
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅɸʋʂɸ ʀ ʄʆʃʆɼɽɾʔ ʂʈɸʉʅʆʗʈʔʗ ï 

ʐɸɻ ɺ ɹʋɼʋʑɽɽ  

XXI  

 

 

 

 

 

 

 

 

 

 

 

 
 

ʂʨʘʩʥʦʷʨʩʢ 2025 



ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɼʝʧʘʨʪʘʤʝʥʪ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 

 

 

 

 

 

ʅɸʋʂɸ ʀ ʄʆʃʆɼɽɾʔ ʂʈɸʉʅʆʗʈʔʗ ï  

ʐɸɻ ɺ ɹʋɼʋʑɽɽ 

 

 

ʄʘʪʝʨʠʘʣʳ XXI 
ʈʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʫʯʘʱʠʭʩʷ 

(ʤʘʨʪ 2025 ʛʦʜʘ) 

 

 

 

 

 

 

ʂʨʘʩʥʦʷʨʩʢ 2025 



2 

 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʚʳʧʫʩʢ: 

ɺʦʨʦʥʠʥʘ ɸ.ʉ. ï ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʜʦʚʫʟʦʚʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʀʚʘʥʦʚʘ ɺ.ɸ. ï ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʦʪʜʝʣʘ ʜʦʚʫʟʦʚʩʢʦʡ ʦʜʛʦʪʦʚʢʠ 

ɸʥʜʨʶʢʝʚʠʯ ʅ.ɺ. ï ʟʘʚ. ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ ʦʪʜʝʣʝʥʠʝʤ  

ʦʪʜʝʣʘ ʜʦʚʫʟʦʚʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

 

 

 

 

 

 

ʅʘʫʢʘ ʠ ʤʦʣʦʜʝʞʴ ʂʨʘʩʥʦʷʨʴʷ ï ʘhʛ ʚ ʙʫʜʫʱʝʝ: ʤʘʪ-ʣʳ ʈʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯ.-

ʧʨʘʢʪ. ʢʦʥʬ. ʫʯʘʱʠʭʩʷ (ʤʘʨʪ 2025 ʛ.) / ʂʨʘʩʥʦʷʨ. ʛʦʩ. ʘʛʨʘʨ. ʫʥ-ʪ. ï ʂʨʘʩʥʦʷʨʩʢ, 

2025. - 499 ʩ. 

 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ XXI ʈʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ 5-11 ʢʣʘʩʩʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. 

(ʄʘʪʝʨʠʘʣʳ ʩʪʘʪʝʡ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ). 

 

 

 

 

 

 

 

 

 

 
É ʌɻɹʆʋ ɺʆ çʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 2025 
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ʇʈɽɼʀʉʃʆɺʀɽ 

 

25 ʤʘʨʪʘ 2025 ʛʦʜʘ ʧʨʦʰʣʘ XXI ʈʝʛʠʦʥʘʣʴʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʫʢʘ ʠ ʤʦʣʦʜʝʞʴ ʂʨʘʩʥʦʷʨʴʷ ï ʰʘʛ ʚ ʙʫʜʫʱʝʝè. ɹʦʣʝʝ 120 

ʫʯʘʩʪʥʠʢʦʚ ʠʟ 6 ʨʘʡʦʥʦʚ ʠ 7 ʛʦʨʦʜʦʚ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ 

ʢʦʥʬʝʨʝʥʮʠʠ.  

ʅʘ ʦʪʢʨʳʪʠʠ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʧʨʠʚʝʪʩʪʚʝʥʥʳʤ ʩʣʦʚʦʤ ʢ ʫʯʘʩʪʥʠʢʘʤ ʠ ʠʭ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʚʳʩʪʫʧʠʣʘ ʧʨʦʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʠ 

ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ɻɸʋ ʂʨʳʤʢʦʚʘ ɺʝʨʦʥʠʢʘ ɻʝʥʥʘʜʴʝʚʥʘ. 

ʇʦ ʠʪʦʛʫ ʟʘʱʠʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦʣʫʯʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ:  

ʉʝʢʮʠʷ 1. çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝè.  

ʇʦʜʩʝʢʮʠʷ 1.1  

1 ʤʝʩʪʦ: ʂʣʝʚʮʦʚ ɸʥʜʨʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʉʧʦʩʦʙʳ ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ 

(Qu®rcus r·bur)  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɽʚʣʘʤʧʠʝʚʘ ʅʘʪʘʣʴʷ ɺʘʣʝʨʴʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, 

ʂɻɹʆʋ ɼʆ çʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʝʚʦʡ ʮʝʥʪʨ çʖʥʥʘʪʳè, 5 ʢʣʘʩʩ)  

2 ʤʝʩʪʦ: ɽʚʣʘʤʧʠʝʚʘ ʇʦʣʠʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ, ʇʨʠʚʘʣʠʭʠʥʘ 

ɽʢʘʪʝʨʠʥʘ ɼʤʠʪʨʠʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʈʘʩʪʠʪʝʣʴʥʳʝ ʢʨʘʩʠʪʝʣʠ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʶʯʥʠʢʦʚʘ ʆʣʴʛʘ ʉʝʨʛʝʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʂɻɹʆʋ ɼʆ 

çʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʝʚʦʡ ʮʝʥʪʨ çʖʥʥʘʪʳè, 8, 7 ʢʣʘʩʩ) 

3 ʤʝʩʪʦ: ɼʫʜʢʦ ʊʘʪʴʷʥʘ ɸʣʝʢʩʝʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʩʝʣʝ 

ʊʶʭʪʝʪ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʝʟʨʫʢʦʚʘ ʅʘʪʘʣʴʷ ʇʝʪʨʦʚʥʘ, ɿʳʢʦʚʘ ɸʥʘʩʪʘʩʠʷ 

ɸʣʝʢʩʘʥʜʨʦʚʥʘ (ʊʶʭʪʝʪʩʢʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʦʢʨʫʛ, ʩ. ʊʶʭʪʝʪ, ʄɹʆʋ ɼʆ 

çʎʝʥʪʨ ʚʥʝʰʢʦʣʴʥʦʡ ʨʘʙʦʪʳè, 8 ʢʣʘʩʩ) 

ʇʦʜʩʝʢʮʠʷ 1.2  

1 ʤʝʩʪʦ: ɿʘʭʘʨʦʚʘ ɽʣʠʟʘʚʝʪʘ ɽʚʛʝʥʴʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʩʤʝʩʝʡ ʥʘ 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʤʝʩʠ ʛʘʟʦʥʥʳʭ ʪʨʘʚ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʠʤʢʠʥʘ ʖʣʠʷ ʖʨʴʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʂɻɹʆʋ ɼʆ 

çʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʝʚʦʡ ʮʝʥʪʨ çʖʥʥʘʪʳè, 10 ʢʣʘʩʩ)  

2 ʤʝʩʪʦ: ʇʫʯʠʥʠʥ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʢʫ ʋʞʫʨʢʘ ʈʫʢʦʚʦʜʠʪʝʣʴ: 

ɻʨʝʙʝʥʱʠʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ɽʚʛʝʥʴʝʚʥʘ (ʛ. ʋʞʫʨ, ʄɹʆʋ ɼʆ çʋʞʫʨʩʢʠʡ ʮʝʥʪʨ 

ɼʆè, 9 ʢʣʘʩʩ)  

3 ʤʝʩʪʦ: ʉʪʘʨʠʢʦʚʘ ʄʘʨʛʘʨʠʪʘ ɸʥʪʦʥʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʨʝʤʘ ʜʣʷ ʨʫʢ ʩ ʥʘʪʫʨʘʣʴʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʩʦʟʜʘʥʥʦʛʦ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ  
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ʈʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʭʘʨʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʠʢʪʦʨʦʚʥʘ, ɿʣʦʪʥʠʢʦʚʘ ʆʣʝʩʷ 

ɺʣʘʜʠʩʣʘʚʦʚʥʘ (ʛ. ʄʠʥʫʩʠʥʩʢ, ʄɹʆʋ çʉʆʐ ˉ 4 ʠʤ. ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ 

ʄ.ʇ. ʍʚʘʩʪʘʥʮʝʚʘè, 9 ʢʣʘʩʩ)  

ʉʝʢʮʠʷ 2. çʉʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷè. 

ʇʦʜʩʝʢʮʠʷ 2.1  

1 ʤʝʩʪʦ: ɻʫʣʷʝʚ ʀʚʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʵʢʦʩʬʝʨʘ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʣʦʜʫʭʠʥʘ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ (ʛ. ɼʠʚʥʦʛʦʨʩʢ, ʬʠʣʠʘʣ 

çɼʕɹʉè ʄɹʆʋ ɼʆ çɼɼʊè, ʄɸʆʋ çɻʠʤʥʘʟʠʷ ˉ 10 ʠʤ. ɸ.ɽ. ɹʦʯʢʠʥʘè, 8 

ʢʣʘʩʩ)  

2 ʤʝʩʪʦ: ʋʩʪʶʛʦʚʘ ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɺʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʥʘ ʚʩʭʦʞʝʩʪʴ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʋʩʪʶʛʦʚʘ ʊʘʪʴʷʥʘ ɺʘʩʠʣʴʝʚʥʘ (ɹʘʣʘʭʪʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. 

ʊʶʣʴʢʦʚʦ, ʄɹʆʋ çʊʶʣʴʢʦʚʩʢʘʷ ʉʆʐè, 8 ʢʣʘʩʩ)  

3 ʤʝʩʪʦ: ʄʘʣʴʮʝʚ ʀʚʘʥ ɺʣʘʜʠʤʠʨʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʨʦʜʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ 

ʥʘʩʝʢʦʤʳʤʠ-ʚʨʝʜʠʪʝʣʷʤʠ ʢʘʧʫʩʪʳ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʘʩʥʦʚʩʢʘʷ ɸʣʝʢʩʘʥʜʨʘ ʅʠʢʦʣʘʝʚʥʘ, ʄʘʣʴʮʝʚʘ ɸʥʥʘ 

ɺʣʘʜʠʤʠʨʦʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʄɸʆʋ çʃʠʮʝʡ ˉ 7è, 8 ʢʣʘʩʩ)  

ʇʦʜʩʝʢʮʠʷ 2.2  

1 ʤʝʩʪʦ: ʂʦʯʝʣʦʨʦʚʘ ʖʣʠʷ ʕʜʫʘʨʜʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʄʝʪʦʜʳ ʢʘʩʪʨʘʮʠʠ ʞʝʨʝʙʮʦʚ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʡʙʝʣʴ ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʂɻɹʇʆʋ 

çʂʨʘʩʥʦʷʨʩʢʠʡ ʘʛʨʘʨʥʳʡ ʪʝʭʥʠʢʫʤè, 3 ʢʫʨʩ)  

2 ʤʝʩʪʦ: ɼʠʢʦʚʘ ɿʣʘʪʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʉʳʥ ʶʛʘ - ʚʠʥʦʛʨʘʜ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʨʦʪʢʝʚʠʯ ʊʘʪʴʷʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʄɸʆʋ 

çʉʐ ˉ 72è, 10 ʢʣʘʩʩ)  

3 ʤʝʩʪʦ: ʄʦʮʢʦʚʩʢʘʷ ɼʘʨʴʷ ɺʠʢʪʦʨʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʫʯʝʥʠʷ ʧʦʵʤʳ ʅ.ɺ. ɻʦʛʦʣʷ çʄʝʨʪʚʳʝ ʜʫʰʠè 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʋʩʪʴʷʥʮʝʚʘ ɽʣʝʥʘ ɺʠʢʪʦʨʦʚʥʘ (ʛ. ɼʠʚʥʦʛʦʨʩʢ, ʄɸʆʋ 

çɻʠʤʥʘʟʠʷ ˉ 10 ʠʤ. ɸ.ɽ. ɹʦʯʢʠʥʘè, 10 ʢʣʘʩʩ)  

ʉʝʢʮʠʷ 3. çʊʝʭʥʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʫʪʠ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷè 

ʇʦʜʩʝʢʮʠʷ 3.1  

1 ʤʝʩʪʦ: ɻʠʣʴʜʝʨʤʘʥ ʊʠʤʦʬʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɺʝʥʪʠʣʷʮʠʷ ʚ ʧʦʛʨʝʙʝ (ʧʦʜʚʘʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ) 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʅʝʨʦʜʘ ʀʨʠʥʘ ʇʘʚʣʦʚʥʘ (ʛ. ɸʯʠʥʩʢ, ʄʆʋ çʃʠʮʝʡ ˉ 1è, 6 ʢʣʘʩʩ)  

2 ʤʝʩʪʦ: ɺʦʡʪʦʚ ʈʦʩʪʠʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʄʠʥʠ - ʢʦʥʜʠʪʝʨʩʢʘʷ çʅʘʟʘʜ ʚ ʉʉʉʈè  
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ʈʫʢʦʚʦʜʠʪʝʣʴ: ʍʘʣʠʢʦʚʘ ʅʘʪʘʣʴʷ ɺʘʣʝʨʴʝʚʥʘ (ʛ. ʂʘʥʩʢ, ʄɹʆʋ çʉʆʐ ˉ 

15è, 6 ʢʣʘʩʩ)  

3 ʤʝʩʪʦ: ʂʦʚʘʣʴ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɹʠʟʥʝʩ-ʧʣʘʥ: çɼʝʥʴ ʚʘʨʝʥʴʷè  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʠʤʢʠʥʘ ʖʣʠʷ ʖʨʴʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʄɸʆʋ çʃʠʮʝʡ 

ˉ 7è, 8 ʢʣʘʩʩ)  

ʇʦʜʩʝʢʮʠʷ 3.2  

1 ʤʝʩʪʦ: ʉʝʤʠʨʠʢʦʚ ʄʘʢʩʠʤ ʉʝʨʛʝʝʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʉʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʪʝʧʣʠʮʳ ʥʘ ʙʘʟʝ arduino  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʋʩʪʶʛʦʚ ɸʣʝʢʩʘʥʜʨ ʀʛʦʨʝʚʠʯ (ɹʘʣʘʭʪʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. 

ʊʶʣʴʢʦʚʦ, ʄɹʆʋ çʊʶʣʴʢʦʚʩʢʘʷ ʉʆʐè, 10 ʢʣʘʩʩ)  

2 ʤʝʩʪʦ: ʂʦʩʦʚʘ ɸʥʥʘ ʉʝʨʛʝʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɺʳʨʘʱʠʚʘʥʠʝ ʙʳʯʢʦʚ ʤʷʩʥʦʡ ʧʦʨʦʜʳ ʛʝʨʝʬʦʨʜ ʚ ʣʠʯʥʦʤ 

ʧʦʜʩʦʙʥʦʤ ʭʦʟʷʡʩʪʚʝ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʃʠʩʫʥʦʚʘ ʄʘʨʠʷ ɸʥʘʪʦʣʴʝʚʥʘ (ɹʘʣʘʭʪʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. 

ʊʶʣʴʢʦʚʦ, ʄɹʆʋ çʊʶʣʴʢʦʚʩʢʘʷ ʉʆʐè, 9 ʢʣʘʩʩ)  

3 ʤʝʩʪʦ: ʈʝʜʦʟʫʙʦʚʘ ɼʘʨʴʷ ʉʝʨʛʝʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʉʦʟʜʘʥʠʝ ʩʝʟʦʥʥʦʛʦ ʪʝʧʣʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ 

ʧʨʠʰʢʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʄɹʆʋ ʊʶʣʴʢʦʚʩʢʦʡ ʉʆʐ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʃʠʩʫʥʦʚʘ ʄʘʨʠʷ ɸʥʘʪʦʣʴʝʚʥʘ (ɹʘʣʘʭʪʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. 

ʊʶʣʴʢʦʚʦ, ʄɹʆʋ çʊʶʣʴʢʦʚʩʢʘʷ ʉʆʐè, 10 ʢʣʘʩʩ)  

ʊʘʢʞʝ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʢʦʥʢʫʨʩʥʳʭ ʢʦʤʠʩʩʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ɹʣʘʛʦʜʘʨʩʪʚʝʥʥʳʤʠ ʧʠʩʴʤʘʤʠ ʩʣʝʜʫʶʱʠʝ ʫʯʘʩʪʥʠʢʠ:  

ɹʘʪʘʥʠʥ ʆʩʪʘʧ ʕʜʫʘʨʜʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʘʪʘʥʠʥʘ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʄɹʆʋ 

çʉʐ ˉ 94è, 7 ʢʣʘʩʩ)  

ɽʣʴʤʠʭʝʝʚʘ ɸʥʥʘ ʈʫʩʣʘʥʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʀʟʛʦʪʦʚʣʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʫʢʨʘʰʝʥʠʡ ʠʟ ʵʧʦʢʩʠʜʥʦʡ 

ʩʤʦʣʳ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʃʠʩʫʥʦʚʘ ʄʘʨʠʷ ɸʥʘʪʦʣʴʝʚʥʘ (ɹʘʣʘʭʪʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. 

ʊʶʣʴʢʦʚʦ, ʄɹʆʋ çʊʶʣʴʢʦʚʩʢʘʷ ʉʆʐè, 10 ʢʣʘʩʩ)  

ɽʧʠʬʘʥʦʚ ɸʨʪʸʤ ɺʠʢʪʦʨʦʚʠʯ  
ʊʝʤʘ ʜʦʢʣʘʜʘ: ʂʘʢ ʧʨʦʜʣʠʪʴ ʞʠʟʥʴ ʩʨʝʟʘʥʥʳʤ ʨʦʟʘʤ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʌʨʠʟʦʨʛʝʨ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ (ʀʜʨʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. 

ʀʜʨʠʥʩʢʦʝ, ʄɹʆʋ çʀʜʨʠʥʩʢʘʷ ʉʆʐè, 9 ʢʣʘʩʩ)  

ɿʘʭʘʨʦʚʘ ʄʠʨʦʩʣʘʚʘ ɹʦʛʜʘʥʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʯʝʨʝʥʢʦʚ ʨʦʜʦʜʝʥʜʨʦʥʘ ʜʘʫʨʩʢʦʛʦ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʶʯʥʠʢʦʚʘ ʆʣʴʛʘ ʉʝʨʛʝʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʂɻɹʆʋ ɼʆ 

çʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʝʚʦʡ ʮʝʥʪʨ çʖʥʥʘʪʳè, 10 ʢʣʘʩʩ)  

ʀʚʘʥʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ʉʝʨʛʝʝʚʥʘ  
ʊʝʤʘ ʜʦʢʣʘʜʘ: ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʣʘʤʠʥʠʪʘ ʫ ʣʦʰʘʜʝʡ  
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ʈʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʡʙʝʣʴ ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʂɻɹʇʆʋ 

çʂʨʘʩʥʦʷʨʩʢʠʡ ʘʛʨʘʨʥʳʡ ʪʝʭʥʠʢʫʤè, 3 ʢʫʨʩ)  

ʂʣʝʚʮʦʚ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʏʘʣʜʘʝʚ ɸʨʪʝʤ ʈʦʤʘʥʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʉʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʜʨʝʚʝʩʠʥʳ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ 

ʢʨʘʝʚʦʤ ʮʝʥʪʨʝ çʖʥʥʘʪʳè  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɽʚʣʘʤʧʠʝʚʘ ʅʘʪʘʣʴʷ ɺʘʣʝʨʴʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʂɻɹʆʋ 

ɼʆ çʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʝʚʦʡ ʮʝʥʪʨ çʖʥʥʘʪʳè, 5 ʢʣʘʩʩ)  

ʅʠʢʦʣʘʝʚ ɺʣʘʜʠʤʠʨ ʈʦʤʘʥʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʂʘʢ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʚʣʠʷʶʪ ʥʘ ʨʘʩʪʝʥʠʷ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʠʧʯʝʥʢʦ ɸʠʣʠʥʘ ɺʠʢʪʦʨʦʚʥʘ (ʂʫʨʘʛʠʥʩʢʠʡ ʨʘʡʦʥ, ʜ. 

ʇʝʪʨʦʧʘʚʣʦʚʢʘ, ʄɹʆʋ çʇʝʪʨʦʧʘʚʣʦʚʩʢʘʷ ʉʆʐ ˉ 39 çʕʚʨʠʢʫʤè, 6 ʢʣʘʩʩ)  

ʆʣʠʥʘ ʉʦʬʠʷ ʕʜʫʘʨʜʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʦ ʚʨʝʜʝ ʢʫʨʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʘʪʘʥʠʥʘ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ɿʘʭʘʨʦʚʘ ɸʥʘʩʪʘʩʠʷ 

ɺʠʢʪʦʨʦʚʥʘ (ʛ. ʄʠʥʫʩʠʥʩʢ, ʄɹʆʋ çʉʆʐ ˉ 4 ʠʤ. ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ 

ʄ.ʇ. ʍʚʘʩʪʘʥʮʝʚʘè, 9 ʢʣʘʩʩ)  

ʆʩʪʷʥʢʦ ɺʠʦʣʝʪʪʘ ɸʥʜʨʝʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʣʠʩʪʦʚʳʭ 

ʯʝʨʝʥʢʦʚ ʩʫʢʢʫʣʝʥʪʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʠʤʢʠʥʘ ʖʣʠʷ ʖʨʴʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʂɻɹʆʋ ɼʆ 

çʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʝʚʦʡ ʮʝʥʪʨ çʖʥʥʘʪʳè, 6 ʢʣʘʩʩ)  

ʇʘʚʣʦʚʘ ɺʝʨʦʥʠʢʘ ʄʠʭʘʡʣʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʊʝʭʥʦʣʦʛʠʷ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʘʩʪʠʣʳ ʦʙʦʛʘʱʝʥʥʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʛʦʜ ʢʣʫʙʥʠʢʠ ʠ ʩʤʦʨʦʜʠʥʳ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʭ ɾʘʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ (ʉʫʭʦʙʫʟʠʤʩʢʠʡ ʨʘʡʦʥ, ʩ. 

ʉʫʭʦʙʫʟʠʤʩʢʦʝ, ʄʂʆʋ çʉʫʭʦʙʫʟʠʤʩʢʘʷ ʉʐ ʠʤ. ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʉ.ʅ. 

ʇʦʨʪʥʷʛʠʥʘè, 10 ʢʣʘʩʩ)  

ʈʝʰʝʪʥʠʢʦʚ ʃʝʦʥʠʜ ɺʣʘʜʠʤʠʨʦʚʠʯ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɹʠʟʥʝʩ-ʧʣʘʥ ʥʘ ʪʝʤʫ çʋʩʣʫʛʠ ʨʘʟʥʦʨʘʙʦʯʝʛʦè 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʘʩʥʦʚʩʢʘʷ ɸʣʝʢʩʘʥʜʨʘ ʅʠʢʦʣʘʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, 

ʄɹʆʋ çʉʐ ˉ 36è, 10 ʢʣʘʩʩ)  

ʋʩʪʴʷʥʮʝʚʘ ɸʨʠʥʘ ɽʚʛʝʥʴʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʇʨʦʝʢʪ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʧʘʣʠʩʘʜʥʠʢʘ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʳʪʢʠʥʘ ʃʘʜʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʇʝʨʚʳʰʠʥʘ ɻʘʣʠʥʘ 

ɻʨʠʛʦʨʴʝʚʥʘ (ʛ. ɼʠʚʥʦʛʦʨʩʢ, ʄɸʆʋ çɻʠʤʥʘʟʠʷ ˉ 10 ʠʤ. ɸ.ɽ. ɹʦʯʢʠʥʘè, 11 

ʢʣʘʩʩ)  

ʏʝʣʤʘʢʦʚʘ ɼʘʨʴʷ ʉʝʨʛʝʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʕʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʦʯʚʫ ʠ ʨʘʩʪʝʥʠʷ ʧʨʠ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʣʪʘʥʦʚʘ ʀʨʠʥʘ ʅʠʢʦʣʘʝʚʥʘ (ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʄɹʆʋ 

çʃʠʮʝʡ ˉ 10è, 6 ʢʣʘʩʩ)  

ʏʠʞʝʚʩʢʘʷ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ɺʳʨʘʱʠʚʘʥʠʝ ʨʘʩʩʘʜʳ ʮʚʝʪʦʚ ʥʘ ʩʚʦʸʤ ʧʨʠʫʩʘʜʝʙʥʦʤ 

ʫʯʘʩʪʢʝ  



7 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʃʠʩʫʥʦʚʘ ʄʘʨʠʷ ɸʥʘʪʦʣʴʝʚʥʘ (ɹʘʣʘʭʪʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. 

ʊ ʣʁʴʢʦʚʦ, ʄɹʆʋ çʊʶʣʴʢʦʚʩʢʘʷ ʉʆʐè, 10 ʢʣʘʩʩ)  

ʐʝʜʠʩ ʇʦʣʠʥʘ ʀʣʴʠʥʠʯʥʘ, ʗʨʣʳʢʦʚʘ ɸʥʥʘ ʄʠʭʘʡʣʦʚʥʘ  

ʊʝʤʘ ʜʦʢʣʘʜʘ: ʀʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʠ ʩʦʩʪʘʚʣʝʥʠʝ 

ʧʘʩʧʦʨʪʘ ʨʦʜʥʠʢʘ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʟʥʝʮʦʚʘ ɽʣʝʥʘ ɸʥʜʨʝʝʚʥʘ (ʛ. ɸʯʠʥʩʢ, ʄʆʋ çʃʠʮʝʡ ˉ 

1è, 8 ʢʣʘʩʩ)  

ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦʣʫʯʠʣʠ ʩʝʨʪʠʬʠʢʘʪʳ, ʢʦʪʦʨʳʝ ʜʘʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʘʣʣʳ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪ. ɹʣʘʛʦʜʘʨʠʤ ʚʩʝʭ ʟʘ 

ʫʯʘʩʪʠʝ! 

 

ʉɽʂʎʀʗ 1 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʈɸʎʀʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ 

ɺ ʂʈɸʉʅʆʗʈʉʂʆʄ ʂʈɸɽ 

(ʆʏʅʆɽ ʋʏɸʉʊʀɽ) 

ʇʦʜʩʝʢʮʠʷ 1.1 

 

 

ʇʈʆɹʃɽʄɸ ʋʊʀʃʀɿɸʎʀʀ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʇʈɽʇɸʈɸʊʆɺ ʉ 

ʀʉʊɽʂʐʀʄ ʉʈʆʂʆʄ ɻʆɼʅʆʉʊʀ, ʅɸ ʇʈʀʄɽʈɽ ɾʀʊɽʃɽʁ 

ʇʈʀɺʆʂɿɸʃʔʅʆɻʆ ʄʀʂʈʆʈɸʁʆʅɸ ɻʆʈʆɼɸ ɸʏʀʅʉʂɸ 

ɹʝʣʦʚ ɼʝʤʠʜ ʆʣʝʛʦʚʠʯ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʟʥʝʮʦʚʘ ɽ. ɸ. 

ʛ. ɸʯʠʥʩʢ 

 

ɺʩʝ ʤʳ ʧʨʠʚʳʢʣʠ, ʯʪʦ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʙʘʪʘʨʝʝʢ ʠ ʧʣʘʩʪʠʢʘ 

ʫʩʪʘʥʦʚʣʝʥʳ ʨʷʜʦʤ ʩ ʜʦʤʦʤ. ʅʦ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʜʘʣʝʝ ʃʇ) ʩ 

ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʪʘʢ ʞʝ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʘ ʟʥʘʯʠʪ, 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʥʳʭ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜ ʥʘʩʝʣʝʥʠʝʤ ʤʠʨʘ ʩʪʦʠʪ 

ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ. ʊʘʢ ʘʤʝʨʠʢʘʥʩʢʠʝ ʫʯʝʥʳʝ, ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʳ ʚ ʦʢʝʘʥʝ, ʦʙʥʘʨʫʞʠʣ ʩʣʝʜʳ 58 ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʫ ʙʝʨʝʛʦʚ ʌʣʦʨʠʜʳ. 

ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 258 ʨʝʢ ʚ 104 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʢʦʪʦʨʳʝ 

ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ 61 ʘʢʪʠʚʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ [2]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʈʦʩʩʠʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ 60-ʭ ʛʦʜʘʭ 

ʍʍ ʚ. ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ. ʇʦʵʪʦʤʫ ʦʩʪʘʪʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʦʧʘʜʘʶʪ ʚ 

ʧʨʠʨʦʜʥʳʝ ʚʦʜʳ ʠ ʠʤʝʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʦʪʥʳʭ. ɻʣʘʚʥʳʡ 

ʩʧʦʩʦʙ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʧʨʠʛʦʜʥʳʭ ʣʝʢʘʨʩʪʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ï ʵʪʦ ʩʤʳʚ ʚ 

ʢʘʥʘʣʠʟʘʮʠʶ ʠʣʠ ʚʳʙʨʘʩʳʚʘʪʴ ʚ ʙʳʪʦʚʦʡ ʤʫʩʦʨ. ʉʚʘʣʢʠ ʩʪʘʥʦʚʷʪʩʷ ʝʱʝ ʦʜʥʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [4]. 

ʇʦ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʟʚʫʯʝʥʳ ʥʘ ʟʘʩʝʜʘʥʠʠ ʢʦʤʠʪʝʪʘ ʉʦʚʝʪʘ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʘʛʨʘʨʥʦ-ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ 14 
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ʬʝʚʨʘʣʷ 2023 ʛʦʜʘ, ʚ ʈʦʩʩʠʠ ʪʦʣʴʢʦ ʟʘ 2022 ʛʦʜ ʧʨʦʠʟʚʝʜʝʥʦ ʙʦʣʝʝ 800 ʪʳʩʷʯ 

ʪʦʥʥ ʤʝʜʦʪʭʦʜʦʚ [1].  

ʉʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, 

ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ, ʥʝ ʜʦʩʪʫʧʥʳ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʩʙʦʨʘ ʠ ʫʯʝʪʘ ʪʘʢʠʭ ʦʪʭʦʜʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʚʠʟʠʠ ʜʦʤʘʰʥʝʡ ʘʧʪʝʯʢʠ ʫ ʥʘʩ ʦʩʪʘʣʠʩʴ ʃʇ ʩ ʠʩʪʝʢʰʠʤ 

ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. ʇʝʨʝʜ ʥʘʤʠ ʚʩʪʘʣ ʚʦʧʨʦʩ, ʯʪʦ ʩ ʥʠʤʠ ʜʝʣʘʪʴ? ʄʳ ʧʨʠʥʷʣʠ 

ʨʝʰʝʥʠʝ ʥʘʡʪʠ ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʃʇ ʥʝʜʘʣʝʢʦ ʦʪ ʜʦʤʘ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʯʪʦ ʤʳ ʦʙʣʘʜʘʝʤ ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦ ʧʨʦʩʨʦʯʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʦʧʘʩʥʳ ʜʣʷ 

ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʢʘ, ʫ ʥʘʩʝʣʝʥʠʷ ʥʝʪ ʪʦʯʥʳʭ ʟʥʘʥʠʡ ʢʘʢ ʠʭ ʫʪʠʣʠʟʠʨʦʚʘʪʴ. 

ʎʝʣʴ: ʦʧʨʝʜʝʣʠʪʴ ʜʝʬʠʮʠʪ ʧʫʥʢʪʦʚ ʫʪʠʣʠʟʘʮʠʷ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ 

ʛʦʜʥʦʩʪʠ ʜʣʷ ʞʠʪʝʣʝʡ ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʛʦʨʦʜʘ ɸʯʠʥʩʢʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʙʳʣʠ ʚʳʜʚʠʥʫʪʳ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʧʦʩʦʙʳ ʫʪʠʣʠʟʘʮʠʠ 

ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

2. ɺʳʷʚʠʪʴ ʘʧʪʝʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʠʤʝʶʱʠʝ 

ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

3.ʋʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

4. ʇʨʦʚʝʩʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʞʠʪʝʣʝʡ ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ. 

5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʘʥʢʝʪ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʤʦʛʫʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʚ ʥʘʰʝʤ 

ʣʠʮʝʝ. 

ɻʠʧʦʪʝʟʘ: ʧʨʠʩʪʫʧʘʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʤʳ ʩʤʦʞʝʤ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ ʩ 

ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʧʦʩʦʙʳ ʫʪʠʣʠʟʘʮʠʠ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ 

ʛʦʜʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ: ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʥʘʙʣʶʜʝʥʠʝ, 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʩʠʥʪʝʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʇʦ ʜʘʥʥʳʤ ʂʨʘʩʥʦʷʨʩʢʩʪʘʪʘ ʚ ɸʯʠʥʩʢʝ ʧʨʦʞʠʚʘʝʪ 101 384 ʯʝʣʦʚʝʢʘ [3]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʨʘʙʦʪʘʶʪ 10 ʘʧʪʝʢ. ʆʙʩʣʝʜʦʚʘʚ 

ʚʩʝ ʘʧʪʝʢʠ, ʤʳ ʥʝ ʥʘʰʣʠ ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʩʙʦʨʘ ʃʇ (ʨʠʩʫʥʦʢ 1). 

 



9 

 

 

      ʈʠʩʫʥʦʢ 1 ï ɸʧʪʝʢʠ  ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ 

ɹʣʠʞʘʡʰʠʡ ʢʦʥʪʝʡʥʝʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʜʨʫʛʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ. ʄʳ 

ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʠʟʤʝʨʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʝʟʜʢʠ ʜʦ ʢʦʥʪʝʡʥʝʨʘ 

ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ (ʨʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2 -  ʇʦʝʟʜʢʘ ʢ ʤʝʩʪʫ ʫʩʪʘʥʦʚʢʠ  ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʃʇ 

 

ɺ ʠʪʦʛʝ, ʥʘ ʜʦʨʦʛʫ ʦʪ ʜʦʤʘ ʜʦ ʘʧʪʝʢʠ, ʫ ʥʘʩ ʫʰʣʦ 35 ʤʠʥʫʪ ʠ ʩʪʦʣʴʢʦ ʞʝ 

ʦʙʨʘʪʥʦ. ɺ ʩʝʪʠ çɻʫʙʝʨʥʩʢʠʝ ʘʧʪʝʢʠè ʚʩʝ ʢʦʥʪʝʡʥʝʨʳ ʠʤʝʶʪ ʧʦʜʨʦʙʥʫʶ 

ʧʦʰʘʛʦʚʫʶ ʠʥʩʪʨʫʢʮʠʶ. ʄʳ ʫʩʧʝʰʥʦ ʩʜʘʣʠ ʃʇ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʫʪʠʣʠʟʘʮʠʠ 

(ʨʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʩʜʘʯʘ ʃʇ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʫʪʠʣʠʟʘʮʠʠ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʥʢʝʪʘ. ɺ ʦʧʨʦʩʝ 

ʫʯʘʩʪʚʦʚʘʣʠ: ʨʦʜʠʪʝʣʠ ʦʜʥʦʢʣʘʩʩʥʠʢʦʚ, ʩʦʩʝʜʠ, ʧʨʦʭʦʞʠʝ ʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ 

ʥʘʰʝʛʦ ʣʠʮʝʷ. ɺʩʝʛʦ ʤʳ ʦʧʨʦʩʠʣʠ 150 ʨʝʩʧʦʥʜʝʥʪʦʚ, ʨʘʟʙʠʚ ʠʭ ʥʘ 4 ʚʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ (ʨʠʩʫʥʦʢ 4).  

 
ʈʠʩʫʥʦʢ 4 ï ɺʦʟʨʘʩʪ ʨʝʩʧʦʥʜʝʥʪʦʚ 
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ʇʦ ʩʦʮʠʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 42% ʨʘʙʦʯʠʝ ʠ ʩʣʫʞʘʱʠʝ, ʧʝʥʩʠʦʥʝʨʳ 28% ʠ ʰʢʦʣʴʥʠʢʠ 29% 

(ʨʠʩʫʥʦʢ 5).  

 
ʈʠʩʫʥʦʢ 5 ï ʉʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ 

 

ʈʝʚʠʟʠʶ ʜʦʤʘʰʥʝʡ ʘʧʪʝʯʢʠ 1 ʨʘʟ ʚ 6 ʤʝʩʷʮʝʚ ʧʨʦʚʦʜʷʪ 37% 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʨʘʟ ʚ ʛʦʜ 35% ʠ ʯʘʱʝ ʯʝʤ 1 ʨʘʟ ʚ 6 ʤʝʩʷʮʝʚ 28% ʦʧʨʦʰʝʥʥʳʭ 

(ʨʠʩʫʥʦʢ 6).  

 
ʈʠʩʫʥʦʢ 6 - ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʚʠʟʠʠ ʜʦʤʘʰʥʝʡ ʘʧʪʝʯʢʠ 

 

ʇʦʩʣʝ ʨʝʚʠʟʠʠ ʘʧʪʝʯʢʠ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ 96%, 

ʚʳʙʨʘʩʳʚʘʶʪ ʜʦ 10 ʫʧʘʢʦʚʦʢ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʨʠʩʫʥʦʢ 7).  

 
ʈʠʩʫʥʦʢ 7 ï ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʧʘʢʦʚʦʢ ɺʳ ʚʳʙʨʘʩʳʚʘʝʪʝ 

 

ʇʨʦʩʨʦʯʝʥʥʳʝ ʃʇ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ 73% ʚʳʙʨʘʩʳʚʘʝʪ ʚ 

ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. ʀ ʣʠʰʴ 15% ʫʪʠʣʠʟʠʨʫʝʪ ʃʇ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʨʠʩʫʥʦʢ 8). 

 
ʈʠʩʫʥʦʢ 8 ï ʂʘʢ ɺʳ ʠʟʙʘʚʣʷʝʪʝʩʴ ʦʪ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʜʝʡʩʪʚʠʷ 

 

ʆʧʨʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ 74% ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʟʥʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ (ʨʠʩʫʥʦʢ 9). 
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ʈʠʩʫʥʦʢ 9 ï ɿʥʘʝʪʝ ʣʠ ɺʳ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ 

 

53% ʦʧʨʦʰʝʥʥʳʭ ʟʥʘʶʪ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʫʪʠʣʠʟʠʨʦʚʘʥʥʳʝ ʃʇ 

ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʦ 47% ʥʝ ʟʥʘʶʪ ʢʘʢʦʡ ʚʨʝʜ ʥʘʥʦʩʷʪ ʃʇ 

(ʨʠʩʫʥʦʢ 10). 

 
ʈʠʩʫʥʦʢ 10 ï ɺʳ ʟʥʘʝʪʝ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʫʪʠʣʠʟʠʨʦʚʘʥʥʳʝ ʃʇ 

ʟʘʛʨʷʟʥʷʶʪ ʆʉ 

 

ʈʘʜʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ 93% ʛʦʪʦʚʳ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʨʠʩʫʥʦʢ 11). 

 
ʈʠʩʫʥʦʢ 11 ï ɺʳ ʛʦʪʦʚʳ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ 89% ʥʝ ʟʥʘʝʪ, ʛʜʝ ʚ ʛʦʨʦʜʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ (ʨʠʩʫʥʦʢ 12).   

 
ʈʠʩʫʥʦʢ 12 ï ɺʳ ʟʥʘʝʪʝ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʃʇ 

 

ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ 64%, ʥʝ ʛʦʪʦʚʳ ʝʭʘʪʴ ʚ ʜʨʫʛʦʡ ʨʘʡʦʥ 

ʛʦʨʦʜʘ, ʯʪʦʙʳ ʩʜʘʪʴ ʃʇ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ. ʅʦ ʦʜʥʘ ʪʨʝʪʴ ʨʝʩʧʦʥʜʝʥʪʦʚ 36%, 

ʩʦʛʣʘʩʥʳ ʧʦʪʨʘʪʠʪʴ ʣʠʯʥʦʝ ʚʨʝʤʷ ʠ ʧʦʝʭʘʪʴ ʚ ʜʨʫʛʦʡ ʨʘʡʦʥ ʛʦʨʦʜʘ, ʯʪʦʙʳ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʨʠʩʫʥʦʢ 13). 

 
ʈʠʩʫʥʦʢ 13 ï ɺ  rʛʦʪʦʚʳ, ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʃʇ, ʝʭʘʪʴ ʚ ʜʨʫʛʦʡ ʨʘʡʦʥ ʛʦʨʦʜʘ 

 

ɺʳʚʦʜ: ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʃʇ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʠʢʨʦʨʘʡʦʥʘ. 

ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʛʦʪʦʚʳ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ ʚ 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʫ ʞʠʪʝʣʝʡ ʥʝʪ ʪʘʢʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʠʢʨʦʨʘʡʦʥʘ. 

22 ʜʝʢʘʙʨʷ 2023 ʛʦʜ ʤʳ ʦʪʧʨʘʚʠʣʠ ʧʠʩʴʤʦ ʚ ɸʆ çɻʫʙʝʨʥʩʢʠʝ ʘʧʪʝʢʠè, ʛʜʝ 

ʦʪʨʘʟʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʧʨʦʩʠʣʠ ʨʘʩʩʤʦʪʨʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʃʇ ʧʦ ʘʜʨʝʩʫ ʫʣ. ɼʨʫʞʙʳ 

ʅʘʨʦʜʦʚ ʜ.7 ʠ 15 ʷʥʚʘʨʷ 2024 ʛʦʜʘ ʤʳ ʧʦʣʫʯʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ. 

9 ʬʝʚʨʘʣʷ 2024 ʛ. ʚ ʘʧʪʝʢʝ ʧʦ ʘʜʨʝʩʫ ɼʨʫʞʙʳ ʥʘʨʦʜʦʚ ʜ. 7 ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʩʙʦʨʘ ʃʇ. ʊʝʧʝʨʴ ʢʘʞʜʳʡ ʞʠʪʝʣʴ ʤʠʢʨʦʨʘʡʦʥʘ ʙʝʟ ʦʩʦʙʦʛʦ 

ʪʨʫʜʘ ʩʤʦʞʝʪ ʩʜʘʪʴ ʣʝʢʘʨʩʪʚʘ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ, ʘ 

ʵʪʦ ʤʘʣʝʥʴʢʠʡ ʰʘʛ ʢ ʩʧʘʩʝʥʠʶ ʧʨʠʨʦʜʳ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. 

ʏʪʦʙʳ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʣʶʜʝʡ ʫʟʥʘʣʠ ʦ ʥʦʚʦʤ ʧʫʥʢʪʝ ʧʨʠʝʤʘ ʃʇ ʩ 

ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʤʳ ʨʘʟʨʘʙʦʪʘʣ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʘʤʧʘʥʠʶ: 

ʩʦʚʤʝʩʪʥʦ ʩ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤʠ ʩʥʷʣʠ ʚʠʜʝʦ ʨʦʣʠʢ ʠ ʨʘʟʤʝʩʪʠʣʠ ʝʛʦ ʥʘ ʩʪʨʘʥʠʮʝ 

ʣʠʮʝʷ ʚ ɺʂ, ʨʘʩʢʣʝʠʣʠ ʣʠʩʪʦʚʢʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʠʢʨʦʨʘʡʦʥʘ, 

ʨʘʟʜʘʣʠ ʙʫʢʣʝʪʳ ʧʨʦʭʦʞʠʤ (ʨʠʩʫʥʦʢ 14). 

 
ʈʠʩʫʥʦʢ 14 ï ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʘʤʧʘʥʠʷ 

 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʮʝʣʴ, ʢʦʪʦʨʫʶ ʤʳ ʩʪʘʚʠʣʠ ʜʦʩʪʠʛʥʫʪʘ. ɿʘʜʘʯʠ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ, 

ʚʳʧʦʣʥʝʥʳ ʯʘʩʪʠʯʥʦ (ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʠʢʨʦʨʘʡʦʥʘ, ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝ 

ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʢʦʥʪʝʡʥʝʨʦʤ ʜʣʷ ʩʙʦʨʘ ʃʇ). 

ʀʟʫʯʠʣʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʧʦʩʦʙʳ ʫʪʠʣʠʟʘʮʠʠ 

ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

ɺʳʷʚʠʣʠ ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʃʇ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ. 

ʋʪʠʣʠʟʠʨʦʚʘʣʠ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

ʇʨʦʚʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʞʠʪʝʣʝʡ ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʩʜʝʣʘʣʠ ʚʳʚʦʜʳ. 

ɻʠʧʦʪʝʟʘ, ʢʦʪʦʨʫʶ ʤʳ ʚʳʜʚʠʥʫʣʠ, ʥʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ʤʳ ʥʝ ʩʤʦʛʣʠ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʢʟʘʣʴʥʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʘ. 

ʇʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʩʪʦʷʣʘ ʧʝʨʝʜ ʥʘʤʠ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ, ʨʝʰʝʥʘ. ʄʳ 

ʫʟʥʘʣʠ ʦ ʩʧʦʩʦʙʘʭ ʫʪʠʣʠʟʘʮʠʠ ʃʇ ʠ ʩʤʦʛʣʠ ʠʭ ʫʪʠʣʠʟʦʚʘʪʴ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʫʯʘʱʠʭʩʷ ʥʘʰʝʛʦ ʣʠʮʝʷ ʠ ʧʦʤʦʛʫʪ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʠ 
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ʥʶʘʥʩʳ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʃʇ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. ɸ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ 

ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ.  

ʍʦʪʝʣʦʩʴ ʙʳ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʠ ʜʨʫʛʠʝ ʘʧʪʝʢʠ ʥʘʰʝʛʦ ʛʦʨʦʜʘ 

ʧʨʠʩʦʝʜʠʥʷʪʩʷ ʢ ʠʥʠʮʠʘʪʠʚʝ ʧʦ ʩʙʦʨʫ ʧʨʦʩʨʦʯʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ.  

ʕʪʘ ʨʘʙʦʪʘ ʜʘʣʘ ʤʥʝ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʜʘʞʝ ʰʢʦʣʴʥʠʢ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ 

ʩʠʪʫʘʮʠʶ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʃʇ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʤʠʢʨʦʨʘʡʦʥʝ ʥʝʙʦʣʴʰʦʛʦ 

ʛʦʨʦʜʘ.  
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çʂɸʂ ʉʆɼɽʈɾɸʊʔ ʇɽʉʂɸʈʗ ʉʀɹʀʈʉʂʆɻʆ ɺ ɼʆʄɸʐʅɽʄ 

ɸʂɺɸʈʀʋʄɽ?è 

ɻʫʨʢʘʝʚ ɿʘʭʘʨ ɺʠʪʘʣʴʝʚʠʯ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʥʝʚʘʰʝʚʘ ʃʶʙʦʚʴ ʃʝʦʥʠʜʦʚʥʘ 

ʂʨʘʩʥʦʷʨʩʢ 

 

ɸʢʚʘʨʠʫʤʠʩʪʠʢʘ - ʫʚʣʝʢʘʪʝʣʴʥʝʡʰʝʝ ʟʘʥʷʪʠʝ. ʇʦ ʤʥʝʥʠʶ ʫʯʸʥʳʭ, ʣʶʜʠ 

ʤʦʜʝʣʠʨʫʶʱʠʝ ʧʦʜʚʦʜʥʳʡ ʤʠʨ ʚ ʩʚʦʸʤ ʘʢʚʘʨʠʫʤʝ, ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʴʰʝ 

ʩʧʦʢʦʡʩʪʚʠʷ ʠ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʚ ʩʝʙʝ. ɼʣʷ ʜʝʪʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʞʝʪ ʙʳʪʴ 

çʨʘʟʚʠʚʘʶʱʠʤ ʧʦʩʦʙʠʝʤè ʜʣʷ ʨʘʟʚʠʪʠʷ: ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʬʘʥʪʘʟʠʠ, 

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʢʫʩʘ, ʜʘʞʝ ʞʝʣʘʥʠʝ ʨʠʩʦʚʘʪʴ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ, ʢʦʛʜʘ ʚ ʜʦʤʝ ʝʩʪʴ 

ʘʢʚʘʨʠʫʤ. 

ʆʙʳʯʥʦ ʘʢʚʘʨʠʫʤʠʩʪʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʦʜʝʨʞʘʪʴ ʪʨʦʧʠʯʝʩʢʠʭ ʨʳʙʦʢ, ʘ 

ʚʝʜʴ, ʦʙʠʪʘʪʝʣʠ ʥʘʰʠʭ ʚʦʜʦʸʤʦʚ ʥʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳ. ʉʦʟʜʘʥʠʝ ʚ ʜʦʤʘʰʥʝʤ 

ʘʢʚʘʨʠʫʤʝ ʵʢʦʩʠʩʪʝʤʳ ʤʝʩʪʥʳʭ ʚʦʜʦʸʤʦʚ ʟʘʥʷʪʠʝ ʥʝ ʤʝʥʝʝ ʫʚʣʝʢʘʪʝʣʴʥʦʝ, ʯʝʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʚʦʜʥʦʛʦ ʤʠʨʘ ʪʨʦʧʠʢʦʚ.  

https://www.pnp.ru/social/za-utilizaciey-opasnykh-medotkhodov-prosledyat-ot-bolnicy-do-poligona.html
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https://pharmmedprom.ru/articles/skritaya-opasnost-kak-lekarstva-zagryaznyayut-vodoemi-i-soveti-po-bezopasnoi-utilizatsii/
https://achmag.ru/?p=32993
https://doi.org/10.23670/IRJ.2021.108.6.034
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ʗ ʨʝʰʠʣ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʨʝʯʥʳʭ ʨʳʙʦʢ ʠʟ ʤʝʩʪʥʳʭ 

ʚʦʜʦʸʤʦʚ ʚ ʜʦʤʘʰʥʝʤ ʘʢʚʘʨʠʫʤʝ. ʆʥʠ ʤʦʛʫʪ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʡʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʥʘʙʣʶʜʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʚʘʞʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʳʙʦʢ ʠʟ ʤʝʩʪʥʳʭ ʚʦʜʦʸʤʦʚ ʚ ʜʦʤʘʰʥʝʤ 

ʘʢʚʘʨʠʫʤʝ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʚ ʦʪʜʘʣʸʥʥʳʭ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʘʭ, ʥʝ ʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ ʪʨʦʧʠʯʝʩʢʠʭ ʨʳʙʦʢ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʛʘʟʠʥʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ʨʳʙʦʢ ʚ ʩʚʷʟʠ ʩ 

ʙʦʣʴʰʦʡ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʨʘʡʦʥʥʳʭ ʮʝʥʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʩʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʚ 

ʜʦʤʘʰʥʠʭ ʘʢʚʘʨʠʫʤʘʭ ʨʳʙʦʢ ʠʟ ʤʝʩʪʥʳʭ ʚʦʜʦʸʤʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝ ʤʝʥʝʝ 

ʷʨʢʫʶ ʦʢʨʘʩʢʫ, ʘ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʥʠʤʠ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʤ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ, ʯʝʤ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʪʨʦʧʠʯʝʩʢʠʤʠ ʨʳʙʢʘʤʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʤʦʛʫʪ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʪʴʩʷ ʘʢʚʘʨʠʫʤʥʳʤ ʜʝʣʦʤ. ʕʪʦʡ ʥʘʫʢʦʡ ʟʘʥʠʤʘʶʪʩʷ 

ʫʯʸʥʳʝ ï ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʸʥ (ʎʠʮʝʨʦʥ, ɸʨʠʩʪʦʪʝʣʴ, ʊʝʦʬʨʘʩʪ ʠ 

ʉʝʥʝʢʘ) ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʘ ʘʢʪʫʘʣʴʥʘ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʜʝʪʠ ʫʜʝʣʷʶʪ ʛʘʜʞʝʪʘʤ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ, ʘ 

ʵʪʦ ʦʯʝʥʴ ʚʨʝʜʠʪ ʨʘʩʪʫʱʝʤʫ ʨʘʟʚʠʚʘʶʱʝʤʫ ʦʨʛʘʥʠʟʤʫ. ɿʘʥʷʪʠʝ 

ʘʢʚʘʨʠʫʤʠʩʪʠʢʦʡ ʤʦʞʝʪ ʫʚʣʝʯʴ ʠ ʦʩʚʦʙʦʜʠʪʴ ʦʪ ʙʝʩʧʦʣʝʟʥʦʛʦ 

ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʷ.   

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷ ʚʳʙʨʘʣ ʧʝʩʢʘʨʷ ʩʠʙʠʨʩʢʦʛʦ, ʪʘʢ ʢʘʢ 

ʦʥ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʭʠʱʥʠʢʦʤ, ʘ ʝʛʦ ʦʢʨʘʩʢʘ ʥʝ ʣʠʰʝʥʘ 

ʦʯʘʨʦʚʘʥʠʷ. ʇʝʩʢʘʨʴ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʨʘʪʠʚʥʦʡ ʨʳʙʢʦʡ. ʊʘʢ ʞʝ ʦʥ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʡʥʳʤ ʦʙʲʝʢʪʦʤ ʥʘʙʣʶʜʝʥʠʷ. 

ɻʠʧʦʪʝʟʘ ï ʧʝʩʢʘʨʴ ʩʠʙʠʨʩʢʠʡ ʤʦʞʝʪ ʙʣʘʛʦʧʦʣʫʯʥʦ ʞʠʪʴ ʚ ʜʦʤʘʰʥʝʤ 

ʘʢʚʘʨʠʫʤʝ, ʘ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʥʠʤ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʫʚʣʝʢʘʪʝʣʴʥʦ ʜʣʷ 

ʘʢʚʘʨʠʫʤʠʩʪʘ, ʯʝʤ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʪʨʦʧʠʯʝʩʢʠʤʠ ʨʳʙʢʘʤʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʝʩʢʘʨʷʤʠ ʩʠʙʠʨʩʢʠʤʠ, 

ʚʳʣʦʚʣʝʥʥʳʤʠ ʚ ʨʝʢʝ ʂʘʯʘ. ʉʦʜʝʨʞʘʥʠʝ ʨʳʙʳ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠ  ̫ï ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʢʘʨʷ ʩʠʙʠʨʩʢʦʛʦ ʚ 

ʜʦʤʘʰʥʝʤ ʘʢʚʘʨʠʫʤʝ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ï ʚ ʦʪʜʘʣʸʥʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʘʢʚʘʨʠʫʤʥʳʭ ʨʳʙʦʢ ʠʣʠ ʠʭ ʜʦʩʪʘʚʢʘ ʙʳʚʘʝʪ ʥʝʚʦʟʤʦʞʥʘ, ʠ ʵʪʦʪ 

ʬʘʢʪ ʧʨʝʧʷʪʩʪʚʫʝʪ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʪʴʩʷ ʘʢʚʘʨʠʫʤʥʳʤ ʜʝʣʦʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʠ 

ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʨʝʯʥʦʡ ʨʳʙʳ (ʧʝʩʢʘʨʷ ʩʠʙʠʨʩʢʦʛʦ) ʚ ʜʦʤʘʰʥʝʤ 

ʘʢʚʘʨʠʫʤʝ (ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ). 

ɿʘʜʘʯʠ: 

1. ʉʦʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʩʢʘʨʷʭ ʠ ʠʭ ʦʙʨʘʟʝ ʞʠʟʥʠ. 

2. ʇʦʜʛʦʪʦʚʠʪʴ ʘʢʚʘʨʠʫʤ ʢ ʟʘʩʝʣʝʥʠʶ ʧʝʩʢʘʨʷʤʠ. 

3. ɺʳʣʦʚʠʪʴ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʦʜʦʝʤʝ ʩʪʘʡʢʫ ʧʝʩʢʘʨʝʡ ʠ ʟʘʩʝʣʠʪʴ ʠʭ ʚ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʘʢʚʘʨʠʫʤ. 

4. ʅʘʙʣʶʜʝʥʠʝ ʠ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʢʘʨʝʡ 

ʩʠʙʠʨʩʢʠʭ ʚ ʜʦʤʘʰʥʝʤ ʘʢʚʘʨʠʫʤʝ. 

ʈʳʙʘ ʧʝʩʢʘʨʴ: ʦʧʠʩʘʥʠʝ, ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, ʦʙʨʘʟ ʞʠʟʥʠ. 
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ʉʠʙʠʨʩʢʠʡ ʧʝʩʢʘʨʴ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʘʤ ʨʳʙ 

ɽʥʠʩʝʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʩʪʨʝʯʘʷʩʴ ʚ ʚʦʜʦʸʤʘʭ ʠ ʚʦʜʦʪʦʢʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ 

ʚʧʣʦʪʴ ʜʦ ʇʦʣʷʨʥʦʛʦ ʢʨʫʛʘ [5]. 

ʈʘʥʴʰʝ ʩʣʦʚʦ çʧʝʩʢʘʨʴè ʧʠʩʘʣʦʩʴ ʯʝʨʝʟ ʣʠʪʝʨʫ çʠè. ʂʘʢ ʚ ʩʢʘʟʢʝ ʫ 

ʉʘʣʪʳʢʦʚʘ-ʑʝʜʨʠʥʘ ï çʇʨʝʤʫʜʨʳʡ ʧʠʩʢʘʨʴè [8]. ɺ ʥʘʟʚʘʥʠʠ ʨʳʙʳ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʩʪʦʨʠʯʝʩʢʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʛʣʘʩʥʳʭ ʙʫʢʚ ʝ/ʠ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ 

ʥʝʷʩʥʳ. ɺʦʟʤʦʞʥʦ, ʩʣʦʚʦ çʧʝʩʢʘʨʴè ʦʙʨʘʟʦʚʘʥʦ ʦʪ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʛʦ çʧʠʩʢʲè 

ð ʧʦ ʧʠʩʢʫ, ʢʦʪʦʨʳʡ ʠʟʜʘʸʪ ʵʪʘ ʨʳʙʸʰʢʘ, ʢʦʛʜʘ ʝʸ ʙʝʨʫʪ ʚ ʨʫʢʠ. ɽʩʪʴ ʠ ʜʨʫʛʦʝ 

ʦʙʲʷʩʥʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʥʘʟʚʘʥʠʝ ʨʳʙʢʠ ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʤ 

çʧʝʩʦʢè. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ, ʯʪʦ ʬʦʨʤʘ çʧʠʩʢʘʨʴè ʚʦʩʭʦʜʠʪ ʢ ʣʘʪʠʥʩʢʦʤʫ piscis ï 

çʨʳʙʘè [9]. 

ʇʝʩʢʘʨʴ ʥʝʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ. ʊʝʣʦ ʫʜʣʠʥʸʥʥʦʝ, ʚʘʣʴʢʦʚʘʪʦʝ, ʧʦʢʨʳʪʦʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʦʡ ʯʝʰʫʸʡ. ʈʦʪ ʥʠʞʥʠʡ, ʜʫʛʦʦʙʨʘʟʥʳʡ, ʚ ʫʛʣʘʭ ʨʪʘ 

ʥʘʭʦʜʠʪʩʷ ʧʦ ʦʜʥʦʤʫ ʫʩʠʢʫ. ʉʧʠʥʘ ʩʝʨʦʚʘʪʦ-ʙʫʨʘʷ, ʙʦʢʘ ʩʚʝʪʣʳʝ, ʫ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ ï ʞʝʣʪʦʚʘʪʳʝ. ɺʜʦʣʴ ʙʦʢʦʚʦʡ ʣʠʥʠʠ ʨʘʩʧʦʣʦʞʝʥʦ ʦʢʦʣʦ ʜʝʩʷʪʠ 

ʪʸʤʥʳʭ ʧʷʪʝʥ. ʅʘ ʩʧʠʥʥʦʤ ʠ ʭʚʦʩʪʦʚʦʤ ʧʣʘʚʥʠʢʘʭ ʠʤʝʶʪʩʷ ʨʷʜʳ ʥʝʙʦʣʴʰʠʭ 

ʪʸʤʥʳʭ ʧʷʪʥʳʰʝʢ [2]. ʇʝʩʢʘʨʴ ʚʝʜʸʪ ʧʨʠʜʦʥʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʃʝʪʦʤ ʜʝʨʞʠʪʩʷ 

ʥʝʙʦʣʴʰʠʤʠ ʩʪʘʷʤʠ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʧʝʨʝʢʘʪʘʭ ʠ ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʳʭ 

ʦʪʤʝʣʷʭ. ʇʨʦʪʷʞʸʥʥʳʭ ʤʠʛʨʘʮʠʡ ʥʝ ʩʦʚʝʨʰʘʝʪ [3]. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʠʪʘʥʠʷ ʧʝʩʢʘʨʴ ï ʙʝʥʪʦʬʘʛ (ʧʠʪʘʝʪʩʷ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʠ 

ʞʠʚʦʪʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʦʙʠʪʘʶʱʠʤʠ ʥʘ ʛʨʫʥʪʝ ʠ ʚ ʛʨʫʥʪʝ ʜʥʘ ʚʦʜʦʸʤʦʚ). 

ɺʟʨʦʩʣʳʝ ʨʳʙʳ ʧʠʪʘʶʪʩʷ ʣʠʯʠʥʢʘʤʠ ʘʤʬʠʙʠʦʪʠʯʝʩʢʠʭ ʥʘʩʝʢʦʤʳʭ, 

ʙʦʢʦʧʣʘʚʘʤʠ, ʦʣʠʛʦʭʝʪʘʤʠ, ʤʦʣʣʶʩʢʘʤʠ, ʚʦʟʜʫʰʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ. ʀʥʦʛʜʘ ʚ 

ʧʠʱʝʚʦʤ ʢʦʤʢʝ ʦʪʤʝʯʘʶʪʩʷ ʚʦʜʦʨʦʩʣʠ [6]. 

ʇʠʱʝʚʦʡ ʩʧʝʢʪʨ ʧʝʩʢʘʨʷ ʨ. ʂʘʯʠ ʣʝʚʦʙʝʨʝʞʥʦʛʦ ʧʨʠʪʦʢʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

ʨ. ɽʥʠʩʝʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ 15 ʛʨʫʧʧʘʤʠ ʢʦʤʧʦʥʝʥʪʦʚ: 4 

ʦʪʜʝʣʘ ʚʦʜʦʨʦʩʣʝʡ ï ʜʠʘʪʦʤʦʚʳʝ, ʟʝʣʸʥʳʝ, ʩʠʥʝʟʝʣʸʥʳʝ ʠ ʵʚʛʣʝʥʦʚʳʝ; 11 ʛʨʫʧʧ 

ʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ï ʠʤʘʛʦ ʜʚʫʢʨʳʣʳʭ ʠ ʤʦʰʝʢ, ʣʠʯʠʥʢʠ ʤʦʢʨʝʮʦʚ, 

ʧʦʜʸʥʦʢ, ʨʫʯʝʡʥʠʢʦʚ, ʚʝʩʥʷʥʦʢ, ʣʠʯʠʥʢʠ ʠ ʢʫʢʦʣʢʠ ʭʠʨʦʥʦʤʠʜ, ʦʣʠʛʦʭʝʪʳ, 

ʚʦʜʷʥʳʝ ʢʣʝʱʠ ʠ ʷʡʮʘ ʤʦʣʣʶʩʢʦʚ. ʊʘʢ ʞʝ ʫ ʨʳʙ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ 

ʢʠʰʝʯʥʳʭ ʪʨʘʢʪʘʭ ʦʪʤʝʯʘʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʧʝʩʢʘ ʠ ʦʩʪʘʪʢʦʚ ʚʳʩʰʝʡ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʠʜʠʤʦ ʩʣʫʯʘʡʥʦ ʧʦʛʣʦʱʘʝʤʳʝ ʚʤʝʩʪʝ ʩ ʧʠʱʝʡ. ʇʝʩʢʘʨʴ ʚ ʨ. 

ʂʘʯʘ ʧʦʪʨʝʙʣʷʝʪ ʚʝʩʴ ʩʧʝʢʪʨ ʜʦʩʪʫʧʥʳʭ ʢʦʨʤʦʚ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ 

(ʜʦ 70-80% ʧʦ ʤʘʩʩʝ) ʩʦʩʪʘʚʣʷʶʪ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ ʜʝʪʨʠʪ (ʦʩʪʘʪʢʠ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʚʳʜʝʣʝʥʠʷ ʚʤʝʩʪʝ ʩ ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʥʠʭ 

ʙʘʢʪʝʨʠʷʤʠ) ʠ ʚʦʜʦʨʦʩʣʠ [1]. ɼʦʣʷ ʢʦʤʧʦʥʝʥʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʫ ʨʳʙ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʨʳʙ ʚ ʙʳʩʪʨʦʤ ʨʦʩʪʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ. ʂ ʢʦʥʮʫ ʞʠʟʥʠ ʧʠʱʝʚʳʝ 

ʨʝʩʫʨʩʳ ʠʜʫʪ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ ʢʦʨʤʦʚ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ 

ʥʘ ʠʭ ʧʦʠʩʢ, ʜʦʙʳʯʫ ʠ ʧʝʨʝʚʘʨʠʚʘʥʠʝ [4]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʨʳʙ ʩʨʝʜʥʠʭ ʠ 

ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʠʱʝʚʳʭ ʨʝʩʫʨʩʘʭ ʩ 

ʧʦʤʦʱʴʶ ʢʦʨʤʘ ʜʣʷ ʨʳʙ, ʢʫʧʣʝʥʥʦʛʦ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʤʘʛʘʟʠʥʝ, ʢʦʪʦʨʳʡ 

ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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ʇʨʦʤʳʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʵʪʦʪ ʚʠʜ ʥʝ ʠʤʝʝʪ. ʗʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ 

ʧʠʪʘʥʠʷ ʭʠʱʥʳʭ ʨʳʙ. ɺ ʣʶʙʠʪʝʣʴʩʢʦʤ ʨʳʙʦʣʦʚʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʥʘʞʠʚʢʘ 

ʜʣʷ ʭʠʱʥʳʭ ʚʠʜʦʚ ʨʳʙ [3]. 

ʇʦʜʛʦʪʦʚʢʘ ʘʢʚʘʨʠʫʤʘ ʢ ʟʘʩʝʣʝʥʠʶ ʧʝʩʢʘʨʷʤʠ. 

ʀʟʫʯʠʚ ʪʠʧʳ, ʬʦʨʤʳ ʠ ʚʠʜʳ ʘʢʚʘʨʠʫʤʦʚ, ʩʚʦʡ ʚʳʙʦʨ ʦʩʪʘʥʦʚʠʣ ʥʘ 

ʧʨʝʩʥʦʚʦʜʥʦʤ, ʪʘʢ ʢʘʢ ʧʝʩʢʘʨʴ ï ʨʳʙʘ ʧʨʝʩʥʦʚʦʜʥʘʷ. ʊʘʢʞʝ ʘʢʚʘʨʠʫʤ ʜʦʣʞʝʥ 

ʙʳʪʴ ʙʝʩʢʘʨʢʘʩʥʳʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʩʪʝʢʣʘ, ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ. ʇʦ ʪʠʧʫ 

ʜʝʢʦʨʘʪʠʚʥʳʡ. 

ʃʫʯʰʝ ʩʦʜʝʨʞʘʪʴ ʧʝʩʢʘʨʝʡ ʮʝʣʦʡ ʩʪʘʡʢʦʡ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ 

ʘʢʚʘʨʠʫʤʝ. ʂʨʦʤʝ ʤʝʣʢʦʡ ʨʝʯʥʦʡ ʛʘʣʴʢʠ ʭʦʨʦʰʦ ʧʦʣʦʞʠʪʴ ʥʘ ʜʥʦ ʢʘʤʥʠ, 

ʢʦʨʷʛʠ ʠʟ ʦʣʴʭʠ ʠ ʠʚʳ, ʩʜʝʣʘʪʴ ʧʝʱʝʨʢʠ ʠ ʜʨʫʛʠʝ ʫʙʝʞʠʱʘ. ʍʦʣʦʜʦʣʶʙʠʚʳʝ 

ʵʢʟʦʪʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ ʤʦʞʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʩ ʤʝʩʪʥʳʤʠ ʚʠʜʘʤʠ - 

ʬʦʥʪʠʥʘʣʠʩʦʤ, ʚʘʣʣʠʩʥʝʨʠʝʡ. ɺʦʜʘ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʯʠʩʪʦʡ, ʙʦʛʘʪʦʡ 

ʢʠʩʣʦʨʦʜʦʤ. ʏʘʩʪʴ ʝʝ ʥʘʜʦ ʨʝʛʫʣʷʨʥʦ ʟʘʤʝʥʷʪʴ.  

ʏʪʦʙʳ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʳʙ ʙʳʣʠ ʢʦʤʬʦʨʪʥʳʤʠ, ʷ ʠʩʧʦʣʴʟʦʚʘʣ 

ʘʢʚʘʨʠʫʤ ʥʘ 40 ʣʠʪʨʦʚ (ʨʠʩʫʥʦʢ 3.1.1). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʘʢ ʢʘʢ ʧʝʩʢʘʨʴ ʨʳʙʘ ʜʦʥʥʘʷ, ʷ ʟʘʩʳʧʘʣ ʚ ʘʢʚʘʨʠʫʤ ʛʨʫʥʪ, ʦʬʦʨʤʠʚ ʝʛʦ 

ʭʦʣʤʘʤʠ ʠ ʚʧʘʜʠʥʘʤʠ (ʨʠʩʫʥʦʢ 3.1.2). ʇʦʩʘʜʠʣ ʜʚʘ ʢʫʩʪʠʢʘ ʘʢʚʘʨʠʫʤʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ʠ ʜʦʙʘʚʠʣ ʤʭʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.1.3. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.1.1. ɸʢʚʘʨʠʫʤ 

ʈʠʩʫʥʦʢ 3.1.2. ɻʨʫʥʪ ʜʣʷ ʘʢʚʘʨʠʫʤʘ 
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ʊʘʢ ʢʘʢ ʧʝʩʢʘʨʴ ʞʠʚʝʪ ʪʦʣʴʢʦ ʚ ʯʠʩʪʦʡ ʚʦʜʝ ʩ ʪʝʯʝʥʠʝʤ, ʩʣʝʜʫʶʱʠʤ 

ʵʪʘʧʦʤ ʙʳʣʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦ ʩʦʟʜʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʯʠʩʪʢʠ ʚʦʜʳ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʫʪʨʝʥʥʠʡ ʬʠʣʴʪʨ, 

ʢʦʪʦʨʳʡ ʦʯʠʱʘʝʪ ʚʦʜʫ ʠ ʩʦʟʜʘʝʪ ʪʝʯʝʥʠʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.1.4. 

 

 

 

 

 

 

 

 

 

 

 

 

ɺʦʜʘ ʚ ʨʝʢʘʭ ʥʘʩʳʱʝʥʘ ʢʠʩʣʦʨʦʜʦʤ. ʇʦʵʪʦʤʫ ʚ ʘʢʚʘʨʠʫʤ ʷ ʫʩʪʘʥʦʚʠʣ 

ʘʵʨʘʪʦʨ ʚʦʜʳ ʚ ʚʠʜʝ ʪʨʫʙʦʯʢʠ ʩ ʨʘʩʧʳʣʠʪʝʣʝʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʜʘʝʪʩʷ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ (ʨʠʩʫʥʦʢ 3.1.5). ɿʘʢʘʯʠʚʘʝʪʩʷ ʚʦʟʜʫʭ ʩ ʧʦʤʦʱʴʶ ʪʦʛʦ ʞʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʣʴʪʨʘ. 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.1.4. ɺʥʫʪʨʝʥʥʠʡ ʬʠʣʴʪʨ 

ʈʠʩʫʥʦʢ 3.1.3. ʈʘʩʪʝʥʠʷ ʜʣʷ ʘʢʚʘʨʠʫʤʘ 

ʈʠʩʫʥʦʢ 3.1.5. ɸʵʨʘʪʦʨ 
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ɾʠʟʥʴ ʧʝʩʢʘʨʝʡ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʧʨʦʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʠ ʥʦʯʠ, 

ʧʦʵʪʦʤʫ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʚ ʘʢʚʘʨʠʫʤʝ ʦʩʚʝʱʝʥʠʷ. ʗ 

ʫʩʪʘʥʦʚʠʣ ʩʚʝʪʦʜʠʦʜʥʫʶ ʣʘʤʧʫ. ɹʫʜʫ ʚʢʣʶʯʘʪʴ ʩʚʝʪ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʫʪʨʘ ʠ 

ʚʳʢʣʶʯʘʪʴ ʧʨʠ ʟʘʭʦʜʝ ʩʦʣʥʮʘ. 

ʃʫʯʰʝ ʩʦʜʝʨʞʘʪʴ ʧʝʩʢʘʨʝʡ ʮʝʣʦʡ ʩʪʘʡʢʦʡ. ɻʜʝ ʚʟʷʪʴ ʵʪʠʭ ʨʳʙʦʢ. ʏʪʦʙʳ 

ʩʦʜʝʨʞʘʪʴ ʵʪʠʭ ʨʳʙʦʢ ʜʦʤʘ, ʪʦ ʧʨʠʜʝʪʩʷ ʠʭ ʜʦʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺ 

ʙʣʠʞʘʡʰʝʤ ʚʦʜʦʝʤʝ, ʛʜʝ ʚʦʜʠʪʩʷ ʵʪʘ ʨʳʙʘ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʚʳʣʦʚʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʘʯʢʦʤ. ʉʧʦʩʦʙ ʵʪʦʪ ʥʝ ʩʘʤʳʡ ʣʫʯʰʠʡ. ɼʣʷ ʪʘʢʦʡ ʣʦʚʣʠ 

ʥʫʞʥʘ ʠʟʨʷʜʥʘʷ ʩʥʦʨʦʚʢʘ. ʅʦ ʧʦʤʠʤʦ ʩʣʦʞʥʦʩʪʠ ʪʘʢʦʡ ʙʝʩʢʨʦʚʥʦʡ ʦʭʦʪʳ 

ʚʟʨʦʩʣʳʝ ʨʳʙʳ, ʚʳʣʦʚʣʝʥʥʳʝ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʦʝʤʘ, ʧʣʦʭʦ ʧʨʠʞʠʚʘʶʪʩʷ ʚ 

ʘʢʚʘʨʠʫʤʝ. 

ʄʦy ʭʦʙʙʠ ï ʨʳʙʘʣʢʘ. ʇʦʵʪʦʤʫ ʧʦʡʤʘʪʴ ʧʝʩʢʘʨʝʡ ʷ ʨʝʰʠʣ ʥʘ ʫʜʦʯʢʫ. 

ʄʝʩʪʦ ʜʣʷ ʣʦʚʣʠ ʷ ʚʳʙʨʘʣ ʨ. ʂʘʯʘ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ.  

ʈʝʢʘ ʂʘʯʘ ʣʝʚʦʙʝʨʝʞʥʳʡ ʧʨʠʪʦʢ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʨ. ɽʥʠʩʝʷ. ʆʙʱʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 102 ʢʠʣʦʤʝʪʨʘ, ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʘ 

ʧʨʦʪʝʢʘʝʪ ʚ ʪʘʸʞʥʦʡ ʟʦʥʝ, ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ï ʚ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʘʭ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ ï 0,4-0,5 ʤ/ʩ, ʛʣʫʙʠʥʘ ï ʦʪ 0,1 ʜʦ 2 

ʤʝʪʨʦʚ, ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ʨʫʩʣʘ ï 10-15 ʤʝʪʨʦʚ, ʚ ʧʦʣʦʚʦʜʴʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

35-40 ʤʝʪʨʦʚ ʋʩʪʴʝ ʨ. ʂʘʯʘ ʥʘʭʦʜʠʪʩʷ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ 7]. ɺ ʨ. ʂʘʯʘ 

ʦʙʠʪʘʝʪ ʧʝʩʢʘʨʴ ʩʠʙʠʨʩʢʠʡ - ʧʦʜʚʠʜ ʧʝʩʢʘʨʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ. 

ʏʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ ʧʝʩʢʘʨʝʡ, ʤʥʝ ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʩʥʘʩʪʴ ʩ ʤʘʣʝʥʴʢʠʤ 

ʪʦʥʢʠʤ ʢʨʶʯʢʦʤ. ʀʟ ʥʘʞʠʚʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʧʘʨʳʰ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

3.2.1.  

 

 

 

 

 

 

 

 

 

ʀʟ ʧʦʡʤʘʥʥʳʭ ʨʳʙ ʷ ʦʪʦʙʨʘʣ ʪʨʸʭ ʧʝʩʢʘʨʝʡ, ʟʘʮʝʧ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʝʣ ʟʘ 

ʚʝʨʭʥʶʶ ʛʫʙʫ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ. ʆʩʪʘʣʴʥʳʝ ʨʳʙʳ ʙʳʣʠ 

ʦʪʧʫʱʝʥʳ ʦʙʨʘʪʥʦ ʚ ʚʦʜʦʝʤ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʨʳʙ ʜʦʤʦʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʨʳʙʦʣʦʚʥʦʤ 

ʢʘʥʝ ʜʣʷ ʞʠʚʮʦʚ. 

 

ɼʦʤʘ ʚ ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʘʢʚʘʨʠʫʤ ʷ ʟʘʣʠʣ ʚʦʜʫ, ʧʨʠʚʝʟʝʥʥʫʶ ʩ 

ʚʦʜʦʝʤʘ. ɸʢʢʫʨʘʪʥʦ ʩʘʯʢʦʤ ʧʝʨʝʩʘʜʠʣ ʪʨʦʠʭ ʧʝʩʢʘʨʝʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

3.2.2. 
 

 

 

 

 

ʈʠʩʫʥʦʢ 3.2.1. ʅʘʞʠʚʢʘ ʩ ʢʨʶʯʢʦʤ 
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ʆʩʪʘʚʘʣʦʩʴ ʨʝʰʠʪʴ ʧʦʩʣʝʜʥʶʶ ʟʘʜʘʯʫ ʧʦ ʧʦʩʪʝʧʝʥʥʦʤʫ ʧʨʠʫʯʝʥʠʶ ʨʳʙʳ 

ʢ ʞʠʟʥʠ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ. ʅʘ ʚʪʦʨʦʡ ʜʝʥʴ ʷ ʩʣʠʣ 10 ʣʠʪʨʦʚ ʚʦʜʳ ʠ 

ʜʦʙʘʚʠʣ ʚ ʘʢʚʘʨʠʫʤ ʦʪʩʪʦʷʥʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ. ʅʘ ʪʨʝʪʠʡ ʜʝʥʴ ʷ ʚʥʦʚʴ 

ʩʣʠʣ ʚʦʜʫ, ʥʦ ʫʞʝ ʚ ʢʦʣʠʯʝʩʪʚʝ 20 ʣʠʪʨʦʚ ʠ ʜʦʙʘʚʠʣ ʩʪʦʣʴʢʦ ʞʝ ʦʪʩʪʦʷʥʥʦʡ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ. ɹʦʣʴʰʝ ʟʘʤʝʥʷʪʴ ʚʦʜʫ ʥʝ ʩʪʘʣ, ʪʘʢ ʢʘʢ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʙʠʦʙʘʣʘʥʩ. ɹʠʦʙʘʣʘʥʩ ʚ ʘʢʚʘʨʠʫʤʝ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ 

ʘʢʚʘʨʠʫʤʥʦʡ ʞʠʟʥʠ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʳʭ, ʘʢʚʘʨʠʫʤ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ, ʢʘʢ 

ʯʘʩʦʚʦʡ ʤʝʭʘʥʠʟʤ. ʊʦ ʝʩʪʴ, ʢʦʛʜʘ ʚʩʝ ʘʢʚʘʨʠʫʤʥʳʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ: ʨʳʙʳ, 

ʨʘʩʪʝʥʠʷ, ʙʘʢʪʝʨʠʠ, ʛʨʠʙʢʠ ʠ ʧʨʦʯʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʦʟʜʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʮʝʧʦʯʢʫ, ʝʩʣʠ ʤʦʞʥʦ ʪʘʢ ʩʢʘʟʘʪʴ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʘʢʚʘʨʠʫʤ ʩʪʘʥʦʚʠʪʩʷ ʮʝʣʦʩʪʥʳʤ ʟʜʦʨʦʚʳʤ ʥʘʩʪʨʦʝʥʥʳʤ ʦʨʛʘʥʠʟʤʦʤ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʙʘʣʘʥʩʘ, ʚʦʜʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʣʘ ʩʦʜʝʨʞʘʪʴ 

ʙʘʢʪʝʨʠʠ ʠ ʛʨʠʙʢʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʧʝʩʢʘʨʝʡ. 

ʏʝʨʝʟ ʥʝʜʝʣʶ ʷ ʚʥʦʚʴ ʟʘʤʝʥʠʣ ʫʞʝ 30 ʣʠʪʨʦʚ ʚʦʜʳ ʠ ʜʘʣʝʝ ʜʝʣʘʣ ʟʘʤʝʥʫ 

ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʜʥʦʡ ʧʷʪʦʡ ʘʢʚʘʨʠʫʤʘ. 

ʅʘʙʣʶʜʝʥʠʝ ʠ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʢʘʨʝʡ ʩʠʙʠʨʩʢʠʭ 

ʚ ʜʦʤʘʰʥʝʤ ʘʢʚʘʨʠʫʤʝ. 

ʗ ʜʘʚʥʦ ʫʚʣʝʢʘʶʩʴ ʘʢʚʘʨʠʫʤʠʩʪʠʢʦʡ. ʉʝʡʯʘʩ ʫ ʤʝʥʷ ʪʨʠ ʘʢʚʘʨʠʫʤʘ. 

ʗ ʩʦʜʝʨʞʘʣ ʠ ʩʦʜʝʨʞʫ ʪʘʢʠʭ ʨʳʙ, ʢʘʢ ʮʠʭʣʠʜʳ ʘʬʨʠʢʘʥʩʢʠʝ, ʧʦʧʫʛʘʠ, ʯʸʨʥʳʡ 

ʥʦʞ, ʢʘʣʘʤʦʠʭʪ, ʟʦʣʦʪʳʝ ʨʳʙʢʠ, ʧʝʪʫʰʢʠ, ʛʫʧʧʠ, ʥʝʦʥʳ, ʜʘʥʠʦ, ʪʝʨʥʝʮʠʠ, 

ʣʷʣʠʫʩʳ, ʩʢʘʣʷʨʠʠ, ʤʝʯʝʥʦʩʮʳ, ʘʧʠʩʪʦʛʨʘʤʤʳ, ʙʘʨʙʫʩʳ, ʩʦʤ ʧʣʘʪʠʜʦʨʘʩ, ʩʦʤ 

ʤʝʰʢʦʞʘʙʝʨʥʳʡ, ʩʦʤʳ ʘʥʮʠʩʪʨʫʩʳ, ʩʦʤʳ ʢʦʨʠʜʦʨʘʩʳ. ʊʘʢʞʝ ʷ ʩʦʜʝʨʞʘʣ 

ʘʢʚʘʨʠʫʤʥʳʭ ʢʨʝʚʝʪʦʢ ʪʘʢʠʭ, ʢʘʢ ʢʨʠʩʪʘʣʣʳ, ʚʠʰʥʠ, ʘʤʘʥʦ ʠ ʘʢʚʘʨʠʫʤʥʳʭ 

ʣʷʛʫʰʝʢ. 

ʄʦʠ ʧʝʩʢʘʨʠ ʩʠʙʠʨʩʢʠʝ ʞʠʚʫʪ ʫ ʤʝʥʷ ʩʝʤʴ ʤʝʩʷʮʝʚ. ʀ ʟʘ ʵʪʦ ʚʨʝʤʷ 

ʚʳʨʦʩʣʠ ʜʦ 12 ʩʘʥʪʠʤʝʪʨʦʚ. 

ʇʝʩʢʘʨʠ ʦʯʝʥʴ ʘʢʪʠʚʥʳʝ ʨʳʙʢʠ, ʜʝʨʞʘʪʩʷ ʩʪʘʡʢʦʡ. ʋ ʥʠʭ ʧʸʩʪʨʘʷ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʦʢʨʘʩʢʘ. ʍʘʨʘʢʪʝʨ ʫ ʧʝʩʢʘʨʝʡ ʤʠʨʥʳʡ. 

ʇʦ ʤʦʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʧʝʩʢʘʨʠ ʦʯʝʥʴ ʫʤʥʳʝ ʠ ʦʙʱʠʪʝʣʴʥʳʝ ʨʳʙʢʠ, ʢʘʢ ʠ 

ʮʠʭʣʠʜʳ ʫʟʥʘʶʪ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ, ʥʦ ʮʠʭʣʠʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʜʦʨʦʛʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʫʧʠʪʴ ʚ ʘʢʚʘʨʠʫʤʥʦʤ ʤʘʛʘʟʠʥʝ. 

ʇʝʩʢʘʨʠ ʚʩʝʛʜʘ ʚʩʪʨʝʯʘʶʪ ʤʝʥʷ. ʂʦʛʜʘ ʷ ʢ ʥʠʤ ʧʦʜʭʦʞʫ, ʪʦ ʦʥʠ ʩʨʘʟʫ 

ʧʦʜʧʣʳʚʘʶʪ ʠ ʠʟʚʠʚʘʷʩʴ ʚʩʝʤ ʪʝʣʦʤ ʩʤʦʪʨʷʪ ʥʘ ʤʝʥʷ, ʥʘʧʦʤʠʥʘʷ ʤʘʣʝʥʴʢʠʭ 

ʩʦʙʘʯʝʢ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪ ʭʦʟʷʠʥʘ. ʂ ʜʨʫʛʠʤ ʯʣʝʥʘʤ ʩʝʤʴʠ ʦʥʠ ʨʘʚʥʦʜʫʰʥʳ. 

ʈʠʩʫʥʦʢ 3.2.2. ɿʘʧʫʩʢ ʧʝʩʢʘʨʝʡ ʚ ʘʢʚʘʨʠʫʤ 
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ʂʦʨʤʣʶ ʧʝʩʢʘʨʝʡ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ ʚ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ. ʂʦʨʤʣʶ ʢʦʨʤʦʤ, 

ʢʦʪʦʨʳʡ ʧʨʠʙʣʠʞʝʥ ʢ ʢʦʨʤʦʚʦʡ ʙʘʟʝ ʵʪʠʭ ʨʳʙ ʚ ʨʝʢʘʭ. ʀʩʧʦʣʴʟʦʚʘʣ ʟʝʤʣʷʥʦʛʦ 

ʯʝʨʚʷ ʠ ʦʧʘʨʳʰʘ. ʅʝʤʥʦʛʦ ʜʦʙʘʚʣʷʶ ʚ ʨʘʮʠʦʥ ʩʫʭʦʡ ʢʦʨʤ ʜʣʷ ʨʳʙ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʚʦ ʚʩʝʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʛʘʟʠʥʘʭ. 

ʉʪʝʥʢʠ ʘʢʚʘʨʠʫʤʘ ʠ ʛʨʫʥʪ ʫ ʧʝʩʢʘʨʝʡ ʚ ʦʪʣʠʯʠʠ ʦʪ ʜʨʫʛʠʭ ʘʢʚʘʨʠʫʤʦʚ ʩ 

ʨʳʙʢʘʤʠ, ʢʦʪʦʨʳʭ ʫ ʤʝʥʷ ʪʨʠ, ʦʩʪʘʶʪʩʷ ʯʠʩʪʳʤʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʣʷ ʘʢʚʘʨʠʫʤʠʩʪʦʚ. ʇʨʠ ʵʪʦʤ ʫ 

ʧʝʩʢʘʨʝʡ ʚ ʘʢʚʘʨʠʫʤʝ ʥʝʪ ʩʦʤʦʚ, ʢʦʪʦʨʳʝ ʯʠʩʪʷʪ ʩʪʝʥʢʠ ʠ ʛʨʫʥʪ ʚ ʥʸʤ. 

ʉʦʚʩʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʵʢʟʦʪʠʯʝʩʢʠʭ ʨʳʙ. ʅʝ 

ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʦ, ʘ ʛʣʘʚʥʦʝ ð ʜʦʩʪʫʧʥʦ, ʟʘʩʝʣʠʪʴ ʘʢʚʘʨʠʫʤ ʤʝʩʪʥʳʤʠ ʨʳʙʘʤʠ ʠ 

ʨʘʩʪʝʥʠʷʤʠ. ʆʥʠ ʭʦʨʦʰʦ ʧʨʠʞʠʚʘʶʪʩʷ ʚ ʜʦʤʘʰʥʝʤ ʘʢʚʘʨʠʫʤʝ ʠ ʫʭʦʜ ʟʘ ʥʠʤʠ 

ʥʝʩʣʦʞʝʥ. ʉʦʜʝʨʞʘʥʠʝ ʧʝʩʢʘʨʷ ʚ ʘʢʚʘʨʠʫʤʝ ʜʝʣʦ ʥʝ ʤʝʥʝʝ ʫʚʣʝʢʘʪʝʣʴʥʦʝ, ʯʝʤ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʜʦʤʘʰʥʝʤ ʨʫʢʦʪʚʦʨʥʦʤ ʦʟʝʨʝ ʪʨʦʧʠʯʝʩʢʠʭ ʨʳʙ. ʅʫʞʥʦ ʪʦʣʴʢʦ 

ʧʦʤʥʠʪʴ ʧʨʦ ʪʦ, ʯʪʦ ʠʤ ʥʫʞʥʘ ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʘʷ ʚʦʜʘ.  

ʇʦʵʪʦʤʫ ʜʘʞʝ ʚ ʦʪʜʘʣʸʥʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʤʦʞʥʦ ʫʩʧʝʰʥʦ 

ʟʘʥʠʤʘʪʴʩʷ ʘʢʚʘʨʠʫʤʥʳʤ ʜʝʣʦʤ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʷ ʧʣʘʥʠʨʫʶ ʧʦʣʫʯʠʪʴ ʦʪ ʧʝʩʢʘʨʝʡ ʧʦʪʦʤʩʪʚʦ. ɼʣʷ ʵʪʦʛʦ 

ʟʠʤʦʡ ʦʥʠ ʙʫʜʫʪ ʞʠʪʴ ʥʘ ʭʦʣʦʜʥʦʤ ʙʘʣʢʦʥʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 10 ʛʨʘʜʫʩʦʚ 

ʮʝʣʴʩʠʷ. ɺʝʩʥʦʡ ʧʝʨʝʩʘʞʫ ʠʭ ʚ ʥʝʨʝʩʪʦʚʠʢ - ʘʢʚʘʨʠʫʤ ʢʦʨʳʪʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ 

ʜʣʷ ʠʤʠʪʘʮʠʠ ʤʝʣʢʦʚʦʜʴʷ. ɻʨʫʥʪ ʙʫʜʝʪ ʚʳʣʦʞʝʥ ʛʦʨʢʦʡ. ʇʦʩʪʝʧʝʥʥʦ ʙʫʜʫ 

ʧʦʚʳʰʘʪ ɹʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʜʦ 20 ʛʨʘʜʫʩʦʚ ʮʝʣʴʩʠʷ. ʈr ʙʢʠ ʜʦʣʞʥʳ ʙʫʜʫʪ 

ʥʘʯʘʪʴ ʥʝʨʝʩʪʠʪʴʩʷ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ɸʛʨʘʰʝʚʘ, ɸ.ʇ. ʉʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʠ ʧʠʪʘʥʠʝ ʧʝʩʢʘʨʷ 

ʩʠʙʠʨʩʢʦʛʦ (GOBIO GOBIO CYNOCEPHALUS DYBOWSKI, 1869) ʨ. ʂʘʯʠ 

(ʙʘʩʩʝʡʥ ʨ. ɽʥʠʩʝʷ)/ ɸʛʨʘʰʝʚʘ ɸ.ʇ., ɿʫʝʚ ʀ.ɺ. //ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ ʚ ʉʠʙʠʨʠ ʚ XXI ʚʝʢʝ: ʤʘʪʝʨʠʘʣʳ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʸʥʥʦʡ 100-

ʣʝʪʠʶ ɽʥʠʩʝʡʩʢʦʡ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ (ʌɻʅʋ çʅʀʀʕʈɺè) 

(ʂʨʘʩʥʦʷʨʩʢ, 8-12 ʜʝʢʘʙʨʷ 2008ʛ.) / [ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ɽ.ʅ. ʐʘʜʨʠʥ]. ï 

ʂʨʘʩʥʦʷʨʩʢ : ʀʇʂ ʉʌʋ, 2009. ï ʉ.228-233. 

2. ɹʝʨʛ, ʃ. ʉ. ʈʳʙʳ ʧʨʝʩʥʳʭ ʚʦʜ ʉʉʉʈ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ / ʃ. ʉ. 

ɹʝʨʛ. - 4-ʝ ʠʟʜ., ʠʩʧʨ. ʠ ʜʦʧ. - ʄʦʩʢʚʘ ; ʃʝʥʠʥʛʨʘʜ : ʠʟʜ-ʚʦ ʠ 1-ʷ ʪʠʧ. ʀʟʜ-ʚʘ 

ɸʢʘʜ. ʥʘʫʢ ʉʉʉʈ, 1948-1949 (ʃʝʥʠʥʛʨʘʜ). - 3 ʪ.; 26 ʩʤ. - (ʆʧʨʝʜʝʣʠʪʝʣʠ ʧʦ 

ʬʘʫʥʝ ʉʉʉʈ, ʠʟʜʘʚʘʝʤʳʝ ɿʦʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ / 

ɸʢʘʜ. ʥʘʫʢ ʉʉʉʈ). 

3. ɹʦʛʜʘʥʦʚ, ʅ.ɸ. ʇʨʝʩʥʦʚʦʜʥʳʝ ʚʦʜʳ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ : ʤʦʥʦʛʨʘʬʠʷ / 

ʅ.ɸ. ɹʦʛʜʘʥʦʚ, ɻ.ʀ. ɹʦʛʜʘʥʦʚʘ, ɸ.ʅ. ɻʘʜʠʥʦʚ, ɺ.ɸ. ɿʘʜʝʣʸʥʦʚ, ɺ.ɺ. ʄʘʪʘʩʦʚ, 

ʖ.ɺ. ʄʠʭʘʣʸʚ, ɽ.ʅ. ʐʘʜʨʠʥ / ʧʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ɽ.ʅ. ʐʘʜʨʠʥʘ. ï ʅʦʨʠʣʴʩʢ 

: ɸʇɽʂʉ, 2016. ï 200 ʩ. 

4. ɺʠʥʙʝʨʛ, ɻ.ɻ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʠ ʧʠʱʝʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʙ. ï 

ʄʠʥʩʢ: ʀʟʜ-ʚʦ ɹʝʣʦʨʫʩ. ʋʥ-ʪʘ, 1956. ï 253 ʩ. 

5. ɺʳʰʝʛʦʨʦʜʮʝʚ, ɸ.ɸ. ʈʳʙʳ ɽʥʠʩʝʷ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ. 

ʉʠʙʠʨʩʢʘʷ ʠʟʜʘʪʝʣʴʩʢʘʷ ʬʠʨʤʘ ʈɸʅ, 2000. ï 188 ʩ. 



21 

 

6. ɻʨʝʟʝ, ɺ.ɸ. ʂʦʨʤʦʚʳʝ ʨʝʩʫʨʩʳ ʨʳʙ ʨʝʢʠ ɽʥʠʩʝʷ ʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ï ʄʦʩʢʚʘ : ʇʠʱʝʧʨʦʤʠʟʜʘʪ, 1957. ï 236 ʩ. 

7. ʂʦʨʳʪʥʳʡ, ʃ.ʄ. ʈʝʢʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ï ʂʨʘʩʥʦʷʨʩʢ : 

ʂʨʘʩʥʦʷʨʩʢʦʝ ʢʥʠʞʥʦʝ ʠʟʜ-ʚʦ, 1991. ï 160 ʩ. 

8. ʉʘʣʪʳʢʦʚ-ʑʝʜʨʠʥ, ʄ. ɽ. ʄ. ɽ. ʉʘʣʪʳʢʦʚ-ʑʝʜʨʠʥ. ʉʢʘʟʢʠ / ʄ.ɽ. 

ʉʘʣʪʳʢʦʚ-ʑʝʜʨʠʥ. - ʄ.: ɸʉʊ, ɸʩʪʨʝʣʴ, ɺʂʊ, 2008. - 192 c. 

9. ʌʘʩʤʝʨ, ʄʘʢʩ. ʕʪʠʤʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ : ʚ 4 ʪʦʤʘʭ 

/ ʄʘʢʩ ʌʘʩʤʝʨ ; ʧʝʨ. ʩ ʥʝʤ. ʠ ʜʦʧ. ʆ. ʅ. ʊʨʫʙʘʯʝʚʘ. - 4-ʝ ʠʟʜ., ʩʪʝʨ. - ʄʦʩʢʚʘ : 

ɸʩʪʨʝʣʴ : ɸʉʊ, 2007-. - 22 ʩʤ. 

 

 

ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗ ʋʉʉʋʈʀʁʉʂʆɻʆ ʇʆʃʀɻʈɸʌɸ ʀ 

ʏɪʈʅʆɻʆ ʇʀʍʊʆɺʆɻʆ ʋʉɸʏɸ ʇʈʀ ʇʆʉɽʃɽʅʀʀ ʅɸ 

ʇʀʍʊɽ ʉʀɹʀʈʉʂʆʁ 

ɼʝʤʠʜʢʦ ɸʨʠʥʘ ɼʝʥʠʩʦʚʥʘ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʢ.ʙ.ʥ., ʩ.ʥ.ʩ ɼʝʤʠʜʢʦ ɼ. ɸ., ʢ.ʙ.ʥ., ʜʦʮʝʥʪ ɼʝʤʠʜʢʦ ʅ. ʅ., 

ɿʦʣʦʪʫʭʠʥʘ ʅ. ɺ. 

ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤʠ ʧʦ ʧʣʦʱʘʜʠ ʭʚʦʡʥʳʤʠ ʣʝʩʘʤʠ, 

ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʧʦʚʨʝʞʜʝʥʠʷ ʜʝʨʝʚʴʝʚ ʵʪʠʭ ʧʦʨʦʜ ʥʘʩʝʢʦʤʳʤʠ ʦʯʝʥʴ 

ʘʢʪʫʘʣʴʥʦ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʚ ʢʨʘʪʢʠʝ 

ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ, ʥʘʟʳʚʘʝʪʩʷ ʚʩʧʳʰʢʦʡ, ʚʝʜʝʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʠ ʛʠʙʝʣʠ ʣʝʩʦʚ 

ʥʘ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ, ʦʯʘʛʠ ʚʩʧʳʰʝʢ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨ [4]. ʇʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʠʟʫʯʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʩʝʣʝʥʠʷ 

ʜʝʨʝʚʴʝʚ ʚʨʝʜʠʪʝʣʷʤʠ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʚʳʙʦʨʝ ʦʙʲʝʢʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʜʚʫʭ ʚʨʝʜʠʪʝʣʝʡ ʢʩʠʣʦʬʘʛʦʚ ï ʯʸʨʥʦʛʦ 

ʧʠʭʪʦʚʦʛʦ ʫʩʘʯʘ Monochamus urussovi (Coleoptera, Cerambicidae) ʠ 

ʫʩʩʫʨʠʡʩʢʦʛʦ ʧʦʣʠʛʨʘʬʘ Polygraphus proximus (Coleoptera, Curculionidae, 

Scolytinae). ʆʙʘ ʵʪʠʭ ʞʫʢʘ, ʷʚʣʷʷʩʴ ʢʩʠʣʦʬʘʛʘʤʠ, ʧʦʚʨʝʞʜʘʶʪ ʜʨʝʚʝʩʠʥʫ. ʀʭ 

ʣʠʯʠʥʢʠ ʠ ʚʟʨʦʩʣʳʝ ʞʫʢʠ ʫʩʩʫʨʠʡʩʢʦʛʦ ʧʦʣʠʛʨʘʬʘ, ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʜ ʢʦʨʦʡ 

ʜʝʨʝʚʴʝʚ, ʧʠʪʘʷʩʴ ʧʨʦʚʦʜʷʱʠʤʠ ʪʢʘʥʷʤʠ (ʬʣʦʵʤʦʡ) [1]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʛʦ 

ʦʙʲʝʢʪʘ ʦʙʘ ʚʠʜʘ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʠʭʪʫ, ʭʦʪʷ ʩʧʦʩʦʙʥʳ ʩʝʣʠʪʴʩʷ ʠ ʥʘ ʜʨʫʛʠʭ 

ʭʚʦʡʥʳʭ [2, 3]. ʊʘʢ ʢʘʢ ʫ ʥʠʭ ʦʜʠʥʘʢʦʚʳʝ ʧʠʱʝʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʪʦ ʦʥʠ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʢʦʥʢʫʨʝʥʪʘʤʠ.  

ʏʝʨʥʳʡ ʧʠʭʪʦʚʳʡ ʫʩʘʯ ʦʙʠʪʘʝʪ ʚ ʉʠʙʠʨʠ ʜʘʚʥʦ, ʷʚʣʷʝʪʩʷ ʤʝʩʪʥʳʤʠ ʚʠʜʦʤ, 

ʘ ʫʩʩʫʨʠʡʩʢʠʡ ʧʦʣʠʛʨʘʬ ʷʚʣʷʝʪʩʷ ʠʥʚʘʡʜʝʨʦʤ, ʪʦ ʝʩʪʴ ʵʪʦ ʟʘʚʝʟʝʥʥʳʡ ʚʠʜ, 

ʢʦʪʦʨʳʡ ʨʘʟʤʥʦʞʠʣʩʷ ʠ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʣʠʛʨʘʬʘ ʟʘʚʝʟʣʠ ʚʤʝʩʪʝ ʩ ʜʨʝʚʝʩʠʥʦʡ ʩ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʧʦ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ [3]. ɼʦ ʧʦʷʚʣʝʥʠʷ ʫʩʩʫʨʠʡʩʢʦʛʦ ʧʦʣʠʛʨʘʬʘ ʚ ʉʠʙʠʨʠ ʯʝʨʥʳʡ 

ʧʠʭʪʦʚʦʡ ʫʩʘʯ ʙʳʣ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʠ ʦʧʘʩʥʳʤ ʚʨʝʜʠʪʝʣʝʤ ʧʠʭʪʳ. ʆʙʘ ʚʠʜʘ 

ʟʘʩʝʣʷʶʪ ʦʩʣʘʙʣʝʥʥʳʝ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʥʝʜʘʚʥʦ ʧʦʛʠʙʰʠʝ ʜʝʨʝʚʴʷ, 

ʧʦʜʥʠʤʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʯʘʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ [2, 3]. 
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ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ï ʧʨʦʚʝʨʠʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʯʸʨʥʳʡ 

ʧʠʭʪʦʚʳʡ ʫʩʘʯ ʠ ʫʩʩʫʨʠʡʩʢʠʡ ʧʦʣʠʛʨʘʬ ʷʚʣʷʶʪʩʷ ʢʦʥʢʫʨʝʥʪʘʤʠ ʚ ʧʠʭʪʦʚʳʭ 

ʜʨʝʚʦʩʪʦʷʭ ʥʘ ʧʨʠʤʝʨʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʠʭʪʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧ. ʂʦʟʫʣʴʢʘ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʢʩʠʣʦʬʘʛʦʚ ʠʟʤʝʨʠʣʠ ʜʠʘʤʝʪʨ 

ʧʦʛʠʙʰʠʭ ʚ ʦʯʘʛʝ ʩʫʭʦʩʪʦʡʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʦʧʨʝʜʝʣʠʣʠ ʠʭ ʚʦʟʨʘʩʪ. ɼʝʨʝʚʴʷ 

ʨʘʟʜʝʣʠʣʠ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: 

- ʠʤʝʶʱʠʝ ʧʦʩʝʣʝʥʠʷ ʦʙʦʠʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ,  

- ʟʘʩʝʣʝʥʥʳʝ ʪʦʣʴʢʦ ʫʩʩʫʨʠʡʩʢʠʤ ʧʦʣʠʛʨʘʬʦʤ; 

- ʟʘʩʝʣʝʥʥʳʝ ʪʦʣʴʢʦ ʯʸʨʥʳʤ ʧʠʭʪʦʚʳʤ ʫʩʘʯʦʤ: 

- ʥʝ ʟʘʩʝʣʸʥʥʳʝ ʥʠ ʦʜʥʠʤ ʚʠʜʦʤ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʜʨʝʚʦʩʪʦʡ, ʢʦʨʤʦʚʘʷ ʧʣʦʱʘʜʢʘ 

ʠ ʭʦʜʳ ʚʨʝʜʠʪʝʣʝʡ. 

ʈʠʩ. 1. ʀʩʩʣʝʜʦʚʘʥʥʳʡ ʜʨʝʚʦʩʪʦʡ.  

ʅʘ ʚʨʝʟʢʝ (a) ï ʢʦʨʤʦʚʘʷ ʧʣʦʱʘʜʢʘ ʯʝʨʥʦʛʦ ʧʠʭʪʦʚʦʛʦ ʫʩʘʯʘ ʩ ʫʭʦʜʦʤ ʣʠʯʠʥʢʠ ʚ 

ʜʨʝʚʝʩʠʥʫ, ʥʘ ʚʨʝʟʢʝ (b) ï ʭʦʜʳ ʫʩʩʫʨʠʡʩʢʦʛʦ ʧʦʣʠʛʨʘʬʘ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʸʨʥʳʡ ʧʠʭʪʦʚʳʡ ʫʩʘʯ ʩʢʣʦʥʝʥ ʢ ʩʦʚʤʝʩʪʥʦʤʫ 

ʧʦʩʝʣʝʥʠʶ ʩ ʫʩʩʫʨʠʡʩʢʠʤ ʧʦʣʠʛʨʘʬʦʤ. ʊʘʢ ʢʘʢ ʫʩʘʯ ʢʨʫʧʥʝʝ, ʦʥ ʯʘʱʝ ʩʝʣʠʪʩʷ ʚ 

ʜʝʨʝʚʴʷʭ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʦʪ 16 ʩʤ, ʥʦ ʟʘʩʝʣʷʪʴ ʜʝʨʝʚʴʷ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪ 8 ʩʤ 

[2]. ʆʩʦʙʠ ʧʦʣʠʛʨʘʬʘ ʤʝʥʴʰʝ ʧʦ ʨʘʟʤʝʨʫ ʠ ʤʦʛʫʪ ʩʝʣʠʪʴʩʷ ʜʘʞʝ ʥʘ ʧʦʜʨʦʩʪʝ 

ʜʠʘʤʝʪʨʦʤ 3 ʩʤ. ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʢʣʦʥʥʦʩʪʴ ʯʸʨʥʦʛʦ ʧʠʭʪʦʚʦʛʦ ʫʩʘʯʘ ʢ 
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ʩʦʚʤʝʩʪʥʦʤʫ ʧʦʩʝʣʝʥʠʶ ʩ ʫʩʩʫʨʠʡʩʢʠʤ ʧʦʣʠʛʨʘʬʦʤ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʚʳʛʦʜʦʡ, ʘ 

ʯʘʩʪʠʯʥʳʤ ʩʦʚʧʘʜʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ.  

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʜʝʨʝʚʴʷ, ʟʘʩʝʣʸʥʥʳʝ ʦʙʦʠʤʠ ʚʠʜʘʤʠ (ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 

26,6 ʩʤ) ʟʥʘʯʠʤʦ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʜʠʘʤʝʪʨʫ ʢʘʢ ʜʝʨʝʚʴʷ, ʟʘʩʝʣʸʥʥʳʝ ʪʦʣʴʢʦ 

ʫʩʩʫʨʠʡʩʢʠʤ ʧʦʣʠʛʨʘʬʦʤ (ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 14,9 ʩʤ), ʪʘʢ ʠ ʥʝ ʟʘʩʝʣʝʥʥʳʝ 

ʥʘʩʝʢʦʤʳʤʠ (ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 12,4 ʩʤ).  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʯʘʱʝ ʯʸʨʥʳʡ ʧʠʭʪʦʚʳʡ ʫʩʘʯ ʩʝʣʠʪʩʷ ʥʘ ʜʝʨʝʚʴʷʭ 

ʜʠʘʤʝʪʨʦʤ 24 ʩʤ ʠ ʙʦʣʝʝ, ʣʠʙʦ ʜʠʘʤʝʪʨʦʤ ʦʪ 14 ʜʦ 24 ʩʤ ʠ ʚʦʟʨʘʩʪʦʤ ʩʚʳʰʝ 90 

ʣʝʪ. ɺʦʟʤʦʞʥʦ, ʚʦʟʨʘʩʪ ʜʝʨʝʚʴʝʚ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʟʘʱʠʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ ʠʣʠ 

ʠʟʤʝʥʝʥʠʷʭ ʩʪʨʦʝʥʠʷ ʢʦʨʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʰʝʥʠʷ ʵʪʠʭ ʚʠʜʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʢʦʥʢʫʨʝʥʮʠʷ ʠ ʢʦʤʤʝʥʩʘʣʠʟʤ. ʂʦʤʤʝʥʩʘʣʠʟʤ ï ʵʪʦ ʩʦʞʠʪʝʣʴʩʪʚʦ, ʚʳʛʦʜʥʦʝ ʜʣʷ 

ʦʜʥʦʛʦ ʚʠʜʘ, ʥʦ ʠʥʜʠʬʬʝʨʝʥʪʥʦʝ ʜʣʷ ʜʨʫʛʦʛʦ ʚʠʜʘ. ʍʦʪʷ ʫʩʩʫʨʠʡʩʢʠʡ ʧʦʣʠʛʨʘʬ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʷʝʪ ʯʸʨʥʦʛʦ ʧʠʭʪʦʚʦʛʦ ʫʩʘʯʘ ʠʟ ʝʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʠ [3], ʦʥ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʣʝʛʯʘʝʪ ʝʛʦ ʧʦʩʝʣʝʥʠʝ ʥʘ ʧʠʭʪʝ, 

ʦʩʣʘʙʣʷʷ ʝʝ ʠ ʜʝʣʘʷ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ ʯʸʨʥʦʛʦ ʧʠʭʪʦʚʦʛʦ ʫʩʘʯʘ. 

ɺ ʧʦʣʴʟʫ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʛʦʚʦʨʠʪ ʪʦʪ ʬʘʢʪ, ʥʝ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʜʝʨʝʚʴʝʚ 

ʧʠʭʪʳ, ʧʦʛʠʙʰʠʭ ʚ ʦʯʘʛʘʭ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʣʠʛʨʘʬʘ, ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ 

ʠʤʠ ʩʦʚʤʝʩʪʥʦ. 
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ʧʦʚʨʝʞʜʸʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ). ʊʦʤʩʢ ï ʂʨʘʩʥʦʷʨʩʢ, 2015. 48 ʩ. ISBN 978-5-

9907381-0-2 

4. ʂʦʥʜʘʢʦʚ ʖ. ʇ. ʄʘʩʩʦʚʳʝ ʨʘʟʤʥʦʞʝʥʠʷ ʩʠʙʠʨʩʢʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʚ 

ʣʝʩʘʭ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ // ʕʥʪʦʤʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʉʠʙʠʨʠ. 

ʂʨʘʩʥʦʷʨʩʢ: ʂʌ ʈʕʆ, 2002. ɺʳʧ. 2. ʉ. 25ï74. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʂɸʏɽʉʊɺɸ ɺʆɼʓ ʀɿ ʈɸɿʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

ɺ ʉɽʃɽ ʊʖʍʊɽʊ 

ɼʫʜʢʦ ʊʘʪʴʷʥʘ ɸʣʝʢʩʝʝʚʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʳʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ɹʝʟʨʫʢʦʚʘ ʅʘʪʘʣʴʷ ʇʝʪʨʦʚʥʘ 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ʊʶʭʪʝʪʩʢʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʦʢʨʫʛ, ʩ.ʊʶʭʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʝʣʘ ʊʶʭʪʝʪ: ʦʙʱʘʷ ʞʸʩʪʢʦʩʪʴ, ʨʅ, ʤʫʪʥʦʩʪʴ, ʮʚʝʪ, ʚʢʫʩ. 

ʉʜʝʣʘʥ  ʚʳʚʦʜ ʦ ʧʨʠʝʤʣʝʤʦʩʪʠ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʩ.ʊʶʭʪʝʪ ʧʦ 

ʫʢʘʟʘʥʥʳʤ  ʧʦʢʘʟʘʪʝʣʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʘ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ, ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʦʙʱʘʷ ʞʸʩʪʢʦʩʪʴ ʚʦʜʳ, 

ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʷ, ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (pH). 

ɺʚʝʜʝʥʠʝ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʪʴ ʟʘʧʘʩʳ ʚʦʜʳ ʚ ʦʨʛʘʥʠʟʤʝ. ʆʪ ʝʸ ʢʘʯʝʩʪʚʘ ʟʘʚʠʩʠʪ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʚʦʜʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʜʦ 800 ʧʨʠʤʝʩʝʡ ʨʘʟʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʠ ʯʠʩʣʦ ʠʭ ʨʘʩʪʸʪ ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʩʠ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ 

ʩʝʨʴʸʟʥʳʡ ʚʨʝʜ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʘʥʘʣʠʟʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠʟ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʝʣʘ ʊʶʭʪʝʪ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣ̫ʣʠʩʴ ʦʙʨʘʟʮʳ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʪʨʸʭ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʝʣʘ ʊʶʭʪʝʪ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 

57164-2016[1]. ʆʙʱʘʷ ʞʸʩʪʢʦʩʪʴ ʚʦʜʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʤ 

ʪʠʪʨʦʚʘʥʠʝʤ[2]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʅ-

ʤʝʪʨ ʨʅ150ʄʀ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ ð ʵʪʦ ʚʦʜʘ, ʙʝʟ 

ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʠ ʮʚʝʪʘ.  

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʨʠʥʷʪʦ  ʜʝʣʠʪʴ ʥʘ: 

1. ʍʠʤʠʯʝʩʢʠʝ (ʚʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ pH, ʱʸʣʦʯʥʦʩʪʴ ʞʸʩʪʢʦʩʪʴ, 

ʦʢʠʩʣʷʝʤʦʩʪʴ, ʦʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʜʨ.); 

2. ʌʠʟʠʯʝʩʢʠʝ (ʮʚʝʪʥʦʩʪʴ, ʚʢʫʩ, ʟʘʧʘʭ, ʪʝʤʧʝʨʘʪʫʨʘ, ʤʫʪʥʦʩʪʴ ʠ ʜʨ.) [4]. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʚʦʜʝ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʦʙʱʫʶ 

ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʚʦʜʳ ʚʥʦʩʷʪ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʣʠ 

(ʢʘʨʙʦʥʘʪʳ, ʭʣʦʨʠʜʳ ʠ ʩʫʣʴʬʘʪʳ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ), ʘ ʪʘʢʞʝ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʯʠʩʪʦʪʳ ʚʦʜʳ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʤʫʪʥʦʩʪʴ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʝʱʝʩʪʚ ʚ 

ʚʦʜʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʩʝʨʴʸʟʥʳʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʠʤʝʝʪ  
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ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʮʚʝʪ, ʟʘʧʘʭ ʠ ʚʢʫʩ, ʪʘʢ ʢʘʢ ʯʝʣʦʚʝʢ ʥʝ ʩʤʦʞʝʪ ʧʠʪʴ, ʝʩʣʠ 

ʚʦʜʘ ʙʫʜʝʪ ʥʝʧʨʠʷʪʥʦ ʧʘʭʥʫʪʴ ʠʣʠ ʠʤʝʪʴ ʧʦʩʪʦʨʦʥʥʠʝ ʮʚʝʪ ʠʣʠ ʚʢʫʩ, ʘ 

ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʦʜʥʳʡ ʙʘʣʘʥʩ. 

ɺ ʩʝʣʝ ʊʶʭʪʝʪ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 16 ʩʢʚʘʞʠʥ. ɺʩʝ 

ʩʢʚʘʞʠʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʞʠʣʦʡ ʟʦʥʝ. ʅʘ ʨʠʩʫʥʢʝ  ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ 

ʩ.ʊʶʭʪʝʪ [3] ʩ ʫʢʘʟʘʥʠʝʤ ʤʝʩʪʘ ʟʘʙʦʨʘ ʚʦʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʠʩʫʥʦʢ  - ʄʝʩʪʘ ʟʘʙʦʨʘ ʦʙʨʘʟʮʦʚ ʚʦʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩ. ʊʶʭʪʝʪ: 

1- ʫʣ. ʏʢʘʣʦʚʘ;  

2- ʫʣ. ʉʦʚʝʪʩʢʘʷ;  

3- ʫʣ. ɺʦʩʪʦʯʥʘʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʦʚ ʚʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʩʝ ʦʙʨʘʟʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʢʘʟʘʪʝʣʷʤ ɻʆʉʊ 

ʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʠʪʴʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʳʪʫ. ʀʤʝʝʪʩʷ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʝ 

ʨʘʟʣʠʯʠʝ ʧʦ ʚʢʫʩʫ.  

ʊʘʙʣʠʮʘ 1 - ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʠʟ ʪʨʸʭ ʠʩʪʦʯʥʠʢʦʚ ʩ. 

ʊʶʭʪʝʪ 
ˉ

ʧ/ʧ 

ʀʩʪʦʯʥʠʢ 

ʟʘʙʦʨʘ ʚʦʜʳ 

ʄʫʪʥʦʩʪʴ, ʩʤ ʎʚʝʪʥʦʩʪʴ ɿʘʧʘʭ  ɺʢʫʩ 

1 2 3 4 5 6 

1 ʫʣ. ʏʢʘʣʦʚʘ 30, ʧʨʦʟʨʘʯʥʘʷ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ ʉʣʘʙʦ- 

ʛʦʨʴʢʘʷ 

2 ʫʣ. ʉʦʚʝʪʩʢʘʷ 30, ʧʨʦʟʨʘʯʥʘʷ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ ʉʣʝʛʢʘ 

ʛʦʨʴʢʘʷ 

3 ʫʣ. ɺʦʩʪʦʯʥʘ ̫ 30, ʧʨʦʟʨʘʯʥʘʷ ʦʪʩʫʪʩʪʚʫʝʪ ʆʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ 

 

1 

2 

3 
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ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʞʸʩʪʢʦʩʪʠ ʚʦʜʳ ʠ 

ʟʥʘʯʝʥʠʷ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ.  

 

ʊʘʙʣʠʮʘ 2 ï ʆʙʱʘʷ ʞʸʩʪʢʦʩʪʴ ʚʦʜʳ ʠ ʟʥʘʯʝʥʠʷ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʟ  

ʪʨʸʭ ʠʩʪʦʯʥʠʢʦʚ ʩ. ʊʶʭʪʝʪ 
ˉ

 ʧ/ʧ 

ʀʩʪʦʯʥʠʢ ʟʘʙʦʨʘ ʚʦʜʳ ʆʙʱʘʷ ʞʸʩʪʢʦʩʪʴ,  

ʤʛ-ʵʢʚ/ʣ 

ʨʅ 

1 2 3 4 

1 ʫʣ. ʏʢʘʣʦʚʘ 6,3 7,20 

2 ʫʣ. ʉʦʚʝʪʩʢʘʷ 5,3 7,07 

3 ʫʣ. ʂʠʨʦʚʘ 7,2 7,25 

 

ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ ʞʸʩʪʢʦʩʪʴ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʜʦʣʞʥʘ ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

2 ʜʦ 7 ʤʛ-ʵʢʚ/ʣ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʛʫʣʷʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʩ ʞʝʩʪʢʦʩʪʴʶ 

ʤʝʥʝʝ 2 ʤʛ-ʵʢʚ/ʣ ʦʧʘʩʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʧʦʩʢʦʣʴʢʫ ʜʝʬʠʮʠʪ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʚ 

ʦʨʛʘʥʠʟʤʝ ʧʨʠʚʦʜʠʪ ʢ ʚʳʤʳʚʘʥʠʶ ʢʘʣʴʮʠʷ ʠʟ ʢʦʩʪʝʡ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ 

ʪʘʙʣʠʮʳ, ʦʙʱʘʷ ʞʸʩʪʢʦʩʪʴ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  

ʥʦʨʤʝ. ɺʦʜʫ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢ ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʦʙʨʘʟʮʳ ʦʪʥʦʩʷʪʩʷ ʢ  ʩʣʘʙʦʱʝʣʦʯ-

ʥʦʡ ʛʨʫʧʧʝ. ʉʣʘʙʦʱʝʣʦʯʥʘʷ ʚʦʜʘ ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʧʦʩʢʦʣʴʢʫ 

ʫʣʫʯʰʘʝʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʥʦʨʤʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʨʅ 6-9.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʙʱʝʡ ʞʸʩʪʢʦʩʪʠ ʠ ʚʦʜʦʨʦʜʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. 

ʆʜʥʘʢʦ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʦ ʢʘʯʝʩʪʚʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʮʝʣʦʤ ʥʝʦʙʭʦʜʠʤʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʢʠʩʣʷʝʤʦʩʪʠ ʚʦʜʳ.    
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ʈɸʉʊʀʊɽʃʔʅʓɽ ʂʈɸʉʀʊɽʃʀ 

ɽʚʣʘʤʧʠʝʚʘ ʇʦʣʠʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ,  

ʇʨʠʚʘʣʠʭʠʥʘ ɽʢʘʪʝʨʠʥʘ ɼʤʠʪʨʠʝʚʥʘ  

ʈʫʢʦʚʦʜʠʪʝʣʴ, ʂʣʶʯʥʠʢʦʚʘ ʆ.ʉ., ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʂʦʤʧʣʝʢʩʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʂɻɹʆʋ ɼʆ çʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʝʚʦʡ 

ʮʝʥʪʨ çʖʥʥʘʪʳè, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ʀʟʦʙʨʝʪʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʜʣʷ ʪʢʘʥʠ ʧʨʠʚʝʣʦ  

ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʧʝʢʪʨʘ ʠ ʷʨʢʦʩʪʠ ʢʨʘʩʦʢ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ  

ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʢ ʚʦʟʚʨʘʱʝʥʠʶ ʦʢʨʘʰʠʚʘʥʠʷ ʪʢʘʥʠ ʥʘʪʫʨʘʣʴʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ 

ʩʯʠʪʘʶʪʩʷ çʵʢʦʣʦʛʠʯʥʳʤʠè. ʏʘʱʝ ʚʩʝʛʦ ʢ ʥʘʪʫʨʘʣʴʥʳʤ ʢʨʘʩʠʪʝʣʷʤ ʦʪʥʦʩʷʪ 

ʧʠʛʤʝʥʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ-ʵʢʩʪʨʘʢʪʳ ʧʣʦʜʦʚ, ʢʦʨʳ, ʢʦʨʥʝʡ. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʨʝʰʠʣʠ ʧʨʦʚʝʨʠʪʴ ʢʨʘʩʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʨʷʜʘ ʨʘʩʪʝʥʠʡ 

ʠ ʚʳʷʚʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʜʳ ʧʦʩʣʝ ʧʨʦʤʳʚʢʠ ʦʢʨʘʰʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʝʪʦʜʦʤ 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʪʢʘʯʝʩʪʚʦ ʫ 

ʪʦʙʦʣʦ-ʠʨʪʳʰʩʢʠʭ ʪʘʪʘʨ, ʦʙʨʘʙʦʪʢʘ ʢʦʞʠ ʫ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ ʠ ʉʠʙʠʨʠ) [1] ʥʘʤʠ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʩʪʝʥʠʷ - ʤʘʨʝʥʘ ʢʨʘʩʠʣʴʥʘʷ (Rubia tinctorum L.), 

ʢʫʨʢʫʤʘ (Curcuma longa L.), ʠʚʘ ʩʠʙʠʨʩʢʘʷ (Salix sibirica Pall.), ʩʦʩʥʘ 

ʦʙʢrʥʦʚʝʥʥʘʷ (P²nus sylv®stris).  

ʉʳʨʴʝ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʨʠʯʥʝʚʦʛʦ ʢʨʘʩʠʪʝʣʷ ïʩʤʝʩʴ ʢʦʨʳ ʠʚʳ 

ʠ ʩʦʩʥʳ ʙʳʣʦ ʩʦʙʨʘʥʦ ʚ ʂʫʨʘʛʠʥʩʢʦʤ ʨʘʡʦʥʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ʉʳʨʴʝ  

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʨʘʩʥʦʛʦ ʢʨʘʩʠʪʝʣʷ -ʢʦʨʥʠ ʤʘʨʝʥʳ ʢʨʘʩʠʣʴʥʦʡ  

ʠ ʞʝʣʪʦʛʦ ʢʨʘʩʠʪʝʣʷ ʧʦʨʦʰʦʢ ʠʟ ʢʦʨʥʝʡ ʢʫʨʢʫʤʳ ʙʳʣʦ ʧʨʠʦʙʨʝʪʝʥʦ  

ʚ ʘʧʪʝʯʥʦʡ ʩʝʪʠ ʠ ʩʝʪʠ ʧʨʦʜʫʢʪʦʚʳʭ ʤʘʛʘʟʠʥʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʨʘʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʘʣʶʤʦʢʘʣʠʝʚʳʝ ʢʚʘʩʮʳ 

KAl(SO4)212H2O ʠ ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 9%. ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ  

ʜʣʷ ʦʢʨʘʰʠʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʦʢʨʘʰʝʥʥʳʝ ʥʠʪʠ ʰʝʨʩʪʠ, ʣʴʥʘ ʠ ʭʣʦʧʢʘ 

ʚʝʩʦʤ 1 ʛʨʘʤʤ. ɼʣʷ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ ʨʞʠ ʧʦʩʝʚʥʦʡ. 

ʆʢʨʘʰʠʚʘʥʠʝ ʦʙʨʘʟʮʦʚ [3] ʠ ʧʨʦʚʝʨʢʫ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ [2] 

ʚʳʧʦʣʥʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʮʝʥʪʨʘ çʖʥʥʘʪʳè 

 ʩ 17.11.23 ʧʦ 20.01.24. (ʨʠʩ 1) 

ʉʨʘʚʥʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʦʣʦʢʥʘ 

ʢʨʘʩʠʪʝʣʠ ʧʦʜʝʡʩʪʚʦʚʘʣʠ ʧʦ-ʨʘʟʥʦʤʫ: 

¶ ʩʘʤʦʝ ʥʘʩʳʱʝʥʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʥʘʙʣʶʜʘʣʠ ʥʘ ʰʝʨʩʪʷʥʳʭ ʚʦʣʦʢʥʘʭ; (ʨʠʩ. 
2) 

¶ ʩʘʤʦʝ ʩʣʘʙʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʣʴʥʷʥʳʭ ʚʦʣʦʢʥʘʭ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʮʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʨʘʩʠʪʝʣʝʡ ʠ ʧʨʦʪʨʘʚ 

ʙʳʣʘ ʨʘʟʣʠʯʥʦʡ. ʇʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʤʘʨʝʥʦʡ ʢʨʘʩʠʣʴʥʦʡ ʩʘʤʳʡ ʷʨʢʠʡ ʮʚʝʪ 

ʧʦʷʚʠʣʩʷ ʧʦʩʣʝ ʬʠʢʩʘʮʠʠ ʘʣʶʤʦʢʘʣʠʝʚʳʤʠ ʢʚʘʩʮʘʤʠ; ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ 

ʢʫʨʢʫʤʦʡ ʩʘʤʳʡ ʷʨʢʠʡ ʮʚʝʪ ʧʦʷʚʠʣʩʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʨʘʚʳ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ; ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʢʦʨʦʡ ʩʦʩʥʳ ʠ ʠʚʳ ʥʘʩʳʱʝʥʥʦʩʪʴ ʮʚʝʪʘ ʥʝ 

ʠʟʤʝʥʷʣʘʩʴ. 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
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ʈʠʩʫʥʦʢ ˉ1 ʇʨʦʮʝʩʩ 

ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʨʘʩʠʪʝʣʝʡ 

 

ʈʠʩʫʥʦʢ ˉ 2 ʆʢʨʘʰʝʥʥʳʝ 

ʦʙʨʘʟʮ r

ʇʨʦʚʝʨʢʫ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ - ʨʦʞʴ ʧʦʩʝʚʥʫʶ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʘʩʠʪʝʣʠ 

ʙʝʟ ʧʨʦʪʨʘʚ ʠ ʚʦʜʫ. ʉʨʘʚʥʠʚʘʣʠ ʜʣʠʥʫ ʢʦʨʥʷ  

ʠ ʨʦʩʪʢʘ, ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʣʠ ʚ ʪʘʙʣʠʮʫ.  

ʉʨʘʚʥʝʥʠʝ ʜʣʠʥʳ ʢʦʨʥʝʡ ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʨʠʩ 3)  

1) ʄʠʥʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʢʦʨʥʝʡ ïʜʦ 4 ʤʤ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ 

ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʢʦʨʦʡ ʠʚʳ ʠ ʩʦʩʥʳ; 

2) ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʢʦʨʥʝʡ ʜʦ 29,5ʤʤ ʤʤ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ 

ʪʝʩʪʠʨʦʚʘʥʠʠ ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʢʫʨʢʫʤʦʡ  

ʉʨʘʚʥʝʥʠʝ ʜʣʠʥʳ ʨʦʩʪʢʦʚ ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: (ʨʠʩ 4) 

1) ʄʠʥʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʨʦʩʪʢʦʚ ïʜʦ 1.8 ʤʤ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ 

ʪʝʩʪʠʨʦʚʘʥʠʠ ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʢʦʨʦʡ ʠʚʳ ʠ ʩʦʩʥʳ; 

2) ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʨʦʩʪʢʦʚ ʨʘʚʝʥ 8,9ʤʤ ʥʘʙʣʶʜʘʣʘʩʴ  

ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʩʪʦʯʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʢʫʨʢʫʤʦʡ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʤʳ ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʀʥʪʝʥʩʠʚʥʝʝ ʚʩʝʛʦ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚʦʣʦʢʥʘ ʰʝʨʩʪʠ ʚʩʝʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 
ʢʨʘʩʠʪʝʣʷʤʠ 

2. ʅʘ ʦʩʥʦʚʝ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʪʦʢʩʠʯʥʦʩʪʴ ʢʨʘʩʠʪʝʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ 
ʦʪʚʘʨʘ ʢʦʨʳ ʠʚʳ ʠ ʩʦʩʥʳ ʠ ʤʘʨʝʥʳ ʢʨʘʩʠʣʴʥʦʡ  

ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʨʘʩʠʪʝʣʷ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʢʫʨʢʫʤʳ. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʤʘ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʪʢʘʥʝʡ ʚ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʝʩʪʘʚʨʘʪʦʨʘʤ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʵʢʩʧʦʥʘʪʦʚ ʦʜʝʞʜʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʉʤʠʨʥʦʚʘ ɽ.ʖ. ʂʨʘʩʠʣʴʥʦʝ ʜʝʣʦ ʚ ʜʦʤʘʰʥʝʤ ʭʦʟʷʡʩʪʚʝ ʪʦʙʦʣʦ-

ʠʨʪʳʰʩʢʠʭ ʪʘʪʘʨ ʢʦʥʮʘ XIX - ʧʝʨʚʦʡ ʪʨʝʪʠ XX ʚʝʢʘ // ɺʝʩʪʥʠʢ ʆʤʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ çʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠè. 2016. ˉ2. 
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2. ʕʢʦʣʦʛʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ/ʊ.ʀ. ʇʨʦʞʦʨʠʥʘ, ʅ.ɺ. ʂʘʚʝʨʠʥʘ, ɽ.ʖ. ʀʚʘʥʦʚʘ  ɺʦʨʦʥʝʞ: 

ʀʟʜʘʪʝʣʴʩʪʚʦ çʀʩʪʦʢʠè, 2010.-304 ʩ. 

3. ɽʣʢʠʥʘ ɸ. ʂ. ʂʨʘʰʝʥʠʝ ʜʫʙʣʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʷ ʢʫʙʦʚʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ// ʍʫʜʦʞʝʩʪʚʝʥʥʦʝ ʥʘʩʣʝʜʠʝ: 

ʍʨʘʥʝʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʨʝʩʪʘʚʨʘʮʠʷ/ ʄ. : ɺʐʀʈ. - ɺʳʧ. 6(36), 1980 

 

 

ʕʂʆʃʆɻʀʏɽʉʂʀ ɹɽɿʆʇɸʉʅɸʗ ʋʇɸʂʆɺʂɸ ʀɿ ʂʈɸʇʀɺʓ       

ɿʦʣʦʪʥʠʢʦʚʘ ɽʣʠʩʘʚʝʪʘ ʄʘʢʩʠʤʦʚʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʟʥʝʮʦʚʘ ɽ. ɸ. 

ʛ. ɸʯʠʥʩʢ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʦʧʨʦʩ ʵʢʦʣʦʛʠʠ ʩʪʦʠʪ ʦʯʝʥʴ ʦʩʪʨʦ. ʄʥʦʛʠʝ ʩʪʨʘʥʳ 

ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʧʣʘʩʪʠʢʦʚʦʡ ʫʧʘʢʦʚʢʠ ʠ ʧʝʨʝʭʦʜʷʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ. 

ʄʫʩʦʨ - ʦʜʥʘ ʠʟ ʢʘʪʝʛʦʨʠʡ ʦʪʭʦʜʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʫʧʘʢʦʚʦʯʥʦʤʫ ʤʘʪʝʨʠʘʣʫ: ʙʫʤʘʛʝ, ʧʦʣʠʵʪʠʣʝʥʫ, 

ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʝ, ʩʪʝʢʣʷʥʥʦʡ ʪʘʨʝ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʦʚ. [1]   

ɺʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʤʝʥʥʦ ʧʨʦʜʫʢʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ 

ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʨʘʧʠʚʘ - ʵʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʧʨʦʜʫʢʪ 

ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʫʧʘʢʦʚʢʠ ʠʟ ʢʨʘʧʠʚʥʦʡ ʧʨʷʞʠ ʧʦʤʦʞʝʪ ʧʦʤʦʯʴ ʨʝʰʠʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. [2] 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʯʪʦ 

ʤʳ ʦʙʣʘʜʘʝʤ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʤ, ʯʪʦ ʫʧʘʢʦʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ 

ʧʦʣʠʵʪʠʣʝʥʘ, ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʠ, ʧʣʘʩʪʠʢʘ ʜʦʣʛʦ ʨʘʟʣʘʛʘʶʪʩʷ ʠ ʥʘʥʦʩʷʪ ʚʨʝʜ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʥʝ ʧʝʨʝʭʦʜʷʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʫʧʘʢʦʚʦʢ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʫʧʘʢʦʚʢʠ ʠʟ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʢʨʘʧʠʚʳ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʙʳʣʠ ʚʳʜʚʠʥʫʪʳ ʟʘʜʘʯʠ:  

1. ʀʟʫʯʠʪʴ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʘ ʠ 
ʩʨʦʢʠ ʠʭ ʨʘʟʣʦʞʝʥʠʷ. 

2. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʶ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʷʞʠ ʠʟ ʢʨʘʧʠʚʳ; 

3. ʆʧʳʪʥʳʤ ʧʫʪʸʤ ʠʟʛʦʪʦʚʠʪʴ ʧʨʷʞʫ, ʩʚʷʟʘʪʴ ʦʙʨʘʟʝʮ ʪʢʘʥʠ ʠʟ ʧʦʣʫʯʝʥʥʦʡ 

ʧʨʷʞʠ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʧʘʢʦʚʢʫ; 

4. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 
ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ ʠʟ ʂʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ (Urtica dioica L.) ʠ ʂʨʘʧʠʚʳ 

ʢʦʥʦʧʣʝʚʦʡ (Urtica cannabina L.) 

5. ʇʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʨʦʢʘ ʨʘʟʣʦʞʝʥʠʷ ʫʧʘʢʦʚʢʠ 
ʧʦʩʣʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɻʠʧʦʪʝʟʘ: ʧʨʠʩʪʫʧʘʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʝʩʣʠ 

ʨʘʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠʟ ʢʨʘʧʠʚʳ ʧʨʦʠʟʦʡʜʝʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʪʦ ʝʝ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ ʠ ʢʦʥʦʧʣʝʚʘʷ. 
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ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦʡ ʫʧʘʢʦʚʢʠ ʠʟ ʢʨʘʧʠʚʳ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʛʨʷʟʥʝʥʠʷ ʤʳ ʚʠʜʠʤ ʚ ʦʪʢʘʟʝ ʦʪ ʧʣʘʩʪʠʢʦʚʦʡ ʫʧʘʢʦʚʢʠ 

ʠ ʧʝʨʝʭʦʜ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ -ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ, 

ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʦʚ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʘʨʠʘʥʪ ʩʦʟʜʘʥʠʷ ʫʧʘʢʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʚʦʣʦʢʦʥ 

ʨʘʩʪʝʥʠʡ, ʪʦ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ ʙʫʜʝʪ ʦʙʳʯʥʘʷ ʢʨʘʧʠʚʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʛʦ ʭʣʦʧʢʘ, ʢʨʘʧʠʚʘ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʦʛʨʦʤʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʪʠʮʠʜʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ.  ʅʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ - ʢʨʘʧʠʚʘ 

ʧʨʠʨʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʙʫʜʝʪ ʨʘʟʣʘʛʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. [3]    
  ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʣʠ 

ʦʜʥʦʨʘʟʦʚʳʝ ʧʝʨʯʘʪʢʠ ʜʣʷ ʟʘʱʠʪʳ ʨʫʢ. ɺ ʦʩʥʦʚʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʠʪ 

ʠʜʝʷ   ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʦʩʪʫʧʥʳʭ ʠ ʥʝ 

ʪʨʝʙʫʶʱʠʭ ʟʘʪʨʘʪ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʨʘʧʠʚʳ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ: ʩʙʦʨ 

ʢʨʘʧʠʚʥʦʛʦ ʩʳʨʴʷ, ʩʫʰʢʘ, ʦʙʤʠʥʘʥʠʝ, ʪʨʝʧʘʥʠʝ, ʯʝʩʘʥʠʝ, ʧʣʝʪʝʥʠʝ. [4]   

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʥʠʪʝʡ ʠʟ ʢʨʘʧʠʚʳ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʘ ʦʙʨʘʟʮʘ ʢʨʘʧʠʚʳ: 

1. ʆʙʨʘʟʝʮ ʥʦʤʝʨ ʦʜʠʥ ï ʚʠʜ ʂʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ. 

2. ʆʙʨʘʟʝʮ ʥʦʤʝʨ ʜʚʘ ï ʚʠʜ ʂʨʘʧʠʚʘ ʢʦʥʦʧʣʝʚʘʷ. 

ʄʳ ʧʨʦʚʦʜʠʣʠ ʩʙʦʨ ʤʘʪʝʨʠʘʣʘ ʚ ʩʝʥʪʷʙʨʝ. ɼʣʷ ʩʙʦʨʘ ʢʨʘʧʠʚʳ ʥʘʤ 

ʧʦʥʘʜʦʙʠʣʘʩʴ ʩʧʝʮʠʘʣʴʥʘʷ ʵʢʠʧʠʨʦʚʢʘ: ʧʣʦʪʥʘʷ ʦʜʝʞʜʘ ʠ ʭʦʨʦʰʠʝ ʧʝʨʯʘʪʢʠ. 

ʀʟʫʯʠʚ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʠʪʝʡ 

ʥʫʞʥʳ ʟʨʝʣʳʝ, ʫʧʨʫʛʠʝ ʩʪʝʙʣʠ ʦʪ 1,5 ʤʝʪʨʦʚ ʚ ʚʳʩʦʪʫ. ʆʙʣʘʤʳʚʘʪʴ ʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʷʤʦ ʫ ʦʩʥʦʚʘʥʠʷ ʩʦʙʠʨʘʷ ʥʝʦʙʭʦʜʠʤʦʝ ʩʳʨʴʝ. 

ɿʘʪʝʤ ʤʳ ʫʜʘʣʠʣʠ ʤʝʣʢʠʝ ʚʝʪʢʠ ʠ ʟʘʩʦʭʰʠʝ ʣʠʩʪʴʷ ʠ ʭʦʨʦʰʦ ʧʨʦʩʫʰʠʣʠ 

ʚʝʪʢʠ ʢʨʘʧʠʚʳ. ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ ʪʨʝʩʪʳ (ʛʦʣʦʛʦ ʩʪʝʙʣʷ), 

ʝʝ ʨʘʟʤʷʣʠ ʧʘʣʴʮʘʤʠ ʠ ʥʘʜʣʦʤʘʣʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʘʭ. ɻʦʪʦʚʘʷ ʪʨʝʩʪʘ ʜʦʣʞʥʘ 
ʨʘʟʣʘʤʳʚʘʪʴʩʷ ʚ ʨʫʢʘʭ ʩ ʣʝʛʢʠʤ ʪʨʝʩʢʦʤ, ʘ ʚʦʣʦʢʥʘ - ʦʪʜʝʣʷʪʴʩʷ ʦʪ 
ʜʝʨʝʚʷʥʠʩʪʳʭ ʯʘʩʪʝʡ ʩʪʝʙʣʷ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʪʝʙʣʠ (ʪʨʝʩʪʘ) ʚʳʩʦʭʣʠ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʷʪʴ. ʄʳ ʚʟʷʣ 

ʢʫʭʦʥʥʳʡ ʤʦʣʦʪʦʢ (ʪʦʣʢʫʰʢʫ) ʠ ʦʙʩʪʫʯʘʣʠ ʠʭ. ʂʦʛʜʘ ʦʙʩʪʫʢʠʚʘʝʰʴ, ʪʦ ʦʪ 

ʩʪʝʙʣʝʡ ʦʪʜʝʣʷʝʪʩʷ ʚʝʨʭʥʠʡ ʩʣʦʡ. ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʜʦʙʨʦʩʦʚʝʩʪʥʦ ʨʘʟʤʷʪʳ 

ʩʪʝʙʣʠ, ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ (ʨʠʩʫʥʦʢ 1). 
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ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʠʟ ʦʙʤʷʪʦʡ ʪʨʝʩʪʳ - ʜʝʨʝʚʷʥʥʳʝ ʯʘʩʪʠ ʩʪʝʙʣʷ, ʨʘʟʣʦʤʘʥʥʳʝ 

ʥʘ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ, - ʝʝ ʪʨʝʧʣʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʪʨʝʧʘʣʢʦʡ (ʠʣʠ ʪʨʝʧʘʣʦʤ), 

ʠʤʝʶʱʝʡ ʬʦʨʤʫ ʙʦʣʴʰʦʛʦ ʜʝʨʝʚʷʥʥʦʛʦ ʥʦʞʘ, ʠʣʠ ʢʦʩʘʨʷ. ʄʳ ʧʨʦʜʝʣʳʚʘʣʠ ʵʪʫ 

ʯʘʩʪʴ ʩʦʟʜʘʥʠʷ ʚʦʣʦʢʥʘ ʨʫʢʘʤʠ. ʄʷʪʴ ʩʪʝʙʣʠ ʣʫʯʰʝ ʚ ʧʝʨʯʘʪʢʘʭ.               

ʏʪʦʙʳ ʫʜʘʣʠʪʴ ʠʟ ʦʙʤʷʪʦʡ ʪʨʝʩʪʳ ʢʦʩʪʨʠʢʫ - ʜʝʨʝʚʷʥʥʳʝ ʯʘʩʪʠ ʩʪʝʙʣʷ, 

ʨʘʟʣʦʤʘʥʥʳʝ ʥʘ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ, -  ʝʝ ʪʨʝʧʣʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʪʨʝʧʘʣʢʦʡ. ʊʘʢ ʢʘʢ 

ʦʙʲʝʤʳ ʚʦʣʦʢʥʘ ʫ ʥʘʩ ʥʝʙʦʣʴʰʠʝ, ʤʳ ʩʜʝʣʘʣʠ ʵʪʦ ʚʨʫʯʥʫʶ, ʚʟʷʚ ʚ ʨʫʢʠ 

ʥʝʙʦʣʴʰʦʡ ʧʫʯʦʢ ʦʙʤʷʪʦʡ ʠ ʦʙʪʨʝʧʘʥʥʦʡ ʢʨʘʧʠʚʳ ʠ ʪʝʨʣʠ ʜʨʫʛ ʦ ʜʨʫʛʘ.  ʕʪʠʤ 

ʩʧʦʩʦʙʦʤ ʫʜʘʣʠʣʠ ʤʝʣʴʯʘʡʰʠʝ ʧʳʣʝʚʠʜʥʳʝ ʯʘʩʪʠʮʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʫʯʠʣʠʩʴ ʚʦʣʦʢʥʘ ʤʳʯʢʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʙʳʣʦ ʯʝʩʘʪʴ (ʨʠʩʫʥʦʢ 2). 

    

ɼʣʷ ʯʝʩʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤ ʱʝʪʢʠ ʜʣʷ ʚʳʯʝʩʳʚʘʥʠʷ ʩʦʙʘʯʴʝʡ ʰʝʨʩʪʠ (ʨʠʩʫʥʦʢ 

3).   

    

ɺʦʣʦʢʥʘ ʩʨʝʜʥʝʡ ʜʣʠʥʳ, ʚʳʯʝʩʳʚʘʝʤʳʝ ʚʦʣʦʩʷʥʳʤʠ ʱʝʪʢʘʤʠ, ʥʘʟʳʚʘʶʪʩʷ 

ʧʘʯʝʩʷʤʠ, ʘ ʦʩʪʘʚʰʠʝʩʷ ʜʣʠʥʥʳʝ ʚʦʣʦʢʥʘ ï ʢʫʜʝʣʴʶ. 

ʇʨʷʩʪʴ ʥʠʪʢʫ ʤʦʞʥʦ ʥʘ ʧʨʷʣʢʝ ʠʣʠ ʨʫʢʘʤʠ, ʩʤʦʯʠʚ ʠʭ ʚʦʜʦʡ, ʩʢʨʫʯʠʚʘʷ 

ʥʠʪʴ (ʨʠʩʫʥʦʢ 4). 
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ʇʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʠʪʠ ʠʟ ʢʨʘʧʠʚʳ ʤʳ, ʧʨʠ ʧʦʤʦʱʠ ʢʨʶʯʢʘ ʩʚʷʟʘʣʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʧʦʣʦʪʥʦ. ʀʟ ʥʝʛʦ ʤʦʞʥʦ ʣʝʛʢʦ ʠʟʛʦʪʦʚʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʫʶ ʫʧʘʢʦʚʢʫ (ʨʠʩʫʥʦʢ 5). 

    

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʠʦʜʘ ʨʘʟʣʦʞʝʥʠʷ ʥʠʪʝʡ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʤʳ 

ʧʦʤʝʩʪʠʣʠ ʚ ʦʜʥʫ ʯʘʰʢʫ ʇʝʪʨʠ ʚʦʣʦʢʥʘ ʢʨʘʧʠʚʳ, ʚ ʜʨʫʛʫʶ ʠʟʛʦʪʦʚʣʝʥʥʳʡ 

ʬʨʘʛʤʝʥʪ ʪʢʘʥʠ ʠʟ ʢʨʘʧʠʚʳ. [5]     

ʉʦʩʪʦʷʥʠʝ ʦʙʨʘʟʮʦʚ ʯʝʨʝʟ ʥʝʜʝʣʶ. ɺʦʜʘ ʧʦʤʫʪʥʝʣʘ, ʧʦʷʚʠʣʠʩʴ ʧʫʟʳʨʠ 

(ʨʠʩʫʥʦʢ 6). 

     

ʉʦʩʪʦʷʥʠʝ ʦʙʨʘʟʮʦʚ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ. ɺʦʜʘ ʧʦʤʫʪʥʝʣʘ, ʠʜʝʪ ʨʘʟʣʦʞʝʥʠʝ 

ʪʢʘʥʝʡ ʦʙʨʘʟʮʦʚ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʣʝʥʢʘ.                 

ʇʦʷʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʧʣʝʥʢʠ ʠ ʧʫʟʳʨʴʢʦʚ ʛʦʚʦʨʠʪ ʦ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʣʘʛʘʶʪ ʦʙʨʘʟʮʳ. ɽʩʣʠ ʝʩʪʴ ʙʘʢʪʝʨʠʠ, 

ʟʥʘʯʠʪ ʝʩʪʴ ʠʥʬʫʟʦʨʠʠ ï ʪʫʬʝʣʴʢʠ, ʢʦʪʦʨʳʝ ʧʠʪʘʶʪʩʷ ʙʘʢʪʝʨʠʠ. ʇʨʠ ʧʦʤʦʱʠ 

ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʚ ʢʘʧʣʝ ʚʦʜʳ ʠʟ ʦʙʨʘʟʮʦʚ ʧʨʦʩʪʝʡʰʠʭ 

ʠʥʬʫʟʦʨʠʡ. [5]   

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çɼʝʣʘʡè ʃʠʮʝʷ ˉ1(ʨʠʩʫʥʦʢ 7). 
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ʏʝʨʝʟ ʦʜʠʥ ʤʝʩʷʮ ʧʦʩʣʝ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʫʧʘʢʦʚʢʘ ʨʘʟʣʦʞʠʣʘʩʴ 

ʥʘʧʦʣʦʚʠʥʫ, ʘ ʯʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ ʨʘʟʣʦʞʠʣʘʩʴ ʧʦʣʥʦʩʪʴʶ. ʄʳ ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, 

ʯʪʦ ʫʧʘʢʦʚʢʘ ʠʟ ʢʨʘʧʠʚʳ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ, ʘ ʟʥʘʯʠʪ, ʤʦʞʝʪ 

ʩʪʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʠʜʦʤ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʦʚ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʥʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʨʘʟʣʦʞʝʥʠʝ 

ʫʧʘʢʦʚʢʠ ʠʟ ʢʨʘʧʠʚʳ ʧʨʦʠʟʦʰʣʦ ʚ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʘ ʟʥʘʯʠʪ ʝʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ.  
ʀʟ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʧʦʣʫʯʠʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʘ ʠ ʩʨʦʢʠ ʠʭ ʨʘʟʣʦʞʝʥʠʷ. 

ʀʟʫʯʠʣʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʶ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʷʞʠ ʠʟ ʢʨʘʧʠʚʳ. 

ʆʧʳʪʥʳʤ ʧʫʪʸʤ ʠʟʛʦʪʦʚʠʪʴ ʧʨʷʞʫ, ʩʚʷʟʘʣʠ ʦʙʨʘʟʝʮ ʪʢʘʥʠ ʠʟ ʧʦʣʫʯʝʥʥʦʡ 

ʧʨʷʞʠ. ʅʘ ʮʝʣʫʶ ʫʧʘʢʦʚʢʫ ʥʠʪʝʡ ʥʝ ʭʚʘʪʠʣʦ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ ʠʟ ʂʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ (Urtica dioica L.) ʠ ʂʨʘʧʠʚʳ ʢʦʥʦʧʣʝʚʦʡ 

(Urtica cannabina L.)  

ʇʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʨʦʢʘ ʨʘʟʣʦʞʝʥʠʷ ʫʧʘʢʦʚʢʠ ʧʦʩʣʝ 

ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚʠʜʠʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʤʳ ʧʨʠʦʙʨʝʣʠ ʧʦʣʝʟʥʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɺ ʙʫʜʫʱʝʤ ʤ  r ʧʣʘʥʠʨʫʝʤ ʧʨʦʜʦʣʞʠʪʴ ʩʚʦʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

1. ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʥʘʰʝʛʦ 

ʢɻʩʧʝʨʠʤʝʥʪʘ; 

2. ʧʦʩʪʘʨʘʝʤʩʷ ʠʟʛʦʪʦʚʠʪʴ ʙʫʤʘʛʫ ʠʟ ʢʨʘʧʠʚʳ. 

ʈʘʙʦʪʘ ʧʦʤʦʛʣʘ ʥʘʤ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʫʶ ʧʨʦʙʣʝʤʫ 

ʫʪʠʣʠʟʘʮʠʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʧʘʢʦʚʦʢ ʪʦʚʘʨʦʚ ʠ ʟʘʩʪʘʚʠʣʘ ʟʘʜʫʤʘʪʴʩʷ ʦ 

ʧʝʨʩʧʝʢʪʠʚʘʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʦʣʴʰʘʷ ʩʝʤʝʡʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʦʪ ʜʦʢʪʦʨʘ 

ʋʞʝʛʦʚʘ. -ʄ.: ʆʃʄɸ-ʇʈɽʉʉ,2006. -960ʩ. 

2. ʃʘʚʨʝʥʦʚ ɺ.ʂ., ʃʘʚʨʝʥʦʚʘ ɻ.ɺ. ʇʦʣʥʳʡ ʩʧʨʘʚʦʯʥʠʢ ʮʝʣʝʙʥʳʭ ʪʨʘʚ ʠ 

ʨʘʩʪʝʥʠʡ //ʕʥʮʠʢʣʦʧʝʜʠʷ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ. -ʄ.: ʅɽɺɸ, 2006. -119ʩ. 

3. çʎʝʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʨʘʧʠʚʳè http://health.km.ru/magazin/view. aspid 

4. ʕʥʮʠʢʣʦʧʝʜʠʷ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ. -ʄ.: ɸʅʉ, 1992. ï 334ʩ. 

5. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʟʨʝʥʠʝ. // ɿʜʦʨʦʚʴʝ ʠ ʵʢʦʣʦʛʠʷ, 2003, ˉ6. ï ʩ16-17. 
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ʉʇʆʉʆɹʓ ʇʈʆʈɸʑʀɺɸʅʀʗ ɾɽʃʋɼɽʁ ɼʋɹɸ ʏɽʈɽʐʏɸʊʆɻʆ 

(QU£RCUS RčBUR) 

ʂʣʝʚʮʦʚ ɸʥʜʨʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽʚʣʘʤʧʠʝʚʘ ʅʘʪʘʣʴʷ ɺʘʣʝʨʴʝʚʥʘ 

ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʫʙʘ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ð ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʟʝʣʝʥʳʭ ʟʦʥ ʛʦʨʦʜʦʚ. ʋ ʥʘʩ ʚ ʉʠʙʠʨʠ ʜʫʙ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʥʝ ʨʘʩʪʝʪ. ɼʫʙ 

ʯʝʨʝʰʯʘʪʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʧʘʨʢʦʚ. 

ʇʣʦʱʘʜʴ ʧʘʨʢʘ ʶʥʥʘʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 5 ɻʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʧʨʦʠʟʨʘʩʪʘʝʪ 

148 ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʵʢʟʝʤʧʣʷʨʝ. ɺʦʟʨʘʩʪ, ʢʦʪʦʨʦʛʦ 60 ʣʝʪ. ɺ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʘ çɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳè, ʘ ʪʘʢʞʝ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʘʢʮʠʠ çʉʘʜʳ ʧʘʤʷʪʠè, 

ʚ2025 ʛ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʩʘʜʢʘ ʜʫʙʦʚʦʡ ʘʣʣʝʠ ʜʣʷ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʇʦʵʪʦʤʫ ʥʘʰʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʪʴ ʥʘʠʣʫʯʰʠʡ ʩʧʦʩʦʙ ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ. 

ɿʘʜʘʯʠ: 1. ʇʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠʟʫʯʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ 

2.  ɺʳʙʨʘʪʴ ʩʧʦʩʦʙʳ ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ 

3. ɺʳʷʚʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ 

ʉʧʦʩʦʙʳ:1) ʚ ʤʭʝ ʩʬʘʛʥʫʤʝ 2) ʚ ʧʝʩʢʝ ʚ ʧʦʜʚʘʣʝ 3) ʥʘ ʫʣʠʮʝ ʚ ʤʝʰʢʝ ʧʦʜ 

ʩʥʝʛʦʤ 

ɻʠʧʦʪʝʟʘ: ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʚʩʭʦʞʝʩʪʴ ʞʝʣʫʜʝʡ ʙʫʜʝʪ 

ʚʳʰʝ ʚ ʤʭʝ ʩʬʘʛʥʫʤʝ. 

ʇʨʝʜʤʝʪ: ʩʧʦʩʦʙʳ ʧʨʦʨʘʱʠʚʘʥʠʷ 

ʆʙʲʝʢʪ: ʞʝʣʫʜʠ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʙʣʶʜʝʥʠʝ, 

ʵʢʩʧʝʨʠʤʝʥʪ, ʠʟʤʝʨʝʥʠʝ, ʦʧʠʩʘʥʠʝ. 

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ, ʠʣʠ ɼʫʙ ʣʝʪʥʠʡ, ʠʣʠ ɼʫʙ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʠʣʠ ɼʫʙ 

ʘʥʛʣʠʡʩʢʠʡ (ʣʘʪ. Quʝrcus r·bur) ð ʪʠʧʦʚʦʡ ʚʠʜ ʨʦʜʘ ɼʫʙ (Quercus) 

ʩʝʤʝʡʩʪʚʘ ɹʫʢʦʚʳʝ (Fagaceae); ʢʨʫʧʥʦʝ ʜʝʨʝʚʦ, ʜʦʩʪʠʛʘʶʱʝʝ ʚ ʚʳʩʦʪʫ 30ð

40 ʤ, ʦʙʨʘʟʫʶʱʝʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ (ʜʫʙʨʘʚʳ) ʥʘ ʶʛʝ ʣʝʩʥʦʡ ʠ 

ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʘʭ. 

ɺʠʜ ʚʥʝʩʸʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, 

ʠʤʝʝʪ ʚ ʥʝʡ ʩʪʘʪʫʩ çʅʘʭʦʜʷʪʩʷ ʧʦʜ ʥʘʠʤʝʥʴʰʝʡ ʫʛʨʦʟʦʡè. 

ɺʠʜʦʚʦʡ ʵʧʠʪʝʪ çʯʝʨʝʰʯʘʪʳʡè ʵʪʦʪ ʚʠʜ ʧʦʣʫʯʠʣ ʟʘ ʜʣʠʥʥʳʝ ʧʣʦʜʦʥʦʞʢʠ, 

ʦʪʣʠʯʘʶʱʠʝ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ. 

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ 

ʢʣʠʤʘʪʫ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʧʨʝʜʝʣʘʭ ʧʦʜʪʘʝʞʥʦʡ, ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʜʟʦʥ ʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʪʝʧʥʦʡ ʟʦʥʳ.[1] 

ɾʝʣʫʜʴ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʠʪʘʤʠʥʳ (ʈʈ, ɺ9, ɺ6, ɺ2, ɺ1, ɸ), ʤʠʥʝʨʘʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ (ʤʝʜʴ, ʮʠʥʢ, ʞʝʣʝʟʦ, ʢʘʣʠʡ, ʬʦʩʬʦʨ, ʤʘʛʥʠʡ, ʢʘʣʴʮʠʡ), ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʬʣʘʚʦʥʦʣ ʢʚʘʨʮʝʪʠʥ, ʩʧʦʩʦʙʥʳʡ ʩʥʠʤʘʪʴ ʦʪʝʢʠ, ʩʧʘʟʤʳ ʠ ʚʦʩʧʘʣʝʥʠʠ. 

ʂʚʘʨʮʝʪʠʥ ʪʦʢʩʠʯʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʞʝʣʫʜʴ ʩʥʘʯʘʣʘ ʚʳʤʘʯʠʚʘʶʪ ʠʣʠ 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%BF%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B2%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%94%D1%83%D0%B1
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D1%80%D0%BE%D0%BA%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BB%D0%B5%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D1%83%D0%B1%D1%80%D0%B0%D0%B2%D1%8B
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%81
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%81%D0%BE%D1%81%D1%82%D0%B5%D0%BF%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%B7%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BD%D0%B8%D0%B3%D0%B0_%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B3%D0%BE_%D1%81%D0%BE%D1%8E%D0%B7%D0%B0_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8B_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%85%D0%BE%D0%B4%D1%8F%D1%82%D1%81%D1%8F_%D0%BF%D0%BE%D0%B4_%D0%BD%D0%B0%D0%B8%D0%BC%D0%B5%D0%BD%D1%8C%D1%88%D0%B5%D0%B9_%D1%83%D0%B3%D1%80%D0%BE%D0%B7%D0%BE%D0%B9
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ʧʦʜʚʝʨʛʘʶʪ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʆʨʝʭʠ ʞʝʣʫʜʠ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʤʦʛʘʶʪ ʧʨʠ ʙʦʣʝʟʥʷʭ ʜʝʩʝʥ 

(ʢʘʣʦʨʠʟʘʪʦʨ). ʉʦʢ ʠʟ ʵʪʦʛʦ ʦʨʝʭʘ ʩʧʦʩʦʙʝʥ ʫʩʪʨʘʥʠʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 

ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʂʦʬʝ ʠʟ ʞʝʣʫʜʝʡ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʨʠ 

ʙʨʦʥʭʠʪʝ, ʘʩʪʤʝ, ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʃʶʜʠ ʫʟʥʘʣʠ ʦ ʧʦʣʴʟʝ ʜʫʙʦʚʳʭ ʦʨʝʭʦʚ ʙʦʣʝʝ 4000 ʣʝʪ ʥʘʟʘʜ. ʋʞʝ ʪʦʛʜʘ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʣʝʯʝʥʠʷ ʤʥʦʛʠʭ ʥʝʜʫʛʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʞʝʣʫʜʝʡ. 

1.  ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ: ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʪʫʙʝʨʢʫʣʝʟʘ; 

ʪʝʨʘʧʠʷ ʜʠʘʙʝʪʘ, ʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

2. ɺ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʦʢʨʘʰʠʚʘʥʠʷ ʠ 

ʫʢʨʝʧʣʝʥʠʷ ʚʦʣʦʩ. 

3. ɾʝʣʫʜʷʤʠ ʧʠʪʘʶʪʩʷ ʞʠʚʦʪʥʳʝ (ʙʫʨʫʥʜʫʢ, ʙʝʣʢʘ, ʩʦʡʢʘ, ʧʦʧʦʣʟʝʥʴ, 

ʜʷʪʝʣ).ʠʭ ʝʜʷʪ ʢʘʙʘʥʳ, ʦʣʝʥʠ ʠ ʜʘʞʝ ʤʝʜʚʝʜʠ; ʬʘʟʘʥʳ, ʛʦʣʫʙʠ ʠ ʩʦʡʢʠ 

ʧʝʨʝʥʦʩʷʪ ʠʭ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ; ʦʩʦʙʝʥʥʦ ʥʨʘʚʷʪʩʷ ʞʝʣʫʜʠ ʧʦʣʝʚʳʤ 

ʤʳʰʢʘʤ.[5] 

4. ɾʝʣʫʜʠ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʤʘʪʝʨʠʘʣ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʦ-

ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

5.  ɺ ʢʫʣʠʥʘʨʠʠ ʞʝʣʫʜʠ  ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʚʝʞʠʝ, ʪʘʢ ʠ ʩʫʰʝʥʳʝ. ɺ 

ʩʪʨʘʥʘʭ ɸʟʠʠ ʠʟ ʤʫʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ ʞʝʣʫʜʝʡ, ʛʦʪʦʚʷʪ ʨʘʟʣʠʯʥʫʶ ʚʳʧʝʯʢʫ, 

ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʩʣʘʜʦʩʪʠ (ʞʝʣʝ 

ʪʦʪʭʦʨʠʤʫʢʘ, ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʂʦʨʝʝ). [4] 

ʉʳʨʳʝ ʞʝʣʫʜʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʙʝʟʦʧʘʩʥʳʤʠ! ɾʝʣʫʜʠ ʥʝʣʴʟʷ ʝʩʪʴ ʚ ʩʳʨʦʤ 

ʚʠʜʝ, ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʘʯʠʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ 

ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʧʨʝʧʷʪʩʪʚʫʶʪ ʫʩʚʦʝʥʠʶ ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʥʝʨʘʣʦʚ, ʥʦ ʩʧʦʩʦʙʥʳ ʚʳʟʚʘʪʴ ʩʠʣʴʥʦʝ ʦʪʨʘʚʣʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʨʘʢʘ ʠ ʪʷʞʝʣʳʭ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ. ʆʧʘʩʥʳ ʥʝʟʨʝʣʳʝ ʠ ʧʦʜʛʥʠʚʰʠʝ ʧʣʦʜʳ. ɼʣʷ 

ʧʠʱʝʚʳʭ ʮʝʣʝʡ ʧʦʜʭʦʜʷʪ ʪʦʣʴʢʦ ʩʧʝʣʳʝ, ʧʨʦʰʝʜʰʠʝ ʪʱʘʪʝʣʴʥʫʶ ʪʝʧʣʦʚʫʶ 

ʦʙʨʘʙʦʪʢʫ. ʃʶʙʳʝ ʣʝʩʥʳʝ ʦʨʝʭʠ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ, ʠ ʞʝʣʫʜʠ 

ʟʜʝʩʴ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ.  ɺʦʟʤʦʞʥʦ ʣʝʛʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʠʤʧʪʦʤʦʚ ʚ ʚʠʜʝ ʢʘʰʣʷ, 

ʧʝʨʰʝʥʠʷ ʚ ʛʦʨʣʝ, ʟʫʜʘ, ʥʦ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʚʠʪʠʶ ʘʥʘʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʰʦʢʘ ʠ ʦʪʝʢʘ ʂʚʠʥʢʝ. [6] 

ʉʧʦʩʦʙʳ ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ:  

1. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʫʣʠʮʝ ʧʦʜ ʩʥʝʛʦʤ 

2. ɺ ʭʦʣʦʜʠʣʴʥʠʢʝ 

3. ɺ ʧʦʜʚʘʣʝ 

ɺ ʨʘʟʥʳʭ ʩʫʙʩʪʨʘʪʘʭ: ʚ ʦʧʠʣʢʘʭ, ʚ ʤʭʝ ʩʬʘʛʥʫʤʝ, ʚ ʣʠʩʪʴʷʭ, ʚ ʧʝʩʢʝ, ʚ 

ʧʝʨʣʠʪʝ. 

ʄʝʪʦʜʠʢʘ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʙʘʟʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʮʝʥʪʨʘ 

çʖʥʥʘʪʳè ʩ 24.10.2023 ʛʦʜʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʶʥʥʘʪʳ ʨʘʩʪʝʪ 1 ʜʫʙ 

ʯʝʨʝʰʯʘʪʳʡ ʚʦʟʨʘʩʪ ʧʨʠʤʝʨʥʦ ʦ 60 ʣʝʪ. ʆʩʝʥʴʶ ʩʦʙʨʘʣʠ ʦʧʘʚʰʠʝ ʞʝʣʫʜʠ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 150 ʰʪʫʢ, ʚ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʧʦ 50 ʞʝʣʫʜʝʡ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʙʨʘʣʠ 3 ʩʧʦʩʦʙʘ ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ: 
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ɾʝʣʫʜʠ ʭʨʘʥʠʣʠʩʠʩʴ 3 ʤʝʩʷʮʘ ʚʦ ʤʭʝ ʩʬʘʛʥʫʤʝ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ 

(ʪʝʤʧʝʨʘʪʫʨʘ +2), ʚ ʧʝʩʢʝ ʚ ʧʦʜʚʘʣʝ (ʪʝʤʧʝʨʘʪʫʨʘ +5) ʠ ʚ ʤʝʰʢʝ ʥʘ ʫʣʠʮʝ ʧʦʜ 

ʩʥʝʛʦʤ.  

 

31 ʷʥʚʘʨʷ 2024 ʛ. ʜʦʩʪʘʣʠ ʞʝʣʫʜʠ ʠʟ ʧʦʜʚʘʣʘ, ʠʟ ʭʦʣʦʜʠʣʴʥʠʢʘ ʠ ʠʟ ʧʦʜ ʩʥʝʛʘ. 

ʇʦʜʛʦʪʦʚʠʣʠ 3 ʷʱʠʢʘ ʩ ʧʦʯʚʦʡ (ʧʝʨʝʛʥʦʡ-ʪʦʨʬ-ʧʝʩʦʢ), ʧʨʦʣʠʣʠ 

ʬʠʪʦʩʧʘʨʠʥʦʤ ʠ  ʧʨʠʩʪʫʧʠʣʠ ʢ ʧʦʩʘʜʢʝ: ʨʘʟʨʳʭʣʠʣʠ ʧʦʯʚʫ ʩʜʝʣʘʣʠ ʨʷʜʢʠ ʠ ʚ 

ʢʘʞʜʳʡ ʷʱʠʢ ʧʦʩʘʜʠʣʠ ʧʦ 50 ʞʝʣʫʜʝʡ, ʫʚʣʘʞʥʠʣʠ ʧʦʯʚʫ, ʥʘʢʨʳʣʠ ʫʢʨʳʚʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ. ʋʚʣʘʞʥʷʣʠ ʧʦʯʚʫ ʧʦ ʤʝʨʝ ʚʳʩʳʭʘʥʠʷ. 

ʇʝʨʚʳʝ ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʯʝʨʝʟ 20 ʜʥʝʡ ʚ ʚʘʨʠʘʥʪʝ ʥʦʤʝʨ 1. ɺʩʝ ʥʘʙʣʶʜʝʥʠʷ 

ʤʳ ʚʥʦʩʠʣʠ ʚ ʪʘʙʣʠʮʫ, ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʥʘʠʣʫʯʰʠʡ 

ʩʧʦʩʦʙ ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ ʚ 1 ʚʘʨʠʘʥʪʝ. ʀʟ 50 ʰʪʫʢ ʧʨʦʨʦʩʣʦ 48 ʞʝʣʫʜʷ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʩʘʜʢʘ ʜʫʙʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʨʰʢʠ 

ʦʙʲʸʤʦʤ 500ʤʣ, ʚ ʠʶʥʝ ʛʦʨʰʢʠ ʚʳʥʝʩʝʤ ʥʘ ʫʣʠʮʫ ʜʣʷ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ. ɺʝʩʥʦʡ 

2025 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʩʘʜʢʘ ʜʫʙʦʚ ʚ ʧʘʨʢʝ ʶʥʥʘʪʦʚ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ. 
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ɼʘʪʘ ɺʘʨʠʘʥʪ 1  ɺʘʨʠʘʥʪ 2 ɺʘʨʠʘʥʪ 3 

20.02.24 3 0 0 

26.02.24 13 0 0 

4.03.24 42 0 7 

5.03.24 

6.03.24 

7.03.24 

15.03.24 

44 

44 

44 

48 

0 

0 

0 

0 

7 

9 

11 

14 

 

ɺʳʚʦʜʳ. 

1. ʇʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʤʳ ʠʟʫʯʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ, ʘ ʪʘʢ ʞʝ ʧʦʣʴʟʫ ʞʝʣʫʜʝʡ. 

2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʚʳʷʚʠʣʠ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ 

ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ ʚ ʤʭʝ ʩʬʘʛʥʫʤʝ ʚʩʭʦʞʝʩʪʴ ʩʦʩʪʘʚʠʣʘ 96%. ʍʨʘʥʝʥʠʝ ʚ 

ʧʦʜʚʘʣʝ ʚ ʧʝʩʢʝ ʦʢʘʟʘʣʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʨʘʱʠʚʘʥʠʷ 

ʞʝʣʫʜʝʡ 0%. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʭʨʘʥʝʥʠʝ ʥʘ ʫʣʠʮʝ ʧʦʜ ʩʥʝʛʦʤ ʚʩʭʦʞʝʩʪʴ 28 %. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʅʘʰʘ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʚʩʭʦʞʝʩʪʴ ʞʝʣʫʜʝʡ ʙʫʜʝʪ ʚʳʰʝ ʚ 

ʤʭʝ ʩʬʘʛʥʫʤʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʤʘ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: 

1. ɼʣʷ  ʧʨʦʨʘʱʠʚʘʥʠʷ ʞʝʣʫʜʝʡ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ 

2. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʪʝʤʳ 

çɼʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷè. 

ʇʣʘʥʠʨʫʝʤ ʧʨʦʜʦʣʞʠʪʴ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ 2025 ʛʦʜʫ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʜʫʙʦʚʦʡ ʘʣʣʝʠ ʚ ʧʘʨʢʝ ʶʥʥʘʪʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çɹʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳè ʠ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʘʢʮʠʠ çɸʣʣʝʷ ʧʘʤʷʪʠè. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. https://cyberleninka.ru/article/n/strategiya-introduktsii-duba-chereshchatogo-v-

zapadnoy-sibiri-s-uchetom-ego-ektopicheskogo-areala (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

18.01.24) 

2. https://lesoteka.com/derevya/kak-vyrastit-dub-iz-zheludya-v-domashnih-

usloviyah (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 14.11.23) 

3. (LC). https://ru.wikipedia.org/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.11.23)  

https://cyberleninka.ru/article/n/strategiya-introduktsii-duba-chereshchatogo-v-zapadnoy-sibiri-s-uchetom-ego-ektopicheskogo-areala
https://cyberleninka.ru/article/n/strategiya-introduktsii-duba-chereshchatogo-v-zapadnoy-sibiri-s-uchetom-ego-ektopicheskogo-areala
https://lesoteka.com/derevya/kak-vyrastit-dub-iz-zheludya-v-domashnih-usloviyah
https://lesoteka.com/derevya/kak-vyrastit-dub-iz-zheludya-v-domashnih-usloviyah
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4. https://calorizator.ru/product/nut/nuts-acorns ( ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 08.02.24) 

5. https://azertag.az/ru/xeber/zheludi_duba_kak_sredstvo_lecheniya-1107886 

(ʜʙʘʪʘ ʦʙʨʘʱʝʥʠʷ 08.02.24) 

6. https://surviva.ru/pitanie/rasteniya/zheludi-duba-sedobnye-ili -net-dlya-

lyudej?utm_referrer=https%3A%2F%2Fwww.google.com%2F (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 08.02.24) 
 

 

ʆʎɽʅʂɸ ʇʆɻʃʆʑɽʅʀʗ ɻʆʈʆɼʉʂʀʄ ʃɽʉʆʄ ʋɻʃɽʂʀʉʃʆɻʆ 

ɻɸɿɸ, ɺʓɼɽʃʗɽʄʆɻʆ ʅɸʉɽʃɽʅʀɽʄ ɻʆʈʆɼɸ ʉʆʉʅʆɺʆɹʆʈʉʂɸ. 

ʂʦʩʪʝʥʠʯ ʗʢʦʚ ʀʣʴʠʯ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ: ɸʭʨʝʤʯʠʢ ɸʣʝʢʩʘʥʜʨʘ ʄʠʭʘʡʣʦʚʥʘ, ʂʦʩʪʝʥʠʯ 

ɸʥʘʩʪʘʩʠʷ ʀʣʴʠʥʠʯʥʘ 

ɻʦʨʦʜ ʉʦʩʥʦʚʦʙʦʨʩʢ 

 

ʃʝʩʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʢʣʠʤʘʪʘ. ʇʦʛʣʦʱʘʷ ʫʛʣʝʢʠʩʣʳʡ 

ʛʘʟ, ʦʥʠ ʟʘʤʝʜʣʷʶʪ ʪʝʤʧ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ʅʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʨʘʩʯʝʪ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʦʛʦ ʉʆ2 ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʣʦʱʘʜʴ ʣʝʩʦʚ, ʥʘʧʨʦʪʠʚ, 

ʩʦʢʨʘʱʘʝʪʩʷ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʩʪʘʨʰʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʛʣʦʱʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʉʆ2, ʚʳʜʝʣʷʝʤʦʛʦ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʘ 

ʚ ʧʨʦʮʝʩʩʝ ʜʳʭʘʥʠʷ ʠ ʧʦʛʣʦʱʘʝʤʦʛʦ ʛʦʨʦʜʩʢʠʤ ʣʝʩʦʤ. 

ʎʝʣʴ: ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʝʪ ʥʘʩʝʣʝʥʠʝ ʛʦʨʦʜʘ 

ʉʦʩʥʦʚʦʙʦʨʩʢʘ. ʉʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʦ ʝʛʦ ʠʟʤʝʥʝʥʠʠ ʠ ʜʘʣʴʥʝʡʰʠʤ ʚʣʠʷʥʠʠ ʥʘ 

ʢʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘ ʢʣʠʤʘʪ. 

2. ʈʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʣʦ ʥʘʩʝʣʝʥʠʝ ʛʦʨʦʜʘ ʚ 2024 ʠ 

1979 ʛʦʜʘʭ. 

3. ʀʩʧʦʣʴʟʫʷ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʠ ʧʦʣʝʚʳʝ ʚʳʭʦʜʳ ʠʩʩʣʝʜʦʚʘʪʴ ʛʦʨʦʜʩʢʦʡ 
ʣʝʩ. ʆʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʣʦʱʘʜʴ, ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʠ ʚʦʟʨʘʩʪ ʥʘʩʘʞʜʝʥʠʡ ʚ 

2024 ʠ 1979 ʛʦʜʘʭ.  

4. ʈʘʩʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʦʛʣʦʪʠʣ ʣʝʩ ʛʦʨʦʜʘ ʚ 2024 ʠ 1979 
ʛʦʜʘʭ. 

5. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘ ʢʣʠʤʘʪ ʪʝʨʨʠʪʦʨʠʠ. ʉʜʝʣʘʪʴ 

ʧʨʦʛʥʦʟ ʦ ʪʦʤ, ʢʘʢ ʦʥ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʝʜʣʦʞʠʪʴ ʤʝʨʳ ʧʦ 

ʝʛʦ ʩʦʢʨʘʱʝʥʠʶ.  

ɻʠʧʦʪʝʟʘ: ʂʦʣʠʯʝʩʪʚʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʶʪ ʞʠʪʝʣʠ ʛʦʨʦʜʘ 

ʉʦʩʥʦʚʦʙʦʨʩʢʘ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʛʦʨʦʜʩʢʠʭ ʣʝʩʦʚ. 

ʅʘ ʧʝʨʚʦʤ, ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʵʪʘʧʝ ʨʘʙʦʪʳ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ ʥʘ ʢʣʠʤʘʪ ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʩʦʢʨʘʱʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, 

ʚʳʜʝʣʷʝʤʦʝ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʘ.  

https://calorizator.ru/product/nut/nuts-acorns
https://azertag.az/ru/xeber/zheludi_duba_kak_sredstvo_lecheniya-1107886
https://surviva.ru/pitanie/rasteniya/zheludi-duba-sedobnye-ili-net-dlya-lyudej?utm_referrer=https%3A%2F%2Fwww.google.com%2F
https://surviva.ru/pitanie/rasteniya/zheludi-duba-sedobnye-ili-net-dlya-lyudej?utm_referrer=https%3A%2F%2Fwww.google.com%2F
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ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ ʉʆ2 ï ʭʠʤʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʙʠʥʘʨʥʦʝ ʥʝʦʨʛʘʥʠʯʝʩʢʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʚ ʬʦʨʤʝ ʢʠʩʣʦʪʥʦʛʦ ʦʢʩʠʜʘ, ʤʦʣʝʢʫʣʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ 

ʘʪʦʤʘ ʫʛʣʝʨʦʜʘ ʠ ʜʚʫʭ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ. ʇʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ - 

ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ, ʙʝʟ ʚʢʫʩʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʟʘʧʘʭʘ, ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

0,04 %. ɺ ʧʨʠʨʦʜʝ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʛʥʠʚʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʥʘʧʨʠʤʝʨ, ʤʝʨʪʚʳʝ ʜʝʨʝʚʴʷ ʠ ʪʨʘʚʘ), ʧʦʞʘʨʦʚ, 

ʩʞʠʛʘʥʠʷ ʫʛʣʷ, ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʊʘʢ ʢʘʢ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʣʝʛʢʦ ʧʨʦʧʫʩʢʘʝʪ ʠʟʣʫʯʝʥʠʝ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

ʠ ʚʠʜʠʤʦʡ ʯʘʩʪʷʭ ʩʧʝʢʪʨʘ, ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ɿʝʤʣʶ ʦʪ ʉʦʣʥʮʘ, ʠ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʦʥ ʧʦʛʣʦʱʘʝʪ ʠʩʧʫʩʢʘʝʤʦʝ ɿʝʤʣʸʡ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʪʦ ʝʛʦ 

ʦʪʥʦʩʷʪ ʢ ʧʘʨʥʠʢʦʚʳʤ ʛʘʟʘʤ. ʇʘʨʥʠʢʦʚʳʝ ʛʘʟʳ ʫʜʝʨʞʠʚʘʶʪ ʪʝʧʣʦ ʚ ʘʪʤʦʩʬʝʨʝ 

ʧʣʘʥʝʪʳ, ʚʳʟʳʚʘʶʪ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ ʠ ʧʨʦʚʦʮʠʨʫʶʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʉʆ2, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʧʦʪʝʧʣʝʥʠʶ, ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʠ ʪʘʢʠʤ 

ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʢʘʢ: ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʠʟ-ʟʘ ʪʘʷʥʠʷ ʣʴʜʦʚ ʠ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; ʫʩʠʣʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ; ʥʘʨʫʰʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʪʝʨʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ; ʫʭʫʜʰʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʩʘʤʦʯʫʚʩʪʚʠʷ ʣʶʜʝʡ.  

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʷʝʤʦʛʦ ʉʆ2 ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʣʝʜʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ: ʧʝʨʝʭʦʜ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ï ʚʝʪʨʦʚʘʷ, 

ʩʦʣʥʝʯʥʘʷ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ, ʛʠʜʨʦʵʥʝʨʛʠʷ; ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ: 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ; ʫʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʦʪʭʦʜʘʤʠ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʧʦʣʠʛʦʥʦʚ ʊɹʆ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʤʫʩʦʨʘ; ʟʘʱʠʪʘ   ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʣʝʩʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʧʣʦʱʘʜʠ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʭʦʨʦʰʝʤ 

ʩʦʩʪʦʷʥʠʠ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʢʦʣʠʯʝʩʪʚʘ ʉʆ2, ʚʳʜʝʣʷʝʤʦʛʦ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʘ, ʫʯʠʪʳʚʘʣʩʷ 

ʪʦʣʴʢʦ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʝʪ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ɺ ʩʨʝʜʥʝʤ ʚ ʯʘʩ 

ʙʝʟ ʪʷʞʝʣʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʯʝʣʦʚʝʢ ʚʳʜʝʣʷʝʪ ʦʪ 18 ʜʦ 25 ʣʠʪʨʦʚ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ [1]. ɼʣʷ ʨʘʩʯʝʪʘ ʚʟʷʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚ 22ʣ, ʧʣʦʪʥʦʩʪʴ ʉʆ2 

ʧʨʠʥʷʪʘ 1,98 ʢʛ/ʤ
3
. ʂʦʣʠʯʝʩʪʚʦ ʉʆ2, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʣʦ ʥʘʩʝʣʝʥʠʝ ʚ 1979 ʠ 2024 

ʛʦʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ɺʳʜʝʣʝʥʠʝ ʉʆ2 ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʘ. 

ɻʦʜ 

ɺʳʜʝʣʝʥʠʝ ʉʆ2 ʚ 

ʩʫʪʢʠ ʦʜʥʦʤ 

ʯʝʣʦʚʝʢʦʤ, ʢʛ 

ʅʘʩʝʣʝʥʠʝ, ʯʝʣ ɺʳʜʝʣʝʥʠʝ CO2 ʚ ʛʦʜ, ʪ 

1979 
0,022*24*1,98=1 

12650 4617,25 

2024 40913 14933,25 

 

ʅʘ ʚʪʦʨʦʤ, ʧʨʘʢʪʠʯʝʩʢʦʤ, ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣ ʠʟʫʯʝʥ ʛʦʨʦʜʩʢʦʡ ʣʝʩ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʩ 1979ʛʦʜʘ, ʨʘʩʩʯʠʪʘʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʘʝʤʦʛʦ ʉʆ2.  
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ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʣʝʩʘ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʧʦʣʝʚʦʡ ʚʳʭʦʜ ʚ 5 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʠ 

ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʩʘʞʜʝʥʠʷ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʦʙʭʚʘʪʥʳʤ 

ʤʝʪʦʜʦʤ [2]. ɼʣʷ ʨʘʩʯʝʪʘ ʚʦʟʨʘʩʪʘ ʵʪʠʤ ʤʝʪʦʜʦʤ ʥʫʞʥʦ ʠʟʤʝʨʠʪʴ ʜʣʠʥʫ 

ʦʢʨʫʞʥʦʩʪʠ ʩʪʚʦʣʘ ʥʘ ʚʳʩʦʪʝ 1,3-1,4 ʤʝʪʨʘ ʦʪ ʟʝʤʣʠ, ʘ ʟʘʪʝʤ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʩʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʪʦʣʱʠʥʳ ʜʝʨʝʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʣ ʦʧʨʝʜʝʣ ʧʦ 

ʪʘʙʣʠʮʝ 1 çʍʦʜ ʨʦʩʪʘ ʥʦʨʤʘʣʴʥʳʭ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ (ʘʚʪʦʨ ï ʧʨʦʬ. ɸ.ɺ. 

ʊʶʨʠʥ, 1952)è [3]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ 

ʦʜʠʥʘʢʦʚʳʡ ï 10ʉ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 90 ʜʦ 150 ʣʝʪ.  

ɼʣʷ ʦʮʝʥʢʠ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʚ 1979 ʛʦʜʫ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʩʤʠʯʝʩʢʠʡ 

ʩʥʠʤʦʢ ʦʪ 1.06.1979 ʛʦʜʘ ʩʧʫʪʥʠʢʘ Landsat 1-5 MSS L1 ʚ ʩʦʯʝʪʘʥʠʠ ʢʘʥʘʣʦʚ 

NIR-RED-GREEN, ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ QGis. ɺ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʘ ʣʝʩ 

ʠʤʝʝʪ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ, ʯʪʦ ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʢʘʢ ʩʦʩʥʦʚʳʝ ʣʝʩʘ [4]. ʊʘʢ ʞʝ ʚ 

ʧʨʦʛʨʘʤʤʝ QGis ʥʘ ʦʩʥʦʚʝ ʥʘʟʚʘʥʥʦʛʦ ʚʳʰʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ ʠ ʩʥʠʤʢʘ ʦʪ 

15.08.2024 ʛʦʜʘ ʩʧʫʪʥʠʢʘ Sentinel-2_L2A ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʣʦʱʘʜʴ ʣʝʩʘ ʚ 1979 

ʠ 2024 ʛʦʜʘʭ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʨʘʩʩʯʠʪʘʥʦ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʪʘʙʣʠʮʳ çʋʛʣʝʨʦʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʩʚʷʟʠ ʩ 

ʚʦʟʨʘʩʪʦʤè [5]. 

ʊʘʙʣʠʮʘ 2. ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʣʦʱʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

ɻʦʜ ʇʣʦʱʘʜʴ ʣʝʩʘ, ʢʤ
2
 

ʇʣʦʱʘʜʴ 

ʣʝʩʘ, ɻʘ 

ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ, 

ʣʝʪ 

ʄʘʩʩʘ 

ʧʦʛʣʦʱʝʥʥʦʛʦ 

ʉʆ2, ʪʦʥʥ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʛʣʦʱʘʝʤʦʛʦ 

ʉʆ
2
, ʪ/ʛʘ 

1979 13,331+0,370=13,701 1370,1 72 6261,36 4,57 

2024 
0,219+7,724+0,432+0,96

2=9,337 
933,7 117 2464,97 2,64 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʚ QGis ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ, ʦʪʨʘʞʘʶʱʘʷ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ ʠ ʣʝʩʘ. 
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ʊʘʢ ʞʝ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, ʢʦʪʦʨʦʝ ʥʝ ʧʦʛʣʦʱʘʝʪ ʣʝʩ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. ʈʘʩʯʝʪ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

ɻʦʜ 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʳʜʝʣʷʝʤʦʛʦ ʉʆ2 ʚ 

ʛʦʜ, ʪʦʥʥ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʛʣʦʱʘʝʤʦʛʦ ʉʆ2 

ʚ ʛʦʜ, ʪʦʥʥ 

ʈʘʟʥʠʮʘ, ʪʦʥʥ 

1979 4617,25 6261,36 -1644,11 

2024 14933,25 2464,97 12468,28 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʚ 1979 ʛʦʜʫ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʚʳʜʝʣʷʝʤʳʡ 

ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʘ, ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʱʘʣʩʷ ʣʝʩʦʤ, ʚ 2024 ʛʦʜʫ ʣʝʩ ʧʦʛʣʦʱʘʝʪ 

ʚʩʝʛʦ ʦʢʦʣʦ 16% ʚʳʜʝʣʷʝʤʦʛʦ ʉʆ2. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʘ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʛʣʦʱʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

ʧʦʯʪʠ ʚ 3 ʨʘʟʘ! ʇʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʚʳʨʦʩʣʘ ʧʨʠʤʝʨʥʦ ʚ 4 

ʨʘʟʘ. ɺ ʨʘʩʯʝʪʘʭ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʦʪ ʘʚʪʦʤʦʙʠʣʝʡ 

(ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʪʦʞʝ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʦʩʴ), ʦʪ ʊʕʎ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ (ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ʚ 2009 ʛʦʜʫ ʟʘʚʦʜʘ ʘʚʪʦʧʨʠʮʝʧʦʚ, ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʉʆ2, ʚʦʟʤʦʞʥʦ, ʩʦʢʨʘʪʠʣʦʩʴ).  

ʉʝʡʯʘʩ ʛʦʨʦʜ ʘʢʪʠʚʥʦ ʨʘʩʪʝʪ, ʩʪʨʦʷʪʩʷ ʥʦʚʳʝ ʜʦʤʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʷ ʚʳʜʝʣʝʥʠʷ ʉʆ2 ʦʪ 

ʥʘʩʝʣʝʥʠʷ ʨʘʚʥʘ ʥʫʣʶ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚ ʛʦʨʦʜʝ ʯʠʩʪʦʛʦ ʚʦʟʜʫʭʘ, 

ʥʝʦʙʭʦʜʠʤʦ, ʚʦ-ʧʝʨʚʳʭ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʣʞʥʳʡ ʫʭʦʜ ʟʘ ʩʫʱʝʩʪʚʫʶʱʠʤ ʣʝʩʦʤ: 

ʩ ʚʦʟʨʘʩʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʩʥʠʞʘʝʪʩʷ [5], ʧʦʵʪʦʤʫ 

ʣʝʩ ʥʫʞʥʦ çʦʤʦʣʦʜʠʪʴè, ʟʘʙʦʪʷʩʴ ʦ ʧʦʜʨʦʩʪʝ ʠ ʚ ʩʨʦʢ ʫʙʠʨʘʷ ʩʪʘʨʳʝ, ʙʦʣʴʥʳʝ 

ʜʝʨʝʚʴʷ. ɺʦ-ʚʪʦʨʳʭ, ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʳʩʘʜʢʠ ʣʝʩʘ. 

ɺʳʩʘʜʠʪʴ ʣʝʩ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʚʜʦʣʴ 

ʛʨʘʥʠʮʳ. ʗ ʚʳʜʝʣʠʣ ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʢʦʩʤʠʯʝʩʢʦʤ ʩʥʠʤʢʝ (ʨʠʩʫʥʦʢ 2). 

ʉʝʡʯʘʩ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʧʫʩʪʫʝʪ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʘʤ ʧʣʘʥʠʨʫʝʪʩʷ (ʠʣʠ ʫʞʝ 

ʥʘʯʘʪʦ) ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ. ɺʳʩʘʜʢʘ ʣʝʩʘ ʚ ʵʪʦʤ ʤʝʩʪʝ, ʚʦ-ʧʝʨʚʳʭ, ʟʘʱʠʪʠʪ 

ʥʦʚʳʝ ʜʦʤʘ ʦʪ ʚʝʪʨʘ ʩ ʧʦʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʟʘ ʯʝʨʪʦʡ ʛʦʨʦʜ, ʚʦ-ʚʪʦʨʳʭ, 

ʩʦʟʜʘʩʪ ʤʝʩʪʘ ʜʣʷ ʧʨʦʛʫʣʦʢ ʞʠʪʝʣʝʡ ʵʪʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ, ʠ, ʥʘʢʦʥʝʮ, ʫʚʝʣʠʯʠʪ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɺʳʜʝʣʝʥʥʳʡ ʤʥʦʡ ʫʯʘʩʪʦʢ ʠʤʝʝʪ 

ʧʣʦʱʘʜʴ 0,2707 ʢʤ
2
. ʂʦʥʝʯʥʦ, ʤʦʣʦʜʦʡ ʣʝʩ ʥʝ ʩʨʘʟʫ ʥʘʯʥʝʪ ʧʦʛʣʦʱʘʪʴ 

ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʥʦ ʫʞʝ ʯʝʨʝʟ 13 ʣʝʪ ʣʝʩ ʙʫʜʝʪ ʧʦʛʣʦʱʘʪʴ ʦʢʦʣʦ 5 ʪʦʥʥ ʉʆ
2
/ʛʘ, 

ʵʪʦ 135,35 ʪʦʥʥ ʚ ʛʦʜ ï ʩʪʦʣʴʢʦ ʚʳʜʝʣʷʶʪ ʦʢʦʣʦ 400 ʯʝʣʦʚʝʢ.  
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ʈʠʩʫʥʦʢ 2. ɺʦʟʤʦʞʥʦʝ ʤʝʩʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ 

ʥʘʩʘʞʜʝʥʠʷ 

ɼʣʷ ʧʦʣʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʉʆ2, ʚʳʜʝʣʷʝʤʦʛʦ ʞʠʪʝʣʷʤʠ ʉʦʩʥʦʚʦʙʦʨʩʢʘ, 

ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 2000ɻʘ ʣʝʩʘ ʚʦʟʨʘʩʪʦʤ 30-40.  

ɺʳʚʦʜ: ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʠʟʫʯʝʥʘ ʫʚʝʣʠʯʝʥʠʷ ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʨʘʩʩʯʠʪʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʉʆ2, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʝʪ ʥʘʩʝʣʝʥʠʝ ʛʦʨʦʜʘ ʉʦʩʥʦʚʦʙʦʨʩʢʘ 

ʠ ʢʦʪʦʨʦʝ ʧʦʛʣʦʱʘʝʪ ʣʝʩ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ.  

ɺ ʭʦʜʝ ʨʘʩʯʝʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʚʳʜʝʣʷʝʤʦʝ ʞʠʪʝʣʷʤʠ ʉʦʩʥʦʚʦʙʦʨʩʢʘ, ʚ ʩʨʘʚʥʝʥʠʠ 1979 ʠ 2024 ʛʦʜʘ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 300%, ʘ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʦʛʣʦʱʸʥʥʦʛʦ ʜʝʨʝʚʴʷʤʠ 

ʥʘʦʙʦʨʦʪ, ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 250%, ʥʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ. 

ɺʳʜʝʣʠʚ ʵʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʝʩʣʠ ʥʘʩʝʣʝʥʠʝ ʛʦʨʦʜʘ ʙʫʜʝʪ 

ʨʘʩʪʠ ʚ ʧʨʝʞʥʝʤ ʪʝʤʧʝ (ʧʨʠʤʝʨʥʦ 1000 ʯʝʣʦʚʝʢ ʚ ʛʦʜ), ʪʦ ʫʞʝ ʯʝʨʝʟ 15 ʣʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʘʝʤʦʛʦ ʜʝʨʝʚʴʷʤʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʨʠʙʣʠʟʠʪʩʷ ʢ 200 

ʪʦʥʥʘʤ ʚ ʛʦʜ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʵʪʦ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʣʠʰʴ 1% ʦʪ 20000 ʪʦʥʥ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚʳʜʝʣʷʝʤʦʛʦ 56 ʪʳʩʷʯʘʤʠ ʯʝʣʦʚʝʢ. ʊʝʤ ʩʘʤʳʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʟʘʩʝʠʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʉʦʩʥʦʚʦʙʦʨʩʢʘ 

ʜʝʨʝʚʴʷʤʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʤʝʨʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʛʦʨʦʜʝ ʠ ʧʨʠʚʳʯʥʦʛʦ çʩʠʙʠʨʩʢʦʛʦè ʢʣʠʤʘʪʘ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʋʧʨʘʚʣʝʥʠʝ ʚʝʥʪʠʣʷʮʠʝʡ ʧʦ ʫʨʦʚʥʶ CO2 // WireGeo URL: 

https://www.wiregeo.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.01.2025). 

2. ʏʝʪʳʨʝ ʩʧʦʩʦʙʘ. ʂʘʢ ʫʟʥʘʪʴ ʚʦʟʨʘʩʪ ʜʝʨʝʚʘ, ʝʩʣʠ ʝʛʦ ʥʝʣʴʟʷ ʩʧʠʣʠʪʴ 

// ʈʦʩʣʝʩʠʥʬʦʨʛ URL: https://roslesinforg.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.01.2025). 

3. ʊʘʢʩʘʮʠʷ ʣʝʩʘ. ʍʦʜ ʨʦʩʪʘ ʥʘʩʘʞʜʝʥʠʡ : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ /ʀ. ʉ. 

ʉʘʣʴʥʠʢʦʚʘ ʠ ʜʨ.; ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï 

ɽʢʘʪʝʨʠʥʙʫʨʛ : ʋɻʃʊʋ, 2020. ï 130 ʩ. 
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4. ʊʝʤʘʪʠʯʝʩʢʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ /ɸ. ʅ. ʐʠʭʦʚ, ɸ. ʇ. ɻʝʨʘʩʠʤʦʚ, ɸ. ʀ. ʇʦʥʦʤʘʨʯʫʢ, ɽ. 

ʉ. ʇʝʨʤʠʥʦʚʘ ; ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ. ï ʕʣʝʢʪʨʦʥʥʳʝ ʜʘʥʥʳʝ. ï ʇʝʨʤʴ, 2020 

5. ʈʦʞʢʦʚ ʃʝʦʥʠʜ ʅʠʢʦʣʘʝʚʠʯ ɻʆɼʀʏʅɸʗ ɸɹʉʆʈɹʎʀʗ 

ʋɻʃɽʂʀʉʃʆɻʆ ɻɸɿɸ ʉʆʉʅʆɺʓʍ ɼʈɽɺʆʉʊʆɽɺ ɺ ʉɺʗɿʀ ʉ 

ɺʆɿʈɸʉʊʆʄ // ʊʨʫʜʳ ɹɻʊʋ. ʉʝʨʠʷ 1: ʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ 

ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ. 2020. ˉ2 (234). URL: 

https://cyberleninka.ru/article/n/godichnaya-absorbtsiya-uglekislogo-gaza-sosnovyh-

drevostoev-v-svyazi-s-vozrastom (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.01.2025). 

 

 

ʂʃɽʅ ʗʉɽʅɽʃʀʉʊʅʓʁ ʂɸʂ ʀʅɺɸɿʀɺʅʓʁ ɺʀɼ (ʉʂʆʈʆʉʊʔ 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ, ɺʃʀʗʅʀɽ ʅɸ ʄɽʉʊʅʓɽ ɼʈɽɺɽʉʅʓɽ 

ʇʆʈʆɼʓ, ʉʇʆʉʆɹʓ ʆɻʈɸʅʀʏɽʅʀʗ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ) 

ʄʘʪʚʝʝʚʘ ɺʠʢʪʦʨʠʷ ʄʠʭʘʡʣʦʚʥʘ, ʈʳʣʴʩʢʘʷ ɸʥʥʘ ɸʣʝʢʩʝʝʚʥʘ 

  ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ɺ ʈʦʩʩʠ ʁʢʣʝʥ ʷʩʝʥʝʣʠʩʪʳʡ (ʘʤʝʨʠʢʘʥʩʢʠʡ) ʟʘʚʝʟʣʠ ʙʦʣʝʝ 100 ʣʝʪ ʥʘʟʘʜ. 

ʦʜʥʘʢʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥ ʧʦʣʫʯʠʣ ʚ ʥʘʯʘʣʝ ʤʘʩʰʪʘʙʥʳʭ 

ʣʝʩʦʢʫʣʴʪʫʨʥʳʭ ʨʘʙʦʪ ʧʦ ʟʘʱʠʪʥʦʤʫ ʣʝʩʦʚʝʜʝʥʠʶ ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʚ. 

ʇʨʠʚʣʝʢʘʣʠ ʝʛʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ 

ʚʨʝʜʠʪʝʣʷʤ. ʅʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ ʢʣʝʥ 

ʦʯʝʥʴ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʘʝʪʩʷ, ʟʘʭʚʘʪʳʚʘʝʪ ʩʥʘʯʘʣʘ ʧʫʩʪʳʝ ʤʝʩʪʘ, ʘ ʟʘʪʝʤ 

ʚʪʦʨʛʘʝʪʩʷ ʠ ʚ ʧʦʩʘʜʢʠ.  ʂʣʸʥ ʷʩʝʥʝʣʠʩʪʥʳʡ ʙʝʩʢʦʥʪʨʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ 

ʛʦʨʦʜʝ, ʚʳʪʝʩʥʷʷ ʜʨʫʛʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʥʘʥʦʩʷ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʚʨʝʜ. ʇʦʵʪʦʤʫ 

ʚʘʞʥʦ ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʤʝʨʳ ʧʦ ʝʛʦ ʦʛʨʘʥʠʯʝʥʠʶ. 

ʎʝʣʴ ï ʠʟʫʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʩʧʦʩʦʙʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʝʥʘ 

ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʜʨʫʛʠʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʦʚ ʧʘʨʢʘ 

ʖʥʥʘʪʦʚ ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʨʘʩʪʝʪ ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ, ʦʧʨʝʜʝʣʠʪʴ 

ʩʦʦʪʥʦʰʝʥʠʝ ʢʣʸʥʘ ʠ ʜʨʫʛʠʭ ʧʦʨʦʜ, ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʚʣʠʷʥʠʝ 

ʜʨʫʛ ʥʘ ʜʨʫʛʘ.  ʆʧʨʝʜʝʣʠʪʴ ʷʚʣʷʝʪʩʷ ʣʠ ʢʣʸʥ ʷʩʝʥʝʣʠʩʪʳʡ ʠʥʚʘʟʠʚʥʳʤ 

ʚʠʜʦʤ ʠ ʟʘ ʩʯʝʪ ʯʝʛʦ. 

2. ʀʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʢʣʸʥʘ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ. 

ʟʫʯʠʪʴ  

3. ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʝʥʘ 

ʷʩʝʥʝʣʠʩʪʥʦʛʦ. 

ɻʠʧʦʪʝʟʘ ï ʢʣʸʥ ʷʩʝʥʝʣʠʩʪʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʩʥʦʷʨʩʢʘ ʠ ʝʛʦ 

ʧʨʠʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʥʚʘʟʠʚʥʳʤ ʚʠʜʦʤ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʙʦʣʴʰʦʛʦ 
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ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʠ ʚ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʙʳʩʪʨʦʤʫ 

ʨʘʟʤʥʦʞʝʥʠʶ, ʥʦ ʝʱʸ ʠ ʟʘ ʩʯʸʪ ʘʣʣʝʣʦʧʘʪʠʠ.  

       ʂʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ (ʘʤʝʨʠʢʘʥʩʢʠʡ) ʷʚʣʷʝʪʩʷ ʣʠʩʪʦʧʘʜʥʳʤ ʜʝʨʝʚʦʤ, 

ʯʘʩʪʦ ʤʥʦʛʦʩʪʚʦʣʴʥʳʤ, ʚʳʩʦʪʦʡ ʜʦ 12ð15 ʤ,  30ð50 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʩ 

ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʢʨʦʥʦʡ. 

ʅʝʧʨʠʭʦʪʣʠʚ ʢ ʧʦʯʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ, ʥʦ ʣʫʯʰʝ ʨʘʩʪʸʪ ʥʘ ʧʣʦʜʦʨʦʜʥʳʭ 

ʩʚʝʞʠʭ ʧʦʯʚʘʭ, ʥʘ ʭʦʨʦʰʦ ʦʩʚʝʱʸʥʥʳʭ ʤʝʩʪʘʭ. ʆʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʨʦʩʪʘ ʠ ʫʩʪʦʡʯʠʚ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ. ʅʘʠʙʦʣʝʝ ʘʛʨʝʩʩʠʚʝʥ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ 

ʚʪʦʨʞʝʥʠʷ, ʚʳʨʘʞʘʷ ʵʪʦ ʠʥʪʝʥʩʠʚʥʳʤ ʩʧʦʥʪʘʥʥʳʤ ʩʝʤʝʥʥʳʤ ʨʘʟʤʥʦʞʝʥʠʝʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʘʤʦʩʝʚʦʤ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʦʨʦʜʦʚ ʠ ʧʦʩʸʣʢʦʚ ʩʥʘʯʘʣʘ ʥʘ 

ʥʘʨʫʰʝʥʥʳʭ ʤʝʩʪʘʭ, ʥʦ ʚʩʢʦʨʝ ʚʥʝʜʨʷʝʪʩʷ ʠ ʚ ʧʨʠʨʦʜʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʩʦʨʥʠʯʘʝʪ. ʇʨʦʮʝʩʩ ʨʘʩʩʝʣʝʥʠʷ ʠʜʸʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ, ʪʘʢ ʢʘʢ 

ʚ ʩʪʘʜʠʶ ʧʣʦʜʦʥʦʰʝʥʠʷ ʦʥ ʚʩʪʫʧʘʝʪ ʫʞʝ ʚ ʚʦʟʨʘʩʪʝ 6ð7 ʣʝʪ, ʠ ʩʤʝʥʘ ʝʛʦ 

ʧʦʢʦʣʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ.  

ɺ ʩʨʝʜʥʝʤ ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʬʦʨʤʠʨʫʝʪʩʷ 100ï500 ʪʳʩ. ʢʨʳʣʘʪʦʢ. 

ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʨʘʩʩʝʠʚʘʥʠʷ ʩʝʤʷʥ ð ʚʝʪʝʨ. ʂʨʳʣʘʪʢʠ ʤʦʛʫʪ ʨʘʟʥʝʩʪʠʩʴ 

ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʥʘ 50 ʤ ʦʪ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʜʝʨʝʚʘ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʩʝʤʝʥʘ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠ ʧʦʪʦʢʘʤʠ ʚʦʜʳ. ʉʝʤʝʥʘ 

ʢʣʸʥʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʧʦʩʦʙʥʳ ʚʳʞʠʚʘʪʴ ʚ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 6 

ʥʝʜʝʣʴ ʠ ʧʨʦʨʘʩʪʘʪʴ ʝʱʸ ʜʦ ʪʦʛʦ, ʢʘʢ ʧʦʧʘʜʫʪ ʥʘ ʩʣʦʡ ʧʦʯʚʳ.   

ʆʙʣʘʜʘʝʪ ʩʠʣʴʥʳʤʠ ʘʣʣʝʣʦʧʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʣʠʩʪʦʚʦʛʦ ʦʧʘʜʘ ð ʢʘʣʠʥʳ ð ʜʝʡʩʪʚʫʶʪ 

ʢʘʢ ʠʥʛʠʙʠʪʦʨʳ ʨʦʩʪʘ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ). ʆʜʥʘʢʦ ʛʠʧʦʪʝʟʘ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʟʘʨʦʩʣʠ ʢʣʸʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʤʦʛʣʠ ʠʤʝʪʴ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʙʦʨʠʛʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʯʝʨʝʟ ʧʦʯʚʫ, ʥʝ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.  

ʂʣʸʥ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʚʨʘʩʪʘʝʪ ʚ 

ʭʦʟ̫ʡʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ ʠ ʤʝʰʘʝʪ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʶ. ʗʚʣʷʝʪʩʷ ʘʣʣʝʨʛʝʥʦʤ. ɿʘ 

ʩʯʸʪ ʘʣʣʝʣʦʧʘʪʠʠ ʚʳʜʘʚʣʠʚʘʝʪ ʜʨʫʛʠʝ ʚʠʜʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ɼʨʝʚʝʩʠʥʘ ʢʣʝʥʘ 

ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʤʷʛʢʘʷ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʥʝ ʠʤʝʝʪ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʠʟʫʯʘʣʘʩʴ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʢʣʝʥʘ, ʘ 

ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʧʘʨʢʘ çʖʥʥʘʪʳè ʠ  ʪʝʨʨʠʪʦʨʠʡ 

ʰʢʦʣ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʠ ʜʨʫʛʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. 

ɺ ʧʘʨʢʝ çʖʥʥʘʪʳè ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 4 ʫʯʘʩʪʢʘ ʧʦ 400 ʤ . ɹʳʣʦ 

ʦʧʨʝʜʝʣʝʥʥʦ ʢʦʣʠʯʝʩʪʚʦ ʢʣʸʥʘ ʩ̫ʝʥʝʣʠʩʪʥʦʛʦ ʠ ʜʨʫʛʠʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 

ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ, ʘ ʪʘʢʞʝ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. ʊʘʢʞʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 

ʫʯʘʩʪʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄɸʆʋ çʃʠʮʝʷ ˉ7è ʠ ʇʨʦʛʠʤʥʘʟʠʠ ˉ131. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ: ʢʦʣʠʯʝʩʪʚʦ ʢʣʸʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʢʦʣ-ʚʦ ʜʝʨʝʚʴʝʚ ʜʨʫʛʠʭ ʧʦʨʦʜ, ʜʨʫʛʠʝ ʚʠʜʳ ʨʘʩʪʫʪ ʪʦʣʴʢʦ ʧʦ ʛʨʘʥʠʮʘʤ ʤʘʩʩʠʚʘ 

ʢʣʸʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ.  

ɺ ʧʘʨʢʝ ʝʩʪʴ ʧʣʦʜʦʥʦʩʷʱʠʝ ʜʝʨʝʚʴʷ: ʨʷʙʠʥʘ, ʷʙʣʦʥ ̫ʩʠʙʠʨʩʢʘ ̫ʠ ʷʛʦʜʥʘ,̫ 

ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘ,̫ ʪʘʢ ʞʝ ʦʙʠʪʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʪʠʮ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ 

ʙʳ ʨʘʟʥʦʩʠʪʴ ʠʭ ʩʝʤʝʥʘ.  ʆʜʥʘʢʦ ʚʥʫʪʨʠ ʤʘʩʩʠʚʘ ʢʣʸʥʦʚ ʥʝʪ ʤʦʣʦʜʳʭ 

ʜʝʨʝʚʴʝʚ ʜʨʫʛʠʭ ʧʦʨʦʜ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʣʸʥ ʧʦʜʘʚʣʷʝʪ 

https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B0%D0%BC%D0%BE%D1%81%D0%B5%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%80%D0%BD%D1%8F%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D0%BE%D0%BF%D0%B0%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B3%D0%B8%D0%B1%D0%B8%D1%82%D0%BE%D1%80
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ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʣʣʝʣʦʧʘʪʠʠ. ʅʘ ʫʯʘʩʪʢʘʭ ʧʘʨʢʘ, ʛʜʝ ʥʝʪ ʢʣʝʥʘ 

ʷʩʝʥʝʣʠʩʪʥʦʛʦ, ʤʦʣʦʜʘʷ ʧʦʨʦʩʣʴ ʷʙʣʦʥʠ, ʜʝʨʝʥʘ, ʚʷʟʘ ʚʩʪʨʝʯʘʝʪʩʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʮʝʷ ˉ7 ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦʚʦ ʢʣʸʥʘ 

ʷʩʝʥʝʣʠʩʪʥʦʛʦ (ʧʦʨʷʜʢʘ 200 ʰʪʫʢ), ʯʘʩʪʴ ʠʟ ʵʪʠʭ ʜʝʨʝʚʴʝʚ ʚʳʨʦʩʣʦ ʩʘʤʦʩʝʚʦʤ. 

ɺʥʫʪʨʠ ʤʘʩʩʠʚʦʚ ʜʨʫʛʠʭ ʧʦʨʦʜ ʥʝʪ, ʘ ʪʘʤ, ʛʜʝ ʜʝʨʝʚʴʷ ʧʦʜʩʘʞʝʥʳ (ʨʷʙʠʥʘ, 

ʢʘʣʠʥʘ, ʣʠʧʘ), ʚʙʣʠʟʠ ʢʣʸʥʦʚ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʭʫʞʝ.  ʉ ʪʦʡ ʩʪʦʨʦʥʳ, ʩ ʢʦʪʦʨʦʡ 

ʩ ʜʝʨʝʚʦʩʤ ʩʦʩʝʜʩʪʚʫʝʪ ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ, ʜʘʞʝ ʢʨʦʥʘ ʥʘʨʘʩʪʘʝʪ ʭʫʞʝ. 

(ʈʠʩʫʥʦʢ 1)  

  

ʈʠʩʫʥʦʢ 1 ï ʂʨʦʥʘ ʢʘʣʠʥʳ, ʨʘʩʪʫʱʝʡ ʨʷʜʦʤ ʩ ʢʣʝʥʦʤ          ʈʠʩʫʥʦʢ 2 ï ʂʣʝʥ, ʚʨʦʩʰʠʡ ʚ ʟʘʙʦʨ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʛʠʤʥʘʟʠʠ ˉ131 ʢʣʸʥʳ ʚʨʦʩʣʠ ʚ ʟʘʙʦʨʳ ʠ ʧʨʠʚʦʜʷʪ ʢ 

ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʶ (ʨʠʩʫʥʦʢ 2), ʦʯʝʚʠʜʥʦ ʦʥʠ ʚʳʨʦʩʣʠ ʪʘʤ ʩʘʤʦʩʝʚʦʤ. ɺ ʮʝʥʪʨʝ 

ʪʝʨʨʠʪʦʨʠʠ ʪʨʘʚʘ ʨʝʛʫʣʷʨʥʦ ʩʢʘʰʠʚʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʢʣʸʥ ʪʘʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ.   

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʦʩʝʥʴʶ 2024 ʛ  ʙʳʣʠ ʩʦʙʨʘʥ  rʩʝʤʝʥʘ ʢʣʸʥʘ 

ʠ ʨʘʩʧʨʝʜʝʣʝʥʳ  ʚ ʧʘʢʝʪʳ ʧʦ 100 ʰʪʫʢ ʚ ʢʘʞʜʦʤ, 22.10.2024 ʙʳʣʠ ʚʳʩʝʷʥʳ 100 

ʩʝʤʷʥ. ʆʩʪʘʣʴʥʳʝ ʟʘʣʦʞʠʣʠ ʥʘ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʚ ʭʦʣʦʜʠʣʴʥʠʢ ʚ ʧʘʢʝʪʳ ʩ 

ʫʚʣʘʞʥʝʥʥʳʤ ʚʝʨʤʠʢʫʣʠʪʦʤ ʥʘ 2 ʤʝʩʷʮʘ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 

ʚʳʩʝʚʘʶʪʩʷ ʝʞʝʤʝʩʷʯʥʦ ʧʦ ʦʜʥʦʤʫ ʧʘʢʝʪʫ, ʯʪʦʙʳ ʥʘʙʣʶʜʘʪʴ ʟʘ ʚʩʭʦʞʝʩʪʴʶ. 

ʊʘʙʣʠʮʘ 1 ï ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ 

ɼʘʪʘ ʧʦʩʝʚʘ ʉʪʨʘʪʠʬʠʢʘʮʠʷ  ɼʘʪʘ ʚʩʭʦʜʦʚ  ɺʩʭʦʞʝʩʪʴ, % 

22.10.24 - 29.10.24 8 

17.12.24 + 24.12.24 74 

21.01.25 + 28.01.25 58 

18.02.25 + 25.02.25 55 

ɹʝʟ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʩʝʤʝʥʘ ʧʨʦʨʦʩʣʠ ʦʯʝʥʴ ʧʣʦʭʦ. ʇʦʩʣʝ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 

ʚʩʭʦʞʝʩʪʴ ʩʪʘʣʘ ʚʳʩʦʢʦʡ ï 74%. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʤʝʩʷʮʳ ʦʥʘ ʥʝʤʥʦʛʦ 

ʩʥʠʟʠʣʘʩʴ. (ʊʘʙʣʠʮʘ1). ʉʝʤʝʥʘ, ʢʦʪʦʨʳʝ ʚʳʩʝʚʘʣʠ ʚ ʬʝʚʨʘʣʝ, ʙʳʣʠ ʫʞʝ 

ʥʘʢʣʶʥʫʚʰʠʤʠʩʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʭʨʘʥʠʣʠʩʴ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ. ʅʦ 

ʚʩʭʦʞʝʩʪʴ ʧʦʢʘʟʘʣʠ ʥʝʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʧʦʩʝʷʥʥʳʝ ʚ ʷʥʚʘʨʝ. ʆʧʳʪ ʙʫʜʝʪ 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. 
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 ɺʳʚʦʜʳ: 

1. ʂʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʩʘʤʦʩʝʚʦʤ, ʙʳʩʪʨʦ ʟʘʭʚʘʪʳʚʘʝʪ 

ʥʦʚʳʝ ʧʣʦʱʘʜʠ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʦʥ ʜʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ, ʢʣʝʥ ʝʱʝ 

ʦʙʣʘʜʘʝʪ ʠ ʘʣʣʝʣʦʧʘʪʠʝʡ, ʚʳʪʝʩʥʷʷ ʜʨʫʛʠʝ ʧʦʨʦʜʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʯʝʥʴ 

ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʥʝʚʦʡ ʧʦʨʦʩʣʠ ʧʨʠ ʚʳʨʫʙʘʥʠʠ ʜʝʨʝʚʴʝʚ.  

ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʠ ʝʛʦ ʧʨʠʛʦʨʦʜʦʚ ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʠʥʚʘʟʠʚʥʳʤ ʚʠʜʦʤ. 

2. ʂʣʸʥ ʜʘʸʪ ʙʦʣʴʰʦʝ ʢʦʣ-ʚʦ ʩʝʤʷʥ, ʚʩʭʦʞʝʩʪʴ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʘʩʪʝʪ ʧʦʩʣʝ ʩʪʨʘʪʠʬʠʢʘʮʠʠ (ʩ 8% ʜʦ 74%) ʠ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʚʩʭʦʞʝʩʪʴ ʚ 

ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ.  ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʩʪʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ 

ʜʦʣʛʘʷ ʠ ʭʦʣʦʜʥʘʷ ʟʠʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʭʦʞʜʝʥʠʶ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʳʩʦʢʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʚʝʩʥʦʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʧʳʪʘ, ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚʩʭʦʞʝʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʧʘʜʘʝʪ. ʀʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʝʱʝ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

3. ʀʟʫʯʠʚ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʦʩʪʘ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ, ʤʦʞʥʦ 
ʧʨʝʜʣʦʞʠʪʴ ʨʷʜ ʤʝʨ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʇʨʠʤʝʥʷʷ ʠʭ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʩʘʜʦʢ ʠ ʫʭʦʜʝ ʟʘ ʛʦʨʦʜʩʢʠʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʤʦʞʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʥʘ. ʄʝʨʳ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʢʣʝʥʘ ʫʢʘʟʘʥʳ ʥʠʞʝ, ʚ ʟʘʢʣʶʯʝʥʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʫʣʫʯʰʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ ï ʦʯʠʱʘʶʪ ʚʦʟʜʫʭ, ʩʥʠʞʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʠ ʠ ʰʫʤʘ. ʅʦ ʚʚʦʜʷ ʚ 

ʛʦʨʦʜʩʢʦʝ ʦʟʝʣʝʥʝʥʠʝ ʥʦʚʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ, ʥʫʞʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʵʪʦʤʫ 

ʦʙʜʫʤʘʥʥʦ, ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʊʘʢ, ʢʣʝʥ 

ʷʩʝʥʝʣʠʩʪʥʳʡ ʦʢʘʟʘʣʩʷ ʠʥʚʘʟʠʚʥʳʤ ʚʠʜʦʤ, ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʧʦ ʥʦʚʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʠ ʚʳʪʝʩʥʷʷ ʤʝʩʪʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʪʝʤ ʩʘʤʳʤ ʥʘʨʫʰʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ. ʀ ʫʞʝ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʳ ʧʦ ʙʦʨʴʙʝ ʩ 

ʥʠʤ. 

ʀʟʫʯʠʚ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʸʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ, ʝʛʦ 

ʘʣʣʝʣʦʧʘʪʠʶ ʢ ʜʨʫʛʠʤ ʨʘʩʪʝʥʠʷʤ, ʩʧʦʩʦʙʳ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʤʦʞʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ ʧʦ ʝʛʦ ʦʛʨʘʥʠʯʝʥʠʶ: 

1. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʚʳʨʫʙʢʘ (ʧʦ ʩʨʦʢʘʤ).  ʂʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ ʩʧʦʩʦʙʝʥ 

ʜʘʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʠ ʙʳʩʪʨʦʨʘʩʪʫʱʫʶ ʧʥʝʚʫʶ ʧʦʨʦʩʣʴ. ʇʦʵʪʦʤʫ 

ʧʨʦʚʦʜʠʪʴ ʚʳʨʫʙʢʫ ʥʘʜʦ ʧʦʩʣʝ 15 ʘʚʛʫʩʪʘ, ʪʘʢ ʢʘʢ ʧʦʨʦʩʣʴ ʥʝ ʫʩʧʝʝʪ ʦʢʨʝʧʥʫʪʴ 

ʠ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʤʦʨʦʟʦʚ ʧʦʛʠʙʥʝʪ.  

2. ʀʥʲʝʢʮʠʠ ʛʝʨʙʠʮʠʜʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʛʣʠʬʦʩʘʪ, ʚ ʜʨʝʚʝʩʠʥʫ ʢʣʸʥʘ, 

ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʛʠʙʝʣʠ ʜʝʨʝʚʘ ʚʤʝʩʪʝ ʩ ʢʦʨʥʷʤʠ ʠ ʠʟʙʝʞʘʪʴ ʦʪʨʘʩʪʘʥʠʷ ʧʥʝʚʦʡ 

ʧʦʨʦʩʣʠ.  

3. ʄʫʣʴʯʠʨʦʚʘʥʠʝ ʧʦʯʚʳ ʚʦʢʨʫʛ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʩʘʜʦʢ. ʈʷʜʦʤ ʩ 

ʨʘʩʪʝʥʠʷʤʠ ʟʘʩʳʧʘʶʪ ʢʦʨʫ, ʢʘʤʫʰʢʠ ʥʘ ʛʝʦʪʝʢʩʪʠʣʴ, ʢʦʪʦʨʳʡ ʚʳʣʦʞʝʥ ʨʷʜʦʤ ʩ 

ʨʘʩʪʝʥʠʝʤ. ʊʘʢʦʡ ʧʨʠʸʤ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʨʘʩʪʘʥʠʶ ʩʝʤʷʥ ʢʣʸʥʘ ʚ ʜʨʫʛʠʭ 

ʧʦʩʘʜʢʘʭ.   

4. ʈʝʛʫʣʷʨʥʦʝ ʩʢʘʰʠʚʘʥʠʝ ʛʘʟʦʥʦʚ ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʛʠʙʝʣʠ ʧʨʦʨʦʩʪʢʦʚ 

ʢʣʸʥʘ. 

5. ʆʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʘʜʢʘʭ. 
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6. ʆʛʨʘʥʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʧʦʨʦʜʳ ʚ ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʦʚ. ɽʩʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʪʦ ʪʦʣʴʢʦ ʚ ʩʪʨʠʛʫʱʝʡʩʷ ʠʟʛʦʨʦʜʠ (ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʢʘʪʴ 

ʧʦʷʚʣʝʥʠʝ ʩʝʤʷʥ) ʠʣʠ ʚʳʩʘʞʠʚʘʪʴ ʚʘʨʠʝʛʘʪʥʳʝ ʩʦʨʪʦʚʳʝ ʬʦʨʤʳ ʢʣʸʥʘ 

ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʦʩʪʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

7. ʋʙʠʨʘʪʴ ʣʠʩʪʦʚʦʡ ʦʧʘʜ, ʦʩʦʙʝʥʥʦ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʘʜʢʘʭ, ʪʘʢ ʢʘʢ ʦʥ 

ʚʳʜʝʣʷʝʪ ʚʝʱʝʩʪʚʘ ʧʦʜʘʚʣʷʶʱʠʝ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. https://bigenc.ru/c/klion-iasenelistnyi-9a9478 

2. https://bigenc.ru/c/invazionnye-vidy-rastenii-dac6f6 

3. https://agronomu.com/bok/6135-posadka-klena-semenami-v-domashnih-

usloviyah.html 

4. https://lifehacker.ru/kak-izbavitsya-ot-klyona/ 

 

 

ʂɸʂ ɹʓʊʆɺʓɽ ʆʊʍʆɼʓ ɺʃʀʗʖʊ ʅɸ ʈɸʉʊɽʅʀʗ 

ʅʠʢʦʣʘʝʚ ɺʣʘʜʠʤʠʨ ʈʦʤʘʥʦʚʠʯ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʠʧʯʝʥʢʦ ɸʠʣʠʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ʜ. ʇʝʪʨʦʧʘʚʣʦʚʢʘ, ʂʫʨʘʛʠʥʩʢʠʡ ʨʘʡʦʥ 

 

ʗ ʞʠʚʫ ʚ ʦʯʝʥʴ ʢʨʘʩʠʚʦʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤ ʤʝʩʪʝ ï ʩʝʣʝ 

ʏʝʨʝʤʰʘʥʢʘ. ɺ ʥʘʰʝʤ ʩʝʣʝ ʥʝʪ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʟʘʛʨʷʟʥʷʪʴ 

ʧʨʠʨʦʜʫ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʫʛʨʦʞʘʣʦ ʯʠʩʪʦʪʝ ʥʘʰʝʛʦ 

ʩʝʣʘ ï ʦʛʨʦʤʥʘʷ ʩʚʘʣʢʘ ʤʫʩʦʨʘ ʚ ʣʝʩʫ ʚʜʦʣʴ ʜʦʨʦʛʠ. ʆʥʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʩ ʥʘʯʘʣʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʚʳʭ ʜʦʤʦʚ. ʅʦ ʝʩʣʠ ʨʘʥʴʰʝ ʚ ʤʫʩʦʨ ʚʳʙʨʘʩʳʚʘʣʠ ʨʘʟʙʠʪʦʝ 

ʩʪʝʢʣʦ, ʙʫʤʘʛʫ, ʙʠʪʳʡ ʢʠʨʧʠʯ, ʨʞʘʚʦʝ ʞʝʣʝʟʦ, ʢʦʪʦʨʳʝ ʥʝ ʩʠʣʴʥʦ ʚʨʝʜʠʣʠ 

ʧʨʠʨʦʜʝ, ʪʦ ʚ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʚ ʤʫʩʦʨ ʚʳʙʨʘʩʳʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦʣʠʵʪʠʣʝʥ ʠ 

ʧʣʘʩʪʠʢ, ʙʘʪʘʨʝʡʢʠ ʠ ʭʠʤʠʢʘʪʳ [2].  
ɽʱʸ ʤʝʥʷ ʙʝʩʧʦʢʦʠʪ, ʯʪʦ ʩʝʡʯʘʩ ʚ ʩʝʣʝ ʤʥʦʛʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶ ʥʝ ʪʦʣʴʢʦ ʙʝʥʟʠʥ, ʥʦ ʠ ʩʦʣʷʨʢʫ, ʤʘʰʠʥʥʦʝ ʤʘʩʣʦ. ʅʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ 

ʤʦʸ ʙʝʩʧʦʢʦʡʩʪʚʦ ʚʳʟʳʚʘʶʪ ʙʘʪʘʨʝʡʢʠ, ʩʪʠʨʘʣʴʥʳʝ ʧʦʨʦʰʢʠ ʠ ʞʠʜʢʦʝ ʤʳʣʦ, 

ʧʦʪʦʤʫ ʯʪʦ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʠʟ ʥʠʭ ʧʨʦʥʠʢʘʶʪ ʛʣʫʙʦʢʦ ʚ ʧʦʯʚʫ ʠ 

ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʪʦʡ ʚʦʜʝ, ʢʦʪʦʨʫʶ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʜʣʷ ʧʠʪʴʷ ʠ ʧʠʱʠ. 

ʉ 2024 ʛʦʜʘ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʩʪʘʣʠ ʚʳʚʦʟʠʪʴ ʚ ʛ. ʄʠʥʫʩʠʥʩʢ, ʥʦ ʜʦ ʵʪʦʛʦ 

ʤʫʩʦʨ ʩʦ ʩʪʘʨʳʭ ʩʚʘʣʦʢ ʧʨʦʩʪʦ ʟʘʨʳʚʘʣʠ ʚ ʟʝʤʣʶ ʙʫʣʴʜʦʟʝʨʦʤ. ʀ ʝʱʸ ʧʦ 

ʧʨʝʞʥʝʤʫ ʝʩʪʴ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʤʫʩʦʨ ʤʦʞʥʦ ʧʨʦʩʪʦ ʟʘʢʦʧʘʪʴ ʠʣʠ 

ʙʨʦʩʠʪʴ ʚ ʣʝʩʫ. ʇʦʵʪʦʤʫ, ʢʦʛʜʘ ʤʳ ʚʳʙʠʨʘʣʠ ʪʝʤʫ ʧʨʦʝʢʪʘ, ʷ ʨʝʰʠʣ 

ʠʩʩʣʝʜʦʚʘʪʴ ʪʦ, ʢʘʢ ʨʘʟʥʳʝ ʚʠʜʳ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚʣʠʷʶʪ ʥʘ ʨʘʩʪʝʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ 

ʞʠʪʝʣʝʡ ʩʝʣʘ ʏʝʨʝʤʰʘʥʢʘ ʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʞʠʪʴ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤ 

ʤʝʩʪʝ, ʥʦ ʥʝ ʚʩʝ ʦʥʠ ʟʥʘʶʪ, ʢʘʢ ʩʠʣʴʥʦ ʤʫʩʦʨ ʟʘʛʨʷʟʥʷʝʪ ʧʦʯʚʫ, ʘ ʟʥʘʯʠʪ ʠ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʤʥʦʛʠʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʠʪʴʷ ʠ ʧʠʱʠ. ʀ ʝʩʣʠ 

ʜʦʢʘʟʘʪʴ ʠʤ ʚʨʝʜ ʦʪ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʦʥʠ ʧʝʨʝʩʪʘʥʫʪ ʦʩʪʘʚʣʷʪʴ (ʟʘʢʘʧʳʚʘʪʴ) 

ʠʭ ʚ ʣʝʩʫ ʠʣʠ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ. 

https://bigenc.ru/c/klion-iasenelistnyi-9a9478
https://bigenc.ru/c/invazionnye-vidy-rastenii-dac6f6
https://web.archive.org/web/20211021121624mp_/https:/agronomu.com/bok/6135-posadka-klena-semenami-v-domashnih-usloviyah.html
https://web.archive.org/web/20211021121624mp_/https:/agronomu.com/bok/6135-posadka-klena-semenami-v-domashnih-usloviyah.html
https://lifehacker.ru/kak-izbavitsya-ot-klyona/
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ɻʠʧʦʪʝʟʘ ð ʩʘʤʦʝ ʩʠʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʞʝʪ ʤʘʰʠʥʥʦʝ ʤʘʩʣʦ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ï ʞʠʜʢʦʝ ʤʳʣʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʤʝʰʠʚʘʶʪʩʷ ʩ ʧʦʯʚʦʡ. ʉʘʤʦʝ 

ʩʣʘʙʦʝ ʚʣʠʷʥʠʝ ʦʢʘʞʝʪ ʢʘʨʪʦʥ, ʢʘʢ ʙʠʦʨʘʟʣʘʛʘʝʤʳʡ ʤʘʪʝʨʠʘʣ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 

ʚʭʦʜʠʪ ʙʫʤʘʛʘ ʠ ʢʣʝʡ. ʏʪʦʙʳ ʚʳʷʚʠʪʴ ʚʨʝʜ ʦʪ ʙʘʪʘʨʝʝʢ ʠ ʧʣʘʩʪʠʢʘ,  ʧʦʧʘʚʰʠʭ ʚ 

ʧʦʯʚʫ, ʥʝʦʙʭʦʜʠʤ ʜʦʣʛʦʩʨʦʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʎʝʣʴ ð ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʜʦʢʘʟʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʝʥʠʷ ʩʘʤʳʭ 

ʪʠʧʠʯʥʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʦʯʚʫ. 

ɿʘʜʘʯʠ: 
1. ʅʘʡʪʠ ʠ ʠʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢ ʨʘʟʥʳʝ ʚʠʜʳ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʚʣʠʷʶʪ ʥʘ ʵʢʦʣʦʛʠʶ ʠ ʥʘ ʨʘʩʪʝʥʠʷ. 

2. ɿʘʣʦʞʠʪʴ ʦʧʳʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʙʘʪʘʨʝʝʢ, 

ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ, ʞʠʜʢʦʛʦ ʤʳʣʘ, ʧʣʘʩʪʠʢʘ ʠ ʢʘʨʪʦʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. 

3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ  ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʝʜʩʪʘʚʠʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. 

4. ʉʦʟʜʘʪʴ ʤʘʢʝʪ ʣʠʩʪʦʚʢʠ ʦ ʚʨʝʜʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï  ʚʣʠʷʥʠʝ ʙʘʪʘʨʝʝʢ, ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ, ʞʠʜʢʦʛʦ 

ʤʳʣʘ, ʧʣʘʩʪʠʢʘ ʠ ʢʘʨʪʦʥʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʯʚʝ, ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï  ʩʝʤʝʥʘ ʠ ʧʨʦʨʦʩʪʢʠ ʨʝʜʠʩʘ ʩʦʨʪʘ çɼʫʨʦè. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʥʝʦʙʭʦʜʠʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʵʢʩʧʝʨʠʤʝʥʪ, ʥʘʙʣʶʜʝʥʠʝ, ʩʨʘʚʥʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʠʪ ʥʘʤ 

ʩʦʩʪʘʚʠʪʴ ʤʘʢʝʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʣʠʩʪʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʠʚʣʝʢʘʶʱʫʶ ʚʥʠʤʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢ ʵʪʦʡ ʪʝʤʝ. 

ʈʘʙʦʪʘ ʥʘʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ:  

ï ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ: ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʜʝʠ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʧʣʘʥʘ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ; 
ï ʦʩʥʦʚʥʦʡ: ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ, ʧʦʜʛʦʪʦʚʢʘ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʧʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʟʘʢʣʘʜʢʘ ʦʧʳʪʘ ʠ  ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʭʦʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 ð ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ: ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

1. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

1.1 ʆʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʨʘʩʪʝʥʠʷ 
ʄʘʰʠʥʥʦʝ ʤʘʩʣʦ ʧʦʣʫʯʘʶʪ ʠʟ ʥʝʬʪʠ, ʧʦʵʪʦʤʫ ʦʥʦ ʥʝ ʩʤʝʰʠʚʘʝʪʩʷ ʩ 

ʚʦʜʦʡ ʠ ʥʝ ʚʳʤʳʚʘʝʪʩʷ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʛʣʫʙʦʢʠʝ ʩʣʦʠ. ɿʘʪʦ 

ʦʥʦ ʧʨʦʧʠʪʳʚʘʝʪ ʧʦʯʚʫ, ʦʙʨʘʟʫʷ ʥʘ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʸʥʢʫ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʭʦʜʷʪ ʥʠ ʚʦʟʜʫʭ, ʥʠ ʚʦʜʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʧʦʯʚʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʫʛʥʝʪʝʥʠʶ ʨʦʩʪʘ ʠ ʛʠʙʝʣʠ ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ[1]. 
ɾʠʜʢʦʝ ʤʳʣʦ ʦʢʘʟʘʣʦʩʴ ʪʦʞʝ ʦʯʝʥʴ ʚʨʝʜʥʳʤ ʚʝʱʝʩʪʚʦʤ. ɿʘ ʩʯʸʪ ʪʦʛʦ, 

ʯʪʦ ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ, ʧʦʧʘʜʘʷ ʚ ʧʦʯʚʫ, ʦʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʩʦʣʝʡ ʠ ʨʘʩʪʝʥʠʷ ʥʝ ʤʦʛʫʪ ʢʦʨʥʷʤʠ ʚʩʦʩʘʪʴ 

ʚʦʜʫ, ʜʘʞʝ ʝʩʣʠ ʤʳ ʠʭ ʦʙʠʣʴʥʦ ʧʦʣʠʚʘʝʤ. ʇʦʪʦʤʫ ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʢʣʝʪʢʘʭ ʢʦʨʥʷ. ɸ 

ʞʠʜʢʦʝ ʤʳʣʦ ʠʣʠ ʣʶʙʘʷ ʤʳʣʴʥʘʷ ʚʦʜʘ, ʧʦʧʘʜʘʷ ʚ ʧʦʯʚʫ, ʜʝʣʘʶʪ ʵʪʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʀ ʨʘʩʪʝʥʠʷ ʟʘʩʳʭʘʶʪ ʜʘʞʝ ʚʦ ʚʣʘʞʥʦʡ ʟʝʤʣʝ [5]. 

ʂʘʨʪʦʥ ʦʯʝʥʴ ʯʘʩʪʦ ʩʧʝʮʠʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʜʘʯʥʳʭ ʫʯʘʩʪʢʘʭ, ʯʪʦʙʳ 

ʟʘʱʠʪʠʪʴ ʪʨʦʧʠʥʢʠ ʠ ʤʝʞʜʫʨʷʜʴʷ ʦʪ ʩʦʨʥʷʢʦʚ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʨʘʥʴʰʝ ʜʣʷ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʘʭʤʘʣ, ʠ ʦʥ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʙʝʟʦʧʘʩʝʥ 

ʜʣʷ ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ. ʉʝʡʯʘʩ ʚʩʸ ʯʘʱʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʝʡ ʠʟ ʭʠʤʠʢʘʪʦʚ, 

ʦʪʙʝʣʠʚʘʪʝʣʠ (ʙʝʣʳʡ ʢʘʨʪʦʥ) ʠ ʩʢʦʪʯ ʜʣʷ ʧʨʦʯʥʦʩʪʠ ʢʘʨʪʦʥʥʦʡ ʫʧʘʢʦʚʢʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʢʘʨʪʦʥ ʥʝ ʪʘʢʠʤ ʙʝʟʦʧʘʩʥʳʤ ʢʘʢ ʨʘʥʴʰʝ [7]. 

ɹʘʪʘʨʝʡʢʠ ʠʤʝʶʪ ʧʨʦʯʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʠ ʭʠʤʠʯʝʩʢʠʡ 

ʥʘʧʦʣʥʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ ʩʚʠʥʝʮ, ʢʘʜʤʠʡ, ʨʪʫʪʴ ʠ ʜʨʫʛʠʝ ʷʜʦʚʠʪʳʝ 

ʚʝʱʝʩʪʚʘ. ʉʘʤʦʝ ʦʧʘʩʥʦʝ, ʯʪʦ ʵʪʠ ʚʝʱʝʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʪʦʤ 

ʤʝʩʪʝ, ʛʜʝ ʚʳʙʨʦʩʠʣʠ ʙʘʪʘʨʝʡʢʫ, ʥʦ ʠ ʣʝʛʢʦ ʧʨʦʥʠʢʘʶʪ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʘ 

ʦʪʪʫʜʘ ʚ ʢʦʣʦʜʮʳ ʠ ʩʢʚʘʞʠʥʳ ʜʣʷ ʚʦʜʳ. ɺ ʏʝʨʝʤʰʘʥʢʝ ʙʦʣʝʝ 300 ʯʝʣʦʚʝʢ, ʘ ʚ 

ɻʫʣʷʝʚʢʝ ʠ ʇʝʪʨʦʧʘʚʣʦʚʢʝ ʚʩʝ ʞʠʪʝʣʠ (ʙʦʣʝʝ 3000 ʯʝʣʦʚʝʢ) ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʧʠʪʴʷ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ ʚʦʜʫ ʠʟ ʢʦʣʦʜʮʝʚ ʠ ʩʢʚʘʞʠʥ. ʇʨʠ ʢʠʧʷʯʝʥʠʠ 

ʩʚʠʥʝʮ, ʢʘʜʤʠʡ ʠ ʨʪʫʪʴ ʦʩʪʘʶʪʩʷ ʚ ʚʦʜʝ [4, 6]. 

ʇʣʘʩʪʠʢ ʠ ʧʦʣʠʵʪʠʣʝʥ ï ʥʦʤʝʨ ʦʜʠʥ ʩʨʝʜʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. ʋʜʦʙʥʘʷ 

ʦʜʥʦʨʘʟʦʚʘʷ ʫʧʘʢʦʚʢʘ, ʧʦʩʫʜʘ, ʙʫʪʳʣʢʠ ʜʣʷ ʚʦʜʳ ʠ ʜʨʫʛʠʭ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʛʦʨʳ ʤʫʩʦʨʘ. ʋʯʸʥʳʤʠ ʜʘʚʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ 

ʧʣʘʩʪʠʢ ʥʘʨʫʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʝʸ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʦʥ ʩʦ ʚʨʝʤʝʥʝʤ 

ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʯʘʩʪʠʮʳ ʤʠʢʨʦʧʣʘʩʪʠʢʘ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ 

ʙʘʢʪʝʨʠʡ, ʦʪʪʫʜʘ ʚ ʦʨʛʘʥʠʟʤ ʨʘʩʪʝʥʠʡ ʠ ʧʦ ʧʠʱʝʚʳʤ ʮʝʧʦʯʢʘʤ ʦʢʘʟʳʚʘʶʪʩʷ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʚʳʟʳʚʘʷ ʩʝʨʴʸʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʘʞʝ ʦʥʢʦʣʦʛʠʶ [2, 3]. 
2. ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʚʟʷʪʳ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ: ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʧʦʢʫʧʥʦʡ ʛʨʫʥʪ, 6 ʦʜʠʥʘʢʦʚʳʭ ʧʣʘʩʪʠʢʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ (350 ʤʣ) ʩ ʢʨʳʰʢʘʤʠ, 

ʩʝʤʝʥʘ ʨʝʜʠʩʘ çɼʫʨʦ ʂʨʘʩʥʦʜʘʨʩʢʦʝè, ʪʝʧʣʘʷ ʚʦʜʘ ʜʣʷ ʧʦʣʠʚʘ, 3 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʘʣʢʦʣʠʥʦʚʳʭ ʙʘʪʘʨʝʡʢʠ, 3 ʤʣ ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ, 3 ʤʣ ʞʠʜʢʦʛʦ 

ʤʳʣʘ ʜʣʷ ʨʫʢ, ʢʫʩʦʯʢʠ ʢʘʨʪʦʥʘ, ʧʣʘʩʪʠʢʦʚʳʝ ʦʙʦʜʢʠ ʜʣʷ ʢʨʳʰʝʢ. ʀ 

ʦʙʦʨʫʜʦʚʘʥʠʝ: ʧʫʣʴʚʝʨʠʟʘʪʦʨ ʠ ʤʝʨʥʳʡ ʩʪʘʢʘʥʯʠʢ ʜʣʷ ʚʦʜʳ, ʣʠʥʝʡʢʘ. 

2.1. ɿʘʢʣʘʜʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (13.01.2025) 

ʉʥʘʯʘʣʘ ʤʳ ʨʘʟʣʦʞʠʣʠ ʚʩʝ ʚʠʜʳ ʤʫʩʦʨʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʦʥʪʝʡʥʝʨʘʤ (ʨʠʩ. 

1), ʦʩʪʘʚʠʚ ʦʜʠʥ ʧʫʩʪʳʤ. ɿʘʪʝʤ, ʚʩʝ ʢʦʥʪʝʡʥʝʨʳ ʟʘʧʦʣʥʠʣʠ ʦʜʠʥʘʢʦʚʳʤ 

ʦʙʲʝʤʦʤ ʛʨʫʥʪʘ, ʚʳʨʦʚʥʷʣʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘʤʝʪʠʣʠ ʙʦʨʦʟʜʢʠ 1 ʩʤ 

ʛʣʫʙʠʥʦʡ, ʠ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʧʨʦʣʠʣʠ ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʸʧʣʦʡ ʚʦʜʳ.  

ʇʦʩʣʝ ʵʪʦʛʦ, ʚ ʢʘʞʜʳʡ ʢʦʥʪʝʡʥʝʨ ʤʳ ʧʦʩʝʷʣʠ 15 ʩʝʤʷʥ ʩʦʨʪʘ çɼʫʨʦ 

ʂʨʘʩʥʦʜʘʨʩʢʦʝè (ʨʠʩ.  2, 3, 4). ʆʙʨʳʟʛʘʣʠ ʩʝʤʝʥʘ ʪʸʧʣʦʡ ʚʦʜʦʡ ʠʟ 

ʧʫʣʴʚʝʨʠʟʘʪʦʨʘ (ʨʠʩ. 5) ʠ ʟʘʢʨʳʣʠ ʩʝʤʝʥʘ ʛʨʫʥʪʦʤ. ɿʘʪʝʤ, ʥʘʢʨʳʣʠ ʚʩʝ 

ʢʦʥʪʝʡʥʝʨʳ ʢʨʳʰʢʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʧʦʜʧʠʩʘʣʠ ʠ ʧʦʩʪʘʚʠʣʠ ʥʘ 

ʧʦʜʦʢʦʥʥʠʢ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʦʢʥʘ ʚ ʢʘʙʠʥʝʪʝ ʙʠʦʣʦʛʠʠ. 

 
ʈʠʩ. 1                   ʈʠʩ. 2          ʈʠʩ. 3           ʈʠʩ. 4           ʈʠʩ. 5 
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2.2 ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʦʨʘʩʪʘʥʠʝʤ ʩʝʤʷʥ ʠ ʨʘʟʚʠʪʠʝʤ ʧʨʦʨʦʩʪʢʦʚ 

ʂʘʢ ʤʳ ʠ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʧʝʨʚʳʤʠ ʚʟʦʰʣʠ ʩʝʤʝʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ 

ʢʦʥʪʝʡʥʝʨʝ, ʪʘʤ, ʛʜʝ ʙʳʣ ʯʠʩʪʳʡ ʛʨʫʥʪ: ʥʘ 2-ʝ ʩʫʪʢʠ (15.01, 5 ʰʪ.). ʇʨʘʢʪʠʯʝʩʢʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʠ ʚ ʢʦʥʪʝʡʥʝʨʝ çʂʘʨʪʦʥè (ʚʝʯʝʨʦʤ 15.01), ʥʦ 

ʠʭ ʙʳʣʦ ʤʝʥʴʰʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ (2 ʰʪ.).  ɺ ʜʨʫʛʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʧʝʨʚʳʝ ʚʩʭʦʜʳ 

ʧʦʷʚʠʣʠʩʴ ʩ ʟʘʧʦʟʜʘʥʠʝʤ ʥʘ 1 ʩʫʪʢʠ (16.01) ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 2 (ʤʘʰʠʥʥʦʝ ʤʘʩʣʦ) 

ʜʦ 6 (ʙʘʪʘʨʝʡʢʠ) (ʨʠʩ. 6ï11).  

 
       ʈʠʩ. 6            ʈʠʩ. 7            ʈʠʩ. 8            ʈʠʩ.9               ʈʠʩ. 10          ʈʠʩ. 11 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʚʩʭʦʜʦʚ ʤʳ ʚʳʷʚʠʣʠ ʚʣʠʷʥʠʝ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʚ ʧʦʯʚʝ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʨʝʜʠʩʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʥʘʙʣʶʜʘʣʠ ʟʘ 

ʨʦʩʪʦʤ ʧʨʦʨʦʩʪʢʦʚ ʠ ʠʭ ʩʦʩʪʦʷʥʠʝʤ, ʦʪʤʝʯʘʷ, ʩʢʦʣʴʢʦ ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ 

ʧʨʠʟʥʘʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʦʞʦʛʘ, ʧʦʨʘʞʝʥʠʷ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ. 

ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʥʘʨʫʰʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʙʫʢʚʘʣʴʥʦ ʥʘ  6 

ʜʝʥʴ ʨʦʩʪʘ (22.01) ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʩ  ʤʘʰʠʥʥʳʤ ʤʘʩʣʦʤ (10 ʰʪ. ï 91%),  ʩ 

ʙʘʪʘʨʝʡʢʘʤʠ ʠ ʤʳʣʦʤ (ʧʦ 4 ʰʪʫʢʠ ʚ ʢʘʞʜʦʤ ï 31%), ʩ ʢʘʨʪʦʥʦʤ (2 ʰʪ. ï 13%) ʠ 

ʧʣʘʩʪʠʢʦʤ (1 ʰʪ. ï 7%). ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ ʩ ʤʫʩʦʨʦʤ ʫʚʝʣʠʯʠʚʘʣʦʩʴ. ʅʘ 22.01 ʚ ʯʠʩʪʦʤ ʛʨʫʥʪʝ ʚʩʝ 15 

ʨʘʩʪʝʥʠʡ (100% ʚʩʭʦʞʝʩʪʴ) ʙʳʣʠ ʟʜʦʨʦʚʳ (ʨʠʩ. 12, 13).  

  
              ʈʠʩ. 12                                                     ʈʠʩ. 13    

 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 31 ʷʥʚʘʨʷ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ, 

ʧʦʪʦʤʫ ʯʪʦ ʪʦʪ ʦʙʲʸʤ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʛʨʫʥʪʘ, ʢʦʪʦʨʳʡ ʤʳ ʚʳʙʨʘʣʠ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʧʳʪ ʩ ʧʨʦʨʦʩʪʢʘʤʠ, ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʨʘʩʪʝʥʠʷ 

ʨʝʜʠʩʘ ʥʫʞʥʳ ʩʦʚʩʝʤ ʜʨʫʛʠʝ ʫʩʣʦʚʠʷ. 

ʅʘ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ (18 ʜʥʝʡ) ʦʪʣʠʯʠʷ ʤʝʞʜʫ 

ʨʘʩʪʝʥʠʷʤʠ, ʨʦʩʰʠʤʠ ʚ ʯʠʩʪʦʤ ʛʨʫʥʪʝ ʠ ʨʘʩʪʝʥʠʷʤʠ, ʨʦʩʰʠʤʠ ʚ ʛʨʫʥʪʝ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʤʫʩʦʨʘ ʩʪʘʣʠ ʦʯʝʥʴ ʟʘʤʝʪʥʳ. ʈʦʩʪʢʠ ʨʝʜʠʩʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ 

ʢʦʥʪʝʡʥʝʨʝ ʦʪʣʠʯʘʣʠʩʴ ʭʦʨʦʰʠʤ ʨʦʩʪʦʤ (ʚ ʩʨʝʜʥʝʤ 5,6 ʩʤ) ʠ ʨʘʟʚʠʪʠʝʤ ï ʫ 14 

ʠʟ ʥʠʭ (93%) ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ (1-2 ʰʪ.) ʨʘʟʤʝʨʦʤ ʦʪ 6 ʤʤ ʜʦ 
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2 ʩʤ (ʈʠʩ. 14, 15). ʅʘ ʨʠʩʫʥʢʝ 16 ʠ 17 ʨʘʟʚʠʪʠʝ ʨʦʩʪʢʦʚ ʨʝʜʠʩʘ ʚ ʛʨʫʥʪʝ ʩ 

ʤʘʰʠʥʥʳʤ ʤʘʩʣʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʚʠʜʥʦ, ʥʘʩʢʦʣʴʢʦ ʝʛʦ ʥʘʣʠʯʠʝ ʚ ʧʦʯʚʝ 

ʥʘʚʨʝʜʠʣʦ ʨʘʩʪʝʥʠʷʤ: ʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ (ʧʝʨʚʳʡ ʥʘʩʪʦʷʱʠʡ ʣʠʩʪ ʪʦʣʴʢʦ ʫ 4 

(36%) ʨʘʩʪʝʥʠʡ, ʜʣʠʥʘ ʢʦʨʥʷ 2,6 ʩʤ) ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʶʪ ʦʪ ʥʦʨʤʳ. 

 
         ʈʠʩ.14                 ʈʠʩ. 15                     ʈʠʩ. 16                            ʈʠʩ 17  

 

ɼʘʥʥʳʝ ʦ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ ʨʝʜʠʩʘ ʚ ʢʘʞʜʦʤ ʢʦʥʪʝʡʥʝʨʝ ʠ ʠʭ 

ʘʥʘʣʠʟ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ ʠ ʟʘʢʣʶʯʝʥʠʠ: 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ ʨʝʜʠʩʘ ʚ 

ʛʨʫʥʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 
 ̄ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ 

ʯʠʩʪʳʡ 

ʛʨʫʥʪ 

ʚʠʜ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʜʦʙʘʚʣʝʥʥʳʭ ʚ ʛʨʫʥʪ 

ʙʘʪʘʨʝʡʢʠ ʤʳʣʦ ʤ/ʤʘʩʣ

ʦ 

ʢʘʨʪʦʥ ʧʣʘʩʪʠʢ 

1 ɺʩʭʦʞʝʩʪʴ (%) 100 86 86 73 100 93 

2 ʉʨʦʢ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʩʭʦʞʝʩʪʠ (ʜʥʠ) 
5 9 9 9 9 6 

3 ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪ (ʩʤ) 10,7 9,0 9,4 5,8 11,0 8,0 

4 ʉʨʝʜʥʠʡ ʨʦʩʪ (ʩʤ) 5,6 4,6 4,6 3,1 5,7 5,6 

5 ʅʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ (ʰʪ/ %) 14/93 9/75 7/54 4/36 11/73 12/86 

6 ʏʠʩʣʦ ʧʦʛʠʙʰʠʭ (ʰʪ / %) 0 1/8  0 1/8 0 1/7 

7 ʏʠʩʣʦ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʧʦʨʘʞʝʥʠʷ ʪʢʘʥʝʡ ʠ 

ʦʨʛʘʥʦʚ  (ʰʪ / %) 

1/6 4/33 7/54 11/100 4/27 3/21 

8 ʄʘʢʩ. ʜʣʠʥʘ ʢʦʨʥʝʡ (ʚ ʩʤ) 15,5 5,1 7,1 2,6 13,2 21 

9 ʄʘʩʩʘ ʧʦʙʝʛʦʚ ʥʘ 30.01 (ʛ) 5,6 3,9 4,2 1,5 3,4 4,8 

 

ɿʘʢʣʶʯʝʥʠʝ 
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ʄʦʷ ʛʠʧʦʪʝʟʘ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ʩ ʫʯʸʪʦʤ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʨʝʜʠʩʘ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʩʘʤʦʝ ʩʠʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʦ ʤʘʰʠʥʥʦʝ ʤʘʩʣʦ, ʟʥʘʯʠʪʝʣʴʥʦʝ ï 

ʞʠʜʢʦʝ ʤʳʣʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʤʝʰʠʚʘʶʪʩʷ ʩ ʧʦʯʚʦʡ. ʉʘʤʦʝ ʩʣʘʙʦʝ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʘʣ ʢʘʨʪʦʥ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʚʨʝʜ ʦʪ ʙʘʪʘʨʝʝʢ ʠ ʧʣʘʩʪʠʢʘ,  

ʧʦʧʘʚʰʠʭ ʚ ʧʦʯʚʫ, ʥʝʦʙʭʦʜʠʤ ʜʦʣʛʦʩʨʦʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʩ 

ʨʘʟʨʫʰʝʥʠʝʤ ʢʦʨʧʫʩʘ ʙʘʪʘʨʝʝʢ, ʧʦʩʢʦʣʴʢʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʨʝʜ ʧʨʠʥʦʩʠʪ 

ʠʤʝʥʥʦ ʠʭ ʩʦʜʝʨʞʠʤʦʝ. ʅʦ ʜʘʞʝ ʚ ʭʦʜʝ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʙʘʪʘʨʝʝʢ ʥʘ ʨʘʟʚʠʪʠʝ ʨʝʜʠʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʜʥʦʢʣʘʩʩʥʠʢʘʤ ʥʘ ʫʨʦʢʝ ʙʠʦʣʦʛʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʃʝʛʯʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʪʴ ʠ ʜʦʢʘʟʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʪʝʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ ʧʦʯʚʫ ʚ ʚʠʜʝ 

ʞʠʜʢʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʤʝʰʠʚʘʷʩʴ  ʩ ʧʦʯʚʦʡ ʠ ʩ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, 

ʥʘʨʫʰʘʶʪ ʧʨʦʮʝʩʩ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʟʥʘʯʠʪ, ʠ ʠʭ ʨʘʟʚʠʪʠʝ. 

2. ʉʨʝʜʠ ʞʠʜʢʠʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ  

ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʝʱʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʥʝʬʪʠ, ʥʘʧʨʠʤʝʨ, ʤʘʰʠʥʥʦʝ 

ʤʘʩʣʦ. ʆʥʦ ʦʙʨʘʟʫʝʪ ʤʘʩʣʷʥʠʩʪʫʶ ʧʣʸʥʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ ʧʦʯʚʳ, ʩʝʤʷʥ, 

ʢʦʨʝʰʢʦʚ ʠ ʧʨʦʨʦʩʪʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʨʫʰʘʝʪʩʷ ʛʘʟʦʦʙʤʝʥ, ʚʩʘʩʳʚʘʥʠʝ ʢʦʨʥʷʤʠ 

ʚʦʜʳ, ʘ ʚʩʭʦʜʳ ʠ ʧʨʦʨʦʩʪʢʠ ʧʦʣʫʯʘʶʪ ʭʠʤʠʯʝʩʢʠʝ ʦʞʦʛʠ: 100% ʨʘʩʪʝʥʠʡ ʚ 

ʛʨʫʥʪʝ ʩ ʤʘʰʠʥʥʳʤ ʤʘʩʣʦʤ ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʞʦʛʦʚ, 64% ï ʟʘʤʝʜʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, 1 ʨʘʩʪʝʥʠʝ ʧʦʛʠʙʣʦ. ʂʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʙʳʣʘ ʥʝʜʦʨʘʟʚʠʪʦʡ: ʚ 6 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʨʘʩʪʝʥʠʡ ʚ ʯʠʩʪʦʤ ʛʨʫʥʪʝ, ʘ 

ʤʘʩʩʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʧʦʯʪʠ ʚ 3,7 ʨʘʟʘ ʤʝʥʴʰʝ. 

3. ɺʪʦʨʳʤ ʧʦ ʩʠʣʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʷʚʣʷʝʪʩʷ ʞʠʜʢʦʝ ʤʳʣʦ. ʆʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʦʣʝʡ ʚ ʧʦʯʚʝ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʥʘʨʫʰʘʝʪ ʧʨʦʮʝʩʩ ʚʩʘʩʳʚʘʥʠʝ ʢʦʨʥʝʤ ʚʦʜʳ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ: 54% 

ʨʘʩʪʝʥʠʡ ʚ ʛʨʫʥʪʝ ʩ ʞʠʜʢʠʤ ʤʳʣʦʤ ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʪʢʘʥʝʡ ʠ 

ʦʨʛʘʥʦʚ, 56% ï ʧʨʠʟʥʘʢʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʩʣʘʙʦ 

ʨʘʟʚʠʪʘ: ʚ 2,2 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʨʘʩʪʝʥʠʡ ʚ ʯʠʩʪʦʤ ʛʨʫʥʪʝ. 

4. ɺʳʷʚʠʪʴ ʠ ʜʦʢʘʟʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʪʚʸʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ (ʙʘʪʘʨʝʝʢ, ʧʣʘʩʪʠʢʘ) ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʭʦʜʝ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʠʭ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʣʦʞʝʥʠʷ, 

ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʙʘʪʘʨʝʝʢ ʤʥʝ ʚʳʷʚʠʪʴ ʫʜʘʣʦʩʴ. ʊʘʢ, 33% 

ʨʘʩʪʝʥʠʡ ʚ ʛʨʫʥʪʝ ʩ ʙʘʪʘʨʝʡʢʘʤʠ ʠʤʝʣʠ ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, 

25% ï ʟʘʤʝʜʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, 1 ʨʘʩʪʝʥʠʝ ʧʦʛʠʙʣʦ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ 

ʩʣʘʙʦʨʘʟʚʠʪʦʡ: ʚ 3 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʨʘʩʪʝʥʠʡ ʚ ʯʠʩʪʦʤ ʛʨʫʥʪʝ. ɺʦʟʤʦʞʥʦ, ʵʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʜʥʘ ʙʘʪʘʨʝʡʢʘ ʙʳʣʘ ʩʠʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʘ: ʝʸ ʢʦʨʧʫʩ ʦʩʪʘʣʩʷ ʮʝʣʳʤ, ʥʦ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʨʳʣʩʷ 

ʨʞʘʚʯʠʥʦʡ.  

5. ɺ ʦʪʥʦʰʝʥʠʠ ʢʘʨʪʦʥʘ ʚʳʷʚʠʣʩʷ ʠʥʪʝʨʝʩʥʳʡ ʬʘʢʪ: ʭʦʪʷ ʨʘʟʚʠʪʠʝ 

ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʪʝʡʥʝʨʝ ʩ ʢʘʨʪʦʥʦʤ ʚʥʝʰʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʦ ʚ ʩʘʤʦʤ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʤʘʩʩʘ 

ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ (1,7) ʤʝʥʴʰʝ. ʗ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʵʪʦ 
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ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʘʨʪʦʥ ʚʧʠʪʳʚʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʦʜʳ, ʢʦʪʦʨʦʡ ʤʳ 

ʧʦʣʠʚʘʣʠ ʨʘʩʪʝʥʠʷ, ʠ ʦʥʠ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ.  

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʤʦʷ  ʨʘʙʦʪʘ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ,  ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ 

ʧʦʟʚʦʣʠʣʘ ʤʥʝ ʦʧʳʪʥʳʤ ʧʫʪʸʤ ʦʧʨʝʜʝʣʠʪʴ ʩʘʤʳʝ ʦʧʘʩʥʳʝ ʚʠʜʳ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ. ʀ ʝʱʸ, ʠʩʧʦʣʴʟʫʷ ʬʦʪʦʛʨʘʬʠʠ, ʩʜʝʣʘʥʥʳʝ ʚ ʭʦʜʝ ʤʦʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʦʟʜʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʣʠʩʪʦʚʢʫ, ʧʨʠʚʣʝʢʘʶʱʫʶ ʚʥʠʤʘʥʠʝ ʨʝʙʷʪ ʠʟ ʤʦʝʡ 

ʢhʦʣʳ ʠ ʥʘʩʝʣʝʥʠʷ ʩ. ʏʝʨʝʤʰʘʥʢʠ, ʜ. ʇʝʪʨʦʧʘʚʣʦʚʢʠ ʠ ʜ. ɻʫʣʷʝʚʢʠ ʢ ʧʨʦʙʣʝʤʝ 

ʟʘʱʠʪʳ ʧʨʠʨʦʜʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʤʫʩʦʨʦʤ, ʦʩʦʙʝʥʥʦ ʢ ʩʙʦʨʫ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʙʘʪʘʨʝʝʢ (ʇʨʠʣʦʞʝʥʠʝ 1). 
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 ʇʨʠʣʦʞʝʥʠʝ 1 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʃʀʉʊʆɺʂɸ 

 ʆʥʠ ʚʳʨʦʩʣʠ ʚʦʪ  

ʪʘʢʠʤʠ 

ɸ ʤʦʛʣʠ ʚʳʨʘʩʪʠ ʚʦʪ ʊɸʂʀʄʀ 

 

 

 

 

ɽʩʣʠ ʙʳ ʚ ʧʦʯʚʝ ʅɽ ɹʓʃʆ  

ʄɸʐʀʅʅʆɻʆ ʄɸʉʃɸ 

ɾʠʜʢʦʛʦ ʄʓʃɸ, 

ʇʃɸʉʊʀʂɸé 

ʆʜʥʘ ʙʘʪʘʨʝʡʢʘ ʟʘʛʨʷʟʥʷʝʪ  

ʉɺʀʅʎʆʄ,ʈʊʋʊʔʖ,ʂɸɼʄʀɽʄ  

400 ʣ ʚʦʜʳ ʠ  

20 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʧʦʯʚʳ.  

ɺ ʣʝʩʥʦʡ ʟʦʥʝ ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ 

 ʦʙʠʪʘʥʠʷ 2-ʭ ʜʝʨʝʚʴʝʚ, 2-ʭ ʢʨʦʪʦʚ, ʦʜʥʦʛʦ ʝʞʠʢʘé 

ɸ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʩʪʦ ʦʪʧʨʘʚʠʪʴ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫé  

 
ɿɸʑʀʊʀ ʇʈʀʈʆɼʋ ʦʪ ʄʋʉʆʈɸ ! 

 

 

ʕʃɽʄɽʅʊʓ ʇʀʊɸʅʀʗ ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʇʆʏɺʋ ʀ ʈɸʉʊɽʅʀʗ  

ʇʈʀ ʅɽʇʈɸɺʀʃʔʅʆʁ ʋʊʀʃʀɿɸʎʀʀ 

ʏʝʣʤʘʢʦʚʘ ɼʘʨʴʷ ʉʝʨʛʝʝʚʥʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʣʪʘʥʦʚʘ ʀʨʠʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ʂʨʘʩʥʦʷʨʩʢ  

 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʚ ʥʘʰʝʡ ʩʝʤʴʝ ʩʦʙʠʨʘʶʪ ʚ ʧʘʢʝʪʠʢ, 

ʢʘʢ ʪʦʣʴʢʦ ʦʥ ʥʘʧʦʣʥʷʝʪʩʷ, ʤʳ ʦʪʥʦʩʠʤ ʠʭ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ. ʈʘʥʴʰʝ 

ʷ ʥʝ ʦʩʦʙʦ ʟʘʜʫʤʳʚʘʣʘʩʴ, ʜʣʷ ʯʝʛʦ ʵʪʦ ʜʝʣʘʝʪʩʷ. ʇʦʪʦʤ ʨʦʜʠʪʝʣʠ ʦʙʲʷʩʥʠʣʠ, 

ʯʪʦ ʙʘʪʘʨʝʡʢʠ ʧʨʦʩʪʦ ʪʘʢ ʚʳʙʨʘʩʳʚʘʪʴ ʥʝʣʴʟʷ, ʦʥʠ ʚʨʝʜʥʳ ʜʣʷ ʧʨʠʨʦʜʳ. 

ʉʝʡʯʘʩ ʞʝ ʷ ʨʝʰʠʣʘ ʧʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢ ʪʘʢʘʷ ʤʘʣʝʥʴʢʘʷ ʙʘʪʘʨʝʡʢʘ 

ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʚʨʝʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʫʪʠʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ (ʙʘʪʘʨʝʝʢ) ʩʪʦʠʪ ʦʩʦʙʦ ʦʩʪʨʦ, ʥʘʨʘʚʥʝ ʩ ʜʨʫʛʠʤʠ 
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ʦʪʭʦʜʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʙʦʨʦʚ ʥʘ ʙʘʪʘʨʝʡʢʘʭ ʨʘʩʪʝʪ ʢʘʞʜʳʡ ʜʝʥʴ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʙʘʪʘʨʝʝʢ. ʀʭ 

ʥʝʧʨʘʚʠʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ 

ʞʝ ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ ʠ ʯʝʣʦʚʝʢ. 

ɻʠʧʦʪʝʟʘ: ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ, ʧʦʧʘʜʘʷ ʚ ʧʦʯʚʫ, 

ʟʘʛʨʷʟʥʷʶʪ ʝʝ ʠ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʦʩʪʘ ʠ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʣʠʷʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ 

ʠ ʨʘʩʪʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ 

ʥʝʤʫ. 

3. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ. 

4. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ ʠ ʦʙʦʟʥʘʯʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʫʪʴ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ. 

ʕʃɽʄɽʅʊʓ ʇʀʊɸʅʀʗ ʀ ʀʍ ɺʀɼʓ. 

ɻʘʣʴʚʘʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʧʠʪʘʥʠʷ, ʵʣʝʤʝʥʪ ʧʠʪʘʥʠʷ, ʙʘʪʘʨʝʡʢʘ - ʵʪʦ ʚʩʝ 

ʥʘʟʚʘʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʜʣʷ 

ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʩʦʩʪʘʚ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ 

ʚʭʦʜʷʪ, ʞʝʣʝʟʦ, ʩʚʠʥʝʮ, ʤʘʨʛʘʥʝʮ, ʘʣʶʤʠʥʠʡ, ʣʠʪʠʡ, ʢʘʜʤʠʡ, ʨʪʫʪʴ (ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʝʸ ʩʪʘʨʘʶʪʩʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ: 

- ʉʦʣʝʚʳʝ. ʋ ʥʠʭ ʤʥʦʛʦ ʤʠʥʫʩʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ: ʙʳʩʪʨʦ 

ʩʘʜʷʪʩʷ, ʧʨʠ ʜʦʣʛʦʡ ʨʘʙʦʪʝ ʤʦʛʫʪ ʜʘʪʴ ʪʝʯʴ, ʥʘ ʤʦʨʦʟʝ ʤʦʛʫʪ ʥʝ ʨʘʙʦʪʘʪʴ, 

ʭʨʘʥʷʪʩʷ 2 ʛʦʜʘ. 
- ʑʝʣʦʯʥʳʝ ʠʣʠ ʘʣʢʘʣʠʥʦʚʳʝ.  ʀʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʩʦʣʝʚʳʤʠ: ʤʦʱʥʝʝ, ʤʘʣʦ ʧʦʜʚʝʨʞʝʥʳ ʩʘʤʦʨʘʟʨʷʜʫ, ʛʝʨʤʝʪʠʯʥʳ, ʤʦʛʫʪ 

ʭʨʘʥʠʪʴʩʷ ʜʦ 5-10 ʣʝʪ, ʨʘʙʦʪʘʶʪ ʚ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ -20 C
0 

- ʃʠʪʠʝʚʳʝ. ʕʪʦ ʥʦʚʳʡ ʚʠʜ ʙʘʪʘʨʝʝʢ, ʧʦʷʚʠʚʰʠʡʩʷ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ. 

ʆʥʠ ʩʯʠʪʘʶʪʩʷ ʩʘʤʳʤʠ ʣʫʯʰʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝ ʦʧʠʩʘʥʥʳʤʠ. ʕʪʠ 

ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʜʣʷ ʧʨʠʙʦʨʦʚ ʩ ʚʳʩʦʢʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʵʥʝʨʛʠʠ. ʍʨʘʥʷʪʩʷ 10ï12  ʣʝʪ, ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

- ʉʝʨʝʙʨʷʥʳʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ. ʆʜʥʠ ʠʟ ʩʘʤʳʭ ʜʦʨʦʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʅʦ ʟʘʪʦ ʠʭ ͔ͣͦͫͭ͟Έ ʧʨʠʤʝʨʥʦ ʥʘ 50% ʚʳʰʝ, ʯʝʤ ʫ 

ʣʠʪʴʝʚʳʭ ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʧʨʦʨʘʙʦʪʘʶʪ ʙʦʣʴʰʝ. ʆʪʣʠʯʥʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ 

ʨʘʙʦʪʦʡ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʯʘʩʘʭ, ʬʦʪʦʘʧʧʘʨʘʪʫʨʝ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʝ. 

- ɺʦʟʜʫʰʥʦ-ʮʠʥʢʦʚʳʝ. ʀʤʝʶʪ ʩʠʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʧʦʩʣʝ ʚʩʢʨʳʪʠʷ ʫʧʘʢʦʚʢʠ ʩʘʤʦʨʘʟʨʷʞʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʟʘ 

ʤʝʩʷʮ, ʥʦ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ. 

- ʈʪʫʪʥʳʝ. ʕʪʦ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʷʜʦʚʠʪʳʭ ʙʘʪʘʨʝʝʢ, ʢʦʪʦʨʳʝ 

ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʀʟ-ʟʘ ʩʚʦʝʡ ʪʦʢʩʠʯʥʦʩʪʠ ʦʥʠ ʥʝ ʩʪʘʣʠ 
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ʧʦʧʫʣʷʨʥʳʤʠ. ɼʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ ʤʦʞʥʦ ʧʝʨʝʟʘʨʷʞʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦ, ʥʦ 

ʦʥʠ ʙʳʩʪʨʦ ʪʝʨʷʶʪ ʝʤʢʦʩʪʴ ʠʟ-ʟʘ ʩʪʝʢʘʥʠʷ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʦʜʥʫ ʦʙʣʘʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚʠʜʦʚ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ. ʕʪʦ ʙʳʣʦ ʜʝʣʝʥʠʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʊʘʢ ʞʝ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ 

ʜʝʣʷʪʩʷ ʥʘ ʧʦʜʚʠʜʳ. ʌʦʨʤʘ ʙʘʪʘʨʝʝʢ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʩ ʥʝ 

ʠʥʪʝʨʝʩʫʝʪ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

       ɹʘʪʘʨʝʡʢʘ ʚ ʨʘʟʨʝʟʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

     ʈʠʩʫʥʦʢ 

1. 

 

ɺʃʀʗʅʀɽ ʆʊʈɸɹʆʊɸʅʅʓʍ ʕʃɽʄɽʅʊʆɺ ʇʀʊɸʅʀʗ ʅɸ 

ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ. 

ʋʯʸʥʳʝ ʫʪʚʝʨʞʜʘʶʪ, ʦʜʠʥ ʵʣʝʤʝʥʪ ʧʠʪʘʥʠʷ ʟʘʛʨʷʟʥʷʝʪ 20 ʢʚʘʜʨʘʪʥʳʭ 

ʤʝʪʨʦʚ ʟʝʤʣʠ. ʊʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʧʘʜʘʥʠʷ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʫ. ʇʦʯʚʘ - ʚʝʨʭʥʠʡ ʩʣʦʡ 

ʩʫʰʠ, ʦʙʨʘʟʦʚʘʚʱʠʡʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʠ ʢʣʠʤʘʪʘ ʠʟ ʤʘʪʝʨʠʥʩʢʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʕʪʦ ʚʘʞʥʳʡ ʠ ʩʣʦʞʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʙʠʦʩʬʝʨʳ. ʂʨʦʤʝ ʧʦʯʚʳ ʦʜʥʘ ʙʘʪʘʨʝʡʢʘ ʤʦʞʝʪ ʠʩʧʦʨʪʠʪʴ 400 ʣʠʪʨʦʚ ʚʦʜʳ. 

ʇʦʜʦʙʥʳʡ ʫʱʝʨʙ ʧʨʠʨʦʜʝ ʛʘʣʴʚʘʥʠʯʝʩʢʠʝ ʮʠʣʠʥʜʨʳ ʥʘʥʦʩʷʪ ʝʞʝʤʝʩʷʯʥʦ. 

ʆʪʨʘʚʣʝʥʥʘʷ ʧʦʯʚʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʪʝʥʠʷʤ ʞʠʪʴ ʠ ʦʙʦʛʘʱʘʪʴ ʥʘʰʫ ʧʣʘʥʝʪʫ 

ʢʠʩʣʦʨʦʜʦʤ. ʆʥʘ ʩʪʘʥʦʚʠʪʩʷ ʙʝʩʧʣʦʜʥʦʡ. ʇʦʜʦʙʥʳʡ ʫʨʦʥ ʟʝʤʣʝ ʧʨʠʭʦʜʠʪʴʩʷ 

ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʜʝʩʷʪʠʣʝʪʠʷʤʠ. ʉʦʣʠ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʦʥʠʢʘʶʪ ʚ ʧʦʯʚʫ, 

ʜʘʣʴʰʝ ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʨʦʩʘʯʠʚʘʶʪʩʷ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʆʥʠ ʥʝʩʫʪ ʚʩʝ 

ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʧʨʷʤʦ ʚ ʨʝʢʠ. ʕʪʫ ʚʦʜʫ ʧʴʶʪ ʞʠʚʦʪʥʳʝ. ʏʝʣʦʚʝʢ, 

ʫʧʦʪʨʝʙʣʷʷ ʚ ʧʠʱʫ ʤʷʩʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʠʣʠ 

ʟʘʨʘʞʝʥʥʫʶ ʚʦʜʫ, ʪʘʢ ʞʝ ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ. ʇʨʠ ʩʞʠʛʘʥʠʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 

ʙʘʪʘʨʝʡʢʘ ʚʟʨʳʚʘʝʪʩʷ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʙʨʦʩʦʤ ʷʜʦʚʠʪʳʭ ʛʘʟʦʚ ʚ 

ʘʪʤʦʩʬʝʨʫ. ʊʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʙʣʘʢʘʭ, ʚʳʧʘʜʘʷ ʥʘ ʟʝʤʣʶ 

ʚ ʚʠʜʝ ʜʦʞʜʷ ʠʣʠ ʩʥʝʛʘ. ʆʪ ʵʪʦʛʦ ʩʪʨʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ 



 57 

ʞʠʚʦʪʥʳʝ. ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʘʟʣʦʞʝʥʠʠ ʢʦʨʧʫʩʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʚʦʟʜʫʭ 

ʧʦʧʘʜʘʝʪ ʩʚʠʥʝʮ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʨʘʞʝʥʥʳʤ ʦʪʨʘʚʣʷʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. 

ɺʨʝʜ ʜʣʷ ʯʝʣʦʚʝʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʚʠʥʝʮ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʤ ʵʣʝʤʝʥʪʝ, ʧʦʚʨʝʞʜʘʝʪ ʧʦʯʢʠ. ʊʘʢʞʝ ʩʪʨʘʜʘʶʪ ʢʦʩʪʠ ʠ 

ʥʝʨʚʥʘʷ ʪʢʘʥʴ. ʀʥʦʛʜʘ ʛʫʙʠʪ ʢʣʝʪʢʠ ʢʨʦʚʠ - ʵʨʠʪʨʦʮʠʪʳ. ʂʘʜʤʠʡ ʚʳʚʦʜʠʪ ʠʟ 

ʩʪʨʦʷ ʣʸʛʢʠʝ ʠ ʥʘʥʦʩʠʪ ʥʝʢʦʪʦʨʳʡ ʫʱʝʨʙ ʧʦʯʢʘʤ. ʊʷʞʸʣʳʡ ʤʝʪʘʣʣ ʢʘʢ ʨʪʫʪʴ 

ʧʦʨʘʞʘʝʪ ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʳʡ ʦʨʛʘʥ. ʆʥʘ ʨʘʟʨʫʰʘʝʪ ʜʳʭʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, 

ʧʨʦʥʠʢʘʝʪ ʠ ʛʫʙʠʪ ʦʧʷʪʴ ʞʝ ʧʦʯʢʠ ʠ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ʊʘʢʞʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʨʪʫʪʠ ʥʘʨʫʰʘʝʪʩʷ ʧʠʱʝʚʘʨʝʥʠʝ. ʎʠʥʢ ʩ ʥʠʢʝʣʝʤ ʚʝʜʫʪ ʢ ʤʦʟʛʦʚʳʤ 

ʥʘʨʫʰʝʥʠʷʤ ʠ ʨʘʟʨʫʰʘʶʪ ʧʦʜʞʝʣʫʜʦʯʥʫʶ ʞʝʣʝʟʫ. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ ʩʧʦʩʦʙʥʦ ʧʦʚʨʝʜʠʪʴ ʢʠʰʝʯʥʠʢ. ɸ ʦʪ ʵʪʦʛʦ ʩʪʨʘʜʘʝʪ ʚʝʩʴ ʥʘʰ 

ʦʨʛʘʥʠʟʤ. ɺ ʛʘʣʴʚʘʥʠʯʝʩʢʦʤ ʵʣʝʤʝʥʪʝ ʩʦʜʝʨʞʠʪʩʷ ʱʝʣʦʯʴ, ʢʦʪʦʨʘʷ ʚʨʝʜʥʘ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʆʥʘ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʞʫ ʠ 

ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʦʨʛʘʥʠʟʤʘ. ɺʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʢʘʢ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʠ ʨʘʩʩʪʨʦʡʩʪʚʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ. 

ʉʨʘʟʫ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝ ʟʘʤʝʪʥʦ, ʚʝʜʴ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʜʘʪʴ ʟʥʘʪʴ ʦ ʩʝʙʝ, ʢʦʛʜʘ ʠʭ ʩʪʘʥʝʪ ʤʥʦʛʦ. 

ɺʳʙʨʦʰʝʥʥʘʷ ʚ ʤʫʩʦʨʥʦʝ ʚʝʜʨʦ ʙʘʪʘʨʝʷ - ʵʪʦ ʤʠʥʘ ʦʪʣʦʞʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ. ʂʘʢ ʪʦʣʴʢʦ ʩʪʘʢʘʥʯʠʢ ʥʘʯʥʝʪ ʨʘʟʣʘʛʘʪʴʩʷ, ʤʠʨ ʧʦʣʫʯʠʪ ʥʦʚʫʶ 

ʧʦʨʮʠʶ ʷʜʘ.  

ʋʊʀʃʀɿɸʎʀʗ ʆʊʈɸɹʆʊɸʅʅʓʍ ʕʃɽʄɽʅʊʆɺ ʇʀʊɸʅʀʗ. 

ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʩʙʦʨ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʙʘʪʘʨʝʝʢ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʩ 2008 ʛʦʜʘ. ɺ ʈʦʩʩʠʠ ʚ 2004 ʛʦʜʫ ʀʢʝʘ ʩʪʘʣʘ ʧʨʦʚʦʜʠʪʴ ʩʙʦʨ 

ʙʘʪʘʨʝʝʢ, ʥʦ ʙʳʣʘ ʚʳʥʫʞʜʝʥʘ ʧʨʝʢʨʘʪʠʪʴ ʝʛʦ. ɺ ʪʦ ʚʨʝʤʷ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʥʝ ʙʳʣʦ. ʀ ʪʦʣʴʢʦ ʣʠʰʴ ʚ 2013 ʛʦʜʫ ʛʨʫʧʧʘ ʢʦʤʧʘʥʠʡ 

ʄʝʛʘʧʦʣʠʩʨʝʩʫʨʩ ʥʘʯʘʣʘ ʧʨʠʝʤ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʙʘʪʘʨʝʝʢ. ʕʪʘ ʢʘʤʧʘʥʠʷ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʚʩʝ ʚʠʜʳ ʙʘʪʘʨʝʝʢ, ʢʨʦʤʝ ʨʪʫʪʥʳʭ, ʪʘʢ ʢʘʢ ʠʤʠ ʟʘʥʠʤʘʶʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1 ʵʪʘʧ. ʈʫʯʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʙʘʪʘʨʝʝʢ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ. ʆʪ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʟʘʚʠʩʠʪ ʤʝʪʦʜ ʧʝʨʝʨʘʙʦʪʢʠ. 

2 ʵʪʘʧ. ɼʨʦʙʣʝʥʠʝ ʠ ʤʘʛʥʠʪʥʘʷ ʩʝʧʘʨʘʮʠʷ. ʈʘʩʩʦʨʪʠʨʦʚʘʥʥʳʝ ʙʘʪʘʨʝʡʢʠ 

ʠʟʤʝʣʴʯʘʶʪ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʰʨʝʜʝʨʝ. ʇʦʩʣʝ ʧʦʤʦʱʠ ʤʘʛʥʠʪʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ ʞʝʣʝʟʥʘʷ ʦʙʦʣʦʯʢʘ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ. 

3 ʵʪʘʧ. ʇʨʦʤʳʚʢʘ ʦʪ ʵʣʝʢʪʨʦʣʠʪʘ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʤʳʚʘʝʪʩʷ ʦʪ 

ʵʣʝʢʪʨʦʣʠʪʘ, ʜʘʣʝʝ ʚʦʜʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʮʠʢʣ. 

4 ʪɻʘʧ. ʀʟʚʣʝʯʝʥʠʝ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ.  

5 ʵʪʘʧ. ʌʠʣʴʪʨʘʮʠʷ ʛʨʘʬʠʪʘ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʱʝʣʦʯʥʳʭ ʙʘʪʘʨʝʝʢ ʩʦʩʪʘʚʣʷʝʪ 94,4%, ʧʦʣʥʳʡ ʮʠʢʣ ʫʪʠʣʠʟʘʮʠʠ ʟʘʥʠʤʘʝʪ 4 

ʜʥʷ.  

ʅʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʩʣʫʞʠʚʰʠʝ ʩʚʦʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʧʦʧʘʣʠ ʥʘ 

ʧʝʨʝʨʘʙʦʪʢʫ, ʪʦʞʝ ʥʫʞʥʦ ʧʦʩʪʘʨʘʪʴʩʷ. ʉʦʙʨʘʪʴ ʙʘʪʘʨʝʡʢʠ - ʵʪʦ ʣʠʰʴ ʤʘʣʘʷ 

ʯʘʩʪʴ ʙʦʣʴʰʦʛʦ ʧʫʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ ʙʳʪʴ ʧʫʥʢʪ ʧʦ ʠʭ ʩʙʦʨʫ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝ ʙʝʩʧʣʘʪʥʳʤ. ʆʪʢʨʳʚʘʷ ʧʫʥʢʪ, ʧʨʠʜʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʧʣʘʪʠʪʴ 
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ʟʘʚʦʜʫ ʟʘ ʫʪʠʣʠʟʘʮʠʶ ʩʦʙʨʘʥʥʦʛʦ ʩʳʨʴʷ. ʊʘʢ ʞʝ ʦʧʣʘʪʠʪʴ ʟʘʪʨʘʪʳ ʧʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. ʅʦ ʟʘʯʘʩʪʫʶ ʧʨʦʭʦʜʷʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʢʮʠʠ, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʳʭ ʩʧʦʥʩʦʨʳ ʙʝʨʫʪ ʟʘʪʨʘʪʳ ʥʘ ʩʝʙʷ.  

ʉʝʡʯʘʩ, ʧʦʤʠʤʦ ʢʘʤʧʘʥʠʠ ʄʝʛʘʧʦʣʠʩʨʝʩʫʨʩ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʏʝʣʷʙʠʥʩʢʝ, ʝʱʝ ʪʨʠ ʟʘʚʦʜʘ: ñʄʝʨʢʫʨʠʡò ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, 

ñʅʘʮʠʦʥʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷò ʚ ʗʨʦʩʣʘʚʣʝ ʠ ñʉʠʙʠʨʩʢʘʷ ʨʪʫʪʥʘʷ 

ʢʦʤʧʘʥʠʷò ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ. 

ʋ ʥʘʩ ʚ ʛʦʨʦʜʝ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ ʙʘʪʘʨʝʝʢ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʢʨʫʧʥʳʭ 

ʤʘʛʘʟʠʥʘʭ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʥʝ ʪʦʣʴʢʦ, ʥʘʧʨʠʤʝʨ, ʚ ʄɺʠʜʝʦ, ʕʣʴʜʦʨʘʜʦ, 

ʃʝʥʪʘ, ʄʝʪʨʦ, ɼʅʉ, ʉʝʪʠ ʤʘʛʘʟʠʥʦʚ ñʇʣʘʥʝʪʘ ʙʘʪʝʨʝʝʢò, ʥʝʢʦʪʦʨʳʭ 

ʤʘʛʘʟʠʥʘʭ ʕʣʴʩʠʪʠ. 

ɺʓɺʆɼʓ ʇʆ ʊɽʆʈɽʊʀʏɽʉʂʆʁ ʏɸʉʊʀ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

ʀʟʫʯʠʚ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ: 

- ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʘʪʘʨʝʡʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ, ʜʝʣʷʪʩʷ ʥʘ ʨʘʟʥʳʝ ʚʠʜʳ.  

- ɹʘʪʘʨʝʡʢʘ ʥʝ ʪʘʢ ʧʨʦʩʪʘ ʠ ʙʝʟʦʙʠʜʥʘ, ʢʘʢ ʢʘʞʝʪʩʷ ʥʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ. ɺʳʢʠʜʳʚʘʷ ʚ ʦʙʳʯʥʳʡ ʙʳʪʦʚʦʡ ʤʫʩʦʨ ʵʪʦʪ ʥʝʙʦʣʴʰʦʡ ʮʠʣʠʥʜʨ, ʤʳ 

ʥʘʥʦʩʠʤ ʦʛʨʦʤʥʳʡ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʆʪ ʵʪʦʛʦ ʤʦʞʝʤ ʧʦʩʪʨʘʜʘʪʴ ʠ 

ʤʳ ʩʘʤʠ. 

- ʋʪʠʣʠʟʘʮʠʷ ʙʘʪʘʨʝʝʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʯʘʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʜʘʚʥʦ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ 

ʨʘʩʪʝʪ. 

ʇʈɸʂʊʀʏɽʉʂɸʗ ʏɸʉʊʔ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

ʇʈʆɺɽɼɽʅʀɽ ʆʇʈʆʉɸ 

ɺʤʝʩʪʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʷ ʨʝʰʠʣʘ ʧʨʦʚʝʩʪʠ ʦʧʨʦʩ ʠ ʫʟʥʘʪʴ, ʘ ʤʥʦʛʠʝ 

ʣʠ ʣʶʜʠ ʟʥʘʶʪ ʦ ʚʨʝʜʝ ʙʘʪʘʨʝʝʢ ʜʣʷ ʧʨʠʨʦʜʳ ʠ ʦʪʥʦʩʷʪ ʣʠ ʠʭ ʚ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ. ɺ ʤʦʝʤ ʦʧʨʦʩʝ ʙʳʣʦ ʚʩʝʛʦ ʪʨʠ ʚʦʧʨʦʩʘ: 

1. ɺʘʰ ʚʦʟʨʘʩʪ 

- ʄʝʥʝʝ 20 ʣʝʪ 

- 20ï30 ʣʝʪ 

- 30ï40 ʣʝʪ 

- 40-50 ʣʝʪ 

- 50-60 ʣʝʪ 

- ɹʦʣʝʝ 60 ʣʝʪ 

2. ɿʥʘʝʪʝ ʣʠ ʚʳ ʦ ʚʨʝʜʝ ʧʨʠʨʦʜʝ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ 

ʙʘʪʘʨʝʝʢ? 

     -   ɼʘ 

     -  ʅʝʪ 

3. ʆʪʥʦʩʠʪʝ ʣʠ ʚʳ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʙʘʪʘʨʝʡʢʠ ʚ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʠʭ ʩʙʦʨʘ? 

- ɼʘ 

- ʅʝʪ 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʘ ʷ ʧʦʣʫʯʠʣʘ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

ɺ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 47 ʯʝʣʦʚʝʢ. ɼʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 



 59 

 

 
ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ, ʟʥʘʶʪ ʦ ʚʨʝʜʝ ʙʘʪʘʨʝʝʢ 

ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ. ʅʦ ʦʪʥʦʩʷʪ ʙʘʪʘʨʝʡʢʠ ʚ ʧʫʥʢʪʳ ʩʙʦʨʘ ʥʝ ʚʩʝ. 

ʇʆɼɻʆʊʆɺʂɸ ʀ ʇʈʆɺɽɼɽʅʀɽ ʕʂʉʇɽʈʀʄɽʅʊɸ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʥʝ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʜʚʘ ʯʝʨʝʥʢʘ 

ʭʨʠʟʘʥʪʝʤʳ, ʛʨʫʥʪ, ʜʚʘ ʩʪʘʢʘʥʯʠʢʘ ʠ ʜʚʝ ʙʘʪʘʨʝʡʢʠ. ʉʥʘʯʘʣʘ ʯʝʨʝʥʢʠ ʥʘʜʦ 

ʙʳʣʦ ʧʦʩʪʘʚʠʪʴ ʚ ʚʦʜʫ, ʯʪʦʙʳ ʧʦʷʚʠʣʠʩʴ ʢʦʨʥʠ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʢʦʨʥʝʡ 

ʯʝʨʝʥʢʠ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʚ ʛʨʫʥʪ. ɺ ʦʜʠʥ ʠʟ ʩʪʘʢʘʥʯʠʢʦʚ ʷ ʧʦʤʝʩʪʠʣʘ ʜʚʝ 

ʙʘʪʘʨʝʡʢʠ ʠ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʷ. 

      ɼʘʪʘ ʧʦʩʘʜʢʠ 12 ʬʝʚʨʘʣʷ. 
ʥʝʜʝʣʷ  ʨʘʩʪʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʝ ʨʘʩʪʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-ʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 

ʙʘʪʘʨʝʝʢ ʚ ʧʦʯʚʝ 

1 ʥʝʜʝʣʷ (12ï

19  ʬʝʚʨʘʣʷ) 

ʈʘʩʪʝʥʠʝ ʫʢʦʨʝʥʠʣʦʩʴ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 5ʩʤ. 

ʈʘʩʪʝʥʠʝ ʫʢʦʨʝʥʠʣʦʩʴ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 5ʩʤ. 

ɹʘʪʘʨʝʡʢʠ ʥʝ 

ʠʟʤʝʥʠʣʘ ʩʚʦʡ 

ʚʥʝʰʥʠʡ ʚʠʜ. 

2 ʥʝʜʝʣʷ (20ï ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 5,5ʩʤ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 5ʩʤ. ʅʘ ʙʘʪʘʨʝʡʢʘʭ 
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27  ʬʝʚʨʘʣʷ) ʃʠʩʪʴʷ ʥʝ ʚʷʥʫʪ, 

ʩʦʯʥʳʝ. 

ʃʠʩʪʴʷ ʩʪʘʣʠ ʥʝʤʥʦʛʦ 

ʚʷʥʫʪʴ. 

ʧʦʷʚʠʣʘʩʴ 

ʨʞʘʚʯʠʥʘ. 

3 ʥʝʜʝʣʷ (28 

ʬʝʚʨʘʣʷ-6 

ʤʘʨʪʘ) 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 6,5ʩʤ. 

ʇʦʷʚʠʣʠʩʴ ʜʚʘ ʥʦʚʳʭ 

ʣʠʩʪʘ. ʃʠʩʪʴʷ ʥʝʤʥʦʛʦ 

ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʨʘʟʤʝʨʝ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 5,5ʩʤ. 

ʃʠʩʪʴʷ ʪʘʢʞʝ ʦʩʪʘʶʪʩʷ 

ʚʷʣʳʤʠ.  

ʈʞʘʚʯʠʥʳ 

ʩʪʘʣʦ ʙʦʣʴʰʝ. 

ʂʦʨʧʫʩ ʩʪʘʣ 

ʥʝʤʥʦʛʦ 

ʨʘʟʜʫʪʳʤ. 

4 ʥʝʜʝʣʷ (7-14 

ʤʘʨʪʘ) 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 9ʩʤ. 

ʇʦʷʚʠʣʠʩʴ ʥʦʚʳʝ 

ʣʠʩʪʴʷ, ʩʪʝʙʝʣʴ 

ʨʘʩʪʝʥʠʷ ʩʪʘʣ ʪʦʣʱʝ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 6,8ʩʤ. 

ʃʠʩʪʴʷ ʪʘʢʠʝ ʞʝ ʚʷʣʳʝ, 

ʥʦ ʧʦʷʚʠʣʩʷ ʦʜʠʥ 

ʥʦʚʳʡ ʥʝʙʦʣʴʰʦʡ ʣʠʩʪ. 

ʉʪʝʙʝʣʴ ʪʦʥʢʠʡ, ʩʪʘʣ 

ʥʝʤʥʦʛʦ ʠʟʛʠʙʘʪʴʩʷ. 

ʀʟ ʙʘʪʘʨʝʝʢ 

ʩʪʘʣʦ 

ʚʳʜʝʣʷʪʴʩʷ 

ʚʝʱʝʩʪʚʦ, 

ʧʦʭʦʞʝʝ ʥʘ 

ʩʦʣʴ. 

5 ʥʝʜʝʣʷ (15-22 

ʤʘʨʪʘ) 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 12ʩʤ. 

ʇʦʷʚʠʣʠʩʴ ʝʱʸ ʜʚʘ 

ʥʦʚʳʭ ʣʠʩʪʘ. ʉʪʝʙʝʣʴ 

ʙʦʣʝʝ ʪʦʣʩʪʳʤ. ʂʦʨʥʠ 

ʨʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʚʠʜʥʳ 

ʯʝʨʝʟ ʧʨʦʟʨʘʯʥʳʡ 

ʩʪʘʢʘʥʯʠʢ. 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 7ʩʤ. 

ʃʠʩʪʴʷ ʪʘʢʠʝ ʞʝ ʚʷʣʳʝ. 

ʉʪʝʙʝʣʴ ʪʦʥʢʠʡ, ʩʪʘʣ 

ʝʱʸ ʙʦʣʴʰʝ ʠʟʛʠʙʘʪʴʩʷ. 

ʂʦʨʥʠ ʥʝ ʚʠʜʥʦ ʯʝʨʝʟ 

ʧʨʦʟʨʘʯʥʳʡ ʩʪʘʢʘʥʯʠʢ.  

ʈʞʘʚʯʠʥʳ 

ʤʥʦʛʦ. ʂʦʨʧʫʩ 

ʨʘʟʜʫʚʘʝʪʩʷ. 

ɺʝʱʝʩʪʚʘ ʩʪʘʣʦ 

ʚʳʜʝʣʷʪʴʩʷ 

ʙʦʣʴʰʝ. 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷ ʫʚʠʜʝʣʘ, ʯʪʦ ʙʘʪʘʨʝʡʢʠ ʥʘʯʠʥʘʶʪ 

ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʪʴʩʷ ʠ ʚʳʜʝʣʷʪʴ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʫ. ʈʘʩʪʝʥʠʷ 

ʟʘʤʝʜʣʷʶʪ ʨʦʩʪ, ʩʪʘʥʦʚʷʪʩʷ ʚʷʣʳʤʠ, ʢʦʨʥʠ ʧʣʦʭʦ ʨʘʟʚʠʚʘʶʪʩʷ.  

ɺʓɺʆɼʓ ʇʆ ʇʈɸʂʊʀʏɽʉʂʆʁ ʏɸʉʊʀ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʷ ʫʟʥʘʣʘ, ʯʪʦ ʤʥʦʛʠʝ ʣʶʜʠ ʟʥʘʶʪ ʦ ʚʨʝʜʝ ʙʘʪʘʨʝʝʢ, ʥʦ 

ʥʝ ʚʩʝ ʠʭ ʦʪʥʦʩʷʪ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ. ʗ ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ 

ʫʚʠʜʝʣʘ, ʥʘ ʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʧʨʦʭʦʜʠʪ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʙʘʪʘʨʝʝʢ ʠ ʢʘʢʦʡ 

ʚʨʝʜ ʦʥʠ ʥʘʥʦʩʷʪ ʧʨʠʨʦʜʝ. ʈʘʩʪʝʥʠʷ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʤʝʜʣʷʶʪ ʩʚʦʡ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ, ʩʪʘʥʦʚʷʪʩʷ ʩʣʘʙʳʤʠ ʠ ʙʣʠʟʢʠ ʢ ʛʠʙʝʣʠ.  

ʗ ʜʫʤʘʶ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʣʶʜʝʡ ʦʪʥʦʩʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʙʘʪʘʨʝʡʢʠ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʥʘʜʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʧʦʢʘʟʳʚʘʪʴ ʠ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦ ʚʨʝʜʝ, ʢʦʪʦʨʳʡ ʦʥʠ ʥʝʩʫʪ. 

ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʥʪʝʡʥʝʨʳ ʥʝ ʪʦʣʴʢʦ ʚ ʢʨʫʧʥʳʭ ʤʘʛʘʟʠʥʘʭ, ʥʦ ʠ ʚ ʪʘʢʠʭ 

ʤʝʩʪʘʭ, ʯʪʦʙʳ ʣʶʜʷʤ ʙʳʣʦ ʫʜʦʙʥʦ ʦʪʥʦʩʠʪʴ ʠʭ ʧʦ ʧʫʪʠ ʢʫʜʘ-ʣʠʙʦ. ɽʱʸ 

ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʜʘʯʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʙʘʪʘʨʝʝʢ ʣʶʜʠ ʧʦʣʫʯʘʣʠ ʩʢʠʜʢʫ ʥʘ ʧʦʢʫʧʢʫ ʥʦʚʳʭ.  

ʂʘʞʜʳʡ ʤʦʞʝʪ ʚʥʝʩʪʠ ʩʚʦʡ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʙʦʨʴʙʫ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʧʦʯʚʳ, ʣʠʰʴ ʩʜʘʚ ʦʜʥʫ ʤʘʣʝʥʴʢʫʶ ʙʘʪʘʨʝʡʢʫ. ʊʦʣʴʢʦ ʚ ʥʘʰʠʭ ʨʫʢʘʭ ʞʠʟʥʴ 

ʥʘʰʘ ʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʃʀʊɽʈɸʊʋʈʓ. 

1. htths://batareykaa.ru 

2. htths://eco2eco.ru 

3. htths://ria.ru 

4. htths://2gis.ru 

5. htths://regionvtormet.ru 
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6. ɽ.ɸ. ʂʨʠʢʩʫʥʦʚ, ɺ.ɺ. ʇʘʩʝʯʥʠʢ, ɸ.ʇ. ʉʠʜʦʨʠʥ ñʕʢʦʣʦʛʠʷ 9 

ʢʣʘʩʩò, ɼʨʦʬʘ, 1997. 

7. ʖ.ʃ. ʍʦʪʫʥʮʝʚ ñʕʢʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴò, 

ɸʢʘʜʝʤʠʷ, 2002. 

 

 

ʀɿʋʏɽʅʀɽ ʂɸʏɽʉʊɺɸ ʈʆɼʅʀʂʆɺʆʁ ɺʆɼʓ ʀ ʉʆʉʊɸɺʃɽʅʀɽ 

ʇɸʉʇʆʈʊɸ ʈʆɼʅʀʂɸ 

ʐʝʜʠʩ ʇʦʣʠʥʘ ʀʣʴʠʥʠʯʥʘ, 

ʗʨʣʳʢʦʚʘ ɸʥʥʘ ʄʠʭʘʡʣʦʚʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʟʥʝʮʦʚʘ ɽ. ɸ. 

ʛ. ɸʯʠʥʩʢ 

ɺʦʟʨʦʩʰʠʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʨʦʜʥʠʢʘʤ ʟʘʢʦʥʦʤʝʨʝʥ. 

ʈʦʜʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʳʭʦʜʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ ʨʝʢ, ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʣʴʝʬʘ, ʩʥʘʙʞʘʶʪ 

ʨʘʩʪʝʥʠʷ ʚʣʘʛʦʡ.  

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʟʘʛʨʷʟʥʝʥʳ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ 

ʧʦʯʚʫ, ʚʦʜʘ ʦʙʦʛʘʱʘʝʪʩʷ ʫʛʣʝʢʠʩʣʦʪʦʡ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʧʦʵʪʦʤʫ ʥʝʨʝʜʢʦ ʦʙʣʘʜʘʝʪ ʮʝʣʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ 

ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ. [3] 

ɺʦʜʘ, ʢʦʪʦʨʫʶ ʤ  rʠʩʧʦʣʴʟʫʝʤ ʝʞʝʜʥʝʚʥʦ, ʛʨʫʥʪʦʚʘʷ. ʀ ʦʪ ʪʦʛʦ, ʢʘʢʦʝ 

ʢʘʯʝʩʪʚʦ ʫ ʚʦʜʳ ʟʘʚʠʩʠʪ ʦʯʝʥʴ ʤʥʦʛʦʝ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ï 

ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ - ʜʘʚʥʦ ʧʝʨʝʰʣʘ ʚ ʬʘʟʫ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʯʝʣʦʚʝʯʝʩʪʚʘ.  [4] 

ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʦ ʧʦʣʴʟʝ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʜʦʩʪʘʪʦʯʥʦ, 

ʥʘʩʝʣʝʥʠʝ ʟʘʙʳʚʘʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʩʘʜʢʘʤʠ, 

ʥʝʩʫʱʠʤʠ ʘʪʤʦʩʬʝʨʥʳʝ ʚʳʙʨʦʩʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʷʜʦʭʠʤʠʢʘʪʘʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʩ ʧʦʣʝʡ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʧʦʩʝʣʢʘ ʅʘʛʦʨʥʦʚʦ 

ʠ ʉʅʊ çʈʦʜʥʠʯʦʢè. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʙʳʣʠ ʚʳʜʚʠʥʫʪʳ ʟʘʜʘʯʠ:  

1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʦʜʥʠʢʘʭ ɸʯʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

2. ʀʟʫʯʠʪʴ ʠ ʦʩʚʦʠʪʴ ʤʝʪʦʜʠʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʪʨʝʙʦʚʘʥʠʷ 

ʉʘʥʇʠʅ. 

3. ʆʧʳʪʥʳʤ ʧʫʪʸʤ ʧʨʦʚʝʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʜʥʠʢʦʚ. 

4. ʇʨʠ ʧʦʤʦʱʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ 
ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ. 

5. ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʧʨʦʚʝʩʪʠ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ. 

6. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨʘʟʥʳʭ ʦʙʨʘʟʮʦʚ. 

7. ʉʦʩʪʘʚʠʪʴ ʧʘʩʧʦʨʪ ʠʟʫʯʝʥʥʳʭ ʨʦʜʥʠʢʦʚ.   
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ɻʠʧʦʪʝʟʘ: ʧʨʠʩʪʫʧʘʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ 

ʥʘʥʝʩʪʠ ʚʨʝʜ ʦʨʛʘʥʠʟʤʫ. 

    ʅʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʦʜʥʦ-ʩʘʥʠʪʘʨʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. ʂ ʥʠʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ï ɻʆʉʊ 2874, ɻʆʉʊ 24902, ɻʆʉʊ 17.1.3.03, ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ 

ʦʭʨʘʥʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʉʅʠʇ ˉ 4630 ʠ 

ʜʨ. ʉʨʝʜʠ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʨʝʜʥʦʩʪʠ ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʩʘʥʠʪʘʨʥʦ-ʪʦʢʩʠʢʦ-ʣʦʛʠʯʝʩʢʠʝ 

ʠʣʠ ʦʙʱʝʩʘʥʠʪʘʨʥʳʝ. [7] 

ʊʘʙʣʠʮʘ 1 ï ʊʨʝʙʦʚʘʥʠʷ ʠ ʥʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ 
ʇʦʢʘʟʘʪʝʣʠ. ʊʨʝʙʦʚʘʥʠʷ ʠ ʥʦʨʤʘʪʠʚʳ. 

ʇʣʘʚʘʶʱʠʝ 

ʧʨʠʤʝʩʠ 

(ʚʝʱʝʩʪʚʘ). 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʝʤʘ ʥʝ ʜʦʣʞʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʧʣʘʚʘʶʱʠʝ 

ʧʣʝʥʢʠ, ʧʷʪʥʘ ʤʠʥʝʨʘʣʦʚ, ʤʘʩʝʣ ʠ ʩʢʦʧʣʝʥʠʷ ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ. 

ɿʘʧʘʭʠ, ʧʨʠʚʢʫʩ ɺʦʜʘ ʥʝ ʜʦʣʞʥʘ ʧʨʠʦʙʨʝʪʘʪʴ ʟʘʧʘʭʠ ʠ ʧʨʠʚʢʫʩʳ ʙʦʣʝʝ 2 ʙʘʣʣʦʚ, 

ʦʙʥʘʨʫʞʠʚʘʶʱʠʝʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʠʣʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʭʣʦʨʠʨʦʚʘʥʠʠ. 

ʆʢʨʘʩʢʘ. ʅʝ ʜʦʣʞʥʘ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʚ ʩʪʦʣʙʮʝ ʚʳʩʦʪʦʡ 20 ʩʤ. 

ʈʝʘʢʮʠʷ (ʨʅ). ʅʝ ʜʦʣʞʥʘ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣ ʨʅ 6,5-8,5. 

ʄʠʥʝʨʘʣʴʥʳʡ 

ʩʦʩʪʘʚ 

ʅʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʧʦ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ 100 ʤʛ/ʣ ʚ ʪ.ʯ. ʩ 1-350 ʤʛ/ʣ ʠ 

804 - 500 ʤʛ/ʣ. 

ɹʠʦʭʠʤʠʯʝʩʢʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʢʠʩʣʦʨʦʜʝ. 

ʇʦʣʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚʦʜʳ ʧʨʠ 20Áʉ ʥʝ ʙʦʣʝʝ 3 ʤʛ/ʣ. 

ɹʘʢʪʝʨʠʘʣʴʥʳʡ 

ʩʦʩʪʘʚ. 

ɺʦʜʘ ʥʝ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʏʠʩʣʦ 

ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ ʥʝ ʙʦʣʝʝ 10 000 ʚ/ʣ. 

ʊʦʢʩʠʯʝʩʢʠʝ 

ʭʠʤʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ. 

ʅʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʚʦʜʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʨʝʚʳʰʘʶʱʠʭ 

ʥʦʨʤʘʪʠʚʳ. 

ʂ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʮʚʝʪʥʦʩʪʴ, ʤʫʪʥʦʩʪʴ 

(ʧʨʦʟʨʘʯʥʦʩʪʴ), ʟʘʧʘʭ, ʚʢʫʩ ʠ ʧʨʠʚʢʫʩ, ʧʝʥʠʩʪʦʩʪʴ. [5] 

ɿʘʙʦʨ ʧʨʦʙ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʧʨʦʚʝʣʠ ʚ ʧʦʩʝʣʢʝ ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) ʠ 

ʉʅʊ (ʩʘʜʦʚʦʤ ʥʝʢʦʤʤʝʨʯʝʩʢʦʤ ʪʦʚʘʨʠʱʝʩʪʚʝ) çʈʦʜʥʠʯʦʢè.  

ʈʠʩʫʥʦʢ 1 ï ɿʘʙʦʨ ʧʨʦʙ 

ʈʦʜʥʠʢ ˉ1 ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) ʈʦʜʥʠʢ ˉ2 ʉʅʊ çʈʦʜʥʠʯʦʢè 
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ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʥʘʰʝʡ ʨʘʙʦʪʳ ʧʦʜʭʦʜʠʪ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʜʥʠʢʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʚʝʪʩʢʦʛʦ 

ʛʠʜʨʦʛʝʦʣʦʛʘ ɸ. ʄ. ʆʚʯʠʥʥʠʢʦʚʘ.  

 

 

 

 

ʊʘʙʣʠʮʘ 2 ï ɻʠʜʨʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʜʥʠʢʘ 
ʇʨʠʟʥʘʢʠ ʈʦʜʥʠʢ ˉ1 

ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) 

ʈʦʜʥʠʢ ˉ2 

ʉʅʊ çʈʦʜʥʠʯʦʢè 

ʍʘʨʘʢʪʝʨ ʚʳʭʦʜʘ 

ʠʩʪʦʯʥʠʢʘ 

ʉʧʦʢʦʡʥʦ ʉʧʦʢʦʡʥʦ 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʞʠʤʘ 

ʨʦʜʥʠʢʘ 

ʇʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ ʇʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ 

ʀʟ ʢʘʢʠʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʚʳʪʝʢʘʝʪ 

400ʤʤ ʯʝʨʥʦʟʝʤ, ʩʫʛʣʠʥʦʢ. 400-500ʤʤ ʯʝʨʥʦʟʝʤ, 

ʩʫʛʣʠʥʦʢ, ʛʣʠʥʘ 

ʂʫʜʘ ʪʝʯʝʪ ʚʦʜʘ 

ʠʩʪʦʯʥʠʢʘ 

ʚ ʦʟ. ʂʘʥʦʥʝʨʦʚʩʢʦʝ, 

ʩʦʦʙʱʘʝʪʩʷ ʩ ʨʝʢʦʡ ʏʫʣʳʤ 

ʚ ʨ. ʏʫʣʳʤ 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʚʙʣʠʟʠ ʨʦʜʥʠʢʘ 

ɼʝʨʝʚʴʷ (ʙʝʨʝʟʘ, ʝʣʴ, 

ʣʠʩʪʚʝʥʥʠʮʘ), ʤʭʠ ʠ ʪʨʘʚʳ 

ɼʝʨʝʚʴʷ (ʙʝʨʝʟʘ, ʦʩʠʥʘ, ʩʦʩʥʘ 

ʩʠʙʠʨʩʢʘʷ), ʤʭʠ ʠ ʪʨʘʚʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʦʜʥʠʢʘ 

ɼʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ ɼʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ 

ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ 

ʨʦʜʥʠʢʘ 

ɹʝʩʝʜʢʘ, ʘʣʶʤʠʥʠʝʚʘʷ ʪʨʫʙʘ, 

ʨʝʰʝʪʢʘ, ʙʨʫʩʯʘʪʢʘ, ʦʛʨʘʜʘ, 

ʢʣʫʤʙʳ. 

ɸʣʶʤʠʥʠʝʚʘʷ ʪʨʫʙʘ, ʢʘʤʝʥʴ, 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʦʜʜʦʥ, 

ʩʢʘʤʝʡʢʘ, ʫʨʥʘ ʜʣʷ ʤʫʩʦʨʘ, 

ʜʦʩʢʘ ʜʣʷ ʦʙʲʷʚʣʝʥʠʡ, 

ʪʘʙʣʠʯʢʘ. 

ʀʟʫʯʠʚ ʣʠʪʝʨʘʪʫʨʫ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʈʫʜʘʢʦʚʩʢʦʡ 

ɽ.ɺ. ʠ ɼʠʜʝʥʢʦ ɻ.ɺ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çɼʝʣʘʡè 
ʃʠʮʝʷ ˉ1. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ ʙʳʣ ʚʟʷʪ ʩʪʝʢʣʷʥʥʳʡ ʩʦʩʫʜ ʠ ʣʠʩʪ 

ʙʝʣʦʡ ʙʫʤʘʛʠ. ɺ ʩʦʩʫʜ ʥʘʙʨʘʣʠ ʚʦʜʫ ʜʦ ʚʳʩʦʪʳ 15-20 ʩʤ ʠ ʥʘ ʙʝʣʦʤ ʬʦʥʝ 

ʙʫʤʘʛʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʙʦʢʦʚʦʤ ʦʩʚʝʱʝʥʠʠ (ʜʥʝʚʥʦʤ, ʠʩʢʫʩʩʪʚʝʥʥʦʤ) 

ʦʧʨʝʜʝʣʠʣʠ ʮʚʝʪ ʚʦʜʳ. ʈʝʟʫʣʴʪʘʪ ʩʨʘʚʥʠʣʠ ʩ ʪʘʙʣʠʮʝʡ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ ˉ1, 

ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʥʘ ʧʦ ɻʆʉʊ 3351.  

 

 

 

 

ʊʘʙʣʠʮʘ 3 ï ʎʚʝʪʥʦʩʪʴ ʚʦʜʳ 
ʉʣʘʙʦ-ʞʝʣʪʦʚʘʪʘʷ ʂʦʨʠʯʥʝʚʘʪʘʷ 

ʉʚʝʪʣʦ-ʞʝʣʪʦʚʘʪʘ ̫ ʂʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʘʪʘʷ 

ɾʝʣʪʘʷ ɹʝʩʮʚʝʪʥʘʷ 

ʀʥʪʝʥʩʠʚʥʦ-ʞʝʣʪʘʷ   

ɺʦʜʘ ʠ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʦʙʨʘʟʮʘʭ - ʙʝʩʮʚʝʪʥʘ. 

ʈʠʩʫʥʦʢ 2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ 
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ʈʦʜʥʠʢ ˉ1  ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) ʈʦʜʥʠʢ ˉ2 ʉʅʊ çʈʦʜʥʠʯʦʢè 

    
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʜʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʉʥʝʣʣʝʥʘ: 

ʚʟʷʣʠ ʧʨʦʟʨʘʯʥʳʡ ʤʝʨʥʳʡ ʮʠʣʠʥʜʨ ʩ ʧʣʦʩʢʠʤ ʜʥʦʤ, ʚ ʢʦʪʦʨʳʡ ʥʘʣʠʣʠ ʚʦʜʫ. 

ʇʦʜʣʦʞʠʣʠ ʧʦʜ ʮʠʣʠʥʜʨ ʨʘʩʩʪʦʷʥʠʝ 4ʩʤ ʦʪ ʜʥʘ ʰʨʠʬʪ, ʚʳʩʦʪʘ ʙʫʢʚ ʢʦʪʦʨʦʛʦ 

2ʤʤ, ʘ ʪʦʣʱʠʥʘ ʣʠʥʠʠ ʙʫʢʚ 0,5ʤʤ ʠ ʩʣʠʚʘʣʠ ʚʦʜʫ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʚʝʨʭʫ 

ʯʝʨʝʟ ʩʣʦʡ ʚʦʜʳ ʥʝ ʩʪʘʣ ʚʠʜʝʥ ʵʪʦʪ ʰʨʠʬʪ.  ʀʟʤʝʨʠʚ ʚʳʩʦʪʫ ʩʪʦʣʙʘ 

ʦʩʪʘʚʰʝʡʩʷ ʚʦʜʳ ʣʠʥʝʡʢʦʡ, ʚʳʨʘʟʠʣʠ ʩʪʝʧʝʥʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚ ʩʤ. ʏʝʤ 

ʙʦʣʴʰʝ ʚʳʩʦʪʘ ʩʪʦʣʙʘ, ʪʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ ʧʨʦʟʨʘʯʥʦʩʪʠ (35 ʩʤ.). 

ʈʠʩʫʥʦʢ 3 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʈʦʜʥʠʢ ˉ1  ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) ʈʦʜʥʠʢ ˉ2 ʉʅʊ çʈʦʜʥʠʯʦʢè 

    

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʘʭʘ ʦʮʝʥʠʚʘʶʪ ʧʦ 5ïʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ 

ʪʘʙʣʠʮʝ 4 (ɻʆʉʊ 3351).  ɼʣʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʜʦʧʫʩʢʘʝʪʩʷ ʟʘʧʘʭ ʥʝ ʙʦʣʝʝ 2 

ʙʘʣʣʦʚ. 

ʊʘʙʣʠʮʘ 4 ï ʍʘʨʘʢʪʝʨ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʘʭʘ 

ɽʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʀʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: 

ï ʟʝʤʣʠʩʪʳʡ 

ï ʛʥʠʣʦʩʪʥʳʡ 

ï ʧʣʝʩʥʝʚʳʡ 

ï ʪʦʨʬʷʥʦʡ 

ï ʪʨʘʚʷʥʠʩʪʳʡ ʠ ʜʨ.  

ï ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

   (ʙʝʥʟʠʥʦʚʳʡ ʠ ʜʨ.) 

ï ʭʣʦʨʥʳʡ 

ï ʫʢʩʫʩʥʳʡ 

ï ʬʝʥʦʣʴʥʳʡ ʠ ʜʨ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʷʣʠ ʧʨʦʙʠʨʢʫ ʩ ʧʨʦʙʢʦʡ. ɿʘʧʦʣʥʠʣʠ ʧʨʦʙʠʨʢʫ ʚʦʜʦʡ 

ʥʘ 1/3 ʦʙʲʝʤʘ ʠ ʟʘʢʨʳʣʠ ʧʨʦʙʢʦʡ. ɺʟʙʦʣʪʘʣʠ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ 

ʚʨʘʱʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʨʫʢʠ. ʆʪʢʨʳʣʠ ʧʨʦʙʠʨʢʫ ʠ ʩʨʘʟʫ ʞʝ ʦʧʨʝʜʝʣʠʣʠ 

ʭʘʨʘʢʪʝʨ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʘʭʘ, ʚʜʳʭʘʷ ʚʦʟʜʫʭ. ɺʦʟʜʫʭ ʚʜʳʭʘʣʠ ʦʩʪʦʨʦʞʥʦ, 

ʥʝ ʜʦʧʫʩʢʘʷ ʛʣʫʙʦʢʠʭ ʚʜʦʭʦʚ.  ʇʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʥʠ ʚ ʦʜʥʦʡ ʠʟ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʧʘʭʘ 

ʨʘʚʥʦ ʥʫʣʶ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʢʫʩʘ ʠ ʧʨʠʚʢʫʩʘ ʦʮʝʥʠʚʘʶʪ ʧʦ 5-ʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ (ɻʆʉʊ 3351). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʢʫʩʘ ʠ ʧʨʠʚʢʫʩʘ ʘʥʘʣʠʟʠʨʫʝʤʫʶ ʚʦʜʫ ʥʘʙʠʨʘʣʠ ʚ 

ʨʦʪ ʠ ʟʘʜʝʨʞʠʚʘʣʠ ʥʘ 3ï5 ʩʝʢ, ʥʝ ʧʨʦʛʣʘʪʳʚʘʷ. ɼʣʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ 

ʜʦʧʫʩʢʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʢʫʩʘ ʠ ʧʨʠʚʢʫʩʘ ʥʝ ʙʦʣʝʝ 2 ʙʘʣʣʦʚ. ɺ 
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ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʠ ʚ ʦʜʥʦʡ ʧʨʦʙʝ ʚʢʫʩ ʥʝ ʦʱʫʱʘʣʩʷ. ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʢʫʩʘ ʠ ʧʨʠʚʢʫʩʘ ʨʘʚʥʦ ʥʫʣʶ.  

 ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʙʠʪʘ ʨʦʜʥʠʢʘ. ɼʝʙʠʪ ï ʵʪʦ ʨʘʩʭʦʜ ʚʦʜʳ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʝʤʢʦʩʪʠ ʩ ʠʟʚʝʩʪʥʳʤ 

ʦʙʲʝʤʦʤ ʠ ʩʝʢʫʥʜʦʤʝʨʦʤ. ɹʝʨʝʤ ʝʤʢʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʚʝʜʨʦ ʦʙʲʝʤʦʤ 10 

ʣʠʪʨʦʚ), ʟʘʩʝʢʘʝʤ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʦʥʦ ʥʘʧʦʣʥʷʝʪʩʷ. ɺʳʯʠʩʣʷʝʤ ʜʝʙʠʪ 

ʠʩʪʦʯʥʠʢʘ ʧʦ ʬʦʨʤʫʣʝ: V\t=ɼ. ɼʘʣʝʝ ʚʳʯʠʩʣʷʝʤ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʤ ʨʘʩʭʦʜ ʚʦʜʳ ʟʘ ʯʘʩ, ʟʘ ʩʫʪʢʠ. V- ʦʙʲʸʤ ʚʦʜʳ, t- ʚʨʝʤʷ, ɼ- ʜʝʙʝʪ 

ʠʩʪʦʯʥʠʢʘ. 

ʊʘʙʣʠʮʘ 5 ï ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʙʠʪʘ 
ʈʦʜʥʠʢ ˉ1  ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) ʈʦʜʥʠʢ ˉ2 ʉʅʊ çʈʦʜʥʠʯʦʢè 

50 ʩʝʢ ï 10ʣ 

60*10/50=12ʣ. ʟʘ 1ʤʠʥ 

12ʣ*60 ʤʠʥ= 720ʣ ʟʘ 1 ʯʘʩ 

 63 ʩʝʢ - 10ʣ 

60*10/63=9,52ʣ. ʟʘ 1 ʤʠʥ. 

9,52ʣ.*60 ʤʠʥ= 571,2 ʣ ʟʘ 1 ʯʘʩ 

ʊʘʙʣʠʮʘ 6 - ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʜʳ 
ʇʨʠʟʥʘʢʠ ʈʦʜʥʠʢ ˉ1  ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) ʈʦʜʥʠʢ ˉ2 ʉʅʊ 

çʈʦʜʥʠʯʦʢè 

ʎʚʝʪ ɹʝʩʮʚʝʪʥʳʡ ɹʝʩʮʚʝʪʥʳʡ 

ʇʨʦʟʨʘʯʥʦʩʪʴ ɹʦʣʝʝ 35 ʩʤ ɹʦʣʝʝ 35 ʩʤ 

ɿʘʧʘʭ ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɺʢʫʩ ʠ ʧʨʠʚʢʫʩ ʅʝ ʦʱʫʱʘʝʪʩʷ ʅʝ ʦʱʫʱʘʝʪʩʷ 

ɼʝʙʠʪ ʨʦʜʥʠʢʘ 12 ʣ. ʟʘ 1 ʤʠʥ. 9,52 ʣ. ʟʘ 1 ʤʠʥ. 

ʈʠʩʫʥʦʢ 4 ï ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʙʠʪʘ ʨʦʜʥʠʢʘ 

ʈʦʜʥʠʢ ˉ1  ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) ʈʦʜʥʠʢ ˉ2 ʉʅʊ çʈʦʜʥʠʯʦʢè 

    

ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʤʝʪʦʜʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʠʪʴʝʚʘʷ ʚʦʜʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʝʡʪʨʘʣʴʥʫʶ ʨʝʘʢʮʠʶ (pH ï ʦʢʦʣʦ 7). 

ɿʥʘʯʝʥʠʝ pH ʚʦʜʳ ʚʦʜʦʝʤʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 6,5-8,5. pH ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʝ ʤʳ ʦʮʝʥʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʏʠʩʪʘʷ ʚʦʜʘ, ʩʨʘʚʥʠʚʘʷ ʝʸ ʦʢʨʘʩʢʫ ʩʦ ʰʢʘʣʦʡ. 

pH ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʳ 9 ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʥʦʨʤʳ ʨʝʘʢʮʠʠ ʚ ʧʦʩʝʣʢʝ 

ʅʘʛʦʨʥʦʚʦ, ʚ ʉʅʊ çʈʦʜʥʠʯʦʢè - pH 8 ʥʦʨʤʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. ɺ ʧʨʦʙʠʨʢʫ 

ʥʘʣʠʣʠ ʚʦʜʳ ʠ ʜʦʙʘʚʠʣʠ ʨʘʩʪʚʦʨ ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ (ʤʘʨʛʘʥʮʦʚʢʠ). ɽʩʣʠ 

ʦʢʨʘʩʢʘ ʦʩʪʘʥʝʪʩʷ ʧʨʝʞʥʝʡ, ʪʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʥʝ ʩʦʜʝʨʞʠʪʩʷ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ʈʠʩʫʥʦʢ 5 ï ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. 

ʈʦʜʥʠʢ ˉ1  ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) ʈʦʜʥʠʢ ˉ2 ʉʅʊ çʈʦʜʥʠʯʦʢè 
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  ʆʧʨʝʜʝʣʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ ʧʦ ʤʳʣʴʥʦʩʪʠ. 

ʅʘʣʠʣʠ ʚʦʜʫ ʦʙʲʝʤʦʤ 150 ʤʣ ʠ ʜʦʙʘʚʠʣʠ ʥʝʤʥʦʛʦ ʤʳʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʟʘʪʝʤ ʭʦʨʦʰʝʥʴʢʦ ʚʟʙʦʣʪʘʣʠ. ɺ ʞʝʩʪʢʦʡ ʚʦʜʝ ʤʳʣʴʥʘʷ ʧʝʥʘ ʧʦʯʪʠ ʥʝ 

ʦʙʨʘʟʫʝʪʩʷ, ʘ ʚ ʤʷʛʢʦʡ ʙʫʜʝʪ ʤʥʦʛʦ. ʈʦʜʥʠʢʦʚʘʷ ʚʦʜʘ ʠʟ ʧʦʩʝʣʢʘ ʅʘʛʦʨʥʦʚʦ 

ʙʦʣʝʝ ʤʷʛʢʘʷ, ʧʝʥʳ ʦʙʨʘʟʦʚʘʣʦʩʴ ʙʦʣʴʰʝ. 

ɾʝʩʪʢʦʩʪʴ ʚʦʜʳ GH ʤʳ ʦʮʝʥʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʏʠʩʪʘʷ ʚʦʜʘ, ʚ ʦʙʦʠʭ 

ʦʙʨʘʟʮʘʭ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ. ʅʦʨʤʘ 3,2-7. 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʘ, ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ ʠʤʝʝʪ ʥʫʣʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ. 

ʊʘʙʣʠʮʘ 7 - ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 
ʇʨʠʟʥʘʢʠ ʈʦʜʥʠʢ ˉ1  ʅʘʛʦʨʥʦʚʦ 

(ʋʯʭʦʟ) 

ʈʦʜʥʠʢ ˉ2 ʉʅʊ 

çʈʦʜʥʠʯʦʢè 

ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ- ʨʅ 9 8 

ʅʘʣʠʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʅʝ ʠʤʝʝʪʩʷ ʅʝ ʠʤʝʝʪʩʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʧʦ ʤʳʣʴʥʦʩʪʠ ɽʩʪʴ ʧʝʥʘ ʄʘʣʦ ʧʝʥʳ 

 
ʇʘʩʧʦʨʪ ʨʦʜʥʠʢʘ ʧʦʩʝʣʢʘ ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ɸʯʠʥʩʢʠʡ ʨʘʡʦʥ, 

ʧʦʩʝʣʦʢ ʅʘʛʦʨʥʦʚʦ (ʋʯʭʦʟ) 

ʍʘʨʘʢʪʝʨ ʚʳʭʦʜʘ ʠʩʪʦʯʥʠʢʘ ʉʧʦʢʦʡʥʦ 

ʈʝʞʠʤ ʨʦʜʥʠʢʘ ʇʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʘʩʪʘ 400ʤʤ ʯʝʨʥʦʟʝʤ, ʩʫʛʣʠʥʦʢ. 

ɺʦʜʘ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʦʧʘʜʘʝʪ ʚ  ʦʟ. ʂʘʥʦʥʝʨʦʚʩʢʦʝ, ʩʦʦʙʱʘʝʪʩʷ ʩ ʨʝʢʦʡ 

ʏʫʣʳʤ 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ɼʝʨʝʚʴʷ (ʙʝʨʝʟʘ, ʝʣʴ, ʣʠʩʪʚʝʥʥʠʮʘ), ʤʭʠ ʠ 

ʪʨʘʚʳ 

ʉʦʩʪʦʷʥʠʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʨʦʜʥʠʢʘ ɹʝʩʝʜʢʘ, ʘʣʶʤʠʥʠʝʚʘʷ ʪʨʫʙʘ, ʨʝʰʝʪʢʘ, 

ʙʨʫʩʯʘʪʢʘ, ʦʛʨʘʜʘ, ʢʣʫʤʙʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʜʥʠʢʘ ɼʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ 

ɼʝʙʠʪ ʨʦʜʥʠʢʘ 9,52 ʣ. ʟʘ 1 ʤʠʥ. 

ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʳ 

ʎʚʝʪʥʦʩʪʴ ɹʝʩʮʚʝʪʥʳʡ 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ɹʦʣʝʝ 35 ʩʤ 

ɿʘʧʘʭ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɺʢʫʩ ʅʝ ʦʱʫʱʘʝʪʩʷ 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɺʦʜʘ ʧʦ ʞʝʩʪʢʦʩʪʠ GH ʄʷʛʢʘʷ 

ɿʥʘʯʝʥʠʝ pH 9 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʘ, ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

 
ʇʘʩʧʦʨʪ ʨʦʜʥʠʢʘ ʉʅʊ (ʩʘʜʦʚʦʝ ʥʝʢʦʤʤʝʨʯʝʩʢʦʝ ʪʦʚʘʨʠʱʝʩʪʚʦ) çʈʦʜʥʠʯʦʢè 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ɸʯʠʥʩʢʠʡ ʨʘʡʦʥ, ʉʅʊ 

(ʩʘʜʦʚʦʝ ʥʝʢʦʤʤʝʨʯʝʩʢʦʝ ʪʦʚʘʨʠʱʝʩʪʚʦ) 

çʈʦʜʥʠʯʦʢè 
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ʍʘʨʘʢʪʝʨ ʚʳʭʦʜʘ ʠʩʪʦʯʥʠʢʘ ʉʧʦʢʦʡʥʦ 

ʈʝʞʠʤ ʨʦʜʥʠʢʘ ʇʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʘʩʪʘ 400-500ʤʤ ʯʝʨʥʦʟʝʤ, ʩʫʛʣʠʥʦʢ, ʛʣʠʥʘ 

ɺʦʜʘ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʦʧʘʜʘʝʪ ʚ ʚ ʨ. ʏʫʣʳʤ 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ɼʝʨʝʚʴʷ (ʙʝʨʝʟʘ, ʦʩʠʥʘ, ʩʦʩʥʘ ʩʠʙʠʨʩʢʘʷ), 

ʤʭʠ ʠ ʪʨʘʚʳ 

ʉʦʩʪʦʷʥʠʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʨʦʜʥʠʢʘ ɸʣʶʤʠʥʠʝʚʘʷ ʪʨʫʙʘ, ʢʘʤʝʥʴ, 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʦʜʜʦʥ, ʩʢʘʤʝʡʢʘ, ʫʨʥʘ ʜʣʷ 

ʤʫʩʦʨʘ, ʜʦʩʢʘ ʜʣʷ ʦʙʲʷʚʣʝʥʠʡ, ʪʘʙʣʠʯʢʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʜʥʠʢʘ ɼʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ 

ɼʝʙʠʪ ʨʦʜʥʠʢʘ 12 ʣ. ʟʘ 1 ʤʠʥ. 

ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʳ 

ʎʚʝʪʥʦʩʪʴ ɹʝʩʮʚʝʪʥʳʡ 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ɹʦʣʝʝ 35 ʩʤ 

ɿʘʧʘʭ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɺʢʫʩ ʅʝ ʦʱʫʱʘʝʪʩʷ 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɺʦʜʘ ʧʦ ʞʝʩʪʢʦʩʪʠ GH ɺ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (ʧʝʥʳ ʤʘʣʦ) 

ɿʥʘʯʝʥʠʝ pH 8 

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʘ, ʥʠʪʨʘʪʦʚ ʠ ʥʠʪʨʠʪʦʚ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: ʥʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ. ʆʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʚʨʝʜ 

ʦʨʛʘʥʠʟʤʫ. ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʅ ʚ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʝ ʧʦʩʝʣʢʘ ʅʘʛʦʨʥʦʚʦ 

ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚʠʜʠʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ. ʀʪʦʛʠ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʥʝ ʪʦʣʴʢʦ ʫʯʝʥʠʢʘʤ ʣʠʮʝʷ, ʥʦ ʠ ʞʠʪʝʣʷʤ ʛʦʨʦʜʘ 

ɸʯʠʥʩʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʤʳ ʧʨʠʦʙʨʝʣʠ ʧʦʣʝʟʥʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʈʘʙʦʪʘ ʧʦʤʦʛʣʘ ʥʘʤ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʠ ʦʭʨʘʥʳ ʨʦʜʥʠʢʦʚ. 
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ʉɽʂʎʀʗ 1 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʈɸʎʀʆʅɸʃʔʅʆɻʆ 

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ ɺ  

ʂʈɸʉʅʆʗʈʉʂʆʄ ʂʈɸɽ 

(ʆʏʅʆɽ ʋʏɸʉʊʀɽ) 

ʇʦʜʩʝʢʮʠʷ 1.2 

 

 

ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʈɽɼʉʊɺ ɻʀɻʀɽʅʓ ʈʋʂ 

ɼʦʙʨʳʥʠʥʘ ɸʥʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʠʪʚʠʥʦʚʘ ʀʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʧʠʱʝʚʳʭ ʨʳʥʢʦʚ ʠ 

ʫʞʝʩʪʦʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʩʦʙʣʶʜʝʥʠʝ 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʛʠʛʠʝʥʝ ʨʫʢ ʧʝʨʩʦʥʘʣʘ, ʪʘʢ ʢʘʢ ʨʫʢʠ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʠʢʨʦʙʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. ɺ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʢʣʶʯʘʷ ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ʜʝʡʩʪʚʫʶʪ ʩʪʨʦʛʠʝ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʨʝʛʫʣʠʨʫʝʤʳʝ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʉʘʥʇʠʅ 2.3/2.4.3590-20 ʠ ʊʈ ʊʉ 021/2011. ʕʪʠ ʥʦʨʤʳ 

ʧʨʝʜʧʠʩʳʚʘʶʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʜʣʷ ʤʳʪʴʷ ʠ 

ʜʝʟʠʥʬʝʢʮʠʠ ʨʫʢ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʯʠʩʪʦʪʳ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʥʘ ʤʥʦʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠʤʝʥʷʝʤʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ, ʪʘʢ ʠ 

ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʧʝʨʩʦʥʘʣʦʤ ʧʨʘʚʠʣ ʦʙʨʘʙʦʪʢʠ ʨʫʢ. ɺ ʫʩʣʦʚʠʷʭ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʛʜʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʥʠʤʘʝʪʩʷ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʤʷʩʦ, ʤʦʣʦʢʦ, ʟʝʨʥʦ), 

ʩʦʙʣʶʜʝʥʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʪʦʛʝʥʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʛʠʛʠʝʥʘ ʨʫʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪ.ʧ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʪʦʪ 

ʘʩʧʝʢʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʡ ʚ ʰʢʦʣʘʭ, ʛʜʝ ʜʝʪʠ ʥʘʭʦʜʷʪʩʷ 

ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʈʝʛʫʣʷʨʥʦʝ ʠ ʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʆʈɺʀ, ʛʨʠʧʧʘ ʠ ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʡ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʨʫʢ 

ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
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ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʨʫʢ ʚ ʩʥʠʞʝʥʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʢʦʞʠ ʨʫʢ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ, ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʨʠʛʦʪʦʚʠʪʴ ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

2. ʉ ʧʦʤʦʱʴʶ ʩʪʝʨʠʣʴʥʳʭ ʦʜʥʦʨʘʟʦʚʳʭ ʧʘʣʦʯʝʢ-ʪʘʤʧʦʥʦʚ ʧʨʦʠʟʚʝʩʪʠ 

ʩʙʦʨ ʧʨʦʙ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ʨʫʢ. 

3. ʆʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʨʫʢ ʧʦʩʣʝ 
ʦʙʨʘʙʦʪʢʠ ʢʘʞʜʳʤ ʠʟ ʩʨʝʜʩʪʚ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʨʫʢ 

ʚ ʩʥʠʞʝʥʠʠ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʩʤʳʚʳ ʩ 

ʢʦʞʠ ʨʫʢ. 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ - ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʩʝʚ. 

ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʇʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʫʭʦʡ 

(ʉʇɸ). 

- ʉʨʝʜʩʪʚʘ ʛʠʛʠʝʥʳ: ʞʠʜʢʦʝ ʤʳʣʦ, ʘʥʪʠʩʝʧʪʠʢ ʥʘ ʦʩʥʦʚʝ ʩʧʠʨʪʘ (70% 

ʵʪʘʥʦʣ), ʚʣʘʞʥʳʝ ʩʘʣʬʝʪʢʠ ʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʵʬʬʝʢʪʦʤ. 

- ʉʪʝʨʠʣʴʥʳʝ ʦʜʥʦʨʘʟʦʚʳʝ ʧʘʣʦʯʢʠ-ʪʘʤʧʦʥ rʜʣʷ ʚʟʷʪʠʷ ʩʤʳʚʦʚ. 

- ʏʘʰʢʠ ʇʝʪʨʠ, ʪʝʨʤʦʩʪʘʪ. 

ʇʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ ʛʦʪʦʚʠʣʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ: 20 ʛ ʘʛʘʨʘ 

ʨʘʩʪʚʦʨʷʣʠ ʚ 1 ʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜr, ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʧʨʠ 121ÁC ʚ ʪʝʯʝʥʠʝ 

15 ʤʠʥʫʪ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʟʣʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ.  

ʉʤʳʚʳ ʩ ʢʦʞʠ ʨʫʢ ʙʨʘʣʠ ʩʪʝʨʠʣʴʥʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʘʣʦʯʢʘʤʠ - 

ʪʘʤʧʦʥʘʤʠ, ʩʤʦʯʝʥʥʳʤʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. ʆʙʣʘʩʪʴ ʟʘʙʦʨʘ - 

ʣʘʜʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʘʣʴʮʳ ʠ ʤʝʞʧʘʣʴʮʝʚʳʝ ʧʨʦʤʝʞʫʪʢʠ. ʉʤʳʚʳ 

ʧʨʦʚʦʜʠʣʠ ʚ ʧʷʪʠ ʚʘʨʠʘʥʪʘʭ: ʜʦ ʦʙʨʘʙʦʪʢʠ ʨʫʢ, ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʜʢʦʛʦ 

ʤʳʣʘ, ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʣʘʞʥʳʤʠ ʩʘʣʬʝʪʢʘʤʠ, ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʘʥʪʠʩʝʧʪʠʢʦʤ.  

ʉʤʳʚʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʣʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʰʝʢ ʇʝʪʨʠ ʩ ʉʇɸ, 

ʜʘʣʝʝ ʦʙʨʘʟʮʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37ÁC ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ. ʂʦʣʠʯʝʩʪʚʦ 

ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʦʮʝʥʠʚʘʣʠ ʚʠʟʫʘʣʴʥʦ ʥʘ ʢʘʞʜʦʡ ʯʘʰʢʝ ʇʝʪʨʠ. 

ʅʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩʦ ʩʤʳʚʦʤ ʜʦ ʦʙʨʘʙʦʪʢʠ ʨʫʢ (ʨʠʩ.1) ʥʘʙʣʶʜʘʣʦʩʴ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ.  
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ʈʠʩʫʥʦʢ 1 ï ʂʦʣʦʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʦʤ ʘʛʘʨʝ ʩʦ 

ʩʤʳʚʘ ʨʫʢʠ ʜʦ ʦʙʨʘʙʦʪʢʠ. 

 

ʅʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩʦ ʩʤʳʚʦʤ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʳʣʘ (ʨʠʩ. 2) 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʫʤʝʥʴʰʠʣʦʩʴ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʤʝʨʝʥʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʳʣʘ.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʂʦʣʦʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʦʤ ʘʛʘʨʝ ʩʦ 

ʩʤʳʚʦʤ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʳʣʘ. 

 

ʅʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩʦ ʩʤʳʚʦʤ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʣʘʞʥʳʤʠ 

ʩʘʣʬʝʪʢʘʤʠ (ʨʠʩ. 3) ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ ʤʝʥʴʰʝ ʧʨʝʜʳʜʫʱʝʛʦ ʦʙʨʘʟʮʘ, ʯʪʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʳʣʦʤ.  
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ʈʠʩʫʥʦʢ 3 ï ʂʦʣʦʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʦʤ ʘʛʘʨʝ ʩʦ 

ʩʤʳʚʦʤ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʣʘʞʥʳʤʠ ʩʘʣʬʝʪʢʘʤʠ. 

 

ʅʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩʦ ʩʤʳʚʦʤ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʘʥʪʠʩʝʧʪʠʢʦʤ 

ʥʘʙʣʶʜʘʣʦʩʴ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ (ʨʠʩ. 4), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʠʩʝʧʪʠʢʘ. 

 
 

ʈʠʩʫʥʦʢ 3 ï ʂʦʣʦʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʦʤ ʘʛʘʨʝ ʩʦ 

ʩʤʳʚʦʤ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʘʥʪʠʩʝʧʪʠʢʦʤ. 

 

ɺʳʚʦʜʳ: 

1. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʛʠʛʠʝʥʳ ʨʫʢ ʦʢʘʟʘʣʩʷ ʘʥʪʠʩʝʧʪʠʢ 
ʥʘ ʦʩʥʦʚʝ ʩʧʠʨʪʘ, ʢʦʪʦʨʳʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣ ʤʠʢʨʦʙʥʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ. 

2. ɺʣʘʞʥʳʝ ʩʘʣʬʝʪʢʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʤʝʨʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 
ʫʩʪʫʧʘʷ ʘʥʪʠʩʝʧʪʠʢʫ, ʥʦ ʧʨʝʚʦʩʭʦʜʷ ʤʳʣʦ. 

3. ʄʳʣʦ ʦʢʘʟʘʣʦʩʴ ʥʘʠʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 
ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʪʝʭʥʠʢʦʡ ʤʳʪʴʷ ʨʫʢ. 
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ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʚʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʨʫʢ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʛʠʛʠʝʥʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ ʉʘʥʇʠʅ 

2.3/2.4.3590-20 çʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

2. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʊʈ/ʊʉ 021/2011 çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè ʦʪ 09.12.2011 ʛ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].  

3. ʉʝʨʛʝʚʥʠʥ ɺ.ʀ., ʂʣʶʢʠʥʘ ʊ.ɺ., ɿʫʝʚʘ ʅ.ɻ., ɺʦʣʢʦʚ ʕ.ʆ. 

ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʞʥʳʭ ʘʥʪʠʩʝʧʪʠʢʦʚ // ɻʣʘʚʥʘʷ 

ʤʝʜʠʮʠʥʩʢʘʷ ʩʝʩʪʨʘ. 2015. ˉ 2. ʉ. 69-73. 

4. ʌʠʣʴʯʘʢʦʚʘ ʉ.ɸ. ʉʘʥʠʪʘʨʠʷ ʠ ʛʠʛʠʝʥʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʦʣʦʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʄ.: ɼʝʃʠ ʧʨʠʥʪ, 2008. 277 ʩ. 

 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʈɸɿʃʀʏʅʓʍ ʇʆʃʀʄɽʈʅʓʍ 

ʉʄɽʉɽʁ ʅɸ ɺʉʍʆɾɽʉʊʔ ʉɽʄʗʅ ʉʄɽʉʀ ɻɸɿʆʅʅʓʍ ʊʈɸɺ 

ɿʘʭʘʨʦʚʘ ɽʣʠʟʘʚʝʪʘ ɽʚʛʝʥʴʝʚʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʖ.ʖ.ʂʣʠʤʢʠʥʘ 

ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʂʨʘʝʚʦʛʦ ʮʝʥʪʨʘ çʖʥʥʘʪʳè 

ʛ. ʂʨʘʩʥʦʷʨʩʢʘ 

 

ʇʦʯʚʝʥʥʘʷ ʵʨʦʟʠʷ ʙʳʚʘʝʪ, ʢʘʢ ʚʦʜʥʘʷ, ʪʘʢ ʠ ʚʝʪʨʦʚʘʷ. ʇʨʠ ʨʘʟʚʠʪʠʠ 

ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʫʥʠʯʪʦʞʘʝʪʩʷ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ. ʕʬʬʝʢʪʠʚʥʳʤ 

ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʧʦʜʦʙʥʳʤ ʷʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʟʘʜʝʨʥʝʥʠʝ ʧʦʯʚʳ ʧʫʪʝʤ 

ʬʠʢʩʘʮʠʠ ʚ ʛʨʫʥʪʝ ʩʝʤʷʥ ʧʦʣʠʤʝʨʥʳʤʠ ʩʤʝʩʷʤʠ.                                               

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʤʦʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,ʯʪʦ ʧʨʦʚʝʜʸʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʫʪ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʟʝʤʝʣʴ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʠʤʝʨʥʫʶ ʩʤʝʩʴ, ʢʦʪʦʨʘʷ ʭʦʨʦʰʦ ʫʜʝʨʞʠʚʘʝʪ ʩʝʤʝʥʘ ʚ ʧʦʯʚʝ 

ʠ ʫʣʫʯʰʘʝʪ ʠʭ ʚʩʭʦʞʝʩʪʴ ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɸ ʪʘʢʞʝ ʧʦʤʦʞʝʪ 

ʣʶʙʠʪʝʣʷʤ ʨʘʩʪʝʥʠʡ ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. 

ʎʝʣʴ: ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʩʤʝʩʠ ʥʘ 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʤʝʩʠ ʛʘʟʦʥʥʳʭ ʪʨʘʚ. 

ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʩʤʝʩʝʡ ʠ ʧʦʜʦʙʨʘʪʴ ʥʝʩʢʦʣʴʢʦ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʥʘʠʣʫʯʰʠʡ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʩʤʝʩʝʡ ʠ ʧʦʜʦʙʨʘʪʴ 

ʧʫʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʨʘʥʞʝʨʝʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʮʝʥʪʨʘ çʖʥʥʘʪè. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʩʪʘʚʫ ʩʤʝʩʠ ʜʣʷ ʧʦʩʝʚʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʩʤʝʩʠ ʛʘʟʦʥʥʳʭ ʪʨʘʚ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʧʦʣʠʤʝʨʥʳʭ ʩʤʝʩʝʡ ʥʘ ʚʩʭʦʞʝʩʪʴ 

ʩʝʤʷʥ ʩʤʝʩʠ ʛʘʟʦʥʥʳʭ ʪʨʘʚ. 
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ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʙʣʶʜʝʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪ, ʠʟʤʝʨʝʥʠʝ, 

ʦʧʠʩʘʥʠʝ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʮʝʥʪʨʘ çʖʥʥʘʪʳè 

ʚ ʪʝʯʝʥʠʝ 2023-2025 ʫʯʝʙʥʦʛʦ ʛʦʜʘ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʟʷʣʠ ʩʝʤʝʥʘ ʩʤʝʩʠ 

ʛʘʟʦʥʥʳʭ ʪʨʘʚ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʟʷʣʠ ʧʨʝʧʘʨʘʪʳ çɻʫʤʘʪ+7Bè ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʆʆʆ çɻʫʤʘʪè ʛ. ʋʩʦʣʴʝ-ʉʠʙʠʨʩʢʦʝ, çʗʨʠʢʘè ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ ʆʆʆ 

çɹʀʆʊɽʍè ʛ. ʂʨʘʩʥʦʷʨʩʢʘ ʠ çʅʘʥʦʂʨʝʤʥʠʡè ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ ʆʆʆ 

çʅʘʥʦʂʨʝʤʥʠʡè ʛ. ʃʶʙʝʨʮʳ.ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʘʭʤʘʣ ʠ ʧʨʠʤʝʥʠʣʠ 

ʤʝʪʦʜ ʩʫʭʦʛʦ ʧʦʩʝʚʘ. ʇʦʩʝʚʥʳʝ ʷʱʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦʜ ʥʘʢʣʦʥʦʤ, ʯʪʦʙʳ 

ʚʦʩʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʧʦʩʝʚʘ ʪʨʘʚ ʜʣʷ ʟʘʜʝʨʥʝʥʠʷ ʥʘ ʩʢʣʦʥʘʭ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʩʤʝʩʠ ʛʘʟʦʥʥʳʭ ʪʨʘʚ ʚ ʧʦʣʠʤʝʨʥʳʝ 

ʩʤʝʩʠ ʠʭ ʚʩʭʦʞʝʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʫʣʫʯʰʠʪʩʷ. ɸ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʠʝ ʚ ʩʤʝʩʴ 

ʫʜʦʙʨʝʥʠʡ, ʧʦʚʳʩʠʪ ʠʭ ʨʝʟʫʣʴʪʘʪ. 

ʉʤʝʩʴ ʛʘʟʦʥʥʳʭ ʪʨʘʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʠʟ ʤʷʪʣʠʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ(P·atrivi§lis), ʦʚʩʷʥʠʮʳ ʪʨʦʩʪʥʠʢʦʚʦʡ(Festucaarundinacea), 

ʦʚʩʷʥʠʮʳ ʢʨʘʩʥʦʡ(Festucarubra), ʨʘʡʛʨʘʩʘ 

ʧʘʩʪʙʠʱʥʦʛʦ(Loliumperenne).ʉʤʝʩʴ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʩʦʟʜʘʚʘʷ ʭʦʨʦʰʠʡ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ, ʫʜʝʨʞʠʚʘʷ ʧʦʯʚʫ ʠ 

ʧʨʝʜʦʭʨʘʥʷʷ ʦʪ ʵʨʦʟʠʠ. ʆʥʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʨʦʟʠʠ ʧʦʯʚ.  

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʵʨʦʟʠʠ ʧʦʯʚ. ʕʨʦʟʠʷ - ʵʪʦ ʧʨʦʮʝʩʩ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ 

ʨʘʟʨʫʰʘʝʪʩʷ ʚʝʨʭʥʠʡ ʩʣʦʡ ʧʦʯʚʳ, ʠʟ ʢʦʪʦʨʦʛʦ ʨʘʩʪʝʥʠʷ ʧʦʣʫʯʘʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʦʜʳ. ʕʨʦʟʠʷ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ, ʦʜʥʘʢʦ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʝʝ. ʏʘʱʝ ʚʩʝʛʦ ʷʚʣʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʢʣʦʥʘʭ.ʇʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝʤ ʧʣʦʜʦʨʦʜʥʦʛʦ 

ʩʣʦʷ ʧʫʪʝʤ ʩʤʝʱʝʥʠʷ ʧʦʯʚʳ.ɼʣʷ ʵʢʦʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʪʘʢʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʫʶ ʫʛʨʦʟʫ. ɺʝʪʨʦʚʘʷ ʵʨʦʟʠʷ - ʯʘʱʝ ʚʩʝʛʦ 

ʚʦʟʥʠʢʘʝʪ ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʦʢʨʳʪʳ ʚʳʩʦʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɻʨʫʥʪ ʚ ʪʘʢʠʭ ʟʦʥʘʭ ʠʤʝʝʪ 

ʩʚʦʡʩʪʚʦ ʙʳʩʪʨʦ ʧʝʨʝʩʳʭʘʪʴ, ʪʝʨʷʷ ʜʨʘʛʦʮʝʥʥʫʶ ʚʣʘʛʫ.ɺ ʵʪʠʭ ʫʯʘʩʪʢʘʭ 

ʚʦʟʥʠʢʘʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʥʪʝʥʩʠʚʥʳʝʚʝʪʨʘ, ʧʦʜʥʠʤʘʶʱʠʝ ʩ ʩʫʭʦʡ ʧʦʯʚʳ 

ʚʩʶ ʧʳʣʴ ʠ ʧʝʩʦʢ, ʥʘʥʦʩʷ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʩʦʩʪʦʷʥʠʶ ʪʝʭʥʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʧʣʦʜʦʨʦʜʥʦʛʦ ʛʨʫʥʪʘ. 

ɺʦʜʥʘʷ ʵʨʦʟʠʷ -ʯʘʱʝ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʩʢʣʦʥʘʭ, ʛʜʝ ʙʦʣʴʰʦʡ ʧʦʪʦʢ ʚʦʜʳ ʫʥʦʩʠʪ 

ʟʘ ʩʦʙʦʡ ʚʝʩʴ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʚʤʝʩʪʝ ʩ ʧʦʣʝʟʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʙʝʟ 

ʢʦʪʦʨʳʭ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʥʠ ʦʜʥʦ ʨʘʩʪʝʥʠʝ. ɺ ʟʦʥʝ ʨʠʩʢʘ, ʥʘʭʦʜʷʪʩʷ 

ʨʝʛʠʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʚʝʩʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʠʣʴʥʳʤʠ ʠ ʜʣʠʪʝʣʴʥʳʤʠ 

ʩʥʝʛʦʧʘʜʘʤʠ ʠ ʟʘʪʷʞʥʳʤʠ ʣʠʚʥʝʚʳʤʠ ʜʦʞʜʷʤʠ. 

ʉʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʵʨʦʟʠʠ. ʇʦʯʚʦʟʘʱʠʪʥʳʡ 

ʢʦʤʧʣʝʢʩ ï ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, 

ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ, ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩ ʮʝʣʴʶ 

ʟʘʱʠʪʳ ʧʦʯʚ ʦʪ ʵʨʦʟʠʡ.[6]ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 
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ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʣʘʥʳ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʤʝʨ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʥ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʥʘʥʦʩʠʪ ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʚʨʘʛʦʚ ʦʪ ʩʪʦʢʘ ʣʠʚʥʝʚʳʭ ʠʣʠ ʪʘʣʳʭ ʚʦʜ. ʆʩʥʦʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʙʦʨʴʙʳ ʩ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, 

ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪ ʤʝʣʢʠʝʯʘʩʪʠʮʳ ʧʦʯʚʳ ʠ ʥʝ ʜʘʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʠʤ ʚ ʚʦʟʜʫʭ. 

ɺ ʦʪʢʨʳʪʳʭ ʩʪʝʧʷʭ ʠʣʠ ʥʘ ʨʘʚʥʠʥʘʭ, ʤʦʞʥʦ ʙʦʨʦʪʴʩʷ ʧʦʩʘʜʢʦʡ ʚʝʪʨʦʣʦʤʥʳʭ 

ʧʦʣʦʩ.[7]ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʠ ʧʦʩʝʚ ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ, 

ʙʦʨʦʟʜʦʚʘʥʠʝ ʠ ʦʙʚʘʣʦʚʘʥʠʝ ʟʷʙʠ, ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ, ʱʝʣʝʚʘʥʠʝ, ʧʣʦʩʢʦʨʝʟʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʫʜʦʙʨʝʥʠʝ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ, ʩʦʟʜʘʥʠʝ ʤʦʱʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʜʣʷ ʟʘʱʠʪʳ ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ. 

ʇʨʝʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʧʦʩʦʙʳ 

ʧʦʚʳʰʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ. ɺʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʥʝ ʚʩʝʛʜʘ ʜʘʝʪʩʷ 

ʣʝʛʢʦ, ʦʩʦʙʝʥʥʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʘʢʪʦʨʦʚ ʵʨʦʟʠʠ.ɺ ʦʩʦʙʦ ʪʨʫʜʥʳʭ ʩʣʫʯʘʷʭ 

ʧʨʠʤʝʥʷʶʪ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʠ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ. ʉʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ 

ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʬʠʪʦʛʦʨʤʦʥʳ 

ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʪʘʢ ʠ ʷʚʣʷʪʴʩʷ ʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʥʘʣʦʛʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚʠʪʘʤʠʥʳ, 

ʧʦʣʝʟʥʳʝ ʤʠʥʝʨʘʣʳ, ʚ ʮʝʣʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʱʠʝʩʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʩʝʤʷʥ, ʯʝʨʝʥʢʦʚ, ʧʦʩʝʚʦʚ ʠ ʩʘʞʝʥʮʝʚ. ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʪʠʤʫʣʷʪʦʨʳ çɻʫʤʘʪ+7Bè ʠ 

çʗʨʠʢʘè. 

çɻʫʤʘʪ+7Bè. ɻʫʤʫʩ ï ʵʪʦ ʢʦʥʮʝʥʪʨʘʪ ʧʦʯʚʳ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ 

ʩʪʠʤʫʣʷʪʦʨʝ çɻʫʤʘʪ+7Bè. ʆʥ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʚʝʱʝʩʪʚʘ ʜʣʷ 

ʙʳʩʪʨʦʛʦ ʠ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʩʪʘʚʣʷʷ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʟʘʱʠʱʘʷ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɻʫʤʘʪ +7 ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʩʦʯʝʪʘʥʠʝʤ ɻʫʤʘʪʘ 80 ʩ ʩʝʤʴʶ ʦʩʥʦʚʥʳʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʫʩʠʣʠʚʘʶʪ ʜʝʡʩʪʚʠʝ ʛʫʤʘʪʦʚ.  ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳʧʦʚʳʰʘʶʪ ʫʩʚʦʝʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʨʘʩʪʝʥʠʷʤʠ, ʧʝʨʝʚʦʜʷ ʠʭ ʚ ʭʝʣʘʪʳ - ʬʦʨʤʳ, ʣʫʯʰʝ ʚʩʝʛʦ 

ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʨʘʩʪʝʥʠʡ.[9] 

çYARICA  ʠʣʠ ʗʨʠʢʘè. ʕʪʦ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʝ ʫʜʦʙʨʝʥʠʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦʚʝʱʝʩʪʚʘ 

(ʜʦ 80%), ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ (ʜʦ75-80%), ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ (ʜʦ 60-65%), 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʫʨʦʞʘʡ ʩ ʭʦʨʦʰʠʤʠ ʚʢʫʩʦʚʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ. ʀʤʝʝʪ ʚ ʩʦʩʪʘʚʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʪʝʥʠʷʤ ʤʘʢʨʦ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ (N, K, P, S, Fe, Mn, Cu, Zn, Se, B). ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʦʙʨʘʙʦʪʦʢ ʨʘʩʪʝʥʠʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ: ʢʘʢ ʧʦʩʝʚʥʦʛʦ ʠ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ, ʚ ʦʪʢʨʳʪʦʤ ʠ 

ʟʘʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʇʦʜʭʦʜʠʪ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʧʦʯʚ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʦʩʪʦʷʥʠʷ 

ʠ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʦʟʜʦʨʘʚʣʠʚʘʝʪ ʧʦʯʚʫ, ʫʣʫʯʰʘʷ ʝʝ ʩʪʨʫʢʪʫʨʫ. 

çʅʘʥʦ-ʢʨʝʤʥʠʡè. ʄʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ, ʧʨʦʠʟʚʝʜʝʥʥʦʝ ʚ ʈʦʩʩʠʠ ʥʘ 

ʦʩʥʦʚʝ ʩʚʝʨʭʯʠʩʪʦʛʦ ʢʨʝʤʥʠʷ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʨʝʤʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʷʮʠʷ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʢʨʝʤʥʠʝʚʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʝʰʢʦʚ ʥʘ 20ï100% ʠ ʙʦʣʝʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ 
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ʢʨʝʤʥʠʝʚʦʛʦ ʧʠʪʘʥʠʷ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʘʢʪʠʚʥʦʩʪʴ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. [11] 

ʂʠʩʝʣʴ ʠʣʠ ʟʘʚʝʨʝʥʥʳʡ ʢʨʘʭʤʘʣ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʠʤʝʨʥʳʝ 

ʩʤʝʩʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʭʦʨʦʰʠʤʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʣʠʤʝʨʦʚ. 

ʇʦʢʨʳʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʪʦʥʢʦʡ ʧʣʝʥʢʦʡ ʠ ʩʢʨʳʚʘʷ ʩʝʤʝʥʘ ʦʪ ʠʟʣʠʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠʟʚʥʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʢʦʨʝʥʠʶ ʧʨʦʨʘʩʪʘʥʠʷ. ʂʘʢ ʤʝʪʦʜ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʟʝʤʝʣʴ ʦʥ ʥʝ ʧʣʦʭ, ʥʦ ʤʥʦʛʠʝ ʧʦʣʠʤʝʨʳ ʩʦʜʝʨʞʘʪ ʚ 

ʩʝʙʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʪʦʢʩʠʯʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʯʚʫ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʨʘʩʪʫʱʠʝ 

ʚ ʥʝʡ ʢʫʣʴʪʫʨʳ. ɹʦʣʴʰʠʤ ʧʣʶʩʦʤ ʪʘʢʠʭ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʚ ʩʤʝʩʴ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʫʩʢʦʨʷʶʱʠʭ 

ʨʘʟʚʠʪʠʝ ʟʝʣʝʥʠ. ʉʚʘʨʝʥʥʳʡ ʢʨʘʭʤʘʣ ʠʤʝʝʪ ʢʣʝʡʩʪʝʨʦʦʙʨʘʟʫʶʱʫʶ ʬʦʨʤʫ, 

ʯʪʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʚʝʜʝʥʠʷ ʩʝʤʷʥ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʠʩʪʦʱʝʥʥʦʡ ʧʦʯʚʝ. 

ɺʝʱʝʩʪʚʦ ʥʝ ʧʨʠʯʠʥʠʪ ʪʦʢʩʠʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʨʫʥʪ, ʘ ʣʠʰʴ ʟʘʱʠʪʠʪ 

ʩʝʤʝʥʘ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʠʟʚʥʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʩʝʣʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ, ʥʦ 

ʥʘʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʝʝ ʦʙʳʯʥʦʛʦ ʚʳʤʘʯʠʚʘʥʠʷ ʩʝʤʷʥ ʚ ʫʜʦʙʨʝʥʠʷʭ. ʊʘʢ ʢʘʢ 

ʧʣʝʥʢʘ ʩʧʦʩʦʙʥʘ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ ʠ ʚʩʝ ʧʦʣʝʟʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ 

ʧʦʯʚʝ ʠʣʠ ʚʥʝʩʝʥʥʳʝ ʚ ʩʤʝʩʴ ʚʤʝʩʪʝ ʩ ʫʜʦʙʨʝʥʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʜʫʢʪʝ, 

ʧʦʣʫʯʝʥʥʦʤ ʠʟ ʢʘʨʪʦʬʝʣʷ, ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʘʪʩʷ ʤʠʥʝʨʘʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ: ʬʦʩʬʦʨ, ʢʘʣʴʮʠʡ, ʩʦʣʠ ʤʘʛʥʠʷ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ 

ʢʦʨʥʝʡ, ʩʦʣʠ ʢʘʣʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʷ.   

ɼʫʤʘʶ, ʚʩʝ ʵʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʨʘʭʤʘʣʘ ʧʦʤʦʛʫʪ ʥʘʤ ʧʦʣʫʯʠʪʴ 

ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʎʝʣʣʶʣʦʟʘ. ʎʝʣʣʶʣʦʟʥʳʡ ʩʣʦʡ ʟʘʱʠʱʘʝʪ ʧʦʯʚʫ ʦʪ ʵʨʦʟʠʠ. ɺʝʪʝʨ 

ʚʳʟʳʚʘʝʪ ʧʝʨʝʩʳʭʘʥʠʝ ʧʦʯʚʳ ʠ ʚʳʚʝʪʨʠʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʦʙʨʘʟʫʝʪ ʩʫʭʫʶ ʢʦʨʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʦʣʥʝʯʥʳʝ ʣʫʯʠ, ʥʘʛʨʝʚʘʷ ʧʦʯʚʳ, 

ʫʩʢʦʨʷʶʪ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ,ʠ ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʩʳʭʘʥʠʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʠʪʦʨʤʘʞʠʚʘʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ.ɼʦʞʜʴ ʚʳʤʳʚʘʝʪ ʯʘʩʪʠʮʳ ʧʣʦʜʦʨʦʜʥʦʛʦ 

ʩʣʦʷ, ʥʘʨʫʰʘʝʪ ʝʝ ʮʝʣʦʩʪʥʦʩʪʴ, ʧʨʠ ʟʘʪʷʞʥʳʭ ʜʦʞʜʷʭ ʥʘ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ 

ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʟʘʩʪʦʡ ʚʦʜʳ. ʎʝʣʣʶʣʦʟʥʘʷ ʤʫʣʴʯʘ ʠʩʢʣʶʯʘʝʪ ʚʨʝʜʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. ɿʘʱʠʪʥʳʡ ʩʣʦʡ ʤʫʣʴʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʣʘʛʠ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʦʜʥʳʡ ʙʘʣʘʥʩ. 

ɺʦʟʜʫʰʥʘʷ ʧʦʜʫʰʢʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʙʘʣʘʥʩ 

ʧʦʯʚʳ. ʄʫʣʴʯʘ ʩʤʷʛʯʘʝʪ ʜʥʝʚʥʳʝ ʠ ʥʦʯʥʳʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʇʦʯʚʘ ʧʦʜ 

ʤʫʣʴʯʠʨʫʶʱʠʤ ʩʣʦʝʤ ʤʝʥʴʰʝ ʩʣʝʞʠʚʘʝʪʩʷ ʠ ʫʧʣʦʪʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʚʦʡʩʪʚ 

ʮʝʣʣʶʣʦʟʳ. ʇʦʵʪʦʤʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʦ ʨʳʭʣʠʪʴ ʧʦʯʚʫ, ʪʘʢ ʢʘʢ ʢʦʨʥʠ 

ʨʘʩʪʝʥʠʡ ʠ ʪʘʢ ʭʦʨʦʰʦ ʩʥʘʙʞʘʶʪʩʷ ʢʠʩʣʦʨʦʜʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠ ̫

ʆʧʳʪ ˉ3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʦʣʠʤʝʨʥʦʡ ʩʤʝʩʠ ʢʨʘʭʤʘʣʘ ʠ ʮʝʣʣʶʣʦʟʳ 

ʩ ʫʜʦʙʨʝʥʠʷʤʠ ʥʘ ʩʝʤʝʥʘ ʛʘʟʦʥʥʦʡ ʩʤʝʩʠ. 

08.11.23 ʙʳʣ ʟʘʣʦʞʝʥ ʵʢʩʧʝʨʠʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ: 

(ɺ1)ʢʦʥʪʨʦʣʴ, (ɺ2)çʢʠʩʝʣʴè, (ɺ3)ʮʝʣʣʶʣʦʟʘ, (ɺ4)çʢʠʩʝʣʴè+ʗʨʠʮʘ, 
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(ɺ5)çʢʠʩʝʣʴè+ɻʫʤʘʪ, (ɺ6)çʢʠʩʝʣʴè+ʅʘʥʦ-ʢʨʝʤʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ 

ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʪʘʪʦʚ ʦʧʳʪʘ ˉ1 ʠ ˉ2. 

ɼʣʷ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʝʧʘʨʘʪ çʅʘʥʦ-ʢʨʝʤʥʠʡè. ʉʣʝʜʫʷ 

ʠʥʩʪʨʫʢʮʠʠ, ʧʨʝʧʘʨʘʪ ʩʪʦʠʪ ʧʨʠʤʝʥʷʪʴ ʦʧʨʳʩʢʠʚʘʥʠʝʤ. ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤʠ 

ʤʘʩʰʪʘʙʘʤʠ ʟʘʜʝʨʥʝʥʠʷ ʧʦʯʚ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ 

ʦʯʝʥʴ ʪʨʫʜʦʸʤʢʦ. ʇʦʵʪʦʤʫ, ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʙʳʣ ʩʨʘʟʫ ʜʦʙʘʚʣʝʥ ʚ ʩʤʝʩʴ 

ʟʘʚʘʨʝʥʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʠ ʢʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʜʘʣʝʝ, ʵʪʦ ʭʦʨʦʰʦ ʩʢʘʟʘʣʦʩʴ ʥʘ 

ʧʨʦʨʦʩʪʢʘʭ.  

 
ʈʠʩʫʥʦʢ 5. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʠʥʳ ʚʝʛʝʪʘʪʠʚʥʦʡ ʯʘʩʪʠ, ʩʤ. (ʆʧʳʪ ˉ3) 

 
ʈʠʩʫʥʦʢ 6. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʠʥʳ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ, ʩʤ. (ʆʧʳʪ ˉ3) 

ʇʦʣʫʯʠʚ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʥʝʛʦ ʦʧʳʪʘ ʤʳ ʧʨʦʚʝʣʠ ʩʨʘʚʥʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʧʦʩʝʚ ʩ ʨʘʟʥʳʤʠ ʧʦʣʠʤʝʨʥʳʤʠ ʩʤʝʩʷʤʠ: 
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ʊʘʙʣʠʮʘ 1. ɿʘʪʨʘʪʳ ʥʘ ʧʦʩʝʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʤʝʩʴʶ ʜʣʷ ʛʠʜʨʦʧʦʩʝʚʘ 

ʀʪʦʛʦ: 9506,62 ʨʫʙ. 

ʊʘʙʣʠʮʘ 2. ɿʘʪʨʘʪʳ ʥʘ ʧʦʩʝʚ ʧʦʣʠʤʝʨʥʦʡ ʩʤʝʩʴʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʉʦʩʪʘʚ ʉʪʦʠʤʦʩʪʴ ʥʘ ʢʛ ʈʘʩʭʦʜ ʥʘ 

100ʤ2 (ʢʛ ʠʣʠ 

ʣ) 

ʉʪʦʠʤʦʩʪʴ ʥʘ 

100ʤ2 (ʨʫʙ.) 

ʂʨʘʭʤʘʣ 90ʨ/ʢʛ 18 1620 

ɺʦʜʘ 0,0078ʨ/ʣ 2 0,016 

ʉʝʤʝʥʘ 170ʨ/ʢʛ 3 510 

ʋʜʦʙʨʝʥʠʝ 

çʅʘʥʦʂʨʝʤʥʠʡè 

7000ʨ/ʢʛ 0,001 7 

 ʀʪʦʛʦ: 2137,016 ʨʫʙ. 

 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʨʦʟʠʷ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʩʝʭ 

ʢʦʥʪʠʥʝʥʪʘʭ, ʦʜʥʘʢʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʝʝ. 

ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʙʦʨʴʙʳ ʩ ʪʘʢʠʤ ʷʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ ʧʦʯʚʳ ʠ ʥʝ ʜʘʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʠʤ 

ʚ ʚʦʟʜʫʭ. ɼʣʷ ʟʘʜʝʨʥʝʥʠʷ ʧʦʯʚʳ ʤʳ ʚʟʷʣʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʢʫʣʴʪʫʨʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʥʘʤʠ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʤʝʥʘ ʦʚʩʘ 

(Av®nasat²vaL.) ʠ ʛʘʟʦʥʥʦʡ ʩʤʝʩʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʩʝʤʷʥ ʚ 

ʧʦʣʠʤʝʨʥʳʝ ʩʤʝʩʠ ʠʭ ʚʩʭʦʞʝʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʫʣʫʯʰʠʪʩʷ. ʇʣʝʥʢʘ, ʩʦʟʜʘʚʘʝʤʘʷ 

ʧʦʜʦʙʥʳʤ ʩʦʩʪʘʚʦʤ ʩʧʦʩʦʙʥʘ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ ʠ ʟʘʱʠʱʘʝʪ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʜʘʚʘʷ ʚʨʝʤʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ. ɺʣʠʷʥʠʝ ʥʘ ʛʨʫʥʪ ʪʦʢʩʠʯʥʳʭ, ʧʣʦʭʦ ʨʘʟʣʘʛʘʝʤʳʭ ʚʝʱʝʩʪʚ 

(ʥʘʧʨʠʤʝʨ, ʧʦʣʠʘʢʨʠʣʘʤʠʜ) ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʤʝʩʠ ʜʣʷ 

ʛʠʜʨʦʧʦʩʝʚʘ ʧʣʦʭʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʩʠʩʪʝʤʝ. ʊʝʤ ʙʦʣʝʝ, ʢʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʜʦʙʥʦʡ ʩʤʝʩʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʘʪʨʘʪʥʳʤ, ʯʝʤ ʧʦʣʠʤʝʨʥʘʷ 

ʩʤʝʩʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʥʘʤʠ. 

ʀʟ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʤʠ, ʩʘʤʳʝ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʚ ʩʤʝʩʴ ʫʜʦʙʨʝʥʠʷ çʅʘʥʦʂʨʝʤʥʠʡè, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ 

ʤʠʢʨʦʯʘʩʪʠʮʳ ʢʨʝʤʥʠʷ. ʇʨʝʧʘʨʘʪ ʘʢʪʠʚʠʟʠʨʫʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʉʦʩʪʘʚ  ʉʪʦʠʤʦʩʪʴ ʥʘ ʢʛ ʈʘʩʭʦʜ ʥʘ 100ʤ2 

(ʢʛ ʠʣʠ ʣ) 

ʉʪʦʠʤʦʩʪʴ ʥʘ 100ʤ2 

(ʨʫʙ.) 

ʉʤʝʩʴ ʜʣʷ ʛʠʜʨʦʧʦʩʝʚʘ 

ɻʉ-02 

680ʨ/ʢʛ 13  8840 

ʉʝʤʝʥʘ  170ʨ/ʢʛ 3 510 

ʄʫʣʴʯʘ 26ʨ/ʢʛ 6 156 

ɺʦʜʘ  0,0078ʨ/ʣ 80 0,62 
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ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʥʝʡ ʠ ʫʩʠʣʠʚʘʝʪ ʦʙʱʫʶ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʨʘʩʪʝʥʠʡʧʦʵʪʦʤʫ 

ʚ ʚʘʨʠʘʥʪʝ ʩ ʜʘʥʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʩʝʤʝʥʘ ʧʨʦʢʣʶʥʫʣʠʩʴ ʨʘʥʴʰʝ ʠ ʠʤʝʣʠ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʟʚʠʪʠʷ. 
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ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʜʦ 2030 ʛ. 

ʨʘʟʚʠʪʠʝ ʢʨʘʷ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʮʝʣʝʥʦ ʥʘ ʧʨʝʚʨʘʱʝʥʠʝ ʨʝʛʠʦʥʘ ʚ ñʢʨʘʡ ʜʣʷ 

ʞʠʟʥʠò, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ, ʫʜʦʙʥʳʭ, 

ʟʜʦʨʦʚʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. [5] ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ  

ʠ ʟʝʣʝʥʳʭ ʟʦʥ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʵʩʪʝʪʠʯʝʩʢʫʶ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʘʥʜʰʘʬʪʥʳʝ ʜʠʟʘʡʥʝʨʳ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʢʨʘʷ ʟʘʜʫʤʳʚʘʶʪʩʷ  

ʥʘʜ ʢʨʘʩʠʚʳʤ ʚʠʜʦʤ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʘʨʢʦʚ.  

ʈʦʜʦʜʝʥʜʨʦʥ ʜʘʫʨʩʢʠʡ-ʟʠʤʦʩʪʦʡʢʠʡ ʢʫʩʪʘʨʥʠʢ, ʢʦʪʦʨʳʡ ʨʘʩʪʝʪ  

ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʭʚʦʡʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ, ʮʚʝʪʝʪ ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ. ʂʨʦʤʝ 

ʵʪʦʛʦ ʨʦʜʦʜʝʥʜʨʦʥ ʜʘʫʨʩʢʠʡ ʷʚʣʷʝʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ ʠ ʧʦʜʣʝʞʠʪ 

ʦʭʨʘʥʝ ʢʘʢ ʨʝʜʢʠʡ ʚʠʜ ʚ ʥʝʢʦʪʦʨʦʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ï ʥʘʧʨʠʤʝʨ ʚ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ. ʈʘʟʚʝʜʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʢʘʢ ʚ ʵʩʪʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ. ɸʢʪʫʘʣʴʥʦ ʥʘʡʪʠ ʩʧʦʩʦʙ ʙʳʩʪʨʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ 

ʜʘʥʥʦʛʦ ʢʫʩʪʘʨʥʠʢʘ. ʆʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʤʥʦʞʝʥʠʷ ʢʫʩʪʘʨʥʠʢʦʚ 

ʷʚʣʷʝʪʩʷ çʟʝʣʝʥʦʝ ʯʝʨʝʥʢʦʚʘʥʠʝè, ʟʘʛʦʪʦʚʣʝʥʠʝ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʯʝʨʝʥʢʦʚ 

ʨʦʜʦʜʝʥʜʨʦʥʘ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʮʚʝʪʝʥʠʷ ʚ ʠʶʥʝ. [3]. ʄʳ 

ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʤʦʞʝʤ ʫʚʝʣʠʯʠʪʴ ʧʨʦʮʝʥʪ ʚʳʞʠʚʘʝʤʦʩʪʠ ʯʝʨʝʥʢʦʚ 

ʨʦʜʦʜʝʥʜʨʦʥʘ ʜʘʫʨʩʢʦʛʦ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʷʪʦʨʦʚ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ.  

ʎʝʣʴ: ʩʨʘʚʥʝʥʠʝ ʚʣʠʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʯʝʨʝʥʢʦʚ ʨʦʜʦʜʝʥʜʨʦʥʘ ʜʘʫʨʩʢʦʛʦ. 

ɿʘʜʘʯʠ: ʥʘʡʪʠ ʤʝʪʦʜʠʢʫ ʫʢʦʨʝʥʝʥʠʷ ʢʫʩʪʘʨʥʠʢʦʚ; ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʝ ʠ ʵʢʦʥʦʤʠʯʥʳʝ ʩʪʠʤʫʣʷʪʦʨʳ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ; ʧʨʦʚʝʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʫʢʦʨʝʥʝʥʠʶ ʨʦʜʦʜʝʥʜʨʦʥʘ ʜʘʫʨʩʢʦʛʦ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚ ʠ 

ʩʪʦʠʤʦʩʪʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʩʪʠʤʫʣʷʪʦʨʳ ʕʧʠʥ ʕʢʩʪʨʘ, ʂʦʨʥʝʚʠʥ ʉʇ ʠ ʂʣʦʥʝʢʩ ʛʝʣʴ. ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ  

ʅʦʚʠʟʥʘ: ʩʪʠʤʫʣʷʪʦʨ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʢʣʦʥʝʢʩ-ʛʝʣʴ ʥʦʚʳʡ ʧʨʝʧʘʨʘʪ ʩ 

ʛʝʣʝʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʡ ʦʥ ʦʙʚʦʣʘʢʠʚʘʝʪ ʩʚʝʞʠʡ ʩʨʝʟ, 

ʧʨʝʜʦʭʨʘʥʷʷ ʦʪ ʧʦʧʘʜʘʥʠʷ ʥʘ ʥʝʛʦ ʧʘʪʦʛʝʥʦʚ (ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ 

ʫʢʦʨʝʥʝʥʠʠ) ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʚ 

ʪʢʘʥʠ ʫʢʦʨʝʥʷʝʤʦʛʦ ʯʝʨʝʥʢʘ 

ʊʘʙʣʠʮʘ - ʉʪʠʤʫʣʷʪʦʨʳ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ 

ʅʘʟʚʘʥʠʝ 

ʩʪʠʤʫʣʷʪʦʨʘ 

ʉʚʦʡʩʪʚʘ  ʉʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ ʎʝʥʘ 

ʕʧʠʥ ʕʢʩʪʨʘ[1] ʇʦʤʦʛʘʝʪ ʨʘʩʪʝʥʠʶ ʫʢʨʝʧʠʪʴ 

ʠʤʤʫʥʠʪʝʪ. ɼʝʡʩʪʚʫʝʪ, ʢʘʢ 

ʘʥʪʠʙʠʦʪʠʢ, ʧʦʜʘʚʣʷʝʪ ʨʘʟʚʠʪʠʝ 

ʚʨʝʜʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

 ʏʝʨʝʥʦʢ ʦʧʫʩʢʘʝʪʩʷ ʚ 

ʨʘʩʪʚʦʨ ʩ ʚʦʜʦʡ, 

ʩʦʟʜʘʥʥʳʡ ʚ 

ʦʪʥʦʰʝʥʠʠ 1/3.   

200 



 80 

ʂʦʨʥʝʚʠʥ 

ʉʇ[1] 

ʆʪʥʦʩʠʪʩʷ ʢ ʩʪʠʤʫʣʷʪʦʨʘʤ 

ʘʫʢʩʠʥʦʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ 

ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʢʣʝʪʦʢ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʢʦʨʝʥʝʥʠʷ 

ʯʝʨʝʥʢʦʚ ʠ ʩʘʞʝʥʮʝʚ. 

 ʂʦʨʥʠ ʨʘʩʪʝʥʠʷ ʧʝʨʝʜ 

ʧʦʩʘʜʢʦʡ ʟʘʤʘʯʠʚʘʶʪ 

ʚ ʨʘʩʪʚʦʨʝ 1ʛ ʧʦʨʦʰʢʘ 

ʥʘ 1 ʣʠʪʨ ʚʦʜʳ, ʥʘ 12 

ʯʘʩʦʚ 

150 

ʂʣʦʥʝʢʩ ʛʝʣʴ[2] ʉʪʠʤʫʣʷʪʦʨ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʩʦʩʪʘʚ, ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ 

ʠʥʜʦʣʠʣʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ, ʛʦʨʤʦʥʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʦʩʪ 

ʢʦʨʥʝʡ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ. 

ʀʤʝʝʪ ʛʫʩʪʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ. 

ʏʝʨʝʥʦʢ ʦʧʫʩʢʘʶʪ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʚ 

ʛʝʣʴ, ʧʦʩʣʝ ʯʝʛʦ 

ʚʳʩʘʞʠʚʘʶʪ ʚ ʛʨʫʥʪ. 

250 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝʚʦʤ ʮʝʥʪʨʝ 

çʖʥʥʘʪʳè ʩ 18.10.2023 ʧʦ 09.11.2023. ʄʘʪʝʨʠʘʣ ʜʣʷ ʯʝʨʝʥʢʦʚʘʥʠʷ 

ʧʨʝʜʦʩʪʘʚʠʣ ʜʝʥʜʨʘʨʠʡ ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ. ɼʣʷ ʯʝʨʝʥʢʦʚʘʥʠʷ ʦʙʨʝʟʘʣʠ 

ʧʨʠʨʦʩʪʳ ʵʪʦʛʦ ʛʦʜʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʠʛʦʪʦʚʣʝʥʦ 32 ʯʝʨʝʥʢʘ (ʧʦ 8 

ʰʪʫʢ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ). 19.10.2023 ʚʩʝ ʯʝʨʝʥʢʠ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʚ 

ʥʝʡʪʨʘʣʴʥʫʶ ʧʦʯʚʫ, ʚ ʦʪʜʝʣʴʥʳʝ ʨʘʩʩʘʜʥʳʝ ʛʦʨʰʦʯʢʠ ʚ ʤʠʢʨʦʧʘʨʥʠʢ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʯʚʫ ʙʝʟ ʩʪʠʤʫʣʷʪʦʨʦʚ. ʇʦʣʠʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʧʨʳʩʢʠʚʘʥʠʝʤ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ. ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʫʶ ʣʘʤʧʫ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ 

ʩʥʠʤʘʣʠ ʯʝʨʝʟ ʪʨʠ ʥʝʜʝʣʠ 09.11.2023. 

 ɺ ʧʝʨʚʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚʠʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʢʦʨʝʥʝʥʠʷ ʦʙʥʘʨʫʞʝʥʦ ʥʝ 

ʙʳʣʦ. ʋʚʝʣʠʯʝʥʠʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʚ 20 ʨʘʟ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʉʨʘʚʥʝʥʠʝ ʬʦʪʦʛʨʘʬʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʝʨʝʥʢʠ, 

ʦʙʨʘʙʦʪʘʥʥʳʝ ʵʧʠʥʦʤ ʵʢʩʪʨʘ ʠ ʢʣʦʥʝʢʩ ʛʝʣʝʤ, ʠʤʝʣʠ ʙʦʣʝʝ ʜʣʠʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʯʝʨʝʥʢʠ ʢʦʥʪʨʦʣʷ ʠʤʝʣʠ ʤʥʦʛʦ ʢʦʨʦʪʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʯʝʨʝʥʢʠ, 

ʦʙʨʘʙʦʪʘʥʥʳʝ ʢʦʨʥʝʚʠʥʦʤ ʉʇ ʦʙʨʘʟʦʚʘʥʠʡ, ʥʝ ʠʤʝʣʠ.  

ɺʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʧʦʚʪʦʨʥʦʩʪʠ 2 ʯʝʨʝʥʢʘ ʦʙʨʘʙʦʪʘʥʥʳʝ ʵʧʠʥʦʤ ʠ ʢʣʦʥʝʢʩ 

ʛʝʣʝʤ ʜʘʣʠ ʧʨʠʨʦʩʪ. 

ʇʨʦʮʝʥʪ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʯʝʨʝʥʢʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʵʧʠʥʦʤ ʠ ʢʣʦʥʝʢʩ ʛʝʣʝʤ 

ʨʘʚʝʥ 12,5% , ʧʨʦʮʝʥʪ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʯʝʨʝʥʢʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʢʦʨʥʝʚʠʥʦʤ 

ʨʘʚʝʥ 0% 

    

ʈʠʩʫʥʦʢ ˉ1 ʋʢʦʨʝʥʠʚʰʠʝʩʷ ʯʝʨʝʥʢʠ ʨʦʜʦʜʝʥʜʨʦʥʘ ʜʘʫʨʩʢʦʛʦ 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. https://www.kp.ru/family/sad-i-ogorod/ehpin-dlya-rastenij/#link ʩʪʘʪʴʷ 

ʵʧʠʥ, ʩʘʡʪ çʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘè 
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2.https://www.dfogorod.ru/stati-obzory-instrumenta/cherenkovanie-s-

primeneniem-clonex-gel ʩʘʡʪ DFogorod ð ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ 

3 ɸʣʝʢʩʘʥʜʨʦʚʘ ʄ.ʉ. ʈʦʜʦʜʝʥʜʨʦʥʳ ʉʝʨʠʷ çɾʠʚʦʡ ʤʠʨ ʚʦʢʨʫʛ ʥʘʩè / 

ʄʦʩʢʚʘ ɿɸʆ çʌʠʪʦʥ+è 2001ʛ. ï 192ʩ. 

 

 

ʆʉɺɽɼʆʄʃɽʅʅʆʉʊʔ ʐʂʆʃʔʅʀʂʆɺ ʆ ɺʈɽɼɽ ʂʋʈɽʅʀʗ 

ʕʃɽʂʊʈʆʅʅʓʍ ʉʀɻɸʈɽʊ 

ʆʣʠʥʘ ʉʦʬʠʷ ʕʜʫʘʨʜʦʚʥʘ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ:  ɹʘʪʘʥʠʥʘ ɽ.ɺ., ɿʘʭʘʨʦʚʘ ɸ.ɺ. 

ʄʠʥʫʩʠʥʩʢ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʥʘ ʬʦʥʝ ʩʝʨʴʝʟʥʦʡ ʙʦʨʴʙʳ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʪʘʙʘʢʘ, ʨʝʟʢʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʬʦʨʤʝ ʧʦʪʨʝʙʣʝʥʠʷ ʥʠʢʦʪʠʥʘ 

ï ʵʣʝʢʪʨʦʥʥʳʤ ʩʠʛʘʨʝʪʘʤ ʠʣʠ ʚʝʡʧʘʤ. ʆʥʠ ʙʳʩʪʨʦ ʩʪʘʣʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʘʙʘʯʥʳʤʠ ʠʟʜʝʣʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʦʜʨʦʩʪʢʘʤʠ ʠ 

ʤʦʣʦʜʝʞʴʶ, ʚʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ʤʘʨʢʝʪʠʥʛʫ ʠ ʨʝʢʣʘʤʝ ʢʦʤʧʘʥʠʡ, ʠʭ 

ʧʨʦʠʟʚʦʜʷʱʠʭ. 

ʀʟ-ʟʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʤʥʝʥʠʷ ʦ ʙʝʟʚʨʝʜʥʦʩʪʠ ʚʝʡʧʦʚ, ʠʭ ʚʩʸ 

ʯʘʱʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʨʝʜ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʥʠ ʩʢʦʣʴʢʦ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʦʪ 

ʢʫʨʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ. ʄʥʦʛʠʝ ʚʝʨʷʪ, ʯʪʦ ʚʝʡʧʳ ʤʝʥʝʝ ʚʨʝʜʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ, 

ʯʝʤ ʦʙʳʯʥʳʝ ʩʠʛʘʨʝʪʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʩʦʜʝʨʞʘʪ ʩʤʦʣ ʠ ʧʨʦʜʫʢʪʦʚ 

ʛʦʨʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʞʠʜʢʦʩʪʝʡ ʜʣʷ ʚʝʡʧʦʚ ʩʦʜʝʨʞʘʪ ʥʠʢʦʪʠʥ ð 

ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʡ ʥʘʨʢʦʪʠʢ, ʚʳʟʳʚʘʶʱʠʡ ʬʠʟʠʯʝʩʢʫʶ ʠ ʧʩʠʭʠʯʝʩʢʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ. ʏʝʤ ʙʦʣʴʰʝ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʪ ʚʝʡʧ, ʪʝʤ ʚʳʰʝ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʥʠʢʦʪʠʥʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɺʨʝʜ ʦʪ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʥʝʜʦʦʮʝʥʝʥ, ʪʘʢ ʢʘʢ 

ʠʭ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʦ[1].  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʠʪʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʦ ʚʨʝʜʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʩʠʛʘʨʝʪʘ ï  ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʛʝʥʝʨʠʨʫʝʪ 

ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʡ ʘʵʨʦʟʦʣʴ (ʧʘʨ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʜʳʭʘʥʠʷ. ɺʥʝʰʥʠʡ 

ʚʠʜ ʥʘʧʦʤʠʥʘʝʪ ʩʠʛʘʨʝʪʫ, ʪʨʫʙʢʫ ʜʣʷ ʢʫʨʝʥʠʷ ʠʣʠ ʠʥʛʘʣʷʪʦʨ [2].  

ʕʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʥʘʥʦʩʷʪ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʦʩʦʙʝʥʥʦ 

ʦʜʥʦʨʘʟʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ.  ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʜʣʷ ʚʝʡʧʦʚ 

ʪʨʝʙʫʝʪʩʷ ʣʠʪʠʡ, ʢʦʪʦʨʳʡ ʜʦʙʳʚʘʶʪ ʠʟ ʨʘʩʩʦʣʘ ʠʣʠ ʪʚʸʨʜʳʭ ʧʦʨʦʜ. ʀʟ-ʟʘ 

ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʥʘʣʠʯʠʷ ʣʠʪʠʝʚʳʭ ʙʘʪʘʨʝʡ ʫʩʪʨʦʡʩʪʚʘ ʪʨʫʜʥʦ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ. ʆʪʭʦʜʳ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʧʣʦʭʦ ʧʦʜʜʘʶʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʠ ʧʣʦʭʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ. ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʘʢʢʫʤʫʣʷʪʦʨʳ ʠ ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʚʳʜʝʣʷʶʪ ʪʦʢʩʠʯʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʘ ʧʣʘʩʪʠʢʦʚʳʝ ʢʦʨʧʫʩʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʛʨʷʟʥʝʥʠʶ 

ʤʠʢʨʦʧʣʘʩʪʠʢʦʤ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʦʩʪʘʚʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜ. ʂʫʨʝʥʠʝ ʚʝʡʧʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʘʤ, 

ʢʦʪʦʨʳʝ ʵʢʚʠʚʘʣʝʥʪʥʳ ʚʳʙʨʦʩʘʤ ʧʨʠʤʝʨʥʦ 2100 ʘʚʪʦʤʦʙʠʣʝʡ [3].  

https://www.dfogorod.ru/stati-obzory-instrumenta/cherenkovanie-s-primeneniem-clonex-gel
https://www.dfogorod.ru/stati-obzory-instrumenta/cherenkovanie-s-primeneniem-clonex-gel
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ʇʨʦʪʦʪʠʧʳ ʵʣʝʢʪʨʦʥʥʳʭ ʠʩʧʘʨʠʪʝʣʝʡ ʠʟʚʝʩʪʥʳ ʩ ʥʘʯʘʣʘ XX ʚʝʢʘ. 

ɺ 1927ð1930 ʛʦʜʘʭ ʥʴʶ-ʡʦʨʢʩʢʠʡ ʫʯʸʥʳʡ ɼʞ. ʈʦʙʠʥʩʦʥ ʟʘʧʘʪʝʥʪʦʚʘʣ 

ʧʦʜʦʙʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʜʳʭʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɿʘʷʚʢʠ ʥʘ 

ʠʜʝʥʪʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʘʚʘʣʠʩʴ ʠ ʧʦʟʜʥʝʝ, ʥʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝ 

ʚʦʰʣʠ ʚ ʦʙʠʭʦʜ. ʇʨʦʪʦʪʠʧ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʦʩʦʙʥʦʛʦ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʥʠʢʦʪʠʥʦʩʦʜʝʨʞʘʱʠʡ ʧʘʨ ʙʝʟ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ, ʙʳʣ ʩʦʟʜʘʥ ʚ 2003 

ʛʦʜʫ ʚ ʂʠʪʘʝ ʬʘʨʤʘʮʝʚʪʦʤ ʍʦʥʦʤ ʃʠʢʦʤ. ʆʥ ʥʘʜʝʷʣʩʷ, ʯʪʦ ʪʘʢʠʤ 

ʩʧʦʩʦʙʦʤ ʩʤʦʞʝʪ ʙʨʦʩʠʪʴ ʢʫʨʠʪʴ ʠ ʧʦʤʦʞʝʪ ʩʜʝʣʘʪʴ ʵʪʦ ʠ ʜʨʫʛʠʤ. 

ʆʜʥʘʢʦ ʝʛʦ ʥʘʜʝʞʜʳ ʥʝ ʦʧʨʘʚʜʘʣʠʩʴ ð ʩʢʦʨʝʝ ʥʘʦʙʦʨʦʪ [2]. 

ɺ ʧʘʨʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 30 ʚʠʜʦʚ 

ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʪ ʥʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ [3]. ɸʵʨʦʟʦʣʴ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʞʠʜʢʦʩʪʝʡ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ (ʪʘʢʠʝ ʢʘʢ ʢʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ), ʘ ʪʘʢʞʝ ʢʘʥʮʝʨʦʛʝʥʳ (ʬʦʨʤʘʣʴʜʝʛʠʜ, ʘʮʝʪʘʣʴʜʝʛʠʜ ʠ ʪ. ʜ.). 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʞʠʜʢʦʩʪʷʤʠ. ʀʟʫʯʠʚ ʜʦʩʪʫʧʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʢʫʨʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʞʠʜʢʦʩʪʠ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʘ:  

- ʇʨʦʧʠʣʝʥʛʣʠʢʦʣʴ (ʦʪ 55 ʜʦ 62%) ï ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ, 

ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʣʶʙʦʡ ʞʠʜʢʦʩʪʠ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʛʘʨʝʪʳ.  

ʕʪʦ ʙʝʩʮʚʝʪʥʘʷ ʚʷʟʢʘʷ ʞʠʜʢʦʩʪʴ.  

- ɻʣʠʮʝʨʠʥ (30-35%) ï ʝʱʝ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʞʠʜʢʦʩʪʠ ʜʣʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ. ɺ ʥʠʭ ʛʣʠʮʝʨʠʥ ʜʦʙʘʚʣʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʫʩʪʦʛʦ ʧʘʨʘ, ʠ ʢʦʥʝʯʥʦ, ʚ ʜʦʟʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ. ʊʘʢ, ʚ ʩʦʩʪʘʚʝ ʞʠʜʢʦʩʪʠ ï 10-33% 

ʛʣʠʮʝʨʠʥʘ, ʘ ʚ ʧʘʨʦʚʦʡ ʩʪʨʫʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 52% ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ 

ʚʣʘʞʥʦʛʦ ʢʦʥʜʝʥʩʘʪʘ. ʕʪʦ ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʝʟʚʨʝʜʥʳʤ. 

- ʅʠʢʦʪʠʥ (0-3,6%) ï ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʥʝʡʨʦʪʦʢʩʠʥ ʠ 

ʢʘʨʜʠʦʪʦʢʩʠʥ. ʇʦʵʪʦʤʫ ʢʫʨʝʥʠʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʪʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ.  

- ɸʨʦʤʘʪʠʟʘʪʦʨʳ (2-4%) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʠ ʭʠʤʠʯʝʩʢʠ 

ʩʣʦʞʥʳʭ ʚʝʱʝʩʪʚ. 

 ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʫʯʝʥʳʝ ʥʘʰʣʠ ʚ ʩʦʩʪʘʚʝ ʞʠʜʢʦʩʪʠ ʪʘʢʠʝ 

ʚʝʱʝʩʪʚʘ, ʢʘʢ ʵʪʠʣʝʥʛʣʠʢʦʣʴ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʘʥʪʠʬʨʠʟʝ ʜʣʷ 

ʤʘʰʠʥʳ, ʘ ʪʘʢʞʝ ʥʠʪʨʦʟʘʤʠʥ ï ʚʝʱʝʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʚʳʟʳʚʘʪʴ 

ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʫ ʣʶʜʝʡ, ʠ ʦʥʦ ʩʦʜʝʨʞʠʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʠʛʘʨʝʪʘʭ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ [3].   

ʅʘʪʫʨʘʣʴʥʳʡ ʥʠʢʦʪʠʥ ʚ ʩʤʝʩʷʭ ʟʘʤʝʥʝʥ ʩʠʥʪʝʪʠʯʝʩʢʠʤ (ʩʦʣʝʚʳʤ 

ʠ ʱʝʣʦʯʥʳʤ). ʆʥ ʦʢʘʟʳʚʘʝʪ ʥʘ ʦʨʛʘʥʠʟʤ ʪʦʥʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, 

ʩʪʠʤʫʣʠʨʫʷ ʚʳʨʘʙʦʪʢʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʦʨʤʦʥʦʚ. ʈʝʟʢʠʝ ʧʝʨʝʧʘʜʳ 

ʜʘʚʣʝʥʠʷ ʚʤʝʩʪʝ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʪʢʘʥʷʭ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʦʥʢʦʣʦʛʠʠ. 
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ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʆʈɿ ʠ ʆʈɺʀ 

ʧʦʨʘʞʘʶʪ ʣʶʙʠʪʝʣʝʡ ʚʝʡʧʦʚ ʥʘ  43% ʯʘʱʝ, ʯʝʤ ʥʝʢʫʨʷʱʠʭ. 

çɹʦʣʝʟʥʴ ʚʝʡʧʝʨʦʚè (ʇʃɸɺʕʉ)  - ʵʪʦ ʪʷʞʝʣʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʣʸʛʢʠʭ 

ʥʘʧʦʤʠʥʘʶʱʝʝ ʧʥʝʚʤʦʥʠʶ,  ʥʦ ʥʝ ʨʝʘʛʠʨʫʶʱʘʷ ʥʘ ʘʥʪʠʙʠʦʪʠʢʠ. ʇʨʠʚʦʜʠʪ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ, ʘ ʟʘʪʝʤ ʢ ʦʥʢʦʣʦʛʠʠ. ɺʝʡʧʝʨʳ ʤʦʛʫʪ ʜʦʣʛʦ 

ʥʝ ʟʘʤʝʯʘʪʴ ʬʘʪʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʣʸʛʢʠʭ [4].  

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʦʩʪʨʦ ʩʪʦʠʪ ʩʠʪʫʘʮʠʷ ʩ ʢʫʨʝʥʠʝʤ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʚ ʥʘʰʝʡ ʰʢʦʣʝ, ʥʘʤʠ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ,  ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʘʥʢʝʪʘ 

ʠ ʧʨʦʚʝʜʝʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʜʨʦʩʪʢʦʚ [5].  ʆʧʨʦʩ ʧʨʦʚʦʜʠʣʠ ʚ  

ʩʨʝʜʥʝʡ ʰʢʦʣʝ ˉ4 ʛ. ʄʠʥʫʩʠʥʩʢʘ ʩʨʝʜʠ ʫʯʝʥʠʢʦʚ 8-9 ʢʣʘʩʩʦʚ. ɺ ʦʧʨʦʩʝ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 78 ʨʝʩʧʦʥʜʝʥʪʦʚ.  

ʇʦ ʜʘʥʥʳʤ ʘʥʢʝʪʳ çʊʘʙʘʢʦʢʫʨʝʥʠʝ ʠ ʢʫʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪè, 

ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʢʫʨʠʣʠ ʥʠ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʩʠʛʘʨʝʪ 

(ʨʠʩʫʥʦʢ 1). ʊʦʛʜʘ ʢʘʢ ʯʠʩʣʦ ʦʧʨʦʰʝʥʥʳʭ, ʧʦʧʨʦʙʦʚʘʚʰʠʭ ʢʫʨʠʪʴ 

ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ  ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ -33,4% ʠ 25,6%. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʝʜʧʦʯʪʝʥʠʝ ʚ ʚʠʜʘʭ ʩʠʛʘʨʝʪ  

ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʚʦʟʨʘʩʪ ʧʝʨʚʦʡ ʧʦʧʳʪʢʠ ʢʫʨʝʥʠʷ ʩʠʛʘʨʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʧʦʧʨʦʙʦʚʘʣʠ  ʚ ʩʦʚʩʝʤ 

ʶʥʦʤ ʚʦʟʨʘʩʪʝ  -  ʜʦ 14 ʣʝʪ - 22 % ʨʝʩʧʦʥʜʝʥʪʦʚ, ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʚ 

ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʢʫʨʠʣʠ ʚ ʧʝʨʚʳʡ ʨʘʟ 19% ʦʧʨʦʰʝʥʥʳʭ. ɺ ʧʝʨʠʦʜ 14-16 ʣʝʪ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʟʘʢʫʨʠʣʠ 5% ʠ ʵʣʝʢʪʨʦʥʥʳʝ -9%. ɺ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 

16 ʣʝʪ ʥʘʯʘʣʠ ʢʫʨʠʪʴ 22% ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʠ 23% ʵʣʝʢʪʨʦʥʥʳʝ.  
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ʈʠʩʫʥʦʢ 2 ï ɺʦʟʨʘʩʪ ʧʝʨʚʦʡ ʧʦʧʳʪʢʠ ʢʫʨʝʥʠʷ 

ʇʨʠʯʠʥʦʡ ʪʘʢʠʭ ʚʳʩʦʢʠʭ ʮʠʬʨ ʧʦʧʨʦʙʦʚʘʚʰʠʭ ʩʠʛʘʨʝʪʳ ʚʧʝʨʚʳʝ 

ʤʦʞʝʪ ʙʳʪʴ ʜʝʪʩʢʦʝ ʣʶʙʦʧʳʪʩʪʚʦ. ɺ ʨʘʟʛʦʚʦʨʘʭ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʭ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʤʥʦʛʠʝ ʛʦʚʦʨʠʣʠ, ʯʪʦ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʦʧʳʪʘ ʢʫʨʝʥʠʷ 

ʞʝʣʘʥʠʝ ʝʛʦ ʧʦʚʪʦʨʠʪʴ ʥʝ ʚʦʟʥʠʢʘʣʦ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 2014 ʛʦʜʫ 8,8% ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʧʨʠʟʥʘʚʘʣʠʩʴ, ʯʪʦ ʧʦʧʨʦʙʦʚʘʣʠ ʠʭ ʚʧʝʨʚʳʝ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 14 ʣʝʪ, ʘ ʚ 2018 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʫʞʝ ʜʦ 28,6%. 

ʄʝʞʜʫ ʪʝʤ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʢʫʨʝʥʠʝ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʦ. ɹʨʦʥʭʦʣʸʛʦʯʥʘʷ 

ʩʠʩʪʝʤʘ ʩʬʦʨʤʠʨʦʚʳʚʘʝʪʩʷ ʫ ʯʝʣʦʚʝʢʘ ʢ 17 ʛʦʜʘʤ ð ʝʩʣʠ ʦʥ ʥʘʯʠʥʘʝʪ 

ʢʫʨʠʪʴ ʩ 10ï12 ʣʝʪ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʦʧʨʘʚʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ 

[3]. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʟʥʘʶʪ ʦ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ 

ʢʫʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ 96 % ʦʧʨʦʰʝʥʥʳʭ, 71 % ʩʯʠʪʘʶʪ, ʯʪʦ 

ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʪʘʢʠʝ ʞʝ ʚʨʝʜʥʳʝ ʢʘʢ ʦʙʳʯʥʳʝ (ʨʠʩʫʥʦʢ 3).  

 
ʈʠʩʫʥʦʢ 3 ï ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʚʨʝʜʝ ʢʫʨʝʥʠʷ 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʚʳʙʦʨ ʤʝʩʪ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʢʫʨʠʣʴʱʠʢʠ. ʆʧʨʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ 

ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʢʫʨʷʪ ʥʘ ʫʣʠʮʝ (80 ʠ 27% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʈʷʜʦʤ ʩʦ ʰʢʦʣʦʡ ʠ ʜʦʤʘ ʙʦʣʴʰʝ ʢʫʨʷʪ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʠʭ ʤʝʥʝʝ ʩʪʦʡʢʠʤ ʠ ʨʝʟʢʠʤ ʟʘʧʘʭʦʤ. ʊʘʢʞʝ 19% ʢʫʨʠʣʴʱʠʢʦʚ 

ʚʝʡʧʦʚ  ʢʫʨʷʪ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. 

  
ʈʠʩʫʥʦʢ 4 - ʄʝʩʪʘ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʢʫʨʝʥʠʷ  
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ʈʝʟʫʣʴʪʘʪʳ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʘʥʢʝʪʳ çʂʘʢ ʯʘʩʪʦ ʚʳ ʢʫʨʠʪʝè ʥʝʣʴʟʷ 

ʩʯʠʪʘʪʴ ʢʦʨʨʝʢʪʥʳʤʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʪ.ʢ. ʯʘʩʪʦ ʢʫʨʠʣʴʱʠʢʠ ʚʳʙʠʨʘʣʠ ʦʪʚʝʪ 

çʥʝ ʢʫʨʶè (ʨʠʩʫʥʦʢ 5). 

 

ʈʠʩʫʥʦʢ 5 ï ʈʝʛʫʣʷʨʥʦʩʪʴ ʢʫʨʝʥʠʷ 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʦʪʢʠʥʫʪʴ ʵʪʦʪ ʚʘʨʠʘʥʪ, ʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʝʩʪʥʦ 

ʦʪʚʝʪʠʚʰʠʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʫʨʝʥʠʝ ʯʘʱʝ ʠʤʝʝʪ ʵʧʠʟʦʜʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ. ɺʘʨʠʘʥʪ çʠʥʦʛʜʘè ʚʳʙʨʘʣʠ  8% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʢʫʨʷʱʠʭ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʠʛʘʨʝʪʳ, ʠ 4% ʵʣʝʢʪʨʦʥʥʳʝ. ʅʘʩʪʦʨʘʞʠʚʘʝʪ, ʯʪʦ 6% 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʫʨʠʣʴʱʠʢʦʚ ʢʫʨʷʪ ʪʨʠ ʨʘʟʘ ʚ ʜʝʥʴ ʠ ʯʘʱʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʩʪʘʣʴʥʳʭ ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʩʦʩʪʘʚʠʣʦ ʧʦ 1%.  

ʅʘ ʚʦʧʨʦʩ ʘʥʢʝʪʳ, çʂʘʢʘʷ ʧʨʠʯʠʥʘ ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʚʘʩ ʟʘʢʫʨʠʪʴ?è 

ʚʘʨʠʘʥʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 6). 

 
ʈʠʩʫʥʦʢ 6 ï ʇʨʠʯʠʥʳ ʢʫʨʝʥʠʷ 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʢʫʨʷʱʠʭ ʧʦʜʨʦʩʪʢʦʚ ʥʘʯʘʣʠ ʢʫʨʠʪʴ ʠʟ 

ʣʶʙʦʧʳʪʩʪʚʘ - 48%, 11% - ʯʪʦʙʳ ʚʳʛʣʷʜʝʪʴ ʩʪʘʨʰʝ ʠ 6.5% - ʢʫʨʷʪ ʟʘ 

ʢʦʤʧʘʥʠʶ.  

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʚʳʷʚʠʣʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʠʪʝʣʝʡ ʥʝ ʟʥʘʶʪ ʦ 

ʚʨʝʜʥʦʡ ʧʨʠʚʳʯʢʠ ʩʚʦʠʭ ʜʝʪʝʡ (ʨʠʩʫʥʦʢ 7). 
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ʋ ʢʫʨʷʱʠʭ ʦʧʨʦʰʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ 19,5% ʨʦʜʠʪʝʣʝʡ ʟʥʘʶʪ, ʯʪʦ 

ʠʭ ʨʝʙʝʥʦʢ ʢʫʨʠʪ, ʘ ʫ 24 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʨʦʜʠʪʝʣʝʡ ʥʘʭʦʜʷʪʩʷ ʚ 

ʥʝʚʝʜʝʥʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟ 78 ʯʝʣʦʚʝʢ, 

ʧʨʦʰʝʜʰʠʭ ʘʥʢʝʪʠʨʦʚʘʥʠʝ  46 ʫʯʘʱʠʭʩʷ 8-9 ʢʣʘʩʩʦʚ, ʚʦʚʣʝʯʝʥʳ ʚ 

ʧʨʦʮʝʩʩ ʢʫʨʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʢʘʪ ʚ ʨʘʤʢʘʭ ʘʢʮʠʠ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʚʨʝʜʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ (ʧʨʠʣʦʞʝʥʠʝ 1). 

ʕʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʧʣʘʢʘʪʘ ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 

çʉʬʝʨʫʤè ʚ ʰʢʦʣʴʥʳʭ ʯʘʪʘʭ, ʨʘʟʤʝʱʝʥʘ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʰʢʦʣʳ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʰʢʦʣʘʭ 

ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʇʨʝʜʣʘʛʘʶ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ: 

ɺʚʝʩʪʠ ʪʝʤʳ ʥʘ ʫʨʦʢʘʭ çʆʩʥʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʈʦʜʠʥʳè 

(ʆɹɿʈ) ʠ çʈʘʟʛʦʚʦʨʳ ʦ ʚʘʞʥʦʤè ʦ ʚʨʝʜʝ ʠ ʦʧʘʩʥʦʩʪʠ ʚʝʡʧʦʚ; 

ʇʨʦʚʦʜʠʪʴ ʨʘʟʲʷʩʥʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʩ ʨʦʜʠʪʝʣʷʤʠ ʥʘ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʦʙʨʘʥʠʷʭ; 

ʈʘʟʤʝʱʘʪʴ ʙʨʦʰʶʨʳ ʠ ʙʫʢʣʝʪʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʪʘʢʠʭ, ʢʘʢ ʢʠʥʦ-ʧʘʨʢʠ, ʜʦʤʘ ʢʫʣʴʪʫʨʳ, 

ʤʦʣʦʜʝʞʥʳʝ ʮʝʥʪʨʳ. 

 ʉʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʙʨʦʩʠʪʴ ʢʫʨʠʪʴ ʚʝʡʧ ð ʟʘʤʝʥʠʪʴ 

ʚʨʝʜʥʫʶ ʧʨʠʚʳʯʢʫ ʧʦʣʝʟʥʦʡ. ʆʪʚʣʝʯʴʩʷ ʦʪ ʥʠʢʦʪʠʥʦʚʦʛʦ ʛʦʣʦʜʘ 

ʧʦʤʦʛʫʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ:  

- ʞʝʚʘʪʴ ʤʷʪʥʫʶ ʞʚʘʯʢʫ ʙʝʟ ʩʘʭʘʨʘ; 

- ʧʠʪʴ ʯʠʩʪʫʶ ʧʨʦʭʣʘʜʥʫʶ ʚʦʜʫ ʯʝʨʝʟ ʪʨʫʙʦʯʢʫ ʠʣʠ ʤʝʣʢʠʤʠ 

ʛʣʦʪʢʘʤʠ;  

- ʩʲʝʩʪʴ ʷʙʣʦʢʦ, ʤʦʨʢʦʚʴ, ʦʛʫʨʝʮ ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ ʧʦʣʝʟʥʳʡ ʧʨʦʜʫʢʪ;  

- ʩʜʝʣʘʪʴ ʜʳʭʘʪʝʣʴʥʫʶ ʛʠʤʥʘʩʪʠʢʫ;  

- ʚʳʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ;  

- ʧʦʛʦʚʦʨʠʪʴ ʩ ʢʝʤ-ʥʠʙʫʜʴ ʧʦ ʪʝʣʝʬʦʥʫ; 

- ʧʨʦʛʫʣʷʪʴʩʷ; 

- ʟʘʥʷʪʴʩʷ ʭʦʙʙʠ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʦʛʨʘʜʠʪʴ ʩʝʙʷ ʦʪ ʢʦʤʧʘʥʠʠ 

ʜʨʫʛʠʭ ʚʝʡʧʝʨʦʚ ʠ ʫʙʨʘʪʴ ʧʦʜʘʣʴʰʝ ʚʩʝ ʧʨʝʜʤʝʪʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʦ 

ʢʫʨʝʥʠʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʢʦʚ ʠ ʜʝʪʝʡ, ʚʧʝʨʚʳʝ ʥʘʯʘʚʰʠʭ 

ʢʫʨʠʪʴ, ʚʩʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ 

ʦʩʪʨʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʣʘʢʘʪ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʰʢʦʣʝ 

ʥʘ ʢʣʘʩʩʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʯʘʩʘʭ, ʫʨʦʢʘʭ ʙʠʦʣʦʛʠʠ, ʆɹɿʈ, ʈʘʟʛʦʚʦʨʳ ʦ 

ʚʘʞʥʦʤ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʱʘʪʴ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʝʥʜʘʭ ʠ ʚ ʤʝʩʪʘʭ 

ʩʢʦʧʣʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ. 
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ɸʅʊʈʆʇʆɻɽʅʅʆɽ ɺʃʀʗʅʀɽ ʅɸ ʈɽʂʋ ʋɾʋʈʂɸ 

ʇʫʯʠʥʠʥ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʝʙʝʥʱʠʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ɽʚʛʝʥʴʝʚʥʘ 

ʛ. ʋʞʫʨ  

 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʥʝʠʟʙʝʞʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʢʘʟʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʣʘʥʝʪʫ ɿʝʤʣʷ. 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʳʟʚʘʥʥʦʝ ʨʘʩʪʫʱʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ 

ʘʤʙʠʮʠʷʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ[4]. ʆʪ ʚʳʨʫʙʢʠ ʣʝʩʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʸʤʦʚ, ʜʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʠ ʫʪʨʘʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ï ʚʩʸ ʵʪʦ ʨʝʟʫʣʴʪʘʪ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʚʝʨʰʝʥʠʡ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ[7]. 

ɺʦʜʘ ï ʠʩʪʦʯʥʠʢ ʞʠʟʥʠ, ʠ ʨʝʢʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʵʢʦʩʠʩʪʝʤʳ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ʆʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ɿʝʤʣʝ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩʪʘʣʦ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ[3]. ʆʪ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ 

ʨʫʩʝʣ ʜʦ ʠʥʪʝʥʩʠʚʥʦʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʚʦʟʜʝʡʩʪʚʠʷ 

ʯʝʣʦʚʝʢʘ ʥʘ ʨʝʢʠ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʢʘʢ ʜʣʷ ʵʢʦʩʠʩʪʝʤ, ʪʘʢ 

ʠ ʜʣʷ ʩʘʤʠʭ ʣʶʜʝʡ[5]. 

ʂʘʢ ʨʘʟ ʵʪʠ ʧʨʦʙʣʝʤʳ ʠ ʥʘʩʪʠʛʣʠ ʨʝʢʫ ʋʞʫʨʢʘ. ʈʘʥʴʰʝ ʦʥʘ ʙʳʣʘ 

ʤʦʛʫʯʝʡ, ʯʠʩʪʝʡʰʝʡ ʨʝʢʦʡ. ʃʶʜʠ, ʞʠʚʫʱʠʝ ʚ ʋʞʫʨʝ ʜʘʚʥʦ, ʨʘʩʩʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʚ ʜʝʪʩʪʚʝ ʦʥʠ ʢʫʧʘʣʠʩʴ ʠ ʨʳʙʘʯʠʣʠ ʚ ʵʪʦʡ ʨʝʢʝ. ʉʝʡʯʘʩ ʞʝ ʦʥʘ ʧʦʪʝʨʷʣʘ ʚ 

ʨʘʟʤʝʨʘʭ ʠ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʠʣʘʩʴ. ɸ ʚʝʜʴ ʵʪʘ ʨʝʢʘ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʚʝʩʴ ʋʞʫʨ ʠ 

ʚʧʘʜʘʝʪ ʚ ɹʝʣʦʝ ʦʟʝʨʦ ʚ ʐʘʨʳʧʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʩʣʫʞʠʪ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʜʣʷ 

ʨʳʙ, ʤʝʩʪʦʤ ʛʥʝʟʜʦʚʘʥʠʷ ʩʝʨʦʛʦ ʞʫʨʘʚʣʷ, ʢʦʪʦʨʳʡ ʠʟʦʙʨʘʞʝʥ ʥʘ ʛʝʨʙʝ 

ʋʞʫʨʩʢʦʛʦ ʨʘʡʦʥʘ [2].  

ʅʘ ʟʘʥʷʪʠʷʭ ʧʦ ʵʢʦʤʦʥʠʪʦʨʠʥʛʫ, ʤʳ ʚʳʜʚʠʥʫʣʠ ʛʠʧʦʪʝʟʫ, ʯʪʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨʝʢ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʵʢʦʩʠʩʪʝʤʘʭ ʚʦʜʦʝʤʦʚ, ʩʥʠʞʘʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʫʭʫʜʰʘʷ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. 

ʄʳ ʨʝʰʠʣʠ ʨʘʟʦʙʨʘʪʴʩʷ ʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʦʜʳ ʠʟ ʨʝʢʠ.  ʇʨʠ ʩʙʦʨʝ 

ʧʨʦʙ ʩʨʘʟʫ ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʩʪʨʘʥʥʳʡ ʟʘʧʘʭ. ɺʦʜʘ ʚ ʨʝʢʝ ʙʳʣʘ ʤʫʪʥʘʷ, ʤʝʩʪʘʤʠ 

ʙʳʣʠ ʚʠʜʥʳ ʞʠʨʦʚʳʝ ʚʢʨʘʧʣʝʥʠʷ, ʘ ʥʘ ʙʝʨʝʛʫ ʙʳʣʘ ʥʝʧʦʥʷʪʥʘʷ ʙʝʣʘʷ 

ʩʫʙʩʪʘʥʮʠʷ, ʚ ʚʠʜʝ ʥʘʣʸʪʘ. ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʵʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʙʳʣʠ 

ʩʧʨʦʚʦʮʠʨʦʚʘʥʳ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ.  

ʀʩʧʦʣʴʟʫʷ ʠʤʝʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ, ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʦʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʙʳʣʦ ʦʢʘʟʘʥʦ ʥʘ ʨʝʢʫ ʋʞʫʨʢʘ.  ʅʘ ʚʳʝʟʜʥʦʡ ʰʢʦʣʝ ʦʪ 

çʋʞʫʨʩʢʦʛʦ ʮʝʥʪʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè ʧʦ  ʥʘʧʨʘʚʣʝʥʠʶ 

çʕʢʦʤʦʥʠʪʦʨʠʥʛè, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʵʢʦʣʦʛʠʠ. 

  ʇʨʦʙr ʙʳʣʠ ʚʟʷʪʳ: ʧʝʨʝʜ ʛʦʨʦʜʦʤ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ ʜʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ ʛʦʨʦʜʘ; ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ; ʧʦʩʣʝ ʦʯʠʩʪʥʳʭ, ʯʪʦʙʳ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʤʝʪʥʦʝ ʥʘ ʛʣʘʟ ʟʘʛʨʷʟʥʝʥʠʝ.  
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ʈʠʩ.2. ʌʦʪʦ ʤʝʩʪ ʩʙʦʨʘ ʧʨʦʙ ʥʘ ʨʝʢʝ ʋʞʫʨʢʘ. 

(1- ʧʝʨʝʜ ʛʦʨʦʜʦʤ; 2 - ʚ ʛʦʨʦʜʝ; 3 - ʧʦʩʣʝ ʦʯʠʩʪʥʳʭ) 

ʎʝʣʴ: ʚʳʷʚʠʪʴ ʠʩʪʦʯʥʠʢ ʚʦʟʤʦʞʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʝʢʠ 

ʋʞʫʨʢʘ. 

ɿʘʜʘʯʠ: 

Å ʉʦʙʨʘʪʴ ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʨʝʢʝ ʋʞʫʨʢʘ ʚ  ʤʝʩʪʘʭ ʩ ʨʘʟʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʚʣʠʷʥʠʷʤ 

Å ʉʜʝʣʘʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ, ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʵʢʦʣʦʛʠʠ 

Å ɺʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

 

 
ʈʠʩ.1. ʄʝʩʪʘ ʩʙʦʨʘ ʧʨʦʙ ʥʘ ʨʝʢʝ ʋʞʫʨʢʘ. 

(1- ʧʝʨʝʜ ʛʦʨʦʜʦʤ; 2 - ʚ ʛʦʨʦʜʝ; 3 - ʧʦʩʣʝ ʦʯʠʩʪʥʳʭ) 
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ʅʦʤʝʨ ʧʨʦʙʳ ˉ1 ˉ2 ˉ3 ʅʦʨʤʘ 

pH 7,5 7,7 9,3 7 

ʕʃʇʈ(ʤʉʤ/ʩʤ) 1,3 1,3 1,4 0,4 

NO3(ʤʛ/ʣ) 1,9 4,5 5,2 45 

Cl(ʤʛ/ʣ) 186,7 200,5 279 300 

ʆ2(ʤʛ/ʣ) 4,8 5,2 2,2 >4 

ʄʫʪʥʦʩʪʴ (ʤʛ/ʣ) 5,2 7 9 1,5 

ʊʘʙʣʠʮʘ ˉ1. ɸʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ ʠʟ ʨʝʢʠ ʋʞʫʨʢʘ. 

 

ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʘʤʦʡ ʛʨʷʟʥʦʡ ʦʢʘʟʘʣʘʩʴ ʧʨʦʙʘ 

ˉ3, ʚʦʜʘ ʠʤʝʣʘ ʩʠʣʴʥʳʡ ʛʥʠʣʦʩʪʥʳʡ ʟʘʧʘʭ ʠ ʩʝʨʦ-ʞʝʣʪʳʡ ʮʚʝʪ[1]. ʆʙʨʘʟʮʳ 

ʚʦʜʳ ʚʟʷʪʳʝ ʧʦʩʣʝ ʦʯʠʩʪʥʳʭ (ˉ3) ʩʦʦʨʫʞʝʥʠʡ ʠʤʝʶʪ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ ʠ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ, ʦʙʣʘʜʘʶʪ ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʠʩʣʦʨʦʜʘ 

ʠ ʚʳʩʦʢʦʡ ʤʫʪʥʦʩʪʴʶ (ʊʘʙʣ. 1). ʆʙʨʘʟʝʮ ˉ3 ʠʤʝʝʪ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʢʠʩʣʦʨʦʜʘ, ʠʟ-ʟʘ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʝʧʝʥʥʦʝ ʠʣʠ ʨʝʟʢʦʝ ʚʳʤʠʨʘʥʠʝ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʣʝʛʢʦ ʦʢʠʩʣʷʝʤʦʡ 

ʦʨʛʘʥʠʢʠ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ 

ʚʦʜʝ. ɺ ʤʫʪʥʦʡ ʚʦʜʝ, ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. 

ʇʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʤʦʛʣʠ ʧʦʩʣʫʞʠʪʴ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʣʠʚʘʶʪ ʩʪʦʯʥʳʝ ʚʦʜʳ ʚ ʨʝʢʫ.  

ʀʟ ʦʬʠʮʠʘʣʴʥʳʭ ʠʥʪʝʨʥʝʪ ʠʩʪʦʯʥʠʢʦʚ ʤʳ ʚʳʷʩʥʠʣʠ[6], ʯʪʦ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ 1971ʛ. ʠ ʩ ʪʝʭ ʧʦʨ, ʫʞʝ 54 ʛʦʜʘ, ʪʘʤ ʥʠ ʨʘʟʫ ʥʝ 

ʧʨʦʚʦʜʠʣʩʷ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ. ɺ 2022 ʛ. ʧʨʦʢʫʨʘʪʫʨʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ 

ʦʙʷʟʘʣʘ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʛʦʨʦʜʘ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ ʩʦʦʨʫʞʝʥʠʷ. ʅʦ ʚ 2023 ʛ. 

ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʳʠʛʨʘʣʘ ʢʦʥʢʫʨʩ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʦʯʠʩʪʥʳʭ, ʥʝ 

ʠʩʧʦʣʥʠʣʘ ʩʚʦʠ ʦʙʷʟʘʥʥʦʩʪʠ ʠ ʙʳʣʘ ʧʨʠʚʣʝʯʝʥʘ ʢ ʫʛʦʣʦʚʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  

ʅʘ ʚʩʪʨʝʯʝ ʩ ʛʣʘʚʦʡ ʋʞʫʨʩʢʦʛʦ ʨʘʡʦʥʘ ɿʘʨʝʮʢʠʤ ʂʦʥʩʪʘʥʪʠʥʦʤ 

ʅʠʢʦʣʘʝʚʠʯʝʤ, ʤʳ ʨʘʩʩʢʘʟʘʣʠ ʦ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʂʦʥʩʪʘʥʪʠʥ 

ʅʠʢʦʣʘʝʚʠʯ, ʩʢʘʟʘʣ, ʯʪʦ ʥʘʰʘ ʨʘʙʦʪʘ ʦʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʛʦʨʦʜʘ ʠ ʧʦʧʨʦʩʠʣ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʪʯʝʪ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʤʦʞʝʪ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩ 

ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʣʘʥʠʨʫʝʤ ʧʨʦʜʦʣʞʠʪʴ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʝʩʥʦʡ 

ʩʥʦʚʘ ʩʦʙʨʘʪʴ ʦʙʨʘʟʮʳ ʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʷ 

ʪʘʣʳʭ ʚʦʜ ʩ ʧʦʣʝʡ. ʉʨʘʚʥʠʪʴ ʧʦ ʩʥʠʤʢʘʤ ʠʟ Google ʢʘʨʪ, ʢʘʢ ʠʟʤʝʥʠʣʘʩʴ ʨʝʢʘ 

ʟʘ 20 ʣʝʪ. ʇʨʝʜʣʦʞʠʪʴ ʩʧʠʩʦʢ ʤʝʨ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʨʝʢʫ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʛʤʝʪ ɸ. ɺ. ʅʦʚʳʡ ʩʪʘʥʜʘʨʪ ʥʘ ʤʝʪʦʜʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʚʦʜʳ //ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ï 2017. ï ˉ. 1. ï ʉ. 24-25. 
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2. ɺʘʛʘʧʦʚʘ ɼ. ʊ. ʉʆʉʊɸɺ ɸɺʀʌɸʋʅʓ ʉɽʃʔʉʂʀʍ ʅɸʉɽʃɪʅʅʓʍ 
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʂʈɽʄɸ ɼʃʗ ʈʋʂ ʉ ʅɸʊʋʈɸʃʔʅʓʄʀ 

ʂʆʄʇʆʅɽʅʊɸʄʀ, ʉʆɿɼɸʅʅʆɻʆ ɺ ɼʆʄɸʐʅʀʍ ʋʉʃʆɺʀʗʍ  

ʉʪʘʨʠʢʦʚʘ ʄʘʨʛʘʨʠʪʘ ɸʥʪʦʥʦʚʥʘ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ɿʘʭʘʨʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʠʢʪʦʨʦʚʥʘ, ɿʣʦʪʥʠʢʦʚʘ ʆʣʝʩʷ 

ɺʣʘʜʠʩʣʘʚʦʚʥʘ 

ʛ. ʄʠʥʫʩʠʥʩʢ 

 

ʉʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʦʢʨʫʞʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʉʨʝʜʠ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʥʝʙʝʟʦʧʘʩʥʳʝ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʪʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʭʠʤʠʯʝʩʢʠʡ 

ʧʨʝʩʩʠʥʛ ʩʦ ʩʪʦʨʦʥʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʧʨʠʟʚʘʥʥʳʭ ʟʘʱʠʱʘʪʴ ʝʛʦ ʦʪ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ. ʉʪʨʘʜʘʝʪ ʠʤʤʫʥʠʪʝʪ, ʢʨʦʚʝʥʦʩʥʘʷ, ʚʳʜʝʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʳ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʥʘʨʫʰʝʥʠʷʤ ʟʜʦʨʦʚʴʷ.  

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʟʘʤʝʥʠʪʴ ʥʝʢʦʪʦʨʳʭ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʩʨʝʜʩʪʚʘ ʥʘ ʥʘʪʫʨʘʣʴʥʳʝ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ, ʢʦʛʜʘ 

ʠʜʝʪ ʨʝʯʴ ʦ ʪʝʭ ʚʝʱʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ 

ʦʨʛʘʥʠʟʤʦʤ, ʥʘʧʨʠʤʝʨ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ - ʩ ʢʦʞʝʡ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʦʩʤʝʪʠʢʠ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʦʩʥʦʚʝ ʚʦʟʨʘʩʪʘʝʪ ʩ ʙʦʣʴʰʦʡ 

ʧʨʦʛʨʝʩʩʠʚʥʦʩʪʴʶ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ, ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʷ o 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʦʣʴʟʝ ʥʘʪʫʨʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ 

ʩʧʨʦʩʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʫʶ ʢʦʩʤʝʪʠʢʫ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʚʩʝ ʙʦʣʴʰʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʥʦʚʳʝ ʢʦʩʤʝʪʠʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ ʥʘ ʦʩʥʦʚʝ ʤʘʩʝʣ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʨʘʚ. 
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ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʚʦʡʩʪʚ ʵʬʠʨʥʳʭ ʠ 

ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʩʝʣ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʨʘʚ ʚ ʫʭʦʜʝ ʟʘ ʢʦʞʝʡ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

1. ʇʦʜʦʙʨʘʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ 

ʩʦʟʜʘʪʴ ʢʨʝʤ ʜʣʷ ʨʫʢ; 

2. ʀʟʛʦʪʦʚʠʪʴ ʢʨʝʤ, ʩʦʜʝʨʞʘʱʠʡ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʚ 

ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ; 

3. ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʝ ʢʨʝʤʘ ʜʣʷ ʨʫʢ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʷʭ 

ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʝʛʦ ʩʥʠʤʘʪʴ ʦʱʫʱʝʥʠʝ ʩʪʷʥʫʪʦʩʪʠ ʠ ʩʫʭʦʩʪʠ ʢʦʞʠ, ʘ ʪʘʢʞʝ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʵʬʬʝʢʪʘ; 

4. ʆʮʝʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʥʦʡ ʨʝʮʝʧʪʫʨʳ ʢʨʝʤʘ 

ʜʣʷ ʨʫʢ. 

ɽʞʝʜʥʝʚʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʥʱʠʥ ʦʪʜʘʶʪ ʩʚʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʥʘʪʫʨʘʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʦ ʫʭʦʜʫ ʟʘ ʢʦʞʝʡ, ʩʜʝʣʘʥʥʳʤʠ ʩʚʦʠʤʠ ʨʫʢʘʤʠ. 

ɼʦʤʘʰʥʠʡ ʢʨʝʤ ʜʣʷ ʨʫʢ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ çʤʘʛʘʟʠʥʥʦʛʦè ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʧʦ ʮʝʥʦʚʦʤʫ ʬʘʢʪʦʨʫ [1]. 

ʉʜʝʣʘʪʴ ʜʦʤʘ ʢʨʝʤ ʜʣʷ ʨʫʢ ï ʵʪʦ ʟʥʘʯʠʪ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ ʦʪ ʜʝʡʩʪʚʠʷ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ. ʇʦʩʣʝʜʥʠʝ 

ʥʝʨʝʜʢʦ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʨʘʟʜʨʘʞʝʥʠʡ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ. 

ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʢʨʝʤ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ 

ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʥʝʦʙʭʦʜʠʤʦ: 

1. ʄʘʩʣʦ ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʩʪʦʯʢʠ; 

2. ʄʘʩʣʦ ʣʘʚʘʥʜʳ; 

3. ʉʫʭʠʝ ʮʚʝʪʳ ʨʦʤʘʰʢʠ; 

4. ʇʘʨʘʬʠʥ; 

5. ɺʘʟʝʣʠʥʦʚʦʝ ʤʘʩʣʦ.  

ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʣʘʚʘʥʜʳ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʨʝʜʠ ʧʘʭʫʯʠʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʚʳʞʠʤʦʢ. ɺʝʱʝʩʪʚʦ ʧʦʣʫʯʘʶʪ 

ʤʝʪʦʜʦʤ ʧʘʨʦʚʦʡ ʜʠʩʪʠʣʣʷʮʠʠ ʠʟ ʮʚʝʪʫʱʠʭ ʚʝʨʭʫʰʝʢ, ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʷ. 

ʕʬʠʨ ʚʳʭʦʜʠʪ ʙʝʩʮʚʝʪʥʳʤ, ʙʣʝʜʥʦ-ʞʝʣʪʳʤ, ʨʝʞʝ ð ʥʘʜʝʣʝʥ ʪʝʤʥʦ-ʟʝʣʝʥʳʤ 

ʦʪʪʝʥʢʦʤ [2].   

ɺ ʩʦʩʪʘʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʣʘʚʘʥʜʳ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 250 ʧʦʣʝʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʣʝʪʫʯʠʝ ʩʧʠʨʪʳ, ʚʘʞʥʝʡʰʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, 

ʩʤʦʣʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ: ʣʘʚʘʥʜʠʥ, ʣʠʤʦʥʝʥ, ʢʘʤʬʦʨʘ, ʣʠʥʘʣʦʦʣ [3]. 

ʉʣʦʞʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʣʘʛʦʪʚʦʨʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʢʣʝʪʦʢ, ʧʦʤʦʛʘʶʪ ʚʳʩʪʨʘʠʚʘʥʠʶ ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʫʣʫʯʰʘʶʪ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʪʢʘʥʝʡ. ʉʘʤʳʤʠ ʮʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʘʨʦʤʘʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠʟʥʘʶʪ: ʦʯʠʱʝʥʠʝ, ʫʩʪʨʘʥʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʦʤʦʣʦʞʝʥʠʝ. 

ʏʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʣʝʪʫʯʠʝ ʬʨʘʢʮʠʠ ʚ ʢʦʩʤʝʪʦʣʦʛʠʠ, ʠʭ ʥʫʞʥʦ 

ʨʘʩʪʚʦʨʷʪʴ ʚ ʞʠʨʥʦʤ ʥʦʩʠʪʝʣʝ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ (ʇɸɺ). ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʟʦʚʳʝ ʢʦʩʤʝʪʠʯʝʩʢʠʝ 

ʤʘʩʣʘ. 

ʄʘʩʣʦ ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʩʪʦʯʢʠ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʵʣʠʢʩʠʨʦʤ 
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ʤʦʣʦʜʦʩʪʠè. ʆʥʦ ʷʚʣʷʝʪʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʚʠʥʦʜʝʣʠʷ ʠ ʠʟʚʝʩʪʥʦ ʝʱʝ ʩʦ 

ʚʨʝʤʝʥ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ. ɽʛʦ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ ʚ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ 

ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: ʢʨʝʤʦʚ, ʤʘʩʦʢ, ʙʘʣʴʟʘʤʦʚ. ʉʨʝʜʠ ʜʨʫʛʠʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʦʥʦ ʠʤʝʝʪ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʩʪʘʚʦʚ [4]. 

ɺ ʥʝʤ ʙʦʣʝʝ 70% ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ. ʊʘʢʞʝ ʤʘʩʣʦ ʙʦʛʘʪʦ ʚʠʪʘʤʠʥʘʤʠ, 

ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʆʩʦʙʝʥʥʦ ʤʥʦʛʦ ʚ ʥʝʤ ʚʠʪʘʤʠʥʘ ɽ. 

ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʤʘʩʣʝ ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʩʪʦʯʢʠ ʚʝʱʝʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʢʦʞʠ, ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʢʦʣʣʘʛʝʥʘ ʠ ʵʣʘʩʪʠʥʘ 

(ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʨʝʩʚʝʨʘʪʨʦʣʘ ʠ ʚʠʪʘʤʠʥʦʚ A, C), ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ 

ʢʦʞʥʦʤʫ ʧʦʢʨʦʚʫ ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ ʫʧʨʫʛʦʩʪʴ. ʄʘʩʣʦ ʦʙʣʘʜʘʝʪ 

ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ [5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʘʩʣʦ ʧʨʦʥʠʢʘʝʪ ʠ ʚ ʛʣʫʙʦʢʠʝ ʩʣʦʠ ʵʧʠʪʝʣʠʷ ʠ ʧʠʪʘʝʪ ʠʭ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʙʦʨʦʪʴʩʷ ʩ ʥʘʯʘʣʴʥʳʤʠ ʩʪʘʜʠʷʤʠ ʮʝʣʣʶʣʠʪʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʣʫʯʰʝʥʠʶ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʫʤʝʥʴʰʘʝʪ ʧʨʦʷʚʣʝʥʠʷ ʢʫʧʝʨʦʟʘ ʠ ʩʦʩʫʜʠʩʪʳʝ 

ʟʚʝʟʜʦʯʢʠ. 

ʕʢʩʪʨʘʢʪ ʨʦʤʘʰʢʠ ʚ ʢʦʩʤʝʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʠʥʛʨʝʜʠʝʥʪ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʙʳʩʪʨʦ ʫʩʧʦʢʘʠʚʘʶʪ ʢʦʞʫ, ʧʦʤʦʛʘʶʪ ʙʦʨʦʪʴʩʷ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʈʦʤʘʰʢʘ ʦʢʘʟʳʚʘʝʪ ʜʝʣʠʢʘʪʥʦʝ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚ. ʇʦʣʴʟʘ ʨʦʤʘʰʢʠ ʜʣʷ ʢʦʞʠ ʪʘʢʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚʘʭ. ɺʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʬʣʘʚʦʥʦʠʜʳ ʥʝʡʪʨʘʣʠʟʫʶʪ 

ʜʝʡʩʪʚʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʧʦʤʦʛʘʶʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʥʥʝʝ ʩʪʘʨʝʥʠʝ 

[2]. 

ʇʨʦʮʝʩʩ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. ʅʫʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʚʦʜʷʥʫʶ ʙʘʥʶ, ʨʘʩʪʦʧʠʪʴ 

30 ʛ ʧʘʨʘʬʠʥʘ, 50 ʛ ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ. ʊʱʘʪʝʣʴʥʦ ʚʳʤʝʰʘʪʴ ʩʤʝʩʴ, ʩʥʷʪʴ ʩ 

ʦʛʥʷ, ʜʦʙʘʚʠʪʴ 10 ʛ ʥʘʩʪʦʡʢʠ ʨʦʤʘʰʢʠ ʠ ʧʝʨʝʤʝʰʘʪʴ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ. ɺ 

ʩʘʤʦʤ ʢʦʥʮʝ ʜʦʙʘʚʠʪʴ 5 ʛ ʤʘʩʣʘ ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʩʪʦʯʢʠ, ʘ ʪʘʢʞʝ 5 ʛ ʤʘʩʣʘ 

ʣʘʚʘʥʜʳ. ʊʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ ʛʦʪʦʚʫʶ ʤʘʩʩʫ. 

ʂʦʛʜʘ ʢʨʝʤ ʦʩʪʳʥʝʪ ʠ ʥʝʤʥʦʛʦ ʟʘʛʫʩʪʝʝʪ, ʤʦʞʥʦ ʥʘʥʦʩʠʪʴ ʥʘ ʩʫʭʫʶ 

ʯʠʩʪʫʶ ʢʦʞʫ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʥʦʯʴ ʠʣʠ ʧʦʩʣʝ ʤʳʪʴʷ ʧʦʩʫʜʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚ ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ 100 ʛʨʘʤʤʦʚ ʢʨʝʤʘ ʜʣʷ ʨʫʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

 ̄
ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, 

ʚʝʩ ʫʧʘʢʦʚʢʠ 
ʎʝʥʘ ʟʘ ʰʪ. 

ʅʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 
ʉʫʤʤʘ 

1.  ʄʘʩʣʦ ʚʠʥʦʛʨʘʜʥʦʡ 

ʢʦʩʪʦʯʢʠ, 25 ʛ     

76 ʨʫʙʣʝʡ 5 ʛ 15 ʨʫʙʣʝʡ 20 ʢʦʧʝʝʢ 

2.  ʄʘʩʣʦ ʣʘʚʘʥʜʳ, 25 ʛ 66 ʨʫʙʣʝʡ 5 ʛ 13 ʨʫʙʣʝʡ 20 ʢʦʧʝʝʢ 

3.  ʉʫʭʠʝ ʮʚʝʪʳ ʨʦʤʘʰʢʠ, 100 ʛ 142 ʨʫʙʣʷ 10 ʛ 14 ʨʫʙʣʝʡ 20 ʢʦʧʝʝʢ 

4.  ʇʘʨʘʬʠʥ, 200 ʛ 186 ʨʫʙʣʝʡ 30 ʛ 27 ʨʫʙʣʝʡ 90 ʢʦʧʝʝʢ 

5.  ɺʘʟʝʣʠʥʦʚʦʝ ʤʘʩʣʦ 500 ʛ 267 ʨʫʙʣʝʡ 50 ʛ 26 ʨʫʙʣʝʡ 70 ʢʦʧʝʝʢ 

ʀʪʦʛʦ:                                             737 ʨʫʙʣʝʡ 97 ʨʫʙʣʝʡ 20 ʢʦʧʝʝʢ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʝʜʝʤ ʠʪʦʛ ʚʩʝʭ ʟʘʪʨʘʯʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʅʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ 100 ʛʨʘʤʤʦʚ ʢʨʝʤʘ ʜʣʷ ʨʫʢ ʫʰʣʦ ʦʢʦʣʦ 2-ʭ ʯʘʩʦʚ, 97,2 ʨʫʙʣʷ ʠ 

ʦʩʪʘʣʦʩʴ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʝʱʸ ʤʠʥʠʤʫʤ ʯʝʪʳʨʸʭ ʧʦʨʮʠʡ. 

ʇʨʠʤʝʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʢʨʝʤʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʛʨʘʤʤʦʚ ʚ ʤʘʛʘʟʠʥʘʭ ʠ 

ʠʥʪʝʨʥʝʪʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 400 ʨʫʙʣʝʡ, ʥʦ ʮʝʥʘ ʚʩʝʛʜʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʢʘʯʝʩʪʚʘ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʠ.  

ʀʟ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʧʷʪʴ ʧʦʨʮʠʡ ʢʨʝʤʘ 

ʜʣʷ ʨʫʢ, ʩʫʤʤʘʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʪ 486 ʨʫʙʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʣʘʪʴ ʢʨʝʤ ʜʦʤʘ ʥʘʤʥʦʛʦ ʚʳʛʦʜʥʝʝ. ɺʦ ï ʧʝʨʚʳʭ, ʵʪʦ 

ʥʘʤʥʦʛʦ ʙʝʟʦʧʘʩʥʝʝ, ʚʝʜʴ ʤʳ ʟʥʘʝʤ ʠʟ ʯʝʛʦ ʵʪʦʪ ʢʨʝʤ ʜʝʣʘʝʪʩʷ. ɺʦ ï ʚʪʦʨʳʭ, 

ʵʪʦ ʷʚʥʦ ʵʢʦʥʦʤʥʝʝ, ʯʝʤ ʧʦʢʫʧʘʪʴ ʝʛʦ ʚ ʤʘʛʘʟʠʥʘʭ.  

ʇʝʨʝʜ ʧʦʩʪʫʧʣʝʥʠʝʤ ʥʘ ʨʳʥʢʠ ʣʶʙʘʷ ʧʨʦʜʫʢʮʠʷ ʧʨʦʭʦʜʠʪ ʠʩʧʳʪʘʥʠʝ -  

ʪʝʩʪʠʨʦʚʘʥʠʝ. ʂʨʝʤ ʙʳʣ ʧʨʦʚʝʨʝʥ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʫʚʣʘʞʥʷʪʴ ʢʦʞʫ ʨʫʢ ʠ 

ʩʥʠʤʘʪʴ ʦʱʫʱʝʥʠʝ ʩʪʷʥʫʪʦʩʪʠ. ʇʨʠʛʦʪʦʚʣʝʥʥʳʡ ʢʨʝʤ ʙʳʣ ʨʘʟʜʝʣʸʥ ʥʘ 

ʧʦʨʮʠʠ ʧʦ 10 ʛʨʘʤʤʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʧʳʪʫʝʤʳʭ ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʯʝʥʠʮʳ 9 

ʢʣʘʩʩʘ, ʚʟʨʦʩʣʳʝ ʞʝʥʱʠʥʳ. ɺʦʟʨʘʩʪ ʫʯʘʩʪʥʠʮ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪ 15 ʜʦ 64 ʣʝʪ. 

ɺ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʠʩʧʳʪʫʝʤʳʝ ʥʘʥʦʩʠʣʠ ʢʨʝʤ ʥʘ ʢʦʞʫ ʨʫʢ ʧʦʩʣʝ 

ʢʘʞʜʦʛʦ ʤʳʪʴʷ ʧʦʩʫʜʳ ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʝʨʝʜ ʩʥʦʤ. ɸ ʧʦ ʦʢʦʥʯʘʥʠʠ ʥʝʜʝʣʠ 

ʠʩʧʳʪʫʝʤʳʝ ʦʪʚʝʪʠʣʠ ʥʘ ʚʦʧʨʦʩʳ ʘʥʢʝʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ.  

ɸʥʢʝʪʘ 

1. ɺʦʟʨʘʩʪ. _______ 

2. ʉʢʦʣʴʢʦ ʨʘʟ ʚ ʩʫʪʢʠ ʥʘʥʦʩʠʣʩʷ ʢʨʝʤ ʜʣʷ ʨʫʢ? _______ 

3. ɽʩʪʴ ʣʠ ʦʱʫʱʝʥʠʝ ʩʫʭʦʩʪʠ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʝʤʘ? ɼɸ; ʅɽʊ 

4. ʇʨʦʧʘʜʘʣ ʣʠ ʵʬʬʝʢʪ ʫʚʣʘʞʥʝʥʠʷ ʢʨʝʤʘ ʧʦʩʣʝ ʤʳʪʴʷ ʧʦʩʫʜʳ? ɼɸ; 

ʅɽʊ 

5. ʂʘʢ ʜʦʣʛʦ ʜʣʠʣʩʷ ʵʬʬʝʢʪ ʫʚʣʘʞʥʝʥʠʷ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʢʨʝʤʘ? 

ʄʝʥʴʰʝ 1 ʯʘʩʘ;  1-2 ʯʘʩʘ;  2-4 ʯʘʩʘ;  ɹʦʣʴʰʝ 4 ʯʘʩʦʚ. 

 

ʋʯʘʩʪʥʠʮʳ ʠʩʧʳʪʘʥʠʡ ʦʮʝʥʠʣʠ ʢʨʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʬʬʝʢʪʘ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʪʦʡʢʦʩʪʠ ʠ ʦʱʫʱʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

 

 

ʊʘʙʣʠʮʘ 2 - ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

 ̄
ʀʤʷ 

ʠʩʧʳʪʫʝʤʦʡ 
ɺʦʟʨʘʩʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʥʘʥʝʩʝʥʠʡ 

ʢʨʝʤʘ ʚ 

ʩʫʪʢʠ 

ʆʱʫʱʝʥʠʝ 

ʩʫʭʦʩʪʠ 

ʀʩʯʝʟʥʦʚʝʥʠʝ 

ʵʬʬʝʢʪʘ ʧʦʩʣʝ 

ʤʳʪʴʷ ʧʦʩʫʜʳ 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʵʬʬʝʢʪʘ 

1 ʂʩʝʥʠʷ 16 2 ʅʝʪ ɼʘ 2-4 ʯʘʩʘ 

2 ɼʠʘʥʘ 15 2 ʅʝʪ ɼʘ 2-4 ʯʘʩʘ 

3 ʄʘʨʛʘʨʠʪʘ 15 2 ʅʝʪ ɼʘ 2-4 ʯʘʩʘ 

4 ɺʘʣʝʨʠʷ 15 2 ʅʝʪ ɼʘ 2-4 ʯʘʩʘ 

5 ɺʘʣʝʥʪʠʥʘ 35 3 ʅʝʪ ɼʘ 1-2 ʯʘʩʘ 

6 ʄʘʨʠʷ 37 3 ʅʝʪ ɼʘ 1-2 ʯʘʩʘ 

7 ʅʘʪʘʣʴʷ 27 3 ʅʝʪ ɼʘ 1-2 ʯʘʩʘ 
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8 ɽʚʛʝʥʠʷ 64 3 ʅʝʪ ɼʘ 1-2 ʯʘʩʘ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʢʨʝʤ ʫʩʪʨʘʥʷʝʪ ʩʫʭʦʩʪʴ ʢʦʞʠ; ʝʛʦ ʵʬʬʝʢʪ ʧʨʦʧʘʜʘʝʪ ʧʦʩʣʝ 

ʤʳʪʴʷ ʧʦʩʫʜʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʪʨʝʙʫʝʪʩʷ ʧʦʚʪʦʨʥʦʝ ʥʘʥʝʩʝʥʠʝ; ʫ ʠʩʧʳʪʫʝʤʳʭ 

ʤʦʣʦʞʝ 17 ʣʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʬʬʝʢʪʘ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ (ʜʦ 4 ʯʘʩʦʚ), ʘ ʫ 

ʠʩʧʳʪʫʝʤʳʭ ʩʪʘʨʰʝ 26 ʣʝʪ ï ʤʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ (1-2 ʯʘʩʘ). 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʬʬʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʙʳʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

(ʩʢʦʣʴʢʦ ʨʘʟ ʠʩʧʳʪʫʝʤʘʷ ʤʳʣʘ ʧʦʩʫʜʫ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʟʘʥʷʪʦʩʪʴ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ), ʘ ʪʘʢʞʝ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʞʠ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʂʘʨʠʙʦʚʘ ʅ. ʃʝʢʘʨʩʪʚʘ ʜʣʷ ʢʨʘʩʠʚʳʭ / ʅ. ʂʘʨʠʙʦʚʘ. çʀʥʚʝʩʪɻʘʟʝʪʘè, 

ˉ7, 17- 23 ʬʝʚʨʘʣʷ 2004. 

2. ʂʘʨʪʘʤʳʰʝʚ, ɸ.ʀ. ʂʦʩʤʝʪʠʯʝʩʢʠʡ ʫʭʦʜ ʟʘ ʢʦʞʝʡ / ɸ.ʀ. ʂʘʨʪʘʤʳʰʝʚ, 

ɺ.ɸ. ɸʨʥʦʣʴʜ - ʂʠʝʚ: ɻʦʩʤʝʜʠʟʜʘʪ ʋʢʨʘʠʥʳ. 1956. ï 160 ʩ. 

3. ʌʠʪʦʪʝʨʘʧʠʷ https://www.fitoterapija.lv/ru/   

4.  ʐʘʬʦʨʦʩʪʦʚʘ, ɺ.ɺ. ʊʨʘʚʳ ʚ ʢʦʩʤʝʪʠʢʝ / ɺ.ɺ. ʐʘʬʦʨʦʩʪʦʚʘ, ɽ.ʉ. 

ʃʝʚʢʦʚʘ.  ʄʦʩʢʚʘ: ʉʧʦʨʪ, 2009. ï 160 ʩ. 

5. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʦʪ ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ 

https://www.aromashka.ru/efirnye-ili -kosmeticheskie 

 

 

ʀɿʋʏɽʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ʇʆʏɺ ɺ ɻʆʈʆɼɽ 

ɼʀɺʅʆɻʆʈʉʂɽ 

ʉʪʝʢʦʣʴʱʠʢʦʚʘ ɸʥʛʝʣʠʥʘ ɻʝʥʥʘʜʴʝʚʥʘ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʣʦʜʫʭʠʥʘ ʉ.ʅ., ʧʝʜʘʛʦʛ ɼʆ ʬʠʣʠʘʣʘ çɼʕɹʉè ʄɹʆʋ ɼʆ 

çɼɼʊè, ʛ. ɼʠʚʥʦʛʦʨʩʢ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉ ʧʦʤʦʱʴʶ ʧʦʯʚʝʥʥʦʡ ʦʙʦʣʦʯʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʙʠʦʩʬʝʨʳ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʩʥʠʞʝʥʠʝ ʝʸ ʧʣʦʜʦʨʦʜʠʷ, ʫʩʠʣʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʟʘʛʨʷʟʥʝʥʠʷ.  

ʇʨʦʙʣʝʤʘ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʦʯʚ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʘʪʴ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʶ ʚʝʨʭʥʝʤʫ ʛʦʨʠʟʦʥʪʫ 

ʧʦʯʚʳ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʛʦʨʦʜʘ ɼʠʚʥʦʛʦʨʩʢʘ.  

ɿʘʜʘʯʠ: 1). ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʦʩʚʦʠʪʴ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ. 

2). ʇʨʦʠʟʚʝʩʪʠ ʦʪʙʦʨ ʧʨʦʙ ʠ ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʧʦʯʚ. 

3). ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. 

ɻʠʧʦʪʝʟʘ: ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ɼʠʚʥʦʛʦʨʩʢʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʦʯʚʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ. 
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ʄʝʪʦʜʳ: 1) ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

2.) ʅʘʙʣʶʜʝʥʠʝ. 

3) ʆʙʦʙʱʝʥʠʝ. 

4) ʆʪʙʦʨ ʧʨʦʙ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʘʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚ 06.10.2024 

ʊʘʙʣʠʮʘ 1. 
ʄʝʩ

ʪʦ 

ʈʝʣʴ

ʝʬ 

ʊʠʧ ʉʦʩʪʘʚ ʄʝʭʘʥ

ʠʯʝʩʢʠ

ʡ 

ʩʦʩʪʘʚ 

ɺʦʜʦʨʦʜ

ʥʳʡ 

ʧʦʢʘʟʘʪʝ

ʣʴ (pH) 

ʇʦ 

ʠʥʜʠʢʘʪ

ʦʨʥʦʡ 

ʙʫʤʘʞʢʝ 

ʉʦʣʝʩʦʜ

ʝʨʞʘʥʠʝ

, ʤʛ/ʣ 

(ʧʦ 

ʧʨʠʙʦʨʫ 

(TDS 

 

ʀʦʥʳ 

ʞʝʣʝʟʘ(

3) 

(ʢʘʯʝʩʪʚ

ʝʥʥʦʝ 

ʦʧʨʝʜʝʣ

ʝʥʠʝ) 

ʉʫʣʴʬʘʪʳ  

(ʢʘʯʝʩʪʚʝʥ

ʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠ

ʝ) 

ʋʣ. 

ʅʘʙ

ʝʨʝ

ʞʥʘ

ʷ 53 

ʈʘʚʥ

ʠʥʘ 

ɻʣʠʥʠʩʪ

ʘʷ 

(ʢʘʤʥʠ, 

ʤʫʩʦʨ) 

ʋʤʝʨʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʨʝʚʴʝʚ, 

ʧʘʩʪʙʠʱʝ, 

ʝʩʪʴ ʢʘʤʥʠ, 

ʤʫʩʦʨ 

ʉʨʝʜʥʠ

ʡ 

ʩʫʛʣʠʥ

ʦʢ 

ʂʠʩʣʘʷ 

(4) 

0051 ʅʝ 

ʦʙʥʘʨʫʞ

ʝʥʳ 

ɹʦʣʴʰʦʡ 

ʦʩʘʜʦʢ 

ʋʣ. 

ʉʘʷ

ʥʩʢʘ

ʷ 7 

ʉʢʣ

ʦʥ 

ʛʦʨ

 r

ɻʣʠʥʠʩʪ

ʘʷ 

(ʢʘʤʥʠ) 

1 ʙʝʨʝʟʘ, 1-

2 ʜʫʙʘ, ʝʩʪʴ 

ʤʫʩʦʨ, 

ʢʘʤʥʠ 

ʉʫʧʝʩʯ

ʘʥʳʡ 

ʂʠʩʣʘʷ 

(5) 

0072 ʅʝ 

ʦʙʥʘʨʫʞ

ʝʥʳ 

ʅʝʙʦʣʴʰʦʡ 

ʦʩʘʜʦʢ 

ʋʣ. 

ɹʦʨ

ʠʩʘ 

ʇʦʣ

ʝʚʦʛ

ʦ 3 

(ɼɼ

ʊ) 

ʉʢʣ

ʦʥ 

ʉʫʭʘʷ 

(ʢʘʤʥʠ) 

ʆʙʠʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʨʝʚʴʝʚ, 

ʧʘʩʪʙʠʱʝ, 

ʝʩʪʴ ʢʘʤʥʠ, 

ʤʫʩʦʨ 

ʊʷʞʝʣ

ʳʡ 

ʩʫʛʣʠʥ

ʦʢ 

ʂʠʩʣʘʷ 

(5) 

0046 ʅʝ 

ʦʙʥʘʨʫʞ

ʝʥʳ 

ʅʝʙʦʣʴʰʦʡ 

ʦʩʘʜʦʢ 

ʋʣ. 

ʏʢʘ

ʣʦʚʘ 

48 

(ʰʢ

ʦʣʘ 

ˉ5) 

ɻʦʨ

ʥʳʡ 

ʉʫʭʘʷ 2-3 ʙʝʨʝʟʳ, 

ʧʘʩʪʙʠʱʝ, 

ʝʩʪʴ ʤʫʩʦʨ 

ʃʝʛʢʠʡ 

ʩʫʛʣʠʥ

ʦʢ 

ʂʠʩʣʘʷ 

(5) 

0046 ʅʝ 

ʦʙʥʘʨʫʞ

ʝʥʳ 

ʅʝʙʦʣʴʰʦʡ 

ʦʩʘʜʦʢ 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷ ʦʩʚʦʠʣʘ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʶ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ 
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ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʘʪʦʚ, ʩʦʣʝʡ, ʠʦʥʦʚ ʞʝʣʝʟʘ (3), ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʘ 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʤʥʦʶ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʙʘ 

ʚ ʪʦʯʢʝ ˉ1 (ʅʘʙʝʨʝʞʥʘʷ) ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʩʦʜʝʨʞʘʥʠʝ 

ʩʫʣʴʬʘʪʦʚ, ʩʦʣʝʡ ʠ ʪ.ʜ.) 

 

ʃʠʪʝʨʘʪʫʨʘ 

1) ʉʤʠʨʥʦʚʘ. ʅ. ɿ. ʀʟʫʯʘʝʤ ʵʢʦʣʦʛʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ: 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʘʢʪʠʢʫʤ. ʂʨʘʩʥʦʷʨʩʢ: ʈʀʆ ʂɻʇʋ, 1999 ï 52. 

2) ɸʣʝʢʩʝʝʚ ʉ. ɺ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʵʢʦʣʦʛʠʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ/ ʧʦʜ ʨʝʜ. ʉ. 

ɺ. ɸʣʝʢʩʝʝʚʘ. ï ʄ: ɸʆ ʄɼʉ, 1996. ï 192ʩ. 

3). ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ ʆ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʚ 2023 ʛʦʜʫ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.mpr.krskstate.ru/envir/page5849/0/id/70305 

 

 

ʇʈʆɽʂʊ ʃɸʅɼʐɸʌʊʅʆɻʆ ɼʀɿɸʁʅɸ ʇɸʃʀʉɸɼʅʀʂɸ 

ʋʩʪʴʷʥʮʝʚʘ ɸʨʠʥʘ ɽʚʛʝʥʴʝʚʥʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʂʨʳʪʢʠʥʘ ʃʘʜʘ ɸʥʘʪʦʣʴʝʚʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʇʝʨʚʳʰʠʥʘ ɻʘʣʠʥʘ ɻʨʠʛʦʨʴʝʚʥʘ 

ʛ. ɼʠʚʥʦʛʦʨʩʢ 

 

ɼʦʤ, ʧʦʩʪʨʦʝʥʥʳʡ ʤʦʝʡ ʩʝʤʴʝʡ, ʥʘʭʦʜʠʪʩʷ ʚ ʧ. ʄʘʥʩʢʦʤ ï ʦʯʝʥʴ 

ʞʠʚʦʧʠʩʥʦʤ ʤʝʩʪʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ʅʘʰ ʧʨʠʫʩʘʜʝʙʥʳʡ ʫʯʘʩʪʦʢ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʦʙʣʘʛʦʨʦʞʝʥ. ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʜʣʷ ʥʘʩ 

ʷʚʣʷʝʪʩʷ ʦʬʦʨʤʣʝʥʠʝ ʧʘʣʠʩʘʜʥʠʢʘ ï ʤʝʩʪʘ ʤʝʞʜʫ ʥʘʰʠʤ ʜʦʤʦʤ ʠ ʜʦʨʦʛʦʡ. 

ʇʘʣʠʩʘʜʥʠʢ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚʠʟʠʪʥʘʷ ʢʘʨʪʦʯʢʘ ʣʶʙʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ, ʢʦʪʦʨʘʷ 

ʜʦʧʦʣʥʷʝʪ ʫʯʘʩʪʦʢ ʠ ʨʘʩʢʨʳʚʘʝʪ ʚʢʫʩʳ ʭʦʟʷʠʥʘ, ʥʦ ʠ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ 

ʜʦʩʪʘʚʣʷʝʪ ʵʩʪʝʪʠʯʝʩʢʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ ʚʣʘʜʝʣʴʮʘʤ ʫʯʘʩʪʢʘ ʠ ʠʭ ʩʦʩʝʜʷʤ, ʯʪʦ, 

ʥʝʩʦʤʥʝʥʥʦ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ 

ʣʶʜʝʡ. ʕʪʠʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʭʦʜʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʧʘʣʠʩʘʜʥʠʢʘ ʜʣʷ ʧʦʜʥʷʪʠʷ ʫʨʦʚʥʷ ʫʯʘʩʪʢʘ ʙʳʣ ʟʘʚʝʟʝʥ ʥʝʧʣʦʜʦʨʦʜʥʳʡ ʛʨʫʥʪ 

(ʛʣʠʥʘ, ʯʝʨʥʦʟʝʤ ʠ ʧʨ.), ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝ ʚʩʝ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ, ʩʤʦʛʫʪ 

ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʧʦʯʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʦʙʣʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʚʠʛʘʝʤ ʛʠʧʦʪʝʟʫ: ʦʩʫʱʝʩʪʚʠʚ 

ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʩʦʟʜʘʥʥʳʤ 

ʧʦʯʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ, ʤʳ ʩʤʦʞʝʤ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʦʝ ʮʚʝʪʝʥʠʝ ʚ 

ʧʘʣʠʩʘʜʥʠʢʝ. 

ʎʝʣ:ɹ ʨʘʟʨʘʙʦʪʢʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʧʘʣʠʩʘʜʥʠʢʘ ʩ ʫʯʝʪʦʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʠʩʘʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʟʝʤʝʣʴʥʦʤ 

ʫʯʘʩʪʢʝ.  

http://www.mpr.krskstate.ru/envir/page5849/0/id/70305
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʙʣʘʛʦʨʦʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʚʦʟʣʝ ʜʦʤʘ ʦʙʝʩʧʝʯʠʪ ʝʛʦ ʞʠʣʴʮʘʤ ʠ ʩʦʩʝʜʷʤ 

ʦʱʫʱʝʥʠʝ ʢʦʤʬʦʨʪʘ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʥʘʩʣʘʞʜʝʥʠʷ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʧʦʚʣʠʷʝʪ ʥʘ ʠʭ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʨʠʫʩʘʜʝʙʥʳʡ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʦʙʣʘʛʦʨʦʞʝʥ. ʈʷʜʦʤ ʩ ʧʘʣʠʩʘʜʥʠʢʦʤ ʨʘʩʧʦʣʦʞʝʥʘ ʷʙʣʦʥʷ; 

ʧʦʯʚʘ, ʚ ʢʦʪʦʨʫʶ ʦʥʘ ʧʦʩʘʞʝʥʘ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʡ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʫʪʨʠ 

ʩʘʤʦʛʦ ʧʘʣʠʩʘʜʥʠʢʘ, ʠʤʝʷ ʤʝʥʝʝ ʧʣʦʜʦʥʦʩʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʧʘʣʠʩʘʜʥʠʢʝ 

ʨʘʩʪʝʪ ʢʫʩʪ ʢʘʣʠʥʳ.  

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʩʪʨʦʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʩʥʦʚʥʳʝ ʩʪʨʦʝʥʠʷ 

ʚʙʣʠʟʠ ʧʘʣʠʩʘʜʥʠʢʘ: ʜʦʤ, ʛʘʨʘʞ. 

ʆʛʨʘʞʜʝʥʠʷ: ʩʦ ʩʪʦʨʦʥʳ ʜʦʨʦʛʠ ʠ ʩʦʩʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʧʘʣʠʩʘʜʥʠʢ 

ʦʛʦʨʦʞʝʥ ʦʪʢʨʳʪʳʤ ʟʘʙʦʨʦʤ, ʘ ʩʦ ʩʪʦʨʦʥʳ ʧʘʨʘʜʥʦʡ ʟʦʥʳ ʦʩʪʘʝʪʩʷ 

ʦʪʢʨʳʪʳʤ. ʆʩʪʘʚʰʫʶʩʷ ʩʪʦʨʦʥʫ ʟʘʢʨʳʚʘʝʪ ʜʦʤ, ʪʘʢ ʢʘʢ ʧʘʣʠʩʘʜʥʠʢ 

ʨʘʩʧʦʣʦʞʝʥ ʚʜʦʣʴ ʩʪʨʦʝʥʠʷ. 

ɺʦʜʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʝʙʦʣʴʰʦʡ(ʠʝ) ʬʦʥʪʘʥ(ʳ) ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʟʘʙʦʨʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʧʣʘʥʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ 

ɺ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʥʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʩʠʪʫʘʮʠʦʥʥʳʡ ʧʣʘʥ [ʨʠʩ.1] ʜʣʷ ʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʤʝʱʝʥʠʷ ʤʘʣʳʭ 

ʧʦʩʪʨʦʝʢ, ʜʦʨʦʞʝʢ ʠ ʜʣʷ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʚʝʪʥʠʢʦʚ ʠ 

ʨʘʩʪʝʥʠʡ. 

 

[ʨʠʩ.1] ʉʠʪʫʘʮʠʦʥʥʳʡ ʧʣʘʥ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ 

ʆʧʠʩʘʥʠʝ ʦʧʳʪʘ çʀʟʤʝʨʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳè 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʤʳ ʧʦʜʛʦʪʦʚʠʣʠ ʧʨʠʙʦʨ ʮʠʬʨʦʚʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ çʊʦʯʢʠ ʨʦʩʪʘè, ʮʠʬʨʦʚʦʡ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ph, ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ 

ʚʦʜʫ ʠ ʩʦʙʨʘʥʥʳʝ ʩ ʯʝʪʳʨʝʭ ʫʛʣʦʚ ʧʘʣʠʩʘʜʥʠʢʘ ʧʨʦʙʳ ʧʦʯʚʳ [ʨʠʩ.2]. ʂʘʞʜʳʡ 

ʵʢʟʝʤʧʣʷʨ ʤʘʩʩʦʡ 30 ʛ ʤʳ ʧʦʤʝʩʪʠʣʠ ʚ ʝʤʢʦʩʪʴ ʩ 100 ʤʣ ʚʦʜʳ ʠ ʦʩʪʘʚʠʣʠ 

ʥʘʩʪʘʠʚʘʪʴʩʷ [ʨʠʩ.3]. ʇʦʩʣʝ 10-20 ʤʠʥʫʪ ʧʦ ʦʯʝʨʝʜʠ ʦʧʫʩʪʠʣʠ ʚ ʢʘʞʜʫʶ ʠʟ 

ʝʤʢʦʩʪʝʡ ʟʦʥʜ ʧʨʠʙʦʨʘ [ʨʠʩ.4]. ʅʘ ʵʢʨʘʥʝ ʥʦʫʪʙʫʢʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʥ ʙʳʣ 

ʧʦʜʢʣʶʯʝʥ, ʦʪʦʙʨʘʞʘʣʘʩʴ ʢʠʩʣʦʪʥʦʩʪʴ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʧʦʯʚʳ [ʨʠʩ.5]. 
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ɼʘʣʝʝ ʩʣʦʞʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʚʩʝʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ, ʨʘʟʜʝʣʠʚ ʠʭ ʥʘ ʯʝʪʳʨʝ, 

ʚʳʯʠʩʣʠʣʠ ʩʨʝʜʥʶʶ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʘʣʠʩʘʜʥʠʢʝ. 

 

  

[ʨʠʩ.2] 

 

[ʨʠʩ.3] 

 

 

 

  

[ʨʠʩ.4] 

 

[ʨʠʩ.5] 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʚʦʟʥʘʷ ʧʦʯʚʘ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʢʠʩʣʦʪʥʦʩʪʴ 4,74ʨʅ. ɺ ʟʦʥʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʢʫʩʪʘ ʢʘʣʠʥʳ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 4,9ʨʅ. ʇʣʦʭʦʡ ʩʦʩʪʘʚ ʧʦʯʚʳ - ʥʝ ʧʨʠʛʦʚʦʨ. 

ɼʘʞʝ ʝʩʣʠ ʭʦʯʝʪʩʷ ʧʦʩʘʜʠʪʴ ʦʯʝʥʴ ʢʘʧʨʠʟʥʦʝ ʨʘʩʪʝʥʠʝ, ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʠʟʤʝʥʠʪʴ ʩʦʩʪʘʚ ʧʦʯʚʳ, ʫʜʦʙʨʠʪʴ ʝʝ ʠ ʩʜʝʣʘʪʴ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʨʘʩʪʝʥʠʷ. ɽʩʣʠ ʞʝ ʚ ʚʳʙʨʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʥʝʧʦʜʭʦʜʷʱʠʡ ʢʣʠʤʘʪ, ʪʦ 
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ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʌʣʦʨʘ ʧʘʣʠʩʘʜʥʠʢʘ ʢʘʢ ʵʣʝʤʝʥʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ 

ʀʟʫʯʠʚ ʠʥʬʦʨʤʘʮʠʶ çʕʥʮʠʢʣʦʧʝʜʠʠ ʩʘʜʦʚʳʭ ʨʘʩʪʝʥʠʡè [1], ʤʳ 

ʚʳʙʨʘʣʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʜʣʷ ʚʳʩʘʜʢʠ ʚ ʧʘʣʠʩʘʜʥʠʢʝ. ʂʨʠʪʝʨʠʷʤʠ 

ʦʪʙʦʨʘ ʩʪʘʣʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 1) ʧʦʜʭʦʜʷʱʠʡ ʢʣʠʤʘʪ; 

2) ʦʩʚʝʱʝʥʠʝ; 3) ʨʦʟʘ ʚʝʪʨʦʚ; 4) ʣʠʯʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʨʘʩʪʝʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʨʦʝʢʪʦʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ, ʧʨʠʞʠʣʠʩʴ ʚ 

ʩʠʙʠʨʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʷ ʧʨʦʠʟʚʝʣʘ ʠʭ ʦʪʙʦʨ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʦʯʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʣʠʩʘʜʥʠʢʘ. ʇʨʝʜʩʪʘʚʠʤ ʜʘʥʥʳʝ ʚ 

ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1. ɼʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʜʣʷ ʧʘʣʠʩʘʜʥʠʢʘ 
ʅʘʟʚʘʥʠʝ ʌʦʪʦ ʋʩʣʦʚʠʷ ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʫʩʣʦʚʠʷʤ 

ʂʣʠʤʘ

ʪʠʯʝʩʢ

ʠʝ 

ʇʦʯʚʝ

ʥʥʳʝ 

ʇʝʪʫʥʠʷ 

ʩʘʜʦʚʘʷ 

 

ʃʶʙʠʪ ʩʦʣʥʮʝ, ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʩʫʛʣʠʥʠʩʪʳʝ ʠʣʠ ʩʫʧʝʩʯʘʥʳʝ 

ʧʦʯʚʳ, ʥʦ ʤʦʞʝʪ ʨʘʩʪʠ ʥʘ 

ʣʶʙʦʡ, ʜʦʩʪʘʪʦʯʥʦ 

ʧʣʦʜʦʨʦʜʥʦʡ 

(ʮʚʝʪʝʥʠʝ ʩ ʤʘʷ ʜʦ ʧʝʨʚʳʭ 

ʦʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ) [2] 

+ - 

ɻʝʦʨʛʠʥʘ 

 

ʃʶʙʠʪ ʩʦʣʥʝʯʥʳʝ, 

ʟʘʱʠʱʝʥʥʳʝ ʦʪ ʭʦʣʦʜʥʳʭ ʠ 

ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʤʝʩʪʘ ʩ 

ʭʦʨʦʰʝʡ ʮʠʨʢʫʣʷʮʠʝʡ 

ʚʦʟʜʫʭʘ. ʅʝʣʴʟʷ ʚʳʩʘʞʠʚʘʪʴ 

ʠʭ ʥʘ ʥʠʟʢʠʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ [1] 

(ʮʚʝʪʝʥʠʝ ʩ ʘʚʛʫʩʪʘ ʧʦ 

ʦʢʪʷʙʨʴ) 

+ + 

ʌʣʦʢʩ 

ʜʫʰʠʩʪʳʡ 

 

ʃʫʯʰʝʝ ʤʝʩʪʦ ʜʣʷ ʧʦʩʘʜʢʠ ï 

ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʥʦʝ, 

ʧʨʠʪʝʥʝʥʥʦʝ ʚ ʧʦʣʫʜʝʥʥʳʝ 

ʯʘʩʳ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʘʷ 

ʧʦʯʚʘ ï ʩʫʧʝʩʯʘʥʘʷ, 

ʧʣʦʜʦʨʦʜʥʘʷ, ʨʳʭʣʘʷ, 

ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʘʷ [1] 

(ʮʚʝʪʝʥʠʝ ʩ ʠʶʥʷ ʜʦ ʘʚʛʫʩʪʘ) 

+ _ 
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ɻʝʨʙʝʨʘ 

ɼʞʝʤʩʦʥʘ 

 

ʃʶʙʠʪ ʪʝʧʣʦ ʠ ʩʚʝʪ. 

ʇʨʝʜʧʦʯʠʪʘʝʪ ʢʠʩʣʳʝ ʧʦʯʚʳ 

[1] (ʮʚʝʪʝʥʠʝ ʦʩʝʥʴʶ) 

+ + 

ɸʩʪʨʘ  

 

ʇʨʝʜʧʦʯʠʪʘʝʪ ʭʦʨʦʰʦ 

ʦʩʚʝʱʸʥʥʳʝ ʤʝʩʪʘ. ʂ ʧʦʯʚʘʤ 

ʥʝ ʩʣʠʰʢʦʤ ʪʨʝʙʦʚʘʪʝʣʴʥʳ, 

ʥʦ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʦʢʫʣʴʪʫʨʝʥʥʳʝ, ʜʦʩʪʘʪʦʯʥʦ 

ʧʣʦʜʦʨʦʜʥʳʝ, ʧʝʨʝʢʦʧʘʥʥʳʝ 

ʥʝ ʤʝʥʝʝ, ʯʝʤ ʥʘ 20 ʩʤ 

ʩʫʛʣʠʥʢʠ. ʇʨʝʜʧʦʯʠʪʘʶʪ 

ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʳʝ, 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʝ ʧʦʯʚʳ [3] 

(ʮʚʝʪʝʥʠʝ ʩ ʠʶʣʷ ʜʦ ʧʝʨʚʳʭ 

ʤʦʨʦʟʦʚ) 

+ + 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʳʩʘʜʢʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʢʠʩʣʝʥʠʝ ʧʦʯʚʳ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʧʘʣʠʩʘʜʥʠʢʘ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʧʦʯʚʫ, ʚ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʧʦʩʘʞʝʥʳ ʨʘʩʪʝʥʠʷ, ʤʳ ʜʦʙʘʚʠʤ 

ʛʘʰʝʥʫʶ ʠʟʚʝʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʨʝʜʥʷʷ ʢʠʩʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 4,74 ʨʅ, ʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʨʘʩʪʝʥʠʡ ʦʥʘ 

ʜʦʣʞʥʘ ʙʳʪʴ 5,5 ï 6,5 ʨʅ, ʪʦ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ [4] ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʘʰʝʥʦʡ ʠʟʚʝʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʚ ʧʦʯʚʫ 300 ʛ. ʚʝʱʝʩʪʚʘ ʥʘ 1 ʢʚ.ʤ. 

 

    
         [ʨʠʩ.6] ʈʘʩʪʝʥʠʷ                            [ʨʠʩ.7] ɺʠʜ ʩʚʝʨʭʫ 

ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʚ ʧʨʦʛʨʘʤʤʝ çʅʘʰ ʩʘʜ ʈʫʙʠʥ 9.0è 

ʇʦʣʫʯʠʚ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʠ ʩʦʙʨʘʚ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʤʳ 

ʧʨʠʩʪʫʧʠʣʠ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʝʢʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʧʘʣʠʩʘʜʥʠʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çʅʘʰ ʩʘʜ ʈʫʙʠʥ 9.0è [ʨʠʩ.7, 8, 9].          
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           [ʨʠʩ.8] ɺʠʜ ʩʙʦʢʫ                                   [ʨʠʩ.9] ɺʠʜ ʩʧʝʨʝʜʠ 

 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʚʠʟʫʘʣʴʥʦ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʝʪ ʫʢʨʘʰʘʪʴ ʥʘʰ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ. ʕʩʪʝʪʠʯʝʩʢʠ 

ʢʨʘʩʦʯʥʳʝ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʶʪʩʷ ʢʨʠʪʝʨʠʝʤ ʜʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ [5]. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʘʣʠʩʘʜʥʠʢ, ʙʝʟʫʩʣʦʚʥʦ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʣʴʮʦʚ ʠ ʩʦʩʝʜʝʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ 

ɺʝʩʥʦʡ-ʣʝʪʦʤ 2024 ʛʦʜʘ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ. ʅʝ ʚʩʝ 

ʧʦʣʫʯʠʣʦʩʴ ʪʘʢ, ʢʘʢ ʙʳʣʦ ʟʘʜʫʤʘʥʦ: ʧʦ ʥʝʟʘʚʠʩʷʱʠʤ ʦʪ ʥʘʩ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʟʝʤʣʷʥʳʤʠ ʨʘʙʦʪʘʤʠ ʚʝʣʘʩʴ ʟʘʣʠʚʢʘ ʦʪʤʦʩʪʢʠ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʜʦʤʘ ʠ ʩʪʨʦʠʣʩʷ ʟʘʙʦʨ. ʇʨʠʰʣʦʩʴ ʥʘ ʭʦʜʫ ʚʩʝ ʧʝʨʝʩʪʨʘʠʚʘʪʴ. ʇʦʩʪʨʦʠʣʠ 

ʢʣʫʤʙʳ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʭʦʜʠʪʴ, ʠ ʚʳʩʘʜʠʣʠ ʮʚʝʪʳ: 

ʧʝʪʫʥʴʶ, ʬʣʦʢʩʳ, ʘʩʪʨʳ ʠ ʙʘʨʭʘʪʮʳ ʪʨʝʭ ʩʦʨʪʦʚ. ʇʦʩʝʷʣʠ ʤʝʞʜʫ ʢʣʫʤʙʘʤʠ 

ʛʘʟʦʥ, ʥʦ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦʤʝʰʘʣʠ ʝʤʫ ʚʳʨʘʩʪʠ.  

ɺ ʮʝʣʦʤ, ʧʦʣʫʯʠʣʩʷ ʥʝʧʣʦʭʦʡ ʮʚʝʪʫʱʠʡ ʧʘʣʠʩʘʜʥʠʢ, ʢʦʪʦʨʳʡ ʚʩʝ ʣʝʪʦ 

ʨʘʜʦʚʘʣ ʥʘʩ ʷʨʢʠʤʠ ʮʚʝʪʘʤʠ. 
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ʉɽʂʎʀʗ 1 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʈɸʎʀʆʅɸʃʔʅʆɻʆ 

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ ɺ  

ʂʈɸʉʅʆʗʈʉʂʆʄ ʂʈɸɽ 

(ɿɸʆʏʅʆɽ ʋʏɸʉʊʀɽ) 

ʇʦʜʩʝʢʮʠʷ 1.1 

 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʀ ɸʂʊʀɺʅʆʉʊʔ ɸɿʆʊʌʀʂʉʀʈʋʖʑʀʍ ɹɸʂʊɽʈʀʁ ɺ 

ʇʆʏɺɸʍ ʉɸʗʅʉʂʆɻʆ ʈɸʁʆʅɸ ʂʈɸʉʅʆʗʈʉʂʆɻʆ ʂʈɸʗ 

ɸʙʙʘʩʦʚ ʕʣʴʚʘʨ ʐʠʨʘʟʠ,  

ɺʘʨʘʢʩʠʥ ɻʣʝʙ ʅʠʢʦʣʘʝʚʠʯ,  

ʇʝʪʨʦʚʘ ʊʘʪʴʷʥʘ ʀʣʴʛʘʨʦʚʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʙʷʢ ɽʣʝʥʘ ʉʚʷʪʦʩʣʘʚʦʚʥʘ. 

ʩ. ɸʛʠʥʩʢʦʝ 

 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʧʘʜʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʚʩʝʚʦʟʨʘʩʪʘʶʱʝʝ ʚʥʠʤʘʥʠʝ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʟʝʤʣʝʜʝʣʠʶ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʵʢʦʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ. 

ʂ ʪʘʢʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʦʪʥʦʩʷʪʩʷ Azotobacter: ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʝ 

ʙʘʢʪʝʨʠʠ ʩʧʦʩʦʙʥʳʝ ʬʠʢʩʠʨʦʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʳʡ ʘʟʦʪ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ 

ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ. ʂʨʦʤʝ ʬʠʢʩʘʮʠʠ ʘʟʦʪʘ ʠʟ ʚʦʟʜʫʭʘ ʦʥʠ ʦʙʨʘʟʫʶʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ï ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ 

ʚʠʪʘʤʠʥʦʚ, ʢʦʪʦʨʳʝ ʪʘʢ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ [2]. 

ɿʘʜʘʯʘ ʧʦʠʩʢʘ ʰʪʘʤʤʦʚ ʘʟʦʪʬʠʢʩʘʪʦʨʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʜʝʬʠʮʠʪʥʳʤ 

(ʩʪʨʝʩʩʦʚʳʤ) ʫʩʣʦʚʠʷʤ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʝʛʫʣʷʨʥʦ ʥʘʭʦʜʷʪ ʠ ʦʧʠʩʳʚʘʶʪ ʥʦʚʳʝ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ 

ʙʘʢʪʝʨʠʠ, ʦʜʥʘʢʦ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʟʘʪʨʫʜʥʷʝʪʩʷ ʥʠʟʢʦʡ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. [1] 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʜʝʣʠʪʴ, ʦʧʠʩʘʪʴ ʠ ʩʨʘʚʥʠʪʴ ʢʦʣʦʥʠʠ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠʟ ʧʦʯʚ ʉʘʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

¶ ʦʪʦʙʨʘʪʴ ʦʙʨʘʟʮʳ ʧʦʯʚ ʠʟ ʦʢʨʝʩʪʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʥʘʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ ʨʘʡʦʥʘ; 

¶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

¶ ʚʳʜʝʣʠʪʴ ʠʟ ʧʦʯʚ ʢʫʣʴʪʫʨʳ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʠ ʦʧʠʩʘʪʴ 
ʠʭ; 

¶ ʩʨʘʚʥʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʚ 
ʧʦʯʚʘʭ ʉʘʷʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ, 

ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʝʥʘʨʫʰʝʥʥʳʭ   ʧʦʯʚʘʭ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʧʦʯʚʳ ʉʘʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ 



 104 

ʇʨʝʜʤʝʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʵʪʦ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Azotobacter, 
ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʦʯʚ ʉʘʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ɺʧʝʨʚʳʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Azotobacter, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʙ ʧʦʯʚ ʉʘʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ɺʩʝ ʦʪʦʙʨʘʥʥʳʝ 

ʦʙʨʘʟʮʳ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʀʥʩʪʠʪʫʪ ʭʠʤʠʯʝʩʢʦʡ 

ʙʠʦʣʦʛʠʠ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ, ʚʩʝ 

ʜʘʥʥʳʝ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʜʘʥʥʳʤ ʧʨʦʙʘʤ ʧʦʯʚ ʚʥʝʩʝʥʳ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ ʧʝʨʚʠʯʥʦʛʦ ʫʯʝʪʘ ʦʙʨʘʟʮʦʚ ʧʨʦʝʢʪʘ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʘʪʣʘʩ ʧʦʯʚʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚè. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʦʩʝʥʴʶ 2023 ʛʦʜʘ ʚ ʧʷʪʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ ʉʘʷʥʩʢʦʛʦ ʨʘʡʦʥʘ: ʩ.ʄʝʞʦʚʦ, ʜ.ʊʠʥʩʢʘʷ, ʩ.ɻʣʘʜʢʦʚʦ, ʩ.ɸʛʠʥʩʢʦʝ, 

ʧ.ʆʨʴʸ.  

ʄʝʩʪʘ ʦʪʙʦʨʘ ʧʦʯʚ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ: 
1. ʩ. ɸʛʠʥʩʢʦʝ, ʧʦʡʤʝʥʥʳʡ ʣʫʛ; 

2. ʩ.ɸʛʠʥʩʢʦʝ, ʦʛʦʨʦʜ (ʢʘʨʪʦʬʝʣʴ); 

3. ʩ.ɸʛʠʥʩʢʦʝ, ʚʳʨʫʙʢʠ ʙʝʨʝʟʦʚʦʛʦ ʣʝʩʘ; 

4. ʩ.ɸʛʠʥʩʢʦʝ, ʦʛʦʨʦʜ (ʤʘʣʠʥʘ); 

5. ʩ.ɸʛʠʥʩʢʦʝ, ʙʝʨʝʟʦʚʳʡ ʣʝʩ; 

6. ʩ.ɸʛʠʥʩʢʦʝ, ʯʝʨʝʤʫʭʘ; 

7. ʩ.ɻʣʘʜʢʦʚʦ, ʦʛʦʨʦʜ 1(ʢʘʨʪʦʬʝʣʴ); 

8. ʩ.ɻʣʘʜʢʦʚʦ, ʦʛʦʨʦʜ 2 (ʢʘʨʪʦʬʝʣʴ); 

9. ʩ.ɻʣʘʜʢʦʚʦ, ʧʘʩʪʙʠʱʝ; 

10. ʩ.ʄʝʞʦʚʦ, ʰʢʦʣʴʥʳʡ ʩʘʜ; 

11. ʩ.ʄʝʞʦʚʦ, ʙʝʨʝʛ ʧʨʫʜʘ; 

12. ʩ.ʄʝʞʦʚʦ, ʧʫʩʪʳʨʴ; 

13. ʧ.ʆʨʴʸ, ʧʦʜʥʦʞʴʝ ʛʦʨʳ; 

14. ʜ.ʊʠʥʩʢʘʷ, ʧʘʩʪʙʠʱʝ. 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʥʘʙʦʨʦʚ ʧʨʦʝʢʪʘ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʘʪʣʘʩ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ. ɺʩʝ ʜʘʥʥʳʝ ʟʘʥʦʩʠʣʠʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʞʫʨʥʘʣ. 

ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɼʣʷ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ 

ʟʘʣʦʞʝʥʳ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʨʘʟʨʝʟʳ (ʧʨʠʢʦʧʢʠ) ʛʣʫʙʠʥʦʡ ʜʦ 40 ʩʤ. (ʨʠʩ.2) 

ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʙʨʘʣʠʩʴ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 5ʜʦ 20 ʩʤ. ʆʙʨʘʟʮʳ ʧʦʯʚ 

ʧʦʤʝʱʘʣʠʩʴ ʚ ʟʠʧ-ʧʘʢʝʪʳ.  
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ʇʦʜʛʦʪʦʚʢʘ ʧʦʯʚʳ ʜʣʷ ʘʥʘʣʠʟʘ. ʆʙʨʘʟʮʳ 
ʧʦʯʚʳ ʙʳʣʠ ʚʳʩʫʰʝʥʳ ʥʘ ʙʝʣʦʡ ʙʫʤʘʛʝ ʥʘ ʚʦʟʜʫʭʝ 

ʚʜʘʣʠ ʦʪ ʙʘʪʘʨʝʡ ʠ ʩʦʣʥʮʘ, ʪʘʢʞʝ ʙʳʣʠ ʫʙʨʘʥʳ 

ʢʨʫʧʥʳʝ ʦʩʪʘʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʘʤʥʠ, ʤʫʩʦʨ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʯʚʳ. ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʩʷ 

ʤʝʪʦʜʦʤ ʞʛʫʪʘ ʧʦ ʅ.ɸ .ʂʘʯʠʥʩʢʦʤʫ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʢʘʨʙʦʥʘʪʦʚ ʚ ʧʦʯʚʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 10% 

ʅCI.ʉ ʧʦʤʦʱʴʶ ʧʠʧʝʪʢʠ ʥʘʥʦʩʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ 

ʥʘ ʧʦʯʚʫ. ɽʩʣʠ ʚ ʧʦʯʚʝ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʥʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʦʚ, ʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʫʜʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ çʚʩʢʠʧʘʥʠʝè. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʧʦʯʚʝʥʥʦʡ 

ʚʳʪʷʞʢʠ.  ʇʦʯʚʝʥʥʫʶ ʚʳʪʷʞʢʫ ʛʦʪʦʚʠʣʠ ʚ 

ʧʨʦʙʠʨʢʘʭ çʵʧʧʧʝʥʜʦʨʬè, ʟʘʧʦʣʥʷʷ ʠʭ ʥʘʧʦʣʦʚʠʥʫ ʧʦʯʚʦʡ, ʦʩʪʘʚʰʠʡʩʷ 

ʦʙʲʝʤ ʧʨʦʙʠʨʢʠ ʟʘʧʦʣʥʷʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʠʥʪʝʥʩʠʚʥʦ 

ʚʩʪʨʷʭʠʚʘʣʠ ʠ ʞʜʘʣʠ ʧʦʢʘ ʥʝ ʦʩʷʜʝʪ ʚʟʚʝʩʴ, ʜʘʣʝʝ ʢʠʩʣʦʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʛʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. ɺ 

ʧʨʦʟʨʘʯʥʳʡ ʬʣʘʢʦʥ ʧʦʤʝʱʘʣʠ ʥʘʚʝʩʢʫ ʧʦʯʚʳ ʤʘʩʩʦʡ 1ʛ ʠ ʟʘʣʠʚʘʣʠ 10 ʤʣ 2% 

-ʛʦ ʛʦʨʷʯʝʛʦ ʨʘʩʪʚʦʨʘ ʩʦʜʳ, ʚʟʙʘʣʪʳʚʘʣʠ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 24 ʯʘʩʘ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʚ ʧʝʨʚʳʝ 12 ʯʘʩʦʚ ʬʣʘʢʦʥʳ ʧʝʨʝʤʝʰʠʚʘʣʠ 3 ʨʘʟʘ. 

ʏʝʨʝʟ 24 ʯʘʩʘ ʩʨʘʚʥʠʚʘʣʠ ʮʚʝʪ ʨʘʩʪʚʦʨʘ ʩʦ ʰʢʘʣʦʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ 

ʤʝʪʦʜʠʯʢʝ (ʨʠʩ.3) 

 

ʈʠʩʫʥʦʢ 3-ʐʢʘʣʘ ʜʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ (ʤʛʉ/ʢʛ ʧʦʯʚʳ) 

ʇʦʩʝʚ ʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʨʦʩʪʦʤ ʢʦʣʦʥʠʡ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ 

ʅʘʣʠʯʠʝ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ ʚ ʧʦʯʚʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʧʦʯʚʝʥʥʳʭ ʢʦʤʦʯʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʣʠ ʥʘ ʪʚʝʨʜʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

ʕʰʙʠ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʫʚʣʘʞʥʝʥʥʦʡ ʧʦʯʚʳ ʬʦʨʤʠʨʦʚʘʣʠ ʢʦʤʦʯʢʠ ʜʠʘʤʝʪʨʦʤ 3-

4 ʤʤ ʠ ʨʘʟʤʝʱʘʣʠ ʠʭ ʚ ʯʘʰʢʝ ʇʝʪʨʠ ʚ ʫʟʣʘʭ ʪʨʘʬʘʨʝʪʘ ʩ ʷʯʝʡʢʘʤʠ 1 x 1 ʩʤ. 

ʏʘʰʢʠ ʇʝʪʨʠ ʩ ʟʘʢʨʳʪʳʤʠ ʢʨʳʰʢʘʤʠ ʦʩʪʘʚʣʷʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ.  

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʨʦʩʪʦʤ ʢʦʣʦʥʠʡ ʧʨʦʭʦʜʠʣʦ ʝʞʝʜʥʝʚʥʦ, ʘ ʩʙʦʨ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 4, 7, 10, 14 ʠ 21 ʜʝʥʴ. 

ʇʦʜʩʯʠʪʳʚʘʣʠ ʧʨʦʮʝʥʪ ʦʙʨʦʩʰʠʭ ʢʦʤʦʯʢʦʚ ʠʭ ʮʚʝʪ. ɼʣʷ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ 

ʦʙʨʘʟʮʦʚ ʙʨʘʣʠ ʧʨʦʙʫ ʩ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʢʦʣʦʥʠʠ ʠ ʧʝʨʝʥʦʩʠʣʠ ʝʝ ʩ 

ʧʦʤʦʱʴʶ ʟʫʙʦʯʠʩʪʢʠ ʥʘ ʩʪʝʢʣʦ, ʧʦʩʣʝ ʧʨʦʩʫʰʢʠ ʧʨʦʚʦʜʠʣʠ ʦʢʨʘʰʠʚʘʥʠʝ 

ʬʠʢʩʠʥʦʤ ʎʠʣʷ ʠ ʪʫʰʴʶ. (ʨʠʩ .4) ʇʦʩʣʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚ ʤʠʢʨʦʩʢʦʧʝ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʭ800 (ʦʙʲʝʢʪʠʚ 40, ʦʢʫʣʷʨ 20) 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʧʦ 

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʨʘʡʦʥʘ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, 3 ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ (ʩ.ɸʛʠʥʩʢʦʝ; ʙʝʨʝʟʦʚʳʡ ʣʝʩ, 

ʚʳʨʫʙʢʠ, ʯʝʨʝʤʫʭʘ), 1 ʛʣʠʥʠʩʪʘʷ (ʩ.ʄʝʞʦʚʦ, ʧʨʫʜ) 1 ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ 

(ʩ.ʄʝʞʦʚʦ, ʩʘʜ). (ʪʘʙʣʠʮʘ 1) 

ʊʘʙʣʠʮʘ 1-ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ 

ˉ  

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʈ/ʅ ʂʘʨʙʦʥʘʪʳ 

1 ʩ.ɸʛʠʥʩʢʦʝ, ʧʦʡʤʝʥʥʳʡ ʣʫʛ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

2 ʩ.ɸʛʠʥʩʢʦʝ, ʦʛʦʨʦʜ (ʢʘʨʪʦʬʝʣʴ) ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

3 ʩ.ɸʛʠʥʩʢʦʝ, ʚʳʨʫʙʢʠ ʙʝʨʝʟʦʚʦʛʦ ʣʝʩʘ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

4 ʩ.ɸʛʠʥʩʢʦʝ, ʦʛʦʨʦʜ(ʤʘʣʠʥʘ) ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

5 ʩ. ɸʛʠʥʩʢʦʝ, ʙʝʨʝʟʦʚʳʡ ʣʝʩ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

6 ʩ. ɸʛʠʥʩʢʦʝ, ʯʝʨʸʤʫʭʘ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

7 ʩ.ɻʣʘʜʢʦʚʦ, ʦʛʦʨʦʜ 1 (ʢʘʨʪʦʬʝʣʴ) ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

8 ʩ.ɻʣʘʜʢʦʚʦ, ʦʛʦʨʦʜ 2(ʢʘʨʪʦʬʝʣʴ) ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

9 ʩ.ɻʣʘʜʢʦʚʦ, ʧʘʩʪʙʠʱʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

10 ʩ.ʄʝʞʦʚʦ, ʰʢʦʣʴʥʳʡ ʩʘʜ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ 7 ʥʝʪ 

11 ʩ.ʄʝʞʦʚʦ, ʙʝʨʝʛ ʧʨʫʜʘ ʛʣʠʥʠʩʪʳʡ 7 ʥʝʪ 

12 ʩ.ʄʝʞʦʚʦ, ʧʫʩʪʳʨʴ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 7 ʥʝʪ 

13 ʧ.ʆʨʴʸ, ʧʦʜʥʦʞʴʝ ʛʦʨʳ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

14 ʜ.ʊʠʥʩʢʘʷ, ʧʘʩʪʙʠʱʝ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ 6 ʥʝʪ 

ʇʦʢʘʟʘʪʝʣʴ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʫ ʚʩʝʭ ʧʦʯʚ ʚ ʧʨʝʜʝʣʘʭ 6-7, ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʯʚʳ ʥʝʡʪʨʘʣʴʥʳʝ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʘʟʦʪʦʙʘʢʪʝʨʘ. 

ʂʘʨʙʦʥʘʪʦʚ ʚ ʦʙʨʘʟʮʘʭ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 

ʈʠʩʫʥʦʢ 

4-ʆʢʨʘʰʠʚʘʥʠʝ ʤʘʟʢʦʚ ʩ ʢʦʣʦʥʠʷʤʠ  ʙʘʢʪʝʨʠʡ 
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ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʘʭ ʦʢʘʟʘʣʦʩʴ ʥʠʟʢʠʤ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʨʘʟʮʦʚ ʦʪ 300 ʜʦ 600 ʤʢʛ/ʢʛ, ʪʦʣʴʢʦ ʚ 2 ʦʙʨʘʟʮʘʭ ʠʟ ʩ.ʄʝʞʦʚʦ 

ʵʪʦ ʰʢʦʣʴʥʳʡ ʩʘʜ ʠ ʙʝʨʝʛ ʧʨʫʜʘ-ʚʳʩʦʢʦʝ, ʙʦʣʴʰʝ 2000 ʤʢʛ/ʢʛ (ʨʠʩ.3) 

 

 
ʈʠʩʫʥʦʢ 3-ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʘʭ 

 ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʢʦʣʦʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ ʧʦʯʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʣʝʪʢʠ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azotobacter. ɺʩʝ ʢʦʣʦʥʠʠ 

ʚʥʘʯʘʣʝ ʦʙʨʘʩʪʘʥʠʷ ʙʳʣʠ ʧʨʦʟʨʘʯʥʳʤʠ, ʧʦʩʣʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠʦʙʨʝʪʘʣʠ 

ʦʢʨʘʩʢʫ ʦʪ ʩʚʝʪʣʦ ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ, 

(ʪʘʙʣʠʮʘ 2) ʜʘʣʴʥʝʡʰʫʶ ʦʢʨʘʩʢʫ ʥʝʢʦʪʦʨʳʭ ʢʦʣʦʥʠʡ, ʚʳʨʦʩʰʠʭ ʧʦʩʣʝ 21 

ʩʫʪʦʢ ʤʳ ʥʝ ʦʮʝʥʠʚʘʣʠ, ʪʘʢ ʢʘʢ ʩʨʝʜʘ ʟʘʩʦʭʣʘ. ʂʦʣʦʥʠʠ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ 

ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ: ʜ.ʊʠʥʩʢʘʷ, ʩ.ʄʝʞʦʚʦ, ʙʝʨʝʛ ʧʨʫʜʘ ʠ ʰʢʦʣʴʥʳʡ ʩʘʜ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ   ʘʥʦʤʘʣʴʥʳʤ ʨʘʩʪʝʢʘʶʱʠʤʩʷ ʨʦʩʪʦʤ, ʩʠʣʴʥʳʤ 

ʦʩʣʠʟʥʝʥʠʝʤ, ʩ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ. ʏʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʘʱʠʪʥʦʡ ʨʝʘʢʮʠʠ ʢʣʝʪʦʢ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. (ʨʠʩ.4) 

 

ʈʠʩʫʥʦʢ 4-ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʦʣʦʥʠʡ Azotobacter. 

ʊʘʙʣʠʮʘ 2-ʎʚʝʪ ʢʦʣʦʥʠʡ ʠ ʥʘʣʠʯʠʝ ʮʠʩʪ 



 108 

ˉ 
ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 
ʦʙʨʘʟʮʘ 

ʎʚʝʪ ʢʦʣʦʥʠʠ ʅʘʣʠʯʠʝ 
ʮʠʩʪ 

1 ʩ. ɸʛʠʥʩʢʦʝ, ʧʦʡʤʝʥʥʳʡ ʣʫʛ ʇʨʦʟʨʘʯʥʳʡ + 

2 ʩ. ɸʛʠʥʩʢʦʝ, ʦʛʦʨʦʜ 

(ʢʘʨʪʦʬʝʣʴ) 

ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʩʚʝʪʣʦ ʢʦʨʠʯʥʝʚʳʡ - 

3 ʩ. ɸʛʠʥʩʢʦʝ, ʚʳʨʫʙʢʠ 

ʙʝʨʝʟʦʚʦʛʦ ʣʝʩʘ 

ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ + 

4 ʩ. ɸʛʠʥʩʢʦʝ, ʦʛʦʨʦʜ(ʤʘʣʠʥʘ) ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ, ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ - 

5 ʩ. ɸʛʠʥʩʢʦʝ, ʙʝʨʝʟʦʚʳʡ ʣʝʩ ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ + 

6 ʩ. ɸʛʠʥʩʢʦʝ, ʯʝʨʸʤʫʭʘ ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʩʚʝʪʣʦ ʢʦʨʠʯʥʝʚʳʡ - 

7 ʩ.ɻʣʘʜʢʦʚʦ, ʦʛʦʨʦʜ 1 

(ʢʘʨʪʦʬʝʣʴ) 

ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ - 

8 ʩ.ɻʣʘʜʢʦʚʦ, ʦʛʦʨʦʜ 

2(ʢʘʨʪʦʬʝʣʴ) 

ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ - 

9 ʩ.ɻʣʘʜʢʦʚʦ, ʧʘʩʪʙʠʱʝ ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ - 

10 ʩ.ʄʝʞʦʚʦ, ʰʢʦʣʴʥʳʡ ʩʘʜ ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʪʝʤʥʦ ʯʝʨʥʳʡ - 

11 ʩ.ʄʝʞʦʚʦ, ʙʝʨʝʛ ʧʨʫʜʘ ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ - 

12 ʉ.ʄʝʞʦʚʦ, ʧʫʩʪʳʨʴ ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ - 

13 ʧ.ʆʨʴʸ, ʧʦʜʥʦʞʴʝ ʛʦʨʳ ʇʨʦʟʨʘʯʥʳʡ  + 

14 ʜ.ʊʠʥʩʢʘʷ, ʧʘʩʪʙʠʱʝ ʇʨʦʟʨʘʯʥʳʡ, ʟʘʪʝʤ ʯʝʨʥʳʡ + 

 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʙʨʘʩʪʘʥʠʷ ʢʦʤʦʯʢʦʚ ʢʦʣʦʥʠʷʤʠ ʘʟʦʪʦʙʘʢʪʝʨʘ 

(100%) ʙʳʣ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʩ.ɻʣʘʜʢʦʚʦ, ʙʝʨʝʛ ʧʨʫʜʘ ʩ.ʄʝʞʦʚʦ, ʧʘʩʪʙʠʱʝ 

ʜ.ʊʠʥʩʢʘʷ. ɺ ʵʪʠʭ ʞʝ ʧʦʯʚʘʭ ʙʳʣ ʩʘʤʳʡ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʙʘʢʪʝʨʠʡ ʫʞʝ ʥʘ 4-ʝ 

ʩʫʪʢʠ. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʷʚʣʝʥʳ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚ ʩ.ɸʛʠʥʩʢʦʝ ʤʘʣʠʥʘ 

(66,6%), ʩ.ɸʛʠʥʩʢʦʝ ʢʘʨʪʦʬʝʣʴ (58,2 %), ʩ.ʄʝʞʦʚʦ ʰʢʦʣʴʥʳʡ ʩʘʜ (45,23 %), ʚ 

ʵʪʠʭ ʦʙʨʘʟʮʘʭ ʘʢʪʠʚʥʦʩʪʴ ʨʦʩʪʘ ʙʳʣʘ ʥʠʞʝ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ 10-ʝ ʩʫʪʢʠ. 

ʅʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʦʙʨʘʩʪʘʪʴ ʪʦʣʴʢʦ ʢ 21 ʩʫʪʢʘʤ, ʪʘʢʠʝ ʢʘʢ 

ʩ.ɸʛʠʥʩʢʦʝ ʧʦʠʤʝʥʥʳʡ ʣʫʛ (76,3%),ʩ.ɸʛʠʥʩʢʦʝ ʯʝʨʸʤʫʭʘ (58,7%),ʩ.ɸʛʠʥʩʢʦʝ 

ʙʝʨʝʟʦʚʳʡ ʣʝʩ (51,5%), ʧ.ʆʨʴʸ (45,7%). (ʨʠʩ.5) 
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ʈʠʩʫʥʦʢ 5-ʆʙʨʘʩʪʘʥʠʝ ʢʦʤʦʯʢʦʚ ʧʦʯʚʳ,% 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʢʣʝʪʢʠ 

ʙʘʢʪʝʨʠʡ ʨʦʜʘ ɸzotobacter ʠʤʝʶʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʜʠʥʦʯʥʦ, 

ʧʘʨʘʤʠ ʠ ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ. ʎʠʩʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝ ʚʦ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ, ʘ ʚ ʦʩʥʦʚʥʦʤ ʚ ʪʝʭ, ʢʦʪʦʨʳʝ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʦʙʨʘʩʪʘʪʴ ʪʦʣʴʢʦ ʢ 21 

ʜʥʶ: ʩ.ɸʛʠʥʩʢʦʝ ʙʝʨʝʟʦʚʳʡ ʣʝʩ, ʩ.ɸʛʠʥʩʢʦʝ ʧʦʡʤʝʥʥʳʡ ʣʫʛ ʠ ʩ.ɸʛʠʥʩʢʦʝ 

ʚʳʨʫʙʢʠ; ʩ.ʆʨʴʸ ʧʦʜʥʦʞʴʝ ʛʦʨʳ, ʠ ʪʦʣʴʢʦ ʚ 1 ʦʙʨʘʟʮʝ ʩ ʘʢʪʠʚʥʳʤ 

ʦʙʨʘʩʪʘʥʠʝʤ, ʵʪʦ ʜ.ʊʠʥʩʢʘʷ. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʩʪ ʪʘʢ ʞʝ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʤʝʭʘʥʠʟʤʝ ʘʜʘʧʪʘʮʠʠ ʢ ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʠ. 

(ʨʠʩ.6) 

 
ʈʠʩʫʥʦʢ 6-ʉʥʠʤʢʠ ʢʦʣʦʥʠʡ ʙʘʢʪʝʨʠʡ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ 

 

ɺʳʚʦʜʳ 

�‡ ʉʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʠ ʧʨʦʮʝʥʪ ʦʙʨʘʩʪʘʥʠʷ ʙʳʣ ʫ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʧʦʯʚ (ʜ.ɻʣʘʜʢʦʚʦ, ʦʛʦʨʦʜ; ʩ.ɸʛʠʥʩʢʦʝ, ʦʛʦʨʦʜ ʢʘʨʪʦʬʝʣʴ ʠ 

ʤʘʣʠʥʘ; ʩ.ʄʝʞʦʚʦ, ʰʢʦʣʴʥʳʡ ʩʘʜ), ʣʠʙʦ ʧʘʩʪʙʠʱ (ʜ.ʊʠʥʩʢʘʷ, ʧʘʩʪʙʠʱʝ; 


