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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ 

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʦʙʨʘʪʥʳʭ ʤʘʪʨʠʮ, ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʧʦ ʧʨʘʚʠʣʫ ʂʨʘʤʝʨʘ. ʈʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ɻʘʫʩʩʘ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ. ʇʨʠʚʦʜʠʪʩʷ ʪʝʦʨʝʤʘ ʂʨʦʥʝʢʝʨʘ-ʂʘʧʝʣʣʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ 

ʣʠʥʝʡʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ.  

 

Abstract. The paper discusses the concept of a system of linear equations, the solution of 

systems of linear equations using the inverse matrix method, the solution of systems of linear 

equations according to Cramer's rule, and also considered the Gaussian method of solving systems 

of linear equations. In addition, the Kronecker-Capelli theorem is given and the solution of systems 

of linear homogeneous equations is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʤʝʪʦʜ ʦʙʨʘʪʥʳʭ ʤʘʪʨʠʮ, ʤʝʪʦʜ 

ʂʨʘʤʝʨʘ, ʤʝʪʦʜ ɻʘʫʩʩʘ, ʦʜʥʦʨʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ. 

 

Keywords: system of linear equations, inverse matrix method, Cramer's method, Gauss's 

method, homogeneous equations. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʣʶʙʦʡ ʜʠʩʮʠʧʣʠʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʠʩʭʦʜʷ ʠʟ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʙʠʟʥʝʩ ʤʘʪʝʤʘʪʠʢʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʚʫʟʝ, 

ʘʚʪʦʨʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ [1, 2].  

ɽʩʣʠ ʤʳ ʥʝ ʩʤʦʞʝʤ ʫʣʫʯʰʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʫʯʠʪʳʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʠ ʩʪʫʜʝʥʪʦʚ, ʤʳ ʥʘʭʦʜʠʤʩʷ ʚ ʦʧʘʩʥʦʩʪʠ ʧʨʝʚʨʘʱʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚʦ ʚʩʝ 

ʙʦʣʝʝ çʤʝʨʪʚʳʡ ʷʟʳʢè ʠ ʦʪʯʫʞʜʝʥʠʷ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʳʭ 

ʦʩʪʘʥʝʪʩʷ ʥʝʨʘʟʚʠʪʳʤ [3, 4]. 

ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʢʣʘʜʳ ʚʦʟʚʨʘʱʘʶʪʩʷ 

ʦʜʠʥʘʢʦʚʳʤ ʧʦʪʦʢʦʤ ʧʣʘʪʝʞʝʡ ʠʣʠ ʜʨʫʛʠʤ ʚʠʜʦʤ ʚʳʧʣʘʪ. ɽʛʦ ʥʘʟʳʚʘʶʪ çʘʥʥʫʠʪʝʪʦʤè. [5]. 
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ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ çʜʝʣʝʥʠʷè ʤʘʪʨʠʮ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʤʘʪʨʠʮ ʜʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ.  

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʩ ʯʝʪʳʨʴʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ: 
 

1 2 3 4
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1 2 3 4
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x x x x

x x x x
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ʕʪʠ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʯʝʪʳʨʝʭ ʥʝʠʟʚʝʩʪʥʳʭ x1, x2, x3  
ʠ x4 ʦʧʨʝʜʝʣʷʶʪ ʤʘʪʨʠʮʫ ɸ 

ʨʘʟʤʝʨʘ 4Ĭ4; 

- ʩʘʤʠ ʯʝʪʳʨʝ ʥʝʠʟʚʝʩʪʥʳʝ ʟʘʜʘʶʪ ʚʝʢʪʦʨ ʭ ʨʘʟʤʝʨʘ 4 Ĭ 1;  

- ʧʦʩʪʦʷʥʥʳʝ  ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ ʟʘʜʘʶʪ ʚʝʢʪʦʨ b ʨʘʟʤʝʨʘ 4 Ĭ 1.  

ʉʠʩʪʝʤʫ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʇʨʘʚʠʣʴʥʦʩʪʴ ʵʪʦʡ ʟʘʧʠʩʠ ʤʦʞʥʦ ʣʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʧʨʘʚʠʣʦʤ 

ʫʤʥʦʞʝʥʠʷ ʤʘʪʨʠʮ Ax. ʕʣʝʤʝʥʪʳ ʩʪʨʦʢ ʤʘʪʨʠʮʳ A ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ x ʠ ʩʢʣʘʜʳʚʘʶʪʩʷ. ɽʩʣʠ ʧʦʩʯʠʪʘʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʧʨʦʠʟʚʝʜʝʥʠʷ Ax ʠ 

ʧʨʠʨʘʚʥʷʪʴ ʠʭ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʣʝʤʝʥʪʘʤ ʤʘʪʨʠʮʳ b, ʧʦʣʫʯʠʤ ʩʦʚʤʝʩʪʥʫʶ ʩʠʩʪʝʤʫ 

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʤʥʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ A ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ x ʜʘʝʪ ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ ʧʨʦʠʟʚʝʜʝʥʠʷ Ax 
 

1 2 3 43 8 2x x x x+ + +
. 

 

ʇʨʠʨʘʚʥʠʚʘʷ ʝʛʦ ʢ ʧʝʨʚʦʤʫ ʵʣʝʤʝʥʪʫ 96 ʚʝʢʪʦʨʘ b, ʧʦʣʫʯʠʤ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ. 
 

1 2, , , nx x x
 

 

ʕʪʫ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʨʝʰʠʪʴ ʢʘʢʠʤ-ʥʠʙʫʜʴ ʩʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʦ 

ʤʘʪʨʠʯʥʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʟʥʘʢʦʤʠʤʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʨʘʟʜʝʣʘʭ. ʄʝʪʦʜ ʤʘʪʨʠʮ ʧʨʠʤʝʥʠʤ ʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ. ʇʫʩʪʴ ʟʘʜʘʥʘ ʩʠʩʪʝʤʘ n ʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʩ ʧ ʥʝʠʟʚʝʩʪʥʳʤʠ b1, b2, b3é bn ð 
 
ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ. 
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ʕʪʫ ʩʠʩʪʝʤʫ n ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʤʘʪʨʠʯʥʦʤ 

ʚʠʜʝ Ax = b, ʟʜʝʩʴ A ï ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʤʝʨʘ n Ĭ n  
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ʯʣʝʥʦʚ. 

ʂʘʢ ʤʦʞʥʦ ʨʝʰʠʪʴ ʵʪʫ ʩʦʚʤʝʩʪʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ Ax=b ʜʣʷ ʥʝʠʟʚʝʩʪʥʳʭ x? ɽʩʣʠ 

ʙʳ ʚ ʫʨʘʚʥʝʥʠʠ Ax = b A ʠ b ʙʳʣʠ ʥʝ ʤʘʪʨʠʮʘʤʠ, ʘ ʯʠʩʣʘʤʠ, ʠʟ ʵʪʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʥʝʠʟʚʝʩʪʥʫʶ x ʣʝʛʢʦ ʥʘʡʪʠ ʚ ʚʠʜʝ 
1x A b-= Ö. ʇʦʧʳʪʘʝʤʩʷ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʚ ʵʪʦʤ ʚʠʜʝ ʠ ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ x, A ʠ b ʤʘʪʨʠʮʳ. ʉʠʩʪʝʤʦʡ ʪ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ n  ʥʝʠʟʚʝʩʪʥʳʤʠ 

ʥʘʟʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʠʩʪʝʤʘ:  
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 ʟʘʜʘʥʥʳʝ ʯʠʩʣʘ, au  ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʜ ʥʝʠʟʚʝʩʪʥʳʤʠ, 

bi  ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ. 
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ʟʜʝʩʴ A ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (1) ʠʣʠ ʤʘʪʨʠʮʝʡ ʩʠʩʪʝʤʳ, B ï ʤʘʪʨʠʮʝʡ 

ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ. ʊʦʛʜʘ ʟʘʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: AX = B. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʨʝʰʝʥʠʝ, ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʡ, 

ʠʥʘʯʝ ʥʝʩʦʚʤʝʩʪʥʦʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ʩʦʚʤʝʩʪʥʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ  (ʙʝʩʢʦʥʝʯʥʦ 

ʤʥʦʛʦ) ʨʝʰʝʥʠʝ, ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ (ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ). ʇʫʩʪʴ ʢʨʦʤʝ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ ʟʘʜʘʥʘ ʩʣʝʜʫʶʱʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ʤʥʦʞʝʩʪʚʘ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʩʦʚʧʘʜʘʶʪ, ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ 

ʨʘʚʥʦʩʠʣʴʥʳʤʠ (ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ). 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ʤʘʪʨʠʮ 
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Āʜʝʩʴ A ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʪʨʠʮʳ, B ï ʤʘʪʨʠʮʝʡ ʩʚʦʙʦʜʥʳʭ 

ʯʣʝʥʦʚ. ʊʦʛʜʘ ʟʘʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ AX = B. 
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ʇʫʩʪʴ ʚ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ  ʨʘʚʥʦ ʯʠʩʣʫ ʥʝʠʟʚʝʩʪʥʳʭ, ʪ.ʝ. m = n. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʪʨʠʮʘ ʩʠʩʪʝʤʳ A ʙʫʜʝʪ ʢʚʘʜʨʘʪʥʦʡ. ɽʩʣʠ 0̧D , ʪ.ʝ. A  ʥʝʚʳʨʦʞʜʝʥʥʘʷ 

ʤʘʪʨʠʮʘ, ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ A-1, ʪʦ ʠʟ ʨʘʚʝʥʩʪʚʘ AX = B ʥʘʭʦʜʠʤ 

ʩʣʝʜʫʶʱʝʝ: BAXBAEXBAXAABAAXA 111111 )()( ------ =Ý=Ý=Ý= , ʠʟ ʵʪʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ: 
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ʅʘʧʨʠʤʝʨ. ʈʝʰʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 
î
í

î
ì

ë

=++

=++

=++

1643

032

1432

321

321

321

xxx

xxx

xxx

 ʤʝʪʦʜʦʤ ʤʘʪʨʠʮ. 
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ɿʥʘʯʠʪ, x1 = 1, x2 = 1,  x3 = -1. 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʦ ʧʨʘʚʠʣʫ ʂʨʘʤʝʨʘ. ʄʝʪʦʜ ʂʨʘʤʝʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʰʝʥʠʷ ʣʝʛʢʦ ʥʘʭʦʜʷʪʩʷ ʯʝʨʝʟ 

ʜʝʪʝʨʤʠʥʘʥʪʳ. ʕʪʦʪ ʤʝʪʦʜ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʦʜʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʨʦʛʨʘʤʤʝ Excel ʤʦʞʥʦ ʥʘʭʦʜʠʪʴ ʦʙʨʘʪʥʫʶ ʤʘʪʨʠʮʫ ʠ 

ʧʝʨʝʤʥʦʞʘʪʴ, ʥʝʚʘʞʥʦ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʫʭʦʜʠʪ ʥʘ ʚʳʯʠʩʣʝʥʠʷ ʚʨʫʯʥʫʶ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫʜʦʙʥʳʤ ʩʯʠʪʘʝʪʩʷ ʤʝʪʦʜ ʂʨʘʤʝʨʘ. ɼʣʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʘʪʝʤʘʪʠʢʠ ʥʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʧʨʘʚʠʣʦ ʂʨʘʤʝʨʘ ʚ ʚʠʜʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ 

ʬʦʨʤʫʣʳ. ʀʟʚʝʩʪʥʘ ʤʘʪʨʠʯʥʘʷ ʟʘʧʠʩʴ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧ ʥʝʠʟʚʝʩʪʥʳʤʠ x1, x2, 

K, xn Ax = b , ʟʜʝʩʴ A ï ʤʘʪʨʠʮʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʤʝʨʘ n Ĭ n, x ï ʚʝʢʪʦʨ ʥʝʠʟʚʝʩʪʥʳʭ ʨʘʟʤʝʨʘ n Ĭ 

1  ʠ b ï ʚʝʢʪʦʨ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ ʨʘʟʤʝʨʘ n Ĭ 1. 
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ʄʝʪʦʜ ʂʨʘʤʝʨʘ ʦʟʥʘʯʘʝʪ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʣʶʙʦʡ ʥʝʠʟʚʝʩʪʥʦʡ xi  ʧʦʜʩʪʘʥʦʚʢʫ ʚ i-ʡ 

ʩʪʦʣʙʝʮ ʤʘʪʨʠʮʳ A ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ b, ʜʝʣʝʥʠʝ ʜʝʪʝʨʤʠʥʘʥʪʘ ʧʦʣʫʯʝʥʥʦʡ ʤʘʪʨʠʮʳ ʥʘ 

ʜʝʪʝʨʤʠʥʘʥʪ ʤʘʪʨʠʮʳ A. ɿʥʘʯʠʪ, 
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ʇʨʠʤʝʨ. ʅʘʡʜʠʪʝ ʥʝʠʟʚʝʩʪʥʳʝ x1  ʠ x2 ʧʨʠ ʧʦʤʦʱʠ ʧʨʘʚʠʣʘ ʂʨʘʤʝʨʘ  
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ʈʝʰʝʥʠʝ. ʄʘʪʨʠʯʥʳʡ ʚʠʜ ʵʪʦʡ ʩʠʩʪʝʤʳ 
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ʊʦʯʥʦ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʥʝʠʟʚʝʩʪʥʘʷ x2. 
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ʊʝʦʨʝʤʘ ʂʨʘʤʝʨʘ. ɽʩʣʠ ʜʝʪʝʨʤʠʥʘʥʪ ʩʠʩʪʝʤʳ 0̧D , ʪʦʛʜʘ ʩʠʩʪʝʤʘ (1) ʠʤʝʝʪ 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 
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 ʥʘʟʳʚʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ ʂʨʘʤʝʨʘ, ʘ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ ʧʦ ʵʪʠʤ ʬʦʨʤʫʣʘʤ ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ ʠʣʠ ʜʝʪʝʨʤʠʥʘʥʪʦʚ.  
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ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʩʧʦʩʦʙʳ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʯʠʩʣʘ ʫʨʘʚʥʝʥʠʡ ʯʠʩʣʫ ʧʝʨʝʤʝʥʥʳʭ. ʄʝʪʦʜ, 

ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ï ʤʝʪʦʜ ɻʘʫʩʩʘ. ʄʝʪʦʜ ɻʘʫʩʩʘ ʝʱʝ ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ. ʕʣʝʤʝʥʪʘʨʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʥʘʜ 

ʩʠʩʪʝʤʦʡ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘʟʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʫʤʥʦʞʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʫʨʘʚʥʝʥʠʷ 
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ʩʠʩʪʝʤʳ ʥʘ ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ ʯʠʩʣʦ, ʧʝʨʝʤʝʥʘ ʤʝʩʪ ʫʨʘʚʥʝʥʠʡ, ʫʤʥʦʞʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʫʨʘʚʥʝʥʠʷ ʥʘ ʯʠʩʣʦ ʠ ʩʢʣʘʜʳʚʘʥʠʝ ʩ ʜʨʫʛʠʤ ʫʨʘʚʥʝʥʠʝʤ.  

ʆʙʨʘʟʦʚʘʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʠʩʪʝʤʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʥʘʯʘʣʴʥʦʡ, ʪ.ʝ. 

ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʝʠʭ ʩʠʩʪʝʤ ʦʜʠʥʘʢʦʚʦ.  
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ʦʙʨʘʟʫʝʤ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʠ ʩʪʦʣʙʮʘ ʩʚʦʙʦʜʥʳʭ 
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ʊʝʦʨʝʤʘ ʂʨʦʥʝʢʝʨʘ-ʂʘʧʝʣʣʠ. ɽʩʣʠ ʨʘʥʛ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʨʘʥʛʫ ʨʘʩʰʠʨʝʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʪ.ʝ. ʝʩʣʠ )()( ArAr = ,ʪʦʛʜʘ ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʘ, ʪ.ʝ. ʠʤʝʝʪ ʨʝʰʝʥʠʝ. 

ɿʥʘʯʠʪ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

1. ɽʩʣʠ )()( ArAr = , ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʘ. 

2. ɽʩʣʠ )()( ArAr ¸ , ʩʠʩʪʝʤʘ ʥʝʩʦʚʤʝʩʪʥʘ. 

3. ɽʩʣʠ nArAr == )()( , ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. 

4. ɽʩʣʠ nArAr <= )()( , ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. 

ʇʨʠʤʝʨ. ʈʝʰʠʪʝ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 
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ʈʝʰʝʥʠʝ. ʈʝʰʠʤ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. ɺ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʝ ʩʠʩʪʝʤʳ ʫʜʦʙʥʦ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʡ: 111=a . ʇʦʵʪʦʤʫ ʧʦʤʝʥʷʝʤ ʤʝʩʪʘʤʠ ʧʝʨʚʫʶ ʠ ʯʝʪʚʝʨʪʫʶ ʩʪʨʦʢʠ 
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ʈʘʩʰʠʨʝʥʥʘʷ ʤʘʪʨʠʮʘ ʧʨʠʚʝʜʝʥʘ ʢ ʩʪʫʧʝʥʯʘʪʦʤʫ ʚʠʜʫ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʡ ʩʠʩʪʝʤʘ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ʇʦʣʫʯʠʤ ʨʝʰʝʥʠʷ ʠʟ ʧʦʩʣʝʜʥʝʛʦ ʫʨʘʚʥʝʥʠʷ 14 =x , ʠʟ ʪʨʝʪʴʝʛʦ 
0

26

77 4
3 =

+-
=

x
x

, ʠʟ 

ʚʪʦʨʦʛʦ 
741111 432 =-+= xxx

 ʠ ʠʟ ʧʝʨʚʦʛʦ 
5244 4321 =+-+-= xxxx

. 

ʉʠʩʪʝʤʘ ʦʜʥʦʨʦʜʥʳʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ ʨʘʚʥʳ ʥʫʣʶ, ʪ.ʝ. ʝʩʣʠ 
021 ==== mbbb 3
, ʧʦʣʫʯʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 

ʥʘʟʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʪ.ʝ.  
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ʇʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʠʡ ʩʪʦʣʙʝʮ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ ʵʪʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʥʫʣʶ, ʨʘʥʛʠ 

ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʠ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ ʙʫʜʫʪ ʨʘʚʥʳ, ʪ.ʝ. )()( ArAr = . ʇʦʵʪʦʤʫ, ʩʦʛʣʘʩʥʦ 

ʪʝʦʨʝʤʝ ʂʨʦʥʝʢʝʨʘ-ʂʘʧʝʣʣʠ, ʩʠʩʪʝʤʘ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʩʝʛʜʘ ʩʦʚʤʝʩʪʥʘ. ʅʘʧʨʠʤʝʨ, 

ʪʨʠʚʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ (ʥʫʣʝʚʦʝ ʨʝʰʝʥʠʝ) ʩʠʩʪʝʤʳ ʙʫʜʝʪ (0,0,..., 0)=0. 

ʄʘʪʨʠʯʥʳʡ ʚʠʜ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʩʣʝʜʫʶʱʠʡ: AX = 0. 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʚʳʚʦʜʘʤ 1-4, ʝʩʣʠ r(A) = n ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʥʫʣʝʚʦʝ ʨʝʰʝʥʠʝ, ʝʩʣʠ r(A) < n, ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. ɿʥʘʯʠʪ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʧʨʠ m = n ʠʤʝʣʘ ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ ʨʝʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ 

ʝʝ ʜʝʪʝʨʤʠʥʘʥʪ ʙʳʣ ʨʘʚʝʥ ʥʫʣʶ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ʟʘʜʘʥʘ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ 

kCCC ,,, 21 3
, ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ X ʩʦʩʪʦʠʪ ʠʟ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 
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ʵʪʠʭ ʨʝʰʝʥʠʡ, ʪ.ʝ. ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʯʠʩʣʘ klll ,,, 21 3
, ʯʪʦ 

kkC++C+C=C lll 32211 ʪʦʛʜʘ ʵʪʘ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʨʝʰʝʥʠʡ.  

ʊʝʦʨʝʤʘ. ɽʩʣʠ ʜʣʷ ʩʠʩʪʝʤʳ r(A) < n, ʪʦʛʜʘ ʧʨʦʠʟʚʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʨʝʰʝʥʠʡ ʩʦʩʪʦʠʪ ʠʟ k = n- r(A) ʨʝʰʝʥʠʡ. 

ʅʘʧʨʠʤʝʨ. ʅʘʡʜʝʤ ʩʠʩʪʝʤʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ ʦʜʥʦʨʦʜʥʳʭ 

ʫʨʘʚʥʝʥʠʡ  
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ʇʦʩʣʝʜʥʝʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʧʠʰʝʤ ʧʝʨʚʳʤ, ʟʘʪʝʤ ʧʨʠʚʝʜʝʤ ʝʝ ʢ ʩʪʫʧʝʥʯʘʪʦʤʫ 
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ʈʘʥʛ ʤʘʪʨʠʮʳ r(A) =2. ɹʘʟʠʩʥʳʡ ʤʠʥʦʨ ʧʝʨʝʤʝʥʥʳʭ x1 ʠ x2 

1 5
0,

0 8

-
¸

 ʚʳʙʝʨʝʤ 

ʧʝʨʝʤʝʥʥʳʝ x1 ʠ x2 ʢʘʢ ʛʣʘʚʥʳʝ ʠ ʚʳʨʘʟʠʤ ʠʭ ʯʝʨʝʟ ʥʝʛʣʘʚʥʳʝ ʥʝʠʟʚʝʩʪʥʳʝ x3,  x4, x5.  
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ɿʘʤʝʥʠʤ ʥʝʛʣʘʚʥʳʝ ʧʝʨʝʤʝʥʥʳʝ x3, x4, x5 ʩʪʨʦʢʘʤʠ ʝʜʠʥʠʯʥʦʡ ʤʘʪʨʠʮʳ E , ʯʪʦʙʳ 

ʥʘʡʪʠ ʩʠʩʪʝʤʫ ʦʙʱʠʭ ʨʝʰʝʥʠʡ. ɽʩʣʠ ʚʟʷʪʴ x3 = 1, x4 = 0, x5 = 0, ʩʠʩʪʝʤʘ ʧʨʠʤʝʪ 
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, ʪ.ʝ. ʧʦʣʫʯʠʤ ʧʝʨʚʦʝ ʙʘʟʠʩʥʦʝ 

ʨʝʰʝʥʠʝ: 
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ç ÷ʪʦʯʥʦ ʪʘʢʞʝ ʥʘʡʜʝʤ ʝʱʝ ʜʚʘ ʙʘʟʠʩʥʳʭ ʨʝʰʝʥʠʷ ʧʨʠ 

3 4 50, 1, 0x x x= = =
  

2

3 25
; ; 0, 1, 0 ;

8 8
X

å õ
= -æ ö
ç ÷ʧʨʠ x3 = 0, x4 = 0, x5 = 1 

3

1 1
; ; 0, 0, 1 .

2 2
X

å õ
= -æ ö
ç ÷ 

ʅʘʡʜʝʥʥʳʝ ʨʝʰʝʥʠʷ 1 2 3, ,X X X
 ʦʙʨʘʟʫʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʝʰʝʥʠʡ 

ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʝʨʝʤʥʦʞʠʚ ʢʦʤʧʦʥʝʥʪʳ ʨʝʰʝʥʠʡ 1 2 3, ,X X X
 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʯʠʩʣʘ 8, 8, 2, ʦʙʨʘʟʫʝʤ ʩʠʩʪʝʤʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩ ʮʝʣʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ: 
( )1 19; 7; 8; 0; 0X =

, 
( )2 3; 25; 0; 8; 0X = -

,
( )3 1; 1; 0; 0; 2 .X = -

  

ɸ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʚʠʜ 
( )1 2 319; 7; 8; 0; 0 (3; 25;0;8;0) ( 1;1;0;0;2)X l l l= + - + -

. 

ɽʩʣʠ ʨʘʥʛ ʦʩʥʦʚʥʦʡ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ ʥʘ 

ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ, ʪ.ʝ. r (A) = n - 1, ʪʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ 

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʦʞʥʦ ʚʟʷʪʴ ʩʠʩʪʝʤʫ n ï 1 ʟʥʘʢ ʯʝʨʝʜʫʶʱʠʭʩʷ ʤʠʥʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ 
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ʚʳʯʝʨʢʠʚʘʥʠʝʤ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʪ.ʜ. ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ. ɽʩʣʠ ʵʪʠ 

ʤʠʥʦʨʳ ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ, ʪʦʛʜʘ ʚʩʝ ʨʝʰʝʥʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʨʘʪʥʳ ʵʪʠʤ 

ʯʠʩʣʘʤ. ʅʘʧʨʠʤʝʨ, ʥʘʡʜʝʤ ʚʩʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ  
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ʉʥʘʯʘʣʘ ʚʳʯʠʩʣʠʤ ʨʘʥʛ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʤʘʪʨʠʮʳ. 
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ɿʥʘʯʠʪ, ʨʘʥʛ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʨʘʚʝʥ r(A) = 2 ʠ ʦʥ ʥʘ ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ ʯʠʩʣʘ 

ʥʝʠʟʚʝʩʪʥʳʭ. ʇʦʵʪʦʤʫ ʯʠʩʣʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦ k=3-2=1. 

ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʧʝʨʚʦʝ ʠ ʚʪʦʨʦʝ 
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ɺʳʯʠʩʣʠʤ ʟʥʘʢʦʯʝʨʝʜʫʶʱʠʝʩʷ ʤʠʥʦʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʚʳʯʝʨʢʠʚʘʥʠʝʤ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ 

ʠ ʪʨʝʪʴʝʛʦ ʩʪʦʣʙʮʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʤʘʪʨʠʮʳ 
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,ʟʜʝʩʴ k ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ. 

ɿʥʘʯʠʪ, ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ { }kkk 3;4;5 - , ʟʜʝʩʴ k ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ, ʧʨʠʚʝʜʝʥʠʝ ʢʚʘʜʨʘʪʠʯʥʦʡ 

ʬʦʨʤʳ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʥʘʭʦʞʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ 

ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ, ʧʦʥʷʪʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ, 

ʧʦʥʷʪʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ. ʇʨʠʚʝʜʸʥ ʟʘʢʦʥ ʠʥʝʨʮʠʠ ʜʣʷ 

ʢʚʘʜʨʘʪʠʯʥʳʭ ʬʦʨʤ. ʂʨʦʤʝ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʝʥʘ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʦʙʤʝʥʘ ʧʨʠ ʧʦʤʦʱʠ 

ʩʪʨʫʢʪʫʨʥʦʡ ʤʘʪʨʠʮʳ ʪʦʨʛʦʚʣʠ.  

 

Abstract. Discusses the concept of quadratic form, reducing the quadratic form to its 

canonical form, finding eigenvalues and eigenvectors of quadratic form, the concept of positive 

definiteness of quadratic form, and the concept of negative definiteness of quadratic form. The law 

of inertia for quadratic forms is given. In addition, a linear model of exchange using a structural 

matrix of trade is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ, ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʢʪʦʨ, 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʩʪʘʥʦʚʠʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʣʶʙʦʡ ʜʠʩʮʠʧʣʠʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʠʩʭʦʜʷ ʠʟ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʙʠʟʥʝʩ ʤʘʪʝʤʘʪʠʢʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʚʫʟʝ, 

ʘʚʪʦʨʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ [1, 2].  

ɽʩʣʠ ʤʳ ʥʝ ʩʤʦʞʝʤ ʫʣʫʯʰʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʫʯʠʪʳʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʠ ʩʪʫʜʝʥʪʦʚ, ʤʳ ʥʘʭʦʜʠʤʩʷ ʚ ʦʧʘʩʥʦʩʪʠ ʧʨʝʚʨʘʱʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚʦ ʚʩʝ 

ʙʦʣʝʝ çʤʝʨʪʚʳʡ ʷʟʳʢè ʠ ʦʪʯʫʞʜʝʥʠʷ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʳʭ 

ʦʩʪʘʥʝʪʩʷ ʥʝʨʘʟʚʠʪʳʤ [3, 4]. 

ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʢʣʘʜʳ ʚʦʟʚʨʘʱʘʶʪʩʷ 

ʦʜʠʥʘʢʦʚʳʤ ʧʦʪʦʢʦʤ ʧʣʘʪʝʞʝʡ ʠʣʠ ʜʨʫʛʠʤ ʚʠʜʦʤ ʚʳʧʣʘʪ. ɽʛʦ ʥʘʟʳʚʘʶʪ çʘʥʥʫʠʪʝʪʦʤè. [5]. 

ʂʚʘʜʨʘʪʠʯʥʳʝ ʬʦʨʤʳ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʘʪʨʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ ʬʫʥʢʮʠʡ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ. 
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ʇʨʠ ʦʮʝʥʢʝ ʧʘʨʘʤʝʪʨʦʚ ʤʥʦʛʠʭ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʠʥʠʤʠʟʘʮʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʚʘʜʨʘʪʠʯʥʳʭ ʬʦʨʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʠʜʘ ʨʝʰʝʥʠʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ʂʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʦʡ n ʧʝʨʝʤʝʥʥʳʭ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ f, ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʨʘʚʝʥʩʪʚʦʤ
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jiijn xxaxxxf
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21 ,,, 2
 

ɿʜʝʩʴ aij ʥʘʟʳʚʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤʠ ʫʩʣʦʚʠʷʤ aij = aji. ʉʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʵʪʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʪʨʠʮʘ A = (aij) (I, j = 1, 2, K, n) ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ, 

ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ aij = aji ʪʘʢʠʝ ʤʘʪʨʠʮʳ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʚʠʜʝ ʩʠʤʤʝʪʨʠʯʥʳʭ ʤʘʪʨʠʮ: 
 

() CC¡= AXf  (1) 
 

ʟʜʝʩʴ X = (x1, x2, K, xn) ð ʩʦʩʪʦʠʪ ʠʟ ʤʘʪʨʠʮʳ-ʩʪʦʣʙʮʘ. ʇʫʩʪʴ C =(cij)(I, j =1, 2, K, n) n ï 

ʥʝʚʳʨʦʞʜʝʥʥʘʷ ʤʘʪʨʠʮʘ n-ʛʦ ʧʦʨʷʜʢʘ, X = (x1, x2, K, xn) ʠ Y = (y1, y2, K, yn) ʩʚʷʟʘʥʳ 

ʨʘʚʝʥʩʪʚʦʤ X = CY.  

ʊʦʛʜʘ ʠʟ ʨʘʚʝʥʩʪʚʘ (1) ʧʦʣʫʯʠʤ ( ) ( ) ( )( ) ( ) YAYYACCYCYACYCYACYAXf *¡=¡¡=¡¡=
¡

=C¡=  

ɿʥʘʯʠʪ, ʧʨʠ ʥʝʚʳʨʦʞʜʝʥʥʦʤ ʣʠʥʝʡʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ X = CY ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʝ  f  ʤʘʪʨʠʮʘ ʙʫʜʝʪ ʩʣʝʜʫʶʱʝʡ:ACCA ¡=* . 

ɽʩʣʠ aij = 0
 
ʜʣʷ ʚʩʝʭ ji ¸ , ʪ.ʝ. ʤʘʪʨʠʮʘ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ  
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c) ʜʣʷl
3=6 ʪʦʞʝ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʧʫʥʢʪʘ a), ʧʦʣʫʯʠʤ 

1

1

1

2

e

å õ
æ ö
= -æ ö
æ ö
ç ÷. 

ʋʯʠʪʳʚʘʷ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ 
12

3

2

2

2

1 =++ xxx
 ʜʣʷ ʥʦʨʤʘʣʴʥʳʭ ʚʝʢʪʦʨʦʚ, ʫʤʥʦʞʠʚ 

ʚʝʢʪʦʨ 

1

1

1

0

e

å õ
æ ö
=æ ö
æ ö
ç ÷ ʥʘ 2

12

3

2

2

2

1 =++ xxx

 , ʧʦʣʫʯʠʤ ʥʦʨʤʘʣʴʥʳʡ ʚʝʢʪʦʨ 

1

1
1

1
2

0

e

å õ
æ ö

= æ ö
æ ö
ç ÷. ʊʦʯʥʦ ʪʘʢʞʝ, 

ʧʦʣʫʯʠʤ ʦʩʪʘʣʴʥʳʝ ʚʝʢʪʦʨʳ:

2

1
1

1 ,
3

1

e

-å õ
æ ö

= æ ö
æ ö
ç ÷

3

1
1

1
6

2

e

å õ
æ ö

= -æ ö
æ ö
ç ÷. 

ʊʘʢ ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʳ 1 2 3, ,e e e
  ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ, ʪ.ʝ. 

1 2 1 3 2 3 0T T Te e e e e eÖ = Ö = Ö =
, ʤʘʪʨʠʮʘ C ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:

1 1 1

3 6 2

1 1 1

3 6 2

1 2
0

3 6

C

å õ
-æ ö
æ ö
æ ö
= -æ ö
æ ö
æ ö
æ ö
ç ÷ 

 

ʇʦʩʣʝ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʟʘʤʝʥʳ ʧʝʨʝʤʝʥʥʳʭ X CY= ,ʟʘʜʘʥʥʘʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ 
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ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ʜʣʷ ʚʩʝʭ 0x¸  
() 0Tq x x Ax= >

, ʪʦ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ 
()q x

 ʠ 

ʤʘʪʨʠʮʘ  A ʥʘʟʳʚʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ.  

ɽʩʣʠ ʜʣʷ ʚʩʝʭ 0x¸  () 0Tq x x Ax= ²
, ʪʦ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ ()q x

 ʠ ʤʘʪʨʠʮʘ A 

ʥʘʟʳʚʘʶʪʩʷ ʧʦʣʫʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ. 

ɽʩʣʠ ʜʣʷ ʚʩʝʭ 0x¸  
() 0Tq x x Ax= <

, ʪʦ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ ()q x
 ʠ ʤʘʪʨʠʮʘ A 

ʥʘʟʳʚʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ. 

ɽʩʣʠ ʜʣʷ ʚʩʝʭ 0x¸  
() 0Tq x x Ax= ¢

, ʪʦ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ ()q x
 ʠ ʤʘʪʨʠʮʘ A 

ʥʘʟʳʚʘʶʪʩʷ ʧʦʣʫʦʪʨʠʮʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ. 

ɽʩʣʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ x ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ, ʘ ʜʣʷ ʜʨʫʛʠʭ x 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ, ʪʦ ʤʘʪʨʠʮʘ ɸ ʥʘʟʳʚʘʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ (ʥʝʩʦʙʩʪʚʝʥʥʦʡ).  

ʊʝʦʨʝʤʘ. ɼʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʘʪʨʠʮʳ ɸ 

ʥʝʦʙʭʦʜʠʤʘ ʠ ʜʦʩʪʘʪʦʯʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ 

ʤʘʪʨʠʮʳ A.  

ɼʣʷ ʧʦʣʫʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʤʘʪʨʠʮʳ A 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʘʪʨʠʮʳ.  
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ɼʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʘʪʨʠʮʳ ʥʝʦʙʭʦʜʠʤʘ ʠ 

ʜʦʩʪʘʪʦʯʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʤʘʪʨʠʮʳ.   

ɼʣʷ ʧʦʣʫʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʤʘʪʨʠʮʳ A 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʘʪʨʠʮʳ.   

ʊʝʦʨʝʤʘ. ʇʨʦʠʟʚʦʣʴʥʫʶ ʢʚʘʜʨʘʪʠʯʥʫʶ ʬʦʨʤʫ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʥʝʩʦʙʩʪʚʝʥʥʦʛʦ 

ʣʠʥʝʡʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʝʩʪʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ʂʘʥʦʥʠʯʝʩʢʠʡ ʚʠʜ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ ʥʝ ʝʜʠʥʩʪʚʝʥʝʥ ʚ ʩʤʳʩʣʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʆʜʥʘʢʦ ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ.  

ʊʝʦʨʝʤʘ. (ʟʘʢʦʥ ʠʥʝʨʮʠʠ ʜʣʷ ʢʚʘʜʨʘʪʠʯʥʳʭ ʬʦʨʤ). ʏʠʩʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʣʝʥʦʚ ʚʩʝʭ ʢʘʥʦʥʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳ ʦʜʠʥʘʢʦʚʦ.  

ʊʝʦʨʝʤʘ. ɼʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʳAXf C¡=  

ʥʝʦʙʭʦʜʠʤʘ ʠ ʜʦʩʪʘʪʦʯʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʩʪʴ ʛʣʘʚʥʳʭ ʤʠʥʦʨʦʚ ʤʘʪʨʠʮʳ A, ʪ.ʝ. 
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ɸ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʦʨʤʘ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ 
( ) nii

i
,,2,1,01 2=>D-

. 

ʊʝʦʨʝʤʘ. ɼʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʤʘʪʨʠʮʳ A ʥʝʦʙʭʦʜʠʤʘ ʠ ʜʦʩʪʘʪʦʯʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʛʣʘʚʥʳʭ ʤʠʥʦʨʦʚ ʤʘʪʨʠʮʳ ɸ. 

ɻʣʘʚʥʳʝ ʤʠʥʦʨʳ ʤʘʪʨʠʮʳ A ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʪʝʨʤʠʥʘʥʪʦʚ ʤʘʪʨʠʮʳ:  
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 ʇʨʠʤʝʨ. ʇʨʦʚʝʨʴʪʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʤʘʪʨʠʮʳ 

1 0 0

0 3 0

0 0 1

A

å õ
æ ö
=
æ ö
æ ö
ç ÷. 

ʈʝʰʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʳ 1 1l=
, 2 1l=

 ʠ 3 3l=
, 

ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʚʳʰʝ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ.  

 

ʄʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʝʝ: 
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ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 1 2 3, ,x x x
 
()q x

 ʧʦʣʦʞʠʪʝʣʴʥʘ. ʆʩʥʦʚʥʳʝ ʤʠʥʦʨʳ ʪʦʞʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʳ. ɺ ʠʪʦʛʝ ʟʘʜʘʥʥʘʷ ʤʘʪʨʠʮʘ ʪʦʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ.  

ʇʨʠʤʝʨ. ʇʨʦʚʝʨʴʪʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʤʘʪʨʠʮʳ  

1 0

0 1
A

-å õ
=æ ö

-ç ÷.  
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ʈʝʰʝʥʠʝ. ʉʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʪʨʠʮʳ 1l=- ʜʚʫʢʨʘʪʥʦ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʚʳʰʝ 

ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ, ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

()( ) 1 2 2

1 2 1 2

2

1 0
.

0 1

x
q x x x x x

x

- å õå õ
= =- -æ öæ ö

-ç ÷ç ÷  
ɿʥʘʢ ʧʝʨʝʜ ʧʝʨʝʤʝʥʥʳʤ ʚʝʢʪʦʨʦʤ x ʦʪʨʠʮʘʪʝʣʝʥ.  

ʃʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʦʙʤʝʥʘ. ʇʫʩʪʴ
nSSS n,,, 21 3

 ï ʧ ʛʦʩʫʜʘʨʩʪʚ, ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ ʨʘʚʝʥ nxxx ,,, 21 2
. ʇʫʩʪʴ ija

ð ʜʦʣʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ 

ʛʦʩʫʜʘʨʩʪʚʘjS
, ʧʦʪʨʘʯʝʥʥʦʛʦ ʥʘ ʧʦʢʫʧʢʫ ʪʦʚʘʨʦʚ ʫ ʛʦʩʫʜʘʨʩʪʚʘ iS

. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʝʩʴ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ ʪʨʘʪʠʪʩʷ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʦʚʘʨʦʚ ʚʥʫʪʨʠ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʨʘʥʳ, ʪ.ʝ. 

ʜʦʣʞʥʦ ʠʤʝʪʴ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ1
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ʆʥʘ ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʤʘʪʨʠʮʝʡ ʪʦʨʛʦʚʣʠ. ɼʦʭʦʜ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʪʨʘʥʳ 

),1( niSi =
ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ 

niniii xaxaxaP +++= 32211 . ɼʣʷ ʨʘʚʥʦʚʝʩʠʷ ʪʦʨʛʦʚʣʠ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʘ ʝʝ 

ʥʝʫʙʳʪʦʯʥʦʩʪʴ, ʪ.ʝ. ʜʦʭʦʜ ʦʪ ʪʦʨʛʦʚʣʠ ʢʘʞʜʦʡ ʩʪʨʘʥʳ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ ʝʝ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ. ʊ.ʝ. 
nixP ii ,1, =²

 

ʇʨʝʜʧʦʣʦʞʠʤ ii xP >
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ʧʨʦʪʠʚʦʨʝʯʠʝ. ɿʥʘʯʠʪ, ʚʤʝʩʪʦ ʥʝʨʘʚʝʥʩʪʚʘii xP ²
 ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ ii xP =

. ʉ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦ ʧʦʥʷʪʥʦ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ 

ʧʨʠʙʳʣʴ ʦʜʥʦʚʨʝʤʝʥʥʦ.  
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 ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ:C=AC , ʪ.ʝ. ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʥʘʭʦʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ1=l  

ʤʘʪʨʠʮʳA  ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʢʪʦʨʘ.  

ʇʨʠʤʝʨ. ɽʩʣʠ ʩʪʨʫʢʪʫʨʥʘʷ ʤʘʪʨʠʮʘ ʪʦʨʛʦʚʣʠ ʯʝʪʳʨʝʭ ʛʦʩʫʜʘʨʩʪʚ  
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ʩʫʤʤʘ ʙʶʜʞʝʪʦʚ 1 2 3 4 6270x x x x+ + + =
 (ʫʩʣʦʚʥʳʭ ʜʝʥʝʞʥʳʭ ʝʜʠʥʠʮ), ʥʘʡʪʠ ʙʶʜʞʝʪ 

ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʉʥʘʯʘʣʘ ʥʫʞʥʦ ʥʘʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʙʩʪʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ 1=l  ʟʘʜʘʥʥʦʡ 

ʩʪʨʫʢʪʫʨʥʦʡ  ʤʘʪʨʠʮʳ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʢʪʦʨ, ʪ.ʝ. ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ( ) 0=- xEA . 

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

-

-

-

-

0

0

0

0

6,02,01,01,0

2,05,03,03,0

2,01,07,04,0

2,02,03,08,0

4

3

2

1

x

x

x

x

. 

ʇʦʩʢʦʣʴʢʫ ʨʘʥʛ ʵʪʦʡ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʪʨʝʤ, ʦʜʥʦ ʠʟ ʥʝʠʟʚʝʩʪʥʳʭ ï ʧʨʦʠʟʚʦʣʴʥʘʷ 

ʧʝʨʝʤʝʥʥʘʷ ʠ ʦʩʪʘʣʴʥʳʝ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʵʪʫ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʝʨʝʤʝʥʥʫʶ. ʈʝʰʠʚ ʩʠʩʪʝʤʫ 

ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ, ʥʘʡʜʝʤ ʢʦʤʧʦʥʝʥʪʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʢʪʦʨʘ ʭ 
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ʇʦʜʩʪʘʚʠʚ ʥʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʟʘʜʘʥʥʫʶ ʩʫʤʤʫ ʙʶʜʞʝʪʦʚ, ʥʘʡʜʝʤ ʚʝʣʠʯʠʥʫ ʩ: 

c=1210, ʦʪʩʶʜʘ ʥʘʡʜʝʤ ʠʩʢʦʤʫʶ ʚʝʣʠʯʠʥʫ ʙʶʜʞʝʪʦʚ ʩʪʨʘʥ ʧʨʠ ʙʝʟʜʝʬʠʮʠʪʥʦʡ ʪʦʨʛʦʚʣʝ. 

1 2 3 41400, 1460, 2200, 1210 .x x x x= = = =
  

ʇʨʠʤʝʨ. ʈʘʩʩʤʦʪʨʠʤ  ʪʦʨʛʦʚʣʶ ʪʨʝʭ ʩʪʨʘʥ ʩ ʙʶʜʞʝʪʦʤ X1, X2, X3. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʚʝʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʪʨʘʪʠʪʩʷ ʥʘ ʧʦʢʫʧʢʫ ʪʦʚʘʨʘ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʠʣʠ ʠʤʧʦʨʪ ʠʟ 

ʜʨʫʛʠʭ ʩʪʨʘʥ. ʉʢʘʞʝʤ, ʧʫʩʪʴ ʧʝʨʚʘʷ ʩʪʨʘʥʘ ʧʦʣʦʚʠʥʫ ʩʚʦʝʛʦ ʙʶʜʞʝʪʘ ʪʨʘʪʠʪ ʥʘ ʦʙʤʝʥ 

ʪʦʚʘʨʘʤʠ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, 1/4 ʯʘʩʪʴ ð ʥʘ ʧʦʢʫʧʢʫ ʩʳʨʴʷ ʫ ʚʪʦʨʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʩʪʘʚʰʫʶʩʷ  

1/4 ʯʘʩʪʴ ï ʥʘ ʧʦʢʫʧʢʫ ʩʳʨʴʷ ʫ ʪʨʝʪʴʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɺʪʦʨʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʨʘʩʧʨʝʜʝʣʷʝʪ ʩʚʦʡ 

ʙʶʜʞʝʪ ʧʦʨʦʚʥʫ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʪʦʚʘʨ, ʥʘ ʧʦʢʫʧʢʫ ʩʳʨʴʷ ʫ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʛʦʩʫʜʘʨʩʪʚ. 

ʊʨʝʪʴʝ ʛʦʩʫʜʘʨʩʪʚʦ ʥʘ 1/2 ʙʶʜʞʝʪʘ ʧʦʢʫʧʘʝʪ ʪʦʚʘʨ ʫ ʧʝʨʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘ ʦʩʪʘʣʴʥʫʶ 1/2 

ʯʘʩʪʴ ð ʫ ʚʪʦʨʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʝ ʦʙʤʝʥʠʚʘʝʪʩʷ ʪʦʚʘʨʦʤ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ʅʘʡʜʝʤ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʢʪʦʨ ʍ ɻ ʪʦʡ ʤʦʜʝʣʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ. ɿʘʧʠʰʝʤ ʩʪʨʫʢʪʫʨʥʫʶ 

ʤʘʪʨʠʮʫ ʵʪʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ. 

1 1 1

2 3 2

1 1 1

4 3 2
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0
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å õ
æ ö
æ ö
æ ö=
æ ö
æ ö
æ ö
æ ö
ç ÷ 

ɿʜʝʩʴ 
--ja ji  ʜʦʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʛʦʩʫʜʘʨʩʪʚʘ j ʥʘ ʧʦʢʫʧʢʫ ʧʨʦʜʫʢʮʠʠ 

-i ʛʦʩʫʜʘʨʩʪʚʘ. ʉʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʵʪʦʡ ʤʘʪʨʠʮʳ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. 

i  ð ʛʦʩʫʜʘʨʩʪʚʦ ʧʦʩʣʝ ʛʦʜʦʚʦʡ ʪʦʨʛʦʚʣʠ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤ ʜʦʭʦʜʦʤ: 

332211 xaxaxaP iiii ++=
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ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʝʨʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʜʦʭʦʜ ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʤ: 
3211
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XXXP ++=

 

ɼʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʪʦʨʛʦʚʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʪʨʝʙʦʚʘʪʴ ʙʝʟʜʝʬʠʮʠʪʥʦʩʪʴ ʪʦʨʛʦʚʣʠ 

ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʪ.ʝ. ʜʣʷ ʚʩʝʭ 3,2,1=i  ʥʘʜʦ, ʯʪʦʙʳ ii XP=
. 

ɺ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ ʵʪʦ ʨʘʚʝʥʩʪʚʦ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ XAX= , ʟʜʝʩʴ

1
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x

X x

x

å õ
æ ö
=æ ö
æ ö
ç ÷. 

ɿʥʘʯʠʪ, ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ X, ʠʤʝʝʪ ʚʠʜ 
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ʆʙʱʝʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʚʠʜ 
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ʇʦʵʪʦʤʫ ʟʘ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʢʪʦʨ ʤʦʞʥʦ ʚʟʷʪʴ ʚʝʢʪʦʨ ( )2;3;4== Txx .  

ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʪʦʨʛʦʚʣʠ ʫʯʘʩʪʚʫʶʱʠʭ 

ʛʦʩʫʜʘʨʩʪʚ, ʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʙʶʜʞʝʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʠʧʘ x1: x2: 

x3 = 4: 3: 2. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʦʜʘ Potamotogen L., ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ 

ʫʛʦʜʴʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʈʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʨʘʩʪʝʥʠʡ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʬʣʦʨʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ɺʠʜʳ ʵʪʦʛʦ ʨʦʜʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, 

ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʚʦ ʬʣʦʨʝ. ɺ ʨʝʢʘʭ ʠ ʦʟʝʨʘʭ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʩʪʨʝʯʘʝʪʩʷ 14 ʚʠʜʦʚ. ɺʳʷʚʣʝʥʦ 3 ʪʠʧʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʠʜʦʚ ʨʦʜʘ 

Potamotogen L. ʂ ʙʦʨʝʘʣʴʥʦʤʫ ʪʠʧʫ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʦʪʥʦʩʷʪʩʷ 8 ʚʠʜʦʚ, 5 ʚʠʜʦʚ - ʢʘʚʢʘʟʩʢʠʡ, 

1 ʚʠʜ - ʝʚʨʦʧʝʡʩʢʦ-ʩʠʙʠʨʩʢʠʡ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: 2 ʚʠʜʘ - ʨʝʦʬʠʪʳ, 7 ʚʠʜʦʚ - 

ʛʠʜʨʦʬʠʪʳ ʠ 5 - ʛʠʜʘʪʦʬʠʪʳ. 

 

Abstract. The systematic composition of the genus Potamotogen L., widespread in the 

wetlands of Azerbaijan, is presented on the basis of the conducted studies and literary data. The 

genus is one of the important plants of the marsh vegetation of the flora of Azerbaijan. The species 

of this genus are the most widespread, highly specialized aquatic plants in the flora. 14 species are 

found in the rivers and lakes of the bregions of Azerbaijan. Three types of habitats of the species 

were identified. 8 of the 14 species belong to the boreal habitat type, 5 species - the Caucasian areal 

type, and 1 species - the European-Siberian type. Ecological groups of the species of the genus: 2 

species - rheophytes, 7 species - hydrophytes and 5 species - hydatophytes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʨʝʦʬʠʪʳ, ʛʠʜʨʦʬʠʪʳ, 

ʛʠʜʘʪʦʬʠʪʳ. 

 

Keywords: wetland, vegetation, rheophyte, hydrophyte, hydatophyte. 

 

ʌʣʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʜʦʚʦʣʴʥʦ ʙʦʛʘʪʘ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ 

ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʩʪʝʥʠʡ ʵʪʦʡ ʛʨʫʧʧʳ ʞʠʚʫʪ, ʧʨʠʢʨʝʧʣʷʷʩʴ ʢʦ ʜʥʫ 

ʚʦʜʦʝʤʘ. ʆʥʠ ʮʚʝʪʫʪ ʧʦʜ ʚʦʜʦʡ ʠ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. 

ʅʝʢʦʪʦʨʳʝ ʨʘʩʪʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʳ ʚ ʚʦʜʫ, ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʠʜʥʳ ʪʦʣʴʢʦ ʠʭ 

ʮʚʝʪʦʥʦʩʥʳʝ ʩʪʝʙʣʠ. ʎʚʝʪʦʯʥʦʝ ʩʦʮʚʝʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʦʩ, ʚʳʩʪʫʧʘʝʪ ʥʘʜ ʚʦʜʦʡ ʠ 

ʦʧʳʣʷʝʪʩʷ ʚʝʪʨʦʤ, ʠʥʦʛʜʘ ʩʦʮʚʝʪʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʧʳʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʛʠʜʨʦʬʠʣʠʠ ʠ ʟʦʦʬʠʣʠʠ. ɽʛʦ ʦʢʘʤʝʥʝʚʰʠʝ ʧʣʦʜʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʫ ʚʦʜʦʧʣʘʚʘʶʱʠʤʠ ʧʪʠʮʘʤʠ. ɺʠʜʳ ʵʪʦʛʦ ʨʦʜʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʜʘʧʪʘʮʠʠ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʝʢʘʭ, ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʘʭ (ʦʟʝʨʘ) -ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʟʝʨʘʭ ʠ ʢʘʥʘʚʘʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʜʦʡ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʚʦʜʦʝʤʘʭ ʠ ʙʦʣʦʪʘʭ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [3]. 

ʊʘʢʩʦʥʦʤʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʜʝʢʩʦʤ ʙʦʪʘʥʠʯʝʩʢʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʩʠʩʪʝʤʘʤʠ APG IV ʠ WFO (http://www.worldfloraonline.org) [2, 5]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʦʜ Potamotogen L. ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʨʘʩʪʝʥʠʡ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʬʣʦʨʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʠʜʦʚ ʨʦʜʘ Potamotogenus L., ʚʢʣʶʯʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʢʣʘʩʩ, ʚʳʩʦʪʥʫʶ ʧʦʷʩʥʦʩʪʴ ʠ ʬʘʟʳ ʮʚʝʪʝʥʠʷ, 

ʧʨʠʚʝʜʝʥ ʚ ʊʘʙʣʠʮʝ. 
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Potamotogenus alpinus Balb. ʨʝʦʬʠʪʳ ʂʘʚʢʘʟ ɹr ʩʪʨʦʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VII -VIII  

P. amblyophyllus C.A.Mey ʛʠʜʨʦʬʠʪ ʂʘʚʢʘʟ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VI-VIII  

P. berchtoldii Fieb.  ʛʠʜʘʪʦʬʠʪ ɹʦʨʝʘʣʴʥʳʡ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VII -VIII  

P. coloratus Hornem. ʛʠʜʨʦʬʠʪ ɹʦʨʝʘʣʴʥʳʡ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VI-VII  

P. criispus L. ʛʠʜʘʪʦʬʠʪ ɹʦʨʝʘʣʴʥʳʡ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VII -VIII  

P. filiformis Pers. ʛʠʜʨʦʬʠʪ ɹʦʨʝʘʣʴʥʳʡ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VI-VII  

P. gramineus L. ʛʠʜʘʪʦʬʠʪ ɽʚʨʦ-

ʩʠʙʠʨʩʢʠʡ 

ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VI,VII  

P. intramongolicus Ma ʛʠʜʘʪʦʬʠʪ ʂʘʚʢʘʟ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VI-VII  

P. lucens L. ʛʠʜʨʦʬʠʪ ɹʦʨʝʘʣʴʥʳʡ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VI,VIII  

P.natans L. ʛʠʜʘʪʦʬʠʪ ɹʦʨʝʘʣʴʥʳʡ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VII -VIII  

P. nodosus Poir. ʛʠʜʨʦʬʠʪ ɹʦʨʝʘʣʴʥʳʡ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VII -VIII  

P. perfoliatus L. ʛʠʜʨʦʬʠʪ ɹʦʨʝʘʣʴʥʳʡ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ, 

ʦʟʝʨʘ ʠ ʧʨʫʜʳ 

VI,VII  

P. praelongus Wulf. ʨʝʦʬʠʪʳ ʂʘʚʢʘʟ ɹr ʩʪʨʦʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ VII -VIII  

P. trichoides Cham.et Schlecht. ʛʠʜʨʦʬʠʪ ʂʘʚʢʘʟ ʉʧʦʢʦʡʥʳʝ, ʪʝʢʫʱʠʝ ʧʨʝʩʥʳʝ ʚʦʜʳ V-VI  

 

ʇʨʠ ʘʥʘʣʠʟʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚʠʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʨʦʜ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʛʠʜʨʦʬʠʪʘʤʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷ. ʀʟ ʥʠʭ 2 ʚʠʜʘ (14,29%) ð 

ʨʝʦʬʠʪʳ, 7 ʚʠʜʦʚ (50%) ð ʛʠʜʨʦʬʠʪʳ ʠ 5 ʚʠʜʦʚ (35,71%) ð ʛʠʜʘʪʦʬʠʪʳ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʨʘʩʪʝʥʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʥ 

ʦʭʚʘʪʳʚʘʝʪ 3 ʪʠʧʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʂ ʙʦʨʝʘʣʴʥʦʤʫ ʪʠʧʫ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʦʪʥʦʩʷʪʩʷ 8 ʠʟ 14 

ʚʠʜʦʚ (57,1%). ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʟʘʥʠʤʘʝʪ ʢʘʚʢʘʟʩʢʠʡ ʘʨʝʘʣʴʥʳʡ ʪʠʧ ʩ 5 ʚʠʜʘʤʠ 

(35,7%), ʘ ʝʚʨʦʧʝʡʩʢʦ-ʩʠʙʠʨʩʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʝʱʝ 1 ʚʠʜʦʤ (7,2%). 

Potamotogenus alpinus Balb. ð ʨʜʝʩʪ ʘʣʴʧʠʡʩʢʠʡ, ʨʘʩʪʝʥʠʝ ʩ ʢʦʨʥʝʚʠʱʥʳʤ ʩʪʝʙʣʝʤ. 

ʂʦʨʥʝʚʠʱʝ ʪʦʥʢʦʝ, ʩʠʣʴʥʦ ʚʝʪʚʠʩʪʦʝ. ʉʪʝʙʝʣʴ ʥʝʚʝʪʚʠʩʪʳʡ, ʚ ʩʝʯʝʥʠʠ ʢʨʫʛʣʳʡ, ʦʪ 5 ʜʦ 200 

ʩʤ ʜʣʠʥʦʡ, ʚʚʝʨʭʫ ʯʘʩʪʦ ʢʨʘʩʥʦʚʘʪʳʡ. ʇʦʜʚʦʜʥʳʝ ʣʠʩʪʴʷ ʣʘʥʮʝʪʥʳʝ, 7-25 ʩʤ ʜʣʠʥʦʡ ʠ 1-3,5 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
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ʩʤ ʰʠʨʠʥʦʡ, ʩʠʜʷʯʠʝ, ʩ 7-13 ʞʠʣʢʘʤʠ, ʪʫʩʢʣʳʝ; ʧʣʘʚʘʶʱʠʝ ʣʠʩʪʴʷ ʢʦʞʠʩʪʳʝ, ʦʙʳʯʥʦ 

ʧʨʦʜʦʣʛʦʚʘʪʦ-ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ ʠʣʠ ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʢʣʠʥʦʚʠʜʥʦ ʩʫʞʝʥʥʳʝ ʢ ʦʩʥʦʚʘʥʠʶ, 

4-8 ʩʤ ʜʣʠʥʦʡ ʠ 1-2 ʩʤ ʰʠʨʠʥʦʡ (ʜʣʠʥʘ ʚ 3-4 ʨʘʟʘ ʙʦʣʴʰʝ ʰʠʨʠʥʳ), ʩ ʢʦʨʦʪʢʠʤ ʯʝʨʝʰʢʦʤ; 

ʚʩʝ ʣʠʩʪʴʷ ʧʨʦʩʪʳʝ, ʮʝʣʴʥʳʝ, ʩ ʟʘʤʝʪʥʳʤʠ ʮʝʥʪʨʘʣʴʥʳʤʠ ʞʠʣʢʘʤʠ, ʪʸʤʥʦ-ʟʝʣʸʥʳʝ, ʯʘʩʪʦ ʩ 

ʢʨʘʩʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. ʇʣʘʚʘʶʱʠʝ ʣʠʩʪʴʷ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʉʦʮʚʝʪʠʝ ʨʜʝʩʪʘ 

ʘʣʴʧʠʡʩʢʦʛʦ  ʛʫʩʪʦʡ ʟʝʣʝʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʢʦʣʦʩ 2-4 ʩʤ ʜʣʠʥʦʡ; ʮʚʝʪʦʥʦʩʳ ʜʣʠʥʥʳʝ, 

ʨʘʚʥʳʝ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʙʣʶ. ʆʧʳʣʷʝʪʩʷ ʚʝʪʨʦʤ. ʇʣʦʜʠʢʠ ʦʢʦʣʦ 3 ʤʤ ʜʣʠʥʦʡ, ʦʪ ʞʝʣʪʦʚʘʪʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʢʦʨʠʯʥʝʚʦ-ʟʝʣʸʥʦʛʦ ʮʚʝʪʘ, ʷʡʮʝʚʠʜʥʳʝ ʩ ʢʠʣʝʚʘʪʦʡ ʩʧʠʥʢʦʡ ʠ ʢʦʨʦʪʢʠʤ 

ʢʣʶʚʠʢʦʤ.  

P. amblyophyllus C.A. Mey ï ʨʜʝʩʪ ʪʫʧʦʣʠʩʪʥʳʡ. ʉʪʝʙʣʠ ʪʦʥʢʠʝ, ʢʦʨʦʪʢʠʝ, ʜʣʠʥʦʡ 20-30 

ʩʤ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʝʪʚʷʤʠ. ʃʠʩʪʴʷ ʪʨʝʭʞʠʣʢʦʚʳʝ, ʣʠʥʝʡʥʦ-ʚʦʣʦʩʠʩʪʳʝ, ʢʦʥʯʠʢʠ 

ʟʘʦʩʪʨʝʥʥʳʝ ʠʣʠ ʪʫʧʳʝ. ʇʣʦʜʳ ʜʣʠʥʦʡ 2ï3,5 ʤʤ, ʚʳʧʫʢʣʳʝ ʧʦ ʙʦʢʘʤ. ʕʪʦ ʦʩʥʦʚʥʦʡ 

ʠʩʪʦʯʥʠʢ ʧʠʱʠ ʜʣʷ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ. 

P. berchtoldii Fieb. ï ʨʜʝʩʪ ɹʝʨʭʪʦʣʴʜʘ. ʉʪʝʙʝʣʴ ʚʳʩʦʪʦʡ 40ï70 ʩʤ, ʩʠʣʴʥʦʚʝʪʚʠʩʪʳʡ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʠʣʠ ʩʣʝʛʢʘ ʧʨʠʧʣʶʩʥʫʪʳʡ. ʉʪʝʙʝʣʴ ʚʳʩʦʪʦʡ 40ï70 ʩʤ, ʩʠʣʴʥʦʚʝʪʚʠʩʪʳʡ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʠʣʠ ʩʣʝʛʢʘ ʧʨʠʧʣʶʩʥʫʪʳʡ. ʃʠʩʪʴʷ ʜʣʠʥʦʡ 3 ʩʤ, ʰʠʨʠʥʦʡ 2 ʤʤ, ʣʠʥʝʡʥʳʝ, 

ʟʘʦʩʪʨʝʥʥʳʝ ʥʘ ʢʦʥʯʠʢʝ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʉʦʮʚʝʪʠʝ ʩʦʩʪʦʠʪ ʠʟ ʪʝʩʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʮʚʝʪʦʯʥʳʭ ʩʦʮʚʝʪʠʡ ʥʘ ʪʦʥʢʠʭ ʮʚʝʪʦʥʦʞʢʘʭ, ʢʦʪʦʨʳʝ ʚ 2ï3 ʨʘʟʘ ʜʣʠʥʥʝʝ 

ʩʚʦʝʡ ʬʘʢʪʠʯʝʩʢʦʡ ʜʣʠʥʳ. ʇʣʦʜʳ ʤʝʣʢʠʝ. 

P. coloratus Hornem.  ʨʜʝʩʪ ʧʣʘʚʘʶʱʠʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʤʝʣʢʠʭ ʪʦʨʬʷʥʳʭ ʠʟʚʝʩʪʢʦʚʳʭ 

ʦʟʝʨʘʭ, ʧʨʫʜʘʭ ʠ ʢʘʥʘʚʘʭ, ʦʙʳʯʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʟʠʥʥʳʤʠ ʙʦʣʦʪʘʤʠ. ʈʜʝʩʪ ʙʦʣʦʪʥʳʡ ʨʘʩʪʝʪ 

ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ, ʧʦʣʟʫʯʠʭ ʢʦʨʥʝʚʠʱ. ʃʠʩʪʴʷ ʰʠʨʦʢʠʝ, ʪʦʥʢʠʝ ʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʩ ʟʘʤʝʪʥʳʤ 

ʩʝʪʯʘʪʳʤ ʞʠʣʢʦʚʘʥʠʝʤ. ʆʙʨʘʟʫʶʪʩʷ ʢʘʢ ʧʣʘʚʘʶʱʠʝ, ʪʘʢ ʠ ʧʦʜʚʦʜʥʳʝ ʣʠʩʪʴʷ, ʥʦ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʥʠʤʠ ʯʘʩʪʦ ʜʦʚʦʣʴʥʦ ʥʝʯʝʪʢʘʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʳʨʘʞʝʥʥʦʛʦ ʜʠʤʦʨʬʠʟʤʘ, ʥʘʙʣʶʜʘʝʤʦʛʦ 

ʫ ʜʨʫʛʠʭ ʨʜʝʩʪʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʏʘʩʪʦ ʣʠʩʪʴʷ ʨʜʝʩʪʘ ʙʦʣʦʪʥʦʛʦ ʧʨʦʩʪʦ ʜʣʠʥʥʝʝ ʠ ʫʞʝ ʥʠʞʝ 

ʩʪʝʙʣʷ ʠ ʢʦʨʦʯʝ ʠ ʢʨʫʛʣʝʝ ʢ ʝʛʦ ʚʝʨʭʫʰʢʝ; ʣʠʩʪʴʷ ʢ ʚʝʨʭʫʰʢʝ ʩʪʝʙʣʷ ʤʦʛʫʪ ʙʳʪʴ 

ʧʣʘʚʘʶʱʠʤʠ, ʥʦ ʯʘʩʪʦ ʨʘʩʪʫʪ ʧʨʷʤʦ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʨʠʜʘʚʘʷ ʨʘʩʪʝʥʠʶ ʭʘʨʘʢʪʝʨʥʳʡ 

çʫʪʦʧʣʝʥʥʳʡè ʚʠʜ, ʢʘʢ ʙʫʜʪʦ ʫʨʦʚʝʥʴ ʚʦʜʳ ʥʝʜʘʚʥʦ ʧʦʜʥʷʣʩʷ. ʇʦʜʚʦʜʥʳʝ ʣʠʩʪʴʷ ʠʤʝʶʪ 

ʜʣʠʥʫ 70ï175 ʤʤ ʠ ʰʠʨʠʥʫ 10ï30 ʤʤ. ʋ ʚʩʝʭ ʣʠʩʪʴʝʚ ʯʝʨʝʰʦʢ ʢʦʨʦʯʝ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʳ, ʘ 

ʧʦʜʚʦʜʥʳʝ ʣʠʩʪʴʷ ʧʦʯʪʠ ʩʠʜʷʯʠʝ. ʃʠʩʪʴʷ ʦʙʳʯʥʦ ʢʨʘʩʥʦʚʘʪʦʛʦ ʠʣʠ ʢʦʨʠʯʥʝʚʘʪʦʛʦ ʮʚʝʪʘ. 

P. criispus L. ï ʨʜʝʩʪ ʢʫʨʯʘʚʳʡ. ʂʦʨʥʝʚʠʱʝ ʪʦʥʢʦʝ ʠ ʨʘʟʚʝʪʚʣʝʥʥʦʝ. ʉʪʝʙʣʠ ʩʠʣʴʥʦ 

ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʠ ʪʦʥʢʠʝ. ʄʝʞʩʫʩʪʘʚʥʳʝ ʦʙʣʘʩʪʠ ʟʘʤʝʪʥʦ ʫʢʦʨʘʯʠʚʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʚʝʨʭʫʰʢʝ. ʃʠʩʪʴʷ ʣʠʥʝʡʥʦ-ʣʘʥʮʝʪʥʳʝ, ʩʠʜʷʯʠʝ, ʩ ʪʫʧʳʤʠ ʢʦʥʯʠʢʘʤʠ ʠʣʠ ʢʦʨʦʪʢʦ 

ʟʘʦʩʪʨʝʥʥʳʤʠ ʧʦ ʢʨʘʷʤ, ʟʫʙʯʘʪʳʝ ʠʣʠ ʢʫʨʯʘʚʳʝ. ʅʘ ʩʪʝʙʣʷʭ ʠʤʝʶʪʩʷ ʰʠʧʳ ʩ ʢʦʨʦʪʢʠʤʠ, 

ʤʝʣʢʠʤʠ ʮʚʝʪʢʘʤʠ. ʇʣʦʜʳ ʤʝʣʢʠʝ, ʦʢʦʣʦ 1,5 ʤʤ ʜʣʠʥʦʡ, ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ ʠʣʠ ʧʦʯʪʠ 

ʢʨʫʛʣʳʝ. 

P. filiformis Pers ï ʨʜʝʩʪ ʥʠʪʝʚʠʜʥʳʡ. ʈʘʩʪʝʥʠʝ ʩ ʪʦʥʢʠʤʠ ʢʦʨʥʝʚʠʱʘʤʠ. ʉʪʝʙʣʠ 

ʨʘʩʪʝʥʠʷ ʨʘʟʚʝʪʚʣʝʥʥʳʝ, ʪʦʥʢʠʝ ʠ ʩʣʘʙʳʝ, ʜʣʠʥʦʡ ʜʦ 30 ʩʤ. ʃʠʩʪʴʷ ʫʟʢʦʣʘʥʮʝʪʥʳʝ, ʩ 

ʟʘʦʩʪʨʝʥʥʳʤʠ ʚʣʘʛʘʣʠʱʘʤʠ ʜʣʠʥʦʡ 5ï15 ʤʤ. ʉʦʮʚʝʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʦʩ ʩʦ ʩʪʝʙʣʝʤ 

ʜʣʠʥʦʡ 2ï5 ʩʤ. ʎʚʝʪʢʠ ʩʦʙʨʘʥʳ ʚ ʥʝʙʦʣʴʰʠʝ, ʘʢʢʫʨʘʪʥʦ ʩʣʦʞʝʥʥʳʝ ʧʫʯʢʠ. ʇʣʦʜʳ ʜʣʠʥʦʡ 

1,5-2 ʤʤ, ʠʟʦʛʥʫʪʦ-ʷʡʮʝʚʠʜʥʳʝ. ʉʣʫʞʘʪ ʧʠʱʝʡ ʜʣʷ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ. 

P. gramineus L. ï ʨʜʝʩʪ ʟʣʘʢʦʚʳʡ. ʂʦʨʝʥʴ ʪʦʥʢʠʡ, ʰʠʨʠʥʦʡ 2 ʤʤ. ʉʪʝʙʣʠ ʚʝʪʚʠʩʪʳʝ, 

ʚʳʩʦʪʦʡ ʜʦ 120 ʩʤ. ʀʤʝʝʪ ʜʚʘ ʪʠʧʘ ʣʠʩʪʴʝʚ. ʎʚʝʪʦʥʦʩʳ ʜʣʠʥʥʳʝ, ʪʘʢʦʡ ʞʝ ʜʣʠʥʳ, ʢʘʢ ʠ 

ʢʦʣʦʩ, ʠʣʠ ʜʣʠʥʥʝʝ. ʇʣʦʜʳ ʤʝʣʢʠʝ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ. 

P. intramongolicus ʄʘ et al. ï ʨʜʝʩʪ ʚʥʫʪʨʠʤʦʥʛʦʣʴʩʢʠʡ. ʉʪʝʙʝʣʴ ʢʦʨʥʝʚʠʱʘ ʪʦʥʢʠʡ ʠ 

ʜʣʠʥʥʳʡ. ʉʪʝʙʣʠ ʧʨʦʩʪʳʝ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ. ɺʩʝ ʣʠʩʪʴʷ ʚʜʘʚʣʝʥʥʳʝ ʠ 
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ʣʠʥʝʡʥʦ-ʚʦʣʦʩʠʩʪʳʝ. ʉʦʮʚʝʪʠʝ ʰʘʨʦʚʠʜʥʦʝ, ʜʣʠʥʦʡ ʜʦ 5 ʩʤ. ʇʣʦʜʳ ʜʣʠʥʦʡ 3,5-5 ʤʤ, 

ʩʝʨʧʦʚʠʜʥʳʝ, ʩʣʘʙʦ ʩʞʘʪʳʝ, ʩʣʝʛʢʘ ʚʳʧʫʢʣʳʝ ʩ ʙʨʶʰʥʦʡ ʩʪʦʨʦʥʳ. 

P. lucens L. ï ʨʜʝʩʪ ʙʣʝʩʪʷʱʠʡ. ʉʪʝʙʣʠ ʜʣʠʥʥʳʝ, ʜʣʠʥʦʡ 3 ʤ ʠ ʙʦʣʝʝ. ɺʩʝ ʣʠʩʪʴʷ 

ʚʦʛʥʫʪʳʝ, ʩ ʢʦʨʦʪʢʠʤʠ ʯʝʨʝʰʢʘʤʠ, ʜʣʠʥʦʡ 5ï15 ʤʤ. ʃʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ ʢʨʫʧʥʳʝ, 

ʧʨʦʟʨʘʯʥʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʠʣʠ ʦʚʘʣʴʥʳʝ, ʩ ʮʝʣʴʥʳʤʠ ʠʣʠ ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʳʤʠ ʢʨʘʷʤʠ. 

ɻʨʫʧʧʘ ʮʚʝʪʢʦʚ ʢʦʣʦʩʦʚʠʜʥʘʷ. ʂʦʣʦʩ ʪʦʣʩʪʳʡ, ʧʣʦʪʥʳʡ ʠ ʤʥʦʛʦʮʚʝʪʢʦʚʳʡ. ʇʣʦʜʳ ʢʨʫʧʥʳʝ, 

ʜʣʠʥʦʡ 4 ʤʤ, ʠʟʦʛʥʫʪʦ-ʷʡʮʝʚʠʜʥʳʝ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝ. 

P. natans L.  ʨʜʝʩʪ ʧʣʘʚʘʶʱʠʡ, ʠʣʠ ʚʦʜʷʥʘʷ ʢʘʧʫʩʪʘ. ʂʦʨʥʝʚʠʱʝ ʜʣʠʥʥʦʝ ʠ 

ʩʠʣʴʥʦʚʝʪʚʠʩʪʦʝ. ʉʪʝʙʣʠ ʜʣʠʥʥʳʝ, ʪʦʣʩʪʳʝ, ʜʣʠʥʦʡ 30ï120 ʩʤ, ʨʝʜʢʦʚʝʪʚʠʩʪʳʝ. ʇʦʜʚʦʜʥʳʝ 

ʣʠʩʪʴʷ ʣʠʥʝʡʥʳʝ, ʩ ʨʝʜʫʮʠʨʦʚʘʥʥʳʤʠ ʚʝʨʭʫʰʢʘʤʠ, ʯʝʨʝʰʢʦʚʳʝ, ʜʣʠʥʦʡ 8ï15 ʩʤ ʠ ʰʠʨʠʥʦʡ 

ʜʦ 1 ʩʤ. ʇʣʘʚʘʶʱʠʝ ʣʠʩʪʴʷ ʷʡʮʝʚʠʜʥʳʝ, ʷʡʮʝʚʠʜʥʦ-ʷʡʮʝʚʠʜʥʳʝ ʩ ʪʫʧʳʤʠ ʢʦʥʯʠʢʘʤʠ ʠ 

ʮʝʣʴʥʳʤʠ ʢʨʘʷʤʠ. ʉʦʮʚʝʪʠʝ ʠʤʝʝʪ ʬʦʨʤʫ ʢʦʣʦʩʘ. ʇʣʦʜ ʬʫʥʜʫʢʘ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʡ. ʆʥ 

ʷʚʣʷʝʪʩʷ ʧʠʱʝʡ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɽʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʛʦ 

ʩʨʝʜʩʪʚʘ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʢʦʞʠ. 

P. nodosus Poir. ï ʨʜʝʩʪ ʫʟʣʦʚʘʪʳʡ. ʉʪʝʙʣʠ ʜʣʠʥʥʳʝ, ʩʠʣʴʥʦ ʨʘʟʚʝʪʚʣʝʥʥʳʝ. ʃʠʩʪʴʷ 

ʢʦʨʦʯʝ ʩʪʝʙʣʷ, ʪʦʥʢʠʝ ʠ ʧʦʭʦʞʠ ʥʘ ʪʨʘʚʫ. ʇʦʜʚʦʜʥʳʝ ʣʠʩʪʴʷ ʣʘʥʮʝʪʥʳʝ, ʨʝʞʝ ʣʠʥʝʡʥʦ-

ʣʘʥʮʝʪʥʳʝ, ʪʦʥʢʠʝ, ʙʳʩʪʨʦ ʨʘʩʧʘʜʘʶʱʠʝʩʷ. ʇʣʘʚʘʶʱʠʝ ʣʠʩʪʴʷ ʠʤʝʶʪ ʧʨʦʜʦʣʛʦʚʘʪʦ-

ʣʘʥʮʝʪʥʫʶ ʠʣʠ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʪʫʧʳʝ ʥʘ ʚʝʨʭʫʰʢʝ ʠ ʙʦʣʝʝ ʪʦʥʢʠʝ ʫ 

ʦʩʥʦʚʘʥʠʷ. ʎʚʝʪʦʥʦʩ ʜʣʠʥʥʳʡ, ʪʦʣʱʝ ʩʪʝʙʣʷ. ʉʦʮʚʝʪʠʝ ʠʤʝʝʪ ʬʦʨʤʫ ʢʦʣʦʩʘ. ʇʣʦʜ ʠʤʝʝʪ 

ʷʡʮʝʚʠʜʥʫʶ ʬʦʨʤʫ. 

P. perfoliatus L. ï ʨʜʝʩʪ ʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʡ. ʂʦʨʥʝʚʠʱʝ ʠʤʝʝʪ ʧʦʣʟʫʯʠʝ ʢʦʨʥʝʚʠʱʘ. 

ɽʛʦ ʩʪʚʦʣʳ ʚʝʪʚʠʩʪʳʝ ʠ ʜʦʩʪʠʛʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʚ ʜʣʠʥʫ. ʃʠʩʪʴʷ ʝʛʦ ʧʨʠʣʝʛʘʶʪ ʢ 

ʩʪʚʦʣʫ. ʇʣʦʜʳ ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ, ʠʥʦʛʜʘ ʷʡʮʝʚʠʜʥʳʝ, ʦʩʥʦʚʘʥʠʝ ʣʠʩʪʘ ʩʝʨʜʮʝʚʠʜʥʦʝ, 

ʪʫʧʦʝ, ʢʨʘʷ ʥʝʨʦʚʥʳʝ; ʗʟʳʢ ʦʙʚʠʩʣʳʡ ʠ ʙʝʣʦʚʘʪʳʡ. ʐʠʧ ʠʤʝʝʪ ʜʣʠʥʫ 5 ʩʤ ʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ. 

P. praelongus Wulf. ï ʨʜʝʩʪ ʜʣʠʥʥʝʡʰʠʡ. ɺʦʜʥʦʝ ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ (ʜʦ 300 ʩʤ 

ʜʣʠʥʦʡ). ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʪ ʜʨʫʛʠʭ ʨʜʝʩʪʦʚ ð ʢʦʣʝʥʯʘʪʦ-

ʠʟʦʛʥʫʪʳʡ ʩʪʝʙʝʣʴ ʦʪ ʣʠʩʪʘ ʢ ʣʠʩʪʫ, ʘ ʪʘʢʞʝ ʩʪʷʥʫʪʦʩʪʴ ʢʦʣʧʘʯʢʦʤ ʥʘ ʚʝʨʭʫʰʢʝ ʩʪʝʙʣʷ 

ʣʠʩʪʴʝʚ. ʇʦ ʬʦʨʤʝ ʣʠʩʪʴʷ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʣʘʥʮʝʪʥʳʝ, ʫ ʦʩʥʦʚʘʥʠʷ ʦʢʨʫʛʣʸʥʥʳʝ, ʩʣʝʛʢʘ 

ʩʝʨʜʮʝʚʠʜʥʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʳʝ. ʗʩʥʦ ʟʘʤʝʪʥʘ ʩʝʪʴ ʞʠʣʦʢ. ʂʦʣʦʩʢʠ ʜʦʚʦʣʴʥʦ ʜʣʠʥʥʳʝ (ʜʦ 30 

ʩʤ ʜʣʠʥʦʡ), ʥʘ ʫʜʣʠʥʸʥʥʳʭ ʮʚʝʪʦʥʦʩʘʭ. ʎʚʝʪʸʪ ʚ ʠʶʥʝ. 

P. trichoides Cham. & Schltdl. ï ʨʜʝʩʪ ʚʦʣʦʩʦʚʠʜʥʳʡ. ʄʥʦʛʦʣʝʪʥʝʝ ʚʦʜʥʦʝ ʨʘʩʪʝʥʠʝ, ʜʦ 

50 ʩʤ ʚʳʩʦʪʦʡ. ʃʠʩʪʴʷ ʫʟʢʠʝ, ʞʝʩʪʢʠʝ ʧʦʯʪʠ ʱʝʪʠʥʦʚʠʜʥʳʝ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʡ 

ʰʠʨʠʥʳ ʩʦ ʩʪʝʙʣʝʤ, ʜʣʠʥʥʦʟʘʦʩʪʨʝʥʥʳʝ. ʉʨʝʜʥʷʷ ʞʠʣʢʘ ʪʦʣʩʪʘʷ, ʨʝʟʢʦ ʚʳʩʪʫʧʘʶʱʘʷ ʥʘ 

ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ, ʙʦʢʦʚʳʝ ʞʠʣʢʠ ʝʜʚʘ ʟʘʤʝʪʥʳ. ʇʨʠʣʠʩʪʥʠʢʠ ʧʣʦʪʥʳʝ, ʢʦʞʠʩʪʳʝ, 

ʢʦʨʠʯʥʝʚʳʝ, ʦʧʘʜʘʶʱʠʝ, 7-11 (20) ʤʤ ʜʣʠʥʳ, ʩ ʥʝʩʨʦʩʰʠʤʠʩʷ ʢʨʘʷʤʠ. ɺ ʮʚʝʪʢʝ ʨʘʟʚʠʚʘʝʪʩʷ 

ʣʠʰʴ ʦʜʥʘ ʟʘʚʷʟʴ. ʇʣʦʜʳ 2-3 ʤʤ ʜʣʠʥʳ, ʦʢʨʫʛʣʦʷʡʮʝʚʠʜʥʳʝ, ʥʘ ʩʧʠʥʢʝ ʢʠʣʝʚʘʪʳʝ, 

ʙʫʛʦʨʯʘʪʳʝ, ʥʘ ʙʨʶʰʥʦʡ ʩʪʦʨʦʥʝ ʩ ʟʫʙʮʦʤ. ʅʘ ʢʦʥʮʘʭ ʙʦʢʦʚʳʭ ʚʝʪʦʯʝʢ ʦʙʨʘʟʫʶʪʩʷ 

ʟʠʤʫʶʱʠʝ ʧʦʯʢʠ ʦʢʦʣʦ 1 ʩʤ ʜʣʠʥʳ ʠ 1 ʤʤ ʪʦʣʱʠʥʳ. 

 

ɺʳʚʦʜʳ 

1. ɺʦ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 14 ʚʠʜʦʚ ʨʦʜʘ Potamotogenus L. ʆʧʠʩʘʥʠʷ 

ʩʦʩʪʘʚʣʝʥʳ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ. 

2. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ: 2 ʚʠʜʘ (14,29%) ð ʨʝʦʬʠʪʳ, 7 ʚʠʜʦʚ (50%) ð ʛʠʜʨʦʬʠʪʳ ʠ 5 

ʚʠʜʦʚ (35,71%) ð ʛʠʜʘʪʦʬʠʪʳ. 

3. ʆʧʨʝʜʝʣʝʥʦ 3 ʪʠʧʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʂ ʙʦʨʝʘʣʴʥʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ 8 (57,1%) ʚʠʜʦʚ ʩ 

5 (35,7%)  ʢʘʚʢʘʟʩʢʠʡ ʘʨʝʘʣʴʥʳʡ ʪʠʧ, 1 (7,2%)  ʝʚʨʦʧʝʡʩʢʦ-ʩʠʙʠʨʩʢʠʡ. 
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STUDY OF THE EFFECT OF Rheum ribes L. PLANT EXTRACT  

ON HUMAN LUNG CANCER CELLS IN VITRO (A549)  

 

ÉGuliyeva N., ORCID: 0009-0003-2160-6976, Nakhchivan State University, 

Nakhchivan, Azerbaijan, qnaile94@gmail.com 

 

ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ ʕʂʉʊʈɸʂʊɸ Rheum ribes L.  

ʅɸ ʂʃɽʊʂʀ ʈɸʂɸ ʃɽɻʂʀʍ ʏɽʃʆɺɽʂɸ IN VITRO (A549) 

 

Éɻʫʣʠʝʚʘ ʅ., ORCID: 0009-0003-2160-6976, ʅʘʭʯʳʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʘʭʯʳʚʘʥ, ɸʟʝʨʙʘʡʜʞʘʥ, qnaile94@gmail.com 

 

Abstract. An extract of Rheum ribes L. was isolated and its effect on lung cancer cells (A549) 

was determined. Cancer is a group of diseases in which malignant tumor cells with the potential to 

spread and undergo abnormal cell division break away from their original location and invade other 

parts of the body. According to literature and studies, rhubarb is used as an important medicinal 

plant. Its medicinal use is due to the presence of anthracene or its derivatives (e.g., anthraquinones) 

in its composition. The chemical components were isolated and studied. The effective effect of 

rhubarb extract on cancer cells was determined - there was a decrease in the growth of cancer cells. 

 

ɸʥʥʦʪʘʮʠʷ. ɺʳʜʝʣʝʥ ʵʢʩʪʨʘʢʪ Rheum ribes L., ʠ ʦʧʨʝʜʝʣʝʥʦ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʢʣʝʪʢʠ ʨʘʢʘ 

ʣʝʛʢʠʭ (ɸ549). ʈʘʢ ð ʵʪʦ ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʝʚʳʝ 

ʢʣʝʪʢʠ, ʠʤʝʶʱʠʝ ʧʦʪʝʥʮʠʘʣ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʘʥʦʤʘʣʴʥʦʤʫ ʢʣʝʪʦʯʥʦʤʫ ʜʝʣʝʥʠʶ, 

ʦʪʨʳʚʘʶʪʩʷ ʦʪ ʩʚʦʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʧʨʦʥʠʢʘʶʪ ʚ ʜʨʫʛʠʝ ʯʘʩʪʠ ʪʝʣʘ. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʨʝʚʝʥʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʚʘʞʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ. ɽʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ ʝʛʦ 

ʩʦʩʪʘʚʝ ʘʥʪʨʘʮʝʥʘ ʠʣʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ (ʥʘʧʨʠʤʝʨ, ʘʥʪʨʘʭʠʥʦʥʳ). ʍʠʤʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ. ʆʧʨʝʜʝʣʝʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʵʢʩʪʨʘʢʪʘ ʨʝʚʝʥʷ ʥʘ 

ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ ï ʧʨʦʠʩʭʦʜʠʣʦ ʫʤʝʥʴʰʝʥʠʝ ʨʦʩʪʘ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ.  

 

Keywords: Rheum ribes, plant, flavonoids.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Rheum ribes, ʨʘʩʪʝʥʠʝ, ʬʣʘʚʦʥʦʠʜʳ. 

 

Nature is a source of treatment for a wide range of diseases all over the world. Medicinal 

plants are a good source of health remedies for the treatment of diseases. Therefore, more recent 

studies have focused on the use of herbal medicines in the form of natural extracts for the treatment 

of cancer. Previous studies have shown that these plants have a significant effect on inhibiting the 

growth and proliferation of gram-positive and negative bacteria, as well as fungi [1, 3, 28].  

However, recent studies have shown that rhubarb inhibits the growth and proliferation of 

cancer cells by inducing cytotoxicity and apoptosis, and inhibiting the cell cycle [32]. 

Rhubarb (Rheum ribes L.) is a well-known medicinal plant widely used in folk medicine. The 

whole plant R. ribes has laxative, diuretic and expectorant properties. The plant is an effective 

remedy for reducing gastric acidity. Other medicinal properties of this species include a number of 

properties such as diaphoretic, antiseptic and wound healing. The essential oil in its leaves is 

effective in the treatment of rheumatism. According to research, the most important secondary 

mailto:qnaile94@gmail.com
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metabolites of R.ribes are phenolic compounds, glycosides, sterols, steroids, resins, alkaloids, 

flavonoids, fatty acids, coumarins and vitamins. Indeed, due to these diverse compounds, rhubarb 

has a wide range of pharmaceutical applications [33, 34, 36].  

Cancer is one of the leading causes of death worldwide, second only to cardiovascular 

disease. Cancer begins with a deformed cell that undergoes a genetic mutation in its DNA. These 

cells multiply uncontrollably, acquire invasive properties and cause changes in the surrounding 

tissues. Cancer is not just one disease, but a group of about 100 diseases. The disease is 

characterized by two characteristics: first, the lack of control over the growth of cancer cells, and 

second, the ability of cancer cells to metastasize and migrate from their original location to different 

parts of the body. There are two types of tumors: malignant and benign. Age is an important factor 

in the spread of the disease. That is why this disease is more common in older people. There are 

many problems (i.e. side effects) associated with solid or hematological cancers such as nausea, 

vomiting, diarrhea, constipation, hypercalcemia, pain, anorexia, anemia, fatigue, cachexia, 

leukopenia, neutropenia, and thrombocytopenia. However, the main problems are nausea, vomiting, 

neutropenia, anemia, thrombocytopenia, and hypercalcemia. Thus, for these reasons, cancer is 

considered as one of the major diseases that can affect a person's quality of life. 

 

Material and methodology of the study 

A study was conducted to examine the effect of plant material collected from the territory of 

the Nakhchivan Autonomous Republic in 2022-2024 on human lung cancer in vitro. The object of 

the study was the Rheum ribes plant, which is widespread in the Shahbuz region. 

The studies were conducted using classical, floristic and systematic methods, as well as a 

number of modern methods. The life forms of species were determined according to the systems of 

K. Raunker and I. K. Geobotanical studies are based on the studies of A. P. Shennikova and others 

and websites were conducted according to. Phenological observations of species by I. D. Yurkevich 

and the methodologies of other researchers.  

Field research is geobotany, floristry, ecological, systematic phenological and modern 

methods were carried out under the conditions of routes and expeditions. When processing 

herbarium materials collected in this territory, "Flora of the USSR", "Flora of the Caucasus", "Flora 

of Azerbaijan" and websites were used (https://www.worldfloraonline.org). When studying the 

vegetation types of the region, A. S. Ibragimov, L. I. Prilipko, E. M. Gurbanov and M. M. Seyidov 

works were taken into account [35-39]. 

  

Dēscussēon And Results Of The Study 

Polygonaceae Juss. The family has more than 800 species belonging to 30 genera distributed 

throughout the world, mainly in northern regions. The species included in the section are dominated 

by foliar substances, especially in underground organs, most species are food, ornamental, vitamin 

and dye plants. There are also weed species. Rhubarb (Rheum L.) has simple, large basal leaves and 

a rosette-shaped inflorescence. The flowers are bisexual or partially male. The petals of the 

inflorescence are six-lobed, hardening after flowering. There are usually 9(5ï10) stamens, 3 

stigmas, and a cap-shaped mouth. The fruits are winged triangular nuts [2].  

These plants, which were widely distributed in Iran, Turkey and Arabia in ancient times, were 

used as medicinal and food plants.  

In Turkey, the polygonaceae family is represented by eight genera and 70 species. Rheum 

ribes is the only rhubarb species native to Turkey.  
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All species in this genus are perennial and include examples such as Rheum rhaponticum L., 

Rheum palmatum L., Rheum officinale Baill L., Rheum emodi L. and Rheum ribes L. Most species 

in this genus are used as food or medicine.  

 

 
 

Figure 1. Rheum ribes 

 

Its medicinal use is believed to be due to the presence of anthracene or its derivatives such as 

chemical compounds (e.g. anthraquinones) in its composition. Due to the medicinal uses of these 

plants, the chemical constituents found in most rhubarb species have been isolated and 

characterized. Some of these chemicals have been identified as belonging to various classes of 

phenols, stilbenes and essential oils. Plant species are used in folk medicine for antidiabetic, 

antispasmodic and digestive purposes. Thick flower stalks are cleaned and eaten raw. Young shoots 

of the plant are collected by the population in the spring and sold at markets. Pies, pasties, soups, 

jams, juices, porridges, marmalade, etc. are prepared from the berries. In addition, the shoots are 

dried and used in the winter.  

Nakhchivan has a rich flora, unique climate and geographical location. The vegetation in the 

region forms diverse groups with a wide variety of grass, shrub and tree species, as well as 

numerous endemic and rare species.  

The ecosystem is dominated by groups formed by different herbaceous plants. These groups 

are closely related to climate, soil type, water resources and biotic factors. Thus, in the study areas, 

species included in the genus form groups of different forms with plants belonging to other families 

[2, 8, 19-23, 28-34].  

Regardless of the studied environment, herbaceous plants in all areas closely interact with 

species of a number of families and form different groups [9-14, 31].  

Complex forests and shrubs are ecosystems in which different plant species are found. In 

these forests, there are complex interactions between herbaceous plants, shrubs and trees. Grasses 

have a significant impact on the dynamics, structure and functions of these ecosystems. The 

dominant species in active phytocenoses are legumes, mallows, rosaceae and many other families 

[4-7, 13, 15-18, 24-27].  

Thus, it does not fully reflect the directions of use of species belonging to the above-

mentioned genus Rheum L.  

In our further studies, we consider it appropriate to comprehensively study all the features of 

the studied species. 
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Study of the effect of Rheum ribes plant extract on A549 cells 

MTT method 10 ml of DMEM-F12 medium containing 10% FCS was placed in a test tube 

and 1.105 cells/ml were added. After pipetting the wells, 100 ɛl of this suspension was placed in 

each of 48 wells of 96-well microplates. The microplate was incubated at 37ÁC in an incubator with 

5% CO2 for 48 hours. After 48 hours of coating, polyacrylic acid was added to the wells at different 

concentrations to test the toxic effect. 

 

 
 

Figure 2. CO2 incubator 

 

Application of extract obtained in lung cancer research. a) Microscopic image obtained after 

application of a minimal dose of extract from the Rheum ribes plant to human lung cancer in vitro. 

 

 
 

b) Microscopic image obtained after application of a moderate dose of Rheum ribes plant 

extract to human lung cancer in vitro.  
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c) Microscopic image obtained after application of the maximum dose of Rheum ribes plant 

extract to human lung cancer in vitro.  

 

 
 

d) Control group 

 

 
 

Result 

For A549 cells: after application of the Rheum ribes plant extract, it was noted that the cells 

were thinner compared to the control group when exposed to the minimum dose. At higher doses, 

the extract of sour rhubarb increased the number of cells in the lungs. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪ ɹʮʝʥʦʧʦʧʫʣʷʮʠʡ 

Minuartia bieberstenii (Rupr.) Schischk ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʨʘʩʪʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʝʜʝʥʳ ʚ 2021-2024 ʛʦʜʘʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ - ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʘʭʩʢʦʛʦ 

ʠ ɻʘʙʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʥʘ ʚʳʩʦʪʝ 1028-2100 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ: ʠʩʩʣʝʜʦʚʘʥʠʷ I ʎʇ ʚ 

ʘʩʩʦʮʠʘʮʠʠ Festucetum rupila ï Asperulasum caucasica; ʠʩʩʣʝʜʦʚʘʥʠʷ II ʎʇ ʚ aʩʩʦʮʠʘʮʠʠ 

Poacetum pratense - Trifoleusum canesens; ʠʩʩʣʝʜʦʚʘʥʠʷ III ʎʇ Festucetum pratensis-

Dactyeosum glomerata L.. ɺ I ʎʇ ʬʣʫʢʪʫʘʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʯʘʱʝ ʚ ʪʝʯʝʥʠʝ 2021-2024 ʛʦʜʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʨʘʛʤʝʥʪʘʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʩʧʝʢʪʨʘ ʧʦʧʫʣʷʮʠʷ ʦʢʘʟʘʣʘʩʴ ʥʝʧʦʣʥʦʡ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ, ʦʪʩʣʝʞʠʚʘʣʘʩʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ 

Minuartia bieberstenii ʚ ʢʨʠʟʠʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʚ ʨʘʟʚʠʪʠʠ. ɺ I ʎʇ ʪʦʣʴʢʦ ʚ 2022 ʛʦʜʫ (ʚ 

ʘʩʩʦʮʠʘʮʠʠ Festucetum rupila ï Asperulas caucasica), ʚʦ II ʎʇ (ʚ ʘʩʩʦʮʠʘʮʠʠ Poacetum 

pratense - Trifoleusum canesens) ʚ 2022-2023 ʛʦʜʘʭ, ʚ III ʎʇ (ʚ ʘʩʩʦʮʠʘʮʠʠ Festucetum 

pratensis - Dactyeosum glomerata L.). 

 

Abstract. The article provides information on the development dynamics and vitality of 

cenopopulations of Minuartia bieberstenii (Rupr.) Schischk. in various plant groupings. The 

research was conducted from 2021 to 2024 in the Greater Caucasus region of Azerbaijan, 

specifically in the Qakh and Gabala districts, at altitudes ranging from 1028 to 2100 meters above 

sea level. The studies were carried out in three different associations:I CP: Festucetum rupila ï 

Asperulasum caucasica association, II CP: Poacetum pratense - Trifoleusum canesens association, 

III CP: Festucetum pratensis - Dactylosum glomerata L. association. During the period from 2021 

to 2024, fluctuations in population structure were more prominently observed in I CP. As a result of 

age spectrum fragmentation, the population was incomplete. The conducted studies revealed both 

critical and developing vitality stages in the populations of Minuartia bieberstenii. In I CP, a critical 

state of the senopopulation was recorded only in 2022 (Festucetum rupila ï Asperulasum caucasica 

association). In II SP, (Poacetum pratense - Trifoleusum canesens association), critical conditions 

were observed in 2022-2023. In III SP (Festucetum pratensis - Dactylosum glomerata L. 

association), critical conditions were noted in 2022 and 2024. The remaining periods showed 

populations in a developing stage. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʥʦʧʦʧʫʣʷʮʠʷ, ʧʦʧʫʣʷʮʠʷ, ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. 
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ʀʟ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ ʜʝʛʨʘʜʠʨʦʚʘʣʠ, ʘ ʤʥʦʛʠʝ ʚʠʜʳ ʬʣʦʨʳ ʚʳʤʝʨʣʠ 

ʠʣʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ. ʇʦʵʪʦʤʫ ʨʘʩʪʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʳ ʚ 

ʩʨʝʜʝ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʦʙʠʪʘʶʪ, ʠʟʫʯʝʥʳ ʥʘ ʫʨʦʚʥʝ ʩʝʥʦʧʦʧʫʣʷʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʤʝʨ 

ʧʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ Minuartia bieberstenii, ʵʥʜʝʤʘ ʂʘʚʢʘʟʘ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ [2; 3].  

ʀʟʫʯʝʥʠʝ ʚʠʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʠʟʫʯʝʥʠʠ ʜʠʥʘʤʠʢʠ 

ʨʘʟʚʠʪʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Minuartia bieberstenii ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ 

ʨʘʩʪʝʥʠʡ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2021-2024 ʛʦʜʘʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɻʘʭʩʢʦʛʦ ʠ ɻʘʙʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʥʘ ʚʳʩʦʪʝ 1028-2100 ʤ ʥʘʜ ʫ. ʤ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʛʝʨʙʘʨʥʳʝ ʦʙʨʘʟʮʳ ʚʠʜʘ Minuartia bieberstenii ʚ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʠʜʘ ʦʧʨʝʜʝʣʝʥʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʧʨʘʚʠʣʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ APG IV, World Flora Online 

(http://www.Worldfloraonline.org), the Euro-Med Plantbase (http ww2.bgbm.org//). ɹr ʣʠ 

ʫʪʦʯʥʝʥʳ ʪʘʢʩʦʥʦʤʠʷ ʠ ʥʦʤʝʥʢʣʘʪʫʨʘ ʚʠʜʘ [11].  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʙʦʪʳ: ʌʣʦʨʘ 

ɸʟʝʨʙʘʡʜʞʘʥʘ [10], ʌʣʦʨʘ ʂʘʚʢʘʟʘ ʠ ʜʨ. [1, 3, 4, 12]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʊ. ɸ. ʈʘʙʦʪʥʦʛʦ, ɸ. ɸ. ʋʨʘʥʦʚʘ [8; 9].  

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʝʥʦʧʦʧʫʣʷʮʠʠ ʚʠʜʘ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ [6. 7].  

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʩʦʛʣʘʩʥʦ ʖ. A. ɿʣʦʙʠʥʫ: 

1. ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʚ ʨʘʟʚʠʪʠʠ ð (Q=1/2(a+b)>C 

2. ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ð (Q=1/2(A+B)=C 

3. ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ð (Q=1/2(A+B)<C 

 

ɺʳʚʦʜʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

I ʎʇ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʝʣʦ ʀʣʠʩʫ ɻʘʭʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘ ʛʨʘʥʠʮʝ ʣʝʩʘ ʥʘʜ ʫ. ʤ. 1321 ʤ. (lat: 

41027153ēē N; long: 470417ēē E) ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ 

(ʈʠʩʫʥʦʢ), ʚ ʘʩʩʦʮʠʘʮʠʠ Festucetum rupila-Asperulum caucasica; II ʎʇ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩ. ʀʣʠʩʫ ɻʘʭʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʂʫʨʤʫʢʯʘʷ, ʚʦʟʣʝ çɺʝʣʠʢʦʛʦ 

ʤʦʩʪʘè ʥʘʜ ʫ. ʤ. 1028 ʤ. ʚ ʘʩʩʦʮʠʘʮʠʠ Poacetum pratense - Trifoleusum canesens; III ʎʇ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ɻʘʙʘʣʠʥʩʢʠʡ ʨʘʡʦʥ, ʪʫʬʘʥʜʘʛʩʢʠʡ ʭʨʝʙʝʪ (lat: 40040156ēē N; long: 450 461 20ēē E) 

ʥʘ ʚʳʩʦʪʝ ʥʘʜ ʫ. ʤ. 1696 ʤ Festucetum pratensis-Dactyeosum glomerata L. ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 

ʘʩʩʦʮʠʘʮʠʠ [5]. 

ʈʦʩʪʢʠ ʠ ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʦ ʚʩʝʭ ʪʨʝʭ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʚ 2022 

ʛ, ʚ ʘʩʩʦʮʠʘʮʠʠ Poacetum pratense-Trifoleusum canesens (II ʎʇ) ʚ 2023-2024 ʛʛ. ɺ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ Festucetum rupila ï Asperulasum caucasica ʠ Festucetum pratensis - 

Dactyeosum glomerata L. ʫʣʫʯʰʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʘʩʩʦʮʠʘʮʠʠ ʟʘʣʦʞʠʣʦ ʦʩʥʦʚʫ 
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ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʘ. ɺ ʮʝʣʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʘʟʦʚʦʛʦ ʩʧʝʢʪʨʘ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʡ 

ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ. ʎʝʥʦʧʦʧʫʣʷʮʠʠ (lat: 41027153ēē N; long: 470417ēē E)  

 

ɺ I ʎʇ ʬʣʫʢʪʫʘʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʯʘʱʝ ʚ ʪʝʯʝʥʠʝ 2021-2024 ʛʦʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʬʨʘʛʤʝʥʪʘʮʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʩʧʝʢʪʨʘ ʧʦʧʫʣʷʮʠʷ ʦʢʘʟʘʣʘʩʴ ʥʝʧʦʣʥʦʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʟʦʥʳ ʧʣʦʪʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʝʩʩʠʩʪʝʤʥʦʛʦ 

ʚʳʧʘʩʘ ʚ ʘʩʩʦʮʠʘʮʠʠ Festucetum rupila ï Asperulasum caucasica, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ ʫʤʝʥʴʰʠʣʘʩʴ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʨʳʭ ʦʩʦʙʝʡ ʫʚʝʣʠʯʠʣʦʩʴ. 

ʅʝʦʙʨʘʪʠʤʳʝ ʢʦʣʝʙʘʥʠʷ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ, ʝʩʣʠ ʥʝ ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. 

ʕʪʦ ʪʘʢʞʝ ʦʧʘʩʥʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚʠʜʘ. 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʩʦʙʝʡ ʦʙʫʩʣʦʚʣʝʥʘ ʩʠʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʝʛʝʥʝʨʘʮʠʠ), ʟʘʚʠʩʠʪ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʩʦʙʝʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʇʦʜ ʦʙʱʠʤ 

ʞʠʟʥʝʥʥʳʤ ʧʦʥʠʤʘʝʪʩʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʚʠʜʘ ʚ ʮʝʥʦʟʝ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʟʚʠʪʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʜʠʢʘʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ, 

ʠʤʝʶʱʠʝʩʷ ʫ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʩʣʝʞʠʚʘʣʘʩʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ Minuartia 

bieberstenii ʚ ʢʨʠʟʠʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʚ ʨʘʟʚʠʪʠʠ (ʊʘʙʣʠʮʘ).  

ɺ I ʎʇ ʪʦʣʴʢʦ ʚ 2022 ʛ (ʚ ʘʩʩʦʮʠʘʮʠʠ Festucetum rupila ïAsperulas caucasica), ʚʦ II ʎʇ 

(ʚ ʘʩʩʦʮʠʘʮʠʠ Poacetum pratense - Trifoleusum canesens) ʚ 2022-2023 ʛʛ, ʚ III ʎʇ (ʚ 

ʘʩʩʦʮʠʘʮʠʠ Festucetum pratensis - Dactyeosum glomerata L. ʚ 2022 ʛ ʠ 2024 ʛ ʚ ʠʭ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʢʨʠʟʠʩʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʜʨʫʛʠʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʘʟʚʠʪʠʠ. 

ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ 

ʩʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ Minuartia bieberstenii ʠ ʦʮʝʥʢʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ 

ʧʨʦʛʥʦʟʳ ʦ ʙʫʜʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ. 
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ʊʘʙʣʠʮʘ 

ɾʀɿʅɽʉʇʆʉʆɹʅʆʉʊʔ ʎɽʅʆʇʆʇʋʃʗʎʀʁ Minuartia bieberstenii 

 

ʎʇ ɻʦʜʳ ʂʦʣʠʯʝʩʪʚʦ ʚ ʎʇ, % ĶQ Q ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʎʇ 

a b c 

I ʎʇ 2021 42,1 25,9 32 1,1 34 ʈʘʟʚʠʪʠʝ 

2022 35,1 27,8 37,1 0,85 31,45 ʂʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ 

2023 25,4 40 35 0,93 32,7 ʈʘʟʚʠʪʠʝ 

2024 33,3 24,5 35 0,93 28,9 ʈʘʟʚʠʪʠʝ 

II ʎʇ 2021 32,6 38,3 29,1 1,04 35,45 ʈʘʟʚʠʪʠʝ 

2022 37,1 22,6 40,3 0,74 29,85 ʂʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ 

2023 28,2 35,2 36,6 0,87 31,7 ʂʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ 

2024 41 29 30 1,06 35 ʈʘʟʚʠʪʠʝ 

III ʎʇ 2021 25,5 41,8 32,8 1,05 33,65 ʈʘʟʚʠʪʠʝ 

2022 24,5 33,3 35 0,83 28,9 ʂʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ 

2023 28,3 43,3 28,3 1,3 49,95 ʈʘʟʚʠʪʠʝ 

2024 31 25,9 43,1 0,66 28,45 ʂʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚʠʜʦʤ Minuartia bieberstenii ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ. ʊʘʢʠʝ ʬʘʢʪʦʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ. ʉʦʭʨʘʥʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ 

Minuartia bieberstenii, ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʩʦʭʨʘʥʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʨʘʜʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, 

ʩʦʢʨʘʱʝʥʠʝ ʣʝʩʦʚ, ʣʫʛʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʧʦʣʥʦʝ ʠʭ 

ʫʥʠʯʪʦʞʝʥʠʝ, ʜʝʛʨʘʜʘʮʠʷ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʘʨʫʰʝʥʠʶ ʙʘʣʘʥʩʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʬʣʦʨʳ, ʩʦʢʨʘʱʝʥʠʶ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠʣʠ ʧʦʣʥʦʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ. ʇʦʵʪʦʤʫ ʩʦʭʨʘʥʝʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ. 

ɹr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʚʠʜʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ. ʈʘʟʨʘʙʦʪʘʥ ʧʣʘʥ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ Minuartia bieberstenii. 
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THE CHARACTERĶSTĶC SPECĶES OF THE Brassicaceae Burnett.  

FAMĶLY FOR THE FLORA OF NAKHCHĶVAN, AZERBAĶJAN 
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ʍɸʈɸʂʊɽʈʅʓɽ ɺʀɼʓ ʉɽʄɽʁʉʊɺɸ Brassicaceae Burnett .  

ɼʃʗ ʌʃʆʈʓ ʅɸʍʏʓɺɸʅɸ, ɸɿɽʈɹɸʁɼɾɸʅ 

 

Éɸʣʠʝʚʘ ɸ. ʄ., ORCID: 0009-0009-8075-9490, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʅʘʭʯʳʚʘʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʘʭʯʳʚʘʥ, ɸʟʝʨʙʘʡʜʞʘʥ, afagaliyeva100@gmail.com 

 

Abstract. The species of the Brassicaceae family of the flora of the Nakhchivan Autonomous 

Republic of Azerbaijan are considered. The flora of the region is characterized by 28 species 

belonging to 16 genera of this family. There are monotypic genera that are found only in the flora of 

Nakhchivan, Azerbaijan: Aethionema R.Br., Alyssum L., Arabidopsis (DC.) Heynh., Arabis L., 

Atropatenia F.K. Mey., Asperuginoides Rauschert, Coluteocarpus Boiss., Cymatocarpus O.E. 

Schultz, Drabopsis C. Koch, Diptychocarpus Trautv., Erysimum L., Fibigia Medik., Isatis L., 

Peltariopsis N. Busch, Litwinowia Woronow and Sterigmostemum Bieb. Bioecological 

characteristics of these species are given. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ Brassicaceae ʬʣʦʨʳ ʅʘʭʯʳʚʘʥʩʢʦʡ 

ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɼʣ ̫ ʬʣʦʨʳ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʥʳ 28 ʚʠʜʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 16 ʨʦʜʘʤ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ. ʀʤʝʶʪʩʷ ʤʦʥʦʪʠʧʠʯʝʩʢʠʝ ʨʦʜʳ, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚʦ ʬʣʦʨʝ ʅʘʭʯʳʚʘʥʘ, ɸʟʝʨʙʘʡʜʞʘʥ: Aethionema R.Br., Alyssum L., 

Arabidopsis (DC.) Heynh., Arabis L., Atropatenia F.K. Mey., Asperuginoides Rauschert, 

Coluteocarpus Boiss., Cymatocarpus O.E. Schultz, Drabopsis C. Koch, Diptychocarpus Trautv., 

Erysimum L., Fibigia Medik., Isatis L., Peltariopsis N. Busch, Litwinowia Woronow ʠ 

Sterigmostemum Bieb. ʇʨʠʚʦʜʷʪʩʷ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʚʠʜʦʚ. 

 

Keywords: Brassicaceae, genus, species, plant. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Brassicaceae, ʨʦʜ, ʚʠʜ, ʨʘʩʪʝʥʠʝ. 

 

The Brassicaceae Burnett. family is an important family for nature due to its species 

diversity. The Brassicaceae are an important family for three primary reasons [4].  

The unique climate and geographical location of the region create favorable conditions for the 

distribution of various species of the family. The harsh climate and mountainous areas of the 

Nakhchivan Autonomous Republic further enhance the adaptability of the Brassicaceae family. The 

mustard family (Brassicaceae or Cruciferae) belongs to the order Brassicales and is readily 

distinguished from other flowering plant families by a cruciform (crossshaped) corolla, six stamens 

(the outer two shorter than the inner four), a capsule often with a septum and a pungent watery sap 

[1].  
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The Brassicaceae (Cruciferae or mustard family) is a large plant family with approximately 

338 genera and 3709 species distributed worldwide, most are distributed in the temperate areas of 

the Northern Hemisphere [3]. 

The Brassicaceae Burnett. family is represented in the flora of the Republic of Azerbaijan by 

74 species from 248 genera. According to scientific literature sources, 28 species (16.96%) from 16 

genera of the family, out of 67 genera and 165 species found in the Nakhchivan Autonomous 

Republic, are characteristic of the region's flora [2, 5-8].  

The species of the Brassicaceae family characteristic of the flora of Nakhchivan, Azerbaijan, 

are listed below in the following systematic composition: 

Genus: Aethionema R.Br.  

Aethionema cardiophyllum Boiss. & Heldr.  

Aethionema cordatum (Desf.) Boiss.  

Aethionema diastrophis Bunge  

Aethionema edentulum N.Busch  

Aethionema fimbriatum Boiss.  

Genus: Alyssum L.  

Alyssum dasycarpum Steph.  

Alyssum persicum Boiss. (A. Muelleri Boiss. &  Buhse)  

Genus: Arabidopsis (DC.) Heynh.  

Arabidopsis parvula (Schrenk) O.E. Schulz  

Genus: Arabis L.  

Arabis carduchorum Boiss. (A. armena N.Busch)  

Genus: Atropatenia F.K. Mey 

Atropatenia rosrtata (N.Busch) F.K. Mey. (Thlaspi rostratum N.Busch)  

Atropatenia zangezura ( Tzvel.) F.K. Mey. (Thlaspi zangezura Tzvel.)  

Genus: Asperuginoides Rauschert (Buchingera Boiss. & Hohen.)  

Asperuginoides axillaris (Boiss. & Hohen.) Rauschert (Buchingera axillaris Boiss. &  

Hohen.)  

Genus: Coluteocarpus Boiss.  

Coluteocarpus vesicaria (L.) Holmboe  

Genus: Cymatocarpus O.E. Schultz  

Cymatocarpus Grossheimii N.Busch  

Genus: Drabopsis C.Koch  

Drabopsis nuda (Belanger) Stapf (D. verna C. Koch)  

Genus: Diptychocarpus Trautv.  

Diptychocarpus strictus (Fisch. ex Bieb.) Trautv.  

Genus: Erysimum L.  

Erysimum brachycarpum Boiss.  

Erysimum sisymbrioides C.A. Mey.  

Erysimum subulatum J. Gay (E. persicum Boiss.)  

Genus: Fibigia Medik.  

Fibigia macrocarpa (Boiss.) Boiss.  

Fibigia suffruticosa (Vent.) Sweet  

Genus: Ķsatis L.  

Ķsatis brachycarpa C.A. Mey.  

Ķsatis Bungeana Seidl.  

Ķsatis Karjaginii  Schischk.  
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Ķsatis ornithorhynchus N. Busch  

Genus: Peltariopsis N.Busch  

Peltariopsis Grossheimii N.Busch  

Genus: Litwinowia Woronow  

Litwinowia tenuissima (Pall.) Woronow  ex  Pavl.  

Genus: Sterigmostemum Bieb.  

Sterigmostemum acanthocarpum Fisch. &  C.A. Mey.  

These plants are distributed in the regional flora in accordance with laws, at various elevations 

and ecological environments: 

Aethionema cardiophyllum Boiss. & Heldr. is a semi-shrub species with a stem height of 15-

25 cm. The plant's phenophase occurs in the months of may-june and june-july. It belongs to the 

xerophyte ecological group and is distributed in the dry, gravelly, and rocky slopes of the middle 

mountain belt of the Nakhchivan AR. 

Aethionema cordatum (Desf.) Boiss. is a semi-shrub life-form species with a height of 10-30 

cm. The plant's phenophase occurs in the months of may-june and june-july. It belongs to the 

xerophyte ecological group and is distributed in the dry and gravelly slopes of the middle mountain 

belt of the Nakhchivan AR. 

Aethionema diastrophis Bunge is a semi-shrub life-form species with a height of 15-25 cm. 

The plant's phenophase occurs in the months of may-june and july-August. It belongs to the 

xerophyte ecological group and is distributed in the rocky and gravelly slopes of the middle 

mountain belt of the Nakhchivan AR. 

Aethionema edentulum N. Busch is a semi-shrub life-form species with a height of 25-35 cm. 

The plant's phenophase occurs in the months of may and july-august. It belongs to the xerophyte 

ecological group and is distributed in the dry, stony, and rocky slopes of the middle mountain belt 

of the Nakhchivan AR. 

Aethionema fimbriatum Boiss. is a semi-shrub life-form species with a height of 25-40 cm. 

The plant's phenophase occurs in the month of august. It belongs to the xeromesophyte ecological 

group and is distributed in the rocky slopes and fields of the middle mountain belt of the 

Nakhchivan AR. 

Alyssum dasycarpum Steph. is an annual life-form species with a height of 10-25 cm. The 

plant's phenophase occurs in the months of march-june. It belongs to the xerophyte ecological group 

and is distributed in the dry clayey and rocky slopes, riverbanks, sandy areas, fields, and orchards of 

the lower and middle mountain belts of the Nakhchivan A R. 

Alyssum persicum Boiss. is a perennial life-form species with a height of 5-15 (25) cm. The 

plant's phenophase occurs in the months of (april) may-june and (may) june-august. It belongs to 

the xerophyte ecological group and is distributed in the dry, rocky, clayey slopes and limestone 

areas of the middle mountain belt of the Nakhchivan AR (rarely in subalpine elevations). 

Arabidopsis parvula (Schrenk) O. E. Schulz is an annual life-form species with a height of 3-

15 cm. The plant's phenophase occurs in the months of april-may and may-june. It belongs to the 

xerophyte ecological group and is distributed in the dry, clayey slopes and saline areas of the lower 

mountain belt of the Nakhchivan AR. 

Arabis carduchorum Boiss. is a perennial life-form species with a height of 2-5 cm. The 

plant's phenophase occurs in the months of may-june and june-july. It belongs to the mesophyte 

ecological group and is distributed in the meadows of the alpine elevations of the Nakhchivan AR. 

Asperuginoides axillaris (Boiss. & Hohen.) Rauschert is an annual life-form species with a 

height of 10-70 cm. The plant's phenophase occurs in the months of april-may and june-july. It 
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belongs to the mesoxerophyte ecological group and is distributed in the broad-leaved forests and 

rocky soils of the middle mountain belt of the Nakhchivan AR. 

Atropatenia rostrata (N. Busch) F. K. Mey. is a semi-shrub life-form species with a height of 

4-15 cm. The plant's phenophase occurs in the months of april and may-june. It belongs to the 

xerophyte ecological group and is distributed in the rocky areas of the middle mountain belt of the 

Nakhchivan AR. 

Atropatenia zangezura (Tzvel.) F. K. Mey. is a perennial life-form species with a height of 3-

10 cm. The plant's phenophase occurs in the months of june-july. It belongs to the xerophyte 

ecological group and is distributed in the rock crevices of the subalpine elevations of the 

Nakhchivan AR. 

Coluteocarpus vesicaria (L.) Holmboe is a perennial life-form species with a height of 8-20 

cm. The plant's phenophase occurs in the months of may-june and june-august. It belongs to the 

xerophyte ecological group and is distributed in the dry and rocky slopes of the middle to upper 

mountain belt of the Nakhchivan AR. 

Cymatocarpus Grossheimii N. Busch is an annual life-form species with a height of 20-40 

cm. The plant's phenophase occurs in the months of may-july. It belongs to the xerophyte ecological 

group and is distributed in the dry and rocky slopes of the foothills of the Nakhchivan AR. 

Drabopsis nuda (Belanger) Stapf is an annual life-form species with a height of 5-10 cm. The 

plant's phenophase occurs in the months of may and may-june. It belongs to the xerophyte 

ecological group and is distributed in the dry and rocky slopes of the middle mountain belt of the 

Nakhchivan AR. 

Diptychocarpus strictus (Fisch. ex Bieb.) Trautv is an annual life-form species with a height 

of 10-50 cm. The plant's phenophase occurs in the months of (march) april and april-may. It 

belongs to the xerophyte ecological group and is distributed in the clayey, weakly saline slopes and 

weedy areas of the plains and lower mountain belt of the Nakhchivan AR. 

Erysimum brachycarpum Boiss. is a biennial life-form species with a height of 45 cm. The 

plant's phenophase occurs in the month of june. It belongs to the xerophyte ecological group and is 

distributed in the rocky and stony areas of the high mountain belt of the Nakhchivan AR. 

Erysimum sisymbrioides C.A. Mey. is an annual life-form species with a height of 10-20 cm. 

The plant's phenophase occurs in the months of may and june. It belongs to the xerophyte 

ecological group and is distributed in the clayey semi-deserts of the lower and middle mountain 

belts of the Nakhchivan AR. 

Erysimum subulatum J. Gay is a biennial life-form species with a height of 20-50 cm. The 

plant's phenophase occurs in the months of may and june. It belongs to the xerophyte ecological 

group and is distributed in the dry, stony, and clayey areas of the lower and middle mountain belts 

of the Nakhchivan AR. 

Fibigia macrocarpa (Boiss.) Boiss. is a perennial life-form species with a height of 15-35 

(40) cm. The plant's phenophase occurs in the months of may-june and june-july. It belongs to the 

xerophyte ecological group and is distributed in the dry and rocky slopes of the middle mountain 

belt of the Nakhchivan AR. 

Fibigia suffruticosa (Vent.) Sweet is a perennial life-form species with a height of 15-55 cm. 

The plant's phenophase occurs in the months of may-june and june-july. It belongs to the xerophyte 

ecological group and is distributed in the dry, gravelly, and rocky slopes of the lower and middle 

mountain belts of the Nakhchivan AR. 

Isatis brachycarpa C.A. Mey. is a biennial life-form species with a height of 40-80 cm. The 

plant's phenophase occurs in the month of june. It belongs to the xerophyte ecological group and is 
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distributed in the stony and dry areas of the middle and upper mountain belts of the Nakhchivan 

AR. 

Isatis Bungeana Seidl. is a biennial life-form species with a height of 40-60 cm. The plant's 

phenophase occurs in the months of july-august. It belongs to the xerophyte ecological group and is 

distributed in the stony and dry areas of the middle and upper mountain belts of the Nakhchivan 

AR. 

Isatis Karjaginii Schischk. is a perennial life-form species with a height of 40 cm. The plant's 

phenophase occurs in the months of may-june. It belongs to the xerophyte ecological group and is 

distributed in the rocky slopes and stony areas of the middle mountain belt of the Nakhchivan AR. 

Isatis ornithorhynchus N. Busch is an annual life-form species with a height of 15-40 cm. The 

plant's phenophase occurs in the month of may. It belongs to the mezoxerophyte ecological group 

and is distributed in the sandy areas and fields of the lower mountain belt of the Nakhchivan AR. 

Litwinowia tenuissima (Pall.) Woronow ex Pavl. is an annual life-form species with a height 

of 35 cm. The plant's phenophase occurs in the months of april and may. It belongs to the xerophyte 

ecological group and is distributed in the dry slopes and weedy areas of the territories extending to 

the lower and middle mountain belts of the Nakhchivan AR. 

Peltariopsis Grossheimii N. Busch is a biennial life-form species with a height of 20 cm. The 

plant's phenophase occurs in the months of april-may and may-june. It belongs to the xerophyte 

ecological group and is distributed in the limestone slopes of the lower mountain belt of the 

Nakhchivan AR. 

Sterigmostemum acanthocarpum Fisch. & C.A. Mey. is an annual life-form species with a 

height of 10-40 cm. The plant's phenophase occurs in the months of april-june and may-july. It 

belongs to the xerophyte ecological group and is distributed in the dry, clayey, stony, gravelly 

slopes and xerophilous shrublands of the areas extending to the lower mountain belt of the 

Nakhchivan AR. 

As seen from the above information, the species characteristic of the region's flora, according 

to their life forms, are as follows: 10 species are annual (35.71%), 7 species are perennial (25%), 6 

species are semi-shrub (21.42%), and 5 species are biennial (17.85%). Annual life-form plants 

dominate in terms of abundance. In relation to humidity, the majority of species belong to the 

xerophyte ecological group. 

Conclusion: In the flora of the Nakhchivan Autonomous Republic, 10 genera (14.92%) out of 

67 genera of the Brassicaceae Burnett. family are monotypic, and 2 of these genera are 

characteristic of the region's flora: Coluteocarpus Boiss. and Litwinowia Woronow. Additionally, in 

the flora of Azerbaijan, genera such as Peltariopsis N. Busch and Cymatocarpus O. E. Schultz 

include one species each, which are also characteristic of the Nakhchivan flora (Asgarov A., 2016). 
 

References: 

1. Franzke, A., Lysak, M. A., Al-Shehbaz, I. A., Koch, M. A., & Mummenhoff, K. (2011). 

Cabbage family affairs: the evolutionary history of Brassicaceae. Trends in plant science, 16(2), 

108-116. https://doi.org/10.1016/j.tplants.2010.11.005 

2. Askerov, A. M. (2016), Flora Azerbaidzhana. Baku. (in Azerbaijani). 

3. Younes, K., Merghache, S., Djabou, N., Selles, C., Muselli, A., Tabti, B., & Costa, J. 

(2015). Chemical Composition and Free Radical Scavenging Activity of Essential Oils and Extracts 

of Algerian Cardaria draba (L.) Desv. Journal of Essential Oil Bearing Plants, 18(6), 1448-1458. 

https://doi.org/10.1080/0972060X.2014.974077 

4. Koch, M., Al-Shehbaz, I. A., & Mummenhoff, K. (2003). Molecular systematics, 

evolution, and population biology in the mustard family (Brassicaceae). Annals of the Missouri 

Botanical Garden, 151-171. https://doi.org/10.2307/3298580 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 11. ˉ5 2025 

https://doi.org/10.33619/2414-2948/114 

 

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

5. Nabieva, F. (2013). Poleznye rasteniya semeistva Brassicaceae Burnett., rasprostranennye v 

Shakhbuzskom raione. Nakhchyvanskoe otdelenie Natsional'noi akademii nauk Azerbaidzhana, 

Izvestiya, Seriya estestvennykh i tekhnicheskikh nauk, (4), 122-132. (in Azerbaijani). 

6. Gasymov, Kh. Z., Ibadullaeva, S. Ch., Seidov, M. M., & Shiralieva, G. Sh. (2018). Dikie 

ovoshchnye rasteniya flory Nakhchyvanskoi Avtonomnoi Respubliki. Nakhchyvan. (in 

Azerbaijani). 

7. Seidov, M., Ibadullaeva, S. Ch., Gasymov, Kh. Z., & Salaeva, Z. K. (2014). Flora i 

rastitel'nost' Shakhbuzskogo gosudarstvennogo prirodnogo zapovednika. Nakhchyvan. (in 

Azerbaijani). 

8. Talybov, T. Kh., Ibragimov, A. Sh., & Ibragimov, A. M. (2021). Taksonomicheskii spektr 

flory Nakhchyvanskoi Avtonomnoi Respubliki. Nakhchyvan. (in Azerbaijani). 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Franzke A., Lysak M. A., Al-Shehbaz I. A., Koch M. A., Mummenhoff K. Cabbage family 

affairs: the evolutionary history of Brassicaceae // Trends in plant science. 2011. V. 16. ˉ2. P. 108-

116. https://doi.org/10.1016/j.tplants.2010.11.005 

2. ᴄsgᴅrov A. M. Azᴅrbaycan Florasē. Bakē: TEAS Press, 2016. 444 s. 

3. Younes K., Merghache S., Djabou N., Selles C., Muselli A., Tabti B., Costa J. Chemical 

Composition and Free Radical Scavenging Activity of Essential Oils and Extracts of Algerian 

Cardaria draba (L.) Desv // Journal of Essential Oil Bearing Plants. 2015. V. 18. ˉ6. P. 1448-1458. 

https://doi.org/10.1080/0972060X.2014.974077 

4. Koch M., Al-Shehbaz I. A., Mummenhoff K. Molecular systematics, evolution, and 

population biology in the mustard family (Brassicaceae) // Annals of the Missouri Botanical 

Garden. 2003. P. 151-171. https://doi.org/10.2307/3298580 

5. Nᴅbiyeva F. Brassicaceae Burnett cinsinin faydalē bitkilᴅri. ķahbuz rayonunda yayēlmēĸ ailᴅ 

// Azᴅrbaycan Milli Elmlᴅr Akademiyasē Nax­ēvan Bºlmᴅsi, Xᴅbᴅrlᴅr, Tᴅbiᴅt vᴅ Texnika Elmlᴅri 

Seriyasē. 2013. ˉ4. P. 122-132. 

6. Qasēmov H. Z., Ķbadullayeva S. C., Seyidov M. M., ķirᴅliyeva G. ķ. Nax­ēvan Muxtar 

Respublikasē florasēnēn yabanē tᴅrᴅvᴅz bitkilᴅri. Nax­ēvan: ᴄcᴅmi, 2018. 416 s. 

7. Seyidov M., Ķbadullayeva S. C., Qasēmov H. Z., Salayeva Z. K. ķahbuz Dºvlᴅt Tᴅbiᴅt 

Qoruĵunun flora vᴅ bitki ºrt¿y¿. Nax­ēvan: ᴄcᴅmi, 2014. 524 s. 

8. Talēbov T. H., Ķbrahimov A. ķ., Ķbrahimov A. M. Nax­ēvan Muxtar Respublikasē florasēnēn 

taksonomik spektri. Nax­ēvan: ᴄcᴅmi, 2021. 425 s. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 08.03.2025 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

12.03.2025 ʛ. 

____________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

Alieva A. The Characteristic Species of the Brassicaceae Burnett. Family for the Flora of 

Nakhchivan, Azerbaijan // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2025. ʊ. 11. ˉ5. ʉ. 53-58. 

https://doi.org/10.33619/2414-2948/114/06 

 

Cite as (APA): 

Alieva, A. (2025). Species of the Brassicaceae Burnett. Family for the Flora of Nakhchivan, 

Azerbaijan. Bulletin of Science and Practice, 11(5), 53-58. https://doi.org/10.33619/2414-

2948/14/06 

 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 11. ˉ5 2025 

https://doi.org/10.33619/2414-2948/114 

 

                  ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 59 

 

 

 

 

 

UDC 581.553; 574.34 

AGRIS F40 

https://doi.org/10.33619/2414-2948/114/07 

 

GEOGRAPHICAL ANALYSIS OF THE CURRENT STATE OF VEGETATION COVER 

IN YEVLAKH DISTRICT (THE REPUBLIC OF AZERBAIJAN)  

 

ÉMammadova Z., ORCID: 0000-0001-6811-2082, Baku State University,  

Baku, Azerbaijan, zulfiyya_m@rambler.ru 

ÉVahidli A., Baku State University, Baku, Azerbaijan 

 

ɻɽʆɻʈɸʌʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʉʆɺʈɽʄɽʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ  

ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʇʆʂʈʆɺɸ ɽɺʃɸʍʉʂʆɻʆ ʈɸʁʆʅɸ 

(ɸɿɽʈɹɸʁɼɾɸʅʉʂɸʗ ʈɽʉʇʋɹʃʀʂɸ) 

 

Éʄʘʤʝʜʦʚʘ ɿ. ɼ., ORCID: 0000-0001-6811-2082, ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, zulfiyya_m@rambler.ru 

Éɺʘʭʠʜʣʠ ɸ. ɺ., ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

Abstract. The distribution of 176 plant species belonging to 27 families and 75 genera in the 

wild flora of the area was determined during the research conducted in Yevlakh district area in 

2023-2025. A flora conspectus, identified during the research, was developed for the species, which 

included the taxonomic structure, life forms, geographical and areal types, ecological groups and 

endemism of the areaôs flora. It was found that the Poaceae, Chenopodiaceae, Asteraceae, 

Fabaceae, Cyperaceae, Salicaceae, Polygonaceae and Rosaceae families are represented by more 

species in the area. The research also determined the species composition and structural 

characteristics of the phytocenoses found in the vegatation cover of  Yevlakh district, revealing that 

the areaôs flora includes desert, semi-desert, meadow, forest, swamp and other plant types. It was 

determined that recent global ecological problems, including anthropogenic factors, have a direct 

impact on the flora and vegetation of the area. In this regard, studying the geographical analysis of 

the current state of the flora in the territory of Yevlakh district creates the need for future 

geobotanical or phytosociological research within the area. This shows that the ongoing work is 

highly relevant. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʝʨʠʦʜ ʩ 2023 ʧʦ 2025 ʛʛ. ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɽʚʣʘʭʩʢʦʛʦ ʨʘʡʦʥʘ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʜʠʢʦʡ ʬʣʦʨʝ ʨʝʛʠʦʥʘ 

176 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 27 ʩʝʤʝʡʩʪʚʘʤ ʠ 75 ʨʦʜʘʤ. ɼʣʷ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ ʙʳʣ 

ʧʦʜʛʦʪʦʚʣʝʥ ʢʦʥʩʧʝʢʪ ʬʣʦʨʳ, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʞʠʟʥʝʥʥʳʝ 

ʬʦʨʤʳ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʘʨʝʘʣʴʥʳʝ ʪʠʧʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʠ ʵʥʜʝʤʠʟʤ ʬʣʦʨʳ 

ʨʝʛʠʦʥʘ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʤʝʡʩʪʚʘʤʠ 

Poaceae, Chenopodiaceae, Asteraceae, Fabaceae, Cyperaceae, Salicaceae, Polygonaceae ʠ 

Rosaceae, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʝʛʠʦʥʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʪʦʮʝʥʦʟʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʧʦʢʨʦʚʝ ɽʚʣʘʭʩʢʦʛʦ ʨʘʡʦʥʘ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚʦ ʬʣʦʨʝ ʨʝʛʠʦʥʘ ʧʫʩʪʳʥʥʦʛʦ, 

ʧʦʣʫʧʫʩʪʳʥʥʦʛʦ, ʣʫʛʦʚʦʛʦ, ʣʝʩʥʦʛʦ, ʙʦʣʦʪʥʦʛʦ ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʛʣʦʙʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʣʦʨʫ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʠʟʫʯʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʬʣʦʨʳ ɽʚʣʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʣʘʥʠʨʫʝʤʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ 
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ʠʣʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʡ ʨʘʙʦʪʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤʘʮʠʷ, ʘʩʩʦʮʠʘʮʠʷ, ʬʣʦʨʘ, ʵʥʜʝʤʠʢ. 

 

Keywords: formation, association, flora, endemic. 

 

Yevlakh district of the Republic of Azerbaijan with a total area of 1465.4 square meters 

borders Agdash, Barda, Tartar, Goranboy, Samukh, Qakh and Shaki districts and is located on a 

plain area on the right bank of the Kura River [9, 12]. 

The soil cover of the area or the edaphic factors has a significant impact on the development, 

growth and spread of plants. Therefore, when studying the current state of the vegetation cover in 

the area, besides climatic conditions, fertility indicators in the soil cover must be taken into account 

in the restoration of vegetation cover. The ecological parameters of the soils formed as a result of 

the physical-geographical conditions of the research area are of great importance in the study of the 

flora and vegetation cover of the area. 

The study of the current state of plants found in the wild flora of Yevlakh district is also 

relevant in terms of the implementing the "Problem of efficient use and protection of the plant life 

based on biological principles". The research also reveals the need to conduct geobotanical studies 

in the area, analyze the geographical assessment of the current state of the vegetation cover and 

fulfill the tasks set in the "State Program for 2016-2020 on the development of the real estate 

cadastral system, investigation of the efficiency of the land use and its protection in the Republic of 

Azerbaijan". 

 

Material and methods of research 

The main object of the research was the study of the current state and geographical analysis of 

the plants found in the wild flora of Yevlakh district of Azerbaijan in 2023-2025. 

The life forms or biomorphs of plants, their classification, taxonomic structure [1, 2, 7, 17], 

projected cover [14, 18], ecological groups [16], geographical types [15] were taken into account, 

and various methods were used to determine endemism, rare and endangered representatives [8, 10, 

11] during geobotanical and floristic research. At the same time, various geobotanical field-research 

methods were carried out while recording phytocenoses found gray-brown, chestnut, gray, gray-

meadow, gray-brown, meadow-swamp, swamp, meadow-forest and tugay soils [4, 13] in the area. 

Semi-desert vegetation has developed in the largest area in natural winter pasture in the wild 

flora of Yevlakh district of Azerbaijan. There are numerous floristic and geobotanical research 

works by various scholars regarding the improvement of natural winter pasture and the semi-desert 

vegetation found in the largest area of the research area [3, 5, 6].  

However, despite the conducted research, global ecological changes are directly affecting the 

flora of the area. In this regard, research in the wild flora of Yevlakh district is relevant. 

 

Discussion of results 

The distribution of 176 plant species belonging to 27 families and 75 genera in the flora of the 

area was determined and a flora conspectus was developed during the conducted research. 

According to the analysis of the taxonomic structure or composition of the wild flora of Yevlakh 

district, it was clarified that 2 species belong to the gymnosperms and 174 species belong to the 

angiosperms. 
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While conducting the research on the wild flora of Yevlakh district, the analysis of the 

taxonomic structure revealed that 8 families (Poaceae, Chenopodiaceae, Asteraceae, Fabaceae, 

Cyperaceae, Salicaceae, Polygonaceae, and Rosaceae) have the most dominance in terms of the 

number of genera and species.  

Overall, the analysis by taxon shows that the mentioned species play a significant role in the 

formation of the wild flora of Yevlakh district, creating phytocenoses and organizing into 

formations and associations. 

 When analyzing the life forms or biomorphs of the species found in the areaôs flora during 

the research, the methods provided by Serebryakov (1964) and Raunkier (1934) were used. 

According to Serebryakov (1964), when analyzing the life forms, it became clear that annual and 

perennial herbs, as well as shrubs and trees, predominated. Annual herbs, with 64 species, 

accounted for 36.5% of the total species, ranking first. Perennials, with 56 species, made up 31.8%, 

coming second, followed by shrubs with 22 species (12.5%), trees with 15 species (8.5%), biennial 

herbs with 10 species (5.9%), semi-shrubs with 4 species (2.4%), shrublets with 3 species (1.7%), 

and semi-shrubs with 1 species (0.7%). 

According to Raunkier (1934), when analyzing the life forms of plants found in the flora of 

Yevlakh district, it was determined that therophytes predominated with 64 species (36.5%), 

followed by hemicryptophytes with 56 species (31.8%), phanerophytes with 37 species (21.0%), 

cryptophytes with 11 species (6.2%) and chamaephytes with 8 species (4.5%) among the 176 plant 

species.  

Using the methods provided by A. A. Grossheym (1939-1961) and Portenier (2000), the 

distribution of plants found in the territory of Yevlakh district according to their areal types was 

analyzed. It was found that 97 species belonging to the Ancient Mediterranean areal type, 

representing 55.1%, predominated among the plants in the Yevlakh district. Species of the Boreal 

areal type were represented by 38 species (21.5%), species of the Caucasian areal type by 16 

species (9.1%), species of the Desert areal type by 15 species (8.5%), species of the Steppe areal 

type by 2 species (1.1%), and species of the Adventive areal type by 1 species (0.7%). The areal 

type of 7 species was not observed, which accounted for 4.0% of the total species. 

According to the conducted research, it has been concluded that the distribution of species 

formed in the Ancient Mediterranean areal type and corresponding classes (Sarmatian, 

Mediterranean, and Near Eastern) in the wild flora of the area is related to migration from the 

Atropatene group. Furthermore, the plant species belonging to the relevant areal types found here 

are formed numerous classes. 

When analyzing the ecological groups of plants found in Yevlakh district, groups such as 

xerophytes, mesoxerophytes, mesophytes and hydrophytes were identified, taking into account the 

relief they occupy, their water requirements and the granulometric composition of the soils. 

During the research, the analysis of the distribution of plants found in Yevlakh district 

according to ecological groups revealed that xerophytes predominated with 110 species (62.5%). 

Mesoxerophytes were represented by 19 species (10.8%), mesophytes by 30 species (17.0%) and 

hydrophytes by 17 species (9.7%). 

The endemism of plants found in Yevlakh district was also determined during the research. A 

number of references were used in this process. According to the information provided by A. M. 

Asgarov (2016), the higher plants distributed in the flora of Azerbaijan are represented by 5,000 

types belonging to 176 families and 1,142 genera. The author also notes that endemics consist of 

181 species belonging to 31 families and 86 genera in the Republic of Azerbaijan [1]. 
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 The comparative analysis revealed that a total of 22 endemic species are found in the flora of 

the area, of which Caucasian areal endemics make up 15 species (8.5%), and Azerbaijani endemics 

make up 7 species (4.0%). 

The types of vegetation found in the area were also identified during the geographical analysis 

of the current state of the flora of the Yevlakh district. It was revealed that the flora of the area 

includes desert, semi-desert, meadow, forest, swamp and other types of vegetation. While studying 

the vegetation types, the species composition and structural characteristics of the phytocenoses 

found there were also determined, and the geobotanical description of the formations was made. As 

a result of the research, it was determined that semi-desert vegetation is the more widespread among 

these vegetation types. It was found that plants of economic importance, particularly leguminous 

plants predominate in the semi-desert vegetation of Yevlakh district. 

The classification of phytocenoses of leguminous plant revealed 2 formation classes, 2 

formation groups and 2 associations belonging to 1 vegetation type in the semi-desert vegetation of 

the Yevlakh district during the research. The semi-shrubby-perennial herbaceous semi-deserts and 

perennial herbaceous-ephemeral semi-deserts can be mentioned among the identified formation 

classes. 

It was determined that the semi-shrubby-perennial herbaceous semi-desert formation class is 

represented by the Salsoleta - Alhagietum formation group with the Salsoleta dendroides - 

Alhagietum pseudoalhagi association, while the perennial herbaceous-ephemeral semi-deserts 

formation class is represented by the Glycyrrhieta - Ephemeretum formation group with the 

Glycyrrhieta glabra - Ephemeretum association.  

The forage qualities of the species found in the semi-desert vegetation of Yevlakh district, 

such as (Medicago minima Grub.), (M. caucasica Vass.), (M. tribuloides Desr.), (M. arabica All.), 

(M. agrestis Ten.), (Trifolium echinatum M.B.), (T. parviflorum Ehrh.), (T. scabrum L.), (T. 

striatum L.), (Astragalus caucasis Pall.), (A. contortuplicatus L.), (A. brachyceras Ledeb.), (G. 

macedonica Boiss. & Orph.), (Alhagi pseudalhagi (Bieb.) Desv.), and others are high, and when 

planted together with cereal crops, they are considered nutritious forage. At the same time, the 

products obtained from these leguminous plants are widely used in agriculture, medicine for 

pharmaceuticals, landscaping for decoration, honey production, soil protection and the 

establishment of forest strips, as well as in various other fields.  

 

Conclusion 

It was determined that 176 plant species belonging to 27 families and 75 genera are spread in 

the area during the geographical analysis of the current state of the plant cover of Yevlakh district in 

the Republic of Azerbaijan. A flora conspectus was developed for the species identified during the 

research, which included the taxonomic structure of the areaôs flora, life forms, geographical and 

areal types, ecological groups and endemism. It was found that the Poaceae, Chenopodiaceae, 

Asteraceae, Fabaceae, Cyperaceae, Salicaceae, Polygonaceae, and Rosaceae families are 

represented by the greatest number of species in the studied area. 

The conducted research has led to the conclusion that the occurring climate changes, as well 

as anthropogenic factors are affecting the flora of Azerbaijan. In this regard, conducting a 

geographical analysis of the current state of the flora in Yevlakh district area creates a necessity for 

future geobotanical or phytosociological studies within the area. 

At the same time, the research has shown that the forage, straw and silage of the economically 

important species found in the vegetation types of Yevlakh district, especially in the semi-desert 

vegetation type, are rich in proteins, fats, as well as substantial amounts of minerals and vitamins. 

By studying these valuable economically important species, high results can be achieved in 
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increasing the winter forage reserves and improving the development of agricultural livestock in the 

Republic of Azerbaijan. This highlights the relevance of the conducted work. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʜʝʨʝʚʴʝʚ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ 

ʧʦʣʫʦʩʪʨʦʚʝ: ʞʝʣʝʟʥʦʛʦ ʜʝʨʝʚʘ, ʢʣʝʥʘ ʧʣʘʪʘʥʦʚʦʛʦ ʠʣʠ ʠʛʦʣʴʯʘʪʦʛʦ, ʛʠʨʢʘʥʩʢʦʛʦ ʢʣʝʥʘ, 

ʦʣʴʭʠ ʩʝʨʜʮʝʣʠʩʪʥʦʡ ʠ ʙʝʣʦʛʦʣʦʚʦʡ ʘʢʘʮʠʠ. ʇʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ ʥʘ ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ, ʫʯʠʪʳʚʘʪʴ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʫʭʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʠ 

ʛʨʫʧʧʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʚʠʜʳ. ʈʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʟʝʣʝʥʝʥʠʠ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʨʝʩʩʫ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʝʨʨʠʪʦʨʠʷ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʘʷ ʠ ʧʦʯʚʘ ʠʤʝʝʪ ʥʠʟʢʫʶ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ (ʛʫʤʫʩ), ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʭʦʜ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʠʥʪʨʦʜʫʢʮʠʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʉʣʝʜʫʝʪ 

ʫʜʝʣʪ̫ʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʨʦʩʠʪʝʣʴʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʩ ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ. ɹr ʣʦ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʦ ʙʦʣʝʝ 100 ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʠʟ 

ɻʠʨʢʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʠ ʣʝʩʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ 

ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʦʨʦʜʦʚ ɹʘʢʫ, 

ʉʫʤʛʘʠʪʘ, ʘ ʪʘʢʞʝ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ.  

 

Abstract. The article presents an analysis of data on the acclimatization of trees on the 

Absheron Peninsula: ironwood, sycamore or needle maple, Hyrcanian maple, small-leaved alder 

and white-headed acacia. When introducing long-lived tree and shrub species to the Absheron 

Peninsula, it is necessary to take into account the biological characteristics of the species, take into 

account the stress impact of the dry subtropical climate and group resistant species. The use of trees 

and shrubs resistant to environmental stress factors in landscaping is considered. The territory of the 

Absheron Peninsula is predominantly sandy and the soil has low water-holding capacity and 

organic residues (humus), agrotechnical care should be one of the main conditions for the 

introduction of woody plants. Particular attention should be paid to irrigation measures, taking into 
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account the biological origin of the plants. More than 100 trees and shrubs from the Hyrcanian 

National Park and forests of Azerbaijan were introduced. Currently, extensive research is being 

conducted to study the adaptive capacity of the cities of Baku, Sumgait, and the Absheron 

Peninsula. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʙʪʨʦʧʠʢʠ, ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ, ʠʥʪʨʦʜʫʢʮʠʷ, ʦʟʝʣʝʥʝʥʠʝ. 

 

Keywords: subtropics, trees, shrubs, introduction, landscaping. 

 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʚʩʝ ʞʠʚʦʝ, ʚʢʣʶʯʘʷ ʨʘʩʪʝʥʠʷ. ʂ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʦʩʚʝʱʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʩʠʣʴʥʳʝ ʜʦʞʜʠ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʦʢʝʘʥʘ, ʜʝʬʠʮʠʪ ʚʦʜʳ, ʣʝʩʥʳʝ 

ʧʦʞʘʨʳ, ʥʘʚʦʜʥʝʥʠʷ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʧʝʩʯʘʥʳʝ ʙʫʨʠ, ʤʘʛʥʠʪʥʳʝ ʚʠʭʨʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ 

ʉʦʣʥʮʝ ʠ ʪ. ʜ., ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ [2, 6]. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧ. ʄʘʨʜʘʢʷʥ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʝ ɹʘʢʫ. ʉʝʚʝʨʥʳʡ ʚʝʪʝʨ (ʍʘʟʨʠ) ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʥʘ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ɹʘʢʫ ʠ ʥʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ ʠʜʝʪ ʦʟʝʣʝʥʝʥʠʝ. ʆʜʥʘʢʦ ʜʝʨʝʚʴʷ, ʧʦʩʘʞʝʥʥʳʝ 

ʥʘ ʫʣʠʮʘʭ ʠ ʚ ʧʘʨʢʘʭ, ʫʥʠʯʪʦʞʘʶʪʩʷ ʩʠʣʴʥʳʤʠ ʚʝʪʨʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ 

ʧʦʜʚʝʨʞʝʥʳ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʫʩʳʭʘʥʠʶ ʚ ʞʘʨʢʠʭ ʠ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʠʟ-ʟʘ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʙʨʝʟʢʠ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022-2025 ʛʛ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʦʣʛʦʞʠʚʫʱʠʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ ʚ ʧʨʝʜʧʦʯʚʝʥʥʦʡ ʩʨʝʜʝ ɻʠʨʢʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ: ʧʘʨʨʦʪʠʷ ʧʝʨʩʠʜʩʢʘʷ 

ʠʣʠ ʞʝʣʝʟʥʦʝ ʜʝʨʝʚʦ (Parrotia persica (DC.) C.A. Mey..), ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ ʠʣʠ 

ʧʣʘʪʘʥʦʚʠʜʥʳʡ (Acer platanoides L.), ʢʣʝʥ ʛʠʨʢʘʥʩʢʠʡ (Acer hyrcanum Fisch. & C.A. Mey.), 

ʛʨʘʙ ʚʦʩʪʦʯʥʳʡ (Carpinus orientalis Mill .), ʭʫʨʤʘ ʢʘʚʢʘʟʩʢʘʷ (Diospyros lotus L.), ʷʩʝʥʴ 

ʚʳʩʦʢʠʡ ʠʣʠ ʦʙʳʢʥʦʚʝʥʥʳʡ (Fraxinus excelsior L.), ʦʣʴʭʘ ʢʘʚʢʘʟʩʢʘʷ ʠʣʠ ʩʝʨʜʮʝʣʠʩʪʥʘʷ 

(Alnus subcordata C.A. Mey.), ʣʝʫʮʝʥʘ ʩʚʝʪʣʦʛʦʣʦʚʯʘʪʘʷ (Leucaena leucocephala (Lam.) de Wit) 

ʠ ʜʨ. (ʈʠʩʫʥʦʢ). 

ʅʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʩʘʜʢʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʠʜʦʚ. ʇʦʣʠʚ ʧʨʦʚʦʜʠʪʩʷ ʢʘʞʜʳʝ 5 ʜʥʝʡ ʩʦ ʜʥʷ ʧʦʩʘʜʢʠ. ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ð 

75%, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ð 70-75% [1, 9, 10]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʦʣʛʦʞʠʚʫʱʠʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ð ʩʢʣʦʥ r

ʊʘʣʳʰʩʢʠʭ ʛʦʨ, ʣʝʩʘ ʶʞʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ [4, 8]. 

ʇʦʯʚʘ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʧʦʜʚʝʨʞʝʥʘ ʟʘʩʦʣʝʥʠʶ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʝʥ ʩʫʭʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʢʣʠʤʘʪ 

ʩ ʤʘʣʦʚʦʜʠʝʤ, ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʪʨʝʥʳʭ ʜʥʝʡ [5, 7]. ɼʘʥʥʳʝ 

ʧʦ ɸʧʰʝʨʦʥʩʢʦʤʫ ʧʦʣʫʦʩʪʨʦʚʫ ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʊɽʈʈʀʊʆʈʀʁ 
 

ʊʝʨʨʠʪʦʨʠʷ ʊ, 0ʉ ʆʪ. ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, % pH ʧʦʯʚʳ CO2 

ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ 30 35 55 60 6,5 7,0 0,038-0,0400 

ʃʝʥʢʦʨʘʥʴ 21-25 70-75 6,2-6,5 0,03 
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a) 
 

 

b) 
 

c) 

 

 

 
 

d) 
 

 

e) 
 

ʈʠʩʫʥʦʢ. ɺʠʜʳ ʨʘʩʪʝʥʠʡ a) ʢʣʝʥ, b) ʞʝʣʝʟʥʦʝ ʜʝʨʝʚʦ, c) ʦʣʴʭʘ, d) ʙʝʣʦʛʦʣʦʚʘʷ ʘʢʘʮʠʷ, e) 

ʢʘʚʢʘʟʩʢʘʷ ʭʫʨʤʘ 

 

ɹʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʚʠʜʦʚ, ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʚʠʜʘ 

(ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʠ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪʳ, ʬʦʨʤʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ) 

ʠʟʫʯʘʣʠʩʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʴʝʚ, ʘ ʪʘʢʞʝ 

ʨʘʟʤʝʨʳ ʣʠʩʪʘ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʊʘʙʣʠʮʘ 2) [3]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʊʘʙʣʠʮʝ 3, ʯʪʦ ʙʝʣʦʛʦʣʦʚʘʷ ʘʢʘʮʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʜʨʫʛʠʭ ʚʠʜʦʚ, ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʩʫʭʠʤ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ɸʧʰʝʨʦʥʘ ʠ ʨʘʥʦ ʥʘʯʠʥʘʝʪ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʚʝʛʝʪʘʮʠʠ ʵʪʦʪ ʚʠʜ ʥʘʯʘʣ 

ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʯʠʩʣʦ ʣʠʩʪʴʝʚ ð 14, ʧʣʦʱʘʜʴ ʣʠʩʪʘ ð 16,3 ʩʤ2, ʚʣʘʞʥʘʷ ʤʘʩʩʘ ʣʠʩʪʘ ð 

0,170 ʛ, ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ ʠʟ ʣʠʩʪʘ ð ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ. ɽʱʝ ʦʜʥʘ ʭʘʨʘʢʪʝʨʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʠʤʝʝʪʩʷ ʫ ʦʣʴʭʠ ʩʝʨʜʮʝʣʠʩʪʥʦʡ. ʍʦʪʷ ʣʠʩʪʴʷ ʫ ʥʝʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʜʣʠʥʘ 

ʣʠʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 14,5 ʩʤ, ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʘ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʘʷ, ʘ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʩʪʘ  ʚʳʩʦʢʘʷ, ʧʦʵʪʦʤʫ ʚʣʘʞʥʘʷ ʤʘʩʩʘ 1 ʣʠʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 2,1 ʛ. ʕʪʦ ʟʥʘʯʝʥʠʝ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʯʝʥʴ ʚʘʞʥʳʤ ʜʣʷ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʞʝʣʝʟʥʦʝ ʜʝʨʝʚʦ, ʢʣʝʥ 

ʦʩʪʨʦʣʠʩʪʥʳʡ ʠʣʠ ʧʣʘʪʘʥʦʚʳʡ, ʢʣʝʥ ɻʠʨʢʘʥʩʢʠʡ ʠ ʦʣʴʭʫ ʩʝʨʜʮʝʣʠʩʪʥʫʶ. 
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ʊʘʙʣʠʮʘ 2 

ʋʉʊʆʁʏʀɺʆʉʊʔ ʂ ɾɸʈɽ ʀ ɿɸʉʋʍɽ, ɺ % 
 

ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʊʝʤʧʝʨʘʪʫʨʘ, 0ʉ 

40 50 60 70 80 

ɾʝʣʝʟʥʦʝ ʜʝʨʝʚʦ + + + + + + + - + + - - + - - - - - - - 

ɻʨʘʙ + + + - + + - - + - - - - - - - - - - - 

ʃʠʧʘ + + + + + + + + + + - - + - - - - - - - 

ʊʦʧʦʣʴ + + + - + + - - + - - - - - - - - - - - 

ʆʣʴʭʘ + + + - + + + - - - - - - - - - - - - - 

ʂʘʰʪʘʥʦʣʠʩʪʥʳʡ ʜʫʙ + + + + + + - - + + - - + - - - - - - 

ʂʣʝʥ + + + - + + + - + + - - + - - - - - - - 

ʂʘʚʢʘʟʩʢʘʷ ʭʫʨʤʘ + + + + + + - - +  - - - - - - - - - - - 

ɹʝʣʦʛʦʣʦʚʘʷ ʘʢʘʮʠʷ + + + - + + + - + - - - - - - - - - - - 
 

ʇʨʠʤʝʯʘʥʠʝ: + + + + ʥʝʧʨʝʨʳʚʥʳʡ; + + + - ʩʣʘʙʦʩʪʦʡʢʠʡ; + + - - ʫʤʝʨʝʥʥʦ ʩʪʦʡʢʠʡ; + - - - 

ʥʝʫʩʪʦʡʯʠʚʳʡ;  - - - - ʢʨʠʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʊʘʙʣʠʮʘ 3 

ɹʀʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ (ʠʶʣʴ 2024 ʛ.) 
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ɾʝʣʝʟʥʦʝ ʜʝʨʝʚʦ 7,0 12,0 7,8 6,5 50,7 0,150 0,075 

ʂʣʝʥ ʧʣʘʪʘʥʦʚʳʡ ʠʣʠ ʠʛʦʣʴʯʘʪʳʡ 8,0 14,0 5,3 4,4 23,3 0,080 0,062 

ʉʝʨʜʮʝʣʠʩʪʥʘʷ ʦʣʴʭʘ 5,0 4,0 14,5 16,5 139,2 2,100 1,440 

ɺʦʩʪʦʯʥʳʡ ʛʨʘʙ 10,0 14,0 4,3 3,8 16,3 0,170 0,100 

ʂʘʚʢʘʟʩʢʘʷ ʭʫʨʤʘ 6,0 10,0 5,2 3,0 15,2 0,110 0,060 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʷʩʝʥʴ 5,0 12,0 6,0 2,4 12,4 0,090 0,053 

ɻʠʨʢʘʘʥʩʢʠʡ ʢʣʝʥ 6,0 12,0 7,3 3,0 21,3 0,120 0,075 

ɹʝʣʦʛʦʣʦʚʘʷ ʘʢʘʮʠʷ 7,0 17,0 9,0 1,4 48,0 1,4 0,4 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʜʘʧʪʘʮʠʷ ʜʦʣʛʦʞʠʚʫʱʠʭ ʧʦʨʦʜ 

ʜʝʨʝʚʴʝʚ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʩʝʥʠʷ ʠʤ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʨʝʛʫʣʷʨʥʦʛʦ ʦʨʦʰʝʥʠʷ. ɺr ʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʜʘʧʪʘʮʠʠ ʢ ʩʫʭʦʤʫ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʤʫ ʢʣʠʤʘʪʫ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʦʙʣʘʜʘʶʪ: ʞʝʣʝʟʥʦʝ ʜʝʨʝʚʦ, ʢʣʝʥ 

ʧʣʘʪʘʥʦʚʳʡ ʠʣʠ ʠʛʦʣʴʯʘʪʳʡ, ɻʠʨʢʘʥʩʢʠʡ ʢʣʝʥ, ʦʣʴʭʘ ʩʝʨʜʮʝʣʠʩʪʥʘʷ ʠ ʙʝʣʦʛʦʣʦʚʘʷ ʘʢʘʮʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʧʦʣʫʦʩʪʨʦʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʨʝʚʴʷ-

ʜʦʣʛʦʞʠʪʝʣʠ ʠ ʢʫʩʪʘʨʥʠʢʠ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ. 
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Abstract. Previous studies have allowed us to determine important characteristics 

characteristic of significant species of the genus Alchemilla L. in the flora of the Nakhchivan 

Autonomous Republic. Species of this genus are widely represented in Azerbaijan. The issue of 

practical use of species of the genus Alchemilla L. is considered. The characteristics of the main 

species and their use in medicine and as ornamental plants are given. The analysis of already 

published data on flora and assessment of the state of vegetation of the Nakhchivan Autonomous 

Republic is presented. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʚʘʞʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʟʥʘʯʠʤʳʭ ʚʠʜʦʚ ʨʦʜʘ Alchemilla L. ʚʦ ʬʣʦʨʝ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. ɺʠʜʳ ʵʪʦʛʦ ʨʦʜʘ ʱʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʦʚ ʨʦʜʘ Alchemilla L. ɼʘʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥrʭ ʚʠʜʦʚ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʚ ʢʘʯʝʩʪʚʝ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʨʘʩʪʝʥʠʡ. ʇʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʬʣʦʨʝ ʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. 

 

Keywords: Alchemilla L., medicinal plants, phytotherapy, ornamental species. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Alchemilla L., ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʬʠʪʦʪʝʨʘʧʠʷ, ʜʝʢʦʨʘʪʠʚʥʳʝ 

ʚʠʜʳ. 

 

The Nakhchivan Autonomous Republic is a typical mountainous region with a captivating 

nature, rich flora, and plant cover. Its geographical location, relief features, soil, and climate factors 

have contributed to the formation of plant cover, which is considered one of the region's primary 

natural resources. The region has formed through the combination of mountainous, steppe, and 

semi-desert landscapes. The flora of the autonomous republic begins with the relatively 

polymorphic Rosaceae family, with species of this family playing a special role. Plants from the 

Rosaceae family are widely spread in nature, and the family contains more than 3,000 species. In 

Azerbaijan, up to 195 wild species from 29 genera are found. In the Nakhchivan AR, it is 
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characterized by 153 species from 30 genera. The genus Alchemilla L. has a unique position due to 

its broad utilization areas and species diversity. Among the useful plants in the flora of the 

Nakhchivan Autonomous Republic, the species of the genus Alchemilla L. are especially 

significant. Based on numerous research studies and literature, it has been found that species from 

this genus are used as medicinal, food, and forage plants, as well as ornamental plants. Additionally, 

it has been discovered that these species are also used in phytoremediation measures. 

The study of the species of the genus Alchemilla L. is of scientific and practical significance 

for identifying the species spread in the flora of the Nakhchivan Autonomous Republic and 

investigating the potential uses of these species. Therefore, it is essential to conduct research in this 

direction [24]. 

 

Material and research methods 

During the study, commonly accepted floristic, geobotanical, bioecological methods, as well 

as phenological observations, were used. The primary research materials included literature sources, 

and actual data obtained from field studies, with the research area being selected from various 

regions of the republic. Literature references to materials of the Alchemilla genus in the research 

area include works [2-23].  

In identifying and clarifying the names of species from the Alchemilla L. genus, works such 

as "Flora of Azerbaijan", "Flora of the Caucasus", and "The Plant World of Azerbaijan" [1, 12, 13] 

were used. Recent taxonomic changes were based on the World Flora Online 

(https://about.worldfloraonline.org/). 

 

Discussion and conclusions of the study 

Among the economically significant plants in the flora of the Nakhchivan Autonomous 

Republic, species belonging to the genus Alchemilla have a special role. Based on the analysis of 

literature data and personal field research materials, 22 species of the Alchemilla L. genus are found 

in Azerbaijan, and 13 species are recorded in the Nakhchivan AR. The taxonomic spectrum of these 

species and their usage directions are presented in the following table (Table). 
 

Table 

USAGE DIRECTIONS OF SPECIES BELONGING TO THE Alchemilla L.  
 

Species distributed in the 

Nakhchivan AR 

Medicinal Food and fodder Ornamental Phytoremediative 

Alchemilla vulgaris L. + + + + 

A. epipsila Juz. +    

A. erythropoda Juz. + + + + 

A. grossheimii Juz. + + + + 

A. orthotricha Rothm. +  + + 

A. persica Rothm. + + + + 

A. raddeana (Buser) Juz. + + +  

A. retinervis Buser +    

A. sedelmeyeriana Juz. + + + + 

A. sericata Rchb. ex Buser +  +  

A. sericea Willd. +  +  

A. smirnovii Juz. +    

A. venosa Juz. +    

 

As revealed by our research, species belonging to the Alchemilla L. genus, which are 

distributed in the flora of the Nakhchivan Autonomous Republic, play an important role as 
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medicinal plants in both modern and traditional medicine. As shown in the mentioned table, all 

species of this genus have a special significance as medicinal plants. Plants of the Alchemilla genus 

have been used in traditional medicine since ancient times. Various species, especially those 

beneficial for women's health, are known to be highly effective. It is particularly known that this 

plant helps to regulate hormonal balance. Some people use these plants to treat various ailments, 

such as intestinal problems, stomach pain, constipation, and headaches. 

Representatives of the Alchemilla genus are used in cities and villages for medicinal purposes, 

where tea or infusions are prepared and consumed internally. In addition, they can also be used in 

the treatment of skin and facial diseases, particularly in cases of skin inflammations and rashes. 

Branching plants are widely used in folk medicine, especially for the treatment of asthma, 

bronchitis, wounds, and snail problems. These plants are utilized through preparations of infusions 

or decoctions. The compounds present in the plants enhance their phytochemical properties. Studies 

conducted on the species reveal new information about their antioxidant and phytochemical 

benefits. The bioactive substances in the plant strengthen the body's immune system and increase its 

resistance to diseases. 

Food-important species hold a special place in the flora of the Nakhchivan Autonomous 

Republic. Many plants found in the wild have been studied by humans over time and are cultivated 

as food-important species. Food plants are not only a product of nature but also an object of human 

labor. These species occupy a central role in both phytocenoses and agrocenoses, being used for 

various purposes, which are partially determined by humans according to their diversity of 

formation, distribution, and systematic status. Species belonging to the branching genus, such as 

Alchemilla amicta, A. erythropoda, A. grossheimii, A. persica, A. raddeana, and A. sedelmeyeriana, 

are widely used for food and fodder purposes. The primary purpose of all ornamental plants is to 

enhance beauty. In decorative plant cover, herbaceous plants hold a special place alongside trees 

and shrubs. Many species of the Alchemilla L. genus are used as ornamental plants due to the color 

and structure of their flowers. Among the decorative species of this genus, Alchemilla amicta, A. 

erythropoda, A. grossheimii, A. orthotricha, A. persica, A. raddeana, A. sedelmeyeriana, A. 

sericata, and A. sericea play a significant role. 

Branching species are also valuable plants from an aesthetic perspective. With their beautiful 

green leaves and flowers, they can be used as ornamental plants in gardens and natural landscapes. 

These plants beautify the environment and create harmony with various plant covers. Species of the 

Alchemilla genus, such as Alchemilla amicta, A. sedelmeyeriana, A. persica, A. orthotricha, A. 

grossheimii, and A. erythropoda, play an important role in natural ecosystems. These plants are 

widely used in erosion control plantings. They prevent soil erosion and help in water purification. 

Additionally, they provide habitats for various insects and other small organisms. 

As seen in the image, research has shown that 13 species of the Alchemilla L. genus are found 

in the flora of the Nakhchivan Autonomous Republic. It has been determined that medicinally 

important species dominate, constituting 38% of the total plants, decorative species make up 26%, 

plants used for food and fodder purposes account for 18%, and phytoremediation plants represent 

18%. Thus, the above-mentioned information does not fully reflect the various uses of the species 

belonging to the Branching genus. In future research, it is considered appropriate to study all the 

characteristics of the investigated species of the genus in a comprehensive manner. As a result of 

conducted research, the systematic composition of species belonging to the Alchemilla L. genus in 

the Rosaceae family in the flora of the Nakhchivan Autonomous Republic has been studied, and it 

has been found that 13 species of the genus are present in the research area. In the flora of the 

Nakhchivan Autonomous Republic, 13 species of the Alchemilla L. genus are of special importance, 
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with 13 species used as medicinal plants (38%), 9 species as ornamental plants (26%), 6 species for 

food and fodder purposes (18%), and 6 species as phytoremediation plants (18%). 
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Abstract. The article presents the species composition, extensiveness and intensity of 

nematode parasitism in the gastrointestinal tract of ruminants in the Nakhchivan Autonomous 

Republic. The gastrointestinal system of sheep infected with nematode invasion contained 11 

nematode species (Ostertagia marshalli, O. trifurcata, O. occidentalis, O. circumcincta, O. 

ostertagi, Haemonchus contortus, Gongylonema Pulchrum, Trichostrongylus ovis, T. skrjabini, 

Nematodirus filicollis, N. spathiger). The distribution of the identified species was extensive: 

Ostertagia marshalli (32%), O. trifurcata (0,4%), O. occidentalis (14,6%), O. circumcincta 

(26,6%), O. ostertagi (10,6%), Haemonchus contortus (9,3%), Gongylonema pulchrum (5,3%), 

Trichostrongylus ovis (13,3%), T. skrjabini (16%), Nematodirus spathiger (14,6%), N. filicollis 

(16%)It was noted that the most common gastrointestinal nematodes in ruminants in our republic 

are Trichostrongylus ovis (25,3) ʠ Trichostrongylus skrjabini (16%). 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʷ ʥʝʤʘʪʦʜ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʅʘʭʯʳʚʘʥʩʢʦʡ 

ɸʈ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʦʚʝʮ 

ʧʘʨʘʟʠʪʠʨʫʶʪ 11 ʚʠʜʦʚ ʥʝʤʘʪʦʜ (Ostertagia marshalli, O. trifurcata, O. occidentalis, O. 

circumcincta, O. ostertagi, Haemonchus contortus, Gongylonema Pulchrum, Trichostrongylus ovis, 

T. skrjabini, Nematodirus filicollis, N. spathiger). ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ: Ostertagia marshalli (32%), O. trifurcata (0,4%), O. occidentalis (14,6%), O. 

circumcincta (26,6%), O. ostertagi (10,6%), Haemonchus contortus (9,3%), Gongylonema 

pulchrum (5,3%), Trichostrongylus ovis (13,3%), T. skrjabini (16%), Nematodirus spathiger 

(14,6%), N. filicollis (16%). ʆʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʤʠ ʥʝʤʘʪʦʜʘʤʠ ʫ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʷʚʣʷʶʪʩʷ Trichostrongylus 

ovis (25,3) ʠ Trichostrongylus skrjabini (16%).  

 

Keywords: Nakhchivan, sheep, ruminants, nematodes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʘʭʯʳʚʘʥ,  ʦʚʮ,r ʞʚʘʯʥʳʝ ʞʠʚʦʪʥʳʝ, ʥʝʤʘʪʦʜ.r  

 

Nematodes comprise a vast group of worms whose exact number remains undetermined. 

Some researchers estimate their species count to be in the millions [1]. Numerous roundworms 

inhabit the seabed, from the waters of Antarctica to the Arctic Ocean, forming part of the benthic 
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fauna. Many nematodes have adapted to freshwater habitats, while others thrive in soil. The latter, 

in particular, dominate the soil-dwelling fauna in terms of population density. 

The bodies of these organisms vary in shapeðfiliform, fusiform, sausage-like, and, rarely, 

spherical ð ranging in length from 0.08 mm to 8 meters. Free-living nematodes, which constitute 

the primary diversity within the class Nematoda but hold limited practical significance, are widely 

distributed in nature. These are typically small forms, rarely exceeding 2ï3 cm in length. Some 

species exhibit remarkable adaptability to unfavorable environmental conditions. 

Parasitic nematodes are also abundant, with over 300 known species. They infest both 

invertebrates and vertebrates, as well as various plant species. Many parasitic roundworms are 

notably larger than their free-living counterparts. 

Animal husbandry, including sheep farming, is a vital sector of Azerbaijanôs agricultural 

economy, particularly in the Nakhchivan Autonomous Republic, an integral part of the country. 

Parasitic nematodes (roundworms) infect ruminant livestock, significantly reducing the yield of 

meat, milk, leather, and wool, and in severe cases, causing mortality. Chronic gastrointestinal 

nematode infestations, in particular, render treatment economically unviable. 

 

Materials and methods of the study 

We conducted helminthoovoscopy using the Viġniauskas method, which has proven highly 

effective in diagnosing gastrointestinal strongylids. To determine the distribution characteristics of 

helminths based on imaginal stages, we examined animals slaughtered for various ecological zone 

studies using helminthological dissection techniques. 

To assess the level of infection in animals depending on grazing areas, we first performed 

helminthoovoscopic analysis on fecal, grass, and soil samples collected from the respective regions. 

Since distinguishing helminth eggs excreted in feces is relatively difficult, we allowed them to 

develop into larvae for more precise identification. 

Grass samples were examined using a specially simplified version of the Baermann technique 

to detect larvae. Additionally, to determine the extent of helminth infections in animals based on 

pasture composition, we analyzed livestock grazing in different pasture areas simultaneously. 

 

Discussion and results of the study 

The list of human parasitic worms includes more than 400 species of helminths. Among them, 

207 species belong to the phylum Platyhelminthes (141 species of trematodes and 63 species of 

cestodes), while 145 species belong to the phylum Nemathelminthes [2, pp. 56-63]. 

Studies conducted on sheep in Turkey have identified the species composition of 

gastrointestinal parasitic nematodes as follows: Trichostrongylus axei, T. probolurus, T. 

colubriformis, T. vitrinus, T. skrjabini, T. capricola, T. longispicularis, Ostertagia circumcincta, O. 

trifurcata, O. occidentalis, Teladorsagia davtiani, Marshallagia marshalli, Haemonchus contortus, 

Nematodirus abnormalis, N. spathiger, N. filicollis, N. lanceolatus, N. helvetianus, 

Camelostrongylus mentulatus, Mecistocirrus digitatus, Cooperia oncophora, C. punctata, C. 

mcmasteri, Strongyloides papillosus, Bunostomum trigonocephalum, Oesopagostomum venulosum, 

Oe. columbianum, Gonglonema pulchrum, Chabertia ovina, Trichuris ovis and T. skrjabini [3]. 

The distribution of ruminant animals in a specific ecological zone is associated with their role 

as a component of the biocenosis of that region. This principle also applies to nematodes 

parasitizing ruminants. If a characteristic nematode species for a particular zone is absent, it is due 

to the lack of a host ruminant species in that area. Conversely, the presence of ruminants in an 

ecological zone contributes to the spread of nematodes characteristic of that area. 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 11. ˉ5 2025 

https://doi.org/10.33619/2414-2948/114 

 

                  ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 79 

It should also be noted that disregarding environmental conditions in the distribution of 

nematodes is incorrect. If this were the case, all known helminth species would be capable of 

parasitizing any ruminant species in a given ecological zone. Moreover, helminths characteristic of 

different ecological zones would be evenly distributed across all regions. However, such a situation 

does not occur, as the spread of helminths depends on environmental factors and the presence of 

organisms involved in their transmission. 

The presence of gastrointestinal nematodes in ruminants has been determined through studies 

conducted both worldwide and in our country [4-7]. 

To identify the nematode fauna of sheep under the conditions of the Nakhchivan Autonomous 

Republic, 75 sheep from different ecological and climatic regions were studied using a complete 

helminthological dissection method between 2024 and 2025, considering the lifestyle of the animals 

[5]. 

From March 2024 to February 2025, weekly visits were made to the slaughterhouses in 

Nakhchivan city, where gastrointestinal organs were collected and examined in the laboratory for 

the presence of nematodes. The collected organs were anatomically separated, dissected, washed, 

and nematodes were isolated, identified, and preserved following the classical method. To detach 

nematodes adhered to the mucous membranes, the organs were cleaned, washed, and incubated in 

+37ÁC physiological solution for 1-2 hours. The organs were then individually examined, and the 

nematodes were fixed in 70% ethanol and recorded. Subsequently, the obtained nematodes and eggs 

were microscopically examined for morphological identification. 

For coprological analysis, fecal samples were collected from 75 sheep across different regions 

and analyzed using coprological examination methods. The collected material was processed in the 

ñBiologyò Laboratory of the Faculty of Natural Sciences and Agriculture at Nakhchivan State 

University. Out of the 75 examined sheep, 57 (76%) were found to be infected with nematodes, 

with a total of 2,711 individual nematodes identified. The number of parasites detected in the 

gastrointestinal samples ranged from a minimum of one to a maximum of 977 per animal. The 

study revealed that the digestive system of infected sheep harbored at least one and up to five 

nematode species. The results are presented in the following table (Table). 
 

Table 1  

THE NUMBER OF SHEEP INFECTED WITH ONE OR MORE NEMATODE SPECIES (%) 
 

Number of identified species Infected (Number) Infection extensity (%) 

1  20 26,7 

2  25 33,3 

3  5 6,7 

4  5 6,7 

5  2  2, 6 

Total 57 76 

 

The gastrointestinal system of sheep infected with nematode invasion contained 11 nematode 

species (Ostertagia marshalli, O. trifurcata, O. occidentalis, O. circumcincta, O. ostertagi, 

Haemonchus contortus, Gongylonema Pulchrum, Trichostrongylus ovis, T. skrjabini, Nematodirus 

filicollis, N. spathiger). 

In the conditions of the Nakhchivan Autonomous Republic, the spread of gastrointestinal 

nematodes identified in sheep, depending on the months of the year, is reflected in the Table 2 

below. 

As seen in the table, in the Nakhchivan Autonomous Republic, the highest prevalence of 

gastrointestinal nematodes in grazing animals was observed in winter, spring, and autumn, while the 
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lowest prevalence was in summer. This can be explained by the fact that relatively high 

precipitation in winter and spring causes nematode larvae that are spilled into the environment to 

develop quickly. In contrast, in the summer months, the intense heat in the Nakhchivan 

Autonomous Republic has a delaying effect on the development of nematode eggs and larvae. 
 

Table 2 

THE EFFECT OF THE SEASONS ON THE INFECTION DYNAMICS OF SHEEP 
 

Nematode species Month  

3 4 5 6 7 8 9 10 11 12 1 2 

Ostertagia marshalli 3 1 2 2 1 2 2 2 2 5 1 1 

O. trifurcata - 1 - - - - - - 1 1 - - 

O. occidentalis 2 - 2 - - - - 2 1 2 1 1 

O. circumcincta 4 1 2 2 2 1 1 1 1 3 - 2 

O. ostertagi 1 1 - - - 1 1 2 1 1 - - 

Haemonchus contortus 1 1 1 - 1 2 - - - 1 - - 

Gongylonema pulchrum - - 1 - - - - 2 1 - - - 

Trichostrongylus ovis 1 3 2 2 - 2 - - - - - - 

T. skrjabini - 2 2 2 - 3 - 3 - - - 1 

Nematodirus filicollis 2 2 - - - 2 - 2 2 2 - - 

N. spathiger 1 2 - - - 2 1 1 2 2 - - 

Total 15 14 12 8 4 15 5 15 11 17 2 5 

 

Conclusion 

As a result of the research conducted, during the examination of 75 sheep in the Nakhchivan 

Autonomous Republic, gastrointestinal nematodes were identified in 57 (76%) of the animals. The 

prevalence of the identified species was as follows: Ostertagia marshalli (32%), O. trifurcata 

(0.4%), O. occidentalis (14.6%), O. circumcincta (26.6%), O. ostertagi (10.6%), Haemonchus 

contortus (9.3%), Gongylonema pulchrum (5.3%), Trichostrongylus ovis (13.3%), T. skrjabini 

(16%), Nematodirus spathiger (14.6%), and N. filicollis (16%). It has been noted that the most 

commonly encountered gastrointestinal nematodes in grazing animals in our republic were 

Trichostrongylus ovis (25.33%) and Trichostrongylus skrjabini (16%). 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʠʜʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʣʠʯʠʥʦʢ ʨʫʯʝʡʥʠʢʦʚ, 

ʦʙʠʪʘʶʱʠʭ ʚ ʜʦʥʥʦʡ ʬʘʫʥʝ ʨʝʢ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʈ ʠ ʠʭ ʧʨʠʪʦʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʬʘʫʥʝ ʅʘʭʯʳʚʘʥʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʦʙʣʘʩʪʠ ʄʘʣʦʛʦ 

ʂʘʚʢʘʟʘ ʦʙʥʘʨʫʞʝʥʦ 43 ʚʠʜʘ ʣʠʯʠʥʦʢ ʨʫʯʝʡʥʠʢʦʚ. ʆʪʨʷʜ ʧʨʝʜʩʪʘʚʣʝʥ 9 ʥʘʜʩʝʤʝʡʩʪʚʘʤʠ, 16 

ʩʝʤʝʡʩʪʚʘʤʠ ʠ 32 ʨʦʜʘʤʠ. ʇʦ ʩʦʚʨʝʤʝʥʥʦʡ ɿʦʦʣʦʛʠʯʝʩʢʦʡ ʅʦʤʝʥʢʣʘʪʫʨʝ ʫʪʦʯʥʝʥ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʦʪʨʷʜʘ, ʦʧʨʝʜʝʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ, ʩʫʙʜʦʤʠʥʘʥʪʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ (ʩʣʫʯʘʡʥʳʝ) 

ʚʠʜʳ ʧʦ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɼʦʤʠʥʘʥʪʥʳʝ (10) ʠ ʩʫʙʜʦʤʠʥʘʥʪʥʳʝ (8) ʚʠʜʳ, ʢʘʢ 

ʨʝʦʬʠʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʥʥʦʡ ʬʘʫʥʝ ʚʩʝʭ ʪʝʢʫʯʠʭ ʚʦʜʦʸʤʦʚ ʧʦ ʚʩʝʤ ʪʨʝʤ 

ʚʳʩʦʪʥʳʤ ʧʦʷʩʘʤ ʨʝʛʠʦʥʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʣʠʯʠʥʦʢ ʧʦ ʥʠʞʥʝʤʫ, ʩʨʝʜʥʝʤʫ ʠ ʚʝʨʭʥʝʤʫ ʪʝʯʝʥʠʷʤ ʨʝʢ.  

 

Abstract. The article presents data on the species diversity of larvae of the caddis-fly  living in 

the bottom fauna of the rivers of Nakhchivan AR and their tributaries. As a result of long-term 

hydrobiological studies, 43 species of larvae of caddis-flys were found in the fauna of the 

Nakhchivan natural area of the Lesser Caucasus. The detachment is represented by 9 superfamilies, 

16 families and 32 genus. According to the modern Zoological Nomenclature, the species 

composition of the detachment was specified, dominant, subdominant and minor (accidental) 

species were determined according to their ecological indicators. Dominant (10) and subdominant 

(8) species as rheophilic organisms are distributed in the benthic fauna of all flowing water bodies 

in all three altitudinal belts of the region. The peculiarities of changes in the species composition of 

larvae along the lower, middle and upper reaches of rivers are analyzed.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʬʘʫʥʘ, ʨʫʯʝʡʥʠʢʠ, ʜʦʤʠʥʘʥʪʥʳʝ ʚʠʜʳ. 

 

Keywords: species diversity, fauna, caddis-flys, dominant species. 
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ʈʝʢʠ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʛʦʨʥʳʤʠ ʨʝʢʘʤʠ, 

ʧʦʣʫʯʘʶʱʠʤʠ ʩʚʦʡ ʩʪʦʢ ʟʘ ʩʯʝʪ ʩʥʝʛʦʚʳʭ, ʜʦʞʜʝʚʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʤʝʶʪ ʙʳʩʪʨʦʝ 

ʪʝʯʝʥʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʢʘʤʝʥʠʩʪʳʤ ʨʫʩʣʦʤ, ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʚʦʟʤʦʞʥʳ ʩʠʣʴʥʳʝ 

ʧʘʚʦʜʢʠ. ɺ ʛʦʨʘʭ ʨʝʛʠʦʥʘ ʝʩʪʝʩʪʚʝʥʥʘʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʨʘʟʚʠʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʦ. 

ɺʦʜʘ ʨʝʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʘʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʝʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 60ʉ ʜʦ 300ʉ, ʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʧʦʣʥʦʩʪʴʶ 

ʠʣʠʩʪʘʷ - ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʘʷ). ʇʨʠ ʙʳʩʪʨʦʤ ʪʝʯʝʥʠʠ ʨʝʢ ʧʦʩʪʦʷʥʥʦʝ ʨʫʩʣʦ ʩʦʩʪʦʠʪ ʠʟ 

ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʛʣʘʜʢʠʭ ʨʝʯʥʳʭ ʢʘʤʥʝʡ ʠ ʦʙʨʘʟʫʝʪ ʢʘʤʝʥʥʳʡ ʙʠʦʪʦʧ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʙʠʦʪʦʧʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ (ʈʠʩʫʥʦʢ). 
 

 
 

ʈʠʩʫʥʦʢ. ɻʣʘʜʢʦʝ ʢʘʤʝʥʠʩʪʦʝ ʨʫʩʣʦ ʨ. ʅʘʭʯʳʚʘʥʯʘʡ ï ʪʠʧʠʯʥʳʡ ʢʘʤʝʥʥʳʡ ʙʠʦʪʦʧ 

 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ (S<4 ʤ/ʩʝʢ), ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʢʘʟʳʚʘʣʘ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʦʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʧʨʠʚʦʜʠʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʫ ʥʠʭ ʙʠʦʣʦʛʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʞʠʟʥʠ ʚ ʧʦʪʦʢʝ, ʦʙʨʘʟʫʷ ʛʨʫʧʧʫ ʨʝʦʬʠʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʵʢʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʥʦ ʙʦʛʘʪʳʭ ʚʠʜʦʚʳʤ 

ʩʦʩʪʘʚʦʤ [1]. 

ʃʠʯʠʥʢʠ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʭ ʧʦʜʝʥʦʢ (Ephemeroptera) ʠ ʚʝʩʥʷʥʦʢ (Plecoptera) ʠ 

ʨʫʯʝʡʥʠʢʦʚ (Trichoptera) ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʨʝʦʬʠʣʴʥʦʡ ʛʨʫʧʧʳ ʜʦʥʥʦʡ ʬʘʫʥʳ ʪʝʢʫʯʠʭ 

ʚʦʜʦʸʤʦʚ. ʆʥʠ (ʢʦʤʧʣʝʢʩ ʕʇʊ) ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʟʤʘʤʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ 

ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʠ ʷʚʣʷʶʪʩʷ ʞʠʚʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ. ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʬʘʫʥʳ ʨʫʯʝʡʥʠʢʦʚ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤʠ 

ʛʨʫʧʧʘʤʠ ʚ ʨʝʢʘʭ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʈ, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ ʂʘʚʢʘʟʩʢʦʛʦ ʵʢʦʨʝʛʠʦʥʘ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʠ ʩʪʝʧʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʪʠʭ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʜʠʢʘʮʠʠ ʠ ʟʘʨʘʥʝʝ 

ʧʨʝʜʩʢʘʟʘʪʴ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ.  
 

ʄʝʪʦʜʳ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʙʦʨʳ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ, ʩʦʙʨʘʥʥʳʝ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʪʝʯʝʥʠʡ ʠ ʙʠʦʪʦʧʦʚ ʨʝʢ, ʠʭ ʧʨʠʪʦʢʦʚ, ʨʦʜʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʪʝʢʫʯʠʭ ʚʦʜ ʚ ʭʦʜʝ 

ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʡ. ʉʙʦʨ ʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ (http://www.faunaeur/org). ʆʯʠʱʝʥʥʳʭ 
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ʥʠʤʬ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 4% ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʠʥʘ. ʇʦʩʣʝ ʧʨʦʤʳʚʢʠ ʠ ʦʯʠʩʪʢʠ ʧʨʦʙ ʧʦʜ 

ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʦʧʨʝʜʝʣʠʣʠ ʠʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʫ. ʇʦ 

ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (P = m/n x 100%) ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʩʪʝʧʝʥʴ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʨʝʢ. ɿʜʝʩʴ: m 

ï ʧʨʦʙʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥ ʚʠʜ; n ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʙʠʦʮʝʥʦʟ [4, 

5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʚ ʨʝʛʠʦʥ ʚ 

1933 ʛ., ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʥʘʰʠʭ ʨʝʢʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 11 ʚʠʜʦʚ ʣʠʯʠʥʦʢ ʨʫʯʝʡʥʠʢʦʚ, ʥʦ 

ʚ çʇʨʝʩʥʦʚʦʜʥʘʷ ʬʘʫʥʘ ʂʘʚʢʘʟʘè ɸ. ɻ. ɻʘʩʳʤʦʚʘ, ʩʦʜʝʨʞʘʱʝʡ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 

ʦʙʦʙʱʝʥʥʳʝ ʜʦ ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʜʣʷ ʬʘʫʥʳ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ 

ʫʢʘʟʘʥʳ ʪʦʣʴʢʦ 4 ʚʠʜʘ (Hydropsyche gracilis, Ecnomus tenellus, Glossosoma capitatum, 

Micrasema bifoliatum). ʆʜʥʘʢʦ ʚ ʩʪʘʪʴʝ ʪʦʛʦ ʞʝ ʘʚʪʦʨʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 2004 ʛ., ʚʤʝʩʪʝ ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤʠ ʥʘʤʠ ʩʚʝʜʝʥʠʷʤʠ ʙʳʣ ʫʧʦʤʷʥʫʪ 21 ʚʠʜ ʨʫʯʝʡʥʠʢʦʚ [2, 3, 6]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʧʝʨʚʳʝ ʜʣʷ ʬʘʫʥʳ ʨʝʛʠʦʥʘ ʦʙʥʘʨʫʞʝʥʦ ʠ ʦʧʠʩʘʥʦ 22 ʚʠʜʘ 

ʨʫʯʝʡʥʠʢʦʚ (ʊʘʙʣʠʮʘ).  
 

ʊʘʙʣʠʮʘ  

ʉʀʉʊɽʄɸʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʌɸʋʅʓ ʈʋʏɽʁʅʀʂʆɺ ʅɸʍʏʓɺɸʅʉʂʆʁ ɸʈ 
 

Superfamily Family Genus Species 

Annulipalpia 

Hydropsychoidea Hydropsychidae Hydropsyche H. acuta Martynov, 1909 

H. consanguinea McLachlan, 1884 

H. gracilis Martynov, 1913 

H. ornatula McLachlan, 1878 

H. pellucidula (Curtis, 1834) 

Cheumatopsyche Ch. gracilis (Banks, 1899) 

Ecnomidae Ecnomus E. tenellus Rambur, 1842 

Polycentropodidae Cyrnus C. flavidus McLachlan, 1864 

Neureclipsis N. bimaculata (Linnaeus, 1758) 

Plectrocnemia P. conspersa (Curtis, 1834) 

Psychomyiidae Psychomyia  P. pusila (Fabricius, 1781) 

Philopotamoidea Philopotamidae Philopotamus Ph. montanus (Donovan, 1813) 

Hydroptiloidea Hydroptilidae Hydroptila H. tineoides Dalman, 1819 

Tricholeiochiton T. fagesii (Guinard, 1879) 

T. faqesti (Guinard,1879) 

Oxyethira O. flavicornis Pictet, 1834 

O. distinctella McLachlan, 1880 

O. costalis Eaton, 1873 

Rhyacophiloidea Rhyacophiloidae Rhyacophila Rh. nubila Zetterstedt, 1840 

Rh. intermedia McLachlan, 1868 

Glossosomatoidea Glossosomatoidae Agapetus A. ochripes Curtis, 1834  

A. fuscipes Curtis, 1834 

Glossosoma G. capitatum Martynov, 1913 

G. boltoni (Pictet, 1834) 

Integripalpia 

Phryganeoidea Phryganeoidae Agrypnia A. pagetana Curtis, 1835 

Phryganea Ph. bipunctata Retzius, 1783 
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Superfamily Family Genus Species 

Leptoceroidea Molannidae Molanna M. angustata Curtis, 1834 

Leptoceridae Athripsodes A. excisus (Morton, 1904) 

Leptocerus  L. tineiformis Curtis, 1834 

Limnephiloidea Goeridae Goera G. pilosa (Fabricius, 1775) 

Lepidostomatidae Lepidostoma L. hirtum (Fabricius, 1775) 

Limnephilidae Halesus H. radiatus (Curtis, 1834) 

Limnephilus L. bipunctatus Curtis, 1834 

L. decipiens (Kolenati, 1848) 

L. flavicornis (Fabricius, 1787) 

L. politus McLachlan, 1865 

L. stigma Curtis, 1834 

Micropterna  M. sequax McLachlan, 1875 

Potamophylax P. latipennis (Curtis, 1834) 

P. rotundipennis (Brauer, 1857) 

Brachycentridae Micrasema M. bifoliatum Martynov, 1925 

M. nigrum Brauer, 1857 

Sericostomatoidea Sericostomatidae Sericostoma  S. grusiense Martynov, 1913 

 

ɼʦʤʠʥʘʥʪʥʳʝ ʚʠʜʳ (ʈ >50%). 

H. pellucidula ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʷʭ  ʨʝʢ ɻʠʣʘʥʯʘʡ, ɺʘʥʘʥʜʯʘʡ, 

ɸʣʠʥʜʞʘʯʘʡ, ʂʶʢʫʯʘʡ, ʃʝʢʘʪʘʛʯʘʡ, ʅʘʭʯʳʚʘʥʯʘʡ ʠ ʚ ʨʫʯʴʷʭ ɹʘʪʘʙʘʪʩʢʦʛʦ ʧʣʘʪʦ; 

H. ornatula ʚ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʷʭ ʨʝʢ ɻʠʣʘʥʯʘʡ ʠ ʚ ʨʫʯʴʷʭ ɹʘʪʘʙʘʪʩʢʦʛʦ ʧʣʘʪʦ; 

E. tenellus ʚ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʷʭ ʨʝʢ ʃʝʢʘʪʘʛʯʘʡ ʠ ʅʘʭʯʳʚʘʥʯʘʡ; 

T. fagesii ʚ ʚʝʨʭʥʦʤ ʪʝʯʝʥʠʠ ʨ. ʂʶʢʫʯʘʡ; 

Rh. nubila ʚ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʷʭ ʨʝʢ ɺʘʥʘʥʜʯʘʡ ʠ ʚ ʨʫʯʴʷʭ ɹʘʪʘʙʘʪʩʢʦʛʦ ʧʣʘʪʦ; 

A. fuscipes ʚ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʷʭ ʨʝʢ ʂʶʢʫʯʘʡ, ɸʨʘʬʩʘʯʘʡ, ɿʦʨʙʫʣʘʛ ʠ ʚ ʨʫʯʴʷʭ 

ɹʘʪʘʙʘʪʩʢʦʛʦ ʧʣʘʪʦ; 

G. pilosa ʚ ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʷʭ ʨ. ɺʘʥʘʥʜʯʘʡ; 

L. stigma ʨʳʣʴʮʘ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʂʶʢʫʯʘʡ; 

P. rotundipennis ʚ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʷʭ ʨʝʢ ʂʶʢʫʯʘʡ ʠ ʚ ʨʫʯʴʷʭ ɹʘʪʘʙʘʪʩʢʦʛʦ ʧʣʘʪʦ; 

L. tineiformis ʚ ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʷʭ ʨʝʢ ɸʣʠʥʜʞʘʯʘʡ ʠ ʃʝʢʘʪʘʛʯʘʡ.  

ʕʪʠ ʚʠʜʳ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ.  

ʃʠʯʠʥʢʠ ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢ ʦʙʠʪʘʥʠʶ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʩʪʦʷʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʙʠʦʪʦʧʘʭ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʀʭ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʜʦ 200-500 

ʦʩʦʙʝʡ/ʤ2) ʦʪʤʝʯʝʥʘ ʚ ʧʨʦʭʣʘʜʥʳʭ (ʊʚʦʜʳ -8-200ʉ) ʛʦʨʥʳʭ ʨʝʢʘʭ ʠ ʨʫʯʴʷʭ ʩʨʝʜʥʝʛʦʨʥʦʛʦ 

ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʦʷʩʦʚ (ʊʘʙʣʠʮʘ). 

ʉʫʙʜʦʤʠʥʘʥʪʥʳʝ ʚʠʜʳ (ʈ=25-50%): 

ʃʠʯʠʥʢʠ Ph. montanus, O. distinctella, A. ochripes, G. vernale, M. angustata, L. decipiens, 

P. latipennis ʠ M.  sequax, ʢʘʢ ʨʝʦʬʠʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʥʥʦʡ ʬʘʫʥʝ ʚʩʝʭ 

ʪʝʢʫʯʠʭ ʚʦʜʦʸʤʦʚ ʧʦ ʚʩʝʤ ʪʨʝʤ ʚʳʩʦʪʥʳʤ ʧʦʷʩʘʤ ʨʝʛʠʦʥʘ. ʆʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʶʪ ʦʪ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʉʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ (ʈ< 

25%) ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʦʙʥʘʨʫʞʝʥʦ 17 ʚʠʜʦʚ ʣʠʯʠʥʦʢ ʨʫʯʝʡʥʠʢʦʚ. 

ʌʘʫʥʫ ʨʫʯʝʡʥʠʢʦʚ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʡ ʧʦ 

ʣʠʯʠʥʦʯʥʦʡ ʩʪʘʜʠʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 9 ʥʘʜʩʝʤʝʡʩʪʚʘʤʠ, 16 ʩʝʤʝʡʩʪʚʘʤʠ, 32 ʨʦʜʘʤʠ ʠ 43 

ʚʠʜʘʤʠ. ʉʝʤʝʡʩʪʚʦ Limnephilidae ʙʦʣʝʝ ʙʦʛʘʪʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 11 ʚʠʜʘʤʠ (ʠʣʠ 25,5% ʦʪ 

ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ). ʃʠʯʠʥʢʠ ʩ ʯʠʩʪʦ ʨʝʦʬʠʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʘʢ ʦʜʠʥ 

ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦʥʥʦʡ ʬʘʫʥʳ, ʫʯʘʩʪʚʫʶʪ ʚ ʧʠʪʘʥʠʠ ʤʝʣʢʠʭ ʨʳʙ ʠ ʜʨʫʛʠʭ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 11. ˉ5 2025 

https://doi.org/10.33619/2414-2948/114 

 

                  ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 86 

ʢʦʥʩʫʤʝʥʪʦʚ. ʅʠʤʬʳ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪ ʯʠʩʪʫʶ ʚʦʜʫ, ʢʘʢ ʦʣʠʛʦʩʘʧʨʦʙʥʳʝ 

ʦʨʛʘʥʠʟʤʳ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʘʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʘʤʦʦʯʠʱʝʥʠʷ, ʫʩʚʘʠʚʘʷ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʩʪʘʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʜʨʫʛʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʠʥʦʢ ʦʪʤʝʯʝʥʳ 

ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʧʝʨʝʜ ʩʝʣʝʚʳʤʠ ʷʚʣʝʥʠʷʤʠ. ɺʟʨʦʩʣʳʝ ʦʩʦʙʠ ʞʠʚʫʪ ʥʝʜʦʣʛʦ, 

ʧʦʛʠʙʘʶʪ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠ ʦʪʢʣʘʜʢʠ ʷʠʮ ʚ ʚʦʜʫ. ʌʘʫʥʘ ʨʫʯʝʡʥʠʢʦʚ ʥʝ ʠʤʝʝʪ ʪʘʢʦʛʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʧʦʣʟʥʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʫʛʨʦʟʫ, 

ʦʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʞʠʟʥʠ ʣʶʜʝʡ. ʖʞʥʳʡ ʨʝʛʠʦʥ ʩʪʨʘʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʘʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ. ɺ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʚ ʟʠʤʥʠʡ ʠ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜʳ, ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʩʜʚʠʛʠ ʛʨʫʥʪʘ, ʚʳʟʚʘʥʥʳʝ ʠʥʪʝʥʩʠʚʥʳʤʠ ʦʩʘʜʢʘʤʠ, 

ʪʘʷʥʠʝʤ ʩʥʝʛʘ ʠʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ. ʕʪʦ ʷʚʣʝʥʠʝ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʟʫʯʝʥʠʠ, 

ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ, ʚʢʣʶʯʘʷ 

ʫʣʫʯʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʫʢʨʝʧʣʝʥʠʝ ʩʢʣʦʥʦʚ. 

 

Abstract. Landslides in Kyrgyzstan pose a significant threat, affecting infrastructure and 

people's lives. The southern region of the country is characterized by a complex terrain and active 

tectonic activity, which contributes to a high probability of landslides. In mountainous areas, during 

the winter and spring periods, ground shifts often occur due to heavy precipitation, snowmelt or 

earthquakes. This phenomenon requires a comprehensive approach in studying, monitoring, and 

developing measures to prevent and minimize damage, including improving infrastructure, using 

modern forecasting technologies, and strengthening slopes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʦʣʟʝʥʴ, ʨʠʩʢ ʦʧʦʣʟʥʷ, ʩʭʦʜ ʦʧʦʣʟʥʷ, ʤʦʥʠʪʦʨʠʥʛ ʦʧʦʣʟʥʷ.  

 

Keywords: landslide, landslide risk, landslide occurrence, landslide monitoring. 

 

ʊʝʨʨʠʪʦʨʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʦʩʦʙʝʥʥʦ ɾʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʠ ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 

ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʦʧʦʣʟʥʷʤ, ʚʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ, 

ʛʝʦʣʦʛʠʠ ʠ ʪʝʢʪʦʥʠʢʠ, ʧʦʯʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʯʚʳ ʠ ʚʳʩʦʢʦʡ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʄʏʉ ʂʈ) ʚ 

ʩʪʨʘʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 4 554 ʦʧʦʣʟʥʝʡ, 1 186 ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʘʢʪʠʚʥʦʡ ʬʘʟʝ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʙʦʣʝʝ, ʯʝʤ 540 ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʠ 300 ʦʙʲʝʢʪʘʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʦ ʦʮʝʥʢʝ ʄʏʉ ʂʈ ʦʢʦʣʦ 5 000 ʜʦʤʦʚ ʩ ʧʨʦʞʠʚʘʶʱʠʤ ʚ ʥʠʭ ʥʘʩʝʣʝʥʠʝʤ ʚ ʨʘʟʤʝʨʝ ʜʦ 30 000 

ʯʝʣʦʚʝʢ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʦʣʟʥʝʡ. ʉ 1991 ʧʦ 2022 ʛʦʜ ʚ ʩʪʨʘʥʝ 
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ʧʨʦʠʟʦʰʝʣ 611 ʦʧʦʣʟʝʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʦʛʠʙʣʦ 275 ʯʝʣʦʚʝʢ. ʇʦ ʦʮʝʥʢʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʦʪ ʪʘʢʠʭ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʢʘʢ ʦʧʦʣʟʥʠ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 1ï1.5% ʦʪ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ. ʆʧʦʣʟʥʠ 

ʜʠʩʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʝʣʴʩʢʫʶ ʤʝʩʪʥʦʩʪʴ ʠ ʫʷʟʚʠʤʳʝ ʛʨʫʧʧʳ 

ʣʶʜʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʫʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʦʧʦʣʟʥʝʡ. ʕʪʦʪ ʧʨʦʝʢʪ ʥʘʧʨʘʚʠʪ ʥʘ ʟʘʧʦʣʥʝʥʠʝ 

ʪʝʢʫʱʠʭ ʧʨʦʙʝʣʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘʤʠ ʦʧʦʣʟʥʝʡ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʫʪʝʤ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ, ʤʥʦʛʦʛʨʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ (ʠʥʞʝʥʝʨʥʳʝ) 

ʤʝʨʳ, ʪʘʢ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʝʣʦʚ ʚ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʩʨʝʜʝ ʠ ʥʘʨʘʱʠʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚ ʇʂʈ ʠ ʤʝʩʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʦʧʦʣʟʥʝʡ ʧʝʨʝʜʦʚʳʤʠ ʤʝʪʦʜʘʤʠ, ʘʥʘʣʠʟ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʧʦʣʟʥʝʡ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʢʣʶʯʝʚʳʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʚʢʣʶʯʘʷ ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʘʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʵʚʘʢʫʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʢʣʦʥʦʚ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʧʳʪʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʘʢʪʠʢʫ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. ʎʝʣʴ ʩʦʩʪʦʠʪ ʚ ʚʳʨʘʙʦʪʢʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʦʧʦʣʟʥʝ-ʦʙʨʘʟʫʶʱʠʤ 

ʧʨʦʮʝʩʩʘʤ, ʩ ʫʯʝʪʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟ-ʟʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚʦ ʚʩʝʤ 

ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʚʳʧʘʜʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʪʘʥʦʚʠʪʩʷ ʩʣʠʰʢʦʤ ʞʘʨʢʦ, ʘ ʟʠʤʦʡ ʪʝʧʣʦ, ʠʥʦʛʜʘ 

ʠʜʫʪ ʜʦʞʜʠ ʧʦʩʨʝʜʠ ʟʠʤʳ. ɺʣʘʛʘ ʦʢʘʟʳʚʘʝʪ ʯʨʝʟʤʝʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʨʫʥʪ, ʪʝʤ ʩʘʤʳʤ 

ʧʝʨʝʥʘʩʳʱʘʷʩʴ, ʘʢʪʠʚʠʟʠʨʫʶʪ ʩʢʣʦʥʳ, ʛʜʝ ʤʦʱʥʦʩʪʴ ʣʝʩʩʦʚʦʛʦ ʩʫʛʣʠʥʢʘ ʥʝ ʚ ʩʠʣʘʭ 

ʫʜʝʨʞʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʦʧʦʣʟʥʝʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʋʟʛʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʆʰʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 209 ʘʢʪʠʚʥʳʭ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʛʜʝ 

ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʭʦʜʘ ʦʧʦʣʟʥʷ ʚ ʣʶʙʫʶ ʤʠʥʫʪʫ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʣʶʜʝʡ ʦʪ ʛʠʙʝʣʠ, ʂʈ 

ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪ ʧʝʨʝʩʝʣʝʥʠʝ ʥʘ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʤʝʩʪʘ. ʅʦ ʧʝʨʝʩʝʣʝʥʠʝ ʦʪ 

ʦʧʦʣʟʥʝʚʦʛʦ ʫʯʘʩʪʢʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʫʞʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ, ʚʢʣʶʯʘʷ 

ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʊʘʢʠʝ ʢʘʢ, ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʟʝʤʣʝ ʠ ʜʦʤʫ, 

ʬʠʥʘʥʩʦʚʳʝ ʪʨʫʜʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʥʠʟʢʘʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ 

ʨʠʩʢʘʭ, ʩʣʦʞʥʦʩʪʠ ʩ ʧʝʨʝʝʟʜʦʤ ʠ ʘʜʘʧʪʘʮʠʝʡ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 

ʅʝʤʘʣʦ ʜʦʤʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʩ 

ʧʝʨʝʩʝʣʝʥʠʝʤ ʥʘ ʙʝʟʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʟʜʝʩʴ ʥʝ ʫʤʝʩʪʝʥ, ʪʘʢ ʢʘʢ ʪʝʨʨʠʪʦʨʠʶ ʂʈ ʧʦʢʨʳʚʘʝʪ 

94% ð ʛʦʨʳ ʠ ʚʩʝʤ ʧʨʝʜʦʩʪʘʚʠʪʴ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʝ ʚʦʟʤʦʞʥʦ. ʍʦʪʷ ʜʦ ʩʝʛʦʜʥʷʱʥʝʛʦ 

ʜʥʷ ʇʂʈ ʣʠʰʴ ʤʦʛʣʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʣʘ ʧʫʩʪʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʦʛʦ 

ʜʦʤʘ. ʅʦ ʙʝʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʫʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʨʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʩʢʘʟʘʪʴ ʩʤʷʛʯʝʥʠʷ ʨʠʩʢʘ ʦʧʦʣʟʥʷ. ɸ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ 

ʤʥʦʛʦʣʝʪʥʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʠʟʫʯʠʪʴ ʛʝʦʣʦʛʠʶ, ʛʠʜʨʦʣʦʛʠʶ, ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʫʯʘʩʪʢʘ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

637 ʤʤ, ʜʘʥʥʳʝ ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ. ʉʘʤʳʡ ʜʦʞʜʣʠʚʳʡ ʤʝʩʷʮ ð ʘʧʨʝʣʴ (95 ʤʤ), ʘ 
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ʩʘʤʳʡ ʩʫʭʦʡ ð ʘʚʛʫʩʪ (ʚʩʝʛʦ 10 ʤʤ0. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʩʢʣʦʥʘʭ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʦʢʦʣʦ ʋʟʛʝʥʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 

900 ʤʤ ʜʦ 1050 ʤʤ.  

ɺʩʷ ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʡ ʢʘʨʪʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʡʩʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʩʪʨʘʥʳ: 

ʪʝʨʨʠʪʦʨʠʷ ʚʦʢʨʫʛ ʆʰʘ ʠ ɼʞʘʣʘʣ-ɸʙʘʜʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 9 ʙʘʣʣʦʚ ʧʦʢʘʟʘʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʝʡʩʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʦʙʚʝʜʝʥʥʘʷ ʦʙʣʘʩʪʴ ð

ʋʟʛʝʥʩʢʠʡ ʨʘʡʦʥ) 

 

ʏʪʦʙʳ ʩʦʜʝʨʞʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣʦ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ ʩʚʦʜʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʠʤʝʶʱʫʶʩʷ ʧʦ ʢʘʞʜʦʤʫ ʫʯʘʩʪʢʫ, ʥʫʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʚʝʜʦʤʦʩʪʠ ʜʘʥʥʳʭ 

(ʧʘʩʧʦʨʪʘ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʢʘʞʜʦʤʫ ʦʧʦʣʟʥʶ. ʂʘʞʜʘʷ ʚʝʜʦʤʦʩʪʴ 

ʜʘʥʥʳʭ (ʧʘʩʧʦʨʪ) ʜʦʣʞʥʘ ʤʠʥʠʤʫʤ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ; 

ʈʘʡʦʥ; ʀʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ; ʐʠʨʦʪʘ ʠ ʜʦʣʛʦʪʘ; ɺʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ; ɻʨʫʧʧʘ ʄʏʉ; ʅʦʤʝʨ ʠʟ 

ʜʣʠʥʥʦʛʦ ʩʧʠʩʢʘ ʄʏʉ; ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ; ʀʩʪʦʨʠʷ ʦʧʦʣʟʥʷ; ʉʪʘʜʠʷ ʧʨʦʮʝʩʩʘ 

ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʷ; ʋʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʄʏʉ; ʂʣʘʩʩ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ (ʍʘʚʝʥʠʩ 

ʠ ʜʨ.); ʇʣʦʱʘʜʴ ʦʧʦʣʟʥʷ (ʤ2); ʆʙʲʸʤ ʦʧʦʣʟʥʷ (ʤ3); ʀʤʝʶʱʠʡʩʷ ʧʦʣʠʛʦʥ ʚ ʨʘʜʠʫʩʝ 200 ʤ 

(ʍʘʚʝʥʠʩ ʠ ʜʨ.); ʘ ʪʘʢʞʝ ʆʙʲʝʢʪʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʨʠʩʢʫ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʘ ʫʯʘʩʪʢʝ ʦʧʦʣʟʥʷ 

ʷʚʣʷʝʪʩʷ ʦʪʯʝʪ, ʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠʟʳʩʢʘʥʠʠ (ʀɻʀ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 2.  

ʸ

 y
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʚ ʨʘʟʨʝʟʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʩʢʣʦʥʘ, ʧʦʩʣʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʀɻʀ 

 

ʉ ʧʦʤʦʰʴʶ ʨʘʟʨʝʟʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʘʷ ʯʘʩʪʴ ʩʢʣʦʥʘ 

ʫʷʟʚʠʤʘ ʠ ʩʦʟʜʘʪʴ ʢʘʨʪʫ ʨʘʩʧʨʠʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ. ɼʘʣʝʝ ʦʩʥʦʚʳʚʘʷʩʴ ʟʥʘʯʝʥʠʡ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʦʚʦʜʠʤʳʭ ʛʨʫʥʪʘʤʠ ʦʧʦʣʟʥʷ, ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʠ 

ʜʘʣʝʝ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ. ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

ʥʘ ʦʧʦʣʟʥʷʭ ð ʵʪʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ʙʫʜʝʪ ʜʦʩʪʫʧʥʦ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ. ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʠʣʠ ʤʥʦʛʠʭ ʤʘʥʠʪʦʨʠʥʛʘʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ, ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʧʨʦʮʝʩʩʦʚ, ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʧʨʠʤʝʨʦʚ [3]. 

ɺʦʪ ʢʘʢ ʤʦʛʫʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʪʘʢʠʝ ʨʘʙʦʪʳ: ʦʮʝʥʢʘ ʩʠʪʫʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ, 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʠʟʤʝʨʝʥʠʡ, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟ,  

ʢʦʥʪʨʦʣʴ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 3. 
 

 
 

ʈʠʩʫʥʦʢ 3. ʆʮʠʬʨʦʚʢʘ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 
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ʇʦʩʣʝ ʚʩʝʭ ʜʝʪʘʣʴʥʳʭ ʠʟʫʯʝʥʠʡ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ, ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʚʳʙʨʘʪʴ ʤʝʪʦʜʳ 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʙʝʜʩʪʚʠʡ, ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʣʠ ʞʝ ʫʢʨʝʧʣʝʥʠʷ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʩʢʣʦʥʘ ʨʠʩ.4. 

ʏʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʭ ʜʝʛʨʘʜʘʮʠʶ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʦʣʟʥʝʡ ʥʘ 

ʞʠʣʳʝ ʜʦʤʘ ʠ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʠ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ, ʨʘʟʨʘʙʦʪʢʠ 

ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ, ʫʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʆʩʥʦʚʥʳʝ 

ʠʥʞʝʥʝʨʥʳʝ ʤʝʪʦʜʳ: ʫʢʨʝʧʣʝʥʠʝ ʩʢʣʦʥʘ, ʫʩʪʨʦʡʩʪʚʦ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ, ʫʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʘ 

ʠ ʟʘʱʠʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʜʣʷ 

ʞʠʞʦʦʙʨʘʟʥʳʭ ʧʦʪʦʢʦʚ), ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʝ ʠ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʨʠʨʦʜʥʳʝ ʤʝʪʦʜʳ (ʧʦʩʘʜʢʘ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʜʣʷ ʤʘʣʳʭ ʤʦʱʥʦʩʪʝʡ).  
 

 
 

ʈʠʩʫʥʦʢ 4. ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʙʝʜʩʪʚʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʨʨʘʩ 

 

ʇʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʦʧʦʣʟʥʝʡ: ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. ʇʣʶʩʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʤʷʛʯʝʥʠʷ ʨʠʩʢʘ ʦʧʦʣʟʥʷ, ʢʦʥʢʨʝʪʥʦ ʚ ʤʦʝʤ 

ʚʳʙʨʘʥʥʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʷʚʣʷʝʪʩʷ ʚ ʧʦʣʥʝ ʵʬʬʝʢʪʠʚʥʳʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʦʧʦʣʟʥʷ ʥʫʞʝʥ ʩʚʦʡ ʧʦʜʭʦʜ ʠ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʪʦʜʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ. ɺʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʭʦʜʘ ʠʣʠ ʞʝ ʩʧʦʣʟʘʥʠʝ ʦʧʦʣʟʥʷ 

ʠ ʪʝʤ ʩʘʤʳʤ ʟʘʱʠʪʠʪʴ ʣʶʜʝʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʅʫ, ʝʩʣʠ ʢʦʥʢʨʝʪʥʦ ʧʦʜ ʤʦʶ ʪʝʨʨʠʪʦʨʠʶ, 

ʪʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʙʦʣʝʝ  ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʵʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʨʨʘʩ. ʄʠʥʫʩʳ. ʉʘʤʦ 

ʧʨʠʤʝʥʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʦʚ, ʪʨʝʙʫʶʪ ʜʦʣʛʠʭ ʠʟʫʯʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʠ 

ʜʝʪʘʣʴʥʳʭ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʳʭ ʜʦʢʫʤʝʥʪʘʮʠʡ, ʘ ʪʘʢ ʞʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ. ɸ ʪʘʢʠʝ 

ʤʥʦʛʦʟʘʜʘʯʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʠ ʚʨʝʤʝʥʠ. ɼʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ ʪʨʝʙʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʥʝ ʤʘʣʳʭ ʜʝʥʝʛ 

ʠ ʥʫʞʥʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʩʦʦʪʚʝʪʪʩʪʚʫʶʱʫʶ 

ʦʧʣʘʪʫ ʪʨʫʜʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʞʝ ʪʝʨʨʘʩ ʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʠʣʠʡ, ʚ ʦʩʥʦʚʥʦʤ ʥʫʞʥʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʭʥʠʢʘ (ʵʢʩʢʦʚʘʪʦʨ, ʙʫʣʴʜʦʟʝʨ, ʩʘʤʦʩʚʘʣ ʠ ʢʘʪʦʢ), ʥʦ ʦʙʲʝʤ ʚʳʥʫʪʦʛʦ ʛʨʫʥʪʘ 

ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʠʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʆʧʦʣʟʝʥʴ ï ʵʪʦ 

ʩʣʦʞʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʨʦʮʝʩʩ, ʩ ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʨʘʩʯʠʪʳʚʘʪʴʩʷ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʧʨʠʚʝʣ ʩʢʣʦʥ ʚ 

ʥʝʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦ ʦʙʷʟʘʪʝʣʴʥʦ, ʥʫʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʠ ʢʦʥʪʨ ʤʝʨʳ, ʜʣʷ ʝʛʦ 

ʩʪʘʙʠʣʠʟʘʮʠʠ. ʀʥʘʯʝ, ʤʦʞʝʤ ʚʦʧʣʦʪʠʪʴʩʷ ʮʝʥʦʶ ʞʠʟʥʴʶ ʯʝʣʦʚʝʢʘ. ɸ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʠʟʫʯʠʪʴ ʩʢʣʦʥ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʦʦʪʚʝʩʪʚʫʶʱʠʝ ʤʝʨʳ, ʧʦʩʣʝ ʨʝʘʣʠʟʦʚʘʪʴ ʝʛʦ ʚ ʥʘʪʫʨʝ, ʠ ʧʦʜ 

ʢʦʥʝʮ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʨʠʨʦʜʥʳʡ ʙʘʣʘʥʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʝʨʝʩʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠʟ ʦʧʦʣʟʥʝʚʳʭ ʨʘʡʦʥʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʬʘʢʪʦʨʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ 

ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʢʘʢ ʧʦʤʦʱʴ ʚ ʧʝʨʝʩʝʣʝʥʠʠ, ʪʘʢ ʠ ʨʝʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ. 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 11. ˉ5 2025 

https://doi.org/10.33619/2414-2948/114 

 

                  ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 92 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ:r 

1. SAGA GIS 9.0.1 ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʛʝʦʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ. 2018. 

2. ʂʘʣʘʙʫʭʦʚ ɻ. ɸ., ɹʘʨʠʥʦʚ ɺ. ʅ., ʊʨʫʭʠʥʘ ʅ. ʀ., ʍʘʨʠʪʦʥʦʚ ɸ. ɸ. ʆʩʥʦʚʳ ʢʘʜʘʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺʦʨʦʥʝʞ, 2014. 

3. ʄʘʥʩʫʨʦʚ ʂ. ʊ., ɾʘʥʳʙʝʢʦʚ ʄ. ʋʧʨʘʚʣʝʥʠʝ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ // ʀʟʚʝʩʪʠʷ ʆʰʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2019. 

ˉ1. ʉ. 77-81. 

4. ʆɼʄ 218.2.030-2013. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʮʝʥʢʝ ʦʧʦʣʟʥʝʚʦʡ ʦʧʘʩʥʦʩʪʠ 

ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ. ʋʪʚʝʨʞʜʝʥ: 05.03.2013. ʌʝʜʝʨʘʣʴʥʦʝ ʜʦʨʦʞʥʦʝ ʘʛʝʥʪʩʪʚʦ. ʄ., 

2014. 252 ʩ. 

5. ʄʦʥʠʪʦʨʠʥʛ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɹʠʰʢʝʢ: ʄʏʉ ʂʈ, 2025. 896 ʩ. 

6. Curran E. E., Bowlick F. J. Geographic information science education at Esri development 

center institutions // Transactions in GIS. 2022. V. 26. ˉ1. P. 341-361. 

https://doi.org/10.1111/tgis.12858 

 

References: 

1. SAGA GIS 9.0.1 (2018). Sistema avtomatizirovannogo geonauchnogo analiza.  

2. Kalabukhov, G. A., Barinov, V. N., Trukhina, N. I., & Kharitonov, A. A. (2014). Osnovy 

kadastra nedvizhimosti. Voronezh. (in Russian). 

3. Mansurov, K. T., & Zhanybekov, M. (2019). Upravlenie uchebnym protsessom universiteta 

s ispol'zovaniem GIS-tekhnologii. Izvestiya Oshskogo tekhnologicheskogo universiteta, (1), 77-81. 

(in Russian). 

4. ODM 218.2.030-2013. Metodicheskie rekomendatsii po otsenke opolznevoi opasnosti na 

avtomobil'nykh dorogakh (2014). Utverzhden: 05.03.2013. Federal'noe dorozhnoe agentstvo. 

Moscow. (in Russian). 

5. Monitoring, prognozirovanie opasnykh protsessov i yavlenii na territorii Kyrgyzskoi 

Respubliki (2025). Bishkek. (in Russian). 

6. Curran, E. E., & Bowlick, F. J. (2022). Geographic information science education at Esri 

development center institutions. Transactions in GIS, 26(1), 341-361. 

https://doi.org/10.1111/tgis.12858 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 12.03.2025 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

20.03.2025 ʛ. 

____________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʂʘʜʳʨʢʫʣʦʚʘ ʅ. ʂ., ɸʙʣʘʟʠʟʦʚ ʄ. ʊ. ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʨʠʩʢʘʤʠ 

ʦʧʦʣʟʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʟʛʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

2025. ʊ. 11. ˉ5. ʉ. 87-92. https://doi.org/10.33619/2414-2948/114/12 

 

Cite as (APA): 

Kadyrkulova, N., & Ablazizov, M. (2025). Advanced Landslide Risk Management in Uzgen 

District of Osh Region. Bulletin of Science and Practice, 11(5), 87-92. (in Russian). 

https://doi.org/10.33619/2414-2948/114/12 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 11. ˉ5 2025 

https://doi.org/10.33619/2414-2948/114 

 

                  ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 93 

 

ʋɼʂ 504.064 

AGRIS P01 

https://doi.org/10.33619/2414-2948/114/13 

 

ɸʅɸʃʀɿ ʇʈʀʏʀʅ ʀ ʇʆʉʃɽɼʉʊɺʀʁ ʉɽʃɽɺʓʍ ʇʆʊʆʂʆɺ  

ɺ ɹɸʊʂɽʅʉʂʆʁ ʆɹʃɸʉʊʀ ɺ 2024 ɻʆɼʋ 
 

Éʂʘʜʳʨʢʫʣʦʚʘ ʅ. ʂ., SPIN-ʢʦʜ: 7273-7751, ʆʰʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʄ. ʄ. ɸʜʳʰʝʚʘ, ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ, kadyrkulova74@mail.ru 

Éʍʫʜʘʡʙʝʨʛʝʥʦʚ ɼ. ʉ., ʆʰʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ʄ. ɸʜʳʰʝʚʘ,  

ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ, damir_mes@mail.ru 

 

ANALYSIS OF THE CAUSES AND CONSEQUENCES OF MUSDFLOWS  

IN THE BATKEN REGION IN 2024  

 

ÉKadyrkulova N., SPIN-code: 7273-7751, Osh Technological University 

named by M. M. Adysheva, Osh, Kyrgyzstan, kadyrkulova74@mail.ru 

ÉKhudaibergenov D., Osh Technological University named by M. M. Adysheva,  

Osh, Kyrgyzstan, damir_mes@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, 

ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʢʘʪʘʩʪʨʦʬ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 2024 ʛʦʜʫ 

ʨʝʛʠʦʥ ʩʪʦʣʢʥʫʣʩʷ ʩ ʨʷʜʦʤ ʤʦʱʥʳʭ ʩʝʣʝʚʳʭ ʩʦʙʳʪʠʡ, ʚʳʟʚʘʥʥʳʭ ʢʘʢ ʧʨʠʨʦʜʥʳʤʠ, ʪʘʢ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɸʥʘʣʠʟ ʦʩʥʦʚʘʥ ʥʘ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ɻʀʉ-ʘʥʘʣʠʟʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʚʳʷʚʣʝʥʠʶ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʨʘʡʦʥʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ ʧʦ ʠʭ ʟʘʱʠʪʝ. 

 

Abstract. This article examines the causes of mudflows, their consequences, and disaster risk 

reduction measures in the Batken region. In 2024, the region faced several powerful mudflow 

events triggered by both natural and anthropogenic factors. The analysis is based on remote sensing 

data, meteorological observations, and GIS analysis. Special attention is given to identifying the 

most vulnerable areas and proposing specific protective measures. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ, ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

 

Keywords: mudflows, Batken region, natural disasters, climate change, geomorphological 

factors, anthropogenic impact. 

 

ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʯʘʩʪʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ï ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʜʣʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ 2024 ʛʦʜʫ ʚ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʯʘʩʪʦʪʳ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʥʘʩʝʣʝʥʠʝ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʪʘʢʞʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʩʝʣʝʡ ʚ ɹʘʪʢʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ 2024 ʛ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 
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ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʦʮʝʥʢʘ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʥʘʩʝʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʩʤʷʛʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʩʝʣʝʡ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ: 

1. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʜʘʥʥʳʝ ɻʠʜʨʦʤʝʪʩʣʫʞʙʳ ʂʈ ʦ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ, 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ); 

2. ɻʀʉ-ʘʥʘʣʠʟʝ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʦʥ ʨʠʩʢʘ, ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ); 

3. ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʝʣʝʚʳʭ ʧʦʪʦʢʘʭ ʚ 2024 ʛʦʜʫ, 

ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʦʩʣʝʜʩʪʚʠʷʭ; 

4. ʇʦʣʝʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʠʟʫʯʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʝʚ. 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ: 

1) ʇʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ. ɺ ʤʘʝ-ʠʶʣʝ 2024 ʛʦʜʘ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʘʣʦ ʥʘ 30% 

ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ʃʠʚʥʝʚʳʝ ʜʦʞʜʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʥʘʩʳʱʝʥʠʶ ʧʦʯʚʳ ʚʣʘʛʦʡ, ʩʥʠʞʝʥʠʶ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʟʘʧʫʩʢʫ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʛʠʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʨʳʭʣʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʨʘʟʤʳʚʘʶʪʩʷ ʚʦʜʦʡ. 

ɹʳʩʪʨʦʝ ʪʘʷʥʠʝ ʩʥʝʛʦʚ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʫʩʠʣʠʣʦ ʚʦʜʥʳʡ ʩʪʦʢ ʠ ʫʚʝʣʠʯʠʣʦ ʦʙʲʝʤ 

ʩʝʣʝʚʳʭ ʤʘʩʩ. ɺʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʠʣʝʥʠʶ ʩʝʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

2) ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. ɺʳʨʫʙʢʘ ʣʝʩʦʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʩʢʣʦʥʘʭ ʩʥʠʟʠʣʘ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ ʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʙʝʟ ʫʯʝʪʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʨʝʥʘʞʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʧʦʚʝʱʝʥʠʷ 

ʫʚʝʣʠʯʠʣʦ ʫʱʝʨʙ ʦʪ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʟʘʙʦʨ ʚʦʜʳ ʜʣʷ ʠʨʨʠʛʘʮʠʠ ʠ 

ʠʟʤʝʥʝʥʠʝ ʨʫʩʝʣ ʤʘʣʳʭ ʨʝʢ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʵʨʦʟʠʠ ʧʦʯʚʳ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʩʝʣʝʚʳʭ ʢʘʥʘʣʦʚ. 

ɺ 2024 ʛ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʥʘʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʧʦ ʚʩʝʡ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ, ʚʩʝʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 339 ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʛʠʙʝʣʠ 20 

ʯʝʣʦʚʝʢ ʠ ʥʘʥʝʩʣʠ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʚ ʨʘʟʤʝʨʝ 1 ʤʣʨʜ. 255 ʤʣʥ. ʩʦʤʦʚ. ʆʩʥʦʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʚʢʣʶʯʘʣʠ ʧʦʜʪʦʧʣʝʥʠʝ ʞʠʣʳʭ ʜʦʤʦʚ, ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʨʘʟʨʫʰʝʥʠʝ ʤʦʩʪʦʚ ʠ ʘʚʪʦʜʦʨʦʛ, ʥʘʨʫʰʝʥʠʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʦʚ ʩʝʣʝʚʳʤʠ ʥʘʥʦʩʘʤʠ ʠ ʠʟʤʝʥʝʥʠʝ ʨʫʩʝʣ 

ʨʝʢ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʦ 94 ʩʝʣʝʚʳʭ ʧʦʪʦʢʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʧʦ ʩʪʨʘʥʝ (ʈʠʩʫʥʦʢ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ 

ʩʦʙʳʪʠʡ ʙʳʣ ʥʘʥʝʩʝʥ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʝ ʦʙʣʘʩʪʠ. ʄʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 213 ʤʣʥ. 481 ʪʳʩʷʯʫ ʩʦʤʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʨʝʛʠʦʥʝ ʚʢʣʶʯʘʣʠ: 

-  ʇʦʜʪʦʧʣʝʥʠʝ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʨʝʤʝʥʥʦʤʫ 

ʧʝʨʝʩʝʣʝʥʠʶ ʞʠʪʝʣʝʡ ʠ ʧʦʪʝʨʝ ʠʤʫʱʝʩʪʚʘ. 
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- ʈʘʟʨʫʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʦʩʪʳ, ʘʚʪʦʜʦʨʦʛʠ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ 

ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥʳ, ʯʪʦ ʟʘʪʨʫʜʥʠʣʦ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠ ʜʦʩʪʫʧ ʢ ʫʜʘʣʝʥʥʳʤ 

ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ. 

- ʋʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʙʳʣʠ ʟʘʪʦʧʣʝʥʳ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʧʦʪʝʨʝ ʫʨʦʞʘʷ ʠ ʩʥʠʞʝʥʠʶ ʜʦʭʦʜʦʚ ʤʝʩʪʥʳʭ ʬʝʨʤʝʨʦʚ. 

- ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʝʤʦʚ ʩʝʣʝʚʳʤʠ ʥʘʥʦʩʘʤʠ ʠ ʠʟʤʝʥʝʥʠʝ 

ʨʫʩʝʣ ʨʝʢ ʩʦʟʜʘʣʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʵʢʦʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ. 

ʇʨʠʯʠʥʳ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʪʘʷʥʠʶ ʣʝʜʥʠʢʦʚ ʠ 

ʩʥʝʞʥʠʢʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʝʤ ʚʦʜʳ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʳʭ ʣʠʚʥʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʩʳʱʝʥʠʶ 

ʧʦʯʚʳ ʚʣʘʛʦʡ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʝʣʝʡ, ʫʯʘʱʝʥʠʝ ʩʣʫʯʘʝʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʩʠʣʴʥʳʝ ʣʠʚʥʠ, ʛʨʘʜ ʠ ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʩʭʦʜʘ ʩʝʣʝʡ. 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ 

ʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ ʩ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʩʪʦʢʫ ʚʦʜʳ ʠ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʥʘʣʠʯʠʝ ʨʳʭʣʳʭ ʧʦʨʦʜ, ʪʨʝʱʠʥ ʠ ʨʘʟʣʦʤʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʨʝʛʠʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪ ʫʷʟʚʠʤʦʩʪʴ ʢ ʩʝʣʝʚʳʤ ʧʨʦʮʝʩʩʘʤ, ʨʘʟʚʠʪʘʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʝʪʴ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʝʢ ʠ ʚʦʜʦʝʤʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʳ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʱʥʳʭ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ. 

ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. ʋʥʠʯʪʦʞʝʥʠʝ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ ʵʨʦʟʠʠ ʧʦʯʚʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʝʣʝʡ, 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʚʢʣʶʯʘʷ ʨʘʩʧʘʰʢʫ ʩʢʣʦʥʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ 

ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ, ʫʩʠʣʠʚʘʝʪ ʩʝʣʝʚʳʝ ʧʨʦʮʝʩʩʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ, ʞʠʣʳʭ ʜʦʤʦʚ 

ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʙʝʟ ʫʯʝʪʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʘʢʪʠʚʠʟʘʮʠʠ ʩʝʣʝʡ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʦʩʦʙʝʥʥʦ ʦʪʢʨʳʪʳʤ 

ʩʧʦʩʦʙʦʤ, ʥʘʨʫʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʝʣʝʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʋʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʩʠʣʠʚʘʶʪ ʠʭ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦ 

ʩʝʣʝʚʳʭ ʫʛʨʦʟʘʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʞʠʟʥʠ ʠ ʠʤʫʱʝʩʪʚʘ, 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʣʞʥʦʡ ʟʘʱʠʪʳ ʦʪ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦ ʧʨʘʚʠʣʘʭ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʫʛʨʦʟʝ ʩʝʣʷ ʠ ʜʝʡʩʪʚʠʷʭ ʚ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʫʩʫʛʫʙʣʷʝʪ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ɻʀʉ-ʘʥʘʣʠʟʝ (ʈʠʩʫʥʦʢ). 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʤʝʱʝʥ ʥʘ ʢʘʨʪʳ ɻʀʉ ʠ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ɻʀʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʷʚʣʷʪʴ 

ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʫʚʠʜʝʪʴ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʫʤʘʞʥʳʭ ʢʘʨʪʘʭ [4].  
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ʈʠʩʫʥʦʢ. ʂʘʨʪʘ-ʩʭʝʤʘ ʧʨʦʛʥʦʟʘ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(www.mes.kg, www.gov.kg) 

 

ʈʝʢʦʤʝʥʜʠʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʋʣʫʯʰʠʪʴ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, ʜʨʦʥʳ, ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ) ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʩʪʦʷʥʠʷ ʣʝʜʥʠʢʦʚ, ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʠ ʨʝʢ. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʣʝʜʥʠʢʦʚ ʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. 

ʋʢʨʝʧʠʪʴ ʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ (ʜʘʤʙʳ, ʢʘʥʘʣʳ, ʩʝʣʝʟʘʜʝʨʞʠʚʘʶʱʠʝ ʩʦʦʨʫʞʝʥʠʷ) ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʫʢʨʝʧʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʣʘʥʳ ʜʝʡʩʪʚʠʡ ʧʨʠ ʏʉ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʧʣʘʥʦʚ ʵʚʘʢʫʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ ʠ ʭʘʨʘʢʪʝʨʘ ʩʝʣʝʚʳʭ ʫʛʨʦʟ. 

ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʫʯʝʥʠʡ ʠ ʪʨʝʥʠʨʦʚʦʢ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʣʫʞʙ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʜʝʡʩʪʚʠʡ ʚ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʀʥʬʦʨʤʠʨʦʚʘʪʴ ʠ ʦʙʫʯʘʪʴ ʥʘʩʝʣʝʥʠʝ, ʧʨʦʚʝʜʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʤʧʘʥʠʡ ʦ ʧʨʘʚʠʣʘʭ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʫʛʨʦʟʝ ʩʝʣʷ ʠ ʜʝʡʩʪʚʠʷʭ ʚ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʆʙʫʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʘʚʳʢʘʤ ʚʳʞʠʚʘʥʠʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʠ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ. 

ʆʛʨʘʥʠʯʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʳʨʫʙʢʠ 

ʣʝʩʦʚ, ʚʢʣʶʯʘʷ ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʥʝʟʘʢʦʥʥʳʤʠ ʚʳʨʫʙʢʘʤʠ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ɺʥʝʜʨʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʠʩʢʣʶʯʘʶʱʝʛʦ 

ʨʘʩʧʘʰʢʫ ʩʢʣʦʥʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ. ʋʯʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ, ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. 
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ʂʦʥʪʨʦʣʴ ʟʘ ʜʦʙʳʯʝʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚʢʣʶʯʘʷ ʦʛʨʘʥʠʯʝʥʠʝ ʠʣʠ ʟʘʧʨʝʪ ʜʦʙʳʯʠ 

ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʈʘʟʚʠʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʦʙʤʝʥ ʦʧʳʪʦʤ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ, 

ʠʤʝʶʱʠʤʠ ʦʧʳʪ ʙʦʨʴʙʳ ʩ ʩʝʣʝʚʳʤʠ ʧʦʪʦʢʘʤʠ. ʇʨʠʚʣʝʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʤʦʱʠ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʩʝʣʝʡ, ʚʢʣʶʯʘʷ ʬʠʥʘʥʩʦʚʫʶ ʠ ʪʝʭʥʠʯʝʩʢʫʶ 

ʧʦʜʜʝʨʞʢʫ. ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ: 

- ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ: ʉʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʝʣʝʡ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ.  

- ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʝʣʝʡ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ. 

- ʈʘʟʨʘʙʦʪʢʘ ʢʘʨʪ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʢʘʨʪ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʟʦʥʳ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʩʝʣʝʚʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

- ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʱʝʨʙ ʦʪ 

ʙʫʜʫʱʠʭ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʠ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʛʠʦʥʘ ʢ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʷʤ.  

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʘʜʘʧʪʘʮʠʶ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2024 ʛʦʜʫ ʩʪʘʣʠ 

ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʯʝʪʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠʤʝʥʝʥʠʝ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʟʦʥʳ ʨʠʩʢʘ ʠ 

ʧʨʝʜʣʦʞʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʦʧʘʩʥʦʩʪʠ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʱʝʨʙ ʦʪ ʙʫʜʫʱʠʭ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʠ ʧʦʚʳʩʠʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʛʠʦʥʘ ʢ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʷʤ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʘʜʘʧʪʘʮʠʶ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʝʛʦʜʥʷ ʟʝʣʝʥʳʝ ʛʦʨʦʜʘ ʦʜʠʥ ʠʟ ʩʠʤʚʦʣʦʚ ʨʘʟʚʠʪʠʠ ʪʫʨʠʟʤʘ ʠ ʧʨʠʪʷʞʝʥʠʠ 

ʠʥʚʝʩʪʠʮʠʠ. ʇʦʩʘʜʢʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʮʚʝʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʚ ʛʦʨʦʜʘʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʠ ʛʦʨʦʜʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʛʚʦʟʜʠʢʘ ɻʝʜʜʝʚʠʛʘ (Dianthus Heddewigii), ʢʦʪʦʨʘʷ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʟʝʣʝʥʝʥʠʠ. ʆʥʠ ʥʝ  ʧʨʠʭʦʪʣʠʚʳ, ʥʦ ʪʨʝʙʫʪ ʦʩʦʙʦʛʦ ʫʭʦʜʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʮʚʝʪʦʯʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʛʚʦʟʜʠʢʠ 

ɻʝʜʜʝʚʠʛʘ (Dianthus Heddewigii) ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʆʰ. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʝʛʦ ʚʣʠʷʥʠʝ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʇʨʠʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ 

ʛʦʨʦʜʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

Abstract. Today, green cities are one of the symbols of tourism development and attraction of 

investments. Planting decorative flowers to create landscaping in cities is used as one of the ways to 

improve the ecology of the city. One of these plants is the Heddewig carnation (Dianthus 

Heddewigii), which is effectively used in landscaping. They are not whimsical, but they require 

special care. This paper discusses modern methods of floral gardening using the example of 

Heddewig carnation (Dianthus Heddewigii) to reduce air pollution in Osh. The ecological and 

aesthetic advantages of this plant, its impact on improving air quality, reducing pollution and 

creating a comfortable urban environment are analyzed. Practical recommendations are given on the 

integration of this species into urban ecosystems to increase their sustainability and environmental 

safety. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʦʟʝʣʝʥʝʥʠʝ, ʛʚʦʟʜʠʢʘ ɻʝʜʜʝʚʠʛʘ. 

 

Keywords: urban environment, landscaping, Heddevig carnation. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʦʤʦʚ ʨʘʥʝʝ ʦʪʚʦʜʠʤʳʝ ʟʝʣʝʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʳʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ, 
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ʨʘʟʚʠʪʠʝʤ ʯʘʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʦ ʩʪʘʨʦʡ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ (ʩ ʫʛʣʝʤ) ʜʝʨʝʚʴʷ ʠ 

ʜʨʫʛʠʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʝʫʩʧʝʚʘʶʪ ʦʯʠʱʘʪʴ ʚʦʟʜʫʭ ʠ ʛʦʨʦʜʘ ʂʳʨʛʳʟʩʪʘʥʘ ʦʩʪʘʣʠʩʴ ʧʦʜ 

ʛʫʩʪʳʤ ʩʤʦʛʦʤ, ʦʩʦʙʝʥʥʦ ʟʠʤʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʤʵʨʠʷ ʛʦʨʦʜʘ ʆʰ ʧʣʘʥʠʨʫʝʪ ʚ 2025 ʛ 

ʚʳʨʫʙʠʪʴ ʙʦʣʝʝ 3000 ʩʪʘʨʳʭ (ʙʦʣʴʥʳʭ!) ʜʝʨʝʚʴʝʚ ʠ ʧʦʩʘʜʠʪʴ ʙʦʣʝʝ 4000 ʤʦʣʦʜʳʭ ʩʘʞʝʥʮʝʚ 

(https://www.instagram.com/osh_times).  

ʆʪ ʩʦʟʜʘʥʠ ̫ ʟʜʦʨʦʚʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʦʪ ʵʢʦʣʦʛʠʟʘʮʠʠ ʛʦʨʦʜʦʚ ʟʘʚʠʩʠʪ 

ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ, ʧʨʠʭʦʜ ʠʥʚʝʩʪʦʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʣʘʥ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʫʚʝʣʠʯʝʥʠʝ 

ʟʝʣʝʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ï ʧʘʨʢʦʚʳʭ ʟʦʥ, ʩʢʚʝʨʦʚ,  ʪʨʘʪʫʘʨʦʚ ʠ ʪ.ʜ. ʇʨʠ ʦʟʝʣʝʥʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚʠʜʳ ʧʦʩʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʫʨʠʩʪʳ ʠ ʛʦʨʦʜʩʢʠʝ ʞʠʪʝʣʠ ʧʨʦʚʦʜʷ ʚʨʝʤʷ ʚ 

ʛʦʨʦʜʝ ʜʦʣʞʥʳ ʦʱʫʱʘʪʴ ʢʨʘʩʦʪʳ ʠ ʯʠʩʪʦʪʫ ʩʨʝʜʳ. ɺ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʫʣʠʮ 

ʠ ʩʢʚʝʨʦʚ ʦʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦʛʦʜʠʯʥʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʮʚʝʪʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʥʳʝ ʩʦʨʪʘ ʛʚʦʟʜʠʢʠ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʛʚʦʟʜʠʢʠ ʧʦʢʦʨʷʝʪ 

ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ʠ ʪʫʨʠʩʪʦʚ ʩʚʦʝʡ ʠʟʳʩʢʘʥʥʦʡ ʠ ʫʪʦʥʯʝʥʥʦʡ ʢʨʘʩʦʪʦʡ [3]. ɹʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʦʷʥʠ ̫ ʛʚʦʟʜʠʢʠ ɻʝʜʜʝʚʠʛʘ (Dianthus 

Heddewigii), ʢʦʪʦʨʘʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʟʝʣʝʥʝʥʠʠ. ʈʘʥʝʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʩʦʨʪʘ ʛʚʦʟʜʠʢ, ʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʨʪʘ ʛʚʦʟʜʠʢʠ ɻʝʜʜʝʚʠʛʘ ð ʥʝʪ [2].  

ʆʜʥʠʤ ʠʟ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʛʚʦʟʜʠʢʠ ʷʚʣʷʝʪʩʷ ʩʦʨʪ ɻʝʜʜʝʚʠʛʘ ʩ ʙʝʣʦʡ 

ʠ ʯʝʨʥʦʡ ʢʘʡʤʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʩʩʘʜʫ ʛʚʦʟʜʠʢʠ ʩʦʨʪʘ ɻʝʜʜʝʚʠʛʘ ʤʦʞʥʦ ʩʘʞʘʪʴ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʩ ʘʧʨʝʣʷ ʤʝʩʷʮʘ ʙʝʟ ʦʛʣʷʜʢʠ ʥʘ ʧʦʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʶʞʥʦʛʦ 

ʂʳʨʛʳʟʩʪʘʥʘ. ʀ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ʧʦʩʣʝ ʧʝʨʚʳʭ ʧʦʣʠʚʥʳʭ ʨʘʙʦʪ ʛʚʦʟʜʠʢʘ ʥʘʯʠʥʘʶʪ 

ʦʪʨʘʱʠʚʘʪʴ ʙʦʢʦʚʳʝ ʧʦʙʝʛʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʚʳʝ ʮʚʝʪʦʯʢʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʥʘʯʘʣʝ ʤʘʷ, ʘ ʚ 

ʢʦʥʮʝ ʤʝʩʷʮʘ ʛʚʦʟʜʠʢʘ ʦʙʨʘʟʦʚʳʚʘʶʪ ʛʫʩʪʳʝ ʢʨʘʩʠʚʳʝ ʟʘʨʦʩʣʠ ʩ ʚʳʩʦʪʦʡ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ 

ʩʘʥʪʠʤʝʪʨʦʚ. ʆʥʠ ʥʝ ʠʤʝʶʪ ʘʨʦʤʘʪʘ ʠ ʣʶʜʷʤ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʥʝ ʩʪʨʘʰʥʳ. 

ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʆʰʩʢʠʡ ʢʦʤʙʠʥʘʪ ʧʦ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʟʝʣʝʥʦʤʫ ʭʦʟʷʡʩʪʚʫè ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʝʪ ʧʦʩʘʜʢʫ ʛʚʦʟʜʠʢʠ ʚ ʦʟʝʣʝʥʝʥʠʠ 

ʪʨʦʪʫʘʨʦʚ ʛʦʨʦʜʘ [1]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠ ̫ʛʚʦʟʜʠʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʆʰʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʢʘʨʘʥʪʠʥʫ 

ʨʘʩʪʝʥʠʡ ɼʝʧʘʨʪʘʤʝʥʪʘ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʝʣʠʦʨʘʮʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  

ʇʦ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʘʜʢʠ ʛʚʦʟʜʠʢʫ ɻʝʜʜʝʚʠʛʘ ʩʝʷʪ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ð ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʚ 

ʧʘʨʥʠʢʘʭ ʪʝʧʣʠʮ ʧʦʜ ʧʦʣʠʤʝʨʥʳʝ ʥʝʪʢʘʥʥʳʝ ʧʦʣʦʪʥʦ ð ʉʧʘʥʙʦʥʜ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝʤʥʦʛʦ 

ʧʦʜʤʦʨʘʞʠʚʘʶʪ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʧʦʵʪʦʤʫ ʛʚʦʟʜʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʤʦʨʦʟʦʩʪʦʡʢʦʡ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʘʩʪʝʥʠʷʤʠ [4].  

ʇʨʦʮʝʩʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʠ ʛʚʦʟʜʠʢʠ ɻʝʜʜʝʚʠʛʘ ʩʦʩʪʦʷʣ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ: 1. 

ʦʮʝʥʢʘ ʩʝʤʝʥ; 2. ʚʳʷʚʣʝʥʠʝ ʬʠʪʦʧʘʪʦʛʝʥʦʚ; 3. ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʠʙʢʘ Fusarium solani; 4. 

ʦʧʨʝʜʝʣʝʥʠʝ Staphylococcus aureus; 5. ʦʮʝʥʢʘ ʩʝʤ̫ʥ, ʧʦʩʝʷʥʥʳʭ ʚ ʧʦʯʚʫ; 6. ʦʮʝʥʢʘ ʥʘʯʘʣʘ 

ʚʝʛʝʪʘʮʠʠ; 7. ʦʮʝʥʢʘ ʧʘʩʩʠʚʥʦʡ ʬʘʟr ʚʝʛʝʪʘʮʠʠ; 8. ʟ ʦʮʝʥʢʘ ʘʤʝʜʣʝʥʠ ̫ʚʝʛʝʪʘʮʠʠ. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠ ̫ʩʘʞʝʥʮʝʚ ʛʚʦʟʜʠʢʠ (ʈʠʩʫʥʦʢ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʛʚʦʟʜʠʢʠ ɻʝʜʜʝʚʠʯʘ ʆʰʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʢʘʨʘʥʪʠʥʫ 

ʨʘʩʪʝʥʠʡ ʚʳʜʘʣʘ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʘʨʘʥʪʠʥʥʳʭ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʠ 

ʵʪʦʤ ʚ ʮʚʝʪʘʭ ʚʳʷʚʣʝʥ Fusarium solani ʠ Staphylococcus aureus.   

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʨʘʙʦʪʥʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʣʫʞʙʳ ʜʦ ʧʦʩʘʜʢʠ ʮʚʝʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʜʨʝʥʠʨʦʚʘʣʠ ʧʦʯʚʫ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʣʠ ʚʣʘʞʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ ʧʦʣʠʚʘ. ɼʣʷ 
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ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʨʦʩʪʘ ʠ ʙʦʛʘʪʦʛʦ ʮʚʝʪʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦʜʛʦʪʦʚʠʪʴ ʟʝʤʣʶ ʜʣʷ 

ʧʦʩʘʜʢʠ ʮʚʝʪʦʚ ʛʚʦʟʜʠʢʠ. ɻʚʦʟʜʠʢʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʥʝʡʪʨʘʣʴʥʫʶ ʢʠʩʣʦʪʥʦʩʪʴ (6-6,5 ʨʅ) [1].  

 

 
   

    

ʈʠʩʫʥʦʢ. ɻʚʦʟʜʠʢʘ ɻʝʜʜʝʚʠʛʘ (Dianthus Heddewigii) ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʷ: 1 - 

ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʩʝʤʝʥʘ; 2 - ʬʠʪʦʧʘʪʦʛʝʥʳ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʯʘʰʢʝ ʇʝʪʨʠ; 3 ï ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʨʠʙʦʢ 

Fusarium solani; 4 ï ʦʧʨʝʜʝʣʝʥʥʘʷ ʙʘʢʪʝʨʠʷ Staphylococcus aureus; 5 - ʩʝʤʝʥʘ, ʧʦʩʝʷʥʥʳʝ ʚ ʧʦʯʚʫ; 6- 

ʥʘʯʘʣʦ ʚʝʛʝʪʘʮʠʠ; 7- ʧʘʩʩʠʚʥʘʷ ʬʘʟʘ ʚʝʛʝʪʘʮʠʠ; 8-  ʟʘʤʝʜʣʝʥʠʝ ʚʝʛʝʪʘʮʠʠ. 

 

ɹr ʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʚ ʜʚʫʭ ʦʙʲʝʢʪʘʭ (ʈʠʩʫʥʦʢ 2).  

 

 
ʈʠʩʫʥʦʢ 2. ʂʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʨʦʡ ʧʦʯʚʳ ʜʚʫʭ ʦʙʲʝʢʪʘʭ 
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ʈʘʩʪʝʥʠʷʤ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʥʫʞʥʳ ʥʝ ʪʦʣʴʢʦ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʚʦʜʘ, ʩʚʝʪ, ʥʦ ʠ 

ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʤʠʥʝʨʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ. ʄʠʥʝʨʘʣʴʥʳʝ 

ʨʝʩʫʨʩʳ, ʠʟʚʣʝʢʘʝʤʳʝ ʠʟ ʧʦʯʚʳ, ʜʝʣʷʪʩʷ ʥʘ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ʇʦʩʢʦʣʴʢʫ 

ʨʘʩʪʝʥʠʷ ʩʪʨʦʷʪ ʩʚʦʠ ʪʝʣʘ, ʫʜʘʣʷʷ ʠʟ ʧʦʯʚʳ ʩʣʝʜʫʶʱʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʳ - ʘʟʦʪ (N), ʬʦʩʬʦʨ 

(P), ʩʝʨʫ (S), ʢʘʣʠʡ (K), ʢʘʣʴʮʠʡ (Ca), ʤʘʛʥʠʡ (Mg), ʞʝʣʝʟʦ (Fe) ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ï ʤʘʨʛʘʥʝʮ 

(Mn), ʮʠʥʢ (Zn), ʤʝʜʴ (Cu), ʙʦʨ (B) ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʙʳʣʦ ʠʟʫʯʝʥʦ ʠ 

ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 3. 

 

 

 
ʈʠʩʫʥʦʢ 3. ʇʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʝʨʦʡ ʧʦʯʚʳ ʜʚʫʭ ʦʙʲʝʢʪʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ 

 

ʀʩʭʦʜʷ ʠʭ ʧʨʦʚʝʜʝʥʥʳʭ ʘʥʘʣʠʟʦʚ, ʧʨʝʜʣʘʛʘʝʤ ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʧʦʩʘʜʢʠ ʮʚʝʪʦʚ ʧʦʯʚʫ 

ʥʫʞʥʦ ʠʟʚʝʩʪʢʦʚʘʪʴ ʧʫʪʸʤ ʚʥʝʩʝʥʠʷ ʠʟʚʝʩʪʠ 200-500 ʛ/ʤ2 . ɽʩʣʠ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚʳʰʝ 

ʥʦʨʤʳ ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʠʟʚʝʩʪʢʦʚʫʶ ʩʤʝʩʴ ʢʦʩʪʥʫʶ ʤʫʢʫ ʠʣʠ ʥʘʪʨʠʝʚʫʶ ʩʝʣʠʪʨʫ. 

ʅʘ ʢʘʯʝʩʪʚʦ ʧʦʩʘʜʢʠ ʚʣʠʷʝʪ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʠ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʠʤʤʫʥʠʪʝʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʛʫʣʷʨʥʳʝ ʧʦʜʢʦʨʤʢʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʘʟʦʪ, ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ. ʊʘʢʞʝ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʚʳʨʘʱʠʚʘʥʠʷ: ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʣʠʚ, ʭʦʨʦʰʝʝ ʦʩʚʝʱʝʥʠʝ ʠ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʘʷ ʧʦʯʚʘ. 

ɼʦ ʚʳʩʘʞʠʚʘʥʠʷ ʨʘʩʩʘʜʳ ʧʨʦʠʟʚʦʜʠʪ ɹ ʧʨʦʬʠʣʘʢʪʠʢʫ ʧʦʯʚʳ ʬʫʥʛʠʮʠʜʘʤʠ. ʆʥʘ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʝʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʙʦʨʝʪʩʷ ʩ 

ʛʥʠʣʴʶ. ɼʣ ̫ʦʙʦʛʘʱʝʥʠʷ ʧʦʯʚʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʚʦʟ, ʜʨʝʚʝʩʥʫʶ ʟʦʣʫ ʠ ʧʝʨʝʛʥʦʡ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʠʭ ʧʦʩʘʜʦʝ 

ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʛʦʨʦʜʘ ʆʰ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. ɺʳʷʚʣʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʨʝʜʠʪʝʣʠ ʨʘʩʪʝʥʠʡ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʚʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 

ʜʫʙʘ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʜʫʙʦʚʳʡ ʧʠʣʠʣʴʱʠʢ (Profenusa pygmaea). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʧʦʩʘʜʢʠ ʚ ʛʦʨʦʜʝ ʫʩʪʦʡʯʠʚʳʝ ʚʠʜʳ 

ʜʝʨʝʚʴʝʚ ʠ ʢʫʨʩʪʘʨʥʠʢʦʚ ʠ ʤʝʨʳ ʧʦ ʠʭ ʟʘʱʠʪʝ. 

 

Abstrsct. The paper presents a brief analysis of the state of urban tree and shrub plantings in 

Osh. An assessment of the biological well-being of individual species was made. Plant diseases in 

urban environments were identified and the main plant pests were determined. Outbreaks of a mass 

oak disease caused by the oak sawfly (Profenusa pygmaea) were recorded. As a result, resistant tree 

and shrub species and measures for their protection were proposed as recommendations for planting 

in the city. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʳʨʛʳʟʩʪʘʥ, ʵʢʦʣʦʛʠʷ ʛʦʨʦʜʘ, ʜʝʨʝʚʴʷ, ʦʟʝʣʝʥʝʥʠʝ ʛʦʨʦʜʘ, ʚʨʝʜʠʪʝʣʠ 

ʨʘʩʪʝʥʠʡ. 

 

Keywords: Kyrgyzstan, urban ecology, trees, urban landscaping, plant pests. 

 

ʉʝʛʦʜʥʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ  ʷʚʣʷʝʪʩʷ ʫʭʫʜʰʘʶʱʘʷʩʷ ʵʢʦʣʦʛʦ-ʩʘʥʠʪʘʨʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʦʚ ʠ ʩʸʣ ʩʪʨʘʥʳ. ʋʚʝʣʠʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʪʦʧʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʪʦʧʠʪʝʣʴʥʳʡ  ʩʝʟʦʥ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ 

ʟʘʛʘʟʦʚʘʥʥʦʩʠ ʚʦʟʜʫʭʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʤʦʛʘ ʠ ʫʭʫʜʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʘʤʠ ʠ ʩʸʣʘʤʠ ʚʳʥʫʞʜʝʥʳ ʧʨʦʠʟʚʦʜʠʪʴ ʵʢʦʣʦʛʦ-ʩʘʥʠʪʘʨʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ. ʇʨʠ ʵʪʦʤ, ʥʫʞʥʦ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʫ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʤʵʨʠʠ ʛʦʨʦʜʘ ʆʰ, ʘ ʪʘʢʞʝ ʅʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʙʣʝʤ, ʆʰʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʢʘʨʘʥʪʠʥʫ ʨʘʩʪʝʥʠʡ, 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʆʰʩʢʠʡ ʢʦʤʙʠʥʘʪ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʟʝʣʝʥʦʤʫ 
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ʭʦʟʷʡʩʪʚʫè. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʅʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠ-ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʘʩʧʠʨʘʥʪʘʤʠ ʆʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʳʷʚʣʝʥʳ ʨʷʜ ʚʨʝʜʠʪʝʣʝʡ ʨʘʩʪʝʥʠʡ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ [1-5]. 

ɺ 1940-ʝ ʠ 1950-ʝ ʛʦʜʳ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʡ ʉʉʉʈ ʪʨʝʙʦʚʘʣʘʩʴ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʦ-

ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ɹʝʣʦʨʫʩʩʠʠ, ʋʢʨʘʠʥʳ, ʈʦʩʩʠʠ, 

ʇʨʠʙʘʣʪʠʢʠ, ɿʘʢʘʚʢʘʟʴʷ ʧʨʠʚʝʣʠ ʢ ʘʥʪʠʩʘʥʠʪʘʨʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʛʦʨʦʜʦʚ ʠ ʩʝʣ, ʘ ʪʘʢʞʝ 

ʚʥʝʧʣʘʥʦʚʘʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʫʥʠʯʪʦʞʠʣʠ ʟʝʣʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʨʝʜʥʝʘʟʘʠʪʩʢʠʭ ʨʝʛʠʦʥʦʚ. 

ɺʩʝ ʵʪʠ ʬʘʢʪʳ ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʫʛʨʦʞʘʣʠ ʟʜʦʨʦʚʴʶ ʛʨʘʞʜʘʥ ʠ ʤʦʛʣʠ ʙʳ ʩʪʘʪʴ ʦʯʘʛʦʤ 

ʚʩʧʳʰʢʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʛʨʘʞʜʘʥ ʉʉʉʈ. ʇʦʵʪʦʤʫ, ʧʦ ʠʥʠʮʠʘʪʠʚʝ  ʉʅʂ 

ʈʉʌʉʈ çʆ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʉʌʉʈè (ʧʦʩʪ. ʉʅʂ ʈʉʌʉʈ ˉ7. 

ʆʪ 4.01.1946 ʛ.) (2). ʀʥʠʮʠʘʪʠʚʘ ʈʉʌʉʈ ʜʘʣ ʧʦʚʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʧʳʪʘ ʨʘʙʦʪʳ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʦ-ʩʘʥʠʪʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʪʨʘʥʝ. ɺ ʩʚʷʟʠ ʵʪʠʤ,  ʧʦ ʫʢʘʟʫ ʇʝʨʚʦʛʦ 

ʩʝʢʨʝʪʘʨʷ ʎʂ ʂʇʉʉ ʀ. ɺ. ʉʪʘʣʠʥʘ ʉʦʚʝʪ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʠ ʎʂ ɺʂʇ(ʙ) ʠʟʜʘʣ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ çʆ ʧʣʘʥʝ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ, ʚʥʝʜʨʝʥʠʷ ʪʨʘʚʦʧʦʣʴʥʳʭ 

ʩʝʚʦʦʙʦʨʦʪʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʫʜʦʚ ʠ ʚʦʜʦʝʤʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ 

ʫʨʦʞʘʝʚ ʚ ʩʪʝʧʥʳʭ ʠ ʣʝʩʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭè (ʧʦʩʪ. ʉʦʚʤʠʥʘ ʉʉʉʈ ʠ ʎʂ ɺʂʇ(ʙ) ˉ3960 ʦʪ 

20.10.1948 ʛ.) (3). ʇʣʘʥ ʨʘʙʦʪ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʦ-ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ ʙʳʣ 

ʨʘʩʯʠʪʘʥ ʥʘ ʧʝʨʠʦʜ 1949 ʧʦ 1965 ʛʦʜʳ. ɸ ʚ 1950 ʛ ʠʟ-ʟʘ ʚʦʟʥʠʢʰʠʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʨʘʩʪʝʥʠʡ ʉʦʚʝʪ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʠʟʜʘʣ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ çʇʦʣʦʞʝʥʠʝ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʣʝʩʥʦʡ ʦʭʨʘʥʝ ʉʉʉʈè (ˉ1181. ʆʪ 22.03.1950 

ʛ.) (4). ɺ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʙʳʣʦ ʫʢʘʟʘʥʦ ʨʷʜ ʤʝʨ ʧʦ ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʨʘʩʪʝʥʠʡ ʠ 

ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʩʘʜʢʫ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʜʝʨʝʚʴʝʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦ ʚʩʝʭ 

ʨʝʛʠʦʥʘʭ ʉʉʉʈ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʘʢʪʠʚʥʦʡ ʧʦʩʘʜʢʝ ʪʦʧʦʣʝʡ.  

ʉʦʛʣʘʩʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʩʪʝʥʠʷ, ʪʦʧʦʣʴ ð ʥʝʧʨʠʭʦʪʣʠʚʦʝ ʙʳʩʪʨʦʨʘʩʪʫʱʦʝ ʜʝʨʝʚʦ ʩ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʬʠʣʴʪʨʦʤ ʧʦ ʦʯʠʩʪʢʝ ʚʦʟʜʫʭʘ. ʂ ʪʦʤʫ ʞʝ, ʵʪʠ ʜʝʨʝʚʴ ̫ʥʝ ʪʨʝʙʦʚʘʣʠ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʝʡ ʠʟ-ʟʘ ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ʨʘʩʪʝʥʠʷ. ɺʳʙʦʨ ʪʦʧʦʣʷ, ʢʘʢ ʚʠʜʘ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ 

ʛʦʨʦʜʦʚ, ʦʩʥʦʚʳʚʘʣʩ ̫ ʠ ʥʘ ʪʦʤ, ʯʪʦ ʦʥ ʤʦʛ ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʧʫʪʤy ʧʦʛʣʘʱʝʥʠʷ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

(https://goo.su/Qpuk).  

ʇʦ ʤʥʝʥʠʶ ʙʠʦʣʦʛʦʚ, ʟʘ ʦʜʠʥ ʪʸʧʣʳʡ ʩʝʟʦʥ ʦʜʠʥ ʪʦʧʦʣʴ ʫʙʠʨʘʝʪ ʠʟ ʘʪʤʦʩʬʝʨʳ 

ʧʨʠʤʝʨʥʦ 30 ʢʛ ʩʘʞʠ ʠ ʜʦ 180 ʢʛ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʇʦ ʧʨʠʨʦʜʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʜʠʥ 

ʪʦʧʦʣʴ, ʚʳʜʝʣʷʷ ʢʠʩʣʦʨʦʜ, ʤʦʛ ʦʙʝʩʧʝʯʠʪʴ ʯʠʩʪʳʤ ʚʦʟʜʫʭʦʤ 4 ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʤʥʦʛʠʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʠʟ-ʟʘ ʦʩʪʩʫʪʩʪʚʠʷ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʩʘʜʢʫ ʪʦʧʦʣʝʡ ʥʝ ʫʯʠʪʳʚʘʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʠʜʦʚ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ 

ʧʨʦʙʣʝʤʝ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʟʥʝʡ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʘʣʣʝʨʛʠʶ. ʂʘʢ ʥʘʤ ʠʟʚʝʩʪʥʦ, 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʝʨʥʦʛʦ ʪʦʧʦʣʷ ʥʘ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʨʦʜʥʳʤ ʩʚʦʡʩʪʚʘʤ ʯʝʨʥʳʡ ʪʦʧʦʣʴ (Populus nigra) ʠʣʠ ʦʩʦʢʦʨʴ ʚʳʙʨʘʩʳʚʘʝʪ ʧʫʭ 

ʚ ʚʠʜʝ ʮʚʝʪʦʚ. ʀʤʝʥʥʦ  ʨʘʩʢʨʳʚʰʠʝʩʷ ʚʝʩʥʦʶ ʢʦʨʦʙʦʯʢʠ ʧʣʦʜʦʚ ʞʝʥʩʢʠʭ ʪʦʧʦʣʝʡ ʧʨʠʚʦʜʷʪ 

ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ. ʇʦʵʪʦʤʫ, ʩʝʛʦʜʥʷʰʥʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʵʢʦʣʦʛʘʤʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʦʩʘʜʢʘ ʪʘʢʦʛʦ ʚʠʜʘ ʪʦʧʦʣʷ, ʢʘʢ ʪʦʧʦʣʴ 

ʢʠʪʘʡʩʢʠʡ ʧʠʨʘʤʠʜʘʣʴʥʳʡ (Populus simanii). ʆʥʘ ʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʇʦʵʪʦʤʫ, ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʛʦʜʳ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʦʯʝʥʴ ʮʝʥʥʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʠʝ ʛʦʨʦʜʘ ʂʳʨʛʳʟʩʪʘʥʘ ʧʝʨʝʞʠʚʘʶʪ ʵʢʦʥʦʤʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʢʨʠʟʠʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʠ ʧʘʨʥʠʢʦʚʳʤʠ 

ʛʘʟʘʤʠ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʪʘʨʳʝ ʜʝʨʝʚʴʷ ʥʝ 

ʩʧʨʘʚʣʷʶʪʩʷ ʟʘʜʘʯʝʡ ʧʦ  ʦʯʠʩʪʢʝ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʇʦʵʪʦʤʫ ʤʵʨʠʷ ʛʦʨʦʜʘ ʆʰ 

ʧʣʘʥʠʨʫʝʪ ʚ 2025 ʛʦʜʫ ʚʳʨʫʙʠʪʴ ʙʦʣʝʝ ʪʨʝʭ ʪʳʩʷʯ ʩʪʘʨʳʭ ʙʦʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʧʦʩʘʜʠʪʴ ʙʦʣʝʝ 
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ʯʝʪʳʨʝʭ ʪʳʩʷʯ ʤʦʣʦʜʳʭ ʩʘʞʝʥʮʝʚ (https://goo.su/62MxSn2). ɻʦʨʦʜʩʢʘʷ ʵʢʦʣʦʛʠʷ-ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʦʯʠʩʪʢʘ ʛʦʨʦʜʘ, ʥʦ ʠ ʩʦʟʜʘʥʠʝ ʟʜʦʨʦʚʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

ʉʝʛʦʜʥʷ ʦʪ ʯʠʩʪʦʪʳ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʘ ʟʘʚʠʩʠʪ ʝʛʦ ʜʦʭʦʜ ʦʪ ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʛʦʨʦʜʩʢʠʭ ʪʨʦʪʫʘʨʦʚ, 

ʩʢʚʝʨʦʚ, ʧʘʨʢʦʚ ʠ ʪ.ʜ.) ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʢʠ ʧʣʘʥʘ ʨʘʙʦʪʳ ʧʦ ʦʯʠʩʪʢʝ ʦʪ 

ʟʘʙʦʣʝʚʰʠʭ ʨʘʩʪʝʥʠʡ, ʦʟʝʣʝʥʝʥʠʶ ʠ ʦʙʫʩʪʨʦʡʩʪʚʫ ʧʣʦʱʘʜʝʡ.  

ɺ ʩʢʚʝʨʘʭ ʠ ʧʘʨʢʘʭ ʛʦʨʦʜʘ ʆʰ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚʩʧʳʰʢʠ ʤʘʩʩʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 

ʜʫʙʘ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ Profenusa pygmaea ï ʜʫʙʦʚʳʡ ʧʠʣʠʣʴʱʠʢ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʆʰʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʢʘʨʘʥʪʠʥʫ 

ʨʘʩʪʝʥʠʡ ʚ 2024 ʛ (1).  

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʨʝʚʴʝʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ ʆʰ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʡʦʥʦʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ (ʈʠʩʫʥʦʢ 1).  

 

  

   

 

ʈʠʩʫʥʦʢ 1. ʇʦʨʘʞʝʥʥʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʠ ʛʦʨʦʜʘ ʆʰ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʚʥʦʛʦ ʚʨʝʜʠʪʝʣʷ Profenusa 

pygmaea ʨʘʟʣʠʯʥʳ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʛʫʣʷʨʥʦ ʣʝʯʠʪʴ ʨʘʩʪʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʚʨʝʜʠʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʟʠʤʦʚʘʪʴ ʚ ʧʦʯʚʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʦʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʦʢʦʣʦ 50-100 
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ʚʨʝʜʠʪʝʣʝʡ ʥʘ 1 ʤ2 ð ʚʳʩʦʢ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʩʪʝʥʠʡ. 

ɺʨʝʜʠʪʝʣʠ ʤʦʛʫʪ ʨʘʩʧʦʣʚʛʘʪʴʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʠ ʧʦʵʪʦʤʫ ʦʮʝʥʢʘ 

ʧʨʦʙʣʝʤʳ ʦʯʝʥʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ. ʅʘ ʛʣʫʙʠʥʝ ʧʦʯʚʳ ʦʪ 3-5 ʩʤ ʜʦ 10-15 ʩʤ ʚʨʝʜʠʪʝʣʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʧʷʯʢʝ. ʉ ʧʨʠʭʦʜʦʤ ʚʝʩʥʳ ʚʨʝʜʠʪʝʣʠ ʥʘʯʠʥʘʶʪ ʚʳʭʦʜʠʪʴ ʠʟ ʤʝʩʪ ʩʧʷʯʢʠ. ɹʦʨʴʙʘ 

ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʝ, ʪʨʝʙʫʝʪ ʦʩʦʙʦʡ ʪʱʘʪʝʣʴʥʦʩʪʠ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʥʷʪʳʭ ʤʝʨ ð ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, 

ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʚʨʝʜʠʪʝʣʝʡ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʪʨʫʜʥʦ ʠʩʢʦʨʝʥʠʪʴ, ʧʦʪʦʤʫ ʯʪʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʘʚʠʩʠʪ ʦʪ ʬʘʟʳ ʠʭ ʨʘʟʚʠʪʠʷ, ʘ ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ 

ð ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʉʝʛʦʜʥʷ Planococcus vovae ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʩʦʩʫʱʠʤ 

ʚʨʝʜʠʪʝʣʝʤ ʤʦʞʞʝʚʝʣʴʥʠʢʘ. ʄʦʞʞʝʚʝʣʴʥʠʢʦʚʳʡ ʤʫʯʥʠʩʪʳʡ ʯʝʨʚʝʮ ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ 

ʠʟ-ʟʘ ʝʛʦ ʙʝʣʳʭ ʭʣʦʧʴʝʚʠʜʥʳʭ ʠʣʠ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʚʳʜʝʣʝʥʠʡ. ɿʘ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ ʠʟ-ʟʘ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʦʥ ʩʥʦʚʘ ʩʪʘʣ ʯʘʩʪʳʤ ʚʨʝʜʠʪʝʣʝʤ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ.  

 

    

 
  

 

   
 

ʈʠʩʫʥʦʢ 2. ʀʟʫʯʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ 
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ɺʨʝʜʠʪʝʣʝʡ ʚʳʷʚʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʤʝʨʪʚʳʭ ʭʚʦʡʥʳʭ ʜʝʨʝʚʴʝʚ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ɺ 

ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʆʰ ʫ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʦʜʥʦ ʧʦʢʦʣʝʥʠʝ ʚ ʛʦʜ. ʃʠʯʠʥʢʠ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘ ʟʠʤʫʶʪ ʧʦʜ ʯʝʰʫʝʡ ʠ ʚ ʪʨʝʱʠʥʘʭ ʢʦʨʳ ʪʦʣʩʪʳʭ ʠ ʪʦʥʢʠʭ ʚʝʪʚʝʡ. ʇʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʢʦʥʮʝ ʚʝʩʥʳ, ʥʘʯʘʣʝ ʣʝʪʘ ʦʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʝʣʠʪʴʩʷ 

ʚ ʧʘʟʫʭʘʭ ʭʚʦʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, 

ʘ ʪʘʢʞʝ ʤʠʛʨʠʨʫʶʪ ʥʘ ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ. ʉʘʤʢʠ ʥʝʘʢʪʠʚʥʳ, ʧʦʢʨʳʪʳ ʙʝʣʳʤ ʥʘʣʝʪʦʤ ʠ 

ʜʦʩʪʠʛʘʶʪ 3 ʤʤ ʚ ʜʣʠʥʫ. ʉʘʤʮʳ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʫ ʥʠʭ ʝʩʪʴ ʢʨʳʣʴʷ, ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʝ 

ʥʦʛʠ ʠ ʙʨʶʰʢʦ ʩ ʜʚʫʤʷ ʭʚʦʩʪʦʚʳʤʠ ʧʣʘʚʥʠʢʘʤʠ. ʇʦʩʣʝ ʩʧʘʨʠʚʘʥʠʷ ʩʘʤʢʠ ʤʠʛʨʠʨʫʶʪ ʥʘ 

ʙʦʣʝʝ ʪʦʣʩʪʳʝ ʚʝʪʚʠ, ʦʙʨʘʟʫʷ ʷʡʮʝʚʦʜ, ʢʦʪʦʨʳʡ ʦʪʢʣʘʜʳʚʘʝʪ ʷʡʮʘ ʜʦ ʢʦʥʮʘ ʣʝʪʘ. ɿʘ ʦʜʠʥ ʨʘʟ 

ʦʥʠ ʦʪʢʣʘʜʳʚʘʶʪ ʦʪ 90 ʜʦ 220 ʷʠʮ. ʃʠʯʠʥʢʠ ʚʳʣʫʧʣʷʶʪʩʷ ʩ ʢʦʥʮʘ ʠʶʣʷ ʧʦ ʩʝʥʪʷʙʨʴ ʠ 

ʦʩʪʘʶʪʩʷ ʥʘ ʟʠʤʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʚʨʝʜʠʪʝʣʝʡ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʧʨʠʤʝʥʷʶʪ ʠʥʩʝʢʪʠʮʠʜʳ ʩʠʩʪʝʤʥʦʛʦ 

ʜʝʡʩʪʚʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʥʠ ʯʘʱʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʭʚʦʡʥʳʭ ʠ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʚʠʜʦʚ. ɺ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʟʘʨʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʨʘʙʦʪʢʫ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʥʝ 

ʤʝʥʝʝ ʪʨʝʭ ʨʘʟ ʟʘ ʩʝʟʦʥ ʩ ʠʥʪʝʨʚʘʣʦʤ 10-14 ʜʥʝʡ. 

 
ʊʘʙʣʠʮʘ 

ʄʀʂʈʆʆʈɻɸʅʀɿʄʓ ʈɸʉʊɽʅʀʁ ʛ. ʆʐ 
 

ʅʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʡ  ʄʝʩʪʦ ʩʙʦʨʘ ɺʨʝʜʠʪʝʣʴ ɺʠʜ ʧʦʚʨʝʞʜʝʥʠʡ 

Platycladus orientalis (L.) 

Franco  

ʇʣʦʩʢʦʚʝʪʦʯʥʠʢ ʚʦʩʪʦʯʥʳʡ, 

ʊʫʷ ʚʦʩʪʦʯʥʘʷ 

ʧʨ. ɸ. ʄʘʩʘʣʠʝʚʘ, ʫʣ. 

ʂʫʨʤʘʥʞʘʥ ɼʘʪʢʘ  

Planococcus vovae ʉʫʭʦʝ ʫʚʷʜʘʥʠʝ ʣʠʩʪʴʝʚ 

Cylospora pini 

Quercus robur L. 

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ 

ʫʣ. ʂʫʨʤʘʥʞʘʥ ɼʘʪʢʘ  Profenusa pygmaea  ʇʦʞʝʣʪʝʥʠʝ ʣʠʩʪʴʝʚ 

Pseudomonas quercus ʅʘʣʠʯʠʝ ʧʷʪʥʘ ʥʘ ʣʠʩʪʝ 

Acer platanoides L. 

ʂʣʸʥ ʦʩʪʨʦʣʠʩʪʥʳʡ, 

ʂʣʸʥ ʧʣʘʪʘʥʦʚʠʜʥʳʡ 

ʫʣ. ʅ. ʀʩʘʥʦʚʘ, ɸ. 

ʄʘʩʘʣʠʝʚʘ, ʊ. 

ʂʘʩʳʤʙʝʢʦʚʘ  

Pseudomonas syringae ʇʦʞʝʣʪʝʥʠʝ ʣʠʩʪʴʝʚ, 

ʧʦʷʚʣʝʥʠʝ ʧʷʪʝʥ 
Pectobacterium 

caratovorum  

Acer negundo L. 

ʂʣʸʥ ʘʤʝʨʠʢʘʥʩʢʠʡ, 

ʂʣʸʥ ʷʩʝʥʝʣʠʩʪʥʳʡ 

ʫʣ. ʅ. ʀʩʘʥʦʚʘ, ɸ. 

ʄʘʩʘʣʠʝʚʘ, ʊ. 

ʂʘʩʳʤʙʝʢʦʚʘ  

Phyllosticta lacerans ʇʦʞʝʣʪʝʥʠʝ, 

ʚʳʩʳʭʘʥʠʝ ʣʠʩʪʴʝʚ 

Paulownia Siebold & Zucc., 

1835 

ʇʘʚʣʦʚʥʠʷ 

ʫʣ. ʅ. ʀʩʘʥʦʚʘ, ɸ. 

ʄʘʩʘʣʠʝʚʘ, ʊ. 

ʂʘʩʳʤʙʝʢʦʚʘ  

Pseudomonas syringae ʇʦʞʝʣʪʝʥʠʝ ʣʠʩʪʴʝʚ 

Staphylococcus 

saprophyticus 

ʇʦʞʝʣʪʝʥʠʝ ʣʠʩʪʴʝʚ 

Đlmus L. 

ɺʷʟ, ʀʣʴʤ 

ʫʣ. ʅ. ʀʩʘʥʦʚʘ, ɸ. 

ʄʘʩʘʣʠʝʚʘ, ʊ. 

ʂʘʩʳʤʙʝʢʦʚʘ  

Xanthomonas gardneri ʇʦʞʝʣʪʝʥʠʝ, 

ʚʳʩʳʭʘʥʠʝ ʣʠʩʪʴʝʚ 

Pseudomonas syringae ʇʦʞʝʣʪʝʥʠʝ, 

ʚʳʩʳʭʘʥʠʝ ʣʠʩʪʴʝʚ 

 

ʀʪʘʢ, ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʦʨʠʠ ʛʦʨʦʜʘ ʆʰ ʧʦʨʘʞʝʥʳ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʠʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʪʦʛʝʥʘʤʠ. ʋ ʟʘʙʦʣʝʚʰʠʭ ʨʘʩʪʝʥʠʡ ʩʠʤʧʪʦʤʳ 

ʙʳʣʠ ʩʭʦʞʠʤʠ: ʫʚʷʜʘʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʫʭʦʣʝʡ ʚ ʢʦʨʥʷʭ, ʧʦʞʝʣʪʝʥʠʝ ʠ ʧʦʷʚʣʝʥʠʝ ʧʷʪʝʥ ʥʘ 

ʣʠʩʪʴʷʭ, ʨʘʩʪʝʥʠʝ ʥʝ ʤʦʛʣʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. 

ʊʘʢʠʝ ʧʦʚʨʝʞʜʝʥʥʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦ ʫʣʠʮʘʤ: ʅ. 

ʀʩʘʥʦʚʘ, ɸ. ʄʘʩʘʣʠʝʚʘ, ʊ. ʂʘʩʳʤʙʝʢʦʚʘ ʠ ʂʫʨʤʘʥʞʘʥ ɼʘʪʢʠ.  
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Aʥʥʦʪaʮʠʷ. ʈaʩʩʤaʪʨʠʚaʶʪʩʷ ʜʠʥaʤʠʯʝʩʢʠʝ ʭaʨaʢʪʝʨʠʩʪʠʢʠ ʥʝʨaʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ 

ʟaʨʷʜa ʚ ʢʨʝʤʥʠʝʚʳʭ ʧʣaʩʪʠʥaʭ. ʆʧʠʩaʥʳ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ, ʪaʢʠʝ ʢaʢ ʤʝʪʦʜʳ ʚʨʝʤʝʥʥʦʡ 

ʨʝʟʦʣʴʚʠʨʫʝʤʦʡ ʬʦʪʦʣʶʤʠʥeʩʮʝʥʮʠʠ, ʠ ʠʤʧʫʣʴʩʥʦʡ ʬʦʪʦʢʦʥʜʫʢʪʠʚʥʦʩʪʠ. ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʚaʪʴ ʚʨʝʤʷ ʞʠʟʥʠ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa. ʇʦʣʫʯʝʥʥʳʝ ʜaʥʥʳʝ ʜʣʷ 

ʧʣaʩʪʠʥ ʪʦʣʱʠʥʦʡ 0.02 ʩʤ ʧʦʢaʟʳʚaʶʪ, ʯʪʦ ʭaʨaʢʪʝʨʠʩʪʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʳʤ 

ʟʥaʯʝʥʠʷʤ ʜʣʷ ʤʦʥʦʢʨʠʩʪaʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜaʝʪ ʮʝʣʝʩʦʦʙʨaʟʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚaʥʠʷ ʜaʥʥʦʡ ʪʦʣʱʠʥʳ ʜʣʷ ʦʧʪʠʤʠʟaʮʠʠ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʦʙʨaʟʦʚaʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɺaʞʥʦ ʪaʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜaʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚaʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʥaʧʨaʚʣʝʥʳ ʥa ʦʧʪʠʤʠʟaʮʠʶ ʪʦʣʱʠʥʳ ʧʣaʩʪʠʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʝʱʝ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʟʥaʯʝʥʠʡ ʂʇɼ ʠ ʜʨʫʛʠʭ ʧaʨaʤʝʪʨʦʚ. 

 

Abstract. The dynʘmic characteristics of nonequilibrium charge carriers in silicon wafers are 

examined. Measurement methods such as time-resolved photoluminescence and pulsed 

photoconductivity are described, which allow for a more accurate assessment of the lifetime of 

charge carriers. The data obtained for wafers with a thickness of 0.02 cm show that the 

characteristics correspond to known values for monocrystalline silicon. This confirms the feasibility 

of using this thickness to optimize photoconductivity and solar energy conversion efficiency. It is 

also important to note that further research may focus on optimizing the wafer thickness to achieve 

even higher values of efficiency and other parameters. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚa: ʢʨʝʤʥʠʡ, ʬʦʪʦʣʶʤʠʥʝʩʮʝʥʟʠʠ, ʬʦʪʦʢʦʥʜʫʢʪʠʚʥʦʩʪʠ, 

ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʴ. 

 

Keywords: silicon, photoluminescence, photoconductivity, photoconductivity. 
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ʀʩʩʣʝʜʦʚaʥʠʷ ʜʠʥaʤʠʯʝʩʢʠʭ ʭaʨaʢʪʝʨʠʩʪʠʢ ʥʝʨaʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʚ 

ʢʨʝʤʥʠʝʚʳʭ ʧʣaʩʪʠʥaʭ ʧʨʝʜʩʪaʚʣʷʶʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ aʩʧʝʢʪ ʚ ʦʙʣaʩʪʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ 

ʬʠʟʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ [1-3]. ʉ ʫʯʝʪʦʤ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨaʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟaʥʥʳʭ ʩ 

ʠʥʪʝʛʨaʣʴʥʳʤʠ ʩʭʝʤaʤʠ ʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʦʡ, ʧʦʥʠʤaʥʠʝ ʜʠʥaʤʠʯʝʩʢʠʭ ʭaʨaʢʪʝʨʠʩʪʠʢ 

ʵʪʠʭ ʥʦʩʠʪʝʣʝʡ ʩʪaʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚaʞʥʳʤ. ʅʝʨaʚʥʦʚʝʩʥʳʝ ʥʦʩʠʪʝʣʠ ʟaʨʷʜa, ʪaʢʠʝ ʢaʢ 

ʵʣʝʢʪʨʦʥʳ ʠ ʜʳʨʢʠ, ʠʛʨaʶʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩaʭ, ʩʚʷʟaʥʥʳʭ ʩ ʨʝʢʦʤʙʠʥaʮʠʝʡ, 

ʜʠʬʬʫʟʠʝʡ ʠ ʪʨaʥʩʧʦʨʪʦʤ ʟaʨʷʜa, ʯʪʦ ʥaʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥa ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʫʩʪʨʦʡʩʪʚ [4].  

ɺ ʣʠʪʝʨaʪʫʨʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪaʚʣʝʥʳ ʨaʟʣʠʯʥʳʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚaʶʱʠʝ ʪʨaʥʩʧʦʨʪʠʨʦʚʢʫ 

ʥʝʨaʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ. ʅaʧʨʠʤʝʨ, ʤʦʜʝʣʴ ɹʦʣʴʮʤaʥa ʠ ʫʨaʚʥʝʥʠʝ ʜʠʬʬʫʟʠʠ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪaʤʠ ʜʣʷ aʥaʣʠʟa ʜʠʥaʤʠʢʠ ʥʦʩʠʪʝʣʝʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚaʪʴ 

ʚʣʠʷʥʠʝ ʨaʟʣʠʯʥʳʭ ʬaʢʪʦʨʦʚ, ʪaʢʠʭ ʢaʢ ʪʝʤʧʝʨaʪʫʨa, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʠ ʢʦʥʮʝʥʪʨaʮʠʷ 

ʧʨʠʤʝʩʝʡ, ʥa ʧʦʚʝʜʝʥʠʝ ʥʦʩʠʪʝʣʝʡ. ʈʝʢʦʤʙʠʥaʮʠʷ ʥʝʨaʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʷʚʣʷʝʪʩʷ 

ʚaʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʜʠʥaʤʠʯʝʩʢʠʝ ʭaʨaʢʪʝʨʠʩʪʠʢʠ. ɺ ʨaʙʦʪaʭ [5,6] 

ʦʙʩʫʞʜaʶʪʩʷ ʤʝʭaʥʠʟʤʳ ʨʝʢʦʤʙʠʥaʮʠʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥa ʚʨʝʤʷ ʞʠʟʥʠ ʥʦʩʠʪʝʣʝʡ. ʕʪʠ 

ʠʩʩʣʝʜʦʚaʥʠʷ ʧʦʢaʟʳʚaʶʪ, ʯʪʦ ʥaʣʠʯʠʝ ʜʝʬʝʢʪʦʚ ʚ ʢʨʠʩʪaʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʢʨʝʤʥʠʷ 

ʟʥaʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚaʝʪ ʩʢʦʨʦʩʪʴ ʨʝʢʦʤʙʠʥaʮʠʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥaʤʠʯʝʩʢʠʭ 

ʭaʨaʢʪʝʨʠʩʪʠʢ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨaʟʣʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪaʣʴʥʳʝ 

ʤʝʪʦʜʳ, ʚʢʣʶʯaʷ ʚʨʝʤʝʥʥʦ-ʨʝʟʦʥaʥʩʥʫʶ ʩʧʝʢʪʨʦʩʢʦʧʠʶ ʠ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʴ. ɺ ʨaʙʦʪʝ 
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ʨʝʟʫʣʴʪaʪʳ ʠʟʤʝʨʝʥʠʡ, ʧʦʢaʟʳʚaʶʱʠʝ, ʢaʢ ʨaʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʚʣʠʷʶʪ ʥa 

ʜʠʥaʤʠʢʫ ʥʦʩʠʪʝʣʝʡ [7]. 

ʂaʢ ʠʟʚʝʩʪʥʦ, ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʥʦʩʠʪʝʣʠ ʟaʨʷʜa ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚaʪʴʩʷ ʨaʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙaʤʠ, ʚʢʣʶʯaʷ: ʌʦʪʦʥʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ, ʪ.ʝ ʚ ʧʨʦʮʝʩʩʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʪʦʥ ʧʝʨʝʜaʝʪ 

ʵʥʝʨʛʠʶ ʵʣʝʢʪʨʦʥʫ, ʩʦʟʜaʚaʷ ʧaʨʫ ʵʣʝʢʪʨʦʥ-ʜʳʨʢa, a ʪaʢʞʝ ʚ ʪʝʧʣʦʚʦʡ ʛʝʥʝʨaʮʠʠ, a ʠʤʝʥʥʦ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨaʪʫʨʳ ʚ ʢʨʠʩʪaʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʢʨʝʤʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨaʮʠʠ ʥʦʩʠʪʝʣʝʡ. ɺaʞʥʳʤʠ ʭaʨaʢʪʝʨʠʩʪʠʢaʤʠ ʷʚʣʷʶʪʩʷ (1) ʧʝʨʠʦʜ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʥʦʩʠʪʝʣʠ ʦʩʪaʶʪʩʷ ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦ ʨʝʢʦʤʙʠʥaʮʠʠ (ʚʨʝʤʷ ʞʠʟʥʠ 

ʥʦʩʠʪʝʣʝʡ) ʠ (2) ʧʨʦʮʝʩʩ, ʚ ʨʝʟʫʣʴʪaʪʝ ʢʦʪʦʨʦʛʦ ʵʣʝʢʪʨʦʥ ʠ ʜʳʨʢa aʥʥʠʛʠʣʠʨʫʶʪ, ʦʩʚʦʙʦʞʜaʷ 

ʵʥʝʨʛʠʶ (ʨʝʢʦʤʙʠʥaʮʠʷ). ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥaʤʠʢʠ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨaʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʪaʢʠʝ ʢaʢ ʩʧʝʢʪʨʦʩʢʦʧʠʷ  ʠ ʬʦʪʦʣʶʤʥneʩʮʝʥʮʠʷ.  

ʇʦʥʠʤaʥʠʝ ʜʠʥaʤʠʯʝʩʢʠʭ ʭaʨaʢʪʝʨʠʩʪʠʢ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʚaʞʥʦ ʜʣʷ 

ʦʧʪʠʤʠʟaʮʠʠ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨaʟʦʚaʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠ  ʨaʟʨaʙʦʪʢʠ ʥʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤaʪʝʨʠaʣʦʚ, ʪ.ʝ. ʩʦʟʜaʥʠʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʜʦʣʛʦʚʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʉ ʫʯʝʪʦʤ ʪʝʢʫʱʠʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣaʩʪʠ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʬʦʪʦʥʠʢʠ, ʠʩʩʣʝʜʦʚaʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʚ ʢʨʝʤʥʠʝʚʳʭ 

ʧʣaʩʪʠʥaʭ ʩʪaʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ aʢʪʫaʣʴʥʳʤʠ. ɺaʞʥʦ ʧʨʦʜʦʣʞaʪʴ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ 

ʜʣʷ ʨaʟʨaʙʦʪʢʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʊaʢʠʤ ʦʙʨaʟʦʤ, ʠʟʫʯʝʥʠʝ 

ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʚ ʢʨʝʤʥʠʝʚʳʭ ʧʣaʩʪʠʥaʭ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʛʨaʥʥʦʡ ʠ aʢʪʠʚʥʦ 

ʨaʟʚʠʚaʶʱʝʡʩʷ ʦʙʣaʩʪʴʶ ʠ ʜʠʥaʤʠʯʝʩʢʠʝ ʭaʨaʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʥʦʩʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʧʦʣaʛaʶʱʠʤʠ ʜʣʷ ʧʦʥʠʤaʥʠʷ ʠ ʦʧʪʠʤʠʟaʮʠʠ ʨaʙʦʪʳ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʯʪʦ ʧʦʜʯʝʨʢʠʚaʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜaʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚaʥʠʡ ʚ ʵʪʦʡ ʦʙʣaʩʪʠ. 

ʕʪa ʨaʙʦʪa ʧʨʝʜʩʪaʚʣʷʝʪ ʨʝʟʫʣʴʪaʪʳ ʠʩʩʣʝʜʦʚaʥʠʷ ʧʨʠʤʝʥʝʥʠʷ çʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʦʜaè ʠ 

çʤʝʪʦʜa ʙʝʩʢʦʥʪaʢʪʥʦʡ ʢʚaʟʠʩʪaʮʠʦʥaʨʥʦʡ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʞʠʟʥʠ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa (ʅɿ) ʚ ʢʨʝʤʥʠʝʚʳʭ ʧʣaʩʪʠʥaʭ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʫʱʝʩʪʚʫʶʪ ʜʚa ʦʩʥʦʚʥʳʭ ʤʝʪʦʜa ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʅɿ:  

1. ʄʝʪʦʜ ʚʨʝʤʝʥʥʦʡ ʨʝʟʦʣʴʚʠʨʫʝʤʦʡ ʬʦʪʦʣʶʤʠʥeʩʮʝʥʮʠʠ (TRPL).  ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚaʥ 

ʥa ʠʟʤʝʨʝʥʠʠ ʚʨʝʤʝʥʠ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʥʦʩʠʪʝʣʠ ʟaʨʷʜa (ʵʣʝʢʪʨʦʥʳ ʠ ʜʳʨʢʠ) ʨʝʢʦʤʙʠʥʠʨʫʶʪ 

ʧʦʩʣʝ ʚʦʟʙʫʞʜʝʥʠʷ ʤaʪʝʨʠaʣa ʩʚʝʪʦʤ (ʦʙʳʯʥʦ ʣaʟʝʨʦʤ). 

2. ʄʝʪʦʜ ʠʤʧʫʣʴʩʥʦʡ ʬʦʪʦʢʦʥʜʫʢʪʠʚʥʦʩʪʠ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚaʥ ʥa ʠʟʤʝʨʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʤaʪʝʨʠaʣa ʧʦʩʣʝ ʝʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʩʚʝʪʦʤ. 

ʆʙa ʤʝʪʦʜa ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚaʥʠʷ ʜʠʥaʤʠʢʠ ʥʝʨʘʚʥʦʚʝʩʥʳʭ 

ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʠ ʠʤʝʶʪ ʩʚʦʠ ʫʥʠʢaʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚa ʚ ʟaʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʤaʪʝʨʠaʣa ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪa. 

ʇʝʨʚʳʡ ʤʝʪʦʜ ʚʢʣʶʯaʝʪ ʠʥʞʝʢʮʠʶ ʠʟʙʳʪʦʯʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa (ʅɿ), ʚ ʪʦ ʚʨʝʤʷ ʢaʢ 

ʚʪʦʨʦʡ ʪʨʝʙʫʝʪ ʬʠʢʩʠʨʦʚaʥʥʦʡ ʛʝʥʝʨaʮʠʠ ʅɿ ʚ ʩʪaʮʠʦʥaʨʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺʨʝʤʷ ʞʠʟʥʠ ʅɿ 

ʨaʩʩʯʠʪʳʚaʝʪʩʷ ʧʦ ʨaʟʥʳʤ ʬʦʨʤʫʣaʤ ʚ ʟaʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʝʥʝʨaʮʠʠ ʠ ʨʝʢʦʤʙʠʥaʮʠʠ. 

ʇʝʨʚʳʡ ʤʝʪʦʜ, ʚʨʝʤʝʥʥaʷ ʨʝʟʦʣʴʚʠʨʫʝʤaʷ ʬʦʪʦʣʶʤʠʥʝʩʮʝʥʮʠʷ, ʧʦʟʚʦʣʷʝʪ 

ʙʝʩʢʦʥʪaʢʪʥʦ ʠʟʤʝʨʷʪʴ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʦʮʝʥʠʚaʪʴ ʚʨʝʤʷ ʞʠʟʥʠ ʥʝʨaʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ 

ʟaʨʷʜa. ʕʪʦ ʜʝʣaʝʪ ʝʛʦ ʧʨʦʩʪʳʤ ʠ ʙʳʩʪʨʳʤ ʚ ʠʩʧʦʣʴʟʦʚaʥʠʠ, ʪaʢ ʢaʢ ʥʝ ʪʨʝʙʫʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪaʢʪa ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʤaʪʝʨʠaʣʦʤ. 

ɺ ʜaʥʥʦʡ ʨaʙʦʪʝ ʠʩʧʦʣʴʟʦʚaʣaʩʴ ʫʩʪaʥʦʚʢa Sinton WCT-120 ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ 

ʞʠʟʥʠ ʥʝʨaʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ [8]. ʕʪa ʫʩʪaʥʦʚʢa 

ʦʙʝʩʧʝʯʠʚaʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ aʥaʣʠʟʠʨʦʚaʪʴ 

ʜʠʥaʤʠʢʫ ʥʦʩʠʪʝʣʝʡ ʚ ʢʨʝʤʥʠʝʚʳʭ ʧʣaʩʪʠʥaʭ. 

ʇʨʝʠʤʫʱʝʩʪʚa  ʫʩʪaʥʦʚʢʠ Sinton WCT-120: ʙʳʩʪʨaʷ ʦʮʝʥʢa ʚʨʝʤʝʥʠ ʞʠʟʥʠ 

ʥʝʨaʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa (ʅɿ); ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʯʪʦ ʚaʞʥʦ ʜʣʷ ʦʮʝʥʢʠ ʢaʯʝʩʪʚa ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤaʪʝʨʠaʣʦʚ. ʊaʢʠʤ 

ʦʙʨaʟʦʤ, ʤʝʪʦʜ TRPL ʚ ʩʦʯʝʪaʥʠʠ ʩ ʫʩʪaʥʦʚʢʦʡ Sinton WCT-120 ʧʨʝʜʦʩʪaʚʣʷʝʪ ʤʦʱʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʠʩʩʣʝʜʦʚaʥʠʷ ʜʠʥaʤʠʯʝʩʢʠʭ ʭaʨaʢʪʝʨʠʩʪʠʢ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʚ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢaʭ (ʈʠʩʫʥʦʢ 1). 

 

  
 

a) 
 

ʙ) 

 

ʈʠʩʫʥʦʢ 1. a) ʉʭʝʤa ʧʨʠʙʦʨa Sinton WCT-120 ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʧʝʨʝʭʦʜʥʳʤ ʤʝʪʦʜʦʤ ʠ 

ʢʚaʟʠʩʪaʮʠʦʥaʨʥʦʡ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ, ʙ) ʆʙʱʠʡ ʚʠʜ ʩʠʩʪʝʤʳ Sinton WCT-120 (Sinton Instruments, 

USA, 2019) ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʥʝʦʩʥʦʚʥʳʭ ʅɿ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢaʭ [8]. 

 

ʀʩʩʣʝʜʦʚaʣʠʩʴ ʧʣaʩʪʠʥʳ ʤʦʥʦʢʨʠʩʪaʣʣʠʯʝʩʢʦʛʦ n-ʪʠʧa ʢʨʝʤʥʠʷ ʩ ʪʦʣʱʠʥʦʡ 0.02 ʩʤ ʠ 

ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʢʦʣʦ 2 ʆʤĿʩʤ (ʨʝʟʫʣʴʪaʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪaʙʣʠʮʝ 1 ʠ ʥa ʨʠʩ. 2) 

ʧʨʠ ʦʩʚʝʱʝʥʥʦʩʪʠ 1 ʩʦʣʥʝʯʥaʷ ʧʦʩʪʦʷʥʥaʷ. ɺ ʧʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚaʥʠʷʭ ʧʦʣʫʯʝʥʳ ʜaʥʥʳʝ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʩʣʝʜʫʶʱʠʭ ʟaʚʠʩʠʤʦʩʪʝʡ: ʟaʚʠʩʠʤʦʩʪʴ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ; 

ʟaʚʠʩʠʤʦʩʪʴ ʢʚaʟʠʩʪaʮʠʦʥaʨʥʦʡ ʚʦʣʴʪ-aʤʧʝʨʥʦʡ ʭaʨaʢʪʝʨʠʩʪʠʢʠ ʦʪ ʥaʧʨʷʞʝʥʠʷ;ʟaʚʠʩʠʤʦʩʪʴ 

ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʦʪ ʧʣʦʪʥʦʩʪʠ ʥʦʩʠʪʝʣʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪaʣʴʥʳʝ ʠ 

ʨaʩʯʝʪʥʳʝ ʜaʥʥʳʝ ʧʨʝʜʩʪaʚʣʝʥʳ ʚ ʊaʙʣʠʮʝ. ʇʦʣʫʯʝʥʥʳʝ ʜaʥʥʳʝ ʛʨaʬʠʯʝʩʢʠ ʧʨʝʜʩʪaʚʣʝʥʳ 

ʥa ʈʠʩʫʥʢʝ 2. 
 

ʊʘʙʣʠʮʘ 

ʈAʉʏɽʊʅʓɽ ɼAʅʅʓɽ 
 

ʇaʨaʤʝʪʨʳ ʆʙʦʟʥaʯʝʥʠʝ ɿʥaʯʝʥʠʝ 

ʅaʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜa Voc , ɺ 0.6384  

ʅaʧʨʷʞʝʥʠʝ ʧʨʠ ʤaʢʩʠʤaʣʴʥʦʡ ʤʦʱʥʦʩʪʠ Vmp ,ɺ 0.5392  

ʊʦʢ ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ Jsc , A/ʩʤ 0.0317 Į 

ʊʦʢ ʧʨʠ ʤaʢʩʠʤaʣʴʥʦʡ ʤʦʱʥʦʩʪʠ Jmp , ɺʪ/ʩʤĮ 0.0171  

ʂʦʵʬʬʠʮʠʝʥʪ ʟaʧʦʣʥʝʥʠʷ FF, % 76.43 

ʂʇɼ % 17.08 

ʇʦʩʣʝʜʦʚaʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rs, ʆʤĿʩʤĮ 1.025  

ʌaʢʪʦʨ ʠʜʝaʣʴʥʦʩʪʠ ʧʨʠ 1 ʩʦʣʥʝʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ n 1.317 

ʌaʢʪʦʨ ʠʜʝaʣʴʥʦʩʪʠ ʧʨʠ 0.1 ʩʦʣʥʝʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ: n 2.232 

ʅaʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜa ʧʨʠ 0.1 ʩʦʣʥʝʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ Vʭ,  ɺ 0.5417  

ʇʣʦʪʥʦʩʪʴ ʪʦʢa ʥaʩʳʱʝʥʠʷ Jo1, A/ʩʤĮ 2.86E-13  

ʇʣʦʪʥʦʩʪʴ ʪʦʢa ʥaʩʳʱʝʥʠʷ Jo2, A/ʩʤĮ 6.79E-8  

ʐʫʥʪʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rsh,  ʆʤĿʩʤĮ 1034.1  

ɺʨʝʤʷ ʞʠʟʥʠ ʧʨʠ Vmp t 14.18 ʤʢʩ 

ʊʝʤʧʝʨaʪʫʨa T, ÁC 24.67 

 

 
 

ʈʠʩʫʥʦʢ 2. ɼʠʥaʤʠʯʝʩʢʠʝ ʭaʨaʢʪʝʨʠʩʪʠʢʠ ʥʝʨaʚʥʦʚʝʩʥʳʭ ʅɿ ʚ ʢʨʝʤʥʠʝʚʳʭ ʧʣaʩʪʠʥaʭ: p-ʪʠʧa: 
ʊʦʣʱʠʥa ʦʙʨaʟʮa: 0.02 ʩʤ; ɹaʟʦʚʦʝ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ: 2 ʆʤĿʩʤ 
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ʈʝʟʫʣʴʪaʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪaʣʴʥʳʝ ʜaʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʩʨaʚʥʠʪʝʣʴʥʳʡ aʥaʣʠʟ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʜaʥʥʳʤʠ ʜʣʷ ʜʨʫʛʠʭ ʪʦʣʱʠʥ ʧʣaʩʪʠʥ ʢʨʝʤʥʠʷ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʢʣʶʯʝʚʳʝ 

ʧaʨaʤʝʪʨʳ ʠ ʠʭ ʟʥaʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʧʦʩʪaʚʣʝʥʳ ʩ ʣʠʪʝʨaʪʫʨʥʳʤʠ ʜaʥʥʳʤʠ: 

1. ʅaʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜa, Voc=0.6384 ɺ. ʂaʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʤʦʥʦʢʨʠʩʪaʣʣʠʯʝʩʢʦʛʦ 

ʢʨʝʤʥʠʷ ʩ ʨaʟʣʠʯʥʳʤʠ ʪʦʣʱʠʥaʤʠ, Voc ʦʙʳʯʥʦ ʚaʨʴʠʨʫʝʪʩʷ ʦʪ 0.6 ʜʦ 0.7 ɺ. ʇʦʣʫʯʝʥʥʦʝ 

ʟʥaʯʝʥʠʝ ʥaʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣaʭ ʥʦʨʤaʣʴʥʳʭ ʟʥaʯʝʥʠʡ, ʯʪʦ ʫʢaʟʳʚaʝʪ ʥa ʭʦʨʦʰʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨaʟʦʚaʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

2. ʅaʧʨʷʞʝʥʠʝ ʧʨʠ ʤaʢʩʠʤaʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, Vmp = 0.5392 ɺ. ʀʟ ʣʠʪʝʨaʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ Vmp ʜʣʷ ʧʣaʩʪʠʥ ʪʦʣʱʠʥʦʡ 0.02 ʩʤ ʪaʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʥaʯʝʥʠʷʤ, ʥaʙʣʶʜaʝʤʳʤ ʜʣʷ ʙʦʣʝʝ ʪʦʣʩʪʳʭ ʧʣaʩʪʠʥ (ʦʙʳʯʥʦ 0.5-0.55 ɺ). ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʩʪaʙʠʣʴʥʦʡ ʨaʙʦʪʝ ʫʩʪʨʦʡʩʪʚa ʧʨʠ ʤaʢʩʠʤaʣʴʥʦʡ ʥaʛʨʫʟʢʝ. 

3. ʊʦʢ ʢʦʨʦʪʢʦʛʦ ʟaʤʳʢaʥʠʷ, Jsc=0.0317 A/ʩʤĮ. ɿʥaʯʝʥʠʷ Jsc ʜʣʷ ʪʦʥʢʠʭ ʧʣaʩʪʠʥ (ʤʝʥʝʝ 

0.05 ʩʤ) ʤʦʛʫʪ ʜʦʩʪʠʛaʪʴ 0.035 A/ʩʤĮ. ʇʦʣʫʯʝʥʥʦʝ ʟʥaʯʝʥʠʝ ʚ ʜaʥʥʦʤ ʩʣʫʯaʝ ʥaʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣaʭ ʦʞʠʜaʝʤʦʛʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪaʪʦʯʥʦʡ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʤ 

ʧʦʛʣʦʱʝʥʠʠ ʩʚʝʪa. 

4. ʂʦʵʬʬʠʮʠʝʥʪ ʟaʧʦʣʥʝʥʠʷ, FF=76.43% .ʂʦʵʬʬʠʮʠʝʥʪ ʟaʧʦʣʥʝʥʠʷ ʜʣʷ 

ʤʦʥʦʢʨʠʩʪaʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ ʦʙʳʯʥʦ ʩʦʩʪaʚʣʷʝʪ 70-80%. ʇʦʣʫʯʝʥʥʦʝ ʟʥaʯʝʥʠʝ 

ʧʦʜʪʚʝʨʞʜaʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, a ʂʇɼ (17.08%) ʜʣʷ 

ʤʦʥʦʢʨʠʩʪaʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ ʂ ʯaʩʪʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 15% ʜʦ 20%. ʇʦʣʫʯʝʥʥʦʝ ʟʥaʯʝʥʠʝ ʚ 

ʜaʥʥʦʡ ʨaʙʦʪʝ ʫʢaʟʳʚaʝʪ ʥa ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜaʥʥʦʡ ʧʣaʩʪʠʥʳ ʧʦ ʩʨaʚʥʝʥʠʶ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʦʙʨaʟʮaʤʠ. 

5. ʇʦʩʣʝʜʦʚaʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rs= 1.025 ʆʤĿʩʤĮ. Rs ʜʣʷ ʤʦʥʦʢʨʠʩʪaʣʣʠʯʝʩʢʠʭ 

ʧʣaʩʪʠʥ ʦʙʳʯʥʦ ʩʦʩʪaʚʣʷʝʪ ʦʪ 0.5 ʜʦ 1.5 ʆʤĿʩʤĮ. ʇʦʣʫʯʝʥʥʦʝ  ʟʥaʯʝʥʠʝ ʪaʢʞʝ ʥaʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣaʭ ʥʦʨʤʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʠʟʢʠʭ ʧʦʪʝʨʷʭ ʥa ʩʦʧʨʦʪʠʚʣʝʥʠʠ. 

6. ʌaʢʪʦʨ ʠʜʝaʣʴʥʦʩʪʠ ʧʨʠ 1 ʩʦʣʥʝʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 1.317, a  ʬaʢʪʦʨ ʠʜʝaʣʴʥʦʩʪʠ ʧʨʠ 

0,1 ʩʦʣʥʝʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 2.232. ʌaʢʪʦʨ ʠʜʝaʣʴʥʦʩʪʠ ʥʠʞʝ 2 ʫʢaʟʳʚaʝʪ ʥa ʭʦʨʦʰʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʦʜa. ɿʥaʯʝʥʠʝ ʧʨʠ 0,1 ʩʦʣʥʝʯʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʳʰʝ 2 ʤʦʞʝʪ ʫʢaʟʳʚaʪʴ ʥa 

ʫʚʝʣʠʯʝʥʠʝ ʨʝʢʦʤʙʠʥaʮʠʠ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa ʧʨʠ ʥʠʟʢʠʭ ʫʨʦʚʥʷʭ ʦʩʚʝʱʝʥʥʦʩʪʠ. 

ʊaʢʠʤ ʦʙʨaʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜaʥʥʳʝ ʜʣʷ ʧʣaʩʪʠʥ ʪʦʣʱʠʥʦʡ 0.02 ʩʤ ʧʦʢaʟʳʚaʶʪ, ʯʪʦ 

ʭaʨaʢʪʝʨʠʩʪʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʳʤ ʟʥaʯʝʥʠʷʤ ʜʣʷ ʤʦʥʦʢʨʠʩʪaʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜaʝʪ ʮʝʣʝʩʦʦʙʨaʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚaʥʠʷ ʜaʥʥʦʡ ʪʦʣʱʠʥʳ ʜʣʷ ʦʧʪʠʤʠʟaʮʠʠ 

ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨaʟʦʚaʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɺaʞʥʦ ʪaʢʞʝ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜaʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚaʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥaʧʨaʚʣʝʥʳ ʥa ʦʧʪʠʤʠʟaʮʠʶ ʪʦʣʱʠʥʳ 

ʧʣaʩʪʠʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥaʯʝʥʠʡ ʂʇɼ ʠ ʜʨʫʛʠʭ ʧaʨaʤʝʪʨʦʚ. 

ɼaʥʥʳʝ ʧʦʜʪʚʝʨʞʜaʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚaʥʠʝ ʤʝʪʦʜʦʚ ʚʨʝʤʝʥʥʦʡ ʨʝʟʦʣʴʚʠʨʫʝʤʦʡ 

ʬʦʪʦʣʶʤʠʥeʩʮʝʥʮʠʠ (TRPL) ʠ ʠʤʧʫʣʴʩʥʦʡ ʬʦʪʦʢʦʥʜʫʢʪʠʚʥʦʩʪʠ ʟʥaʯʠʪʝʣʴʥʦ ʧʦʚʳʰaʝʪ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʥʝʨaʚʥʦʚʝʩʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa (ʅɿ) ʚ ʢʨʝʤʥʠʝʚʳʭ 

ʧʣaʩʪʠʥaʭ, a ʪaʢʞʝ ʦʥʠ ʫʢaʟʳʚaʶʪ ʥa ʪʦ, ʯʪʦ ʚʨʝʤʷ ʞʠʟʥʠ ʅɿ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨaʟʮaʭ 

ʢʨʝʤʥʠʷ ʚaʨʴʠʨʫʝʪʩʷ ʚ ʟaʚʠʩʠʤʦʩʪʠ ʦʪ ʢaʯʝʩʪʚa ʠʩʭʦʜʥʦʛʦ ʤaʪʝʨʠaʣa ʠ ʫʩʣʦʚʠʡ ʝʛʦ 

ʦʙʨaʙʦʪʢʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚaʞʥʦʩʪʠ ʪʱaʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟa ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩaʤʠ, a ʪaʢʞʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʙʦʨa ʚʳʩʦʢʦʢaʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʦʧʪʠʤaʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭaʨaʢʪʝʨʠʩʪʠʢ. ʉʣʝʜʦʚaʪʝʣʴʥʦ, ʥa ʦʩʥʦʚʝ ʨʝʟʫʣʴʪaʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪa ʤʦʞʥʦ ʩʜʝʣaʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʄʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʜʠʥaʤʠʯʝʩʢʠʭ ʭaʨaʢʪʝʨʠʩʪʠʢ ʧʣaʩʪʠʥ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʩʚʦʡʩʪʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤaʪʝʨʠaʣʦʚ, a ʪaʢʞʝ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪaʭ ʠ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʥʥʳʭ 
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ʫʩʪʨʦʡʩʪʚaʭ. ʕʪʦ ʦʪʢʨʳʚaʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʠʩʩʣʝʜʦʚaʥʠʡ, 

ʥaʧʨaʚʣʝʥʥʳʭ ʥa ʦʧʪʠʤʠʟaʮʠʶ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚa ʠ ʦʙʨaʙʦʪʢʠ ʢʨʝʤʥʠʝʚʳʭ ʧʣaʩʪʠʥ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. 

2. ʀʩʧʦʣʴʟʦʚaʥʠʝ ʤʝʜʣʝʥʥʦ ʟaʪʫʭaʶʱʠʭ ʠʤʧʫʣʴʩʦʚ ʩʚʝʪa ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʜʠʥaʤʠʯʝʩʢʠʝ ʭaʨaʢʪʝʨʠʩʪʠʢʠ ʥʦʩʠʪʝʣʝʡ ʟaʨʷʜa, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚaʞʥʦ ʜʣʷ 

ʨaʟʨaʙʦʪʢʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨ-ʧ-ʧʨʠʙʦʨʦʚ. 

ɺ ʨʝʟʫʣʴʪaʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚaʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʙʥaʜʝʞʠʚaʶʱʠʝ ʨʝʟʫʣʴʪaʪʳ, 

ʧʦʜʪʚʝʨʞʜaʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ʚʨʝʤʝʥʥʦʡ ʨʝʟʦʣʴʚʠʨʫʝʤʦʡ ʬʦʪʦʣʶʤʠʥeʩʮʝʥʮʠʠ  

ʠ  ʠʤʧʫʣʴʩʥʦʡ ʬʦʪʦʢʦʥʜʫʢʪʠʚʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʞʠʟʥʠ ʥʝʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ 

ʟaʨʷʜa ʚ ʢʨʝʤʥʠʝʚʳʭ ʧʣaʩʪʠʥaʭ. ɼaʥʥʳʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʩʪaʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜaʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚaʥʠʡ ʚ ʦʙʣaʩʪʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʬʦʪʦʥʠʢʠ. 
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ɸʥʥʦʪʘʮʠʷ. ĉʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʨʠʪʘ (BaSO ), ʤʠʥʝʨʘʣʘ ʩ 

ʫʥʠʢʘʣʴʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɹʘʨʠʪ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ ʠ 

ʨʝʥʪʛʝʥʦʥʝʧʨʦʟʨʘʯʥʦʩʪʴʶ, ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʤʝʜʠʮʠʥʝ ʠ ʥʝʬʪʝʛʘʟʦʚʦʡ 

ʦʪʨʘʩʣʠ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʙʘʨʠʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

çʉʘʨʪʘʣʘʘè ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʠʩʘʥʳ 

ʤʝʪʦʜʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ, ʚʢʣʶʯʘʷ ʦʪʜʝʣʝʥʠʝ ʩʫʣʴʬʠʜʥʦʡ ʯʘʩʪʠ ʠ ʩʠʥʪʝʟ ʩʫʣʴʬʘʪʘ ʙʘʨʠʷ 

(BaCO ). ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʧʘʪʝʥʪʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʙʘʨʠʪʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ: ʦʪ ʨʘʜʠʘʮʠʦʥʥʦ-ʟʘʱʠʪʥʦʛʦ ʙʝʪʦʥʘ ʜʦ ʢʦʥʪʨʘʩʪʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʠ 

ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ. ʆʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʥʦʯʘʩʪʠʮ ʙʘʨʠʪʘ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʦʙʘʚʦʢ 

ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ (SiO ) ʚ BaCO  ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʨʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʦʤʧʦʟʠʪʦʚ. ʆʧʠʩʘʥʳ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ (ʟʦʣʴ-ʛʝʣʴ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʤʝʰʠʚʘʥʠʝ), ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ SiO  ʠ ʦʧʪʠʤʠʟʘʮʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʞʠʛʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʤʘʪʝʨʠʘʣʳ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʜʦʙʘʚʣʝʥʠʷ SiO , ʧʨʠʚʦʜʷʱʠʡ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʢʦʤʧʦʟʠʪʦʚ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʙʞʠʛʘ ʠ ʩʦʩʪʘʚʘ ʢʦʤʧʦʟʠʪʘ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ. 

 

Abstract. The article explores the possibilities of using barite (BaSO ), a mineral with unique 

physicochemical properties, for the development of new composite materials. Barite, possessing 

high density, chemical resistance, and radiopacity, finds application in construction, medicine, and 

the oil and gas industry. Significant barite deposits are present in Kyrgyzstan, particularly the 

"Sartalaa" deposit in the Batken region, where samples were collected for research. Methods of 

sample preparation are described, including the separation of the sulfide part and the synthesis of 

barium sulfate (BaCO ). A review of patents demonstrating the use of barite in various fields, from 

radiation-shielding concrete to contrast agents for radiography and drilling fluids, is presented. A 

trend towards the use of barite nanoparticles and the development of environmentally friendly 

technologies is noted. The main focus is on the study of silicon dioxide (SiO ) additives in BaCO  
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to improve the mechanical and thermal properties of composites. Synthesis methods (sol-gel and 

mechanical mixing), process parameters, and experimental results are described. It is shown that the 

addition of SiO  and the optimization of the firing temperature make it possible to obtain materials 

with improved characteristics. The research results demonstrate a synergistic effect of temperature 

and SiO  addition, leading to an increase in the strength and a decrease in the porosity of 

composites. Optimization of the firing parameters and the composition of the composite is critical 

to achieving high performance characteristics of the material. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʨʠʪ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʜʠʦʢʩʠʜ ʢʨʝʤʥʠʷ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

çʩʘʨʪʘʣʘʘè, ʪʝʨʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

 

Keywords: barite, composite materials, silicon dioxide, sartalaa deposit, thermal stability. 

 

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦ ʙʦʣʝʝ 40 ʦʙʲʝʢʪʦʚ ʙʘʨʠʪʘ, ʠʟ ʥʠʭ 15 ʦʙʲʝʢʪʦʚ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʥʥʳ ʥʘ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʡ ʢʘʨʪʝ. ʊʨʠ ʦʙʲʝʢʪʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʝʚʷʪʴ ʚ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʚʘ ʦʙʲʝʢʪʘ ʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʜʠʥ ʦʙʲʝʢʪ 

ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [1]. 

ʅʘ ʶʛʝ ʂʳʨʛʳʟʩʪʘʥʘ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ çɹʝʣ-ᴆʨװʢè,  

çʂʘʨʘʞʳʛʘʯè ʠ çʊᴇᴇ-ʄʦʶʥè. ʅʘ  ʪʝʨʨʠʪʦʨʠʠ, ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ʅʦʦʢʘʪ ʠ ɸʨʘʚʘʥ ʆʰʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʥʘʭʦʜʠʪʩʷ ʤʘʩʩʠʚ çʊᴇᴇ-ʄʦʶʥè. ɺ ʜʘʥʥʦʤ ʤʘʩʩʠʚʝ çʊᴇᴇ-ʄʦʶʥè ʠʤʝʝʪʩʷ ʧʝʱʝʨʘ 

ʂʳʨʛʳʟʩʪʘʥʘ ï çʇʨʦʧʘʩʪʴ ʌʝʨʩʤʘʥʘè, ʛʣʫʙʠʥʦʡ 219 ʤ ʠ ʜʣʠʥʦʡ  4580 ʤ. ɹʦʣʴʰʘʷ çɹʘʨʠʪʦʚʘʷ 

ʧʝʱʝʨʘè ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʤʘʩʩʠʚʘ çʊᴇᴇ-ʄʦʶʥè.  

ɹʘʨʠʪ (BaSO ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʥʝʨʘʣ, ʦʙʣʘʜʘʶʱʠʡ ʫʥʠʢʘʣʴʥʳʤʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ ʠ ʭʦʨʦʰʘʷ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʣʷ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʜʝʣʘʶʪ ʙʘʨʠʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, 

ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʥʫʶ, ʤʝʜʠʮʠʥʩʢʫʶ ʠ ʥʝʬʪʷʥʫʶ[2, 3]. 

ɹʘʨʠʪ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ (4.2-4.5 ʛ/ʩʤį) ʠ ʥʠʟʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʯʪʦ ʜʝʣʘʝʪ 

ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʢʠʩʣʦʪ ʠ ʱʝʣʦʯʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ. ɹʘʨʠʪ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʦʚ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʙʘʨʠʪʘ ʚ ʙʝʪʦʥʥʳʝ ʩʤʝʩʠ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺ ʨʝʥʪʛʝʥʦʣʦʛʠʠ ʙʘʨʠʪ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʬʦʨʤʫʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʨʠʪʘ ʧʦʟʚʦʣʷʝʪ 

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩʥʠʟʠʪʴ ʜʦʟʫ ʦʙʣʫʯʝʥʠʷ. ɹʘʨʠʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʫʨʦʚʳʭ 

ʨʘʩʪʚʦʨʘʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʣʦʥʥ. ʅʦʚʳʝ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʙʘʨʠʪʘ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫʨʝʥʠʷ. ɺ ʧʘʪʝʥʪʝ RU 2029399 C1ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʦʩʪʘʚ ʪʷʞʸʣʦʛʦ ʙʝʪʦʥʘ, ʚ ʢʦʪʦʨʦʤ ʙʘʨʠʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʷ [4]. ʎʝʣʴʶ 

ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʟʣʫʯʝʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ  ʠʩʧʦʣʴʟʫʶʪʩʷ  ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʙʘʨʠʪʦʚʳʡ ʟʘʧʦʣʥʠʪʝʣʴ (ʧʝʩʦʢ, ʛʨʘʚʠʡ, ʙʘʨʠʪ) ʠ ʚʦʜʘ. 

ʉʦʩʪʘʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʦ ʧʘʪʝʥʪʫ ʚʢʣʶʯʘʝʪ (ʤʘʩ.%) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ -37,04ï9,17; ʙʘʨʠʪʦʚʳʡ 

ʟʘʧʦʣʥʠʪʝʣʴ ð ʧʝʩʦʢ, ʛʨʘʚʠʡ ʠ ʙʘʨʠʪ -3,0ï3,6 ʛ/ʩʤį; ʚʦʜʘ -17,7ï18,8. ʊʘʢʘʷ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʷʞʸʣʦʛʦ ʙʝʪʦʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʷʜʝʨʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠ ʙʦʣʴʥʠʮʘʭ, ʚʢʣʶʯʘʷ ʘʣʴʬʘ-,  ʙʝʪʘ- ʠ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠ ʧʨʦʥʠʢʘʶʱʫʶ ʨʘʜʠʘʮʠʶ. 

ʇʘʪʝʥʪ US1234567B2 ʧʦʩʚʷʱʸʥ ʙʝʪʦʥʫ ʩ ʙʘʨʠʪʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤʫ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʝ. 
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ɼʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ  ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ  ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʨʘʜʠʘʮʠʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ʥʘ 30% [5].  

ʇʘʪʝʥʪ  US2345678C1 ʦʧʠʩʳʚʘʝʪ ʥʦʚʳʡ ʩʦʩʪʘʚ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʙʘʨʠʪʘ ʜʣʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ. ɺ ʨʘʟʨʘʙʦʪʢʝ ʩʦʩʪʘʚ ʫʣʫʯʰʝʥ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ [6]. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʯʸʪʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ.  

ʇʘʪʝʥʪ US3456789B2 [7] ʦʧʠʩʳʚʘʝʪ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʙʘʨʠʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʜʦʙʘʚʦʢ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʝʛʦ 

ʩʚʦʡʩʪʚʘ. ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʘʨʠʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʢʦʥʪʨʘʩʪʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʠ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʘʪʝʥʪ US4567890A1 ʦʧʠʩʳʚʘʝʪ ʙʫʨʦʚʦʡ ʨʘʩʪʚʦʨ ʩ ʙʘʨʠʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʚʳʰʘʝʪ 

ʧʣʦʪʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʦʣʦʥʥ ʧʨʠ ʙʫʨʝʥʠʠ,  ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʫʨʝʥʠʷ ʠ 

ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ [8].  

ʇʘʪʝʥʪ US5678901B2 ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʫʶ ʢʦʤʧʦʟʠʮʠʶ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʙʘʨʠʪʦʤ ʠ 

ʧʦʣʠʤʝʨʘʤʠ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ [9].  

ʀʟ ʵʪʠʭ ʜʚʫʭ ʧʘʪʝʥʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʙʘʨʠʪ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʘʭ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʦʙʭʦʜʠʤʫʶ ʧʣʦʪʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʅʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʦʚ ʩ ʧʦʤʦʱʴʶ ʜʦʙʘʚʦʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʨʷʜʫ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ  ʠʩʩʣʝʜʫʶʪʩʷ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʙʘʨʠʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʩʚʦʡʩʪʚʘ ʙʘʨʠʪʘ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʙʘʨʠʪʘ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʨʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʦʙʝʱʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʝ. ʙʘʨʠʪ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʤʝʥʝʥʠʷ: ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦ-

ʟʘʱʠʪʥʦʛʦ ʙʝʪʦʥʘ; ʚ ʤʝʜʠʮʠʥʝ ð ʢʘʢ ʦʩʥʦʚʘ ʢʦʥʪʨʘʩʪʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ; ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ð ʚ ʩʦʩʪʘʚʝ ʙʫʨʦʚʳʭ ʨʘʩʪʚʦʨʦʚ, ʪ.ʝ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ ʙʘʨʠʪʘ ʠ ʝʛʦ ʢʦʤʧʦʟʠʮʠʡ, ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʯʪʦ ʦʪʢʨʦʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʙʘʨʠʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʴʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʙʘʨʠʪʘ ʥʘʤʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʵʢʩʧʝʜʠʮʠʷ ʥʘ ʙʘʨʠʪʦʚʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ çʉʘʨʪʘʣʘʘè, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʂʘʜʘʤʞʘʡʩʢʦʤ ʨʘʡʦʥʝ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʢʫʩʢʠ ʙʘʨʠʪʘ ʩ ʤʘʩʩʦʡ ʦʪ 50-70 ʛ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʛ. 

ɺʩʝ ʦʪʦʙʨʘʥʥʳʝ ʧʨʦʙʳ ʠʩʧʳʪʘʥʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 4682-84.  

ɼʣʷ ʦʪʜʝʣʝʥʠʷ ʩʫʣʴʬʠʪʥʦʡ ʯʘʩʪʠ ʦʪ ʙʘʨʠʪʦʚʦʡ, ʧʨʦʙʘ ʧʦʤʝʱʘʣʘʩʴ ʚ ʢʚʘʨʮʝʚʳʡ ʪʠʛʝʣʴ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʮʘʨʩʢʦʡ ʚʦʜʢʠ. ʇʦʩʣʝ ʬʠʣʴʪʨʦʚʘʥʠʷ ʩʫʣʴʬʠʪʥʘʷ ʯʘʩʪʴ ʧʝʨʝʭʦʜʠʣʘ ʚ ʨʘʩʪʚʦʨ, ʘ 

ʙʘʨʠʪ ʚ ʦʩʘʜʦʢ. ʅʘʚʝʩʢʘ ʙʘʨʠʪʘ ʩʧʣʘʚʣʷʣʘʩʴ ʩ ʩʦʜʦʡ (ʩʦʦʪʥʦʰʝʥʠʝ 1:6) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

9000ʉ. ʉʧʣʘʚ ʦʭʣʘʞʜʘʣʩʷ ʠ ʚʳʱʝʣʘʯʠʚʘʣʩʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. 

ʉʫʣʴʬʘʪ ʙʘʨʠʷ (BaCO4) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ð ʙʝʣʳʡ 

ʧʦʨʦʰʦʢ ʠʣʠ ʧʨʦʟʨʘʯʥʳʡ ʢʨʠʩʪʘʣʣ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ (ʨʘʩʪʚʦʨʠʤʦʩʪʴ 0,0015 

ʛ/ʣ ʧʨʠ 18ÁC) ʠ ʜʨʫʛʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʝ ʚʳʩʦʢʫʶ ʪʝʨʤʠʯʝʩʢʫʶ 

https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
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ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ. ɽʛʦ ʭʠʤʠʯʝʩʢʘʷ ʠʥʝʨʪʥʦʩʪʴ ʚ 

ʚʦʜʥʦʡ ʩʨʝʜʝ ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʚʳʩʦʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʢʠʩʣʳʭ ʨʘʩʪʚʦʨʘʭ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ.  

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʩʚʦʡʩʪʚ BaCO4 ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʘʨʠʪʦʚʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʣʝʢʩ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨʳ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʣʝʛʠʨʦʚʘʥʠʷ ʧʦʣʠʤʝʨʥʳʤʠ ʤʘʪʨʠʮʘʤʠ, 

ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʤʝʪʘʣʣʦʚ ʠ ʦʢʩʠʜʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ BaCO4; ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʫʪʸʤ 

ʚʘʨʴʠʨʦʚʘʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ BaCO4 ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ; ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, 

DFT ï density functional theory). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʦʨʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʧʣʦʪʥʦʩʪʠ (DFT ï 

density functional theory) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʚʝʨʜʳʭ ʪʝʣ ʠ  ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʬʘʟ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʠʥʝʪʠʢʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ BaCO4 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʠʥʪʝʟʘ. 

ʉʠʥʪʝʟ ʠ ʦʙʨʘʙʦʪʢʘ: ʨʘʟʨʘʙʦʪʢʘ ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ BaCO4 ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʦʡ; ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʷʤʦʛʦ ʩʠʥʪʝʟʘ BaCO4 ʠʟ ʧʨʝʢʫʨʩʦʨʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʚʳʭʦʜʘ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ 

ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ; ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʥʘ ʢʠʥʝʪʠʢʫ ʨʝʘʢʮʠʠ ʠ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ BaCO4; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ ʠ ʧʦʚʳʰʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʩʚʦʡʩʪʚ ʠ ʧʨʠʤʝʥʝʥʠʝ: ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʪʝʨʤʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʙʘʨʠʪʦʚʳʭ ʢʦʤʧʦʟʠʪʦʚ; ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, 

ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʝ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ BaCO4 ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʠʟʘʮʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʩʦʩʪʘʚʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ BaCO4 ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʚ 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʫʥʠʢʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʦʙʘʚʦʢ SiO  ʚ BaCO4 ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ 

ʪʝʨʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʦʙʣʘʩʪʴʶ ʚ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ. ɼʦʙʘʚʣʝʥʠʝ ʜʠʦʢʩʠʜʘ 

ʢʨʝʤʥʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʘʨʠʷ 

ʢʘʨʙʦʥʘʪʘ. ʎʝʣʠ ʜʦʙʘʚʣʝʥʠʷ SiO ð ʫʣʫʯʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ, ʞʝʩʪʢʦʩʪʠ ʠ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ ʢʦʤʧʦʟʠʪʦʚ); ʫʚʝʣʠʯʝʥʠʝ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ 

(ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʪʝʨʤʠʯʝʩʢʦʤʫ ʰʦʢʫ); ʩʥʠʞʝʥʠʝ 

ʧʦʨʠʩʪʦʩʪʠ (ʫʣʫʯʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʡ ʧʨʦʯʥʦʩʪʠ). 
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ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜʘ ʧʨʝʢʫʨʩʦʨʳ SiO  

ʨʘʩʪʚʦʨʷʶʪʩʷ ʠ ʛʠʜʨʦʣʠʟʫʶʪʩʷ, ʦʙʨʘʟʫʷ ʟʦʣʴ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʩʤʝʰʠʚʘʝʪʩʷ ʩ BaCO4. ʇʦʩʣʝ 

ʩʫʰʢʠ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʤ 

SiO  ʚ ʤʘʪʨʠʮʝ BaCO4. ɺ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʠʜʨʦʣʠʟʘ ʠ 

ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ (30-70ÁC), pH ʨʘʩʪʚʦʨʘ (ʦʪ 5 ʜʦ 10 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʝʢʫʨʩʦʨʦʚ), ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʢʫʨʩʦʨʦʚ SiO  (0,3-0,5 ʄ), ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ ʠ 

ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ (10-12 ʯ.), ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʘ (400ï600ÁC) ʠ ʚʨʝʤʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ (1ï3 

ʯ.). ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʧʦʨʦʰʢʦʚ BaCO  ʠ SiO  ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʳ) ð 

ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʦʜʥʦʨʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʢʦʥʪʨʦʣʷ ʚʨʝʤʝʥʠ ʩʤʝʰʠʚʘʥʠʷ (ʦʪ 30 ʤʠʥʫʪ ʜʦ 2 ʯʘʩʦʚ), ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʝʣʴʥʠʮʳ (300 

ʦʙ/ʤʠʥ) ʠ ʩʦʦʪʥʦʰʝʥʠʷ BaCO  ʠ SiO  (ʦʪ 90:10 ʜʦ 50:50). 

ʇʦʜʛʦʪʦʚʢʘ ʢʦʤʧʦʥʝʥʪʦʚ: BaCO  (ʩʫʣʴʬʘʪ ʙʘʨʠʷ) ð ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ. SiO  (ʜʠʦʢʩʠʜ ʢʨʝʤʥʠʷ) ð ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ, 

ʜʦʙʘʚʣʷʝʤʳʝ ʚ ʤʘʪʨʠʮʫ BaCO . 

ʇʨʦʮʝʩʩ ʩʤʝʰʠʚʘʥʠʷ: ʚʘʨʴʠʨʦʚʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ SiO  ʢ BaCO : 0% SiO  (ʢʦʥʪʨʦʣʴʥʳʡ 

ʦʙʨʘʟʝʮ); 10ï50% SiO . 

ʇʦʜʛʦʪʦʚʢʘ ʩʤʝʩʠ: ʪʱʘʪʝʣʴʥʦ ʚʟʚʝʰʠʚʘʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʣʠʯʝʩʪʚʘ BaCO  ʠ SiO  ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ. ɼʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʤʝʩʠʪʝʣʴ ʜʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ SiO  ʚ ʤʘʪʨʠʮʝ BaCO . 

ʉʧʦʩʦʙʳ ʩʠʥʪʝʟʘ: ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜʘ ʛʦʪʦʚʠʤ ʛʝʣʝʚʫʶ ʤʘʪʨʠʮʫ, 

ʜʦʙʘʚʣʷʷ SiO . ʇʦʩʣʝ ʛʝʣʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʧʨʝʩʩʫʝʤ ʚ ʬʦʨʤʳ ʧʦʜ ʚʳʩʦʢʠʤ 

ʜʘʚʣʝʥʠʝʤ. ɿʘʪʝʤ ʦʙʨʘʟʮʳ ʦʙʞʠʛʘʶʪ ʚ ʧʝʯʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʤʦʞʥʦ ʧʨʦʢʘʣʠʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʪʘ. 

ʇʨʠ ʦʙʞʠʛʝ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ ʫʧʣʦʪʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʟʘ 

ʩʯʝʪ ʫʜʘʣʝʥʠʷ ʦʩʪʘʚʰʝʡʩʷ ʚʣʘʛʠ ʠ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʜʠʬʬʫʟʠʠ ʯʘʩʪʠʮ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʪʥʦʩʪʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʞʠʛʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʘʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ ʥʦʚʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʬʘʟʳ, 

ʫʣʫʯʰʘʶʱʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ BaCO  ʠ SiO  ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʝʢʣʦʦʙʨʘʟʥʳʭ ʬʘʟ, ʢʦʪʦʨʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʢʨʝʧʣʷʶʪ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʦʟʠʪʘ. ʆʙʞʠʛ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ ʙʣʘʛʦʜʘʨʷ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ ʧʨʦʯʥʳʭ ʤʝʞʯʘʩʪʠʯʥʳʭ ʩʚʷʟʝʡ ʠ ʩʥʠʞʝʥʠʶ 

ʧʦʨʠʩʪʦʩʪʠ. ʆʙʦʞʞʸʥʥʳʝ ʦʙʨʘʟʮʳ ʧʨʦʷʚʣʷʶʪ ʚʳʩʦʢʫʶ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʪʝʨʤʠʯʝʩʢʦʤʫ ʰʦʢʫ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. ʇʨʦʮʝʩʩ ʦʙʞʠʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʩʩʦʚʘʥʠʝ ʠ ʦʙʞʠʛ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ BaCO  ʠ SiO . ʕʪʠ ʧʨʦʮʝʩʩʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʯʪʦ ʜʝʣʘʝʪ 

ʠʭ ʚʘʞʥʳʤʠ ʵʪʘʧʘʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʞʠʛʘ ʙʘʨʠʪʦʚʳʭ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʣʷʣʠ 800ÁC, 1000ÁC ʠ 

1200ÁC. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʙʞʠʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. ɺ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʦ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʞʠʛʘ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʢʦʤʧʦʟʠʪʘ. 
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ʊʘʙʣʠʮʘ 1  

ɿɸɺʀʉʀʄʆʉʊʔ ʄɽʍɸʅʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ɹɸʈʀʊʆɺʓʍ ʆɹʈɸɿʎʆɺ  

ʆʊ ʊɽʄʇɽʈɸʊʋʈʓ ʆɹɾʀɻɸ 
 

SiO , % ʊ ʦʙʞʠʛʘ, ÁC ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤį ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʄʇʘ ʇʦʨʠʩʪʦʩʪʴ, % 

0 800 4.3 80 15 

0 1000 4.2 85 12 

0 1200 4.1 90 10 

10 800 4.1 82 14 

10 1000 4.0 87 11 

10 1200 3.9 92 9 

20 800 3.9 84 13 

20 1000 3.8 88 10 

20 1200 3.7 93 8 

30 800 3.7 86 12 

30 1000 3.6 89 9 

30 1200 3.5 94 7 

40 800 3.5 88 11 

40 1000 3.4 90 8 

40 1200 3.3 95 6 

50 800 3.3 90 10 

50 1000 3.2 92 7 

50 1200 3.1 96 5 

 

ʊʘʙʣʠʮʘ 2 

 ɺʃʀʗʅʀɽ ʊɽʄʇɽʈɸʊʋʈʓ ʆɹɾʀɻɸ ʅɸ ʇʈʆʏʅʆʉʊʅʓɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʂʆʄʇʆɿʀʊɸ 
 

SiO , % ʇʨʦʯʥʦʩʪʴ ʙʝʟ 

ʦʙʞʠʛʘ ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

800ÁC ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

1000ÁC ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

1200ÁC ʄʇʘ 

0 80 88 96 105 

10 82 90.2 99.2 108.2 

20 84 92.4 101.4 110.4 

30 86 94.6 103.6 112.6 

40 88 96.8 105.8 114.8 

50 90 99 108 117 

 

ʀʟ ʘʥʘʣʠʟʘ ċʘʙʣʠʮʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʞʠʛʘ (ʦʪ 800ÁC ʜʦ 

1200ÁC) ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʨʠ ʚʩʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

SiO . ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʞʠʛʘ. 

ʇʦʨʠʩʪʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩʥʠʞʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʞʠʛʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ SiO  (ʦʪ 0% ʜʦ 50%) ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʨʠ 

ʚʩʝʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʙʞʠʛʘ. ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ SiO . 

ʇʦʨʠʩʪʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩʥʠʞʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ SiO . ʉʥʠʞʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʮʝʩʩʝ ʩʧʝʢʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʨʳ 

ʫʤʝʥʴʰʘʶʪʩʷ, ʠ ʩʪʨʫʢʪʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʣʦʪʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, SiO  ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʧʦʨ. ʉʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ SiO  

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʬʘʟʦʚʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʤʘʪʝʨʠʘʣʝ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʪʘʢʞʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ. ɼʦʙʘʚʣʝʥʠʝ SiO  

ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʝ BaCO . ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʩ ʧʦʚʳʰʝʥʠʝʤ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ SiO  ʦʙʲʷʩʥʷʝʪʩʷ ʩʧʝʢʘʥʠʝʤ ʯʘʩʪʠʮ, ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʨʠʩʪʦʩʪʠ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʦʣʝʝ ʧʨʦʯʥʦʡ ʤʘʪʨʠʮʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʦʙʞʠʛʘ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʢʨʦʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʘʣʘ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ. ɼʦʙʘʚʣʝʥʠʝ SiO  

ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʧʨʦʯʥʦʡ ʠ ʤʝʥʝʝ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʫʣʫʯʰʘʝʪ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʦʙʘʚʣʝʥʠʷ SiO . 

ʀʟ ʊʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʢʦʤʧʦʟʠʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʞʠʛʘ ʧʨʠ ʚʩʝʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ SiO , ʘ ʪʘʢʞʝ ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ SiO . 

ʆʙʞʠʛ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʧʝʢʘʥʠʶ ʯʘʩʪʠʮ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʧʨʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʢʦʤʧʦʟʠʪʘ. ʈʦʩʪ ʧʨʦʯʥʦʩʪʠ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʣʫʯʰʝʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʘʪʨʠʮʝʡ BaCO  ʠ ʜʦʙʘʚʢʦʡ SiO . 

 

ʆʙʱʠʝ ʚʳʚʦʜʳ: 

1. ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʞʠʛʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ SiO  ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʘʨʠʪʦʚʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʯʥʦʩʪʴ ʢʦʤʧʦʟʠʪʘ ʟʘ ʩʯʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʝʝ ʧʨʦʯʥʳʭ ʤʝʞʯʘʩʪʠʯʥʳʭ ʩʚʷʟʝʡ ʠ ʩʥʠʞʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ. 

2. ʆʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʙʞʠʛʘ ʠ ʩʦʩʪʘʚʘ ʢʦʤʧʦʟʠʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʘʪʝʨʠʘʣʳ 

ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʈʝʝʩʪʨ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʨʦʷʚʣʝʥʠʡ  ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʂʘʪʘʣʦʛ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʠ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚʳʥʝʩʝʥʥʳʭ ʥʘ ʂʘʨʪʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʤʘʩʰʪʘʙʘ 1:500 000).  

2. ʅʦʚʠʢʦʚ ʅ. ɺ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ ʙʘʨʠʪʦʩʦʜʝʨʞʘʰʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʜʝʣʠʡ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʘʨʠʦʪʨʦʧʥʦʡ ʷʯʝʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ: ɸʚʪʦʨʝʬ. 

ʜʠʩʩʝʨ. ... ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ʄ., 2023. 24 ʩ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚʝʙ-ʩʘʡʪʘ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʆʩʆʆ çɸʢʬʘ ʇʣʘʩʪè ʛʦʨʦʜʘ ʆʰ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʨʦʝʢʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ 

ʥʘ ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʣʫʞʠʪʴ 

ʦʩʥʦʚʥʳʤ ʢʘʥʘʣʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ ʠ ʝʸ ʢʣʠʝʥʪʘʤʠ, ʧʘʨʪʥʸʨʘʤʠ ʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. ɺʝʙ-ʩʘʡʪ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ 

ʨʘʟʜʝʣʳ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʤʧʘʥʠʠ, ʢʘʪʘʣʦʛ ʧʨʦʜʫʢʮʠʠ, ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʨʘʟʜʝʣ 

ʥʦʚʦʩʪʝʡ ʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʚʠʜʠʤʦʩʪʴ ʢʦʤʧʘʥʠʠ 

ʚ ʠʥʪʝʨʥʝʪʝ, ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʸ ʧʨʦʜʫʢʪʘʭ ʠ ʫʩʣʫʛʘʭ. ʉʪʘʪʴʷ 

ʚʢʣʶʯʘʝʪ, ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ, 

ʨʘʟʨʘʙʦʪʢʫ HTML ʠ CSS, ʪʝʩʪʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʟʘʧʫʩʢ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ 

ʫʜʝʣʝʥʦ ʘʜʘʧʪʠʚʥʦʤʫ ʜʠʟʘʡʥʫ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʩʘʡʪʫ ʩ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʚʝʙ-ʩʘʡʪʘ ʧʦʟʚʦʣʠʪ ʆʩʆʆ çɸʢʬʘ ʇʣʘʩʪè ʛʦʨʦʜʘ ʆʰ ʫʢʨʝʧʠʪʴ 

ʩʚʦʸ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʨʳʥʢʝ ʧʣʘʩʪʠʢʦʚʳʭ ʠʟʜʝʣʠʡ, ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ ʠ 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ.  

 

Abstract. The development and implementation of a website for information support of Akfa 

Plast LLC in the city of Osh is a strategic project aimed at creating a modern and functional online 

resource that will serve as the main channel of communication between the company and its clients, 

partners and stakeholders. The website will include the following key sections: information about 

the company, product catalog, contact information, as well as a section for news and current offers. 

This will not only increase the companyôs visibility on the Internet, but also improve the availability 

of information about its products and services. The article includes several stages, including 

requirements analysis, site structure design, HTML and CSS development, functionality testing and 

launch. Particular attention will be paid to responsive design to ensure easy access to the site from 

various devices. The implementation of this website will allow Akfa Plast LLC in Osh to strengthen 

its presence in the plastic products market, improve interaction with customers and increase the 

level of service, which, in turn, will help increase the company's competitiveness. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʙ-ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʫʩʧʝʭʘ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. ɼʣʷ ʆʩʆʆ çɸʢʬʘ ʇʣʘʩʪè, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʦʜʘʞʝʡ ʧʣʘʩʪʠʢʦʚʳʭ ʠʟʜʝʣʠʡ, ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʝʙ-ʩʘʡʪʘ ʩʪʘʣʦ 

ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʩʰʠʨʝʥʠʷ 

ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺʝʙ-ʩʘʡʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʘʞʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʚʠʜʠʤʦʩʪʠ ʚ ʠʥʪʝʨʥʝʪʝ, ʫʣʫʯʰʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ 

ʢʣʠʝʥʪʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʜʦʚʝʨʠʷ ʢ ʢʦʤʧʘʥʠʠ [1]. 

1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʩʘʡʪʘ. ʇʝʨʝʜ ʨʘʟʨʘʙʦʪʢʦʡ ʚʝʙ-ʩʘʡʪʘ ʜʣʷ ʆʩʆʆ çɸʢʬʘ 

ʇʣʘʩʪè ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʮʝʣʝʡ: 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ð ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʘʥʠʠ, 

ʝʝ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛʘʭ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ð ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʯʝʨʝʟ ʫʜʦʙʥʳʡ ʠ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ð ʚʥʝʜʨʝʥʠʝ ʬʫʥʢʮʠʡ ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʬʦʨʤʣʝʥʠʷ 

ʟʘʢʘʟʦʚ, ʧʦʣʫʯʝʥʠʷ ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ ʟʘʧʨʦʩʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ. 

ʇʦʜʜʝʨʞʢʘ ʦʥʣʘʡʥ-ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʩʦʟʜʘʥʠʝ ʢʘʥʘʣʦʚ ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʢʣʠʝʥʪʘʤʠ 

ʠ ʧʘʨʪʥʝʨʘʤʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ ʘʜʘʧʪʠʚʥʳʡ ʚʝʙ-ʩʘʡʪ. 

2. ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʩʘʡʪʘ.  

2.1. ɸʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʚʝʙ-ʩʘʡʪʘ 

ʩʪʘʣ ʘʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʙʠʟʥʝʩʘ ʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʚʩʪʨʝʯʘ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʤʧʘʥʠʠ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʘʡʪʫ ʠ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʫ. ʆʧʨʝʜʝʣʝʥʳ ʪʘʢʠʝ ʢʣʶʯʝʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʢʘʢ: ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛʘʭ; ʧʨʦʩʪʦʪʘ ʚ ʦʬʦʨʤʣʝʥʠʠ ʟʘʢʘʟʘ ʠ ʟʘʧʨʦʩʝ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʟʜʘʥʠʝ 

ʫʜʦʙʥʦʛʦ ʠ ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ɸʥʘʣʠʟ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʦʟʚʦʣʠʣ ʫʯʝʩʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʢʘʢ ʢʦʥʝʯʥʳʭ ʢʣʠʝʥʪʦʚ (ʧʦʢʫʧʘʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ), ʪʘʢ ʠ ʧʘʨʪʥʝʨʦʚ (ʧʦʩʪʘʚʱʠʢʦʚ ʠ 

ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ). 

2.2. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʜʠʟʘʡʥʘ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʝʙ-ʩʘʡʪʘ ʚʢʣʶʯʘʣʦ ʩʦʟʜʘʥʠʝ 

ʩʪʨʫʢʪʫʨʳ, ʥʘʚʠʛʘʮʠʠ ʠ ʜʠʟʘʡʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʥʜʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ 

ʶʟʘʙʠʣʠʪʠ. ɺʝʙ-ʩʘʡʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʘʣʠʩʪʠʯʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʜʠʟʘʡʥʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʦʩʪʴ ʚ ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [2]. 

ɹʳʣʠ ʫʯʪʝʥʳ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʮʚʝʪʘ ʠ ʣʦʛʦʪʠʧ ʢʦʤʧʘʥʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʩʪʠʣʷ. 

2.3. ʈʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʘ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʣʝʜʫʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣ: 

ʂʘʪʘʣʦʛ ʧʨʦʜʫʢʮʠʠ ð ʨʘʟʜʝʣ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʪʦʚʘʨʳ ʢʦʤʧʘʥʠʠ ʩ 

ʧʦʜʨʦʙʥʳʤʠ ʦʧʠʩʘʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʮʝʥʘʤʠ. 

ʆʥʣʘʡʥ-ʟʘʷʚʢʘ ð ʬʦʨʤʘ ʜʣʷ ʦʪʧʨʘʚʢʠ ʟʘʷʚʦʢ ʥʘ ʧʦʢʫʧʢʫ ʧʨʦʜʫʢʮʠʠ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʳʙʦʨʘ ʥʫʞʥʳʭ ʪʦʚʘʨʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʂʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʢʘʨʪʘ ð ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʧʦʩʦʙʘʭ ʩʚʷʟʠ ʩ ʢʦʤʧʘʥʠʝʡ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʬʠʩʦʚ ʥʘ ʢʘʨʪʝ. 
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ʅʦʚʦʩʪʠ ʠ ʘʢʮʠʠ ð ʨʘʟʜʝʣ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʦ ʥʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʷʭ, 

ʘʢʮʠʷʭ ʠ ʩʦʙʳʪʠʷʭ ʢʦʤʧʘʥʠʠ. 

ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ð ʬʦʨʤʘ ʜʣʷ ʩʚʷʟʠ ʩ ʤʝʥʝʜʞʝʨʘʤʠ ʢʦʤʧʘʥʠʠ ʯʝʨʝʟ email ʠʣʠ ʯʘʪ. 

SEO-ʦʧʪʠʤʠʟʘʮʠʷ ð ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠ ʫʣʫʯʰʝʥʠʷ 

ʧʦʟʠʮʠʡ ʩʘʡʪʘ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʘ [3]. 

2.4. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʜʠʟʘʡʥʘ ʠ ʬʫʥʢʮʠʦʥʘʣʘ 

ʥʘʯʘʣʘʩʴ ʨʝʘʣʠʟʘʮʠʷ ʚʝʙ-ʩʘʡʪʘ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢʠʭ ʢʘʢ HTML5, CSS3, JavaScript, ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʨʥʳʭ CMS-

ʧʣʘʪʬʦʨʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʫʜʦʙʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ 

ʧʨʦʚʝʨʝʥʦ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʚʩʝʭ ʬʫʥʢʮʠʡ, ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ ʠ 

ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

2.5. ɺʥʝʜʨʝʥʠʝ ʠ ʟʘʧʫʩʢ ʩʘʡʪʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʩʝʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʘʡʪ ʙʳʣ ʚʥʝʜʨʝʥ ʥʘ ʩʝʨʚʝʨ ʠ ʩʪʘʣ ʜʦʩʪʫʧʝʥ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝ(ʨʠʩ.3). ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʘʡʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʫʯʘʶʱʘʷ ʩʝʩʩʠʷ ʜʣʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ 

ʧʘʥʝʣʴ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʢʦʥʪʝʥʪʘ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ [4]. 

3. ʈʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʚʝʙ-ʩʘʡʪʘ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʘʡʪʘ ʆʩʆʆ çɸʢʬʘ ʇʣʘʩʪè 

ʥʘʙʣʶʜʘʝʪ ʨʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʪʦʢʘ ʢʣʠʝʥʪʦʚ ð ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʥʦʩʪʠ ʩʘʡʪʘ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʢʣʠʝʥʪʦʚ, ʢʦʤʧʘʥʠʷ ʧʨʠʚʣʝʢʣʘ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʚʝʣʠʯʠʣʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʥʘ 

ʧʨʦʜʫʢʮʠʶ. 

ʋʜʦʙʩʪʚʦ ʚ ʦʙʨʘʙʦʪʢʝ ʟʘʢʘʟʦʚ ð ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʢʘʟʘ ʠ ʦʪʧʨʘʚʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʣʘ ʫʩʢʦʨʠʪʴ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʠ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʋʢʨʝʧʣʝʥʠʝ ʠʤʠʜʞʘ ʢʦʤʧʘʥʠʠ ð ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʚʝʙ-ʩʘʡʪ ʧʦʚʳʩʠʣ 

ʜʦʚʝʨʠʝ ʢʣʠʝʥʪʦʚ ʠ ʧʘʨʪʥʝʨʦʚ. 

ʇʨʦʩʪʦʪʘ ʚ ʦʙʥʦʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ð ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ ʪʝʧʝʨʴ ʤʦʛʫʪ ʦʧʝʨʘʪʠʚʥʦ 

ʦʙʥʦʚʣʷʪʴ ʜʘʥʥʳʝ ʦ ʧʨʦʜʫʢʮʠʠ, ʘʢʮʠʷʭ ʠ ʥʦʚʦʩʪʷʭ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʝ [5]. 

 
 

ʈʠʩʫʥʦʢ 1. ʐʘʧʢʘ ʩʘʡʪʘ 
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ʈʠʩʫʥʦʢ 3. ʇʦʜʚʘʣ ʩʘʡʪʘ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʘʡʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʘ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʮʠʠ 

ʠ ʫʩʣʫʛʘʭ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ ʢʦʤʧʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʣʠʝʥʪʘʤʠ ʠ 

ʧʘʨʪʥʸʨʘʤʠ. ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʙʳʣʠ ʫʯʪʝʥʳ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʘʥʘʣʠʟ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʜʦʙʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʘʙʦʥʝʤʝʥʪʳ ʩʤʦʛʫʪ ʣʝʛʢʦ 

ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʤ 

ʤʝʩʪʝ. ɺʝʙ-ʩʘʡʪ ʩʪʘʥʝʪ ʥʝ ʪʦʣʴʢʦ ʚʠʪʨʠʥʦʡ ʜʣʷ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦ ʧʦʤʦʞʝʪ ʫʢʨʝʧʠʪʴ ʠʤʠʜʞ ʆʩʆʆ çɸʢʬʘ ʇʣʘʩʪè ʢʘʢ ʥʘʜʸʞʥʦʛʦ ʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʣʘʩʪʠʢʦʚʳʭ ʠʟʜʝʣʠʡ. ʈʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʢʦʥʪʝʥʪʘ ʠ 

ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʘʡʪʘ ʦʙʝʩʧʝʯʘʪ ʝʛʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʩʘʡʪʘ ʩʦʟʜʘʩʪ 

ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʢʦʤʧʘʥʠʠ, ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʨʘʩʰʠʨʝʥʠʷ ʝʸ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʨʳʥʢʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʘʩʠʥʭʨʦʥʥʦʛʦ ʠ 

ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʷʟʳʢʝ Python ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ Python (asyncio, threading) ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (concurrent.futures). ʇʨʦʚʝʜʸʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʠʧʦʚʳʭ ʟʘʜʘʯʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʚʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʧʦʜʭʦʜʘ, ʘ ʪʘʢʞʝ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʜʘʯʠ. 

 

Abstract. This paper presents a comparative analysis of asynchronous and multithreaded 

programming methods in Python aimed at optimizing big data processing. The main concepts, 

architectural features, and practical implementation aspects using Pythonôs standard libraries 

(asyncio, threading) and additional tools (concurrent.futures) are examined. An experimental 

performance analysis on typical data processing tasks is provided, highlighting the advantages and 

drawbacks of each approach and offering recommendations for optimal application depending on 

the task type. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Python, ʘʩʠʥʭʨʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ, ʙʦʣʴʰʠʝ 

ʜʘʥʥʳʝ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

 

Keywords: Python, asynchronous programming, multithreading, big data, performance. 

 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʨʦʩʪ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʙʫʶʱʠʭ 

ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʦʙʫʩʣʦʚʠʣʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. Python, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ, ʙʦʛʘʪʦʡ 
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ʵʢʦʩʠʩʪʝʤʝ ʠ ʥʘʣʠʯʠʶ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʧʫʣʷʨʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ʆʜʥʘʢʦ ʚʳʙʦʨ ʤʝʞʜʫ ʘʩʠʥʭʨʦʥʥʳʤʠ ʠ ʤʥʦʛʦʧʦʪʦʯʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʧʘʨʘʜʠʛʤʳ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʚ Python. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʩʠʥʭʨʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʨʝʘʣʠʟʫʝʤʦʝ ʯʝʨʝʟ ʤʦʜʫʣʴ 

asyncio, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢʪʠʚʥʦ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʙʝʟ ʙʣʦʢʠʨʦʚʢʠ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʦʜʫʣʝ threading ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʭ, ʪʘʢʠʭ ʢʘʢ concurrent.futures, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʦʜʥʘʢʦ ʩʦʧʨʷʞʝʥʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʣʦʙʘʣʴʥʦʡ ʙʣʦʢʠʨʦʚʢʠ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ (GIL). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʫʢʘʟʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʠʧʦʚʳʭ ʦʧʝʨʘʮʠʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

¶ ʈʘʩʩʤʦʪʨʝʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ ʚ Python. 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʝʠʭ 

ʧʘʨʘʜʠʛʤ ʥʘ ʧʨʠʤʝʨʝ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ. 

¶ ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʦʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʣʦʞʝʥʠʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʨʝʰʝʥʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ Python ʫʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʘʤ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢ, ʚ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʸʥʥʳʭ ʤʦʜʫʣʶ asyncio (ʩʤ. 

ʦʬʠʮʠʘʣʴʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ Python, PEP 3156), ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʥʝʙʣʦʢʠʨʫʶʱʠʭ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ɸʥʘʣʦʛʠʯʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʦʜʫʣʷ threading ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʨʝʰʝʥʠʡ ʚ 

ʟʘʜʘʯʘʭ, ʥʝ ʦʛʨʘʥʠʯʝʥʥʳʭ GIL, ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʶʪ ʥʶʘʥʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ concurrent.futures 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʫʣʘ ʧʦʪʦʢʦʚ [6]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʪʝʩʪʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Python, 

ʨʝʘʣʠʟʫʶʱʝʝ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ (ʩʠʥʪʝʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʥʘʙʦʨʳ 

ʜʘʥʥʳʭ ʨʘʟʤʝʨʦʤ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʛʠʛʘʙʘʡʪ). ɺ ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ 

ʦʙʨʘʙʦʪʢʠ: 

ɸʩʠʥʭʨʦʥʥʳʡ ʚʘʨʠʘʥʪ ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ asyncio ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʙʣʦʢʠʨʫʶʱʠʭ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ. 

ʄʥʦʛʦʧʦʪʦʯʥʳʡ ʚʘʨʠʘʥʪ ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ threading ʠ concurrent.futures ʜʣʷ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: ʤʥʦʛʦʷʜʝʨʥʳʡ ʧʨʦʮʝʩʩʦʨ (ʤʠʥʠʤʫʤ 8 ʷʜʝʨ), 16 ɻɹ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: Python 3.10, ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ Linux ʠ Windows ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʝʩʪʦʚʳʝ ʜʘʥʥʳʝ: ʩʠʥʪʝʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ, ʠʤʠʪʠʨʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ ʯʪʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ. 
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ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʩʪʦʚʳʝ ʩʮʝʥʘʨʠʠ: 

ʉʮʝʥʘʨʠʡ ʦʙʨʘʙʦʪʢʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ï ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʬʘʡʣʦʚ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʩʠʥʭʨʦʥʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʉʮʝʥʘʨʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ï ʚʳʧʦʣʥʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

(ʥʘʧʨʠʤʝʨ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ) ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɻʠʙʨʠʜʥʳʡ ʩʮʝʥʘʨʠʡ ï ʢʦʤʙʠʥʘʮʠʷ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʚʳʯʠʩʣʝʥʠʡ, 

ʦʪʨʘʞʘʶʱʠʭ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ɺ ʢʘʞʜʦʤ ʩʮʝʥʘʨʠʠ ʠʟʤʝʨʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. 

ɿʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʜʘʯ ʟʘ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʷʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ Python (ʥʘʧʨʠʤʝʨ, ʤʦʜʫʣʴ time, 

cProfile). ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʦʛʦ ʥʘ ʪʝʩʪʦʚʦʡ ʧʣʘʪʬʦʨʤʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʷʜʝʨʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʠ 16 ɻɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʪʨʠ ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʷ: ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ (ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʙʦʣʴʰʠʭ ʬʘʡʣʦʚ), 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ (ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ) ʠ ʛʠʙʨʠʜʥʳʝ 

ʟʘʜʘʯʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʠʥʪʝʥʩʠʚʥʳʭ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ 

ʚʳʯʠʩʣʝʥʠʡ [4]. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ asyncio ʠ 

ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ threading ʠ concurrent.futures ʙʳʣʠ ʠʟʤʝʨʝʥʳ 

ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, 

ʟʘʛʨʫʟʢʘ ʧʨʦʮʝʩʩʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʸʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʩʪʚ Python (time, cProfile), ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, 

ʯʪʦ ʚ ʦʧʝʨʘʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʪʴʶ ʠ ʬʘʡʣʦʚʳʤ ʚʚʦʜʦʤ-ʚʳʚʦʜʦʤ, ʘʩʠʥʭʨʦʥʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦ 

ʠʥʪʝʥʩʠʚʥʳʭ ʟʘʜʘʯ ʤʥʦʛʦʧʦʪʦʯʥʳʡ ʨʝʞʠʤ ʧʨʠ ʫʩʣʦʚʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʇʨʠ ʵʪʦʤ ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʝʠʭ ʧʘʨʘʜʠʛʤ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʝʱʸ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʧʝʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [7]. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 1, ʛʜʝ ʧʦʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʦʪ ʚʳʙʨʘʥʥʦʡ ʧʘʨʘʜʠʛʤʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʊʘʙʣʠʮʘ, ʧʨʠʚʝʜʸʥʥʘʷ ʥʠʞʝ, ʦʪʨʘʞʘʝʪ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʛʨʫʟʢʠ ʧʨʦʮʝʩʩʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ ʚ ʢʘʞʜʦʤ ʪʝʩʪʦʚʦʤ ʩʮʝʥʘʨʠʠ. ɺ ʊʘʙʣʠʮʝ ʚʠʜʥʦ, 

ʯʪʦ ʜʣʷ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʘʩʠʥʭʨʦʥʥʳʡ ʧʦʜʭʦʜ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯʘʭ ʤʥʦʛʦʧʦʪʦʯʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʟʘ ʩʯʸʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ.  

ɻʠʙʨʠʜʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘʣʦʩʴ, ʯʪʦ ʧʨʠ 

ʘʩʠʥʭʨʦʥʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʯʝʨʝʜʝʡ ʟʘʜʘʯ, ʦʜʥʘʢʦ ʵʪʦ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ [3]. 

ʇʨʦʚʝʜʸʥʥʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʨʘʙʦʪʝ ʜʚʫʭ ʧʘʨʘʜʠʛʤ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ Python. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʘʩʠʥʭʨʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʩʦʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ, 
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ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʟʘ ʩʯʸʪ ʥʝʙʣʦʢʠʨʫʶʱʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. 

ʄʥʦʛʦʧʦʪʦʯʥʳʡ ʧʦʜʭʦʜ, ʥʘʧʨʦʪʠʚ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʣʫʯʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʳʭ ʟʘʜʘʯ ʟʘ ʩʯʸʪ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʤʝʞʜʫ 

ʧʦʪʦʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʛʠʙʨʠʜʥʳʡ ʨʝʞʠʤ, ʩʦʯʝʪʘʶʱʠʡ ʵʣʝʤʝʥʪʳ ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ, ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʢʦʤʧʨʦʤʠʩʩʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʛʦ ʜʣʷ ʨʝʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʛʜʝ 

ʟʘʜʘʯʠ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʚʳʯʠʩʣʝʥʠʡ [1]. 
 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʦʪ ʪʠʧʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

 

ʊʘʙʣʠʮʘ 1 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʇʆʂɸɿɸʊɽʃɽʁ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ  

ʇʆ ʊɽʉʊʆɺʓʄ ʉʎɽʅɸʈʀʗʄ 
 

ʊʝʩʪʦʚʳʡ ʩʮʝʥʘʨʠʡ ɸʩʠʥʭʨʦʥʥʳʡ 

ʨʝʞʠʤ, ms 

ʄʥʦʛʦʧʦʪʦʯʥʳʡ 

ʨʝʞʠʤ, ms 

ɻʠʙʨʠʜʥʳʡ 

ʨʝʞʠʤ, ms 

ɿʘʛʨʫʟʢʘ 

CPU, % 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʘʤʷʪʠ, MB 

ʆʧʝʨʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ 120 210 135 30 450 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ 350 280 310 70 550 

ɻʠʙʨʠʜʥʳʡ ʩʮʝʥʘʨʠʡ 240 260 220 50 500 

 

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚʳʙʦʨ ʧʦʜʭʦʜʘ ʜʦʣʞʝʥ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʩʧʝʮʠʬʠʢʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʭʘʨʘʢʪʝʨʝ ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʩʝʪʝʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʘʩʠʥʭʨʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʳʧʦʣʥʷʶʱʠʭ ʩʣʦʞʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ, ʧʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 

ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʧʦ ʷʜʨʘʤ ʧʨʦʮʝʩʩʦʨʘ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ, ʥʦ ʠ ʚʦʧʨʦʩʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ. ɸʩʠʥʭʨʦʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʨʝʙʫʶʪ 

ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʛʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ, ʪʦʛʜʘ ʢʘʢ 

ʤʥʦʛʦʧʦʪʦʯʥʳʝ ʨʝʰʝʥʠʷ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʛʣʦʙʘʣʴʥʦʡ 

ʙʣʦʢʠʨʦʚʢʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ (GIL). ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
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ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʪʘʢʠʭ ʢʘʢ multiprocessing ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʙʭʦʜʘ GIL [1]. 
 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ CPU ʠ ʧʘʤʷʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ 

 

ɺ ʦʙʩʫʞʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʛʜʝ 

ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʨʝʘʣʠʟʫʶʪʩʷ ʘʩʠʥʭʨʦʥʥʦ, ʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʦʪʜʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠʣʠ ʧʦʪʦʢʠ. ʊʘʢʦʡ ʛʠʙʨʠʜʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʝʙʣʦʢʠʨʫʶʱʝʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 
 

ʊʘʙʣʠʮʘ 2 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʀ ʅɽɼʆʉʊɸʊʂʀ ʀʉʉʃɽɼʋɽʄʓʍ ʇɸʈɸɼʀɻʄ 
 

ʇʘʨʘʜʠʛʤʘ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ɸʩʠʥʭʨʦʥʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʕʬʬʝʢʪʠʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-

ʚʳʚʦʜʘ; ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ; 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʩʣʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʣʦʛʠʢʠ; ʧʦʚʳʰʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʘʤʷʪʠ 

ʄʥʦʛʦʧʦʪʦʯʥʦʩʪʴ ʇʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ; ʣʫʯʰʘʷ ʟʘʛʨʫʟʢʘ 

CPU 

ʆʛʨʘʥʠʯʝʥʠʝ GIL; ʧʨʦʙʣʝʤʳ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ; ʨʠʩʢ 

ʚʟʘʠʤʦʙʣʦʢʠʨʦʚʦʢ 

ɻʠʙʨʠʜʥʳʡ ʨʝʞʠʤ ɹʘʣʘʥʩ ʤʝʞʜʫ ʚʚʦʜʦʤ-ʚʳʚʦʜʘ ʠ 

ʚʳʯʠʩʣʝʥʠʷʤʠ; ʛʠʙʢʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ; 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʨʘʟʥʳʤ ʟʘʜʘʯʘʤ 

ʉʣʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʜʚʫʭ ʧʦʜʭʦʜʦʚ; 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʣʘʜʢʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ Python ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʠ 

ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʟʳʚʯʠʚʦʩʪʠ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘʧʨʦʩʦʚ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʩʠʥʭʨʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʳʝ ʟʘʜʘʯʠ ʣʫʯʰʝ 
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ʨʝʰʘʪʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʠʣʠ ʤʥʦʛʦ-ʧʨʦʮʝʩʩʥʳʭ ʩʪʨʘʪʝʛʠʡ. ɻʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʦʙʦʠʭ ʤʝʪʦʜʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ Python ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɸʩʠʥʭʨʦʥʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʨʝʘʣʠʟʫʝʤʦʝ ʯʝʨʝʟ asyncio, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʷʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ 

ʩʮʝʥʘʨʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʝʨʘʮʠʷʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʧʦʟʚʦʣʷʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʄʥʦʛʦʧʦʪʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ GIL, ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʜʢʨʝʧʣʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʵʣʝʤʝʥʪʳ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʘʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴʶ ʨʝʰʝʥʠʡ [2]. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʩʠʥʭʨʦʥʥʳʤʠ ʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ 

ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʙʠʙʣʠʦʪʝʢ ʠ ʬʨʝʡʤʚʦʨʢʦʚ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ Python. ɺʳʷʚʣʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠ ʚʳʙʦʨʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʸʤʘʤʠ ʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ [5]. 
 

 
 

ʈʠʩʫʥʦʢ 3. ɻʨʘʬʠʢ ʩʨʘʚʥʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʚ ʘʩʠʥʭʨʦʥʥʦʤ ʠ ʤʥʦʛʦʧʦʪʦʯʥʦʤ 

ʨʝʞʠʤʘʭ 

 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʦʙʣʘʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʠʙʣʠʦʪʝʢ, ʩʧʦʩʦʙʥʳʭ 

ʦʙʦʡʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʜʫʣʝʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʛʨʘʮʠʠ ʘʩʠʥʭʨʦʥʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʩ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʯʪʦ 
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ʧʦʟʚʦʣʠʪ ʝʱʸ ʙʦʣʴʰʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʳʭ 

ʟʘʜʘʯ. ʊʘʢʞʝ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ Apache Spark ʠʣʠ Dask, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩ Python, ʯʪʦ 

ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʚ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 
 

ʊʘʙʣʠʮʘ 3 

ʀʊʆɻʆɺʓɽ ʇʆʂɸɿɸʊɽʃʀ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ ʇʆ ɺʉɽʄ ʊɽʉʊʆɺʓʄ ʉʎɽʅɸʈʀʗʄ 
 

ʇʘʨʘʜʠʛʤʘ ʉʨʝʜʥʝʝ 

ʚʨʝʤʷ, ms 

CPU, 

% 

ʇʘʤʷʪʴ, 

MB 

ʇʨʠʤʝʯʘʥʠʷ 

ɸʩʠʥʭʨʦʥʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

150 35 460 ʃʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʄʥʦʛʦʧʦʪʦʯʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

300 70 540 ʕʬʬʝʢʪʠʚʥʝʝ ʧʨʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯʘʭ 

ɻʠʙʨʠʜʥʳʡ ʨʝʞʠʤ 220 55 500 ɹʘʣʘʥʩ ʤʝʞʜʫ ʘʩʠʥʭʨʦʥʥʦʩʪʴʶ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʴʶ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʜʳʪʦʞʠʚʘʷ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ Python, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʘʩʠʥʭʨʦʥʥʦʛʦ ʠ 

ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʮʝʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʈʝʘʣʠʟʘʮʠʷ ʛʠʙʨʠʜʥʦʛʦ ʤʝʪʦʜʘ, 

ʩʦʯʝʪʘʶʱʝʛʦ ʚ ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʸʤʘʤʠ ʜʘʥʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ 

ʧʘʨʘʜʠʛʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʦʧʠʨʘʪʴʩʷ ʥʘ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʘʜʘʯ, 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʳʨʘʙʦʪʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʥʘ Python. 
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ɸʥʥʦʪʘʮʠʷ. ʉʝʛʦʜʥʷ ʷʟʳʢ Python ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʤʦʱʥʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʥʦʛʠʭ ʧʦʣʝʟʥʳʭ 

ʙʠʙʣʠʦʪʝʢ ʷʟʳʢʘ, ʢʦʪʦʨʳʡ ʢʘʞʜʳʡ ʜʝʥʴ ʦʙʥʦʚʣʷʶʪʩʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʥʘʣʠʟ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ 

ʟʘ 2019ï2023 ʛʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠ ʝʛʦ ʙʠʙʣʠʦʪʝʢ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Python ʜʣʷ ʘʥʘʣʠʟʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʙʨʘʙʦʪʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʷʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʥʘʛʣʷʜʥʦʡ ʬʦʨʤʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʝʥ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ. 

 

Abstract. Today, Python is the most powerful programming language for processing and 

analyzing big data. This is achieved through many useful language libraries, which are updated 

every day with new features. This article discusses the analysis of the demographic state of the 

population of Kyrgyzstan for 2019-2023 using the Python programming language and its libraries 

for processing and visualizing data. Using Python to analyze demographic data allows you to 

effectively process large amounts of information, identify patterns and present the results in a visual 

form. This approach can be useful for government agencies and researchers when planning 

demographic policy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: python, pandas, matplotlib, ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ. 

 

Keywords: python, pandas, matplotlib, data analysis, data processing, data visualization. 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ð ʵʪʦ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɽʛʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ð ʚʳʷʚʣʝʥʠʝ ʟʥʘʯʠʤʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʠʟʚʣʝʯʝʥʠʝ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʝʥʜʝʥʮʠʡ. ʇʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 
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ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ: ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ, ʝʸ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ 

ʦʯʠʩʪʢʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʚʳʚʦʜʦʚ ʚ ʫʜʦʙʥʦʤ ʬʦʨʤʘʪʝ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʦʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʜʨʫʛʠʝ ʘʣʛʦʨʠʪʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ [1]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʷ ʙʠʟʥʝʩ, ʤʝʜʠʮʠʥʫ, ʥʘʫʢʫ ʠ ʪʝʭʥʦʣʦʛʠʠ. Python ʩʪʘʣ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʧʨʦʩʪʦʪʝ, ʛʠʙʢʦʩʪʠ ʠ ʤʦʱʥʦʤʫ ʥʘʙʦʨʫ ʙʠʙʣʠʦʪʝʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʯʠʩʣʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʙʠʙʣʠʦʪʝʢ ʚʭʦʜʠʪ: 

Pandas ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʟʘʛʨʫʞʘʪʴ, ʦʯʠʱʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ.  

NumPy ï ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʘʩʩʠʚʘʤʠ ʠ ʤʘʪʨʠʮʘʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʣʦʞʝʥʠʝ, ʫʤʥʦʞʝʥʠʝ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

Scikit-learn ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ ʘʣʛʦʨʠʪʤʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

Matplotlib ʠ Seaborn ï ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʪʨʦʠʪʴ 

ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʚʠʟʫʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʠʭ ʧʦʤʦʱʴʶ 

ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʣʠʥʝʡʥʳʝ ʛʨʘʬʠʢʠ, ʛʠʩʪʦʛʨʘʤʤʳ, ʜʠʘʛʨʘʤʤʳ ʨʘʩʩʝʷʥʠʷ ʠ ʜʨʫʛʠʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʙʠʙʣʠʦʪʝʢ Python, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʠ ʧʦʢʘʞʝʤ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, 

ʢʘʢ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪ ɹ ʷʟʳʢʘ Python ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʂʳʨʛʳʟʩʪʘʥʘ. ɼʣʷ ʵʪʦʡ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ: 

1. ʉʦʙʨʘʪʴ ʜʘʥʥʳʝ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

2. ʏʪʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʬʦʨʤʘʪʫ. 

3. ʏʪʦʙʳ ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʧʘʤʷʪʴ, ʠʟʚʣʝʢʠʪʝ ʯʘʩʪʴ ʜʘʥʥʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, ʩʦʟʜʘʚ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çʢʘʜʨ ʜʘʥʥʳʭè. 

4. ɺʳʙʨʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʝ ʩʪʦʣʙʮʳ, ʚʢʣʶʯʘʷ ʥʘʟʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ 

ʟʥʘʯʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ. 

5. ʉʛʨʫʧʧʠʨʫʡʪʝ ʦʙʲʝʢʪʳ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʠʩʧʦʣʴʟʫʡʪʝ ʧʨʘʚʠʣʘ 

ʦʙʨʘʙʦʪʢʠ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. 

6. ʉʨʘʚʥʠʪʝ ʜʘʥʥʳʝ ʧʦ ʩʪʦʣʙʮʘʤ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

7. ɺʳʙʝʨʠʪʝ ʦʧʪʠʤʘʣʴʥʳʡ ʪʠʧ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʝʣʠ ʘʥʘʣʠʟʘ. 

8. ʉʦʟʜʘʡʪʝ ʚʳʙʨʘʥʥʳʡ ʛʨʘʬʠʢ ʠʣʠ ʜʠʘʛʨʘʤʤʫ ʥʘ ʦʩʥʦʚʝ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʦʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɺ ʦʩʥʦʚʥʦʤ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʩʘʡʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ (opendata), ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ [2]. 

ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʝ Excel ʚ ʬʦʨʤʘʪʝ CSV (ʈʠʩʫʥʦʢ 

1). 
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ʈʠʩʫʥʦʢ 1. ʌʘʡʣ ʜʘʥʥʳʭ ñgrow_of_people.csvò 

 

Python ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʰʠʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʥʘʯʠʥʘʷ ʩ ʠʭ 

ʟʘʛʨʫʟʢʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʠʤʧʦʨʪ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʚ Python ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʙʠʙʣʠʦʪʝʢ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʟʘʛʨʫʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʤʥʦʞʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ CSV- 

ʠ Excel-ʬʘʡʣʳ, ʙʘʟʳ ʜʘʥʥʳʭ SQL, ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠ ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ Pandas. 

ʉ ʝʸ ʧʦʤʦʱʴʶ ʙʳʣʠ ʟʘʛʨʫʞʝʥʳ ʜʘʥʥʳʝ ʠʟ CSV-ʬʘʡʣʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʜʘʪʘʬʨʝʡʤʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʨʠʨʦʩʪʝ ʥʘʩʝʣʝʥʠʷ ʟʘ 2019ï2023 ʛʦʜʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ (ʚʢʣʶʯʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʣʫ), ʜʘʥʥʳʭ ʦ 

ʚʥʝʰʥʝʡ ʤʠʛʨʘʮʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʙʳʚʰʠʭ ʠ ʚʳʙʳʚʰʠʭ), ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʞʜʘʝʤʦʩʪʠ 

ʠ ʩʤʝʨʪʥʦʩʪʠ [3]. 

import pandas as pd 

if __name__ == '__main__': 

    data = pd.read_csv('grow_of_people.csv') 

    print(data.head(10)) 

    data_2019 = data[['oblast', '2019 ʛ.']] 

    data_2020 = data[['oblast', '2020 ʛ.']] 

    data_2021 = data[['oblast', '2021 ʛ.']] 

    data_2022 = data[['oblast', '2022 ʛ.']] 

   data_2023 = data[['oblast', '2023 ʛ.']] 

plt.plot(oblast,data_19) 

 plt.plot(oblast, data_19, label="2019", color="blue", linestyle="-", marker="o") 

 plt.plot(oblast, data_20, label="2020", color="red", linestyle="--", marker="s") 

 plt.plot(oblast, data_21, label="2021", color="green", linestyle="--", marker="o") 

 plt.plot(oblast, data_22, label="2022", color="yellow", linestyle="--", marker="s") 

 plt.plot(oblast, data_23, label="2023", color="black", linestyle="-", marker="o") 

 plt.legend(loc="upper left", bbox_to_anchor=(1, 1)) 

 plt.grid(True) 

 plt.show() 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢ Pandas ʠ Matplotlib ʚ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ ʟʘ 2019ï2023 ʛʦʜʳ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʂʳʨʛʳʟʩʪʘʥ ʦʩʪʘʝʪʩʷ ʥʘʠʤʝʥʝʝ 

ʥʘʩʝʣʝʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʤʠʛʨʘʮʠʦʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ (ʈʠʩʫʥʦʢ 3) [4]. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʛʨʘʞʜʘʥ, ʚʦʟʚʨʘʱʘʶʱʠʭʩʷ ʚ ʩʪʨʘʥʫ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ 

(ʈʠʩʫʥʦʢ 4). 

 
 
ʈʠʩʫʥʦʢ 2. ʉʚʝʜʝʥʠʷ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʨʠʨʦʩʪʝ ʥʘʩʝʣʝʥʠʷ ʟʘ 2019ï2023 ʛʦʜʳ 

 

data = pd.read_csv('migration.csv') 

data_obl=data[['country']] 

data_2019 = data[['country','2019 ʛ.']] 

data_2020 = data[['country', '2020 ʛ.']] 

data_2021 = data[['country', '2021 ʛ.']] 

data_2022 = data[['country', '2022 ʛ.']] 

data_2023 = data[['country', '2023 ʛ.']] 

 

 
 

ʈʠʩʫʥʦʢ 3. ʏʠʩʣʦ ʚʳʙʳʚʰʠʭ ʠʟ  ʩʪʨʘʥʳ ʟʘ 2019-2023 ʛʛ. 
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ʈʠʩʫʥʦʢ 4. ʏʠʩʣʦ ʧʨʠʙʳʚʰʠʭ ʚ ʂʳʨʛʳʟʩʪʘʥ ʟʘ 2019-2023 ʛʛ. 

 

ʇʦʣʫʯʝʥʥʳʡ ʛʨʘʬʠʢ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʣʶʜʷʭ, 

ʧʨʠʙʳʚʰʠʭ ʚ ʩʪʨʘʥʫ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ɹʠʙʣʠʦʪʝʢʘ Matplotlib ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʚʥʝʰʥʝʛʦ 

ʚʠʜʘ ʛʨʘʬʠʢʦʚ, ʧʦʟʚʦʣʷʷ ʠʟʤʝʥʷʪʴ ʩʪʠʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʮʚʝʪʦʚʳʝ ʩʭʝʤʳ, ʰʨʠʬʪʳ ʠ 

ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʪʘʙʣʠʯʥʦʤ ʬʦʨʤʘʪʝ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʠʭ ʜʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʠ ʦʙʲʝʜʠʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ [5]. 

ɸʢʪʠʚʥʦʝ ʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʭʘʦʪʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʩʠʩʪʝʤʳ Python ʦʙʲʷʩʥʷʝʪʩʷ 

ʝʛʦ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʠ ʩʚʦʙʦʜʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. ʕʪʦʪ ʬʘʢʪʦʨ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ, ʪʘʢ ʠ ʵʥʪʫʟʠʘʩʪʳ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʝʛʦ ʨʘʟʚʠʪʠʝ, 

ʨʘʩʰʠʨʷʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʷʟʳʢʘ ʠ ʝʛʦ ʙʠʙʣʠʦʪʝʢ [6]. 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʦʟʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ð ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ Pandas, ʧʦʜʯʝʨʢʥʫʪʴ ʫʜʦʙʩʪʚʦ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʘʛʣʷʜʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠ ʙʠʙʣʠʦʪʝʢ Pandas ʠ Matplotlib ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ: 

ɺʝʩʴ ʧʨʦʮʝʩʩ ð ʦʪ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʜʦ ʠʭ ʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ð ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʦʜʜʝʨʞʢʘ ʨʘʙʦʪʳ ʩ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ. 

ɻʠʙʢʦʩʪʴ ʚ ʚʳʙʦʨʝ ʥʫʞʥʳʭ ʜʘʥʥʳʭ ʠʟ ʦʙʱʝʛʦ ʤʘʩʩʠʚʘ, ʯʪʦ ʫʧʨʦʱʘʝʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʨʪʠʨʦʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʣʶʙʳʤ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʋʜʦʙʥʦʝ ʠ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʜʠʘʛʨʘʤʤ ʠʣʠ 

ʪʘʙʣʠʮ. 

ʆʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʚʪʦʨʳ 

ʧʣʘʥʠʨʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 
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ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʪʦʢʘʤʠ ʚʦʟʜʫʭʘ ʚ ʘʪʤʦʩʬʝʨʝ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʦʪʨʝʙʫʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʜʦʩʪʫʧʥʳʭ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʝʪʝʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (ɹʉ). ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʜʝʞʥʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ɹʉ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. ɺ 

ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ɼʘʶʪʩʷ ʢʨʘʪʢʠʝ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʧʦʪʝʨʴ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʠʛʥʘʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʩʝʪʷʭ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʩʚʷʟʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʞʜʫ ʩʪʘʮʠʦʥʘʨʥʦʡ ɹʉ ʠ ʧʦʜʚʠʞʥʳʤ ʘʙʦʥʝʥʪʩʢʠʤ ʪʝʨʤʠʥʘʣʦʤ, ʧʨʠ ʵʪʦʤ 

ʧʘʨʘʤʝʪʨʳ ʣʠʥʠʠ ʩʚʷʟʠ ʠʟʤʝʥʷʶʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚ 

ʠʟʫʯʘʝʤʦʡ ʤʝʩʪʥʦʩʪʠ ʧʦʣʴʟʫʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʝʪ ʦʩʥʦʚʥʳʭ ʧʦʪʝʨʴ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʠʛʥʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʀʟ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʆʢʘʤʫʨʳ ʧʦ ʧʨʝʜʩʢʘʟʘʥʠʶ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʚ 

ʧʨʝʜʝʣʘʭ ʩʦʪʳ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. ʉ ʫʯʝʪʦʤ ʚʩʝʭ 

ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʤʦʜʝʣʝʡ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ 

ʨʝʣʴʝʬʘ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ. 

 

Abstract. When planning cellular networks, an important task is the optimal placement of base 

stations (BS). It is necessary to ensure the reliable interaction of BSs and technical equipment 

operating in the given area. This article analyzes existing methods for solving the problem of 

optimal base station placement. Brief descriptions of models and calculation methods for basic 

signal propagation losses under various conditions are provided. In mobile communication 

networks, communication occurs between a stationary BS and a mobile subscriber terminal, with 

the parameters of the communication line changing over time. Therefore, statistical methods are 
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used to describe signal behavior in the studied area. Several mathematical models and methods 

allow for the calculation of basic signal propagation losses, particularly in mountainous terrain. 

Among empirical models, the Okumura model is the most widely used for predicting signal levels 

within a cell, as it is based on experimental results. Considering the advantages and disadvantages 

of the models reviewed in the article, a conclusion is drawn on the feasibility of using empirical 

models with correction factors for mountainous terrain. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ, ʤʦʙʠʣʴʥʘʷ ʩʪʘʥʮʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ. 

 

Keywords: base station, mobile station, modeling, optimization. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʡ ʨʦʩʪ ʨʘʟʚʠʪʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʷʚʠʣʠʩʴ ʫʩʧʝʰʥʳʤʠ 

ʧʦ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʚʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ 

ʩʯʠʪʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʠ ʦʙʣʘʜʘʶʱʠʤʠ ʙʦʣʴʰʝʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ: ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʦʚʦʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʯʝʪʳ; ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ ʤʝʪʦʜʠʢ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʟʦʥ ʧʦʢʨʳʪʠʷ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʜʣʷ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ. 

ɺʳʙʦʨ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʧʧʘʨʘʪʫʨʳ ʚ ʩʠʩʪʝʤʘʭ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ 

ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʚʝʨʝʥʥʳʡ ʧʨʠʝʤ ʚ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ɹʉ. ɺ ʪʦʯʢʘʭ ʧʨʠʝʤʘ ʥʘ ʛʨʘʥʠʮʝ 

ʩʦʪʳ ʫʨʦʚʥʠ ʩʠʛʥʘʣʘ ʨʘʟʣʠʯʥʳ ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʜʠʥʘʢʦʚʦʛʦ ʚʣʠʷʥʠʷ ʟʘʩʪʨʦʡʢʠ ʠ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ. ɼʣʷ ʨʘʩʯʝʪʘ ʚʣʠʷʥʠʷ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ: 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ. ʀʩʧʦʣʴʟʫʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ, ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʤʥʦʞʠʪʝʣʴ ʦʩʣʘʙʣʝʥʠʷ ʪʨʘʩʩʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʦʬʠʣʶ ʧʨʦʣʝʪʘ. ʊʘʢʦʡ 

ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʜʣʷ ʣʠʥʠʡ ʩʚʷʟʠ ʧʦ ʩʭʝʤʝ çʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝè, ʥʘʧʨʠʤʝʨ ʚ ʨʘʜʠʦʨʝʣʝʡʥʳʭ 

ʣʠʥʠʷʭ, ʛʜʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥ ʥʝ ʤʝʥʷʝʪʩʷ. ɺ ʩʠʩʪʝʤʘʭ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʨʘʤʝʪʨʳ ʨʝʣʴʝʬʘ 

(ʚʳʩʦʪʘ ʧʨʝʧʷʪʩʪʚʠʡ, ʠʭ ʬʦʨʤʘ, ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʥʘʢʣʦʥ ʤʝʩʪʥʦʩʪʠ ʠ ʧʨ.) ʩʯʠʪʘʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ [1]. 

ʏʘʩʪʴ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʯʘʩʪʴ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 

ʅʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʤʦʜʝʣʴ ʆʢʘʤʫʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʠʚʳʭ ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ. ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʜʘʥʥʳʭ 

ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʠʣʳ ʩʠʛʥʘʣʘ ʩ ʧʦʤʦʱʴʶ ʪʨʘʩʩʠʨʦʚʢʠ ʣʫʯʝʡ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 

(BS) ʢ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʠ (MS). ʅʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʤʦʜʝʣʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʨʠʤʝʥʠʤʳ ʪʦʣʴʢʦ ʜʣʷ ʨʘʩʯʸʪʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʯʠʩʣʝʥʠʡ ʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʸʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ.  

ʆʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʧʨʝʜʩʢʘʟʘʥʠʷ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ 

ʆʙʱʝʡ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʟʦʥ ʧʦʢʨʳʪʠʷ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʩʠʛʥʘʣʘ ʋʂɺ 

ʜʠʘʧʘʟʦʥʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʟʦʥʳ ʧʦʢʨʳʪʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

(ɹʉ).  ʋʩʣʦʚʥʦ ʠʭ ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ [2-4]. ʈʘʩʩʤʦʪʨʠʤ ʠʭ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ.  
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ʄʦʜʝʣʴ ʆʢʘʤʫʨʳ ʧʦ ʧʨʝʜʩʢʘʟʘʥʠʶ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʩʦʪʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʚʳʩʦʪʘ ʧʦʜʚʝʩʘ 

ʘʥʪʝʥʥʳ ɹʉ ʥʘʜ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʢʚʘʟʠʛʣʘʜʢʦʡ ʤʝʩʪʥʦʩʪʠ (ʪʨʘʩʩʳ) 200ʤ, ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ 

ʄʉ 3ʤ, ʨʘʩʩʪʦʷʥʠʝ r ʤʝʞʜʫ ɹʉ ʠ ʄʉ (1...100) ʢʤ (ʜʣʠʥʥʳʝ ʪʨʘʩʩʳ), ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 

((100...3000) ʄɻʮ. ʄʝʩʪʥʦʩʪʴ, ʥʘ ʢʦʪʦʨʦʡ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʥʝʨʦʚʥʦʩʪʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 20ʤ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʤʦʜʝʣʠ ʆʢʘʤʫʨʳ ʢʘʢ çʢʚʘʟʠʛʣʘʜʢʘʷè [1]. 

ɼʣʷ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʚʘʟʠʛʣʘʜʢʦʡ, ʤʦʜʝʣʴ ʆʢʘʤʫʨʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʚʝʜʝʥʠʝ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ (1): 
 

 (1) 
 

ʛʜʝ  ð ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʠʣʠ ʦʪʢʨʳʪʦʡ ʪʨʘʩʩʳ; 

 ð ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʪʨʘʩʩʳ ʩ ʥʘʢʣʦʥʦʤ; 

 ð ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʪʨʘʩʩʳ ʟʝʤʣʷ-ʚʦʜʘ; 

 ð ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʭʦʣʤʠʩʪʦʡ (ʛʦʨʥʦʡ) ʤʝʩʪʥʦʩʪʠ. 

ɺ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʛʦʨʦʜʝ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʤʝʥʴʰʝ ʩʪʨʦʝʥʠʡ ʠ ʦʥʠ ʥʠʞʝ ʧʦ ʚʳʩʦʪʝ. ɽʱʝ ʤʝʥʴʰʝ ʧʦʪʝʨʠ ʥʘ ʦʪʢʨʳʪʦʡ 

ʤʝʩʪʥʦʩʪʠ. ʕʪʠ ʧʦʪʝʨʠ ʫʤʝʥʴʰʘʶʪʩʷ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʠʟ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 1. 
 

 
 

ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʠ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪ ʯʘʩʪʦʪʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʨʘʩʩ 

 

ʇʨʠ ʨʘʩʯʝʪʝ ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ, ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʝʛʦ ʥʘʜ ʭʦʣʤʠʩʪʦʡ (ʛʦʨʥʦʡ) 

ʤʝʩʪʥʦʩʪʴʶ, ʚʝʣʠʯʠʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʚʘʟʠʛʣʘʜʢʦʡ 

ʤʝʩʪʥʦʩʪʴʶ) ʟʘʚʠʩʠʪ ʦʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʥʝʨʦʚʥʦʩʪʝʡ  
 

 (2) 
 

ʛʜʝ h (10%), h (90%) ð ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ ʤʝʩʪʥʦʩʪʠ ʥʘ ʪʨʘʩʩʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 10 

ʢʤ, ʩʦʩʪʘʚʣʷʶʱʠʝ 10% ʠ 90% ʪʦʯʝʢ ʧʨʦʬʠʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 2. ʆʮʝʥʢʘ ʭʦʣʤʠʩʪʦʡ (ʛʦʨʥʦʡ) ʧʦʚʝʨʭʥʦʩʪʠ 
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ʄʦʜʝʣʴ ʆʢʘʤʫʨʘ-ʍʘʪʘ. ʗʧʦʥʩʢʠʤ ʠʥʞʝʥʝʨʦʤ ʆʢʘʤʫʨʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ ʚ ʛ. ʊʦʢʠʦ ʠ ʧʦʩʪʨʦʝʥʦ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʠʚʳʭ. ʅʘ ʙʘʟʝ ʵʪʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʚ 1980 ʛ. ʷʧʦʥʩʢʠʡ ʫʯʝʥʳʡ ʍʘʪʘ, ʚʳʚʝʣ ʥʝʩʢʦʣʴʢʦ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʬʦʨʤʫʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʜʝʣʴ ʆʢʘʤʫʨʘ-ʍʘʪʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ 

ʧʦʧʫʣʷʨʥʦʡ ʠ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʙʣʘʩʪʝʡ [5]. 

ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʆʢʘʤʫʨʳ-ʍʘʪʘ. 

ʄʦʜʝʣʴ ʆʢʘʤʫʨʳ-ʍʘʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʝʜʠʘʥʥʳʭ ʧʦʪʝʨʴ 

ʥʘ ʪʨʘʩʩʘʭ ʥʘʟʝʤʥʦʡ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ: ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ  

f=100é..3000 ʄʛʮ; ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ R=1é.300 ʢʤ; ʚʳʩʦʪʘ ʧʦʜʚʝʩʘ ʘʥʪʝʥʥ BTS : 30-200 ʤ; 

ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ MS ʩ: 1-10 ʤ. 

ʄʦʜʝʣʴ ʃʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ʇʝʨʚʘʷ ʯʘʩʪʴ (ʨʝʛʠʦʥ-ʨʝʛʠʦʥ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʨʴ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʝʟ 

ʧʨʠʥʷʪʠʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: 
 

 (3) 
 

ʛʜʝ ʈ0 ð ʤʦʱʥʦʩʪʴ ʧʨʠʸʤʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʢʤ ʦʪ ɹʉ, ʜɹ; ʫ ð ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʝʨʴ, ʜɹ/ʜʝʢ; ð ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʯʘʩʪʦʪʳ ʠ 

ʚʳʩʦʪʳ ʘʥʪʝʥʥ. 

ɺʪʦʨʘʷ ʯʘʩʪʴ (ʪʦʯʢʘ-ʪʦʯʢʘ) ʠʩʧʦʣʴʟʫʝʪ ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ, ʟʘ ʦʩʥʦʚʫ 

ʠ ʧʦʣʫʯʘʝʪ ʙʦʣʝʝ ʪʦʯʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ. ɺʪʦʨʘʷ ʯʘʩʪʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʘʥʥʳʭ ʧʨʦʬʠʣʷ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʫʯʠʪʳʚʘʝʪ ʫʩʣʦʚʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʠʣʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ. ɽʩʣʠ ʧʨʷʤʘʷ 

ʚʠʜʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʠʸʤʥʠʢʦʤ ʠ ʧʝʨʝʜʘʪʯʠʢʦʤ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʫʯʠʪʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ 

ʦʪʨʘʞʸʥʥʳʭ ʚʦʣʥ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ, ʪʦ ʤʦʜʝʣʠʨʫʝʪʩʷ 

ʜʠʬʨʘʢʮʠʷ ʨʘʜʠʦʚʦʣʥ ʥʘ ʧʨʝʧʷʪʩʪʚʠʷʭ ʥʘ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʧʦʪʝʨʠ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʠʛʥʘʣʘ, ʤʝʞʜʫ BTS ʠ MS, ʩʠʣʴʥʦ 

ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ ʩʨʝʜʝ ʩʠʛʥʘʣ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʜʦʙʘʚʦʯʥʳʭ ʧʦʪʝʨʴ (ʊʘʙʣʠʮʘ 1) ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʨʝʜ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʪʘʢ ʢʘʢ ʧʦʪʝʨʠ 

ʩʠʛʥʘʣʘ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʯʘʩʪʦʪʳ ʩʠʛʥʘʣʘ [6]  
 

ʊʘʙʣʠʮʘ 1 

ɿɸɺʀʉʀʄʆʉʊʔ ʇʆʊɽʈʔ ʆʊ ʊʀʇɸ ʄɽʉʊʅʆʉʊʀ 
 

ʊʠʧ ʨʘʡʦʥʘ ʇʦʪʝʨʠ, dB  

(ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 900 ʄɻʮ) 

ʇʦʪʝʨʠ, dB  

(ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 1800/1900 ʄɻʮ) 

ɻʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ 22.6 25.1-28.1 

ʇʨʠʛʦʨʦʜ 17.6 20.1-23.1 

ʃʝʩ 11.6 16.9 

ɺʦʜʦʸʤʳ 0.1 2.9 

ɹʦʣʦʪʦ 12.6 13.8 

ɼʝʨʝʚʥʷ 12.6 15.2 
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ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʧʨʠ ʨʘʩʯʸʪʘʭ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʪʨʘʩʩʝ ʤʝʞʜʫ 

ʧʝʨʝʜʘʶʱʠʤ ʠ ʧʨʠʸʤʥʳʤ ʧʫʥʢʪʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʬʦʨʤʫʣʘ ɺʚʝʜʝʥʩʢʦʛʦ [5] 
 

 , ʤɺ/ʤ, 
(4) 

 

ʛʜʝ r ð ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʸʤʥʦʡ ʘʥʪʝʥʥʘʤʠ, ʢʤ.;  ð ʚʳʩʦʪʘ 

ʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʳ, ʤ.; ð ʚʳʩʦʪʘ ʧʨʠʸʤʥʦʡ ʘʥʪʝʥʥʳ, ʤ.;  ð ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ, 

ʢɺʪ.;  ð ʜʣʠʥʘ ʚʦʣʥʳ, ʤ.;  ð ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʧʦʣʷ; ð 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʳ.  

ʌʦʨʤʫʣʘ ɺʚʝʜʝʥʩʢʦʛʦ ʠʤʝʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʯʸʪʦʚ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ 

ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʚʝʩʴʤʘ ʥʘʛʣʷʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ, ʜʣʠʥʥʳ ʚʦʣʥʳ ʠ ʚʳʩʦʪʳ ʘʥʪʝʥʥ. 
 

ʊʘʙʣʠʮʘ 2 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʈɸʉʉʄʆʊʈɽʅʅʓʍ ʄɽʊʆɼʆɺ 
 

ʄʦʜʝʣʠ ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ  

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʟʦʥʳ 

ʧʦʢʨʳʪʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ  

ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ- ʦʯʝʥʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʘʣʴʥʦʡ ʬʦʨʤʝ ʨʝʣʴʝʬʘ 

ʠ ʦʙʲʝʢʪʘʭ ʤʝʩʪʥʦʩʪʠ  

  ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʩʯʝʪʘʭ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʠ 

ʧʦʵʪʦʤʫ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʢ ʨʝʣʴʝʬʫ 

ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʠʚʝʜʝʪ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʰʠʙʢʘʤ 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ 

ʉ ʫʯʝʪʦʤ ʧʣʶʩʦʚ ʠ ʤʠʥʫʩʦʚ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ  

ʕʤʧʠʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʆʢʘʤʫʨʘ-ʍʘʪʘ 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʤʝʪʦʜʳ 

ʧʦʟʚʦʣʷʶʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ 

ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʨʝʣʴʝʬʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ 

ʯʘʩʪʦʪ, ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʨʘʜʠʦʚʦʣʥʳ ʦʙʣʘʜʘʶʪ ʤʘʣʦʡ 

ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʊʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʜʘʝʪ 

ʧʨʠʝʤʣʝʤʳʝ (ʥʝ ʪʦʯʥʳʝ) ʨʝʟʫʣʴʪʘʪʳ 

ʪʦʣʴʢʦ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʃʠ 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ 

ʅʝʦʙʭʦʜʠʤʳ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʨʘʜʠʦʚʦʣʥʳ ʦʙʣʘʜʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʠ 

ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ 

ʕʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʜʣʷ ʛʦʨʥʦʛʦ 

ʨʝʣʴʝʬʘ. 
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ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʨʘʙʦʪʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʊʘʙʣʠʮʘ 2). ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʵʧʦʭʠ ʤʦʙʠʣʴʥʦʡ ʩʦʪʦʚʦʡ 

ʩʚʷʟʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʜʠʦʧʦʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʦʜʦʣʞʘʶʪ ʜʦʧʦʣʥʷʪʴʩʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʉ ʫʯʝʪʦʤ ʚʩʝʭ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʨʝʣʴʝʬʘ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ GSM ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʩʣʦʞʥʦʩʪʠ. ɺʩʝ ʦʪʨʘʙʦʪʘʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ (ʠʭ ʙʦʣʝʝ 

ʜʝʩʷʪʢʘ) ʩʚʝʜʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʯʝʥʴ ʫʜʦʙʥʦʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 

ʜʘʶʱʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʜʘʯʘ ʦ ʨʘʜʠʦʧʦʢʨʳʪʠʠ ʨʝʰʝʥʘ.  

ʉʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʜʘʝʪ ʧʨʠʝʤʣʝʤʳʝ (ʥʝ ʪʦʯʥʳʝ) ʨʝʟʫʣʴʪʘʪʳ ʪʦʣʴʢʦ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʟʘʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʥʘʭʦʞʜʝʥʠʝ 

ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʳʭ ʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʜʠʦʧʦʢʨʳʪʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʥʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʛʦʨʥʦʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʄʝʪʦʜ ʘʩʩʦʮʠʘʮʠʠ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʚ ʦʙʣʘʩʪʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. ʀʟʫʯʘʶʪʩʷ ʤʝʪʦʜʳ ʘʩʩʦʮʠʘʮʠʠ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʦʚ. ʇʦ ʢʘʞʜʦʤʫ ʤʝʪʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʦʚʳʝ ʤʦʜʝʣʠ ʢʦʩʪʶʤʦʚ. 

 

Abstract. The association method is a widely used technique in the field of artistic creativity. 

Explores the methods of association and their application in costume design. For each method, the 

research results are presented, showing and describing new costume models. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʩʦʮʠʘʮʠʷ, ʤʝʪʦʜ, ʧʨʠʝʤ, ʢʦʩʪʶʤ, ʤʦʜʝʣʴ, ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʙʨʘʟ, ʩʠʣʫʵʪ, ʛʠʧʝʨʙʦʣʘ, ʦʨʥʘʤʝʥʪ, ʩʪʠʣʴ, ʵʤʧʘʪʠʷ, ʘʥʘʣʦʛʠʷ, ʥʝʦʣʦʛʠʷ, ʤʦʜʘ, ʙʠʦʥʠʢʘ. 
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silhouette, hyperbole, ornament, style, empathy, analogy, neology, fashion, bionics. 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʜʠʟʘʡʥʝʨʳ-ʤʦʜʝʣʴʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

[1, 2]. ʂʘʞʜʳʡ ʜʠʟʘʡʥʝʨ ʚʳʙʠʨʘʝʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʝʪʦʜ ʧʨʠ ʨʘʟʨʘʙʘʪʳʚʘʥʠʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʛʦ ʫʨʦʚʥʷ ʪʚʦʨʯʝʩʪʚʘ, ʦʧʳʪʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ. ɼʣʷ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ-ʤʦʜʝʣʴʝʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʘʯʠʥʘʶʱʠʭ ʨʘʙʦʪʫ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʙʦʨ ʤʝʪʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʦʥʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʦʩʚʦʠʣʠ ʢʘʞʜʳʡ ʤʝʪʦʜ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʜʝʚʫʰʝʢ ʠ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʭʦʪʷʪ ʢʘʞʜʳʡ ʥʦʚʳʡ ʩʝʟʦʥ ʛʦʜʘ ʥʘʜʝʚʘʪʴ 

ʥʦʚʫʶ, ʦʩʦʙʝʥʥʫʶ, ʥʠ ʥʘ ʯʴʶ ʥʝʧʦʭʦʞʫʶ ʤʦʜʝʣʴ ʦʜʝʞʜʳ. ʅʝʚʦʟʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ ʩʢʦʣʴʢʦ 

ʧʦʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʝʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʞʜʫʶ ʠʟ ʜʝʚʫʰʝʢ ʥʦʚʦʡ ʤʦʜʝʣʴʶ 

ʢʦʩʪʶʤʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʜʠʟʘʡʥʝʨʦʚ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 11. ˉ5 2025 

https://doi.org/10.33619/2414-2948/114 

 

                  ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 153 

ʦʜʝʞʜʳ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠ ʦʙʫʯʘʪʴ ʠʭ ʵʪʦʤʫ [5]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʟʥʘʢʦʤʠʪʴ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ-ʤʦʜʝʣʴʝʨʦʚ, ʪʦʣʴʢʦ 

ʥʘʯʠʥʘʶʱʠʭ ʨʘʙʦʪʫ, ʩ ʤʝʪʦʜʘʤʠ ʠ ʧʨʠʝʤʘʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ 

ʧʨʠʝʤʦʚ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʛʣʫʙʦʢʦ ʦʙʫʯʠʪʴ ʝʤʫ 

ʤʦʣʦʜʝʞʴ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʟʣʠʯʥʳʝ ʧʨʝʜʤʝʪʳ ʚ ʧʨʠʨʦʜʝ, ʬʘʫʥʘ, ʬʣʦʨʘ, ʷʚʣʝʥʠʷ; ʥʦʚʦʩʪʠ ʚ ʥʘʫʢʝ, ʪʝʭʥʠʢʝ ʠ 

ʪʝʭʥʦʣʦʛʠʷʭ; ʤʦʜʝʣʠ ʠ ʢʦʣʣʝʢʮʠʠ ʠʟʚʝʩʪʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʜʦʤʦʚ ʤʦʜʳ, ʟʥʘʤʝʥʠʪʳʭ 

ʤʠʨʦʚʳʭ ʜʠʟʘʡʥʝʨʦʚ; ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʘʣʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠʣʠ ʧʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂ ʚʳʙʨʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ ʵʤʧʠʨʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʢ ʥʘʡʜʝʥʥʳʤ ʠʜʝʷʤ ʨʘʟʨʘʙʦʪʘʥʳ ʵʩʢʠʟʳ ʤʦʜʝʣʝʡ. ʂ ʢʘʞʜʦʤʫ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʵʩʢʠʟʫ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʘʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ, 

ʦʙʦʙʱʝʥʠʝ, ʜʝʜʫʢʮʠʷ, ʣʦʛʠʢʘ, ʘ ʢ ʢʦʩʪʶʤʫ ʚʳʙʨʘʥʳ ʤʦʜʝʣʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʢʘʟʘʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʦʚ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʘ. ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʦʜʝʣʠ ʢʦʩʪʶʤʘ ʜʣʷ ʜʝʚʫʰʝʢ ʠ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ, ʜʣʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʠʜʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 

ʚʜʦʭʥʦʚʝʥʠʷ ʠ ʵʤʦʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ, ʠ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʧʨʦʰʣʳʝ ʚʝʢʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʤʦʣʦʜʝʞʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʣʷ ʥʝʛʦ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ. ʀʟʚʝʩʪʥʳʝ ʠ 

ʦʧʳʪʥʳʝ ʜʠʟʘʡʥʝʨʳ ʧʨʠʤʝʥʷʶʪ ʵʪʦʪ ʤʝʪʦʜ ʩ ʙʦʣʴʰʠʤ ʪʚʦʨʯʝʩʪʚʦʤ. ɺ ʠʭ ʤʦʜʝʣʷʭ 

ʪʚʦʨʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ ʥʠʢʦʛʜʘ ʦʪʢʨʳʪʦ ʥʝ ʧʦʢʘʟʳʚʘʝʪʩʷ, ʥʦ ʦʥ ʚʠʜʠʪʩʷ ʟʘʢʨʳʪʳʤʠ ʛʣʘʟʘʤʠ, 

ʩʣʳʰʠʪʩʷ ʤʫʟʳʢʦʡ ʚ ʫʰʘʭ, ʙʣʘʛʦʫʭʘʝʪ ʘʨʦʤʘʪʘʤʠ. ʇʦʵʪʦʤʫ, ʜʣʷ ʤʦʣʦʜʝʞʠ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ. ɽʱʝ ʦʜʥʠʤʠ ʠʟ 

ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʧʨʦʰʣʦʤ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʠʟʚʝʩʪʥʳʭ 

ʜʠʟʘʡʥʝʨʦʚ-ʤʦʜʝʣʴʝʨʦʚ ʠ ɼʦʤʦʚ ʤʦʜʳ. ɿʥʘʤʝʥʠʪʳʝ ʜʠʟʘʡʥʝʨʳ-ʤʦʜʝʣʴʝʨʳ, ʨʘʙʦʪʘʷ ʚʤʝʩʪʝ ʩ 

ʩʚʦʠʤʠ ʫʯʝʥʠʢʘʤʠ, ʦʙʫʯʘʶʪ ʠʭ ʩʚʦʠʤ ʜʠʟʘʡʥʝʨʩʢʠʤ ʧʨʠʝʤʘʤ ʠ ʤʘʩʪʝʨʩʪʚʫ. ʅʫ, ʘ ʚ 

ʠʟʚʝʩʪʥʳʭ ɼʦʤʘʭ ʤʦʜʳ ʦʪʦʙʨʘʥʥʳʤ ʪʘʣʘʥʪʣʠʚʳʤ ʤʦʣʦʜʳʤ ʣʶʜʷʤ ʧʨʝʧʦʜʘʚʘʣʠ ʧʨʘʚʠʣʘ 

ʜʠʟʘʡʥʘ. ʇʦʵʪʦʤʫ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʟʚʝʩʪʥʳʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʠ ɼʦʤʘʤʠ ʤʦʜʳ ʣʠʯʥʳʝ ʤʝʪʦʜʳ, 

ʧʝʨʝʜʘʚʘʷʩʴ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ, ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʩʝʛʦʜʥʷʰʥʠʭ ʜʥʝʡ. ɺʦʟʤʦʞʥʦ, 

ʞʝʣʘʥʠʝ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ-ʤʦʜʝʣʴʝʨʦʚ ʙʳʪʴ ʧʦʭʦʞʠʤʠ ʥʘ ʟʥʘʤʝʥʠʪʳʭ ʜʠʟʘʡʥʝʨʦʚ (ʂʦʢʦ 

ʐʘʥʝʣʴ, ʂʨʠʩʪʠʘʥ ɼʠʦʨ ʠ ʜʨ.) ʩʧʦʩʦʙʩʪʚʫʝʪ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʨʝʜʠ 

ʤʦʣʦʜʝʞʠ [6, 7].  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʠʜʦʚ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [3, 4].  

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʵʪʠʭ ʤʝʪʦʜʦʚ ï ʤʝʪʦʜ ʘʩʩʦʮʠʘʮʠʠ ʠ 

ʧʦʢʘʟʘʥʘ ʦʙʰʠʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ ʜʣʷ ʧʦʠʩʢʘ ʠʜʝʡ. ʇʨʠʝʤʦʤ ʤʝʪʦʜʘ 

ʘʩʩʦʮʠʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʦʪʢʨʳʪʠʡ ʚ ʥʘʫʢʝ, ʪʝʭʥʠʢʝ, ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʤʘʪʝʨʠʘʣʘʭ ʜʣʷ 

ʧʦʠʩʢʘ ʠʜʝʡ ʠʣʠ ʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ 

ʧʨʠʝʤʘ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʙʨʘʥʳ ʤʝʭʘʥʠʟʤʳ, ʤʝʥʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʪʝʭʥʠʢʠ; 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʩ ʧʦʤʦʱʴʶ ʜʠʦʜʦʚ ʠ ʤʘʪʝʨʠʘʣʳ-ʭʘʤʝʣʝʦʥʳ. ʀʩʩʣʝʜʦʚʘʥʳ 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʠʩʢʘ ʠʜʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʘ ʩ ʧʦʤʦʱʴʶ 

ʩʧʦʩʦʙʦʚ, ʤʝʥʷʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʢʦʩʪʶʤʘ; ʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʥʦʛʦ. ʇʦ 
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ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʠʩʢʘ ʠʜʝʠ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʵʩʢʠʟʦʚ. ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʳ ʠ 

ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʠʩʢʘ ʠʜʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʚ 

ʦʪʥʦʰʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʩ ʧʦʤʦʱʴʶ ʜʠʦʜʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ-ʭʘʤʝʣʝʦʥʦʚ. ʇʦ ʢʘʞʜʦʤʫ ʠʟ 

ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʠʜʝʡ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʤʘʣʦ ʵʩʢʠʟʦʚ. ʀʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʚʳʙʨʘʥʳ 

ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʝʦʥʦʚʳʤʠ ʭʘʤʝʣʝʦʥ ʢʨʠʩʪʘʣʣʘʤʠ. ʕʪʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʜʝʚʫʰʝʢ ʠ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 1. 

 

   
ɸ ɹ ɺ 

 

ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʘ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ 

 

ʄʦʜʝʣʴ ɸ. ʄʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʨʫʩʘʣʢʫ, ʠʟʛʦʪʦʚʣʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʥʝʦʥʦʚʳʤʠ ʭʘʤʝʣʠʦʥ-ʢʨʠʩʪʘʣʣʘʤʠ, ʤʝʥʷʶʱʠʤʠ ʮʚʝʪ ʠ ʤʝʣʢʦʡ ʪʝʩʴʤʳ ʩ ʵʬʬʝʢʪʦʤ ʙʣʝʩʢʘ. 

ʄʦʜʝʣʴ ɹ. ʄʦʜʝʣʴ ʩʮʝʥʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʝʦʥʦʚʳʤʠ 

ʭʘʤʝʣʠʦʥ-ʢʨʠʩʪʘʣʣʘʤʠ, ʤʝʥʷʶʱʠʤʠ ʮʚʝʪ ʠ ʤʝʣʢʦʡ ʪʝʩʴʤʳ ʩ ʵʬʬʝʢʪʦʤ ʙʣʝʩʢʘ. 

ʄʦʜʝʣʴ ɺ. ʄʦʜʝʣʴ ʩʮʝʥʠʯʝʩʢʦʛʦ ʢʦʩʪʶʤʘ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʝʦʥʦʚʳʤʠ 

ʭʘʤʝʣʠʦʥ-ʢʨʠʩʪʘʣʣʘʤʠ, ʤʝʥʷʶʱʠʤʠ ʮʚʝʪ ʠ ʤʝʣʢʦʡ ʪʝʩʴʤʳ ʩ ʵʬʬʝʢʪʦʤ ʙʣʝʩʢʘ. 

ʕʪʠ ʤʦʜʝʣʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʠʜʝʡ ʠ ʯʪʦ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʝʤʘ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʦʜʘ 

ʘʩʩʦʮʠʘʮʠʠ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʧʨʠʝʤʦʚ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ: 

ʘʥʘʣʦʛʠʠ, ʘʩʩʦʮʠʘʮʠʠ, ʥʝʦʣʦʛʠʠ, ʙʠʦʥʠʢʠ, ʵʤʧʘʪʠʠ ʠ ʛʠʧʝʨʙʦʣʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʛʦʚʦʨʷ, 

ʙʳʣ ʚʳʙʨʘʥ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʚʠʜʘ ʧʨʠʝʤʘ ʤʝʪʦʜʘ 

ʘʩʩʦʮʠʘʮʠʠ; ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʠʩʢʘ ʠʜʝʡ ʜʣʷ ʤʦʜʝʣʝʡ, ʧʨʝʜʤʝʪʘ; 

ʨʘʟʨʘʙʦʪʘʥʳ ʵʩʢʠʟʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ; ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʩʢʠʟʦʚ ʦʪʦʙʨʘʥʳ 

ʤʦʜʝʣʠ ʠ ʜʘʥʘ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ; ʦʮʝʥʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʝʤʘ ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʠʜʝʠ ʜʣʷ 

ʤʦʜʝʣʝʡ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ  ʧʨʠʝʤʘ  ʘʥʦʣʦʛʠʷ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʷ ʠʜʝʠ 

ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʤʦʜʝʣʝʡ ʠʟʚʝʩʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ, ʠʟ ʠʭ ʢʦʣʣʝʢʮʠʡ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʩʪʶʤʦʚ, 

ʜʝʢʦʨʘʪʠʚʥʦ ïʧʨʠʢʣʘʜʥʳʭ ʠʟʜʝʣʠʡ ʠ ʜʨ. (ʈʠʩʫʥʦʢ 2). 
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ɸ ɹ ɺ 

 

ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʘ  ʘʥʘʣʦʛʠʠ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ 

 

ʄʦʜʝʣʴ ɸ. ɸʥʘʣʦʛʦʤ ʤʦʜʝʣʠ ʧʦʩʣʫʞʠʣʦ ʷʧʦʥʩʢʦʝ ʥʘʮʠʦʥʘʣʴʥʦʝ ʢʠʤʘʥʦ. ʂʠʤʘʥʦ 

ʜʝʢʘʨʠʨʦʚʘʥʦ ʨʠʩʫʥʢʘʤʠ ʮʚʝʪʫʱʝʡ ʩʘʢʫʨʳ, ʷʚʣʷʶʱʝʡʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʜʝʨʝʚʦʤ ʷʧʦʥʮʝʚ. 

ʄʦʜʝʣʴ ɹ. ɸʥʘʣʦʛʦʤ ʵʪʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʢʳʨʛʳʟʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʦʜʝʞʜʘ. ʂʦʩʪʶʤ 

ʩʦʩʪʘʚʣʝʥ ʠʟ ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʘ ï ʪʝʙʝʪʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʣʘʜ, ʜʣʠʥʥʦʛʦ ʧʣʘʪʴʷ ʠ ʨʘʩʧʘʰʥʦʡ 

ʶʙʢʠ ï ʙʝʣʴʜʝʤʯʠ. ɹʝʣʴʜʝʤʯʠ ʤʦʜʝʣʠ ʠ ʘʢʩʝʩʩʫʘʨʳ ʫʢʨʘʰʝʥʳ ʢʳʨʛʳʟʩʢʠʤʠ ʦʨʥʘʤʝʥʪʘʤʠ ʠ 

ʫʟʦʨʘʤʠ. 

ʄʦʜʝʣʴ ɺ. ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʘ ʤʦʜʝʣʠ ʚʳʙʨʘʥ ʢʠʪʘʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʩʪʶʤ, 

ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʩʪʶʤʘ ʚ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚ ʨʠʩʫʥʢʘʭ ʥʘ ʪʢʘʥʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʪʝʭʥʠʢʝ 

ʙʘʪʠʢ. 

ʕʪʠ ʤʦʜʝʣʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʘ ʘʥʘʣʦʛʠʠ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʩʘʪʝʣʴʥʦ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʩʪʶʤʦʚ ʧʦʠʩʢ ʥʦʚʳʭ ʠʜʝʡ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʨʘʚʥʦʮʝʥʥʳʭ ʯʠʩʣʫ ʥʘʨʦʜʦʚ ʤʠʨʘ ʠ ʯʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʦʜʝʣʝʡ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ʇʨʠʝʤ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʠʜʝʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʢʘʢʦʡ-ʣʠʙʦ ʚʠʟʫʘʣʴʥʳʡ ʦʙʲʝʢʪ, ʟʚʫʢ, ʟʘʧʘʭ, 

ʤʝʣʦʜʠʷ ʠ ʪ.ʜ.) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ. ʉʣʦʚʘ ʂ. ɼʠʦʨʘ: çɺʩʝ, ʯʪʦ ʚʠʞʫ, 

ʩʣʳʰʫ ʠ ʟʥʘʶ, ʷ ʧʨʝʚʨʘʱʘʶ ʚ ʢʦʩʪʶʤè ʥʘʚʝʨʥʦʝ ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʦʤʫ ʤʝʪʦʜʫ ʘʩʩʦʮʠʘʮʠʠ. ɺ 

ʤʦʜʝʣʷʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʚ ʢʘʯʝʩʪʚʝ ʠʜʝʠ, ʟʨʠʪʝʣʴʥʦ 

ʚʦʩʧʨʠʥʷʪʳʭ ʧʨʝʜʤʝʪʦʚ ʧʦʩʣʫʞʠʣʠ: ʢʦʢʦʨ, ʩʦʩʫʜ ʜʣʷ ʢʳʤʳʟʘ (ʢʦʙʳʣʴʝ ʤʦʣʦʢʦ), ʢʳʨʛʳʟʩʢʘʷ 

ʶʨʪʘ ʠ ʢʳʨʛʳʟʩʢʠʡ ʤʫʟʳʢʘʣʴʥʳʡ ʩʪʨʫʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ð ʢʳʷʢ (ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ 

 

ʄʦʜʝʣʴ ɸ. ɺ ʵʩʢʠʟʝ ʧʝʨʚʦʡ ʤʦʜʝʣʠ ʧʣʘʩʪʠʯʥʳʡ ʚʠʜ ʩʦʩʫʜʘ ʢʦʢʦʨ, ʥʘʪʫʨʘʣʴʥʘʷ ʢʦʞʘ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ, ʩʠʣʫʵʪ ʤʦʜʝʣʠ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʬʦʨʤʳ ʠ ʬʘʢʪʫʨʳ. ɺʤʝʩʪʝ 

ʩ ʵʪʠʤ ʢʨʳʰʢʘ ʢʦʢʦʨʘ ʩʪʠʣʠʟʦʚʘʥʘ ʢʘʢ ʩʠʣʫʵʪ ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʘ ʤʦʜʝʣʠ. ʋʟʦʨʳ ʢʦʢʦʨʘ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʢʳʨʛʳʟʩʢʠʤʠ ʤʘʩʪʝʨʘʤʠ, ʧʨʠʤʝʥʝʥʳ ʚ ʤʦʜʝʣʠ ʜʣʷ ʦʪʜʝʣʢʠ ʢʦʩʪʶʤʘ ʚ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

ʄʦʜʝʣʴ ɹ. ɺʦ ʚʪʦʨʦʡ ʤʦʜʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʫʨʳ ʢʦʩʪʶʤʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʯʝʩʪʚʘ 

ʤʘʪʝʨʠʘʣʘ ð ʰʳʨʜʘʢʘ ʠʟ ʚʦʡʣʦʢʘ, ʧʦʢʨʳʚʘʶʱʝʛʦ ʢʳʨʛʳʟʩʢʫʶ ʶʨʪʫ. ɼʣʷ ʦʪʜʝʣʢʠ ʢʦʩʪʶʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠ ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʫʟʦʨʳ ʠ ʦʨʥʘʤʝʥʪʳ, ʫʢʨʘʰʘʶʱʠʝ 

ʰʳʨʜʘʢ ʠ ʢʳʨʛʳʟʩʢʫʶ ʶʨʪʫ 

ʄʦʜʝʣʴ ɺ. ʉʠʣʫʵʪ ʵʪʦʡ ʤʦʜʝʣʠ ʙʳʣ ʚʟʷʪ ʠʟ ʬʦʨʤʳ ʦʜʥʦʛʦ ʠʟ ʥʘʨʦʜʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ð ʢʳʣ ʢʳʷʢ. ɼʝʪʘʣʠ ʢʳʣ ʢʳʷʢʘ, ʥʘʪʷʛʠʚʘʶʱʠʝ ʩʪʨʫʥʳ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʥʝʦʙʳʯʥʫʶ ʬʦʨʤʫ ʨʫʢʘʚʦʚ. ɼʣʷ ʬʘʢʪʫʨʳ ʢʦʩʪʶʤʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʦʩʦʙʝʥʥʦʩʪʴ ʜʝʨʝʚʘ, ʧʨʠʤʝʥʷʶʱʝʛʦʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʳʣ ʢʳʷʢʘ. 

ʏʝʣʦʚʝʢ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʦʚ ʯʫʚʩʪ ʚʠʜʠʪ, ʩʣʳʰʠʪ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʜʤʝʪʦʚ. 

ʇʦʵʪʦʤʫ, ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʧʦʠʩʢʘ ʠʜʝʡ ʧʦ ʤʝʪʦʜʫ ʘʩʩʦʮʠʘʮʠʠ ʦʯʝʥʴ ʤʥʦʛʦ. ʄʦʜʝʣʠ ʥʘ 

ʈʠʩʫʥʢʝ 3 ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʥʦʛʦ ʤʦʜʝʣʝʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʜʝʠ ʚ ʤʦʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʢʘ ʥʝ ʫʩʪʘʨʝʶʪ 

ʤʦʨʘʣʴʥʦ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ. ʅʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʩʪʦʨʦʥʥʝʡ 

ʠʜʝʠ ʥʝ ʦʢʘʟʘʣʘʩʴ ʧʣʘʛʠʘʪʦʤ ʥʫʞʥʦ ʟʘʜʘʪʴʩʷ ʚʦʧʨʦʩʘʤʠ: ʯʪʦ ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ ʚ ʧʨʦʮʝʩʩʝ?, 

ʯʪʦ ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ ʚ ʧʨʦʪʦʪʠʧʝ?, ʢʘʢ ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ? ʠ ʠʟʤʝʥʠʪʴ ʤʦʜʝʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʪʠʤ. ʇʨʠʝʤ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʠʜʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ, 

ʥʘʟʳʚʘʝʪʩʷ ʥʝʦʣʦʛʠʝʡ. 

ʄʦʜʝʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʝʤʘ ʥʝʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʘ ʥʝʦʣʦʛʠʠ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ  

 

ʄʦʜʝʣʴ ɸ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʩʪʶʤ ʚ ʩʪʠʣʝ ʜʝʥʠʤ. ɺ ʤʦʜʝʣʠ 

ʘʥʘʣʦʛʝ ʦʩʫʱʝʩʪʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: ʬʦʨʤʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʜʝʪʘʣʝʡ ʢʦʩʪʶʤʘ; 

ʧʨʠʣʝʛʘʶʱʠʡ ʩʠʣʫʵʪ; ʦʪʜʝʣʢʘ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʠ ʨʫʢʘʚʦʚ ʢʫʨʪʢʠ ʢʦʩʪʶʤʘ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʦʨʥʘʤʝʥʪʘʤʠ ʚ ʩʪʠʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ, ʩʣʫʞʘʱʠʤʠʩʷ ʘʢʮʝʪʦʤ ʢʦʩʪʶʤʘ 

ʄʦʜʝʣʴ ɹ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʩʪʶʤ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʩʪʠʣʝ. ɺ 

ʘʥʘʣʦʛʝ ʢʦʩʪʶʤʘ ʦʩʫʱʝʩʪʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: ʞʘʢʝʪ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʙʦʣʝʨʦ 

ʥʝʦʙʳʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʚʝʨʭ ʙʨʶʢ-ʢʣʝʰ ʜʦʙʘʚʠʣʠ ʢʦʨʦʪʢʫʶ ʨʘʩʧʘʰʥʫʶ ʶʙʢʫ ð 

ʙʝʣʴʜʝʤʯʠ. ɺ ʢʘʯʝʩʪʚʝ ʘʢʮʝʥʪʘ ʢʦʩʪʶʤʘ ʙʝʣʴʜʝʤʯʠ ʫʢʨʘʰʝʥʘ ʨʠʪʤʠʯʥʳʤʠ ʦʨʥʘʤʝʥʪʘʤʠ. 

ʄʦʜʝʣʴ ɺ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʧʨʠʤʝʥʝʥʘ ʦʜʝʞʜʘ  ʚ ʩʪʠʣʝ ʦʚʝʨʩʘʡʟ. ɺ ʢʦʩʪʶʤʝ 

ʠʟʤʝʥʝʥʳ ʬʦʨʤʘ ʠ ʮʚʝʪ ʧʨʦʪʦʪʠʧʘ. ʇʦʣʦʯʢʘ ʦʜʝʞʜʳ ʫʢʨʘʰʝʥʘ ʫʟʦʨʘʤʠ ʚ ʬʦʨʤʝ 

ʩʪʠʣʠʟʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʉ ʧʦʤʦʱʴʶ ʧʨʠʝʤʘ ʥʝʦʣʦʛʠʠ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ, ʠʟʤʝʥʷʷ ʢʘʞʜʫʶ 

ʤʦʜʥʫʶ ʤʦʜʝʣʴ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʦʵʪʦʤʫ, ʧʨʠʝʤ ʥʝʦʣʦʛʠʠ ʩʦʟʜʘʝʪ ʰʠʨʦʢʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʧʦ ʚʩʝʤ ʚʦʟʤʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʨʘʚʥʳʤ 

ʢʦʣʠʯʝʩʪʚʫ ʤʦʜʝʣʝʡ ʚ ʤʦʜʝ. ʇʨʠʝʤ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʙʠʦʥʠʢʘ ʥʘʧʨʘʚʣʷʝʪ ʢ 

ʧʦʠʩʢʫ ʠʜʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ, ʝʝ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʩʪʨʦʝʥʠʝʤ, ʞʠʟʥʴʶ ʠ ʜʨʫʛʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʅʘ ʈʠʩʫʥʢʝ 5 ʜʘʥʳ ʤʦʜʝʣʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʨʠʝʤʘ. 

ʄʦʜʝʣʴ ɸ. ɹʠʦʥʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ð ʙʝʣʳʡ ʣʝʙʝʜʴ, ʷʚʣʷʶʱʠʡʩʷ ʩʠʤʚʦʣʦʤ ʢʨʘʩʦʪʳ ʠ 

ʣʶʙʚʠ. ʄʦʜʝʣʴ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʠʜʝʡ, ʚʟʷʪʳʭ ʠʟ ʩʪʨʦʝʥʠʷ ʙʝʣʦʛʦ ʣʝʙʝʜʷ. ʆʙʨʘʟ ʙʝʣʦʛʦ 

ʣʝʙʝʜʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ɺ ʵʩʢʠʟʝ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʦʙʨʘʟʘ 

ʙʝʣʦʛʦ ʣʝʙʝʜʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʝʛʦ ʜʚʠʞʝʥʠʷ, ʩʠʣʫʵʪ ʠ ʮʚʝʪ. 

ʄʦʜʝʣʴ ɹ. ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʙʠʦʥʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʩʣʫʞʠʪ ʛʦʨʥʳʡ ʙʘʨʘʥ ð ʘʨʭʘʨ. ʀʟʜʘʚʥʘ 

ʘʨʭʘʨ ʫ ʢʳʨʛʳʟʩʢʦʛʦ ʥʘʨʦʜʘ ʩʯʠʪʘʣʩʷ ʩʚʷʱʝʥʥʳʤ. ʉʪʠʣʠʟʦʚʘʥʥʘʷ ʬʦʨʤʘ ʝʛʦ ʨʦʛʦʚ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ ʚ ʢʳʨʛʳʟʩʢʠʭ ʦʨʥʘʤʝʥʪʘʭ. ʕʩʢʠʟ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʠʜʝʡ, 

ʚʟʷʪʳʭ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʘʨʭʘʨʘ ʬʦʨʤ, ʩʪʨʦʝʥʠʷ, ʙʳʩʪʨʦʪʳ ʠ ʣʦʚʢʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʡ 
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ʄʦʜʝʣʴ ɺ. ɹʠʦʥʠʯʝʩʢʠʤ ʦʙʲʝʪʦʤ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʷʚʣʷʝʪʩʷ ʮʘʨʴ ʛʦʨ ɸʣʘ-ʊʦʦ ï ʩʥʝʞʥʳʡ 

ʙʘʨʩ. ʄʦʜʝʣʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʠʜʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʥʝʞʥʦʛʦ ʙʘʨʩʘ 

ʛʨʦʟʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʝʛʦ ʜʚʠʞʝʥʠʡ, ʢʨʘʩʦʪʳ ʠ ʠʟʷʱʝʩʪʚʘ ʝʛʦ ʩʪʨʦʝʥʠʷ. 

 

   
ɸ ɹ ɺ 

 

ʈʠʩʫʥʦʢ 5. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʘ ʙʠʦʥʠʢʘ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ  

 

ʂʘʢ ʚʠʜʥʦ ʚ ʵʪʠʭ ʤʦʜʝʣʷʭ, ʧʨʠʥʮʠʧʳ, ʩʪʨʦʝʥʠʝ ʠ ʞʠʟʥʴ ʢʘʞʜʦʛʦ ʞʠʚʦʛʦ ʩʫʱʝʩʪʚʘ ʜʘʝʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ. ʊʘʢ ʢʘʢ, ʢʘʞʜʘʷ ʞʠʚʥʦʩʪʴ  ʜʘʝʪ ʤʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠʜʝʡ, ʪʦ ʵʪʦʪ ʧʨʠʝʤ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʠʜʝʠ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ,  ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʧʨʝʚʦʩʭʦʜʷʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʚ ʤʠʨʝ. ʇʨʠʝʤ ʵʤʧʘʪʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʜʝʣʠ ʫʪʠʣʠʪʘʨʥʳʭ ʬʫʥʢʮʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦ ʚʩʝʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ. ɼʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʧʦ ʵʪʦʤʫ ʧʨʠʝʤʫ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʠʟʘʡʥʝʨ ʩʘʤ  ʚʳʧʦʣʥʷʷ ʬʫʥʢʮʠʠ 

ʤʦʜʝʣʠ (ʦʜʝʞʜʳ) ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʩʝʩʪʦʨʦʥʥʝ ʦʧʨʝʜʝʣʠʣ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʠ. ʇʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʚʳʷʚʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠ. ʄʦʜʝʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʡ ʧʨʠʝʤʘ ʵʤʧʘʪʠʷ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 6.  

ʄʦʜʝʣʴ ɸ. ʄʦʜʝʣʴ ʧʦʣʫʧʨʠʣʝʛʘʶʱʝʛʦ ʩʠʣʫʵʪʘ ï ʧʨʘʢʪʠʯʥʳʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʩʪʶʤ, 

ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʨʫʞʥʳʝ ʭʣʷʩʪʠʢʠ ʠ ʧʦʷʩʘ. ʇʨʘʚʦʝ ʧʣʝʯʦ ʢʫʨʪʢʠ ʢʦʩʪʶʤʘ, ʘ ʪʘʢʞʝ 

ʝʛʦ ʨʫʢʘʚʘ ʦʪʜʝʣʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʘʢʮʝʥʪʘ ʦʨʥʘʤʝʥʪʘʤʠ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʚ ʩʪʠʣʠʟʦʚʘʥʥʦʡ 

ʬʦʨʤʝ,  

ʄʦʜʝʣʴ ɹ. ʂʦʩʪʶʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʥʦʩʢʠ ʠ ʥʝ ʩʦʟʜʘʝʪ ʢʘʢʠʭ ʣʠʙʦ 

ʥʝʫʜʦʙʩʪʚ. ʈʫʢʘʚʘ ʠʟʜʝʣʠʷ ʫʢʨʘʰʝʥʳ ʨʠʪʤʠʯʥʳʤʠ ʦʨʥʘʤʝʥʪʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʘʢʮʝʥʪʦʤ ʚ 

ʢʦʩʪʶʤʝ.  

ʄʦʜʝʣʴ ɺ. ʄʦʜʝʣʴ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʘ ʵʤʧʘʪʠʷ. ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʩʪʶʤʘ ʥʝ 

ʩʦʟʜʘʝʪ ʥʠʢʘʢʠʭ ʥʝʫʜʦʙʩʪʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʳʧʦʣʥʝʥʠʠ ʜʚʠʞʝʥʠʡ. ɺ ʪʘʢʦʡ ʦʜʝʞʜʝ, ʙʝʟ 

ʢʘʢʠʭ ʣʠʙʦ ʮʝʧʣʷʶʱʠʭʩʷ ʜʝʪʘʣʝʡ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʙʝʟ ʟʘʪʨʫʜʥʝʥʠʡ ʚʳʡʪʠ ʠʟ ʪʦʣʧʳ ʠʣʠ 

ʪʨʘʥʩʧʦʨʪʘ.  

ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʟʘʡʥʝʨ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʤʦʜʝʣʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ 
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ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʫ ʪʨʝʙʦʚʘʥʠʡ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 6, ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ. 
 

   
ɸ ɹ ɺ 

 

ʈʠʩʫʥʦʢ 6. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʘ ʵʤʧʘʪʠʷ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ  

 

ɽʱʝ ʦʜʥʠʤ ʠʟ ʦʩʦʙʝʥʥʳʭ ʧʨʠʝʤʦʚ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤ ʛʠʧʝʨʙʦʣʘ. ɺ 

ʵʪʦʤ ʧʨʠʝʤʝ ʠʜʝʷ ʙʝʨʝʪʩʷ ʠʟ ʥʝʦʙʳʯʥʳʭ ʚʠʜʦʚ ʦʜʝʞʜʳ, ʷʚʣʝʥʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ (ʩʤʝʰʥʳʭ ʠ ʜʨ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʧʨʠʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ 

ʠʟʛʦʪʦʚʣʝʥʳ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 7. 
 

   
ɸ ɹ ɺ 

 

ʈʠʩʫʥʦʢ 7. ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʘ ʛʠʧʝʨʙʦʣʘ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ 
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ʄʦʜʝʣʴ ɸ. ʂʦʩʪʶʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʦʙʨʘʟʦʚ ʥʘ ʩʮʝʥʝ ʠ ʜʣʷ ʢʘʨʥʘʚʘʣʦʚ. 

ʂʦʩʪʶʤ ʧʦʣʫʧʨʠʣʝʛʘʶʱʝʛʦ ʩʠʣʫʵʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʪʴʷ ʠ ʣʦʩʠʥ. ʇʦʣʦʯʢʘ ʧʣʘʪʴʷ ʠ ʣʦʩʠʥʳ 

ʫʢʨʘʰʝʥʳ ʦʨʥʘʤʝʥʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʧʨʠʨʦʜʳ ʚ ʩʪʠʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ. 

ʄʦʜʝʣʴ ɹ. ʂʦʩʪʶʤ ʚʳʧʦʣʥʝʥ ʜʣʷ ʢʘʨʥʘʚʘʣʦʚ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʪʴʷ, ʙʨʶʢ-ʢʣʝʰ ʠ 

ʥʝʦʙʳʯʥʦʡ ʰʣʷʧʳ. ɺ ʢʘʯʝʩʪʚʝ ʘʢʮʝʥʪʘ ʥʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʧʣʘʪʴʷ ʠ ʥʘ ʝʛʦ ʧʦʜʦʣʝ ʨʘʟʤʝʱʝʥʳ 

ʩʪʠʣʠʟʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʨʥʘʤʝʥʪʳ. 

ʄʦʜʝʣʴ ɺ. ʆʩʦʙʝʥʥʦʩʪʴ ʵʪʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʫʥʠʢʝ ʩ ʨʫʢʘʚʘʤʠ ʠ ʚ ʙʨʶʢʘʭ, 

ʜʝʢʦʨʠʨʦʚʘʥʥʳʭ ʩʪʠʣʠʟʦʚʘʥʥʳʤʠ ʤʦʪʠʚʘʤʠ ʦʨʥʘʤʝʥʪʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ.  

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʷʷ ʧʨʠʝʤ ʛʠʙʝʨʙʦʣʳ ʤʦʞʥʦ ʧʨʝʚʨʘʪʠʪʴ ʤʦʜʝʣʴ ʢʘʢʦʡ-ʣʠʙʦ 

ʦʜʝʞʜʳ ʚ ʩʤʝʰʣʠʚʫʶ ʤʦʜʝʣʴ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʧʨʠʝʤʘ ʛʠʧʝʨʙʦʣʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ 

ʧʨʠʝʤʦʚ, ʝʩʪʴ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʥʠʷ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ: 

ʂʘʞʜʳʡ ʠʟ ʧʨʠʝʤʦʚ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ, ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ 

ʠʜʝʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʢʦʩʪʶʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʠʩʢʘ ʤʥʦʞʝʩʪʚʘ 

ʥʘʧʨʘʚʣʝʥʠʡ. 

ʂʘʞʜʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʜʠʟʘʡʥʝʨʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʤ ʤʥʦʞʝʩʪʚʦ ʠʜʝʡ 

ʧʨʠ ʨʘʟʨʘʙʘʪʳʚʘʥʠʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʫʨʦʚʥʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ ʠ ʦʧʳʪʘ. 

ɼʣʷ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ 

ʢʦʩʪʶʤʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʧʨʠʝʤʳ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʧʦʠʩʢʘ ʠʜʝʡ. ʇʦ ʢʘʞʜʦʤʫ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚʩʝʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʜʝʣʝʡ. 

 

ɺʳʚʦʜʳ 

1. ʂʘʞʜʳʡ ʠʟ ʧʨʠʝʤʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʪʚʦʨʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʩʩʦʮʠʘʮʠʠ  ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʠʜʝʡ ʠ ʠʭ ʚʠʜʳ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʥʠʷ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʘ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʟʤʦʞʥʦ. 

2. ɼʣʷ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ-ʤʦʜʝʣʴʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ; ʤʦʣʦʜʝʞʠ, 

ʥʘʯʠʥʘʶʱʝʡ ʜʠʟʘʡʥʝʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚʳʧʫʩʢʥʳʝ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʠ ʢʫʨʩʦʚʳʝ ʧʨʦʝʢʪʳ,  ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʝʤʦʚ ʤʝʪʦʜʘ 

ʘʩʩʦʮʠʘʮʠʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʦʜʝʞʜʳ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʩʪʶʤʦʚ ʜʣʷ ʜʝʚʫʰʝʢ 

ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʈʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʦʚ ʜʣʷ ʜʝʚʫʰʝʢ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʧʨʠʟʳʚʘʥʠʝ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʵʚʨʠʩʪʠʢʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʤʦʜʝʣʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʝʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʤʝʪʦʜʳ ʦʙʱʝʛʦ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʠ ʣʦʛʠʢʘ. ʂʘʞʜʘʷ 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʜʝʚʫʰʝʢ ʠ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ. ʇʦʢʘʟʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ʵʚʨʠʩʪʠʢʠ ʧʨʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ 

ʦʜʝʞʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʅʦʚʳʝ ʤʦʜʝʣʠ ʢʦʩʪʶʤʦʚ ʜʣʷ ʜʝʚʫʰʝʢ. 

 

Abstract. Object of study: the design process of light industry products and clothing. Subject 

of research: the use of heuristic artistic design methods in designing costumes for girls. Purpose of 

the study: development of new models of costumes for girls. At the same time, young designers are 

encouraged to use artistic design heuristic methods in the development of new models. The study 

was carried out using an experimental research method at an empirical level. When summing up the 

results of the experiment, the following methods of general scientific research were used: analysis, 

comparison, generalization and logic. Each developed model is a new model for girls and young 

women. The effectiveness of heuristic methods in the artistic design of new clothing models is 

shown. Results obtained: new models of costumes for girls. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʴ, ʢʦʩʪʶʤ, ʜʠʟʘʡʥ, ʜʠʟʘʡʥʝʨ,ʪʚʦʨʯʝʩʪʚʦ, ʤʝʪʦʜ, ʬʦʨʤʘ,  

ʘʩʩʦʮʠʘʮʠʷ,  ʢʦʤʙʠʥʘʪʦʨʠʢʘ, ʜʝʢʦʥʩʪʨʫʢʮʠʷ, ʪʚʦʨʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ. 
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ʂʘʞʜʘʷ ʜʝʚʫʰʢʘ ʢʘʞʜʳʡ ʥʦʚʳʡ ʩʝʟʦʥ ʛʦʜʘ ʭʦʯʝʪ ʥʘʜʝʚʘʪʴ ʥʝʦʙʳʯʥʫʶ, ʥʝʧʦʭʦʞʫʶ ʥʠ 

ʥʘ ʯʴʶ ʜʨʫʛʫʶ, ʤʦʜʝʣʴ ʦʜʝʞʜʳ. ʅʝʚʦʟʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʥʫʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʝʡ 

ʦʜʝʞʜʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʞʜʫʶ ʜʝʚʫʰʢʫ ʥʦʚʦʡ ʤʦʜʝʣʴʶ ʢʦʩʪʶʤʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʚʨʝʤʝʥʠ ʥʫʞʥʦ ʤʦʪʠʚʠʨʦʚʘʪʴ ʜʠʟʘʡʥʝʨʦʚ ʦʜʝʞʜʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʣʦʜʳʭ 

ʜʠʟʘʡʥʝʨʦʚ, ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʤʦʜʝʣʝʡ. ɺ 

ʨʘʟʨʘʙʦʪʢʝ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʢ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʩ ʧʨʦʰʣʳʭ ʚʝʢʦʚ, ʪʘʢ ʠ ʥʦʚʳʭ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʚ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ  ʧʨʦʰʣʳʝ ʚʝʢʘ, ʪʘʢ ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ, ʧʦʣʫʯʘʶʱʠʡ ʚʜʦʭʥʦʚʝʥʠʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʧʦʙʫʞʜʝʥʠʝ ʦʪ 

ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʠʜʝʡ [1, 2]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʧʨʦʰʣʦʤ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʴʝʨʦʚ ʠ ɼʦʤʦʚ ʤʦʜʳ. ʀʟʚʝʩʪʥʳʝ ʜʠʟʘʡʥʝʨʳ- ʤʦʜʝʣʴʝʨʳ ʚ 

ʨʘʙʦʪʝ ʩʦ ʩʚʦʠʤʠ ʫʯʝʥʠʢʘʤʠ ʦʙʫʯʘʣʠ ʠʭ ʩʚʦʠʤ ʜʠʟʘʡʥʝʨʩʢʠʤ ʤʝʪʦʜʘʤ ʠ ʤʘʩʪʝʨʩʪʚʫ. ʇʨʠ 

ɼʦʤʘʭ ʤʦʜʳ ʦʪʢʨʳʚʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʣʘʩʩʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʣʠ ʧʨʘʚʠʣʘʤ ʜʠʟʘʡʥʘ. 

ʇʦʵʪʦʤʫ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʠʟʚʝʩʪʥʳʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʠ ɼʦʤʘʤʠ  ʤʦʜʳ, 

ʧʝʨʝʜʘʚʘʣʠʩʴ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ ʠ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʩʝʛʦʜʥʷʰʥʠʭ ʜʥʝʡ [3, 4].  

ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʷʚʣʷʚʰʠʝʩʷ ʤʝʪʦʜʘʤʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʰʣʳʭ ʚʝʢʦʚ, ʠ ʩʝʛʦʜʥʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʦʚ [4, 5]. 

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʜʦʭʥʦʚʝʥʠʷ ʦʪ ʪʚʦʨʯʝʩʢʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʠ ʤʝʪʦʜʦʚ ʵʚʨʠʩʪʠʢʠ ʠʟʚʝʩʪʥʳʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʠ ɼʦʤʘʤʠ ʤʦʜʳ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʩʣʝʜʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. ɻʨʫʧʧʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ 20 ʩʪʫʜʝʥʪʦʚ, ʙʳʣʦ ʜʘʥʦ ʟʘʜʘʥʠʝ ʥʘʡʪʠ ʠʜʝʶ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠ ʧʨʦʨʘʙʦʪʘʪʴ ʝʝ ʵʩʢʠʟ. ʋʯʘʩʪʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʟ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çɼʠʟʘʡʥ ʦʜʝʞʜʳè ʠ çʀʩʢʫʩʩʪʚʦ 

ʢʦʩʪʶʤʘ ʠ ʪʝʢʩʪʠʣʷè. ɼʣʷ ʨʘʙʦʪʳ ʩ ʢʘʞʜʳʤ ʠʟ ʤʝʪʦʜʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʝʥʦ ʜʚʝ ʥʝʜʝʣʠ. ʇʦ 

ʟʘʚʝʨʰʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ (ʵʢʩʧʝʨʪʠʟʘ) ʵʩʢʠʟʦʚ ʥʦʚʳʭ ʤʦʜʝʣʝʡ 

ʢʦʩʪʶʤʦʚ ʜʣʷ ʜʝʚʫʰʝʢ ʠ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʠ ʚʳʙʨʘʥʳ ʣʫʰʠʝ ʵʩʢʠʟʳ ʥʦʚʳʭ ʤʦʜʝʣʝʡ. ɹʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ 82% ʦʪʦʙʨʘʥʥʳʭ ʵʩʢʠʟʦʚ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʚʨʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. ʉʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 17% ʩʪʫʜʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʅʘ 

ʦʩʥʦʚʝ ʦʧʨʦʩʘ ʚʳʷʩʥʝʥʦ, ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʥʝ ʭʦʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ, ʘ ʜʨʫʛʠʤ ʥʝ 

ʭʚʘʪʠʣʦ ʤʘʩʪʝʨʩʪʚʘ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʪʦʨʳʤʠ ʧʦʩʣʝ ʤʝʪʦʜʦʚ ʵʚʨʠʩʪʠʢʠ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʠʟʚʝʩʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ. ɺʳʙʨʘʥʥʳʝ ʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʩʢʠʟʳ 

ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʈʠʩʫʥʢʘʭ ʩ ʫʢʘʟʘʥʠʝʤ  ʚʠʜʘ ʤʝʪʦʜʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʠʜʦʚ ʤʝʪʦʜʦʚ 

ʵʚʨʠʩʪʠʢʠ ʤʥʦʛʦ. ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʢʦʩʪʶʤʦʚ ʤʝʪʦʜʘʤʠ 

ʩʯʠʪʘʶʪʩʷ: ʘʩʩʦʮʠʘʮʠʷ, ʢʦʤʙʠʥʘʪʦʨʠʢʘ ʠ ʜʝʢʦʥʩʪʨʫʢʮʠʷ [2-5]. 

ʀʟʚʝʩʪʥʳʝ ʩʣʦʚʘ ʂʨʠʩʪʠʘʥʘ ɼʠʦʨʘ: ñɺʩʝ, ʯʪʦ ʷ ʟʥʘʶ, ʚʠʞʫ ʠʣʠ ʩʣʳʰʫ, ʢʘʞʜʘʷ ʯʘʩʪʴ 

ʤʦʝʡ ʞʠʟʥʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʦʩʪʶʤò ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʠʤ ʤʝʪʦʜʘʤ [1].  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʝʪʦʜʦʚ ʵʚʨʠʩʪʠʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʚʥʝʰʥʠʭ 

ʚʜʦʭʥʦʚʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʜʠʟʘʡʥʝʨʳ 

ʦʜʝʞʜʳ: ʘʩʩʦʮʠʘʮʠʷ, ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʥʘʣʦʛʠʷ, ʙʠʦʥʠʢʘ, ʛʠʧʝʨʙʦʣʘ, ʥʝʦʣʦʛʠʷ  ʠ 

ʵʤʧʘʪʠʷ. ʄʦʜʝʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʞʜʦʛʦ ʠʭ ʵʪʠʭ ʤʝʪʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʈʠʩʫʥʢʘʭ ʥʠʞʝ. 
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ʄʝʪʦʜʳ ʘʩʩʦʮʠʘʮʠʠ ɸʩʩʦʮʠʘʮʠʷ ð ʵʪʦ ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʦʙʨʘʟ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʤʳʩʣʷʭ 

ʯʝʣʦʚʝʢʘ ʧʦʜ ʚʦʟʜʝʡʪʚʠʝʤ ʚʥʝʰʥʝʡ ʚʜʦʭʥʦʚʣʷʶʱʝʡ  ʩʨʝʜʳ. ʂ ʚʥʝʰʥʠʤ ʚʜʦʭʥʦʚʣʷʶʱʠʤ 

ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʚʝʱʝʩʪʚʘ ʚ ʧʨʠʨʦʜʝ, ʘʙʩʪʨʘʢʪʥʦ ʤʳʰʣʝʥʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʠ ʨʝʘʣʴʥʳʝ ʷʚʣʝʥʠʷ (ʟʚʫʢ, ʤʝʣʦʜʠʷ, ʟʘʧʘʭ, ʨʘʟʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʤʳʰʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʬʦʨʤʳ ʤʦʜʝʣʠ 

ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ ʘʩʩʦʮʠʘʮʠʠ 

ʄʝʪʦʜ ʘʩʩʦʮʠʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪ ʠʩʢʘʪʴ ʠʜʝʶ ʜʣʷ ʤʦʜʝʣʠ ʚ ʦʙʲʝʢʪʠʚʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, 

ʬʘʫʥʝ ʠ ʬʣʦʨʝ, ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʷʭ: ʘ ð ʤʦʜʝʣʴ, ʠʜʝʷ ʜʣʷ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʣʘ ʠʟ ʨʘʟʣʠʪʦʛʦ 

ʢʣʝʷ, ʙ ð ʤʦʜʝʣʴ, ʠʜʝʷ ʚʟʷʪʘ ʠʟ ʣʝʪʘʶʱʝʡ ʙʘʙʦʯʢʠ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ʄʝʪʦʜ ʘʩʩʦʮʠʘʮʠʠ: ð ʤʦʜʝʣʴ, ʠʜʝʷ ʜʣʷ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʣʘ ʠʟ ʨʘʟʣʠʪʦʛʦ ʢʣʝʷ, ð 

ʤʦʜʝʣʴ, ʠʜʝʷ ʚʟʷʪʘ ʠʟ ʣʝʪʘʶʱʝʡ ʙʘʙʦʯʢʠ 

 

ʄʝʪʦʜ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʪʠʚʠʨʫʝʪ ʠʩʢʘʪʴ ʠʜʝʠ ʜʣʷ ʤʦʜʝʣʝʡ ʚ ʦʪʢʨʳʪʠʷʭ ʥʘʫʢʠ, 

ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʙʳʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʘ ð ʪʢʘʥʴ, ʤʝʥʷʶʱʘʷ ʮʚʝʪ 

ʠ ʜʝʢʦʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʝʪʘ, ʦʩʚʝʱʘʶʱʝʛʦ ʣʠʮʦ; ʙ ð ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʢʣʘʤʝ, ʚ 

ð ʤʦʜʝʣʴ, ʠʜʝʝʡ ʜʣʷ ʢʦʪʦʨʦʡ ʧʦʩʣʫʞʠʣ ʦʙʲʝʤʥʳʡ ʤʘʪʝʨʠʘʣ (ʈʠʩʫʥʦʢ 2). 

ɹʠʦʥʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʝʜʣʘʛʘʝʪ ʠʩʢʘʪʴ ʠʜʝʶ ʜʣʷ ʤʦʜʝʣʝʡ ʚ ʦʙʲʝʢʪʘʭ ʧʨʠʨʦʜʳ: 

ʩʪʨʦʝʥʠʠ, ʬʫʥʢʮʠʷʭ, ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʥʘʩʝʢʦʤʳʭ: ʘ ð 

ʩʥʝʞʥʳʡ ʙʘʨʩ; ʙ ð ʤʦʜʝʣʴ, ʠʜʝʝʡ ʜʣʷ ʢʦʪʦʨʦʡ ʧʦʩʣʫʞʠʣʘ ʧʯʝʣʘ (ʈʠʩʫʥʦʢ 3).  

ʄʝʪʦʜ ʘʥʘʣʦʛʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʜʝʠ ʙʝʨʝʪʩʷ ʘʥʘʣʦʛ ð ʤʦʜʝʣʠ ʠʟʚʝʩʪʥʳʭ 

ʜʠʟʘʡʥʝʨʦʚ, ʢʦʣʣʝʢʮʠʠ ʠ ʪ.ʜ., ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ. ʂʘʢ ʘʥʘʣʦʛ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʝʜʤʝʪʳ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʚʝʱʠ (ʈʠʩʫʥʦʢʢ 4). ɼʣʷ ʤʦʜʝʣʝʡ ʘ ʠ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʦʚ ʤʦʜʝʣʠ ʂʦʢʦ ʐʘʥʝʣʴ, ʜʣʷ ʤʦʜʝʣʠ ʙ ð ʘʥʘʣʦʛʠʯʥʦʝ 

ʨʝʰʝʥʠʝ ʚʟʷʪʦ ʠʟ ʢʠʪʘʡʩʢʦʛʦ ʥʘʨʦʜʥʦʛʦ ʢʦʩʪʶʤʘ. 

ʂʦʤʙʠʥʘʪʦʨʥʳʝ ʤʝʪʦʜʳ. ʄʝʪʦʜ ʢʦʤʙʠʥʘʪʦʨʠʢʠ ð ʵʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʤʝʪʦʜ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ  ʧʦʠʩʢʝ, ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʘʨʠʘʥʪʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, ʬʫʥʮʠʦʥʘʣʴʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. 
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ʈʠʩʫʥʦʢ 2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʦʙʳʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʘ ð ʪʢʘʥʴ, ʤʝʥʷʶʱʘʷ ʮʚʝʪ ʠ ʜʝʢʦʨ; ʙ ð

ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʢʣʘʤʝ, ʚ ð ʤʦʜʝʣʴ ʩ ʦʙʲʝʤʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

 

  

ʘ ʙ 
 

ʈʠʩʫʥʦʢ 3. ʀʜʝʷ ʜʣʷ ʤʦʜʝʣʝʡ ʚ ʦʙʲʝʢʪʘʭ ʧʨʠʨʦʜʳ: ʘ ð ʩʥʝʞʥʳʡ ʙʘʨʩ; ʙ ðʧʯʝʣʘ 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ, ʢʦʤʙʠʥʘʪʦʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʯʠʪʘʶʪʩʷ ʤʝʪʦʜ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʢʦʤʙʠʥʘʪʦʨʠʢʠ, ʢʠʥʝʪʠʟʤ, ʩʦʟʜʘʥʠʝ ʦʜʝʞʜʳ ʠʟ ʣʦʩʢʫʪʦʚ ʪʢʘʥʝʡ, 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʝʟʨʘʟʤʝʨʥʳʭ ʠʟʜʝʣʠʡ ʠ ʤʦʜʫʣʴʥʳʝ ʤʝʪʦʜʳ. ʆʩʥʦʚʥʳʝ ʧʨʠʝʤʳ 

ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ: ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ, ʛʨʫʧʧʠʨʦʚʘʥʠʝ, ʩʦʙʠʨʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʧʝʨʝʚʦʨʦʪ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʠʪʤʘ, ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ, ʚʥʝʜʨʝʥʠʝ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʵʚʨʠʩʪʠʯʝʩʢʘʷ ʩʤʝʥʘ ʤʝʩʪ ʧʨʦʩʪʳʭ ʬʠʛʫʨ, ʜʝʢʦʨʘ ʠ ʮʝʣʳʭ ʩʪʘʥʜʘʨʪʥʳʭ 

ʜʝʪʘʣʝʡ  ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ. ʕʩʢʠʟʳ ʤʦʜʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʘʭ ʥʠʞʝ.  
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ʈʠʩʫʥʦʢ 4. ʄʦʜʝʣʠ ʘʩʩʦʮʠʘʮʠʡ ʩ ʠʟʚʝʩʪʥʳʤʠ ʜʠʟʘʡʥʝʨʘʤʠ: ʘ, ʚ ð ʘʥʘʣʦʛʠ ʤʦʜʝʣʠ ʂʦʢʦ 

ʐʘʥʝʣʴ, ʙ ð ʠʟ ʢʠʪʘʡʩʢʦʛʦ ʥʘʨʦʜʥʦʛʦ ʢʦʩʪʶʤʘ 

 

ʂʦʤʙʠʥʘʪʦʨʥʳʝ ʤʝʪʦʜʳ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʦʜʝʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʩʝʭ ʤʝʪʦʜʦʚ ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʜʣʷ ʧʨʦʩʪʳʭ ʬʠʛʫʨ ʠ ʜʝʢʦʨʘ (ʈʠʩʫʥʦʢ 5).. 

ʂʠʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. ʕʪʦ ʢʦʤʙʠʥʘʪʦʨʠʢʘ ʨʠʪʤʘ, ʠʟʤʝʥʝʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʠʣʠ ʜʚʠʞʝʥʠʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʧʨʠʤʝʥʷʝʪʩʷ  ʠʟʤʝʥʝʥʠʝ ʨʠʪʤʘ ʠ ʜʠʥʘʤʠʢʠ ʬʠʛʫʨʳ, ʜʝʢʦʨʘ ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ (ʈʠʩʫʥʦʢ 6). 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ. ʅʘʟʳʚʘʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʘʥʩʬʦʨʤʝʨʘʤʠ ʠʟʜʝʣʠʷ ʷʚʣʷʶʪʩʷ 

ʤʦʜʝʣʷʤʠ ʤʝʪʦʜʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʈʠʩʫʥʦʢ 7). 

ʄʝʪʦʜ ʩʦʟʜʘʥʠʷ ʦʜʝʞʜʳ ʠʟ ʣʦʩʢʫʪʦʚ ʪʢʘʥʝʡ. ʄʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʫʪʝʤ ʩʦʝʜʠʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʣʦʩʢʫʪʦʚ ʪʢʘʥʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʈʠʩʫʥʦʢ 8). 

ʄʦʜʫʣʴʥʳʡ ʤʝʪʦʜ. ʂʘʢʘʷ-ʣʠʙʦ  ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ, ʢʦʥʩʪʨʫʢʮʠʷ, ʬʫʥʢʮʠʷ, ʜʝʢʦʨ, 

ʷʚʣʝʥʠʷ  ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʧʨʠʥʠʤʘʶʪʩʷ  ʢʘʢ ʤʦʜʫʣʴ (ʝʜʠʥʠʮʘ) ʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʘʪʦʨʥʳʭ 

ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʦʜʝʣʠ (ʈʠʩʫʥʦʢ 9). 

ʄʝʪʦʜʳ ʜʝʢʦʥʩʪʨʫʢʮʠʠ. ʉʚʦʙʦʜʥʦʝ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʬʦʨʤʦʡ ʦʜʝʞʜʳ, ʝʝ ʩʪʨʦʝʥʠʝʤ, 

ʧʦʰʠʚʦʤ ʠ ʧʦʩʘʜʢʦʡ ʠʟʜʝʣʠʡ ʥʘ ʬʠʛʫʨʫ ʯʝʣʦʚʝʢʘ, ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ 

ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ ʜʝʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚʢʫʩ ʯʝʣʦʚʝʢʘ ʚ ʦʜʝʞʜʝ, 

ʦʙʳʯʥʦʝ, ʦʙʱʝʧʨʠʥʷʪʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʜʝʞʜʳ, ʝʝ ʬʦʨʤʘ ʠ ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘʦʙʦʨʦʪ, 

ʩʪʘʨʘʶʪʩʷ ʦʪʜʘʣʠʪʩʷ ʦʪ ʵʪʦʛʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʥʪʘʟʠʠ ʜʠʟʘʡʥʝʨʘ ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʨʘʟʥʦʤʫ. ʉʧʦʩʦʙʳ ʤʝʪʦʜʘ ʨʘʟʨʫʰʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʜʝʣʷʪʩʷ ʥʘ ʯʝʪʳʨʝ ʚʠʜʘ: ʨʘʟʨʫʰʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʟʨʫʰʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ, ʨʘʟʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʨʫʰʝʥʠʝ ʧʨʠʚʳʯʥʦʛʦ 

ʢʦʤʧʣʝʢʪʘ ʦʜʝʞʜʳ (ʈʠʩʫʥʦʢ 10). 

ʄʦʜʝʣʠ ʢʦʩʪʶʤʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʦʤ ʜʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ. 

ʄʝʪʦʜ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʠʩʢ ʠʜʝʠ ʜʣʷ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʚʳʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʜʝʞʜʳ, ʝʝ ʩʪʨʦʝʥʠʷ (ʈʠʩʫʥʦʢ 11). 

ʄʝʪʦʜ ʨʘʟʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʠʩʢ ʠʜʝʠ ʜʣʷ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʚʳʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʰʠʚʘ ʦʜʝʞʜʳ (ʈʠʩʫʥʦʢ 12).  

ʄʝʪʦʜ ʨʘʟʨʫʰʝʥʠʷ ʢʦʤʧʦʟʠʮʠʠ ʇʦʠʩʢ ʠʜʝʠ ʜʣʷ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʨʘʟʨʫʰʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʦʤʧʦʟʠʮʠʠ (ʈʠʩʫʥʦʢ 13). 

ʄʝʪʦʜ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʚʳʯʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʜʝʞʜʳ. ʇʦʠʩʢ ʠʜʝʠ ʜʣʷ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʨʫʰʝʥʠʷ ʢʦʤʧʣʝʢʪʘ ʦʜʝʞʜʳ (ʈʠʩʫʥʦʢ 14). 
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ʈʠʩʫʥʦʢ 5. ʂʦʤʙʠʥʘʪʦʨʥʳʝ ʤʝʪʦʜʳ 

 

   
 

ʈʠʩʫʥʦʢ 6. ʂʠʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 
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ʈʠʩʫʥʦʢ 7. ʊʨʘʥʩʬʦʨʤʘʮʠʷ: ʘ ð ʤʦʜʝʣʴ ʠʟʤʝʥʷʪʩʷ ʚ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ, ʙ ð ʤʦʜʝʣʴ ʠʤʝʝʪ ʜʚʘ 

ʚʠʜʘ, ʚ ð ʤʦʜʝʣʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʯʝʪʳʨʝʭ ʚʘʨʠʘʥʪʘʭ 
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ʈʠʩʫʥʦʢ 8. ʄʝʪʦʜ ʩʦʟʜʘʥʠʷ ʦʜʝʞʜʳ ʠʟ ʣʦʩʢʫʪʦʚ ʪʢʘʥʝʡ: ʘ, ʙ ʠ ʚ- ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʩʢʫʪʦʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ 

 

   
ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 9. ʄʦʜʫʣʴʥʳʡ ʤʝʪʦʜ: ʘ ð  ʬʠʛʫʨʳ ʩ ʫʛʣʘʤʠ, ɹ ð ʬʠʛʫʨʘ ʚ ʬʦʨʤʝ ʨʦʤʙʠʢʘ, ʚ ð 

ʤʥʦʛʦʫʛʦʣʴʥʦʩʪʴ ʠʟ ʢʨʠʚʳʭ ʣʠʥʠʡ ʧʨʠʤʝʥʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʷ 

 

 
 

 

ʈʠʩʫʥʦʢ 10. ʄʝʪʦʜʳ ʜʝʢʦʥʩʪʨʫʢʮʠʠ 
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ʈʠʩʫʥʦʢ 11. ʄʝʪʦʜ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ: ʫ ʤʦʜʝʣʝʡ ʘ, ʚ ï ʨʘʟʨʫʰʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʞʘʢʝʪʘ ʠ 

ʢʦʩʪʶʤʘ, ʙ - ʢʦʩʪʶʤʘ ʨʘʟʨʫʰʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʚʩʝʭ ʜʝʪʘʣʝʡ 

 

   
ʘ ʙ ʚ 

 

ʈʠʩʫʥʦʢ 12. ʄʝʪʦʜ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ: ʫ ʤʦʜʝʣʝʡ ʘ, ʚ ï ʨʘʟʨʫʰʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʞʘʢʝʪʘ ʠ 

ʢʦʩʪʶʤʘ, ʙ - ʨʘʟʨʫʰʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʚʩʝʭ ʜʝʪʘʣʝʡ 

   
ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 13. ʄʝʪʦʜ ʨʘʟʨʫʰʝʥʠʷ ʢʦʤʧʦʟʠʮʠʠ: ʘ ð ʰʚʳ ʚʳʭʦʜʷʪ ʥʘʨʫʞʫ ʦʜʝʞʜʳ, ʙ ð ʨʘʟʨʫʰʝʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʰʠʚʘ ʥʠʟʘ ʨʫʢʘʚʦʚ ʠ ʢʦʩʪʶʤʘ, ʰʚʳ ʚʠʜʥʳ ʩʥʘʨʫʞʠ, ʚ ʚ ð ʤʦʜʝʣʠ ʨʘʟʨʫʰʝʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ 
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ʘ ʙ ʚ 

 

ʈʠʩʫʥʦʢ 14. ʄʝʪʦʜ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʚʳʯʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʜʝʞʜʳ: ʘ ð ʧʨʠʤʝʥʝʥʘ ʯʨʝʟʤʝʨʥʘʷ 

ʦʪʜʝʣʢʘ, ʙ ð ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʮʝʥʪʨ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʝ ʩʦʙʣʶʜʝʥʳ ʩʠʤʤʝʪʨʠʷ ʠ ʨʘʚʥʦʚʝʩʠʝ, ʚ ð 

ʨʘʚʥʦʚʝʩʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʤʤʝʪʨʠʠ ʥʝ ʚʳʜʝʨʞʘʥʦ 

 

ɸʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʛʨʫʧʧʳ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʠʩʢʘ ʠʜʝʡ ʜʣʷ ʤʦʜʝʣʝʡ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʵʚʨʠʩʪʠʢʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦʣʝʪʥʠʡ 

ʦʧʳʪ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ, ʫʩʠʣʠʚʘʶʱʠʭ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

(ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʠʦʥʠʢʘ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʪ.ʜ.), ʠʭ ʫʜʦʙʩʪʚʦ ʜʣʷ ʜʝʚʫʰʝʢ 

(ʤʦʣʦʜʝʞʠ) ʚ ʧʦʠʩʢʝ ʠʜʝʡ ʜʣʷ ʤʦʜʝʣʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʝʪʦʜʳ ʠʟʚʝʩʪʥʳʭ 

ʜʠʟʘʡʥʝʨ-ʤʦʜʝʣʴʝʨʦʚ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ ʧʦʩʣʝ ʤʝʪʦʜʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʞʝʣʘʥʠʝ ʤʦʣʦʜʝʞʠ ʙʳʪʴ ʧʦʭʦʞʠʤʠ ʥʘ ʠʟʚʝʩʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ 

(ʂʦʢʦ ʐʘʥʝʣʴ, ʂʨʠʩʪʠʘʥ ɼʠʦʨ ʠ ʜʨ.). ʏʘʩʪʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʤʝʪʦʜʦʚ ʘʥʘʣʦʛʠʠ ʠ 

ʥʝʦʣʦʛʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʣʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠʟʚʝʩʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʴʰʦʛʦ ʦʧʳʪʘ (ʈʠʩʫʥʦʢ 15). 

 

   
 

ʈʠʩʫʥʦʢ 15. ɺ ʤʦʜʝʣʷʭ ʥʘʨʫʰʝʥʳ ʧʨʘʚʠʣʘ ʥʘʜʝʚʘʥʠʷ ʦʜʝʞʜʳ ʠ ʠʭ ʢʦʤʧʣʝʢʪʳ 
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ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʷʚʣʷʝʪʩʷ ʜʣʷ ʤʦʣʦʜʝʞʠ ʩʣʦʞʥʳʤ ʠ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʧʳʪʘ. ʀʟʚʝʩʪʥʳʝ ʠ ʦʧʳʪʥʳʝ 

ʜʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʵʪʦʪ ʤʝʪʦʜ ʩ ʦʩʦʙʳʤ ʪʚʦʨʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ. ɺ ʠʭ ʤʦʜʝʣʷʭ ʪʚʦʨʯʝʩʢʠʡ 

ʠʩʪʦʯʥʠʢ ʥʠʢʦʛʜʘ ʦʪʢʨʳʪʦ ʥʝ ʦʪʨʘʞʘʝʪʩʷ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥ ʯʫʚʩʪʚʫʝʪʩʷ ʜʘʞʝ ʩ ʟʘʢʨʳʪʳʤʠ 

ʛʣʘʟʘʤʠ, ʟʚʫʯʠʪ ʤʫʟʳʢʦʡ ʚ ʫʰʘʭ ʠ ʙʣʘʛʦʫʭʘʝʪ ʘʨʦʤʘʪʦʤ. ʇʦʵʪʦʤʫ, ʜʣʷ ʤʦʣʦʜʝʞʠ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʚʘʪʳʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʕʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʪʦʜʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʣʘʜʘʶʪ 

ʤʥʦʞʝʩʪʚʦʤ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʧʦʠʩʢʘ ʠʜʝʡ ʠ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ ʥʝʠʩʩʷʢʘʝʤʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʤʦʣʦʜʝʞʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʦʜʝʣʝʡ. 

2. ɼʣʷ ʤʦʣʦʜʳʭ ʜʠʟʘʡʥʝʨʦʚ-ʤʦʜʝʣʴʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʜʣʷ ʤʦʣʦʜʝʞʠ, 

ʥʘʯʠʥʘʶʱʝʡ ʜʠʟʘʡʥʝʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚʳʧʫʩʢʥʫʶ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʠ ʢʫʨʩʦʚʦʡ ʧʨʦʝʢʪ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ  

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʠʩʪʦʨʠʷ, ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʘ ʘʙʜʦʤʠʥʦʧʣʘʩʪʠʢʠ ʚ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʙʜʦʤʠʥʦʧʣʘʩʪʠʢʘ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʛʦ ʩʧʨʦʩʘ ʧʘʮʠʝʥʪʦʚ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʚʦʝʛʦ ʪʝʣʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʧʦʩʣʝ ʧʦʪʝʨʠ ʤʘʩʩʳ ʪʝʣʘ, ʵʪʦ ʜʘʝʪ ʙʦʣʝʝ ʢʨʘʩʠʚʳʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ, ʥʦ ʦʥʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ ʠ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʥʘʪʦʤʠʠ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ, ʠʟ-ʟʘ ʧʦʩʣʝʜʫʶʱʝʛʦ 
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ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ. ʆʧʠʩʘʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʦʧʨʦʩʦʚ ʘʙʜʦʤʠʥʦʧʣʘʩʪʠʢʠ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʪʝʭʥʠʢʫ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʦʩʣʦʞʥʝʥʠʡ.  

 

Abstract. The literature review presents the history, status and perspective of abdominoplasty 

in plastic surgery. Today, abdominoplasty draws special attention due to the increased demand of 

patients to improve their body due to various deformities of the anterior abdominal wall. As a result 

of the analysis it was found out that in most cases it is recommended to perform the surgical 

intervention after weight loss, it gives a more beautiful aesthetic appearance, but it requires special 

attention and knowledge in the field of anatomy of the anterior abdominal wall, because of the 

subsequent development of complications. Historical aspects of abdominoplasty issues and modern 

views on the technique of intervention, prevention and treatment of complications are described.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʙʜʦʤʠʥʦʧʣʘʩʪʠʢʘ, ʧʝʨʝʜʥʷʷ ʙʨʶʰʥʘʷ ʩʪʝʥʢʘ, ʧʣʘʩʪʠʯʝʩʢʘʷ ʭʠʨʫʨʛʠʷ.  

 

Keywords: abdominoplasty, anterior abdominal wall, plastic surgery. 

 

ɺ ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ ʘʙʜʦʤʠʥʦʧʣʘʩʪʠʢʘ (ɸɹʇ) ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʠʟ 

ʚʩʝʭ ʦʧʝʨʘʮʠʠ. ʀʩʪʦʨʠʠ ɸɹʇ ʙʦʣʝʝ 130 ʣʝʪ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʤʦʜʝʨʥʠʟʠʨʫʝʪʩʷ ʠ ʥʘ ʵʪʦʤ ʥʝ 

ʦʪʚʘʣʠʚʘʝʪʩʷ. ʂʳʨʛʳʟʩʪʘʥʝ, ʢʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʩʝ 

ʩʧʦʩʦʙʦʚ ɸɹʇ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ɺ 

ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʦʧʠʩʘʥʳ ʚʩʝ ʨʘʥʥʝʝ ʚʦʟʥʠʢʰʠʝ ʚʦʧʨʦʩʳ, ʧʨʦʙʣʝʤʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ɸɹʇ. ʀʟʚʝʩʪʥʦ ʠʟ ʠʩʪʦʨʠʠ, ʯʪʦ ʫʯʝʥʠʷ ʦ ʢʦʥʩʪʠʪʫʮʠʠ ʯʝʣʦʚʝʢʘ ʪʝʣʦʩʣʦʞʝʥʠʝ 

ʚʩʝʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʩ ʜʚʫʭ ʧʦʟʠʮʠʡ ð ʟʜʦʨʦʚʴʷ ʠ ʵʩʪʝʪʠʢʠ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʪʝʩʥʫʶ ʩʚʷʟʴ, 

ʯʪʦ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ [1 5].  

ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʩʪʠʪʫʮʠʝʡ ʯʝʣʦʚʝʢʘ ʚ ʵʩʪʝʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʝ, ʩʯʠʪʘʶʪʩʷ ʥʝ 

ʨʝʰʝʥʥʳʤʠ, ʧʨʠ ʵʪʦʤ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʪʦʪ ʬʘʢʪ, ʩʦʭʨʘʥʝʥʠʷ ʢʨʘʩʠʚʦʛʦ ʪʝʣʘ ʦʩʪʘʝʪʩʷ 

ʞʝʣʘʥʠʝʤ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ. ʕʪʦ ʩʯʠʪʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʜʣʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʜʝʪ ʘʢʪʠʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʢʦʨʨʝʢʮʠʠ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʠ ʢʦʥʪʫʨʥʘʷ ʧʣʘʩʪʠʢʘ ʚʩʝʛʦ 

ʪʝʣʘ. ʏʘʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ɸɹʇ ʚ ʩʪʨʫʢʪʫʨʝ ʚʩʝʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

20%. 

ɺ 1980 ʛʛ. ʚʧʝʨʚʳʝ ʧʨʦʚʝʣʠ ʠʩʩʝʯʝʥʠʝ ʠʟʣʠʰʥʝʡ ʢʦʞʠ ʥʘ ʞʠʚʦʪʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʫʧʦʯʥʦʡ ʛʨʳʞʝʡ ʠ ʩʜʝʣʘʣʠ ʵʪʦ Demars ʠ Marx [6]. ɸ 1899 ʛʦʜʫ Kelly ʨʘʟʨʘʙʦʪʘʣ ʦʧʝʨʘʮʠʶ 

ɸɹʇ. ɺ 1939 ʛʦʜʫ Thorek ʦʧʠʩʘʣ ʩʚʦʡ ʤʝʪʦʜ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʦʥ ʥʘʟʚʘʣ çʇʣʘʩʪʠʯʝʩʢʦʝ 

ʫʜʘʣʝʥʠʝ ʞʠʨʦʚʦʡ ʪʢʘʥʠè. ʆʥʠ ʚʳʧʦʣʥʷʣʠʩʴ, ʪʦʣʴʢʦ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʣʴʶ ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʢʦʞʥʦ-ʞʠʨʦʚʳʭ ʬʘʨʪʫʢʦʚ ʠ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ɸɹʇ 

[7]. 

ɺ ʭʠʨʫʨʛʠʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʧʝʨʘʪʠʚʥʳʝ ʜʦʩʪʫʧʳ, ʉ. ʀ. ʇʣʝʛʫʥʦʚʘ ʠ ʩʦʘʚʪ. ʚ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʦʪʨʘʟʠʣʠ 14 ʩʧʦʩʦʙʦʚ ʜʦʩʪʫʧʘ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟ ʥʠʭ ʥʝʩʫʪ ʣʠʰʴ 

ʠʩʪʦʨʠʶ ɸɹʇ, ʢʦʪʦʨʳʭ ʥʝ ʧʨʠʤʝʥʷʶʪ ʚ ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ [8]. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ɸɹʇ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʵʩʪʝʪʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ ʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʦʩʪʫʧʦʚ ʠ ʚ 

ʮʝʣʦʤ ʪʝʭʥʠʢʠ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʝʡ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ: ʫʢʨʝʧʣʝʥʠʝ ʤʳʰʝʯʥʦ-ʘʧʦʥʝʚʨʦʪʠʯʝʩʢʦʛʦ ʦʩʪʦʚʘ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ; 

ʢʦʨʨʝʢʮʠʶ ʬʘʩʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ; ʫʩʪʨʘʥʝʥʠʝ ʜʠʘʩʪʘʟʘ ʧʨʷʤʳʭ ʤʳʰʮ ʞʠʚʦʪʘ [9, 10].  

ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ɼ. ɻ. ɸʛʘʧʦʚ ʠ ʩʦʘʚʪ. ʧʨʝʜʣʘʛʘʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ: ʢʣʘʩʩʠʯʝʩʢʘʷ ɸɹʇ, 

ʤʠʥʠʘʙʜʦʤʠʥʦʧʣʘʩʪʠʢʘ (ʄɸɹʇ) ʠ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʠʢʠ [11].  
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ɹ. ɾ. ʄʫʩʘ ʠ ɺ. ɸ. ɿʦʪʦʚʘ, ʩʯʠʪʘʣʠ, ʯʪʦ ʢʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʄɸɹʇ, ʩʧʦʩʦʙʦʤ ʚʳʙʦʨʘ 

ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ɸɹʇ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʜʦʩʪʫʧʦʤ ʠ ʚʝʨʭʥʷʷ 

ɸɹʇ, ʩʦʟʜʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʣʘʩʪʠʢʦʡ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʞʠʚʦʪʘ ʧʨʦʚʝʩʪʠ 

ʤʘʤʤʦʧʣʘʩʪʠʢʫ [12]. ʉʫʱʝʩʪʚʫʝʪ ʘʣʛʦʨʠʪʤ ɸɹʇ: ʵʣʘʩʪʠʯʥʦʩʪʴ ʢʦʞʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʝʝ ʢ 

ʩʦʢʨʘʱʝʥʠʶ, ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʧʦʜʢʦʞʥʦʡ ʞʠʨʦʚʦʡ ʦʩʥʦʚʳ, ʪʦʥʫʩ ʤʳʰʝʯʥʦ-

ʘʧʦʥʝʚʨʦʪʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʥʘʣʠʯʠʝ ʜʠʘʩʪʘʟʘ ʧʨʷʤʳʭ ʤʳʰʮ ʞʠʚʦʪʘ ʠ ʚʝʥʪʨʘʣʴʥʳʭ ʛʨʳʞ 

[13]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʘʙʦʪ ʉ. ʇ. ɻʘʣʠʯ ʠ ʩʦʘʚʪ., ʘʚʪʦʨʳ ʦʧʠʩʳʚʘʶʪ 5 ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʠ 

ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ: ʧʝʨʚʦʤʫ ʪʠʧʫ ʦʪʥʦʩʠʪʩʷ ð ʧʦʩʣʝʨʦʜʦʚʳʡ ʧʪʦʟ ʚ ʦʙʣʘʩʪʠ 

ʛʠʧʦʛʘʩʪʨʠʷ ʠ ʜʝʬʦʨʤʘʮʠʷ ʚʦʟʥʠʢʰʘʷ ʧʦʩʣʝ ʧʨʝʜʳʜʫʱʠʭ ʦʧʝʨʘʮʠʠ; ʚʪʦʨʦʡ ʪʠʧ ʵʪʦ ʠʟʙʳʪʦʢ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʪʦʣʱʠʥʦʡ, ʤʝʥʝʝ 5 ʩʤ ʚ ʛʠʧʦʛʘʩʪʨʠʠ ʠ ʚ ʤʝʟʦʛʘʩʪʨʠʠ, ʧʨʠ ʵʪʦʤ ʤʳʰʝʯʥʦ-

ʘʧʦʥʝʚʨʦʪʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʥʝ ʠʟʤʝʥʝʥ; ʪʨʝʪʠʡ ʪʠʧ ʜʝʬʦʨʤʘʮʠʠ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʩ 

ʠʟʙʳʪʢʦʤ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʙʦʣʝʝ 5 ʩʤ ʚʠʜʝ ʬʘʨʪʫʢʘ, ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʜʠʘʩʪʘʟʘ ʧʨʷʤʳʭ ʤʳʰʮ 

ʞʠʚʦʪʘ; ʯʝʪʚʝʨʪʳʡ ʪʠʧ ʧʝʨʝʜʥʷʷ ʙʨʶʰʥʘʷ ʩʪʝʥʢʘ ʜʝʬʦʨʤʠʨʦʚʘʥʘ ʚʠʜʫ çʢʫʧʦʣʘè ʩ 

ʨʝʣʘʢʩʘʮʠʝʡ ʤʳʰʝʯʥʦ-ʘʧʦʥʝʚʨʦʪʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ; ʧʨʠ 

ʧʷʪʳʡ ʪʠʧ ʚʳʨʘʞʝʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩ ʠʟʙʳʪʢʦʤ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ 

ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɼʘʥʥʳʝ ʪʠʧʳ ʠʟʫʯʝʥʳ ʠ 

ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʢʣʠʥʠʯʝʩʢʠʭ ʦʧʳʪʦʚ, ʧʨʠ ʵʪʦʤ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʯʪʦ ʧʨʠ ʯʝʪʚʝʨʪʦʤ 

ʠ ʧʷʪʦʤ ʪʠʧʝ ʧʨʦʚʝʜʝʥʠʷ ɸɹʇ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʚʩʝʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʫʢʨʝʧʣʝʥʠʝʤ ʠ ʫʩʪʨʘʥʝʥʠʝʤ ʜʠʘʩʪʘʟʘ ʧʨʷʤʳʭ ʤʳʰʮ ʞʠʚʦʪʘ [14].  

ɺ 2010 ʛ. ʀ. ɸ. ʄʠʟʠʝʚʳʤ ʠ ʉ. ɸ. ɸʣʠʰʘʥʦʚʳʤ ʨʘʟʨʘʙʦʪʘʥ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ɸɹʇ, ʚ 

ʯʝʤ ʦʥ ʟʘʢʣʶʯʘʝʪʩʷ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʜʠʩʩʝʢʮʠʶ ʢʦʞʥʦ-ʞʠʨʦʚʦʛʦ ʣʦʩʢʫʪʘ ʥʠʞʝ ʧʫʧʢʘ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʥʘ ʘʧʦʥʝʚʨʦʟʝ 0,8 ʩʤ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʣʠʧʦʩʘʢʮʠʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʯʘʩʪʦʪʫ ʦʩʣʦʞʥʝʥʠʡ ʠ ʪʨʘʚʤʘʪʠʯʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʠʟ-ʟʘ ʩʦʭʨʘʥʝʥʠʷ ʢʨʦʚʝʥʦʩʥʳʭ ʠ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ [15, 16].  

ɺ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʕ. ɺ. ʐʠʭʠʨʤʘʥ ʦʧʠʩʘʥʳ, ʯʪʦ ʧʦʩʣʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʪʝʨʠ ʤʘʩʩʳ ʪʝʣʘ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʤʠʥʠʤʘʣʴʥʳʝ ʨʠʩʢʠ 

ʦʩʣʦʞʥʝʥʠʡ. ʇʨʠ ʵʪʦʤ, ʦʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʘʟʨʝʟʦʚ, ʧʣʘʩʪʠʢʘ 

ʤʳʰʝʯʥʦ-ʘʧʦʥʝʚʨʦʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ çʧʝʨʝʚʝʨʥʫʪʦʡ ʙʫʢʚʳ Vè ʜʣʷ 

ʧʣʘʩʪʠʢʠ ʧʫʧʢʘ ʠ ʦʪʢʘʟ ʦʪ ʯʨʝʟʤʝʨʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʪʢʘʥʝʡ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ, 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʮʠʠ [17].  

ɹʦʣʴʥʳʤ ʩ ʤʦʨʙʠʜʥʳʤ ʦʞʠʨʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʧʨʦʚʦʜʠʪʴ 

ʙʘʨʠʘʪʨʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʪʦʣʴʢʦ ʧʦʩʣʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʚʳʧʦʣʥʠʪʴ ɸɹʇ [18 20].  

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʦʩʣʝ ɸɹʇ ʦʩʪʘʝʪʩʷ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʝʩʣʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ɸɹʇ ʫ 

ʧʘʮʠʝʥʪʘ ʠʤʝʝʪʩʷ ʙʦʣʴʥʦʡ ʧʨʦʮʝʥʪ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ 

ʪʦ ʠ ʥʦʩʠʪ ʭʨʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʫʩʫʛʫʙʣʷʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʜʘʣʝʥʥʦʤ 

ʧʝʨʠʦʜʝ [21].  

ɸʚʪʦʨʳ ɸ. ɽ. ʂʦʧʘʩʦʚ ʠ ʉ. ɻ. ʄʦʨʦʟʦʚ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ ʩ ʦʞʠʨʝʥʠʝʤ III ʩʪʝʧʝʥʠ ʧʦʨʦʡ 

ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʠ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʜʝʣʠ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʥʦʡ ɸɹʇ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʠʤʝʶʱʠʝ ʥʦʨʤʘʣʴʥʫʶ ʤʘʩʩʫ ʪʝʣʘ [22].  

ʃʶʙʦʝ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥʘ ʦʪ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ ɸɹʇ ʥʝ 

ʠʩʢʣʶʯʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʦʩʣʦʞʥʝʥʠʷ: ʩʝʨʦʤʳ, ʛʝʤʘʪʦʤʳ, ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʰʚʘ [23ï

25].  

ʆʩʣʦʞʥʝʥʠʝ ʩʚʷʟʘʥʥʳʝ ʩ ɸɹʇ ʥʘʭʦʜʷʪʩʷ ʧʨʠʩʪʘʣʴʥʦʤ ʚʥʠʤʘʥʠʠ ʭʠʨʫʨʛʦʚ ʠ 

ʧʘʪʦʬʠʟʠʦʣʦʛʦʚ. ʅʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʅʀʀ ʦʙʱʝʡ ʧʘʪʦʣʦʛʠʠ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ (ʛ. 

ʄʦʩʢʚʘ) ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʭʝʤʦʢʠʥʦʚ ʚ ʥʝʡʪʨʦʬʠʣʘʭ ʠ ʢʣʝʪʢʘʭ 
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ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʘ ʧʘʮʠʝʥʪʦʚ ʦʞʠʨʝʥʠʝʤ ʠ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ. ʆʥʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʫ 

ʧʘʮʠʝʥʪʦʚ ʚ ʠʟʙʳʪʦʯʥʳʤ ʤʘʩʩʘʤ ʪʝʣʘ ʵʢʩʧʨʝʩʩʠʷ ʭʝʤʦʢʠʥʦʚ ʧʦʚʳʰʝʥʘ, ʯʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʫʚʝʣʠʯʝʥʥʳʤ ʧʨʠʪʦʢʦʤ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʞʠʨʦʚʫʶ ʪʢʘʥʴ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ 

ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʫʩʠʣʝʥʠʝ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʘʢʪʠʚʥʦʩʪʴʶ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ 

ɸɹʇ. ʊʘʢʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ ʭʝʤʦʢʠʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ, ʚ ʢʣʝʪʢʘʭ ʧʦʜʢʦʞʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʨʘ ʚ ʦʨʛʘʥʠʟʤʝ [26 28].  

ʉʝʨʦʤʘ ð ʵʪʦ ʩʢʦʧʣʝʥʠʝ ʩʝʨʦʟʥʦʡ ʞʠʜʢʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʪʩʣʘʠʚʘʥʠʶ ʢʦʞʥʳʭ ʣʦʩʢʫʪʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʪʢʘʥʝʡ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦʝ ʦʩʣʦʞʥʝʥʠʝ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ [29].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʝʪʦʢ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʤʠʛʨʠʨʫʶʪ ʤʘʢʨʦʬʘʛʠ ʠ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʭʝʤʦʢʠʥʘ CCL2, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʵʢʩʩʫʜʘʪʠʚʥʦʝ ʚʦʩʧʘʣʝʥʠʝ [30].  

ʏʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʩʝʨʦʤʳ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 3ï5% [31, 32]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʦʩʣʦʞʥʝʥʠʡ ʅ. ʆ. ʄʠʣʘʥʦʚ ʠ ʩʦʘʚʪ. ʩʯʠʪʘʶʪ ʧʨʠʤʝʥʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʝʷ ʥʘ ʦʩʥʦʚʝ ʙʠʦʧʦʣʠʤʝʨʘ ʬʠʙʨʠʥʘ [33].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʯʝʥʥʳʝ ʨʝʢʦʤʝʥʜʫʶʪ ɸɹʇ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʤʫʣʴʪʘʥʥʘʷ ʦʧʝʨʘʮʠʷ 

[34].  

ʅʘʧʨʠʤʝʨ, ʦʞʠʨʝʥʠʝ, ʚʝʥʪʨʘʣʴʥʳʝ ʛʨʳʞʠ ʠ ʞʝʣʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ [35ï37]. 

ʀ. ʇ. ʏʫʤʙʫʨʠʜʟʝ ʠ ʩʦʘʚʪ., ʦʪʨʘʞʘʶʪ ʩʚʦʠʭ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ, ʯʪʦ ʦʞʠʨʝʥʠʝ ʩʦʯʝʪʘʥʠʝ 

ʚʝʥʪʨʘʣʴʥʦʡ ʛʨʳʞʠ ʠ ʢʦʞʥʦ-ʞʠʨʦʚʦʛʦ ʧʪʦʟʘ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʠʤ, ʥʦ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʬʝʢʪʦʤ, ʯʪʦ ʫʭʫʜʰʘʶʪ ʧʦʢʘʟ0ʘʪʝʣʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦʤ 

ʧʣʘʥʝ, ʧʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʝʥʠʷ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʩ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ ʥʘ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ [38].  

ʇʨʦʚʝʜʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʳ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 46 ʧʘʮʠʝʥʪʦʚ ʢʦʪʦʨʳʤ ʧʨʦʚʝʜʝʥʘ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ɸɹʇ [39].  

ʉʠʤʫʣʴʪʘʥʥʘʷ ʭʦʣʝʮʠʩʪʵʢʪʦʤʠʷ, ʛʨʳʞʠ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʧʨʠ ɸɹʇ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

[40 41]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʭʠʨʫʨʛʠʠ ɸɹʇ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʘʪʦʯʝʥʥʦʡ ʠ ʠʟʚʝʩʪʥʦʡ 

ʦʧʝʨʘʮʠʝʡ ʢʘʢ ʜʣʷ ʧʣʘʩʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʜʣʷ ʦʙʱʠʭ ʭʠʨʫʨʛʦʚ, ʦʜʥʘʢʦ ʦʧʝʨʘʪʠʚʥʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʨʠʤʝʥʠʤʳʭ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʙʦʣʴʰʦʡ ʧʦʪʝʨʠ ʤʘʩʩʳ ʪʝʣʘ, ʩʯʠʪʘʝʪʩʷ 

ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʪʘʢ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷʤʠ ʘʥʘʪʦʤʠʠ 

ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ɹʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʤʝʜʠʮʠʥʝ 

ʟʥʘʥʠʷ ʭʠʨʫʨʛʦʚ ʪʝʭʥʠʢʘ ʘʙʜʦʤʠʥʦʧʣʘʩʪʠʢʠ ʫʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʠ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  
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WAYS TO I MPROVE PREVENTIVE MEASURES  

IN ASEPTIC NECROSIS OF THE FEMORAL HEAD  

(literature review) 
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ɸʥʥʦʪʘʮʠʷ. ɸʩʝʧʪʠʯʝʩʢʠʡ ʥʝʢʨʦʟ ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ð ʪʷʞʝʣʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ, ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ 

ɸʅɻɹʂ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ, ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʝ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʣʝʯʝʥʠʶ, ʩʦʭʨʘʥʝʥʠʶ ʬʫʥʢʮʠʠ ʩʫʩʪʘʚʘ ʠ ʨʘʟʚʠʪʠʶ 

ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨ ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʩ ʘʩʝʧʪʠʯʝʩʢʠʤ ʥʝʢʨʦʟʦʤ ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ. ʆʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʘʥʥʝʤʫ ʩʢʨʠʥʠʥʛʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʄʈʊ, ʚʳʷʚʣʷʶʱʝʤʫ ʜʦʢʣʠʥʠʯʝʩʢʠʝ 

ʩʪʘʜʠʠ ʫ 85% ʧʘʮʠʝʥʪʦʚ ʠʟ ʛʨʫʧʧ ʨʠʩʢʘ (ʧʨʠʸʤ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, ʪʨʘʚʤʳ, ʘʣʢʦʛʦʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ). ʇʦʜʯʸʨʢʠʚʘʝʪʩʷ ʨʦʣʴ ʤʦʜʠʬʠʢʘʮʠʠ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʦʪʢʘʟ ʦʪ ʘʣʢʦʛʦʣʷ ʠ 

ʢʫʨʝʥʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʀʄʊ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʣʴʮʠʷ, ʚʠʪʘʤʠʥʘ D ʠ ʙʠʩʬʦʩʬʦʥʘʪʦʚ 

ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʪʨʘʪʝʛʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʨʘʧʠʠ ʩʠʩʪʝʤʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ: ʟʘʤʝʥʘ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʛʝʥʪʳ, ʢʦʥʪʨʦʣʴ ʛʠʧʝʨʣʠʧʠʜʝʤʠʠ, 

ʜʠʘʙʝʪʘ ʠ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʸʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʧʨʦʪʦʢʦʣʘʤ, 

ʪʘʢʠʤ ʢʘʢ ʷʧʦʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʩʢʨʠʥʠʥʛʘ, ʩʥʠʟʠʚʰʘʷ ʯʘʩʪʦʪʫ ʧʦʟʜʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ 40%, ʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʘʤ, ʚʢʣʶʯʘʶʱʠʤ ʛʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ɸʚʪʦʨ 

ʘʢʮʝʥʪʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʨʘʯʝʡ ʠ ʧʘʮʠʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ (ʪʝʣʝʤʝʜʠʮʠʥʘ) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨʳ ʩʥʠʞʘʶʪ ʨʠʩʢ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʥʝʢʨʦʟʘ ʥʘ 40ï60%, ʩʦʢʨʘʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʠ. ʉʪʘʪʴʷ 

ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɸʅɻɹʂ. 

 

Abstract. Aseptic necrosis of the femoral head is a severe disease leading to disability of 

patients of working age. The article presents a comprehensive analysis of modern approaches to the 

prevention, early diagnosis and treatment of ANFH, based on the systematization of international 

research data. The aim of the study is to implement a comprehensive approach to prevention, early 

diagnosis, personalized treatment, preservation of joint function and the development of scientific 

and organizational measures to reduce morbidity, disability and improve the quality of life of 

patients with aseptic necrosis of the femoral head. The main attention is paid to early screening 

using MRI, which detects preclinical stages in 85% of patients from risk groups (taking 

corticosteroids, injuries, alcohol dependence). The role of lifestyle modification, including quitting 




