥʫʩʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳ-
ʙʦʣʦʚʩʪʚʝ, ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ɻ ʣʝʤʝʥʪ ʦʨʫʜʠʡ ʣʦʚʘ. ʂ ʧʨʠʤʝʨʫ, ʤʦʪʝʥʥʘʷ ʯʘʩʪʴ ʠ ʢʫʪʦʢ ʜʦʥ-
ʥʦʛʦ ʥʝʚʦʜʘ ʷʚʣʷʶʪʩʷ ʧʦ ʩʫʪʠ ʩʝʪʥʳʤ ʢʦʥʫʩʦʤ, ʩʝʪʥʦʡ ʢʦʥʫʩʥʳʡ ʧʦʜʭʚʘʪ, ʪʘʢʞʝ ʠʤʝʝʪ ʚʠʜ 
ʢʦʥʫʩʘ. ʅʦ, ʨʘʟʫʤʝʝʪʩʷ, ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʨʘʣʦʚʳʝ ʤʝʰʢʠ, ʪ.ʢ. 
ʧʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʠʤʝʥʥʦ ʪʨʘʣʦʚʳʡ ʣʦʚ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʳʙʦʣʦʚ-
ʩʪʚʝ, ʝʱʸ ʠ ʢ ʪʨʘʣʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʠ ʩʝʪʝʤʘ-
ʪʝʨʠʘʣʦʚ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʫʯʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʬʦʨʤʳ ʪʨʘʣʦʚʳʭ ʤʝʰʢʦʚ ʦʪ ʝʛʦ ʛʠʜʨʦ-
ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.[1] 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ:  
- ɼʚʝʨʥʠʢ ɸ.ɺ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʸʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʳʙʦʣʦʚʥʦʛʦ 

ʪʨʘʣʘ: ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ.,  
- ʌʦʥʘʨʝʚ ɸ.ʃ. ʠ ʜʨ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʥʫʩʥʳʭ ʩʝʪʝʡ, ʂʦʥʦʚʘʣʦʚʘ ʂ.ɺ. ʆʮʝʥʢʘ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʪʨʘʣʦʚʳʭ ʤʝʰʢʦʚ ʩ ʜʝʣʴʶ ʊ0, ʊ90.,  
- ɿʳʥ ɺʘʥ ɺʵ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʥʫʩʥʳʭ ʩʝʪʝʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʚʦʜʝ.,  
- ʅʝʜʦʩʪʫʧ ɸ.ɸ. ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʩʠʣʦʚʳʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʥʦʛʣʫ-

ʙʠʥʥʳʭ ʪʨʘʣʦʚ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 
ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʪʨʘʣʦʚʳʭ ʤʝʰʢʦʚ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʬʦʨʤʳ ʪʨʘ-

ʣʦʚʦʛʦ ʤʝʰʢʘ ʦʪ ʝʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
ɿʘʜʘʯʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʬʦʨʤʳ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʪʨʘʣʦʚʳʭ ʤʝʰʢʦʚ, ʘ ʪʘʢʞʝ 

ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʣʦʚʦʛʦ ʤʝʰʢʘ ʥʘ ʬʦʨʤʫ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʠ ʬʦʨʤʳ ʪʨʘ-

ʣʦʚʦʛʦ ʤʝʰʢʘ ʥʘ ʫʣʦʚʠʩʪʦʩʪʴ, ʧʨʠ ɻ ʪʦʤ ʬʦʨʤʘ ʟʘʚʠʩʠʪ ʦʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʛʠʜʨʦʧʦʜʧʦʨʳ ʤʝʥʷʝʪʩʷ ʬʦʨʤʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘʜʘʝʪ ʫʣʦʚʠʩʪʦʩʪʴ  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʵʩʢʠʟ ʪʨʘʣʦʚʦʛʦ ʤʝʰʢʘ, ʛʜʝ a ï ʰʘʛ ʷʯʝʠ, d ï ʜʠʘʤʝʪʨ, m ï ʢʦʣʠ-
ʯʝʩʪʚʦ ʷʯʝʡ ʧʦ ʚʝʨʪʠʢʘʣʠ, n ï ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʡ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ.  

 

ʈʠʩʫʥʦʢ 1 ï ʕʩʢʠʟ ʪʨʘʣʦʚʦʛʦ ʤʝʰʢʘ 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʪʝʨʠʘʣʳ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ ʪʨʘʣʦʚʳʡ ʤʝʰʦʢ.  

ʊʘʙʣʠʮʘ 1 ï ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʪʨʘʣʦʚʦʛʦ ʤʝʰʢʘ  

 

ʅʘ ʨʠʩʫʥʢʘʭ 2-3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʨʘʟʥʳʭ ʬʦʨʤ ʪʨʘʣʦʚʦʛʦ ʤʝʰʢʘ ʧʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʧʦʪʦʢʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʰʚʦʚ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʰʚʦʚ ʥʘʨʫʰʘ-

ʝʪʩʷ ʩʧʣʦʰʥʦʩʪʴ ʤʝʰʢʘ ʠ ʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ ʛʨʫʰʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦ-

ʣʠʯʝʩʪʚʘ ʰʚʦʚ, ʤʝʰʦʢ ʧʨʠʦʙʨʝʪʘʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ (ʣʫʯʰʫʶ ʜʣʷ ʘʢʢʫʤʫʣʷʮʠʠ 

ʫʣʦʚʘ). ʉʧʣʦʰʥʦʩʪʴ (Fo) ʥʘʨʫʰʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʛʨʫʰʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʢʦʛʜʘ ʥʘʨʫʰʝʥʘ ʩʧʣʦʰ-

ʥʦʩʪʴ, ʤʝʥʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

 

   ʈʠʩʫʥʦʢ 2 ï ʌʦʨʤʘ ʤʝʰʢʘ ʩʦ ʰʚʘʤʠ                                ʈʠʩʫʥʦʢ 3 ï ʌʦʨʤʘ ʤʝʰʢʘ ʙʝʟ ʰʚʦʚ       

 

ʄʝʪʦʜʠʢʘ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʥʘ ʙʘʟʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʆʆʆ 

çʌʠʰʝʨʠʥʛ-ʩʝʨʚʠʩè( ʨʠʩʫʥʦʢ 5). ɺ ʛʠʜʨʦʢʘʥʘʣʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ  ʚʦʜ-

ʥʦʛʦ ʧʦʪʦʢʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʫʩʣʦʚʠʷ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʳʤ, ʠʩʧʳʪʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʪʨʘʣʦʚ, ʪʨʘʣʦʚʳʭ ʜʦʩʦʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʧʦʜʦʙʥʳʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʥʦʚʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ. 

Ѕ ͨκͨ 
˸͔͙͊ͭͪ͊͡ 

d,  
ͣ  ͣ

a,  
ͣ  ͣ

˴ͦ͡-͍ͦ Ύ;͔͚ 

n m 

1 

˽͙ͦ͡Ή͙͔ͭͤ͡ ό˽̏ύ 

4,0 128 43 24 

2 3,0 77 70 32 

3 пΣл ͍͚͒ͦͤ͊Ύ 70  77 34 

4 пΣл ͍͚͒ͦͤ͊Ύ 45 120 46 

5 5,5 35 154 55 

6 

˽͙͙ͦ͊ͣ͒͡ ό˽ˢύ 

2,5 100 54 27 

7 2,5 60 90 37 

8 4,5 100 54 27 

9 2,5 50 108 42 

10 3,0 50 108 42 

11 3,0 40 135 50 

12 пΣр ͍͚͒ͦͤ͊Ύ 45 120 46 

13 сΣл ͍͚͒ͦͤ͊Ύ 60 90 37 
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ʈʠʩʫʥʦʢ 4 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʆʆʆ çʌʠʰʝʨʠʥʛ ʩʝʨʚʠʩè 

 

ɺ ʛʠʜʨʦʢʘʥʘʣʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚ ʫʩʣʦʚʠʷ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʳʤ, ʠʩʧʳʪʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʪʨʘʣʦʚ, ʪʨʘʣʦʚʳʭ ʜʦʩʦʢ ʠ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʟʤʝʨʳ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ: ʜʣʠʥʘ 14 ʤ, ʚʳʩʦʪʘ 3 ʤ, ʰʠʨʠʥʘ 2.5 

ʤ, ʛʣʫʙʠʥʘ 2 ʤ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʦʪ 0.2 ʜʦ 3 ʤ/ʩ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʦʜʠʪʩʷ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʪʨʘʣʦʚʳʤ ʤʝʰʢʦʤ ʚ ʛʠʜ-

ʨʦʢʘʥʘʣʝ çʌʠʰʝʨʠʥʛ ʉʝʨʚʠʩ). ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʨʘʣʦʚʳʡ ʤʝʰʦʢ ʙʫʜʝʪ ʧʦʩʘʞʝʥ ʥʘ ʦʙ-

ʨʫʯ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʬʦʨʤʳ ʪʨʘʣʦʚʦʛʦ ʤʝʰʢʘ ʤʳ ʜʦʣʞʥʳ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʤʝʰʢʘ ʣʘʟʝʨʥʦʡ 

ʣʠʥʝʡʢʦʡ ʬʠʢʩʠʨʦʚʘʪʴ ʪʦʯʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʤʝʰʢʘ. ʊʘʢʠʭ ʪʨʘʣʦʚʳʭ ʤʝʰʢʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʤʠʣʣʠʦʥ, ʯʪʦʙʳ ʦʙʦʙʱʠʪʴ ʜʘʥʥʳʝ ʤʳ ʜʦʣʞʥʳ ʦʙʝʟʨʘʟʤʝʨʠʪʴ ʜʠʘʤʝʪʨ ʠ ʜʣʠʥʫ ʠ 

ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ. [2-3] 
 

 

ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʪʨʘʣʦʚʳʤ ʤʝʰʢʦʤ 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʦʜʠʥ ʠ ʪʦʪ-ʞʝ ʪʨʘʣʦʚʳʡ ʤʝʰʦʢ ʤʝʥʷʝʪ ʩʚʦʠ ʛʠʜʨʦʜʠ-

ʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨ ʩʧʣʦʰʥʦʩʪʠ ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʯʪʦ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʥʷʝʪʩʷ ʠ ʪʦʛʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʜʠʘʤʝʪʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ (ʈʠʩ.6), ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʫ ʪʨʘʣʦʚʦʛʦ ʤʝʰʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪʘʢʞʝ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʙʝʟʨʘʟʤʝʨʥʳʭ ʚʝʣʠʯʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ, ʧʨʠʤʝʨ ʛʨʘʬʠʢʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 7. 

 












































































































































































































































































































































































































































































































































































































































































































































































































































