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ʍʠʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ʋɼʂ 595.32(575.1) 
 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɽʂʆʅɼʀʎʀʆʅʅʓʍ  

ʎʀʉʊ ARTEMIA PARTHENOGENETICA ɸʈɸʃʔʉʂʆɻʆ ʄʆʈʗ 
 

 
ɻ.ɽ. ɹʝʨʜʠʤʙʝʪʦʚʘ

1
, ɹ.ʇ. ʂʘʨʣʳʙʘʝʚʘ

2
,  

ʂ.ɻ. ʍʘʞʠʙʘʝʚ
3
,
 
ɸ.ʂ. ʄʫʩʘʝʚ

4
, ɸ.ʉ. ɹʦʡʤʠʨʟʘʝʚ

5
  

1-4
 ʂʘʨʘʢʘʣʧʘʢʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ (ʅʫʢʫʩ),  
5 
ʅʘʤʘʥʛʘʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʅʘʤʘʥʛʘʥ), ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʚʘʞʥʝʡʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ) ʮʠʩʪ ɸʨʪʝʤʠʠ parthenogenetica ʠʟ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ. 

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ (ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʟʘʧʘʭ, ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʧʨʠʤʝʩʝʡ, ʩʢʦʨʣʫʧʳ, ʘ ʪʘʢʞʝ 

ʨʘʟʤʝʨʳ ʮʠʩʪ, ʚʳʣʫʧʣʷʝʤʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ, ʞʠʨʘ, ʭʠʪʠʥʘ, ʟʦʣʳ) 

ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʢʘʯʝʩʪʚʦ ʢʘʢ ʵʢʩʧʦʨʪʥʦʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʳʨʴʷ, ʘ ʜʣʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ 

ʮʠʩʪ ï ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ, ʨʘʯʦʢ Artemia parthenogenetica, ʥʝʢʦʥʜʠʮʠʦʥʥʳʝ 

ʮʠʩʪʳ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʮʠʩʪʳ, ʨʘʟʤʝʨʳ ʮʠʩʪ, ʚʳʣʫʧʣʷʝʤʦʩʪʴ, ʙʝʣʦʢ, ʣʠʧʠʜʳ, ʭʠʪʠʥ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʟʦʣʘ).  
 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ (ɸ. ʤʦʨʝ) ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʛʠʧʝʨʩʦʣʝʥʳʭ ʚʦʜʦʝʤʦʚ 

ʚ ʤʠʨʝ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʚ ʥʝʤ ʩ ʢʦʥʮʘ 20 ʚʝʢʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʞʘʙʨʦʥʦʛʦ 

ʨʘʯʢʘ Artemia parthenogenetica [15]. 

ɺʩʝ ʬʦʨʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɸʨʪʝʤʠʠ: ʨʘʯʦʢ, ʥʘʫʧʣʠʠ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʩʪʳ ʷʚʣʷʶʪʩʷ 

ʢʦʤʤʝʨʯʝʩʢʠ ʮʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʦʙʣʘʜʘʶʪ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʠ ʵʢʩʧʦʨʪʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

[29]. 

ʆʩʥʦʚʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʮʠʩʪ ɸʨʪʝʤʠʠ ʷʚʣʷʝʪʩʷ ʠʥʜʫʩʪʨʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ. ɺʦ 

ʚʩʝʤ ʤʠʨʝ ʮʠʩʪʳ ɸʨʪʝʤʠʠ ʧʨʠʟʥʘʥʳ ʥʝ ʪʦʣʴʢʦ ʣʫʯʰʠʤ, ʥʦ ʠ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʚ ʦʙʨʘʱʝʥʠʠ 

ʠ ʧʦʣʥʦʮʝʥʥʳʤ ʞʠʚʳʤ ʩʪʘʨʪʦʚʳʤ ʢʦʨʤʦʤ ʜʣʷ ʤʦʣʦʜʠ ʨʳʙ ʠ ʨʘʢʦʦʙʨʘʟʥʳʭ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ 

ʧʨʠʤʝʥʷʶʪ ʮʠʩʪʳ ʩ ʧʨʦʢʣʝʚʳʚʘʝʤʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 75-80 %. ʎʠʩʪʳ ʩ ʚʳʣʫʧʣʷʝʤʦʩʪʴʶ 50 % ʠ 

ʤʝʥʝʝ ʥʝ ʠʤʝʶʪ ʢʦʤʤʝʨʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʩʯʠʪʘʶʪʩʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʤʠ. ʉʙʳʪ ʠʭ ʥʘ ʤʠʨʦʚʦʤ 

ʨʳʥʢʝ ʦʯʝʥʴ ʟʘʪʨʫʜʥʝʥ ʠ ʚʦʟʤʦʞʝʥ ʣʠʰʴ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤ ʮʝʥʘʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʮʠʩʪ.  

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʧʨʠʤʝʥʝʥʠʷ ʮʠʩʪ ɸʨʪʝʤʠʠ ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʪʩʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʩʪ ɸʨʪʝʤʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʠ-

ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ɹɸɼ), ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ï ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʮʠʩʪ ɸʨʪʝʤʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ɹɸɼ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʫʜʦʙʨʝʥʠʡ, ʘʢʪʠʚʘʪʦʨʦʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʘʨʬʶʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ [26].  

ʉʙʦʨ ʮʠʩʪ ï ʦʙʲʝʢʪʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʦʯʥʝʝ ʙʠʦʤʘʩʩʳ ʩʳʨʴʷ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩ 

ʧʦʙʝʨʝʞʴʷ ɸ. ʤʦʨʷ ʠ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʧʨʦʤʳʚʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ 

ʥʝʢʦʥʜʠʮʠʦʥʥʳʝ ʮʠʩʪʳ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ï ʧʨʦʮʝʥʪʘ ʚʳʣʫʧʣʷʝʤʦʩʪʠ. 
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ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʩʪ ɸʨʪʝʤʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ, 

ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ 

ʩʪʘʨʪʦʚʦʛʦ ʢʦʨʤʘ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʩ/ʭ, ʬʘʨʤʘʮʠʠ, ʙʠʦʤʝʜʠʮʠʥʝ, 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ.ʜ) ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʘʞʥʝʡʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʨʘʯʢʘ Artemia parthenogenetica ʠʟ ɸ. 

ʤʦʨʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʮʠʩʪʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʥʝʢʦʥʜʠʮʠʦʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ 

ʩ ʧʦʙʝʨʝʞʴʷ ɸ. ʤʦʨʷ.  

ʉʙʦʨ ʠ ʧʝʨʚʠʯʥʫʶ ʧʨʦʤʳʚʢʫ (ʦʯʠʩʪʢʫ) ʮʠʩʪ ʩ ʧʦʙʝʨʝʞʴʷ ɸ. ʤʦʨʷ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [6, 8, 22]. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʧʝʩʢʘ ʚ ʩʳʨʴʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʤʝʪʦʜʫ ʧʨʦʤʳʚʢʠ ʚ ʥʘʩʳʱʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ [1, 7, 25]. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʣʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʳʨʴʷ ʧʨʦʚʝʣʠ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ, ʜʝʢʘʥʪʘʮʠʝʡ ʧʨʦʤʳʚʥʳʭ ʚʦʜ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ [19]. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʮʠʩʪʳ ɸʨʪʝʤʠʡ ɸ. ʤʦʨʷ (ʚʥʝʰʥʠʡ ʚʠʜ, 

ʮʚʝʪ, ʟʘʧʘʭ, ʚʢʫʩ) ʦʮʝʥʠʚʘʣʠ ʧʦ ɻʆʉʊʫ 7631-2008 çʈʳʙʘ, ʥʝʨʳʙʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʜʫʢʮʠʷ ʠʟ 

ʥʠʭ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡè [11]. ʌʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʮʠʩʪ ɸʨʪʝʤʠʠ ɸ. ʤʦʨʷ (ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʚʦʜʳ, ʞʠʨʘ (ʣʠʧʠʜʦʚ), 

ʦʙʱʝʛʦ ʘʟʦʪʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʟʦʣʳ), ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɻʆʉʊ 7636-85 çʈʳʙʘ, ʤʦʨʩʢʠʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʤʦʨʩʢʠʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘè 

[12]. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʭʠʪʠʥʘ ʮʠʩʪ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ [17]. 

ʂʦʣʠʯʝʩʪʚʦ ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʧʦʣʥʳʭ ʮʠʩʪ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ [4]. ʈʘʟʤʝʨʳ ʮʠʩʪʳ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʮʠʩʪ ʚ 1 ʛ. ɸʙʩʦʣʶʪ ʩʫʭʦʡ ʤʘʩʩʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ [18, 30].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʮʠʩʪ ɸʨʪʝʤʠʠ ʚʢʣʶʯʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ: ʧʦʵʪʘʧʥʦʝ ʚʳʜʝʨʞʠʚʘʥʠʝ ʠ 

ʧʨʦʤʳʚʢʫ ʙʠʦʤʘʩʩʳ ʚ ʥʘʩʳʱʝʥʥʳʭ ʩʦʣʝʚʳʭ ʨʘʩʩʦʣʘʭ (ʤʦʨʩʢʦʡ ʠʣʠ ʩʦʣʝʥʦʡ ʚʦʜʝ) ʠ ʚ 

ʧʨʝʩʥʦʡ ʚʦʜʝ. 

ʊʷʞʝʣʳʝ ʧʨʠʤʝʩʠ ʫʜʘʣʷʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʦʪʣʦʞʝʥʠʷ ʦʩʘʜʢʘ ʚ ʩʦʣʝʥʦʡ ʚʦʜʝ, ʚ 

ʢʦʪʦʨʦʡ ʧʦʣʥʳʝ ʮʠʩʪʳ ɸʨʪʝʤʠʠ ʚʤʝʩʪʝ ʩ ʧʦʩʪʦʨʦʥʥʠʤʠ ʣʝʛʢʠʤʠ ʧʨʠʤʝʩʷʤʠ ʚʩʧʣʳʚʘʶʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʤʳʚʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʘ ʧʦʩʪʦʨʦʥʥʠʝ ʪʷʞʝʣʳʝ ʧʨʠʤʝʩʠ ʦʩʘʞʜʘʶʪʩʷ ʥʘ ʜʥʦ. 

ʃʝʛʢʠʝ ʧʨʠʤʝʩʠ ʫʜʘʣʷʶʪʩʷ ʧʫʪʝʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʚʳʜʝʨʞʠʚʘʥʠʷ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ, ʚ 

ʢʦʪʦʨʦʡ ʧʦʣʥʳʝ ʮʠʩʪʳ ɸʨʪʝʤʠʠ ʦʩʘʞʜʘʶʪʩʷ ʥʘ ʜʥʦ, ʘ ʧʦʩʪʦʨʦʥʥʠʝ ʣʝʛʢʠʝ ʧʨʠʤʝʩʠ 

ʚʩʧʣʳʚʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʫʜʘʣʷʶʪʩʷ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʟʷʪʳ ʥʝʦʙʭʦʜʠʤʘʷ ʯʘʩʪʴ ʮʠʩʪ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ 

ʦʯʠʩʪʢʠ, ʢʦʪʦʨʳʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʩʫʰʝʥʳ ʜʦ ʚʦʟʜʫʰʥʦ ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʜʦ 

ʚʣʘʞʥʦʩʪʠ 9-10 %. ʀ ʚʥʦʚʴ ʧʨʦʩʝʷʥʳ ʯʝʨʝʟ ʩʠʪʦ ʨʘʟʤʝʨʦʤ ʷʯʝʠ 0,3 ʤʤ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʦʩʪʘʪʦʯʥʳʭ ʢʨʫʧʥʳʭ ʧʨʠʤʝʩʝʡ. ɼʘʣʝʝ ʜʣʷ ʵʪʠʭ ʮʠʩʪ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʘʯʝʩʪʚʘ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ.  

ɺʘʞʥʝʡʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʯʝʩʪʚʘ ʮʠʩʪ ɸʨʪʝʤʠʠ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʝʡ ʷʚʣʷʶʪʩʷ 

ʠʭ ʨʘʟʤʝʨ (ʜʠʘʤʝʪʨ), ʧʨʦʮʝʥʪ ʚʳʣʫʧʣʷʝʤʦʩʪʠ (ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʧʣʠʫʩʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʦ ʠʟ 100 ʧʦʣʥʦʮʝʥʥʳʭ-ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʵʤʙʨʠʦʥʳ) ʮʠʩʪ. ʇʦʣʴʟʫʶʱʠʝʩʷ 

ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʮʠʩʪʳ ʠʤʝʶʪ ʜʠʘʤʝʪʨ 220-230 ʤʢʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʢʦʤʤʝʨʯʝʩʢʠ ʤʝʥʝʝ ʮʝʥʥʳʝ ʮʠʩʪʳ ʠʟ ʀʨʘʥʘ ʠʤʝʶʪ ʜʠʘʤʝʪʨ 260-287 ʤʢʤ, ʠʟ ʂʠʪʘʷ ï 233-280 

ʤʢʤ [21]. 

ɺʳʣʫʧʣʷʝʤʦʩʪʴ ʮʠʩʪ ɸʨʪʝʤʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʭ 

ʢʦʤʤʝʨʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʳʪʘ ʠʭ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʘʢʚʘʢʫʣʴʪʫʨʳ. ɺ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ ʦʜʥʦʛʦ ʛʨʘʤʤʘ ʷʠʮ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚʳʣʫʧʣʷʝʪʩʷ 200-300 ʪʳʩʷʯ 

ʥʘʫʧʣʠʝʚ. ʀʜʝʘʣʴʥʘʷ ʚʩʭʦʞʝʩʪʴ ʪʘʢʠʭ ʷʠʮ ï 95 %. ʍʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʩʯʠʪʘʶʪʩʷ ʮʠʩʪʳ, 

ʚʳʣʫʧʣʷʝʤʦʩʪʴ ʢʦʪʦʨʳʭ 70 % ʠ ʚʳʰʝ, ʯʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʩʳʨʴʷ, ʘ ʥʝʢʦʥʜʠʮʠʦʥʥʳʝ ʮʠʩʪʳ ɸʨʪʝʤʠʡ ʩ ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʠʣʠ 

ʤʝʨʪʚʳʤʠ ʵʤʙʨʠʦʥʘʤʠ ʩ ʥʠʟʢʦʡ ʧʨʦʢʣʝʚʳʚʘʝʤʦʩʪʴʶ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʤʝʶʪ 
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ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʀʤʝʥʥʦ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʤʳ ʦʧʨʝʜʝʣʷʣʠ ʧʘʨʪʠʶ 

ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʜʣʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ Artemia parthenogenetica, ʩʦʙʨʘʥʥʳʭ ʩ ʧʦʙʝʨʝʞʴʷ ɸ. 

ʤʦʨʷ. 

 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʮʠʩʪʳ ʨʘʯʢʘ  

Artemia parthenogenetica ʠʟ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʮʠʩʪʳ 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʮʠʩʪʳ ʅʝʢʦʥʜʠʮʠʦʥʥʳʝ ʮʠʩʪʳ 

ɺʥʝʰʥʠʡ ʚʠʜ ʉʳʨʘʷ ʦʜʥʦʨʦʜʥʘʷ ʤʘʩʩʘ,  

ʩʦʩʪʦʷʱʘʷ ʠʟ ʮʝʣʳʭ ʮʠʩʪ  

ʨʘʯʢʘ Artemia, ʠʤʝʶʱʠʭ  

ʬʦʨʤʫ ʩʬʝʨʠʯʝʩʢʦʡ ʠʣʠ  

ʚʦʛʥʫʪʦʡ ʧʦʣʫʩʬʝʨʳ. 

ʉʳʨʘʷ ʦʜʥʦʨʦʜʥʘʷ ʤʘʩʩʘ,  

ʩʦʩʪʦʷʱʘʷ ʠʟ ʮʝʣʳʭ ʮʠʩʪ  

ʨʘʯʢʘ Artemia ʠ ʧʨʠʤʝʩʝʡ ʚ 

ʚʠʜʝ ʩʢʦʨʣʫʧʳ, ʷʠʮ ʩ 

ʤʝʨʪʚʳʤʠ ʵʤʙʨʠʦʥʘʤʠ, 

ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʠ 

ʦʩʪʘʪʢʘʤʠ ʩʦʣʝʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʎʚʝʪ ʆʪ ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ 

ʆʪ ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ 

ɿʘʧʘʭ ʈʳʙʥʳʡ. ʉʚʦʡʩʪʚʝʥʥʳʡ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʳʨʴʶ, 

ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ. 

ʈʳʙʥʳʡ. ʇʨʠ ʫʚʣʘʞʥʝʥʠʠ 

ʫʩʠʣʠʚʘʶʪʩʷ ʛʥʠʣʦʩʪʥʳʝ 

ʟʘʧʘʭʠ ʨʘʟʣʦʞʝʥʠʷ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, % 49,13 (9-10 ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ 

ʩʦʩʪʦʷʥʠʠ) 

6-10 ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ  

ʩʦʩʪʦʷʥʠʠ 

ʇʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ: 

- ʛʨʫʙʘʷ (ʩʠʪʦ ʨ. 0,3 ʤʤ), % 

- ʧʨʠʤʝʩʴ ʧʝʩʢʘ, % 

- ʧʨʠʤʝʩʴ ʩʦʣʠ, % 

 

- 

1 

13 

 

3,3 

1-5 

10-16 

ʂʦʣʠʯʝʩʪʚʦ ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ, 

ʪʨʝʩʥʫʪʳʭ ʮʠʩʪ, % 

14,0 2,6 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʥʳʭ ʮʠʩʪ, % 86 97,4 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʨʪʚʳʭ ʮʠʩʪ, % 12 78,9 

ɺʳʣʫʧʣʷʝʤʦʩʪʴ, % 74 18,5 

ʈʘʟʤʝʨ (ʜʠʘʤʝʪʨ ʮʠʩʪ), ʤʢʤ 235,5 (ʦʪ 228 ʜʦ 244 ʤʢʤ) 251 (ʦʪ 225 ʜʦ 275ʤʢʤ) 

ʂʦʣ-ʚʦ ʮʠʩʪ ʚ 1ʛ.ʘʙʩ.ʩʫʭ.ʤ. ʰʪ 220-230 ʪʳʩ. 200 ʪʳʩ. 

ɹʝʣʢʠ, % 64,09 50 

ɾʠʨʳ, % 1,6-2,5 2,5 

ɾʠʨʳ ʠʟʤʝʣʴʯʝʥʥʦʡ ʮʠʩʪʳ, % 11-13 (ʜʦ 16,87) 10,0 -11,8 

ʍʠʪʠʥ, % 2,3-9,44 4,5-15,8 

ɿʦʣʘ ʮʠʩʪʳ ʩ ʧʦʙʝʨʝʞʴʷ % 8,6-13,0 8,23-12,83 

ɿʦʣʘ ʮʠʩʪʘ, ʦʯʠʱʝʥʥʘʷ ʠ  

ʦʙʝʩʩʦʣʝʥʥʘʷ, % 

3,5-4,8 3-4,6 % 

 

ʉʳʨʳʝ ʮʠʩʪʳ (ʷʡʮʘ) ʨʘʯʢʘ Artemia parthenogenetica ɸ. ʤʦʨʷ, ʩʦʙʨʘʥʥʳʝ ʩ ʧʦʙʝʨʝʞʴʷ, 

ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʧʨʦʤʳʚʢʠ ʦʪ ʧʨʠʤʝʩʝʡ, ʠʤʝʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ 45-50 % ʠ ʙʳʣʠ 

ʜʘʣʝʝ ʚʳʩʫʰʝʥʳ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ ʚʣʘʞʥʦʩʪʠ 9-10 % [8]. ʇʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʩʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʮʝʣʳʭ ʮʠʩʪ ʨʘʯʢʘ Artemia, ʠʤʝʶʱʠʭ 

ʬʦʨʤʫ ʩʬʝʨʠʯʝʩʢʦʡ ʠʣʠ ʚʦʛʥʫʪʦʡ ʧʦʣʫʩʬʝʨʳ, ʠ ʧʨʠʤʝʩʝʡ ʚ ʚʠʜʝ ʧʫʩʪʦʪʝʣʳʭ ʦʙʦʣʦʯʝʢ 

(ʩʢʦʨʣʫʧʳ), ʠ ʷʠʮ ʩ ʤʝʨʪʚʳʤʠ ʵʤʙʨʠʦʥʘʤʠ, ʠ ʦʩʪʘʪʢʘʤʠ ʩʦʣʝʡ ʥʘ ʦʙʦʣʦʯʢʘʭ (ʨʠʩʫʥʦʢ 1).  
 



ISSN 2311-2158. The Way of Science. 2021. ˉ 8 (90). 

 

 

11 

 

 
 

ʈʠʩ. 1. ʉʢʘʥʠʨʫʶʱʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʮʠʩʪ Artemia parthenogenetica  

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 
 

ɿʘʧʘʭ ʮʠʩʪ ʨʳʙʥʳʡ, ʧʦʷʚʣʷʶʱʠʡʩʷ ʨʝʟʢʦ ʩ ʫʚʣʘʞʥʝʥʠʝʤ, ʚ ʩʫʭʦʤ ʚʠʜʝ ʟʘʧʘʭ ʩʣʘʙʳʡ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ. ɼʣʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʧʨʠ ʝʛʦ ʫʚʣʘʞʥʝʥʠʠ ʫʩʠʣʠʚʘʝʪʩʷ ʛʥʠʣʦʩʪʥʳʡ 

ʟʘʧʘʭ ʨʘʟʣʦʞʝʥʠʷ. 

ʎʚʝʪ ʮʠʩʪ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʚʣʘʞʥʦʩʪʠ, ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʜʦ 40-50 % ʠʤʝʝʪ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʫʶ ʦʢʨʘʩʢʫ, ʠ ʦʩʚʝʪʣʷʝʪʩʷ ʜʦ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʧʨʠ ʝʝ ʫʤʝʥʴʰʝʥʠʠ.  

ʂʨʫʧʥʳʝ ʧʨʠʤʝʩʠ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʨʦʤʳʚʘʥʠʷ ʠʣʠ ʧʨʦʩʝʠʚʘʥʠʷ ʦʙʨʘʟʮʘ ʯʝʨʝʟ ʩʠʪʦ 

ʩ ʷʯʝʝʡ 0,3 ʤʤ. ʇʨʠ ʩʠʪʦʚʦʡ ʦʯʠʩʪʢʝ ʜʣʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʧʨʠʤʝʩʠ ʩʦʩʪʘʚʠʣʠ 3,3 %. 

ɿʘʛʨʷʟʥʝʥʥʦʩʪʴ ʮʠʩʪ ʧʨʠʤʝʩʷʤʠ (ʠʩʢʣʶʯʘʷ ʧʫʩʪʳʝ ʦʙʦʣʦʯʢʠ) ʦʧʨʝʜʝʣʷʶʪ 

ʨʘʟʜʝʣʝʥʠʝʤ ʠʭ ʚ ʥʘʩʳʱʝʥʥʦʤ ʩʦʣʝʚʦʤ ʨʘʩʪʚʦʨʝ. ʇʦʩʣʝ 10 ʤʠʥʫʪʥʦʡ ʘʵʨʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʩʪʘʠʚʘʥʠʝʤ, ʮʠʩʪʳ ɸʨʪʝʤʠʠ ʚʩʧʣʳʚʘʶʪ, ʘ ʪʷʞʝʣʳʝ ʧʨʠʤʝʩʠ ʪʦʥʫʪ. ʕʪʠʤ 

ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʣʠ ʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʩʢʘ ʚ ʩʳʨʴʝ [1, 7, 25]. ʉʦʜʝʨʞʘʥʠʝ 

ʦʩʪʘʪʦʯʥʦʛʦ ʧʝʩʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʨʪʠʷʭ ʨʘʟʣʠʯʥʘ ʠ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʦʪ 0,2 ʜʦ 1 % ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʮʠʩʪ ʠ ʜʦ 5-6 % ʜʣʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʮʠʩʪʳ ï ʵʪʦ ʧʨʦʜʫʢʪ ʛʠʧʝʨʩʦʣʝʥʦʛʦ ɸ. ʤʦʨʷ, ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʠ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 150-200 ʛ/ʣ, ʦʥʠ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʩʢʠʝ ʩʦʣʠ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʮʠʩʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʝʩʪʠ ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʩʳʨʴʷ. ʕʪʫ ʧʨʦʮʝʜʫʨʫ ʤʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʜʦ ʠʣʠ ʧʦʩʣʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʦʪ ʧʝʩʢʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʤʝʩʠ ʧʝʩʢʘ ʚ ʧʘʨʪʠʠ. 

ʆʯʠʩʪʢʫ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʦʣʠ ʧʨʦʚʝʣʠ ʧʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʤʝʪʦʜʫ ʄʦʨʦʟʦʚʦʡ ʠ 

ʜʨ. [19] ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ, ʜʝʢʘʥʪʘʮʠʝʡ ʧʨʦʤʳʚʥʳʭ ʚʦʜ ʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ. ɺ 

ʩʨʝʜʥʝʤ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʩʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 16 %, ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʦʙʨʘʟʮʘʭ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ (ʜʠʘʤʝʪʨʘ) ʙʳʣʠ ʚʟʷʪʳ ʮʠʩʪʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʯʠʱʝʥʥʳʝ ʦʪ 

ʦʩʪʘʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʢʘ, ʧʨʠʤʝʩʝʡ ʩʢʦʨʣʫʧʳ, ʠ ʦʙʝʩʩʦʣʝʥʥʳʝ ʦʪ ʩʦʣʝʡ ʥʘ ʦʙʦʣʦʯʢʝ, 

ʚʳʩʫʰʝʥʥʳʝ ʜʦ ʚʣʘʞʥʦʩʪʠ 6-8 % [4, 8]. 

ʆʯʠʱʝʥʥʳʝ ʠ ʚʳʩʫʰʝʥʥʳʝ ʮʠʩʪʳ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʝʨʥʠʩʪʳʡ 

ʩʳʧʫʯʠʡ ʤʘʪʝʨʠʘʣ, ʩ ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ ʠ ʜʦʚʦʣʴʥʦ ʚʳʨʦʚʥʝʥʥʳʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ.  



ISSN 2311-2158. The Way of Science. 2021. ˉ 8 (90). 

 

 

12 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʮʠʩʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʪʠʯʝʩʢʠʡ ʤʠʢʨʦʩʢʦʧ ʤʘʨʢʠ LEICA ICC 

50.  

ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʮʠʩʪʳ ʠʤʝʶʪ ʧʦʯʪʠ ʧʨʘʚʠʣʴʥʫʶ 

ʰʘʨʦʦʙʨʘʟʥʫʶ ʠʣʠ ʥʝʤʥʦʛʦ ʚʦʛʥʫʪʫʶ ʬʦʨʤʫ. ʆʪʩʪʫʧʣʝʥʠʝ ʦʪ ʵʪʦʡ ʬʦʨʤʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʷʠʮ, ʫ ʢʦʪʦʨʳʭ ʧʦʚʨʝʞʜʝʥ ʭʠʪʠʥʦʚʳʡ ʩʣʦʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʥʠʤʢʠ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʮʠʩʪʳ ɸʨʪʝʤʠʠ ɸ. 

ʤʦʨʷ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʣʘʛʠ (ʦʪ 50 ʜʦ 6-8 %) ʨʘʟʤʝʨʳ ʠʭ ʥʝ 

ʤʝʥʷʶʪʩʷ.  
 

 
 

ʈʠʩ. 2. ʎʠʩʪʳ ʜʦ (ʘ) ʠ ʧʦʩʣʝ (ʙ) ʩʫʰʢʠ 
 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 3, ʮʠʩʪʳ ʥʝ ʦʜʥʦʨʦʜʥʳ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʩʦʜʝʨʞʘʪ ʦʯʝʥʴ 

ʤʘʣʝʥʴʢʠʝ, ʩʨʝʜʥʠʝ ʠ ʢʨʫʧʥʳʝ ʮʠʩʪʳ.  
 

 
 

ʈʠʩ. 3. ʎʠʩʪʳ ʤʘʣʝʥʴʢʠʝ, ʩʨʝʜʥʠʝ ʠ ʢʨʫʧʥʳʝ 
 

ʌʨʘʢʮʠʦʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʩʪ ʧʦ ʠʭ ʨʘʟʤʝʨʘʤ (ʜʠʘʤʝʪʨʘʤ) ʚ ʥʘʰʝʤ ʦʙʨʘʟʮʝ 

ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4 ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ.r 
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ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʮʠʩʪ ʧʦ ʠʭ ʨʘʟʤʝʨʘʤ 
 

ʌʘʢʪʠʯʝʩʢʠ, ʨʘʟʤʝʨʳ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʧʦʜ ʦʧʪʠʯʝʩʢʠʤ ʤʠʢʨʦʩʢʦʧʦʤ 

ʠʟʤʝʨʷʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 200 ʜʦ 300 ʤʢʤ. ʈʘʟʤʝʨ ʮʠʩʪ ʙʨʘʣʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʟ 

ʧʷʪʠʢʨʘʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʤʝʨʝʥʦ 300 ʮʠʩʪ ʠʟ 3 ʧʨʦʙ (ʧʦ 100 ʮʠʩʪ ʠʟ ʢʘʞʜʦʡ 

ʧʨʦʙʳ). ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ɸʨʪʝʤʠʡ ɸ. ʤʦʨʷ ʩʦʩʪʘʚʠʣ 251 ʤʢʤ ʧʨʠ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʦʪ 225 ʜʦ 275 ʤʢʤ ʠ ʧʨʠ ʩʨʝʜʥʝʡ ʤʘʩʩʝ ʮʠʩʪʳ 3-5 ʤʠʢʨʦʛʨʘʤʤʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʮʠʩʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 235,5 ʤʢʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʧʦʣʥʳʭ ʮʠʩʪ ï ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʯʠʩʪʦʪʫ 

ʩʙʦʨʘ ʮʠʩʪ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ ʮʠʩʪ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʤʝʪʦʜʘ: 

ʦʙʲʝʤʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ. ʆʙʲʝʤʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʮʠʩʪ ʚ ʤʝʨʥʦʤ 

ʮʠʣʠʥʜʨʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʝʩʥʦʡ ʚʦʜʝ, ʚ ʢʦʪʦʨʦʡ ʧʫʩʪʳʝ ʦʙʦʣʦʯʢʠ ʚʩʧʣʳʚʘʶʪ ʥʘʚʝʨʭ, ʘ 

ʮʝʣʳʝ ʮʠʩʪʳ ʦʩʝʜʘʶʪ. ʆʙʲʝʤʥʘʷ ʜʦʣʷ ʩʢʦʨʣʫʧʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ 

ʚʩʧʣʳʚʰʝʡ ʯʘʩʪʠ ʢ ʦʙʱʝʤʫ ʦʙʲʝʤʫ (ʚʩʧʣʳʚʰʘʷ + ʦʩʝʚʰʘʷ) ʫʤʥʦʞʝʥʥʦʝ ʥʘ 100 %. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʪʘʣʴʥʦʤ ʧʦʜʩʯʝʪʝ ʮʠʩʪ ʠ ʦʙʦʣʦʯʝʢ ʧʦʜ 

ʙʠʥʦʢʫʣʷʨʥʦʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 200-300 ʵʢʟ. ʇʦʩʣʝʜʫʶʱʝʝ ʜʦʙʘʚʣʝʥʠʝ ʛʠʧʦʭʣʦʨʠʪʘ ʢʘʣʴʮʠʷ 

ʨʘʩʪʚʦʨʷʝʪ ʧʫʩʪʳʝ ʦʙʦʣʦʯʢʠ ʠ ʦʙʦʣʦʯʢʠ ʧʦʣʥʳʭ ʮʠʩʪ. ʇʨʠ ʧʦʜʩʯʝʪʝ ʦʩʪʘʚʰʠʭʩʷ 

ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʵʤʙʨʠʦʥʦʚ ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʠʚʰʠʭʩʷ 

ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ. 

ɺ ʦʙʨʘʟʮʝ ʥʝʢʦʥʜʠʮʠʦʥʥʦʡ ʮʠʩʪʳ ʢʦʣʠʯʝʩʪʚʦ ʧʫʩʪʳʭ ʦʙʦʣʦʯʝʢ ʩʦʩʪʘʚʠʣʦ 2,6 %, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʳʭ ʮʠʩʪ ï 97,4 %.  

ʂʦʣʠʯʝʩʪʚʦ ʪʨʝʩʥʫʪʳʭ ʮʠʩʪ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ, ʧʨʦʢʘʣʳʚʘʷ ʠʛʣʦʡ ʥʘ 

ʧʨʠʩʫʪʩʪʚʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʵʤʙʨʠʦʥʦʚ. ɾʠʚʳʝ ʵʤʙʨʠʦʥʳ ʩ ʮʝʣʴʥʦʡ ʦʙʦʣʦʯʢʦʡ ʧʨʠ 

ʧʨʦʢʘʣʳʚʘʥʠʠ ʦʪʣʠʯʘʶʪʩʷ ʞʠʨʥʳʤʠ ʧʷʪʥʘʤʠ ʥʘ ʩʪʝʢʣʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʮʠʩʪ ʚ 1 ʛ. ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʤʘʩʩʳ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʘʩʩʘ 

ʮʠʩʪ (1 + 0,5 ʛ ʩ ʫʯʝʪʦʤ ʚʣʘʞʥʦʩʪʠ), ʦʯʠʱʝʥʥʳʭ ʦʪ ʚʩʝʭ ʧʨʠʤʝʩʝʡ, ʚʳʩʫʰʠʚʘʝʪʩʷ ʧʨʠ 105
 
Üʉ 

ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ. ɿʘʪʝʤ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʧʝʨʝʩʯʠʪʳʚʘʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ ʜʘʥʥʦʡ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʤʘʩʩʝ, ʠ ʨʘʩʯʝʪʦʤ ʦʧʨʝʜʝʣʷʝʤ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ 1 ʛʨʘʤʤʝ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ 

ʮʠʩʪʳ. 

ɺ 1 ʛ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʤʘʩʩʳ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʩʦʜʝʨʞʠʪʩʷ 200 ʪʳʩ. ʷʠʮ (ʮʠʩʪ).  

ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʮʠʩʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʛʦ ʢʦʤʤʝʨʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʳʣʫʧʣʷʝʤʦʩʪʴ. ʎʠʩʪʳ ʠʤʝʶʱʠʝ ʚʳʩʰʝʝ ʢʘʯʝʩʪʚʦ ʠʤʝʶʪ ʠʜʝʘʣʴʥʫʶ ʚʩʭʦʞʝʩʪʴ 

(ʚʳʣʫʧʣʷʝʤʦʩʪʴ) ʷʠʮ ï 95 %. 

ɺʳʣʫʧʣʷʝʤʦʩʪʴ ʮʠʩʪ (ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʮʠʩʪ) ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʧʨʦʮʝʥʪʫ 

ʚʳʣʫʧʣʷʝʤʦʩʪʠ, ʚ ʢʦʥʫʩʦʦʙʨʘʟʥʦʡ ʝʤʢʦʩʪʠ, ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [2, 18]. 

ɺ V-ʝʤʢʦʩʪʴ ʩ ʨʘʩʪʚʦʨʦʤ ʩʦʣʠ (28 ʛ/ʣ) ʧʨʠʙʘʚʣʷʝʤ 2-4 ʛ ʮʠʩʪ (ʩ ʫʯʝʪʦʤ ʚʣʘʞʥʦʩʪʠ), 

ʥʝʧʨʝʨʳʚʥʦ ʧʦʜʘʝʪʩʷ ʚʦʟʜʫʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʟʚʝʰʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʠʩʪ, ʧʨʠ ʦʩʚʝʱʝʥʠʠ 

1,5-2 ʣʶʢʩ ʚ ʪʝʯʝʥʠʝ 24 (48) ʯʘʩʦʚ. ʅʘʙʣʶʜʘʝʤ ʟʘ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʷʚʣʝʥʠʷ ʣʠʯʠʥʦʢ ʚ ʪʝʯʝʥʠʝ 

1 ʠ 2-ʭ ʩʫʪʦʢ.  
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ʇʦʢʘʟʘʪʝʣʠ ʚʳʣʫʧʣʷʝʤʦʩʪʠ ʧʦ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 

ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʚʳʣʫʧʣʷʝʤʦʩʪʠ ʮʠʩʪ Artemia parthenogenetica ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ 
ɺʨʝʤʷ ʠʥʢʫʙʘʮʠʠ ʈʝʘʛʝʥʪ C U N T H- H + 

 

24 ʯʘʩʘ 

 

0 268 6 20 294 6,8 8,8 

0,2 200 9 21 230,0 9,1 13,0 

0,4 246 10 24 280 8,5 12,1 

0,6 233 8 55 296 18,5 21,2 

 

48 ʯʘʩʦʚ 

 

0 218  32 250 12,8  

0,2       

0,4 189  26 215 8,7  

0,6 194  60 254 23,6  

ʈʝʘʛʝʥʪ- ʅ2ʆ2 ʘʢʪʠʚʘʪʦʨ ʧʨʦʮʝʩʩʘ; ʉ ï ʢʦʣʠʯʝʩʪʚʦ ʮʠʩʪ, U ï ʢʦʣʠʯʝʩʪʚʦ ʵʤʙʨʠʦʥʦʚ; N ï ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʫʧʣʠʝʚ; T ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʭ ʧʦʢʘʟʘʪʝʣʝʡ; H ï ʇʨʦʮʝʥʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʣʫʧʠʚʰʠʭʩʷ 

ʥʘʫʧʣʠʝʚ; H + ï % ʧʦʢʘʟʘʪʝʣʴ ʩʫʤʤʳ ʥʘʫʧʣʠʝʚ ʠ ʵʤʙʨʠʦʥʦʚ. 
 

ɼʣʷ ʥʘʰʝʡ ʧʘʨʪʠʠ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚʳʣʫʧʣʷʝʤʦʩʪʠ 

ʯʝʨʝʟ 24 ʯʘʩʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 18,5 %, ʩʘʤʳʡ ʥʠʟʢʠʡ 6,8 %. ʏʝʨʝʟ 48 ʯʘʩʦʚ ï 8,7 ʠ 23,6 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 2). 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʠʩʭʦʜʥʦʤ ʩʳʨʴʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʩʪʳ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ, ʢʘʢ 

ʠʩʪʦʯʥʠʢ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʭʠʪʠʥʘ ʦʩʪʘʪʦʯʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʝʤ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʭʠʪʠʥʘ ʠ ʭʠʪʦʟʘʥʘ, ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʧʦʣʥʫʶ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʶ ʩʳʨʴʷ. ɿʦʣʝʥʠʝ ʦʙʨʘʟʮʦʚ ʮʠʩʪ ʧʨʦʚʝʣʠ ʩʞʠʛʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 500-700 Üʉ ʚ ʪʝʯʝʥʠʝ 5-6 ʯʘʩʦʚ ʜʦ ʧʦʩʪʦʷʥʥʦʡ 

ʤʘʩʩʳ [10, 12]. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʜʣʷ ʩʳʨʦʡ ʮʠʩʪʳ 9,76 % ʧʨʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 8,56-

12,96 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʪʦʪʳ ʩʳʨʴʷ. ɼʣʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʵʪʦ ʟʥʘʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʝʣʘʤ 8,23-12,83 %. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʯʠʱʝʥʠʝ ʠ 

ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʮʠʩʪ ʩʥʠʞʘʝʪ ʵʪʠ ʟʥʘʯʝʥʠʷ ʜʦ 3,0-4,8 %, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʚʳʩʦʢʫʶ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʩʪʴ ʥʘʰʠʭ ʮʠʩʪ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʠʩʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʠʭ 

ʩʳʨʴʝʚʫʶ ʮʝʥʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʙʝʣʢʠ, ʣʠʧʠʜʳ, ʭʠʪʠʥ ʠ ʜʨ. ʄʳ ʦʛʨʘʥʠʯʠʣʠʩʴ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ, ʞʠʨʘ ʠ ʭʠʪʠʥʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʮʠʩʪʳ 

ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʧʠʪʘʥʠʷ ʨʘʯʢʘ. ʇʦʵʪʦʤʫ 

ʟʥʘʯʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʟʥʘʯʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʨʝʤʝʥʠ, ʤʝʩʪʘ ʩʙʦʨʘ, ʫʩʣʦʚʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʮʠʩʪ ɸʨʪʝʤʠʡ. 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʟʥʘʯʝʥʠʶ ʘʟʦʪʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʪʦʜʦʤ 

ʂʴʝʣʜʘʣʷ ʩʦʛʣʘʩʥʦ [12, 13, 27]. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʮʠʩʪʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 64 %. ɼʣʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʙʝʣʦʢ ʨʘʚʝʥ ʚ ʩʨʝʜʥʝʤ 50,28 %. 

ʃʠʧʠʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɸʨʪʝʤʠʠ ʠ ʝʛʦ 

ʮʠʩʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʜʘʧʪʠʚʥʳʭ ʠ ʟʘʱʠʪʥʳʭ 

ʢʘʯʝʩʪʚ ʮʠʩʪʳ. ʆʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʧʘʩʘ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, 

ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʢʫʤʫʣʷʮʠʠ ʵʢʟʦʛʝʥʥʳʭ ʠ ʵʥʜʦʛʝʥʥʳʭ ʪʦʢʩʠʥʦʚ, ʟʘʱʠʪʳ ʷʠʮ ʦʪ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʢʠʩʣʦʨʦʜʦʤ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʣʘʛʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʦʙʦʣʦʯʢʠ.  

ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ [20] ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʠʣʦʚʳʭ ʵʬʠʨʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʮʠʩʪ ɸʨʘʣʴʩʢʦʡ ɸʨʪʝʤʠʠ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ɺ ʥʘʰʝʤ 

ʦʧʳʪʝ ʙʳʣ ʠʩʢʣʶʯʝʥ ʧʨʦʮʝʩʩ ʜʝʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʮʠʩʪʳ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʧʠʜʦʚ ʦʙʨʘʟʮʳ ʮʠʩʪ (ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʥʝʢʦʥʜʠʮʠʦʥʥʳʝ ʮʠʩʪʳ) ɸʨʪʝʤʠʡ ɸ. ʤʦʨʷ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʳ. ʇʨʦʚʝʣʠ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʮʠʩʪ ʦʪ ʦʩʪʘʪʦʯʥʦʛʦ ʧʝʩʢʘ, ʩʢʦʨʣʫʧʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʮʠʩʪ. 

ɼʘʣʝʝ ʚʳʩʫʰʝʥʥʘʷ ʮʠʩʪʘ ʙʳʣʘ ʠʟʤʝʣʴʯʝʥʘ ʥʘ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʝ ʠ ʧʦʣʫʯʝʥʘ ʤʫʢʘ ʮʠʩʪʳ 

ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 40 ʤʢʤ. ʄʘʩʩʦʚʫʶ ʜʦʣʶ ʞʠʨʘ ʦʧʨʝʜʝʣʷʣʠ ʵʢʩʪʨʘʢʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʚ 

ʉʦʢʩʣʝʪʝ [16] ʢʘʢ ʜʣʷ ʩʘʤʦʡ ʮʝʣʦʡ ʮʠʩʪʳ, ʪʘʢ ʠ ʜʣʷ ʝʛʦ ʠʟʤʝʣʴʯʝʥʥʦʡ ʬʦʨʤʳ. ɺʳʭʦʜ ʩʫʤʤʳ 

ʥʝʡʪʨʘʣʴʥʳʭ ʣʠʧʠʜʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 2,5 % ʜʣʷ ʮʝʣʦʡ ʮʠʩʪʳ ʠ ʠʟʤʝʣʴʯʝʥʥʦʡ ʦʪ 10,6 % 

ʜʦ 13,6 %. ɼʣʷ ʠʟʤʝʣʴʯʝʥʥʦʡ ʥʝʢʦʥʜʠʮʠʦʥʥʦʡ ʮʠʩʪʳ ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʣʦ 12 %. 

ʋʯʠʪʳʚʘʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʜʝʣʝʥʠʷ ʙʝʣʢʦʚ ʠʟ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʰʨʦʪʘ 

ʠʟʤʝʣʴʯʝʥʥʦʡ ʮʠʩʪʳ, ʤʳ ʪʘʢʞʝ ʠʟʫʯʠʣʠ ʧʦʣʥʦʪʫ ʚʳʜʝʣʝʥʠʷ ʣʠʧʠʜʦʚ ʨʘʟʣʠʯʥʳʤʠ 

ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʀʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʭʣʦʨʦʬʦʨʤ, ʙʝʥʟʠʥ, ʛʝʢʩʘʥ ʚ ʦʙʲʝʤʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 1:5 (ʩʳʨʴʝ-ʨʘʩʪʚʦʨʠʪʝʣʴ), 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ ʚ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ (6-7 ʢʨʘʪʥʦ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʫʤʤʳ 

ʣʠʧʠʜʦʚ ʩ ʚʳʭʦʜʘʤʠ 13,6 % (ʭʣʦʨʦʬʦʨʤ), 12,6 % (ʙʝʥʟʠʥʦʤ) ʠ 11,35 % ʚ ʩʣʫʯʘʝ ʛʝʢʩʘʥʘ. 

ʍʠʪʠʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʢʝʣʝʪʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʢʣʝʪʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʪʢʘʥʝʡ ʚ ʧʘʥʮʠʨʷʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʢʫʪʠʢʫʣʝ ʥʘʩʝʢʦʤʳʭ, ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ ʛʨʠʙʦʚ, ʙʘʢʪʝʨʠʡ ʠ 

ʜʨʫʛʠʭ ʭʠʪʠʥʩʦʜʝʨʞʘʱʠʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [3].  

ɺ ʮʠʩʪʘʭ ʨʘʯʢʘ ɸʨʪʝʤʠʠ ʭʠʪʠʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʝʛʦ ʪʨʝʭʩʣʦʡʥʦʡ ʦʙʦʣʦʯʢʝ, ʢʦʪʦʨʘʷ 

ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʛʦ ʟʘʱʠʪʥʳʭ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʍʦʨʠʦʥ, ʪʚʝʨʜʳʡ ʚʥʝʰʥʠʡ ʩʣʦʡ ʦʙʦʣʦʯʢʠ 

ʷʡʮʘ, ʩʦʩʪʦʠʪ ʠʟ ʣʠʧʦʧʨʦʪʝʠʥʦʚ, ʧʨʦʧʠʪʘʥʥʳʭ ʭʠʪʠʥʦʤ, ʪʦʯʥʝʝ ʭʠʪʠʥ-ʤʠʥʝʨʘʣʴʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʧʨʠʜʘʶʱʠʤ ʪʚʝʨʜʦʩʪʴ ʦʙʦʣʦʯʢʝ, ʠ ʧʨʦʜʫʢʪʦʤ ʨʘʩʧʘʜʘ ʛʝʤʦʛʣʦʙʠʥʘ ï 

ʛʝʤʘʪʠʥʦʤ [5]. 

ʍʠʪʠʥ ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʧʦʣʠʤʝʨ ʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʶ ʠʟ ʩʳʨʴʷ ʥʘʧʨʷʤʫʶ. ɼʣʷ 

ʝʛʦ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʠʩʯʝʨʧʳʚʘʶʱʝ ʦʪʜʝʣʠʪʴ ʙʝʣʢʦʚʫʶ ʠ 

ʤʠʥʝʨʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ. 

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ: ʦʙʨʘʙʦʪʢʫ ʢʠʩʣʦʪʘʤʠ ʠ ʱʝʣʦʯʘʤʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʦʜʥʦ-, ʜʚʫʭ- ʠ ʪʨʝʭʢʨʘʪʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʭʠʪʠʥʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʧʦʣʥʦʪʳ ʦʯʠʩʪʢʠ ʭʠʪʠʥʘ ʦʪ ʙʝʣʢʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ [23, 24]. ʅʝʢʦʪʦʨʳʝ ʩʧʦʩʦʙʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʪʜʝʣʝʥʠʝ ʣʠʧʠʜʦʚ ʠ ʧʠʛʤʝʥʪʦʚ 

[14, 16]. ʅʘ ʚʳʭʦʜ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʠʪʠʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʨʘʪʥʦʩʪʴ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ (ɼʄ), ʜʝʧʨʦʪʝʠʥʠʨʦʚʘʥʠʷ (ɼʇ) ʠ ʜʝʢʦʣʦʨʠʟʘʮʠʠ (ɼʂ) ï ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ 

ʧʨʦʜʫʢʪʘ [9, 28]. ʍʠʪʠʥ ʜʣʷ ʩʳʨʦʡ ʮʠʩʪʳ ï 7,5 % ʧʨʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 2,3-9,44 % ɼʣʷ 

ʥʝʢʦʥʜʠʮʠʦʥʥʦʡ ʮʠʩʪʳ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʘ ʭʠʪʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4,5 % ʜʦ 15,8 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʩʪʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʟʮʘ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʮʠʩʪ ʠ ʫʩʣʦʚʠʡ ʚʳʜʝʣʝʥʠʷ ʭʠʪʠʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʩʪʳ Artemia parthenogenetica ʠʟ ɸ. ʤʦʨʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʝʥʥʦʝ 

ʧʨʠʨʦʜʥʦʝ ʩʳʨʴʝ, ʢʦʪʦʨʦʝ ʧʦ ʚʩʝʤ ʩʚʦʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʞʝʪ ʥʘʡʪʠ ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʮʠʩʪʳ ɸʨʪʝʤʠʡ ɸ. ʤʦʨʷ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʳʨʴʝʤ ʜʣʷ ʵʢʩʧʦʨʪʘ, ʘ 

ʥʝʢʦʥʜʠʮʠʦʥʥʳʝ ʮʠʩʪʳ ï ʩʳʨʴʝʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʧʦʣʫʯʝʥʠʷ ɹɸɼ, ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʧʪʠʮʝʚʦʜʩʪʚʝ ʠ ʪ.ʜ. 
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Abstract. The article presents the most important characteristics (organoleptic, biometric, 

and physicochemical) of Artemia parthenogenetica cysts from the Aral Sea. These indicators 

(appearance, color, odor, moisture content, impurities, shells, as well as the size of cysts, hatching, 

quantitative content of protein, fat, chitin, ash) determine their quality as an export-oriented raw 

material, and for substandard cysts ï the prospects for further deep processing and practical 

application. 

Keywords: Aral Sea, crustacean Artemia parthenogenetica, substandard cysts, high-quality 
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ɸʅɸʃʀɿ ʂʆʄɹʀʅɸʎʀʀ ɹʃʆʂʆɺ ɺʓɺʆɼɸ ʀ ʆɹʒʗʉʅɽʅʀʁ ʕʉ 
 

 
ɺ.ʕ. ɹʘʣʪʨʘʰʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʬʝʜʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʝʣʝʡ ʙʣʦʢʦʚ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ ʠ ʦʙʲʷʩʥʝʥʠʡ ʜʣʷ ʕʉ ʥʘ ʧʨʘʚʠʣʘʭ ʧʨʦʜʫʢʮʠʡ ʠ ʜʣʷ ʕʉ ʥʘ ʩʧʠʩʢʝ ʘʪʨʠʙʫʪʦʚ ʜʣʷ 

ʘʚʪʦʥʦʤʥʦʛʦ ʠ ʩʝʪʝʚʦʛʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ɸʆʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʣʫʙʠʥʥʳʝ ʟʥʘʥʠʷ, ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, 

ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

 

ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ (ʕʉ) ʷʚʣʷʶʪʩʷ ʭʨʘʥʷʱʠʝʩʷ ʚ ʥʠʭ 

ʟʥʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʡ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʨʘʟʨʘʙʦʪʢʫ ʟʥʘʥʠʡ ʦʙ 

ʘʚʪʦʥʦʤʥʦʡ ʠ ʩʝʪʝʚʦʡ ʨʘʙʦʪʝ ʙʣʦʢʦʚ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ (ɹʃɺ) ʠ ʦʙʲʷʩʥʝʥʠʡ (ɹʆ). ʂʨʦʤʝ 

ʪʦʛʦ, ʠʩʩʣʝʜʫʝʤ ʥʦʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʨʝʞʠʤʘ ʦʙʲʷʩʥʝʥʠʡ. 

ɽʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʕʉ: ʥʘ ʙʘʟʝ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ [3], ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ 

(ʙʝʟ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ) [1]. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ɹɿ, ʕʉ ʠ ʠʭ ʙʣʦʢʠ ʜʚʫʭ ʪʠʧʦʚ: ʥʘ ʙʘʟʝ ʧʨʘʚʠʣ 

ʧʨʦʜʫʢʮʠʠ (ʇʇ) ʠ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ (ʉɸ). ʂʘʞʜʳʡ ʙʣʦʢ ʠʤʝʝʪ ɹɿ, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪ 

ʝʛʦ ʨʘʙʦʪʦʡ, ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʩʭʦʜʥʫʶ ɹɿ. ʕʪʠ ɹɿ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʇʦʵʪʦʤʫ 

ʧʨʠ ʦʙʦʟʥʘʯʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʢʨʘʱʝʥʠʷ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ɹɿ ʠ ʟʘʪʝʤ 

ʩʦʢʨʘʱʝʥʠʝ ʜʣʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ɹɿ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ɹʃɺ_ʉɸ_ʇʇ ï ʵʪʦ ʙʣʦʢ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ, ʨʘʙʦʪʘʶʱʠʡ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝ ɹɿ ʥʘ ʩʧʠʩʢʝ ʘʪʨʠʙʫʪʦʚ, ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ɹɿ ʥʘ 

ʧʨʘʚʠʣʘʭ ʧʨʦʜʫʢʮʠʠ. ʈʘʥʴʰʝ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʕʉ_ʇʇ_ʇʇ. ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ 

ʙʫʜʫʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʕʉ_ʉɸ_ʉɸ.  

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʕʉ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʣʠʟʤʘ ʠʩʧʦʣʴʟʫʝʤ 

ʷʟʳʢ ʵʢʩʧʝʨʪʘ, ʪ.ʝ. ʬʘʢʪʠʯʝʩʢʠ ʤʳ ʧʦʣʫʯʘʝʤ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʕʉ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ɹɿ. ɸʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ʵʪʠʭ ʙʣʦʢʦʚ ʟʘʧʠʩʘʥʳ ʥʘ ʷʟʳʢʝ ʵʢʩʧʝʨʪʘ.  

ɹʘʟʦʚʫʶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ (ʀʕʉ) ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ çʘʧʧʘʨʘʪʥʫʶè. ʆʪʤʝʪʠʤ, ʯʪʦ 

çʘʧʧʘʨʘʪʥʳʝè ʙʣʦʢʠ ʟʘʧʠʩʘʥʳ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʧʨʦʛʨʘʤʤʥʳʝ ʙʣʦʢʠ ʟʘʧʠʩʘʥʳ 

ʥʘ ʷʟʳʢʝ ʵʢʩʧʝʨʪʘ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʥʘʥʠʡ (ʇɿ) ʠ ʛʣʫʙʠʥʥʳʭ ʟʥʘʥʠʡ (ɻɿ). 

ɹʆ (ʚ ʦʙʳʯʥʦʤ ʩʤʳʩʣʝ ï ʧʦʠʩʢ ʧʦ ʧʨʘʚʠʣʘʤ ʧʨʦʜʫʢʮʠʠ) ʜʣʷ ʕʉ_ʉɸ ʦʪʩʫʪʩʪʚʫʝʪ, ʪ.ʢ. 

ʨʝʘʣʠʟʘʮʠʷ ʮʠʢʣʦʚ ʜʣʷ ʕʉ_ʉɸ ʥʝ ʪʨʝʙʫʝʪ ʯʘʩʪʠʯʥʦʛʦ ʛʘʰʝʥʠʷ ʩʪʝʢʘ ʬʘʢʪʦʚ, ʪʦ ʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʝʥʠʝ ʧʨʦʪʦʢʦʣʘ (ʩʣʝʜʘ) ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʕʪʦʪ ʩʣʝʜ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ 

ʚʠʜʦʚ ʦʙʲʷʩʥʝʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤ ʧʘʨʫ ʙʣʦʢʦʚ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ ʠ ʩʝʪʝʚʦʡ 

ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʙʣʦʢʘ. ɸ ʪʘʢʞʝ, ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʙʣʦʢʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɹɿ.  

ʉʚʷʟʴ ʇɿ ʠ ɻɿ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʪʨʫʢʮʠʠ çʧʘʨʘʤʝʪʨʳè ʷʟʳʢʘ ʵʢʩʧʝʨʪʘ, 

ʢʦʪʦʨʘʷ ʚ ʥʦʪʘʮʠʠ ɹʵʢʫʩʘ-ʅʘʫʨʘ ʠʤʝʝʪ ʚʠʜ: 

<ʧʘʨʘʤʝʪʨʳ> ::= ʧʘʨʘʤʝʪʨʳ <ʘʪʨʠʙʫʪ><ʢʦʥʝʮ ʩʪʨʦʢʠ><ʥʦʤʝʨ ʧʨʦʮʝʜʫʨʳ><ʠʤʷ 

ʧʨʦʮʝʜʫʨʳ><ʧʨʠʟʥʘʢ ʪʠʧʘ ʦʪʚʝʪʘ><ʧʨʠʟʥʘʢ ʟʘʧʠʩʠ ʦʪʚʝʪʘ><ʢʦʥʝʮ ʩʪʨʦʢʠ> 

<ʧʨʠʟʥʘʢ ʪʠʧʘ ʦʪʚʝʪʘ> ::= <word> | <integer> | <real> 
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<ʧʨʠʟʥʘʢ ʟʘʧʠʩʠ ʦʪʚʝʪʘ> ::= <yes> | <no> 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ɻɿ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʤʝʩʪʘ, ʧʦʵʪʦʤʫ ʙʫʜʝʤ ʧʨʠʚʦʜʠʪʴ ʧʝʨʝʯʝʥʴ 

ʘʪʨʠʙʫʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʥʩʪʨʫʢʮʠʶ çʧʘʨʘʤʝʪʨʳè, ʪ.ʝ. ʪʝʭ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʜʫʨʘʤʠ 

ɻɿ. ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʮʝʜʫʨ ɻɿ ʧʦʷʩʥʷʝʪʩʷ ʤʥʝʤʦʥʠʯʝʩʢʠʤ ʥʘʟʚʘʥʠʝʤ ʘʪʨʠʙʫʪʦʚ. 

ʇʨʠʚʝʜʝʤ ɹɿ (ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ) ʨʘʙʦʪʳ ʦʙʦʠʭ ʙʣʦʢʦʚ: (ʬʘʡʣ infexpl1.txt) 

(ɹʆ_ʇʇ_ʇʇ ʠ ɹʃɺ_ʇʇ_ʇʇ) 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ [3], ʚ ʮʝʣʷʭ ʢʦʤʧʘʢʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʥʘ ʦʜʥʦʡ 

ʩʪʨʦʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʷʟʳʢʘ ʵʢʩʧʝʨʪʘ. ʉʠʤʚʦʣ <ɺʂ> ʦʙʦʟʥʘʯʘʝʪ ʥʘʞʘʪʠʝ 

ʢʣʘʚʠʰʠ <ɺʦʟʚʨʘʪ ʢʘʨʝʪʢʠ>. 

ʎʝʣʴ çʟʘʧʨʦʩè ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ʉʚʷʟʴ ʩ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʘʪʨʠʙʫʪ çʦʪʚʝʪ1è. ʇʨʠ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ɹʆ ʘʪʨʠʙʫʪ çʦʪʚʝʪ1è ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʳʤ. ɺʳʙʦʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʘ çʨʝʞʠʤè. 

ʧʘʨʘʤʝʪʨʳ ʚʦʟʚʨʘʪ <ɺʂ>1 ʚʦʟʚʨʘʪ word no  

1 ʝʩʣʠ ʟʥʘʥʠʷ ï ʚʚʝʜʝʥʳ<ɺʂ>ʠ ʙʘʟʘ_ʜʘʥʥʳʭ ï ʦʯʠʱʝʥʘ<ɺʂ>ʠ ʮʝʣʴ_ʧʦʜʛʦʪʦʚʣʝʥʘ ï ʜʘ 

ʠ ʮʝʣʴ ï ʟʘʜʘʥʘ<ɺʂ>ʠ ʚʳʚʦʜ ï ʜʘ<ɺʂ>ʠ ʧʨʦʩʤʦʪʨ ï ʚʳʧʦʣʥʝʥ 

ʪʦ ʟʘʧʨʦʩ ï ʜʘ<ɺʂ>ʠ ʧʝʯʘʪʴ_ʟʥʘʯʝʥʠʷ_ʮʝʣʠ ï ʥʝʪ 

ʚʦʧʨʦʩ ʮʝʣʴ_ʧʦʜʛʦʪʦʚʣʝʥʘ<ɺʂ>ʎʝʣʴ ʧʦʜʛʦʪʦʚʣʝʥʘ? 

2 ʝʩʣʠ ʚʳʚʦʜ ï ʥʝʪ<ɺʂ>ʪʦ ʟʘʧʨʦʩ ï ʜʘ<ɺʂ>ʠ ʧʝʯʘʪʴ_ʩʦʦʙʱʝʥʠʷ ï ʥʝʪ 

3 ʝʩʣʠ ʬʣʘʛ ï ʜʘ<ɺʂ>ʠ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ ï ʜʘ<ɺʂ>ʠ ʧʦʜʮʝʣʴ ï ʦʙʨʘʙʦʪʘʥʘ 

ʪʦ ʚʳʚʦʜ ï ʥʝʦʧʨʝʜʝʣʝʥ<ɺʂ>ʠ ʚʦʟʚʨʘʪ ï ʬʣʘʛ 

4 ʝʩʣʠ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ ï ʥʝʪ<ɺʂ>ʪʦ ʚʳʚʦʜ ï ʜʘ 

5 ʝʩʣʠ ʧʦʜʮʝʣʴ ï ʥʝʦʙʨʘʙʦʪʘʥʘ<ɺʂ>ʪʦ ʚʳʚʦʜ ï ʥʝʪ 

6 ʝʩʣʠ ʧʨʘʚʠʣʦ_ʥʘʡʜʝʥʦ ï ʜʘ<ɺʂ>ʠ ʧʨʘʚʠʣʦ ï ʦʙʨʘʙʦʪʘʥʦ<ɺʂ>ʪʦ ʧʦʜʮʝʣʴ ï 

ʦʙʨʘʙʦʪʘʥʘ 

7 ʝʩʣʠ ʧʦʜʩʢʘʟʢʘ ï ʥʘʡʜʝʥʘ<ɺʂ>ʠ ʦʪʚʝʪ1 ï ʧʦʣʫʯʝʥ<ɺʂ>ʪʦ ʧʦʜʮʝʣʴ ï ʦʙʨʘʙʦʪʘʥʘ 

8 ʝʩʣʠ ʧʨʦʮʝʜʫʨʘ_ʥʘʡʜʝʥʘ ï ʜʘ<ɺʂ>ʠ ʧʨʦʮʝʜʫʨʘ ï ʦʙʨʘʙʦʪʘʥʘ 

ʪʦ ʧʦʜʮʝʣʴ ï ʦʙʨʘʙʦʪʘʥʘ 

9 ʪʦ ʧʦʜʮʝʣʴ ï ʥʝʦʙʨʘʙʦʪʘʥʘ 

10 ʝʩʣʠ ʟʥʘʯʝʥʠʝ_ʧʨʘʚʠʣʘ ï ʠʩʪʠʥʘ<ɺʂ>ʠ ʬʘʢʪ ï ʟʘʧʠʩʘʥ<ɺʂ>ʪʦ ʧʨʘʚʠʣʦ ï 

ʦʙʨʘʙʦʪʘʥʦ 

11 ʝʩʣʠ ʟʥʘʯʝʥʠʝ_ʧʨʘʚʠʣʘ ï ʣʦʞʥʦ<ɺʂ>ʠ ʟʘʧʨʝʪ_ʧʨʘʚʠʣʘ ï ʜʘ 

ʪʦ ʧʨʘʚʠʣʦ ï ʦʙʨʘʙʦʪʘʥʦ 

12 ʝʩʣʠ ʟʥʘʯʝʥʠʝ_ʧʨʘʚʠʣʘ ï ʥʝʦʧʨʝʜʝʣʝʥʦ<ɺʂ>ʠ ʧʦʜʮʝʣʴ_ʟʘʧʠʩʘʥʘ ï ʜʘ 

ʪʦ ʧʨʘʚʠʣʦ ï ʦʙʨʘʙʦʪʘʥʦ 

13 ʪʦ ʬʣʘʛ ï ʜʘ 

ʚʦʧʨʦʩ ʧʨʦʩʤʦʪʨ<ɺʂ>ʇʨʦʩʤʦʪʨ ʚʳʧʦʣʥʝʥ? 

20 ʝʩʣʠ ʨʝʞʠʤ ï ʦʪʚʝʪ<ɺʂ>ʠ ʚʚʦʜ_ʠ_ʟʘʧʦʤʠʥʘʥʠʝ_ʦʪʚʝʪʘ ï ʧʦʣʫʯʝʥ  

ʪʦ ʦʪʚʝʪ1 ï ʧʦʣʫʯʝʥ 

21 ʝʩʣʠ ʨʝʞʠʤ ï ʦʙʲʷʩʥʝʥʠʷ<ɺʂ>ʠ ʚʦʧʨʦʩʳ ï ʥʝʪ 

ʠ ʚʚʦʜ_ʠ_ʟʘʧʦʤʠʥʘʥʠʝ_ʦʪʚʝʪʘ ï ʧʦʣʫʯʝʥ <ɺʂ>ʪʦ ʦʪʚʝʪ1 ï ʧʦʣʫʯʝʥ 

22 ʝʩʣʠ ʬʣʘʛ2 ï ʜʘ<ɺʂ>ʠ ʪʠʧ_ʚʦʧʨʦʩʘ ï ʟʘʜʘʥ<ɺʂ>ʠ ʚʦʧʨʦʩ ï ʧʦʯʝʤʫ 

ʠ ʧʦʯʝʤʫ ï ʦʙʨʘʙʦʪʘʥ<ɺʂ>ʪʦ ʚʦʧʨʦʩʳ ï ʤʦʛʫʪ_ʙʳʪʴ<ɺʂ>ʠ ʚʦʟʚʨʘʪ ï ʬʣʘʛ2 

23 ʝʩʣʠ ʚʦʧʨʦʩ ï ʢʘʢ<ɺʂ>ʠ ʠʥʜʝʢʩ ï ʟʘʜʘʥ<ɺʂ>ʠ ʢʘʢ ï ʦʙʨʘʙʦʪʘʥ 

ʪʦ ʚʦʧʨʦʩʳ ï ʤʦʛʫʪ_ʙʳʪʴ<ɺʂ>ʠ ʚʦʟʚʨʘʪ ï ʬʣʘʛ2 

ʚʦʧʨʦʩ ʠʥʜʝʢʩ<ɺʂ>ɺʳ ʫʢʘʟʘʣʠ ʠʥʜʝʢʩ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ɺʘʩ ʘʪʪʨʠʙʫʪʘ? 

ʚʦʧʨʦʩ ʪʠʧ_ʚʦʧʨʦʩʘ<ɺʂ>ɺʳ ʟʘʜʘʣʠ ʪʠʧ ʚʦʧʨʦʩʘ? 

24 ʝʩʣʠ ʚʦʧʨʦʩ ï ʥʝʪ<ɺʂ>ʪʦ ʚʦʧʨʦʩʳ ï ʥʝʪ 

25 ʝʩʣʠ ʚʦʧʨʦʩ ï ʧʦʯʝʤʫ<ɺʂ>ʠ ʩʪʝʢ_ʮʝʣʝʡ ï ʧʫʩʪ<ɺʂ>ʪʦ ʧʦʯʝʤʫ ï ʦʙʨʘʙʦʪʘʥ 

ʠ ʩʦʦʙʱʝʥʠʝ ï 1 

26 ʝʩʣʠ ʚʦʧʨʦʩ ï ʧʦʯʝʤʫ<ɺʂ>ʠ ʩʪʝʢ_ʮʝʣʝʡ ï ʥʝʧʫʩʪ<ɺʂ>ʠ ʧʝʯʘʪʴ_ʧʨʘʚʠʣʘ ï ʜʘ 
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ʠ ʤʘʩʩʠʚ ï ʩʬʦʨʤʠʨʦʚʘʥ<ɺʂ>ʪʦ ʧʦʯʝʤʫ ï ʦʙʨʘʙʦʪʘʥ 

27 ʝʩʣʠ ʚʦʧʨʦʩ ï ʢʘʢ<ɺʂ>ʠ ʘʪʨʠʙʫʪ ï ʟʘʜʘʥ<ɺʂ>ʠ ʘʪʨʠʙʫʪ_ʬʘʢʪ ï ʜʘ 

ʠ ʧʦʷʩʥʝʥʠʷ ï ʜʘʥʳ<ɺʂ>ʪʦ ʢʘʢ ï ʦʙʨʘʙʦʪʘʥ 

28 ʝʩʣʠ ʥʦʤʝʨ_ʧʨʘʚʠʣʘ ï <0<ɺʂ>ʪʦ ʧʦʷʩʥʝʥʠʷ ï ʜʘʥʳ<ɺʂ>ʠ ʩʦʦʙʱʝʥʠʝ ï 2 

29 ʝʩʣʠ ʥʦʤʝʨ_ʧʨʘʚʠʣʘ ï 0<ɺʂ>ʪʦ ʧʦʷʩʥʝʥʠʷ ï ʜʘʥʳ<ɺʂ>ʠ ʩʦʦʙʱʝʥʠʝ ï 3 

30 ʝʩʣʠ ʥʦʤʝʨ_ʧʨʘʚʠʣʘ ï >0<ɺʂ>ʪʦ ʧʦʷʩʥʝʥʠʷ ï ʜʘʥʳ<ɺʂ>ʠ ʩʦʦʙʱʝʥʠʝ ï 4 

31 ʝʩʣʠ ʚʦʧʨʦʩ ï ʢʘʢ<ɺʂ>ʠ ʘʪʨʠʙʫʪ ï ʟʘʜʘʥ<ɺʂ>ʠ ʘʪʨʠʙʫʪ_ʬʘʢʪ ï ʥʝʪ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ_ʧʨʘʚʠʣʦ ï ʥʘʡʜʝʥʦ<ɺʂ>ʪʦ ʢʘʢ ï ʦʙʨʘʙʦʪʘʥ<ɺʂ>ʠ ʩʦʦʙʱʝʥʠʝ ï 5 

32 ʝʩʣʠ ʚʦʧʨʦʩ ï ʢʘʢ<ɺʂ>ʠ ʘʪʨʠʙʫʪ ï ʟʘʜʘʥ<ɺʂ>ʠ ʘʪʨʠʙʫʪ_ʬʘʢʪ ï ʥʝʪ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ_ʧʨʘʚʠʣʦ ï ʥʝʥʘʡʜʝʥʦ<ɺʂ>ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ_ʧʨʦʮʝʜʫʨʘ ï 

ʥʘʡʜʝʥʘ 

ʪʦ ʢʘʢ ï ʦʙʨʘʙʦʪʘʥ<ɺʂ>ʠ ʩʦʦʙʱʝʥʠʝ ï 6 

33 ʝʩʣʠ ʚʦʧʨʦʩ ï ʢʘʢ<ɺʂ>ʪʦ ʢʘʢ ï ʦʙʨʘʙʦʪʘʥ<ɺʂ>ʠ ʩʦʦʙʱʝʥʠʝ ï 7 

34 ʪʦ ʬʣʘʛ2 ï ʜʘ 

ʇʝʨʝʯʝʥʴ ʘʪʨʠʙʫʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʥʩʪʨʫʢʮʠʶ çʧʘʨʘʤʝʪʨʳè ʷʟʳʢʘ ʵʢʩʧʝʨʪʘ: 

ʙʘʟʘ_ʜʘʥʥʳʭ, ʮʝʣʴ, ʧʨʦʮʝʜʫʨʘ_ʥʘʡʜʝʥʘ, ʧʨʦʮʝʜʫʨʘ, ʧʨʘʚʠʣʦ_ʥʘʡʜʝʥʦ, 

ʟʥʘʯʝʥʠʝ_ʧʨʘʚʠʣʘ, ʬʘʢʪ, ʟʘʧʨʝʪ_ʧʨʘʚʠʣʘ, ʧʦʜʮʝʣʴ_ʟʘʧʠʩʘʥʘ, ʧʦʜʩʢʘʟʢʘ, ʦʪʚʝʪ, 

ʧʝʯʘʪʴ_ʩʦʦʙʱʝʥʠʷ, ʧʝʯʘʪʴ_ʟʥʘʯʝʥʠʷ_ʮʝʣʠ, ʟʥʘʥʠʷ, ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ, ʩʪʝʢ_ʮʝʣʝʡ, 

ʩʦʦʙʱʝʥʠʝ, ʧʝʯʘʪʴ_ʧʨʘʚʠʣʘ, ʤʘʩʩʠʚ, ʘʪʨʠʙʫʪ_ʬʘʢʪ, ʥʦʤʝʨ_ʧʨʘʚʠʣʘ, ʚʦʧʨʦʩ, 

ʘʪʨʠʙʫʪ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ_ʧʨʘʚʠʣʦ, ʨʝʞʠʤ, ʚʚʦʜ_ʠ_ʟʘʧʦʤʠʥʘʥʠʝ_ʦʪʚʝʪʘ. 

ʇʨʘʚʠʣʘ 1-13 ʦʧʠʩʳʚʘʶʪ ʨʘʙʦʪʫ ʙʣʦʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ, ʦʩʪʘʣʴʥʳʝ ʧʨʘʚʠʣʘ 

ʦʧʠʩʳʚʘʶʪ ʨʘʙʦʪʫ ʙʣʦʢʘ ʦʙʲʷʩʥʝʥʠʡ. 

ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʙʣʦʢʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʀʄ).  

ɺʳʙʦʨ ʵʪʘʣʦʥʥʳʭ ɹɿ ʜʣʷ ʀʄ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʉɸ ʕʉ ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ɹɿ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʙʦʪʫ ʵʪʠʭ ʙʣʦʢʦʚ. ʅʦ ʪ.ʢ. ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʳ ʦʰʠʙʢʠ, ʪʦ ʥʘʤ 

ʥʫʞʥʳ ʧʨʦʚʝʨʝʥʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʪ.ʝ. ʧʨʦʚʝʨʝʥʥʳʝ ʠ ʦʪʣʘʞʝʥʥʳʝ ʵʪʘʣʦʥʥʳʝ ɹɿ ʠʟ 

ʣʶʙʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʕʪʠ ɹɿ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʄʳ 

ʜʦʣʞʥʳ ʧʨʦʚʝʩʪʠ ʉɸ ʩʪʨʫʢʪʫʨ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʥʠʭ ʧʨʦʪʝʢʘʶʱʠʭ. ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ 

ʩʪʨʫʢʪʫʨʳ, ʥʘʤ ʥʘʜʦ ʟʘʜʘʪʴ ɹɿ ʩ ʇɿ, ɹɿ ʩ ʇɿ ʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʦʚʝʨʠʷ (ʂɼ), ʠ ɹɿ ʩ ʇɿ ʠ ʩ 

ɻɿ, ʘ ʪʘʢʞʝ ɹɿ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ɹɿ: ʙʦʪʘʥʠʯʝʩʢʘʷ ɹɿ, 

ʙʦʪʘʥʠʯʝʩʢʘʷ ɹɿ ʩ ʂɼ ʠ ɹɿ ʜʠʭʦʪʦʤʠʠ (ʇɿ ʠ ɻɿ). 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ɹʆ_ʇʇ_ʇʇ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ. ɹʝʟ ɹʃɺ_ʇʇ_ʇʇ 

ʧʨʦʚʝʨʷʪʴ ʨʘʙʦʪʫ ɹʆ ʥʝʣʴʟʷ. ʅʦ ʦʜʠʥ ʧʨʦʛʨʘʤʤʥʳʡ ɹʆ_ʇʇ_ʇʇ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩʦʚʤʝʩʪʥʦ 

ʩ çʘʧʧʘʨʘʪʥʳʤʠè ʙʣʦʢʘʤʠ ʚʚʦʜʘ ʠ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ʏʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʥʳʡ 

ɹʆ_ʇʇ_ʇʇ ʥʫʞʥʘ ʠʩʧʦʣʥʷʶʱʘʷ ʩʠʩʪʝʤʘ, ʪ.ʝ. çʘʧʧʘʨʘʪʥʘʷè ʀʕʉ. ʆʢʥʦ çʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠè ʧʨʦʛʨʘʤʤʥʦʛʦ ɹʆ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʬʝʡʩʦʤ ɹʆ. ɼʨʫʛʦʡ ʯʘʩʪʴʶ ʠʥʪʝʨʬʝʡʩʘ ʷʚʣʷʝʪʩʷ 

ʦʢʥʦ ʜʠʘʣʦʛʘ. 

ɺ ʙʣʦʢʝ çʜʠʘʣʦʛè ʜʦʙʘʚʣʝʥʘ ʢʥʦʧʢʘ çʀʕʉè, ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ɹʆ_ʇʇ_ʇʇ. ɺ 

ʧʨʦʛʨʘʤʤʥʦʤ ɹʆ_ʇʇ_ʇʇ ʨʝʘʣʠʟʦʚʘʥʳ ʪʨʠ ʪʠʧʘ ʚʦʧʨʦʩʦʚ: çʧʦʯʝʤʫè, çʢʘʢè ʠ çʥʝʪè. ɺʦʧʨʦʩ 

çʧʦʯʝʤʫè ʟʘʜʘʝʪʩʷ ʧʝʨʚʳʤ, ʧʦʩʣʝ ʥʝʛʦ ʚʦʧʨʦʩʳ ʤʦʛʫʪ ʠʜʪʠ ʚ ʣʶʙʦʤ ʧʦʨʷʜʢʝ. 

ʆʙʳʯʥʦ ʧʨʠ ʀʄ ʚʚʦʜʠʪʩʷ ɹɿ ʦʙ ʠʩʩʣʝʜʫʝʤʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʙʣʦʢʝ, ʘ ʧʦʪʦʤ ʚʚʦʜʠʤ 

ʵʪʘʣʦʥʥʫʶ ɹɿ (ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʠʩʧʳʪʘʥʠʡ). ʇʨʠ ʀʄ ʘʚʪʦʥʦʤʥʦʛʦ ɹʆ_ʇʇ_ʇʇ ʚʥʘʯʘʣʝ 

ʚʚʦʜʠʤ ʵʪʘʣʦʥʥʫʶ ɹɿ_ʇʇ, ʘ ʧʦʪʦʤ ï ɹɿ_ʇʇ ʦʙ ʠʩʩʣʝʜʫʝʤʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʙʣʦʢʝ (ɹʆ). 

ʇʦʵʪʦʤʫ ʚʪʦʨʦʡ ɹɿ ʥʘʜʦ ʷʚʥʦ ʫʢʘʟʘʪʴ ʥʘ ʧʝʨʚʫʶ ɹɿ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʦʙʲʝʢʪʘ ʢʣʘʩʩʘ çʘʧʧʘʨʘʪʥʦʛʦè ʙʣʦʢʘ ʚʳʚʦʜʘ. ʆʜʠʥ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʩʭʦʜʥʦʡ 

ɹɿ, ʚʪʦʨʦʡ ï ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʣʦʢʘ ʦʙʲʷʩʥʝʥʠʡ. 

ʀʄ ʩʠʩʪʝʤʥʦʛʦ ɹʆ_ʇʇ_ʇʇ (ʬʘʡʣ infexpl1.txt ï ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʣʦʢʘ 

ʚʳʚʦʜʘ ɹʃɺ_ʇʇ_ʇʇ) ʧʨʦʚʦʜʠʪʩʷ ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ, ʪ.ʝ. ʧʝʨʝʜ ʟʘʧʨʦʩʦʤ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʘ, 

ʩʠʩʪʝʤʘ ʟʘʧʨʘʰʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʷʩʥʝʥʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʘ, 
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ʧʨʘʚʠʣʘ ʧʨʦʜʫʢʮʠʡ ʣʠʙʦ ʚʢʣʶʯʘʶʪ, ʣʠʙʦ ʥʝ ʚʢʣʶʯʘʶʪ ʧʨʦʛʨʘʤʤʥʫʶ ʯʘʩʪʴ ɹɿ_ʇʇ, 

ʦʧʠʩʳʚʘʶʱʝʡ ʨʘʙʦʪʫ ɹʆ_ʇʇ_ʇʇ. 

ʇʦʢʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʕʉ ʠ ʠʭ ʙʣʦʢʠ ʥʘ ʧʨʘʚʠʣʘʭ ʧʨʦʜʫʢʮʠʠ (ʇʇ). 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ (ʉɸ). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ (ʥʝʪ ʧʨʘʚʠʣ ï ʥʝʪ ʦʙʳʯʥʳʭ ʦʙʲʷʩʥʝʥʠʡ), 

ʚʦʧʨʦʩʳ çʧʦʯʝʤʫè ʠ çʢʘʢè ï ʙʝʩʩʤʳʩʣʝʥʥʳ, ʥʝʪ ʧʨʘʚʠʣ ʠ ʥʝʪ ʩʚʦʙʦʜʳ ʚʳʙʦʨʘ. ʅʝʪ ʛʘʰʝʥʠʷ 

ʩʪʝʢʘ ʬʘʢʪʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʮʠʢʣʦʚ. ʕʪʦ ʧʦʜʚʦʜʠʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʣʝʜʘ ʚʳʚʦʜʘ ï 

ʚʘʨʠʘʥʪʫ ʦʙʲʷʩʥʝʥʠʡ [1]. ʉʣʝʜ ʚʳʚʦʜʘ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ɹʆ_ʉɸ_ʉɸ. 

ʉʣʝʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ɺ ɸʆʉ ʥʘ ʙʘʟʝ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʮʠʢʣʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʛʘʰʝʥʠʝ ʩʪʝʢʘ ʬʘʢʪʦʚ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʣʘʛʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ ɸʆʉ ʥʘ 

ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ ʯʘʩʪʠʯʥʦʝ ʛʘʰʝʥʠʝ ʩʪʝʢʘ ʬʘʢʪʦʚ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ ʮʠʢʣʳ 

ʦʨʛʘʥʠʟʫʶʪʩʷ ʥʘ ʛʨʘʬʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʧʨʦʪʦʢʦʣ (ʩʣʝʜ) ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ. 

ɺ ʩʪʝʢʝ ʬʘʢʪʦʚ ʭʨʘʥʷʪʩʷ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʩ çʧʨʠʟʥʘʢʦʤ ʟʘʧʠʩʠ ʦʪʚʝʪʘè yes, ʨʘʥʴʰʝ 

ʚ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʝ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʚʝʪʚʣʝʥʠʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ (ʪ.ʝ. ʧʨʠ ʦʙʭʦʜʝ ʛʨʘʬʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ). ʊʝʧʝʨʴ ʦʥʠ ʪʦʞʝ ʥʫʞʥʳ ʜʣʷ ʚʝʪʚʣʝʥʠʷ, 

ʥʦ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʚ ʩʪʝʢʝ ʬʘʢʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ 

ʭʦʜ (ʩʣʝʜ) ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 

ʭʨʘʥʠʪʴ ʚ ʩʪʝʢʝ ʬʘʢʪʦʚ ʠ ʟʥʘʯʝʥʠʷ ʜʨʫʛʠʭ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʜʘʚʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠ 

ʧʨʦʚʝʨʷʣʘ ɸʆʉ. ʇʦʵʪʦʤʫ ʜʣʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʧʝʨʪ ʜʦʣʞʝʥ ʧʦʩʪʘʚʠʪʴ ʧʨʠʟʥʘʢ çʟʘʧʠʩʠ 

ʦʪʚʝʪʘè yes. ʇʨʠ ʵʪʦʤ ʨʘʟʥʦʪʠʧʥʳʝ ʦʪʚʝʪʳ ʥʘʜʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʩʪʨʦʢʦʚʳʡ ʪʠʧ ʠ ʩʦʭʨʘʥʠʪʴ 

ʚ ʩʪʝʢʝ ʬʘʢʪʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʬʘʡʣʘ ʩʦ ʩʣʝʜʦʤ ʥʘ ʬʦʨʤʝ çʃʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜè ʜʦʙʘʚʣʝʥʘ 

ʢʥʦʧʢʘ çʉʣʝʜè. 

ʇʦʣʫʯʝʥʠʝ ʩʣʝʜʘ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʉʣʝʜè ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʜʘʪʴ ʠʤʷ ʬʘʡʣʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʣʝʜʘ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʠʩʴ ʚ ʫʢʘʟʘʥʥʳʡ 

ʬʘʡʣ ʩʣʝʜʘ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʧʦʜ ʢʦʤʧʠʣʷʮʠʝʡ ʟʥʘʥʠʡ ʧʦʥʠʤʘʝʪʩʷ ʣʶʙʦʡ ʧʨʦʮʝʩʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʜʨʫʛʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʧʫʩʢʘʝʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʉʣʝʜ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʫ ʠʟ 

ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. 

ɹʣʦʢ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʜʘʥʥʦʡ ʮʝʣʠ, ʚʚʝʜʝʥʥʳʭ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʘ, 

ʬʘʢʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʧʨʦʚʝʨʷʶʱʠʭ ʧʨʦʮʝʜʫʨ, ʠ ʜʠʩʮʠʧʣʠʥʳ ʩʚʦʝʡ 

ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʠʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʙʦʯʥʦʛʦ ʵʬʬʝʢʪʘ, ʙʣʦʢ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ 

ʬʦʨʤʠʨʫʝʪ ʩʣʝʜʳ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻɿ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ɸʆʉ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʚʠʜʘ ɸʆʉ: ɸʆʉ, ʧʨʦʚʝʨʷʶʱʠʝ ʦʪʚʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ɸʆʉ, ʧʨʦʚʝʨʷʶʱʠʝ ʦʪʚʝʪ ʠ 

ʧʦʜʩʢʘʟʳʚʘʶʱʠʝ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. 

ɺ [2] ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ɸʆʉ ʙʣʦʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ (ɸʆʉ ɹʃɺ_ʉɸ_ʇʇ).  

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʠʩʪʝʤʥʦʡ ʯʘʩʪʠ çʘʧʧʘʨʘʪʥʦʡè 

ʀʕʉ ʙʳʣʠ ʚʥʝʩʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʨʦʮʝʜʫʨʳ 

GetAnswer. ʆʜʠʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ɹɿ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ, ʜʨʫʛʦʡ ï ʜʣʷ ʧʨʘʚʠʣ 

ʧʨʦʜʫʢʮʠʠ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʜʣʷ ʚʳʙʦʨʘ ʩʣʝʜʫʶʱʝʛʦ ʮʝʣʝʚʦʛʦ ʘʪʨʠʙʫʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʥʩʪʨʫʢʮʠʷ [1]:  

if (value <> 'ʥʝʪ') then 

BaseZnD.GetMainGoal(pItem.NextGoal_1,BaseZnD.GoalList); 

if (value = 'ʥʝʪ') then 

BaseZnD.GetMainGoal(pItem.NextGoal_2,BaseZnD.GoalList); 

ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʟʘʜʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʮʝʣʝʚʦʛʦ ʘʪʨʠʙʫʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʦʙʨʘʙʦʪʢʠ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠ ʀʄ ʧʦʜʘʣʠ ʬʘʡʣ IAOC_9.txt. ʆʪʚʝʪʠʣʠ ʥʘ ʟʘʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʠ ʚʚʝʣʠ ʬʘʡʣ 

INPR1.TXT (ʵʪʘʣʦʥʥʫʶ ʙʦʪʘʥʠʯʝʩʢʫʶ ɹɿ). ʅʘ ʚʦʧʨʦʩʳ ʦ ʩʚʦʡʩʪʚʘʭ ʨʘʩʪʝʥʠʡ ʦʪʚʝʯʘʝʤ 
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ʢʥʦʧʢʦʡ çʦʪʚʝʪè ʚ ʦʢʥʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʰʘʛʦʚʦʤ ʨʝʞʠʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ɸʆʉ ʙʣʦʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ (ɸʆʉ 

ɹʃɺ_ʉɸ_ʇʇ) ʧʦʢʘʟʘʥʳ ʥʘ ʩʢʨʠʥʰʦʪʝ 
 

 
 

ʈʠʩ. 1. ʉʢʨʠʥʰʦʪ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ɸʆʉ ɹʃɺ_ʉɸ_ʇʇ 
 

ʊʘʢ ʢʘʢ ʥʘ ʩʧʠʩʢʝ ʘʪʨʠʙʫʪʦʚ ʨʝʘʣʠʟʦʚʘʥʘ ɹɿ ʙʣʦʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ, ʪʦ ʩʣʝʜ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥ ʪʦʣʴʢʦ ʜʣʷ ʥʝʝ. ʀʩʭʦʜʥʘʷ ɹɿ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʧʨʘʚʠʣʘʭ ʧʨʦʜʫʢʮʠʠ ʠ çʩʣʝʜʦʤè 

ʜʣʷ ʥʝʝ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʠʤʦʝ ʩʪʝʢʘ ʬʘʢʪʦʚ ʦʢʥʘ çʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠè 

ɽʩʣʠ ʚ ʇɿ ɸʆʉ ɹʃɺ_ʉɸ_ʇʇ ʫʙʨʘʪʴ ʚʦʧʨʦʩʳ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʜʫʨʘʭ 

ʫʙʨʘʪʴ ʧʦʜʩʢʘʟʢʫ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʪʦ ʧʦʣʫʯʠʤ ɹɿ ʩ ʦʧʠʩʘʥʠʝʤ ʨʘʙʦʪʳ ɹʃɺ_ʉɸ_ʇʇ. 

ʇʨʠʚʝʜʝʤ ɹɿ ʨʘʙʦʪʳ ʙʣʦʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ɹʃɺ_ʉɸ_ʇʇ: 

ʌʘʡʣ IAOC_9_1.txt ï ɹɿ ʜʣʷ ɹʃɺ_ʉɸ_ʇʇ (ʬʨʘʛʤʝʥʪ) 

ʮʝʣʴ ʚʚʦʜ_ʟʥʘʥʠʡ  

ʧʘʨʘʤʝʪʨʳ ʚʚʦʜ_ʟʥʘʥʠʡ<ɺʂ>151 ʚʚʦʜ_ʟʥʘʥʠʡ word no 

ʚʦʧʨʦʩ ʚʚʦʜ_ʟʥʘʥʠʡ<ɺʂ>ʚʳ ʤʦʞʝʪʝ ʚʚʝʩʪʠ ʟʥʘʥʠʷ 

ʚʦʧʨʦʩ ʫʩʪʘʥʦʚʢʘ_ʮʝʣʠ<ɺʂ>ʚʳ ʚʳʙʨʘʣʠ ʮʝʣʴ ʚʳʚʦʜʘ 

ʧʘʨʘʤʝʪʨʳ ʫʩʪʘʥʦʚʢʘ_ʮʝʣʠ<ɺʂ>3 ʫʩʪʘʥʦʚʢʘ_ʮʝʣʠ word no 

é 

next ʚʚʦʜ_ʟʥʘʥʠʡ ʫʩʪʘʥʦʚʢʘ_ʮʝʣʠ null 

next ʫʩʪʘʥʦʚʢʘ_ʮʝʣʠ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ ʧʨʘʚʠʣʦ_ʥʘʡʜʝʥʦ ʧʝʯʘʪʴ_ʟʥʘʯʝʥʠʷ_ʮʝʣʠ 

next ʧʦʠʩʢ_ʚʦʧʨʦʩʘ ʦʪʚʝʪ ʧʨʦʮʝʜʫʨʘ_ʥʘʡʜʝʥʘ 

next ʦʪʚʝʪ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʧʨʘʚʠʣʦ_ʥʘʡʜʝʥʦ ʥʦʤʝʨ_ʧʨʘʚʠʣʘ ʧʦʠʩʢ_ʚʦʧʨʦʩʘ 

next ʧʨʦʮʝʜʫʨʘ_ʥʘʡʜʝʥʘ ʧʨʦʮʝʜʫʨʘ_ʦʙʨʘʙʦʪʘʥʘ ʧʦʠʩʢ_ʚʦʧʨʦʩʘ 

next ʧʨʦʮʝʜʫʨʘ_ʦʙʨʘʙʦʪʘʥʘ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʟʥʘʯʝʥʠʝ_ʧʨʘʚʠʣʘ ʧʨʘʚʠʣʦ_ʥʝʦʧʨʝʜʝʣʝʥʦ null 

next ʧʨʘʚʠʣʦ_ʥʝʦʧʨʝʜʝʣʝʥʦ ʧʦʜʮʝʣʴ_ʟʘʧʠʩʘʥʘ ʧʨʘʚʠʣʦ_ʣʦʞʥʦ 

next ʧʦʜʮʝʣʴ_ʟʘʧʠʩʘʥʘ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʧʨʘʚʠʣʦ_ʣʦʞʥʦ ʟʘʧʨʝʪ_ʧʨʘʚʠʣʘ ʧʨʘʚʠʣʦ_ʠʩʪʠʥʦ 
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next ʟʘʧʨʝʪ_ʧʨʘʚʠʣʘ ʥʦʤʝʨ_ʟʘʧʨʝʱʝʥʥʦʛʦ_ʧʨʘʚʠʣʘ null 

next ʧʨʘʚʠʣʦ_ʠʩʪʠʥʦ ʬʘʢʪ null 

next ʬʘʢʪ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʧʝʯʘʪʴ_ʟʥʘʯʝʥʠʷ_ʮʝʣʠ null null 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʵʪʘ ɹɿ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ɹɿ ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ 

ɹʃɺ_ʉɸ_ʉɸ. ʂʫʩʢʠ ʛʨʘʬʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʨʘʚʠʣ, ʚʳʧʦʣʥʷʪʴʩʷ ʥʝ ʙʫʜʫʪ.  

ʇʨʠʚʝʜʝʤ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ɸʆʉ ʜʣʷ ɹʃɺ, ʘ ʠʤʝʥʥʦ ɸʆʉ_ʉɸ_ʉɸ. 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʘʨʠʘʥʪ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʛʨʘʤʤʥʳʡ ʙʣʦʢ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʟʘʧʠʩʘʥ 

ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ, ʘ ʠʩʭʦʜʥʘʷ ɹɿ ʟʘʧʠʩʘʥʘ ʥʘ ʙʘʟʝ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ. ʀʥʪʝʨʝʩʝʥ 

ʚʘʨʠʘʥʪ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝ ɹɿ ʟʘʧʠʩʘʥʳ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ. ɽʩʣʠ ʚ ɹɿ ʜʣʷ ʙʣʦʢʘ 

ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ (ʬʘʡʣ IAOC_9.txt) ʫʜʘʣʠʪʴ ʚʩʸ ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʘʚʠʣʘʤʠ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ 

ʇɿ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʣʦʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ɹɿ, 

ʟʘʧʠʩʘʥʥʳʭ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ. 

ʇɿ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʣʦʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ɹɿ, ʟʘʧʠʩʘʥʥʳʭ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ (ʬʘʡʣ IAOC_12.txt) . (ɸʆʉ 

ɹʃɺ_ʉɸ_ʉɸ) (ʬʨʘʛʤʝʥʪ) 

ʮʝʣʴ ʚʚʦʜ_ʟʥʘʥʠʡ 

ʚʦʧʨʦʩ ʚʚʦʜ_ʟʥʘʥʠʡ<ɺʂ>ʚʳ ʤʦʞʝʪʝ ʚʚʝʩʪʠ ʟʥʘʥʠʷ 

ʚʦʧʨʦʩ ʫʩʪʘʥʦʚʢʘ_ʮʝʣʠ<ɺʂ>ʚʳ ʚʳʙʨʘʣʠ ʮʝʣʴ ʚʳʚʦʜʘ 

ʚʦʧʨʦʩ ʟʥʘʯʝʥʠʝ_ʧʦʜʮʝʣʠ<ɺʂ>ʋʢʘʞʠʪʝ ʟʥʘʯʝʥʠʝ ʧʦʜʮʝʣʠ? 

é 

next ʚʚʦʜ_ʟʥʘʥʠʡ ʫʩʪʘʥʦʚʢʘ_ʮʝʣʠ null 

next ʫʩʪʘʥʦʚʢʘ_ʮʝʣʠ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʧʨʦʮʝʜʫʨʘ_ʥʘʡʜʝʥʘ ʧʨʦʮʝʜʫʨʘ_ʦʙʨʘʙʦʪʘʥʘ ʧʦʠʩʢ_ʚʦʧʨʦʩʘ 

next ʧʨʦʮʝʜʫʨʘ_ʦʙʨʘʙʦʪʘʥʘ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ ʟʥʘʯʝʥʠʝ_ʧʦʜʮʝʣʠ ʧʝʯʘʪʴ_ʟʥʘʯʝʥʠʷ_ʮʝʣʠ 

next ʧʦʜʮʝʣʴ_ʟʘʧʠʩʘʥʘ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʬʘʢʪ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʧʦʠʩʢ_ʚʦʧʨʦʩʘ ʦʪʚʝʪ ʧʨʦʮʝʜʫʨʘ_ʥʘʡʜʝʥʘ 

next ʦʪʚʝʪ ʧʦʜʮʝʣʴ_ʚʳʙʨʘʥʘ null 

next ʧʝʯʘʪʴ_ʩʦʦʙʱʝʥʠʷ null null 

next ʧʝʯʘʪʴ_ʟʥʘʯʝʥʠʷ_ʮʝʣʠ null null 

next ʟʥʘʯʝʥʠʝ_ʧʦʜʮʝʣʠ ʧʦʠʩʢ_ʚʦʧʨʦʩʘ null 

ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʘʡʣʘ IAOC_12.txt ʚ ʬʘʡʣʝ IAOC_9.txt ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʪʦʣʴʢʦ ʦʧʠʩʘʥʠʝ ʛʨʘʬʘ. ɻʣʫʙʠʥʥʚʝ ʟʥʘʥʠʷ ʤʦʛʫʪ ʦʩʪʘʪʴʩʷ ʧʨʝʞʥʠʤʠ, ʥʦ ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʚʩʸ 

ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʘʚʠʣʘʤʠ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʟʥʘʥʠʷ ʠ ɻɿ ʜʣʷ ɹɿ ʜʠʭʦʪʦʤʠʠ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ ʚʦʟʴʤʝʤ ʠʟ 

[1] (ʬʘʡʣ iAOC_1.txt) 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 
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ʈʠʩ. 2. ɺʳʚʦʜ ʠ ʜʠʭʦʪʦʤʠʷ ʟʘʧʠʩʘʥʳ ʥʘ ʉɸ. ɼʠʘʣʦʛ ʜʣʷ ʧʨʦʮʝʩʩʘ ʚʳʚʦʜʘ 
 

ʊʘʢ ʢʘʢ ʠʩʭʦʜʥʘʷ ɹɿ ʟʘʧʠʩʘʥʘ ʥʘ ʩʧʠʩʢʝ ʘʪʨʠʙʫʪʦʚ, ʪʦ ʟʥʘʯʝʥʠʷ ʥʘʡʜʝʥʥʦʛʦ ʠ 

ʟʘʧʨʝʱʝʥʥʦʛʦ ʧʨʘʚʠʣ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʚʳʙʦʨ ʧʦʜʮʝʣʠ. 

ʈʝʘʣʠʟʦʚʘʥʘ ʧʦʜʩʢʘʟʢʘ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʪʘʢ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʵʪʠʤ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ. 
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ʈʠʩ. 3. ʉʦʜʝʨʞʠʤʦʝ ʩʪʝʢʘ ʬʘʢʪʦʚ (ʩʣʝʜʘ ʜʠʭʦʪʦʤʠʠ) 
 

 
 

ʈʠʩ. 4. ʉʣʝʜ ʚʳʚʦʜʘ (ʜʣʷ ʣʝʥʠʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʥʘ ʚʩʝ ʚʦʧʨʦʩʳ ʥʘʞʠʤʘʣ ʢʥʦʧʢʫ çʉʜʘʶʩʴè) 
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʀʄ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʙʣʦʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

çʘʧʧʘʨʘʪʥʦʛʦè ɹʆ ʠ ɹʃɺ. ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʯʝʪʘʥʠʷ. 
 

ɹʃɺ ɹʆ ʀʪʦʛʠ 

ʘʧʧ ʘʧʧ ɹʘʟʦʚʘʷ çʘʧʧʘʨʘʪʥʘʷè ʀʕʉ 

ʧʨ ʧʨ ʇʨʦʛʨʘʤʤʥʘʷ ʀʕʉ 

ʧʨ ʘʧʧ ʇʨʦʛʨʘʤʤʥʳʡ ɹʃɺ ʠʩʧʦʣʴʟʫʝʪ çʘʧʧʘʨʘʪʥʳʡè ʙʣʦʢ ʜʠʘʣʦʛʘ,  

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ çʘʧʧʘʨʘʪʥʳʡè ɹʆ. 

ʘʧʧ ʧʨ ʂʥʦʧʢʘ çʀʕʉè ʚ ʙʣʦʢʝ ʜʠʘʣʦʛʘ. 
 

ʂʨʦʤʝ ʪʦʛʦ, ʠ çʘʧʧʘʨʘʪʥʳʡè ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʚʘʨʠʘʥʪʳ ʙʣʦʢʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʥʘ ʙʘʟʝ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉɸ ʪʨʝʙʫʝʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʥʳʝ ʜʦʨʘʙʦʪʢʠ. ʊʘʢ ʢʘʢ ʮʝʣʠ 

ʩʦʟʜʘʶʪ ʦʯʝʨʝʜʴ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʷʤʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ɼʦʩʪʠʞʝʥʠʝ 

ʮʝʣʠ ʧʨʠ ʢʦʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʨʘʪʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ.  

ɺ ɸʆʉ ʥʘ ʉɸ ʟʘʜʘʝʪʩʷ ʪʦʯʢʘ ʩʪʘʨʪʘ, ʘ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʫʩʪʦʪʘ (ʧʫʩʪʘʷ ʦʯʝʨʝʜʴ ʮʝʣʝʡ). 

ʈʘʙʦʪʘ ɸʆʉ ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʚʳʚʦʜʘ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʜʦʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ɹʃɺ_ʉɸ_ʉɸ ʚʚʝʜʝʥʠʝʤ ʧʦʣʷ ʜʣʷ ʫʢʘʟʘʥʠʷ ʮʝʣʝʚʦʛʦ ʘʪʨʠʙʫʪʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʧʨʷʤʦʛʦ ʚʳʚʦʜʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʙʦʪʘʥʠʯʝʩʢʦʡ ɹɿ ʩ ʇɿ. 

7 ʝʩʣʠ ʩʪʝʙʝʣʴ ï ʟʝʣʝʥʳʡ<ɺʂ>ʪʦ ʪʠʧ ï ʪʨʘʚʷʥʠʩʪʳʝ 

8 ʝʩʣʠ ʩʪʝʙʝʣʴ ï ʜʨʝʚʝʩʥʳʡ<ɺʂ>ʠ ʧʦʣʦʞʝʥʠʝ ï ʩʪʝʣʶʱʝʝʩʷ 

ʪʦ ʪʠʧ ï ʣʠʘʥʳ 

ʚʦʧʨʦʩ ʩʪʝʙʝʣʴ 

ʢʘʢʦʡ ʩʪʝʙʝʣʴ ʫ ʨʘʩʪʝʥʠʷ ï ʜʨʝʚʝʩʥʳʡ ʠʣʠ ʟʝʣʝʥʳʡ? 

ʚʦʧʨʦʩ ʧʦʣʦʞʝʥʠʝ 

ʢʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʝʙʣʷ ï ʧʨʷʤʦʩʪʦʷʱʝʝ ʠʣʠ ʩʪʝʣʶʱʝʝʩʷ? 

ɿʘʤʝʪʠʤ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ çʙʦʪʘʥʠʯʝʩʢʦʡ ɹɿè ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ, ʠʤʝʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ɹɿ ʥʘ ʧʨʘʚʠʣʘʭ ʧʨʦʜʫʢʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ɹɿ ʥʘ ʙʘʟʝ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʩ ʢʘʞʜʳʤ ʘʪʨʠʙʫʪʦʤ ʥʘʜʦ ʩʚʷʟʘʪʴ 

ʧʨʦʮʝʜʫʨʳ. ʊʘʢ ʢʘʢ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʟʘʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʡ, ʪʦ 

ʧʨʠʤʝʥʠʪʴ ʟʜʝʩʴ ʧʨʦʚʝʨʷʶʱʫʶ ʧʨʦʮʝʜʫʨʫ ʥʝʣʴʟʷ. ʇʦʵʪʦʤʫ ʩ ʘʪʨʠʙʫʪʦʤ ʥʝʣʴʟʷ ʩʚʷʟʳʚʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʶ çʚʦʧʨʦʩè. ʀ ʪʝʢʩʪ ʚʦʧʨʦʩʘ ʥʘʜʦ ʧʦʤʝʩʪʠʪʴ ʚ ʧʨʦʮʝʜʫʨʫ. ʊʘʢ ʢʘʢ ʵʣʝʤʝʥʪʳ 

ʛʨʘʬʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ ʩʚʷʟʳʚʘʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

çʜʘè ʠ çʥʝʪè. ʊʦ ʚʦʧʨʦʩʳ ʥʘʜʦ ʧʨʠʚʝʩʪʠ ʢ ʚʠʜʫ ʜʦʧʫʩʢʘʶʱʝʤʫ ʦʪʚʝʪʳ çʜʘè ʠ çʥʝʪè. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʣʫʙʠʥʥʳʭ ʟʥʘʥʠʡ. 

ʧʘʨʘʤʝʪʨʳ ʩʪʝʙʝʣʴ<ɺʂ>3 stem word yes 

ʧʘʨʘʤʝʪʨʳ ʧʦʣʦʞʝʥʠʝ<ɺʂ>4 position1 word yes 

procedure stem(var val:string40); 

begin 

if MessageDlg('ʩʪʝʙʝʣʴ ʨʘʩʪʝʥʠʷ- ʟʝʣʝʥʳʡ (ʜʘ/ʥʝʪ)?',mtConfirmation, 

[mbYes,mbNo],0) =IDYES then val:='ʜʘ' else val:='ʥʝʪ'; 

end; 

procedure position1(var val:string40); 

begin 

if MessageDlg('ʧʦʣʦʞʝʥʠʝ ʨʘʩʪʝʥʠʷ ï ʩʪʝʣʶʱʝʝʩʷ (ʜʘ/ʥʝʪ)? ', 

mtConfirmation,[mbYes,mbNo],0)=IDYES then val:='ʜʘ' else val:='ʥʝʪ'; 

end; 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ ʤʳ ʠʤʝʝʤ ʧʨʠʤʝʨ ʧʨʷʤʦʛʦ 

ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. ɿʘʤʝʪʠʤ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ çʮʝʣʴè ʚ ʷʟʳʢʝ ʦʧʠʩʘʥʠʷ ʟʥʘʥʠʡ, ʬʘʢʪʠʯʝʩʢʠ 

ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʩʪʘʨʪʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ.  
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ɺʳʚʦʜʳ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʦʣʝʟʥʦʩʪʴ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʕʉ (ʀʕʉ). ɹʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʝʣʠ (ɹɿ) ʙʣʦʢʦʚ ɹʃɺ ʠ ɹʆ ʀʕʉ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʫʜʘʣʦʩʴ 

ʜʦʩʢʦʥʘʣʴʥʦ ʠʟʫʯʠʪʴ ʠʭ ʨʘʙʦʪʫ ʠ ʚʚʝʩʪʠ ʫʣʫʯʰʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʦʧʠʩʘʥʠʝ ʙʣʦʢʦʚ ʠ ʚ 

ʠʭ ʧʨʦʛʨʘʤʤʥʫʶ ʠ çʘʧʧʘʨʘʪʥʫʶè ʨʝʘʣʠʟʘʮʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʣʠʟʤʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʷʟʳʢ ʵʢʩʧʝʨʪʘ.  

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨ ʧʦʟʚʦʣʠʣ: 

- ʫʙʨʘʪʴ ʧʨʘʚʠʣʘ ʧʨʦʜʫʢʮʠʡ, ʥʦ ʩʦʭʨʘʥʠʪʴ ʦʙʲʷʩʥʝʥʠʷ, 

- ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʲʷʩʥʝʥʠʡ (ʩʣʝʜ ʚʳʚʦʜʘ), 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ɹɿ ʩ ʨʘʟʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʠʣ ʧʨʦʚʝʩʪʠ ʀʄ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʢʘʢ ʚ 

ʘʚʪʦʥʦʤʥʦʤ, ʪʘʢ ʠ ʚ ʩʝʪʝʚʦʤ ʚʘʨʠʘʥʪʝ, 

ʂʨʦʤʝ ʪʦʛʦ: 

- ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʥʘʥʠʷ ʜʣʷ ɹʃɺ ʠ ɹʆ ʚ ʚʠʜʝ ʇʇ ʠ ʉɸ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʠ ʩʝʪʝʚʦʛʦ 

ʚʘʨʠʘʥʪʘ, 

- ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ (ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ) ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ɹʆ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʫʙʠʥʥʳʭ ʟʥʘʥʠʡ ʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ 

ʧʦʟʚʦʣʠʣʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ (ɸʆʉ), 

ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʙʘʟʝ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ ʥʘʯʠʥʘʶʱʠʭ ʘʥʘʣʠʪʠʢʦʚ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘʣʠʯʠʝ ʙʣʦʢʘ ʦʙʲʷʩʥʝʥʠʡ ʕʉ. ʆʧʳʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʆʉ ʧʦʢʘʟʘʣ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʷʭ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʝ ɸʆʉ ʥʘʭʦʜʠʪ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʉ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʪʢʨʳʚʘʝʪʩʷ ʰʠʨʦʢʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʭ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɹɿ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʕʉ ʠ ɸʆʉ, 

ʨʝʰʘʶʱʠʭ ʨʘʟʥʳʝ ʟʘʜʘʯʠ ʠʟ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. 
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ʋɼʂ 621.38.544.6 

 

ʉʀʉʊɽʄʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ  

ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʇʃʆʉʂʀʍ ʉɺɽʊʆɺʆɼʆɺ 
 

 
ɺ.ʇ. ʃʘʨʠʥ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʣʘʥʘʨʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʩʚʝʪʦʚʦʜʦʚ. ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʦʩʪʨʦʝʥʘ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʚʝʪʦʚʦʜʦʚ, ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʘʢʦʛʦ ʪʠʧʘ ʩʚʝʪʦʚʦʜʦʚ ʧʨʝʜʣʦʞʝʥʘ ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʳʭ ʩʚʝʪʦʧʦʪʝʨʴ ʠ ʧʦʤʝʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʧʦ ʧʦʣʠʤʝʨʥʦʤʫ 

ʢʘʥʘʣʴʥʦʤʫ ʩʚʝʪʦʚʦʜʫ. ʆʪʤʝʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ 

ʪʠʧʘ ʩʚʝʪʦʚʦʜʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʩʪʨʦʝʥʥʳʡ ʩʚʝʪʦʚʦʜ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʚʝʪʦʚʦʜʦʚ, ʩʠʩʪʝʤʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʬʘʢʪʦʨʳ ʠ ʟʘʚʠʩʠʤʦʩʪʠ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʫʩʪʨʦʡʩʪʚʘʭ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʧʪʠʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ 

ʧʣʘʥʘʨʥʳʡ (ʜʚʫʤʝʨʥʳʡ) ʦʧʪʠʯʝʩʢʠʡ ʩʚʝʪʦʚʦʜ. ʇʣʘʥʘʨʥʳʝ ʩʚʝʪʦʚʦʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʧʣʦʩʢʠʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʝ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪ ʚʩʸ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʧʪʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ. ʇʣʝʥʦʯʥʳʡ ʩʚʝʪʦʚʦʜ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʥʘʣʴʥʦʤʫ 

ʪʠʧʫ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʣʝʥʢʫ, ʚʳʨʘʱʝʥʥʫʶ ʚ ʢʘʥʘʣʝ ʥʘ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʝ ʠʣʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʘʤʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [1]. 

ʇʣʝʥʢʫ ʚ ʢʘʥʘʣʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʣʦʩʢʠʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʚʝʪʦʚʦʜ, 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʦʜʣʦʞʢʦʡ ʠ ʚʝʨʭʥʠʤ ʧʦʢʨʳʪʠʝʤ. ɼʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʧʦ ʪʘʢʦʤʫ 

ʩʚʝʪʦʚʦʜʫ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʣʦʤʣʝʥʠʷ ʧʣʝʥʢʠ, ʧʦʜʣʦʞʢʠ ʠ ʧʦʢʨʳʪʠʷ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʣʝʜʫʶʱʠʭ ʦʪʥʦʰʝʥʠʷʭ n1>n2>n0.  
 

 
 

ʈʠʩ. 1. ɺʠʜ ʚʦʣʥʳ ʧʨʠ ʧʦʣʥʦʤ ʚʥʫʪʨʝʥʥʝʤ ʦʪʨʘʞʝʥʠʠ ʚ ʧʣʘʥʘʨʥʦʤ ʩʚʝʪʦʚʦʜʝ  

(ʘ) ʠ ʩʪʨʫʢʪʫʨʘ ʩʚʝʪʦʚʦʜʘ ʧʦʣʦʩʢʦʚʦʛʦ ʢʘʥʘʣʴʥʦʛʦ ʪʠʧʘ (ʙ) 
 

ɽʩʣʠ ʫʚʝʣʠʯʠʪʴ ʫʛʦʣ ű ʪʘʢ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʫʩʣʦʚʠʝ ʧʦʣʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦʜʣʦʞʢʠ ű1 = arcʉos n2/n1, ʪʦ ʩʚʝʪʦʚʘʷ ʚʦʣʥʘ, ʧʦʧʘʚʰʘʷ ʚ ʢʘʥʘʣ, ʙʫʜʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʥʝʤ ʧʦ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦʤʫ ʧʫʪʠ ʟʘ ʩʯʝʪ ʦʪʨʘʞʝʥʠʷ ʢʘʢ ʦʪ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ 

çʢʘʥʘʣ-ʧʦʜʣʦʞʢʘè, ʪʘʢ ʠ ʦʪ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʢʘʥʘʣ-ʧʦʢʨʳʪʠʝè. (ʨʠʩ. 1ʘ). ʇʦʜʦʙʥʳʝ 

ʩʚʝʪʦʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʚʝʪʘ ʚ ʧʨʝʜʝʣʘʭ ʦʧʪʠʯʝʩʢʦʡ ʠʣʠ ʦʧʪʦʵʣʝʢʪʨʦʥʥʦʡ 

                                                           
É ʃʘʨʠʥ ɺ.ʇ. / Larin V.P., 2021 
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ʧʦʜʣʦʞʢʠ ʠ ʚ ʣʦʢʘʣʴʥʳʭ ʣʠʥʠʷʭ ʩʚʷʟʠ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʉʚʝʪʦʚʦʜʳ, ʚʥʝʜʨʷʝʤʳʝ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʣʦʞʢʠ (ʨʠʩ. 

1ʙ), ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʦʡ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʠ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʦ ʚ ʪʘʢʠʭ 

ʩʚʝʪʦʚʦʜʘʭ, ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʦʪʨʘʞʝʥʠʠ ʚʦʣʥ ʩʚʝʪʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʝʡ n0 ʠ n2, ʠʤʝʶʪ 

ʤʝʩʪʦ ʩʚʝʪʦʧʦʪʝʨʠ, ʚʦʟʥʠʢʘʶʪ ʧʦʤʝʭʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʠ ʢ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠʩʢʘʞʝʥʠʷʤ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʪʝʨʠ (ʈ) ʠʟʣʫʯʝʥʠʷ ʚ ʩʚʝʪʦʚʦʜʘʭ 

ʠʟʤʝʨʷʶʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʭʦʜʥʦʛʦ (ʧʨʦʰʝʜʰʝʛʦ) ʠ ʚʭʦʜʥʦʛʦ ʩʚʝʪʦʚʳʭ 

ʧʦʪʦʢʦʚ ʈ = Iʚʳʭ / Iʚʭ. ʕʪʠ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʩʚʝʪʘ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦʪʝʨʷʤʠ ʚ ʤʘʪʝʨʠʘʣʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥ ʩʚʝʪʦʚʦʜ, ʘ ʛʣʘʚʥʦʝ ï ʧʦʪʝʨʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʚʝʪʦʚʦʜʘ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ.  

ʎʝʣʴ. ʎʝʣʴ ʧʫʙʣʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʣʦʞʝʥʠʠ ʟʘʜʘʯ ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʠʩʢʘʞʝʥʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʩʚʝʪʦʚʦʡ 

ʚʦʣʥʳ ʧʦ ʩʚʝʪʦʚʦʜʫ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʪʝʨʝʡ ʤʦʱʥʦʩʪʠ.  

ʇʨʠ ʵʪʦʤ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʘʢʠʭ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ 

ʩʚʦʡʩʪʚʘ ʠ ʧʘʨʘʤʝʪʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʣʦʞʢʠ ʠ ʧʦʢʨʳʪʠʷ ʠ ʚʦʟʤʦʞʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʤʘʪʝʨʠʘʣʝ ʩʚʝʪʦʚʦʜʘ ʠ ʚ ʢʘʥʘʣʝ ʧʦʜʣʦʞʢʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ. ʕʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʜʝʪʘʣʴʥʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ. ʂ ʤʝʪʦʜʘʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʚʝʪʦʚʦʜʥʳʝ ʧʣʝʥʢʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʜʣʦʞʢʝ, ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚ [1], ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʜʠʬʬʫʟʠʠ, ʠʤʧʣʘʥʪʘʮʠʠ ʠʦʥʦʚ, ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ ʠ ʜʨ. ʕʪʠ ʤʝʪʦʜʳ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʣʘʥʘʨʥʳʭ ʠ ʢʘʥʘʣʴʥʳʭ ʩʚʝʪʦʚʦʜʦʚ ʠʥʪʝʛʨʘʣʴʥʦ-ʦʧʪʠʯʝʩʢʠʭ 

(ʬʦʪʦʥʥʳʭ) ʫʩʪʨʦʡʩʪʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʛʨʘʥʠʯʠʤʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʪʦʣʴʢʦ ʧʦʣʠʤʝʨʥʳʭ 

ʩʚʝʪʦʚʦʜʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʢʘʥʘʣʘʭ ʧʦʜʣʦʞʝʢ ʠʟ LTCC-ʢʝʨʘʤʠʢʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʜʣʷ ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʜʣʦʞʢʠ ʠʟ ʧʣʘʚʣʝʥʦʛʦ ʢʚʘʨʮʘ, 

ʧʦʣʠʠʤʠʜʘ, ʪʦʥʢʠʭ ʩʣʦʸʚ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ (SiC), ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ CVD-ʘʣʤʘʟʘ ʠʣʠ 

ʛʨʘʬʠʪʦʚʳʭ ʧʣʝʥʦʢ PGS.  

ʋʢʨʫʧʥʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ (ʌɿ) ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. ʉʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʌɿ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʩʦʩʪʘʚʠʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ 

ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʠ ʚʦʟʤʦʞʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ 

ʚʣʠʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʩʚʝʪʦʚʦʜʦʚ ʥʘ ʧʦʜʣʦʞʢʝ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 3.  
 

 
 

ʈʠʩ. 2. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʝʪʦʚʦʜʘ 
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ʈʠʩ. 3. ʈʘʩʰʠʨʝʥʥʘʷ ʣʦʛʠʢʘ ʧʨʦʮʝʩʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
 

ʆʙʦʙʱʝʥʥʫʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʧʨʦʮʝʩʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʩʚʝʪʦʚʦʜʦʚ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ ʮʝʣʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʩʚʝʪʦʚʦʜʦʚ ʥʘ ʧʦʜʣʦʞʢʝ E = S(C, G, H, D, F, T), ʛʜʝ S ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʠʩʪʝʤʳ; C ï ʤʘʪʨʠʮʘ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ; G ï ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ; H ï ʤʘʪʨʠʮʘ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ; D ï ʩʚʷʟʠ ʬʫʥʢʮʠʡ ʠ ʮʝʣʝʡ; F ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʌʕ 

ʩʠʩʪʝʤʳ; T ï ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʨʘʤʝʪʨʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʌʕ ʚʳʙʨʘʥʘ ʧʦʜʣʦʞʢʘ ʠʟ LTCC-ʢʝʨʘʤʠʢʠ. ɺʘʞʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘʢʦʛʦ ʪʠʧʘ ʧʦʜʣʦʞʝʢ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ 

ʢʘʥʘʣʴʥʳʭ ʫʛʣʫʙʣʝʥʠʡ, ʩʢʚʦʟʥʳʭ ʠ ʛʣʫʭʠʭ ʧʨʦʝʤʦʚ, ʦʪʚʝʨʩʪʠʡ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ çLTCC-ʧʦʜʣʦʞʢʘ ï 

ʢʘʥʘʣʴʥʳʡ ʩʚʝʪʦʚʦʜè ʧʦʟʚʦʣʷʝʪ ʤʦʥʪʠʨʦʚʘʪʴ ʢʨʠʩʪʘʣʣʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʜʣʦʞʢʫ. 

ʇʨʦʮʝʩʩ ʩʠʩʪʝʤʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʥʘʣʴʥʳʭ ʩʚʝʪʦʚʦʜʦʚ ʥʘ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʜʣʦʞʢʘʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

(ʨʠʩ. 3), ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʜʜʝʨʞʢʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʩʚʝʪʦʚʦʜʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʟʣʦʞʝʥ ʧʨʦʮʝʩʩ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʧʦʣʠʤʝʨʥʳʭ ʩʚʝʪʦʚʦʜʦʚ, ʚʥʝʜʨʸʥʥʳʭ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʣʦʞʢʠ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʩʭʝʤʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʨʰʨʫʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 
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SYSTEM RESEARCHES IN THE TECHNOLOGICAL  

DESIGN OF FLAT OPTICAL FIBERS  
 

V.P. Larin , Doctor of Engineering Sciences, Full Professor 

Saint-Petersburg State University of Aerospace Instrumentation, Russia 

 

Abstract. The materials with consideration of the problems of technological design of planar 

polymer optical fibers are presented. Based on the system approach, the structure of functional 

tasks of technological design of optical fibers embedded in the surface of a dielectric substrate is 

constructed. For the study of this type of light guides, a logical analysis scheme is proposed in 

order to ensure minimal light loss and interference during the transmission of a light wave through 

a polymer channel light guide. The advantages and prospects of the development of this type of 

light guides are noted. 

Keywords: built-in light guide, technological design of light guides, system research, factors 

and dependencies. 
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ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 633.511:631.527.8/531.5 
 

ʀʅʊɽʅʉʀɺʅʓɽ ʄɽʈʓ ʇʆ ʋʃʋʏʐɽʅʀʖ  

ʉʆʉʊʆʗʅʀʗ ʉɽʈʆɿɽʄʅʆʁ ʇʆʏɺʓ 
 

 
ʆ. ɹʠʛʘʨʘʝʚ

1
, ɸ. ʂʦʩʪʘʢʦʚ

2
, ɸ. ʊʘʛʘʝʚ

3
, ʉ. ʄʘʭʤʘʜʞʘʥʦʚ

4
 

1 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ, 

2 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʘʚʣʝʥʠʷ, 

3 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʤʝʣʠʦʨʘʮʠʠ ʧʦʯʚ  

ʠ ʦʨʦʰʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, 
4 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ,  

ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʪʨʘʥʩʬʝʨʪʘ ʠ ʘʜʘʧʪʘʮʠʠ ʩʦʨʪʦʚ ʩ/ʭ ʢʫʣʴʪʫʨ 

ʊʆʆ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè  

(ɸʪʘʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʝʨʦʟʝʤʦʚ, ʘ ʠʤʝʥʥʦ ʧʦʚʳʰʘʝʪ ʫʧʣʦʪʥʝʥʠʝ, ʥʘ ʟʘʩʦʣʝʥʥʦʤ ʧʷʪʥʝ ʠʥʪʝʥʩʠʚʥʝʝ 

ʠʜʝʪ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʧʦʯʚʳ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʤʝʥʴʰʘʝʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ. ʆʙʨʘʙʦʪʢʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʨʝʥʘʞʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 

ʦʪʚʦʜʘ ʩʦʣʝʥʦʡ ʚʦʜʳ, ʧʨʦʤʳʚʘʥʠʶ ʧʦʯʚʳ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠʟ ʧʦʯʚʳ ʠ 

ʧʦʜʜʝʨʞʘʥʠʶ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʧʯʘʪʥʠʢ, ʚʝʨʪʠʢʘʣʴʥʳʡ ʜʨʝʥʘʞ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, ʧʨʦʤʳʚʢʘ 

ʧʦʯʚʳ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ, ʫʨʦʞʘʡʥʦʩʪʴ. 
 

ɿʝʤʣʝʜʝʣʠʝ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʝʪʩʷ ʚ ʘʨʠʜʥʦʡ ʟʦʥʝ, ʛʜʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʳʰʝ 

ʜʦʧʫʩʪʠʤʦʡ ʛʣʫʙʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʠʭ ʠʩʧʘʨʝʥʠʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʦʚ ʩʦʣʝʡ ʩ ʘʢʢʫʤʫʣʷʮʠʝʡ ʠʭ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʯʚ.  

ɺʣʠʷʥʠʝ ʩʦʣʝʡ ʥʘ ʨʘʩʪʝʥʠʷ ʚʝʩʴʤʘ ʤʥʦʛʦʦʙʨʘʟʥʦ. ɺʨʝʜʥʦʝ ʜʝʡʩʪʚʠʝ ʩʦʣʝʡ ʥʘ ʨʘʩʪʝʥʠʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʫʞʝ ʩ ʬʘʟʳ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ. ʇʨʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʥʘʙʫʭʘʥʠʝ 

ʩʝʤʷʥ ʩʠʣʴʥʦ ʟʘʜʝʨʞʠʚʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʝʪʩʷ ʠʟʨʝʞʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʦʙʨʘʟʫʶʪʩʷ ʚʳʧʘʜʳ ʨʘʩʪʝʥʠʡ.  

ɼʨʝʥʘʞ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʦʧʨʝʩʥʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʚʦʢ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʚʦʜʥʦʛʦ ʠ ʩʦʣʝʚʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚʦʛʨʫʥʪʦʚ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʱʝʛʦ ʨʝʩʪʘʚʨʘʮʠʶ ʟʘʩʦʣʝʥʠʷ 

ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺʝʨʪʠʢʘʣʴʥʳʡ ʜʨʝʥʘʞ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʘʯʠʚʘʝʤʫʶ ʚʦʜʫ 

ʜʣʷ ʦʨʦʰʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʜʦʨʦʞʘʝʪ.  

ʆʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʜʨʝʥʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʚʠʜʘʤʠ ʜʨʝʥʘʞʘ. ɺʩʝ ʜʨʝʥʘʞʥʳʝ ʩʠʩʪʝʤʳ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʦʜʥʘʢʦ, ʠʭ 

ʜʣʠʪʝʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʙʝʟ ʥʘʜʣʝʞʘʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʧʨʠʚʝʣʘ ʢ 

ʪʦʤʫ, ʯʪʦ ʦʥʠ ʚʳʰʣʠ ʠʟ ʩʪʨʦʷ ʠ ʜʦʣʛʠʝ ʛʦʜʳ ʥʝ ʨʘʙʦʪʘʣʠ. ʉʦʟʜʘʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʷʚʠʣʘʩʴ 
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ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʩʦʣʝʥʥʳʭ 

ʟʝʤʝʣʴ.  

ɺ ʄʘʢʪʘʘʨʘʣʴʩʢʦʤ ʠ ɾʝʪʳʩʘʡʩʢʦʤ ʨʘʡʦʥʘʭ, ʚ ʩʚʦʝ ʚʨʝʤʷ, ʨʘʙʦʪʘʣʠ ʙʦʣʝʝ 800 

ʩʢʚʘʞʠʥ. ʊʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʛʜʝ ʧʦʯʚʳ ʧʦʜʚʝʨʞʝʥʥʳʝ ʢ ʚʪʦʨʠʯʥʳʤ ʟʘʩʦʣʝʥʠʷʤ, ʙʳʣʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʢʚʘʞʠʥ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʠ ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʦʣʝʝ 

200 ʩʢʚʘʞʠʥ.  

ɼʨʝʥʘʞ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʠ ʚʳʧʦʣʥʷʝʪ ʦʩʫʰʠʪʝʣʴʥʳʝ ʠ ʨʘʩʩʦʣʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʜʟʦʨʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʝʛʦ ʟʚʝʥʴʝʚ. ʈʝʞʠʤ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʟʘʚʠʩʠʪ 

ʦʪ ʫʨʦʚʥʷ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ 1-3 ʛ/ʜʤ
3
 (ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ) ʛʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 2,5 ʤʝʪʨʦʚ.  

ʅʘʠʙʦʣʴʰʠʡ ʧʦʜʲʝʤ ʛʨʫʥʪʦʚʳʭ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʚʦʢ ʠ 

ʚʣʘʛʦʟʘʨʷʜʢʦʚʳʭ ʧʦʣʠʚʦʚ. ʇʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʵʪʠ ʤʝʩʷʮʳ 

ʷʚʣʷʶʪʩʷ ʤʘʩʩʦʚʳʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʚʦʯʥʳʭ ʧʦʣʠʚʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʨʘʙʦʪʳ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʨʝʥʘʞʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʙʳ ʧʦʜʜʝʨʞʘʪʴ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘ ʛʣʫʙʠʥʝ 

2,5-3,0 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʣʠ ʠʭ ʩʠʣʴʥʦʝ ʟʘʩʦʣʝʥʠʝ.  

ʇʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʤʳʚʢʘ ʧʦʯʚ ʚ ʥʦʨʤʝ 2500 ʤ
3
/ʛʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʪʴ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʩʤʳʚʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʥʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ 

ʧʦʯʚʳ. ʅʦ, ʥʘʯʠʥʘʷ ʩʦ ʚʩʭʦʜʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʢ 

ʧʝʨʠʦʜʫ ʩʦʟʨʝʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ. ʅʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʝʤʘʭ, ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʟʘʩʦʣʝʥʠʝ ʚʩʝʛʦ ʧʨʦʬʠʣʷ ʧʦʯʚʳ. ɼʣʷ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 

ʫʯʘʩʪʢʦʚ ʭʘʨʘʢʪʝʨʝʥ ʩʫʣʴʬʘʪʥʳʡ ʪʠʧ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ. ɺ ʜʠʥʘʤʠʢʝ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ 

ʦʪʤʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʯʚʝʥʥʳʭ ʘʥʘʣʠʟʦʚ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ, 

ʥʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʘ ʩʦʣʝʡ ʚ ʩʣʦʝ 0-10 ʩʤ ʥʘ ʭʣʦʧʢʦʚʦʤ ʫʯʘʩʪʢʝ ʩʦʩʪʘʚʣʷʝʪ 0,429 

% ʢ ʤʘʩʩʝ ʧʦʯʚʳ, 10-20 ʩʤ ï 0,310 %, 20-30 ʩʤ ï 0,369 %, 30-40 ʩʤ ï 0,458 %. ɺ ʩʨʝʜʥʝʤ ʧʦ 

ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʩʫʤʤʘ ʩʦʣʝʡ ʚ ʩʣʦʝ 0-40 ʩʤ ʩʦʩʪʘʚʠʣʘ 0,391 % (ʪʘʙʣʠʮʘ 1). 

ʅʘ ʭʣʦʧʢʦʚʦʤ ʧʦʣʝ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʨʝʥʘʞʳ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʩʦʣʝʡ ʚ 

2,5 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʵʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘ ʟʘʩʦʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʩʫʤʤʘ ʩʦʣʝʡ ʚ ʩʣʦʝ 0-50 ʩʤ ʩʦʩʪʘʚʠʣʘ 

0,838 %. ʉʦʜʝʨʞʘʥʠʷ ʩʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʢʦʣʝʙʘʣʦʩʴ ʚ ʩʣʦʝ 0-10 ʩʤ 1,409 % ʢ ʤʘʩʩʝ 

ʧʦʯʚʳ, 10-20 ʩʤ ï 0,782 %, 20-30 ʩʤ ï 0,483 %, 30-40 ʩʤ ï 0,699 % ʠ ʚ ʩʣʦʝ 40-50 ʩʤ ʧʦʯʚʳ 

ʩʦʩʪʘʚʠʣʘ 0,819 %.  

ʅʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʟʘʩʦʣʝʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ. 

ɻʨʫʥʪʦʚʘʷ ʚʦʜʘ ʦʪʦʙʨʘʥʘ ʩ ʛʣʫʙʠʥʳ 1 ʤ. 
 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʭʣʦʧʯʘʪʥʠʢʘ 

ʌʦʥ 

ʉʣ

ʦʡ 

ʧʦʯ

ʚʳ, 

ʩʤ 

ʉʫʤʤʘ 

ʩʦʣʝʡ 

% 

ʑʝʣʦʯʥʦʩʪʴ 

ʉl¡ SO4¡¡ Ca
Ì 

Mg
Ì
 Na  ̀ K` 

ʦʙʱʘʷ 

ʚ 

ʅʉʆ3¡ 

ʦʪ 

ʢʘʨʙʦ

ʥʘʪʦʚ 

ʉʆ3¡¡ 

1 2 3 4 5 6 7 8 9 10 11 

ʍʣʦʧʢʦʚʦʝ 

ʧʦʣʝ ʥʘ 

ʬʦʥʝ  

ʜʨʝʥʘʞʘ 

 

0-

10 

0,429 0,012 ʥʝʪ 0,010 0,283 0,089 0,012 0,019 0,004 

 0,20  0,28 5,89 4,45 0,99 0,83 0,10 

10-

20 

0,310 0,015 ʥʝʪ 0,007 0,198 0,054 0,012 0,015 0,009 

 0,25  0,20 4,12 2,70 0,99 0,65 0,23 

20-

30 

0,369 0,015 ʥʝʪ 0,008 0,238 0,065 0,012 0,022 0,009 

 0,25  0,23 4,95 3,25 0,99 0,96 0,23 

30-

40 

0,458 0,012 ʥʝʪ 0,011 0,305 0,079 0,021 0,024 0,006 

 0,20  0,31 6,36 3,95 1,73 1,04 0,15 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

ɼʠʥʘʤʠʢʘ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʭʣʦʧʯʘʪʥʠʢʘ 

ʌʦʥ 

ʉʣ

ʦʡ 

ʧʦʯ

ʚʳ, 

ʩʤ 

ʉʫʤʤʘ 

ʩʦʣʝʡ 

% 

ʑʝʣʦʯʥʦʩʪʴ 

ʉl¡ SO4¡¡ Ca
Ì 

Mg
Ì
 Na  ̀ K` 

ʦʙʱʘʷ 

ʚ 

ʅʉʆ3¡ 

ʦʪ 

ʢʘʨʙʦ

ʥʘʪʦʚ 

ʉʆ3¡¡ 

1 2 3 4 5 6 7 8 9 10 11 

ʍʣʦʧʢʦʚʦʝ 

ʧʦʣʝ ʥʘ 

ʬʦʥʝ ʙʝʟ 

ʜʨʝʥʘʞʘ 

0-

10 

1,409 0,010 0,001 0,090 0,888 0,218 0,042 0,153 0,008 

 0,16 0,03 2,54 18,5 10,90 3,45 6,65 0,20 

10-

20 

0,782 0,015 0,001 0,025 0,513 0,139 0,024 0,058 0,008 

 0,25 0,03 0,71 10,68 6,95 1,97 2,52 0,20 

20-

30 

0,483 0,017 ʥʝʪ 0,023 0,302 0,064 0,021 0,048 0,008 

 0,28  0,65 6,29 3,20 1,73 2,09 0,20 

30-

40 

0,699 0,012 ʥʝʪ 0,023 0,459 0,124 0,021 0,053 0,007 

 0,20  0,65 9,56 6,20 1,73 2,30 0,18 
 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʛʨʫʥʪʦʚʦʡ ʚʦʜʝ ʦʪʤʝʯʝʥʦ ʥʘ ʟʘʩʦʣʝʥʥʦʤ ʫʯʘʩʪʢʝ, ʛʜʝ 

ʭʣʦʧʯʘʪʥʠʢ ʚʦʟʜʝʣʳʚʘʣʩʷ ʥʘ ʧʦʣʝ ʙʝʟ ʩʠʩʪʝʤʳ ʩʢʚʘʞʠʥ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʠ 

ʦʙʥʘʨʫʞʝʥʘ ʩʫʤʤʘ ʩʦʣʝʡ ï 14,55 ʛ/ʣ.  
 

0
2
4
6
8

10

12

14

5,6

14,55

3,4

7,22

0,55

3,07

0,52
2,02

0,36
1,6

0,8 0,630,006 0,018

ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ ʥʘ ʬʦʥʝ ʜʨʝʥʘʞʘʍʣʦʧʢʦʚʦʝ ʧʦʣʝ ʥʘ ʬʦʥʝ ʙʝʟ ʜʨʝʥʘʞʘ

ʩʫʤʤʘ ʩʦʣʝʡ 5,6 14,55

SO4`` 3,4 7,22

ʉl` 0,55 3,07

Na 0,52 2,02

Mg 0,36 1,6

ʉʘ 0,8 0,63

ʂ 0,006 0,018

ʛ/ʣ

 
 

ʈʠʩ. 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ, ʛ/ʣ 
 

ɸ ʥʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʵʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʩʫʤʤʘ 

ʩʦʣʝʡ ʚ ʛʨʫʥʪʦʚʦʡ ʚʦʜʝ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʘ ï 5,6 ʛ/ʣ. ʅʘ ʟʘʩʦʣʝʥʥʦʤ ʫʯʘʩʪʢʝ 

ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʛʨʫʥʪʦʚʦʡ ʚʦʜʝ ʩʫʣʴʬʘʪʦʚ, ʭʣʦʨ-ʠʦʥʦʚ ʠ ʠʦʥʦʚ 

ʥʘʪʨʠʷ (ʨʠʩʫʥʦʢ 1).  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʠʟʫʯʘʝʤʳʝ ʥʘʤʠ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ. 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʯʠʩʪʳʡ ʜʦʭʦʜ ʧʦʣʫʯʝʥ ʚ ʧʝʨʚʦʤ ʧʦʣʝ ï 173660 

ʪʝʥʛʝ/ʛʘ, ʩ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ 174,1 %, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʵʪʦ ʜʦʩʪʠʛʥʫʪʦ ʦʪ ʵʬʬʝʢʪʠʚʥʦ 

ʜʝʡʩʪʚʫʶʱʝʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʠ ʣʫʯʰʝʛʦ ʩʦʯʝʪʘʥʠʷ ʫʜʦʙʨʝʥʠʡ 

N120ʈ80 ʢʛ/ʛʘ ʠ ʩ ʥʦʨʤʦʡ ʧʨʦʤʳʚʥʦʛʦ ʧʦʣʠʚʘ 2500 ʤ
3
/ʛʘ. ʕʪʦ ʧʦʣʝ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʦʣʝ 3 ʠ 4, ʛʜʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʩʠʩʪʝʤʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ, ʛʜʝ ʪʦʞʝ 

ʚʥʝʩʝʥʳ ʠ ʧʨʦʚʝʜʝʥʳ ʪʘʢʠʝ ʞʝ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʦʤʳʚʦʯʥʦʛʦ ʧʦʣʠʚʘ. ʅʘ 
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ʵʪʠʭ ʧʦʣʷʭ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ 114092 ï 122252 ʪʝʥʛʝ/ʛʘ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ï 114,4-122,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
 

ʊʘʙʣʠʮʘ 2 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ  

ʥʘ ʬʦʥʝ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ (ʉɺɼ) 

ʍʣʦʧʢʦʝ ʧʦʣʝ N P2ʆ5 

ʅʦʨʤʘ 

ʧʨʦʤʳʚʦʯʥʦʛʦ 

ʧʦʣʠʚʘ 

ʤ
3
/ʛʘ 

ʋʨʦʞʘʡ, 

ʮ/ʛʘ 

ʇʨʠʙʳʣʴ ʦʪ 

ʧʨʦʜʘʞʠ ʚ 

ʪʝʥʛʝ/ʛʘ 

ʆʙʱʠʡ  

ʨʘʩʭʦʜ ʚ  

ʪʝʥʛʝ/ʛʘ 

ʏʠʩʪʘʷ  

ʧʨʠʙʳʣʴ ʚ 

ʪʝʥʛʝ/ʛʘ 

ʈʝʥʪʘʙʝʣʴ- 

ʥʦʩʪʴ, 

% 

ʌʦʥ 1 ï ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ ʥʘ ʬʦʥʝ ʩʢʚʘʞʠʥ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ (ʉɺɼ) 

ʇʦʣʝ -1 120 80 2500 33,5 273360 99700 173660 174,1 

ʇʦʣʝ -2 120 80 2500 33,2 270912 99700 171212 171,7 

ʌʦʥ 2 ï ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ ʥʘ ʬʦʥʝ ʙʝʟ ʜʨʝʥʘʞʘ 

ʇʦʣʝ -3 120 80 2500 26,2 213792 99700 114092 114,4 

ʇʦʣʝ 4 120 80 2500 27,2 221952 99700 122252 122,6 

 

ɿʘʤʝʪʥʦʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ ʦʪʤʝʯʝʥʦ, ʛʜʝ ʭʣʦʧʦʢ ʚʦʟʜʝʣʳʚʘʣʩʷ ʥʘ 

ʧʦʣʷʭ ʙʝʟ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 26,2 ʜʦ 

27,2 ʮ/ʛʘ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ ʬʦʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 6,0-7,3 ʮ/ʛʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʬʦʥʦʤ, ʛʜʝ ʥʝ 

ʬʫʥʢʮʠʥʠʨʦʚʘʣʠ ʩʢʚʘʞʠʥʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʨʝʥʘʞʝʡ. 

ɿʘʩʦʣʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʩʝʨʦʟʝʤʦʚ, ʘ ʠʤʝʥʥʦ ʧʦʚʳʰʘʝʪ ʫʧʣʦʪʥʝʥʠʝ, ʥʘ ʟʘʩʦʣʝʥʥʦʤ ʧʷʪʥʝ ʠʥʪʝʥʩʠʚʥʝʝ ʠʜʝʪ 

ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʠʟ ʧʦʯʚʳ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʤʝʥʴʰʘʝʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ.  

ʇʦʵʪʦʤʫ ʧʨʘʢʪʠʢʘ ʦʨʦʰʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

- ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʨʝʥʘʞʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʦʪʚʦʜʘ ʩʦʣʝʥʦʡ ʚʦʜʳ, 

ʩʦʜʝʨʞʘʱʝʡ ʩʦʣʴ, ʛʣʫʙʦʢʦ ʚ ʧʦʜʧʦʯʚʫ ʠ ʟʘʪʝʤ ʜʘʣʴʰʝ ʟʘ ʧʨʝʜʝʣʳ ʦʨʦʰʘʝʤʦʡ ʧʣʦʱʘʜʠ;  

- ʧʨʦʤʳʚʘʥʠʝ ʧʦʯʚʳ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠʟ ʢʦʨʥʝʚʦʡ ʟʦʥʳ 
ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʝ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ; 

- ʧʦʜʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ ʤʝʞʜʫ ʧʦʣʠʚʘʤʠ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ 

ʛʣʫʙʠʥʝ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʚʝʨʭ ʟʘʩʦʣʝʥʥʦʡ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ ʟʘ ʩʯʝʪ 

ʢʘʧʠʣʣʷʨʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ.  

 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 16.08.21 
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Abstract. Soil salinization has a negative effect on the physical properties of gray soils, 

namely, it increases compaction, the evaporation of moisture from the soil is more intensive on the 

saline spot, increases the water-holding capacity and reduces the productivity of cotton. The 

treatment of saline soils first of all requires reclamation measures to create appropriate drainage 

devices to drain salt water, flush the soil in order to remove soluble salts from the soil and maintain 

the groundwater level from the earth's surface. 

Keywords: cotton, vertical drainage, soil salinization, soil leaching, ground water 

mineralization, yield. 
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ʄɽʈʆʇʈʀʗʊʀʗ ʇʆ ʋʇʈɸɺʃɽʅʀʖ ʇʆʏɺɽʅʅʓʄ ʇʃʆɼʆʈʆɼʀɽʄ 
 

 
ʆ. ɹʠʛʘʨʘʝʚ

1
, ɸ. ʂʦʩʪʘʢʦʚ

2
, ɸ. ʊʘʛʘʝʚ

3
, ʉ. ʄʘʭʤʘʜʞʘʥʦʚ

4
 

1 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ, 

2 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʘʚʣʝʥʠʷ, 

3 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʤʝʣʠʦʨʘʮʠʠ ʧʦʯʚ  

ʠ ʦʨʦʰʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, 
4 
ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ,  

ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʪʨʘʥʩʬʝʨʪʘ ʠ ʘʜʘʧʪʘʮʠʠ ʩʦʨʪʦʚ ʩ/ʭ ʢʫʣʴʪʫʨ 

ʊʆʆ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘè  

(ɸʪʘʢʝʥʪ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩʝʨʦʟʝʤʥʦʡ ʧʦʯʚʳ ʧʦʩʣʝ ʨʘʩʧʘʰʢʠ ʜʚʫʭ-ʠ ʪʨʝʭʣʝʪʥʝʡ 

ʣʶʮʝʨʥʳ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʤʦʞʥʦ ʥʝ ʜʦʧʫʩʢʘʪʴ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ, ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚʳ, ʧʫʪʝʤ 

ʚʥʝʩʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʦʨʛʘʥʦ-ʤʝʣʠʦʨʘʥʪʦʚ ʚ ʧʦʯʚʫ. ʆʧʪʠʤʘʣʴʥʳʡ ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ 

ʧʦʟʚʦʣʷʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʠ ʫʚʝʣʠʯʠʪʴ ʟʦʥʫ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʜʦʩʪʫʧʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʧʯʘʪʥʠʢ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ, ʛʫʤʫʩ. 

 

ʊʝʤʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ ʚ ʤʠʨʝ ï ʚʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʦʪʜʘʶʪ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʣʦʞʠʚʰʠʝʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʟʘʣʦʞʠʪʴ 

ʦʩʥʦʚʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʝʨʝʜ ʥʘʰʠʤ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ï ʩʪʘʪʴ ʛʣʦʙʘʣʴʥʳʤ 

ʠʛʨʦʢʦʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʟʜʘʪʴ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʙʨʝʥʜʳ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɺ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʚʠʪʠʷ ɸʇʂ ʈʂ ʥʘ 2017-2021 ʛʦʜʳè, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʠʚʥʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʢʦʥʢʫʨʝʥʪʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ɸʇʂ ʂʘʟʘʭʩʪʘʥʘ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʩʧʦʩʦʙʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʳʩʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʩʝʣʴʩʢʠʤ ʞʠʪʝʣʷʤ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʩʚʦʠʭ ʜʦʭʦʜʦʚ, ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʢʦʧʨʦʜʫʢʮʠʠ ʜʣʷ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʘʛʨʘʨʠʝʚ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʥʦ ʧʦʢʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʤ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʜʣʷ ʥʠʭ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ [1].  

ɺ ʧʦʩʣʘʥʠʠ ɻʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ ʂʘʩʳʤ-ɾʦʤʘʨʪʘ ʊʦʢʘʝʚʘ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ ʦʪ 

02.09.2019 ʛʦʜʘ çʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʜʠʘʣʦʛ ï ʦʩʥʦʚʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʧʨʦʮʚʝʪʘʥʠʷ ʂʘʟʘʭʩʪʘʥʘè, ʙʳʣʦ ʷʨʢʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï ʥʘʰ ʦʩʥʦʚʥʦʡ 

ʨʝʩʫʨʩ, ʥʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʄʳ ʠʤʝʝʤ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʝ ʪʦʣʴʢʦ ʚ 

ʩʪʨʘʥʝ, ʥʦ ʠ ʟʘ ʨʫʙʝʞʦʤ [2].  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ 

ʧʦʯʚʳ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ ʚʳʨʦʩʣʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʩʪʝʥʠʷ 

ʧʦʣʫʯʘʶʪ ʠʟ ʧʦʯʚʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʦʩʪʘ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʏʝʨʝʟ 

                                                           
É ɹʠʛʘʨʘʝʚ ʆ., ʂʦʩʪʘʢʦʚ ɸ., ʊʘʛʘʝʚ ɸ., ʄʘʭʤʘʜʞʘʥʦʚ ʉ. /  

Bigaraev O., Kostakov A., Tagaev A., Makhmadzhanov S., 2021 
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ʨʘʩʪʝʥʠʷ ʜʘʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʫʧʦʪʨʝʙʣʷʝʪ ʠ ʯʝʣʦʚʝʢ, ʘ ʟʥʘʯʠʪ, ʢʘʯʝʩʪʚʦ ʧʦʯʚʳ 

ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʚ ʧʠʱʫ 

ʨʘʩʪʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʩʪʦʷʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ ʚ ʟʝʤʣʝʜʝʣʠʠ ʢʨʘʡʥʝ ʦʧʘʩʥʦ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʠʷʪʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʦʛʘʱʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʭʣʦʧʢʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʠʝʤʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʩʩʠʚʘ ʦʨʦʰʝʥʠʷ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʟʝʤʣʝʜʝʣʠʝ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʧʦʯʚʫ ʠ ʨʝʧʨʦʜʫʢʮʠʶ ʞʠʚʦʪʥʳʭ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʩʝʚʘʭ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʝʨʦʟʝʤʥʦʡ ʧʦʯʚʝ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ 

ʧʨʦʚʝʜʝʥʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ 

ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʙʘʭʯʝʚʦʜʩʪʚʘ.  

ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʝʩʝʥʥʠʤ ʠ ʦʩʝʥʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ 

ʚ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʥʘ ʚʘʨʠʘʥʪʘʭ ʚʥʝʩʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 0-20 ʩʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ (ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ), ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʟʘ ʧʝʨʠʦʜ ʩ ʤʦʤʝʥʪʘ ʟʘʢʣʘʜʢʠ 

ʦʧʳʪʘ (ʚʝʩʥʘ) ʜʦ ʝʛʦ ʦʢʦʥʯʘʥʠʷ (ʦʩʝʥʴ), ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦʩʴ ʩ 0,802 % ʜʦ 0,780 % 

(ʪʘʙʣʠʮʘ). 

ʅʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʥʦʨʤʝ N100P70, ʩʦʭʨʘʥʝʥʦ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʚ ʧʦʯʚʝ ʠ ʩʦʩʪʘʚʠʣʦ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʚ ʩʣʦʝ 0-20 ʩʤ ï 0,862 %, ʯʪʦ 

ʥʘ 0,082 % ʙʦʣʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɺ ʚʘʨʠʘʥʪʝ 4, ʩ ʚʥʝʩʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ï ʙʝʟ 

ʫʜʦʙʨʝʥʠʷ. ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 25 ʪʦʥʥ 

ʥʘʚʦʟʘ ʠ 6,0 ʪʦʥʥ ʥʘʚʦʟʥʦʡ ʞʠʞʠ, ʩʦʩʪʘʚʠʣʦ ʚ 0-20 ʩʣʦʝ ʧʦʯʚʳ ï 0,909 %, ʘ ʢ ʢʦʥʮʫ 

ʚʝʛʝʪʘʮʠʠ ʦʥʦ ʥʝ ʫʤʝʥʴʰʠʣʦʩʴ, ʘ ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ï 0,913 %, ʥʘ ʛʣʫʙʠʥʝ 40-

60 ʩʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʩʥʦʡ ï 0,828 %, ʦʩʝʥʴʶ ï 0,833 % ʠ ʚ 

ʛʦʨʠʟʦʥʪʝ 40-60 ʩʤ 0,531 % ʚʝʩʥʦʡ ʠ 0,536 % ʦʩʝʥʴʶ (ʪʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ 

ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ  

ʫʜʦʙʨʝʥʠʡ ʥʘ ʛʫʤʫʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ, % 

 ̄ ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʉʣʦʡ  

ʧʦʯʚʳ, 

ʩʤ 

ʉʦʜʝʨʞʘʥʠʝ  

ʦʨʛʘʥʠʯʝʩʢʦʛʦ  

ʚʝʱʝʩʪʚʘ , % 

01.04 20.10 

1 ɹʝʟ ʫʜʦʙʨʝʥʠʷ (ʢʦʥʪʨʦʣʴ) 

0-20 

20-40 

40-60 

0,802 

0,780 

0,480 

0,780 

0,726 

0,422 

2 
ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ï N100 P70 

 

0-20 

20-40 

40-60 

0,854 

0,823 

0,506 

0,862 

0,834 

0,502 

3 

20 ʪ/ʛʘ ʥʘʚʦʟʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ +ʧʦʣʠʚ 

ʩ ʥʘʚʦʟʥʦʡ ʞʠʞʝʡ ʠʟ ʨʘʩʯʝʪʘ 4,0 ʪ/ʛʘ 

 

0-20 

20-40 

40-60 

0,902 

0,825 

0,510 

0,910 

0,834 

0,518 

4 

25 ʪ/ʛʘ ʥʘʚʦʟʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ + ʧʦʣʠʚ ʩ ʥʘʚʦʟʥʦʡ 

ʞʠʞʝʡ ʠʟ ʨʘʩʯʝʪʘ 6,0 ʪ/ʛʘ 

 

0-20 

20-40 

40-60 

0,909 

0,828 

0,531 

0,913 

0,833 

0,536 
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40 

 

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 

ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ  

ʫʜʦʙʨʝʥʠʡ ʥʘ ʛʫʤʫʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ, % 

 ̄ ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʉʣʦʡ  

ʧʦʯʚʳ, 

ʩʤ 

ʉʦʜʝʨʞʘʥʠʝ  

ʦʨʛʘʥʠʯʝʩʢʦʛʦ  

ʚʝʱʝʩʪʚʘ , % 

01.04 20.10 

5 

30 ʪ/ʛʘ ʥʘʚʦʟʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ + ʧʦʣʠʚ ʩ ʥʘʚʦʟʥʦʡ 

ʞʠʞʝʡ ʠʟ ʨʘʩʯʝʪʘ 8,0 ʪ/ʛʘ 

 

0-20 

20-40 

40-60 

0,918 

0,833 

0,528 

0,926 

0,842 

0,540 

6 

35 ʪ/ʛʘ ʥʘʚʦʟʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ + ʧʦʣʠʚ ʩ ʥʘʚʦʟʥʦʡ 

ʞʠʞʝʡ ʠʟ ʨʘʩʯʝʪʘ 10 ʪ/ʛʘ 

 

0-20 

20-40 

40-60 

0,930 

0,834 

0,536 

0,966 

0,853 

0,542 

 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 

ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʚʦʟʜʝʣʳʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ. 

ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʥʘʠʙʦʣʝʝ ʜʦʩʪʘʪʦʯʥʳʝ ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʚʘʨʠʘʥʪʝ ï 5, ʛʜʝ ʚʥʝʩʝʥʦ 30 ʪ/ʛʘ ʥʘʚʦʟʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ + ʧʦʣʠʚ ʩ ʥʘʚʦʟʥʦʡ ʞʠʞʝʡ 

ʠʟ ʨʘʩʯʝʪʘ 8,0 ʪ/ʛʘ ʠ ʢʦʥʝʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʦʩʝʥʴʶ ʩʦʩʪʘʚʠʣʦ ʚ ʩʣʦʝ 0-20 ʩʤ 0,926 %, 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʘ 0,146 % ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʷʝʤʳʤ ʚʘʨʠʘʥʪʦʤ. 

ɸ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʚʘʨʠʘʥʪʝ 

6, ʛʜʝ ʚʥʝʩʝʥʦ 35 ʪ/ʛʘ ʥʘʚʦʟʘ ʧʦʜ ʦʩʥʦʚʥʫʶ ʦʙʨʘʙʦʪʢʫ + ʧʦʣʠʚ ʩ ʥʘʚʦʟʥʦʡ ʞʠʞʝʡ ʠʟ ʨʘʩʯʝʪʘ 

10,0 ʪ/ʛʘ ʠ ʢʦʥʝʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʦʩʝʥʴʶ ʩʦʩʪʘʚʠʣʦ ʚ ʩʣʦʝ 0-20 ʩʤ 0,966 %, 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʘ 0,186 % ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʷʝʤʳʤ ʚʘʨʠʘʥʪʦʤ (ʨʠʩʫʥʦʢ). 

ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʩʪʘʙʠʣʠʟʠʨʫʶʪ ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʛʦ ʥʘʢʦʧʣʝʥʠʶ. 

ɼʣʷ ʧʦʯʚʳ ʩ ʙʣʠʟʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʪʦʨʠʯʥʦʤʫ 

ʟʘʩʦʣʝʥʠʶ, ʜʘʥʥʳʝ ʧʨʠʝʤʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʠʪʴ 

ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʙʝʟ ʨʝʟʢʠʭ ʢʦʣʝʙʘʥʠʡ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ. 
 

 
 

 

ʈʠʩ. ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ, % 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʤʦʞʥʦ ʥʝ ʜʦʧʫʩʢʘʪʴ ʩʥʠʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ, ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʦʨʛʘʥʦ-

ʤʝʣʠʦʨʘʥʪʦʚ ʚ ʧʦʯʚʫ. 
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Abstract. The studies were carried out in order to determine the dynamics of changes in the 

content of organic matter in grey-earth soil after plowing two- and three-year-old alfalfa. When 

applying organic fertilizers, it is possible to prevent a decrease in the content of organic matter in 

the soil, this is called effective soil fertility, by introducing nutrient organo-ameliorants into the 

soil. The optimal fertile layer allows you to accumulate more moisture and increase the area of 

active activity of soil microorganisms, the availability of nutrients and agrophysical conditions. 

Keywords: cotton, mineral fertilizers, organic fertilizers, humus. 
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ʋɼʂ 639.371.5 
 

ʆɹʒɽʂʊʓ ʈʓɹʆɺʆɼʉʊɺɸ ɼʃʗ ɺʓʈɸʑʀɺɸʅʀʗ ɺ ɺʆɼʆɽʄɸʍ  

ʉ ʅɸʇʈʗɾɽʅʅʓʄ ɻʀɼʈʆʍʀʄʀʏɽʉʂʀʄ ʈɽɾʀʄʆʄ 
 

 
ɻ.ɽ. ʉʝʨʚʝʪʥʠʢ, ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ  

ʠʥʩʪʠʪʫʪʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ, 

ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ  

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ï ɺʀɾ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʃ.ʂ. ʕʨʥʩʪʘè 

(ʧʦʩʝʣʦʢ ʠʤ. ɺʦʨʦʚʩʢʦʛʦ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʦʙʲʝʢʪʘʤ ʨʳʙʦʚʦʜʩʪʚʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ 

ʚʦʜʦʝʤʘʭ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. ɼʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʝʨʝʙʨʷʥʦʛʦ, ʟʦʣʦʪʦʛʦ ʢʘʨʘʩʝʡ ʠ ʠʭ ʛʠʙʨʠʜʦʚ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʪʘʢʠʭ 

ʚʦʜʦʝʤʦʚ ʷʚʣʷʶʪʩʷ ʟʤʝʝʛʦʣʦʚ ʠ ʣʠʥʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʝʤʳ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ, ʩʝʨʝʙʨʷʥʳʡ ʠ 

ʟʦʣʦʪʦʡ ʢʘʨʘʩʠ, ʛʠʙʨʠʜʳ, ʟʤʝʝʛʦʣʦʚ, ʣʠʥʴ. 

 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʢʠʩʣʳʭ, ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʦʯʚʘʭ, 

ʪʦʨʬʦʚʳʨʘʙʦʪʢʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʥʘʧʨʷʞʝʥʥʳʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ. 

ɿʘʤʦʨʥʳʝ ʷʚʣʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʫʜʦʚʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ. ɺ ʥʘʠʙʦʣʝʝ ʞʘʨʢʦʝ ʚʨʝʤʷ ʛʦʜʘ (ʯʘʱʝ ʚʩʝʛʦ ʚ ʠʶʥʝ, ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʘʚʛʫʩʪʘ) ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʬʠʪʦ-, ʟʦʦʧʣʘʥʢʪʦʥʘ, ʙʝʥʪʦʩʘ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʙʘʢʪʝʨʠʡ), ʫʧʣʦʪʥʝʥʠʝ ʧʦʩʘʜʢʠ ʨʳʙʳ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ, ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʨʤʣʝʥʠʝ ʝʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʢʦʨʤʘʤʠ, ʧʨʠʚʦʜʷʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʨʝʟʢʦʤʫ 

ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ [1, ʩ. 91]. 

ɺ ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʘʭ ʚʦʟʤʦʞʥʳ ʪʦʢʩʠʢʦʟʳ ʠ ʜʘʞʝ ʩʣʫʯʘʠ ʛʠʙʝʣʠ ʨʳʙ, ʢʦʛʜʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʬʦʪʦʩʠʥʪʝʟʘ ʚʦʜʦʨʦʩʣʝʡ ʠ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʩʠʣʴʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜʥʦʡ ʫʛʣʝʢʠʩʣʦʪʳ, ʘ ʨʅ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 10-11. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫ ʨʳʙ ʪʘʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʥʝʟʘʨʘʟʥʘʷ ʬʦʨʤʘ ʞʘʙʝʨʥʦʛʦ 

ʥʝʢʨʦʟʘ ʢʘʨʧʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʫʜʦʚ, ʟʘʧʦʣʥʝʥʥʳʭ ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʩ ʥʠʟʢʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ ʤʘʣʦʡ ʞʝʩʪʢʦʩʪʴʶ [10, ʩ. 7]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʤʤʦʥʠʡʥʳʡ ʘʟʦʪ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪ ʚ ʬʦʨʤʫ ʩʚʦʙʦʜʥʦʛʦ ʘʤʤʠʘʢʘ, ʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʦʜʝ ʩʪʘʥʦʚʠʪʩʷ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʧʨʦʛʥʦʟ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʷʚʣʝʥʠʷ ʧʨʝʜʟʘʤʦʨʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʷ ï ʦʜʥʘ ʠʟ 

ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʳʙʳ. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʦʩʚʦʝʥʠʷ ʪʘʢʠʭ ʫʛʦʜʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ 

ʨʘʟʚʝʜʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʞʠʟʥʝʩʪʦʡʢʦʩʪʴʶ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ, 

ʥʘʠʙʦʣʝʝ ʚʳʥʦʩʣʠʚʳʝ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤʠ ʧʠʱʝʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʨʳʙʳ ï ʟʦʣʦʪʳʝ ʠ 

ʩʝʨʝʙʨʷʥʳʝ ʢʘʨʘʩʠ ï ʠʤʝʶʪ ʥʝʤʘʣʦʝ ʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʜʦʝʤʘʭ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʘʨʘʩʠ ʩʪʘʥʦʚʷʪʩʷ ʦʙʲʝʢʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʚ ʉʠʙʠʨʠ, 

ɹʝʣʦʨʫʩʩʠʠ ʠ ʜʨʫʛʠʭ ʟʦʥʘʭ. 

ʆʜʥʘʢʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʚʦʜʦʝʤʘʭ ʢʘʨʘʩʝʡ, ʷʚʣʷʝʪʩʷ ʠʭ ʙʳʩʪʨʦʝ ʩʦʟʨʝʚʘʥʠʝ ï ʯʘʩʪʦ ʥʘ ʚʪʦʨʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʝʱʝ ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʠʤʠ ʪʦʚʘʨʥʦʡ ʤʘʩʩʳ. 

ʅʝʨʝʩʪ ʠʭ ʚ ʨʳʙʦʚʦʜʥʳʭ ʧʨʫʜʘʭ ʚʝʜʝʪ ʢ ʙʝʩʢʦʥʪʨʦʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʪʥʦʩʪʠ, 
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ʢʨʦʤʝ ʪʦʛʦ, ʟʦʣʦʪʳʝ ʢʘʨʘʩʠ ʪʫʛʦʨʦʩʣʳ. ʇʦʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʩʦʩʪʘʚʣʷʶʪ ʠʭ ʛʠʙʨʠʜʳ, 

ʧʦʣʝʟʥʳʝ ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʳʭ ʢʘʢ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʚʠʜʘʤʠ ʦʢʘʟʳʚʘʶʪʩʷ ʫʩʠʣʝʥʥʳʤʠ. ɺʩʣʝʜʩʪʚʠʝ ʣʝʛʢʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʝʨʝʩʪʘ ʟʦʣʦʪʦʛʦ ʠ 

ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʝʡ ʛʠʙʨʠʜʳ ʩʪʘʥʦʚʷʪʩʷ ʩʘʤʦʨʘʩʩʝʣʷʶʱʝʡʩʷ ʬʦʨʤʦʡ ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ 

ʜʚʫʧʦʣʦʛʦ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ [7, ʩ. 96]. 

ɺ ʦʧʳʪʥʳʭ ʧʨʫʜʘʭ ʠʥʩʪʠʪʫʪʘ, ʢʦʛʜʘ ʛʠʙʨʠʜʳ ʠ ʩʝʨʝʙʨʷʥʳʝ ʢʘʨʘʩʠ ʙʳʣʠ ʜʦʙʘʚʦʯʥʦʡ 

ʨʳʙʦʡ ʢ ʢʘʨʧʫ, ʛʠʙʨʠʜʳ ʨʦʩʣʠ ʣʫʯʰʝ ʩʝʨʝʙʨʷʥʳʭ ʢʘʨʘʩʝʡ: ʩʨʝʜʥʠʡ ʰʪʫʯʥʳʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ 

ʛʠʙʨʠʜʘ ʙʳʣ ʥʘ 27 % ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ (229,7 ʠ 197,0 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), 

ʧʨʠʯʝʤ ʧʦʯʪʠ 60 % ʦʩʦʙʝʡ ʠʤʝʣʠ 200-300 ʛ, ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʠ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ 80 % ʨʳʙ 

ʠʤʝʣʠ ʤʘʩʩʫ 120-200 ʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʫʯʰʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʚʦʜʦʝʤʘ ʛʠʙʨʠʜʳ ʦʪʣʠʯʘʶʪʩʷ ʣʫʯʰʠʤ ʚʳʭʦʜʦʤ ʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʥʘ 7,8-9,1 %. ʃʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʩʘʤʦʢ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ ʩ ʩʘʤʮʘʤʠ ʢʘʨʧʘ. 

ʇʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ ʛʠʙʨʠʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʚʠʜʘʤʠ ʧʨʦʠʩʭʦʜʠʪ 

ʤʝʜʣʝʥʥʝʝ. ʉʨʝʜʠ ʜʚʫʭʣʝʪʢʦʚ ʠʥʜʝʢʩ ʟʨʝʣʦʩʪʠ ʛʦʥʘʜ ʫ ʟʦʣʦʪʦʛʦ ʢʘʨʘʩʷ ʩʦʩʪʘʚʣʷʣ 2,5 %, ʫ 

ʩʝʨʝʙʨʷʥʦʛʦ ï 3,2 %, ʘ ʫ ʛʠʙʨʠʜʘ ï 1,2 %, ʪ.ʝ. ʠʥʜʝʢʩ ʟʨʝʣʦʩʪʠ ʛʠʙʨʠʜʘ ʚ 2-3 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʫ 

ʠʩʭʦʜʥʳʭ ʚʠʜʦʚ [7, ʩ. 97]. 

ʆʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ ʚ ʧʨʫʜʦʚʦʤ ʨʳʙʦʚʦʜʩʪʚʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʦʥ ʩʧʦʩʦʙʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʝ-ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ (Aphanizomenon ʠ Microcystis), 

ʢʦʪʦʨʳʝ ʥʘʨʷʜʫ ʩ ʧʨʦʪʦʢʦʢʢʦʚʳʤʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ ʫʜʦʙʨʝʥʠʠ ʧʨʫʜʦʚ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʧʠʪʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʦʣʴ ʚʳʩʦʢʫʶ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʢʘʨʧʦʤ ʠ ʜʨʫʛʠʤʠ ʨʳʙʘʤʠ [9, ʩ. 37]. 

ʉʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʨʳʙ ʦʜʥʦʡ ʠʥʪʝʨʝʩʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ: ʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʚʦʜʦʝʤʘʭ ʩʦʦʪʥʦʰʝʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʚ ʥʝʨʝʩʪʦʚʳʭ 

ʧʦʧʫʣʷʮʠʷʭ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ, ʘ ʚ ʚʦʜʦʝʤʘʭ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʦʷʪ ʧʦʯʪʠ ʠʟ ʦʜʥʠʭ ʩʘʤʦʢ. ʈʘʟʤʥʦʞʝʥʠʝ ʚ ʪʘʢʠʭ ʦʜʥʦʧʦʣʳʭ ʧʦʧʫʣʷʮʠʷʭ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʯʘʩʪʠʠ ʩʘʤʮʦʚ ʜʨʫʛʠʭ ʚʠʜʦʚ: ʟʦʣʦʪʦʛʦ ʢʘʨʘʩʷ, ʢʘʨʧʘ, ʣʠʥʷ. ʇʦʪʦʤʩʪʚʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʣʴʢʦ ʩʘʤʢʘʤʠ ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʷʚʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʠʥʦʛʝʥʝʟʘ: ʩʧʝʨʤʘʪʦʟʦʠʜʳ, ʧʨʦʥʠʢʘʷ ʚ ʷʡʮʝʢʣʝʪʢʫ, ʘʢʪʠʚʠʨʫʶʪ ʝʝ, 

ʥʦ ʚ ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʟʤʘ ʤʫʞʩʢʠʝ ʭʨʦʤʦʩʦʤʳ ʥʝ ʫʯʘʩʪʚʫʶʪ. ʇʨʠ ʫʭʫʜʰʝʥʠʠ ʫʩʣʦʚʠʡ 

ʦʙʠʪʘʥʠʷ ʚ ʪʘʢʠʭ ʧʦʧʫʣʷʮʠʷʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʩʘʤʮʦʚ [2, ʩ. 20]. 

ʋʢʘʞʝʤ, ʯʪʦ ʚ ʚʦʜʦʝʤʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦʩʣʝ ʜʦʙʳʯʠ ʪʦʨʬʘ, ʚ ʧʦʩʝʣʢʝ ʠʤ. 

ɺʦʨʦʚʩʢʦʛʦ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʜʘʥʥʳʤ ʨʳʙʦʣʦʚʦʚ-ʣʶʙʠʪʝʣʝʡ ʚ ʧʦʧʫʣʷʮʠʠ ʩʝʨʝʙʨʷʥʦʛʦ 

ʢʘʨʘʩʷ ʧʨʝʦʙʣʘʜʘʶʪ ʩʘʤʢʠ, ʩʘʤʮʳ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʝʩʷʪʠ ʧʨʦʮʝʥʪʦʚ. 

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʢ ʢʘʨʧʫ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʦʙʘʚʦʯʥʫʶ ʧʦʩʘʜʢʫ 

ʩʝʨʝʙʨʷʥʦʛʦ ʢʘʨʘʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʚʳʰʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 

20 %. ʂ ʢʘʨʧʫ-ʛʦʜʦʚʠʢʫ ʧʦʜʩʘʞʠʚʘʶʪ ʢʘʢ ʛʦʜʦʚʠʢʦʚ, ʪʘʢ ʠ ʜʚʫʭʛʦʜʦʚʠʢʦʚ ʩʝʨʝʙʨʷʥʦʛʦ 

ʢʘʨʘʩʷ, ʝʩʣʠ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʣʦʚʦʟʨʝʣʳʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʨʝʩʪʫ ʠ 

ʧʝʨʝʩʝʣʝʥʠʶ ʥʘʛʫʣʴʥʳʭ ʧʨʫʜʦʚ [5, ʩ. 119]. 

ʉ.ʄ. ɼʦʨʦʭʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ [4, ʩ. 145] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʠ ʟʘʩʝʣʝʥʥʳʭ 

ʩʦʨʥʦʡ ʨʳʙʦʡ ʧʨʫʜʘʭ, ʦʟʝʨʘʭ ʠ ʜʨʫʛʠʭ ʚʦʜʦʝʤʘʭ ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʦʙʲʝʢʪ ʨʘʟʚʝʜʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʤʝʝʛʦʣʦʚ. 

ɿʤʝʝʛʦʣʦʚ ï ʭʠʱʥʘʷ ʧʨʝʩʥʦʚʦʜʥʘʷ ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʨʳʙʘ, ʦʪʣʠʯʘʝʪʩʷ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ 

ʠ ʠʤʝʝʪ ʤʷʩʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ɼʳʰʠʪ ʢʘʢ ʟʘ ʩʯʝʪ ʢʠʩʣʦʨʦʜʘ, ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ, ʪʘʢ ʠ 

ʟʘ ʩʯʝʪ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʜʣʷ ʜʳʭʘʥʠʷ ʢʦʪʦʨʳʤ ʠʤʝʝʪ ʥʘʜʞʘʙʝʨʥʳʡ ʦʨʛʘʥ. 

ʉʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʚʦʜʥʦʛʦ ʜʳʭʘʥʠʷ ʞʘʙʨʘʤʠ ʟʤʝʝʛʦʣʦʚ ʥʝ ʤʦʞʝʪ. ʇʠʪʘʝʪʩʷ ʚ 

ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʢʦʦʙʨʘʟʥʳʤʠ ʠ ʥʘʩʝʢʦʤʳʤʠ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʚʩʝ 

ʙʦʣʴʰʝ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʳʙʥʫʶ ʧʠʱʫ, ʘ ʢʨʫʧʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʧʠʪʘʶʪʩʷ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʨʳʙʦʡ ʠ ʣʷʛʫʰʢʘʤʠ. ʇʦʣʦʚʦʟʨʝʣʦʩʪʠ ʜʦʩʪʠʛʘʶʪ ʥʘ ʪʨʝʪʴʝʤ ʛʦʜʫ ʞʠʟʥʠ ʧʨʠ ʜʣʠʥʝ ʪʝʣʘ ʦʢʦʣʦ 

30 ʩʤ. ʇʣʦʜʦʚʠʪʦʩʪʴ ʘʤʫʨʩʢʦʛʦ ʟʤʝʝʛʦʣʦʚʘ ʦʢʦʣʦ 50 ʪʳʩʷʯ ʠʢʨʠʥʦʢ. ʅʝʨʝʩʪʠʪʩʷ ʚ ʠʶʥʝ-

ʠʶʣʝ. ʀʢʨʘ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʘʷ, ʦʢʦʣʦ 2 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʫʩʪʨʦʝʥʥʳʝ ʛʥʝʟʜʘ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʧʨʠʢʣʝʠʚʘʝʪʩʷ ʢ ʩʪʝʥʢʘʤ. ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 
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ʧʨʠ 25 Üʉ ʦʢʦʣʦ 45 ʯʘʩʦʚ. ɾʝʣʪʦʢ ʨʘʩʩʘʩʳʚʘʝʪʩʷ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʣʠʯʠʥʢʦʡ ʦʢʦʣʦ 8 ʤʤ ʜʣʠʥʳ. 

ɻʥʝʟʜʦ ʦʭʨʘʥʷʝʪʩʷ ʩʘʤʮʦʤ. ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʛʥʝʟʜʘ ʤʦʣʦʜʴ ʪʘʢʞʝ ʦʭʨʘʥʷʝʪʩʷ 

ʩʘʤʮʦʤ, ʢʦʪʦʨʳʡ ʧʣʘʚʘʝʪ ʚ ʦʢʨʫʞʝʥʠʠ ʩʚʦʝʛʦ ʧʦʪʦʤʩʪʚʘ. 

ɺ ʚʦʜʦʝʤʘʭ ʩ ʥʘʧʨʷʞʝʥʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʠʟ-ʟʘ ʩʚʦʝʡ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʠ 

ʠ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʢʠʩʣʦʨʦʜʫ ʤʦʞʝʪ ʚʳʨʘʱʠʚʘʪʴʩʷ ʣʠʥʴ. ʆʙ ʵʪʦʤ ʧʝʨʩʧʝʢʪʠʚʥʦʤ 

ʦʙʲʝʢʪʝ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʤʳ ʛʦʚʦʨʠʣʠ ʚ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʘʭ [8, ʩ. 62]. 

ʃʠʥʴ ï ʪʝʧʣʦʣʶʙʠʚʘʷ ʨʳʙʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʢʘʨʧʦʚʳʭ. ɽʛʦ ʪʝʣʦ ʪʦʣʩʪʦʝ ʠ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʝ. ʆʙʱʘʷ ʦʢʨʘʩʢʘ ï ʦʪ ʞʝʣʪʦ-ʟʝʣʝʥʦʡ ʜʦ ʙʫʨʦʡ, ʚʳʥʫʪʳʡ ʠʟ ʚʦʜʳ ʦʥ ʤʝʥʷʝʪ 

ʮʚʝʪ ï ʣʠʥʷʝʪ. ʏʝʰʫʷ ʫ ʣʠʥʷ ʦʯʝʥʴ ʤʝʣʢʘʷ, ʧʦʛʨʫʞʝʥʘ ʚ ʢʦʞʫ ʠ ʧʦʢʨʳʪʘ ʪʦʣʩʪʳʤ ʩʣʦʝʤ 

ʛʫʩʪʦʡ ʠ ʧʨʦʟʨʘʯʥʦʡ ʩʣʠʟʠ, ʢʦʪʦʨʘʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʟʜʫʭʘ ʪʝʤʥʝʝʪ, ʟʘʪʝʤ ʪʚʝʨʜʝʝʪ ʠ 

ʦʪʚʘʣʠʚʘʝʪʩʷ, ʦʩʪʘʚʣʷʷ ʙʦʣʴʰʠʝ ʞʝʣʪʳʝ ʧʷʪʥʘ [5, ʩ. 117]. ʈʦʪ ʢʦʥʝʯʥʳʡ, ʥʝʙʦʣʴʰʦʡ; ʚ ʫʛʣʘʭ 

ʨʪʘ ï ʧʦ ʦʜʥʦʤʫ ʫʩʠʢʫ. ɻʣʘʟʘ ʤʘʣʝʥʴʢʠʝ, ʨʘʜʫʞʠʥʘ ʠʭ ʚʩʝʛʜʘ ʢʨʘʩʥʘʷ. 

ʃʠʥʴ ʨʳʙʘ ʚʷʣʘʷ ʠ ʣʝʥʠʚʘʷ, ʝʛʦ ʜʚʠʞʝʥʠʷ ʦʯʝʥʴ ʤʝʜʣʠʪʝʣʴʥʳʝ. ɹʦʣʴʰʝʡ ʯʘʩʪʴʶ ʦʥ 

ʞʠʚʝʪ ʦʩʝʜʣʦ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ ʚʦʜʦʝʤʘ, ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʦʯʥʦʡ ʨʳʙʦʡ ʢ 

ʢʘʨʧʫ ʠ ʜʨ. ʠ ʚʳʨʘʱʠʚʘʝʪʩʷ ʜʦ ʩʪʦʣʦʚʳʭ ʨʘʟʤʝʨʦʚ ʟʘ 4 ʛʦʜʘ. 

ʃʠʥʴ ï ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʨʘʟʚʝʜʝʥʠʷ ʠ ʟʘʨʳʙʣʝʥʠʷ ʚʦʜʦʝʤʦʚ. ʆʥ ʥʝʧʨʠʭʦʪʣʠʚ, 

ʥʝʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ, ʤʦʞʝʪ ʞʠʪʴ ʚ ʚʦʜʦʝʤʘʭ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʠʩʣʦʨʦʜʘ (ʜʦ 0,3 ʤʣ/ʣ), ʩʠʣʴʥʦ ʟʘʠʣʝʥʥʳʤ ʜʥʦʤ ʠ ʢʠʩʣʦʡ ʚʦʜʦʡ, ʧʝʨʝʥʦʩʷ ʩʥʠʞʝʥʠʝ ʨʅ ʜʦ 5  

[3, ʩʪʨ. 24]. ʆʩʦʙʳʤ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʣʠʥʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʳʩʦʢʘʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ. 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʥʠʞʝ +10 Áʉ ʦʥ ʟʘʣʝʛʘʝʪ ʚ ʠʣ, ʚ ʢʦʪʦʨʦʤ ʠ ʟʠʤʫʝʪ [6, ʩ. 56; 8, ʩ. 62]. 

ʃʠʥʴ ʨʳʙʘ ʪʫʛʦʨʦʩʣʘʷ. ʇʦʪʝʥʮʠʘʣ ʨʦʩʪʘ ʝʛʦ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʳʙ ʠ ʜʣʷ 

ʪʦʚʘʨʥʦʡ ʤʘʩʩʳ ʟʘʯʘʩʪʫʶ ʥʝʦʙʭʦʜʠʤʦ 3-4 ʛʦʜʘ. ʊʝʤʧʳ ʨʦʩʪʘ ʣʠʥʷ ʟʘʚʠʩʷʪ ʦʪ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ, 

ʧʦʣʘ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. ʃʠʥʴ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʜʦʩʪʠʛʘʝʪ ʚʝʩʘ 5-8 ʛ, ʥʘ ʚʪʦʨʦʤ ï ʥʝ ʙʦʣʝʝ  

80 ʛ, ʥʘ ʪʨʝʪʴʝʤ ï ʜʦ 200 ʛ. 

ʇʦʣʦʚʦʡ ʜʝʤʦʨʬʠʟʤ ʫ ʣʠʥʷ ʷʨʢʦ ʚʳʨʘʞʝʥ. ʉʘʤʮʳ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠ ʣʝʛʯʝ ʩʘʤʦʢ, 

ʙʦʣʝʝ ʠʟʷʱʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʘʤʮʦʚ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʙʨʶʰʥʳʝ ʧʣʘʚʥʠʢʠ, ʧʦʤʦʛʘʶʱʠʝ 

ʦʩʝʤʝʥʝʥʠʶ ʠʢʨʳ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʥʝʨʝʩʪʝ ʠ ʩʠʣʴʥʦ ʤʝʰʘʶʱʠʝ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʟʷʪʠʠ 

ʤʦʣʦʢ, ʪ.ʢ. ʟʘʢʨʳʚʘʶʪ ʛʝʥʠʪʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʝʨʤʳ ʥʘʜʦ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʯʠʩʪʦʡ, ʩʪʝʨʠʣʴʥʦʡ, ʩʫʭʦʡ ʧʠʧʝʪʢʦʡ ʩ ʩʠʣʴʥʦ ʦʪʪʷʥʫʪʳʤ ʠ 

ʦʧʣʘʚʣʝʥʥʳʤ ʢʦʥʮʦʤ. 

ʇʦʣʦʚʘʷ ʟʨʝʣʦʩʪʴ ʫ ʩʘʤʮʦʚ ʥʘʩʪʫʧʘʝʪ ʚ 2-3-ʭʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ, ʫ ʩʘʤʦʢ ʥʘ ʛʦʜ ʧʦʟʞʝ. ʂ 

ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 11-20 ʠ 18-20 ʩʤ ʜʣʠʥʳ ʠ 100-125 ʛ ʚʝʩʘ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʛʥʝʟʜʦʚʦʡ ʤʝʪʦʜ ʨʘʟʚʝʜʝʥʠʷ. ɼʣʷ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʥʝʨʝʩʪʦʚʳʡ ʧʨʫʜ ʩʘʞʘʶʪ ʦʜʥʫ ʩʘʤʢʫ ʠ ʜʚʫʭ ʩʘʤʮʦʚ ʠʣʠ ʛʨʫʧʧʦʡ ï ʥʝʩʢʦʣʴʢʦ 

ʛʥʝʟʜ ʚʤʝʩʪʝ. 

ɼʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʦʟʨʝʚʘʥʠʷ ʩʘʤʦʢ ʣʠʥʷ, ʥʘʧʨʠʤʝʨ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʪʝʢʫʱʠʭ 

ʩʘʤʦʢ ʫʞʝ ʯʝʨʝʟ 8 ʯʘʩʦʚ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʩʧʝʥʟʠʶ ʛʠʧʦʬʠʟʘ ʣʝʱʘ: 0,4 ʤʛ ʚʝʱʝʩʪʚʘ ʚ 

0,2 ʤʣ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ 1 ʢʛ ʤʘʩʩʳ. ʊʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʧʦʬʠʟ ʢʘʨʧʘ. 

ʅʝʨʝʩʪ ʧʨʦʠʩʭʦʜʠʪ ʩ ʤʘʷ ʧʦ ʠʶʣʴ ʩ ʫʯʝʪʦʤ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ  

19-20 Áʉ. ʉʘʤʢʘ ʤʝʯʝʪ ʠʢʨʫ ʥʝ ʩʨʘʟʫ, ʘ ʦʪʜʝʣʴʥʳʤʠ ʧʦʨʮʠʷʤʠ, ʩ ʧʨʦʤʝʞʫʪʢʘʤʠ ʚ 14 ʜʥʝʡ, 

ʧʨʠ ʵʪʦʤ ʤʦʣʦʜʴ ʦʪ 2-ʡ ʠ ʦʩʦʙʝʥʥʦ ʦʪ 3-ʡ ʧʦʨʮʠʠ ʠʢʨʳ ʥʝ ʫʩʧʝʚʘʝʪ ʢ ʦʩʝʥʠ ʚʳʨʘʩʪʠ ʜʦ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʝʩʘ, ʠ ʧʦʵʪʦʤʫ ʝʸ ʪʨʫʜʥʝʝ ʦʙʣʘʚʣʠʚʘʪʴ ʠʟ ʚʳʨʦʩʪʥʳʭ ʧʨʫʜʦʚ. ʇʦʵʪʦʤʫ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʣʴʢʦ ʤʦʣʦʜʴ ʦʪ ʧʝʨʚʦʛʦ ʥʝʨʝʩʪʘ, ʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʩʣʝ ʥʝʛʦ ʦʪʩʘʞʠʚʘʶʪ ʠʟ ʥʝʨʝʩʪʦʚʦʛʦ ʧʨʫʜʘ. 

ʇʣʦʜʦʚʠʪʦʩʪʴ ʣʠʥʷ ʚʳʩʦʢʘʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ, ʨʘʟʤʝʨʘ ʠ ʫʩʣʦʚʠʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʘʤʢʘ ʜʘʝʪ ʦʪ 280 ʜʦ 827 ʪʳʩ. ʠʢʨʠʥʦʢ. ʀʢʨʘ ʣʠʥʷ ʤʝʣʢʘʷ ʜʦ 1 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, 

ʞʝʣʪʦʚʘʪʘʷ, ʩʠʣʴʥʦ ʢʣʝʡʢʘʷ, ʧʨʠʣʠʧʘʝʪ ʢ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʨʜʝʩʪʝ, ʘ ʪʘʢʞʝ 

ʩʪʝʙʣʷʤ ʠ ʣʠʩʪʴʷʤ ʨʦʛʦʟʘ, ʢʘʤʳʰʘ, ʯʘʩʪʫʭʠ, ʢʫʚʰʠʥʢʠ). ʊʝʨʷʝʪ ʢʣʝʡʢʦʩʪʴ ʯʝʨʝʟ 35 ʯʘʩʦʚ 

ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʧʨʠ ʟʘʢʣʘʜʢʝ ʚ ʵʤʙʨʠʦʥʝ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ. ʀʢʨʘ, ʦʪʢʣʝʠʚʰʘʷʩʷ ʦʪ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʜʥʝ ʧʨʫʜʘ. ʏʝʨʝʟ 5-10 ʜʥʝʡ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 20-22 Áʉ, 

ʠʟ ʠʢʨʠʥʢʠ ʚʳʢʣʝʚʳʚʘʝʪʩʷ ʣʠʯʠʥʢʘ ʩ ʞʸʣʯʥʳʤ ʧʫʟʳʨʝʤ ʥʘ ʙʨʶʰʢʝ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʛʦ ʦʥʘ ʠ 
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ʧʠʪʘʝʪʩʷ, ʠ ʢʦʪʦʨʳʡ ʨʘʩʩʘʩʳʚʘʝʪʩʷ ʯʝʨʝʟ 2-3 ʜʥʷ, ʧʦʩʣʝ ʯʝʛʦ ʣʠʯʠʥʢʘ, ʩʪʘʚʰʘʷ ʤʘʣʴʢʦʤ, 

ʧʝʨʝʭʦʜʠʪ ʢ ʦʙʳʯʥʦʤʫ ʧʠʪʘʥʠʶ, ʯʘʱʝ ʚʩʝʛʦ ʧʣʘʥʢʪʦʥʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ (ʤʝʣʢʠʤʠ ʨʘʯʢʘʤʠ ʠ 

ʜʨ.). ʋʞʝ ʚ ʚʦʟʨʘʩʪʝ 8 ʜʥʝʡ ʤʦʣʦʜʴ ʣʠʥʷ ʤʦʞʝʪ ʧʠʪʘʪʴʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʢʦʨʤʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʣʠʯʠʥʦʢ ʢʘʨʧʘ. ʅʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ ʣʠʥʴ ʧʠʪʘʝʪʩʷ ʩʥʘʯʘʣʘ 

ʟʦʦʧʣʘʥʢʪʦʥʦʤ (Daphnia, Ceriodaphnia, Bosmina, Chydorus, ʉyclops, Diaptomus ʠ ʜʨ.). 

ɼʦʩʪʠʛʥʫʚ ʜʣʠʥʳ 16-17 ʠ ʜʘʞʝ 11-12 ʤʤ, ʥʘʯʠʥʘʝʪ ʧʦʪʨʝʙʣʷʪʴ Chaoborus, ʘ ʠʟ ʜʦʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ. ɺʟʨʦʩʣʳʡ ʣʠʥʴ ʧʠʪʘʝʪʩʷ ʯʝʨʚʷʤʠ, ʤʦʣʣʶʩʢʘʤʠ, ʦʩʦʙʝʥʥʦ 

ʛʦʨʦʰʠʥʢʦʡ, ʣʠʯʠʥʢʘʤʠ ʥʘʩʝʢʦʤʳʭ, ʨʘʢʦʦʙʨʘʟʥʳʭ, ʘ ʪʘʢʞʝ ʤʦʣʦʜʳʤʠ ʧʦʙʝʛʘʤʠ ʨʘʩʪʝʥʠʡ ʠ 

ʚʦʜʦʨʦʩʣʝʡ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʫʩʠʣʝʥʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 20-30 Áʉ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʦʜʠ ʦʪ çʜʠʢʦʛʦè ʥʝʨʝʩʪʘ ʠʤʝʝʪ ʨʷʜ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ï 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʨʦʩʪʘ ʤʦʣʦʜʠ (ʙʦʣʴʰʠʥʩʪʚʦ ʤʦʣʦʜʠ ʜʘʝʪ ʤʝʣʢʠʭ, ʦʩʣʘʙʣʝʥʥʳʭ 

ʩʝʛʦʣʝʪʦʢ). ɺʳʞʠʚʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ ʣʠʥʷ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 6-8 % ʠʟ-ʟʘ 

ʭʠʱʥʠʯʝʩʪʚʘ ʢʨʫʧʥʦʛʦ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʣʠʯʠʥʦʢ ʥʘʩʝʢʦʤʳʭ, ʨʝʧʪʠʣʠʡ, ʣʷʛʫʰʝʢ ʠ ʢʨʫʧʥʳʭ 

ʨʳʙ. 

ʉʝʛʦʣʝʪʢʠ ʣʠʥʷ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪ ʟʠʤʦʚʘʥʠʝ ʚ ʩʘʜʢʘʭ, ʦʩʦʙʝʥʥʦ ʠʟ ʠʚʦʚʳʭ ʧʨʫʪʴʝʚ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʟʠʤʦʚʘʣʴʥʠʢʘʭ, ʚ ʧʨʦʪʦʯʥʳʭ ʛʦʣʦʚʥʳʭ ʧʨʫʜʘʭ ʠ ʨʝʢʝ ʠʟ ʨʘʩʯʝʪʘ 10 ʰʪʫʢ 

ʥʘ ʢʘʞʜʳʡ ʣʠʪʨ ʚʦʜʳ ʠʣʠ ʜʦ 10 ʪʳʩ.ʰʪ. ʥʘ 1 ʤ
3
 ʦʙʲʝʤʘ ʩʘʜʢʘ. ɼʣʷ ʜʚʫʭʣʝʪʥʝʛʦ ʣʠʥʷ ï ʠʟ 

ʨʘʩʯʝʪʘ ʩʦʦʪʥʦʰʝʥʠʷ ʚʝʩʘ ʨʳʙʳ ʢ ʚʝʩʫ ʚʦʜʳ 1:20 ʠʣʠ 700-800 ʰʪ. ʥʘ 1 ʤ
3
 ʦʙʲʝʤʘ ʚʦʜʳ ʚ 

ʩʘʜʢʝ. ɺ ʟʠʤʦʚʘʣʴʥʳʝ ʧʨʫʜʳ ʤʦʞʥʦ ʩʘʞʘʪʴ ʜʦ 400-500 ʪʳʩ. ʜʚʫʭʣʝʪʢʦʚ ʥʘ 1 ʛʘ ʧʣʦʱʘʜʠ. 

ʃʠʥʴ ʧʫʛʣʠʚ, ʙʦʠʪʩʷ ʰʫʤʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʧʫʩʢʝ ʚʦʜʳ ʠʟ ʧʨʫʜʦʚ, ʢʦʛʜʘ ʦʥ 

ʨʘʩʩʝʠʚʘʝʪʩʷ ʧʦ ʚʦʜʦʝʤʫ ʠ ʟʘʨʳʚʘʝʪʩʷ ʚ ʠʣ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʣʘʜʰʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ: ʤʘʣʴʢʦʚ, ʩʝʛʦʣʝʪʢʦʚ, ʛʦʜʦʚʠʢʦʚ ʩʧʫʩʢʘʪʴ ʚʦʜʫ ʠʟ ʧʨʫʜʦʚ ʧʦʩʪʝʧʝʥʥʦ, 

ʤʝʜʣʝʥʥʦ ʙʝʟ ʰʫʤʘ, ʣʫʯʰʝ ʚʩʝʛʦ ʥʦʯʴʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʢʦʧʣʝʥʠʶ ʣʠʥʷ ʩʙʦʨʥʳʭ ʢʘʥʘʚʘʭ ʠ 

ʨʳʙʥʦʡ ʷʤʝ ʠ ʦʙʣʝʛʯʘʝʪ ʠʭ ʦʙʣʦʚ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʩʪʦʣʦʚʦʛʦ ʣʠʥʷ ʚ ʧʨʫʜʘʭ (ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ 50-100 ʢʛ/ʛʘ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʨʘʱʠʚʘʥʠʝʤ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʢʦʨʤʝ ʜʘʝʪ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ: ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʫʶ ʰʪʫʯʥʫʶ ʤʘʩʩʫ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʤ 

ʦʪʭʦʜʝ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʪʦʣʦʚʦʛʦ ʣʠʥʷ ʚ 

ʤʦʥʦʢʫʣʴʪʫʨʝ ʧʦ ʚʳʭʦʜʫ ʠ ʦʙʱʝʤʫ ʧʨʠʨʦʩʪʫ ʧʨʦʜʫʢʮʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʢʫʣʴʪʫʨʦʡ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʝʥ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʩʨʝʜʥʝʡ ʰʪʫʯʥʦʡ ʤʘʩʩʝ ʣʠʥʷ. ʇʦ ʤʥʝʥʠʶ 

ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ [6, ʩ. 56], ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ ʩʪʦʣʦʚʦʛʦ 

ʣʠʥʷ (ʢʘʢ ʜʦʙʘʚʦʯʥʦʡ ʨʳʙʳ ʢ ʢʘʨʧʫ) ʚ ʧʨʫʜʘʭ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʝ ʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʨʥʦʚʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʜʝʘʣʴʥʳʤ ʩʯʠʪʘʶʪ ʚʳʨʘʱʠʚʘʥʠʝ ʝʛʦ ʚ ʙʠʢʫʣʴʪʫʨʝ 

ʩ ʩʦʤʦʤ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʠʣʠ ʬʦʨʝʣʴʶ. ʉʧʦʩʦʙʥʦʩʪʴ ʣʠʥʷ ʟʘʨʳʚʘʪʴʩʷ ʚ ʠʣ, ʚ ʧʦʠʩʢʘʭ ʧʠʱʠ, 

ʛʣʫʙʞʝ ʢʘʨʧʘ ʠ ʦʜʠʥʘʢʦʚʦʝ ʧʠʪʘʥʠʝ ʩ ʢʘʨʧʦʤ ʠ ʩʘʟʘʥʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʫʜʦʚ ʧʨʠ ʠʭ ʩʦʚʤʝʩʪʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ 20 %. ʇʨʠ ʵʪʦʤ ʣʠʥʷ 

ʧʦʜʩʘʞʠʚʘʶʪ ʚ ʜʚʫʭʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʧʨʠ ʰʪʫʯʥʦʤ ʚʝʩʝ 50-70 ʛ ʢ ʢʘʨʧʫ-ʛʦʜʦʚʠʢʫ. ʊʘʢʞʝ 

ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʚʳʨʘʱʠʚʘʥʠʝ ʣʠʥʷ ʩ ʨʝʯʥʳʤ ʨʘʢʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʦʜʠ ʣʠʥʷ, 

ʧʦʣʫʯʘʝʤʦʡ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʣʠʥʷ. ʂʘʢ ʧʦʚʳʰʝʥʥʘʷ, ʪʘʢ ʠ 

ʙʦʣʝʝ ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʧʨʠʨʦʩʪʫ ʤʘʩʩʳ ʠ 

ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʂʝʥʠʛʩʚʘʨʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ ʩʝʛʦʣʝʪʦʢ ʣʠʥʷ ʷʚʣʷʝʪʩʷ ʚ ʧʨʫʜʘʭ ʙʝʟ ʢʦʨʤʣʝʥʠʷ ï 

50000 ʰʪ./ʛʘ, ʩ ʢʦʨʤʣʝʥʠʝʤ ï 70000 ʰʪ./ʛʘ, ʩ ʚʳʭʦʜʦʤ 328 ʠ 371 ʢʛ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴʶ 58,6 ʠ 80,3 %. 
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ʋɼʂ 338.23 
 

ʈɽɸʃʀɿɸʎʀʗ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ ʇʈʆɻʈɸʄʄ  

ʇʈʀɺʃɽʏɽʅʀʗ ɺʅɽʐʅʀʍ ʊʈʋɼʆɺʓʍ ʈɽʉʋʈʉʆɺ*  
 

 
ɺ.ʉ. ʉʘʟʠʥ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʘʩʧʠʨʘʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ"  

"ɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠ" (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʧʨʦʙʣʝʤʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʝʰʥʠʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʳ 

ʈʦʩʩʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʤʠʛʨʘʮʠʦʥʥʳʤ ʦʪʪʦʢʦʤ ʠʤʝʝʪʩʷ ʥʠʟʢʘʷ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʛʨʘʤʤ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʭʚʘʪʢʠ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʉ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʘʭ ʠ ʥʘʣʠʯʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ʤʝʨ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʩʠʩʪʝʤʳ ʧʨʠʚʣʝʯʝʥʠʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʳ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʥʘʠʙʦʣʴʰʫʶ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʘʥʥʳʭ ʨʝʩʫʨʩʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʤʠʛʨʘʮʠʦʥʥʳʝ 

ʫʩʣʫʛʠ, ʧʦʩʨʝʜʥʠʯʝʩʪʚʦ, ʩʫʙʲʝʢʪʳ ʤʠʛʨʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. 

 

ʌʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʠʩʩʣʝʜʦʚʘʥʳ ʜʦʩʪʘʪʦʯʥʦ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ, ʦʜʥʘʢʦ ʥʝ ʠʩʩʣʝʜʫʝʪʩʷ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ, ʚʳʟʳʚʘʶʱʠʡ ʧʦʜʚʠʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, 

ï ʤʠʛʨʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʆʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʤʠʛʨʘʥʪʦʚ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʥʝ ʜʦʩʪʠʛʘʶʪ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʣʠʙʦ ʥʝ 

ʦʪʚʝʯʘʶʪ ʨʝʘʣʠʷʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʵʪʠʭ ʧʨʦʛʨʘʤʤʘʭ. 

ʇʨʦʮʝʩʩʳ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ʚʣʠʷʶʪ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʄʠʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʦʚʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʤʠʛʨʘʮʠʠ ʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʈʦʩʩʠʠ. ɺ ʩʚʷʟʠ ʩ 

ʧʨʦʙʣʝʤʦʡ ʥʝʭʚʘʪʢʠ ʨʘʙʦʯʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʬʝʨʘʭ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʤʝʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʠʣʠʩʴ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʜʨʦʚ ʚ 

ʨʝʛʠʦʥʳ ʠ ʠʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʉʪʨʘʪʝʛʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ 

ʦʧʨʝʜʝʣʷʝʪ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

çʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʝ ʠ ʢʘʯʝʩʪʚʝ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳè. ɺ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʢʘʟʳʚʘʝʪʩʷ, 

ʯʪʦ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʵʢʦʥʦʤʠʢʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ. 
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