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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʥʝʣʠʥʝʡʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʧʦʩʪʨʦʝʥ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʡ ʦʧʝʨʘʪʦʨ ʧʦ ʄ. 

ʄ. ʃʘʚʨʝʥʪʴʝʚʫ,  ʜʦʢʘʟʘʥʘ ʪʝʦʨʝʤʘ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʠ ʚʳʙʨʘʥ ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʷʨʠʟʘʮʠʠ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʥʷʪʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʬʫʥʢʮʠʠ, ʤʝʪʦʜ 

ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʧʦ ʄ. ʄ. ʃʘʚʨʝʥʪʴʝʚʫ, ʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʝʪʦʜʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ, ʤʝʪʦʜʳ ʠʥʪʝʛʨʘʣʴʥʳʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ, ʠʥʪʝʛʨʦ-

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʪʠʧʘ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ, ʪʘʢʞʝ ʧʨʠ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʵʢʦʣʦʛʠʠ, 

ʤʝʜʠʮʠʥʳ, ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʄʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʪʝʦʨʠʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʢʣʘʩʩʘʭ ʥʝʢʦʨʨʝʢʪʥʳʭ ʟʘʜʘʯ, ʜʣʷ 

ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ. ɸ ʪʘʢʞʝ 

ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʧʨʠʚʦʜʷʱʠʭʩʷ ʢ ʫʨʘʚʥʝʥʠʷʤ ʪʨʝʪʴʝʛʦ ʨʦʜʘ.  

 

Abstract. The article considers nonlinear Volterra-Stieltjes integral equations of the third kind, 

and its solution by regularizing operator according to M. M. Lavrentev. A uniqueness theorem was 

proved, and a regularization parameter was chosen. The research uses the concept of a derivative 

with respect to an increasing function, the method of regularization according to M. M. Lavrentevs 

methods in functional analysis, methods of transformation of equations, methods of integral and 

differential equations. Proposed methods can be used to study the integral, integral-differential 

equations of the Volterra-Stieltjes type of high orders, as well as in the qualitative study of some 

applied processes in the field of physics, ecology, medicine, and the theory of control complex 

systems. They can be used in the further development of the theory of integral equations in classes 
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of incorrect problems, in numerical solution of Volterra-Stieltjes integral equations of the third kind, 

and when solving specific applied problems that lead to equations of the third kind. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʫʣʷʨʠʟʘʮʠʷ, ʨʝʰʝʥʠʷ, ʥʝʣʠʥʝʡʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ, ʪʨʝʪʠʡ ʨʦʜ,  ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʘ  ʨʝʛʫʣʷʨʠʟʘʮʠʠ. 

 

Keywords: regularization, solutions, nonlinear Volterra-Stieltjes integral equations, third kind, 

choice of regularization parameter. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʥʝ ʚʩʝʛʜʘ ʩʚʦʜʠʪʩʷ ʢ 

ʠʥʪʝʛʨʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ɺʦʣʴʪʝʨʨʘ, ʪʘʢ ʢʘʢ ʠʥʪʝʛʨʘʣ ʉʪʠʣʪʴʝʩʘ ʥʝ ʚʩʝʛʜʘ ʩʚʦʜʠʪʩʷ ʢ 

ʠʥʪʝʛʨʘʣʫ ʈʠʤʘʥʘ ʠʣʠ ʠʥʪʝʛʨʘʣʫ ʃʝʙʝʛʘ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʧʦ ʄ. ʄ. ʃʘʚʨʝʥʪʴʝʚʫ, ʚʳʙʨʘʥ ʧʘʨʘʤʝʪʨ 

ʨʝʛʫʣʷʨʠʟʘʮʠʠ, ʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʝʪʦʜʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ, 

ʤʝʪʦʜʳ ʠʥʪʝʛʨʘʣʴʥʳʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɺʳʙʦʨʦʤ ʧʘʨʘʤʝʪʨʘ ʧʦʣʫʯʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ: 

άὸuὸ ὑὸȟίȟuί Ὠ•ί Ὢὸȟ      ὸ‭ὸȟ    Ὕȟ     Ὕ ὸ 

(1) 

 

ʛʜʝ K(t,s,u), f(t), m(t)-ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ, 0)( 0 =tm , m(t)-ʥʝʫʙʳʚʘʶʱʘʷ ʥʝʧʨʝʨʳʚʥʘʷ 

ʬʫʥʢʮʠʷ ʥʘ [t0, T], )(tu -ʥʝʠʟʚʝʩʪʥʘʷ ʬʫʥʢʮʠʷ ʥʘ [t0, T], )(tj -ʚʦʟʨʘʩʪʘʶʱʘʷ ʥʝʧʨʝʨʳʚʥʘʷ 

ʬʫʥʢʮʠʷ ʥʘ [t0, T]. 

ʅʘʨʷʜʫ ʩ ʫʨʘʚʥʝʥʠʝʤ (1) ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʨʘʚʥʝʥʠʝ:  
 

‐ άὸ‐ȟὸ‮ ὑὸȟίȟuίȟ‐ Ὠ•ί Ὢὸ ‐όὸȟ     ὸ‭ὸȟὝȟ        
(2) 

 

ʛʜʝ e<0 ïʤʘʣʳʡ ʧʘʨʘʤʝʪʨ, Í),( st G={ }Ttstst ¢¢¢0:),( . 

ɺʩʶʜʫ ʙʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ὑὸȟίȟόʧʨʝʜʩʪʘʚʠʤʦ ʚ ʚʠʜʝ: 
 

ὑὸȟίȟό ὑ ὸȟίό ὑ ὸȟίȟόȟ    ̄̅ ̆ ὸȟίȟό ᶰὋ ὙȢ (3) 
 

ʈʘʟʣʠʯʥʳʝ ʚʦʧʨʦʩʳ ʪʝʦʨʠʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ [1] ʠʩʩʣʝʜʦʚʘʥʳ ʣʠʥʝʡʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚʪʦʨʦʛʦ ʨʦʜʘ ʠ ʠʭ 

ʩʠʩʪʝʤʳ ʥʘ ʢʦʥʝʯʥʳʭ ʠ ʙʝʩʢʦʥʝʯʥʳʭ ʠʥʪʝʨʚʘʣʘʭ. ɺ [2] ʜʘʥ ʦʙʟʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 

ʠʥʪʝʛʨʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ɺʦʣʴʪʝʨʨʘ ʚʪʦʨʦʛʦ ʨʦʜʘ. ɺ [3] ʜʣʷ ʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʨʦʜʦʚ ʩ ʛʣʘʜʢʠʤʠ ʷʜʨʘʤʠ ʜʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʩʝʤʝʡʩʪʚʘ ʨʝʰʝʥʠʡ. ʅʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ ʧʝʨʚʦʛʦ ʨʦʜʘ ʧʦʣʫʯʝʥʳ ʚ [4], ʛʜʝ ʜʣʷ ʨʝʰʝʥʠʷ 

ʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ ʧʝʨʚʦʛʦ ʨʦʜʘ ʧʦʩʪʨʦʝʥʳ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʝ 
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ʦʧʝʨʘʪʦʨʳ ʧʦ ʄ. ʄ. ʃʘʚʨʝʥʪʴʝʚʫ. ɺ ʨʘʙʦʪʘʭ [5] ʠ [6] ʠʩʩʣʝʜʦʚʘʥʳ ʫʨʘʚʥʝʥʠʷ ɺʦʣʴʪʝʨʨʘ 

ʧʝʨʚʦʛʦ ʨʦʜʘ ʠ ʦʙʨʘʪʥʳʝ ʟʘʜʘʯʠ. ɺ [7] ʠ [8] ʜʦʢʘʟʘʥʳ ʪʝʦʨʝʤʳ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʠ  ʧʦʩʪʨʦʝʥʳ 

ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʝ ʦʧʝʨʘʪʦʨʳ ʧʦ ʄ. ʄ. ʃʘʚʨʝʥʪʴʝʚʫ ʜʣʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʭ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ ʧʝʨʚʦʛʦ ʨʦʜʘ ʩ ʥʝʛʣʘʜʢʠʤʠ ʤʘʪʨʠʯʥʳʤʠ ʷʜʨʘʤʠ. ɺ [9] 

ʜʣʷ ʩʠʩʪʝʤ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʜʦʢʘʟʘʥʳ ʪʝʦʨʝʤʳ 

ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʠ  ʧʦʩʪʨʦʝʥʳ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʝ ʦʧʝʨʘʪʦʨʳ ʧʦ ʄ. ʄ. ʃʘʚʨʝʥʪʴʝʚʫ. ɺ [10] 

ʜʣʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʜʦʢʘʟʘʥʳ ʪʝʦʨʝʤʳ 

ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʩʪʨʦʝʥʳ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʝ ʦʧʝʨʘʪʦʨʳ ʧʦ ʄ. ʄ. ʃʘʚʨʝʥʪʴʝʚʫ. ɺ [11] ʥʘ 

ʦʩʥʦʚʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʧʨʦʩʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʨʝʰʝʥʠʷ ʜʣʷ 

ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ c ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ 

ʦʜʥʦʡ ʪʦʯʢʝ ʥʘ ʢʦʥʝʯʥʦʤ ʧʨʦʤʝʞʫʪʢʝ. ɺ [12] ʥʘ ʦʩʥʦʚʝ ʧʦʜʭʦʜʘ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ [11] ʠʟʫʯʝʥ 

ʢʣʘʩʩ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʥʘ ʢʦʥʝʯʥʦʤ ʧʨʦʤʝʞʫʪʢʝ. ɺ 

ʨʘʙʦʪʘʭ [13] ʠ [14] ʥʘ ʦʩʥʦʚʝ ʧʦʜʭʦʜʦʚ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ [11] ʠ [12], ʨʘʟʨʘʙʦʪʘʥ ʫʣʫʯʰʝʥʥʳʡ 

ʥʦʚʳʡ ʧʦʜʭʦʜ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʌʨʝʜʛʦʣʴʤʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʩ ʤʥʦʛʦʪʦʯʝʯʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʘ ʢʦʥʝʯʥʦʤ ʧʨʦʤʝʞʫʪʢʝ. ɺ 

ʨʘʙʦʪʝ [15], ʥʘ ʦʩʥʦʚʝ ʧʦʥʷʪʠʷ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʬʫʥʢʮʠʠ ʚʚʝʜʝʥʥʳʡ ʚ 

[14], ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ 

ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʦʜʦʚ. ɺ [16]  ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ  ʧʦʩʪʨʦʝʥ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʡ ʦʧʝʨʘʪʦʨ ʧʦ 

ʄ. ʄ. ʃʘʚʨʝʥʪʴʝʚʫ ʠ ʜʦʢʘʟʘʥʘ ʪʝʦʨʝʤʘ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ. ɺ [17] ʚʳʙʨʘʥ ʧʘʨʘʤʝʪʨ 

ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ 

ʪʨʝʪʴʝʛʦ ʨʦʜʘ. ɿʜʝʩʴ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ɺʦʣʴʪʝʨʨʘ-

ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ (1) ʧʦʩʪʨʦʝʥ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʡ ʦʧʝʨʘʪʦʨ ʧʦ ʄ. ʄ. ʃʘʚʨʝʥʪʴʝʚʫ,  

ʜʦʢʘʟʘʥʘ ʪʝʦʨʝʤʘ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʠ ʚʳʙʨʘʥ ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʷʨʠʟʘʮʠʠ. 

ʇʨʝʜʧʦʣʦʞʠʤ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

ʘ) )G(),( CstK Í , ],[0),(],,[),( 0000 TttʧʨʠttKTtʉttK Í²Í ; 

ʙ) ʧʨʠ t>t ʜʣʷ ʣʶʙʳʭ Gsst Í),(),,( t  ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ 

ȿὑ ὸȟί ὑ †ȟίȿ ὰ ὑ ίȟίὨ•ί άὸȟ 

ʛʜʝ 
1
l ð ʠʟʚʝʩʪʥʦʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ.  

ʩ) ὑ ὸȟὸȟό πȟὸȟόᶰὸȟὝ Ὑȟ   ὑ ὸȟίȟπ π  ʧʨʠὸȟίᶰὋȟ    ʧʨʠ ὸ † 

ʜʣʷ ʣʶʙʳʭ ὸȟίȟό ȟ†ȟίȟό ȟὸȟίȟό ȟ†ȟίȟό ᶰὋ Ὑ ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ 

ȿὑ ὸȟίȟό ὑ †ȟίȟό ὑὸȟίȟό ὑ†ȟίȟό ȿ ὰ ὑ ίȟίὨ•ί άὸ ȿό όȿȟ 

ʛʜʝ ὰ ð ʠʟʚʝʩʪʥʦʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ. ɿʜʝʩʴ ],[ 0 TtC  ð ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʭ 
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ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʣʝʤʤʳ 1, 2 ʠ 3. 

ʃʝʤʤʘ 1. ʇʫʩʪʴ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʘ) ʠ  
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(7) 

ʋʯʠʪʳʚʘʷ ʦʮʝʥʢʠ (6), (7), ʠʟ (4) ʧʦʣʫʯʠʤ ʦʮʝʥʢʫ (5). ʃʝʤʤʘ 1 ʜʦʢʘʟʘʥʘ. 

ʃʝʤʤʘ 2. ʇʫʩʪʴ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʠ ʘ), ʙ) ʠ 
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,0)(),(),()()()( 2121 ­-+-¢-
ccc

tutttututu eueu ʧʨʠ 0­e . 

ʇʦʵʪʦʤʫ )()( 21 tutu = , ʧʨʠ [ ]Ttt ,0Í . ʉʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 1 ʜʦʢʘʟʘʥʦ. 

ɼʘʣʝʝ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʘʥʘ ʬʫʥʢʮʠʷ ( )f td Í ],[ 0 TtC ʠ ʯʠʩʣʦ 
0u , ʪʘʢʠʝ  

 

dd ¢-
c

tftf )()( ,   
0 0( ) ,u t u ad- ¢  (26) 

ʛʜʝ a<0  ʠ π  .ï ʧʦʩʪʦʷʥʥʳʝ ʯʠʩʣʘ ‏

ʈʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ 
 

‐ άὸ‮ ὸȟ‐ ὑ ὸȟίȟu ίȟ‐ Ὠ•ί Ὢὸ ‐όȟ   ὸɴ ὸȟὝȢ   

(27) 

 

ʀʟ (2) ʦʪʥʠʤʘʷ (27) ʚʚʦʜʷ ʦʙʦʟʥʘʯʝʥʠʷ  
 

ό ὸȟ‐ uὸȟ‐ u ὸȟ‐ȟ      ὸ‭ὸȟὝ, (28) 

ʀʤʝʝʤ 
 

‐ άὸό ὸȟ‐ ᷿ὑ ὸȟίό ίȟ‐Ὠ•ί ᷿ ὑ ὸȟίȟu

ίȟ‐ ὑ ὸȟίȟό ίȟ‐ Ὠ•ί Ὢὸ Ὢὸ ‐όὸ ό ȟ       ὸɴ ὸȟὝȢ  

(29) 

 

ʋʨʘʚʥʝʥʠʝ (29) ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ 
 

Õ Ôȟʀ
+ ÓȟÓ

ʀ ÍÔ
Õ ÓȟʀÄʒÓ

ρ

ʀ ÍÔ
+ ÔȟÓ + ÓȟÓÕ ÓȟʀÄʒÓ

ρ

ʀ ÍÔ
+ ÔȟÓȟuÓȟʀ + ÔȟÓȟÕ Óȟʀ ÄʒÓ

ÆÔ ÆÔ

ʀ ÍÔ

ʀÕÔ Õ

ʀ ÍÔ
ȟ          ÔצÔ ȟ4 

(30) 

ʀʩʧʦʣʴʟʫʷ ʨʝʟʦʣʴʚʝʥʪʳ ʷʜʨʘ ]
)(

),(
[ 0

tm

ssK

+
-
e

ʠ ʦʙʦʙʱʝʥʥʫʶ ʬʦʨʤʫʣʫ ɼʠʨʠʭʣʝ[15], 

ʫʨʘʚʥʝʥʠʷ (30) ʩʚʦʜʠʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 

ό ὸȟ‐ Ὄ ὸȟίȟ‐ό ίȟ‐Ὠ•ί

ὗ ὸȟ†ȟu†ȟ‐ȟu †ȟ‐ Ὠ•† Ὂ ὸȟ‐ȟ 

(31) 

ʛʜʝ Ὄ ὸȟίȟ‐-ʦʧʨʝʜʝʣʝʥ ʚ ʣʝʤʤʝ 2, 
 

Ὂ ὸȟ‐ ᷿ὑ ίȟίὩ
᷿

ȟ

d•ίȟ 

(32) 
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ὗ ὸȟ†ȟu†ȟ‐ȟu †ȟ‐

ρ

‐ άὸ
ὑ ὸȟ†ȟu†ȟ‐ ὑ ὸȟ†ȟu †ȟ‐

ὑ ίȟί

‐ άὸ
Ὡ
᷿

ȟ ρ

‐ άί
ὑ ίȟ†ȟ‐ȟ†‮

ὑ ίȟ†ȟό †ȟ‐ Ὠ•ίȢ 

(33) 

 

ʅʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 
 

ρ

‐ άὸ
ὑ ὸȟ†ȟu†ȟ‐ ὑ ὸȟ†ȟu †ȟ‐

ρ

‐ άὸ
Ὡ
᷿

ȟ

ὑ ὸȟ†ȟu†ȟ‐ ὑ ὸȟ†ȟu †ȟ‐

ὑ ίȟί

‐ άὸ ‐ άί
Ὡ
᷿

ȟ

ὑ ὸȟ†ȟ‐ȟ†‮

ὑ ὸȟ†ȟu †ȟ‐ Ὠ•ίȢ 

 

(34) 

ʋʯʠʪʳʚʘʷ ʫʩʣʦʚʠʶ ʩ) ʠ ʪʦʞʜʝʩʪʚʦ (34), ʠʟ (33) ʠʤʝʝʤ 

ὗ ὸȟ†ȟu†ȟ‐ȟu †ȟ‐

ρ

‐ άὸ
Ὡ
᷿

ȟ

ὑ ὸȟ†ȟu†ȟ‐ ὑ†ȟ†ȟu†ȟ‐

ὑ †ȟ†ȟu †ȟ‐ ὑ ὸȟ†ȟu †ȟ‐

+ ÓȟÓ

ʀ ÍÔ ʀ ÍÓ
Å
᷿

ȟ

+ Ôȟʐȟuʐȟʀ

+ Ôȟʐȟu ʐȟʀ + Óȟʐȟuʐȟʀ + Óȟʐȟu ʐȟʀ ÄʒÓȢ 

 

(35) 

ɺ ʩʠʣʫ(26), ʠʟ (32) ʠʤʝʝʤ 

( , ) 2( ).
c

F td

d
e ad

e
¢ +  

(36) 

ɺ ʩʠʣʫ ʣʝʤʤʳ 2, ʜʣʷ Ὄ ὸȟίȟ‐ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ (8). 

ʆʮʝʥʠʤ ὗὸȟ†ȟu†ȟ‐ȟό †ȟ‐ Ȣ ʋʯʠʪʳʚʘʷ ʫʩʣʦʚʠʶ ʘ) ʠ ʩ) ʠʟ (35) ʧʦʣʫʯʠʤ 

ὗὸȟ†ȟu†ȟ‐ȟu †ȟ‐ Ὡ
᷿

ȟ

᷿ὑ †ȟ†Ὠ•† άὸ u

†ȟ‐ u †ȟ‐ ᷿
ȟ

᷿ὑ †ȟ†Ὠ•† άὸὩ
᷿

ȟ

u

†ȟ‐ u †ȟ‐Ὠ•ί ὰu†ȟ‐

u †ȟ‐ ὩὩ
᷿

ȟ

᷿
ȟ
Ὠ•ί

᷿
ȟ
Ὡ
᷿

ȟ

᷿
ȟ
Ὠ•† Ὠ•ί ὰὩ

(37) 
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),(),()1(],(),(])(sup
2

0
0

etuetuetuetunnn
dd

nn

n

-+=-+ñ
¤

--

²

eldee . 

 

ɺ ʩʠʣʫ ʦʮʝʥʢʠ (36), (8), (37)ʠ ʫʯʠʪʳʚʘʷ (28), ʠʟ (31) ʠʤʝʝʤ 
 

ȿό ὸȟ‐ȿ ὰ ὰ Ὡ ρȿό ίȟ‐ȿὨ•ί ς
‏

‐
 ȟ         ὸ‭ὸȟὝȢ‏‌

(38) 

 

ɼʘʣʝʝ, ʚ ʩʠʣʫ ʦʙʦʙʱʝʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ɻʨʦʥʫʦʣʣʘ-ɹʝʣʣʤʘʥʘ[15], ʠʟ (38) ʧʦʣʫʯʠʤ 

ʩʣʝʜʫʶʱʫʶ ʦʮʝʥʢʫ 

ᴁό ὸȟ‐ᴁ ὓ
‏

‐
 ȟ‏‌

(39) 

 

ʛʜʝ ὓ ςὩὼὴὰ ὰ Ὡ ρ •Ὕ •ὸ Ȣ (40) 
 

ʀʟʚʝʩʪʥʦ, ʯʪʦ 

( , ) ( ) ( , ) ( , ) ( ) .
c c c

v t v t u t v t v td de e e- ¢ + -  

ʆʪʩʶʜʘ, ʫʯʠʪʳʚʘʷ (39) ʠʤʝʝʤ  
 

n Ôȟʀ nÔ ὓ ‏‌+ ( , ) ( )
c

v t v te- , (41) 

 

ʛʜʝ ʯʠʩʣʦ 4M ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʦʨʤʫʣʝ (40).  ɼʘʣʝʝ ʚ ʩʠʣʫ ʪʝʦʨʝʤʳ 1 ʠʟ (41) ʧʦʣʫʯʠʤ 

 

n Ôȟʀ nÔ ὓ ‏‌+ ὓ geȟ (42) 

 

ʛʜʝ ὓ ὑὓὓ, ʯʠʩʣʘ K, M ʠ ὓʦʧʨʝʜʝʣʝʥʳ ʚ ʪʝʦʨʝʤʝ 1. 

ʇʦʣʦʛʘʷ ‐  ʠʟ (42) ʧʦʣʫʯʠʤ   ‏
 

n Ôȟɿ ÕÔ ὓ ‏ ‏‌ ὓ  2

g

d, 
(43) 

 

ʛʜʝ ʯʠʩʣʘ ὓ ȟὓʦʧʨʝʜʝʣʝʥʳ ʚ (40) ʠ (42). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ 2.  

ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʘ), ʙ), ʩ) ʠ ʫʨʘʚʥʝʥʠʝ (1) ʠʤʝʝʪ ʨʝʰʝʥʠʝ

,10],,[)(
0

¢<Í gu g

y
TtCt y(t)=᷿ὑίȟίὨ•ί άὸȟ    ὸ‭ὸȟὝ. ʊʦʛʜʘ ʨʝʰʝʥʠʝ 

u ὸȟ‐ʫʨʘʚʥʝʥʠʷ (27) ʧʨʠ 
1

2 0e d= ­  ʩʭʦʜʠʪʩʷ ʧʦ ʥʦʨʤʝ ],[ 0 TtC  ʢ )(tu . ʇʨʠ ʵʪʦʤ  

ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ (43). 

ʇʨʠʤʝʨ. ʈʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʷ (1) ʧʨʠ 

]1,0[,
1

)(),,(,)(),1)(1(),(,)(,1,0
2100
Í

+
-==-+==== tststKttmststKttTt

u

u
uj , 

ʪ. ʝ. ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʶ 

ñ Í=
+

-
+-++

t

ttfsd
s

sst
ssttt

0

2
]1,0[,)()(]

)(1

)()(
)()1)(1[()(

u

u
uu . 

(44) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʣʦʚʠʷ ʘ), ʙ), ʩ) ʪʝʦʨʝʤʳ 1 ʠ 2 ʚʳʧʦʣʥʷʶʪʩʷ. ʊʘʢ ʢʘʢ ʧʨʠ 

]1,0[,, Í> hh tt  ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ 
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.)]()(),([)()1)((),(),(
000 ñ +¢¢--=-

t

tmsdssKtmstsKstK
h

jhh  

ɿʜʝʩ .ɹ1
1
=l  

ʇʨʠ ὸ †ʜʣʷ ÔȟÓȟÕ ȟÔȟÓȟÕ ȟʐȟÓȟÕ ȟʐȟÓȟÕ 'צ 2   ʩʧʨʘʚʝʜʣʠʚʘ ʦʮʝʥʢʘ 

ȿὑ ὸȟίȟό ὑ †ȟίȟό ὑ ὸȟίȟό ὑ †ȟίȟό ȿ ὸ †
u

u

u

u

ὸ †u u
u u

u u
ὸ †u u . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ὰ ρȢ 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ III ʨʦʜʘ 

ʧʦʩʪʨʦʝʥʳ ʨʝʛʫʣʷʨʠʟʠʨʫʶʱʠʝ ʦʧʝʨʘʪʦʨʳ ʠ ʚʳʙʨʘʥ ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʷʨʠʟʘʮʠʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʅʘʡʜʝʥʳ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʠ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʨʝʰʝʥʠʡ 

ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ;  

2. ʈʘʩʩʤʦʪʨʝʥ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʘ ʨʝʛʫʣʷʨʠʟʘʮʠʠ ʜʣ ̫ʨʝʰʝʥʠʷ ʢʣʘʩʩʘ ʥʝʣʠʥʝʡʥʳʭ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ; 

3. ɼʦʢʘʟʘʥʳ ʪʝʦʨʝʤʳ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʨʝʰʝʥʠʡ ʜʣ ̫ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ. 

 

ʆʪ ʯʠʩʪʦʛʦ ʩʝʨʜʮʘ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʙʣʘʛʦʜʘʨʥʦʩʪʴ 

ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜʦʢʪʦʨʫ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ɸʚʳʪ ɸʩʘʥʦʚʫ 

ʟʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ, ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʟʘʤʝʯʘʥʠʷ, ʩʜʝʣʘʥʥʳʝ ʠʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʦʡ ʩʪʘʪʴʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʠʭʣʠʥ ʉ. ɻ. ʃʝʢʮʠʠ ʧʦ ʣʠʥʝʡʥʳʤ ʠʥʪʝʛʨʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ. ʄ.: ʌʠʟʤʘʪʛʠʟ, 1959. 

234 ʩ. 

2. ʎʘʣʶʢ ɿ. ɹ. ʀʥʪʝʛʨʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ɺʦʣʴʪʝʨʨʘ // ʀʪʦʛʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʉʝʨʠʷ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 1977. ʊ. 15. ˉ0. ʉ. 131-198. 

3. ʃʘʚʨʝʥʪʴʝʚ ʄ. ʄ. ʆʙ ʠʥʪʝʛʨʘʣʴʥʳʭ  ʫʨʘʚʥʝʥʠʷʭ ʧʝʨʚʦʛʦ ʨʦʜʘ // ɼʦʢʣʘʜ rɸʅ ʉʉʉʈ. 

1959. ʊ. 127. ˉ1. ʉ. 31-33. 

4. Bedelova N., Asanov A., Orozmamatova Z., Abdullaeva Z. Regularization and Choice of 

the Parameter for the Third Kind Nonlinear Volterra-Stieltjes Integral Equation Solutions // 

International Journal of Modern Nonlinear Theory and Application. 2021. V. 10. ˉ2. P. 81-90. 

https://doi.org/10.4236/ijmnta.2021.102006 

5. Denisov A. M. Elements of the theory of inverse problems. (VSP). 1999. 

6. Asanov A. Regularization, uniqueness and existence of solutions of Volterra equations of 

the first kind. De Gruyter, 2011. https://doi.org/10.1515/9783110943238 

7. ʀʤʘʥʘʣʠʝʚ ʄ. ʀ., ɸʩʘʥʦʚ ɸ. ʆ ʨʝʰʝʥʠʷʭ ʩʠʩʪʝʤ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ ʧʝʨʚʦʛʦ ʨʦʜʘ // ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. 1989. ʊ. 309. ˉ5. ʉ. 1052-

1055. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 23 

8. ʀʤʘʥʘʣʠʝʚ ʄ. ʀ., ɸʩʘʥʦʚ ɸ. ʈʝʛʫʣʷʨʠʟʘʮʠʷ ʠ ʝʜʠʥʩʪʚʝʥʥʦʩʪʴ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤ 

ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ // ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. 

2007. ʊ. 415. ˉ1. ʉ. 14-17. 

9. ʀʤʘʥʘʣʠʝʚ ʄ. ʀ., ɸʩʘʥʦʚ ɸ., ɸʩʘʥʦʚ ʈ. ɸ. ʆ ʨʝʰʝʥʠʷʭ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʩ ʤʥʦʛʦʪʦʯʝʯʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ // 

ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. 2017. ʊ. 474. ˉ4. ʉ. 405-409. https://doi.org/10.7868/S086956521704-

001X 

10. ʀʤʘʥʘʣʠʝʚ ʄ. ʀ., ɸʩʘʥʦʚ ɸ., ɸʩʘʥʦʚ ʈ. ɸ. ʆʙ ʦʜʥʦʤ ʢʣʘʩʩʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ // ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. 2011. ʊ. 437. 

ˉ5. ʉ. 592-596. 

11. Asanov A., Matanova K., Asanov R. A class of linear and nonlinear Fredholm integral 

equations of the third kind // Kuwait Journal of Science. 2017. V. 44. ˉ1. P. 17-28. 

12. ɸʩʘʥʦʚ ʈ. ɸ. ʆʜʠʥ ʢʣʘʩʩ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ 

ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʩ ʚʳʨʦʞʜʝʥʥʳʤʠ ʤʘʪʨʠʯʥʳʤʠ ʷʜʨʘʤʠ // ʅʘʫʢʘ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʠ 

ʂʳʨʛʳʟʩʪʘʥʘ. 2017. ˉ5. ʉ. 69-72. 

13. ʀʤʘʥʘʣʠʝʚ ʄ. ʀ., ɸʩʘʥʦʚ ɸ., ɸʩʘʥʦʚ ʈ. ɸ. ʆʙ ʦʜʥʦʤ ʢʣʘʩʩʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʠ 

ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʌʨʝʜʛʦʣʴʤʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ ʩ ʤʥʦʛʦʪʦʯʝʯʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ // ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ. 2018. ʊ. 54. ˉ3. ʉ. 387-387. 

https://doi.org/10.1134/S037406411803010X 

14. ɸʩʘʥʦʚ ɸ. ʇʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʬʫʥʢʮʠʠ // ɾʫʨʥʘʣ 

ɽʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. 2001. ˉ1. ʉ. 18-64. 

15. ɸʩʘʥʦʚ ɸ. ʀʥʪʝʛʨʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʴʪʴʝʩʘ ʚʪʦʨʦʛʦ ʠ ʧʝʨʚʦʛʦ ʨʦʜʘ // 

ɾʫʨʥʘʣ ɽʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. 2002. ˉ2. ʉ. 79-95. 

16. ɸʩʘʥʦʚ ɸ., ɹʝʜʝʣʦʚʘ ʅ. ʉ. ʆʜʠʥ ʢʣʘʩʩ ʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ // ɺʝʩʪʥʠʢ ʂʘʟʅʇʋ ʠʤ. ɸʙʘʷ. 2014. ˉ4. ɺʳʧ. 48. C. 8-13. 

17. Bedelova N. et al. Regularization and Choice of the Parameter for the Third Kind 

Nonlinear Volterra-Stieltjes Integral Equation Solutions // International Journal of Modern 

Nonlinear Theory and Application. 2021. V. 10. ˉ2. P. 81-90. 

https://doi.org/10.4236/ijmnta.2021.102006 

 

References: 

1. Mikhlin, S. G. (1959). Lektsii po lineinym integral'nym uravneniyam. Moscow, 

Fizmatgiz, 234. 

2. Tsalyuk, Z. B. (1977). Integral'nye uravneniya Vol'terra. Itogi nauki i tekhniki. Seriya 

Matematicheskii analiz, 15(0), 131-198. 

3. Lavrentev, M. M. (1959). Ob integral'nykh  uravneniyakh pervogo roda. Doklady AN SSSR, 

127(1), 31-33. 

4. Bedelova, N., Asanov, A., Orozmamatova, Z., & Abdullaeva, Z. (2021). Regularization and 

Choice of the Parameter for the Third Kind Nonlinear Volterra-Stieltjes Integral Equation Solutions. 

International Journal of Modern Nonlinear Theory and Application, 10, 81-90. 

https://doi.org/10.4236/ijmnta.2021.102006 

5. Denisov, A. M. (1999). Elements of the theory of inverse problems. (VSP). 

6. Asanov, A. (2011). Regularization, uniqueness and existence of solutions of Volterra 

equations of the first kind. De Gruyter. https://doi.org/10.1515/9783110943238 

7. Imanaliev, M. I., & Asanov, A. (1989). O resheniyakh sistem nelineinykh integral'nykh 

uravnenii Vol'terra pervogo roda. Doklady Akademii nauk, 309(5), 1052-1055. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 24 

8. Imanaliev, M. I., & Asanov, A. (2007). Regularization and Uniqueness of Solutions to 

Systems of Nonlinear Volterra Integral Equations of the Third Kind. Doklady Mathematics, 76(1), 

490-493.  

9. Imanaliev, M. I., Asanov, A., & Asanov, R. A. (2017). Solutions to Systems of Linear 

Fredholm Integral Equations of the Third Kind with Multipoint Singularities. Doklady 

Mathematics, 95(3), 235-239. https://doi.org/10.7868/S086956521704-001X 

10. Imanaliev, M. I., Asanov, A., & Asanov, R. A. (2011). A Class of Systems of Linear 

Fredholm Integral Equations of the Third Kind. Doklady Mathematics, 437(5), 592-596.  

11. Asanov, A., Matanova, K., & Asanov, R. (2017). A class of linear and nonlinear Fredholm 

integral equations of the third kind. Kuwait Journal of Science, 44(1). 17-28. 

12. Asanov, R. A. (2017). A Class of Systems of Linear Fredholm Integral Equations of the 

Third Kind with the Degenerate Matrix Kernels. ʅʘʫʢʘ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʠ 

ʂʳʨʛʳʟʩʪʘʥʘ, (5), 69-72. 

13. Imanaliev, M. I., Asanov, A., & Asanov, R. A. (2018). On a class of systems of linear and 

nonlinear Fredholm integral equations of the third kind with multipoint singularities. Differential 

Equations, 54(3), 387-397. https://doi.org/10.1134/S037406411803010X 

14. Asanov, A. (2001) Derivative function with respect to increasing function. Journal of 

Natural Sciences, (1), 18-64.  

15. Asanov, A. (2002) Volterra-Stieltjes integral equations of the second and first kind. 

Journal of Natural Sciences, (2), 79-95. 

16. Asanov, A., and Bedelova, N. S. (2014) One class of linear integral Volterra-Stieltjes 

equations of the third kind. Bulletin of KazNPU named after Abay, Almaty, 4, 48, 8-13. 

17. Bedelova, N., Asanov, A., Orozmamatova, Z., & Abdullaeva, Z. (2021). Regularization 

and Choice of the Parameter for the Third Kind Nonlinear Volterra-Stieltjes Integral Equation 

Solutions. International Journal of Modern Nonlinear Theory and Application, 10(2), 81-90. 

https://doi.org/10.4236/ijmnta.2021.102006 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 29.01.2022 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

03.02.2022 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɹʝʜʝʣʦʚʘ ʅ. ʉ., ɸʩʘʥʦʚ ɸ., ʆʨʦʟʤʘʤʘʪʦʚʘ ɾ. ʈʝʛʫʣʷʨʠʟʘʮʠʷ ʠ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʘ 

ʨʝʰʝʥʠʡ ʥʝʣʠʥʝʡʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ɺʦʣʴʪʝʨʨʘ-ʉʪʠʣʪʴʝʩʘ ʪʨʝʪʴʝʛʦ ʨʦʜʘ // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2022. ʊ. 8. ˉ3. ʉ. 11-24. https://doi.org/10.33619/2414-2948/76/01 

 

Cite as (APA): 

Bedelova, N., Asanov, A., & Orozmamatova, Zh. (2022). Regularization and Parameter 

Choice for the Third Kind Nonlinear Volterra-Stieltjes Integral Equation Solutions. Bulletin of 

Science and Practice, 8(3), 11-24. (in Russian). https://doi.org/10.33619/2414-2948/76/01 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 25 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ / BIOLOGICAL SCIENCES 

_______________________________________________________________________________________________ 

 

ʋɼʂ 577.18-049.8:575.224 

AGRIS F30 

https://doi.org/10.33619/2414-2948/76/02 

 

ɺʃʀʗʅʀɽ ɹɽʊɸ-ʃɸʂʊɸʄʅʓʍ ɸʅʊʀɹʀʆʊʀʂʆɺ  

ʅɸ ʇɸʊʆʃʆɻʀʖ ʄʀʊʆɿɸ ɺ ALLIUM  ʊɽʉʊɽ  

 

Éʂʦʥʮʝʚʘʷ ʀ. ʀ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ɻʦʤʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʌ. ʉʢʦʨʠʥʳ, ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ, ikantsavaya@mail.ru 

Éʄʠʥʠʥʘ ɸ. ɺ., ɻʦʤʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʌ. ʉʢʦʨʠʥʳ, 

ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ, minina_anastasia17@gmail.com 

 

BETA-LACTAM ANTIBIOTICS EFFECT 

ON MITOSIS PATHOLOGY AT ALLIUM TEST 

 

ÉKantsavaya I., Ph.D., Francisk Skorina Gomel State University, 

Gomel, Belarus, ikantsavaya@mail.ru 

ÉMinina A., Francisk Skorina Gomel State University, 

Gomel, Belarus, minina_anastasia17@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʮʝʬʦʪʘʢʩʠʤʘ ʠ 

ʘʫʛʤʝʥʪʠʥʘ) ʥʘ ʧʘʪʦʣʦʛʠʶ ʤʠʪʦʟʘ ʚ Allium ʪʝʩʪʝ ʚ ʧʝʨʚʦʡ ʤʝʪʘʬʘʟʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: Allium ʪʝʩʪ, 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʆʧʳʪ ʙʳʣ ʚʳʧʦʣʥʝʥ ʥʘ ʧʘʨʪʠʠ ʣʫʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ (ʩʦʨʪ ʐʪʫʪʪʛʘʨʪʝʥ), ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠ 

ʥʝʩʪʘʙʠʣʴʥʳʡ ʧʦ ʠʪʦʛʘʤ ʤʠʢʨʦʷʜʝʨʥʦʛʦ ʪʝʩʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ 

ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʮʝʬʦʪʘʢʩʠʤʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ 

500,0 ʤʛ/ʣ) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʝʛʦ ʜʝʡʩʪʚʠʷ (ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1-ʛʦ ʠʣʠ 2ï3 ʢʣʝʪʦʯʥʳʭ 

ʮʠʢʣʦʚ) ʥʘ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ çʧʘʪʦʣʦʛʠʷ ʤʠʪʦʟʘè (ʇʄ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʇʦʚʳʰʝʥʠʝ ʨʦʩʪʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪʤʝʯʘʣʠ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʘʫʛʤʝʥʪʠʥʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 800,0 ʤʛ/ʣ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʘʫʛʤʝʥʪʠʥʘ ʜʦʣʷ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʫʚʝʣʠʯʠʣʘʩɹ 

ʩ 0,3% (ʚ ʢʦʥʪʨʦʣʝ) ʜʦ 2,3% (ʚ ʦʧʳʪʝ), ʪʘʢʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʫʚʝʣʠʯʠʣʦʩʴ 

ʟʥʘʯʝʥʠʝ ʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ ʩ 6,1% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 10,1ï16,0% ʚ ʦʧʳʪʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʦ 

ʯʠʩʣʦ ʢʣʝʪʦʢ ʩ ʤʦʩʪʘʤʠ ʠ ʢ-ʤʠʪʦʟʦʤ. ʂʦʣʭʠʮʠʥʦʚʳʡ ʤʠʪʦʟ ʦʪʤʝʯʘʣʠ ʚ ʚʘʨʠʘʥʪʘʭ çʧʝʨʠʦʜ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷè ʧʦʩʣʝ ʘʫʛʤʝʥʪʠʥʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ 800,0 ʤʛ/ʣ, ʵʢʩʧʦʟʠʮʠʷ ð 48 ʯ) ʠ ʧʦʩʣʝ 

ʮʝʬʦʪʘʢʩʠʤʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ 500,0 ʤʛ/ʣ, ʵʩʧʦʟʠʮʠʷ ð 48 ʯ), ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢʘʢ ʪʠʧʠʯʥʳʡ ʢ-

ʤʠʪʦʟ ʫ 20% ʢʣʝʪʦʢ ʩ ʇʄ, ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ð ʢʘʢ ʨʘʩʩʝʠʚʘʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʤʝʪʘʬʘʟʝ ʠ 

ʘʥʘʬʘʟʝ ʫ 30% ʢʣʝʪʦʢ ʩ ʇʄ. ɺ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʘʫʛʤʝʥʪʠʥʘ ʚ ʧʝʨʚʦʡ ʤʝʪʘʬʘʟʝ 

ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʳʷʚʣʝʥʦ ʩʣʠʧʘʥʠʝ ʭʨʦʤʦʩʦʤ (12%) ʠ ʤʦʩʪʳ 

ʭʨʦʤʦʩʦʤʥʳʝ ʠ ʭʨʦʤʘʪʠʜʥʳʝ (35%). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʘʫʛʤʝʥʪʠʥ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 800,0 ʤʛ/ʣ (ʵʢʩʧʦʟʠʮʠʷ 48 ʯ) ʧʨʦʷʚʣʷʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ ʠ ʩʧʦʩʦʙʝʥ ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʚʩʪʫʧʣʝʥʠʷ ʢʣʝʪʦʢ ʣʫʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ 

ʤʠʪʦʟ ʠ ʥʦʨʤʘʣʴʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝʣʝʥʠʷ. ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʜʘʥʥʦʛʦ 

ʘʥʪʠʙʠʦʪʠʢʘ ʥʝ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʩ ʧʘʪʦʣʦʛʠʝʡ ʤʠʪʦʟʘ, ʥʦ ʠʟʤʝʥʷʝʪ ʠʭ ʩʦʩʪʘʚ ʠ 

ʩʧʝʢʪʨ. 
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Abstract. The beta-lactam antibiotics (cefotaxime and augmentin) effect on mitosisôs 

pathology in the Allium test in the first metaphase after processing and after finishing the recovery 

period is investigated. Research methods: Allium test, cytogenetic analysis, statistical analysis. 

The experiment was conducted on a batch of the Stuttgarten variety which is genetically unstable as 

the result of micronucleus test. The results of aminoglycoside antibiotics on genotoxicity testing 

showed the lack of negative cefotaximeôs influence (in the concentration of 500.0 mg/l) on 

the mitosisôs pathology value in comparison with the control, regardless of action time/ valid time 

(during the 1 or 2ï3 cell cycles). The increase of pathological processes was observed when testing 

augmentin (in the concentration of 800.0 mg/l). Under the influence of augmentin the percent of 

micronucleus cells increased from 0.3% (as a control/ in a control) to 2.3% (in the experiment). 

Also, in comparison with the control, the value of mitosisôs pathology increased from 6.1% (as 

a control/ in a control) to 10.1ï16.0% (in the experiment). There is a significant increase of cells 

with bridge / cells bridge and mitosis. C-mitosis was observed in recovery period variants after 

applying augmentin (in the concentration of 800.0 mg/l, on exposure of 48 hours) and after 

cefotaxime (in the concentration of 500.0 mg/l, on exposure of 48 hours), in the first case as 

a typical mitosis in 20% of the cells with PM (pathology mitosis), in the second case ð 

chromosome discharge in the metaphase and the anaphase of the 30% cells with PM. When testing 

augmentin in the first metaphase of the cell period, chromatic agglutination (12%), chiasma and 

chromatid bridges (35%) were observed. It is indicated that augmentin (in the concentration of 

800.0 mg/l, on exposure of 48 hours) shows genotoxicity in comparison with the control and itôs 

able to change the rate of entry of onion cells into mitosis and the normal course of division 

processes. The recovery period for this antibiotic does not reduce the number of cells with mitosis 

pathology, but it changes their composition and spectrum.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Allium ʪʝʩʪ, ʙʝʪʘ-ʣʘʢʪʘʤʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ, ʧʘʪʦʣʦʛʠʷ ʤʠʪʦʟʘ. 

 

Keywords: Allium test, beta-lactam antibiotics, mitosis pathology. 

 

ʍʦʪʷ ʘʥʪʠʙʠʦʪʠʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴʶ ʜʝʡʩʪʚʠʷ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʮʝʣʳʡ ʨʷʜ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʣʠʷʥʠʡ ʥʘ ʤʘʢʨʦʦʨʛʘʥʠʟʤ. ʇʦ ʢʘʞʜʦʤʫ 

ʘʥʪʠʙʠʦʪʠʢʫ ʫʢʘʟʘʥʦ ʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʯʝʣʦʚʝʢʘ [1]. ʆʜʥʦʡ ʠʟ ʩʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʛʨʫʧʧ ʩʨʝʜʠ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʨʝʜʩʪʚ, 

ʟʘʥʠʤʘʶʱʝʡ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʣʝʯʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [2, 3], 

ʷʚʣʷʶʪʩʷ ɓ-ʣʘʢʪʘʤʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ.  

ʄʝʭʘʥʠʟʤ ʘʥʪʠʙʠʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʪʘ-ʣʘʢʪʘʤʦʚ ʩʚʷʟʘʥ ʩ ʪʝʤʠ ʬʝʨʤʝʥʪʘʤʠ-

ʤʠʰʝʥʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʘʥʘʣʦʛʦʚ ʚ ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʡ ʢʣʝʪʢʝ. ɺ ʥʝʡ ʥʝʪ ʥʠ ʞʝʩʪʢʦʡ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʥʠ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ, ʥʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʝʨʤʝʥʪʦʚ ʝʛʦ ʩʠʥʪʝʟʘ [4]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʩʢʦʣʴʢʫ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ ʥʝʪ ʚ ʩʪʝʥʢʘʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʪʦ 

ʘʥʪʠʙʠʦʪʠʢʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʜʣʷ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʠ ʠʭ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʚʳʩʦʢʠʭ ʜʦʟʘʭ (ʤʝʛʘʪʝʨʘʧʠʷ) [5]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʮʝʬʦʪʘʢʩʠʤʘ ʠ 

ʘʫʛʤʝʥʪʠʥʘ) ʚ ʢʣʝʪʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʢʘʥʠ ʢʦʨʥʝʡ Allium cepa L. ʚ ʧʝʨʚʦʡ ʤʝʪʘʬʘʟʝ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ [6]. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʨʘʩʪʝʥʠʡ ʣʫʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ 

ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ Allium ʪʝʩʪʘ [7] ʥʘ ʩʦʨʪʝ 

ʐʪʫʪʪʛʘʨʪʝʥ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ.  

ʊʝʩʪʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʘʥʪʠʙʠʦʪʠʢʠ: ʮʝʬʦʪʘʢʩʠʤ (ʈʋʇ çɹʦʨʠʩʦʚʩʢʠʡ ʟʘʚʦʜ 

ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚè, ɹʝʣʘʨʫʩʴ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 500,0 ʤʛ/ʣ; ʘʫʛʤʝʥʪʠʥ (çʉʤʠʪʂʣʷʡʥ 

ɹʠʯʝʤ ʌʘʨʤʘʩʴʶʪʠʢʘʣʟè, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ð 800,0 ʤʛ/ʣ. ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʘʥʪʠʙʠʦʪʠʢʘʤʠ 

ʩʦʩʪʘʚʠʣʦ 24 ʠ 48 ʯʘʩʦʚ. ʂʣʝʪʦʯʥʳʡ ʮʠʢʣ ʚ ʤʝʨʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ ʢʦʨʝʰʢʦʚ ʣʫʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʩʦʩʪʘʚʣʷʝʪ, ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʧʨʠʤʝʨʥʦ 14ï20 ʯʘʩʦʚ [8, 9]. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʙʦʣʴʰʠʥʩʪʚʘ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʙʣʘʜʘʝʪ ʠʥʪʝʨʬʘʟʘ [6]; ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʭʘʨʘʢʪʝʨʥʘ ʘʩʠʥʭʨʦʥʥʦʩʪʴ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʜʝʨʞʠʚʘʣʠ ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ [6] ʜʣʠʪʝʣʴʥʦʩʪʴʶ 24 ʯʘʩʘ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʪʝʩʪʠʨʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ʥʝ ʚʦʟʜʝʡʩʪʚʫʝʪ (ʚʘʨʠʘʥʪ ʧʦʩʣʝʜʝʡʩʪʚʠʷ 

(=ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ)), ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʚʳʧʦʣʥʷʣʠ ʬʠʢʩʘʮʠʶ ʢʦʨʝʰʢʦʚ. ɺʦ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʬʠʢʩʘʮʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ 6.00 ʜʦ 7.00 ʫʪʨʘ. 

ɼʘʚʣʝʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʢʨʘʰʝʥʥʳʝ 

ʘʮʝʪʦʛʝʤʘʪʦʢʩʠʣʠʥʦʤ, ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [10]. ʇʨʦʩʤʦʪʨ ʧʨʝʧʘʨʘʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʢʘʨʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʦʩʥʘʱʝʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʦʤ Leica DMR ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 40Ĭ10Ĭ1,5. ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʠ 

ʧʦ [10, 11]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ 

ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Microsoft Excel ʠ Statsoft (USA) Statistica v.7.0. ɼʣʷ 

ʜʘʥʥʳʭ, ʧʦʜʯʠʥʷʶʱʠʭʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ. ʅʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ ʦʪʢʣʦʥʷʣʠ ʧʨʠ ʫʨʦʚʥʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ p<0,05 [12].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʤʠʢʨʦʷʜʝʨʥʦʤʫ ʪʝʩʪʫ, ʪʝʩʪʠʨʫʝʤʘʷ ʧʘʨʪʠʷ ʣʫʢʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ. ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʷʜʝʨʥʦʛʦ ʪʝʩʪʘ (ʈʠʩʫʥʦʢ 1, 2), ʥʘʙʣʶʜʘʣʠ ʥʘʣʠʯʠʝ ʤʠʢʨʦʷʜʝʨ 

ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, ʯʠʩʣʦ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʜʦʩʪʠʛʘʣʦ 0,3%. ʇʨʠ ʵʪʦʤ ʠʟ 

ʥʘʙʣʶʜʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʷʜʝʨ ʷʚʣʷʶʪʩʷ 

ʧʨʦʪʨʫʟʠʠ ʠ ʷʜʝʨʥʳʝ ʧʦʯʢʠ ʠʥʪʝʨʬʘʟʥʳʭ ʷʜʝʨ (ʈʠʩʫʥʦʢ 1ʘ, 1ʙ). 

 

    

ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 1. ʊʠʧʳ ʧʘʪʦʣʦʛʠʡ ʤʠʪʦʟʘ ʚ ʥʝʛʘʪʠʚʥʦʤ ʢʦʥʪʨʦʣʝ (ʫʚʝʣʠʯʝʥʠʝ ʤʠʢʨʦʩʢʦʧʘ 400Ĭ): ʘ, ʙ 

ð ʠʥʪʝʨʬʘʟʥʦʝ ʷʜʨʦ ʩ ʷʜʝʨʥʳʤʠ ʧʦʯʢʘʤʠ; ʚ ð ʨʘʩʩʝʠʚʘʥʠʝ ʭʨʦʤʦʩʦʤ  
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ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʧʨʦʮʝʥʪ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʷʜʨʘʤʠ. ɺʘʨʠʘʥʪʳ 

ʦʧʳʪʘ: 2 ð ʚʦʜʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ; 2 ð ʮʝʬʦʪʘʢʩʠʤ; 500,0 ʤʛ/ʣ ð 24 ʯʘʩʘ; 3 ð ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʚʘʨʠʘʥʪʘ 2, 4 ð ʮʝʬʦʪʘʢʩʠʤ, 500,0 ʤʛ/ʣ ð 48 ʯ; 5 ð ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʘʨʠʘʥʪʘ 4, 6 

ð ʘʫʛʤʝʥʪʠʥ, 800,0 ʤʛ/ʣ ð 48; 7 ð ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʘʨʠʘʥʪʘ 6 

 

ɺ 4 ʨʘʟʘ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʷʜʨʘʤʠ ʚ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʮʝʬʦʪʘʢʩʠʤʘ, 

500,0 ʤʛ/ʣ (ʵʢʩʧʦʟʠʮʠʷ 24 ʯʘʩ) ʠ ʚ 7 ʨʘʟ ð ʚ ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʘʫʛʤʝʥʪʠʥʘ, 800,0 ʤʛ/ʣ ʚ 

ʪʝʯʝʥʠʝ 48 ʯʘʩ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʫ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʯʠʩʣʦ ʤʠʢʨʦʷʜʝʨ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,07ï0,08%. ɺ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ ʩ 

ʤʠʢʨʦʷʜʨʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʤʠʢʨʦʷʜʨʘ ʠʤʝʣʠ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʡ ʨʘʟʤʝʨ.  

ʅʘʙʣʶʜʘʣʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʟʥʘʯʝʥʠʡ ʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ (ʇʄ), ʩ 6,1% ð ʚ ʢʦʥʪʨʦʣʝ ʜʦ 9,2 ʠ 15,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʫʛʤʝʥʪʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 800,0 ʤʛ/ʣ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 48 ʯʘʩʦʚ ʠ ʚ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʝʛʦ ʧʝʨʠʦʜʝ (ʈʠʩʫʥʦʢ 3, ʚʘʨʠʘʥʪ 6 ʠ 7). 

 

 
ʈʠʩʫʥʦʢ 3. ɺʣʠʷʥʠʝ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʧʘʪʦʣʦʛʠʶ ʤʠʪʦʟʘ. ʆʙʦʟʥʘʯʝʥʠʷ 

ʚʘʨʠʘʥʪʦʚ ï ʪʝ ʞʝ, ʯʪʦ ʜʣʷ ʈʠʩʫʥʢʘ 2 

 

ɺ ʦʩʪʘʣʴʥʳʭ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ ʥʝʩʫʱʝʩʪʚʝʥʥʳ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʩʨʝʜʠ ʪʠʧʦʚ ʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ 

ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʙʝʛʘʥʠʝ/ʦʪʩʪʘʚʘʥʠʝ ʭʨʦʤʦʩʦʤ ʠ ʘʩʠʥʭʨʦʥʥʦʝ ʚʝʨʝʪʝʥʦ ʜʝʣʝʥʠʷ (ʈʠʩʫʥʦʢ 4). 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʪʠʧʳ ʧʘʪʦʣʦʛʠʡ ʪʠʧʠʯʥʳ ʜʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ.  
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ʅʝ ʦʪʤʝʯʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʧʝʢʪʨʫ ʧʘʪʦʣʦʛʠʡ ʤʠʪʦʟʘ ʚ 

ʚʘʨʠʘʥʪʘʭ ʜʝʡʩʪʚʠʷ ʮʝʬʦʪʘʢʩʠʤʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 500,0 ʤʛ/ʣ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩ ʠ 48 ʯʘʩ, ʘ 

ʪʘʢʞʝ ʚ ʚʘʨʠʘʥʪʝ ʝʛʦ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʧʨʠ ʤʝʥʴʰʝʡ ʵʢʩʧʦʟʠʮʠʠ. ɺ ʚʘʨʠʘʥʪʝ 5 (ʧʦʩʣʝʜʝʡʩʪʚʠʝ 

ʮʝʬʦʪʘʢʩʠʤʘ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩ) ʥʘʙʣʶʜʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʚ 4ï8 ʨʘʟ ʢʣʝʪʦʢ ʩ ʪʘʢʠʤʠ ʧʘʪʦʣʦʛʠʷʤʠ 

ʢʘʢ ʚʳʙʨʦʩʳ ʭʨʦʤʦʩʦʤ ʟʘ ʚʝʨʝʪʝʥʦ ʜʝʣʝʥʠʷ ʜʦ 9,1%, ʨʘʩʩʝʠʚʘʥʠʝ ʭʨʦʤʦʩʦʤ ʜʦ 28,3 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ 4 (ʈʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩʫʥʦʢ 4. ɺʣʠʷʥʠʝ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʥʘ ʩʦʩʪʘʚ ʠ ʩʧʝʢʪʨ ʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ. 

ʆʙʦʟʥʘʯʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʪʝ ʞʝ, ʯʪʦ ʜʣʷ ʈʠʩʫʥʢʘ 2 

 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʪʠʧʘʤ ʧʘʪʦʣʦʛʠʡ ʤʠʪʦʟʘ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ 

ʫʯʘʩʪʠʶ ʚʳʷʚʣʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʝʥʠʷ ʘʫʛʤʝʥʪʠʥʘ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʜʘʥʥʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ 

ʦʪʤʝʯʝʥʳ ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʝʤʳʝ ʚ ʜʨʫʛʠʭ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ: ʤʦʩʪʳ (ʢʘʢ 

ʦʜʠʥʦʯʥʳʝ, ʪʘʢ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʝ) ʚ 30,3%, ʬʨʘʛʤʝʥʪʳ ð ʚ 3,1%, ʩʣʠʧʘʥʠʝ ʭʨʦʤʦʩʦʤ ð ʚ 

13,0%. ʉʦʛʣʘʩʥʦ ɸʣʦʚʫ [11], ʥʘʙʫʭʘʥʠʝ ʠ ʩʢʣʝʠʚʘʥʠʝ ʭʨʦʤʦʩʦʤ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ ʛʨʫʧʧʝ 

çʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʭʨʦʤʦʩʦʤè, ʪʘʢ ʠ ʢ ʛʨʫʧʧʝ çʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘè. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʩʭʦʜʦʤ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʦ ʛʠʙʝʣʴ ʢʣʝʪʦʢ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠʩʭʦʜ ʰʠʨʝ: ʧʦʤʠʤʦ ʛʠʙʝʣʠ ʢʣʝʪʦʢ, ʚʦʟʤʦʞʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʠʢʨʦʷʜʝʨ ʚ ʢʣʝʪʢʝ, ʚʦʟʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʥʦʨʤʘʣʴʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʤʠʪʦʟʘ, ʪʘʢʞʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʧʦʣʠʧʣʦʠʜʥʳʝ ʷʜʨʘ. ɺ ʥʘʰʝʤ ʦʧʳʪʝ ʢʦʩʚʝʥʥʦ ʦ ʧʦʩʣʝʜʥʝʤ ʠʩʭʦʜʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ 

ʦʜʠʥʦʯʥʳʭ ʷʜʝʨ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʠ ʥʘʧʨʷʤʫʶ ʫʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʧʦʣʠʧʣʦʠʜʥʳʭ 

ʤʝʪʘʬʘʟʥʳʭ ʢʣʝʪʦʢ ʚ ʚʘʨʠʘʥʪʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ. ɺ ʚʘʨʠʘʥʪʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ʘʫʛʤʝʥʪʠʥʘ 

(ʚʘʨʠʘʥʪ 7) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʝʛʦ ʜʝʡʩʪʚʠʷ (ʚʘʨʠʘʥʪ 6) ʥʘʙʣʶʜʘʣʠ ʢ-ʤʠʪʦʟ ʚ 21,3% 

ʩʣʫʯʘʝʚ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʘʣʠ ʚ 3,2% ʩʣʫʯʘʝʚ ʧʦʣʠʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʪʠʧʳ ʧʘʪʦʣʦʛʠʡ ʤʠʪʦʟʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 5. ʅʘ ʩʣʘʡʜʘʭ ʩ ʧʘʪʦʣʦʛʠʝʡ ʥʘʙʣʶʜʘʣʠ ʨʘʩʩʝʠʚʘʥʠʝ 

ʭʨʦʤʦʩʦʤ ʚ ʤʝʪʘʬʘʟʝ ʠ ʙʦʣʝʝ ʯʘʩʪʦ ð ʚ ʘʥʘʬʘʟʝ, ʤʦʩʪʳ ʦʜʠʥʦʯʥʳʝ ʠ ʜʚʦʡʥʳʝ, ʘʩʠʥʭʨʦʥʥʦʝ 

ʚʝʨʝʪʝʥʦ ʜʝʣʝʥʠʷ. ʈʘʩʩʝʠʚʘʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʤʝʪʘʬʘʟʝ ʠ ʘʥʘʬʘʟʝ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʦʟʤʦʞʥʦʡ ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ ʷʜʝʨ. ʅʘʙʣʶʜʘʣʠ ʥʘʧʨʷʤʫʶ ʧʦʣʠʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ (ʚ ʚʘʨʠʘʥʪʝ 
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ɸʩ ɺʝʨ ʟ/ʦʪʩʪ ʭʨʚʳʙʨ ʭʨ ʤʦʩʪʳ ʨʘʩʩʝʠʚ

ʬʨʘʛʤʝʥʪʩʣʠʧʘʥʠʝʢ-ʤʠʪʦʟ ʨʘʟʥʦʝ
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çʮʝʬʦʪʘʢʩʠʤ, 500,0 ʤʛ/ʣè ð ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 24 ʯʘʩʘè (ʈʠʩʫʥʦʢ 5, 1ʙ) ʠ 48 ʯʘʩʦʚ (ʈʠʩʫʥʦʢ 5, 

2ʘ).  

ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ ʤʠʢʨʦʷʜʨʘ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʧʦʯʢʦʚʳʚʘʥʠʷ ʷʜʝʨʥʳʭ ʧʦʯʝʢ ʫ ʠʥʪʝʨʬʘʟʥʳʭ ʢʣʝʪʦʢ (ʈʠʩʫʥʦʢ 5, 1ʘ, 2ʙ, 4ʚ). 

 

   
ʘ ʙ ʚ 

1) ʮʝʬʦʪʘʢʩʠʤ, 500,0 ʤʛ/ʣ, 24 ʯ: ʘ ï ʷʜʝʨʥʳʝ ʧʦʯʢʠ ʠ ʤʠʢʨʦʷʜʨʘ; ʙ ï  ʢ-ʤʝʪʘʬʘʟʘ, ʧʦʣʠʧʣʦʠʜ; ʚ ï 

ʘʩʠʥʭʨʦʥʥʦʝ ʚʝʨʝʪʝʥʦ ʜʝʣʝʥʠʷ, ʧʠʢʥʦʟ ʢʣʝʪʢʠ 

  

   

ʘ ʙ ʚ 

2) ʮʝʬʦʪʘʢʩʠʤ, 500,0 ʤʛ/ʣ ð 48 ʯ: ʘ ð ʧʦʣʠʧʣʦʠʜʥʘʷ ʢʣʝʪʢʘ; ʙ ð ʢ-ʘʥʘʬʘʟʘ, ʤʠʢʨʦʷʜʨʘ; ʚ ð ʚʳʙʨʦʩ 

ʭʨʦʤʦʩʦʤ ʟʘ ʚʝʨʝʪʝʥʦ ʜʝʣʝʥʠʷ 
 

  

ʘ ʙ 

3) ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʮʝʬʦʪʘʢʩʠʤ, 500,0 ʤʛ/ʣ, 48 ʯ: ʘ ð ʚʳʙʨʦʩ ʭʨʦʤʦʩʦʤ ʟʘ ʚʝʨʝʪʝʥʦ ʜʝʣʝʥʠʷ; ʙ ð ʢ-

ʘʥʘʬʘʟʘ 

 

   
ʘ ʙ ʚ 

4) ʘʫʛʤʝʥʪʠʥ, 800,0 ʤʛ/ʣ, 48 ʯ: ʘ ð ʤʦʩʪʳ; ʙ ð ʷʜʝʨʥʳʡ ʤʦʩʪ; ʚ ð ʷʜʝʨʥʳʝ ʧʦʯʢʠ 

ʈʠʩʫʥʦʢ 5. ʊʠʧʳ ʧʘʪʦʣʦʛʠʡ ʤʠʪʦʟʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʙʝʪʘ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʫʚʝʣʠʯʝʥʠʝ 

ʤʠʢʨʦʩʢʦʧʘ 400ϼ, 100ϼ) 
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ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʳʪ ʙʳʣ ʚʳʧʦʣʥʝʥ ʥʘ ʧʘʨʪʠʠ ʣʫʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʩʦʨʪʘ ʐʪʫʪʪʛʘʨʪʝʥ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠ ʥʝʩʪʘʙʠʣʴʥʳʡ ʧʦ ʠʪʦʛʘʤ ʤʠʢʨʦʷʜʝʨʥʦʛʦ ʪʝʩʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʮʝʬʦʪʘʢʩʠʤʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ 500,0 ʤʛ/ʣ) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʝʛʦ 

ʜʝʡʩʪʚʠʷ (ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1 ʠʣʠ 2ï3-ʭ ʢʣʝʪʦʯʥʳʭ ʮʠʢʣʦʚ) ʥʘ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ çʧʘʪʦʣʦʛʠʷ 

ʤʠʪʦʟʘè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʇʦʚʳʰʝʥʠʝ ʨʦʩʪʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪʤʝʯʘʣʠ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʘʫʛʤʝʥʪʠʥʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 800,0 ʤʛ/ʣ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʘʫʛʤʝʥʪʠʥʘ ʧʨʦʮʝʥʪ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʷʜʨʘʤʠ 

ʫʚʝʣʠʯʠʣʩʷ ʩ 0,3% (ʚ ʢʦʥʪʨʦʣʝ) ʜʦ 2,3% (ʚ ʦʧʳʪʝ), ʪʘʢʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʫʚʝʣʠʯʠʣʦʩʴ ʟʥʘʯʝʥʠʝ ʧʘʪʦʣʦʛʠʠ ʤʠʪʦʟʘ ʩ 6,1% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 10,1ï16,0% ʚ ʦʧʳʪʝ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʦ ʯʠʩʣʦ ʢʣʝʪʦʢ ʩ ʤʦʩʪʘʤʠ ʠ ʢ-ʤʠʪʦʟʦʤ.  

ʂʦʣʭʠʮʠʥʦʚʳʡ ʤʠʪʦʟ ʦʪʤʝʯʘʣʠ ʚ ʚʘʨʠʘʥʪʘʭ çʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷè ʧʦʩʣʝ ʘʫʛʤʝʥʪʠʥʘ 

(ʢʦʥʮʝʥʪʨʘʮʠʷ 800,0 ʤʛ/ʣ, ʵʢʩʧʦʟʠʮʠʷ ð 48 ʯʘʩʦʚ) ʠ ʧʦʩʣʝ ʮʝʬʦʪʘʢʩʠʤʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ 500,0 

ʤʛ/ʣ, ʵʢʩʧʦʟʠʮʠʷ ð 48 ʯʘʩʦʚ), ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢʘʢ ʪʠʧʠʯʥʳʡ ʢ-ʤʠʪʦʟ ʫ 20% ʢʣʝʪʦʢ ʩ ʇʄ, ʚʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʝ ð ʢʘʢ ʨʘʩʩʝʠʚʘʥʠʝ ʭʨʦʤʦʩʦʤ ʚ ʤʝʪʘʬʘʟʝ ʠ ʘʥʘʬʘʟʝ ʫ 30% ʢʣʝʪʦʢ ʩ ʇʄ. ɺ 

ʚʘʨʠʘʥʪʝ ʧʨʠʤʝʥʝʥʠʷ ʘʫʛʤʝʥʪʠʥʘ ʚ ʧʝʨʚʦʡ ʤʝʪʘʬʘʟʝ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʚʳʷʚʣʝʥʦ ʩʣʠʧʘʥʠʝ ʭʨʦʤʦʩʦʤ (12%) ʠ ʤʦʩʪʳ ʭʨʦʤʦʩʦʤʥʳʝ ʠ ʭʨʦʤʘʪʠʜʥʳʝ (35%). 

ʀʩʭʦʜ ʢ-ʤʠʪʦʟʘ ʟʘʚʠʩʠʪ ʦʪ ʜʦʟʳ ʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʘʪʤʦʢʠʥʝʪʠʯʝʩʢʦʛʦ ʷʜʘ ʥʘ 

ʜʝʣʷʱʫʶʩʷ ʢʣʝʪʢʫ. ʇʨʠʩʫʪʩʪʚʠʝ ʢ-ʤʝʪʘʬʘʟ ʚ ʢʣʝʪʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʢʘʥʠ ʧʨʠʚʦʜʠʪ ʢ 

ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʧʨʦʛʨʝʩʩʠʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʚʦ-ʧʝʨʚʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʚʦ-ʚʪʦʨʳʭ, ʧʦ ʧʨʠʯʠʥʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʠʜʥʦʩʪʠ 

ʢʣʝʪʦʢ (ʤʦʟʘʠʯʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʢʘʥʠ) ʠ, ʚ-ʪʨʝʪʴʠʭ, ʠʟ-ʟʘ ʠʥʜʫʢʮʠʠ ʤʠʢʨʦʷʜʝʨ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʘʫʛʤʝʥʪʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 800,0 ʤʛ/ʣ 

(ʵʢʩʧʦʟʠʮʠʷ 48 ʯʘʩ) ʧʨʦʷʚʣʷʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʴ ʠ ʩʧʦʩʦʙʝʥ 

ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʚʩʪʫʧʣʝʥʠʷ ʢʣʝʪʦʢ ʣʫʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʤʠʪʦʟ ʠ ʥʦʨʤʘʣʴʥʦʝ ʧʨʦʪʝʢʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʜʝʣʝʥʠʷ. ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʜʘʥʥʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ ʥʝ ʩʥʠʞʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʩ ʧʘʪʦʣʦʛʠʝʡ ʤʠʪʦʟʘ, ʥʦ ʠʟʤʝʥʷʝʪ ʠʭ ʩʦʩʪʘʚ ʠ ʩʧʝʢʪʨ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ XXI ʚʝʢʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʡ ʚʦʜʦʡ, ʦʪʚʝʯʘʶʱʝʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʜʝʬʠʮʠʪʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʘ 

ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʩʥʘʙʞʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, 

ʢʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʩʜʝʣʘʥ ʨʷʜ ʚʘʞʥʳʭ ʜʝʣ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʫʥʠʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʊʘʭʪʘʢʦʨʧʶʥʩʢʠʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ (ʊɻʉ), ʠʤʝʶʱʝʡ 

ʙʦʣʴʰʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠ ̫ʧʦʩʪʨʦʝʥ rʥʘ ʦʩʥʦʚʝ 

ʧʨʦʝʢʪʘ ʨʘʩʰʠʨʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʉʘʤʫʨ-ɸʧʰʝʨʦʥʩʢʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʘ 

ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʧʨʠʣʝʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʟʘʧʘʩʦʚ ʚʦʜʳ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʳ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠ ̫ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢʘʥʘʣʦʚ ʚ 2017ï2019 ʛʦʜʘʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʚʦʜʘ ʚ ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʢʘʥʘʣʝ ʊʘʭʪʘʢʦʨʧʶ-ɼʞʝʡʨʘʥʙʘʪʘʥ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʘʷ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʝ ʢʘʥʘʣʘ 

ɺʝʣʴʚʝʣʠʯʘʡ-ʊʘʭʪʘʢʦʨʧʶ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʜʨʫʛʠʭ ʨʝʢ ʵʪʦʛʦ ʨʘʡʦʥʘ. 

 

Abstract. One of the most pressing problems of the 21st century is the provision of the 

population and various sectors of agriculture with high-quality water that meets international 

standards, while eliminating the shortage of drinking water, as well as the efficient use of water 

resources. In order to improve the supply of drinking water to the population and the efficient use of 

water resources in our country, as well as throughout the world, a number of important things have 

been done. One of them is the construction of a unique system of Takhtakorpu hydrotechnical 

structures (THS), which is of great strategic importance. The system of hydraulic structures in 

Takhtakorpu was built on the basis of the project for the expansion and reconstruction of the Samur-

Absheron system. It not only meets the water needs of the adjacent territories, but also contributes 

to an increase in the reserves of the Jeyranbatan reservoir, which is the main source of water on the 

Absheron Peninsula. The presented article made it possible to study the microbiological state of the 

Takhtakorpu reservoir and adjacent canals. Based on the results of our laboratory analysis in 2017ï

2019, we can say that the water in the Takhtakorpu reservoir and the Takhtakorpu-Ceyranbatan 
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water channel is stable and clean. The number of microorganisms in the water of the Valvalacay-

Takhtakorpu canal is slightly higher, which can be explained by the passage of the canal through 

settlements and the mixing of other rivers in the area. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʢʘʥʘʣ, ʊʘʭʪʘʢʦʨʧʶ, ɺʝʣʴʚʝʣʠʯʘʡïʊʘʭʪʘʢʦʨʧʶ, 

ʊʘʭʪʘʢʦʨʧʶïɼʞʝʡʨʘʥʙʘʪʘʥ, ʤʠʢʨʦʙʠʦʪʘ, ʘʚʪʦʭʪʦʥ, ʘʣʣʦʭʪʦʥ. 

 

Keywords: reservoir, canal, Takhtakorpu, ValvalachayïTakhtakorpu, Takhtakorpuï

Jeyranbatan, microbiota, autochthon, allochthon. 

 

ʇʣʦʪʠʥʘ ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʖʛʦ-

ɺʦʩʪʦʢʘ h ʝʨʝʥʛʠ ʛʦʨ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15 ʢʤ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʚ ɸʤʠʨʭʘʥʣʳʯʘʡʩʢʦʡ (ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʡ) ʢʦʪʣʦʚʠʥʝ ʐʘʙʨʘʥʩʢʦʛʦ 

ʨʘʡʦʥʘ [1]. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʦʛʦ ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʝ ʠʤʝʶʱʝʛʦ ʘʥʘʣʦʛʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʙʳʣʦ ʥʘʯʘʪʦ ʚ 2006 ʛ. 

ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʬʦʥʜʘ [2]. ɺʚʝʜʝʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 

2013 ʛʦʜʫ ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ɻʕʉ ʤʦʱʥʦʩʪʴʶ 25 ʄɺʪ ʠ ʊʘʭʪʘʢʦʨʧʶ-

ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʠʡ ʢʘʥʘʣ ʫʣʫʯʰʠʣʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 150 ʪʳʩ ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʨʘʡʦʥʝ, ʘ 

ʪʘʢʞʝ ʚʚʝʩʪʠ ʚ ʦʙʦʨʦʪ 21 ʪʳʩ ʛʘ ʚʥʦʚʴ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʆʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʜʧʠʪʢʠ ʚʦʜʦʡ ʩʠʩʪʝʤʳ ʊɻʉ ʷʚʣʷʝʪʩʷ ʉʘʤʫʨ-ɸʧʰʝʨʦʥʩʢʠʡ ʢʘʥʘʣ (ʉɸʂ). ʊʘʢʞʝ 

ʨʝʢʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʩʪʨʘʥʳ: ɻʫʩʘʨʯʘʡ, ɻʫʜʷʣʯʘʡ, ɻʫʨʫʯʘʡ, ɸʛʯʘʡ, ɼʞʘʛʘʜʞʫʛʯʘʡ 

ʠ ɺʝʣʴʚʝʣʠʯʘʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʠʩʪʝʤʫ ʊʘʭʪʘʢʦʨʧʶʥʩʢʠʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ [3]. 

ʕʪʘ ʩʠʩʪʝʤʘ, ʠʤʝʶʱʘʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʯʘʩʪʝʡ: 

1. ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ ʦʙʱʝʡ ʝʤʢʦʩʪʴʶ ʚʦʜʳ 268,4 ʤʣʥ ʤ3; 2. ʂʘʥʘʣ 

ɺʝʣʴʚʝʣʠʯʘʡïʊʘʭʪʘʢʦʨʧʶ (ɺʊʂ) ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 34,2 ʢʤ, ʧʠʪʘʶʱʠʡ ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ 50-ʤ ʢʤ ʉʘʤʫʨ-ɸʧʰʝʨʦʥʩʢʦʛʦ ʢʘʥʘʣʘ; 3. ʂʘʥʘʣ ʊʘʭʪʘʢʦʨʧïʁ

ɼʞʝʡʨʘʥʙʘʪʘʥ (ʊɼʂ) ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 110,3 ʢʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʦʜʘ, ʩʦʙʨʘʥʥʘʷ ʚ 

ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʧʦʩʪʫʧʘʝʪ ʚ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ɼʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʊɻʉ ʫʩʪʘʥʦʚʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ [4]. 

ʇʦʤʠʤʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ ʨʘʡʦʥʦʚ, ʛʜʝ ʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ 

ʊʘʭʪʘʢʦʨʧʶʥʩʢʠʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʥʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʘ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ 

ʚʦʜʳ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʳʤ ʚʦʜʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʘʥʠʪʘʨʥʦ-ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚʦʜʳ ʥʘ ʫʯʘʩʪʢʘʭ ʦʪ ʧʝʨʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʦ ɼʞʝʡʨʘʥʙʘʪʘʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʚʦʜ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ð ʠʟʫʯʝʥʠʝ ʦʙʱʝʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʳ ʚ 

ʩʠʩʪʝʤʝ ʊɻʉ ð ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʛʦ ʙʠʦʪʦʧʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʪʝʛʦʨʠʠ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʚʦʜʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʊʘʭʪʘʢʦʨʧʶʥʩʢʠʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʩʪʘʥʮʠʠ ʚ ʩʠʩʪʝʤʝ ʚʳʙʨʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʚʩʶ 

ʘʢʚʘʪʦʨʠʶ. 

1. ʂʘʥʘʣ-ʧʦʜʧʠʪʢʘ ɺʝʣʴʚʝʣʠʯʘʡ; 
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2. ʅʘʯʘʣʦ ʢʘʥʘʣʘ ɺʝʣʴʚʝʣʠʯʘʡïʊʘʭʪʘʢʦʨʧ;ʁ 

3. ʂʦʥʝʮ ɺʝʣʴʚʝʣʠʯʘʡïʊʘʭʪʘʢʦʨʧ;ʁ 

4. ʉ ʣʝʚʦʙʝʨʝʞʴʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʷʜʦʤ ʩ ʩʦʦʨʫʞʝʥʠʝʤ ʘʚʘʨʠʡʥʦʛʦ ʩʙʨʦʩʘ; 

5. ʉ ʧʨʘʚʦʙʝʨʝʞʴʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 

6. ʅʘʯʘʣʦ ʢʘʥʘʣʘ ʊʘʭʪʘʢʦʨʧïʁɼʞʝʡʨʘʥʙʘʪʘʥ (ɻʕʉ); 

7. ʂʦʥʝʮ  ʢʘʥʘʣʘ ʊʘʭʪʘʢʦʨʧïʁɼʞʝʡʨʘʥʙʘʪʘʥ 

ʇʨʦʙʳ ʚʦʜʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʣʝʪʦʤ (ʠʶʣʴ) ʠ ʦʩʝʥʴʶ (ʥʦʷʙʨʴ) 2017 ʛ., 

ʟʠʤʦʡ (ʬʝʚʨʘʣʴ) ʠ ʚʝʩʥʦʡ (ʤʘʡ) 2018 ʛ. ʇʦʚʪʦʨʥʦ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʣʝʪʦʤ 2018 ʠ 2019 ʛʦʜʘʭ. 

ʇʨʦʙʳ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠ ʩʧʝʮʠʘʣʴʥʳʤ ʙʘʪʦʤʝʪʨʦʤ 

ʉʦʨʦʢʠʥʘ [5] ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʙʫʪʳʣʢʠ ʝʤʢʦʩʪʴʶ 0,5 ʣ. ʊʝʤʧʝʨʘʪʫʨʫ ʚ ʧʨʦʙʘʭ ʚʦʜʳ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʥʝ ʪʨʝʙʦʚʘʣʦʩʴ, ʪʘʢ ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ʚʝʩʥʦʡ, 

ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 2ï3 ÁC. ɺʩʝʛʦ ʟʘ 2017ï2019 ʛʦʜʳ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 42 ʧʨʦʙʳ 

ʚʦʜʳ ʩ ʜʚʫʤʷ ʧʨʦʚʦʨʥʦʩʪʷʤʠ ʠ ʧʨʦʚʝʜʝʥʳ ʢʘʤʝʨʘʣʴʥʳʝ ʦʙʨʘʙʦʪʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʦʙʳ ʚʦʜʳ ʚʳʩʝʚʘʣʠ ʥʘ ʄʇɸ (ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ) [6], ʚ ʩʪʝʨʠʣʴʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ ʠ 

ʧʦʤʝʱʘʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 ÁC ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʠ 

 ʧʦʜʩʯʠʪʳʚʘʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʙʦʚ ʧʨʷʤʳʤ ʩʯʝʪʦʤ. ɸʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʥʘʰʝʡ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ [7], ʤʝʪʦʜʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ [8, 9] 
 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ ʩ ʜʚʫʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʴʶ ʥʘ ʫʢʘʟʘʥʥʳʭ ʙʠʦʪʦʧʘʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1  

ʀɿʄɽʅɽʅʀɽ ʆɹʑɽɻʆ ʏʀʉʃɸ ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ  

ɺ ɺɽʈʍʅɽʄ ʉʃʆɽ ɺʆɼʓ ɺ ʊɻʉ (ʚʝʨʭʥʠʡ ʩʣʦʡ ʤʣʥ/ʤʣ) 
 

 ̄ 2017 ʛ. 2018 ʛ. 2019 ʛ. 

ʣʝʪʦ ʦʩʝʥʴ ʟʠʤʘ ʚʝʩʥʘ ʣʝʪʦ ʣʝʪʦ 

1. 1,2 2,0 1,0 4,0 2,0 3,3 

2. 7,9 3,4 2,0 2,5 1,2 2,5 

3. 4,2 2,6 0,6 1,5 0,9 2,1 

4. 1,2 1,2 0,4 0,8 0,4 0,7 

5. 0,8 1,0 0,4 0,5 1,0 0,4 

6. 1,1 1,0 0,3 0,5 1,5 0,6 

7. 1,2 1,1 0,4 0,6 1,7 0,5 

ʩʨʝʜʥʠʡ 2,5 1,7 0,7 1,5 1,2 1,4 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʝ, ʢʘʢ ʧʦ 

ʩʝʟʦʥʘʤ, ʪʘʢ ʠ ʧʦ ʩʪʘʥʮʠʷʤ. ʅʘʯʘʣʦ ʢʘʥʘʣʘ ɺʝʣʴʚʝʣʠʯʘʡïʊʘʭʪʘʢʦʨʧʶ ʚ ʧʫʥʢʪʝ ʦʪʚʝʪʚʣʝʥʠʷ 

ʉʘʤʫʨ-ɸʧʰʝʨʦʥʩʢʦʛʦ ʢʘʥʘʣʘ ʦʪʢʨʳʚʘʝʪʩʷ ʚʦ 2-ʡ ʩʪʘʥʮʠʠ. ʊʘʢʞʝ, ʧʦʩʢʦʣʴʢʫ ʢʘʥʘʣ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʨʘʡʦʥʳ ʟʝʤʣʝʜʝʣʠʷ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʚʦʜʘ ʟʘʛʨʷʟʥʝʥʘ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʘʣʣʦʭʪʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʀʟ ʊʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʠʩʪʝʤʝ ʊɻʉ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,7 ʜʦ 2,5 ʤʣʥ/ʤʣ ʟʘ ʩʝʟʦʥʳ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘ ʚʩʝ ʩʝʟʦʥʳ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʩʪʘʥʮʠʠ 2. ʇʦʪʦʤʫ ʯʪʦ 1 ʠ 2 ʩʪʘʥʮʠʠ ʧʨʦʭʦʜʷʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʊʘʢʞʝ ʚ ʥʘʯʘʣʝ ʢʘʥʘʣʘ ɺʝʣʴʚʝʣʠʯʘʡïʊʘʭʪʘʢʦʨʧʶ ʚʧʘʜʘʶʪ ʨʝʢʠ 

ɻʫʩʘʨʯʘʡ, ɻʫʜʷʣʯʘʡ, ɻʫʨʫʯʘʡ, ɸʛʯʘʡ, ɼʞʘʛʘʜʞʫʛʯʘʡ ʠ ɺʝʣʴʚʝʣʠʯʘʡ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ 
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ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʵʪʠ ʨʝʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ, ʪ. ʝ. ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʜʝʷʪʝʣʴʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. 

ɼʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʚ ʤʠʢʨʦʙʠʦʪʝ ʊʘʭʪʘʢʦʨʧʶʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʙʠʦʪʦʧʫ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʊʘʢ, ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʝʤʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,4ï1,7 ʤʣʥ/ʤʣ. 

ɺʥʫʪʨʠ ʨʝʟʝʨʚʫʘʨʘ ʦʙʨʘʟʦʚʘʥʥʳʝ ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʤʠʥʝʨʘʣʠʟʫʷʩʴ ʧʨʦʤʳʚʘʶʪʩʷ ʠ 

ʦʩʝʜʘʝʪ ʥʘ ʜʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʂʘʢ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ, ʪʘʢ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʘʣʣʦʭʪʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʩʠʩʪʝʤʫ ʠʟʚʥʝ, 

ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʦʙʱʝʡ ʤʠʢʨʦʙʠʦʪʳ ʚʦʜʦʝʤʦʚ [10]. ʀʟ-ʟʘ 

ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ (1,5 ʤ/ʩ) ʚ ʢʘʥʘʣʘʭ ɺʝʣʴʚʝʣʠʯʘʡïʊʘʭʪʘʢʦʨʧʶ ʠ ʊʘʭʪʘʢʦʨʧïʁ

ɼʞʝʡʨʘʥʙʘʪʘʥ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʟʘʪʨʫʜʥʝʥʦ. ʌʠʪʦʧʣʘʥʢʪʦʥ ʚ ʵʪʠʭ ʢʘʥʘʣʘʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʦʜʦʨʦʩʣʠ, ʠʭ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦ ʚʩʝ 

ʩʝʟʦʥʳ ʛʦʜʘ ʚ ʚʦʜʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʊʘʭʪʘʢʦʨʧʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 2 [11]. ʉʣʘʙʦʝ 

ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʘʚʪʦʭʪʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 

ɺʀɼʆɺʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʌʀʊʆʇʃɸʅʂʊʆʅɸ ɺ ʊɻʉ 
 

ʊʘʢʩʦʥ ʃʝʪʦ ʆʩʝʥʴ ɿʠʤʘ ɺʝʩʥʘ 

ʆʪʜʝʣ Cyanophyta 

Merismopedia glauca +    

Microcystis aeroginosa +    

ʆʪʜʝʣ Bacillariophyta 

Ulnaria ulna +   + 

Luticola mutica +    

Sellaphora pupula + +   

Cocconeis pediculus     

Diplonesis parma +    

Nitzshia sinuata    + 

N.linearis    + 

N.staqnotium var.deloqnei    + 

Nitzshia sp.   +  

Cymbella helvetica   +  

ʆʪʜʝʣ Chlorophyta 

Cladophora sp.    + 

Spirogira fluviatilis    + 

Spirogira tenuissima    + 

 

ʌʠʢʩʠʨʫʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʜʦʢʘʟʳʚʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʭ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘʤʠ ʥʝ 

ʚʳʷʚʣʝʥʦ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ ʤʠʢʨʦʙʠʦʪʳ. 

ʍʦʪʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚʦʜʳ ʩʠʩʪʝʤʳ ʊʘʭʪʘʢʦʨʧʶʥʩʢʠʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ ʧʦ ʩʝʟʦʥʘʤ, ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʘ. ʀʟ-ʟʘ 

ʢʣʠʤʘʪʠʯʝʩʢʦ-ʘʪʤʦʩʬʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʫʤʝʥʴʰʝʥʠʝ ʚʦʜʳ ʚ ʢʘʥʘʣʝ ʟʠʤʦʡ ʠ ʣʝʪʦʤ ʩʯʠʪʘʝʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ. ʇʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʟʠʤʦʡ ʠ ʣʝʪʦʤ, ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʶʪ 
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ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʅʘʧʦʤʥʠʤ ʟʘʢʦʥ ɺʘʥʪ-ɻʦʬʬʘ: ʝʩʣʠ ʟʠʤʦʡ ʧʨʠ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ ʟʘʤʝʜʣʷʝʪʩʷ, 

ʪʦ ʣʝʪʦʤ, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʤʠʢʨʦʙʠʦʪʳ ʚʦʟʨʘʩʪʘʝʪ [12]. 
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ʋʉʊʆʁʏʀɺʆʉʊʔ ʀʅʊʈʆɼʋʎʀʈʆɺɸʅʅʓʍ ɺʀɼʆɺ Lonicera L. 

ʂ ʋʉʃʆɺʀʗʄ ɸʇʐɽʈʆʅɸ 
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Abstract. The study provides a comprehensive analysis of the results of the introduction of 

13 species of the genus Lonicera L. in the conditions of Absheron. Information was obtained on 

the developmental biology of the introduced species Lonicera L., vegetation features, growth of 

shoots were studied. The results of many studies of the relationship between winter hardiness and 

the duration of the growing season are given. It was found that the vegetation can be divided into 

6 phenological groups according to the start and end times of the vegetation, and the plants were 

selected for their sustainability to adverse conditions. The analysis of the collected material shows 

the distribution of plants by phenogroups and their winter hardiness. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʨʦʜʫʢʮʠʠ 13 ʚʠʜʦʚ 

ʨʦʜʘ Lonicera L. ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ. ʇʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ 

ʠʥʪʨʦʜʫʮʝʥʪʘ Lonicera L., ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʛʝʪʘʮʠʠ, ʨʦʩʪʘ ʧʦʙʝʛʦʚ. ʇʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

6 ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʧʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʚʝʛʝʪʘʮʠʠ, ʘ ʨʘʩʪʝʥʠʷ ʦʪʙʠʨʘʣʠ ʧʦ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɸʥʘʣʠʟ ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʳʚʘʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʧʦ ʬʝʥʦʛʨʫʧʧʘʤ ʠ ʠʭ ʟʠʤʦʩʪʦʡʢʦʩʪʴ. 

 

Keywords: Lonicera L., phenology, phenogroup, winter hardiness, height growth. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Lonicera L., ʬʝʥʦʣʦʛʠʷ, ʬʝʥʦʛʨʫʧʧʘ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʨʦʩʪ ʚ ʚʳʩʦʪʫ. 
 

Introduction 

At present, Azerbaijan is exposed to anthropogenic factors related to the development of 

industry and oil and gas production. Climate change with increasing CO2 emissions in the biosphere 
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is causing degradation of vegetation, as well as deteriorating the environmental situation in cities 

and villages. The problem of creating a favorable environment for humans is growing rapidly [1]. 

The introductory experience conducted at the Institute of Dendrology shows that many 

introduced trees and shrubs can be used for landscaping. In order to determine the decorative 

properties of plants, their resistance to adverse factors, their ability to be used in landscaping, it is 

necessary to thoroughly assess the winter hardiness, growth and development dynamics, 

reproductive characteristics. In the field of practice of the Institute of Dendrology, the analysis of 

species of the genus Lonicera, their inclusion in the range of woody plants in landscaping is 

important and allows to make recommendations for use in various fields of agriculture. 

Nine species are widely used because they are very decorative during flowering and fruiting. 

White, pink, yellow flowers, leaves of different shades, beautiful shoots of plants in decorative 

landscaping attract people in landscaping. These plants are used in single and group plantings, live 

fences, low-lying fences, alpine hills, lianas in the design of green attics [2]. 

In the introduction of the Lonicera L., the natural distribution areas of the northern 

hemisphere, especially the promising species in Europe, Central and Eastern Asia, the Himalayas, 

East Asia, North and Central America, were used. The species studied are mainly distributed in 

Southeast Asia. According to the literature of many authors, they first spread in these areas [3, 5]. In 

the experimental fields of the Institute of Dendrology, 6 species of the genus Lonicera were adapted 

to the conditions of Absheron, which passed the introductory test. 

Seeds of 7 new species were obtained from different countries on the basis of exchange; 

research is being carried out to propagate them with seeds and pens in Absheron conditions. In 

order to analyze the sustainability and degree of acclimatization of the studied Lonicera species in 

the Absheron Peninsula, observations were made on the seasonal and generative development of the 

species, winter hardiness and growth of shoots. 

The study analyzed the start and end dates of the growing season, which was phenological 

observations, and divided into 6 groups according to the phases of seasonal development: 

1. Quick-growing and early growing vegetation include L. caerulea and L. tatarica. 

2. L. ruprechtiana, L. xylosteum, L. prolifera, L. nigra species that start and end vegetation 

early and in the medium term. 

3. Early and late termination of vegetation: L. caprifolium. 

4. Late-onset and early vegetation: 3 species include: L. caucasica, L. maackii, L. chrysantha. 

Species from these groups do not freeze in winter or the unitary shoots are damaged. 

5. Late-growing and medium-growing vegetation: L. maximow²czii, L. ledebourii. 

6. Delay vegetation: L. vesicaria is observed. These species start and end their vegetation late. 

In Absheron, severe frosts destroy the surface of the plant. 

Thus, the studied species have different winter hardiness according to phenological groups. 

The results show that the winter hardiness of the species in the conditions of Absheron is directly 

proportional to the maturity of the vegetation. 

Frost resistance of the studied species is one of the main factors influencing the distribution of 

introducers in different climatic zones, their height and development. The development dynamics of 

cultivated plants depends on the ability to maintain generative functions and their degree of winter 

hardiness. 

Prospects and winter hardiness of the species belonging to the genus Lonicera were evaluated 

on the basis of the analyzed methods [6, 7] on the scale of winter hardiness with 5 points: 

1 point ð the plant is not winter hardy. Should be protected in winter, the umbrella freezes at 

the level of snow cover. It recovers badly in the spring (L. ruprechtiana). 
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2 points ð less resistant to winter. 1 or 2-year-old branches and flower shoots of the plant are 

destroyed. In cold winters, at the level of snow cover, double and more shoots freeze, recover and 

sometimes bloom (L. ledebourii, L. nigra, L. vesicaria). 

3 points ð moderately resistant to winter. Unity twigs are damaged by a shoot of no more 

than 50ï100% over time, but in the spring, they regenerate, bloom and bear fruit (L. chrysantha, 

L. maximow²czii, L. prolifera). 

4 points ð winter hardy. Only no more than 50% of the annual branches are damaged at the 

tip and a very small part of the flower shoot (L. caucasica, L. maackii, L. xylosteum). 

5 points ð the plant is highly winter-hardy. No damage was observed (L. caerulea, 

L. caprifolium, L. caucasica, L. tatarica) (Table 1). 

Table 1 

INTRODUCED TO THE GENUS Lonicera WINTER HARDINESS  

AND PHENOGROUPS OF SPECIES 
 

Species Phenogroup Species area Winter hardiness 

(2018ï2021) 

L. caerulea TT Europe, Siberia, Far East, East Asia 5 

L. caprifolium TG Caucasus, Europe 5 

L. caucasica GT Caucasus 4-5 

L. chrysantha GT Far East, China, Korea 3 

L. ledebourii GO North America 2 

L. maackii GT South of the Far East, China, Korea, Japan 4 

L. maximow²czii GO South of the Far East, China, Korea, Japan 3 

L. nigra TO Europe 3 

L. prolifera TO North America 3 

L. ruprechtiana TO South of the Far East, China, Korea 1 

L. tatarica TT Middle and lower Volga, Southern Urals, Altai 5 

L. vesicaria GG Korea 2 

L. xylosteum TO Europe, Siberia 4 

 

Winter hardiness indicators of nine species were studied during 2018ï2021. From November 

to March, the average daily temperature was 4ï7 ÁC. Most species are characterized by good 

acclimatization. Winter hardiness of many species of octopuses (L. caucasica, L. maackii, L. 

xylosteum, L. caerulea, L. caprifolium, L. tatarica) was estimated at 4ï5 points. The harsh winter 

conditions of 2018ï2019 had a negative impact on some introduced species. The most affected 

species were L. ruprechtiana, and some perennial shoots of this species were threatened with 

extinction, but most of the shoots were vegetated. L. ledebourii and L. vesicaria had relatively poor 

flowering and fruiting due to damaged flower buds. Relative freezing of the tips of single shoots 

was observed in L. caucasica, L. maackii, L. xylosteum. 

One of the indicators of the vital activity of a plant organism is its growth. The seasonal 

rhythm of height growth characterizes the adaptation of plants to environmental conditions [4]. 

The height dynamics of the shoots studied according to A. A. Molchanov and V. V. Smirnovôs 

method. Studies have shown that the onset of growth of species of the genus Lonicera can vary 

from 45 to 53 days (Table 2). In L. caerulea, the growth of shoots begins early (March 7ï10), and in 

L. caucasica, L. maximow²czii, L. maackii, L. maackii species begins late (March 24ï30). 

The duration of growth of shoots is directly proportional to the end of vegetation of the 

studied species. The annual ageing rate of crows determines their more or less good overwintering. 

For species that end their vegetation late, long-term growth of shoots is characteristic. Long-term 
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169ï174-day growth of shoots in L. vesicaria species; at least (104ï131 days) in L. chrysantha, L. 

maackii, L. tatarica, L. xylosteum. Observations have shown that Dogquzdons have a high ability to 

form shoots, and even in winter, plants introduced after some damage have the ability to recover the 

following year. 

 

Table 2 

GROWTH OF UNITARY SHOOTS IN NINE SPECIES 
 

Species The beginning of the 

growth of the stalks 

The finishing of the 

growth of the stalks 

The time of the growth of 

the stalks (days) 

L. caerulea 07.03 10.07 124 

L. caprifolium 12.03 15.08 153 

L. caucasica 25.03 05.08 131 

L. chrysantha 25.03 08.07 104 

L. ledebourii 27.03 02.08 146 

L. maackii 28.03 13.07 106 

L. maximow²czii 24.03 02.08 129 

L. nigra 13.03 20.07 128 

L. prolifera 15.03 15.08 150 

L. ruprechtiana 18.03 16.07 119 

L. tatarica 12.03 06.07 115 

L. vesicaria 19.03 10.09 173 

L. xylosteum 26.03 20.07 105 

 

Integrated assessment of perspective viability is formed on the following 7 indicators: 

1. The rate of ageing of shoots 

2. Winter hardiness 

3. Maintaining Habitus 

4. Ability to form shoots 

5. Periodic growth 

6. Generative development ability 

7. Possible methods of reproduction 

6 perspective groups were selected by summing the assessments for each indicator: 1 ð 

completely perspective; 2 ð perspective; 3 ð relatively promising; 4 ð less promising; 5 ð not 

perspective; 6 ð completely useless (Table 3). 

 

Table 3 

INTEGRATED ASSESSMENT OF PERSPECTIVE IN QUADRUPLE SPECIES 
 

Fully promising Promising Relatively 

promising 

Less promising Not 

promising 

Absolutely 

useless 

L. tatarica,  L. xylosteum L. vesicaria L. ledebourii ð ð 

L. maackii,  L. caucasica L. prolifera L. ruprechtiana ð ð 

L. caprifolium  L. caerulea   ð ð 

L. maximow²czii L. nigra   ð ð 

L. chrysantha    ð ð 

 

Most of the species studied (L. tatarica, L. caprifolium, L. maximow²czii, L. chrysantha) 

belong to the first promising group. The growth rate of all Lonicera species of this group is the 
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same as in nature, it is very resistant to winter, and the shoots are completely woody, have the good 

seedling ability, give annual growth, are characterized by full seed yield and are reproduced by local 

reproduction seeds. 

Representatives of the second group differ in the degree of woodiness of the shoots, the speed 

and duration of growth of the shoots, their ability to generate growth and winter hardiness. The 

second group includes 4 species: L. caerulea, L. xylosteum, L. caucasica, L. nigra. These species 

are very resistant to the conditions of the Absheron Peninsula. The homeland of these plants is 

mainly the Atlantic region, Europe, the Mediterranean coast, Central Asia. Their winter hardiness is 

lower than that of the first group of plants. All plants, except L. vesicaria, which are characterized 

by poor fruiting, bear good fruit. 

The third group consists of two species (L. vesicaria, L. prolifera). They fall into this group 

due to their poor developmental function, but it can be taken into account that after 3ï5 years of 

age, these species have higher viability. 

The fourth group includes L. ledebourii and L. ruprechtiana. These species are characterized 

by unstable flowering and fruitlessness. 

L. ledebourii and L. ruprechtiana species should be protected from the cold during the harsh 

winter. There are no unpromising and completely unsuitable species, and the species studied are 

promising for the Absheron Peninsula and can be widely used in landscaping. 
 

Results 

Analysis of the collected material revealed that there is a direct correlation between the 

distribution of plants by phenogroups, the duration of growth of shoots and their winter hardiness. 

Lonicera species, which end their vegetation in the short and medium-term, are more winter-hardy. 

Longer growth of shoots in Lonicera species, phenological groups with late-onset of vegetation, 

ending in the medium term and late beginning and ending were recorded. 

According to the results of the integrated assessment, most of the introduced species belong to 

the 1ï2 perspective groups. 

 

References: 

1. Mamedov, T. S. (2015). Dendroflora of Azerbaijan. II. Baku. 

2. Gasanov, Z. M., & Aliev, D. M. (2011). Fruit growing. Baku. 

3. Plekhanova, M. N. (1981). Razmnozhenie sòedobnoi zhimolosti zelenymi cherenkami. 

Vyrashchivanie posadochnogo materiala plodovykh i yagodnykh kulôtur, Moscow. 67-73. (in 

Russian). 

4. Romanyuk, V. V. (1985). Biologiya semenosheniya i prorastaniya semyan 

introdutsiruemykh v lesostepnoi zone Zapadnoi Sibiri vidov roda zhimolostô: Ph.D. diss. 

Novosibirsk. (in Russian). 

5. Skvortsov, A. K., & Kuklina, A. G. (2002). Golubye zhimolosti: Botanicheskoe izuchenie i 

perspektivy kulôtury v srednei polose Rossii. Moscow. (in Russian). 

6. Rusanov, F. N. (1971). Metod rodovykh kompleksov v introduktsii rastenii i ego 

dalôneishee razvitie. Byulleten GBS AN SSSR, 81, 15-20. (in Russian). 

7. Lapin, P. I., & Sidneva, S. V. (1973). Otsenka perspektivnosti introduktsii drevesnykh 

rastenii. Moscow. 7-67. (in Russian). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʘʤʝʜʦʚ ʊ. ʉ. ɼʝʥʜʨʦʬʣʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʊ. II. ɹʘʢʫ: ʕʣʤ, 2015. 392 ʩ. 

2. ɻʘʩʘʥʦʚ ɿ. ʄ., ɸʣʠʝʚ ɼ. ʄ. ʇʣʦʜʦʚʦʜʩʪʚʦ. ɹʘʢʫ: ʄɹʄ, 2011. 520 ʩ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 44 

3. ʇʣʝʭʘʥʦʚʘ ʄ. ʅ. ʈʘʟʤʥʦʞʝʥʠʝ ʩʲʝʜʦʙʥʦʡ ʞʠʤʦʣʦʩʪʠ ʟʝʣʝʥʳʤʠ ʯʝʨʝʥʢʘʤʠ // 

ɺʳʨʘʱʠʚʘʥʠʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ. ʄ., 1981. ʉ. 67-73. 

4. ʈʦʤʘʥʶʢ ɺ. ɺ. ɹʠʦʣʦʛʠʷ ʩʝʤʝʥʦʰʝʥʠʷ ʠ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠʥʪʨʦʜʫʮʠʨʫʝʤʳʭ ʚ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚʠʜʦʚ ʨʦʜʘ ʞʠʤʦʣʦʩʪʴ: ʜʠʩʩ. ... ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ. 

ʅʦʚʦʩʠʙʠʨʩʢ, 1985. 209 ʩ. 

5. ʉʢʚʦʨʮʦʚ ɸ. ʂ., ʂʫʢʣʠʥʘ ɸ. ɻ. ɻʦʣʫʙʳʝ ʞʠʤʦʣʦʩʪʠ: ɹʦʪʘʥʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʢʫʣʴʪʫʨʳ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ. ʄ.: ʅʘʫʢʘ, 2002. 159 ʩ. 

6. ʈʫʩʘʥʦʚ ʌ. ʅ. ʄʝʪʦʜ ʨʦʜʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʠʥʪʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ // ɹʶʣʣʝʪʝʥʴ ɻɹʉ ɸʅ ʉʉʉʈ. 1971. ɺr ʧ. 81. ʉ. 15-20. 

7. ʃʘʧʠʥ ʇ. ʀ., ʉʠʜʥʝʚʘ ʉ. ɺ. ʆʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ. ʄ.: ʅʘʫʢʘ, 1973. ʉ. 7-67. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 28.01.2022 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

04.02.2022 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

Mammadov T., Gulmammadova Sh., Seyidli A. Sustainability of Introduced Lonicera L. 

Species to Absheron Conditions // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2022. ʊ. 8. ˉ3. ʉ. 39-44. 

https://doi.org/10.33619/2414-2948/76/04 

 

Cite as (APA): 

Mammadov, T., Gulmammadova, Sh., & Seyidli, A. (2022). Sustainability of Introduced 

Lonicera L. Species to Absheron Conditions. Bulletin of Science and Practice, 8(3), 39-44. 

https://doi.org/10.33619/2414-2948/76/04 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 45 

ʋɼʂ 502.4 

AGRIS F70 

https://doi.org/10.33619/2414-2948/76/05 

 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʉʆʍʈɸʅɽʅʀʗ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ 

ʂʓʈɻʓɿ-ɸʊʀʅʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂɸ  

 

Éʀʩʤʘʠʣʦʚʘ ɾ. ɸ., ORCID: 0000-0003-1378-8741, ʆʰʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʘʢʘʜ. ʄ.ʄ. ɸʜʳʰʝʚʘ, ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ, nauka-oshtu@mail.ru 

Éʊʝʰʝʙʘʝʚʘ ɿ. ɸ., ORCID:0000-0002-3257-9219, SPIN-ʢʦʜ: 6868-4058, ʆʰʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜ. ʄ.ʄ. ɸʜʳʰʝʚʘ, 

ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ, zulumkan9@mail.ru 

Éɸʙʩʘʪʘʨʦʚ ʈ. ʈ., ORCID: 0000-0003-3894-9468, SPIN-ʢʦʜ: 5968-7553, ʆʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ, rrr_51@mail.ru 

Éʐʘʤʰʠʝʚ ɹ. ʅ., ORCID: 0000-0002-9723-1037, SPIN-ʢʦʜ: 7082-3525,  

ʆʰʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜ. ʄ.ʄ. ɸʜʳʰʝʚʘ, 

ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ, shamshiev@list.ru 

 

ENVIRONMENTAL BASES OF BIODIVERSITY CONSERVATION 

OF THE KYRGYZ-ATA STATE NATURE PARK 

 

ÉIsmailova Zh., ORCID: 0000-0003-1378-8741, Osh Technological University named 

by M.M. Adyshev, Osh, Kyrgyzstan, nauka-oshtu@mail.ru 

ÉTeshebaeva Z., ORCID:0000-0002-3257-9219, SPIN-code: 6868-4058, Osh Technological 

University named by M.M. Adyshev, Osh, Kyrgyzstan, zulumkan9@mail.ru 

ÉAbsatarov R., ORCID: 0000-0003-3894-9468, SPIN-code: 5968-7553, Osh State Pedagogical 

University, Osh, Kyrgyzstan, rrr_51@mail.ru 

ÉShamshiev B., ORCID: 0000-0002-9723-1037, SPIN-code: 7082-3525,  

Osh Technological University named by M.M. Adyshev, 

Osh, Kyrgyzstan, shamshiev@list.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʩʘʥʠʪʘʨʥʦʤʫ 

ʩʦʩʪʦʷʥʠʶ  ʛʦʨʥʳʭ ʣʝʩʦʚ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ  

ʚ ʧʨʝʜʝʣʘʭ 2200ï3700 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʚʳʰʝ, ʥʘ ʩʢʣʦʥʘʭ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʇʘʤʠʨʦ-ɸʣʘʷ 

ʂʳʨʛʳʟʩʪʘʥʘ. ʉʦʭʨʘʥʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ  ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ,  

ʪʠʧʠʯʥʳʭ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʫʥʠʢʘʣʴʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʠ. ɻʦʨʥʳʝ 

ʣʝʩʘ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʠʤʝʶʪ ʚʦʜʦʦʭʨʘʥʥʦʝ, 

ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʝʝ, ʧʦʯʚʦʟʘʱʠʪʥʦʝ, ʩʢʘʣʦʟʘʱʠʪʥʦʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʮʝʥʪʨʦʤ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʩʪʦʡʯʠʚʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʨʝʛʠʦʥʘ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ̫ ʚʠʣʘʩʴ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ,  ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ 

ʘʨʯʝʚʥʠʢʦʚ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʛʦʨʥʳʭ ʣʝʩʘʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʣʘʙʣʝʥʠʷ ʠ ʫʩʳʭʘʥʠʷ  ʛʦʨʥʳʭ ʣʝʩʦʚ 

ʧʘʨʢʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ  ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ.  

 

Abstract. This article provides data on the ecological and sanitary condition of the mountain 

forests of the Kyrgyz-Ata State Nature Park, located within 2200ï3700 m above sea level, on 
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the slopes of the Pamir-Alay Mountain system of Kyrgyzstan. Preservation and study of the current 

state of flora and fauna, typical forest landscapes and unique natural monuments of the Kyrgyz-Ata 

State Nature Park is one of the topical issues of ecology. The mountain forests of the Kyrgyz-Ata 

State Nature Park have water protection, water regulation, soil protection, rock protection and 

recreational significance, and are also a center for biodiversity conservation, combined with 

sustainable investment attractiveness and the possibility of using the diverse recreational resources 

of the region. The purpose of this research was to assess the state of forest ecosystems and 

biodiversity of the Kyrgyz-Ata State Nature Park, based on the study of juniper forests. 

The unfavorable natural factors and anthropogenic impacts existing in the mountain forests increase 

the intensity of the weakening and drying up of the mountain forests of the park. This requires an 

immediate review and improvement of the methods of protection and conservation of 

the biodiversity of the Kyrgyz-Ata State Nature Park. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʳʨʛʳʟ-ɸʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ, ʘʨʯʘ, ʘʨʯʝʚʥʠʢʠ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʟʘʧʦʚʝʜʥʘʷ ʟʦʥʘ, ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ. 

 

Keywords: Kyrgyz-Ata State Nature Park, juniper, juniper forests, biodiversity, protected area, 

forestry zone, recreational zone. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʩʦʙʦ-

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʂʠʨʛʠʟʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ  ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ð ʦʢʦʣʦ 1% ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ ʥʘ 0,13% 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ [10]. 

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʦʩʦʙʦ-ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 7,3% ʦʪ 

ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠ ʚʢʣʶʯʘʶʪ 10 ʟʘʧʦʚʝʜʥʠʢʦʚ, 13 ʧʨʠʨʦʜʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʢʦʚ, 19 ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, 45 ʟʘʢʘʟʥʠʢʦʚ, 23 ʙʦʪʘʥʠʯʝʩʢʠʭ ʟʘʢʘʟʥʠʢʦʚ, 12 ʦʭʦʪʥʠʯʴʠʭ 

ʟʘʢʘʟʥʠʢʦʚ, 2 ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʢʘʟʥʠʢʦʚ [8]. 

ʉʨʝʜʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʂʳʨʛʳʟʩʪʘʥʘ, ʚʝʜʫʱʝʝ ʤʝʩʪʦ 

ʧʨʠʥʘʜʣʝʞʠʪ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʧʘʨʢʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚ 

ʧʨʝʜʝʣʘʭ 2200ï3500 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʚʳʰʝ, ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ɸʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ̫ʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʝ ʛʦʨʥʳʭ ʘʨʯʝʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʪʠʧʠʯʥʳʭ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʫʥʠʢʘʣʴʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ. 

ʀʟ-ʟʘ ʚʦʟʨʦʩʰʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʂʳʨʛʳʟ-

ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʧʨʝʪʝʨʧʝʚʘʶʪ ʨʷʜ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ  ʢ ʩʥʠʞʝʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʫʨʦʚʥʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʘʨʯʝʚʳʝ ʣʝʩʘ ʠ ʨʝʜʢʦʣʝʩʴʷ, ʘ ʪʘʢʞʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ  

ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʧʘʨʢ ʦʪʥʦʩʠʪʩʷ ʢ ʅʦʦʢʘʪʩʢʦʤʫ ʨʘʡʦʥʫ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  ʂʳʨʛʳʟ-

ɸʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ ʩʦʟʜʘʥ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʳʨʛʳʟʩʪʘʥ ʦʪ 18 ʤʘʨʪʘ 1992 ʛʦʜʘ ˉ82 ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʮʝʥʥʦʛʦ 

ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʨʯʝʚʳʭ ʣʝʩʦʚ, ʠʤʝʶʱʝʛʦ ʦʩʦʙʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, 
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ʵʩʪʝʪʠʯʝʩʢʫʶ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʫʶ, ʬʘʫʥʠʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʢʘ ʜʣʷ 

ʦʪʜʳʭʘ ʪʨʫʜʷʱʠʭʩʷ [2]. 

ʊʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ, 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʭʦʟʧʨʦʜʫʢʪʦʚ, ʚʳʧʘʩʘ ʞʠʚʦʪʥʳʭ, ʩʙʦʨʘ ʧʨʦʜʫʢʪʦʚ ʣʝʩʘ ʠ ʟʘʛʦʪʦʚʢʠ ʜʨʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʙʱʝʥʘʫʯʥʘʷ 

ʤʝʪʦʜʦʣʦʛʠʷ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʤʝʪʦʜʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʚʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ 

ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʚ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʫʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʤʝʥʷʣʠʩʴ 

ʦʙɦʝʠʟʚʝʩʪʥʳʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʨʠʝʤʳ ʠ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʧʘʨʢʝ ʚ ʪʨʝʭ 

ʚʳʩʦʪʥʳʭ ʧʦʜʧʦʷʩʘʭ ʟʘʣʦʞʝʥʳ ʚʨʝʤʝʥʥʳʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʦʩʴ 

ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʦʚ, ʪʘʢʩʘʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʜʨʝʚʦʩʪʦʝʚ, ʠʟʤʝʨʷʣʩʷ ʠ 

ʧʦʜʩʯʠʪʳʚʘʣʩʷ ʧʦʜʨʦʩʪ ʜʨʝʚʦʩʪʦʝʚ.  

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʣʠ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʠ ʜʝʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʙʱʝʧʨʠʥʷʪʘʷ ʚ ʣʝʩʦʟʘʱʠʪʝ ʤʝʪʦʜʠʢʠ 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʠ ʜʝʪʘʣʴʥʦʛʦ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ. ʆʥʠ 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [1, 4, 6, 7, 9, 11].  

ʄʘʨʰʨʫʪʥʳʝ ʭʦʜʳ ʙʳʣʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʪʨʦʧʘʤ, ʨʝʢʘʤ, ʙʘʣʢʘʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʢʚʘʨʪʘʣʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʣʝʩʘ, ʩ ʟʘʭʦʜʦʤ ʚ ʦʩʥʦʚʥʳʝ 

ʚʳʜʝʣʳ ʥʘʩʘʞʜʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʝʣʘʩʴ ʛʣʘʟʦʤʝʨʥʘʷ ʵʥʪʦʤʦʪʘʢʩʘʮʠʷ ʠ ʦʧʠʩʘʥʠʝ ʢʚʘʨʪʘʣʦʚ. 

ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʥʘʩʘʞʜʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʠ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʢʘʢ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ. ʅʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʨʘʟʤʝʨʦʤ 0,25ï

0,75 ʛʘ, ʘ ʪʘʢʞʝ ʥʘ ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʩ ʫʯʝʪʦʤ ʥʝ ʤʝʥʝʝ 100 ʜʝʨʝʚʴʝʚ 

ʧʨʦʚʦʜʠʣʩʷ ʩʧʣʦʰʥʦʡ ʧʝʨʝʯʝʪ ʠʭ ʧʦ ʩʪʫʧʝʥʷʤ ʪʦʣʱʠʥʳ. ɺʩʝ ʜʝʨʝʚʴʷ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʧʦʜʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: ʙʝʟ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ, ʦʩʣʘʙʣʝʥʥʳʝ, 

ʩʫʭʦʚʝʨʰʠʥʥʳʝ, ʫʩʳʭʘʶʱʠʝ, ʩʫʭʦʩʪʦʡ ʩʪʘʨʳʡ ʠ ʩʚʝʞʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʂʳʨʛʳʟ-ɸʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ ʦʪʣʠʯʘʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ 

ʣʘʥʜʰʘʬʪʦʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ, ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ. ɿʜʝʩʴ  ʦʭʨʘʥʷʶʪʩʷ ʙʦʣʝʝ 

1458 ʚʠʜʦʚ ʬʘʫʥʳ ʠ ʙʦʣʝʝ 700 ʚʠʜʦʚ ʬʣʦʨʳ [7]. ʕʪʠ ʚʠʜʳ ʠʤʝʶʪ ʢʘʢ ʛʣʦʙʘʣʴʥʦʝ, ʪʘʢ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʟ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʦʙʠʪʘʶʪ ʢʦʩʫʣʠ (Capreolus), 

ʢʦʟʝʨʦʛ (Capra ibex), ʣʠʩʠʮʘ (Vulpes vulpes), ʚʦʣʢ (Canis lupus), ʟʘʷʮ (Lepus), ʢʘʙʘʥ (Sus 

scrofa), ʙʝʣʢʘ  (Sciurus), ʩʫʨʦʢ (Marmota), ʣʘʩʢʘ (Mustela nivalis), ʢʫʥʠʮʘ (Martes), ʣʝʩʥʘʷ ʩʦʥʷ 

(Dryomys nitedula), ʣʝʩʥʳʝ ʤʳʰʠ (Apodemus sylvaticus), ʘʣʘʡʩʢʠʡ ʣʦʞʥʳʡ ʛʦʣʦʛʣʘʟ  

(Asymblepharus alaicus) ʠ ʜʨ. ʀʟ ʧʝʨʥʘʪʳʭ: ʢʘʤʝʥʥʘʷ ʢʫʨʦʧʘʪʢʘ (Alectoris chukar), ʙʦʨʦʜʘʪʘʷ 

ʢʫʨʦʧʘʪʢʘ ʠʣʠ ʯʠʣ (Perdix daurica), ʤʘʡʥʘ (Acridotheres), ʩʦʚʘ (Strigiformes), ʫʣʘʨ 

(Tetraogallus), ʛʦʣʫʙʠ (Columba), ʚʦʨʦʥʳ (Corvus), ʘʣʴʧʠʡʩʢʠʝ ʛʘʣʢʠ (Pyrrhocorax graculus), 

ʛʠʤʘʣʘʡʩʢʘʷ ʟʘʚʠʨʫʰʢʘ (Prunella himalayana) ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʀʟ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, 

ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ, ʚʩʪʨʝʯʘʶʪʩʷ ʙʘʨʩ (Uncia uncia (Schreber, 1775)), ʨʳʩʴ 

ʪʫʨʢʝʩʪʘʥʩʢʘʷ (Lynx lynx isabellinus), ʟʤʝʝʷʜ (Circaetus gallicus = Circaetus ferox), ʙʝʨʢʫʪ 

(Aquila chrysaetos), ʢʫʤʘʡ ʠʣʠ ʩʥʝʞʥʳʡ ʛʨʠʬ (Gyps himalayensis), ʙʘʣʦʙʘʥ (Falco cherrug) ʠ 

ʜʨʫʛʠʝ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʫʩʠʣʠʚʘʶʱʝʝʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, 

ʯʘʩʪʳʝ ʦʧʘʩʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ  ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʆʩʥʦʚʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ̫ ʚʣʷʶʪʩʷ ʭʚʦʡʥʳʝ ð 2985,9 ʛʘ, ʠʟ ʥʠʭ ʝʣʠ ʪʷʥʴ-ʰʘʥʴʩʢʦʡ ð 5 ʛʘ, 

ʣʠʩʪʚʝʥʥʠʮʳ ð 6 ʛʘ, ʘʨʯʝʚʥʠʢʠ ð 2974,9 ʛʘ, ʘ ʪʘʢʞʝ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʝ ð 18 ʛʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʙʝʨʝʟʦʡ h ʠʨʦʢʦʣʠʩʪʥʦʡ. ʇʣʦʱʘʜʴ ʢʫʩʪʘʨʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 373 ʛʘ. ʆʙʱʠʡ 

ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ð 52 ʪʳʩ ʤ3, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʣʦʡ ʠ ʧʝʨʝʩʧʝʣʦʡ ð 25,2 ʪʳʩ ʤ3. ɿʜʝʩʴ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʙʦʣʝʝ 20 ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ (ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʚ, ʨʷʙʠʥʘ 

ʪʷʥʴ-ʰʘʥʴʩʢʘʷ, ʦʙʣʝʧʠʭʘ ʢʨʫʰʠʥʦʚʠʜʥʘʷ, ʙʦʷʨʳʰʥʠʢʠ, ʞʠʤʦʣʦʩʪʠ, ʰʠʧʦʚʥʠʢʠ, ʙʘʨʙʘʨʠʩ, 

ʢʠʟʠʣʴʥʠʢʠ ʠ ʜʨ.). 

ʇʨʦʠʟʨʘʩʪʘʶʪ ʪʨʠ ʚʠʜʘ ʘʨʯʠ: ʘʨʯʘ ʪʫʨʢʝʩʪʘʥʩʢʘʷ (Juniperus turkestanica Kom.), ʘʨʯʘ 

ʟʝʨʘʚʰʘʥʩʢʘʷ (Juniperus seravschanica Kom.), ʘʨʯʘ ʧʦʣʫʰʘʨʦʚʠʜʥʘʷ (Juniperus semiglobosa 

Regel). ɺʩʝ ʪʨʠ ʚʠʜʘ ʘʨʯʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʥʘʩʘʞʜʝʥʠʠ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ 

ʥʘʩʘʞʜʝʥʠʷ  ʠʟ ʝʣʠ ʐʨʝʥʢʘ (Picea schrenkiana), ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ (Larix sibirica) ʠ  

ʙʝʨʝʟʘ ʰʠʨʦʢʦʣʠʩʪʥʘʷ (Betula sibirica). ɿʠʤʦʡ ʥʘ ʵʪʠ ʜʝʨʝʚʴʷ ʥʝʛʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ 

ʦʙʠʣʴʥʳʝ ʩʥʝʛʦʧʘʜʳ, ʩʫʨʦʚʳʡ ʛʦʨʥʳʡ ʢʣʠʤʘʪ ʠ ʩʠʣʴʥʳʝ ʢʦʥʪʨʘʩʪʳ ʪʝʤʧʝʨʘʪʫʨʳ. ɿʨʝʣʳʝ 

ʜʝʨʝʚʴʷ ʣʦʤʘʶʪʩʷ ʠ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ, ʩʦʩʪʘʚʣʷʝʪ 11172 ʛʘ. 

ʊʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 4 ʟʦʥʳ (ʊʘʙʣʠʮʘ 1).  

ʊʘʙʣʠʮʘ 1  

ʇʃʆʑɸɼʀ ʃɽʉʅʓʍ ɿɽʄɽʃʔ  

ʂʓʈɻʓɿ-ɸʊʀʅʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂɸ, ʇʆ ɿʆʅɸʄ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʦʥ ɿʘʥʠʤʘʝʤʘʷ ʧʣʦʱʘʜʴ, ʛʘ 

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ  6175 

ɿʘʧʦʚʝʜʥʘʷ  2082 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ  1870 

ɹʫʬʝʨʥʘʷ  1045 

ʀʪʦʛʦ  11172 

 

ʅʘʩʘʞʜʝʥʠʷ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʇʦʢʨʳʪʳʝ ʣʝʩʦʤ 

ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ 2974,9 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʣʝʩʠʩʪʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ 26,6%. ɸʨʯʝʚʥʠʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 2629,6 ʛʘ (88,4%), ʠʟ ʥʠʭ ʜʨʝʚʦʚʠʜʥʳʝ ʬʦʨʤʳ ʘʨʯʠ ʟʘʥʠʤʘʶʪ 2460,5 ʛʘ 

(82,7%), ʩʪʣʘʥʠʢʦʚʳʝ ʬʦʨʤʳ ð 169,1 ʛʘ (5,7%). 

ʀʟ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ʧʘʩʪʙʠʱʘ ʩʦʩʪʘʚʣʷʶʪ 24% ʪ. ʝ. 2674,9 ʛʘ. ɼʨʝʚʦʚʠʜʥʳʝ 

ʬʦʨʤʳ ʘʨʯʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʯʦʡ ʧʦʣʫʰʘʨʦʚʠʜʥʦʡ (655,1 ʛʘ ð 22,0%) ʠ ʘʨʯʦʡ ʪʫʨʢʝʩʪʘʥʩʢʦʡ 

(1805,4 ʛʘ ð 60,7%), ʧʨʦʛʘʣʠʥʳ ʠ ʧʫʩʪʳʨʠ 1229,9 ʛʘ (11,0%) ʠ ʧʨʦʯʠʝ ʟʝʤʣʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʢʘʣʴʥʳʝ ʦʙʥʘʞʝʥʠʷ ʠ ʢʘʤʝʥʠʩʪʳʝ ʨʦʩʩʳʧʠ, ð 3396 ʛʘ (30,4%). 

ʆʩʥʦʚʥʳʝ ʤʘʩʩʠʚʳ ʘʨʯʝʚʳʭ ʣʝʩʦʚ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʪʠʟʥʦʡ ʙʦʣʝʝ 20Á (90%). 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʠʟʨʝʞʠʚʘʥʠʷ ʘʨʯʝʚʥʠʢʦʚ ð ɻ ʪʦ ʩʘʤʦʚʦʣʴʥʳʝ ʚʳʨʫʙʢʠ ʠ ʧʘʩʪʴʙʘ 

ʩʢʦʪʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʩʠʣʴʥʦ ʥʘ ʘʨʯʝʚʥʠʢʘʭ ʙʣʠʟʢʠʭ ʢ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʠ ʪʘʤ 

ʛʜʝ ʨʷʜʦʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʣʝʪʥʠʝ ʩʪʦʷʥʢʠ ʯʘʙʘʥʦʚ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʛʫʩʪʦʪʘ ʘʨʯʝʚʳʭ ʜʝʨʝʚʴʝʚ 

ʚ ʵʪʠʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩʥʠʞʘʝʪʩʷ. ɸʨʯʝʚʘʷ ʜʨʝʚʝʩʠʥʘ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʜʨʦʚʘ ʠ 

ʚʦʟʚʝʜʝʥʠʝ ʩʪʨʦʝʥʠʡ ʜʣʷ ʞʠʣʴʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʜʦʙʥʦʩʪʝʡ.  

ɸʨʯʝʚʳʝ ʣʝʩʘ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʦʤ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʶʪ  

ʚʦʜʦʦʭʨʘʥʥʫʶ, ʧʦʯʚʦʟʘʱʠʪʥʫʶ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʫʶ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʠ ʚ 
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ʩʦʯʝʪʘʥʠʠ ʩ ʫʩʪʦʡʯʠʚʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ (ʣʝʩʥʳʝ, ʚʦʜʥʳʝ, ʛʦʨʥʳʡ 

ʪʫʨʠʟʤ). 

 

ʊʘʙʣʠʮʘ 2 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʆɹʑɽʁ ʇʃʆʑɸɼʀ  

ʂʓʈɻʓɿ-ɸʊʀʅʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂɸ 
 

ʂʘʪʝʛʦʨʠʷ ʟʝʤʝʣʴ ʇʣʦʱʘʜʴ, ʛʘ 

ʃʝʩʥʳʝ ʟʝʤʣʠ 

ʇʦʢʨʳʪʳʝ ʣʝʩʦʤ ʧʣʦʱʘʜʠ  

ʃʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ 2974,9 

ʚ ʪʦʤ ʯʠʩʣʝ: ʩʦʤʢʥʫʚʰʠʝʩʷ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ 76,0 

ʀʪʦʛʦ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʧʣʦʱʘʜʝʡ 2974,9 

ʅʝ ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ ʧʣʦʱʘʜʠ  

ʅʝ ʩʦʤʢʥʫʚʰʠʝʩʷ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ 23,4 

ʇʠʪʦʤʥʠʢʠ ʠ ʧʣʘʥʪʘʮʠʠ 4,3 

ʈʝʜʠʥʳ  723,7 

ɻʘʨʠ ʠ ʧʦʛʠʙʰʠʝ ʥʘʩʘʞʜʝʥʠʷ ð 

ɺʳʨʫʙʢʠ  ð 

ʇʨʦʛʘʣʠʥʳ ʠ ʧʫʩʪʳʨʠ 1229,9 

ʀʪʦʛʦ ʥʝ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʧʣʦʱʘʜʝʡ 1981,3 

ʀʪʦʛʦ ʣʝʩʥʳʭ ʟʝʤʝʣʴ  4956,2 

ʅʝ ʣʝʩʥʳʝ ʟʝʤʣʠ 

ʇʘʰʥʠ ʦʨʦʰʘʝʤʳʝ 58,8 

ʉʝʥʦʢʦʩʳ  17,7 

ʇʘʩʪʙʠʱʘ  2674,9 

ʋʩʘʜʴʙʳ  11,1 

ɼʦʨʦʛʠ  32,1 

ɺʦʜʳ  25,4 

ʇʨʦʯʠʝ ʟʝʤʣʠ 3396,0 

ʀʪʦʛʦ ʥʝʣʝʩʥʳʭ ʟʝʤʝʣʴ 6216,0 

ɺʩʝʛʦ ʟʝʤʝʣʴ  11172,2 

 

ʇʦ ʜʘʥʥʳʤ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʚ ʣʝʩʘʭ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʧʘʨʢʘ ʦʙʱʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 98,6 ʪʳʩ ʤ3. ɺ ʩʨʝʜʥʝʤ ʟʘʧʘʩ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʥʘ 

1 ʛʝʢʪʘʨʝ ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ (2974,9 ʛʘ) ʩʦʩʪʘʚʠʣ 33,14 ʤ3. 

ʆʩʥʦʚʥʦʡ ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ ʷʚʣʷʝʪʩʷ ʜʨʝʚʦʚʠʜʥʳʝ ʠ ʩʪʝʣʶʱʠʝʩʷ ʬʦʨʤʳ ʘʨʯʠ 

(ʊʘʙʣʠʮʘ 3). ʆʥʠ  ʠʤʝʶʪ ʦʙʲʝʤ ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ ʚ 95,6 ʪʳʩ ʤ3, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 96,9% ʦʪ 

ʦʙʱʝʛʦ ʟʘʧʘʩʘ. ɸ ʟʘʧʘʩ ʜʨʫʛʠʭ  ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʵʪʠʭ ʣʝʩʘʭ, 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʣʠʰʴ 4,4%, ʠʣʠ 3,0 ʪʳʩ ʤ3. 
  

ʊʘʙʣʠʮʘ 3  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɸʈʏʀ ɼʈɽɺʆɺʀɼʅʆʁ ʇʆ ʉʆʉʊɸɺʋ ʅɸʉɸɾɼɽʅʀʁ (%) 
 

ʇʨʝʦʙʣʘʜʘʶʱʘʷ 

ʧʦʨʦʜʘ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʫʧʧʘʤ  ʚʦʟʨʘʩʪʘ 

ʄʦʣʦʜʥʷʢ ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʇʨʠʩʧʝʚʘʶʱʠʝ ʉʧʝʣʝr ʠ 

ʧʝʨʝʩʪʦʡʥʳʝ 

ɸʨʯʘ ʜʨʝʚʦʚʠʜʥʘʷ 1597 582 498 812 
 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 50 

ʉʦʩʪʦʷʥʠʝ ʠ ʧʨʠʯʠʥʳ ʚʳʟʳʚʘʶʱʠʝ ʠʭ ʜʝʛʨʘʜʘʮʠʶ ʠ ʩʪʝʧʝʥʴ ʦʪʧʘʜʘ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ, ʢʦʪʦʨʳʝ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʘʨʯʝʚʳʭ ʣʝʩʘʭ ʠ ʨʝʜʢʦʣʝʩʴʷʭ ʧʘʨʢʘ.  ʆʮʝʥʢʘ 

ʜʝʨʝʚʴʝʚ ʚ ʘʨʯʝʚʳʭ ʣʝʩʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʩʦʛʣʘʩʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ: ʟʘʧʦʚʝʜʥʘʷ ʟʦʥʘ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ, 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ, ʙʫʬʝʨʥʘʷ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ.  

ɺ ʟʦʥʫ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ ʚʭʦʜʷʪ ʘʨʯʝʚʳʝ ʣʝʩʘ ʠ ʨʝʜʢʦʣʝʩʴʷ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ 

ʣʝʩʥʳʝ ʧʦʨʦʜʳ, ʛʦʨʥʳʝ ʩʪʝʧʠ, ʧʘʤʷʪʥʠʢʠ ʘʨʭʝʦʣʦʛʠʠ, ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʡ ð 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʥʠʢʘʣʴʥʳʭ ʨʝʣʠʢʪʦʚʳʭ ʤʘʩʩʠʚʦʚ ʘʨʯʝʚʳʭ ʣʝʩʦʚ ʠ 

ʩʦʟʜʘʥʠʝ ʵʪʘʣʦʥʘ ʮʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ, ʠʤʝʶʱʝʛʦ ʦʛʨʦʤʥʦʝ ʥʘʫʯʥʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɿʜʝʩʴ ʟʘʧʨʝʱʘʝʪʩʷ ʚʩʷʢʘʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʠ ʜʨʫʛʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ  ʥʝ ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

 

ʊʘʙʣʠʮʘ 4 

ʌʋʅʂʎʀʆʅɸʃʔʅʆɽ ɿʆʅʀʈʆɺɸʅʀɽ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ 
 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʂʚʘʨʪʘʣʳ ʇʣʦʱʘʜʴ, ʛʘ/% 

ɿʘʧʦʚʝʜʥʘʷ 17; 21; 36; 37; 38; 41 2082 18,64 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ 11; 12; 13; 14; 18 1870 16,74 

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 1; 2; 3; 4; 5; 6; 7; 8; 9; 10; 15; 16; 19; 20; 22; 23; 24; 25; 26; 

27; 28; 29; 30; 31; 32; 33; 34; 35; 39; 40; 42; 43; 44; 45; 46; 

47; 48 

6175 55,27 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʦʜʟʦʥʳ: ʙʫʬʝʨʥʘʷ   1045 9,35 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ  213  

ʆʙʱʠʡ ʠʪʦʛ:   11172 100% 

 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 90%, ʘ ʥʘ ʶʞʥʳʭ 

ʩʢʣʦʥʘʭ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 60%. ʊʨʘʚʷʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʘʥʞʝʪʢʦʡ ʦʪʢʣʦʥʝʥʥʦ-ʚʦʣʦʩʠʩʪʦʡ (Alchemilla retropilosa Juz.), ʛʝʨʘʥʴʁ  ʧʨʷʤʦʡ (Geranium 

rectum Trautv.), ʧʦʜʤʘʨʝʥʥʠʢʦʤ ʙʦʨʝʘʣʴʥʳʤ (Galium boreale L.), ʢʦʣʦʢʦʣʴʯʠʢʦʤ ʩʙʦʨʥʳʤ 

(Campanula glomerata L.), ʟʠʟʠʬʦʨʦʡ ʧʘʤʠʨʦ-ʘʣʘʡʩʢʦʡ (Ziziphora pamiroalaica Juz.), 

ʚʦʜʦʩʙʦʨʦʤ ʦʙʳʢʥʦʚʝʥʥʳʤ (Aquilegia vulgaris L.), ʤʳʪʥʠʢʦʤ ʬʠʦʣʝʪʦʚʳʤ (Pedicularis 

violascens Schrenk ex Fisch. & C. A. Mey.), ʟʦʧʥʠʯʢʦʤ ʛʦʨʦʣʶʙʠʚʳʤ (Phlomoides oreophila 

(Kar. & Kir.) Adylov, Kamelin & Makhm.). ʀʟ ʚʴʶʱʠʭʩʷ ʨʘʩʪʝʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʢʥʷʞʠʢ 

ʩʠʙʠʨʩʢʠʡ (Atragene sibirica L.). 

ɻʣʘʚʥʳʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʧʦʨʦʜʳ: ʞʠʤʦʣʦʩʪʴ ʤʦʥʝʪʦʣʠʩʪʥʘʷ (Lonicera nummulariifolia 

Jaub. & Spach), ʞʠʤʦʣʦʩʪʴ ɸʣʴʙʝʨʪʘ (Lonicera alberti Regel), ʙʘʨʙʘʨʠʩ Berberis sp., ʩʧʠʨʝʷ 

ʟʚʝʨʦʙʦʝʣʠʩʪʥʘʷ (Spiraea hypericifolia L.) ʠ ʜʨ.  

ʅʝʢʦʪʦʨʳʝ ʠʟ ʶʞʥʳʭ ʩʢʣʦʥʦʚ ʧʦʜʚʝʨʞʝʥʳ ʦʧʘʩʥʳʤ ɻʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠʟ-ʟʘ 

ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʀʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ. ʉʨʝʜʠ ʪʨʘʚ ʜʦʤʠʥʠʨʫʶʪ ʧʦʣrʥʴ ʵʩʪʨʘʛʦʥʥʘʷ (Artemisia 

dracunculus L.), ʧʦʣʳʥʴ ʩʘʥʪʦʣʠʥʦʣʠʩʪʥʘʷ (Artemisia santolinifolia Turcz. ex Besser), ʛʦʨʝʯʘʚʢʘ 

ʪʫʨʢʝʩʪʘʥʩʢʘʷ (Gentianella turkestanorum (Gand.) Holub), ʪʠʤʴʷʥ ʄʘʨʰʘʣʣʘ (Thymus 

marschallianus Willd.), ʜʝʚʷʩʠʣ ʢʦʨʥʝʛʦʣʦʚʳʡ (Inula rhizocephala Schrenk), ʣʠʧʫʯʢʘ 

ʤʝʣʢʦʧʣʦʜʥʘʷ (Lappula microcarpa (Ledeb.) G¿rke) ʠ ʜʨ.  

ʅʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʪʘʢʞʝ ʨʘʟʣʠʯʘʶʪʩʷ ʪʠʧ ʣʝʩʘ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʣʝʩʥʦʡ ʟʦʥʝ ʜʦ 

2600 ʤ. Juniperus excelsa M.-Bieb. ʠ Juniperus semiglobosa Regel ̫ ʚʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤʠ 
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ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʜʝʨʝʚʴʝʚ. ɺʳʰʝ ð ʜʦʤʠʥʠʨʫʶʱʠʤ ʩʪʘʥʦʚʠʪʩʷ Juniperus pseudosabina 

Fisch. & C. A. Mey. ʇʣʦʪʥʦʩʪʴ ʜʝʨʝʚʴʝʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʳʩʦʪʦʡ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʘʨʯʠ ʚ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ 

ʧʘʨʢʝ ʥʘ 10 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʥʘ ʚʳʩʦʪʝ 2400ï3100 ʤ 

 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʥʠʞʥʠʝ ʟʦʥʳ ʜʦʣʠʥʳ ʤʝʥʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʩʪʥʳʤ 

ʥʘʩʝʣʝʥʠʝʤ, ʯʝʤ ʩʨʝʜʥʠʝ ʠ ʚʝʨʭʥʠʝ. ɺ ʩʨʝʜʥʝʡ ʟʦʥʝ ʦʢʦʣʦ 2200ï2700 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʘ ʚ ʚʝʨʭʥʠʭ ʟʦʥʘʭ ʟʝʤʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʘʩʘ. 

ʉʢʦʪ ʧʘʩʝʪʩʷ ʜʘʞʝ ʚ ʟʦʥʘʭ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 3400 ʤ ʥ. ʫ. ʤ. ʕʨʝʤʫʨʫʩ (Eremurus sp.) ʦʙʠʣʴʥʦ 

ʨʘʩʪʝʪ ʚ ʵʪʠʭ ʦʪʢʨʳʪʳʭ ʚʳʩʦʪʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʥʝʪ ʟʘʢʨʳʪʦʛʦ ʣʝʩʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʜʦʩʪʫʧʥʳʭ ʟʦʥʘʭ [3, 6].  

ʈʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ 1 ʛʘ ʚ ʩʨʝʜʥʝʤ ʧʨʠʭʦʜʠʪʩʷ 

845 ʜʝʨʝʚʴʝʚ. ʅʘʩʘʞʜʝʥʠʷ ʥʘ ʚʳʩʦʪʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʜʦʤʠʥʠʨʫʝʪ Juniperus pseudosabina Fisch. 

& C. A. Mey., ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʣʝʩʥʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ, ʩ ʥʘʠʤʝʥʴʰʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʦʣʝʟʥʝʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ. ʅʘ 7 ʠʟ 

10 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʠʤʝʣʠʩʴ ʧʨʠʟʥʘʢʠ ʧʦʚʨʝʞʜʝʥʠʷ ʘʨʯʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʘ ʨʘʟʤʝʨʳ ʫʱʝʨʙʘ 

ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 20% ʜʦ 100%. ʋʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʟʦʥʘʭ. ʅʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 84%. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʝ 

ʧʦʢʨʳʪʠʝ ʢʨʦʥʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 48%. ɺ ʦʙʟʦʨʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʨʝʜʥʠʡ 

ʨʦʩʪ ʘʨʯʠ ʩʦʩʪʘʚʣʷʣ 7,5 ʤ (ʩʨʝʜʥʠʡ ʨʦʩʪ 4,5 ʤ). ɹʦʣʴʰʠʥʩʪʚʦ ʘʨʯʠ ʠʤʝʣʦ ʢʣʘʩʩ ʥʘ ʫʨʦʚʥʝ 

ʦʙʭʚʘʪʘ < 20 ʩʤ, ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʜʝʨʝʚʴʝʚ ʙʳʣʠ ʩ ʜʠʘʤʝʪʨʦʤ ʥʘ ʫʨʦʚʥʝ ʛʨʫʜʠ >40 ʩʤ. 

ʃʝʩʥʠʢʠ ʦʙʲʷʩʥʠʣʠ ʵʪʦ ʭʦʨʦʰʝʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʟʦʥʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʟʨʝʣʳʭ ʜʝʨʝʚʴʝʚ ʘʨʯʠ 

ʙʳʣʦ ʚʳʨʫʙʣʝʥʦ ʚʦ ʚʨʝʤʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʨʝʚʝʩʥʦʛʦ 

ʫʛʣʷ ʠ ʧʨʦʜʘʞʠ ʜʨʝʚʝʩʠʥʳ. ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʜʥʘ ʪʨʝʪʴ ʜʝʨʝʚʴʝʚ ʘʨʯʠ ʙʳʣʠ 

ʧʣʦʜʦʥʦʩʷʱʠʤʠ. ʈʝʛʝʥʝʨʘʮʠʷ ʘʨʯʠ ʩʣʘʙʘʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʠʞʥʠʭ ʚʳʩʦʪʘʭ, ʠ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʣʦʜʥʷʢʘʤʠ. ʇʦʜ ʧʦʣʦʛʦʤ ʘʨʯʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʨʦʩʪʢʦʚ. ɿʜʝʩʴ ʥʘʡʜʝʥ ʛʣʘʚʥʳʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ð ɻ ʪʦ ʤʭʠ ʠ ʥʠʟʢʦ 

ʨʘʩʪʫʱʠʝ ʪʨʘʚʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʟʘʱʠʱʝʥʥʳʝ ʤʠʢʨʦʫʯʘʩʪʢʠ ʜʣʷ ʚʩʭʦʜʘ ʩʝʤʷʥ, ʠ 

ʚʝʛʝʪʘʪʠʚʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʷʨʫʩʥʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʷ Juniperus 

excelsa M.-Bieb. ʠ Juniperus pseudosabina Fisch. & C. A. Mey. ʨʘʟʤʥʦʞʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʷʨʫʩʥʦʩʪʠ, ʥʦ ʵʪʦ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʦ ʫ Juniperus pseudosabina Fisch. & C. A. Mey., ʦʩʦʙʝʥʥʦ 

ʥʘ ʚʳʩʦʪʘʭ.  

ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʠʯʠʥʦʡ ʥʝʜʦʩʪʘʪʢʘ ʨʝʛʝʥʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʝ ʮʚʝʪʝʥʠʝ, ʥʠʟʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʥʦʩʷʱʠʭ ʜʝʨʝʚʴʝʚ, ʙʦʣʝʟʥʠ ʧʣʦʜʦʚ, ʥʝʜʦʩʪʘʪʦʢ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʚʩʭʦʞʝʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʮʠʷ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʟʘ ʩʚʝʪ ʠ ʨʝʩʫʨʩʳ, ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʚʳʩʦʢʘʷ 
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ʛʠʙʝʣʴ ʠ ʙʦʣʝʟʥʠ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ. ʅʘʩʘʞʜʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʙʦʣʝʟʥʝʡ, 

ʚʳʧʘʩʘ, ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʠ ʧʦʚʨʝʞʜʝʥʠʷʤ ʚʳʟʚʘʥʥʳʭ ʧʦʞʘʨʦʤ, ʣʘʚʠʥʘʤʠ ʠ ʚʝʪʨʦʤ. 

ɺ ʟʦʥʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʝʰʘʝʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ 

ʠ ʣʝʩʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ ʠ ʪʫʨʠʟʤʘ, ʣʶʙʠʪʝʣʴʩʢʦʡ ʨʳʙʥʦʡ ʣʦʚʣʠ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʚʢʣʶʯʘʝʤʳʭ ʚ ʵʪʫ ʟʦʥʫ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

(ʧʝʰʠʝ, ʢʦʥʥʳʝ, ʚʝʣʦʩʠʧʝʜʥʳʝ, ʣʳʞʥʳʝ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ, ʩʥʝʛʦʭʦʜʥʳʝ) ʠ ʵʢʩʢʫʨʩʠʦʥʥʳʭ 

ʤʘʨʰʨʫʪʦʚ. ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 5000 ʯʝʣʦʚʝʢ. ʉʨʝʜʥʷʷ ʢʨʠʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 1 ʛʘ ʧʣʦʱʘʜʠ ʟʦʥʳ ð 

2,9 ʯʝʣʦʚʝʢʘ. 

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʧʘʛʘʥʜʳ 

ʣʫʯʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʟʦʥʳ ʜʣʷ ʦʪʜʳʭʘ. 

ʈʘʟʨʝʰʝʥʳ ʧʝʰʝʭʦʜʥʳʡ, ʢʦʥʥʳʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʫʨʠʟʤ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʧʨʦʚʦʜʥʠʢʘ-

ʵʢʩʢʫʨʩʦʚʦʜʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʣʦʞʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ, ʦʪʜʳʭʦʤ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ 

ʤʝʩʪʘʭ. ʊʘʢʞʝ ʚʳʜʝʣʝʥʳ ʙʫʬʝʨʥʘʷ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʦʜʟʦʥʳ. ɹʫʬʝʨʥʘʷ 

ʧʦʜʟʦʥʘ, ʧʣʦʱʘʜʴʶ 1045 ʛʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʱʠʪʝ ʟʘʧʦʚʝʜʥʳʭ ʣʝʩʦʚ ʦʪ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʙʣʠʟʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. ɺ ʙʫʬʝʨʥʦʡ ʧʦʜʟʦʥʝ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʨʦʛʠʡ ʨʝʞʠʤ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʠ ʚ ʟʘʱʠʪʥʳʭ ʣʝʩʘʭ [5]. 

ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʦʜʟʦʥʝ ʨʘʟʤʝʱʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʞʠʣʳʝ 

ʟʜʘʥʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʧʘʨʢʘ. ɼʘʥʥʘʷ ʧʦʜʟʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʦʪʜʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʚ ʟʦʥʝ 

ʨʝʢʨʝʘʮʠʠ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʦʥʝ. ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ  ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʚ ʘʨʯʝʚʳʭ ʣʝʩʘʭ, ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʥʘʩʘʞʜʝʥʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʤʝʥʷʪʴ ʨʝʞʠʤ 

ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ.  

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʪ ʥʠ ʦʜʥʦʛʦ 

ʥʘʩʘʞʜʝʥʠʷ, ʛʜʝ ʙʳ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʙʦʣʴʰʘʷ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝ ʚʦʟʦʙʥʦʚʣʝʥʠʷ (ʦʪ 50 ʜʦ 2550 h ʪ./ʛʘ). ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʦʜʨʦʩʪʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʝʨʚʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ (ʜʦ 0,5 ʤ) ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 57% ʜʦ 92% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʵʪʠʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʠ ʟʜʝʩʴ ʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ ʦʪʧʘʜ, ʦʩʦʙʝʥʥʦ ʚ 

ʧʝʨʚʳʝ ʛʦʜʳ. ɹʣʘʛʦʥʘʜʝʞʥʳʡ ʧʦʜʨʦʩʪ (0,5 ʤ ʠ ʚʳʰʝ) ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 500 h ʪ./ʛʘ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ 50 ʜʦ 300 hʪ./ʛʘ. 

 

 

 

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ ɿʘʧʦʚʝʜʥʘʷ ʟʦʥʘ 
 

ʈʠʩʫʥʦʢ 2. ʉʦʩʪʦʷʥʠʝ ʘʨʯʝʚʳʭ ʣʝʩʦʚ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʦʥʝ ʠ ʚ ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʝ 
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ʈʠʩʫʥʦʢ 3. ʉʦʩʪʦʷʥʠʝ ʘʨʯʝʚʳʭ ʣʝʩʦʚ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʡ  ʟʦʥʝ 

 

ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʜʨʦʩʪʘ ʚ ʧʦʜʧʦʷʩʘʭ ʘʨʯʝʚʦʡ ʟʦʥʳ ʧʨʠʚʝʜʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 5. ɺ ʚʳʩʦʢʦʛʦʨʥʦʤ ʧʦʜʧʦʷʩʝ ʣʫʯʰʝ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ, 

ʯʝʤ ʚ ʩʨʝʜʥʝʛʦʨʥʦʤ. ɺ ʧʦʜʧʦʷʩʝ ʘʨʯʠ ʪʫʨʢʝʩʪʘʥʩʢʦʡ ʙʦʣʝʝ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʠ ʙʦʣʝʝ ʧʦʣʥʦʪʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ, ʚʳʰʝ ʫʚʣʘʞʥʝʥʥʦʩʪʴ ʠ ʥʘʨʷʜʫ ʩ ʩʝʤʝʥʥʳʤ ʚʦʟʦʙʥʦʚʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ 

ʦʪʚʦʜʢʦʚʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʣʘʛʦʥʘʜʝʞʥʦʛʦ 

ʧʦʜʨʦʩʪʘ ʘʨʯʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʘ ʠ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʘʨʯʠ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5  

ʉɺʆɼʅʓɽ ɼɸʅʅʓɽ ʇʆ ʂʆʃʀʏɽʉʊɺʋ ɺʆɿʆɹʅʆɺʃɽʅʀʗ  

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʂʓʈɻʓɿ-ɸʊʀʅʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂɸ 
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ʉʨʝʜʥʝʛʦʨʥʳʡ (2300ï2700) 250 100 75 100 50 25 600 350 

ɺʳʩʦʢʦʛʦʨʥʳʡ (2700ï3200) 525 250 125 50 25 50 1025 500 

ʉʫʙʘʣʴʧʠʡʩʢʠʡ (3000 ʠ ʚʳʰʝ) 30 ð ð ð ð ð 30 30 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 5, ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʫʩʪʘʥʦʚʠʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʙʣʘʛʦʥʘʜʝʞʥʦʛʦ ʧʦʜʨʦʩʪʘ ʦʪ ʪʠʧʦʚ ʣʝʩʘ, ʵʢʩʧʦʟʠʮʠʠ ʠ ʢʨʫʪʠʟʥʳ 

ʩʢʣʦʥʘ ʠ ʦʙʱʝʡ ʩʦʤʢʥʫʪʦʩʪʠ ʧʦʣʦʛʘ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʚʝʩʴ ʮʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ ʧʨʠʚʦʜʠʪʩʷ ʚ 

ʛʨʘʬʠʯʝʩʢʦʤ ʠʩʧʦʣʥʝʥʠʠ (ʈʠʩʫʥʦʢ 1). ɺʩʝ ʪʠʧʳ ʣʝʩʘ ð ʦʙ̡ʝʜʠʥʠʣʠ ʚ 5 ʛʨʫʧʧ: ʨʘʟʥʦʪʨʘʚʥʦ-

ʤʦʭʦʚʘʷ, ʧʦʣʳʥʥʦ-ʪʠʧʯʘʢʦʚʘʷ, ʧʨʠʨʫʩʣʦʚʘʷ, ʢʫʩʪʘʨʥʠʢʦʚʘʷ, ʩʪʣʘʥʠʢʦʚʘʷ.  

ʂʘʢ ʚʠʜʥʦ ʥʘ ʈʠʩʫʥʢʝ 4, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʣʘʛʦʥʘʜʝʞʥʦʛʦ ʧʦʜʨʦʩʪʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʨʘʟʥʦʪʨʘʚʥʦ-ʤʦʭʦʚʦʤ ʪʠʧʝ ʣʝʩʘ. ʅʘ ʚʳʩʦʪʘʭ ʦʪ 1800 ʜʦ 2200 ʤ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʧʦʩʪʝʧʝʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʩ 200 ʜʦ 500 ʰʪ./ʛʘ, ʘ ʩ ʚʳʩʦʪʳ 2200 ʜʦ 2400 ʤ ʠʜʝʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ (ʦʪ 500 ʜʦ 

1100 ʰʪ.). ʉ ʚʳʩʦʪʳ 2500 ʜʦ 2750 ʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʪʦʨʦʝ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʜʨʦʩʪʘ (ʩ 800 ʜʦ1300 ʰʪ.), ʟʘʪʝʤ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʜʦ 600 ʰʪʫʢ ʥʘ ʚʳʩʦʪʘʭ 2800 ʤ, ʜʦ 

300 ʰʪʫʢ ʥʘ ʚʳʩʦʪʝ 3000 ʤ ʠ 75 ʰʪʫʢ ʥʘ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ 3100 ʤ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ 

ʚ ʨʘʟʥʦʪʨʘʚʥʦ-ʤʦʭʦʚʳʭ ʘʨʯʝʚʥʠʢʘʭ ʜʦ ʚʳʩʦʪʳ 2200 ʤ ʛʦʩʧʦʜʩʪʚʫʶʪ ʨʝʜʢʦʩʪʦʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʠʟ ʘʨʯʠ ʟʝʨʘʚʰʘʥʩʢʦʡ, ʢʦʪʦʨʳʝ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ 

ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʞʝʩʪʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʫʚʣʘʞʥʝʥʠʷ, 

4,77

3,48

2,58

6,05

9,65

73,65

ʦʩʣʘʙʣʝʥʥʳʝ

ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʳʝ

ʫʩʳʭʘʶʱʠʝ

ʩʚʝʞʠʡ ʩʫʭʦʩʪʦʡ

ʩʪʘʨʳʡ ʩʫʭʦʩʪʦʡ

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ
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ʧʨʝʧʷʪʩʪʚʫʶʱʠʤʠ ʧʦʷʚʣʝʥʠʶ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʩʘʤʦʩʝʚʘ. ʇʦ ʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʣʥʦʪʳ ʥʘʩʘʞʜʝʥʠʡ ʠ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɼʘʣʝʝ 

ʥʘʯʠʥʘʝʪʩʷ ʧʦʜʧʦʷʩ ʘʨʯʠ ʧʦʣʫʰʘʨʦʚʠʜʥʦʡ ʠ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʨʦʩʪʘ, 

ʢʦʪʦʨʦʝ ʩʥʠʞʘʝʪʩʷ ʥʘ ʩʪʳʢʝ ʩ ʧʦʜʧʦʷʩʦʤ ʘʨʯʠ ʪʫʨʢʝʩʪʘʥʩʢʦʡ ʠ ʚʥʦʚʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʵʪʦʤ 

ʧʦʜʧʦʷʩʝ (ʦʧʪʠʤʘʣʴʥʳʝ ʚʳʩʦʪʳ ð 2600ï2800 ʤ), ʘ ʟʘʪʝʤ ʠʜʝʪ ʩʥʠʞʝʥʠʝ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ 

ʩʫʙʘʣʴʧʠʡʩʢʦʤʫ ʧʦʜʧʦʷʩʫ ʠ ʨʝʟʢʦ ʧʘʜʘʝʪ ʩ ʚʳʩʦʪ ʙʦʣʝʝ 3000 ʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʭʫʜʰʝʥʠʝʤ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɺ ʘʨʯʝʚʥʠʢʘʭ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʟʥʳʭ ʧʦʜʟʦʥʘʭ ʘʨʯʝʚʦʛʦ 

ʧʦʷʩʘ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʥʠʞʥʝʛʦʨʴʝ (ʘʨʯʘ ʟʝʨʘʚʰʘʥʩʢʘʷ) ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩʣʘʙʦʝ, ʘ ʯʘʱʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʦʙʱʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʜʢʦʩʪʦʡʥʦʩʪʴʶ ʘʨʯʠ, ʞʝʩʪʢʠʤʠ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʫʩʠʣʝʥʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ɺ ʩʨʝʜʥʝʛʦʨʴʝ (ʘʨʯʘ 

ʧʦʣʫʰʘʨʦʚʠʜʥʘʷ) ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʢʦʛʜʘ ʩʢʣʘʜʳʚʘʶʪʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʦʙʨʘʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʚʩʧʳʰʢʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷè. ʅʘʩʘʞʜʝʥʠʷ 

ʠʤʝʶʪ ʮʠʢʣʠʯʥʦ-ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʡ ʭʘʨʘʢʪʝʨ. ʇʨʦʮʝʩʩ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʥʠʤʘʝʪ ʩʪʦ ʠ 

ʙʦʣʝʝ ʣʝʪ. ɺ ʚʳʩʦʛʦʨʥʦʤ ʠ ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʜʧʦʷʩʘʭ (ʘʨʯʘ ʪʫʨʢʝʩʪʘʥʩʢʘʷ) ʚʦʟʦʙʥʦʚʣʝʥʠʝ 

ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦʝ. ɿʜʝʩʴ ʢʨʦʤʝ ʩʝʤʝʥʥʦʛʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ.  

ʅʘʨʷʜʫ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʠ ʚʦʜʦʦʭʨʘʥʥʳʭ ʬʫʥʢʮʠʡ, ʘʨʯʝʚʥʠʢʠ 

ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ  ̫ʚʣʷʶʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʤʝʩʪʦʤ ʜʣʷ 

ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ. ɺʳʜʝʣʝʥʠʝ ʘʨʯʝʚʥʠʢʘʤʠ ʬʠʪʦʥʮʠʜʦʚ, ʫʙʠʚʘʶʱʠʭ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ 

ʙʘʢʪʝʨʠʡ ʠ ʤʠʢʨʦʙʦʚ, ʦʙʝʟʚʨʝʞʠʚʘʷ ʚʦʟʜʫʭ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʠʤʝʶʪ ʥʝʦʮʝʥʠʤʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʷʭ. 

 

 
ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʣʘʛʦʥʘʜʝʞʥʦʛʦ ʧʦʜʨʦʩʪʘ ʘʨʯʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ 

ʠ ʪʠʧʦʚ ʣʝʩʘ 

 

ʕʪʠ ʢʘʯʝʩʪʚʘ ʘʨʯʠ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʝʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʣʝʩʝʥʠʷ ʛʦʨʥʳʭ 

ʩʢʣʦʥʦʚ, ʥʦ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʦʚ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʜʦʤʦʚ 

ʦʪʜʳʭʘ ʠ ʢʫʨʦʨʪʦʚ. ɼʨʝʚʝʩʠʥʘ ʘʨʯʠ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʠ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʰʠʰʢʦʷʛʦʜʳ ʠ ʭʚʦʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʤʘʩʣʘ. 
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ʅʝʦʮʝʥʠʤʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʘʨʯʝʚʥʠʢʠ ʠ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦ ʥʘʜʝʞʥʦʝ ʤʝʩʪʦ ʦʙʠʪʘʥʠʷ 

ʣʝʩʥʦʡ ʬʘʫʥʳ. ɿʜʝʩʴ ʥʘʭʦʜʷʪ ʫʙʝʞʠʱʝ ʠ ʢʦʨʤ ʪʘʢʠʝ ʨʝʜʢʠʝ ʜʠʢʠʝ ʞʠʚʦʪʥʳʝ, ʢʘʢ ʩʥʝʞʥʳʡ 

ʙʘʨʩ, ʨʳʩʴ, ʢʦʧʳʪʥʳʝ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʦʣʴʰʦʛʦ ʦʪʨʷʜʘ ʧʝʨʥʘʪʳʭ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ʅʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʧʦʷʩʝ ʘʨʯʝʚʳʭ ʣʝʩʦʚ ʚʝʜʝʪʩʷ ʚʳʧʘʩ ʩʢʦʪʘ, ʣʫʯʰʠʝ ʫʯʘʩʪʢʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʝʥʦʢʦʰʝʥʠʷ, ʘ ʥʘʣʠʯʠʝ ʤʝʜʦʥʦʩʥʳʭ ʪʨʘʚ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴ 

ʧʯʝʣʦʚʦʜʩʪʚʦ. 

 

ɺʳʚʦʜʳ 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʠ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʝʩʘ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʤʝʞʜʫ ʩʦʙʦʡ  

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ. 

ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʠʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʅʝʜʦʩʪʘʪʦʢ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʧʝʨʝʩʪʦʡʥʦʛʦ ʣʝʩʘ. ʋʚʝʣʠʯʝʥʠʝ 

ʚʦʟʨʘʩʪʘ ʥʘʩʘʞʜʝʥʠʡ ʚʝʜʝʪ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. 

ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʚʣʠʷʝʪ ʥʘ ʫʭʫʜʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ. ʅʘ ʩʢʣʦʥʘʭ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʨʫʪʠʟʥʳ ʯʘʱʝ ʧʨʦʠʩʭʦʜʠʪ ʢʘʤʥʝʧʘʜʳ ʠ ʩʥʝʞʥʳʝ ʣʘʚʠʥʳ, ʢʦʪʦʨʳʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʪʨʘʚʤʠʨʫʶʪ ʥʘʩʘʞʜʝʥʠʷ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʣʝʩʘ. 

ʇʘʩʪʴʙʘ ʩʢʦʪʘ ʚʝʜʝʪ ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ 

ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʣʝʩʘ, ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʨʘʩʧʘʜʘ ʜʨʝʚʦʩʪʦʷ ʥʝʦʙʨʘʪʠʤʳʤ. 

ʇʨʠ ʯʨʝʟʤʝʨʥʦʡ ʧʘʩʪʴʙʝ ʩʢʦʪʘ ʚ ʣʝʩʫ ʫʧʣʦʪʥʷʝʪʩʷ ʚʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ ʧʦʯʚʳ, 

ʧʦʚʨʝʞʜʘʶʪʩʷ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ, ʘ ʪʘʢʞʝ ʢʦʨʥʝʚʳʝ ʣʘʧʳ ʜʝʨʝʚʴʝʚ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʱʝʤʫ 

ʦʩʣʘʙʣʝʥʠʶ ʥʘʩʘʞʜʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʥʠʢʘʣʴʥʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʂʳʨʛʳʟ-ɸʪʠʥʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʥʘʨʫʰʝʥʠʷ, ʠ ʠʩʧʳʪʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʢʦʤʧʣʝʢʩʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʠ 

ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ.  

ʉʦʭʨʘʥʝʥʠʝ ʘʨʯʝʚʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʙʣʠʟʢʠʭ ʢ 

ʝʩʪʝʩʪʚʝʥʥʳʤ, ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʭʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʛʝʥʦʬʦʥʜʘ 

ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʝʤʳʭ ʣʝʩʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʙʠʦʠʥʪʝʛʨʘʮʠʠ ʣʝʩʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʟʜʦʨʦʚʣʝʥʠʶ ʥʘʩʘʞʜʝʥʠʡ, ʚʳʧʦʣʥʝʥʠʶ ʠʤʠ ʟʘʱʠʪʥʳʭ, 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ, ʵʩʪʝʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʨʯʝʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʘʨʢʘ ʚʘʨʴʠʨʫʝʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ. ʇʦʩʝʱʘʝʤʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʘʨʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ, ʩʝʟʦʥʘ ʠ ʩʫʪʦʢ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʨʝʢʨʝʘʮʠʠ ʠʟ ʥʘʩʘʞʜʝʥʠʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪ ʧʦʜʨʦʩʪ ʠ ʧʦʜʣʝʩʦʢ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʞʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʩʪʝʧʝʥʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʝʚ ʠ ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʩʚʦʠʭ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʟʦʥ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʫʱʝʨʙʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ʧʘʨʢʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʦʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʠ 

ʩʘʥʠʪʘʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʚʠʜʝ ʫʜʘʣʝʥʠʷ ʘʚʘʨʠʡʥʳʭ, ʫʩʳʭʘʶʱʠʭ ʠ 

ʩʫʭʦʩʪʦʡʥʳʭ ʜʝʨʝʚʴʝʚ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʚʳʟʚʘʚʰʠʝ ʦʩʣʘʙʣʝʥʠʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ð 
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ʙʦʣʴʰʘʷ ʟʘʛʫʱʝʥʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʝ ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ, ʫʚʝʣʠʯʠʚʘʶʱʠʝʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ. ɺʳʷʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʦʩʪʘʚʦʤ ʜʨʝʚʦʩʪʦʷ 

ʠ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʋʯʝʪʳ ʙʝʟʦʘʨʦʚʦʛʦ ʢʦʟʣʘ (Capra aegagrus) ʠ ʘʟʠʘʪʩʢʦʛʦ ʤʫʬʣʦʥʘ (Ovis 

gmelinii) ʧʨʦʚʝʜʝʥʳ ʚ ʠʶʣʝ ʠ ʜʝʢʘʙʨʝ 2018 ʛ. ʚ ʁ ʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʅʘʭʠʯʝʚʘʥʠ 

(ɸʟʝʨʙʘʡʜʞʘʥ), ʛʜʝ ʦʙʠʪʘʝʪ ʣʝʦʧʘʨʜ (Panthera pardus). ʈʘʥʝʝ ʫʯʝʪʳ ʪʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʤʠ ʚ 

2006ï2007 ʠ 2012ï2013 ʛʛ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʦʠʭ 

ʚʠʜʦʚ ʧʦʩʣʝ 2006 ʛ. ʧʦʣʦʞʠʪʝʣʴʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ 

ʦʭʨʘʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʘ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʙʝʟʦʘʨʦʚʦʛʦ ʢʦʟʣʘ ʠ ʘʟʠʘʪʩʢʦʛʦ 

ʤʫʬʣʦʥʘ, ʥʝʚʟʠʨʘʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʠ ʚʳʩʦʢʠʝ ʧʣʦʪʥʦʩʪʠ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ ʚ 

ʙʠʦʪʦʧʘʭ ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ. ɼʘʥʥʳʝ ʦ ʧʦʣʦʚʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʫʧʦʤʷʥʫʪʳʭ ʚʠʜʦʚ ʢʦʧʳʪʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʤʧʳ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʝʛʦʣʝʪʦʢ 

ʙʝʟʦʘʨʦʚʦʛʦ ʢʦʟʣʘ ʠ ʤʫʬʣʦʥʘ ʚ 2018 ʛ. ʦʢʘʟʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʙʦʠʭ ʚʠʜʦʚ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʚ 2012ï2013 ʛʛ., ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ 

ʯʘʩʪʷʭ ʠʭ ʘʨʝʘʣʦʚ. ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʦʣʦʜʥʷʢʘ ʚʨʷʜ ʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ, ʧʨʝʩʩʦʤ ʭʠʱʥʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʣʝʦʧʘʨʜʘ, ʠʣʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʠʭ ʧʨʠʯʠʥʳ ʧʦʢʘ ʥʝ ʚʳʷʩʥʝʥʳ. 
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Abstract. Census of the bezoar goat Capra aegagrus and Asiatic mouflon Ovis gmelinii 

populations was carried out in July and December 2018 in the Leopardôs Panthera pardus range in 

south-eastern part of Nakhchivan (Azerbaijan). Dynamics of numbers, population densities and 

distribution for both species is positive since 2006. Study results indicate that effective protection 

significantly improved status of the bezoar goat and mouflon, even under circumstances of intensive 

livestock grazing in habitats of wild ungulates. Reproduction and juvenile survival rates for both 

species were significantly lower than in other parts of their range and lower than in the same areas 

in 2012ï2013, but the factor that might have caused this was not established. Low indices of 

reproduction and juvenile survival can hardly be caused by high population densities, press of 

predators, leopard in particular, and bad weather, and their reasons remain unknown.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʘʭʠʯʝʚʘʥʴ, ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ, ʫʯʝʪ, ʙʝʟʦʘʨʦʚʳʡ ʢʦʟʝʣ, Capra 

aegagrus, ʘʟʠʘʪʩʢʠʡ ʤʫʬʣʦʥ, Ovis gmelinii, ʣʝʦʧʘʨʜ, Panthera pardus. 

 

Keywords: Nakhchivan, bezoar goat, Capra aegagrus, Asiatic mouflon, Ovis gmelinii, 

population status, leopard, Panthera pardus.  

 

ɺʚʝʜʝʥʠʝ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʛʦʨʥʳʭ 

ʧʦʣʦʨʦʛʠʭ, ʙʝʟʦʘʨʦʚʦʛʦ ʢʦʟʣʘ (Capra aegagrus, ʜʘʣʝʝ ð ʢʦʟʝʣ) ʠ ʘʟʠʘʪʩʢʦʛʦ ʤʫʬʣʦʥʘ (Ovis 

gmelinii, ʜʘʣʝʝ ð ʤʫʬʣʦʥ) ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʅʘʭʠʯʝʚʘʥʠ (ɸʟʝʨʙʘʡʜʞʘʥ), ʛʜʝ ʬʦʪʦ-

ʣʦʚʫʰʢʠ ʨʝʛʫʣʷʨʥʦ ʩʥʠʤʘʶʪ ʣʝʦʧʘʨʜʘ Panthera pardus. ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʩʢʣʦʥʘʭ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʭʨʝʙʪʘ, ʦʪ ʨʝʢʠ ɸʨʘʢʩ ʥʘ ʶʛʝ ʜʦ ʨʝʢʠ ʇʘʨʘʛʘʯʘʡ 

ʥʘ ʩʝʚʝʨʝ (ʈʠʩʫʥʦʢ 1). 

  

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ ʚ ʅʘʭʠʯʝʚʘʥʠ 
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ʆʪʜʝʣʴʥʳʝ ʚʩʪʨʝʯʠ ʣʝʦʧʘʨʜʘ ʦʪʤʝʯʝʥʳ ʥʘ ʅʝʛʨʘʤʜʘʛʩʢʦʤ ʧʣʘʪʦ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ 

ʬʦʪʦʣʦʚʫʰʝʢ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ 2017ï2018 ʛʛ. ʦʙʠʪʘʣʠ: ʚʟʨʦʩʣʳʡ ʩʘʤʝʮ, ʩʘʤʢʘ ʩ ʜʚʫʤʷ 

ʢʦʪʷʪʘʤʠ, ʠ ʤʦʣʦʜʦʝ ʞʠʚʦʪʥʦʝ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʘʤʢʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʩʣʝʜʦʚʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ ʠ ʟʘʥʠʤʘʝʪ ʚʩʝʛʦ ʦʢʦʣʦ 300 ʢʤ2.  

ɹʝʟʦʘʨʦʚʳʡ ʢʦʟʝʣ, ʘ ʤʝʩʪʘʤʠ ʠ ʤʫʬʣʦʥ, ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʦʡ ʜʦʙʳʯʝʡ ʣʝʦʧʘʨʜʘ ʥʘ 

ʄʘʣʦʤ ʂʘʚʢʘʟʝ ʠ ʚʩʝʡ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ [4, ʩ. 159ï210; 6, ʩ. 53ï80; 10; 12,] ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʘʞʥʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʪʦʛʦ ʨʝʜʢʦʛʦ ʭʠʱʥʠʢʘ ʥʘ ʄʘʣʦʤ ʂʘʚʢʘʟʝ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ɼʚʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2018 ʛ.: ʧʦʩʣʝ ʷʛʥʝʥʠʷ, 18ï23 ʠʶʣʷ, ʠ ʚʦ ʚʨʝʤʷ ʛʦʥʘ, 9ï

16 ʜʝʢʘʙʨʷ. ʆʩʥʦʚʥʳʤʠ ʫʯʝʪʥʳʤʠ ʧʣʦʱʘʜʷʤʠ ʙʳʣʠ ʜʦʣʠʥʳ ʂʝʪʘʤ, ɸʜʞʠʥʦʫʨ ʠ ɻʝʥʟʝ 

(ʚʳʩʦʪʳ 1000ï2500 ʤ ʥ. ʫ. ʤ.), ʛʜʝ ʣʝʦʧʘʨʜʦʚ ʨʝʛʫʣʷʨʥʦ ʩʥʠʤʘʣʠ ʬʦʪʦʣʦʚʫʰʢʠ, ʠ ʚʦʩʪʦʯʥʘʷ 

ʯʘʩʪʴ ʅʝʛʨʘʤʜʘʛʩʢʦʛʦ ʧʣʘʪʦ (900ï1600 ʤ ʥ. ʫ. ʤ.), ʦʪʜʝʣʝʥʥʘʷ ʦʪ ɿʘʥʛʝʟʫʨʘ ʥʠʟʠʥʘʤʠ 

(ʈʠʩʫʥʦʢ 1). ʈʘʩʧʦʣʦʞʝʥʥʘʷ ʩʝʚʝʨʥʝʝ ʯʘʩʪʴ ʥʘʩʝʣʝʥʥʦʡ ʣʝʦʧʘʨʜʦʤ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 

ɿʘʥʛʝʟʫʨʩʢʦʤ ʭʨʝʙʪʝ ʙʝʜʥʝʝ ʛʦʨʥʳʤʠ ʢʦʧʳʪʥʳʤʠ ð ʦʩʥʦʚʥʳʤʠ ʥʘʰʠʤʠ ʦʙʲʝʢʪʘʤʠ. ɽʱʝ ʜʚʝ 

ʫʯʝʪʥʳʝ ʧʣʦʱʘʜʠ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ ʜʝʢʘʙʨʝ: ʤʘʩʩʠʚ ɼʘʨʳʜʘʛ (900ï1900 ʤ ʥ. ʫ. ʤ.) ʠ 

ʤʘʣʝʥʴʢʠʡ ʩʢʘʣʴʥʳʡ ʤʘʩʩʠʚ ɸʙʜʝʣ (ʦʢ. 1500 ʤ ʥ. ʫ. ʤ.) ʚʦʟʣʝ ʩʝʣʘ ɹʠʣʘʚ (ʈʠʩʫʥʦʢ 1). ʕʪʠ 

ʫʯʘʩʪʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʤʳ ʠʭ ʦʙʩʣʝʜʦʚʘʣʠ ʠ ʨʘʥʝʝ: ɼʘʨʳʜʘʛ ð ʚ 2006ï2007 [15] 

ʠ 2012ï2013 ʛʛ. [16]. 

ɾʠʚʦʪʥʳʭ ʫʯʠʪʳʚʘʣʠ ʥʘ ʤʘʨʰʨʫʪʘʭ, ʚʳʙʨʘʥʥʳʭ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʭʚʘʪʘ ʢʘʞʜʦʡ 

ʧʣʦʱʘʜʢʠ. ʋʯʝʪʳ ʥʘ ʤʘʨʰʨʫʪʘʭ ʩʦʯʝʪʘʣʠʩʴ ʩ ʫʯʝʪʘʤʠ ʩ ʦʙʟʦʨʥʳʭ ʪʦʯʝʢ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʣʝʪʦʤ. ɺ ʙʠʥʦʢʣʴ ʥʘʭʦʜʠʣʠ ʟʚʝʨʝʡ, ʘ ʟʘʪʝʤ ʚ ʧʦʜʟʦʨʥʫʶ ʪʨʫʙʫ ʦʧʨʝʜʝʣʷʣʠ ʚʦʟʨʘʩʪʥʦʡ ʠ 

ʧʦʣʦʚʦʡ ʢʣʘʩʩ ʞʠʚʦʪʥʳʭ. ʃʝʪʦʤ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʪʨʦʤ ʠ 

ʚʝʯʝʨʦʤ, ʠ ʧʦʪʦʤʫ ʤʳ ʥʦʯʝʚʘʣʠ ʚ ʧʦʣʝ ʥʘ ʤʘʨʰʨʫʪʘʭ. ɺ ʜʝʢʘʙʨʝ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʘʢʪʠʚʥʳ ʚ 

ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʠ ʟʘ ʪʦ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʤʳ ʩʤʦʛʣʠ ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʝ ʫʯʘʩʪʢʦʚ. ʂʨʦʤʝ 

ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʤʳ ʦʩʤʦʪʨʝʣʠ ʪʘʢʞʝ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʟʘʧʘʜʥʫʶ ʯʘʩʪʠ ʅʝʛʨʘʤʜʘʛʩʢʦʛʦ 

ʧʣʘʪʦ.  

ʋʪʨʝʥʥʠʝ ʠ ʚʝʯʝʨʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʦʜʥʦʡ ʪʦʯʢʠ ʠ ʧʦʚʪʦʨʥʳʝ ʧʨʦʭʦʞʜʝʥʠʷ ʤʘʨʰʨʫʪʦʚ 

ʩʯʠʪʘʣʠʩʴ ʧʦʚʪʦʨʘʤʠ ʚ ʧʣʘʥʝ ʧʦʜʩʯʝʪʘ ʯʠʩʣʝʥʥʦʩʪʠ, ʜʘʞʝ ʝʩʣʠ ʢʘʞʜʳʡ ʨʘʟ ʚʠʜʝʣʠ ʨʘʟʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ, ʠ ʧʦʪʦʤʫ ʚʳʙʠʨʘʣʠʩʴ ʚʩʪʨʝʯʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʜʣʷ ʨʘʩʯʝʪʦʚ ʧʦʣʦʚʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠ ʧʦʚʪʦʨʳ. 

ʇʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʫʯʪʝʥʥʳʭ ʞʠʚʦʪʥʳʭ.  

ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ (ʨʘʟʤʝʨʳ ʪʝʣʘ, ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʨʦʛʦʚ, ʜʝʪʘʣʠ ʦʢʨʘʩʢʠ 

ʠ ʚʦʣʦʩʷʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ) ʨʘʟʣʠʯʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʢʣʘʩʩʳ ʙʝʟʦʘʨʦʚʳʭ 

ʢʦʟʣʦʚ: ʘ) ʩʝʛʦʣʝʪʢʠ (ʚʦʟʨʘʩʪ ʜʦ ʛʦʜʘ), ʙ) ʛʦʜʦʚʘʣʳʝ ʦʙʦʠʭ ʧʦʣʦʚ (ʤʝʞʜʫ ʛʦʜʦʤ ʠ ʜʚʫʤʷ), 

ʚ) ʩʘʤʢʠ, ʛ) ʤʦʣʦʜʳʝ ʩʘʤʮʳ (ʚʦʟʨʘʩʪ ʦʪ 2 ʜʦ 6 ʣʝʪ) ʠ ʜ) ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ (6 ʣʝʪ ʠ ʩʪʘʨʰʝ) [3; 

14, ʩ. 83ï105].  

ʋ ʤʫʬʣʦʥʦʚ ʨʘʟʣʠʯʘʣʠ ʪʝ ʞʝ ʢʣʘʩʩʳ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʤʫʬʣʦʥʳ ʨʘʩʪʫʪ ʙʳʩʪʨʝʝ, ʚʦʟʨʘʩʪ 

ʤʦʣʦʜʳʭ ʩʘʤʮʦʚ ʫ ʥʠʭ ð ʤʝʞʜʫ 2 ʠ 4 ʛʦʜʘʤʠ, ʘ ʚʟʨʦʩʣʳʭ ð 4 ʛʦʜʘ ʠ ʩʪʘʨʰʝ.  

ʋʯʝʪʳ ʚ ʜʝʢʘʙʨʝ ʩʦʚʧʘʣʠ ʩ ʧʠʢʦʤ ʛʦʥʘ ʫ ʦʙʦʠʭ ʚʠʜʦʚ. ʉʘʤʮʳ ʙʝʟʦʘʨʦʚʳʭ ʢʦʟʣʦʚ 

ʘʢʪʠʚʥʦ ʫʭʘʞʠʚʘʣʠ ʠ ʠʩʢʘʣʠ ʩʘʤʦʢ. ʕʪʦ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ 

ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʣʦʚ ʧʨʦʮʝʥʪʘ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʚ ʧʦʧʫʣʷʮʠʠ. ʆʜʥʘʢʦ ʚ ʧʝʨʠʦʜ ʛʦʥʘ ʫʞʝ 

ʧʦʜʨʦʩʰʠʭ ʩʝʛʦʣʝʪʦʢ ʩʣʦʞʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʛʦʜʦʚʘʣʳʭ ʩʘʤʦʢ, ʘ ʦʩʦʙʝʥʥʦ, ʛʦʜʦʚʘʣʳʭ ð ʦʪ 

ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ, ʚ ʯʘʩʪʥʦʩʪʠ ð ʫ ʙrʩʪʨʦʨʘʩʪʫʱʠʭ ʤʫʬʣʦʥʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, 

ʢʦʣʠʯʝʩʪʚʦ ʛʦʜʦʚʘʣʳʭ ʩʘʤʦʢ ʚ ʙʦʣʴʰʠʭ ʛʨʫʧʧʘʭ ʢʦʟ ʠ ʤʫʬʣʦʥʦʚ ʧʨʠʨʘʚʥʠʚʘʣʦʩʴ ʢ 
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ʢʦʣʠʯʝʩʪʚʫ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʛʦʜʦʚʘʣʳʭ ʩʘʤʮʦʚ, ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ ʦʧʨʝʜʝʣʷʪʴ ʧʦ 

ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʨʦʛʦʚ. 

ʉʦʦʪʥʦʰʝʥʠʷ ʩ ʩʘʤʢʘʤʠ (ʩʝʛ./ǀ, ʛʦʜ./ǀ, ʠ ʪ. ʜ.) ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʮʝʥʪʥʳʤʠ ʜʦʣʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʚʟʨʦʩʣʳʝ ʩʘʤʢʠ ð ʩʘʤʘʷ ʩʪʘʙʠʣʴʥʘʷ, ʙʦʣʴʰʘʷ ʠ ʣʝʛʯʝ 

ʫʯʠʪʳʚʘʝʤʘʷ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ (ʈʠʩʫʥʦʢ 2). ɺʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʣʝʛʢʦ ʥʝʜʦʫʯʝʩʪʴ ʚʥʝ ʧʝʨʠʦʜʘ 

ʛʦʥʘ (ʜʝʢʘʙʨʴ), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʜʝʨʞʘʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʩʘʤʦʢ ʩ ʤʦʣʦʜʥʷʢʦʤ ʠ ʯʘʩʪʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʦʪʜʝʣʝʥʳ ʦʪ ʥʠʭ [3; 14, ʩ. 45ï82]. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɻʨʫʧʧʘ ʤʫʬʣʦʥʦʚ (ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ) ʥʘ ʅʝʛʨʘʤʜʘʛʩʢʦʤ ʧʣʘʪʦ ʚ ʜʝʢʘʙʨʝ 

 

ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʦʮʝʥʪʥʳʝ ʜʦʣʠ ʩʦʟʜʘʜʫʪ ʥʝʩʢʦʣʴʢʦ ʠʩʢʘʞʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʧʦʧʫʣʷʮʠʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʩʘʤʮʦʚ ʚ ʧʦʧʫʣʷʮʠʠ ʤʥʦʛʦ. ʊʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʛʦʥʘ, ʢʦʛʜʘ ʚʩʝ 

ʧʦʣʦʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʢʣʘʩʩʳ ʞʠʚʦʪʥʳʭ ʚʤʝʩʪʝ, ʧʨʦʮʝʥʪʥʳʝ ʜʦʣʠ ʢʦʨʨʝʢʪʥʳ. ʉʦʦʪʥʦʰʝʥʠʷ 

ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ ʩ ʩʘʤʢʘʤʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʢʘʟʳʚʘʶʪ ʪʝʤʧ ʨʘʟʤʥʦʞʝʥʠʷ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʦʣʦʜʥʷʢʘ, ʘ ʚʪʦʨʦʡ ʧʦʢʘʟʘʪʝʣʴ ð ɻ ʪʦ ʪʘʢʞʝ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ 

ʧʦʧʫʣʷʮʠʠ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʙʳʯʥʦ ʟʘʚʠʩʷʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ 

ʭʠʱʥʠʢʦʚ, ʘ ʧʨʦʮʝʥʪ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʚ ʧʝʨʠʦʜ ʛʦʥʘ ʦʪʨʘʞʘʝʪ ʦʭʦʪʥʠʯʠʡ ʧʨʝʩʩ, ʧʦʩʢʦʣʴʢʫ 

ʠʤʝʥʥʦ ʠʭ ʩʪʘʨʘʶʪʩʷ ʜʦʙʳʚʘʪʴ ʦʭʦʪʥʠʢʠ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʙʘ ʚʠʜʘ ʢʦʧʳʪʥʳʭ ʥʘʩʝʣʷʶʪ ʚʝʩʴ ʜʦʩʪʫʧʥʳʡ ʩʧʝʢʪʨ ʚʳʩʦʪ ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ: ʦʪ 

600 ʤ (ʜʦʣʠʥʘ ʨ. ɸʨʘʢʩ) ʜʦ 3900 ʤ ʥ. ʫ. ʤ. (ʛʨʝʙʝʥʴ ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʭʨʝʙʪʘ). ʅʘ ʥʠʞʥʠʭ ʚʳʩʦʪʘʭ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʣʫʧʫʩʪʳʥʷ (ʥʘʧʨʠʤʝʨ, ʅʝʛʨʘʤʜʘʛʩʢʦʝ ʧʣʘʪʦ) (ʈʠʩʫʥʦʢ 2) ʠʣʠ ʛʦʨʥʘʷ ʩʪʝʧʴ ʩ 

ʢʫʩʪʘʨʥʠʢʦʤ (Spiraea, Paliurus, Berberis) ʠ ʜʨʝʚʝʩʥʳʤ ʨʝʜʢʦʣʝʩʴʝʤ (Amygdalus, Prunus, Pyrus, 

Pistacia, Juniperus) (ʈʠʩʫʥʦʢ 3). ʈʘʟʚʠʪʳʡ ʣʝʩʥʦʡ ʧʦʷʩ ʚ ʦʧʠʩʳʚʘʝʤʦʡ ʯʘʩʪʠ ʅʘʭʠʯʝʚʘʥʠ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʧʦʪʦʤʫ ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ ʛʦʨʥʫʶ ʩʪʝʧʴ ʩʤʝʥʷʝʪ ʪʠʧʠʯʥʘʷ ʩʫʙʘʣʴʧʠʡʩʢʘʷ ʠ 

ʘʣʴʧʠʡʩʢʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ.  
 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 62 

 
 

ʈʠʩʫʥʦʢ 3. ɻʨʫʧʧʘ ʙʝʟʦʘʨʦʚʳʭ ʢʦʟʣʦʚ (ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ) ʥʘ ʜʥʝ ɸʜʞʠʥʦʫʨʩʢʦʡ ʜʦʣʠʥʳ ʚ 

ʜʝʢʘʙʨʝ 

 

ʂʦʟʣʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʢʘʣʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʘ ʤʫʬʣʦʥʳ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʩʛʣʘʞʝʥʥʳʡ ʨʝʣʴʝʬ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʘ ʚʠʜʘ ʤʦʛʫʪ ʦʙʠʪʘʪʴ ʩʦʚʤʝʩʪʥʦ ʚ ʦʜʥʦʤ ʙʠʦʪʦʧʝ, ʢʘʢ 

ʥʘʧʨʠʤʝʨ, ʚ ʤʘʣʦ-ʩʢʘʣʠʩʪʦʤ ɼʘʨʳʜʘʛʝ ʠ ʝʛʦ ʧʦʜʥʦʞʠʠ; ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʜʝʣʠʪʴ ʝʛʦ, ʢʘʢ ʥʘ 

ʅʝʛʨʘʤʜʘʛʩʢʦʤ ʧʣʘʪʦ (ʢʦʟʣʳ ð ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʦʙʨʳʚʘʭ ʥʘʜ ʨʝʢʦʡ, ʘ ʤʫʬʣʦʥʳ ð ʧʦʯʪʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʣʘʪʦ); ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ, ʚʦʟʤʦʞʥʦ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ 

ʩʦʩʝʜʩʪʚʫ ʙʠʦʪʦʧʳ (ʩʢʘʣʳ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʭʨʝʙʪʘ ð ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʢʦʟʣʳ, ʘ ʥʠʟʠʥʳ ʤʝʞʜʫ ʩʢʘʣʴʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ð ʪʦʣʴʢʦ ʤʫʬʣʦʥʳ).  

ʇʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʠ ʯʠʩʣʝʥʥʦʩʪʴ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 

ʫʯʠʪʳʚʘʣʠ ʚ ʥʦʷʙʨʝ-ʜʝʢʘʙʨʝ, ʠʩʢʣʶʯʝʥʠʝ ð 2012ï2013 ʛʛ., ʢʦʛʜʘ ʣʝʪʦʤ ʧʦʯʪʠ ʚʝʟʜʝ ʚʠʜʝʣʠ 

ʙʦʣʴʰʝ ʞʠʚʦʪʥʳʭ, ʯʝʤ ʦʩʝʥʴʶ, ʠ ɿʘʥʛʝʟʫʨʩʢʘʷ ʧʣʦʱʘʜʢʘ ʚ 2018 ʛ. (ʊʘʙʣʠʮʘ 1). ʇʣʦʪʥʦʩʪʴ 

ʧʦʧʫʣʷʮʠʡ ʙʝʟʦʘʨʦʚʳʭ ʢʦʟʣʦʚ ʩʦʩʪʘʚʠʣʘ 11ï13 ʦʩ./ʢʤ2 ʚ ɿʘʥʛʝʟʫʨʝ ʠ ʅʝʛʨʘʤʜʘʛʝ (ʚʢʣʶʯʘʷ 

ʧʦʣʦʩʫ ʧʣʘʪʦ, ʧʨʠʣʝʛʘʶʱʫʶ ʢ ʦʙʨʳʚʘʤ, ʛʜʝ ʢʦʟʣʳ ʯʘʩʪʦ ʧʘʩʣʠʩʴ) ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʩʝʟʦʥʥʳʭ ʨʘʟʣʠʯʠʡ (ʊʘʙʣʠʮʘ 1). ʊʘʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʠʤ ʧʣʦʪʥʦʩʪʷʤ ʚ ʜʨʫʛʠʭ 

ʯʘʩʪʷʭ ʘʨʝʘʣʘ ʚʠʜʘ [7, ʩ. 27ï38; 8; 9; 11]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʢʦʟʣʦʚ ʥʘ ʅʘʭʠʯʝʚʘʥʩʢʦʤ ʩʢʣʦʥʝ ɿʘʥʛʝʟʫʨʩʢʦʛʦ 

ʭʨʝʙʪʘ ʨʘʩʪʝʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʭʨʝʙʪʘ, ʛʜʝ ʨʝʣʴʝʬ ʥʘʠʙʦʣʝʝ ʩʢʘʣʠʩʪʳʡ, 

ʪ. ʝ. ʩʝʚʝʨʥʝʝ ʥʘʰʝʡ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ ʧʣʦʪʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʥʘʰʠ ʜʘʥʥʳʝ ʧʦ 

ʧʣʦʪʥʦʩʪʠ ʥʘ ɿʘʥʛʝʟʫʨʩʢʦʡ ʧʣʦʱʘʜʢʝ ʥʝʣʴʟʷ ɻ ʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʥʘ ʚʝʩʴ ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʩʢʣʦʥ 

ɿʘʥʛʝʟʫʨʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʨʘʡʦʥʝ ʦʙʠʪʘʥʠʷ ʣʝʦʧʘʨʜʦʚ, ʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʟʣʦʚ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʦʢʦʣʦ 200 ʢʤ2) ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 500ï600 

ʞʠʚʦʪʥʳʭ.  

ʆʙʱʘʷ ʜʣʠʥʘ ʦʙʨʳʚʦʚ ʅʝʛʨʘʤʜʘʛʘ ʥʘʜ ʨʝʢʦʡ ɸʨʘʟ ð ʦʢʦʣʦ 20 ʢʤ, ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʦʱʝ 

ʧʨʠʤʝʨʥʦ ʧʦʩʯʠʪʘʪʴ ʥʝ ʧʦ ʧʣʦʱʘʜʠ, ʘ ʧʦ ʜʣʠʥʝ ʦʙʨʳʚʦʚ. ʋʯʝʪ 2018 ʛ. ʦʭʚʘʪʠʣ ʧʨʠʤʝʨʥʦ 5 ʢʤ 

ʦʙʨʳʚʦʚ, ʛʜʝ ʤʳ ʧʦʩʯʠʪʘʣʠ 101 ʞʠʚʦʪʥʦʝ ʣʝʪʦʤ ʠ 155 ð ʚ ʜʝʢʘʙʨʝ, ʪ. ʝ. ʧʨʠʤʝʨʥʦ 20ï30 
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ʦʩ./ʢʤ ʦʙʨʳʚʦʚ. ɺ ʠʶʥʝ 2013, ʥʘ 3 ʢʤ ʫʯʣʠ 66 ʢʦʟʣʦʚ, ʪ. ʝ. ʦʢʦʣʦ 20 ʦʩ./ʢʤ. ʇʦʩʢʦʣʴʢʫ ʤʳ 

ʥʠʢʦʛʜʘ ʥʝ ʦʙʩʣʝʜʦʚʘʣʠ ʟʘʧʘʜʥʫʶ ʦʢʦʥʝʯʥʦʩʪʴ ʦʙʨʳʚʦʚ, ʙʣʠʞʝ ʢ ʙʦʣʴʰʦʤʫ ʩʝʣʫ ʅʝʛʨʘʤ, 

ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʦʙʱʝʛʦ ʧʦʛʦʣʦʚʴʷ ʙʝʟʦʘʨʦʚʳʭ ʢʦʟʣʦʚ ʚ ʅʝʛʨʘʤʜʘʛʝ ʧʦ ʜʘʥʥʳʤ 2018 ʛ. 

ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 300ï350 ʦʩʦʙʝʡ, 250ï300 ʠʟ ʢʦʪʦʨʳʭ ʥʘʩʝʣʷʶʪ ʚʦʩʪʦʯʥʫʶ 

ʧʦʣʦʚʠʥʫ ʦʙʨʳʚʦʚ.  

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɼʘʨʳʜʘʛʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʙʳʣʘ ʚʜʚʦʝ ʤʝʥʴʰʝ, ʯʝʤ 

ʚ ɿʘʥʛʝʟʫʨʝ ʠ ʅʝʛʨʘʤʜʘʛʝ (ʧʨʠʤʝʨʥʦ 4,5 ʦʩ./ʢʤ2, ʊʘʙʣʠʮʘ 1). ɺʦ ʚʨʝʤʷ ʛʦʥʘ ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʤʦʛʣʘ ʜʦʩʪʠʛʘʪʴ 100 ʦʩʦʙʝʡ ʥʘ ʚʩʝʤ ʤʘʩʩʠʚʝ (ʦʢʦʣʦ 50 ʢʤ2).  

 

ʊʘʙʣʠʮʘ 1 

ɼʀʅɸʄʀʂɸ ʏʀʉʃɽʅʅʆʉʊʀ ɹɽɿʆɸʈʆɺʆɻʆ ʂʆɿʃɸ ʀ ɸɿʀɸʊʉʂʆɻʆ ʄʋʌʃʆʅɸ ɺ 

ʅɸʍʀʏɽɺɸʅʀ ʚ 2006ï2018 ʛʛ. (
̟̝̟̝̉̎̉̌

̠̝̝̎̏̂̑̅̆̋́̂̑
 

 

ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʢʘ (ʢʤ2) ʏʠʩʣʝʥʥʦʩʪʴ (ʧʣʦʪʥʦʩʪʴ ʥʘ ʢʤ2) 

ɹʝʟʦʘʨʦʚʳʡ ʢʦʟʝʣ ɸʟʠʘʪʩʢʠʡ ʤʫʬʣʦʥ 
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ʇʨʠʤʝʯʘʥʠʝ: ʨʘʟʤʝʨʳ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ ʚ ʅʝʛʨʘʤʜʘʛʝ ʠ ɼʘʨʳʜʘʛʝ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʣʠʩʴ, ʥʦ 

ʦʪʣʠʯʘʣʠʩʴ ʜʣʷ ʢʦʟʣʘ ʠ ʤʫʬʣʦʥʘ; çïè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʵʪʦʪ ʩʝʟʦʥ ʫʯʝʪ ʥʝ ʧʨʦʚʦʜʠʣʩʷ; ʩʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʝʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʙʳʣʠ ʙʣʠʟʢʠʤʠ; 

ʠʩʪʦʯʥʠʢʠ: [15, 16], ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

 

ʅʘ ʤʘʣʝʥʴʢʦʤ ʤʘʩʩʠʚʝ ɸʙʜʝʣ ʚʦ ʚʨʝʤʷ ʥʘʰʝʛʦ ʧʝʨʚʦʛʦ ʚʠʟʠʪʘ ʚ 2000 ʛ. ʚʦʦʙʱʝ ʥʝ ʙʳʣʦ 

ʢʦʟʣʦʚ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʦʧʫʣʷʮʠʷ ï ʥʦʚʘʷ ʠ ʨʘʩʪʝʪ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 10ï15 ʣʝʪ. ʅʝʩʢʦʣʴʢʦ 

ʪʘʢʠʭ ʞʝ ʥʝʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʩʢʘʣ ʧʦʙʣʠʟʦʩʪʠ ʪʦʞʝ ʥʘʩʝʣʝʥʳ çʤʦʣʦʜʳʤʠè ʧʦʧʫʣʷʮʠʷʤʠ 

ʙʝʟʦʘʨʦʚʦʛʦ ʢʦʟʣʘ. ʈʝʢʦʣʦʥʠʟʘʮʠʷ ʪʘʢʠʭ ʤʘʩʩʠʚʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ 

ʚʠʜʘ ʚʦ ʚʩʝʤ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʩʯʝʪ ʧʣʦʪʥʦʩʪʠ ʜʣʷ ʪʘʢʠʭ ʤʘʣʝʥʴʢʠʭ ʩʢʘʣʴʥʠʢʦʚ ʥʝ 

ʢʦʨʨʝʢʪʝʥ. 

ɼʘʥʥʳʝ ʧʦ ʂʝʪʘʤʩʢʦʤʫ ʫʱʝʣʴʶ (ʦʩʥʦʚʥʦʤʫ ʥʘ ɿʘʥʛʝʟʫʨʩʢʦʤ ʫʯʘʩʪʢʝ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, 

ʯʪʦ ʤʝʩʪʥʘʷ ʧʦʧʫʣʷʮʠʷ ʨʦʩʣʘ ʠʥʪʝʥʩʠʚʥʦ ʩ 2007 ʜʦ 2013 ʛʛ., ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ ð 

ʧʦʩʣʝ ʵʪʦʛʦ (ʊʘʙʣʠʮʘ 1). ʋʯʝʪʥʳʝ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʘʨʝʘʣʘ ʚʠʜʘ, ʠ 

ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʥʘ ʚʩʶ ʅʘʭʠʯʝʚʘʥ ɹʙʳʣʘ ʙʳ ʦʰʠʙʦʯʥʦʡ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ 

ʨʝʣʴʝʬʝ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʘʭ. ʆʜʥʘʢʦ ʜʘʞʝ ʥʘʰʠ ʦʮʝʥʦʯʥʳʝ ʮʠʬʨʳ 

ʜʣʷ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ (900ï1000 ʦʩʦʙʝʡ, ʩʤ. ʚʳʰʝ) ʙʦʣʴʰʝ ʯʠʩʣʝʥʥʦʩʪʠ, ʫʢʘʟʘʥʥʦʡ ʜʣʷ ʚʩʝʡ 

ʅʘʭʠʯʝʚʘʥʠ ʚ 1972ï1974 ʛʛ. ð ʦʢʦʣʦ 800 ʦʩʦʙʝʡ [13]. 
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ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʫʬʣʦʥʘ ʚ ʜʝʢʘʙʨʝ ʚ ʚʦʩʪʦʯʥʦʡ ʧʦʣʦʚʠʥʝ ʅʝʛʨʘʤʜʘʛʩʢʦʛʦ ʧʣʘʪʦ 

ʙʳʣʘ ʧʨʠʤʝʨʥʦ 3,0 ʦʩ./ʢʤ2 (ʊʘʙʣʠʮʘ 1). ɹʦʣʴʰʠʥʩʪʚʦ ʞʠʚʦʪʥʳʭ ʫʯʪʝʥʦ ʚ ʚʦʩʪʦʯʥʦʤ ʫʛʣʫ 

ʧʣʘʪʦ, ʤʝʥʝʝ ʧʦʪʨʘʚʣʝʥʥʦʤ ʩʢʦʪʦʤ ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʙʣʠʞʝ ʢ ʨʝʢʝ ɸʣʠʥʜʞʘʯʘʡ, ʩʘʤʦʤʫ 

ʙʦʣʴʰʦʤʫ ʠʩʪʦʯʥʠʢʫ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʣʘʪʦ, ʙʣʠʞʝ ʢ ʩʝʣʫ 

ʅʝʛʨʘʤ, ʙʳʣʘ ʪʘʢ ʧʦʪʨʘʚʣʝʥʘ ʠ ʚʳʪʦʧʪʘʥʘ ʩʢʦʪʦʤ, ʯʪʦ ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʙʠʦʪʦʧʦʤ 

ʤʫʬʣʦʥʘ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʫʬʣʦʥʘ ʥʘ ʅʝʛʨʘʤʜʘʛʩʢʦʤ ʧʣʘʪʦ (ʧʣʦʱʘʜʴ ʦʢʦʣʦ 100 ʢʤ2) 

ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʚ 150 ʦʩʦʙʝʡ ʥʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʫʯʝʪʘ ʥʘ ʧʣʘʪʦ ʥʘʙʣʶʜʘʣʠ ʛʨʫʧʧʳ ʧʦ 10ï15 ʞʠʚʦʪʥʳʭ, ʘ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ, ʚʝʨʥʝʝ ʩʢʦʧʣʝʥʠʠ, 

ʙʳʣʦ ʙʦʣʝʝ 60 ʞʠʚʦʪʥʳʭ. 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʫʬʣʦʥʘ ʥʘ ʤʘʩʩʠʚʝ ɼʘʨʳʜʘʛ ʠ ʝʛʦ ʧʦʜʥʦʞʠʷʭ ʙʳʣʘ 3,6 ʩ./ʢʤ2 

(ʊʘʙʣʠʮʘ 1). ɹʦʣʴʰʝ ʤʫʬʣʦʥʦʚ ʫʯʣʠ ʥʘ ʧʦʜʥʦʞʠʷʭ, ʯʝʤ ʥʘ ʩʘʤʦʤ ʭʨʝʙʪʝ, ʥʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʦʥʠ ʜʝʣʠʣʠ ʙʠʦʪʦʧ ʩ ʢʦʟʣʘʤʠ. ʇʦʛʦʣʦʚʴʝ ʥʘ ʚʩʝʤ ʤʘʩʩʠʚʝ (ʦʢʦʣʦ 110 ʢʤ2) ʤʦʛʣʦ ʩʦʩʪʘʚʠʪʴ 

120 ʦʩʦʙʝʡ. ʄʳ ʥʘʙʣʶʜʘʣʠ ʧʦ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʤʫʬʣʦʥʦʚ ʩ ʦʜʥʦʡ ʪʦʯʢʠ, ʯʝʛʦ ʥʠʢʦʛʜʘ ʥʝ 

ʙʳʣʦ ʚ 2012ï2013 ʛʛ. ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʫʬʣʦʥʘ ʟʘʤʝʪʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʟʣʘ, ʥʦ ʜʣʷ 

ʦʙʠʪʘʪʝʣʷ ʦʪʢʨʳʪʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʪʘʢʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʩʴʤʘ ʥʝʧʣʦʭʘ, ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ 

ʦʯʝʥʴ ʥʠʟʢʫʶ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ. 

ʅʘʰʠ ʜʘʥʥʳʝ, ʢʘʢ ʧʦ ʤʫʬʣʦʥʫ (ʪʘʢ ʠ ʧʦ ʢʦʟʣʫ) ʩʣʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʩ ʮʠʬʨʘʤʠ ʍʍ ʚ., 

ʧʦʩʢʦʣʴʢʫ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʤʝʪʦʜʳ ʠʭ ʧʦʣʫʯʝʥʠʷ ʙʳʣʠ ʜʦʚʦʣʴʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʵʪʦ ʙʳʣʠ ʦʮʝʥʦʯʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʦʨʛʘʥʦʚ ʦʭʦʪʥʘʜʟʦʨʘ [1]. ʆʙʱʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʤʫʬʣʦʥʘ ʚ ʅʘʭʠʯʝʚʘʥʠ ʚ 1990-ʭ ʛʦʜʘʭ ʫʢʘʟʳʚʘʣʠ ʚ 1200ï1500 ʛʦʣʦʚ [5] ʯʪʦ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʳʣʦ ʧʨʝʫʚʝʣʠʯʝʥʠʝʤ. ʅʘʰʠ ʧʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʢʦʨʨʝʢʪʥʦ ʩʨʘʚʥʠʚʘʪʴ 

ʪʦʣʴʢʦ ʩ ʥʘʰʠʤʠ ʞʝ ʜʘʥʥʳʤʠ 2012ï2013 ʛʛ., ʠ ʵʪʦ ʩʨʘʚʥʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʧʝʯʘʪʣʷʶʱʝʤ ʨʦʩʪʝ ʧʦʧʫʣʷʮʠʠ ʤʫʬʣʦʥʘ ʥʘ ʅʝʛʨʘʤʜʘʛʩʢʦʤ ʧʣʘʪʦ ʠ ɼʘʨʳʜʘʛʝ ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ (ʊʘʙʣʠʮʘ 1). 

ʏʠʩʣʝʥʥʦʩʪʠ ʢʦʟʣʘ ʠ ʤʫʬʣʦʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʝʢʘʙʨʝ 2018 ʛ., ʙʳʣʠ ʥʘʠʚʳʩʰʠʤʠ ʩ 

ʥʘʯʘʣʘ XXI ʚ., ʢʘʢ ʚ ʩʫʤʤʝ, ʪʘʢ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ (ʊʘʙʣʠʮʘ 1). ʇʨʠ ʵʪʦʤ 

ʨʦʩʪ ʧʦʧʫʣʷʮʠʡ ʢʦʟʣʘ ʠ ʤʫʬʣʦʥʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʅʘʭʠʯʝʚʘʥʠ ʩʦʚʧʘʣ ʧʦ ʚʨʝʤʝʥʠ ʩ 

ʥʝʧʨʝʨʳʚʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʛʦʣʦʚʴʷ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ (ʚ ʦʩʥʦʚʥʦʤ ð ʦʚʝʮ) ʚ ʘʚʪʦʥʦʤʥʦʡ 

ʨʝʩʧʫʙʣʠʢʝ: ʩ 425359 ʚ 2000 ʛ., ʜʦ 692530 ʚ 2018 ʛ. ɺ ɿʘʥʛʝʟʫʨʩʢʦʡ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʩʢʦʪ 

ʤʝʩʪʥʳʭ ʜʝʨʝʚʝʥʴ ʧʘʩʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 15ï20 ʦʩ./ʢʤ2. ʅʝʛʨʘʤʜʘʛ 

(ʪʦʣʴʢʦ ʟʘʧʘʜʥʘʷ ʠ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʠ ʧʣʘʪʦ) ʠ ɼʘʨʳʜʘʛ ʩʣʫʞʘʪ ʩʝʟʦʥʥʳʤʠ, ʟʠʤʥʝ-ʚʝʩʝʥʥʠʤʠ 

ʧʘʩʪʙʠʱʘʤʠ ʦʚʝʮ. ɺʦ ʚʨʝʤʷ ʫʯʝʪʦʚ, ʥʠ ʣʝʪʦʤ, ʥʠ ʚ ʜʝʢʘʙʨʝ 2018 ʛ. ʦʪʘʨ ʪʘʤ ʥʝ ʙʳʣʦ. ʆʜʥʘʢʦ 

ʧʣʦʪʥʦʩʪʠ ʩʢʦʪʘ ʚ ʩʝʟʦʥʳ ʚʳʧʘʩʘ ʟʜʝʩʴ ʛʦʨʘʟʜʦ ʚʳʰʝ, ʯʝʤ ʥʘ ɿʘʥʛʝʟʫʨʝ ð ʧʦʨʷʜʢʘ 30ï60 

ʛʦʣʦʚ/ʢʤ2, ʠ ʧʨʝʚʳʰʘʶʪ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʫʬʣʦʥʘ ʜʦ 20 ʨʘʟ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʧʘʩʘ ʩʢʦʪʘ ʥʘ ʤʫʬʣʦʥʘ ʩʠʣʴʥʝʝ, ʯʝʤ ʥʘ ʢʦʟʣʘ, ʠʟ-ʟʘ ʤʝʥʝʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʩʢʦʪʦʤ ʩʢʘʣʠʩʪʦʛʦ ʙʠʦʪʦʧʘ ʢʦʟʣʘ.  

ʆʙʱʝʧʨʠʥʷʪʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʛʣʘʩʠʪ, ʯʪʦ ʢʦʥʢʫʨʝʥʮʠʷ ʩʦ ʩʢʦʪʦʤ ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ. 

ʆʜʥʘʢʦ ʚʳʧʘʩ ʩʢʦʪʘ ð ʤʥʦʛʦʬʘʢʪʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʢʣʶʯʘʶʱʝʝ: ʘ) ʢʦʥʢʫʨʝʥʮʠʶ ʩʦ ʩʢʦʪʦʤ 

ʟʘ ʢʦʨʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʙ) ʙʝʩʧʦʢʦʡʩʪʚʦ, ʧʨʠʯʠʥʷʝʤʦʝ ʩʦʙʘʢʘʤʠ, ʚ) ʙʨʘʢʦʥʴʝʨʩʪʚʦ ʯʘʙʘʥʦʚ 

ð ʚʦʟʤʦʞʥʦ, ʩʘʤʳʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʛʘʪʠʚʥʳʡ ʬʘʢʪʦʨ. ɺʦʟʜʝʡʩʪʚʠʝ ʚʳʧʘʩʘ ʢʘʢ ʪʘʢʦʚʦʛʦ, 

ʝʩʣʠ ʦʥ ʥʝ ʷʚʥʦ ʯʨʝʟʤʝʨʝʥ (ʢʘʢ ʚʦʟʣʝ ʩʝʣʘ ʅʝʛʨʘʤ) ʚʨʷʜ ʣʠ ʫʛʨʦʞʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʛʦʨʥʳʭ 

ʢʦʧʳʪʥʳʭ. ʉʠʪʫʘʮʠʷ ʚ ʅʘʭʠʯʝʚʘʥʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʞʝ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʧʣʦʪʥʦʩʪʠ 

ʚʳʧʘʩʘʝʤʦʛʦ ʩʢʦʪʘ ʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʤʘ ʜʠʢʠʤ ʢʦʧʳʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʝ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʦʩʪʫ ʠʭ ʧʦʧʫʣʷʮʠʡ. ʇʦʣʥʳʡ ʟʘʧʨʝʪ ʦʭʦʪʳ, ʚʚʝʜʝʥʥʳʡ ʤʝʩʪʥʳʤ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʚ 2001 ʛ. ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʤʳʡ ʩʣʫʞʙʘʤʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʘ ʦʩʦʙʝʥʥʦ 
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ʧʦʣʠʮʠʝʡ, ʧʦʩʪʝʧʝʥʥʦ ʩʚʝʣ ʤʘʩʰʪʘʙʳ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʜʦ ʤʠʥʠʤʫʤʘ, ʯʪʦ ʩʳʛʨʘʣʦ ʨʝʰʘʶʱʫʶ 

ʨʦʣʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʧʫʣʷʮʠʡ ʙʝʟʦʘʨʦʚʦʛʦ ʢʦʟʣʘ ʠ ʘʟʠʘʪʩʢʦʛʦ ʤʫʬʣʦʥʘ ʚ ʅʘʭʠʯʝʚʘʥʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʢʦʟʣʘ ʚ ʶʞʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ 

ɿʘʥʛʝʟʫʨʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʧʦʧʫʣʷʮʠʠ ʟʜʝʩʴ ʜʘʣʝʢʦ ʥʝ ʠʩʯʝʨʧʘʥʳ, 

ʧʦʩʢʦʣʴʢʫ ʞʠʚʦʪʥʳʝ ʤʦʛʫʪ ʨʘʩʩʝʣʷʪʴʩʷ ʢ ʩʝʚʝʨʫ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʟʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. ɺ ɼʘʨʳʜʘʛʝ ʧʣʦʪʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʧʦʢʘ ʪʘʢʞʝ ʜʘʣʝʢʘ ʦʪ ʧʨʝʜʝʣʴʥʦʡ, ʘ ʚʦʪ 

ʚ ʅʝʛʨʘʤʜʘʛʝ ʝʤʢʦʩʪʴ ʙʠʦʪʦʧʘ ʙʝʟʦʘʨʦʚʳʭ ʢʦʟʣʦʚ ʦʛʨʘʥʠʯʝʥʘ, ʥʝ ʪʦʣʴʢʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʙʠʦʪʦʧʘ, ʥʦ ʠ ʚʦʟʤʦʞʥʳʤ ʜʝʬʠʮʠʪʦʤ ʧʨʝʩʥʦʡ ʚʦʜʳ. ɼʦʩʪʫʧ ʢ ʨʝʢʝ 

ɸʨʘʟ ʧʨʝʛʨʘʞʜʘʝʪ ʣʠʥʠʷ ʧʦʛʨʘʥʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʣʴʢʦ ʨʝʢʘ ɸʣʠʥʜʞʘʯʘʡ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʧʣʘʪʦ ʩ ʚʦʩʪʦʢʘ (ʧʨʦʪʝʢʘʶʱʘʷ ʪʘʤ ʤʝʞʜʫ ʰʦʩʩʝ ʠ ʩʝʣʦʤ ɻʶʣʶʩʪʘʥ), ʨʝʜʢʠʝ 

ʨʦʜʥʠʢʠ ʠ ʦʪʜʝʣʴʥʳʝ ʧʦʠʣʢʠ ʜʣʷ ʩʢʦʪʘ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʥʘ ʧʣʘʪʦ, ʜʦʚʦʣʴʥʦ ʜʘʣʝʢʦ ʦʪ 

ʦʙʨʳʚʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʧʨʝʩʥʦʡ ʚʦʜʦʡ.  

ʇʦʧʫʣʷʮʠʷ ʤʫʬʣʦʥʘ ʤʦʞʝʪ ʨʘʩʪʠ ʢʘʢ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʝʛʨʘʤʜʘʛʩʢʦʛʦ ʧʣʘʪʦ, ʪʘʢ ʠ 

ʥʘ ɼʘʨʳʜʘʛʝ ʠ ʚʦʢʨʫʛ ʥʝʛʦ, ʥʘ ʧʨʠʣʘʛʘʶʱʠʭ ʭʦʣʤʠʩʪʳʭ ʥʠʟʠʥʘʭ. 

ʇʦʣʦʚʘʷ ʠ ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ. ʇʦʩʢʦʣʴʢʫ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʦʚʦʛʦ ʠ 

ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʢʘʟʘʣʠʩʴ ʙʣʠʟʢʠʤʠ ʜʣʷ ʨʘʟʥʳʭ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʦʥʠ ʦʙʲʝʜʠʥʝʥʳ 

(ʊʘʙʣʠʮʘ 2), ʘ ʨʘʟʣʠʯʠʷ ʦʛʦʚʦʨʝʥʳ. ɺʦ ʚʨʝʤʷ ʣʝʪʥʠʭ ʫʯʝʪʦʚ ʦʙʥʘʨʫʞʠʣʠ ʧʦʯʪʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʝʟʦʘʨʦʚʳʭ ʢʦʟʣʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʠʰʴ 2 ʤʫʬʣʦʥʦʚ ʥʘ ʅʝʛʨʘʤʜʘʛʝ). ʀ ʚ 

ɿʘʥʛʝʟʫʨʝ ʠ ʥʘ ʅʝʛʨʘʤʜʘʛʩʢʦʤ ʧʣʘʪʦ ʧʦʢʘʟʘʪʝʣʠ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ (ʩʝʛ./ǀ ʠ ʛʦʜ./ǀ) ʫ 

ʙʝʟʦʘʨʦʚʳʭ ʢʦʟʣʦʚ ʦʢʘʟʘʣʠʩʴ ʥʠʟʢʠʤʠ (ʊʘʙʣʠʮʘ 2) ʜʣʷ ʚʠʜʦʚ, ʫ ʢʦʪʦʨʳʭ ʜʚʦʡʥʠ ʦʙʳʯʥʳ [3; 7, 

ʩ. 56ï65]. ʊʘʢʠʝ ʠʥʜʝʢʩʳ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ ʙʳʣʠ ʙʳ ʥʦʨʤʘʣʴʥʳʤʠ ʜʣʷ ʜʘʛʝʩʪʘʥʩʢʦʛʦ 

ʪʫʨʘ (Capra cylindricornis), ʫ ʢʦʪʦʨʦʛʦ ʜʚʦʡʥʠ ʨʝʜʢʠ [2]. ʅʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʛʦʜʦʚʘʣʳʭ 

ʦʟʥʘʯʘʝʪ ʧʣʦʭʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʝʛʦʣʝʪʦʢ. ɺ 2013 ʛ. ʚ ɿʘʥʛʝʟʫʨʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,0 ʠ 0,53 [16]. ʆʙʝ ʮʠʬʨʳ ʧʨʝʚʳʰʘʶʪ ʜʘʥʥʳʝ 2018 ʛ. ʧʨʠʤʝʨʥʦ ʚ ʧʦʣʪʦʨʘ 

ʨʘʟʘ.  

ʊʘʙʣʠʮʘ 2 

ʆʉʅʆɺʅʓɽ ʇʆʂɸɿɸʊɽʃʀ, ʍɸʈɸʂʊɽʈʀɿʋʖʑʀɽ ʇʆʃʆɺʋʖ ʀ ɺʆɿʈɸʉʊʅʋʖ ʉʊʈʋʂʊʋʈʋ 

ʇʆʇʋʃʗʎʀʁ ɹɽɿʆɸʈʆɺʆɻʆ ʂʆɿʃɸ ʀ ɸɿʀɸʊʉʂʆɻʆ ʄʋʌʃʆʅɸ  

ɺ ɿɸʅɻɽɿʋʈɽ, ʅɽɻʈɸʄɼɸɻɽ ʀ ɼɸʈʓɼɸɻɽ ɺ 2018 ɻ. 
 

ɺʠʜ ʄʝʩʷʮ 

ʛʦʜʘ 

ʇʦʢʘʟʘʪʝʣʴ ʆʙʱʝʝ ʢʦʣ-ʚʦ 

ʞʠʚʦʪʥʳʭ (ʢʦʣ-

ʚʦ ʩʘʤʦʢ) 
ʩʝʛ./ǀ ʛʦʜ./ǀ ǁ/ǀ ʛʦʜ., 

% 

ʚʟʨʦʩʣ. 

ǁ, % 

ɹʝʟʦʘʨʦʚʳʡ ʢʦʟʝʣ  ʠʶʣʴ 0,67 0,29 0,52 10,0 3,5 418 (168) 

ʜʝʢʘʙʨʴ 0,50 0,22 0,54 9,9 9,9 501 (218) 

ɸʟʠʘʪʩʢʠʡ ʤʫʬʣʦʥ  ʜʝʢʘʙʨʴ  0,26 0,10 0,27 6,2 9,0 209 (128) 

 

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʢʦʟʣʘ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʠ: 

ʩʘʤʦʢ ʚ ɿʘʥʛʝʟʫʨʝ ʣʝʪʦʤ ʙʳʣʦ ʚʜʚʦʝ ʙʦʣʴʰʝ ʩʘʤʮʦʚ, ʘ ʜʦʣʷ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʙʳʣʘ ʦʯʝʥʴ 

ʥʠʟʢʦʡ (< 2%). ɽʜʠʥʩʪʚʝʥʥʫʶ ʛʨʫʧʧʫ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʥʘʙʣʶʜʘʣʠ ʩ ʙʦʣʴʰʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʚ 

ʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ, ʚ ʧʦʛʨʘʥʟʦʥʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ ʣʝʪʦʤ ʜʝʨʞʘʣʠʩʴ ʚʳʩʦʢʦ ʚ 

ʛʦʨʘʭ, ʦʪʜʝʣʴʥʦ ʦʪ ʩʘʤʦʢ, ʠ ʙʳʣʠ ʥʝʜʦʫʯʪʝʥʳ. ɺ ʅʝʛʨʘʤʜʘʛʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʠ ʧʨʦʮʝʥʪ 

ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ (0,91 ʠ 9,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʤʦʛʣʠ ʙʳ ʩʯʠʪʘʪʴʩʷ ʥʦʨʤʘʣʴʥʳʤʠ ʜʘʞʝ ʜʣʷ 

ʧʝʨʠʦʜʘ ʛʦʥʘ, ʢʦʛʜʘ ʞʠʚʦʪʥʳʝ ʦʙʨʘʟʫʶʪ ʩʤʝʰʘʥʥʳʝ ʛʨʫʧʧʳ. ɺʩʝ ʢʣʘʩʩʳ ʞʠʚʦʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʪʥʠʤ ʫʯʝʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ, ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ 

ʦʙʠʪʘʶʪ ʚʝʩʴ ʛʦʜ ʥʘ ʪʝʭ ʞʝ ʦʙʨʳʚʘʭ ʥʘʜ ʨʝʢʦʡ, ʚʤʝʩʪʝ ʦʩʪʘʣʴʥʦʡ ʧʦʧʫʣʷʮʠʝʡ.  

ɺ ʜʝʢʘʙʨʝ 2018 ʛ. ʧʦʢʘʟʘʪʝʣʠ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ ʚ ɿʘʥʛʝʟʫʨʝ, ʅʝʛʨʘʤʜʘʛʝ ʠ ɼʘʨʳʜʘʛʝ 

ʙʳʣʠ ʦʞʠʜʘʝʤʦ ʝʱʝ ʥʠʞʝ (ʊʘʙʣʠʮʘ 2), ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʣʝʪʥʠʭ ʜʘʥʥʳʭ. ɺ 
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ʥʦʷʙʨʝ 2012 ʛ. ʧʦʢʘʟʘʪʝʣʠ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ ʚ ɿʘʥʛʝʟʫʨʝ ʠ ʅʝʛʨʘʤʜʘʛʝ ʙʳʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʠ ʚʜʚʦʝ ʚʳʰʝ. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʚʦ ʚʨʝʤʷ ʛʦʥʘ ʥʘ ʚʩʝʭ ʪʨʝʭ 

ʧʣʦʱʘʜʢʘʭ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʤ, ʘ ʚʦʪ ʧʨʦʮʝʥʪ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʚ ʜʝʢʘʙʨʝ 2018 ʛ. ʙʳʣ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤʠ ʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤʠ (ʊʘʙʣʠʮʘ 2), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʢ 

ʛʨʫʧʧʘʤ ʩʘʤʦʢ ʥʘ ʚʨʝʤʷ ʛʦʥʘ.  

ʄʘʩʩʠʚ ɸʙʜʝʣ ʩʣʠʰʢʦʤ ʤʘʣ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʛʦ ʧʦʧʫʣʷʮʠʷ ʢʦʟʣʦʚ ʪʘʢʞʝ ʩʣʠʰʢʦʤ 

ʤʘʣʘ, ʯʪʦʙʳ ʜʘʪʴ ʢʦʨʨʝʢʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʠ, ʧʦʵʪʦʤʫ ʚ ʊʘʙʣʠʮʫ 2 ʦʥʠ ʥʝ 

ʚʢʣʶʯʝʥʳ. ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʠʦʪʦʧʦʚ ʚʟʨʦʩʣʳʤʠ ʩʘʤʮʘʤʠ ʦʯʝʥʴ ʨʘʟʣʠʯʥʦ ʥʘ ɿʘʥʛʝʟʫʨʩʢʦʤ ʭʨʝʙʪʝ ʠ ʦʙʨʳʚʘʭ 

ʅʝʛʨʘʤʜʘʛʩʢʦʛʦ ʧʣʘʪʦ. ʅʘ ɿʘʥʛʝʟʫʨʩʢʦʤ ʭʨʝʙʪʝ ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ ʚʥʝ ʧʝʨʠʦʜʘ ʛʦʥʘ ʦʙʠʪʘʣʠ ʚ 

ʚʳʩʦʢʦʛʦʨʴʝ, ʦʪʜʝʣʴʥʦ ʦʪ ʩʘʤʦʢ ʩ ʤʦʣʦʜʥʷʢʦʤ, ʘ ʥʘ ʅʝʛʨʘʤʜʘʛʩʢʦʤ ʧʣʘʪʦ ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ 

ʢʨʫʛʣʳʡ ʛʦʜ ʜʝʨʞʘʣʠʩʴ ʥʘ ʥʠʟʢʦʛʦʨʥʳʭ ʞʘʨʢʠʭ ʦʙʨʳʚʘʭ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʥʝ ʩʦʚʝʨʰʘʷ 

ʚʳʨʘʞʝʥʥʳʭ ʩʝʟʦʥʥʳʭ ʤʠʛʨʘʮʠʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʵʪʠʭ ʞʝ ʦʙʨʳʚʘʭ (ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʳʩʦʪʳ 

ʣʠʰʴ ʜʦ 1400 ʤ ʥ. ʫ. ʤ.) ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʢʘʩʧʠʡʩʢʠʡ ʫʣʘʨ (Tetraogallus caspius), ʚʩʪʨʝʯʝʥʥʳʡ 

ʥʘʤʠ ʚ ʠʶʥʝ 2013 ʛ.  

ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʤʫʬʣʦʥʘ ʥʘ ɼʘʨʳʜʘʛʝ ʠ ʅʝʛʨʘʤʜʘʛʝ ʦʢʘʟʘʣʠʩʴ ʩʭʦʜʥʳʤʠ, ʧʨʠ ʵʪʦʤ 

ʠʥʜʝʢʩʳ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ ʫ ʤʫʬʣʦʥʘ ʧʦʣʫʯʠʣʠʩʴ ʚʜʚʦʝ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʟʣʘ (ʊʘʙʣʠʮʘ 2). 

ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʪʘʢʞʝ ʙʳʣʦ ʚʜʚʦʝ ʥʠʞʝ, ʥʦ ʧʨʦʮʝʥʪ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ ʧʨʠ ʵʪʦʤ ʙʳʣ 

ʧʦʯʪʠ ʥʘ ʫʨʦʚʥʝ ʪʘʢʦʚʦʛʦ ʫ ʢʦʟʣʘ (ʊʘʙʣʠʮʘ 2). ɼʘʥʥʳʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʟʘ ʜʨʫʛʠʝ ʛʦʜʳ ʧʦ 

ʤʫʬʣʦʥʫ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʥʝʜʦʩʪʘʪʦʯʥʳ ʠ ʧʦʪʦʤʫ ʥʝʜʦʩʪʦʚʝʨʥʳ (2012ï

2013 ʛʛ.). ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ (ʩʯʠʪʘʶʱʠʡʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʥʝʚʳʩʦʢʦʛʦ ʧʨʝʩʩʘ 

ʦʭʦʪʳ) ʧʨʠ ʥʠʟʢʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʣʦʚ ʚʳʛʣʷʜʠʪ ʩʪʨʘʥʥʦ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʝʬʠʮʠʪʝ 

ʤʦʣʦʜʳʭ ʩʘʤʮʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʧʫʣʷʮʠʠ ʤʫʬʣʦʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʦʠʭ ʚʠʜʦʚ ʧʦ ʜʘʥʥʳʤ ʫʯʝʪʦʚ 2018 ʛ. ʥʘ ʚʩʝʭ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ 

ʭʘʨʘʢʪʝʨʥʳ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ, ʘ ʧʦʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʦʥʠ ʚʳʟʚʘʥʳ ʢʘʢʠʤʠ-ʪʦ ʦʙʱʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʕʪʦ ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʙʳʪʴ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦʩʢʦʣʴʢʫ, ʝʩʣʠ ʜʣʷ ʢʦʟʣʘ ʥʘ ʦʙʨʳʚʘʭ ʅʝʛʨʘʤʜʘʛʘ ʩʢʫʯʝʥʥʦʩʪʴ ʤʦʛʣʘ ʙʳ 

ʩʳʛʨʘʪʴ ʨʦʣʴ, ʪʦ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʫʬʣʦʥʘ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʘ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʩʥʠʞʝʥʠʝ 

ʪʝʤʧʦʚ ʨʘʟʤʥʦʞʝʥʠʷ. ɺʦʟʜʝʡʩʪʚʠʝ ʭʠʱʥʠʯʝʩʪʚʘ ʣʝʦʧʘʨʜʘ ʪʘʢ ʞʝ ʩʦʤʥʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ 

ʧʦʩʪʦʷʥʥʦ ʨʝʛʠʩʪʨʠʨʫʶʪ ʪʦʣʴʢʦ ʥʘ ɿʘʥʛʝʟʫʨʩʢʦʡ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ, ʥʦ ʨʝʜʢʦ ʥʘ ʅʝʛʨʘʤʜʘʛʝ 

ʠ ʥʠ ʨʘʟʫ ʥʝ ʦʪʤʝʯʘʣʠ ʥʘ ɼʘʨʳʜʘʛʝ. ʂ ʪʦʤʫ ʞʝ ʜʘʥʥʳʭ ʧʦ ʧʠʪʘʥʠʶ ʣʝʦʧʘʨʜʘ ʠ ʜʨʫʛʠʭ 

ʭʠʱʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʳʩʴ ʠ ʚʦʣʢ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʠ ʥʝʪ. ɽʩʣʠ ʙʳ ʣʝʦʧʘʨʜʳ ʠʣʠ 

ʜʨʫʛʠʝ ʭʠʱʥʠʢʠ ʨʝʛʫʣʷʨʥʦ ʩʥʠʞʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʜʥʷʢʘ ʜʦ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ, ʢʘʢ ʚ 2018 ʛ., 

ʪʦ ʧʦʧʫʣʷʮʠʠ ʢʦʟʣʘ ʠ, ʦʩʦʙʝʥʥʦ, ʤʫʬʣʦʥʘ ʥʝ ʨʦʩʣʠ ʙʳ. ʄʥʦʛʦʩʥʝʞʴʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʙʝʩʢʦʨʤʠʮʫ ʟʠʤʦʡ, ʘ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʟʘʩʫʭʘ ð ʚʝʩʥʦʡ ʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʥʠʞʝʥʠʝ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʧʘʜʝʞ ʤʦʣʦʜʥʷʢʘ. ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ʆʨʜʫʙʘʜʘ ʠ 

ɼʞʫʣʴʬʳ (ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʭ ʢ ɿʘʥʛʝʟʫʨʫ, ʠ ʅʝʛʨʘʤʜʘʛʫ ʠ ɼʘʨʳʜʘʛʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʝ 

ʚʳʷʚʠʣ ʥʠʢʘʢʠʭ ʘʥʦʤʘʣʠʡ ʚ 2017ï2018 ʛʛ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ɿʘʥʛʝʟʫʨʝ ʙʳʣʦ ʦʞʠʜʘʝʤʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʘʞʥʝʝ, ʯʝʤ ʚ ʅʝʛʨʘʤʜʘʛʝ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ ʪʘʤ ʙʳʣʠ 

ʦʜʠʥʘʢʦʚʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʯʠʥʳ ʩʪʦʣʴ ʥʠʟʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʛʦʣʝʪʦʢ ʠ ʛʦʜʦʚʘʣʳʭ ʚ 

ʧʦʧʫʣʷʮʠʷʭ ʙʝʟʦʘʨʦʚʦʛʦ ʢʦʟʣʘ ʠ ʤʫʬʣʦʥʘ ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ (ʚʝʩʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ) ʣʶʮʝʨʥ rʦʪ ʛʫʩʪʦʪʳ 

ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʩʝʥʥʦʛʦ ʙʠʦʫʜʦʙʨʝʥʠ,̫ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʙʘʟʝ ʦʪʭʦʜʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʚ ʧʷʪʠ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʠʤʝʣʘ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʝ:  I ʚʘʨʠʘʥʪ S1 (ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʚ ʦʜʥʦʤ 

ʨʷʜʫ) 10 ʩʤ;  S2 (ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ) 10 ʩʤ; II ʚʘʨʠʘʥʪ S1 = 8,3 ʩʤ; S2 = 8,3 ʩʤ; 

III ʚʘʨʠʘʥʪ S1 = 6,25 ʩʤ; S2 = 6,25 ʩʤ; IV ʚʘʨʠʘʥʪ S1 = 5 ʩʤ; S2 = 5 ʩʤ; V ʚʘʨʠʘʥʪ S1 = 4 ʩʤ; S2 = 

4 ʩʤ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʠ ʚʟʷʪ r

ʠʜʝʥʪʠʯʥʦ ʢʘʢ ʚ ʦʩʥʦʚʥʦʤ ʚʘʨʠʘʥʪʝ. ɼʣʷ ʨʘʩʪʝʥʠʡ ʣʶʮʝʨʥʳ  ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ ʟʥʘʯʝʥʠʝ ʩʢʘʣʷʨʥʦʡ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʫʤʫ ʚʝʩʘ 

ʩʦʙʨʘʥʥʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʆʩʪʘʚʣʷʷ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʪʘʢʠʤʠ ʞʝ ʢʘʢ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠ ̫ʙʠʦʫʜʦʙʨʝʥʠʷ ʩ ʨʘʩʯʝʪʦʤ 1 ʢʛ ʥʘ ʦʜʠʥ 1 ʤ2 

ʧʣʦʱʘʜʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʫʚʝʣʠʯʠʣʠʩʴ ʚʝʩ ʟʝʣʝʥʦʡ  ʤʘʩʩʳ ʠ ʤʘʢʩʠʤʫʤ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ 

ʩʤʝʱʘʩ̫ʴ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʯʪʦ, ʫʚʝʣʠʯʝʥʠʝ 

ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʤʝʥʴʰʠʣʦ ʩʪʝʧʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʩʦʩʝʜʷʤʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʚʝʩʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʙʠʦʫʜʦʙʨʝʥʠʷ ʩʦʩʪʘʚʠʣʦ ʧʨʠʤʝʨʥʦ 36%.  

 

Abstract. In this work, under closed ground conditions, experiments were carried out on 

the dependence of the yield (weight of green mass) of alfalfa on plant density and on the amount of 

applied biofertilizer prepared according to a special technology based on waste of organic origin. 

The experiments were carried out under closed ground conditions in five variants, where the plant 

density had the following values: I variant S1 (average distance between two adjacent plants in one 

row) 10 cm; S2 (average distance between rows) 10 cm; II option S1 = 8.3 cm; S2 = 8.3 cm; 

III option S1 = 6.25 cm; S2 = 6.25 cm; IV option S1 = 5 cm; S2 = 5 cm; V option S1 = 4 cm; S2 = 

4 cm. The location of plants and the characteristic distance in the control variant was taken 

identically as in the main variant. For alfalfa plants in the control variant, the value of the scalar 

standing density was determined, which corresponds to the maximum weight of the harvested green 

mass. Leaving the standing density, the same as the corresponding control options, as a result of 

the use of biofertilizer with the calculation of 1 kg per 1 m2 of area, the weight of green mass 
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increased at the same time and the maximum standing density shifted to the right to the side of 

increasing placement density. This is due to the fact that an increase in the proportion of nutrients 

has reduced the degree of competition between neighbors. The increase in yield, that is, the increase 

in the weight of green mass with the use of biofertilizers, was approximately 36%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʦʪʭʦʜʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʙʠʦʫʜʦʙʨʝʥʠʷ, 

ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. 

 

Keywords: productivity, organic waste, biofertilizers, plant density, special technology. 

 

ɺʚʝʜʝʥʠʝ 

ɿʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʝʩʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ) ʦʪ ʛʫʩʪʦʪʳ 

ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʣʘʩʴ ʚ ʨʘʙʦʪʘʭ [1ï3]. 

ʇʦʧʳʪʢʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʨʦʩʪʦʤ ʢʫʣʴʪʫʨʳ ʠ ʝʝ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʢʣʠʤʘʪʘ, ʧʦʛʦʜʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩ ʜʨʫʛʦʡ 

ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ. ʇʨʠ ʵʪʦʤ ʧʨʝʩʣʝʜʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: ʦʙʲʷʩʥʠʪɹ 

ʢʦʣʝʙʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʥʘ ʵʪʠ ʢʦʣʝʙʘʥʠʷ ʥʘʠʙʦʣʝʝ 

ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ, ʠ, ʥʘʢʦʥʝʮ, ʚʦʦʨʫʞʠʚʰʠʩʴ ʫʧʦʤʷʥʫʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʳʙʨʘʪʴ ʬʦʨʤʫ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʪʘʢ ʫʧʨʘʚʣʷʪʴ ʵʪʠʤ ʬʘʢʪʦʨʘʤʠ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʣʠʙʦ ʧʦʜʥʷʪ ɹʫʨʦʞʘʡʥʦʩʪʴ, ʣʠʙʦ ʫʤʝʥʴʰʠʪʴ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ. 

ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ (ʫʧʨʘʚʣʷʝʤʳʝ ʠ ʥʝʫʧʨʘʚʣʷʝʤʳʝ) ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʧʨʘʚʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʷʤʦ 

ʩʚʷʟʘʥʥʳʤ ʩ ʫʨʦʞʘʡʥʦʩʪʴ  ʁ̫ ʚʣʷʝʪʩʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ (ʯʠʩʣʦ 

ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2  ʧʣʦʱʘʜʠ). 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ  ʛʨʫʥʪʘ. ʋʩʣʦʚʠʷ 

ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢʠʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʫʨʦʚʝʥʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʚʝʪʨʘ ʠ ʪ. ʜ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠ ̫ɻ ʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʣʶʮʝʨʥʘ. ʃʁ ʮʝʨʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʦʜ 

ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʠʣʠ ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚ ʩʝʤʝʡʩʪʚʘ ɹʦʙʦʚʳʝ (Fabaceae). 

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʤʦʱʥʘʷ. ɺʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʦ ʠʩʧʦʣʴʟʫʝʪʩ ̫ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʜʣʷ ʩʢʦʪʘ. ɼʨʫʛʘʷ ʚʘʞʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʟʝʣʝʥʘ ̫ʤʘʩʩʘ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ 

ʫʨʦʞʘʡʥʦʩʪʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʷʪʠ ʚʘʨʠʘʥʪʘʭ ʚ ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʷʭ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ: I ʚʘʨʠʘʥʪ S1 (ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤ ʨʘʩʪʝʥʠʷʤʠ ʚ ʦʜʥʦʤ ʨʷʜʫ) 

10 ʩʤ; S2 (ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ) 10 ʩʤ; II ʚʘʨʠʘʥʪ S1 = 8,3 ʩʤ; S2 = 8,3 ʩʤ; 

III ʚʘʨʠʘʥʪ S1 = 6,25 ʩʤ; S2 = 6,25 ʩʤ; IV ʚʘʨʠʘʥʪ S1 = 5 ʩʤ; S2 = 5 ʩʤ; V ʚʘʨʠʘʥʪ S1 = 4 ʩʤ; S2 = 

4 ʩʤ.  

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ S1 ʠ S2 ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠ ̫ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʭʘʨʘʢʪʝʨʥʦʡ ʧʣʦʱʘʜʠ ɸ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʦʜʥʦʤʫ ʨʘʩʪʝʥʠʶ ʠ ʧʦʢʘʟʳʚʘʶʱʝʡ ʛʨʘʥʠʮʳ ʝʛʦ 

ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʩʦʩʝʜʥʠʤʠ ʯʝʪʳʨʴʤʷ ʨʘʩʪʝʥʠʷʤʠ [4, 5]. ʂʘʞʜʦʤʫ ʚʘʨʠʘʥʪʫ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʩʚʦʡ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʜʚʘʨʠʘʥʪ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʥʠʤʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʘ ʚʟʷʪʦ ʠʜʝʥʪʠʯʥʦ ʢʘʢ ʚ ʦʩʥʦʚʥʦʤ ʚʘʨʠʘʥʪʝ. ʏʪʦʙʳ ʜʦʩʪʠʯʴ 

ʠʜʝʥʪʠʯʥʝr ʫʩʣʦʚʠʷ ʜʣʷ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʣʦʱʘʜʦʢ, ʧʦʯʚʘ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ ʜʦ ʛʣʫʙʠʥʳ 30 ʩʤ ʙʳʣʘ ʧʝʨʝʥʝʩʝʥʘ ʥʘʨʫʞʫ ʥʘ ʥʝʢʦʪʦʨʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʝʧʣʠʯʥʦʛʦ 
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ʩʦʦʨʫʞʝʥʠʷ. ɼʣʷ ʧʦʜʩʪʠʣʢʠ ʦʙʱʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʧʦʯʚʘ, ʦʯʝʥʴ ʙʣʠʟʢʘʷ ʧʦ ʩʚʦʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢ ʧʦʯʚʝ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʘʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ. ɻʦʤʦʛʝʥʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʧʦʯʚʘ ʜʣʷ ʬʦʥʘ ʠʤʝʣʘ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʛʫʤʫʩ ð 1,0ï1,5%; ʘʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠ ̫ð 20 ʤʛ/ʢʛ; ʬʦʩʬʦʨ ð 8 ʤʛ/ʢʛ. ɺʥʝʩʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʙʠʦʫʜʦʙʨʝʥʠʷ ʜʦ ʧʦʩʘʜʢʠ ʩʝʤʷʥ ʜʣʷ ʚʩʝʭ ʧʷʪʠ ʚʘʨʠʘʥʪʦʚ ʙʳʣʦ ʦʜʠʥʘʢʦʚʦ ʠ 

ʩ ʨʘʩʯʝʪʦʤ 10 ʪʦʥʥ ʥʘ 1 ʛʘ (ʜʣʷ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ 4 ʢʛ; ʥʘ 1 ʤ2 ʧʣʦʱʘʜʠ ð 1 ʢʛ). 

ʇʨʠ ʵʪʦʤ ʢʦʥʪʨʦʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʦʩʪʘʣʠʩʴ ʪʘʢʠʤʠ ʞʝ. ʈʝʞʠʤ ʧʦʣʠʚʘ ʠ ʫʭʦʜ ʚ ʨʘʤʢʘʭ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʙʳʣʠ ʠʜʝʥʪʠʯʥʳʤʠ. 

ʇʨʦʮʝʩʩ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʣʶʮʝʨʥ r(Medicago) ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʨʦʜʦʣʞʘʣʩ ̫90 ʜʥʝʡ. ɺ 

ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʟʤʝʨʷʣʘʩʴ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠ ̫ʠ ʫʩʨʝʜʥʷʣʩ ̫ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. 

ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʛʘʣʘ 58ï

60 ʩʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʫʜʦʙʨʝʥʠ ̫ʜʦʩʪʠʛʘʣʘ 65ï67 ʩʤ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʚʘʨʠʘʥʪʘʭ (5 ʚʘʨʠʘʥʪʦʚ ʩ ʚʥʝʩʝʥʠʝʤ ʙʠʦʫʜʦʙʨʝʥʠ,̫ 5 ʚʘʨʠʘʥʪʦʚ ʢʦʥʪʨʦʣʴʥʳʭ) ʧʣʦʪʥʦʩʪʴ 

ʧʦʩʘʜʢʠ ʚʟʷʪʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʈɸʉʏɽʊ ʕʌʌɽʂʊʀɺʅʆɻʆ ɿʅɸʏɽʅʀʗ  ɻʋʉʊʆʊʓ ʉʊʆʗʅʀʗ ʈɸʉʊɽʅʀʁ 
 

ɺʘʨʠʘʥʪʳ S1 (m) S2 (m) S1ĀS2 
r

ρ

ὛὛ
 

I 0,1 0,1 0,01 100 

II  0,083 0,083 0,0069 144 

III  0,0625 0,0625 0,0039 256 

IV 0,05 0,05 0,0025 400 

V 0,04 0,04 0,0016 625 

 

ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ (ʚʘʨʠʘʥʪ + ʢʦʥʪʨʦʣʴ) ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʷʜʘʤʠ ʙʳʣʦ ʚʟʷʪʦ 

ʦʜʠʥʘʢʦʚʦ, ʪʦ ʝʩʪʴ ʠʟʤʝʥʝʥʠʝ ʢʦʩʥʫʣʘʩʴ ʦʜʠʥʘʢʦʚʳʤ ʦʙʨʘʟʦʤ ʠ S1 ʠ S2. ʇʦʩʢʦʣʴʢʫ ʪʦʯʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʥʝ ʧʦʣʫʯʠʣʦʩʴ, ʦʩʪʘʚʣʝʥʘ ʚ ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʤ ʨʘʟʤʝʨʝ 

ʩʚʦʙʦʜʥʘʷ ʧʣʦʱʘʜʴ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ (ʚʘʨʠʘʥʪ + ʢʦʥʪʨʦʣʴ) ʧʦʩʣʝ ʩʙʦʨʘ ʦʧʨʝʜʝʣʝʥ ʚʝʩ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. 

ʋʩʨʝʜʥʝʥʥʳʡ ʚʝʩ ʩʦʙʨʘʥʥʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 

ɺɽʉ ɿɽʃɽʅʆʁ ʄɸʉʉʓ (ʋʈʆɾɸʁʅʆʉʊʔ) 
 

ɺʘʨʠʘʥʪʳ P (1/ʤ2) ʄ1 (ʵʢʩʧʝʨʠʤʝʥʪ ʢʦʥʪʨʦʣʴ) ʄ2 (ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʙʠʦʫʜʦʙʨʝʥʠʝʤ) 

I 100 26 55 

II  144 45 75 

III  256 81 106 

IV 400 64 127 

V 625 48 74 

ʇʨʠʤʝʯʘʥʠʝ: ʄ1, ʄ2 ð ʚʝʩ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (ʫʨʦʞʘʡʥʦʩʪʴ) 

 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʧʝʨʝʭʦʜ ʢ ʦʪʥʦʩʠʪʝʣʴʥʤr, ʪ. ʝ. ʢ ʙʝʟʨʘʟʤʝʨʥʳʤ ʝʜʠʥʠʮʘʤ ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʜʣʷ ʦʨʜʠʥʘʪʦʡ ʦʩʠ OY ʫʚʝʣʠʯʠʚʘʝʪ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʦʙʦʙʱʝʥʥʦʩʪ ɹ
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ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 2 ʚʝʩ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʫʜʦʙʨʝʥʠ ̫ʩʜʚʠʥʫʣʩ ̫ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʪ ʟʥʘʯʝʥʠʠ ʨ=256 (S1 = S2 = 

6,25 ʩʤ) ʢ p = 400 (S1 = S2 = 5 ʩʤ). 

ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ  ʧʠʪʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʫʤʝʥʴʰʠʣʘʩʴ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʙʣʠʞʘʡʰʠʤʠ ʩʦʩʝʜʷʤʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ 

ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2 ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʪ. ʝ. ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ (ʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ) ð (127ī81)/27=36%. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʙʝʩʧʝʯʝʥʠʝ ʨʦʩʪʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʙʠʦʫʜʦʙʨʝʥʠʡ ̫ ʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ, 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪ.ɹ ʅʘʜʦ ʦʪʤʝʪʠʪʴ ʠ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʯʚ rʦʩʚʘʠʚʘʝʪʩʷ ʦʢʦʣʦ 

50% ʘʟʦʪʘ, 20ï25% ʬʦʩʬʦʨʘ ʠ 30% ʢʘʣʠʷ. ɸʟʦʪ ʦʩʪʘʝʪʩʷ ʚ ʧʦʯʚʝ, ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʜʦʡ 

ʠʣʠ ʠʩʧʘʨʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʤʤʠʘʯʥʦʛʦ ʛʘʟʘ. ʌʦʩʬʦʨ ʠ ʢʘʣʠʡ ʦʩʪʘʪʁʩ ̫ʚ ʩʪʘʙʠʣʴʥʦʡ ʬʦʨʤʝ ʚ 

ʧʦʯʚʝ. ʂʦʤʧʣʝʢʩʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝʛʦ 48% ʧʠʪʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʘ ʦʩʪʘʚʰʠʝʩʷ 52% ʷʚʣʷʪʁʩʷ ʙʘʣʣʘʩʪʦʤ, ʦʩʪʘʪʁʩʷ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʬʦʨʤʝ ʚ ʧʦʯʚʝ ʠ 

ʟʘʛʨʷʟʥʷʪʁ ʝʝ. ʅʘʜʦ ʠʤʝʪ ɹʚ ʚʠʜʫ, ʯʪʦ ʨʘʩʪʝʥʠ ̫ʚʥrʦʩʷʪ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʢʘʞʜʳʡ ʛʦʜ ʧʦ 70ï80 ʢʛ ʘʟʦʪʘ; 25ï30 ʢʛ ʬʦʩʬʦʨʘ, 60ï70 ʢʛ ʢʘʣʠ ̫ʠ ʵʪʦ ʦʙʝʜʥʷʝʪ ʧʦʯʚʫ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʧʨʠʤʝʨʝ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʣʶʮʝʨʥʦʡ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʧʨʦʩʣʝʞʝʥ rʜʚʘ ʥʘʧʨʘʚʣʝʥʠ:̫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʫʜʦʙʨʝʥʠʷ ʫʚʝʣʠʯʠʪʴ 

ʫʨʦʞʘʡʥʦʩʪ ɹʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩ 1 ʤ2 ʠ ʜʦʙʠʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ ʬʘʢʪʦʨʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʥʘʭʦʞʜʝʥʠ ̫ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ. 

ʅʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʢʫʣʴʪʫʨʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʧʘʭʦʪʥʳʭ ʧʦʣʷʭ ʧʨʠ ʚʥʝʰʥʠʭ ʧʦʯʚʝʥʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʘʨʘʤʝʪʨʦʚ S1 ʠ S2 ʢʦʪʦʨʳʝ ʧʦʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʠʣʠ ʨʘʩʩʘʜʦʢ) 

ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʪʝʤ ʩʘʤʳʤ ʤʦʞʝʪ ʫʩʠʣʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʫ  ʁʨʝʥʪʘʙʝʣʴʥʦʩʪ ɹʧʨʦʠʟʚʦʜʠʤʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ 

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʙʦʣʴʰʠʭ ʧʘʭʦʪʥʳʭ ʧʦʣʷʭ, ʧʨʦʚʝʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʤʦʞʝʪ ʜʘʪʴ ʦʱʫʪʠʤʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

 

ɺʳʚʦʜʳ 

1. ɼʣʷ ʣʶʮʝʨʥ rʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʟʥʘʯʝʥʠʝ ʩʢʘʣʷʨʥʦʡ ʛʫʩʪʦʪʳ 

ʩʪʦʷʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʫʤʫ ʚʝʩʘ ʩʦʙʨʘʥʥʦʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ʫʜʦʙʨʝʥʠʝ ʥʝ ʧʨʠʤʝʥʷʣʦʩʴ, ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʧʦʯʚʘ ʠʤʝʣʘ ʩʦʩʪʘʚ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʛʫʤʫʩ 1,0ï1,5%; ʘʟʦʪʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ð 20 ʤʛ/ʢʛ; ʢʘʣʠʡ ð 6 ʤʛ/ʢʛ. 

2. ʆʩʪʘʚʣʷʷ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʪʘʢʠʤʠ ʞʝ ʢʘʢ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠ ̫ʙʠʦʫʜʦʙʨʝʥʠʷ ʩ ʨʘʩʯʝʪʦʤ 1 ʢʛ ʥʘ ʦʜʠʥ 1 ʤ2 ʧʣʦʱʘʜʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠ ʫʚʝʣʠʯʠʣʠʩʴ ʚʝʩ ʟʝʣʝʥʦʡ  ʤʘʩʩʳ ʠ ʤʘʢʩʠʤʫʤ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʩʤʝʱʘʩ̫ʴ ʚ ʩʪʦʨʦʥʫ 

ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʯʪʦ, ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʤʝʥʴʰʠʣʦ ʩʪʝʧʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʩʦʩʝʜʷʤʠ. ʋʚʝʣʠʯʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʝʥʠʝ ʚʝʩʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʫʜʦʙʨʝʥʠʷ 

ʩʦʩʪʘʚʠʣʦ ʧʨʠʤʝʨʥʦ 36% (ʨʘʩʯʝʪ ʩʜʝʣʘʥ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʦʯʝʢ). 
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EFFECT OF DIFFERENT NORMS OF FERTILIZATION ON THE GROWTH 

CONDITION AND THE PERFORMANCE OF SOFT WHEAT VARIETIES 

 

ÉNovruzov L., Scientific-Research Institute of Agriculture of the Ministry of Agriculture 

of the Republic of Azerbaijan, Baku, Azerbaijan, agroecoo@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʦʰʘʝʤʳʭ 

ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ ɸʧʰʝʨʦʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʦʧʳʪʥʦʛʦ ʧʦʣʷ 

ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʱʝʣʦʯʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʣʝ ʩʨʝʜʥʝʢʘʨʙʦʥʘʪʥʦʝ. ʆʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʬʦʨʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝʚʝʣʠʢʦ. ɺʧʝʨʚʳʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ɻʦʙʫʩʪʘʥ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʳʭ ʥʦʨʤ 

ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʬʦʨʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. ʇʨʠʯʠʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ 

ʟʝʨʥʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʥʝ P60K60 ʚ ʦʙʦʠʭ ʩʧʦʩʦʙʘʭ 

(ʧʦʣʥʘʷ ʥʦʨʤʘ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʨʘʩʪʝʥʠʷ ʠ ʚ ʬʘʟʘʭ ʢʫʱʝʥʠʷ, ʪʨʫʙʢʦʚʘʥʠ,̫ ʢʦʣʦh ʝʥʠʷ) ʦʪ 

120 ʢʛ/ʛʘ ʜʦ 150 ʢʛ/ʛʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʚ ʩʪʘʪʴʝ. 

 

Abstract. The article presents the main agrochemical indicators of cultivated gray-brown soils 

of Absheron. The results of the analysis showed that the fertile layer of the experimental field has 

high alkaline properties, the field of medium carbonate. Experience has shown that the number of 

easily digestible forms of essential nutrients is insignificant. First of all, it was established that 

the productivity of the soft wheat Gobustan variety of depends on different norms of nitrogen 

nutrition and the form of fertilization. The reason for the insignificant addition of harvested grain is 

the introduction of increasing doses of nitrogen fertilizers on the background of P60K60 in both ways 

(full rate in the phase of plant cultivation and in the phases of plant cultivation, pipes, pods up to 

120 kg/ha). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʫʜʦʙʨʝʥʠ,̫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʘʟʦʪ, ʧʦʯʚʘ. 

 

Keywords: wheat, fertilizers, crop performance, nitrogen, soil. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟ ʛʦʜʘ ʚ ʛʦʜ ʩʥʠʞʘʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʥʝʧʦʣʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ [1]. ʇʨʠ 

ʫʜʦʙʨʝʥʠʠ ʨʘʩʪʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʧʠʪʘʪʝʣʴʥʳʝ ʠ ʨʦʩʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʯʝʥʴ 

ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ) ʚ ʧʦʯʚʝ. 

ɿʥʘʷ ʵʪʦ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ [2]. 
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ʇʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʧʦʚʳʰʘʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʘ ʥʦʨʤʳ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ ʦʧʨʝʜʝʣʷʪʴ ʥʘ 

ʦʩʥʦʚʝ ʙʘʣʘʥʩʦʚʳʭ ʨʘʩʯʝʪʦʚ [3, 4]. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ 1 ʮ ʧʨʦʜʫʢʮʠʠ, ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʦʯʚʳ, ʥʦʨʤʳ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ [5, 6]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʩ 3 ʩʦʨʪʘʤʠ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ: ɻʦʙʫʩʪʘʥ, ʂʨʘʩʥʳʡ ʮʚʝʪʦʢ, 

ɿʦʣʦʪʘʷ ʧʰʝʥʠʮʘ ʠ 4 ʥʦʨʤʘʤʠ ʫʜʦʙʨʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ N0P60K60 (ʬʦʥ), N90P60K60, 

N120P60K60 ʠ N150P60K60 ʚ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʩʢʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʧʳʪʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 

ɸʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠ ʯʘʩʪʠʯʥʦ. ʋʜʦʙʨʝʥʠʷ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ 

ʧʦʣʥʦʡ ʥʦʨʤʝ ʥʘ ʬʘʟʝ ʟʘʨʘʩʪʘʥʠʷ ʢʫʩʪʘʨʥʠʢʘʤʠ. ɺ ʩʣʫʯʘʝ ʯʘʩʪʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 45% ʥʘ ʬʘʟʝ ʟʘʨʘʩʪʘʥʠʷ ʢʫʩʪʘʨʥʠʢʘʤʠ, 40% ʥʘ ʚʳʭʦʜʝ ʠʟ ʪʨʫʙʳ ʠ 15% ʥʘ ʬʘʟʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʣʦʩʘ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ 4 ʨʘʟʘ, ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʧʨʠʥʠʤʘʣʠ 

ʨʘʚʥʦʡ 50,4 ʤ2 [7]. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʨʪʦʚ ʤʷʛʢʦʡ 

ʧʰʝʥʠʮʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʪ ʥʦʨʤ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʨʝʛʠʦʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʙʳʪʦʢ ʘʟʦʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʢʦʶ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʟʦʪʘ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ, 

ʧʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʢ ʣʦʤʢʦʩʪʠ [9]. 

ɽʞʝʛʦʜʥʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʩ ʥʝʫʜʦʙʨʝʥʥʦʡ ʧʣʦʱʘʜʠ ʙʨʘʣʠ ʧʨʦʙʳ ʧʦʯʚʳ ʠ ʦʧʨʝʜʝʣʷʣʠ 

ʦʩʥʦʚʥʳʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ. 

ɸʥʘʣʠʟ ʧʦʯʚʳ: ʨʅ (ʚ ʚʦʜʝ) ð ʚ ʨʅ-ʤʝʪʨʘʭ, ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ (ʉʘʉʆ3) ð ʚ 

ʢʘʣʴʮʠʤʝʪʨʘʭ ʧʦ ʐʝʙʣʝʨʫ, ʦʙʱʠʡ ʛʫʤʫʩ ð ʧʦ ʊʁ ʨʠʥʫ, ʦʙʱʠʡ ʘʟʦʪ ð ʧʦ ʂʝʣʴʜʘʣʶ, 

ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʡ ʘʟʦʪ ð ʧʦ ʀ. ɺ. ʊʶʨʠʥʘ, ʧʦ ʤʝʪʦʜʫ ʂʦʥʦʥʦʚʦʡ, ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ 

(P2O5) ð ʨʘʩʪʚʦʨʠʤ ʚ 1% ʨʘʩʪʚʦʨʝ ʢʘʨʙʦʥʘʪʘ ʘʤʤʦʥʠʷ ð ʧʦ ʤʝʪʦʜʫ ʄʘʯʠʛʘ, ʦʙʤʝʥʥʳʡ 

ʢʘʣʠʡ (K2O) ð ʨʘʩʪʚʦʨʠʤ ʚ 1% ʨʘʩʪʚʦʨʝ ʢʘʨʙʦʥʘʪʘ ʘʤʤʦʥʠʷ [(NH4)2ʉʆ3] ð ʚ ʧʣʘʤʝʥʥʦʤ 

ʬʦʪʦʤʝʪʨʝ [9]. ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʧʨʦʛʨʘʤʤʝ 

SPS25. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʅ ʥʘ ʛʣʫʙʠʥʝ 0ï

25 ʩʤ ʧʦʚʳʰʘʣʩʷ ʜʦ ʨʅ 8,63ï8,70 ʠ ʧʦʩʪʝʧʝʥʥʦ ʢ ʥʠʞʝʣʝʞʘʱʠʤ ʩʣʦʷʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʦʡ ʱʝʣʦʯʥʦʩʪʠ ʨʘʡʦʥʘ. ʇʦ ʠʪʦʛʘʤ ʜʚʫʭ ʣʝʪ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 13,0ï14,5%; ʚ ʥʠʞʥʠʭ 

ʩʣʦʷʭ ʦʥʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 14,97ï16,02% ʜʦ 17,48ï18,30%, ʪ. ʝ. ʛʣʫʙʠʥʘ 0ï25 ʩʤ 

ʩʨʝʜʥʝʢʘʨʙʦʥʘʪʥʘʷ, ʘ ʥʠʞʥʠʝ ʩʣʦʠ ʚʳʩʦʢʦʢʘʨʙʦʥʘʪʥʳʝ. 

ʏʝʤ ʚʳʰʝ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ, ʪʝʤ ʙʦʣʴʰʝ ʚ ʥʝʤ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ 

ʢʘʣʠʷ, ʩʝʨʳ, ʢʘʣʴʮʠʷ ʠ ʜʨ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʯʚʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʩʙʦʨʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʛʫʤʫʩʘ ʚ 

ʧʦʯʚʝ. ʂʦʣʠʯʝʩʪʚʦ ʛʫʤʫʩʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʣʶʯʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʦʮʝʥʢʝ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʯʚ [8]. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʛʫʤʫʩʘ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 1,33ï1,35%; ʩʥʠʞʝʥʠʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʘ ʥʘ 
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ʛʣʫʙʠʥʝ 0ï25 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 0,082ï0,088%; ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʦʥʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,053ï

0,059% ʠ 0,047ï0,051% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʢ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʚ ʧʦʯʚʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʚʦʝʥʥʳʭ ʬʦʨʤ. ɼʣʷ 

ʵʪʦʛʦ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚʘʞʥʦ ʙʳʣʦ ʠʟʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ, ʧʦʜʚʠʞʥʦʛʦ 

ʬʦʩʬʦʨʘ ʠ ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʘʣʠʷ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʫʯʘʩʪʢʝ. ʇʦ ʠʪʦʛʘʤ 2-ʭ ʣʝʪ ʚ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ (0ï25 ʩʤ) ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʙʳʣʦ 37ï45 ʤʛ ʥʘ 1 ʢʛ ʧʦʯʚʳ, 

ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ 13,0ï15,98 ʤʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ 243ï275 ʤʛ. ʇʦʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʣʘʙʦ 

ʦʙʝʩʧʝʯʝʥʦ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤʠ ʬʦʨʤʘʤʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʘ ʩ ʩʦʨʪʦʤ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ɻʦʙʫʩʪʘʥ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʧʦʣʥʦʡ ʥʦʨʤʝ ʠ ʧʨʠ 

ʯʘʩʪʠʯʥʦʤ ʚʥʝʩʝʥʠʠ ʙʳʣʘ ʨʘʟʣʠʯʥʦʡ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʬʦʥʝ P60K60 ʙʝʟ 

ʚʥʝʩʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʘ ʩʦʨʪʝ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ɻʦʙʫʩʪʘʥ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 

30,9 ʮ/ʛʘ ʟʘ 2 ʛʦʜʘ. ʇʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʧʦʩʪʦʷʥʥʦʡ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʦʡ ʥʦʨʤʳ ʠ ʚʥʝʩʝʥʠʠ 

ʘʟʦʪʘ ʯʘʩʪʷʤʠ ʧʦ 90 ʢʛ/ʛʘ ʚ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ, ʪʨʫʙʢʦʚʘʥʠʷ ʠ ʧʠʢʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʦ 

38,10 ʮ/ʛʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 7,20 ʮ/ʛʘ ʠʣʠ 23,30% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ 

N60P60K60 (ʊʘʙʣʠʮʘ). 

ʅʘ ʬʦʥʝ ʈ60K60 ʧʨʠ ʚʥʝʩʝʥʠʠ ʥʦʨʤʳ N90 ʚ ʧʦʣʥʦʡ ʜʦʟʝ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʨʘʩʪʝʥʠʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 41,60 ʮ/ʛʘ. ʕʪʦ ʥʘ 3,5 ʮ/ʛʘ ʠʣʠ ʥʘ 9,19% ʚʳʰʝ ʯʘʩʪʠʯʥʦ ʚʥʦʩʠʤʦʛʦ 

ʚʘʨʠʘʥʪʘ ʥʦʨʤʳ N90. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʊʘʙʣʠʮʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ɻʦʙʫʩʪʘʥ ʧʨʠ ʧʦʣʥʦʤ ʚʥʝʩʝʥʠʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʨʘʩʪʝʥʠʷ ʙʳʣʘ ʚʳʰʝ, 

ʯʝʤ ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʚʥʝʩʝʥʠʠ ʨʘʩʪʝʥʠʷ ʚ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʧʠʢʠʨʦʚʢʠ. ʅʘ ʬʦʥʝ P60K60 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʚʥʝʩʝʥʠʠ ʘʟʦʪʘ ʥʦʨʤʦʡ 120 ʢʛ/ʛʘ ʯʘʩʪʷʤʠ ʚ ʬʘʟʳ 

ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʧʠʢʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʠʣʘ 39,6 ʮ/ʛʘ, ʘ ʧʨʠ ʚʥʝʩʝʥʠʠ ʨʘʩʪʝʥʠʷ ʧʦ ʧʦʣʥʦʡ ʥʦʨʤʝ ʚ 

ʬʘʟʝ ʢʫʱʝʥʠʷ, 44,0 ʮ/ʛʘ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʦʩʪʦʷʥʥʦʡ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʦʡ ʥʦʨʤʳ ʠ 

ʧʦʚʳʰʝʥʠʠ ʥʦʨʤʳ ʘʟʦʪʘ ʩʦ 120 ʢʛ/ʛʘ ʜʦ 150 ʢʛ/ʛʘ ʠ ʚʥʝʩʝʥʠʠ ʧʦʣʥʦʡ ʜʦʟʳ ʩ ʛʝʢʪʘʨʘ ʙʳʣʦ 

ʩʦʙʨʘʥʦ 45,0 ʮ/ʛʘ, ʘ ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʚʥʝʩʝʥʠʠ ð 40,0 ʮ/ʛʘ. 

 

ʊʘʙʣʠʮʘ 

ɺʃʀʗʅʀɽ ʇʆʃʅʆɻʆ ʀ ʏɸʉʊʀʏʅʆɻʆ ɺʅɽʉɽʅʀʗ ɸɿʆʊɸ  

ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʉʆʈʊɸ ʄʗɻʂʆʁ ʇʐɽʅʀʎʓ ɻʆɹʋʉʊɸʅ 
 

ʅʦʨʤʘ ʫʜʦʙʨʝʥʠʷ ʋʨʦʞʘʡʥʦʩʪʴ ʋʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʘ 

ʮ/ʛʘ % 

N0P60K60 30,90 ð ð 

N90h(PK)60 38,10 7,20 23,30 

N90t(PK)60 41,60 10,70 34,63 

N120h(PK)60 39,60 8,70 28,15 

N120t(PK)60 44,00 13,10 42,39 

N150h(PK)60 40,00 9,10 29,44 

N150t(PK)60 45,00 14,10 45,63 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝ 

ʚʘʨʠʘʥʪʘ N120P60K60 ʧʨʠ ʚʥʝʩʝʥʠʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʚʳʰʝʥʥʳʭ ʥʦʨʤʘʭ ʢʘʢ ʯʘʩʪʠʯʥʦ, 

ʪʘʢ ʠ ʚ ʧʦʣʥʦʡ ʜʦʟʝ ʥʘ ʬʦʥʝ P60K60 ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʕʪʦ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ. 
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ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʘʟʦʪʥʦʡ ʥʦʨʤʳ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʘʷ ʥʦʨʤʘ ʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʘʟʦʪʥʦʡ ʥʦʨʤʳ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʙʠʦʤʘʩʩʳ, ʨʘʩʪʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʦʡ ʥʦʨʤʦʡ ʠ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

 

ɺʳʚʦʜʳ 

ɺ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʩ ʩʦʨʪʦʤ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ɻʦʙʫʩʪʘʥ ʥʘ ʦʨʦʰʘʝʤʳʭ 

ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʥʦʝ ʠ ʯʘʩʪʠʯʥʦʝ ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʬʘʟʫ ʢʫʩʪʘ ʨʘʩʪʝʥʠʷ, ʚ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʚʩʭʦʜʦʚ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ, 

ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʥʦʨʤ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʠ ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʘʟʦʪʘ ʩʦ 120 ʮ/ʛʘ ʜʦ 

150 ʮ/ʛʘ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
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PECULIARITIES OF YIELD AND SOWING QUALITIES OF GROUNDNUTS SEEDS 

 

ÉNamazova R., Azerbaijan State Agricultural University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʩʝʚʥʳʭ 

ʢʘʯʝʩʪʚ ʩʝʤʷʥ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʕʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʥʘʣʠʚʝ ʠ ʩʦʟʨʝʚʘʥʠʠ ʩʝʤʷʥ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʠʟʤʝʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʇʦʩʘʜʢʘ ʢʨʫʧʥʳʭ ʩʝʤʷʥ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʫʨʦʞʘʡʥʦʩʪʠ ð 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʫʣʫʯʰʘʶʪʩʷ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ 

ʫʨʦʞʘʡʥʦʩʪʠ. ʇʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ, ʚʳʨʘʱʝʥʥʳʡ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʷʚʣʷʝʪ ʨʘʟʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɽʩʣʠ ʢʘʯʝʩʪʚʦ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʤʦʞʥʦ ʫʟʥʘʪʴ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʧʦʩʝʚʝ ʘʨʘʭʠʩʘ ʚʤʝʩʪʝ ʩ ʪʦʤʘʪʘʤʠ ʨʘʥʥʝʛʦ ʩʨʦʢʘ 

ʩʦʟʨʝʚʘʥʠʷ. 

 

Abstract. According to the results of the study, it can be said that the change in the sowing 

qualities of seeds is associated with a change in the complex physiological and biochemical 

composition of seeds. These physiological and biochemical bases are formed during the filling and 

maturation of seeds and can be easily changed with the help of the environment and agrotechnical 

methods. Planting large seeds has a positive effect on all elements of productivity ð the density of 

plants increases and the signs characterizing the structure of crop yield improve. Sowing material 

grown under different conditions exhibits different biological properties. If the quality of the seed is 

determined in the laboratory, you can find out its yield under certain conditions.  As a result, we can 

say that a higher groundnuts yield was observed when groundnuts were sown together with early 

ripening tomatoes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʘʭʠʩ, ʩʝʤʝʥʘ, ʙʝʣʢʠ, ʣʠʧʠʜʳ, ʞʠʨʳ, ʫʨʦʞʘʡʥʦʩʪʴ. 

 

Keywords: groundnuts, seeds, proteins, lipids, fats, crop yield. 

 

ɺʚʝʜʝʥʠʝ 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʩʝʤʝʥʘ ð ʦʩʥʦʚʘ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʌʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʥʘʣʠʚʢʠ ʠ 

ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ (ʟʝʨʥʘ) ʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʠʟʤʝʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠʟʫʯʠʚʰʠʝ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ, ʦʪʤʝʪʠʣʠ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʤʷʥ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʳ ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʦʨʪʦʚʳʭ 
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ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʘʨʘʭʠʩʘ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ 

ʩʝʤʷʥ.  

ʈʦʜʠʥʦʡ ʘʨʘʭʠʩʘ ʷʚʣʷʝʪʩʷ ʖʞʥʘʷ ɸʤʝʨʠʢʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʤʳʰʣʝʥʥʦ ʚʘʞʥʳʡ ʚʠʜ ʩ 

ʠʟʜʘʚʥʘ ʚʦʟʜʝʣʳʚʘʶʪ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ɸʨʘʭʠʩ ʪʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʠ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ ʘʨʘʭʠʩ ʚʳʨʘʱʠʚʘʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʂʘʚʢʘʟʝ, ʋʢʨʘʠʥʝ ʠ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ. ʆʥ ʚʳʨʘʱʠʚʘʝʪʩʷ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʦʝ 

ʨʘʩʪʝʥʠʝ ʚ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʈʘʥʴʰʝ ʘʨʘʭʠʩ ʩʦʙʠʨʘʣʠ ʚʨʫʯʥʫʶ. ʕʪʦ 

ʪʨʝʙʦʚʘʣʦ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʫʨʦʞʘʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʨʘʭʠʩ 

ʩʦʙʠʨʘʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʰʠʥʦʡ. 

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʚʫʤʷ ʢʘʪʝʛʦʨʠʷʤʠ 

ʢʘʯʝʩʪʚ: ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ. ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ð ʵʪʦ 

ʛʝʥʝʪʠʯʝʩʢʠʝ, ʢʦʪʦʨʳʝ ʧʝʨʝʭʦʜʷʪ ʦʪ ʨʦʜʠʪʝʣʝʡ, ʧʝʨʝʜʘʶʪʩʷ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ, ʘ 

ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʘʩʪʫʱʝʝ ʨʘʩʪʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʯʝʩʪʚʦ ʧʦʩʝʚʘ ʠ ʧʦʩʝʚʥʘʷ ʛʦʜʥʦʩʪʴ ʩʝʤʷʥ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ. 

ʂʦʣʠʯʝʩʪʚʦ ʫʨʦʞʘʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʤʷʥ ʠ ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʘ ʧʨʠ 

ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠʟʫʯʘʶʱʠʝ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ, ʦʪʤʝʯʘʶʪ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ 

ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʨʪʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ [1ï3]. 

ʀʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʤʷʥ. ʕʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʥʘʣʠʚʝ ʠ ʩʦʟʨʝʚʘʥʠʠ ʩʝʤʷʥ ʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʠʟʤʝʥʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʇʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ, ʚʳʨʘʱʝʥʥʳʡ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʷʚʣʷʝʪ ʨʘʟʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. ɽʩʣʠ ʢʘʯʝʩʪʚʦ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʤʦʞʥʦ ʫʟʥʘʪʴ ʝʛʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩʢʦʣʴʢʦ ʦʥ ʜʘʩʪ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠ ʧʝʨʝʥʦʩʝ ʩʝʤʷʥ ʘʨʘʭʠʩʘ ʚ ʜʨʫʛʠʝ ʨʘʡʦʥʳ ʚʳʨʘʱʠʚʘʥʠʷ ʦʩʥʦʚʥʘʷ ʩʝʣʝʢʮʠʦʥʥʘʷ 

ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʦʪʙʦʨʝ ʩʢʦʨʦʩʧʝʣʳʭ, ʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ, ʩʦʨʪʦʚ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ɽʩʣʠ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʥʝʪ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʩʝʤʝʥʠ, 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʩʝʤʝʥʝʤ ʙʝʩʩʤʳʩʣʝʥʥʦ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʩʝʤʷʥ [4]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʝʤʝʥʘ ʘʨʘʭʠʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʧʦʩʝʚʥʳʤ ʢʘʯʝʩʪʚʘʤ (ʊʘʙʣʠʮʘ 1).  

ʀʟ ʊʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ 1000 ʩʝʤʷʥ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʯʠʩʪʦʤ ʧʦʩʝʚʝ ʘʨʘʭʠʩʘ ʚ ʐʝʤʢʠʨʩʢʦʤ ʨʘʡʦʥʝ (315 ʛ). ʕʪʦ ʥʘ 115 ʛ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ɻʝʨʘʥʙʦʡʩʢʦʤ ʨʘʡʦʥʝ, ʠ ʥʘ 49ï83 ʛ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʩʦʚʤʝʩʪʥʳʭ ʧʦʩʝʚʘʭ. 

ʆʜʥʘʢʦ ʥʝʪ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʨʫʧʥʦʩʪʴʶ ʩʝʤʷʥ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʧʦʣʝʚʦʡ 

ʚʩʭʦʞʝʩʪʴʶ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʝʤʝʥʘ ʘʨʘʭʠʩʘ ɻʝʨʘʥʙʦʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣʠ 

ʥʠʟʢʫʶ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ (59%), ʯʪʦ ʥʘ 4ï26% ʥʠʞʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ. ɺʟʘʠʤʦʩʚʷʟʴ 
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ʤʝʞʜʫ ʢʨʫʧʥʦʩʪʴʶ ʩʝʤʷʥ ʠ ʢʘʯʝʩʪʚʦʤ ʰʠʨʦʢʦ ʦʩʚʝʱʘʣʘʩʴ ʚ ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [5]. 

 

ʊʘʙʣʠʮʘ 1 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆʉɽɺʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ɸʈɸʍʀʉɸ (2019 ʛ.) 

 

ɺʘʨʠʘʥʪʳ ɺ ʩʦʩʪʘʚʝ ʩʝʤʷʥ, ʚ 

% 

ʄʘʩʩʘ 1000 

ʩʝʤʷʥ ʚ ʛ 

ʃʘʙʦʨʘʪʦʨʥʘʷ 

ʚʩʭʦʞʝʩʪʴ, ʚ 

% 

ʇʦʣʝʚʘʷ 

ʚʩʭʦʞʝʩʪʴ, 

ʚ % ʞʠʨ ʙʝʣʦʢ 

ɻʝʨʘʥʙʦʡʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 42,9 25,7 430 94 59,0 

ʐʘʤʢʠʨʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 40,8 29,0 315 90 63,0 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ 

ʪʦʤʘʪʘʤʠ) 

44,1 27,2 398 91 85,0 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʢʘʨʪʦʬʝʣʝʤ) 43,4 27,6 364 93 79,0 

 

ʇʦʩʘʜʢʘ ʢʨʫʧʥʳʭ ʩʝʤʷʥ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʫʨʦʞʘʡʥʦʩʪʠ ð 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʫʣʫʯʰʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ 

(ʊʘʙʣʠʮʘ 2). ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʪ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʢʨʫʧʥʦʩʪʴʶ ʩʝʤʷʥ ʠ ʨʘʩʪʝʥʠʝʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʠ ʩʬʦʨʤʠʨʦʚʘʥʳ [6]. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʭʦʨʦʰʠʡ ʧʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ ð ɻ ʪʦ ʬʨʘʢʮʠʷ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʢʨʫʧʥʦʩʪʠ ʠ 

ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ ʩʝʤʷʥ. ʕʪʘ ʠʜʝʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [6ï8]. 

 

ʊʘʙʣʠʮʘ 2 

ʇʃʆʑɸɼʔ ʃʀʉʊʆɺʆʁ ʇʆɺɽʈʍʅʆʉʊʀ, ʆɹʈɸɿʆɺɸʅʅɸʗ ɸʈɸʍʀʉʆʄ, ʪʳʩ. ʤ2/ʛʘ (2019 ʛ.) 
 

ɺʘʨʠʘʥʪʳ ʌʘʟʳ ʚʝʛʝʪʘʮʠʠ ʘʨʘʭʠʩʘ 

ʅʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʅʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʦʜʦʚ ʉʦʟʨʝʚʘʥʠʝ 

ɻʝʨʘʥʙʦʡʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 21,2 23,4 24,8 

ʐʝʤʢʠʨʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 24,8 26,6 27,9 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ 

ʪʦʤʘʪʘʤʠ) 

29,7 33,5 34,2 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʢʘʨʪʦʬʝʣʝʤ) 26,3 31,1 32,5 

 

ʉʝʤʝʥʘ ʘʨʘʭʠʩʘ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʘʣʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʞʠʨʘ (40,8ï44,1%) ʠ ʙʝʣʢʘ (25,7ï29,0%). ɹʝʣʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ 

ʠʛʨʘʶʪ ʥʝʟʘʤʝʥʠʤʫʶ ʨʦʣʴ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʠʟ-ʟʘ ʠʭ ʚʘʞʥʦʡ ʬʫʥʢʮʠʠ ʚ 

ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ. ɺ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʱʠʭ ʦʨʛʘʥʘʭ, ʥʘʨʷʜʫ ʩ ʷʚʣʝʥʠʝʤ ʢʘʪʘʣʠʟʘ, ʦʥʠ 

ʚʳʧʦʣʥʷʶʪ ʦʩʥʦʚʥʫʶ ʢʦʤʧʦʥʝʥʪʥʫʶ ʠ ʩʪʨʫʢʪʫʨʥʫʶ ʬʫʥʢʮʠʶ ʧʦʩʪʦʷʥʥʦ ʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ. 

ʇʨʦʮʝʩʩ ʨʦʩʪʘ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʜʫʢʪʘʤʠ ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝʥʘ, 

ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʘʤʠʜʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʟʘʧʘʩ 

ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʧʨʦʪʝʠʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʦʚ ʚ ʩʝʤʝʥʘʭ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʢʦʨʤʦʚ, ʥʦ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3 

ʌʆʊʆʉʀʅʊɽʊʀʏɽʉʂʀʁ ʇʆʊɽʅʎʀɸʃ ɸʈɸʍʀʉɸ, ʪʳʩ ʤ2/ʛʘ (2019 ʛ.) 
 

ɺʘʨʠʘʥʪʳ ʌʘʟʳ ʚʝʛʝʪʘʮʠʠ ʘʨʘʭʠʩʘ ɺʩʝʛʦ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥ

ʥʳʡ ʧʝʨʠʦʜ 
ʅʘʯʘʣʦ 

ʮʚʝʪʝʥʠʷ 

ʅʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʣʦʜʦʚ 

ʉʦʟʨʝʚʘʥʠʝ 

ɻʝʨʘʥʙʦʡʩʢʠʡ ʨʘʡʦʥ  

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 318,0 557,5 723,0 1598,5 

ʐʝʤʢʠʨʩʢʠʡ ʨʘʡʦʥ  

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 372,0 642,5 817,5 1832,0 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ 

ʪʦʤʘʪʘʤʠ) 

445,5 790,0 1015,5 2251,0 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʢʘʨʪʦʬʝʣʝʤ) 394,5 717,5 954,0 2066,0 

 

ʃʠʧʠʜʳ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ. ɺʦ ʚʨʝʤʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʚ ʥʠʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ. ʃʠʧʠʜʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʬʠʣʴʪʨʫʶʪʩʷ ʦʪ ʦʩʥʦʚʥʳʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʜʥʘʢʦ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʪ ʜʘʞʝ ʫʤʝʨʝʥʥʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʢʦʨʨʝʣʷʮʠʠ) ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʨʘ ʠ ʙʝʣʢʘ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʠ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʴʶ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʠ [9]. ɼʨʫʛʠʝ ʘʚʪʦʨʳ [10], ʥʘʧʨʦʪʠʚ, ʦʪʨʠʮʘʶʪ 

ʪʘʢʫʶ ʩʚʷʟʴ. ʄʥʦʛʠʝ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ð ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʚʩʭʦʜʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʩʝʤʝʥʘʭ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʩʩʳ 1000 ʩʝʤʷʥ, ʘ ʪʘʢʞʝ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʘʚʪʦʨʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʝʣʢʦʚ ʠ ʫʨʦʞʘʡʥʦʩʪʠ.  

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʤʝʥʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʤʷʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʥʠʭ ʙʝʣʢʘ. ʈʘʩʪʝʥʠʷ, ʚʳʨʘʩʪʘʶʱʠʝ ʠʟ ʩʝʤʷʥ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʠ 

ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ ʧʦʯʚʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʨʠ ʧʦʩʝʚʝ ʘʨʘʭʠʩʘ 

ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ ʧʦʣʥʳʝ ʚʩʭʦʜʳ ʧʦʣʫʯʝʥʳ ʯʝʨʝʟ 12 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ ʠ ʯʝʨʝʟ 

15 ʜʥʝʡ ʧʨʠ ʧʦʩʝʚʝ ʩ ʢʘʨʪʦʬʝʣʝʤ. ʇʨʠ ʯʠʩʪʦʤ ʧʦʩʝʚʝ ʦʥ ʧʦʣʫʯʝʥ ʯʝʨʝʟ 19 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ 

ʚ ʐʝʤʢʠʨʩʢʦʤ ʨʘʡʦʥʝ ʠ ʯʝʨʝʟ 23 ʜʥʷ ʧʦʩʣʝ ʧʦʩʝʚʘ ʚ ɻʝʨʘʥʙʦʡʩʢʦʤ ʨʘʡʦʥʝ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʚ ʚʘʨʠʘʥʪʝ ʛʜʝ ʧʦʩʝʚ ʘʨʘʭʠʩʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʦʚʤʝʩʪʥʦ ʩ 

ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ, ʢ ʥʘʯʘʣʫ ʮʚʝʪʝʥʠʷ ʦʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʣʠʩʪʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

29,7 ʪʳʩ ʤ2/ ʛʘ, ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʦʜʦʚ ð 33,5 ʪʳʩ ʤ2/ʛʘ, ʘ ʧʝʨʝʜ ʩʦʟʨʝʚʘʥʠʝʤ ð 34,2 ʪʳʩ 

ʤ2/ʛʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʦ ʥʘ 3,4ï8,5 ʪʳʩ. ʤ2/ʛʘ; 2,4ï10,1 ʪʳʩ ʤ2/ʛʘ ʠ 1,7ï9,4 ʪʳʩ ʤ2/ʛʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ.  

ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʨʦʩʪ ʣʠʩʪʴʝʚ ʧʨʦʜʦʣʞʘʣʩʷ, ʦʥʠ ʚʳʨʦʩʣʠ ʜʦ 445,5; 790,0; 1015 ʪʳʩ ʤ2/ʛʘ 

ʬʘʟ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʜʦʩʪʠʛʣʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

2251,0 ʪʳʩ ʤ2/ʛʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʤʙʠʦʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ 

ʘʛʨʦʬʠʪʝʥʦʟʘʭ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʘʛʨʦʬʠʪʮʝʥʦʟʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʤʷʥ ʘʨʘʭʠʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ (ʊʘʙʣʠʮ r3, 4). 

ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ 

ʘʨʘʭʠʩʘ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʧʦʩʝʚʝ ʘʨʘʭʠʩʘ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ (ʊʘʙʣʠʮʘ 5).  

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 84 

 

ʊʘʙʣʠʮʘ 4 

ʈɸɿɺʀʊʀɽ ʉʀʄɹʀʆʊʀʏɽʉʂʆɻʆ ɸʇʇɸʈɸʊɸ ɸʈɸʍʀʉɸ (2019 ʛ.) 
 

ɺʘʨʠʘʥʪ ʂʦʣʠʯʝʩʪʚʦ 

ʘʢʪʠʚʥʳʭ 

ʢʣʫʙʥʝʡ, ʰʪ. 

ʄʘʩʩʘ 

ʘʢʪʠʚʥʳʭ 

ʢʣʫʙʥʝʡ, ʛ 

ʂʦʣʠʯʝʩʪʚʦ 

ʣʝʢʛʝʤʦʛʣʦʙʠʥʘ 

ʚ ʩʳʨʳʭ 

ʢʣʫʙʥʷʭ, ʤʛ/ʢʛ 

ʅʘʯʘʣʴʥʘʷ ʬʘʟʘ ʮʚʝʪʝʥʠʷ, ɻʝʨʘʥʙʦʡʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 9,6 0,17 9,7 

ʐʘʤʢʠʨʩʢʠʡ ʨʘʡʦʥ 15,0 0,28 11,6 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ) 15,2 0,36 13,5 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʢʘʨʪʦʬʝʣʝʤ) 14,9 0,31 12,1 

ʅʘʯʘʣʴʥʘʷ ʬʘʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʜʦʚ, ɻʝʨʘʥʙʦʡʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 15,6 0,24 11,7 

ʐʘʤʢʠʨʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 20,8 0,37 13,0 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ  ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ) 27,3 0,56 15,2 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʢʘʨʪʦʬʝʣʝʤ) 25,0 0,43 13,9 

ʌʘʟʘ ʩʦʟʨʝʚʘʥʠʷ, ɻʝʨʘʥʙʦʡʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 11,5 0,18 8,6 

ʐʘʤʢʠʨʩʢʠʡ ʨʘʡʦʥ 17,3 0,23 10,3 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ) 20,2 0,34 12,1 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʢʘʨʪʦʬʝʣʝʤ) 19,6 0,29 11,5 

 

ʊʘʙʣʠʮʘ 5 

ʋʈʆɾɸʁʅʆʉʊʔ ɸʈɸʍʀʉɸ ʀ ʂɸʏɽʉʊɺʆ ʉɽʄʗʅ (2019 ʛ) 
 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ % ʩʝʤʷʥ 

ɹʦʙʳ ʉʝʤʝʥʘ ɾʠʨ ɹʝʣʦʢ 

ɻʝʨʘʥʙʦʡʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 1,8 1,3 47,0 32,8 

ʐʘʤʢʠʨʩʢʠʡ ʨʘʡʦʥ 

ɸʨʘʭʠʩ (ʯʠʩʪʳʡ ʧʦʩʝʚ) 1,9 1,4 49,2 31,6 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ) 2,0 1,5 52,3 29,5 

ɸʨʘʭʠʩ (ʧʦʩʝʚ ʩ  ʢʘʨʪʦʬʝʣʝʤ) 1,9 1,4 50,1 30,2 

 

ʋʨʦʞʘʡʥʦʩʪʴ ʙʦʙʦʚ ʧʨʠ ʧʦʩʝʚʝ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ ʙʳʣʘ ʚʳʩʦʢʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 

2,0 ʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʦʚʤʝʩʪʥʳʡ 

ʧʦʩʝʚ ʘʨʘʭʠʩʘ ʩ ʨʘʥʥʝʩʧʝʣʳʤʠ ʪʦʤʘʪʘʤʠ. 
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DEVELOPMENT OF THE BLACK BEAN APHID (Aphis fabae Scop.)  

DEPENDING ON VARIOUS PHOTOPERIODIC CONDITIONS 

 

ÉIskenderova G., ORCID: 0000-0002-4688-6623, Institute of Zoology of Azerbaijan NAS, Baku, 

Azerbaijan, gunay.isgenderova86@gmail.com 

 

ʈɸɿɺʀʊʀɽ ʉɺɽʂʃʆɺʀʏʅʆʁ ʊʃʀ (Aphis fabae Scop.)  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʈɸɿʃʀʏʅʓʍ ʌʆʊʆʇɽʈʀʆɼʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ 

 

Éʀʩʢʝʥʜʝʨʦʚʘ ɻ. ɿ., ORCID: 0000-0002-4688-6623, ʀʥʩʪʠʪʫʪ ʟʦʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, gunay.isgenderova86@gmail.com 

 

Abstract. Among the sucking pests of sugar beet crops in Azerbaijan, black bean aphid 

(Aphis fabae Sʩop.), which occurs on beet seedlings from the moment of development of true 

leaves, causes significant damage. Based on this, the task of our study was to study the main life 

processes of beet aphids depending on photoperiodic conditions. The work was carried out in 

the Laboratory of Ecology and Physiology of Insects and the Center for Applied Zoology of 

Azerbaijan National Academy of Science in 2013ï2019. The experiments were carried out in 

special photo thermostats with automatic control of temperature and light. The results obtained 

show that the light factor is of secondary importance for the duration of the larval, reproductive 

periods and for the entire development cycle compared to temperature. It should be noted that 

winged forms (about 50%) appear in aphid colonies during a 12-hour photoperiod at a temperature 

of 17 ÁC. Under the conditions of Azerbaijan, such photoperiod is observed at the end of March and 

at the beginning of October, when aphids migrate from primary to intermediate plants and vice 

versa in autumn (early October) from intermediate to primary. The length of the day established in 

the experiments, which causes the appearance of winged forms, is consistent with the phenology of 

this species. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʠʟ ʩʦʩʫʱʠʭ ʚʨʝʜʠʪʝʣʝʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʨʝʜ ʧʦʩʝʚʘʤ 

ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʧʨʠʯʠʥʷʝʪ ʩʚʝʢʣʦʚʠʯʥʘʷ ʪʣʷ (Aphis fabae Sʩop.), ʢʦʪʦʨʘʷ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ 

ʚʩʭʦʜʘʭ ʩʚʝʢʣʳ ʩ ʤʦʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʟʘʜʘʯʝʡ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʚʝʢʣʦʚʠʯʥʦʡ ʪʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠ ʠ 

ʬʠʟʠʦʣʦʛʠʠ ʥʘʩʝʢʦʤʳʭ ʠ ʎʝʥʪʨʝ ʧʨʠʢʣʘʜʥʦʡ ʟʦʦʣʦʛʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 2013ï

2019 ʛʛ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʪʦʪʝʨʤʦʩʪʘʪʘʭ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʚʝʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʘʢʪʦʨ ʩʚʝʪʘ ʠʤʝʝʪ 

ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʠʯʠʥʦʯʥʦʛʦ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʦʚ ʠ 

ʜʣʷ ʚʩʝʛʦ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 12-ʯʘʩʦʚʦʤ 

ʬʦʪʦʧʝʨʠʦʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 17 Áʉ ʚ ʢʦʣʦʥʠʷʭ ʪʣʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʨʳʣʘʪʳʝ ʬʦʨʤʳ 

(ʦʢʦʣʦ 50%). ɺ ʫʩʣʦʚʠʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʪʘʢʦʡ ʬʦʪʦʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ʠ ʚ 

ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ, ʢʦʛʜʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʤʠʛʨʘʮʠʠ ʪʣʝʡ ʩ ʧʝʨʚʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʠ ʥʘʦʙʦʨʦʪ ʦʩʝʥʴʶ (ʥʘʯʘʣʦ ʦʢʪʷʙʨʷ) ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʥʘ ʧʝʨʚʠʯʥʳʝ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʦʧʳʪʘʭ ʜʣʠʥʳ ʜʥʷ ʚʳʟʳʚʘʶʱʠʝ ʧʦʷʚʣʝʥʠʝ ʢʨʳʣʘʪʳʭ ʬʦʨʤ, ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʬʝʥʦʣʦʛʠʝʡ ʵʪʦʛʦ 

ʚʠʜʘ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʢʣʦʚʠʯʥʘʷ ʪʣʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʬʦʪʦʧʝʨʠʦʜ, ʨʘʟʚʠʪʠʝ, ʦʥʪʦʛʝʥʝʟ.  

 

The solution of an important problem that contributes to an increase in the productivity of 

agriculture is possible based on the knowledge about the dependence of the life of harmful species 

on environmental conditions. 

Ecological research sets the task of clarification of the regularities that reveal the features of 

the insectsô vital activity under various combinations of environmental factors. These data are 

necessary for understanding one of the most important manifestations of insect activity. 

Aphids damage young plants most of all, which at the same time lag far behind in growth and 

development, and sometimes die. Very often, plants damaged by aphids are deformed in various 

ways; leaves turn yellow, wrinkle, curl; the intensity of fruiting decreases. Saprophytic fungi settle 

on the honeydew (sticky liquid, secreted by aphids). In addition to the harm caused by sucking 

juices, aphids are also carriers of some viral plant diseases. 

The influence of environmental factors on the vital activity of aphids is noted by all 

researchers involved in the study of this group of insects. However, the question of the prevailing 

significance of one or another factor remains still unresolved, since the authors' opinions are 

contradictory. 

It is quite natural that rhythmic phenomena in nature are not only endogenous but are also due 

to regularly repeated changes in environmental factors. One of these factors, the photoperiod, is the 

most accurate and reliable signal that warns the onset of a particular season, as it depends solely on 

astronomical reasons and is not related to climate variability in a particular region. 

Therefore, both the widest distribution of physiological reactions to the photoperiod and their 

decisive role in the temporal organization of annual cycles are natural [1ï5]. 

An extensive literature is devoted to studying the influence of the light factor on the 

development of aphids, starting from the work of Marcovitch [6, 7] to studies carried out by various 

authors in subsequent years [8ï14]. 

Among the sucking pests of sugar beet crops in Azerbaijan, black bean aphid (A. fabae Sʩop.), 

which occurs on beet seedlings from the moment of development of true leaves, causes significant 

damage. Based on this, the task of our study was to study the main life processes of beet aphids 

depending on photoperiodic conditions. 

 

Material and Methods of Study 

The work was carried out in the Laboratory of Ecology and Physiology of Insects and the 

Center for Applied Zoology of Azerbaijan National Academy of Science in 2013ï2019. 

In the experiments were used black bean aphid (A. fabae Scop.), in which a mandatory change 

of fodder plants occurs during their life. The aphids used in the experiments were descendants of 

one wingless parthenogenetic female, were characterized by age homogeneity, and long before the 

start of the experiment were brought up at a temperature of 19ï20 ÁC and under the round-the-clock 

lighting.  

The experiments were carried out in special photo thermostats with automatic control of 

temperature and light [15]. A DC-40 lamp served as light sources. Relative air humidity in the 

cameras was maintained within 70ï85%. The study of the influence of the photoperiod on the 
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development and reproduction of aphids was carried out at a temperature of 17; 20; 25 ÁC and 

photoperiods 0; 8; 10; 12; 14; 16 hours of light per day, and round-the-clock lighting. 

When studying the effect of photoperiodic conditions on the development and reproduction of 

aphids, the following were taken into account: the duration of the larval period, the survival of 

larvae during the development period, the duration of the reproductive period, the fecundity of 

females and the life span of aphids.  

The duration of ages was taken into account in days from molting to molting and the duration 

of all larval development of degeneration to imaginal molting.  The reproductive period is from the 

beginning of the birth of the first larvae to the birth of the last larva, and the period of time after the 

cessation of reproduction until the natural death of the female corresponded to the period after 

reproduction. The life expectancy of aphids was taken into account in the days from the day of birth 

to the natural death of the female. 

The fecundity of females was recorded daily throughout the reproduction season. In these 

experiments, aphids were raised individually on individual plants grown in flowerpots. Experiments 

were carried out in at least five repetitions. The results of the studies were subjected to a variational 

ð statistical analysis by E. K. Merkureva [16]. 

 

Results and Their Discussion 

The results obtained show that the light factor has its own characteristics of action on beet 

aphid. The light factor is of secondary importance for the duration of the larval, reproductive 

periods and for the entire development cycle compared to temperature. 

 When containing aphids at 17 ÁC under conditions of short daylight hours (8 hours of light 

per day), the duration of the larval period increases to 8.9 days against 7.2 days with a 16-hour 

photoperiod. In conditions of round-the-clock lighting, the larval period ends in 7.1 days (Table 1). 

 

Table 1 

DURATION OF LARVAL DEVELOPMENT  

OF BEET APHID DEPENDING ON PHOTOPERIODIC CONDITIONS 
 

Photoperiods 

(in hours) 

Average duration of ages (in days) The duration of 

the entire larval 

period 
I II  III  IV 

0 1.88Ñ0.028 1.82Ñ0.051 1.82Ñ0.050 2.02Ñ0.052 7.69Ñ0.085 

8 1.91Ñ0.021 1.88Ñ0.038 1.96Ñ0.014 2.42Ñ0.062 8.97Ñ0.063 

10 1.90Ñ0.020 1.86Ñ0.104 1.93Ñ0.031 2.40Ñ0.012 8.69Ñ0.076 

12 2.01Ñ0.027 1.84Ñ0.084 1.72Ñ0.060 2.37Ñ0.053 7.80Ñ0.085 

14 2.50Ñ0.052 1.82Ñ0.092 1.66Ñ0.062 2.28Ñ0.107 7.29Ñ0.040 

16 1.72Ñ0.053 1.85Ñ0.080 1.62Ñ0.064 1.98Ñ0.081 7.23Ñ0.101 

24 1.89Ñ0.075 1.80Ñ0.052 1.82Ñ0.050 2.06Ñ0.064 7.17Ñ0.063 

 

Such pattern of this period can be explained with an unequal level of metabolic processes. 

Influence of long light day is similar to action of the increased temperatures ð at 16 hours of 

light a reduction in the reproductive period is also observed in beet aphids. The reproduction period 

of aphids at 16 hours of light per day and at temperature of 17 ÁC was equal to 9.1 days. Round-the-

clock lighting and darkness also extend this period compared to 16-hour lighting (Table 2). 

The shortening of the photoperiod to 8 hours led to an increase in the reproduction period up 

to 12.2 days. 
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This pattern was also obtained under other temperature (20Á and 25Á) conditions. So, for 

example, at 20 ÁC and during a photoperiod of 8 hours, the reproductive period lasts 13.8 days, and 

with a long day (16 hours), it is reduced to 11.9 days. With round-the-clock lighting, this period 

lasts an average of 11.2 days.  

Similar results were also obtained at a temperature of 25 ÁC. In a short photoperiod, 

the duration of the reproductive period is 11.4 days, and in a long photoperiod (16 hours), it is 9.8 

days. 

Lighting conditions also affect the life span of beet aphids. When containing aphids at 17 ÁC 

under conditions of short daylight hours (8-hour lighting), life expectancy increases to 44.2 days, 

against 42.1 days with a 16-hour photoperiod. 

During the reproduction of aphids, the duration of lighting is also important. In all cases, the 

largest number of larvae in aphids is degenerated by wingless virgins under conditions of 14-hour 

lighting at 20ÁC, the smallest number of larvae is degenerated under conditions of short (8; 10 

hours) daylight (48ï50 larvae). Apparently, the formation of embryos with a short photoperiod 

occurs more slowly, while light stimulates the maturation of embryos. 

 

Table 2 

DURATION OF THE REPRODUCTION PERIOD OF BEET APHIDS DEPENDING  

ON PHOTOPERIODIC CONDITIONS (in days) 
 

Photoperiods Pre-reproductive 

period 

Period of maximum 

reproduction 

Post-reproductive 

period 

The entire period of 

reproduction 

0 1.62Ñ0.078 10.20Ñ0.222 3.60Ñ0.609 16.32Ñ0.320 

8 1.55Ñ0.067 12.21Ñ0.348 3.99Ñ0.419 17.67Ñ0.624 

12 1.68Ñ0.891 11.56Ñ0.329 3.78Ñ0.650 16.89Ñ0.240 

16 1.72Ñ0.094 9.12Ñ0.150 3.94Ñ0.492 14.91Ñ0.318 

24 1.66Ñ0.081 10.10Ñ0.170 4.72Ñ0.472 15.36Ñ0.504 

 

It should be noted that we also studied the effect of different photoperiods at 17 ÁC, 20 ÁC and 

25 ÁC on the development of aphids during three successive generations. At a temperature of 25 ÁC 

in the first and second generations, the same pattern is observed as at temperatures of 17 ÁC, 20 ÁC 

in all three generations, i. e. with an increase in the length of the day in these regimes, a regular 

reduction in the larval and reproductive periods and the complete life cycle of this species was 

observed. However, this pattern at 25 ÁC in the third generation is violated. Fertility in the third 

generation is reduced sharply compared to previous generations at 25 ÁC and with three generations 

at 17 ÁC and 20 ÁC. Apparently, the constant high temperature negatively affects the development of 

this species. 

Thus, the data obtained allow us to conclude that the main factor determining the duration of 

the entire ontogenesis (and its phases) of beet aphids is temperature in combination with a certain 

length of the day, which modifies the duration of each period or phase of its development. 

It should be noted that winged forms (about 50%) appear in aphid colonies during a 12-hour 

photoperiod at a temperature of 17 ÁC. Apparently, this is due to the phenology of this species in 

the conditions of Azerbaijan. 

Under the conditions of our republic, such photoperiod is observed at the end of March and at 

the beginning of October, when aphids migrate from primary to intermediate plants and vice versa 

in autumn (early October) from intermediate to primary. 
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The length of the day established in the experiments, which causes the appearance of winged 

forms, is consistent with the phenology of this species. 
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DEVELOPMENT OF TECHNOLOGY AND TECHNICAL MEANS  

FOR LOCAL FORCED DEPOSITION OF LIQUID PESTICIDES 

 

ÉBabayev Sh., Dr. habil., Azerbaijan State Agrarian University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʣʦʢʘʣʴʥʦ-ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʞʠʜʢʠʭ 

ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʦʯʚʫ, ʧʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ ʠ ʚ ʨʘʩʪʝʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʭ ʨʝʟʫʣʴʪʘʪʳ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ,  ʧʦʯʚ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʪ 

ʞʠʜʢʠʭ ʧʝʩʪʠʮʠʜʦʚ. 

 

Abstract. The article presents the results of an experiment on the developed new technology 

and technical means for locally forced deposition of liquid pesticides into the soil, seed material and 

plants. Their results contributing to the prevention of pollution of the environment, soils and 

groundwater from liquid pesticides are analyzed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʩʪʠʮʠʜʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʦʯʚʘ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 

ʘʛʨʦʵʢʦʩʠʩʪʝʤʘ. 

 

Keywords: pesticides, productivity, soil, technical means, agroecosystem. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ð ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ [1, 2]. ʅʝʚʦʟʤʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʨʦʣʴ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʧʝʭʫ çʟʝʣʝʥʦʡ ʨʝʚʦʣʶʮʠʠè ʠ 

ʧʦʟʚʦʣʠʣʠ ʨʝʟʢʦ ʧʦʜʥʷʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʤʦʩʪʴ 

ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʠʝʤʦʚ ʩʥʠʞʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʭʠʤʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʨʘʩʪʝʥʠʡ ʥʝʣʴʟʷ ʥʠ ʩʝʛʦʜʥʷ,  ʠ ʥʠ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʥʘʡʪʠ ʟʘʤʝʥʫ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤ, ʯʪʦ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [3].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ, ʜʘʚʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʦʢʘʟʳʚʘʝʪ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤ, ʚʳʟʳʚʘʷ ʨʠʩʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ [4, 5]. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʧʨʳʩʢʠʚʘʶʱʝʡ ʪʝʭʥʠʢʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʳʩʢʠʚʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ. ʇʦʵʪʦʤʫ ʚ ʮʝʣʦʤ ʨʷʜʝ ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (ɻʝʨʤʘʥʠʷ, 

ʅʠʜʝʨʣʘʥʜʳ, ɼʘʥʠʷ, ɺʝʥʛʨʠʷ, ɹʝʣʴʛʠʷ, ʇʦʣʴʰʘ) ʧʨʦʚʦʜʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʦʩʤʦʪʨ ʦʧʨʳʩʢʠʚʘʶʱʝʡ ʪʝʭʥʠʢʠ ʥʘ ʧʨʘʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʚ ʐʚʝʡʮʘʨʠʠ, ʐʚʝʮʠʠ, ʅʦʨʚʝʛʠʠ, 

ʌʠʥʣʷʥʜʠʠ ʵʪʦ ʜʝʣʘʝʪʩʷ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʚʦʜʘ, ʥʘʩʦʩʘ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʝʰʘʣʢʠ, ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʲʝʤʘ ʠ ʨʘʩʢʣʘʜʳʚʘʥʠʷ ʩʝʢʮʠʡ ʰʪʘʥʛʠ, 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʦʚ, ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʠ ʥʘʧʦʨʥʦʡ 

ʘʨʤʘʪʫʨ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʧʨʳʩʢʠʚʘʪʝʣʷ, ʢʘʯʝʩʪʚʘ ʨʘʩʧʳʣʘ ʬʦʨʩʫʥʦʢ, ʨʘʙʦʪʳ 

ʚʝʥʪʠʣʷʪʦʨʦʚ, ʦʪʩʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʨʘʚʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ [5ï

7]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ̫ ʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʣʦʢʘʣʴʥʦ-ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʩʘʞʜʝʥʠʝ ʞʠʜʢʠʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʦʯʚʫ,  ʧʦʩʝʚʥʦʡ 

ʤʘʪʝʨʠʘʣ ʠ ʚ ʨʘʩʪʝʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʪʦʨʦʛʦ: 

- ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʯʚʳ ʠ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ rʦʪ ʞʠʜʢʠʭ ʧʝʩʪʠʮʠʜʦʚ;  

- ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʜʢʦʛʦ ʭʠʤʠʢʘʪʘ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʦʥʝ; 

- ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʠʭ ʧʝʩʪʠʮʠʜʦʚ; 

- ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʫʥʠʯʪʦʞʝʥʠʷ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ; 

- ʫʚʝʣʠʯʝʥʠʝ  ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʠʭ ʧʝʩʪʠʮʠʜʦʚ; 

- ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʭʠʤʠʯʝʩʢʠʭ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʞʠʜʢʠʭ ʧʝʩʪʠʮʠʜʦʚ.  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʩʘʶʱʠʝʩʷ ʣʦʢʘʣʴʥʦʛʦ ð

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʠ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʜʣʷ ʚʥʝʩʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʧʦʟʚʦʣʠʣʠ 

ʦʙʦʩʥʦʚʘʪʴ ʧʨʠ ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʚ ʧʦʯʚʫ: 

- ʬʦʨʤʳ ʠ ʧʘʨʘʤʝʪʨʳ ʙʦʨʦʟʜʳ ð ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʜʫʛʠ 

ʦʢʨʫʞʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʚ ʧʦʯʚʝ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʜʢʠʭ ʭʠʤʠʢʘʪʦʚ ʧʦ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʈʠʩʫʥʢʠ 1ï3) [8]. 

- ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʨʤʳ ʞʠʜʢʠʭ ʭʠʤʠʢʘʪʦʚ (ʥʝʧʨʝʨʳʚʥʦʤ ʠ ʧʦʨʮʠʦʥʦʤ ʚʥʝʩʝʥʠʝʤ) ʧʨʠ ʧʦʩʝʚʝ 

(ʈʠʩʫʥʦʢ 4, 5) [9, 10].  

 

 
ʈʠʩʫʥʦʢ 1. ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦʯʠʡ ʞʠʜʢʦʩʪʠ ʥʘ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʨʦʟʜʳ 
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ʈʠʩʫʥʦʢ 2. ʈʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʦʧʨʳʩʢʠʚʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʧʣʦʩʢʦ-ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ ʠ ʥʘ 

ʧʦʣʫʢʨʫʛʣʫʶ ʙʦʨʦʟʜʫ ʩ ʨʘʜʠʫʩʦʤ R: ʘ) ʦʧʨʳʩʢʠʚʘʥʠʷ ʥʘ ʧʣʦʩʢʦ-ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ; 

ʙ) ʦʧʨʳʩʢʠʚʘʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʫʢʨʫʛʣʦʡ ʙʦʨʦʟʜʳ ʩ ʨʘʜʠʫʩʦʤ R 

 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʦʧʨʳʩʢʠʚʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʞʠʜʢʦʛʦ 

ʧʨʝʧʘʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʧʣʦʩʢʦ-ʧʨʷʤʦʣʠʥʝʡʥʫʶ ʠ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʫʢʨʫʛʣʦʡ 

ʙʦʨʦʟʜʳ ʩ ʨʘʜʠʫʩʦʤ R:    ɻȟЉȟÁ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʛʦʣ ʤʝʞʜʫ ʚʳʭʦʜʷʱʠʤʠ ʠʟ ʥʘʢʦʥʝʯʥʠʢʘ ʢʘʧʣʷʤʠ 

ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʢʘʧʣʷʤʠ ʥʘ ʩʬʝʨʠʯʝʩʢʦʡ ʠ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ, ʚʥʦʩʠʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʠ ʚʥʝʩʝʥʠʠ ʙʦʨʦʟʜʢʠ  ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʭʠʤʠʢʘʪ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʟʘʭʚʘʪʘ  

ʨʘʩʧʨʝʜʝʣʷʪʩʷ ʨʘʚʥʦʤʝʨʥʦ. ɼʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʧʠʩʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʴʶ: 
 

Ὢ+ὭȾὰ const 
 

ʛʜʝ Ὢ ð ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ ʧʨʝʧʘʨʘʪʘ; Ki ʠ ὰ ð ɻ ʥʝʨʛʠʷ ʠ ʧʨʦʡʜʝʥʥʳʡ ʧʫʪ ʢʘʧʣʠ ʦʪ 

ʥʘʢʦʥʝʯʥʠʢʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ  ʧʦʯʚʳ. 

ɺ

ʠʜ -ɼ 
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ʈʠʩʫʥʦʢ 4. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʨʘʙʦʯʠʡ ʞʠʜʢʦʩʪʠ: 1 ð ʥʝʧʦʜʚʠʞʥʘʷ ʧʣʠʪʘ ʨʝʛʫʣʷʪʦʨʘ; 2, 3 ð ʟʚʝʥʦ; 4 ð ʛʨʫʟ; 5 ð ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ; 

6 ð ʧʦʜʩʪʠʣʢʘ; 7 ð ʧʦʜʚʠʞʥʘʷ ʧʣʠʪʘ; 8 ð ʇ ʦʙʨʘʟʥʘʷ ʯʘʩʪʴ; 9 ð ʧʦʜʰʠʧʥʠʢ; 10 ð ʰʠʙʝʨ; 11 ð 

ʢʦʨʧʫʩ ʰʠʙʝʨʘ; 12 ð ʧʨʫʞʠʥʘ; 13, 14 ð ʛʘʡʢʘ; 15, 16 ð ʧʘʨʘ ʚʠʥʪ-ʛʘʡʢʘ; 17 ð ʙʘʢ; 18 ð ʥʘʩʦʩ; 19ï  

21 ð ʪʨʫʙʘ 
 

 
ʈʠʩʫʥʦʢ 5. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ 

ʞʠʜʢʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʣʦʢʘʣʴʥʦʤ (ʚʦ ʚʨʝʤʷ ʧʦʩʝʚʘ) ʦʧʨʳʩʢʠʚʘʥʠʠ: 1 ð ʚʘʣ 

ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ; 2 ð ʚʳʩʝʚʘʶʱʠʡ ʜʠʩʢ; 3 ð ʦʪʚʝʨʩʪʠʝ ʚʳʩʝʚʘʶʱʝʛʦ ʜʠʩʢʘ; 4 ð ʨʝʛʫʣʠʨʫʶʱʘʷ 

ʤʫʬʪʘ; 5 ð ʰʪʦʢ ʟʘʪʚʦʨ; 6 ð ʦʧʦʨʥʦʝ ʢʦʣʝʩʦ ʩʝʷʪʝʣʷ; 7 ð ʮʝʧʴ; 8 ð ʥʝʧʦʜʚʠʞʥʘʷ ʧʣʠʪʘ; 15 ð 

ʩʪʦʡʢʘ; 9 ð ʛʘʡʢʘ; 10 ð ʟʚʝʥʦ; 11 ð ʛʨʫʟ; 12 ð ʧʨʫʞʠʥʘ; 13 ð ʧʦʜʰʠʧʥʠʢ; 14 ð ʧʦʜʚʠʞʥʘʷ ʧʣʠʪʘ; 

15 ð ʩʪʦʡʢʘ; 16 ð ʟʘʪʚʦʨ; 17 ð ʢʦʨʧʫʩ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ; 18 ð ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʢʦʨʧʫʩʘ; 19 ð 
ʢʨʳʰʢʘ ʢʦʨʧʫʩʘ; 20 ð ʚʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʢʦʨʧʫʩʘ; 21 ð ʦʩʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʪʚʦʨʘ; 22 ð 

ʨʘʜʠʘʣʴʥʳʡ ʢʘʥʘʣ ʟʘʪʚʦʨʘ; 23 ð ʫʧʣʦʪʥʝʥʠʝ 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʦʧʨʳʩʢʠʚʘʪʝʣʴ (ʈʠʩʫʥʢʠ 4, 5) ʦʩʥʘʱʘʣʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ  ʜʣʷ 

ʧʦʨʮʠʦʥʥʦʛʦ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʥʝʩʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘ ʩʝʷʣʢʝ ʠ ʥʘ 

ʢʫʣʴʪʠʚʘʪʦʨʝ. ɺ ʦʙʦʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʢʦʨʦʩʪʠ. ʅʘʤʠ ʪʘʢʞʝ ʚʳʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʘ ʛʝʨʙʠʮʠʜʦʚ Q ʧʨʠ ʦʜʥʦʤ ʚʧʨʳʩʢʠʚʘʥʠʠ 
 

Q = 4ὶ‘‎σ“ τ ςὫ ὴ 0,5 /(3 ‫Ὑ 
 

ʛʜʝ ð ὶ ʨʘʜʠʫʩ ʨʘʜʠʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʧʨʦʙʢʘ, ʤ; ὴ ð ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ, ʤ ʚʦʜ. ʩʪ.; g = 

9,81m/c 2; “ σȟρτȠ  ‫  ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʙʢʠ, ʩī1; R ð ʨʘʜʠʫʩ ʧʨʦʙʢʠ, ʤ. 

 

ɺʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥ ʪʘʢʞʝ ʩʝʨʠʡʥʳʡ ʥʘʢʦʥʝʯʥʠʢ ʆʎʋ-11.220-03, 

ʦʙʨʘʟʫʶʱʠʡ ʧʣʦʩʢʦ-ʬʘʢʝʣʴʥʫʶ ʩʪʨʫʶ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʧʨʳʩʢʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʨʘʟʥʦʡ ʬʦʨʤʳ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʟʛʦʪʦʚʣʝʥʳ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʙʦʨʦʟʜʳ ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ  ʛʝʨʙʠʮʠʜ ʧʦ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʣʦʱʘʜʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ (w=const), ʯʝʤ ʧʨʠ 

ʦʧʨʳʩʢʠʚʘʥʠʠ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ (ʵʢʨʘʥʠʨʦʚʘʥʥʦʝ 

ʚʥʝʩʝʥʠʝ). ʀʩʩʣʝʜʦʚʘʥʳ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʞʠʜʢʠʭ 

ʭʠʤʠʢʘʪʦʚ ʧʨʠ ʩʧʣʦʰʥʦʤ ʠ ʣʦʢʘʣʴʥʦʤ ʩʧʦʩʦʙʘʭ ʚʥʝʩʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʝʥʳ ʙʦʣʝʝ 

20 ʘʚʪʦʨʩʢʠʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʉʉʉʈ, ʧʘʪʝʥʪʘʤʠ ʈʌ ʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ [11ï

14]. 

ɺʩʝ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʠ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ɹʇʃɸ 

ð ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʘʤʦʣʝʪʥʦʛʦ (ʩ ʥʝ-

ʧʦʜʚʠʞʥʳʤ ʢʨʳʣʦʤ) ʠʣʠ ʚʝʨʪʦʣʝʪʥʦʛʦ (ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝʩʫʱʠʤʠ ʚʠʥʪʘʤʠ) ʪʠʧʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ ɹʇʃɸ ʩ ʥʝʙʦʣʴʰʦʡ ʧʦʣʝʪʥʦʡ ʤʘʩʩʦʡ (ʜʦ 30 ʢʛ) 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʲʝʤʦʯʥʳʭ ʧʦʣʝʪʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ ʜʣʷ ʘʚʠʘʮʠʦʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʠʥʪʝʨʝʩʘʭ ʩʝʣʴʩʢʦʛʦ, ʣʝʩʥʦʛʦ ʠ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚ 

ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ [15ï18]. 

 

 

ʈʠʩʫʥʦʢ 6. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʨʘʙʦʯʝʡ ʩʤʝʩʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʧʨʠʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʞʝʣʝʟʥʦʛʦ ʧʨʫʪʠʢʘ ʠ ʪʢʘʥʠ, ʢʦʪʦʨʳʡ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʦʧʨʳʩʢʠʚʘʪʝʣʶ ʚʦ 

ʚʨʝʤʷ ʦʧʨʳʩʢʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ: 1 ð ʧʦʢʨʳʪʠʝ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʘ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʦʧʨʳʩʢʠʚʘʪʝʣʷ; 2; 3 ð ʙʦʢʦʚʦʝ ʧʦʢʨʳʪʠʝ; 4 ð ʟʘʜʥʝʝ ʧʦʢʨʳʪʠʝ; 5 ð 

ʚʝʨʭʥʝʝ ʧʦʢʨʳʪʠʝ 

 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʥʘʤʠ ʥʘ ʫʨʦʚʥʝ ʠʟʦʙʨʝʪʝʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʞʠʜʢʠʭ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ 
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ʧʦʯʚʳ (ʈʠʩʫʥʢʠ 6ï9) ʘ ʪʘʢʞʝ, ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʈʠʩʫʥʢʠ 10ï15). ʌʦʨʤʳ 

ʠ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʩʘʞʜʝʥʠʝ ʢʘʧʣʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʯʚʳ ʠ ʨʘʩʪʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʩʣʝ ʦʧʨʳʩʢʠʚʘʥʠʷ (ʈʠʩʫʥʢʠ 6, 7). 

 

  
ʈʠʩʫʥʦʢ 7. ʊʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ  ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ: 1 ð ʪʦʥʢʠʡ ʣʠʩʪ; 2 ð ʥʘʧʨʘʚʣʷʶʱʠʡ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʣʠʥʥʳʤʠ 

ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʦʩʠ ʣʠʩʪʘ; 3 ð ʦʧʦʨʘ; 4, 7 ð ʟʚʝʥʦ; 5 ð ʧʦʜʩʪʠʣʢʘ; 6 ð 

ʧʨʫʪ; 8 ð ʦʧʨʳʩʢʠʚʘʶʱʠʡ ʥʘʢʦʥʝʯʥʠʢ; 9 ð ʣʝʥʪʘ; 10 ð ʙʦʢʦʚʦʡ ʣʠʩʪ; 11 ð ʢʫʣʴʪʫʨʥʦʝ ʨʘʩʪʝʥʠʝ 

 

ʌʦʨʤ rʠ ʧʘʨʘʤʝʪʨʳ ʰʪʘʥʛʠ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʜʣʷ ʦʧʨʳʩʢʠʚʘʥʠʷ  ʣʠʩʪʴʝʚ, ʧʦʙʝʛʦʚ 

ʨʘʩʪʝʥʠʡ ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ ʦʪʜʝʣʴʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʈʠʩʫʥʦʢ 8) [18]. 

 

 
ʈʠʩʫʥʦʢ 8. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʦʚʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ ʩʪʚʦʣʦʚ ʠ ʣʠʩʪʴʝʚ  

ʩʚʝʨʭʫ ʠ (ʠʣʠ) ʩʥʠʟʫ ʨʘʩʪʝʥʠʡ: 1 ð ʨʫʢʦʷʪʢʘ; 2 ð ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʞʠʜʢʦʩʪʠ ʚʨʘʱʘʶʱʝʛʦʩʷ 

ʟʘʢʫʧʦʨʠʚʘʶʱʝʛʦ ʪʠʧʘ; 3, 4 ð ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʪʨʫʙʘ ʰʪʘʥʛʠ; 5, 6 ð ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚʜʦʣʴ ʠ ʚʦʢʨʫʛ ʦʩʠ ʥʘʢʦʥʝʯʥʠʢʘ ʦʧʨʳʩʢʠʚʘʪʝʣʴ ʩʥʘʙʞʝʥʥʘʷ ʚʠʥʪʦʚʦʡ 

ʧʘʨʦʡ; 7, 8 ð ʦʧʨʳʩʢʠʚʘʶʱʠʡ ʥʘʢʦʥʝʯʥʠʢ; 9 ð ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʩʝʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʚʜʦʣʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʨʫʙʳ ʰʪʘʥʛʠ; 10ï12 ð ʰʣʘʥʛ Ŭ, ɓ, Ὕ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʛʦʣ ʦʧʨʳʩʢʠʚʘʥʠʷ, ʫʛʣʳ 

ʧʦʚʦʨʦʪʘ ʥʘʢʦʥʝʯʥʠʢʘ ʚʦ ʬʨʦʥʪʘʣʴʥʳʡ ʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ 

 

ʌʦʨʤʳ, ʧʘʨʘʤʝʪʨʳ ʠ ʵʣʝʤʝʥʪʳ ʬʠʪʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ 

ʩʦʨʥʷʢʦʚ, ʠʤʝʶʱʠʭ ʚʳʩʦʪʫ ʙʦʣʴʰʫʶ ʯʝʤ ʚʳʩʦʪʘ ʦʪ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʩʪʝʥʠʷ (ʈʠʩʫʥʦʢ 9). ɺ 

ʙʦʨʴʙʝ ʩ ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʠ ʢʣʝʱʘʤʠ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʜʚʝ ʛʨʫʧʧʳ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ð ʛʘʟʦʦʙʨʘʟʥʳʝ ʠ ʞʠʜʢʠʝ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ 
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ʤʝʪʦʜʘ ʦʪʥʦʩʠʪʩʷ ʠ ʪʦ, ʯʪʦ ʧʦʩʣʝ ʜʝʛʘʟʘʮʠʠ (ʫʜʘʣʝʥʠʷ ʛʘʟʘ) ʟʝʨʥʦ ʠʣʠ ʧʦʤʝʱʝʥʠʝ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ ʟʘʱʠʱʝʥʥʳʤʠ ʦʪ ʧʦʚʪʦʨʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʚʨʝʜʠʪʝʣʷʤʠ [19, 20]. 

ʇʨʦʪʨʘʚʣʠʚʘʥʠʝ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʝʤʦʚ ʚ ʪʝʭʥʦʣʦʛʠʷʭ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʝʤʷʥ, ʦʥʦ ʠʤʝʝʪ ʤʥʦʛʦʢʨʘʪʥʫʶ ʦʢʫʧʘʝʤʦʩʪʴ ʠ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [21ï24]. 

 

 

 
ʘ ʙ 

ʈʠʩʫʥʦʢ 9. ʅʦʚʦʝ ʬʠʪʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ): ʘ) ʦʙʱʠʡ ʚʠʜ; ʙ) ʧʦʣʦʞʝʥʠʝ 

ʚʩʪʨʝʯʠ ʬʠʪʠʣʷ ʩ ʩʦʨʥʷʢʦʤ: 1 ð ʩʪʦʡʢʘ; 2 ð ʙʘʢ ʛʝʨʙʠʮʠʜʘ; 3 ð ʬʠʪʠʣʴ; 4 ð ʧʨʫʞʠʥʘ; 5 ð ʰʘʨʥʠʨ; 

6 ð ʢʫʣʴʪʫʨʥʦʝ ʨʘʩʪʝʥʠʝ; 7 ð ʩʦʨʥʷʢ; 8 ð ʬʠʣʴʪʨ; 9 ð ʧʨʫʪ 

 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʧʨʦʪʨʘʚʠʪʝʣʷʤʠ ʠʣʠ ʠʭ ʩʤʝʩʷʤʠ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʝʤʦʤ. ɼʣʷ ʝʝ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʩʪʘʚʣʷʶʪ ʧʨʦʪʨʘʚʣʠʚʘʪʝʣʠ ʩʝʤʷʥ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 20 ʪ/ʯ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʤʘʰʠʥ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ð ʚʥʘʯʘʣʝ ʚ ʙʘʢʝ ʚʤʝʩʪʠʤʦʩʪʴʶ ʜʦ 300 ʣ ʛʦʪʦʚʷʪ ʨʘʙʦʯʫʶ ʞʠʜʢʦʩʪʴ 

(ʈɾ) ʚʦʜʘ + ʧʨʦʪʨʘʚʠʪʝʣʴ, ʟʘʪʝʤ ʥʘʩʦʩʦʤ ʝʝ ʧʝʨʝʢʘʯʠʚʘʶʪ ʚ ʢʘʤʝʨʫ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʩʝʤʷʥ. 

ʇʨʦʪʨʘʚʣʝʥʥʳʝ ʩʝʤʝʥʘ ʚʳʛʨʫʟʥʳʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʧʦʜʘʶʪ ʚ ʘʚʪʦʟʘʧʨʘʚʱʠʢ ʩʝʷʣʦʢ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʢ ʩʝʷʣʦʯʥʳʤ ʘʛʨʝʛʘʪʘʤ ʚ ʧʦʣʝ ʠʣʠ ʞʝ ʥʘ ʧʣʦʱʘʜʢʫ ʟʘʢʨʳʪʦʛʦ ʟʝʨʥʦʪʦʢʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʌ ʧʦʣʫʯʠʣʠ ʧʨʦʪʨʘʚʣʠʚʘʪʝʣʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ (ʇʉ-

10ɸʄ, ʇʉ-22, ʇʉ-20ʂ-4) ʠ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ð ʇʉʂ-15 (ɹʝʣʘʨʫʩʴ) ʠ ʇʂ-2002 

çʉʫʧʝʨè (ʋʢʨʘʠʥʘ). ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʤʘʪʝʨʠʘʣʦ- ʠ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʙʘʢʝ ʚʤʝʩʪʠʤʦʩʪʴʶ 200ï300 ʣ, ʘ 

ʦʪʩʫʪʩʪʚʠʝ ʚ ʙʘʢʝ ʧʨʦʪʨʘʚʣʠʚʘʪʝʣʷ ʇʉ-20ʂ-4 (ʆɸʆ çɸʛʨʦʭʠʤʤʘʰè, ʛ. ʉʪʘʚʨʦʧʦʣʴ) 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʝʰʘʣʢʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʨʦʰʢʦʚʠʜʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ [25]. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ɺɺʉ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʩʲʝʤʦʯʥʳʝ ʧʦʣʝʪʳ ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ (ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʧʦʣʝʡ, ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ NDVI), 

ʦʙʨʘʙʦʪʢʠ ʟʝʤʝʣʴ ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʘʛʨʦʭʠʤʠʢʘʪʘʤʠ [26]. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʲʷʚʣʷʶʪ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ ʩʝʤʷʥ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʝʚʘ, ʧʦʩʢʦʣʴʢʫ 

ʤʠʥʠʤʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʠ ʚʳʞʠʚʘʥʠʶ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ 

ʧʦʯʚʳ ʠ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʬʠʪʦ ʧʘʪʦʛʝʥʦʚ ʠ ʬʠʪʦʬʘʛʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʶʱʠʭ 

ʧʨʦʭʦʞʜʝʥʠʝ ʨʘʩʪʝʥʠʷʤʠ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʛʦ ʧʝʨʠʦʜʘ ʦʪ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʜʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʳʭ  ʚʩʭʦʜʦʚ (ʈʠʩʫʥʢʠ 10ï15) [27, 28]. 

  

 
ʈʠʩʫʥʦʢ 10. ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ): 1 ð ʣʝʥʪʘ ʪʨʘʥʩʧʦʨʪʝʨʘ; 2 ð ʙʘʨʘʙʘʥ ʪʨʘʥʩʧʦʨʪʝʨʘ; 3 ð 

ʩʦʩʢʘʙʣʠʚʘʪʝʣʴ; 4, 10 ð ʩʝʤʝʥʘ; 5 ð ʧʨʠʞʠʤʘʶʱʝʝ ʟʚʝʥʦ; 6 ð ʦʧʦʨʘ; 7, 9 ð ʧʦʨʦʣʦʥ; 8 ð ʧʦʩʫʜʘ 

 

 
ʈʠʩʫʥʦʢ 11. ʊʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ: 

1 ð ʣʝʥʪʘ ʪʨʘʥʩʧʦʨʪʝʨʘ; 2 ð ʙʘʨʘʙʘʥ ʪʨʘʥʩʧʦʨʪʝʨʘ; 3 ð ʥʘʧʨʘʚʣʷʶʱʠʡ; 4 ð ʙʘʢ; 5 ð 

ʧʨʦʪʨʘʚʣʠʚʘʶʱʠʡ ʙʘʨʘʙʘʥ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʦʢʨʳʪʳʡ ʧʦʨʦʣʦʥʦʤ; 6 ð ʚʘʣ ʧʨʦʪʨʘʚʣʠʚʘʶʱʝʛʦ 

ʙʘʨʘʙʘʥʘ; 7 ð ʧʦʨʦʣʦʥʦʚʘʷ ʣʝʥʪʘ; 8 ð ʧʦʩʫʜʘ; 9 ð ʟʚʝʥʦ; 10 ð ʩʪʦʡʢʘ; 11 ð ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 

12 ð ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ; 13 ð ʙʦʣʪ 
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ʈʠʩʫʥʦʢ 12. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʧʦʜʘʯʠ ʦʧʫʝhʥʥʳʭ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʟʦʥʫ 

ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ: 1 ð ʣʝʥʪʘ ʪʨʘʥʩʧʦʨʪʝʨʘ; 2 ð ʜʠʩʢ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʢʨʳʪʳʡ ʧʦʨʦʣʦʥʦʤ 

 

ʆʧʨʝʜʝʣʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ ʤʘʢʝʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʨʘʟʥʳʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪ. ʇʦʣʫʯʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʳ ʠ ʧʘʨʘʤʝʪʨʳ ʙʦʨʦʟʜʳ ʜʣʷ ʚʥʝʩʝʥʠʷ ʛʝʨʙ ʧʦ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʜʢʠʭ ʭʠʤʠʢʘʪʦʚ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʜʘʯʝ. 

 

 
 

ʈʠʩʫʥʦʢ 13. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ñAZETBMIò ʜʣʷ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʦʧʫʝhʥʥʳʭ 

ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ: 1 ð ʣʝʥʪʘ ʪʨʘʥʩʧʦʨʪʝʨʘ; 2 ð ʙʘʨʘʙʘʥʘ ʪʨʘʥʩʧʦʨʪʝʨʘ; 3 ð ʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ; 

4 ð ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 5 ð ʧʦʨʦʣʦʥ ʧʨʦʪʨʘʚʣʠʚʘʪʝʣʴ; 6, 18 ð ʧʦʩʫʜʘ; 7 ð ʣʦʧʘʪʦʯʢʘ; 8, 17 ð 

ʧʦʨʦʣʦʥ; 9 ð ʦʙʦʨʦʪʥʳʡ ʙʘʨʘʙʘʥ ʪʨʘʥʩʧʦʨʪʝʨʘ; 10, 11 ð ʙʫʥʢʝʨ; 12, 13 ð ʜʦʟʘʪʦʨ; 14, 15 ð ʮʝʧʥʘʷ 

ʧʝʨʝʜʘʯʘ; 16 ð ʨʘʩʧʣʶʱʠʚʘʪʝʣʴ; 19  ð ʧʨʦʪʨʘʚʣʝʥʥʳʝ ʩʝʤʝʥʘ; 20 ð ʞʝʩʪ;ɹ 21 ð ʤʝʰʦʢ; 22 ð 

ʦʩʥʦʚʘʥʠʝ; 23 ð ʩʪʦʡʢʘ; 24 ð ʪʨʫʙʘ 
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ʈʠʩʫʥʦʢ 14. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʣʷ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʦʧʫʝhʥʥʳʭ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʤʝʣʴʥʠʯʥʦʛʦ ʪʠʧʘ: 1 ð ʩʝʤʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ; 2 ð 

ʧʦʨʦʣʦʥ ʟʘʩʪʝʣʝʥʥʳʡ ʚ ʧʦʩʫʜʫ ʬʫʥʛʠʮʠʜʘ; 3 ð ʧʦʩʫʜʘ ʬʫʥʛʠʮʠʜʘ; 4 ð ʣɻʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 5, 11 ð 

ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ; 6, 10, 12 ð ʚʘʣ; 7 ð ʬʨʠʢʮʠʦʥʥʳʡ ʜʠʩʢ; 8 ð ʜʠʩʢ ʨʝʟʠʥʦʚʳʡ ʩ ʧʦʢʨʳʪʠʝʤ 

ʧʨʠʜʘʶʱʠʡ ʩʝʤʝʥʘʤ ʮʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ; 9 ð ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʜʩʪʠʣʢʠ; 13 ð ʙʫʥʢʝʨ ʩʝʤʷʥ; 14 ð 

ʩʝʤʝʥʘ; 15 ð ʧʨʦʪʨʘʚʣʝʥʥʳʝ ʩʝʤʝʥʘ; 16 ð ʙʫʥʢʝʨ ʬʫʥʛʠʮʠʜʘ; 17 ð ʥʘʩʦʩ; 18 ð ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʷ 

ʟʘʪʚʦʨʘ; 19 ð ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʪʚʦʨʘ; 20 ð ʟʘʪʚʦʨ; 21 ð ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʞʠʜʢʦʩʪʠ; 22, 23 ð 

ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʢʦʨʧʫʩʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ; 24 ð ʰʪʦʢ; 25, 26 ð ʟʚʝʥʦ; 27 ð ʧʘʨʘ ʚʠʥʪ-ʛʘʡʢʘ; 28 

ð ʦʧʦʨʘ 

 

 
ʈʠʩʫʥʦʢ 15. ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʩʝʤʷʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʝʚʘ: 1 ð ʙʫʥʢʝʨ; 2 ð ʩʝʤʝʥʘ; 3 ð ʪʨʫʙʘ; 4 ð ʨʝʟʠʥʦʚʦʝ ʧʦʢʨʳʪʠʝ; 5 ð ʜʠʩʢ; 6 ð ʧʦʨʦʣʦʥ; 7 ð 

ʧʨʦʪʨʘʚʣʝʥʥʳʝ ʩʝʤʝʥʘ; 8 ð ʧʦʩʫʜʘ ʜʣʷ ʧʨʝʧʘʨʘʪʘ; 9 ð ʙʘʢ ʞʠʜʢʦʡ ʩʤʝʩʠ 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʨʮʠʦʥʥʦ-ʛʥʝʟʜʦʚʦʤ ʠ ʥʝʧʨʝʨʳʚʥʦ-ʧʦʣʦʩʦʚʦʤ 

ʚʥʝʩʝʥʠʠ ʞʠʜʢʠʭ ʭʠʤʠʢʘʪʦʚ ʧʨʦʚʝʜʝʥʳ ʩ ʥʦʨʤʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 75 ʣ/ʛʘ ʠ 250 ʣ/ʛʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ: 

- ʧʨʠ ʧʦʨʮʠʦʥʥʦʤ ʠ ʥʝʧʨʝʨʳʚʥʦʤ ʩʧʦʩʦʙʘʭ ʧʦʜʘʯʠ ʞʠʜʢʦʛʦ ʭʠʤʠʢʘʪʘ ʧʦ ʰʠʨʠʥʝ 

ʟʘʭʚʘʪʘ ʠ ʧʦ ʜʣʠʥʝ ʛʦʥʘ ʩʘʤʳʡ ʥʘʠʣʫʯʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð 9,1% ʠ 

14,1%, 9,7% ʠ 7,2%; 

- ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʳʩʢʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦ ʷʨʫʩʘʤ II ... III) ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ 

ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 14 ... 19% ʠ 31 ... 35%: 

- ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʧʫʱʝʥʥʳʭ ʩʝʤʷʥ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ð 97%, ʩ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʧʦʚʨʝʞʜʝʥʠʡ. 
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THE SIGNIFICANCE OF IXODID TICKS RESEARCH  

IN THE EPIZOOTOLOGY OF BLOOD PARASITIC DISEASES 

 

ÉMehraliyeva U., Veterinary Research Institute,  

Baku, Azerbaijan, farida_asadova@rambler.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʫʪʦʯʥʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʟʢʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʦʨʛʘʥʦʚ ʠ ʷʠʮ 

ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: Piroplasma bigeminum, Babesia (Francaiella) colchica, 

Theileria annulata ʠ Anaplasma marginale. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʷʠʯʥʠʢʦʚ, 

ʢʠʰʝʯʥʠʢʦʚ ʠ ʤʘʣʴʧʠʛʠʚʳʭ ʩʦʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʷʠʮ ʢʣʝʱʝʡ Hyalomma anatolicum, H. plumbeum, 

Boophilus calcaratus, Ixodes ricinus ʠ Rhipicephalus sanguineus, ʩʦʙʨʘʥʥʳʭ ʩ ʙʦʣʴʥʳʭ ʠ 

ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʤʠʤʦ ʚʳʷʚʣʝʥʥʳʭ ʚ ʢʨʦʚʠ ʧʘʨʘʟʠʪʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʙʥʘʨʫʞʝʥʳ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʧʘʨʘʟʠʪʦʚ. ʊʘʢ, ʚ ʢʣʝʱʘʭ Ixodes ricinus ʚʳʷʚʣʝʥʳ ʚʦʟʙʫʜʠʪʝʣʠ 

ʙʘʙʝʟʠʦʟʘ Babesia caucasica, ʫ Hyalomma anatolicum ð Theileria mutans; ʚ ʢʣʝʱʘʭ 

Rhipicephalus sanguineus ð ʚʦʟʙʫʜʠʪʝʣʴ ʧʠʨʦʧʣʘʟʤʦʟʘ ʩʦʙʘʢ Piroplasma canis. ɹʦʣʴʰʦʡ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʷʚʣʝʥʠʝ ʧʘʨʘʟʠʪʘ ʚ ʷʡʮʘʭ ʠ ʦʨʛʘʥʘʭ ʢʣʝʱʘ 

Boophilus calcaratus. ɼʘʥʥʳʡ ʚʠʜ ʧʘʨʘʟʠʪʘ ʥʝ ʦʧʠʩʘʥ ʚ ʤʠʨʦʚʦʤ ʢʘʪʘʣʦʛʝ ʧʠʨʦʧʣʘʟʤʠʜ ʠ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʠʨʦʧʣʘʟʤ ʠ 

ʙʘʙʝʟʠʡ, ʧʝʨʝʥʦʩʯʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ Boophilus calcaratus. ʕʪʦʪ ʧʘʨʘʟʠʪ ʚ ʩʪʘʪʴʝ 

ʦʙʦʟʥʘʯʝʥ ʥʘʤʠ ʢʘʢ Babesia sp.  

 

Abstract. The article clarifies the species composition of pathogens of blood parasitic diseases 

in cattle in various regions of Azerbaijan. As a result of studies of peripheral blood smears of cattle, 

organs and eggs of ixodid ticks, we have established the spread of four types of pathogens of blood 

parasitic diseases: Piroplasma bigeminum, Babesia (Francaiella) colchica, Theileria annulata and 

Anaplasma marginale. Microscopic examination of the salivary glands, ovaries, intestines and 

malpighian vessels, as well as the eggs of the Hyalomma anatolicum, H. plumbeum, Boophilus 

calcaratus, Ixodes ricinus and Rhipicephalus sanguineus ticks collected from sick and clinically 

healthy animals, in addition to the parasites detected in the blood, additionally revealed other types 

of parasites. Thus, Babesia caucasica was found in Ixodes ricinus ticks, Theileria mutans in 

Hyalomma anatolicum; in ticks Rhipicephalus sanguineus ð the causative agent of piroplasmosis 

in dogs Piroplasma canis. Of great practical and scientific interest is the identification of 

the parasite in the eggs and organs of the tick Boophilus calcaratus. This species of parasite is not 

described in the world catalog of piroplasmids and differs sharply from piroplasmas and babesias, 
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which are carried by Boophilus calcaratus, in terms of morphological features and intensity of 

invasion. We designated this parasite in the article as Babesia sp. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʨʦʧʣʘʟʤʠʜʳ, ʠʢʩʦʜʦʚʳʝ ʢʣʝʱʠ, ʚʠʜ,r ʤʘʟʢʠ ʢʨʦʚʠ, ʧʘʨʘʟʠʪ.r  

 

Keywords: piroplasmids, ixodid ticks, species, blood smears, parasites. 

 

ʂʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʨʘʟʚʠʪʠʶ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʝ ʝʛʦ ʧʨʦʜʫʢʮʠʝʡ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʨʝʩʧʫʙʣʠʢʫ ʝʞʝʛʦʜʥʦ ʠʟ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ʩʦʩʝʜʥʠʭ 

ʛʦʩʫʜʘʨʩʪʚ ʟʘʚʦʟʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʝʤʝʥʥʦʛʦ ʩʢʦʪʘ. ʆʜʥʘʢʦ, 

ʥʘʨʷʜʫ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʪʦʨʦʥʳ ʟʘʚʦʟʘ ʧʣʝʤʝʥʥʦʛʦ ʩʢʦʪʘ ʚ ʨʝʩʧʫʙʣʠʢʫ, ʚʳʷʚʣʷʝʪʩʷ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ. ʊʘʢ, ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʨʝʩʧʫʙʣʠʢʫ ʟʘʚʦʟʥʦʡ ʩʢʦʪ ʥʝ ʠʩʩʣʝʜʫʝʪʩʷ ʥʘ 

ʧʘʨʘʟʠʪʦʥʦʩʠʪʝʣʴʩʪʚʦ, ʠ ʪʝʤ ʩʘʤʳʤ ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʥʦʩʘ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ, ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʥʘ ʥʘʰʝʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʙʦʨʠʛʝʥʥʳʡ ʩʢʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚ ʢ ʤʝʩʪʥʳʤ 

ʚʦʟʙʫʜʠʪʝʣʷʤ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚ ʣʝʛʢʦʡ ʬʦʨʤʝ ʧʝʨʝʥʦʩʷʪ ʠʥʚʘʟʠʶ. ʆʜʥʘʢʦ, ʜʘʥʥʳʝ 

ʚʦʟʙʫʜʠʪʝʣʠ, ʧʘʩʩʠʨʫʷ ʚ ʦʨʛʘʥʠʟʤʝ ʟʘʚʦʟʥʦʛʦ ʩʢʦʪʘ, ʫʩʠʣʠʚʘʶʪ ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʝʩʪʥʳʡ ʩʢʦʪ ʧʝʨʝʙʦʣʝʚʘʝʪ ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, 

ʧʝʨʝʭʦʜ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʧʦ 

ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 25ï30 

ʣʝʪ ʩʪʘʣʦ ʧʦʚʦʜʦʤ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʠʨʦʧʣʘʟʤʠʜʦʚ ʞʠʚʦʪʥʳʭ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʠ ʧʝʨʝʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ ʧʦ ʨʷʜʫ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʫʜʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʨʝʛʠʦʥʘ [3, 12]. 

ʀʟ ʥʘʰʝʡ ʧʨʘʢʪʠʢʠ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʪʴ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ 

ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ, ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʷʚʥʦʝ 

ʢʣʠʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʞʠʚʦʪʥʳʭ, ʥʦ ʪʘʢʠʝ ʧʘʨʘʟʠʪʳ ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʦʨʛʘʥʠʟʤʝ ʢʣʝʱʘ-

ʧʝʨʝʥʦʩʯʠʢʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʥʘʤ, ʢ ʪʘʢʠʤ ʚʦʟʙʫʜʠʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ Eperythrozoon wenyoni ʠ 

Piroplasma beliceri. ɼʘʥʥʳʝ ʚʦʟʙʫʜʠʪʝʣʠ ʚʳʷʚʣʝʥʳ ʚ ʢʨʦʚʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʣʝʥʵʢʪʦʤʠʨʦʚʘʥʠʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʟʥʘʯʝʥʠʷ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʚ 

ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʢʨʦʚʦʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʠʭ ʧʝʨʝʥʦʩʯʠʢʦʚ (ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ) ʧʨʦʚʝʜʝʥʳ ʚ 

183 ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 17 ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ. 

ʅʘʤʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʳ ʤʘʟʢʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʦʪ 470 ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦʤʠʤʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʞʠʚʦʪʥʳʭ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʘ ʢʩʝʥʦʜʠʘʛʥʦʩʪʠʢʘ (ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʣʝʱʝʡ ʥʘ 

ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ) ʙʦʣʝʝ 1300 ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʝʱʝʡ ʨʦʜʦʚ Boophilus, Hyalomma, Ixodes ʠ 

Haemaphysalis, ʩʦʙʨʘʥʥʳʭ, ʢʘʢ ʩ ʙʦʣʴʥʳʭ, ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. 
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟ ʷʠʮ ʠ ʦʨʛʘʥʦʚ ʫʢʘʟʘʥʥʳʭ ʢʣʝʱʝʡ (ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʢʠʰʝʯʥʠʢʦʚ, 

ʷʠʯʥʠʢʦʚ, ʤʘʣʴʧʠʛʠʝʚʳʭ ʩʦʩʫʜʦʚ ʧʨʠʛʦʪʦʚʣʝʥʳ ʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʳ 1726 ʤʘʟʢʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʜʝʥʳ 843 ʠʟʤʝʨʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʢʣʝʱʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʨʝʧʘʨʘʪʘʭ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʧʫʪʝʤ ʠʭ 

ʨʘʟʜʘʚʣʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʟ ʥʠʤʬ ʠ ʠʤʘʛʦ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʢʠʰʝʯʥʠʢʦʚ, 

ʷʠʯʥʠʢʦʚ ʠ ʤʘʣʴʧʠʛʠʝʚʳʭ ʩʦʩʫʜʦʚ ʢʣʝʱʝʡ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʘ ʧʘʨʘʟʠʪʦʚ ʦʩʥʦʚʘʥʦ ʥʘ 

ʤʦʨʬʦʣʦʛʠʠ ʧʘʨʘʟʠʪʘ (ʬʦʨʤʘ, ʨʘʟʤʝʨ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʷʜʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ ʚ ʰʠʟʦʥʪʘʭ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʨʘʟʠʪʦʚ ʚ ʢʘʞʜʦʤ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʠ ʪ. ʜ.). 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʧʘʨʘʟʠʪʳ ʚ ʷʡʮʘʭ ʠ ʦʨʛʘʥʘʭ ʢʣʝʱʝʡ ʙʳʣʠ ʟʘʨʠʩʦʚʘʥʳ ʚ ʨʘʙʦʯʠʡ ʞʫʨʥʘʣ 

ʠ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʬʦʨʤ ʠ ʚʠʜʦʚ. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟʠʨʫʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʠ ʠʭ 

ʧʝʨʝʥʦʩʯʠʢʦʚ ð ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʝ ʙʦʣʝʟʥʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʧʝʨʝʥʦʩʯʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. 

ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

30ï40 ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ [6, 7]. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʰʝʩʪʴ 

ʚʠʜʦʚ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ: Theileria annulata, Theileria mutans, 

Piroplasma bigeminum, Babesia (Francaiella) colchica, Babesia (F.) caucasica ʠ Anaplasma 

marginale [10]. ʇʝʨʝʥʦʩʯʠʢʘʤʠ ʫʢʘʟʘʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʠʢʩʦʜʦʚʳʝ ʢʣʝʱʠ ʧʷʪʠ 

ʨʦʜʦʚ ʠ ʜʝʚʷʪʠ ʚʠʜʦʚ. ʇʨʠ ʵʪʦʤ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʚʠʜʳ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʠʤʝʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ [5, 13]. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʦʭʚʘʪʳʚʘʶʱʝʤ ʧʝʨʠʦʜ 1960ï1985 ʛʛ. [2] ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ 

çʇʨʦʪʦʟʦʦʣʦʛʠʷè ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʝʡʣʝʨʠʦʟʘ: Th. annulata, B. (F.) colchica, P. bigeminum ʠ 

A. marginale. ʈʘʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ 1930ï1940 ʛʛ. ʚʠʜʳ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ, ʢʘʢ Th. mutans ʠ 

B. (F.) caucasica ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʦʧʨʝʜʝʣʷʣʩ ̫ʪʦʣʴʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ [6, 7]. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʪʦʣʴʢʦ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʚ 

ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʠʨʦʧʣʘʟʤʠʜ, ʪʘʢ ʢʘʢ ʠʭ ʧʝʨʝʥʦʩʯʠʢʠ-ʠʢʩʦʜʦʚʳʝ ʢʣʝʱʠ, ʚ 

ʦʩʥʦʚʥʦʤ, ʷʚʣʷʶʪʩʷ ʨʝʟʝʨʚʝʥʪʘʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʦʤʫ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʠʤʝʨʦʤ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʜʣʷ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʠʜʘ ʚʦʟʙʫʜʠʪʝʣʷ 

ʧʠʨʦʧʣʘʟʤʦʟʘ Piroplasma beliceri, ʚʳʷʚʣʝʥʥʦʛʦ ʚ ʢʣʝʱʘʭ Hyalomma anatolicum [1]. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʧʠʨʦʧʣʘʟʤʦʟʘ ð P. beliceri ʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʂ. ɼ. ʄʠʨʟʘʙʝʢʦʚʳʤ [9]. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʢʘʢ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʚ ʦʨʛʘʥʠʟʤʝ 

ʧʝʨʝʥʦʩʯʠʢʘ-ʢʣʝʱʘ, ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ ʩʫʜʠʪʴ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʢʦʣʭʦʟʳ ʠ ʩʦʚʭʦʟʳ) ʢ 

ʯʘʩʪʥʳʤ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ, ʚʳʷʚʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʠʨʦʧʣʘʟʤʠʜʦʟʘʤʠ ʞʠʚʦʪʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ. 
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ɺ ʧʝʨʠʦʜ 2011ï2018 ʛʛ. ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʝʰʝʥʠʠ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ 

ʙʦʣʴʥʳʭ ʠ ʧʝʨʝʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ, ʩʦʙʨʘʥʥʳʭ ʢʘʢ ʩ 

ʙʦʣʴʥʳʭ, ʪʘʢ ʠ ʩʦ ʟʜʦʨʦʚʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʪʝʡʣʝʨʠʦʟ. ɺʦʟʙʫʜʠʪʝʣʝʤ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʦʜʠʥ ʚʠʜ ð Theileria 

annulata. ɺʪʦʨʦʡ ʚʠʜ ʚʦʟʙʫʜʠʪʝʣʷ ʪʝʡʣʝʨʠʦʟʘ (Th. mutans) ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 

ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩ 50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. 

ʇʦʤʠʤʦ Th. annulata ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦʟʙʫʜʠʪʝʣʠ ʧʠʨʦʧʣʘʟʤʦʟʘ ð P. bigeminum ʠ ʙʘʙʝʟʠʦʟʘ ð ɺ. colchica. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʘʥʘʧʣʘʟʤʦʟʘ ð A. marginale, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʚʠʜʘʤʠ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʤʠ ʭʦʟʷʡʩʪʚʘʤʠ 

ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ. ʀʥʫʶ ʢʘʨʪʠʥʫ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʥʦʩʯʠʢʦʚ-ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪ,ɹ ʯʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʥʘ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʩʦ ʜʥʷ ʦʩʥʦʚʘʥʠʷ (1930 ʛ.) ɺʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʆʜʥʘʢʦ, ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʣʝʱʝʡ, ʢʘʢ 

ʨʝʟʝʨʚʝʥʪʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʧʨʠʜʘʚʘʣʦʩʴ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʨʛʘʥʦʚ (ʷʠʯʥʠʢʦʚ ʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ) ʢʣʝʱʝʡ Ixodes ricinus, 

ʩʦʙʨʘʥʥʳʭ ʚ ʶʞʥʦʤ ʨʝʛʠʦʥʝ ʩ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʙʘʙʝʟʠʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ-

Babesia (Francaiella) caucasica. ʀʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʦʨʛʘʥʦʚ ʢʣʝʱʝʡ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʠ 

ʩʦʩʪʘʚʣʷʣʘ ʚ ʧʦʨʷʜʢʝ ʦʪ 3ï5 ʜʦ 12ï16 ʧʘʨʘʟʠʪʦʚ ʥʘ 100 ʧʦʣʝʡ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ [8]. 

ʀʟ ʦʪʯʝʪʘ ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ ʟʘ 1940 ʛ. ʟʘʙʦʣʝʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʘʥʥʳʤ 

ʚʠʜʦʤ ʢʨʦʚʝʧʘʨʘʟʠʪʘ ʙʳʣ ʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʷʪʠ ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ. ʉ 

50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʟʘʙʦʣʝʚʘʥʠʝ ʞʠʚʦʪʥʳʭ, ʚʳʟʳʚʘʝʤʦʝ ʚʦʟʙʫʜʠʪʝʣʝʤ ʙʘʙʝʟʠʦʟʘ (B. caucasica) ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʥ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʨʛʘʥʦʚ ʢʣʝʱʝʡ Hyalomma anatolicum 

(ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʷʠʯʥʠʢʘ, ʢʠʰʝʯʥʠʢʘ ʠ ʪ. ʜ.), ʩʦʙʨʘʥʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ 

ʙʳʣ ʚʳʷʚʣʝʥ ʜʨʫʛʦʡ ʚʠʜ ʚʦʟʙʫʜʠʪʝʣʷ ʪʝʡʣʝʨʠʦʟʘ ð Theileria mutans. ɼʘʥʥʳʡ ʚʠʜ 

ʚʦʟʙʫʜʠʪʝʣʷ ʪʝʡʣʝʨʠʦʟʘ ʚ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ 

ʨʝʩʧʫʙʣʠʢʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥ. ʀʟ ʦʪʯʝʪʘ ʣʘʙʦʨʘʪʦʨʠʠ çʇʨʦʪʦʟʦʦʣʦʛʠʷè ɺʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʘ 1940 ʛ. ʚʦʟʙʫʜʠʪʝʣʴ ʪʝʡʣʝʨʠʦʟʘ ð Th. mutans ʙʳʣ ʚʳʷʚʣʝʥ ʫ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʜʚʘʜʮʘʪʠ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ ʧʦʤʠʤʦ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʜʚʫʭ ʚʠʜʦʚ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ 

(Babesia caucasica ʠ Theileria mutans), ʚʳʷʚʣʝʥʥʳʭ ʚ ʢʣʝʱʘʭ-ʧʝʨʝʥʦʩʯʠʢʘʭ, ʚ ʷʡʮʘʭ ʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ (ʩʣʶʥʥʳʝ ʞʝʣʝʟʘ, ʢʠʰʝʯʥʠʢ, ʷʠʯʥʠʢ ʠ ʤʘʣʴʧʠʛʠʝʚʳʝ ʩʦʩʫʜʳ) ʢʣʝʱʘ 

Boophilus calcaratus, ʩʦʙʨʘʥʥʳʝ ʩ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʚʳʷʚʣʝʥ ʧʘʨʘʟʠʪ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ (ʦʙʦʟʥʘʯʝʥ ʥʘʤʠ ʢʘʢ Babesia sp.). ɼʘʥʥʳʡ ʧʘʨʘʟʠʪ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ Piroplasma 

bigeminum ʠ Francaiella colchica, ʧʝʨʝʥʦʩʯʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʣʝʱ Boophilus calcaratus. 

ɼʘʥʥʳʡ ʦʙʲʝʢʪ ʚ ʧʨʝʧʘʨʘʪʘʭ ʠʟ ʷʠʮ ʠ ʦʨʛʘʥʦʚ ʢʣʝʱʘ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʤʥʦʛʦʢʨʘʪʥʦ 
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ʧʨʝʚʦʩʭʦʜʠʪ ʠʟʚʝʩʪʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʠʨʦʧʣʘʟʤʦʟʘ (P. bigeminum) ʠ ʬʨʘʥʩʘʠʝʣʣʦʟʘ 

(B. colchica).  

ʇʦʤʠʤʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʘʨʘʟʠʪ ʦʪʣʠʯʘʝʪʩʷ ʦʪ P. bigeminum ʠ 

F. colchica ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ (ʬʦʨʤʘ, ʨʘʟʤʝʨ, ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʪ. ʜ.) (ʈʠʩʫʥʦʢ, 

ʊʘʙʣʠʮʘ 1). 

 

 

 

 

B. (F.) colchica Babesia sp. P. bigeminum 
 

ʈʠʩʫʥʦʢ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ F. colchica, Babesia sp., P. bigeminum ʚ 

ʦʨʛʘʥʘʭ ʠ ʷʡʮʘʭ ʢʣʝʱʘ  

 

ʊʘʙʣʠʮʘ 1  

ʌʆʈʄɸ ʀ ʈɸɿʄɽʈʓ ʀ ʂʈʆɺɽʇɸʈɸɿʀʊʆɺ 

 

ʌʦʨʤʳ ʧʘʨʘʟʠʪʦʚ F. colchica (ʤʢʤ) P. bigeminum (ʤʢʤ) Babesia sp. (ʤʢʤ) 

ɻʨʫʰʝʚʠʜʥʳʡ 2,8ï3,9Ĭ1,4ï1,9 3,7ï5,6Ĭ2,1ï2,7  

ʆʚʘʣʴʥʳʡ 2,4ï2,6Ĭ1,8ï2,0 3,6ï4,0Ĭ2,3ï2,4 4,2ï5,7Ĭ2,3ï3,8 

ʉʠʛʘʨʦʚʠʜʥʳʡ 3,2ï3,6Ĭ1,7ï1,8 3,6ï4,2Ĭ1,9ï2,0  

ʇʘʣʦʯʢʦʚʠʜʥʳʡ 2,1ï2,3Ĭ0,9ï1,1  3,4ï5,5Ĭ1,2ï1,7 

ɺ ʬʦʨʤʝ ʚʦʩʴʤʝʨʢʠ   3,6ï4,9Ĭ1,8ï2,5 

ɸʤʝʙʦʚʠʜʥʳʡ 5,2ï5,3  3,6ï4,2Ĭ1,7ï2,7 

ɹʘʥʘʥʦʚʠʜʥʳʡ   4,2ï5,6Ĭ1,9ï2,9 

ʉʝʨʧʦʚʠʜʥʳʡ   2,8ï4,2Ĭ1,ï2,4 

 

ʆʙʥʘʨʫʞʝʥʠʝ Babesia sp. ʚ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʘʭ-ʧʝʨʝʥʦʩʯʠʢʘʭ ʠ ʦʪʩʫʪʩʪʚʠʝ ʝʛʦ ʚ ʢʨʦʚʠ 

ʞʠʚʦʪʥʦʛʦ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʕʪʦʪ ʬʘʢʪ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩʦ ʩʣʘʙʦʡ ʝʛʦ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ. 

ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʩʣʫʞʠʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚ ʷʡʮʘʭ ʠ ʦʨʛʘʥʘʭ ʢʣʝʱʘ Hyalomma anatolicum, 

ʧʘʨʘʟʠʪʘ Piroplasma beliceri, ʥʝ ʚʳʟʳʚʘʶʱʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ɼʘʥʥʳʡ ʧʘʨʘʟʠʪ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ Th. annulata. 

ʂʣʠʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʜʘʥʥʳʤ ʚʠʜʦʤ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʙʳʣʦ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʦ ʫ ʩʧʣʝʥʵʢʪʦʤʠʨʦʚʘʥʥʳʭ (ʫʜʘʣʝʥʠʝ ʩʝʣʝʟʝʥʢʠ) ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʪʝʤ 

ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʥʦʚʦʛʦ ʜʣʷ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʠʜʘ ʧʘʨʘʟʠʪʘ Piroplasma 

beliceri [9]. 

ʀʟ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʛʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʝʪʝʨʠʥʘʨʠʠ ʄʉʍ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 

ʛ. ɹʘʢʫ ʠ ʝʛʦ ʧʨʠʛʦʨʦʜʘʭ ʚ 40ï50 ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʩʨʝʜʠ ʩʦʙʘʢ ʙʳʣ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʠʨʦʧʣʘʟʤʦʟ (Piroplasma canis). ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʣʫʯʘʝʚ 

ʧʠʨʦʧʣʘʟʤʦʟʘ ʫ ʩʦʙʘʢ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɿʘ ʧʝʨʠʦʜ 2012ï2016 ʛʛ. ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʠʥʩʪʠʪʫʪʘ ʞʠʪʝʣʷʤʠ ʛʦʨʦʜʘ ɹʘʢʫ ʙʳʣʠ 

ʜʦʩʪʘʚʣʝʥʳ ʢʣʝʱʠ Rhipicephalus, ʩʦʙʨʘʥʥʳʝ ʦʪ ʯʝʪʳʨʝʭ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʦʙʘʢ. 
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ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʢʣʝʱʝʡ ʪʨʝʭ ʩʦʙʘʢ, ʦʙʥʘʨʫʞʝʥ 

ʚʦʟʙʫʜʠʪʝʣʴ ʧʠʨʦʧʣʘʟʤʦʟʘ ð Piroplasma canis. ɺʦ ʚʩʝʭ ʤʘʟʢʘʭ ʠʟ ʢʣʝʱʝʡ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ 

ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʪʦ ʝʩʪʴ ʦʜʠʥ ʧʘʨʘʟʠʪ ʚ 200ï300 ʧʦʣʷʭ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 40ï50 ʣʝʪ ʚ ʤʘʩʰʪʘʙʝ ʨʝʩʧʫʙʣʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʙʘʢ 

ʧʠʨʦʧʣʘʟʤʦʟʦʤ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʠ ʧʝʨʝʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ 

(ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ) ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʝʧʘʨʘʟʠʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʯʝʪʳʨʝ ʚʠʜʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʠʨʦʧʣʘʟʤʠʜʦʟʦʚ ʠ 

ʘʥʘʧʣʘʟʤʦʟʘ: Theileria annulata, Babesia (F.) colchica, Piroplasma bigeminum ʠ Anaplasma 

marginale. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʣʝʱʝʡ-ʧʝʨʝʥʦʩʯʠʢʦʚ, ʩʦʙʨʘʥʥʳʭ ʦʪ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʦʛʦ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʪʝʭ ʞʝ ʭʦʟʷʡʩʪʚʘʭ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ hʝʩʪʴ ʚʠʜʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʠʨʦʧʣʘʟʤʠʜ ʠ 

ʘʥʘʧʣʘʟʤ: Theileria annulata, Th. mutans, Babesia (Francaiella) colchica, Babesia (Francaiella) 

caucasica, ʘ ʪʘʢʞʝ ʦʜʠʥ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʚʠʜ ð Babesia sp. [4, 11] (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʂʈʆɺɽʇɸʈɸɿʀʊʆɺ ɺ ʂʃɽʑɸʍ-ʇɽʈɽʅʆʉʏʀʂɸʍ 

ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ ʀ ʉʆɹɸʂ ɺ ʈɽɻʀʆʅɸʍ ɸɿɽʈɹɸʁɼɾɸʅɸ 
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ɸʧʰʝʨʦʥ + ð + ð ð + + ð 

ʃʝʥʢʦʨʘʥʴ + ð + + + + ð + 

ɸʩʪʘʨʘ + ð + ð ð + ð ð 

Mʘʩʘʣʣʳ + + + ð + + ð + 

ɹʠʣʷʩʫʚʘʨ + ð + ð ð + ð + 

ɼʞʘʣʠʣʘʙʘʜ + ð + ð ð + ð ð 

ʀʤʠʰʣʠ + + ð ð ð ð ð ð 

ɹʝʡʣʘʛʘʥ + ð ð ð ð ð ð ð 

ʉʘʙʠʨʘʙʘʜ + ð ð ð ð + ð ð 

ʍʘʯʤʘʟ ð ð + ð + + ð + 

ʉʠʘʟʘʥʴ + ð + ð ð + ð ð 

ʐʘʙʨʘʥ + ð + ð + + ð ð 

ʐʝʤʘʭʘ + + + ð ð + ð ð 

ɹʘʣʘʢʘʥ ð ð + ð + + ð ð 

ɿʘʨʜʘʙ + + ð ð + ð ð ð 

ʂʶʨʜʘʤʠʨ + ð + ð + + ð ð 

ʐʝʢʠ + ð + ð + + ð ð 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʚʠʜr ʧʘʨʘʟʠʪʦʚ, ʥʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʨʦʚʠ 

ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ (ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʠ ʩʦʙʘʢʠ) 

 

ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʚ ʢʣʝʱʘʭ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʥʘ ʩʦʙʘʢʘʭ ʚʳʷʚʣʝʥ ʚʦʟʙʫʜʠʪʝʣʴ ʧʠʨʦʧʣʘʟʤʦʟʘ ð 

Piroplasma canis. 
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ɺʳʚʦʜʳ 

ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʚ ʢʦʣʭʦʟʘʭ ʠ ʩʦʚʭʦʟʘʭ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʩʦʜʝʨʞʘʣʩʷ ʧʦ 

ʢʦʤʧʣʝʢʩʥʦʡ ʬʦʨʤʝ, ʩʣʦʞʥʦʩʪʝʡ ʚ ʠʟʫʯʝʥʠʠ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʚʦʟʥʠʢʘʣʦ. 

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ, ʥʘʨʷʜʫ ʩ ʦʙʩʣʝʜʦʚʘʥʠʝʤ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʥʘʣʠʯʠʝ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʢʩʦʠʜʥʳʭ ʢʣʝʱʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ʛʦʨʦʜʩʢʦʡ ʠʣʠ ʨʘʡʦʥʥʦʡ ʩʪʘʥʮʠʠ ʧʦ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ ʞʠʚʦʪʥʳʭ, ʨʘʡʦʥʥʦʡ (ʤʝʞʨʘʡʦʥʥʦʡ) 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʣʘʙʦʨʘʪʦʨʠʠ ð ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ 

ʵʢʩʧʝʨʪʠʟʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ 

ʨʳʥʢʝ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʣʶʜʝʡ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ ʧʨʦʜʫʢʪʳ. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʧʨʘʚʠʣʘʤʠ ʠ ʤʝʪʦʜʠʢʘʤʠ. 

ɺʝʪʝʨʠʥʘʨʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʣʘʙʦʨʘʪʦʨʠʡ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʵʢʩʧʝʨʪʠʟʳ, 

ʩʘʥʠʪʘʨʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʢʘʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʦʧʫʩʢʘʝʤʳʭ ʢ ʧʨʦʜʘʞʝ, 

ʚʳʧʦʣʥʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʨʳʥʢʝ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʨʘʮʠʦʥʘʭ ʜʦʡʥʳʭ ʢʦʨʦʚ 

ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʨʤʣʠʚʘʥʠʷ 100 ʛ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʦʡ 

ʜʦʙʘʚʢʠ ʜʦʡʥʳʤ ʢʦʨʦʚʘʤ ʫʣʫʯʰʘʣʦʩʴ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʘʨʤʣʠʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ʜʦʡʥʳʤ ʢʦʨʦʚʘʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʩʫʪʦʯʥʦʛʦ 
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ʫʜʦʷ ʤʦʣʦʢʘ. ʄʦʣʦʢʦ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʠ ʙʫʡʚʦʣʠʮ, ʭʨʘʥʠʣʦʩʴ ʚ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʚʣʠʷʪʁ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ð ʢʘʪʳʢʘ. ʂʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ð ɻ ʪʦ 

ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
 

Abstract. The quality of food products of animal origin in their markets is controlled by 

veterinary specialists of veterinary and sanitary examination laboratories. Veterinary and sanitary 

examination laboratories are organized on the market in  with the established procedure. They are 

part of a city or district animal disease control station, a district (interdistrict) veterinary laboratory. 

The main task of the laboratory is veterinary and sanitary examination of food products of animal 

and plant origin sold on the market, as well as the implementation of measures to prevent human 

diseases and the spread of infectious animal diseases through products. The quality of the products 

is monitored in accordance with current standards, rules and procedures. Veterinary specialists of 

laboratories are responsible for the correctness of the examination, the sanitary well-being and 

quality of food products allowed for sale, the implementation of measures to comply with sanitary 

conditions on the market. The article presents the results of scientific and economic experience on 

the use of vitamin-mineral mixture in the diets of dairy cows. As a result of feeding 100 g of 

vitamin and mineral supplements to dairy cows, the quality of milk improved. Install. It was found 

that feeding a complex mineral supplement to dairy cows contributed to an increase in daily milk 

yield. Milk obtained from Holstein cows and buffaloes was carried out in sanitary and hygienic 

conditions, which affects the acidity of milk and is of great importance in obtaining a fermented 

milk product ð yogurt. The acidity of milk is one of the important qualitative indicators. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʚʘ, ʙʫʡʚʦʣʠʮʘ, ʤʦʣʦʢʦ, ʢʘʪʳʢ, ʢʠʩʣʦʪʥʦʩʪʴ, ʠʟʤʝʥʝʥʠʝ ʜʠʥʘʤʠʢʠ, 

ʤʠʥʝʨʘʣʴʥʘʷ ʜʦʙʘʚʢʘ. 
 

Keywords: cow, buffalo, milk, yoghurt, acidity, change in dynamics, mineral supplement. 
 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʨʘʙʦʪʥʠʢʘʤʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ  

ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʠ ʫʣʫʯʰʝʥʠʝ ʝʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʠʭ ʚʦʧʨʦʩʦʚ 

ʚʘʞʥʦ ʩʦʟʜʘʪʴ ʭʦʨʦʰʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʫʭʦʜʘ ʟʘ ʞʠʚʦʪʥʳʤʠ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʦʣʦʢʘ. 

ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ. ʀʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʝʚʦʩʭʦʜʷʪ ʚʩʝ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ. ʄʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʮʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ 

ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ. ʆʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʱʝʚʳʭ ʮʝʣʷʭ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʠʜʝ ʠ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʣʦʯʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʤʦʣʦʢʝ 

ʥʫʞʜʘʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʦʮʠʘʣʴʥʦ ʥʝʟʘʱʠʱʝʥʥʳʝ ʛʨʫʧʧʳ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ ʜʝʪʠ, ʙʦʣʴʥʳʝ ʠ 

ʧʦʞʠʣʳʝ ʞʠʪʝʣʠ. ʄʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʣʘʩʪʠ 

ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ̫ ʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ 

ʧʦʣʫʯʝʥʠʝ ʤʦʣʦʢʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʠ ʛʘʨʘʥʪʦʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʣʫʯʰʠʭ ʞʠʚʦʪʥʳʭ ʩ ʫʯʝʪʦʤ ʥʝ ʪʦʣʴʢʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ (https://clck.ru/dXqTh). 

ɺʪʦʨʘʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʧʠʪʘʥʠʷ (ICN2), ʧʨʦʚʝʜʝʥʥʘʷ ʚ ʈʠʤʝ 

ʚ ʥʦʷʙʨʝ 2014 ʛʦʜʘ, ʧʦʜʯʝʨʢʥʫʣʘ ʚʘʞʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʣʫʯʰʝʛʦ ʧʠʪʘʥʠʷ ʣʶʜʝʡ ʥʘ ʦʩʥʦʚʝ ʟʜʦʨʦʚʦʛʦ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʘʮʠʦʥʘ. ʇʦʵʪʦʤʫ 
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ʫʣʫʯʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢʦʝ ʞʝ, ʢʘʢ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʭʣʝʙʘ. ɺʝʜʴ 

ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʘʩʩʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʪʦʨʛʦʚʳʝ ʩʝʪʠ ʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʚ ʧʠʪʘʥʠʠ ʣʶʜʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ. 

ʂ ʤʦʣʦʢʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʆʥʦ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ, ʊʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʣʘʤʝʥʪʫ, 

ʉʘʥʇʠʅ ʠ ʇʨʘʚʠʣʘʤ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. ɺ ʨʝʘʣʠʟʘʮʠʶ ʠʣʠ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ 

ʜʣʷ ʧʠʱʝʚʳʭ ʮʝʣʝʡ ʜʦʣʞʥʦ ʥʘʧʨʘʚʣʷʪʴʩʷ ʤʦʣʦʢʦ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʛʠʛʠʝʥʳ ʥʘ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʣʦʢʦ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʭʦʨʦʰʦ ʫʩʚʦʷʝʤʳʝ ʦʨʛʘʥʠʟʤʦʤ 

ʚʝʱʝʩʪʚʘ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝʛʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʙʭʦ-

ʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ. ʆʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ ʠʤʝʥʥʦ ʚʳʩʦʢʠʤ ʧʠʱʝʚʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ, 

ʤʦʣʦʢʦ ʦʢʘʟʳʚʘʝʪʩʷ ʭʦʨʦʰʝʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚ ʥʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʘʪʦʛʝʥʥʳʭ ʠ ʪʦʢʩʠʢʦʛʝʥʥʳʭ. ʄʦʣʦʢʦ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʷʝʪ ʧʠʱʝʚʫʶ 

ʮʝʥʥʦʩʪʴ, ʦʥʦ ʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ. ɺ ʨʘʟʚʠʪʠʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ 

ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʤʦʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ 

ʧʦʧʫʣʷʨʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦʨʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʥʦ ʠ ʟʘʨʫʙʝʞʥʳʝ, ʚʳʚʝʜʝʥʥʳʝ ʣʫʯʰʠʤʠ 

ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʤʠʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʦʪʘ ʢʘʢ ʤʦʣʦʯʥʦʛʦ, ʪʘʢ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʛʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ ʚʳʚʝʜʝʥʘ ʚ ʉʐɸ ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ ʛʦʣʣʘʥʜʩʢʦʛʦ ʯʝʨʥʦ-ʧʝʩʪʨʦʛʦ ʩʢʦʪʘ, 

ʟʘʚʝʟʝʥʥʦʛʦ ʚ ʩʝʨʝʜʠʥʝ XIX ʚʝʢʘ. ɾʠʚʦʪʥʳʝ ʠʤʝʶʪ ʷʨʢʦ-ʚʳʨʘʞʝʥʥʳʡ ʤʦʣʦʯʥʳʡ ʪʠʧ, 

ʢʨʫʧʥʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ, ʢʨʝʧʢʫʶ ʢʦʥʩʪʠʪʫʮʠʶ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʝ ʚʳʤʷ ʠ ʩʣʘʙʫʶ ʤʫʩʢʫʣʘʪʫʨʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʳʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʛʦʣʰʪʠʥʩʢʠʡ ʩʢʦʪ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ 

ʧʨʦʜʫʢʮʠʠ ʤʦʣʦʢʘ, ʞʠʨʘ, ʙʝʣʢʦʚ, ʦʧʣʘʪʝ ʤʦʣʦʢʘ ʢʦʨʤʦʤ, ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ 

ʚʳʤʝʥʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʨʦʜ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʛʦ ʢʦʨʥʷ ʩʘʤʳʡ ʧʨʦʜʫʢʪʠʚʥʳʡ [1, 7]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʦʮʝʥʢʠ ʤʦʣʦʢʘ ʢʦʨʦʚʳ 

ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʠ ʧʫʪʠ ʝʛʦ ʫʣʫʯʰʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɻʦʣʰʪʠʥʩʢʘʷ ʧʦʨʦʜʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ 

ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ. ʅʘ ʝʝ ʜʦʣʶ ʧʨʠʭʦʜʷʪʩʷ ʚʩʝ ʨʝʢʦʨʜʳ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ 

ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʤʝʯʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 

ʠ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʢʘʢ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʠ ʩʳʨʴʷ ʜʣʷ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʘʷ ʟʘʜʘʯʘ ʩʝʣʝʢʮʠʦʥʝʨʦʚ, ʥʘʨʷʜʫ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʂʨʦʤʝ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚʝʜʫʱʝʛʦ ʩʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪ ʝʚʨʦʧʝʡʩʢʦʛʦ ʠ ʘʟʠʘʪʩʢʦʛʦ 

ʪʫʨʦʚ, ʚ ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʨʘʟʚʦʜʠʪʩʷ ʩʢʦʪ ʜʨʫʛʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʭʦʨʦʰʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʡ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ʕʪʦ ʜʦʤʘʰʥʠʝ ʙʫʡʚʦʣʳ. ɺ ʨʷʜʝ ʩʪʨʘʥ ʤʦʣʦʢʦ 

ʙʫʡʚʦʣʠʮ ʧʦʣʴʟʫʝʪʩʷ ʥʝʤʘʣʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ. ʉʝʛʦʜʥʷ ʙʫʡʚʦʣʦʚ ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʪ ʚ 

ʂʠʪʘʝ ʠ ʀʥʜʠʠ, ʥʦ ʪʘʢʞʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʘ ʪʘʢʞʝ ʚ ɽʚʨʦʧʝ, ʦʩʦʙʝʥʥʦ ʚ 

ʈʫʤʳʥʠʠ, ʀʪʘʣʠʠ ʠ ɹʦʣʛʘʨʠʠ. ɺ ɽʚʨʦʧʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʙʫʡʚʦʣʦʚ ʦʮʝʥʠʚʘʝʪʩʷ 

ʙʦʣʝʝ ʯʝʤ ʚ 400 000 ʦʩʦʙʝʡ. 
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ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʤʦʣʦʢʦ ʙʫʡʚʦʣʠʮ ʮʝʥʠʪʩʷ ʢʘʢ ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʠ ʧʨʠʨʦʜʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʅʘ ʜʦʣʶ ʙʫʡʚʦʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 15% ʦʪ ʦʙʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ, 25% ʤʷʩʘ ʠ 42% ʢʦʞʩʳʨʴʷ. ɺ ʨʝʩʧʫʙʣʠʢʝ ʧʦ ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʭʦʟʷʡʩʪʚ 

ʙʫʡʚʦʣʦʚ ʥʘʩʯʠʪʳʚʘʶʪʩʷ ʙʦʣʝʝ 500 ʪʳʩ ʛʦʣʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 25% ʦʪ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ [1]. 

ʄʦʣʦʢʦ ʙʫʡʚʦʣʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʦʣʦʢʘ ʦʙʳʯʥʦʛʦ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ ʧʦʯʪʠ ʚʜʚʦʝ ʙʦʣʴʰʝʡ 

ʜʦʣʝʡ ʞʠʨʘ (ʚ ʩʨʝʜʥʝʤ 8,5%), ʧʨʠ ʵʪʦʤ ʚ ʦʩʪʘʪʦʯʥʦʤ ʤʦʣʦʢʝ ʵʪʘ ʜʦʣʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʘʞʝ 

12% [7]. ʅʦ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʣʢʦʚ, ʤʠʥʝʨʘʣʦʚ (ʢʘʣʴʮʠʡ, ʞʝʣʝʟʦ ʠ ʮʠʥʢ) ʠ 

ʚʠʪʘʤʠʥʦʚ (ʚʠʪʘʤʠʥʳ A, B1, C, H) ʪʠʧʠʯʝʥ ʜʣʷ ʙʫʡʚʦʣʠʥʦʛʦ ʤʦʣʦʢʘ [5, 6, 9]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʠʪʘʥʠʷ, ʤʦʣʦʢʦ ʙʫʡʚʦʣʘ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʦʙʦ 

ʮʝʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢʘ ʥʘ ʦʜʥʦ 

ʞʠʚʦʪʥʦʝ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʜʠ, ʩʪʨʘʜʘʶʱʠʝ ʘʣʣʝʨʛʠʝʡ ʥʘ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ, ʯʘʩʪʦ ʙʝʟ ʧʨʦʙʣʝʤ 

ʧʝʨʝʥʦʩʷʪ ʝʛʦ, ʥʦ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʷʪʴ ʝʛʦ ʟʘʨʘʥʝʝ [8]. ʀʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʢʘʨʦʪʠʥʘ ʤʦʣʦʢʦ ʙʫʡʚʦʣʘ ʯʠʩʪʦ ʙʝʣʦʝ [7]. 

ɸʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪʩʷ ʠʟ ʤʦʣʦʢʘ ʙʫʡʚʦʣʘ ʧʨʦʩʪʦ ʦʛʨʦʤʝʥ. ʀʟ ʥʝʛʦ 

ʛʦʪʦʚʷʪ: ʢʘʡʤʘʢ, ʢʦʪʦʨʳʡ ʩʣʘʚʠʪʩʷ ʫ ʥʘʩ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʢʝʬʠʨʳ, ʡʦʛʫʨʪʳ ʠ ʩʳʨʳ. ʇʨʠʯʝʤ 

ʩʳʨ, ʢʦʪʦʨʳʡ ʧʨʠʛʦʪʦʚʣʝʥ ʠʟ ʤʦʣʦʢʘ ʙʫʡʚʦʣʘ, ʷʚʣʷʝʪʩʷ ʜʝʣʠʢʘʪʝʩʦʤ ʠ ʮʝʥʠʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʳʨʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʠʥʳʭ ʚʠʜʦʚ ʤʦʣʦʢʘ ð ɻ ʪʦʪ ʩʳʨ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʧʣʦʪʥʦʩʪʴ ʠ ʩʫʭʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ. ɺ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʙʫʡʚʦʣʠʥʦʛʦ ʤʦʣʦʢʘ ʩʦʜʝʨʞʠʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʨʦʜʫʢʪ ʦʪʥʦʩʠʪʩʷ ʢ ʜʠʝʪʠʯʝʩʢʠʤ. ɺʩʝ ʜʝʣʦ ʚ 

ʪʦʤ , ʯʪʦ ʤʦʣʦʯʥʳʝ ʞʠʨʳ ʣʝʛʢʦ ʫʩʚʘʠʚʘʶʪʩʷ  ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʨʛʘʥʠʟʤʦʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʵʪʠʤ ʧʨʝʢʨʘʩʥʦ ʥʘʩʳʱʘʶʪ. ɹʫʡʚʦʣʠʥʦʝ ʤʦʣʦʢʦ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʧʨʦʜʫʢʪʦʤ, ʯʴʷ ʧʠʱʝʚʘʷ 

ʮʝʥʥʦʩʪʴ ʚʝʣʠʢʘ. 

ʇʦ ɸʛʘʙʝʡʣʠ (1965) ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ, ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ 

ʙʫʡʚʦʣʠʥʦʤ ʤʦʣʦʢʝ ʦʯʝʥʴ ʚʝʣʠʢʦ. ɺ ʩʨʝʜʥʝʤ, ʞʠʨʥʦʩʪʴ ʙʫʡʚʦʣʠʥʦʛʦ ʤʦʣʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 8,0%, 

ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 6ï12%. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʨʠʥʷʪʦ ʩʪʘʥʜʘʨʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ 

ʙʫʡʚʦʣʠʥʦʤ ʤʦʣʦʢʝ ʚ ʩʨʝʜʥʝʤ 7,6%, ʘ ʚ ʢʦʨʦʚʴʝʤ ʤʦʣʦʢʝ ð ʥʘ 3,2%. ɽʩʣʠ ʠʟ 22ï24 ʢʛ 

ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʧʦʣʫʯʘʶʪ 1 ʢʛ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ, ʪʦ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʣʘ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟ 11ï12 ʢʛ ʙʫʡʚʦʣʠʥʦʛʦ ʤʦʣʦʢʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʦʚʴʠʤ, ʤʦʣʦʢʦ ʙʫʡʚʦʣʠʮʳ 

ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʢʘʣʴʮʠʷ, ʞʝʣʝʟʘ ʠ ʬʦʩʬʦʨʘ, ʥʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʥʠʟʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ  ʭʦʣʝʩʪʝʨʠʥʘ, ʦʥʦ ʙʦʛʘʪʦ ʧʨʠʨʦʜʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, ʩʦʜʝʨʞʠʪ 

ʨʠʙʦʬʣʘʚʠʥ, ʚʠʪʘʤʠʥʳ ɺ12, ɺ6, ɸ ʠ ʉ. ɹʫʡʚʦʣʳ (ʠ ʙʫʡʚʦʣʠʮʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʪʦʞʝ) ʦʙʣʘʜʘʶʪ 

ʥʝʦʙʳʯʘʡʥʦ ʢʨʝʧʢʠʤ ʟʜʦʨʦʚʴʝʤ ʠ ʠʤʤʫʥʠʪʝʪʦʤ ʢ ʨʘʟʣʠʯʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ ʠ 

ʧʘʨʘʟʠʪʘʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʩʧʨʦʩ ʥʘ ʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʦʣʥʦʩʪʴʶ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʩʝʣʝʥʠʝ. ɽʩʣʠ ʚ ʤʠʨʝ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

42 ʢʛ, ʪʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʭʦʜʠʪ ʜʦ 23 ʢʛ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʣʦʢʘ ʥʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ 250 ʢʛ, ʪʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʢʘʟʳʚʘʝʪ 153 ʢʛ [10]. ɸ ʵʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʦʚ ʚʣʠʷʥʠʷ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʙʫʡʚʦʣʦʚ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʤʦʣʦʢʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʥʘʨʷʜʫ ʩ ʦʚʝʯʴʠʤ ʠ ʢʦʨʦʚʴʠʤ ʤʦʣʦʢʦʤ ʚʳʩʦʢʠʤʠ 

ʜʠʝʪʠʯʝʩʢʠʤʠ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɺʦ ʚʨʝʤʷ ʜʦʝʥʠʷ, ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, 

ʭʨʘʥʝʥʠʠ, ʜʦʩʪʘʚʢʝ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʤʦʣʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʠ 

ʥʝʩʦʙʣʶʜʝʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʤʝʥʷʝʪʩʷ ʩʦʩʪʘʚ ʤʦʣʦʢʘ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʧʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ, ʨʘʟʚʠʚʘʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʤʦʣʦʢʘ. 
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ʆʩʥʦʚʥʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʠʩʧʦʣʴʟʫʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʙʦʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʠ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʘ ʤʷʩʘ, ʤʦʣʦʢʘ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʙʫʡʚʦʣʦʚ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʨʫʧʥʦʤʫ ʨʦʛʘʪʦʤʫ ʩʢʦʪʫ  ʦʥʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ 

ʢ ʙʦʣʝʟʥʷʤ, ʘ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ  ʢʨʝʧʢʦʩʪʴ ʢʦʥʩʪʠʪʫʮʠʠ ʠ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʯʝʨʪʳ. ʇʦʵʪʦʤʫ 

ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʢʦʨʦʚʳ ʠ ʙʫʡʚʦʣʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʧʨʠʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʦʣʦʢʘ ʥʘ  ʩʪʘʜʠʷʭ 

ʣʘʢʪʘʮʠʠ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʨʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠʭ ʢʦʨʤʣʝʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʮʠʦʥʦʚ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦ ʚʩʝʤ 

ʦʩʥʦʚʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʙʘʚʦʢ [2, 4]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ ʜʦʢʘʟʘʥʘ ʠ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʦʚ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ 

ʚʦʟʨʦʩʰʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʞʠʚʦʪʥʳʭ ʠ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ [3]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʦʡʥʳʭ ʢʦʨʦʚʘʭ ɻʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʬʝʨʤʳ ʧʨʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ, ʘ ʪʘʢʞʝ ʤʦʣʦʢʦ ʙʫʡʚʦʣʦʚ, ʧʨʦʜʘʶʱʠʭʩʷ ʚ ʨʦʟʥʠʮʫ 

(https://gcagro.by/klientam/poleznye-stati). ʇʨʝʤʠʢʩ ʚʚʦʜʠʣʠ ʚ ʙʘʟʦʚʳʡ ʨʘʮʠʦʥ ʣʘʢʪʠʨʫʶʱʠʭ 

ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʠʟ ʨʘʩʯʝʪʘ 100 ʛ ʥʘ ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʟʘ ʦʜʥʦ ʢʦʨʤʣʝʥʠʝ. 

 

ʊʘʙʣʠʮʘ 1 

ɻʈɸʌʀʂ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʀ ɺʓɹʈɸʅʅʓʍ ɻʈʋʇʇ (ʂʆʈʆɺ ɻʆʃʐʊʀʅʉʂʆʁ ʇʆʈʆɼʓ) 
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ʛʦʣʦʚ 

ɾʠʚʘʷ 

ʤʘʩʩʘ, ʚ 

ʢʛ, ʣʠʤʠʪ 

ʋʨʦʚʝʥʴ ʢʦʨʤʣʝʥʠʷ, 

ʚ ʪʝʯʝʥʠʝ ʜʥʷ 

Cʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʳʡ 

ʢʦʨʤ, ʚ ʢʛ 

ʇʨʝ-

ʤʠʢʩ, ʚ 

ʛ ʢʦʨʤʦʚʘʷ ʝʜ. ʦʙʤʝʥ, ʤɼʞ 

I-ʣʘʢʪʘʮʠʷ ʢʦʥʪʨʦʣʴʥʘʷ 420ï430 14,5ï16,5 165,30ï188,15 ð ð 

 ʦʧʳʪʥʘʷ 450ï480 14,5ï16,5 165,30ï188,15 1,2 100 

II -ʣʘʢʪʘʮʠʷ ʢʦʥʪʨʦʣʴʥʘʷ 450ï480 15,5ï17,5 176,70ï199,50 ð ð 

 ʦʧʳʪʥʘʷ 460ï490 15,5ï17,5 176,70ï199,50 1,2 100 

III -ʣʘʢʪʘʮʠʷ ʢʦʥʪʨʦʣʴʥʘʷ 470ï500 15,5ï17,5 176,70ï199,50 ð ð 

 ʦʧʳʪʥʘʷ 480ï520 16,5ï18,5 188,10ï210,90 1,2 100 

ʉʨʝʜʥʝʝ  450 10,5 178,75 1,2 100 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʙʝʟ ʜʦʙʘʚʦʢ. ʆʧʳʪʥʳʝ ʛʨʫʧʧʳ 

ʧʦʣʫʯʘʣʠ ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʫʶ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʣʠ: ʷʯʤʝʥʴ, ʧʰʝʥʠʮʘ, ʢʫʢʫʨʫʟʘ, ʨʦʞʴ, ʩʝʤʝʥʥʦʡ ʞʤʳʭ, ʚʠʪʘʤʠʥʳ ɸ, D, 

ɽ ʠ ɺ3  ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ [11]. 

ʄʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʜʦʝʢ, ʛʜʝ ʫʯʠʪʳʚʘʣʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʜʦʡ. ʄʘʩʩʦʚʫʶ ʜʦʣʶ ʞʠʨʘ ʠ ʙʝʣʢʘ, ʧʣʦʪʥʦʩʪʴ ʠ ʉʆʄʆ  ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ çʃʘʢʪʘʥè. ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʫʡʚʦʣʠʥʦʝ ʠ 

ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ. ʇʝʨʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʳ ʧʨʦʚʝʣʠ ʧʦʩʣʝ ʜʦʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ 
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ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʦʠʭ ʦʙʨʘʟʮʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʝ 2 

 

ʊʘʙʣʠʮʘ 2 

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʀʉʉʃɽɼʋɽʄʆɻʆ ʄʆʃʆʂɸ 
 

ʀʩʩʣʝʜʫʝʤʦʝ ʤʦʣʦʢʦ ɾʠʨʥʦʩʪʴ, % ɹʝʣʦʢ, % ʇʣʦʪʥʦʩʪʴ, 

ʛ/ʩʤ3 

ʉʫʭʦʝ 

ʚʝʱʝʩʪʚʦ, % 

ʃʘʢʪʦʟʘ, 

% 

ʂʦʨʦʚʴʝ (ʦʧʳʪʥʘʷ) 3,20 3,36 1,028 8,44 4,36 

ɹʫʡʚʦʣʠʥʦʝ 7,95 4,30 1,029 17,4 4,80 

 

ɺ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʪʘʢʞʝ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʩʚʝʞʝʚʳʜʦʝʥʥʦʛʦ  ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 16ï18 Áʊ, ʙʫʡʚʦʣʠʥʦʛʦ 17ï19 Áʊ. 

ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʢʦʨʦʚʴʝ ʠ ʙʫʡʚʦʣʠʥʦʝ ʤʦʣʦʢʦ ʧʦʩʣʝ ʜʦʝʥʠʷ ʠ ʧʨʠʰʣʠ ʢ ʪʘʢʦʤʫ ʚʳʚʦʜʫ. ɺ 

ʢʦʨʦʚʴʝʤ ʤʦʣʦʢʝ ð 17 Áʊ, ʚ ʙʫʡʚʦʣʠʥʦʤ ð 18 Áʊ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ɼʘʥʥʳʝ ʟʘʥʝʩʝʥʳ ʚ ʊʘʙʣʠʮ r3, 4. 

 

ʊʘʙʣʠʮʘ 3 

ɼʀʅɸʄʀʂɸ ʀɿʄɽʅɽʅʀʗ ʂʀʉʃʆʊʅʆʉʊʀ ʄʆʃʆʂɸ (Áʊ), 

ʍʈɸʅʗʑɽɻʆʉʗ ɺ ʍʆʃʆɼʀʃʔʅʀʂɽ ʇʈʀ ʊɽʄʇɽʈɸʊʋʈɽ 4 Áʉ 
 

ʀʩʩʣʝʜʫʝʤʦʝ 

ʤʦʣʦʢʦ 

ʉʚʝʞʝʚʳʜʦʝ

ʥʥʦʝ ʤʦʣʦʢʦ 

12 ʯ 24 ʯ 2 ʜʥʷ 3 ʜʥʷ 4 ʜʥʷ 5 ʜʥʝʡ 6 ʜʥʝʡ 

ʧʦʩʣʝ ʜʦʡʢʠ 

ʂʦʨʦʚʴʝ 20 22 24 28 30 34 36 46 

ɹʫʡʚʦʣʠʥʦʝ  16 18 19 21 23 27 30 35 

 

ʊʘʙʣʠʮʘ 4 

ɼʀʅɸʄʀʂɸ ʀɿʄɽʅɽʅʀʗ ʂʀʉʃʆʊʅʆʉʊʀ ʄʆʃʆʂɸ (Áʊ), 

ʍʈɸʅʗʑɽɻʆʉʗ ɺ ʍʆʃʆɼʀʃʔʅʀʂɽ ʇʈʀ ʊɽʄʇɽʈɸʊʋʈɽ 15ï20 Áʉ 
 

ʀʩʩʣʝʜʫʝʤʦʝ ʤʦʣʦʢʦ ʉʚʝʞʝʚʳʜʦʝʥʥʦʝ 

ʤʦʣʦʢʦ 

6 ʯ 12 ʯ 24 ʯ 48 ʯ 

ʧʦʩʣʝ ʜʦʡʢʠ 

ʂʦʨʦʚʴʝ 20 23 30 42 72 

ɹʫʡʚʦʣʠʥʦʝ 16 18 25 38 65 

 

ʂʠʩʣʦʪʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʚʝʞʝʩʪʴ ʤʦʣʦʢʘ, ʧʦʵʪʦʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʥʘ ʚʩʝʛʜʘ ʚ ʥʝ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʧʨʦʙʘʭ. ʉʚʝʞʝʝ, ʪʦʣʴʢʦ ʯʪʦ ʚʳʜʦʝʥʥʦʝ ʤʦʣʦʢʦ ʠʤʝʝʪ ʢʠʩʣʦʪʥʦʩʪʴ 17ï18Á, 

ʥʦ ʫʞʝ ʩʧʫʩʪʷ ʜʚʘ ʯʘʩʘ (ʝʩʣʠ ʤʦʣʦʢʦ ʥʝ ʦʭʣʘʞʜʘʣʦʩʴ) ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ. ʇʨʠ 

ʢʠʩʣʦʪʥʦʩʪʠ 22Á ʤʦʣʦʢʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠ ʩʚʝʞʝʛʦ ʠ ʢʠʩʣʦʛʦ. ʂʠʩʣʦʪʥʦʩʪʴ ʥʘʨʘʩʪʘʝʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʧʝʨʝʚʦʜʷʪ ʤʦʣʦʯʥʳʡ ʩʘʭʘʨ ʚ ʤʦʣʦʯʥʫʶ 

ʢʠʩʣʦʪʫ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʠʣʠ ʧʦʣʫʯʝʥʠʝ ʢʘʪʳʢʘ (ʡʦʛʫʨʪ) ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʢʦʨʦʚʴʝʛʦ ʠ 

ʙʫʡʚʦʣʠʥʦʛʦ ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʣʠ ʝʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ. ʂʘʪʳʢ ʩʯʠʪʘʝʪʩʷ ʣʫʯʰʠʤ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʦʵʪʦʤʫ ʦʥ ʚʭʦʜʠʪ ʚ 

ʢʘʞʜʦʜʥʝʚʥʳʡ ʨʘʮʠʦʥ ʤʥʦʛʠʭ ʣʶʜʝʡ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʘʪʳʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʨʦʚʴʝ, ʙʫʡʚʦʣʠʥʦʝ ʠ ʦʚʝʯʴʝ ʤʦʣʦʢʦ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʨʠʛʦʪʦʚʠʣʠ ʦʪʜʝʣʴʥʦ ʢʘʪʳʢ 

ʠʟ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ, ʘ ʪʘʢʞʝ ʩʤʝʰʘʣʠ ʢʦʨʦʚʴʝ ʤʦʣʦʢʦ ʩ ʤʦʣʦʢʦʤ ʙʫʡʚʦʣʘ ʠ ʠʟʛʦʪʦʚʠʣʠ 

ʩʪʝʨʠʣʴʥʳʡ ʡʦʛʫʨʪ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ. ʇʝʨʝʜ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝʤ ʢʘʪʳʢʘ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʞʠʨʥʦʩʪʠ ʠ ʢʦʨʦʚʴʝʛʦ ʠ ʙʫʡʚʦʣʠʥʦʛʦ ʤʦʣʦʢʘ, 

ʞʠʨʥʦʩʪʴ ʚ ʢʦʨʦʚʴʝʤ ʤʦʣʦʢʝ ʩʦʩʪʘʚʠʣʦ 3,2%, ʘ ʚ ʙʫʡʚʦʣʠʥʦʤ 7,9%. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ 

ʠʟʫʯʠʣʠ ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʢʘʪʳʢʘ ʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʦʥʩʠʩʪʝʥʮʠʷ ʫ ʢʘʪʳʢʘ, 
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ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʩ ʙʫʡʚʦʣʠʥʳʤ ʙʦʣʝʝ ʧʣʦʪʥʘʷ, ʠ ʦʪʜʝʣʝʥʠʝ 

ʩʳʚʦʨʦʪʢʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʢʘʪʳʢʘ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʟʘʥʝʩʝʥ rʚ ʊʘʙʣʠʮʳ 5, 6. 

 

ʊʘʙʣʠʮʘ 5 

ɼʀʅɸʄʀʂɸ ʀɿʄɽʅɽʅʀʗ ʂʀʉʃʆʊʅʆʉʊʀ ʂɸʊʓʂɸ (Áʊ) ʇʈʀ ʊɽʄʇɽʈɸʊʋʈɽ 4 Áʉ 
 

ʀʩʩʣʝʜʫʝʤʳʡ ʢʘʪʳʢ 6 ʯʘʩʦʚ 12 ʯʘʩʦʚ 24 ʯʘʩʘ 2 ʜʥʷ 3 ʜʥʷ 

ʂʦʨʦʚʠʡ 90 95 102 120 160 

ʂʦʨʦʚʠʡïɹʫʡʚʦʣʠʥʳʡ 1:1 82 88 93 109 120 
 

ʊʘʙʣʠʮʘ 6 

ɼʀʅɸʄʀʂɸ ʀɿʄɽʅɽʅʀʗ ʂʀʉʃʆʊʅʆʉʊʀ ʂɸʊʓʂɸ (Áʊ) ʇʈʀ ʊɽʄʇɽʈɸʊʋʈɽ 15ï20 Áʉ 
 

ʀʩʩʣʝʜʫʝʤʳʡ ʢʘʪʳʢ 6 ʯʘʩʦʚ 12 ʯʘʩʦʚ 24 ʯʘʩʘ 2 ʜʥʷ 3 ʜʥʷ 

ʂʦʨʦʚʠʡ 105 120 150 175 187 

ʂʦʨʦʚʠʡïɹʫʡʚʦʣʠʥʳʡ 1:1 95 104 130 168 180 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʙʳʩʪʨʦ-ʧʦʨʪʷʱʠʝʩʷ ʧʨʦʜʫʢʪʳ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʷʚʣʷʝʪʩʷ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʧʘʪʦʛʝʥʥʦʡ ʠ ʨʘʟʣʠʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʤʦʣʦʢʘ ʣʘʢʪʦʟʘ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʣʦʯʥʦʢʠʩʣʦʡ ʤʠʢʨʦʬʣʦʨʳ ʨʘʟʣʘʛʘʝʪʩʷ ʜʦ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʄʦʣʦʢʦ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʠ ʘʥʪʠʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤ. ɺ ʪʘʢʦʤ 

ʤʦʣʦʢʝ ʧʦʷʚʣʷʶʪʩʷ ʧʦʨʦʢʠ ʠ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʦʵʪʦʤʫ ʤʦʣʦʢʦ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. 

ʊʘʢʞʝ ʜʦʙʘʚʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʚ ʢʦʨʤ ʢʦʨʦʚ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ. ʇʨʠ 

ʩʤʝʰʠʚʘʥʠʝ ʤʦʣʦʢʘ ʢʦʨʦʚ ʠ ʙʫʡʚʦʣʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʢʘʪʳʢʘ ʧʦʚʳʰʘʝʪ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ, 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʫʜʣʠʥʷʝʪ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ.  
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GAIN OF MUSCLE AND INTERNAL ORGANS OF SHEEP FEEDING THEM WITH 

COBALT SULPHATE IN THE BIOGEOCHEMICAL PROVINCE OF AZERBAIJAN 

 

ÉTagiyev I., Ph.D., Veterinary Scientific Research Institute, Baku, Azerbaijan, tagi07@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʠʟʚʝʩʪʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʚ ʧʦʯʚʘʭ ʠ 

ʨʘʩʪʝʥʠʷʭ ʥʝʢʦʪʦʨʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʚ ʩʨʝʜʝ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. 
 

Abstract. The Kura-Aras lowland is known for the deficiency in soils and plants of certain 

microelements, which cause plant and animal diseases in the environment within this 

biogeochemical province. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʥʦʢʠʩʣʳʡ ʢʦʙʘʣʴʪ, ʤʳʰʝʯʥʳʡ ʧʨʠʚʝʩ, ʦʚʮʳ, ʙʝʣʢʦʚʳʡ ʘʟʦʪ. 
 

Keywords: cobalt sulfate, muscle gain, sheep, protein nitrogen. 

 

ʇʦʜʦʙʥʳʝ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʚʠʥʮʠʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʥʠʭ ʵʥʜʝʤʠʷʤʠ ʟʦʙʘ, 

ʘʢʦʙʘʣʴʪʦʟʘ, ʣʦʤʢʦʩʪʠ ʢʦʩʪʝʡ ʫ ʞʠʚʦʪʥʳʭ ʠ ʪ. ʧ., ʠʤʝʶʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʟʦʥʘʭ ʥʘʰʝʡ 

ʨʝʩʧʫʙʣʠʢʠ. ʕʪʦʪ ʪʠʧ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ʥʦʩʠʪ ʥʝʛʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʪ. ʢ. ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʨʝʜʝ.  ɺ 

ʵʪʦʤ ʩʤʳʩʣʝ ʦʥʠ ʠʤʝʶʪ ʠʥʪʨʘʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʦʟʥʠʢʘʶʪ ʥʘ ʬʦʥʝ ʧʝʨʚʠʯʥʳʭ ʠʣʠ 

ʚʪʦʨʠʯʥʳʭ ʦʨʝʦʣʦʚ ʨʘʩʩʝʷʥʠʷ ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʩʦʣʝʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʵʤʘʥʘʮʠʡ ʠ ʪ. ʧ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʤʦʚʳʭ ʪʨʘʚʘʭ ʧʘʩʪʙʠʱʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʩʩʣʝʜʫʝʤʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʀʤʝʶʱʠʝʩʷ ʚ ʵʪʦʡ ʯʘʩʪʠ ʤʘʪʝʨʠʘʣʳ ʦʪʥʦʩʷʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʩʦʜʝʨʞʘʥʠʶ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ ɸʛʜʘʰʩʢʦʛʦ, ʉʘʙʠʨʘʙʘʜʩʢʦʛʦ, ʋʜʞʘʨʩʢʦʛʦ, ʂʶʨʜʘʤʠʨʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʨʝʩʧʫʙʣʠʢʠ, ʠ ʦʥʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʩʚʝʱʘʶʪ ʚʦʧʨʦʩ ʦ ʩʦʜʝʨʞʘʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʚ ʦʨʛʘʥʠʟʤʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʙʝʟ ʯʝʛʦ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʫʪʦʯʥʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʠʢʨʦʵʣʝʤʝʥʪʘʭ ʦʚʮʝ-ʧʦʛʦʣʦʚʴʷ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʢʦʪʘ [1, 2]. 

ʄʦʥʠʪʦʨʠʥʛ ʧʘʩʪʙʠʱʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʅʝʬʪʯʘʣʠʥʩʢʦʛʦ ʠ ʉʘʣʴʷʥʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚʳʷʚʠʣ ʚ ʧʨʦʙʘʭ ʚʳʩʦʭʰʝʡ ʧʦʜʥʦʞʥʦʡ ʪʨʘʚʳ, ʩʦʙʨʘʥʥʳʭ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ 

ʤʝʩʷʮʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʩʝʥʥʠʤʠ ʪʨʘʚʘʤʠ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ ʩʥʠʟʠʣʦʩʴ ʚ 3,0ï3,5 ʨʘʟʘ 

[3, 4]. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʘʞʥʫʶ ʨʦʣʴ ʢʦʙʘʣʴʪʘ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, ʤʳ ʧʨʦʚʝʣʠ ʩʝʨʠʶ ʦʧʳʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʧʨʠʚʝʩʳ, ʩʦʦʪʥʦʰʝʥʠʝ ʪʫʰʠ, ʙʝʣʢʦʚʳʝ ʘʟʦʪ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʫ ʨʘʩʪʫʱʠʭ ʦʚʝʮ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʚʝʥʘʜʮʘʪʠ ʛʦʣʦʚʘʭ 
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ʙʘʨʘʥʯʠʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 8ï14 ʤʝʩʷʮʝʚ, ʧʦʜʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 3 ʛʨʫʧʧʳ, ʜʚʝ ʠʟ ʢʦʪʦʨʳʭ ʩʯʠʪʘʣʠʩʴ 

ʦʧʳʪʥʳʤʠ ʠ ʧʦʣʫʯʘʣʠ ʧʦ 0,048 (ʧʝʨʚʘʷ ʛʨʫʧʧʘ) ʠ 0,24 (ʚʪʦʨʘʷ ʛʨʫʧʧʘ) ʤʛ ʩʝʨʥʦʢʠʩʣʦʛʦ 

ʢʦʙʘʣʴʪʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ ʚʝʩʘ ʞʠʚʦʪʥʦʛʦ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʫʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ð 50ï60 ʜʥʝʡ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʦʩʪʦʷʥʩʪʚʘ ʚ ʢʦʨʤʣʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ [5, 6]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ 

ʞʠʚʦʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢʦʙʘʣʴʪʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʳʭ, ʚʳʨʘʞʘʶʱʝʤʫʩʷ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʤ ʧʨʠʚʝʩʝ ʦʧʳʪʥʳʭ ʙʘʨʘʥʯʠʢʦʚ. ʊʘʢ, ʧʨʠʚʝʩʳ ʫ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʧʨʝʚʳʰʘʣʠ ʧʨʠʚʝʩʳ  ʢʦʥʪʨʦʣʴʥʳʭ  ʞʠʚʦʪʥʳʭ ʥʘ 5,59, ʘ ʫ ʚʪʦʨʦʡ ð ʥʘ 14,48%. 

ʇʨʦʚʝʜʝʥʥʘʷ ʧʨʠ ʟʘʙʦʝ ʦʙʚʘʣʢʘ ʪʫʰ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʝʩ ʪʫʰʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʚʦʤʫ ʚʝʩʫ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚ ʫ ʚʪʦʨʦʡ (CoSO4 ð 0,24 ʤʛ) ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 44,9 ʠ 44,1% ʠ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

(45,6%). ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʝʩʘ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ (ʫ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8,37; 9,46; 9,05%).  

ʅʘʠʙʦʣʴʰʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʙʳʣ ʦʪʤʝʯʝʥ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʠ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʡ ð ʫ ʦʧʳʪʥʳʭ ʛʨʫʧʧ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,54; 4,02; 5,24%).  ʅʘʨʷʜʫ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʧʨʠʚʝʩʦʤ ʫ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʘʨʘʥʯʠʢʦʚ, ʫ ʥʠʭ ʞʝ ʦʪʤʝʯʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ (32,8 ʠ 31,06% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ, 

30,47% ð ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʨʠʚʝʩʳ ʫ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧ ʙʘʨʘʥʯʠʢʦʚ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʳʰʝʯʥʦʡ, ʢʦʩʪʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʆʧʨʝʜʝʣʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʫ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠ ʚʳʷʩʥʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʝʩʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

(ʧʝʯʝʥʠ, ʩʝʨʜʮʘ, ʧʦʯʝʢ, ʣʝʛʢʠʭ). ʊʘʢ, ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʧʝʯʝʥʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,95; 1,90; 1,66%), ʧʦʯʝʢ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,65; 

0,5; 0,05 % ʠ ʤʝʥʴʰʠʡ ʚʝʩ ʣʝʛʢʠʭ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ1,81; 1,78; 2,7%).  

ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʚʝʣʠʯʠʥʘ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (24,16%), ʫ ʜʚʫʭ 

ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʛʦ ʦʩʪʘʪʢʘ 

ʥʝ ʚʳʷʚʠʣʦ ʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1,13; 1,12; 1,17%). ɸʟʦʪ ʙʝʣʢʦʚ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʫ ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʢʘʟʘʣʩʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ, ʘ ʚʣʘʞʥʦʩʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ 75,84% ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ ʦʜʠʥʘʢʦʚʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

(76,92ï76,65%) ʫ ʞʠʚʦʪʥʳʭ   ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ 

ʢʦʙʘʣʴʪʘ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʙʝʣʢʦʚʦʛʦ ʘʟʦʪʘ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʘʤ ʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʧʨʠʚʝʩʘ ʫ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʘʨʘʥʯʠʢʦʚ ʩʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʦʚʦʛʦ ʘʟʦʪʘ ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʘ 87,27, ʫ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘ 146,47 ʛ ʚʳʰʝ, ʯʝʤ ʫ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʦʣʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʚʦʜʠʤʦʛʦ ʢʦʙʘʣʴʪʘ ʚ ʧʨʦʮʝʩʩʘʭ ʥʘʢʦʧʣʝʥʠʷ ʤʳʰʝʯʥʳʭ ʙʝʣʢʦʚ ʫ ʨʘʩʪʫʱʠʭ 

ʙʘʨʘʥʯʠʢʦʚ ʠ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʪʫʰʠ, ʤʳʰʝʯʥʦʡ, ʢʦʩʪʥʦʡ ʠ ʞʠʨʦʚʦʡ 

ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʝʩ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ [5, 6]. 
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STARVATION EFFECT ON THE FATTY ACIDS MOBILIZATION FROM INTERNAL 

FAT IN RAMS 
 

ÉGuseinova E., Ph.D., Ganja State University, Ganja, Azerbaijan 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʫ 

9 ʙʘʨʘʥʯʠʢʦʚ ʢʘʨʘʜʦʣʘʛʩʢʦʡ ʣʠʥʠʠ ʢʘʨʘʙʘʭʩʢʦʡ ʧʦʨʦʜʳ. ʀʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʛʦʣʦʜʘʥʠʷ ʥʘ 

ʤʦʙʠʣʠʟʘʮʠʶ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʛʦʣʦʜʘʥʠʷ 

ʫʩʠʣʠʚʘʝʪ ʤʦʙʠʣʠʟʘʮʠʶ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʞʠʨʘ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʘʷ 

ʤʦʙʠʣʠʟʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʝ. 
 

Abstract. In the presented article, the results of observations in 9 rams of the Karadolag line of 

the Karabakh breed were examined. They studied the effect of starvation on the mobilization of 

fatty acids from internal fat. It has been established that the fasting process enhances 

the mobilization of fatty acids from internal fat. The most active mobilization is observed for oleic 

acid. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʚʘʯʥʳʝ ʞʠʚʦʪʥʳʝ, ʤʦʙʠʣʠʟʘʮʠʷ, ʞʠʨʥʳʝ ʢʠʩʣʦʪ,r ʩʝʣʝʢʮʠʷ, 

ʣʠʧʠʜʳ.  
 

Keywords: ruminants, mobilization, fatty acids, selection, lipids. 
 

ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʞʚʘʯʥʳʭ ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʠ ʤʦʙʠʣʠʟʘʮʠʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘ ʧʝʯʝʥʴ ð 

ʚ ʛʣʶʢʦʥʝʦʛʝʥʝʟʝ. ʋ ʞʠʚʦʪʥʳʭ ʩ ʦʜʥʦʢʘʤʝʨʥʳʤ ʞʝʣʫʜʢʦʤ ʦʙʘ ʧʨʦʮʝʩʩʘ ð ʛʣʶʢʦʥʝʦʛʝʥʝʟ ʠ 

ʩʠʥʪʝʟ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ð ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʝʯʝʥʠ. ʇʦʵʪʦʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʢʪʠʚʥʦʩʪʴ 

ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʦʩʣʘʙʣʷʝʪ ʜʨʫʛʦʡ; ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʭʨʘʥʝʥʠʠ ʠ ʤʦʙʠʣʠʟʘʮʠʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ [1, 4]. ʆʩʥʦʚʥʳʤ ʬʝʨʤʝʥʪʦʤ, ʫʯʘʩʪʚʫʶʱʠʤ ʚ 

ʤʦʙʠʣʠʟʘʮʠʠ ʣʠʧʠʜʦʚ ʠʟ ʨʝʟʝʨʚʥʳʭ ʪʢʘʥʝʡ, ʷʚʣʷʝʪʩʷ ʛʦʨʤʦʥ-ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʣʠʧʘʟʘ [3, 5, 

10]. 

ɺʣʠʷʥʠʝ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʠ ʛʣʶʢʘʛʦʥʘ ʥʘ ʩʢʦʨʦʩʪʴ ʣʠʧʦʣʠʟʘ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ ʫ ʦʩʣʘʙʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʝʤ ʫ ʦʜʥʦʢʘʤʝʨʥʳʭ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʬʬʝʢʪʳ 

ʩʦʤʘʪʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ ʠ ʛʦʨʤʦʥʦʚ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʦʚʣʝʥʳ 

ʠʟʤʝʥʝʥʠʷʤʠ ʩʠʥʪʝʟʘ ʬʝʨʤʝʥʪʦʚ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʨʝʛʫʣʠʨʫʶʱʝʤ ʚʣʠʷʥʠʠ 

ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʣʠʧʦʣʠʟ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ [6]. ʀʤʝʷ ʚʩʝ ʵʪʦ ʚ ʚʠʜʫ, ʤʳ 

ʠʟʫʯʠʣʠ ʧʨʦʮʝʩʩ ʤʦʙʠʣʠʟʘʮʠʠ ʣʠʧʠʜʦʚ ʧʨʠ ʛʦʣʦʜʘʥʠʠ, ʯʪʦʙʳ ʧʨʦʣʠʪʴ ʩʚʝʪ ʥʘ ʧʨʦʮʝʩʩ 

ʤʦʙʠʣʠʟʘʮʠʠ ʣʠʧʠʜʦʚ ʠʟ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʥʦʛʦ ʞʠʨʘ ʫ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺr ʧʦʣʥʝʥʘ ʩʣʦʞʥʘʷ ʦʧʝʨʘʮʠʷ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧʦ ʤʝʪʦʜʠʢʝ ɸ. ɸ. ɸʣʠʝʚʘ [2] ʥʘ ʙʘʨʘʰʢʝ-

ʩʘʤʮʝ ɻʘʨʘʜʦʣʘʛʩʢʦʡ ʚʝʪʚʠ 9 ʢʘʨʘʙʘʭʩʢʠʭ ʧʦʨʦʜ ʞʠʚʦʡ ʤʘʩʩʦʡ 45,0Ñ1,7 ʢʛ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʣʠ ʦʧʝʨʘʮʠʷ ʠ ʠʤʧʣʘʥʪʠʨʦʚʘʥʠʝ ʢʘʪʝʪʝʨʘ ʚ ʩʦʥʥʫʶ ʘʨʪʝʨʠʶ ʢʘʞʜʦʛʦ ʠʟ 
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ʷʛʥʷʪ, ʚʦʨʦʪʥʫʶ ʚʝʥʫ ʧʝʯʝʥʠ, ʩʦʥʥʫʶ ʘʨʪʝʨʠʶ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʢʘʪʝʪʝʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʘʨʪʝʨʠʷʭ ʠ ʚʦʨʦʪʥʳʭ ʚʝʥʘʭ ʧʝʯʝʥʠ ʤʳ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʚʩʘʩʳʚʘʥʠʠ ʠʟ ʢʠʰʝʯʥʠʢʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʛʦʣʦʜʘʥʠʷ ʥʘ ʤʦʙʠʣʠʟʘʮʠʶ ʣʠʧʠʜʦʚ ʠʟ 

ʨʝʟʝʨʚʥʦʛʦ ʞʠʨʘ. ɼʣʷ ʯʝʛʦ  ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʭʨʦʥʠʯʝʩʢʠʭ ʢʘʪʝʪʝʨʦʚ ʧʦʜʦʧʳʪʥʳʤ 

ʞʠʚʦʪʥʳʤ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʧʫʪʝʤ ʤʳ ʜʝʨʞʘʣʠ ʠʭ ʛʦʣʦʜʥʳʤʠ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. ɺ I, III ʠ V ʜʥʠ 

ʛʦʣʦʜʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʧʫʪʝʤ ʚʟʷʪʠʷ ʧʨʦʙ ʢʨʦʚʠ ʫ ʷʛʥʷʪ. ɿʘ ʩʯʝʪ 

ʨʘʟʥʠʮʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʠ ʚʦʨʦʪʥʦʡ 

ʚʝʥʝ ʧʝʯʝʥʠ ʦʧʨʝʜʝʣʷʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʙʠʣʠʟʘʮʠʠ ʣʠʧʠʜʦʚ ʠʟ ʨʝʟʝʨʚʥʦʛʦ ʞʠʨʘ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ 

ʋʨʦʚʝʥʴ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ, ʚʟʷʪʦʡ ʠʟ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʯʝʨʝʟ 1 ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ ʫ 

ʷʛʥʷʪ ʛʘʨʘʜʦʣʘʛʩʢʦʡ ʚʝʪʚʠ ʢʘʨʘʙʘʭʩʢʦʡ ʧʦʨʦʜr ʩʦʩʪʘʚʠʣ 458,5 ʤʛ/100 ʤʣ. ɺ III ʠ V ʜʥʠ ʛʦʣʦʜʘ 

ʠ ʵʪʠ ʮʠʬʨʳ ʫʚʝʣʠʯʠʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 34,2 ʠ 39,1%. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʚ ʚʦʨʦʪʥʦʡ ʚʝʥʝ ʧʝʯʝʥʠ ʪʘʢʞʝ ʠʟʤʝʥʷʣʠʩʴ ʧʦ 

ʜʘʥʥʳʤ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ. ʊʘʢ, ʯʝʨʝʟ 1 ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʧʠʜʦʚ ʚ 

ʧʨʦʙʘʭ ʢʨʦʚʠ, ʚʟʷʪʳʭ ʠʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ, 

ʩʦʩʪʘʚʠʣʦ 487,8 ʤʛ/100 ʤʣ. ɺ ʪʨʝʪʠʡ ʠ ʧʷʪʳʡ ʜʥʠ ʛʦʣʦʜʘ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

33,8 ʠ 37,7%. ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 5 ʩʫʪʦʢ ʛʦʣʦʜʘʥʠʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ 

ʣʠʧʠʜʦʚ ʢʘʢ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ (61,5%), ʪʘʢ ʠ ʚ ʚʦʨʦʪʥʦʡ ʚʝʥʝ ʧʝʯʝʥʠ (60,6%) ʨʝʟʢʦ 

ʩʥʠʞʘʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʥʘ ʧʷʪʳʝ ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʫ ʙʦʟʘʭʩʢʠʭ ʷʛʥʷʪ ʩʦʩʪʘʚʠʣʘ 313,4 ʤʛ/100 ʤʣ ʚ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʯʝʨʝʟ 1 ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ. ʅʘ ʪʨʝʪʠʡ ʜʝʥʴ ʛʦʣʦʜʘʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 37,7%, ʘ ʥʘ ʧʷʪʳʡ ʜʝʥʴ ʜʦʩʪʠʛ ʤʘʢʩʠʤʫʤʘ 461,4 ʤʛ/100 ʤʣ. ʂʨʦʚʴ, ʚʟʷʪʘʷ ʠʟ 

ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʦʜʥʦʠʤʝʥʥʦʡ ʧʝʯʝʥʠ, ʨʘʚʥʷʣʘʩʴ 347,8 ʤʛ/100 ʤʣ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ. ɺ 

III ʠ V ʜʥʠ ʛʦʣʦʜʘʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʣʩʷ ʚ 1,3 ʠ 1,5 ʨʘʟʘ (ʈ<0,001) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 5-ʜʥʝʚʥʦʛʦ ʛʦʣʦʜʘʥʠʷ ʨʝʟʢʦ ʩʥʠʞʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʢʘʢ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ (200,5 ʤʛ/100 ʤʣ), ʪʘʢ ʠ ʚ ʢʨʦʚʠ, ʚʟʷʪʦʡ ʠʟ 

ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ (226,1 ʤʛ/100 ʤʣ). ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʘʨʪʝʨʠʘʣʴʥʦ-ʚʝʥʦʟʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʦʝʛʦ ʧʦʣʘ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ [7ï9]. ʊʘʢ, ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʦʠʭ ʧʦʣʦʚ (ʛʘʨʘʜʦʣʘʛʩʢʦʡ 

ʠ ʙʦʟʘʭʩʢʦʡ ʧʦʨʦʜ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʢʘʢ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ, ʪʘʢ ʠ ʚ ʚʝʥʦʟʥʦʡ 

ʢʨʦʚʠ, ʚʟʷʪʦʡ ʠʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʛʦʣʦʜʘʥʠʷ ʠ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ ʥʘ 5-ʡ ʜʝʥʴ ʛʦʣʦʜʘʥʠʷ. ʇʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʠʪʘʥʠʷ ʵʪʠ ʟʥʘʯʝʥʠʷ ʨʝʟʢʦ 

ʩʥʠʞʘʶʪʩʷ (ʠʥʦʛʜʘ ʚ 1,5 ʨʘʟʘ). ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʢʨʦʚʠ ʚʩʣʝʜʩʪʚʠʝ ʛʦʣʦʜʘʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʦʙʠʣʠʟʘʮʠʝʡ ʣʠʧʠʜʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʟʘʧʘʩʥʳʭ 

ʞʠʨʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʚ ʚʦʨʦʪʥʦʡ ʚʝʥʝ ʧʝʯʝʥʠ ʚʩʣʝʜʩʪʚʠʝ 

ʛʦʣʦʜʘʥʠʷ ʠ ʠʭ ʧʠʢ ʯʝʨʝʟ 5 ʜʥʝʡ ʛʦʣʦʜʘʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʢʦʥʝʯʥʦ, ʪʦʣʴʢʦ ʤʦʙʠʣʠʟʘʮʠʝʡ 

ʣʠʧʠʜʦʚ ʠʟ ʢʠʰʝʯʥʦʛʦ ʞʠʨʘ (ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʞʠʨʘ) [11]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʣʠʧʠʜʳ, 

ʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʠʟ ʜʨʫʛʠʭ ʨʝʟʝʨʚʥʳʭ ʞʠʨʦʚ, ʧʦʩʪʫʧʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʨʦʚʦʪʦʢ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʦʙʱʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʬʦʥʜ. ʊʦʣʴʢʦ ʣʠʧʠʜʳ (ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ), 

ʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʠʟ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʢʨʦʚʠ ʠ ʩʣʠʟʠ, ʦʙʷʟʘʪʝʣʴʥʦ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʦʙʱʠʡ ʢʨʦʚʦʪʦʢ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʧʝʯʝʥʴ ʯʝʨʝʟ ʧʝʯʝʥʦʯʥʫʶ 

ʚʦʨʦʪʥʫʶ ʚʝʥʫ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʷʛʥʷʪʘʤʠ ʨʘʟʥʦʛʦ ʧʦʣʘ, ʪʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ ʣʠʧʠʜʦʚ (ʦʙʱʠʡ ʫʨʦʚʝʥʴ) ʢʘʢ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ, ʪʘʢ ʠ ʚ ʢʨʦʚʠ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 128 

ʚʟʪ̫ʦʡ ʠʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ, ʫ ʛʘʨʘʜʦʣʘʛʩʢʠʭ ̫ʛʥʷʪ ʚʳʰʝ, ʯʝʤ ʫ ʙʦʟʘʭʩʢʠʭ ̫ʛʥʷʪ. ʇʦʤʠʤʦ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʠ ʢʨʦʚʠ, ʚʟʷʪʦʡ ʠʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ 

ʚʩʣʝʜʩʪʚʠʝ ʛʦʣʦʜʘʥʠʷ, ʚ ʧʨʦʙʘʭ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʙʦʝʛʦ ʧʦʣʘ ʪʘʢʞʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʣʠʯʘʣʘʩʴ ʜʦʣʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʊʘʙʣʠʮʘ 1). 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʦʪ ʉ12:0 ʜʦ ʉ15:0 ʚ ʘʨʪʝʨʠʷʭ, ʧʝʯʝʥʦʯʥʦʡ ʠ ʛʫʙʥʳʭ 

ʚʝʥʘʭ ʷʛʥʷʪ ʦʙʦʝʛʦ ʧʦʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʛʦʣʦʜʘʥʠʷ. ʆʜʥʘʢʦ ʯʝʨʝʟ 

5 ʜʥʝʡ ʛʦʣʦʜʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʚʦʨʦʪʥʦʡ ʚʝʥʝ ʧʝʯʝʥʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 

1,53% ʫ ʛʘʨʘʜʦʣʘʛʩʢʠʭ ʠ ʥʘ 1,35% ʫ ʙʦʟʘʭʩʢʠʭ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 

ʣʘʫʨʠʥʦʚʦʡ, ʤʠʨʠʩʪʠʥʦʚʦʡ ʠ ʛʝʧʪʦʜʝʢʘʥʦʚʦʡ ʢʠʩʣʦʪ. 
 

ʊʘʙʣʠʮʘ 1 

ɼʀʅɸʄʀʂɸ ɺʓʉʆʂʆʄʆʃɽʂʋʃʗʈʅʓʍ ɾʀʈʅʓʍ ʂʀʉʃʆʊ ɺ ʉʊɽʅʂɽ ɾɽʃʋɼʆʏʅʆ-

ʂʀʐɽʏʅʆɻʆ ʊʈɸʂʊɸ ʇʈʀ ɻʆʃʆɼɸʅʀʀ ʀ ʇʆʉʃɽ ʆʊʂʆʈʄɸ ʋ ɻɸʈɸɼʆʃɸɻʉʂʀʍ ʗɻʅʗʊ 

ʂʦʜ ʉʫʪʢʠ ʛʦʣʦʜʘʥʠʷ ʇʦʩʣʝ ʦʪʢʦʨʤʘ 

ʏʝʨʝʟ 1 ʩʫʪʢʠ 3 5 

ʘʨʪʝʨ. 

ʢʨʦʚʴ  

ʚʝʥ. 

ʢʨʦʚʴ 

ʘʨʪʝʨ. 

ʢʨʦʚʴ  

ʚʝʥ. 

ʢʨʦʚʴ 

ʘʨʪʝʨ. 

ʢʨʦʚʴ  

ʚʝʥ. 

ʢʨʦʚʴ 

ʘʨʪʝʨ. 

ʢʨʦʚʴ  

ʚʝʥ. 

ʢʨʦʚʴ 

C14:0 0,57Ñ0,01 0,44Ñ0,06 0,66Ñ0,08 0,41Ñ0,01 0,28Ñ0,02 0,18Ñ0,01 0,37Ñ0,01 0,44Ñ0,01 

C16:0 15,02Ñ0,46 16,83Ñ0,76 15,08Ñ0,36 15,86Ñ0,26 15,28Ñ0,31 15,46Ñ0,02 19,58Ñ0,13 18,55Ñ0,29 

C18:0 21,99Ñ0,16 20,21Ñ0,46 16,11Ñ0,63 14,85Ñ0,56 19,61Ñ0,53 18,07Ñ1,22 22,75Ñ0,76 21,88Ñ0,62 

C18:1 30,61Ñ0,92 33,62Ñ0,80 36,84Ñ0,09 38,18Ñ0,08 38,76Ñ1,45 40,20Ñ0,78 33,65Ñ0,11 33,50Ñ0,22 

C18:2 16,62Ñ1,14 14,36Ñ0,57 14,17Ñ0,27 14,47Ñ0,07 13,27Ñ0,10 14,55Ñ0,38 14,05Ñ1,11 14,50Ñ0,37 

C18:3 1,39Ñ0,09 1,13Ñ0,12 1,53Ñ0,12 1,22Ñ0,03 1,06Ñ0,07 0,83Ñ0,05 1,58Ñ0,02 1,14Ñ0,07 

C20:4 4,37Ñ0,56 3,60Ñ0,98 5,71Ñ0,13 5,11Ñ0,68 3,32Ñ0,31 2,46Ñ0,12 1,13Ñ0,03 1,49Ñ0,11 

 ʩr ʪʝr 

 39,41 40,29 33,84 33,31 37,23 35,90 44,73 43,86 

 ʛʦʣʦʜʥʳʝ 

 60,59 59,27 66,16 66,69 62,77 64,10 55,27 56,14 

 ʠʥʜʝʢʩ ʩʳʪʦʩʪʠ 

 0,65 0,67 0,51 0,49 0,59 0,56 0,81 0,78 
 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʫ ʷʛʥʷʪ ʦʙʦʝʛʦ ʧʦʣʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ 

ʛʦʣʦʜʘʥʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʨʪʝʨʠʘʣʴʥʦ-ʚʝʥʦʟʥʘʷ ʨʘʟʥʠʮʘ ʵʪʦʡ ʢʠʩʣʦʪʳ ʙʳʣʘ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʚ I, III ʠ V ʜʥʠ ʛʦʣʦʜʘʥʠʷ ʫ ʛʘʨʘʜʦʣʘʛʦʚ (ī1,81; ī0,78 ʠ ī0,18), ʘ ʧʦʩʣʝ 

ʢʦʨʤʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ (1,02). (ʊʘʙʣʠʮʘ 2) 

ʋ ʙʦʟʘʭʩʢʠʭ ʷʛʥʷʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʢʘʢ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ, ʪʘʢ 

ʠ ʚ ʢʨʦʚʠ, ʚʟʷʪʦʡ ʠʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ, ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʫ ʛʘʨʘʜʦʣʘʛʩʢʠʭ. ʊʘʢʞʝ 

ʘʨʪʝʨʠʘʣʴʥʦ-ʚʝʥʦʟʥʘʷ ʨʘʟʥʠʮʘ ʧʦ ʵʪʦʡ ʢʠʩʣʦʪʝ ʙʳʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʚʳʩʦʢʦʡ ʫ ʙʦʟʘʭʩʢʠʭ 

ʷʛʥʷʪ. ʊʘʢ, ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛʘʣ ī1,96 %, ʚ ʪʨʝʪʴʠ ʠ ʧʷʪʳʝ 

ʩʫʪʢʠ ī0,61 ʠ 1,63 %, ʧʦʩʣʝ ʦʪʢʦʨʤʘ ī0,04 %.  

ʅʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ, 

ʚʟʷʪʦʡ ʢʘʢ ʠʟ ʘʨʪʝʨʠʘʣʴʥʦʡ, ʪʘʢ ʠ ʠʟ ʧʝʯʝʥʦʯʥʦʡ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʷʛʥʷʪ ʦʙʦʝʛʦ ʧʦʣʘ, ʨʝʟʢʦ 

ʩʥʠʟʠʣʘʩʴ. ʊʘʢ, ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʫ 

ʛʘʨʘʜʦʣʘʛʦʚ ʩʦʩʪʘʚʠʣʦ 16%, ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ, ʚʟʷʪʦʡ ʠʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ, ð 14,85%, ʚ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʙʦʟʘʭʦʚ ð 20,82%, ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ, ʚʟʷʪʦʡ ʠʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ð 

18,92%. ʋ ʞʠʚʦʪʥʳʭ ʦʙʦʝʛʦ ʧʦʣʘ ʘʨʪʝʨʠʘʣʴʥʦ-ʚʝʥʦʟʥʘʷ ʨʘʟʥʠʮʘ ʧʦ ʵʪʦʡ ʢʠʩʣʦʪʝ 

ʧʦʣʦʞʠʪʝʣʴʥʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʦʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʤʝʥʷʣʦʩʴ, ʙʳʣʦ 

ʩʚʷʟʘʥʦ ʩ ʛʦʣʦʜʦʤ ʠ ʧʦʩʣʝ ʝʜʳ. ʅʘ 3-ʠ ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʣʠʧʠʜʘʭ 
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ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʛʘʨʘʜʦʣʘʛʩʢʠʭ ̫ʛʥʷʪ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 6,2%, ʘ ʥʘ 5-ʝ ʩʫʪʢʠ ʛʦʣʦʜʘʥʠʷ ð ʥʘ 

8,2%. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʣʠʧʠʜʳ ʢʨʦʚʠ, ʚʟʷʪʳʝ ʠʟ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ, ʙʳʣʠ ʚʳʰʝ ʥʘ 4,0 ʠ 

6,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʪʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʣʠʧʠʜʘʭ 

ʢʨʦʚʠ, ʚʟʷʪʳʭ ʠʟ ʦʙʦʠʭ ʩʦʩʫʜʦʚ (ʘʨʪʝʨʠʡ, ʚʦʨʦʪʥʦʡ ʚʝʥʳ) ʙʦʟʘʭʩʢʠʭ ̫ʛʥʷʪ, ʥʦ ʙʳʣʠ ʥʠʞʝ, ʯʝʤ 

ʫ ʛʘʨʘʜʦʣʘʛʩʢʠʭ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʣʠʧʠʜʘʭ ʢʨʦʚʠ, ʚʟʷʪʦʡ ʠʟ ʚʦʨʦʪʥʦʡ 

ʚʝʥʳ, ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 3,7 ʠ 4,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʥʠʮʘ ɸīɺ ʩʦʩʪʘʚʠʣʘ 0,92% ʚ ʧʝʨʚʳʡ 

ʜʝʥʴ ʛʦʣʦʜʘʥʠʷ ʠ 3,85 ʠ 2,40% ʚ 3-ʡ ʠ 5-ʡ ʜʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

ʊʘʙʣʠʮʘ 2 

ɼʀʅɸʄʀʂɸ ɺʓʉʆʂʆʄʆʃɽʂʋʃʗʈʅʓʍ ɾʀʈʅʓʍ ʂʀʉʃʆʊ  

ɺ ʉʊɽʅʂɽ ɾɽʃʋɼʆʏʅʆ-ʂʀʐɽʏʅʆɻʆ ʊʈɸʂʊɸ  

ʇʈʀ ɻʆʃʆɼɸʅʀʀ ʀ ʇʆʉʃɽ ʆʊʂʆʈʄɸ ʋ ɹʆɿɸʍʉʂʀʍ ʗɻʅʗʊ 

ʂʦʜ ʉʫʪʢʠ ʛʦʣʦʜʘʥʠʷ ʇʦʩʣʝ ʦʪʢʦʨʤʘ 

ʏʝʨʝʟ 1 ʩʫʪʢʠ 3 5 

ʘʨʪʝʨ. 

ʢʨʦʚʴ  

ʚʝʥ. 

ʢʨʦʚʴ 

ʘʨʪʝʨ. 

ʢʨʦʚʴ  

ʚʝʥ. 

ʢʨʦʚʴ 

ʘʨʪʝʨ. 

ʢʨʦʚʴ  

ʚʝʥ. 

ʢʨʦʚʴ 

ʘʨʪʝʨ. 

ʢʨʦʚʴ  

ʚʝʥ. 

ʢʨʦʚʴ 

C14:0 0,61Ñ0,02 0,47Ñ0,01 0,37Ñ0,05 0,47Ñ0,01 0,47Ñ0,06 0,21Ñ0,02 0,51Ñ0,05 0,54Ñ0,01 

C16:0 17,79Ñ0,38 15,83Ñ0,34 17,64Ñ0,65 17,03Ñ0,22 20,43Ñ0,13 18,80Ñ0,03 19,52Ñ0,86 19,48Ñ0,95 

C18:0 21,01Ñ0,08 20,46Ñ0,14 20,82Ñ0,14 18,92Ñ0,04 22,03Ñ0,06 20,19Ñ1,28 22,95Ñ1,67 22,34Ñ0,12 

C18:1 30,89Ñ0,55 31,81Ñ0,75 31,63Ñ0,89 35,48Ñ0,23 33,77Ñ0,63 36,17Ñ0,38 31,97Ñ0,47 31,71Ñ0,81 

C18:2 13,18Ñ1,26 14,33Ñ0,31 12,61Ñ0,14 14,24Ñ0,46 12,92Ñ0,23 14,91Ñ0,99 14,10Ñ0,59 14,08Ñ0,63 

C18:3 1,25Ñ0,03 1,07Ñ0,13 1,04Ñ0,02 0,91Ñ0,04 0,91Ñ0,08 0,67Ñ0,10 1,33Ñ0,06 1,25Ñ0,04 

C20:4 6,08Ñ0,28 7,24Ñ0,79 5,81Ñ0,13 4,49Ñ0,06 2,43Ñ0,33 2,67Ñ0,02 1,83Ñ0,03 2,21Ñ0,06 

ʩr ʪʝr 

 41,39 39,89 40,93 38,58 44,94 40,73 45,48 44,70 

ʛʦʣʦʜʥʳʝ 

 58,61 60,11 59,07 61,42 55,06 59,27 59,27 55,30 

ʠʥʜʝʢʩ ʩʳʪʦʩʪʠ 

 0,71 0,66 0,69 0,63 0,81 0,69 0,69 0,80 

 

ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʧʷʪʠʜʥʝʚʥʦʛʦ ʛʦʣʦʜʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʦʣʝʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʚ ʧʨʦʙʘʭ ʢʨʦʚʠ ʦʙʦʠʭ ʧʦʣʦʚ ʨʝʟʢʦ ʩʥʠʞʘʣʦʩʴ. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʡ ʢʠʩʣʦʪʳ ʚ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʛʘʨʘʜʦʣʘʛʩʢʠʭ ʷʛʥʷʪ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 5,1%, ʘ ʚ ʣʠʧʠʜʘʭ ʢʨʦʚʠ, ʚʟʷʪʳʭ ʠʟ 

ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ, ʥʘ 6,7%. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ 

ʙʦʟʘʭʩʢʠʭ ʷʛʥʷʪ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʦʙʨʘʟʮʘʭ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʵʪʠʭ 

ʞʠʚʦʪʥʳʭ ʩʥʠʟʠʣʘʩʴ ʥʘ 1,8%, ʘ ʚʥʫʪʨʠʚʝʥʥʳʭ ʣʠʧʠʜʦʚ ʥʘ 4,5%. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʤʳ ʦʙʲʷʩʥʷʝʤ ʧʨʝʢʨʘʱʝʥʠʝʤ ʤʦʙʠʣʠʟʘʮʠʠ ʣʠʧʠʜʦʚ ʠʟ ʨʝʟʝʨʚʥʳʭ 

ʞʠʨʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ. ʇʦʩʣʝ ʧʦʜʢʦʨʤʢʠ ʨʘʟʥʠʮʘ ɸīɺ ɻ ʪʦʡ ʢʠʩʣʦʪʳ ʪʘʢʞʝ 

ʧʦʣʦʞʠʪʝʣʴʥʘ, 0,15% ʫ ʛʘʨʘʜʦʣʘʛʦʚ ʠ 0,26% ʫ ʙʦʟʘʭʦʚ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʠ ʜʠʥʘʤʠʢʘ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʢʘʢ ʚ ʘʨʪʝʨʠʘʣʴʥʦʡ, ʪʘʢ ʠ ʚ ʚʝʥʦʟʥʦʡ 

ʢʨʦʚʠ (ʚʦʨʦʪʥʦʡ ʚʝʥʝ) ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʦʝʛʦ ʧʦʣʘ ʥʘ ʛʦʣʦʜʘʥʠʠ ʠ ʧʦʩʣʝ 

ʢʦʨʤʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʪʘʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [7ï9] ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʦʣʦʜʘʥʠʝ ʠ ʜʠʝʪʘ ʥʝ ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ ʣʠʥʦʣʝʚʦʡ 

ʢʠʩʣʦʪʳ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʣʠʥʦʣʝʚʘʷ ʢʠʩʣʦʪʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʬʦʩʬʦʣʠʧʠʜʦʚ ʧʝʯʝʥʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʵʪʦʡ 

ʢʠʩʣʦʪʳ ʚ ʢʨʦʚʠ ʦʥʘ ʫʜʝʨʞʠʚʘʝʪʩʷ (ʫʩʚʘʠʚʘʝʪʩʷ) ʧʝʯʝʥʴʶ, ʘ ʧʨʠ ʥʠʟʢʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʧʝʯʝʥʴ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪ ʝʛʦ ʚ ʦʙʱʠʡ ʢʨʦʚʦʪʦʢ. ʀʟ ʢʠʩʣʦʪ ʩ ʘʪʦʤʦʤ ʫʛʣʝʨʦʜʘ 20 ʘʨʘʭʠʜʦʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʙʳʣʘ ʩʘʤʦʡ ʣʝʪʫʯʝʡ ʠʟ-ʟʘ ʛʦʣʦʜʘʥʠʷ. ɺ ʦʧʳʪʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʘʨʘʭʠʜʦʥʦʚʦʡ 
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ʢʠʩʣʦʪʳ ʢʘʢ ʚ ʣʠʧʠʜʘʭ ʚʝʥʦʟʥʦʡ (ʚʦʨʦʪʥʦʡ ʚʝʥʳ), ʪʘʢ ʠ ʚ ʣʠʧʠʜʘʭ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʷʛʥʷʪ 

ʦʙʦʝʛʦ ʧʦʣʘ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʡ ʢʠʩʣʦʪʳ ʚ ʣʠʧʠʜʘʭ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ 

ʢʦʨʤ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʛʦʣʦʜʘʥʠʷ (V ʜʥʝʡ), ʪʘʢʞʝ ʙʳʣʦ ʥʠʟʢʠʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʨʘʭʠʜʦʥʦʚʘʷ 

ʢʠʩʣʦʪʘ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʠʟ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ. ʇʦ ʜʘʥʥʳʤ ɸ. ɸ. ɸʣʠʝʚʘ [1, 2], ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʦʨʛʘʥʠʟʤʝ ʦʩʣʘʙʝʚʘʝʪ ʠ ʩʠʥʪʝʟ ʘʨʘʭʠʜʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ. ɻʝʥʜʝʨʥʳʭ ʨʘʟʣʠʯʠʡ, ʘʨʪʝʨʠʘʣʴʥʳʭ ʠʣʠ ʚʝʥʦʟʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʨʫʛʠʭ 

ʢʠʩʣʦʪ ʚ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ, 

ʧʨʦʮʝʩʩ ʛʦʣʦʜʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʫʩʢʦʨʷʝʪ ʤʦʙʠʣʠʟʘʮʠʶ ʦʙʱʠʭ ʣʠʧʠʜʦʚ ʠʟ ʨʝʟʝʨʚʥʳʭ ʞʠʨʦʚ 

(ʢʠʰʝʯʥʳʡ ʞʠʨ), ʥʦ ʥʘ ʜʦʣʶ ʚʩʝʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝ ʚʣʠʷʝʪ. ɸʨʪʝʨʠʘʣʴʥʘʷ ʠʣʠ 

ʚʝʥʦʟʥʘʷ (ʧʝʯʝʥʦʯʥʘʷ ʚʦʨʦʪʥʘʷ ʚʝʥʘ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʣʝʪʫʯʝʡ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʚ 

ʣʠʧʠʜʘʭ ʢʨʦʚʠ ʠʟ-ʟʘ ʛʦʣʦʜʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɻʦʨʤʦʥʳ, ʠʤʝʷ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʨʠʪʤʳ ʩʝʢʨʝʮʠʠ, ʦʢʘʟʳʚʘʶʪ ʩʠʩʪʝʤʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʠ ʨʠʪʤʳ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʤʥʦʛʠʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʤʘ ʠ ʪʨʝʙʫʶʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʚʝʪ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ. ɺ ʦʙʟʦʨʝ 

ʣʠʪʝʨʘʪʫʨʳ ʤʳ ʧʦʢʘʟʘʣʠ, ʢʘʢ ʪʘʢʦʡ ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ ʙʳʣ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥ ʜʣʷ ʨʘʩʢʨʳʪʠʷ 

ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ (ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʦʩʠ), ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʛʦʥʘʜʥʦʡ ʦʩʝʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʢʘʟʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

 

Abstract. Hormones, having their own unique rhythms of secretion, have a systemic effect on 

all organs and systems of the human body. Combined mathematical modeling and experimental 

approaches have shown that these rhythms are the result of regulatory processes occurring at many 

levels of the body and require constant dynamic balancing, especially in response to stimuli. In 

a review of the literature, we have shown how such a hybrid approach has been successfully applied 

to unravel the complex mechanisms of regulation of carbohydrate metabolism (metabolic axis), 

hypothalamic-pituitary-adrenal and hypothalamic-pituitary-gonadal axes. In addition, the prospects 

for further development of this direction are shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ, ʫʣʴʪʨʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʭʨʦʥʦʪʝʨʘʧʠʷ, 

ʛʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʵʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʘ, ʛʦʨʤʦʥʳ. 
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ʇʦʥʠʤʘʥʠʝ ʩʣʦʞʥʦʩʪʠ ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʪʨʝʙʫʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ 

ʕʥʜʦʢʨʠʥʥʳʝ ʦʩʠ ʷʚʣʷʶʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʧʨʠʤʝʨʦʤ ʩʣʦʞʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʮʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ 

ʩʠʩʪʝʤʘ, ʩʝʢʨʝʪʦʨʥʳʝ ʞʝʣʝʟʳ, ʪʢʘʥʠ, ʢʣʝʪʢʠ, ʛʦʨʤʦʥʳ) ʠ ʰʢʘʣʳ ʚʨʝʤʝʥʠ (ʤʝʩʷʯʥʳʝ, 

ʮʠʨʢʘʜʥʳʝ, ʫʣʴʪʨʘʜʠʘʥʥʳʝ ʨʠʪʤʳ). ʕʪʠ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʧʨʦʷʚʣʷʶʪ ʥʝʣʠʥʝʡʥʳʝ ʨʝʘʢʮʠʠ, 

ʠʤʝʶʪ ʨʷʜ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʝʪʣʷʤʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʝʨʝʢʨʝʩʪʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʨʛʘʥʠʟʤʘ (ʥʘʧʨʠʤʝʨ, ʠʤʤʫʥʥʦʡ, 

ʥʝʨʚʥʦʡ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ ʪʨʘʢʪʦʤ). ʕʥʜʦʢʨʠʥʥʳʝ ʦʩʠ 

ʪʘʢʞʝ ʦʯʝʥʴ ʜʠʥʘʤʠʯʥʳ, ʧʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʨʤʦʥʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʣʦʞʥʦʝ 

ʚʨʝʤʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʢʦʨʦʪʢʠʭ ʠ ʜʣʠʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʯʪʦ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʦʨʛʘʥʠʟʤʫ ʢ ʚʳʟʦʚʘʤ 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʏʪʦ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʦ, ʥʘʨʫʰʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʵʪʠʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʦʥʦ ʥʝʦʙʨʘʪʠʤʦ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʶ 

[1ï6]. 

ʂʦʥʮʝʧʮʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʨʘʟʨʘʙʦʪʘʣ ʅʦʨʙʝʨʪ ɺʠʥʝʨ ʚ ʩʝʨʝʜʠʥʝ 20-ʛʦ ʚʝʢʘ, ʯʪʦ ʣʝʛʣʦ 

ʚ ʦʩʥʦʚʫ ʢʠʙʝʨʥʝʪʠʢʠ ʠ ʧʦʤʦʛʣʦ ʬʠʟʠʦʣʦʛʘʤ ʧʦʥʷʪʴ, ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʨʘʙʦʪʘʝʪ ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤʠ ʟʚʝʥʦʤ ʛʦʤʝʦʩʪʘʟʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ 

ʦʪʢʨʳʪʳ ʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʦʙʲʷʩʥʷʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʝʜʚʦʩʭʠʱʘʪʴ ʩʦʙʳʪʠʷ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ. ɺʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʵʥʜʦʢʨʠʥʥʳʝ ʦʩʠ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʨʠʪʤʳ, ʚʦʟʙʫʞʜʝʥʠʝ 

ʥʝʡʨʦʥʦʚ, ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ). ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʩʢʨʳʣʠ ʨʝʛʫʣʷʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʵʪʫ çʛʦʤʝʦʜʠʥʘʤʠʢʫè, ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜ 

ʨʘʟʨʫʰʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʨʝʞʠʤʘʤ 

(ʘʣʣʦʩʪʘʟ) ʠ ʨʘʟʨʫʰʝʥʠʝ ʚʦ ʚʨʝʤʷ ʙʦʣʝʟʥʠ. ʆʧʠʩʘʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʧʦʩʚʷʱʝʥ ʨʷʜ ʨʘʙʦʪ [7ï9]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʠʚʥʝʩʪʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʣʦ 

ʙʳ ʣʫʯʰʝ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʧʦʜʭʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʨʘʩʰʠʬʨʦʚʢʫ ʩʣʦʞʥʦʩʪʠ ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ. 

ɺ ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʧʨʠʤʝʨʘʭ ʨʝʛʫʣʷʮʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʛʦʥʘʜʥʦʡ ʦʩʝʡ ʤʳ ʧʦʢʘʟʳʚʘʝʤ, 

ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʠ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ, ʢʦʪʦʨʫʶ ʵʪʠ ʤʦʜʝʣʠ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʚ ʨʘʟʚʠʪʠʠ ʭʨʦʥʦʤʝʜʠʮʠʥʳ. ʄʳ ʪʘʢʞʝ ʦʙʩʫʜʠʤ 

ʧʨʠʤʝʨ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʛʠʙʨʠʜʥʳʭ ʧʦʜʭʦʜʦʚ: ʜʠʥʘʤʠʯʝʩʢʠʡ ʟʘʞʠʤ ʚ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʠ, ʛʜʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʛʨʘʮʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʨʘʙʦʪʳ ʩʝʢʨʝʪʦʨʥʳʭ ʢʣʝʪʦʢ. 

  

ʋʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ: ʦʪ ʤʝʭʘʥʠʟʤʦʚ ʩʝʢʨʝʮʠʠ ʜʦ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʙʦʪʳ ʙʝʪʘ-ʢʣʝʪʦʢ 

ʋʯʠʪʳʚʘʷ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʩʝʢʨʝʮʠʷ ʠʥʩʫʣʠʥʘ ʙʝʪʘ-ʢʣʝʪʢʘʤʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʠʩʫʥʦʢ 1) ʙʳʣʘ ʧʨʝʜʤʝʪʦʤ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʩʪʦʣʝʪʠʷ [4, 5]. ʇʝʨʚʠʯʥʳʡ ʧʫʪʴ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ, ʩʪʠʤʫʣʠʨʫʝʤʦʡ ʛʣʶʢʦʟʦʡ, ʩʚʷʟʘʥ ʩʦ 

ʩʣʦʞʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ, ʢʦʪʦʨʳʝ 
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ʧʦʟʚʦʣʷʶʪ ʠʦʥʘʤ ʉʘ2+ ʧʨʦʥʠʢʘʪʴ ʚ ʢʣʝʪʢʫ ʠ ʟʘʧʫʩʢʘʪʴ ʩʝʢʨʝʪʦʨʥʳʡ ʤʝʭʘʥʠʟʤ. ʕʪʘ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʢʣʝʪʦʯʥʳʤ ʤʝʪʘʙʦʣʠʟʤʦʤ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʜʘʪʯʠʢ 

ʛʣʶʢʦʟʳ, ʧʦʚʳʰʘʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ɸʊʌ/ɸɼʌ, ʚʳʟʳʚʘʷ ʟʘʢʨʳʪʠʝ K-ɸʊʌ-

ʢʘʥʘʣʦʚ, ʜʝʧʦʣʷʨʠʟʫʷ ʤʝʤʙʨʘʥʫ ʠ ʧʨʠʙʣʠʞʘʷ ʝʝ ʢ ʧʦʨʦʛʫ ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ 

ʜʝʡʩʪʚʠʷ [4]. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʜʝʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʫʪʷʤʠ ʚ ʙʝʪʘ-ʢʣʝʪʢʘʭ 

ʚ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʵʪʠ ʧʨʦʮʝʩʩʳ. 

 

 
ʈʠʩʫʥʦʢ 1. ʄʝʪʘʙʦʣʠʯʝʩʢʘʷ ʦʩʴ (ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ)  

 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʜʦʩʪʠʛʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʜʝʡʩʪʚʠʡ ʛʦʨʤʦʥʦʚ ʠʥʩʫʣʠʥʘ, ʛʣʶʢʘʛʦʥʘ ʠ ʩʦʤʘʪʦʩʪʘʪʠʥʘ. ʀʥʩʫʣʠʥ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʩʘʩʳʚʘʥʠʶ ʛʣʶʢʦʟʳ ʠʟ ʢʨʦʚʠ ʧʝʯʝʥʴʶ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʪʢʘʥʷʤʠ, ʩʥʠʞʘʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʥʮʝʥʪʨʘʮʠʶ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ɺ ʵʪʠʭ ʪʢʘʥʷʭ ʛʣʶʢʦʟʘ ʟʘʪʝʤ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʛʣʠʢʦʛʝʥ ʠʣʠ ʞʠʨ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʧʘʩʘʝʪʩʷ. ɻʣʶʢʘʛʦʥ ʠʛʨʘʝʪ ʨʦʣʴ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʠʥʩʫʣʠʥʫ, ʧʦʙʫʞʜʘʷ ʪʢʘʥʠ ʧʨʝʚʨʘʱʘʪʴ ʵʪʠ ʩʫʙʩʪʨʘʪʳ ʦʙʨʘʪʥʦ ʚ ʛʣʶʢʦʟʫ ʜʣʷ ʩʝʢʨʝʮʠʠ ʚ 
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ʢʨʦʚʦʪʦʢ. ʉʦʤʘʪʦʩʪʘʪʠʥ ʠʥʛʠʙʠʨʫʝʪ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ ʠ ʛʣʶʢʘʛʦʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʝʪʘ- ʠ 

ʘʣʴʬʘ-ʢʣʝʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʩʪʨʦʚʢʘʭ ʃʘʥʛʝʨʛʘʥʩʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʙʝʪʘ-ʢʣʝʪʦʢ ʫʯʠʪʳʚʘʶʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ, ʤʝʪʘʙʦʣʠʟʤ ʙʝʪʘ-ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ, 

ʥʘʧʨʠʤʝʨ, ʛʣʠʢʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʦʢʘʟʘʥʥʳʝ ʚ 

çʤʦʜʝʣʠ ʜʚʦʡʥʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘè. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʚʝʜʝʥʠʷ ʙʝʪʘ-ʢʣʝʪʦʢ ʦʩʥʦʚʘʥʳ ʥʘ ʤʦʜʝʣʠ ʏʝʷ-

ʂʝʡʟʝʨʘ [10]. ʕʪʘ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʜʠʥʘʤʠʢʫ Ca2+, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʝʪʝʨʧʝʣʘ ʤʥʦʞʝʩʪʚʦ ʤʦʜʠʬʠʢʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 

ʛʣʠʢʦʣʠʪʠʯʝʩʢʠʭ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʝʨʚʠʯʥʘʷ ʮʝʣʴ ʵʪʠʭ ʤʦʜʝʣʝʡ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤʳ, ʚʳʟʳʚʘʶʱʠʝ ʧʫʣʴʩʠʨʫʶʱʫʶ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ ʩʦ 

ʩʨʝʜʥʠʤ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 5 ʤʠʥʫʪ, ʥʘʙʣʶʜʘʝʤʫʶ ʫ ʛʨʳʟʫʥʦʚ, ʩʦʙʘʢ ʠ ʣʶʜʝʡ [11, 12]. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʤʥʦʛʠʝ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʦʣʝʙʘʥʠʷ Ca2+ ʠ ʛʣʠʢʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʦʜʠʥ ʠʟ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦ ʩʫʱʝʩʪʚʫ, ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʡ ʧʝʨʠʦʜ 

ʠʤʧʫʣʴʩʦʚ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ [13]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʤʦʜʝʣʠ 

ʜʚʦʡʥʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ [14] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʜʚʘ ʤʝʭʘʥʠʟʤʘ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʨʠʪʤʠʯʝʩʢʦʡ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ (ʪ. ʝ. ʉʘ2+ ʠ ʛʣʠʢʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʛʫʪ 

ʢʦʣʝʙʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʥʦ ʚʤʝʩʪʝ ʚʳʟʳʚʘʶʪ ʢ ʢʦʣʝʙʘʥʠʷʤ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ, 

ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʤʳʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʘ ʤʦʜʝʣʴ ʩʪʘʣʘ ʙʝʩʮʝʥʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ 

ʧʦʥʠʤʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʠʩʭʦʜʷʪ [13]. ʉ ʪʝʭ ʧʦʨ ʤʦʜʝʣʴ ʩ ʜʚʫʤʷ 

ʦʩʮʠʣʣʷʪʦʨʘʤʠ ʙʳʣʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʜʣʷ ʚʢʣʶʯʝʥʠʷ Ca2+ ʩʦʚʤʝʩʪʥʦ ʩ ʛʣʠʢʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʕʪʘ ʫʣʫʯʰʝʥʥʘʷ ʤʦʜʝʣʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ [13, 15] ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʥʠ ʢʦʣʝʙʘʥʠʷ ʚ Ca2+, ʥʠ ʤʝʪʘʙʦʣʠʟʤ ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʦʙʱʫʶ 

ʨʠʪʤʠʯʥʦʩʪʴ ʚ ʙʝʪʘ-ʢʣʝʪʢʘʭ [16], ʠ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʚ ʩʚʝʪʝ ʥʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʆʜʥʦʡ ʠʟ ʧʦʨʘʟʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʝʪʘ-ʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʥʫʪʨʠ ʦʩʪʨʦʚʢʦʚ 

ʦʥʠ ʧʨʦʷʚʣʷʶʪ ʪʝʩʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʨʝʛʫʣʷʨʥʳʭ ʢʦʣʝʙʘʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʢʦʣʝʙʣʶʪʩʷ ʥʝʨʝʛʫʣʷʨʥʦ [17]. ʕʪʦ ʷʚʣʝʥʠʝ ʙʳʣʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʤʦʜʝʣʠʨʦʚʘʥʦ ʧʫʪʝʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʪʨʦʚʢʘ ʢʘʢ ʩʝʪʠ ʙʝʪʘ-ʢʣʝʪʦʢ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʠʧʦʪʝʟʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ [18] ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʢʘʭ 

çʩʛʣʘʞʠʚʘʝʪʩʷè ʤʝʞʢʣʝʪʦʯʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, ʪʘʢ ʯʪʦ ʩʝʪʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʢʣʝʪʦʢ ʚ ʥʝʡ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʠʜʝʝ, ʯʪʦ ʦʩʪʨʦʚʢʠ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʠʥʮʠʪʠʡ, ʧʨʠ ʵʪʦʤ ʥʠ ʦʜʥʘ ʷʯʝʡʢʘ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʫʶ ʨʝʘʢʮʠʶ ʩʝʪʠ. ʆʜʥʘʢʦ ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʙʳʣʦ ʧʦʩʪʘʚʣʝʥʦ ʧʦʜ ʩʦʤʥʝʥʠʝ ʥʦʚʳʤʠ ʦʧʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʜʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʦʜʥʦʡ (ʩʧʝʮʠʬʠʯʝʩʢʦʡ) ʢʣʝʪʢʠ ʤʦʞʝʪ 

ʥʘʨʫʰʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʨʠʪʤʳ ʚʦ ʚʩʝʤ ʦʩʪʨʦʚʢʝ [19]. ʅʘʣʠʯʠʝ ʵʪʠʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, 

ʫʟʣʦʚʳʭ ̫ ʯʝʝʢ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʧʨʠʤʝʥʠʚ ʢ ʦʩʪʨʦʚʢʫ ʪʝʦʨʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʛʨʘʬʦʚ. 

ʊʝʦʨʝʪʠʢʦ-ʛʨʘʬʦʚʳʝ ʤʦʜʝʣʠ ʧʨʠʜʘʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʘʣʠʯʠʶ ʠ ʭʘʨʘʢʪʝʨʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚʥʫʪʨʠ ʦʩʪʨʦʚʢʦʚ, ʘ ʥʝ ʜʠʥʘʤʠʢʝ ʦʪʜʝʣʴʥʳʭ ʙʝʪʘ-ʢʣʝʪʦʢ [20]. ʊʘʢʠʝ ʤʦʜʝʣʠ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʦʪ ʚʥʝʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʠ 

ʪʦ, ʯʪʦ ʛʝʪʝʨʦʛʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʝʪʝʡ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ 

ʫʟʣʦʚʳʝ ʢʣʝʪʢʠ [21], ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʦ ʙʳ ʪʨʫʜʥʦ ʧʦʥʷʪʴ ʙʝʟ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ ʛʨʘʬʦʚ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ 

ʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ, ʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʦʙʲʷʩʥʷʶʱʝʡ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 
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ʧʦ ʤʦʣʯʘʥʠʶ ʫʟʣʦʚʳʭ ʢʣʝʪʦʢ, ʥʦ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ ʦʙʲʝʜʠʥʠʪʴ ʜʚʘ 

ʧʦʜʭʦʜʘ. 

ʅʘʨʷʜʫ ʩ ʩʝʢʨʝʪʦʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ [4]. ʏʪʦʙʳ 

ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʦ ʷʚʣʝʥʠʝ, ʧʨʝʜʣʦʞʝʥʘ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ [22], ʦʧʠʩʳʚʘʶʱʘʷ 

ʨʝʘʢʮʠʶ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ, ʚʢʣʶʯʘʷ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʙʝʪʘ-

ʢʣʝʪʦʢ ʚ ʢʦʨʦʪʢʠʝ ʠ ʩʨʝʜʥʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʙʝʪʘ-ʢʣʝʪʦʢ ʚ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪ 

ʚʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠ ʧʦʪʝʨʠ ʚʝʩʘ, ʘ ʪʘʢʞʝ ʤʝʜʠʮʠʥʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʰʫʥʪʠʨʦʚʘʥʠʝ ʞʝʣʫʜʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʧʦʨʦʛʘ ʩʥʠʞʝʥʠʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʠʥʩʫʣʠʥʫ: ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʥʦ 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʛʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʜʝʣʴ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʢʘʢ ʤʝʭʘʥʠʟʤʳ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʠʥʩʫʣʠʥʫ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʜʠʘʙʝʪʘ ʧʦʩʣʝ ʧʨʝʦʜʦʣʝʥʠʷ ʧʦʨʦʛʘ. ʂʦʥʮʝʧʮʠʷ ʣʠʯʥʳʭ ʞʠʨʦʚʳʭ ʧʦʨʦʛʦʚ [23] ʫʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʜʠʝʪʳ ʜʣʷ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ; ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʦʜʜʝʨʞʢʠ ʪʘʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʦʚ ʤʦʜʝʣʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʧʦʨʦʛ, ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ, ʯʝʤ ʦʙʨʘʪʠʪʴ ʝʛʦ ʚʩʧʷʪʴ. 

 

ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʣʝʯʝʥʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʛʣʠʢʝʤʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ; ʪʦ ʝʩʪʴ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. ɹʦʣʴʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ ʩʦ ʩʥʠʞʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʠʟ-ʟʘ 

ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʙʝʪʘ-ʢʣʝʪʦʢ ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ ʵʢʟʦʛʝʥʥʳʡ ʠʥʩʫʣʠʥ ʦʙʳʯʥʦ 

ʚʚʦʜʷʪ ʚ ʙʘʟʠʩ-ʙʦʣʶʩʥʦʤ ʨʝʞʠʤʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʟʘ ʚʚʦʜʠʤʦʛʦ ʠʥʩʫʣʠʥʘ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʝʤ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʚʦʜʦʚ ʚ ʧʠʱʝ [24]. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʣʶʜʠ 

ʜʦʣʞʥʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʩ ʧʦʤʦʱʴʶ ʛʣʶʢʦʤʝʪʨʦʚ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʠʧʦ- ʠʣʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʝ 

ʤʦʥʠʪʦʨʳ ʛʣʶʢʦʟʳ ʠ ʠʥʩʫʣʠʥʦʚʳʝ ʧʦʤʧʳ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʜʦʟʦʡ, ʧʨʝʜʣʘʛʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʫʶ 

ʧʦʜʞʝʣʫʜʦʯʥʫʶ ʞʝʣʝʟʫ [25]. ʇʨʦʚʦʜʠʤʳʝ ʨʘʥʝʝ ʠʩʧʳʪʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʙʳʣʠ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤʠ [26, 27], ʘ ʧʝʨʩʧʝʢʪʠʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʜʠʥʘʤʠʢʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʛʣʶʢʦʟʦʡ, ʠʥʩʫʣʠʥʦʤ, ʛʣʶʢʘʛʦʥʦʤ 

ʠ ʜʨʫʛʠʤʠ ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʣʘʛʘʝʪ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʜʦʩʪʠʞʝʥʠʡ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʠʥʞʝʥʝʨʠʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ 

ʚʳʷʚʠʪʴ ʧʨʠʩʫʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ, ʧʦʥʠʤʘʥʠʝ ʢʦʪʦʨʳʭ ʠʤʝʝʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʉ ɻ ʪʦʡ ʮʝʣʴʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʠ ʠʥʩʫʣʠʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ, ʘ ʪʘʢʞʝ ʨʝʘʛʠʨʫʶʱʠʤ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʪʦʱʘʢʦʚʳʭ ʠ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ [28]. ɺʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʣʴʪʨʦʚ ʂʘʣʤʘʥʘ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʢ ʠʥʜʠʚʠʜʫʫʤʫ ʩ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ 

ʜʦʩʪʠʞʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ ʣʝʯʝʥʠʷ [29]. 
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ʆʩʴ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʘʷ (ɻɻʅ):  

ʛʦʨʤʦʥʘʣʴʥʳʝ ʨʠʪʤʳ ʩʝʢʨʝʮʠʠ ʠ ʨʝʘʢʮʠʷ ʥʘ ʩʪʨʝʩʩ 

ʈʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʥʘ ʩʪʨʝʩʩ ʦʧʦʩʨʝʜʦʚʘʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʛʦʨʤʦʥʘʤʠ, ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʦʨʪʠʟʦʣ. ʂʦʨʪʠʟʦʣ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ (ɻʂʉ) ʩ hʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʳʭ 

ʵʬʬʝʢʪʦʚ. ʇʦʩʢʦʣʴʢʫ ɻʂʉ ʙʳʩʪʨʦ ʩʝʢʨʝʪʠʨʫʶʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʩʪʨʝʩʩʦʨʳ, ʦʥʠ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʢʘʢ ʛʦʨʤʦʥʳ ʩʪʨʝʩʩʘ. ɺ ʢʣʠʥʠʢʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ɻʂʉ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʚʷʟʠ ʩ ʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ [30]. ʋʨʦʚʥʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ð 

ʢʦʨʪʠʟʦʣʘ ʫ ʯʝʣʦʚʝʢʘ, ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ ʫ ʛʨʳʟʫʥʦʚ (CORʊ) ï ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʘʢʪʠʚʥʦʩʪʴʶ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ (ɻɻʅ) ʩʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 2), ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʠʪʤʠʯʥʦʡ ʩʝʢʨʝʮʠʝʡ ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ-ʛʦʨʤʦʥʘ (ʂʈɻ) ʠ ʘʨʛʠʥʠʥ-

ʚʘʟʦʧʨʝʩʩʠʥʘ (ɸɺʇ) ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʳʤʠ ʷʜʨʘʤʠ ʛʠʧʦʪʘʣʘʤʫʩʘ (ʇɺɻ), 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ɸʂʊɻ) ʛʠʧʦʬʠʟʦʤ ʠ CORT ʥʘʜʧʦʯʝʯʥʠʢʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʩʦʚʦʢʫʧʥʳʝ ʜʘʥʥʳʝ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʚʘʞʥʦʩʪʴ ʨʠʪʤʦʚ ʩʝʢʨʝʮʠʠ CORT ʜʣʷ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ, ʢʦʛʥʠʪʠʚʥʳʭ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ [30], ʤʘʣʦ 

ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʣʦʩʴ ʨʘʟʨʘʙʦʪʢʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʪʝʨʘʧʠʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ. ʉ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ɻɻʅ ʦʩʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʠʪʤʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʟʳʚʘʷ ʙʳʩʪʨʳʝ, ʧʨʝʭʦʜʷʱʠʝ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʨʝʘʢʮʠʠ ʥʘ 

ʩʪʨʝʩʩʦʨʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ. 

ʕʥʜʦʛʝʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ (CORT) ʷʚʣʷʶʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤʠ ʛʦʨʤʦʥʘʤʠ, 

ʫʯʘʩʪʚʫʶʱʠʤʠ ʚʦ ʤʥʦʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʜʣʷ 

ʛʦʤʝʦʩʪʘʟʘ ʠ ʚʳʞʠʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʦʧʦʩʨʝʜʦʚʘʥʠʝ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʝ ʵʬʬʝʢʪʳ, ʨʝʛʫʣʷʮʠʷ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ). 

ʎʠʨʢʫʣʠʨʫʶʱʠʝ ʫʨʦʚʥʠ CORT ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ɻɻʅ ʦʩʴʶ. ʂʦʨʪʠʢʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ-ʛʦʨʤʦʥ 

(ʂʈɻ) ʠ ʘʨʛʠʥʠʥ-ʚʘʟʦʧʨʝʩʩʠʥ (ɸɺʇ) ʩʪʠʤʫʣʠʨʫʶʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ 

ʛʦʨʤʦʥʘ (ɸʂʊɻ) ʛʠʧʦʬʠʟʦʤ. ɸʂʊɻ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʝʪ ʥʘʜʧʦʯʝʯʥʠʢʠ ʢ ʩʠʥʪʝʟʫ 

CORT, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʝʛʫʣʠʨʫʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʠʥʪʝʟ ʯʝʨʝʟ 

ʚʥʫʪʨʠʥʘʜʧʦʯʝʯʥʠʢʦʚʫʶ ʧʝʪʣʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ɺʥʫʪʨʠ ɻɻʅ ʦʩʠ CORT ʠʥʛʠʙʠʨʫʝʪ ɸʂʊɻ ʚ 

ʛʠʧʦʬʠʟʝ, ʘ ʪʘʢʞʝ ʂʈɻ ʠ ɸɺʇ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʩʦʟʜʘʚʘʷ ʜʚʦʡʥʫʶ ʧʝʪʣʶ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ [7]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʠ ʠʤʧʫʣʴʩʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʪʠʤʘʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤ. ʆʜʥʘʢʦ ʧʨʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ, ʭʨʦʥʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ, 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ) ʠʣʠ ʧʨʠ ʩʪʘʨʝʥʠʠ ʵʪʘ ʧʫʣʴʩʠʨʫʶʱʘʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʷʝʪʩʷ, ʠ 

ʪʝʩʥʘʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʤʝʞʜʫ ɸʂʊɻ ʠ CORT ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʘʝʪʩʷ [30]. 

ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʰʘʛʦʚ ʚ ʧʦʥʠʤʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɻɻʅ ʦʩʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʢʨʝʮʠʝʡ Aʂʊɻ ʠ CORT. ʅʦʚʘʪʦʨʩʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʨʝʰʠʣʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʫʯʪʷ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ: ʘʢʪʠʚʘʮʠʶ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʨʝʮʝʧʪʦʨʘ ɸʂʊɻ ʚ ʤʝʤʙʨʘʥʝ ʩʪʝʨʦʠʜʦʛʝʥʥʳʭ ʢʣʝʪʦʢ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʝʛʦ ʧʝʨʝʜʘʯʫ ʯʝʨʝʟ ʮɸʄʌ ʚ ʮʠʪʦʟʦʣʝ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ ʠʤʧʦʨʪ ʭʦʣʝʩʪʝʨʠʥʘ (ʩʫʙʩʪʨʘʪʘ ʜʣʷ 

CORT), ʘ ʪʘʢʞʝ ʩʠʥʪʝʟ ʠ ʩʝʢʨʝʮʠʷ CORT [31]. ʄʦʜʝʣʴ ʙʳʣʘ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʩʢʦʨʦʩʪʠ 

ʩʝʢʨʝʮʠʠ ʥʘʜʧʦʯʝʯʥʠʢʘʤʠ ʢʦʨʪʠʟʦʣʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ɸʂʊɻ ʚ ʢʨʦʚʠ, ʠʟʤʝʨʝʥʥʳʤ ʫ ʩʦʙʘʢ ʥʘ 

ʬʦʥʝ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʠʤ ɸʂʊɻ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ ʤʦʜʝʣʴ ʧʨʝʜʩʢʘʟʳʚʘʣʘ 

ʠʟʤʝʥʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʢ ʥʝʙʦʣʴʰʠʤ ʠ ʙʦʣʴʰʠʤ ʠʤʧʫʣʴʩʘʤ ɸʂʊɻ, 

ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʠ ʠʩʩʣʝʜʦʚʘʥʦ ʥʘ ʜʨʫʛʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʦʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʧʝʪʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚʣʠʷʥʠʷ ɻʂʉ ʥʘ 

http://www.bulletennauki.com/
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ʫʨʦʚʥʝ ʛʠʧʦʬʠʟʘ ʠ ʛʠʧʦʪʘʣʘʤʫʩʘ [32, 33]. ʕʪʠ ʤʦʜʝʣʠ ʧʨʝʜʣʦʞʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʛʥʦʟʳ 

ʫʣʴʪʨʘʜʠʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʝʡ CORT, ʛʝʥʝʨʠʨʫʝʤʳʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʠ ʚʦʟʤʦʞʥʳʝ 

ʩʧʦʩʦʙʳ ʚʢʣʶʯʝʥʠʷ ʮʠʨʢʘʜʥʦʡ ʤʦʜʫʣʷʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʯʝʥʳʝ [32] ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʦʯʝʪʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʛʝʥʝʨʘʪʦʨʦʤ ʠʤʧʫʣʴʩʦʚ, ʫʧʨʘʚʣʷʝʤʳʤ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʢ ʫʣʴʪʨʘʜʠʘʥʥʫʶ, ʪʘʢ ʠ ʮʠʨʢʘʜʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʦʚ. ʕʪʠ ʤʦʜʝʣʠ ʪʘʢʞʝ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʲʷʩʥʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʬʠʟʠʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʝʩʩ, ʚʚʝʜʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ ʘʜʨʝʥʘʣʵʢʪʦʤʠʷ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʤʦʜʝʣʴ Gupta S., (2007) ʪʘʢʞʝ 

ʧʨʝʜʣʦʞʠʣʘ ʤʝʭʘʥʠʟʤ ʙʠʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʦʙʲʷʩʥʠʪʴ ʨʘʙʦʪʫ ʦʩʠ ɻɻʅ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ ʚ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ [33]. 

 

 
ʈʠʩʫʥʦʢ 2. ɻʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʘʷ (ɻɻʅ) ʦʩʴ  

 

ʍʦʪʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ Bairagi N. (2008) ʠ Gupta S. (2007) ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʴʪʨʘʜʠʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ 
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ʩʚʷʟʠ, ʧʨʝʜʩʢʘʟʘʥʥʘʷ ʯʘʩʪʦʪʘ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʢʦʣʦʯʘʩʦʚʳʭ 

ʢʦʣʝʙʘʥʠʡ, ʥʘʙʣʶʜʘʝʤʳʭ ʫ ʣʶʜʝʡ [32, 33]. ʊʦʣʴʢʦ ʚ ʨʘʙʦʪʝ Walker J. J. (2010) [34] ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʫʣʴʪʨʘʜʠʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʙʳʣʠ ʧʨʘʚʠʣʴʥʦ ʧʨʝʜʩʢʘʟʘʥʳ 

ʢʘʢ ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʧʝʪʝʣʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʛʠʧʦʬʠʟʦʤ ʠ 

ʥʘʜʧʦʯʝʯʥʠʢʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʪʦʯʥʠʢ 

ʮʠʨʢʘʜʥʦʡ ʤʦʜʫʣʷʮʠʠ. ʕʪʘ ʤʦʜʝʣʴ ʧʨʝʜʩʢʘʟʳʚʘʣʘ ʦʢʦʣʦʯʘʩʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʩʝʢʨʝʮʠʠ ɸʂʊɻ ʠ 

CORT, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ in vivo, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 

ʂʈɻ. ʇʦʩʣʝʜʫʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʪʦ, ʯʪʦ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʡ çʛʝʥʝʨʘʪʦʨ 

ʠʤʧʫʣʴʩʦʚè [35] ʥʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʫʣʴʪʨʘʜʠʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ɻʂʉ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʩʠ ɻɻʅ, ʩʚʷʟʳʚʘʶʱʠʝ ʜʠʥʘʤʠʢʫ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ [36], ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʶʱʠʝ ʨʝʘʢʮʠʶ ʥʘ ʩʪʨʝʩʩ ʠ 

ʚʦʩʧʘʣʝʥʠʝ [37, 38].  

ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʟʜʦʨʦʚʳʝ ʥʘʜʧʦʯʝʯʥʠʢʠ ʜʦʩʪʠʛʘʶʪ ʙʳʩʪʨʦʡ ʩʝʢʨʝʮʠʠ CORT, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʦʪʚʨʘʱʘʷ ʝʛʦ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚ ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩʦʚʳʝ 

ʬʘʢʪʦʨʳ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʦʙʲʷʩʥʝʥʠʶ ʥʘʨʫʰʝʥʠʷ ʨʝʛʫʣʷʮʠʠ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʨʠ 

ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʴ ɸʜʜʠʩʦʥʘ ʠ ʩʠʥʜʨʦʤ ʂʫʰʠʥʛʘ. ɺ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʘ Walker J. J., (2015) [38] ʦʙʲʝʜʠʥʠʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʬʠʟʠʦʣʦʛʠʶ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʙʲʷʩʥʠʚ, ʢʘʢ ʚʩʧʣʝʩʢʠ ɸʂʊɻ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʰʠʬʨʦʚʘʥʳ 

ʥʘʜʧʦʯʝʯʥʠʢʘʤʠ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʢʦʥʪʨʦʣʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʚʥʫʪʨʠʥʘʜʧʦʯʝʯʥʠʢʦʚʫʶ ʧʝʪʣʶ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʤ ʨʝʮʝʧʪʦʨʦʤ. ʆʨʛʘʥʠʟʘʮʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ 

ʪʘʢʫʶ ʚʥʫʪʨʠʘʜʨʝʥʘʣʦʚʫʶ ʨʝʛʫʣʷʮʠʶ, ʙʳʣʘ ʧʦʩʪʫʣʠʨʦʚʘʥʘ Spiga F., (2017) [37]. ɸʚʪʦʨ 

ʚʳʜʝʣʠʣ ʦʪʜʝʣʴʥʦ ʤʝʜʣʝʥʥʳʝ ʛʝʥʦʤʥʳʝ ʠ ʙʳʩʪʨʳʝ ʥʝʛʝʥʦʤʥʳʝ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ. ʕʪʠ 

ʤʝʭʘʥʠʟʤʳ ʙʳʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʢʘʢ ʨʝʛʫʣʷʪʦʨʥʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʝʜʩʢʘʟʳʚʘʣʘ ʧʝʨʝʭʦʜʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʥʘʙʣʶʜʘʝʤʳʝ ʚʦ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ, 

ʥʦ ʠ ʦʙʲʷʩʥʷʣʘ, ʢʘʢ ʥʘʜʧʦʯʝʯʥʠʢʠ ʤʦʛʫʪ ʜʝʢʦʜʠʨʦʚʘʪʴ ʠʤʧʫʣʴʩʳ ɸʂʊɻ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʙʣʶʜʘʝʤʳʝ ʚʦ ʚʨʝʤʷ ʚʦʩʧʘʣʝʥʠʷ. 

 

ʍʨʦʥʦʙʠʦʣʦʛʠʷ ʩʪʨʝʩʩʘ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʥʠʢʣʘ ʦʩʪʨʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʣʷ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʝʨʦʠʜʘʤʠ. ʅʘʜʧʦʯʝʯʥʠʢʠ 

ʚʳʨʘʙʘʪʳʚʘʶʪ ʛʦʨʤʦʥʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʚʦʩʧʘʣʝʥʠʷ, ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ, ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʬʝʨʪʠʣʴʥʦʩʪʠ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʋʨʦʚʥʠ ʛʦʨʤʦʥʦʚ 

ʦʙʳʯʥʦ ʢʦʣʝʙʣʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʪʨʝʩʩʦʨʥʳʝ ʬʘʢʪʦʨʳ (ʢʘʢ 

ʬʠʟʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ). ʋ ʚʩʝʭ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʧʦʜʦʙʥʳʝ ʢʦʣʝʙʘʥʠʷ ʨʠʪʤʠʯʥʳʝ 

[30]. ʆʜʥʘʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʵʥʜʦʢʨʠʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʙʦʣʝʟʥʠ ʂʫʰʠʥʛʘ, 

ɸʜʜʠʩʦʥʘ, ʧʝʨʚʠʯʥʳʡ ʛʠʧʝʨʘʣʴʜʦʩʪʝʨʦʥʠʟʤ) ʥʘʙʣʶʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʵʪʦʡ ʨʠʪʤʠʯʥʦʩʪʠ. 

ʕʪʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʜʠʘʛʥʦʩʪʠʢʘ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ ʟʘʪʨʫʜʥʝʥʘ ʚ ʩʚʷʟʠ ʩ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʜʥʦʢʨʘʪʥʳʤ ʚʟʷʪʠʝʤ ʧʨʦʙʳ ʢʨʦʚʠ ʥʘ ʘʥʘʣʠʟ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʯʘʩʪʦ ʟʘʪʷʛʠʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʘʜʝʢʚʘʪʥʦʤʫ ʣʝʯʝʥʠʶ, ʢ ʜʘʣʴʥʝʡʰʝʤʫ 

ʫʭʫʜʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʚʥʫʪʨʝʥʥʶʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʦʨʤʦʥʘʣʴʥʳʭ ʨʠʪʤʦʚ (ʢʦʣʝʙʘʥʠʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʥʫʪ ʜʦ ʩʫʪʦʢ), ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʛʦʨʤʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ. ɹʦʣʝʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ J. J. Walker (2015) [38] ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ 

ʧʦʥʠʤʘʥʠʠ ʦʞʠʜʘʝʤʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚ ʢʦʨʪʠʟʦʣʝ ʚ ʦʪʚʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ 
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ʩʪʨʝʩʩʘ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 

ʧʦʞʠʟʥʝʥʥʦʡ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʩʪʝʨʦʠʜʘʤʠ, ʠ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʙʦʣʴʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʦʚʳʡ ʤʝʪʦʜ ʠʥʬʫʟʠʠ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ [39, 40]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ ʨʘʟʨʘʙʦʪʢʘ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʥʬʫʟʠʠ ʛʦʨʤʦʥʦʚ, ʢʦʪʦʨʳʡ ʜʠʥʘʤʠʯʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʧʦʚʩʝʜʥʝʚʥʳʝ ʩʪʨʝʩʩʦʨʳ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʦʜʦʙʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʦʛʫʪ ʠʤʝʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʭʨʦʥʦʪʝʨʘʧʠʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʙʝʩʧʣʦʜʠʷ ʠ ʜʨ. 

 

ʆʩʴ ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ-ʛʦʥʘʜʳ: ʨʘʩʢʨʳʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʫʣʴʩʘʮʠʠ ɻʥʈɻ 

ɻʦʨʤʦʥʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʚ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʛʦʥʘʜʥʦʡ (ɻɻɻ) ʦʩʠ  (ʈʠʩʫʥʦʢ 3) 

ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩʦʤ ʷʚʣʷʝʪʩʷ ʧʫʣʴʩʠʨʫʶʱʝʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʛʦʥʘʜʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ 

ʛʦʨʤʦʥʘ (ɻʥʈɻ) ʠʟ ʛʠʧʦʪʘʣʘʤʫʩʘ ʚ ʛʠʧʦʬʠʟ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʠ ʧʦʥʷʪʴ, ʢʘʢ 

ʧʫʣʴʩʘʮʠʷ ɻʥʈɻ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʠʥʪʝʟ ʠ ʩʝʢʨʝʮʠʶ ʛʦʥʘʜʦʪʨʦʧʥʳʭ ʛʦʨʤʦʥʦʚ 

[ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ (ʃɻ) ʠ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ (ʌʉɻ)] ʛʠʧʦʬʠʟʦʤ. 

ʈʘʥʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘ ʧʨʠʤʘʪʘʭ ʚʳʷʚʠʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʩʝʢʨʝʮʠʠ 

ʛʦʥʘʜʦʪʨʦʧʠʥʦʚ ʦʪ ʯʘʩʪʦʪʳ ɻʥʈɻ, ʧʦʢʘʟʘʚ, ʯʪʦ ʧʫʣʴʩʠʨʫʶʱʠʡ, ʥʦ ʥʝ ʧʦʩʪʦʷʥʥʳʡ ʨʠʪʤ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʠʟ ʜʝʧʦ ʵʢʟʦʛʝʥʥʦʛʦ ɻʥʈɻ ʤʦʞʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʝʢʨʝʮʠʶ ʛʦʥʘʜʦʪʨʦʧʠʥʘ ʫ 

ʞʠʚʦʪʥʳʭ ʩ ʧʦʨʘʞʝʥʠʷʤʠ ʛʠʧʦʪʘʣʘʤʫʩʘ [41]. ʊʝʧʝʨʴ ʷʩʥʦ, ʯʪʦ ʩʝʢʨʝʮʠʷ ʛʦʥʘʜʦʪʨʦʧʠʥʦʚ 

ʧʦʜʘʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʯʘʩʪʦʪʘ ɻʥʈɻ ʣʠʙʦ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘʷ, ʣʠʙʦ ʩʣʠʰʢʦʤ ʥʠʟʢʘʷ, ʠ ʵʪʦʪ ʵʬʬʝʢʪ 

ʦʧʦʩʨʝʜʦʚʘʥ ʩʣʦʞʥʳʤʠ ʩʠʛʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʣʝʪʢʘʤ ʧʦ-ʨʘʟʥʦʤʫ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʥʪʝʟ ʃɻ ʠ ʌʉɻ ʚ ʦʪʚʝʪ ʥʘ ʯʘʩʪʦʪʫ ɻʥʈɻ [42]. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ ɻʥʈɻ [43]. ʄʝʭʘʥʠʩʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʵʪʦʛʦ ʧʫʪʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝʣʠʥʝʡʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʝʢʨʝʮʠʝʡ 

ʛʦʥʘʜʦʪʨʦʧʠʥʘ ʠ ʯʘʩʪʦʪʦʡ ʠʤʧʫʣʴʩʦʚ ɻʥʈɻ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʘ ʩ ʢʦʥʚʝʨʛʝʥʪʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʦʡ ʩʝʪʠ ʧʨʷʤʦʡ ʩʚʷʟʠ [43]. ʄʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʥʝʩʢʦʣʴʢʠʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ 

[ʥʘʧʨʠʤʝʨ, ʧʫʪʠ ʢʠʥʘʟʳ, ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʥʝʢʣʝʪʦʯʥʳʤ ʩʠʛʥʘʣʦʤ (ERK) ʠ ʧʫʪʠ ʷʜʝʨʥʦʛʦ 

ʬʘʢʪʦʨʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʊ-ʢʣʝʪʦʢ (NFAT)] ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʩʚʷʟʘʥʥʳʭ ʩ ʛʦʥʘʜʦʪʨʦʧʠʥʦʤ 

ʛʝʥʦʚ. ʕʪʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʦʥʮʝʧʮʠʠ ʚʦʩʭʦʜʷʱʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ, ʢʘʢ ʨʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʯʘʩʪʦʪʥʦʤ 

ʜʝʢʦʜʠʨʦʚʘʥʠʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʤʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠʛʨʘʝʪ ʜʨʫʛʫʶ ʨʦʣʴ, 

ʧʦʟʚʦʣʷʷ ʛʠʧʦʬʠʟʘʨʥʦʡ ʩʠʩʪʝʤʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʤʝʞʢʣʝʪʦʯʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʠ ʙʦʣʝʝ 

ʥʘʜʝʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ɻʥʈɻ [44]. 

ɻʦʥʘʜʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ-ʛʦʨʤʦʥ (ɻʥʈɻ), ʩʝʢʨʝʪʠʨʫʝʤʳʡ ɻʥʈɻ-ʥʝʡʨʦʥʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʛʦʥʘʜʦʪʨʦʧʥʳʭ ʛʦʨʤʦʥʦʚ 

[ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ (ʃɻ) ʠ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ (ʌʉɻ)] ʠʟ 

ʛʠʧʦʬʠʟʘ. ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʛʦʥʘʜʦʪʨʦʧʠʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʧʫʣʴʩʠʨʫʶʱʝʡ ʜʠʥʘʤʠʢʠ ɻʥʈɻ, 

ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪʩʷ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ ʛʠʧʦʪʘʣʘʤʫʩʘ. ɻʦʥʘʜʦʪʨʦʧʠʥʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ 

ʛʦʥʘʜʳ, ʠʥʠʮʠʠʨʫʷ ʧʨʦʮʝʩʩʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʛʘʤʝʪʦʛʝʥʝʟʝ ʠ ʦʚʫʣʷʮʠʠ, ʠ ʟʘʧʫʩʢʘʷ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ (ʵʩʪʨʘʜʠʦʣ, ʪʝʩʪʦʩʪʝʨʦʥ, ʧʨʦʛʝʩʪʝʨʦʥ), ʢʦʪʦʨʳʝ ʧʦ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʤʦʟʛ ʠ ʛʠʧʦʬʠʟ, ʤʦʜʫʣʠʨʫʷ ʜʠʥʘʤʠʢʫ ʩʝʢʨʝʮʠʠ ɻʥʈɻ ʠ 

ʃɻ/ʌʉɻ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ [45] ʧʨʝʜʣʦʞʠʣʠ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʥʝʡʨʦʥʳ 
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ʛʠʧʦʪʘʣʘʤʫʩʘ, ʩʦʚʤʝʩʪʥʦ ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ ʢʠʩʩʧʝʧʪʠʥ, ʥʝʡʨʦʢʠʥʠʥ-ɺ ʠ ʜʠʥʦʨʬʠʥ, 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʫʣʴʩʠʨʫʶʱʫʶ ʜʠʥʘʤʠʢʫ ʩʝʢʨʝʮʠʠ ɻʥʈɻ ʠ ʢʘʢ ʵʪʠ ʧʫʣʴʩʠʨʫʶʱʠʝ ʩʠʛʥʘʣʳ 

ʜʝʢʦʜʠʨʫʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʛʠʧʦʬʠʟʘ. 
 

 
 

ʈʠʩʫʥʦʢ 3. ɻʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʛʦʥʘʜʥʘʷ ʦʩʴ (ɻɻɻ) 
 

ʅʘ ʫʨʦʚʥʝ ʛʠʧʦʪʘʣʘʤʫʩʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʤʦʜʝʣʴ ʧʦʧʫʣʷʮʠʠ ʥʝʡʨʦʥʦʚ ʧʨʦʜʚʠʥʫʣʘ 

ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʫʣʴʩʘʮʠʷ ɻʥʈɻ [45]. ʄʦʜʝʣʴ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ Clarkson J. (2017) ʠ Qiu J. (2016), ʢʦʪʦʨʳʝ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʥʝʡʨʦʧʝʧʪʠʜʦʚ ʚ ʧʦʧʫʣʷʮʠʠ ʢʠʩʩʧʝʧʪʠʥʘ 

ʜʫʛʦʦʙʨʘʟʥʦʛʦ ʷʜʨʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʤʧʫʣʴʩʦʚ GnRH [46, 47]. ʄʦʜʝʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʜʝʶ ʦ 

ʪʦʤ, ʯʪʦ ʢʠʩʩʧʝʧʪʠʥ ʫʧʨʘʚʣʷʝʪ ʠʤʧʫʣʴʩʘʤʠ ɻʥʈɻ, ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʦʩʮʠʣʣʷʪʦʨ ʨʝʣʘʢʩʘʮʠʠ ʟʘ 

ʩʯʝʪ ʥʝʡʨʦʧʝʧʪʠʜʝʨʛʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʥʝʡʨʦʢʠʥʠʥʦʤ ɺ ʠ ʜʠʥʦʨʬʠʥʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʝʣʴ 

ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʫʣʴʩʠʨʫʶʱʘʷ ʜʠʥʘʤʠʢʘ ʟʘʚʠʩʠʪ ʦʪ ʙʘʟʦʚʳʭ ʫʨʦʚʥʝʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʧʦʧʫʣʷʮʠʠ ʢʠʩʩʧʝʧʪʠʥʘ, ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʙʘʟʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʷ ʦʧʪʦʛʝʥʝʪʠʢʫ, ʵʪʠ ʤʦʜʝʣʴʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʙʳʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ in vivo, ʧʦʢʘʟʳʚʘʷ, ʯʪʦ ʠʤʧʫʣʴʩʳ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʫ 

ʤʳʰʝʡ ʚ ʵʩʪʨʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʧʫʪʝʤ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʢʠʩʩʧʝʧʪʠʥʦʚʳʭ ʥʝʡʨʦʥʦʚ 

ʚ ʘʨʢʫʘʪʥʦʤ ʷʜʨʝ ʩ ʧʦʤʦʱʴʶ ʥʝʧʨʝʨʳʚʥʦʡ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ (1 ɻʮ ʠ 5 ɻʮ) ʩʚʝʪʦʚʦʡ 
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ʩʪʠʤʫʣʷʮʠʠ [45]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʜʘʞʝ ʧʨʦʩʪʳʝ 

ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʝʟʥʳʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʷʝʤʳʤ 

ʚʳʚʦʜʘʤ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʬʦʣʣʠʢʫʣʦʚ [48]. ʍʦʪʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʛʦʥʘʜʦʪʨʦʧʠʥʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʬʦʣʣʠʢʫʣʦʚ ʷʠʯʥʠʢʦʚ ʠ ʠʭ ʩʝʢʨʝʪʦʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʣʦʩʴ ʠʟʫʯʝʥʠʶ ʩʝʢʨʝʮʠʠ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʠ ʪʦʤʫ, ʢʘʢ ʦʥʠ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʚʦʩʭʦʜʷʱʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʦʩʠ ɻɻɻ, ʤʦʜʫʣʠʨʫʷ ʩʝʢʨʝʮʠʶ GnRH ʠ 

ʛʦʥʘʜʦʪʨʦʧʠʥʦʚ. ʕʪʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʦʚʘʨʠʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʠʛʨʘʶʪ 

ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʞʝʥʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʟʜʦʨʦʚʴʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʝʜʩʪʘʚʣʷʷ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʦʚ, ʢʣʠʥʠʮʠʩʪʦʚ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ [48]. 

 

ɻʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ: ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʢʘʢ ʯʘʩʪʠ ʚʣʠʷʶʪ ʥʘ ʮʝʣʦʝ 

ʇʦʜʦʙʥʦ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʢʣʝʪʢʘʤ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʷʪʴ ʪʠʧʦʚ ʵʥʜʦʢʨʠʥʥʳʭ 

ʢʣʝʪʦʢ ʧʝʨʝʜʥʝʡ ʜʦʣʠ ʛʠʧʦʬʠʟʘ (ʢʣʝʪʢʠ, ʩʝʢʨʝʪʠʨʫʶʱʠʝ ʃɻ, ʌʉɻ, ɸʂʊɻ, ʉʊɻ, ʧʨʦʣʘʢʪʠʥ) 

ʛʝʥʝʨʠʨʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʚʠʜʝ ʚʩʧʣʝʩʢʦʚ [49]. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʜʦʩʪʘʚʣʷʝʪ Ca2+ ʚ ʢʣʝʪʢʠ ʯʝʨʝʟ ʠʦʥʥʳʝ ʢʘʥʘʣʳ, ʯʪʦ ʟʘʧʫʩʢʘʝʪ ʩʝʢʨʝʮʠʶ ʛʦʨʤʦʥʦʚ. ɺ 

ʦʪʩʫʪʩʪʚʠʝ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʛʠʧʦʬʠʟʘʨʥʳʝ ʛʦʥʘʜʦʪʨʦʧʳ ʚʳʩʚʦʙʦʞʜʘʶʪ ʤʘʣʦ 

ʛʦʨʤʦʥʦʚ ʠ ʩ ʤʘʣʦʡ ʩʢʦʨʦʩʪʴʶ. ʅʘʧʨʦʪʠʚ, ʣʘʢʪʦʪʨʦʬʳ ʠ ʩʦʤʘʪʦʪʨʦʬʳ ʚʳʙʨʘʩʳʚʘʶʪ ʛʦʨʤʦʥʳ 

ʙʦʣʶʩʦʤ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ Ca2+ ʚ 

ʢʣʝʪʢʠ. ʇʦʵʪʦʤʫ ʣʘʢʪʦʪʨʦʬʳ ʠ ʩʦʤʘʪʦʪʨʦʬʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʙʘʟʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʛʦʨʤʦʥʦʚ [50]. ʂʨʦʤʝ ʪʦʛʦ, ʢʣʝʪʢʠ ʛʠʧʦʬʠʟʘ ʦʪʣʠʯʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ 

ʢʘʣʠʝʚʳʭ (ɺʂ) ʢʘʥʘʣʦʚ ʙʦʣʴʰʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʃʘʢʪʦʪʨʦʬʳ ʠ ʩʦʤʘʪʦʪʨʦʬʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ 

ʧʣʦʪʥʦʩʪʴ BK-ʢʘʥʘʣʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʦʥʘʜʦʪʨʦʬʳ ð ʥʠʟʢʫʶ [51]. ʕʪʦ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, 

ʧʦʪʦʤʫ ʯʪʦ BK-ʢʘʥʘʣʳ ʷʚʣʷʶʪʩʷ ʨʝʧʦʣʷʨʠʟʫʶʱʠʤʠ ʢʘʥʘʣʘʤʠ (ʚ ʥʝʡʨʦʥʘʭ ʠ ʜʨʫʛʠʭ ʪʠʧʘʭ 

ʢʣʝʪʦʢ). ʂʘʥʘʣʳ BK ʦʙʳʯʥʦ ʙʳʩʪʨʦ ʦʪʢʨʳʚʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ, ʫʤʝʥʴʰʘʷ 

ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ ʚ ʢʣʝʪʢʘʭ ʛʠʧʦʬʠʟʘ, ʪʘʢʠʭ ʢʘʢ ʩʦʤʘʪʦʪʨʦʬʳ ʠ ʣʘʢʪʦʪʨʦʬʳ, 

BK-ʢʘʥʘʣʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ, ʧʨʝʚʨʘʱʘʷ 

ʤʦʥʦʪʦʥʥʫʶ ʩʝʢʨʝʮʠʶ ʚ ʠʤʧʫʣʴʩʥʳʝ ʙʦʣʶʩʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʢʘʟʘʣʘ, ʯʪʦ ʘʩʩʠʤʠʣʷʮʠʷ ʢʘʥʘʣʦʚ BK ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʛʦʥʘʜʦʪʨʦʧʦʚ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʠʭ ʚʦʟʙʫʞʜʝʥʠʷ ʩ ʧʠʢʦʚʦʛʦ ʥʘ ʚʟʨʳʚʥʦʡ. 

ɹʳʩʪʨʦ ʦʪʢʨʳʚʘʷʩʴ ʚ ʥʘʯʘʣʝ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ, ɺʂ-ʢʘʥʘʣʳ ʦʛʨʘʥʠʯʠʚʘʶʪ ʘʢʪʠʚʘʮʠʶ 

ʜʨʫʛʠʭ, ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʭ ʂ + -ʢʘʥʘʣʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʝʧʦʣʷʨʠʟʘʮʠʶ 

ʢʣʝʪʢʠ [52]. ɸʥʘʣʠʟ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʵʬʬʝʢʪ ʫʩʪʦʡʯʠʚ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʵʢʩʧʨʝʩʩʠʠ ʜʨʫʛʠʭ ʠʦʥʥʳʭ ʢʘʥʘʣʦʚ [53]. ʄʝʪʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʟʘʞʠʤʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

Tabak J., (2011) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ ʢʘʣʠʝʚʳʭ (ɹʂ) ʢʘʥʘʣʦʚ ʙʦʣʴʰʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʛʠʧʦʬʠʟʘ (ʈʠʩʫʥʦʢ 4). 

ʊʨʘʜʠʮʠʦʥʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʥʪʝʛʨʠʨʦʚʘʣʠʩʴ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʪʝʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʧʨʝʜʩʢʘʟʘʥʠʷ ʤʦʜʝʣʝʡ ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʟʘʪʝʤ ʤʦʜʝʣʠ ʦʙʥʦʚʣʷʶʪʩʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʣʶʙʳʭ 

ʨʘʩʭʦʞʜʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. ʍʦʪʷ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʜʫʪ ʧʦ ʜʘʥʥʦʤʫ ʩʮʝʥʘʨʠʶ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʛʠʙʨʠʜʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʜʠʥʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɻʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷʤʠ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦ ʩʚʦʙʦʜʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʬʬʝʢʪʳ ʵʪʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʨʝʘʣʴʥʳʭ 
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ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʟʘʞʠʤʘ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠ ʚʦʟʙʫʜʠʤʳʭ ʢʣʝʪʦʢ [7]. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ ʧʦʜʘʯʠ ʢʦʤʘʥʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʷʯʝʡʢʫ, ʠʟ ʢʦʪʦʨʦʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʟʘʧʠʩʴ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʤʝʤʙʨʘʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʢʣʝʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ ʤʦʜʝʣʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʝʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʚʦʜʘ 

ʩʠʛʥʘʣʦʚ, ʠʤʠʪʠʨʫʶʱʠʭ ʠʦʥʥʳʝ ʪʦʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠʣʠ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚ 

ʨʝʘʣʴʥʦʡ ʢʣʝʪʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʵʪʠʤʠ 

ʪʦʢʘʤʠ, ʠʣʠ ʚ ʷʯʝʡʢʫ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ ʢʘʥʘʣʳ. ʕʪʦʪ ʤʝʪʦʜ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ J. Tabak, (2011) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ ʢʘʣʠʝʚʳʭ (ɹʂ) ʢʘʥʘʣʦʚ ʙʦʣʴʰʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʛʠʧʦʬʠʟʘ [53]. 

 

 
 

ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʯʝʩʢʠʡ ʟʘʞʠʤ: ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ  

 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʟʘʞʠʤ ʩʳʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʨʦʣʠ ʢʘʥʘʣʦʚ BK, ʩʚʷʟʘʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʦʜʝʣʠ, ʩ ʨʝʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʛʠʧʦʬʠʟʘ. ʆʥ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ ʩʦʯʝʪʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɼʨʫʛʦʡ ʠʥʪʝʨʝʩʥʳʡ ʧʨʠʤʝʨ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ Dhumpa R. (2014) 

[54] ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʪʨʦʚʢʠ ʃʘʥʛʝʨʛʘʥʩʘ ʤʦʛʫʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʧʝʯʝʥʴʶ. ɼʣʷ ʵʪʦʛʦ ʦʥʠ ʚʚʝʣʠ ʦʩʪʨʦʚʢʠ, ʟʘʛʨʫʞʝʥʥʳʝ 

ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ Ca2+, ʚ ʤʠʢʨʦʞʠʜʢʦʩʪʥʫʶ ʢʘʤʝʨʫ ʠ ʩʦʝʜʠʥʠʣʠ ʦʙʱʠʡ Ca2+ 

ʩʠʛʥʘʣ ʦʪ ʧʦʧʫʣʷʮʠʠ ʦʩʪʨʦʚʢʦʚ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʛʣʶʢʦʟʳ ʧʝʯʝʥʴʶ 

ʚ ʦʪʚʝʪ ʥʘ ʠʥʩʫʣʠʥ. ɿʘʪʝʤ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʜʦʩʪʘʚʣʷʣʠ ʦʙʨʘʪʥʦ ʚ 
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ʦʩʪʨʦʚʢʦʚʫʶ ʢʘʤʝʨʫ. ɹʝʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʧʝʯʝʥʴʶ ʦʩʪʨʦʚʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʥʝʟʘʚʠʩʠʤʳʝ 

ʢʦʣʝʙʘʥʠʷ. ʆʜʥʘʢʦ, ʢʘʢ ʪʦʣʴʢʦ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʙʳʣʘ ʚʢʣʶʯʝʥʘ, ʦʩʪʨʦʚʢʠ ʥʘʯʘʣʠ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴʩʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʦʙʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʣʝʙʘʥʠʡ 

Ca2+, ʥʝ ʚ ʬʘʟʝ ʩ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʢʦʣʝʙʘʥʠʝʤ ʛʣʶʢʦʟʳ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʯʝʥʴ 

ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʢʦʦʨʜʠʥʘʪʦʨ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʧʫʣʷʮʠʠ ʦʩʪʨʦʚʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʨʦʚʝʨʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʡ ʢʦʦʨʜʠʥʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʝʯʝʥʠ 

ʙʳʣʘ ʨʘʟʣʠʯʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ, 

ʢʦʪʦʨʫʶ ʠʛʨʘʝʪ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

  

ɺʟʛʣʷʜ ʚ ʙʫʜʫʱʝʝ 

ɼʠʥʘʤʠʢʘ ʛʦʨʤʦʥʦʚ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʧʨʝʜʣʦʞʠʣʘ ʙʫʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʪʳʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʤʝʭʘʥʠʟʤʳ ʯʘʩʪʦʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ, 

ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʧʫʣʴʩʠʨʫʶʱʝʡ ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʦʚ, ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ ʦʙʣʘʩʪʴʶ. 

ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʣʴʪʨʘʜʠʘʥʦʚʘʷ ʛʦʨʤʦʥʘʣʴʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʠʥʜʫʮʠʨʫʝʪ 

ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʠʤʧʫʣʴʩʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʦʚ [55], ʠ 

ʨʘʩʪʝʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʜʠʥʘʤʠʢʘ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚʣʠʷʝʪ ʥʘ 

ʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʭʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

[56, 57]. ʈʘʟʚʠʪʠʝ ʪʘʢʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʧʫʣʴʩʘʮʠʠ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʜʠʥʘʤʠʯʝʩʢʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʠ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʥʘ ʫʨʦʚʥʝ ʩʚʷʟʳʚʘʥʠʷ ɼʅʂ [7]. 

ɽʱʝ ʦʜʥʘ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʧʝʨʝʢʨʝʩʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʵʥʜʦʢʨʠʥʥʳʤʠ ʦʩʷʤʠ. ʅʘʧʨʠʤʝʨ, ʛʠʧʝʨʢʦʨʪʠʮʠʟʤ, ʚʳʟʚʘʥʥʳʡ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ, 

ʩʠʥʜʨʦʤʦʤ ʂʫʰʠʥʛʘ ʠʣʠ ʧʨʠʝʤʦʤ ʣʝʢʘʨʩʪʚ, ʷʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʕʪʦ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʜʠʥʘʤʠʢʦʡ ʫʨʦʚʥʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ ʩʝʢʨʝʮʠʝʡ ʠʥʩʫʣʠʥʘ ʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ  [58, 59]. 

ʊʦʯʥʦ ʪʘʢ ʞʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʚʷʟʳʚʘʶʱʘʷ ɻɻʅ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʦʩʠ, 

ʦʧʠʩʳʚʘʝʪ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʤ ʮʠʨʢʘʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʨʝʛʫʣʠʨʫʶʪ ʮʝʧʴ 

ʪʨʘʥʩʢʨʠʧʮʠʠ, ʣʝʞʘʱʫʶ ʚ ʦʩʥʦʚʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʘʜʠʧʦʮʠʪʦʚ [60], ʧʨʝʜʣʘʛʘʷ ʤʝʭʘʥʠʟʤʳ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷ, ʥʘʨʫʰʘʶʱʠʝ ʧʫʣʴʩʠʨʫʶʱʫʶ ʩʝʢʨʝʮʠʶ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ, 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʞʠʨʝʥʠʶ. ʅʘʧʨʦʪʠʚ, ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʠʥʩʫʣʠʥʦʤ ʛʠʧʦʛʣʠʢʝʤʠʷ ʷʚʣʷʝʪʩʷ 

ʦʩʪʨʳʤ ʩʪʨʝʩʩʦʨʦʤ, ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʘʢʪʠʚʠʨʫʝʪ ʦʩʴ HPA ʠ ʠʥʛʠʙʠʨʫʝʪ 

ʧʫʣʴʩʠʨʫʶʱʫʶ ʩʝʢʨʝʮʠʶ ʃɻ ʫ ʢʨʳʩ [61], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʢʨʝʩʪʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʝʞʜʫ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ, ʩʪʨʝʩʩʦʚʦʡ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʦʩʷʤʠ. ɻʝʥʜʝʨʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʪʘʢʞʝ ʠʩʩʣʝʜʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʤʦʜʝʣʴ, ʠʟʫʯʘʶʱʘʷ ʚʣʠʷʥʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʥʘ ʨʝʘʢʮʠʶ ʦʩʠ ɻɻʅ ʥʘ 

ʩʪʨʝʩʩ [62]. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʩʪʘʝʪʩʷ ʝʱʝ ʤʥʦʛʦ ʥʝ ʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʨʠʪʤʘ ʩʝʢʨʝʮʠʠ 

ʛʦʨʤʦʥʦʚ, ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ, ʭʨʦʥʦʪʝʨʘʧʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʪ. ʜ. 

ʊ. ʦ., ʩʠʩʪʝʤʘ ʧʨʠʨʦʜʘïʦʙʱʝʩʪʚʦïʯʝʣʦʚʝʢ: ʮʝʣʦʩʪʥʘʷ, ʜʠʥʘʤʠʯʝʩʢʘʷ, ʚʦʣʥʦʚʘʷ, 

ʦʪʢʨʳʪʘʷ, ʫʩʪʦʡʯʠʚʦ ʥʝʨʘʚʥʦʚʝʩʥʘʷ ʩʠʩʪʝʤʘ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ, ʥʦ 

ʠ ʚʥʝʰʥʠʭ ð ʩ ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʦʡ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʯʝʣʦʚʝʢʘ, 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʙʠʦʩʬʝʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʨʘʩʪʫʱʠʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʄʦʟʛ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʙʠʦʬʠʟʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʙʤʝʥʘ 
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ʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ɻ ʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ 

ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ [63]. 

ɹʠʦʵʣʝʤʝʥʪʦʣʦʛʠʷ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ Homo sapiens XXI ʚʝʢʘ ð ʵʪʦ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʣʝʯʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

(ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʢʣʝʪʯʘʪʢʠ) ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʙʠʦʤʠʢʨʦʙʠʦʪʫ) ð ʩʧʦʩʦʙʥʳʭ ʢ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ð ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʝʡʨʦʥʫʪʨʠʮʠʦʣʦʛʠʠ ʍʍI ʚʝʢʘ [64]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʈʦʤʘʥʯʫʢ ʅ. ʇ. ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʥʦʚʦʛʦ ʥʝʡʨʦʛʝʥʝʟʘ ʠ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ 

ʯʝʣʦʚʝʢʘ, ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʧʠʪʘʥʠʝ ʤʦʟʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ [64]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [65], ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ: ʩʦʚʨʝʤʝʥʥʦʡ 

ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʦʡ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʠ, ʢʘʪʝʛʦʨʠʡ çʟʜʦʨʦʚʴʝè ʠ 

çʙʦʣʝʟʥʴè, ʥʘʨʫʰʝʥʠʷ ʤʳʰʣʝʥʠʷ ʠ ʧʘʤʷʪʠ, ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʛʝʥʝʪʠʢʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʅʦʚʦʡ ʣʠʯʥʦʩʪʠ ð

ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʠ, ʪʦʪʘʣʴʥʦʡ ʥʝʡʨʦʥʘʚʠʛʘʮʠʠ 5G ʪʝʭʥʦʣʦʛʠʡ. 

ɼʝʡʩʪʚʠʝ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠʣʠ ʢʦʨʪʠʟʦʣʘ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʰʝʥʠʷ ʦʪʨʘʞʘʝʪ ʠʭ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʠ: ʜʣʷ ʪʝʩʪʦʩʪʝʨʦʥʘ ð ʝʛʦ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʩʦʜʝʡʩʪʚʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ ʫʩʧʝʭʫ; 

ʜʣʷ ʢʦʨʪʠʟʦʣʘ ð ʝʛʦ ʨʦʣʴ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʩʪʨʝʩʩʘ [66]. 

ɺʝʜʫʱʠʝ ʎʝʥʪʨʳ ʥʝʡʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʣʶʜʠ 

ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʛʦʨʤʦʥ ʦʢʩʠʪʦʮʠʥ ʩʚʷʟʳʚʘʝʪ ʥʘʩ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ 

ʟʘʩʪʘʚʣʷʝʪ ʨʘʙʦʪʘʪʴ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʠʤ. ʆʢʩʠʪʦʮʠʥ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʦʟʛʦʚʦʛʦ ʢʦʥʪʫʨʘ, 

ʢʦʪʦʨʳʡ ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʠʩʪʦʨʠʠ ʠ ʧʝʨʝʞʠʚʘʥʠʷ, ʚʩʧʦʤʠʥʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʥʠʭ ʠ ʫʙʝʞʜʘʪʴ ʥʘʩ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʜʝʡʩʪʚʠʷ [66]. 

ʄʥʦʛʠʝ ʛʦʨʤʦʥʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʧʨʠʥʷʪʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ, ʥʦ ʜʚʘ ʚʳʜʝʣʷʶʪʩʷ 

ʢʘʢ ʛʣʘʚʥʳʝ ʢʘʥʜʠʜʘʪʳ ʠʟ-ʟʘ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʊʝʩʪʦʩʪʝʨʦʥ ʠʛʨʘʝʪ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʫʶ ʩʝʙʷ ʨʦʣʴ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʛʨʝʩʩʠʶ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨʠʥʷʪʠʝ ʨʠʩʢʘ, ʚʩʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʬʠʥʘʥʩʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʩʧʝʰʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʬʠʥʘʥʩʳ - ɻ ʪʦ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʦʙʣʘʩʪʴ ʤʫʞʯʠʥ, ʭʦʪʷ ʩʠʪʫʘʮʠʷ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʝʪʩʷ; ʬʠʥʘʥʩʦʚʳʡ ʤʠʨ ʚ ʦʩʥʦʚʥʦʤ 

ʩʪʨʦʠʪʩʷ ʤʫʞʯʠʥʘʤʠ, ʠ ʵʪʦ ʦʪʨʘʞʘʝʪ ʪʦ, ʢʘʢ ʛʦʨʤʦʥʳ ʚʣʠʷʶʪ ʥʘ ʥʝʛʦ. ʂʦʨʪʠʟʦʣ ʷʚʣʷʝʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ ʠ ʚʘʞʝʥ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʠʣʠ ʫʛʨʦʞʘʶʱʠʭ ʩʦʙʳʪʠʡ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʯʝʨʪʦʡ ʠʣʠ ʩʣʝʜʩʪʚʠʝʤ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʥʫʞʜʝʥʠʷ [66]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [67] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʩʥʘ ʚ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ, ʩʥʠʞʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʤʝʣʘʪʦʥʠʥʘ, ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝ, ʠʥʩʦʤʥʠʷ, 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʜʝʤʝʥʪʥʳʭ ʷʚʣʝʥʠʡ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟʚʥʝ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʙʦʜʨʩʪʚʦʚʘʥʠʠ ʠ ʚʦ ʩʥʝ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʵʥʪʦʨʠʥʘʣʴʥʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʄʦʟʛ ʥʝ ʧʨʦʞʠʚʘʝʪ ʩʥʦʚʠʜʝʥʠʷ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʘ ʩʦʟʜʘʝʪ ʩʶʞʝʪ ʩʥʦʚʠʜʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ 

ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʷʭ (ʎʅʎ), ʯʪʦ ʟʘʥʠʤʘʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʩʝʢʫʥʜ. 
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ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʥ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʤʝʜʠʮʠʥʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʳ ʯʝʣʦʚʝʢʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆ ʩʣʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʙʦʪʳ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʜʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʦʚ. ʇʦʨʘʟʠʪʝʣʴʥʦ, ʥʦ 

ʤʥʦʛʠʝ ʵʥʜʦʢʨʠʥʥʳʝ ʦʩʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ ʜʣʷ ʨʝʛʫʣʷʮʠʠ 

ʫʨʦʚʥʷ ʛʦʨʤʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ: ʧʝʪʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʩʝʪʝʚʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʦʚʤʝʩʪʥʦʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʦʢ. ɺ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʤʳ ʥʘ 

ʧʨʠʤʝʨʝ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʥʜʦʢʨʠʥʥʳʭ ʦʩʝʡ ʨʘʩʩʤʦʪʨʝʣʠ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʘʣʠ 

ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʦʚ, ʯʪʦ ʙʳʣʦ ʙʳ ʪʨʫʜʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʦʩʪʦ 

ʧʦʣʫʯʠʚ ʜʘʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ [6, 7].  

ʉʦʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʥʝʡʨʦʛʝʥʝʟʝ ʤʦʟʛʘ ʠ ʥʝʡʨʦʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ - ʙʫʜʫʱʘʷ 

ʢʦʥʮʝʧʮʠʷ ʛʣʫʙʦʢʦʡ ʙʠʦʣʦʛʠʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʛʘʜʢʝ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʝʡʨʦʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ [63]. 

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʘʧʫʩʢʘʶʪ ʢʘʩʢʘʜ ʩʙʦʝʚ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʤʦʟʛ H. sapiens, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ, ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ 

ʦʨʛʘʥʠʟʤʘ ʢ ʦʞʠʜʘʝʤʳʤ ʮʠʢʣʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ, ʨʘʟʣʠʯʥʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʩʝ ʝʛʦ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [63]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ çʜʘʥʥʳʝ ʛʦʚʦʨʠʣʠ ʩʘʤʠ ʟʘ ʩʝʙʷè, ʩʫʱʝʩʪʚʫʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʣʦʞʥʳʤ ʵʥʜʦʢʨʠʥʥʳʤ ʷʚʣʝʥʠʷʤ ʯʘʩʪʦ ʟʘʪʨʫʜʥʷʶʪʩʷ 

ʦʙʲʝʜʠʥʠʪʴ ʜʘʥʥʳʝ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʬʘʢʪʦʨʘʤʠ, ʣʝʞʘʱʠʤʠ ʚ ʦʩʥʦʚʝ ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʠ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ, ʚ 

ʢʦʪʦʨʳʭ ʦʥʠ ʚʦʟʥʠʢʘʶʪ, ʯʘʩʪʦ ʠʛʥʦʨʠʨʫʶʪʩʷ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʧʨʝʜʣʘʛʘʶʪ ʨʝʰʝʥʠʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʠ ʧʦʥʠʤʘʥʠʷ ʣʝʞʘʱʝʡ ʚ ʠʭ ʦʩʥʦʚʝ 

ʜʠʥʘʤʠʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʤʦʜʝʣʠ ʧʦʤʦʛʘʶʪ ʥʘʤ ʚʳʡʪʠ ʟʘ ʨʘʤʢʠ ʪʦʛʦ, çʯʪʦ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴè 

ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʦʣʝ, ʠ ʥʘʯʘʪʴ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ çʘ ʯʪʦ, ʝʩʣʠè. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʪʠʤʫʣʠʨʫʝʪ 

ʪʚʦʨʯʝʩʢʦʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʥʦ ʠ ʧʨʦʜʚʠʛʘʝʪ ʦʙʣʘʩʪʴ, ʟʘʤʝʥʷʷ 

ʩʪʘʪʠʯʝʩʢʦʝ, ʤʦʤʝʥʪʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʥʜʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʠ ʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʨʝʛʫʣʷʮʠʝʡ, ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʠ ʛʦʨʤʦʥʦʚ. 

ʄʦʟʛ H. sapiens ʨʘʙʦʪʘʷ ʚ ʨʝʞʠʤʝ ʛʝʥʠʘʣʴʥʦʩʪʠ (ʪʘʣʘʥʪʘ, ʢʨʝʘʪʠʚʥʦʩʪʠ) ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʥʦʚʦʡ 

ʢʦʨʦʡ ʠ ʛʠʧʧʦʢʘʤʧʦʤ (ʙʠʙʣʠʦʪʝʢʦʡ ʧʘʤʷʪʠ, ʚʠʥʯʝʩʪʝʨʦʤ ʧʘʤʷʪʠ), ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʳʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʤʦʟʛ H. sapiens ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ 

ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ, ʠ 

ʠʤʝʶʪ ʪʚʦʨʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʵʧʦʭʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʷʪʠʥ ɺ. ʌ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʦʚ ɼ. ɺ., ʉʠʨʦʪʢʦ ʀ. ʀ., 

ɼʘʚʳʜʢʠʥ ʀ. ʃ., ɺʦʣʦʙʫʝʚ ɸ. ʅ. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ Homo sapiens: ʥʦʚʳʝ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 147 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʥʳʝ ʤʝʭʘʥʠʟʤʳ // ɹʶʣʣʝʪʝʥʴ 

ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ6. ʉ. 115-135. https://doi.org/10.33619/2414-2948/55/16 

2. ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ɺʦʣʦʙʫʝʚ ɸ. ʅ. ʅʦʚʘʷ ʣʠʯʥʦʩʪʴ ʠ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ: ʥʝʡʨʦʛʝʥʝʪʠʢʘ ʠ ʥʝʡʨʦʩʝʪʠ, ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ, 

5Pʤʝʜʠʮʠʥʘ ʠ 5G-ʪʝʭʥʦʣʦʛʠʠ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ8. ʉ. 202-240. 

https://doi.org/10.33619/2414-2948/69/26 

3. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ɹʫʣʛʘʢʦʚʘ ʉ. ɺ. ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʤʦʟʛʘ: ʩʦʥ ʠ 

ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ3. ʉ. 93-135. 

https://doi.org/10.33619/2414-2948/64/12  

4. ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʯʫʢ ʇ. ʀ., ʊʨʝʥʝʚʘ ɽ. ɺ. ʀʥʩʫʣʠʥ, ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʙʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘ: ʥʦʚʳʝ ʜʘʥʥʳʝ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ3. ʉ. 96-126. 

https://doi.org/10.33619/2414-2948/52   

5. ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ʊʨʝʥʝʚʘ ɽ. ɺ. ɻʣʶʢʘʛʦʥʦʧʦʜʦʙʥʳʡ ʧʝʧʪʠʜ 1, 

ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ: ʩʦʚʨʝʤʝʥʥʳʡ ʚʟʛʣʷʜ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ4. ʉ. 153-172. https://doi.org/10.33619/2414-2948/53/19 

6. ʈʦʤʘʥʯʫʢ ʅ. ʇ., ʇʷʪʠʥ ɺ. ʌ., ɺʦʣʦʙʫʝʚ ɸ. ʅ., ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʊʨʝʥʝʚʘ ɽ. ɺ., ʈʦʤʘʥʦʚ 

ɼ. ɺ. ʄʦʟʛ, ʜʝʧʨʝʩʩʠʷ, ʵʧʠʛʝʥʝʪʠʢʘ: ʥʦʚʳʝ ʜʘʥʥʳʝ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. 

ˉ5. ʉ. 163-183.  https://doi.org/10.33619/2414-2948/54/21 

7. Zavala E., Wedgwood K. C., Voliotis M., Tabak J., Spiga F., Lightman S. L., Tsaneva-

Atanasova Mathematical modelling of endocrine systems // Trends in Endocrinology & 

Metabolism. 2019. V. 30. ˉ4. P. 244-257. https://doi.org/10.1016/j.tem.2019.01.008 

8. Leng G., MacGregor D. J. Models in neuroendocrinology // Mathematical biosciences. 

2018. V. 305. P. 29-41. https://doi.org/10.1016/j.mbs.2018.07.008 

9. Grant A. D., Wilsterman K., Smarr B. L., Kriegsfeld L. J.Evidence for a coupled oscillator 

model of endocrine ultradian rhythms // Journal of biological rhythms. 2018. V. 33. ˉ5. P. 475-496. 

https://doi.org/10.1177/0748730418791423 

10. Chay T. R., Keizer J. Minimal model for membrane oscillations in the pancreatic beta-cell 

// Biophysical journal. 1983. V. 42. ˉ2. P. 181-189. https://doi.org/10.1016/S0006-3495(83)84384-

7 

11. Pßrksen N. The in vivo regulation of pulsatile insulin secretion // Diabetologia. 2002. V. 

45. ˉ1. P. 3-20. https://doi.org/10.1007/s125-002-8240-x 

12. Hellman B. Pulsatility of insulin releaseïa clinically important phenomenon // Upsala 

journal of medical sciences. 2009. V. 114. ˉ4. P. 193-205. 

https://doi.org/10.3109/03009730903366075 

13. Bertram R., Satin L. S., Sherman A. S. Closing in on the mechanisms of pulsatile insulin 

secretion // Diabetes. 2018. V. 67. ˉ3. P. 351-359. https://doi.org/10.2337/dbi17-0004 

14. Bertram R., Satin L. S., Pedersen M. G., Luciani D. S., Sherman, A. Interaction of 

glycolysis and mitochondrial respiration in metabolic oscillations of pancreatic islets // Biophysical 

Journal. 2007. V. 92. ˉ5. P. 1544-1555. https://doi.org/10.1529/biophysj.106.097154 

15. McKenna J. P., Ha J., Merrins M. J., Satin L. S., Sherman A., Bertram R. Ca2+ effects on 

ATP production and consumption have regulatory roles on oscillatory islet activity // Biophysical 

journal. 2016. V. 110. ˉ3. P. 733-742. https://doi.org/10.1016/j.bpj.2015.11.3526 

16. Marinelli I., Vo T., Gerardo-Giorda L., Bertram R. Transitions between bursting modes in 

the integrated oscillator model for pancreatic ɓ-cells // Journal of Theoretical Biology. 2018. V. 454. 

P. 310-319. https://doi.org/10.1016/j.jtbi.2018.06.017 

http://www.bulletennauki.com/
https://doi.org/10.33619/2414-2948/55/16
https://doi.org/10.33619/2414-2948/54/21


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 148 

17. Sherman A., Rinzel J. Model for synchronization of pancreatic beta-cells by gap junction 

coupling // Biophysical journal. 1991. V. 59. ˉ3. P. 547-559. https://doi.org/10.1016/S0006-

3495(91)82271-8 

18. Smolen P., Rinzel J., Sherman A. Why pancreatic islets burst but single beta cells do not. 

The heterogeneity hypothesis // Biophysical journal. 1993. V. 64. ˉ6. P. 1668-1680. 

https://doi.org/10.1016/S0006-3495(93)81539-X 

19. Johnston N. R., Mitchell R. K., Haythorne E., Pessoa M. P., Semplici F., Ferrer J., Hodson 

D. J. Beta cell hubs dictate pancreatic islet responses to glucose // Cell metabolism. 2016. V. 24. 

ˉ3. P. 389-401. https://doi.org/10.1016/j.cmet.2016.06.020 

20. Gosak M., Markoviļ R., Dolenġek J., Rupnik M. S., Marhl M., Stoģer A., Perc M. 

Network science of biological systems at different scales: A review // Physics of life reviews. 2018. 

V. 24. P. 118-135. https://doi.org/10.1016/j.plrev.2017.11.003 

21. Cappon G., Pedersen M. G. Heterogeneity and nearest-neighbor coupling can explain 

small-worldness and wave properties in pancreatic islets // Chaos: An Interdisciplinary Journal of 

Nonlinear Science. 2016. V. 26. ˉ5. P. 053103. https://doi.org/10.1063/1.4949020 

22. Ha J., Satin L. S., Sherman A. S. A mathematical model of the pathogenesis, prevention, 

and reversal of type 2 diabetes // Endocrinology. 2016. V. 157. ˉ2. P. 624-635. 

https://doi.org/10.1210/en.2015-1564 

23. Taylor R., Holman R. R. Normal weight individuals who develop type 2 diabetes: the 

personal fat threshold // Clinical Science. 2015. V. 128. ˉ7. P. 405-410. 

https://doi.org/10.1042/CS20140553 

24. Chamberlain J. J., Kalyani R. R., Leal S., Rhinehart A. S., Shubrook J. H., Skolnik N., 

Herman W. H. Treatment of type 1 diabetes: synopsis of the 2017 American Diabetes Association 

Standards of Medical Care in Diabetes // Annals of Internal Medicine. 2017. V. 167. ˉ7. P. 493-

498. https://doi.org/10.7326/M17-1259 

25. Dai X., Luo Z. C., Zhai L., Zhao W. P., Huang F. Artificial pancreas as an effective and 

safe alternative in patients with type 1 diabetes mellitus: a systematic review and meta-analysis // 

Diabetes Therapy. 2018. V. 9. ˉ3. P. 1269-1277. https://doi.org/10.1007/s13300-018-0436-y 

26. Del Favero S., Bruttomesso D., Di Palma F., Lanzola G., Visentin R., Filippi A.. First use 

of model predictive control in outpatient wearable artificial pancreas // Diabetes care. 2014. V. 37. 

ˉ5. P. 1212-1215. https://doi.org/10.2337/dc13-1631 

27. Kovatchev B., Cheng P., Anderson S. M., Pinsker J. E., Boscari F., Buckingham B. A. 

Feasibility of long-term closed-loop control: a multicenter 6-month trial of 24/7 automated insulin 

delivery // Diabetes technology & therapeutics. 2017. V. 19. ˉ1. P. 18-24. 

https://doi.org/10.1089/dia.2016.0333 

28. Huang M., Li J., Song X., Guo H. Modeling impulsive injections of insulin: towards 

artificial pancreas // SIAM Journal on Applied Mathematics. 2012. V. 72. ˉ5. P. 1524-1548. 

https://doi.org/10.1137/110860306 

29. Wang Q., Molenaar P., Harsh S., Freeman K., Xie J., Gold C., Ulbrecht J. Personalized 

state-space modeling of glucose dynamics for type 1 diabetes using continuously monitored 

glucose, insulin dose, and meal intake: an extended Kalman filter approach // Journal of diabetes 

science and technology. 2014. V. 8. ˉ2. P. 331-345. https://doi.org/10.1177/1932296814524080 

30. ɹʫʣʛʘʢʦʚʘ ʉ.ɺ., ʊʨʝʥʝʚʘ ɽ.ɺ., ɿʘʭʘʨʦʚʘ ʅ.ʆ., ʅʠʢʦʣʘʝʚʘ ɸ.ɺ. ɺʣʠʷʥʠʝ ʩʪʘʨʝʥʠʷ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ (ʦʙʟʦʨ ʜʠʪʝʨʘʪʫʨʳ). ɺʨʘʯ. 2020; 

31(6):34-39. https://doi.org/10.29296/25877305-2020-06-06 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 149 

31. Dempsher D. P., Gann D. S., Phair R. D. A mechanistic model of ACTH-stimulated 

cortisol secretion // American Journal of Physiology-Regulatory, Integrative and Comparative 

Physiology. 1984. V. 246. ˉ4. P. R587-R596. https://doi.org/10.1152/ajpregu.1984.246.4.R587 

32. Bairagi N., Chatterjee S., Chattopadhyay J. Variability in the secretion of corticotropin-

releasing hormone, adrenocorticotropic hormone and cortisol and understandability of the 

hypothalamic-pituitary-adrenal axis dynamicsða mathematical study based on clinical evidence // 

Mathematical medicine and biology: a journal of the IMA. 2008. V. 25. ˉ1. P. 37-63. 

https://doi.org/10.1093/imammb/dqn003 

33. Gupta S., Aslakson E., Gurbaxani B. M., Vernon S. D. Inclusion of the glucocorticoid 

receptor in a hypothalamic pituitary adrenal axis model reveals bistability // Theoretical Biology 

and Medical Modelling. 2007. V. 4. ˉ1. P. 1-12. https://doi.org/10.1186/1742-4682-4-8 

34. Walker J. J., Terry J. R., Lightman S. L. Origin of ultradian pulsatility in the 

hypothalamicïpituitaryïadrenal axis // Proceedings of the Royal Society B: Biological Sciences. 

2010. V. 277. ˉ1688. P. 1627-1633. https://doi.org/10.1098/rspb.2009.2148 

35. Walker J. J., Spiga F., Waite E., Zhao Z., Kershaw Y., Terry J. R., Lightman S. L. The 

origin of glucocorticoid hormone oscillations // PLoS biology. 2012. V. 10. ˉ6. P. e1001341. 

https://doi.org/10.1371/journal.pbio.1001341 

36. Bangsgaard E. O., Ottesen J. T. Patient specific modeling of the HPA axis related to 

clinical diagnosis of depression //Mathematical biosciences. 2017. ʊ. 287. ʉ. 24-35. 

https://doi.org/10.1016/j.mbs.2016.10.007 

37. Spiga F., Zavala E., Walker J. J., Zhao Z., Terry J. R., Lightman S. L. Dynamic responses 

of the adrenal steroidogenic regulatory network // Proceedings of the National Academy of 

Sciences. 2017. V. 114. ˉ31. P. E6466-E6474. https://doi.org/10.1073/pnas.1703779114 

38. Walker J. J., Spiga F., Gupta R., Zhao Z., Lightman S. L., Terry J. R. Rapid intra-adrenal 

feedback regulation of glucocorticoid synthesis // Journal of the Royal Society Interface. 2015. V. 

12. ˉ102. P. 20140875. https://doi.org/10.1098/rsif.2014.0875 

39. Ïksnes M., Bjºrnsdottir S., Isaksson M., Methlie P., Carlsen S., Nilsen R. M., Lßv¬s K. 

Continuous subcutaneous hydrocortisone infusion versus oral hydrocortisone replacement for 

treatment of addison's disease: a randomized clinical trial // The Journal of Clinical Endocrinology 

& Metabolism. 2014. V. 99. ˉ5. P. 1665-1674. https://doi.org/10.1210/jc.2013-4253 

40. Russell G. M., Durant C., Ataya A., Papastathi C., Bhake R., Woltersdorf W., Lightman S. 

Subcutaneous pulsatile glucocorticoid replacement therapy // Clinical endocrinology. 2014. V. 81. 

ˉ2. P. 289-293. https://doi.org/10.1111/cen.12470 

41. Belchetz P. E., Plant T. M., Nakai Y., Keogh E. J., Knobil E. Hypophysial responses to 

continuous and intermittent delivery of hypothalamic gonadotropin-releasing hormone // Science. 

1978. V. 202. ˉ4368. P. 631-633. https://doi.org/10.1126/science.100883 

42. Stern E., Ruf-Zamojski F., Zalepa-King L., Pincas H., Choi S. G., Peskin C. S., Sealfon S. 

C. Modeling and high-throughput experimental data uncover the mechanisms underlying Fshb gene 

sensitivity to gonadotropin-releasing hormone pulse frequency // Journal of Biological Chemistry. 

2017. V. 292. ˉ23. P. 9815-9829. https://doi.org/10.1074/jbc.M117.783886 

43. Pratap A., Garner K. L., Voliotis M., Tsaneva-Atanasova K., McArdle C. A. Mathematical 

modeling of gonadotropin-releasing hormone signaling // Molecular and cellular endocrinology. 

2017. V. 449. P. 42-55. https://doi.org/10.1016/j.mce.2016.08.022 

44. Voliotis M., Perrett R. M., McWilliams C., McArdle C. A., Bowsher C. G. Information 

transfer by leaky, heterogeneous, protein kinase signaling systems // Proceedings of the National 

Academy of Sciences. 2014. V. 111. ˉ3. P. E326-E333. https://doi.org/10.1073/pnas.1314446111 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 150 

45. Voliotis M., Li X. F., De Burgh R., Lass G., Lightman S. L., OôByrne K. T., Tsaneva-

Atanasova K. Mathematical modelling elucidates core mechanisms underpinning GnRH pulse 

generation // bioRxiv. 2018. P. 245548. https://doi.org/10.1101/245548 

46. Clarkson J., Han S. Y., Piet R., McLennan T., Kane G. M., Ng J., Herbison A. E.Definition 

of the hypothalamic GnRH pulse generator in mice // Proceedings of the National Academy of 

Sciences. 2017. V. 114. ˉ47. P. E10216-E10223. https://doi.org/10.1073/pnas.1713897114 

47. Qiu J., Nestor C. C., Zhang C., Padilla S. L., Palmiter R. D., Kelly M. J., Rßnnekleiv O. 

K. High-frequency stimulation-induced peptide release synchronizes arcuate kisspeptin neurons and 

excites GnRH neurons // Elife. 2016. V. 5. P. e16246. https://doi.org/10.7554/eLife.16246.001 

48. Monniaux D., Michel P., Postel M., Cl®ment F. MultiȤscale modelling of ovarian follicular 

development: From follicular morphogenesis to selection for ovulation // Biology of the Cell. 2016. 

V. 108. ˉ6. P. 149-160. https://doi.org/10.1111/boc.201500087 

49. Stojilkovic S. S., Tabak J., Bertram R. Ion channels and signaling in the pituitary gland // 

Endocrine reviews. 2010. V. 31. ˉ6. P. 845-915. https://doi.org/10.1210/er.2010-0005 

50. Van Goor F., Zivadinovic D., Stojilkovic S. S. Differential expression of ionic channels in 

rat anterior pituitary cells // Molecular Endocrinology. 2001. V. 15. ˉ7. P. 1222-1236. 

https://doi.org/10.1210/mend.15.7.0668 

51. Van Goor F., Zivadinovic D., Martinez-Fuentes A. J., Stojilkovic S. S. Dependence of 

pituitary hormone secretion on the pattern of spontaneus voltage-gated calcium influx // Journal of 

Biological Chemistry. 2001. V. 276. ˉ36. P. 33840-33846. https://doi.org/10.1074/jbc.M105386200 

52. Van Goor F., Li Y. X., Stojilkovic S. S. Paradoxical role of large-conductance calcium-

activated K+ (BK) channels in controlling action potential-driven Ca2+ entry in anterior pituitary 

cells // Journal of Neuroscience. 2001. V. 21. ˉ16. P. 5902-5915. 

https://doi.org/10.1523/JNEUROSCI.21-16-05902.2001 

53. Tabak J., Tomaiuolo M., Gonzalez-Iglesias A. E., Milescu L. S., Bertram R. Fast-

activating voltage-and calcium-dependent potassium (BK) conductance promotes bursting in 

pituitary cells: a dynamic clamp study // Journal of Neuroscience. 2011. V. 31. ˉ46. P. 16855-

16863. https://doi.org/10.1523/JNEUROSCI.3235-11.2011 

54. Dhumpa R., Truong T. M., Wang X., Bertram R., Roper M. G. Negative feedback 

synchronizes islets of Langerhans // Biophysical journal. 2014. V. 106. ˉ10. P. 2275-2282. 

https://doi.org/10.1016/j.bpj.2014.04.015 

55. Stavreva D. A., Wiench M., John S., Conway-Campbell B. L., McKenna M. A., Pooley J. 

R., Hager G. L. Ultradian hormone stimulation induces glucocorticoid receptor-mediated pulses of 

gene transcription // Nature cell biology. 2009. V. 11. ˉ9. P. 1093-1102. 

https://doi.org/10.1038/ncb1922 

56. Biddie S. C., Conway-Campbell B. L., Lightman S. L. Dynamic regulation of 

glucocorticoid signalling in health and disease // Rheumatology. 2012. V. 51. ˉ3. P. 403-412. 

https://doi.org/10.1093/rheumatology/ker215 

57. Strehl C., Buttgereit F. Optimized glucocorticoid therapy: teaching old drugs new tricks // 

Molecular and cellular endocrinology. 2013. V. 380. ˉ1-2. P. 32-40. 

https://doi.org/10.1016/j.mce.2013.01.026 

58. Basse A. L., Dalbram E., Larsson L., Gerhart-Hines Z., Zierath J. R., Treebak J. T. 

Skeletal muscle insulin sensitivity show circadian rhythmicity which is independent of exercise 

training status // Frontiers in physiology. 2018. P. 1198. https://doi.org/10.3389/fphys.2018.01198 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 151 

59. Fine N. H., Doig C. L., Elhassan Y. S., Vierra N. C., Marchetti P., Bugliani M., Hodson D. 

J. Glucocorticoids reprogram ɓ-cell signaling to preserve insulin secretion // Diabetes. 2018. V. 67. 

ˉ2. P. 278-290. https://doi.org/10.2337/db16-1356 

60. Bahrami-Nejad Z., Zhao M. L., Tholen S., Hunerdosse D., Tkach K. E., van Schie S., 

Teruel M. N. A transcriptional circuit filters oscillating circadian hormonal inputs to regulate fat cell 

differentiation // Cell metabolism. 2018. V. 27. ˉ4. P. 854-868. e8. 

https://doi.org/10.1016/j.cmet.2018.03.012 

61. Li X. F., Mitchell J. C., Wood S., Coen C. W., Lightman S. L., O'Byrne K. T. The effect of 

oestradiol and progesterone on hypoglycaemic stressȤinduced suppression of pulsatile luteinizing 

hormone release and on corticotropinȤreleasing hormone mRNA expression in the rat // Journal of 

neuroendocrinology. 2003. V. 15. ˉ5. P. 468-476. https://doi.org/10.1046/j.1365-

2826.2003.01014.x 

62. Stanojeviĺ A., Markoviĺ V. M., Maĺeġiĺ S., Kolar-Aniĺ L., Vukojeviĺ V. Kinetic 

modelling of testosterone-related differences in the hypothalamicïpituitaryïadrenal axis response to 

stress // Reaction Kinetics, Mechanisms and Catalysis. 2018. V. 123. ˉ1. P. 17-30. 

https://doi.org/10.1007/s11144-017-1315-7 

63. ʈʦʤʘʥʯʫʢ ʅ. ʇ. ʄʦʟʛ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʘ: ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ6. ʉ. 146-190. 

https://doi.org/10.33619/2414-2948/67/21 

64. ʈʦʤʘʥʯʫʢ ʅ.ʇ. ɹʠʦʵʣʝʤʝʥʪʦʣʦʛʠʷ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʷ ʤʦʟʛʘ// ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ9. https://doi.org/10.33619/2414-2948/70/22 

65. ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ɺʦʣʦʙʫʝʚ ɸ. ʅ. ʅʦʚʘʷ ʣʠʯʥʦʩʪʴ ʠ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ: ʥʝʡʨʦʛʝʥʝʪʠʢʘ ʠ ʥʝʡʨʦʩʝʪʠ, ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ, 5P-

ʤʝʜʠʮʠʥʘ ʠ 5G-ʪʝʭʥʦʣʦʛʠʠ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ8. ʉ. 202-240. 

https://doi.org/10.33619/2414-2948/69/26 

66. ʇʷʪʠʥ ɺ. ʌ., ʄʘʩʣʦʚʘ ʆ. ɸ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ɺʦʣʦʙʫʝʚ ɸ. ʅ., ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., 

ʈʦʤʘʥʦʚ ɼ. ɺ., ʉʠʨʦʪʢʦ ʀ. ʀ. ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ: ʩʪʨʫʢʪʫʨʥʘʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ, 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ, ʙʠʦʵʣʝʤʝʥʪʦʣʦʛʠʠ ʠ ʥʫʪʨʠʮʠʦʣʦʛʠʠ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

2021. ʊ. 7. ˉ10. ʉ. 145- 184. https://doi.org/10.33619/2414-2948/71/18 

67. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʈʦʤʘʥʯʫʢ ʇ. ʀ., ɼʘʚʳʜʢʠʥ ʀ. ʃ. ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʟʛʘ ʚʦ ʩʥʝ ʚ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ // ɺʨʘʯ. 2021. ʊ. 32. 6̄. ʉ. 

13-16. https://doi.org/10.29296/25877305-2021-06-03 

 

References: 

1. Pyatin, V., Romanchuk, N., Bulgakova, S., Romanov, D., Sirotko, I., Davydkin, I., & 

Volobuev, A. (2020). Circadian Stress of Homo sapiens: New Neurophysiological, Neuroendocrine 

and Psychoneuroimmune Mechanisms. Bulletin of Science and Practice, 6(6), 115-135. (in 

Russian). https://doi.org/10.33619/2414-2948/55/16 

2. Bulgakova, S., Romanchuk, N., & Volobuev, A. (2021). New Personality and 

Neurocommunication: Neurogenetics and Neural Networks, Psychoneuroimmunoendocrinology, 5P 

Medicine and 5G Technologies. Bulletin of Science and Practice, 7(8), 202-240. (in Russian). 

https://doi.org/10.33619/2414-2948/69/26 

3. Volobuev, A., Romanchuk, N., & Bulgakova, S. Brain Neurogenetics: Human Sleep and 

Longevity. Bulletin of Science and Practice, 7(3), 93-135. (in Russian). 

https://doi.org/10.33619/2414-2948/64/12 

http://www.bulletennauki.com/
https://doi.org/10.33619/2414-2948/67/21
https://doi.org/10.33619/2414-2948/70/22
https://doi.org/10.33619/2414-2948/69/26


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 152 

4. Bulgakova, S., Romanchuk, P., & Treneva, E. (2020). Insulin, Brain, Alzheimerôs Disease: 

New Evidence. Bulletin of Science and Practice, 6(3), 96-126. (in Russian). 

https://doi.org/10.33619/2414-2948/52/10 

5. Bulgakova, S., Romanchuk, N., & Treneva, E. (2020). Glucagon-like Peptide 1, Brain, 

Neurodegenerative Diseases: A Modern View. Bulletin of Science and Practice, 6(4), 153-172. (in 

Russian). https://doi.org/10.33619/2414-2948/53/19 

6. Romanchuk, N., Pyatin, V., Volobuev, A., Bulgakova, S., Treneva, E., & Romanov, D. 

(2020). Brain, Depression, Epigenetics: New Data. Bulletin of Science and Practice, 6(5), 163-183. 

(in Russian). https://doi.org/10.33619/2414-2948/54/21 

7. Zavala, E., Wedgwood, K. C., Voliotis, M., Tabak, J., Spiga, F., Lightman, S. L., & 

Tsaneva-Atanasova, K. (2019). Mathematical modelling of endocrine systems. Trends in 

Endocrinology & Metabolism, 30(4), 244-257. https://doi.org/10.1016/j.tem.2019.01.008 

8. Leng, G., & MacGregor, D. J. (2018). Models in neuroendocrinology. Mathematical 

biosciences, 305, 29-41. https://doi.org/10.1016/j.mbs.2018.07.008 

9. Grant, A. D., Wilsterman, K., Smarr, B. L., & Kriegsfeld, L. J. (2018). Evidence for a 

coupled oscillator model of endocrine ultradian rhythms. Journal of biological rhythms, 33(5), 475-

496. https://doi.org/10.1177/0748730418791423 

10. Chay, T. R., & Keizer, J. (1983). Minimal model for membrane oscillations in the 

pancreatic beta-cell. Biophysical journal, 42(2), 181-189. https://doi.org/10.1016/S0006-

3495(83)84384-7 

11. Pßrksen, N. (2002). The in vivo regulation of pulsatile insulin secretion. Diabetologia, 

45(1), 3-20. https://doi.org/10.1007/s125-002-8240-x 

12. Hellman, B. (2009). Pulsatility of insulin releaseïa clinically important phenomenon. 

Upsala journal of medical sciences, 114(4), 193-205. https://doi.org/10.3109/03009730903366075 

13. Bertram, R., Satin, L. S., & Sherman, A. S. (2018). Closing in on the mechanisms of 

pulsatile insulin secretion. Diabetes, 67(3), 351-359. https://doi.org/10.2337/dbi17-0004 

14. Bertram, R., Satin, L. S., Pedersen, M. G., Luciani, D. S., & Sherman, A. (2007). 

Interaction of glycolysis and mitochondrial respiration in metabolic oscillations of pancreatic islets. 

Biophysical Journal, 92(5), 1544-1555. https://doi.org/10.1529/biophysj.106.097154 

15. McKenna, J. P., Ha, J., Merrins, M. J., Satin, L. S., Sherman, A., & Bertram, R. (2016). 

Ca2+ effects on ATP production and consumption have regulatory roles on oscillatory islet activity. 

Biophysical journal, 110(3), 733-742. https://doi.org/10.1016/j.bpj.2015.11.3526 

16. Marinelli, I., Vo, T., Gerardo-Giorda, L., & Bertram, R. (2018). Transitions between 

bursting modes in the integrated oscillator model for pancreatic ɓ-cells. Journal of Theoretical 

Biology, 454, 310-319. https://doi.org/10.1016/j.jtbi.2018.06.017 

17. Sherman, A., & Rinzel, J. (1991). Model for synchronization of pancreatic beta-cells by 

gap junction coupling. Biophysical journal, 59(3), 547-559. https://doi.org/10.1016/S0006-

3495(91)82271-8 

18. Smolen, P., Rinzel, J., & Sherman, A. (1993). Why pancreatic islets burst but single beta 

cells do not. The heterogeneity hypothesis. Biophysical journal, 64(6), 1668-1680. 

https://doi.org/10.1016/S0006-3495(93)81539-X 

19. Johnston, N. R., Mitchell, R. K., Haythorne, E., Pessoa, M. P., Semplici, F., Ferrer, J., ... & 

Hodson, D. J. (2016). Beta cell hubs dictate pancreatic islet responses to glucose. Cell metabolism, 

24(3), 389-401. https://doi.org/10.1016/j.cmet.2016.06.020 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 153 

20. Gosak, M., Markoviļ, R., Dolenġek, J., Rupnik, M. S., Marhl, M., Stoģer, A., & Perc, M. 

(2018). Network science of biological systems at different scales: A review. Physics of life reviews, 

24, 118-135. https://doi.org/10.1016/j.plrev.2017.11.003 

21. Cappon, G., & Pedersen, M. G. (2016). Heterogeneity and nearest-neighbor coupling can 

explain small-worldness and wave properties in pancreatic islets. Chaos: An Interdisciplinary 

Journal of Nonlinear Science, 26(5), 053103. https://doi.org/10.1063/1.4949020 

22. Ha, J., Satin, L. S., & Sherman, A. S. (2016). A mathematical model of the pathogenesis, 

prevention, and reversal of type 2 diabetes. Endocrinology, 157(2), 624-635. 

https://doi.org/10.1210/en.2015-1564 

23. Taylor, R., & Holman, R. R. (2015). Normal weight individuals who develop type 2 

diabetes: the personal fat threshold. Clinical Science, 128(7), 405-410. 

https://doi.org/10.1042/CS20140553 

24. Chamberlain, J. J., Kalyani, R. R., Leal, S., Rhinehart, A. S., Shubrook, J. H., Skolnik, N., 

& Herman, W. H. (2017). Treatment of type 1 diabetes: synopsis of the 2017 American Diabetes 

Association Standards of Medical Care in Diabetes. Annals of Internal Medicine, 167(7), 493-498. 

https://doi.org/10.7326/M17-1259 

25. Dai, X., Luo, Z. C., Zhai, L., Zhao, W. P., & Huang, F. (2018). Artificial pancreas as an 

effective and safe alternative in patients with type 1 diabetes mellitus: a systematic review and 

meta-analysis. Diabetes Therapy, 9(3), 1269-1277. https://doi.org/10.1007/s13300-018-0436-y 

26. Del Favero, S., Bruttomesso, D., Di Palma, F., Lanzola, G., Visentin, R., Filippi, A., ... & 

AP@ home Consortium. (2014). First use of model predictive control in outpatient wearable 

artificial pancreas. Diabetes care, 37(5), 1212-1215. https://doi.org/10.2337/dc13-1631 

27. Kovatchev, B., Cheng, P., Anderson, S. M., Pinsker, J. E., Boscari, F., Buckingham, B. A., 

... & Control to Range Study Group. (2017). Feasibility of long-term closed-loop control: a 

multicenter 6-month trial of 24/7 automated insulin delivery. Diabetes technology & therapeutics, 

19(1), 18-24. https://doi.org/10.1089/dia.2016.0333 

28. Huang, M., Li, J., Song, X., & Guo, H. (2012). Modeling impulsive injections of insulin: 

towards artificial pancreas. SIAM Journal on Applied Mathematics, 72(5), 1524-1548. 

https://doi.org/10.1137/110860306 

29. Wang, Q., Molenaar, P., Harsh, S., Freeman, K., Xie, J., Gold, C., ... & Ulbrecht, J. (2014). 

Personalized state-space modeling of glucose dynamics for type 1 diabetes using continuously 

monitored glucose, insulin dose, and meal intake: an extended Kalman filter approach. Journal of 

diabetes science and technology, 8(2), 331-345. https://doi.org/10.1177/1932296814524080 

30. Bulgakova, S. V., Treneva, E. V., Zakharova, N. O., & Nikolaeva, A. V. (2020). Influence 

of Aging of Adrenals on the Work of Different Bodies and Systems. Vrach (The Doctor), 31(6). 34-

39. https://doi.org/10.29296/25877305-2020-06-06 

31. Dempsher, D. P., Gann, D. S., & Phair, R. D. (1984). A mechanistic model of ACTH-

stimulated cortisol secretion. American Journal of Physiology-Regulatory, Integrative and 

Comparative Physiology, 246(4), R587-R596. https://doi.org/10.1152/ajpregu.1984.246.4.R587 

32. Bairagi, N., Chatterjee, S., & Chattopadhyay, J. (2008). Variability in the secretion of 

corticotropin-releasing hormone, adrenocorticotropic hormone and cortisol and understandability of 

the hypothalamic-pituitary-adrenal axis dynamicsða mathematical study based on clinical 

evidence. Mathematical medicine and biology: a journal of the IMA, 25(1), 37-63. 

https://doi.org/10.1093/imammb/dqn003 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 154 

33. Gupta, S., Aslakson, E., Gurbaxani, B. M., & Vernon, S. D. (2007). Inclusion of the 

glucocorticoid receptor in a hypothalamic pituitary adrenal axis model reveals bistability. 

Theoretical Biology and Medical Modelling, 4(1), 1-12. https://doi.org/10.1186/1742-4682-4-8 

34. Walker, J. J., Terry, J. R., & Lightman, S. L. (2010). Origin of ultradian pulsatility in the 

hypothalamic-pituitary-adrenal axis. Proceedings of the Royal Society B: Biological Sciences, 

277(1688), 1627-1633. https://doi.org/10.1098/rspb.2009.2148 

35. Walker, J. J., Spiga, F., Waite, E., Zhao, Z., Kershaw, Y., Terry, J. R., & Lightman, S. L. 

(2012). The origin of glucocorticoid hormone oscillations. PLoS biology, 10(6), e1001341. 

https://doi.org/10.1371/journal.pbio.1001341 

36. Bangsgaard, E. O., & Ottesen, J. T. (2017). Patient specific modeling of the HPA axis 

related to clinical diagnosis of depression. Mathematical biosciences, 287, 24-35. 

https://doi.org/10.1016/j.mbs.2016.10.007 

37. Spiga, F., Zavala, E., Walker, J. J., Zhao, Z., Terry, J. R., & Lightman, S. L. (2017). 

Dynamic responses of the adrenal steroidogenic regulatory network. Proceedings of the National 

Academy of Sciences, 114(31), E6466-E6474. https://doi.org/10.1073/pnas.1703779114 

38. Walker, J. J., Spiga, F., Gupta, R., Zhao, Z., Lightman, S. L., & Terry, J. R. (2015). Rapid 

intra-adrenal feedback regulation of glucocorticoid synthesis. Journal of the Royal Society 

Interface, 12(102), 20140875. https://doi.org/10.1098/rsif.2014.0875 

39. Ïksnes, M., Bjºrnsdottir, S., Isaksson, M., Methlie, P., Carlsen, S., Nilsen, R. M., ... & 

Lßv¬s, K. (2014). Continuous subcutaneous hydrocortisone infusion versus oral hydrocortisone 

replacement for treatment of addison's disease: a randomized clinical trial. The Journal of Clinical 

Endocrinology & Metabolism, 99(5), 1665-1674. https://doi.org/10.1210/jc.2013-4253 

40. Russell, G. M., Durant, C., Ataya, A., Papastathi, C., Bhake, R., Woltersdorf, W., & 

Lightman, S. (2014). Subcutaneous pulsatile glucocorticoid replacement therapy. Clinical 

endocrinology, 81(2), 289-293. https://doi.org/10.1111/cen.12470 

41. Belchetz, P. E., Plant, T. M., Nakai, Y., Keogh, E. J., & Knobil, E. (1978). Hypophysial 

responses to continuous and intermittent delivery of hypothalamic gonadotropin-releasing 

hormone. Science, 202(4368), 631-633. https://doi.org/10.1126/science.100883 

42. Stern, E., Ruf-Zamojski, F., Zalepa-King, L., Pincas, H., Choi, S. G., Peskin, C. S., ... & 

Sealfon, S. C. (2017). Modeling and high-throughput experimental data uncover the mechanisms 

underlying Fshb gene sensitivity to gonadotropin-releasing hormone pulse frequency. Journal of 

Biological Chemistry, 292(23), 9815-9829. https://doi.org/10.1074/jbc.M117.783886 

43. Pratap, A., Garner, K. L., Voliotis, M., Tsaneva-Atanasova, K., & McArdle, C. A. (2017). 

Mathematical modeling of gonadotropin-releasing hormone signaling. Molecular and cellular 

endocrinology, 449, 42-55. https://doi.org/10.1016/j.mce.2016.08.022 

44. Voliotis, M., Perrett, R. M., McWilliams, C., McArdle, C. A., & Bowsher, C. G. (2014). 

Information transfer by leaky, heterogeneous, protein kinase signaling systems. Proceedings of the 

National Academy of Sciences, 111(3), E326-E333. https://doi.org/10.1073/pnas.1314446111 

45. Voliotis, M., Li, X. F., De Burgh, R., Lass, G., Lightman, S. L., OôByrne, K. T., & 

Tsaneva-Atanasova, K. (2018). Mathematical modelling elucidates core mechanisms underpinning 

GnRH pulse generation. bioRxiv, 245548. https://doi.org/10.1101/245548 

46. Clarkson, J., Han, S. Y., Piet, R., McLennan, T., Kane, G. M., Ng, J., ... & Herbison, A. E. 

(2017). Definition of the hypothalamic GnRH pulse generator in mice. Proceedings of the National 

Academy of Sciences, 114(47), E10216-E10223. https://doi.org/10.1073/pnas.1713897114 

47. Qiu, J., Nestor, C. C., Zhang, C., Padilla, S. L., Palmiter, R. D., Kelly, M. J., & 

Rßnnekleiv, O. K. (2016). High-frequency stimulation-induced peptide release synchronizes arcuate 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 155 

kisspeptin neurons and excites GnRH neurons. Elife, 5, e16246. 

https://doi.org/10.7554/eLife.16246.001 

48. Monniaux, D., Michel, P., Postel, M., & Cl®ment, F. (2016). MultiȤscale modelling of 

ovarian follicular development: From follicular morphogenesis to selection for ovulation. Biology of 

the Cell, 108(6), 149-160. https://doi.org/10.1111/boc.201500087 

49. Stojilkovic, S. S., Tabak, J., & Bertram, R. (2010). Ion channels and signaling in the 

pituitary gland. Endocrine reviews, 31(6), 845-915. https://doi.org/10.1210/er.2010-0005 

50. Van Goor, F., Zivadinovic, D., & Stojilkovic, S. S. (2001). Differential expression of ionic 

channels in rat anterior pituitary cells. Molecular Endocrinology, 15(7), 1222-1236. 

https://doi.org/10.1210/mend.15.7.0668 

51. Van Goor, F., Zivadinovic, D., Martinez-Fuentes, A. J., & Stojilkovic, S. S. (2001). 

Dependence of pituitary hormone secretion on the pattern of spontaneus voltage-gated calcium 

influx. Journal of Biological Chemistry, 276(36), 33840-33846. 

https://doi.org/10.1074/jbc.M105386200 

52. Van Goor, F., Li, Y. X., & Stojilkovic, S. S. (2001). Paradoxical role of large-conductance 

calcium-activated K+ (BK) channels in controlling action potential-driven Ca2+ entry in anterior 

pituitary cells. Journal of Neuroscience, 21(16), 5902-5915. 

https://doi.org/10.1523/JNEUROSCI.21-16-05902.2001 

53. Tabak, J., Tomaiuolo, M., Gonzalez-Iglesias, A. E., Milescu, L. S., & Bertram, R. (2011). 

Fast-activating voltage-and calcium-dependent potassium (BK) conductance promotes bursting in 

pituitary cells: a dynamic clamp study. Journal of Neuroscience, 31(46), 16855-16863. 

https://doi.org/10.1523/JNEUROSCI.3235-11.2011 

54. Dhumpa, R., Truong, T. M., Wang, X., Bertram, R., & Roper, M. G. (2014). Negative 

feedback synchronizes islets of Langerhans. Biophysical journal, 106(10), 2275-2282. 

https://doi.org/10.1016/j.bpj.2014.04.015 

55. Stavreva, D. A., Wiench, M., John, S., Conway-Campbell, B. L., McKenna, M. A., 

Pooley, J. R., ... & Hager, G. L. (2009). Ultradian hormone stimulation induces glucocorticoid 

receptor-mediated pulses of gene transcription. Nature cell biology, 11(9), 1093-1102. 

https://doi.org/10.1038/ncb1922 

56. Biddie, S. C., Conway-Campbell, B. L., & Lightman, S. L. (2012). Dynamic regulation of 

glucocorticoid signalling in health and disease. Rheumatology, 51(3), 403-412. 

https://doi.org/10.1093/rheumatology/ker215 

57. Strehl, C., & Buttgereit, F. (2013). Optimized glucocorticoid therapy: teaching old drugs 

new tricks. Molecular and cellular endocrinology, 380(1-2), 32-40. 

https://doi.org/10.1016/j.mce.2013.01.026 

58. Basse, A. L., Dalbram, E., Larsson, L., Gerhart-Hines, Z., Zierath, J. R., & Treebak, J. T. 

(2018). Skeletal muscle insulin sensitivity show circadian rhythmicity which is independent of 

exercise training status. Frontiers in physiology, 1198. https://doi.org/10.3389/fphys.2018.01198 

59. Fine, N. H., Doig, C. L., Elhassan, Y. S., Vierra, N. C., Marchetti, P., Bugliani, M., ... & 

Hodson, D. J. (2018). Glucocorticoids reprogram ɓ-cell signaling to preserve insulin secretion. 

Diabetes, 67(2), 278-290. https://doi.org/10.2337/db16-1356 

60. Bahrami-Nejad, Z., Zhao, M. L., Tholen, S., Hunerdosse, D., Tkach, K. E., van Schie, S., 

... & Teruel, M. N. (2018). A transcriptional circuit filters oscillating circadian hormonal inputs to 

regulate fat cell differentiation. Cell metabolism, 27(4), 854-868. 

https://doi.org/10.1016/j.cmet.2018.03.012 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 156 

61. Li, X. F., Mitchell, J. C., Wood, S., Coen, C. W., Lightman, S. L., & O'Byrne, K. T. 

(2003). The effect of oestradiol and progesterone on hypoglycaemic stressȤinduced suppression of 

pulsatile luteinizing hormone release and on corticotropinȤreleasing hormone mRNA expression in 

the rat. Journal of neuroendocrinology, 15(5), 468-476. https://doi.org/10.1046/j.1365-

2826.2003.01014.x 

62. Stanojeviĺ, A., Markoviĺ, V. M., Maĺeġiĺ, S., Kolar-Aniĺ, L., & Vukojeviĺ, V. (2018). 

Kinetic modelling of testosterone-related differences in the hypothalamicïpituitaryïadrenal axis 

response to stress. Reaction Kinetics, Mechanisms and Catalysis, 123(1), 17-30. 

https://doi.org/10.1007/s11144-017-1315-7 

63. Romanchuk, N. (2021). Human Brain and Nature: Current Cognitive Health and 

Longevity Regulators. Bulletin of Science and Practice, 7(6), 146-190. (in Russian). 

https://doi.org/10.33619/2414-2948/67/21 

64. Romanchuk, N. (2021). Bioelementology and Nutritionology of the Brain. Bulletin of 

Science and Practice, 7(9), 189-227. (in Russian). https://doi.org/10.33619/2414-2948/70/22 

65. Bulgakova, S., Romanchuk, N., & Volobuev, A. (2021). New Personality and 

Neurocommunication: Neurogenetics and Neural Networks, Psychoneuroimmunoendocrinology, 5P 

Medicine and 5G Technologies. Bulletin of Science and Practice, 7(8), 202-240. (in Russian). 

https://doi.org/10.33619/2414-2948/69/26 

66. Pyatin, V., Maslova, O., Romanchuk, N., Volobuev, A., Bulgakova, S., Romanov, D., & 

Sirotko, I. (2021). Neuroimaging: Structural, Functional, Pharmacological, Bioelementology and 

Nutritionology. Bulletin of Science and Practice, 7(10), 145-184. (in Russian). 

https://doi.org/10.33619/2414-2948/71/18 

67. Volobuev, A. N., Romanchuk, P. I., & Davydkin, I. L. (2021). Some Aspects of Brain 

Function During Sleep in Older age Groups. Vrach (The Doctor), 32(6), 13ï16. 

https://doi.org/10.29296/25877305-2021-06-03 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 10.02.2022 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

15.02.2022 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ʊʨʝʥʝʚʘ ɽ. ɺ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2022. ʊ. 8. ˉ3. ʉ. 132-156. 

https://doi.org/10.33619/2414-2948/76/16 

 

Cite as (APA): 

Bulgakova, S., Romanchuk, N., & Treneva, E. (2022). Mathematical Modeling of the 

Endocrine System. Bulletin of Science and Practice, 8(3), 132-156. (in Russian). 

https://doi.org/10.33619/2414-2948/76/16 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 157 

ʋɼʂ 612.357.6-092.9(23.01+23.03) https://doi.org/10.33619/2414-2948/76/17 

 

ɺʃʀʗʅʀɽ ɻʀʇʆɹɸʈʀʏɽʉʂʆʁ ɹɸʈʆʂɸʄɽʈʅʆʁ ɻʀʇʆʂʉʀʀ ʅɸ ʉʆʉʊʆʗʅʀɽ 

ɻɽʇɸʊʆʎʀʊʆɺ ʂʈʓʉ ʉ ʅɽɸʃʂʆɻʆʃʔʅʆʁ ɾʀʈʆɺʆʁ ɼʀʉʊʈʆʌʀɽʁ ʇɽʏɽʅʀ 

 

Éʊʦʢʪʦʛʫʣʦʚʘ ʅ. ɸ., ORCID: 0000-0002-8976-1636, AAA-7576-2021, SPIN-ʢʦʜ: 6998-7300, 

ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʂʠʨʛʠʟʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, t.nur30@mail.ru 

Éʊʫʭʚʘʪʰʠʥ ʈ. ʈ., ORCID: 0000-0002-9329-8568, ʜ-ʨ ʤʝʜ. ʥʘʫʢ,  

ʂʠʨʛʠʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʀ.ʂ. ɸʭʫʥʙʘʝʚʘ,  

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, rtuhvatshin@gmail.com 

Éʐʫʚʘʣʦʚʘ ʄ. ʉ., ORCID: 0000-0002-2295-090X, SPIN-ʢʦʜ: 7215-5858, ʂʠʨʛʠʟʩʢʦ-

ʈʦʩʩʠʡʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, masha_2012kg@mail.ru 

 

INFLUENCE OF HYPOBARIC PRESS-CHAMMER HYPOXIA ON THE STATE OF RATS 

HEPATOCYTES WITH NON-ALCOHOLIC FATTY LIVER 

 

ÉToktogulova N., ORCID: 0000-0002-8976-1636, AAA-7576-2021, SPIN-code: 6998-7300, M.D., 

Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan 

ÉTukhvatshin R., ORCID: 0000-0002-9329-8568, Dr. habil., I.K. Akhunbaev Kyrgyz State Medical 

Academy, Bishkek, Kyrgyzstan 

ÉShuvalova M., ORCID: 0000-0002-2295-090X, SPIN-code: 7215-5858, Kyrgyz-Russian Slavic 

University, Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ (ʅɾɼʇ) ʧʨʠʦʙʨʝʣʘ 

ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʄʝʭʘʥʠʟʤʳ ʥʘʢʦʧʣʝʥʠʷ ʞʠʨʦʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʜʦ ʢʦʥʮʘ ʥʝ ʨʘʩʢʨʳʪʳ. ʆʧʨʝʜʝʣʝʥʥʘʷ ʨʦʣʴ ʚ 

ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʦʪʚʦʜʠʪʩʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʛʠʧʝʨʧʨʦʜʫʢʮʠʶ 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ ʧʝʯʝʥʠ.  ɺʣʠʷʥʠʝ ʛʠʧʦʢʩʠʠ ʥʘ ʛʝʧʘʪʦʮʠʪʳ ʠʤʝʝʪ ʤʥʦʛʦʢʦʥʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʜʠʢʪʦʚʘʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʟʥʘʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʯʝʥʠʷ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ. ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʚʣʠʷʥʠʷ ʛʠʧʦʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʥʘ ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʧʝʯʝʥʠ ʢʨʳʩ, ʩʪʨʘʜʘʶʱʠʭ 

ʅɾɼʇ. ʎʝʣʴ. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʛʠʧʦʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʥʘ ʩʪʨʫʢʪʫʨʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʧʝʯʝʥʠ ʢʨʳʩ, ʩʪʨʘʜʘʶʱʠʭ ʅɾɼʇ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 

180 ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʤʘʩʩʦʡ 150ï250 ʛ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʭ 

ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʩʝʨʠʠ: ʢʦʥʪʨʦʣʴʥʫʶ, ʛʜʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ 

ʧʦ Ackerman ʠ ʦʩʥʦʚʥʫʶ, ʚ ʢʦʪʦʨʦʡ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʠʜʝʥʪʠʯʥʦʡ ʜʠʝʪʝ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʝʡʩʪʚʠʶ ʙʘʨʦʢʘʤʝʨʥʦʡ ʛʠʧʦʢʩʠʠ (6000 ʤ ʥʘʜ ʫʨ. ʤ., ʚʨʝʤʷ 

ʵʢʩʧʦʟʠʮʠʠ 6 ʯʘʩʦʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 35 ʠ 70 ʩʫʪʦʢ). ʇʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ 

ʦʧʳʪʦʚ ʞʠʚʦʪʥʳʭ ʜʝʢʘʧʠʪʠʨʦʚʘʣʠ, ʧʨʦʚʦʜʠʣʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʟʘʙʦʨ 

ʤʘʪʝʨʠʘʣʘ. ɻʦʪʦʚʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠʟʫʯʘʣʠʩʴ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʤʦʨʬʦʤʝʪʨʠʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ SPSS 16.0 ʜʣʷ Windows. ɿʥʘʯʝʥʠʝ p <0,05 ʩʯʠʪʘʣʦʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʧʨʠ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 95%. ʈʝʟʫʣʴʪʘʪʳ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 

ʢʨʳʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ ʧʦ Ackerman ʢ 35-ʤ ʩʫʪʢʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʦʡʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ. ʈʘʟʚʠʪʠʝ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʛʝʧʘʪʦʮʠʪʦʚ (ʥʘ 70% ʥʘ 35-ʝ ʩʫʪʢʠ ʠ ʥʘ 85% 
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ʥʘ 70-ʝ ʩʫʪʢʠ), ʧʨʠ ʵʪʦʤ ʦʙʲʝʤ ʷʜʝʨ ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʶ ʥʘ 50% ʪʦʣʴʢʦ ʢ 70-ʤ ʩʫʪʢʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ɹʘʨʦʢʘʤʝʨʥʘʷ ʛʠʧʦʢʩʠʷ ʩʥʠʞʘʝʪ ʷʚʣʝʥʠʷ ʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʨʘʞʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʛʝʧʘʪʦʮʠʪʦʚ, ʦʜʥʘʢʦ ʦʙʲʝʤ ʷʜʨʘ 

ʥʘʨʘʩʪʘʝʪ ʥʘ 41%. ɿʘʢʣʶʯʝʥʠʝ. ʅʝʘʣʢʦʛʦʣʴʥʘʷ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ ʚ ʫʩʣʦʚʠʷʭ 

ʛʠʧʦʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʧʨʦʪʝʢʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʷʜʨʘ ʛʝʧʘʪʦʮʠʪʘ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʝʝ ʧʣʦʱʘʜʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. 

 

Abstract. The problem of non-alcoholic fatty liver disease (NAFLD) has acquired particular 

relevance due to its widespread prevalence among the population throughout the world. 

The mechanisms of fat accumulation in hepatocytes are not fully understood. A certain role in this 

process is assigned to insulin resistance, which entails hyperproduction of triglycerides in the liver. 

The effect of hypoxia on hepatocytes has a multi-loop character. The relevance of the work is 

dictated by the lack of knowledge about the features of the course of fatty degeneration of the liver 

in conditions of hypobaric hypoxia. The article reflects the results of the influence of hypobaric 

hypoxia on the structural organization of the liver of rats suffering from. To study the features of 

the influence of hypobaric hypoxia on the structural organization of the liver of rats suffering from 

NAFLD. Materials and methods. The work was performed on 180 outbred male rats weighing 150ï

250 g. Before the start of the experiment, the animals were divided into 2 groups ð the control 

group, where the animals were kept on a modified Ackerman diet, and the main group, in which 

animals on an identical diet were simultaneously exposed to hypobaric hypoxia (6000 m a. s. l., 

exposure time 6 hours, duration of the experiment 35 and 70 days). After the expiration of 

the experiments, the animals were decapitated, a post-mortem examination and material sampling 

were performed. Finished histological preparations were studied under a microscope with 

morphometry. The analysis of the obtained results was carried out using the statistical package of 

application programs SPSS 16.0 for Windows. A p value of <0.05 was considered statistically 

significant at a 95% confidence level. Results. It was found that in rats on a modified diet according 

to Ackerman, by the 35th day of the experiment, persistent changes are formed in hepatocytes that 

are characteristic of non-alcoholic fatty degeneration. The development of non-alcoholic fatty 

degeneration of the liver in the experiment leads to a significant increase in the area of hepatocytes 

(by 70% on the 35th day and by 85% on the 70th day), while the volume of the nuclei undergoes an 

increase of 50% only by the 70th day of the experiment. Hypobaric hypoxia in the pressure 

chamber reduces the phenomena of cell infiltration, which is expressed by the absence of 

a pronounced increase in the area of hepatocytes, but the volume of the nucleus increases by 41%. 

Conclusion. Non-alcoholic fatty degeneration of the liver under conditions of hypobaric hypoxia 

occurs with an increase in the volume of the hepatocyte nucleus and minor changes in its area, 

which requires further studies of pathogenetic mechanisms. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʘʣʢʦʛʦʣʴʥʘʷ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ, ʛʠʧʦʙʘʨʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ. 

 

Keywords: non-alcoholic fatty degeneration of the liver, hypobaric hypoxia. 

 

ʇʨʦʙʣʝʤʘ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ (ʅɾɼʇ) ʧʨʠʦʙʨʝʣʘ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʕʪʦ ʜʘʣʦ 

ʦʩʥʦʚʘʥʠʝ ʪʨʘʢʪʦʚʘʪʴ ʅɾɼʇ ʢʘʢ ʥʝ ʠʥʬʝʢʮʠʦʥʥʫʶ ʵʧʠʜʝʤʠʶ [1, 2]. ʊʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 

34% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʉʐɸ ʠ 29% ʗʧʦʥʠʠ ʦʪʤʝʯʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʦʪʣʦʞʝʥʠʝ ʞʠʨʘ ʚ 
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ʧʝʯʝʥʠ, ʥʝ ʩʚʷʟʘʥʥʦʝ ʩʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʘʣʢʦʛʦʣʷ [3, 4]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʤʘʩʰʪʘʙʥʦʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʥʝʘʣʢʦʛʦʣʴʥʫʶ ʞʠʨʦʚʫʶ ʙʦʣʝʟʥʴ 

ʧʝʯʝʥʠ (ʅɸɾɹʇ) ʫ 37,3 [5, 6]. ʄʝʭʘʥʠʟʤʳ ʥʘʢʦʧʣʝʥʠʷ ʞʠʨʦʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʜʦ ʢʦʥʮʘ ʥʝ 

ʨʘʩʢʨʳʪʳ. ʆʧʨʝʜʝʣʝʥʥʘʷ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʦʪʚʦʜʠʪʩʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʛʠʧʝʨʧʨʦʜʫʢʮʠʶ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ ʧʝʯʝʥʠ [7]. ʆʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʝʯʝʥʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʦʩʪʦʷʥʩʪʚʦ ʛʦʤʝʦʤʦʨʬʦʟʘ ʠ 

ʛʦʤʝʦʢʠʥʝʟʘ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. ɻʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʘʜʝʢʚʘʪʥʦʤ ʫʨʦʚʥʝ ʚ ʦʨʛʘʥʠʟʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚ ʧʝʯʝʥʠ, ʷʚʣʷʝʪʩʷ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ [8]. ɺʣʠʷʥʠʝ ʛʠʧʦʢʩʠʠ ʥʘ 

ʛʝʧʘʪʦʮʠʪʳ ʠʤʝʝʪ ʤʥʦʛʦʢʦʥʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʦʛʣʘʩʥʦ ʦʜʥʠʤ ʜʘʥʥʳʤ [9], ʛʠʧʦʢʩʠʷ 

ʫʩʠʣʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ HIF-1Ŭ ʠ NF-kappaB, ʪʝʤ ʩʘʤʳʤ ʩʪʠʤʫʣʠʨʫʝʪ ʘʢʪʠʚʘʮʠʶ ʟʚʝʟʜʯʘʪʳʭ 

ʢʣʝʪʦʢ ʧʝʯʝʥʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʘʥʛʠʦʛʝʥʝʟ, ʵʧʠʪʝʣʠʘʣʴʥʦ-ʤʝʟʝʥʭʠʤʘʣʴʥʳʡ ʧʝʨʝʭʦʜ, ʦʧʦʩʨʝʜʫʝʪ 

ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʫʶ ʤʦʜʠʬʠʢʘʮʠʶ; ʚ ʠʪʦʛʝ ʚʦʟʥʠʢʘʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʬʠʙʨʦʟ ʧʝʯʝʥʠ. ʇʦ ʜʨʫʛʠʤ ʜʘʥʥʳʤ [10, 11] ʯʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʣʠʧʠʜʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ɓ-ʦʢʠʩʣʝʥʠʶ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ. ʉʫʞʝʥʠʝ ʩʠʥʫʩʦʠʜʦʚ ʧʝʯʝʥʠ ʠʟ-ʟʘ ʥʘʙʫʭʘʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʠʧʦʢʩʠʝʡ ʧʝʯʝʥʠ ʠ ʧʨʦʚʦʮʠʨʫʝʪ ʅɾɼʇ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʝʩʪʴ ʤʥʝʥʠʝ, ʯʪʦ 

ʛʠʧʦʢʩʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʩʪʘʪʴ ʥʦʚʦʡ 

ʩʪʨʘʪʝʛʠʝʡ ʣʝʯʝʥʠʷ ʅɾɼʇ [12].  

ʇʦʵʪʦʤʫ, ʮʝʣʴʶ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʛʠʧʦʙʘʨʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʥʘ ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʧʝʯʝʥʠ ʢʨʳʩ, ʩʪʨʘʜʘʶʱʠʭ ʅɾɼʇ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 180 ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʤʘʩʩʦʡ 150ï200 ʛ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 2 ʩʝʨʠʠ: ʢʦʥʪʨʦʣʴʥʫʶ, ʛʜʝ ʞʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ 

ʜʠʝʪʝ ʧʦ Ackerman, ʩʦʩʪʦʷʱʫʶ ʠʟ 21% ʙʝʣʢʦʚ (ʧʦʨʦʰʢʦʚʳʡ ʢʘʟʝʠʥ), 5% ʞʠʨʦʚ (ʪʦʧʣʝʥʦʝ 

ʛʦʚʷʞʴʝ ʩʘʣʦ), 60% ʫʛʣʝʚʦʜʦʚ (ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʬʨʫʢʪʦʟʘ), 14% ʟʝʨʥʦʚʦʛʦ ʢʦʨʤʘ (8% 

ʮʝʣʣʶʣʦʟʳ, 6% ʤʠʥʝʨʘʣʴʥʦʡ ʩʤʝʩʠ ʠ ʚʠʪʘʤʠʥʦʚ) [13] ʠ ʦʩʥʦʚʥʫʶ, ʚ ʢʦʪʦʨʦʡ ʞʠʚʦʪʥʳʝ 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʠʜʝʥʪʠʯʥʦʡ ʜʠʝʪʝ [13], ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʝʡʩʪʚʠʶ ʙʘʨʦʢʘʤʝʨʥʦʡ 

ʛʠʧʦʢʩʠʠ (ʊʘʙʣʠʮʘ 1). 

  

ʊʘʙʣʠʮʘ 1  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɾʀɺʆʊʅʓʍ ɺ ʕʂʉʇɽʈʀʄɽʅʊɽ 
 

ʉʝʨʠʠ 

ʂʦʥʪʨʦʣʴʥʘʷ 

(ʛ.ɹʠʰʢʝʢ, 760 ʤ ʥʘʜ ʫʨ.ʤʦʨʷ) 

ɹʘʨʦʢʘʤʝʨʥʘʷ 

(6000 ʤ ʥʘʜ ʫʨ.ʤ) 

ɻʨʫʧʧʳ 

I ʛʨʫʧʧʘ ï ʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ (n=20) Iʘ ï ʛʨʫʧʧʘ ïʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ (n=20) 

II  ʛʨʫʧʧʘ ï ʞʠʚʦʪʥʳʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʝʯʝʥʠʠ 

35-ʠ ʜʥʝʡ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ ʧʦ 

Ackerman (n=30) 

IIʘ ʛʨʫʧʧʘ ï ʞʠʚʦʪʥʳʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʝʯʝʥʠʠ 35-

ʠ ʜʥʝʡ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ ʧʦ Ackerman  

(n=30) 

III  ʛʨʫʧʧʘ ï ʞʠʚʦʪʥʳʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʝʯʝʥʠʠ 

70-ʠ ʜʥʝʡ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ ʧʦ 

Ackerman (n=30) 

IIIʘ ʛʨʫʧʧʘ ï ʞʠʚʦʪʥʳʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʝʯʝʥʠʠ 

70-ʠ ʜʥʝʡ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ ʧʦ 

Ackerman (n=30) 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʘʜʘʧʪʘʮʠʠ ʧʝʯʝʥʠ ʢ ʧʨʝʜʲʷʚʣʝʥʥʦʡ 

ʜʠʝʪʝ ʠ ʧʨʝʨʳʚʠʩʪʦʡ ʛʠʧʦʢʩʠʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʙʘʨʦʢʘʤʝʨʘ. 
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ʇʨʠ ʵʪʦʤ ʠʤʠʪʠʨʦʚʘʣʩʷ ʧʦʜʲʝʤ ʥʘ ʚʳʩʦʪʫ 6000 ʤ ʥʘʜ ʫʨ. ʤ. ʩʦ ʩʢʦʨʦʩʪʴʶ 3,3 ʢʤ/ʯ, ʘ ʚʨʝʤʷ 

ʵʢʩʧʦʟʠʮʠʠ ʩʦʩʪʘʚʠʣʦ 6 ʯʘʩʦʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 35 ʠ 70 ʩʫʪʦʢ. ʇʦ ʠʩʪʝʯʝʥʠʠ 

ʩʨʦʢʘ ʦʧʳʪʦʚ ʞʠʚʦʪʥʳʭ ʜʝʢʘʧʠʪʠʨʦʚʘʣʠ, ʧʨʦʚʦʜʠʣʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ 

ʟʘʙʦʨ ʤʘʪʝʨʠʘʣʘ. ʂʫʩʦʯʢʠ ʧʝʯʝʥʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 10% ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʠʥʘ, ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʩʧʠʨʪʘʤ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʟʘʣʠʚʘʣʠʩʴ ʚ ʧʘʨʘʬʠʥ, ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʦʢʨʘʰʝʥʥʳʝ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʠ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʨʘʢʪʠʢʠ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʠʢʘʟʦʤ ʤʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 23 ʘʚʛʫʩʪʘ 2010 ʛ. ̄ 708 ʅ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʧʨʘʢʪʠʢʠè. ʇʨʦʪʦʢʦʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʦʙʨʝʥ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʧʨʠ ʅʇʆ 

çʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ ʄɿ ʂʈ.  

ɻʦʪʦʚʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠʟʫʯʘʣʠʩʴ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ Olympus BĬ40 

(ʗʧʦʥʠʷ) ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʬʦʪʦʩʲʝʤʢʘ ʩ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝʤ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 

ʜʘʥʥʳʭ. ʄʦʨʬʦʤʝʪʨʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʚʩʪʨʦʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

Top View.  

ʇʣʦʱʘʜʴ ʛʝʧʘʪʦʮʠʪʘ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

Ὓ
Ѝ

, ʛʜʝ ʘ ð ʜʠʘʤʝʪʨ ʛʝʧʘʪʦʮʠʪʘ; 

ʆʙʲʝʤ ʷʜʨʘ ʛʝʧʘʪʦʮʠʪʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

ὠ “  , ʛʜʝ d ð ʜʠʘʤʝʪʨ ʷʜʨʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ SPSS 16.0. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʝʜʠ ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ 70 ʩʫʪʦʢ ʥʘ ʜʠʝʪʝ ʧʦ Ackerman ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʡʩʪʚʠʝʤ 

ʙʘʨʦʢʘʤʝʨʥʦʡ ʛʠʧʦʢʩʠʠ, ʧʘʜʝʞ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣ 16%, ʘ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ð 7%. ʂʨʳʩʳ 

IIIʘ ʛʨʫʧʧʳ ʦʪʣʠʯʘʣʠʩʴ ʨʝʜʢʦʡ, ʪʫʩʢʣʦʡ ʥʘ ʚʠʜ ʰʝʨʩʪʴʶ, ʮʠʘʥʦʪʠʯʥʦʡ ʤʦʨʜʦʯʢʦʡ, 

ʠʩʭʫʜʘʥʠʝʤ ʠ ʤʘʣʳʤ ʚʝʩʦʤ, ʩ ʧʦʪʝʨʷʚʰʠʤʠ ʙʣʝʩʢ ʛʣʘʟʘʤʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʦʩʪʥʦʛʦ ʠ 

ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʘ, ʪʦʥʢʠʤʠ ʠ ʩʣʘʙʦ ʨʘʟʚʠʪʳʤʠ ʤʳʰʮʘʤʠ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦʝ ʧʠʪʘʥʠʝ 

ʠʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʙʳʣ ʧʫʩʪ, ʘ ʧʝʯʝʥʴ ʦʪʣʠʯʘʣʘʩʴ ʥʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʢʨʘʩʢʦʡ ʩ 

ʷʚʣʝʥʠʷʤʠ ʟʘʩʪʦʡʥʦʛʦ ʧʦʣʥʦʢʨʦʚʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʥʘʟʚʘʥʥʦʡ 

ʜʠʝʪʝ ʚ ʪʝʯʝʥʠʝ 35-ʠ ʩʫʪʦʢ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʧʝʯʝʥʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʫʚʝʣʠʯʝʥʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ, ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʙʫʛʨʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʙʣʝʜʥʦʚʘʪʳʤ ʮʚʝʪʦʤ.  

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʚ ʧʨʝʜʝʣʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʜʦʣʴʢʠ ʧʝʯʝʥʠ ʫ ʢʨʳʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ Ackerman, ʥʘ 35 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪʤʝʯʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ 

ʙʘʣʦʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʷʚʣʝʥʠʷʤʠ ʚʘʢʫʦʣʠʟʘʮʠʠ ʮʠʪʦʧʣʘʟʤʳ ʛʝʧʘʪʦʮʠʪʦʚ, ʜʦʩʪʦʚʝʨʥʦ 

ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʧʣʦʱʘʜʠ ʥʘ 70% ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʷʜʝʨ (ʊʘʙʣʠʮʘ 2, 

ʈʠʩʫʥʦʢ 1). 

  

ʊʘʙʣʠʮʘ 2  

ʀɿʄɽʅɽʅʀɽ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʇɽʏɽʅʀ ʋ ʂʈʓʉ, 

 ʅɸʍʆɼʗʑʀʍʉʗ ʅɸ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʆʁ ɼʀɽʊɽ ACKERMAN 

 ʇʣʦʱʘʜʴ ʛʝʧʘʪʦʮʠʪʘ (ʥʤ2) ʆʙʲʝʤ ʷʜʨʘ ʛʝʧʘʪʦʮʠʪʘ (ʥʤ3) 

I ʛʨʫʧʧʘ 6472,09Ñ210,5 10514,49Ñ437,03 

II ʛʨʫʧʧʘ 11018,57Ñ522,64** 10224,77Ñ652,79 

III  ʛʨʫʧʧʘ 12006,16Ñ575,75*** 15832,60Ñ1011,06*** 

ʇʨʠʤʝʯʘʥʠʝ: P<0,05. ɿʥʘʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʥʘ ʞʠʨʥʦʡ ʜʠʝʪʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʪʨʦʣʝʤ 
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ʂ 70 ʜʥʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʣʦʱʘʜʴ ʛʝʧʘʪʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 85%, ʘ ʦʙʲʝʤ ʷʜʨʘ ð ʥʘ 

50% ʦʪ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ. ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ, ʘ ʚ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ð ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʀʟʤʝʥʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʯʝʥʠ ʫ ʢʨʳʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ Ackerman (%) 

 

ɺ ʩʠʥʫʩʦʠʜʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʝʯʝʥʦʯʥʦʡ ʜʦʣʴʢʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʩʝʧʘʨʘʮʠʷ ʬʦʨʤʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʧʣʘʟʤʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʣʘʟʤʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʉʪʨʦʤʘ ʠ ʤʝʞʙʘʣʦʯʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʝʯʥʳʝ. ɺ ʫʩʣʦʚʠʷʭ ʙʘʨʦʢʘʤʝʨʥʦʡ ʛʠʧʦʢʩʠʠ (ʊʘʙʣʠʮʘ 3, ʈʠʩʫʥʦʢ 2) ʫ 

ʞʠʚʦʪʥʳʭ ʥʘ 35 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʛʝʧʘʪʦʮʠʪʦʚ ʥʘ 30% 

(P<0,05), ʘ ʦʙʲʝʤʘ ʷʜʨʘ ð ʥʘ 5%. ʅʘ 70 ʩʫʪʢʠ ʧʣʦʱʘʜʴ ʛʝʧʘʪʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 7%, ʘ 

ʦʙʲʝʤ ʷʜʨʘ ð ʥʘ 41%(P<0,001) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʷ. 

ʆʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʙʝʟʲʷʜʝʨʥʳʭ ʛʝʧʘʪʦʮʠʪʦʚ (ʈʠʩʫʥʦʢ 3). 

 

ʊʘʙʣʠʮʘ 3 

ʀɿʄɽʅɽʅʀɽ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ʇɽʏɽʅʀ ʋ ʂʈʓʉ,  

ʅɸʍʆɼʗʑʀʍʉʗ ʅɸ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʆʁ ɼʀɽʊɽ,  

ʇʆɼɺɽʈɻʐʀʍʉʗ ɹɸʈʆʂɸʄɽʈʅʆʁ ɻʀʇʆʂʉʀʀ 
 

 ʇʣʦʱʘʜʴ ʛʝʧʘʪʦʮʠʪʘ (ʥʤ2) ʆʙʲʝʤ ʷʜʨʘ ʛʝʧʘʪʦʮʠʪʘ (ʥʤ3) 

Iʘ ʛʨʫʧʧʘ 8416,7Ñ290,88 12318,68Ñ431,17 

IIʘ ʛʨʫʧʧʘ 10930,80Ñ535,50** 12958,99Ñ655,01 

IIIʘ ʛʨʫʧʧʘ 9057,76Ñ371,6 17396,86Ñ743,26*** 

ʇʨʠʤʝʯʘʥʠʝ: ** P<0,05, ***P<0,001. ɿʥʘʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳ ʚ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʜʠʝʪʝ Ackerman ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

 

 
 

ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʯʝʥʠ ʫ ʢʨʳʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ Ackerman ʚ ʫʩʣʦʚʠʷʭ ʙʘʨʦʢʘʤʝʨʥʦʡ ʛʠʧʦʢʩʠʠ (%) 

 

**
***

***
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ʈʠʩʫʥʦʢ 3. ʂʘʨʝʦʣʠʟʠʩ ʚ ʛʝʧʘʪʦʮʠʪʘʭ 

(ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ, ʫʚ. 400) 
ʈʠʩʫʥʦʢ 4. ɻʠʧʝʨʢʘʧʠʣʣʷʨʠʟʘʮʠʷ ʠ 

ʧʦʣʥʦʢʨʦʚʠʝ ʩʦʩʫʜʦʚ ʧʝʯʝʥʠ, ʩʣʘʜʞʠʨʦʚʘʥʠʝ 

ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʪʠʧʫ ʤʦʥʝʪʥʳʭ ʩʪʦʣʙʠʢʦʚ 

(ʛʝʤʦʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ, ʫʚ. 400) 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 4 ʠ ʈʠʩʫʥʢʘ 5, ʫ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ 35-ʠ ʩʫʪʦʢ 

ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ ʧʦ Ackerman ʠ ʧʨʠ ʵʪʦʤ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʝʡʩʪʚʠʶ 

ʙʘʨʦʢʘʤʝʨʥʦʡ ʛʠʧʦʢʩʠʠ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʷʜʨʘ ʥʘ 26% (P<0,05), ʠ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʧʣʦʱʘʜʠ ʛʝʧʘʪʦʮʠʪʘ. 

  

ʊʘʙʣʠʮʘ 4 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ɻɽʇɸʊʆʎʀʊʆɺ  

ʅɸ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʆʁ ɼʀɽʊɽ ACKERMAN  

ʋ ʂʈʓʉ ʅʀɿʂʆɻʆʈʔʗ ʀ ɹɸʈʆʂɸʄɽʈʅʆʁ ɻʀʇʆʂʉʀʀ ʅɸ 35-ɽ ʉʋʊʂʀ (ʥʤ) 
 

  ʅʠʟʢʦʛʦʨʴʝ ɹʘʨʦʢʘʤʝʨʘ 

ʀʥʪʘʢʪʥʳʝ 

ʞʠʚʦʪʥʳʝ 

ɼʠʝʪʘ ʧʦ 

Ackerman 

ʀʥʪʘʢʪʥʳʝ 

ʞʠʚʦʪʥʳʝ 

ɼʠʝʪʘ ʧʦ 

Ackerman 

ʇʣʦʱʘʜʴ 

ʛʝʧʘʪʦʮʠʪʘ (ʥʤ2) 

6472,09Ñ210,5 11018,57Ñ522,64 8416,7Ñ290,88** 10930,80Ñ535,50 

ʆʙʲʝʤ ʷʜʨʘ 

ʛʝʧʘʪʦʮʠʪʘ (ʥʤ3) 

10514,49Ñ437,03 10224,77Ñ652,79 12318,68Ñ431,17** 12958,99Ñ655,01** 

ʇʨʠʤʝʯʘʥʠʝ: ** P<0,05. ʈʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʧʦʜʲʝʤʫ ʚ ʙʘʨʦʢʘʤʝʨʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʛʦʨʥʦʡ ʩʝʨʠʝʡ 

 

ʄʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʝ ʨʫʩʣʦ ʧʝʯʝʥʠ ʚ ʛʨʫʧʧʝ IIIʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʛʠʧʝʨʢʘʧʠʣʣʷʨʠʟʘʮʠʝʡ ʠ ʧʦʣʥʦʢʨʦʚʠʝʤ; ʧʨʠʟʥʘʢʘʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʚʠʜʝ 

ʩʣʘʜʞʠʨʦʚʘʥʠʷ ʬʦʨʤʝʥʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʢʨʦʚʠ (ʈʠʩʫʥʦʢ 5). ʅʘ 70 ʩʫʪʢʠ ʩʦʯʝʪʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʳ ʧʦ Ackerman  ʠ ʙʘʨʦʢʘʤʝʨʥʦʡ ʛʠʧʦʢʩʠʠ (ʈʠʩʫʥʦʢ 6, ʊʘʙʣʠʮʘ 5) 

ʧʣʦʱʘʜʴ ʛʝʧʘʪʦʮʠʪʦʚ ʩʥʠʞʘʝʪʩʷ ʥʘ 25% (P<0,001), ʦʙʲʝʤ ʷʜʨʘ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ.  

ʇʨʦʮʝʩʩʳ ʦʪʣʦʞʝʥʠʷ ʛʣʠʢʦʛʝʥʘ, ʧʦʩʪʘʚʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʫʙʩʪʨʘʪʦʚ ʪʢʘʥʷʤ, 

ʨʝʘʣʠʟʫʝʤʳʝ ʧʝʯʝʥʴʶ, ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʝʟʢʠʡ 

ʛʨʘʜʠʝʥʪ ʝʛʦ ʚʦ ʚʩʝʭ ʧʝʯʝʥʦʯʥʳʭ ʜʦʣʷʭ. ʀʟʤʝʥʝʥʥʳʡ ʧʝʯʝʥʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʠ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʢʘʥʝʡ ʧʨʠ ʅɾɼʇ ʝʱʝ ʙʦʣʴʰʝ ʥʘʨʫʰʘʶʪ ʢʠʩʣʦʨʦʜʥʳʡ ʛʦʤʝʦʩʪʘʟ ʧʝʯʝʥʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʷʞʝʣʦʡ ʛʠʧʦʢʩʠʠ. ʌʘʢʪʦʨʳ, ʠʥʜʫʮʠʨʫʝʤʳʝ ʛʠʧʦʢʩʠʝʡ (HIF), ʠʛʨʘʶʪ 

ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʘʜʘʧʪʘʮʠʠ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ ʢ ʛʠʧʦʢʩʠʠ. ʗʚʣʷʷʩʴ ʛʣʘʚʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ 

ʘʜʘʧʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʛʠʧʦʢʩʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʠʥʜʫʮʠʨʫʝʤʳʝ ʛʠʧʦʢʩʠʝʡ ʬʘʢʪʦʨʳ (HIFS) 
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ʤʦʜʫʣʠʨʫʶʪ ʢʣʝʪʦʯʥʳʝ ʠ ʦʨʛʘʥʥʳʝ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ ʵʨʠʪʨʦʧʦʵʟ, ʘʥʛʠʦʛʝʥʝʟ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʚʳʞʠʚʘʥʠʝ ʢʣʝʪʦʢ. 

 

 
ʈʠʩʫʥʦʢ 5. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʧʘʪʦʮʠʪʦʚ ʥʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ Ackerman ʫ ʢʨʳʩ ʥʠʟʢʦʛʦʨʴʷ ʠ ʙʘʨʦʢʘʤʝʨʥʦʡ ʛʠʧʦʢʩʠʠ ʥʘ 35 ʩʫʪʢʠ (%) 

 

ʊʘʙʣʠʮʘ 5.  

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ ɻɽʇɸʊʆʎʀʊʆɺ  

ʅɸ ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʆʁ ɼʀɽʊɽ ACKERMAN  

ʋ ʂʈʓʉ ʅʀɿʂʆɻʆʈʔʗ ʀ ɹɸʈʆʂɸʄɽʈʅʆʁ ɻʀʇʆʂʉʀʀ ʅɸ 70 ʉʋʊʂʀ (ʥʤ) 

 

 ʅʠʟʢʦʛʦʨʴʝ ɹʘʨʦʢʘʤʝʨʘ 

ʀʥʪʘʢʪʥʳʝ 

ʞʠʚʦʪʥʳʝ 

ɼʠʝʪʘ ʧʦ 

Ackerman 

ʀʥʪʘʢʪʥʳʝ 

ʞʠʚʦʪʥʳʝ 

ɼʠʝʪʘ ʧʦ 

Ackerman 

ʇʣʦʱʘʜʴ 

ʛʝʧʘʪʦʮʠʪʘ (ʥʤ2) 

6472,09Ñ210,5 12006,16Ñ575,75 8416,7Ñ290,88**  9057,76Ñ371,6*** 

ʆʙʲʝʤ ʷʜʨʘ 

ʛʝʧʘʪʦʮʠʪʘ (ʥʤ3) 

10514,49Ñ437,03 15832,60Ñ1011,06 12318,68Ñ431,17**  17396,86Ñ743,26 

ʇʨʠʤʝʯʘʥʠʝ: *** P<0,001. ʈʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʧʦʜʲʝʤʫ ʚ ʙʘʨʦʢʘʤʝʨʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʛʦʨʥʦʡ ʩʝʨʠʝʡ. 

 

 
ʈʠʩʫʥʦʢ 6. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʧʘʪʦʮʠʪʦʚ ʥʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ ʫ ʢʨʳʩ ʥʠʟʢʦʛʦʨʴʷ ʠ ʙʘʨʦʢʘʤʝʨʥʦʡ ʛʠʧʦʢʩʠʠ ʥʘ 70-ʝ ʩʫʪʢʠ (%). 
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ʇʣʦʱʘʜʴ ʛʝʧʘʪʦʮʠʪʦʚʆʙʲʝʤ ʷʜʨʘ
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ʇʣʦʱʘʜʴ ʛʝʧʘʪʦʮʠʪʦʚʆʙʲʝʤ ʷʜʨʘ
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ɺʳʚʦʜʳ: 

1. ʋ ʢʨʳʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʠʝʪʝ ʧʦ Ackerman ʢ 35 ʩʫʪʢʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʦʡʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ. 

2. ʈʘʟʚʠʪʠʝ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʛʝʧʘʪʦʮʠʪʦʚ (ʥʘ 70% ʥʘ 35 ʩʫʪʢʠ ʠ ʥʘ 85% ʥʘ 70 ʩʫʪʢʠ), 

ʧʨʠ ʵʪʦʤ ʦʙʲʝʤ ʷʜʝʨ ʧʦʜʚʝʨʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʶ ʥʘ 50% ʪʦʣʴʢʦ ʢ 70-ʤ ʩʫʪʢʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

3. ɹʘʨʦʢʘʤʝʨʥʘʷ ʛʠʧʦʢʩʠʷ ʩʥʠʞʘʝʪ ʷʚʣʝʥʠʷ ʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʨʘʞʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʛʝʧʘʪʦʮʠʪʦʚ, ʦʜʥʘʢʦ ʦʙʲʝʤ ʷʜʨʘ ʥʘʨʘʩʪʘʝʪ ʥʘ 

41%. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʚʫʭ ʤʦʥʠʪʦʨʠʥʛʦʚ ʠ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 36 ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

çʆʮʝʥʦʯʥʦʛʦ ʣʠʩʪʘ ʩʦʩʪʦʷʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠè ʚʢʣʶʯʘʶʱʝʛʦ 

31 ʢʨʠʪʝʨʠʡ ʧʦ 7 ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʙʣʦʢʘʤ (ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʨʳ, 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʜʝʟʠʥʬʝʢʮʠʷ, 

ʜʝʟʠʥʬʝʢʮʠʷ ʠ ʧʨʝʜʩʪʝʨʠʣʠʟʘʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ, ʩʪʝʨʠʣʠʟʘʮʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ). ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʧʨʘʢʪʠʢʘʤʠ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʨʦʩʘ ʤʝʜʧʝʨʩʦʥʘʣʘ, ʦʙʩʫʞʜʝʥʠʝʤ ʩ ʤʝʜʧʝʨʩʦʥʘʣʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʠ ʷʚʣʝʥʠʷʤʠ (ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ) ʠ 

ʤʝʪʦʜʦʤ ʚʳʯʠʩʣʝʥʠʷ ʯʠʩʣʦʚʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʠ ʦʞʠʜʘʝʤʳʤ ʠʩʧʦʣʥʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ). 

ʇʨʠ ʦʮʝʥʢʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʠʩʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʥʘʙʣʶʜʘʝʤʳʤ ʙʣʦʢʘʤ ʦʮʝʥʢʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʟʦʚʦʡ ʦʮʝʥʢʠ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʈ ʧʦʟʚʦʣʠʣʠ 

ʧʦʣʫʯʠʪʴ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʘʯʝʩʪʚʫ ʚ 1,9 ʨʘʟʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ 

ʫʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠʥʬʝʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ. 

 

Abstract. This article presents the results of two monitoring and assessment of the state of 

infection control in dental organizations of the Kyrgyz Republic, in order to prevent infections 

associated with the provision of medical care. The studies were conducted in 36 dental 

organizations using the ñScorecard of the state of infection control in dentistryò, which includes 
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31 criteria for 7 functional and organizational blocks (administrative measures, sanitary and 

hygienic requirements, safety of medical procedures, disinfection, disinfection and pre-sterilization 

cleaning, sterilization of dental instruments and materials and healthcare waste management). 

The assessment of the state of infection control was carried out by direct observation of existing 

practices, an operational survey of medical staff, discussion with the medical staff of 

the organization of cause-and-effect relationships between processes and phenomena (qualitative 

assessment) and the method of calculating a numerical expression of the percentage ratio between 

the existing and expected fulfillment of infection control requirements (quantitative assessment). 

During the assessment, violations of the infection control requirements were identified in almost all 

observed infection control assessment blocks. The measures developed based on the results of 

the baseline assessment and carried out to improve the state of infection control in the dental health 

care organizations of the Kyrgyz Republic made it possible to obtain an increase in quality 

indicators by 1.9 times. Nevertheless, further improvement of the system of measures for 

the prevention of infections associated with the provision of dental care to the population is 

required. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʝʢʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ, ɻ ʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʠʥʬʝʢʮʠʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʜʝʟʠʥʬʝʢʮʠʷ, ʩʪʝʨʠʣʠʟʘʮʠʷ, ʤʝʜʠʮʠʥʩʢʠʝ 

ʦʪʭʦʜʳ. 

 

Keywords: infection control, epidemiological monitoring, infections associated with the 

provision of medical care, disinfection, sterilization, medical waste. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʠʥʬʝʢʮʠʷʤʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ (ʀʉʄʇ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʨʦʩʪʦʤ ʢʘʢ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʩʪʦʠʤʦʩʪʠ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, 

ʘʢʪʫʘʣʴʥʘ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ [1]. ʇʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʟʘʱʠʪʝ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʀʉʄʇ 

ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʀʂ) ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʨʝʩʧʫʙʣʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʢʘʟʘʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ ʚʦ ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʥʦʤʝʨ 

ʦʜʠʥ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʦʤʦʱʠ [2]. 
ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʝʨʝʜʘʶʪʩʷ ʨʷʜ ʟʘʙʦʣʝʚʘʥʠʡ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʧʫʪʝʤ 

(ʪʫʙʝʨʢʫʣʝʟ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʛʝʤʦʢʦʥʪʘʢʪʥʳʤ (ɺʀʏ-ʠʥʬʝʢʮʠʷ, ʛʝʧʘʪʠʪ ɺ, ʉ) [3, 4]. 
ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʘʚʠʣʘ ʘʩʝʧʪʠʢʠ ʠ ʘʥʪʠʩʝʧʪʠʢʠ, ʜʘʚʥʦ ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ ʤʝʜʠʮʠʥʝ 

ʥʝʜʦʦʮʝʥʠʚʘʣʠʩʴ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʜʚʦʡʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʜʦʩʪʫʧʥʳʤʠ ʤʝʪʦʜʘʤʠ ʘʩʝʧʪʠʢʠ 

ʠ ʘʥʪʠʩʝʧʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʯʘʪʦʢ, ʘ ʧʨʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʧʨʠʝʤʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʯʠʩʪʦʪʦʡ çʢʘʢ ʥʘ ʢʫʭʥʝè [5].  

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʬʝʢʮʠʡ ʧʫʪʝʤ 

ʚʳʧʦʣʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [6, 7].  
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʠ ʧʨʦʚʝʜʝʥʠʝ ʄʦʥʠʪʦʨʠʥʛʘ ʠ ʆʮʝʥʢʠ (ʄʠʆ), ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʝ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʜʝʢʚʘʪʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʚʤʝʰʘʪʝʣʴʩʪʚ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʤ ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ 

ʤʝʜʠʮʠʥʘè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʦʮʝʥʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʙʘʟʦʚʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʝʩʧʫʙʣʠʢʠ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʀʉʄʇ ʠ ʦʮʝʥʢʘ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 36 ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ, ʦʙʣʘʩʪʥʦʛʦ, ʨʘʡʦʥʥʦʛʦ ʠ ʛʦʨʦʜʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʚʩʝʡ 

ʨʝʩʧʫʙʣʠʢʝ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʆʮʝʥʦʯʥʦʛʦ ʣʠʩʪʘ ʩʦʩʪʦʷʥʠʷ 

ʀʂ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠè, ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʦʪ 15.04.2016ʛ. ˉ251. ɼʘʥʥʳʡ ʦʮʝʥʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚʢʣʶʯʘʝʪ 31 ʢʨʠʪʝʨʠʡ ʧʦ 7 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ  ʙʣʦʢʘʤ ð (1) ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, (2) ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, (3) ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ, (4) ʜʝʟʠʥʬʝʢʮʠʷ, (5) 

ʜʝʟʠʥʬʝʢʮʠʷ ʠ ʧʨʝʜʩʪʝʨʠʣʠʟʘʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, (6) ʩʪʝʨʠʣʠʟʘʮʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ 

ʤʘʪʝʨʠʘʣʦʚ, (7) ʫʧʨʘʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ. ʂʘʞʜʳʡ ʢʨʠʪʝʨʠʡ ʩʦʜʝʨʞʠʪ ʦʪ ʜʚʫʭ ʜʦ 

ʰʝʩʪʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʂʘʞʜʦʝ ʪʨʝʙʦʚʘʥʠʝ ʦʮʝʥʠʚʘʣʦʩʴ 

ʢʘʢ çɼʘè ʠʣʠ ç+è ʝʩʣʠ ʪʨʝʙʦʚʘʥʠʝ ʠʩʧʦʣʥʷʝʪʩʷ, çʅʝʪè ʠʣʠ ç-è ʝʩʣʠ ʪʨʝʙʦʚʘʥʠʝ ʥʝ 

ʠʩʧʦʣʥʷʝʪʩʷ, ʘ ʪʘʢʞʝ ʥ/ʧ ð çʥʝ ʧʨʠʤʝʥʠʤʦè ʝʩʣʠ ʜʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʧʨʠʤʝʥʠʤʦ ʢ ʜʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʚʳʩʪʘʚʣʷʝʪʩʷ ʦʙʱʘʷ ʦʮʝʥʢʘ. ɽʩʣʠ ʭʦʪʴ ʦʜʥʦ ʪʨʝʙʦʚʘʥʠʝ, 

ʚʢʣʶʯʝʥʥʦʝ ʚ ʢʨʠʪʝʨʠʡ, ʥʝ ʠʩʧʦʣʥʷʝʪʩʷ, ʪʦ ʚʝʩʴ ʢʨʠʪʝʨʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʝ ʠʩʧʦʣʥʷʝʤʦʝ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʮʝʥʢʠ ʜʣʷ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ ʧʦʜʩʯʠʪʳʚʘʶʪ ʧʨʦʮʝʥʪ ʚʳʧʦʣʥʷʝʤʳʭ ʢʨʠʪʝʨʠʝʚ 

ʧʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʠ ʚ ʮʝʣʦʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʧʦʣʥʷʝʤʳʭ ʢʨʠʪʝʨʠʝʚ (n) ʥʘ ʦʙʱʝʝ ʯʠʩʣʦ ʥʘʙʣʶʜʘʝʤʳʭ ʢʨʠʪʝʨʠʝʚ (N) ʧʦ ʙʣʦʢʘʤ ʠ ʧʦ ʚʩʝʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ: % ʠʩʧʦʣʥʝʥʠʷ ʀʂ= n/N. ʀʥʜʠʢʘʪʦʨ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʦʪ 0% 

ʜʦ 100%. ʏʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʪʝʤ ʧʦʣʥʝʝ ʠ ʢʘʯʝʩʪʚʝʥʥʝʝ ʧʨʦʚʦʜʷʪʩʷ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠʥʬʝʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʆʮʝʥʢʘ ʧʨʠ ʧʝʨʚʦʤ ʙʘʟʦʚʦʤ ʠ ʚʪʦʨʦʤ ʢʦʥʪʨʦʣʴʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʦʜʥʠʭ ʠ 

ʪʝʭ ʞʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʨʝʩʧʫʙʣʠʢʠ, ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʠʩʧʦʣʴʟʫʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʮʝʥʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʧʝʨʚʦʡ ʙʘʟʦʚʦʡ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʩʨʝʜʥʝʤ, ʧʨʦʮʝʥʪ ʠʩʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʈ ʩʦʩʪʘʚʣʷʝʪ 27,9%. ʇʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 

ʠʩʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪʤʝʯʘʣʩʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʦʙʣʘʩʪʥʦʛʦ ʫʨʦʚʥʷ (35,9%), ʩʨʝʜʥʠʡ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (26,4%), ʠ ʥʘʠʤʝʥʴʰʠʡ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
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ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (13,3%). ʇʨʠ ʦʮʝʥʢʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʠʩʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʥʘʙʣʶʜʘʝʤʳʤ ʙʣʦʢʘʤ ʦʮʝʥʢʠ ʀʂ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʟʦʚʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʦʚʝʜʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʩʦʟʜʘʥʳ ʂʦʤʠʪʝʪʳ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʫʪʚʝʨʞʜʝʥʳ ʇʦʣʦʞʝʥʠʷ ʦ ʂʦʤʠʪʝʪʝ ʢʘʯʝʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʪʚʝʨʞʜʝʥʳ ʇʣʘʥʳ ʨʘʙʦʪ ʧʦ 

ʀʂ, ʧʨʦʚʝʜʝʥʳ ʦʙʫʯʘʶʱʠʝ ʩʝʤʠʥʘʨʳ ʠ ʪʨʝʥʠʥʛʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʪʪʝʩʪʘʮʠʝʡ ʤʝʜʨʘʙʦʪʥʠʢʦʚ 

ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʀʉʄʇ, ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʙʨʘʱʝʥʠʶ ʩ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ, ʧʨʦʚʝʜʝʥ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ;  

ʟʘʢʫʧʣʝʥʳ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʵʥʜʦʜʦʥʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. 

ʇʨʠ ʚʪʦʨʦʤ ʢʦʥʪʨʦʣʴʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʩʦʩʪʦʷʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʂʈ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʮʝʣʦʤ ʚ 1,9 ʨʘʟ (ʈʠʩʫʥʦʢ 1): 27,9% ʧʨʠ ʧʝʨʚʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ, ʧʨʦʪʠʚ 51,8% ʧʨʠ ʚʪʦʨʦʤ ʤʦʥʠʪʦʨʠʥʛʝ (p̓0,05). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ 

ʦʮʝʥʦʢ ʧʦʢʘʟʘʣ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʦʩʪ ʠʩʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ï ʚ 4 ʨʘʟʘ (p̓0,05), ʠ ʤʠʥʠʤʘʣʴʥʳʡ 

ʨʦʩʪ ð ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʦʙʣʘʩʪʥʦʛʦ ʫʨʦʚʥʷ ð ʚ 1,6 ʨʘʟʘ (pι0,05) (ʈʠʩʫʥʦʢ 1).  

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʮʝʥʪ ʠʩʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʈ (ʧʦ ʜʘʥʥʳʤ ʜʚʫʭ ʦʮʝʥʦʢ ʙʘʟʦʚʦʤ ʠ ʚʪʦʨʦʤ) (%) 
 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʣʦʢʘʤ ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʠʩʧʦʣʥʝʥʠʷ 

ʢʨʠʪʝʨʠʝʚ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪ ʙʘʟʦʚʦʛʦ ʄʠʆ, ʦʪʤʝʯʘʣʦʩ ɹʧʦ ʙʣʦʢʘʤ çɼʝʟʠʥʬʝʢʮʠʷè 

ð ʚ 2,6 ʨʘʟ, çɹʝʟʦʧʘʩʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨè ð ʚ 2,3 ʨʘʟʘ, çɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʨʳ 

ʀʂè ð 2,2 ʨʘʟʘ (ʈʠʩʫʥʦʢ 2).  

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʣʦʢʘʤ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʠʩʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʦʪʤʝʯʘʣʩʷ ʧʦ ʙʣʦʢʫ ʫʧʨʘʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʤʠ ʦʪʭʦʜʘʤʠ (ʋʄʆ) 

(72,2%) ʠ ʜʝʟʠʥʬʝʢʮʠʷ ʠ ʧʨʝʜʩʪʝʨʠʣʠʟʘʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ (66,9%). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦ 

ʋʄʆ ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʧʨʦʛʨʘʤʤʳ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʨʝʘʣʠʟʫʝʤʳʝ ʇʈʆʆʅ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ɻʣʦʙʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʥʜʘ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʧʨʠʥʷʪʳ ʥʘʠʣʫʯʰʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʧʨʘʢʪʠʢʠ ʠ ʜʦʩʪʫʧʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ  ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʭʦʜʦʚ 

(https://clck.ru/dXyiY). 

ʅʘʠʤʝʥʴʰʠʡ ʧʨʠʨʦʩʪ ʙʳʣ ʚʳʷʚʣʝʥ ʧʦ ʨʘʟʜʝʣʫ çʉʪʝʨʠʣʠʟʘʮʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚè ð ʚ 1,4 ʨʘʟʘ (pι0,05). ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʠʩʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ, ʢʘʢ ʠ ʧʨʠ ʧʝʨʚʦʤ ʄʠʆ ʙʳʣʠ: ʥʝ ʩʦʙʣʶʜʝʥʠʝ ʧʦʪʦʯʥʦʩʪʠ ʤʝʞʜʫ ʛʨʷʟʥʦʡ, ʯʠʩʪʦʡ 

ʠ ʩʪʝʨʠʣʴʥʦʡ ʟʦʥʘʤʠ ʚ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʬʝʢʪʥʳʭ 
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ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʘʷ ʟʘʤʝʥʘ ʬʠʣʴʪʨʦʚ ʚ ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʳʭ 

ʙʠʢʩʘʭ, ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʫʧʘʢʦʚʢʠ, ʟʘʛʨʫʟʢʠ ʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʂʘʢ ʧʨʠ ʧʝʨʚʦʡ ʙʘʟʦʚʦʡ ʦʮʝʥʢʝ, ʪʘʢ ʠ ʧʨʠ ʧʦʚʪʦʨʥʦʤ 

ʢʦʥʪʨʦʣʴʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʙʳʣ ʧʦ ʙʣʦʢʫ 

çʉʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡè ʠʟ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ 

ʩʠʩʪʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʦ ʚʩʝʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ð 11,1% ʧʨʠ 

ʙʘʟʦʚʦʤ ʠ 21,5% ʧʨʠ ʚʪʦʨʦʤ ʤʦʥʠʪʦʨʠʥʛʝ, ʧʨʠʨʦʩʪ ʥʘ 10,4%. 
 

 
ʈʠʩʫʥʦʢ 2. ʇʨʦʮʝʥʪ ʠʩʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʙʣʦʢʘʤ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʧʦ ʜʘʥʥʳʤ ʜʚʫʭ ʦʮʝʥʦʢ ʙʘʟʦʚʦʤ ʠ ʚʪʦʨʦʤ) 
 

ʇʨʠ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʝ (100%) ʦʪʤʝʯʘʣʠ, ʯʪʦ ʠʩʧʦʣʥʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ ʠʟ ʙʶʜʞʝʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʟʜʘʥʠʡ, 

ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʥʘʣʘʞʠʚʘʥʠʷ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʠ ʪ. ʜ., ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʦʙʝʩʧʝʯʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ 

ʦʜʥʦʨʘʟʦʚʳʤʠ (ʩʲʝʤʥʳʝ ʥʘʢʦʥʝʯʥʠʢʠ ʜʣʷ ʩʣʶʥʦʦʪʩʦʩʦʚ, ʵʥʜʦʜʦʥʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ 

ʪ. ʜ.), ʪʘʢ ʠ ʤʥʦʛʦʨʘʟʦʚʳʤʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷʤʠ (ʪʫʨʙʠʥʥʳʝ 

ʥʘʢʦʥʝʯʥʠʢʠ, ʢʘʨʧʫʣʴʥʳʝ ʰʧʨʠʮʳ), ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʩʧʝʮʦʜʝʞʜʘ, ʦʙʫʚʴ, 

ʱʠʪʢʠ, ʟʘʱʠʪʥʳʝ ʦʯʢʠ, ʤʘʩʢʠ, ʦʜʥʦʨʘʟʦʚʳʝ ʧʝʨʯʘʪʢʠ ʠ ʜʨ.). ʅʝʭʚʘʪʢʘ ʥʘʢʦʥʝʯʥʠʢʦʚ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʨʠ ʙʦʣʴʰʦʤ ʧʦʪʦʢʝ ʧʘʮʠʝʥʪʦʚ, ʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʫʣʴʧʦʵʢʩʪʨʘʢʪʦʨʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʥʝ ʠʩʢʣʶʯʘʝʪ 

ʠʭ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʥʝʠʩʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʥʝʧʦʣʥʳʡ ʦʭʚʘʪ ʤʝʜʧʝʨʩʦʥʘʣʘ ʚʘʢʮʠʥʘʮʠʝʡ ʧʨʦʪʠʚ ʚʠʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʘ ɺ 

(ɺɻɺ) ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʨʝʜʩʪʚ ʥʘ ʟʘʢʫʧʢʫ ʚʘʢʮʠʥ ʜʣʷ ʚʘʢʮʠʥʘʮʠʠ ʠ ʨʝʚʘʢʮʠʥʘʮʠʠ.  

ʅʘʨʷʜʫ, ʩ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʠʤʝʶʱʠʤʠ ʤʝʩʪʦ ʚʦ ʚʩʝʭ ʧʨʦʚʝʨʝʥʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʪʤʝʯʘʝʪʩʷ ʥʝʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʦʪʠʚʘʮʠʠ ʠ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʩʘʤʠʭ ʚʨʘʯʝʡ 

ʩʪʦʤʘʪʦʣʦʛʦʚ ʠ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʨʝʙʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘ ʢʘʞʜʳʡ ʧʨʠʝʤ ʙʦʣʴʥʦʛʦ ʥʦʚʳʝ ʧʝʨʯʘʪʢʠ, ʘ ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʧʦʧʘʜʘʥʠʷ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʛʣʘʟ ʠ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
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ʧʨʦʮʝʜʫʨ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʵʨʦʟʦʣʝʡ ʠ ʟʫʙʥʦʡ ʧʳʣʠ ð ʦʯʢʦʚ ʠ ʤʘʩʦʢ, ʤʥʦʛʠʝ ʚʨʘʯʠ 

ʦʪʢʘʟʳʚʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ, ʤʦʪʠʚʠʨʫʷ ʥʝʫʜʦʙʩʪʚʦʤ ʨʘʙʦʪʳ ʚ ʥʠʭ.  
 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʥʬʝʢʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ 

ʧʘʮʠʝʥʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɺʩʝ ʩʦʪʨʫʜʥʠʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʷʟʘʥʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʝʨʘʤʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʟʘʨʘʞʝʥʠʷ, 

ʟʘʱʠʪʠʚ ʢʘʢ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʦʪʥʦʰʝʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ, ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʳʧʦʣʥʝʥʠʶ ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʀʉʄʇ. 

ʇʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʜʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʠ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʙʘʟʦʚʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʦʮʝʥʢʝ. ʇʨʠ ʵʪʦʤ ʧʦ ʤʥʦʛʠʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʣʦʢʘʤ ʩʠʩʪʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʥʠ ʦʩʪʘʶʪʩʷ ʥʠʟʢʠʤʠ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʨʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʜʦʩʪʫʧʥʳʤʠ, ʥʠʟʢʦʟʘʪʨʘʪʥʳʤʠ, ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʥʝʜʨʠʪʴ ʚ ʣʶʙʫʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠʥʬʝʢʮʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ. 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʄʦʥʠʪʦʨʠʥʛʘ ʠ ʆʮʝʥʢʠ ʧʦʟʚʦʣʠʣʦ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ. 

ɺʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʥʝ ʠʩʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʫʣʫʯʰʝʥʠʶ ʩʠʩʪʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʥʬʝʢʮʠʦʥʥʦʤʫ ʢʦʥʪʨʦʣʶ, 

ʩʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʚʥʝʩʫʪ ʚʢʣʘʜ ʚ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠʥʬʝʢʮʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʢʦʥʪʨʦʣʷ ʩʠʪʫʘʮʠʠ ʧʨʠʚʦʜʷʱʠʭ ʢ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ, ʩʦʟʜʘʶʱʠʤʠ ʙʨʝʤʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 3D ʣʘʟʝʨʥʘʷ ʧʝʯʘʪʴ ʤʝʥʷʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʘʨʘʜʠʛʤʳ.  

ʂʦʣʠʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʣʘʟʝʨʥʳʝ ʘʜʜʠʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʜʣʷ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʝʞʝʛʦʜʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʂʘʞʜʳʡ ʛʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʡ ʫʯʨʝʞʜʝʥʠʡ ʠ ʥʝʡʨʦʭʠʨʫʨʛʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 3D-ʧʝʯʘʪʴ ʚ ʧʨʘʢʪʠʢʝ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ 

ʚʥʝʜʨʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ. ʇʝʨʝʯʠʩʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʡ ʠʟ 

ʪʝʭʥʦʣʦʛʠʡ ʣʘʟʝʨʥʦʡ 3D ʧʝʯʘʪʠ. ʆʧʠʩʘʥ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʘʜʜʠʪʠʚʥʳʭ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʧʦ ʜʘʥʥʳʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʃʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 3D-
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ʧʝʯʘʪʠ ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʩʥʠʞʝʥʠʷ 

ʚʨʝʤʝʥʠ ʦʧʝʨʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʦʩʤʝʪʠʯʝʩʢʠʡ ɻʬʬʝʢʪʘ ʦʧʝʨʘʮʠʠ. 

 

Abstract. Currently, 3D laser printing is changing modern paradigms. The number of medical 

specialties in which laser additive technologies are used to treat patients is increasing annually. 

Every year the number of medical institutions and neurosurgeons using 3D printing in practice 

increases. The article presents the main laser 3D printing technologies developed and implemented 

at the moment. The advantages and disadvantages of each of the 3D laser printing technologies are 

listed. The experience of using additive laser technologies in neurosurgery is described according to 

modern scientific literature. 3D laser printing technologies in neurosurgery make it possible to 

create high-precision implants, reduce the operation time and improve the cosmetic effect of 

the operation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʘ, ʧʨʷʤʦʝ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ 

ʠʤʧʣʘʥʪʦʚ, ʣʘʟʝʨʥʘʷ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʤʧʣʘʥʪʳ, ʪʨʝʭʤʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

 

Keywords: personalized medicine, direct laser sintering of implants, laser stereolithography, 

personalized implants, three-dimensional modeling. 

 

ɺ 1984 ʛ. Charles W.Hull. ʨʘʟʨʘʙʦʪʘʣ ʪʝʭʥʦʣʦʛʠʶ ʧʦʩʣʦʡʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

3D ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ (3D-ʧʝʯʘʪʴ) ʠ ʯʝʨʝʟ 2 ʛʦʜʘ ʟʘʧʘʪʝʥʪʦʚʘʣ ʝʝ. ʆʥʘ 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʣʘʟʝʨʥʘʷ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷè [1ï4]. ɺʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠ 

ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦʩʣʦʡʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ 

ʨʘʙʦʪʳ 3D-ʧʨʠʥʪʝʨʘ: ʣʘʤʠʥʠʨʦʚʘʥʠʝ (Michael Feygin), ʩʝʣʝʢʪʠʚʥʦʝ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ (Carl 

Deckard), ʧʦʩʣʦʡʥʦʝ ʥʘʣʦʞʝʥʠʝ ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʥʠʪʠ (Scott Crump) [5]. 

3D ʣʘʟʝʨʥʘʷ ʧʝʯʘʪʴ ʤʝʥʷʝʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʘʨʘʜʠʛʤʳ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʩʢʘʟʳʚʘʪʴʩʷ ʠ ʥʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʪʨʘʩʣʠ [3]. ʂʦʣʠʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʘʜʜʠʪʠʚʥʳʝ ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʚ ʚʠʜʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʨʦʣʝʯʝʥʥʳʭ 

ʙʦʣʴʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 3D ʧʝʯʘʪʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʠ [6ï8]. 

ʏʘʱʝ ʚʩʝʛʦ 3D-ʧʝʯʘʪʴ ʚ ʜʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ [9ï

11]: 

ï ʤʘʢʝʪʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; 

ï ʠʤʧʣʘʥʪʘʪʦʚ, ʧʨʦʪʝʟʦʚ, ʥʘʧʨʘʚʠʪʝʣʝʡ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʰʘʙʣʦʥʦʚ, ʘʧʧʘʨʘʪʦʚ ʚʥʝʰʥʝʡ 

ʠʤʤʦʙʠʣʠʟʘʮʠʠ, ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʦʨʪʝʟʦʚ; 

ï ʦʜʥʦʨʘʟʦʚʳʭ ʠ ʤʥʦʛʦʨʘʟʦʚʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ;   

ï ʪʢʘʥʝʚʳʭ ʠ ʦʨʛʘʥʥʳʭ 3D ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʤʝʜʠʮʠʥʩʢʘʷ 3D-ʧʝʯʘʪʴ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʠ ʜʝʰʝʚʦʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʦʢʘʟʘʥʠʷ ʜʣʷ ʤʥʦʛʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʟʜʝʣʠʡ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 3D ʣʘʟʝʨʥʦʡ ʧʝʯʘʪʠ [12ï15]. ʉ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ 

ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʠ ʧʨʠ ʵʪʦʤ ʠʟʙʝʞʘʪʴ ʧʨʘʚʦʚʳʭ ʙʘʨʴʝʨʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠ ̫[16]. 
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ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ɺ ʦʩʥʦʚʫ ʣʘʟʝʨʥʦʡ 3D-ʧʝʯʘʪʠ ʟʘʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʥʦʛʦ ʠʟʜʝʣʠʷ ʧʫʪʝʤ 

ʝʛʦ ʧʦʩʣʦʡʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ [17, 18]. ʕʪʫ ʪʝʭʥʦʣʦʛʠʶ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ çʙʳʩʪʨʳʤ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝʤè, ʠʣʠ çʘʜʜʠʪʠʚʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤè, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʩʫʙʪʨʘʢʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʫʜʘʣʝʥʠʝ ʯʘʩʪʠ ʤʘʪʝʨʠʘʣʘ 

(ʬʨʝʟʝʨʦʚʘʥʠʝ, ʰʣʠʬʦʚʘʥʠʝ, ʪʦʯʝʥʠʝ ʠ ʜʨ.) [19]. ʇʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ 

Altschuler (1973 ʛ.) ʠ Swinson (1975 ʛ.), ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʠʣʠ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (CAD ʠʣʠ Computer Aided Design) ʠ ʩʠʩʪʝʤʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (CAM ʠʣʠ Computer Aided Manufacture) ʚ ʝʜʠʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ [18, 20]. CAD/CAM ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʩʪʨʦʠʪʩʷ ʩʦʟʜʘʥʠʝ 3D-

ʤʦʜʝʣʝʡ ʜʣʷ ʤʝʜʠʮʠʥʳ, ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ [21ï23]: 

I. ʉʙʦʨ ʜʘʥʥʳʭ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʟʜʝʣʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 3D-ʩʢʘʥʠʨʦʚʘʥʠʠ, ʄʉʂʊ ʠ/ʠʣʠ ʄʈʊ.  

II. ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ. ʇʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ çʩ ʥʫʣʷè ʚ 

CAD/CAM, ʣʠʙʦ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 3D-ʩʢʘʥʠʨʦʚʘʥʠʠ, ʄʉʂʊ ʠ/ʠʣʠ 

ʄʈʊ.  

III. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 3D-ʤʦʜʝʣʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʠʙʨʠʜʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʩʦʟʜʘʶʪʩʷ ʥʘ 

ʝʝ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʝ ʠʟʜʝʣʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʠʤʧʣʘʥʪʘʪʳ, 

ʥʘʧʨʘʚʠʪʝʣʠ, ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʰʘʙʣʦʥʳ ʠ ʜʨ.). ɿʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ 3D ʤʦʜʝʣʠ ʥʘ 

ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ, ʜʝʬʦʨʤʘʮʠʡ, ʩʦʟʜʘʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʝʝ 3D-ʧʝʯʘʪʠ.  

 

ʊʘʙʣʠʮʘ  

ʉʆɺʈɽʄɽʅʅɸʗ ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄɽʊʆɼʆɺ 3D ʃɸɿɽʈʅʆʁ ʇɽʏɸʊʀ 
 

ʊʝʭʥʦʣʦʛʠʷ 

ʧʝʯʘʪʠ 

ʅʘʟʚʘʥʠʝ ʄʝʭʘʥʠʟʤ 

ʌʦʪʦʧʦʣʠʤʝ-

ʨʠʟʘʮʠʷ 

ʣʘʟʝʨʥʘʷ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷ (laser 

stereolithography ï SLA); 

 ʮʠʬʨʦʚʘʷ ʩʚʝʪʦʜʠʦʜʥʘʷ ʧʨʦʝʢʮʠʷ 

(digital light processing ï DLP) 

ʇʨʠʤʝʥʷʝʪʩʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʣʘʟʝʨ ʠ 

ʧʦʜʚʠʞʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʘʭʦʜʷʱʘʷʩʷ ʚ 

ʙʘʢʝ ʩ ʤʘʪʝʨʠʘʣʦʤ: ʣʘʟʝʨ ʧʦʣʠʤʝʨʠʟʫʝʪ 

ʤʘʪʝʨʠʘʣ ʩʣʦʡ ʟʘ ʩʣʦʝʤ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ 

ʧʣʘʪʬʦʨʤʘ ʧʦʛʨʫʞʘʝʪʩʷ ʛʣʫʙʞʝ ʚ ʙʘʢ 

ʇʦʨʦʰʢʦʚʳʡ ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʘʷ ʧʣʘʚʢʘ 

(electronbeam melting ï EBM); 

ʚʳʙʦʨʦʯʥʘʷ ʣʘʟʝʨʥʘʷ ʧʣʘʚʢʘ (selective 

laser melting ï SLM);  

ʚʳʙʦʨʦʯʥʦʝ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ 

(selective laser sintering ï SLS);  

ʧʨʷʤʦʝ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ ʤʝʪʘʣʣʦʚ 

(direct laser metal sintering ï DLʄS) 

ɼʣʷ ʩʧʝʢʘʥʠʷ/ʩʧʣʘʚʣʝʥʠʷ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ 

ʧʦʨʦʰʢʘ ʚ ʩʣʦʠ ʧʨʠ ʧʦʤʦʱʠ ʣʘʟʝʨʘ.  

ʃʘʤʠʥʠʨʦʚʘʥʠʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʤʝʪʦʜʦʤ 

ʣʘʤʠʥʠʨʦʚʘʥʠʷ (laminated object 

manufacturing ï LOM) 

ʇʦʩʣʦʡʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʧʫʪʝʤ 

ʩʢʣʝʠʚʘʥʠʷ ʩʣʦʝʚ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʝ 

ʦʙʨʝʟʘʶʪʩʷ ʥʦʞʦʤ ʠʣʠ ʣʘʟʝʨʦʤ 

 

IV. ʉʣʘʡʩʠʥʛ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʪʦʚʦʛʦ ʜʣʷ 3D ʣʘʟʝʨʥʦʡ 

ʧʝʯʘʪʠ ʦʙʲʝʢʪʘ ʥʘ ʩʣʦʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Slicing-ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʚʦʜʷʪ ʝʝ ʚ 

ʬʠʟʠʯʝʩʢʠʝ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʨʠʥʪʝʨʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
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ʪʨʘʝʢʪʦʨʠʡ, ʢʦʪʦʨʫʶ ʧʨʦʡʜʝʪ ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ 3D-ʧʨʠʥʪʝʨʘ, ʟʘʧʦʣʥʷʷ (ʧʝʯʘʪʘʷ) ʬʦʨʤʫ 

ʦʙʲʝʢʪʘ.  

V. ʇʝʯʘʪʴ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 3D ʧʝʯʘʪʠ (ʊʘʙʣʠʮʘ) [24-27]. 

VI. ʇʦʩʪʧʝʯʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 3D-ʧʝʯʘʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ 

ʧʦʜʜʝʨʞʝʢ, ʦʙʨʘʙʦʪʢʘ ʠʟʜʝʣʠʷ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʤʝʨʝ, ʢʘʤʝʨʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

ʦʪʚʝʨʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʰʣʠʬʦʚʘʥʠʝ ʠ ʜʨ. [28, 29]. 

3D-ʧʨʠʥʪʝʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʠ, ʤʦʛʫʪ ʩʪʦʠʪʴ ʦʪ 500 $ ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (FDM), ʠ ʜʦ 150000ï900000 $ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʳʝ SLS, FDM, ʠ SLA 

ʩʠʩʪʝʤʳ [22, 30]. SLS ʠ SLɸ ʧʝʯʘʪʴ ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʤʦʜʝʣʝʡ, ʧʨʠ ʵʪʦʤ 

ʠʟʜʝʣʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʧʨʦʯʥʦʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʘʥʘʣʦʛʠ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘ FDM 3D-ʧʨʠʥʪʝʨʝ [31].  

 

ʂʨʘʥʠʘʣʴʥʘʷ ʥʝʡʨʦʭʠʨʫʨʛʠʷ 

ʅʝʡʨʦʭʠʨʫʨʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʦʪʨʘʩʣʝʡ ʤʝʜʠʮʠʥʳ [32]. ɺ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʠ 

ʢʨʘʥʠʦʵʢʪʦʤʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʜʝʬʝʢʪʦʚ ʯʝʨʝʧʘ, ʟʘʯʘʩʪʫʶ ʩʣʦʞʥʳʭ ʠ ʦʙʰʠʨʥʳʭ [33ï36]. ʅʘʠʙʦʣʝʝ 

ʪʷʞʝʣʳʤʠ ʜʣʷ ʟʘʤʝʱʝʥʠʷ ʚ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʠ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʷʚʣʷʶʪʩʷ ʜʝʬʝʢʪʳ ʣʦʙʥʦ-ʛʣʘʟʥʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ [37ï39]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʮʠʟʠʦʥʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ 

ʦʧʝʨʘʮʠʠ ʧʦ ʥʘʧʝʯʘʪʘʥʥʳʤ ʥʘ 3D-ʧʨʠʥʪʝʨʝ ʤʘʢʝʪʘʤ ʯʝʨʝʧʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʫʪʨʘʯʝʥʥʦʛʦ ʝʛʦ ʬʨʘʛʤʝʥʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ 

[40ï42]. 3D ʣʘʟʝʨʥʘʷ ʧʝʯʘʪʴ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ 

ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʨʘʟʤʝʨʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʣʦʢʘʣʠʟʘʮʠʠ [43ï

45]. ɼʦʩʪʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʡʨʦʭʠʨʫʨʛʘʤ 

ʧʨʠʥʠʤʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʤʧʣʘʥʪʘʪʦʚ [46ï48]. 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʠʢʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʨʘʥʠʦʠʤʧʣʘʥʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ 3D 

ʣʘʟʝʨʥʦʡ ʧʝʯʘʪʠ [37, 49ï51]: 

1. 3D-ʧʝʯʘʪʴ ʠʤʧʣʘʥʪʘʪʘ ʠʟ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʪʠʪʘʥ, ʢʝʨʘʤʠʢʘ ʠ ʜʨ.);  

2. ʀʟʛʦʪʦʚʣʝʥʠʝ ʠʤʧʣʘʥʪʘʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʘʢʝʪʘ ʯʝʨʝʧʘ 

ʧʘʮʠʝʥʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ 3D-ʧʨʠʥʪʝʨʝ.  

3. ʀʟʛʦʪʦʚʣʝʥʠʝ ʠʤʧʣʘʥʪʘʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʤʘʪʨʠʮʳ (ʧʨʝʩʩ-ʬʦʨʤʳ), 

ʥʘʧʝʯʘʪʘʥʥʦʡ ʥʘ 3D-ʧʨʠʥʪʝʨʝ.   

ʇʦ ʜʘʥʥʳʤ ɺ. Zanotti et. al. ɺ 2016 ʛ., ʠʤʝʥʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʟʘʢʘʟ ʠʤʧʣʘʥʪʘʪʳ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʢʨʘʥʠʦʧʣʘʩʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʜʝʬʝʢʪʘʭ ʯʝʨʝʧʘ 

ʨʘʟʤʝʨʦʤ >25 ʩʤ2, ʘ ʪʘʢʞʝ ʧʨʠ ʠʭ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʣʦʙʥʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʚ ʟʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʨʦʩʪʘ 

ʚʦʣʦʩ. ʇʨʠ ʜʝʬʝʢʪʘʭ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ ʦʩʪʘʝʪʩʷ ʚʘʨʠʘʥʪ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʢʨʘʥʠʦʧʣʘʩʪʠʢʠ [52]. 

ɺ 2020 ʛ. ʂʦʧʦʨʫʰʢʦ ʅ. ɸ. ʠ ʩʦʘʚʪ. ʧʨʝʜʩʪʘʚʠʣʠ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʢʨʘʥʠʦʧʣʘʩʪʠʢʠ ʫ 

161 ʙʦʣʴʥʦʛʦ. ɺʩʝ ʦʥʠ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʛʨʫʧʧʘ 1 (n=80 ʧʣʘʩʪʠʥʘʤʠ 

ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ 3D ʧʝʯʘʪʠ) ʠ ʛʨʫʧʧʘ 2 (n=81 ʩ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʪʠʪʘʥʦʚʳʭ ʠʤʧʣʘʥʪʘʪʦʚ). ɺ ʛʨʫʧʧʝ 1 ʚ 100% ʩʣʫʯʘʷʭ ʧʦʣʫʯʝʥʳ ʦʪʣʠʯʥʳʝ ʢʦʩʤʝʪʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʚ ʛʨʫʧʧʝ 2 ʦʪʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʚ 76 % ʩʣʫʯʘʝʚ, ʭʦʨʦʰʠʡ ð ʫ 9%, 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫ ð 8% ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫ 5% ʣʠʮ [53]. 

ɹʨʘʪʮʝʚ ʀ. ʉ. ʠ ʩʦʘʚʪ. ʚ 2021 ʛ. ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 50 ʣʠʮ ʩ ʜʝʬʝʢʪʘʤʠ 

ʯʝʨʝʧʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʠʢʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʢʨʘʥʠʦʠʤʧʣʘʥʪʘʪʘ ʧʘʮʠʝʥʪʳ 
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ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: 1 ð ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 3D-ʧʝʯʘʪʥʳʭ ʤʘʢʝʪʦʚ (n=32), 

2 ð ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (n=18). ɻʨʫʧʧʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ ʵʪʘʧʘ 

ʢʨʘʥʠʦʧʣʘʩʪʠʢʠ, ʩʪʝʧʝʥʠ ʩʠʤʤʝʪʨʠʠ ʠ ʬʠʥʘʥʩʦʚʳʤ ʟʘʪʨʘʪʘʤ. ʅʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠʯʠʡ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʭ ʢʦʡʢʦ-ʜʥʝʡ, ʢʦʣʠʯʝʩʪʚʫ ʪʦʯʝʢ ʬʠʢʩʘʮʠʠ ʠʤʧʣʘʥʪʘʪʦʚ, ʦʙʲʝʤʫ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ ʠ ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ ʧʦ ʦʧʨʦʩʥʠʢʫ SF-36. ɺ 1Άʡ ʛʨʫʧʧʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ 2Άʡ ʙʳʣʘ ʥʠʞʝ ʯʘʩʪʦʪʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ (6,3 ʠ 16,7% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʦʦʪʥʦʰʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʥʘ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧʘʭ 

ʩʦʩʪʘʚʠʣʦ 1,1:1 [54]. 

 

ʉʧʠʥʘʣʴʥʘʷ ʥʝʡʨʦʭʠʨʫʨʛʠʷ 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

3D ʣʘʟʝʨʥʦʡ ʧʝʯʘʪʠ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ [55, 56]. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ Shenzhen 

institutes of advanced technology (ʉhina), ʦʪʨʘʞʘʶʱʝʝ ʪʦʯʥʦʩʪʴ ʥʘʧʝʯʘʪʘʥʥʳʭ ʤʘʢʝʪʦʚ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʜʘʥʥʳʤʠ 

ʄʉʂʊ. ɹʳʣʠ ʠʟʤʝʨʝʥʳ 44 ʧʘʨʘʤʝʪʨʘ ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ (ʐʆʇ), 120 ð ʚ 

ʛʨʫʜʥʦʤ (ɻʆʇ), 50 ð ʚ ʧʦʷʩʥʠʯʥʦʤ (ʇʆʇ). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʥʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʧʘʨʘʤʝʪʨʦʚ (p>0,05). ʄʝʞʢʣʘʩʩʦʚʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ (Intraclass Correlation Coefficient, ICC) ʙʳʣ ʙʦʣʴʰʝ 0,8 ʜʣʷ 88,6% ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʐʆʇ, 90% ð ʚ ɻʆʇ ʠ 94% ð ʚ ʇʆʇ. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ICC ʙʳʣ ʙʦʣʴʰʝ 0,6. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘʧʝʯʘʪʘʥʥʳʭ 

ʤʘʢʝʪʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠʩʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʄʉʂʊ [57]. 

ɺ 2018 ʛ. ɸ. ɺ. ɹʫʨʮʝʚ ʠ ʩʦʘʚʪ. ʜʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 3D-ʧʝʯʘʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʧʨʘʚʠʪʝʣʝʡ ʜʣʷ ʬʠʢʩʘʮʠʠ ʐʆʇ. ʐʘʙʣʦʥ 

ʧʣʦʪʥʦ ʧʨʠʢʣʘʜʳʚʘʣʠ ʢ ʜʫʛʝ ʠ ʦʩʪʠʩʪʦʤʫ ʦʪʨʦʩʪʢʫ ʧʦʟʚʦʥʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʩ ʧʦʤʦʱʴʶ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʙʦʨʘ, ʘ ʟʘʪʝʤ ʩʚʝʨʣʘ ʬʦʨʤʠʨʦʚʘʣʠ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʚʚʝʜʝʥʠʷ 

ʪʨʘʥʩʧʝʜʠʢʫʣʷʨʥʦʛʦ ʚʠʥʪʘ (ʊʇɺ). ɺ ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʦʪʚʝʨʩʪʠʝ ʠʤʧʣʘʥʪʠʨʦʚʘʣʠ ʊʇɺ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʦʪʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʣʠ ʢʣʠʥʠʯʝʩʢʫʶ ʘʧʨʦʙʘʮʠʶ ʫ 3 ʧʘʮʠʝʥʪʦʚ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʄʉʂʊ ʦʪʤʝʯʝʥʘ ʦʪʢʣʦʥʝʥʠʝ 1 ʊʇɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʥʝ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 2 ʤʤ, ʧʨʠ ʵʪʦʤ ʤʘʣʴʧʦʟʠʮʠʡ ʥʝ ʚʳʷʚʣʝʥʦ [56]. 

ʈ. ɸ. ʂʦʚʘʣʝʥʢʦ ʩ ʩʦʘʚʪ. ʚ 2019 ʛ. ʘʥʦʥʩʠʨʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 16 ʧʘʮʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʠ ʠʤʧʣʘʥʪʘʮʠʶ ʊʇɺ ʚ ʩʫʙʘʢʩʠʘʣʴʥʳʝ ʦʪʜʝʣʳ ʐʆʇ ʠ ʚʝʨʭʥʠʡ ʦʪʜʝʣ ɻʆʇ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʧʨʘʚʠʪʝʣʝʡ, ʥʘʧʝʯʘʪʘʥʥʳʭ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. ɺʩʝʛʦ 

ʫʩʪʘʥʦʚʣʝʥʦ 88 ʊʇɺ. ʉʨʝʜʥʷʷ ʜʝʚʠʘʮʠʷ ʦʪ ʧʣʘʥʠʨʫʝʤʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʦʩʪʘʚʠʣʘ 1,8Ñ0,9 ʤʤ. 

ɼʝʚʠʘʮʠʶ 1 ʩʪʝʧʝʥʠ (<2 ʤʤ) ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʜʣʷ 57 (64,77 %) ʊʇɺ, 2 ʩʪʝʧʝʥʠ (2ï4 ʤʤ) ð ʜʣʷ 

29 (32,95%), 3 ʩʪʝʧʝʥʠ ð ʜʣʷ 2 (2,27 %). ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʤʧʣʘʥʪʘʮʠʠ 0 ʩʪʝʧʝʥʠ (ʊʇɺ 

ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʢʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ) ʦʧʨʝʜʝʣʝʥʘ ʚ 79 (89,77%) ʩʣʫʯʘʷʭ, 

1 ʩʪʝʧʝʥʠ (<50 % ʜʠʘʤʝʪʨʘ ʊʇɺ ʧʝʨʬʦʨʠʨʫʶʪ ʢʦʩʪʴ) ð ʚ 5 (5,68 %), 3 ʩʪʝʧʝʥʠ ï ʚ 2 (2,27%). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʧʨʘʚʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ 

ʤʝʪʦʜʦʤ ʫʩʪʘʥʦʚʢʠ ʊʇɺ ʚ ʰʝʡʥʦʤ ʠ ʛʨʫʜʥʦʤ ʦʪʜʝʣʘʭ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʄʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʥʝʡʨʦʥʘʚʠʛʘʮʠʠ ʠʣʠ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʄʉʂʊ-

ʥʘʚʠʛʘʮʠʠ [58]. 

ɸ. ɸ. ʉʥʝʪʢʦʚ ʠ ʩʦʘʚʪ. ʚ 2020 ʛ. ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 20 ʧʘʮʠʝʥʪʦʚ ʩʦ 

ʩʣʦʞʥʦʡ ʘʥʘʪʦʤʠʝʡ ʧʦʟʚʦʥʦʯʥʠʢʘ (ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʧʦʟʚʦʥʢʦʚ). ʋ 9 ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠʩʴ 

ʥʝʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʝ ʘʥʦʤʘʣʠʠ, ʫ 11 ð ʩʤʝʰʘʥʥʳʝ, ʫ 3 ð ʘʧʣʘʟʠʷ ʩʪʨʫʢʪʫʨ ʧʦʟʚʦʥʦʯʥʠʢʘ. 
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ɺʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: ʚ 1 ʛʨʫʧʧʝ (n=10) ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʫʶ 

ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʜʘʥʥʳʤ ʩʧʦʥʜʠʣʦʛʨʘʤʤ, ʄʉʂʊ ʠ ʄʈʊ; ʚʦ 2 ʛʨʫʧʧʝ (n=10) 

ð ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ 3D-ʧʝʯʘʪʥʦʛʦ ʤʘʢʝʪʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʦʪʤʝʯʝʥʦ ʚʦ 2 ʛʨʫʧʧʝ, ʛʜʝ 

ʧʨʠʤʝʥʷʣʠ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (94,9% ʊʇɺ ʙʝʟ ʤʘʣʴʧʦʟʠʮʠʠ). ɺ 1 ʛʨʫʧʧʝ ʪʦʣʴʢʦ ʚ 78,1% 

ʩʣʫʯʘʝʚ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʤʘʣʴʧʦʟʠʮʠʷ ʊʇɺ. ɺʝʨʪʝʙʨʦʣʦʛʠ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 3D-ʧʝʯʘʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʊʇɺ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʠʭ 

ʤʘʣʴʧʦʟʠʮʠʠ, ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʚʨʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʩʥʠʤʢʦʚ [59].  

ɺ 2020 ʛ. ʈ. ɸ. ʂʦʚʘʣʝʥʢʦ ʠ ʩʦʘʚʪ. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʠʤʧʣʘʥʪʘʮʠʠ ʚʠʥʪʦʚ ʚ ʉ2 ʧʦ 

ʤʝʪʦʜʠʢʝ free hand 23 ʧʘʮʠʝʥʪʘʤ (1-ʷ ʛʨʫʧʧʘ), ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥʦ 44 ʊʇɺ ʧʦ 

ʪʨʘʥʩʧʝʜʠʢʫʣʷʨʥʦʡ ʠʣʠ pars ʪʨʘʝʢʪʦʨʠʠ. ʇʘʮʠʝʥʪʘʤ 2-ʡ ʛʨʫʧʧʳ ʚʳʧʦʣʥʝʥʘ ʫʩʪʘʥʦʚʢʘ ʚʠʥʪʦʚ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʤʘʪʨʠʮ, ʩʦʟʜʘʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 3D-

ʧʝʯʘʪʠ. ɺʦ 2-ʶ ʛʨʫʧʧʫ ʚʢʣʶʯʝʥʦ 17 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥʦ 34 ʚʠʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʤʧʣʘʥʪʘʮʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʜʘʥʥʳʤ ʄʉʂʊ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʩʪʝʤʫ Screw Guide Template 

(SGT). ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʤʧʣʘʥʪʘʮʠʠ ʊʇɺ ʧʘʮʠʝʥʪʘʤ 1 ʛʨʫʧʧʳ ʢʘʢ ʩʪʝʧʝʥʴ 0 ʠ 1 (ʦʪʩʫʪʩʪʚʠʝ 

ʤʘʣʴʧʦʟʠʮʠʠ ʠʣʠ ʚʳʭʦʜ ʤʝʥʝʝ 50% ʜʠʘʤʝʪʨʘ ʚʠʥʪʘ) ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʣʷ 29 (65,91%) ʊʇɺ, 

ʩʪʝʧʝʥʴ 2 ð ʜʣʷ 13 (29,55%) ʊʇɺ, ʩʪʝʧʝʥʴ 3 ð ʜʣʷ 2 (4,45%) ʊʇɺ. ʇʨʠ ʠʤʧʣʘʥʪʘʮʠʠ 

4 (8,89%) ʊʇɺ ʦʪʤʝʯʝʥʳ ʧʨʠʟʥʘʢʠ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʟʚʦʥʦʯʥʦʡ ʘʨʪʝʨʠʠ 

ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʜʝʚʠʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ 2-ʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ 97% ʚʠʥʪʦʚ ʠʤʧʣʘʥʪʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʘʤʠ 1 ʠ 2. ɼʝʚʠʘʮʠʷ ʢʣʘʩʩʘ 

2 ʥʘʙʣʶʜʘʣʘʩʴ ʚ 11 (32,35%) ʩʣʫʯʘʷʭ. ʉʨʝʜʥʷʷ ʜʝʚʠʘʮʠʷ ʩʦʩʪʘʚʠʣʘ 1,8Ñ1 ʤʤ. ʋ ʧʘʮʠʝʥʪʦʚ 2-ʡ 

ʛʨʫʧʧʳ 28 (82,35%) ʠʟ 34 ʊʇɺ ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʠʣʠʩʴ ʚ ʢʦʩʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ (ʩʪʝʧʝʥʴ 0), 

4 (11,76%) ʊʇɺ ʧʨʦʙʦʜʘʣʠ ʥʦʞʢʠ < ʯʝʤ ʥʘ 1/2 ʜʠʘʤʝʪʨʘ ʊʇɺ (ʩʪʝʧʝʥʴ 1), ʪʘʢʞʝ ʙʳʣʦ ʧʦ 

1 ʩʣʫʯʘʶ ʤʘʣʴʧʦʟʠʮʠʠ ʩʪʝʧʝʥʠ 2 ʠ 3 ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʟʚʦʥʦʯʥʦʡ ʘʨʪʝʨʠʠ [60]. 

ʈ. ɸ. ʂʦʚʘʣʝʥʢʦ ʠ ʩʦʘʚʪ. ʚ 2021 ʛ. ʧʨʝʜʩʪʘʚʠʣʠ 3 ʧʨʠʤʝʨʘ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʛʘʥʪʩʢʠʤʠ ʧʨʝʩʘʢʨʘʣʴʥʳʤʠ ʥʝʚʨʠʥʦʤʘʤʠ. ʇʦ ʜʘʥʥʳʤ ʄʉʂʊ-ʘʥʛʠʦʛʨʘʬʠʠ 

ʠʟʛʦʪʘʚʣʠʚʘʣʠ 3D ʤʦʜʝʣʠ ʢʦʩʪʝʡ ʤʘʣʦʛʦ ʪʘʟʘ, ʦʧʫʭʦʣʠ ʠ ʩʦʩʫʜʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ. 

ɸʚʪʦʨʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 3D-ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʧʦʣʝʟʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ [63]. 

ʇʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʦʡ 3D ʧʝʯʘʪʠ ʥʘʰʣʦ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʞʝ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʨʨʠʛʠʨʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʥʘ 

ʧʦʟʚʦʥʦʯʥʠʢʝ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʦʩʪʝʦʪʦʤʠʡ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʩʘʛʠʪʪʘʣʴʥʦʛʦ ʠ 

ʬʨʦʥʪʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʣʦʨʜʦʟʠʨʫʶʱʠʭ ʢʝʡʜʞʝʡ [61]. ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʝʡʜʞʝʡ ʧʨʠ ʧʦʤʦʱʠ ʣʘʟʝʨʥʳʭ ʘʜʜʠʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʢʦʩʪʴʶ ʷʯʝʠʩʪʳʝ 

ʩʪʨʫʢʪʫʨʳ. ʊʘʢʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʦʩʪʝʦʠʥʜʫʢʮʠʶ ʠ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʣʷ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʠ, ʯʪʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʬʠʢʩʘʮʠʶ 

ʠʤʧʣʘʥʪʘ ʚ ʢʦʩʪʠ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʝʡʜʞʝʡ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʠʧʝʨʣʦʨʜʦʪʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʤʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʫ ʩʝʨʠʡʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʠʟʜʝʣʠʡ ʧʦʜ ʣʶʙʦʡ 

ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ (ʈʠʩʫʥʦʢ). 

ɸ. ɸ. ɼʝʥʠʩʦʚ ʠ ʩʦʘʚʪ. ʚ 2020 ʛ. ʧʨʝʜʩʪʘʚʠʣʠ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʣʦʨʜʦʟʠʨʫʶʱʠʭ ʢʝʡʞʜʝʡ ʜʣʷ ʩʧʦʥʜʠʣʦʜʝʟʘ ʇʆʇ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʡ 3D 

ʧʝʯʘʪʠ. ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʛʨʫʧʧʘ 1 ʩʦʩʪʦʷʣʘ ʠʟ 30 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ 

ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʝʨʝʜʥʠʡ ʩʧʦʥʜʠʣʦʜʝʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʣʦʨʜʦʟʠʨʫʶʱʠʤʠ ʢʝʡʜʞʘʤʠ ʠʟ 
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ʧʝʨʝʜʥʝʛʦ ʜʦʩʪʫʧʘ ʙʝʟ ʟʘʜʥʝʡ ʬʠʢʩʘʮʠʠ; ʛʨʫʧʧʘ 2 ð ʠʟ 33 ʨʝʩʧʦʥʜʝʥʪʘ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʝʥ 

ʧʝʨʝʜʥʠʡ ʩʧʦʥʜʠʣʦʜʝʟ ʩʪʘʥʜʘʨʪʥʳʤ ʢʝʡʜʞʝʤ ʠʟ ʟʘʜʥʝʛʦ ʜʦʩʪʫʧʘ (TLIF) ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʚʝʨʪʝʙʨʦʪʦʤʠʡ ʠ ʪʨʘʥʩʧʝʜʠʢʫʣʷʨʥʦʡ ʬʠʢʩʘʮʠʠ. 

  
 

 
 

 
 

 

ʈʠʩʫʥʦʢ. 3D-ʢʝʡʜʞʠ ʜʣʷ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʫʪʝʤ ʣʘʟʝʨʥʦʡ 3D ʧʝʯʘʪʠ, ʢʦʤʧʘʥʠʠ 

ç3D-ʢʝʡʜʞʠ (POZVONOQ)è 

 

ʇʨʠ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʤ ʩʨʘʚʥʝʥʠʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʝʛʤʝʥʪʘʨʥʦʛʦ ʣʦʨʜʦʟʘ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʝ. ɺ ʤʝʞʛʨʫʧʧʦʚʦʤ ʩʨʘʚʥʝʥʠʠ ʚ 

ʛʨʫʧʧʝ 1 ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʝʛʤʝʥʪʘʨʥʦʛʦ ʣʦʨʜʦʟʘ: L3-

L4 ʥʘ 8Á (ʨ = 0,0005); L4-L5 ʥʘ 7Á ( p = 0,0002); L5-S1 ʥʘ 7Á ( p = 0,0001). ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʣʦʨʜʦʟʘ ʇʆʇ ʚ ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ (ʨ = 0,0043). ʇʨʠ ʵʪʦʤ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʛʨʫʧʧʘ 1 

ʧʦʢʘʟʘʣʘ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʢʦʨʨʝʢʮʠʠ ʣʦʨʜʦʟʘ: 29,1Á ʚ ʩʨʘʚʥʝʥʠʠ ʩ 22,5Á ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ = 

0,00005). ʕʪʦ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʣʦʨʜʦʟʠʨʫʱʠʭ ʢʝʡʜʞʝʡ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʩʝʛʤʝʥʪʘʨʥʳʡ ʠ ʣʦʨʜʦʟ ʇʆʇ ʫ ʣʠʮ ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤ ʩʢʦʣʠʦʟʦʤ [62]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʝʜʠʮʠʥʝ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʧʨʠʤʝʥʝʥʠʶ ʣʘʟʝʨʥʳʭ 

ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɹʣʘʛʦʜʘʨʷ ʘʜʜʠʪʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʩʝʩʪʦʨʦʥʥʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʦʥʳ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ. ʉʦʟʜʘʚʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 3D ʣʘʟʝʨʥʦʡ ʧʝʯʘʪʠ ʠʤʧʣʘʥʪʘʪʳ 

ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ 

ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʝʡ. ʇʦʷʚʣʷʶʱʠʝʩʷ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪʢʨʳʚʘʶʪ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʠʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʯʠʩʣʘ ʨʦʜʠʚʰʠʭʩʷ ʥʘʜ ʯʠʩʣʦʤ ʫʤʝʨʰʠʭ ʥʘ 

ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʜʠʥʘʤʠʢʘ ʨʦʜʦʚ ʠ ʦʢʘʟʘʥʠʝ ʘʢʫʰʝʨʩʢʦʡ ʧʦʤʦʱʠ ʞʝʥʱʠʥʘʤ 

ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʨʦʜʦʚ ʠ ʫʩʣʦʚʠʷ ʧʨʠ 

ʦʢʘʟʘʥʠʠ ʘʢʫʰʝʨʩʢʦʡ ʧʦʤʦʱʠ ʨʦʞʝʥʠʮʘʤ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʨʦʜʦʚ ʚ ʨʘʡʦʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʜʨʫʛʠʭ 

ʨʘʡʦʥʘʭ ʂʈ ʩ 2016 ʧʦ 2021 ʛʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʪʯʝʪʦʚ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ ʥʘʧʨʷʤʫʶ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʳʤ ʦʪ ʦʢʘʟʘʥʠʷ ʘʢʫʰʝʨʩʢʦʡ 

ʧʦʤʦʱʠ ʨʦʞʝʥʠʮʘʤ. ɺr ʚʦʜʳ: ʦʢʘʟʘʥʠʝ ʘʢʫʰʝʨʩʢʦʡ ʧʦʤʦʱʠ ʞʝʥʱʠʥʘʤ ʚ ʧʝʨʠʦʜ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʘʭ ʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʪʝʢʘʶʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʝʡ ʠ ʨʦʜʦʚ ʙʝʟ 

ʦʩʣʦʞʥʝʥʠʡ.  

 

Abstract. Research relevance: increase in Kyrgyz Republic population number is carrying out 

by increasing in number of births over the number of deaths, which is influenced by the dynamics 

of childbirth and provision of obstetric care to women of childbearing age. Research objectives: to 

analyze childbirth dynamics and the conditions in the provision of obstetric care to women in labor. 

Research materials and methods: analysis was made on childbirth structure in district medical 

institutions of the Osh region and in other districts of Kyrgyz Republic from 2016 to 2021 years. 

Research results: data processing showed that births number is directly dependent on provision of 

obstetric care to women in labor. Conclusions: the provision of obstetric care to women during 

pregnancy, childbirth and the postpartum period is a necessary component of increasing the number 

of physiologically occurring pregnancies and childbirth without complications. 
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Keywords: district medical institutions, childbirth, obstetric care, analysis of conditions during 

childbirth, medical statistics. 

 

ɺʚʝʜʝʥʠʝ 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʋʭʫʜʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʦʢʘʟʳʚʘʝʪ ʧʣʦʭʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ 

ʧʝʨʠʥʘʪʘʣʴʥʦʡ, ʤʣʘʜʝʥʯʝʩʢʦʡ ʠ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʝʨʝʤʝʥʥʳʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʠ ʷʚʣʷʶʪʩʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʜʣʷ ʦʮʝʥʢʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ [1]. ʂʦʵʬʬʠʮʠʝʥʪ ʧʣʦʜʦʚʠʪʦʩʪʠ, ʠʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʝʨʪʠʣʴʥʦʩʪʠ ʞʝʥʱʠʥ (ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʦʜʥʦʡ ʞʝʥʱʠʥʦʡ ʚ 

ʪʝʯʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ), ʫʚʝʣʠʯʠʣʩʷ ʩ 2,7 ʚ 2007 ʛ. ʜʦ 3,1 ʨʝʙʝʥʢʘ ʚ 2011 ʛ. ʋ 

ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 18ï19 ʣʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʨʦʞʜʘʝʤʦʩʪʠ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʩʷ ʩ 61,6 ʚ 2007 ʛ. ʜʦ 

91,9 ʥʘ 1000 ʞʝʥʱʠʥ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 2011 ʛ [2]. 

ʆʩʣʦʞʥʝʥʠʷ ʥʝʙʝʟʦʧʘʩʥʦʛʦ ʘʙʦʨʪʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʚ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʧʷʪʴ ʧʨʠʯʠʥ 

ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ. ʄʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʫʥʦʩʠʪ ʞʠʟʥʠ 289000 ʞʝʥʱʠʥ ʝʞʝʛʦʜʥʦ, ʘ 

ʦʩʣʦʞʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʨʦʜʦʚ 5,8 ʤʠʣʣʠʦʥʘ ʩʝʨʴʝʟʥʳʭ ʪʨʘʚʤ ʢʘʞʜʳʡ ʛʦʜ ʠ ʩʤʝʨʪʝʡ ʠʟ-ʟʘ 

ʥʝʙʝʟʦʧʘʩʥʳʭ ʘʙʦʨʪʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 13 % ʚʩʝʭ ʤʘʪʝʨʠʥʩʢʠʭ ʩʤʝʨʪʥʦʩʪʝʡ. 

ʅʝʙʝʟʦʧʘʩʥʳʝ ʘʙʦʨʪʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʧʘʩʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ ʧʨʘʚʘ ʠ ʧʨʦʙʣʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪʩʷ, ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ 47000 ʤʘʪʝʨʠʥʩʢʠʭ ʩʤʝʨʪʝʡ [3].  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʨʘʩʯʝʪʦʚ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʝ 

ʩʪʨʫʢʪʫʨʳ ʨʦʜʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʨʦʜʠʣʴʥʳʭ ʩʪʘʮʠʦʥʘʨʘʭ ʩ 2016 ʧʦ 2021 ʛʦʜʳ ʧʦ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʨʦʜʦʚ ʚ ʨʘʡʦʥʥʳʭ ʣʝʯʝʙʥʳʭ ʨʦʜʠʣʴʥʳʭ 

ʩʪʘʮʠʦʥʘʨʘʭ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 2016 ʧʦ 2021 ʛʦʜʳ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠ ̫

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ 

ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʪʨʘʥʩʧʦʨʪ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʯʪʦʙʳ ʞʝʥʱʠʥʳ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʧʦʣʫʯʠʣʠ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ ʚ ʩʦʙʳʪʠʝ ʦʩʣʦʞʥʝʥʠʡ [4]. ʃʘʥʮʝʪ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ 2016 ʩʝʨʠʷ 

ʩʪʘʪʝʡ ʦ ʟʜʦʨʦʚʴʝ ʧʦʜʯʝʨʢʥʫʣʘ, ʥʘʩʢʦʣʴʢʦ ʤʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʨʘʟʨʘʙʦʪʢʘʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 

ʤʦʥʠʪʦʨʠʥʛʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʫʪʝʡ ʥʘʧʨʘʚʣʝʥʠʷ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠ ʢ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʤʫ ʫʭʦʜʫ 

ʟʘ ʨʦʜʠʚʰʠʤʠʩʷ [5]. ɺ ʧʨʝʜʳʜʫʱʠʭ ʧʦʧʳʪʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʘʢʫʰʝʨʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʚʦʢʫʧʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʜʘʥʥʳʝ ʠʟ ʦʙʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʢʪʘ [6, 7]. 

ʌʘʢʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʦʞʝʥʠʷ ʞʝʥʱʠʥ ʩ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʴʥʠʮʳ ʚ 

ɻʝʨʤʘʥʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʘʟʥʳʭ ʩʣʫʯʘʷʭ ʙʘʣʘʥʩ ʤʝʞʜʫ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʣʦʡ ʦʪʜʝʣʝʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪʩʷ ʥʝ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ. ʏʘʩʪʦ ʙʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʧʦʣʥʝʥʠʷʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʢʘʜʨʦʚʳʭ. ɺʟʘʠʤʦʩʚʷʟʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪ. ɺ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʢʣʠʥʠʯʝʩʢʠʤʠ, 

ʪʨʘʥʩʣʷʮʠʦʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ 
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ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʥʫʪʨʝʥʥʷʷ ʠ ʚʥʝʰʥʷʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʡ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ [8]. ʊʨʘʜʠʮʠʦʥʥʦ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʚ 

ʘʢʫʰʝʨʩʪʚʝ ʠ ʛʠʥʝʢʦʣʦʛʠʠ ʠ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʦʨʠʝʥʪʘʮʠʝʡ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʤʝʜʠʮʠʥʝ ʚʣʠʷʶʪ ʥʘ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ ʠ 

ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʣʘʜʰʝʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʠʣʠ ʟʥʘʯʝʥʠʝ ʚʨʘʯʘ ʠ 

ʧʘʮʠʝʥʪʘ. 

ɺ ʩʣʝʜʫʶʱʝʡ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʧʣʘʥʠʨʫʝʤ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʊʘʙʣʠʮʘʭ 1 ʠ 2 ʧʨʠʚʝʜʝʥʳ ʩʪʨʫʢʪʫʨʘ ʨʦʜʦʚ ʠ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʚ ʨʘʡʦʥʘʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 2016 ʧʦ 2021 ʛʦʜʳ. 

  

ʊʘʙʣʠʮʘ 1  

ʉʊʈʋʂʊʋʈɸ ʈʆɼʆɺ ɺ ʈɸʁʆʅɸʍ ʄɽɼʀʎʀʅʉʂʀʍ ʋʏʈɽɾɼɽʅʀʗʍ ɺ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ  

ʩ 2016 ʧʦ 2021 ʛʛ. 
 

ʅʘʟʚʘʥʠʝ ʣʝʯʝʙʥʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʋʯʨʝʞʜʝʥʠʷ (ʃʇʋ) 

2021 2020 2019 2018 2017 2016 

ɸʣʘʡʩʢʠʡ ʨʘʡʦʥ  930 1131 968 1030 1095 1176 

ɸʨʘʚʘʥ ʊɹ 2747 2966 2554 2459 2526 2382 

ʂʘʨʘ-ʂʫʣʞʠʥʩʢʠʡ ʨʘʡʦʥ  988 1297 1043 1016 1117 1211 

ʂʘʨʘ-ʉʫʫʡʩʢʠʡ ʨʘʡʦʥ 6789 6813 7015 7182 7427 7766 

ʅʦʦʢʘʪʩʢʠʡ ʨʘʡʦʥ 5254 5872 4856 5016 5119 5745 

ʋʟʛʝʥʩʢʠʡ ʨʘʡʦʥ 5130 5082 4894 5153 4715 4691 

ʏʦʥ-ɸʣʘʡ ʎʆɺʇ 557 513 567 602 538 574 

ʆʙʣ ʃʇʋ 7507 7764 6785 8928 8569 6909 

ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ  29902 31438 28682 31386 31106 30457 

 

ɼʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʨʦʜʦʚ ʚ ʨʘʡʦʥʥʳʭ ʣʝʯʝʙʥʳʭ ʨʦʜʠʣʴʥʳʭ ʩʪʘʮʠʦʥʘʨʘʭ ʆʰʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ 2016 ʧʦ 2021 ʛʦʜʳ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ. ɼʘʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ 

ʧʝʨʠʦʜ 2016 ʧʦ 2021 ʛʦʜʳ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ ʙʳʣʦ ʨʘʚʥʦ 182971, ʠʟ ʥʠʭ 

ʣʠʜʠʨʫʶʱʠʤ ʃʇʋ ʷʚʣʷʝʪʩʷ ʂʘʨʘ-ʉʫʫʡʩʢʘʷ ʪʳʣʦʚʘʷ ʛʦʩʧʠʪʘʣʴʥʘʷ ʙʘʟʘ (ʊɻɹ). 

 

ʊʘʙʣʠʮʘ 2  

ʆʊʅʆʉʀʊɽʃʔʅɸʗ ɺɽʃʀʏʀʅɸ ʉʊʈʋʂʊʋʈʓ ʈʆɼʆɺ ɺ ʈɸʁʆʅʅʓʍ ʄɽɼʀʎʀʅʉʂʀʍ 

ʋʏʈɽɾɼɽʅʀʗʍ ʆʐʉʂʆʁ ʆɹʃɸʉʊʀ ʩ 2016 ʧʦ 2021 ʛʦʜʳ 
 

ʅʘʟʚʘʥʠʝ ʃʇʋ 2016 2017 2018 2019 2020 2021 

ɸʣʘʡʩʢʠʡ ʨʘʡʦʥ  3,9 3,5 3,3 3,4 3,6 3,1 

ɸʨʘʚʘʥ ʊɹ 7,8 8,1 7,8 8,9 9,4 9,2 

ʂʘʨʘ-ʂʫʣʞʠʥʩʢʠʡ ʨʘʡʦʥ  4,0 3,6 3,2 3,6 4,1 3,3 

ʂʘʨʘ-ʉʫʫʡʩʢʠʡ ʨʘʡʦʥ 25,5 23,9 22,9 24,5 21,7 22,7 

ʅʦʦʢʘʪʩʢʠʡ ʨʘʡʦʥ 18,9 16,5 16,0 16,9 18,7 17,6 

ʋʟʛʝʥʩʢʠʡ ʨʘʡʦʥ 15,4 15,2 16,4 17,1 16,2 17,2 

ʏʦʥ-ɸʣʘʡ ʎʆɺʇ 1,9 1,7 1,9 2,0 1,6 1,9 

ʆʙʣ ʃʇʋ 22,6 27,5 28,4 23,7 24,7 25,1 

 

ʈʘʩʯʝʪʳ, ʩʜʝʣʘʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʩʪʨʫʢʪʫʨʳ 

ʨʦʜʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʦʜʠʣʴʥʳʤ ʩʪʘʮʠʦʥʘʨʘʤ ʚʘʨʴʠʨʫʝʪʩʷ: ʩ 2016 ʠ 2021 ʫʤʝʥʴʰʘʝʪʩʷ ʚ 

ɸʣʘʡʩʢʦʤ ʨʘʡʦʥʝ ʩ ʨʘʟʥʠʮʝʡ ʥʘ 0,8; ʚ ʂʘʨʘ-ʂʫʣʞʠʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘ 0,7; ʚ ʅʦʦʢʘʪʩʢʦʤ ʨʘʡʦʥʝ 
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ʥʘ 1,3; ʚ ʂʘʨʘ-ʉʫʫʡʩʢʦʤ ʨʘʡʦʥʝ 2,8; ʘ ʫʚʝʣʠʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ɸʨʘʚʘʥ ʊɹ ʥʘ 1,4; ʚ 

ʋʟʛʝʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘ 1,8 ʠ ʚ ʆʙʣʘʩʪʥʦʤ ʨʦʜʠʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʥʘ 2,5 ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ. ʂʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ ʚ ʨʘʡʦʥʥʳʭ ʣʝʯʝʙʥʳʭ ʨʦʜʠʣʴʥʳʭ ʩʪʘʮʠʦʥʘʨʘʭ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

2016 ʧʦ 2021 ʛʛ.  

 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʛʠʩʪʦʛʨʘʤʤʝ ʚ 2016 ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ 

ʙʳʣʦ ʚ ʂʘʨʘ-ʉʫʫʡʩʢʦʤ ʨʘʡʦʥʝ, ʘ ʩ 2017 ʧʦ ʥʳʥʝʰʥʠʡ ʜʝʥʴ, ʚʢʣʶʯʘʷ 2021 ʛʦʜ, ʣʠʜʠʨʫʝʪ 

ʦʙʣʘʩʪʥʦʡ ʨʦʜʠʣʴʥʳʡ ʩʪʘʮʠʦʥʘʨ ʛʦʨʦʜʘ ʆʰ, ʘ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ ʩʪʘʙʠʣʴʥʦ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʏʦʥ-ɸʣʘʡʩʢʦʤ ʮʝʥʪʨʝ ʦʙʱʝʡ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ (ʎʆɺʇ).  

ʀʟ ʧʨʦʜʝʣʘʥʥʳʭ ʦʙʨʘʙʦʪʦʢ ʜʘʥʥʳʭ ʦʪʯʝʪʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ 

ʥʘʧʨʷʤʫʶ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʳʤ ʦʪ ʦʢʘʟʘʥʠʷ ʘʢʫʰʝʨʩʢʦʡ ʧʦʤʦʱʠ ʨʦʞʝʥʠʮʘʤ. ʆʢʘʟʘʥʠʝ 

ʘʢʫʰʝʨʩʢʦʡ ʧʦʤʦʱʠ ʞʝʥʱʠʥʘʤ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʘʭ ʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʪʝʢʘʶʱʠʭ 

ʙʝʨʝʤʝʥʥʦʩʪʝʡ ʠ ʨʦʜʦʚ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ.  

 

ɺʳʚʦʜʳ 

ɼʦ ʙʝʨʝʤʝʥʥʦʩʪʠ ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʞʝʥʱʠʥʳ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʥʝʝ ʠ ʝʝ ʨʝʙʝʥʢʘ. ɼʦʩʪʫʧ ʢ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʠʤʝʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʘʚʱʠʢʘʤ ʫʩʣʫʛ 

ʚʳ̫ʚʣʷʪʴ, ʣʝʯʠʪʴ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʭʨʦʥʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ; ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ; ʠ ʩʧʣʘʥʠʨʫʡʪʝ ʟʜʦʨʦʚʫʶ ʠ ʥʘʤʝʨʝʥʥʫʶ ʙʝʨʝʤʝʥʥʦʩʪʴ. ɺʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʴ ʞʝʥʱʠʥʳ ʚ ʜʦʩʪʫʧʝ ʢ ʫʩʣʫʛʘʤ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ 

ʚʦʟʨʘʩʪʘʝʪ. ʇʝʨʠʥʘʪʘʣʴʥʳʡ ʫʭʦʜ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʘʢ ʜʣʷ 

ʤʘʪʝʨʠ, ʪʘʢ ʠ ʜʣʷ ʨʝʙʝʥʢʘ.  
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IN A LEVEL III MATERNITY HOSPITAL 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʨʦʚʠʟʦʨʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʚ 

ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ  ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʚ ʘʚʛʫʩʪʝ 

2020 ʛʦʜʘ ʚ ʆʙʣʘʩʪʥʦʤ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʮʝʥʪʨʝ ˉ3 (ʛ. ʊʫʨʢʝʩʪʘʥ). ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʧʨʦʚʠʟʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ ʧʝʨʠʦʜ çʧʝʨʚʦʡ ʚʦʣʥʳè ʧʦʣʫʯʠʣʠ ʣʝʯʝʥʠʝ 154 ʧʘʮʠʝʥʪʢʠ ʩ ʣʝʛʢʦʡ 

(24,5%), ʩʨʝʜʥʝʪʷʞʝʣʦʡ (59,3%) ʠ ʪʷʞʝʣʦʡ (16,1%) ʬʦʨʤʘʤʠ ʪʝʯʝʥʠʷ COVID-19, ʧʨʠʥʷʪʦ 

18 ʨʦʜʦʚ, ʠʟ ʥʠʭ 4 ʧʫʪʝʤ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʷ (22,2%). ɼʘʥʥʳʡ ʦʧʳʪ ʧʦʪʨʝʙʦʚʘʣ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʛʣʫʙʣʝʥʠʠ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʨʠʟʠʩ-ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʩʦʟʜʘʥʠʷ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʳ, ʚʢʣʶʯʘʶʱʝʡ ʢʘʢ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʪʘʢ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ (ʠʥʞʝʥʝʨʦʚ). 

 

Abstract. The article presents the organization of the work of a provisional hospital in a third-

level obstetric institution, which functioned in August 2020 in the Regional Perinatal Center no. 3 

(Turkestan). During the work of the provisional department during the ñfirst waveò, 154 patients 

with COVID-19 with mild (24.5%), moderate (59.3%) and severe (16.1%) received treatment, 

18 deliveries were accepted, of 4 of them by caesarean section (22.2%). This experience required 

a deepening of knowledge in the field of crisis management and the creation of a multidisciplinary 

team, including both medical and technical specialists (engineers). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: COVID-19, ʧʨʦʚʠʟʦʨʥʳʡ ʩʪʘʮʠʦʥʘʨ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʣʫʞʙʳ 

ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʷ, ʢʨʠʟʠʩ-ʤʝʥʝʜʞʤʝʥʪ. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 198 

Keywords: COVID-19, provisional hospital, organization of obstetric services, crisis 

management. 

 

ʇʘʥʜʝʤʠʷ COVID-19 ̫ʚʠʣʘʩʴ ʩʝʨʴʝʟʥʳʤ ʠʩʧʳʪʘʥʠʝʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʩʠʩʪʝʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ 

ʚ ʤʠʨʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʷʪʳʝ ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʩʜʝʨʞʠʚʘʥʠʷ ʠʥʬʝʢʮʠʠ. ʄʘʣʘʷ 

ʠʟʫʯʝʥʥʦʩʪʴ ʚʦʧʨʦʩʘ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ, 

ʦʛʨʦʤʥʳʡ ʧʦʪʦʢ ʠ ʪʷʞʝʩʪʴ ʢʦʥʪʠʥʛʝʥʪʘ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚʦ ʚʨʝʤʷ 

çʧʝʨʚʦʡ ʚʦʣʥʳè, ʧʦʪʨʝʙʦʚʘʣʘ ʦʪ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʨʠʥʷʪʠʝ ʩʣʦʞʥʳʭ ʨʝʰʝʥʠʡ 

ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʠ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʘʭ (ʥʝʭʚʘʪʢʘ ʢʘʜʨʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʙʦʠ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʝʜʠʢʘʤʝʥʪʘʤʠ, ʠʟʜʝʣʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ. ʜ.). 

ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʚʩʪʘʣʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʙʝʨʝʤʝʥʥʳʤ ʩ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ. ɹʝʨʝʤʝʥʥʳʝ ʞʝʥʱʠʥʳ ʚ ʩʠʣʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʠʤʤʫʥʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʝ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʦʩʣʦʞʥʝʥʠʡ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʦ ʧʨʠ ʚʦʚʣʝʯʝʥʠʠ 

ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫ ʙʝʨʝʤʝʥʥʳʭ [1, 2]. 

ɹʝʨʝʤʝʥʥʳʝ ʩ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ ʨʘʟʚʠʪʠʷ 

ʥʝʚʳʥʘʰʠʚʘʥʠʷ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ, ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ [3, 4]. ʂʣʠʥʠʯʝʩʢʠ 

ʚʳʨʘʞʝʥʥʳʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʪʝʢʘʶʪ ʩ ʠʥʪʦʢʩʠʢʘʮʠʝʡ, ʣʠʭʦʨʘʜʢʦʡ, ʧʦʨʘʞʝʥʠʝʤ 

ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ, ʣʝʛʢʠʭ, ʩʝʨʜʮʘ, ʧʦʯʝʢ, ɾʂʊ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʦʩʪʨʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʘ, ʪʨʦʤʙʦʵʤʙʦʣʠʝʡ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʡ, ʩʝʧʩʠʩʘ, ʰʦʢ, ʧʦʣʠʦʨʛʘʥʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʤʘʪʝʨʠʥʩʢʦʡ ʠ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

[5ï7].  

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʧʘʥʜʝʤʠʠ COVID-19 ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ 

ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʨʘʞʝʥʠʷ ʧʫʪʝʤ ʩʦʮʠʘʣʴʥʦʛʦ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ [8, 9]. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʘʥʥʦʤʫ ʢʦʥʪʠʥʛʝʥʪʫ ʧʘʮʠʝʥʪʦʚ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʩʠʣʴʥʦʡ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʅʘ ʤʦʤʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ 

2020 ʛ. ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʤʝʣʩʷ ʜʝʬʠʮʠʪ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʣʝʯʝʙʥʦʛʦ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʝʨʝʤʝʥʥʳʤ, ʨʦʞʝʥʠʮʘʤ, 

ʨʦʜʠʣʴʥʠʮʘʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ. ɺʦʧʨʦʩʳ ʧʦ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʜʝʡʩʪʚʠʡ ʩʣʫʞʙʳ 

ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢ ʧʨʠʝʤʫ ʠ ʦʢʘʟʘʥʠʶ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʝʨʝʤʝʥʥʳʤ ʢʘʢ ʥʘ ʘʤʙʫʣʘʪʦʨʥʦʤ, ʪʘʢ ʠ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʵʪʘʧʘʭ 

ʪʨʝʙʦʚʘʣʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʦʧʳʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ COVID-19 çʧʝʨʚʦʡ ʚʦʣʥʳè ʚ 

ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʷ III ʫʨʦʚʥʷ. 

ʇʨʠʢʘʟʦʤ ʨʫʢʦʚʦʜʠʪʝʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ˉ236 ʥ/ʢ çʆ ʚʥʝʩʝʥʠʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ʧʨʠʢʘʟ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ 

ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 13.03.2020 ʛ.è ʥʘ ʙʘʟʝ çʆʙʣʘʩʪʥʦʡ ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʮʝʥʪʨ ˉ3è ʢʘʢ 

ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʙʳʣʦ ʨʘʟʚʝʨʥʫʪʦ 40 ʢʦʝʢ 

ʧʨʦʚʠʟʦʨʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʨʦʞʝʥʠʮ, ʨʦʜʠʣʴʥʠʮ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. 

ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʧʦʪʦʢʘ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʘ ʋʧʨʘʚʣʝʥʠʷ 
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ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʢʘʟʘʥʠʷ ʘʢʫʰʝʨʩʢʦ-

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ COVID-19è. 

ʅʘ ʙʦʣʴʥʠʯʥʦʤ ʩʦʚʝʪʝ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʙʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʧʦ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʘʥʠʪʘʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ  ʜʘʥʥʳʭ ʢʦʝʢ ʧʦʜʭʦʜʠʪ 

ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʝʝ ʜʚʫʭʵʪʘʞʥʦʝ ʟʜʘʥʠʝ (ʩ ʨʘʟʜʝʣʴʥʦʡ ʦʪ ʦʩʥʦʚʥʦʛʦ ʟʜʘʥʠʷ ʚʝʥʪʠʣʷʮʠʝʡ), 

ʩʦʝʜʠʥʝʥʥʦʝ ʩ ʦʩʥʦʚʥʳʤ ʟʜʘʥʠʝʤ ʛʘʣʝʨʝʡ ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ, ʜʚʝʨʠ ʩ  ʦʙʝʠʭ ʩʪʦʨʦʥ ʙʳʣʠ 

ʟʘʧʝʨʪʳ, ʪʝʤ ʩʘʤʳʤ ʜʦʩʪʠʛʥʫʪʘ ʠʟʦʣʷʮʠʷ ʟʜʘʥʠʷ. ɼʣʷ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʜʘʥʥʳʭ 40 ʢʦʝʢ ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ 31 ʧʦʤʝʱʝʥʠʝ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 898 ʤ2, ʠʤʝʣʩʷ ʦʪʜʝʣʴʥʳʡ ʚʭʦʜ ʠ ʚʳʭʦʜ ʠʟ ʟʜʘʥʠʷ. 

ɼʦ ʧʘʥʜʝʤʠʠ ʜʘʥʥʦʝ ʟʜʘʥʠʝ ʷʚʣʷʣʦʩʴ ʙʘʟʦʡ ʜʣʷ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʧʨʠ 

ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʮʝʥʪʨʝ ʠ ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʘʤʙʫʣʘʪʦʨʥʳʡ ʧʦʪʦʢ ʧʘʮʠʝʥʪʦʚ.  

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʢʦʥʪʘʢʪʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʛʦ ʟʘʨʘʞʝʥʠʷ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʚ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʙʣʦʢʝ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʦʥʣʘʡʥ ʬʦʨʤʘʪ ʨʘʙʦʪʳ, 

ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʯʝʨʝʟ ʚʠʜʝʦʩʚʷʟʴ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʩʩʝʥʜʞʝʨʳ 

WhatsApp ʠ Skype. ʉʣʦʞʥʦʩʪʴ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʚʠʜʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʘʢʮʝʥʪ 

ʜʝʣʘʝʪʩʷ ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʟʘ ʩʚʦʝ ʟʜʦʨʦʚʴʝ, ʚʳʩʦʢʦʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʧʘʮʠʝʥʪʘʤʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ ʢʦʥʩʫʣʴʪʘʥʪʘ. 

ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 425 ʚʠʜʝʦʢʦʥʩʫʣʴʪʘʮʠʠ 283 ʧʘʮʠʝʥʪʘʤ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʢʦʥʩʫʣʴʪʘʮʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 78% 

ʧʘʮʠʝʥʪʦʚ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʳ, 10% ð ʯʘʩʪʠʯʥʦ ʫʜʦʚʣʝʪʚʦʨʝʥʳ, ʘ 12% ð ʥʝ ʙʳʣʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʢʦʥʩʫʣʴʪʘʮʠʝʡ ʠ ʧʨʝʜʧʦʯʠʪʘʣʠ ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ ʷʚʦʯʥʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ.  

ʉ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ, ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʦʤʦʱʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʠʟ ʢʦʥʪʠʥʛʝʥʪʘ ʩ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʦʩʣʦʞʥʝʥʠʡ (ʠʟ ʜʘʣʴʥʠʭ ʨʘʡʦʥʦʚ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʯʝʪʘʥʠʷʤʠ ʘʢʫʰʝʨʩʢʦʡ ʠ 

ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʪ. ʜ.) ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʷʚʦʯʥʘʷ ʢʦʥʩʫʣʴʪʘʮʠʷ 

ʤʫʣɹʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʦʡ ʚʨʘʯʝʡ, ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʟʥʘʢʦʤʣʝʥʠʝʤ ʜʘʥʥʳʤʠ 

ʧʘʮʠʝʥʪʘ, ʚʳʩʣʘʥʥʳʤʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ. ʀʥʪʝʨʚʘʣʳ ʧʨʠʝʤʘ ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ 

ʩʦʩʪʘʚʣʷʣʠ 30 ʤʠʥʫʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʠʪʘʨʥʦʡ ʠ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʤʝʱʝʥʠʡ.  

ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʨʘʙʦʪʝ ʩ ʧʘʮʠʝʥʪʘʤʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʛʣʘʚʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ ʄɿ ʈʂ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘ çʢʨʘʩʥʫʶè ʠ çʟʝʣʝʥʫʶè ʟʦʥʳ. ɺ ʢʨʘʩʥʦʡ ʟʦʥʝ ʥʘʭʦʜʠʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʘʮʠʝʥʪʳ, ʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚʩʝ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʚ ʟʝʣʝʥʦʡ ʟʦʥʝ ð ʢʦʤʥʘʪʳ ʜʣʷ ʦʪʜʳʭʘ 

ʧʝʨʩʦʥʘʣʘ,  ʢʦʤʥʘʪʳ ʩ ʨʘʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɿʘʙʦʨ ʤʘʪʝʨʠʣʘ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ SARS-CoV2 ʤʝʪʦʜʦʤ ʇʎʈ ʦʩʫʱʝʩʪʚʣʷʣʩʷ 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʘʮʠʝʥʪʦʚ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 406 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʭ ʥʠʭ ʚʠʨʫʩ 

ʚʳʷʚʣʝʥ ʚ 20 ʩʣʫʯʘʷʭ (4,9%), ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 386 (95,1%). ɺʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʩʣʫʯʘʠ ʚʳʷʚʣʝʥʳ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ. 

ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ, ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʣʫʞʙʳ ʠ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʠʟʦʣʷʮʠʠ.  

ʇʘʣʘʪʳ ʙʳʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʠ ʜʦʦʩʥʘʱʝʥʳ ʢʦʥʩʦʣʷʤʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1 ʢʦʡʢʘ: 

1 ʢʠʩʣʦʨʦʜʥʘʷ ʪʦʯʢʘ, ʧʦʜʘʯʘ ʢʠʩʣʦʨʦʜʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʘʚʪʦʥʦʤʥʦʡ 

ʢʠʩʣʦʨʦʜʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʩʪʘʥʮʠʝʡ ARLANOXY. ʈʘʟʚʝʨʥʫʪʘ 1 ʦʧʝʨʘʮʠʦʥʥʘʷ ʠ 1 ʨʦʜʠʣʴʥʳʡ 

ʟʘʣ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʦʜʦʚ. ʆʨʛʘʥʠʟʦʚʘʥʦ ʦʩʥʘʱʝʥʠʝ ʦʜʥʦʨʘʟʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʜʨʫʛʠʤ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʘʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɹʝʩʧʝʨʝʙʦʡʥʘʷ 

ʨʘʙʦʪʘ ʚ çʢʨʘʩʥʦʡ ʟʦʥʝè ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʨʘʙʦʪʦʡ ʢʦʤʘʥʜʳ ʚ çʟʝʣʝʥʦʡ ʟʦʥʝè, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʧʨʦʚʠʟʦʨʘ, ʬʘʨʤʘʮʝʚʪʘ, ʠʥʞʝʥʝʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʚʨʘʯʝʡ ʘʢʫʰʝʨ-

ʛʠʥʝʢʦʣʦʛʦʚ, ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ-ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ, 
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ʵʧʠʜʝʤʠʦʣʦʛʘ, ʧʦʤʦʱʥʠʢʘ ʵʧʠʜʝʤʠʦʣʦʛʘ, ʛʣʘʚʥʦʡ ʘʢʫʰʝʨʢʦʡ, ʟʘʤʝʩʪʠʪʝʣʝʡ ʛʣʘʚʥʦʛʦ ʚʨʘʯʘ, 

ʛʣʘʚʥʳʤ ʚʨʘʯʦʤ. ɽʞʝʜʥʝʚʥʦ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʣʘʥʠʨʦʚʘʣʘʩʴ ʠ ʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʘʜʨʘʭ, ʧʠʪʘʥʠʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʘʮʠʝʥʪʦʚ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, 

ʠʟʜʝʣʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ.  

ʋʢʦʤʧʣʝʢʪʦʚʘʥ ʚʨʝʤʝʥʥʳʡ ʰʪʘʪ ʧʨʦʚʠʟʦʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ: ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʝʥʠʝʤ ð 

1, ʚʨʘʯ ʘʢʫʰʝʨ ʛʠʥʝʢʦʣʦʛ ð 1, ʚʨʘʯʘ ʨʝʘʥʠʤʘʪʦʣʦʛ ð 1 ʩʪʘʚʢʘ. ʄʝʜʩʝʩʪʨʠʥʩʢʠʡ ʰʪʘʪ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʧʦ ʧʨʠʥʮʠʧʫ ʥʘ ʢʘʞʜʳʝ 20 ʢʦʝʢ 2 ʤʝʜʩʝʩʪʨʠʥʩʢʠʭ ʧʦʩʪʘ ʠ 1 ʤʣʘʜʰʠʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ. ɺʩʝʛʦ ʥʘ 40 ʢʦʝʢ ʙʳʣʦ ʧʨʠʚʣʝʯʝʥʦ 31 ʩʦʪʨʫʜʥʠʢ, ʠʟ ʥʠʭ 6 ʚʨʘʯʝʡ, 

17 ʩʨʝʜʥʠʡ ʠ 8 ʤʣʘʜʰʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ. ɺ ʚʠʜʫ ʥʝʭʚʘʪʢʠ ʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠʥʬʝʢʮʠʦʥʠʩʪʦʚ ʠ ʧʫʣʴʤʦʥʦʣʦʛʦʚ, ʦʩʤʦʪʨʳ ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʚʠʜʝ 

ʝʞʝʜʥʝʚʥʳʭ ʦʙʭʦʜʦʚ ʚ ʫʪʨʝʥʥʝʝ ʠ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʙʝʟ ʢʨʫʛʣʦʩʫʪʦʯʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʩʪʘʮʠʦʥʘʨʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢʞʝ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʪʝʣʝʤʝʜʠʮʠʥʝ ʠ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʚʠʟʦʨʥʳʭ ʢʦʝʢ ʙʳʣʦ ʧʨʦʣʝʯʝʥʦ 

154 ʧʘʮʠʝʥʪʢʠ, ʟʘʧʦʣʥʷʝʤʦʩʪʴ 40 ʢʦʝʢ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 95,5%, ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʡʢʦ/ʜʥʝʡ 9,1.  

ɸʥʘʣʠʟ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʠʟʦʨʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʧʦʢʘʟʘʣ, ʯʪʦ 88,3% 

(136) ʩʦʩʪʘʚʣʷʣʠ ʙʝʨʝʤʝʥʥʳʝ, ʠʟ ʥʠʭ 27,2% (37) ʙʳʣʠ ʚ ʩʨʦʢʝ ʜʦ 21 ʥʝʜʝʣʴ 6 ʜʥʝʡ ʠ 72,8% 

(99) ð ʩʚʳʰʝ 22 ʥʝʜʝʣʴ; 11,6% (18) ʧʘʮʠʝʥʪʦʢ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ 

ʜʠʘʛʥʦʟʘ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (U07.1) ʥʘʙʣʶʜʘʣʦʩʴ ʫ 12.9% (20 ʩʣʫʯʘʝʚ), ʚ 87,1% (134) 

ʚʠʨʫʩ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ (U07.2). ʇʦ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʣʝʛʢʦʡ ʬʦʨʤʝ 

ʚʳʷʚʣʝʥʦ ʚ 24,5% ʩʣʫʯʘʝʚ, ʩʨʝʜʥʝʪʷʞʝʣʦʡ ð ʚ 59,3% ʠ ʪʷʞʝʣʦʡ ð ʚ 16,1% ʩʣʫʯʘʝʚ 

(ʈʠʩʫʥʦʢ). 

 

 
ʈʠʩʫʥʦʢ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ (%)  

 

ʀʟ ʯʠʩʣʘ 40 ʢʦʝʢ ʜʣʷ ʨʝʘʥʠʤʘʮʠʦʥʥʦʡ ʩʣʫʞʙʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 2 ʢʦʡʢʠ, ʠʟ ʨʘʩʯʝʪʘ 

1 ʨʝʘʥʠʤʘʮʠʦʥʥʘʷ ʢʦʡʢʘ ʥʘ 20 ʧʨʦʚʠʟʦʨʥʳʭ ʢʦʝʢ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ ʜʘʥʥʳʡ ʨʘʩʯʝʪ ʥʝ ʧʦʢʨʳʚʘʝʪ 

ʨʝʘʣʴʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ, ʧʨʠ ʟʘʧʦʣʥʷʝʤʦʩʪʠ ʩʪʘʮʠʦʥʘʨʘ ʥʘ 90ï100% ʨʝʘʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 5 ʜʦ 10 ʢʦʝʢ ʚ ʜʝʥʴ. ʂʘʞʜʘʷ 7 ʧʘʮʠʝʥʪʢʘ ʥʫʞʜʘʣʘʩʴ ʚ ʥʘʙʣʶʜʝʥʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʘʥʠʤʘʮʠʠ. ʈʝʩʧʠʨʘʪʦʨʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʫʪʝʤ ʧʦʜʘʯʠ ʢʠʩʣʦʨʦʜʘ ʠʥʩʫʬʣʷʮʠʝʡ ʯʝʨʝʟ ʘʧʧʘʨʘʪ 

ɹʦʙʨʦʚʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚʩʝʤ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʤ, ʥʝʠʥʚʘʟʠʚʥʘʷ ʀɺʃ CPAP ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

9 ʩʣʫʯʘʷʭ (5,8%), ʠʥʚʘʟʠʚʥʘʷ ʀɺʃ ð ʚ 5 (3,2%) ʩʣʫʯʘʷʭ.   

ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʢʘʟʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʤʦʱʠ ʙʝʨʝʤʝʥʥʳʤ ʨʦʜʠʣʴʥʠʮʘʤ, ʨʦʞʝʥʠʮʘʤ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʘʮʠʝʥʪʦʚ, ʙʝʨʝʤʝʥʥʳʝ ʚʩʪʫʧʘʶʪ ʚ 

ʨʦʜʳ, ʧʨʦʠʩʭʦʜʷʪ ʨʦʜʳ ʠ ʟʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʫʞʝ ʩ ʦʩʣʦʞʥʝʥʥʳʤʠ 

ʨʦʜʘʤʠ (ʦʧʝʨʘʪʠʚʥʳʝ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ). ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

24,5

59,3

16,1

ʃʝʛʢʦʡ ʩʪʝʧʝʥʠ

ʉʨʝʜʥʝʡ ʩʪʝʧʝʥʠ

ʊʷʞʝʣʦʡ ʩʪʝʧʝʥʠ
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ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʥʘʣʠʯʠʝ ʘʢʫʰʝʨʦʢ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʥʘʚʳʢʘʤʠ 

ʧʨʠʥʷʪʠʷ ʨʦʜʦʚ, ʚʨʘʯʘ ʥʝʦʥʘʪʦʣʦʛʘ, ʥʝʦʥʘʪʘʣʴʥʳʭ ʤʝʜʩʝʩʪʝʨ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʤʝʜʩʝʩʪʝʨ, 

ʘʥʝʩʪʝʟʠʦʣʦʛʘ ʠ ʘʥʝʩʪʝʟʠʩʪʦʚ. ʇʨʠʥʷʪʦ 18 ʨʦʜʦʚ ʚ ʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʝ, ʠʟ ʥʠʭ 14 (77,8%) 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʠ 4 (22,2%) ð ʧʫʪʝʤ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʷ.  

ʊʘʢʞʝ ʧʦʩʣʝ ʨʦʜʦʚ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʮʠʢʣʠʯʥʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ ʧʘʣʘʪ ʩ ʫʯʝʪʦʤ 

ʤʝʪʦʜʘ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʞʝʥʱʠʥ, ʨʦʜʦʨʘʟʨʝʰʝʥʥʳʭ ʧʫʪʝʤ 

ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [10] ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ 

ʤʥʝʥʠʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʧʫʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ 

ʧʦʩʪʥʘʪʘʣʴʥʳʡ, ʚʩʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥʳ ʧʦʜ ʢʨʫʛʣʦʩʫʪʦʯʥʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʥʝʦʥʘʪʘʣʴʥʳʭ ʤʝʜʩʝʩʪʝʨ. ɺʩʝʛʦ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʙʳʣʦ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ 18, ʚʩʝʤ 

ʥʦʚʦʨʦʞʜʝʥʥʳʤ 2-ʭ ʢʨʘʪʥʦ ʙʳʣ ʧʨʦʚʝʜʝʥʘ ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʘ SARS-CoV, ʥʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ 

ʥʝ ʙʳʣʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʟʘʨʘʞʝʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ.  

ɺʳʧʠʩʘʥʳ ʩ ʫʣʫʯʰʝʥʠʝʤ 98,8% (152) ʧʘʮʠʝʥʪʢʠ ʠ 1,2% (2) ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ 

ʦʙʣʘʩʪʥʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʙʦʣʴʥʠʮʫ ʚ ʧʨʦʬʠʣʴʥʳʝ ʦʪʜʝʣʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʣʝʯʝʥʠʷ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʚʠʜʫ ʭʨʦʥʠʯʝʩʢʠʭ ʜʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʤʝʚʰʠʭʩʷ ʜʦ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ (1,2%), ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʧʘʮʠʝʥʪʦʚ ʚʳʧʠʩʘʥ ʥʘ ʘʤʙʫʣʘʪʦʨʥʳʡ ʵʪʘʧ ʧʦʜ 

ʥʘʙʣʶʜʝʥʠʷ ʫʯʘʩʪʢʦʚʳʭ ʚʨʘʯʝʡ (98,8%).  

ʂʨʠʪʝʨʠʷʤʠ ʚʳʧʠʩʢʠ ʠʟ ʩʪʘʮʠʦʥʘʨʘ ʧʘʮʠʝʥʪʦʚ ʷʚʣʷʣʠʩʴ ʥʦʨʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʚ 

ʪʝʯʝʥʠʝ 3-ʭ ʜʥʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ ʧʦʨʘʞʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʥʘʨʫʰʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʘʢʫʰʝʨʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ (ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ), ʜʚʫʭʢʨʘʪʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʥʘʣʠʯʠʝ SARS-CoV. ʇʝʨʝʜʘʚʘʣʩʷ ʣʠʯʥʳʡ/ʧʠʩʴʤʝʥʥʳʡ ʘʢʪʠʚ ʦ ʧʘʮʠʝʥʪʢʝ ʫʯʘʩʪʢʦʚʦʤʫ 

ʚʨʘʯʫ ʘʢʫʰʝʨ-ʛʠʥʝʢʦʣʦʛʫ, ʚʨʘʯʫ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ.  

 

ɺʳʚʦʜʳ 

ʆʨʛʘʥʠʟʘʮʠʷ ʦʢʘʟʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʦʤʫ ʢʦʥʪʠʥʛʝʥʪʫ ʧʘʮʠʝʥʪʦʚ - ʙʝʨʝʤʝʥʥʳʤ, 

ʨʦʞʝʥʠʮʘʤ, ʨʦʜʠʣʴʥʠʮʘʤ ʠ ʠʭ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʚʳʟʦʚʦʤ ʠ ʠʩʧʳʪʘʥʠʝʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʳ ʛʣʫʙʦʢʠʝ ʧʦʟʥʘʥʠʷ ʤʝʜʠʮʠʥʳ, 

ʦʧʳʪ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʠ ʙʦʛʘʪʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʙʘʛʘʞ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʡ 

ʩʣʫʞʙʳ. ɼʘʥʥʳʡ ʦʧʳʪ ʧʦʪʨʝʙʦʚʘʣ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʟʘʤʝʩʪʠʪʝʣʝʡ ʛʣʘʚʥʦʛʦ 

ʚʨʘʯʘ, ʛʣʘʚʥʦʛʦ ʚʨʘʯʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʛʣʫʙʣʝʥʠʠ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʨʠʟʠʩ ʤʝʥʝʜʞʤʝʥʪʘ. ʂ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʤʦʱʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʘ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʢʦʤʘʥʜʘ: ʘʢʫʰʝʨ-

ʛʠʥʝʢʦʣʦʛʦʚ, ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ-ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ, ʥʝʦʥʘʪʦʣʦʛʦʚ, ʠʥʬʝʢʮʠʦʥʠʩʪʦʚ, 

ʵʧʠʜʝʤʠʦʣʦʛʦʚ, ʩʪʘʨʰʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʝʨ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʥʞʝʥʝʨʦʚ ʧʦʜʘʯʠ 

ʢʠʩʣʦʨʦʜʘ.   
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ɸʥʥʦʪʘʮʠʷ. ɻʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʦʧʫʭʦʣʝʡ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʘʩʪʦ ʠʤʝʶʪ ʙʦʣʝʝ ʦʙʰʠʨʥʫʶ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʚʦʢʨʫʛ 

ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʟʘʚʠʩʷʪ ʦʪ ʛʠʩʪʦʛʝʥʝʟʘ ʠ 

ʧʘʪʦʛʝʥʝʟʘ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. ʄʳ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʤ ʦʙʰʠʨʥʫʶ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʨʘʟʤʝʨʘʭ ʦʧʫʭʦʣʠ ʠ ʥʘʦʙʦʨʦʪ, ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʟʦʥʫ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʕʪʦ 

ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʤʝʨ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ. ʆʙʰʠʨʥʦʩʪʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ ʯʪʦ, ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʠʤʝʶʪ ʙʳʩʪʨʳʡ ʨʝʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʠ ʠʥʚʘʟʠʚʥʳʡ 

ʨʦʩʪ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʜʚʫʤʷ ʪʠʧʘʤʠ ʦʪʝʢʘ (ʚʘʟʦʛʝʥʥʳʡ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ), ʥʘʣʠʯʠʝʤ 

ʚʳʨʘʞʝʥʥʳʭ ʩʦʩʫʜʠʩʪʳʭ ʢʦʥʚʦʣʶʪ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʥʘ ʟʜʦʨʦʚʳʝ ʢʣʝʪʢʠ ʤʦʟʛʘ 

ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʧʘʜʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʠʯʠʥʦʡ 

ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʠ ʛʠʧʝʨʪʝʥʟʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʘ ʦʧʫʭʦʣʴ, ʘ ʝʝ ʟʦʥʘ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʘʤ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʩʫʜʠʩʪʳʝ, ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ, ʜʦ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʦʥʦʡ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, 

ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʠ ʨʝʰʝʥʠʠ 

ʚʦʧʨʦʩʘ ʦʙ ʦʙʲʝʤʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʷʚʣʷʝʪʩʷ 

ʙʫʬʝʨʥʦʡ ʟʦʥʦʡ ʤʝʞʜʫ ʦʧʫʭʦʣʴʶ ʠ ʟʜʦʨʦʚʦʡ ʤʦʟʛʦʚʦʡ ʪʢʘʥʴʶ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʨʘʩʧʘʜʘʶʱʠʝʩʷ 

ʘʧʦʧʪʦʟʥʳʝ ʪʢʘʥʠ ʤʦʟʛʘ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʣʠʦʟʥʳʝ ʫʯʘʩʪʢʠ 

ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʦʚ.  

 

Abstract. Glial brain tumors, unlike other brain tumors, often have a more extensive zone of 

perifocal edema around the tumor node. The features of the peripheral edema zone depend on 

the histogenesis and pathogenesis of tumor tissue. We often observe a vast zone of perifocal edema 

at relatively small tumor sizes and vice versa, a minor zone of perifocal edema at relatively large 

brain tumor sizes. This proves that the size of the peripheral edema zone is independent of the size 

of the brain tumor. The expansiveness of the peripheral edema zone in glial tumors of the brain is 

explained by the fact that glial tumors have rapid reorganized and invasive growth, accompanied by 

two types of edema (vasogenic and cytotoxic), the presence of pronounced vascular convolutes and 

toxic effects on healthy brain cells by the decay products of tumor cells. In many cases, the cause of 

dislocation and hypertension syndrome is often not the tumor itself, but its peripheral edema zone, 
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leading to irreversible processes. Multiple morphological, vascular, water-electrolyte changes in 

the peripheral edema zone, before and postoperative complications associated with the peripheral 

edema zone, are of interest to experts. The perifocal edema zone is important in deciding the extent 

of surgery. The peripheral edema zone is the buffer zone between the tumor and healthy brain 

tissue. At the same time, decaying apoptotic brain tissues are the object of intoxication and 

subsequent gliosis sites are the cause of epileptic attacks. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ, ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ, 

ʘʧʦʧʪʦʟ. 

 

Keywords: oligodendroglioma, peripheral edema zone, glial tumors, apoptosis. 

 

ɺʚʝʜʝʥʠʝ 

ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ [1, ʩ. 188; 2, ʩ. 57]. ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʠʛʨʘʝʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʢʣʠʥʠʢʝ 

ʦʧʫʭʦʣʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʚʣʠʷʝʪ ʥʘ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ ʠʣʠ ʧʝʨʠʪʫʤʦʨʦʟʥʦʡ ʟʦʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ 

ʵʪʘ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʟʘʱʠʪʦʡ ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ ʤʦʟʛʘ, ʚʳʧʦʣʥʷʶʱʝʡ ʙʘʨʴʝʨʥʫʶ 

ʬʫʥʢʮʠʶ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ çʧʨʦʙʣʝʤʳè ʚ ʜʦ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʘʭ ʟʘʙʦʣʝʚʘʥʠʷ [2, ʩ. 58; 3, ʩ. 17]. ɺ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʦʧʫʭʦʣʝʚʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʝʨʠʪʫʤʦʨʦʟʥʘʷ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʠ 

ʛʠʧʝʨʪʝʥʟʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʦʚ ʠ çʫʧʨʘʚʣʝʥʠʝè ʦʪʝʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʚʝʜʝʪ ʢ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ 

ʠʩʭʦʜʫ ʠ ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ [2, ʩ. 58; 4, ʩ. 18; 5, ʩ. 13]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʷʚʣʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʚ ʚʠʜʝ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʟʘ ʛʨʘʥʠʮʘʤʠ ʦʧʫʭʦʣʝʚʦʛʦ ʦʯʘʛʘ, ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʚʦʣʦʢʦʥ 

ʠ ʥʝʢʨʦʟ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ, ʨʝʘʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦ ʩʪʦʨʦʥʳ ʥʝʡʨʦʛʣʠʠ, ʚʦʩʧʘʣʝʥʠʷ, ʢʠʩʪ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʫʜʦʚ ʚ ʚʠʜʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʚʦʣʶʪ [3, ʩ. 18; 4, ʩ. 18; 6, ʩ. 202]. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʪʝʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʦʟʳ ʣʝʢʘʨʩʪʚ, ʩʥʠʞʘʶʱʠʭ ʚʥʫʪʨʠʯʝʨʝʧʥʦʝ 

ʜʘʚʣʝʥʠʝ ʠ ʫʛʨʦʟʫ ʜʠʩʣʦʢʘʮʠʠ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ, ʚʝʜʫʱʠʭ ʢ ʩʤʝʨʪʠ ʧʘʮʠʝʥʪʘ. ʇʦ ʛʠʩʪʦʛʝʥʝʟʫ ʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʘʟʣʠʯʘʶʪ ʨʘʟʥʳʝ ʪʠʧʳ ʦʪʝʢʦʚ: ʚʘʟʦʛʝʥʥʳʡ, 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ [5, ʩ. 13; 7, ʩ. 3]. ʅʘʧʨʠʤʝʨ, ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ, ʯʘʱʝ ʚʳʨʘʞʝʥʘ ʧʨʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʭ ʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʯʝʤ ʧʨʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʷʭ ʠ ʚʥʫʪʨʠʤʦʟʛʦʚʳʭ ʛʝʤʘʪʦʤʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʘ 

ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʘʨʪʠʥʘ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʦʪʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʜʦʣʷʭ ʤʦʟʛʘ, ʚ ʣʦʙʥʦ-ʪʝʤʝʥʥʳʭ ʜʦʣʷʭ ʚ ʚʠʜʝ ʢʣʠʥʘ, ʚ ʚʠʩʦʯʥʦʡ ʜʦʣʠ ʚ 

ʚʠʜʝ ʪʨʠʣʠʩʪʥʠʢʘ. ʆʩʦʙʝʥʥʦ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 3ï5 ʩʤ ʦʪ ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ, ʥʘʠʙʦʣʝʝ ʨʘʟʨʫʰʝʥʥʘʷ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʥʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʘʷ ʟʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʙʣʠʟʠ ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1ï2 ʩʤ. ɺʦʧʨʦʩ 

ʦʙʲʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʥʝʢʦʪʦʨʳʝ 

ʥʝʡʨʦʭʠʨʫʨʛʠ ʩʯʠʪʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʫʜʘʣʝʥʠʝ ʜʘʥʥʦʡ ʟʦʥʳ [4, ʩ. 18; 6, ʩ. 202; 8, ʩ. 776]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ ʚʦʟʥʠʢʘʝʪ ʤʥʦʛʦ 

ʚʦʧʨʦʩʦʚ ʧʦ ʧʦʚʦʜʫ ʣʝʯʝʥʠʷ ʚ ʜʦ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ, ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ 

ʤʘʥʠʧʫʣʷʮʠʷʭ ʠ ʧʨʦʛʥʦʟʘ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ̫ ʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʪʦʛʝʥʝʟʘ ʧʝʨʠʬʦʢʘʣʴʥʦʡ 

ʟʦʥʳ ʧʨʠ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  
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ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʪʜʝʣʝʥʠʠ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ˉ2 ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʧʝʨʠʦʜ ʩ 2016 ʛ. ʧʦ 2021 ʛ. ʧʨʦʠʟʚʝʜʝʥʦ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 152 ʙʦʣʴʥʳʤ ʩ ʜʠʘʛʥʦʟʦʤ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʪʨʠ ʚʠʜʘ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤ: 

ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ Grade II ʩʪʝʧʝʥʠ ʫ 63 ʙʦʣʴʥʳʭ; ʘʥʘʧʣʘʩʪʠʯʝʩʢʘʷ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ 

Grade III ʩʪʝʧʝʥʠ ʫ 39 ʙʦʣʴʥʳʭ ʠ ʩʤʝʰʘʥʥʘʷ ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʘ Grade III ʩʪʝʧʝʥʠ ʫ 

50 ʙʦʣʴʥʳʭ.  

ɺʩʝʤ ʙʦʣʴʥʳʤ ʢʨʦʤʝ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʨʦʚʝʜʝʥʳ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʘʧʧʘʨʘʪʝ PHILIPS INGENIA 1.5T (3), ʩ ʢʦʥʪʨʘʩʪʥʳʤ 

ʚʝʱʝʩʪʚʦʤ ʆʄʅʀʉʂɸʅ 15 ʤʣ (ʨʝʞʠʤʳ T1 AX, T2 AX, FLAIR COR, T2 SAG, FLAIR AX, 

DWI), ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʪʢʘʥʝʡ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʠ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʩʦʩʫʜʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘʜ ʟʜʦʨʦʚʦʡ ʠ ʧʦʨʘʞʝʥʥʦʡ ʟʦʥʘʤʠ, ʩ 

ʧʦʤʦʱʴʶ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʛʦ ʜʦʧʣʝʨʦʛʨʘʬʠʯʝʩʢʦʛʦ (ʊʂɼɻ) ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʳʤ 

ʜʦʧʧʣʝʨʦʛʨʘʬʦʤ (TCD) Rimed, Digi-Lite ʊʄ (ʜʘʪʯʠʢ 2 ʄɻʮ) ʠ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʘʷ 

ʜʦʧʣʝʨʦʛʨʘʬʠʷ  (ʀʆɼɻ) ʘʧʧʘʨʘʪʦʤ SonoScape S6pro (ʣʠʥʝʡʥʳʡ ʜʘʪʯʠʢ 7.5 ʄɻʮ, ʨʘʙʦʯʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʘʪʯʠʢʦʚ ʦʪ 0,7 ʜʦ 5,0 ʩʤ). ɻʠʩʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʙʠʥʦʢʫʣʷʨʥʳʤʠ ʤʠʢʨʦʩʢʦʧʘʤʠ çʄʀʂʄɽɼ-1è ʠ çʄɹʀ-1è ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨʳ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʂʠʨʛʠʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. 

ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ. ɹʠʦʧʩʠʷ ʪʢʘʥʠ ʚ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʦʧʫʭʦʣʠ, ʛʜʝ ʚʳʨʘʞʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʣʝʛʢʦ ʦʪʤʳʚʘʶʱʠʝʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʨʫʠ ʞʠʜʢʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ, 

ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʧʫʭʦʣʠ 1,0 ʩʤ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 10% ʥʝʡʪʨʘʣʴʥʦʤ ʠ ʢʠʩʣʦʤ ʬʦʨʤʘʣʠʥʝ, 

ʬʠʢʩʘʪʦʨʝ ɹʫʵʥʘ. ʉʨʝʟʳ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠʩʴ ʪʦʣʱʠʥʦʡ 7ï8 ʤʢʤ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʦʢʨʘʰʠʚʘʣʠʩʴ ʦʙʱʝʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʢʣʝʪʢʠ ʧʦ ʆʨʪʝʛʫ ʠ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʡ, 

ʥʝʡʨʦʬʠʙʨʠʣʣʳ ʧʦ ɹʠʣʴʰʦʚʩʢʦʤʫ, ʩʪʨʫʢʪʫʨʳ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʧʦ ʅʠʩʩʝʣʶ, ʤʠʝʣʠʥ ʠ ʣʠʧʠʜʳ 

ʧʦ ʃʠʟʦʥʫ, ʈʅʂ ʢʣʝʪʢʠ ʧʦ ɹʨʘʰʝ. ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʪʢʘʥʷʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʤʝʪʦʜʦʤ 

ʚʳʩʫʰʠʚʘʥʠʷ [5, 6].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʚʦʜʫ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʥʘ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʫ Grade II ʧʨʠʭʦʜʠʣʦʩʴ 41,4Ñ3,9 ʩʣʫʯʘʝʚ, ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʫ  Grade III ð 

32,9Ñ3,8 ʩʣʫʯʘʝʚ, ʨι0,05, ʠ ʥʘ ʘʥʘʧʣʘʩʪʠʯʝʩʢʫʶ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʫ Grade III ð 25,6Ñ3,5 

ʩʣʫʯʘʝʚ, ʨι0,05. ʆʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ Grade II ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʩʪʨʝʯʘʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʚ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ (25,6Ñ3,5), ʯʝʤ ʞʝʥʩʢʦʛʦ ʧʦʣʘ (15,8Ñ2,9), ʨ<0,001. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʨʠ ʘʥʘʧʣʘʩʪʠʯʝʩʢʦʡ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʝ Grade III (16,4Ñ3,0 ʠ 9,2Ñ2,3), ʨ<0,05. 

ʆʙʨʘʪʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚʳʷʚʣʝʥʘ ʧʨʠ ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʝ Grade III, ʢʦʪʦʨʘʷ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ (18,4Ñ3,1), ʥʝʞʝʣʠ ʫ ʤʫʞʩʢʦʛʦ (14,5Ñ2,8), ʨ<0,001. 

ɺ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʣʠʩʴ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʳ ʛʣʫʙʠʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ (25,6%), ʧʨʠʯʝʤ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʘ Grade III (9,9%) ʠ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ  Grade I (9,8%). ɺʳʩʦʢ 

ʙʳʣ ʫʜʝʣʴʥʳʡ ʚʝʩ  ʚʠʩʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ (23,7%), ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʝ  Grade II 

(11,2%). ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʨʠʭʦʜʠʣʘʩʴ ʠ ʥʘ ʪʝʤʝʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ (20,4%), ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤ Grade II (7,9%) ʠ ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤ Grade III (7,3%). ʃʦʢʘʣʠʟʘʮʠʷ 

ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤ ʚ ʣʦʙʥʦʡ ʜʦʣʠ ʩʦʩʪʘʚʠʣʘ 19,1%, ʙʦʣʴʰʝ ʧʨʠ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʝ Grade II 

(7,3%) ʠ ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʝ Grade III (6,6%). ʄʝʥʴʰʝ ʚʩʝʛʦ ʦʧʫʭʦʣʴ ʙʳʣʘ ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ 

ʟʘʪʳʣʦʯʥʦʡ ʜʦʣʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (11,1%), ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʝ Grade II (5,2%). 
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ʊʘʙʣʠʮʘ 1  

ɺʀɼʓ ʆʃʀɻʆɼɽʅɼʈʆɻʃʀʆʄ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ ʇʆ ʇʆʃʋ ʀ ɺʆɿʈɸʉʊʋ 
 

ɺʠʜ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʳ ɺʩʝʛʦ ʦʧʝʨʘʮʠʡ 

(n=152) 

ʇʦʣ 

ɺ
ʦ
ʟ
ʨ
ʘ

ʩ
ʪ
 

(
ʣ
ʝ
ʪ
)

 

ʤʫʞʯʠʥʳ (n=86) ʞʝʥɦʠʥʳ (n=66) 

n PÑm n PÑm n PÑm 

ʆʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ Grade II 63 41,4Ñ3,9 39 25,6Ñ3,5 24 15,8Ñ2,9** 21-75 

 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʘʷ 

ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ Grade III 

39 25,6Ñ3,5 25 16,4Ñ3,0 14 9,2Ñ2,3* 21-75  

ʆʣʠʛʦʘʩʪʨʦʮʠʪʦʤʘ  Grade III 50 32,9Ñ3,8 22 14,5Ñ2,8 28 18,4Ñ3,1** 21-75 

ʇʨʠʤʝʯʘʥʠʝ: n ð ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, PÑm ð ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, 

* ð ʨ<0,05, ** ð ʨ<0,001 

 

ʊʘʙʣʠʮʘ 2 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ 
 

ɺʠʜ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʳ ʃʦʢʘʣʠʟʘʮʠʷ 

ʃʦʙʥʘʷ 

ʜʦʣʷ 

ɺʠʩʦʯʥʘʷ 

ʜʦʣʷ 

ʊʝʤʝʥʥʘʷ 

ʜʦʣʷ 

ɿʘʪʳʣʦʯʥ

ʘʷ ʜʦʣʷ 

ɻʣʫʙʠʥʥʘʷ 

ʣʦʢʘʣʠʟʘʮʠʷ 

n % n % n % n % n % 

ʆʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ Grade II 

(n=63) 

11 7,3 17 11,2 12 7,9 8 5,2 15 9,8 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʘʷ 

ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ Grade III  

(n=39) 

8 5,2 10 6,6 8 5,2 4 2,6 9 6,0 

ʆʣʠʛʦʘʩʪʨʦʮʠʪʦʤʘ Grade III 

(n=50) 

10 6,6 9 5,9 11 7,3 5 3,3 15 9,9 

ɺʩʝʛʦ  29 19,1 36 23,7 31 20,4 17 11,1 39 25,6 

ʇʨʠʤʝʯʘʥʠʝ: n ð ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, % ð ʫʜʝʣʴʥʳʡ ʚʝʩ 

 

ʆʧʫʭʦʣʴ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ ʚʦʟʥʠʢʘʝʪ ʠʟ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ ʙʝʣʦʛʦ 

ʚʝʱʝʩʪʚʘ ʤʦʟʛʘ. ʆʧʫʭʦʣʴ ʟʘʯʘʩʪʫʶ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ, ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʦ ʩ ʵʢʩʧʘʥʩʠʚʥʦ-

ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʤ ʨʦʩʪʦʤ, ʨʦʟʦʚʘʪʦ-ʙʣʝʜʥʦʛʦ ʮʚʝʪʘ, ʩ ʥʝ ʯʝʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʠ ʢʦʥʪʫʨʘʤʠ 

(ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʨʠ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘʭ 
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ʆʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʘʩʪʨʦʮʠʪʦʤʘ ʩʦʟʜʘʝʪ ʦʙʰʠʨʥʫʶ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ, Grade III ʧʦ ʜʘʥʥʳʤ ʄʈʊ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʦʟʜʘʝʪ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʚ 1ï2 ʨʘʟʘ, ʧʨʝʚʳʰʘʶʱʫʶ 

ʨʘʟʤʝʨʳ ʦʧʫʭʦʣʠ (ʈʠʩʫʥʦʢ 2).  

 

  
 

ʈʠʩʫʥʦʢ 2. ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʝ Grade III 

 

ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɻʣʠʘʣʴʥʳʝ 

ʦʧʫʭʦʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʣʠʛʦʜʝʥʜʨʦʛʠʦʤʘ, ʠʤʝʶʪ ʦʙʰʠʨʥʫʶ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʵʪʦʡ ʟʦʥʳ ʫʩʠʣʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʩʪʝʧʝʥʠ Grade. ʇʨʠ 

ʤʦʨʬʦʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʳ 

ʚʘʟʦʛʝʥʥʳʡ ʦʪʝʢ ʧʨʝʦʙʣʘʜʘʝʪ  ʧʨʠ ʦʣʠʛʦʜʝʥʨʦʛʣʠʦʤʘʭ Grade I, ʘ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʦʪʝʢ  ʧʨʠ 

ʘʥʘʧʣʘʩʪʠʯʝʩʢʦʡ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʝ Grade III ʠ ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʝ Grade III. ʊʘʢ ʞʝ ʢʘʢ ʠ ʫ 

ʜʨʫʛʠʭ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʟʦʥʳ ʧʦ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 

ɿʆʅʓ ʇʆ ʉʊɽʇɽʅʀ ɺʓʈɸɾɽʅʅʆʉʊʀ ʇɽʈʀʌʆʂɸʃʔʅʆɻʆ ʆʊɽʂɸ 

 

ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ 

ʏʠʩʣʦ ʙʘʣʣʦʚ 

1 2 3 4 5 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ  

ʩʣʘʙʘʷ ʫʤʝʨʝʥʥʘʷ ʚʳʨʘʞʝʥʥʘʷ ʩʠʣʴʥʦ 

ʚʳʨʘʞʝʥʥʘʷ 

ʦʙʰʠʨʥʘʷ 

ʈʘʩʩʪʦʷʥʠʝ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʦʪ ʦʧʫʭʦʣʠ 

1,0ï1,5 ʩʤ 2,0ï2,5 ʩʤ 3,0ï3,5 ʩʤ 4,0ï4,5 ʩʤ ʙʦʣʴʰʝ 5,0 ʩʤ 

 

ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ 1ï2 ʙʘʣʣʦʚ ʯʘʱʝ ʧʨʠ ʦʣʠʛʦʜʝʥʨʦʛʣʠʦʤʘʭ Grade I, 2ï3 ʙʘʣʣʦʚ 

ʧʨʠ ʘʥʘʧʣʘʩʪʠʯʝʩʢʠʭ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʘʭ Grade II-III, 4ï5 ʙʘʣʣʦʚ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ 

ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʘʭ Grade III ʩʪʝʧʝʥʠ. ʅʘ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʦʤʦʛʨʘʬʠʷʭ ʢʘʨʪʠʥʘ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʠʜʝʥʪʠʯʥʘ ʜʨʫʛʠʤ ʛʣʠʘʣʴʥʳʤ ʦʧʫʭʦʣʷʤ 
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ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʪʣʠʯʘʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʣʦʙʥʦʡ  ʠ ʟʘʪʳʣʦʯʥʦʡ ʜʦʣʷʭ ð ʚ ʚʠʜʝ ʚʦʨʦʥʢʠ, 

ʚʠʩʦʯʥʦʡ ʜʦʣʝ ð ʪʨʠʣʠʩʪʥʠʢʘ, ʪʝʤʝʥʥʦʡ ʜʦʣʝ ð ʢʣʠʥʘ, ʛʣʫʙʠʥʥʳʭ ʦʪʜʝʣʘʭ ð ʢʨʫʞʝʚʘ.  

ɺ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʘʶʪʩʷ ʢʣʝʪʢʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ 

ʜʝʤʠʝʣʠʥʠʟʘʮʠʝʡ ʚʦʣʦʢʦʥ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ 

ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʚʥʫʪʨʠ- ʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʂʘʨʪʠʥʘ ʥʝʯʝʪʢʠʭ ʛʨʘʥʠʮ ʠ ʢʦʥʪʫʨʦʚ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤ ʚʩʣʝʜʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʡ ʜʠʬʬʫʟʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʚ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʜʦ 2ï3 ʩʤ. ʅʘ ʄʈʊ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʦʪʝʢ ʩ ʧʣʦʪʥʦʩʪʴʶ 26-24 HU ʠ ʚʘʟʦʛʝʥʥʳʡ ʦʪʝʢ ʩ ʧʣʦʪʥʦʩʪʴʶ 

22-18 HU. ɺʘʟʦʛʝʥʥʳʡ ʦʪʝʢ ʥʘʯʠʥʘʝʪ ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʜ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʦʪʝʢʦʤ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʦʧʫʭʦʣʠ, ʢʦʪʦʨʳʡ ʥʘ ʄʈʊ ʠʟʦʙʨʘʞʝʥʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʥʦʡ ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʚʦʣʦʢʦʥ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ. ʀʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʦʢʘʟʳʚʘʝʪ: ʤʦʟʛʦʚʘʷ ʪʢʘʥʴ  ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʣʝʛʢʦ ʨʘʩʧʘʜʘʝʪʩʷ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,0ï1,5 ʩʤ ʦʪ ʦʧʫʭʦʣʠ ʣʝʛʢʦ 

ʦʪʤʳʚʘʝʪʩʷ ʧʦʜ ʩʪʨʫʝʡ ʞʠʜʢʦʩʪʠ, ʙʝʣʝʩʦʚʘʪʦ-ʞʝʣʪʦʛʦ ʤʝʩʪʘʤʠ ʞʝʣʪʦ-ʟʝʣʝʥʦʚʘʪʦʛʦ ʮʚʝʪʘ, 

ʢʦʥʩʠʩʪʝʥʮʠʷ ʜʨʷʙʣʦ-ʩʣʠʟʠʩʪʘʷ, ʟʦʥʘ ʤʘʣʦ ʩʦʩʫʜʠʩʪʘʷ ð ʘʨʪʝʨʠʠ ʫʟʢʠʝ, ʚʝʥʳ ʩʪʘʟʠʨʦʚʘʥʳ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʦʢʘʟʘʣʦ: ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʟʦʥ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ ʛʣʠʦʙʣʘʩʪʦʤʳ ʠ ʘʩʪʨʦʮʠʪʦʤʳ. ɺʳʨʘʞʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʢʦʨʢʦʚʦʡ 

ʟʦʥʳ, ʠʩʪʦʥʯʝʥʠʝ ʪʦʣʱʠʥʳ ʢʦʨʳ, ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʚʦʣʦʢʦʥ, ʛʠʧʝʨʧʣʘʟʠʷ ʠ ʜʝʩʢʚʘʤʘʮʠʷ 

ʩʦʩʫʜʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʝʡʨʦʥʳ ʠ ʥʝʡʨʦʛʣʠʠ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠʩʴ, ʦʩʦʙʝʥʥʦ ʚ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʦʧʫʭʦʣʠ ʟʦʥʘʭ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʠʤʝʣʠʩʴ ʬʦʨʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚ ʚʠʜʝ ʛʠʧʝʨʧʣʘʟʠʠ ʠ ʛʠʧʝʨʪʨʦʬʠʠ ʘʩʪʨʦʮʠʪʦʚ, ʚʘʢʫʦʣʠʟʘʮʠʝʡ 

ʮʠʪʦʧʣʘʟʤʳ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ. 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʦʢʘʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ 

ʢʣʝʪʦʯʥʦʩʪʠ ʚ 3ï4 ʨʘʟʘ, ʯʝʤ ʥʦʨʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʯʥʦʩʪʠ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ (345ï

365Ñ10,8 ʢʣ./ʤʤ2 ʠ 900-950Ñ17,8 ʢʣ./ʤʤ2). ʆʙʥʘʨʫʞʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʤʝʣʢʠʝ ʧʫʩʪʦʪʳ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʜʠʬʬʫʟʥʦ ʠʣʠ ʩʢʦʧʣʝʥʠʷʤʠ, ʦʙʨʘʟʫʷ ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʤʝʩʪʘʤʠ ʤʝʣʢʠʝ 

ʢʠʩʪʦʟʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʝʜʠʥʠʯʥʳʝ ʧʝʪʨʠʬʠʢʘʪʳ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 

ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ɿʆʅʓ ʇɽʈʀʌʆʂɸʃʔʅʆɻʆ ʆʊɽʂɸ 

 

ɿʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʡ 

ɿʦʥʳ ʘʧʦʧʪʦʟʘ ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠ ̫

ɿʦʥʘ ʨʝʘʢʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʠ 

ʇʦʣʥʘʷ ʜʝʩʪʨʫʢʮʠʷ, 

ʙʣʝʜʥʦ-ʞʝʣʪʘʷ, ʜʨʷʙʣʘʷ, 

ʨʘʟʤʷʛʯʝʥʥʘʷ, ʰʠʨʠʥʘ 

ʜʦ 0,5ï1,0 ʩʤ. 

ɹʣʝʜʥʘʷ, ʯʘʩʪʠʯʥʘʷ 

ʜʝʩʪʨʫʢʪʠʚʥʘʷ, 

ʵʣʝʤʝʥʪʳ ʨʘʟʤʷʛʯʝʥʠʝ, 

ʙʝʩʩʦʩʫʜʠʩʪʘʷ, ʰʠʨʠʥʘ 

ʦʪ 1ʩʤ ʜʦ 5ʩʤ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʙʣʝʜʥʝʚʰʘʷ, 

ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝʪ, 

ʰʠʨʠʥʘ ʜʦ 1 ʩʤ. 

ʈʘʟʨʝʞʝʥʠʝ ʙʝʣʦʛʦ 

ʚʝʱʝʩʪʚʘ 

ʀʟʤʝʥʝʥʠʝ ʚʳʨʘʞʝʥʥʳʝ 

ʚ ʚʠʜʝ ʤʠʢʨʦʢʠʩʪʳ, 

ʧʫʩʪʦʪ, ʩʧʦʥʛʠʦʟ, 

ʰʠʨʠʥʘ ʜʦ 2,0 ʩʤ. 

ʋʤʝʨʝʥʥʦʝ ʚ ʚʠʜʝ 

ʩʝʪʯʘʪʳʭ ʨʘʟʨʝʞʝʥʠʡ, 

ʰʠʨʠʥʘ ʜʦ 2ï4 ʩʤ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩ 

ʰʠʨʠʥʦʡ 1 ʩʤ. 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʠ 

ɸʢʩʦʥʦʧʘʪʠʷ, 

ʤʠʝʣʦʧʘʪʠʷ, 

ɼʝʤʠʝʣʠʥʠʟʘʮʠʷ, ʛʣʠʦʟ, 

ʘʥʛʠʦʧʘʪʠʷ, ʢʦʥʚʦʣʶʪʳ, 

ʆʪʝʯʥʦʩʪʴ ʠ ʥʘʙʫʭʘʥʠʝ 

ʘʢʩʦʥʦʚ, ʫʤʝʨʝʥʥʦ-
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ɿʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʡ 

ɿʦʥʳ ʘʧʦʧʪʦʟʘ ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠ ̫

ɿʦʥʘ ʨʝʘʢʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ 

ʛʣʠʦʮʠʪʦʧʝʥʠʷ, ʟʦʥʘ 

ʰʠʨʠʥʦʡ ʜʦ 2 ʩʤ. 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʠ, ʟʦʥʘ ʩ 

ʰʠʨʠʥʦʡ ʜʦ 3ï4 ʩʤ 

ʚʳʨʘʞʝʥʥʘʷ 

ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ, ʩ 

ʰʠʨʠʥʦʡ ʜʦ 1ï2 ʩʤ 

ʅʘʣʠʯʠʝ ʚʦʜʳ +4,2Ñ0,5% +3,0Ñ0,4% +2,1Ñ0,4% 

ʅʘʣʠʯʠʝ ʣʠʧʠʜʦʚ ɺʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʣʠʧʠʜʦʚ >60% 

ɺʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʣʠʧʠʜʦʚ >50% 

ɺʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʣʠʧʠʜʦʚ >30% 

ʄʈʊ ʢʘʨʪʠʥʘ ɻʠʧʝʨʠʥʪʝʥʩʠʚʥʳʡ 

ʩʠʛʥʘʣ 

ɻʠʧʝʨʠʥʪʝʥʩʠʚʥʳʝ 

ʩʠʛʥʘʣ 

ɻʠʧʝʨ-, ʠʟʦ-, 

ʛʠʧʦʠʥʪʝʥʩʠʚʥʳʝ 

ʩʠʛʥʘʣʳ 

 

ɺʦʢʨʫʛ ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʳ ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦ 4,0ï5,0 ʩʤ, ʚ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʚʦʜʳ, ʣʠʧʠʜʦʚ, ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʧʫʭʦʣʠ ʜʦ 0,8ï1,0 ʩʤ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ 

ʫʚʝʣʠʯʝʥʦ ʧʦʯʪʠ ʥʘ +4,2Ñ0,5, ʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 1,5ï2,0 ʩʤ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʥʘ +3,0Ñ0,4, 

ʨι0,05. ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʪʨʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 0,8ï1,0 ʩʤ ð 57,0Ñ3,2, ʥʘ 1,8ï2,0 

ʩʤ ð 42,0Ñ2,5, ʨ<0,001. ʇʦʚʳʰʝʥʠʷ ʢʘʣʠʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ  ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 0,8ï1,0 ʩʤ ð 

49,0 Ñ 4,8, ʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 2,0 ʩʤ ð 45,9Ñ4,1, ʨι0,05. ʉʥʠʞʝʥʠʝ ʣʠʧʠʜʦʚ ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʝ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʧʫʭʦʣʠ 1,0 ʩʤ ʜʦ 0,51Ñ0,07 ʛ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,0 ʩʤ ð 0,77Ñ0,09, p<0,01. 

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʦʮʝʩʩ ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʤʠʝʣʠʥʦʚʳʭ 

ʚʦʣʦʢʦʥ (ʚ ʥʦʨʤʝ ð 1,24Ñ0,14). ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʧʫʭʦʣʠ 1-2 ʩʤ 

ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʝ, ʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 ʩʤ ʧʦʢʘʟʘʪʝʣʴ ð 0,78Ñ0,09, ʧʦʩʪʝʧʝʥʥʘʷ ʥʦʨʤʘʣʠʟʘʮʠʷ 

ʫʨʦʚʥʷ ʣʠʧʠʜʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3,5-4,0 ʩʤ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʧʫʭʦʣʠ ʚ ʙʝʣʦʤ 

ʚʝʱʝʩʪʚʦ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. ɺ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʧʫʭʦʣʠ ʜʦ 1,5-2,0 

ʩʤ ʠʤʝʣʩʷ ʫʯʘʩʪʦʢ ʘʧʦʧʪʦʟʘ ʚ ʚʠʜʝ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ, ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ 

ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5 

ʋʨʦʚʝʥʴ ʚʦʜʳ, ʥʘʪʨʠʷ, ʢʘʣʠʷ ʠ ʣʠʧʠʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ  

 

ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ɺʦʜʘ, % ʅʘʪʨʠʡ, 

ʤʤʦʣʴ/ʢʛ 

ʂʘʣʠʡ, 

ʤʤʦʣʴ/ʢʛ 

ʃʠʧʠʜʳ, ʛ 

ɹʝʣʦʝ ʚʝʱʝʩʪʚʦ ʫ ʦʯʘʛʘ ʜʦ 1ï2 ʩʤ  +4,2Ñ0,6 57,0Ñ2,6 49,0Ñ4,5 0,51Ñ0,06 

ɹʝʣʦʝ ʚʝʱʝʩʪʚʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 2ï3 ʩʤ  +3,0Ñ0,5* 42,0Ñ3,0*** 45,9Ñ4,6* 0,77Ñ0,08** 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʨι0,05, ** ð ʨ<0,01, *** ð ʨ<0,001. 

 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʨʘʞʝʥʥʳʝ ʤʦʨʬʦʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʢʣʝʪʢʘʭ ʤʦʟʛʘ ʠ ʤʝʞʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʫʜʦʚ ʠ 

ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʚ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʘʥʘʧʣʘʩʪʠʯʝʩʢʦʡ 

ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʝ ʠ ʦʣʠʛʦʘʩʪʨʦʮʠʪʦʤʝ Grade III. ʄʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʦʢʩʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʧʫʭʦʣʠ ʥʘ ʧʝʨʠʪʫʤʦʨʦʟʥʫʶ ʟʦʥʫ ʧʨʠʚʦʜʷʪ ʢ ʨʷʜʫ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʷʭ ʠ 

ʩʦʩʫʜʘʭ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʘʛʨʝʩʩʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʧʫʭʦʣʝʚʳʭ 

ʢʣʝʪʦʢ ʥʘ ʟʜʦʨʦʚʳʝ ʫʯʘʩʪʢʠ ʤʦʟʛʘ, ʥʦ ʠ ʠʟ-ʟʘ ʧʦʜʢʣʶʯʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʟʛʘ ʩ 

ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʳʭ ʫʯʘʩʪʢʦʚ ʤʦʟʛʘ ʦʪ ʪʦʢʩʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʦʧʫʭʦʣʠ, ʷʚʣʷʷʩʴ ʙʫʬʝʨʥʦʡ ʟʦʥʦʡ, ʜʨʝʥʠʨʫʷ ʪʦʢʩʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ ʢʣʝʪʦʢ ʦʧʫʭʦʣʠ. 
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EFFECT OF EXAMINATION STRESS ON THE AGE DYNAMICS OF 20-YEAR-OLD 

PHLEGMATIC TEMPERAMENT STUDENT VEGETATIVE INDICATORS 

 

ÉRustamova T., Ph.D., Ganja State University, 

Ganja, Azerbaijan, rustamovatukezban72@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʕʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʫʯʘʱʠʤʩʷ ʚ ʩʠʩʪʝʤʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʪʷʞʝʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʩʣʝʜʦʚʘʥʠʷ.  

 

Abstract. The examination process applied to students in the education system can cause 

serious damage to health. Depending on the type of activity of the upper extremities, it can cause 

psychophysiological changes, depending on the physiological age, adaptability and severity of 

the examination process. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʧʝʨʘʤʝʥʪ, ʩʪʨʝʩʩ, ʩʪʫʜʝʥʪʳ, ʬʣʝʛʤʘʪʠʢʠ, ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʡ 

ʧʨʦʮʝʩʩ. 

 

Keywords: temperament, stress, students, phlegmatic, examination process. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʮʝʥʪ, ʩʜʝʣʘʥʥʳʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʘ 

ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ ʠ ʩʘʤʦʨʝʛʫʣʷʮʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʤʝʭʘʥʠʟʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʫʯʝʥʥʳʤʠ [1]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ 

ʩʪʘʣ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ. ʕʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ 

[2, 5]. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʪʫʜʝʥʪʳ ʧʳʪʘʶʪʩʷ ʜʦʙʠʪʴʩʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʥʘʢʘʥʫʥʝ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ, ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʷʞʝʥ ʩ ʚʦʧʨʦʩʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʫ ʩʪʫʜʝʥʪʦʚ 

ʥʝʫʚʝʨʝʥʥʦʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ [3, 4]. 

ʕʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ ʟʘʧʫʩʢʘʝʪ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ, ʢʦʪʦʨʘʷ ʥʘʯʠʥʘʝʪʩʷ ʚ ʢʦʨʝ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʢʣʝʪʢʘʭ ʠ ʤʦʣʝʢʫʣʘʭ. ʊʨʝʚʦʞʥʦʩʪʴ-ʵʪʦ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʟʘʪʨʫʜʥʝʥʠʷʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ [5]. 

ʕʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʣʦʞʥʳʭ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʞʠʟʥʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʨʠʤʝʥʷʝʤʳʡ ʢ ʦʙʫʯʘʶʱʠʤʩʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʥʘʥʝʩʪʠ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ, ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʚʫʟʦʚʩʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʪʷʞʝʩʪʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʵʪʦ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʩʠʪʫʘʪʠʚʥʦʛʦ ʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʥʘ ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʚ ʧʨʦʮʝʩʩʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ 20-ʣʝʪʥʠʭ ʶʥʦʰʝʡ ʩ ʤʝʣʘʥʭʦʣʠʯʝʩʢʠʤ 

ʪʝʤʧʝʨʘʤʝʥʪʦʤ. 

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʯʠʩʣʦ ʫʜʘʨʦʚ ʩʝʨʜʮʘ ʚ ʤʠʥʫʪʫ ʫ 20-ʣʝʪʥʠʭ ʩʪʫʜʝʥʪʦʚ 

ʬʣʝʛʤʘʪʠʯʥʦʛʦ ʪʝʤʧʝʨʘʤʝʥʪʘ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 4,1% ʟʘ 30 ʤʠʥʫʪ ʜʦ ɻ ʢʟʘʤʝʥʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ɻ ʪʦ ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 2,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤ ʜʥʝʤ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʊʘʙʣʠʮʘ, ʈʠʩʫʥʦʢ). ʆʜʥʘʢʦ ʯʠʩʣʦ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚ 

ʤʠʥʫʪʫ ʫ ɻ ʪʠʭ ʩʪʫʜʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʝʛʦ ʥʘ 1,4% ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ɻ ʢʟʘʤʝʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 30 ʤʠʥʫʪʘʤʠ ʜʦ ɻʢʟʘʤʝʥʘ (ʊʘʙʣʠʮʘ, ʈʠʩʫʥʦʢ). 

ʉʪʫʜʝʥʪʳ IV ʢʣʘʩʩʘ 20-ʣʝʪʥʝʛʦ ʬʣʝʛʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ ʙʳʣʠ ʨʘʚʥʳ ɺʂʀ = 

15 ʧʦ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʚ ʦʙʳʯʥʳʝ ʫʯʝʙʥʳʝ ʜʥʠ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʜʦ ʵʢʟʘʤʝʥʘ. ʏʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʵʢʟʘʤʝʥʘ 

ɺʂʀ ʩʥʦʚʘ ʙʳʣʦ 15. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ, ʫ 20-ʣʝʪʥʠʭ 

ʩʪʫʜʝʥʪʦʚ IV ʢʫʨʩʘ ʬʣʝʛʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ ʧʦʩʣʝ ʵʢʟʘʤʝʥʘ ʧʨʝʦʙʣʘʜʘʝʪ 

ʩʠʤʧʘʪʠʯʝʩʢʠʡ ʪʦʥʫʩ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʩʠʪʫʘʪʠʚʥʦʛʦ ʠ ʣʠʯʥʦʩʪʥʦʛʦ 

ʫʨʦʚʥʝʡ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫ 20-

ʣʝʪʥʠʭ ʶʥʦʰʝʡ ʩʘʥʛʚʠʥʠʯʝʩʢʦʛʦ ʪʝʤʧʝʨʘʤʝʥʪʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʪʦʥʫʩʦʤ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʥʘʜ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʊʘʙʣʠʮʘ  

ʉʈɸɺʅɽʅʀɽ ɼʀʅɸʄʀʂʀ ʏɸʉʊʆʊʓ ʉɽʈɼɽʏʅʓʍ ʉʆʂʈɸʑɽʅʀʁ ʀ ɸʈʊɽʈʀɸʃʔʅʆɻʆ 

ɼɸɺʃɽʅʀʗ (ʄ Ñ m) ʋ ʉʊʋɼɽʅʊʆɺ ʌʃɽɻʄɸʊʀʏʅʆɻʆ ʊɽʄʇɽʈɸʄɽʅʊɸ 20 ʃɽʊ ɺ ʉɺʗɿʀ ʉ 

ʕʄʆʎʀʆʅɸʃʔʅʓʄ ʅɸʇʈʗɾɽʅʀɽʄ ʕʂɿɸʄɽʅɸʎʀʆʅʅʆɻʆ ʇʈʆʎɽʉʉɸ 
 

ʕʪʘʧʳ 20 ʣʝʪ ʬʣʝʛʤʘʪʠʢ (n=5) M Ñ n Min Max p17 pA Pʠ ̫

(ɸɻ) SAT ʤʤ ʨʪ. ʩʪ. 114,4Ñ7,4 100 141 0,138   

DAT ʤʤ ʨʪ. ʩʪ. 78,4Ñ6,4 67 98 0,319   

ʉʞʠʤʘʥʠʝ ʟʘ 1 ʤʠʥ. ʉɹ 91,8Ñ5,5 79 100 0,025   

(ʀʗ) SAT ʤʤ ʨʪ. ʩʪ. 119,8Ñ2,6 110 125 0,059 0,345  

DAT ʤʤ ʨʪ. ʩʪ. 83,8Ñ1,4 80 88 0,712 0,345  

ʉʞʠʤʘʥʠʝ ʟʘ 1 ʤʠʥ. ʉɹ 88,2Ñ3,4 79 97 0,104 0,255  

(ʀʉ) SAT ʤʤ ʨʪ. ʩʪ. 114,4Ñ6,6 88 123 0,421 0,893 0,144 

DAT ʤʤ ʨʪ. ʩʪ. 75,8Ñ4,2 61 87 0,110 0,686 0,080 

ʉʞʠʤʘʥʠʝ ʟʘ 1 ʤʠʥ. ʉɹ 89,4Ñ1,5 86 93 0,048 0,686 0,786 

ʇʨʠʤʝʯʘʥʠʝ: ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ: 1. p17 ð 17-ʣʝʪʥʷʷ ʛʨʫʧʧʘ 

(ʧʦ ʨʝʡʪʠʥʛʫ ʄʘʥʥʘ-ʋʠʪʥʠʤʘʡʝʨʘ); 2. ʨɸ ð ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʜʥʝʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʝ (ʧʦ ʜʚʦʡʥʦʤʫ ʢʨʠʪʝʨʠʶ ɺʠʣʢʦʢʩʦʥʘ); 3. pʠ ̫ð ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʝʨʝʜ ɽɻʕ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʝ (ʧʦ ʜʚʦʡʥʦʤʫ ʢʨʠʪʝʨʠʶ ɺʠʣʢʦʢʩʦʥʘ) 
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ʈʠʩʫʥʦʢ. ʉʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ 

ʩʪʫʜʝʥʪʦʚ 20-ʣʝʪʥʝʛʦ ʬʣʝʛʤʘʪʠʯʥʦʛʦ ʪʝʤʧʝʨʘʤʝʥʪʘ ʚ ʩʚʷʟʠ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʚ %)  

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʩʠʪʫʘʪʠʚʥʦʛʦ ʠ ʣʠʯʥʦʩʪʥʦʛʦ 

ʚʦʟʙʫʞʜʝʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʚ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʪʦʥʫʩ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʣʝʛʤʘʪʠʯʝʩʢʠʡ ʪʠʧ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʧʨʦʮʝʩʩʘ ʚʦʟʙʫʞʜʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ 

ʚʦʟʥʠʢʘʶʪ ʠ ʨʘʟʣʠʯʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʟʙʫʞʜʝʥʠʷ, ʚʳʟʚʘʥʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ ʵʢʟʘʤʝʥʘ ʧʦ 

ʬʣʝʛʤʘʪʠʯʝʩʢʦʤʫ ʪʠʧʫ, ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʠ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʩʪʫʜʝʥʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʧʫʪʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʣʝʛʢʠʭ (ʍʆɹʃ). 

 

Abstract. The relevance of the research results presented in the article lies in the need to find 

ways to improve the efficiency of rehabilitation of patients with chronic obstructive pulmonary 

disease (COPD). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʤʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ, ʟʘʙʦʣʝʚʘʥʠʷ 

ʣʝʛʢʠʭ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʘʥʘʣʠʟ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (ʍʆɹʃ) ʷʚʣʷʝʪʩʷ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ ʤʠʨʘ, ʩ ʪʝʥʜʝʥʮʠʝʡ ʫʚʝʣʠʯʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ [1]. ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ 

ʵʪʦʡ ʧʘʪʦʣʦʛʠʝʡ ʩʪʨʘʜʘʶʪ ʦʪ 4 ʜʦ 15% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ [2].   

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʩʪʨʘʥʘʭ 

ɽʚʨʦʧʳ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʝʡ ʩʪʨʘʜʘʶʪ ʦʪ 4 ʜʦ 15% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ [2].   

ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ), ʚ ʩʪʨʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2,4 ʤʣʥ. ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤ 

ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʣʝʛʢʠʭ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʭ ʯʠʩʣʦ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 16 ʤʣʥ. ʯʝʣʦʚʝʢ [3]. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʣʝʛʢʠʭ ʢ 2025 ʛ ʙʫʜʝʪ 

ʟʘʥʠʤʘʪʴ 5 ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʤʠʨʝ [4]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʍʆɹʃ ʧʝʨʝʥʦʩʷʪ ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʠ ʙʦʣʝʝ 

ʦʙʦʩʪʨʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ [5, 6]. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʤʝʥʥʦ ʯʘʩʪʦʪʘ 

ʦʙʦʩʪʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 
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ʙʦʣʴʥʳʭ ʍʆɹʃ, ʪʝʤʧʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ. ʄʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʦʩʪʨʝʥʠʡ ʍʆɹʃ, ʢʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʫ 

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʜʣʷ 

ʩʪʨʘʥ ɽʚʨʦʧʳ [7, 8].  

ʂʳʨʛʳʟʩʪʘʥ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʧʦ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʪʘʢʫʶ ʩʪʘʪʠʩʪʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺʦʧʨʦʩʳ ʧʦ 

ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʩʯʠʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʩʣʫʞʙʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʵʪʘʧʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʩ 

ʫʯʝʪʦʤ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʩʝʟʦʥʥʦʩʪʠ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (ʍʆɹʃ). 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

ʩʥʠʞʝʥʠʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 1,5ï2 ʨʘʟʘ; ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʧʦʚʪʦʨʥʳʭ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʥʘ 20ï30%; ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʦʙʦʩʪʨʝʥʠʡ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 2ï3 

ʨʘʟʘ; ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʚ 1,5ï2 ʨʘʟʘ; ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʪʦ ʝʝ ʧʦʣʦʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʉʦʛʣʘʩʦʚʘʥʥʦʤ ɿʘʷʚʣʝʥʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʦʙʱʝʩʪʚʘ 

(European Respiratory Society, ERS) ʠ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʊʦʨʘʢʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ (American 

Thoracic Society, ATS). ɺ ʜʦʢʫʤʝʥʪʝ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ 

çʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʝ, ʚʩʝʦʙʲʝʤʣʶʱʘʷ ʩʠʩʪʝʤʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʙʦʣʴʥʦʛʦ ʭʨʦʥʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʠʤʝʶʱʝʛʦ 

ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʝ ʫʨʦʚʥʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʚ ʝʞʝʜʥʝʚʥʦʝ ʣʝʯʝʥʠʝ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʧʨʠʟʚʘʥʘ 

ʫʤʝʥʴʰʠʪʴ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʫʣʫʯʰʠʪʴ 

ʢʦʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ʟʘ ʩʯʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ 

ʩʠʩʪʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʙʦʣʝʟʥʠè [9ï11].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʣʝʛʦʯʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ð ʫʚʝʣʠʯʝʥʠʝ ʠ ʦʙʣʝʛʯʝʥʠʝ 

ʫʯʘʩʪʠʷ ʧʘʮʠʝʥʪʘ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ɺ ʧʨʦʛʨʘʤʤʳ ʣʝʛʦʯʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʢʣʶʯʝʥ ʣʶʙʦʡ ʧʘʮʠʝʥʪ, ʩʪʨʘʜʘʶʱʠʡ ʭʨʦʥʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʣʝʛʢʠʭ ʩ ʧʦʩʪʦʷʥʥʦ 

ʩʦʭʨʘʥʷʶʱʠʤʠʩʷ ʩʠʤʧʪʦʤʘʤʠ (ʪʘʢʠʤʠ, ʢʘʢ ʦʜʳʰʢʘ ʠʣʠ ʢʘʰʝʣʴ) ʠ/ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ 

ʪʝʨʘʧʠʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʪʜʝʣʝʥʠʠ ʧʫʣʴʤʦʥʦʣʦʛʠʠ ʂʠʨʛʠʟʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ (ʂʅʀʀʂʠɺʃ) 

ʆʪʜʝʣʝʥʠʝ ʨʘʙʦʪʘʝʪ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʣʝʛʦʯʥʦʤʫ 

ʟʜʦʨʦʚʴʶ. ɼʘʥʥʳʝ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ 500 ʙʦʣʴʥʳʭ, ʧʦʣʫʯʠʚʰʠʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ ʟʘ 

2013ï2017 ʛʛ. ʚ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʂʅʀʀʂʠɺʃ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʉʨʝʜʥʝʝ ʧʨʝʙʳʚʘʥʠʝ ʚ ʩʪʘʮʠʦʥʘʨʝ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣʠ 14 ʜʥʝʡ.  ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʚʣʠʷʥʠʝ ʛʝʥʜʝʨʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʪʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʪ. ʢ. 72% ʠʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʴʥʳʭ ʩ ʙʨʦʥʭʦʣʝʛʦʯʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʦʩʪʘʚʠʣʠ ʞʝʥʱʠʥʳ. ʅʘ ʧʨʠʤʝʨʝ ʭʨʦʥʠʯʝʩʢʠʭ ʦʙʩʪʨʫʢʪʠʚʥʳʭ ʙʦʣʝʟʥʝʡ 

ʣʝʛʢʠʭ (ʍʆɹʃ) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʷʟʚʠʤʦʩʪʴ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʢ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ ʠ ʧʦʣʣʶʪʘʥʪʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʤʫʞʩʢʦʛʦ ʧʦʣʘ (ʊʘʙʣʠʮ r1, 2). 
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ʊʘʙʣʠʮʘ 1  

ɺʆɿʈɸʉʊʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɹʆʃʔʅʓʍ,  

ʇʆʃʋʏʀɺʐʀʍ ʈɽɸɹʀʃʀʊɸʎʀʆʅʅʆɽ ʃɽʏɽʅʀɽ ɺ ʂʅʀʀʂʀɺʃ ɿɸ 2013ï2017  ʛʛ. 
 

ɺʦʟʨʘʩʪ, ʣʝʪ ʂʦʣ-ʚʦ ʧʘʮʠʝʥʪʦʚ n ( %) - 500 ʄʫʞʯʠʥʳ n (%) - 140 ɾʝʥʱʠʥʳ n (%) - 360 

Ò40 30 (6,0%) 2 (1,4%)* 28 (7,7%)* 

41-50 75 (15,,0%) 35 (25,0%)* 120 (33,3%) 

51-60 190 (38,0%) 49 (35,0%)* 134 (37,2%) 

61-70 167 (33,4%) 52 (37,1%)* 43 (11,9%) 

71-80 34 (6,8%) 2 (1,4%)* 30 (8,3%)* 

> 81 4 (0,8%) 0  (%) 5 (1,3%)* 

ʇʨʠʤʝʯʘʥʠʝ: *ʨ <0,05 ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ (ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ) 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʘ, ʘ ʪʘʢʞʝ ʨʷʜ ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ. ɸʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʘʥʘʤʥʝʟ ʞʠʟʥʠ ʩʦʙʠʨʘʣʠ ʧʦ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʞʘʣʦʙʘʤʠ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʣʝʛʢʠʭ ʷʚʣʷʣʠʩʴ ʢʘʰʝʣʴ (ʩʫʭʦʡ ʠʣʠ ʩ ʤʦʢʨʦʪʦʡ) 89%, ʦʜʳʰʢʘ ʨʘʟʥʦʡ 

ʚʳʨʘʞʝʥʥʦʩʪʠ 64,6%, ʧʨʠʩʪʫʧʳ ʫʜʫʰʴʷ 9,8%, ʙʦʣʠ ʚ ʛʨʫʜʠ 13,4%, ʨʘʟʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʥʘʨʫʰʝʥʠʡ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ (ʩʣʘʙʦʩʪʴ 43,8%, ʧʦʪʣʠʚʦʩʪʴ 7,8%, ʣʠʭʦʨʘʜʢʘ 8,4%).  

ɼʣʷ ʦʮʝʥʢʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʜʳʰʢʠ ʚ ʮʝʣʷʭ ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʧʨʠʤʝʥʷʣʩʷ 

ʰʢʘʣʘ ʄʝʜʠʮʠʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ (MRC) ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1952 ʛ ʠ ʧʦʩʣʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ MRC. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʦʜʳʰʢʘ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʘʮʠʝʥʪʘ (ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 

ʇʆʂɸɿɸʊɽʃʀ ʂʃʀʅʀʏɽʉʂʆɻʆ ʉʊɸʊʋʉɸ ɹʆʃʔʅʓʍ ʉ ʍʆɹʃ,  

ʇʆʃʋʏʀɺʐʀʍ ʈɽɸɹʀʃʀʊɸʎʀʆʅʅʆɽ ʃɽʏɽʅʀɽ ɺ ʂʅʀʀʂʀɺʃ ɿɸ 2013ï2017ʛʛ. 
 

ɾʘʣʦʙʳ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ɼʦ ʨʝʘʙʠʣʠʪʘʮʠʠ n=500 

(100%) 

ʇʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ n=500 

(100%) 

ʂʘʰʝʣʴ 445 ( 89,0%) 78 (15,6%) 

ʆʜʳʰʢʘ 323 (64,6%) 204 (40,8%) 

ʇʨʠʩʪʫʧʳ ʫʜʫʰʴʷ 49 (9,8%) 7 (1,4%) 

ɹʦʣʴ ʚ ʛʨʫʜʠ 67 (13,4%) 31 (6,2%) 

ʉʣʘʙʦʩʪʴ 219 (43,8%) 63 (12,6%) 

ʇʦʪʣʠʚʦʩʪʴ 39 ( 7,8%) 5 ( 1,0%) 

ʃʠʭʦʨʘʜʢʘ 42 (8,4%) ð 

 

ɻʝʥʜʝʨʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʪʝʯʝʥʠʝ 

ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʪʘʢ ʢʘʢ ʥʘʠʙʦʣʴʰʠʡ ʧʠʢ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʩʦʚʧʘʣʦ ʩʦ ʚʨʝʤʝʥʝʤ 

ʩʝʟʦʥʥʦʩʪʠ ʦʙʦʩʪʨʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʇʦʵʪʦʤʫ 

ʧʦʣʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʩʝʟʦʥʥʦʩʪʴ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴʩʷ ʢʘʢ ʧʨʠ ʣʝʯʝʥʠʠ ʵʪʠʭ ʙʦʣʝʟʥʝʡ, ʪʘʢ ʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʜʘʥʥʦʡ ʥʦʟʦʣʦʛʠʝʡ. ʃʝʛʦʯʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ 

ʩʥʠʞʘʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʣʫʞʠʪ ʧʨʝʜʠʢʪʦʨʦʤ 

ʧʦʚʳʰʝʥʥʦʡ ʣʝʪʘʣʴʥʦʩʪʠ (B, 2). ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʥʠʞʘʝʪ ʨʠʩʢ ʩʤʝʨʪʠ ʠ 
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ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʘʮʠʝʥʪʘʤʠ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ [12, 13]. ʂʫʨʩʳ ʣʝʛʦʯʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʙʦʣʴʥʳʤ ʍʆɹʃ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʦʜʳʰʢʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠ 

ʥʝʘʢʪʠʚʥʳʤ ʙʦʣʴʥʳʤ ʩ ʯʘʩʪʳʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ ʠʣʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

(ʊʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3 

ʄʆɼʀʌʀʎʀʈʆɺɸʅʅɸʗ ʐʂɸʃɸ ʆɼʓʐʂʀ 

 (MODIFIED BRITISH MEDICAL RESEARCH COUNCIL QUESTIONNAIRE) 

 

ʉʪʝʧʝʥʴ 

ʪʷʞʝʩʪʠ 

ʦʜʳʰʢʠ 

ɾʘʣʦʙʳ ʧʘʮʠʝʥʪʘ ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ 

n= 500 

0 ʋ ʤʝʥʷ ʚʦʟʥʠʢʘʝʪ ʦʜʳʰʢʘ ʪʦʣʴʢʦ ʧʨʠ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦʡ ʥʘʛʨʫʟʢʝ 32 (6,4%) 

1 ʋ ʤʝʥʷ ʚʦʟʥʠʢʘʝʪ ʦʜʳʰʢʘ ʧʨʠ ʙʳʩʪʨʦʡ ʭʦʜʴʙʝ, ʥʝʙʦʣʴʰʦʤ 

ʧʦʜʲʝʤʝ 

112 (22,4%) 

2 ʆʜʳʰʢʘ ʟʘʩʪʘʚʣʷʝʪ ʤʝʥʷ ʠʜʪʠ ʤʝʜʣʝʥʥʝʝ ʧʨʠ ʧʦʜʲʝʤʝ, ʯʝʤ ʣʶʜʠ 

ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʠʣʠ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʪʘʥʦʚʢʠ ʧʨʠ 

ʧʦʜʲʝʤʝ ʦʙʳʯʥʳʤ ʪʝʤʧʦʤ 

240 (48,0) 

3 ʗ ʦʩʪʘʥʘʚʣʠʚʘʶʩʴ ʠʟ-ʟʘ ʦʜʳʰʢʠ ʧʨʠ ʭʦʜʴʙʝ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 

ʢʘʞʜʳʝ 100 ʤʝʪʨʦʚ ʠʣʠ ʧʦʜʲʝʤʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ 

93 (18,6%) 

4 ʆʜʳʰʢʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʤʥʝ ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʜʦʤʘ ʠʣʠ ʧʦʷʚʣʷʝʪʩʷ 

ʧʨʠ ʧʝʨʝʦʜʝʚʘʥʠʠ 

23 ( 4,6%) 

 

ʈʝʘʙʠʣʠʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ. 

ʈʝʘʙʠʣʠʪʘʮʠʷ ʩʧʦʩʦʙʥʘ ʫʤʝʥʴʰʘʪʴ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ, ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ. ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ: 

1. ʀʟʤʝʥʝʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʧʘʮʠʝʥʪʘ. 

2. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʢʣʠʤʘʪʦʪʝʨʘʧʠʷ), ʪʝʨʨʝʥʢʫʨ, 

ʧʝʰʠʝ ʧʨʦʛʫʣʢʠ.  

3. ɹʘʟʠʩʥʘʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ,  

4. ʅʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ ʤʝʪʦʜʳ (ʃʌʂ, ʜʳʭʘʪʝʣʴʥʘʷ ʛʠʤʥʘʩʪʠʢʘ, ʬʠʟʠʦʣʝʯʝʥʠʝ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ). 

5. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ  

6. ʆʙʫʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʕʬʬʝʢʪʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʢʣʶʯʘʶʪ:  

- ʋʣʫʯʰʝʥʠʝ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (ʫʨʦʚʝʥʴ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɸ, 1++). 

- ʋʤʝʥʴʰʝʥʠʝ ʦʱʫʱʝʥʠʷ ʦʜʳʰʢʠ (ʫʨʦʚʝʥʴ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɸ, 1++) . 

- ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʟʜʦʨʦʚʴʝʤ (ʫʨʦʚʝʥʴ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɸ, 

1++).  

- ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ (ʫʨʦʚʝʥʴ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɸ, 

1++). 

- ʋʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʍʆɹʃ (ʫʨʦʚʝʥʴ 

ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɸ, 1++). 

- ʌʠʟʠʯʝʩʢʘʷ ʪʨʝʥʠʨʦʚʢʘ ʤʳʰʮ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʫʣʫʯʰʘʝʪ ʠʭ ʬʫʥʢʮʠʶ (ʫʨʦʚʝʥʴ 

ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɺ). 

- ʇʨʠ ʬʠʟʠʯʝʩʢʦʡ ʪʨʝʥʠʨʦʚʢʝ ʝʝ ʵʬʬʝʢʪ ʠʤʝʝʪ ʧʨʦʜʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ (ʫʨʦʚʝʥʴ 

ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɺ, 2). 
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- ʋʣʫʯʰʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ (ʫʨʦʚʝʥʴ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɺ, 2).  

- ʊʨʝʥʠʨʦʚʢʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʤʳʰʮ ʤʦʞʝʪ ʜʘʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʱʠʤʠ ʪʨʝʥʠʨʦʚʢʘʤʠ (ʫʨʦʚʝʥʴ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ʉ, 3). 

- ʋʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʧʦ ʧʦʚʦʜʫ ʦʙʦʩʪʨʝʥʠʡ (ʫʨʦʚʝʥʴ 

ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɸ, 1+). 

- ʋʣʫʯʰʝʥʠʝ ʜʝʡʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʙʨʦʥʭʦʣʠʪʠʢʦʚ (ʫʨʦʚʝʥʴ 

ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɺ, 2) [14].  

ʈʝʘʙʠʣʠʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʤʝʨʦʡ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʙʦʨʴʙʫ ʩ ʜʝʧʨʝʩʩʠʝʡ, ʦʙʫʯʝʥʠʝ, ʥʫʪʨʠʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ 

ʬʠʟʠʯʝʩʢʫʶ ʪʨʝʥʠʨʦʚʢʫ. ʇʦʩʣʝʜʥʷʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʚ ʦʙʱʝʡ ʧʨʦʛʨʘʤʤʝ 

ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʆʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ. ʆʪʢʘʟ ʦʪ ʢʫʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ, 

ʦʢʘʟʳʚʘʶʱʠʤ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʍʆɹʃ (ɸ, 1++) [15].  

ʇʦʩʣʝ ʢʦʤʙʠʥʘʮʠʠ ʩʦʚʝʪʘ ʚʨʘʯʘ, ʛʨʫʧʧʳ ʧʦʜʜʝʨʞʢʠ, ʦʪʨʘʙʦʪʢʠ ʥʘʚʳʢʦʚ ʠ 

ʥʠʢʦʪʠʥʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠʚʦʜʠʪ ʯʝʨʝʟ 1 ʛʦʜ ʢ ʦʪʢʘʟʫ ʦʪ ʢʫʨʝʥʠʷ ʚ 35% ʩʣʫʯʘʝʚ, ʘ 

ʯʝʨʝʟ 5 ʣʝʪ ʦʩʪʘʶʪʩʷ ʥʝʢʫʨʷʱʠʤʠ 22% (ʊʘʙʣʠʮʘ 4) [16]. 

  

ʊʘʙʣʠʮʘ 4  

ʇʆʂɸɿɸʊɽʃʀ ʇʆ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʆʊʂɸɿɸ ʆʊ ʂʋʈɽʅʀʗ 
 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ (%) ʂʫʨʠʣʠ ɹʨʦʩʠʣʠ ʢʫʨʠʪʴ 

500 (100%) 120 (24,0%) 79 (65,8%) 

 

ʃʝʢʘʨʩʪʚʝʥʥʘʷ ʪʝʨʘʧʠʷ. ɺ ʪʝʨʘʧʠʠ ʍʆɹʃ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 5 ʛʨʫʧʧ ʧʨʝʧʘʨʘʪʦʚ: 

ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ (ʀɻʂʉ), ʜʣʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʈ2-ʘʛʦʥʠʩʪʳ 

(ɼɼɹɸ), ʜʣʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ (ɼɼɸʍʇ), 

ʢʦʨʦʪʢʦʜʝʡʩʪʚʫʶʱʠʝ ʈ2-ʘʛʦʥʠʩʪʳ (ʂɼɹɸ), ʢʦʨʦʪʢʦʜʝʡʩʪʚʫʶʱʠʝ ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ (ʂɼɸʍʇ) (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5 

ʇʆʂɸɿɸʊɽʃʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʃɽʂɸʈʉʊɺɽʅʅʆʁ ʊɽʈɸʇʀʀ 
 

ʇʘʨʘʤʝʪʨʳ ɼʦ ʨʝʘʙʠʣʠʪʘʮʠʠ n=500 ʇʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ n=500 

ɻʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ 170 (34, 0%) 45 (9,0%) 

ɹʨʦʥʭʦʜʠʣʷʪʘʪʦʨʳ 500 (100,0%) 413 (82,6%) 

ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ 392 (78,4%) 210 (42,0%) 

ʆʪʭʘʨʢʠʚʘʶʱʠʝ ʩʨʝʜʩʪʚʘ 325 (65%) 174 (34,8) 

ʂʠʩʣʦʨʦʜʦʪʝʨʘʧʠʷ 247 (49,4%) 203 (40,6%) 

 

ʀʥʛʘʣʷʮʠʦʥʥʳʝ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʳ. ʅʘʟʥʘʯʝʥʠʝ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʦʚ   

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʚʝʥʴʝʚ ʪʝʨʘʧʠʠ ʦʙʦʩʪʨʝʥʠʷ ʍʆɹʃ (A, 1++). ʊʨʘʜʠʮʠʦʥʥʦ, 

ʙʦʣʴʥʳʤ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʍʆɹʃ ʥʘʟʥʘʯʘʶʪ ʣʠʙʦ ʙʳʩʪʨʦ ʜʝʡʩʪʚʫʶʱʠʝ b2-ʘʛʦʥʠʩʪʳ 

(ʩʘʣʴʙʫʪʘʤʦʣ, ʬʝʥʦʪʝʨʦʣ), ʣʠʙʦ ʙʳʩʪʨʦ ʜʝʡʩʪʚʫʶʱʠʝ ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

(ʠʧʨʘʪʨʦʧʠʫʤ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ b2-ʘʛʦʥʠʩʪʦʚ ʠ ʠʧʨʘʪʨʦʧʠʫʤʘ ʧʨʠ ʦʙʦʩʪʨʝʥʠʠ ʍʆɹʃ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘ (B, 2++), ʧʨʝʠʤʫʱʝʩʪʚʦʤ b2-ʘʛʦʥʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʥʘʯʘʣʦ 

ʜʝʡʩʪʚʠʷ, ʘ ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ð ʚʳʩʦʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʭʦʨʦʰʘʷ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ. ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʪʝʨʘʧʠʶ b2-
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ʘʛʦʥʠʩʪ/ʠʧʨʘʪʨʦʧʠʫʤ ʢʘʢ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʚʝʜʝʥʠʷ ʦʙʦʩʪʨʝʥʠʡ ʍʆɹʃ (B, 2++), 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʍʆɹʃ ʩ ʪʷʞʝʣʳʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ.  

ɻʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ. ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʤ 

ʦʙʦʩʪʨʝʥʠʷʤ ʍʆɹʃ, ʧʦʪʨʝʙʦʚʘʚʰʠʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʚ ʩʪʘʮʠʦʥʘʨ, ʩʠʩʪʝʤʥʳʝ ɻʂʉ 

ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʨʝʤʠʩʩʠʠ, ʫʣʫʯʰʘʶʪ ʬʫʥʢʮʠʶ ʣʝʛʢʠʭ (ʆʌɺ1) ʠ ʫʤʝʥʴʰʘʶʪ 

ʛʠʧʦʢʩʝʤʠʶ (PaO2), ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʨʘʥʥʝʛʦ ʨʝʮʠʜʠʚʘ ʠ ʥʝʫʜʘʯʠ ʣʝʯʝʥʠʷ, 

ʩʥʠʟʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ (A, 1+). ʆʙʳʯʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʫʨʩ ʪʝʨʘʧʠʠ 

ʧʝʨʦʨʘʣʴʥʳʤ ʧʨʝʜʥʠʟʦʣʦʥʦʤ ʚ ʜʦʟʝ 30ï40 ʤʛ/ʩʫʪ ʚ ʪʝʯʝʥʠʝ 5ï14 ʜʥʝʡ (B, 2++). ʉʦʛʣʘʩʥʦ 

ʥʝʜʘʚʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʙʦʣʴʥʳʝ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʍʆɹʃ ʠ ʵʦʟʠʥʦʬʠʣʠʝʡ ʢʨʦʚʠ> 2% 

ʠʤʝʶʪ ʥʘʠʣʫʯʰʠʡ ʦʪʚʝʪ ʥʘ ʩʠʩʪʝʤʥʳʝ ɻʂʉ (C, 2+). ɹʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʩʠʩʪʝʤʥʳʤ ɻʂʉ ʧʨʠ ʦʙʦʩʪʨʝʥʠʠ ʍʆɹʃ ʷʚʣʷʶʪʩʷ ʠʥʛʘʣʷʮʠʦʥʥʳʝ, ʦʩʦʙʝʥʥʦ 

ʥʝʙʫʣʠʟʠʨʦʚʘʥʥʳʝ ɻʂʉ (B, 2++).  

ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ. ʊʘʢ ʢʘʢ ʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʜʘʣʝʢʦ ʥʝ ʚʩʝʭ 

ʦʙʦʩʪʨʝʥʠʡ ʍʆɹʃ (~50%), ʪʦ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʥʘʟʥʘʯʝʥʠʶ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ 

ʪʝʨʘʧʠʷ (ɸɹʊ) ʧʨʠ ʨʘʟʚʠʪʠʠ ʦʙʦʩʪʨʝʥʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʫʢʦʚʦʜʩʪʚʘ ʨʝʢʦʤʝʥʜʫʶʪ ʥʘʟʥʘʯʘʪʴ 

ʘʥʪʠʙʠʦʪʠʢʠ ʧʘʮʠʝʥʪʘʤ ʩ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ ʍʆɹʃ, ʥʘʧʨʠʤʝʨ, ʩ I-ʤ ʪʠʧʦʤ 

ʦʙʦʩʪʨʝʥʠʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ Anthonisen (ʪ. ʝ. ʧʨʠ ʥʘʣʠʯʠʠ ʫʩʠʣʝʥʠʷ 36 ʦʜʳʰʢʠ, 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʠ ʩʪʝʧʝʥʠ ʛʥʦʡʥʦʩʪʠ ʤʦʢʨʦʪʳ) ʠʣʠ ʩʦ II-ʤ ʪʠʧʦʤ (ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʠʟ ʪʨʝʭ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ) (B, 2++). ʋ ʙʦʣʴʥʳʭ ʩ ʧʦʜʦʙʥʳʤʠ ʩʮʝʥʘʨʠʷʤʠ ʦʙʦʩʪʨʝʥʠʡ ʍʆɹʃ 

ʘʥʪʠʙʠʦʪʠʢʠ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʧʨʠʯʠʥʦʡ ʪʘʢʠʭ ʦʙʦʩʪʨʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ. ʊʘʢʞʝ ʘʥʪʠʙʠʦʪʠʢʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʟʥʘʯʘʪʴ ʧʘʮʠʝʥʪʘʤ ʩ 

ʪʷʞʝʣʳʤ ʦʙʦʩʪʨʝʥʠʝʤ ʍʆɹʃ, ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʠʥʚʘʟʠʚʥʦʡ ʠʣʠ ʥʝʠʥʚʘʟʠʚʥʦʡ ʚʝʥʪʠʣʷʮʠʠ 

ʣʝʛʢʠʭ (D, 3). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʤʘʨʢʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ (ʉʈɹ), ʧʦʤʦʛʘʝʪ 

ʫʣʫʯʰʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʧʦʜʭʦʜʳ ʢ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʍʆɹʃ (C, 2+). 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʠ ʉʈɹ Ó 10ï15 ʤʛ/ʣ ʧʨʠ ʦʙʦʩʪʨʝʥʠʠ ʍʆɹʃ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. ɺʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʜʣʷ ʪʝʨʘʧʠʠ 

ʦʙʦʩʪʨʝʥʠʷ ʍʆɹʃ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʷʞʝʩʪʴ ʍʆɹʃ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʪʝʨʘʧʠʠ (ʥʘʧʨʠʤʝʨ, ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ, ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʆʌɺ1, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʯʘʩʪʳʝ ʦʙʦʩʪʨʝʥʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ (D, 3). ʇʨʠ ʣʝʛʢʠʭ ʠ ʩʨʝʜʥʝʪʷʞʝʣʳʭ ʦʙʦʩʪʨʝʥʠʷʭ ʍʆɹʃ, ʙʝʟ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʟʥʘʯʝʥʠʝ ʘʤʦʢʩʠʮʠʣʣʠʥʘ, ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʢʨʦʣʠʜʦʚ 

(ʘʟʠʪʨʦʤʠʮʠʥ, ʢʣʘʨʠʪʨʦʤʠʮʠʥ), ʮʝʬʘʣʦʩʧʦʨʠʥʦʚ (ʮʝʬʠʢʩʠʤ ʠ ʜʨ.) (ʪʘʙʣ.20). ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʝʧʘʨʘʪʦʚ 1-ʡ ʣʠʥʠʠ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʳʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ ʍʆɹʃ ʠ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʣʠʙʦ ʘʤʦʢʩʠʮʠʣʣʠʥ/ʢʣʘʚʫʣʘʥʘʪ (ɸʄʂ), ʣʠʙʦ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʬʪʦʨʭʠʥʦʣʦʥʳ 

(ʣʝʚʦʬʣʦʢʩʘʮʠʥ ʠʣʠ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥ) (B, 2++). ʇʨʠ ʚʳʩʦʢʦʤ ʨʠʩʢʝ ʠʥʬʝʢʮʠʠ P. aeruginosa 

ð ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ ʠ ʜʨʫʛʠʝ ʧʨʝʧʘʨʘʪʳ ʩ ʘʥʪʠʩʠʥʝʛʥʦʡʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (B, 2++).  

ʂʠʩʣʦʨʦʜʦʪʝʨʘʧʠʷ. ɻʠʧʦʢʩʝʤʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʙʦʣʴʥʦʛʦ, 

ʧʦʵʪʦʤʫ ʢʠʩʣʦʨʦʜʦʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʝʨʘʧʠʠ ʦʩʪʨʦʡ 

ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʆɼʅ) ʥʘ ʬʦʥʝ ʍʆɹʃ (B, 2++). ʎʝʣʴʶ ʢʠʩʣʦʨʦʜʦʪʝʨʘʧʠʠ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʈʘʆ2 ʚ ʧʨʝʜʝʣʘʭ 55ï65 ʤʤ ʨʪ. ʩʪ. ʠ SaO2 88ï92%. ʇʨʠ ʆɼʅ ʫ ʙʦʣʴʥʳʭ 

ʍʆɹʃ ʜʣʷ ʜʦʩʪʘʚʢʠ ʆ2 ʯʘɦʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʩʦʚʳʝ ʢʘʥʶʣʠ ʠʣʠ ʤʘʩʢʘ ɺʝʥʪʫʨʠ. ʇʨʠ 

ʥʘʟʥʘʯʝʥʠʠ ʆ2 ʯʝʨʝʟ ʢʘʥʶʣʠ ʙʦʣʴʰʠʥʩʪʚʫ ʙʦʣʴʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʧʦʪʦʢʘ ʆ2 1ï2 ʣ/ʤʠʥ (D, 3). 

ʄʘʩʢʘ ɺʝʥʪʫʨʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʜʦʩʪʘʚʢʠ ʆ2, ʪ. ʢ. ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʚʦʣʴʥʦ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʬʨʘʢʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʜʳʭʘʝʤʦʡ ʩʤʝʩʠ (FiO2), ʥʝ 

ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʤʠʥʫʪʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʠ ʠʥʩʧʠʨʘʪʦʨʥʦʛʦ ʧʦʪʦʢʘ ʙʦʣʴʥʦʛʦ. ɺ ʩʨʝʜʥʝʤ, 

ʢʠʩʣʦʨʦʜʦʪʝʨʘʧʠʷ ʩ FiO2 24% ʧʦʚʳʰʘʝʪ ʈʘʆ2 ʥʘ 10 ʤʤ ʨʪ. ʩʪ., ʘ ʩ FiO2 28% ð ʥʘ 20 ʤʤ ʨʪ. 
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ʩʪ.. ʇʦʩʣʝ ʠʥʠʮʠʘʮʠʠ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʢʠʩʣʦʨʦʜʦʪʝʨʘʧʠʠ ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ 30ï60 

ʤʠʥʫʪ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʠʝ ʛʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʈʘʉʆ2 ʠ ʨʅ (D, 3). 

ʃʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʍʆɹʃ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʩʪʦʷʥʥʳʤ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʤʝʜʠʮʠʥʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʙʘʟʠʩʥʫʶ ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʪʝʨʘʧʠʶ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʤʠʢʨʦʩʨʝʜʳ, ʣʝʯʝʙʥʫʶ ʬʠʟʢʫʣʴʪʫʨʫ ʠ ʬʠʟʠʯʝʩʢʠʝ 

ʪʨʝʥʠʨʦʚʢʠ, ʥʦ ʠ ʣʝʯʝʙʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʜʠʥʘʤʠʢʫ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʍʆɹʃ. ʉʦʩʪʦʷʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʧʠʨʦʛʨʘʬʠʠ ʠ ʝʞʝʜʥʝʚʥʦʡ 3-ʢʨʘʪʥʦʡ ʟʘʧʠʩʠ ʧʠʢʬʣʦʫʤʝʪʨʠʠ (ʊʘʙʣʠʮʘ 6). 

  

ʊʘʙʣʠʮʘ 6  

ʈɽɿʋʃʔʊɸʊʓ ʉʇʀʈʆɻʈɸʌʀʀ ɹʆʃʔʅʓʍ ʍʆɹʃ,  

ʇʆʃʋʏʀɺʐʀʍ ʈɽɸɹʀʃʀʊɸʎʀʆʅʅʆɽ ʃɽʏɽʅʀɽ 
 

ʇʦʢʘʟʘʪʝʣʴ ɼʦ ʨʝʘʙʠʣʠʪʘʮʠʠ n=250 ʇʦʩʣʝ ʨʝʘʙʠʣʠʪʘʮʠʠ n=250 

47(18,8%) 183(73,2%) 20(8,0%) 152 (60,8%) 96 (38,5%) 2 (0,8%) 

ɾɽʃ, % 73ï81 51ï69 46ï50 72ï79 51ï54 48-49 

ʄɺʃ, % 55ï73 39ï54 31ï35 73ï81 49ï54 35-36 

ʀʊ 55ï64 40ï54 38ï40 72ï64 49ï54 39-40 

ʆʌɺ, ʣ/ʩʝʢ ʫ ʤʫʞʯʠʥ 2,6ï2,1 1,3ï2,0 1,1ï1,3 2,7ï2,1 1,7ï2,0 1,1 

ʆʌɺ, ʣ/ʩʝʢ ʫ ʞʝʥʱʠʥ 1,4ï1,8 0,8ï1,2 0,6ï0,8 2,0ï1,0 1,0ï1,3 0,7ï0,8 

ʆʌɺ1, % 55ï74 36ï54 33ï35 85ï73 55ï75 35 

ʌɾɽʃ, % 70ï84 51ï69 47ï50 89ï73 69ï74 49ï50 

 

ʇʘʮʠʝʥʪʳ ʚʳʧʦʣʥʠʣʠ ʪʝʩʪ 6-ʤʠʥʫʪʥʦʡ ʭʦʜʴʙʳ ʙʝʟ ʦʩʦʙʳʭ ʦʩʣʦʞʥʝʥʠʡ. ɺ ʦʜʥʦʤ ʩʣʫʯʘʝ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʝʩʪʘ (ʯʝʨʝʟ 3 ʤʠʥ) ʦʪʤʝʯʘʣʘʩʴ ʨʝʘʢʮʠʷ ʚ ʚʠʜʝ ʧʘʨʦʢʩʠʟʤʘ ʪʘʭʠʢʘʨʜʠʠ ʜʦ 

170 ʫʜ/ʤʠʥ, ʢʦʪʦʨʘʷ ʢʫʧʠʨʦʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʩʨʝʜʩʪʚ, 

ʚ ʧʦʢʦʝ. ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʠʩʧʳʪʫʝʤʳʤʠ ʟʘ 6 ʤʠʥʫʪ, ʩʦʩʪʘʚʠʣʦ 225 ʤ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ð 529 ʤ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ ʧʦʢʘʟʘʣ ʜʦʩʪʦʚʝʨʥʫʶ ʩʚʷʟʴ ʧʨʦʡʜʝʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩ 

ʚʦʟʨʘʩʪʦʤ (Spearmanôs rho=0,339, Sig<0,01), ʪʝʤ ʥʝ ʤʝʥʝʝ ʤʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʟʥʘʯʠʤʳʭ 

ʦʪʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩ ʰʘʛʦʤ. ʇʦʩʪʝʧʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʪʣʠʯʠʡ 

ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʠʩʧʳʪʫʝʤʳʭ ʚ ʩʣʝʜʫʶʱʠʝ ʚʦʟʨʘʩʪʥʳʝ ʧʦʜʛʨʫʧʧʳ: 40ï50 ʣʝʪ, 

51ï60 ʠ 61ï70 ʣʝʪ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʜʦʩʪʠʛʘʣʠ ʫʨʦʚʥʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

(ʊʘʙʣʠʮʘ 7). ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩʚʷʟʴ ʩ ʚʦʟʨʘʩʪʦʤ ʥʝ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ, ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʘ 

ʧʦʚʳʰʘʝʪʩʷ ʦʪ 40ï50 ʛʦʜʘʤ, ʥʦ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʚ ʧʦʜʛʨʫʧʧʝ 61ï70 ʣʝʪ. ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʢ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 6-ʤʠʥʫʪʥʦʛʦ ʰʘʛʦʚʦʛʦ ʪʝʩʪʘ (6-ʄʐʊ).  

 

ʊʘʙʣʠʮʘ 7  

ʊʆʃɽʈɸʅʊʅʆʉʊʔ ʂ ʌʀɿʀʏɽʉʂʆʁ ʅɸɻʈʋɿʂɽ ɹʆʃʔʅʓʍ  

ʉ ʍʆɹʃ, ʇʆʃʋʏʀɺʐʀʍ ʈɽɸɹʀʃʀʊɸʎʀʆʅʅʆɽ ʃɽʏɽʅʀɽ 
 

ʇʘʨʘʤʝʪʨʳ ɺʦʟʨʘʩʪʥʘʷ ʢʘʪʝʛʦʨʠʷ n=500 

ɺʦʟʨʘʩʪʥʘʷ ʧʦʜʛʨʫʧʧʘ 40ï50 ʣʝʪ 51-60 ʣʝʪ 61ï70 ʣʝʪ 

ʏʠʩʣʦ ʠʩʧʳʪʫʝʤʳʭ 47 (9,4%) 356 (71,2%) 93 (18,6%) 

ʇʨʦʡʜʝʥʥʘʷ ʜʠʩʪʘʥʮʠʷ (ʤ) 600,9Ñ21,2 527,9Ñ10,5* 399,0Ñ20,8* 

* ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʡ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʧʦʜʛʨʫʧʧʳ ʧʨʠ ʨ<0,05 
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ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ (ʯʝʨʝʟ 16 ʜʥʝʡ) 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʦʪʤʝʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʰʣʷ, ʦʜʳʰʢʠ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʢʫʨʩʘ ʢʦʤʧʣʝʢʩʥʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʫʣʫʯʰʠʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʌɾɽʃ (ʧʨʠʨʦʩʪ ʥʘ 16%), ʠ ʆʌɺ1 (ʧʨʠʨʦʩʪ ʥʘ 12%). 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʄʆʉ75 ʩʦʩʪʘʚʠʣʦ 10%. ʇʨʦʚʝʜʝʥʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʝʡ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʦʙʦʩʪʨʝʥʠʡ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʥʘ 2,0ï2,5 ʨʘʟ, ʫʣʫʯʰʠʣʘʩʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʫ ʙʦʣʴʥʳʭ ʩ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ) ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʦʙʥʘʨʫʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 86% ʫ 

ʙʦʣʴʥʳʭ ʍʆɹʃ.  
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ɸʥʥʦʪʘʮʠʷ. ʆʙʦʩʥʦʚʘʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʧʨʠʟʥʘʢʠ ʥʝʘʣʢʦʛʦʣʴʥʦʡ 

ʞʠʨʦʚʦʡ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ (ʅɸɾɹʇ) ʚ ʩʪʘʜʠʠ ʩʪʝʘʪʦʟʘ ʫ ʙʦʣʴʥʳʭ ʩ ʉɼ 2-ʛʦ ʪʠʧʘ ʚʳʷʚʣʷʶʪʩʷ ʚ 

68,0ï87,5% ʩʣʫʯʘʝʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʜʠʢʪʦʚʘʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʟʥʘʥʠʡ ʦʙ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʯʝʥʠʷ ʅɸɾɹʇ ʚ ʢʠʨʛʠʟʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʚʳʩʦʪʘʭ. ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʅɸɾɹʇ ʫ ʣʠʮ ʩ 

ʨʘʟʣʠʯʥʳʤ ʚʝʩʦʤ ʪʝʣʘ, ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʛʠʧʦʢʩʠʠ. ʎʝʣʴ. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ ʫ 

ʭʫʜʳʭ ʠ ʪʫʯʥʳʭ ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʥʠʟʢʦʛʦʨʴʷ ʠ ʩʨʝʜʥʝʛʦʨʴʷ ʂʳʨʛʳʟʩʪʘʥʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥʦ ʦʪʢʨʳʪʦʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʥʳʭ ʩ ʅɸɾɹʇ (n=366), ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʥʠʟʢʦʛʦʨʴʷ (ʚʳʩʦʪʘ ʥʘʜ ʫʨ. ʤ. ð 750ï800 ʤ) ʠ ʩʨʝʜʥʝʛʦʨʴʷ (ʚʳʩʦʪʘ ʥʘʜ ʫʨ. ʤ. ð 2046ï

2300 ʤ) ʂʳʨʛʳʟʩʪʘʥʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 58Ñ0,69 ʣʝʪ. ʇʘʮʠʝʥʪʳ ʢʘʞʜʦʛʦ 

ʨʝʛʠʦʥʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: ʅɸɾɹʇ ʠ ʅɸɾɹʇ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ 2 

ʪʠʧʘ. ɺ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʭʫʜʘʷ (ʀʄʊÒ23) ʠ ʪʫʯʥʘʷ (ʀʄʊ >23) 

ʛʨʫʧʧʳ. ʆʧʨʝʜʝʣʝʥʳ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʌɸ), ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ. ɼʠʘʛʥʦʟ ʅɸɾɹʇ ʩʪʘʚʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʤʥʝʟʘ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʠʩʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ SPSS 16.0 ʜʣʷ Windows. ɿʥʘʯʝʥʠʝ p <0,05 ʩʯʠʪʘʣʦʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʧʨʠ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 95%. ʈʝʟʫʣʴʪʘʪʳ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʞʠʪʝʣʠ ʩʨʝʜʥʝʛʦʨʴʷ ʩ ʅɸɾɹʇ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʡ ʀʄʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʛʦʨʮʘʤʠ, ʥʦ 

ʥʘ ʬʦʥʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʀʄʊ ʥʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ. ɺ ʛʨʫʧʧʝ ʧʦʣʥʳʭ 

ʧʘʮʠʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦʨʴʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʅɸɾɹʇ, ʪʘʢ 

ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ, ʦʪʤʝʯʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʣʶʢʦʟʳ 
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ʢʨʦʚʠ, ɸʃʊ ʠ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʥʠʟʢʠʡ HbA1ʩ ʦʪʤʝʯʘʣʩʷ ʫ ʪʫʯʥʳʭ ʛʦʨʮʝʚ. 

ʅʠʟʢʠʝ ʫʨʦʚʥʠ ɸʉʊ ʦʪʤʝʯʝʥʳ ʚ ʛʨʫʧʧʝ ʭʫʜʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʅɸɾɹʇ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʳʩʦʢʦʛʦʨʥʘʷ ʛʠʧʦʢʩʠʷ ʤʦʞʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʪʝʯʝʥʠʝ ʅɸɾɹʇ, ʚʳʟʚʘʥʥʦʡ ʦʞʠʨʝʥʠʝʤ ʠ ʩʪʘʪʴ ʥʦʚʦʡ ʩʪʨʘʪʝʛʠʝʡ 

ʣʝʯʝʥʠʷ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʅɸɾɹʇ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ. 

 

Abstract. Background. According to various authors, signs of NAFLD at the stage of steatosis 

in patients with type 2 diabetes are detected in 68.0ï87.5% of cases. The relevance of the work is 

dictated by the lack of knowledge about the features of the course of NAFLD in the Kyrgyz 

population living in different climatic-geographic regions. The article describes the results of 

studying the course of NAFLD in individuals with different body weights, suffering from type 2 

diabetes mellitus under conditions of high-altitude hypoxia. Aim. To study the features of the course 

of non-alcoholic fatty liver disease in lean and obese patients suffering from type 2 diabetes 

mellitus living in the conditions of low mountains and middle mountains of Kyrgyzstan. Materials 

and methods. An open comparative study of patients with NAFLD (n=366) living in low mountains 

(height above sea level ð 750ï800 m) and middle mountains (height above sea level ð 2046ï2300 

m) of Kyrgyzstan was carried out. The average age of the patients was 58Ñ0.69 years. Patients in 

each region were divided into the following categories: NAFLD and NAFLD in combination with 

type 2 diabetes. In each category of patients, the lean (BMIÒ23) and obese (BMI>23) groups were 

considered. The level of physical activity (FA), anthropometric parameters and biochemical 

parameters of blood were determined. The diagnosis of non-alcoholic fatty liver disease was made 

on the basis of history, laboratory tests, ultrasound examination of the liver, and exclusion of other 

liver diseases. The results were analyzed using the SPSS 16.0 statistical software package for 

Windows. A p value <0.05 was considered statistically significant at the 95% confidence level. 

Results. It was found that the inhabitants of the middle mountains with NAFLD have a lower BMI 

compared with the low mountains, but against the background of type 2 diabetes mellitus they do 

not have significant differences. In the group of obese patients living in medium-altitude conditions, 

both in the group of isolated NAFLD and in combination with diabetes, statistically significant low 

levels of blood glucose, ALT and total cholesterol are noted. The statistically low HbA1c was 

observed in obese mountaineers. Low AST levels were noted in the group of lean patients with 

isolated NAFLD. Conclusion. Our results suggest that chronic hypoxia at high altitude may 

improve the course of obesity induced NAFLD and may be a new strategy for the treatment of 

isolated NAFLD and in combination with diabetes mellitus. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʘʣʢʦʛʦʣʴʥʘʷ ʞʠʨʦʚʘʷ ʙʦʣʝʟʥʴ ʧʝʯʝʥʠ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʅɸɾɹʇ ʫ 

ʭʫʜʳʭ, ʩʨʝʜʥʝʛʦʨʴʝ, ʥʠʟʢʦʛʦʨʴʝ. 

 

Keywords: non-alcoholic fatty liver disease, diabetes mellitus, lean NAFLD, middle 

mountains, low mountains. 

 

ʅʝʘʣʢʦʛʦʣʴʥʘʷ ʞʠʨʦʚʘʷ ʙʦʣʝʟʥʴ ʧʝʯʝʥʠ (ʅɸɾɹʇ), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʠʟ ʩʝʙʷ ʥʘʢʦʧʣʝʥʠʝ 

ʞʠʨʘ ʚ ʥʝʡ ʙʝʟ ʚʪʦʨʠʯʥʳʭ ʧʨʠʯʠʥ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʵʪʦʛʦ 

ʦʨʛʘʥʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ 25% ʚʦ ʚʩʝʤ ʤʠʨʝ [1, 2]. ʆʞʠʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʅɸɾɹʇ [3]. ʂʣʘʩʩʠʯʝʩʢʠʡ ʬʝʥʦʪʠʧ ʧʘʮʠʝʥʪʘ ʩ ʅɸɾɹʇ ð ɻ ʪʦ ʯʝʣʦʚʝʢ ʩ 

ʦʞʠʨʝʥʠʝʤ ʠʣʠ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ, ʧʨʦʷʚʣʷʶʱʠʡ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ [1]. ʆʜʥʘʢʦ ʦʪ 8 ʜʦ 19% ʩʣʫʯʘʝʚ ʅɸɾɹʇ ʚʦʟʥʠʢʘʝʪ ʫ ʩʫʙʲʝʢʪʦʚ ʙʝʟ ʦʞʠʨʝʥʠʷ ʠ ʙʝʟ 
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ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ (ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ): <25 ʤʛ/ʢʛ2), ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʅɸɾɹʇ ʙʝʟ 

ʦʞʠʨʝʥʠʷ [4ï10]. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʅɸɾɹʇ ʫ ʣʠʮ ʙʝʟ ʦʞʠʨʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ [11]. ɼʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʀʈ), ʘʥʦʤʘʣʴʥʦʤʫ ʤʝʪʘʙʦʣʠʟʤʫ ʛʣʶʢʦʟʳ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ 

ʨʘʟʚʠʪʠʷ ʜʠʘʙʝʪʘ [12ï14]. ʅɸɾɹʇ ʠ ʉɼ2 ʪʠʧʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʤʝʩʪʝ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ 

ʅɸɾɹʇ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 50ï59 ʣʝʪ (62,2%) [15]. 

ɹʦʣʝʝ ʪʦʛʦ, ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʅɸɾɹʇ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʨʠʩʢʦʤ ʭʨʦʥʠʯʝʩʢʠʭ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʉɼ2, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʥʥʝʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ 

ʩʤʝʨʪʠ [16].  

ɺ 2017 ʛ. Guo et al. ʚʳʷʚʠʣʠ ʧʦʚʳʰʝʥʥʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ 

ʙʣʷʰʝʢ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʡ 

ʫʣʴʪʨʘʟʚʫʢʦʤ ʅɸɾɹʇ ʫ ʣʶʜʝʡ ʩ ʉɼ2 [17]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʩʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ 

ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʚʦʜʠʪʴ ʩʢʨʠʥʠʥʛ ʧʘʮʠʝʥʪʦʚ ʩ ʅɸɾɹʇ ʥʘ ʉɼ2 [1]. ʇʦ ʜʘʥʥʳʤ ʷʧʦʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʞʠʨʝʥʠʝ ʧʝʯʝʥʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʜʠʘʙʝʪʘ ʫ ʤʫʞʯʠʥ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ 

ʪʝʣʘ (ʀʄʊ 20ï22,9 ʢʛ/ʤ2), ʪʦʛʜʘ ʢʘʢ ʫ ʞʝʥʱʠʥ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉɼ2 ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʚʝʩʝ [18].  

ɻʦʨʳ ʟʘʥʠʤʘʶʪ ʧʦʯʪʠ 27% ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʥʦʡ ʩʫʰʠ, ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʧʨʦʞʠʚʘʝʪ 15% 

ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʛʦʨʴʷ, ʷʚʣʷʝʪʩʷ ʛʠʧʦʢʩʠʷ. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʅɸɾɹʇ ʫ ʣʠʮ 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ ʠ ʩʨʝʜʥʝʛʦʨʴʷ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ [20]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʯʝʥʠʷ ʅɸɾɹʇ ʫ ʞʠʚʦʪʥʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʥʦʡ ʛʠʧʦʢʩʠʠ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʩ 2020 ʛ. [21]. 

ɹʦʣʝʝ 70%  ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ ʟʘʥʠʤʘʶʪ ʛʦʨʳ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʨʥʳʭ 

ʩʠʩʪʝʤ ʄ. ʄ. ʄʠʨʨʘʭʠʤʦʚʘ ʠ ʇ. ʅ. ɻʦʣʴʜʙʝʨʛʘ, ʠʩʩʣʝʜʫʝʤʦʝ ʥʘʤʠ ʥʘʩʝʣʝʥʠʝ ʧʨʦʞʠʚʘʝʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʚʭʦʜʷʱʠʡ ʚ ʜʠʘʧʘʟʦʥ ʦʙʞʠʪʦʛʦ ʚʳʩʦʢʦʛʦʨʴʷ (ʦʪ 1800ï2500 ʤ ʜʦ 3500ï4500 

ʤ) [19]. ʆʪʩʫʪʩʪʚʠʝ ʟʥʘʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʪʝʯʝʥʠʷ ʅɸɾɹʇ ʚ ʢʠʨʛʠʟʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʚ ʫʩʣʦʚʠʷ ʛʦʨ [20], ʠ ʩʢʫʜʥʦʩʪʴ ʧʫʙʣʠʢʘʮʠʡ ʚ ʤʠʨʝ [21], 

ʧʦʙʫʜʠʣʠ ʥʘʩ ʠʟʫʯʠʪʴ ʅɸɾɹʇ ʫ ʣʠʮ ʩ ʨʘʟʣʠʯʥʳʤ ʚʝʩʦʤ ʪʝʣʘ, ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʷ ʠ ʩʨʝʜʥʝʛʦʨʴʷ ʂʳʨʛʳʟʩʪʘʥʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʅɸɾɹʇ ʫ ʭʫʜʳʭ ʠ ʪʫʯʥʳʭ ʙʦʣʴʥʳʭ, 

ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʷ ʠ ʩʨʝʜʥʝʛʦʨʴʷ 

ʂʳʨʛʳʟʩʪʘʥʘ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʝʩʪʦ ʠ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʦʣʴʥʳʭ ʩ ʅɸɾɹʇ (n=366), ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʷ (ʛ. ɹʠʰʢʝʢ, ʚʳʩʦʪʘ ʥʘʜ ʫʨ. 

ʤ. ð 750ï800 ʤ, n=146, ʠʟ ʥʠʭ ʩ ʉɼ2 ð 84, ʙʝʟ ʉɼ2 ð 62) ʠ ʩʨʝʜʥʝʛʦʨʴʷ (ɸʪ-ɹʘʰʠʥʩʢʠʡ 

ʨʘʡʦʥ, ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʚʳʩʦʪʘ ʥʘʜ ʫʨ. ʤ. ð 2046ï2300 ʤ, n=220, ʠʟ ʥʠʭ ʩ ʉɼ2 ð 95, ʙʝʟ 

ʉɼ2 ð 125) ʂʳʨʛʳʟʩʪʘʥʘ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʚ ʛʨʫʧʧʘʭ ʙʝʟ ʉɼ2 ʩʦʩʪʘʚʠʣʠ 47,4% ʠ 52,6% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʛʨʫʧʧʘʭ ʩ ʉɼ2 ð 33,3% ʧʨʦʪʠʚ 66,7%.   

ʅʘʙʦʨ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚʦ ʚʨʝʤʷ ʘʤʙʫʣʘʪʦʨʥʳʭ ʧʨʠʝʤʦʚ ʥʘ ʙʘʟʘʭ ʩʣʝʜʫʶʱʠʭ 

ʫʯʨʝʞʜʝʥʠʡ: ʮʝʥʪʨ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ (ʎʉʄ) ɸʪ-ɹʘʰʳʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʅʘʨʳʥʩʢʠʡ 

ʦʙʣʘʩʪʥʦʡ ʎʉʄ, ʕʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʨʠ ʄɿ ʂʈ, ʎʉʄ ʛ. ɹʠʰʢʝʢ.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 8. ˉ3. 2022 

https://doi.org/10.33619/2414-2948/76 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 230 

ɺʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʘʥʘʣʠʟʠʨʫʝʤʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʘʤʙʫʣʘʪʦʨʥʳʝ ʧʘʮʠʝʥʪʳ, 

ʦʙʨʘʪʠʚʰʠʝʩʷ ʚ ʎʉʄ ʧʝʨʠʦʜ ʩ ʠʶʥʷ 2019 ʛ. ʧʦ ʠʶʥʴ 2021 ʛ.  

ʀʟʫʯʘʝʤʳʝ ʧʦʧʫʣʷʮʠʠ (ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ). ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʝ ʧʦʧʫʣʷʮʠʠ, 

ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʷ (ʛ. ɹʠʰʢʝʢ) ʠ ʩʨʝʜʥʝʛʦʨʴʷ (ɸʪ-ɹʘʰʠʥʩʢʠʡ ʨʘʡʦʥ). 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 58Ñ0,69 ʣʝʪ. ʇʘʮʠʝʥʪʳ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 

ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: ʅɸɾɹʇ ʠ ʅɸɾɹʇ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ2 ʪʠʧʘ. ʃʠʮʘ ʩ ʅɸɾɹʇ ʙʝʟ 

ʉɼ2, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʵʪʠʭ ʞʝ ʚʳʩʦʪʘʭ, ʙʳʣʠ ʚʟʷʪʳ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ 

ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʣʠʮʘ ʩ ʀʄʊÒ23 ʠ ʀʄʊ>23 ʧʨʠ ʥʦʨʤʝ ʜʣʷ ʘʟʠʘʪʦʚ 18,5ï

22,9. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʅɸɾɹʇ, 

ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʧʦʧʫʣʷʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʪʦʣʴʢʦ ʵʪʥʠʯʝʩʢʠʤʠ ʢʠʨʛʠʟʘʤʠ.   

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ: ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 35 ʣʝʪ ʩ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʝʡ ʧʝʯʝʥʠ (ʧʦ ʜʘʥʥʳʤ ʋɿʀ ʧʝʯʝʥʠ), ʙʦʣʴʥʳʝ ʩ ʅɸɾɹʇ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ 2, 

ʥʘʣʠʯʠʝ ʧʦʜʧʠʩʘʥʥʦʛʦ ʧʘʮʠʝʥʪʦʤ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: ʙʝʨʝʤʝʥʥʦʩʪʴ, ʢʦʨʤʣʝʥʠʝ ʛʨʫʜʴʶ, ʚʠʨʫʩʥʳʝ ʛʝʧʘʪʠʪʳ, 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ (ʚʦʧʨʦʩʥʠʢ AUDIT), ʘʫʪʦʠʤʤʫʥʥʳʡ ʛʝʧʘʪʠʪ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʩ ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʙʦʣʝʟʥʠ ʥʘʢʦʧʣʝʥʠʷ ʧʝʯʝʥʠ, ʪʷʞʝʣʳʝ 

ʩʦʤʘʪʠʯʝʩʢʠʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʉʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨʢʠ ʠʟ ʠʟʫʯʘʝʤʦʡ 

ʧʦʧʫʣʷʮʠʠ (ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʳʙʦʨʦʢ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʟʫʯʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ). ɸʥʘʣʠʟʠʨʫʝʤʘʷ 

ʛʨʫʧʧʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʝʪʦʜʦʤ ʩʧʣʦʰʥʦʡ ʚʳʙʦʨʢʠ: ʚʩʝ ʧʘʮʠʝʥʪʳ, ʦʙʨʘʪʠʚʰʠʝʩʷ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʅɸɾɹʇ ʠ ʉɼ 2 ʪʠʧʘ, ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʦ ʥʘʙʣʶʜʘʪʝʣʴʥʦʝ ʦʜʥʦʤʦʤʝʥʪʥʦʝ ʦʪʢʨʳʪʦʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʧʨʠʥʮʠʧʫ çʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴè. ʇʘʮʠʝʥʪʳ ʩ ʅɸɾɹʇ ʦʙʝʠʭ 

ʨʝʛʠʦʥʦʚ (ʥʠʟʢʦʛʦʨʴʷ ʠ ʩʨʝʜʥʝʛʦʨʴʷ) ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: ʩ ʥʘʣʠʯʠʝʤ 

ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʉɼ2 ʠ ʙʝʟ ʉɼ2. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʥʦʨʤʘʣʴʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ (ʀʄʊ <23) ʠ ʣʠʮʘ ʩ ʀʄʊ>235. ʇʨʦʚʦʜʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʦʮʝʥʪʘ ʞʠʨʘ, ʩʪʨʫʢʪʫʨʳ ʦʞʠʨʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʠ ʧʝʯʝʥʦʯʥʳʭ ʪʝʩʪʦʚ. 

ʄʝʪʦʜʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʌɸ) ʙʳʣ ʧʨʠʤʝʥʝʥ ʦʧʨʦʩʥʠʢ ʌɸ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ International Physical Activity Prevalence Study 

www.ipaq.ki.se. ʄʝʥʝʝ 21 ʙʘʣʣʘ ʧʦ ʦʧʨʦʩʥʠʢʫ ʨʘʩʮʝʥʠʚʘʣʩʷ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ ʌɸ 

(ʛʠʧʦʜʠʥʘʤʠʷ), 21ï28 ʙʘʣʣʦʚ ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʌɸ, 28 ʠ ʙʦʣʝʝ ʙʘʣʣʦʚ ð 

ʦʧʪʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʌʠʟʠʢʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʠʟʤʝʨʝʥʠʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʨʦʩʪ, ʤʘʩʩʘ ʪʝʣʘ, ʦʢʨʫʞʥʦʩʪʴ ʪʘʣʠʠ (ʆʊ)), ʨʘʩʯʝʪ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ), 

ʧʨʦʮʝʥʪʘ ʞʠʨʘ ʚ ʦʨʛʘʥʠʟʤʝ ʪʦʱʝʡ ʤʘʩʩʳ ʪʝʣʘ (ʊʄʊ), ʠʟʤʝʨʝʥʠʝ ɸɼ ʧʦ ʤʝʪʦʜʫ 

ʅ. ʉ. ʂʦʨʦʪʢʦʚʘ. ʉʦʛʣʘʩʥʦ ʛʨʘʜʘʮʠʷʤ ɺʆɿ (1997) ʦʮʝʥʠʚʘʣʠ ʩʪʝʧʝʥʠ ʦʞʠʨʝʥʠʷ ʧʦ ʀʄʊ. 

ʇʨʦʮʝʥʪ ʞʠʨʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʘʤ: ʜʣʷ ʞʝʥʱʠʥ % ʞʠʨʘ ʚ ʦʨʛʘʥʠʟʤʝ = 100 ï (0,11077 Ĭ 

(ʦʙʲʝʤ ʞʠʚʦʪʘ, ʩʤ) ï 0,17666 Ĭ (ʨʦʩʪ, ʤ) +0, 14354 Ĭ (ʚʝʩ, ʢʛ) + 51,033); ʜʣʷ ʤʫʞʯʠʥ % ʞʠʨʘ ʚ 

ʦʨʛʘʥʠʟʤʝ = 0,31457 Ĭ (ʦʙʲʝʤ ʞʠʚʦʪʘ, ʩʤ) ï 0,10969 Ĭ (ʚʝʩ, ʢʛ) + 10,834, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʩʯʝʪʦʤ ʊʄʊ ʧʦ ʬʦʨʤʫʣʝ: ʊʄʊ = 82 ī (82 Ĭ (25%/100) = 82 ī (82 Ĭ 0,25) = 82 ī 20,5 = 61,5. 

ɿʘʙʦʨ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʫʪʨʦʤ ʥʘʪʦʱʘʢ ʧʦʩʣʝ ʥʝ ʤʝʥʝʝ 

12 ʯʘʩʦʚ ʛʦʣʦʜʘʥʠʷ. ɻʣʠʢʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ (HbA1ʉ) ʦʧʨʝʜʝʣʷʣʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʘʥʘʣʠʟʘʪʦʨʘ D10 ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʨʝʬʝʨʝʥʩʥʳʡ ʤʝʪʦʜ ð ʞʠʜʢʦʩʪʥʘʷ ʠʦʥʦʦʙʤʝʥʥʘʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ɺʕɾʍ).  ʅʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ BS-200 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ: ʛʣʶʢʦʟʘ, ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ (ʆʍ), 
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ʣʠʧʦʧʨʦʪʝʠʥʳ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇɺʇ), ʣʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ), 

ʪʨʠʛʣʠʮʝʨʠʜʳ (ʊɻ), ʫʨʦʚʥʠ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ (ɸʃʊ), ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ 

(ɸʉʊ), ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ, ʢʨʝʘʪʠʥʠʥʘ. ɼʠʘʛʥʦʟ ʥʝʘʣʢʦʛʦʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ ʩʪʘʚʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʤʥʝʟʘ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʠʩʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ SPSS 16.0 ʜʣʷ Windows.  ɼʣʷ ʦʮʝʥʢʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʪʦʛʦ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʚʳʙʦʨʢʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʛʝʥʝʨʘʣʴʥʳʤ ʩʦʚʦʢʫʧʥʦʩʪʷʤ 

ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʠʪʝʨʠʡ ʂʦʣʤʦʛʦʨʦʚʘïʉʤʠʨʥʦʚʘ. ʋʯʠʪʳʚʘʷ 

ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ (ʨ>0,05), ʜʣʷ ʠʭ ʩʨʘʚʥʝʥʠʷ ʧʨʠʤʝʥʷʣʠ t-

ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʧʨʝʜʝʣʷʣʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʪʘʪʠʩʪʠʢʠ, ʨʝʟʫʣʴʪʘʪʳ ʦʧʠʩʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʚʠʜʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʦʰʠʙʢʠ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (ʄÑm). ʊʝʩʪ ʢʦʨʨʝʣʷʮʠʠ 

ʇʠʨʩʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ. ɿʥʘʯʝʥʠʝ p <0,05 

ʩʯʠʪʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʧʨʠ ʫʨʦʚʥʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 95%.  

ʕʪʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ 

ʛʫʤʘʥʥʦʩʪʠ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʜʠʨʝʢʪʠʚʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (86/609/ɽɽʉ) ʠ 

ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʜʦʙʨʝʥʦ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘè ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʟʘʢʣʶʯʝʥʠʝ ˉ6 ʦʪ 08 ʦʢʪʷʙʨʷ 2019 ʛ.). 

ʈʝʟʫʣʴʪʘʪʳ. ɼʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʝ ʦʞʠʨʝʥʠʷ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʩ ʅɸɾɹʇ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʈʠʩʫʥʢʝ 1. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ ð ʞʠʪʝʣʠ 

ʩʨʝʜʥʝʛʦʨʴʷ ʩ ʅɸɾɹʇ ʠʤʝʣʠ ʙʦʣʝʝ ʥʠʟʢʠʡ ʀʄʊ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʛʦʨʮʘʤʠ. 

 

 
a) 

 
b) 

ʈʠʩʫʥʦʢ 1. a) ʉʪʨʫʢʪʫʨʘ ʦʞʠʨʝʥʠʷ ʞʠʪʝʣʝʡ ʥʠʟʢʦʛʦʨʴʷ (ʛ. ɹʠʰʢʝʢ) ʠ ʩʨʝʜʥʝʛʦʨʴʷ (ʩ. ɸʪ-ɹʘʰʳ) 

ʩ ʅɸɾɹʇ ʧʦ ʜʘʥʥʳʤ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʙʝʩ ʉɼ2, *p<0,05; b) ʉʪʨʫʢʪʫʨʘ ʦʞʠʨʝʥʠʷ ʞʠʪʝʣʝʡ 

ʥʠʟʢʦʛʦʨʴʷ (ʛ. ɹʠʰʢʝʢ) ʠ ʩʨʝʜʥʝʛʦʨʴʷ (ʩ. ɸʪ-ɹʘʰʳ) ʩ ʅɸɾɹʇ ʠ ʉɼ 2 
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ʅʦʨʤʘʣʴʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 30% ʛʦʨʮʝʚ ʧʨʦʪʠʚ 6,4% ʞʠʪʝʣʝʡ ɹʠʰʢʝʢʘ. 

ʉʪʨʫʢʪʫʨʘ ʦʞʠʨʝʥʠʷ ʫ ʞʠʪʝʣʝʡ ʩʨʝʜʥʝʛʦʨʴʷ ʩ ʅɸɾɹʇ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ2 ʤʝʥʷʣʘʩʴ 

ʢʘʨʜʠʥʘʣʴʥʦ, ʠ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝʤ ʠʟʙʳʪʦʯʥʦʛʦ ʚʝʩʘ ʠ ʦʞʠʨʝʥʠʷ 2 ʩʪʝʧʝʥʠ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʉɼ2 ʩʨʝʜʠ ʞʠʪʝʣʝʡ ɹʠʰʢʝʢʘ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ 

ʣʠʮ ʩ ʥʦʨʤʘʣʴʥʳʤ ʀʄʊ (ʫ 11,7%), ʯʪʦ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʥʪʘ 

ʞʠʨʘ ʫ ʤʫʞʯʠʥ, ʩʪʨʘʜʘʶʱʠʭ ʅɸɾɹʇ ʙʝʟ ʉɼ2, ʚʳʷʚʠʣʦ ʪʝʥʜʝʥʮʠʶ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʩʩʳ ʪʝʣʘ ʠ ʨʝʛʠʦʥʘ ʧʨʦʞʠʚʘʥʠʷ (ʈʠʩʫʥʦʢ 2).  

 
ʈʠʩʫʥʦʢ 2. ʇʨʦʮʝʥʪ ʞʠʨʘ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩ ʅɸɾɹʇ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦʨʴʷ 

(ʛ. ɹʠʰʢʝʢ) ʠ ʩʨʝʜʥʝʛʦʨʴʷ (ʩ. ɸʪ-ɹʘʰʳ), *p<0,05 

 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʧʨʦʮʝʥʪ ʞʠʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣ ʧʨʠʝʤʣʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ (18ï25%) 

ʥʝ ʪʦʣʴʢʦ ʫ ʪʫʯʥʳʭ ʤʫʞʯʠʥ ʥʠʟʢʦʛʦʨʴʷ ʠ ʩʨʝʜʥʝʛʦʨʴʷ (31,9% ʠ 32,9%), ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʮʠʬʨʳ 

ʥʘʙʣʶʜʘʣʠʩʴ ʪʘʢʞʝ ʫ ʤʫʞʯʠʥ ʩ ʥʦʨʤʘʣʴʥʳʤ ʚʝʩʦʤ, 33,8% ʠ 33,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʭʫʜʳʭ 

ʞʝʥʱʠʥ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʝʤʣʝʤʳʭ ʛʨʘʥʠʮ (21ï31%), ʘ ʪʫʯʥʳʝ 

ʞʝʥʠɦʥʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʦʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʮʝʥʪʘ ʞʠʨʘ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʅɸɾɹʇ ʚ ʭʫʜʦʡ ʢʦʛʦʨʪʝ ʞʝʥʱʠʥ ʩ ʅɸɾɹʇ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ2 ʪʠʧʘ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʧʨʦʮʝʥʪʘ ʞʠʨʘ, ʢʦʪʦʨʳʡ ʧʨʠʙʣʠʞʘʣʩʷ ʢ ʧʦʛʨʘʥʠʯʥʳʤ 

ʮʠʬʨʘʤ. ʋ ʤʫʞʯʠʥ ʦʙʝʠʭ ʨʝʛʠʦʥʦʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʣ ʧʨʠʝʤʣʝʤʳʝ ʮʠʬʨʳ 

(ʈʠʩʫʥʦʢ 3). 

  

 
 

ʈʠʩʫʥʦʢ 3. ʇʨʦʮʝʥʪ ʞʠʨʘ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʩ ʅɸɾɹʇ + ʉɼ2, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʥʠʟʢʦʛʦʨʴʷ (ʛ. ɹʠʰʢʝʢ) ʠ ʩʨʝʜʥʝʛʦʨʴʷ (ʩ. ɸʪ-ɹʘʰʳ) 

 

ʆʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʦʩʥʠʢʘ ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ 84,7% 

ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʙʨʘʣʠ ʤʝʥʝʝ 21 ʙʘʣʣʘ, ʨʘʩʮʝʥʝʥʥʳʝ ʢʘʢ ʛʠʧʦʜʠʥʘʤʠʷ. ʌɸ ʞʝʥʱʠʥ ʩʦʩʪʘʚʠʣʘ 
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18,4Ñ5,7, ʘ ʫ ʤʫʞʯʠʥ 19,1Ñ7,1. ʅʘʡʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʣʘʙʘʷ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʌɸ 

ʞʝʥʱʠʥ ʠ ʧʨʦʮʝʥʪʦʤ ʞʠʨʘ ʚ ʛʨʫʧʧʝ ʙʝʟ ʉɼ (r = 0,276, ʨ <0,05). ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʉɼ 

ʧʨʦʮʝʥʪ ʞʠʨʘ ʥʝ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʌɸ.  

ʆʊ ʫ ʞʠʪʝʣʝʡ ʛ. ɹʠʰʢʝʢ ʩ ʅɸɾɹʇ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʩʦʩʪʘʚʣʷʣ 77 (70ï84) ʩʤ 

ʧʨʦʪʠʚ 84,7 (67ï97) ʩʤ ʛʦʨʮʝʚ. ʉʦʯʝʪʘʥʠʝ ʅɸɾɹʇ ʠ ʉɼ2 ʫ ʵʪʦʡ ʞʝ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ð 90 (82ï97) ʠ 93 (83ï93) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʊ ʫ 

ʪʫʯʥʳʭ ʙʦʣʴʥʳʭ ʩ ʅɸɾɹʇ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ2 ʠ ʙʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ.  

 

ʊʘʙʣʠʮʘ  
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʦʪʤʝʯʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ 

ʢʨʦʚʠ ʫ ʪʫʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʅɸɾɹʇ ʙʝʟ ʉɼ2, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦʨʴʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʟʢʦʛʦʨʮʘʤʠ (ʨ<0,05). ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʩ ʉɼ2, 

ʛʜʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʝʩʦʚʦʡ ʢʘʪʝʛʦʨʠʠ, ʦʪʤʝʯʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʣʶʢʦʟʳ ʫ ʛʦʨʮʝʚ ʩ ʨ<0,05. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʥʘʨʫʰʝʥʠʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʷʚʣʷʝʪʩʷ 

ʫʨʦʚʝʥʴ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ (HbA1ʩ). ɺ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʛʨʫʧʧʘʭ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ 

ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʛʣʠʢʦʛʝʤʦʛʣʦʙʠʥʘ ʜʦʩʪʠʛʣʠ ʥʝ ʙʦʣʝʝ 25% ʣʠʮ  ʉɼ2.  ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʠʟʢʠʡ HbA1ʩ ʦʪʤʝʯʘʣʩʷ ʫ ʛʦʨʮʝʚ ʩ ʀʄʊ ʙʦʣʝʝ 23 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ ʉɼ2, ʞʠʪʝʣʷʤʠ ʛ. 

ɹʠʰʢʝʢ. ɺʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʆʍ ʢʘʢ ʚ ʛʨʫʧʧʝ ʧʦʣʥʳʭ 

ʩʨʝʜʥʝʛʦʨʮʝʚ ʩ ʅɸɾɹʇ ʙʝʟ ʉɼ (ʨ<0,001), ʪʘʢ ʠ ʛʨʫʧʧʝ ʧʦʣʥʳʭ ʩ ʉɼ2 (ʨ<0,05). ɺʳʩʦʢʦʛʦʨʥʘʷ 

ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʥʠʟʢʦʛʦʨʥʦʡ ʛʨʫʧʧʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʠʟʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʊɻ (ʨ<0,05). ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʘʪʝʨʦʛʝʥʥʦʩʪʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɸʃʊ ʚ ʛʨʫʧʧʝ ʢʘʢ ʭʫʜʳʭ, ʪʘʢ ʠ 

ʧʦʣʥʳʭ ʧʘʮʠʝʥʪʦʚ ʅɸɾɹʇ ʙʝʟ ʉɼ2 ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʛʨʫʧʧʝ ʛʦʨʮʝʚ. ʉʦʯʝʪʘʥʠʝ ʩ ʉɼ2 ʫ ʪʘʢʠʭ 

ʙʦʣʴʥʳʭ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʟʢʠʤʠ ʮʠʬʨʘʤʠ ɸʃʊ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʣʠʮ ʩ ʀʄʊ ʙʦʣʝʝ 23. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ɸʉʊ ʦʪʤʝʯʝʥʳ ʚ ʛʨʫʧʧʝ ʭʫʜʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʅɸɾɹʇ. ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʙʠʣʠʨʫʙʠʥʘ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʋʨʦʚʝʥʴ ʢʨʝʘʪʠʥʠʥʘ ʭʦʪʷ ʠ ʥʝ ʠʤʝʣ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ, ʥʦ ʫ ʩʨʝʜʥʝʛʦʨʮʝʚ ʠʤʝʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
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ʆʙʩʫʞʜʝʥʠʝ 

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʚʳʙʦʨʦʢ. ʅʘʙʦʨ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 

ʘʤʙʫʣʘʪʦʨʥʦʤ ʫʨʦʚʥʝ ʙʝʟ ʫʯʝʪʘ ʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ ʅɸɾɹʇ, ʯʪʦ ʤʦʛʣʦ ʧʦʚʣʠʷʪʴ ʥʘ ʚʥʝʰʥʶʶ 

ʚʘʣʠʜʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʚʳʚʦʜʦʚ ʠ ʠʭ ʵʢʩʪʨʘʧʦʣʷʮʠʶ ʥʘ ʮʝʣʝʚʫʶ ʧʦʧʫʣʷʮʠʶ. 

 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʧʫʙʣʠʢʘʮʠʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʪʝʣʘ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʦʮʝʥʢʠ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʤʘʩʩʦʡ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʠ ʧʨʦʮʝʥʪʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʘ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʢʠ ʀʄʊ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ. ʅʠʟʢʠʡ ʀʄʊ ʠ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʞʠʨʘ ʚ ʦʨʛʘʥʠʟʤʝ 

ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʘʨʢʦʧʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʉɼ [22]. 

ʉʘʨʢʦʧʝʥʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʅɸɾɹʇ ʫ ʙʦʣʴʥʳʭ ʩ ʉɼ [23] ʠ ʥʝʟʘʚʠʩʠʤʦ 

ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʬʠʙʨʦʟʘ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ [24]. Chung G. E., Kim M. J. ʠ ʜʨ. ʚʳʷʚʠʣʠ 

ʙʦʣɹh ʫʶ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʤʝʞʜʫ ʩʘʨʢʦʧʝʥʠʝʡ ʠ ʅɸɾɹʇ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ [25]. ʋ 

ʥʘʰʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʅɸɾɹʇ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ 2 ʦʪʤʝʯʘʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘʷ ʧʨʷʤʘʷ ʩʠʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʀʄʊ ʠ ʊʄʊ (r = 0,786 ʠ r = 0,729 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʨ<0,001). ʆʪʤʝʯʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʦʙʨʘʪʥʘʷ ʩʠʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʊʄʊ ʠ ʧʨʦʮʝʥʪʦʤ 

ʞʠʨʘ ʚ ʛʨʫʧʧʝ ʉɼ2 ʠ ʅɸɾɹʇ (r = ī0,863 ʠ r = ī0,853 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ<0,001).  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʡ ʬʘʢʪ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʨʘʥʝʝ [26, 27] ʥʠʟʢʦʡ 

ʌɸ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʦʤ ʧʠʪʘʥʠʷ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʉɼ ʦʪʷʞʝʣʷʝʪ ʪʝʯʝʥʠʝ ʅɸɾɹʇ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʀʄʊ, ʘ 

ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ, ɔ-GT, ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ, TNF-Ŭ, ʠʥʩʫʣʠʥʘ 

ʠ HOMA-IR, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʅɸɾɹʇ [28]. ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʪʘʢʞʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ ʠ ʚ 

ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʳʩʦʢʦʛʦʨʥʦʡ ʛʨʫʧʧʳ. 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʯʝʥʠʷ ʅɸɾɹʇ ʫ ʣʶʜʝʡ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʛʠʧʦʢʩʠʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʅɸɾɹʇ ʚ ʫʩʣʦʚʠʷʭ ʭʨʦʥʠʯʝʩʢʦʡ 

ʛʠʧʦʢʩʠʠ ʝʜʠʥʠʯʥʳ [21]. ɽʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʘʷ ʧʨʝʭʦʜʷʱʘʷ ʛʠʧʦʢʩʠʷ 

ʩʥʠʞʘʝʪ ʚʝʩ ʤʳʰʝʡ ʠ ʫʣʫʯʰʘʝʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʛʣʶʢʦʟʝ, ʩʥʠʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʫ ʤʳʰʝʡ 

ʠ ʦʙʣʝʛʯʘʝʪ ʦʞʠʨʝʥʠʝ ʧʝʯʝʥʠ [21, 29]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʦʪʝʢʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʛʦʨʥʦʡ ʛʠʧʦʢʩʠʠ ʥʘ ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʥʠʟʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʛʣʶʢʦʟʳ ʢʨʦʚʠ, ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ɸʃʊ ʫ ʛʦʨʮʝʚ ʢʘʢ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʅɸɾɹʇ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ2.  

 

ʂʣʠʥʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʍʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ ʚ ʫʩʣʦʚʠʷʭ ʣʝʯʝʥʠʷ ʚ ʩʨʝʜʥʝʛʦʨʴʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʧʨʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʅɸɾɹʇ, ʪʘʢ ʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩ 

ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʝʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʚʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʫʨʦʚʥʷ ʙʝʟ ʫʯʝʪʘ ʦʩʣʦʞʥʝʥʥʦʡ ʅɸɾɹʇ. ɺʦ-ʚʪʦʨʳʭ, ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʅɸɾɹʇ ʠ ʉɼ2 ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʴʶ, ʩʦʧʫʪʩʪʚʫʶʱʘʷ 

ʧʘʪʦʣʦʛʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʤʦʛʣʠ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʅɸɾɹʇ ʫ ʣʠʮ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʉɼ2 ʠ ʙʝʟ ʧʨʦʚʦʜʠʪʩʷ ʚʧʝʨʚʳʝ, ʯʪʦ 

ʦʜʥʦʟʥʘʯʥʦ ʜʠʢʪʫʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘʩʝʣʝʥʠʷ. 
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