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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ N-ʘʮʠʣʠʨʦʚʘʥʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʘʤʠʜʘ ʬʝʥʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ ʠʟʫʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʳʭʦʜʘʤʠ 

ʧʨʦʜʫʢʪʦʚ ʠ ʧʨʠʨʦʜʦʡ ʘʮʠʣʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ. ʈʝʘʢʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ, 

ʜʦʙʘʚʣʷʷ ʢ ʩʫʙʩʪʘʥʮʠʠ ʘʥʛʠʜʨʠʜʳ ʢʠʩʣʦʪ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʜʣʠʥʦʡ ʠ ʨʘʟʚʝʪʚʣʝʥʥʦʩʪʴʶ 

ʫʛʣʝʨʦʜʥʦʡ ʮʝʧʠ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʢʘʢ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʢʘʢ ʠʩʭʦʜʥʳʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ 

ʧʠʨʠʤʠʜʠʥ-4(1)-ʦʥʘ.  
 

Abstract. The aim of this study is the synthesis of N-acylated derivatives of phenylacetic acid 

amide and the investigation of the correlation between product yields and the nature of the acylating 

agent. The reaction was carried out in an acidic environment, adding acid anhydrides to the 

substance, which differ in the length and branching of the carbon chain. The resulting products are 

of considerable interest both as biologically active compounds and as starting materials for the 

preparation of pyrimidin-4(1)-one derivatives. 
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ʨʘʩʯʝʪʳ. 
 

Keywords: phenylacetic acid amide, N-acylation, thermodynamic computations. 
 

ɺʚʝʜʝʥʠʝ 

ʀʟʚʝʩʪʥʳ 4-ʦʢʩʦʧʠʨʠʤʠʜʠʥʳ, ʦʙʣʘʜʘʶʱʠʝ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʢʘʢ ʮʝʨʝʙʨʦʧʨʦʪʝʢʪʦʨʥʘʷ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ, ʘʢʪʦʧʨʦʪʝʢʪʦʨʥʘʷ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ, 

ʵʥʜʦʪʝʣʠʦʧʨʦʪʝʢʪʦʨʥʘʷ, ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʘʷ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ [1ï3]. ʊʘʢʦʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʜʝʡʩʪʚʠʷ ʦʙʲʷʩʥʷʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʠʥʪʝʟʘ ʩʫʣʴʬʘʥʠʣʘʤʠʜʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 4-

ʦʢʩʦʧʠʨʠʤʠʜʠʥʘ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʣʢʠʣʴʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ ʚ ʧʦʣʦʞʝʥʠʷʭ 2 ʠ 6 

ʛʝʪʝʨʦʮʠʢʣʘ. ʀʩʭʦʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʥʝʮʠʢʣʠʯʝʩʢʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ N-ʘʮʠʣ-ɓ-

ʢʝʪʦʘʤʠʜʳ [4], ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʠʟ N-ʘʮʠʣʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʬʝʥʠʣʘʮʝʪʘʤʠʜʘ. 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʠʥʪʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. ʆʙʱʘʷ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ N-ʘʮʠʣʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʘʤʠʜʘ 

ʬʝʥʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. 

ɸʤʠʜ ʬʝʥʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʷʣʠ ʚ ʜʚʫʢʨʘʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʘʥʛʠʜʨʠʜʘ, ʜʦʙʘʚʣʷʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ ʠ 

ʥʘʛʨʝʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 1,5ï2,0 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70ï80 ÁC. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʨʝʜʳ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʚʳʧʘʚʰʠʝ ʢʨʠʩʪʘʣʣʳ ʠ ʦʯʠʱʘʣʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʠʟ ʩʤʝʩʠ 

ʙʝʥʟʦʣʘ ʠ ʧʝʪʨʦʣʝʡʥʦʛʦ ʵʬʠʨʘ. ʇʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʣʳʝ ʠʣʠ 

ʙʝʣʳʝ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. 

ʈʘʩʯʝʪʥʘʷ ʯʘʩʪʴ. ʊʨʝʭʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʩʝʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʢʮʠʠ 

N-ʘʮʠʣʠʨʦʚʘʥʠʷ ʘʤʠʜʘ ʬʝʥʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʩʪʨʦʠʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ HyperChem 8.0.8. 

ʆʧʪʠʤʠʟʘʮʠʷ ʠʭ ʛʝʦʤʝʪʨʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ AM1. ɼʘʣʝʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʝʜʠʥʝʥʠʡ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ 

ʤʝʪʦʜʦʤ ʍʘʨʪʨʠïʌʦʢʘ ʚ ʙʘʟʠʩʝ 3-21G*. ɿʘʪʝʤ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʤʦʣʝʢʫʣ, ʚʩʪʫʧʘʶʱʠʭ ʚ ʭʠʤʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʪʝʦʨʠʠ 

ʬʫʥʢʮʠʦʥʘʣʘ ʧʣʦʪʥʦʩʪʠ ub3lyp ʩ ʙʘʟʠʩʥʳʤʠ ʥʘʙʦʨʘʤʠ 6-311G**. ʂʦʣʝʙʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʠʟʫʯʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ Orca.  

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʱʝʩʪʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʵʥʪʘʣʴʧʠʠ H ʠ ʵʥʪʨʦʧʠʠ S. 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʨʘʩʯʝʪ ʵʥʪʘʣʴʧʠʠ ʠ ʵʥʪʨʦʧʠʠ ʜʣʷ ʤʦʜʝʣʠʨʫʝʤʳʭ ʨʝʘʢʮʠʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ȹH = ×ȹHf ʧʨʦʜ ī × ȹH f ʠʩʭ), ȹS = ×ȹf ʧʨʦʜ ī × ȹ f 

ʠʩʭ. 

ʉ ʮʝʣʴʶ ʦʙʲʷʩʥʝʥʠʷ ʚʳʭʦʜʦʚ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʥʘʤʠ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʨʘʩʯʝʪ ʵʥʝʨʛʠʠ 

ɻʠʙʙʩʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʢʦʩʚʝʥʥʦ ʩʫʜʠʪʴ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʘʥʛʠʜʨʠʜʦʚ ʚ ʨʝʘʢʮʠʠ N-

ʘʮʠʣʠʨʦʚʘʥʠʷ ʬʝʥʠʣʘʮʝʪʘʤʠʜʘ. ɺʳʯʠʩʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 273 ÁK. ʈʘʩʯʝʪ 

ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ ȹG = ȹH ï ȹS*T. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʠʥʪʝʟ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʬʝʥʠʣʘʮʝʪʘʤʠʜʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʜʣʠʥʝ ʠ 

ʨʘʟʚʝʪʚʣʝʥʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʡ ʮʝʧʠ ʘʥʛʠʜʨʠʜʘʤʠ (ʈʠʩʫʥʦʢ). ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʣʠ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʠ ʩʪʝʨʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʭʦʜʳ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ, ʜʣʷ ʯʝʛʦ 

ʚʳʯʠʩʣʷʣʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 
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R = ʘ - CH3, ʙ - CH2-CH3, ʚ - CH2-CH2-CH3, ʛ - CH-(CH3)2 

 

ʈʠʩʫʥʦʢ. ʉʭʝʤʘ ʩʠʥʪʝʟʘ N-ʘʮʠʣʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʘʤʠʜʘ ʬʝʥʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʥʪʨʦʧʠʠ, ʵʥʪʘʣʴʧʠʠ ʠ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ, ʘ ʪʘʢʞʝ 

ʚʳʭʦʜʳ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ. 
 

ʊʘʙʣʠʮʘ.  

ɿʅɸʏɽʅʀʗ ʕʅʊɸʃʔʇʀʁ, ʕʅʊʈʆʇʀʁ ʀ ʕʅɽʈɻʀʀ ɻʀɹɹʉɸ ʄʆɼɽʃʀʈʋɽʄʓʍ ʈɽɸʂʎʀʁ  

ʀ ɺʓʍʆɼʆɺ ʉʆʆʊɺɽʊʉʊɺʋʖʑʀʍ ʇʈʆɼʋʂʊʆɺ 
 

 ̄

ȹH, 

ʢɼʞ/ʤʦʣʴ ȹS, ʢɼʞ/ʤʦʣʴ*ʂ 

ȹG, 

ʢɼʞ/ʤʦʣʴ 

ɺʳʭʦʜ, % 

ʘ ī15,1964 ī0,0069 ī13,3127 87 

ʙ ī7,7737 ī0,0057 ī6,2176 84 

ʚ ī5,6505 ī0,0016 ī5,2137 80 

ʛ ī2,1379 ī0,0035 ī1,1824 66 

 

ɼʣʷ ʚʩʝʭ ʤʦʜʝʣʠʨʫʝʤʳʭ ʨʝʘʢʮʠʡ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ ʤʝʥʴʰʝ 0. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ȹG ʩʣʝʜʫʝʪ, ʯʪʦ ʵʥʝʨʛʠʷ ɻʠʙʙʩʘ ʚʦʟʨʘʩʪʘʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʮʠʣʠʨʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ. ʅʘʠʙʦʣʝʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘ ʨʝʘʢʮʠʷ 

ʧʦʣʫʯʝʥʠʷ N-ʘʮʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ ʘʤʠʜʘ ʬʝʥʠʣʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʫʢʩʫʩʥʦʛʦ, ʘ ʥʘʠʤʝʥʝʝ ʚʳʛʦʜʥʘ ʩ ʠʟʦʤʘʩʣʷʥʳʤ ʘʥʛʠʜʨʠʜʦʤ. 

ɺʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʪʨʦʧʠʠ, ʵʥʪʘʣʴʧʠʠ, ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʤ ʚʳʭʦʜʦʤ ʮʝʣʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɿʘʤʝʱʝʥʠʝ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ 

ʘʤʠʜʥʦʡ ʛʨʫʧʧʳ ʥʘ ʘʮʠʣʴʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ ʧʨʦʪʝʢʘʝʪ ʤʝʥʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʫʛʣʝʨʦʜʥʦʡ ʮʝʧʦʯʢʠ ʚʚʦʜʠʤʦʛʦ ʨʘʜʠʢʘʣʘ. ʆʪ ʩʪʝʧʝʥʠ ʵʣʝʢʪʨʦʬʠʣʴʥʦʩʪʠ ʘʪʦʤʘ 

ʫʛʣʝʨʦʜʘ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʟʘʚʠʩʠʪ ʘʢʪʠʚʥʦʩʪʴ ʘʮʠʣʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ð ʯʝʤ ʦʥʘ ʙʦʣʴʰʝ, 

ʪʝʤ ʚʳʰʝ ʘʮʠʣʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʉʥʠʞʝʥʠʝ ʵʣʝʢʪʨʦʬʠʣʴʥʳʭ ʩʚʦʡʩʪʚ ʘʮʠʣʴʥʳʭ 

ʟʘʤʝʩʪʠʪʝʣʝʡ ʧʦ ʤʝʨʝ ʫʜʣʠʥʝʥʠʷ ʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʮʝʧʠ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʨʷʜʘ ʥʘ ʘʪʦʤʝ ʫʛʣʝʨʦʜʘ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʠʟ-ʟʘ 

ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʥʜʫʢʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʘʣʢʠʣʴʥʳʭ ʛʨʫʧʧ, ʯʪʦ ʚʣʝʯʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʘʮʠʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ. ʈʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʳʭʦʜʘ ʧʨʦʜʫʢʪʘ ʩ 

ʠʟʦʧʨʦʧʠʦʥʠʣʴʥʦʡ ʛʨʫʧʧʦʡ ʦʙʲʷʩʥʷʝʪʩʷ ʵʢʨʘʥʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ ʵʪʦʛʦ ʦʙʲʝʤʥʦʛʦ 

ʟʘʤʝʩʪʠʪʝʣʷ. 
 

ɺʳʚʦʜʳ 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ N-ʘʮʠʣʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 2-ʬʝʥʠʣʘʮʝʪʘʤʠʜʘ ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘʤʠ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʠʭ 

ʩʠʥʪʝʟʳ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʨʝʘʢʮʠʠ N-ʘʮʠʣʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʩʯʝʪʦʚ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʧʦʟʚʦʣʷʶʪ ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʭʦʜʥʳʭ 

ʘʥʛʠʜʨʠʜʦʚ ʩ ʚʳʭʦʜʘʤʠ ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. 
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THERMODYNAMIC ANALYSIS OF THE REACTION  

OF HIGH MODULUS SODIUM SILICATE 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʫʝʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʝʘʢʮʠ ̫ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʦʤʦʜʫʣʴʥʦʛʦ 

ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ʚʪʦʨʦʛʦ ʥʘʯʘʣʘ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʟʘʢʦʥʘ ʂʠʨʭʛʦʬʘ ʠ ʫʨʘʚʥʝʥʠʷ ɻʠʙʙʩʘ ʦʧʨʝʜʝʣʝʥ ʠʟʦʙʘʨʥʦïʠʟʦʪʝʨʤʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʨʝʘʢʮʠʠ . ɺ ʨʝʘʢʮʠʠ ʩʦʝʜʠʥʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʪʘʙʣʠʯʥʳʝ 

ʜʘʥʥʳʝ ʠ ʧʨʦʚʝʜʝʥ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʣʷ ʯʝʪʳʨʝʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʉʦʩʪʘʚʣʝʥʳ ʨʝʘʢʮʠʠ ʫʨʘʚʥʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʠʟʦʙʘʨʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʧʝʨʚʘʷ ʨʝʘʢʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʣʠʢʘʪʥʦʡ 

ʵʥʝʨʛʠʠ. 

 

Abstract. The thermodynamic method is based on the study and analysis of the formation of 

high-modulus sodium silicate. It is determined by the thermodynamic method of the isobaric-

isothermal reaction potential using the equation of the second law of thermodynamics, 

the Kirchhoff law and the Gibbs equation. To conduct a thermodynamic analysis for all in 

the reaction of the compounds, the necessary tabular data were used, and a thermodynamic analysis 

was performed for four chemical reactions. Equations of changes in the isobaric-isothermal 

potential as a function of temperature are compiled for all reactions. Based on the results obtained, 

it was concluded that the first reaction is practically the most acceptable for the production of 

silicate energy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʝʤʥʝʟʝʤ, ʩʠʣʠʢʘʪ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ, ʛʣʠʥʦʟʝʤ, pH ʩʨʝʜʘ, 

ʢʦʣʣʦʠʜʥʳʡ ʨʘʩʪʚʦʨ, ʩʠʣʠʢʘʪ ʠ ʙʠʢʘʨʙʦʥʘʪ ʠʦʥʦʚ ʛʠʜʨʦʣʠʟʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʨʝʤʥʝʟʝʤʘ. 

 

Keywords: silica, alkali metal silicate, alumina, pH medium, colloid, silicate and bicarbonate 

ions hydrolysis, concentration of silica. 

 

ɺʚʝʜʝʥʠʝ 

ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪ,r ʧʦʢʘʟʳʚʘʪʁ, ʯʪʦ ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʣʠʢʘʪʘ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʠʟʚʝʩʪʥʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʘ ʠʤʝʥʥʦ ð 1 ʢʛ 

ʩʠʣʠʢʘʪʥʦʛʦ ʪʦʧʣʠʚʘ ʵʢʚʠʚʘʣʝʥʪʝʥ 1 ʪ ʤʘʟʫʪʘ [1]. 
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ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʤʦʜʫʣʴʥʦʛʦ ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ ʠʩʭʦʜʥʳʤ ʚʝʱʝʩʪʚʦʤ 

ʠʩʪʦʯʥʠʢʘ ʥʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʥʦʚʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʫʩʣʦʚʠʡ 

ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ [1]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʳʚʘʪʴ ʚʩʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʦʞʥʳʭ ʷʚʣʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʭʠʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʠ ʬʘʟʦʚʳʭ 

ʧʨʝʚʨʘʱʝʥʠʷʭ (ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ) ð ʵʪʦ ʚʝʣʠʯʠʥʘ, 

ʧʦʢʘʟʳʚʘʶʱʘʷ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʭʦʜʝ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʠ ʜʘʶʱʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʚʝʪ 

ʥʘ ʚʦʧʨʦʩ ʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ; ʵʪʦ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 
 

 
 

ʇʨʠ ʵʪʦʤ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʷʚʣʷʷʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ, ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʘʢʨʦʩʠʩʪʝʤ ʩ ʙʦʣʴʰʦʡ çʤʘʩʩʦʡè ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ: 

ïɻ ʥʝʨʛʝʪʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʡ; 

ïʪʝʧʣʦʚʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʝʧʣʦʚʳʝ ʙʘʣʘʥʩʳ ʧʨʦʮʝʩʩʦʚ 

ʨʝʘʢʮʠʡ; 

ïʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ ʨʝʘʢʮʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʩʦʝʜʠʥʝʥʠʡ; 

ïʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʚʥʦʚʝʩʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʡ ʠ ʧʨʝʜʝʣʴʥʳʡ ʠʭ ʚʳʭʦʜ; 

ïʧʫʪʠ ʧʦʜʘʚʣʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʠ ʫʩʪʨʘʥʝʥʠʷ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ; 

ïʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʡ (ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʘʛʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ) [2ï3]. 

 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʦʙʘʨʥʦ- 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʘʢʮʠʠ . ʕʪʫ ʟʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ, ʧʨʠʤʝʥʷʷ ʫʨʘʚʥʝʥʠʷ 

ʚʪʦʨʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ ʠ ʫʨʘʚʥʝʥʠʷ ɻʠʙʙʩʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʨʝʘʢʮʠʠ ʩʦʝʜʠʥʝʥʠʡ: 

1. ʉʪʘʥʜʘʨʪʥʳʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʥʩʪʘʥʪʳ, ʪ. ʝ. 
0

298ʅD ð ʠʟʤʝʥʝʥʠʝ ʵʥʪʘʣʴʧʠʠ ʧʨʠ 

ʦʙʨʘʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ 298 ÁK ʠ 
0

298S  ð ɻʥʪʨʦʧʠʷ ʚʝʱʝʩʪʚʘ ʧʨʠ 298 ÁK; 

2. ʊʝʤʧʝʨʘʪʫʨʘ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ: ʊʧʨ ð ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʣʠʤʦʨʬʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ; 

ʊʧʣ ð ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ; ʊʠʩʧ ð ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʧʘʨʝʥʠʷ. 

3. ʀʟʤʝʥʝʥʠʷ ʵʥʪʘʣʴʧʠʠ ʧʨʠ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʷʭ: ʧʨHD ð ʠʟʤʝʥʝʥʠʝ ʵʥʪʘʣʴʧʠʠ ʧʨʠ 

ʧʦʣʠʤʦʨʬʥʦʤ ʧʨʝʚʨʘʱʝʥʠʠ; ʧʣHD ð ʠʟʤʝʥʝʥʠʝ ʵʥʪʘʣʴʧʠʠ ʧʨʠ ʧʣʘʚʣʝʥʠʠ; ʠʩʧHD ð 

ʠʟʤʝʥʝʥʠʝ ʵʥʪʘʣʴʧʠʠ ʧʨʠ ʠʩʧʘʨʝʥʠʠ; 

4. ʋʨʘʚʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʧʣʦʝʤʢʦʩʪʠ ʜʣʷ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ ʚʠʜʝ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ: 
 

 
 

ɼʣʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʚʪʦʨʦʡ ʟʘʢʦʥ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ ʫʨʘʚʥʝʥʠʷ: 
 

, (1) 
 

0

TZD

2-++= ʩʊʚʊʘʉʨ

STZH D+D=D
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ʛʜʝ  ð ʧʦʣʥʘʷ ʪʝʧʣʦʪʘ ʧʨʦʮʝʩʩʘ (ʵʥʪʘʣʴʧʠʷ); ð ʠʟʦʙʘʨʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʮʝʩʩʘ; ð ʠʟʤʝʥʝʥʠʝ ʵʥʪʨʦʧʠʠ ʩʠʩʪʝʤʳ; ʊ ð ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ. 

ʉʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (1), ʟʥʘʷ  ʠ , ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ . ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ,  ʠ S ʧʨʠ ʣʶʙʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ.  

ʕʥʪʘʣʴʧʠʷ ʩʠʩʪʝʤʳ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ ʂʠʨʭʛʦʬʘ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠʟʤʝʥʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
 

, (2) 

 

ʛʜʝ  ð ʝʩʪʴ ʨʘʟʥʦʩʪʴ ʩʫʤʤʳ ʪʝʧʣʦʝʤʢʦʩʪʝʡ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʠ ʠ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ, ʪ. ʝ. ʦʙʱʝʝ ʠʟʤʝʥʝʥʠʝ ʪʝʧʣʦʝʤʢʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʟʚʝʩʪʥʦ, ʯʪʦ: 
 

 , 
(3) 

 

ʧʦʵʪʦʤʫ ʧʨʠ ʊ=298 ÁK ʠ ʨ=1ʘʪʤ. ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
 

 
(4) 

 

 
(5) 

 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʵʥʪʨʦʧʠʠ ʧʦʣʫʯʠʤ: 
 

. 
(6) 

 

ɽʩʣʠ ʫʨʘʚʥʝʥʠʷ (4) ʠ (6) ʧʦʜʩʪʘʚʠʪʴ ʚ ʫʨʘʚʥʝʥʠʝ (2), ʪʦ ʧʦʣʫʯʠʤ: 
 

. 

 

ʇʨʦʚʝʜʝʥ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʣʝʜʫʶʱʠʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ: 

1. ; 

2. ; 

3. ; 

4. . 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʩʣʫʞʠʣʠ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʚʟʷʪʳʝ ʠʟ 

ʊʘʙʣʠʮ.r  
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HClSiOONaOHNaClSiO 2323 2222 +Ö=++
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ʊʘʙʣʠʮʘ. 

ʀʉʍʆɼʅʓɽ ʊɽʈʄʀʏɽʉʂʀɽ ɼɸʅʅʓɽ ɼʃʗ ʉʆɽɼʀʅɽʅʀʁ [2ï3] 

 

ʉʦʝʜʠʥʝʥʠʝ     ʀʥʪʝʨʚʘʣ 

ʪʝʤʧʝʨʘʪʫʨ, ʚ K 
ʚ ʢʢʘʣ/ʤʦʣʴ ʘ ʚ 10

ī3 
ʩ 10

5 

Na2CO3 ī270,3 ī250,4 32,5 29,29 9,66 ī5,18 ð 

Na2OĀ3SiO2 ī809,65 ī766,05 51,6 48,25 26,69 ī4,98 298ï1000 

ʉO2 ī94,05 ī94,26 51,06 10,55 2,16 ī2,04 298ï2500 

NaCl ī98,232 ī91,785 17,3 10,98 3,9 ð 298ï1073 

H2O ī57,798 ī54,635 45,106 7,17 2,56 0,08 ð 

ʅCl ī22,063 ī22,769 44,617 6,34 1,1 0,26 ð 

SiO2 ī217,75 ī204,75 10 11,22 8,2 ī2,7 298ï848 

Na2SO4 ī330,9 ī302,78 35,73 23,5 31,74 ð 298ï450 

SO3 ī94,45 ī88,52 61,24 13,7 6,42 ī3,12 298ï1200 

NaOH ī101,99 ī90,1 12,5 19,2 ð ð 298ï593 

Na2SiO3 ī55,2 ī54,9  31,14 9,6 ī6,47 298ï1361 

 

ʅʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʳʭ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ ʜʣʷ ʚʩʝʭ ʨʝʘʢʮʠʡ ʩʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʫʨʘʚʥʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʠʟʦʙʘʨʥʦïʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ: 

1.  

2.  

3.  

4.  
 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʨʘʩʩʯʠʪʘʥʳ ʠʟʤʝʥʝʥʠʝ ʠʟʦʙʘʨʥʦ-ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ 298-2000 ÁK, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʈʠʩʫʥʢʝ 1-4. 

 
ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ æZ

0
=f(T) ʜʣʷ ʨʝʘʢʮʠʠ . 

0

298ʅD 0

298ZD 0

298S )(Tfʉʨ=

)(TfZ=D

TTTTTZT 85)(1013,3)(107,2ln15,423426 1523 -Ö-Ö++=D --

TTTTTZT 43,59)(1078,1)(103ln86,155753 1523 -Ö-Ö++=D --

TTTTZT 75,27)(1023,23ln77,313460 23 -Ö+--=D -

TTTTTZT 2,184)(10845,1)(1098,1ln31,11310688 1523 +Ö+Ö-+=D --

222322 33 ʉʆSiOONaʉʆNaSiO +Ö=+
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ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ æZ

0
=f(T) ʜʣʷ ʨʝʘʢʮʠʠ . 

 
ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʴ æZ

0
=f(T) ʜʣʷ ʨʝʘʢʮʠʠ . 

 

 
ʈʠʩʫʥʦʢ 4. ɿʘʚʠʩʠʤʦʩʪʴ æZ

0
=f(T) ʜʣʷ ʨʝʘʢʮʠʠ . 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʟʥʘʢ  ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʩʝʛʜʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʝʘʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʨʝʘʢʮʠʷ ʙʫʜʝʪ ʠʜʪʠ ʜʦ ʢʦʥʮʘ ʚ ʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ  [4].  

ɸʥʘʣʠʟ ʨʝʘʢʮʠʠ  (ʈʠʩʫʥʦʢ 1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʨʝʘʢʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʘ ʥʘʯʠʥʘʷ ʩ 370Áʂ. 

ɸʥʘʣʠʟ ʨʝʘʢʮʠʠ (ʈʠʩʫʥʦʢ 2) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʨʝʘʢʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʘ ʥʘʯʠʥʘʷ ʩ 137 ÁK.  

ɸʥʘʣʠʟ ʨʝʘʢʮʠʡ  ʠ  

(ʈʠʩʫʥʢʠ 3ï4) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʘʢʮʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʢʨʠʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʨʚʘʣ ʪʝʤʧʝʨʘʪʫʨ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʘ ʪʘ ʠʣʠ ʠʥʘʷ ʨʝʘʢʮʠʷ. 

 

 

ɺʳʚʦʜ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʯʝʪʳʨʝʭ ʨʝʘʢʮʠʡ ʧʝʨʚʳʡ ʩʧʦʩʦʙ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʳʩʦʢʦʤʦʜʫʣʴʥʦʛʦ ʩʠʣʠʢʘʪʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʣʠʢʘʪʥʦʡ 

ʵʥʝʨʛʠʠ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʫʜʫʪ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʚʳʨʘʱʠʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ð ʭʣʦʧʯʘʪʥʠʢ (Gossypium 

hirsutum) ð ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʢʫʣʴʪʫʨʦʡ, ʚʳʨʘʱʠʚʘʝʤʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. 

ʀʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʥʘʩʝʢʦʤʳʭ ʥʘ ʧʦʩʝʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʚʦʚ ʠ ʚʳʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ 

ʤʝʨ ʜʣʷ ʠʭ ʫʣʫʯʰʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʧʦʩʝʚʘʤ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘʥʦʩʷʪ 

ʥʘʩʝʢʦʤʳʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʤʥʦʛʦʷʜʥʳʝ (ʦʟʠʤʘʷ ʩʦʚʢʘ, ʭʣʦʧʢʦʚʘʷ ʩʦʚʢʘ, ʪʣʷ ʠ 

ʜʨ.), ʪʘʢ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ (ʙʦʣʝʝ 20 ʚʠʜʦʚ). ʆʥʠ ʧʦʚʨʝʞʜʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʨʛʘʥʳ 

ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ: ʢʦʨʥʠ, ʩʪʝʙʣʠ, ʣʠʩʪʴʷ, ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ (ʮʚʝʪʢʠ ʠ ʧʣʦʜʳ) ʚ ʧʝʨʠʦʜ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʩʝʢʦʤʳʭ ʚ 

ʘʛʨʦʮʝʥʦʟʝ ʭʣʦʧʯʘʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʃʝʙʘʧʩʢʦʛʦ ʚʝʣʘʷʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʫʨʢʤʝʥʠʩʪʘʥ ʚ 2019 ʛ. ʙʳʣʦ ʩʦʙʨʘʥʦ ʙʦʣʝʝ 1000 ɻ ʢʟʝʤʧʣʷʨʦʚ ʥʘʩʝʢʦʤʳʭ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ 

12 ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ 7 ʦʪʨʷʜʘʤ ʠ 10 ʩʝʤʝʡʩʪʚʘʤ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʥʦʛʦʷʜʥʳʝ ʚʨʝʜʠʪʝʣʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʜʚʘ ʚʠʜʘ 

ʢʫʟʥʝʯʠʢʦʚ, ʜʚʘ ʚʠʜʘ ʩʦʚʦʢ, ʪʣʷ ʠ ʜʨ. ʂʨʦʤʝ ʚʨʝʜʠʪʝʣʝʡ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʦʙʥʘʨʫʞʝʥʳ ʜʚʘ 

ʚʠʜʘ ʭʠʱʥʳʭ ʥʘʩʝʢʦʤʳʭ (ʙʦʛʦʤʦʣ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʞʫʞʝʣʠʮʘ ʣʝʩʥʘʷ). 

 

Abstract. To date, the high importance of cultivation industrial crops is universally 

recognized. One of these crops ð cottonïplant (Gossypium hirsutum) ð is the most important crop 

grown in Central Asia. The study of the species diversity of insects in crops of agricultural plants, 

including cottonïplant, is of great practical and theoretical interest, which allows us to assess 

the phytosanitary condition of crops and to develop a set of measures to improve them. The greatest 

economic damage to cottonïplant crops is caused by insects, among which are multivivorous 

(turnip moth, cotton bollworm, aphid, etc.) and specialized (more than 20 species). They damage 

almost all the organs of a given plant: roots, stems, leaves, generative organs (flowers and fruits) 

during their formation and maturation. In order to study the species diversity of insects in the 

cottonïplant agrocenosis under the conditions of the Lebap velayat of the Republic of Turkmenistan 

in 2019, more than 1000 insect specimens were collected. 12 species belonging to 7 orders and 

10 families were identified. In the process of scientific research, predominantly polyphagous pests 
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were recorded, which include two species of grasshoppers, two species of owlet moths, aphids, etc. 

In addition to pests of this culture, two species of predatory insects were found (European mantis 

and Bronze Carabid). 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʮʝʥʦʟ, Gossypium hirsutum, ʥʘʩʝʢʦʤʳʝ, ʚʨʝʜʠʪʝʣʠ, ʚʨʝʜʦʥʦʩʥʦʩʪʴ, 

ʭʠʱʥʠʢʠ. 
 

Keywords: agrocenosis, Gossypium hirsutum, insects, pests, harmfulness, predators. 

 

ɺʚʝʜʝʥʠʝ 

ʍʣʦʧʯʘʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Gossypium hirsutum L., 1763) ð ʧʨʷʜʠʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, 

ʚʦʟʜʝʣʳʚʘʝʤʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʉʨʝʜʥʝʡ ɸʟʠʠ. ɼʘʥʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʭʣʦʧʢʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʪʝʢʩʪʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʵʪʦʛʦ ʭʣʦʧʯʘʪʥʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʛʦ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʘʩʣʘ, ʭʣʦʧʢʦʚʦʡ ʤʫʢʠ, ʢʦʪʦʨʘʷ ʮʝʥʠʪʩʷ ʭʦʨʦʰʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʠ 

ʝʱʝ ʙʦʣʝʝ 200 ʚʠʜʦʚ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ.  

ɺ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʭʦʜʳ ʩʝʤʷʥ (ʞʤʳʭ ʠ ʭʣʦʧʢʦʚʳʡ ʰʨʦʪ), 

ʷʚʣʷʶʱʠʝʩʷ ʚʳʩʦʢʦʧʠʪʘʪʝʣʴʥʳʤ ʙʝʣʢʦʚʳʤ ʢʦʨʤʦʤ ʜʣʷ ʞʠʚʦʪʥʳʭ [1ï2]. ʉʫʱʝʩʪʚʝʥʥʦʡ 

ʫʛʨʦʟʦʡ ʜʣʷ ʧʦʩʝʚʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʟʘʥʠʤʘʶʱʠʭ ʦʛʨʦʤʥʳʝ ʧʣʘʥʪʘʮʠʠ ʚ ʩʪʨʘʥʘʭ ʉʨʝʜʥʝʡ 

ɸʟʠʠ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʚʨʝʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ. ʇʦ 

ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ ʥʘ ʧʦʣʷʭ ʭʣʦʧʯʘʪʥʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʝʝ 30 ʚʠʜʦʚ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ 

ʢʣʝʱʝʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʘʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʫʣʴʪʫʨʝ ʠ ʪʝʤ ʩʘʤʳʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʝʝ ʫʨʦʞʘʡʥʦʩʪʴ [3]. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʝʨʚʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʷʚʣʷʣʘʩʴ ʀʥʜʠʷ 

(3000 ʛ. ʜʦ ʥ. ʵ.). ʀʤʝʥʥʦ ʚ ʀʥʜʠʠ ʩʪʘʣʠ ʚʧʝʨʚʳʝ ʚʦʟʜʝʣʳʚʘʪʴ ʭʣʦʧʯʘʪʥʠʢʠ ʪʨʘʚʷʥʠʩʪʳʡ ʠ 

ʜʨʝʚʦʚʠʜʥʳʡ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʀʥʜʘ ʠ ɻʘʥʛʘ ʥʘ ɺʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʧʦʣʫʦʩʪʨʦʚʘ ʀʥʜʦʩʪʘʥ. 

ʆʜʥʘʢʦ ʝʩʪʴ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʭʣʦʧʢʦʚʦʜʩʪʚʦ ʨʘʟʚʠʚʘʣʦʩʴ ʪʘʢʞʝ ʚ ʄʝʢʩʠʢʝ ʠ ʇʝʨʫ. ʇʦ 

ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ ʠʤʝʥʥʦ ʟʜʝʩʴ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ 18 ʚʠʜʦʚ ʭʣʦʧʯʘʪʥʠʢʘ [1]. 

ɼʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤʠ ̫ ʚʣʷʶʪʩʷ ʯʝʪʳʨʝ ʚʠʜʘ 

ʭʣʦʧʯʘʪʥʠʢʘ: G. herbaceum, G. arboreum, G. barbadense ʠ G. hirsutum. ʇʦ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʥʠ ʷʚʣʷʶʪʩʷ ʛʘʧʣʦʠʜʥʳʤʠ (ʜʚʘ ʧʝʨʚʳʭ ʚʠʜʘ) ʠ ʪʝʪʨʘʧʣʦʠʜʥʳʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʫʣʴʪʫʨ ʚʳʨʘʱʠʚʘʶʪʩʷ ʪʝʪʨʘʧʣʦʠʜʥʳʝ 

ʚʠʜʳ [4]. 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʫʛʨʦʟʦʡ ʜʣʷ ʧʦʩʝʚʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʟʘʥʠʤʘʶʱʠʭ ʦʛʨʦʤʥʳʝ ʧʣʘʥʪʘʮʠʠ ʚ 

ʩʪʨʘʥʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʚʨʝʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʝʛʦ 

ʫʨʦʞʘʡʥʦʩʪʴ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ ʥʘ ʧʦʣʷʭ ʭʣʦʧʯʘʪʥʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʝʝ 30 ʚʠʜʦʚ 

ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʘʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʫʣʴʪʫʨʝ [3]. ʅʘʠʙʦʣʴʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʧʦʩʝʚʘʤ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘʥʦʩʷʪ ʥʘʩʝʢʦʤʳʝ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʤʥʦʛʦʷʜʥʳʝ (ʦʟʠʤʘʷ ʩʦʚʢʘ, ʭʣʦʧʢʦʚʘʷ ʩʦʚʢʘ, ʪʣʷ ʠ ʜʨ.), ʪʘʢ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ (ʙʦʣʝʝ 20 ʚʠʜʦʚ) [1, 5]. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʠ, ʪʝʤ ʩʘʤʳʤ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʟʘ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʨʝʜʠʪʝʣʝʡ ʘʛʨʦʮʝʥʦʟʘ 

G. hirsutum ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2019 ʛ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ ʥʘʩʝʢʦʤʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʩʝʚʘʭ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʃʝʙʘʧʩʢʦʛʦ ʚʝʣʘʷʪʘ ʈʝʩʧʫʙʣʠʢʠ ʊʫʨʢʤʝʥʠʩʪʘʥ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ 
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ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʭʣʦʧʢʦʚʦʤ ʧʦʣʝ ʧʣʦʱʘʜʴʶ ʚ 1 ʛʘ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 5 ʦʧʳʪʥʳʭ 

ʫʯʘʩʪʢʦʚ: ʯʝʪʳʨʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦ ʧʝʨʠʬʝʨʠʠ ʧʦʣʷ ʧʦ ʚʩʝʤ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ ʠ ʧʷʪʳʡ ʫʯʘʩʪʦʢ 

ʟʘʥʠʤʘʣ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ.  

ʉʙʦʨ ʥʘʩʝʢʦʤʳʭ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʝʨʝʜ ʩʙʦʨʦʤ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʦʩʴ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʨʘʩʪʝʥʠʡ 

(ʩʦʨʥʷʢʦʚ) ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʣʘʥʜʰʘʬʪʘ, ʧʦʯʚʳ ʠ ʩʪʝʧʝʥʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʨʘʞʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʚʨʝʜʠʪʝʣʷʤʠ  

ʧʨʦʚʦʜʠʣʩʷ ʩʙʦʨ ʧʦʚʨʝʞʜʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʌʘʫʥʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʨʝʜʠʪʝʣʝʡ G. hirsutum ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ ʟʦʦʣʦʛʠʠ ʤʝʪʦʜʘʤʠ. ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣ 

ʠʟʫʯʝʥ ʬʘʫʥʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʩʝʢʦʤʳʭ ʚ ʧʦʩʝʚʘʭ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʃʝʙʘʧʩʢʦʛʦ ʚʝʣʘʷʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʫʨʢʤʝʥʠʩʪʘʥ. ʌʘʫʥʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʩʝʢʦʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥ 12 ʚʠʜʘʤʠ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 7 ʦʪʨʷʜʘʤ, 10 ʩʝʤʝʡʩʪʚʘʤ ʠ 12 ʨʦʜʘʤ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ 

ʩʧʠʩʦʢ ʚʳʷʚʣʝʥʥʳʭ ʥʘʩʝʢʦʤʳʭ.  

ʆʪʨʷʜ: Orthoptera (ʇʨʷʤʦʢʨʳʣʳʝ) 

ʇʦʜʦʪʨʷʜ: Ensifera 

ʅʘʜʩʝʤʝʡʩʪʚʦ: Tettigonioide 

Cʝʤʝʡʩʪʚʦ: Tettigoniidae 

ʈʦʜ: Tettigonia 

T. viridissima (Linnaeus, 1758). 11.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ. 

ʈʦʜ: Decticus 

D. verruccivorus (Linnaeus, 1758). 16.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ 

ʅʘʜʩʝʤʝʡʩʪʚʦ: Grylloidea 

ʉʝʤʝʡʩʪʚʦ: Gryllidae 

ʈʦʜ: Melanogryllus 

ʄ. desertus Pallas 1771. 24.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ. 

ʅʘʜʩʝʤʝʡʩʪʚʦ: Grylloidea 

ʉʝʤʝʡʩʪʚʦ: Gryllotalpidae 

ʈʦʜ: Gryllotalpa 

G. gryllotalpa (Linnaeus, 1758). 14.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ. 

ʇʦʜʦʪʨʷʜ: Caelifera 

ʅʘʜʩʝʤʝʡʩʪʚʦ: Acridoidea 

Cʝʤʝʡʩʪʚʦ: Acrididae 

ʈʦʜ: Locusta 

L. migratoria Linnaeus, 1758. 13-26.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ, 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ. 

ʆʪʨʷʜ: Mantoptera (ɹʦʛʦʤʦʣʦʚʳʝ) 

ʉʝʤʝʡʩʪʚʦ: Mantidae 

ʇʦʜʩʝʤʝʡʩʪʚʦ: Mantinae 

ʈʦʜ: Mantis 

M. religiosa (Linnaeus, 1758). ʍʠʱʥʠʢ. 18.08.2019. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ.  

ʆʪʨʷʜ: Lepidoptera (ʏʝʰʫʝʢʨʳʣʳʝ) 

ʇʦʜʦʪʨʷʜ: Glossata 

ʅʘʜʩʝʤʝʡʩʪʚʦ: Noctuidea 

ʉʝʤʝʡʩʪʚʦ: Noctuidae 
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ʈʦʜ: Helicoverpa 

H. armigera (H¿bner, 1805). 13.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ, 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ. 

ʈʦʜ: Agrotis 

A. segetum (Denis & Schifferm¿ller, 1775). 20-24.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, 

ʦʢʨʘʠʥʘ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ. 

ʆʪʨʷʜ: Homoptera (ʈʘʚʥʦʢʨʳʣʳʝ) 

ʅʘʜʩʝʤʝʡʩʪʚʦ: ɸphidoidea 

ʉʝʤʝʡʩʪʚʦ: Aphididae 

ʈʦʜ: Aphis 

A. gossypii Glover, 1877. 22.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ, ʮʝʥʪʨʘʣʴʥʘʷ 

ʯʘʩʪʴ. 

ʆʪʨʷʜ: Hemiptera (ʇʦʣʫʞʝʩʪʢʦʢʨʳʣʳʝ) 

ʇʦʜʦʪʨʷʜ: Heteroptera 

ʅʘʜʩʝʤʝʡʩʪʚʦ: Pyrrhocoroidea 

ʉʝʤʝʡʩʪʚʦ: Pyrrhocoridae 

ʈʦʜ: Pyrrhocoris 

P. apterus (Linnaeus, 1758). 22-30.08.2019. ɺʨʝʜʠʪʝʣʴ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ. 

ʆʪʨʘʜ: ɺlattoptera (ʊʘʨʘʢʘʥʳ) 

ʉʝʤʝʡʩʪʚʦ: Corydiidae 

ʈʦʜ: Polyphaga 

P. saussurei (Dohrn, 1888). 22.08.2019. ʂʦʧʨʦʬʘʛ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ. 

ʆʪʨʷʜ: Coleoptera (ɾʝʩʪʢʦʢʨʳʣʳʝ) 

ʇʦʜʦʪʨʷʜ: Adephaga 

ʉʝʤʝʡʩʪʚʘ: Carabidae 

ʈʦʜ: Carabus  

C. nemoralis O. F. M¿ller, 1764. 26.08.2019. ʍʠʱʥʠʢ. ʍʣʦʧʢʦʚʦʝ ʧʦʣʝ, ʦʢʨʘʠʥʘ. 

ʅʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʣʠʯʘʣʠʩʴ Orthoptera. ɺ 

ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʦʪʨʷʜʘ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʧʷʪʴ ʚʠʜʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 41,9% ʦʪ ʚʩʝʭ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘʤʠ ʚʠʜʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʈʠʩʫʥʦʢ 1). ʆʩʪʘʣʴʥʳʝ ʦʪʨʷʜʳ 

(Hemiptera, Blattoptera, Lepidoptera, Mantodea ʠ Homoptera) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʤʝʥʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ (ʧʦ 1ï2 ʚʠʜʘ). ɼʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʜʘʥʥʳʭ ʩʝʤʝʡʩʪʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʝʪ 

58,1% (ʚ ʩʨʝʜʥʝʤ ʦʪ 8,3 ʜʦ 16,6%). 
 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪʨʷʜʦʚ ʦʪʣʦʚʣʝʥʥʳʭ ʥʘʩʝʢʦʤʳʭ ʚ ʘʛʨʦʮʝʥʦʟʝ G. hirsutum. 

 

ɺʩʝʭ ʚʨʝʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʤʥʦʛʦʷʜʥʳʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ. ʂ ʤʥʦʛʦʷʜʥʳʤ ʚʨʝʜʠʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʥʘʩʝʢʦʤʳʝ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʘʥʦʩʠʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʷʤ ʠʟ ʨʘʟʥʳʭ ʩʝʤʝʡʩʪʚ. ʀʟ ʇʨʷʤʦʢʨʳʣʳʭ 

16,6% 

41,9% 

8,3% 

8,3% 

8,3% 8,3% ʆʪʨʷʜ ʏʝʰʫʝʢʨʳʣʳʝ  

ʆʪʨʷʜ ʇʨʷʤʦʢʨʳʣʳʝ  

ʆʪʨʷʜ ʇʦʣʫʞʝʩʪʢʦʢʨʳʣʳʝ  

ʆʪʨʷʜ ɾʝʩʪʢʦʢʨʳʣʳʝ  

ʆʪʨʷʜ ʊʘʨʘʢʘʥʦʚʳʝ  

ʆʪʨʷʜ ɹʦʛʦʤʦʣʦʚʳʝ  

ʆʪʨʷʜ ʈʘʚʥʦʢʨʳʣʳʝ  
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ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʩʘʨʘʥʯʦʚʳʝ (L. migratoria) ʠ G. gryllotalpa, ʘ ʪʘʢʞʝ 

ʤʝʥʝʝ ʦʧʘʩʥʳʝ ʢʫʟʥʝʯʠʢʦʚʳʝ (T. viridissima, D. verruccivorus) ʠ ʩʚʝʨʯʢʦʚʳʝ (ʄ. desertus). 

ɺʨʝʜʦʥʦʩʥʳʝ ʞʫʢʠ ʥʘ ʧʦʩʝʚʘʭ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘʤʠ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ɺʨʝʜʦʥʦʩʥʳʝ ʯʝʰʫʝʢʨʳʣʳʝ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ ʭʣʦʧʢʦʚʦʤ ʧʦʣʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ A. segetum ʠ 

H. armigera.  

L. migratoria ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʭ ʥʘʩʝʢʦʤʳʭ. ɺ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʦʥʘ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʚʨʝʜʠʪʝʣʝʤ ʜʣʷ ʧʦʩʝʚʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʦʡ ʧʨʦʞʦʨʣʠʚʦʩʪʴʶ ʠ ʩʪʘʜʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʘʢʪʠʚʥʦʩʪʠ ʝʝ ʣʠʯʠʥʦʢ. 

ʃʠʯʠʥʢʠ ʠ ʚʟʨʦʩʣʳʝ ʦʩʦʙʠ ʛʨʫʙʦ ʦʙʲʝʜʘʶʪ ʣʠʩʪʴʷ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʷ, ʧʨʠʯʝʤ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʛʠʙʝʣʠ. ʇʦʩʣʝ ʦʪʣʝʪʘ 

ʢʦʣʦʥʠʡ ʜʘʥʥʦʛʦ ʚʨʝʜʠʪʝʣ ̫ʥʘ ʧʦʣʝ ʥʠʯʝʛʦ ʥʝ ʦʩʪʘʝʪʩʷ. 

G. gryllotalpa ̫ ʚʣʷʝʪʩʷ ʚʣʘʛʦʣʶʙʠʚʳʤ ʥʘʩʝʢʦʤʳʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʩʘʜʘʭ ʠ ʦʛʦʨʦʜʘʭ, ʦʜʥʘʢʦ ʚ ʧʦʩʝʚʘʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʝʝ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ. ɼʘʥʥʦʝ ʥʘʩʝʢʦʤʦʝ ʦʙʠʪʘʝʪ ʚ ʧʦʯʚʝ ʠ ʧʠʪʘʝʪʩʷ ʢʦʨʥʷʤʠ, ʦʥʦ 

ʩʧʦʩʦʙʥʦ ʫʥʠʯʪʦʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʩʘʜʢʠ. 

ɺ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩʩʝ ʢʫʟʥʝʯʠʢʠ ð ʭʠʱʥʠʢʠ, ʫʥʠʯʪʦʞʘʶʱʠʝ ʜʨʫʛʠʭ ʥʘʩʝʢʦʤʳʭ ʠ ʠʭ 

ʢʣʘʜʢʠ. ʆʜʥʘʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʚʳʭ, ʢʫʟʥʝʯʠʢʠ ʜʦʚʦʣʴʩʪʚʫʶʪʩʷ ʠ ʤʦʣʦʜʳʤʠ ʧʦʙʝʛʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ ʥʘ ʭʣʦʧʯʘʪʥʠʢʝ T. viridissima ʠ D. verruccivorus 

ʧʦʚʨʝʞʜʘʶʪ ʣʠʩʪʴʷ, ʛʨʫʙʦ ʦʙʲʝʜʘʷ ʠʭ. ʄ. desertus ʧʝʨʝʛʨʳʟʘʶʪ ʩʪʝʙʣʠ ʫ ʰʝʡʢʠ ʢʦʨʥʷ, 

ʫʥʠʯʪʦʞʘʶʪ ʣʠʩʪʴʷ ʭʣʦʧʯʘʪʥʠʢʘ. ɺʦ ʚʨʝʤʷ ʚʩʧʳʰʢʠ ʨʘʟʤʥʦʞʝʥʠʷ ʤʦʛʫʪ ʧʨʠʯʠʥʠʪʴ 

ʩʝʨʴʝʟʥʳʡ ʫʨʦʥ ʫʨʦʞʘʶ ʢʫʣʴʪʫʨʳ. ʉʚʝʨʯʢʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳ, ʢʦʛʜʘ ʭʣʦʧʯʘʪʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ 

ʬʘʟʝ ʚʩʭʦʜʦʚ (ʩʝʤʷʜʦʣʴʥʳʭ ʣʠʩʪʴʝʚ). ʅʘʩʝʢʦʤʳʝ ʧʦʝʜʘʶʪ ʩʪʝʙʣʠ ʠ ʧʝʨʝʛʨʳʟʘʶʪ ʤʦʣʦʜʳʝ, 

ʤʷʛʢʠʝ ʣʠʩʪʦʯʢʠ. ʂʦʛʜʘ ʩʪʝʙʝʣʴ ʠ ʣʠʩʪʴʷ ʥʘʯʠʥʘʶʪ ʛʨʫʙʝʪʴ ʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʯʥʝʝ, ʩʚʝʨʯʢʠ 

ʧʦʚʨʝʞʜʘʶʪ ʪʦʯʢʠ ʨʦʩʪʘ ʠ ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ. 

H. armigera ð ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʪʨʦʧʠʯʝʩʢʦʡ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʦʙʣʘʩʪʷʭ ʚʨʝʜʠʪʝʣʴ, 

ʩʧʦʩʦʙʥʳʡ ʧʠʪʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 120 ʚʠʜʘʭ ʨʘʩʪʝʥʠʡ. ɺʨʝʜ ʥʘʥʦʩʷʪ ʛʫʩʝʥʠʮʳ, ʪʦʛʜʘ ʢʘʢ 

ʠʤʘʛʦ ʧʠʪʘʶʪʩʷ ʥʝʢʪʘʨʦʤ. ʅʘʩʝʢʦʤʦʝ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʦ ʜʣʷ ʪʘʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, ʢʘʢ 

ʢʫʢʫʨʫʟʘ, ʪʘʙʘʢ, ʥʫʪ, ʭʣʦʧʯʘʪʥʠʢ. ʅʘʠʙʦʣʴʰʠʡ ʚʨʝʜ ʭʣʦʧʯʘʪʥʠʢʫ ʥʘʥʦʩʠʪ ʦʪ ʥʘʯʘʣʘ 

ʙʫʪʦʥʠʟʘʮʠʠ ʜʦ ʢʦʥʮʘ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ. ʄʦʣʦʜʳʝ ʛʫʩʝʥʠʮʳ ʚʳʝʜʘʶʪ ʣʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ, ʘ 

ʪʘʢʞʝ ʙʫʪʦʥʳ ʨʘʩʪʝʥʠʡ. ɹʦʣʝʝ ʚʟʨʦʩʣʳʝ ʧʠʪʘʶʪʩʷ ʧʦʯʢʘʤʠ, ʟʘʚʷʟʷʤʠ, ʣʠʩʪʚʦʡ, ʚʳʝʜʘʶʪ 

ʟʝʨʥʘ ʠʟ ʩʝʤʝʥʥʳʭ ʢʦʨʦʙʦʯʝʢ.  

ʍʣʦʧʯʘʪʥʠʢʫ ʚʨʝʜʷʪ ʛʫʩʝʥʠʮʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ A. segetum. ʆʥʠ ʧʨʦʛʨʳʟʘʶʪ ʥʘʩʢʚʦʟʴ 

ʩʝʤʷʜʦʣʠ, ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʧʝʨʝʛʨʳʟʘʶʪ ʢʦʨʥʠ ʠʣʠ ʩʪʝʙʝʣʴ ʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ, ʘ 

ʠʥʦʛʜʘ ʩʲʝʜʘʶʪ ʧʦʣʥʦʩʪʴʶ ʥʘʜʟʝʤʥʫʶ ʯʘʩʪʴ ʚʩʭʦʜʦʚ. 

P. apterus ʧʨʝʜʧʦʯʠʪʘʝʪ ʪʝʧʣʳʡ ʠ ʚʣʘʞʥʳʡ ʢʣʠʤʘʪ. ʇʠʪʘʷʩʴ ʢʣʝʪʦʯʥʳʤ ʩʦʢʦʤ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʩʦʣʜʘʪʠʢʠ ʩʧʦʩʦʙʥʳ ʧʦʛʫʙʠʪʴ ʧʦʷʚʣʷʶʱʠʝʩʷ ʚʩʭʦʜʳ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʣʦʜʳ 

ʢʫʣʴʪʫʨʳ. ʇʦʚʨʝʞʜʝʥʥʳʝ ʧʦʙʝʛʠ ʟʘʩʳʭʘʶʪ, ʘ ʠʟʲʝʜʝʥʥʳʝ ʧʣʦʜʳ (ʢʦʨʦʙʦʯʢʠ) ʪʝʨʷʶʪ ʚʥʝʰʥʠʡ 

ʚʠʜ. 

ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ ʭʣʦʧʯʘʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʦʚʨʝʞʜʘʝʪʩʷ ʩʝʤʴʶ ʚʠʜʘʤʠ ʪʣʝʡ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʠʡ ʚʨʝʜ ʥʘʥʦʩʷʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ A. gossypii. ʅʘʤʠ 

ʦʙʥʘʨʫʞʝʥ ʦʜʠʥ ʚʠʜ ʪʣʠ A. gossypii, ʢʦʪʦʨʳʡ ʧʦʩʝʣʷʝʪʩʷ ʥʘ ʚʝʨʭʫʰʝʯʥʳʭ ʧʦʙʝʛʘʭ ʠ ʤʦʣʦʜʳʭ 

ʣʠʩʪʴʷʭ ʭʣʦʧʯʘʪʥʠʢʘ, ʦʙʨʘʟʫʷ ʙʦʣʴʰʠʝ ʢʦʣʦʥʠʠ. ʆʥʠ ʧʨʦʢʘʣʳʚʘʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʪʢʘʥʠ 

ʭʦʙʦʪʢʦʤ ʠ ʚʚʦʜʷʪ ʚʳʜʝʣʝʥʠʷ ʩʣʶʥʥʳʭ ʞʝʣʝʟ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʢʘʥʠ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʧʦʛʠʙʘʶʪ. 

ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʚʩʭʦʜʦʚ ʦʪʤʠʨʘʝʪ ʚʝʨʭʫʰʝʯʥʘʷ ʧʦʯʢʘ ʠ ʦʙʨʘʟʫʝʪʩʷ çʚʠʣʢʘè. ʃʠʩʪʴʷ, 

ʧʦʚʨʝʞʜʝʥʥʳʝ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ʩʨʦʢ, ʩʢʨʫʯʠʚʘʶʪʩʷ, ʩʤʦʨʱʠʚʘʶʪʩʷ ʠ ʥʝʨʝʜʢʦ ʦʧʘʜʘʶʪ. 

ʈʘʩʪʝʥʠʷ, ʧʦʚʨʝʞʜʝʥʥʳʝ ʚ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʦʜʦʚ, ʩʙʨʘʩʳʚʘʶʪ ʙʫʪʦʥʳ ʠ ʟʘʚʷʟʠ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥʠ, ʭʦʪʷ ʠ ʦʧʨʘʚʣʷʶʪʩʷ, ʥʦ ʜʘʶʪ ʩʥʠʞʝʥʥʳʡ ʫʨʦʞʘʡ.  
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ʂʨʦʤʝ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʚ ʧʦʩʝʚʘʭ ʭʣʦʧʯʘʪʥʠʢʘ ʦʙʥʘʨʫʞʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʭʠʱʥʳʭ ʥʘʩʝʢʦʤʳʭ M. religiosa ʠ C. nemoralis. ʆʙʘ ʚʠʜʘ ʧʨʠʚʣʝʯʝʥʳ ʥʘ ʧʦʣʷ ʭʣʦʧʯʘʪʥʠʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʚʠʜʠʤʦ, ʥʘʣʠʯʠʝʤ ʢʦʨʤʦʚʦʡ ʙʘʟʳ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʦʙʥʘʨʫʞʝʥʦ 8 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ 

(66,6%), ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ð 12 ʚʠʜʦʚ (100%), ʥʘ 3-ʤ ð 7 ʚʠʜʦʚ (58,3%), ʥʘ 4-ʦʤ ð 7 ʚʠʜʦʚ 

(58,3%), ʥʘ 5-ʦʤ ð 6 ʚʠʜʦʚ (50,0%) (ʈʠʩʫʥʦʢ 2). 
 

 
ʈʠʩʫʥʦʢ 2. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʥʘʩʝʢʦʤʳʭ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ (1ï5 

ʫʯʘʩʪʢʠ). 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʚ ʧʦʩʝʚʘʭ ʭʣʦʧʯʘʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

ʦʪʤʝʯʝʥʳ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ T. viridissima, D. verruccivorus, H. armigera, A. segetum, L. 

migratoria ʠ A. gossypii (ʦʪ 80% ʜʦ 100%). G. gryllotalpa ʦʙʥʘʨʫʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʦʢʨʘʠʥʘʭ ʭʣʦʧʢʦʚʦʛʦ ʧʦʣʷ. P. apterus, P. saussurei ʠ ʄ. desertus ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ 

ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ (ʘ ʠʤʝʥʥʦ ʥʘ ʚʪʦʨʦʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʚʨʝʜʠʪʝʣʷʤʠ ʢʫʣʴʪʫʨʳ ʷʚʣʷʣʠʩʴ T. viridissima (24,1%), D. verruccivorus (20,8%), L. migratoria 

ʠ H. armigera (12,5ï11,6%), ʘ ʪʘʢʞʝ A. segetum ʠ A. gossypii (ʧʦ 9,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʏʠʩʣʝʥʥʦʩʪʴ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʥʘ ʧʦʣʷʭ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ (G. gryllotalpa, P. 

apterus, ʄ. desertus, P. saussurei) ʥʝ ʧʨʝʚʳʰʘʝʪ 5,0% (4,2ï0,8%). ʏʠʩʣʝʥʥʦʩʪʴ ʭʠʱʥʳʭ 

ʥʘʩʝʢʦʤʳʭ ʪʘʢʞʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 3,0%. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʭʣʦʧʯʘʪʥʠʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʝʤʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʡ ɸʟʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʜʘʥʥʦʡ 

ʢʫʣʴʪʫʨʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʦʩʴ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʠ 

Colletopterum bactrianum ʚ ʚʦʜʦʝʤʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʠʟ ʨʝʢ ʉʳʨʜʘʨʴʷ, ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʩʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ ʠ ɸʤʫʜʘʨʴʠ. ʇʨʠ ʵʪʦʤ ʩʨʘʚʥʠʚʘʣʠʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʦʨʛʘʥʠʟʤʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʦʧʫʣʷʮʠʠ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʧʫʣʷʮʠʠ C. bactrianum ʚ ʚʦʜʦʝʤʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʭ ʚʦʟʨʘʩʪʦʤ. ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʝʪʳʨʴʤʷ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ɿʘʨʘʬʰʘʥʘ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʫʜʘʨʴʠ ʩʦʩʪʘʚʣʷʶʪ 1,0 : 0,8 : 0,5 : 0,3 ʠ 1,0 : 0,8 : 0,7 : 0,3, ʧʨʠ 

ʵʪʦʤ, ʪʘʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʦʨʤʦʡ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ɻʪʦʛʦ ʜʚʫʩʪʚʦʨʯʘʪʦʛʦ ʤʦʣʣʶʩʢʘ.  

 

Abstract. The study assessed the current state of the population of Colletopterum bactrianum 

in Uzbekistan reservoirs from the rivers Syr-Darya, Syr-Darya region, middle Zarafshan and Amu-

Darya. At the same time, individual and organismic indicators in the population were compared. 

Differentiation of the C. bactrianum population in water bodies is determined by their age. 

The ratios between the four age groups in the areas of Central Zarafshan and Central Amu-Darya 

are 1.0 : 0.8 : 0.5 : 0.3 and 1.0 : 0.8 : 0.7 : 0.3, while such ratios are the norm for the population of 

this bivalve mollusk. 
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ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʟʝʤʣʷ ʠʥʪʝʥʩʠʚʥʦ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ, ʙʠʦʣʦʛʠʟʘʮʠʷ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʫʣʫʯʰʝʥʠʝ ʠʭ ʧʝʨʩʧʝʢʪʠʚ ʠ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʙʦʨʳ ʠʟ ʨʝʢ ʉʳʨʜʘʨʴʠ, ɿʘʨʘʬʰʘʥʘ ʠ 

ɸʤʫʜʘʨʴʠ. ɺʩʝʛʦ ʩʦʙʨʘʥʦ ʠ ʦʙʨʘʙʦʪʘʥʦ 20 ʧʨʦʙ ʤʦʣʣʶʩʢʦʚ, ʥʘʩʯʠʪʳʚʘʶʱʠʭ 

150 ʵʢʟʝʤʧʣʷʨʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʝʜʝʥʦ ʧʦ ʤʝʪʦʜʫ ʗ. ʀ. ʉʪʘʨʦʙʦʛʘʪʦʚʘ ʠ 

ɿ. ʀʟʟʘʪʫʣʣʘʝʚʘ [1]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʝʜʝʥʘ ʧʦ ʅ. ɸ. ʇʣʦʭʠʥʩʢʦʤʫ [2].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

Colletopterum bactrianum (Rolle, 1897) ð ʨʝʜʢʠʡ ʚʠʜ, ʟʘʥʝʩʝʥʥʳʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʋʟʙʝʢʠʩʪʘʥʘ. ʉʪʘʪʫʩ. 1 (EN): ʀʩʯʝʟʘʶʱʠʡ, ʤʦʟʘʠʯʝʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ. 

ʕʪʦʪ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʨʝʢʠ ʉʳʨʜʘʨʴʠ, ʚ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ɿʘʨʘʬʰʘʥʘ ʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʫʜʘʨʴʠ [3]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʠʚʘʣʦʩʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ C. bactrianum ʚ ʚʦʜʦʝʤʘʭ 

ʋʟʙʝʢʠʩʪʘʥʘ (ʨʝʢʘ ʉʳʨʜʘʨʴʷ, ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʎʝʥʪʨʘʣʴʥʳʡ ɿʘʨʘʬʰʘʥ ʠ 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʤʫʜʘʨʴʷ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʨʘʚʥʠʚʘʣʠʩʴ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ (ʦʨʛʘʥʠʟʤʝʥʥʳʝ) 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʦʧʫʣʷʮʠʠ (ʈʠʩʫʥʦʢ, ʊʘʙʣʠʮʘ). 

 

ʈ1. ʇʦʧʫʣʷʮʠʷ C. bactrianum (Rolle, 1897) ʚ ʨʘʡʦʥʝ ʨʝʢʠ ʉʳʨʜʘʨʴʷ ʉʳʨʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ ʟʦʥʝ ʢʘʨʴʝʨʘ, ʦʪʢʫʜʘ ʚʳʢʘʧʳʚʘʣʩʷ ʛʨʫʥʪ (N40Á51'58.53", 

E68Á43'01.47", N40Á50'06.34", E68Á46'34.05", N40Á47'35.62", E68Á50'31,92"). 

ʇʦʢʘʟʘʪʝʣʠ ʧʦʧʫʣʷʮʠʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʠʥʜʠʚʠʜʳ ʚ ʚʦʟʨʘʩʪʝ 2-3 ʣʝʪ 

ʩʦʩʪʘʚʣʷʶʪ 23% ʧʦʧʫʣʷʮʠʠ, ʧʣʦʪʥʦʩʪʴ ʤʝʥʴʰʝ ʜʨʫʛʠʭ ʠʥʜʠʚʠʜʦʚ (0,7), ʨʘʟʤʝʨ ʨʘʢʦʚʠʥʳ 

ʩʦʩʪʘʚʣʷʝʪ: L-42; H-21 ʠ W-12.  

ɼʦʣʷ ʠʥʜʠʚʠʜʦʚ ʚ ʚʦʟʨʘʩʪʝ 4ï5 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ (30%) ʚ ʧʦʧʫʣʷʮʠʠ ʠ ʧʣʦʪʥʦʩʪʴ ʯʫʪʴ 

ʚʳʰʝ ʜʨʫʛʠʭ ʠʥʜʠʚʠʜʦʚ ð 0,9; ʨʘʟʤʝʨ ʨʘʢʦʚʠʥʳ: L ð 91; H ð 46 ʠ W ð 27; ʦʩʦʙʝʡ ʚ 

ʚʦʟʨʘʩʪʝ 6-7 ʣʝʪ ð 27%, ʧʨʠ ʧʣʦʪʥʦʩʪʠ 0,8 ð ʨʘʟʤʝʨ ʨʘʢʦʚʠʥʳ: L ð111; H ð 61 ʠ W ð 34; 

ʭʦʪʷ ʜʦʣʷ ʠʥʜʠʚʠʜʦʚ ʚ ʚʦʟʨʘʩʪʝ 8ï9 ʣʝʪ ʤʠʥʠʤʘʣʴʥʘ (20%), ʦʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʪʘʢʦʚʦʡ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʦʚ; ʨʘʟʤʝʨʳ ʨʘʢʦʚʠʥʳ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʚʥʷʣʘʩʴ: L ð 115, H ð 

65 ʠ W ð 38. 

ʇʦʧʫʣʷʮʠʷ C. bactrianum (Rolle, 1897) ʚ ʨʝʢʝ ʉʳʨʜʘʨʴʷ ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʤʠ 

ʤʦʣʦʜʳʤʠ ʦʩʦʙʷʤʠ. ɹʦʣʴʰʦʡ ʜʦʣʠ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʝ ʤʦʣʣʶʩʢʠ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 5 ʣʝʪ, ʩ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʨʘʟʤʥʦʞʝʥʠʷ. ʉʘʤʫʶ ʚʳʩʦʢʫʶ 

ʙʠʦʤʘʩʩʫ ʚ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʠʥʜʠʚʠʜʳ 6ï7 ʣʝʪ, ʦʩʦʙʴ ʚʝʩʠʪ ð 276 ʛ, ʥʦ ʵʪʦ ʧʦʩʣʝʜʥʷʷ 

ʠʟ ʦʩʪʘʚʰʠʭʩʷ ʧʦʧʫʣʷʮʠʡ. 
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ʈ2. ʇʦʧʫʣʷʮʠʷ ʉolletopterum bactrianum (Rolle, 1897) ʚ ʨʘʡʦʥʝ ʉʨʝʜʥʝʛʦ ɿʘʨʘʬʰʘʥʘ 

(N 39Á40'00.20 "E67Á05'24.51", N39Á39'19.29", E67Á06'46.08" ʜʦʣʷ 2-3 ʣʝʪʥʠʭ ʠʥʜʠʚʠʜʦʚ ʩʘʤʘʷ 

ʚʳʩʦʢʘʷ ð 38%, ʠʭ ʧʣʦʪʥʦʩʪʴ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʳʩʦʢʠʤ (1,9). 

ʈʘʢʦʚʠʥʳ ʚ ʨʘʟʤʝʨʘʭ: L ð 39; H ð 19 ʠ W ð 11. ʀʥʜʠʚʠʜʳ ʚ ʚʦʟʨʘʩʪʝ 4-5 ʣʝʪ 

ʩʦʩʪʘʚʣʷʶʪ 32% ʧʦʧʫʣʷʮʠʠ ʩ ʧʣʦʪʥʦʩʪʴʶ, ʧʨʝʚʳʰʘʶʱʝʡ ʜʨʫʛʠʝ ʚʦʟʨʘʩʪʳ, ʥʘʧʨʠʤʝʨ, ʚ 

ʚʦʟʨʘʩʪʝ 6-7 ʠ 8 ʣʝʪ (1,6), ʩ ʨʘʟʤʝʨʦʤ ʨʘʢʦʚʠʥʳ: L ð 87; H ð 43 ʠ W ð 26 ʷʚʣʷʶʪʩʷ 

ʠʥʜʠʢʘʪʦʨʘʤʠ. ʄʦʣʣʶʩʢʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 7 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ 20% ʥʘʩʝʣʝʥʠʷ, ʘ ʧʣʦʪʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 1,0.  

ʈʘʢʦʚʠʥʳ L ð 135; H ð 75 ʠ W ð 43 ʙʳʚʘʶʪ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ʀʥʜʠʚʠʜʳ ʚ ʚʦʟʨʘʩʪʝ 8 

ʣʝʪ ʠ ʩʪʘʨʰʝ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 10% ʧʦʧʫʣʷʮʠʠ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, 

ʦʜʥʘʢʦ ʨʘʢʦʚʠʥʳ ʙʦʣʴʰʝ ʧʦ ʨʘʟʤʝʨʫ ʠ ʩʦʩʪʘʚʣʷʶʪ: L ð 142; H ð 81 ʠ W ð 48. 
 

  

 
 

  
 

ʈʠʩʫʥʦʢ. ʇʦʢʘʟʘʪʝʣʠ ʧʦʧʫʣʷʮʠʡ Colletopterum bastrianum (Rolle, 1897): a ð ʉʳʨʜʘʨʴʷ 

(ʊʝʨʨʠʪʦʨʠʷ ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ), b ð ʎʝʥʪʨʘʣʴʥʳʡ ɿʘʨʘʬʰʘʥ, c ð ʎʝʥʪʨʘʣʴʥʳʡ ɸʤʫʜʘʨʴʷ, 1ï

8 ð ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʟʦʚʳʭ ʚʦʟʨʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʧʫʣʷʮʠʠ (%); L ð ʜʣʠʥʘ ʨʘʢʦʚʠʥʳ, H ð 

ʚʳʩʦʪʘ ʨʘʢʦʚʠʥʳ, W ð ʰʠʨʠʥʘ ʨʘʢʦʚʠʥʳ; N ð ʧʣʦʪʥʦʩʪʴ, M ð ʤʘʩʩʘ. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 31 

ʊʘʙʣʠʮʘ. 

ʇʆʂɸɿɸʊɽʃʀ ʈɸɿʅʓʍ ʇʆʇʋʃʗʎʀʁ Colletopterum bastrianum * 

 

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ

 

ʉʳʨʜʘʨʴʷ, ʊʝʨʨʠʪʦʨʠʷ 

ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

N40Á51'58.53" E68Á43'01.47" 

N40Á50'06.34" E68Á46'34.05" 

N40Á47'35.62" E68Á50'31.92" 

ʎʝʥʪʨʘʣʴʥʳʡ ɿʘʨʘʬʰʘʥ 

N39Á40'00.20" E67Á05'24.51" 

N39Á39'19.29" E67Á06'46.08" 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʤʫʜʘʨʴʷ 

N37Á15'28.89" E67Á12'54.64" 

N37Á19'22.91" E67Á10'33.74" 
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* L  ð ʜʣʠʥʘ ʨʘʢʦʚʠʥʳ, H ð ʚʳʩʦʪʘ ʨʘʢʦʚʠʥʳ, W ð ʰʠʨʠʥʘ ʨʘʢʦʚʠʥʳ, M ð ʤʘʩʩʘ, N ð ʧʣʦʪʥʦʩʪʴ. 

 

ʇʦʧʫʣʷʮʠʷ C. bactrianum (Rolle, 1897) ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ɿʘʨʘʬʰʘʥʘ ʩʦʩʪʦʠʪ ʠʟ 

ʦʩʦʙʝʡ ʚ ʚʦʟʨʘʩʪʝ 2ï5 ʣʝʪ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʝʪ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʦʩʦʙʝʡ ʚ ʦʩʪʘʣʴʥʳʭ. ɺʳʩʦʢʘʷ 

ʙʠʦʤʘʩʩʘ ʧʦʧʫʣʷʮʠʠ ʙʣʠʟʢʘ ʢ ʚʦʟʨʘʩʪʫ ʦʪ 4ï5 ʜʦ 6ï7 ʣʝʪ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 356ï360 

ʛ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

 

ʈ3. ʇʦʢʘʟʘʪʝʣʠ ʧʦʧʫʣʷʮʠʠ C. bactrianum (Rolle, 1897) ʚ ɸʤʫʜʘʨʴʠʥʩʢʦʤ ʨʝʛʠʦʥʝ 

(N37Á15'28.89" E67Á12'54.64", N37Á19'22.91" E67Á10'33.74") ʧʦʭʦʞʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ɿʘʨʘʬʰʘʥʘ, ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ. ɺ ʮʝʥʪʨʘʣʴʥʦʤ ɸʤʫʜʘʨʴʝ 

ʜʦʣʷ ʠʥʜʠʚʠʜʦʚ ʚ ʚʦʟʨʘʩʪʝ 2-3 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 35% ʧʦʧʫʣʷʮʠʠ, ʠʭ ʧʣʦʪʥʦʩʪʴ ʨʘʚʥʘ 1,4 

(ʨʘʟʤʝʨʳ ʨʘʢʦʚʠʥ: L-38; H-18 ʠ W-10).  

ɺ ʚʦʟʨʘʩʪʝ 4ï5 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 30% ʧʦʧʫʣʷʮʠʠ, ʨʘʟʤʝʨ ʨʘʢʦʚʠʥʳ L-86; H-42, W-24. 

ʄʦʣʣʶʩʢʠ ʚ ʚʦʟʨʘʩʪʝ 6ï7 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ 25% ʧʦʧʫʣʷʮʠʠ, ʠʭ ʧʣʦʪʥʦʩʪʴ ʨʘʚʥʘ 1 (L-132, H-72, 

W-39).  

ʀʥʜʠʚʠʜʳ ʩʪʘʨʰʝ 8 ʣʝʪ ʠʤʝʶʪ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ (10%) ʚ ʧʦʧʫʣʷʮʠʠ (L-139; H-77 ʠ W-

44). 

ɽʩʣʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʪʦ ʚ ʪʨʝʭ ʧʦʧʫʣʷʮʠʷʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩ ʣʠʥʝʡʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʘ C. bactrianum (Rolle, 1897) ð ʜʣʠʥʳ, ʚʳʩʦʪʳ ʠ ʪʦʣʱʠʥʳ 

ʨʘʢʦʚʠʥʳ ʩ ʚʦʟʨʘʩʪʦʤ ʤʦʣʣʶʩʢʦʚ. ʉʠʣʴʥʳʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʘ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʝʥ ʚ 

ʚʦʟʨʘʩʪʝ 2ï3, 4ï5 ʠ 6ï7 ʣʝʪ, ʥʦ ʵʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʥʝʤʥʦʛʦ ʦʪʣʠʯʘʪʴʩʷ ʚ ʧʦʧʫʣʷʮʠʠ 

ʤʦʣʣʶʩʢʦʚ ʚ ʉʳʨʜʘʨʴʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʨʛʘʥʠʟʤʘ ʤʦʣʣʶʩʢʦʚ ʚ ʉʳʨʜʘʨʴʝ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʫ ʠʥʜʠʚʠʜʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2ï3 ʜʦ 4ï5 

ʣʝʪ, ʧʨʠʯʝʤ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʨʘʩʪʫʪ ʨʘʢʦʚʠʥʳ ʫ ʤʦʣʣʶʩʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 6ï7, ʦʩʦʙʝʥʥʦ 8 ʣʝʪ. 

ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [4ï5] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʦʧʫʣʷʮʠʷʭ ʝʛʦ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʪʥʦʩʪʠ 
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ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʧʦʢʘʟʘʪʝʣʶ ʙʠʦʤʘʩʩʳ. ʕʪʦ ʪʘʢʞʝ ʙʳʣʦ ʚʠʜʥʦ ʚ ʩʣʫʯʘʝ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʧʦʧʫʣʷʮʠʡ ʤʦʣʣʶʩʢʦʚ, ʦʩʦʙʝʥʥʦ C. bactrianum (Rolle, 1897). ʅʘʠʤʝʥʴʰʘʷ 

ʙʠʦʤʘʩʩʘ ʵʪʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʣʷʝʪ 2ï3 ʛʦʜʘ, ʩ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. 

ʅʘʠʙʦʣʴʰʘʷ ʙʠʦʤʘʩʩʘ ʚ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 6ï7 ʣʝʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʣʠ ʦʩʦʙʝʡ. ʈʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʚʦʟʨʘʩʪʘ ʵʪʠʭ ʦʩʦʙʝʡ ʧʦʩʣʝ 8 ʣʝʪ ʦʪʨʘʞʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʠʭ ʜʦʣʠ 

ʙʠʦʤʘʩʩʳ ʚ ʧʦʧʫʣʷʮʠʠ. ɼʠʩʧʨʦʧʦʨʮʠʷ ʤʝʞʜʫ ʙʠʦʤʘʩʩʦʡ ʠ ʧʣʦʪʥʦʩʪʴʶ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 

ʧʦʧʫʣʷʮʠʠ ʙʘʩʩʝʡʥʘ ʉʳʨʜʘʨʴʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʙʠʦʤʘʩʩʳ ʥʘ ʝʜʠʥʠʮʫ 

ʧʣʦʱʘʜʠ ʚ ʧʦʧʫʣʷʮʠʠ ʙʘʩʩʝʡʥʘ ʥʠʟʢʘʷ. ʅʠʟʢʘʷ ʙʠʦʤʘʩʩʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʦʚ 

ʉ. bactrianum (Rolle, 1897) ʚ ʙʘʩʩʝʡʥʝ ʉʳʨʜʘʨʴʠ, ʜʠʩʧʨʦʧʦʨʮʠʷ ʚʦʟʨʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʣʣʶʩʢʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ʧʦʧʫʣʷʮʠʠ C. bactrianum (Rolle, 1897) ʚ ʚʦʜʦʝʤʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʭ ʚʦʟʨʘʩʪʦʤ. ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʝʪʳʨʴʤʷ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ɿʘʨʘʬʰʘʥʘ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ɸʤʫʜʘʨʴʠ ʩʦʩʪʘʚʣʷʶʪ 1 : 0,8 : 0,5 : 0,3 ʠ 1 : 0,8 : 0,7 : 0,3, ʧʨʠʯʝʤ 

ʪʘʢʦʝ ʧʦʣʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦʡ ʯʝʨʪʦʡ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ [6ï7].  

ʅʘʧʨʦʪʠʚ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʝʪ ʘʥʦʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʉʳʨʜʘʨʴʝ ð 0,7 : 1,3 : 1,1 

: 0,9, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʯʠʩʣʦ ʤʦʣʦʜʳʭ ʠʥʜʠʚʠʜʦʚ (2ï3) ʥʝʚʝʣʠʢʦ, ʪʦ ʜʦʣʷ ʚʟʨʦʩʣʳʭ (4ï5) 

ʠ ʠʥʜʠʚʠʜʦʚ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ (6ï7) ʚʳʩʦʢʘ. ʅʠʟʢʘ ̫ʜʦʣʷ ʤʦʣʦʜʳʭ ʧʦʧʫʣʷʮʠʡ ʩ ʚʳʩʦʢʦʡ 

ʜʦʣʝʡ ʚʟʨʦʩʣʳʭ ʠ ʠʥʜʠʚʠʜʦʚ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʘʷʩʷ ʬʫʥʢʮʠʷ ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʘ (ʈʠʩʫʥʦʢ). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʤʘʥʘ ɻʫʨʘʣ ̫[8], ʥʘ ʧʣʦʪʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʫ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʨʝʞʠʤ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʥʦ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ 

ʢʘʢ ʜʚʠʞʝʥʠʝ ʚʦʜʥʳʭ ʚʦʣʥ [9ï11]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʠ ʧʦʧʫʣʷʮʠʠ ʚʠʜʦʚ Unio pictorum (Bivalvia: Unionidae) ʠʤʝʶʪ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʥʝʚʦʣʥʦʚʳʭ ʙʠʦʪʦʧʘʭ, ʯʝʤ ʚ ʚʦʣʥʠʩʪʳʭ ʙʠʦʪʦʧʘʭ. 

ɼʠʩʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʧʫʣʷʮʠʠ C. bactrianum (Rolle, 

1897) ʚ ʙʘʩʩʝʡʥʝ ʉʳʨʜʘʨʴʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ ʵʪʦʛʦ ʚʠʜʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʨʘʡʦʥʝ ʢʘʨʴʝʨʘ ʜʣʷ ʜʦʙʳʯʠ ʧʝʩʢʘ. ʅʝʧʨʝʨʳʚʥʳʝ ʨʘʩʢʦʧʢʠ ʚʦʢʨʫʛ ʙʠʦʪʦʧʦʚ ʤʦʣʣʶʩʢʘ ʚ 

ʨʘʡʦʥʝ ʢʘʨʴʝʨʘ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʙʠʦʪʦʧʦʚ, ʧʦʪʝʨʝ ʧʦʧʫʣʷʮʠʠ ʠ ʧʦʩʪʦʷʥʥʦʤʫ 

ʥʘʨʫʰʝʥʠʶ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʳ, ʯʪʦ ʧʨʦʷʚʣʷʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʦʧʫʣʷʮʠʶ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʦʩʴ ʥʘʩʪʦʷʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʨʦʜʘ Colletopterum 

ð Colletopterum bactrianum (Rolle, 1897), ʚ ʚʦʜʦʝʤʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʨʝʢʝ ʉʳʨʜʘʨʴʷ, 

ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʎʝʥʪʨʘʣʴʥʦʤ ɿʘʨʘʬʰʘʥʝ ʠ ʎʝʥʪʨʘʣʴʥʦʤ ɸʤʫʜʘʨʴʝ. ʇʨʠ ʵʪʦʤ 

ʩʨʘʚʥʠʚʘʣʠʩʴ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ (ʦʨʛʘʥʠʟʤʝʥʥʳʝ) ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʦʧʫʣʷʮʠʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ ʧʦʧʫʣʷʮʠʠ C. bactrianum (Rolle, 1897) ʚ ʚʦʜʦʝʤʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ 

ʚʦʟʨʘʩʪʦʤ.  

ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʝʪʳʨʴʤʷ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʚ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ɿʘʨʘʬʰʘʥʘ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ɸʤʫʜʘʨʴʠ ʩʦʩʪʘʚʣʷʶʪ 1,0 : 0,8 : 0,5 : 0,3 ʠ 1,0 : 0,8 : 0,7 : 0,3, 

ʧʨʠʯʝʤ ʪʘʢʦʝ ʧʦʣʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦʡ ʯʝʨʪʦʡ ʜʣʷ ʧʦʧʫʣʷʮʠʠ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʘʣʦʩʴ ʩʪʨʦʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʠ ʠʥʬʨʘʟʚʫʢʘ. ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʠʤʬʦʫʟʣʦʚ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ʏʝʨʝʟ 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʩʪʨʫʢʪʫʨʘ ʠ 

ʬʫʥʢʮʠʷ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʘʢʪʠʚʘʮʠʷ ʣʠʤʬʦʧʦʵʟʘ. ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ ʣʠʤʬʦʩʪʘʟ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ɺ-ʟʦʥ ʣʠʤʬʦʫʟʣʦʚ ʥʘ ʬʦʥʝ ʥʘʨʫʰʝʥʠʷ ʤʠʛʨʘʮʠʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʫʛʥʝʪʝʥʠʷ 

ʠʤʤʫʥʦʧʦʵʟʘ. ʏʝʨʝʟ 4 ʥʝʜʝʣʠ ʥʘ ʬʦʥʝ ʩʦʭʨʘʥʷʶʱʝʛʦʩʷ ʣʠʤʬʦʩʪʘʟʘ ʧʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʬʠʙʨʦʟʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʩʪʨʦʤʳ ʠ ʠʩʪʦʱʝʥʠʶ ʧʘʨʝʥʭʠʤʳ ʫʟʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʰʫʤʦʚ, ʯʘʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʥʬʨʘʟʚʫʢ, ʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʣʠʤʬʦï ʠ ʠʤʤʫʥʦʧʦʵʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠʤʤʫʥʥʳʭ ʦʨʛʘʥʦʚ, ʯʝʤ ʚʦʟʜʝʡʩʪʚʠʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢ ʥʠʤ.  

 

Abstract. The structure of the lymph nodes after exposure to physical loads and infrasound 

was studied. After the cessation of physical loads in the early stages of the study revealed a 

violation of the functional activity of lymph nodes with a tendency to their recovery. After 4 weeks 

after exposure to physical loads, the structure and function of the lymph nodes is fully restored and 

there is a slight activation of lymphopoiesis. After exposure to infrasound in the early stages of the 

study, there is a pronounced lymphostasis and compensatory increase in the functional activity ʦf ɺ-

zones of lymph nodes against the background of impaired migration of T-lymphocytes and 

inhibition of immunʦ-poiesis. After 4 weeks, against the background of persistent lymphostasis, 

there is a tendency to fibrous deformation of the stroma and exhaustion of the parenchyma of the 

nodes. Thus, the impact of intense noise, part of which is infrasound, has a more adverse effect on 

the lymph and immuneïpoietic functions of immune organs than the impact of intense physical 

loads in adapting to them. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʠʥʬʨʘʟʚʫʢ. 

 

Keywords: lymph nodes, physical loads, infrasound. 
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ɺʚʝʜʝʥʠʝ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚʳʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʫʥʢʮʠʠ ʠʤʤʫʥʥʳʭ ʦʨʛʘʥʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [1]. ʌʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, 

ʠʩʧʳʪʳʚʘʝʤʳʝ ʩʧʦʨʪʩʤʝʥʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʟʘʤʝʪʥʳʤ ʫʩʢʦʨʝʥʠʝʤ ʢʨʦʚʦʪʦʢʘ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʢʨʦʚʝʥʦʩʥʳʭ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʘʭ. ʇʨʠʯʠʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ, ʚʳʷʚʣʷʝʤʳʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ [2ï3], ʤʦʛʫʪ ʙʳʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʥʘʨʫʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʣʠʤʬʳ. 

ʀʥʬʨʘʟʚʫʢ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ ʰʫʤʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʨʪʩʤʝʥʘʤʠ ʚʩʝʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ ʜʣʷ 

ʧʝʨʝʝʟʜʦʚ ʢʘʢ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ. ʀʥʬʨʘʟʚʫʢ ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ï ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ [4]. ʀʥʬʨʘʟʚʫʢ ʚʝʜʝʪ ʢ ʟʘʤʝʪʥʳʤ ʥʘʨʫʰʝʥʠʷʤ 

ʣʠʤʬʦʪʦʢʘ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʘʭ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʠ ʩʠʩʪʝʤʳ ʩʠʥʫʩʦʚ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ [5]. ʆʜʥʘʢʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʠʥʬʨʘʟʚʫʢʘ ʥʘ ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʣʠʤʬʦʫʟʣʦʚ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʘʨʫʰʝʥʠʷ ʣʠʤʬʦʪʦʢʘ ʚ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʥʬʨʘʟʚʫʢʘ, ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʩʪʨʫʢʪʫʨʳ ʠ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ 

ʣʠʤʬʦʫʟʣʦʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʦʝʥʠʠ ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʠʥʬʨʘʟʚʫʢʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʠʥʬʨʘʟʚʫʢʘ ʠʟʫʯʘʣʦʩʴ ʥʘ 30 ʙʝʣʳʭ ʢʨʳʩʘʭï

ʩʘʤʮʘʭ ʚ ʚʦʟʨʘʩʪʝ 3 ʤʝʩʷʮʝʚ. ɾʠʚʦʪʥʳʭ ʧʦʤʝʱʘʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʢʘʤʝʨʫ ʠ 

ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʠʥʬʨʘʟʚʫʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 100 ʜɹ ʩ ʯʘʩʪʦʪʦʡ 16 ɻʮ ʚ ʪʝʯʝʥʠʝ 

6 ʥʝʜʝʣʴ ʧʦ 3 ʯʘʩʘ ʚ ʜʝʥʴ. 10 ʙʝʣʳʭ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʤʝʱʘʣʠ ʚ ʪʘʢʫʶ ʞʝ ʢʘʤʝʨʫ, 

ʥʦ ʥʝ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʠʥʬʨʘʟʚʫʢʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠʟʫʯʘʣʦʩʴ ʥʘ 

30 ʙʝʣʳʭ ʢʨʳʩʘʭïʩʘʤʮʘʭ ʪʘʢʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʝʩʷʮʘ ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ 

ʝʞʝʜʥʝʚʥʳʝ, ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ð ʧʣʘʚʘʥʠʝ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʞʠʚʦʪʥʳʝ, ʘʜʘʧʪʠʨʫʶʱʠʝʩʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʫʶ ʨʝʘʢʮʠʶ ʞʠʚʦʪʥʳʭ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʮʝʥʢʝ 

ʜʠʥʘʤʠʢʠ ʤʘʩʩʳ ʪʝʣʘ, ʩʦʜʝʨʞʘʥʠʶ ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʠ ʧʦʚʝʜʝʥʠʶ ʚʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ [6]. 

ʇʨʝʧʘʨʘʪʳ ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠʩʩʣʝʜʦʚʘʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʝʨʝʟ 2 ʠ 4 ʥʝʜʝʣʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʀʟʫʯʘʣʠʩʴ ʩʨʝʜʠʥʥʳʝ 

ʧʨʦʜʦʣʴʥʳʝ ʩʨʝʟʳ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʦʢʨʘʰʝʥʥʳʝ ʘʟʫʨ-II-ʵʦʟʠʥʦʤ, ʧʦ ɺʘʥ ɻʠʟʦʥʫ ʠ ʧʦ 

ʋʥʥʘïʊʝʥʮʝʨʫ. ʇʨʦʚʦʜʠʣʦʩʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʧʦʜʩʯʠʪʳʚʘʣʩʷ ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʫʟʣʦʚ ʥʘ ʝʜʠʥʠʮʝ 

ʧʣʦʱʘʜʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʫ ʞʠʚʦʪʥʳʭ, ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʢ ʬʠʟʠʯʝʩʢʠʤ 

ʥʘʛʨʫʟʢʘʤ, ʥʘ ʚʩʝʭ ʩʨʦʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʨʘʩʰʠʨʝʥʠʷ ʠʭ ʩʠʥʫʩʦʚ. ʂʦʨʢʦʚʦ-ʤʦʟʛʦʚʦʡ ʠʥʜʝʢʩ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʦʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʚʩʝʭ ʩʨʦʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ 

ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦ ʜʘʥʥʳʤ ʊ. ʀ. ɺʠʭʨʫʢ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʷʚʣʝʥʠʷ ʦʪʝʢʘ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʚʦʟʨʘʩʪʘʶʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʋ ʢʨʳʩ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ 
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ʥʘʛʨʫʟʢʘʤ, ʷʚʣʝʥʠʷ ʣʠʤʬʦʩʪʘʟʘ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ð ʯʝʨʝʟ 4ï5 ʤʝʩʷʮʝʚ ʠʥʪʝʥʩʠʚʥʳʭ 

ʝʞʝʜʥʝʚʥʳʭ ʪʨʝʥʠʨʦʚʦʢ [7]. ʂʨʦʤʝ ʪʦʛʦ, ʊ. ʀ. ɺʠʭʨʫʢ ʠʟʫʯʘʣʘ ʩʦʤʘʪʠʯʝʩʢʠʝ (ʧʘʭʦʚʳʝ) 

ʣʠʤʬʦʫʟʣʳ, ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʥʝʥʠʷ ʣʠʤʬʦʪʦʢʘ ʚʳʨʘʞʝʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚ 

ʚʠʩʮʝʨʘʣʴʥʳʭ ʫʟʣʘʭ [8].  

ʇʦʜ ʚʣʠʷʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʩʨʘʟʫ ʧʦʩʣʝ ʠʭ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʦʝ 

ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʠʤʬʦʫʟʣʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʘʢʪʠʚʘʮʠʠ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʘʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʠ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʦʡ ʧʣʘʟʤʦʮʠʪʘʨʥʦʡ ʨʝʘʢʮʠʠ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ. ɺ ʮʝʥʪʨʘʭ ʨʘʟʤʥʦʞʝʥʠʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦʬʘʛʦʚ ʠ ʤʠʪʦʟʦʚ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʝʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʙʣʘʩʪʦʚ. ɺ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʥʘ 4,7% ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʟʤʦʮʠʪʦʚ.  

ʏʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ 

ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʣʦʱʘʜʠ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʠ ʠʭ ʛʝʨʤʠʥʘʪʠʚʥʳʭ 

ʮʝʥʪʨʦʚ. ʀʟʫʯʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʮʝʥʪʨʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʪʘʢʞʝ ʷʚʥʦ ʩʥʠʞʝʥʘ: ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʙʣʘʩʪʦʚ ʠ ʤʠʪʦʟʦʚ ʟʘʤʝʪʥʦ 

ʫʤʝʥʴʰʝʥʦ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦʬʘʛʦʚ (ʥʘ 16,8%) ʠ ʜʝʛʝʥʝʨʠʨʫʶʱʠʭ 

ʣʠʤʬʦʮʠʪʦʚ. ɺ ʧʘʨʘʢʦʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ ʣʠʤʬʦʫʟʣʦʚ ʫʤʝʥʴʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʣʳʭ 

ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ, ʫʤʝʥʴʰʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʶʥʳʭ ʧʣʘʟʤʦʮʠʪʦʚ, ʘ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ 

ʯʠʩʣʦ ʟʨʝʣʳʭ ʧʣʘʟʤʦʮʠʪʦʚ ʩʥʠʞʝʥʦ ʥʘ 22% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʢʦʥʪʨʦʣʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʚ ʵʪʦʪ ʩʨʦʢ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʪʢʘʥʝʚʳʭ ʙʘʟʦʬʠʣʦʚ ʚ 3,5 ʨʘʟʘ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ 

ʨʝʘʢʮʠʶ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴ ʦʨʛʘʥʘ [9]. 

ʏʝʨʝʟ 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ 

ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʢʦʥʪʨʦʣʷ. ʂʣʝʪʦʯʥʳʡ 

ʩʦʩʪʘʚ ʮʝʥʪʨʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʪʘʢʞʝ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʯʠʩʣʦ 

ʢʣʝʪʦʢ ʩ ʬʠʛʫʨʘʤʠ ʤʠʪʦʟʘ ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʷ. ɺ ʧʘʨʘʢʦʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ 

ʣʠʤʬʦʫʟʣʦʚ ʥʘ 10% ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʣʳʭ ʣʠʤʬʦʮʠʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʤʘʣʳʭ 

ʣʠʤʬʦʮʠʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʠʛʨʘʮʠʝʡ ʠʭ ʠʟ ʪʠʤʫʩʘ, ʥʦ ʠ ʩ 

ʘʢʪʠʚʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ ʩʘʤʦʤ ʣʠʤʬʘʪʠʯʝʩʢʦʤ ʫʟʣʝ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʦʢ ʩ ʬʠʛʫʨʘʤʠ ʤʠʪʦʟʘ ʚ ʮʝʥʪʨʘʭ ʨʘʟʤʥʦʞʝʥʠʷ 

ð ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʚʳʰʝʥʘ ʥʘ 5,5%. ɺ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʣʠʤʬʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʚ ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʘʭ, ʫʚʝʣʠʯʝʥʦ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʟʤʦʮʠʪʦʚ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʥʘ 

5,3%. ɺ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʤʦʟʛʦʚʳʭ ʩʠʥʫʩʘʭ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʣʳʭ 

ʣʠʤʬʦʮʠʪʦʚ. ʇʦʚʳʰʝʥʥʘʷ ʤʠʛʨʘʮʠʷ ʤʦʣʦʜʳʭ ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʚʩʝʛʜʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪ ʘʢʪʠʚʥʳʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ. ʉʦʭʨʘʥʷʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʪʢʘʥʝʚʳʭ ʙʘʟʦʬʠʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʧʨʘʚʣʷʪʴ ʤʠʛʨʘʮʠʶ ʤʦʣʦʜʳʭ ʣʠʤʬʦʮʠʪʦʚ 

ʚ ʣʠʤʬʘʪʠʯʝʩʢʦʤ ʫʟʣʝ [10]. ʅʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʝ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ ð ʚ 1,8 ʨʘʟʘ. 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʚ ʧʝʨʚʳʝ 2 ʥʝʜʝʣʠ ʟʘʤʝʪʥʦ 

ʫʚʝʣʠʯʝʥʳ ʚ ʨʘʟʤʝʨʘʭ, ʚʳʛʣʷʜʷʪ ʦʪʝʯʥʳʤʠ ʠ ʥʘʙʫʭʰʠʤʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʷʚʣʝʥʠʷʤʠ ʟʘʩʪʦʷ 

ʣʠʤʬʳ. ɸʬʬʝʨʝʥʪʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ ʨʘʩʰʠʨʝʥʳ. ɺʩʝ ʩʠʥʫʩʳ ʫʟʣʦʚ ʟʘʤʝʪʥʦ 

ʨʘʩʰʠʨʝʥʳ ð ʚ 1,3ï1,8 ʨʘʟʘ, ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʨʢʦʚʳʭ 

ʩʠʥʫʩʦʚ. ʇʦʜʢʘʧʩʫʣʴʥʳʡ ʩʠʥʫʩ ʨʘʩʰʠʨʝʥ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʦʙʨʘʟʫʝʪ ʟʘʤʝʪʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʥʘʜ 

ʣʠʤʬʦʠʜʥʳʤʠ ʫʟʝʣʢʘʤʠ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʢʨʘʝʚʦʡ ʩʠʥʫʩ, ʥʘʦʙʦʨʦʪ, 

ʩʫʞʝʥ. ʂʘʧʩʫʣʘ ʫʟʣʦʚ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʪʷʥʫʪʘ; ʫʯʘʩʪʢʠ ʢʘʧʩʫʣʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘʜ ʫʟʝʣʢʘʤʠ, ʟʘʤʝʪʥʦ ʪʦʥʴʰʝ, ʯʝʤ ʫʯʘʩʪʢʠ ʤʝʞʜʫ ʥʠʤʠ. ʏʝʨʝʟ 2 ʥʝʜʝʣʠ 

ʧʦʩʣʝ ʦʧʳʪʘ ʢʘʧʩʫʣʘ ʫʪʦʣʱʝʥʘ, ʩʦʜʝʨʞʠʪ ʨʘʟʨʳʭʣʝʥʥʳʝ ʠ ʠʟʚʠʣʠʩʪʳʝ 
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ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ ʚʦʣʦʢʥʘ, ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳʝ ʥʘ ʫʯʘʩʪʢʘʭ ʢʘʧʩʫʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʤʝʞʜʫ ʣʠʤʬʦʠʜʥʳʤʠ ʫʟʝʣʢʘʤʠ. ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʩʪʦʡʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʢʦʨʢʦʚʦ-

ʤʦʟʛʦʚʦʡ ʠʥʜʝʢʩ ʫʟʣʦʚ ʫʚʝʣʠʯʝʥ ʚ 1,1 ʨʘʟʘ ð ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠʥʜʝʢʩ ʨʘʚʝʥ 2, ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 2,22. ʈʘʩʰʠʨʝʥʥʳʝ ʩʠʥʫʩʳ ʣʠʤʬʦʫʟʣʦʚ ʟʘʧʦʣʥʝʥʳ 

ʣʠʤʬʦʮʠʪʘʤʠ, ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʤʦʟʛʦʚʳʭ ʩʠʥʫʩʘʭ, ʛʜʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 

ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ. 

ʏʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʚ 1,3 ʨʘʟʘ, ʫʚʝʣʠʯʝʥʳ ʠ ʨʘʟʤʝʨʳ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ. ʂʦʣʠʯʝʩʪʚʦ 

ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʚ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʘʭ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʚ 1,35 ʨʘʟʘ, ʘ ʨʘʟʤʝʨʳ 

ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʟʘʤʝʪʥʦ ʨʘʩʰʠʨʝʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʀʥʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ ʚʪʦʨʦʛʦ ʨʷʜʘ. 

ɺ ʮʝʥʪʨʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʴʰʠʭ 

ʣʠʤʬʦʮʠʪʦʚ ʠ ʣʠʤʬʦʙʣʘʩʪʦʚ (ʚ 1,3ï1,4 ʨʘʟʘ), ʤʠʪʦʪʠʯʝʩʢʠ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ð 

ʤʘʢʨʦʬʘʛʦʚ ʠ ʜʝʛʝʥʝʨʠʨʫʶʱʠʭ ʣʠʤʬʦʮʠʪʦʚ; ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʥʠʭ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʫʟʣʘ. ɺ ʧʘʨʘʢʦʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ 

ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʣʳʭ ʣʠʤʬʦʮʠʪʦʚ ʚ 1,2 ʨʘʟʘ, ʘ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʩʦʜʝʨʞʘʥʠʝ ʤʘʣʳʭ 

ʣʠʤʬʦʮʠʪʦʚ ʫʚʝʣʠʯʝʥʦ ʥʝʜʦʩʪʦʚʝʨʥʦ. ʊʘʢʞʝ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ð ʥʘ 5,2% ʩʨʘʟʫ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʠ ʥʘ 4,5% 

ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʠʥʫʩʘʭ ʫʟʣʦʚ.  

ʉʭʦʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʤʘʪʠʯʝʩʢʠʭ (ʧʘʭʦʚʳʭ) ʣʠʤʬʦʫʟʣʘʭ ʦʧʠʩʳʚʘʶʪʩʷ ʧʦʩʣʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ [11]. ʋ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʢ 

ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʢʨʳʩ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʫʟʣʦʚ, ʫʪʦʣʱʝʥʠʝ ʠʭ 

ʪʨʘʙʝʢʫʣ, ʫʪʦʣʱʝʥʠʝ ʚʦʣʦʢʦʥ ʨʝʪʠʢʫʣʷʨʥʦʡ ʩʝʪʠ ʣʠʤʬʦʫʟʣʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʝʝ ʧʝʪʝʣʴ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʩ ʛʝʨʤʠʥʘʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ. ʆʜʥʘʢʦ 

ʥʘʨʫʰʝʥʠʡ ʧʣʘʟʤʦʧʦʵʟʘ ʥʝ ʚʳʷʚʣʷʣʦʩʴ ð ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʟʤʦʮʠʪʦʚ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʙʳʣʦ 

ʩʦʨʘʟʤʝʨʥʦ ʧʦʚʳʰʝʥʦ. ʊʘʢʞʝ ʚʳʷʚʣʷʣʠʩʴ ʨʘʩʰʠʨʝʥʥʳʝ ʤʦʟʛʦʚʳʝ ʩʠʥʫʩʳ ʣʠʤʬʦʫʟʣʦʚ, 

ʟʘʧʦʣʥʝʥʥʳʝ ʣʠʤʬʦʮʠʪʘʤʠ [7, 11]. ʅʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʦʜʦʙʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʣʠʤʬʦʫʟʣʘʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʝʞʝʜʥʝʚʥʳʭ 

ʠʥʪʝʥʩʠʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ (4ï5 ʤʝʩʷʮʝʚ) ʠʣʠ ʧʨʠ ʤʝʥʝʝ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʠʥʪʝʥʩʠʚʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ʏʝʨʝʟ 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʨʘʟʤʝʨʳ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ 

ʫʤʝʥʴʰʘʶʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʰʠʨʠʥʘ ʩʠʥʫʩʦʚ ʟʘʤʝʪʥʦ 

ʩʥʠʞʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʡ. ɺ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʠʥʫʩʘʭ ʚʳʷʚʣʷʶʪʩʷ ʟʘʤʝʪʥʦ 

ʩʫʞʝʥʥʳʝ ʫʯʘʩʪʢʠ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʫʯʘʩʪʢʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʝʥʥʳʤʠ. ʂʘʧʩʫʣʘ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʫʪʦʣʱʝʥʘ, ʥʦ ʚʦʣʦʢʥʘ ʝʝ ʪʝʨʷʶʪ ʩʚʦʶ ʠʟʚʠʣʠʩʪʦʩʪʴ, 

ʫʪʦʣʱʝʥʳ, ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʃʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʳʩʪʫʧʘʶʪ ʚ ʧʦʜʢʘʧʩʫʣʴʥʳʡ ʩʠʥʫʩ; ʪʦʣʱʠʥʘ ʢʘʧʩʫʣʳ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʡ. 

ʊʨʘʙʝʢʫʣʳ ʫʟʣʦʚ ʪʘʢʞʝ ʫʪʦʣʱʝʥʳ ʠ ʫʧʣʦʪʥʝʥʳ. ʉʝʪʴ ʵʣʘʩʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʚ ʣʠʤʬʘʪʠʯʝʩʢʦʤ 

ʫʟʣʝ ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʠʣʠʩʪʦʡ, ʨʘʟʨʳʭʣʝʥʥʦʡ, ʤʝʩʪʘʤʠ ʨʘʟʦʨʚʘʥʥʦʡ.  

ʂʦʨʢʦʚʦ-ʤʦʟʛʦʚʦʡ ʠʥʜʝʢʩ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʚ ʵʪʦʪ ʩʨʦʢ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʚʳʰʘʝʪ 

ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʷ, ʭʦʪʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʝʛʦ ʫʤʝʥʴʰʝʥʠʶ. ʂʦʣʠʯʝʩʪʚʦ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 37% ʠ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʦʪʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʢʦʥʪʨʦʣʷ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʩʥʠʞʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʝʝ ð ʚ 2,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʚ 3,4 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʈʘʟʤʝʨʳ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʠ ʦʩʦʙʝʥʥʦ ð ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʪʘʢʞʝ ʟʘʤʝʪʥʦ 

ʫʤʝʥʴʰʠʣʠʩʴ. 

ɺ ʮʝʥʪʨʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʴʰʠʭ ʣʠʤʬʦʮʠʪʦʚ ʠ ʣʠʤʬʦʙʣʘʩʪʦʚ, 

ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʩʥʠʞʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠʪʦʟʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ ð ʚ 1,5ï1,6 ʨʘʟʘ . ɿʘʤʝʪʥʦ 

ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʜʝʛʝʥʝʨʠʨʫʶʱʠʭ ʣʠʤʬʦʮʠʪʦʚ ð ʠʭ ʯʠʩʣʦ ʚ 2,7 ʨʘʟ ʧʨʝʚʳʰʘʝʪ 

ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʷ. ɻʝʨʤʠʥʘʪʠʚʥʳʝ ʮʝʥʪʨʳ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʛʣʷʜʷʪ ʦʧʫʩʪʦʰʝʥʥʳʤʠ. ʅʝʢʦʪʦʨʳʝ 

ʣʠʤʬʦʠʜʥʳʝ ʫʟʝʣʢʠ ʧʣʦʭʦ ʢʦʥʪʫʨʠʨʫʶʪʩʷ, ʛʨʘʥʠʮʳ ʠʭ ʢʘʞʫʪʩʷ ʩʪʝʨʪʳʤʠ. ʇʣʦʱʘʜʴ 

ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʚ ʪʘʢʠʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʘʭ ʦʯʝʥʴ ʤʘʣʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʨʝʟʢʦ ʧʦʥʠʞʝʥʦ. 

ʇʣʦʱʘʜʴ ʧʘʨʘʢʦʨʪʠʢʘʣʴʥʦʡ ʟʦʥʳ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʤʝʪʥʦ 

ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʣʠʤʬʦʠʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʡ 

ʩʥʠʞʝʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʩʪʨʦʤʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʧʦʚʳʰʝʥʘ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʜʝʛʝʥʝʨʠʨʫʶʱʠʭ ʣʠʤʬʦʮʠʪʦʚ. 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʢʣʝʪʦʢ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʦ ʚʩʝʭ ʟʦʥʘʭ 

ʫʟʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʘʨʘʢʦʨʪʠʢʘʣʴʥʦʡ ʟʦʥʝ ʟʘʤʝʪʥʦ ʩʥʠʞʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʶʥʳʭ ʧʣʘʟʤʦʮʠʪʦʚ, ʘ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ð ʯʠʩʣʝʥʥʦʩʪʴ ʟʨʝʣʳʭ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ. ʉʦʜʝʨʞʘʥʠʝ ʣʠʤʬʦʮʠʪʦʚ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʪʘʢʞʝ ʩʥʠʞʝʥʦ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʚ 

ʤʦʟʛʦʚʳʭ ʩʠʥʫʩʘʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʤʷʢʦʪʥʳʭ 

ʪʷʞʘʭ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʜʘʞʝ ʤʝʥʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʚ ʤʦʟʛʦʚʳʭ 

ʩʠʥʫʩʘʭ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ, ʧʦʢʠʜʘʶʱʠʭ ʫʟʝʣ, ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ɺʳʚʦʜʳ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʧʦʩʣʝ ʠʭ ʧʨʝʢʨʘʱʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʣʠʤʬʦʫʟʣʦʚ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʫʛʥʝʪʝʥʠʝʤ ɺ-ʟʦʥ ʫʟʣʘ. ɺ ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʘʭ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʫʤʝʥʴʰʝʥʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʧʦʥʠʞʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʟʤʦʮʠʪʦʚ, ʫʛʥʝʪʝʥ ʠʤʤʫʥʦʧʦʵʟ. ʆʜʥʘʢʦ ʩʥʠʞʝʥʠʝ ʣʠʤʬʦï ʠ ʧʣʘʟʤʦʧʦʵʟʘ ʥʝ 

ʨʝʟʢʦ ʚʳʨʘʞʝʥʦ, ʩʪʨʦʤʘ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʥʝ ʧʦʚʨʝʞʜʝʥʘ, ʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʢʘʥʝʚʳʭ 

ʙʘʟʦʬʠʣʦʚ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʧʨʦʣʠʬʝʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʦʮʠʪʦʚ [12]. ʏʠʩʣʝʥʥʦʩʪʴ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚʩʝʛʜʘ ʚʦʟʨʘʩʪʘʝʪ ʚ ʥʘʯʘʣʴʥʳʝ 

ʬʘʟʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [13]. 

ʏʝʨʝʟ 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʷ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʘʢʪʠʚʘʮʠʷ ʣʠʤʬʦʧʦʵʟʘ. 

ɿʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʪʢʘʥʝʚʳʭ ʙʘʟʦʬʠʣʦʚ, ʥʦ ʚʩʝ ʝʱʝ ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʳʝ 

ʢʦʥʪʨʦʣʷ. ʅʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ 

ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʟʤʦʮʠʪʦʚ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʘʮʠʠ ɺ-ʟʦʥ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢʨʳʩ ʥʘʙʣʶʜʘʝʪʩʷ ʫʛʥʝʪʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʳʭ ʦʨʛʘʥʦʚ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, 

ʢʦʪʦʨʦʝ ʩʤʝʥʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʵʪʠʭ ʦʨʛʘʥʦʚ ʚ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʦʤ 

ʧʝʨʠʦʜʝ. ʇʨʠʯʝʤ ʚ ʢʦʥʮʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʜʘʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ 

ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɺ-ʟʦʥ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ. 

ʇʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʩʪʫʧʘʶʪ ʥʘʨʫʰʝʥʠʷ ʣʠʤʬʦʪʦʢʘ ʠ ʢʨʦʚʦʪʦʢʘ ʠ ʷʚʣʝʥʠʷ ʦʪʝʢʘ ʪʢʘʥʝʡ. ɺ ʦʪʝʯʥʳʭ 
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ʣʠʤʬʦʫʟʣʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʘʢʪʠʚʘʮʠʷ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʘʷ, ʚʠʜʠʤʦ, ʥʦʩʠʪ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

ʥʝʦʙʭʦʜʠʤʘ ʜʦʩʪʘʪʦʯʥʘʷ ʤʠʛʨʘʮʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣ, ʢʦʪʦʨʘʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʩʪʢʘʧʠʣʣʷʨʥʳʝ ʚʝʥʫʣʳ ʧʘʨʘʢʦʨʪʠʢʘʣʴʥʦʡ ʟʦʥʳ ʫʟʣʘ [14]. ʂʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʵʪʦʡ ʟʦʥʝ ʣʠʤʬʦʫʟʣʦʚ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʳ 

ʷʚʣʝʥʠʷ ʦʪʝʢʘ ʠ ʣʠʤʬʦʩʪʘʟʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʤʠʛʨʘʮʠʶ ʢʣʝʪʦʢ ʯʝʨʝʟ 

ʧʦʩʪʢʘʧʠʣʣʷʨʥʳʝ ʚʝʥʫʣʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʤʝʪʥʦ ʘʢʪʠʚʠʨʫʶʪʩʷ ɺ-ʟʦʥʳ ʣʠʤʬʦʫʟʣʦʚ ð 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʝʣʢʠ ʠ ʠʭ ʛʝʨʤʠʥʘʪʠʚʥʳʝ ʮʝʥʪʨʳ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ 

ʚʦʟʨʘʩʪʘʶʪ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʠʭ. ʆʜʥʘʢʦ 

ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʟʤʦʮʠʪʦʚ ʚ ʤʷʢʦʪʥʳʭ ʪʷʞʘʭ ʣʠʤʬʦʫʟʣʦʚ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʧʦʚʳʰʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʊ-ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʦʧʦʵʟʘ. ʉʢʦʧʣʝʥʠʝ 

ʣʠʤʬʦʮʠʪʦʚ ʚ ʩʠʥʫʩʘʭ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʘʩʪʘʶʱʝʡ ʤʠʛʨʘʮʠʠ ʠʭ ʠʟ 

ʦʨʛʘʥʘ.  

ʏʝʨʝʟ 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʬʨʘʟʚʫʢʘ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʛʘʩʘʥʠʝ ʣʠʤʬʦ- ʠ ʠʤʤʫʥʦʧʦʵʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʥʘ ʬʦʥʝ ʷʚʣʝʥʠʡ ʬʠʙʨʦʟʘ, ʷʚʠʚʰʝʛʦʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʣʠʤʬʳ ʠ ʚʝʥʦʟʥʦʛʦ ʟʘʩʪʦʷ. ɼʣʠʪʝʣʴʥʳʡ ʦʪʝʢ 

ʠ ʟʘʩʪʦʡ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ ʷʚʣʝʥʠʷʤ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ð ʫʪʦʣʱʝʥʠʶ ʢʘʧʩʫʣʳ ʠ 

ʩʪʨʦʤʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʠʤʬʦʫʟʣʘ, ʩʜʘʚʣʝʥʠʶ ʝʛʦ ʩʠʥʫʩʦʚ ʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, 

ʥʘʨʫʰʝʥʠʶ ʤʠʛʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʧʘʨʝʥʭʠʤʝ ʫʟʣʘ ʠ ʦʧʫʩʪʦʰʝʥʠʝʤ ɺ-ʟʦʥ. ʉʭʦʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʠʤʤʫʥʥʳʭ 

ʦʨʛʘʥʘʭ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʫ ʢʨʳʩ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ [11]. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʢʘʯʫʢ ʄ. ɻ., ʉʪʨʘʜʠʥʘ ʄ. ʉ., ʇʝʪʨʝʥʢʦ ɽ. ɺ. ʆʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʠ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ // ʉʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ: ʤʘʪʝʨʠʘʣʳ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 80-ʣʝʪʠʶ ʈ. ʀ. ɸʩʬʘʥʜʠʷʨʦʚʘ. 

ɸʩʪʨʘʭʘʥʴ. 2017. ʉ. 159-160. 

2. ʇʝʪʨʝʥʢʦ ɽ. ɺ. ɸʜʘʧʪʘʮʠʷ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʩʣʝ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ6. ʉ. 68-74. 

https://doi.org/10.33619/2414-2948/43/10 

3. ʉʪʨʘʜʠʥʘ ʄ. ʉ. ʄʦʨʬʦʣʦʛʠʷ ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʝʯʝʥʠ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ // ʅʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʰʢʦʣʳ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʅʘʫʯʥʳʝ ʪʨʫʜʳ. ɽʞʝʛʦʜʥʠʢ. ʉʇʙ.: ʅɻʋ ʠʤ. ʇ. ʌ. ʃʝʩʛʘʬʪʘ, 2015. ʉ. 60-64. 

4. Petrenko V. M. About mechanics of influence of infrasound on living organism // Journal of 

Biomedical Systems & Emerging Technologies. 2018. V. 5. ˉ2. P. 120-123. 

5. ʇʝʪʨʝʥʢʦ ɺ. ʄ. ʃʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣ ʢʘʢ ʣʠʤʬʘʥʛʠʦʥ. Saarbr¿cken: LAP, 2016. 84 c.  

6. ʊʢʘʯʫʢ ʄ. ɻ., ʇʝʪʨʝʥʢʦ ɽ. ɺ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʦʩʣʝ ʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ // ʅʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʰʢʦʣʳ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʘʫʯʥʳʝ ʪʨʫʜʳ. ɽʞʝʛʦʜʥʠʢ. ʉʇʙ: ʅɻʋ ʠʤ. ʇ. ʌ. ʃʝʩʛʘʬʪʘ, 2016. ʉ. 55-

60. 

7. ɺʠʭʨʫʢ ʊ. ʀ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʘʭʦʚʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʙʝʣʳʭ ʢʨʳʩ ʚ 

ʥʦʨʤʝ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ // ɸʨʭʠʚ ʘʥʘʪʦʤʠʠ, ʛʠʩʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ. 

1980. ʊ. 78. ˉ2. ʉ. 25-29. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 41 

8. ʇʝʪʨʝʥʢʦ ɺ. ʄ. ʉʪʨʫʢʪʫʨʥʳʝ ʦʩʥʦʚʳ ʘʢʪʠʚʥʦʛʦ ʣʠʤʬʦʪʦʢʘ ʚ ʣʠʤʬʘʪʠʯʝʩʢʦʤ ʫʟʣʝ // 

ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʨʬʦʣʦʛʠʠ. ʉʇʙ: ʉʇʙɻʄɸ ʠʤ. ʀ. ʀ. ʄʝʯʥʠʢʦʚʘ; 

ɼɽɸʅ, 2008. ʉ. 24-90. 

9. ʇʝʪʨʝʥʢʦ, ɽ. ɺ. ʂʦʤʧʝʥʩʘʪʦʨʥʳʝ ʨʝʘʢʮʠʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʧʦʩʣʝ ʠʥʪʝʥʩʠʚʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ // ʉʧʦʨʪ, ʯʝʣʦʚʝʢ, ʟʜʦʨʦʚʴʝ: ʄʘʪʝʨʠʘʣʳ VIII ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʢʦʥʛʨʝʩʩʘ. ʉʇʙ: ʀʟʜ-ʚʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2017. ʉ. 281-283. 

10. ʉʘʧʠʥ ʄ. ʈ., ʕʪʠʥʛʝʥ ʃ. ɽ. ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ. ʄ.: ʄʝʜʠʮʠʥʘ, 1996. 304 ʩ. 

11. ɺʠʭʨʫʢ ʊ. ʀ. ʀʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʧʘʭʦʚʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʦʚ ʙʝʣʳʭ ʢʨʳʩ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʦʢ // ɸʨʭʠʚ ʘʥʘʪʦʤʠʠ, 

ʛʠʩʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ. 1981. ʊ. 80. ˉ5. ʉ. 23-30. 

12. ʉʘʧʠʥ ʄ. ʈ., ʅʠʢʠʪʶʢ ɼ. ɹ. ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʪʨʝʩʩ ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪ. ʄ.: ɸʇʇ 

ɼʞʘʥʛʘʨ, 2000. 184 ʩ. 

13. ʉʘʧʠʥ ʄ. ʈ. ʃʠʤʬʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠ ʝʝ ʨʦʣʴ ʚ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩʩʘʭ // 

ʄʦʨʬʦʣʦʛʠʷ. 2007. ʊ. 131. ˉ1. ʉ. 18-22. 

14. ʉʘʧʠʥ, ʄ. ʈ., ɹʦʨʟʷʢ ʕ. ʀ. ɺʥʝʦʨʛʘʥʥʳʝ ʧʫʪʠ ʪʨʘʥʩʧʦʨʪʘ ʣʠʤʬʳ. ʄ.: ʄʝʜʠʮʠʥʘ, 

1982. 264 ʩ. 

 

References: 

1. Tkachuk, M. G., Stradina, M. S., & Petrenko, E. V. (2017). Organs of the immune system 

during exercise and in the recovery period. In: Structural transformations of organs and tissues in 

the norm and under the influence of anthropogenic factors. Materials of the International scientific 

conference dedicated to the 80th anniversary of R. I. Asfandiyarov. Ed. by L. A. Utochkino, B. T. 

Kurdwanow. Astrakhan, Leon, 159-160. (in Russian). 

2. Petrenko, E. (2019). Adaptation of Lymphoid Organs During Recovery After Physical 

Exercises. Bulletin of Science and Practice, 5(6), 68-74. https://doi.org/10.33619/2414-2948/43/10 

(in Russian). 

3. Stradina, M. S. (2015). Morphology of adaptive reactions of the immune system and liver 

to intense physical activity. In: Scientific and pedagogical schools of the University. Proceedings. 

Yearbook. St. Petersburg, NSU. P. F. Lesgaft, 60-64. (in Russian). 

4. Petrenko, V. M. (2018). About mechanics of influence of infrasound on living organism. 

Journal of Biomedical Systems & Emerging Technologies, 5(2), 120-123. (in Russian). 

5. Petrenko, V. M. (2016). Lymph node as lymphangion. Saarbr¿cken, LAP, 84. (in Russian). 

6. Tkachuk, M. G., & Petrenko, E. V. (2016). Recovery of lymphoid organs and peripheral 

blood parameters after intensive physical activity. In: Scientific and pedagogical schools of the 

University. Proceedings. Yearbook. St. Petersburg, NSU. P. F. Lesgaft, 55-60. (in Russian). 

7. Vikhruk, T. I. (1980). Features of the design of inguinal lymph nodes of white rats in 

normal and under the influence of dynamic loads. Archive of anatomy, histology and embryology, 

78(2), 25-29. (in Russian). 

8. Petrenko, V. M. (2008). Structural bases of active lymph flow in lymph node. In: Actual 

problems of modern morphology. St. Petersburg, SPbGMA. I. I. Mechnikova, DEAN, 24-90. (in 

Russian). 

9. Petrenko, E. V. (2017). Compensatory reactions of lymph nodes after intense physical 

activity. In: Sport, people, health. Proceedings of the VIII international Congress. St. Petersburg, 

Publishing house of St. Petersburg University, 281-283. (in Russian). 

10. Sapin, M. R., & Etingen, L. E. (1996). The Human Immune system. Moscow. (in 

Russian). 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 42 

11. Vikhruk, T. I. (1981). Changes in the structure and cellular composition of inguinal lymph 

nodes of white rats under the influence of dynamic and static loads. Archive of anatomy, histology 

and embryology, 80(5), 23-30. (in Russian). 

12. Sapin, M. R., & Nikityuk, D. B. (2000). Immune system, stress and immunodeficiency. 

Moscow, 184. (in Russian). 

13. Sapin, M. R. (2007). Lymphatic system and its role in immune processes. Morphology, 

131(1), 18-22. (in Russian). 

14. Sapin, M. R., & Borzyak, E. I. (1982). Extra-Organ lymph transport pathways. Moscow, 

264. (in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 11.12.2019 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

16.12.2019 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ʇʝʪʨʝʥʢʦ ɽ. ɺ. ʉʪʨʦʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ 

ʠʥʬʨʘʟʚʫʢʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ1. ʉ. 35-42. 

https://doi.org/10.33619/2414-2948/50/05 

 

Cite as (APA): 

Petrenko, E. (2019). The Structure of the Lymph Node at Influence of Physical Loads and 

Infrasound. Bulletin of Science and Practice, 6(1), 35-42. https://doi.org/10.33619/2414-2948/50/05 

(in Russian). 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 43 

ʋɼʂ 616.83/.85:616.89 https://doi.org/10.33619/2414-2948/50/06 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʀʅʉʊʈʋʄɽʅʊʓ ʀ ʄɽʊʆɼʀʂʀ ʕʇʀɻɽʅɽʊʀʏɽʉʂʆʁ ɿɸʑʀʊʓ 

ɿɼʆʈʆɺʆɻʆ ʉʊɸʈɽʅʀʗ ʀ ɼʆʃɻʆʃɽʊʀʗ ʏɽʃʆɺɽʂɸ ʈɸɿʋʄʅʆɻʆ 

 

Éʈʦʤʘʥʯʫʢ ʇ. ʀ., SPIN-ʢʦʜ: 2546-9211, ʘʢʘʜ. ʈɸʄʊʅ, ɻʝʨʠʘʪʨʠʯʝʩʢʠʡ ʮʝʥʪʨ, 

ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ, Romanchukpi@yandex.ru 

Éɺʦʣʦʙʫʝʚ ɸ. ʅ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ, volobuev47@yandex.ru 

 

MODERN TOOLS AND METHODS OF EPIGENETIC PROTECTION OF HEALTHY 

AGING AND LONGEVITY OF THE HOMO SAPIENS 

 

ÉRomanchuk P., SPIN-code: 2546-9211, Dr. habil., Geriatric Center, 

Samara, Russia, Romanchukpi@yandex.ru 

ÉVolobuev A., Dr. habil., Samara State Medical University,  

Samara, Russia, volobuev47@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ð ɻ ʪʦ ʛʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʩʘʤʳʡ ʮʝʥʥʳʡ ʨʝʩʫʨʩ ʥʘ 

ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ Homo sapiens ʠ ʤʦʟʛ H. sapiens ʫʧʨʘʚʣʷʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʠ ʟʜʦʨʦʚʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ð ɻ ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ 

ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʙʠʦʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʝ ʩʪʘʨʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʦʪʥʦʩʪʠ ʩʦʩʫʜʦʚ (ʢʦʣʠʯʝʩʪʚʦ ʢʘʧʠʣʣʷʨʦʚ ʠ ʘʨʪʝʨʠʦʣ), ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʦʩʫʜʦʚ 

(ʜʠʥʘʤʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʷ ʧʣʦʪʥʦʩʪʠ ʠʣʠ ʩʪʨʫʢʪʫʨʳ ʩʦʩʫʜʦʚ) ʠ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʦʚ 

(ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʦʩʫʜʦʚ ʢ ʦʩʪʨʳʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʪʢʘʥʷʭ). 

ʆʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʚ ʤʦʟʛʦʚʦʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʠ ʫʥʠʢʘʣʴʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʩʦʩʫʜʠʩʪʳʤʠ ʨʫʩʣʘʤʠ ʠ ʚʢʣʶʯʘʶʪ, ʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʘʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, 

ʢʘʢ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʘʷ ʠʥʥʝʨʚʘʮʠʷ, ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ, ʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʪʢʘʥʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʘʥʦʢʩʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠ ʥʘʣʠʯʠʝ 

ʢʦʣʣʘʪʝʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ 

ʪʨʠʘʜʝ çʤʦʟʛïʛʣʘʟʘïʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ 

ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ 

ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ɹʠʦʯʠʧʠʨʦʚʘʥʠʝ, 

ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʪʳʩʷʯ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʤʘʨʢʝʨʦʚ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ H. sapiens. 

 

Abstract. The human brain is the main tool and the most valuable resource on our planet. New 

epigenetics Homo sapiens and H. sapiens brain manage the interaction of genetic and epigenetic 
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programs of aging and healthy longevity. Epigenetic clocks are mathematical models and artificial 

intelligence that predict the biological age of a person using DNA methylation data and are the most 

accurate biomarkers of the aging process. Genetic and epigenetic factors that limit a personôs life 

expectancy are relevant in biogerontological, biophysical and neurophysiological studies, especially 

from the point of view of the medical economy. Cerebrovascular aging can be considered from 

several points of view, including changes in vascular density (number of capillaries and arterioles), 

vascular plasticity (dynamic regulation of vascular density or structure) and vascular reactivity 

(adaptation of vessels to acute metabolic changes in tissues). The main control mechanisms in the 

cerebral circulation are unique in comparison with other vascular channels and include, but are not 

limited to such features as the blood-brain barrier, perivascular innervation, intracellular 

communication between neurons, perivascular glial cells and smooth muscle cells, high tissue 

metabolism, lack of anoxic tolerance and the presence of collateral arteries. Multidisciplinary and 

multimodal interaction in the triad brain-eyes-vessels makes it possible to identify early biomarkers 

of both general accelerated and pathological aging, and to diagnose neurodegeneration in a timely 

manner, and to carry out effective neurorehabilitation of cognitive impairment. Biochipping, neural 

and brain chips, the next (new) generation sequencing technology will allow the study of the 

expression of thousands of genes that will be used as biomarkers. Combined and hybrid methods of 

neuroimaging in collaboration with artificial intelligence technologies are modern tools for the 

diagnosis and prevention of cognitive impairment and healthy aging of the H. sapiens brain. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ, ʤʦʟʛ Homo sapiens, ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦ 

ʵʧʠʛʝʥʝʪʠʢʝ, ʩʪʘʨʝʥʠʝ, ʜʦʣʛʦʣʝʪʠʝ, ʚʦʟʨʘʩʪʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʩʧʘʣʝʥʠʝ, ʙʠʦʤʘʨʢʝʨʳ, 

ʛʝʨʦʥʪʦʣʦʛʠʷ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ. 

 

Keywords: new epigenetics, Homo sapiens brain, scientific publications on epigenetics, aging, 

longevity, age-related diseases, inflammaging, biomarkers, geroscience, epigenetic clocks. 

  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ: 

1. ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ Homo sapiens. 

2. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ: ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ, 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ H. sapiens ʠ ʤʦʟʛʘ H. sapiens. 

3. ʕʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʠ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʤ ʩʪʘʨʝʥʠʠ ʠ ʚʦʟʨʘʩʪ ð

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

ʅʝʡʨʦʪʝʭʥʦʣʦʛʠʠï2024, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠï2030 ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠï2045 ð ʵʪʦ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ çHomo Sapiens Brainè, ʛʝʨʠʘʪʨʠʯʝʩʢʘʷ ʛʠʙʨʠʜʥʘʷ 

çThe Secretè ʜʦʣʛʦʩʨʦʯʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ çBrainïcomputer interfaceè ʠ 

ʥʝʡʨʦʩʝʪʠ çʤʦʟʛ ʠ ʤʠʢʨʦʙʠʦʪʘè ð ʵʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʧʘʮʠʝʥʪïʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʯʘïʧʘʮʠʝʥʪʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ [1] ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, 

ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ð ʛʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʩʘʤʳʡ ʮʝʥʥʳʡ ʨʝʩʫʨʩ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʠ ʤʦʟʛʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʠ ʟʜʦʨʦʚʦʛʦ ʜʦʣʛʦʣʝʪʠʷ [2]. 
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ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʶʪʩʷ ʧʨʘʚʦʤʝʨʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʙʠʦʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʨʘʚʥʝʥʘ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʧʝʨʠʦʜʫ ʟʜʦʨʦʚʴʷ ʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ [2]. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ð ɻ ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ɼʅʂ ʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʙʠʦʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʦʥʦʤʠʢʠ [2]. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ, 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʣʠ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʠʣʠ ʧʝʨʝʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ 

ʢʨʦʚʠ ʚ ʤʦʟʛ ʬʫʥʢʮʠʶ ʪʢʘʥʝʡ ʚ ʩʠʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ ʠ ʧʨʷʤʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ [1]. 

ʂʦʥʩʪʨʫʢʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ, ʚʢʣʶʯʘʷ 

ʠʥʪʝʣʣʝʢʪ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʤʩʪʚʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʟʚʦʣʷʝʪ 

ʤʦʟʛʫ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʘʪʦʣʦʛʠʷʤ, ʧʦʜʜʝʨʞʠʚʘʷ ʢʦʛʥʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʄʦʟʛ H. sapiens ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʡʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʙʦʨʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ/ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʇʦʟʥʘʥʠʝ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʥʷʪʠʷ ʜʣʷ ʚʟʨʦʩʣʳʭ ð ʚʩʝ ʵʪʦ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘ [1]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ [3], çʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡè ʧʦʩʚʷʱʝʥʦ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ð ʨʘʥʥʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʜʠʘʛʥʦʩʪʠʢʝ, ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʘʪʦʛʝʥʝʟʘ ʠ 

ʩʠʩʪʝʤʘʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʘʪʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʧʦʜʭʦʜʳ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʨʠʝʥʪʠʨʫʶʪ ʚʨʘʯʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʦʙʣʝʤʳ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʫʯʥʦïʦʙʦʩʥʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʝʜʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ [4]. 

ʂʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʪʘʨʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʝʨʠ ʧʘʤʷʪʠ ʠ ʫʭʫʜʰʝʥʠʝʤ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʬʦʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [5ï8]. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ [6ï7] ʩʦʭʨʘʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʚʣʠʷʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʙʠʦʬʠʟʠʢʠ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʳ, ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 

ʘʩʧʝʢʪʦʚ ʤʝʪʘʙʦʣʦʤʠʢʠ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩ ʮʝʣʴʶ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʩʪʨʦʡʢʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʘ ʧʝʨʝʩʪʨʦʡʢʘ ʥʝ ʜʦʣʞʥʘ ʠʩʢʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʚʦʟʙʫʞʜʝʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʪ. ʜ.), ʪ. ʝ. ʥʝ ʜʦʣʞʥʘ ʟʘʪʨʘʛʠʚʘʪʴ ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʚʪʦʨʠʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 
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ʄʦʟʛ ʩʪʘʨʝʝʪ, ʤʳ ʩʢʣʦʥʥʳ ʠʩʧʳʪʳʚʘʪʴ ʢʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʠ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʴʰʝʤʫ 

ʨʠʩʢʫ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʝʤʝʥʮʠʠ. ʉʠʤʧʪʦʤʳ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʨʚʥʦï

ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʘʢʞʝ ʦʙʦʩʪʨʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ 

ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ʣʶʜʝʡ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; ʠ, ʧʦ ʩʫʪʠ, ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʜʠʥʦʦʙʨʘʟʥʳʤ ʜʘʞʝ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʙʠʦʤʘʨʢʝʨʦʚ ʩʪʘʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʜʣʠʥʫ ʪʝʣʦʤʝʨ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʠ ʩʠʣʫ 

ʟʘʭʚʘʪʘ ʠ ʪ. ʜ., ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʦʛʥʦʟ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʛʨʫʧʧʘʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦʙʳ ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʧʨʦʮʝʩʩʦʤ ʩʪʘʨʝʥʠʷ, ʠ ʜʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʛʥʦʟʳ ʦ ʙʫʜʫʱʝʤ ʟʜʦʨʦʚʴʝ ʤʦʟʛʘ ʠ ʪʝʣʘ. 

ʀʩʩʣʝʜʫʝʪʩʷ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʢʘʢ ʠʟ ʤʦʟʛʘ, ʪʘʢ ʠ 

ʪʝʣʘ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʙʦʣʝʝ ʧʦʣʥʳʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ [8ï9].  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʘʛʫʙʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʚ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʪʨʘʥʩʢʨʠʧʪʦʤʝ ʙʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʡ ʤʦʟʛʘ, ʚʢʣʶʯʘʷ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, 

ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʷʪʴ, ʩ ʚʦʟʨʘʩʪʦʤ ʩʥʠʞʘʶʪʩʷ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ ʠ ʤʠʢʨʦʈʅʂ-ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ [10ï11].  

ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʚ ʩʪʘʨʝʶʱʝʤ ʤʦʟʛʝ ʟʘʚʠʩʠʪ ʦʪ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, 

ʛʝʥʝʨʠʨʫʝʤʳʭ ʚʦʟʨʘʩʪʥʦʡ ʬʠʟʠʦʣʦʛʠʝʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʡ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʣʠʷʶʪ ʥʘ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʪʘʢʠʝ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʩʪʨʝʩʩʦʨʘʤ, ʘ ʪʘʢʞʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʪʨʘʝʢʪʦʨʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʭʨʦʤʘʪʠʥʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ɼʅʂ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʣʳʝ ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ, 

ʥʘʟʳʚʘʝʤʳʝ ʤʠʢʨʦʈʅʂ (ʤʠʈʅʂ), ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʤʝʩʩʝʥʜʞʝʨʥʦʡ ʈʅʂ (ʤʈʅʂ) ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʣʷʮʠʠ. ɻʣʘʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʘʨʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʠ ʚʦʟʨʘʩʪʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ [12ï13]. 

ʕʧʠʛʝʥʝʪʠʢʘ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʩʪʘʨʝʥʠʷ ʠ ʨʦʣʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʦʧʦʩʨʝʜʦʚʘʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʥʥʠʤ 

ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ, ʟʜʦʨʦʚʴʝʤ ʠ ʩʪʘʨʝʥʠʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ɺ ʛʣʘʚʘʭ ʚʝʜʫʱʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣ 

ʢʦʨʨʝʢʮʠʠ ʵʪʠʭ ʥʘʨʫʰʝʥʥʳʭ ʧʫʪʝʡ ʩ ʧʦʤʦʱʴʶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ð ɻʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʠ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ 

ʧʦʟʥʘʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʴʶ ʪʘʢʠʭ ʯʘʩʦʚ [14ï15]. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 
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ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ (ʈʠʩʫʥʦʢ 1, ʊʘʙʣʠʮʘ 1) [1, 10, 12, 14, 16ï22].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1. ʅʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʵʧʠʛʝʥʝʪʠʢʝ, ʧʝʨʠʦʜ ʠʟʜʘʥʠʷ 2013ï2019 ʛʦʜʳ. 

 

ɻʝʥʥʘʷ ʨʝʛʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʟʣʦʤ ʚ ʵʪʦʡ ʩʝʪʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʢʠ ʠ 

ʬʘʢʪʦʨʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʦʯʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʛʫʣʷʮʠʠ ʛʝʥʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʜʨʫʛʠʭ 

ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʬʬʝʢʪʘ ʩʥʝʞʥʦʛʦ ʢʦʤʘ. ɼʨʫʛʠʤ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʨʦʣʠ 

ʵʧʠʛʝʥʦʤʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ ʚʦʟʨʘʩʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʧʣʘʩʪʠʯʥʳ ʠ ʫʩʪʦʡʯʠʚʳ 

ʵʧʠʛʝʥʦʤʥʳʝ ʩʝʪʠ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʤʦʛʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʵʪʠ 

ʩʝʪʠ, ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʩʪʘʨʝʥʠʷ, ʥʦ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ 

(ʠʣʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʥʠʶ) ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʤʝʜʣʠʪʴ ʠʣʠ ʜʘʞʝ ʦʙʨʘʪʠʪʴ 

ʚʩʧʷʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʩʪʘʨʝʥʠʷ. 

ʅʘ ʢʣʝʪʦʯʥʦʤ ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ ð ʜʝʪʝʨʤʠʥʘʥʪʳ ʩʪʘʨʝʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʯʘʣʘ 

ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʧʦʪʝʨʶ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ, ʜʝʣʘʶʪ ʘʢʮʝʥʪ, ʢʘʢ ʵʪʠ ʜʝʪʝʨʤʠʥʘʥʪʳ ʚʣʠʷʶʪ 

ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ H. sapiens, ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʪʘʢʞʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤ ʢʣʶʯʦʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [1ï3]. 

ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʘʨʠʘʮʠʡ ʪʨʘʝʢʪʦʨʠʡ ʞʠʟʥʠ, ʜʘʞʝ ʩʨʝʜʠ 

ʛʝʥʝʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳʭ ʦʩʦʙʝʡ, ʠ ʪʦʛʦ, ʢʘʢ ʵʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʵʪʠʤ ʨʘʟʣʠʯʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʪʘʡʥ 

ʩʪʘʨʝʥʠʷ ʠ ʟʜʦʨʦʚʦʛʦ ʜʦʣʛʣʝʪʠʷ. 

ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʧʦʩʪʝʧʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʩʤʝʨʪʴʶ ʦʨʛʘʥʠʟʤʘ. ɺʤʝʩʪʝ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʤʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʘʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʠʩʬʫʥʢʮʠʠ ʩʣʦʞʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʟʜʦʨʦʚʴʝ ʦʨʛʘʥʠʟʤʘ, ʛʦʤʝʦʩʪʘʟ ʪʢʘʥʝʡ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɺʳʷʩʥʝʥʠʝ ʪʦʛʦ, 
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ʢʘʢ ʠʤʝʥʥʦ ʵʪʘ ʩʝʪʴ ʩʚʷʟʘʥʘ ʠ ʢʘʢ ʦʥʘ ʥʘʯʠʥʘʝʪ ʠʜʪʠ ʥʘʧʝʨʝʢʦʩʷʢ, ʙʫʜʝʪ ʢʣʶʯʦʤ ʢ 

ʧʦʥʠʤʘʥʠʶ ʩʪʘʨʝʥʠʷ.  

ʅʘʢʦʥʝʮ, ʤʳ ʥʝ ʜʦ ʢʦʥʮʘ ʧʦʥʠʤʘʝʤ ʤʦʣʝʢʫʣʷʨʥʫʶ ʦʩʥʦʚʫ ʤʝʞʚʠʜʦʚʳʭ ʠ 

ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ ʤʝʞʜʫ ʚʠʜʘʤʠ, ʜʘʞʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ, ʠʣʣʶʩʪʨʠʨʫʝʪ ʪʦ, ʯʪʦ ʩʪʘʨʝʥʠʝ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʘʟʚʠʚʘʶʪʩʷ, ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʫʥʠʢʘʣʴʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʤʦʛʫʪ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʦʣʛʦʡ ʠʣʠ ʢʦʨʦʪʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, 

ʦʙʥʘʨʫʞʝʥʥʦʡ ʚ ʧʨʠʨʦʜʝ. 

ʈʘʟʣʠʯʠʷ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʤʝʞʜʫ ʦʩʦʙʷʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʚʠʜʘ. ʅʘʧʨʠʤʝʨ, ʧʦʣʦʚʳʝ ʜʠʤʦʨʬʠʟʤʳ ʚ ʛʝʥʝʪʠʢʝ (ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʜʨʫʛʦʡ ʭʨʦʤʦʩʦʤʳ) ʠ 

ʵʧʠʛʝʥʝʪʠʢʝ (ʠʟ-ʟʘ ʠʥʜʫʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ) ʤʦʛʫʪ ʠʥʬʦʨʤʠʨʦʚʘʪʴ 

ʤʦʣʝʢʫʣʷʨʥʫʶ ʦʩʥʦʚʫ ʦ ʧʦʣʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʚʦʟʨʘʩʪʥʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʦʪʚʝʪʘʭ ʥʘ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʀʟʫʯʝʥʠʝ 

çɻ ʢʩʪʨʝʤʘʣʴʥʳʭè ʚʘʨʠʘʥʪʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʘʨʠʘʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʚʝʨʦʷʪʥʦ, 

ʧʦʢʘʞʝʪ, ʯʪʦ ʵʪʘ ʚʘʨʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ 

ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʪʣʠʯʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʦʣʠ 

ʵʧʠʛʝʥʦʤʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʚʘʨʠʘʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ.  

ʉʪʘʨʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦʤ, ʢʣʝʪʦʯʥʦʤ, ʪʢʘʥʝʚʦʤ ʠ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʷʭ [23ï24]. ʂʦʛʜʘ ʦʨʛʘʥʠʟʤ 

ʩʪʘʨʝʝʪ, ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʭʨʫʧʢʠʤ, ʧʦʚʳʰʘʝʪʩʷ ʝʛʦ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ ʧʦʚʳʰʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʩʤʝʨʪʠ. ʋ ʣʶʜʝʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʮʝʣʦʛʦ 

ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʠʘʙʝʪ, 

ʦʩʪʝʦʧʦʨʦʟ ʠ ʨʘʢ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʤʦʣʝʢʫʣʷʨʥʦʝ ʠ ʢʣʝʪʦʯʥʦʝ ʩʥʠʞʝʥʠʝ ʩʪʘʨʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʥʝʩʢʦʣʴʢʦ 

ʵʚʦʣʶʮʠʦʥʥʦ ʩʦʭʨʘʥʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʣʠ ʩʪʦʣʧʦʚ ʩʪʘʨʝʥʠʷ [23]. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʩʪʘʨʝʥʠʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ ʦʛʨʦʤʝʥ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚʘʞʥʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, 

ʚʢʣʘʜ ʛʝʥʝʪʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʤʠʥʘʥʪʥʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʠ ʟʜʦʨʦʚʦʡ 

ʩʪʘʨʦʩʪʠ. ʕʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʛʣʫʙʦʢʦ ʚʣʠʷʶʪ ʥʘ ʢʣʝʪʦʯʥʫʶ ʬʫʥʢʮʠʶ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʫ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ ʩʝʪʝʡ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ [24]. 

ʆʩʥʦʚʥʳʝ ʛʠʩʪʦʥʦʚʳʝ ʙʝʣʢʠ, ʢʦʪʦʨʳʝ ʫʧʘʢʦʚʳʚʘʶʪ ɼʅʂ ʠ ʩʦʜʝʨʞʘʪ ʥʫʢʣʝʦʩʦʤʳ, 

ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʣʠʯʥʳʤ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʤ ʤʦʜʠʬʠʢʘʮʠʷʤ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʥʘʙʦʨ 

ʛʠʩʪʦʥ-ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʬʝʨʤʝʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʬʘʢʪʦʨʘʤʠ ʪʨʘʥʩʢʨʠʧʮʠʠ ʬʦʨʤʠʨʫʝʪ 

ʧʘʪʪʝʨʥʳ ʛʠʩʪʦʥʥʳʭ ʤʝʪʦʢ ʚ ʛʝʥʦʤʝ. ɻʠʩʪʦʥʥʳʝ ʤʝʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ H3K27me3, H3K4me3, 

H3K27ac, H3K14ac ʠ H3K36me3, ʧʦʤʦʛʘʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ. ʊʦʯʥʳʝ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʛʝʥʦʚ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʛʠʩʪʦʥʥʳʤʠ ʤʘʨʢʝʨʘʤʠ, ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʳ, ʥʦ, ʚʝʨʦʷʪʥʦ, ʚʢʣʶʯʘʶʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʣʠ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ɻʠʩʪʦʥʥʳʝ ʤʝʪʢʠ ʤʦʛʫʪ ʪʘʢʞʝ ʜʝʡʩʪʚʦʚʘʪʴ 

ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ (ʪ. ʝ. H3K9me3, 

H4K20me2) ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ (ʪ. ʝ. H3K56ac, H3K14ac) (ʈʠʩʫʥʦʢ 2) [23]. 

ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʡ ʭʨʦʤʘʪʠʥʘ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʠ ʧʦʷʚʣʝʥʠʷ 

ʢʣʝʪʦʯʥʦʛʦ ʩʪʘʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʙʱʘʷ ʧʦʪʝʨʷ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʪʝʨʝʡ ʨʝʧʨʝʩʩʠʚʥʳʭ ʛʠʩʪʦʥʥʳʭ ʤʘʨʢʝʨʦʚ (H3K9me3), ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʥʘʧʦʣʥʝʥʠʷ 

ʥʫʢʣʝʦʩʦʤ ʠ ʩʚʷʟʳʚʘʥʠʷ ʙʝʣʢʘ 1 ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ (HP1). ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʧʦʪʝʨʝʡ 

ʷʜʝʨʥʦʡ ʧʣʘʩʪʠʥʢʠ. ɺ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʷʭ ʛʝʥʦʤʘ (ʵʫʭʨʦʤʘʪʠʥ) ʠʟʤʝʥʷʝʪʩʷ ʧʘʪʪʝʨʥʠʨʦʚʘʥʠʝ 

ʛʠʩʪʦʥʥʳʭ ʤʝʪʦʢ (ʘʢʪʠʚʥʘʷ ʤʝʪʢʘ H3K4me3, ʨʝʧʨʝʩʩʠʚʥʘʷ ʤʝʪʢʘ H3K27me3 ʠ ʤʝʪʢʘ 
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ʫʜʣʠʥʝʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʠ H3K36me3), ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʣʦʢʫʩʘʭ ʠ ʧʨʦʠʩʭʦʜʠʪ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ. ɺʤʝʩʪʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʠʟʤʝʥʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʩʪʘʨʝʥʠʷ [23]. 

 
 

ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʭʨʦʤʘʪʠʥʘ ʧʨʠ ʩʪʘʨʝʥʠʠ. ʇʦʚʳʰʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʢʣʝʪʦʢ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ [23]. 

 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʘʥʘʣʠʟʳ ʚʳʷʚʠʣʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʤʦʣʦʜʘʷ ʭʦʨʦʰʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʢʣʝʪʢʘ ʨʝʧʣʠʮʠʨʫʝʪʩʷ ʚ ʢʦʥʝʯʥʦʤ ʩʪʘʨʝʥʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʜʨʝʡʬ 

ʚʳʩʦʢʦʨʝʛʫʣʠʨʫʝʤʳʭ ʭʨʦʤʘʪʠʥʦʚʳʭ ʤʝʪʦʢ ʚ ʩʪʦʨʦʥʫ ʵʥʪʨʦʧʠʡʥʦʡ ʩʝʨʝʜʠʥʳ ʤʝʞʜʫ 

ʨʝʧʨʝʩʩʠʨʦʚʘʥʥʳʤʠ ʠ ʘʢʪʠʚʥʳʤʠ, ʪʘʢ ʯʪʦ ʛʝʥʳ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʙʳʣʠ ʥʝʘʢʪʠʚʥʳ, çʫʪʝʢʘʶʪè. 

ʇʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʩʚʷʟʥʦʩʪʠ ʭʨʦʤʘʪʠʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʪʦʧʦʣʦʛʠʯʝʩʢʠ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʜʦʤʝʥʳ ʠ ʠʭ ʠʟʦʣʷʪʦʨʳ ʦʩʣʘʙʝʚʘʶʪ, ʠ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʣʦʢʠ 

ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ, ʩʚʷʟʘʥʥʳʤ ʩʦ 

ʩʪʘʨʝʥʠʝʤ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʤ ʦʯʘʛʘʤ. ɺʤʝʩʪʝ ʵʪʠ ʷʚʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʘʨʝʥʠʶ [24]. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʢʣʶʯʘʶʪ ʚʣʠʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʳʙʦʨ ʦʙʨʘʟʘ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʤʠʢʨʦʙʠʦʤʘ. ʇʦʩʣʝʜʥʝʝ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʟʘʩʣʫʞʠʚʘʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ 

ʩʝʪʝʡ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ. ʕʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ 

ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʛʣʫʙʦʢʦ ʚʣʠʷʶʪ ʥʘ ʢʣʝʪʦʯʥʫʶ ʬʫʥʢʮʠʶ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʭ ʵʧʠʛʝʥʦʤʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʢ ʢʣʶʯʝʚʦʤʫ 

ʧʦʥʠʤʘʥʠʶ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩʨʝʜʩʪʚ ʟʘʤʝʜʣʝʥʠʷ ʠʣʠ ʜʘʞʝ ʦʙʨʘʱʝʥʠʷ ʚʩʧʷʪʴ 

ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [25]. 

ɹʘʣʘʥʩ ʤʝʞʜʫ ʧʦʣʝʟʥʳʤʠ ʠ ʚʨʝʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʥʘ ʈʠʩʫʥʢʝ 3 [25]. 

ʂ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʤʦʣʝʢʫʣʳ ʦʤʦʣʦʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ TIMP2, ʤʝʭʘʥʠʟʤʳ 

ʢʣʠʨʝʥʩʘ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʬʫʥʢʮʠʠ ʦʨʛʘʥʝʣʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ 

ʦʪʥʦʩʷʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ, ʙʝʣʢʦʚʳʝ ʘʛʨʝʛʘʪʳ ʠ ʤʠʢʨʦʩʨʝʜʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʩʪʘʨʝʶʱʠʤʠ 
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ʢʣʝʪʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʧʦʪʝʨʷ ʷʜʝʨʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʝʥʦʤʘ, 

ʘ ʪʘʢʞʝ ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ ʠ ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʦʚʳʭ ʘʛʨʝʛʘʪʦʚ. 
 

 
ʈʠʩʫʥʦʢ 3. ɹʘʣʘʥʩ ʤʝʞʜʫ ʧʦʣʝʟʥʳʤʠ ʠ ʚʨʝʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ [25]. 

 

ʈʘʟʣʠʯʥʳʝ ʩʪʨʝʩʩʦʨʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʵʨʦʟʠʷ ʪʝʣʦʤʝʨ, 

ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʘʢʪʠʚʘʮʠʷ ʦʥʢʦʛʝʥʘ ʠ/ʠʣʠ ʧʦʪʝʨʷ ʦʧʫʭʦʣʝʚʦʛʦ 

ʩʫʧʨʝʩʩʦʨʘ ʠ ʜʨʫʛʠʝ, ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʪʘʨʝʥʠʝ ʢʣʝʪʦʢ (ʈʠʩʫʥʦʢ 4). ʅʝʫʜʘʚʰʠʡʩʷ ʢʣʠʨʝʥʩ 

ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʦʢ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʘʛʫʙʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 

ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʘʢʦʧʣʝʥʠʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ ʙʣʷʰʢʠ, ʥʘʨʫʰʘʪʴ 

ʛʦʤʝʦʩʪʘʟ ʪʢʘʥʠ, ʟʘʥʠʤʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ, ʠʣʠ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʠ [25]. 
 

 
 

ʈʠʩʫʥʦʢ 4. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʘʨʝʥʠʷ ʢʣʝʪʢʠ ʚ ʩʪʘʨʳʭ ʦʨʛʘʥʠʟʤʘʭ [25]. 

 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʝʰʘʶʱʠʝ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ (ʈʠʩʫʥʦʢ 5). 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʤ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, 

ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʵʧʠʛʝʥʝʪʠʢʠ ʚ ʤʝʭʘʥʠʟʤʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʟʘʙʦʣʝʚʳʘʥʠʷ ʬʦʢʫʩʠʨʫʝʪʩʷ 

ʥʘ ʤʝʪʠʣʠʨʦʚʘʥʠʠ ɼʅʂ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʭʨʦʤʘʪʠʥʘ, ʤʦʜʠʬʠʢʘʮʠʷ ʛʠʩʪʦʥʦʚ ʠ 

ʥʝʢʦʜʠʨʫʶʱʘʷ ʨʝʛʫʣʷʮʠʷ ʈʅʂ [26]. 
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ʈʠʩʫʥʦʢ 5. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ [26]. 

 

ʎʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʝʣʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚʘʭ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʤʝʪʘʙʦʣʠʯʝʩʢʠ ʝʤʢʦʩʪʴ ʚʦ ʚʨʝʤʷ ʘʢʪʠʚʥʳʭ ʯʘʩʦʚ. 

ʋʭʫʜʰʝʥʠʝ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ 2 ʪʠʧʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʯʘʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ʨʝʛʫʣʠʨʫʶʪ ʤʥʦʛʠʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦïʪʨʘʥʩʣʷʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʝʩʴ ʤʝʪʘʙʦʣʠʟʤ ʢʣʝʪʢʠ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ɸʢʪʠʚʘʮʠʷ ʩʠʨʪʫʠʥʦʚ ʜʝʘʮʝʪʠʣʠʨʫʝʪ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʦʚ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʠʩʣʦʨʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʠ HIF1, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪʩʷ ʩ 

ʧʨʦʤʦʪʦʨʘʤʠ ʠ ʘʢʪʠʚʠʨʫʶʪ ʛʝʥʳ ʯʘʩʦʚ. ʋʜʣʠʥʝʥʥʳʝ ʤʠʪʦʭʦʥʜʨʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʮʝʧʣʝʥʠʶ 

ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ɸʊʌ, ʥʘʯʠʥʘʷ ʥʦʚʳʡ ʮʠʢʣ (ʈʠʩʫʥʦʢ 6) [27].  

 
 

ʈʠʩʫʥʦʢ 6. ʎʠʨʢʘʜʠʘʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʯʘʩʘʤʠ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ [27]. 

 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ, ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ [5], ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, 
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ʫʧʨʘʚʣʷʪʴ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ [5, 28ï29]. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ [30] ʩʦʭʨʘʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʚʣʠʷʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʙʠʦʬʠʟʠʢʠ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʳ, ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 

ʘʩʧʝʢʪʦʚ ʤʝʪʘʙʦʣʦʤʠʢʠ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩ ʮʝʣʴʶ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʩʪʨʦʡʢʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʘ ʧʝʨʝʩʪʨʦʡʢʘ ʥʝ ʜʦʣʞʥʘ ʠʩʢʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʚʦʟʙʫʞʜʝʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʪ. ʜ.), ʪ. ʝ. ʥʝ ʜʦʣʞʥʘ ʟʘʪʨʘʛʠʚʘʪʴ ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʚʪʦʨʠʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʘʙʝʨʨʘʥʪʥʦʡ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʨʝʘʢʪʠʚʘʮʠʠ ʪʨʘʥʩʧʦʟʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʛʝʥʦʤʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʇʦʨʘʟʠʪʝʣʴʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʪʠʧʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʪʨʘʥʩʛʝʥʝʨʘʮʠʦʥʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʣʠʷʪʴ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʦʪʦʤʩʪʚʘ. 

ʉʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʦ (ʈʠʩʫʥʦʢ 7), ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʚʥʝʰʥʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʳʟʳʚʘʶʪ 

ʜʦʣʛʦʣʝʪʠʝ, ʯʘʩʪʦ, ʠʣʠ ʯʘʩʪʠʯʥʦ, ʯʝʨʝʟ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʘʫʪʦʬʘʛʠʠ. ɺʳʜʝʣʝʥʠʝ ʨʦʟʦʚʳʤ 

ʮʚʝʪʦʤ ʦʪʥʦʩʠʪʩʷ ʢ ʜʠʝʪʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠʣʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʜʣʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʦʨʛʘʥʠʟʤʘʭ. ʉʪʨʝʣʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ, ʘ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ ð 

ʥʘ ʠʥʛʠʙʠʨʫʶʱʠʝ [31]. 
 

 
ʈʠʩʫʥʦʢ 7. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʫʪʠ ʠ ʜʦʣʛʦʣʝʪʠʝ, ʨʦʣʴ ʘʫʪʦʬʘʛʠʠ [31]. 

 

ʀʟ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʪʝʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʚʳʚʦʜʦʚ: ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʰʝʡ ʞʠʟʥʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ; ʜʠʝʪʘ ʠ ʜʨʫʛʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʛʫʪ ʚʣʠʷʪʴ 

ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʰʝʡ ʞʠʟʥʠ, ʠʟʤʝʥʷʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ; ʠ ʠʥʛʠʙʠʪʦʨʳ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʤʦʜʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ʕʪʠ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʩʪʘʨʝʥʠʠ. ʋʯʠʪʳʚʘʷ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʜʝʣʷʶʪ ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʩʪʘʨʝʥʠʠ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [31]. 

ʂʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʪʘʨʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʝʨʠ ʧʘʤʷʪʠ ʠ ʫʭʫʜʰʝʥʠʝʤ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʬʦʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʘʛʫʙʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʪʨʘʥʩʢʨʠʧʪʦʤʝ ʙʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʡ ʤʦʟʛʘ, ʚʢʣʶʯʘʷ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, 

ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʷʪʴ, ʩ ʚʦʟʨʘʩʪʦʤ ʩʥʠʞʘʶʪʩʷ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ ʠ ʤʠʢʨʦʈʅʂ-ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʠʟʤʝʥʝʥʠʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ ʚʤʝʩʪʝ ʩ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʥʘʨʫʰʝʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʛʝʥʦʚ 

ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ [32].  

ʉʪʘʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʳ: ʵʧʠʟʦʜʠʯʝʩʢʘʷ 

ʧʘʤʷʪʴ, ʚʥʠʤʘʥʠʝ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʛʠʧʧʦʢʘʤʧʘ ʠ 

ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʚʩʝ ʣʶʜʠ ʩʪʘʨʝʶʪ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʪʨʘʝʢʪʦʨʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʘʨʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʦʨʘʤ ʩʪʘʨʝʥʠʷ. ʕʪʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʢʦʛʥʠʪʠʚʥʦʝ 

ʩʪʘʨʝʥʠʝ ʬʝʥʦʪʠʧʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʧʣʦʭʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʧʘʜʢʘ. ʉʢʦʨʝʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʚʦʟʨʘʩʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʙʠʦʤʘʨʢʝʨʘʤʠ (ʪ. ʝ., ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ), ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ 

ʦʮʝʥʢʫ ʪʨʘʝʢʪʦʨʠʠ ʫʩʧʝʰʥʦʛʦ ʠʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ. ʄʠʢʨʦʯʠʧ ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʪʳʩʷʯ ʛʝʥʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʘʨʢʝʨʦʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ/(ʠʣʠ) 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʫʢʘʟʘʪʴ ʥʘ ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʪʘʨʝʥʠʷ [33]. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʯʝʣʦʚʝʢʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʦʧʨʝʜʝʣʝʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 8. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʚʝʜʝʥʠʷ, ʜʨʫʛʠʝ 

ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʜʥʳʤʠ ʠ ʤʝʰʘʪʴ ʪʝʣʫ ʠ ʛʦʣʦʚʥʦʤʫ ʤʦʟʛʫ, ʩʦʟʜʘʚʘʷ ʜʠʩʙʘʣʘʥʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ ʙʦʣʝʟʥʴ ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʙʣʘʛʦʪʚʦʨʥʳʭ ʚʣʠʷʥʠʡ ʚʢʣʶʯʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʤʠʢʨʦʙʠʦʤ (ʧʦʣʝʟʥʳʝ ʢʠʰʝʯʥʳʝ 

ʙʘʢʪʝʨʠʠ) ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʤʝʜʠʮʠʥʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʨʝʜʥʳʝ ʚʣʠʷʥʠʷ ʚʢʣʶʯʘʶʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʥʘʨʢʦʪʠʢʦʚ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢʠʝ ʬʘʢʪʦʨʳ, 

ʢʘʢ ʜʠʝʪʘ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʩʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʝʟʥʠ, ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦʪʚʦʨʥʦʝ ʠʣʠ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʜʦʧʦʣʥʷʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ [34].  
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ʈʠʩʫʥʦʢ 8. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ [34]. 

 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʣʠʷʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʥʘ ʚʦʟʤʦʞʥʳʝ 

ʧʘʪʪʝʨʥʳ ʜʠʩʨʝʛʫʣʷʮʠʠ ʛʝʥʦʚ, ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʧʨʠʯʠʥʥʦïʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʘʣʝʢʦ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʳ.  

ʇʦʤʠʤʦ ʚʣʠʷʥʠʷ ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʠʚʳʯʝʢ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ 

ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʞʠʤ ʩʥʘ, ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʠʱʠ ʠ 

ʨʘʙʦʯʠʝ ʩʤʝʥʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʮʠʨʢʘʜʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ. ɼʘʞʝ ʦʜʥʘ ʥʦʯʴ ʥʝʜʦʩʳʧʘʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʘʩʦʚʳʭ ʛʝʥʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʘʙʦʣʠʪʳ ʷʚʣʷʶʪʩʷ ʩʫʙʩʪʨʘʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʦʜʠʬʠʢʘʮʠʡ ʭʨʦʤʘʪʠʥʘ ʠ ʠʛʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʫʪʝʡ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʘʙʦʣʠʪʳ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʫʙʩʪʨʘʪʘʤʠ ʜʣʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʛʠʩʪʦʥʦʚ 

ʤʦʜʠʬʠʢʘʮʠʠ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʚʣʠʷʶʪ ʥʘ ʫʧʣʦʪʥʝʥʠʝ ʭʨʦʤʘʪʠʥʘ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʣʠʥʠʡ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʵʧʠʛʝʥʝʪʠʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʙʦʣʝʟʥʠ (ʈʠʩʫʥʦʢ 9) [35].  

 
 

 
 

ʈʠʩʫʥʦʢ 9. ʌʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʣʠʷʶʪ ʥʘ ʵʧʠʛʝʥʝʪʠʢʫ ʠ ʤʝʪʘʙʦʣʠʟʤ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ [35]. 
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ʇʠʪʘʥʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʚʳʞʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʠ ʧʦʵʪʦʤʫ 

ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ ʵʚʦʣʶʮʠʠ [36]. 

ɼʠʝʪʠʯʝʩʢʘʷ ʤʦʜʫʣʷʮʠʷ ʵʧʠʛʝʥʦʤʘ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚ ʨʘʟʚʠʪʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʦʟʛʘ. ʆʜʥʘʢʦ ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʫʪʠ 

ʢ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʚʳʟʚʘʥʥʳʭ ʜʠʝʪʦʡ ʠʟʤʝʥʝʥʠʡ ʦʛʨʘʥʠʯʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʤʦʟʛʘ ʦʪ ʞʠʚʳʭ ʩʫʙʲʝʢʪʦʚ ʯʝʣʦʚʝʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. 

ɺʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

(ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʥʢʈʅʂ) ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʦʙʨʘʟʫʶʪ 

çɻ ʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʝʪʴè. ʅʘʙʣʶʜʘʝʤʳʡ ʬʝʥʦʪʠʧ, ʚʢʣʶʯʘʷ ʛʣʦʙʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʚʦʟʨʘʩʪʥʳʝ 

ʧʨʦʮʝʩʩʳ, ̫ ʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʷʜʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ 

ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ; ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ 

ʜʨʫʛʠʝ ʚʨʝʜʥʳ. ɹʦʛʘʪʳʝ ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ ʜʠʝʪʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ɼʅʂ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʘʢʪʠʚʠʨʫʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʧʠʱʝʚʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʤʦʛʣʦ ʙʳ ʦʮʝʥʠʪʴ ʨʦʣʴ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʦʣʴʟʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ 

ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ. ʇʠʪʘʪʝʣʴʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʜʣʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ 

ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʟʜʦʨʦʚʦʡ ʜʠʝʪʳ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ 

ʵʧʠʛʝʥʝʪʠʢʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʘ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʯʘʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ 

(ʈʠʩʫʥʦʢ 10) [37].  
 

 
 

 

ʈʠʩʫʥʦʢ 10. ʄʝʭʘʥʠʟʤ ʚʣʠʷʥʠʷ ʧʠʱʠ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ [37]. 
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ɿʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝ ʯʝʣʦʚʝʢʘ ʩʚʷʟʘʥʦ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, 

çʤʝʪʘʙʦʣʠʯʝʩʢʦʡè, ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʠʟʙʝʞʘʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, 

ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ð ʢʘʢ ʧʨʦʙʣʝʤʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

[36, 38ï39]. 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ð ʵʪʦ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʪʘʨʝʥʠʝʤ. ʇʨʷʤʘʷ ʧʨʠʯʠʥʘ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʦʡ, ʥʦ 

ʧʦʷʚʣʷʶʪʩʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʚʷʟʳʚʘʶʱʠʝ ʜʘʥʥʫʶ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ ʩ 

ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʛʦʤʦʮʠʩʪʝʠʥʘ ʠ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ 

ʘʣʴʮʛʝʡʤʝʨʦʧʦʜʦʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʘʮʝʪʠʣʠʨʦʚʘʥʠʷ ʛʠʩʪʦʥʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʤ ʤʦʟʛʦʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʳʟʚʘʥʥʳʝ ʜʠʝʪʦʡ 

ʵʧʠʤʫʪʘʮʠʠ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʞʠʟʥʠ ʠ ʤʦʛʫʪ ʜʘʞʝ ʧʝʨʝʜʘʚʘʪʴʩʷ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʤʫʪʘʮʠʷʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ. ʆʜʥʘʢʦ ʜʦʢʘʟʘʪʴ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʫ ʯʝʣʦʚʝʢʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ [36, 39ï41]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʟʚʘʥʥʳʝ ʜʠʝʪʦʡ ʠʟʤʝʥʝʥʠʷ ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʚʥʫʪʨʝʥʥʠʤ ʘʜʘʧʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʜʠʝʪʘ ʤʦʞʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʤʝʪʘʙʦʣʠʟʤ, ʯʪʦʙʳ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʜʦʣʛʦʩʨʦʯʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʠʪʘʥʠʠ. ʅʘʩʣʝʜʦʚʘʥʠʝ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʝʡ ʚ 

ʧʦʧʫʣʷʮʠʠ, ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʪʝʤʳ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʘʨʘʜʠʛʤʫ, ʚ ʢʦʪʦʨʦʡ 

ʩʝʤʝʡʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʝʥʘʤʠ, ʥʦ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʘʢʦʧʣʝʥʥʦʡ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ [36ï37]. 

ʅʘʩʪʦʷʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ [42] ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ 

ʚʚʝʜʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʜʣʷ 

ʧʦʜʘʚʣʝʥʠʷ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʧʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ (ɸɻ) 

ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʫʪʝʤ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʜʫʢʪʘ. 

ɺ ʨʘʤʢʘʭ ʠʟʦʙʨʝʪʝʥʠʡ [42ï43] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʦʚʳʡ ʩʦʩʪʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʌʇʇ) ʚ ʚʠʜʝ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʌʇʇ. 

ʇʠʪʘʥʠʝ ʌʇʇ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʧʦʜʘʚʣʝʥʠʷ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ 

ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ 

ʧʨʠ ɸɻ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʇʦʩʪʦʷʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʌʇʇ ʩʦʩʪʘʚʘ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʮʠʥʢʘ ʠ ʩʝʣʝʥʘ, ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʝʥʠʝ ʌʇʇ ʚ ʚʠʜʝ ʤʘʢʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 

ʧʨʦʜʫʢʪʘ ʚ ʩʠʩʪʝʤʦʢʦʤʧʣʝʢʩ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʠʝʪʠʯʝʩʢʦʛʦ, 

ʣʝʯʝʙʥʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʘʤʙʫʣʘʪʦʨʥʦʛʦ, ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. 

ɹʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʢʘʯʝʩʪʚʘ ʩʥʘ, ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ð ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ 

çʤʦʟʛ-ʛʣʘʟʘ-ʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ 
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ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ 

ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [2ï3, 6]. 

ʉ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʟʥʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ 

ʨʘʟʚʠʪʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʝ ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʳʝ ʙʠʦ- ʠ ʨʝʚʠʪʘʣʠʟʘʮʠʦʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ [1, 44].  

ɺʟʘʠʤʦʩʚʷʟʴ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʦʡ (ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʠ ʜʠʩʙʘʣʘʥʩ ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʪʨʝʙʣʝʥʠʝ 

ʘʣʢʦʛʦʣʷ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʥʝʨʝʛʫʣʷʨʥʳʡ ʩʦʥ ʠ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʭ 

ʙʠʦʨʠʪʤʦʚ, ʨʘʟʣʠʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʜʣʠʪʝʣʴʥʳʡ ʛʦʨʤʦʥʘʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ, ʪʦʢʩʠʢʦʤʘʥʠʷ, 

ʩʠʛʘʨʝʪʥʳʡ ʜʳʤ, ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ), ʘ ʪʘʢʞʝ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

(ʢʣʠʤʘʪ ʚ ʩʝʤʴʝ, ʥʘ ʨʘʙʦʪʝ, ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʜʨʫʟʝʡ ʠ ʪ. ʜ.) ʠ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

(ʢʦʤʧʴʶʪʝʨ, ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʉɺʏ-ʧʝʯʴ, ʪʝʣʝʚʠʟʦʨ ʠ ʜʨʫʛʘʷ ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, 

ʧʨʦʭʦʜʷʱʘʷ ʨʷʜʦʤ ʩ ʜʦʤʦʤ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʪ.ʜ.) ʧʦʟʚʦʣʷʶʪ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ çɸʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝè ʠ çɻʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘè ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ 

ʩʪʘʨʝʥʠʝʤ ʤʦʟʛʘ H. sapiens [1, 44]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 

ʥʘ ʦʩʥʦʚʝ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʙʠʦʬʠʟʠʢʦïʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 

ʛʝʥʝʪʠʯʝʩʢʦʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʦʮʝʥʢʘʤʠ (ʙʠʦʧʦʢʘʟʘʪʝʣʠ ʠ ʙʠʦʤʘʨʢʝʨʳ) 

ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʩʣʫʯʘʡʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʢʘʢ ʥʘ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʧʦʧʫʣʷʮʠʶ ʚ ʮʝʣʦʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ 

ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ ʘʣʣʝʣʷ ʦʪ ʥʦʨʤʳ, ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʜʠʢʦïʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ [1, 44]. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʩʭʝʤʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ [2] ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, 

ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ [2]: 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4 ʄʝʜʠʮʠʥʫ ʠ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ) 

ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. 

ïɻʝʥʝʪʠʢʫ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʠ ʵʧʠʛʝʥʝʪʠʢʫ (ʵʧʠʛʝʥʦʤ ʠ ʩʪʘʨʝʥʠʝ, 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.). 

ïʅʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (MOCA, MMSE, Mini-Cog, FAB, TMT, GDS ʠ 

ʜʨ.). 

ïʂʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʠ ʛʠʙʨʠʜʥʫʶ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʶ ʩ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 

ïʄʝʪʘʙʦʣʦʤʠʢʫ, ʤʝʪʘʛʝʥʦʤʠʢʫ, ʤʠʢʨʦʙʠʦʪʫ: ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʧʠʪʘʥʠʝ. 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ïɹʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ. 

ïʂʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʠ ʛʠʙʨʠʜʥʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ. 

ïʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʚʦʟʨʘʩʪʦʤ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 58 

ʄʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʚ ʪ. ʯ. ʩ 

ʧʦʤʦʱʴʶ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʙʠʦʨʦʙʦʪʦʚ. 

ʏʝʣʦʚʝʢʘ: ʩ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ çʧʝʨʝʛʨʫʟʢʦʡè (ʠʥʪʝʨʥʝʪ, ʩʦʪʦʚʘʷ ʩʚʷʟʴ, ʠ ʜʨ.) ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ: ʧʨʠʨʦʜʘ, ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ çɻ ʢʦʛʘʜʞʝʪʳè. 

ʂʦʥʪʨʦʣʴ ʠ ʣʝʯʝʥʠʝ ʩʦʩʫʜʠʩʪʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʠ ʧʦʞʠʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ [38, 41, 45].  

ʆʧʪʠʤʠʟʘʮʠʷ [6, 46ï47] ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʦʟʤʦʞʥʘ ʧʨʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ 

ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ, ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, 

ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ 

ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ 

ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: 

ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ [42ï43]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʚʥʝʜʨʝʥʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ [42] ʦʪʥʦʩʠʪʩʷ ʫʞʝ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ ʥʘ ʦʩʥʦʚʝ ʟʝʨʥʦʚʳʭ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʠʪ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʚʠʪʘʤʠʥʳ; 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʧʨʦʙʠʦʪʠʢʠ, ʧʨʝʙʠʦʪʠʢʠ. 

ʕʧʠʛʝʥʝʪʠʢʘ, ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʙʝʟ ʠʟʤʝʥʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ 

ʛʝʥʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ɻʧʠʛʝʥʝʪʠʢʠ ʚʳʜʝʣʷʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷ:  

ïɻ ʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ;  

ïʤʦʣʝʢʫʣʷʨʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘ;  

ïʢʣʠʥʠʯʝʩʢʘʷ ʵʧʠʛʝʥʝʪʠʢʘ; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʵʧʠʜʝʤʠʦʣʦʛʠʷ. 

 

ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ [48] ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʷʪ ʕʂɻ 

ʠ ʕʭʦʂɻ ʩʝʨʜʮʘ, ʠ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʢʘʟʘʥʠʡ ʠʟʤʝʨʝʥʠʡ ʕʂɻ ʠ 

ʕʭʦʂɻ ʩʝʨʜʮʘ ʩʫʜʷʪ ʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʣʦʢʘʣʴʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʩʫʜʠʩʪʳʭ ʙʘʩʩʝʡʥʘʭ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, 

ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʣʝʚʦʤ ʠ 

ʧʨʘʚʦʤ ʧʣʝʯʝ, ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʣʦʜʳʞʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʣʦʜʳʞʝʯʥʦʧʣʝʯʝʚʦʛʦ 

ʠʥʜʝʢʩʘ ʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ ʪʫʣʦʚʠʱʘ ʠ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ ʚ 

ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʘʭ ʪʫʣʦʚʠʱʘ, ʘ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʦʮʝʥʠʚʘʶʪ ʧʦ ʚʝʣʠʯʠʥʝ ʣʦʜʳʞʝʯʥʦʧʣʝʯʝʚʦʛʦ ʠʥʜʝʢʩʘ ʠ ʫʢʘʟʘʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠʟʤʝʨʝʥʠʡ ʚ ʤʦʤʝʥʪ ʨʝʛʠʩʪʨʘʮʠʠ ʵʪʦʛʦ ʠʤʧʫʣʴʩʘ, ʘ ʪʘʢʞʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 
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ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʠʟʤʝʥʝʥʠʶ ʛʝʦʤʝʪʨʠʠ ʩʝʨʜʮʘ, 

ʨʘʙʦʪʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʝʤʧʫ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ [48]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [49] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʨʜʝʯʥʦïʣʦʜʳʞʝʯʥʳʡ ʩʦʩʫʜʠʩʪʳʡ ʠʥʜʝʢʩ (CAVI 

ð Cardio-Ankle Vascular Index) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʞʝʩʪʢʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʪʝʥʢʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʩʦʩʫʜʠʩʪʳʤ 

ʪʦʥʫʩʦʤ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʪʨʘʞʘʝʪ 

ʠʩʪʠʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ. ɺ ʪʝʯʝʥʠʝ 2 ʤʝʩʷʮʝʚ, ʥʘ ʦʙʦʠʭ ʚʠʟʠʪʘʭ ʧʘʮʠʝʥʪʘʤ 

(ʯʝʨʝʟ 24 ʥʝʜʝʣʠ) ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʲʝʤʥʘʷ ʩʬʠʛʤʦʧʣʝʪʠʟʤʦʛʨʘʬʠʷ ʥʘ ʘʧʧʘʨʘʪʝ ñVaSera-1000ò 

(FukudaDenshi, ʗʧʦʥʠʷ) ʚ ʧʨʝʮʠʟʠʦʥʥʦʤ ʨʝʞʠʤʝ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ (ʉɸɼ ʠ ɼɸɼ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʘ 

ʧʨʘʚʦʡ (RB), ʣʝʚʦʡ (LB) ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʠ ʥʘ ʧʨʘʚʦʡ (RA), ʣʝʚʦʡ (LA) ʥʠʞʥʝʡ 

ʢʦʥʝʯʥʦʩʪʠ; ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ (ʉʈʇɺ) ʤʝʞʜʫ ʧʨʝʜʧʣʝʯʴʝʤ ʠ 

ʧʨʘʚʦʡ ʣʦʜʳʞʢʦʡ (R-PWV, ʤ/ʩ) ʠ ʧʨʝʜʧʣʝʯʴʝʤ ʠ ʣʝʚʦʡ ʣʦʜʳʞʢʦʡ (L-PWV, ʤ/ʩ); ʠʥʜʝʢʩ 

ʘʫʛʤʝʥʪʘʮʠʠ (AI) ð ʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʚʦʣʥʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʩʣʦʞʝʥʠʠ ʧʝʨʚʠʯʥʦʡ ʠ 

ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥ, ʢ ʘʤʧʣʠʪʫʜʝ ʧʝʨʚʠʯʥʦʡ ʚʦʣʥʳ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʠʩʪʦʣʝ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ; ʣʦʜʳʞʝʯʥʦ-ʧʣʝʯʝʚʦʡ ʠʥʜʝʢʩ (R/L-ABI) ʩʧʨʘʚʘ/ʩʣʝʚʘ; ʩʝʨʜʝʯʥʦ-ʣʦʜʳʞʝʯʥʳʡ 

ʩʦʩʫʜʠʩʪʳʡ ʠʥʜʝʢʩ (CAVI ð Cardio-Ankle Vascular Index). ʀʤʝʥʥʦ CAVI ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ 

ʞʝʩʪʢʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʪʝʥʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ, ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʩʦʩʫʜʠʩʪʳʤ ʪʦʥʫʩʦʤ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʪʨʘʞʘʝʪ ʠʩʪʠʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ. ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʦʪʨʘʞʝʥʥʳʤ ʚ ʠʥʩʪʨʫʢʮʠʠ ʢ ʘʧʧʘʨʘʪʫ VaSera-1000. 

ʉʪʘʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʅʘʢʦʧʣʝʥʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʚʷʟʳʚʘʝʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʝ ʩʪʘʨʝʥʠʝ ʩ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʩʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ɼʅʂ, ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʛʠʩʪʦʥʦʚ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʥʷʪʦʩʪʠ ʥʫʢʣʝʦʩʦʤ, 

ʨʝʛʫʣʠʨʫʝʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʛʝʥʦʤʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʝʣʠ ʢ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʭʨʦʤʘʪʠʥʘ ʢʘʢ ʧʨʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʤ ʩʪʘʨʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʆʙʦʙʱʝʥʳ ʧʦʩʣʝʜʥʠʝ ʦʪʢʨʳʪʠʷ ʚ 

ʦʙʣʘʩʪʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʤ ʩʪʘʨʝʥʠʠ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʫʪʝʤ 

ʦʤʦʣʦʞʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ ʜʦ ʤʦʣʦʜʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʉʪʘʨʝʥʠʝ ʩʝʨʜʮʘ ð ɻ ʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʡ 

ʩʝʨʜʮʘ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʞʝʣʫʜʦʯʢʦʚ ʠ ʧʨʝʜʩʝʨʜʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʫʪʦʣʱʝʥʠʝ 

ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚʩʣʝʜʩʪʚʠʝ ʛʠʧʝʨʪʨʦʬʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ, ʫʪʦʣʱʝʥʠʝ ʠ ʫʧʣʦʪʥʝʥʠʝ ʠʥʪʠʤʳ ʩʦʩʫʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʦʪʣʦʞʝʥʠʷ 

ʢʦʣʣʘʛʝʥʘ ʠ ʢʘʣʴʮʠʷ (ʈʠʩʫʥʦʢ 11). ʉʨʝʜʠ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʛʝʥʦʤʥʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʫʢʦʨʦʯʝʥʠʷ ʪʝʣʦʤʝʨ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʦʪʝʨʶ 

ʧʨʦʪʝʦʩʪʘʟʘ, ʥʘʨʫʰʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʚʦʩʧʨʠʷʪʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʫʶ 

ʜʠʩʬʫʥʢʮʠʶ, ʩʪʘʨʝʥʠʝ ʢʣʝʪʦʢ, ʠʩʪʦʱʝʥʠʝ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʠʟʤʝʥʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ 

ʩʚʷʟʠ, ʤʥʦʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʧʨʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

ʅʘʧʨʠʤʝʨ, ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ ʩʚʷʟʘʥʦ ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʋʢʦʨʦʯʝʥʠʝ 

ʪʝʣʦʤʝʨ ʦʪʨʘʞʘʝʪ ʢʫʤʫʣʷʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ, ʚʦʟʨʘʩʪʘʶʱʝʛʦ 

ʩ ʚʦʟʨʘʩʪʦʤ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʬʠʙʨʦʟʘ ʩʝʨʜʮʘ, ʪʘʢ ʢʘʢ ʧʨʦʬʠʙʨʦʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʠ ʩʪʘʨʝʥʠʠ [50]. 
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ʉʪʘʨʝʥʠʝ ʩʝʨʜʮʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʘʤʝʨʳ ʩ ʫʪʦʣʱʝʥʠʝʤ ʩʪʝʥʢʠ 

ʞʝʣʫʜʦʯʢʘ, ʪʦʛʜʘ ʢʘʢ ʩʪʘʨʝʥʠʝ ʩʦʩʫʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʪʦʣʱʝʥʠʝʤ ʘʨʪʝʨʠʡ, ʬʠʙʨʦʟʦʤ ʠ 

ʦʪʣʦʞʝʥʠʝʤ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ. 3D-ʘʨʭʠʪʝʢʪʫʨʘ ʭʨʦʤʘʪʠʥʘ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ɼʅʂ, ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʛʠʩʪʦʥʘ (PTMs) ʠ 

ʨʝʤʦʜʝʣʝʨʘʤʠ ʭʨʦʤʘʪʠʥʘ. ʕʪʠ ʤʦʜʠʬʠʢʘʮʠʠ ʭʨʦʤʘʪʠʥʘ ʜʝʡʩʪʚʫʶʪ ʩʦʛʣʘʩʦʚʘʥʥʦ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʈʅʂ. ʇʨʠ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʦʙʨʘʙʦʪʢʝ ʈʅʂ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʜʦʙʘʚʣʷʶʪ 

ʝʱʝ ʦʜʠʥ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʠʥʪʝʟʦʤ ʙʝʣʢʘ. ʇʨʦʜʫʢʪʳ ʈʅʂ, ʚʢʣʶʯʘʷ ʜʣʠʥʥʳʝ 

ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ (lncRNAs), ʤʠʢʨʦʈʅʂ ʠ ʮʠʨʢʫʣʷʨʥʳʝ ʈʅʂ (circRNAs), ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʨʝʛʫʣʠʨʫʶʪ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʭʨʦʤʘʪʠʥʘ, ʪʨʘʥʩʢʨʠʧʮʠʶ ʛʝʥʦʚ, ʦʙʨʘʙʦʪʢʫ ʠ ʤʦʜʠʬʠʢʘʮʠʶ 

ʤʈʅʂ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʪʘʢʞʝ ʨʝʛʫʣʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʙʠʦʤʘʨʢʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʤʦʜʫʣʠʨʫʶʪ 3D-ʘʨʭʠʪʝʢʪʫʨʫ ʭʨʦʤʘʪʠʥʘ [50].  

ʄʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʵʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʦʙʝʩʧʝʯʘʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʠ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʦʙʣʝʛʯʘʪ ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʣʝʯʝʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʯʝʣʦʚʝʢʘ [50ï51]. 

 

 
 

 

ʈʠʩʫʥʦʢ 11. ʆʙʱʠʝ ʩʭʝʤʳ ʩʪʨʫʢʪʫʨʳ ʭʨʦʤʘʪʠʥʘ, ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ [50]. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʨʦʣʠ ʵʧʠʛʝʥʝʪʠʢʠ ʚ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʤ ʩʪʘʨʝʥʠʠ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. ʉʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʭʨʦʤʘʪʠʥʘ, ʟʘʧʦʣʥʝʥʠʠ ɼʅʂ ʠ ʵʢʩʧʨʝʩʩʠʠ ncRNA ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʛʨʝʩʩʫ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʘʢʦ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʨʝʛʫʣʷʮʠʠ ʧʨʠ ʩʪʘʨʝʥʠʠ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʝ ʦʩʪʘʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʳʤ; ʩʧʦʨʥʦ ʣʠ 

ʦʙʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʪʪʝʨʥʘʭ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʠʣʠ ʪʦʣʴʢʦ ʩʜʚʠʛʘʶʪʩʷ ʢ ʦʪʢʨʳʪʦʤʫ ʭʨʦʤʘʪʠʥʫ. ʀʣʣʶʩʪʨʠʨʫʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʚʦ 

ʚʨʝʤʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʧʘʪʦʛʝʥʝʟʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʉʉɿ), ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʘʤʦʤ 

ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʘʨʝʥʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʉʉɿ, ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʦʩʫʱʝʩʪʚʫʶʪ ʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʥʦ ʢʘʢʠʝ 

ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ, ʘ ʢʘʢʠʝ-ʣʠʰʴ ʩʣʝʜʩʪʚʠʷʤʠ? 

ʂʨʦʤʝ ʪʦʛʦ, ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ, ʪʘʢʠʝ ʢʘʢ ʢʫʨʝʥʠʝ ʠ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʚʣʠʷʶʪ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʭʨʦʤʘʪʠʥʘ ʧʨʠ ʩʪʘʨʝʥʠʠ ʩʝʨʜʮʘ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʫʨʦʚʝʥʴ ɸʌʂ (ʘʢʪʠʚʥʳʭ ʬʦʨʤ 

ʢʠʩʣʦʨʦʜʘ) ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ ʚʣʠʷʶʪ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʘʜʠʶ ʠʣʠ ʠʟʤʝʥʷʶʪ 

ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜ, ʘʮʝʪʠʣʢʦʵʥʟʠʤ ɸ ʠʣʠ S-

ʘʜʝʥʦʟʠʣʤʝʪʠʦʥʠʥ, ʯʪʦʙʳ ʨʝʛʫʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʭʨʦʤʘʪʠʥ-ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʬʝʨʤʝʥʪʦʚ. 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʫʣʴʪʠʦʤʠʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʥʪʝʛʨʘʪʠʚʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʬʠʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʣʦʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʯʪʦ ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʦʮʝʥʠʤʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʪʘʨʝʥʠʠ ʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʝʨʜʮʘ. ɸʥʘʣʠʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʘ 

ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠʣʣʶʩʪʨʠʨʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʨʝʜʳ ʠ 

ʵʧʠʛʝʥʦʤʘ, ʢʦʪʦʨʦʝ ʤʦʜʫʣʠʨʫʝʪ ʩʪʘʨʝʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʠʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ CRISPR/Cas9 ʧʦʟʚʦʣʷʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʫʪʷʤʠ ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ʣʦʢʫʩʘ ʦʙʨʘʟʦʤ, ʦʙʣʝʛʯʘʷ ʚʳʷʩʥʝʥʠʝ ʨʦʣʠ 

ʢʦʥʢʨʝʪʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ.  

ʂʣʶʯʝʚʳʝ ʤʝʭʘʥʠʟʤʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʩʝʨʜʮʘ, 

ʚʢʣʶʯʘʶʪ: 

1. ʚʳʞʠʚʘʥʠʝ ʠ ʟʘʱʠʪʫ,  

2. ʩʥʠʞʝʥʠʝ ʚʦʩʧʘʣʝʥʠʷ,  

3. ʤʝʞʢʣʝʪʦʯʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ,  

4. ʘʥʛʠʦʛʝʥʝʟ/ʚʘʩʢʫʣʷʨʠʟʘʮʠʶ, 

5. ʢʘʨʜʠʦʤʠʦʛʝʥʝʟ,  

6. ʤʦʣʝʢʫʣʷʨʥʫʶ ʨʝʛʫʣʷʮʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, 

7. ʩʪʘʨʝʥʠʝ ʩʝʨʜʮʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʠ ʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ.  

 

ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦ, ʪʘʢ ʠ ʢʦʣʣʝʢʪʠʚʥʦ, ʯʪʦʙʳ ʚʣʠʷʪʴ ʥʘ 

ʨʝʛʝʥʝʨʘʮʠʶ ʩʝʨʜʮʘ (ʈʠʩʫʥʦʢ 12) [52]. 

ʉʪʘʨʝʥʠʝ ʩʝʨʜʮʘ ð ʛʝʪʝʨʦʛʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʧʦʚʨʝʞʜʝʥʠʝʤ ʛʝʥʦʤʥʦʡ ɼʅʂ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʠ ʫʢʦʨʦʯʝʥʠʝʤ ʪʝʣʦʤʝʨ. ʇʦʩʣʝʜʩʪʚʠʷ ʩʪʘʨʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ 

ʚʨʝʜʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚʢʣʶʯʘʶʪ ʜʝʬʝʢʪʥʳʡ ʙʝʣʢʦʚʳʡ ʛʦʤʝʦʩʪʘʟ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʫʶ 

ʧʦʪʝʨʶ ʧʨʦʮʝʩʩʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʥʘʢʦʧʣʝʥʠʝ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʝʣʣ, ʢʦʪʦʨʳʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʧʫʣʷʮʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. 

ʊʘʢʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʠʥʠʮʠʠʨʫʝʤʳʝ ʢʘʢ ʚʥʝʰʥʠʤʠ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤʠ 

ʩʪʠʤʫʣʘʤʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʩʥʠʞʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʘ ʪʘʢʞʝ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʪʨʘʚʤʳ ʠ 

ʩʪʨʝʩʩ-ʩʪʠʤʫʣʳ [52].  

ʀʩʩʣʝʜʦʚʘʣʠ [53] ʚʣʠʷʥʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʞʝʩʪʢʦʩʪʠ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ (ʕɼ) ʫ ʙʦʣʴʥʳʭ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ ʧʨʝʜʩʝʨʜʠʡ (ʌʇ), 

ʧʝʨʝʥʝʩʰʠʭ ʢʘʨʜʠʦʵʤʙʦʣʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ (ʂʕʀ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʦ 93 ʙʦʣʴʥʳʭ ʩ 
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ʌʇ, ʧʝʨʝʥʝʩʰʠʭ ʂʕʀ. ʇʘʮʠʝʥʪʳ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ 

ʙʦʣʴʥʳʝ (n=48) ʧʦʣʫʯʘʣʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʠ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ (n=45), ʚ ʢʦʪʦʨʦʡ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ, ʥʦ ʧʘʮʠʝʥʪʳ ʠʭ ʥʝ ʧʨʠʥʠʤʘʣʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ 

ʩʦʩʪʘʚʠʣʘ 180,5Ñ5,5 ʜʥʷ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʧʘʮʠʝʥʪʳ ʜʚʘʞʜʳ ʧʦʩʝʪʠʣʠ ʚʨʘʯʘ: ʧʝʨʚʳʡ ʚʠʟʠʪ ï 

ʠʩʭʦʜʥʦ, ʚʪʦʨʦʡ ʚʠʟʠʪ ð ʯʝʨʝʟ 24 ʥʝʜ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʚʳʧʦʣʥʷʣʠ ʦʙʲʝʤʥʫʶ 

ʩʬʠʛʤʦʛʨʘʬʠʶ. ʆʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ, ʢʨʝʘʪʠʥʠʥʘ, ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, 

ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ. ʆʮʝʥʠʚʘʣʠ ʤʘʨʢʝʨʳ, ʦʪʨʘʞʘʶʱʠʝ 

ʬʫʥʢʮʠʶ ʵʥʜʦʪʝʣʠʷ: ʫʨʦʚʝʥʴ ʬʘʢʪʦʨʘ ɺʠʣʣʝʙʨʘʥʜʘ, ʧʣʘʟʤʠʥʦʛʝʥʘ, ʘʥʪʠʪʨʦʤʙʠʥʘ III, 

ʠʥʛʠʙʠʪʦʨʘ ʪʢʘʥʝʚʦʛʦ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ 1. 

 
 

ʈʠʩʫʥʦʢ 12. ʉʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʛʝʥʝʨʘʮʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ 

ʤʝʭʘʥʠʟʤʦʚ [52]. 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʩʝ ʧʘʮʠʝʥʪʳ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ ʠʤʝʣʠ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʢʦʤʦʨʙʠʜʥʦʩʪʠ ʚʳʨʘʞʝʥʥʦʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ. ʋ 

ʧʘʮʠʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʚʩʝʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʝʨʜʮʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʯʝʨʝʟ 6 ʤʝʩ ʥʘʙʣʶʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʧʦʢʘʟʘʪʝʣʠ, ʦʪʨʘʞʘʶʱʠʝ ʘʨʪʝʨʠʘʣʴʥʫʶ ʞʝʩʪʢʦʩʪʴ, ʠʤʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ʋ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʘ ʟʥʘʯʠʤʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʠʥʜʝʢʩʦʤ ʘʫʛʤʝʥʪʘʮʠʠ. ʏʝʨʝʟ 6 ʤʝʩ 

ʥʘʙʣʶʜʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʝʨʜʝʯʥʦ-ʣʦʜʳʞʝʯʥʳʤ ʩʦʩʫʜʠʩʪʳʤ ʠʥʜʝʢʩʦʤ ʠ ʚʩʝʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʕɼ. ʏʝʨʝʟ 24 ʥʝʜ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 12 (12,9%) ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ: 3 (6,25%) ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ 

8(17,8%) ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʞʝʩʪʢʦʩʪʠ ʠ ʬʫʥʢʮʠʠ ʵʥʜʦʪʝʣʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʇ, ʧʝʨʝʥʝʩʰʠʭ 

ʂʕʀ, ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʣʫʯʰʝʥʠʶ ʥʘ ʬʦʥʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ [52]. 

ʉʪʘʨʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ð ɻ ʪʦ ʩʣʦʞʥʦʝ, ʤʥʦʛʦʤʝʨʥʦʝ ʷʚʣʝʥʠʝ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʠʭ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʩʧʝʢʪʳ 
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ʟʜʦʨʦʚʦʛʦ, ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʙʫʜʝʪ ʥʘʡʪʠ ʨʝʰʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʩʪʘʨʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʩ ʪʝʤ, ʯʪʦʙʳ 

ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʣʠʮ, ʜʦʩʪʠʛʘʶʱʠʭ ʫʩʧʝʰʥʦʛʦ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ [39, 53ï54]. 

ɹʫʜʫʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʜʠʛʤ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʠ ʛʣʫʙʦʢʠʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, 

ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè ʠ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʦʪ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ 

ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʭʚʘʪʳʚʘʪʴ 

ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ [38ï39, 41, 45, 53ï54].  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʘʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʠ ʛʠʙʨʠʜʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʦʯʝʪʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè ʠ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʷʚʷʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʤʧʪʦʤʳ [46ï47].  

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4 ʄʝʜʠʮʠʥʘ ʠ ʮʠʬʨʦʚʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ð ɻ ʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʦʟʛʘ H. sapiens [55]. ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, 

ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʫʪʴ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ [45]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ Homo sapiens ʧʦʟʚʦʣʠʪ ʩ 

ʧʦʤʦʱʴʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ 

ʜʦʣʛʦʣʝʪʠʝʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

ïʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ; 

ïʨʝʛʫʣʷʮʠʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ Homo sapiens; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ ʯʝʨʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʧɻʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ; 

ïʥʫʪʨʠʛʝʥʝʪʠʢʠ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʠ ð ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ çʤʦʟʛʘ ʠ 

ʤʠʢʨʦʙʠʦʪʳè ð ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ; 

ïʙʠʦʯʠʧʠʨʦʚʘʥʠʷ, ʥʝʡʨʦʥʥʳʭ ʠ ʤʦʟʛʦʚʳʭ ʯʠʧʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ; 

ïʥʦʚʘ ̫ɻ ʧʠʛʝʥʝʪʠʢʘ ʤʦʟʛʘ H. sapiens. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʦʩʪʨʳʤʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʚ ʩʪʘʮʠʦʥʘʨ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 

ʩʚʝʜʝʥʠʷ ʦ ʟʚʝʥʴʷʭ ʧʘʪʦʛʝʥʝʟʘ, ʧʨʠ ʟʘʧʫʩʢʝ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ 

ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ, ʘʥʛʠʦʥʝʚʨʦʪʠʯʝʩʢʦʤ ʦʪʝʢʝ, ʩʦʯʝʪʘʥʠʠ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ ʩ 

ʘʥʛʠʦʥʝʚʨʦʪʠʯʝʩʢʠʤ ʦʪʝʢʦʤ, ʘ ʪʘʢʞʝ ʪʦʢʩʠʯʝʩʢʦʤ ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʥʝʢʨʦʣʠʟʝ. ɸ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʘʥʪʠʛʝʥʥʦʤ 

ʟʚʝʥʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. 

 

Abstract. The article presents the results of a survey of children with acute allergic diseases 

with regard to hospital admissions, which made it possible to obtain information about the links of 

pathogenesis when the allergic process starts. Showing information for acute urticaria, angioedema, 

urticaria, combined with acute angioedema and toxic epidermal necrolysis. An association was 

established between the severity of the disease and significant changes in immunological protection. 
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ɺ ʜʝʨʤʝ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʬʠʙʨʦʮʠʪʦʚ, ʛʠʩʪʠʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ, ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʠ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʂʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʧʨʠʜʘʝʪʩʷ ʩʠʩʪʝʤʝ ʢʦʤʧʣʝʤʝʥʪʘ ʠ 

ʮʠʪʦʢʠʥʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʦʣʴ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʮʠʪʦʢʠʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ʚ ʠʤʤʫʥʦʧʘʪʦʛʝʥʝʟʝ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʳ ʫ ʜʝʪʝʡ, ʠʟʫʯʝʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʘʢ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ ʤʦʛʣʦ ʙʳ ʥʝ ʪʦʣʴʢʦ ʫʪʦʯʥʠʪʴ 

ʚʘʞʥʝʡʰʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʢʨʘʧʠʚʥʠʮʳ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʥʦ ʠ 

ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ 

ʢʦʤʧʣʝʤʝʥʪʘ ʧʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʘʧʠʚʥʠʮʳ 

ʫ ʜʝʪʝʡ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʝʪʦʯʥʳʤ ʠ ʛʫʤʦʨʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʠʤʤʫʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ, 

ʧʨʠʚʦʜʷʱʠʤ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʠʣʠ ʘʢʪʠʚʘʮʠʠ ʩʠʥʪʝʟʘ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʬʫʥʢʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʩʣʫʞʠʪ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ 
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ʩʦʙʩʪʚʝʥʥʦ ʦʪʣʠʯʠʷ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʥʬʣʠʢʪʘʤʠ [1]. 

ʇʦʧʘʚʰʠʝ ʥʘ ʢʦʞʫ ʠ ʩʣʠʟʠʩʪʳʝ ʘʣʣʝʨʛʝʥʳ ʧʦʛʣʦʱʘʶʪʩʷ ʤʘʢʨʦʬʘʛʘʤʠ, ʢʦʪʦʨʳʝ ʠʭ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʊ-ʭʝʣʧʝʨʘʤ. ʇʦʩʣʝʜʥʠʝ ʥʘʯʠʥʘʶʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʮʠʪʦʢʠʥʳ, 

ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʩʚʷʟʘʚʰʠʭ ʘʣʣʝʨʛʝʥ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ 

ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʠ ʧʨʦʜʫʢʮʠʶ IgE-ʘʥʪʠʪʝʣ. ʉʧʝʮʠʬʠʯʥʳʝ ʢ ʘʥʪʠʛʝʥʫ 

IgE-ʘʥʪʠʪʝʣʘ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʤʝʤʙʨʘʥʘʭ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʙʘʟʦʬʠʣʦʚ ʠ ʜʨ. [1ï7]. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʥʪʠʛʝʥʘ ʩ IgE-ʘʥʪʠʪʝʣʘʤʠ, ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʘʟʦʬʠʣʦʚ ʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʵʪʠʭ ʢʣʝʪʦʢ ʠ ʚʳʙʨʦʩʫ ʛʠʩʪʘʤʠʥʘ, 

ʣʝʡʢʦʪʨʠʝʥʦʚ ʠ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʝʥʫʣ ʠ 

ʚʳʟʳʚʘʶʪ ʦʩʚʦʙʦʞʜʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʜʨʫʛʠʭ ʢʣʝʪʦʢ [2ï3, 5ï6, 8]. 

ʂʨʘʧʠʚʥʠʮʘ ʙʳʚʘʝʪ ʥʝʤʝʜʣʝʥʥʦʡ ʠʣʠ ʦʪʩʨʦʯʝʥʥʦʡ ð ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʣʠ IgE-ʘʥʪʠʪʝʣʘ ʜʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠʣʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʯʘʣʦʩʴ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ. ʀʤʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʘʢʪʠʚʠʨʫʶʪ ʢʦʤʧʣʝʤʝʥʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʜʝʛʨʘʥʫʣʷʮʠʶ ʪʫʯʥʳʭ ʢʣʝʪʦʢ [9ï11]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʤ ʦʨʛʘʥʝ ʠʣʠ ʪʢʘʥʠ ʧʨʦʠʟʦʡʜʝʪ ʚʩʪʨʝʯʘ ʘʣʣʝʨʛʝʥʘ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʥʘ ʢʣʝʪʢʘʭ ʚʦʩʧʘʣʝʥʠʷ IgE-ʘʥʪʠʪʝʣʘʤʠ, ʚʦʟʥʠʢʘʶʪ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ, ʩʦʟʜʘʶʱʠʝ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʢʦʥʲʶʥʢʪʠʚʝ ʛʣʘʟ ð ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʢʦʥʲʶʥʢʪʠʚʠʪ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʟʫʜʘ, 

ʩʣʝʟʦʪʝʯʝʥʠʷ, ʩʚʝʪʦʙʦʷʟʥʠ; ʥʘ ʩʣʠʟʠʩʪʦʡ ʥʦʩʘ ð ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʩ ʩʠʤʧʪʦʤʘʤʠ 

ʦʙʠʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʩʣʠʟʠ, ʟʫʜʘ, ʯʠʭʘʥʠʷ, ʟʘʣʦʞʝʥʥʦʩʪʠ ʥʦʩʘ; ʚ ʙʨʦʥʭʦïʣʝʛʦʯʥʦʤ ʘʧʧʘʨʘʪʝ 

ð ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʙʨʘʪʠʤʦʛʦ ʥʘʨʫʰʝʥʠʷ ʧʨʦʭʦʜʠʤʦʩʪʠ ʙʨʦʥʭʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʙʨʦʥʭʦʚ, ʦʪʝʢʘ ʩʣʠʟʠʩʪʦʡ, ʛʠʧʝʨʩʝʢʨʝʮʠʠ ʩʣʠʟʠ 

ʠ ʟʘʢʫʧʦʨʢʠ ʝʶ ʧʨʦʩʚʝʪʘ ʤʝʣʢʠʭ ʙʨʦʥʭʦʚ; ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʢʦʞʠ ð ʘʣʣʝʨʛʠʯʝʩʢʘʷ 

ʢʨʘʧʠʚʥʠʮʘ; ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʜʝʨʤʳ ð ʦʪʝʢ ʂʚʠʥʢʝ. ɽʩʣʠ ʚ ʨʝʘʢʮʠʶ ʦʜʥʦʤʦʤʝʥʪʥʦ 

ʚʢʣʶʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ ʘʣʣʝʨʛʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚ ʨʘʟʥʳʭ 

ʪʢʘʥʷʭ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʦʙʱʘʷ ʩʠʩʪʝʤʥʘʷ ʨʝʘʢʮʠʷ ð ʘʥʘʬʠʣʘʢʪʠʯʝʩʢʠʡ ʰʦʢ [12]. 

ʇʨʠ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ ʫ ʜʝʪʝʡ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ ʦʢʘʟʳʚʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦʝʥʠʷ ʜʝʪʩʢʦʡ ʢʦʞʠ [13]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ ʢʦʞʠ ʫ 

ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʝʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ [14].  

ʂʦʞʘ ʠ ʧʦʜʢʦʞʥʘʷ ʞʠʨʦʚʘʷ ʢʣʝʪʯʘʪʢʘ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

çʩʨʝʜʦʪʦʯʠʝè ʢʣʝʪʦʢ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʘʥʪʠʛʝʥʦʚ ʠ 

ʵʬʬʝʢʪʠʚʥʦʤ ʦʪʚʝʪʝ ʥʘ ʥʠʭ. ʇʦʜʢʦʞʥʫʶ ʞʠʨʦʚʫʶ ʢʣʝʪʯʘʪʢʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩʯʠʪʘʶʪ 

ʨʝʪʠʢʫʣʦʛʠʩʪʠʦʮʠʪʘʨʥʳʤ ʦʨʛʘʥʦʤ, ʥʘʧʦʤʠʥʘʶʱʠʤ ʧʦ ʛʠʩʪʦʛʝʥʝʟʫ ʠ ʬʫʥʢʮʠʠ ʢʦʩʪʥʳʡ ʤʦʟʛ 

[15ï19]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʩʣʝʜʦʚʘʪʴ ʛʫʤʦʨʘʣʴʥʳʡ ʩʪʘʪʫʩ ʫ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʦʞʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 115 ʜʝʪʝʡ ʩ ʦʩʪʨʳʤʠ ʢʦʞʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʳ 

ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ).  
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ɼʝʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 4 ʛʨʫʧʧ rʧʦ ʥʦʟʦʣʦʛʠʠ, ʚʢʣʶʯʘʚʰʠʤʠ ʚ ʩʝʙʷ ʦʩʪʨʫʶ 

ʢʨʘʧʠʚʥʠʮʫ (ʆʂ), ʘʥʛʠʦʥʝʚʨʦʪʠʯʝʩʢʠʡ ʦʪʝʢ (ɸʅʆ), ʩʦʯʝʪʘʥʠʝ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʳ ʩ 

ʘʥʛʠʦʥʝʚʨʦʪʠʯʝʩʢʠʤ ʦʪʝʢʦʤ (ʆʂ ʩ ɸʅʆ), ʪʦʢʩʠʯʝʩʢʠʡ ʵʧʠʜʝʨʤʘʣʴʥʳʡ ʥʝʢʨʦʣʠʟ (ʊʕʅ).  

ɼʠʘʛʥʦʟ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ ɉ 

ʧʝʨʝʩʤʦʪʨʘ (ʄʂɹ-10). 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʛʨʫʧʧʫ ʚʦʰʣʠ 115 ʜʝʪʝʡ ʩ ʦʩʪʨʳʤʠ ʢʦʞʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩʷʮʘ ʜʦ 16 ʣʝʪ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʙʦʣɹʥʳʭ ʯʝʪʳʨʝʭ ʛʨʫʧʧ (ʆʂ, ɸʅʆ, ʆʂ ʩ ɸʅʆ, ʊʕʅ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʠʤʤʫʥʥʳʭ ʠ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʦʩʪʨʳʭ 

ʥʝʦʪʣʦʞʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʊ-ʢʣʝʪʦʯʥʦʡ, 

ɺ-ʢʣʝʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʋ ʜʝʪʝʡ ʩ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝʡ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ (30,5%) ʠ ʘʙʩʦʣʶʪʥʦʛʦ (49,2%) ʯʠʩʣʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ. 

ʇʦʚʳʰʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ɸ ʧʨʠ ʆʂ, ɸʅʆ ʠ ʩʦʯʝʪʘʥʠʠ ʦʪʝʢʘ ʂʚʠʥʢʝ ʠ 

ʢʨʘʧʠʚʥʠʮʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʠ ʦʙʨʘʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ, 

ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ. ʅʘʧʨʦʪʠʚ, ʩʥʠʞʝʥʠʝ IgA ʧʨʠ 

ʊʕʅ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʣʠʯʠʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʫ ʨʝʙʝʥʢʘ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʊʘʙʣʠʮʳ 1, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ɸ ʧʨʠ ʘʥʛʠʦʥʝʚʨʦʪʠʯʝʩʢʦʤ ʦʪʝʢʝ ʂʚʠʥʢʝ (ɸʅʆ), ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ 

(ʆʂ), ʠ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ɸʅʆ ʩ ʆʂ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʨʘʞʝʥʥʦʡ ʤʝʩʪʥʦʡ ʟʘʱʠʪʥʦʡ ʨʝʘʢʮʠʠ 

ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʦ ʯʪʦ, ʧʨʠ ɸʅʆ ʧʦʢʘʟʘʪʝʣʠ IgA ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ ʯʝʤ ʧʨʠ ʆʂ, ʧʨʠ ɸʅʆ ʩ ʆʂ. ʅʘʧʨʦʪʠʚ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ 

ʢʣʘʩʩʘ ɸ ʧʨʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʝʬʠʮʠʪʝ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʫ ʨʝʙʝʥʢʘ, ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʤʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʪʦʢʩʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ, ʥʘʨʫʰʝʥʠʝʤ ʩʠʥʪʝʟʘ, ʚʳʨʘʞʝʥʥʳʤ 

ʢʘʪʘʙʦʣʠʟʤʦʤ ʠ ʠʩʪʦʱʝʥʠʝʤ IgA. 

 

ʊʘʙʣʠʮʘ 1. 

ʉʆɼɽʈɾɸʅʀɽ IgA ɺ ʉʓɺʆʈʆʊʂɽ ʂʈʆɺʀ ʋ ɼɽʊɽʁ 

ʉ ʆʉʊʈʓʄʀ ʅɽʆʊʃʆɾʅʓʄʀ ʂʆɾʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ (ʛ/ʣ) 
 

ɺʦʟʨʘʩʪ ɿʜʦʨʦʚʳʝ 

ʜʝʪʠ n=20 

MÑm 

ʆʂ 

n=30 MÑm 

ɸʅʆ n=27 

MÑm 

ɸʅʆ ʩ ʆʂ 

MÑm n=28 

ʊʕʅ 

n=20 MÑm 

ɼʦ 1 ʤʝʩ 0,06Ñ0,32 0,36Ñ0,07 ð ð ð 

1ʤʝʩ ð 1 ʛ. 0,53Ñ0,09 0,74*Ñ0,04 1,25*Ñ0,04 0,561*Ñ0,03 0,54*Ñ0,09 

1ï3 ʛʦʜʘ 1,001Ñ0,06 1,04Ñ0,09 1,923*Ñ0,08 1,04Ñ0,05 0,96*Ñ0,06 

4ï6 ʣʝʪ 0,91Ñ0,21 0,941Ñ0,10 1,96*Ñ0,09 1,28*Ñ0,08 0,87*Ñ0,07 

7ï10 ʣʝʪ 1,36Ñ0,42 1,40Ñ0,09 2,614*Ñ0,10 1,42Ñ0,07 1,32Ñ0,09 

11ï13 ʣʝʪ 1,52Ñ0,45 1,55Ñ0,11 2,94*Ñ0,42 1,56Ñ0,18 1,49Ñ0,11 

14ï16 ʣʝʪ 1,73Ñ0,64 1,77Ñ0,12 3,10*Ñ0,53 1,77Ñ0,11 1,686Ñ0,46 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ, ʨ <0,01. 
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ʋ ʜʝʪʝʡ ʩ ɸʅʆ (5,1%), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ ʜʝʪʴʤʠ ʆʂ (22,2%), ʚʳʷʚʣʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ IgA ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ 1,4 ʨʘʟʘ (ʨʘʟʣʠʯʠʷ 

ʜʦʩʪʦʚʝʨʥʳ, ʨ<0,05). 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ, ʚʳʷʚʣʝʥʘ ʦʙʨʘʪʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: 

ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʦ ʚʳʰʝ ʫ ʜʝʪʝʡ ʩ ɸʅʆ (37,1%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

(28,8%) ʙʦʣʴʥʳʤʠ ʜʝʪʴʤʠ ʆʂ, ʭʦʪʷ ʨʘʟʣʠʯʠʷ ʥʝʜʦʩʪʦʚʝʨʥʳ (ʨ>0,05). ʇʨʠ ʵʪʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʘ ʩʥʠʞʝʥʘ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ Ig ʢʣʘʩʩʘ G ʠ 

ʄ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʯʘʱʝ ʧʦʚʳʰʘʣʦʩʴ ʫ ʜʝʪʝʡ ʩ ʆʂ (ʊʘʙʣʠʮʘ 2ï3). 
 

ʊʘʙʣʠʮʘ 2.  

ʉʆɼɽʈɾɸʅʀɽ IgM ɺ ʉʓɺʆʈʆʊʂɽ ʋ ɼɽʊɽʁ  

ʉ ʆʉʊʈʓʄʀ ʅɽʆʊʃʆɾʅʓʄʀ ʂʆɾʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ (ʛ/ʣ) 
 

ɺʦʟʨʘʩʪ ɿʜʦʨʦʚʳʝ ʜʝʪʠ 

MÑm n=20 

ʆʂ 

MÑm n=30 

ɸʅʆ  

MÑm n=27 

ɸʅʆ ʩ ʆʂ  

MÑm n=28 

ʊʕʅ  

MÑm n=20 

0ï1 ʤʝʩ 0,49Ñ0,06 0,69Ñ0,09* 0,39Ñ0,06 0,59Ñ0,12 0,51Ñ0,09 

1ʤʝʩ ð 1 ʛ. 0,73Ñ0,08 0,99Ñ0,08* 0,33Ñ0,08 0,85Ñ0,09 0,77Ñ0,05 

1ʛʦʜ ð 3 ʛ. 1,18Ñ0,09 1,53Ñ0,07* 1,17Ñ0,09* 1,25Ñ0,11 1,21Ñ0,09 

4ï6 ʣʝʪ 1,20Ñ0,08 1,65Ñ0,09* 1,29Ñ0,11 1,28Ñ0,08 1,36Ñ0,08 

7ï10 ʣʝʪ 1,33Ñ0,10 1,92Ñ0,06* 1,24Ñ0,13 1,39Ñ0,09 1,39Ñ0,09 

11ï13 ʣʝʪ 1,11Ñ0,11 2,03Ñ0,11* 0,86Ñ0,12 1,39Ñ0,08 1,14Ñ0,11 

14ï16 ʣʝʪ 1,10Ñ0,12 1,92Ñ0,18* 1,04Ñ0,10 1,17Ñ0,10 1,17Ñ0,10 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ, ʨ <0,01. 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʊʘʙʣʠʮʳ 2, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ IgM ʧʨʠ 

ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ (ʆʂ), ʩʦʯʝʪʘʥʠʠ ʆʂ ʩ ɸʅʆ, ʘ ʪʘʢʞʝ ʊʕʅ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʘʮʠʝʡ ʥʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʩʦʩʫʜʠʩʪʦʤ ʨʫʩʣʝ. ʆʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʙʘʢʪʝʨʠʝʤʠʠ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠʥʬʝʢʮʠʠ. ʄʥʦʛʦʚʘʣʝʥʪʥʦʩʪʴ ʵʪʠʭ ʘʥʪʠʪʝʣ ʜʝʣʘʝʪ ʠʭ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʳʤʠ ʚ 

ʨʝʘʢʮʠʷʭ ʘʛʛʣʶʪʠʥʘʮʠʠ ʠ ʣʠʟʠʩʘ. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ IgM ʧʨʠ ɸʅʆ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʦʙ ʘʜʩʦʨʙʮʠʠ ʵʪʠʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʘ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʧʨʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʦ ʥʘʨʫʰʝʥʠʠ ʩʠʥʪʝʟʘ ʠʣʠ ʫʩʠʣʝʥʠʠ ʢʘʪʘʙʦʣʠʟʤʘ ʠ ʢʦʨʦʪʢʦʤ 

ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ IgM. 

 

ʊʘʙʣʠʮʘ 3.  

ʉʆɼɽʈɾɸʅʀɽ IgG ɺ ʉʓɺʆʈʆʊʂɽ ʋ ɼɽʊɽʁ  

ʉ ʆʉʊʈʓʄʀ ʅɽʆʊʃʆɾʅʓʄʀ ʂʆɾʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ (ʛ/ʣ) 
 

ɺʦʟʨʘʩʪ ɿʜʦʨʦʚʳʝ ʜʝʪʠ 

n=20 MÑm 

ʆʂ 

n=30 MÑm 

ɸʅʆ 

n=27 MÑm 

ʆʂ ʩ ɸʅʆ 

n=28 MÑm 

ʊʕʅn=20 MÑm 

0ï1 ʤʝʩ 5,25Ñ0,10 ð ð ð ð 

1ʤʝʩ ð 1 ʛ. 5,25Ñ0,11 6,00Ñ0,21* 5,32Ñ0,12 5,38Ñ0,22 5,4Ñ0,94 

1ï3 ʛʦʜʘ 7,05Ñ0,21 8,01Ñ0,22* 7,80Ñ0,20 7,92Ñ0,09 8,15Ñ0,98 

4ï6 ʣʝʪ 9,40Ñ0,09 10,35Ñ0,14* 9,52Ñ0,09 9,73Ñ0,17 9,83Ñ0,99 

7ï10 ʣʝʪ 9,80Ñ0,11 10,75Ñ0,18* 10,03Ñ0,40 10,09Ñ0,93 10,30Ñ0,48 

11ï13 ʣʝʪ 9,9Ñ0,12 10,85Ñ0,09* 10,20Ñ0,09 10,25Ñ1,3 10,35Ñ1,1 

14ï16 ʣʝʪ 10,40Ñ0,13 11,6Ñ0,11* 10,60Ñ0,18 10,66Ñ1,10 10,75Ñ1,10 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ, ʨ <0,01. 
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ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʊʘʙʣʠʮʳ 4, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ IgG ʧʨʠ 

ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ (ʆʂ), ʩʦʯʝʪʘʥʠʠ ʆʂ ʩ ɸʅʆ, ʘ ʪʘʢʞʝ ʊʕʅ ʩʚʷʟʘʥʦ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 

ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ.  

ʇʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ IgE ʥʘʙʣʶʜʘʣʦʩʴ ʫ 41,2% ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝʡ ʠ ʫ 85,6% 

ʙʦʣʴʥʳʭ ʩ ʦʪʝʢʦʤ ʂʚʠʥʢʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʨʘʩʪʘʥʠʠ ʨʦʣʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʨʠʛʛʝʨʦʚ ʠ ʧʦʚʪʦʨʥʳʭ ʵʧʠʟʦʜʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ.  

 

ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ IgE ʦʪʤʝʯʘʣʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 7 ʜʦ 17 ʣʝʪ, ʥʘʠʤʝʥʴʰʠʡ 

ð ʦʪ 1 ʜʦ 3 ʣʝʪ. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ IgE ʦʪ ʪʷʞʝʩʪʠ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ (r=0,45). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʃʘʡʝʣʣʘ, 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʆʈʀʊ, ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ IgE ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʩ 

ʜʨʫʛʠʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ. 

 

ʊʘʙʣʠʮʘ 4.  

ʉʆɼɽʈɾɸʅʀɽ Ig E ɺ ʉʓɺʆʈʆʊʂɽ ʋ ɼɽʊɽʁ 

ʉ ʆʉʊʈʓʄʀ ʅɽʆʊʃʆɾʅʓʄʀ ʂʆɾʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ (ʛ/ʣ) 
 

ɺʦʟʨʘʩʪ ɿʜʦʨʦʚʳʝ ʜʝʪʠ 

n=20 MÑm 

ʆʂ 

n=30 MÑm 

ɸʅʆ 

n=27MÑm 

ʆʂ ʩ ɸʅʆ 

n=28 MÑm 

ʊʕʅ 

n=20 MÑm 

0ï1 ʤʝʩ 1,00Ñ0,01  ð ð ð 

1ʤʝʩ ð 1 ʛ. 5,10Ñ0,91 10,55Ñ1,13 37,60Ñ1,38* 12,14Ñ1,25* 67,5Ñ1,08 

1ï3 ʛʦʜʘ 11,5Ñ1,20 15,99Ñ2,0* 52,9Ñ2,33* 96,8Ñ2,21* 98,5Ñ1,56* 

4ï6 ʣʝʪ 25,00Ñ2,31 36,55Ñ1,99* 81,1Ñ4,17* 67,78Ñ2,31* 92,5Ñ2,11* 

7ï10 ʣʝʪ 32,51Ñ1,81 72,59Ñ2,14* 92,2Ñ2,35* 86,1Ñ1,99* 106,5Ñ2,12* 

11ï13 ʣʝʪ 37,54Ñ2,13 88,35Ñ2,81* 94,3Ñ2,98* 90,4Ñ2,95* 105,5Ñ3,38* 

14ï16 ʣʝʪ 30,85Ñ1,88 104,5Ñ2,31* 97,54Ñ1,13* 112,6Ñ2,67* 139,2Ñ3,58* 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ, ʨ<0,01. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʊ-

ʣʠʤʬʦʮʠʪʦʚ (49,2%) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʵʪʦʡ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ɸ ʧʨʠ ʆʂ, ɸʅʆ ʠ ʩʦʯʝʪʘʥʠʠ ʦʪʝʢʘ ʂʚʠʥʢʝ 

ʠ ʢʨʘʧʠʚʥʠʮʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʠ ʦʙʨʘʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ, 

ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʦʩʪʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ. ʅʘʧʨʦʪʠʚ, ʩʥʠʞʝʥʠʝ Ig A ʧʨʠ 

ʊʕʅ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʣʠʯʠʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʫ ʨʝʙʝʥʢʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʥʘʨʫʰʝʥʠʷ ʫ ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 253 ʜʝʪʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 2010 ʧʦ 2015 ʛʛ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʟʛʘ ʚ ʜʚʫʭ ʧʨʦʝʢʮʠʷʭ. ʇʨʦʚʦʜʠʣʦʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʜʮʘ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʣʝʛʢʠʝ ʧʫʪʝʤ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ, ʦʨʛʘʥʳ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʧʫʪʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʷʜʝʨʥʘʷ 

ʤʘʛʥʠʪʦʨʝʟʦʥʘʥʩʪʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʬʘʟʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʩʥʘ. ɺʩʝʤ ʜʝʪʷʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʫʜʠʦʩʢʨʠʥʠʥʛ. ʇʦ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ 

ʦʧʨʝʜʝʣʷʣʠ ɻʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

 

Abstract. Disorders in children born with very low body weight and extremely low body 

weight are considered. Under supervision were 253 children from various regions of the Kyrgyz 

Republic from 2010 to 2015. Used generally accepted laboratory research methods. Instrumental 

examination included ultrasound examination of the brain in two projections. An ultrasound 

examination of the heart was carried out, as well as lungs were examined by X-ray, abdominal 

organs by ultrasound. If necessary, nuclear magnetic resonance imaging (MRI) of the brain was 

performed in the phase of physiological or drug sleep. All children underwent audio screening. By 

early diagnosis, the effectiveness of therapeutic measures was determined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʚʦʨʦʞʜʝʥʥʳʝ, ʆʅʄʊ, ʕʅʄʊ, ʩʦʮʠʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ, ɼʎʇ, 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ, ʥʘʨʫʰʝʥʠʝ ʩʣʫʭʘ ʠ ʨʝʯʠ.  

 

Keywords: newborns, ONMT, ENMT, social adaptation, cerebral palsy, premature birth, 

hearing and speech impairment. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 80 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ, 

ʧʦʩʢʦʣʴʢʫ ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [1].  

ɺ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 12,9 ʤʣʥ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ 

ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5% ʜʦ 18% ʠ ʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʫʛʨʦʟʳ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ [2ï3].  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʛʝʩʪʘʮʠʠ ʯʘʩʪʦʪʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʦʣʷ ʨʦʜʦʚ ʥʘ ʩʨʦʢʘʭ ʛʝʩʪʘʮʠʠ ʤʝʥʝʝ 28 ʥʝʜʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5%, ʥʘ 

ʩʨʦʢʘʭ 28-31 ʥʝʜʝʣʷ ð 15%, ʥʘ ʩʨʦʢʘʭ 32ï33 ʥʝʜʝʣʠ ð 20% ʠ ʥʘ 34ï37 ʥʝʜʝʣʷʭ ð 60ï70% 

[4ï5]. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 15ï20 ʣʝʪ, ʢʘʢ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʪʘʢ ʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʚʳʭʘʞʠʚʘʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʧʨʠ 

ʩʨʦʢʝ ʛʝʩʪʘʮʠʠ 22ï32 ʥʝʜʝʣʠ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ [6]. ʇʝʨʝʭʦʜ ʥʘ ʥʦʚʳʝ ʢʨʠʪʝʨʠʠ ʞʠʚʦʨʦʞʜʝʥʠʷ ʦʙʫʩʣʦʚʠʣ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʈ ʦʪ 03.12.2003 ʛ. ̄ 748 

çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʳʝ ʢʨʠʪʝʨʠʠ 

ʞʠʚʦʨʦʞʜʝʥʠʷ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè, ʧʨʠʢʘʟ ʄɿ ʂʈ 

ʦʪ 19.12.2003 ʛ. ̄ 562 çʆ ʚʥʝʜʨʝʥʠʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʢʨʠʪʝʨʠʝʚ ʞʠʚʦʨʦʞʜʝʥʠʷ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺʆɿè, ʧʨʠʢʘʟ ʄɿ ʂʈ ʦʪ 03.02.2004 ʛ. ʚʦ ʚʩʝʭ ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʚʥʝʜʨʝʥʘ ʧʨʠʥʷʪʘʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ 

ʠ ʩʪʘʪʠʩʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʯʝʪ, ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʚʳʭʘʞʠʚʘʥʠʝ ʚʩʝʭ ʨʦʜʠʚʰʠʭʩʷ ʞʠʚʳʤʠ ʠ 

ʤʝʨʪʚʳʤʠ ʚ ʩʨʦʢʝ ʛʝʩʪʘʮʠʠ 22 ʥʝʜʝʣʠ ʠ ʙʦʣʝʝ, ʩ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ð 500 ʛ ʠ ʙʦʣʝʝ, 

ʜʣʠʥʦʡ ʪʝʣʘ 25 ʩʤ ʠ ʙʦʣʝʝ. ɹʳʣ ʠʟʤʝʥʝʥ ʠ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʨʠʪʝʨʠʝʚ ʞʠʚʘ ʠ 

ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ: ʚʤʝʩʪʦ ʦʜʥʦʛʦ ʢʨʠʪʝʨʠʷ ʞʠʚʦʨʦʞʜʝʥʠʷ (ʜʳʭʘʥʠʝ) ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ 

4 ʧʨʠʟʥʘʢʘ: ʜʳʭʘʥʠʝ, ʩʝʨʜʮʝʙʠʝʥʠʝ, ʧʫʣʴʩʘʮʠʷ ʧʫʧʦʚʠʥʳ, ʥʝʧʨʦʠʟʚʦʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʤʫʩʢʫʣʘʪʫʨʳ.  

ʅʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʦ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʪ. ʢ. ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʧʦ ʯʘʩʪʦʪʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ [1].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʩʤʝʨʪʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʆʅʄʊ) ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʕʅʄʊ) ʧʨʠ ʨʦʞʜʝʥʠʠ [6ï8]. 

ɺ ʩʪʨʫʢʪʫʨʝ ʨʘʥʥʝʡ ʥʝʦʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʘ ʜʦʣʶ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ 

ʧʨʠʭʦʜʠʪʩʷ 60ï70% ʧʦʪʝʨʴ. ɺ ʩʪʨʫʢʪʫʨʝ ʜʝʪʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʜʦ 50% ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʩʢʦʛʦ ʮʝʨʝʙʨʘʣʴʥʦʛʦ 

ʧʘʨʘʣʠʯʘ, ʥʘʨʫʰʝʥʠʡ ʟʨʝʥʠʷ ʠ ʩʣʫʭʘ, ʘ ʪʘʢʞʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ [9].  

ɺ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʙʦʣʝʝ ʜʚʫʭ ʪʨʝʪʝʡ (74%) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʪʝʡ, ʫʤʝʨʰʠʭ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ (0ï27 ʜʥʝʡ), ʠʟ ʥʠʭ 87ï89% ʩʤʝʨʪʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʥʥʝʤ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ (0ï6 ʜʥʝʡ). ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʜʝʪʝʡ ʧʦ 

ʜʘʥʥʳʤ ʈʄʀʎ ʟʘ 2016 ʛ. ʷʚʣʷʶʪʩʷ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʨʠʯʠʥʳ: ʩʦʩʪʦʷʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʝʟʨʝʣʦʩʪʴʶ ʧʣʦʜʘ (36,4%), ʘʩʬʠʢʩʠʷ (24,1%), ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ (11,4%).  

ɺʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʥʥʝʡ ʥʝʦʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ 

ʤʘʩʩʦʡ ʪʝʣʘ 1500,0 ʠ ʚʳʰʝ (43,9%). ʈʦʩʪ ʯʠʩʣʘ ʫʤʝʨʰʠʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 

1500,0 ʛ ʠ ʚʳʰʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʛʠʙʘʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʜʝʪʠ, ʢʦʪʦʨʳʤ ʥʝ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ, ʠʣʠ ʫʨʦʚʝʥʴ ʵʪʦʡ ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʥʠʟʢʠʤ [10].  
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ʀʥʩʪʨʫʤʝʥʪʦʤ ʧʦ ʚʳʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʢʝʪʘ ʚʤʝʰʘʪʝʣʴʩʪʚ ʧʦ 

ʩʥʠʞʝʥʠʶ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʘ Bebies, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʠʯʠʥʘʤʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʠ ʨʘʥʥʝʡ ʥʝʦʥʘʪʘʣʴʥʦʡ ʛʠʙʝʣʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʯʨʝʟʚʳʯʘʡʥʦ 

ʤʘʣʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (500,0ï999,0 ʛ) ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʜʦ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ [11]. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʦʞʜʝʥʠʷ ʥʝʜʦʥʦʰʝʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʩʥʠʞʝʥʠʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʤʣʘʜʝʥʮʝʚ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʞʠʟʥʠ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 

ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʧʝʨʝʰʝʜʰʠʭ ʥʘ ʢʨʠʪʝʨʠʠ ɺʆɿ ʙʦʣʝʝ 30 ʣʝʪ ʥʘʟʘʜ, ʩʨʝʜʠ ʜʝʪʝʡ ʩ ʤʘʩʩʦʡ 

ʪʝʣʘ ʜʦ 500 ʛ ʚʳʞʠʚʘʶʪ 10ï12%, ʦʪ 500 ʛ ʜʦ 749 ʛ ð 50%, ʦʪ 750 ʛ ʜʦ 1000 ʛ ð ʦʢʦʣʦ 80ï85% 

[9ï10].  

ʉʨʝʜʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʨʠ ʩʨʦʢʝ ʛʝʩʪʘʮʠʠ 23 ʥʝʜʝʣʠ ʜʦ ʤʦʤʝʥʪʘ ʚʳʧʠʩʢʠ ʠʟ 

ʩʪʘʮʠʦʥʘʨʘ ʚʳʞʠʚʘʶʪ ʦʪ 0% ʜʦ 15% ʜʝʪʝʡ, ʠ ʪʦʣʴʢʦ 2% ʠʟ ʥʠʭ ʥʝ ʠʤʝʶʪ ʪʷʞʝʣʳʭ ʧʦʨʘʞʝʥʠʡ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʭ ʬʦʨʤ ʛʨʫʙʦʡ ʧʘʪʦʣʦʛʠʠ [11]. 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʛʝʩʪʘʮʠʦʥʥʳʤ ʚʦʟʨʘʩʪʦʤ (11,6 % ð ʩʨʝʜʠ ʜʝʪʝʡ ʩ ʤʘʩʩʦʡ 

ʪʝʣʘ <500 ʛ, 50,7% ð ʩ ʤʘʩʩʦʡ ʪʝʣʘ 500ï749 ʛ, 83,9% ð ʩ ʤʘʩʩʦʡ 750ï1000 ʛ). ʉʨʝʜʠ ʫʤʝʨʰʠʭ 

ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ ʜʝʪʝʡ ʥʝʜʦʥʦʰʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʪ 55ï65%, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʜʝʪʝʡ ʩ 

ʦʯʝʥʴ ʥʠʟʢʦʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ [12]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʜʦʨʦʚʳʭ ʩʨʝʜʠ ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʩ ʆʅʄʊ ʠ ʕʅʄʊ, ʪʦ ʠʭ ʯʠʩʣʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 10ï25%, ʘ ʧʨʦʮʝʥʪ ʪʷʞʝʣʳʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ (ʠʥʚʘʣʠʜʥʦʩʪʴ ʩ 

ʜʝʪʩʪʚʘ ð ʜʝʪʩʢʠʡ ʮʝʨʝʙʨʘʣʴʥʳʡ ʧʘʨʘʣʠʯ, ʩʣʝʧʦʪʘ, ʛʣʫʭʦʪʘ, ʫʤʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ) 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 12% ʜʦ 32% [13].  

ʏʘʩʪʦʪʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʩʨʝʜʠ ʚʳʞʠʚʰʠʭ ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʩ ʤʘʩʩʦʡ ʜʦ 

500-750 ʛ, ʜʦʩʪʠʛʘʝʪ 40-50%, ʧʦʚʳʰʘʷʩʴ ʜʦ 70-90% ʧʨʠ ʨʦʞʜʝʥʠʠ ʜʝʪʝʡ ʩ ʤʘʩʩʦʡ ʩʚʳʰʝ 

1000 ʛ. [14ï15].  

ɺ ʯʠʩʣʝ ʧʨʠʯʠʥ ʜʝʪʩʢʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʙʦʣʝʟʥʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ð ʙʦʣʝʝ 30%, ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ 12%, ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ ð 7% [5, 8]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʠʩʭʦʜʳ ʛʣʫʙʦʢʦʡ ʥʝʜʦʥʦʰʝʥʥʦʩʪʠ ʚ ʘʩʧʝʢʪʝ ʚʳʞʠʚʘʝʤʦʩʪʠ, 

ʠʥʚʘʣʠʜʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʩ ʆʅʄʊ ʠ ʕʅʄʊ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ 

ʘʩʧʝʢʪʝ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ 

(ʅʎʆʄʠɼ) ʩ 2009ï2015 ʛʛ., ʚ ʦʪʜʝʣʝʥʠʷʭ ʧʘʪʦʣʦʛʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ 

(ʆʇʅɼ), ʜʘʣʴʥʝʡʰʝʝ ʥʘʙʣʶʜʝʥʠʝ ʧʨʦʭʦʜʠʣʦ ʚ ʦʪʜʝʣʝʥʠʠ ʧʘʪʦʣʦʛʠʠ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

(ʆʇʇʇ).  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʥʦʚʦʨʦʞʜʝʥʥʳʝ, ʨʦʜʠʚʰʠʝʩʷ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʙʳʣʠ ʜʝʪʠ, ʨʦʞʜʝʥʥʳʝ ʚ ʩʨʦʢ. 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ, ʨʦʞʜʝʥʥʳʝ ʩ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʕʅʄʊ) ʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʆʅʄʊ), ʨʦʞʜʝʥʥʳʝ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʝ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ ʩ 2010ï2015 ʛʛ. 

ʂʨʠʪʝʨʠʝʤ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ: 

1. ʛʝʥʝʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ;  

2. ʜʝʪʠ, ʧʦʛʠʙʰʠʝ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤ ʠʣʠ ʤʣʘʜʝʥʯʝʩʢʦʤ ʧʝʨʠʦʜʝ;  

3. ʜʝʪʠ ʩ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʡ. 
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ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʙʳʣʦ 253 ʨʝʙʝʥʢʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʦʞʜʝʥʳ ʩ ʆʅʄʊ ʠ ʕʅʄʊ. 

ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʣʠʥʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʢʨʦʚʠ; ʦʙʱʠʡ ʘʥʘʣʠʟ ʤʦʯʠ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: ʦʙʱʠʡ ʙʝʣʦʢ, ʛʣʶʢʦʟʘ, 

ʙʠʣʠʨʫʙʠʥ, ʬʨʘʢʮʠʠ ʙʠʣʠʨʫʙʠʥʘ, ʵʣʝʢʪʨʦʣʠʪʳ ʢʨʦʚʠ: ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʢʘʣʴʮʠʡ ʦʙʱʠʡ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʟʛʘ ð 

ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʶ (ʅʉɻ) ʚ ʜʚʫʭ ʧʨʦʝʢʮʠʷʭ. ʌʨʦʥʪʘʣʴʥʦʝ ʠ ʩʘʛʠʪʪʘʣʴʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʯʝʨʝʟ ʙʦʣʴʰʦʡ ʨʦʜʥʠʯʦʢ, ʘʢʩʠʣʷʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ï ʯʝʨʝʟ ʚʠʩʦʯʥʳʝ ʦʪʜʝʣʳ. 

ʊʘʢ ʞʝ ʧʨʦʚʦʜʠʣʦʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʜʮʘ: ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ (ʕʭʦ-ʂɻ). 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʣʝʛʢʠʝ ʧʫʪʝʤ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ, ʦʨʛʘʥʳ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʫʪʝʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʷʜʝʨʥʘʷ 

ʤʘʛʥʠʪʦʨʝʟʦʥʘʥʩʪʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʬʘʟʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʩʥʘ. ɺʩʝʤ ʜʝʪʷʤ ʧʨʦʚʝʜʝʥ ʘʫʜʠʦʩʢʨʠʥʠʥʛ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʝ 

Windows 7 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʮʝʥʟʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ STATISTICɸ 16.0.  

ʇʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʯʠʪʳʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠ ̫

ʀʟ ʛ. ɹʠʰʢʝʢ ʙʳʣʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 12 ʜʝʪʝʡ, ʠʟ ʥʠʭ 6 (50,0%) ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʠ 

6 (50,0%) ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʇʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʫ 4 (66,7%) ʜʝʚʦʯʝʢ ʠʤʝʣʦ 

ʤʝʩʪʦ ɼʎʇ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ, ʘ ʫ 2 (33,3%) ð ɼʎʇ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ. 

ʋ 5 (83,3%) ʤʘʣʴʯʠʢʦʚ ʠʤʝʣʦ ʤʝʩʪʦ ɼʎʇ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ, ʘ ʫ 1 (16,7%) ð ʣʝʛʢʦʡ 

ʩʪʝʧʝʥʠ.  

ʋ 3 (50,0%) ʤʘʣʴʯʠʢʦʚ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ɼʎʇ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʚ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ 

ʥʝʚʨʦʣʦʛʦʤ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, ʘ ʫ 3 (50,0%) ʜʘʥʥʳʡ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

2 ʜʦ 3-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 1, ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʜʝʪʝʡ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʧʦ 1 (16,7%) ʤʣʘʜʝʥʮʫ 

ʞʝʥʩʢʦʛʦ, ʠ ʤʫʞʩʢʦʛʦ ʠʤʝʣʠ ʤʝʩʪʦ ʜʠʧʣʝʛʠʶ. ʃʝʚʦʩʪʦʨʦʥʥʷʷ ʛʝʤʠʧʣʝʛʠʷ ʠʤʝʣʦ ʤʝʩʪʦ 

ʪʦʣʴʢʦ ʫ 1 (16,7%) ʨʝʙʝʥʢʘ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ɸ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʛʝʤʠʧʣʝʛʠʷ ʚʩʪʨʝʯʘʣʘʩ ɹ

ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ ð ʧʦ 1(16,7%) ʧʘʮʠʝʥʪʫ ʫ ʞʝʥʩʢʦʛʦ, ʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ.  

 
 

ʈʠʩʫʥʦʢ 1. ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʫ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʝʪʝʡ ʠʟ ʛ. ɹʠʰʢʝʢ ʧʨʠ 

ʘʥʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ. 
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ʊʝʪʨʘʧʣʝʛʠʷ ʙʳʣʘ ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʫ 2 (33,3%) ʤʘʣʴʯʠʢʦʚ ʠ 2 (39,3%) ʜʝʚʦʯʝʢ.  

ʂʚʘʜʨʦʧʣʝʛʠʷ, ʚ ʚʠʜʝ ʜʠʩʪʦʥʠʠ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 2 (33,3%) ʤʘʣʴʯʠʢʦʚ, ʠ ʫ 1 (16,7%), 

ʜʝʚʦʯʢʠ. 

ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʩ ʆʅʄʊ ʠ ʕʅʄʊ ʥʘʨʫʰʝʥʠʷ ʨʝʯʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʫ 5 (83,3%) ʜʝʚʦʯʝʢ ʠ ʫ 2 (33,3%) ʤʘʣʴʯʠʢʦʚ.  

ʅʘʨʫʰʝʥʠʷ ʩʣʫʭʘ ʙʳʣʠ ʚʳʷʩʥʝʥʳ ʫ 3 (50,0%) ʜʝʚʦʯʝʢ ʠ ʫ 2 (33,3%) ʤʘʣʴʯʠʢʦʚ.  

ʂʦʩʦʛʣʘʟʠʝ ʙʳʣʦ ʚʝʨʠʬʠʮʠʨʦʚʘʥʦ ʫ 5 (83,3%) ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʠ ʫ 2 (33,3%) 

ʙʦʣʴʥʳʭ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 

ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʜʠʘʛʥʦʟʳ ʙʳʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʜʦ 1-ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʫ 3 (50,0%) ʜʝʪʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 3-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ð ʫ 

3 (50,0%).  

ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩʷʮʘ 

ʜʦ 1 ʛʦʜʘ ʫ 4 (66,7%) ʠ ʫ 2(33,3%) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 2 ʣʝʪ. 

ʀʟ ɾʘʣʘʣïɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 22 ʨʝʙʝʥʢʘ, ʠʟ ʥʠʭ 

12 (54,6%) ʤʘʣʴʯʠʢʦʚ ʠ 10 (45,4%) ʜʝʚʦʯʝʢ.  

ɼʎʇ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 2 (16,7%) ʤʘʣʴʯʠʢʦʚ, ʘ 

ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʫ 8(66,7%) ʤʘʣʴʯʠʢʦʚ.  

ʋ 3 (30,0%) ʜʝʚʦʯʝʢ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ɼʎʇ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʫ 7 (70,0%) 

ʙʦʣʴʥʳʭ ð ɼʎʇ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ. 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ɾʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʚʠʜʝ ʢʚʘʜʨʦʧʣʝʛʠʠ ʚ ʦʩʥʦʚʥʦʤ ʜʠʩʪʦʥʠʯʝʩʢʦʛʦ ʪʠʧʘ ʠʤʝʣʠ ʤʝʩʪʦ ʫ 3 (25,0%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 4 

(40,0%) ʜʝʚʦʯʝʢ, ʘ ʢʚʘʜʨʦʧʣʝʛʠʷ ʧʦ ʪʠʧʫ ʛʠʧʦʪʦʥʠʠ ʙʳʣʘ ʪʦʣʴʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ 

2 (16,7%).  

ɻʠʧʝʨʢʠʥʝʟ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 1 (8,3%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 3 (30,0%) ʜʝʚʦʯʝʢ.  

ɻʝʤʠʧʣʝʛʠʷ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʚʩʪʨʝʯʘʣʘʩʴ ʫ 3 (25,0%) ʠ ʜʠʧʣʝʛʠʷ ʫ 3 (25,0%) ʧʘʮʠʝʥʪʦʚ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ.  

ɸ ʫ ʙʦʣʴʥʳʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʛʝʤʠʧʣʝʛʠʷ ʩʧʨʘʚʘ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 1 (10,0%) ʠ 

ʜʠʧʣʝʛʠʷ ʫ 2 (20,0%).  

 
 

ʈʠʩʫʥʦʢ 2. ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʵʧʠʣʝʧʩʠʠ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʠʟ ɾʘʣʘʣïɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 2, ʪʝʯʝʥʠʝ 1 ʛʦʜʘ ʜʠʘʛʥʦʟ ʵʧʠʣʝʧʩʠʷ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʫ 

6 (50,0%) ʙʦʣʴʥʳʭ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 8 (80,0%) ʜʝʪʝʡ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ʏʝʨʝʟ 5 ʣʝʪ ʧʨʠ 

ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʫ 1 (8,3%) ʧʘʮʠʝʥʪʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ 

ʵʧʠʣʝʧʩʠʷ. 
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ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʠʟ ɾʘʣʘʣïɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʩʦʛʣʘʟʠʝ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʫ 9 (75,0%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 6 (60,0%) ʜʝʚʦʯʝʢ. ɸ ʥʘʨʫʰʝʥʠʷ ʩʣʫʭʘ ʠʤʝʣʠ 

ʤʝʩʪʦ ʫ 6 (50,0%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 6 (60,0%) ʜʝʚʦʯʝʢ, ʘ ʥʘʨʫʰʝʥʠʷ ʨʝʯʠ ʙʳʣʦ ʫ 7 (58,3%) 

ʤʘʣʴʯʠʢʦʚ ʠ ʫ 7 (70,0%) ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʜʠʘʛʥʦʟʳ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʙʳʣʠ ʚʳʩʪʘʚʣʝʥʳ 

ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 1 ʤʝʩʷʮʘ ʫ 2 (16,7%) ʤʘʣʴʯʠʢʦʚ, ʘ ʦʪ 1 ʤʝʩʷʮʘ ʜʦ 1 ʛʦʜʘ ʫ 2 (16,7%) 

ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (10,0%) ʜʝʚʦʯʢʠ.  

ʆʪ 1 ʛʦʜʘ ʜʦ 2 ʣʝʪ ʜʠʘʛʥʦʟ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 2 (16,7%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 4 (40,0%) 

ʜʝʚʦʯʝʢ.  

ʆʪ 2 ʣʝʪ ʜʦ 3 ʣʝʪ ð ʫ 4 (33,3%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 2 (20,0%) ʜʝʚʦʯʝʢ.  

ʉ 3 ʜʦ 4-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʫ 2(20,0%) ʜʝʚʦʯʝʢ ʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

4 ʜʦ 5 ʣʝʪ ð ʫ 3 (25,0%) ʤʘʣʴʯʠʢʦʚ. 

ʀʟ ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 56 ʜʝʪʝʡ ʠʟ ʥʠʭ 29 ʜʝʚʦʯʝʢ ʠ 

27 ʤʘʣʴʯʠʢʦʚ. 
 

 

ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʠʟ ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ɼʎʇ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 3, ʣʝʛʢʘʷ ʩʪʝʧʝʥʴ ʜʝʪʩʢʦʛʦ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʧʘʨʘʣʠʯʘ ʙʳʣʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 18 (66,7%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 18 (62,1%) ʜʝʚʦʯʝʢ.  

ʉʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ɼʎʇ ʙʳʣʘ ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʫ 4 (14,8%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 4 (13,8%) 

ʜʝʚʦʯʝʢ, ʘ ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 5 (18,5%) ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʠ ʫ 7 

(24,1%) ʙʦʣʴʥʳʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʀʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʠʤʧʪʦʤʦʚ ʩʦ ʩʪʦʨʦʥʳ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ʀʩʩʳʢï

ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʫ 7 (25,9%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 2 (6,9%) ʜʝʚʦʯʝʢ ʠʤʝʣʘ ʤʝʩʪʦ ʢʚʘʜʨʦʧʣʝʛʠʷ ʚ 

ʚʠʜʝ ʘʪʝʪʦʟʘ. 

ʂʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʛʠʧʦʪʦʥʠʷ ʫ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 8 (29,6%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (3,4%) 

ʜʝʚʦʯʢʠ ʙʳʣ ʚʳʩʪʘʚʣʝʥ.  

ʊʝʪʨʘʧʣʝʛʠʷ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 1 (3,4%) ʜʝʚʦʯʢʠ ʠ ʜʠʧʣʝʛʠʷ ð ʫ 4 (13,8%) ʧʘʮʠʝʥʪʦʚ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ɸʪʘʢʩʠʷ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 1 (3,7%) ʤʘʣʴʯʠʢʘ ʠ ʫ 2 (6,9%) ʜʝʚʦʯʝʢ.  

ʃʝʚʦʩʪʦʨʦʥʥʷʷ ʛʝʤʠʧʣʝʛʠʷ ʙʳʣʘ ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʫ 1 (3,7%) ʙʦʣʴʥʦʛʦ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ 

ʫ 2 (6,9%) ʧʘʮʠʝʥʪʦʢ ʞʝʥʩʢʦʛʦ ʧʦʣʘ.  

ɼʠʩʪʦʥʠʷ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 3 (11,1%) ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʫ 5 (17,2%) ʜʝʚʦʯʝʢ.  

ɻʠʧʦʪʦʥʠʷ ʙʳʣʘ ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʫ 6 (22,2%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 4 (13,8%) ʜʝʚʦʯʝʢ.  

ʉʧʠʥʥʦʤʦʟʛʦʚʘʷ ʛʨʳʞʘ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 2 (6,9%) ʠ ɿʇʈ ʫ 7 (24,1%) ʧʘʮʠʝʥʪʦʢ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 3, ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʵʧʠʣʝʧʩʠʷ ʙʳʣʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 13 (48,2%) ʤʘʣʴʯʠʢʦʚ  ʠ ʫ 12 (41,4%) ʜʝʚʦʯʝʢ.  

ʏʝʨʝʟ 5 ʣʝʪ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʫ 

12 (44,4%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 8 (27,6%) ʜʝʚʦʯʝʢ ʜʠʘʛʥʦʟ ʙʳʣ ʩʥʷʪ. 

ʇʨʠ ʢʘʪʘʤʥʝʩʪʠʯʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʫ 16 (59,3%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 18 (62,1%) ʜʝʚʦʯʝʢ 

ʠʤʝʣʦ ʤʝʩʪʦ ʢʦʩʦʛʣʘʟʠʝ. ʅʘʨʫʰʝʥʠʷ ʩʣʫʭʘ ʦʪʤʝʯʘʣʠ ʫ 21 (77,8%) ʤʘʣʴʯʠʢʘ ʠ ʫ 25 (86,2%) 

ʜʝʚʦʯʝʢ.  

ʅʘʨʫʰʝʥʠʝ ʨʝʯʠ ʙʳʣʦ ʫ 18 (66,7%) ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 23 (79,3%) ʧʘʮʠʝʥʪʦʢ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʜʠʘʛʥʦʟʳ ʙʳʣʠ ʚʳʩʪʘʚʣʝʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

ʨʦʞʜʝʥʠʷ ʠ ʜʦ 1-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ 4 (14,8%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 3 (10,3%) ʜʝʚʦʯʝʢ.  

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩʷʮʘ ʜʦ 1 ʛʦʜʘ ʜʠʘʛʥʦʟʳ ʙʳʣʠ ð ʫ 5 (18,5%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 6 (20,7%) 

ʜʝʚʦʯʝʢ, ʘ ʚ ʚʦʟʨʘʩʪʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 1 ʛʦʜʘ ʜʦ 2 ʣʝʪ ʥʘʨʫʰʝʥʠʷ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 

3 (11,1%) ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 2 (6,9%) ʙʦʣʴʥʳʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ɺ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʦʪ 2 ʜʦ 3 ʣʝʪ ʜʠʘʛʥʦʟʳ ʙʳʣʠ ʚʳʩʪʘʚʣʝʥʳ ʫ 8 (29,6%) ʤʘʣʴʯʠʢʘ ʠ 

ʫ 8 (27,6%) ʜʝʚʦʯʝʢ. 

ʇʦʟʞʝ 5 ʣʝʪ ʜʠʘʛʥʦʟ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 1 (3,7%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (3,5%) ʜʝʚʦʯʝʢ. 

ʀʟ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 20 ʜʝʪʝʡ, 13 (65,0%) ʤʘʣʴʯʠʢʦʚ ʠ 

7 (35,0%) ʜʝʚʦʯʝʢ.  

ʃʝʛʢʦʡ ʩʪʝʧʝʥʠ ɼʎʇ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 4 (30,8%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 5 (71,4%) ʜʝʚʦʯʝʢ.  

ʉʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ɼʎʇ ʙʳʣʘ ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʫ 5 (38,5%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 

1 (14,3%) ʜʝʚʦʯʝʢ, ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 4 (30,8%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (14,3%) 

ʜʝʚʦʯʢʠ ʧʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 3ï5 ʣʝʪ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 4, ʠʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʧʘʨʘʧʘʨʝʟ 

ʚʩʪʨʝʯʘʣʩʷ ʫ 3 (23,1%) ʤʘʣʴʯʠʢʦʚ, ʛʠʧʝʨʢʠʥʝʟ ʠʤʝʣ ʤʝʩʪʦ ʫ 1 (7,7%) ʙʦʣʴʥʦʛʦ ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ, ʛʝʤʠʧʣʝʛʠʷ ʩʣʝʚʘ ʦʪʤʝʯʘʣʘʩʴ ʫ 2 (15,4%) ʧʘʮʠʝʥʪʦʚ.  

ɻʝʤʠʧʣʝʛʠʷ ʩʧʨʘʚʘ ʚʳʷʚʣʝʥʘ ʫ 1 (7,7%) ʠ ʢʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʛʠʧʦʪʦʥʠʷ ʠʤʝʣʘ 

ʤʝʩʪʦ ʫ 1 (7,7%) ʤʘʣʴʯʠʢʘ ʠ ʢʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʜʠʩʪʦʥʠʷ ð ʫ 3 (23,1%).  

ʋ 3 (42,9%) ʜʝʚʦʯʝʢ ʙʳʣʘ ʜʠʧʣʝʛʠʷ ʠ ʫ 4 (57,1%) ð ʛʠʧʝʨʢʠʥʝʟ. 

 

 
ʈʠʩʫʥʦʢ 4. ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʫ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʠʟ 

ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʢ ʘʥʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ. 

 

ʇʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʵʧʠʣʝʧʩʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 5 (38,5%) ʤʘʣʴʯʠʢʦʚ ʠ 

ʫ 5 (71,4%) ʜʝʚʦʯʝʢ ʜʦ 1 ʛʦʜʦʚʘʣʦʛʦ ʚʦʟʨʘʩʪʘ.  
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ʋ 1 (7,7%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (14,3%) ʜʝʚʦʯʝʢ ʜʠʘʛʥʦʟ ʵʧʠʣʝʧʩʠʷ ʙʳʣʘ ʩʥʷʪʘ ʜʦ 5-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 

ʋ 9 (69,2%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (14,3%) ʜʝʚʦʯʢʠ ʠʤʝʣʦ ʤʝʩʪʦ ʢʦʩʦʛʣʘʟʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘʨʫʰʝʥʠʷ ʩʣʫʭʘ ʦʪʤʝʯʘʣʠʩʴ ʫ 9 (69,2%) ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 1 (14,3%) ʜʝʚʦʯʢʠ. 

ʅʘʨʫʰʝʥʠʝ ʨʝʯʠ ʧʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʜʝʪʝʡ ʩ ʆʅʄʊ ʠ ʕʅʄʊ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʫ 9 (69,2%) ʠ ʫ 2 (28,6%) ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʜʠʘʛʥʦʟʳ, ʙʳʣʠ ʚʳʩʪʘʚʣʝʥʳ ʜʦ 1-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ 2 (15,4%) 

ʤʘʣʴʯʠʢʦʚ. 

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩʷʮʘ ʠ ʜʦ 1 ʛʦʜʘ ʜʠʘʛʥʦʟʳ ʙʳʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʫ 2 (28,6%) ʜʝʚʦʯʝʢ 

ʠ ʫ 5 (38,5%) ʤʘʣʴʯʠʢʦʚ. 

ʆʪ 1 ʛʦʜʘ ʜʦ 2-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ð ʫ 1 (7,7%) ʤʘʣʴʯʠʢʘ ʠ 1 (14,3%) ʜʝʚʦʯʢʠ.  

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 3-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʟʤʝʥʝʥʠʝ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʫ 4 (30,8%) 

ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 4 (57,1%) ʙʦʣʴʥʳʭ ʤʫʞʩʢʦʛʦ ʧʦʣʘ.  

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 4-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʥʘʨʫʰʝʥʠʷ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 1 (7,7%) 

ʤʘʣʴʯʠʢʦʚ. 

ʀʟ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 17 ʜʝʪʝʡ, ʠʟ ʥʠʭ 9 (52,9%) ʤʘʣʴʯʠʢʦʚ 

ʠ 8 (44,4%) ʜʝʚʦʯʝʢ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʣʝʛʢʘʷ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʫ 

2 (22,2%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (12,5%) ʜʝʚʦʯʝʢ. 

ʉʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʫ 3 (33,3%) ʧʘʮʠʝʥʪʦʚ 

ʤʫʞʩʢʦʛʦ ʠ ʫ 5 (62,5%) ʙʦʣʴʥʳʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʷʞʝʣʫʶ ʩʪʝʧʝʥʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠʤʝʣʦ ʤʝʩʪ ʦ ʫ 4 (44,4%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 2 (25,0%) 

ʜʝʚʦʯʝʢ. 

ʀʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʪʘʢʠʝ ʢʘʢ ʜʠʩʪʦʥʠʷ ʙʳʣʘ ʫ 1 (11,1%), 

ɿʇʈ ð ʫ 1 (11,1%), ʛʝʤʠʧʣʝʛʠʷ ʩʣʝʚʘ ð ʫ 1 (11,1%), ʛʠʧʝʨʢʠʥʝʟ ð 1 (11,1%) ʧʘʮʠʝʥʪʦʚ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ.  

ɼʠʧʣʝʛʠʷ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 1 (11,1%) ʤʘʣʴʯʠʢʘ ʠ ʫ 2 (25,0%) ʜʝʚʦʯʝʢ.  

ʊʝʪʨʘʧʣʝʛʠʷ, ʢʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʛʠʧʦʪʦʥʠʷ ʚʩʪʨʝʯʘʣʠʩʴ ʫ 1 (11,1%) ʧʘʮʠʝʥʪʘ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 1 (12,5%) ʧʘʮʠʝʥʪʘ ʞʝʥʩʢʦʛʦ ʧʦʣʘ.  

ʂʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʘʪʝʪʦʟʘ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 2 (22,2%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 

1 (12,5%) ʜʝʚʦʯʢʠ.  

ʂʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʜʠʩʪʦʥʠʠ ʙʳʣʘ ʫ 4 (44,4%) ʙʦʣʴʥʳʭ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 

2 (25,0%) ʧʘʮʠʝʥʪʦʢ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʋ 3 (33,3%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 3 (37,5%) ʜʝʚʦʯʝʢ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʵʧʠʣʝʧʩʠʷ.  

ʋ 1 (11,1%) ʤʘʣʴʯʠʢʘ ʠ ʫ 2 (25,0%) ʜʝʚʦʯʝʢ ʜʠʘʛʥʦʟ ʵʧʠʣʝʧʩʠʷ ʙʳʣ ʩʥʷʪ ʯʝʨʝʟ 5 ʣʝʪ 

ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ. 

ʂʦʩʦʛʣʘʟʠʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 3 (33,3%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 5 (62,5%) ʜʝʚʦʯʝʢ ʧʨʠ 

ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʚ ʧʝʨʚʳʝ ʛʦʜʳ.  

ʅʘʨʫʰʝʥʠʷ ʩʣʫʭʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 2 (22,2%) ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 5 (62,5%) 

ʙʦʣʴʥʳʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ.  

ʅʘʨʫʰʝʥʠʝ ʨʝʯʠ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʚ ʪʝʯʝʥʠʝ 1 ʛʦʜʘ ʧʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ 

ʥʘʙʣʶʜʝʥʠʠ ʫ 3 (33,3%) ʤʘʣʴʯʠʢʦʚ ʠ 5 (62,5%) ʜʝʚʦʯʝʢ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʫ 1 (11,1%) ʤʘʣʴʯʠʢʘ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʣʝʪ ʠ ʜʦ 3-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʫ 1 (11,1%) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʠ ʜʦ 2 ʣʝʪ. 

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩʷʮʘ ʜʦ 1 ʛʦʜʘ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʫ 6 (66,7%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 

5 (62,5%) ʜʝʚʦʯʝʢ.  
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ɺ ʚʦʟʨʘʩʪʝ ʜʦ 1-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʟ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 2 (22,2%) ʤʘʣʴʯʠʢʦʚ 

ʠ ʫ 1 (12,5%) ʜʝʚʦʯʢʠ. 

ʀʟ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 11 ʜʝʪʝʡ, ʠʟ ʥʠʭ ʙʳʣʦ 4 (37,0%) 

ʤʘʣʴʯʠʢʘ, 7 (64,0%) ʩʦʩʪʘʚʠʣʠ ʧʘʮʠʝʥʪʳ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ɼʠʘʛʥʦʟ ɼʎʇ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 37% ʤʘʣʴʯʠʢʦʚ, ʘ ʫ ʜʝʚʦʯʝʢ ɼʎʇ 

ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʙʳʣʦ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 72,0% ʠ ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ð ʫ 29,0%. 

ɺʳʰʝʫʢʘʟʘʥʥʳʡ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʚ 1-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʫ 50,0% ʤʘʣʴʯʠʢʦʚ, ʦʪ 

1 ʛʦʜʘ ʜʦ 2 ʣʝʪ ð ʫ 25,0% ʠ ʦʪ 2 ʜʦ 3-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ð ʫ 25,0% ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ.  

ʋ 15,0% ʜʝʚʦʯʝʢ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʚ 1-ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʦʪ 1 ʤʝʩʷʮʘ ʠ ʜʦ 1 ʛʦʜʘ 

ʜʠʘʛʥʦʟ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 15,0%.  

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 2 ʣʝʪ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʫ 40,0% ʙʦʣʴʥʳʤ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʠ 

ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 3 ʣʝʪ ð ʫ 15,0%, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 4 ʣʝʪ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʫ 15,0% ʜʝʚʦʯʝʢ.  

ʋ ʜʘʥʥʳʭ ʜʝʪʝʡ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʠʤʝʣʠ ʤʝʩʪʦ ʫ 50,0% 

ʤʘʣʴʯʠʢʦʚ ʚ ʚʠʜʝ ʛʝʤʠʧʣʝʛʠʠ ʩʧʨʘʚʘ, ʢʚʘʜʨʦʧʣʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʛʠʧʦʪʦʥʠʷ ʙʳʣʘ ʫ 25,0%, 

ʢʚʘʜʘʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʜʠʩʪʦʥʠʷ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 25,0%.  

ʋ ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʠʤʝʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʠʤʧʪʦʤʳ: ʫ 20,0% ʙʳʣʘ ʢʚʘʜʨʦʧʣʝʛʠʷ 

ʚ ʦʩʥʦʚʥʦʤ ʜʠʩʪʦʥʠʷ, ʫ 15,0% ʢʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʘʪʝʪʦʟ, ʪʝʪʨʘʧʣʝʛʠʷ ð ʫ 15,0%, 

ʛʝʤʠʧʣʝʛʠʷ ʩʧʨʘʚʘ ð ʫ 20,0% ʫ 15,0% ʧʘʨʘʧʘʨʝʟ ʠ ʫ 15,0% ʠʤʝʣʦ ʤʝʩʪʦ ʜʠʩʪʦʥʠʷ ʧʨʠ 

ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ. 

ɼʠʘʛʥʦʟ ʵʧʠʣʝʧʩʠʷ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 75,0% ʤʘʣʴʯʠʢʦʚ ʠ ʫ 85,0% ʜʝʚʦʯʝʢ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 1 ʛʦʜʘ. 

ʇʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʥʘʨʫʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʝʯʠ ʙʳʣʠ ʫ 75,0% 

ʤʘʣʴʯʠʢʦʚ ʠ ʫ 80,0% ʜʝʚʦʯʝʢ.  

ʅʘʨʫʰʝʥʠʷ ʩʣʫʭʘ ʦʪʤʝʯʘʣʠʩʴ ʫ 75,0% ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 85,0% ʙʦʣʴʥʳʭ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ.  

ʊʘʢʞʝ ʧʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʫ 75,0% ʜʝʪʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠʤʝʣʦ ʤʝʩʪʦ 

ʢʦʩʦʛʣʘʟʠʝ, ʘ ʫ ʜʝʚʦʯʝʢ ð 80,0% ʢʦʩʦʛʣʘʟʠʝ. 

ɼʝʪʝʡ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʠʟ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ 115, ʠʟ ʥʠʭ 61 (53,0%) 

ʩʦʩʪʘʚʠʣʠ ʤʘʣʴʯʠʢʠ ʠ 54 (47,0%) ʜʝʚʦʯʢʠ. 

ʃʝʛʢʦʡ ʩʪʝʧʝʥʴʶ  ʪʷʞʝʩʪʠ ɼʎʇ ʩʪʨʘʜʘʣʠ 14 (23,0%) ʤʘʣʴʯʠʢʦʚ ʠ 12 (23,0%) ʜʝʚʦʯʝʢ.  

ʋ 37 (61,0%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 34 (63,0%) ʜʝʚʦʯʝʢ ʠʤʝʣʦ ʤʝʩʪʦ ɼʎʇ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ɼʎʇ.  

ʊʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ɼʎʇ ʙʳʣʘ ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʫ 10 (17,0%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 8 (15,0%) 

ʧʘʮʠʝʥʪʦʢ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 1 ʤʝʩʷʮʘ 24(39,4%) 

ʤʘʣʴʯʠʢʘʤ ʠ 26(48,1%) ʜʝʚʦʯʢʘʤ.  

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩʷʮʘ ʠ ʜʦ 1 ʛʦʜʘ ʜʠʘʛʥʦʟ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 3 (4,9%) ʤʘʣʴʯʠʢʦʚ ʠ 

ʫ 5 (9,3%) ʜʝʚʦʯʝʢ. 

ɺ ʚʦʟʨʘʩʪʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 1 ʜʦ 2 ʣʝʪ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ 33 (54,1%) ʧʘʮʠʝʥʪʘʤ 

ʤʫʞʩʢʦʛʦ ʠ 22 (40,7%) ʙʦʣʴʥʳʤ ʞʝʥʩʢʦʛʦ ʧʦʣʘ.  

ɺ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʜʦ 3 ʣʝʪ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ 1 (1,6%) ʨʝʙʝʥʢʫ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 1 

(1,9%) ʧʘʮʠʝʥʪʢʝ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʀʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʫ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʠʟ 

ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

ʢʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʜʠʩʪʦʥʠʷ ʫ 13 (21,3%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 11 (20,4%) ʜʝʚʦʯʝʢ, 

ʢʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʘʪʝʪʦʟ ʫ 14 (22,9%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 12 (22,2%) ʜʝʚʦʯʝʢ; 

ʢʚʘʜʨʦʧʣʝʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʛʠʧʦʪʦʥʠʷ ʫ 7 (11,5%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 6 (11,1%) ʜʝʚʦʯʝʢ, 
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ʪʝʪʨʘʧʣʝʛʠʷ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 2 (3,3%) ʤʘʣʴʯʠʢʦʚ, ʛʝʤʠʧʣʝʛʠʷ ʩʣʝʚʘ ʫ 3 (4,9%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 

4 (7,4%) ʜʝʚʦʯʝʢ, ʘ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʛʝʤʠʧʣʝʛʠʷ ʚʩʪʨʝʯʘʣʘ ʪʦʣʴʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

7 (12,9%).  

ɼʠʧʣʝʛʠʷ ʙʳʣʘ ʫ 5 (8,2%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 2 (3,7%) ʜʝʚʦʯʝʢ. ɻʠʧʦʪʦʥʠʷ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 

6 (9,8%) ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 6 (11,1%) ʙʦʣʴʥʳʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʋ 2 (3,3%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (1,9%) ʜʝʚʦʯʢʠ ʠʤʝʣ ʤʝʩʪʦ ʛʠʧʝʨʢʠʥʝʟ.  

ɸʪʘʢʩʠʷ ʚʩʪʨʝʯʘʣʘʩʴ ʪʦʣʴʢʦ ʫ 4 (6,6%) ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ.  

ʇʘʨʘʧʘʨʝʟ ʠʤʝʣ ʤʝʩʪʦ ʫ 3 (4,9%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 1 (1,9%) ʜʝʚʦʯʢʠ. ɿʇʈ ʙʳʣʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 1 (1,6%) ʜʝʚʦʯʢʠ ʠ ʫ 4 (7,4%) ʤʘʣʴʯʠʢʦʚ.  

ʉʧʠʥʥʦʤʦʟʛʦʚʘʷ ʛʨʳʞʘ ʦʪʤʝʯʘʣʘʩʴ ʪʦʣʴʢʦ ʫ 1 (1,6%) ʨʝʙʝʥʢʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʵʧʠʣʝʧʩʠʷ ʠʤʝʣ ʤʝʩʪʦ ʫ 34 (55,7%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 24 (39,4%) 

ʜʝʚʦʯʝʢ. ʏʝʨʝʟ 5 ʣʝʪ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ʦʥ ʙʳʣ ʩʥʷʪ ʫ 7 (11,5%) 

ʤʘʣʴʯʠʢʦʚ ʠ ʫ 11 (18,0%) ʜʝʚʦʯʝʢ. 

ʇʨʠ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʜʝʪʴʤʠ, ʨʦʞʜʝʥʥʳʤʠ ʩ ʆʅʄʊ ʠ ʕʅʄʊ, ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʨʫʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʣʫʭʘ ʫ 39 (63,9%) ʠ ʫ 30 (55,6%) ʜʝʚʦʯʝʢ.  

ʅʘʨʫʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʝʯʠ ʙʳʣʦ ʫ 25 (41,0%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 26 (48,2%) ʜʝʚʦʯʝʢ.  

ʂʦʩʦʛʣʘʟʠʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 35 (57,4%) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 28 (51,9%) ʜʝʚʦʯʝʢ. 

ɼʝʣʘʷ ʚʳʚʦʜ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʫ ʜʝʪʝʡ 

ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤʠ ʠ ʩʚʷʟʘʥʳ ʩʦ ʩʨʦʢʘʤʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʤʘʪʝʨʠʘʣʘ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ 

ʩʝʨʜʮʘ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧ rʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʵʪʠʦʣʦʛʠʶ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ. ʆʮʝʥʢʘ ʩʦʮʠʘʣʴʥʳʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ 

ʧʦʣʦʞʝʥʠʡ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦ ʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ, ʩʧʦʩʦʙʥʦʡ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʪʁʩʷ ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠ ʁʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ. 

 

Abstract. Article is devoted to the analysis of material on the relevance of congenital heart 

defects in the Kyrgyz Republic. The main groups of factors affecting the aetiology of congenital 

heart defects have been identified. Assessment of social, medical and legal provisions that have 

developed in cardiac surgery at the present stage dictates the need for monitoring before and after 

surgical correction, which can provide an improvement in the mechanism for providing medical 

care to patients. Based on the analysis, measures are proposed to improve the quality of medical 

care for this category of patients. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʦʞʜʝʥʥʳʡ ʧʦʨʦʢ ʩʝʨʜʮʘ, ʢʘʯʝʩʪʚʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ. 

 

Keywords: congenital heart disease, quality, modern, medical care. 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʪʦʨʳʭ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʶʪ 

ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ [1].  

ʉ ʨʘʟʚʠʪʠʝʤ ʢʘʨʜʠʦʭʠʨʫʨʛʠʠ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʜʠʢʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ 

ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʫ ʙʦʣʴʥʳʭ, ʨʘʥʝʝ ʩʯʠʪʘʚʰʠʭʩʷ ʥʝʦʧʝʨʘʙʝʣʴʥʳʤʠ [2]. ʉʥʠʞʝʥʠʝ 

ʣʝʪʘʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʧʨʦʛʥʦʟʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʩ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ ʚʩʝʛʜʘ ʙʳʣʠ 
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ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʪʨʫʜʥʦ ʨʝʰʘʝʤʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʢʘʨʜʠʦʭʠʨʫʨʛʠʠ ʠ ʦʩʪʘʶʪʩʷ ʪʘʢʦʚʳʤʠ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ [3]. 

ʇʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ ʩ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ 

ʩʚʷʟʘʥʳ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʘʜʝʢʚʘʪʥʳʤ ʩʙʦʨʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʩʫʣʴʪʘʮʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ [4]. 

ʆʮʝʥʢʘ ʧʦʪʨʝʙʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʦʣʞʥʘ 

ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [5ï6]. 

ʇʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʘʩʪʦʪʘ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 

5 ʜʦ 17 ʥʘ 1000 ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʪʷʞʝʣʳʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʬʦʨʤ, ʯʘʩʪʦ ʧʨʦʪʝʢʘʶʱʠʭ ʩ ʨʘʟʚʠʪʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

[7]. 

ʉʨʝʜʠ ʜʝʪʝʡ, ʨʦʞʜʘʶʱʠʭʩʷ ʩ ʩʝʨʜʝʯʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ, 14% ʫʤʠʨʘʶʪ ʚ ʧʝʨʚʫʶ ʥʝʜʝʣʶ 

ʞʠʟʥʠ, 25% ð ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ, ʦʢʦʣʦ 40% ʥʝ ʜʦʞʠʚʘʶʪ ʜʦ 1-ʛʦ [8]. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʨʘʥʥʝʝ ʧʨʝʥʘʪʘʣʴʥʦʝ ʚʳʷʚʣʝʥʠʝ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ɺʇʉ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ, ʚ ʩʣʫʯʘʝ ʝʝ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʫʶ ʪʘʢʪʠʢʫ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʚʝʜʝʥʠʷ [9]. 

ʋʯʠʪʳʚʘʷ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʧʨʦʙʣʝʤʘ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ [10ï11].  

ʂʳʨʛʳʟʩʪʘʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʥʘ ʟʘʧʘʜʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʥʦʛʦ 

ʤʘʩʩʠʚʘ ʊʷʥʴïʐʘʥʴ. ɿʘʥʠʤʘʷ 85 ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 199 951 ʢʤ
2
 

ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʠʤʝʶʪʩʷ ʨʝʛʠʦʥʳ ʩ ʥʠʟʢʦʛʦʨʴʝʤ (ʜʦ 900ï1200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ), 

ʩʨʝʜʥʝʛʦʨʴʝʤ (ʦʪ 900ï1200 ʜʦ 2000ï2200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ) ʠ ʚʳʩʦʢʦʛʦʨʴʝʤ (ʚʳʰʝ 2000ï

2200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ).  

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʭʠʨʫʨʛʠʠ ʩʝʨʜʮʘ ʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʦʨʛʘʥʦʚ 

(ʅʀʀʍʉʠʊʆ) ʧʨʠ ʄɿ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʣʝʯʝʙʥʫʶ, ʥʘʫʯʥʫʶ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʛʦʣʦʚʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʩʪʨʘʥʳ ʧʦ 

ʧʨʦʙʣʝʤʝ çʉʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʘʷ ʭʠʨʫʨʛʠʷè [12].  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ, ʦʪʩʫʪʩʪʚʫʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ 

ʩʪʨʫʢʪʫʨʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʚ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ. ɺ 

ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʙʦʣʴʥʳʭ ʩ ʚʨʦʞʜʝʥʥʳʤʠ 

ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ ʧʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ 

ʫʯʠʪʳʚʘʝʪ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʠ ʥʝ ʜʘʝʪ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʠʭ ʦʪʜʝʣʴʥʳʭ ʚʠʜʘʭ.  

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʟʘ 2016 ʛ. ʨʦʜʠʣʦʩʴ 158 160 ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʇʨʠʤʝʥʷʷ ʫʩʨʝʜʥʝʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 10:1000, ʚ 2016 ʛ. ʨʦʜʠʣʦʩʴ ʙʦʣʝʝ 1500 ʜʝʪʝʡ ʩ ɺʇʉ.  

ɺ ʅʀʀʍʉʊʆ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʩʷ ʦʢʦʣʦ 500 ʦʧʝʨʘʮʠʡ. ɹʦʣʝʝ 1000 ʜʝʪʝʡ ʨʦʜʠʚʰʠʭʩʷ ʩ 

ɺʇʉ ʦʩʪʘʶʪʩʷ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤʠ ʠ ʥʝ ʦʙʩʣʝʜʦʚʘʥʥʳʤʠ.  

 

ɺ ʦʩʥʦʚʥʦʤ ʚʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʝ ʥʘ ʵʪʠʦʣʦʛʠʶ ɺʇʉ:  

1. ʇʝʨʚʠʯʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʭʨʦʤʦʩʦʤʥʳʝ ʘʥʦʤʘʣʠʠ);  

2. ʊʝʨʘʪʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʚʥʫʪʨʠʫʪʨʦʙʥʳʝ ʠʥʬʝʢʮʠʠ; ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʧʨʠʥʷʪʳʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ; ʢʦʥʪʘʢʪʳ ʩ ʪʦʢʩʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ; 

ʠʦʥʠʟʠʨʫʶʱʘʷ ʨʘʜʠʘʮʠʷ; ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠ ʧʦʯʚʳ ʤʫʪʘʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ; ʟʘʙʦʣʝʚʘʥʠʷ ʤʘʪʝʨʠ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʪʷʞʝʣʳʡ ʪʦʢʩʠʢʦʟ).  
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3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ. 90% ʜʝʪʝʡ ʩ ɺʇʉ ʠʤʝʶʪ ʤʫʣʴʪʠʬʘʢʪʦʨʥʫʶ ʵʪʠʦʣʦʛʠʶ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʛʦʨʴʷ ʥʘ ɺʇʉ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʣʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ. 

 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʧʝʨʚʠʯʥʦʛʦ ʜʠʘʛʥʦʟʘ ɺʇʉ ʠʩʧʦʣʴʟʫʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʦʙʦʛʘʱʝʥʠʝ ʤʘʣʦʛʦ ʢʨʫʛʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩ 

ʮʠʘʥʦʟʦʤ (ʊʄʉ, ɽɾ) ʠʣʠ ʙʝʟ ʮʠʘʥʦʟʘ (ɼʄɾʇ, ʆɸʇ), ʦʙʝʜʥʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ ʤʘʣʦʤ ʢʨʫʛʝ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩ ʮʠʘʥʦʟʦʤ (ʊʌ, ʊʄʉ+ʉʃɸ) ʠʣʠ ʙʝʟ ʮʠʘʥʦʟʘ (ʀʉʃɸ),  ʧʨʝʧʷʪʩʪʚʠʝ 

ʢʨʦʚʦʪʦʢʫ ʧʦ ʙʦʣʴʰʦʤʫ ʢʨʫʛʫ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʉɸʂ), ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ (ɼɼɸ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ 

ɺʇʉ ʫ ʜʝʪʝʡ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʪʦʯʥʳʭ 

ʜʘʥʥʳʭ ʦ ʢʦʣʠʯʝʩʪʚʝ ʜʝʪʝʡ, ʧʝʨʝʥʝʩʰʠʭ ʦʧʝʨʘʮʠʶ, ʧʦʧʘʜʘʶʱʠʭ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝ ʧʝʜʠʘʪʨʘ 

ʠʣʠ ʜʝʪʩʢʦʛʦ ʢʘʨʜʠʦʣʦʛʘ, ʢʘʢ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʪʦʨʥʦʡ ʦʧʝʨʘʮʠʠ, ʢʘʢʦʡ 

ʧʨʦʮʝʥʪ ʜʝʪʝʡ ʜʦʩʪʠʛʥʝʪ ʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ [13ï14]. 

ɿʘʥʠʤʘʷ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʩʪʨʫʢʪʫʨʝ ʚʩʝʭ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ, ɺʇʉ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʠ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, 

ʠʥʚʘʣʠʜʥʦʩʪʠ ʦʪ ɺʇʉ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʦʟʥʠʢʘʝʪ ʚʘʞʥʘʷ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, 

ʪʨʝʙʫʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʠ ʩʦʮʠʘʣʴʥʫʶ 

ʧʦʤʦʱʴ ʜʝʪʷʤïʠʥʚʘʣʠʜʘʤ [11].  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʫ ʜʝʪʝʡ ʥʝ ʚʳʟʳʚʘʝʪ 

ʥʠʢʘʢʠʭ ʩʦʤʥʝʥʠʡ, ʘ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʚʨʦʞʜʝʥʥʳʭ 

ʧʦʨʦʢʘʭ ʩʝʨʜʮʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʝʡ 

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ [11, 15].  

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩ 

ɺʇʉ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʚ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʦʡ ʠʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʣʝʯʝʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [11].  

ʂ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʧʨʦʭʦʜʷʪ ʙʝʩʩʠʤʧʪʦʤʥʦ ʠ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʚʳʷʚʠʪʴ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ. ɼʘʞʝ ʧʨʦʩʪʦ ʧʦ ʥʘʣʠʯʠʶ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʠʟʥʘʢʦʚ ʧʦʨʦʡ ʧʦʩʪʘʚʠʪʴ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. ʇʨʦʚʝʩʪʠ ʧʦʜʨʦʙʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʋɿʀ ʩʝʨʜʮʘ. ʊʘʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʯʠʪʘʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʪʦʯʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʩʧʦʩʦʙʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ 

ʩʝʨʜʮʘ [16].  

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʦʮʝʥʢʘ ʩʦʮʠʘʣʴʥʳʭ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʧʦʣʦʞʝʥʠʡ, 

ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦ ʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ, ʩʧʦʩʦʙʥʦʡ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ ʩ ɺʇʉ 

[17].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʙʦʣʴʥʳʤ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʫʶʱʝʝ: 

ïʩʢʨʠʥʠʥʛʦʚʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʧʦʤʦʱʴʶ ʋɿʀ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʜʮʘ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʨʘʩʪʦʚ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ; 
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ïʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʫʯʝʪʘ ʚʩʝʭ ʙʦʣʴʥʳʭ ʩ ʚʨʦʞʜʝʥʥʳʤʠ 

ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ; 

ïʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʘʷ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʧʦʤʦʱʴ (ʛʦʨʷʯʘʷ ʣʠʥʠʷ ʠʥʪʝʨʥʝʪïʢʦʥʩʫʣʴʪʘʮʠʡ ʜʝʪʝʡ ʩ 

ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ), ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʜʦʩʪʫʧʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ;  

ïʨʘʟʨʘʙʦʪʢʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ ʧʦ ʚʝʜʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ 

ʩʝʨʜʮʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʨʦʭʦʞʜʝʥʠʶ ʩʝʤʝʡʥʳʤʠ ʚʨʘʯʘʤʠ, 

ʧʝʜʠʘʪʨʘʤʠ, ʢʘʨʜʠʦʣʦʛʘʤʠ, ʥʘʙʣʶʜʘʶʱʠʭ ʙʦʣʴʥʳʭ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʫʨʩʦʚ ʧʦ ʢʘʨʜʠʦʣʦʛʠʠ ʥʘ ʙʘʟʝ ʅʀʀʍʉʠʊʆ [18]. 
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ʧʦʣʦʩʪʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʧʣʘʪʬʦʨʤʫ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʝʨʠʦʜ ʩ 2007 ʛ. 

ʧʦ 2017 ʛ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʘʚʪʦʨʳ ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ ʠʤʝʝʪʩʷ ʯʝʪʢʘʷ ʧʘʨʘʣʣʝʣʴ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 

ʢʣʠʥʠʢʦïʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

Abstract. The data on the analysis of the parallel clinical control (CC) and experimental 

control (EC), the data obtained on the basis of the CCI, are presented to make sure that 

the experimental data on modeling of cavity blood loss can be ótransferredô to the clinical platform. 

The work was carried out from 2007 to 2017. In conclusion, the authors conclude that there is 

a clear parallel between clinical and experimental control, which indicates the relevance of 

experimental and clinicalïlaboratory research methods. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʵʢʩʧʝʨʠʤʝʥʪ, ʢʨʦʚʦʧʦʪʝʨʷ, ʙʠʦʭʠʤʠʷ ʢʨʦʚʠ, 

ʨʝʠʥʬʫʟʠʷ. 

 

Keywords: clinical monitoring, experiment, blood loss, blood biochemistry, reinfusion. 

 

ʂʦʥʪʘʢʪ ʢʨʦʚʠ ʩ ʙʨʶʰʠʥʥʳʤ ʧʦʢʨʦʚʦʤ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʷʤʠ ʨʘʥʳ ʠʟʤʝʥʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʢʦʣʣʦʠʜʥʳʝ ʠʭ ʧʘʨʘʤʝʪʨʳ, ʥʦ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ [1ï11]. ɺ ʫʢʘʟʘʥʥʦʤ ʘʩʧʝʢʪʝ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʜʚʠʛʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʚ ʛʨʫʧʧʘʭ ʩʨʘʚʥʝʥʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ð 
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ʠʩʩʣʝʜʦʚʘʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʠʟ ʧʦʣʦʩʪʝʡ 

(ʛʨʫʜʥʦʡ, ʙʨʶʰʥʦʡ) ʜʣʷ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʠʥʬʫʟʠʠ ʢʨʦʚʠ (ʀʆ ʈʀʂ).  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʧʝʨʠʦʜ 2007ï2017 ʛʛ. ʧʨʦʚʝʜʝʥʳ ʢʣʠʥʠʢʦïʣʘʙʦʨʘʪʦʨʥʳʝ (ʂʂ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

(ʕʂ) ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʦʚʠ, 

ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ ʠ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʦʨʛʘʥʦʚ 

ʛʨʫʜʥʦʡ ʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʝʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʝʤʦʪʦʨʘʢʩʘ ʠ 

ʛʝʤʦʧʝʨʠʪʦʥʝʫʤʘ.  

ʉʦʙʨʘʥʥʘʷ ʢʨʦʚʴ ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʨʘʥʥʝʡ (2 ʯ.) ʠ ʧʦʟʜʥʝʡ (6 ʯ.) ʀʆ ʈʀʂ. ʅʘʰʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʂʂ) ʧʨʦʚʝʜʝʥʳ ʫ 92 ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʦʩʪʥʳʤʠ ʢʨʦʚʦʧʦʪʝʨʷʤʠ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 71,8% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ (n-128), ʫ ʢʦʪʦʨʳʭ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʀʆ ʈʀʂ. ʈʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʝʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʛʜʘ 

ʢʨʦʚʴ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʧʦʣʦʩʪʴ ʩʦʙʠʨʘʣʠ ʢʦʚʰʦʤ ʠ ʧʨʦʧʫʩʢʘʣʠ ʚ ʝʤʢʦʩʪʴ ʩʦ 

ʩʪʘʙʠʣʠʟʘʪʦʨʦʤ ʢʨʦʚʠ ʯʝʨʝʟ 8-ʩʣʦʡʥʫʶ ʤʘʨʣʶ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ 

ʚ ʧʝʨʚʳʝ 2 ʯ.  

ɺ ʊʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʦʢ ʠ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʢʨʦʚʠ, 

ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ.  

ɺ ʕʂ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. ʇʨʠʯʝʤ, ʯʝʤ ʜʦʣʴʰʝ ʩʨʦʢ 

ʥʘʭʦʞʜʝʥʠʷ ʢʨʦʚʠ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʪʝʤ ʥʠʞʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ.  
 

ʊʘʙʣʠʮʘ 1. 

ʇɸʈɸʃʃɽʃʀ ʂʂ ʀ ʕʂ ʇʈʆʊɽʀʅʆɻʈɸʄʄʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ʂʈʆɺʀ,  

ʀɿʃʀɺʐɽʁʉʗ ɺ ɹʈʖʐʅʋʖ ʇʆʃʆʉʊʔ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʈʆʂʆɺ 
 

ʂʦʥʪʨʦʣʴ ʇʦʢʘʟʘʪʝʣʠ ʀʩʭʦʜʥʳʝ 3 ʤʠʥ 2 ʯ 6 ʯ 

ʂʂ ɹʝʣʦʢ 69,6Ñ4,5 ð 52,4Ñ1,5* ð 

ɸʣʴʙʫʤʠʥ 66,2Ñ3,2 ð 44,2Ñ4,5* ð 

ɻʣʦʙʫʣʠʥ 41,2Ñ2,4 ð 57,1Ñ5,0* ð 

Ŭ 1 5,2Ñ0,6 ð 7,2Ñ0,1* ð 

Ŭ 2 6,7Ñ0,4 ð 3,4Ñ0,1 ð 

ɓ 8,8Ñ0,7 ð 8,6Ñ0,2 ð 

ɔ 12,6Ñ1,1 ð 13,9Ñ1,0* ð 

ʂʦʵʬ. ɸ/ɻ 1,3Ñ0,04 ð 0,7Ñ0,01* ð 

ʕʂ ɹʝʣʦʢ 69,6Ñ4,5 62,1Ñ5,2 58,2Ñ3,3*,** 50,5Ñ3,4*,** 

ɸʣʴʙʫʤʠʥ 66,2Ñ3,2 65,2Ñ4,4 48,4Ñ5,2*,** 54,1Ñ6,1 

ɻʣʦʙʫʣʠʥ 41,2Ñ2,4 48,3Ñ4,6 54,2Ñ6,1*,** 46,3Ñ5,3*,** 

Ŭ 1 5,2Ñ0,6 6,2Ñ0,4 7,7Ñ0,4*,** 8,1Ñ1,1 

Ŭ 2 6,7Ñ0,4 6,1Ñ0,3 3,9Ñ0,2 5,5Ñ0,3 

ɓ 8,8Ñ0,7 7,7Ñ0,6 8,1Ñ0,6 7,8Ñ0,4 

ɔ 12,6Ñ1,1 8,2Ñ0,8 15,3Ñ1,4*,** 18,6Ñ1,2*,** 

ʂʦʵʬ. ɸ/ɻ 1,3Ñ0,04 1,1Ñ0,03 0,8Ñ0,01*,** 1,2Ñ0,01*,** 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ; ** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ; 

*** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷ ʘʣʴʙʫʤʠʥʦʚʦʡ ʠ ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʡ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʯʝʨʝʟ 2 ʯ ʩʦʜʝʨʞʘʥʠʝ ʛʣʦʙʫʣʠʥʘ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʝ ʘʣʴʙʫʤʠʥʘ (ʢʦʵʬʬ. ɸ/ɻ ð 

0,8), ʪʦʛʜʘ ʢʘʢ ʝʱʝ ʯʝʨʝʟ 4 ʯ ʧʦʯʪʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʘʣʴʙʫʤʠʥʘ ʠ 

ʛʣʦʙʫʣʠʥʘ (ɸ/ɻ ð 1,2). ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʘʣʴʙʫʤʠʥʘ ʚ ʩʨʦʢʠ 2 ʯ ʟʘ ʩʯʝʪ Ŭ1 ʠ 

ɔ ʬʨʘʢʮʠʡ. ʅʘʤʠ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʩʫʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʦ, ʫʚʝʣʠʯʝʥʠʝ ɔ-ʛʣʦʙʫʣʠʥʦʚ, 
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ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʥʪʠʪʝʣʘ ð ʝʩʪʴ ʨʝʘʢʮʠʷ ʫʞʝ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʥʘ 

ʨʘʟʜʨʘʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʙʨʶʰʠʥʳ ʩʧʣʘʥʭʥʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʨʘʥʳ.  

ɺ ʂʂ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʪʝʥʜʝʥʮʠʷ, ʚʳʷʚʣʝʥʥʘʷ ʧʨʠ ʕʂ, ʩʦʭʨʘʥʷʝʪʩʷ. ʆʜʥʘʢʦ, 

ʛʨʘʜʠʝʥʪ ʩʥʠʞʝʥʠʷ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘʷ. ʂʦʵʬ. 

ɸ/ɻ ʩʦʩʪʘʚʣʷʝʪ 0,7Ñ0,1. 

ʂʘʢʦʚʘ ʪʝʥʜʝʥʮʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʧʣʝʚʨʘʣʴʥʫʶ 

ʧʦʣʦʩʪʴ? ɺ ʊʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʦʢ ʠ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʢʨʦʚʠ, 

ʠʟʣʠʚʰʝʡʩʷ ʚ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ.  
 

ʊʘʙʣʠʮʘ 2.  

ʇɸʈɸʃʃɽʃʀ ʂʂ ʀ ʕʂ ʇʈʆʊɽʀʅʆɻʈɸʄʄʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ʂʈʆɺʀ,  

ʀɿʃʀɺʐɽʁʉʗ ɺ ʇʃɽɺʈɸʃʔʅʋʖ ʇʆʃʆʉʊʔ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʈʆʂʆɺ 
 

ʂʦʥʪʨʦʣʴ ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ 3 ʤʠʥ 2 ʯ 6 ʯ 

ʂʂ ɹʝʣʦʢ 69,4Ñ6,6 ð 48,1Ñ2,6* ð 

ɸʣʴʙʫʤʠʥ 48,9Ñ5,5 ð 38,5Ñ3,8* ð 

ɻʣʦʙʫʣʠʥ 58,4Ñ7,4 ð 63,4Ñ5,5* ð 

Ŭ 1 6,2Ñ0,4 ð 5,8Ñ0,3 ð 

Ŭ 2 9,9Ñ0,7 ð 8,2Ñ0,2 ð 

ɓ 14,8Ñ1,1 ð 14,3Ñ0,5 ð 

ɔ 20,5Ñ1,4 ð 25,1Ñ3,3* ð 

ʂʦʵʬ. ɸ/ɻ 0,85Ñ0,001 ð 0,7Ñ0,02 ð 

ʕʂ ɹʝʣʦʢ 69,4Ñ6,6 59,2Ñ4,1* 52,3Ñ3,5* 50,0Ñ2,2* 

ɸʣʴʙʫʤʠʥ 48,9Ñ5,5 41,4Ñ3,9* 39,2Ñ4,4* 40,2Ñ3,1* 

ɻʣʦʙʫʣʠʥ 58,4Ñ7,4 59,2Ñ8,1 62,2Ñ8,8* 55,1Ñ3,6 

Ŭ 1 6,2Ñ0,4 6,1Ñ0,3 5,9Ñ0,5 4,4Ñ0,2* 

Ŭ 2 9,9Ñ0,7 8,7Ñ0,4 8,4Ñ0,5 12,5Ñ0,4* 

ɓ 14,8Ñ1,1 14,2Ñ0,8 13,2Ñ0,7 14,4Ñ1,0 

ɔ 20,5Ñ1,4 24,1Ñ1,9 26,4Ñ2,8* 20,4Ñ2,5 

ʂʦʵʬ. ɸ/ɻ 0,8Ñ0,001 0,9Ñ0,002 0,7Ñ0,01 0,9Ñ0,02 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ; ** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ; 

*** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮ r2, ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ (ʕʂ) ʚʥʫʪʨʠʛʨʫʜʥʦʡ 

ʢʨʦʚʦʧʦʪʝʨʠ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʩʥʠʞʘʝʪʩʷ. ʇʨʠʯʝʤ, ʯʝʤ ʜʦʣʴʰʝ ʩʨʦʢ ʥʘʭʦʞʜʝʥʠʷ 

ʢʨʦʚʠ ʚ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ, ʪʝʤ ʥʠʞʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ. ɸʚʪʦʨʳ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʚʝʨʩʠʠ ʦ 

ʪʦʤ, ʯʪʦ ʯʘʩʪʴ ʙʝʣʢʘ ʦʩʘʞʜʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʚʨʳ, ʯʘʩʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʶ.  

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʙʝʣʢʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʘʣʴʙʫʤʠʥʦʚʘʷ ʬʨʘʢʮʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʦʩʤʦʪʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ, ʪʦ ʠʭ ʩʥʠʞʝʥʠʝ, ʢʦʥʝʯʥʦ ʞʝ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʨʘʟʨʫʰʝʥʠʷ ʠʭ.  

ʉʦʦʪʥʦʰʝʥʠʝ ʘʣʴʙʫʤʠʥʦʚʦʡ ʠ ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʦʩʪʘʝʪʩʷ ʥʘ 

ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ. ʂʦʵʬʬʠʮʠʝʥʪʫ ɸ/ɻ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0,82Ñ0,001, ʪʦ ʝʩʪʴ ʚʦ ʚʩʝ ʩʨʦʢʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʛʣʦʙʫʣʠʥʦʚʘʷ ʬʨʘʢʮʠʷ ʙʝʣʢʘ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʡ 

ʬʨʘʢʮʠʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʳʟʚʘʥʦ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʙʫʤʠʥʘ ʚ ʢʨʦʚʠ.  

ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ Ŭ2 ʠ, ʥʘʦʙʦʨʦʪ, ʩʥʠʞʝʥʠʝ Ŭ1. ʌʘʢʪ ʫʚʝʣʠʯʝʥʠʷ 

ʛʣʦʙʫʣʠʥʦʚ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʩ ʨʝʘʢʮʠʝʡ ʠʭ ʢʘʢ ʘʥʪʠʪʝʣʘ. 

ɺ ʂʂ ʚʳʷʚʣʝʥʘ ʪʘʢʘʷ ʢʘʨʪʠʥʘ: ʚ ʩʨʦʢʠ 2 ʯ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʙʝʣʢʘ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʘʣʴʙʫʤʠʥʦʚʘʷ ʬʨʘʢʮʠʷ ʠ, ʥʘʦʙʦʨʦʪ, ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʩʥʠʞʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ɸ/ɻ.  
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʩʤʦʪʠʯʝʩʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʦʥʢʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ, ʷʚʣʷʝʪʩʷ ʙʝʣʦʢ ʠ ʝʛʦ ʬʨʘʢʮʠʠ.  

ɺ ʂʂ ʠ ʕʂ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʫʤʝʥʴʰʘʝʪʩʷ 

ʧʦʩʪʝʧʝʥʥʦ. ʇʨʠʯʝʤ, ʚ ʧʝʨʚʳʝ 2 ʯ ʛʨʘʜʠʝʥʪ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ, 

ʠʟʣʠʚʰʝʡʩʷ ʚ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ (2 ʛʨʫʧʧʘ) ʚʳʰʝ, ʯʝʤ ʪʘʢʦʚʦʝ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ 

ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ (1 ʛʨʫʧʧʘ). 

ɺ ʢʨʦʚʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʣʠʚʰʝʡʩʷ ʚ ʩʝʨʦʟʥʫʶ ʧʦʣʦʩʪʴ, ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʥʳʭ ʙʝʣʢʦʚ, ʢʘʢ ʧʨʦʩʪʳʭ, ʪʘʢ ʠ ʩʣʦʞʥʳʭ. ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʠʪʩʷ ʠ Hb. ʂʦʛʜʘ ʕʨ. 

ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʦ Hb, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʢʨʦʚʠ.  

ɺʳʰʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜʥʦʛʦ Hb ʚ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ, ʢʘʢ ʚ 

ʧʣʝʚʨʘʣʴʥʫʶ, ʪʘʢ ʠ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘ ʪʘʢʦʤ ʬʦʥʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ 

ʙʝʣʢʘ ʚ ʢʨʦʚʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʣʠʰʴ ʢʘʪʘʙʦʣʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʪʦ ʝʩʪʴ ʨʘʩʧʘʜʦʤ ʩʘʤʦʛʦ 

ʙʝʣʢʘ ʠʣʠ ʞʝ ʚʳʧʘʜʝʥʠʝʤ ʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʝʨʦʟʥʳʭ ʦʙʦʣʦʯʝʢ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ 

ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʠʟʤʝʥʷʝʪʩʷ ʣʠʰʴ ʦʪʥʦʩʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ ʛʦʚʦʨʠʪʴ ʦ ʛʠʧʦ- ʠʣʠ 

ʛʠʧʝʨʧʨʦʪʝʠʥʝʤʠʠ ʥʝ ʧʨʠʭʦʜʠʪʩʷ.  

ɺʦ 2 ʛʨʫʧʧʝ ʧʦ ʜʘʥʥʳʤ ʕʂ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʙʫʤʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʟʘʤʝʪʥʦ ʫʞʝ ʯʝʨʝʟ 3 ʤʠʥ 

ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʤʦʪʦʨʘʢʩʘ. ɿʘ ʚʝʩʴ ʦʩʪʘʣʴʥʦʡ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ 

ʘʣʴʙʫʤʠʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʪʦʛʜʘ ʢʘʢ ʚ 1 ʛʨʫʧʧʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʙʫʤʠʥʘ 

ʟʘʤʝʪʥʦ ʯʝʨʝʟ 2 ʯ, ʘ ʩʧʫʩʪʷ ʝʱʝ ʯʝʨʝʟ 4 ʯ ʧʨʠʦʙʨʝʪʘʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʤʦʪʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʕʨ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʘʣʴʙʫʤʠʥʘ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʛʨʫʜʥʫʶ ʧʦʣʦʩʪʴ, ʧʦʜʚʝʨʞʝʥʘ ʙʦʣʴʰʠʤ ʢʦʣʝʙʘʥʠʷʤ, 

ʥʝʞʝʣʠ ʯʝʤ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ.  

ɺ ʂʂ ʷʚʩʪʚʫʝʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʠ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ 

ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ ʫʤʝʨʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʯʝʨʝʟ 2 ʯ. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʡ ʬʨʘʢʮʠʠ ʧʦʯʪʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʢ ʢʦʥʮʫ ʩʨʦʢʘ 

ʥʘʙʣʶʜʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ ʩʦʜʝʨʞʘʥʠʝ ʛʣʦʙʫʣʠʥʦʚʦʡ 

ʬʨʘʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʦʢʠ ð ʯʝʨʝʟ 3 ʤʠʥ ʠ ʯʝʨʝʟ 2 ʯ, ʧʦʩʪʝʧʝʥʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ 

ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʯʝʨʝʟ 6 ʯ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ 2 ʛʨʫʧʧʝ ʙʦʣʝʝ ʟʘʤʝʪʥʘ ʨʝʘʢʮʠʷ ʢʨʦʚʠ, ʚʢʣʶʯʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʨ., ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1-ʡ ʛʨʫʧʧʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʠʟ 

ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʩʪʨʝʩʩ-ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʳ, ʯʝʤ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ.  

ɺ ʊʘʙʣʠʮʝ 3. ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʨʷʜʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ 

ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʥʝʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʠʣʠʨʫʙʠʥʘ ʦʩʪʘʝʪʩʷ ʧʦʯʪʠ ʥʘ 

ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʚ ʧʝʨʚʳʝ 6 ʯ. ɺ ʕʂ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʤʦʣʠʟʠʨʦʚʘʥʥʘʷ ʘʫʪʦʢʨʦʚʴ ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʯʨʝʟʤʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʣʠʨʫʙʠʥʘ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮ r3, ʚ ʕʂ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʘʜʘ ʬʦʨʤʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ ʚ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʥʘʩʪʫʧʘʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʠʦʥʦʚ ʂ+ (ʜʦ 6 ʤʛ%), ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ N (ʜʦ 28,2 ʤʛ%) ʠ ʤʦʯʝʚʠʥʳ (ʜʦ 

10,0ï12,6 ʤʛ%).  

ɺʦʟʤʦʞʥʦ, ʥʘʯʘʚʰʠʡʩʷ ʨʘʩʧʘʜ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʙʝʣʢʦʚ ʢʨʦʚʠ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʘ 

ʫʪʠʣʠʟʘʮʠʷ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʀʪʘʢ, ʠʤʝʝʪ ʤʝʩʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ K
+
, N
++
 ʠ ʤʦʯʝʚʠʥʳ.  

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʨʘʩʧʘʜʘ 

ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʙʝʣʢʦʚ ʢʨʦʚʠ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʘʤʠ ʤʦʛʫʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ 
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ʜʘʣʴʥʝʡʰʠʡ ʧʨʦʮʝʩʩ ʨʘʩʧʘʜʘ. ʀ ʵʪʫ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʣʝʜʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʦʮʝʥʢʝ ʧʨʠʛʦʜʥʦʩʪʠ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʜʣʷ ʮʝʣʝʡ ʀʆ ʈʀʂ.  
 

ʊʘʙʣʠʮʘ 3.  

ʇɸʈɸʃʃɽʃʀ ʂʂ ʀ ʕʂ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʂʈʆɺʀ,  

ʀɿʃʀɺʐɽʁʉʗ ɺ ɹʈʖʐʅʋʖ ʇʆʃʆʉʊʔ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʈʆʂʆɺ 
 

ʂʦʥʪʨʦʣʴ ʇʦʢʘʟʘʪʝʣʠ ʀʩʭʦʜʥʳʝ 3 ʤʠʥ 2 ʯ 6 ʯ 

ʂʂ ɹʠʣʠʨʫʙʠʥ 7,2Ñ0,4 ð 12,6Ñ0,9 ð 

ʆʩʪʘʪ. N 22,6Ñ2,12 ð 32,5Ñ4,0* ð 

ʄʦʯʝʚʠʥʘ 8,4Ñ1,2 ð 22,7Ñ3,1* ð 

Na
+
 142Ñ8,2 ð 141Ñ2,2 ð 

K
+
 4,6Ñ0,3 ð 4,9Ñ0,5* ð 

ʕʂ ɹʠʣʠʨʫʙʠʥ 7,2Ñ0,4 6,9Ñ0,3 7,1Ñ0,5 5,4Ñ0,3 

ʆʩʪʘʪ. N 22,6Ñ2,12 25,3Ñ2,03 28,7Ñ3,4*,** 28,2Ñ4,8*,** 

ʄʦʯʝʚʠʥʘ 8,4Ñ1,2 9,3Ñ1,0 12,6Ñ1,2*,** 10,4Ñ1,3*,** 

Na
+
 142Ñ8,2 144Ñ6,6 138Ñ4,5 140Ñ3,6 

K
+
 4,6Ñ0,3 4,9Ñ0,4 5,3Ñ0,5*,** 5,9Ñ0,4*,** 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ; ** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ; 

*** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ. 

 

ɺ ʂʂ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 2-ʭ ʯʘʩʦʚʳʡ ʩʨʦʢ ʠʤʝʝʪ ʤʝʩʪʦ ʩʠʥʭʨʦʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʣʠʨʫʙʠʥʘ, ʦʩʪʘʪʦʯʥʦʛʦ N ʠ ʤʦʯʝʚʠʥʳ. ʂʦʥʮʝʥʪʨʘʮʠʷ Na
++
 ʪʘʢʞʝ ʨʘʩʪʝʪ, ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ K
+
 ʧʨʠʦʙʨʝʪʘʝʪ ʪʝʥʜʝʥʮʠ ʁʢ ʩʥʠʞʝʥʠʶ.  

ɺ ʊʘʙʣʠʮʝ 4 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʨʷʜʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ 

ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʡ ʪʘʙʣʠʮʳ, ʚ ʕʂ ʩʦʜʝʨʞʘʥʠʝ ʙʠʣʠʨʫʙʠʥʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʢ 6 ʯ ʥʘʙʣʶʜʝʥʠʷ.  

 
 

ʊʘʙʣʠʮʘ 4.  

ʇɸʈɸʃʃɽʃʀ ʂʂ ʀ ʕʂ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʂʈʆɺʀ,  

ʀɿʃʀɺʐɽʁʉʗ ɺ ʇʃɽɺʈɸʃʔʅʋʖ ʇʆʃʆʉʊʔ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʉʈʆʂʆɺ 
 

ʂʦʥʪʨʦʣʴ ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ 3 ʤʠʥ 2 ʯ 6 ʯ 

ʂʂ ɹʠʣʠʨʫʙʠʥ ð ð 5,6Ñ0,8 ð 

ʆʩʪʘʪ. N ð ð 38,5Ñ6,1*,** ð 

ʄʦʯʝʚʠʥʘ ð ð 18,1Ñ1,2*,** ð 

Na
+
 ð ð 141,1Ñ8,6*,** ð 

K
+
 ð ð 4,9Ñ0,3 ð 

ʕʂ ɹʠʣʠʨʫʙʠʥ 5,3Ñ0,5 5,2Ñ0,3 5,1Ñ0,6 6,8Ñ0,5 

ʆʩʪʘʪ. N 26,6Ñ8,8 31,4Ñ9,2* 36,3Ñ8,4*,** 42,5Ñ6,9 

ʄʦʯʝʚʠʥʘ 7,7Ñ1,1 8,2Ñ0,9* 12,4Ñ0,8*,** 15,3Ñ1,2*,** 

Na
+
 142,2Ñ4,8 144,5Ñ3,8 140,2Ñ8,4*,** 138,5Ñ6,6 

K
+
 5,0Ñ0,4 5,1Ñ0,3* 5,3Ñ0,2 5,5Ñ0,5*,** 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ; ** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ; 

*** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʨʦʢʦʤ. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʪʘʢʫʶ ʪʝʥʜʝʥʮʠʶ: ʦʩʪʘʪʦʯʥʳʡ N ʠ ʤʦʯʝʚʠʥʘ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ K+ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʩ ʪʝʤ, ʯʪʦ ʦʪʤʝʯʘʣʦʩʴ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ 

ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ, ʪʦ ʟʜʝʩʴ ʛʨʘʜʠʝʥʪ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʥʘ 10ï20% ʚʳʰʝ.  

ʂʂ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʙʠʣʠʨʫʙʠʥʘ, ʦʩʪʘʪʦʯʥʦʛʦ N ʠ ʤʦʯʝʚʠʥʳ 

ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠʯʝʤ, ʦʧʷʪʴ ʪʘʢʞʝ ʛʨʘʜʠʝʥʪ ʥʘʨʘʩʪʘʥʠʷ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʘʢʞʝ 
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ʚʳʰʝ, ʯʝʤ ʚ ʵʪʦʪ ʩʨʦʢ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠ ʘʥʝʩʪʝʟʠʦʣʦʛʦïʨʝʘʥʠʤʘʮʠʦʥʥʦʡ ʪʘʢʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʀʆ ʈʀʂ. 

ʀʪʘʢ, ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʦʩʪʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʠʩʭʦʜʥʦʛʦ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʚʳʝ 2 ʯ ʩ ʤʦʤʝʥʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚʥʫʪʨʠʧʦʣʦʩʪʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʯʝʨʝʟ 6 ʯ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ 

ʧʦʣʦʩʪʴ (1 ʛʨʫʧʧʘ) ʩʦʜʝʨʞʘʥʠʝ ʙʠʣʠʨʫʙʠʥʘ ʩʥʠʞʘʝʪʩʷ ʠ, ʥʘʦʙʦʨʦʪ, ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ 

ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ (2 ʛʨʫʧʧʘ) ð ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʅʘʜʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʥʘʩʪʫʧʘʝʪ ʵʣʠʤʠʥʘʮʠʷ ʙʠʣʠʨʫʙʠʥʳ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʧʣʝʚʨʘʣʴʥʦʡ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʇʦ ʩʫʪʠ, ʵʣʠʤʠʥʘʮʠʷ ʵʪʦʛʦ ʧʠʛʤʝʥʪʘ ʚ ʩʝʨʦʟʥʦʡ ʧʦʣʦʩʪʠ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʯʪʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʀʆ ʈʀʂ.  

ʂʨʦʤʝ ʪʦʛʦ, ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʦʛʦ Hb ʥʝ 

ʥʘʩʪʫʧʘʝʪ, ʪʘʢ ʢʘʢ ʙʠʣʠʨʫʙʠʥ ð ɻ ʪʦ ʨʝʟʫʣʴʪʘʪ ʦʢʠʩʣʝʥʠʷ ʠ ʨʘʩʧʘʜʘ ʕʨ. ʚ ʨʝʪʠʢʫʣʦ-

ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʠʢʨʦʩʦʤʘʣʴʥʦʛʦ ʬʝʨʤʝʥʪʘ ʛʝʤʦʢʩʠʛʝʥʘʟʳ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʨʦʚʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʦ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʧʨʠ ʨʘʩʧʘʜʝ ʙʝʣʢʘ, ʕʨ. ʠ Hb ʜʦʣʞʥʳ ʥʘʨʘʩʪʘʪʴ.  

ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʘʟʦʪʘ ʚ ʢʨʦʚʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʇʨʠʯʝʤ, ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ ʪʝʤʧʦʤ, ʯʝʤ ʚ ʢʨʦʚʠ, 

ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ. ɹʦʣʝʝ ʪʦʛʦ, ʥʘʯʠʥʘʷ ʩ 2-ʯʘʩʦʚʦʛʦ ʩʨʦʢʘ ʜʦ ʢʦʥʮʘ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ N ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʜʷ ʧʦ ʥʘʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʪʘʪʦʯʥʦʛʦ N ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ 

ʬʘʢʪ ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʩʧʘʜʘ ʕʨ., Hb, ʙʝʣʢʦʚ ʚ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ. ʇʨʠʯʝʤ, ʚ ʧʣʝʚʨʘʣʴʥʦʡ 

ʧʦʣʦʩʪʠ ʩʦʟʜʘʶʪʩʷ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʪʘʢʦʤʫ ʧʨʦʮʝʩʩʫ.  

ʇʨʠ ʨʘʩʧʘʜʝ ʕʨ., Hb, ʙʝʣʢʦʚ ʚ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʤʦʯʝʚʠʥʳ, ʪʦ ʝʩʪʴ ʨʝʯʴ ʦʧʷʪʴ ʪʘʢʞʝ ʥʝ ʠʜʝʪ ʦ ʩʠʥʪʝʟʝ ʤʦʯʝʚʠʥʳ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʯʝʥʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʩʝʨʦʟʥʳʝ ʧʦʣʦʩʪʠ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ. ʇʨʠʯʝʤ, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʪʝʤʧ 

ʧʦʚʳʰʝʥʠʷ, ʚ ʧʝʨʚʦʡ ʞʝ ʛʨʫʧʧʝ ʯʝʨʝʟ 6 ʯ ʩ ʤʦʤʝʥʪʘ ʩʢʦʧʣʝʥʠʷ ʢʨʦʚʠ ʩʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʙʨʘʪʥʫʶ ʪʝʥʜʝʥʮʠʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʨʶʰʥʘʷ ʧʦʣʦʩʪʴ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʵʢʩʪʨʘʨʝʥʘʣʴʥʳʭ 

ʧʫʪʝʡ ʚʳʚʝʜʝʥʠʷ ʤʦʯʝʚʠʥʳ ʠʟ ʦʨʛʘʥʠʟʤʘ, ʪʦʛʜʘ ʢʘʢ ʧʣʝʚʨʘʣʴʥʘʷ ʦʙʦʣʦʯʢʘ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ ʥʝ 

ʦʙʣʘʜʘʝʪ ʠʣʠ ʦʙʣʘʜʘʝʪ ʩʣʘʙʦʡ ʨʝʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

Na
++
 ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʝʤʫ ʘʥʠʦʥʳ ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʩʤʦʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʣʘʟʤʳ, ʘ ʧʦʪʦʤʫ ʠʟʤʝʥʝʥʠʷ ʦʩʤʦʪʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʣʘʟʤʳ ʠ 

ʩʦʜʝʨʞʘʥʠʝ Na
++
 ʧʦʯʪʠ ʚʩʝʛʜʘ ʧʘʨʘʣʣʝʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ Na
++
 ʙʫʜʫʯʠ ʠʩʭʦʜʥʦ ʧʦʚʳʰʝʥʥʳʤ 

ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ʇʨʠʯʝʤ, ʚʦ 2 ʛʨʫʧʧʝ ʵʪʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ, ʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʧʣʦʪʴ ʜʦ 

ʢʦʥʮʘ ʩʨʦʢʘ ʥʘʙʣʶʜʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʚ 1 ʛʨʫʧʧʝ ʨʝʟʢʦ ʩʥʠʟʠʚʰʝʡʩʷ (>3 ʨʘʟʘ) ʧʨʠʦʙʨʝʪʘʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢ 6 ʯ ʩʨʦʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʤʦʪʠʯʝʩʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʣʘʟʤʳ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ 

ʧʦʣʦʩʪʴ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʯʝʤ ʝʝ ʟʥʘʯʝʥʠʝ ʚ ʢʨʦʚʠ, 

ʠʟʣʠʚʰʝʡʩʷ ʚ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ. ʕʪʦʪ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʨʝʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʨʶʰʠʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

K
+
, ʚ ʦʪʣʠʯʠʝ ʦʪ Na

++
 ð ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʵʣʝʤʝʥʪ. ɺ ʕʨ. ʚ 20ï25 ʨʘʟ 

ʙʦʣʴʰʝ K
+
, ʯʝʤ ʚ ʧʣʘʟʤʝ. K

+
 ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʕʨ. ʚʳʭʦʜʠʪ ʚ ʧʣʘʟʤʫ ʠ ʤʦʞʝʪ ʙʳʪʴ, ʚ ʢʘʢʦʡ-ʪʦ 

ʤʝʨʝ ʩʣʫʞʠʪʴ ʤʝʨʠʣʦʤ ʩʪʝʧʝʥʠ ʛʝʤʦʣʠʟʘ ʢʨʦʚʠ.  
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ K
+
 ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʤʧ ʥʘʢʦʧʣʝʥʠʷ K
+
 ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ (1-ʷ ʛʨʫʧʧʘ) 

ʙʦʣʝʝ ʟʘʤʝʪʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʘʢʦʚʦʡ ʚ ʢʨʦʚʠ, ʠʟʣʠʚʰʝʡʩʷ ʚ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ (2-ʷ 

ʛʨʫʧʧʘ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ K
+
 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʨʘʟʨʫʰʝʥʠʠ ʕʨ. ʠ ʚʳʭʦʜʝ K
+
 ʚ ʧʣʘʟʤʫ. ʇʦ ʜʘʥʥʳʤ ʕʂ ʢ 6 ʯ ʩ ʤʦʤʝʥʪʘ 

ʧʦʣʦʩʪʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷ K
+
 ʜʦʩʪʠʛʘʝʪ ʢʨʠʪʠʯʝʩʢʠʭ ʮʠʬʨ, ʯʪʦ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʧʨʠʛʦʜʥʦʩʪʠ ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʢ ʀʆ ʈʀʂ.  

ʂʂʀ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʝʝʪʩʷ ʯʝʪʢʘʷ ʧʘʨʘʣʣʝʣʴ ʂʂ ʠ ʕʂ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʂ ʢʦʥʮʫ 6 ʯ ʩ ʤʦʤʝʥʪʘ ʩʢʦʧʣʝʥʠʷ ʢʨʦʚʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʚ 

ʠʟʣʠʚʰʝʡʩʷ ʢʨʦʚʠ ʥʘʩʪʫʧʘʶʪ ʜʦʚʦʣʴʥʦ ʚʳʨʘʞʝʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʜʚʠʛʠ, ʢʦʪʦʨʳʭ ʥʝ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʙʨʘʪʥʦʤ ʧʝʨʝʣʠʚʘʥʠʠ ʥʝʣʴʟʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʩʨʦʢʠ 2 ʯ ʥʘʰʠ ʜʘʥʥʳʝ ʂʂʀ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʫʪʚʝʨʞʜʝʥʠʷʤʠ ʨʷʜʘ ʘʚʪʦʨʦʚ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʢʨʦʚʠ, ʩʦʙʠʨʘʝʤʦʡ ʚʦ ʚʨʝʤʷ 

ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜʫ ʚʥʫʪʨʝʥʥʠʭ ʢʨʦʚʦʪʝʯʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʜʚʠʛʠ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʠʥʬʫʟʠʦʥʥʦïʪʨʘʥʩʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʧʨʦʩʚʝʪʥʳʭ 

ʢʨʦʚʦʧʦʪʝʨʷʭ ʫ ʙʦʣʴʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ. 

ɺʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʥʳʭ ʚʠʜʦʚ ʣʝʯʝʥʠʷ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʫ ʙʦʣʴʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʣʦ ʧʨʦʬʫʟʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ ʠ ʦʩʪʨʘʷ ʢʨʦʚʦʧʦʪʝʨʷ III ʩʪʝʧʝʥʠ ʠ 

ʢʦʪʦʨʳʤ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʧʝʨʘʮʠʷ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʩʦʛʣʘʩʥʦ ʘʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʪʘʢʪʠʢʠ, ʰʘʥʩʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʦʧʝʨʘʮʠʠ ʚʦʟʨʘʩʪʘʣʠ ʥʘ 60%. ʋʨʦʚʝʥʴ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʚ ʩʣʫʯʘʝ ʦʪʩʨʦʯʢʠ ʦʧʝʨʘʮʠʠ (ʚʳʞʠʜʘʪʝʣʴʥʘʷ 

ʪʘʢʪʠʢʘ) ʚʦʟʨʘʩʪʘʣ ʥʘ 15%. 

 

Abstract. The paper presents data on the evaluation of the effectiveness of intraoperative 

infusionïtransfusion therapy for critical luminal blood loss in patients. The data on the clinical 

picture of a number of patients were used. A comparative analysis of different types of treatment 

was performed. In conclusion, it is concluded that patients who had profuse bleeding and acute 

haemorrhage of the III degree and who performed the operation in the early stages, according to 

active surgical tactics, the chances of a favorable outcome of the operation increased by 60%. 

The risk level of an adverse outcome in case of delayed surgery (expectant management) increased 

by 15%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʨʘʧʠʷ, ʦʧʝʨʘʮʠʷ, ʢʨʦʚʦʧʦʪʝʨʷ, ʭʠʨʫʨʛʠʷ, ʢʨʦʚʦʪʝʯʝʥʠʝ. 

 

Keywords: therapy, surgery, blood loss, surgery, bleeding. 
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ɺ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʫ 172 ʧʘʮʠʝʥʪʦʚ 

ʩ ʗɹ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʦʡ ʢʨʦʚʦʪʝʯʝʥʠʝʤ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʜʚʘ ʚʠʜʘ ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ:  

1. ɸʢʪʠʚʥʘʷ;  

2. ɸʢʪʠʚʥʦïʚʳʞʠʜʘʪʝʣʴʥʘʷ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʘ ɼʄ, ʚʳʜʝʣʠ ʜʚʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ: 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ð ʧʘʮʠʝʥʪʳ ʩ ʗɹ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʘ 

ʧʨʝʜʧʨʠʥʷʪʘ ʘʢʪʠʚʥʘʷ ʪʘʢʪʠʢʘ; 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ð ʧʘʮʠʝʥʪʳ ʩ ʗɹ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ, ʫ ʢʦʪʦʨʳʭ 

ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʘʢʪʠʚʥʦïʚʳʞʠʜʘʪʝʣʴʥʘʷ ʪʘʢʪʠʢʘ.  

ʂʘʞʜʫʶ ʛʨʫʧʧʫ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʢʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʝʯʝʥʠʷ 

(ʌʘʢʪʦʨ ˉ1) ʠ ʪʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ (ʌʘʢʪʦʨ ˉ2), ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʛʨʫʧʧʳ:  

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ˉ1 ð ʧʘʮʠʝʥʪʳ ʩ ʗɹ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ, ʫ ʢʦʪʦʨʳʭ 

ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʘʢʪʠʚʥʘʷ ʪʘʢʪʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʘʢʦʤ ʘʨʛʫʤʝʥʪʝ, ʢʘʢ ʩʢʦʨʦʩʪʴ 

ʢʨʦʚʦʪʝʯʝʥʠʷ (ʌʘʢʪʦʨ ˉ1); 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ˉ2 ð ʧʘʮʠʝʥʪʳ ʩ ʗɹ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ, ʫ ʢʦʪʦʨʳʭ 

ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʘʢʪʠʚʥʘʷ ʪʘʢʪʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʨʫʛʦʤ ʘʨʛʫʤʝʥʪʝ, ʢʘʢ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ 

ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ (ʌʘʢʪʦʨ ˉ2). 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ1 ð ʧʘʮʠʝʥʪʳ ʩ ʗɹ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ, ʫ 

ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʘʢʪʠʚʥʦïʚʳʞʠʜʘʪʝʣʴʥʘʷ ʪʘʢʪʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʘʢʦʤ ʘʨʛʫʤʝʥʪʝ, 

ʢʘʢ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʝʯʝʥʠʷ (ʌʘʢʪʦʨ ˉ1); 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ2 ð ʧʘʮʠʝʥʪʳ ʩ ʗɹ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ, ʫ 

ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʚʳʞʠʜʘʪʝʣʴʥʘʷ ʪʘʢʪʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʨʫʛʦʤ ʘʨʛʫʤʝʥʪʝ, ʢʘʢ 

ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ (ʌʘʢʪʦʨ ˉ2). 

ʆʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ˉ1 ʩʦʩʪʘʚʠʣʠ 28 ʧʘʮʠʝʥʪʦʚ, ʘ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ˉ1 ð 44 

ʧʘʮʠʝʥʪʘ. ɺ ʮʝʣʦʤ ʨʝʯʴ ʠʜʝʪ ʦ 72 ʧʘʮʠʝʥʪʘʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 41,8% ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʙʦʣʴʥʳʭ ʩ ʗɹ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʦʡ ʢʨʦʚʦʪʝʯʝʥʠʝʤ (n = 172). ʋ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ 

ʛʣʘʚʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚʳʙʦʨʘ ʘʢʪʠʚʥʦʡ, ʪʘʢ ʠ ʘʢʪʠʚʥʦ-ʚʳʞʠʜʘʪʝʣʴʥʦʡ ʪʘʢʪʠʢʠ ʷʚʣʷʣʘʩʴ 

ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʝʯʝʥʠʷ (ʌʘʢʪʦʨ ˉ1).  

ʄʫʞʯʠʥ ʙʳʣʦ 64 (88,9%), ʞʝʥʱʠʥ ð 8 (11,1%). ɹʦʣʴʥʳʝ ʚ ʚʦʟʨʘʩʪʝ <45 ʣʝʪ ʩʦʩʪʘʚʠʣʠ 

22 (31%), ʚ ʚʦʟʨʘʩʪʝ 45ï59 ʣʝʪ ð 19 (26%). ʃʠʮʘ >60 ʣʝʪ ʩʦʩʪʘʚʠʣʠ 31 (43%) ʙʦʣʴʥʳʭ.  

ʋ 57(79%) ʧʘʮʠʝʥʪʦʚ ʷʟʚʝʥʥʳʡ ʩʪʘʞ ʩʦʩʪʘʚʠʣ >10 ʣʝʪ. ʀʤʝʥʥʦ ʫ ʥʠʭ ʥʘʙʣʶʜʘʣʠʩʴ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʠ ʦʩʣʦʞʥʝʥʠʷ. ʋ 7(10%) ʧʘʮʠʝʥʪʦʚ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʷʟʚʝʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʩʦʩʪʘʚʣʷʣ 1ï3 ʛʦʜʘ, ʘ ʫ 8 (11%) ð 4ï10 ʣʝʪ.  

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ˉ1 

ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ˉ1 ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮ r1, ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ˉ1 ʚʢʣʶʯʘʝʪ 28 (39%) ʧʘʮʠʝʥʪʦʚ, ʩʦʩʪʦʷʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʠ ʵʢʩʪʨʝʥʥʦʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʨʘʩʮʝʥʠʚʘʣʦʩʴ ʭʠʨʫʨʛʘʤʠ ʠ ʘʥʝʩʪʝʟʠʦʣʦʛʘʤʠï

ʨʝʘʥʠʤʘʪʦʣʦʛʘʤʠ, ʢʘʢ ʪʷʞʝʣʦʝ (ʫ 18) ʠ ʢʨʘʡʥʝ ʪʷʞʝʣʦʝ (ʫ 10). ɺʩʝ ʙʦʣʴʥʳʝ ʙʳʣʠ 

ʦʧʝʨʠʨʦʚʘʥʳ ʚ ʧʝʨʚʳʝ 2 ʯ ʩ ʤʦʤʝʥʪʘ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʩʣʦʞʥʝʥʠʷ ʚ ʚʠʜʝ ʦʩʪʨʦʛʦ 

ʷʟʚʝʥʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ.  

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʙʦʣʴʥʳʝ ʧʦʩʪʫʧʠʣʠ ʥʘ ʦʧʝʨʘʮʠʶ ʧʦ ʤʘʨʰʨʫʪʫ 

ˉ1 (ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ­ ʦʧʝʨʘʮʠʦʥʥʘʷ), ʪʦ ʝʩʪʴ ʩʨʘʟʫ ʠʟ ʧʨʠʝʤʥʦʛʦ ʧʦʢʦʷ ʚ 

ʦʧʝʨʘʮʠʦʥʥʫʶ, ʤʠʥʫʷ ʆɸʈ. ʋ 25 ʠʟ 28 ʙʦʣʴʥʳʭ ʠʤʝʣʦ ʤʝʩʪʦ ʧʨʦʬʫʟʥʦʝ ʧʨʦʩʚʝʪʥʦʝ 

ʢʨʦʚʦʪʝʯʝʥʠʝ ʠ ʦʩʪʨʘʷ ʢʨʦʚʦʧʦʪʝʨʷ III ʩʪ.  
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ʊʘʙʣʠʮʘ 1.  

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆʉʅʆɺʅʆʁ ɻʈʋʇʇʓ ˉ1 

ʀ ʂʆʅʊʈʆʃʔʅʆʁ ɻʈʋʇʇ ˉ1 

 

ʇʦʢʘʟʘʪʝʣʠ ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ˉ1 (n=28) ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ1 (n=44) 

ʘʙʩ. % ʘʙʩ. % 

ʉʨʦʢʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʩ ʤʦʤʝʥʪʘ ʢʨʦʚʦʪʝʯʝʥʠʷ: 

<1 ʯ 2 7,1 ð ð 

1ï3 ʯ 26 92,8 ð ð 

4ï6 ʯ ð ð 17 38,6 

>6 ʯ ð ð 27 61,4 

ʊʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ: 

ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ð ð 4 9,1 

ʪʷʞʝʣʦʝ 18 64,3 22 50 

ʢʨʘʡʥʝ ʪʷʞʝʣʦʝ 10 35,7 18 40,9 

ʗʟʚʝʥʥʳʡ ʩʪʘʞ ʧʘʮʠʝʥʪʘ: 

1ï3 ʣʝʪ 1 3,5 4 9,1 

4ï9 ʣʝʪ 9 32,1 19 43,2 

>10 ʣʝʪ 18 64,3 21 47,7 

ɺʝʣʠʯʠʥʘ ʢʨʦʚʦʧʦʪʝʨʠ: 

I ʩʪ. ð ð 1 2,3 

II ʩʪ. 3 10,7 12 27,3 

III ʩʪ. 25 89,3 31 70,4 

ʉʨʦʢʠ ʦʧʝʨʘʮʠʠ: 

1ï2 ʯ 28 100 ð ð 

3ï5 ʯ ð ð 12 27,3 

>5 ʯ ð ð 32 72,7 

ʍʘʨʘʢʪʝʨ ʦʧʝʨʘʮʠʠ: 

ʧʘʣʣʠʘʪʠʚʥʘʷ 12 42,8 14 31,8 

ʨʘʜʠʢʘʣʴʥʘʷ 16 57,2 30 68,2 

ʏʘʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ: 

ʨʘʥʥʠʝ 4 14,3 7 15,9 

ʧʦʟʜʥʠʝ 6 21,4 12 27,3 

ʏʘʩʪʦʪʘ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ: 2 7,1 1 2,3 

ʈʝʟʫʣʴʪʘʪʳ: 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ 1 3,5 1 2,3 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ 18 64,3 24 54,5 

ʭʦʨʦʰʠʝ 5 17,8 17 38,6 

ʦʪʣʠʯʥʳʝ 4 14,3 4 9,1 

 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʫʩʣʦʚʠʡ ʠ ʚʨʝʤʝʥʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʌʕɻɼʉ ʫ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʫ ʥʠʭ ʠʩʪʦʯʥʠʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ ʥʝ ʙʳʣʦ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʘʥʠʤʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʩʪʦʣʝ.  

ɸʥʝʩʪʝʟʠʦʣʦʛʦïʨʝʘʥʠʤʘʮʠʦʥʥʘʷ ʪʘʢʪʠʢʘ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʇʨʝʞʜʝ ʚʩʝʛʦ, ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ð ʏʉʉ, ɸɼ, ʏɼ, ʫʨʦʚʝʥʴ ʩʦʟʥʘʥʠʷ. ʅʘ ʠʭ ʦʩʥʦʚʝ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʢʨʦʚʦʧʦʪʝʨʠ ʠ ʝʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʦʙʲʝʤ. ʇʘʮʠʝʥʪʘ ʩʨʘʟʫ ʞʝ 

ʠʥʪʫʙʠʨʦʚʘʣʠ, ʥʘʣʘʞʠʚʘʣʠ ʀɺʃ, ʚʩʪʘʚʣʷʣʠ ʠʥʪʨʘʥʘʟʘʣʴʥʳʡ ʢʘʪʝʪʝʨ, ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʢʘʪʝʪʝʨʠʟʘʮʠʶ ʧʦʜʢʣʶʯʠʯʥʦʡ ʠ ʢʫʙʠʪʘʣʴʥʦʡ ʚʝʥ, ʘ ʪʘʢʞʝ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ.  

ʉʨʘʟʫ ʞʝ ʙʨʘʣʠ ʢʨʦʚʴ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʨʫʧʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʦʙʱʠʡ ʘʥʘʣʠʟ (Hb, 

Ht, ʕʨ., ʪʨʦʤʙʦʮʠʪʳ), ʘ ʪʘʢʞʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʢʨʝʘʪʠʥʠʥ, K
+
, Na

++
, 
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ʭʣʦʨʠʜʳ, ʂʆʉ, ʦʙʱʠʡ ʙʝʣʦʢ ʠ ʜʨ.). ʊʫʪ ʞʝ ʙʨʘʣʠ ʧʦʨʮʠʶ ʢʨʦʚʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ (ʧʨʦʪʨʦʤʙʠʥ, ʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ, ʬʠʙʨʠʥʦʛʝʥ, ʚʨʝʤʷ ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʜʨ.). 

ɺ ʢʣʠʥʠʢʝ ʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʘʷ ʪʘʢʪʠʢʘ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʙʨʠʛʘʜʳ. 

ʍʠʨʫʨʛʠ, ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʥʘʨʢʦʟ, ʥʘʯʠʥʘʣʠ ʚʝʨʭʥʝʩʨʝʜʠʥʥʫʶ ʣʘʧʘʨʦʪʦʤʠʶ. 

ʇʦʩʣʝ ʫʪʦʯʥʝʥʠʷ ʣʦʢʘʣʠʟʘʮʠʠ ʷʟʚʳ ʩ ʮʝʣʴʶ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʛʝʤʦʩʪʘʟʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ,ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʜʫʦʜʝʥʦʪʦʤʠʷ ʩ ʧʨʦʰʠʚʘʥʠʝʤ ʷʟʚʳ ʠ ʦʩʪʘʥʦʚʢʦʡ ʧʨʦʬʫʟʥʦʛʦ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʥʝʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʭʠʨʫʨʛʠ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚʳʞʠʜʘʣʠ, ʯʪʦʙʳ ʘʥʝʩʪʝʟʠʦʣʦʛʠ-

ʨʝʘʥʠʤʘʪʦʣʦʛʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠ ʛʝʤʦʜʠʥʘʤʠʢʫ.  

ʉʪʘʙʠʣʠʟʘʮʠʶ ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʛʝʤʦʩʪʘʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ ʥʘʯʠʥʘʣʠ ʩ ʧʝʨʝʣʠʚʘʥʠʝʤ 

ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ (ʧʦʣʠʛʣʶʢʠʥ, ʧʨʝʧʘʨʘʪʳ ʛʠʜʨʦʢʩʠʵʪʠʣʠʨʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ), ʥʦ ʢʘʢ 

ʪʦʣʴʢʦ ʨʘʟʤʦʨʦʞʝʥʘ ʧʣʘʟʤʘ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 30ï40 ʤʠʥ ʚʣʠʚʘʣʠ 1000 ʤʣ ʉɿʇ. ɼʘʣʝʝ 

ʧʝʨʝʣʠʚʘʣʠ ʨ-ʨʳ ʢʨʠʩʪʘʣʣʦʠʜʦʚ ʚ ʦʙʲʝʤʝ 1000ï2000 ʤʣ ʜʦ ʧʦʚʳʰʝʥʠʷ ɸɼ ʥʝ ʥʠʞʝ ʫʨʦʚʥʷ 

110/70ï100/60 ʤʤ ʨʪ. ʩʪ. 

ʇʦʩʣʝ ʥʝʢʦʪʦʨʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʝʤʦʜʠʥʘʤʠʢʠ ʩ ʩʘʥʢʮʠʠ ʘʥʝʩʪʝʟʠʦʣʦʛʘïʨʝʘʥʠʤʘʪʦʣʦʛʘ, 

ʭʠʨʫʨʛʠ ʧʨʦʜʦʣʞʘʣʠ ʥʘʯʘʪʫʶ ʦʧʝʨʘʮʠʶ. ɺʳʧʦʣʥʷʣʠ ʧʦʣʥʦʮʝʥʥʫʶ ʨʝʚʠʟʠʶ ʟʦʥʳ ʧʦʨʘʞʝʥʠʷ, 

ʦʮʝʥʠʚʘʣʠ ʩʠʪʫʘʮʠʶ ʠ ʧʨʠʩʪʫʧʘʣʠ ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʨʠʝʤʫ. ɺ ʵʪʦ ʚʨʝʤʷ, ʘʥʝʩʪʝʟʠʦʣʦʛʠ-

ʨʝʘʥʠʤʘʪʦʣʦʛʠ ʧʨʦʜʦʣʞʘʣʠ ʠʥʪʝʥʩʠʚʥʫʶ ʀʆ ʀʊʊ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʷʚʣʝʥʠʡ 

ʛʠʧʦʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʧʨʦʜʦʣʞʘʣʠ ʚʚʝʜʝʥʠʝ ʉɿʇ, ʜʦʚʝʜʷ ʦʙʲʝʤ ʝʝ ʪʨʘʥʩʬʫʟʠʠ 

ʜʦ 2000 ʤʣ. 

ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ˉ1 ʩʦʩʪʘʚʠʣʠ 44 (61%) ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ ʚ 

ʩʨʦʢʠ 6ï16 ʯ. ʧʦ ʧʦʚʦʜʫ ʧʦʜʦʩʪʨʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʏʘʩʪʴ ʠʟ ʥʠʭ ʧʦʩʪʫʧʠʣʠ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʧʦ ʤʘʨʰʨʫʪʫ ˉ2 (ʧʨʠʝʤʥʳʡ ʧʦʢʦʡ ­ ʆɸʈ ­ ʦʧʝʨʘʮʠʦʥʥʘʷ). ʀʪʘʢ, 22 ʧʘʮʠʝʥʪʘ, 

ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʨʘʟʫ ʞʝ ʩ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʚ 

ʨʝʘʥʠʤʘʮʠʦʥʥʳʡ ʟʘʣ ʆɸʈ.  

ɺ ʆɸʈ ʧʨʠʤʝʥʷʣʠʩʴ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʪʝʨʘʧʠʠ ʦʩʪʨʦʡ ʢʨʦʚʦʧʦʪʝʨʠ. ʇʦʩʣʝ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ çʦʩʪʨʘʷ ʢʨʦʚʦʧʦʪʝʨʷè ʚʨʘʯʠïʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʦʧʨʝʜʝʣʷʣʠ ʭʘʨʘʢʪʝʨ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʠ ʩʪʘʜʠʶ ʢʦʤʧʝʥʩʘʮʠʠ ʢʨʦʚʦʧʦʪʝʨʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʧʫʥʢʪʠʨʦʚʘʣʠ ʠ 

ʢʘʪʝʪʝʨʠʟʠʨʦʚʘʣʠ ʚʝʥʫ, ʚʥʘʯʘʣʝ ʩ ʣʦʢʪʝʚʦʡ ʚʝʥʳ, ʟʘʪʝʤ ʢʘʪʝʪʝʨʠʟʠʨʦʚʘʣʠ ʮʝʥʪʨʘʣʴʥʫʶ ʚʝʥʫ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʀʊʊ ʧʘʮʠʝʥʪʘʤ ʧʝʨʝʣʠʚʘʣʠ ʉɿʇ, ʘ ʪʘʢʞʝ ʢʦʣʣʦʠʜʥʳʝ ʠ 

ʢʨʠʩʪʘʣʣʦʠʜʥʳʝ ʨ-ʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʧʦʨʮʠʠ.  

ʆʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ ʥʝ ʫʜʘʚʘʣʦʩʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʛʝʤʦʜʠʥʘʤʠʢʫ. ʋ 

ʧʘʮʠʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʨʘʯʠï

ʨʝʘʥʠʤʘʪʦʣʦʛʠ ʚʩʝ ʞʝ ʢʦʥʩʪʘʪʠʨʫʶʪ ʬʘʢʪ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʢʨʦʚʦʪʝʯʝʥʠʷ (ʧʦ ʞʝʣʫʜʦʯʥʦʤʫ 

ʟʦʥʜʫ çʢʦʬʝʡʥʘʷ ʛʫʱʘè, ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʛʠʧʦʪʦʥʠʷ, ʘʥʝʤʠʟʘʮʠʷ), ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʘʮʠʝʥʪʳ 

ʥʘʧʨʘʚʣʷʣʠʩʴ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ. 

ʇʦʜ ʧʨʠʢʨʳʪʠʝʤ ʀʆ ʀʊʊ, ʭʠʨʫʨʛʠ, ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʥʘʨʢʦʟ, ʚʳʧʦʣʥʷʣʠ 

ʚʝʨʭʥʝʩʨʝʜʠʥʥʫʶ ʣʘʧʘʨʦʪʦʤʠʶ, ʜʫʦʜʝʥʦʪʦʤʠʶ. ʂʨʦʚʦʪʝʯʝʥʠʝ ʠʟ ʷʟʚʳ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʰʠʚʘʥʠʷ. ɿʘʪʝʤ ʭʠʨʫʨʛʠ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʣʠ ʦʧʝʨʘʮʠʶ, 

ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʝʩʪʝʟʠʦʣʦʛʘʤïʨʝʘʥʠʤʘʪʦʣʦʛʘʤ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ.  

ɺ ʥʘʰʝʤ ʤʘʪʝʨʠʘʣʝ ʝʱʝ 22 ʙʦʣʴʥʳʭ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʢʦʥʩʪʘʪʘʮʠʠ ʫ ʥʠʭ 

ʧʨʦʩʚʝʪʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʚʥʘʯʘʣʝ ʚ ʦʪʜʝʣʝʥʠʝ ʵʥʜʦʩʢʦʧʠʠ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʪʦʯʥʠʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʊʦ ʝʩʪʴ ʫ ʥʠʭ ʠʩʧʦʣʴʟʦʚʘʥ ʤʘʨʰʨʫʪ ˉ3 (ʧʨʠʝʤʥʳʡ 

ʧʦʢʦʡ ­ ɻ ʥʜʦʩʢʦʧʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ­ ʆɸʈ).  

ɺ ʮʝʣʦʤ, ʵʢʩʪʨʝʥʥʘʷ ʌʕɻɼʉ ʚʳʧʦʣʥʝʥʘ ʫ 38 ʠʟ 44 ʙʦʣʴʥʳʭ. ʇʨʠʯʝʤ, ʚ 34 ʩʣʫʯʘʷʭ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʭʨʦʥʠʯʝʩʢʘʷ ʷʟʚʘ ɼʇʂ, ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʦʚʦʪʝʯʝʥʠʝʤ. ʇʨʠʯʝʤ, ʫ 4 ʧʘʮʠʝʥʪʦʚ 

ʵʥʜʦʩʢʦʧʠʩʪ ʢʦʥʩʪʘʪʠʨʫʝʪ ʬʘʢʪ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠʟ ʷʟʚʳ (ʛʣʫʙʦʢʘʷ ʷʟʚʘ, ʥʘ 

ʜʥʝ ʷʟʚʳ ʟʠʷʶʱʠʡ ʩʦʩʫʜ ʠ ʧʨ.). ʕʪʠ ʙʦʣʴʥʳʝ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʦʩʤʦʪʨʘ ʜʝʞʫʨʥʦʛʦ ʭʠʨʫʨʛʘ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 109 

ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ. ʋʢʘʟʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʥʘʭʦʜʠʣʠʩʴ ʚ ʆɸʈ, ʚ 

ʩʨʝʜʥʝʤ3,6Ñ0,5 ʯ. 

ɿʘ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʙʦʣʴʥʳʭ ʚ ʆɸʈ ʨʝʘʣʠʟʦʚʘʥʘ ʩʣʝʜʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʀʊʊ: 

ʧʝʨʝʣʠʪʦ ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ (ʧʦʣʠʛʣʶʢʠʥ, ʧʨʝʧʘʨʘʪʳ ʛʠʜʨʦʢʩʠʵʪʠʣʠʨʦʚʘʥʥʦʛʦ 

ʢʨʘʭʤʘʣʘ). ʉɿʇ ʥʝ ʧʝʨʝʣʠʚʘʣʘʩʴ, ʪʘʢ ʢʘʢ ʟʘ ʵʪʦ ʚʨʝʤʷ ʦʥʘ ʙʳʣʘ ʝʱʝ ʥʝ ʨʘʟʤʦʨʦʞʝʥʘ. ɹʳʣʦ 

ʧʝʨʝʣʠʪʦ, ʚ ʩʨʝʜʥʝʤ 850Ñ25,5 ʤʣ ʢʨʠʩʪʘʣʣʦʠʜʦʚ. ʋʜʘʣʦʩʴ ʧʦʚʳʩʠʪʴ ɸɼ ʜʦ 100/60 ʤʤ ʨʪ. ʩʪ. 

ʇʘʮʠʝʥʪʦʚ ʧʝʨʝʥʘʧʨʘʚʣʷʣʠ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ. 

ʄʘʨʰʨʫʪ ˉ3 ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʝʱʝ ʫ 12 ʧʘʮʠʝʥʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫ 9 ʙʦʣʴʥʳʭ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʘ ʷʟʚʳ (ʛʣʫʙʦʢʠʡ ʢʨʘʪʝʨ, ʜʥʦ ʧʦʢʨʳʪ ʪʨʦʤʙʦʤ, ʨʝʟʢʘʷ ʧʝʨʠʬʦʢʘʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ ʢʨʘʝʚ ʷʟʚʳ) ʵʥʜʦʩʢʦʧʠʩʪ ʦʮʝʥʠʣ ʫʛʨʦʟʫ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʝʯʝʥʠʷʚʳʩʦʢʦʡ. 

ʕʪʠ ʙʦʣʴʥʳʝ ʧʦʩʣʝ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʀʊʊ ʙʳʣʠ ʚʟʷʪʳ ʥʘ ʦʧʝʨʘʮʠʶ. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʚ ʆɸʈ ʩʦʩʪʘʚʠʣ, ʚ ʩʨʝʜʥʝʤ 6,2Ñ1,1 ʯ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʷʚʣʝʥʠʡ ʛʠʧʦʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ 

ʘʥʝʩʪʝʟʠʦʣʦʛʠïʨʝʘʥʠʤʘʪʦʣʦʛʠ ʧʨʦʜʦʣʞʘʣʠ ʚʚʝʜʝʥʠʝ ʉɿʇ, ʜʦʚʝʜʷ ʦʙʲʝʤ ʝʝ ʪʨʘʥʩʬʫʟʠʠ, ʚ 

ʩʨʝʜʥʝʤ ʜʦ 1450,5Ñ250,2 ʤʣ. ʇʨʠ ʦʙʱʝʤ ʦʙʲʝʤʝ ʢʨʦʚʦʧʦʪʝʨʠ >2000 ʤʣ ʠʣʠ ʧʦʪʝʨʠ ʢʨʦʚʠ ʜʦ 

30% ʦʪ ʆʎʂ, ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʥʘʨʘʩʪʘʶʱʝʡ ʙʣʝʜʥʦʩʪʠ ʧʨʠʩʪʫʧʘʣʠ 

ʢ ʧʝʨʝʣʠʚʘʥʠʶ ɻʨʠʪʨʦʤʘʩʩʳ. 

ʋ 16 ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʛʝʤʦʪʨʘʥʩʬʫʟʠʷ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʥʝʛʘʪʠʚʥʳʝ ʩʪʦʨʦʥʳ ʛʝʤʦʪʨʘʥʩʬʫʟʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʘʷ 

ʜʦʥʦʨʩʢʘʷ (ʘ ʚ ʦʯʝʥʴ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ð ʪʝʧʣʘʷ ʜʦʥʦʨʩʢʘʷ) ʢʨʦʚʴ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʨʝʮʠʧʠʝʥʪʘ ʪʨʘʥʩʧʦʨʪʘ ʆ2 ʠ ʉʆ2. 

ʋ 4 ʙʦʣʴʥʳʭ ʧʨʠ ʌʕɻɼʉ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʠʩʪʦʯʥʠʢ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʧʦʣʦʩʪʴ ʞʝʣʫʜʢʘ ʠʤʝʣʦʩʴ ʤʥʦʛʦ ʩʛʫʩʪʢʦʚ ʠ ʞʠʜʢʦʡ ʢʨʦʚʠ. ʉ ʫʯʝʪʦʤ ʪʷʞʝʣʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʙʦʣʴʥʳʭ, ʧʨʠʟʥʘʢʦʚ ʦʩʪʨʦʡ ʢʨʦʚʦʧʦʪʝʨʠ III ʩʪ. ʫʢʘʟʘʥʥʳʝ ʙʦʣʴʥʳʝ ʪʘʢʞʝ ʙʳʣʠ ʚʟʷʪʳ ʥʘ 

ʦʧʝʨʘʮʠʶ. ɺʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʢʨʦʚʦʪʦʯʘʱʘʷ ʭʨʦʥʠʯʝʩʢʘʷ ʷʟʚʘ ɼʇʂ. ʀʤ 

ʚʳʧʦʣʥʝʥʘ ʨʘʜʠʢʘʣʴʥʘʷ ʦʧʝʨʘʮʠʷ ʪʠʧʘ ʨʝʟʝʢʮʠʠ ӏ ʞʝʣʫʜʢʘ ʧʦʜ ʧʨʠʢʨʳʪʠʝʤ 

ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ, ʦʙʲʝʤ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣ, ʚ ʩʨʝʜʥʝʤ, 520,5Ñ50,5 ʤʣ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ (n=44, 62%) ʙʳʣʠ ʚʟʷʪʳ ʚ ʩʨʦʯʥʦʤ ʠ 

ʦʪʩʨʦʯʝʥʥʦʤ ʧʦʨʷʜʢʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʡ ʩʪʦʣ, ʤʠʥʫʷ ʆɸʈ. ʇʨʠʯʝʤ, ʫ ʧʦʣʦʚʠʥʳ (n=22) ʠʟ ʥʠʭ 

ʚʨʝʤʷ (ʥʝ ʙʦʣʝʝ 3ï6 ʯ) ʚʳʜʝʣʷʣʦʩʴ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʌɻɼʉ ʥʘ ʬʦʥʝ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʀʊʊ.  

28 (38%) ʙʦʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʢʘ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʬʘʢʪʘ 

ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʢʨʦʚʦʪʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʢʦïʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʕʪʠ 

ʤʝʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʬʦʥʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʝʘʥʠʤʘʮʠʦʥʥʦʛʦ ʧʦʩʦʙʠʷ ʟʘ ʩʯʝʪ ʚʣʠʚʘʥʠʷ 

ʢʦʣʣʦʠʜʦʚ ʠ ʢʨʠʩʪʘʣʣʦʠʜʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1.  

ɺ ʮʝʣʦʤ, ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ˉ1 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ˉ1 (n=72) ʫ 32 (44%) ʙʦʣʴʥʳʭ 

ʠʤʝʣʦ ʤʝʩʪʦ ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ʦʩʪʨʦʡ ʢʨʦʚʦʧʦʪʝʨʠ (III ʩʪ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʬʫʟʥʦʛʦ 

ʢʨʦʚʦʪʝʯʝʥʠʷ 18 ʠʟ ʥʠʭ ʧʦʩʪʫʧʠʣʠ ʚ ʢʨʘʡʥʝ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʧʦʪʝʨʝʡ ʩʦʟʥʘʥʠʷ ʠ 

ʢʦʣʣʘʧʩʦʤ. ʕʪʠ ʙʦʣʴʥʳʝ ʦʧʝʨʠʨʦʚʘʥʳ ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ ʙʝʟ ʫʪʦʯʥʝʥʠʷ ʜʠʘʛʥʦʟʘ. 

ʆʧʝʨʘʮʠʷ ʩʦʯʝʪʘʣʘʩʴ ʩ ʨʝʘʥʠʤʘʮʠʦʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ. ʋ 12 ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʛʝʤʦʪʨʘʥʩʬʫʟʠʷ, ʦʙʲʝʤ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʠʣ, ʚ ʩʨʝʜʥʝʤ, 610,5Ñ45,8 ʤʣ. 

ɹʝʟʫʩʣʦʚʥʦ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʀʊʊ ʥʫʞʥʦ ʧʦʤʥʠʪʴ ʦʙ ʦʧʘʩʥʦʩʪʠ ʧʝʨʝʛʨʫʟʢʫ ʧʨʘʚʳʭ 

ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ. ʅʘʰ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʣʠʰʢʦʤ ʠʥʪʝʥʩʠʚʥʘʷ ʦʙʲʝʤʥʘʷ ʀʊʊ, ʩʪʨʝʤʣʝʥʠʝ 

çʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ɸɼ ʥʘ ʥʦʨʤʘʣʴʥʳʭ ʮʠʬʨʘʭè ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʮʠʨʢʫʣʷʪʦʨʥʳʤ 

ʧʝʨʝʛʨʫʟʢʘʤ, ʩʨʳʚʫ ʧʝʨʚʠʯʥʦʡ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʧʨʦʙʢʠ, ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʢʨʦʚʦʧʦʪʝʨʠ, 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʧʣʘʟʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ. 
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ʋʤʝʨʝʥʥʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʦʪʦʥʠʷ (ɸɼ ʚ ʧʨʝʜʝʣʘʭ 90/60ï110/70 ʤʤ ʨʪ. ʩʪ.), ʦʙʲʝʤʥʘʷ 

ʠʥʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʦʩʪʘʪʦʯʥʫʶ ʦʨʛʘʥʥʫʶ ʧʝʨʬʫʟʠʶ (ʢʨʠʪʝʨʠʡ ð 

ʧʦʯʘʩʦʚʦʡ ʜʠʫʨʝʟ ʠ ʩʘʪʫʨʘʮʠʷ ʢʨʦʚʠ), ʷʚʣʷʶʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʠ ʜʦʩʪʘʪʦʯʥʳʤʠ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (n=34, 47,2%) ʠʩʪʦʯʥʠʢ ʢʨʦʚʦʪʝʯʝʥʠʷ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʩ 

ʧʦʤʦʱʴʶ ʵʢʩʪʨʝʥʥʦʡ ʌʕɻɼʉ. ʇʦʢʘʟʘʥʠʝʤ ʢ ʦʧʝʨʘʮʠʠ ʫ 9 (12,5%) ʙʦʣʴʥʳʭ ʩʣʫʞʠʣʠ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʚʳʰʝʥʥʦʡ ʫʛʨʦʟʳ ʨʝʮʠʜʠʚʘ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʭʦʪʷ ʪʷʞʝʩʪʴ ʦʩʪʨʦʡ 

ʢʨʦʚʦʧʦʪʝʨʠ ʫ ʥʠʭ ʙʳʣʘ II ʩʪ. ʋ 12(26%) ʙʦʣʴʥʳʭ ʢʨʦʚʦʧʦʪʝʨʷ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ II ʩʪ. ɺʩʝ ʦʥʠ 

ʦʧʝʨʠʨʦʚʘʥʳ ʚ ʩʨʦʢʠ 3ï6 ʯ.  

4 ʧʘʮʠʝʥʪʘ ʧʦʩʣʝ ʧʦʧʳʪʢʠ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ 

ʪʘʢʞʝ ʚʟʷʪʳ ʥʘ ʵʢʩʪʨʝʥʥʫʶ ʦʧʝʨʘʮʠʶ. ʋ ʥʠʭ ʢʨʦʚʦʧʦʪʝʨʷ ʨʘʩʮʝʥʠʚʘʣʘʩʴ ʢʘʢ III ʩʪ. ʅʫʞʥʦ 

ʫʯʝʩʪʴ, ʯʪʦ ʪʷʞʝʩʪʴ ʦʩʪʨʦʡ ʤʘʩʩʠʚʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʥʠʢʘʶʱʠʤ 

ʜʝʬʠʮʠʪʦʤ ʧʣʘʟʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ ʚ ʮʠʨʢʫʣʷʮʠʠ ʠ ʧʦʪʝʨʝʡ ʆʎʂ.  

ɸʜʝʢʚʘʪʥʦʝ ʠ ʙʳʩʪʨʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʭʦʜʫʝʤʳʭ ʧʣʘʟʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ 

ʠ ʚʦʩʧʦʣʥʝʥʠʝ ʦʙʲʝʤʘ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʞʠʜʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʮʝʣʴʶ ʀʊʊ [1]. 

ʅʘʟʥʘʯʝʥʠʝ ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʢʨʠʩʪʘʣʣʦʠʜʦʚ ʯʘʱʝ ʚʩʝʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ 

ʥʦʨʤʦʚʦʣʝʤʠʠ, ʘ ʪʘʢʞʝ ʘʜʝʢʚʘʪʥʫʶ ʦʢʩʠʛʝʥʘʮʠʶ ʪʢʘʥʝʡ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʫʨʦʚʝʥʴ Hb ʥʝ 

ʥʠʞʝ 80 ʛ/ʣ. 

ʅʘʰʘ ʧʨʘʢʪʠʢʘ ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ >4 ʜʦʟ ʵʨʠʪʨʦʤʘʩʩʳ ʠʣʠ ʉɿʇ (ʩʦ 

ʩʢʦʨʦʩʪʴʶ >1 ʜʦʟʳ ʟʘ 15ï20 ʤʠʥ) ʧʦʢʘʟʘʥʦ ʚʚʝʜʝʥʠʝ 10 ʤʣ 10% ʨ-ʨʘ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ ʜʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʮʠʪʨʘʪʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʛʠʧʦʢʘʣʴʮʠʝʤʠʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʪʦ ʦʧʝʨʘʮʠʦʥʥʳʡ ʜʦʩʪʫʧ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʙʳʣ 

ʚʝʨʭʥʝʩʨʝʜʠʥʥʳʡ. ʇʦʩʣʝ ʚʩʢʨʳʪʠʷ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʨʝʚʠʟʠʶ. ʋ 56 (77,8%) ʠʟ 72 ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʚʦ ʚʨʝʤʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʠ 

ʧʘʣʴʧʘʮʠʠ ʚ ʧʨʦʩʚʝʪʝ ʪʦʥʢʦʛʦ ʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʦʙʥʘʨʫʞʠʚʘʣʠ ʪʝʤʥʫʶ ʞʠʜʢʦʩʪʴ, 

ʧʨʦʩʚʝʯʠʚʘʶʱʝʡʩʷ ʯʝʨʝʟ ʩʪʝʥʢʫ ʢʠʰʢʠ.  

ʋ 18 (25%) ʙʦʣʴʥʳʭ ʧʘʣʴʧʘʪʦʨʥʦ ʚ ʟʘʜʥʝʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʣʫʢʦʚʠʮʳ ɼʇʂ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʷʟʚʝʥʥʳʡ ʠʥʬʠʣʴʪʨʘʪ. ʂʘʣʣʝʟʥʘʷ ʷʟʚʘ ʩ ʧʝʨʠʫʣʴʮʝʨʦʟʥʳʤ ʠʥʬʠʣʴʪʨʘʪʦʤ ʚ 

ʜʠʘʤʝʪʨʝ 2,5 ʩʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʫʞʠʚʘʣ ʚʳʭʦʜ ʞʝʣʫʜʢʘ ʫ 3 ʠʟ ʥʠʭ. ʋ 32 (44,4%) 

ʙʦʣʴʥʳʭ ʢʘʣʣʝʟʥʘʷ ʷʟʚʘ ʜʠʘʤʝʪʨʦʤ ʜʦ 2 ʩʤ ʟʘʥʠʤʘʣʘ ʟʘʜʥʝʣʘʪʝʨʘʣʴʥʫʶ ʯʘʩʪʴ ʣʫʢʦʚʠʮʳ ɼʇʂ. 

ʀʤʝʣʦ ʤʝʩʪʦ ʚʳʨʘʞʝʥʥʳʡ ʨʫʙʮʦʚʳʡ ʧʝʨʠʜʫʦʜʝʥʠʪ, ʧʝʨʠʛʘʩʪʨʠʪ.  

ʅʘ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʝ ɼʇʂ ʫ 22 ʠʟ ʥʠʭ ʦʙʥʘʨʫʞʠʚʘʣʠ ʨʫʙʝʮ ʦʪ ʟʘʞʠʚʰʝʡʩʷ ʷʟʚʳ ɼʇʂ. ʋ 

15 (20,8%) ʙʦʣʴʥʳʭ ʠʤʝʣʦ ʤʝʩʪʦ ʧʦʩʪʙʫʣʴʙʘʨʥʘʷ ʷʟʚʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʘʣʴʧʘʪʦʨʥʦ. ɺ 

4 ʩʣʫʯʘʷʭ ʷʟʚʝʥʥʳʡ ʠʥʬʠʣʴʪʨʘʪ ʙʳʣ ʩʚʷʟʘʥ ʩ ʛʦʣʦʚʢʦʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʬʘʢʪʘ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʢʨʦʚʦʪʝʯʝʥʠʷ ʣʠʙʦ ʚʝʨʦʷʪʥʦʛʦ ʧʨʦʛʥʦʟʘ ʨʝʮʠʜʠʚʘ 

ʢʨʦʚʦʪʝʯʝʥʠʷ, ʥʘʨʷʜʫ ʩ ʦʮʝʥʢʦʡ ʩʪʝʧʝʥʠ ʢʨʦʚʦʧʦʪʝʨʠ ʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤ ʠ ʚʠʜ ʦʧʝʨʘʮʠʠ [2].  

ɺ ʢʣʠʥʠʢʝ ʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʫʩʪʘʥʦʚʢʘ: ʧʨʠ ʚʳʙʦʨʝ ʦʙʲʝʤʘ ʠ ʚʠʜʘ ʦʧʝʨʘʮʠʠ ʭʠʨʫʨʛʠ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʩ ʘʥʝʩʪʝʟʠʦʣʦʛʘʤʠïʨʝʘʥʠʤʘʪʦʣʦʛʘʤʠ, ʪʘʢ 

ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʥʝʩʫʪ ʧʨʷʤʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʘʮʠʝʥʪʦʚ.  

ʋ 12 (16,7%) ʙʦʣʴʥʳʭ ʚ ʚʠʜʫ ʪʷʞʝʣʦʛʦ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ III ʩʪ. ʢʨʦʚʦʧʦʪʝʨʠ ʧʦ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʘʥʝʩʪʝʟʠʦʣʦʛʦʚïʨʝʘʥʠʤʘʪʦʣʦʛʦʚ ʭʠʨʫʨʛʠ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʧʠʣʦʨʦʜʫʦʜʝʥʦʪʦʤʠʠ ʠ ʦʙʰʠʚʘʥʠʠ ʷʟʚʳ ʩ ʮʝʣʴʶ ʛʝʤʦʩʪʘʟʘ. ɽʱʝ ʫ 12 (16,7%) ʙʦʣʴʥʳʭ ʪʘʢʞʝ 

ʪʷʞʝʣʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʢʨʦʚʦʧʦʪʝʨʠ, ʚʳʧʦʣʥʝʥʦ ʠʩʩʝʯʝʥʠʝ ʷʟʚʳ, ʧʠʣʦʨʦʧʣʘʩʪʠʢʘ ʠ ʉʇɺ.  
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ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ (n=48, 66,7%) ʩ ʩʘʥʢʮʠʠ ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ-ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ, 

ʭʠʨʫʨʛʘʤʠ ʚʳʧʦʣʥʝʥʘ ʨʘʜʠʢʘʣʴʥʘʷ ʦʧʝʨʘʮʠʷ ʚ ʚʠʜʝ ʨʝʟʝʢʮʠʠ ӏ ʞʝʣʫʜʢʘ. ʇʨʠʯʝʤ, ʧʦ ʤʝʪʦʜʫ 

ɻʦʬʤʝʡʩʪʨʘïʌʠʥʠʩʪʨʝʨʘ ð ʫ 6 (8,4%) ʙʦʣʴʥʳʭ, ʧʦ ɺʠʪʝʙʩʢʦʤʫ ʚ ʤʦʜʠʬʠʢʘʮʠʠ 

ʄ. ʊ. ʈʳʩʙʝʢʦʚʘ (1997) ð ʫ 42 (58,3%).  

ʀʪʘʢ, ʨʝʘʥʠʤʘʮʠʦʥʥʳʝ ʤʝʨʳ ʧʨʦʜʦʣʞʘʣʠʩʴ ʧʦ ʭʦʜʫ ʦʧʝʨʘʮʠʠ. ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ 

ʪʨʘʥʩʬʫʟʠʦʥʥʳʭ ʩʨʝʜ ʦʧʨʝʜʝʣʷʣʩʷ ʤʘʩʩʠʚʥʦʩʪʴʶ ʢʨʦʚʦʧʦʪʝʨʠ. ʂʨʠʪʝʨʠʝʤ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠʮʠʪʘ ʆʎʂ ʷʚʣʷʣʩʷ ʚʝʣʠʯʠʥʘ ʎɺɼ ʠ ʧʦʯʘʩʦʚʦʛʦ ʜʠʫʨʝʟʘ. ʇʦʢʘ ʎɺɼ ʥʝ 

ʜʦʩʪʠʛʥʝʪ 10ï12 ʩʤ ʚʦʜ. ʩʪ. ʠ ʧʦʯʘʩʦʚʦʡ ʜʠʫʨʝʟ ʥʝ ʩʪʘʥʝʪ >30 ʤʣ/ʯ, ʙʦʣʴʥʳʤ ʧʨʦʜʦʣʞʘʣʠ 

ʘʢʪʠʚʥʫʶ ʀʊʊ. 

ɺ ʥʘʰʝʡ ʧʨʘʢʪʠʢʝ, ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʦʚ ʧʝʨʝʣʠʚʘʥʠʷ ʉɿʇ ʠ ʕʨ. ʩʦʩʪʘʚʣʷʝʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, 3:1. ʉʦʜʝʨʞʘʥʠʝ Hb ð 80 ʛ/ʣ ʧʨʠ ʘʜʝʢʚʘʪʥʦʡ ʜʦʩʪʘʚʢʝ ʆ2 ʠ ʦʙʝʩʧʝʯʝʥʠʠ ɸɼʩʠʩʪ. ð 

90 ʤʤ ʨʪ. ʩʪ. ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʦʚʦʣʝʤʠʠ ʠ ʦʩʪʘʥʦʚʢʠ ʢʨʦʚʦʪʝʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʣʠʰʴ ʫʤʝʥʴʰʠʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʀʊʊ. 

ʍʠʨʫʨʛʠ ʟʘʚʝʨʰʘʣʠ ʦʧʝʨʘʮʠʶ ʜʨʝʥʠʨʦʚʘʥʠʝʤ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ɺ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʙʦʣʴʥʳʤ ʥʘʟʥʘʯʘʣʠ ʘʥʪʠʙʠʦʪʠʢʠ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ, 

ʥʘʣʘʞʠʚʘʣʠ ʘʜʝʢʚʘʪʥʫ ʁʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʫʶ ʀʊʊ. ʅʘʟʦʛʘʩʪʨʘʣʴʥʳʡ ʟʦʥʜ ʦʩʪʘʚʣʷʣʠ ʚ 

ʞʝʣʫʜʢʝ ʥʘ 2ï3 ʩʫʪʦʢ [1, 3].  

ʅʫʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʯʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʠ ʣʝʪʘʣʴʥʦʩʪʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʦʧʝʨʘʮʠʠ, ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ, 

ʥʘʣʠʯʠʷ ʫ ʥʠʭ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ, ʣʦʢʘʣʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʩʪʝʧʝʥʠ 

ʦʩʪʨʦʡ ʢʨʦʚʦʧʦʪʝʨʠ [4ï5].  

ɺ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʫ 12 (16,7%) ʙʦʣʴʥʳʭ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʦʩʣʦʞʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʫ 3 (4,1%) ʙʦʣʴʥʳʭ. ɺ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʩʣʦʞʥʝʥʠʷ ʚʦʟʥʠʢʣʠ ð ʫ 12 (16,6%), ʘ ʣʝʪʘʣʴʥʦʩʪʴ ð ʫ 

3 (4,1%) ʙʦʣʴʥʳʭ.  

ʋ 1 (1,4%) ʙʦʣʴʥʦʛʦ ʩ ʦʩʪʨʦʡ ʢʨʦʚʦʧʦʪʝʨʝʡ III ʩʪ. ʥʘ 3 ʩʫʪʢʠ ʧʦʩʣʝ ʨʝʟʝʢʮʠʠ ӏ ʞʝʣʫʜʢʘ 

ʥʘ ʚʳʩʦʪʝ ʢʨʦʚʦʪʝʯʝʥʠʷ ʨʘʟʚʠʣʘʩʴ ʢʘʨʪʠʥʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʰʚʦʚ ʢʫʣʴʪʠ ɼʇʂ. ʇʦʜ 

ʧʨʠʢʨʳʪʠʝʤ ʀʊʊ ʭʠʨʫʨʛʠ ʚʳʧʦʣʥʠʣʠʨʝʣʘʧʘʨʦʪʦʤʠʶ, ʤʠʢʨʦʜʫʦʜʝʥʦʩʪʦʤʠʶ. ʆʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʫʶ ʀʊʊ ʙʦʣʴʥʦʡ ʧʦʛʠʙ ʚ ʆɸʈ ʥʘ 13 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʦʪ 

ʥʘʨʘʩʪʘʶʱʝʡ ʩʝʨʜʝʯʥʦ-ʣʝʛʦʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘ ʬʦʥʝ ʵʥʜʦʪʦʢʩʠʢʦʟʘ.  

ʋ 1 (1,4%) ʙʦʣʴʥʦʛʦ, ʫ ʢʦʪʦʨʦʛʦ ʠʟ-ʟʘ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ 

ʧʠʣʦʨʦʜʫʦʜʝʥʪʦʤʠʷ ʩ ʦʙʰʠʚʘʥʠʝʤ ʢʨʦʚʦʪʦʯʘʱʝʡ ʷʟʚʳ, ʥʘʩʪʫʧʠʣ ʨʝʮʠʜʠʚ ʚʥʫʪʨʠʢʠʰʝʯʥʦʛʦ 

ʢʨʦʚʦʪʝʯʝʥʠʷ (ʢʦʣʣʘʧʩ, ʛʠʧʦʭʨʦʤʠʷ). ʅʝʩʤʦʪʨʷ ʥʘ ʧʝʨʝʣʠʚʘʥʠʝ ʮʝʣʴʥʦʡ ʢʨʦʚʠ, 

ʢʨʦʚʝʟʘʤʝʥʠʪʝʣʝʡ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʭʫʜʰʘʣʦʩʴ ʠ 

ʥʘ 2 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʥʘʩʪʫʧʠʣ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʚ ʆɸʈ.  

ʋ 3 (4,2%) ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ (2 ð ʧʦʩʣʝ ʧʠʣʦʨʦʜʫʦʜʝʥʦʪʦʤʠʠ, 1 ð ʧʦʩʣʝ 

ʠʩʩʝʯʝʥʠʠ ʷʟʚʳ) ʨʘʟʚʠʣʘʩʴ ʢʣʠʥʠʢʘ ʩʫʙʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʪʝʥʦʟʘ ʚʳʭʦʜʥʦʛʦ ʦʪʜʝʣʘ 

ʞʝʣʫʜʢʘ. ɺ ʆɸʈ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʤʝʨʳ (ʥʝʦʜʥʦʢʨʘʪʥʳʝ ʧʨʦʤʳʚʘʥʠʷ ʞʝʣʫʜʢʘ, ʧʨʦʪʠʚʦʦʪʝʯʥʘʷ 

ʪʝʨʘʧʠʷ ʠ ʧʨ.) ʙʳʣʠ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʙʦʣʴʥʳʝ ʚʳʧʠʩʘʥʳ ʩ ʚʳʟʜʦʨʦʚʣʝʥʠʝʤ ʢ ʢʦʥʮʫ 3 ʥʝʜʝʣʠ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʦʪʜʝʣʝʥʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʦʙʨʘʪʠʪʩʷ ʥʘ ʨʘʜʠʢʘʣʴʥʫʶ 

ʦʧʝʨʘʮʠʶ ʯʝʨʝʟ 2ï3 ʤʝʩʷʮʘ.  

ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʘʥʢʨʝʘʪʠʪ ʨʘʟʚʠʣʩʷ ʫ 1 (1,4%) ʙʦʣʴʥʦʛʦ, ʫ ʢʦʪʦʨʦʛʦ ʙʳʣʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʨʝʟʝʢʮʠʷ ӏ ʞʝʣʫʜʢʘ ʧʦ ʧʦʚʦʜʫ ʢʨʦʚʦʪʦʯʘʱʝʡ ʧʦʩʪʙʫʣʴʙʘʨʥʦʡ ʷʟʚʳ, 

ʧʝʥʝʪʨʠʨʫʶʱʘʷ ʚ ʛʦʣʦʚʢʫ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɺ ʆɸʈ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʤʝʨʳ (ʀʊʊ, 

ʘʪʨʦʧʠʥʠʟʘʮʠʷ, ʚʣʠʚʘʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ, 

ʥʘʟʦïʛʘʩʪʨʘʣʴʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʞʝʣʫʜʢʘ ʠ ʧʨ.) ʦʢʘʟʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʡ, ʧʘʮʠʝʥʪ ʧʝʨʝʚʝʜʝʥ ʚ 
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ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʛʜʝ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʘʥʢʨʝʘʪʠʪʘ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʩʛʣʘʜʠʣʘʩʴ ʥʘ 8ï9 ʩʫʪʢʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʇʦʩʣʝ ʧʝʨʝʚʦʜʘ ʠʟ ʆɸʈ ʢʣʠʥʠʢʘ ʘʥʘʩʪʦʤʦʟʠʪʘ ʨʘʟʚʠʣʘʩʴ ʫ 1 (1,4%) ʙʦʣʴʥʦʛʦ, ʫ 4 (5,5%) 

ʙʦʣʴʥʳʭ ʨʘʟʚʠʣʘʩʴ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʧʥʝʚʤʦʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʦʜʥʦʛʦ ʠʟ 

ʥʠʭ ʩ ʵʢʩʩʫʜʘʪʠʚʥʳʤ ʧʣʝʚʨʠʪʦʤ, ʫ 5 (6,9%) ʙʦʣʴʥʳʭ ʨʘʟʚʠʣʦʩʴ ʥʘʛʥʦʝʥʠʝ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʘʥʳ.  

ʀʪʘʢ, ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʩʣʦʞʥʝʥʠʷ ʚʦʟʥʠʢʣʠ ð ʫ 12 (16,6%), ʘ 

ʣʝʪʘʣʴʥʦʩʪʴ ð ʫ 3 (4,1%) ʙʦʣʴʥʳʭ.  

 

ʊʘʙʣʠʮʘ 2. 

ʀʉʍʆɼ ʆʇɽʈɸʎʀʁ ɺ ʆʉʅʆɺʅʆʁ ɻʈʋʇʇɽ ˉ1 ʀ ʂʆʅʊʈʆʃʔʅʆʁ ɻʈʋʇʇɽ ˉ1 

 

ʂʣʠʥʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʍʘʨʘʢʪʝʨ ʠʩʭʦʜʘ ʦʧʝʨʘʮʠʡ ɺʩʝʛʦ 

 ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ˉ1 26 (a) 2 (b) 28 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ˉ1 43(ʩ) 1 (d) 44 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮ r2, ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ˉ1 ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ˉ1 

ʆʐ ʨʘʚʥʷʣʩʷ 6,0, ʘ ʆʈ ð 1,5.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʙʦʣʴʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʣʦ ʧʨʦʬʫʟʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ ʠ ʦʩʪʨʘʷ 

ʢʨʦʚʦʧʦʪʝʨʷ III ʩʪ. ʠ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʝʥʘ ʦʧʝʨʘʮʠʷ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʩʦʛʣʘʩʥʦ ʘʢʪʠʚʥʦʡ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ, ʰʘʥʩʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʦʧʝʨʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 60%, ʘ 

ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʚ ʩʣʫʯʘʝ ʦʪʩʨʦʯʢʠ ʦʧʝʨʘʮʠʠ 

(ʚʳʞʠʜʘʪʝʣʴʥʘʷ ʪʘʢʪʠʢʘ) ʚʦʟʨʘʩʪʘʝʪ ʥʘ 15%. 
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ɸʥʥʦʪʘʮʠʷ. ʆʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʘʪʦʣʦʛʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʤʠʨʝ, ʥʦ ʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2015 ʛʦʜʫ ʥʘ 59,0%. 

ʍʨʦʥʠʯʝʩʢʠʡ ʦʪʠʪ ʪʘʢʞʝ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʚ 2015 ʛʦʜʫ ʥʘ 12,0%. ʋʚʝʣʠʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ 

ʧʦʪʝʨʝʡ ʩʣʫʭʘ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2015 ʠ 2016 ʛʦʜʦʚ ʥʘ 39,8 ʠ 54,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʦʩʪ ʧʨʦʯʠʭ ʙʦʣʝʟʥʝʡ ʫʭʘ ʥʘʙʣʶʜʘʣʩʷ ʚ 2015 ʛʦʜʫ ʥʘ 84,3%. ɺ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʚʳʷʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʉʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʚ ʜʠʥʘʤʠʢʝ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʚ 2015 ʠ 2018 ʛʦʜʳ. ʈʦʩʪ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʪʠʪʘ 

ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ʥʘʙʣʶʜʘʣʩʷ ʚ 2017 ʛʦʜʫ. ʇʦʪʝʨʷ ʩʣʫʭʘ ʚʳʷʚʣʝʥʘ ʚ 2016 ʠ 2018 ʛʦʜʳ. ɺ 

ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ. ɺʳʷʚʣʝʥ ʨʦʩʪ ʙʦʣʝʟʥʝʡ ʫʭʘ 

ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʦ ʨʘʡʦʥʘʤ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʢʠʡ 

ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʪʤʝʯʝʥ ʚ ʂʘʨʘïʉʫʡʩʢʦʤ ʨʘʡʦʥʝ ʚ 2016 ʛʦʜʫ, ʅʦʦʢʘʪʩʢʦʤ ʨʘʡʦʥʝ ʚ 

2015 ʠ 2018 ʛʦʜʳ, ʏʦʥïɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʚ 2017 ʠ 2018 ʛʦʜʳ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʦʪʠʪʘʤʠ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ɸʨʘʚʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2018 ʛʦʜʫ, ʂʘʨʘï

ʉʫʡʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2016 ʛʦʜʫ, ʅʦʦʢʘʪʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2015 ʛʦʜʫ, ʋʟʛʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2017 ʛʦʜʫ. 

ʇʦʪʝʨʷ ʩʣʫʭʘ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ɸʣʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʜʠʥʘʤʠʢʝ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʨʦʩʪʘ ʚ 2015, 2016 ʠ 2018 ʛʦʜʳ. ʈʝʟʢʠʡ ʧʦʜʲʝʤ ʧʦʪʝʨʴ ʩʣʫʭʘ ʦʪʤʝʯʘʣʩʷ ʚ 2016 ʛʦʜʫ ʚ ʂʘʨʘï

ʂʫʣʴʜʞʠʥʩʢʦʤ, ʂʘʨʘïʉʫʡʩʢʦʤ ʨʘʡʦʥʘʭ, ʚ ʅʦʦʢʘʪʩʢʦʤ ʨʘʡʦʥʝ ʚ 2015 ʛʦʜʫ. ʇʦ ʋʟʛʝʥʩʢʦʤʫ 

ʨʘʡʦʥʫ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʝʨʴ ʩʣʫʭʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2015 ʠ 2017 ʛʦʜʳ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ 

ʚʳʷʚʣʝʥ ʚ ʏʦʥïɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʚ 2018 ʛʦʜʫ. ʂʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʘʡʦʥʘʭ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʦʙʨʘʱʘʝʤʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʠ ʥʝʜʦʫʯʝʪʦʤ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  

 

Abstract. Otorhinolaryngological incidence is one of the most common pathologies not only 

in the world, but also in the Kyrgyz Republic. The incidence of ear and mastoid diseases among 

adults and adolescents in the Osh region of the Kyrgyz Republic increased by 2015 in 59.0%. 

Chronic otitis also had a 12.0% growth trend in 2015. An increase in hearing loss patients was 

observed throughout 2015 and 2016 by 39.8% and 54.7%, respectively. Other ear diseases increased 

by 84.3% in 2015. In other years, a decrease in morbidity has been detected. Among children under 

the age of 14, the incidence of ear and mastoid process in dynamics tended to increase in 2015 and 
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2018. An increase in chronic otitis among children under 14 was observed in 2017. Hearing loss has 

been identified in 2016 and 2018. In the remaining years, there has been a significant decline. An 

increase in ear and mastoid diseases among adults and adolescents in the Osh region has been 

detected. A sharp increase in morbidity was observed in KaraïSui district in 2016, Nookat district in 

2015 and 2018, ChonïAlay district in 2017 and 2018. The incidence of chronic otitis has tended to 

increase among the population of the Aravan district in 2018, KaraïSui district in 2016, Nookat 

district in 2015, Uzgen district in 2017. Hearing loss among Alay district patients in dynamics had a 

trend of significant growth in 2015, 2016 and 2018. A sharp rise in hearing loss was noted in 2016 

in KaraïKulzha, KaraïSui districts, in Nookat district in 2015. For the Uzgen district, an increase in 

hearing loss was observed in 2015 and 2017. A slight increase was revealed in ChonïAlay district 

in 2018. The variation in the incidence rate in various areas is due to the populationôs low access to 

medical care and underreporting of morbidity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʘʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ, ʧʦʪʝʨʷ ʩʣʫʭʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, 

ʪʝʥʜʝʥʮʠʷ, ʭʨʦʥʠʯʝʩʢʠʡ ʦʪʠʪ. 

 

Keywords: ear and mastoid diseases, otorhinolaryngological incidence, 

otorhinolaryngological care, hearing loss, prevalence, tendency, chronic otitis. 

 

ʆʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʙʣʝʤ 

ʥʝ ʪʦʣʴʢʦ ʚ ʤʠʨʝ, ʥʦ ʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʧʨʦʙʣʝʤʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [1, ʩ. 76; 2, ʩ. 1416; 3, ʩ. 33; 4]. 

ʇʘʪʦʣʦʛʠʷ ʃʆʈ ʦʨʛʘʥʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʠ ʦʜʥʦʡ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʧʝʨʠʦʜʘ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ 

ʃʆʈ-ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʟʜʥʷʷ ʦʙʨʘʱʘʝʤʦʩʪʴ ʟʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʃʆʈ-ʫʩʣʫʛ ʚ ʧʝʨʚʠʯʥʦʤ ʟʚʝʥʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʠʟʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ [5, ʩ. 9; 6, ʩ. 188; 7, ʩ. 171]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʪʨʘʞʘʶʪ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʃʆʈ-ʦʨʛʘʥʦʚ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʦʪʨʘʞʘʶʪ ʩʪʨʫʢʪʫʨʫ ʟʘʙʦʣʝʚʘʥʠʡ ʣʠʰʴ ʧʦ ʜʘʥʥʳʤ 

ʦʙʨʘʱʘʝʤʦʩʪʠ ʚ ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʧʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʄʂɹ-10 ʙʝʟ 

ʫʯʝʪʘ ʚʦʟʤʦʞʥʦʡ ʩʦʯʝʪʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ [8; 9, ʩ. 36]. 

ɺʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ [5, ʩ. 15; 10, ʩ. 103], ʚ ʯʘʩʪʥʦʩʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʙʦʪʳ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʢʘʜʨʦʚʳʭ 

ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ [2, ʩ. 1418; 11, ʩ. 114]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʎʝʥʪʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɺʳʯʠʩʣʷʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʥʘʩʝʣʝʥʠʷ 

(ʚʟʨʦʩʣʳʝ ʠ ʧʦʜʨʦʩʪʢʠ) ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠʨʦʩʪ ʚ 

2015 ʛʦʜʫ ʥʘ +59,0%, ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 953,0 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ (ʊʘʙʣʠʮʘ 1). 

ʍʨʦʥʠʯʝʩʢʠʡ ʦʪʠʪ ʪʘʢʞʝ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʚ 2015 ʛʦʜʫ (224,4 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ), 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ +12,0%. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʩ ʧʘʪʦʣʦʛʠʝʡ ʩʣʫʭʘ, 

ʦʩʣʦʞʥʠʚʰʝʡʩʷ ʧʦʪʝʨʝʡ ʩʣʫʭʘ ʦʪʤʝʯʘʣʦʩʴ ʚ 2015 ʛ. (22,1 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʠ 2016 ʛ. 

(34,2 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʥʘ +39,8% ʠ +54,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʦʩʪ ʧʨʦʯʠʭ ʙʦʣʝʟʥʝʡ ʫʭʘ 

ʥʘʙʣʶʜʘʣʩʷ ʚ 2015 ʛ. (706,4 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ +84,3%.  

ɺ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʇʨʠʯʝʤ, ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ 

ʩʥʠʞʝʥʠʝ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩ 2016 ʛ. (633,6 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʧʦ 

2018 ʛ. (221,7 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ ī33,5%, ī46,3% ʠ ī34,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʠ ʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʭʨʦʥʠʯʝʩʢʠʤ ʦʪʠʪʦʤ (89,8, 38,0 ʠ 15,4 

ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ), ʪʝʤʧ ʫʙʳʣʠ ʩʦʩʪʘʚʠʣ ī59,8%, ī57,6% ʠ ī59,4%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʧʦʪʝʨʝʡ ʩʣʫʭʘ ʚʳʷʚʣʝʥʦ ʚ 2017 ʛ. (19,5 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ) ʥʘ ī43,0% ʠ 2018 ʛ. (14,0 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ ī28,2%.  

ʇʨʦʯʠʝ ʙʦʣʝʟʥʠ ʫʭʘ ʩʥʠʞʘʣʠʩʴ ʩ 2016 ʛ. ʧʦ 2017 ʛ. (509,6; 282,2 ʠ 192,3 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ), ʪʝʤʧ ʫʙʳʣʠ ʩʦʩʪʘʚʠʣ ī27,8%, ī44,6% ʠ ī31,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʈʝʟʢʠʡ ʩʧʘʜ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥ ʩ ʥʝʜʦʫʯʝʪʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʥʠʟʢʦʡ ʦʙʨʘʱʘʝʤʦʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. 
 

ʊʘʙʣʠʮʘ 1. 

ɼʀʅɸʄʀʂɸ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɹʆʃɽɿʅʗʄʀ ʋʍɸ ʀ ʉʆʉʎɽɺʀɼʅʆɻʆ ʆʊʈʆʉʊʂɸ  

ʅɸ 100 ʊʓʉ ʅɸʉɽʃɽʅʀʗ (ɺɿʈʆʉʃʓɽ ʀ ʇʆɼʈʆʉʊʂʀ)  

ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ ʂʀʈɻʀɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 
 

 ̄

ʧʧ 

ʂʣʘʩʩ ʙʦʣʝʟʥʠ ɻʦʜʳ 

2014 2015 2016 2017 2018 

1. ɹʦʣʝʟʥʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ 599,2 953,0 633,6 339,7 221,7 

ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +353,8 ī319,4 ī293,9 ī118,0 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +59,0 ī33,5 ī46,3 ī34,7 

2. ʍʨʦʥʠʯʝʩʢʠʡ ʦʪʠʪ 200,2 224,4 89,8 38,0 15,4 

ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +24,2 ī134,4 ī51,8 ī22,6 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +12,0 ī59,8 ī57,6 ī59,4 

3. ʇʦʪʝʨʷ ʩʣʫʭʘ 15,8 22,1 34,2 19,5 14,0 

ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +6,3 +12,1 ī14,7 ī5,5 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +39,8 +54,7 ī43,0 ī28,2 

4. ʇʨʦʯʠʝ ʙʦʣʝʟʥʠ ʫʭʘ 383,2 706,4 509,6 282,2 192,3 

ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +323,2 ī196,8 ī227,4 ī89,9 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +84,3 ī27,8 ī44,6 ī31,8 

 

ʉʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚ ʜʠʥʘʤʠʢʝ ʧʦ 

ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʚ 2015 ʛ. (1225,8 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ) ʠ 2018 ʛ. (546,1 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ +15,5% ʠ +0,6%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʈʦʩʪ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʪʠʪʘ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ʥʘʙʣʶʜʘʣʩʷ ʚ 2017 ʛʦʜʫ (83,2 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ) ʥʘ +38,2%.  

ʇʦʪʝʨʷ ʩʣʫʭʘ ʚʳʷʚʣʝʥʘ ʚ 2016 ʛ. (16,1 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʠ 2018 ʛ. (7,7 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ), ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ +40,0% ʠ +5,4%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʯʠʭ ʙʦʣʝʟʥʝʡ ʫʭʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2015 ʛ. (1071,7 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʠ 

2018 ʛ. (471,1 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ), ʧʨʠʨʦʩʪ ʥʘ +37,3% ʠ +4,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ.  

ɺ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ ʧʦ ɸʣʘʡʩʢʦʤʫ ʨʘʡʦʥʫ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2017 ʛ. ʠ 

2018 ʛ. ʥʘ +54,3% ʠ +14,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 2).  
 

ʊʘʙʣʠʮʘ 2. 

ɼʀʅɸʄʀʂɸ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɹʆʃɽɿʅʗʄʀ ʋʍɸ ʀ ʉʆʉʎɽɺʀɼʅʆɻʆ ʆʊʈʆʉʊʂɸ  

ʅɸ 100 ʊʓʉ ʅɸʉɽʃɽʅʀʗ ʇʆ ʈɸʁʆʅɸʄ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ ʂʀʈɻʀɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 
 

 ̄

ʧʧ 

ʈʘʡʦʥ ɻʦʜʳ 

2014 2015 2016 2017 2018 

1. ɸʣʘʡʩʢʠʡ  1137,1 887,7 607,6 937,8 1070,2 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī249,4 ī280,1 +330,2 +132,4 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī21,9 ī31,5 +54,3 +14,1 

2. ɸʨʘʚʘʥʩʢʠʡ 2571,8 2876,0 219,2 301,5 407,0 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +304,2 ī2656,8 +82,3 +105,5 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +11,8 ī92,3 +37,5 +35,0 

3. ʂʘʨʘïʂʫʣʴʜʞʠʥʩʢʠʡ 3143,0 4507,7 4753,1 1225,2 88,4 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +1364,7 +245,4 ī3527,9 ī1136,8 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +43,4 +5,4 ī74,2 ī92,7 

4. ʂʘʨʘïʉʫʡʩʢʠʡ 183,6 228,3 587,0 258,6 136,5 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +44,7 +358,7 ī328,4 ī122,1 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +24,3 +157,1 ī60,0 ī47,2 

5. ʅʦʦʢʘʪʩʢʠʡ 481,7 1134,7 524,6 320,8 484,1 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +653,0 ī610,1 ī203,8 +163,3 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +135,5 ī53,7 ī38,8 +51,0 

6. ʋʟʛʝʥʩʢʠʡ 1129,7 1324,9 386,2 673,9 474,6 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +195,2 ī938,7 +287,7 ī199,3 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +17,2 ī70,8 +74,5 ī29,5 

7. ʏʦʥïɸʣʘʡʩʢʠʡ 866,4 503,2 118,4 276,0 803,9 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī363,2 ī384,8 +157,6 +527,9 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī42,0 ī76,4 +133,1 +191,2 

 

ɺ ɸʨʘʚʘʥʩʢʦʤ ʨʘʡʦʥʝ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʦʪʤʝʯʘʣʘʩʴ ʚ 2015 ʛ. ʥʘ +11,8%, 2017 ʛ. ʥʘ 

+37,5% ʠ 2018 ʛ. ʥʘ +35,0%.  

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʂʘʨʘïʂʫʣʴʜʞʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ +43,4% ʚ 

215 ʛ ʠ ʥʘ +5,4% ʚ 2016 ʛ.  

ɺ ʂʘʨʘïʉʫʡʩʢʦʤ ʨʘʡʦʥʝ ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ, ʥʦ ʚ 2016 ʛ. ʙʳʣ ʨʝʟʢʠʡ 

ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʥʘ +157,1% ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚ 2015 ʛ. ʥʘ +24,3%.  

ʈʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʳʷʚʣʝʥʦ ʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʅʦʦʢʘʪʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 

2015 ʛ. ʥʘ +135,5%, ʚ 2018 ʛ. ʥʘ +51,0%.  

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ +17,2% ʚ 2015 ʛ. ʠ +74,5% ʚ 2017 ʛ. ʦʪʤʝʯʘʣʩʷ ʚ 

ʋʟʛʝʥʩʢʦʤ ʨʘʡʦʥʝ.  

ɺ ʏʦʥïɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

2017 ʛ. ʠ 2018 ʛ., ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ +133,1% ʠ +191,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʤʠ ʦʪʠʪʘʤʠ (ʊʘʙʣʠʮʘ 3) ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ ɸʨʘʚʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2018 ʛ. (8,7 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ +163,6%, ʂʘʨʘï

ʉʫʡʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2016 ʛ. (48,0 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ +150,0%.  

ʅʦʦʢʘʪʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2015 ʛ. (111,6%) ʥʘ +69,8%, ʋʟʛʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2017 ʛ. (262,2 ʥʘ 

100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ +183,4%. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʂʘʨʘïʂʫʣʴʜʞʠʥʩʢʦʤ ʨʘʡʦʥʝ ʚ 2018 ʛ. ʥʝ ʙʳʣʦ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ 

ʚʳʷʚʣʝʥʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʪʠʪʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʙʣʶʜʘʣʩʷ ʥʫʣʝʚʦʡ ʧʨʠʨʦʩʪ. 

 

ʊʘʙʣʠʮʘ 3. 

ɼʀʅɸʄʀʂɸ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʍʈʆʅʀʏɽʉʂʀʄʀ ʆʊʀʊɸʄʀ  

ʅɸ 100 ʊʓʉ ʅɸʉɽʃɽʅʀʗ ʇʆ ʈɸʁʆʅɸʄ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ ʂʀʈɻʀɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 
 

 ̄

ʧʧ 

ʈʘʡʦʥ ɻʦʜʳ 

2014 2015 2016 2017 2018 

1. ɸʣʘʡʩʢʠʡ  291,0 247,7 41,5 37,0 4,1 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī43,3 ī206,2 ī4,5 ī32,9 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī14,8 ī83,2 ī10,8 ī89,0 

2. ɸʨʘʚʘʥʩʢʠʡ 259,2 225,7 0 3,3 8,7 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī33,5 ī225,7 +3,3 +5,4 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī13,0 ī100,0 0 +163,6 

3. ʂʘʨʘïʂʫʣʴʜʞʠʥʩʢʠʡ 1584,3 1421,3 749,2 60,0 0 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī163,0 ī672,1 ī689,2 0 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī10,3 ī47,2 ī92,0 0 

4. ʂʘʨʘïʉʫʡʩʢʠʡ 106,3 19,2 48,0 16,0 2,5 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī87,1 +28,8 ī32,0 ī13,5 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī82,0 +150,0 ī66,7 ī84,3 

5. ʅʦʦʢʘʪʩʢʠʡ 65,7 111,6 23,3 3,0 4,5 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +45,9 ī88,3 ī20,3 ī1,5 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +69,8 ī79,1 ī87,1 ī50,0 

6. ʋʟʛʝʥʩʢʠʡ 384,8 337,4 92,5 262,2 179,4 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī47,4 ī244,9 +169,7 ī82,8 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī12,3 ī72,5 +183,4 ī31,5 

7. ʏʦʥïɸʣʘʡʩʢʠʡ 611,3 163,3 8,4 0 52,7 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī448,0 ī154,9 0 +52,7 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī73,2 ī94,8 0 0 

 

ʇʦʪʝʨʷ ʩʣʫʭʘ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ɸʣʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʜʠʥʘʤʠʢʝ (ʊʘʙʣʠʮʘ 4) ʠʤʝʣʘ 

ʪʝʥʜʝʥʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʚ 2015 ʛ. (+123,4%), 2016 ʛ. (+110,4%) ʠ 2018 ʛ. (+215,3%).  

ʈʝʟʢʠʡ ʧʦʜʲʝʤ ʧʦʪʝʨʴ ʩʣʫʭʘ ʦʪʤʝʯʘʣʩʷ ʚ 2016 ʛ. ʚ ʂʘʨʘïʂʫʣʴʜʞʠʥʩʢʦʤ (+526,5%), 

ʂʘʨʘïʉʫʡʩʢʦʤ (+475,7%) ʨʘʡʦʥʘʭ, ʚ ʅʦʦʢʘʪʩʢʦʤ ʨʘʡʦʥʝ ʚ 2015 ʛʦʜʫ (+109,3%).  

ʇʦ ʋʟʛʝʥʩʢʦʤʫ ʨʘʡʦʥʫ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʝʨʴ ʩʣʫʭʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2015 ʛ. ʥʘ +40,2% ʠ 

2017 ʛ. ʥʘ +30,2%. 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚʳʷʚʣʝʥ ʚ ʏʦʥïɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʚ 2018 ʛ. (+8,1%).  

ʇʦʪʝʨʠ ʩʣʫʭʘ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ 

ʚ 2016 ʛ. ʧʦ ɸʨʘʚʘʥʩʢʦʤʫ ʠ ʏʦʥïɸʣʘʡʩʢʦʤʫ ʨʘʡʦʥʘʭ.  
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ʊʘʙʣʠʮʘ 4. 

ɼʀʅɸʄʀʂɸ ʇʆʊɽʈʔ ʉʃʋʍɸ ʅɸ 100 ʊʓʉ ʅɸʉɽʃɽʅʀʗ  

ʇʆ ʈɸʁʆʅɸʄ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ ʂʀʈɻʀɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 
 

 ̄

ʧʧ 

ʈʘʡʦʥ ɻʦʜʳ 

2014 2015 2016 2017 2018 

1. ɸʣʘʡʩʢʠʡ  4,7 10,5 22,1 1,3 4,1 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +5,8 +11,6 ī20,8 +2,8 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +123,4 +110,4 ī94,1 +215,3 

2. ɸʨʘʚʘʥʩʢʠʡ 13,5 52,4 0 9,0 4,7 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +38,9 0 +9,0 ī4,3 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +288,1 0 0 ī47,7 

3. ʂʘʨʘïʂʫʣʴʜʞʠʥʩʢʠʡ 111,5 28,6 179,2 15,0 1,2 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī82,9 +150,6 ī119,2 ī13,8 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī74,3 +526,5 ī66,5 ī92,0 

4. ʂʘʨʘïʉʫʡʩʢʠʡ 3,7 3,3 19,0 6,3 3,4 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī0,4 +15,7 ī12,7 ī2,9 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī10,8 +475,7 ī66,8 ī46,0 

5. ʅʦʦʢʘʪʩʢʠʡ 8,6 18,0 17,4 10,0 7,8 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +9,4 ī0,6 ī7,4 ī2,2 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +109,3 ī3,3 ī42,5 ī22,0 

6. ʋʟʛʝʥʩʢʠʡ 32,3 45,3 45,3 59,0 49,7 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð +13,0 0 +13,7 -9,3 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +40,2 0 +30,2 ī15,7 

7. ʏʦʥïɸʣʘʡʩʢʠʡ 44,5 17,6 0 0 8,1 

 ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ð ī26,9 ī17,6 0 +8,1 

 ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī60,4 ī100,0 0 0 
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ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʤ ʦʪʠʪʦʤ ʚ 2015 ʛʦʜʫ, ʧʦʪʝʨʷ ʩʣʫʭʘ ʦʪʤʝʯʘʣʦʩʴ ʚ 2015 ʛ. ʠ 2016 ʛ. 

ʈʦʩʪ ʧʨʦʯʠʭ ʙʦʣʝʟʥʝʡ ʫʭʘ ʥʘʙʣʶʜʘʣʩʷ ʚ 2015 ʛ. ɺ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  

2. ʈʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚ 

ʜʠʥʘʤʠʢʝ ʦʪʤʝʯʘʣʦʩʴ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʂʘʨʘïʉʫʡʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2016 ʛ., ʅʦʦʢʘʪʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 

2015 ʛ., ʏʦʥ-ɸʣʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2017 ʛ. ʠ 2018 ʛ. 

3. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʤʠ ʦʪʠʪʘʤʠ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ɸʨʘʚʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2018 ʛ., ʂʘʨʘïʉʫʡʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2016 ʛ., ʅʦʦʢʘʪʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2015 ʛ., 

ʋʟʛʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2017 ʛ.  

4. ɺ ʦʩʥʦʚʥʦʤ ʧʨʠʨʦʩʪ ʧʦʪʝʨʴ ʩʣʫʭʘ ʚʳʷʚʣʝʥ ʚ ɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ. ʈʝʟʢʠʡ ʧʦʜʲʝʤ ʧʦʪʝʨʴ 

ʩʣʫʭʘ ʦʪʤʝʯʘʣʩʷ ʚ 2016 ʛ. ʚ ʂʘʨʘïʂʫʣʴʜʞʠʥʩʢʦʤ, ʂʘʨʘïʉʫʡʩʢʦʤ ʨʘʡʦʥʘʭ, ʚ ʅʦʦʢʘʪʩʢʦʤ 

ʨʘʡʦʥʝ ʚ 2015 ʛ. ʇʦ ʋʟʛʝʥʩʢʦʤʫ ʨʘʡʦʥʫ ʫʚʝʣʠʯʝʥʠʝ ʧʦʪʝʨʴ ʩʣʫʭʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2015 ʛ. ʠ 

2017 ʛ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚʳʷʚʣʝʥ ʚ ʏʦʥïɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʚ 2018 ʛ. 

˜̘̜̏̌̔̆̎̎̆ ̜̅́̎̎̆ ̝̟̒̃̉̅̆̓̆̌̒̓̃̔̓ ̏ ̖̎̆̏̂̏̅̉̍̏̒̓̉ ̗̏̐̓̉̍̉̈́̉̉ 

̘̏̓̏̌́̑̉̎̄̏̌̏̄̉̆̒̋̏̊ ̐̏̍̏̉̚ ̃ ˛̙̒̋̏̊ ̏̂̌́̒̓̉Ȣ 
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ɸʥʥʦʪʘʮʠʷ. ɻʠʧʝʨʫʨʠʢʝʤʠʷ (ɻʋ) ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʪʨʝʪʠ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 

ʪʠʧʘ (ʉɼ 2). ʌʦʨʤʠʨʦʚʘʥʠʝ ɻʋ ʧʨʠ ʉɼ 2 ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ 

ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʦʯʝʢ. ʅʘ ʩʪʘʜʠʠ ʧʨʝʜʠʘʙʝʪʘ ɻʋ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʚʷʟʴ ʩ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ (ʀʈ), ʥʝ ʷʩʥʦ ʚ ʢʘʢʦʡ ʤʝʨʝ ʵʪʦʪ ʬʝʥʦʤʝʥ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʠʢʝʤʠʠ ʧʨʠ ʉɼ 2. ʇʨʷʤʘʷ ʦʮʝʥʢʘ ʀʈ ʫ ʙʦʣʴʥʳʭ ʉɼ 2 ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ. ʉʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʳ 

ʢʦʩʚʝʥʥʦʡ ʦʮʝʥʢʠ ʀʈ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʠʥʜʝʢʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʩʪʳʭ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟʦʚ. ʕʪʠ ʠʥʜʝʢʩʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ 

ʥʘʪʦʱʘʢ ʫʨʦʚʥʝʡ ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʊɻ) ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉ 

ʃʇɺʇ) ð ʠʥʜʝʢʩ ʊɻ/ʍʉ ʃʇɺʇ, ʊɻ ʠ ʛʣʶʢʦʟʳ ð ʀʊɻ, ʘ ʪʘʢʞʝ ʊɻ, ʍʉ ʃʇɺʇ ʠ ʛʣʶʢʦʟʳ ð 

ʄʀ (ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʠʥʜʝʢʩ). ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʫ 

ʙʦʣʴʥʳʭ ʉɼ 2 ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʯʝʢʠʩʣʦʛʦ ʦʙʤʝʥʘ ʠ ʠʥʜʝʢʩʘʤʠ ʊɻ/ʍʉ 

ʃʇɺʇ, ʀʊɻ ʠ ʄʀ. ʆʙʩʣʝʜʦʚʘʥʦ 368 ʙʦʣʴʥʳʭ ʉɼ 2, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 55,8 ʣʝʪ, ʩʨʝʜʥʷʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 7,2 ʛʦʜʘ. ʄʫʞʯʠʥ ʙʳʣʦ 147, ʞʝʥʱʠʥ ð 221. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ 

ʫʨʠʢʝʤʠʠ ʩ ʊɻ/ʍʉ ʃʇɺʇ (Rs=0,2, ʨ=0,03). ʇʨʠ ʠʥʩʫʣʠʥʥʝʟʘʚʠʩʠʤʦʤ ʪʝʯʝʥʠʠ ʉɼ 2 ʫʨʠʢʝʤʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʊɻ/ʍʉ ʃʇɺʇ (Rs=0,21, ʨ=0,03), ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʷʟʠ ʨʝʥʘʣʴʥʦʛʦ ʢʣʠʨʝʥʩʘ ʫʨʘʪʦʚ ʩ ʊɻ/ʍʉ ʃʇɺʇ (Rs=0,34, ʨ=0,007) ʠ 

ʬʨʘʢʮʠʦʥʥʦʛʦ ʢʣʠʨʝʥʩʘ ʫʨʘʪʦʚ ʩ ʀʊɻ (Rs =ī0,27, ʨ=0,007). ʇʨʠ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʦʤ ʪʝʯʝʥʠʠ 

ʉɼ 2 ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʊɻʀ ʩ ʫʨʠʢʫʨʠʝʡ (Rs=0,44, ʨ=0,03) ʠ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʩ ɻɻʌʈʊ ð ʦʩʥʦʚʥʳʤ ʬʝʨʤʝʥʪʦʤ ʨʝʫʪʠʣʠʟʘʮʠʠ ʧʫʨʠʥʦʚ (Rs=ī0,44, ʨ=0,03). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʦʙʤʝʥʘ 

ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʉɼ 2. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʜʝʢʩʘ 

ʊɻ/ʍʉ ʃʇɺʇ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʀʈ ʧʨʠ ʉɼ 2. 

ʇʨʠ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʦʤ ʪʝʯʝʥʠʠ ʉɼ 2 ʧʨʠʦʙʨʝʪʘʝʪ ʟʥʘʯʝʥʠʝ ʀʊɻ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʫʩʠʣʝʥʥʳʤ ʢʘʪʘʙʦʣʠʟʤʦʤ ʧʫʨʠʥʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʭ ʨʝʫʪʠʣʠʟʘʮʠʝʡ.  

 

Abstract. Hyperuricemia (HU) occurs in one third of patients with type 2 diabetes mellitus 

(DM 2). The formation of HU in DM 2 is due to metabolic factors and impaired renal function. At 

the stage of prediabetes, GU reveals a connection with insulin resistance (IR), it is not clear to what 

extent this phenomenon is associated with an increase in uricemia in DM 2. Direct assessment of IR 

in patients with DM 2 is difficult. There are methods for indirect estimation of IR based on 

the calculation of indices using the results of simple laboratory tests. These indices are based on 
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the determination of fasting plasma levels of triglycerides (TG) and high-density lipoprotein 

cholesterol (HDL-C) ð TG/HDL-C, TG and glucose ð TyG index, as well as TG, HDL-C and 

glucose ð MI (metabolic index). The aim of the study was to study the relationship in patients DM 

2 between the main indicators of uric acid metabolism and the TG/HDL-C index, TyG index, and 

MI. 368 patients with DM 2 an average age of 55.8 years, and an average disease duration of 7.2 

years were examined. There were 147 men, 221 women. The connection of uricemia with TG/HDL-

C was established (Rs=0.2, p=0.03). In the non-insulin-dependent course of DM 2, uricemia was 

positively correlated with TG/HDL-C (Rs=0.21, p=0.03), negative relations of renal clearance of 

urates with TG/HDL-C (Rs=0.34, p=0.007) and fractional clearance of urates with TyG (Rs =ī0.27, 

p=0.007) were recorded. In the insulin-dependent course of DM 2, a positive association of TyG 

with uricuria (Rs=0.44, p=0.03) and a negative correlation with GGFRT, the main enzyme for 

purine reuse (Rs=ī0.44, p=0.03), were revealed. The results obtained do not contradict 

the previously established patterns of uric acid metabolism in DM 2. The conclusion is made on 

the feasibility of using the TG/HDL-C index as an indicator of metabolic disorders of uric acid and 

IR in DM 2. In the insulin-dependent course of DM2, TyG index becomes important, an increase in 

which is associated with increased catabolism of purines and their insufficient reutilization. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʯʝʚʘʷ ʢʠʩʣʦʪʘ, ʛʠʧʝʨʫʨʠʢʝʤʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʠʥʜʝʢʩʳ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʠʥʜʝʢʩ ʊɻ/ʍʉ-ʃʇɺʇ. 

 

Keywords: uric acid, hyperuricemia, type 2 diabetes mellitus, insulin resistance, insulin 

resistance indexes, TG/HDL-C index. 

 

ɻʠʧʝʨʫʨʠʢʝʤʠʷ (ɻʋ) ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʪʨʝʪʠ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ʉɼ) 2 ʪʠʧʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ɻʋ ʧʨʠ ʵʪʦʡ ʬʦʨʤʝ ʉɼ ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʚʳʩʦʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʳ, ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, 

ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ, ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ) ʠ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʦʯʝʢ [1]. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʫʞʝ ʥʘ ʨʘʥʥʠʭ ʧʦʜʩʪʫʧʘʭ ʢ ʉɼ 2 ʪʠʧʘ (ʥʘ ʩʪʘʜʠʠ ʧʨʝʜʠʘʙʝʪʘ) ɻʋ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʚʷʟʴ ʩ 

ʜʨʫʛʠʤ ʢʣʶʯʝʚʳʤ ʛʦʨʤʦʥʘʣʴʥʦïʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʘʪʦʛʝʥʝʟʘ ð ʩ ʩʦʩʪʦʷʥʠʝʤ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʀʈ) [2]. 

ʆʮʝʥʢʘ ʀʈ ʧʨʠ ʤʘʥʠʬʝʩʪʥʦʤ ʉɼ 2 ʪʠʧʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ. ʇʨʦʚʝʜʝʥʠʝ ʂʃʕʄʇ-ʪʝʩʪʘ, 

ʧʨʠʟʥʘʥʥʦʛʦ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʦʮʝʥʢʠ ʀʈ, ʚ ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʧʦʣʥʠʤʦ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʢʦʩʚʝʥʥʳʭ ʠʥʜʝʢʩʦʚ ʀʈ ʢʘʢ ʠʥʜʝʢʩ 

ʅʆʄɸ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʘʟʘʣʴʥʦʡ ʠʥʩʫʣʠʥʦʩʝʢʨʝʮʠʠ, ʠʤʝʝʪ 

ʨʷʜ ʠʟʚʝʩʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ [3]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ çʥʝʠʥʩʫʣʠʥʦʚʳʝè ʠʥʜʝʢʩʳ ʜʣʷ ʦʮʝʥʢʠ ʀʈ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ, ʠ ʢʦʪʦʨʳʝ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʫʞʝ ʠʟʚʝʩʪʥʳʤʠ 

çʠʥʩʫʣʠʥʦʚʳʤʠè ʠʥʜʝʢʩʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʠʥʩʫʣʠʥʫ [4]. ʉʨʝʜʠ ʥʠʭ 

ʠʥʜʝʢʩʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʥʘʪʦʱʘʢ ʫʨʦʚʥʝʡ 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʊɻ) ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉ ʃʇɺʇ) ð ʠʥʜʝʢʩ 

ʊɻ/ʍʉ ʃʇɺʇ [5], ʊɻ ʠ ʛʣʶʢʦʟʳ ð ʀʊɻ [6], ʘ ʪʘʢʞʝ ʊɻ, ʍʉ ʃʇɺʇ ʠ ʛʣʶʢʦʟʳ ð ʄʀ 

(ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʠʥʜʝʢʩ) [7]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ ʤʝʞʜʫ 

ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʯʝʢʠʩʣʦʛʦ ʦʙʤʝʥʘ ʠ çʥʝʠʥʩʫʣʠʥʦʚʳʤʠè ʠʥʜʝʢʩʘʤʠ ʦʮʝʥʢʠ ʀʈ ð 

ʊɻ/ʍʉ ʃʇɺʇ, ʀʊɻ ʠ ʄʀ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʦʪʢʨʳʪʦʤ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʥʝʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʦʜʥʦʤʦʤʝʥʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 368 ʙʦʣʴʥʳʤʠ ʉɼ 2 ʪʠʧʘ, ʧʨʦʭʦʜʠʚʰʠʤʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ 

ʚ ʦʪʜʝʣʝʥʠʠ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ʄʠʥʟʜʨʘʚʘ ʏʫʚʘʰʠʠ. 

ɺʳʙʦʨʢʘ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ð ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ. 

ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 21 ʜʦ 80 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 55,8 ʣʝʪ 

(ʤʝʜʠʘʥʘ 57 ʣʝʪ). ɼʣʠʪʝʣʴʥʦʩʪʴ ʜʠʘʙʝʪʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʭ 

ʩʣʫʯʘʝʚ ʜʦ 29 ʣʝʪ, ʩʨʝʜʥʠʡ çʩʪʘʞè ʉɼ 2ʪʠʧʘ ʩʦʩʪʘʚʣʷʣ 7,2 ʛʦʜʘ ʧʨʠ ʤʝʜʠʘʥʝ 6 ʣʝʪ. ʄʫʞʯʠʥ 

ʙʳʣʦ 147 ʯʝʣ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 54,1 ʛʦʜʘ, ʤʝʜʠʘʥʘ 54 ʛʦʜʘ; ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 

6,8 ʛʦʜʘ, ʤʝʜʠʘʥʘ 5 ʣʝʪ), ʞʝʥʱʠʥ ð 221 ʯʝʣ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 56,9 ʛʦʜʘ, ʤʝʜʠʘʥʘ 58 ʣʝʪ; 

ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʉɼ 2 ʪʠʧʘ 7,5 ʛʦʜʘ, ʤʝʜʠʘʥʘ 6 ʣʝʪ).  

ʇʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʝʩʴ ʘʨʩʝʥʘʣ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʭ ʩʨʝʜʩʪʚ [8] ʩʪʨʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʦʢʘʟʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʉɼ [9]. 295 ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʣʠ ʧʝʨʦʨʘʣʴʥʳʝ 

ʩʘʭʘʨʦʩʥʠʞʘʶʱʠʝ ʩʨʝʜʩʪʚʘ (ʇʉʉ), ʫ 73 ʧʘʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʣʠ ʩʦʯʝʪʘʥʠʷ ʇʉʉ ʩ 

ʠʥʲʝʢʮʠʷʤʠ ʠʥʩʫʣʠʥʘ, ʠʣʠ ʪʦʣʴʢʦ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʢʘʢ ʧʨʘʚʠʣʦ 

ʧʨʠʤʝʥʷʣʠ ʪʨʘʜʠʮʠʦʥʥʫʶ ʙʘʟʠʩïʙʦʣʶʩʥʫʶ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʶ.  

ʀʟ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʯʝʢʠʩʣʦʛʦ ʦʙʤʝʥʘ, ʩʦʛʣʘʩʥʦ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʥʘʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ [10], ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʜʠʥʘʤʠʢʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ (ʚ ʩʨʝʜʥʝʤ ʚ 

ʪʝʯʝʥʠʝ 14 ʜʥʝʡ) ʠʩʩʣʝʜʦʚʘʣʠ ʩʧʝʢʪʨʦʬʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʄʂʢ) ʠ ʩʫʪʦʯʥʦʡ ʤʦʯʝ (ʄʂʤ), ʚʳʯʠʩʣʷʣʠ ʨʝʥʘʣʴʥʳʡ ʢʣʠʨʝʥʩ ʄʂ (ʂʤʢ). 

ʆʧʨʝʜʝʣʷʣʠ ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ) ʧʦ ʢʣʠʨʝʥʩʫ ʵʥʜʦʛʝʥʥʦ ʢʨʝʘʪʠʥʠʥʘ ʠ, 

ʩʦʧʦʩʪʘʚʣʷʷ ʉʂʌ ʠ ʂʤʢ, ʦʮʝʥʠʚʘʣʠ ʬʨʘʢʮʠʦʥʥʳʡ ʨʝʥʘʣʴʥʳʡ ʢʣʠʨʝʥʩ ʄʂ (ʬʂʤʢ). ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʩʧʝʢʪʨʦʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʩʘʥʪʠʥʘ ʠ ʚʳʯʠʩʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʵʪʦʛʦ 

ʧʫʨʠʥʦʚʦʛʦ ʤʝʪʘʙʦʣʠʪʘ ʢ ʄʂʢ ʩʫʜʠʣʠ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʦʢʠʩʣʝʥʠʷ 

ʧʫʨʠʥʦʚ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟʳ (ʂʆ). ʇʫʪʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʯʝʢʠʩʣʦ-

ʢʨʝʘʪʠʥʦʚʦʛʦ ʠʥʜʝʢʩʘ ʤʦʯʠ (ʄʂʀʄ) ʢʦʩʚʝʥʥʦ ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ʛʫʘʥʠʥ (ʛʠʧʦʢʩʘʥʪʠʥ) 

ʬʦʩʬʦʨʠʙʦʟʠʣʪʨʘʥʩʬʝʨʘʟʳ ð ʦʩʥʦʚʥʦʛʦ ʬʝʨʤʝʥʪʘ ʨʝʫʪʠʣʠʟʘʮʠʠ ʧʫʨʠʥʦʚ. ɼʣʷ ʩʫʞʜʝʥʠʷ ʦ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʫʨʠʥʦʚʦʛʦ ʢʘʪʘʙʦʣʠʟʤʘ ʚʳʯʠʩʣʷʣʠ ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʨʘʥʝʝ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʫʨʠʥʦʚ (ʢʇɼʇ) ʧʦ ʬʦʨʤʫʣʝ: ʢʇɼʇ (ʦʪʥ. ʝʜ.) = ʄʂʄʀʄ Ĭ ʘʢʪʠʚʥʦʩʪʴ 

ʂʆ (ʫʩʣ. ʝʜ.) [11].  

ʀʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʵʥʜʦʛʝʥʥʫʶ ʠʥʩʫʣʠʥʦʩʝʢʨʝʮʠʠ ʦʧʨʝʜʝʣʷʣʠ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ ʉ-ʧʝʧʪʠʜ. ɿʥʘʯʝʥʠʝ ʉ-ʧʝʧʪʠʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʂʀʈ). ɼʣʷ ʵʪʦʛʦ ʚ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ ʅʆʄɸ 

(ʅʆʄɸ = ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʳʡ ʠʥʩʫʣʠʥ Ĭ ʛʣʶʢʦʟʘ/22,5) ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʷ ʠʥʩʫʣʠʥʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʥʘʯʝʥʠʝ ʉ-ʧʝʧʪʠʜʘ.  

ɸʧʨʦʙʠʨʫʝʤʳʝ çʥʝʠʥʩʫʣʠʥʦʚʳʝè ʠʥʜʝʢʩʳ ʀʈ ʚʳʯʠʩʣʷʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʢʨʦʚʠ ʥʘʪʦʱʘʢ (ʧʦʩʣʝ ʥʦʯʥʦʛʦ ʛʦʣʦʜʘʥʠʷ) ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʛʣʶʢʦʟʳ, ʊɻ ʠ ʍʉ ʃʇɺʇ. ʀʥʜʝʢʩ ʊɻ/ʍʉ ʃʇɺʇ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʨʦʩʪʦʛʦ ʜʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [5], ʠʥʜʝʢʩ ʀʊɻ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ:  

ʀʊɻ = ln [ʊɻ (ʤʛ/ʜʣ) ʭ ʛʣʶʢʦʟʘ (ʤʛ/ʜʣ)/2] [6]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʯʝʥʠʡ ʄʀ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ: ʄʀ = ʊɻ (ʤʤʦʣʴ/ʣ) Ĭ ʛʣʶʢʦʟʘ (ʤʤʦʣʴ/ʣ)] / ʍʉ ʃʇɺʇ (ʤʤʦʣʴ/ʣ) ʚ 

ʢʚʘʜʨʘʪʝ [7]. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ 

STATISTICA (StatSoft Inc., ʉʐɸ, ʚʝʨʩʠʷ 6.0). ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ 

ʚʠʜʝ ʩʨʝʜʥʝʡ (ʄ), ʤʝʜʠʘʥʳ (ʄʝ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʥʪʠ (Z). ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
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ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʥʛʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ (Rs). ɼʣʷ ʩʫʞʜʝʥʠʷ ʦ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʟʥʘʢʘ ʚʳʯʠʩʣʷʣʠ ʠʭ ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʢʠ (ʀʇɼ) ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ [6]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠʤʘʣʠ ʟʥʘʯʝʥʠʝ ʨ=0,05.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʯʝʢʠʩʣʦʛʦ ʦʙʤʝʥʘ ʠ ʠʥʜʝʢʩʦʚ ʀʈ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʛʝʥʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

(ʊʘʙʣʠʮʘ 1), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʦʙʲʝʜʠʥʝʥʥʫʶ 

(ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ) ʛʨʫʧʧʫ ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ.  
 

ʊʘʙʣʠʮʘ 1. 

ʇɸʈɸʄɽʊʈʓ ʄʆʏɽʂʀʉʃʆɻʆ ʆɹʄɽʅɸ ʀ ʇʆʂɸɿɸʊɽʃʀ ʀʅʉʋʃʀʅʆʈɽɿʀʉʊɽʅʊʅʆʉʊʀ  

ʋ ɹʆʃʔʅʓʍ ʉɼ 2 ʊʀʇɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇʆʃɸ 
 

ʇʦʢʘʟʘʪʝʣʠ, ʝʜ. ʠʟʤʝʨ. ɾʝʥʱʠʥʳ, ʄ, ʄʝ ʄʫʞʯʠʥʳ, ʄ, ʄʝ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, z, p 

ʄʂʢ, ʤʢʤʦʣʴ/ 323,9, 298,8 340,9, 336,6 ī1,1, 0,28 

ʄʂʤ, ʤʤʦʣʴ/ʣ 7,0, 6,4 7,7, 7,2 0,02, 0,98 

ʂʤʢ, ʤʣ/ʤʠʥ 17,0, 14,8  17,9, 14,7 0,4, 0,68 

ʬʂʤʢ, % ʢ ʉʂʌ 25,9, 20,9 22,7, 18,7 0,34, 0,73 

ʂʆ, ʫʩʣ. ʝʜ. 1,13, 1,1 1,18, 1,1 1,1, 0,27 

ɻɻʌʈʊ, ʫʩʣ. ʝʜ. 4,4, 4,6 4,6, 4,6 1,1, 0,31 

ʢʇɼʇ, ʦʪʥ. ʝʜ. 1,13, 0,86 0,74, 0,72 1,2, 0,22 

ʂʀʈ, ʫʩʣ. ʝʜ 0,88, 0,5 0,84, 0,34 0,8, 0,4 

ʊɻ/ʍʉ ʃʇɺʇ, ʦʪʥ. ʝʜ. 1,9, 1,3 1,6, 1,3 ī0,9, 0,39 

ʊɻʀ, ʫʩʣ. ʝʜ. 9,5, 9,4 9,4, 9,3 ī1,21, 0,23 

ʄʀ, ʦʪʥ. ʝʜ. 14,0, 8,5 12,9, 8,2 ī1,5, 0,12 

 

ɺ ʭʦʜʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʞʜʫ ʚʩʝʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʯʝʢʠʩʣʦʛʦ ʦʙʤʝʥʘ ʠ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʠʥʜʝʢʩʘʤʠ ʀʈ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘʷ ʩʚʷʟʴ ʪʦʣʴʢʦ ʤʝʞʜʫ 

ʫʨʠʢʝʤʠʝʡ (ʄʂʢ) ʠ ʠʥʜʝʢʩʦʤ ʊɻ/ʍʉ ʃʇɺʇ (Rs=0,2, ʨ=0,03). ʕʪʘ ʩʚʷʟʴ ʥʘʰʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʯʝʢʠʩʣʦʛʦ ʦʙʤʝʥʘ ʫ ʙʦʣʴʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʊɻ/ʍʉ ʃʇɺʇ (ʊʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2. 

ɿʅɸʏɽʅʀʗ ʀʅɼɽʂʉʆɺ ʀʅʉʋʃʀʅʆʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ʋ ɹʆʃʔʅʓʍ ʉɼ 2 ʊʀʇɸ ɺ 

ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺɽʃʀʏʀʅʓ ʀʅɼɽʂʉɸ ʊɻ/ʍʉ ʃʇɺʇ (ʄ, ʄʝ) 
 

ʇʦʢʘʟʘʪʝʣʠ, 

ʝʜ. ʠʟʤʝʨ. 

ʊɻ/ʍʉ ʃʇɺʇ < 2 ʦʪʥ. 

ʝʜ. 

ʊɻ/ʍʉ ʃʇɺʇ Ó 2 ʦʪʥ. 

ʝʜ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, z, p 

ʄʂʢ, ʤʢʤʦʣʴ/ 330,1, 331,0 375,4, 376,1 ī2,0, 0,046 

ʄʂʤ, ʤʤʦʣʴ/ʣ 7,1, 7,0 6,8, 5,4 0,83, 0,4 

ʂʤʢ, ʤʣ/ʤʠʥ 17,3, 15,2 13,5, 11,6 1,69, 0,9 

ʬʂʤʢ, % ʢ ʉʂʌ 22,4, 18,7 29,9, 22,5 ī1,14, 0,25 

ʂʆ, ʫʩʣ. ʝʜ. 1,13, 1,12 1,1, 1,1 0,5, 0,6 

ɻɻʌʈʊ, ʫʩʣ. ʝʜ. 4,5, 4,6 4,4, 4,7 0,23, 0,82 

ʢʇɼʇ, ʦʪʥ. ʝʜ. 0,94, 0,84 1,33, 0,6  1,28, 0,2 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʠʥʜʝʢʩʘ ʊɻ/ʍʉ ʃʇɺʇ 2 ʠ ʙʦʣʝʝ 

ʦʪʥ. ʝʜ. ʫʨʦʚʝʥʴ ʫʨʠʢʝʤʠʠ ʜʦʩʪʦʚʝʨʥʦ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʉɼ 2 ʪʠʧʘ ʩ ʟʥʘʯʝʥʠʷʤʠ 

ʠʥʜʝʢʩʘ ʊɻ/ʍʉ ʃʇɺʇ ʤʝʥʝʝ 2 ʦʪʥ. ʝʜ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 126 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠ ʉɼ 2 ʪʠʧʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʢʟʦʛʝʥʥʦʤ ʠʥʩʫʣʠʥʝ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʝʢʨʝʪʦʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ɓ-ʢʣʝʪʦʢ ʠʥʩʫʣʷʨʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʦʮʝʥʠʪʴ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʙʦʣʴʥʳʭ ʩ ʠʥʩʫʣʠʥʥʝʟʘʚʠʩʠʤʳʤ ʠ 

ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʳʤ ʪʝʯʝʥʠʝʤ ʉɼ 2 ʪʠʧʘ.  

ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 3, ʩʣʝʜʫʝʪ, ʯʪʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʯʝʢʠʩʣʦʛʦ ʦʙʤʝʥʘ ʠ ʠʥʜʝʢʩʘʤʠ, ʢʦʩʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʀʈ, ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʪʝʯʝʥʠʷ ʉɼ 2 ʪʠʧʘ.  

ʇʨʠ ʠʥʩʫʣʠʥʥʝʟʘʚʠʩʠʤʦʤ ʪʝʯʝʥʠʠ ʉɼ ʚʥʦʚʴ ʚʳʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʄʂʢ ʩ 

ʊɻ/ʍʉ ʃʇɺʇ, ʥʦ ʫʞʝ ʬʠʢʩʠʨʫʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʷʟʠ ʂʤʢ ʩ ʊɻ/ʍʉ ʃʇɺʇ ʠ ʬʂʄʂ ʩ ʀʊɻ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʣʦʛʠʯʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʛʝʥʝʟʝ ɻʋ ʧʨʠ ʀʈ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ ʩʦʩʪʦʷʥʠʝʤ ʫʛʥʝʪʝʥʠʝ ʨʝʥʘʣʴʥʦʡ ʩʝʢʨʝʮʠʠ ʫʨʘʪʦʚ. ʂʦʪʦʨʦʝ, ʩʫʜʷ ʧʦ 

ʚʩʝʤʫ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʦʧʦʩʨʝʜʫʝʪʩʷ ʯʝʨʝʟ ʩʥʠʞʝʥʠʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʢʣʠʨʝʥʩʘ ʄʂ ʥʘ 

ʫʨʦʚʥʝ ʢʘʥʘʣʴʮʝʚ ʧʦʯʝʢ. 
 

ʊʘʙʣʠʮʘ 3. 

ɼʆʉʊʆɺɽʈʅʓɽ ʂʆʈʈɽʃʗʎʀʀ ʄɽɾɼʋ ʀʉʉʃɽɼʋɽʄʓʄʀ ʇʆʂɸɿɸʊɽʃʗʄʀ ʋ ɹʆʃʔʅʓʍ ʉɼ 

2 ʊʀʇɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʍɸʈɸʂʊɽʈɸ ʊɽʏɽʅʀʗ ɿɸɹʆʃɽɺɸʅʀʗ 
 

ʀʥʩʫʣʠʥʥʝʟʘʚʠʩʠʤʦʝ ʪʝʯʝʥʠʝ ʀʥʩʫʣʠʥʦʟʘʚʠʩʠʤʦʝ ʪʝʯʝʥʠʝ 

ʄʂʢ ð ʊɻ/ʍʉ ʃʇɺʇ, Rs = 0,21, ʨ = 0,04; 

ʂʤʢ ð ʊɻ/ʍʉ ʃʇɺʇ, Rs = ī0,34, ʨ = 0,007; 

ʬʂʤʢ ð ʀʊɻ, Rs = ī0,27, ʨ = 0,007 

ʄʂʤ ð ʀʊɻ, Rs = 0,44, ʨ = 0,03 

ɻɻʌʈʊ ð ʀʊɻ, Rs = ī0,44, ʨ = 0,03 

 

 

ʇʨʠ ʠʥʩʫʣʠʟʘʚʠʩʠʤʦʤ ʪʝʯʝʥʠʠ ʉɼ 2 ʪʠʧʘ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʊɻʀ, ʢʦʪʦʨʳʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʠʢʫʨʠʝʡ, ʦʪʨʘʞʘʶʱʝʡ ʦʙʱʫʶ ʧʨʦʜʫʢʮʠʶ ʄʂ ʚ ʦʨʛʘʥʠʟʤʝ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ð ʩ ɻʌʈʊ, ʬʝʨʤʝʥʪʦʤ, ʦʪʚʝʯʘʶʱʠʤ ʟʘ ʨʝʫʪʠʣʠʟʘʮʠʶ ʧʫʨʠʥʦʚ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ 

ʩ ʪʝʤ, ʯʪʦ ʀʊɻ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʦʢʘʟʘʪʝʣʝʤ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʶʱʠʤ ʬʝʥʦʤʝʥ 

ʛʣʶʢʦʟʦʣʠʧʦʪʦʢʩʠʯʥʦʩʪʠ [4]. ɻʣʶʢʦʟʦʣʠʧʦʪʦʢʩʠʯʥʦʩʪʴ, ʙʝʟʫʩʣʦʚʥʦ, ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʚ 

ʫʛʥʝʪʝʥʠʠ ʬʫʥʢʮʠʠ ɓ-ʢʣʝʪʦʢ ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʦʛʦ ʪʝʯʝʥʠʷ ʉɼ 2 ʪʠʧʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʠʥʩʫʣʠʥʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʦʚʳʰʝʥʥʳʡ ʢʘʪʘʙʦʣʠʟʤ 

ʧʫʨʠʥʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʭ ʨʝʫʪʠʣʠʟʘʮʠʷ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʠʥʜʝʢʩ ʂʀʈ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʨʢʝʨʘ ʵʥʜʦʛʝʥʥʦʡ 

ʠʥʩʫʣʠʥʦʩʝʢʨʝʮʠʠ ʉ-ʧʝʧʪʠʜʘ, ʥʝ ʢʦʨʨʝʣʠʨʦʚʘʣ ʥʠ ʩ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʯʝʢʠʩʣʦʛʦ 

ʦʙʤʝʥʘ, ʯʪʦ, ʚʧʨʦʯʝʤ, ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʛʨʘʥʠʯʝʥʥʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ çʠʥʩʫʣʠʥʦʚʳʭè 

ʠʥʜʝʢʩʦʚ ʀʈ ʧʨʠ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʉɼ 2 ʪʠʧʘ. 

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʦʱʫʪʠʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʀʇɼ ʠʟʫʯʘʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʝʨʪʥʦʩʪʠ ʠʣʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʫʞʝ 

çʫʩʪʦʷʚʰʠʭʩʷè ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʳʷʚʣʝʥʥʘʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʀʈ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʤʝʥʘ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ (ʥʘʧʨʠʤʝʨ, 

(ʤʝʞʜʫ ɻʋ ʠ ʊɻ/ʍʉ ʃʇɺʇ, ʤʝʞʜʫ ʀʊɻ ʠ ʧʨʦʜʫʢʮʠʝʡ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ) ʟʘʩʣʫʞʠʚʘʶʪ 

ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ çʥʝʠʥʩʫʣʠʥʦʚʳʭè ʠʥʜʝʢʩʦʚ ʀʈ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʤʦʯʝʢʠʩʣʦʛʦ 

ʦʙʤʝʥʘ ʧʨʠ ʉɼ 2ʪʠʧʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʠʥʜʝʢʩʘ ʊɻ/ʍʉ ʃʇɺʇ, ʢʦʪʦʨʳʡ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʯʝʪʢʫʶ ʩʚʷʟʴ ɻʋ. ʇʨʠ ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʦʤ ʪʝʯʝʥʠʠ ʉɼ 2 ʪʠʧʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʟʥʘʯʝʥʠʝ ʀʊɻ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʫʩʠʣʝʥʥʳʤ ʢʘʪʘʙʦʣʠʟʤʦʤ ʧʫʨʠʥʦʚ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʭ ʨʝʫʪʠʣʠʟʘʮʠʝʡ.  
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MODERN DIAGNOSTICS AND TREATMENT OF ALLERGIC RHINITIS  

IN CHILDREN IN THE KYRGYZ REPUBLIC 
 

ÉOmusheva S., National Center for Maternal and Child Welfare, 

Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʳʷʚʣʷʝʤʦʩʪʠ ʠ ʣʝʯʝʥʠ ̫

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʜʝʪʝʡ ʚ ʂʳʨʛʳʟʩʪʘʥʝ. ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ 79 ʜʝʪʝʡ 

ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 79 ʙʦʣʴʥʳʤ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʩ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʘʥʢʝʪʳ. ʇʦʟʜʥʷʷ ʦʙʨʘʱʘʝʤʦʩʪʴ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʩʨʝʜʥʝʤ 3 ʛʦʜʘ ʦʪ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ, 

ʠ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʠʥʪʝʨʤʠʪʠʨʫʶʱʝʤ 

ʪʝʯʝʥʠʠ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʧʨʝʦʙʣʘʜʘʝʪ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʧʳʣʴʮʝ ʟʣʘʢʦʚʳʭ ʠ ʜʝʨʝʚʴʝʚ, ʘ 

ʧʨʠ ʧʝʨʩʠʩʪʠʨʫʶʱʝʤ ʦʪʤʝʯʝʥʳ ʩʦʨʥʳʝ, ʙʳʪʦʚʳʝ ʠ ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʘʣʣʝʨʛʝʥʳ. ʆʮʝʥʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʢʦʞʥʦʛʦ ʠ ʩʫʙʣʠʥʛʚʘʣʴʥʦʛʦ ʤʝʪʦʜʦʚ ʘʣʣʝʨʛʝʥʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʫ ʜʝʪʝʡ. 

 

Abstract. The aim of the study was to study the detection and treatment of allergic rhinitis in 

children in the Kyrgyz Republic. A prospective study included 79 children with suspected allergic 

rhinitis. It was found that 79 patients were diagnosed with allergic rhinitis using an adapted 

questionnaire. Late reversibility, the duration of the disease on average 3 years from the onset of the 

first symptoms, and a severe course, indicate a diagnosis of the disease. In allergic rhinitis 

intermittent flow, sensitization to pollen of cereals and trees predominates, and in persistent, weed, 

domestic, and epidermal allergens are noted. The effectiveness of subcutaneous and sublingual 

allergen-specific immunotherapy methods in children was evaluated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʜʠʘʛʥʦʩʪʠʢʘ, ʘʣʣʝʨʛʝʥʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʠʤʤʫʥʦʪʝʨʘʧʠʷ. 

 

Keywords: children, allergic rhinitis, diagnosis, allergen-specific immunotherapy. 

 

ʉʨʝʜʠ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʘʣʣʝʨʛʦʣʦʛʠʠ ʧʨʦʙʣʝʤʘ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ 

ʨʠʥʠʪʘ ʫ ʜʝʪʝʡ (ɸʈ) ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ [1]. ɸʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ [2ï3]. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʛʣʦʙʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʩʪʨʫʢʪʫʨʝ 

ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ (60ï70%) ʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ 

ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (10ï15%), ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʙʦʣʝʟʥʠ ʜʣʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ [4ï6]. 

ʂ ʥʝʫʢʣʦʥʥʦʤʫ ʨʦʩʪʫ ʯʠʩʣʘ ʜʝʪʝʡ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʝʧʨʘʚʠʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʘʮʠʝʥʪʘʤʠ ʩʠʤʧʪʦʤʦʚ ʙʦʣʝʟʥʠ, 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʙʨʘʱʘʝʤʦʩʪʴ ʢ ʘʣʣʝʨʛʦʣʦʛʫ, ʦʰʠʙʢʠ ʚʨʘʯʝʡ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ. ɺ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʨʦʚʝʥʴ ʜʠʘʛʥʦʩʪʠʢʠ ɸʈ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʦʩʦʙʝʥʥʦ ʚ ʜʝʪʩʢʦʤ 

ʚʦʟʨʘʩʪʝ [1ï2]. ʄʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʠʣʠ ʠʭ ʨʦʜʠʪʝʣʠ ʥʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʷ ʠʣʠ ʥʝ ʩʦʦʙʱʘʶʪ ʦ 

ʩʚʦʠʭ ʩʠʤʧʪʦʤʘʭ. ʆʙʳʯʥʦ ʪʘʢʠʝ ʜʝʪʠ ʧʦʩʪʦʷʥʥʦ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʦʣʫʯʘʶʪ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʪʝʨʘʧʠʶ [7].  

ʏʘʱʝ ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʙʦʣʴʥʳʭ ɸʈ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʢʦʪʦʨʳʝ 

ʚʳʧʘʜʘʶʪ ʠʟ-ʧʦʜ ʚʨʘʯʝʙʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʙʨʘʱʘʶʪʩʷ, ʢʦʛʜʘ ʪʝʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʪʷʞʝʣʳʤ ʠ 

ʧʨʠʚʦʜʷʪ ʢ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ ʩʦ ʩʪʦʨʦʥʳ ʃʆʈ-ʦʨʛʘʥʦʚ ʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ (ɹɸ) 

[8].  

ʋʯʠʪʳʚʘʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʵʣʠʤʠʥʘʮʠʠ ʧʨʠʯʠʥʥʦ-ʟʥʘʯʠʤʦʛʦ ʘʣʣʝʨʛʝʥʘ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʡ 

ʵʬʬʝʢʪ ʦʪ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘʣʣʝʨʛʝʥ ð ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ 

(ɸʉʀʊ) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ɸʈ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ 

ʟʥʘʯʠʤʦʩʪʴ [9]. ʇʦʜʢʦʞʥʳʡ (ʇʂʀʊ) ʠ ʩʫʙʣʠʥʛʚʘʣʴʥʳʡ (ʉʃʀʊ) ʤʝʪʦʜʳ ʚʚʝʜʝʥʠʷ ʘʣʣʝʨʛʝʥʘ 

ʯʘʱʝ ʧʨʠʤʝʥʷʶʪʩʷ. ʆʙʘ ʤʝʪʦʜʘ ʠʤʝʶʪ ʦʙʱʠʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʢʣʶʯʝʥʠʷ Th-ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ ʠ ʠʥʜʫʢʮʠʶ ʙʣʦʢʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ Ig G. 

ʆʙʘ ʤʝʪʦʜʘ ʩʧʦʩʦʙʥʳ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ [10ï12]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʚʳʷʚʣʷʝʤʦʩʪʴ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ ʦʮʝʥʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 3 ʢʫʨʩʦʚ ʜʚʫʭ ʤʝʪʦʜʦʚ ɸʉʀʊ ʫ ʜʝʪʝʡ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ 

ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ) ʚ ʦʪʜʝʣʝʥʠʠ ʘʣʣʝʨʛʦʣʦʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʠʤʤʫʥʦʣʦʛʠʠ. ɹʳʣʦ 

ʦʙʩʣʝʜʦʚʘʥʦ 79 ʙʦʣʴʥʳʭ ʜʝʪʝʡ, ʠʤʝʶʱʠʝ ʝʞʝʛʦʜʥʦ ʦʙʦʩʪʨʝʥʠʷ ɸʈ.  

ɺʦʟʨʘʩʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʩʦʩʪʘʚʠʣ ʦʪ 1 ʛʦʜʘ 

ʜʦ 16 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ð 9Ñ0,3 ʛʦʜʘ. 

ɺʩʝʤ ʙʦʣʴʥʳʤ ʚʧʝʨʚʳʝ ʧʨʦʚʦʜʠʣʦʩʴ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʚʦʧʨʦʩʥʠʢʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʨʘʥʥʶʶ ʜʦʢʣʠʥʠʯʝʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ð çɸʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪè.  

ɸʥʢʝʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʘʜʘʧʪʠʨʦʚʘʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ARIA. ɸʥʢʝʪʘ 

ʚʢʣʶʯʘʝʪ 2 ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʘ ʠʟ 10 ʧʦʜʧʫʥʢʪʦʚ. ʆʪʚʝʪʳ ʥʘ ʧʦʜʧʫʥʢʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʚʝʪʳ 

çʜʘè ʠʣʠ çʥʝʪè (ʊʘʙʣʠʮʘ 1).  

ɼʠʘʛʥʦʟ ʚʳʩʪʘʚʣʷʣʩʷ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ARIA. ɺ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʚʩʝʤ 40 ʙʦʣʴʥʳʤ ʫʩʪʘʥʦʚʣʝʥ ɸʈ ʠʥʪʝʨʤʠʪʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ (ʀɸʈ) ʠ 39 ʧʘʮʠʝʥʪʘʤ ð ɸʈ 

ʧʝʨʩʠʩʪʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ (ʇɸʈ).  

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʞʥʦʝ ʇʈʀʂ-ʪʝʩʪʠʨʦʚʘʥʠʝ, ʛʜʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʘʣʣʝʨʛʝʥʦʚ. 35 ʧʘʮʠʝʥʪʘʤ ʩ ʚʳʩʦʢʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ 

ʧʨʦʚʝʜʝʥʘ ɸʉʀʊ: 40 ʙʦʣʴʥʳʤ ð ʇʂʀʊ ʠ 16 ð ʉʃʀʊ ʚ ʪʝʯʝʥʠʠ 3 ʣʝʪ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʣʝʨʛʝʥ ð ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦ 4-ʭ ʙʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ (ʅʘʫʯʥʳʡ ʮʝʥʪʨ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʈɸʄʅ, 2001):  

ç4 ʙʘʣʣʘè ð ʦʪʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ);  

ç3 ʙʘʣʣʘè ð ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ (ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʥʦʩʦʚʦʛʦ ʜʳʭʘʥʠʷ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʙʦʥʷʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʨʠʥʦʨʝʷ ʠ ʯʠʭʘʥʠʝ ʪʦʣʴʢʦ ʧʨʠ ʤʘʩʩʠʚʥʦʤ ʢʦʥʪʘʢʪʝ ʩ 

ʘʣʣʝʨʛʝʥʦʤ);  

ç2 ʙʘʣʣʘè ð ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʦʩʥʦʚʥʳʝ ʩʠʤʧʪʦʤʳ ʚʳʨʘʞʝʥʳ ʤʝʥʴʰʝ, 

ʯʝʤ ʜʦ ʣʝʯʝʥʠʷ, ʫʤʝʥʴʰʠʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ);  

ç1 ʙʘʣʣè ð ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʥʝ ʙʳʣʦ ʵʬʬʝʢʪʘ ʦʪ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʣʝʯʝʥʠʷ).  
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ SPSS. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʩʨʘʚʥʠʚʘʣʠ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ ʚ ʛʨʫʧʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺʦ ʚʩʝʭ ʧʨʦʮʝʜʫʨʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʜʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ (ʈ), ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠʤʘʣʩʷ ʨʘʚʥʳʤ 0,05. 
 

ʊʘʙʣʠʮʘ 1.  

ɸʅʂɽʊɸ ʇʆ ɺʓʗɺʃɽʅʀʖ ɸʃʃɽʈɻʀʏɽʉʂʆɻʆ ʈʀʅʀʊɸ, ɸɼɸʇʊʀʈʆɺɸʅʅɸʗ ARIA 
 

ɺʦʧʨʦʩ ʆʪʚʝʪ 

1.ɽʩʪʴ ʣʠ ʫ ɺʘʩ ʩʣʝʜʫʶʱʠʝ ʩʠʤʧʪʦʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ ʯʘʩʘ ʚ ʪʝʯʝʥʠʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʥʝʡ (ʠʣʠ ʙʦʣʴʰʠʥʩʪʚʘ ʜʥʝʡ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ, ʝʩʣʠ ʩʠʤʧʪʦʤʳ ʷʚʣʷʶʪʩʷ ʩʝʟʦʥʥʳʤʠ)? 

Å ɺʦʜʷʥʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʘ ɼʘ ʅʝʪ 

Å ʏʠʭʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʠ ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʦʝ ɼʘ ʅʝʪ 

Å ɿʘʣʦʞʝʥʥʦʩʪʴ ʥʦʩʘ ɼʘ ʅʝʪ 

Å ɿʫʜ ʚ ʥʦʩʫ ɼʘ ʅʝʪ 

2. ʇʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʫ ɺʘʩ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʠʤʧʪʦʤʦʚ? 

Å ʊʦʣʴʢʦ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʥʦʩʦʚʳʝ ʩʠʤʧʪʦʤʳ ɼʘ ʅʝʪ 

Å ɿʘʣʦʞʝʥʥʦʩʪʴ ʥʦʩʘ ʙʝʟ ʜʨʫʛʠʭ ʩʠʤʧʪʦʤʦʚ ɼʘ ʅʝʪ 

Å ɻʫʩʪʳʝ ʟʝʣʝʥʳʝ ʠʣʠ ʞʝʣʪʳʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʘ ɼʘ ʅʝʪ 

Å ʉʪʝʢʘʥʠʝ ʛʫʩʪʦʡ ʩʣʠʟʠ ʚ ʥʦʩʦʛʣʦʪʢʫ (ʠ ʜʘʣʝʝ ʚ ʛʣʦʪʢʫ) ʠ/ʠʣʠ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʘ ɼʘ ʅʝʪ 

Å ʈʝʮʠʜʠʚʠʨʫʶʱʠʝ ʥʦʩʦʚʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ ɼʘ ʅʝʪ 

Å ʋʭʫʜʰʝʥʠʝ ʦʙʦʥʷʥʠʷ ɼʘ ʅʝʪ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʭʦʜʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 79 ʙʦʣʴʥʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪʚʝʪʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ. 40 

ʧʘʮʠʝʥʪʦʚ (100%) ʦʪʤʝʪʠʣʠ ʚʦʜʷʥʠʩʪʳʝ ʚʳʜʝʣʝʥʠʷ, 20 ʜʝʪʝʡ (17,8%) ð ʩʢʫʜʥʳʝ ʩʣʠʟʠʩʪʳʝ 

ʚʳʜʝʣʝʥʠʷ ʧʨʠ ʦʪʚʝʪʝ ʥʘ 1 ʚʦʧʨʦʩ. ʏʠʭʘʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʚʩʝʭ ʜʝʪʝʡ (100%). ɿʘʣʦʞʝʥʥʦʩʪʴ 

ʥʦʩʘ ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢʞʝ ʚ 100% ʩʣʫʯʘʝʚ. ɿʘʪʨʫʜʥʝʥʠʝ ʥʦʩʦʚʦʛʦ ʜʳʭʘʥʠʷ ʦʪʤʝʯʝʥʘ ʦʪ ʣʝʛʢʦʡ 

ʩʪʝʧʝʥʠ ʜʦ ʦʪʩʫʪʩʪʚʠʷ ʥʦʩʦʚʦʛʦ ʜʳʭʘʥʠʷ. ɿʫʜ ʥʦʩʘ ʧʦʜʪʚʝʨʜʠʣʠ ʚʩʝ ʙʦʣʴʥʳʝ, ʧʨʠʯʝʤ 

ʧʦʩʪʦʷʥʥʳʡ ʟʫʜ ʦʪʤʝʪʠʣʠ 32 ʙʦʣʴʥʳʭ (28,5%), ʫʤʝʨʝʥʥʳʡ ʟʫʜ ð 45 (40%) ʧʘʮʠʝʥʪʦʚ.  

ʇʨʠ ʦʪʚʝʪʝ ʥʘ 2 ʚʦʧʨʦʩ ʚʩʝ ʙʦʣʴʥʳʝ ʦʪʨʠʮʘʣʠ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʥʦʩʦʚʳʝ ʩʠʤʧʪʦʤʳ, 

ʥʘʙʣʶʜʘʣʘʩʴ ʟʘʣʦʞʝʥʥʦʩʪʴ ʥʦʩʘ ʙʝʟ ʜʨʫʛʠʭ ʩʠʤʧʪʦʤʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʪʝʢʘʥʠʝ ʛʫʩʪʦʡ ʩʣʠʟʠ ʚ ʥʦʩʦʛʣʦʪʢʫ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 16 (20,3%) 

ʧʘʮʠʝʥʪʦʚ, ʚʳʜʝʣʝʥʠʷ ʩʣʠʟʠʩʪʦïʛʥʦʡʥʦʛʦ ʭʘʨʘʢʪʝʨ ð ʫ 7 (8,8%) ʙʦʣʴʥʳʭ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʘʣʠʯʠʝ ʜʨʫʛʦʡ ʃʆʈ-ʧʘʪʦʣʦʛʠʠ. ʈʝʮʠʜʠʚʠʨʫʶʱʠʝ ʥʦʩʦʚʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ ʫ 45 (40%) 

ʙʦʣʴʥʳʭ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʚʦʜʷʥʠʩʪʦʡ ʨʠʥʦʨʝʠ ʠ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʩʤʦʨʢʘʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ 

ʦʙʦʥʷʥʠʷ ʫ 70 (88,3%) ʙʦʣʴʥʳʭ ʷʚʠʣʦʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʠʤʧʪʦʤʦʤ ɸʈ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʘʥʢʝʪʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʫ ʚʩʝʭ ʜʝʪʝʡ, ʘ 

ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ ʩʦ ʩʪʦʨʦʥʳ ʃʆʈ-ʦʨʛʘʥʦʚ, ʢʦʪʦʨʘʷ ʪʨʝʙʦʚʘʣʘ ʫʪʦʯʥʝʥʠʷ 

ʜʠʘʛʥʦʟʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʚʝʨʥʫʪʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ. 

ɼʘʣʝʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʚʦʟʨʘʩʪ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ ɸʈ. 

ʇʝʨʚʳʝ ʩʠʤʧʪʦʤʳ ɸʈ ʦʪʤʝʯʝʥʳ ʚ 5,9 ʣʝʪ. ɺʦʟʨʘʩʪ ʦʙʨʘʱʘʝʤʦʩʪʠ ʠ ʧʦʩʪʘʥʦʚʢʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʜʠʘʛʥʦʟʘ ɸʈ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ ʚ 8,6 ʣʝʪ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ 

ʩʠʤʧʪʦʤʦʚ ɸʈ ʠ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʧʨʦʭʦʜʠʣʦ, ʚ ʩʨʝʜʥʝʤ, 3 ʛʦʜʘ. ʄʝʪʦʜʦʤ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʧʦʟʜʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ ʫ 
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74 ʙʦʣʴʥʳʭ (95,5%), ʪʦʛʜʘ ʢʘʢ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʙʨʘʱʘʝʤʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ 5 (4,5%) ʧʘʮʠʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʤʠʨʦʚʳʝ ʜʘʥʥʳʝ ʦ 

ʧʦʟʜʥʝʡ ʦʙʨʘʱʘʝʤʦʩʪʠ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ɸʈ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʝʝ: ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʀɸʈ ʪʷʞʝʣʘʷ ʩʪʝʧʝʥʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 32,5% (13), ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ð ʚ (42,5% 

(17) ʠ ʣʝʛʢʘʷ ð ʚ 25% (10) ʩʣʫʯʘʝʚ.  

ʇʨʠ ʇɸʈ ʣʝʛʢʘʷ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ, ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʚʩʪʨʝʯʘʣʘʩʴ ʫ 22 

(43,6%), ʘ ʪʷʞʝʣʘʷ ð ʫ 17 ʙʦʣʴʥʳʭ (43,6%), p<0,05. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʪʠ ʩ ʣʝʛʢʠʤ 

ʪʝʯʝʥʠʝʤ ɸʈ ʚʳʧʘʜʘʶʪ ʠʟ ʧʦʣʷ ʟʨʝʥʠʷ ʚʨʘʯʝʡ, ʨʦʜʠʪʝʣʠ ʥʝ ʧʨʘʚʠʣʴʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ 

ʩʠʤʧʪʦʤʳ ɸʈ ʫ ʜʝʪʝʡ ʠ ʦʙʨʘʱʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʪʷʞʝʣʝʥʠʠ ʪʝʯʝʥʠʷ ɸʈ. 

ʋ ʙʦʣʴʥʳʭ 1 ʛʨʫʧʧʳ ʩ ʀɸʈ ʙʳʣʘ ʚʳʷʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʧʳʣʴʮʝʚʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ, ʪ.ʝ. 

ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʦ ʩ ʠʶʥʷ ʜʦ ʩʝʨʝʜʠʥʳ ʠʶʣʷ. ʉʨʝʜʠ ʛʨʫʧʧʳ ʧʳʣʴʮʝʚʳʭ 

ʘʣʣʝʨʛʝʥʦʚ ʯʘʱʝ ʚʩʝʛʦ ʚʳʷʚʣʷʣʘʩʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʟʣʘʢʦʚʳʤ ʪʨʘʚʘʤ ð ʫ 40 (74,1%) 

ʙʦʣʴʥʳʭ. ʀʟ ʛʨʫʧʧʳ ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʦʪʤʝʯʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʦʨʥʳʤ ʪʨʘʚʘʤ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ ʧʳʣʴʮʝ ʧʦʣʳʥʠ ð ʫ 35 (54,9%), ʦʪʤʝʯʘʣʘʩʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʧʳʣʴʮʝ 

ʜʝʨʝʚʴʝʚ ð ʫ 7 (13%) ʙʦʣʴʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʢ ʪʦʧʦʣʶ (11,1%). ʕʧʠʜʝʨʤʘʣʴʥʘʷ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 3 (7,5%). ɹʳʪʦʚʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʫ ʜʝʪʝʡ ʚ 

ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ.  

ʋ ʙʦʣʴʥʳʭ ʚʦ 2 ʛʨʫʧʧʝ ʩ ʇɸʈ ʚʳʷʚʣʝʥʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʧʳʣʴʮʝʚʳʤ ʠ ʙʳʪʦʚʳʤ 

ʘʣʣʝʨʛʝʥʘʤ. ʋ 56 (96,6%) ʙʦʣʴʥʳʭ ʧʨʝʦʙʣʘʜʘʣʘ ʢʦʞʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʣʣʝʨʛʝʥʘʤ 

ʩʦʨʥʳʭ ʪʨʘʚ. ʅʝ ʤʝʥʝʝ ʚʳʩʦʢʦʡ ʦʢʘʟʘʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʳʣʴʮʝ ʣʫʛʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ 

ʪʨʘʚ ð ʫ 49 (84,5%) ʙʦʣʴʥʳʭ. ʉʘʤʦʡ ʨʝʜʢʦʡ ʠʟ ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʙʳʣʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ 

ʢ ʧʳʣʴʮʝ ʜʝʨʝʚʴʝʚ ð ʫ 6 (10,3%) ʙʦʣʴʥʳʭ.  

ʂʦʞʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʙʳʪʦʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʚʳʷʚʣʝʥʘ ʧʦʯʪʠ ʫ ʧʦʣʦʚʠʥʳ ʙʦʣʴʥʳʭ 

ʇɸʈ ð 25 (43,1%). ʀʟ ʩʧʝʢʪʨʘ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʞʠʣʠʱʘ ʚʳʷʚʣʝʥʳ: Dermatophagoideus farinae 

ð ʫ 13 (22,4%), Dermatophagoideus pteronissinus ð ʫ 16 (27,5%), ʙʠʙʣʠʦʪʝʯʥʘʷ ʧʳʣʴ ð ʫ 

6 (10,4%) ʙʦʣʴʥʳʭ, ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʘʣʣʝʨʛʝʥʳ: ʰʝʨʩʪʴ ʩʦʙʘʢʠ ð ʫ 

3 (5,1%), ʰʝʨʩʪʴ ʢʦʰʢʠ ð ʫ 8 (13,8%) ʠ ʧʝʨʦ ʧʦʜʫʰʢʠ ð ʫ 10 (17,2%) ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʝ 

ʠʤʝʣʠ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʘʢʪ ʩ ʵʪʠʤʠ ʘʣʣʝʨʛʝʥʘʤʠ.  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʞʥʦʛʦ ʩʢʘʨʠʬʠʢʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʚʟʷʪʳ ʥʘ ɸʉʀʊ. ʇʂʊʀ ʧʨʦʚʝʜʝʥ 40 ʙʦʣʴʥʳʤ: 

19 (47,5%) ʜʝʪʷʤ ʩ ʀɸʈ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 1 ʛʨʫʧʧʫ ʠ 21 (52,5%) ʙʦʣʴʥʳʤ ʩ ʇɸʈ ð 

2 ʛʨʫʧʧʫ. 

ʇʦʩʣʝ 1 ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʤʝʪʦʜʦʤ ʧʦʜʢʦʞʥʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʠʤʝʣ 

ʤʝʩʪʦ ʚ 1 ʛʨʫʧʧʝ ʩ ʀɸʈ ʫ 6 (31,6%) ʙʦʣʴʥʳʭ ʠ ʚʦ 2 ʛʨʫʧʧʝ ʩ ʇɸʈ ð ʫ 5 (23,8%) ʜʝʪʝʡ, ʥʦ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʠʤʧʪʦʤʦʚ ɸʈ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ (ʚ ʩʝʟʦʥ 

ʙʦʣʝʟʥʠ) ʠʣʠ ʧʦʩʣʝ ʢʦʥʪʘʢʪʘ ʩ ʘʣʣʝʨʛʝʥʘʤʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʢʦʞʥʦʡ ɸʉʀʊ ʧʦʚʳʰʘʣʘʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʪʝʨʘʧʠʠ, ʪ. ʝ. ʩ ʫʯʝʪʦʤ ʜʦʟʳ ʚʚʦʜʠʤʳʭ ʘʣʣʝʨʛʝʥʦʚ ʧʘʮʠʝʥʪʫ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʜʦʩʪʦʚʝʨʥʦ 

ʫʣʫʯʰʘʣʘʩʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ. ʏʝʨʝʟ 3 ʛʦʜʘ 

ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʦʛʦ ɸʉʀʊ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ 1 ʛʨʫʧʧʳ ʩ ʀɸʈ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʙʳʣʠ 

ʨʘʩʮʝʥʝʥʳ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ (89,5%), ʥʦ ʫ 10,5% ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ, ʪ. ʢ. 

ʠʤʝʣʠ ʤʝʩʪʦ ʦʙʦʩʪʨʝʥʠʷ ɸʈ ʚ ʩʝʟʦʥ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʘʣʣʝʨʛʝʥʘʤʠ. ʋ 31,6% 

ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʙʳʣ ʭʦʨʦʰʠʤ, ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʥʪʘʢʪʝ ʠ ʧʨʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʠ 

ʦʙʣʠʛʘʪʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ, ʪ. ʝ. ʧʨʠ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʵʧʠʟʦʜʠʯʝʩʢʠ ʠʤʝʣ ʤʝʩʪʦ 

ʦʙʦʩʪʨʝʥʠʷ ɸʈ. ɸ ʫ 57,9% ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʩʝʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʵʬʬʝʢʪ ʙʳʣ 

ʦʪʣʠʯʥʳʤ, ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʝ ʙʳʣʦ ʧʨʦʷʚʣʝʥʠʡ ɸʈ ʜʘʞʝ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʦʙʣʠʛʘʪʥʳʭ 
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ʘʣʣʝʨʛʝʥʦʚ ʠ ʚ ʧʝʨʠʦʜ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʘʣʣʝʨʛʝʥʘʤʠ. ɺʦ 2 ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʇɸʈ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʯʝʨʝʟ 3 ʛʦʜʘ ʙʳʣʦ ʫ 66,7%.  

ʍʦʨʦʰʠʡ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣ ʫ 33,3% ʠ 42,9%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ 3 ʢʫʨʩʘ ɸʉʀʊ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʢʦʞʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʚ 2 ʛʨʫʧʧʝ ʩ ʇɸʈ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ (ʨ<0,05) (ʊʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2.  

ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʆɼʂʆɾʅʆʁ ɸʃʃɽʈɻʆïʉʇɽʎʀʌʀʏɽʉʂʆʁ 

ʀʄʄʋʅʆʊɽʈɸʇʀʀ ʋ ɼɽʊɽʁ ʉ ʀʅʊɽʈʄʀʊʀʈʋʖʑʀʄ ɸʃʃɽʈɻʀʏɽʉʂʀʄ ʈʀʅʀʊʆʄ 
 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɸʉʀʊ 

(ʙʘʣʣ) 

ɻʨʫʧʧʳ 

1-ʡ ʢʫʨʩ ɸʉʀʊ 2-ʡ ʢʫʨʩ ɸʉʀʊ 3-ʡ ʢʫʨʩ ɸʉʀʊ 

1 ʛʨʫʧʧʘ 

n=19 

2 ʛʨʫʧʧʘ 

n=21 

1 ʛʨʫʧʧʘ 

n=19 

2 ʛʨʫʧʧʘ 

n=21 

1 ʛʨʫʧʧʘ 

n=19 

2 ʛʨʫʧʧʘ 

n=21 

ʘbs % ʘbs % ʘbs % ʘbs % ʘbs % ʘbs % 

1 ʙʘʣʣ ð 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ) 

3 15,8 4 19,0 ð ð 1 4,8 ð ð ð ð 

2 ʙʘʣʣ ð 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ 

10 52,6 12 57,1 8 42,1 9 42,9 2 10,5 7 33,3 

3 ʙʘʣʣ ð ʭʦʨʦʰʠʡ 6 31,6 5 23,8 9 47,4 11 52,4 6 31,6 9 42,9 

4 ʙʘʣʣ ð ʦʪʣʠʯʥʳʡ ð ð ð ð 2 10,5 ð ð 11 57,9 5 23,8 

ɺʩʝʛʦ: ʭʦʨʦʰʠʡ ʠ 

ʦʪʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ 

6 31,6 5 23,8 11 57,9 11 52,4 17 89,5 14 66,7 

ʈ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ 

ʯʠʩʣʘ ʢʫʨʩʘ ʚ 1 ʛʨʫʧʧʝ 

<0,05  <0,05  <0,05  

ʈ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ 

ʯʠʩʣʘ ʢʫʨʩʘ ʚʦ 2 ʛʨʫʧʧʝ 

 <0,05  <0,05  <0,05 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ɸʉʀʊ ʧʦʜʢʦʞʥʳʤ ʤʝʪʦʜʦʤ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʜʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʪʝʨʘʧʠʠ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʚʪʦʨʥʦ ʢʦʞʥʳʝ ʩʢʘʨʠʬʠʢʘʮʠʦʥʥʳʝ 

ʧʨʦʙʳ ʩ ʫʯʝʪʦʤ ʩʧʝʢʪʨʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʯʝʨʝʟ 1ï2ï3 ʛʦʜʘ.  

ɺ 1 ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʀɸʈ ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʯʝʨʝʟ 1ï2ï3 ʛʦʜʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʫ 18 (94,7%) ʜʝʪʝʡ, ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʣʝʯʝʥʠʷ ʠ 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʞʥʦʡ ʩʢʘʨʠʬʠʢʘʮʠʦʥʥʦʡ ʧʨʦʙʳ ʙʳʣʘ ʚʳʷʚʣʝʥʥʘʷ ʩʠʣʴʥʘʷ, ʧʨʷʤʘʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ r=0,512, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ (ʨ<0,05).  

ɸ ʚʦ 2 ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʇɸʈ ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ɸʉʀʊ ʪʦʣʴʢʦ ʧʦʩʣʝ 2 ʠ 3 ʢʫʨʩʘ 

ʣʝʯʝʥʠʷ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʫ 12 (57,1%) ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʘʷ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʞʥʦʡ ʧʨʦʙʳ - ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʧʨʷʤʘʷ ʠ ʩʠʣʴʥʘʷ r= 0,537, 

ʨ<0,05 (ʊʘʙʣʠʮʘ 3). 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʫʙʣʠʥʛʚʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ɸʉʀʊ 31 ʙʦʣʴʥʳʤ ʩ ɸʈ. ɹʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 1 ʛʨʫʧʧʘ ʩ ʀɸʈ 16(51,6%) ʜʝʪʝʡ; 2 ʛʨʫʧʧʘ ʩ ʇɸʈ 15 (48,4%) 

ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 3 ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʠ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʢʫʨʩʘ 

ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɸʉʀʊ ʧʨʦʚʦʜʠʣʠʩʴ ʢʦʞʥʳʝ ʧʨʦʙʳ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʢʫʨʩʦʚ ʣʝʯʝʥʠʷ ɸʉʀʊ ʩʫʙʣʠʥʛʚʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʠʤʝʣ ʤʝʩʪʦ ʫ 14 (87,5%) ʧʘʮʠʝʥʪʦʚ ʚ 1 ʛʨʫʧʧʝ ʩ ʀɸʈ ʠ ʫ 13 (86,6%) ʙʦʣʴʥʳʭ ʚʦ 

2 ʛʨʫʧʧʝ ʩ ʇɸʈ, (ʨ<0,05).  
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ʆʙʦʩʪʨʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ɸʈ ʚ ʩʝʟʦʥ ʥʘʙʣʶʜʘʣʠʩʴ ʣʠʰʴ ʫ 4 (25%) ʜʝʪʝʡ ʚ 1 ʛʨʫʧʧʝ ʩ ʀɸʈ 

ʠ ʫ 2 (13,3%) ʙʦʣʴʥʳʭ ʚʦ 2 ʛʨʫʧʧʝ ʩ ʇɸʈ ʧʦʩʣʝ 3 ʢʫʨʩʦʚ ʩʫʙʣʠʥʛʚʘʣʴʥʦʛʦ ɸʉʀʊ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 3. 

ʆʎɽʅʂɸ ɼʀʅɸʄʀʂʀ ʇʆɼʂʆɾʅʆɻʆ ʄɽʊʆɼɸ ɸʉʀʊ ʋ ɼɽʊɽʁ  

ʉ ʈɸɿʃʀʏʅʓʄʀ ʅʆɿʆʃʆɻʀʏɽʉʂʀʄʀ ʌʆʈʄɸʄʀ ɸʃʃɽʈɻʀʏɽʉʂʆɻʆ ʈʀʅʀʊɸ 
 

 

ɼʠʥʘʤʠʢʘ 

ɸʉʀʊ 

ɻʨʫʧʧʳ 

1-ʡ ʢʫʨʩ ɸʉʀʊ 2-ʡ ʢʫʨʩ ɸʉʀʊ 3-ʡ ʢʫʨʩ ɸʉʀʊ 

1 ʛʨʫʧʧʘ 

n=19 

2 ʛʨʫʧʧʘ 

n=21 

1 ʛʨʫʧʧʘ 
n=19 

2 ʛʨʫʧʧʘ 

n=21 

1 ʛʨʫʧʧʘ 

n=19 

2 ʛʨʫʧʧʘ 

n=21 

ʘbs % ʘbs % ʘbs % ʘbs % ʘbs % ʘbs % 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ 1 5,3 ð ð 1 4,8 1 4,8 ð ð 1 4,8 

ʉʣʘʙʘʷ 10 52,6 15 71,4 6 28,6 9 42,9 1 5,3 8 38,1 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ 8 42,1 6 28,6 14 66,7 11 52,4 18 94,7 12 57,1 

ʈ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʷ ʜʠʥʘʤʠʢʠ 

ɸʉʀʊ ʚ 1 ʛʨʫʧʧʝ 

<0,05  <0,05  <0,05  

ʈ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʷ ʜʠʥʘʤʠʢʠ 

ɸʉʀʊ ʚʦ 2 ʛʨʫʧʧʝ 

 <0,05  <0,05  <0,05 

 

ʊʘʙʣʠʮʘ 4. 

ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʋɹʃʀʅɻɺɸʃʔʅʆʁ ɸʃʃɽʈɻʆʉʇɽʎʀʌʀʏɽʉʂʆʁ 

ʀʄʄʋʅʆʊɽʈɸʇʀʀ (ɸʉʀʊ) ʋ ɼɽʊɽʁ  

ʉ ʈɸɿʃʀʏʅʓʄʀ ʅʆɿʆʃʆɻʀʏɽʉʂʀʄ ʌʆʈʄɸʄʀ ɸʃʃɽʈɻʀʏɽʉʂʆɻʆ ʈʀʅʀʊɸ 
 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɸʉʀʊ, 

ʙʘʣʣ 

ɻʨʫʧʧʳ 

1-ʡ ʢʫʨʩ ɸʉʀʊ 2-ʡ ʢʫʨʩ ɸʉʀʊ 3-ʡ ʢʫʨʩ ɸʉʀʊ 

1 ʛʨʫʧʧʘ 

n=16 

2 ʛʨʫʧʧʘ 

n=15 

1 ʛʨʫʧʧʘ 

n=16 

2 ʛʨʫʧʧʘ 

n=15 

1 ʛʨʫʧʧʘ 

n=16 

2 ʛʨʫʧʧʘ 

n=15 

ʘbs % ʘbs % ʘbs % ʘbs % ʘbs % ʘbs % 

1 (ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ) ð ð 2 13,3 ð ð ð ð ð ð ð ð 

2 (ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ) 8 50,0 9 60,0 4 25,0 3 20,0 ð ð 2 13,3 

3 (ʭʦʨʦʰʠʡ) 8 50,0 1 6,7 8 50,0 7 46,7 4 25,0 2 13,3 

4 (ʦʪʣʠʯʥʳʡ) ð ð 3 20,0 4 25,0 5 33,3 10 62,5 11 73,3 

ɺʩʝʛʦ: ʭʦʨʦʰʠʡ ʠ 

ʦʪʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ 

8 50,0 4 26,7 12 75,0 12 80,0 14 87,5 13 86,6 

ʈ. ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ 3 ʢʫʨʩʘ 

ʦʪ 1 ʠ 2 ʢʫʨʩʘ ʚ 1 ʛʨʫʧʧʝ 

<0,05  <0,05  <0,05  

ʈ. ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ  3 ʢʫʨʩʘ ʦʪ 

1 ʠ 2 ʢʫʨʩʘ ʚʦ 2 ʛʨʫʧʧʝ 

 <0,05  <0,05  <0,05 

 

ʇʦʣʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʨʝʤʠʩʩʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ 

ʫ 100% ʧʘʮʠʝʥʪʦʚ ʚ 1 ʛʨʫʧʧʝ ʩ ʀɸʈ ʧʦʩʣʝ 2 ʠ 3 ʢʫʨʩʘ ɸʉʀʊ, ʚʳʷʚʣʝʥʘ ʦʯʝʥʴ ʩʠʣʴʥʘʷ ʩʚʷʟʴ 

ð r=0,946, ʨ<0,01. ɺʦ 2 ʛʨʫʧʧʝ ʩ ʇɸʈ ʧʦʣʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʤʠʩʩʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʙʦʣʴʥʳʭ 

ʥʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʥʦ ʠʤʝʣʘ ʤʝʩʪʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ (ʯʘʩʪʠʯʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ 

ʨʝʤʠʩʩʠʷ) ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ɸʉʀʊ ʫ 11 (73,3%) ʙʦʣʴʥʳʭ (ʊʘʙʣʠʮʘ 5).  

ʋ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʣʦ ʤʝʩʪʦ ʧʝʨʩʠʩʪʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ ʠ 

ʚʦʟʤʦʞʥʦ ʧʘʮʠʝʥʪʳ ʥʝ ʚʩʝʛʜʘ ʩʦʙʣʶʜʘʣʠ ʛʠʧʦʘʣʣʝʨʛʝʥʥʳʡ ʨʝʞʠʤ ʠ ʜʠʝʪʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ɸʉʀʊ, ʪ. ʝ. ʙʳʣʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʘʣʣʝʨʛʝʥʘʤʠ. ɺʦʟʤʦʞʥʦ, ʩ ʵʪʠʤ 
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ʙʳʣʘ ʩʚʷʟʘʥʘ ʠ ʥʝʧʦʣʥʘʷ ʨʝʤʠʩʩʠʷ ʙʦʣʝʟʥʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʫ ʜʘʥʥʳʭ 

ʙʦʣʴʥʳʭ [13ï15]. 
 

ʊʘʙʣʠʮʘ 5.  

ʆʎɽʅʂɸ ɼʀʅɸʄʀʂʀ ʉʋɹʃʀʅɻɺɸʃʔʅʆɻʆ ʄɽʊʆɼɸ ɸʉʀʊ ʋ ɼɽʊɽʁ ʉ ɸʈ 
 

ɼʠʥʘʤʠʢʘ 

ɸʉʀʊ 

ɻʨʫʧʧʳ 

1-ʡ ʢʫʨʩ ɸʉʀʊ 2-ʡ ʢʫʨʩ ɸʉʀʊ 3-ʡ ʢʫʨʩ ɸʉʀʊ 

1 ʛʨʫʧʧʘ 

n=16 

2ʛʨʫʧʧʘ n=15 1ʛʨʫʧʧʘ 

n=16 

2 ʛʨʫʧʧʘ 

n=15 

1 ʛʨʫʧʧʘ 

n=16 

2 ʛʨʫʧʧʘ 

n=15 

ʘbs % ʘbs % ʘbs % ʘbs % ʘbs % ʘbs % 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ð ð ð ð ð  ð ð ð ð ð ð 

ʉʣʘʙʘʷ 8 50,0 14 93,3 3 18,8 8 53,3 ð ð 4 26,7 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ 8 50,0 1 6,7 13 81,3 7 46,7 14 100 11 73,3 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʷ 

ʜʠʥʘʤʠʢʠ 

ɸʉʀʊ ʚ 1 

ʛʨʫʧʧʝ 

<0,05  <0,05  <0,05        

 

ɿʘʢʣʶʯʝʥʠʝ 

1. ɸʥʢʝʪʫ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʧʨʦʛʨʘʤʤʦʡ ARIA ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʠʪʴ ʥʘ ʫʨʦʚʥʝ 

ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ɸʈ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʃʆʈ-ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ɸʈ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʪʧʨʘʚʢʠ ʢ 

ʩʧʝʮʠʘʣʠʩʪʘʤ. 

2. ʇʦʜʪʚʝʨʞʜʝʥʳ ʤʠʨʦʚʳʝ ʜʘʥʥʳʝ ʦ ʧʦʟʜʥʝʡ ʦʙʨʘʱʘʝʤʦʩʪʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ɸʈ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʫ ʧʘʮʠʝʥʪʦʚ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ɸʈ ʩʨʝʜʥʝʡ ʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʪʝʯʝʥʠʷ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ ɸʈ ʠ ʚʚʝʩʪʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 

ʘʣʣʝʨʛʦʣʦʛʘ ʚ ʚʦʟʨʘʩʪʝ 5ï6 ʣʝʪ. 

3. ɺ ʛʨʫʧʧʝ ʩ ʀɸʈ ʧʨʝʦʙʣʘʜʘʣʘ ʯʘʩʪʦʪʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʘʣʣʝʨʛʝʥʘʤ ʟʣʘʢʦʚʳʭ ʪʨʘʚ 

(60,0%) ʜʘʣʝʝ ʩʣʝʜʦʚʘʣʠ ʙʦʣʴʥʳʝ ʩ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʩʦʨʥʳʤ ʪʨʘʚʘʤ (72,5%), ʢ ʧʳʣʴʮʝ 

ʜʝʨʝʚʴʝʚ (17,5%), ʨʝʞʝ ʦʪʤʝʯʘʣʘʩʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʵʧʠʜʝʨʤʘʣʴʥʳʤ ʘʣʣʝʨʛʝʥʘʤ (7,5%). 

ʉʨʝʜʠ ʜʝʪʝʡ ʩ ʇɸʈ ʧʨʝʦʙʣʘʜʘʣʘ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʩʦʨʥʳʤ ʪʨʘʚʘʤ (79,5%), ʟʣʘʢʦʚʳʤ (51,3%), 

ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʣʝʱʝʚʳʤ ʘʣʣʝʨʛʝʥʘʤ ʚʳʷʚʣʝʥʘ ʚ 56,4% ʩʣʫʯʘʝʚ, ʢ 

ʙʳʪʦʚʳʤ ð ʚ 43,6%, ʢ ʧʳʣʴʮʝ ʜʝʨʝʚʴʝʚ ð ʚ 15,4% ʩʣʫʯʘʝʚ. 

4. ʋ ʜʝʪʝʡ 1 ʛʨʫʧʧʳ ʩ ʀɸʈ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɸʉʀʊ ʙʳʣʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠ 

ʧʦʜʢʦʞʥʦʤ ʤʝʪʦʜʝ ʚʚʝʜʝʥʠʷ ʘʣʣʝʨʛʝʥʘ (89,5%), ʯʝʤ ʫ ʜʝʪʝʡ 2 ʛʨʫʧʧʳ ʩ ʇɸʈ (66,7%), ʨ<0,05. 

ɸ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʫʙʣʠʥʛʚʘʣʴʥʦʛʦ ɸʉʀʊ ʙʳʣʘ ʦʜʠʥʘʢʦʚʘ ʧʨʠ ʀɸʈ (1 ʛʨʫʧʧʳ) ʠ 

ʇɸʈ (2 ʛʨʫʧʧʳ) ʧʘʮʠʝʥʪʦʚ, ʠ ʦʪʤʝʯʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʚ 100% ʩʣʫʯʘʷʭ ʧʨʠ ʚ 

ʛʨʫʧʧʝ ʩ ʀɸʈ, ʘ ʫ ʙʦʣʴʥʳʭ ʩ ʇɸʈ ʢ ʢʦʥʮʫ 3 ʢʫʨʩʘ ʧʦʣʥʦʡ ʨʝʤʠʩʩʠʠ ʥʝ ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ 

(ʥʘʙʣʶʜʘʣʘʩʴ ʯʘʩʪʠʯʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ, ʯʪʦ ʪʨʝʙʦʚʘʣʦ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʚʝʜʝʥʠʷ 

ʢʫʨʩʘ ɸʉʀʊ. 
 

ɺʳʚʦʜ 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ɸʈ ʠ ɹɸ ʠ ʧʨʠʚʝʜʫʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʚʳʷʚʣʷʝʤʦʩʪʠ ɸʈ ʫ ʜʝʪʝʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʪ ʩʜʝʣʘʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʨʘʞʝʥʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʦʙʣʘʜʘʝʪ ʧʨʦʛʨʘʤʤʘ ɸʉʀʊ, ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 3 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʧʨʠ ʀɸʈ ʠ ʇɸʈ. 
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HORMONAL STATUS IN CHILDREN WITH ACUTE CUTANEOUS ALLERGIC 

DISEASES IN THE KYRGYZ REPUBLIC 

 

ÉTurdalieva B., National Center for Maternity and Childhood Welfare, Bishkek, Kyrgyzstan 

ÉAsheraliev M., Dr. habil., National Center for Maternal and Child Welfare, Bishkek, Kyrgyzstan 

ÉMaimerova G., Dr. habil., National Center for Maternal and Child Welfare,  

Bishkek, Kyrgyzstan, sh.gulzat@yandex.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 69 ʜʝʪʝʡ ʩ 

ʦʩʪʨʳʤʠ ʢʦʞʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʦʣʫʯʠʚʰʠʤʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʜʚʠʛʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʷʚʣʝʥʠʷʭ ʫʨʛʝʥʪʥʳʭ ʢʦʞʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ ʜʝʪʝʡ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʢʣʠʥʠʯʝʩʢʦʡ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ 

ʛʦʨʤʦʥʘʣʴʥʳʤ ʜʠʩʙʘʣʘʥʩʦʤ. 

 

Abstract. The article presents the results of a hormonal examination of 69 children with acute 

skin allergic diseases, who received hospital treatment at the National Center for the Protection of 

Motherhood and Childhood. This made it possible to identify the features of hormonal shift in 

various manifestations of urgent skin allergic diseases in children. A link has been established 

between the clinical severity of the disease hormonal imbalance. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʢʨʘʧʠʚʥʠʮʘ, ʘʥʛʠʦʦʪʝʢ, ʪʦʢʩʠʯʝʩʢʠʡ ʵʧʠʜʝʨʤʘʣʴʥʳʡ ʥʝʢʨʦʣʠʟ, 

ʛʦʨʤʦʥʘʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ. 

 

Keywords: children, urticaria, angioedema, toxic epidermal necrolysis, hormonal imbalance. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʜʝʪʝʡ ʩ 

ʦʩʪʨʳʤʠ ʢʦʞʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʩʪʨʳʭ ʢʦʞʥʳʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʧʝʜʠʘʪʨʠʠ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʦʩʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ 

ʠ ʜʦʩʪʠʛʘʝʪ 45% [1]. ɻʣʦʙʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʉʐɸ, ɻʝʨʤʘʥʠʠ, ʌʨʘʥʮʠʠ 

ʠ ʜʨ. ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ð ʧʦ ʧʨʦʛʨʘʤʤʝ EuroSCAR, ʧʨʠ ʢʦʛʦʨʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʤʝʨʪʥʦʩʪʴ 

ʙʦʣʴʥʳʭ ʩʠʥʜʨʦʤ ʃʘʡʝʣʣʘ ʜʦʩʪʠʛʘʝʪ 34%. ʅʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʷʞʝʩʪʴ 

ʪʝʯʝʥʠʷ ʆɸɿ, ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʦʩʣʦʞʥʝʥʠʡ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʪʨʝʥʥʳʭ ʥʝʦʪʣʦʞʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  
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ʉʨʝʜʠ ʚʩʝʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʦʪʣʦʞʥʳʝ ʢʦʞʥʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʢʣʠʥʠʯʝʩʢʠʤ 

ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʠ ʩʣʦʞʥʦʩʪʴʶ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ. ʊʨʠʡʦʜʪʠʨʦʥʠʥ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʤʦʣʝʢʫʣ 

ʤʝʞʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ ICAM-1, ʢʣʝʪʦʯʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʣʠʢʦʧʨʦʪʝʠʥʘ, ʠʛʨʘʶʱʝʛʦ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ. ʕʢʩʧʨʝʩʩʠʷ ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʠʥʪʝʟʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ IL-1, IL-6, TNF-a [2ï4]. 

ʅʘ ʬʦʥʝ ʪʠʨʝʦʪʦʢʩʠʢʦʟʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫʨʦʚʥʷ ʨʷʜʘ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ: IL-6, IL-8, TNF-a. ɺ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʦʙʥʘʨʫʞʝʥʳ ʨʘʩʪʚʦʨʠʤʳʝ ʮʠʪʦʢʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ ʠ ʠʭ 

ʘʥʪʘʛʦʥʠʩʪʳ: ʙʳʣʘ ʥʘʡʜʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ ʠ 

ʫʨʦʚʥʷʤʠ ʨʘʩʪʚʦʨʠʤʳʭ ʨʝʮʝʧʪʦʨʦʚ TNF-a, IL-2 ʠ ʘʥʪʘʛʦʥʠʩʪʘ ʨʝʮʝʧʪʦʨʘ ʠʥʪʝʨʣʝʡʢʠʥʘ-1 (IL-

1RA) [5ï8]. 

ʂʨʘʧʠʚʥʠʮʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ 

ʠ ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥʘ: 

1. ʆʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʦʚʝʨʥʳʭ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ; 

2. ʄʥʦʛʦʦʙʨʘʟʠʝʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʧʨʠ 

ʢʣʠʥʠʯʝʩʢʠ ʩʭʦʞʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ; 

3. ʅʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʨʝʮʠʜʠʚʠʨʦʚʘʥʳ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʢʨʘʧʠʚʥʠʮʳ; 

4. ʅʠʟʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʜʦʩʪʫʧʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʦʚ, ʥʝ 

ʦʪʨʘʞʘʶʱʠʭ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ; 

5. ʆʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʦʚʝʨʥʳʭ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʧʨʠ 

ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʙʦʣʝʟʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʢʨʘʧʠʚʥʠʮʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʧʘʪʦʣʦʛʠʠ, ʥʦ ʠ ʧʦ ʦʮʝʥʢʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ 

ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʦʩʪʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʥʦʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʩʣʝʜʦʚʘʥʦ 69 ʜʝʪʝʡ, ʠʟ ʥʠʭ 29 (42,5%) ʜʝʪʝʡ ʦʙʩʣʝʜʦʚʘʥʦ ʩ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝʡ 

(1 ʛʨʫʧʧʘ), 26 (37,5%) ʙʦʣʴʥʳʭ ʦʙʩʣʝʜʦʚʘʥʦ ʩ ɸʅʆ (2 ʛʨʫʧʧʘ) ʠ 14 (20,0%) ð ʩ ʊʕʅ 

(4 ʛʨʫʧʧʘ), ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʳ 

ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ).  

ɼʝʪʠ ʩ ʦʩʪʨʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʦʞʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ 

ʪʠʨʝʦʠʜʥʳʡ ʧʨʦʬʠʣʴ, ʧʘʨʘʪʠʨʝʦʠʜʥʳʡ ʧʨʦʬʠʣʴ, ʘʜʨʝʥʘʣʦʚʳʡ ʧʨʦʬʠʣʴ, ʘ ʪʘʢʞʝ ʠʥʩʫʣʷʨʥʦ-

ʛʠʧʦʬʠʟʘʨʥʘʷ ʬʫʥʢʮʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ ʙʘʟʘʣʴʥʳʭ ʛʦʨʤʦʥʦʚ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ 

(ʊʊɻ), ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ (ʊ3), ʪʠʨʦʢʩʠʥʘ (ʊ4), ʪʠʨʝʦʠʜʩʚʷʟʳʚʘʶʱʝʛʦ ʛʦʨʤʦʥʘ (ʊʉɻ), 

ʧʘʨʘʪʠʨʝʦʜʥʦʛʦ ʛʦʨʤʦʥʘ (ʇʊɻ), ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ɸʂʊɻ), ʢʦʨʪʠʟʦʣʘ, 

ʠʥʩʫʣʠʥʘ, ʢʘʣʴʮʠʪʦʥʠʥʘ (ʂʊ), ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ʉʊɻ). 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʚʢʣʶʯʘʣ 3 ʵʪʘʧʘ:  

1. ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

2. ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʚʩʝʤ ʜʝʪʷʤ ʧʨʦʚʦʜʠʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

3. ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ, ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʦʚ ʧʦ 
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ʦʪʥʦʰʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ, ʩ ʧʦʜʩʯʝʪʦʤ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʨʷʜʘ, 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʘʟʤʘʭʘ ʨʷʜʘ. 

 

ʈʝʟʫʣʴʪʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʙʘʟʘʣʴʥʳʭ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʦʚʝʜʝʥʦ ʫ 69 ʜʝʪʝʡ ʩ 

ʦʩʪʨʳʤʠ ʢʦʞʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 15 ʣʝʪ.  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʦʩʪʦʷʥʠʷ ʛʠʧʦʬʠʟʘʨʥʦ-ʪʠʨʝʦʠʜʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ 

ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʪʠʨʦʢʩʠʥʘ (ʊ4) 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʫ ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʃʘʡʝʣʣʘ (198,43Ñ13,55 ʥʤʦʣʴ/ʣ, ʨ <0,05) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʆʂ ʠ ɸʅʆ (ʊʘʙʣʠʮʘ 1). ʀʜʝʥʪʠʯʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʥʘʙʣʶʜʘʣʘʩʴ 

ʧʨʠ ʃʘʡʝʣʣʘ ʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʨʦʚʥʷ ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ (ʊ3). 
 

ʊʘʙʣʠʮʘ 1. 

ʂʆʅʎɽʅʊʈɸʎʀʗ ɹɸɿɸʃʔʅʓʍ ɻʆʈʄʆʅʆɺ  

ʋ ɼɽʊɽʁ ʉ ɸʃʃɽʈɻʀʏɽʉʂʀʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ ʂʆɾʀ (ʄÑm) 
 

ɻʦʨʤʦʥʳ ʧʣʘʟʤʳ 

ʢʨʦʚʠ 

ɿʜʦʨʦʚʳʝ ʜʝʪʠ 

n=20 MÑm 

ʆʂ n=29 

MÑm 

ɸʅʆ n=26 

MÑm 

ʊʕʅ n=14 

MÑm 

ʊʊɻ, ʥʤʦʣʴ/ʣ 3,8Ñ0,6 2,53Ñ0,53 4,53Ñ0,59 4,66Ñ0,80 

ʊ3 ʥʤʦʣʴ/ʣ 1,84Ñ0,08 2,26Ñ0,15* 3,37Ñ0,28* 4,37Ñ0,42* 

ʊ4 ʥʤʦʣʴ/ʣ 113,44Ñ4,49 133,89Ñ11,45* 195,39Ñ11,45* 198,43Ñ13,55* 

ʊʉɻ, ʤʢʛ/ʤʣ 15,72Ñ0,65 16,41Ñ4,31 12,22Ñ3,17 18,55Ñ5,91 

ʇʊɻ, ʥʤʦʣʴ/ʣ 45,18Ñ4,18 49,94Ñ5,88 49,94Ñ5,88 54,24Ñ5,78 

ʂʘʣʴʮʠʪʦʥʠʥ, ʧʛ/ʤʣ 11,93Ñ0,84 11,10Ñ2,1 12,87Ñ1,42 14,29Ñ2,10 

ɸʂʊɻ, ʧʛ/ʤʣ 11,93Ñ0,84 13,05Ñ0,93 17,05Ñ0,93 33,13Ñ1,85 

ʂʦʨʪʠʟʦʣ, ʥʤʦʣʴ/ʣ 377,25Ñ13,02 765,84Ñ67,01* 613,95Ñ75,97* 646,00Ñ2,62* 

ʀʥʩʫʣʠʥ, ʤʢʝʜ/ʣ 11,35Ñ1,20 14,04Ñ2,34 10,20Ñ2,45 10,01Ñ3,67 

ʉʊɻ, ʤʢʛ//ʤʣ 4,18Ñ0,13 3,61Ñ8,34* 4,35Ñ1,50* 5,44Ñ0,89* 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ, ʨ<0,01. 

 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ ʩʦʜʝʨʞʘʥʠʝ ʊʉɻ ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ 

ʃʘʡʝʣʣʘ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʤ. ʇʨʠ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ ʫʨʦʚʝʥʴ ʊʉɻ ʥʝ ʤʝʥʷʣʩʷ 

ʠ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ 

ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ ʥʘʙʣʶʜʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʊ4 ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ, ʦʯʝʚʠʜʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʥʘʨʘʩʪʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʊʉɻ. ʇʨʠ ʚʳʨʘʞʝʥʥʦʤ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ 

ʫ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʝʪʩʷ ʥʝʘʜʝʢʚʘʪʥʘʷ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʪʠʨʝʦʠʜʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʥʝʘʢʪʠʚʥʦʛʦ ʪʠʨʝʦʠʜʥʦʛʦ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʘʥʘʣʦʛʘ (ʊ4). ʋʢʘʟʘʥʥʳʡ ʜʠʩʙʘʣʘʥʩ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʩʠʩʪʝʤ ʚʳʷʚʣʷʝʪʩʷ ʠ ʧʨʠ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʳʨʘʞʝʥ. 

ɻʠʧʝʨʧʨʦʜʫʢʮʠʷ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʠʤʝʝʪ, ʚʝʨʦʷʪʥʦ, ʘʜʘʧʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʡ 

ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʞʝ. 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʣʴʮʠʡ ʨʝʛʫʣʠʨʫʶʱʠʭ ʛʦʨʤʦʥʦʚ (ʂʊ, ʇʊɻ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʇʊɻ ʧʨʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ, ʠ ʥʝʢʦʪʦʨʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʧʨʠ ʢʨʘʧʠʚʥʠʮʝ ʠ ʦʪʝʢʝ ʂʚʠʥʢʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʨʦʚʝʥʴ ʂʊ ʥʝ ʦʪʣʠʯʘʣʩʷ ʠ 

ʙʳʣ ʚʳʰʝ ʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ. 
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ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ, ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʃʘʡʝʣʣʘ ʠ ɸʅʆ 

ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʛʦ ʠʥʩʫʣʠʥʘ ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʝʛʦ ʫʨʦʚʥʷ ʧʨʠ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ.  

ʀʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʫʩʠʣʝʥʠʝʤ ʩʠʥʪʝʟʘ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʫ ʙʦʣʴʥʳʭ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʳ ʠ ʦʪʝʢʘ 

ʂʚʠʥʢʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʢʦʨʪʠʟʦʣʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. 

ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʟʦʣʘ ʚ ʧʣʘʟʤʝ ʧʨʝʚʳʰʘʣʦ ʚ 1,3 ʨʘʟʘ ʝʛʦ ʫʨʦʚʝʥʴ ʫ ʙʦʣʴʥʳʭ ʠʟ 

ʛʨʫʧʧʳ ʜʝʪʝʡ ʩ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝʡ. ʇʨʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʧʘʜʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʨʪʠʟʦʣʘ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʨʤʦʥʦʚ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ ʨʘʙʦʪʳ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʛʦʩʷ ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʤ ʩʠʥʜʨʦʤʦʤ. ʋʩʠʣʝʥʠʝ ʩʠʥʪʝʟʘ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ɸʂʊɻ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ (ʨ <0,01) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʝ. ʆʯʝʚʠʜʥʦ, ʘʣʣʝʨʛʠʯʝʩʢʠʝ 

ʦʩʪʨʳʝ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ, ʷʚʣʷʷʩʴ ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʝʡ, ʧʨʠʚʦʜʷʪ ʢ ʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʪʠʟʦʣʘ ʫ ʜʝʪʝʡ ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ 

ʃʘʡʝʣʣʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʩʚʷʟʳʚʘʪʴ ʩʪʝʨʦʠʜʥʳʝ 

ʛʦʨʤʦʥʳ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ɸʂʊɻ, ʢʦʪʦʨʳʡ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʘʢʪʠʚʠʨʫʝʪ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʛʝʥʝʟ. ʀʟʙʳʪʦʢ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʘʨʫʰʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʢʘʣʴʮʠʷ, ʩʥʠʞʘʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʫʩʢʦʚʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʠ ʧʘʨʘʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇʊɻ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʧʨʠ ʩʠʥʜʨʦʤʝ 

ʃʘʡʝʣʣʘ ʠ ʥʘʣʠʯʠʝʤ ʦʙʨʘʪʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʇʊɻ ʠ ʢʘʣʴʮʠʷ ʚ 

ʢʨʦʚʠ (r=ī0,44). ʇʦʚʳʰʝʥʥʘʷ ʩʝʢʨʝʮʠʷ ʇʊɻ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʪʦʨʤʦʟʷʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʘʨʘʱʠʪʦʚʠʜʥʳʭ ʞʝʣʝʟ ʠ 

ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ ʂʊ, ʢʦʪʦʨʳʡ, ʧʦʜʘʚʣʷʷ ʨʝʟʦʨʙʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʢʦʩʪʷʭ, 

ʨʝʘʙʩʦʨʙʮʠʶ ʚ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʘʭ, ʚʩʘʩʳʚʘʥʠʝ ʚ ʢʠʰʝʯʥʠʢʝ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝʤ ʩʘʤʳʤ 

ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ. 

ɺʳʷʚʣʝʥʥʘʷ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʇʊɻ ʠ 

ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʂʊ ʠ ʢʘʣʴʮʠʷ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ (r=ī0,57), ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʢʘʣʴʮʠʡ ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʛʦʨʤʦʥʦʚ ʥʘ ʠʟʙʳʪʦʢ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ ʠ 

ʦʙʨʘʪʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʢʘʣʴʮʠʷ ʫ ʙʦʣʴʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʦʪʝʢʝ 

ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠʥʩʫʣʠʥʘ, ɸʂʊɻ, 

ʪʠʨʝʦʠʜʥʳʭ ʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʷ ʇʊɻ, 

ʯʪʦ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʦʩʣʦʞʥʝʥʥʦʤ 

ʘʣʣʝʨʛʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ ʢʦʞʠ. 

ɺʢʣʶʯʝʥʠʝ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʫʨʦʚʥʷ ʦʪʜʝʣʴʥʳʭ ʛʦʨʤʦʥʦʚ ʚ ʧʝʨʠʦʜʝ ʨʘʟʨʝʰʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʜʥʘʢʦ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʩʪʘʚʰʠʭʩʷ ʥʘʨʫʰʝʥʠʡ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦ 

ʩʦʭʨʘʥʝʥʠʠ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʠ ʛʠʧʦʬʠʟʘʨʥʦïʪʠʨʝʦʠʜʥʦʡ ʩʠʩʪʝʤʳ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʉʊɻ ʫ ʜʝʪʝʡ ʠʟʤʝʥʷʣʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʩʷ ʫ ʙʦʣʴʥʳʭ ʧʨʠ ʦʩʪʨʦʡ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʢʨʘʧʠʚʥʠʮʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. ʉʊɻ ʦʢʘʟʳʚʘʝʪ 

ʤʦʱʥʦʝ ʘʥʘʙʦʣʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʙʦʣʴʥʳʭ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʠʥʩʫʣʷʨʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ʇʦʢʘʟʘʪʝʣʠ ʠʥʩʫʣʠʥʘ ʚ ʩʨʝʜʥʝʤ ʠʤʝʣʠ 
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ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʧʨʠ ʦʩʪʨʦʡ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʢʨʘʧʠʚʥʠʮʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʫ 

ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʥʦʨʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʥʩʫʣʠʥʘ ʚʳʷʚʣʝʥʘ ʧʨʠ ʚʳʩʦʢʠʭ 

ʚʝʣʠʯʠʥʘʭ ʉʊɻ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʤʧʫʣʴʩʠʨʦʚʘʥʥʦʡ ʩʝʢʨʝʮʠʝʡ ʧʦʩʣʝʜʥʝʛʦ ʠ ʨʘʟʤʘʭʦʤ ʝʛʦ 

ʢʦʣʝʙʘʥʠʡ. 

ʉʥʠʞʝʥʠʝ ʉʊɻ ʠ ʊʊɻ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʠ ʦʩʪʨʦʡ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʢʨʘʧʠʚʥʠʮʝ ʤʦʞʥʦ 

ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʩʥʠʞʝʥʠʝ ʛʠʧʦʬʠʟʘʨʥʦ-ʪʠʨʝʦʠʜʥʦʡ ʬʫʥʢʮʠʠ ʛʠʧʦʬʠʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʊ3, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊ4, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ 

ʜʝʪʴʤʠ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʊ3 ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʚ 10 ʨʘʟ 

ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʯʝʤ ʊ4. ʅʦʨʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʠʨʝʦʠʜʩʚʷʟʳʚʘʶʱʝʛʦ 

ʛʣʦʙʫʣʠʥʘ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʥʦʛʦ ʩʚʷʟʘʥʥʦʛʦ ʙʝʣʢʦʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʣʘʟʤʳ ʊ4, ʭʦʪʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʠʨʝʦʠʜʥʳʝ ʛʦʨʤʦʥʳ ʩʚʷʟʳʚʘʶʪʩʷ ʪʘʢʞʝ ʜʨʫʛʠʤʠ ʙʝʣʢʘʤʠ 

ʧʣʘʟʤʳ, ʣʠʧʦʧʨʦʪʝʠʜʘʤʠ ʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘʤʠ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʧʨʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠʤʝʣʘ 

ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʤʧʝʥʩʘʪʦʨʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʩʘʤʦʨʝʛʫʣʷʪʦʨʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦʙ ʠʟʤʝʥʝʥʠʷʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʛʠʧʦʬʠʟʘʨʥʦ-ʪʠʨʝʦʠʜʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ ʧʨʠ ʦʩʪʨʦʡ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʢʨʘʧʠʚʥʠʮʝ, ʧʨʠʯʝʤ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʨʫʰʝʥʠʷʤ 

ʤʝʪʘʙʦʣʠʟʤʘ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʂʊ (ʢʘʣʴʮʠʪʦʥʠʥ) ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ 

ʃʘʡʝʣʣʘ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʦ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʘʨʘʪʛʦʨʤʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. 

ʆʙʦʙʱʝʥʠʝ: ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʤʝʯʝʥ ʜʠʩʙʘʣʘʥʩ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʩ ʥʝʘʜʝʢʚʘʪʥʳʤʠ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʛʠʧʦʬʠʟʘʨʥʦïʪʠʨʝʦʠʜʥʦʡ ʩʠʩʪʝʤʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʝ ʊ4 ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʉʊɻ. 

ʉʥʠʞʝʥʠʝ ʇʊɻ ʧʨʠ ʦʪʝʢʝ ʂʚʠʥʢʝ ʠ ʩʠʥʜʨʦʤʝ ʃʘʡʝʣʣʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʘʨʘʱʠʪʦʚʠʜʥʳʝ ʞʝʣʝʟʳ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʨʪʠʟʦʣʘ ʚ 

ʧʨʠʩʪʫʧʥʦʤ ʧʝʨʠʦʜʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠʜʝʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʥʦʛʦ ʩʠʥʪʝʟʘ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʢʘʢ ʨʝʘʢʮʠʷ ʛʠʧʦʬʠʟʘʨʥʦïʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʪʨʝʩʩʦʚʫʶ 

ʩʠʪʫʘʮʠʶ. ʉʥʠʞʝʥʠʝ ʠʥʩʫʣʠʥʘ, ʚʳʷʚʣʝʥʥʦʝ ʥʘʤʠ ʧʨʠ ʦʩʪʨʦʡ ʢʨʘʧʠʚʥʠʮʝ, ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝʤ ʫ ʙʦʣʴʥʳʭ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʛʦʤʝʦʩʪʘʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʙʦʣʴʥʦʛʦ ʨʝʙʝʥʢʘ. 
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PROBLEMS IN THE ORGANIZATION OF PRIMARY HEALTH CARE  

FOR THE RURAL POPULATION AT THE CURRENT STAGE 

 

ÉBekeshova E., Osh State University, Osh, Kyrgyzstan, lilac_09@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ˏ ̝̒̓́̓̆ ́̃̓̏̑̏̍ ̐̑̏̃̆̅̆̎ ̘́̎́̌̉̓̉̆̒̋̉̊ ̏̂̈̏̑ ̠̠̒̏̒̓̏̎̉ ʧʝʨʚʠʯʥʦʡ 

ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ̃ ̝̒̆̌̒̋̏̊ ̍̆̒̓̎̏̒̓̉ ̎́ ̒̏̃̑̆̍̆̎̎̏̍ ̞̓́̐̆Ȣ ˏ ̜̖̒̏̃̑̆̍̆̎̎ 

̗̝̒̏̉́̌̎̏ï̞ ̘̖̋̏̎̏̍̉̆̒̋̉ ̠̖̔̒̌̏̃̉ ̠̅̌ ̗̍̆̅̉̉̎̒̋̏̄̏ ̠̏̂̒̌̔̇̉̃́̎̉ ̝̒̆̌̒̋̏̄̏ 

̠̎́̒̆̌̆̎̉ ̖́̑́̋̓̆̑̎ ̘̠́̏̄̑́̎̉̆̎̎́ ̝̅̏̒̓̔̐̎̏̒̓ ̘̃̑́̆̂̎̏̊ ̐̏̍̏̉̚ȟ ́ ̓́̋̇̆ ̠̎̉̈̋́ 

̞̝̆̋̓̉̃̎̏̒̓̕̕ȟ ̋́̋ ̍̆̅̉̋̏ï̒ ̗̝̜̖̏̉́̌̎ȟ ̓́̋ ̉ ̘̖̐̑̏̉̌́̋̓̉̆̒̋̉̕ ̠̍̆̑̏̐̑̉̓̉̊Ȣ ɺ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 60,0% ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʩʝʣʴʩʢʦʝ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʠʤʝʶʪ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ. ʂʘʢ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ (1978), ʪʘʢ ʠ ʚ ɸʩʪʘʥʠʥʩʢʦʡ 

ʜʝʢʣʘʨʘʮʠʠ 2018 ʛʦʜʘ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʢ ʫʢʨʝʧʣʝʥʠ ʁʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦï

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʩʝʦʙʱʝʛʦ ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʳʤʠ 

ʫʩʣʫʛʘʤʠ ʩ ʦʩʥʦʚʥʳʤʠ ʢʣʶʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ: ʧʨʠʥʷʪʠʝ ʩʤʝʣʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ; ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦï

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ; ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ; 

ʚʳʩʪʨʘʠʚʘʥʠʝ ʧʦʜʜʝʨʞʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʦʣʠʪʠʢʦʡ, ʩʪʨʘʪʝʛʠʷʤʠ ʠ ʧʣʘʥʘʤʠ. ʈʘʟʚʠʪʠʝ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ ʧʦʟʚʦʣʷʝʪ ʨʘʟʛʨʫʟʠʪʴ 

ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʫʩʠʣʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʜʭʦʜ ʇʄʉʇ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʛʣʦʙʘʣʴʥʳʭ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʚʩʝʦʙʱʝʛʦ ʦʭʚʘʪʘ 

ʫʩʣʫʛʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩʦ ʟʜʦʨʦʚʴʝʤ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ.

 ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʬʠʥʘʥʩʦʚʦʛʦ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʡ 

ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠ ʁʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ 

ʩʝʣʴʩʢʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʧʝʨʚʠʯʥʦʛʦ ʫʨʦʚʥʷ ʦʢʘʟʘʥʠʷ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʝʡ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʘʜʨʦʚʳʭ ʨʝʩʫʨʩʦʚ.  

 

Abstract. In the article, the author conducted an analytical review of the state of primary 

health care in rural areas at the present stage. In modern socioïeconomic conditions, health care for 

the rural population is characterized by limited access to medical care, as well as low efficiency, 

both medical and social and preventive measures. In the Kyrgyz Republic, the 60.0% of 

the population are rural, so the organization of medical care for this category of the population is 

essential for the healthïcare system of the Republic. Both the Almaty Declaration (1978) and the 

Astana Declaration of 2018 reaffirm the desire to strengthen primary health care to achieve 

universal health coverage with key areas: making bold policy decisions to improve peopleôs health 
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in all areas; Sustainable primary health care; Empowering individuals and the public; Building 

stakeholder support with national policies, strategies and plans. The development of family 

medicine allows unloading the health care system and strengthening the prevention of diseases. 

The PHC approach is fundamental to achieving the overall global goals of universal health coverage 

and health-related sustainable development goals. The poor state of health of rural residents requires 

the development of more effective medical care mechanisms aimed at improving the financial, 

material and human resources of health care. The literary review showed that the optimization of 

the health care system, especially in rural areas, needs to begin with a primary level of health care to 

improve the accessibility and quality of health care, while optimizing financial, logistical and 

human resources. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʘʯ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʢʘʜʨʦʚʳʝ ʨʝʩʫʨʩʳ, 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ, ʤʝʜʠʮʠʥʩʢʘʷ ʫʩʣʫʛʘ, ʧʝʨʚʠʯʥʳʡ ʫʨʦʚʝʥʴ, ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ, ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ. 

 

Keywords: general practitioner, health care, personnel resources, medical care, medical 

service, primary level, primary health care, rural population. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʩʝʣʴʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʆʭʨʘʥʘ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʘ ʢʘʢ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ 60,0% ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 

ʩʝʣʴʩʢʠʝ ʞʠʪʝʣʠ [1], ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʠʤʝʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʨʝʩʧʫʙʣʠʢʠ [2, ʩ. 112; 3, ʩ. 3; 4, ʩ. 3].  

˚̝̙̠́̉̂̏̌́ ̎́̄̑̔̈̋́ ̉ ̝̏̓̃̆̓̒̓̃̆̎̎̏̒̓ ̠̌̏̇̉̓̒ ̎́ ̘̐̆̑̃̉̎̏̆ ̈̃̆̎̏ ̝̒̆̌̒̋̏̄̏ 

̖̠̈̅̑́̃̏̏̑́̎̆̎̉Ȣ ˛̋́̈́̎̉̆ ˜˙˞˜ ̃ ̝̒̆̌̒̋̏̊ ̍̆̒̓̎̏̒̓̉ ̠̠̠̃̌̆̓̒ ̎́̉̂̏̌̆̆ 

̜̑́̒̐̑̏̒̓̑́̎̆̎̎̍ ̃̉̅̏̍ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚Ȣ ˝̗̠̆̒̓̑̔̋̓̔̑̉̈́̉ ̘̐̆̑̃̉̎̏̄̏ ̈̃̆̎́ 

̝̒̆̌̒̋̏̄̏ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ̎́ ̏̒̎̏̃̆ ̏̂̆̊̚ ̘̃̑́̆̂̎̏̊ ̐̑́̋̓̉̋̉ ̠̠̠̃̌̆̓̒ ̜̏̒̎̏̃̎̍ 

̎́̐̑́̃̌̆̎̉̆̍ ̠̑́̈̃̉̓̉ ̝̒̆̌̒̋̏̄̏ ̖̠̈̅̑́̃̏̏̑́̎̆̎̉ ̎́ ̒̏̃̑̆̍̆̎̎̏̍ ̞̓́̐̆ȟ ̓́̋ ̋́̋ 

̏̂̔̒̌̏̃̌̆̎́ȟ ̋́̋ ̘̏̄̑́̎̉̆̎̉̆̍ ̖̃̒̆ ̃̉̅̏̃ ̑̆̒̔̑̒̏̃ȟ ̓́̋ ̉ ̠̐̏̃̌̆̎̉̆̍ ̜̖̎̏̃ 

̐̏̓̑̆̂̎̏̒̓̆̊ ̝̒̆̌̒̋̏̄̏ ̠̎́̒̆̌̆̎̉ ð ̘̐̏̌̔̆̎̉̆ ̗̍̆̅̉̉̎̒̋̏̊ ̐̏̍̏̉̚ ̐̏ ̍̆̒̓̔ ̒̃̏̆̄̏ 

̝̇̉̓̆̌̒̓̃́ [2, ʩ. 113; 5, ʩ. 72]. 

ɺ ɸʣʤʘʪʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ (1978) ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʨʘʚʦʤ ʨʘʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʘʞʜʳʤ. ʇʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʕʪʦ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ʢʦʥʪʘʢʪʘ ʥʘʩʝʣʝʥʠʷ 

ʩ ʩʠʩʪʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʘʜʝʢʚʘʪʥʳʤ ʫʩʣʫʛʘʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʝʥʠʝ 

ʫʯʨʝʞʜʝʥʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʝʨʚʠʯʥʫʶ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴ. ʄʝʜʠʮʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʪʘʢ ʢʘʢ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʙʣʘʛʦʜʘʨʷ ʇʄʉʇ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʘ [6].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ɸʣʤʘ-ɸʪʠʥʩʢʘʷ ʜʝʢʣʘʨʘʮʠʠ 1978 ʛ. ʝʱʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘ. ɺʩʝ ʙʦʣʝʝ 

ʦʯʝʚʠʜʥʳ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʚ ʩʚʷʟʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʦʩʰʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʠʩʪʝʤʫ 
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ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʊʘʢʞʝ ʨʦʩʪʦʤ ʙʦʣʝʟʥʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʚʨʝʜʥʳʤʠ ʧʨʠʚʳʯʢʘʤʠ [7].  

ɺ 2018 ʛ. ʚʩʝ ʩʪʨʘʥʳ ʤʠʨʘ ʧʦʜʧʠʩʘʣʠ ɸʩʪʘʥʠʥʩʢʫʶ ʜʝʢʣʘʨʘʮʠʶ, ʧʦʜʪʚʝʨʜʠʚ  

ʩʪʨʝʤʣʝʥʠʝ ʫʢʨʝʧʠʪʴ ʧʝʨʚʠʯʥʫʶ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʩʝʦʙʱʝʛʦ 

ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʳʤʠ ʫʩʣʫʛʘʤʠ. ʇʨʠ ʵʪʦʤ, ʚʳʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ: ʧʨʠʥʷʪʠʝ ʩʤʝʣʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʚʦ 

ʚʩʝʭ ʦʙʣʘʩʪʷʭ; ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ; ʨʘʩʰʠʨʝʥʠʝ 

ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ; ʚʳʩʪʨʘʠʚʘʥʠʝ ʧʦʜʜʝʨʞʢʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʩʦʚʤʝʩʪʥʦ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʦʡ, ʩʪʨʘʪʝʛʠʷʤʠ ʠ ʧʣʘʥʘʤʠ [8].  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 1/2 ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʢ 

ʦʩʥʦʚʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ ʫʩʣʫʛʘʤ, ʚʢʣʶʯʘʷ ʫʩʣʫʛʠ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʸʥʢʘ, 

ʧʩʠʭʠʯʝʩʢʦʤʫ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʴʶ.  

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. ʀʤʝʥʥʦ ʧʝʨʚʠʯʥʦʝ ʟʚʝʥʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʛʘʨʘʥʪʠʨʫʝʤʳʡ ʤʠʥʠʤʫʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʝʝ 

ʜʦʩʪʫʧʥʦʩʪʴ, ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠ ʩʠʩʪʝʤʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ, ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʪʝʩʥʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʩʣʫʞʙʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʦʙ ʠʭ 

ʩʦʩʪʦʷʥʠʠ, ʤʝʪʦʜʘʭ ʣʝʯʝʥʠʷ, ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʡ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [9, ʩ. 5; 10, ʩ. 56; 11, ʩ. 20; 12, ʩ. 13; 13, ʩ. 61]. 

ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ. ʉʝʤʝʡʥʘʷ ʤʝʜʠʮʠʥʘ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʂʘʥʘʜʝ, ʉʐɸ. ʀ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʩʝʤʝʡʥʳʡ ʚʨʘʯ (ʦʥ ʞʝ 

ʚʨʘʯ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ) ʩʧʦʩʦʙʝʥ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʝʯʠʪʴ 

ʚ 95% ʩʣʫʯʘʷʭ ʠ ʪʦʣʴʢʦ ʚ 5% ʫ ʥʝʛʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʧʨʘʚʣʷʪʴ ʧʘʮʠʝʥʪʘ ʢ ʫʟʢʦʤʫ 

ʩʧʝʮʠʘʣʠʩʪʫ. ʕʪʦ ʠ ʝʩʪʴ ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ, ʚʳʩʦʢʘʷ, ʥʦ ʜʦʩʪʠʞʠʤʘʷ ʮʝʣʴ 

[14, ʩ. 15]. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʟʛʨʫʟʠʪʴ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʫʩʠʣʠʪʴ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʜʭʦʜ ʇʄʉʇ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʇʦʜʭʦʜ ʇʄʉʇ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʛʣʦʙʘʣʴʥʳʭ ʮʝʣʝʡ ʚ 

ʦʙʣʘʩʪʠ ʚʩʝʦʙʱʝʛʦ ʦʭʚʘʪʘ ʫʩʣʫʛʘʤʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩʦ ʟʜʦʨʦʚʴʝʤ ʮʝʣʝʡ ʚ 

ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ [8]. 

ʅʘʙʣʶʜʘʝʪʩʷ ʩʪʦʡʢʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʭʫʜʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʋʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʧʠʱʝʚʘʨʝʥʠʷ, 

ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʥʘ ʩʝʣʝ, ʯʝʤ ʚ ʛʦʨʦʜʝ [15, ʩ. 47; 16, ʩ. 150; 

17, ʩ. 6].  

ʆʨʛʘʥʠʟʘʮʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʠʤ ʞʠʪʝʣʷʤ ʟʘʚʠʩʠʪ ʦʪ ʠʩʪʦʨʠʯʝʩʢʠ 

ʩʣʦʞʠʚʰʠʭʩʷ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʩʝʣʝʥʠʷ, ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʳʤ 

ʩʦʩʪʘʚʦʤ ʥʘʩʝʣʝʥʠʷ, ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʘʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [18, ʩ. 89]. 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʬʠʥʘʥʩʦʚʦʛʦ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ ʠ ʧʣʦʭʘʷ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʤʠ ʢʘʜʨʘʤʠ ʥʘ ʩʝʣʝ 

ʦʧʨʝʜʝʣʷʶʪ ʥʠʟʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʞʠʪʝʣʷʤ ʩʝʣʘ, ʧʨʠ ʵʪʦʤ ʧʝʨʚʠʯʥʘʷ 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʥʘ ʩʝʣʝ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ ʠ ʢʦʥʝʯʥʳʤ ʵʪʘʧʦʤ ʣʝʯʝʥʠʷ [4, ʩ. 

8; 19, ʩ. 34]. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪ ʩʦʩʪʦʷʥʠʷ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʮʝʣʦʤ, ʩʦʭʨʘʥʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʨʝʰʝʥʠʝ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʧʝʨʚʠʯʥʦʡ 

ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ [19, ʩ. 32]. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʠʩʪʝʤʳ ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, ʚʥʝʜʨʷʝʤʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʘʤʙʫʣʘʪʦʨʥʦʡ 

ʧʦʤʦʱʠ, ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʧʦʩʝʱʝʥʠʡ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʢʘʟʘʥʠʝ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ 

[20, ʩ. 151]. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʨʘʯ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ 

ʬʠʛʫʨʦʡ ʚ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʱʘʷ 

ʚʨʘʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʥʘ ʩʝʣʝ ʚʥʝʜʨʷʝʪʩʷ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʩʝʣʴʩʢʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ 

ʧʨʠʥʮʠʧʫ ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʷʚʣʷʶʪʩʷ: ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʥʦʨʤʘʪʠʚʥʦʡ ʠ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʝʣʘ [17, ʩ. 6].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘ ʦʩʥʦʚʝ ʧʦʵʪʘʧʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚʨʘʯʘ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ [18, ʩ. 89]. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʧʦ ʧʨʠʥʮʠʧʫ ʚʨʘʯʘ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʦʩʥʦʚ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʆɺʇ ʚ ʫʩʣʦʚʠʷʭ ʩʝʣʘ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʣʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʧʣʦʭʦ ʨʘʟʚʠʪʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʚʷʟʴ ð ʚʩʝ ʵʪʠ ʧʨʠʯʠʥʳ  

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʞʠʪʝʣʝʡ ʩʝʣʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. 

ʈʘʟʨʫʰʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʟʤʝʥʝʥʠʝ  ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʨʘʥʝʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ, ʧʨʠʚʝʣʠ ʢ ʙʝʟʨʘʙʦʪʠʮʝ ʚʦʦʙʱʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʞʠʟʥʝʥʥʦʛʦ ʫʨʦʚʥʷ, ʜʝʬʦʨʤʘʮʠʠ ʩʦʮʠʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʥʘʨʦʜʘ, ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʦʮʠʘʣʴʥʦïʜʝʟʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʦʙʱʝʩʪʚʘ. 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʱʝʩʪʚʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʘʟʠʣʠʩʴ  ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʝʣʘ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ  

ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʨʝʩʧʫʙʣʠʢʠ ʫʤʝʥʴʰʠʣʠ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʩʫʨʩʘʤʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʩʣʘʙʠʣʠ ʠʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʦʩʥʘʱʝʥʥʦʩʪʴ ʠ 

ʣʝʯʝʙʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʙʘʟʫ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ  ʩʝʣʴʩʢʠʭ ʫʯʘʩʪʢʦʚʳʭ ʙʦʣʴʥʠʮ ʚ ʬʠʣʠʘʣʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʨʘʡʦʥʥʳʭ 

ʙʦʣʴʥʠʮ, ʧʨʦʠʩʭʦʜʠʚʰʝʝ ʙʝʟ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ,  

ʫʩʠʣʠʚʘʶʱʠʡʩʷ ʦʪʪʦʢ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ, ʚʳʩʦʢʠʡ ʠʟʥʦʩ ʬʦʥʜʦʚ ʩʝʣʴʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʢʨʘʪʠʚʰʝʝʩʷ ʧʣʘʥʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʣʝʯʝʙʥʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʤʝʜʠʮʠʥʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʬʦʥʝ ʩʠʩʪʝʤʥʦʛʦ ʢʨʠʟʠʩʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ  ʟʜʦʨʦʚʴʷ ʞʠʪʝʣʝʡ ʩʝʣʘ 

ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [21, ʩ. 12].  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʬʦʨʤʳ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʨʦʚʦʜʠʤʦʡ ʚ 

ʮʝʣʷʭ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʛʘʨʘʥʪʠʡ ʥʘʩʝʣʝʥʠʶ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ, 

ʷʚʣʷʝʪʩʷ ʨʝʬʦʨʤʘ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ð ʛʣʘʚʥʦʛʦ ʟʚʝʥʘ ʧʨʠ ʦʢʘʟʘʥʠʠ 
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ʥʘʩʝʣʝʥʠʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʉ ʧʝʨʝʭʦʜʦʤ ʢ ʩʠʩʪʝʤʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ ʥʘ ʚʚʝʜʝʥʠʝ ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ (ʩʝʤʝʡʥʦʡ) 

ʧʨʘʢʪʠʢʠ ð ʩʠʩʪʝʤʳ ʣʝʯʝʙʥʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʩʝʤʝʡʥʦʤ ʧʨʠʥʮʠʧʝ, ʛʜʝ ʙʘʟʦʚʳʤ ʟʚʝʥʦʤ ʷʚʣʷʝʪʩʷ ʩʝʤʝʡʥʳʡ ʚʨʘʯ. ʇʝʨʝʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʧʨʠʥʮʠʧʫ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ, ʜʦʩʪʫʧʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ, 

ʧʨʦʬʠʣʘʢʪʠʢʠ  ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [22, ʩ. 8; 23, ʩ. 6]. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ: ʦʙʲʝʤ ʠ ʭʘʨʘʢʪʝʨ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʩʝʣʴʩʢʠʤ ʞʠʪʝʣʷʤ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ ʦʢʘʟʘʥʠʷ ʚ 

ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʠʟʫʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ; 

ʢʘʯʝʩʪʚʦ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ; ʦʙʲʝʤ ʠ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘ 

ʜʦʤʫ; ʢʘʯʝʩʪʚʦ ʜʦʚʨʘʯʝʙʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʦʨʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʠʤ ʞʠʪʝʣʷʤ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʩʝʣʴʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄ. ɺ. ʀʚʘʥʦʚʘ (2011) ʚʳʷʚʣʝʥʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [15]. ʆʜʥʘʢʦ ʙʦʣʝʝ ʥʠʟʢʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʦʜʦʤ, ʫʨʦʚʥʠ ʦʙʱʝʡ ʠ 

ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʩʝʣʝ ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʟʜʦʨʦʚʴʷ, ʘ 

ʦʙʫʩʣʦʚʣʝʥʳ ʤʝʥʴʰʝʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʷʜʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʚʠʜʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [24, ʩ. 39]. 

 

ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʢʦïʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ 

ʇ. ʅ. ʄʠʭʘʣʝʚʠʯ (2008) ʚʳʜʝʣʠʣ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ [2]: 

ïʥʝʜʦʩʪʘʪʦʯʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ ʩʝʣʴʩʢʠʭ ʚʨʘʯʝʙʥʳʭ ʫʯʘʩʪʢʦʚ  

(ʧʨʦʮʝʥʪ ʚʨʘʯʝʡ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʥʳʭ ʧʦʣʠʢʣʠʥʠʢ, ʠʤʝʶʱʠʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ 

ʢʘʪʝʛʦʨʠʶ ð 72%, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʨʝʜʠ ʚʨʘʯʝʡ ʩʝʣʴʩʢʠʭ ʚʨʘʯʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ð 46%); 

ïʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʳʡ ʫʯʘʩʪʢʦʚʳʤ ʚʨʘʯʦʤ, ʚ 

ʦʩʥʦʚʥʦʤ ð ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ (53%); 

ïʥʝʜʦʩʪʘʪʦʯʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ ʩʝʣʴʩʢʠʭ ʚʨʘʯʝʙʥʳʭ ʫʯʘʩʪʢʦʚ  

(70% ʦʪ ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ); 

ïʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʫʯʘʩʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʤʝʥʝ 

ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʡ ʩʝʣʴʩʢʠʭ ʚʨʘʯʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ð 

7%) [2, ʩ. 113]. 

ɺ ʮʝʣʷʭ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʦʤʫ 

ʥʘʩʝʣʝʥʠʶ ʈ. ʉ. ɻʘʜʞʠʝʚʳʤ ʠ ʩʦʘʚʪ. (2018) ʠʟʫʯʝʥʳ ʦʙʲʝʤ ʠ ʭʘʨʘʢʪʝʨ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʦʤʦʱʠ, 

ʦʢʘʟʳʚʘʝʤʦʡ ʫʯʘʩʪʢʦʚʳʤʠ ʚʨʘʯʘʤʠ ʥʘ ʰʝʩʪʠ ʩʝʣʴʩʢʠʭ ʚʨʘʯʝʙʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʦ ʜʘʥʥʳʤ 

27 268 ʧʦʩʝʱʝʥʠʡ ʚ ʪʨʝʭ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ [5].  

ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʧʦʩʝʱʝʥʠʡ ʧʘʮʠʝʥʪʘʤʠ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʦʣʴʥʳʭ ʩ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (35,6%), ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (20,6%), ʢʦʩʪʥʦï

ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (9,8%), ʘ ʪʘʢʞʝ ʩ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ (7,5%).  

ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʨʘʱʘʝʤʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʘʤʙʫʣʘʪʦʨʥʦï

ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʷʪ ʧʦʣʠʢʣʠʥʠʢʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʥʳʭ 

ʙʦʣʴʥʠʮ (32,2%), ʥʘ ʚʪʦʨʦʤ ð ʩʝʣʴʩʢʠʝ ʚʨʘʯʝʙʥʳʝ ʘʤʙʫʣʘʪʦʨʠʠ (30,5%), ʥʘ ʪʨʝʪʴʝʤ ð 

ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʝ ʧʫʥʢʪʳ (29,3%).  
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ɺ ʩʨʝʜʥʝʤ ʪʨʝʪʴ (30,6%) ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʠ ʨʘʟʫ ʥʝ ʦʙʨʘʱʘʝʪʩʷ ʟʘ 

ʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʴʶ. ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʨʘʱʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʝʣʴʩʢʠʝ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʙʦʣʝʝ 30% ʧʦʩʝʱʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʬʝʣʴʜʰʝʨʩʢʦï

ʘʢʫʰʝʨʩʢʠʝ ʧʫʥʢʪʳ. ʏʘʩʪʦʪʘ ʦʙʨʘʱʘʝʤʦʩʪʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ʢ ʬʝʣʴʜʰʝʨʘʤ ʌɸʇʦʚ 

ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 647,3ă. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʦʤʫ 

ʥʘʩʝʣʝʥʠʶ [5, ʩ. 75]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʢʘʜʨʦʚʳʝ ʨʝʩʫʨʩʳ. ʂʘʜʨʦʚʳʡ ʜʝʬʠʮʠʪ ʦʩʦʙʝʥʥʦ ʦʱʫʪʠʤ ʥʘ ʫʨʦʚʥʝ ʘʤʙʫʣʘʪʦʨʥʦ-

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʟʚʝʥʘ, ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʠʩʧʨʦʧʦʨʮʠʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʢʘʜʨʘʤʠ ʚ ʛʦʨʦʜʩʢʦʡ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ [25]. ʕʪʘ ʜʠʩʧʨʦʧʦʨʮʠʷ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʫʛʫʙʣʷʣʘʩʴ ʦʪʩʫʪʩʪʚʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʳʧʫʩʢʥʠʢʦʚ ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʠʛʣʘʰʝʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʩʝʣʦ [26, ʩ. 50; 27, ʩ. 407; 28, ʩ. 5]. 

ʇʨʦʚʝʜʝʥʥʦʝ ʈ. ʂ. ɻʘʨʠʧʦʚʳʤ (2012) ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʠʤʠ ʞʠʪʝʣʷʤʠ 54,6% ʧʦʣʫʯʘʶʪ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ [16].  

ʂʘʞʜʳʡ ʞʠʪʝʣʴ ð 2,2 ʨʘʟʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦʩʝʪʠʣ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʡ ʧʫʥʢʪ, 1,6 

ʨʘʟʘ ð ʩʝʣʴʩʢʫʶ ʚʨʘʯʝʙʥʫʶ ʘʤʙʫʣʘʪʦʨʠʶ, 3,3 ʨʘʟʘ ð ʧʦʣʠʢʣʠʥʠʢʫ ʎʝʥʪʨʘʣʴʥʦʡ ʨʘʡʦʥʥʦʡ 

ʙʦʣʴʥʠʮʳ, 14,2 ʠʟ 100 ʦʧʨʦʰʝʥʥʳʭ, ʧʦʣʫʯʠʣʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ.  

ʊʘʢʞʝ ʯʠʩʣʦ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʦʮʝʥʠʚʰʠʭ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, ʦʪʤʝʪʠʣʠ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʬʝʣʴʜʰʝʨʦʚ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ 

ʧʫʥʢʪʦʚ ʠ ʩʝʣʴʩʢʠʭ ʚʨʘʯʝʙʥʳʭ ʘʤʙʫʣʘʪʦʨʠʡ, ʥʠʟʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ, 

ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʦʪʜʝʣʝʥʠʡ ʩʝʩʪʨʠʥʩʢʦʛʦ ʫʭʦʜʘ, ʥʝʚʥʠʤʘʪʝʣʴʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʢ ʙʦʣʴʥʳʤ. ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʨʝʩʧʦʥʜʝʥʪʳ ʦʙʦʩʥʦʚʘʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚʨʘʯʝʡ-ʩʧʝʮʠʘʣʠʩʪʦʚ (65,3 ʠʟ 100 ʦʧʨʦʰʝʥʥʳʭ), 

ʩʦʢʨʘʱʝʥʠʝʤ ʢʦʝʢ ʢʨʫʛʣʦʩʫʪʦʯʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ (54,4), ʦʪʢʘʟʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʴʥʳʭ ʢ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʤʝʞʨʘʡʦʥʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʝʥʪʨʦʚ 

(44,0). ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ [16, ʩ. 165]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʦʩʦʙʝʥʥʦ ʩʝʣʴʩʢʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʧʝʨʚʠʯʥʦʛʦ ʫʨʦʚʥʷ ʦʢʘʟʘʥʠʷ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʧʦʤʦʱʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʠ ʢʘʜʨʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʘʥʥʳʤʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ [29].  
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ɸʥʥʦʪʘʮʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪʳ ʧʦʯʚʳ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-ʛʠʣʴ. 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-ʛʠʣʴ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʙʘʩʩʝʡʥʘ 

ʨ. ɻʠʣʴ-ʛʠʣʴ, ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʍʳʟʳ, ʐʘʙʨʘʥ, ʉʠʷʟʘʥʴ ʠ ɻʫʙʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʧʦʯʚʝʥʥʦ-ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʟʷʪʳ ʭʘʨʘʢʪʝʨʥʳʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ. ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ ʠʟʫʯʝʥʳ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʜʘʥʥʳʭ ʧʦʯʚ ʠ ʧʨʦʠʟʚʝʜʝʥʘ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦ ʦʙʱʠʤ ʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʟʦʥʘʤ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-

ʛʠʣ.ɹ 
 

Abstract. The soil cover of the Gil-Gilchay basin was taken as a research object. The soil 

cover of the Gil-Gilchay basin, the modern state of the soil fund usage have been characterized. 

The field soil research works have been performed and soil samples have been taken to study 

a modern state of the soils spreading in the Gil-Gilchay basin of the Khizi, Shabran, Siyazan and 

Guba districts. The structural parts of the soils have been studied as a result of the field-soil 

researches and cameralïlaboratorial analyses. The agroindustrial grouping on general and 

agroecological zones of the Gil-Gilchay soils was full-filled. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʩʩʝʡʥ ʨ. ɻʠʣʴ-ʛʠʣʴ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ.  
 

Keywords: Gil-Gilchay basin, agroecological grouping of the lands, soil cover, soil resources. 

 

ʅʘ ʦʛʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʦʚ ɿʝʤʣʠ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʦʩʣʦʞʥʷʝʪʩʷ 

ʨʷʜʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʦʟʜʘʶʱʠʭ ʨʝʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʨʘʟʨʫʰʘʶʪʩʷ 

ʢʘʢ ʥʝʫʩʪʦʡʯʠʚʳʝ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ (ʣʝʩʘ, ʣʫʛʘ, ʧʘʩʪʙʠʱʘ), ʪʘʢ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʚʩʝʤʝʩʪʥʘʷ ʠʨʨʠʛʘʮʠʦʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ, ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ ʠ ʜʨ. ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʷʚʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʪʯʫʞʜʝʥʠʶ ʩʦʪʥʠ ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʪʦʣʢʥʫʣʦ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ, 

ʩʝʛʦʜʥʷ ʚʳʩʪʫʧʠʪʴ ʚ ʧʫʪʴ ʧʦʩʪʨʦʝʥʠʷ ʙʫʜʫʱʝʛʦ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ [1]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʩʪʘʚʷʪ ʝʝ ʚ ʯʠʩʣʦ ʧʨʦʙʣʝʤ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʪʨʘʥʳ, ʩʦʟʜʘʶʱʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʝʝ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʢʘʢ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʨʠʦʨʠʪʝʪʥʦʝ 

(ʧʦʩʣʝ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ɸʟʝʨʙʘʡʜʞʘʥʘ.  
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ɽʞʝʯʘʩʥʦʝ ʦʪʯʫʞʜʝʥʠʝ ʟʝʤʝʣʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ ʠ ʝʞʝʛʦʜʥʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ, ʘ ʪʘʢʞʝ ʭʠʱʥʠʯʝʩʢʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʦʮʠʦ-ʤʦʨʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʩʪʘʚʠʪ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ 

ʟʘʜʘʯʫ ʧʝʨʝʜ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʢʘʞʜʦʡ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚʳʷʚʣʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ.  

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚ, ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʝʰʝʥʠʝ ʨʷʜʘ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʝ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʚʝʜʝʥʥʳʤ ʧʦ ʙʘʣʣʘʤ ʙʦʥʠʪʝʪʘ [2ï4]. 
 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-ʛʠʣʴ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʍʳʟʳ, ʐʘʙʨʘʥ, ʉʠʷʟʘʥʴ ʠ ɻʫʙʘ, ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. 

ʈʝʣʴʝʬ ʥʘ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʨʘʚʥʠʥʥʳʡ ʜʦ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʘ ʢ ʟʘʧʘʜʫ 

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʢ ʛʦʨʥʳʤ ʭʨʝʙʪʘʤ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʛʦʨʥʳʭ ʯʘʩʪʷʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʨʦʜʳ ʤʝʣʦʚʦʛʦ, ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʠ ʥʝʦʛʝʥʦʚʦʛʦ ʧʝʨʠʦʜʦʚ, ʘ ʚ ʥʠʟʤʝʥʥʳʭ 

ʯʘʩʪʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʨʦʜʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʝʨʠʦʜʘ [5ï8]. 

ʅʘ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʝʛʠʦʥʘ ʛʦʩʧʦʜʩʪʚʫʝʪ ʢʣʠʤʘʪ ʞʘʨʢʠʭ ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʩʫʭʠʭ 

ʩʪʝʧʥʦʡ, ʚ ʧʨʝʜʛʦʨʴʷʭ ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʡ, ʘ ʥʘ ʩʨʝʜʥʝ ʠ ʚʳʩʦʢʦʛʦʨʴʷʭ ʭʦʣʦʜʥʳʡ ʠ ʚʣʘʞʥʳʡ ʠ 

ʛʦʨʥʦ ʪʫʥʜʨʦʚʳʡ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 8ï10 Áʉ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʞʘʨʢʦʛʦ ʤʝʩʷʮʘ 20 ʉ̄, ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ ð 37ï39 ʉ̄. 

ʂʦʣʠʯʝʩʪʚʦ ʙʝʟʤʦʨʦʟʥʳʭ ʜʥʝʡ 185ï235. ʃʝʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʭʣʘʜʥʦʝ, ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠʶʣʷ 19ï24 Áʉ, ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ (ʷʥʚʘʨʴ) ð 2ï3 ʉ̄, ʥʘ ʨʘʚʥʠʥʝ 1 ʉ̄. ʇʦʜ 

ʚʣʠʷʥʠʝʤ ʭʦʣʦʜʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʟʠʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʶʞʥʳʤ ʩʢʣʦʥʦʤ ʧʨʦʭʦʜʠʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʦʡ. ʅʦ ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠʥʦʛʜʘ ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ ʜʦ 

ʜʘʞʝ ʜʦ ī20 ʉ̄.  

ʊʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ: ʥʘ ʛʦʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ 50ï80 ʜʥʝʡ, ʥʘ ʨʘʚʥʠʥʝ ʙʦʣʝʝ 20 ʜʥʝʡ. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʘʨʴʠʨʫʝʪ ʚ 

ʧʨʝʜʝʣʘʭ 2500ï4000 ʉ̄, ʥʘ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ð 600 ÁC, ʥʘ ʥʠʟʤʝʥʥʦʩʪʠ ð 4400 ʉ̄. 

ɻʦʜʦʚʦʡ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ð 200ï600 ʤʤ, ʢʦʪʦʨʦʝ ʧʦ ʧʦʙʝʨʝʞʴʶ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʶʛʦïʚʦʩʪʦʢʘ, ʢ ʩʝʚʝʨʦïʟʘʧʘʜʫ (250ï400 ʤʤ). ʇʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʧʨʠʤʝʨʥʦ 1000 ʤ) ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ, ʥʘʣʠʯʠʝ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ (250ï400 ʤʤ) [9].  

ʅʘ ʦʩʥʦʚʝ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ ʠʟʫʯʝʥʳ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʜʘʥʥʳʭ ʧʦʯʚ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [10ï11] ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʪʠʧʳ ʧʦʯʚ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɻʠʣʴ-ʛʠʣʴ. ɺ ʙʘʩʩʝʡʥʝ ʜʘʥʥʦʡ ʨʝʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʝʨʥʦʚʦï

ʛʦʨʥʦïʣʫʛʦʚʳʝ, ʙʫʨʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʦʩʪʘʪʦʯʥʦ ʢʘʨʙʦʥʘʪʥʳʝ ʙʫʨʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, 

ʚʳʱʝʣʦʯʝʥʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʪʠʧʠʯʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, 

ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʦʩʪʝʧʥʝʥʥʳʝ ʛʦʨʥʦïʢʦʨʠʯʥʝʚʳʝ, ʪʝʤʥʳʝ ʛʦʨʥʦï

ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ), ʯʘʩʪʠʯʥʦ 

ʩʦʣʦʥʮʝʚʘʪʳʝ ʠ ʩʦʣʦʥʯʘʢʦʚʳʝ ʩʝʨʳʝ ʠ ʩʝʨʦïʙʫʨʳʝ, ʧʦʡʤʝʥʥʦïʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ [12]. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʩʚʷʟʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʨʘʟʣʠʯʠʝʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ, ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʦʧʠʩʘʥʠʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ), ʙʫʨʳʝ 

ʛʦʨʥʦïʣʝʩʥʳʝ, ʪʠʧʠʯʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʧʦʡʤʝʥʥʦïʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ ʧʦʯʚ.  
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ʆʙʳʢʥʦʚʝʥʥʳʝ ʛʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 400ï600 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ɺ ʜʘʥʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ʚʝʣʠʯʠʥʘ ʛʫʤʫʩʘ ʚ ʧʨʝʜʝʣʘʭ 2,5ï4,1%.  

ʆʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʷʚʣʷʶʪʩʷ 

ʪʷʞʝʣʦ ʩʫʛʣʠʥʠʩʪʳʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʘʥʥʳʭ ʧʦʯʚ. ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʛʣʠʥʳ (<0,01 ʤʤ) ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 55ï60%, ʘ ʠʣʠʩʪʘʷ ʬʨʘʢʮʠʷ (<0,001 ʤʤ) 21,04ï

29,92%. ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ 3,13ï2,17 ʛ/ʩʤ
3
.  

ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ ʦʪ ʧʦʜʪʠʧʦʚ 

ʩʚʦʝʡ ʛʨʫʧʧʳ: ʩʚʝʪʣʦ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ, ʢʘʨʙʦʥʘʪʥʳʭ, ʚʳʱʝʣʦʯʝʥʥʳʭ ʧʦʯʚ, ʪʘʢ ʠ ʦʪ ʚʳʰʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʝʩʥʳʭ ʠ ʧʦʩʣʝʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚ.  

ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ ʥʝ ʙʦʣʝʝ 30 ʩʤ. ɺʝʣʠʯʠʥʘ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ 0ï15 ʩʤ ʩʣʦʝ 

ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 3,10%, ʘ ʦʙʱʠʡ ʘʟʦʪ 0,23%. 

ʂ ʥʠʞʥʠʤ ʛʦʨʠʟʦʥʪʘʤ ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʥʘʣʠʯʠʷ ʛʫʤʫʩʘ, ʩʦʩʪʘʚʣʷʷ ʚ 32ï50 ʩʤ ʩʣʦʝ 0,85% ʠ ʦʙʱʠʡ ʘʟʦʪ 0,09% ʚ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʩʦʩʪʘʚʣʷʷ 0,12%. ɼʘʥʥʳʝ ʧʦʯʚʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʩʨʝʜʥʝ 

ʛʫʤʫʩʠʨʦʚʘʥʥʳʝ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ C:N ʚ ʧʨʝʜʝʣʘʭ 7,8ï6,4 ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʠ 5,7ï5,2 ʚ ʥʠʞʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ. ʇʦ ʰʢʘʣʝ ʈ. ɻ. ʄʘʤʝʜʦʚʘ ʜʘʥʥʳʝ ʦʙʳʯʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʦʮʝʥʠʚʘʶʪʩʷ 

ʤʘʣʦʛʫʤʫʩʥʳʤʠ. ɿʥʘʯʝʥʠʷ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ 4,67ï2,91%.  

ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʨʅ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 7,1ï8,1, ʪ. ʝ. ʦʪ 

ʥʝʡʪʨʘʣʴʥʦʡ, ʢ ʱʝʣʦʯʥʦʡ. ɸ ʥʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʥʦʩʪʠ (CaCO3) ʧʦʯʪʠ ʥʝ ʢʘʨʙʦʥʘʪʥʳʝ. 

ɿʥʘʯʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ð ʜʦ 90 ʩʤ ʩʣʦʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,24% ʠ ʪʦʣʴʢʦ ʥʠʞʝ ʧʦʣʫʤʝʪʨʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʠʛʘʝʪ 14,70% ʦʢʘʨʙʦʥʘʯʝʥʥʦʛʦ [13]. ɺʝʣʠʯʠʥʘ ʉʆ2 ʪʘʢʞʝ ʦʯʝʥʴ 

ʥʠʟʢʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ, ʩʦʩʪʘʚʣʷʷ 0,10% ʠ ʚʦʟʨʘʩʪʘʝʪ ʧʦʩʣʝ 50 ʩʤ ʩʣʦʷ, ʜʦʩʪʠʛʘʷ 

ʦʪʤʝʪʢʠ 6,47% 

ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʮʝʣʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʩʴʤʘ ʥʠʟʢʦʡ (ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ) ʧʦ ʰʢʘʣʝ ʈ. ɻ. ʄʘʤʝʜʦʚʘ (1970), ʩʦʩʪʘʚʣʷʷ 19,60ï17,84 ʤʛ/ʵʢʚ ʥʘ 100 ʛ 

ʧʦʯʚʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʯʪʦ, ʚ ʜʘʥʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ 

ʜʦʤʠʥʠʨʫʶʪ ʠʦʥʳ Mg, ʩʦʩʪʘʚʣʷʷ 66ï68% ʦʪ ʩʫʤʤʳ ʝʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʠ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ 

ʩʣʘʙʦʤʘʛʥʠʝʚʦïʚʳʩʦʢʦʥʘʪʨʠʝʚʦʝ. ʉa ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 6,55ï7,29 ʤʛ/ʵʢʚ, ʠʣʠ 33ï35% ʦʪ 

ʩʫʤʤʳ. ʅʘʣʠʯʠʝ ʧʦʛʣʦʱʝʥʥʦʛʦ Na
+
 ð ʦʯʝʥʴ ʥʠʟʢʘ; 

ʂ ʦʩʥʦʚʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʪʥʦʩʷʪʩʷ ʪʠʧʠʯʥʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ 

ʧʦʯʚʳ. ʆʩʦʙʝʥʥʦʩʪʠ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʢʨʫʪʳʭ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ; ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ; ʥʘʣʠʯʠʝ ʤʝʣʢʦʟʝʤʠʩʪʦʛʦ ʩʣʦʷ; ʨʝʟʢʠʡ ʧʝʨʝʭʦʜ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʬʠʣʷ; 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ; ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ. 

ɸʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʠʧʠʯʥʳʭ ʛʦʨʥʦïʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. ʀʭ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʧʨʦʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ 900ï1000 ʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ, ʘ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʥʘ ʚʳʩʦʪʝ 2000ï2200 ʤ. ɼʘʥʥʳʡ ʪʠʧ ʧʦʯʚʳ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦïʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ ʠ ʚʳʨʘʞʘʝʪʩʷ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ 6,0ï11,9 ʉ̄. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʣʘʙʦʤʫ ʟʘʤʝʨʟʘʥʠʶ. 

ʊʠʧʠʯʥʳʝ ʛʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʜ ʜʫʙʦʚʦ-ʙʫʢʦʚʳʤʠ 

ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʜ ʛʨʘʙʦʚʳʤʠ ʣʝʩʘʤʠ. ʈʘʩʧʘʜ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʦʧʘʜʘ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ 

ʚʣʠʷʥʠʝ ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʀʭ ʟʘʧʘʩʳ ʚ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʭ ʣʝʩʘʭ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5,3ï6,7 ʪ/ʛʘ. ʅʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʦʧʘʜʘ ʉa, Mg, Si, ʠ 

ʠʟʨʝʜʢʘ Fe ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʦʧʦʜʟʦʣʠʚʘʥʠʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʥʘʢʦʧʣʝʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ [12]. 
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ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ 

ʛʦʨʥʦïʣʝʩʥʳʭ ʙʫʨʳʭ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʫ ʷʚʣʷʶʪʩʷ 

ʩʨʝʜʥʝ ʠ ʪʷʞʝʣʦ ʛʣʠʥʠʩʪʳʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (<0,01 ʤʤ) ʚʘʨʴʠʨʫʝʪ ʚ 

ʧʨʝʜʝʣʘʭ 44ï62%, ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ 2,13ï1,42 ʛ/ʩʤ
3
. ɺʝʣʠʯʠʥʘ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ 0ï3 ʩʤ ʩʣʦʝ 

ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʝʪ 12,59% ʘ ʦʙʱʠʡ ʘʟʦʪ 0,89%. ʇʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʠʩʭʦʜʠʪ 

ʜʦʚʦʣʴʥʦ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʛʫʤʫʩʘ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʣʦʝ 3ï12 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 2,11% ʠ 

ʦʙʱʠʡ ʘʟʦʪ 0,15%, ʧʦʯʪʠ ʚ 5 ʨʘʟ ʤʝʥʴʰʝ ʯʝʤ ʚ ʛʦʨʠʟʦʥʪʝ A0 ð 0ï3 ʩʤ ʠ ʥʠʯʪʦʞʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʠʝ ʚ ʛʦʨʠʟʦʥʪʝ B/Cg 79ï125 ʩʤ (0,06%) ð ʤʘʪʝʨʠʥʩʢʘʷ 

ʧʦʨʦʜʘ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ C:N ʚ ʧʨʝʜʝʣʘʭ 8,6ï7,5 ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʨʝʜʥʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʫʤʫʩʘ ʘʟʦʪʠʩʪʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʇʦ ʰʢʘʣʝ ʈ. ɻ. ʄʘʤʝʜʦʚʘ (1970) 

[13] ʩʚʝʪʣʦ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʛʫʤʫʩʠʨʦʚʘʥʥʳʝ. 

ɿʥʘʯʝʥʠʷ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʣʘʛʠ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ð 7,35ï4,33%.  

ʈʝʘʢʮʠʷ ʩʨʝʜʳ ʨʅ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 6,15ï8,41 ʪ. ʝ. ʦʪ 

ʩʣʘʙʦʢʠʩʣʦʡ ʜʦ ʱʝʣʦʯʥʦʡ. ɸ ʥʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʥʦʩʪʠ (CaCO3 %) ʧʦʯʪʠ ʥʝ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʣʫʤʝʪʨʦʚʦʤ ʩʣʦʝ 0ï55 ʩʤ, ʩʦʩʪʘʚʣʷʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ð 0,10ï0,35%, ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʩ 55ï125 ʩʤ, ʩʦʩʪʘʚʣʷʷ 17,34ï19,22%, ʦʮʝʥʠʚʘʶʱʠʝʩʷ ʢʘʢ 

ʦʢʘʨʙʦʥʘʯʝʥʥʳʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʢʦʧʣʝʥʠʝʤ ʧʷʪʝʥ ʙʝʣʦʛʣʘʟʦʢ. ɺʝʣʠʯʠʥʘ ʉʆ2 ʪʘʢʞʝ ʥʠʟʢʘ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ, ʩʦʩʪʘʚʣʷʷ 0,04ï0,16%, ʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʷʩʴ ʢ ʥʠʞʥʠʤ ʛʦʨʠʟʦʥʪʘʤ ð 

6,39ï7,45%. 

ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʮʝʣʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠ 

ʚʳʩʦʢʦʢʘʣʴʮʠʝʚʳʡ ʧʦ ʰʢʘʣʝ ʈ. ɻ. ʄʘʤʝʜʦʚʘ [13]. 

ʊʠʧʠʯʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ ʧʦʯʚʳ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʣʷ ʪʠʧʠʯʥʳʭ 

ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʭ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ. 

ɼʘʥʥʳʡ ʪʠʧ ʧʦʯʚ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʟʦʥʝ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʛʦʨʥʦ-

ʣʝʩʥʳʭ ʙʫʨʳʭ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ. ʆʜʥʘʢʦ ʜʣʷ ʪʠʧʠʯʥʳʭ 

ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʭ ʧʦʯʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʦʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɼʘʥʥʳʝ ʧʦʯʚʳ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʥʳʭ ʧʦʜ ʜʫʙʦʚʦ-ʙʫʢʦʚʳʤʠ ʠ ʛʨʘʙʦʚʦ-

ʙʫʢʦʚʳʤʠ ʣʝʩʘʤʠ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ ʚʦʩʪʦʯʥʦʛʦ ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʦʚ ʩ ʙʦʣʝʝ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʛʦʨʥʦïʣʝʩʥʦʡ ʟʦʥʝ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʜʫʢʪʘʤʠ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʢʘʨʙʦʥʘʪʥʦïʛʣʠʥʠʩʪʳʤʠ 

ʩʣʘʥʮʘʤʠ ʠ ʤʷʛʢʠʤʠ ʦʢʘʨʙʦʥʘʯʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ɺ ʜʘʥʥʦʤ ʪʠʧʝ ʧʦʯʚ ʚʝʣʠʯʠʥʘ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩʦʩʪʘʚʣʷʝʪʝ 

1,82ï2,84%. ɿʥʘʯʝʥʠʷ ʦʙʱʝʛʦ ʘʟʦʪʘ 0,16ï0,09%, ʘ pH 7,0ï8,4. ʉʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 

33,0ï58,2 ʤʛ/ʵʢʚ ʥʘ 100 ʛ ʧʦʯʚʳ. ɺ ʢʦʤʧʣʝʢʩʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʦʤʠʥʠʨʫʝʪ Ca
2+
 ð 

27,5ï48,2 ʤʛ-ʵʢʚ/100 ʛ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʢʘʨʙʦʥʘʪʥʦʩʪʴʶ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʘ 

ʟʥʘʯʝʥʠʷ Mg
2+
 ʠʟʤʝʥʷʶʪʩʷ ʦʪ 5,4 ʜʦ 8,9 ʤʛ/ʵʢʚ. 

ʇʦʡʤʝʥʥʦïʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʛʣʫʙʠʥʝ 1ï3 ʤ, ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʥʦʩʘʭ ʨ. ɻʠʣʴ-ʛʠʣʴ. ʅʘʣʠʯʠʝ ʛʫʤʫʩʘ ʚ 

ʚʝʨʭʥʠʭ ʩʣʦʷʭ 2,35ï2,95%, ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʷʩʴ ʢ ʥʠʞʥʠʤ ʩʣʦʷʤ ʜʦ 0,83ï1,54%. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʘʟʦʪʘ 0,18ï0,22% . ɺ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚ ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 

37,5ï38,6 ʤʛ-ʵʢʚ ʥʘ 100 ʛ ʤʛ-ʵʢʚ ʥʘ 100 ʛ. ʇʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʧʨʠʩʫʱʝ ʩʣʘʙʦ ʱʝʣʦʯʥʘʷ 

ʨʝʘʢʮʠʷ (7,5ï8,0) ʠ ʢʘʨʙʦʥʘʪʥʦʩʪʴ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʦʪ 2,16 ʜʦ 

5,51%. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ArcGIS ʩʦʩʪʘʚʣʝʥʘ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʙʘʩʩʝʡʥʘ ʠ ʦʧʨʝʜʝʣʝʥʳ 

ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʦʚ. ɺʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2019 ʛ. ʙʳʣʘ ʫʪʦʯʥʝʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ. ɺ ʙʘʩʩʝʡʥʝ ʨ. ɻʠʣʴ-ʛʠʣʴ ʜʦʤʠʥʠʨʫʶʱʝʝ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʚʳʱʝʣʦʯʝʥʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʛʦʨʥʦ-ʣʝʩʥʳʭ ʧʦʯʚ (22777 ʛʘ 

ʠʣʠ 25,11%). ʆʩʪʘʣʴʥʳʝ ʧʦʯʚʝʥʥʳʝ ʪʠʧʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʢʘʨʙʦʥʘʪʥʳʝ 

ʠ ʯʘʩʪʠʯʥʦ ʦʩʪʝʧʥʝʥʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ (16096 ʛʘ ʠʣʠ 17,74%); ʜʝʨʥʦʚʦïʛʦʨʥʦï

ʣʫʛʦʚʳʝ (14471 ʛʘ ʠʣʠ 15,95%); ʪʝʤʥʳʝ ʠ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʦʨʥʦ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (9467 ʛʘ ʠʣʠ 

10,44%); ʪʠʧʠʯʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦ-ʣʝʩʥʳʝ (8701 ʛʘ ʠʣʠ 9,53%); ʪʝʤʥʳʝ ʠ ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʛʦʨʥʦïʢʘʰʪʘʥʦʚʳʝ (4779 ʛʘ ʠʣʠ 5,27%); ʦʩʪʘʪʦʯʥʦïʢʘʨʙʦʥʘʪʥʳʝ, ʯʘʩʪʠʯʥʦ ʦʩʪʝʧʥʝʥʥʳʝ 

ʙʫʨʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ (4376 ʛʘ ʠʣʠ 4,82%); ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ (1980 ʛʘ ʠʣʠ 2,18%); 

ʦʩʚʝʪʣʝʥʥʳʝ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ (1002 ʛʘ ʠʣʠ 1,10%); ʧʦʡʤʝʥʥʦïʘʣʣʶʚʠʘʣʴʥʳʝïʣʫʛʦʚʳʝ 

(2746 ʛʘ ʠʣʠ 3,03%); ʩʝʨʳʝ ʠ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (2627 ʛʘ ʠʣʠ 2,90%); ʪʠʧʠʯʥʳʝ ʙʫʨʳʝ ʛʦʨʥʦï

ʣʝʩʥʳʝ (1752 ʛʘ ʠʣʠ 1,93%).  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʳ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-ʛʠʣʴ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʬʘʮʠʘʣʴʥʳʤ ʛʨʫʧʧʘʤ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ïʛʨʫʧʧʘ ʛʦʨʥʦïʣʫʛʦʚʳʭ ʧʦʯʚ ð 14471 ʛʘ ʠʣʠ 15,95%;  

ïʛʨʫʧʧʘ ʛʦʨʥʦïʣʝʩʥʳʭ ʧʦʯʚ ð 6128 ʛʘ ʠʣʠ 6,75%;  

ïʛʨʫʧʧʘ ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ð 47516 ʛʘ ʠʣʠ 52,38%; 

ïʛʨʫʧʧʘ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ð 14246 ʛʘ ʠʣʠ 15,71%;  

ïʛʨʫʧʧʘ ʚʦʜʥʦïʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ð 2982 ʛʘ ʠʣʠ 3,29%;  

ïʛʨʫʧʧʘ ʩʝʨʦʟʝʤʥʳʭ ʠ ʩʝʨʦïʙʫʨʳʭ ʧʦʯʚ ð 2627 ʛʘ ʠʣʠ 2,90%;  

ïʛʨʫʧʧʘ ʧʦʡʤʝʥʥʦïʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʭ ʧʦʯʚ 2746 ʛʘ ʠʣʠ 3,03%. 

ʇʨʦʚʝʜʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ 

ʧʦʯʚ ʚ ʯʝʨʪʝ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-ʛʠʣʴ, ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ 4 ʛʨʫʧʧʳ ʢʘʯʝʩʪʚʘ: 

I ʛʨʫʧʧʘ ð ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ (100ï81). ɺ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʦʪʥʦʩʷʪʩʷ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʚʦʜʥʦïʚʦʟʜʫʰʥʳʤʠ ʨʝʞʠʤʘʤʠ ʧʦʯʚʳ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʦʯʚʳ ʚʳʩʦʢʦ 

ʢʘʯʝʩʪʚʘ ʦʙʳʯʥʦ ʥʝ ʪʨʝʙʫʶʪ ʦʩʦʙʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʥʠ ʚʳʜʝʣʷʶʪʩʷ 

ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ, ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʥʦʩʪʴʶ 

ʠ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʤ ʨʝʞʠʤʦʤ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʝʜʝʥʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʚ 

ʙʘʩʩʝʡʥʝ ʨ. ɻʠʣʴ-ʛʠʣʴ ʤʦʞʥʦ ʚʦʟʜʝʣʳʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʟʝʨʥʦʚʳʭ, ʢʦʨʤʦʚʳʭ, 

ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʠ ʩʫʭʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʧʣʦʜʦʚʦʜʩʪʚʘ, ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʦʛʦ, ʪʘʢ ʠ 

ʚ ʫʩʣʦʚʠʷʭ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʯʝʨʪʝ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-

ʛʠʣʴ ʚʳʷʚʣʝʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʝʨʥʦʚʦïʛʦʨʥʦïʣʫʛʦʚʳʝ ʦʩʪʝʧʥʝʥʳʝ, ʪʠʧʠʯʥʳʝ ʙʫʨʳʝ 

ʛʦʨʥʦïʣʝʩʥʳʝ, ʚʳʱʝʣʦʯʝʥʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʪʠʧʠʯʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦ 

ʣʝʩʥʳʝ, ʪʝʤʥʳʝ ʠ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʧʦʯʚʳ ʩʨʝʜʥʝ ʠ 

ʪʷʞʝʣʦʩʫʛʣʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʜʨ. ʉʨʝʜʥʝ ʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʜʘʥʥʳʭ ʧʦʯʚ 

89, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 13736 ʛʘ ʠʣʠ 15,13% ʦʪ ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ.  

II ʛʨʫʧʧʘ ð ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (80ï61). ɼʘʥʥʳʝ ʧʦʯʚʳ ʪʘʢʞʝ ʚʳʜʝʣʷʶʪʩʷ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʤ ʨʝʞʠʤʦʤ, ʛʫʤʫʩʦʤ, ʦʙʱʠʤ 

ʘʟʦʪʦʤ, ʬʦʩʬʦʨʦʤ ʠ ʢʦʤʧʣʝʢʩʦʤ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ. ʅʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʯʚʘʤʠ 

ʚʭʦʜʷʱʠʤʠ ʚ I ʛʨʫʧʧʫ, ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ 

ʙʦʥʠʪʠʨʦʚʦʯʥʳʡ ʙʘʣʣ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʩʦʩʪʘʚʣʷʷ 80ï61. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʵʪʠʭ ʧʦʯʚʘʭ ʚ 

ʨʘʤʢʘʭ ʙʘʩʩʝʡʥʘ ʟʝʨʥʦʚʳʭ, ʢʦʨʤʦʚʳʭ, ʦʚʦʱʥʳʭ ʠ ʬʨʫʢʪʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʜʝʥʠʝ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʦʙʣʶʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ. ʏʘʩʪʴ ʵʪʠʭ ʧʦʯʚ ʚʳʜʝʣʷʶʪʩʷ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ. ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʩʪʨʘʥʝʥʠʷ ʪʘʢʠʭ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ 

ʚʳʩʦʢʠʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ. ʂ ʪʘʢʠʤ ʧʦʯʚʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʚ ʨʘʤʢʘʭ ʙʘʩʩʝʡʥʘ ʜʝʨʥʦʚʦ ʛʦʨʥʦ 

ʣʫʛʦʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ, ʪʠʧʠʯʥʳʝ ʙʫʨʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʚʳʱʝʣʦʯʝʥʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦï
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ʣʝʩʥʳʝ, ʪʠʧʠʯʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʪʝʤʥʳʝ ʠ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ 

(ʢʘʰʪʘʥʦʚʳʝ), ʧʦʡʤʝʥʥʦïʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ ʠ ʜʨ. ʪʠʧʳ ʧʦʯʚ ʩʨʝʜʥʝ ʠ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ 

ʙʘʣʣ ʜʘʥʥʳʭ ʧʦʯʚ 69, ʦʙʱʘʷ ʧʣʦʱʘʜʴ 26877 ʛʘ ʠʣʠ 29,61% ʦʪ ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ʀʊʆɻʆɺɸʗ ɸɻʈʆʇʈʆʀɿɺʆɼʉʊɺɽʅʅɸʗ ɻʈʋʇʇʀʈʆɺʂɸ ʇʆʏɺ ɹɸʉʉɽʁʅɸ ʨ. ɻʠʣʴ-ʛʠʣʴ 

 

ɸʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ɹʘʣʣ 

ʙʦʥʠʪʝʪʘ 

ʂʉɼ ʇʣʦʱʘʜʴ 

ʛa % 

I ʛʨʫʧʧʘ ð ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ (100ï81) 89 1,51 13736 15,13 

II ʛʨʫʧʧʘ ð ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (80ï61) 69 1,17 26877 29,61 

III ʛʨʫʧʧʘ ð ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ (60ï41) 50 0,85 40239 44,33 

IV ʛʨʫʧʧʘ ð ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ (40ï21) 37 0,63 9922 10,93 

ʉʨʝʜʥʝ ʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ 59 1,00 90774 100 

 

III ʛʨʫʧʧʘ ð ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ (60ï41). ʇʦʯʚʳ, ʚʭʦʜʷʱʠʝ ʚ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʯʚʘʤ I ʠ II ʛʨʫʧʧʳ ʤʝʥʝʝ ʧʣʦʜʦʨʦʜʥʳ, ʩ ʫʭʫʜʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʩʦʩʪʘʚʦʤ. ɼʣʷ ʵʪʠʭ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʦʙʨʘʪʥʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʫʨʦʞʘʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ. ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʧʦʯʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʚʳʩʪʫʧʘʶʪ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, 

ʩʢʝʣʝʪʥʦʩʪʴ, ʢʘʤʝʥʠʩʪʦʩʪʴ ʠ ʤʘʣʦʤʦʱʥʦʩʪʴ. ʂ ʧʦʯʚʘʤ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʤʘʣʦʤʦʱʥʳʝ, ʠʥʦʛʜʘ ʢʘʤʝʥʠʩʪʳʝ, ʩʢʝʣʝʪʥʳʝ ʜʝʨʥʦʚʳʝ ʛʦʨʥʦïʣʫʛʦʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ, 

ʪʠʧʠʯʥʳʝ ʙʫʨʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʚʳʱʝʣʦʯʝʥʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʪʠʧʠʯʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ, ʪʝʤʥʳʝ ʠ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ), 

ʦʩʚʝʪʣʝʥʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʧʦʯʚʳ.  

 
ʈʠʩʫʥʦʢ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-ʛʠʣʴ ʧʦ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʛʨʫʧʧʠʨʦʚʢʘʤ (%). 

 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦʯʚ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ 50, ʧʣʦʱʘʜʴ 40239 ʛʘ ʠʣʠ  44,33% ʦʪ 

ʧʣʦʱʘʜʠ.  

IV ʛʨʫʧʧʘ ð ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ (40ï21). ɺ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʤʘʣʦʤʦʱʥʳʭ, ʢʘʤʝʥʠʩʪʳʭ ʠ ʩʢʝʣʝʪʥʳʭ ʜʝʨʥʦʚʦ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ, ʦʩʪʘʪʦʯʥʦ ʢʘʨʙʦʥʘʪʥʳʭ, 

ʯʘʩʪʠʯʥʦ ʦʩʪʝʧʥʝʥʥʳʭ ʙʫʨʳʭ ʛʦʨʥʦïʣʝʩʥʳʭ, ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʯʘʩʪʠʯʥʦ ʦʩʪʝʧʥʝʥʥʳʭ 

ʢʦʨʠʯʥʝʚʳʭ ʛʦʨʥʦïʣʝʩʥʳʭ, ʪʝʤʥʳʭ ʠ ʦʙʳʢʥʦʚʝʥʥʳʭ ʛʦʨʥʦ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ), 

ʩʝʨʦïʙʫʨʳʭ, ʧʦʡʤʝʥʥʦïʘʣʣʶʚʠʘʣʴʥʳʭ ʣʫʛʦʚʳʭ ʧʦʯʚ.  

ɺ ʧʦʯʚʘʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʩʪʚʫʶʪ ʬʘʢʪʦʨʳ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʟʝʤʣʝʜʝʣʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʧʦʯʚ, 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʠʭ ʚʦʟʤʦʞʥʦ ʚʝʨʥʫʪʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʘʢʠʭ 

15,13% 

29,61% 44,33% 

10,93% 
I ʛʨʫʧʧʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ (100-81) 
II ʛʨʫʧʧʘ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (80-61) 
III ʛʨʫʧʧʘ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ (60-41) 
IV ʛʨʫʧʧʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ (40-21) 
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ʥʠʟʢʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɻʠʣʴ-ʛʠʣʴ ʩʦʩʪʘʚʣʷʝʪ 9922 ʛʘ, ʠʣʠ 10,93% ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ 37. 

 

ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠʩʩʣʝʜʦʚʘʥ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʙʘʩʩʝʡʥʘ 

ʨ. ɻʠʣʴ-ʛʠʣʴ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ArcGIS ʩʦʩʪʘʚʣʝʥʘ ʧʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʤʘʩʰʪʘʙʝ 1:100000 ʠ ʨʘʩʩʯʠʪʘʥʳ ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʦʚ. ɺʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2019 ʛ. 

ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ.  

ʇʨʦʠʟʚʝʜʝʥʘ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʙʘʩʩʝʡʥʘ ʨ. ɻʠʣʴ-ʛʠʣʴ.  
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ɸʥʥʦʪʘʮʠʷ. Lycopersicon esculentum Mill. ð ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʚʦʱʝʡ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ɻʝʪʝʨʦʟʠʩʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ Lycopersicon esculentum Mill., ʧʦʪʦʤʫ ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ. ɻʝʪʝʨʦʟʠʩ ʪʦʤʘʪʘ ʧʨʠʚʝʣ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 20ï50%. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʛʝʪʝʨʦʟʠʩʘ ʫ 

ʠʥʙʨʝʜʦʚ ʪʦʤʘʪʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʠʙʨʠʜʥʳʭ ʩʦʨʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʛʠʙʨʠʜ,r ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʢʦʤʙʠʥʘʮʠʡ Toʤ-1 Ĭ Maʩʘʣʣ.r ʊʦʚʘʨʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ, ʘ ʦʪʮʦʚʩʢʘʷ ð ʚ 2 ʨʘʟʘ ʦʪ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ. ɻʠʙʨʠʜʥʳʝ ʬʦʨʤʳ Toʤ-1 Ĭ 

Maʩʘʣʣ rʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʩʩʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʣʦʜʦʚ ʠʤʝʣʠ ʵʬʬʝʢʪ ʛʝʪʝʨʦʟʠʩʘ. 

 

Abstract. Lycopersicon esculentum Mill. ð is one of the most important vegetables of 

Azerbaijan. Heterosis propagation is used to increase the yield and quality of Lycopersicon 

esculentum Mill., because traditional methods cannot be used to achieve this goal. Heterosis in 

tomato led to an increase in productivity by 20ï50%. The paper presents a study to assess heterosis 

in tomato inbreeds for the development of hybrid varieties. Used hybrids obtained from 

combinations of Tom-1 Ĭ Masally. Commodity productivity of the plant differed from the maternal 

form, and the paternal productivity ð 2 times from the paternal form. The hybrid forms of Tom-1 Ĭ 

Masally in terms of fruit mass and productivity had the effect of heterosis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʙʨʠʜʳ, ʛʝʪʝʨʦʟʠʩ, ʢʦʤʙʠʥʘʮʠʷ, ʪʦʤʘʪ. 

 

Keywords: hybrids, heterosis, combination, tomato. 

 

ʇʦʤʠʜʦʨ (Lycopersicon esculentum) ʙʦʛʘʪ ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʥʝʨʘʣʘʤʠ ʠ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ 

ʚʘʞʥʳʭ ʤʝʩʪ ʚ ʨʘʮʠʦʥʝ ʦʙʱʝʩʪʚʘ. ɺ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʧʦʣʝʟʥʳʭ ʚʦʣʦʢʦʥ, 

ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʧʠʱʝʚʘʨʝʥʠʝ, ʦʯʠʱʘʶʪ ʢʨʦʚʴ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʩʪʘʨʝʥʠʷ. 
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ʗʚʣʷʷʩʴ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ, ʜʘʥʥʘʷ ʦʚʦʱ ʯʘʩʪʦ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʠʝʪʦʣʦʛʘʤʠ. ʊʘʢ ʢʘʢ ʝʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʚʝʱʝʩʪʚʦ, ʩʦʜʝʨʞʘʱʝʝ ʣʝʡʢʦʧʠʥ, 

ʨʘʟʨʫʰʘʝʪ ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ [1ï3]. ʃʝʛʢʦʩʪʴ ʢʦʥʪʨʦʣʷ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʦʧʳʣʝʥʠʷ ʚ ʨʘʩʪʝʥʠʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʫʣʫʯʰʝʥʠʶ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʦʜʠʥʦʡ ʪʦʤʘʪʦʚ ʷʚʣʷʝʪʩʷ ʎʝʥʪʨʘʣʴʥʘʷ ɸʤʝʨʠʢʘ, ʤʥʦʛʠʝ ʩʪʨʘʥʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ɸʟʝʨʙʘʡʜʞʘʥ, ʧʨʦʚʦʜʷʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʤʥʦʛʦ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʪʦʤʘʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʥʦʩʷʪ ʙʦʣʴʰʝ ʜʦʭʦʜʘ, ʯʝʤ ʜʨʫʛʠʝ 

ʦʚʦʱʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʤʠʜʦʨ ʷʚʣʷʝʪʩʷ ʪʨʦʧʠʯʝʩʢʠʤ ʨʘʩʪʝʥʠʝʤ, ʦʥ ʪʘʢʞʝ 

ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʛʨʫʥʪʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʦʪ ʪʨʦʧʠʯʝʩʢʠʭ ʟʦʥ ʜʦ 

ɸʨʢʪʠʢʠ ʚʢʣʶʯʠʪʝʣʴʥʦ. ɺ ʨʘʡʦʥʘʭ ʩ ʭʦʣʦʜʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʤʠʜʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʧʣʠʮʳ [4].  

ɺʝʜʫʱʠʤʠ ʩʪʨʘʥʘʤʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʤʘʪʦʚ ʷʚʣʷʶʪʩʷ ʀʩʧʘʥʠʷ, ɹʨʘʟʠʣʠʷ, ʀʨʘʥ, 

ʄʝʢʩʠʢʘ, ɻʨʝʮʠʷ ʠ ʈʦʩʩʠʷ. ʂʠʪʘʡ, ʉʐɸ, ʀʥʜʠʷ, ʊʫʨʮʠʷ, ɽʛʠʧʝʪ ʠ ʀʪʘʣʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʪʩʪʘʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʤʘʪʦʚ [5]. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ 310 000 ʛʘ ʧʦʤʠʜʦʨʦʚ ʚʳʩʘʞʠʚʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʝʢʩʠʢʠ ʠ ʂʘʥʘʜʳ. ɺ 2004 ʛ. ʚ ɸʤʝʨʠʢʝ ʙʳʣʦ ʧʦʩʘʞʝʥʦ 170808 ʛʘ ʪʦʤʘʪʦʚ.  

ʇʦʤʠʜʦʨʳ, ʩʦʙʨʘʥʥʳʝ ʩ 50560 ʛʘ, ʩʚʝʞʠʤʠ, ʘ ʩʦʙʨʘʥʥʳʝ ʩ 120248 ʛʘ, ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʙʳʣʠ ʚʳʩʪʘʚʣʝʥʳ ʥʘ ʧʨʦʜʘʞʫ. ʆʙʱʠʡ ʜʦʭʦʜ ʩʦʩʪʘʚʠʣ 2,06Ĭ109 ʤʠʣʣʠʦʥʦʚ, ʚ ʨʘʟʤʝʨʝ 

1,34Ĭ109 ʤʣʥ ʜʦʣʣ. ʉʐɸ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʟ ʥʝʜʘʚʥʦ ʧʨʦʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ 0,72Ĭ109 ʤʣʥ 

ʜʦʣʣ. ʉʐɸ ʠʟ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ [6]. 

ʇʦʤʠʜʦʨʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʦʚʦʱʘʤʠ, ʚʳʨʘʱʝʥʥʳʤʠ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ, ʢʘʢ ʠ ʚ ʙʳʪʥʦʩʪʴ ʉʉʉʈ, ʪʘʢ ʠ ʩʝʛʦʜʥʷ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʦʙʱʘʷ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʪʦʤʘʪʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʩʦʩʪʘʚʣʷʣʘ 26,6 ʪʳʩ ʛʘ, ʘ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʘʚʣʷʣ 430ï440 ʪʳʩ ʪ [7].  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʪʙʦʨʘ ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʟʜʘʥʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʠʙʨʠʜʳ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʪʦʤʘʪʦʚ [4]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʊʦʤ-1, ʜʨʫʛʠʝ ʤʝʩʪʥʳʝ 

ʩʦʨʪʘ, ʪʘʢʠʝ ʢʘʢ ʐʘʭʠʥ ʠ ʀʣʴʢʠʥ, ʠ ʠʭ ʛʠʙʨʠʜʳ. ʊʦʤ-1 ʙʳʣ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥ ʠʟ ɹʝʣʘʨʫʩʠ. 

ʉʦʨʪʦʚʦʡ ʦʙʨʘʟʝʮ ʄʘʩʘʣʣ rʙʳʣ ʧʦʣʫʯʝʥ ʠʟ ʅʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʦʚʦʱʝʚʦʜʩʪʚʘ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ AETB. 

ɼʦ ʝʛʦ ʚʳʩʘʞʠʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʥʘ ʧʦʯʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʩʤʷʛʯʝʥʠʝ ʧʦʯʚʳ, ʦʯʠʩʪʢʘ ʩʦʨʥʷʢʦʚ, ʦʙʦʛʘʱʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʜʦʙʨʝʥʠʡ). 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʝʤʝʥʘ ʧʦʤʠʜʦʨʘ ʚʳʩʘʞʠʚʘʣʠ ʚ ʪʝʧʣʠʮʘʭ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʘʞʝʥʮʝʚ, ʟʘʪʝʤ 

ʠʟʚʣʝʢʘʣʠ ʩʘʞʝʥʮʳ, ʩʜʝʣʘʣʠ ʧʠʢʠʨʦʚʢʫ ʠ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʦʪʢʨʳʪʦʝ ʧʦʣʝ. ɺʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ 

ʨʘʩʪʝʥʠʡ ʩʦʨʪʦʚʦʡ ʦʙʨʘʟʝʮ ʄʘʩʘʣʣ rʠʥʠʮʠʠʨʦʚʘʣʩʷ ʛʠʙʨʠʜʠʟʘʮʠʝʡ ʧʝʨʚʠʯʥʦʛʦ ʪʠʧʘ ʠ 

ʥʘʯʘʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʩʦʨʪʦʚʦʛʦ ʦʙʨʘʟʮʘ ʊʦʤ-1. ɺ ʛʠʙʨʠʜʠʟʘʮʠʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʠʢʠ [7ï8]. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʨʦʜʠʪʝʣʴʩʢʠʝ ʮʚʝʪʳ ʙʳʣʠ ʩʪʝʨʠʣʠʟʦʚʘʥʳ ʠ 

ʠʟʦʣʠʨʦʚʘʥʳ. ʏʝʨʝʟ ʜʝʥʴ ʙʳʣʠ ʦʧʳʣʝʥʳ ʧʳʣʴʮʦʡ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʝʤʝʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʛʠʙʨʠʜʥʳʭ ʧʣʦʜʦʚ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ, ʘ 

ʛʠʙʨʠʜʥʳʝ ʨʘʩʪʝʥʠʷ ʩʨʘʚʥʠʚʘʣʠʩʴ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʨʘʩʪʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʄʘʩʘʣʣʳ ʠ ʐʘʭʠʥ, ʦʢʘʟʘʣʠʩʴ ʙʣʠʞʝ ʢ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʝ. ɺ ʛʠʙʨʠʜʥʳʭ 
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ʨʘʩʪʝʥʠʷʭ ʜʣʠʥʘ ʧʝʨʚʠʯʥʳʭ ʣʠʩʪʝɹʚ ʩʦʩʪʘʚʣʷʣʘ 0,3, ʜʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʣʠʩʪʘ ð 9,8, ʘ ʰʠʨʠʥʘ 

ð 5 ʩʤ. 

 
 

ʈʠʩʫʥʦʢ. ɺʥʝʰʥʠʡ ʚʠʜ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʠʙʨʠʜʘ. 

 

ɻʠʙʨʠʜʥʳʝ ʨʘʩʪʝʥʠʷ ʜʝʪʝʨʤʠʥʘʥʪʥʳʝ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 63,5 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʥʦʚʥʳʭ ʧʦʙʝʛʦʚ ð 3,5ï4,0, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ð 18, ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ð 5ï7, ʢʦʣʠʯʝʩʪʚʦ 

ʬʨʫʢʪʦʚ ʚ ʛʨʦʟʜʠ ð 4ï5, ʜʣʠʥʘ ʩʦʯʣʝʥʝʥʠʷ ʢʦʨʦʪʢʘʷ, ʣʠʩʪʴʷ ʧʣʦʪʥʦ ʟʘʩʝʣʝʥʳ.  

ʆʙʳʯʥʘʷ ʬʦʨʤʘ ʣʠʩʪʴʝʚ ʩʨʝʜʥʷʷ, ʮʚʝʪ ʩʧʝʣʳʭ ʧʣʦʜʦʚ ʟʝʣʝʥʦʚʘʪʳʡ, ʬʦʨʤʘ ʦʚʘʣʴʥʘʷ. 

ʉʨʝʟʘ ʣʠʩʪʴʝʚ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ ʩʨʝʜʥʷʷ, ʪʝʭʥʠʯʝʩʢʠʡ ʩʦʟʨʝʚʘʶʱʠʡ ʮʚʝʪ ʧʣʦʜʦʚ ʩʚʝʪʣʦ 

ʟʝʣʝʥʳʡ, ʘ ʬʦʨʤʘ ʦʚʘʣʴʥʘʷ.  

ʆʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 2,7 ʢʛ, ʚʳʩʦʪʘ ʧʣʦʜʦʚ ð 54 ʤʤ, 

ʰʠʨʠʥʘ ʧʣʦʜʘ ð 70,5 ʤʤ, ʚʝʩ ð 168,4 ʢʛ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʚʝʪ ʟʨʝʣʦʩʪʠ ʢʨʘʩʥʳʡ. 

ʇʣʦʜʳ ʦʪʨʳʚʘʶʪʩʷ ʦʪ ʩʪʝʙʝʣʴʢʦʚ ʩʨʝʜʥʝ, ʛʣʫʙʠʥʘ ʧʣʦʜʦʚʳʭ ʩʪʝʙʝʣʴʢʦʚ 3,6 ʤʤ, ʪʦʣʱʠʥʘ 

ʧʝʨʠʢʘʨʧʘ ʧʣʦʜʦʚ ð 5,5 ʤʤ, ʬʦʨʤʘ ʧʣʦʜʘ ð ʣʠʥʝʡʥʘʷ. ʇʣʦʜʳ ʛʣʘʜʢʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʭʦʜʘ 

ʩʝʤʷʥ ð 5,4.  

ɼʣʠʥʘ ʧʝʨʚʠʯʥʳʭ ʣʠʩʪʴʝʚ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʊʦʤ-1 ʠ ʄʘʩʘʣʣʳ, 

ʩʦʩʪʘʚʣʷʝʪ 0,2 ʩʤ, ʜʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʣʠʩʪʘ ð 5,5 ʩʤ, ʰʠʨʠʥʘ ʦʩʥʦʚʥʦʛʦ ʣʠʩʪʘ ð 11,5 ʩʤ.  

ʂʫʩʪ ʠʥʪʝʨʤʠʥʘʥʪʥʦʛʦ ʪʠʧʘ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ð 146 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʥʦʚʥʳʭ ʩʪʝʙʣʝʡ ð 4,0ï5,5, ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ð 18, ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ʚ ʢʦʨʦʙʢʝ ð 6,5ï7,0, 

ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʚ ʛʨʦʟʜʠ ð 5, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʯʣʝʥʝʥʠʷʤʠ ð ʜʣʠʥʥʦʝ, ʣʠʩʪʴʷ 

ʤʘʣʦʥʘʩʝʣʝʥʥʳ, ʣʠʩʪʴʷ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʳʯʥʦʤ ʚʠʜʝ, ʩʪʝʧʝʥʴ ʨʘʟʨʝʟʘ ʣʠʩʪʴʝʚ ʩʨʝʜʥʷʷ, ʮʚʝʪ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʬʨʫʢʪʦʚ ʟʝʣʝʥʦʚʘʪʳʡ, ʝʛʦ ʬʦʨʤʘ ʧʣʦʩʢʘʷ, ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. 

ʆʙʱʠʡ ʫʨʦʞʘʡ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 4,5 ʢʛ, ʜʣʠʥʘ ʧʣʦʜʘ ð 52 ʤʤ, ʰʠʨʠʥʘ ʧʣʦʜʘ ð 79 

ʤʤ. ɺʝʩ ʦʜʥʦʛʦ ʧʣʦʜʘ ð 183 ʛ, ʮʚʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ð ʢʨʘʩʥʳʡ.  

ʇʣʦʜʳ ʪʨʫʜʥʦ ʦʪʨʳʚʘʶʪʩʷ ʦʪ ʩʪʝʙʝʣʴʢʦʚ, ʪʦʣʱʠʥʘ ʨʫʙʮʘ ʩʪʝʙʝʣʴʢʘ 3 ʤʤ, ʪʦʣʱʠʥʘ 

ʧʝʨʠʢʘʨʧʘ ʧʣʦʜʘ ð 5,6 ʤʤ, ʢʦʥʯʠʢ ʧʣʦʜʘ ʚʳʧʫʢʣʳʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ð 4. 

ʈʦʜʠʪʝʣʠ ʠ ʛʠʙʨʠʜʳ ʙʳʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʫ ʛʠʙʨʠʜʦʚ ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʊʦʤ-1 Ĭ ʄʘʩʘʣʣʳ 

ɺʝʩ ʦʜʥʦʛʦ ʧʣʦʜʘ ʙʳʣ ʙʦʣʴʰʝ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ ʥʘ 134,4 ʛ, ʘ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ ʥʘ 54 

ʛ. ɻʠʙʨʠʜʥʘʷ ʬʦʨʤʘ ʧʦ ʚʝʩʫ ʧʣʦʜʘ ʠʤʝʣ ʵʬʬʝʢʪ ʛʝʪʝʨʦʟʠʩʘ. 

ʋ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʄʘʩʘʣʣʳ Ĭ ʐʘʭʠʥ ʚʝʩ ʦʜʥʦʛʦ ʧʣʦʜʘ ʙʳʣ 

ʙʦʣʴʰʝ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ ʥʘ 137,4 ʛ ʠ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ ʥʘ 117,4 ʛ. 

ʋ ʛʠʙʨʠʜʦʚ ʫʨʦʞʘʡʥʦʩʪʴ ʦʜʥʦʛʦ   ʨʘʩʪʝʥʠʷ  ʥʘ ʛʝʢʪʘʨ (ʢʛ) ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʤʙʠʥʘʮʠʠ 

ʄʘʩʘʣʣʳ Ĭ ʐʘʭʠʥ, ʪʦʚʘʨʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 467 ʢʛ ʦʪ 

ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ, ʠ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 1133 ʢʛ ʦʪ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ. ʊʦʚʘʨʥʘʷ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʛʠʙʨʠʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʥʘ 0,2 ʢʛ ʙʦʣʴʰʝ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ 

ʠ ʥʘ 0,2 ʢʛ ʤʝʥʴʰʝ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ. 

ʋ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʊʦʤ-1 Ĭ ʄʘʩʘʣʣʳ, ʪʦʚʘʨʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 1207 ʢʛ ʦʪ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ, ʠ ʦʜʠʥʘʢʦʚʦ ʩ 

ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʦʡ 2,9 ʢʛ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʤʝʩʪʥʳʝ ʠ ʚʚʦʜʥʳʝ 

ʩʦʨʪʘ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʦʮʝʥʢʠ, ʯʝʤ ʠʭ ʛʠʙʨʠʜʳ. ɻʠʙʨʠʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʢʘʟʘʥʳ ʢʘʢ 

ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠʙʨʠʜʳ. ʇʦʤʠʤʦ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʛʠʙʨʠʜʳ ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʙʦʣʝʟʥʷʤ, ʘ ʠʭ ʧʣʦʜʳ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʳ ʢ ʭʨʘʥʝʥʠʶ. 

ʋ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʄʘʩʘʣʣʳ Ĭ ʐʘʭʠʥ, ʪʦʚʘʨʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʛʘ ʙʳʣʘ ʥʘ 333ï1000 ʢʛ ʤʝʥʴʰʝ ʨʦʜʠʪʝʣʴʩʢʦʡ ʬʦʨʤʳ. 

ʋ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ, ʦʪ ʢʦʤʙʠʥʘʮʠʠ ʊʦʤ-1 Ĭ ʄʘʩʘʣʣʳ ʪʦʚʘʨʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ ʠ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ ʚ ʜʚʘ 

ʨʘʟʘ ʦʪ ʦʪʮʦʚʩʢʦʡ ʬʦʨʤʳ. 

 

ʊʘʙʣʠʮʘ. 

ɸʅɸʃʀɿ ʈʆɼʀʊɽʃɽʁ ʀ ɻʀɹʈʀɼʆɺ, ʇʆʃʋʏɽʅʅʓɽ ʆʊ ʅʀʍ 
 

ɻʝʥʦʪʠʧʳ ɺʝʩ 

ʦʜʥʦʛʦ 

ʧʣʦʜʘ (ʛ) 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ (ʢʛ) 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ʥʘ ʛʘ (ʢʛ) 

ʪʦʚʘʨʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʦʙʱʘʷ  ʪʦʚʘʨʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʦʙʱʘʷ 

ʊʦʤ-1 50,6 1,7 1,9 1133 1266 

ʄʘʩʘʣʣʳ ʩ/ʦ 131 2,8 3,2 1867 2133 

ʐʘʭʠʥ 117,4 3,2 4,5 2533 2800 

Maʩʘʣʣʳ ʩ/ʦ Ĭ ʐʘʭʠʥ 168,4 3,0 2,7 1400 1800 

ʊʦʤ-1 Ĭ ʄʘʩʘʣʣʳ ʩ/ʦ 185 4,5 4,8 3334 4633 

 

ɺʳʚʦʜ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʪʦʤʘʪʦʚ ʥʠʞʝ ʩʨʝʜʠ 

ʤʝʩʪʥʳʭ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ ʩʦʨʪʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫ ʛʠʙʨʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʄʘʩʘʣʣʳ ʠ ʐʘʭʠʥ ʪʦʚʘʨʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ, ʥʦ ʦʥʠ ʙʳʣʠ 

ʫʩʪʦʡʯʠʚʳ ʢ ʭʨʘʥʝʥʠʶ ʠ ʟʘʙʦʣʝʚʘʥʠʶ.  

ɻʠʙʨʠʜʥʳʝ ʬʦʨʤʳ ʊʦʤ-1 Ĭ ʄʘʩʘʣʣʳ ʧʦ ʤʘʩʩʝ ʧʣʦʜʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʤʝʣʠ ʵʬʬʝʢʪ 

ʛʝʪʝʨʦʟʠʩʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʄʠʢʦʪʦʢʩʠʥʳ ð ɻ ʪʦ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʩ ʥʠʟʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʦʡ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʥʠʪʝʚʠʜʥʳʤʠ ʛʨʠʙʘʤʠ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʛʨʫʧʧʳ ʤʠʢʦʪʦʢʩʠʥʦʚ, 

ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʚ ʢʦʨʤʘʭ, ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʪʨʝʤʷ ʨʦʜʘʤʠ ʛʨʠʙʦʚ: Aspergillus, Penicillium ʠ 

Fusarium. ʂʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʘʛʨʷʟʥʝʥʠʶ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʠʟ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʢʦʨʤʝ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʡ. ɼʦʤʘʰʥʷʷ ʧʪʠʮʘ, ʩʚʠʥʴʠ, ʘ ʪʘʢʞʝ ʚʦʜʥʳʝ ʧʦʟʚʦʥʦʯʥʳʝ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʤʠʢʦʪʦʢʩʠʥʘʤ. ɾʚʘʯʥʳʝ ʞʠʚʦʪʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʧʦʩʢʦʣʴʢʫ ʤʠʢʨʦʙʠʦʪʘ ʨʫʙʮʘ ʩʧʦʩʦʙʥʘ ʨʘʟʨʫʰʘʪʴ ʤʠʢʦʪʦʢʩʠʥʳ. ʄʠʢʦʪʦʢʩʠʥʳ 

ʥʘʥʦʩʷʪ ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʧʨʠʚʦʜʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ 

ʚʝʪʝʨʠʥʘʨʥʫʶ ʧʦʤʦʱʴ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʕʬʬʝʢʪʳ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʬʣʘʪʦʢʩʠʥʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʥʘʙʦʨʘ ʚʝʩʘ, 

ʚʳʨʘʙʦʪʢʠ ʤʦʣʦʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʠʮ, ʧʦʚʳʰʝʥʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ, 

ʩʥʠʞʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʠ ʪʝʨʘʪʦʛʝʥʥʦʩʪʴʶ. ʆʭʨʘʪʦʢʩʠʥ ɸ ʦʙʣʘʜʘʝʪ 

ʥʝʬʨʦʪʦʢʩʠʯʝʩʢʠʤʠ, ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ, ʪʝʨʘʪʦʛʝʥʥʳʤʠ, ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʳʤʠ ʠ, ʚʦʟʤʦʞʥʦ, 

ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʪʨʠʭʦʪʝʮʝʥʦʚʳʤʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʷʚʣʷʶʪʩʷ 

ʪʦʢʩʠʥ ʊ-2, ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ ʠ ʜʠʘʮʝʪʦʢʩʠʩʮʠʨʧʝʥʦʣ. ɼʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ 

ʚʝʩʘ ʠ ʦʪʢʘʟʫ ʦʪ ʢʦʨʤʘ, ʚʳʟʳʚʘʝʪ ʧʦʨʘʞʝʥʠʷ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʨʚʦʪʫ, ʢʨʦʚʘʚʫʶ 

ʜʠʘʨʝʶ ʠ ʪʷʞʝʣʳʡ ʜʝʨʤʘʪʠʪ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ. ɿʝʘʨʘʣʝʥʦʥ ʠ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ ʤʦʛʫʪ ʢʦʥʢʫʨʝʥʪʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʵʩʪʨʦʛʝʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʵʩʪʨʦʛʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʫʭʫʜʰʝʥʠʶ 

ʬʝʨʪʠʣʴʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʤʝʨʪʚʦʨʦʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ. 

ʌʫʤʦʥʠʟʠʥ ʦʙʣʘʜʘʝʪ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʠ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʤʠ ʪʦʢʩʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. 
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Abstract. Mycotoxins are low molecular weight secondary metabolites produced by 

filamentous fungi. The most relevant groups of mycotoxins found in animal feed are produced by 

three genera of fungi: Aspergillus, Penicillium, and Fusarium species. Animal feeds are routinely 

contaminated by mycotoxins from diverse sources. In most cases, the concentrations are low 

enough to ensure compliance with Maximum Permitted Levels. Poultry, pigs and also aquatic 

vertebrates are very sensitive to mycotoxins. Ruminants are, however, generally more resistant to 

the adverse effects of mycotoxins, since the rumen microbiota is capable of degrading mycotoxins. 

Mycotoxins cause huge economic damage, leading to increased costs for health and veterinary care, 

as well as reduce livestock production. The effects of long-term exposure of aflatoxins are 

associated with the reduction of weight gain, decreased milk or egg production, teratogenicity. 

Ochratoxin A causes renal toxicity and possesses carcinogenic, teratogenic, immunosuppressive and 

possibly neurotoxic properties. The main trichothecenes mycotoxins are T-2 toxin, deoxynivalenol 

and diacetoxyscirpenol. Deoxynivalenol is primarily known for causing feed refusal, weight loss. It 

also causes lesions in the gastrointestinal tract, vomiting, bloody diarrhea and severe dermatitis 

accompanied by hemorrhaging. Zearalenone and some of its metabolites, can competitively bind to 

oestrogen receptors leading to reproductive disorders and oestrogenic dysfunction, impairing 

fertility and increasing the frequency of stillbirths along with reducing sperm quality. Fumonisin 

causes carcinogenicity and cardiovascular toxic effects. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʦʪʦʢʩʠʥʳ, ʘʬʣʘʪʦʢʩʠʥʳ, ʦʭʨʘʪʦʢʩʠʥ ɸ, ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ, 

ʟʝʘʨʘʣʝʥʦʥ, ʬʫʤʦʥʠʟʠʥʳ. 

 

Keywords: mycotoxins, aflatoxins, ochratoxin A, deoxynivalenol, zearalenone, fumonisins. 

 

ʄʠʢʦʪʦʢʩʠʥʳ ð ɻ ʪʦ ʪʦʢʩʠʯʥʳʝ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʩ ʥʠʟʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ ʥʠʪʝʚʠʜʥʳʤʠ ʛʨʠʙʘʤʠ. ɹʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʦʢʦʣʦ 400 ʨʘʟʣʠʯʥʳʭ 

ʤʠʢʦʪʦʢʩʠʥʦʚ, ʢʦʪʦʨʳʝ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʤʝʨʫ ʠ ʩʪʨʫʢʪʫʨʝ [1].  

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʛʨʫʧʧʳ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʚ ʢʦʨʤʘʭ, ʧʨʦʜʫʮʠʨʫʶʪʩʷ 

ʪʨʝʤʷ ʨʦʜʘʤʠ ʛʨʠʙʦʚ: Aspergillus (ʘʬʣʘʪʦʢʩʠʥʳ (AFs) ʠ ʦʭʨʘʪʦʢʩʠʥ A (OTA)), Penicillium 

(OTA) ʠ Fusarium (ʪʨʠʭʦʪʝʮʝʥʳ, ʬʫʤʦʥʠʟʠʥʳ (FBs), ʠ ʟʝʘʨʘʣʝʥʦʥ (ZEN)). AFB1, DON, ZEN, 

OTA ʠ FB1 ʥʘʥʦʩʷʪ ʥʘʠʙʦʣʴʰʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ (ʊʘʙʣʠʮʘ). 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʠʙʝʣʴ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, 

ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʚʝʪʝʨʠʥʘʨʥʫʶ ʧʦʤʦʱʴ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɿʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʠʣʠ ʜʣʠʪʝʣʴʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʤʠʢʦʪʦʢʩʠʥʦʚ, ʠʟʚʝʩʪʥʳ ʢʘʢ ʤʠʢʦʪʦʢʩʠʢʦʟʳ. ɼʦʤʘʰʥʷʷ ʧʪʠʮʘ, ʩʚʠʥʴʠ, ʘ ʪʘʢʞʝ ʚʦʜʥʳʝ 

ʧʦʟʚʦʥʦʯʥʳʝ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʤʠʢʦʪʦʢʩʠʥʘʤ. ɾʚʘʯʥʳʝ ʞʠʚʦʪʥʳʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ, 

ʧʦʩʢʦʣʴʢʫ ʤʠʢʨʦʙʠʦʪʘ ʨʫʙʮʘ ʩʧʦʩʦʙʥʘ ʨʘʟʨʫʰʘʪʴ ʤʠʢʦʪʦʢʩʠʥ r[2]. 

ʂʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʢʦʨʤʝ, ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʘʜʜʠʪʠʚʥʳʝ, ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʝ ʠʣʠ ʩʠʥʝʨʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. ʆʧʫʙʣʠʢʦʚʘʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʣʠ ʘʜʜʠʪʠʚʥʳʭ ʵʬʬʝʢʪʘʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʜʣʷ AF ʚ ʩʦʯʝʪʘʥʠʠ ʩ FB, ʪʨʠʭʦʪʝʮʝʥʘʤʠ, OTA ʠʣʠ ʩʤʝʩʷʤʠ ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʠʥʦʚ 

Fusarium [3]. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʚ ʢʦʨʤʘʭ ʠ ʢʦʨʤʦʚʦʤ ʩʳʨʴʝ. AF ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʣʩʷ ʚ ʦʙʨʘʟʮʘʭ ʟʝʨʥʦʚʳʭ ʠʟ 

ʨʝʛʠʦʥʦʚ ʩ ʪʨʦʧʠʯʝʩʢʠʤ ʠʣʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ (ʖʞʥʘʷ ɽʚʨʦʧʘ, ɸʬʨʠʢʘ, ʖʞʥʘʷ ʠ 

ʖʛʦ-ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ). ʂʦʣʠʯʝʩʪʚʦ AFB1 ʯʘʩʪʦ ʙʳʣʦ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʚ ʩʤʝʩʷʭ AF. 
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ɿʘʛʨʷʟʥʝʥʠʝ DON ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʙʦʣʝʝ 60% ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʨʦʙʘʭ (ʧʰʝʥʠʮʘ, ʢʫʢʫʨʫʟʘ ʠ ʷʯʤʝʥʴ) ʠʟ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʉʝʚʝʨʥʦʡ ʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʠ ʉʝʚʝʨʥʦʡ ɸʟʠʠ [4ï5].  
 

ʊʘʙʣʠʮʘ.  

ʉʊʈʋʂʊʋʈʅʓɽ ʀ ʄʆʃɽʂʋʃʗʈʅʓɽ ʌʆʈʄʋʃʓ ʆʉʅʆɺʅʓʍ ʄʀʂʆʊʆʂʉʀʅʆɺ.  

AFB1, AFLATOXIN B1; ZEA, ZEARALENONE; OTA, OCHRATOXIN A;  

DON, ɼɽɿʆʂʉʀʅʀɺɸʃɽʅʆʃ; FB1, ʌʋʄʆʅʀɿʀʅ B1 [6] 

 

ʄʠʢʦʪʦʢʩʠʥʳ ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʄʦʣʝʢʫʣʷʨʥʘʷ ʬʦʨʤʫʣʘ 

AFB1  

 

C17H12O6  

ZEN 

 

C18H22O5  

OTA  

 

C20H18ClNO6  

DON  

 

C15H20O6  

T-2 toxin  

 

C24H34O9  

FB1  

 

C34H59NO15  

 

ʅʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʟʘʨʘʞʝʥʠʷ ZEN (ʙʦʣʝʝ 30% ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ) ʚ ʉʝʚʝʨʥʦʡ 

ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ, ɸʬʨʠʢʝ, ʉʝʚʝʨʥʦʡ ʠ ʖʛʦïɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʟʘʛʨʷʟʥʝʥʠʝ FB ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʢʫʢʫʨʫʟʝ ʠʟ ʖʞʥʦʡ 

ɸʤʝʨʠʢʠ, ʖʞʥʦʡ ɽʚʨʦʧʳ, ɸʬʨʠʢʠ ʠ ʖʛʦïɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʧʨʠʯʝʤ FB1 ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ [2, 5].  

ʈʘʟʣʠʯʥʳʝ ʤʠʢʦʪʦʢʩʠʥʳ Fusarium ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʩʦʚʤʝʩʪʥʦ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʟʣʘʢʘʭ [7]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʆʊɸ ʙʳʣʘ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʚ ʖʞʥʦʡ ɸʟʠʠ ʠ ɸʬʨʠʢʝ, ʥʦ ʝʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʟʘʛʨʷʟʥʝʥʥʳʤ ʧʘʨʪʠʷʤ ʢʦʨʤʦʚ ʙʳʣʦ ʦʯʝʥʴ ʥʝʦʜʥʦʨʦʜʥʳʤ [2, 5].  

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʤʝʥʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ [8].  

ɺ ʖʞʥʦʡ ɽʚʨʦʧʝ ʟʘʛʨʷʟʥʝʥʠʝ AF, ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʚʰʝʝʩʷ ʚ ɽʚʨʦʧʝ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ [2]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʤʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ɽʚʨʦʧʝ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʧʨʦʙʣʝʤʫ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʦʚʤʝʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʷʜʦʤ ʨʘʟʣʠʯʥʳʭ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʀʟ 82% 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʨʤʘ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʣʠʩʴ ʪʨʠʭʦʪʝʮʝʥʳ ʪʠʧʘ B ʠ FB, 75% ʙʳʣʠ 

ʟʘʛʨʷʟʥʝʥʳ ʙʦʣʝʝ ʯʝʤ ʦʜʥʠʤ ʤʠʢʦʪʦʢʩʠʥʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʦʣʴʢʦ ʜʚʘ ʦʙʨʘʟʮʘ ʧʨʝʚʳʩʠʣʠ 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʫʨʦʚʥʠ ɽʉ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʦʨʤʘʤ ʠ ʢʦʨʤʦʚʳʤ 
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ʠʥʛʨʝʜʠʝʥʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʖʞʥʦʡ ɽʚʨʦʧʝ [2]. ʄʠʢʦʪʦʢʩʠʥʳ Fusarium (ʪʨʠʭʦʪʝʮʝʥʳ ʪʠʧʘ 

B, ZEN ʠ FB) ʙʳʣʠ ʦʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ, ʪʦʛʜʘ ʢʘʢ AF ʠ OTA ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʨʝʞʝ.  

ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ 23% ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʠʟ ʀʩʧʘʥʠʠ ʩʦʜʝʨʞʘʣʠ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ 

ʤʠʢʦʪʦʢʩʠʥʘ. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʮʝʥʠʚʘʣʠ ʫʨʦʚʝʥʴ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʩʳʨʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ 

ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʇʦʣʴʰʝ ʚ 2011ï2014 ʛʛ.  

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 1384 ʦʙʨʘʟʮʘ (ʦʙʨʘʟʮʳ ʢʫʢʫʨʫʟʳ, ʦʙʨʘʟʮʳ ʢʫʢʫʨʫʟʥʦʛʦ ʩʠʣʦʩʘ, 

ʦʙʨʘʟʮʳ ʤʝʣʢʠʭ ʟʝʨʥʦʚʳʭ ʟʣʘʢʦʚ ʠ ʦʙʨʘʟʮʳ ʢʦʤʙʠʢʦʨʤʦʚ) ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ 

ʥʘʣʠʯʠʝ ʪʦʢʩʠʥʦʚ DON, Nivalenol (NIV), T-2 ʠ HT-2, ZEN, FBs, ʆʊɸ ʠ ʌʇ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

DON, ʘ ʪʘʢʞʝ ZEN ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ 89% ʠ 92% ʦʙʨʘʟʮʦʚ ʢʫʢʫʨʫʟʳ ʠ ʚ 86 ʠ 88% ʦʙʨʘʟʮʦʚ ʢʫʢʫʨʫʟʥʦʛʦ 

ʩʠʣʦʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 24 ʦʙʨʘʟʮʘʭ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʧʨʝʚʳʩʠʣʦ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ɽʉ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʤʙʠʢʦʨʤʦʚ, ʪʨʠʭʦʪʝʮʝʥʳ ʠ ZEN ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʙʦʣʝʝ 

ʯʝʤ 90% ʦʙʨʘʟʮʦʚ [9].  

ɸʬʣʘʪʦʢʩʠʥʳ. ɸʬʣʘʪʦʢʩʠʥʳ AF ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʠʜʨʦʬʠʣʴʥʳʝ 

ʤʦʣʝʢʫʣʳ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʛʨʠʙʘʤʠ ʨʦʜʘ Aspergillus. ʆʩʥʦʚʥʳʤʠ ʠʟʚʝʩʪʥʳʤʠ ʘʬʣʘʪʦʢʩʠʥʘʤʠ 

ʷʚʣʷʶʪʩʷ B1, B2, G1 ʠ G2, ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʭ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ (B1ù4 ʩʠʥʠʡ, ʟʝʣʝʥʳʡ G 1ù4) ʠ ʧʦʜʚʠʞʥʦʩʪʠ ʧʨʠ 

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʧʨʦʠʟʚʦʜʷʪʩʷ Aspergillus flavus ʠ Aspergillus 

parasiticus. ʆʜʥʘʢʦ ʚʠʜʳ Aspergillus nomius, Aspergillus bombycis, Aspergillus pseudotamari ʠ 

Aspergillus ochraceoroseus ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ ʘʬʣʘʪʦʢʩʠʛʝʥʥʳʤʠ [1].  

AFB1 ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʢʘʥʮʝʨʦʛʝʥʦʤ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʤ 

IARC ʢʘʢ ʛʨʫʧʧʘ 1. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʤʠʢʦʪʦʢʩʠʥ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ MPL ʚ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʘʭ. ʃʘʢʪʠʨʫʶʱʠʝ ʞʠʚʦʪʥʳʝ, ʧʦʪʨʝʙʣʷʶʱʠʝ ʢʦʨʤ, ʟʘʨʘʞʝʥʥʳʡ AFB1, ʙʫʜʫʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʣʦʢʦ, ʟʘʛʨʷʟʥʝʥʥʦʝ ʝʛʦ ʤʦʥʦʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʥʳʤ ʧʨʦʠʟʚʦʜʥʳʤ AFM1, 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʤ IARC ʢʘʢ ʛʨʫʧʧʘ 2B, ʚʦʟʤʦʞʥʦ, ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʢʘ [1].  

ʍʨʦʥʠʯʝʩʢʠʝ ʪʦʢʩʠʢʦʟʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʘʬʣʘʪʦʢʩʠʢʦʟʘ, 

ʚʳʟʚʘʥʥʦʡ ʧʦʪʨʝʙʣʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʵʪʠʭ ʪʦʢʩʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʆʩʥʦʚʥʳʤ ʮʝʣʝʚʳʤ ʦʨʛʘʥʦʤ ʪʦʢʩʠʯʥʦʩʪʠ AFB1 ʷʚʣʷʝʪʩʷ ʧʝʯʝʥʴ, ʚ ʥʝʡ ʦʥ ʤʦʞʝʪ 

ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ [10].  

ʕʬʬʝʢʪʳ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ AFs ʧʨʦʷʚʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʥʘʙʦʨʘ ʚʝʩʘ, 

ʩʥʠʞʝʥʠʝʤ ʚʳʨʘʙʦʪʢʠ ʤʦʣʦʢʘ ʠʣʠ ʷʠʮ, ʧʦʚʳʰʝʥʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ, 

ʩʥʠʞʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ, ʦʧʫʭʦʣʷʤʠ ʠ ʪʝʨʘʪʦʛʝʥʥʦʩʪʴʶ. ɼʦʤʘʰʥʷʷ ʧʪʠʮʘ, 

ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʠ ʩʚʠʥʴʠ ʷʚʣʷʶʪʩʷ ʚʠʜʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʥʘʠʙʦʣʴʰʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʚ ʧʣʘʥʝ ʘʬʣʘʪʦʢʩʠʢʦʟʘ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʳʙ ʠ ʧʪʠʮ ʯʨʝʟʚʳʯʘʡʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʠ ʢʘʥʮʝʨʦʛʝʥʥʦʤʫ ʜʝʡʩʪʚʠʶ AFB1 [11].  

ʋ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʩʦʜʝʨʞʘʥʠʝ 2,5 ʤʛ AFs/ʢʛ ʩʥʠʟʠʣʦ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ (FI) ʥʘ 9ï11%. 

ʊʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʥʘʙʦʨʘ ʚʝʩʘ ʥʘ 30% ʫ ʮʳʧʣʷʪ ʧʦʩʣʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ, 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʥʘ ʫʨʦʚʥʝ 0,03 ʤʛ AFB1/ʢʛ ʢʦʨʤʘ.  

ʋ ʞʚʘʯʥʳʭ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ ʠ ʫʜʦʝʚ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʥʘ 

ʫʨʦʚʥʝ 1ï2 ʤʛ AFB1/ʢʛ ʢʦʨʤʘ [2].  

ʋ ʩʚʠʥʝʡ ʧʘʜʝʞ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʠʱʠ ʟʘʛʨʷʟʥʝʥʥʦʡ 

0,8ï3 ʤʛ AFB1/ʢʛ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ.  

ʋ ʨʳʙ (Oreochromis niloticus, Nile tilapia) ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʥʘʨʷʜʫ 

ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʝʯʝʥʠ ʧʨʠ ʫʨʦʚʥʝ ʦʪ 0,245 ʤʛ AFB1/ʢʛ ʢʦʨʤʘ [10]. ʈʘʜʫʞʥʘʷ ʬʦʨʝʣʴ 

ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ AF ʚʠʜʦʤ ʨʳʙ [11]. 
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ʆʭʨʘʪʦʢʩʠʥ ɸ. ʆʭʨʘʪʦʢʩʠʥ ɸ (ʆʊɸ), ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʛʨʠʙʘʤʠ ʚʠʜʦʚ Penicillium ʠ 

Aspergillus, ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʧʨʦʜʫʢʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʷʯʤʝʥʴ, ʢʦʬʝʡʥʳʝ ʟʝʨʥʘ, ʢʘʢʘʦ-ʙʦʙʳ ʠ ʦʨʝʭʠ. ʆʥ ʪʘʢʞʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʚ ʧʨʦʜʫʢʪʘʭ ʠʟ ʟʝʨʥʦʚʳʭ, ʚʠʥʘ, ʧʠʚʘ, ʚʠʥʦʛʨʘʜʥʦʛʦ ʩʦʢʘ ʠ ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1].  

ʆʊɸ ʷʚʣʷʝʪʩʷ ʥʝʬʨʦʪʦʢʩʠʯʝʩʢʠʤ ʤʠʢʦʪʦʢʩʠʥʦʤ ʠ ʦʙʣʘʜʘʝʪ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ, 

ʪʝʨʘʪʦʛʝʥʥʳʤʠ, ʠʤʤʫʥʦʪʦʢʩʠʯʝʩʢʠʤʠ ʠ, ʚʦʟʤʦʞʥʦ, ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʦʪ 

ʪʦʢʩʠʥ ʙʳʣ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ IARC ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʢʘʥʮʝʨʦʛʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ (ɻʨʫʧʧʘ 2B). ʋ 

ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʝʤʘ ʆʊɸ ʚʦʟʥʠʢʘʝʪ ʥʝʬʨʦʧʘʪʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʝʛʝʥʝʨʘʮʠʝʡ 

ʠʟʚʠʪʳʭ ʢʘʥʘʣʴʮʝʚ ʥʝʬʨʦʥʘ ʠ ʧʦʯʝʯʥʳʤ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʬʠʙʨʦʟʦʤ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʪʦʣʱʠʥʳ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʛʠʘʣʠʥʠʟʘʮʠʝʡ ʢʣʫʙʦʯʢʦʚ [12].  

ɾʚʘʯʥʳʝ ʞʠʚʦʪʥʳʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʫʩʪʦʡʯʠʚʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʆʊɸ. ʋ ʩʚʠʥʝʡ ʧʨʠ 

ʦʩʪʨʳʭ ʦʭʨʘʪʦʢʩʠʢʦʟʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ (ʥʝʬʨʦʧʘʪʠʷ), ʪʦʛʜʘ ʢʘʢ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʦʭʨʘʪʦʢʩʠʢʦʟʝ ʧʝʨʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ ʠ 

ʥʘʙʦʨʘ ʚʝʩʘ ʧʨʠ ʫʨʦʚʥʝ 1,0ï1,4 ʤʛ ʆʊɸ/ʢʛ ʢʦʨʤʘ. ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ 

ʥʝʬʨʦʧʘʪʠʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʫʨʦʚʥʝ 2 ʤʛ ʆʊɸ/ʢʛ ʢʦʨʤʘ, ʘ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʦʭʨʘʪʦʢʩʠʢʦʟʘ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ 0,5 ʤʛ ʆʊɸ / ʢʛ ʢʦʨʤʘ ʫ ʢʫʨïʥʝʩʫʰʝʢ ʠ 

ʮʳʧʣʷʪ [2].  

ʆʭʨʘʪʦʢʩʠʥ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ ʫ ʙʨʦʡʣʝʨʦʚ, ʮʳʧʣʷʪʘ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʩʘʣʴʤʦʥʝʣʝʟʘʤ [1]. ʅʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʝʡ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ 

ʙʝʣʢʦʚ, ʘʣʴʙʫʤʠʥʦʚ ʠ ʛʣʦʙʫʣʠʥʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʣʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʩʦʨʙʝʥʪʦʚ. 

ɹʳʣ ʧʦʚʳʰʝʥ ʫʨʦʚʝʥʴ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʢʨʦʚʠ, ʥʘʙʣʶʜʘʣʩʷ ʥʝʢʨʦʟ ʢʣʝʪʦʢ ʧʦʯʝʯʥʳʭ 

ʢʘʥʘʣʴʮʝʚ ʠ ʛʝʧʘʪʦʮʠʪʦʚ, ʛʠʧʝʨʧʣʘʟʠʷ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ 

ʧʨʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʞʝʣʝʟ. ʋ ʩʦʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʬʬʝʢʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 1,0 ʤʛ ʆʊɸ/ʢʛ ʢʦʨʤʘ [11]. 

ʊʨʠʭʦʪʝʮʝʥʳ. ʆʩʥʦʚʥʳʤʠ ʪʨʠʭʦʪʝʮʝʥʦʚʳʤʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʥ ʊ-2, 

ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ (DON) ʠ ʜʠʘʮʝʪʦʢʩʠʩʮʠʨʧʝʥʦʣ (DAS). ɺʩʝ ʦʥʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ 

ʚʠʜʘʤʠ ʛʨʠʙʦʚ Fusarium ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 15 ÁC [1]. T-2 in vitro ʪʦʢʩʠʯʝʥ ʜʣʷ 

ʤʘʢʨʦʬʘʛʦʚ ʢʫʨ, ʧʦʜʘʚʣʷʷ ʠʭ ʬʘʛʦʮʠʪʘʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʧʝʨʝʢʠʩʠ ʠʟ ʣʠʧʠʜʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʪʘʤʠʥʦʚ ʫ ʧʪʠʮ. 

ʄʠʢʦʪʦʢʩʠʥʳ T-2 ʠ DAS ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʢʦʣʦ 1 ppm ʚ ʢʦʨʤʝ ʚʳʟʳʚʘʣʠ ʧʦʨʘʞʝʥʠʝ ʨʦʪʦʚʦʡ 

ʧʦʣʦʩʪʠ ʫ ʙʨʦʡʣʝʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʘʧʧʝʪʠʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ [1]. 

DON ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʠʭʦʪʝʮʝʥʦʚʦʡ ʛʨʫʧʧʝ B ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʤʝʥʝʝ ʦʩʪʨʦ 

ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʵʪʦʡ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʠʟ-ʟʘ ʝʛʦ ʚʳʩʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʟʝʨʥʦʚʳʭ ʚʦ ʚʩʝʤ ʤʠʨʝ. DON ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ ʚʦʤʠʪʦʢʩʠʥ. ʆʥ 

ʚʳʟʳʚʘʝʪ ʦʪʢʘʟ ʦʪ ʢʦʨʤʘ, ʧʦʪʝʨʶ ʚʝʩʘ, ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʠʪʘʥʠʷ ʠ ʚʳʟʳʚʘʝʪ 

ʧʦʨʘʞʝʥʠʷ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʨʚʦʪʫ, ʢʨʦʚʘʚʫʶ ʜʠʘʨʝʶ ʠ ʪʷʞʝʣʳʡ ʜʝʨʤʘʪʠʪ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʢʨʦʚʦʪʝʯʝʥʠʝʤ. ɼʨʫʛʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʷʚʣʷʶʪʩʷ ʠʤʤʫʥʥʳʝ ʥʘʨʫʰʝʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ ʠʣʠ ʠʤʤʫʥʦʩʪʠʤʫʣʷʮʠʷ. ʋ ʩʚʠʥʝʡ, ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠʟ 

ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʚʠʜʦʚ, DON ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ 

ʘʥʦʨʝʢʩʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʠʟʤʝʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, 

ʤʦʟʞʝʯʢʝ ʠ ʣʦʙʥʦʡ ʢʦʨʝ [2].  

DON ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʚʤʝʩʪʝ ʩ ʜʚʫʤʷ ʘʮʝʪʠʣʠʨʦʚʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ, 3-

ʘʮʝʪʠʣʜʝʦʢʩʠʥʠʚʘʣʝʥʦʣʦʤ (3-AcDON) ʠ 15-ʘʮʝʪʠʣʜʝʦʢʩʠʥʠʚʘʣʝʥʦʣʦʤ (15-AcDON), ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʜʣʷ ʢʠʰʝʯʥʠʢʘ ʩʚʠʥʴʠ [9].  
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ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ ʫ ʩʚʠʥʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʫʨʦʚʥʝ 1ï3 

ʤʛ ɼʆʅ/ʢʛ ʢʦʨʤʘ [2]. ʋ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʷʚʣʷʶʱʠʭʩʷ ʥʘʠʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ DON, 

ʩʠʥʜʨʦʤ ʦʪʢʘʟʘ ʦʪ ʢʦʨʤʘ ʙʳʣ ʟʘʤʝʯʝʥ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 10 ʥʝʜʝʣʴ ʩ 

ʢʦʥʮʝʥʪʨʘʪʦʤ ʧʰʝʥʠʮʳ 6,4 ʤʛ DON/ʢʛ ʢʦʨʤʘ [13]. ʋ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ, ʢʦʪʦʨʘʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʘ ʢ DON, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ, ʵʬʬʝʢʪʳ ʚʘʨʴʠʨʫʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ. ʋʨʦʚʥʠ DON ʚ ʨʘʮʠʦʥʝ ʥʠʞʝ ʠ ʚʳʰʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʨʝʜʝʣʦʚ (1,8 ʠ 

18,0 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʣʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʮʳʧʣʷʪ ʠ 

ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʚʳʰʝ 5 ʤʛ DON/ʢʛ ʨʘʮʠʦʥʘ ʥʝʦʙʭʦʜʠʤʳ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ. ɼʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʝ ʜʦʟʳ ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣʘ 

ʚʣʠʷʶʪ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʵʥʪʝʨʦʮʠʪʦʚ [1].  

ʋ ʙʨʦʡʣʝʨʦʚ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ Clostridium perfringens, ʧʨʠ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʜʠʝʪʳ, ʩʦʜʝʨʞʘʱʝʡ ʦʪ 3 ʜʦ 4 ʤʛ/ʢʛ ɼʆʅ, ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʘʷ ʢʠʰʢʘ ʦʙʣʘʜʘʣʘ 

ʙʦʣʝʝ ʥʠʟʢʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʨʘʥʩʵʧʠʪʝʣʠʘʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʚʳʩʦʪʦʡ 

ʚʦʨʩʠʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʙʘʨʴʝʨʘ ʠ ʧʦʚʨʝʞʜʝʥʠʠ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ [1]. 

ʌʦʨʝʣʴ ʯʨʝʟʚʳʯʘʡʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ DON. ʅʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ, ʥʘʙʦʨʘ ʚʝʩʘ, ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʫ ʬʦʨʝʣʠ, 

ʧʦʜʚʝʨʛʰʝʡʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʮʠʦʥʦʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʦʪ 0,3 ʜʦ 2,6 ʤʛ 

ɼʆʅ/ʢʛ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ 8 ʥʝʜʝʣʴ [11]. 

ɿʝʘʨʘʣʝʥʦʥ. ZEN ð ʥʝʩʪʝʨʦʠʜʥʳʡ ʵʩʪʨʦʛʝʥʥʳʡ ʪʦʢʩʠʥ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʥʝʢʦʪʦʨʳʤʠ 

ʚʠʜʘʤʠ Fusarium. ZEN ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ ʤʦʛʫʪ ʢʦʥʢʫʨʝʥʪʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʩ 

ʨʝʮʝʧʪʦʨʘʤʠ ʵʩʪʨʦʛʝʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʵʩʪʨʦʛʝʥʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʫ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ (ʦʩʦʙʝʥʥʦ ʫ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ), ʥʘʨʫʰʘʷ ʬʝʨʪʠʣʴʥʦʩʪʴ 

ʠ ʧʦʚʳʰʘʷ ʯʘʩʪʦʪʫ ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. ɺʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ZEN ʩʥʠʞʘʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ɻ ʤʙʨʠʦʥʘ ʠ ʚʝʩ ʧʣʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ZEN ʚʳʟʳʚʘʝʪ 

ʜʠʣʘʪʘʮʠʶ ʠ ʧʦʢʨʘʩʥʝʥʠʝ ʚʫʣʴʚʳ, ʟʘʜʝʨʞʢʫ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʤʦʣʦʢʘ ʠ ʨʝʢʪʘʣʴʥʳʡ ʧʨʦʣʘʧʩ [1ï

2].  

ʉʚʠʥʴʠ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʵʪʦʛʦ ʪʦʢʩʠʥʘ. ʋ ʩʚʠʥʝʡ 

ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʵʩʪʨʦʛʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʧʦʷʚʣʷʣʠʩʴ ʯʝʨʝʟ 3ï7 ʜʥʝʡ ʥʘ ʜʠʝʪʝ, ʟʘʨʘʞʝʥʥʦʡ 

ZEN, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ 1,5 ʤʛ/ʢʛ ʢʦʨʤʘ [13].  

ʋ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ ʫ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ ʧʨʠ 

ʫʨʦʚʥʷʭ ZEN ʚʳʰʝ 0,5 ʤʛ/ʢʛ ʢʦʨʤʘ [13].  

ɼʦʤʘʰʥʷʷ ʧʪʠʮʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʘ ʢ ZEN. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʨʦʚʥʠ ʚʳʰʝ 100 ʤʛ ZEN/ʢʛ ʢʦʨʤʘ ʥʝʦʙʭʦʜʠʤʳ, ʯʪʦʙʳ 

ʫʚʠʜʝʪʴ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʠʥʪʦʢʩʠʢʘʮʠʠ [13]. ɹʨʦʡʣʝʨʳ ʥʝ ʧʦʢʘʟʘʣʠ ʦʩʦʙʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʥʘʙʣʶʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʛʠʧʝʨʪʨʦʬʠʷ 

ʥʝʢʦʪʦʨʳʭ ʷʡʮʝʚʦʜʦʚ ʠ ʩʞʘʪʠʝ ʛʨʝʙʥʷ [1]. ʍʦʪʷ ZEN ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʮʳʧʣʷʪ 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʪʨʘʥ-

ʠʤʧʦʨʪʝʨʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʝʥʴ ʚʥʠʤʘʪʝʣʴʥʳ ʢ ʦʩʪʘʪʢʘʤ ZEN ʚ ʢʫʨʠʥʦʤ ʤʷʩʝ, ʧʦʩʢʦʣʴʢʫ 

ʪɻʦʪ ʤʠʢʦʪʦʢʩʠʥ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʘʥʘʙʦʣʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ 

ʦʨʛʘʥʠʟʤʝ ʣʶʜʝʡ ʠ ʜʨʫʛʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʨʘʟʚʠʪʠʝ ʦʧʫʭʦʣʝʡ ʚʩʣʝʜʩʪʚʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ [2].  

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʜʦ 10 ʤʛ ZEN/ʢʛ ʚ ʪʝʯʝʥʠʝ 24, 72 ʠ 168 ʯ ʟʘʤʝʪʠʣʠ 

ʥʝʙʦʣʴʰʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʞʝʣʝʟʘ ʚ ʧʝʯʝʥʠ ʠ ʷʠʯʥʠʢʝ [14]. 

ʌʫʤʦʥʠʟʠʥʳ. ʌʫʤʦʥʠʟʠʥʳ (B1, B2 ʠ B3) ʦʪʥʦʩʷʪʩʷ ʢ ʙʦʣʴʰʦʡ ʛʨʫʧʧʝ ʤʠʢʦʪʦʢʩʠʥʦʚ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʛʨʠʙʘʤʠ Fusarium, ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʟʝʨʥʦʚʳʭ, ʦʩʦʙʝʥʥʦ 

ʢʫʢʫʨʫʟʳ ʠ ʩʦʜʝʨʞʘʱʠʭ ʝʝ ʧʨʦʜʫʢʪʦʚ. ʆʩʪʨʘʷ ʠ ʭʨʦʥʠʯʝʩʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ FBs ʥʘʙʣʶʜʘʣʘʩʴ ʫ 
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ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʧʨʦʷʚʣʷʷʩʴ ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʴʶ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ 

ʪʦʢʩʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ IARC ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣ 

FB1 ʢʘʢ ʢʘʥʮʝʨʦʛʝʥʥʳʡ ʜʣʷ ʯʝʣʦʚʝʢʘ (ʛʨʫʧʧʘ 2B). ʇʝʯʝʥʴ ʠ ʧʦʯʢʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʦʨʛʘʥʘʤʠ-ʤʠʰʝʥʷʤʠ ʜʣʷ FB, ʢʠʰʝʯʥʠʢ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʡ ʤʠʰʝʥʴʶ [2].  

ʋ ʣʦʰʘʜʝʡ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ, ʟʘʛʨʷʟʥʝʥʥʦʛʦ FB, ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʧʨʠʯʠʥʦʡ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʣʝʡʢʦʵʥʮʝʬʘʣʦʤʘʣʷʮʠʷ ʣʦʰʘʜʝʡ (ELEM). ʇʝʨʚʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʷʚʣʷʶʪʩʷ ʣʝʪʘʨʛʠʷ, ʩʣʝʧʦʪʘ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ, ʟʘ ʥʠʤʠ ʩʣʝʜʫʶʪ ʩʫʜʦʨʦʛʠ ʠ 

ʩʤʝʨʪʴ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʠʣʠ ʜʥʝʡ [15].  

ɸʥʘʣʦʛʠʯʥʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʨʤʘ, ʟʘʨʘʞʝʥʥʳʝ FB1, ʚʳʟʳʚʘʶʪ ʫ ʩʚʠʥʝʡ ʩʠʥʜʨʦʤ, 

ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʦʪʝʢ ʣʝʛʢʠʭ ʫ ʩʚʠʥʝʡ (PPE). ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ 

ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ, ʦʜʳʰʢʫ, ʩʣʘʙʦʩʪʴ, ʮʠʘʥʦʟ ʠ ʩʤʝʨʪʴ [15].  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʫʨʦʚʥʠ ʚʳʰʝ 100 ʤʛ FB1/ʢʛ ʢʦʨʤʘ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʫ 

ʩʚʠʥʝʡ [13].  

ʂʦʨʦʚʳ ʠ ʧʪʠʮʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ FB, ʯʝʤ ʣʦʰʘʜʠ ʠ ʩʚʠʥʴʠ [13].  

ʋ ʧʪʠʮ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ, 

ʟʘʪʨʘʛʠʚʘʶʱʘʷ ʢʣʝʪʢʠ ʠ ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʉʥʠʞʝʥʠʝ ʙʠʦʩʠʥʪʝʟʘ ʩʬʠʥʛʦʣʠʧʠʜʦʚ, 

ʚʳʟʚʘʥʥʦʝ ʬʫʤʦʥʠʟʠʥʘʤʠ, ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. 

ʌʫʤʦʥʠʟʠʥʳ ʪʘʢʞʝ ʙʣʦʢʠʨʫʶʪ ʬʘʟʳ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʫʤʝʥʴʰʘʷ 

ʠʭ ʧʨʦʣʠʬʝʨʘʮʠʶ. ʌʫʤʦʥʠʟʠʥ ʠʥʜʫʮʠʨʫʝʪ ʛʠʧʝʨʧʣʘʟʠʶ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ ʢʫʨ, ʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʚʳʨʘʙʦʪʢʫ ʢʣʝʪʢʘʤʠ ʢʠʰʝʯʥʠʢʘ ʮʠʪʦʢʠʥʦʚ, 

ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʘʢʪʠʚʠʟʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʜʣʷ ʟʘʱʠʪʳ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ [1, 15].  

ʋ ʨʳʙ FB ʦʢʘʟʳʚʘʶʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʨʚʥʳʝ ʪʢʘʥʠ ʠ ʪʢʘʥʠ ʧʝʯʝʥʠ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ FB1 ʫ ʨʳʙ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʚʠʜʘ, ʪʘʢ ʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʘʩʩʳ ʪʝʣʘ 

(BW) [11]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʚʤʝʩʪʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʨʦʙʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ ʜʘʞʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʪʦʢʩʠʥʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤ [3].  

ʅʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʦ 30ï100% ʦʙʨʘʟʮʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʨʤʦʚ [2].  

72% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʨʤʦʚ ʩʦʜʝʨʞʘʣʠ ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ ʫʨʦʚʥʠ 

ʤʠʢʦʪʦʢʩʠʥʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʦʣʴʢʦ 1ï18% ʦʙʨʘʟʮʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʢʩʠʥʘ) 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʫʨʦʚʥʠ ʚʳʰʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ [2].  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʢʦʨʤʘʭ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʟ 

ɺʕɾʍ (HPLC) ʧʦʢʘʟʘʣʠ, ʯʪʦ 81% ʠʟ 6000 ʦʙʨʘʟʮʦʚ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʦʜʠʥ ʤʠʢʦʪʦʢʩʠʥ, ʭʦʪʷ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʦʨʤʘʪʠʚʥʳʝ ʫʨʦʚʥʠ ʥʝ ʙʳʣʠ 

ʧʨʝʚʳʰʝʥʳ.  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʙʳʣʠ ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ (DON) (65%), 

FB (56%) ʠ ZEN (44%), ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʶʪ AF (31%) ʠ OTA (27%) [2]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʶʙʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʜʘʝʪ ʥʝʧʦʣʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʠʩʢʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʨʤʘʤʠ, ʫʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʤʠʢʦʪʦʢʩʠʛʝʥʥʳʝ ʛʨʠʙʳ ʦʙʳʯʥʦ ʩʧʦʩʦʙʥʳ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘ, 

ʧʦʵʪʦʤʫ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʦʩʦʙʝʥʥʦ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ ʢ ʤʥʦʞʝʩʪʚʝʥʥʳʤ 

ʟʘʛʨʷʟʥʝʥʠʷʤ [2].  
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ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʤʠʢʦʪʦʢʩʠʥʳ, ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʚʰʠʝʩʷ ʚ ʩʪʨʘʥʘʭ ʩ ʙʦʣʝʝ 

ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ, ʚʩʝ ʙʦʣʴʰʝ ʟʘʛʨʷʟʥʷʶʪ ʢʦʨʤʦʚʳʝ ʧʨʦʜʫʢʪʳ. ɿʘʛʨʷʟʥʝʥʠʝ ʢʦʨʤʦʚ 

ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʠ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ.  
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ɸʥʥʦʪʘʮʠʷ. ɿʘʛʨʷʟʥʝʥʠʝ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʪʘʣʦ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʩʪʦʡʢʦʩʪʠ ʚʳʙʨʦʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʝ ʦʪʚʝʯʘʶʪ 

ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘ ʧʨʠʤʝʨʝ ʜʠʩʧʝʧʩʠʠ ʪʝʣʷʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʠ ʵʥʪʝʨʦʩʦʨʙʮʠʷ 

ʢʘʢ ʤʝʪʦʜ ʝʝ ʨʝʰʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ ʕʢʦʩʠʣ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ 

ʩʢʦʪ. 

 

Abstract. Heavy metals pollution has become a major global problem due to the spread of 

heavy metals emissions, the persistence of emissions in the environment and their potential toxicity 

to man and animals. Livestock products contaminated with technogenic pollution fall out of 

the sanitary standards in terms of containing heavy metals and pose a certain risk to human health. 

This article considers enterosorption as a method for solving this problem on the example of calves 

dyspepsia. The results of the study proved the productivity of EcoSil enterosorbent use in order to 

reduce the impact of heavy metals on cattle. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʵʥʪʝʨʦʩʦʨʙʮʠʷ, ʜʠʩʧʝʧʩʠʷ, ʪʝʣʷʪʘ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʷʚʣʷʝʪʩʷ 

ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʨʠʩʢ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʄʥʦʛʠʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʘʭ ʞʠʚʦʪʥʳʭ ʠ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ 

ʧʠʱʫ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʩʦʟʜʘʚʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʧʦʣʫʨʘʩʧʘʜʘ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʦʨʛʘʥʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʧʝʯʝʥʴ ʠ ʧʦʯʢʠ, ʦʢʘʟʳʚʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʊʦʢʩʠʯʥʳʝ ʤʝʪʘʣʣʳ ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʷ ʚ ʨʘʙʦʪʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʨʦʩʪʝ ʨʘʟʣʠʯʥʳʭ 

ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ [1]. 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʙʳʩʪʨʘʷ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʆʩʥʦʚʥʳʝ ʧʫʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʯʚ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʜʝʡʩʪʚʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʷʜʝ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʙʳʪʦʚʳʭ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ [2].  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʩʥʦʚʥʳʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʷʚʣʷʶʪʩʷ 

ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʝ ʟʘʚʦʜʳ, ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ 

ʪʦʧʣʠʚʘ [3].  

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʟ ʦʪʜʘʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ, ʦʪʢʫʜʘ ʦʥʠ 

ʧʦʛʣʦʱʘʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ ʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʜʘʣʴʰʝ ʧʦ ʧʠʱʝʚʦʡ ʮʝʧʠ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʨʘʩʪʝʥʠʡ ʦʪʨʘʞʘʝʪ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚ [4].  

ʇʦʵʪʦʤʫ ʠʟʙʳʪʦʯʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʨʘʩʪʝʥʠʷʤʠ ʦʙʫʩʣʦʚʣʝʥʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʠʭ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʚ ʧʦʯʚʝʥʥʦʤ ʩʣʦʝ. ɼʨʫʛʦʡ ʧʫʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʝʥʠʷ ð ʥʝʢʦʨʥʝʚʦʝ ʧʦʛʣʦʱʝʥʠʝ ʠʟ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ. ʌʝʨʤʝʨʘʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʩʚʦʡ ʩʢʦʪ ʥʘ ʦʪʢʨʳʪʦʤ ʣʫʛʦʚʦʤ ʚʳʧʘʩʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʘʩʪʠ ʞʠʚʦʪʥʳʭ ʚʜʘʣʠ ʦʪ 

ʜʦʨʦʛ, ʪʘʢ ʢʘʢ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʩʦʣʝʡ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʦʪ ʠʭ ʙʣʠʟʦʩʪʠ ʢ ʜʦʨʦʛʘʤ. 

ɼʦ 80% ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʦʩʪʫʧʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʚʤʝʩʪʝ ʩ ʢʦʨʤʦʤ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʟʘʛʦʪʦʚʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʨʤʘ ʥʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʠʢʘʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ 

ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʵʪʠ ʵʣʝʤʝʥʪʳ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʠ 

ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʥʝʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʯʝʣʦʚʝʢ, ʫʧʦʪʨʝʙʣʷʶʱʠʡ 

ʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʩʪʘʥʦʚʠʪʩʷ ʨʝʟʝʨʚʫʘʨʦʤ ʜʣʷ 

ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ ʵʢʟʦʪʦʢʩʠʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʠʦʢʫʤʫʣʷʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʡ [5]. 

ɺ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʝʣʣ ʠ 

ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʣʝʪʦʯʥʘʷ ʤʝʤʙʨʘʥʘ, ʤʠʪʦʭʦʥʜʨʠʠ, ʣʠʟʦʩʦʤʳ, ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ 

ʩʝʪʴ, ʷʜʨʘ ʠ ʥʝʢʦʪʦʨʳʝ ʬʝʨʤʝʥʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʤʝʪʘʙʦʣʠʟʤʝ, ʜʝʪʦʢʩʠʢʘʮʠʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʚʨʝʞʜʝʥʠʡ [6].  

ʊʘʢ ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʣʝʪʦʢ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʪ 

ʵʣʝʢʪʨʦʥʦʜʦʥʘʨʥʳʝ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʘʟʦʪ, ʩʝʨʫ ʠ ʢʠʩʣʦʨʦʜ (ʥʫʢʣʝʠʥʦʚʳʝ 

ʢʠʩʣʦʪʳ, ʙʝʣʢʠ ʠ ʪ. ʜ.), ʵʪʠ ʵʣʝʢʪʨʦʥʦʜʦʥʘʨʥʳʝ ʛʨʫʧʧʳ ʩʚʷʟʳʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ, ʦʙʨʘʟʫʷ ʪʨʝʪʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʙʝʣʢʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ 

ʨʘʟʨʫʰʘʶʪ ʵʪʠ ʩʚʷʟʠ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʤʫ ʨʘʟʨʫʰʘʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʙʝʣʦʢ ʪʨʝʪʠʯʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʘ ʠʟʤʝʥʷʶʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʢʣʝʪʢʠ, ʪʘʢʠʝ ʢʘʢ 
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ʪʨʘʥʩʢʨʠʧʮʠʷ, ʪʨʘʥʩʣʷʮʠʷ, ʪʨʘʥʩʧʦʨʪ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɹʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ 

ʠʦʥʳ ʤʝʪʘʣʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʢʣʝʪʦʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ɼʅʂ ʠ ʷʜʝʨʥʳʝ 

ʙʝʣʢʠ, ʚʳʟʳʚʘʷ ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ ʠ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʤʦʜʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʢʘʥʮʝʨʦʛʝʥʝʟʫ ʠʣʠ ʘʧʦʧʪʦʟʫ [7]. 

ʆʪʤʝʯʝʥʦ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʠʥʮʘ ʥʘ ʢʘʯʝʩʪʚʦ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʨʝʛʠʦʥʘʭ 

ʩ ʥʘʧʨʷʞʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʪʝʣʷʪʘ ʚʤʝʩʪʝ ʩ ʤʦʣʦʟʠʚʦʤ ʧʦʣʫʯʘʣʠ ʚ 17,8 ʨʘʟ ʙʦʣʴʰʝ 

ʩʚʠʥʮʘ, ʚ 17,2 ʨʘʟʘ ʙʦʣʴʰʝ ʞʝʣʝʟʘ ʠ 15,8 ʨʘʟ ʙʦʣʴʰʝ ʥʠʢʝʣʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ð ʇɼʂ [8]. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʪʦʢʩʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʤʝʰʠʚʘʶʪʩʷ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ, ʥʘʧʨʠʤʝʨ, ʢ ʜʠʩʧʝʧʩʠʠ ʪʝʣʷʪ ʠ ʠʭ 

ʧʘʜʝʞʫ. 

ɼʠʩʧʝʧʩʠʷ ʪʝʣʷʪ ð ɻ ʪʦ ʦʩʪʨʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʠʱʝʚʘʨʝʥʠʷ, ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʤʳʭ ʥʝʟʘʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʜʥʷʢʘ ʨʘʥʥʝʛʦ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʋ ʪʝʣʷʪ 

10-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʩʩʪʨʦʡʩʪʚʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠʚʦʜʷʪ ʢ ʧʘʜʝʞʫ ʚ 14-

60% ʩʣʫʯʘʝʚ [9]. 

ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʦʪʨʘʚʣʝʥʠʷ ʩʦʣʷʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʘ ʠʭ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʫʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ: ʪʨʘʥʩʜʝʨʤʘʣʴʥʦ, ʠʥʛʘʣʷʮʠʦʥʥʦ ʠ ʧʘʨʝʥʪʝʨʘʣʴʥʦ. ʋʯʠʪʳʚʘʷ ʤʝʪʘʙʦʣʠʟʤ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʣʘʢʪʠʨʫʶʱʝʡ ʢʦʨʦʚʳ ʩʚʠʥʝʮ, ʥʠʢʝʣʴ ʠ ʜʨʫʛʠʝ ʵʩʩʝʥʮʠʘʣʴʥʳʝ 

ʤʝʪʘʣʣʦʠʜʳ ʧʦʧʘʜʘʶʪ ʢ ʪʝʣʝʥʢʫ ʚʤʝʩʪʝ ʩ ʤʦʣʦʟʠʚʦʤ [10]. ʇʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʧʦʧʘʜʘʥʠʠ 

ʵʢʟʦʪʦʢʩʠʥʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʩʠʤʧʪʦʤʳ ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʦʪʨʘʚʣʝʥʠʷ. ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ 

ʨʘʟʜʨʘʞʘʶʪ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʩʳʯʫʛʘ, ʪʝʤ ʩʘʤʳʤ ʥʘʨʫʰʘʷ ʚʳʜʝʣʝʥʠʝ ʬʝʨʤʝʥʪʘ ʭʠʤʦʟʠʥʘ, 

ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʨʘʩʱʝʧʣʝʥʠʝ ʤʦʣʦʯʥʦʛʦ ʢʦʨʤʘ. ʀʟ-ʟʘ ʨʘʟʜʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʢʠʰʝʯʥʠʢʘ ʠ 

ʥʝʧʦʣʥʦʮʝʥʥʦʛʦ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʤʦʣʦʢʘ ʪʝʣʷʪʘ ʩʪʨʘʜʘʶʪ ʧʦʥʦʩʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʩʠʤʧʪʦʤʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʜʠʩʧʝʧʩʠʠ. 

ʋʯʠʪʳʚʘʷ ʢʫʤʫʣʷʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʜʘʥʥʘʷ ʢʘʨʪʠʥʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʨʝʛʠʦʥʦʚ ʩ ʧʨʝʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ. ʅʘʧʨʠʤʝʨ, ʧʨʝʚʳʰʝʥʠʝ 

ʇɼʂ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʠʥʮʘ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʦʡ ʪʦʢʩʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ [11]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʝʥ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʦʪʨʘʚʣʝʥʠʷ ʪʝʣʷʪ ʵʢʟʦʪʦʢʩʠʥʘʤʠ. 

ʊʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʣʝʯʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʦʪʨʘʚʣʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʘʨʝʥʪʝʨʘʣʴʥʳʝ 

ʘʥʪʠʙʠʦʪʠʢʠ, ʩʫʣʴʬʘʥʠʣʘʤʠʜʳ, ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʪ.ʜ. ʆʜʥʘʢʦ 

ʫʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʜʠʩʙʘʢʪʝʨʠʦʟ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʠʝʤʘ ʘʥʪʠʙʠʦʪʠʢʦʚ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʢʘʯʝʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʣʝʜʫʝʪ ʚʥʝʜʨʷʪʴ ʪʘʢʦʡ ʥʝ ʠʥʚʘʟʠʚʥʳʡ, ʥʝʜʦʨʦʛʦʡ ʠ 

ʜʦʩʪʫʧʥʳʡ ʤʝʪʦʜ ʵʬʬʝʨʝʥʪʥʦʡ ʪʝʨʘʧʠʠ, ʢʘʢ ʵʥʪʝʨʦʩʦʨʙʮʠʷ [12].  

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʥʪʝʨʦʩʦʨʙʮʠʠ ð ɻ ʪʦ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʧʫʪʝʤ ʧʨʝʨʳʚʘʥʠʷ ʧʝʨʝʭʦʜʘ ʠ ʢʫʤʫʣʷʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘ-

ʨʘʩʪʝʥʠʷïʞʠʚʦʪʥʦʝïʯʝʣʦʚʝʢè ʥʘ ʩʪʘʜʠʠ çʨʘʩʪʝʥʠʝïʞʠʚʦʪʥʦʝè, ʩ ʜʨʫʛʦʡ ð ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʜʠʘʨʝʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʪʘʪʫʩʘ ʠʭ ʟʜʦʨʦʚʴʷ. 

ʕʥʪʝʨʦʩʦʨʙʮʠʷ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩʦʨʙʝʥʪʘ ʩ ʢʨʦʚʴʶ. ʕʥʪʝʨʦʩʦʨʙʝʥʪ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ, ʛʜʝ ʦʥ ʤʦʞʝʪ ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʤʦʣʝʢʫʣʳ ʚ ʭʠʤʫʩʝ, ʥʦ ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʚʩʘʩʳʚʘʝʪʩʷ ʠʟ ʢʠʰʝʯʥʠʢʘ ʚ ʢʨʦʚʦʪʦʢ, ʥʝ 

ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʚʦʜʠʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ ʙʝʟ ʠʟʤʝʥʝʥʠʡ [13].  

ʅʘ ʬʦʥʝ ʦʩʣʘʙʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʵʣʠʤʠʥʘʮʠʠ ʪʦʢʩʠʥʦʚ ʚ ʩʚʷʟʠ ʩ ʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʥʝʟʨʝʣʦʩʪʴʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʪʝʣʷʪ ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠ ʦʩʣʦʞʥʝʥʠʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʝʧʘʨʘʪʘ 

ʕʢʦʩʠʣ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʭʦʟʷʡʩʪʚʘ, ʛʜʝ ʧʨʠ 

ʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʪʝʣʷʪ ʫ ʯʘʩʪʠ ʠʟ ʥʠʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʩʠʤʧʪʦʤʳ 

ʜʠʩʧʝʧʩʠʠ ð ʦʙʱʝʝ ʫʛʥʝʪʝʥʠʝ, ʘʧʧʝʪʠʪ ʦʩʣʘʙʣʝʥ ʠʣʠ ʦʪʩʫʪʩʪʚʦʚʘʣ, ʧʝʨʠʩʪʘʣʴʪʠʢʘ 

ʢʠʰʝʯʥʠʢʘ ʫʩʠʣʝʥʘ. ʅʘ ʚʩʢʨʳʪʠʠ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʙʳʣʘ ʛʠʧʝʨʝʤʠʨʦʚʘʥʘ ʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʧʣʦʪʥʳʝ ʢʦʤʢʠ ʩʪʚʦʨʦʞʝʥʥʦʛʦ ʤʦʣʦʢʘ. 

ɺ ʭʦʟʷʡʩʪʚʘʭ, ʛʜʝ ʥʘʙʣʶʜʘʣʠ ʜʠʩʧʝʧʩʠʶ ʩʦʟʜʘʚʘʣʠ ʪʨʠ ʛʨʫʧʧʳ ʪʝʣʷʪ ð ʜʚʝ ʛʨʫʧʧʳ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʟ ʪʝʣʷʪ 3-5 ʜʥʷ ʞʠʟʥʠ ʩ ʩʠʤʧʪʦʤʘʤʠ ʜʠʩʧʝʧʩʠʠ, ʠ ʪʨʝʪʴʷ ʛʨʫʧʧʘ 

(ʢʦʥʪʨʦʣʴʥʘʷ) ʠʟ ʪʝʣʷʪ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʩʧʝʧʩʠʠ.  

ʇʝʨʚʦʡ ʛʨʫʧʧʝ ʠʟ 20 ʪʝʣʷʪ ʩ ʩʠʤʧʪʦʤʘʤʠ ʜʠʩʧʝʧʩʠʠ ʜʘʚʘʣʠ ʕʢʦʩʠʣ ʚ ʜʦʟʝ 150 ʤʛ/ʢʛ 

ʤʘʩʩʳ ʪʝʣʘ ʪʨʠ ʨʘʟʘ ʚ ʩʫʪʢʠ ʩ ʠʥʪʝʨʚʘʣʦʤ 6 ʯʘʩʦʚ ʚ ʪʝʯʝʥʠʝ 2ï3-ʭ ʜʥʝʡ. ʇʨʠʟʥʘʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠʩʯʝʟʘʣʠ ʥʘ 3ï4-ʡ ʜʝʥʴ ʣʝʯʝʥʠʷ.  

ɺʪʦʨʦʡ ʛʨʫʧʧʝ ʠʟ 10 ʪʝʣʷʪ ʩ ʩʠʤʧʪʦʤʘʤʠ ʜʠʩʧʝʧʩʠʠ ʚʥʫʪʨʴ ʥʘʟʥʘʯʘʣʠ ʩʙʦʨ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʪʨʘʚ (ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʢʨʦʚʦʭʣʝʙʢʘ 

ʣʝʢʘʨʩʪʚʝʥʥʘʷ, ʨʦʤʘʰʢʘ ʘʧʪʝʯʥʘʷ) ʚ ʬʦʨʤʝ ʥʘʩʪʦʷ 1:10, ʠʟ ʨʘʩʯʝʪʘ 10 ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. 

ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘʩʪʫʧʘʣʦ ʥʘ 6-ʡ ʜʝʥʴ.  

ʊʨʝʪʴʷ (ʢʦʥʪʨʦʣʴʥʘʷ) ʛʨʫʧʧʘ ʪʝʣʷʪ ʠʟ ʜʝʩʷʪʠ ʪʝʣʷʪ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʩʧʝʧʩʠʠ. ʋ 1-ʡ ʠ 2-ʡ 

ʛʨʫʧʧ ʜʦ ʠ ʥʘ 5-ʡ ʜʝʥʴ ʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɸʥʘʣʠʟ ʢʨʦʚʠ ʪʝʣʷʪ ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʘʨʝʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʣʷʪʘʤʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʜʠʘʨʝʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ ʠ 

ʣʝʡʢʦʮʠʪʦʚ ð ʥʘ 22,2%, 29,4%, 23,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ 5 ʩʫʪʢʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʦʧʳʪʥʳʭ 

ʪʝʣʷʪ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʢʦʣʠʯʝʩʪʚʦ ʛʝʤʦʛʣʦʙʠʥʘ ʩʥʠʟʠʣʦʩʴ ʥʘ 11,0%, ʵʨʠʪʨʦʮʠʪʦʚ ð ʥʘ 9,1%, ʣʝʡʢʦʮʠʪʦʚ 

ð 5,7%. 

ʅʘ 2-3 ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʜʠʩʧʝʧʩʠʠ ʧʨʝʢʨʘʱʘʣʘʩʴ ʜʠʘʨʝʷ, ʟʘʤʝʪʥʦ ʫʣʫʯʰʘʣʩʷ ʘʧʧʝʪʠʪ. ʇʦʢʘʟʘʪʝʣʠ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ 

ʧʨʠʙʣʠʞʘʣʠʩʴ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ.  

ʅʘ 4 ʩʫʪʢʠ ʩ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʧʨʠʟʥʘʢʠ ʜʠʘʨʝʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʣʠ, ʟʘʤʝʪʥʦ ʫʣʫʯʰʘʣʦʩʴ 

ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʪʝʣʷʪʘ ʣʝʛʢʦ ʧʝʨʝʜʚʠʛʘʣʠʩʴ ʧʦ ʢʣʝʪʢʝ ʠ ʧʦʣʥʦʩʪʴʶ ʚʳʧʠʚʘʣʠ ʧʦʨʮʠʶ 

ʤʦʣʦʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʥʠʮʘ ʚ ʩʨʦʢʘʭ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʪʝʣʷʪ 1 ʠ 2 ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʩʪʘʚʠʣʘ 

3 ʜʥʷ. 

ɺ ʢʨʦʚʠ ʢʦʨʦʚ ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (Ni, Pb) ʠ ʵʩʩʝʥʮʠʘʣʴʥʳʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ Co, Fe, Cu, Zn. ɿʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ ʚʥʫʪʨʴ ʥʘʟʥʘʯʘʣʠ ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 

150 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʥʘ 5 ʠ 15-ʡ ʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʪʦʨʷʣʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʨʘʞʝʥʳ 

ʚ ʊʘʙʣʠʮʝ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʕʢʦʩʠʣ ʧʦʥʠʞʘʝʪ ʚ ʢʨʦʚʠ ʢʦʣʠʯʝʩʪʚʦ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ 

ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ʠ ʬʘʢʪ ʧʦʚʳʰʝʥʠʷ ʚ ʤʦʯʝ ʠ ʢʘʣʝ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ. ʊʘʢ, ʥʘ 5 ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ ʚ ʤʦʯʝ ʚʦʟʨʦʩʣʦ ʥʘ 110%, ʚ ʢʘʣʝ 
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ð ʥʘ 98%, ʥʘ 15-ʡ ʜʝʥʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 10% ʠ 7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ.  

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʠ ʧʦ ʩʚʠʥʮʫ: ʥʘ 5 ʜʝʥʴ ʝʛʦ ʫʨʦʚʝʥʴ ʚ ʤʦʯʝ ʧʦʚʳʩʠʣʩʷ ʥʘ 

50%, ʚ ʢʘʣʝ ð ʥʘ 20%; ʥʘ 15 ʜʝʥʴ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 90 ʠ 30%. ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʤʦʯʝ ʠ ʢʘʣʝ.  

 

ʊʘʙʣʠʮʘ. 

ɼʀʅɸʄʀʂɸ ʇʆʂɸɿɸʊɽʃɽʁ ʉʆɼɽʈɾɸʅʀʗ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ  

ɺ ʂʈʆɺʀ ʇʆʉʃɽ ʇʈʀɽʄɸ ʕʂʆʉʀʃɸ 
 

ʕʣʝʤʝʥʪ  ʌʦʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʝʨʝʟ 5 ʜʥʝʡ ʯʝʨʝʟ 15 ʜʥʝʡ 

ʧʦʢʘʟʘʪʝʣʴ ʚ % ʢ ʬʦʥʫ ʧʦʢʘʟʘʪʝʣʴ ʚ % ʢ ʬʦʥʫ 

Ni 3,25 2,8 ī20,0*  2,5 ī23,1** 

Pb 2,0 1,7 ī15,0*  1,4 ī70,0** 

Co 0,4 0,3 ī25,0** 0,25 ī37,5** 

Fe 5,9 5,1 ī13,6* 4,8 ī20,7** 

Cu 0,5 0,3 ī40,0***  0,2 ī60,0***  

Zn 5,6 4,7 ī12,1* 4,1 ī26,*88 

ʋʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ: *p<0,05, **p<0,01, ***p<0,001. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʕʢʦʩʠʣʘ, ʙʣʘʛʦʜʘʨʷ ʩʦʨʙʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ, 

ʧʦʥʠʞʘʪʴ ʫʨʦʚʝʥʴ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʢʦʨʦʚ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ 

ʙʦʨʦʪʴʩʷ ʩ ʜʠʩʧʝʧʩʠʝʡ ʪʝʣʷʪ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʪʝʨʦʩʦʨʙʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʩʨʝʜʠ ʩʪʨʘʪʝʛʠʡ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʦʧʨʦʩ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʝʤʦʥʪʘ 

ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʬʪʝʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʪʝʥʜʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ ʜʘʩʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʶ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪ ɹʨʝʤʦʥʪʘ, ʥʦ ʠ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ 

ʧʦʚʪʦʨʥʳʭ ʨʝʤʦʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

Abstract. In the article the question of checking the quality of repairs carried out by slurry 

pumps used in drilling for oil and gas companies. Development and implementation of test bench 

for slurry pumps will enable the company not only to improve the reliability of the repair, but also 

reduce the number of repetitive equipment repairs. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʨʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʛʠʜʨʦʩʤʝʩʠ, ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʰʣʘʤʦʚʳʝ ʥʘʩʦʩʳ, ʩʪʝʥʜ ʠʩʧʳʪʘʥʠʷ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ.  

 

Keywords: drilling equipment, slurry pumping and circulation system, slurry pumps, slurry 

pump test bench. 
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ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʙʫʨʦʚʳʭ ʨʘʙʦʪ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʪʨʘʪ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ 

ʨʝʤʦʥʪ ʙʫʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʫʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦ ʪʝʨʷʝʪʩʷ ʝʛʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʟ-ʟʘ ʠʟʥʦʩʘ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ [1], ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʝʛʦ 

ʤʦʱʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʟʥʦʩ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʜʝʪʘʣʝʡ ʠ ʘʚʘʨʠʡʥʦʤʫ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʦ ʚʨʝʤʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʜʜʝʨʞʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂ ʪʘʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʦʪʥʦʩʷʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

(ʫʭʦʜ) ʠ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʩʦʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʝʨʝʢʘʯʢʠ 

ʨʘʟʣʠʯʥʳʭ ʞʠʜʢʦʩʪʥʳʭ ʩʤʝʩʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʙʨʘʟʠʚʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ 

ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ, ʩʦʩʪʘʚʘ, ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʩʦʩʦʚ, ʥʘʟʳʚʘʝʤʳʝ 

ʛʨʫʥʪʦʚʳʤʠ. ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʛʨʫʥʪʦʚʳʭ ʥʘʩʦʩʦʚ ʷʚʣʷʶʪʩʷ ʰʣʘʤʦʚʳʝ ʥʘʩʦʩʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʛʠʜʨʦʩʤʝʩʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʠʤʠ ʪʚʝʨʜʳʤʠ 

ʯʘʩʪʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʟʳʚʘʶʪ ʰʣʘʤʘʤʠ.  

ʐʣʘʤʳ ð ʤʝʥʝʝ ʘʙʨʘʟʠʚʥʳʝ, ʯʝʤ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʠ ʠʭ ʢʨʫʧʥʦʩʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʥʘʩʦʩʦʚ 

ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʳʝ, ʠ ʵʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 

ʐʣʘʤʦʚʳʝ ʥʘʩʦʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʣʘʩʩʘ ʛʨʫʥʪʦʚʳʭ 

ʥʘʩʦʩʦʚ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʝʨʝʢʘʯʠʚʘʝʤʳʭ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʭ ʞʠʜʢʦʩʪʝʡ ð 

ʘʙʨʘʟʠʚʥʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʢʨʫʧʥʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʥʘʩʦʩʦʚ [2]. 

ɺ ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ 

ʰʣʘʤʦʚʳʝ ʥʘʩʦʩʳ ʤʘʨʦʢ ɺʐʅ-150, 6ʐ8 ʠ 6ʐ8-2.  

ʅʘʩʦʩ ɺʐʅ-150 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʢʘʯʢʠ ʧʨʦʤʳʚʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ 

1300 ʢʛ/ʤ
3
. ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 50 Áʉ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 

ð 20% ʧʨʠ ʥʘʠʙʦʣʴʰʝʡ ʠʭ ʚʝʣʠʯʠʥʝ ʥʝ ʙʦʣʝʝ 20 ʤʤ. 

ʅʘʩʦʩʳ 6ʐ8 ʠ 6ʐ8-2 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʥʝʡʪʨʘʣʴʥʳʭ ʛʠʜʨʦʩʤʝʩʝʡ ʩ 

ʤʝʣʢʦʡ ʪʚʝʨʜʦʡ ʬʨʘʢʮʠʝʡ ʧʣʦʪʥʦʩʪʴʶ 1200ï1500 ʢʛ/ʤ
3
, ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 40 Áʉ, ʩʦʜʝʨʞʘʱʠʭ 

ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʥʘ ʙʦʣʝʝ 20 ʤʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʩʦʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʠʟʥʦʩ ʨʘʟʣʠʯʥʳʭ 

ʜʝʪʘʣʝʡ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʧʳʪʘʥʠʝ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʙʦʨʢʠ ʠ ʧʨʠʛʦʥʢʠ ʝʛʦ ʜʝʪʘʣʝʡ 

ʠ ʫʟʣʦʚ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʨʘʙʦʪʢʘ ʩʦʧʨʷʞʝʥʠʡ ʚ ʫʟʣʘʭ ʠ ʘʛʨʝʛʘʪʘʭ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠʩʧʳʪʳʚʘʝʪʩʷ ʥʘ ʩʪʝʥʜʘʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʚʦ ʚʨʝʤʷ 

ʠʩʧʳʪʘʥʠʡ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ, ʙʣʠʟʢʠʝ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ.  

ʂʘʯʝʩʪʚʦ ʩʙʦʨʢʠ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʨʫʞʥʳʤ ʦʩʤʦʪʨʦʤ, ʧʫʩʢʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʭʦʣʦʩʪʫʶ ʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʭʦʣʦʩʪʫʶ ʠ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʚʝʨʢʦʡ ʢʘʯʝʩʪʚʘ ʩʙʦʨʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʢʘʪʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʪ. ʝ. ʧʨʠʨʘʙʦʪʢʘ ʩʦʧʨʷʞʝʥʠʡ. 
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ʅʘʨʫʞʥʳʤ ʦʩʤʦʪʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʝʧʝʥʴ ʟʘʪʷʞʢʠ 

ʢʨʝʧʝʞʥʳʭ ʜʝʪʘʣʝʡ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʢʦʞʫʭʦʚ ʠ ʪ. ʜ. 

 ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʙʥʳʡ ʧʫʩʢ ʤʘʰʠʥʳ, ʧʝʨʝʜ ʢʦʪʦʨʳʤ ʤʝʭʘʥʠʟʤʳ 

ʧʨʦʢʨʫʯʠʚʘʶʪʩʷ ʚʨʫʯʥʫʶ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʩʫʪʩʪʚʠʷ ʢʘʩʘʥʠʷ ʜʚʠʞʫʱʠʭʩʷ ʜʝʪʘʣʝʡ ʩ 

ʢʦʞʫʭʘʤʠ ʠ ʜʨʫʛʠʤʠ ʜʝʪʘʣʷʤʠ ʤʘʰʠʥʳ, ʩʢʨʝʞʝʪʘ ʠ ʩʪʫʢʦʚ, ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʘʚʥʦʩʪʴ 

ʚʨʘʱʝʥʠʷ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʙʥʳʭ ʧʫʩʢʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʨʝʛʫʣʠʨʫʝʪʩʷ ʟʘʪʷʞʢʘ 

ʩʘʣʴʥʠʢʦʚ, ʫʧʣʦʪʥʝʥʠʡ ʠ ʪ. ʧ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʢ ʧʫʩʢʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʢʘʪʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʭʦʣʦʩʪʦʤ ʭʦʜʫ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʢʘʪʢʠ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʥʘ ʠʩʧʳʪʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʦʩʣʝ ʦʙʢʘʪʢʠ ʚʭʦʣʦʩʪʫʶ, ʨʝʛʫʣʠʨʦʚʢʠ ʠ ʫʩʪʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

ʧʝʨʝʭʦʜʷʪ ʢ ʠʩʧʳʪʘʥʠʶ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ʅʘʛʨʫʟʢʫ ʥʘ ʤʘʰʠʥʫ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ 

ʧʦʩʪʝʧʝʥʥʦ, ʚ ʥʝʩʢʦʣʴʢʦ ʧʨʠʝʤʦʚ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʩʦʛʣʘʩʥʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʠʩʧʳʪʘʥʠʝ. 

ɺʦ ʚʨʝʤʷ ʦʙʢʘʪʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʝʜʫʪ ʪʱʘʪʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʤʘʩʣʘ, ʩʦʩʪʦʷʥʠʝʤ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʰʫʤʘʤʠ ʚ ʥʘʩʦʩʝ ʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ð ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʜʘʚʣʝʥʠʝʤ, ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ ʠ ʪ. ʜ.). ʅʘʛʨʝʚ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʤʘʩʣʘ 

ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʛʦ, ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ 

ʰʫʤʘ ʠ ʩʪʫʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʝʜʣʝʥʥʦ 

ʫʩʪʨʘʥʠʪʴ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʠʩʧʳʪʘʥʠʝ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʙʦʨʢʠ ʠ ʧʨʠʛʦʥʢʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʥʘʩʦʩʘ, ʘ ʪʘʢʞʝ ʧʨʠʨʘʙʦʪʢʠ 

ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦʯʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʠ 

ʩʦʙʣʶʜʝʥʠʝ ʧʦʩʘʜʦʢ ʧʨʠ ʩʙʦʨʢʝ, ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʦʧʨʷʞʝʥʥʳʭ 

ʜʝʪʘʣʝʡ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʦʙʢʘʪʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʘʣʘ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤʠ 

ʦʪʢʣʦʥʝʥʠʷʤʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʦʚ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʩʙʦʨʢʫ, ʘ 

ʪʘʢʞʝ ʥʝʨʦʚʥʦʩʪʷʤʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʧʨʠʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ ʠʥʪʝʥʩʠʚʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʟʘ 

ʩʯʝʪ ʩʛʣʘʞʠʚʘʥʠʷ (ʠʩʪʠʨʘʥʠʷ) ʥʝʨʦʚʥʦʩʪʝʡ ʠ ʚʳʩʪʫʧʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʪʨʫʱʠʭʩʷ ʜʝʪʘʣʝʡ ʧʦ ʤʝʨʝ ʧʨʠʨʘʙʦʪʢʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʜʦ 

ʥʦʤʠʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ. ʇʨʠ ʦʙʢʘʪʢʝ ʤʘʰʠʥʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʠʣʴʥʦ ʩʤʘʟʳʚʘʪʴ ʩ ʮʝʣʴʶ 

ʦʭʣʘʞʜʝʥʠʷ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʠ ʫʜʘʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠʟʥʦʩʘ, ʯʪʦʙʳ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʟʘʜʠʨʦʚ. 

ʂʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʝʜʝʥʥʘʷ ʦʙʢʘʪʢʘ ʥʘʩʦʩʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʦʨʦʰʝʡ ʧʨʠʨʘʙʦʪʢʝ ʜʝʪʘʣʝʡ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʤʘʰʠʥʳ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʝʝ ʩʣʫʞʙʳ. 

ʇʦʩʣʝ ʥʘʨʘʙʦʪʢʠ ʥʘʩʦʩʘ ʥʘ ʩʪʝʥʜʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʯʘʩʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʫʩʪʦʡʯʠʚʦʡ 

ʨʘʙʦʪʳ ʚʩʝʭ ʝʝ ʫʟʣʦʚ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʩʣʘ, ʜʦʧʫʩʪʠʤʦʤ ʰʫʤʝ ʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʥʦʤʠʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʜʘʚʣʝʥʠʝ, ʤʦʱʥʦʩʪʴ ʠ ʪ. ʜ.) ʤʘʰʠʥʘ 

ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʨʞʘʚʰʝʡ ʠʩʧʳʪʘʥʠʷ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʠʟ ʨʝʤʦʥʪʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʢʨʘʩʢʘ ʠ ʢʦʥʩʝʨʚʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ʉʪʝʥʜ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ 

ʉʪʝʥʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʠ ʦʙʢʘʪʢʠ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ 6ʐ8 (6ʐ8-2) ʠ ɺʐʅ-

150 ʧʦʩʣʝ ʨʝʤʦʥʪʘ.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ1. 2020 

https://doi.org/10.33619/10.33619/2414-2948/50 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 188 

ɼʦʧʫʩʢʘʝʪʩʷ ʠʩʧʳʪʘʥʠʝ ʠ ʦʙʢʘʪʢʘ ʥʘʩʦʩʘ I ɻʈʂ-160.31.5; ʅɾʅ-1 ʠ ʜʨʫʛʠʭ ʰʣʘʤʦʚʳʭ 

ʥʘʩʦʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʢʦʤʧʣʝʢʪ ʩʪʝʥʜʘ ʥʝ ʚʭʦʜʷʪ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʪʝʥʜ (ʈʠʩʫʥʦʢ 1) ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʙʘʢ ʩ 

ʚʦʜʦʡ. ʇʦ ʙʦʢʘʤ ʙʘʢʘ ʠʤʝʶʪʩʷ ʢʘʨʤʘʥʳ ʚ ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʳʜʚʠʞʥʳʝ ʦʧʦʨʳ (ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʬʠʢʩʘʮʠʠ) ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʧʳʪʘʥʠʷ. ɺʐʅ-150 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ ʥʘʩʦʩʘ ʙʳʣ 

ʧʦʛʨʫʞʝʥ ʚ ʚʦʜʫ. ʂ ʚʳʭʦʜʥʦʤʫ ʧʘʪʨʫʙʢʫ ɺʐʅ-150 ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʛʠʙʢʠʡ ʛʦʬʨʠʨʦʚʘʥʥʳʡ 

ʤʘʥʠʬʦʣʴʜ, ʢʦʪʦʨʳʡ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʦʜʩʦʝʜʠʥʝʥ ʢ ʟʘʤʝʨʥʦʤʫ ʠ ʨʝʛʫʣʠʨʫʶʱʝʤʫ 

ʫʩʪʨʦʡʩʪʚʫ [3].  

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʪʝʥʜ ʠʩʧʳʪʘʥʠʷ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ. 

 

ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʰʣʘʤʦʚʦʛʦ ʥʘʩʦʩʘ 6ʐ8 ʥʘ ʩʪʝʥʜʝ ʠʤʝʝʪʩʷ ʧʣʦʱʘʜʢʘ ʨʘʩʧʦʣʦʞʝʥʥʘʷ 

ʦʢʦʣʦ ʙʘʢʘ. ʅʘʩʦʩ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʢʫ, ʢ ʚʭʦʜʥʦʤʫ ʧʘʪʨʫʙʢʫ ʥʘʩʦʩʘ ʩ ʧʦʤʦʱʴʶ 

ʛʠʙʢʦʛʦ ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ ʤʘʥʠʬʦʣʴʜʘ ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ ʙʘʢʘ ʩ ʟʘʜʚʠʞʢʦʡ. ʂ 

ʚʳʭʦʜʥʦʤʫ ʧʘʪʨʫʙʢʫ 6ʐ8 ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʛʠʙʢʠʡ ʛʦʬʨʠʨʦʚʘʥʥʳʡ ʤʘʥʠʬʦʣʴʜ, ʢʦʪʦʨʳʡ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʦʜʩʦʝʜʠʥʝʥ ʢ ʟʘʤʝʨʥʦʤʫ ʠ ʨʝʛʫʣʠʨʫʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. 

ʉʭʝʤʘ ʩʪʝʥʜʘ ʠʩʧʳʪʘʥʠʷ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʩʪʝʥʜʘ ʠʩʧʳʪʘʥʠʷ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ. 

 

ʀʩʧʳʪʘʥʠʝ ʠ ʦʙʢʘʪʢʘ ʥʘʩʦʩʘ 6ʐ8 (6ʐ8-2) ʠ ʜʨʫʛʠʭ ʢʦʥʩʦʣʴʥʳʭ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ 

1. ʇʝʨʝʜ ʠʩʧʳʪʘʥʠʝʤ ʥʘʩʦʩ 6ʐ8 (6ʐ8-2) ʟʘʢʨʝʧʠʪʴ ʥʘ ʧʣʦʱʘʜʢʝ ʦʢʦʣʦ ʙʘʢʘ, 

ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʚʩʘʩʳʚʘʶʱʝʤʫ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʘʤ. 

2. ʇʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʟʘʢʨʳʪʴ ʟʘʱʠʪʥʳʡ ʢʦʞʫʭ, ʚʝʥʪʠʣʴ ʟʘʧʦʨʥʳʡ ʠ 

ʟʘʜʚʠʞʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳ. 

3. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʘʚʣʝʥʠʝ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʚʝʥʪʠʣʷ ʟʘʧʦʨʥʦʛʦ, ʢʦʥʪʨʦʣʴ ʜʘʚʣʝʥʠʷ ʚʝʩʪʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 

ʤʘʥʦʤʝʪʨʘ. 

4. ʀʩʧʳʪʘʥʠʝ ʠ ʦʙʢʘʪʢʫ ʥʘʩʦʩʘ ʧʨʦʚʦʜʠʪʴ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

5. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠ ʦʙʢʘʪʢʠ ʦʪʢʣʶʯʠʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʟʘʢʨʳʪʴ 

ʟʘʜʚʠʞʢʫ, ʦʪʩʦʝʜʠʥʠʪʴ ʚʩʘʩʳʚʘʶʱʠʡ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʩʥʷʪʴ ʥʘʩʦʩ. 

 

ʀʩʧʳʪʘʥʠʝ ʠ ʦʙʢʘʪʢʘ ʥʘʩʦʩʘ ɺʐʅ-150 ʠ ʜʨʫʛʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ 

1. ʇʝʨʝʜ ʠʩʧʳʪʘʥʠʝʤ ʥʘʩʦʩ ɺʐʅ-150 ʩ ʪʨʫʙʦʧʨʦʚʦʜʦʤ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʤ ʢ ʬʣʘʥʮʫ 

ʚʳʭʦʜʥʦʛʦ ʧʘʪʨʫʙʢʘ, ʟʘʢʨʝʧʠʪʴ ʥʘ ʙʘʢʝ. 

2. ʊʨʫʙʦʧʨʦʚʦʜ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ.  

3. ʇʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚʝʥʪʠʣʴ ʟʘʧʦʨʥʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʦʪʢʨʳʪ. 

4. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʜʘʚʣʝʥʠʝ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 

ʨʝʛʫʣʠʨʦʚʘʪʴ  ʧʨʠ ʧʦʤʦʱʠ ʚʝʥʪʠʣʷ ʟʘʧʦʨʥʦʛʦ, ʢʦʥʪʨʦʣʴ ʜʘʚʣʝʥʠʷ ʚʝʩʪʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 

ʤʘʥʦʤʝʪʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʟʘʥʦʩʷʪʩʷ ʚ ʊʘʙʣʠʮʫ ʠ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ ʛʨʘʬʠʢ (ʈʠʩʫʥʦʢ 3).  

5. ʀʩʧʳʪʘʥʠʝ ʠ ʦʙʢʘʪʢʫ ʥʘʩʦʩʘ ʧʨʦʚʦʜʠʪʴ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

6. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠ ʦʙʢʘʪʢʠ ʦʪʢʣʶʯʠʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʩʥʷʪʴ ʝʛʦ ʩ 

ʥʘʩʦʩʘ, ʦʪʩʦʝʜʠʥʠʪʴ ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ ʠ ʩʥʷʪʴ ʥʘʩʦʩ. 

7. ʆʪʩʦʝʜʠʥʠʪʴ ʦʪ ʚʳʭʦʜʥʦʛʦ ʧʘʪʨʫʙʢʘ ʢʦʨʧʫʩʘ ʥʘʩʦʩʘ ʪʨʫʙʦʧʨʦʚʦʜ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺʥʝʜʨʝʥʠʝ ʩʪʝʥʜʘ ʠ ʠʩʧʳʪʘʥʠʝ ʧʦʩʣʝ ʨʝʤʦʥʪʘ ʠ ʩʙʦʨʢʠ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʇʨʘʚʜʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʅʝʬʪʝʶʛʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʍʄɸʆ-ʖʛʨʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ ʠ ʥʘ ʈʠʩʫʥʢʝ 3.  

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʦʩʘ 6ʐ8 ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʚʦʜʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 3 ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ çɿʘʚʦʜʩʢʘʷè [4]. 

 

ʊʘʙʣʠʮʘ.  

ʈɽɿʋʃʔʊɸʊʓ ʀʉʇʓʊɸʅʀʗ ʅɸʉʆʉʆɺ ʇʆʉʃɽ ʈɽʄʆʅʊɸ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʀʩʧʳʪʘʥʠʝ 1 2 3 4 

ʧʦʜʘʯʘ ʤ
3
/ʯ 0 105 150 210 

ɿʘʚʦʜʩʢʘʷ ʥʘʧʦʨ ʤʤ. ʚʦʜ. ʩʪ. 40 34 30 20 

ʅʘʩʦʩ 1 
ʥʘʧʦʨ ʤʤ. ʚʦʜ. ʩʪ. 39 33 28,6 19,8 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʚʦʜʩʢʦʡ % 2,50 2,94 4,67 1,00 

ʅʘʩʦʩ 2 
ʥʘʧʦʨ ʤʤ. ʚʦʜ. ʩʪ. 35 29 25 15 

ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʟʘʚʦʜʩʢʦʡ % 12,50 14,71 16,67 25,00 

 

 
 

ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʥʘʩʦʩʦʚ ʧʦʩʣʝ ʨʝʤʦʥʪʘ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʷ ʥʘʩʦʩʦʚ, ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʛʨʘʬʠʢʘ çʅʘʩʦʩ 1è ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʟʘʚʦʜʩʢʦʛʦ ʤʝʥʝʝ 5%, ʘ ʛʨʘʬʠʢʘ çʅʘʩʦʩ 2è ð ʙʦʣʝʝ 5%. ʇʦ ʛʨʘʬʠʢʘʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʢʘʯʝʩʪʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʝʤʦʥʪʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʷ çʅʘʩʦʩ 1è ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʘ ʚʪʦʨʦʡ 

ʧʦʜʚʝʨʛʥʫʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ ʠ ʚʳʷʚʣʝʥʠʶ ʧʨʠʯʠʥ ʦʪʢʣʦʥʝʥʠʷ ʛʨʘʬʠʢʘ 

çʅʘʩʦʩ 2è ʦʪ ʟʘʚʦʜʩʢʦʛʦ. 

ʕʬʬʝʢʪ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʪʝʥʜʘ ʧʦ ʦʙʢʘʪʢʝ ʠ ʠʩʧʳʪʘʥʠʶ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ 

ʦʞʠʜʘʝʪʩʷ ʟʘ ʩʯʝʪ: 

ïʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ïʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʧʦʚʪʦʨʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʦʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʪʝʥʜ ʧʦ ʦʙʢʘʪʢʝ ʠ ʠʩʧʳʪʘʥʠʶ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ 

ʧʦʟʚʦʣʷʝʪ ʧʦʩʣʝ ʩʙʦʨʢʠ ʧʨʦʠʟʚʦʜʠʪʴ ʠʩʧʳʪʘʥʠʝ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʳʭ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ, ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʙʦʨʢʠ ʠ ʧʨʠʛʦʥʢʠ ʝʛʦ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʨʘʙʦʪʢʘ ʩʦʧʨʷʞʝʥʠʡ ʚ ʫʟʣʘʭ ʠ ʘʛʨʝʛʘʪʘʭ. 

ɺʦ ʚʨʝʤʷ ʦʙʢʘʪʢʠ ʰʣʘʤʦʚʳʭ ʥʘʩʦʩʦʚ ʚʝʜʫʪ ʪʱʘʪʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʤʘʩʣʘ, ʩʦʩʪʦʷʥʠʝʤ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʰʫʤʘʤʠ ʚ ʥʘʩʦʩʝ ʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ð ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ (ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʜʘʚʣʝʥʠʝʤ, ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ ʠ ʪ. ʜ.).  

ʅʘʛʨʝʚ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʤʘʩʣʘ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʛʦ, ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʰʫʤʘ ʠ ʩʪʫʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʫʩʪʨʘʥʷʶʪ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʪʝʨʤʦʫʜʘʨʥʦʡ ʩʪʦʡʢʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʩʠʣʳ ʪʦʢʘ. ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʜʚʦʡʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʩʣʦʝ ʥʘ ʤʝʞʬʘʟʥʦʡ ʛʨʘʥʠʮʝ, 

ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʦʨʠʝʥʪʘʮʠʝʡ ʤʦʣʝʢʫʣ ʫʛʣʝʨʦʜʘ. 

 

Abstract. The article considers the issues of thermal shock resistance of carbon materials. To 

obtain a composite material, the method of electric arc treatment with a relatively low current value 

was used. The resulting material and its properties correspond to the concept of a double electric 

layer at the interface, which is due to the orientation of carbon molecules. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʨʦʜʥʳʡ ʥʘʥʦʧʦʨʦʰʦʢ, ʪʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ɻ ʣʝʢʪʨʦʜʫʛʦʚʦʡ 

ʧʨʦʮʝʩʩ, ʪʝʨʤʦʫʜʘʨʥʘ ̫ʩʪʦʡʢʦʩʪʴ, ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ. 

 

Keywords: carbon nanopowder, thermal effect, electric arc process, thermo-resistance, 

microhardness. 

 

ɺʘʞʥʘʷ ʦʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʝʡʰʠʭ ʦʪʢʨʳʪʠʡ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, 

ʭʠʤʠʠ ʠ ʜʘʞʝ ʘʩʪʨʦʥʦʤʠʠ ð ʩʦʟʜʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʝʦʙʳʯʥʳʤʠ, 

ʧʦʜʯʘʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʯʠʩʪʳʡ ʫʛʣʝʨʦʜ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʬʦʨʤʝ ʛʨʘʬʠʪʘ. ɽʩʣʠ 

ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʛʨʘʬʠʪʘ, ʪʦ ʚʠʜʥʦ, ʯʪʦ ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ ʪʦʣʱʠʥʦʡ ʚ 

ʦʜʠʥ ʘʪʦʤ. ʂʘʞʜʳʡ ʠʟ ʩʣʦʝʚ ð ʩʝʪʢʘ ʠʟ ʰʝʩʪʠʫʛʦʣʴʥʠʢʦʚ, ʥʘʧʦʤʠʥʘʶʱʘʷ ʩʦʙʦʡ ʩʦʪʳ. 

ɸʪʦʤʳ ʫʛʣʝʨʦʜʘ ʚʥʫʪʨʠ ʩʣʦʷ ʩʚʷʟʘʥʳ ʢʦʚʘʣʝʥʪʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʯʘʩʪʴ 

ʵʣʝʢʪʨʦʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʭʠʤʠʯʝʩʢʫʶ ʩʚʷʟʴ, çʨʘʟʤʘʟʘʥʘè ʧʦ ʚʩʝʡ ʧʣʦʩʢʦʩʪʠ. ʃʝʛʢʦʩʪʴ ʠʭ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʛʨʘʬʠʪʘ ʚʜʦʣʴ ʧʣʦʩʢʦʩʪʠ ʫʛʣʝʨʦʜʥʳʭ 

ʯʝʰʫʝʢ. 

ʂʦʤʧʦʟʠʮʠʦʥʥʘʷ ʪʝʨʤʦʫʜʘʨʥʘʷ ʩʪʦʡʢʦʩʪʴ ʧʦʢʨʳʪʠʡ (ʂʊʉʇ) ʦʙʣʘʜʘʶʪ ʪʘʢʞʝ ʨʷʜʦʤ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʶʱʠʭ ʠʭ ʦʪ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, 

ʤʝʪʘʣʣʦʚ ʠ ʜʠʵʣʝʢʪʨʠʢʦʚ. ʉʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʂʊʉʇ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʨʦʜʳ ʠ ʨʘʟʤʝʨʦʚ 

ʥʘʧʦʣʥʠʪʝʣʝʡ (ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ), ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʧʦʢʨʳʪʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝʡ [1ï4]. ʂʦʤʧʦʟʠʪʳ, ʚ ʢʦʪʦʨʳʭ ʤʘʪʨʠʮʝʡ ʩʣʫʞʠʪ ʧʦʣʠʤʝʨʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʦʚ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʫʛʣʝʧʣʘʩʪʠʢʘ, ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ 
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ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ. ʋʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ ʧʦʣʫʯʘʶʪ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʚʦʣʦʢʦʥ 

ʥʘ ʦʩʥʦʚʝ ʮʝʣʣʶʣʦʟʳ, ʩʦʧʦʣʠʤʝʨʦʚ ʘʢʨʠʣʦʥʠʪʨʠʣʘ, ʥʝʬʪʷʥʳʭ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʧʝʢʦʚ 

ʠ ʪ. ʜ. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚʦʣʦʢʥʘ ʧʨʦʚʦʜʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʪʨʠ ʵʪʘʧʘ (ʦʢʠʩʣʝʥʠʝ ð 

220 Áʉ, ʢʘʨʙʦʥʠʟʘʮʠʷ ð 1000ï1500 Áʉ ʠ ʛʨʘʬʠʪʠʟʘʮʠʷ ð 1800ï3000 Áʉ) ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʣʦʢʦʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ (ʜʦ 99,5 % ʧʦ ʤʘʩʩʝ) 

ʫʛʣʝʨʦʜʘ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʛʨʘʬʠʪʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʢʨʳʪʠʷ 

ʩ ʫʛʣʝʨʦʜʥʳʤʠ ʥʘʥʦʧʦʨʦʰʢʘʤʠ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʧʦʨʦʰʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʪʝʨʤʦʫʜʘʨʥʦʡ 

ʩʪʦʡʢʦʩʪʠ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ 900ï1000 Áʉ.  

ʇʦʣʫʯʝʥʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʥʘʥʦʧʦʨʦʰʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʫʶ 

ʤʠʢʨʦʛʝʪʝʨʦʛʝʥʥʫʶ ʩʠʩʪʝʤʫ ʩ ʨʘʟʚʠʪʦʡ ʘʢʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʈʠʩʫʥʦʢ 1 ʘ, ʙ). ʇʦʩʣʝʜʥʠʝ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʧʨʦʮʝʩʩʘʭ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ð

ʩʤʝʰʠʚʘʥʠʷ ʩʦ ʩʚʷʟʫʶʱʠʤ, ʧʨʝʩʩʦʚʘʥʠʷ, ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʢʦʤʧʦʟʠʮʠʠ.  

 

  
ʘ ʙ 

 

 ʈʠʩʫʥʦʢ 1. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʧʦʨʦʰʢʘ (ʘ) ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ (ʙ). 

 

ʇʨʠ ʧʨʝʩʩʦʚʘʥʠʠ ʩʤʝʩʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʧʦʨʦʰʢʦʚ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ 

ʦʪʜʝʣʴʥʳʝ ʢʘʨʢʘʩʳ, ʜʝʬʦʨʤʘʮʠʷ ʧʦʨʠʩʪʦʛʦ ʪʝʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʠʙʦʣʴʰʠʤ 

ʤʦʜʫʣʝʤ ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ ʦʜʥʦʛʦ ʠʟ ʢʘʨʢʘʩʦʚ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʛʦ ʢʘʨʢʘʩʘ ʠ ʧʨʝʨʳʚʠʩʪʦʛʦ 

ʟʘʧʦʣʥʝʥʠʷ ʚʪʦʨʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ð ʤʦʜʫʣʝʤ ʦʙʲʝʤʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʢʘʨʢʘʩʘ. 

 

  
1 2 

 

ʈʠʩʫʥʦʢ 2. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʝʩʩïʬʦʨʤʳ ʜʣʷ ʧʦʨʦʰʢʘ ʠ ʧʦʩʣʝ ʧʨʝʩʩïʬʦʨʤʳ: ʘ ð ʧʨʝʩʩïʬʦʨʤʘ 1; 

ʙ ð ʩʪʝʨʞʝʥʴ ʛʦʪʦʚʦʛʦ ʛʨʘʬʠʪʘ 2. 

 

ɻʨʘʬʠʪ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʤʝʪʦʜʦʤ ʪʝʨʤʦʫʜʘʨʥʦʛʦ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʚ 

ʧʨʝʩʩïʬʦʨʤʫ ʧʦʨʦʰʢʦʚʦʡ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ ʜʠʩʧʝʨʩʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʥʘʥʦʧʦʨʦʰʦʢ.  

1 
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ʏʝʤ ʥʝʦʙʳʯʝʥ ʛʨʘʬʠʪ? ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʥ ʭʦʨʦʰʦ ʧʨʦʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ð 

ʭʦʪʷ ʩʘʤ ʫʛʣʝʨʦʜ ʠ ʥʝ ʧʦʭʦʞ ʥʘ ʜʨʫʛʠʝ ʤʝʪʘʣʣʳ. ɽʩʣʠ ʚʟʷʪʴ ʧʣʘʩʪʠʥʢʫ ʛʨʘʬʠʪʘ, ʪʦ ʦʢʘʞʝʪʩʷ, 

ʯʪʦ ʚʜʦʣʴ ʝʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʨʠʤʝʨʥʦ ʚ ʩʪʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʦʧʝʨʝʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʳ ʘʪʦʤʳ ʫʛʣʝʨʦʜʘ ʚ ʤʘʪʝʨʠʘʣʝ. 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʛʨʘʬʠʪʘ, ʪʦ ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ 

ʪʦʣʱʠʥʦʡ ʚ ʦʜʠʥ ʘʪʦʤ. ʂʘʞʜʳʡ ʠʟ ʩʣʦʝʚ ð ʩʝʪʢʘ ʠʟ ʰʝʩʪʠʫʛʦʣʴʥʠʢʦʚ, ʥʘʧʦʤʠʥʘʶʱʘʷ ʩʦʙʦʡ 

ʩʦʪʳ. ɸʪʦʤʳ ʫʛʣʝʨʦʜʘ ʚʥʫʪʨʠ ʩʣʦʷ ʩʚʷʟʘʥʳ ʢʦʚʘʣʝʥʪʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ. ɹʦʣʝʝ ʪʦʛʦ, 

ʯʘʩʪʴ ʵʣʝʢʪʨʦʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʭʠʤʠʯʝʩʢʫʶ ʩʚʷʟʴ, çʨʘʟʤʘʟʘʥʘè ʧʦ ʚʩʝʡ ʧʣʦʩʢʦʩʪʠ. 

ʃʝʛʢʦʩʪʴ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʛʨʘʬʠʪʘ ʚʜʦʣʴ ʧʣʦʩʢʦʩʪʠ 

ʫʛʣʝʨʦʜʥʳʭ ʯʝʰʫʝʢ. 

ʆʪʜʝʣʴʥʳʝ ʩʣʦʠ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʙʣʘʛʦʜʘʨʷ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳʤ ʩʠʣʘʤ ð ʦʥʠ 

ʛʦʨʘʟʜʦ ʩʣʘʙʝʝ, ʯʝʤ ʦʙʳʯʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʩʚʷʟʴ, ʥʦ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʨʠʩʪʘʣʣ 

ʛʨʘʬʠʪʘ ʥʝ ʨʘʩʩʣʘʠʚʘʣʩʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ. ʊʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʵʣʝʢʪʨʦʥʘʤ ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʷʤ ð ɻ ʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʨʘʩʪʘʝʪ ʚ 100 ʨʘʟ. 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʩʪʨʘʠʚʘʪʴ ʘʪʦʤʳ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʩʣʦʷʤʠ, ʛʨʘʬʠʪ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʥʦʜʦʚ ʣʠʪʠʡ-ʠʦʥʥʳʭ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʦʢʘ. ʕʣʝʢʪʨʦʜʳ ʠʟ ʛʨʘʬʠʪʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠʷ ð ʠ ʜʘʞʝ ʚ ʪʨʦʣʣʝʡʙʫʩʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʬʠʪʦʚʳʝ 

ʩʢʦʣʴʟʷʱʠʝ ʢʦʥʪʘʢʪʳ ʪʦʢʦʩʲʝʤʥʠʢʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʦʣʴʪïʘʤʧʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɺɸʍ) 

ʥʘʥʦ- ʠ ʤʠʢʨʦʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʚʝʩʴʤʘ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʝʥʝʨʘʮʠʠ, ʨʝʢʦʤʙʠʥʘʮʠʠ ʠ ʧʝʨʝʥʦʩʘ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʥʦʩʪʨʫʢʪʫʨʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʝʞʜʝ ʯʝʤ ʩʦʟʜʘʪʴ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʫʛʣʝʨʦʜʥʦʛʦ ʥʘʥʦʧʦʨʦʰʢʘ, ʠʩʩʣʝʜʦʚʘʣʠ ʚʦʣʴʪïʘʤʧʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɺɸʍ) ʧʦʣʫʯʝʥʥʦʛʦ 

ʛʨʘʬʠʪʦʚʦʛʦ ʧʦʨʦʰʢʘ (ʈʠʩʫʥʦʢ 1 ʘ), ʘ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʣʠ ɺɸʍ ʢʦʤʧʦʟʠʪʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ð ʩʪʝʨʞʥʷ (ʈʠʩʫʥʦʢ 1 ʙ), ʠ ʞʝʣʝʟʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʥʳʭ ʥʠʟʢʦʨʘʟʤʝʨʥʳʭ 

ʧʦʨʦʰʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʩʞʘʪʠʝ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤ ʜʘʚʣʝʥʠʝʤ ʧʦʨʦʰʢʦʚʦʡ ʩʤʝʩʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʭ ʫʧʣʦʪʥʝʥʠʷ (ʥʝ ʤʝʥʝʝ 70% ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ).  

ʀʟ ʈʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ɺɸʍ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʛʦʪʦʚʦʛʦ ʛʨʘʬʠʪʦʚʦʛʦ 

ʩʪʝʨʞʥʷ ʠʜʝʥʪʠʯʥʳ, ʪ.ʝ. ʤʳ ʧʦʣʫʯʠʣʠ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʞʝʣʝʟʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ, ʪʦʛʜʘ ʢʘʢ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʪʦʚʦʛʦ ʧʦʨʦʰʢʘ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʥʘʯʝʥʠʡ 

ʢʦʤʧʦʟʠʪʘ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʩʠʣʳ ʪʦʢʘ (ʊʘʙʣʠʮʘ). 

ʇʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʤʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʝʪʦʜʘʤʠ ʧʨʝʩʩʦʚʘʥʠʷ 

ʥʠʟʢʦʨʘʟʤʝʨʥʳʭ ʧʦʨʦʰʢʦʚ ʩ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʧʝʢʘʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʥʳʤ ʛʨʘʬʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʅʘ ʈʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʜʘʚʣʝʥʠʷ ʠʭ ʧʨʝʩʩʦʚʘʥʠʷ.  
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ʈʠʩʫʥʦʢ 3. ɺʦʣʴʪïʘʤʧʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʥʦʧʦʨʦʰʢʘ (ʘ) ʠ ʢʦʤʧʦʟʠʪʘ (ʙ), ʞʝʣʝʟʘ (ʚ). 

 

ʊʘʙʣʠʮʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʇʆʃʋʏɽʅʀʗ ʂʆʄʇʆɿʀʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ  

ʄɽʊʆɼʆʄ ʕʃɽʂʊʈʆɼʋɻʆɺʆʁ ʆɹʈɸɹʆʊʂʀ  

ʆʊʅʆʉʀʊɽʃʔʅʆ ʅʀɿʂʀʄ ɿʅɸʏɽʅʀɽʄ ʉʀʃʓ ʊʆʂɸ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ɿʥʘʯʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʧʨʠ ʵʣʝʢʪʨʦʜʫʛʦʚʦʤ ʧʨʦʮʝʩʩʝ 

2 ɸ 5ɸ 7ɸ 10ɸ 

ɺʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ð ʥʘʛʨʝʚʘʥʠʷ, 20 ʩ 

ɻʨʘʬʠʪʦʚʳʡ ʧʦʨʦʰʦʢ 

ʀʥʪʝʨʚʘʣ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ 

10ï15 Áʉ 15ï20 Áʉ 20ï30 Áʉ 30ï150 Áʉ 

ʂʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ (ʠʟʜʝʣʠʷ) ð ʩʪʝʨʞʝʥʴ 

ʀʥʪʝʨʚʘʣ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ 

10ï50 Áʉ 50ï200 Áʉ 200ï550 Áʉ 550ï1100 Áʉ 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʘʚʥʦʚʝʩʠʝʤ ʧʝʨʝʭʦʜʘ 

ʧʦʨʦʰʢʘ ʚ ʢʦʤʧʦʟʠʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʈʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4. ɿʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʧʦʨʦʰʢʘ ʦʪ ʜʘʚʣʝʥʠʷ ʠʭ 

ʧʨʝʩʩʦʚʘʥʠʷ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʈʠʩʫʥʦʢ 4), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʩʞʘʪʠʷ ʧʦʨʦʰʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʢʦʤʧʦʟʠʪʘ, ʪ.ʝ. ʢʦʤʧʦʟʠʪ ʥʘʯʠʥʘʝʪ ʭʦʨʦʰʦ ʧʨʦʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ ʩ ʪʝʩʥʳʤ ʩʙʣʠʞʝʥʠʝʤ ʯʘʩʪʠʮ (ʘʪʦʤʦʚ) ʫʛʣʝʨʦʜʥʦʛʦ ʧʦʨʦʰʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʱʝʧʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʚ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʬʦʨʤʝ. ɽʩʣʠ ʜʚʘ 

ʘʪʦʤʘ ʩʙʣʠʞʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʪʦ ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ 

ʵʣʝʢʪʨʦʥʘ, ʠʟʤʝʥʷʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʩʝ ʨʘʟʨʝʰʝʥʥʳʝ ʫʨʦʚʥʠ ʵʥʝʨʛʠʠ 

ʵʣʝʢʪʨʦʥʘ ʩʜʚʠʛʘʶʪʩʷ ð ʧʦʷʚʣʷʶʪʩʷ ʚʦʟʤʫʱʝʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ 

ʬʦʨʤʫʣʝ: 

 

En= , 

 

ʛʜʝ z ð ʯʠʩʣʦ ʧʨʦʪʦʥʦʚ ʚ ʷʜʨʝ; m0 ð ʤʘʩʩʘ ʩʚʦʙʦʜʥʦʛʦ ʵʣʝʢʪʨʦʥʘ; e0 ð 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʘʢʫʫʤʘ; h ð ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ; n ð ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʮʝʣʦʝ 

ʯʠʩʣʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʜʚʦʡʥʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʩʣʦʝ ʥʘ ʤʝʞʬʘʟʥʦʡ ʛʨʘʥʠʮʝ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʦʨʠʝʥʪʘʮʠʝʡ ʤʦʣʝʢʫʣ 

ʫʛʣʝʨʦʜʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ (ʆɺɿ) ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ɼʣʷ ʵʪʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ ʨʷʜ 

ʧʨʦʙʣʝʤ ʚ ʞʠʟʥʠ ʨʝʙʝʥʢʘ. ʅʦ ʝʩʪʴ ʝʱʝ ʦʜʠʥ ʘʩʧʝʢʪ, ʚʣʠʷʶʱʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʪʘʢʠʭ 

ʜʝʪʝʡ ð ɻ ʪʦ ʦʪʥʦʰʝʥʠʝ ʢ ʥʠʤ ʦʢʨʫʞʘʶʱʠʭ ʣʶʜʝʡ. ʈʝʙʝʥʦʢ ʷʚʣʷʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʦ 

ʥʝʩʪʦʡʢʠʤ ʠʥʜʠʚʠʜʫʫʤʦʤ, ʝʛʦ ʧʩʠʭʠʢʘ ʦʯʝʥʴ ʨʘʥʠʤʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʤʦʮʠʠ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʨʠʤʝʥʠʤʘ ʧʦʛʦʚʦʨʢʘ, ʯʪʦ çʚʩʪʨʝʯʘʶʪ ʧʦ ʦʜʝʞʢʝè. ʀ ʝʩʣʠ ʨʝʙʝʥʦʢ ʚʳʛʣʷʜʠʪ 

ʵʩʪʝʪʠʯʥʦ, ʪʦ ʠ ʦʢʨʫʞʘʶʱʠʝ ʝʛʦ ʚʦʩʧʨʠʥʠʤʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦ. ʅʦ ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ (ʬʠʟʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʥʦʨʤʳ) ʦʪʩʫʪʩʪʚʫʝʪ ʵʨʛʦʥʦʤʠʯʥʘʷ ʠ ʵʩʪʝʪʠʯʥʘʷ 

ʦʜʝʞʜʘ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤ çʩʦʮʠʫʤè ð çʪʝʢʩʪʠʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʨʝʘʙʠʣʠʪʘʮʠʠè ð çʨʝʙʝʥʦʢè. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʢʩʪʠʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʥʢʣʶʟʠʚʥʘʷ ʦʜʝʞʜʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʝʙʝʥʢʘ, ʥʦ ʠ ʥʘ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʧʨʠʢʘʩʘʝʤʦʛʦ ʩ ʥʠʤ ʩʦʮʠʫʤʘ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʨʦʜʠʪʝʣʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʨʫʰʝʥʠʷʭ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʠ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʷ 

ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʨʝʙʝʥʢʘ. ʅʝʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʳ ʧʨʠʤʝʥʝʥʠʝʤ 

ʬʠʢʩʠʨʫʶʱʠʭ ʠʟʜʝʣʠʡ, ʜʨʫʛʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʣʶʟʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʟʨʠʪʝʣʴʥʦʤʫ ʚʳʨʘʚʥʠʚʘʥʠʶ ʧʨʦʧʦʨʮʠʡ ʨʝʙʝʥʢʘ. ɺ ʩʪʘʪʴʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʠʥʢʣʶʟʠʚʥʦʡ ʦʜʝʞʜʳ ʜʣʷ 

ʜʝʪʝʡ ʩ ʆɺɿ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʛʘʨʤʦʥʠʟʘʮʠʶ ʚʦʩʧʨʠʷʪʠʷ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ʨʝʙʝʥʢʘ. 

 

Abstract. One of the goals of rehabilitation of children with disabilities (HHS) is to improve 

their quality of life. For this purpose, various technical means, devices and adaptations which solve 

a number of problems in life of the child are developed. But there is another aspect that affects 

the quality of life of such children ð is the attitude of people around them. The child is emotionally 

unstable individual, his psyche is very vulnerable to react to negative emotions. In this case 

the saying that ómeet on clothesô is very applicable. And if the child looks aesthetically pleasing, 

then others perceive him positively. But in some diseases (physical deviations from the norm) there 
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is no ergonomic and aesthetic clothing. The paper considers the interaction of the systems Society 

ð Textile means of rehabilitation ð Child. It is revealed that textile means of rehabilitation, 

including inclusive clothing have an impact not only on the childôs condition, but also on 

the emotional state of the society in contact with him, especially his parents. Research on 

the systematization of information about violations of the structure and function of the body 

allowed to identify and group the possible causes of violations of the proportions of the childôs 

body. Some can be compensated by the use of fixing products, others through the use of illusions 

that contribute to the visual alignment of the proportions of the child. The article formulates 

the basic principles of designing textile means of rehabilitation and inclusive clothing for children 

with disabilities, aimed at harmonizing the perception of the external appearance of the child. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, ʦʜʝʞʜʘ, ʵʩʪʝʪʠʢʘ, 

ʩʦʩʪʦʷʥʠʝ ʨʝʙʝʥʢʘ, ʧʨʦʧʦʨʮʠʠ. 

 

Keywords: children with disabilities, clothing, aesthetics, childôs condition, proportions. 

 

ʇʨʦʙʣʝʤʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʜʝʪʝʡ ʩ ʆɺɿ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʟʘʜʘʯʫ [1ï2]. ʇʨʠʤʝʥʝʥʠʝ ʪʝʢʩʪʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʨʝʙʝʥʢʘ ʚ ʝʛʦ ʨʘʟʚʠʪʠʠ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ [3]. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʤʝʝʪ ʵʩʪʝʪʠʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʨʝʜʩʪʚ. ɻʘʨʤʦʥʠʯʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ 

ʨʝʙʝʥʢʘ ʠ ʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʟʳʚʘʶʪ ʧʦʟʠʪʠʚʥʫʶ ʨʝʘʢʮʠʶ 

ʩʦʮʠʫʤʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʩʠʭʠʢʫ ʨʝʙʝʥʢʘ, ʫʣʫʯʰʘʷ 

ʫʩʣʦʚʠʷ ʝʛʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ. ʊʝʤ ʩʘʤʳʤ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʙʝʥʢʦʤ ʵʩʪʝʪʠʯʥʳʭ ʠʟʜʝʣʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʩʫʤʤʳ ʜʚʫʭ 

ʢʦʤʧʦʥʝʥʪʦʚ: 1 ð ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʝʙʝʥʢʘ, 2 ð ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʦʪ ʫʣʫʯʰʝʥʠʷ 

ʚʦʩʧʨʠʷʪʠʷ ʨʝʙʝʥʢʘ ʩʦʮʠʫʤʦʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʟʚʝʥʝ çʚʟʨʦʩʣʳʡè-

çʨʝʙʝʥʦʢè (ʈʠʩʫʥʦʢ 1). ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʧʝʨʚʫʶ ʣʠʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ ʜʚʫʭ ʩʣʘʛʘʝʤʳʭ. ʇʝʨʚʦʝ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʨʝʙʝʥʢʘ, ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʤʦʮʠʡ ʨʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʩʦʮʠʘʣʴʥʦʡ ʧʝʨʮʝʧʮʠʠ ʟʚʝʥʘ çʚʟʨʦʩʣʳʡèïçʨʝʙʝʥʦʢè. ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚʦʟʥʠʢʘʝʪ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ (ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦ ʨʘʥʦ), ʢʦʛʜʘ ʦʥ ʥʘʯʠʥʘʝʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʘʜʝʚʘʝʤʫʶ ʦʜʝʞʜʫ, ʧʨʝʜʧʦʯʠʪʘʪʴ ʠʣʠ ʦʪʚʝʨʛʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʝʝ ʚʠʜʳ, ʪ.ʝ. 

ʩʪʘʥʦʚʠʪʩʷ ʩʧʦʩʦʙʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʥʝʰʥʠʡ ʚʠʜ ʩʚʦʝʡ 

ʦʜʝʞʜʳ. ʂʦʤʧʦʥʝʥʪ ʥʦʤʝʨ 2, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʚʣʠʷʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʮʠʫʤʘ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʝʙʝʥʢʘ, ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʵʣʝʤʝʥʪʘ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ 

ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʨʝʘʢʮʠʷ ʦʢʨʫʞʘʶʱʠʭ, ʚʪʦʨʦʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʨʝʙʝʥʢʘ ʨʦʜʠʪʝʣʷʤʠ. ɺʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 

çʠʤʠʜʞʢʣʦʫʟʠʥʛè [4]. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠʥʢʣʶʟʠʚʥʦʡ ʦʜʝʞʜʳ ʩʦ 

ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʠʭ ʣʶʜʝʡ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʮʝʩʩʘ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʀʤʝʥʥʦ ʵʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʜʠʟʘʡʥʝ ʠʟʜʝʣʠʡ 

ʚ ʮʝʣʦʤ. 

ʊʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʜʝʪʝʡ ʩ ʆɺɿ ʩ ʥʝʵʩʪʝʪʠʯʥʳʤ ʚʥʝʰʥʠʤ ʦʙʣʠʢʦʤ ʧʦʨʦʡ 

ʚʩʪʨʝʯʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʫ ʦʢʨʫʞʘʶʱʠʭ ʣʶʜʝʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʢʘʥʦʥʘ, ʢʦʪʦʨʳʡ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʫ ʣʶʜʝʡ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʦʙʱʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʚʠʜʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ ʪʦʣʝʨʘʥʪʥʦ, ʩ ʜʦʟʦʡ ʩʦʯʫʚʩʪʚʠʷ ʠ ʞʝʣʘʥʠʷ ʠʤ ʧʦʤʦʯʴ, 
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ʪʨʝʙʫʝʪʩʷ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʥʘʰʝʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ ʪʘʢʦʤʫ ʪʦʣʝʨʘʥʪʥʦʤʫ 

ʚʦʩʧʨʠʷʪʠʶ. ʕʪʦ ʧʨʠʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʦʩʧʠʪʘʥʠʠ, ʧʦʩʪʝʧʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʥʠʡ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʚʘʝʤʳʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʚʢʣʶʯʘʷ ʦʜʝʞʜʫ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʨʝʘʣʴʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ 

ʪʘʢʠʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʦʢʨʫʞʘʶʱʠʤ ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʝʪʝʡ ʩ ʆɺɿ, ʢʘʢ 

ʙʣʠʟʢʠʭ ʢ ʠʭ ʥʦʨʤʘʣʴʥʦʤʫ ʦʙʣʠʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʘʜʘʧʪʘʮʠʠ ʜʝʪʝʡ ʩ ʆɺɿ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʛʘʨʤʦʥʠʟʘʮʠʝʡ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʨʝʙʝʥʢʘ. ʀʟ 

ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʰʠ ʫʩʠʣʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠ 

ʦʜʝʞʜʳ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʵʩʪʝʪʠʢʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʳ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʟʥʘʥʠʷ, ʢʘʢ ʦ ʥʦʨʤʘʣʴʥʳʭ 

ʧʨʦʧʦʨʮʠʷʭ ʨʝʙʝʥʢʘ, ʪʘʢ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʥʦʨʤ ʜʝʪʝʡ ʩ ʆɺɿ.  
 

 
 

ʈʠʩʫʥʦʢ 1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤ çʩʦʮʠʫʤèïçʪʝʢʩʪʠʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʨʝʘʙʠʣʠʪʘʮʠʠèï

çʨʝʙʝʥʦʢè. 

 

ʅʘʨʫʰʝʥʠʷ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʨʝʙʝʥʢʘ ʩʚʦʜʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʯʠʩʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʚ ʵʩʪʝʪʠʯʝʩʢʦʤ ʚʦʩʧʨʠʷʪʠʠ ʨʝʙʝʥʢʘ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʢʦʥʪʘʢʪʘʭ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʣʶʜʴʤʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʫʢʘʟʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʜʦʣʞʥʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ. ʆʜʥʘʢʦ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʨʨʝʢʮʠʷ ʚʥʝʰʥʝʛʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʠ 

ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʝʤʦʚ.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʩʧʨʠʷʪʠʠ ʨʝʙʝʥʢʘ ʩ ʆɺɿ ʠʤʝʶʪ ʝʛʦ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ, ʪ. ʝ. 

ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʛʦʣʦʚʳ ʠ ʪʫʣʦʚʠʱʘ. ʋ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 1,4 , ʚ 1ï3 ʛʦʜʘ ð 

 

ʆʢʨʫʞʘʶʱʠʝ  

ʈʝʙʝʥʦʢ ʩ ʆɺɿ 

ʈʦʜʠʪʝʣʠ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʝʙʝʥʢʘ ʵʩʪʝʪʠʯʥʳʭ 

ʪʝʢʩʪʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ,         

ʚ ʪ.ʯ. ʠʥʢʣʶʟʠʚʥʦʡ ʦʜʝʞʜʳ 

ʋʣʫʯʰʝʥʠʝ 

ʩʦʩʪʦʷʥʠ ̫ʨʝʙʝʥʢʘ 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ ʦʪ 

ʵʩʪʝʪʠʯʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ 

ʋʣʫʯʰʝʥʠʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʨʝʙʝʥʢʘ 

ʋʣʫʯʰʝʥʠʝ 

ʚʦʩʧʨʠʷʪʠʷ 

ʨʝʙʝʥʢʘ 

ʩʦʮʠʫʤʦʤ 

ʉʆʎʀʋʄ  
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1,41/2, ʚ 4ï7 ʣʝʪ ð 1,5, ʚ 7ï9 ʣʝʪ ð 1,51/2; ʚ 9ï10 ʣʝʪ ð 1,6, ʚ 12ï14 ʣʝʪ ð 1,61/2; ʚ 14ï16 

ʣʝʪ ð1,7, ʚ 16ï18 ʣʝʪ ð 1,71/2 (ʈʠʩʫʥʦʢ 2) [5]. 

ʕʪʠ ʧʨʦʧʦʨʮʠʠ ʚ ʩʦʟʥʘʥʠʠ ʣʶʜʝʡ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʢʨʝʧʠʣʠʩʴ ʢʘʢ ʧʨʘʚʠʣʴʥʳʝ, ʪ. ʝ. 

ʷʚʣʷʶʪʩʷ ʜʣʷ ʦʢʨʫʞʘʶʱʠʭ ʵʩʪʝʪʠʯʝʩʢʠ ʛʘʨʤʦʥʠʯʥʳʤʠ. ʋ ʜʝʪʝʡ ʩ ʆɺɿ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʵʪʠ 

ʧʨʦʧʦʨʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʨʫʰʝʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʩʪʫʧʘʝʪ ʜʠʩʙʘʣʘʥʩ ʚ ʚʦʩʧʨʠʷʪʠʠ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʨʝʙʝʥʢʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʧʦʨʦʡ ʥʘ ʠʥʪʫʠʪʠʚʥʦʤ ʫʨʦʚʥʝ, 

ʪɻʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʝʰʘʝʪ ʘʜʝʢʚʘʪʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʝʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʚ ʮʝʣʦʤ.  
 

 
 

ʈʠʩʫʥʦʢ 2. ʇʨʦʧʦʨʮʠʠ ʨʘʟʤʝʨʘ ʛʦʣʦʚʳ ʢ ʪʝʣʫ ʨʝʙʝʥʢʘ ʚ ʨʘʟʣʠʯʥʦʤ ʚʦʟʨʘʩʪʝ. 

 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʨʫʰʝʥʠʷʭ 

ʦʨʛʘʥʠʟʤʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʷ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʨʝʙʝʥʢʘ. ʀʭ 

ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʪʨʠ ʛʨʫʧʧʳ: 

1. ʩʠʪʫʘʮʠʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʧʦʩʪʫʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʣʘ; 

2. ʥʘʨʫʰʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʤ ʚʥʝʰʥʠʤ ʫʨʦʜʩʪʚʦʤ; 

3. ʚʨʝʤʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʥʘʨʫʰʝʥʠʷ ʧʨʦʧʦʨʮʠʡ. 

ʇʦʜ ʧʦʩʪʫʨʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʧʦʥʠʤʘʶʪ ʨʝʛʫʣʷʮʠʶ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ çʧʦʩʪʫʨʘʣʴʥʳʝ ʨʝʬʣʝʢʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʙʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʪʦ ʝʩʪʴ ʧʦʟʚʦʣʷʶʪ ʝʤʫ ʩʦʭʨʘʥʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʝʦʜʦʣʝʚʘʷ 

ʩʠʣʫ ʪʷʞʝʩʪʠ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʚʝʩ ʪʝʣʘ, ʩʦʭʨʘʥʷʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʧʣʝʯʝʚʦʤ ʠ 

ʪʘʟʦʚʦʤ ʧʦʷʩʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʚʦʙʦʜʫ ʜʚʠʞʝʥʠʡ ʨʫʢ ʠ ʥʦʛè [6]. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʚʳʧʨʷʤʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʳʝ çʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʭʨʘʥʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʫʣʦʚʠʱʫ ʠ ʢʦʥʝʯʥʦʩʪʷʤè [6]. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫ ʨʝʙʝʥʢʘ ʥʘʨʫʰʝʥ ʧʦʩʪʫʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʪʝʣʘ, ʪʦ ʦʪʩʫʪʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʫʣʦʚʠʱʫ. ʈʝʙʝʥʦʢ 

ʩʛʠʙʘʝʪʩʷ ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʧʦʜʛʠʙʘʝʪ ʢʦʣʝʥʠ (ɼʎʇ), ʪʝʤ ʩʘʤʳʤ 

ʥʘʢʣʦʥʷʝʪʩʷ ʚʧʝʨʝʜ ʠʣʠ ʥʘ ʙʦʢ. ʅʦ ʧʨʠ ʵʪʦʤ ʦʥ ʜʝʨʞʠʪ ʛʦʣʦʚʫ ʚʝʨʪʠʢʘʣʴʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʙʟʦʨʘ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ, ʠʟʤʝʥʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʛʦʣʦʚʳ ʠ ʪʫʣʦʚʠʱʘ (ʈʠʩʫʥʦʢ 3ʘ). ʊ. ʝ., 

ʥʘʧʨʠʤʝʨ, ʨʝʙʝʥʦʢ 7 ʣʝʪ ʧʨʠ ʜʦʣʞʥʦʡ ʧʨʦʧʦʨʮʠʠ 1,51/2 ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʘʢ 1:5, ʪ. ʝ. 4-ʭ ʣʝʪʥʠʤ. ʅʦ ʥʘʙʣʶʜʘʪʝʣʴ ʚʩʝ ʞʝ ʦʧʨʝʜʝʣʷʝʪ ʧʦ ʚʥʝʰʥʝʤʫ 

ʚʠʜʫ, ʯʪʦ ʝʤʫ ʦʢʦʣʦ 7 ʣʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʟʦʨʠʝʥʪʘʮʠʠ ʥʘʙʣʶʜʘʪʝʣʷ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ 

ʨʝʙʝʥʢʘ. ʀ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʳʰʝ, ʵʪʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʤʦʮʠʠ. ʕʪʦ 

ʩʠʪʫʘʮʠʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, ʢʘʢ ʜʣʷ ʧʦʣʦʞʝʥʠʷ ʩʪʦʷ, ʪʘʢ ʠ ʩʠʜʷ 

(ʈʠʩʫʥʦʢ 3ʙ). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʪʘʢʦʛʦ ʨʝʙʝʥʢʘ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ 

çʨʘʩʧʨʷʤʠʪʴè, ʪʝʤ ʩʘʤʳʤ ʚʝʨʥʫʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ çʨʘʩʧʨʷʤʣʷʶʱʠʭè 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʫʩʪʨʦʡʩʪʚ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʝʨʪʠʢʘʣʠʟʘʪʦʨʳ, 

ʢʨʝʩʣʘ ʩ ʬʠʢʩʠʨʫʶʱʠʤʠ ʨʝʤʥʷʤʠ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʢʦʩʪʶʤʳ ʜʣʷ ʜʝʪʝʡ ʩ ɼʎʇ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʬʠʢʩʘʪʦʨ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ ʨʝʙʝʥʢʘ ʚ ʧʦʟʝ ʩʠʜʷ ʥʘ 

ʩʪʫʣʝ (ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ RU 2546086 ʉ1) (ʈʠʩʫʥʦʢ 3ʚ). 
 

 

  

ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 3. ʅʘʨʫʰʝʥʥʘʷ ʠ ʥʦʨʤʘʣʴʥʘʷ ʧʨʦʧʦʨʮʠʷ ʪʝʣʘ ʨʝʙʝʥʢʘ: ʘ) ʚ ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ; ʙ) ʚ 

ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ; ʚ) ʬʠʢʩʘʪʦʨ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ ʨʝʙʝʥʢʘ ʚ ʧʦʟʝ ʩʠʜʷ ʥʘ ʩʪʫʣʝ. 

 

ɽʩʣʠ ʫ ʨʝʙʝʥʢʘ ʠʤʝʶʪʩʷ ʥʘʨʫʰʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʤ ʚʥʝʰʥʠʤ ʫʨʦʜʩʪʚʦʤ, 

ʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʦʧʦʨʮʠʡ ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʨʘʟʤʝʨʦʚ ʛʦʣʦʚʳ ʠ ʪʫʣʦʚʠʱʘ, ʥʦ 

ʠ ʯʘʩʪʝʡ ʪʫʣʦʚʠʱʘ. ɺ ʊʘʙʣʠʮʝ ʦʪʨʘʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʜʦʙʥʳʭ ʥʘʨʫʰʝʥʠʡ. ɺ 

ʚʦʩʧʨʠʷʪʠʠ ʨʝʙʝʥʢʘ ʦʢʨʫʞʘʶʱʠʤʠ ʪʘʢʞʝ ʜʝʡʩʪʚʫʝʪ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʜʣʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʧʦʨʮʠʡ ʤʝʭʘʥʠʟʤ. 

ɺ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʚʨʝʤʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʦʧʦʨʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʘʧʧʘʨʘʪʦʚ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʧʦʨʮʠʡ (ʫʚʝʣʠʯʝʥʠʝ) 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʫʣʦʚʠʱʘ (ʈʠʩʫʥʦʢ 4). ʈʘʟʥʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʚ ʪʦʤ, ʯʪʦ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʧʨʦʧʦʨʮʠʡ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʚ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʜʝʞʜʳ ʜʣʷ ʜʝʪʝʡ ʩ ʆɺɿ ʧʦʤʠʤʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʨʘʩʪʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʚʝʜʝʪʩʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʠʥʷʪʫʶ ʚ ʦʪʨʘʩʣʠ ʢʦʥʮʝʧʮʠʶ 

ʜʠʥʘʤʠʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʨʝʙʝʥʢʘ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ 

ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʜʝʞʜʝ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʙʣʦʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʦʜʝʞʜʝ ʜʝʪʝʡ ʩ ʆɺɿ ʜʣʷ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʪʝʣʝʡ [4]. 

ʉʨʝʜʠ ʧʦʜʭʦʜʦʚ, ʨʘʟʚʠʚʘʝʤʳʭ ʚ ʈʦʩʩʠʠ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʝʦʙʣʘʜʘʝʪ 

ʵʨʛʦʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (ʚ ʢʦʪʦʨʦʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʯʠʪʳʚʘʝʪʩʷ ʠ ʠʩʩʣʝʜʫʝʪʩʷ ʵʨʛʦʥʦʤʠʯʝʩʢʦʝ 

ʫʜʦʙʩʪʚʦ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʩʪʶʤʘ). ʆʜʥʘʢʦ ʦʜʥʦ ʵʨʛʦʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʪʨʘʚʤʠʨʦʚʘʥʠʶ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʥʝʠʥʪʝʨʝʩʥʦʛʦ ʜʠʟʘʡʥʘ, ʥʝʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʦʪʢʘʟʫ 
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ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʥʦʩʢʠ ʪʘʢʦʡ ʦʜʝʞʜʳ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʜʠʟʘʡʥʘ ʪʘʢʦʡ ʦʜʝʞʜʳ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʡ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ, ̫ ʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ, 

ʢʘʢ ʠ ʦʪʜʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʦʩʦʙʦʛʦ ʫʜʦʙʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʚ ʵʨʛʦʥʦʤʠʢʝ, 

ʬʠʟʠʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʩʧʦʣʴʟʫʝʤʳʤ ʪʢʘʥʷʤ ʠ ʤʘʪʝʨʠʘʣʘʤ. 

ʀʤʠʜʞʜʠʟʘʡʥ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʜʠʟʘʡʥ ʩ ʟʘʜʘʯʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ 

ʜʝʪʝʡ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ, ʯʪʦ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʫʝʪ ʟʘʜʘʯʫ ʠʭ ʫʩʧʝʰʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ [4]. 

ʊʘʙʣʠʮʘ. 

ɿɸɹʆʃɽɺɸʅʀʗ, ʆɹʋʉʃɸɺʃʀɺɸʖʑʀɽ ʀɿʄɽʅɽʅʀɽ ʅʆʈʄɸʃʔʅʓʍ 

ʇʈʆʇʆʈʎʀʁ ʊɽʃɸ 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ 

ʂʘʨʣʠʢʦʚʦʩʪʴ ʉʠʥʜʨʦʤ ʐʝʨʝʰʝʚʩʢʦʛʦïʊʝʨʥʝʨʘ 

 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

1:3000. 

ʅʠʟʢʠʡ ʨʦʩʪ: ʤʫʞʯʠʥʳ ʥʠʞʝ 

130 ʩʤ, ʞʝʥʱʠʥʳ ð 120 ʩʤ. 

ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʛʦʣʦʚʳ ʢ 

ʪʫʣʦʚʠʱʫ ʫʚʝʣʠʯʝʥʦ.  

ɼʣʠʥʥʦʝ ʪʫʣʦʚʠʱʝ, ʢʦʨʦʪʢʠʝ 

ʨʫʢʠ ʠ ʥʦʛʠ. 

 

ʏʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

1:4000. 

ɼʝʚʦʯʢʠ.  

ʈʦʩʪ ʚʟʨʦʩʣʳʭ ʜʦ 

140 ʩʤ. 

ʄʫʞʩʢʦʡ ʪʠʧ 

ʪʝʣʦʩʣʦʞʝʥʠʷ. 

ʐʠʨʦʢʘʷ ʛʨʫʜʥʘʷ 

ʢʣʝʪʢʘ. 

ʂʦʨʦʪʢʘʷ ʰʝʷ ʩ 

ʢʨʳʣʦʚʠʜʥʳʤʠ 

ʢʦʞʥʳʤʠ ʩʢʣʘʜʢʘʤʠ. 

ʆʪʝʢ ʢʠʩʪʝʡ ʠ ʩʪʦʧ. 
ɻʠʜʨʦʮʝʬʘʣʠʷ ʄʠʢʨʦʮʝʬʘʣʠʷ 

 

ʏʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

1:1000. 
ɿʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʯʝʨʝʧʘ ʠ ʤʦʟʛʘ. 

 

ʏʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

1:10000. 
ɿʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʯʝʨʝʧʘ ʠ 

ʤʦʟʛʘ. 

ʉʢʦʣʠʦʟ, ʂʠʬʦʟ ɺʨʦʞʜʝʥʥʦʝ ʦʪʩʫʪʩʪʚʠʝ (ʘʤʧʫʪʘʮʠʷ)  

ʯʘʩʪʠ ʢʦʥʝʯʥʦʩʪʠ 

  

ɼʝʬʦʨʤʘʮʠʠ 

ʧʦʟʚʦʥʦʯʥʠʢʘ.  

ʇʦʜʥʷʪʠʝ ʧʣʝʯʘ, 

ʧʝʨʝʢʦʩ ʪʘʟʘ, 

ʚʳʩʪʫʧʘʶʱʠʝ 

ʣʦʧʘʪʢʠ, ʚʳʧʷʯʠʚʘʥʠʝ 

ʯʘʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 

ʥʘ ʩʧʠʥʝ, ʛʦʨʙ. 

 

ʆʪʩʫʪʩʪʚʠʝ ʯʘʩʪʠ ʨʫʢʠ 

(ʧʣʝʯʝʚʦʡ ʩʫʩʪʘʚ, 

ʧʣʝʯʦ, ʣʦʢʪʝʚʦʡ 

ʩʫʩʪʘʚ, ʧʨʝʜʧʣʝʯʴʝ, 

ʢʠʩʪʴ) ʠʣʠ ʥʦʛʠ 

(ʪʘʟʦʙʝʜʨʝʥʥʳʡ 

ʩʫʩʪʘʚ, ʙʝʜʨʦ, 

ʢʦʣʝʥʥʳʡ ʩʫʩʪʘʚ, 

ʛʦʣʝʥʴ, 

ʛʦʣʝʥʦʩʪʦʧʥʳʡ 

ʩʫʩʪʘʚ) 
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ʈʠʩʫʥʦʢ 4. ʈʝʙʝʥʦʢ ʩ ʘʧʧʘʨʘʪʘʤʠ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ ʥʘ ʥʦʛʘʭ. 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʜʝʞʜʳ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʠʟʚʝʩʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʠʣʣʶʟʠʡ [7], ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʟʨʠʪʝʣʴʥʦʤʫ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʧʨʦʧʦʨʮʠʡ ʨʝʙʝʥʢʘ. ʆʥʠ ʧʦʟʚʦʣʷʪ ʣʠʙʦ ʯʘʩʪʠʯʥʦ ʠʟʤʝʥʠʪʴ ʧʨʦʧʦʨʮʠʠ, ʣʠʙʦ 

ʦʪʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʦʪ çʧʨʦʙʣʝʤʥʦʡè ʯʘʩʪʠ ʪʝʣʘ. ʊʝʤ ʩʘʤʳʤ ʦʜʝʞʜʘ ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʟʨʠʪʝʣʴʥʳʭ ʧʨʦʧʦʨʮʠʡ ʠ ʩʦʟʜʘʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʵʪʠ ʠʟʜʝʣʠʷ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʦʜʝʚʘʥʠʝ, ʩʥʷʪʠʝ, 

ʥʦʩʢʘ). ʇʨʠ ʥʦʰʝʥʠʠ ʪʘʢʦʡ ʦʜʝʞʜʳ ʨʝʙʝʥʦʢ ʠ ʦʢʨʫʞʘʶʱʠʝ ʜʦʣʞʥʳ ʠʩʧʳʪʳʚʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʵʩʪʝʪʠʢʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʟʜʝʣʠʡ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʧʨʦʬ. ʅ. ɸ. ʂʦʨʦʙʮʝʚʦʡ ʯʘʩʪʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʦʩʪʶʤʝ 

ʠʣʣʶʟʠʡ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʬʠʛʫʨʳ [8]. 

ʀʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʛʨʫʧʧ ʠʣʣʶʟʠʡ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ: 

1. ʠʣʣʶʟʠʷ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ;  

2. ʠʣʣʶʟʠʷ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ;  

3. ʠʣʣʶʟʠʷ ʠʟʤʝʥʝʥʠʡ ʬʦʨʤʳ;  

4. ʠʣʣʶʟʠʷ ʤʘʩʢʠʨʦʚʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʬʠʛʫʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʣʠʥʠʡ ʚ 

ʢʦʩʪʶʤʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʨʠʪʝʣʴʥʦʡ ʠʣʣʶʟʠʠ, ʪʦ ʝʩʪʴ, ʪʦ, ʯʪʦ ʤʳ ʚʠʜʠʤ, 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʪʦʣʴʢʦ ʢʘʞʝʪʩʷ, ʠ ʨʝʘʣʴʥʦʩʪʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ. 

ɼʣʷ ʢʦʨʨʝʢʮʠʠ ʤʘʣʝʥʴʢʦʛʦ ʨʦʩʪʘ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʠʣʣʶʟʠʶ ʄʶʣʣʝʨʘïʃʘʡʥʝʨʘ 

ʚʘʨʠʘʥʪ ɹ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʟʨʠʪʝʣʴʥʦ ʚʳʪʷʥʫʪʴ ʬʠʛʫʨʫ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʠʣʣʶʟʠʠ, ʭʦʨʦʰʠ 

V-ʦʙʨʘʟʥʳʝ ʚʳʨʝʟʳ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʚʦʨʦʪʥʠʢ, ʫʜʣʠʥʝʥʠʝ ʨʫʢʘʚʘ ʩ ʧʦʤʦʱʴʶ ʦʙʦʨʢʠ ʠ 

ʨʘʩʰʠʨʝʥʠʷ. 

ʉʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʥʠʟʢʠʡ ʨʦʩʪ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ, ʯʣʝʥʝʥʠʷ, 

ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʟʘʩʪʝʞʢʠ (ʠʣʣʶʟʠʷ ʧʝʨʝʦʮʝʥʢʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʣʠʥʠʡ). ʊʘʢʞʝ ʜʣʷ 

ʫʜʣʠʥʝʥʠʷ ʬʠʛʫʨʳ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʘʨʠʘʥʪ ɸ ʠʣʣʶʟʠʠ çʬʠʛʫʨʘ ɹʝʥʫʩʩʠè ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɼʣʷ ʢʦʨʨʝʢʮʠʠ ʬʠʛʫʨʳ ʥʠʟʢʦʛʦ ʨʦʩʪʘ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʜʢʫʶ ʪʦʥʢʫʶ 
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ʧʦʣʦʩʢʫ, ʩʦʛʣʘʩʥʦ ʠʣʣʶʟʠʠ ʫʧʦʜʦʙʣʝʥʠʷ ʐʫʤʘʥʘ. ɼʣʷ ʥʠʟʢʦʛʦ ʨʦʩʪʘ ʥʝʧʨʠʝʤʣʝʤʘ ʰʠʨʦʢʘʷ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʦʣʦʩʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʝʱʝ ʙʦʣʴʰʝ ʧʨʠʟʝʤʣʷʝʪ ʬʠʛʫʨʫ. 

ʏʪʦʙʳ ʛʘʨʤʦʥʠʟʠʨʦʚʘʪʴ ʧʨʦʧʦʨʮʠʠ ʬʠʛʫʨʳ ʩ ʘʧʧʘʨʘʪʘʤʠ ʚʥʝʰʥʝʡ ʬʠʢʩʘʮʠʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʣʣʶʟʠ ʁʟʘʧʦʣʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʜʝʞʜʘ ʩ 

ʜʝʢʦʨʦʤ ʠʣʠ ʨʠʩʫʥʢʦʤ ʚʩʝʛʜʘ ʢʘʞʝʪʩʷ ʥʘʤ ʙʦʣʴʰʝ, ʯʝʤ ʪʘ, ʯʪʦ ʠʤʠ ʥʝ ʟʘʧʦʣʥʝʥʘ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʘʧʧʘʨʘʪʘ ʥʘ ʥʦʛʝ ʥʘʜʦ ʬʠʛʫʨʘ ʩʤʦʪʨʠʪʩʷ ʙʦʣʝʝ ʛʘʨʤʦʥʠʯʥʦ, ʝʩʣʠ ʚʝʨʭʥʷʷ 

ʝʝ ʯʘʩʪʴ ʩ ʧʦʤʦʱʴʶ ʜʝʪʘʣʝʡ, ʜʝʢʦʨʘ, ʨʠʩʫʥʢʘ ʙʫʜʝʪ ʢʘʟʘʪʴʩʷ ʯʫʪʴ ʙʦʣʴʰʝ ð ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʳ ʫʙʝʨʝʤ ʚʠʟʫʘʣʴʥʫʶ ʜʠʩʛʘʨʤʦʥʠʶ (ʥʝʙʦʣʴʰʦʡ ʚʝʨʭ ʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʤʥʳʡ ʥʠʟ), ʠ ʦʙʨʘʟ 

ʙʫʜʝʪ ʙʦʣʝʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ. 

ʀʣʣʶʟʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʣʝʯʝʥʠʷ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʩʦʢʨʳʪʠʷ ʥʝʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʠʡ 

(ʩʢʦʣʠʦʟ, ʢʠʬʦʟ, ʘʤʧʫʪʘʮʠʷ ʠ ʪ. ʧ.) ʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʜʨʫʛʦʡ ʯʘʩʪʠ 

ʬʠʛʫʨʳ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʘʢʩʝʩʩʫʘʨʦʚ, ʷʨʢʦʛʦ ʨʠʩʫʥʢʘ ʠʣʠ ʮʚʝʪʘ, ʜʝʢʦʨʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʜʚʫʤʷ ʢʦʤʧʦʥʝʥʪʘʤʠ: 

ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʝʙʝʥʢʘ, ʫʣʫʯʰʝʥʠʝ ʚʦʩʧʨʠʷʪʠʷ ʨʝʙʝʥʢʘ ʩʦʮʠʫʤʦʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ ʫ ʜʝʪʝʡ ʩ ʆɺɿ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʧʨʦʧʦʨʮʠʡ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʙʘʣʘʥʩʫ ʚ ʚʦʩʧʨʠʷʪʠʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʨʝʙʝʥʢʘ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʪʨʠ ʛʨʫʧʧʳ 

ʥʘʨʫʰʝʥʠʡ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʨʝʙʝʥʢʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʜʠʟʘʡʥʦʤ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʢʩʪʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʠʥʢʣʶʟʠʚʥʦʡ ʦʜʝʞʜʳ 

ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʟʚʝʩʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʠʣʣʶʟʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʟʨʠʪʝʣʴʥʦʤʫ ʚʳʨʘʚʥʠʚʘʥʠʶ ʧʨʦʧʦʨʮʠʡ ʨʝʙʝʥʢʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʦʟʥʘʯʝʥʦ ʨʝʰʝʥʠʝ ʨʷʜʘ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʧʨʦʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʩʪʶʤʘ ʠʟ ʢʨʫʞʝʚ ʠ 

ʢʨʫʞʝʚʦʧʦʜʦʙʥʳʭ ʩʪʨʫʢʪʫʨ. ʄʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʢʨʫʞʝʚ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʚʳʜʝʣʷʶʱʝʡ ʛʣʘʚʝʥʩʪʚʫʶʱʠʝ ʚʠʜʳ ʢʨʫʞʝʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ 

ʧʨʦʤʝʞʫʪʢʘʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ʇʦʥʠʤʘʥʠʝ ʫʩʣʦʚʠʡ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʨʫʞʝʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʦʨʥʘʤʝʥʪʘʣʴʥʳʤ ʨʠʩʫʥʢʦʤ, ʠʩʪʦʨʠʯʝʩʢʠ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩʚʦʝʤʫ 

ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʦʟʜʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʪʦʪʠʧ ʢʨʫʞʝʚʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʩʪʶʤʘ, 

ʩʪʠʣʝʚʦʛʦ ʦʙʨʘʟʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʫʪʝʥʪʠʯʥʦʛʦ 

ʘʜʘʧʪʠʨʦʚʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʨʫʞʝʚʥʳʭ ʦʨʥʘʤʝʥʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ 3D-ʧʝʯʘʪʠ ʠ 

ʧʨʦʛʨʘʤʤ ʧʦ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʶ.  ʅʘ ʙʘʟʝ ʚʳʙʨʘʥʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʪʦʪʠʧʘ ʧʨʦʚʦʜʠʪʩʷ 

ʵʩʢʠʟʠʨʦʚʘʥʠʝ ʠʥʪʝʨʝʩʫʶʱʝʡ ʦʙʣʘʩʪʠ ʢʦʩʪʶʤʘ ʩ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʦʣʦʪʥʘ ʧʦ 

ʬʘʢʪʠʯʝʩʢʠʤ ʟʘʤʝʨʘʤ ʵʣʝʤʝʥʪʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʧʦʜʦʙʠʷ, ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ 1:1. ʄʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʘʷ ʢʦʧʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʪʦʪʠʧʘ 

ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ 3D-ʧʨʦʛʨʘʤʤ ʪʨʘʥʩʣʝʪʠʨʫʝʪʩʷ ʠʟ ʧʣʦʩʢʦʛʦ 

ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʘʨʪʝʬʘʢʪʘ ʚʝʣʠʢʦʛʦ ʭʫʜʦʞʥʠʢʘ ʚ ʨʝʘʣʴʥʳʡ ʩʪʠʣʠʟʦʚʘʥʥʳʡ 3D-ʦʙʲʝʢʪ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʪʘʢʠʭ ʤʦʜʫʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʨʘʪʴ ʧʦʣʥʦʮʝʥʥʳʡ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʩʪʶʤ ʠʣʠ ʬʫʪʫʨʠʩʪʠʯʥʳʡ ʩʪʠʣʝʚʦʡ ʦʙʨʘʟ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʦʚʦʜʠʪʩʷ ʨʝʪʨʘʥʩʣʷʮʠʷ ʨʘʧʧʦʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦʨʦʪʥʠʢʦʚ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʢʦʩʪʶʤʘ. 

ɺ ʊʘʙʣʠʮʝ ʧʦʢʘʟʘʥʳ ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʦʪʦʪʠʧʦʚ 3D-ʤʦʜʫʣʝʡ ʚ 

ʧʨʦʛʨʘʤʤʘʭ Adobe Photoshop ʠ Autodesk 3ds Max. ʀʟ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʤʦʜʫʣʝʡ ʧʦ 

ʘʚʪʦʨʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʠ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʢʦʩʪʶʤʘ ʚ ʩʪʠʣʝ ʬʫʪʫʨʠʟʤ. 

ʂʦʥʝʯʥʳʝ ʤʦʜʝʣʠ ʚ ʨʷʜʫ ʮʝʧʦʯʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʩʪʶʤʘ ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʥʦʝ ʦʪʣʠʯʠʝ ʧʦ 

ʩʪʠʣʶ ʠ ʥʘʟʥʘʯʝʥʠʶ ʢʦʩʪʶʤʘ ʦʪ ʧʨʷʤʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʦʪʦʪʠʧʦʚ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ 
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ʘʙʩʦʣʶʪʥʫʶ ʘʜʘʧʪʠʚʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʨʫʞʝʚʘ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʢʦʩʪʶʤʘ. 
 

Abstract. In this article, it is shown the solution of a range of important issues that are 

necessary for working out of the modern digital stages of a lace costume and laceïlike structures. 

The most complete study of the historicalïcultural heritage of lace is a prerequisite for 

the construction of a classification matrix that highlights the dominant types of lace in certain time 

intervals in different countries. Understanding the conditions of traditional design of a lace element 

with an ornamental pattern, historically natural to its time, allows recreating a certain prototype of 

a lace element, lace costume, lace style image. The classification matrix provides the possibility of 

authentic adaptation of historical lace ornaments using the 3D printing method and 3D modelling 

programs. On the basis of selected historical prototype sketching of the interested area of a costume 

is carried out from the historical art canvas according to the actual measurements of the elements 

and the mathematical law of similarity, with a subsequent 1:1 scaling. The copy of maximum 

possible similarity of the historical prototype with the use of special 3D-programs is transleted from 

the flat intangible artifact of the great artist into a real stylized 3D-object. Through such modular 

elements, it is possible to assemble a full-value historical costume or a futuristic style image. In this 

research is carried out retransmission of the rapport elements of womenôs and menôs costume 

collars. The table shows the key steps in the development of historical prototypes of 3D modules in 

Adobe Photoshop and Autodesk 3ds Max programs. From the designed modules according to 

the authorôs principle, models of womenôs and menôs costume in the style of futurism have been 

developed. The final models in the costume design chain show a complete difference in costume 

style and purpose from direct historical prototypes, which proves the absolute adaptive ability of 

lace to the changing conditions of the existence of the costume. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʫʞʝʚʦ, ʚʠʜʳ ʢʨʫʞʝʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʨʫʞʝʚ, ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʧʨʦʪʦʪʠʧ, 3D-ʧʝʯʘʪʴ ʢʨʫʞʝʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ ʢʨʫʞʝʚ, ʤʦʜʫʣʴʥʘʷ ʤʝʪʦʜʠʢʘ. 
 

Keywords: lace, types of lace, lace classification, historical prototype, 3D printing of lace 

elements, lace prototyping, modular technique. 
 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʦʩʚʦʝʥʠʝ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʩʪʶʤʘ, ʫʩʢʦʨʷʶʱʝʛʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʙʘʟʠʩʥʳʝ  

ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʢʦʩʪʶʤʦʚ ʠʟ ʢʨʫʞʝʚ, ʢʨʫʞʝʚʥʳʭ ʧʦʣʦʪʝʥ ʠ ʢʨʫʞʝʚʦʧʦʜʦʙʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʘʪʨʠʮʳ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʘ ʢʦʩʪʶʤʘ ʠʟ 

ʢʨʫʞʝʚʦʧʦʜʦʙʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʘʚʠʣʴʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʛʘʨʤʦʥʠʠ ʠ ʵʩʪʝʪʠʢʠ, 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʩʥʦʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʢʨʫʞʝʚʦʧʣʝʪʝʥʠʷ.  
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʠʩʪʝʤʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʠʟʘʡʥʘ: 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʚʠʟʫʘʣʴʥʦ-ʛʨʘʬʠʯʝʩʢʠʡ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʠʩʪʦʨʠʯʝʩʢʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʥʳʭ 3D-ʧʝʯʘʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʠʪʩʷ: 

1) ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʝʦʨʝʪʠʢʦ-ʚʠʟʫʘʣʴʥʦʡ ʙʘʟʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʨʫʞʝʚ ʩ VII ʧʦ 

ʍʍI ʚʝʢ; 

2) ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʛʣʘʚʥʦʛʦ ʚʠʜʦʚʦʛʦ ʦʨʠʝʥʪʠʨʘ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʨʫʞʝʚʘ; 
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3) ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʨʘʩʯʝʪʦʚ ʢʨʫʞʝʚʘ ʩ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʦʣʦʪʝʥ ʧʦ ʟʘʢʦʥʫ 

ʧʦʜʦʙʠʷ 1:1; 

4) ʧʝʨʝʚʦʜ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʦʪʦʪʠʧʦʚ ʢʨʫʞʝʚ ʚ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 3D-

ʧʝʯʘʪʠ.  

ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʨʫʞʝʚ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʨʘʟʨʦʟʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʨʫʞʝʚʘʭ ʠ ʪʝʭʥʦʣʦʛʠʠ ʢʨʫʞʝʚʦʧʣʝʪʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ 

ʬʘʩʝʪʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʪʘʚʠʪʴ ʢʦʜʠʨʦʚʢʠ ʢʨʫʞʝʚ ʩʦʛʣʘʩʥʦ ʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ, ʚʨʝʤʝʥʥʦʤʫ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ 

ʤʘʪʨʠʮʳ ʢʨʫʞʝʚʦʧʣʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʨʫʞʝʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʜʚʝʨʛʥʫʪʴ 3D-ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʅʝʤʝʮʢʠʡ ʠʩʢʫʩʩʪʚʦʚʝʜ ɸʣʴʬʨʝʜ ʍʝʥʥʝʙʝʨʛ ʚʳʜʝʣʷʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ ʧʦ 

ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʨʫʞʝʚʘ ð ʦʨʥʘʤʝʥʪ, ʩʪʨʫʢʪʫʨʘ ʠ ʪʝʭʥʠʢʘ 

(ʚʢʣʶʯʠʪʝʣʴʥʦ ʩʳʨʴʝ ʠʣʠ ʤʘʪʝʨʠʘʣ). ʊʝʭʥʦʣʦʛ ʠ ʠʩʢʫʩʩʪʚʦʚʝʜ ʌʨʠʜʨʠʭ ʐʝʥʝʨ (ɻʝʨʤʘʥʠʷ) 

ʚʳʜʝʣʷʝʪ ʩʳʨʴʝ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʯʝʪʚʝʨʪʳʡ ʬʘʢʪʦʨ [1]. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʯʝʪʳʨʝʭ ʬʘʢʪʦʨʦʚ 

ʚʟʘʠʤʦʩʚʷʟʘʥ ʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʩʪʦʨʠʠ ʩʪʘʥʦʚʠʪʩʷ ʪʦ ʤʝʥʝʝ, ʪʦ ʙʦʣʝʝ ʚʘʞʥʳʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʠʟʤʝʥʷʝʪʩʷ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʢʨʫʞʝʚʘ. 

ʇʦ ʐʝʥʝʨʫ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʙʘʟʠʩʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʥʥʦʡ 

ʦʨʥʘʤʝʥʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʨʫʞʝʚʘ ʟʘʚʠʩʠʪ ʦʪ 

ʚʳʙʨʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʀʩʭʦʜʷ ʠʟ ʢʘʪʝʛʦʨʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ,  ʢʨʫʞʝʚʘ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ 

ʥʘ: ʠʛʦʣʴʥʦʝ (ʰʠʪʦʝ ʢʨʫʞʝʚʦ), ʢʦʢʣʶʰʝʯʥʦʝ, ʢʨʫʞʝʚʦ ʚʷʟʘʥʦʝ ʢʨʶʯʢʦʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

ʢʨʫʞʝʚʦ, ʤʘʰʠʥʥʦʝ ʢʨʫʞʝʚʦ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʢʨʫʞʝʚʦʧʣʝʪʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʘʥʳ 

ʦʧʠʩʘʥʳ ʚ ʧʘʨʘʛʨʘʬʝ 1.1. ʅʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ [1ï8] 

ʩʦʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʊʘʙʣʠʮʘ 1, ʦʪʨʘʞʘʶʱʘʷ ʚʩʝ ʚʠʜʳ, ʧʦʜʚʠʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʢʨʫʞʝʚʦʧʣʝʪʝʥʠʷ ʦʪ ʩʝʜʴʤʦʛʦ ʜʦ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʛʦ ʚʝʢʘ. 
 

ʊʘʙʣʠʮʘ 1.  

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ɺʀɼʆɺ ʂʈʋɾɽɺ ʇʆ ʊɽʍʅʆʃʆɻʀʀ ʀɿɻʆʊʆɺʃɽʅʀʗ,  

ɺʈɽʄɽʅʅʆʄʋ ʀ ʊɽʈʈʀʊʆʈʀɸʃʔʅʆʄʋ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʖ 

 

ʊʝʭʥʦʣʦ
ʛʠʷ 

ʠʟʛʦʪʦʚ
ʣʝʥʠʷ 

ɺʠʜʳ ʢʨʫʞʝʚ  

ʅʦʚʳʝ ʧʦʜʚʠʜʳ 

ʢʨʫʞʝʚ 

 

ʄʝʩʪʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

 

ɺʨʝʤʝʥʥʦʡ 

ʧʝʨʠʦʜ 
 ʇʦ ʥʘʟʚʘʥʠʶ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ 

ʋ
ʟ
ʝ
ʣ
ʢ
ʦ
ʚ
ʦ
ʝ
 

ʧ
ʣ
ʝ
ʪ
ʝ
ʥ
ʠ
ʝ

 

ʏʞʫʥʛʦʮʟʝ   ʂʠʪʘʡ VII ʚ. 

ʄʘʢʨʘʤʝ   ʄʠʢʨʦʤʘʢʨʘʤʝ  ɹʣʠʞʥʠʡ ʚʦʩʪʦʢ / 

ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ 

ʅʝ ʫʩʪʘʥʦʚʣʝʥʦ 

/ XXI ʚ. 

ʐʥʫʨʢʦʚʦʝ 

ʧʣʝʪʝʥʠʝ 

(Plaited lace) 

  

ɻʝʥʫʷ XVII ʚ. 
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ʭ

 
 ɹʨʶʛʛʩʢʠʝ ʢ. ɹʨʶʛʛʩʢʦʝ ʢ. 

ʢʨʶʯʢʦʤ 
ɹʝʣʴʛʠʷ  

XVI ʚ. / XX ʚ. 

 

 ʌʣʘʤʘʥʜʩʢʠʝ ʢ. 

(ʈʦint de Flanders, 

ʙʨʘʙʘʥʪʩʢʠʝ ʢ.) 

  
ʢʦʥ. XVI ʚ. ð 

ʥʘʯ. XVII ʚ. 

 ʄʝʭʝʣʴʥʩʢʦʝ ʢ. 

(ʤʘʣʠʥ) 

  
XVII ïXVIII ʚʚ. 

 ʍʦʥʠʪʦʥ  ɸʥʛʣʠʷ  XVII ʚ. 

 ʄʠʣʘʥʩʢʠʝ ʢʨʫʞʝʚʘ 

(ʈʦint de Milan) 

 
ʀʪʘʣʠʷ ʩʝʨ. XVII ʚ. 

  ɿʦʣʦʪʦ-

ʩʝʨʝʙʨʷʥʦʝ ʢ. 

(ʟʦʣʦʪʦʝ ʢ., 

ʩʝʨʝʙʨʷʥʦʝ ʢ., 

ʟʦʣʦʪʦ-

ʩʝʨʝʙʨʷʥʦʝ ʢ.) 

ɻʦʣʣʘʥʜʠʷ / 

ʈʦʩʩʠʷ 

XVIïXVIII ʚʚ. 

 ɺʦʣʦʛʦʜʩʢʠʝ ʢ. 

(ɺʦʣʦʛʦʜʩʢʘʷ ʛʫʙ.) 

  

ʈʦʩʩʠʷ 
XVIïXVII ʚʚ. 

 ɹʝʣʝʚʩʢʠʝ ʢ., 

ʦʜʦʝʚʩʢʠʝ ʢ. 

(ʊʫʣʴʩʢʘʷ ʛʫʙ.) 

  

XVII ʚ. 

 ʄʦʩʢʦʚʩʢʠʝ ʢ. 

(ʄʦʩʢʦʚʩʢʘʷ ʛʫʙ.) 

  ʚʪʦʨ. ʧʦʣ. XVII 

ʚ. 

 ʈʷʟʘʥʩʢʠʝ ʢ., 

ʤʠʭʘʡʣʦʚʩʢʠʝ 

ʮʚʝʪʥʳʝ ʢ., 

ʩʢʦʧʠʥʩʢʠʝ ʧʘʨʥʳʝ 

ʢ. 

(ʈʷʟʘʥʩʢʘʷ ʛʫʙ.) 

  

ʢʦʥ. XVII ʚ. 

 ɽʣʝʮʢʦʝ ʢ. (çʨʫʩʩʢʠʡ 

ʚʘʣʘʥʩʴʝʥè), 

ʤʮʝʥʩʢʦʝ ʢ., 

ʦʨʣʦʚʩʢʦʝ ʢ. 

(ʆʨʣʦʚʩʢʘʷ ʛʫʙ.)  

  

XVIII ʚ. 

 ʊʦʨʞʦʢʩʢʦʝ ʢ., 

ʢʘʣʷʟʠʥʩʢʦʝ ʢ. 

(ʊʚʝʨʩʢʘʷ ʛʫʙ.) 

 

 ʗʨʦʩʣʘʚʩʢʠʝ ʢ. 

(ʗʨʦʩʣʘʚʩʢʘʷ ʛʫʙ.) 

 

 ʂʠʨʠʰʩʢʠʝ 

(ʟʘʭʦʞʩʢʠʝ) ʢ. 

(ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʫʙ.)  

 

 ʂʫʢʘʨʩʢʦʝ ʢ., 

ʢʠʨʦʚʩʢʦʝ ʢ. 

(ɺʷʪʩʢʠʝ ʢ.) 

  

ʥʘʯ. XVIII ʚ. 

 ʉʦʣʠʛʘʣʠʮʢʠʝ ʢ. 

(ʂʦʩʪʨʦʤʩʢʘʷ ʛʫʙ.) 

  

ʢʦʥ. XVIII ʚ. 

  ɹʘʣʘʭʥʠʥʩʢʠʝ ʢ. 

(ʅʠʞʝʛʦʨʦʜʩʢʘʷ 
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ʛʫʙ.) 

Point de rose   ʀʪʘʣʠʷ 

XVIII ʚ. 

 
 ɺʘʣʘʥʩʴʝʥ  

ʌʨʘʥʮʠʷ  
ɸʛʨʘʤʘʥʪ   

 ʂʣʶʥʠ ʅʦʪʪʠʥʛʝʤʩʢʦʝ ʌʨʘʥʮʠʷ / ɸʥʛʣʠʷ  

XIX ʚ. 

ʊʦʨʰʦʥ 

(ʂʨʝʩʪʴʷʥ-

ʩʢʦʝ) 

  ɸʥʛʣʠʷ; ʉʝʚʝʨʥʘʷ 

ɽʚʨʦʧʘ; 

ʉʢʘʥʜʠʥʘʚʩʢʠʝ 

ʩʪʨʘʥʳ 

 ʄʘʣʴʪʝʩ  ʄʘʣʴʪʘ 

ʇ
ʣ
ʝ
ʪ
ʝ
ʥ
ʦ
ʝ

 

ʃʝʥʪʦʯʥʦʝ ʢ. 

(ʩʮʝʧʥʦʝ 

ʣʠʥʝʡʥʦʝ 

(ʧʦʣʦʩʥʦʝ)) 

ɹʘʪʪʝʥʙʝʨʛʩʢʦʝ ʢ. 

(çʨʝʥʝʩʩʘʥʩè, point-

lase) 

 ɻʝʨʤʘʥʠʷ  

ʌʨʠʚʦʣʠʪʝ 

(ʩʮʝʧʥʦʝ 

ʯʝʣʥʦʯʥʦʝ ʢ.) 

 ɸʥʢʘʨʩ ɽʚʨʦʧʘ  
XVIII ʚ. / XXI 

ʚ.  

ʐ
ʠ
ʪ
ʦ
ʝ
 
ʠ
ʛ
ʣ
ʦ
ʡ

 

  ʊʫʨʝʮʢʦʝ ʢ. (ʆʡʷ, 

ʆʷ) 

ɹʝʙʠʣʣʘ ʊʫʨʮʠʷ/ɻʨʝʮʠʷ  VIII ʚ. ʧʦ XXI  / 

XII ʚ. 

 ɺʝʥʝʮʠʘʥʩʢʠʝ ʢ. 

(ʈʦint de Venice; 

ʰʠʪʳʡ ʛʠʧʶʨ) 

ʀʨʣʘʥʜʩʢʦʝ  ʢ. 

ʢʨʶʯʢʦʤ 

 

ʀʪʘʣʠʷ  XVïXVI ʚʚ.  

ʈʝʪʠʯʝʣʣʘ   ʢʦʥ. XV ʚ. 

 ɺʘʣʘʥʩʴʝʥ  
XVII ʚ. 

 ɹʝʥʰ   

ɹʝʣʴʛʠʷ  

 
 ɹʨʶʩʩʝʣʴʩʢʠʝ  ʢ. 

(ʈʦint d'Angleter 

(ʘʥʛʣʝʪʝʨ)) 

 
ʢʦʥ. XVII ʚ. ð 

ʥʘʯ. XVIII ʚ. 

ɼʶʰʝʩʩ 

(ʨʘʟʥʦʚʠʜʥʦʩ

ʪʴ ʘʥʛʣʝʪʪʝʨ) 

  

XIX ʚ. 

 ʌʨʘʥʮʫʟʩʢʠʝ ʢ. 

(ʈʦint de France) 

 

  

ʌʨʘʥʮʠʷ  XVII ʚ. 

 ɸʨʞʘʥʪʘʥ  

XVIII ʚ.  ɸʣʘʥʩʦʥ  

ɹʣʦʥʜʳ   

  ʐʘʥʪʠʣʴʠ  ʢʦʥ. XVIII ʚ. 

ʍʝʜʝʙʦ    ɼʘʥʠʷ, ɻʦʣʣʘʥʜʠʷ  XVII ʚ. ʧʦ XIX 

ʚ. 

 ʊʝʥʝʨʠʬʝ ʉʦʣʥʝʯʥʦʝ 

(çʩʦʣʴè), ʅʘʥʜʫʪʠ  

ʀʩʧʘʥʠʷ / 

ɹʨʘʟʠʣʠʷ / 

ʇʘʨʘʛʚʘʡ 

XVIïXVII ʚʚ. 
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ɺ
ʳ
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ʪ
ʦ
ʝ

 
ʌʠʣʝ (ʬʠʣʝï

ʛʠʧʶʨ, 

ʚʳʰʠʚʢʘ ʧʦ 

ʩʝʪʢʝ)  

 ʌʠʣʝʡʥʦʝ ʢ.  ʇʝʨʩʠʷ, ʀʪʘʣʠʷ / 

ʥʝ ʫʩʪʘʥʦʚʣʝʥ XIIïXIV ʚʚ. / 

XX ʚ. 

ɸʞʫʨʥʦʝ 

ʰʠʪʴʝ 

  ʀʪʘʣʠʷ  

ʩʝʨ. XV ʚ. ʇʨʦʨʝʟʥʦʝ 

ʰʠʪʴʝ 

(ʨʝʪʠʯʝʣʣʘ, 

ʨʠʰʝʣʴʝ) 

  

ʂʨʶʠʣ    ɸʥʛʣʠʷ XV ʚ. 

ɻʦʙʝʣʝʥʦʚʳʡ 

ʰʦʚ 

  ʌʨʘʥʮʠʷ  

XVII ʚ. 

ʗʢʦʙʠʥʩʢʘʷ    ɸʥʛʣʠʷ  

 ɸʥʛʣʠʡʩʢʦʝ ʰʠʪʴʝ 

(ʨʝʥʝʩʩʘʥʩ) 

  
XVIII ʚ. 

ʈʠʰʝʣʴʝ    ʌʨʘʥʮʠʷ  ʧʝʨ. ʧʦʣ.  

XVII ʚ. 

ʄʝʨʝʞʢʘ    ʈʦʩʩʠʷ  XIII ʚ. 

 ʂʘʜʦʤʩʢʠʡ ʚʝʥʠʟ  ʈʦʩʩʠʷ ʢʘʜʦʤ ʢʦʥ. XIX ʚ. 

 ʂʨʝʩʪʝʮʢʘʷ ʩʪʨʦʯʢʘ  ʂʨʝʩʪʮʳ 

ʥʦʚʛʦʨʦʜ ʦʙʣ 
ʩʝʨ. XIX ʚ. 

 ɻʦʨʴʢʦʚʩʢʠʝ ʛʠʧʶʨʳ   ʢʦʥ. XIX ʚ. 

ʊʘʤʙʫʨʥʳʡ 

ʰʦʚ ʠʛʣʦʡ 

   

ʈʦʩʩʠʷ 
ʢʦʥ. XVIII ʚ. 

ʊʘʤʙʫʨʥʳʡ 

ʰʦʚ ʢʨʶʯʢʦʤ 

  

ʍʘʨʜʘʥʛʝʨ    ʅʦʨʚʝʛʠʷ  XVII ʚ. 

 ɼʨʝʟʜʝʥʩʢʦʝ ʢ. 

(ʚʳʰʠʚʢʘ çʢʦʣʴʙʝʨè) 

 ɻʝʨʤʘʥʠʷ  
XVIII ʚ. 

 ʃʠʤʝʨʠʢʩʢʦʝ ʢ.  ʀʨʣʘʥʜʠʷ  XIX ʚ. 

ʌʠʣʠʛʨʘʥʥʦʝ 

ʢ. 

  ʀʩʧʘʥʠʷ  
XVII ʚ.  

ɺ
ʷ
ʟ
ʘ
ʥ
ʦ
ʝ
 
ʢ
ʨ
ʶ
ʯ
ʢ
ʦ
ʤ

 

ɸʞʫʨʥʦʝ 

ʧʨʦʩʪʦʝ 

(ʧʨʷʤʦʝ, ʧʦ 

ʢʨʫʛʫ) 

ʅʝʤʝʮʢʦʝ   ɻʦʣʣʘʥʜʠʷ  

ʥʘʯ. XIX ʚ.  

ʌʠʣʝʡʥʦʝ ʢ.    ʅʝ ʫʩʪʘʥʦʚʣʝʥ 

XX ʚ. 

 

ʅʘ ʦʩʥʦʚʝ 

ʪʝʩʴʤʳ 

(ʪʝʩʝʤʦʯʥʦʝ 

ʢ.) 

ɹʨʶʛʛʩʢʠʝ ʢ. 

(ʙʨʶʛʛʩʢʘʷ ʪʝʩʴʤʘ) 

 ɹʝʣʴʛʠʷ  

 ʂʦʥʷʢʫʚʩʢʠʝ ʢ.  ʇʦʣʴʰʘ  ʢʦʥ. XIX ʚ. 

 ʈʫʤʳʥʩʢʦʝ  ʈʫʤʳʥʠʷ  ʩʝʨ. XX ʚ. 
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ʰʥʫʨʢʦʚʦʝ ʢ. 

(çʰʥʫʨ-ʛʫʩʝʥʠʯʢʘè) 

 ʀʨʣʘʥʜʩʢʠʝ ʢ. 

(ʠʨʣʘʥʜʩʢʠʡ ʛʠʧʶʨ) 

ʌʨʠʬʦʨʤ 

ʘʞʫʨʥʳʡ 

ʀʨʣʘʥʜʠʷ  ʩʝʨ. XIX ʚ. / 

XX ʚ. 

ʅʘ 

ʩʧʝʮʠʘʣʴʥʦʡ 

ʚʠʣʢʝ  

ʇʝʨʫʘʥʩʢʦʝ ʚʷʟʘʥʠʝ 

çʙʨʫʤʩʪʠʢè 

 ʇʝʨʫ  

ʅʝ ʫʩʪʘʥʦʚʣʝʥ 

ʅʘ ʧʣʘʥʢʝ 

 

  ʅʝ ʫʩʪʘʥʦʚʣʝʥ 
ʅʝ ʫʩʪʘʥʦʚʣʝʥ 

ʄ
ʘ
ʰ
ʠ
ʥ
ʥ
ʦ
ʝ

 

ɺʳʰʠʚʢʘ  

(ʨʠʰʝʣʴʝ, 

ʰʠʪʴʝ)   

   

ɸʥʛʣʠʷ  

ʥʘʯ. XIX ʚ. 

 ʂʘʤʙʨʝ ʢ. ʰʘʥʪʠʣʴʠ  ʌʨʘʥʮʠʷ 

 ʊʶʣʴ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ    

6-ʛʨʘʥʥʳʤ ʬʦʥʦʤ 

(ʩʝʪʢʘ ʪʠʧʘ çʤʘʣʠʥè) 

 

 ʊʶʣʴ ʩ ʬʦʥʦʤ 

çʢʘʨʝè (ʩʝʪʢʘ ʪʠʧʘ 

çʚʘʣʘʥʩʴʝʥè) 

 

 ʊʶʣʴ çʙʨʶʩʩʝʣʴè 

(çʠʣʣʶʟʠʦʥè) 

 

 ʊʶʣʴ ʩ ʚʳʰʠʚʢʦʡ   

 ʊʶʣʴ ʩ ʤʫʰʢʘʤʠ  

 ɺʘʣʘʥʩʴʝʥ 

(ʠʤʠʪʘʮʠʷ)  

  

 ʅʦʪʪʠʥʛʝʤ ʢ. 

(ʠʤʠʪʘʮʠʷ ʬʠʣʝ-

ʛʠʧʶʨʘ) 

 ɸʥʛʣʠʷ  

ɻʠʧʶʨ 

(ʠʤʠʪʘʮʠʷ) 

  ʌʨʘʥʮʠʷ  

 

 ʄʘʣʠʥ (ʠʤʠʪʘʮʠʷ) 

 ɼʶʰʝʩʩ (ʠʤʠʪʘʮʠʷ) 

ɹʣʦʥʜ 

(ʠʤʠʪʘʮʠʷ) 

 

ʄʦʭʝʨʦʚʦʝ ʢ. 

Dentelle Lama 

(ʠʤʠʪʘʮʠʷ 

ʰʘʥʪʠʣʴʠ) 

 

ɺʷʟʘʥʦʝ  

ʘʞʫʨʥʦʝ 

ʧʦʣʦʪʥʦ 

 

ʍʠʤʠʯʝʩʢʠʝ 

ʢ. 

ʐʠʬʬʣʠ  ʐʚʝʡʮʘʨʠʷ 

 
ʐʧʘʭʪʝʣʴ; 

ʠʤʠʪʘʮʠʷ: ʰʘʥʪʠʣʴʠ, 

ʘʣʘʥʩʦʥ,  

ʢʣʶʥʠ, ʛʠʧʶʨ,  

ʬʠʣʝʡʥʦʝ ʢ., 
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ʨʝʪʠʯʝʣʣʘ 

 ʂʣʶʥʠ, ʪʦʨʰʦʥ 

(ʠʤʠʪʘʮʠʷ ʧʣʝʪʝʥʳʭ 

ʢʨʫʞʝʚ) 

 ɻʝʨʤʘʥʠʷ  

 

ʅʘ ʦʩʥʦʚʝ ʊʘʙʣʠʮʳ 1 ʦʪʨʘʞʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʢʨʫʞʝʚʦʧʣʝʪʝʥʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʚʠʜʘʤ. ɺ ʧʨʦʮʝʩʩʝ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʧʦʜʚʠʜʳ: ʦʪ ʫʟʝʣʢʦʚʦʛʦ 

ʧʣʝʪʝʥʠʷ çʤʘʢʨʘʤʝè ʚʳʜʝʣʷʝʪʩʷ çʤʠʢʨʦʤʘʢʨʘʤʝè, ʩʦʟʜʘʚʘʝʤʦʝ ʠʟ ʦʯʝʥʴ ʪʦʥʢʠʭ ʥʠʪʝʡ; ʦʪ 

çʙʨʶʛʛʩʢʦʛʦ ʢʦʢʣʶʰʝʯʥʦʛʦ ʢʨʫʞʝʚʘè ʨʘʟʚʠʚʘʝʪʩʷ çʙʨʶʛʛʩʢʦʝ ʢʨʫʞʝʚʦè, ʚʳʧʦʣʥʝʥʥʦʝ ʧʨʠ 

ʧʦʤʦʱʠ ʚʷʟʘʣʴʥʦʛʦ ʢʨʶʯʢʘ; ʦʪ ʢʦʢʣʶʰʝʯʥʳʭ ʬʨʘʥʮʫʟʩʢʠʭ ʢʨʫʞʝʚ çʢʣʶʥʠè ð ʘʥʛʣʠʡʩʢʦʝ 

çʥʦʪʪʠʥʛʝʤʩʢʦʝè ʢʨʫʞʝʚʦ; ʪʫʨʝʮʢʦʝ ʰʠʪʦʝ ʢʨʫʞʝʚʦ çʦʡè̫ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʝ 

çʙʝʙʠʣʣʘè; hʠʪʦʝ ʠʛʦʣʴʥʦʝ ʢʨʫʞʝʚʦ çʪʝʥʝʨʠʬʝè ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʙʨʘʟʠʣʴʩʢʦʝ ʢʨʫʞʝʚʦ 

çʩʦʣʴè, ʠʤʝʶʱʝʝ ʚ ʦʩʥʦʚʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʢʨʫʛ (ʩʦʣʥʮʝ); ʚʝʥʝʮʠʘʥʩʢʦʝ 

ʰʠʪʦʝ ʢʨʫʞʝʚʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʷʟʘʣʴʥʦʛʦ ʢʨʶʯʢʘ ʠ ʧʦʣʫʯʘʝʪ ʥʘʟʚʘʥʠʝ 

çʠʨʣʘʥʜʩʢʠʡ ʛʠʧʶʨè; ʦʪ çʠʨʣʘʥʜʩʢʦʛʦ ʛʠʧʶʨʘè ʙʝʨʝʪ ʥʘʯʘʣʦ ʩʦʚʨʝʤʝʥʥʳʡ çʘʞʫʨʥʳʡ 

ʬʨʠʬʦʨʤè, ʛʜʝ ʩʚʦʙʦʜʥʦ ʩʦʝʜʠʥʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʬʘʥʪʘʟʠʡʥʳʭ ʬʦʨʤ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ ʠ 

ʦʪʪʝʥʢʦʚ. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʦʪʨʘʞʘʶʱʘʷ ʤʘʪʝʨʠʘʣʴʥʳʡ ʩʦʩʪʘʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʢʨʫʞʝʚʥʦʛʦ ʧʦʣʦʪʥʘ. ʉʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʡ ʦʩʥʦʚʦʡ ʢʨʫʞʝʚʘ ʷʚʣʷʶʪʩʷ ʥʠʪʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʜʣʷ ʧʣʝʪʝʥʠʷ ʢʨʫʞʝʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʥʯʘʡʰʠʝ ʣʴʥʷʥʳʝ ʥʠʪʠ ʠʟ ɹʨʘʙʘʥʪʘ 

(ʌʣʘʥʜʨʠʷ, ʥʳʥʝ ɹʝʣʴʛʠʷ). ʀʟ ʰʝʣʢʦʚʳʭ ʥʠʪʝʡ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʧʣʝʣʠ ʠʩʧʘʥʩʢʠʝ ʢʨʫʞʝʚʥʳʝ 

ʥʘʢʠʜʢʠ ʠ ʰʘʣʠ. ʄʝʪʘʣʣʠʯʝʩʢʦʝ ʢʨʫʞʝʚʦ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʦʩʩʠʠ XVII 

ʚʝʢʘ. ʆʩʥʦʚʫ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʥʠʪʠ ʩʦʩʪʘʚʣʷʣ ʣʝʥ ʠʣʠ ʰʝʣʢ, ʢʦʪʦʨʳʡ ʦʧʣʝʪʘʣʩʷ 

ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʡ ʪʦʥʢʦʡ ʬʦʣʴʛʦʡ. ʍʣʦʧʢʦʚʳʝ ʢʨʫʞʝʚʘ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʢʨʝʩʪʴʷʥʝ ʜʣʷ 

ʵʩʪʝʪʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʞʠʣʦʛʦ ʙʳʪʘ. 
 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʨʫʞʝʚ. 

 

ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʦʨʥʘʤʝʥʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʨʫʞʝʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʢʦʥʩʢʠʡ ʚʦʣʦʩ, ʰʝʨʩʪʴ ʠ ʪʦʥʢʠʝ ʙʫʤʘʞʥʳʝ 

ʥʠʪʠ ʚʧʣʝʪʘʣʠʩʴ ʚ ʩʪʨʫʢʪʫʨʫ ʢʨʫʞʝʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʣʝʪʝʥʠʝʤ ʦʨʥʘʤʝʥʪʘ, ʩʦʟʜʘʚʘʷ 

ʦʙʲʝʤʥʳʡ ʨʝʣʴʝʬ ʥʘ ʧʣʦʩʢʦʩʪʠ ʢʨʫʞʝʚʘ [2]; ʙʠʩʝʨ ʜʦʙʘʚʣʷʣ ʢʨʫʞʝʚʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠʟʷʱʥʦʛʦ 

ʤʝʨʮʘʥʠʷ, ʭʘʦʪʠʯʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ, ʧʦʜʯʝʨʢʠʚʘʣ ʢʨʘʩʦʪʫ ʢʨʫʞʝʚʥʦʛʦ 

ʫʟʦʨʘ.  

ʄʘʪʝʨʠʘʣʴʥʘʷ ʦʩʥʦʚʘ ʢʨʫʞʝʚ 

 

ʉʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʘʷ 

 

ʈʝʣʴʝʬʦʦʙʨʘʟʫʶʱʘʷ 

 

ʅʠʪɹ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

 

ʍʣʦʧʦʢ ʐʝʣʢ ʃʝʥ ʄʝʪʘʣʣ ʂʦʥʩʢʠʡ ʚʦʣʦʩ ɹʠʩʝʨ ɹʫʤʘʛʘ ʐʝʨʩʪʴ 
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ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʢʨʫʞʝʚ ʟʘ ʚʨʝʤʝʥʥʦʡ 

ʧʝʨʠʦʜ ʨʘʚʥʳʡ ʜʝʚʷʪʠ ʚʝʢʘʤ. ɺ ʊʘʙʣʠʮʝ 1 ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ 

ʩʝʤʠʜʝʩʷʪʠ ʩʝʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʨʫʞʝʚ. ʂʘʞʜʳʡ ʚʠʜ ʢʨʫʞʝʚʘ ʷʚʣʷʝʪʩʷ ʩʪʠʣʠʟʘʮʠʝʡ 

ʠʪʘʣʴʷʥʩʢʠʭ ʠʛʦʣʴʥʳʭ ʢʨʫʞʝʚ çʨʝʪʠʯʝʣʣʘè, ʚ ʢʦʪʦʨʳʡ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠ ʩʠʤʚʦʣʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʘʥʳ. ʅʘʙʣʶʜʘʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʥʘʠʤʝʥʦʚʘʥʠʡ ʢʨʫʞʝʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʚʘʥʠʷʤʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʘʥʥʳʭ ʢʨʫʞʝʚ. ɺ 

ʦʨʥʘʤʝʥʪʠʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʬʣʦʨʘʣʴʥʳʝ ʤʦʪʠʚʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʡʪʨʘʣʴʥʦʩʪʴʶ ʠ 

ʦʨʛʘʥʠʯʥʦʩʪʴʶ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ. ʉʭʝʤʘ ʥʘ ʈʠʩʫʥʢʝ 1 ʦʪʨʘʞʘʝʪ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʠʜʳ ʩʳʨʴʷ 

ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʢʨʫʞʝʚʦʧʣʝʪʝʥʠʠ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʦʟʜʘʶʪ ʚ ʢʨʫʞʝʚʥʦʤ 

ʧʦʣʦʪʥʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʣʴʝʬ, ʧʨʝʚʨʘʱʘʷ ʧʣʦʩʢʫʶ ʢʨʫʞʝʚʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚ ʦʙʲʝʤʥʫʶ. 

ʂʨʫʞʝʚʦ ʦʪʣʠʯʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʦʨʥʘʤʝʥʪʘʣʴʥʦʛʦ ʨʠʩʫʥʢʘ ʧʨʠ ʧʦʤʦʱʠ ʩʦʙʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ð ʨʘʟʨʝʞʝʥʥʦʡ ʠʣʠ ʙʦʣʝʝ ʧʣʦʪʥʦʡ. 

ʇʨʠ ʧʦʤʦʱʠ 3D-ʧʨʠʥʪʝʨʘ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʳ ʚ ʢʦʩʪʶʤʝ: 

1. 3D-ʧʝʯʘʪʴ ʵʣʝʤʝʥʪʘ ʩ ʥʝʨʘʟʨʳʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ; 

2. 3D-ʧʝʯʘʪʴ ʵʣʝʤʝʥʪʘ ʩ ʨʘʟʨʳʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʉʧʦʩʦʙ ʧʝʯʘʪʠ ʩ ʥʝʨʘʟʨʳʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʢʘʩʥʳʭ ʬʦʨʤ 

ʢʦʩʪʶʤʘ, ʢʘʢ ʤʦʥʦʣʠʪʥʦʛʦ, ʪʘʢ ʠ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ (ʜʝʪʘʣʝʡ) ʦʜʠʥʘʢʦʚʳʭ ʠ ʨʘʟʣʠʯʥʳʭ 

ʚʝʣʠʯʠʥ (ʈʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 2. ʋʚʝʣʠʯʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʧʣʘʪʴʷ ɸʣʝʢʩʘʥʜʨ ʄʘʢʢʫʠʥ, ʧʨʠʥʮʠʧ ʥʝʨʘʟʨʳʚʥʦʡ ʧʝʯʘʪʠ 

ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʝʪʢʝ (https://clck.ru/Lrqpk). 

 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʧʝʯʘʪʠ ʘʞʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩ ʨʘʟʨʳʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚʦʟʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʯʘʪʳʭ ʪʢʘʥʝʡ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʥʠʢʘʪʴ ʧʦʣʠʤʝʨʫ ʥʘʩʢʚʦʟʴ ʠ ʩʦʟʜʘʚʘʪʴ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʩʣʦʠ ʥʘ ʪʢʘʥʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʟʘʞʠʤʘʝʪʩʷ ʩʝʪʯʘʪʘʷ ʪʢʘʥʴ (ʈʠʩʫʥʦʢ 3). ʇʨʠ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʘʞʫʨʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʢʘʥʝʚʫʶ ʪʝʢʩʪʫʨʫ. ʊʝʢʩʪʫʨʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ 

ʧʣʘʩʪʠʯʥʦʩʪʠ. 

 

ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʢʦʩʪʶʤʘ ʜʣʷ 3D-ʧʝʯʘʪʠ: 

1. ʉʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʩʢʠʟʥʦʛʦ ʨʷʜʘ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʦʚ. 

2. ʆʪʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʬʦʨʤʳ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʢʦʩʪʶʤʘ. 

3. ʄʦʜʠʬʠʢʘʮʠʷ ʬʦʨʤ ʢʦʩʪʶʤʘ ʜʦ ʧʦʣʫʯʝʥʠʷ ʠʜʝʘʣʴʥʦ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ. 

4. ɻʨʘʬʠʯʝʩʢʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʢʦʩʪʶʤʘ. 

5. ɺʘʨʠʘʪʠʚʥʳʡ ʧʦʠʩʢ ʧʦʜʭʦʜʷʱʝʛʦ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʩ ʫʯʝʪʦʤ ʘʜʜʠʪʠʚʥʦʛʦ ʤʝʪʦʜʘ 
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ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

6. ʉʢʘʥʠʨʦʚʘʥʠʝ ʬʠʛʫʨʳ ʯʝʣʦʚʝʢʘ ʠʣʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʘʥʝʢʝʥʘ ʜʣʷ ʧʝʨʝʥʦʩʘ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʨʦʛʨʘʤʤʫ. 

7. ʆʪʙʦʨ ʠ ʦʪʨʠʩʦʚʢʘ ʜʝʪʘʣʝʡ ʢʦʩʪʶʤʘ ʜʣʷ ʧʝʯʘʪʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ Autodesk 

Fusion 360. 

8. ʇʨʦʚʝʨʢʘ ʜʝʪʘʣʝʡ ʠ ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʥʘ ʟʘʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʧʨʦʛʨʘʤʤʝ 

Autodesk 3ds Max. 

9. ʇʝʯʘʪʴ ʜʝʪʘʣʝʡ ʥʘ 3D-ʧʨʠʥʪʝʨʝ ʠ ʩ ʧʦʤʦʱʴʶ 3D-ʨʫʯʢʠ. 

10. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘʧʝʯʘʪʘʥʥʳʭ ʜʝʪʘʣʝʡ: ʰʣʠʬʦʚʢʘ, ʩʢʣʝʠʚʘʥʠʝ ʧʨʠ 

ʧʦʤʦʱʠ ʭʠʤʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ. 

ʕʪʘʧʳ 1-5 ʚʦʟʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʪʘʢ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ.  
 

 
 

ʈʠʩʫʥʦʢ 3. ʋʚʝʣʠʯʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʢʦʨʩʘʞʘ ʧʣʘʪʴʷ ɸʣʝʢʩʘʥʜʨ ʄʘʢʢʫʠʥ, ʧʨʠʥʮʠʧ ʧʝʯʘʪʠ 

ʵʣʝʤʝʥʪʦʚ ʩ ʨʘʟʨʳʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʥʘ ʩʝʪʢʝ (https://clck.ru/Lrqpk). 

 

ɺʦʩʩʦʟʜʘʥʠʝ ʬʨʘʛʤʝʥʪʘʨʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʦʪʦʪʠʧʦʚ ʢʨʫʞʝʚ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Autodesk 3ds Max) ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʦʚ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʩʪʶʤʦʚ ʠʟ ʢʨʫʞʝʚʥʳʭ ʧʦʣʦʪʝʥ.  
 

 ʘ  ʙ 
ʈʠʩʫʥʦʢ 4. ʌʝʩʪʦʥʯʘʪʦʝ ʢʨʫʞʝʚʦ ʨʫʯʥʦʡ ʨʘʙʦʪʳ: ʘ) ʐʘʨʣʦʪʪʘ-ʄʘʨʛʘʨʠʪʘ ʜʝ ʄʦʥʤʦʨʘʥʩʠ 

(1594-1650), ʧʨʠʥʮʝʩʩʘ ʂʦʥʜʝ. ʅʝʠʟʚʝʩʪʥʳʡ ʭʫʜʦʞʥʠʢ. ʍʦʣʩʪ, ʤʘʩʣʦ ʦʢ. 1610 ʛ. ʙ) ʫʚʝʣʠʯʝʥʥʳʡ 

ʬʨʘʛʤʝʥʪ ʢʨʫʞʝʚʥʦʛʦ ʞʝʥʩʢʦʛʦ ʚʦʨʦʪʥʠʢʘ. 
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ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʞʝʥʩʢʦʛʦ ʠ ʤʫʞʩʢʦʛʦ ʢʦʩʪʶʤʦʚ ʠʟ ʢʨʫʞʝʚʥʳʭ ʧʦʣʠʤʝʨʥʳʭ 

ʩʪʨʫʢʪʫʨ ʟʘ ʦʩʥʦʚʫ ʙʳʣʠ ʚʟʷʪʳ ʧʦʜʣʠʥʥʳʝ ʧʨʦʪʦʪʠʧʳ ʢʨʫʞʝʚ ʩ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʦʣʦʪʝʥ 

ʭʫʜʦʞʥʠʢʦʚ XVII ʚʝʢʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʠʩʫʥʢʘ ʢʨʫʞʝʚʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʪʦʨʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʨʫʞʝʚʦʧʣʝʪʝʥʠʷ. 

ʅʘ ʈʠʩʫʥʢʝ 4 ʠ ʥʘ ʈʠʩʫʥʢʝ 5 ʚ ʤʫʞʩʢʦʤ ʠ ʞʝʥʩʢʦʤ ʢʦʩʪʶʤʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʪʠʝʚʘʪʦʝ 

ʬʝʩʪʦʥʯʘʪʦʝ ʢʨʫʞʝʚʦ ʨʫʯʥʦʡ ʨʘʙʦʪʳ. ɸʚʪʦʨʦʤ, ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʤ ʚʘʨʠʘʥʪʝ, ʦʥʦ ʙʳʣʦ 

ʨʘʩʰʠʬʨʦʚʘʥʦ ʧʦ ʧʨʠʥʮʠʧʫ ʟʘʢʦʥʘ ʧʦʜʦʙʠʷ ʠ ʦʪʨʠʩʦʚʘʥʦ, ʩʥʘʯʘʣʘ ʚʨʫʯʥʫʶ, ʘ ʟʘʪʝʤ ʚ 

ʧʨʦʛʨʘʤʤʝ Adobe Photoshop (Adobe Illustrator) ʧʦ ʬʨʘʛʤʝʥʪʘʤ ʥʘ ʈʠʩʫʥʢʝ 4ʙ ʠ ʈʠʩʫʥʢʝ 5ʙ. 

ʇʦʨʪʨʝʪ ʐʘʨʣʦʪʪʳ-ʄʘʨʛʘʨʠʪʳ ʜʝ ʄʦʥʤʦʨʘʥʩʠ (ʈʠʩʫʥʦʢ 4ʘ) ʥʘʭʦʜʠʪʩʷ ʚ ɻʘʣʝʨʝʝ 

ʄʘʨʢʘ ɺʘʡʩʘ (ʃʦʥʜʦʥ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ʐʘʨʣʦʪʪʘ-ʄʘʨʛʘʨʠʪʘ ʜʝ ʄʦʥʤʦʨʘʥʩʠ ʙʳʣʘ 

ʥʘʩʣʝʜʥʠʮʝʡ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʛʝʨʮʦʛʩʢʠʭ ʩʝʤʝʡ ʚʦ ʌʨʘʥʮʠʠ ʠ ʧʨʠʥʮʝʩʩʦʡ ʂʦʥʜʝ ʦʪ 

ʙʨʘʢʘ ʩ ɸʥʨʠ ʜʝ ɹʫʨʙʦʥʦʤ. ʏʝʨʥʦʝ ʧʣʘʪʴʝ, ʜʝʢʦʨʠʨʦʚʘʥʥʦʝ ʜʨʘʛʦʮʝʥʥʦʩʪʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪʘʪʫʩʦʤ, ʜʦʧʦʣʥʷʝʪ ʢʠʧʝʣʴʥʦ-ʙʝʣʳʡ ʚʦʨʦʪʥʠʢ ʥʘ ʢʘʨʢʘʩʝ ʠʟ ʦʯʝʥʴ ʪʦʥʢʠʭ ʠʛʦʣʴʥʳʭ 

ʢʨʫʞʝʚ çʨʝʪʠʯʝʣʣʘè (ʀʪʘʣʠʷ, ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 2.  

ʇʆʕʊɸʇʅʆɽ ʉʆɿɼɸʅʀɽ ʂʈʋɾɽɺʅʆɻʆ ʌʈɸɻʄɽʅʊɸ  

ʅɸ ʇʈʀʄɽʈɽ ɾɽʅʉʂʆɻʆ ɺʆʈʆʊʅʀʂɸ (ʈʠʩʫʥʦʢ4ʙ) ɼʃʗ 3D-ʇɽʏɸʊʀ 
 

 ̄ ʕʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  ʇʨʦʛʨʘʤʤʘ Adobe Photoshop, Autodesk 3ds Max 

1 ʈʠʩʫʝʤ ʟʘʨʠʩʦʚʢʫ ʠ 

ʬʦʪʦʛʨʘʬʠʨʫʝʤ ʝʝ 

 

2 ɺ Adobe Photoshop ʠʣʠ 

ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʝ ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʫʜʘʣʷʝʤ ʚʩʝ  

ʣʠʰʥʝʝ ʩ ʨʠʩʫʥʢʘ 

 
ʆʙʨʘʙʦʪʢʘ ʨʠʩʫʥʢʘ ʚ ʧʨʦʛʨʘʤʤʝ Adobe Photoshop 

3 ʀʟʫʯʘʝʤ ʩʚʝʜʝʥʠʷ ʦ 

ʨʘʟʤʝʨʝ ʧʦʣʫʯʠʚʰʝʛʦʩʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ð ʚ 

çʩʚʦʡʩʪʚʘʭè 

ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʨʘʟʤʝʨ 

ʠʟʦʙʨʘʞʝʥʠʷ ð 211Ĭ320 

ʧʠʢʩʝʣʝʡ 

 
ʀʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʨʠʩʫʥʢʘ ʚ ʧʨʦʛʨʘʤʤʝ Adobe Photoshop 
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 ̄ ʕʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  ʇʨʦʛʨʘʤʤʘ Adobe Photoshop, Autodesk 3ds Max 

4 ʆʪʢʨʳʚʘʝʤ ʧʨʦʛʨʘʤʤʫ 

Autodesk 3ds Max. 

ʉʦʟʜʘʸʤ ʨʘʙʦʯʫʶ 

ʧʣʦʩʢʦʩʪʴ ʧʦ ʨʘʟʤʝʨʘʤ 

ʠʟʦʙʨʘʞʝʥʠʷ  

 
ʉʦʟʜʘʥʠʝ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ ʜʣʷ ʨʠʩʫʥʢʘ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max 

5 ʇʦʤʝʱʘʝʤ ʦʙʨʘʙʦʪʘʥʥʳʡ 

ʨʠʩʫʥʦʢ ʥʘ ʵʪʫ ʧʣʦʩʢʦʩʪʴ 

 
ʈʠʩʫʥʦʢ ʥʘ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max 

6 ʆʙʲʝʢʪ ʛʦʪʦʚ ʢ ʥʘʯʘʣʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʝʨʝʭʦʜʠʤ ʚ çʚʠʜ 

ʩʚʝʨʭʫè (ʚʦ ʚʢʣʘʜʢʝ 

çʤʝʥèʁ) ʠ ʩʦʟʜʘʸʤ 

ʧʣʦʩʢʦʩʪʴ ʩʦʚʧʘʜʘʶʱʫʶ 

ʩ ʨʠʩʫʥʢʦʤ 

 
ʇʣʦʩʢʦʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ ʨʠʩʫʥʢʦʤ ʚ  ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max 

7 ʆʜʥʦʚʨʝʤʝʥʥʦ, ʧʨʠ 

ʚʳʜʝʣʝʥʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʥʘʞʠʤʘʝʤ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʳ ʠ 

ʢʦʥʚʝʨʪʠʨʫʝʤ ʧʣʦʩʢʦʩʪʴ 

ʚ ʤʦʜʠʬʠʢʘʪʦʨ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʧʦʣʠʛʦʥʘʤʠ 

çeditable polyè 

 
ʇʦʠʩʢ çeditable polyè ʚ  ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max 
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 ̄ ʕʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  ʇʨʦʛʨʘʤʤʘ Adobe Photoshop, Autodesk 3ds Max 

8 ɺʢʣʶʯʘʝʤ ʨʝʞʠʤ 

çʧʝʨʝʤʝʱʝʥʠʝè ʠ 

ʚʳʙʠʨʘʝʤ çʨʘʙʦʪʘ ʩ 

ʨʝʙʨʘʤʠè. 

ʉ ʟʘʞʘʪʳʤ çShiftè ʥʘ 

ʢʣʘʚʠʘʪʫʨʝ ʧʝʨʝʤʝʱʘʝʤ 

ʨʝʙʨʘ ʨʘʥʝʝ 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʜʘʥʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʜʦʙʘʚʣʷʷ 

ʧʦʣʠʛʦʥʦʚ ʠ ʩʦʟʜʘʚʘʷ 

ʦʙʲʝʤʥʫʶ ʬʦʨʤʫ ʥʘʰʝʛʦ 

ʨʠʩʫʥʢʘ 

 
ʇʨʦʨʘʙʦʪʢʘ ʨʠʩʫʥʢʘ ʩ ʧʦʤʦʱʴʶ ʨʝʙʝʨ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max 

9 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʟʘʧʦʣʥʷʝʤ ʚʝʩʴ ʢʦʥʪʫʨ 

ʨʠʩʫʥʢʘ 

 
ɺʳʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max ï ʫʚʝʣʠʯʝʥʥʳʡ 

ʚʘʨʠʘʥʪ 

10 ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʬʦʨʤʘ 

ʛʦʪʦʚʘ ʤʦʞʥʦ ʫʜʘʣʷʪʴ 

ʧʣʦʩʢʦʩʪʴ ʩ ʨʠʩʫʥʢʦʤ 

 
ɻʦʪʦʚʘʷ ʬʦʨʤʘ ʢʨʫʞʝʚʥʦʛʦ ʬʨʘʛʤʝʥʪʘ, ʩʦʟʜʘʥʥʘʷ  

ʚ ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max 

11 ɺʳʜʝʣʷʝʤ ʥʘʰ ʦʙʲʝʢʪ ʠ 

ʧʨʠʤʝʥʷʝʤ ʢ ʥʝʤʫ 

ʤʦʜʠʬʠʢʘʪʦʨ çShellè 

ʯʪʦʙʳ ʧʨʠʜʘʪʴ ʪʦʣʱʠʥʫ.   

ʇʦʩʣʝ ʧʨʠʜʘʥʠʷ 

ʪʦʣʱʠʥʳ, ʦʙʲʝʢʪ ʤʦʞʥʦ 

ʩʥʦʚʘ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʚ 

çeditable polyè. 

ʅʠʟʢʦʧʦʣʠʛʦʥʘʣʴʥʳʡ 

ʧʨʦʪʦʪʠʧ ʩʤʦʜʝʣʠʨʦʚʘʥ 
 

ɺʳʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max ð ʫʚʝʣʠʯʝʥʥʳʡ 

ʚʘʨʠʘʥʪ 
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 ̄ ʕʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ  ʇʨʦʛʨʘʤʤʘ Adobe Photoshop, Autodesk 3ds Max 

12 ʉʛʣʘʞʠʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ 

ʙʫʜʝʤ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ 

ʧʦʤʦʱʠ ʤʦʜʠʬʠʢʘʪʦʨʘ 

çturbo smoothè 

 
ʉʛʣʘʞʠʚʘʥʠʝ ʦʙʲʝʢʪʘ ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʠʬʠʢʘʪʦʨʘ çturbo smoothè  

ʚ ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max 

13 ʄʦʜʝʣʴ ʛʦʪʦʚʘ ʢ ʧʝʯʘʪʠ 

 
ɻʦʪʦʚʳʡ ʦʙʲʝʢʪ ʚ ʧʨʦʛʨʘʤʤʝ Autodesk 3ds Max 

 

ʅʘ ʈʠʩʫʥʢʝ 5 ʠʟʦʙʨʘʞʝʥ ʢʦʨʦʣʴ ʐʚʝʮʠʠ ɻʫʩʪʘʚ II ɸʜʦʣʴʬ (1594ï1632 ʛʛ.) ʚ ʜʦʨʦʛʦʤ 

ʧʘʨʯʦʚʦʤ ʢʘʤʟʦʣʝ ʮʚʝʪʘ ʦʭʨʳ ʩ ʙʝʣʦʩʥʝʞʥʳʤ ʦʪʣʦʞʥʳʤ ʚʦʨʦʪʥʠʢʦʤ, ʦʪʦʨʦʯʝʥʥʳʤʠ 

ʬʣʘʤʘʥʜʩʢʠʤʠ ʢʦʢʣʶʰʝʯʥʳʤʠ ʢʨʫʞʝʚʘʤʠ (ɹʝʣʴʛʠʷ, ʪʘʙʣ.1). ɺʦʨʦʪʥʠʢ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚʦʰʝʣ ʚ 

ʤʦʜʫ ʧʨʠ ʰʚʝʜʩʢʦʤ ʢʦʨʦʣʝʚʩʢʦʤ ʜʚʦʨʝ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XVII ʚʝʢʘ. ʂʘʨʪʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʤʫʟʝʝ ʉʪʦʢʛʦʣʴʤʘ (ʐʚʝʮʠʷ). 
 

 ʘ  ʙ 

 

ʈʠʩʫʥʦʢ 5. ʘ) ɻʫʩʪʘʚ II ɸʜʦʣʴʬ (1594-1632 ʛʛ.),  ʢʦʨʦʣʴ ʐʚʝʮʠʠ. ʅʝʠʟʚʝʩʪʥʳʡ ʭʫʜʦʞʥʠʢ. ʍʦʣʩʪ, 

ʤʘʩʣʦ. ʙ) ʫʚʝʣʠʯʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʦʪʣʦʞʥʦʛʦ ʤʫʞʩʢʦʛʦ ʚʦʨʦʪʥʠʢʘ ʩ ʢʨʫʞʝʚʦʤ. 
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