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NUMERICAL CALCULATION OF RADIATIVE HEAT TRANSFER  
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ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʪʦʯʥʦʩʪʴ P1-ʧʨʠʙʣʠʞʝʥʠʷ ʤʝʪʦʜʘ ʩʬʝʨʠʯʝʩʢʠʭ ʛʘʨʤʦʥʠʢ ʠ 

S2-ʧʨʠʙʣʠʞʝʥʠʷ ʤʝʪʦʜʘ ʜʠʩʢʨʝʪʥʳʭ  ʦʨʜʠʥʘʪ ʜʣʷ ʨʘʩʯʝʪʘ ʪʝʧʣʦʦʙʤʝʥʘ ʠʟʣʫʯʝʥʠʝʤ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʣʫʯʘʠ ʠʟʦʪʨʦʧʥʦ ʨʘʩʩʝʠʚʘʶʱʝʡ ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʦʜʥʦʨʦʜʥʦʡ 

ʧʦʛʣʦʱʘʶʱʝʡ ʩʨʝʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʪʦʯʥʳʤ ʨʝʰʝʥʠʝʤ, P3-

ʧʨʠʙʣʠʞʝʥʠʝʤ ʠ ʟʦʥʘʣʴʥʳʤ ʤʝʪʦʜʦʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ S2-ʧʨʠʙʣʠʞʝʥʠʷ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ P1-ʧʨʠʙʣʠʞʝʥʠʝʤ ʧʨʠ ʤʘʣʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ 

ʩʨʝʜʳ. 

 

Abstract. The accuracy of the P1-approximation of the spherical harmonicôs method and 

the S2-approximation of the discrete ordinate method for calculating heat transfer by radiation are 

analyzed. The cases of an isotropically scattering homogeneous medium and a homogeneous 

absorbing medium are considered. The calculation results are compared with the exact solution, 

the P3-approximation and the zonal method. It is shown that the accuracy of the S2-approximation is 

higher compared to the P1-approximation at small and intermediate values of the optical thickness 

of the medium. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ, ʧʦʛʣʦʱʝʥʠʝ ʠ ʨʘʩʩʝʷʥʠʝ, ʣʫʯʠʩʪʳʡ ʧʦʪʦʢ, 

ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ.  

 

Keywords: radiation intensity, absorption and dispersion, radiation flux, degree of blackness. 

 

ʃʫʯʠʩʪʳʡ ʪʝʧʣʦʦʙʤʝʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʦʨʫʜʦʚʘʥʠʡ. ʉʦʚʤʝʩʪʥʦ ʩ 

ʢʦʥʚʝʢʪʠʚʥʳʤ ʠ ʪʫʨʙʫʣʝʥʪʥʳʤ ʤʝʭʘʥʠʟʤʘʤʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʥ ʬʦʨʤʠʨʫʝʪ ʥʘ ʦʛʨʘʞʜʘʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʣʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʋʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʜʠʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʨʘʟʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʨʫʛ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ  ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʣʝʡ ʣʫʯʠʩʪʦʛʦ ʠ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ  ʧʦʪʦʢʦʚ ʪʝʧʣʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦ 

ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ.  
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ʇʝʨʝʥʦʩ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʝʤ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ 

ʈʠʩʫʥʢʝ 1, ʤʦʜʝʣʠʨʦʚʘʣʩʷ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ: ʤʝʪʦʜʦʤ ʩʬʝʨʠʯʝʩʢʠʭ ʛʘʨʤʦʥʠʢ ʠ ʤʝʪʦʜʦʤ 

ʜʠʩʢʨʝʪʥʳʭ ʦʨʜʠʥʘʪ.  
 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ. 

 

ʋʨʘʚʥʝʥʠʷ P1-ʧʨʠʙʣʠʞʝʥʠʷ ʤʝʪʦʜʘ ʩʬʝʨʠʯʝʩʢʠʭ ʛʘʨʤʦʥʠʢ ʠʤʝʶʪ ʚʠʜ: 
 

‬

‬ὼ
Ὀ
‬•

‬ὼ

‬

‬ώ
Ὀ
‬•

‬ώ
‌• τ“‌ὍȠ 

(1) 

 

ή Ὀ
‬•

‬ὼ
 Ƞ    ή Ὀ

‬•

‬ώ
 Ȣ 

(2) 

 

ɿʜʝʩʴ ‌, Ὀɂ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʛʣʦʱʝʥʠʷ ʠ çʜʠʬʬʫʟʠʠè ʠʟʣʫʯʝʥʠʷ, Ὅ  ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ, ήȟή  ʢʦʦʨʜʠʥʘʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ. ɼʣʷ ʦʜʥʦʨʦʜʥʦʡ ʠ ʠʟʦʪʨʦʧʥʦ 

ʨʘʩʩʝʠʚʘʶʱʝʡ ʩʨʝʜʳ ʢʦʵʬʬʠʮʠʝʥʪ çʜʠʬʬʫʟʠʠè ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
 

Ὀ
ρ

σ‌ ‍
  ȟ 

 

ʛʜʝ ɓ ð ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʩʝʷʥʠʷ ʠʟʣʫʯʝʥʠʷ, • ð ʚʝʣʠʯʠʥʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ 

ʥʫʣʝʚʦʤʫ ʤʦʤʝʥʪʫ •   ʚ ʨʘʟʣʦʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚ ʨʷʜ ʧʦ ʩʬʝʨʠʯʝʩʢʠʤ 

ʛʘʨʤʦʥʠʢʘʤ: 
 

• τ“•  . 
 

ʊʦʛʜʘ ʦʙʲʝʤʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  
 

Ὗ
τ“

ὧ
• ȟ 

 

ʛʜʝ ʩ ð ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ. 

 

ɻʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʥʘ ʦʛʨʘʞʜʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠʤʝʝʪ ʚʠʜ: 
 

‬•

‬ὲ

ρ

ςὈρ ὶ
τ“‐Ὅ ρ ὶ• Ȣ 

(3) 

 

ɿʜʝʩʴ Ů ð ʩʪʝʧʝʥʴ ʯʝʨʥʦʪʳ, r ð ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, n ð ʚʝʢʪʦʨ 

ʚʥʝʰʥʝʡ ʥʦʨʤʘʣʠ.  
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ʉʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (1, 2) ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (3) ʨʝʰʘʝʪʩʷ 

ʯʠʩʣʝʥʥʦ ʚ ʚʘʨʠʘʮʠʦʥʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ [1]. ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ 

ʤʝʪʦʜʦʤ ʜʠʩʢʨʝʪʥʳʭ ʦʨʜʠʥʘʪ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚ ʨʘʙʦʪʝ [2].  

ɺʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʟʘʧʦʣʥʝʥʥʦʡ 

ʠʟʦʪʨʦʧʥʦ ʨʘʩʩʝʠʚʘʶʱʝʡ, ʧʦʛʣʦʱʘʶʝɦʡ ʠ ʠʟʣʫʯʘʶʱʝʡ ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʦʡ (ʈʠʩʫʥʦʢ 1). ɺ 

ʨʘʙʦʪʝ [3] ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʟʦʥʘʣʴʥʳʤ ʤʝʪʦʜʦʤ, ʚ P3-

ʧʨʠʙʣʠʞʝʥʠʠ ʤʝʪʦʜʘ ʩʬʝʨʠʯʝʩʢʠʭ ʛʘʨʤʦʥʠʢ ʠ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʩʣʫʯʘʷ: 

1)  ʠʟʦʪʨʦʧʥʦ ʨʘʩʩʝʠʚʘʶʱʘʷ ʦʜʥʦʨʦʜʥʘʷ ʩʨʝʜʘ ʠ ʩʝʨʳʝ ʛʨʘʥʠʮʳ; 

2) ʧʦʛʣʦʱʘʶʱʘʷ ʠ ʠʟʣʫʯʘʶʱʘʷ ʦʜʥʦʨʦʜʥʘʷ ʩʨʝʜʘ ʠ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʳʝ ʛʨʘʥʠʮʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʵʪʠ ʞʝ ʟʘʜʘʯʠ ʨʝʰʝʥʳ ʯʠʩʣʝʥʥʦ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʨʠʙʣʠʞʝʥʠʡ ʥʘ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʦʡ ʩʝʪʢʝ ʩ ʯʠʩʣʦʤ ʫʟʣʦʚʳʭ ʪʦʯʝʢ 2513³  ʚ Snï

ʧʨʠʙʣʠʞʝʥʠʠ ʤʝʪʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʦʨʜʠʥʘʪ (n=2 ʠʣʠ 6) ʠ P1ïʧʨʠʙʣʠʞʝʥʠʠ ʤʝʪʦʜʘ 

ʩʬʝʨʠʯʝʩʢʠʭ ʛʘʨʤʦʥʠʢ. ʈʘʩʯʝʪʳ ʧʨʦʜʦʣʞʘʣʠʩʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʚ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʨʠʙʣʠʞʝʥʠʷʭ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 0,1%. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʙʝʟʨʘʟʤʝʨʥʦʤ 

ʚʠʜʝ. ɿʘ ʤʘʩʰʪʘʙ ʧʣʦʪʥʦʩʪʠ ʣʫʯʠʩʪʦʛʦ ʧʦʪʦʢʘ ʧʨʠʥʷʪʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 4ůTE= , ʤʘʩʰʪʘʙʦʤ ʨʘʩʩʪʦʷʥʠʷ  ̫ ʚʣʷʝʪʩʷ ʜʣʠʥʘ ʩʪʦʨʦʥʳ ʢʚʘʜʨʘʪʘ 

(ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ). 

1. ʀʟʦʪʨʦʧʥʦ ʨʘʩʩʝʠʚʘʶʱʘʷ ʦʜʥʦʨʦʜʥʘʷ ʩʨʝʜʘ ʠ ʩʝʨʳʝ ʛʨʘʥʠʮʳ.  

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ:
 

-= 1
~

1E çʛʦʨʷʯʘʷè 

ʧʦʚʝʨʭʥʦʩʪʴ; -=== 0432 EEE
~~~

 
çʭʦʣʦʜʥʘʷè ʧʦʚʝʨʭʥʦʩʪʴ; ʘʣʴʙʝʜʦ ʨʘʩʩʝʷʥʠʷ ɤ = 1; 

ʦʧʪʠʯʝʩʢʘʷ ʪʦʣʱʠʥʘ ʩʨʝʜ rŰ = 1.  

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ɻ ʥʝʨʛʠʠ 

ʠʟʣʫʯʝʥʠʷ U
~
 ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʦʨʜʠʥʘʪʥʦʡ ʦʩʠ OY ʜʣʷ 0,3X =

~
 (ʈʠʩʫʥʦʢ 2ʘ) ʠ 0,5X =

~
 

(ʈʠʩʫʥʦʢ 2ʙ). ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʚ S2 ð (ʤʝʣʢʘʷ ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ), S6 ð (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) 

ʠ P1 ð (ʢʨʫʧʥʘʷ ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ) ʧʨʠʙʣʠʞʝʥʠʷʭ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʟʦʥʘʣʴʥʳʤ ʤʝʪʦʜʦʤ (ʪʦʯʢʠ) ʠ ʚ P3-ʧʨʠʙʣʠʞʝʥʠʠ ʤʝʪʦʜʘ ʩʬʝʨʠʯʝʩʢʠʭ ʛʘʨʤʦʥʠʢ 

(ʰʪʨʠʭʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ). ʄʝʪʦʜ ʜʠʩʢʨʝʪʥʳʭ ʦʨʜʠʥʘʪ ʚ S2- ʧʨʠʙʣʠʞʝʥʠʠ ʜʘʝʪ ʟʘʚʳʰʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ U
~
 ʚʙʣʠʟʠ çʛʦʨʷʯʝʡè ʠ ʟʘʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʙʣʠʟʠ çʭʦʣʦʜʥʦʡè ʧʦʚʝʨʭʥʦʩʪʠ. 

ʈʘʩʭʦʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ P1-ʧʨʠʙʣʠʞʝʥʠʠ ʠ ʟʦʥʘʣʴʥʳʤ ʤʝʪʦʜʦʤ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʙʣʠʟʠ çʛʦʨʷʯʝʡè ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 29% ʧʨʠ 0,5X =
~

. ʇʦʛʨʝʰʥʦʩʪʠ S2 ʠ P1 

ʧʨʠʙʣʠʞʝʥʠʡ ʚʙʣʠʟʠ ʙʦʢʦʚʦʡ ʛʨʘʥʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʴʰʝ, ʠ ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʨʘʩʯʝʪʳ, ʧʨʠ 0,1X =
~

 ʥʝ ʧʨʝʚʳʰʘʶʪ 9%. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʚ S6-ʧʨʠʙʣʠʞʝʥʠʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ ʨʘʩʯʝʪʦʚ ʧʦ ʟʦʥʘʣʴʥʦʤʫ ʤʝʪʦʜʫ. 

ʅʘ ʈʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʨʝʟʫʣʴʪʠʨʫʶʝɦʛʦ ʧʦʪʦʢʘ  

ʠʟʣʫʯʝʥʠʷ ʥʘ çʛʦʨʷʯʝʡè ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʩʪʝʧʝʥʠ ʯʝʨʥʦʪʳ Ů1 =1; 0,5; 0,1. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ S2- ʠ S6-ʧʨʠʙʣʠʞʝʥʠʷʭ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣɹʥʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ ʧʦ ʟʦʥʘʣʴʥʦʤʫ ʤʝʪʦʜʫ. ʇʦʛʨʝhʥʦʩʪʴ ʧʨʠ Ů1=1 ʩʦʩʪʘʚʣʷʝʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 11% ʠ 2%. P1-ʧʨʠʙʣʠʞʝʥʠʝ ʧʨʠ Ů1 =1 ʜʘʝʪ ʟʥʘʯʝʥʠʷ ʣʫʯʠʩʪʳʭ ʧʦʪʦʢʦʚ, 

ʧʨʝʚʳʰʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦ ʟʦʥʘʣʴʥʦʤʫ ʤʝʪʦʜʫ ʥʘ 46%. ʊʦʯʥʦʩʪʴ P1- ʠ ʈ3- 

ʧʨʠʙʣʠʞʝʥʠʡ ʤʝʪʦʜʘ ʩʬʝʨʠʯʝʩʢʠʝ ʛʘʨʤʦʥʠʢ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʪʝʧʝʥʠ ʯʝʨʥʦʪʳ ʛʨʘʥʠʮʳ 

ʚʦʟʨʘʩʪʘʝʪ. ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ ʣʫʯʠʩʪʳʭ ʧʦʪʦʢʦʚ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʟʦʥʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠ ʚ P1-ʧʨʠʙʣʠʞʝʥʠʠ, ʩʦʩʪʘʚʣʷʝʪ 39% ʧʨʠ Ů1 = 0,5 ʠ 12% ʧʨʠ Ů1=0,1. 

ʊʦʯʥʦʩʪʴ S2-ʧʨʠʙʣʠʞʝʥʠʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʪʝʧʝʥʠ ʯʝʨʥʦʪʳ ʫʭʫʜʰʘʝʪʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 
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ʪʝʤ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩ̫ ʜʦʣʷ ʦʪʨʘʞʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʚ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʤʠʥʠʨʫʶʱʠʤ 

ʩʪʘʥʦʚʠʪʩʷ ʩʣʘʛʘʝʤʦʝ, ʫʯʠʪʳʚʘʶʱʝʝ ʧʘʜʘʶʱʝʝ ʥʘ ʛʨʘʥʠʮʫ ʠʟʣʫʯʝʥʠʝ, ʘ ʩʦʙʩʪʚʝʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʛʨʘʥʠʮʳ ʩʪʘʥʦʚʠʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʊʘʢ ʢʘʢ ʫʛʣʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʘʜʘʶʱʝʛʦ ʥʘ ʛʨʘʥʠʮʫ ʠʟʣʫʯʝʥʠʷ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ 

ʠʥʪʝʨʚʘʣʦʚ, ʥʠʟʢʠʝ ʧʨʠʙʣʠʞʝʥʠʷ ʤʝʪʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʦʨʜʠʥʘʪ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʜʘʚʘʪʴ 

ʥʝʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɹʦʣʝʝ ʚʳʩʦʢʦʝ S6-ʧʨʠʙʣʠʞʝʥʠʝ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʟʦʥʘʣʴʥʳʤ 

ʤʝʪʦʜʦʤ. ʇʦʛʨʝʰʥʦʩʪʴ S2-ʧʨʠʙʣʠʞʝʥʠʷ ʧʨʠ Ů1=0,5 ʩʦʩʪʘʚʣʷʝʪ 12%. 

 

 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ U
~
ʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ. 
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2. ʇʦʛʣʦʱʘʶʱʘ ̫ʠ ʠʟʣʫʯʘʶʱʘ ̫ʦʜʥʦʨʦʜʥʘ ̫ʩʨʝʜʘ ʠ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʳʝ ʛʨʘʥʠʮʳ. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ ʧʨʠ Ű = 10. 

 

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: 

1;ŮŮŮŮ;1E0;EEEE 4321g4321 =========
~~~~~

ʘʣʴʙʝʜʦ ʨʘʩʩʝʷʥʠʷ ɤ=0; ʦʧʪʠʯʝʩʢʘʷ 

ʪʦʣɦʠʥʘ ʩʨʝʜʳ Ű = 0,1; 1,0; 10. ʅʘ ʈʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ rʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʧʣʦʪʥʦʩʪʠ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 1 ʜʣʷ ʟʥʘʯʝʥʠ ̫ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ 

ʩʨʝʜʳ Ű = 10. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʯʝʪʳ, ʦʪʣʠʯʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚ S6-ʧʨʠʙʣʠʞʝʥʠʠ ʦʪ 

ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ (ʰʪʨʠʭʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ) ʜʣʷ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 6%. ʇʨʠ Ű = 0,1 ʦʪʣʠʯʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚ P1-ʧʨʠʙʣʠʞʝʥʠʠ ʦʪ ʪʦʯʥʦʛʦ 

ʨʝʰʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 106%, ʘ ʧʨʠ Ű =10 ʧʦʛʨʝʰʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 8%. ʊʦʯʥʦʩʪʴ S2-

ʧʨʠʙʣʠʞʝʥʠʷ ʤʝʪʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʦʨʜʠʥʘʪ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ P1-ʧʨʠʙʣʠʞʝʥʠʝʤ ʧʨʠ ʤʘʣʳʭ 

ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ ʩʨʝʜʳ. ʇʨʠ Ű = 10 S2 ʠ ʈ1-ʧʨʠʙʣʠʞʝʥʠʷ 

ʠʤʝʶʪ ʧʦʛʨʝʰʥʦʩʪʠ ʦʜʠʥʘʢʦʚʦʛʦ ʧʦʨʷʜʢʘ.  
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ABOUT NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY 
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Birsk, Russia, mr.Shvannikov@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʗʄʈïʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʘ 

ʠʤʝʥʥʦ: ʪʝʨʤʠʥʦʣʦʛʠʷ (ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ, ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ ʠ ʪʘʢ ʜʘʣʝʝ) ʠ ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʤʝʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʜʦʧʦʣʥʝʥʠʷ (COSY, HECTOR). ʊʝʤʘʪʠʢʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʦʬʠʣʶ ʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʷʚʣʝʥʠʝʤ ʗʄʈ (ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ) ʠ ʨʘʩʰʠʬʨʦʚʢʦʡ ʩʧʝʢʪʨʦʚ ʙʝʟ ʫʛʣʫʙʣʝʥʠʡ ʚ ʢʚʘʥʪʦʚʫʶ 

ʭʠʤʠʶ ʠ ʬʠʟʠʢʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʜʦʧʦʥʠʤʘʥʠʷ 

ʤʝʞʜʫ ʭʠʤʠʢʦʤïʩʠʥʪʝʪʠʢʦʤ ʠ ʭʠʤʠʢʦʤïʩʧʝʢʪʨʦʩʢʦʧʠʩʪʦʤ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʤʝʪʦʜ ʦʜʠʥ ʠʟ 

ʩʘʤʳʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʥʝ 

ʥʘʨʫʰʘʝʪ ʮʝʣʦʩʪʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʬʨʘʛʤʝʥʪʘʮʠʶ). 

 

Abstract. The paper deals with the main components of NMR spectroscopy, namely: 

terminology (chemical shift, multiplicity, and so on) and some examples of software additions 

(COSY, HECTOR). The theme of this work is aimed at students in the profile of organic chemistry, 

it allows you to get acquainted with the phenomenon of NMR (in General terms) and decoding 

spectra without deepening into quantum chemistry and physics. This improves communication and 

minimizes misunderstandings between the synthetic chemist and the spectroscopic chemist, as this 

method is one of the most commonly used in determining the structure of organic matter (does not 

violate the integrity of the carbon skeleton and prevents fragmentation). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ, COSY, HECTOR, ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ, ʢʦʥʩʪʘʥʪʘ 

ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ. 

 

Keywords: NMR spectroscopy, COSY, HECTOR, chemical shift, spin-spin coupling constant, 

multiplicity of the signals. 

 

ʉʧʝʢʪʨʦʩʢʦʧʠʷ ʷʜʝʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʠʣʠ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ð ɻ ʪʦ ʤʝʪʦʜ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʥʠʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʝʜʠʥʝʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʝʪʦʜʫ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʛʣʝʨʦʜʥʳʡ ʩʢʝʣʝʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ ɻ ʪʦʪ ʤʝʪʦʜ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʷ 

ʠʥʬʨʘʢʨʘʩʥʫʶ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʶ, ʫʯʝʥʳʝ ʩʧʦʩʦʙʥʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʮʝʣʫʶ ʩʪʨʫʢʪʫʨʫ 

ʤʦʣʝʢʫʣʳ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʤʝʪʦʜʳ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʢʘʢ 1ʅ-

ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʠ 13C-ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ. 
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ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʦʩʥʦʚʘʥ ʥʘ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʷʜʨʘ. ɸʪʦʤʥʦʝ ʷʜʨʦ ʷʚʣʷʝʪʩʷ 

ʚʨʘʱʘʶʱʝʡʩʷ ʟʘʨʷʞʝʥʥʦʡ ʯʘʩʪʠʮʝʡ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʛʝʥʝʨʠʨʦʚʘʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ɹʝʟ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʷʜʝʨʥʳʝ ʩʧʠʥʳ ʚʨʘʱʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʅʘʧʨʦʪʠʚ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʦʱʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʧʠʥʳ ʥʘʧʨʘʚʣʝʥʳ ʚʜʦʣʴ ʣʠʙʦ ʧʨʦʪʠʚ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʛʥʠʪʘ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʕʥʝʨʛʠʷ ʧʝʨʝʭʦʜ ʧʨʠ ʠʟʣʫʯʝʥʠʠ. 

 

ʇʨʠ ʥʘʣʦʞʝʥʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʙʨʘʟʫʶʪʩʷ ʫʨʦʚʥʠ ʵʥʝʨʛʠʠ ʷʜʨʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʛʨʘʬʠʢ, ʯʝʤ ʩʠʣʴʥʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʩʪʴ ʵʥʝʨʛʠʡ ʷʜʨʘ. ɿʘʪʝʤ ʠʩʩʣʝʜʫʝʤʳʡ 

ʦʙʨʘʟʝʮ ʧʦʜʚʝʨʛʘʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʠʟʣʫʯʝʥʠʶ, ʵʥʝʨʛʠʷ ʢʦʪʦʨʦʛʦ ʯʠʩʣʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ 

ʨʘʟʥʦʩʪʴʶ ʵʥʝʨʛʠʡ ʤʝʞʜʫ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʷʜʨʘ ʠ ʙʦʣʝʝ ʥʠʟʢʠʤ 

ʝʛʦ ʩʦʩʪʦʷʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʨʝʟʦʥʘʥʩ. ʇʦʩʣʝ ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʝʣʘʢʩʘʮʠʷ 

ð ʢʦʛʜʘ ʷʜʨʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʩʚʦʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʷʜʨʦ 

ʠʟʣʫʯʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʩʠʛʥʘʣ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʛʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʠʡ. 

ʉʧʝʮʠʘʣʴʥʳʡ ʧʨʠʙʦʨ ʩʧʝʢʪʨʦʤʝʪʨ ʘʥʘʣʠʟʠʨʫʝʪ ʵʪʠ ʩʠʛʥʘʣʳ ʠ ʚʳʚʦʜʠʪ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʠʛʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ [2]. 

ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʗʄʈ-ʩʧʝʢʪʨʦʚ, ʚʘʞʥʦ ʫʯʝʩʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʢʪʨʘ: 

ʢʦʥʩʪʘʥʪʘ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

ʤʫʣʴʪʠʧʣʝʪʥʦʩʪʴ; 

ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ [3]. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ. ʇʦʣʦʞʝʥʠʝ ʩʠʛʥʘʣʘ ʧʨʦʪʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʛʥʘʣʘ ʩʪʘʥʜʘʨʪʘ 

(ʦʙʳʯʥʦ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʪʨʘʤʝʪʠʣʩʠʣʘʥ) ʦʧʨʝʜʝʣʷʝʪ ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ. 

ʊʦ ʝʩʪʴ ʧʦʜ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʘʤʦ ʭʠʤʠʯʝʩʢʦʝ ʦʢʨʫʞʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʪʦʥʘ. ʏʝʤ ʙʣʠʞʝ ʜʘʥʥʳʡ ʧʨʦʪʦʥ ʥʘʭʦʜʠʪʩʷ ʢ ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʤʫ 

ʵʣʝʤʝʥʪʫ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʩʠʛʥʘʣʘ ʧʨʦʪʦʥʘ ʠ ʧʦʣʦʞʝʥʠʷ ʩʠʛʥʘʣʘ ʩʪʘʥʜʘʨʪʘ, 

ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʵʬʬʝʢʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ. ɺ ʣʶʙʦʤ ʩʧʝʢʪʨʝ ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ 

ʠʟʦʙʨʘʞʝʥ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʦʩʠ x.  

 

ʄʫʣʴʪʠʧʣʝʪʥʦʩʪʴ. ʉʠʛʥʘʣʳ ʧʨʦʪʦʥʘ ʥʘ ʩʧʝʢʪʨʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʦʙʨʘʞʝʥʳ ʚ ʚʠʜʝ 

ʦʜʠʥʦʯʥʦʡ ʣʠʥʠʠ ʠʣʠ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ. ʉʠʛʥʘʣʘʤ ʜʘʶʪʩʷ ʥʘʟʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʥʠʡ ʵʪʦʛʦ ʞʝ ʩʠʛʥʘʣʘ. ʊʘʢ,  

ʜʫʙʣʝʪ ð ʩʠʛʥʘʣ ʚ ʚʠʜʝ ʜʚʫʭ ʣʠʥʠʡ; 

ʪʨʠʧʣʝʪ ð ʩʠʛʥʘʣ ʚ ʚʠʜʝ ʪʨʝʭ ʣʠʥʠʡ; 

ʢʚʘʜʨʫʧʣʝʪ ð ʩʠʛʥʘʣ ʚ ʚʠʜʝ ʯʝʪʳʨʝʭ ʣʠʥʠʡ ʠ ʪ. ʜ. 
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ʈʘʩʱʝʧʣʝʥʠʝ ʩʠʛʥʘʣʘ ʧʨʦʪʦʥʘ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʩʧʠʥ-ʩʧʠʥʦʚʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʧʠʥʦʚ ʧʨʦʪʦʥʦʚ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʳʝ ʩʚʷʟʠ. ʂʦʣʠʯʝʩʪʚʦ 

ʣʠʥʠʡ ʩʠʛʥʘʣʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʧʨʘʚʠʣʦʤ n+1: ɽʩʣʠ n ʧʨʦʪʦʥʦʚ ʛʨʫʧʧʳ 

ɸ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ nô ʧʨʦʪʦʥʘʤʠ ʜʨʫʛʦʡ ʛʨʫʧʧʳ ɺ, ʪʦ ʩʠʛʥʘʣ ʧʨʦʪʦʥʦʚ ʛʨʫʧʧʳ ɸ ʙʫʜʝʪ 

ʩʦʩʪʦʷʪʴ ʠʟ nô+1 ʣʠʥʠʡ, ʘ ʩʠʛʥʘʣ ʧʨʦʪʦʥʦʚ ɺ ð ʠʟ n +1 ʣʠʥʠʡ. 

 

ʂʦʥʩʪʘʥʪʘ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉʠʛʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʥʝʩʢʦʣʴʢʠʭ ʣʠʥʠʡ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʣʠʥʠʷʤʠ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʩʪʘʥʪʦʡ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʙʦʟʥʘʯʘʝʪʩʷ J ʠ ʠʟʤʝʨʷʝʪʩʷ ʚ ɻʮ [4]. 

ʅʘ ʧʨʠʤʝʨʝ ʠʟʦʙʨʘʞʝʥ ʩʧʝʢʪʨ ʵʪʘʥʦʣʘ CH3-CH2-OH (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʗʄʈ ʩʧʝʢʪʨ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

 

ʅʘ ʩʧʝʢʪʨʝ ʦʙʦʟʥʘʯʝʥʦ 3 ʩʠʛʥʘʣʘ: ʦʜʠʥ ʩʠʥʛʣʝʪ, ʦʜʠʥ ʪʨʠʧʣʝʪ, ʦʜʠʥ ʢʚʘʜʨʫʧʣʝʪ. ʉʨʘʟʫ 

ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʧʨʘʚʳʡ ʩʠʛʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ CH3, ʪ. ʢ. ʧʨʦʪʦʥʳ ʵʪʦʡ ʛʨʫʧʧʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʜʚʫʤʷ ʙʣʠʞʘʡʰʠʤʠ ʧʨʦʪʦʥʘʤʠ, ʯʪʦ ʠ ʩʦʟʜʘʝʪ ʩʠʛʥʘʣ çʪʨʠʧʣʝʪè. ʉʠʛʥʘʣ 

CH2 ʥʘʭʦʜʠʪʩʷ ʣʝʚʝʝ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʫʛʣʝʨʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ OH, ʪʝʤ ʩʘʤʳʤ 

ʚʳʟʳʚʘʷ ʵʬʬʝʢʪ ʵʢʨʘʥʠʟʘʮʠʠ. ʇʨʦʪʦʥʳ ʵʪʦʡ ʛʨʫʧʧʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 3 ʧʨʦʪʦʥʘʤʠ CH2, ʠ 

ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʚʳʭʦʜʠʪ ʩʠʛʥʘʣ çʢʚʘʜʨʫʧʣʝʪè. ʃʝʚʳʡ ʩʠʛʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʠʜʨʦʢʩʠʣʴʥʦʡ 

ʛʨʫʧʧʝ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʩʚʝʨʭʫ ʩʧʝʢʪʨʘʣʴʥʳʡ ʤʝʪʦʜ ʗʄʈ ʷʚʣʷʝʪʩʷ ʦʜʥʦʤʝʨʥʳʤ, ʪ.ʢ. ʩʧʝʢʪʨʳ ʚ 

ʜʘʥʥʳʭ ʤʝʪʦʜʘʭ ʧʦʢʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʦʜʥʫ ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʘ ʧʦʷʚʠʣʘʩʴ ʜʚʫʭʤʝʨʥʘʷ ʷʜʝʨʥʘʷ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ.  

COSY-ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ COSY-

ʩʧʝʢʪʨʦʩʢʦʧʠʷ (ʦʪ ʘʥʛʣ. Correlation Spectroscopy ð ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ) ð 

ʛʦʤʦʷʜʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʦʝʜʠʥʝʥʥʳʝ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʧʠʥʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ COSY-ʩʧʝʢʪʨ ʵʪʠʣ-2-ʙʫʪʝʥʦʘʪʘ 

(ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3. COSY-ʩʧʝʢʪʨ ʵʪʠʣ-2-ʙʫʪʝʥʦʘʪʘ. 

 

ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʩʧʝʢʪʨʘ ʧʦʣʫʯʘʶʪ ʠʟ ʩʝʪʢʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ 

ʜʚʫʤʷ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ x (ʭʠʤʠʯʝʩʢʠʡ ʩʜʚʠʛ). ʇʷʪʥʘʤʠ ʦʪʤʝʯʝʥʳ ʧʠʢʠ ʩʧʠʥ-ʩʧʠʥʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ʅʘ ʚʝʨʭʥʝʤ ʣʝʚʦʤ ʫʛʣʫ ʥʘʭʦʜʠʪʩʷ ʧʠʢ ɸ. ʕʪʦʪ ʧʠʢ ʦʙʦʟʥʘʯʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʧʨʦʪʦʥʦʤ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ 6,9 ʤ. ʜ. ʠ ʧʨʦʪʦʥʦʤ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ 1,8 ʤ. ʜ. ʕʪʦʪ 

ʧʠʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ CH3 ʛʨʫʧʧʳ ʩ ʙʣʠʞʘʡʰʠʤ ʘʪʦʤʦʤ ʚʦʜʦʨʦʜʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʧʠʢ ɺ ʦʙʦʟʥʘʯʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʪʦʥʦʤ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ 

4,15 ʤ. ʜ. ʠ ʧʨʦʪʦʥʦʤ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ 1,25 ʤ. ʜ. ʕʪʦʪ ʧʠʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ CH2 ʩ CH3 ʚ ʵʪʠʣʦʚʦʡ ʛʨʫʧʧʝ ʤʦʣʝʢʫʣʳ. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʧʠʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ ʜʠʘʛʦʥʘʣʠ. 

 

HECTOR-ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʧʨʦʪʦʥʥʦʛʦ ʠ 

ʫʛʣʝʨʦʜʥʦʛʦ ʗʄʈ-ʘʥʘʣʠʟʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. (ʈʠʩʫʥʦʢ 4). 

ɿʜʝʩʴ ʠʟʦʙʨʘʞʝʥʳ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʩʧʝʢʪʨʘ ʵʪʠʣ-2-ʙʫʪʝʥʦʘʪʘ. 

ɽʩʣʠ ʚʟʛʣʷʥʫʪʴ ʥʘ ʧʠʢ ɸ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʨʦʪʦʥ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ 4,1 ʤ. ʜ. 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʛʣʝʨʦʜʫ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ 60 ʤ. ʜ. ʕʪʦʪ ʩʠʛʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ OCH2- 

ʛʨʫʧʧʝ. 

ɸʥʘʣʦʛʠʯʥʦ ʧʠʢ ɺ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʪʦʥ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ 1,85 ʤ. ʜ. 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʛʣʝʨʦʜʫ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ 17 ʤ. ʜ. ʕʪʦʪ ʩʠʛʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ CH3 

ʛʨʫʧʧʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʢʘʨʙʦʥʠʣʦʤ ʚ ʢʠʩʣʦʪʥʦʡ ʯʘʩʪʠ ʵʬʠʨʘ. 
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ʈʠʩʫʥʦʢ 4. ʇʨʠʤʝʨ HECTOR-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʦʩʥʦʚʳ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʗʄʈ-ʩʧʝʢʪʨʦʤʝʪʨʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ [5]. 
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ɸʥʥʦʪʘʮʠʷ: ʫ 8 ʩʤʝʞʥʳʭ ʧʦʧʫʣʷʮʠʡ Pinus sylvestris L., ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ɺʦʩʪʦʯʥʦï

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʝ, ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʜʝʩʷʪʴ ʧʘʨ ʧʨʘʡʤʝʨʦʚ ʢ 10 ʛʝʥʘʤ, ʘ ʪʘʢʞʝ 

ʯʝʪʳʨʝʭ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ ʢ 4 ʣʦʢʫʩʘʤ ʥʝ ʢʦʜʠʨʫʶʱʠʭ ʨʝʛʠʦʥʦʚ ʭʧɼʅʂ. ʀʟ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ 14 ʧʘʨ ʧʨʘʡʤʝʨʦʚ ʢ ʠʩʩʣʝʜʫʝʤʳʤ ʣʦʢʫʩʘʤ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʘ ʣʦʢʫʩʘ ʥʝ 

ʢʦʜʠʨʫʶʱʠʭ ʨʝʛʠʦʥʦʚ ʭʧɼʅʂ (psbA-trnH, trnL-trnF), ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʠʤʦʨʬʥʳ, ʠʤʝʶʪ 

ʛʦʤʦʣʦʛʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʤʝʞʥʳʭ ʧʦʧʫʣʷʮʠʡ P. sylvestris ʥʘ ɺʦʩʪʦʯʥʦï

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʝ. 

 

Abstract. 10 pairs of primers from 8 related Pinus sylvestris L. populations collected on East-

European plain to 10 genes and 4 primerôs pairs to 4 loci of uncoding clDNA regions.  2 loci of 

uncoding clDNA regions (psbA-trnH, trnL-trnF) were selected from tested 14 primerôs pairs.  These 

two loci are most polymorphic and has homologous consistencies in data bases. Therefore, these 

loci is recommended for molecularïgenetic identification of related Pinus sylvestris L. populations 

on EastïEuropean plain. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʦʣʠʤʦʨʬʥʳʝ ʣʦʢʫʩʳ, ʤʦʣʝʢʫʣʷʨʥʳʝ 

ʤʘʨʢʝʨʳ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʧʦʧʫʣʷʮʠʷ, Pinus sylvestris L., ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʨʘʚʥʠʥʘ. 

 

Keywords: genetic diversity, polymorphic loci, molecular markers, identification, population, 

Pinus sylvestris L., East-European plain. 

 

ʉʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʮʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘʪʠʚʥʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʦ ʝʩʪʴ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʚʠʜʘ ʫʨʦʚʥʝʡ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʛʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ [1ï2]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʦʧʫʣʷʮʠʷʭ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʚʝʜʝʥʠʷ 

ʩʧʣʦʰʥʦʣʝʩʦʩʝʯʥʳʭ ʨʫʙʦʢ, ʛʠʙʝʣʠ ʥʘʩʘʞʜʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʦʚ, ʙʦʣʝʟʥʝʡ, ʚʝʪʨʦʚʘʣʘ, 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʫʢʣʦʥʥʦʝ ʩʥʠʞʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ [3]. ɺʳʨʫʙʢʘ ʣʝʩʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʘʷ, ʣʠʢʚʠʜʠʨʫʷ ʯʘʩʪʴ 

ʛʝʥʦʪʠʧʦʚ, ʥʝʤʠʥʫʝʤʦ ʚʝʜʝʪ ʢ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʦʙʝʜʥʝʥʠʶ ʧʦʧʫʣʷʮʠʡ ʠ ʫʤʝʥʴʰʝʥʠʶ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ [4]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 8 ʭʦʨʦʣʦʛʠʯʝʩʢʠ ʩʤʝʞʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʦʩʪʦʢʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ. ʇʝʨʚʘʷ 

ʧʦʧʫʣʷʮʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɺʝʪʣʫʛʠ, ʚʪʦʨʘʷ ð ʚ ʙʘʩʩʝʡʥʝ ʨ. ʖʛ ʠ ʨ. ʉʝʚʝʨʥʦʡ 

ɼʚʠʥʳ, ʪʨʝʪʴʷ ð ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ɺʝʪʣʫʛʠ, ʯʝʪʚʝʨʪʘʷ ð ʙʘʩʩʝʡʥʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɺʝʪʣʫʛʠ, 

ʧʷʪʘʷ ð ʚ ʙʘʩʩʝʡʥʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɺʝʪʣʫʛʠ ʠ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɺʦʣʛʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ 

ʫʩʪʴʷ ʨ. ɺʝʪʣʫʛʠ ʜʦ ʛ. ʅʦʚʦʯʝʙʦʢʩʘʨʩʢʘ, ʰʝʩʪʘʷ ð ʚ ʤʝʞʜʫʨʝʯʴʝ ʨ. ʉʫʨʳ ʠ ʨ. ɺʦʣʛʠ, ʩʝʜʴʤʘʷ 

ð ʚ ʙʘʩʩʝʡʥʝ ʨ. ʄʦʣʦʤʳ, ʚʦʩʴʤʘʷ ð ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ɺʷʪʩʢʠʭ ʋʚʘʣʦʚ. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʉ. ʈʦʜʞʝʨʩʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [5], c ʥʝʙʦʣʴʰʠʤʠ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ [6] ʂʦʥʮʝʥʪʨʘʮʠʶ ʠ ʢʘʯʝʩʪʚʦ ɼʅʂ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ 

SpectrofotometrTM NanoDrop 2000 (ñThermo scientificò, USA).  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʢʦʥʮʝʥʪʨʘʮʠʶ ɼʅʂ ʢʘʞʜʦʡ ʧʨʦʙʳ ʚʳʨʘʚʥʠʚʘʣʠ ʜʦ 10 ʥʛ/ʤʢʣ. ɼʣʷ 

ʦʪʙʦʨʘ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʤʘ P. sylvestris ʚ ʢʘʞʜʦʡ ʠʟ ʚʦʩʴʤʠ ʧʦʧʫʣʷʮʠʡ ʦʪʦʙʨʘʥʳ ʧʦ 

12 ʜʝʨʝʚʴʝʚ, ʫ ʢʦʪʦʨʳʭ ʚ ʧʨʦʙʘʭ ɼʅʂ ʚʳʷʚʣʝʥʳ ʥʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ISSR-PCR ʤʘʨʢʝʨʦʚ.  

ɼʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʠʟʫʯʘʝʤʳʭ ʣʦʢʫʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʦʙʲʝʤʦʤ 20 

ʤʢʣ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 10Ĭ ʙʫʬʝʨ ʜʣʷ ʇʎʈ (çʉʠʣʝʢʩ ʄè, ʈʦʩʩʠʷ); 1,5 ʤʄ MgCl2; 0,2 ʤʄ 

ʢʘʞʜʦʛʦ dNTP; 1 ʤʢʄ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ; 0,5 ʝʜ. Tag-ʧʦʣʠʤʝʨʘʟʳ; 10 ʥʛ ɼʅʂ. ɼʘʣʝʝ 

ʧʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʘʟʜʝʣʷʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʚ 2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. ʌʝʨʤʝʥʪʘʪʠʚʥʫʶ 

ʦʯʠʩʪʢʫ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʩʤʝʩʴʶ ʬʝʨʤʝʥʪʦʚ ExoI ʠ FAST-AP (ñFermentasò, ʃʠʪʚʘ) 

ʚ ʦʪʥʦʰʝʥʠʠ 0,5:1 ʠʟ ʨʘʩʯʝʪʘ 1,5 ʤʢʣ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʩʤʝʩʠ ʥʘ 5 ʤʢʣ ʧʨʦʜʫʢʪʦʚ ʇʎʈ.  

ʈʝʘʢʮʠʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʧʨʦʚʦʜʠʣʠ ʚ ʘʤʧʣʠʬʠʢʘʪʦʨʝ GeneAmp PCRSystem 

9700 (ñApplied Biosystemsò, ʉʐɸ) ʧʦ ʧʨʦʛʨʘʤʤʝ: 37ÁC ð 30 ʤʠʥ, 80ÁC ð 15 ʤʠʥ, 

ʦʭʣʘʞʜʝʥʠʝ ʜʦ 4ÁC. 

ɼʣʷ ʨʝʘʢʮʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠ ʥʘʙʦʨ BigDyeÈ Terminator v3.1 Cycle 

Sequencing Kit (ñApplied Biosystemsò, ʉʐɸ), ʚ ʢʘʯʝʩʪʚʝ ʧʨʘʡʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʥʘʯʘʣʘ 

ʧʨʷʤʘʷ, ʘ ʟʘʪʝʤ ʦʙʨʘʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ, ʩ ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʇʎʈ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʨʤʦʮʠʢʣʝʨʝ GeneAmp PCRSystem 9700 (ñApplied 

Biosystemsò, ʉʐɸ) ʧʦ ʧʨʦʛʨʘʤʤʝ: 5 ʤʠʥ ð 94ÁC, ʩʣʝʜʫʶʱʠʝ 30 ʮʠʢʣʦʚ (94ÁC ð 30 ʩʝʢ, 

ʊʦʪʞ ÁC ð 45 ʩʝʢ, 72ÁC ð 2 ʤʠʥ), 72Áʉ ð 10 ʤʠʥ. ʆʯʠʩʪʢʫ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ 
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ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʪ ʥʝ ʚʩʪʫʧʠʚʰʠʭ ʚ ʨʝʘʢʮʠʶ ʤʝʯʝʥʳʭ ʥʫʢʣʝʦʪʠʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ BigDyeÈ XTerminatorTM Purification Kit (ñApplied Biosystemsò, ʉʐɸ).  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. ʂʘʧʠʣʣʷʨʥʳʡ ʵʣʝʢʪʨʦʬʦʨʝʟ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʧʨʦʚʝʜʝʥ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚ ʇʎʈ-ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ 

ʇɻʅʀʋ (ʈʦʩʩʠʷ) ʥʘ 24-ʢʘʧʠʣʣʷʨʥʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Genetic Analyzer 3500xL 

(ñApplied Biosystemsò, ʉʐɸ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɹʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʜʝʩʷʪʴ ʧʘʨ ʧʨʘʡʤʝʨʦʚ ʢ 10 ʛʝʥʘʤ, ʘ ʪʘʢʞʝ ʯʝʪʳʨʝ ʧʘʨʳ 

ʧʨʘʡʤʝʨʦʚ ʢ 4 ʣʦʢʫʩʘʤ ʥʝʢʦʜʠʨʫʶʱʠʭ ʨʝʛʠʦʥʦʚ ʭʧɼʅʂ. ɼʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʣʦʢʫʩʦʚ 

ʠʟʙʨʘʥʥʳʭ ʛʝʥʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʘʡʤʝʨʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

(ʊʘʙʣʠʮʘ).  
 

 

ʊʘʙʣʠʮʘ 1. 

ʀɿʋʏɽʅʅʓɽ ʃʆʂʋʉʓ ɻɽʅʆʄɸ P. sylvestris 

 

 ̄
ʃʦʢʫʩ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʡʤʝʨʦʚ 

(ʧʨʷʤʦʡ /ʦʙʨʘʪʥʳʡ) 

ʇʨʦʜʫʢʪ, ʨʘʟʤʝʨ ʛʝʥʘ 

ʠʣʠ ʨʝʛʠʦʥʘ ʀʩʪʦʯʥʠʢ 

1 dhn1 
TACCCCTGAGGAAGCTGAGGAAAAG/ 

AGGAAGAAGTTGCCAATTCCAG 

ɼʝʛʠʜʨʠʥ1, ʯʘʩʪʴ ʛʝʥʘ: 

1263 ʧ. ʥ. 

Wachowiak 

et al., 2009  

2 dhn3 
TACTCGTTATTAAGATGGCGCAACC/ 

CGATTGTACCCGAAGTCCCATTTAT 

ɼʝʛʠʜʨʠʥ3, ʯʘʩʪʴ ʛʝʥʘ: 

359 ʧ. ʥ. 

Wachowiak 

et al., 2009  

3 dhn4 
AGAAGGAAGATGAGGGAAGGCAATG/ 

CACATATTAGATGGGCAGGGGGTCT 

ɼʝʛʠʜʨʠʥ4, ʯʘʩʪʴ ʛʝʥʘ: 

231 ʧ. ʥ. 

Wachowiak 

et al., 2009  

4 dhn5 
GTATGTTCGGCTTATTGGGCAAAAA/ 

AACCGCAAATACCGACCTCACCATC 

ɼʝʛʠʜʨʠʥ5, ʯʘʩʪʴ ʛʝʥʘ: 

547 ʧ. ʥ. 

Wachowiak 

et al., 2009 

5 dhn7 
ATTAAGATGGCGGAAGAGCAACAGG/ 

TTGTACCCGAAGTCCCATTT 

ɼʝʛʠʜʨʠʥ7, ʯʘʩʪʴ ʛʝʥʘ: 

364 ʧ. ʥ. 

Wachowiak 

et al., 2009 

6 4CL 
TCTGGCTCCTGCGGAACAGT/ 

AGGAACGACTGCTGCGTCAG 

4-ʢʫʤʘʨʘʪ:CoA ʣʠʛʘʟʘ, 

ʯʘʩʪʴ ʛʝʥʘ: 477 ʧ. ʥ. 

Ersoz et al., 

2010 

7 C3H 
GTTCTGCAGGGGAATGTCTGTTC/ 

ACCAGTGGGAAGCCAATGGA 

ʂʫʤʘʨʘʪ 3-

ʛʠʜʨʦʢʩʠʣʘʟʘ, ʯʘʩʪʴ 

ʛʝʥʘ: 552 ʧ. ʥ. 

Ersoz et al., 

2010 

8 caf1 

AACTCTGCCAAAGTCACAAGAAAAAC

A/GGACAATAGAGACTTAAATGGAATC

CAACA 

ʌʘʢʪʦʨ ʩʙʦʨʢʠ 

ʭʨʦʤʘʪʠʥʘ I, ʯʘʩʪʴ 

ʛʝʥʘ: 579 ʧ. ʥ. 

Ersoz et al., 

2010 

9 cesa3 
GACGAAAGAGCATTGTTGATGAGC/ 

AGTGAGCAAACTGACGGCTGG 

ʎʝʣʣʶʣʦʟʦʩʠʥʪʘʟʘ 3, 

ʯʘʩʪʴ ʛʝʥʘ: 630 ʧ. ʥ. 

Ersoz et al., 

2010 

10 comt4 
CTAGGTTGCGCTTGGACCGT/ 

TTTGTGTGGCGATTTGGCAA 

ʂʘʪʝʭʦʣ ʆ-

ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ, 

ʯʘʩʪ ʛʝʥʘ: 444 ʧ. ʥ. 

Ersoz et al., 

2010 

11 trnV 
GTAGAGCACCTCGTTTACAC/ 

CTCGAACCGTAGACCTTCTC 

ʅʝʢʦʜʠʨʫʶʱʠʡ ʨʝʛʠʦʥ 

ʭʧɼʅʂ, 548 ʧ. ʥ. 

Wang et al., 

1999 

12 rpl20-rps18 
CTTCGTCGTTTGTGGATTAC/ 

AGTCGATTTATTAGTGAGCA 

ʅʝʢʦʜʠʨʫʶʱʠʡ ʨʝʛʠʦʥ 

ʭʧɼʅʂ, 567 ʧ. ʥ. 

Wang et al., 

1999 

13 psbA-trnH 
GTTATGCATGAACGTAATGCTC/ 

CGCGCATGGTGGATTCACAATCC 

ʅʝʢʦʜʠʨʫʶʱʠʡ ʨʝʛʠʦʥ 

ʭʧɼʅʂ, 665 ʧ. ʥ. 

Ferri et al., 

2009 

14 trnL-trnF 
GGTTCAAGTCCCTCTATCCC/ 

ATTTGAACTGGTGACACGAG 

ʅʝʢʦʜʠʨʫʶʱʠʡ ʨʝʛʠʦʥ 

ʭʧɼʅʂ, 462 ʧ. ʥ. 

Ferri et al., 

2009 
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ʇʨʘʡʤʝʨʳ ʙʳʣʠ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳ ʩ ʪʦʪʘʣʴʥʦʡ ɼʅʂ P P. sylvestris ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʛʝʥʦʤʝ ʜʘʥʥʦʛʦ ʚʠʜʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʠ ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʘʡʤʝʨʦʚ ʢ ʚʳʙʨʘʥʥʳʤ ʛʝʥʘʤ P. sylvestris ʘʤʧʣʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʝ ʇʎʈ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʦʚʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ ʜʝʚʷʪʴ ʧʘʨ ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʣʦʢʫʩʦʚ dhn3, dhn4, 

dhn7, C3H, caf1, trnV, rpl20-rps18, psbA-trnH, trnL-trnF ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʘʤʧʣʠʬʠʢʘʮʠʶ ʠ 

ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʥʫʞʥʦʛʦ ʨʘʟʤʝʨʘ, ʦʜʥʘʢʦ, ʥʘ ʛʝʣʝ ʪʘʢ ʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʠ ʜʨʫʛʠʝ 

ʘʤʧʣʠʢʦʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʣʠʯʠʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ. ʆʩʪʘʣʴʥʳʝ 

ʣʦʢʫʩʳ ʥʝ ʘʤʧʣʠʬʠʮʠʨʦʚʘʣʠʩʴ, ʣʠʙʦ ʥʝ ʚʳʷʚʣʷʣʠ ʘʤʧʣʠʢʦʥʦʚ ʥʫʞʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʙʳʣʠ 

ʠʩʢʣʶʯʝʥʳ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʪʩʫʪʩʪʚʠʷ ʠʣʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʣʥʦʝ ʩʨʦʜʩʪʚʦ ʧʨʘʡʤʝʨʦʚ ʩ ɼʅʂ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʩʠʥʪʝʟ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ ʤʦʞʝʪ 

ʠʟʣʠʰʥʷʷ, ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʘʡʤʝʨʘ, ʥʝʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʝʛʦ 

ʦʪʞʠʛʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʤʘʛʥʠʷ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ɼʅʂ-ʤʘʪʨʠʮʳ. ʇʦʵʪʦʤʫ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʮʝʣʝʚʳʭ ʘʤʧʣʠʢʦʥʦʚ ʤʳ ʧʨʦʚʝʣʠ ʦʧʪʠʤʠʟʘʮʠʶ ʫʩʣʦʚʠʡ ʇʎʈ, ʜʣʷ ʯʝʛʦ 

ʚʘʨʴʠʨʦʚʘʣʠ ʧʨʦʧʦʨʮʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʇʎʈ-ʩʤʝʩʠ ʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʪʞʠʛʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʚʪʦʨʥʳʭ ʇʎʈ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 10 ʪʝʩʪʠʨʦʚʘʥʥʳʭ ʣʦʢʫʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʇʎʈ-ʧʨʦʜʫʢʪʳ ʠʩʩʣʝʜʫʝʤʳʭ ʣʦʢʫʩʦʚ. 

ʀʪʘʢ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʷʪʠ ʣʦʢʫʩʦʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʜʘʥʥʳʭ ʛʝʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʷʪʠ 

ʣʦʢʫʩʦʚ P. sylvestris, ʦʙʨʘʙʦʪʢʠ ʠ ʩʨʘʚʥʝʥʠʷ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ 

ʠʤʝʶʱʠʤʠʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʠʰʴ ʪʨʠ (dhn3, psbA-trnH, trnL-trnF) ʠʟ ʧʷʪʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʣʦʢʫʩʦʚ ʠʤʝʶʪ ʛʦʤʦʣʦʛʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʛʝʥʦʤʝ P. sylvestris. ʆʩʪʘʣʴʥʳʝ ʣʦʢʫʩʳ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʊʘʢ ʞʝ ʙʳʣ ʠʩʢʣʶʯʝʥ ʛʝʥ dhn3, ʪʘʢ ʢʘʢ ʦʥ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʠ ʥʝ ʧʦʜʭʦʜʠʣ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʤʝʞʥʳʭ ʧʦʧʫʣʷʮʠʡ P. 

sylvestris.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʫʢʣʝʦʪʠʜʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʧʫʣʷʮʠʡ P. sylvestris ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʚʘ ʣʦʢʫʩʘ ʥʝʢʦʜʠʨʫʶʱʝʠʭ ʨʝʛʠʦʥʦʚ ʭʧɼʅʂ ʠ 

ʧʨʦʚʝʜʝʥʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʤʝʞʥʳʭ 

ʧʦʧʫʣʷʮʠʡ P. sylvestris ʥʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʝ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʟʘʜʘʥʠʝ 5.6881.2017/8.9). 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʧʦʩʦʙʳ ʨʘʟʤʥʦʞʝʥʠʷ ʧʨʫʪʥʷʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Vitex agnus-castus L.) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺʳʷʚʣʝʥʳ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʩʪʝʧʝʥʴ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʚʠʜʘ ʯʝʨʝʥʢʘʤʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʤʝʥʘʤʠ ʨʘʟʚʠʪʠʝ ʧʨʦʭʦʜʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. V. aqnus-castus L. ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʳʭ, ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʠ ʪʨʦʧʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ, ʘ ʚ ʫʩʣʦʚʠʷʭ 

ɸʧʰʝʨʦʥʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʦʜʚʝʨʞʝʥ ʚʦʟʜʝʡʩʪʚʠʶ ʩʫʭʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʫʜʣʠʥʝʥʠ ʁ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʆʜʥʘʢʦ, ʧʨʘʚʠʣʴʥʳʡ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʭʦʜ ʟʘ ʨʘʩʪʝʥʠʝʤ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʠ 

ʨʘʟʚʠʪʠʶ. ʈʘʟʤʥʦʞʘʶʪ ʩʝʤʝʥʘʤʠ (ʚʦʟʤʦʞʝʥ ʦʩʝʥʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʧʦʩʝʚ) ʠʣʠ ʟʝʣʝʥʳʤʠ 

ʯʝʨʝʥʢʘʤʠ. ɺʩʭʦʞʝʩʪʴ ʫ ʩʚʝʞʠʭ ʩʝʤʷʥ ʭʦʨʦʰʘʷ, ʥʦ ʭʨʘʥʠʚʰʠʝʩʷ ʙʦʣʝʝ 2 ʤʝʩʷʮʝʚ ʥʫʞʜʘʶʪʩʷ 

ʚ ʪʨʝʭʤʝʩʷʯʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚʦ ʚʣʘʞʥʦʤ ʧʝʩʢʝ ʧʨʠ 5 Áʉ. ɺʩʭʦʜʳ ʦʙʳʯʥʦ ʜʨʫʞʥʳʝ, 

ʩʘʞʝʥʮʳ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪ ʟʘʛʫʝɦʥʥʦʩʪʴ, ʙʳʩʪʨʦ ʨʘʩʪʫʪ ʠ ʥʘʯʠʥʘʶʪ ʮʚʝʩʪʠ ʠ ʧʣʦʜʦʥʦʩʠʪʴ 

ʫʞʝ ʥʘ ʚʪʦʨʦʡ ʛʦʜ. 

 

Abstract. The article presents the features of introduction, morphological characteristics and 

methods of reproduction of Vitex agnus-castus L., depending on the soil and climatic conditions of 

the Absheron Peninsula of the Azerbaijan. It is determined the dynamics of growth and 

development, the degree of germination of seeds, the formation of vegetative organs. It was 

revealed that during the reproduction of the species by cuttings in comparison with seeds, the 

development proceeds more efficiently. V. aqnus-castus L. grows mainly in moderately humid, 

subtropical and tropical conditions and in Absheron conditions of the Azerbaijan is subject to a dry 

subtropical climate, which extends the adaptation process of this species. However, the proper agro-

technical care for the plant in the open field contributed to the normal growth and development. V. 

aqnus-castus L. is propagated by seeds (possibly by autumn and spring sowing) or by green 

cuttings. Germination of fresh seeds is good, but stored for more than for 2 months need three-

month stratification in wet sand by 5ÁC. The shoots are friendly and saplings. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʫʪʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʠʥʪʨʦʜʫʢʮʠʷ, ʨʘʟʤʥʦʞʝʥʠʝ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ. 

 

Keywords: Vitex agnus-castus L., introduction, reproduction, essential oil. 
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟ ʜʠʢʦʨʘʩʪʫʱʝʡ ʬʣʦʨʳ, 

ʚʳʷʚʣʝʥʠʝ ʠʭ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʥʪʨʦʜʫʢʮʠʠ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʳ. ʈʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʠ ʧʠʱʝʚʦʡ (ʤʷʩʥʦʡ, ʢʦʥʜʠʪʝʨʩʢʦʡ, ʢʦʥʩʝʨʚʥʦʡ, 

ʙʝʟʘʣʢʦʛʦʣʴʥʦʡ), ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʧʘʨʬʶʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʩʝʛʜʘ 

ʥʫʞʜʘʶʪʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ ʠ ʘʨʦʤʘʪʠʟʘʪʦʨʘʭ [1]. ʉʨʝʜʠ ʥʠʭ ʠʤʝʶʪʩʷ ʤʥʦʛʦ 

ʮʝʥʥʳʭ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ  ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʘʧʘʩʳ. ɺ ʨʘʟʥʳʝ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʳ ʮʝʣʳʝ ʨʷʜʳ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʘʰʝʜʰʠʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʠʩʢ 

ʥʦʚʳʭ ʮʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ð ʙʦʛʘʪʳʭ ʩʳʨʴʝʚʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʫʯʥʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʦï

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʵʬʠʨʦʤʘʩʣʠʯʥʦʩʪʠ ʚʠʜʘ Vitex agnus-castus L. ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʚr ʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ ʨʘʩʰʠʨʝʥʠʷ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʮʝʥʥʳʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʩ ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʣʝʯʝʙʥʳʤ, ʧʨʷʥʦïʘʨʦʤʘʪʠʯʝʩʢʠʤ 

ʜʝʡʩʪʚʠʝʤ. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʨʫʪʥʷʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, 

ʚʳʷʚʣʝʥʳ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʩʪʝʧʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʦʥʪʦʛʝʥʝʟʝ 

ʵʬʠʨʦʤʘʩʣʠʯʥʦʛʦ ʨʘʩʪʝʥʠʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʭ ʠʥʪʨʦʜʫʢʮʠʷ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʰʠʨʦʢʦʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ  ʥʘ ɸʧʰʝʨʦʥʝ. 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

ʧʨʫʪʥʷʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ ʥʘʧʠʪʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʚʦʜʦʢ  ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ɻ ʪʦ ʨʘʩʪʝʥʠʝ ð ʧʨʫʪʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Vitex agnus-castus L.) [2] ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ð çʧʨʫʪʥʷʢè ð ʜʨʝʚʦʚʠʜʥʳʡ ʢʫʩʪʘʨʥʠʢ ʠʟ 

ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ. ɺ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʦʢʨʦʚʥʦʝ ʨʘʩʪʝʥʠʝ. ʈʦʜʠʥʘ ð 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ. ɺʳʩʦʪʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2ï4 ʤ. ʎʚʝʪʢʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʩʦʙʨʘʥʳ ʚ 

ʤʝʪʝʣʴʯʘʪʳʝ ʢʦʣʦʩʦʚʠʜʥʳʝ ʩʦʮʚʝʪʠʷ. ʃʝʧʝʩʪʢʠ ʦʯʝʥʴ ʥʝʞʥʳʝ, ʙʣʝʜʥʦïʣʠʣʦʚʦʛʦ ʮʚʝʪʘ. 

ʇʨʝʢʨʘʩʥʳʡ ʤʝʜʦʥʦʩ! ʇʣʦʜʳ ʯʝʪʳʨʝʭʛʥʝʟʜʥʳʝ, ʰʘʨʦʚʠʜʥʳʝ ʢʦʩʪʷʥʢʠ.  

ɺʠʪʝʢʩ ʩʚʷʱʝʥʥʳʡ, ʠʣʠ ɺʠʪʝʢʩ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʠʣʠ ʇʨʫʪʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʠʣʠ 

ɸʚʨʘʘʤʦʚʦ ʜʝʨʝʚʦ, ʠʣʠ ʎʝʣʦʤʫʜʨʝʥʥʠʢ, ʠʣʠ ʄʦʥʘʰʝʩʢʠʡ ʧʝʨʝʮ (ʣʘʪ. Vitex agnus-castus) ð 

ʨʘʩʪʝʥʠʝ ʥʝ ʩʪʦʣʴʢʦ ʧʣʦʜʦʚʦʝ, ʩʢʦʣʴʢʦ ʧʨʷʥʦïʘʨʦʤʘʪʠʯʝʩʢʦʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʝ, ʘ ʧʨʦ ʝʛʦ 

ʯʫʜʦʜʝʡʩʪʚʝʥʥʫʶ ʩʠʣʫ ʩʣʘʛʘʶʪ ʣʝʛʝʥʜʳ. ʀʟʚʝʩʪʝʥ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ, ʦʜʥʘʢʦ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ 

ʝʛʦ ʥʘʯʘʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ɺ ʜʠʢʦʤ ʚʠʜʝ (ʝʛʦ ʨʦʜʠʥʦʡ ʩʯʠʪʘʝʪʩʷ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ) 

ʨʘʩʪʝʪ ʚʦ ʚʩʝʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʩʪʨʘʥʘʭ, ʥʘ ɹʘʣʢʘʥʘʭ, ʚ ʄʘʣʦʡ ɸʟʠʠ, ʀʨʘʥʝ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʥʝʛʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ 

ʂʨʳʤʫ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ. ɽʛʦ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʠ ʥʘ ʚʩʝʤ ʂʘʚʢʘʟʝ, ʘ 

ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʨʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʫʪʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʤʦʞʝʪ ʧʨʦʜʚʠʥʫʪʴʩʷ ʜʘʣʝʢʦ ʥʘ ʩʝʚʝʨ. 

ɺ ʟʘʧʦʚʝʜʥʠʢʘʭ ʂʨʳʤʘ, ʂʘʚʢʘʟʘ ʠ ʚ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʇʨʫʪʥʷʢʘ ʦʙʳʢʥʦʚʝʥʥʳʡ.  

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʨʦʜ Vitex L. ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ (ʨʘʥʝʝ ʦʪʥʦʩʠʣʠ ʢ 

ʩʝʤʝʡʩʪʚʫ ɺʝʨʙʝʥʦʚʳʝ) ʥʘʩʯʠʪʳʚʘʝʪ 380 ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʪʨʦʧʠʯʝʩʢʠʭ, 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʠ ʯʘʩʪʠʯʥʦ ʫʤʝʨʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʦʙʦʠʭ ʧʦʣʫʰʘʨʠʡ [3].  

ɺ. ɺ. ʅʠʢʠʪʠʥ (1954) ʩʯʠʪʘʝʪ ʚʦʟʤʦʞʥʳʤ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʜʨʫʛʦʛʦ ʚʠʜʘ 

ð V. pseudo-negundo (Hausskn.) Hand.-Mazz., ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʦʥʦʛʨʘʬ ʨʦʜʘ Moldenke, 1955 ʥʝ 

ʧʨʠʟʥʘʝʪ V. pseudo-negundo ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ, ʩʯʠʪʘʷ ʧʦʩʣʝʜʥʠʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ 
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V. agnus-castus L., ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʇʘʢʠʩʪʘʥʝ, ʀʥʜʠʠ, ʥʘ ʦ. ʎʝʡʣʦʥ ʠ ʧʨʦʥʠʢʘʶʱʝʡ ʚ 

ʂʠʪʘʡ, ʥʘ ʌʠʣʠʧʧʠʥʳ, ʗʚʫ, ɸʬʛʘʥʠʩʪʘʥ, ʀʨʘʥ, ʉʠʨʠʶ ʠ ʊʫʨʮʠʶ, ʘ ʚ ʧʨʝʜʝʣʘʭ ʙʳʚʰʝʛʦ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ð ʚ ʊʫʨʢʤʝʥʠʶ [3]. 

ɺ ʧʨʠʨʦʜʝ ʧʨʫʪʥʷʢ ʦʙʳʯʥʦ ʨʘʩʪʝʪ ʥʝʙʦʣʴʰʠʤʠ ʟʘʨʦʩʣʷʤʠ ð ʢʫʨʪʠʥʘʤʠ ʚʳʩʦʪʦʡ 2ï2,5 

ʤ. ɺ ʧʘʨʢʘʭ ʠ ʩʘʜʘʭ ʚʳʨʘʩʪʘʝʪ ʜʦ 4ï5 ʤ ʠ ʠʤʝʝʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʡ ʩʪʚʦʣ. ʉʘʤʳʝ ʢʨʫʧʥʳʝ 

ʜʝʨʝʚʴʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʦʪʤʝʯʝʥʳ ʚ ʛ. ʂʫʨʛʘʥïʊʶʙʝ ʠ ʚ ɼʫʰʘʥʙʠʥʩʢʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ 

(3); ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʚ ʚʳʩʦʪʫ 6 ʤ ʠ ʠʤʝʶʪ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ ʜʦ 25 ʩʤ. ʂʦʨʘ 

ʩʪʘʨʳʭ ʩʪʚʦʣʦʚ ʩʚʝʪʣʦ-ʩʝʨʘʷ, ʩ ʝʜʚʘ ʟʘʤʝʪʥʳʤ ʨʦʟʦʚʳʤ ʦʪʪʝʥʢʦʤ, ʨʘʩʪʨʝʩʢʠʚʘʶʱʘʷʩʷ ʥʘ 

ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʨʘʚʠʣʴʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, ʩ ʢʨʘʷʤʠ, ʦʪʦʛʥʫʪʳʤʠ ʚʚʝʨʭ. ʃʠʩʪʴʷ ʪʦʥʢʠʝ, 

ʧʝʨʛʘʤʝʥʪʦʦʙʨʘʟʥʳʝ, ʩʫʧʨʦʪʠʚʥʳʝ, 5ï, ʨʝʞʝ 3ï ʠ 7ïʣʦʧʘʩʪʥʳʝ, 8ï12 ʩʤ ʜʣ., 12ï14 ʩʤ ʰʠʨ., 

ʛʫʩʪʦ ʧʦʢʨʳʪʳʝ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʢʦʨʦʪʢʠʤʠ ʧʨʠʞʘʪʳʤʠ ʚʦʣʦʩʢʘʤʠ, ʩʥʠʟʫ ʙʝʣʦʚʦʡʣʦʯʥʳʝ. 

ʉʦʮʚʝʪʠʷ ʤʝʪʝʣʴʯʘʪʦʢʦʣʦʩʦʚʠʜʥʳʝ, ʢʦʥʝʯʥʳʝ ʠʣʠ ʧʘʟʫʰʥʳʝ, 15ï20 (25) ʩʤ ʜʣ., 6-8 ʩʤ ʰʠʨ. 

ʎʚʝʪʢʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʜʦ 0,8ï1,0 ʩʤ ʜʣ. ʠ 0,3ï0,4 ʩʤ ʰʠʨ., ʩʦʙʨʘʥʳ ʚ ʚʦʟʜʫʰʥʳʝ 

ʧʦʣʫʟʦʥʪʠʢʠ. ʏʘʰʝʯʢʘ ʢʦʣʦʢʦʣʴʯʘʪʘʷ, 0,2ï0,3 ʩʤ ʜʣ., ʚ 3 ʨʘʟʘ ʢʦʨʦʯʝ ʚʝʥʯʠʢʘ, ʩ ʦʢʨʫʛʣʳʤʠ, 

ʩʣʝʛʢʘ ʚʦʣʥʠʩʪʳʤʠ ʧʦ ʢʨʘʷʤ ʟʫʙʮʘʤʠ, ʛʫʩʪʦʚʦʣʦʩʠʩʪʘʷ ʠ ʜʘʞʝ ʰʝʨʩʪʠʩʪʘʷ. ɺʝʥʯʠʢ 

ʬʠʦʣʝʪʦʚʳʡ, ʜʚʫʛʫʙʳʡ, ʚʝʨʭʥʷʷ ʛʫʙʘ 2ï, ʥʠʞʥʷʷ 3ïʥʘʜʨʝʟʘʥʥʘʷ. ʃʦʧʘʩʪʠ ʩ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʦʨʦʥʳ ʥʠʞʥʝʡ ʛʫʙʳ, ʫ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʪʳʯʠʥʦʢ, ʚʦʣʦʩʠʩʪʳʝ. ʋ ʩʨʝʜʥʝʡ ʣʦʧʘʩʪʠ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʝʡ ʧʦ ʨʘʟʤʝʨʘʤ ʜʚʝ ʦʩʪʘʣʴʥʳʝ, ʜʣʠʥʥʳʝ ʣʦʭʤʘʪʳʝ ʚʦʣʦʩʢʠ 

ʢʣʦʯʢʘʤʠ ʜʦʭʦʜʷʪ  ʜʦ ʦʩʥʦʚʘʥʠʷ ʥʘʜʨʝʟʘ. 4 ʪʳʯʠʥʢʠ ʠ ʧʝʩʪʠʢ ʧʨʝʚʳʰʘʶʪ ʚʝʥʯʠʢ, ʟʘʚʷʟʴ 

ʦʢʨʫʛʣʘʷ, ʜʦ 0,1 ʩʤ ʚ ʜʠʘʤʝʪʨʝ.  

ʇʣʦʜ ð ʦʢʨʫʛʣʘʷ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʘʷ, ʙʣʝʩʪʷʱʘʷ ʢʦʩʪʷʥʢʘ, 0,4ï0,5 ʩʤ ʜʣ., 0,3 ʩʤ ʰʠʨ., 

ʧʦʯʪʠ ʮʝʣʠʢʦʤ ʟʘʢʨʳʪʘʷ ʰʝʨʩʪʠʩʪʦʡ ʯʘʰʝʯʢʦʡ. ʇʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʧʣʦʜʳ ʧʨʫʪʥʷʢʘ 

ʥʝʩʢʦʣʴʢʦ ʥʘʧʦʤʠʥʘʶʪ ʯʝʨʥʳʡ ʧʝʨʝʮ, ʘ ʟʘ ʧʨʷʥʳʡ ʚʢʫʩ ʯʘʩʪʦ ʩʣʫʞʘʪ ʝʛʦ ʟʘʤʝʥʠʪʝʣʝʤ. 

ʉʦʟʨʝʚʘʶʪ ʧʣʦʜʳ ʚ ʥʦʷʙʨʝ, ʦʩʪʘʶʪʩʷ ʥʘ ʜʝʨʝʚʝ ʜʦ ʜʝʢʘʙʨʷ-ʷʥʚʘʨʷ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2015-2018 ʛʛ. ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʀʥʩʪʠʪʫʪʘ 

ʜʝʥʜʨʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʙʦʪr ʀ. ʅ. 

ɹʝʡʜʝʤʘʥʘ [4]; Zahid Hina, Ghazala H., Rizwaniand Sumaira Ishaqe [5] ʠ ʜʨ. ʂʘʯʝʩʪʚʦ ʩʝʤʷʥ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʄ. ʂ. ʌʠʨʩʦʚʦʡ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʥʦ çʄʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʘʚʠʣʘʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʤʷʥè. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʠ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ, ʥʘʯʠʥʘʷ ʩ 

ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʚ ʷʱʠʢʝ ʩ ʟʝʤʣʝʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʨʫʥʪ ʥʘ 

ʧʣʦʱʘʜʠ 50 ʤ2 (ʧʦʯʚʘ ʫʯʘʩʪʢʘ ʩʫʧʝʩʯʘʥʘʷ) ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ ʠ ʚ ʥʘʯʘʣʝ ʤʘʨʪʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʦʩʝʥʴʶ ʚ ʦʢʪʷʙʨʝ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʥʪʦʛʝʥʝʟʘ ʩ ʢʘʞʜʦʡ ʠʟ 30 ʦʩʦʙʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʠʜʘ ʩʦʙʠʨʘʣʠ ʩʝʤʝʥʘ ʠ ʚʳʩʝʚʘʣʠ ʠʭ ʦʪʜʝʣʴʥʦ. 

ʇʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 6-ʦʡ, 7-ʦʡ ʜʝʥʴ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʦʣʝʝ 70 ʜʥʝʡ. ʇʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʚʩʭʦʞʝʩʪ ɹʩʦʩʪʘʚʠʣʘ 60ï80%.  

ʆʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʳʭ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʦʥʮʘ ʤʘʨʪʘ, ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʩʪʴʝʚ ʥʘʩʪʫʧʘʝʪ ʩ ʤʘʷ ʧʦ ʠʶʥʴ. ʄʘʩʩʦʚʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʣʠʩʪʴʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʢ ʢʦʥʮʫ ʠʶʣʷ, ʧʣʦʜʦʥʦʰʝʥʠʝ ʚ ʥʦʷʙʨʝ ʤʝʩʷʮʝ. ʇʨʠ ʚʝʛʝʪʘʪʠʚʥʦʤ 

ʨʘʟʤʥʦʞʝʥʠʠ ʯʝʨʝʥʢʠ ʨʘʩʪʫʪ ʤʝʜʣʝʥʥʦ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ 2ï3-ʭ ʧʘʨ ʣʠʩʪʴʝʚ ʨʦʩʪ 

ʫʩʢʦʨʷʝʪʩʷ. ʇʦʵʪʦʤʫ V. agnus-castus L. ʣʫʯʰʝ ʚʦʟʜʝʣʳʚʘʪʴ ʨʘʩʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʉʝʤʝʥʥʳʝ ʦʩʦʙʠ ʧʝʨʝʩʘʞʠʚʘʶʪ ʥʘ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ. ʃʫʯʰʝʝ ʚʨʝʤʷ ʧʦʩʝʚʘ 

ʨʘʩʩʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʷʪ ʚ ʢʦʥʮʝ ʤʘʨʪʘ. 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ 30 ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʚ ʦʥʪʦʛʝʥʝʟʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʧʦ ʤʝʨʝ 
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ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʢʘʞʜʦʡ ʦʩʦʙʠ ʠʟʤʝʨʷʣʠ ʠ ʫʯʠʪʳʚʘʣʠ ʚʘʞʥʳʝ ʧʨʠʟʥʘʢʠ: ʯʠʩʣʦ ʠ 

ʚʳʩʦʪʫ ʧʦʙʝʛʦʚ, ʨʘʟʤʝʨʳ ʣʠʩʪʴʝʚ ʠ ʤʝʞʜʦʫʟʣʠʡ, ʯʝʨʝʰʢʦʚ, ʯʠʩʣʦ ʮʚʝʪʢʦʚ ʠ ʩʝʤʷʥ, ʤʘʩʩʫ 

ʨʘʩʪʝʥʠʷ. ʀʟʤʝʨʝʥʠʝ ʚʳʩʦʪʳ ʧʦʙʝʛʦʚ ʠ ʨʘʟʤʝʨʦʚ ʣʠʩʪʴʝʚ ʧʨʦʚʦʜʠʣʠ ʝʞʝʥʝʜʝʣʴʥʦ, ʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʧʫʩʢʘʥʠʷ ʮʚʝʪʢʦʚ ʚ ʩʦʮʚʝʪʠʠ ʠ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʝʞʝʜʥʝʚʥʦ [6]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʚʝʩʪʠ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, 

ʨʝʣʴʝʬʘ, ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʦʧʳʪʳ  ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʫʪʥʷʢʘ. 

ɸʧʰʝʨʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʩʣʫʞʠʪ ʢʘʢ-ʙʳ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʶʛʦ- ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ. ʇʣʦʱʘʜʴ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 

2050 ʢʤ2. ʉ ʩʝʚʝʨʘ ʧʦʣʫʦʩʪʨʦʚ ʛʨʘʥʠʯʠʪ ʩ ʨʝʢʦʡ ʉʫʤʛʘʠʪʯʘʡ, ʩ ʩʝʚʝʨʦïʚʦʩʪʦʢʘ ð ʩ 

ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ.  

ʂʣʠʤʘʪ ɸʧʰʝʨʦʥʘ ʩʫʭʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʩ ʫʤʝʨʝʥʥʦ ʞʘʨʢʠʤ ʣʝʪʦʤ, ʩʦʣʥʝʯʥʦʡ, ʪʝʧʣʦʡ 

ʦʩʝʥʴʶ ʠ ʢʦʨʦʪʢʦʡ ʟʠʤʦʡ. ʉʝʚʝʨʥʳʝ ʚʝʪʨʳ çʍʘʟʨʠè ʩʦʟʜʘʶʪ ʟʜʝʩʴ ʩʫʭʦʡ ʧʦʣʫʧʫʩʪʳʥʥʳʡ 

ʢʣʠʤʘʪ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 13,5ï14,2 Áʉ. ʉʘʤʳʝ ʭʦʣʦʜʥʳʝ ʤʝʩʷʮʳ ʷʥʚʘʨʴ- 

ʬʝʚʨʘʣʴ ð ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ +3,1-5,5 Áʉ; ʩʘʤʳʝ ʞʘʨʢʠʝ ð ʠʶʣʴ-ʘʚʛʫʩʪ, ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 40 Áʉ, ʘ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʩʦʩʪʘʚʣʷʝʪ 25,5 Áʉ.  

ʇʦʯʚʳ ɸʧʰʝʨʦʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʣʫʧʫʩʪʳʥʥʦʤʫ ʪʠʧʫ, ʩʦʜʝʨʞʘʱʝʡ ʤʘʣʦ ʛʫʤʫʩʘ. ʇʦ 

ʧʦʙʝʨʝʞʴʶ ʂʘʩʧʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʯʚʳ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ɸʧʰʝʨʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʧʫʩʪʳʥʥʳʤ ʪʠʧʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʟʜʝʩʴ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʵʬʝʤʝʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦʣʳʥʥʠʢʠ ʠ ʩʦʣʷʥʢʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. 

ʇʦʩʝʣʦʢ ʄʘʨʜʘʢʘʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ, ʥʘ ʚʳʩʦʪʝ 8,2 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ʊʝʨʨʠʪʦʨʠʷ ɼʝʥʜʨʘʨʠʷ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʳ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʝʨʚʦʡ ʧʨʠʤʦʨʩʢʦʡ ʪʝʨʨʘʩʝ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʨʘʢʫʰʝʯʥʠʢʘʤʠ; 

ʛʣʫʙʠʥʘ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʥʝʙʦʣʴʰʘʷ ð 0,6ï1,5 ʤ ʜʦ 2,0 ʤ. ʇʦʯʚʳ ʱʝʣʦʯʥʳʝ (ʨʅ 8ï9), 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʨʦʟʝʤʘʤ ʩʫʛʣʠʥʠʩʪʦʛʦ ʠ ʩʫʧʝʩʯʘʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɼʝʥʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʫʪʥʷʢ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (V. agnus-castus L.) ð ʣʠʩʪʦʧʘʜʥʳʡ ʜʨʝʚʦʚʠʜʥʳʡ ʢʫʩʪʘʨʥʠʢ 2ï4 ʤ ʚʳʩʦʪʦʡ 

(ʜʦ 1,5 ʤ ʚ ʫʩʣʦʚʠʷʭ ʟʘʢʨʳʪʦʛʦ ʛʨʫʥʪʘ), ʩ ʰʘʨʦʚʠʜʥʦʡ ʘʞʫʨʥʦʡ ʢʨʦʥʦʡ ʠ ʛʠʙʢʠʤʠ, ʫʧʨʫʛʠʤʠ 

ʚʝʪʢʘʤʠ. ʀʤʝʥʥʦ ʟʘ ʛʠʙʢʠʝ ʠ ʫʧʨʫʛʠʝ ʚʝʪʢʠ ʚʠʪʝʢʩ ʧʦʣʫʯʠʣ ʝʱʝ ʦʜʥʦ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ð 

ʧʨʫʪʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ. ʃʠʩʪʴʷ ʫ ʥʝʛʦ ʢʨʫʧʥʳʝ, ʩʣʦʞʥʳʝ, ʩʦʩʪʦʷʪ ʠʟ 5ï7 ʣʠʩʪʦʯʢʦʚ. ʎʚʝʪʝʪ ʩ 

ʠʶʥʷ ʧʦ ʦʢʪʷʙʨʴ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʮʚʝʪʢʠ ʩʦʙʨʘʥʳ ʚ ʫʟʢʠʝ, ʥʦ ʢʨʫʧʥʳʝ ʠ ʛʫʩʪʳʝ ʤʝʪʝʣʴʯʘʪʦï

ʢʦʣʦʩʦʚʠʜʥʳʝ ʩʦʮʚʝʪʠʷ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘ ʢʦʥʮʘʭ ʧʦʯʪʠ ʚʩʝʭ 

ʧʦʙʝʛʦʚ. ɺʝʥʯʠʢ ʮʚʝʪʢʘ ʜʚʫʛʫʙʳʡ, ʙʣʝʜʥʦïʣʠʣʦʚʳʡ, ʩʠʨʝʥʝʚʳʡ ʠʣʠ ʙʣʝʜʥʦïʬʠʦʣʝʪʦʚʳʡ, 

ʮʚʝʪʢʠ ʘʨʦʤʘʪʥʳʝ. ʆʙʠʣʴʥʦ ʧʣʦʜʦʥʦʩʠʪ ʚ ʦʢʪʷʙʨʝïʜʝʢʘʙʨʝ. ʇʣʦʜʳ ð ʩʫʭʠʝ, 

ʯʝʪʳʨʝʭʛʥʝʟʜʥʳʝ, ʰʘʨʦʚʠʜʥʳʝ ʢʦʩʪʷʥʢʠ, 3ï4 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʯʝʨʥʳʝ ʩ ʛʦʣʫʙʳʤ ʥʘʣʝʪʦʤ, 

ʦʢʨʫʞʝʥʳ ʯʘʰʝʯʢʦʡ. ɺʩʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʩʠʣʴʥʳʡ, ʩʧʝʮʠʬʠʯʝʩʢʠʡ, ʦʩʪʨʳʡ, ʥʦ 

ʧʨʠʷʪʥʳʡ ʟʘʧʘʭ, ʧʦ ʢʦʪʦʨʦʤʫ ʝʛʦ ʣʝʛʢʦ ʫʟʥʘʪʴ. ɺʠʪʝʢc ʩʚʝʪʦʣʶʙʠʚ, ʪʝʧʣʦʣʶʙʠʚ, ʥʦ 

ʥʝʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʥʝʚʳʩʦʢʘʷ ð ʚ ʩʫʨʦʚʳʝ ʟʠʤʳ ʧʦʙʝʛʠ 

ʤʦʛʫʪ ʦʙʤʝʨʟʘʪʴ ʜʘʞʝ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ, ʦʜʥʘʢʦ ʦʥʠ ʣʝʛʢʦ ʦʪʨʘʩʪʘʶʪ ʠ ʤʦʛʫʪ ʟʘʮʚʝʩʪʠ ʚ ʪʦʪ 

ʞʝ ʛʦʜ (ʣʶʙʦʧʳʪʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʩʘʞʝʥʮʳ ʧʨʫʪʥʷʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪ 

ʤʦʨʦʟʳ ʠ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʚʨʝʞʜʝʥʥʫʶ ʟʘʤʦʨʦʟʢʘʤʠ ʣʠʩʪʚʫ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ), 

ʥʝ ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʙʦʣʴʰʠʥʩʪʚʫ ʬʘʢʪʦʨʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʧʣʘ. 
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ʇʨʫʪʥʷʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʨʘʟʤʥʦʞʘʶʪ ʩʝʤʝʥʘʤʠ (ʚʦʟʤʦʞʝʥ ʦʩʝʥʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʧʦʩʝʚ) 

ʠʣʠ ʟʝʣʝʥʳʤʠ ʯʝʨʝʥʢʘʤʠ. ʈʘʟʤʥʦʞʝʥʠʝ ʯʝʨʝʥʢʘʤʠ ʚʳʨʘʞʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝ ʠʤʝʝʪ. 

ɺʩʭʦʞʝʩʪʴ ʫ ʩʚʝʞʠʭ ʩʝʤʷʥ ʭʦʨʦʰʘʷ, ʥʦ ʭʨʘʥʠʚʰʠʝʩʷ ʙʦʣʝʝ 2 ʤʝʩʷʮʝʚ ʥʫʞʜʘʶʪʩʷ ʚ 

ʪʨʝʭʤʝʩʷʯʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚʦ ʚʣʘʞʥʦʤ ʧʝʩʢʝ ʧʨʠ 5 Áʉ. ɻʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ ð 1ï2 ʩʤ. 

ʉʝʤʝʥʘ V. agnus-castus L. ʚʳʨʘʱʠʚʘʣʠʩʴ ʚʦ ʚʣʘʞʥʦʤ ʧʝʩʢʝ, ʧʨʦʨʘʩʪʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʥʘ 6ï7 

ʜʝʥʴ, ʧʨʦʮʝʥʪ ʚʩʭʦʞʝʩʪʠ ʩʦʩʪʘʚʣʷʣʦ 60ï80%. ɺʩʭʦʜʳ, ʦʙʳʯʥʦ, ʜʨʫʞʥʳʝ, ʩʘʞʝʥʮʳ ʭʦʨʦʰʦ 

ʧʝʨʝʥʦʩʷʪ ʟʘʛʫʱʝʥʥʦʩʪʴ, ʙʳʩʪʨʦ ʨʘʩʪʫʪ ʠ ʥʘʯʠʥʘʶʪ ʮʚʝʩʪʠ ʠ ʧʣʦʜʦʥʦʩʠʪʴ ʫʞʝ ʥʘ ʚʪʦʨʦʡ ʛʦʜ. 

ʋʭʦʜ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʧʦʯʚʳ ʚ ʨʳʭʣʦʤ ʠ ʚ ʯʠʩʪʦʤ ʦʪ ʩʦʨʥʷʢʦʚ 

ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʨʘʟʤʥʦʞʝʥʠʠ ʯʝʨʝʥʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʠʶʣʝ ʟʘʛʦʪʦʚʠʪʴ ʟʝʣʝʥʳʝ ʧʦʙʝʛʠ. 

ʉʝʤʝʥʘ ʭʦʨʦʰʦ ʚʩʭʦʜʷʪ ʢʘʢ ʧʨʠ ʦʩʝʥʥʝʤ, ʪʘʢ ʠ ʧʨʠ ʚʝʩʝʥʥʝʤ ʧʦʩʝʚʘʭ. ʏʝʨʝʥʢʠ ʥʘʨʝʟʘʶʪ 

ʜʣʠʥʦʡ ʧʦ 15ï20 ʩʤ ʠʣʠ ʯʝʪʳʨʝ ʠ ʙʦʣʝʝ ʧʦʯʝʢ, ʟʘʪʝʤ ʚʳʩʘʞʠʚʘʶʪ ʚ ʪʝʧʣʠʮʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

10 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʂ ʦʩʝʥʠ ʩʘʞʝʥʮʳ ʛʦʪʦʚʳ ʜʣʷ ʧʦʩʘʜʢʠ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ. ʋʭʦʜ ʟʘ 

ʧʨʫʪʥʷʢʦʤ ʥʝ ʪʨʫʜʦʝʤʢʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʩʦʜʝʨʞʘʪʴ ʧʦʯʚʫ ʚ ʨʳʭʣʦʤ ʠ ʯʠʩʪʦʤ ʦʪ ʩʦʨʥʷʢʦʚ 

ʩʦʩʪʦʷʥʠʠ ʠ ʠʟʨʝʜʢʘ ʧʦʜʢʘʨʤʣʠʚʘʪʴ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ʉʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʚ 

ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ʚʦʟʤʦʞʥʦ, ʥʦ ʦʯʝʥʴ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʃʫʯʰʝ ʚʩʝʛʦ ʚʳʨʘʱʠʚʘʪʴ ʝʛʦ 

ʨʘʩʩʘʜʥʳʤ ʩʧʦʩʦʙʦʤ, ʚʳʩʝʚʘʷ ʩʝʤʝʥʘ ʚ ʪʝʧʣʠʮʝ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʦʜʨʦʩʰʠʝ ʩʘʞʝʥʮʳ ʚʳʩʘʜʠʪʴ 

ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʚ ʩʝʥʪʷʙʨʝ ʠʣʠ ʚ ʤʘʝïʠʶʥʝ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ. 

ʇʨʠ ʚʝʛʝʪʘʪʠʚʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʯʝʨʝʥʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝʣʝʥʳʤʠ ð ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʠʶʣʷ ʠʣʠ ʦʜʨʝʚʝʩʥʝʚʰʠʤʠ ð ʧʦʩʣʝ ʦʧʘʜʝʥʠʷ ʣʠʩʪʴʝʚ, ʥʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʤʦʨʦʟʦʚ. 

ʏʝʨʝʥʢʠ ʥʘʨʝʟʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʥʘ ʢʘʞʜʦʤ ʙʳʣʦ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʧʘʨ ʧʦʯʝʢ. ʅʠʞʥʠʝ ʣʠʩʪʦʚʳʝ 

ʧʣʘʩʪʠʥʢʠ ʫʜʘʣʷʶʪ, ʘ ʚʝʨʭʥʠʝ ʫʢʦʨʘʯʠʚʘʶʪ ʥʘ 1/3. ʅʠʞʥʶʶ ʯʘʩʪʴ ʯʝʨʝʥʢʘ ʩʨʝʟʘʶʪ ʥʘ 1,5ï2,0 

ʩʤ ʥʠʞʝ ʧʦʯʢʠ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ, ʘ ʝʩʣʠ ʝʛʦ ʥʝʪ ð ʚʳʜʝʨʞʠʚʘʶʪ 2-4 ʯ ʚ 

ʯʠʩʪʦʡ ʚʦʜʝ ʠ ʚʳʩʘʞʠʚʘʶʪ ʚ ʪʝʧʣʠʮʫ, ʟʘʛʣʫʙʣʷʷ ʥʘ 1/3 ʜʣʠʥʳ ʯʝʨʝʥʢʘ (ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ 

10Ĭ10 ʩʤ). ʉʫʙʩʪʨʘʪ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʯʝʨʝʥʢʦʚ ʩʦʩʪʘʚʣʷʶʪ ʠʟ 40% ʪʦʨʬʘ, 40% ʨʝʯʥʦʛʦ 

ʧʝʩʢʘ ʠ 20% ʧʝʨʝʛʥʦʷ. ʍʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʩʘʞʝʥʝʮ V. agnus-castus L. ʠʤʝʝʪ 2-5 ʧʦʙʝʛʦʚ 

ʚʳʩʦʪʦʡ ʜʦ 50 ʩʤ ʠ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʜʣʠʥʦʡ 30ï40 ʩʤ. ʃʫʯʰʠʡ ʩʨʦʢ ʧʦʩʘʜʢʠ ð ʩʝʥʪʷʙʨʴ-

ʦʢʪʷʙʨʴ. ʇʦʩʘʜʢʫ ʧʨʦʠʟʚʦʜʷʪ ʚ ʣʫʥʢʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʠʣʴʥʦ ʧʨʦʣʠʪʳʝ ʚʦʜʦʡ. ʂʦʨʥʝʚʘʷ 

ʰʝʡʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ 5-8 ʩʤ ʥʠʞʝ ʫʨʦʚʥʷ ʧʦʯʚʳ. ʅʘ ʟʠʤʫ ʤʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ ʦʢʫʯʠʚʘʶʪ 

ʧʦʯʚʦʡ ʠʣʠ ʧʦʜʩʳʧʘʶʪ ʪʦʨʬʦʤ. ʇʦʜ ʟʠʤʫ ʨʘʩʪʝʥʠʷ ʞʝʣʘʪʝʣʴʥʦ ʫʜʦʙʨʠʪʴ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ, ʘ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ ʧʦʣʠʚʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʢʦʨʤʢʠ ʚʥʝʩʪʠ 15ï20 ʛ ʘʤʤʠʘʯʥʦʡ 

ʩʝʣʠʪʨʳ ʥʘ ʢʫʩʪ.  

ʅʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʩʘʞʝʥʮʳ ʚʳʩʘʞʠʚʘʶʪ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ 1Ĭ1 ʤ. 

ɽʛʦ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʇʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ ʧʦʣʫʯʝʥʦ ʵʬʠʨʥʦʝ ʤʘʩʣʦ 

0,63ï0,70%. ɺ ʣʠʩʪʴʷʭ ʠ ʧʣʦʜʘʭ V. agnus-castus L. ʩʦʜʝʨʞʘʪʩʷ ʚʠʪʘʤʠʥʳ, ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʣʢʘʣʦʠʜʦʚ ʠ ʢʫʤʘʨʠʥʘ.  

ɼʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ V. agnus-castus L. ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʣʠʭʦʨʘʜʦʯʥʳʤ ʠ 

ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʳʤ ʜʝʡʩʪʚʠʝʤ  ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ [7ï9]. ʇʣʦʜʳ 

ʫʣʫʯʰʘʶʪ ʧʠʱʝʚʘʨʝʥʠʝ, ʦʢʘʟʳʚʘʶʪ ʪʦʥʠʟʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʧʦʤʦʛʘʶʪ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʝʯʝʥʠ ʠ ʩʝʣʝʟʝʥʢʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʠʥʝʢʦʣʦʛʠʠ [10ï11]. 

 

ɺʳʚʦʜʳ 

1. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ 

ʦʥʪʦʛʝʥʝʟʝ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʭ ʠʥʪʨʦʜʫʢʮʠʷ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʰʠʨʦʢʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʥʘ ɸʧʰʝʨʦʥʝ. 

2. ɺʧʝʨʚʳʝ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ ʦʧʨʝʜʝʣʝʥʳ ʵʪʘʧʳ ʦʥʪʦʛʝʥʝʟʘ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ, 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʚʳʷʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʠʭ 
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ʚʳʨʘʱʠʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʤʥʦʞʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʯʝʨʝʥʢʦʚ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ V. agnus-

castus L. ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ, ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʤʝʜʠʮʠʥʝ.  
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Abstract. This review focuses on ovarian lesions. Ovarian tumors occupy the 3rd place among 

all tumors of the female genital organs, and 7th in the overall structure of malignant tumors, so 

the problem of timely diagnosis and treatment of ovarian lesions remains relevant. The share of 

benign ovarian tumors accounts for 70ï80%. Among benign ovarian lesions, epithelial lesions are 

most common ð tatami up to 16% and cystadenoma up to 22.8%. Histogenesis of ovarian 

formations is not fully understood, which explains the contradictions in the origin of a particular 

tumor. For the first time, features of the mechanisms of neoplasm formation have been described by 

A. Knudson et al., his team was one of the first to develop and publish the theory of ódouble strikeô, 

interpreting the mechanisms for implementing sporadic and hereditary forms of neoplasms. Ovarian 

cancer ð both on the part of the etiology and the clinical picture of a heterogeneous genetically 

determined pathology. The basis of the emergence of this group of tumors is the mutation of the 

genetic apparatus of the cell. Yes, indeed, the diagnostic search for ovarian masses is difficult, and 

there is a perception that it may also be delayed due to an asymptomatic or asymptomatic course of 

the disease. The complex of diagnostic measures for ovarian formations should include 

interviewing patients with anamnesis data collection, clinical and special examination. Thus, in 

modern conditions, the diagnostic algorithm for searching ovarian formations requires an integrated 

approach to identify ovarian formations at early stages of development, as well as to conduct 

differential diagnostics with subsequent determination of the morphological structure of the tumor. 
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʳʡ ʦʙʟʦʨ ʧʦʩʚʷʱʝʥ ʦʙʨʘʟʦʚʘʥʠʷʤ ʷʠʯʥʠʢʦʚ. ʆʧʫʭʦʣʠ ʷʠʯʥʠʢʦʚ 

ʟʘʥʠʤʘʶʪ 3-ʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʦʧʫʭʦʣʝʡ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʠ 7 ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʡ ʷʠʯʥʠʢʦʚ ʦʩʪʘʝʪʩʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʘʢʪʫʘʣʴʥʦʡ. ʅʘ ʜʦʣʶ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʧʫʭʦʣʝʡ ʷʠʯʥʠʢʦʚ ʧʨʠʭʦʜʠʪʩʷ 70ï80%. ʉʨʝʜʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʷʠʯʥʠʢʦʚ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ð ʪʝʨʘʪʦʤʳ ʜʦ 16% ʠ ʮʠʩʪʘʜʝʥʦʤʳ 

ʜʦ 22,8%. ɻʠʩʪʦʛʝʥʝʟ ʦʙʨʘʟʦʚʘʥʠʡ ʷʠʯʥʠʢʦʚ ʠʟʫʯʝʥ ʥʝ ʜʦ ʢʦʥʮʘ, ʯʝʤ ʠ ʦʙʲʷʩʥʷʶʪʩʷ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʧʫʭʦʣʠ. ɺʧʝʨʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʙʳʣʠ ʦʧʠʩʘʥʳ A. Knudson, ʝʛʦ ʢʦʤʘʥʜʘ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ 

ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʦʧʫʙʣʠʢʦʚʘʣʘ ʪʝʦʨʠʶ çʜʚʦʡʥʦʛʦ ʫʜʘʨʘè, ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʫʶ ʤʝʭʘʥʠʟʤʳ 

ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʈʘʢ ʷʠʯʥʠʢʦʚ ð ʢʘʢ ʩʦ 

ʩʪʦʨʦʥʳ ʵʪʠʦʣʦʛʠʠ, ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʛʝʪʝʨʦʛʝʥʥʦʝ ʛʝʥʝʪʠʯʝʩʢʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ. ʆʩʥʦʚʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʧʫʭʦʣʝʡ ð ʤʫʪʘʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʢʣʝʪʢʠ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʦʙʨʘʟʦʚʘʥʠʡ ʷʠʯʥʠʢʦʚ ʩʣʦʞʝʥ, ʠ 

ʙʳʪʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʷʚʣʷʝʪʩʷ ʠ ʟʘʧʦʟʜʘʣʳʤ ʚʚʠʜʫ ʤʘʣʦʩʠʤʧʪʦʤʥʦʛʦ ʠʣʠ 

ʙʝʩʩʠʤʧʪʦʤʥʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʂʦʤʧʣʝʢʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ 

ʦʙʨʘʟʦʚʘʥʠʷʭ ʷʠʯʥʠʢʦʚ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʢ ʩʦ ʩʙʦʨʦʤ 

ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ, ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʝ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʦʙʨʘʟʦʚʘʥʠʡ ʷʠʯʥʠʢʦʚ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʚʘʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʦʧʫʭʦʣʠ. 

 

Keywords: ovarian formation, etiology, pathogenesis, mechanisms, diagnosis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʥʠʷ ʷʠʯʥʠʢʦʚ, ʵʪʠʦʣʦʛʠʷ, ʧʘʪʦʛʝʥʝʟ, ʤʝʭʘʥʠʟʤʳ, ʜʠʘʛʥʦʩʪʠʢʘ. 

 

The problem of diagnosing and treating tumors and tumor-like formations of the ovaries is 

complex and extremely relevant, since ovarian tumors are a common gynecological pathology [1, p. 

237]. Ovarian tumors occupy the 3rd among all tumors of the female genital organs, and the 7th 

among all malignant tumors. Most ovarian tumors are benign, accounting for 70ï80%. Ovarian 

cancer is 4ï6% among all malignant neoplasms. The frequency of ovarian tumors over the past ten 

years increased from 5.8ï11.1% to 18.7ï25.3% of all genital tumors [2, p. 200]. It has been 

established that over 170,000 new cases of ovarian tumors are recorded annually in the world. In the 

structure of the total gynecological morbidity, ovarian cancer takes 6ï7 place [1, p. 240]. 

Among benign ovarian lesions, epithelial lesions are most common ð cystadenoma up to 

22.8% and teratoma up to 16% [3, p. 23]. 

Ovarian cysts make up an average of 18% in the structure of all ovarian formations, of which 

the number of follicular ones is 85ï90%. A special group consists of paraovarial cysts ð 4.9% and 

serozocele ð 5.2%. They do not belong to the new ovaries, but it is difficult to distinguish them 

from ovarian tumors before surgery, so they were included in the group of ovarian formations [4, p. 

218]. A certain group of tumor-like formations of the ovaries is made up of tube-ovarian formations 

of inflammatory genesis. Inflammatory diseases of the uterus, significantly affect the health of 

women of reproductive age. In the past few years, there has been a clear trend towards an increase 

in the incidence of inflammatory diseases of the uterus. Very sad is the picture of the survival of 

patients with ovarian cancer. One-year survival of women with verified ovarian cancer is 60% 

during the first year, i.e. every 3rd patient dies; three-year survival is 43%; five-year survival is less 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

40 

 

than 34%. One of the probable circumstances of such a low survival rate is the almost 

asymptomatic course of the disease in its early stages, the absence of pathognomonic signs, and 

ineffective treatment, especially in cases of relapse. 

Thus, according to various authors, inflammatory processes of the internal genital organs 

make up 60-65% among outpatients, and up to 30% among inpatients [5, p. 560]. Up to 15ï25% of 

women acute inflammatory processes occur with complications. Often the development of tube-

ovarian formations, the formation of abscesses is the result of irrational pharmacotherapy. Purulent 

inflammatory diseases of the uterus can develop at any age, but they are significantly more common 

in women of childbearing age, with the highest incidence occurring at 31ï40 years of age. 

According to the International Agency for Research on Cancer, more than 200,000 cases of ovarian 

cancer are reported every year in the world. In Russia, ovarian cancer is detected in more than 

12,000 women. Due to the late diagnosis of 60ï72% of women, ovarian cancer is detected already 

in the later stages, when the use of radical methods of treatment is almost impossible. This is due to 

the lack of clear pathognomonic symptoms characteristic of the early stage of the disease. A 

significant proportion of ovarian tumors develop in women in the age group of 30ï60 years, 

significantly more often among women older than 40 years. This pathology often leads to impaired 

menstrual, reproductive, sexual function and often leads to disability of the woman. These changes 

are one of the main causes of disability, which causes tremendous medical and social significance. 

Differential diagnosis of tumors and tumor-like formations of the ovaries is extremely 

important, since it determines the tactics of patient management in each particular case. 

In modern conditions, one of the leading places among the methods for diagnosing tumors of 

the pelvic organs is ultrasound, which, in combination with Doppler sonography, allows us to 

differentiate the types of appendage formations with great accuracy and evaluate the characteristics 

of the blood flow in them. In the past few years, immunoassay methods have been firmly introduced 

into clinical practice, allowing to detect specific proteins synthesized by tumors of various origins, 

the so-called tumor-like markers BRCA1, BRCA2, P53, STK 11, RAD51C, DICER, CA-125, CEA, 

CA-50 and a lot others. The most commonly used in gynecology practice is the CA-125 marker, the 

definition of which can act as a screening method that allows monitoring the results of treatment. 

Today, there are two main approaches to the diagnosis and treatment of tumors and tumor-like 

formations of the ovaries: laboratory and laparoscopic. In recent years, endoscopic methods of 

research and treatment of ovarian tumors have been increasingly introduced into clinical practice. 

Among endoscopic methods, special importance is attached to laparoscopy, as the most informative 

study. 

But, despite the progress made in identifying ovarian tumors, the pre-operative determination 

of the true nature of ovarian education still encounters considerable difficulties, which may entail 

the use of irrational patient management tactics. To this day, the development and improvement of 

methods for visualizing ovarian formations continues. 

Thus, in modern conditions of diagnosis of tumors and tumor-like formations of the ovaries 

cannot be based on one method of research, but requires an integrated approach to identify ovarian 

formations in the early stages of development, as well as the differential diagnosis of benign or 

malignant process and determination of the morphological structure of the tumor. 

Ovarian cancer ð both from the etiology and clinical picture of a heterogeneous genetically 

determined disease. The basis of the emergence of this group of tumors is the mutation of the 

genetic apparatus of the cell. 

The mechanisms of the origin of tumors were first described in 1971. A. Knudson, he was one 

of the first to propose the theory of ódouble blowô, interpreting the mechanism of the occurrence of 

hereditary and sporadic forms of malignant neoplasms. For the occurrence of a tumor, 2 events are 
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required: a mutation in germ-line cells and a mutation in a somatic cell. Today, the concept of the 

genetic nature of malignant neoplasms is widely recognized. It has been proven that tumors have a 

monoclonal origin. 

The causes of most ovarian tumors are still unknown. Histogenesis of ovarian tumors, 

including benign ones, is not fully understood, which explains the controversy about the origin of a 

particular tumor. 

In recent years, the role of genetic factors in the etiology of ovarian tumors has been revealed. 

The study of heredity leads to the conclusion about the unusual complexity of the interaction of 

genetic factors and the environment. Genetic factors that cause the control of enzyme activity, 

immune and hormonal status, affect the degree of DNA damage. Hereditary defects predisposing to 

the occurrence of malignant tumors are those associated with DNA repair, they are extremely rare. 

The concept of genetic predisposition to hormone-dependent tumors means inheritance of 

constitutional and endocrine-metabolic features, such as disorders of ovulation and steroid sex 

hormone metabolism, metabolic syndrome, diabetes mellitus, by recessive type. 

The individualôs ability to metabolize carcinogenic substances into the body affects the risk of 

tumors. The most studied enzymes that affect the metabolism of carcinogenic substances are 

enzymes encoded by the genes of the cytochrome P450c17A family catalyzing steroidogenesis, 

namely 17A hydrolase and 17, 20-lyase. 

According to one theory, the risk of developing ovarian tumors is directly dependent on the 

number of ovulatory cycles throughout a womanôs life. The intestinal epithelium of the ovary, from 

which most tumors develop, undergoes proliferation and repair after each ovulatory cycle. The 

greater the number of ovulations, the higher the potential risk of abnormalities in reparative 

processes, which leads to tumor transformation. 

Direct evidence of the mutational nature of ovarian cancer is the discovery of proto-

oncogenes, oncogenes, and suppressor genes. Transformation of proto-oncogenes into oncogenes 

occurs as a result of the mutation coding sequence of the proto-oncogene, which leads to the 

formation of increased expression of the proto-oncogenes, in addition to this, inhibition of 

suppressor gene initiation (anti-oncogenes) occurs ð proteins inhibiting and preventing tumor 

growth. Unlike oncogene, mutant alleles of suppressor genes are recessive. 

The effect of physical activity on the occurrence of tumors of the reproductive system was 

studied. Persons who are not involved in sports, get sick 2ï5 times more often than actively 

engaged. The latter indicates the need for active physical training in the period of adolescence. 

In the history of patients with benign ovarian tumors, a high frequency of chronic 

inflammatory processes and surgical interventions on the pelvic organs. Back in the early 2000s, 

Cottreau C. & Ness R.B. hypothesized that the basis of the impact of most risk factors are 

inflammatory processes. Inflammation leads to potentially mutagenic processes, such as DNA 

repair, oxidative stress, receptor desynchronosis, which in turn is associated with an increase in the 

titer of pro-inflammatory cytokines, which also leads to negative effects. The identification of 

inflammatory cytokines, growth factors and chemokines in ovarian tumors confirms the above. 

Significant achievements include the discovery of the BRCA genes 1, 2, which determine the 

hereditary predisposition to ovarian cancer. The BRCA 1 gene was detected at the chromosome 

17q21 locus. To date, over 800 mutations have been identified [6, p. 27]. 

Analysis of concomitant extragenital pathology in case of ovarian tumors showed that its 

frequency increases with the age of patients. Of the conditions of the body, most often leading to the 

occurrence of ovarian tumors, are often metabolic syndrome, diabetes mellitus and thyroid 

pathology. In this connection, it is justified to form risk groups for the development of ovarian 

tumors, which include women with menstrual disorders, not having sex, not pregnant, not giving 
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birth, long-term dispensary patients with chronic inflammation of the uterus, with burdened 

heredity. 

In the occurrence of ovarian tumors, an important role is played by changes in hormonal 

relationships, as many studies have noted that quantitative disturbances in the ratio of hormones 

lead to tumor growth. 

Tropic hormones of the anterior pituitary gland regulate the work of the sex glands. In turn, 

the production of tropic hormones is stimulated by the releasing hormones of the hypothalamus. 

The hormones in the ovaries and the correlation with the hypothalamic-pituitary system are in direct 

communication, and proceed according to the laws of positive and negative feedback. Sex 

hormones, depending on their concentration and ratio with other hormones, suppress or initiate the 

production of the corresponding tropic hormone of the pituitary gland. This mechanism actually 

allows maintaining the titers of hormones of peripheral endocrine glands in the blood within the 

physiological balance. 

The early hypothesis of the alternate functioning of + and ð feedback was predominant: in 

the follicular phase there is + feedback that ensures the growth of the dominant follicle, and only in 

the luteal phase are the feedback mechanisms activated. It is now known for certain that the cyclical 

nature of work is a property of the ovaries themselves, and not of the regulatory centers, and both 

the positive and negative feedback mechanisms function continuously. Negative communication is 

regulated at the level of the hypothalamus and is manifested by increased secretion of GnRH with a 

decrease in the level of estrogen in the blood below threshold values [7, p. 3]. A positive connection 

is manifested by a brief increase in the secretion of gonadotropins by the pituitary gland in response 

to a sharp increase in the level of estrogen in the blood. 

Hormonal status is a factor in determining the risk of many tumors, especially the ovaries. A 

tumor is formed in the process of excessive (increased) hormonal stimulation of an organ, the 

normal growth, development and function of which is under the control of one or another steroid or 

polypeptide hormone. 

The mechanism of tumor formation can be represented as follows: the primary weakening of 

ovarian function with a decrease in estrogen levels, a compensatory increase in the level of pituitary 

gonadotropins, primarily FSH [8, p. 1139]. In the conditions of a prolonged increase in the secretion 

of FSH in the ovaries, first diffuse then focal hyperplasia and proliferation of cellular elements 

occur, which can result in the formation of a tumor. 

The implementation of these processes is due to the exceptional interaction with steroid 

receptors. Hormonal receptors are highly specific protein structures of the respective target tissues 

that bind certain hormones. Binding of hormones to receptors is a starting stage in the realization of 

the hormonal effect [9, p. 30]. So, according to modern concepts, hormones do not directly lead to 

tumor transformation, because they do not change the primary structure of DNA. Hormones can 

trigger the activation of tumor growth. In intact ovaries, the target tissue of the action of estrogen is 

granulosa cells of the follicles. They contain estradiol and progesterone receptors. In addition, they 

contain membrane receptors of FSH, which stimulates the secretion of estrogen. The highly 

consistent receptors of steroid hormones in target tissues confirm the role of hyperestrogenism in 

the complex mechanisms and pathogenesis of hormone-dependent tumors. 

Tumor formations of the ovaries represent a separate group and, by their structure, these are 

cysts that form in preformed cavities and cause a significant increase in the ovary, follicular cysts 

are formed in women with endocrine-metabolic disorders, against which hyperestrogenism and 

anovulation (single-phase menstrual cycle) develop. Yellow cysts occur only during a two-phase 

menstrual cycle, due to impaired blood and lymph circulation in the corpus luteum. A characteristic 

feature of cysts is that they are not capable of proliferation. 
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Speaking about the formations of the ovaries, it is impossible not to touch upon the aspects of 

diagnosis. Yes, indeed, the diagnosis of tumors and tumor-like formations of the ovaries is difficult 

and possibly belated due to an asymptomatic or asymptomatic course of the disease. 

The complex of diagnostic measures for benign tumors and tumor-like formations of the 

ovaries includes the collection of anamnestic data, general clinical and special examination. 

With a two-handed gynecological examination, it is possible to identify the tumor and 

determine its size, consistency, mobility, sensitivity, location in relation to the pelvic organs, the 

nature of the tumor surface. Palpation can only identify a tumor that has reached a certain size when 

it increases the volume of the ovary. Tumors during a bimanual examination are defined as a round 

or ovoid-shaped mass, located laterally or posteriorly from the uterus, a tight elastic texture, mobile 

or restricted, mobile, sensitive or painless on palpation, 5ï20 cm in diameter [10, p. 590]. 

When vaginal examination in patients with purulent inflammatory formations of the pelvic 

organs is determined by the formation of fuzzy contours, uneven consistency, complete immobility 

and severe pain. Most often, the formation is in a single conglomerate with the uterus, palpation and 

the definition of which is difficult. 

Considering that a pelvic examination is not informative with a small tumor and its atypical 

location, during examination of patients, preference should be given to additional diagnostic 

methods, such as ultrasound with color Doppler mapping and laboratory methods, namely tumor 

markers. For example, now the definition of the CA-125 tumor marker in the serum is considered 

non-informative, as a screening method [11, p. 182]. This marker is not a true tumor marker, as it is 

synthesized by both normal and malignant cells. The increase in serum CA-125 in patients with 

benign and especially malignant tumors, as well as with other diseases, is probably determined by 

the increase in the number of rapidly dividing cells synthesizing it. It is argued that the average CA-

125 levels are different for women belonging to different ethnic groups, but the data obtained by 

independent research groups contradict each other. The level of CA-125 in the serum of women 

varies significantly throughout the menstrual cycle. It increases during menstruation, then there is a 

gradual decrease in the titers of this marker. According to some researchers, the concentration of 

CA-125 is equally low follicular and luteal phases, while others believe that a gradual decrease in 

its level to border values only in the luteal phase. 

As a pre-morphological diagnosis of benign and malignant ovarian tumors is performed on 

the basis of transvaginal echography and the cumulative determination of CA-125 and HE4 with 

index calculation (ROMA). Oncomarkers CA-125 is a marker of malignant tumors of the ovaries 

and epithelial tumors of other localization. As an additional marker, HE4 shows the best results, 

which is more sensitive and specific. Than CA-125, its specificity reaches 73ï75%. Oncomarkers 

specific for germ cell tumors of the ovary are: human chorionic gonadotropin, alpha-fetoprotein, 

lactate dehydrogenase. At present, the role of additional tumor markers has not been proved: cancer 

embryonic antigen, CA 72-4, CA 19-9, beta chorionic gonadotropin. 

Laparoscopy has a high diagnostic value. Diagnostic laparoscopy is used in cases when 

difficulties arise in the differential diagnosis of a tumor and tumor-like formation of the ovary, since 

in this case it is possible to directly visualize the internal organs. During laparoscopy, the initial 

localization of the formation is determined, the degree of spread of the pathological process, 

differential diagnosis is made between tumors of the uterus and its appendages, between the 

retroperitoneal and ovarian formations. According to various authors, the accuracy of diagnosis of 

ovarian tumors using laparoscopy is in the range of 70ï100%. At the same time, the maximum 

number of erroneous conclusions is connected with the adhesive process, which makes it difficult or 

impossible to inspect the pelvic organs and to obtain material for cytological and histological 

examination. 
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Abstract. Family health is an indicator reflecting the health status of the population. 

According to world statistics around the world about 15% of couples suffer from infertility. 

The proportion of infertile couples in the Russian Federation varies from 8 to 21%, while more than 

55% of cases of infertility are due to impaired reproductive function. Inflammation of the fallopian 

tubes is one of the main causes of infertility. According to many authors in the Russian Federation, 

in groups of women up to 38 years old, inflammatory diseases of the pelvic organs occur from 20% 

to 50%. As a result of the development of damage to the fallopian tubes, the risk of developing 

tuboperitoneal infertility is high. According to statistics, every fifth woman has chronic 

inflammations, while 75% of them have adhesions in the small pelvis, in which the fallopian tubes 

are affected, not even having surgical treatment. All the above facts make the problems of 

tuboperitoneal infertility extremely low. This article presents the results of a clinicalïfactor analysis 

of tuboperitoneal infertility in women of reproductive age. Considered in detail the main factors that 

ensure the effectiveness and efficiency of the treatment in accordance with the algorithms of 

therapeutic and diagnostic tactics. 

 

ɸʥʥʦʪʘʮʠʷ. ɿʜʦʨʦʚʴʝ ʩʝʤʴʠ ð ʠʥʜʠʢʘʪʦʨ, ʦʪʨʘʞʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, 

ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʦ ʜʘʥʥʳʤ ʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʦʢʦʣʦ 15% ʧʘʨ 

ʩʪʨʘʜʘʶʪ ʙʝʩʧʣʦʜʠʝʤ. ɼʦʣʷ ʙʝʩʧʣʦʜʥʳʭ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʘʨʴʠʨʫʝʪ 

ʦʪ 8% ʜʦ 21%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʝʝ 55% ʩʣʫʯʘʝʚ ʙʝʩʧʣʦʜʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʨʫʰʝʥʠʝʤ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ. ɺʦʩʧʘʣʝʥʠʝ ʤʘʪʦʯʥʳʭ ʪʨʫʙ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʙʝʩʧʣʦʜʠʷ. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʛʨʫʧʧʘʭ ʨʘʙʦʪʘʶʱʠʭ 

ʞʝʥʱʠʥ ʜʦ 38 ʣʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪ 20% ʜʦ 
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50%. ʇʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʨʘʞʝʥʠʝ ʤʘʪʦʯʥʳʭ 

ʪʨʫʙ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʪʨʫʙʥʦïʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʙʝʩʧʣʦʜʠʷ ʚʳʩʦʢ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʫ 

ʢʘʞʜʦʡ ʧʷʪʦʡ ʞʝʥʱʠʥʳ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʚʦʩʧʘʣʝʥʠʝʤ ʧʨʠʜʘʪʢʦʚ ʚ ʘʥʘʤʥʝʟʝ ʚʳʷʚʣʷʝʪʩʷ 

ʙʝʩʧʣʦʜʠʝ, ʧʨʠ ʵʪʦʤ ʫ 75% ʠʟ ʥʠʭ ʠʤʝʶʪʩʷ ʩʧʘʡʢʠ ʚ ʤʘʣʦʤ ʪʘʟʫ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʨʘʞʝʥʠʝ 

ʤʘʪʦʯʥʳʭ ʪʨʫʙ ʥʝʦʙʨʘʪʠʤʦ ʜʘʞʝ ʩ ʧʦʤʦʱʴʶ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ 

ʬʘʢʪʳ ʜʝʣʘʶʪ ʧʨʦʙʣʝʤʳ ʪʨʫʙʥʦïʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʙʝʩʧʣʦʜʠʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʢʦïʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʫʙʥʦïʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ 

ʙʝʩʧʣʦʜʠʷ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʪʨʫʙʥʦïʧʝʨʠʪʦʥʝʘʣʴʥʦʤʫ ʙʝʩʧʣʦʜʠʶ, ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʣʝʯʝʙʥʦï

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʘʢʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ. 

 

Keywords: tuboperitoneal infertility. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʙʥʦ-ʧʝʨʠʪʦʥʝʘʣʴʥʦʝ ʙʝʩʧʣʦʜʠʝ. 

 

A healthy family is an indicator that objectively shows the state of health of the population, 

and at the same time is one of the main indicators for assessing social and demographic problems 

[1, p. 15]. The demographic situation in the Russian Federation sets a task for the state and society 

to pay close attention to the realization of the reproductive function of every woman who wants to 

give birth to a child [3, p. 39]. 

According to statistics all over the world, about 15% of couples suffer from infertility [4, p. 

617]. In the Russian Federation, from 8 to 21% of married couples are infertile, while more than 

55% of cases of infertility are due to impaired reproductive function [5, p. 123]. 

Inflammation of the fallopian tubes is one of the leading causes of infertility [6, p. 180]. 

According to many authors in the Russian Federation, in groups of working women up to 38 years 

old, inflammatory diseases of the pelvic organs occur from 20% to 50% [7, p. 115]. In the 

inflammatory process, as a result of which there is a defeat of the fallopian tubes, the risk of the 

development of tuboperitoneal infertility is high. According to statistics, every fifth woman with 

chronic inflammation of appendages in a history of infertility, while 75% of them have adhesions in 

the pelvis, in which the defeat of the fallopian tubes is irreversible even with the help of surgical 

treatment [5, p. 125]. 

According to many authors, the frequency of male and female factors of infertility remain at 

the same level (42.4%), but there is a steady increase in idiopathic factor (up to 25% in the last few 

years of research) [3, p. 38]. In the structure of the causes of female infertility up to 50ï65% ð 

accounted for tuboperitoneal factor. The main causes of the development of tuboperitoneal 

infertility are: inflammatory diseases of the fallopian tubes, operative interventions on the pelvic 

organs, infections of the genital tract, autoimmune processes [3, p. 39; 8, p. 14380]. 

With repeated relapses of chronic salpingitis, adhesions appear that deform the tube and 

violate its functions [6, p. 180]. Peritubar adhesions in the pelvic cavity also arise after interventions 

such as ovariectomy, salpingoectomy, reconstructive surgery on the fallopian tubes, excision of 

endometrioid heterotopies [1, p. 14]. 

Despite the many published works on the mechanisms of development of tuboperitoneal 

infertility, many etiological, factor and clinical aspects remain open [3, p. 39], which determined the 

need for these studies. 

The purpose of the work is to conduct a factor analysis of the clinical manifestations of 

tuboperitoneal infertility in women of reproductive age what has already been presented [9, p. 186-

189]. 
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Material and methods of research 

The study involved 70 women of reproductive age, who are divided into control and clinical 

groups. The control group consisted of 35 women with a chronic inflammatory process in the 

appendages, without the development of adhesions. The clinical group consisted of 35 women with 

an established diagnosis of tuboperitoneal infertility. The diagnosis of tuboperitoneal infertility was 

verified on the basis of clinical data, ultrasound examination of the pelvic organs, 

hysterosalpingography, diagnostic laparoscopy. The statistics are presented in absolute and 

percentage terms. 
 

Results and discussion 

The average age of women in the control group was 31.3Ñ3.5 years, while the clinical group 

was 34.5Ñ3.9 years. The main complaint of the patients of the clinical group was the absence of 

pregnancy. Moreover, primary infertility ð 57.2% (40 women), dominated over secondary ð 

42.8% (30 women). In the control group, secondary infertility was 5,8% (2 women). Pain in the 

lower abdomen, in the pelvic area, lower back was present in 93% of cases in women of the clinical 

group, whereas in the control group ð in 38.8% of cases. Violations of the menstrual cycle of a 

different nature were noted in every fifth woman in the clinical group ð 20.9%, and in the control 

group ð 12.8% of women. Discharge from the genital tract was present in 11.94% of women in the 

clinical group, and in the control group ð in 5.8% of cases. Signs of galactorrhea were noted in 

4.85% and 2.7% of cases, respectively. 

Analysis of the duration of infertility in women showed that with increasing degree of 

adhesions in the pelvis, the duration of infertility increased. Thus, the duration of infertility up to 1 

year was 3.7%, from 1 to 3 years ð 39.8%, from 3 to 5 years ð 38.8%, over 5 years ð 12.6%. 

Among the factors contributing to the development of tuboperitoneal infertility, it is possible 

to note various extragenital diseases, which together alter the metabolic processes in the body, 

immunological reactivity. At the time of the survey of women, 20,5% of patients, urinary system ð 

19%, various allergic diseases ð 18%, diseases of the cardiovascular system were diagnosed in 

12.3% of women with various disorders of the gastrointestinal tract. women, chronic diseases of the 

respiratory system ð 10.3%. There was also a diffuse increase in thyroid gland in 8.5% of women, 

this is due to the fact that the Republic of Mordovia is a well-known iodine-deficient region, which 

causes the presence of endemic goiter in a significant number of the population. Among the women 

in the control group, in aggregate, the listed extragenital diseases accounted for 12%. 

One of the leading causes of inflammatory diseases of the female genitalia are sexually 

transmitted infections. These infections largely contribute to the development of adhesions in the 

fallopian tubes, ovaries, mucous membranes of the uterus. They are dangerous from the point of 

view of the occurrence of infertility, since from the moment of infection and before contacting 

medical organizations about infertility, months and years pass, during which the disease is not 

diagnosed and not treated. In the clinical group, only 12 women (30%) had no urogenital infections. 

Cases of the association of two or more infections were diagnosed in 25.8% (9 women). These were 

associations of chlamydia, ureaplasma and mycoplasma (7.7%); chlamydia and herpes simplex 

virus (5.8%); chlamydia (5.8%); gardnarella, ureaplasma, mycoplasma (2.9%); herpes simplex 

virus, ureaplasma and mycoplasma (1.9%). 

An important factor in the formation of tuboperitoneal infertility is the presence in the history 

of operations on the pelvic and abdominal organs. Among them, the largest percentage was 

appendectomy (15.5%), artificial abortions (13.59%), out-of-date pregnancy (11.65%), cystectomy 

amounted to 9.7%, spontaneous abortions ð 8%, cesarean operations cross sections ð 8%, 

cholecystectomy ð 6%, combinations of several surgical interventions ð 5%. This data confirms 
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the fact that operative interventions have a pronounced effect on the mechanism of tuboperitoneal 

infertility formation, the starting point of the formation of postoperative adhesions in the small 

pelvis is damage to the peritoneum, which leads to ischemia, contributing to a decrease in the site of 

fibrinolytic activity of tissues with the next inflammatory response. 

Bimanual vaginal examination, ultrasound examination of the small pelvic organs, 

hysterosalpingography together make it possible to diagnose the presence of adhesions in about 

70% of cases. Diagnostic laparoscopy allows you to confirm the presence of adhesions in almost 

100% of cases. Laparoscopic examination included an examination of the anterior and posterior 

uterine space, sacroïuterine ligaments, appendages of the uterus, mesentery of the fallopian tubes, 

omentum and large intestine, as well as the patency of the fallopian tubes and the presence of 

adhesions. 

During laparoscopy, to assess the flow of the fallopian tubes, chromahydrotubation was 

performed. With the appearance of indicarmine in the abdominal cavity for 1 minute, the pipes were 

considered normally passable, the discharge after 2ï5 minutes was assessed as difficult passage of 

the pipes, and the absence of the substance was as complete obstruction. In most cases, the 

penetration of contrast into the fallopian tube (62.1%) has not been noted. 

The data presented clearly illustrate that in tuboperitoneal infertility, the pelvic organs have 

significant pathological changes. The presence of pronounced adhesions in the small pelvis with the 

involvement of the fallopian tubes in the process and the disruption of their patency necessitate a 

salpingo-ovaryolysis during laparoscopy, salpingostomy, and fimbriolysis. It follows from the 

above that tuboperitoneal infertility in women of reproductive age develops against the background 

of a high level of presence of extragenital pathology (88.6%), infection with urogenital infections 

(69.6%), postponed surgical interventions on the pelvic organs and the abdominal cavity (77.3%), 

which resulted in 62.1% of cases to complete obstruction of the fallopian tubes.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ɹʠʰʢʝʢʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʦʙʱʝʛʦ ʪʠʧʘ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ʇʨʦʞʠʚʘʶʪ 201 ʯʝʣʦʚʝʢ, ʩʨʝʜʠ ʥʠʭ ʤʫʞʯʠʥ ð 107 ʯʝʣ., ʞʝʥʱʠʥ ð 

94, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʦʜʦʧʝʯʥʳʭ ʩʦʩʪʘʚʠʣ 75 ʣʝʪ. ʇʦ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʚʘʣʠʨʫʶʪ 

ʨʫʩʩʢʠʝ ð 98 ʯʝʣ., ʢʳʨʛʳʟʳ ð 62 ʯʝʣ., ʫʢʨʘʠʥʮʳ ð 15 ʯʝʣ., ʦʩʪʘʣʴʥʳʝ ʞʠʪʝʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʨʫʛʠʤʠ ʥʘʮʠʷʤʠ. ʉʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʜʦʧʝʯʥʳʭ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (138 ʯʝʣ.), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ð (99 ʯʝʣ.) ʠ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (75 ʯʝʣ.). ɺ ʮʝʣʷʭ 

ʦʢʘʟʘʥʠʷ ʧʦʜʦʧʝʯʥʳʤ ʫʯʨʝʞʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʪʨʝʙʫʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʤʝʜʠʮʠʥʩʢʦʡ ʩʣʫʞʙʳ ʠ ʠʭ ʦʩʥʘʱʝʥʠʝ. 

 

Abstract. The article presents data on the activities of the Bishkek Social Stationary Institution 

of a general type for the elderly and people with disabilities. There are 201 people in this Institution, 

among them a number of men ð 107, a number of women ð 94, the average age of the wards is 75 

years old. The national composition: prevails Russian ð 98 people, Kyrgyz ð 62 people, 

Ukrainians ð 15 people, other places are represented by other nations. Among the diseases of 

the wards, the first place is occupied by cardiovascular diseases (138 people), in second place ð 

neurological diseases (99 people) and third place in the gastrointestinal tract (75 people). In order to 

provide high-quality medical care to the clients, the improvement of the existing medical service 

system is required. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʤ ʧʨʝʩʪʘʨʝʣʳʭ, ʩʦʮʠʘʣʴʥʦʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʧʦʞʠʣʳʝ 

ʣʶʜʠ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 
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ɺʚʝʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ 

ʢʦʥʝʮ 2018 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 6294587 ʪʳʩ ʯʝʣ. [1].  

ʅʘʩʝʣʝʥʠʝ ʂʳʨʛʳʟʩʪʘʥʘ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʦʨʦʛʫ ʩʪʘʨʦʩʪʠ: ʥʘ ʥʘʯʘʣʦ 2018 ʛ. 

ʚ ʚʦʟʨʘʩʪʘʭ 65 ʣʝʪ ʠ ʩʪʘʨʰʝ ʥʘʭʦʜʠʣʠʩʴ 287,7 ʪʳʩ ʯʝʣ., ʠʣʠ 4,6% ʢʳʨʛʳʟʩʪʘʥʮʝʚ. ʉʦʛʣʘʩʥʦ 

ʰʢʘʣʝ ʆʆʅ, ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 4% ʜʦ 7% ʥʘʩʝʣʝʥʠ ̫ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʨʦʛʝ ʩʪʘʨʦʩʪʠ. ɺʳʰʝ 7% 

ʥʘʩʝʣʝʥʠ ̫ ʩʯʠʪʘʝʪʩʷ ʩʪʘʨʳʤ. ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʢʦʤʠʪʝʪʝ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʥʘʩʝʣʝʥʠʝ ʂʳʨʛʳʟʩʪʘʥʘ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʦʨʦʛʫ ʩʪʘʨʦʩʪʠ. 

ʇʨʦʙʣʝʤʘ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚ ʤʠʨʝ ʦʙʦʩʪʨʷʝʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ ʦʙʱʝʤʠʨʦʚʦʡ ʪʝʥʜʝʥʮʠʠ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ (https://clck.ru/FyUdY; 

https://clck.ru/FyUf7). ʕʪʘ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʠ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʠ. ʕʪʦ 

ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ: ʤʝʜʠʮʠʥʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ. ɼʣʷ 

ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʥʘ ʥʠʩʭʦʜʷʱʘʷ ʩʦʮʠʘʣʴʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ, ʧʦʪʝʨʷ ʤʥʦʛʠʭ 

ʩʦʮʠʘʣʴʥʳʭ ʧʦʟʠʮʠʡ. ʇʝʥʩʠʦʥʝʨʳ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʝʜʥʦʡ ʯʘʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʤʘʨʛʠʥʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʠʟ-ʟʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʦʣʝʡ ʚ 

ʦʙʱʝʩʪʚʝ.  

ʋ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʨʝʟʢʦ ʫʭʫʜʰʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ (https://clck.ru/FyUf7). 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʧʦʜʜʝʨʞʢʘ ʠ ʩʦʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʠʥʚʘʣʠʜʦʚ, ʚʝʪʝʨʘʥʦʚ ʠ ʛʨʘʞʜʘʥ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ 

(https://clck.ru/FyUf7).  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ 

ʤʝʨʳ ʧʦ ʩʦʟʜʘʥʠʶ ʜʣʷ ʛʨʘʞʜʘʥ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʠʥʚʘʣʠʜʦʚ, ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʭ ʠʭ 

ʚʦʟʨʘʩʪʫ ʠ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʫʩʣʦʚʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʣʝʯʝʙʥʦïʪʨʫʜʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʫʭʦʜʘ ʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʨʛʘʥʠʟʘʮʠʶ ʠʭ ʦʪʜʳʭʘ ʠ ʜʦʩʫʛʘ [2]. 

ʀʟʫʯʝʥʠʝ ʫʯʨʝʞʜʝʥʠʡ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʦʮʝʥʠʪʴ ʦʪʥʦʰʝʥʠʝ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ ʢ ʜʦʤʘʤ ʧʨʝʩʪʘʨʝʣʳʭ [3, 7].  

ʇʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʘʮʠʦʥʘʨʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʜʣʷ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ ʩʣʘʙʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʬʦʨʤʳ.  

ɼʦʤʘ ʧʨʝʩʪʘʨʝʣʳʭ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʦʨʠʝʥʪʠʨʫʷʩʴ, ʩʢʦʨʝʝ, ʥʘ ʩʚʦʠ ʠʥʪʝʨʝʩʳ, 

ʯʝʤ ʥʘ ʠʥʪʝʨʝʩʳ ʣʶʜʝʡ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʠʭ ʫʩʣʫʛʘʤʠ [4].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʠʪʫʘʮʠʠ ʧʦ ʩʦʮʠʘʣʴʥʦʤʫ ʩʪʘʮʠʦʥʘʨʥʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʚ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʘ ʧʨʠʤʝʨʝ ɹʠʰʢʝʢʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʦʙʱʝʛʦ ʪʠʧʘ ʜʣʷ ʧʦʞʠʣʳʭ ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ɹʠʰʢʝʢʩʢʦʤ ʩʦʮʠʘʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

ʦʙʱʝʛʦ ʪʠʧʘ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ɼʦ 

ʥʘʩʪʦʷʱʝʛʦ ʧʝʨʝʠʤʝʥʦʚʘʥʠʷ ʜʘʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʟʳʚʘʣʩʷ ʢʘʢ çʜʦʤ ʜʣʷ ʧʨʝʩʪʘʨʝʣʳʭè. ɺ 

ʤʝʪʦʜʦʣʦʛʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʠʟʫʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʠ ʦʪʯʝʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ [5ï6].  
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ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʳ ʤʝʜʠʮʠʥʩʢʠʝ ʢʘʨʪʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʜʦʧʝʯʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷ, ʠʭ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 201 ʯʝʣ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʚʨʝʤʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʥʦʨʤʘʪʠʚʥʦïʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʦʪʨʘʞʘʶʱʠʝ ʚʦʧʨʦʩʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʨʘʙʦʪʝ ʩ ʧʦʞʠʣʳʤʠ ʣʶʜʴʤʠ ʠ 

ʠʥʚʘʣʠʜʘʤʠ. ʆʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ɿʘʢʦʥ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʪ 19 ʜʝʢʘʙʨʷ 2001 ʛ. ˉ111 

çʆʙ ʦʩʥʦʚʘʭ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝè, ʛʜʝ ʚʪʦʨʘʷ 

ʛʣʘʚʘ çʆʨʛʘʥʠʟʘʮʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷè, ʩʪʘʪʴʷ 7 ʦʧʠʩʳʚʘʝʪ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʡ 

ʠ ʫʯʨʝʞʜʝʥʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʡ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʝʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

(ɿʘʢʦʥ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆʙ ʦʩʥʦʚʘʭ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝè ʦʪ 19 ʜʝʢʘʙʨʷ 2001 ʛ. ˉ 111. ɺ ʨʝʜʘʢʮʠʠ ɿʘʢʦʥʦʚ ʂʈ ʦʪ 12 ʘʧʨʝʣʷ 

2003 ʛ. ˉ71, 22 ʠʶʣʷ 2005 ʛ. ˉ111, 28 ʠʶʣʷ 2008 ʛ. ˉ 177).  

ɺ ʩʠʩʪʝʤʫ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʚʭʦʜʷʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʧʦʣʫʩʪʘʮʠʦʥʘʨʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʂ ʩʪʘʮʠʦʥʘʨʥʳʤ ʦʪʥʦʩʷʪʩʷ ʩʦʮʠʘʣʴʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʜʣʷ 

ʧʦʞʠʣʳʭ ʛʨʘʞʜʘʥ ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ 

ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦ ʨʝʩʧʫʙʣʠʢʝ.  

ɺʩʝʛʦ ʪʘʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 15, ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʰʝʩʪʠ ʠʟ ʥʠʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʠʮ ʧʝʥʩʠʦʥʥʦʛʦ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ (ʊʘʙʣʠʮʘ). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʜʚʘ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʫʯʨʝʞʜʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʝʚʝʨʝ ʨʝʩʧʫʙʣʠʢʠ, 

ʦʜʥʘ ʠʟ ʥʠʭ ʚ ʛ. ʂʘʥʪ ʚʤʝʩʪʠʤʦʩʪʴʶ 308 ʯʝʣ. ʠ ʚʪʦʨʘ ̫ð ʚ ʛ. ɹʠʰʢʝʢ ʥʘ 205 ʯʝʣ., ʪ.ʝ. 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʪʘʣʴʥʳʝ 4 ʫʯʨʝʞʜʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʶʛʝ ʈʝʩʧʫʙʣʠʢʠ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʫ ʥʠʭ ʥʝʙʦʣʴʰʘʷ, ʚʩʝ ʚʤʝʩʪʝ ʤʦʛʫʪ ʧʨʠʥʷʪʴ 204 ʯʝʣ (ʊʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ. 

ʉʆʎʀɸʃʔʅʓɽ ʉʊɸʎʀʆʅɸʈʅʓɽ ʋʏʈɽɾɼɽʅʀʗ ɼʃʗ ʇʆɾʀʃʓʍ ʃʖɼɽʁ 

ʀ ʃʀʎ ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɿɼʆʈʆɺʔʗ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʫʯʨʝʞʜʝʥʠʷ ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʂʦʣïʚʦ 

ʢʦʡʢʦïʤʝʩʪ 

ʂʦʣ-ʚʦ ʦʙʩʣ. 

ʩʦʪʨʫʜʥʠʢʦʚ 

ʅʠʞʥʝïʉʝʨʘʬʠʤʦʚʩʢʠʡ ʜʦʤ-ʠʥʪʝʨʥʘʪ  

ʜʣʷ ʧʨʝʩʪʘʨʝʣʳʭ ʠ ʠʥʚʘʣʠʜʦʚ 

ʛ. ʂʘʥʪ 308 231 

ɼʦʤïʠʥʪʝʨʥʘʪ çɹʦʦʨʫʢʝʨʜʠʢè  

ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ 

ʛ. ʆʰ 63 36 

ɹʠʰʢʝʢʩʢʦʝ ʩʦʮʠʘʣʴʥʦʝ ʩʪʘʮʠʦʥʘʨʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʦʙʱʝʛʦ ʪʠʧʘ ʜʣʷ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ ʠ ʃʆɺɿ 

ʛ. ɹʠʰʢʝʢ 192 76 

ʉʫʟʘʢʩʢʠʡ ʜʦʤïʠʥʪʝʨʥʘʪ  

ʜʣʷ ʧʨʝʩʪʘʨʝʣʳʭ ʠ ʠʥʚʘʣʠʜʦʚ 

ɼʞʘʣʘʣʘʙʘʜʩʢʘʷ ʦʙʣ.,  

ʩ. ʆʢʪʷʙʨʴʩʢʦʝ 

86 60 

ʉʫʣʶʢʪʠʥʩʢʠʡ ʜʦʤïʠʥʪʝʨʥʘʪ  

ʜʣʷ ʦʜʠʥʦʢʠʭ ʛʨʘʞʜʘʥ 

ʛ. ʉʫʣʶʢʪʘ 35 15 

ʊʦʢʪʦʛʫʣʴʩʢʠʡ ʜʦʤïʠʥʪʝʨʥʘʪ  

ʜʣʷ ʧʨʝʩʪʘʨʝʣʳʭ ʠ ʠʥʚʘʣʠʜʦʚ 

ʩ. ʂʳʟʳʣïʊʫʫ,  

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣ., 

ʊʦʢʪʦʛʫʣʴʩʢʠʡ ʨïʥ 

20 16 

 

ɹʠʰʢʝʢʩʢʦʝ ʉʉʋ ʦʩʥʦʚʘʥʦ ʚ 1961 ʛ., ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʂʠʨʛʠʟʩʢʦʡ 

ʉʉʈ ̄99 ʦʪ 15 ʬʝʚʨʘʣʷ 1955 ʛ. ʠ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʥʘ 300 ʢʦʡʢʦïʤʝʩʪ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 
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ʥʦʨʤʘʪʠʚʳ ʧʝʨʝʩʤʦʪʨʝʥʳ ʠ ʚʤʝʩʪʠʤʦʩʪʴ ʩ ʫʯʝʪʦʤ ʧʝʨʝʩʤʦʪʨʘ ʩʦʩʪʘʚʠʣʦ ð 205 ʢʦʡʢʦïʤʝʩʪ. 

ʀʤʝʶʪʩʷ 83 ʞʠʣʳʝ ʢʦʤʥʘʪʳ. ʆʙʱʘʷ ʞʠʣʘʷ ʧʣʦʱʘʜʴ ð 1853 ʤ2.  

ʄʝʜʠʮʠʥʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʉʉʋ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʨʘʯʘʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʩʝʩʪʨʘʤʠ, ʚʩʝʛʦ 

7 ʰʪ. ʝʜ. ʇʨʠʝʤ ʠ ʦʩʤʦʪʨ ʚʝʜʫʪ ʚʨʘʯïʢʘʨʜʠʦʣʦʛïʪʝʨʘʧʝʚʪ, ʚʨʘʯïʦʥʢʦʣʦʛ ʠ ʚʨʘʯï

ʬʠʟʠʦʪʝʨʘʧʝʚʪ. ʀʤʝʝʪʩʷ ʧʨʦʮʝʜʫʨʥʳʡ ʢʘʙʠʥʝʪ ʠ ʢʘʙʠʥʝʪ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ. ʂʘʢʠʤ ʣʠʙʦ 

ʤʝʜʠʮʠʥʩʢʠʤ ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʝ ʨʘʩʧʦʣʘʛʘʶʪ.  

ɺ 2018 ʛ. ʚ ʉʉʋ ʧʨʦʞʠʚʘʣʠ 201 ʯʝʣ., ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʦʜʦʧʝʯʥʳʭ ʩʦʩʪʘʚʠʣ 75 ʣʝʪ. 

ʄʫʞʯʠʥ ð 107 (53,2%), ʞʝʥʱʠʥ ð 94 (46,8%) ʯʝʣ. ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʨʝʛʠʦʥʘʤ, ʦʪʢʫʜʘ 

ʧʦʩʪʫʧʠʣʠ ʧʦʜʦʧʝʯʥʳʝ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʜʦʧʝʯʥʳʭ ʙʳʣʠ ʞʠʪʝʣʷʤʠ ʛ. ɹʠʰʢʝʢ 

(106 ʯʝʣ.) ʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ (77 ʯʝʣ.). ʆʩʪʘʣʴʥʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩ 

ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʩʪʫʧʠʣʠ 8 ʯʝʣ., ʩ ʊʘʣʘʩʩʢʦʡ ʠ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ð ʧʦ 4 ʯʝʣ., ʩ 

ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ð 2 ʯʝʣ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʦʧʝʯʥʳʭ ʧʦ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʢʦʩʪʷʢ 

ʧʨʝʜʩʪʘʚʣʝʥ ʣʶʜʴʤʠ ʨʫʩʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʠʭ ʯʠʩʣʦ ʩʦʩʪʘʚʠʣʦ 98 ʯʝʣ. (48,7%), ʢʳʨʛʳʟʳ 

ð 62 ʯʝʣ. (30,8%), ʫʢʨʘʠʥʮʳ ð 15 ʯʝʣ. (7,4%), ʪʘʪʘʨʳ ð 9 ʯʝʣ. (4,4%), ʢʘʟʘʭʠ ð 6 ʯʝʣ. 

(2,9%), ʫʟʙʝʢʠ ð 4 ʯʝʣ. (1,9%), ʫʡʛʫʨʳ ð 4 ʯʝʣ. ʠ ʧʦ 1 ʯʝʣ. ʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʫʥʛʘʥ, 

ʢʦʨʝʡʮʝʚ ʠ ʪʫʨʢʦʚ ð ʛʨʘʞʜʘʥ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

ɹʳʣʠ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 140 ʧʦʜʦʧʝʯʥʳʭ ɹʠʰʢʝʢʩʢʦʛʦ ʉʉʋ 

(ʈʠʩʫʥʦʢ). ʉʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʳʝ 

ʧʦ ʤʝʜʠʮʠʥʩʢʠʤ ʢʘʨʪʘʤ ʥʘʙʣʶʜʝʥʠʷ ʠʤʝʶʪʩʷ ʫ 138 ʯʝʣ. ɿʘ ʥʠʤ ʩʣʝʜʫʶʪ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 99 ʯʝʣ., ʠ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ð ʟʘʙʦʣʝʚʘʥʠʷ 

ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ð ʫ 75 ʯʝʣ.  

 

 

 
ʈʠʩʫʥʦʢ. ɿʘʙʦʣʝʚʘʥʠ ̫ ʠ ʠʭ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʫ ʧʦʜʦʧʝʯʥʳʭ ɹʠʰʢʝʢʩʢʦʛʦ ʉʉʋ: ʉʉʉ ð 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ; ʅʉ ð ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ; ɾʂʊ ð ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, 

ɿɻ ð ʟʘʙʦʣʝʚʘʥʠʷ ʛʣʘʟ; ɿʇ ð ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ; ɸ ð ʘʥʝʤʠʷ; ʆ ð ʦʩʪʝʦʘʨʪʨʦʟ; ʊ ð 

ʪʨʘʚʤʳ; ʉɼ ð ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ; ɻ ð ʛʝʤʦʨʨʦʡ; ʆʥʢ ð ʆʥʢʦʥʢʦʣʦʛʠʷ. 

 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʛʣʘʟʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠʤʝʣʠʩʴ ʫ 53 ʯʝʣ. (ʢʘʪʘʨʘʢʪʘ ʛʣʘʟʘ ð 44 ʯʝʣ., ʢʦʥʲʶʢʪʠʚʠʪʳ ð 9 ʯʝʣ.), 

ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʯʝʢ ð 41 ʯʝʣ. (ʧʠʝʣʦʥʝʬʨʠʪ ð 24 ʯʝʣ., ʮʠʩʪʠʪ ð 6 ʯʝʣ., ʘʜʝʥʦʤʘ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ð 11 ʯʝʣ.), ʘʥʝʤʠʠ ð ʫ 36 ʯʝʣ. (ʭʨʦʥʠʯʝʩʢʘʷ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ 

ʘʥʝʤʠʷ ð 22 ʯʝʣ., ʘʥʝʤʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ð14 ʯʝʣ.), ʜʝʬʦʨʤʠʨʫʶʱʠʡ ʦʩʪʝʘʨʪʨʦʟ 

ð 29 ʯʝʣ., ʨʘʟʣʠʯʥʳʝ ʪʨʘʚʤʳ ð 15 ʯʝʣ., ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ð 7 ʯʝʣ., ʛʝʤʦʨʨʦʡ ð 5 ʯʝʣ. ʠ 

ʦʧʫʭʦʣʝʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ð 2 ʯʝʣ. 

ɺʳʷʚʠʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʧʦʜʦʧʝʯʥʳʭ ʉʉʋ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʦʙʩʣʝʜʦʚʘʥʠʶ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ð ɻ ʪʦ ʚ ʦʩʥʦʚʥʦʤ ʩʦʪʨʫʜʥʠʢʠ ʧʨʦʬʠʣʴʥʳʭ ʢʘʬʝʜʨ 

ʂʳʨʛʳʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ. ʊʘʢ, ʚ ʪʝʯʝʥʠʝ 

2018 ʛ. ʦʙʩʣʝʜʦʚʘʥʦ ʚʩʝʛʦ:  ʦʢʫʣʠʩʪʦʤ ð 137 ʯʝʣ.,  ʃʆʈïʚʨʘʯʦʤ ð 105 ʯʝʣ., ʥʝʚʨʦʣʦʛʦʤ ð 86 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

55 

 

ʯʝʣ., ʢʘʨʜʠʦʣʦʛʦʤ ð 72 ʯʝʣ., ʜʝʨʤʘʪʦʣʦʛʦʤ ð 130 ʯʝʣ., ʛʝʤʘʪʦʣʦʛʦʤ ð 82 ʯʝʣ. ʠ ʭʠʨʫʨʛʦʤ ð 

125 ʯʝʣ. 

ʂʨʦʤʝ ʦʩʤʦʪʨʘ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨ ʧʨʦʚʝʜʝʥʦ ʕʂɻïʦʙʩʣʝʜʦʚʘʥʠʝ ʫ 72 ʯʝʣ., ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʦʦʙʩʣʝʜʦʚʘʪʴ ʠ ʥʘʟʥʘʯʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʣʝʯʝʥʠʝ.   

ʀʟʫʯʝʥʠʝ ʥʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʨʪ ʥʘʙʣʶʜʝʥʠʷ ʧʦʜʦʧʝʯʥʳʭ ʉʉʋ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʟ 140 

ʯʝʣ., ʪʦʣʴʢʦ 55 ʠʤʝʶʪ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, 32 ð ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʘʥʘʣʠʟʦʚ, 27 ð ʘʥʘʣʠʟʦʚ ʤʦʯʠ, ʭʦʪʷ ʧʦʢʘʟʘʥʠʷ ʢ ʦʙʩʣʝʜʦʚʘʥʠʶ ʠʤʝʶʪ ʧʦʯʪʠ ʚʩʝ ʧʦʜʦʧʝʯʥʳʝ. 

ʕʪʦʪ ʬʘʢʪ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʣʫʞʙʳ ʚ ʉʉʋ, ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʠʪʴ ʚ ʜʨʫʛʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. 
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1. ʇʦʜʦʧʝʯʥʳʝ ɹʠʰʢʝʢʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʦʙʱʝʛʦ ʪʠʧʘ ʜʣʷ 

ʧʦʞʠʣʳʭ ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʥʫʞʜʘʶʪʩʷ ʚ ʨʝʛʫʣʷʨʥʦʡ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʜʘʣʴʥʝʡʰʝʤ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʯʪʦ ʥʘ 

ʵʪʦʤ ʵʪʘʧʝ ʚʦʟʤʦʞʥʦ ʩʠʣʘʤʠ ʢʘʬʝʜʨ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʢʣʠʥʠʢʦʡ ʂɻʄɸ ʠʤ. ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ. 

2. ɼʘʥʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ 

ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʩʣʫʞʙʳ, ʚ ʯʘʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʰʪʘʪʦʚ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʠ ʚʨʘʯʝʙʥʳʤʠ ʢʘʜʨʘʤʠ, 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɹʠʦʬʠʟʠʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʠ  ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʨʫʰʝʥʠʷʤ ʣʘʤʠʥʘʨʥʦʛʦ ʪʦʢʘ ʢʨʦʚʠ ʠ ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʠʧʦʧʝʨʬʫʟʠʝʡ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʩʪʨʘʜʘʝʪ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʢʘʩʢʘʜ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʡʨʦʥʘʭ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʠ ʠ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʘʤʠʣʦʠʜʦʛʝʥʝʟ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ 25-ʣʝʪʥʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʛʠʧʦʧʝʨʬʫʟʠʠ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʧʘʤʷʪʠ, ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʢʘʧʠʣʣʷʨʦʚ ʚ ʦʙʣʘʩʪʠ ʛʠʧʧʦʢʘʤʧʘ, ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʛʣʶʢʦʟʳ ʠ ʙʝʣʢʦʚ, ʦʪʣʦʞʝʥʠʝʤ ɓï

ʘʤʠʣʦʠʜʘ, ʘʢʪʠʚʘʮʠʝʡ ʛʣʠʘʣʴʥʦʡ ʪʢʘʥʠ, ʛʠʙʝʣʴʶ ʥʝʡʨʦʥʦʚ ʛʠʧʧʦʢʘʤʧʘ. ʅʝʡʨʦʨʝʬʣʝʢʪʦʨʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʚ ʨʘʙʦʪʝ çʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʝʨʜʮʘè ʠ ʥʘʨʫʰʝʥʠʝ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʯʝʨʝʟ ʩʣʝʜʫʶʱʠʝ  ʤʝʭʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ 

ʮʝʨʝʙʨʘʣʴʥʫʶ ʤʠʢʨʦʘʥʛʠʦʧʘʪʠʶ, ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʜʠʩʬʫʥʢʮʠʶ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, 

ʧʦʚʨʝʞʜʝʥʠʝ ʥʝʡʨʦʥʦʚ, ʧʦʚʳʰʝʥʠʝ ɓïʘʤʠʣʦʠʜʘ, ʥʝʡʨʦʪʦʢʩʠʯʥʦʩʪʴ, ʘʧʦʧʪʦʟ ʠ ʜʨ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ  ʘʥʪʠʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʤʠ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʠ 

ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʣʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʠʩʪʝʤʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʫʭʦʜʘ. ʇʦʞʠʟʥʝʥʥʦʝ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʟʚʦʣʷʶʪ 

ʩʦʭʨʘʥʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʇ4-

ʤʝʜʠʮʠʥʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʩʦʭʨʘʥʠʪʴ ʬʘʢʪʦʨʳ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ, ʘ ʛʣʘʚʥʦʝ ð ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ.  

 

Abstract. Biophysics of blood circulation in Alzheimerôs disease is characterized by disorders 

of laminar blood flow and cerebral hypoperfusion. As a result, failure intracellular metabolism, 

there is a cascade of changes in neurons associated with the processes of excitotoxicity and oxidant 
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stress, which in turn stimulates amyloidogenesis. Experimental and 25-year observations have 

shown that the long-existing state of hypoperfusion leads to hippocampal disorders. This process is 

accompanied by memory impairment, structural changes in the capillaries in the hippocampus, 

impaired glucose and protein metabolism, ɓïamyloid deposition, activation of glial tissue, death of 

hippocampal neurons. Neuroreflex disruption in the ócerebral heartô and a violation of 

cerebrovascular homeostasis contributes to the development of vascular dementia through the 

following mechanisms, including cerebral microangiopathy, endothelial dysfunction, oxidative 

stress, neuronal damage, the increase in ɓïamyloid neurotoxicity, apoptosis, etc. The duration of 

therapy with antiglutamatergic and multimodal drugs in Alzheimerôs disease requires constant 

multidisciplinary monitoring of targets and medical and social control in the system of long-term 

care. Lifelong acquisition of knowledge, information positive Nano communication enable the 

preservation of mental health and active longevity. Innovative methods of P4-medicine of 

neuroplasticity management allow to carry out timely prevention of the factors reducing 

neuroplasticity, to keep factors of positive influence on visceral and cognitive brain, and the main 

thing ð in due time to apply in practical health care the combined methods of preservation and 

development of the human cognitive brain. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʬʠʟʠʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, 

ʚʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ, ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʢʦʛʥʠʪʠʚʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ, ʢʦʛʥʠʪʠʚʥʘʷ 

ʧʘʤʷʪ,ɹ ʥʝʡʨʦʚʠʟʫʣʠʟʘʮʠʷ, ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʩʝʪʴ çʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘè, ʩʦʩʫʜʠʩʪʘʷ 

ʜʝʤʝʥʮʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʭʨʦʥʦʤʝʜʠʮʠʥʘ. 
 

Keywords: brain blood circulation Biophysics, Alzheimerôs disease, visceral brain, cognitive 

impairment, cognitive neurophysiology, cognitive memory, neuroimaging, neurorehabilitation, 

brain-microbiota neural network, vascular dementia, functional nutrition, chronomedicine. 
 

ʊʝʣʦʤʝʨʳ ð ʙʠʦʤʘʨʢʝʨʳ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ 

ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʩʧʘʜʫ ʥʘ ʢʣʝʪʦʯʥʦʤ, ʪʢʘʥʝʚʦʤ ʠ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʠʯʠʥ ʩʪʘʨʝʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʫʪʝʡ, ʚʢʣʶʯʘʷ ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʛʝʥʦʤʥʫʶ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʠʩʪʦʱʝʥʠʝ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʫʶ ʜʠʩʬʫʥʢʮʠʶ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʋʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʪʘʨʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʦʥʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚʩʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʧʨʠʟʥʘʢʠ ʩʪʘʨʝʥʠʷ.  ʂʨʠʪʠʯʝʩʢʦʝ ʫʢʦʨʦʯʝʥʠʝ 

ʪʝʣʦʤʝʨ ʚʳʟʳʚʘʝʪ ʠʥʜʫʢʮʠʶ ʢʣʝʪʦʯʥʦʛʦ ʩʪʘʨʝʥʠʷ ʠʣʠ ʧʦʩʪʦʷʥʥʫʶ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʜʝʣʝʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ ʚ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʢʘʭ ʧʨʠʚʦʜʠʪ ʢ 

ʠʩʪʦʱʝʥʠʶ ʠʭ ʪʢʘʥʝʚʦʡ ʠ ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʥʳʤ 

ʧʘʪʦʣʦʛʠʷʤ [15]. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʫʢʦʨʦʯʝʥʠʷ ʪʝʣʦʤʝʨ ð ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʘʨʝʥʠʷ 

ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʣʦʤʝʨʘʟʳ ʜʣʷ ʫʜʣʠʥʝʥʠʷ ʪʝʣʦʤʝʨ, 

ʟʘʤʝʜʣʝʥʠʷ ʩʪʘʨʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʚʦʟʨʘʩʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʈʠʩʫʥʦʢ 1) 

[18]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʫʶ ʧʦʪʝʨʶ 

ʥʝʡʨʦʥʦʚ ʚ ʢʦʨʝ, ʛʠʧʧʦʢʘʤʧʝ ʠ ʤʦʟʞʝʯʢʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʜʢʦʨʢʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʜʦ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [17]. ʇʨʠ ʵʪʦʤ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʙʦʣʝʝ çʥʦʚʳʝè ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʥʝʡʨʦʥʦʚ, ʯʝʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ çʩʪʘʨʳʝè 

(ʩʪʚʦʣ ʤʦʟʛʘ). 
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ʈʠʩʫʥʦʢ 1. ʊʝʣʦʤʝʨʳ ʧʨʠ ʩʪʘʨʝʥʠʠ ʠ ʚʦʟʨʘʩʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [18]. 

 

ʇʨʠ ʩʪʘʨʝʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʩʠʥʘʧʩʦʚ. ʈʝʜʫʢʮʠʷ 

ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚ ʩʪʘʨʦʩʪʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʧʘʤʷʪʠ, 

ʫʭʫʜʰʝʥʠʶ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʶ ʜʨʫʛʠʭ ʥʘʨʫʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʫʭʫʜʰʘʶʪʩʷ 

ʤʝʞʥʝʡʨʦʥʥʳʝ ʢʦʥʪʘʢʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʎʅʉ, ʥʝʡʨʦʥʳ ʢʘʢ ʙʳ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʜʝʘʬʬʝʨʝʥʪʘʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʨʫʰʘʝʪʩʷ ʠʭ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʩʠʛʥʘʣʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʥʝʨʚʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʩʪʠʤʫʣʳ, ʪ.ʝ. ʧʦʚʨʝʞʜʘʶʪʩʷ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ [17].  

ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʡʨʦʥʘʫʢʘ ð ɻ ʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠ ʤʝʞʚʫʟʦʚʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʣʠʷʥʠʷ ʤʦʟʛʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ 

ʤʳʩʣʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ. ʅʝʡʨʦʥʘʫʢʘ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʪʘʢʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ 

ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ, ʣʠʥʛʚʠʩʪʠʢʘ, ʠʥʞʝʥʝʨʠʷ, ʠʥʬʦʨʤʘʪʠʢʘ, ʢʦʛʥʠʪʠʚʥʘʷ ʥʝʡʨʦʙʠʦʣʦʛʠʷ, ʭʠʤʠʷ, 

ʬʠʣʦʩʦʬʠʷ, ʧʩʠʭʦʣʦʛʠʷ ʠ ʤʝʜʠʮʠʥʘ, ʪʘʢ ʢʘʢ ʟʥʘʥʠʷ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʦʥʠʤʘʥʠʶ ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʜʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʎʅʉ. 

ʋʯʝʥʳʝ ð ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝʡʨʦʥʘʫʢʠ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʦʪ ʥʝʡʨʦʘʥʘʪʦʤʠʠ ʜʦ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ ʦ 

ʬʫʥʢʮʠʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʂʨʦʚʦʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʨʦʤʝ ʩʘʤʦʢʦʤʧʝʥʩʘʮʠʠ, ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ð ʦʥ ʩʪʨʝʤʠʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʝʙʷ ʥʘ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʤ ʫʨʦʚʥʝ, ʤʝʥʴʰʝ 

ʟʘʚʠʩʝʪʴ ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ð ʢʦʣʝʙʘʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʚʝʣʠʯʠʥʳ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ ʠ ʪ. ʜ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʤʦʟʛʫ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʨʘʙʦʪʫ  ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. ɸ, ʪʘʢʞʝ, ʧʨʝʜʫʧʨʝʜʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʥʩʫʣʴʪʘ, ʠʣʠ 

ʦʙʣʝʛʯʠʪʴ ʪʝʯʝʥʠʝ ʫʞʝ ʥʘʩʪʫʧʠʚʰʝʛʦ. ʈʝʛʫʣʷʪʦʨʦʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʠ ʨʝʛʠʦʥʘʨʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʷʚʣʷʶʪʩʷ ʢʘʨʦʪʠʜʥʳʝ ʩʠʥʫʩʳ. ʕʪʦ ʦʩʦʙʳʝ ʥʝʨʚʥʳʝ ʢʣʝʪʢʠ. ʆʥʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʨʘʟʚʠʣʢʝ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ, ʩʦʜʝʨʞʘʪ ʙʘʨʦï ʠ ʭʝʤʦʨʝʮʝʧʪʦʨʳ ʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʦʩʪʦʷʥʠʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʨʦʚʠ ʠ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʢʨʦʚʠ (ʫʨʦʚʝʥʴ ʢʠʩʣʦʨʦʜʘ 

ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ). ʉʠʛʥʘʣʳ ʦʪ ʢʘʨʦʪʠʜʥʦʛʦ ʫʟʣʘ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʪʚʦʣ ʤʦʟʛʘ ð 

ʩʦʩʫʜʦʜʚʠʛʘʪʝʣʴʥʦʤʫ ʠ ʜʳʭʘʪʝʣʴʥʦʤʫ ʮʝʥʪʨʘʤ. ʕʪʠ ʮʝʥʪʨʳ ʨʝʛʫʣʠʨʫʶʪ ʩʦʩʫʜʠʩʪʳʡ ʪʦʥʫʩ, 

ʨʘʙʦʪʫ ʩʝʨʜʮʘ, ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. 

ɻʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ð ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʤʦʟʛʘ. ʆʥ 

ʟʘʱʠʱʘʝʪ ʥʝʨʚʥʫʶ ʪʢʘʥʴ ʦʪ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʦʢʩʠʥʦʚ, ʢʣʝʪʦʯʥʳʭ 

ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪ ʪʢʘʥʴ ʤʦʟʛʘ ʢʘʢ 
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ʯʫʞʝʨʦʜʥʫʶ. ɻʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʚʳʩʦʢʦʩʝʣʝʢʪʠʚʥʦʛʦ 

ʬʠʣʴʪʨʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʠʟ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʨʫʩʣʘ ʚ ʤʦʟʛ ʧʦʩʪʫʧʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ, ʙʠʦʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ; ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʩ ʛʣʠʤʬʘʪʠʯʝʩʢʠʤ ʧʦʪʦʢʦʤ ʚʳʚʦʜʷʪʩʷ ʧʨʦʜʫʢʪʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. 

ʋʯʠʪʳʚʘʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʭʨʦʥʠʯʝʩʢʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʢʨʦʤʝ ʙʘʟʦʚʦʡ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʤ ʥʘʟʥʘʯʘʶʪ 

ʩʨʝʜʩʪʚʘ, ʥʦʨʤʘʣʠʟʠʨʫʶʱʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ, ʚʝʥʦʟʥʳʡ 

ʦʪʪʦʢ, ʦʢʘʟʳʚʘʶʱʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ, ʘʥʛʠʦʧʨʦʪʝʢʪʠʚʥʦʝ, ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʝ ʠ 

ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

ʉʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ ʩʚʷʟʘʥʘ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʆʜʥʠʤ ʠʟ 

ʤʝʭʘʥʠʟʤʦʚ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʡʨʦʨʝʬʣʝʢʪʦʨʥʦʝ ʥʘʨʫʰʝʥʠʝ ʚ ʨʘʙʦʪʝ 

çʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʝʨʜʮʘè. ʅʘʨʫʰʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʨʝʡ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʢʨʘʱʝʥʠʷ 

ʧʠʘʣʴʥʳʭ ʚʝʥ ʚ ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʢʦʛʜʘ ʚʩʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʥʠʞʘʶʪ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ ʚ ʮʝʨʝʙʨʘʣʴʥʦʤ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʘʜʘʝʪ ʤʝʪʘʙʦʣʠʟʤ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʌʫʥʢʮʠʷ 

ʥʝʡʨʦʥʦʚ ʧʘʤʷʪʠ ʩʥʠʞʘʝʪʩʷ. ʈʘʟʚʠʚʘʝʪʩʷ ʩʝʥʠʣʴʥʘʷ ʩʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ. ʇʨʠ ʨʘʥʥʝʤ 

ʦʙʥʘʨʫʞʝʥʠʠ ʥʘʯʘʚʰʠʭʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʟʘʤʝʜʣʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʈʠʩʫʥʦʢ 2).  

 
 

 
 

ʈʠʩʫʥʦʢ 2. ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. 

 

ɹʠʦʬʠʟʠʢʘ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʡʨʦʥʦʚ ʥʝ ʠʥʥʝʨʚʠʨʫʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʱʫʶ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ; 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʡʨʦʥʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʚʭʦʜʦʚ ʩʦʩʪʘʚʣʷʶʪ ʩʢʦʨʝʝ ʛʣʠʘʣʴʥʳʝ ʧʦʩʨʝʜʥʠʢʠ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʝʡʨʦʛʣʠʦʚʘʩʢʫʣʷʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʩʯʠʪʘʶʪʩʷ ʘʩʪʨʦʮʠʪʳ, ʯʴʠ ʪʝʨʤʠʥʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ 

ʥʘʟʳʚʘʶʪʩʷ ʩʦʩʫʜʠʩʪʦʡ ʩʝʪʴʶ, ʦʙʝʨʪʳʚʘʥʠʝ ʚʦʢʨʫʛ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʚ ʤʦʟʛʝ, ʯʪʦʙʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʠ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, ʘ ʪʘʢʞʝ ʦʙʣʝʛʯʝʥʠʶ 

ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʩʚʷʟʠ (ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3. ʉʪʨʦʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʘʩʪʨʦʮʠʪʦʚ. 

 

ʉʫʱʝʩʪʚʫʝʪ ʰʝʩʪʴ ʚʠʜʦʚ ʥʝʡʨʦʛʣʠʠ (ʈʠʩʫʥʦʢ 4), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʫʶ 

ʬʫʥʢʮʠʶ. ʇʝʨʚʳʝ ʯʝʪʳʨʝ ʪʠʧʘ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʛʦʣʦʚʥʦʡ 

ʠ ʩʧʠʥʥʦʡ ʤʦʟʛ): 

ʆʣʠʛʦʜʝʥʜʨʦʮʠʪʳ ʥʝʩʢʦʣʴʢʦ ʥʘʧʦʤʠʥʘʶʪ ʦʩʴʤʠʥʦʛʘ; ʫ ʥʠʭ ʣʫʢʦʚʠʯʥʦʝ ʪʝʣʦ ʩ 15 

ʨʫʢʘʤʠ. ʂʘʞʜʘʷ ʨʫʢʘ ʜʦʩʪʠʛʘʝʪ ʚʥʝ ʢ ʚʦʣʦʢʥʫ ʥʝʨʚʘ ʠ ʩʧʠʨʘʣʠ ʚʦʢʨʫʛ ʝʝ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʣʝʥʪʘ ʦʙʝʨʥʫʪʘʷ ʧʦʚʪʦʨʥʦ ʚʦʢʨʫʛ ʧʨʦʚʦʜʘ. ʕʪʦ ʦʙʝʨʪʳʚʘʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ ʤʠʝʣʠʥʦʚʦʡ 

ʦʙʦʣʦʯʢʦʡ, ʠʟʦʣʠʨʫʝʪ ʥʝʨʚʥʦʝ ʚʦʣʦʢʥʦ ʦʪ ʚʥʝʢʣʝʪʦʯʥʦʡ ʞʠʜʢʦʩʪʠ. ʕʪʦ ʫʩʢʦʨʷʝʪ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ʩʠʛʥʘʣʘ ʚ ʥʝʨʚʥʦʤ ʚʦʣʦʢʥʝ. 

ʕʧʝʥʜʠʤʘʣ ʥʘʧʦʤʠʥʘʝʪ ʢʫʙʦʚʠʜʥʳʡ ʵʧʠʪʝʣʠʡ, ʚʳʩʪʠʣʘʶʱʠʡ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ 

ʛʦʣʦʚʥʦʛʦ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʩʪʠʥʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʦʥʠ ʥʝ 

ʠʤʝʶʪ ʤʝʤʙʨʘʥʳ ʧʦʜʚʘʣʘ, ʠ ʦʥʠ ʧʨʦʷʚʣʷʶʪ ʨʝʦʚʠʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʚ 

ʥʠʞʝʣʝʞʘʱʠʝ ʪʢʘʥʠ. ʕʧʝʥʜʠʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʦʠʟʚʦʜʷʪ ʩʧʠʥʥʦʤʦʟʛʦʚʫʶ ʞʠʜʢʦʩʪʴ (CSF), 

ʞʠʜʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʢʫʧʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ (ʛʦʣʦʚʥʦʡ ʠ ʩʧʠʥʥʦʡ ʤʦʟʛ) ʠ 

ʟʘʧʦʣʥʷʝʪ ʝʝ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ. ʆʥʠ ʠʤʝʶʪ ʧʷʪʥʘ ʨʝʩʥʠʯʝʢ ʥʘ ʠʭ ʚʝʨʭʫʰʝʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ. 

ʄʠʢʨʦʛʣʠʠ ð ɻ ʪʦ ʥʝʙʦʣʴʰʠʝ ʤʘʢʨʦʬʘʛʠ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʙʝʣʳʭ ʢʨʦʚʷʥʳʭ 

ʢʣʝʪʦʢ, ʥʘʟʳʚʘʝʤʳʭ ʤʦʥʦʮʠʪʘʤʠ. ʆʥʠ ʙʨʦʜʷʪ ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʤʦʟʛ ʠ 

ʩʧʠʥʥʦʡ ʤʦʟʛ), ʚʳʢʣʘʜʳʚʘʷ fingerlike ʨʘʩʰʠʨʝʥʠʷ, ʯʪʦʙʳ ʧʦʩʪʦʷʥʥʦ ʟʦʥʜʠʨʦʚʘʪʴ ʪʢʘʥʠ ʜʣʷ 

ʢʣʝʪʦʯʥʦʛʦ ʤʫʩʦʨʘ ʠʣʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʧʨʦʚʦʜʷʪ ʧʦʣʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʪʢʘʥʠ ʤʦʟʛʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ, ʬʘʛʦʮʠʪʠʨʫʷ ʤʝʨʪʚʳʝ ʪʢʘʥʠ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʜʨʫʛʠʝ 

ʧʦʩʪʦʨʦʥʥʠʝ ʚʝʱʝʩʪʚʘ. ʆʥʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʤʝʩʪʘʭ, ʧʦʚʨʝʞʜʝʥʥʳʭ ʠʥʬʝʢʮʠʝʡ, ʪʨʘʚʤʦʡ 

ʠʣʠ ʠʥʩʫʣʴʪʦʤ. ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʳ ʠʱʫʪ ʩʢʦʧʣʝʥʠʷ ʤʠʢʨʦʛʣʠʠ ʚ ʪʢʘʥʠ ʤʦʟʛʘ ʢʘʢ ʢʣʶʯ ʢ 

ʦʯʘʛʘʤ ʪʨʘʚʤʳ. ʄʠʢʨʦʛʣʠʷ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʚ ʩʠʥʘʧʪʠʯʝʩʢʦʤ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʠʟʤʝʥʷʷ ʩʚʷʟʠ 

ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ. 

ɸʩʪʨʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʛʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ (ʛʦʣʦʚʥʦʡ ʠ ʩʧʠʥʥʦʡ ʤʦʟʛ) ʠ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 90% ʪʢʘʥʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʆʥʠ ʧʦʢʨʳʚʘʶʪ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʟʛʘ ʠ ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʝʩʠʥʘʧʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʥʝʡʨʦʥʦʚ ʚ ʩʝʨʦʤ ʚʝʱʝʩʪʚʝ; ʥʘʟʚʘʥʳ ʜʣʷ ʠʭ ʤʥʦʛʦʨʘʟʚʝʪʚʣʝʥʥʦʡ, 

ʥʝʩʢʦʣʴʢʦ starlike ʬʦʨʤʳ; ʠʤʝʶʪ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʠ ʣʶʙʦʡ glia: 

ī ʆʥʠ ʬʦʨʤʠʨʫʶʪ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʦʩʥʦʚʫ ʜʣʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. 

ī ʋ ʥʠʭ ʝʩʪʴ ʨʘʩʰʠʨʝʥʠʷ, ʥʘʟʳʚʘʝʤʳʝ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʤʠ ʥʦʛʘʤʠ, ʢʦʪʦʨʳʝ 

ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʢʨʦʚʝʥʦʩʥʳʤʠ ʢʘʧʠʣʣʷʨʘʤʠ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʠʭ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʣʦʪʥʦʛʦ 

ʟʘʱʠʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ, ʥʘʟʳʚʘʝʤʦʛʦ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʤ ʙʘʨʴʝʨʦʤ. 
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ī ʆʥʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʡʨʦʥʘ, ʩʪʠʤʫʣʠʨʫʶʪ ʜʠʣʘʪʘʮʠʶ ʠ ʩʫʞʝʥʠʝ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʛʫʣʠʨʫʶʪ ʧʦʪʦʢ ʢʨʦʚʠ ʚ ʪʢʘʥʠ ʤʦʟʛʘ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʦʪʚʝʯʘʪʴ ʧʦʪʨʝʙʥʦʩʪʷʤ ʜʣʷ ʢʠʩʣʦʨʦʜʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ī ʆʥʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʛʣʶʢʦʟʫ ʢʨʦʚʠ ʢ ʣʘʢʪʘʪʫ ʠ ʧʦʩʪʘʚʣʷʶʪ ʵʪʦ ʢ ʥʝʡʨʦʥʘʤ ʜʣʷ 

ʧʠʪʘʥʠʷ. 

ī ʆʥʠ ʚʳʜʝʣʷʶʪ ʬʘʢʪʦʨʳ ʨʦʩʪʘ ʥʝʨʚʘ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʥʝʨʚʘ. 

ī ʆʥʠ ʵʣʝʢʪʨʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʥʝʡʨʦʥʘʤʠ ʠ ʚʣʠʷʶʪ ʥʘ ʩʠʥʘʧʪʠʯʝʩʢʫʶ 

ʩʠʛʥʘʣʠʟʘʮʠʶ ʤʝʞʜʫ ʥʠʤʠ. 

ī ʆʥʠ ʨʝʛʫʣʠʨʫʶʪ ʩʦʩʪʘʚ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ. ʂʦʛʜʘ ʥʝʡʨʦʥʳ ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣʳ, ʦʥʠ 

ʚʳʜʝʣʷʶʪ ʥʝʡʨʦʤʝʜʠʘʪʦʨʳ ʠ ʠʦʥʳ ʢʘʣʠʷ. ɸʩʪʨʦʮʠʪʳ ʧʦʛʣʦʱʘʶʪ ʠʭ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʠʭ ʦʪ 

ʜʦʩʪʠʞʝʥʠʷ ʯʨʝʟʤʝʨʥʳʭ ʫʨʦʚʥʝʡ ʚ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ. 

ī ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʥʝʡʨʦʥʦʚ ʘʩʪʨʦʮʠʪʳ ʦʙʨʘʟʫʶʪ ʟʘʪʚʝʨʜʝʚʰʫʶ ʨʫʙʮʦʚʫʶ ʪʢʘʥʴ ʠ 

ʟʘʧʦʣʥʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʥʝʝ ʟʘʥʠʤʘʝʤʦʝ ʥʝʡʨʦʥʘʤʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʘʩʪʨʦʮʠʪʦʟ 

ʠʣʠ ʩʢʣʝʨʦʟ. 

 
 

 
 

ʈʠʩʫʥʦʢ 4. ʅʝʡʨʦʛʣʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʄʦʟʛ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2% ʦʪ ʦʙʱʝʛʦ ʚʝʩʘ ʪʝʣʘ, ʥʦ ʧʦʣʫʯʘʝʪ ʦʪ 15% ʜʦ 20% ʦʪ 

ʦʙʱʝʛʦ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ. ʇʦʵʪʦʤʫ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʦʟʛ ʪʨʝʙʫʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ 

ʘʜʝʢʚʘʪʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʦʥ 

ʧʨʝʜʲʷʚʣʷʝʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʤʦʟʛ ʠʤʝʝʪ ʞʝʩʪʢʦ ʨʝʛʫʣʠʨʫʝʤʳʡ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʫʪʝʯʢʫ ʢʨʦʚʠ ʚ ʧʘʨʝʥʭʠʤʫ ʠ 

ʟʘʱʠʱʘʝʪ ʤʦʟʛ ʦʪ ʪʦʢʩʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʠ ʠʥʬʝʢʮʠʠ. ʅʝʡʨʦʥʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʷʤʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩ ʢʨʦʚʴʶ, ʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠ ʩʪʨʫʢʪʫʨʥʦ ʩʚʷʟʘʥʳ ʩ ʩʝʪʴʶ ʪʠʧʦʚ ʢʣʝʪʦʢ 

ʚ ʩʪʨʫʢʪʫʨʝ, ʥʘʟʳʚʘʝʤʦʡ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʝʜʠʥʠʮʝʡ (neurovascular unit (NVU)). NVU 

ʦʙʣʝʛʯʘʶʪ ʮʝʨʝʙʨʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ (cerebral blood flow (CBF)) ʚ ʦʪʚʝʪ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʥʦʚ ʚ ʦʪʥʦʰʝʥʠʷʭ, ʥʘʟʳʚʘʝʤʳʭ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʩʚʷʟʴʶ. 

ʅʝʡʨʦʚʘʩʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʤʦʟʛʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ CBF ʚ ʦʪʚʝʪ ʥʘ ʥʝʚʨʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʝʤ NO ʤʝʥʝʝ ʜʠʩʬʫʥʢʮʠʷ 

neurovascular ʩʦʝʜʠʥʝʥʠʷ, ʠʣʠ ʧʨʠʯʠʥʝʥʥʘʷ ʧʘʪʦʣʦʛʠʝʡ ʠʣʠ ʚʳʟʨʝʚʘʥʠʝʤ ʩʘʤʦʡ, ʤʦʞʝʪ 

ʧʨʠʯʠʥʠʪʴ ʙʦʣʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʮʝʨʝʙʨʘʣʴʥʳʝ ʧʘʪʦʣʦʛʠʠ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʅʝʡʨʦʚʘʩʢʫʣʷʨʥʳʝ ʩʚʷʟʠ ʥʘʨʫʰʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʅʝʦʙʭʦʜʠʤʦ, ʫʩʪʘʥʦʚʠʪʴ ʢʘʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʛʫʣʷʮʠʶ 

CBF ʠ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʳʝ ʩʚʷʟʠ [1ï7]. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʩʚʷʟʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ CBF ʚʳʟʳʚʘʝʪʩʷ ʘʩʪʨʦʮʠʪʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʝʡ Ca2+ ʚ ʢʘʧʠʣʣʷʨʥʦʤ ʩʣʦʝ ʠ 

ʥʝʡʨʦʥʘʣʴʥʳʤ NO, ʛʝʥʝʨʠʨʫʝʤʳʤ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ NMDA-R ʥʘ ʘʨʪʝʨʠʦʣʷʨʥʦʤ ʫʨʦʚʥʝ 

(ʈʠʩʫʥʦʢ 5) ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʚʝʨʦʷʪʥʦ, ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʥʝʡʨʦʥʦʚ. ʇʦʥʠʤʘʥʠʝ ʨʦʣʠ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʛʝʥʦʚ ʚ ʥʝʡʨʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ  ʚʳʷʩʥʝʥʠʷ ʨʦʣʠ ʢʘʢ 

ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʥʘʨʫʰʝʥʳ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʨʫʰʘʝʪʩʷ 

ʤʝʪʘʙʦʣʠʟʤ ʥʝʡʨʦʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʳ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝʡʨʦʥʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʢʘʟʘʥʘ ʠʭ ʨʦʣʴ ʚʦ ʚʨʝʤʷ ʛʠʧʦʢʩʠʠ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʥʦʨʤʝ ʠ ʧʨʠ 

ʥʘʨʫʰʝʥʥʦʡ ʥʝʡʨʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ [20]. 
 

 
 

ʈʠʩʫʥʦʢ 5. ʅʝʡʨʦʚʘʩʢʫʣʷʨʥʳʝ ʠ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ [20]. 

 

ʂʣʠʥʠʢʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ  

ʣʝʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ɹʠʦʬʠʟʠʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤ 

ʣʘʤʠʥʘʨʥʦʛʦ ʪʦʢʘ ʢʨʦʚʠ ʠ ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʠʧʦʧʝʨʬʫʟʠʝʡ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʩʪʨʘʜʘʝʪ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʢʘʩʢʘʜ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʡʨʦʥʘʭ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʠ ʠ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʘʤʠʣʦʠʜʦʛʝʥʝʟ. ʅʘʤʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ 25-ʣʝʪʥʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʛʠʧʦʧʝʨʬʫʟʠʠ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʧʘʤʷʪʠ, ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʢʘʧʠʣʣʷʨʦʚ ʚ ʦʙʣʘʩʪʠ ʛʠʧʧʦʢʘʤʧʘ, ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʛʣʶʢʦʟʳ ʠ ʙʝʣʢʦʚ, ʦʪʣʦʞʝʥʠʝʤ ɓ-

ʘʤʠʣʦʠʜʘ, ʘʢʪʠʚʘʮʠʝʡ ʛʣʠʘʣʴʥʦʡ ʪʢʘʥʠ, ʛʠʙʝʣʴʶ ʥʝʡʨʦʥʦʚ ʛʠʧʧʦʢʘʤʧʘ [1ï7, 14ï16]. 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʪʨʝʙʫʝʪ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʥʥʝʡ, ʘ ʪʘʢ ʞʝ 

ʘʜʝʢʚʘʪʥʦʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʠ, ʢʘʢ ʥʝʠʟʣʝʯʠʤʦʝ ʚʦʟʨʘʩʪʥʦʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʝ 

ʨʘʩʩʪʨʦʡʩʪʚʦ, ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ. ʃʝʯʝʙʥʳʝ 

ʚʘʨʠʘʥʪʳ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʠ ʩʠʤʧʪʦʤʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʜʠʥʘʤʠʢʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʭʦʪʷ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ 

ʦʩʪʘʥʘʚʣʠʚʘʣʦ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʦʵʪʦʤʫ ʧʨʦʬʠʣʘʢʪʠʢʘ ð ɻ ʪʦ, ʣʫʯʰʝʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [19]. 

ʄʝʭʘʥʠʟʤ ʚʳʟʚʘʥʥʦʡ ʛʦʤʦʮʠʩʪʝʠʥʦʤ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ (ʈʠʩʫʥʦʢ 6). ɻʦʤʦʮʠʩʪʝʠʥ 

ʚʳʟʳʚʘʝʪ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ. ɼʘʣʴʥʝʡʰʠʡ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ 

ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ MMPs, ʘ ʪʘʢʞʝ ʠʥʛʠʙʠʨʦʚʘʥʠʶ PP2A. ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ MMPs 

ʧʦʚʳʰʘʝʪ ʫʭʫʜʰʝʥʠʝ ʤʘʪʨʠʮʳ, ʚʘʩʢʫʣʷʨʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʜʠʩʬʫʥʢʮʠʶ ʠ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʜʠʩʬʫʥʢʮʠʶ BBB. ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ MMPs ʤʦʞʝʪ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʙʝʪʘ 
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ʨʘʩʱʝʧʣʝʥʠʝ ʘʤʠʣʦʠʜʘ ʠ neuroinflammation. ʀʥʛʠʙʠʨʦʚʘʥʠʝ PP2A ʛʦʤʦʮʠʩʪʝʠʥʦʤ ʚʳʟʳʚʘʝʪ 

Tau hyperphosphorylation. ʕʪʠ ʩʦʙʳʪʠʷ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʡʨʦʬʠʙʨʠʣʣʷʨʥʳʭ ʠ 

ʩʪʘʨʯʝʩʢʠʭ ʙʣʷʰʝʢ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. ɼʘʣʝʝ, ʩʪʘʨʯʝʩʢʦʝ ʩʣʘʙʦʫʤʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʝʡʨʦʬʠʙʨʠʣʣʷʨʥʦʛʦ ʢʣʫʙʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʠʮʠʠʨʫʝʪ 

ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʩʦʩʫʜʠʩʪʫʶ ʜʝʤʝʥʮʠʶ [21]. 
 

 
 
ʈʠʩʫʥʦʢ 6. ɻʦʤʦʮʠʩʪʝʠʥ ʠ ʩʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ [21]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʨʦʨʝʬʣʝʢʪʦʨʥʦʝ ʥʘʨʫʰʝʥʠʝ ʚ ʨʘʙʦʪʝ çʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʝʨʜʮʘè ʠ 

ʥʘʨʫʰʝʥʠʝ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ 

ʯʝʨʝʟ ʩʣʝʜʫʶʱʠʝ  ʤʝʭʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ ʮʝʨʝʙʨʘʣʴʥʫʶ ʤʠʢʨʦʘʥʛʠʦʧʘʪʠʶ, ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ 

ʜʠʩʬʫʥʢʮʠʶ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʧʦʚʨʝʞʜʝʥʠʝ ʥʝʡʨʦʥʦʚ, ʧʦʚʳʰʝʥʠʝ b-ʘʤʠʣʦʠʜʘ, 

ʥʝʡʨʦʪʦʢʩʠʯʥʦʩʪʴ, ʘʧʦʧʪʦʟ, ʠ ʜʨ.  

ʋʯʠʪʳʚʘʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʭʨʦʥʠʯʝʩʢʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʢʨʦʤʝ ʙʘʟʦʚʦʡ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʤ ʥʘʟʥʘʯʘʶʪ 

ʩʨʝʜʩʪʚʘ, ʥʦʨʤʘʣʠʟʠʨʫʶʱʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ, ʚʝʥʦʟʥʳʡ 

ʦʪʪʦʢ, ʦʢʘʟʳʚʘʶʱʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ, ʘʥʛʠʦʧʨʦʪʝʢʪʠʚʥʦʝ, ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʝ ʠ 

ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

ʉʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ ʩʚʷʟʘʥʘ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʆʜʥʠʤ ʠʟ 

ʤʝʭʘʥʠʟʤʦʚ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʡʨʦʨʝʬʣʝʢʪʦʨʥʦʝ ʥʘʨʫʰʝʥʠʝ ʚ ʨʘʙʦʪʝ 

çʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʝʨʜʮʘè. ʅʘʨʫʰʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʨʝʡ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʢʨʘʱʝʥʠʷ 

ʧʠʘʣʴʥʳʭ ʚʝʥ ʚ ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʢʦʛʜʘ ʚʩʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʥʠʞʘʶʪ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʝʥʦʟʥʦʛʦ ʦʪʪʦʢʘ ʚ ʮʝʨʝʙʨʘʣʴʥʦʤ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʘʜʘʝʪ ʤʝʪʘʙʦʣʠʟʤ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʌʫʥʢʮʠʷ 

ʥʝʡʨʦʥʦʚ ʧʘʤʷʪʠ ʩʥʠʞʘʝʪʩʷ. ʈʘʟʚʠʚʘʝʪʩʷ ʩʝʥʠʣʴʥʘʷ ʩʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ. ʇʨʠ ʨʘʥʥʝʤ 

ʦʙʥʘʨʫʞʝʥʠʠ ʥʘʯʘʚʰʠʭʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʟʘʤʝʜʣʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [1ï7]. 

ʆʩʥʦʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ: 
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ïʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ: ʪʨʫʜʥʦʩʪʠ ʫʟʥʘʚʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʝʯʠ ʠʣʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ  

ïʧʦʚʝʜʝʥʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ: ʙʦʣʝʟʥʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ  

ïʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ: ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʘʬʬʝʢʪʠʚʥʦʡ ʩʬʝʨʝ 

(ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʛʘ),  ʣʦʞʥʳʝ ʩʫʞʜʝʥʠʷ (ʙʨʝʜ) ʠʣʠ ʥʘʨʫʰʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ (ʛʘʣʣʶʮʠʥʘʮʠʠ) 

ïʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ: ʜʚʠʛʘʪʝʣʴʥʳʝ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ, ʢʦʦʨʜʠʥʘʪʦʨʥʳʝ ʠ 

ʪʘʟʦʚʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ.  

ïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ: ʩʥʠʞʝʥʠʝ ʘʜʘʧʪʘʮʠʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʫʪʨʘʪʘ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ð ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ, ʧʦʚʝʜʝʥʯʝʩʢʠʭ, ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ.  

ʈʦʣʴ ʙʣʦʢʘʪʦʨʦʚ ʬʝʨʤʝʥʪʦʚ. ʋʯʝʥʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ 

ʩʪʘʨʯʝʩʢʦʛʦ ʩʣʘʙʦʫʤʠʷ ʧʨʦʠʩʭʦʜʷʪ ʥʘʨʫʰʝʥʠʷ ʚ ʤʝʭʘʥʠʟʤʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʥʦʨʤʘʣʴʥʫʶ 

ʧʝʨʝʜʘʯʫ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʘʟʥʘʯʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʙʣʦʢʘʪʦʨʳ ʭʦʣʠʥʵʩʪʝʨʘʟʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʨʘʩʧʘʜ ʘʮʝʪʠʣʭʦʣʠʥʘ, ʚʘʞʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ 

ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʦʣʦʚʥʦʡ ʤʦʟʛ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʘʝʪʩʷ ʫʣʫʯʰʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʎʅʉ ʠ ʟʘʤʝʜʣʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʜʝʤʝʥʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩʣʘʙʦʫʤʠʷ ʧʨʠ ʙʦʣʝʟʥʠ 

ʇʘʨʢʠʥʩʦʥʘ, ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʨʠ ʧʨʝʧʘʨʘʪʘ ʵʪʦʛʦ 

ʪʠʧʘ: 

ïɼʦʥʝʧʝʟʠʣ (ʪʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ ɸʣʟʝʧʠʣ); 

ïʈʠʚʘʩʪʠʛʤʠʥ (ʕʢʩʝʣʦʥ); 

ïɻʘʣʘʥʪʘʤʠʥ (ʅʠʚʘʣʠʥ). 

ɺʩʝ ʵʪʠ ʩʨʝʜʩʪʚʘ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʫʣʫʯʰʘʶʪ ʫʤʩʪʚʝʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʧʦʤʦʛʘʶʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʥʝʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʙʣʝʛʯʠʪʴ ʫʭʦʜ ʟʘ ʙʦʣʴʥʳʤʠ. ʆʜʥʘʢʦ, ʢ 

ʧʨʝʚʝʣʠʢʦʤʫ ʩʦʞʘʣʝʥʠʶ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʵʪʦʛʦ ʨʷʜʘ ʧʨʠ ʜʝʤʝʥʮʠʠ ʚʝʩʴʤʘ 

ʩʢʨʦʤʥʘ. ʇʦʵʪʦʤʫ ʠʭ ʥʘʟʥʘʯʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʩʣʘʙʦʫʤʠʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ, ʘ ʚ ʙʦʣʝʝ 

ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʝ ð ʘʢʘʪʠʥʦʣʫ 

ʤʝʤʘʥʪʠʥʫ. 

ɼʝʡʩʪʚʠʝ ʤʝʤʘʥʪʠʥʘ (ɸʢʘʪʠʥʦʣ ʄʝʤʘʥʪʠʥ) ʦʩʥʦʚʘʥʦ ʥʘ ʫʣʫʯʰʝʥʠʠ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʝʡʨʦʥʦʚ, ʧʫʪʝʤ ʩʣʦʞʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʂʣʠʥʠʯʝʩʢʠ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʤʘʥʪʠʥʘ ʚ ʜʦʟʝ 10 ʤʛ ʜʚʘʞʜʳ ʚ ʩʫʪʢʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʣʫʛʦʜʘ 

ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʠʣʠ ʜʘʞʝ ʫʣʫʯʰʠʪʴ ʫʤʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʴʥʳʭ, ʧʦʜʥʷʪʴ 

ʥʘʩʪʨʦʝʥʠʝ ʠ ʧʦʚʳʩʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ʅʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʘʢʘʪʠʥʦʣ ʤʝʤʘʥʪʠʥ ʤʦʞʥʦ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʛʨʫʧʧʳ ʙʣʦʢʘʪʦʨʦʚ ʭʦʣʠʥʵʩʪʝʨʘʟʳ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʠʥʦʛʜʘ 

ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʜʣʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ, ʦʜʥʘʢʦ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʥ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʫʤʝʨʝʥʥʦʡ ʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ, ʘ ʚʦʪ ʥʘ ʣʝʛʢʠʭ ʩʪʘʜʠʷʭ ʵʬʬʝʢʪ 

ʛʦʨʘʟʜʦ ʥʠʞʝ. 

ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʷʭ (ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ): 

1. ɸʥʪʠʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ð ʘʢʘʪʠʥʦʣ ʤʝʤʘʥʪʠʥ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʪʠʪʨʦʚʘʥʠʝʤ ʜʦ 30 ʤʛ/ʩʫʪʢʠ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʜʥʷ.  
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2. ʅʝʡʨʦʪʨʦʬʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʢʫʨʩʳ ʧʦ 10 ʜʥʝʡ 2 ʨʘʟʘ ʚ ʛʦʜ ʠʣʠ ʢʘʞʜʳʝ 3 ʤʝʩʷʮʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦ ʩʢʦʨʦʩʪʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ (ʢʦʨʪʝʢʩʠʥ, ʮʝʨʝʙʨʦʣʠʟʠʥ, ʩʝʤʘʢʩ). 

3. ʂʦʨʨʝʢʮʠʷ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

4. ʉʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ (ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ, ʥʝʡʨʦʣʝʧʪʠʢʠ, ʢʦʨʨʝʢʪʦʨʳ 

ʧʦʚʝʜʝʥʠʷ). 

ʌʘʨʤʘʢʦʪʝʨʘʧʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʤʦʟʛʘ ʠ  

ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ:  

1. ɸʥʪʠʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ð ʘʢʘʪʠʥʦʣ ʤʝʤʘʥʪʠʥ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʪʠʪʨʦʚʘʥʠʝʤ ʜʦ 20 ʤʛ/ʩʫʪʢʠ ʚ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʜʥʷ.  

2. ʂʦʨʨʝʢʮʠʷ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʤʦʟʛʘ. 

3. ʅʝʡʨʦʧʨʦʪʝʢʪʦʨʥʘʷ ʪʝʨʘʧʠʷ (ʮʠʪʠʢʦʣʠʥ, ʭʦʣʠʥʘ ʘʣʴʬʦʩʮʝʨʘʪ, ʤʝʢʩʠʜʦʣ, 

ʵʣʴʢʘʨʥʠʪʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ, ʘʣʴʬʘ-ʣʠʧʦʝʚʘʷ ʢʠʩʣʦʪʘ ʠ ʜʨ.) 

4. ɺʘʟʦʘʢʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʵʢʩʠʪʨʘʢʩʪ ɻʠʥʢʦ ɹʠʣʦʙʘ, ʚʠʥʧʦʮʝʪʠʥ, ʥʠʮʝʨʛʦʣʠʥ, 

ʠʥʩʪʝʥʦʥ, ʜʫʟʦʬʘʨʤ ʠ ʜʨ.). 

5. ʅʝʡʨʦʪʨʦʬʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʢʫʨʩʳ ʧʦ 10 ʜʥʝʡ 2 ʨʘʟʘ ʚ ʛʦʜ ʠʣʠ ʢʘʞʜʳʝ 3 ʤʝʩʷʮʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦ ʩʢʦʨʦʩʪʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ (ʢʦʨʪʝʢʩʠʥ, ʮʝʢʨʝʙʨʦʣʠʟʠʥ, ʩʝʤʘʢʩ). 

6. ʉʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ (ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ, ʥʝʡʨʦʣʝʧʪʠʢʠ, ʢʦʨʨʝʢʪʦʨʳ 

ʧʦʚʝʜʝʥʠʷ). 

ʃʝʯʝʥʠʝ ʉʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ. ɿʥʘʥʠʝ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ, ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʜʘʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ 

ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʩʫʜʠʩʪʦʡ 

ʜʝʤʝʥʮʠʠ. ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʠʘʛʥʦʟʘ ʜʝʤʝʥʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʷʚʣʝʥʠʝ ʧʨʝʜʜʝʤʝʥʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ 

ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ. 

ʇʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ [8]: 

1) ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ; 

2) ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ; 

3) ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ; 

4) ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ. 

ʃʝʯʝʥʠʝ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʥʦʩʠʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ. ʃʝʯʝʥʠʝ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʛʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʜʝʤʝʥʮʠʷ, ʠ ʥʘ ʢʦʨʨʝʢʮʠʶ ʠʤʝʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʜʘʝʪʩʷ ʝʛʦ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ 

ʘʜʝʢʚʘʪʥʘʷ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʘʷ ʪʝʨʘʧʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʜʝʤʝʥʮʠʠ ʣʶʙʦʡ ʵʪʠʦʣʦʛʠʠ.  

ʉ ʫʯʝʪʦʤ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʩʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʝ 

ʫʞʝ ʧʝʨʝʥʝʩʣʠ ʦʩʪʨʳʝ ʥʘʨʫʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʧʪʠʤʘʣʴʥʳʤ ʫ ʵʪʠʭ ʙʦʣʴʥʳʭ 

ʷʚʣʷʝʪʩʷ ɸɼ ʚ ʧʨʝʜʝʣʘʭ 120/80 ʤʤ ʨʪ. ʩʪ. ð 140/90 ʤʤ. ʨʪ. ʩʪ. ʉ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʥʦʡ 

ʤʝʜʠʮʠʥʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ɸʇʌ (ʧʝʨʠʥʜʦʧʨʠʣ, ʣʠʟʠʥʦʧʨʠʣ ʠ ʜʨ.), 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʠʫʨʝʪʠʢʘʤʠ. 

ɸʥʪʘʛʦʥʠʩʪʳ ʢʘʣʴʮʠʷ ʠ ʘʥʪʘʛʦʥʠʩʪʳ ʨʝʮʝʧʪʦʨʦʚ ɸʊ II ʠʤʝʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʚʢʣʶʯʘʷ ʧʨʦʬʠʣʘʢʪʠʢʫ ʜʝʤʝʥʮʠʠ, ʧʦʤʠʤʦ ʩʥʠʞʝʥʠʷ ɸɼ. 

ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʦʚʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ 

ʜʨʫʛʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ (ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 
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ʨʘʟʚʠʪʠʶ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ, ʨʝʢʦʤʝʥʜʦʚʘʥ ʧʨʠʝʤ 

ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʝʧʘʨʘʪʘʤʠ ʧʝʨʚʦʛʦ ʨʷʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ: 

ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ (ɸʉʂ) ð 50ï325 ʤʛ 1 ʨʘʟ ʚ ʩʫʪʢʠ, ʠʣʠ ʢʣʦʧʠʜʦʛʨʝʣʴ ð 75 ʤʛ 

1 ʨʘʟ ʚ ʩʫʪʢʠ, ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ɸʉʂ ð 25 ʤʛ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 

ʜʠʧʠʨʠʜʘʤʦʣʘ ð 200 ʤʛ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ. ʅʘʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʫ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ. 

ʇʨʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ ʠʣʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ɸʉʂ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʝʤ ʢʣʦʧʠʜʦʛʨʝʣʷ ð 75 

ʤʛ ʚ ʩʫʪʢʠ. 

ʇʦʩʢʦʣʴʢʫ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʷʚʣʷʶʪʩʷ ʮʝʨʝʙʨʘʣʴʥʳʝ 

ʠʥʬʘʨʢʪʳ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʝʨʜʮʘ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʬʠʙʨʠʣʣʷʮʠʷ 

ʧʨʝʜʩʝʨʜʠʡ), ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʦʨʤʘʣʠʟʘʮʠʦʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ (ʄʅʆ). 

ɹʦʣʴʥʳʤ, ʠʤʝʶʱʠʤ ʢʨʠʪʠʯʝʩʢʠʡ ʩʪʝʥʦʟ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʙʦʣʝʝ 70%, ʘ ʪʘʢʞʝ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʙʣʷʰʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʤʙʦʣʠʠ, ʧʦʢʘʟʘʥʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ (ʢʘʨʦʪʠʜʥʘʷ ʵʥʜʘʨʪʝʨʵʢʪʦʤʠʷ, ʘʥʛʠʦʧʣʘʩʪʠʢʘ). 

ɹʦʣʴʥʳʤ ʩ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʩʪʘʪʠʥʦʚ. 

ʆʩʥʦʚʫ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʧʦʵʪʦʤʫ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʝʤ ʨʘʟʥʳʭ ʛʨʫʧʧ ʧʨʝʧʘʨʘʪʦʚ: 

ī ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʜʫʟʦʬʘʨʤ); 

ī ʘʥʪʘʛʦʥʠʩʪʳ NMDA-ʨʝʮʝʧʪʦʨʦʚ (ʘʢʘʪʠʥʦʣ ʤʝʤʘʥʪʠʥ); 

ī ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ɻʠʥʢʛʦ ɹʠʣʦʙʘ (ʪʘʥʘʢʘʥ, ʤʝʤʦʧʣʘʥʪ ʠ ʜʨ.); 

ī ʘʥʪʠʭʦʣʠʥʵʩʪʝʨʘʟʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʘʤʠʨʠʜʠʥ, ʨʠʚʘʩʪʠʛʤʠʥ, ʛʘʣʘʥʪʘʤʠʥ, ʛʣʠʘʪʠʣʠʥ ʠ 

ʜʨ.); 

ī ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ (ʮʝʨʝʙʨʦʣʠʟʠʥ); 

ī ʠʥʛʠʙʠʪʦʨʳ ʄɸʆ (ʩʝʣʝʛʠʣʠʥ); 

ī ʥʦʦʪʨʦʧʳ (ʧʠʨʘʮʝʪʘʤ, ʧʨʘʤʠʨʘʮʝʪʘʤ); 

ī ʥʝʡʨʦʧʝʧʪʠʜʳ (ʩʦʣʢʦʩʝʨʠʣ, ʘʢʪʦʚʝʛʠʥ, ʣʠʧʦʮʝʨʝʙʨʠʥ); 

ī ʤʝʤʙʨʘʥʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ (ʮʠʪʠʢʦʣʠʥ); 

ī ʘʥʪʠʦʢʩʠʜʘʥʪʳ (ʚʠʪʘʤʠʥʳ ʉ, ɽ, ʢʘʨʦʪʠʥʦʠʜʳ, ʬʣʘʚʦʥʦʠʜʳ); 

ī ʚʝʱʝʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʠʩʪʝʤʫ ɻɸʄʂ (ʘʤʠʥʘʣʦʥ, ʧʘʥʪʦʛʘʤ, ʥʦʦʬʝʥ ʠ ʜʨ.); 

ī ʚʘʟʦʘʢʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʥʠʮʝʨʛʦʣʠʥ, ʚʠʥʧʦʮʝʪʠʥ, ʠʥʩʪʝʥʦʥ ʠ ʜʨ.); 

ī ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ (ʬʝʟʘʤ ʠ ʜʨ.). 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ ʠ 

ʥʝʡʨʦʥʘʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʝʩʣʠ ʦʥʠ ʥʘʟʥʘʯʘʶʪʩʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʩʦʩʫʜʠʩʪʦʡ ʤʦʟʛʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʢʦʛʜʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʝʱʝ ʥʝ 

ʜʦʩʪʠʛʘʝʪ ʩʪʝʧʝʥʠ ʜʝʤʝʥʮʠʠ. 

ʆʪʜʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʫ ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʠ, 

ʪʨʝʚʦʞʥʦʩʪʠ, ʛʘʣʣʶʮʠʥʘʮʠʡ, ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʜʝʧʨʝʩʩʠʠ ʫ 

ʙʦʣʴʥʳʭ ʩ ʜʝʤʝʥʮʠʝʡ ʧʨʝʜʧʦʯʪʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʜʘʝʪʩʷ ʠʥʛʠʙʠʪʦʨʘʤ ʦʙʨʘʪʥʦʛʦ 

ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʠʮʠʢʣʠʯʝʩʢʠʭ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ ʦʥʠ ʦʙʣʘʜʘʶʪ 

ʤʝʥʴʰʠʤ ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʤ ʧʦʙʦʯʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʥʝ ʫʛʥʝʪʘʶʪ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. 

ɸʜʝʢʚʘʪʥʘʷ ʪʝʨʘʧʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʪ ʥʘ ʥʝʨʚʥʦïʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʳʭ, ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩ 

ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʙʦʣʴʥʦʛʦ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ. ʈʘʟʚʠʪʠʝ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʤʦʞʥʦ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʝʩʣʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʝʝ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʚʦʜʠʪʴ ʢʦʨʨʝʢʮʠʶ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʛʠʧʝʨʣʠʧʠʜʝʤʠʠ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

68 

 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ. ʕʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʚʨʘʯʘʤʠ 

ʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ [6, 8ï10]. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ʧʘʮʠʝʥʪ, ʃ., 70 ʣʝʪ. ɿʘʢʣʶʯʝʥʠʝ: ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʩ ʧʦʟʜʥʠʤ 

ʥʘʯʘʣʦʤ, ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩ ʚʳʨʘʞʝʥʥʳʤ ʘʤʥʝʩʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ, ʫʤʝʨʝʥʥʦʡ 

ʘʢʫʩʪʠʢʦïʤʥʝʩʪʠʯʝʩʢʦʡ ʘʬʘʟʠʝʡ ʠ ʥʘʨʫʰʝʥʠʝʤ ʟʨʠʪʝʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ. 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʠ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ (ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 140 ʠ 90 ʤʤ. ʨʪ. ʩʪ.), ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ð ʥʝʪ (ʩʘʭʘʨ 

ʢʨʦʚʠ ð 5,5 ʤʤʦʣʴ/ʣ).  

ʃʝʯʝʥʠʝ: 1) ʘʥʪʠʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ (NVDA): ʘʢʘʪʠʥʦʣ ʤʝʤʘʥʪʠʥ 20 

ʤʛ/ʩʫʪʢʠ, ʫʪʨʦʤ, ʧʦʩʪʦʷʥʥʦ; 2) ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ: ʜʫʟʦʬʘʨʤ ð 150 ʤʛ/ʩʫʪʢʠ, 

ʫʪʨʦʤ ð 50ʤʛ, ʚʝʯʝʨʦʤ ð 100 ʤʛ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ 3 ʤʝʩʷʮʘ; 3) ʧʘʥʪʦʛʘʤ ʘʢʪʠʚ ʧʦ ʩʭʝʤʝ. 

4) ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʧʦ ʩʭʝʤʝ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʜʝʩʷʪʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ 

ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ [13].  

ʇʦʞʠʟʥʝʥʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

[11, 13]. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʇ4-ʤʝʜʠʮʠʥʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ  ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʝʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, 

ʩʦʭʨʘʥʠʪʴ ʬʘʢʪʦʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ, ʘ ʛʣʘʚʥʦʝ 

ð ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ 

(ʈʠʩʫʥʦʢ 7) [11ï16]. 

 
 

ʈʠʩʫʥʦʢ 7. ʄʫʣʴʪʠʤʦʜʘʣʴʥʘʷ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ʘʥʪʠʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʠʤʠ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʠʩʪʝʤʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʫʭʦʜʘ 

(ʈʠʩʫʥʦʢ 8) [5, 7ï9, 12, 14ï16].  
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ʈʠʩʫʥʦʢ 8. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʝʨʠʘʪʨʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʩʦʮʠʘʣʴʥʳʤʠ 

ʩʣʫʞʙʘʤʠ (ʢʦʤʧʣʝʢʩʥʳʤʠ ʮʝʥʪʨʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʨʘʮʠʦʥʘʣʴʥʘʷ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ 

ʧʦʟʚʦʣʷʝʪ ʩʦʙʣʶʜʘʪʴ ʙʘʣʘʥʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ, 

ʢʦʪʦʨʳʡ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʫ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʥʠʭ ʪʷʞʝʣʳʭ ʬʦʨʤ ʩʦʩʫʜʠʩʪʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʡ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʘʢʪʠʚʥʦʛʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɼʝʤʝʥʮʠʷ ʧʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʷʚʣʷʝʪʩʷ ʩʤʝʰʘʥʥʦʡ ʠ ʢʨʘʡʥʝ ʩʣʦʞʥʦ ʚʳʯʣʝʥʠʪʴ 

ʝʝ ʧʝʨʚʠʯʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʡ ʠʣʠ ʩʦʩʫʜʠʩʪʳʡ ʢʦʤʧʦʥʝʥʪ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʱʠʤ ʜʣʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʨʘʞʝʥʠʷ ʤʦʟʛʦʚʳʭ ʩʦʩʫʜʦʚ ʩ ʨʘʟʚʠʪʠʝʤ ʩʠʤʧʪʦʤʦʚ ʧʦʨʘʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ. ʇʨʦʙʣʝʤʘ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʦʩʦʙʝʥʥʦ, ʫ ʣʠʮ 65 ʣʝʪ ʠ 

ʩʪʘʨʰʝ). ɻʝʥʝʟ ʤʥʝʩʪʠʢʦïʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʩʪʦʣʴʢʦ ʧʝʨʚʠʯʥʦ-

ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ, ʩʢʦʣʴʢʦ ʩʦʩʫʜʠʩʪʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʥʘ ʫʨʦʚʥʝ 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʠʤʝʝʪ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ, 

ʙʠʦʬʠʟʠʯʝʩʢʫʶ,  ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʫʶ, ʛʝʨʠʘʪʨʠʯʝʩʢʫʶ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʩʪʘʪʘʮʠʷ ʧʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʙʦʨ 

ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʇ4-ʤʝʜʠʮʠʥʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʝʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, 

ʩʦʭʨʘʥʠʪʴ ʬʘʢʪʦʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ, ʘ ʛʣʘʚʥʦʝ 

ð ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʚ ʨʘʟʣʠʯʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. 
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ʊʘʢ, ʚ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʦʪ 35 ʜʦ 59 ʣʝʪ, ʢ ʜʠʩʧʘʥʩʝʨʥʳʤ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʣʝʛʢʠʭ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʠʪʴ ʢʣʠʥʠʯʝʩʢʠʡ 

ʧʩʠʭʦʘʥʘʣʠʟ, ʧʩʠʭʦʪʝʨʘʧʠʶ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʪʨʝʥʠʥʛʠ. 

ɺ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʦʪ 60 ʜʦ 69 ʣʝʪ, ʥʘ ʙʘʟʝ ʜʠʩʧʘʥʩʝʨʥʳʭ ʣʝʯʝʙʥʦï

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʣʝʛʢʠʭ ʠ ʫʤʝʨʝʥʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʟʜʘʪʴ ʧʣʘʪʬʦʨʤʫ çʚʟʘʠʤʦʜʝʡʩʪʚʠʷè ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ 

ʠ ʤʝʞʚʫʟʦʚʩʢʦʡ ʪʝʨʘʧʠʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʦʪ 70 ʣʝʪ ʠ ʩʪʘʨʰʝ, ʢ ʜʠʩʧʘʥʩʝʨʥʳʤ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʫʤʝʨʝʥʥʳʭ ʠ ʪʷʞʝʣʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʨʘʩʩʪʨʦʡʩʪʚ), ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʦʟʜʘʪʴ çʪʝʨʨʠʪʦʨʠʶ ʟʘʙʦʪʳè ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ, ʤʝʞʚʫʟʦʚʩʢʦʡ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ 

ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ) ð ʩʠʩʪʝʤʳ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʫʭʦʜʘ, ʩ ʫʯʘʩʪʠʝʤ ʩʝʤʴʠ ʠ ʚʩʝʭ 

ʠʥʩʪʠʪʫʪʦʚ ʦʙʱʝʩʪʚʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʈʦʤʘʥʯʫʢ ʇ. ʀ. ɹʠʦʬʠʟʠʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʠ ʩʦʩʫʜʠʩʪʦʡ 

ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ4. ʉ. 76-102. 

DOI: 10.33619/2414-2948/41/08. 

2. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʈʦʤʘʥʯʫʢ ʇ. ʀ., ɹʫʣʛʘʢʦʚʘ ʉ. ɺ. ʅʝʡʨʦʩʝʪʴ çʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘè: 

ʨʝʛʫʣʷʮʠʷ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ ʠ ʥʘʢʦʧʣʝʥʠʝ ʢʦʛʥʠʪʠʚʥʦʡ ʧʘʤʷʪʠ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ2. ʉ. 33-52. DOI: 10.33619/2414-2948/39/05. 

3. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ɼʘʚʳʜʢʠʥ ʀ. ʃ., ʇʷʪʠʥ ɺ. ʌ., ʈʦʤʘʥʯʫʢ ʅ. ʇ. ʇʨʦʙʣʝʤʘ 

çʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʛʦʣʦʜʘè ʚ ʧʝʨʠʠ ʧʦʩʪʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ // ɺʈɸʏ. 2018. T. 29. ˉ8. ʉ. 

35-36. DOI: 10.29296/25877305-2018-08-08. 

4. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʇʷʪʠʥ ɺ. ʌ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ɹʫʣʛʘʢʦʚʘ ʉ. ɺ.. ɼʘʚʳʜʢʠʥ ʀ. ʃ. 

ʂʦʛʥʠʪʠʚʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʧʨʠ ʧʝʨʝʚʦʟʙʫʞʜʝʥʠʠ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ // ɺʈɸʏ. 2018. 

T. 29. ˉ9. ʉ. 17-20.  DOI: 10.29296/25877305-2018-09-04. 

5. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ɿʘʭʘʨʦʚʘ ʅ. ʆ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ʈʦʤʘʥʦʚ ɼ. ɺ., ʈʦʤʘʥʯʫʢ ʇ. ʀ., 

ɸʜʳʰʠʨʠʥ-ɿʘʜʝ ʂ. ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʛʝʨʠʘʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʤʝʜʠʮʠʥʝ // 

ʋʩʧʝʭʠ ʛʝʨʦʥʪʦʣʦʛʠʠ. 2016. ʊ. 29. ˉ3. ʉ. 461-470. 

6. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʇʝʪʨʦʚ ɽ. ʉ., ʂʦʥʜʫʨʮʝʚ ɺ. ɸ., ʈʦʤʘʥʯʫʢ ʇ. ʀ. ʅʝʢʦʪʦʨʳʝ ʧʨʠʥʮʠʧʳ 

ʧʦʜʙʦʨʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ ʧʝʨʚʠʯʥʦʡ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ // ɺʈɸʏ. 2013. ˉ3. ʉ. 49-51. 

7. ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ʇʷʪʠʥ ɺ. ʌ. ʎʠʨʢʘʜʠʘʥʥʘʷ ʙʠʦʬʠʟʠʢʘ ʠ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ // ɿʜʦʨʦʚʴʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʍʍI ʚʝʢʝ.  2016. ʊ. 18. ˉ8. ʉ. 79-83. 

8. ʊʢʘʯʝʚʘ ʆ. ʅ., ʌʨʦʣʦʚʘ ɽ. ɺ., ʗʭʥʦ ʅ. ʅ. ɻʝʨʠʘʪʨʠʷ: ʅʘʮʠʦʥʘʣʴʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ. ʄ.: 

ɻʕʆʊɸʈ-ʄʝʜʠʘ. 2018. 608 ʩ. 

9. ʂʫʟʥʝʮʦʚ ʉ. ʀ., ʈʦʤʘʥʯʫʢ ʇ. ʀ., ʐʠʰʠʥ ɻ. ɻ. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ ʠ 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʦʪʦʥʠʷ: ʠʥʥʦʚʘʮʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ. ʉʘʤʘʨʘ. 2011. 288 ʩ. 

10. ʇʷʪʠʥ ɺ. ʌ., ʈʦʤʘʥʯʫʢ ʅ. ʇ., ɺʦʣʦʙʫʝʚ ɸ. ʅ. ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ: ʠʥʥʦʚʘʮʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

2017. ˉ9 (22). ʉ. 51-61. 

11. ʈʦʤʘʥʦʚ ɼ. ɺ., ʈʦʤʘʥʯʫʢ ʅ. ʇ. ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. 2014. 

34 ʩ. 

12. ʈʦʤʘʥʯʫʢ ʅ. ʇ. ʉʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ. ʇʘʪʝʥʪ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ2423873. 

http://www.bulletennauki.com/
https://doi.org/10.33619/2414-2948/39/05
https://doi.org/10.29296/25877305-2018-08-08
https://doi.org/10.29296/25877305-2018-09-04
https://elibrary.ru/contents.asp?id=34334766&selid=27371777


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

71 

 

13. ʈʦʤʘʥʯʫʢ ʅ. ʇ., ʇʷʪʠʥ ɺ. ʌ., ɺʦʣʦʙʫʝʚ ɸ. ʅ. ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ: ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ // ɿʜʦʨʦʚʴʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʍʍI ʚʝʢʝ. 2016. ʊ. 18. ̄9. ʉ. 92-94. 

14. ʈʦʤʘʥʯʫʢ ʅ. ʇ., ʇʷʪʠʥ ɺ. ʌ., ɺʦʣʦʙʫʝʚ ɸ. ʅ. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ // ɿʜʦʨʦʚʴʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʍʍI ʚʝʢʝ. 2017. 

ʊ. 19. ̄2. ʉ. 97-101. 

15. ʈʦʤʘʥʯʫʢ ʇ. ʀ., ɺʦʣʦʙʫʝʚ ɸ. ʅ., ʉʠʨʦʪʢʦ ʀ. ʀ. ʠ ʜʨ. ɸʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ: 

ʙʠʦʬʠʟʠʢʘ ʛʝʥʦʤʘ, ʥʫʪʨʠʛʝʥʦʤʠʢʘ, ʥʫʪʨʠʛʝʥʝʪʠʢʘ, ʨʝʚʠʪʘʣʠʟʘʮʠʷ.2013. 416 ʩ. 

16. ʈʦʤʘʥʯʫʢ ʇ. ʀ., ʈʦʤʘʥʯʫʢ ʅ. ʇ. ʉʧʦʩʦʙ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʇʘʪʝʥʪ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ 2485886. 

17. ʌʨʦʣʴʢʠʩ ɺ. ɺ. ʉʪʘʨʝʥʠʝ ʤʦʟʛʘ. ʃ.: ʅʘʫʢʘ; 1991. 

18. Bªr C., Blasco M. A. Telomeres and telomerase as therapeutic targets to prevent and treat 

age-related diseases // F1000Research. 2016. V. 5. DOI: 10.12688/f1000research.7020.1. 

19. Mendiola-Precoma J., Berumen L. C., Padilla K., Garcia-Alcocer G. (2016). Therapies for 

Prevention and Treatment of Alzheimerôs Disease // BioMed Research International. V. 2016. P. 1-

17. DOI: 10.1155/2016/2589276. 

20. Watts M. E., Pocock R., Claudianos C. Brain energy and oxygen metabolism: emerging 

role in normal function and disease // Frontiers in molecular neuroscience. 2018. V. 11. DOI: 

10.3389/fnmol.2018.00216. 

21. Kamat P. K., Vacek J. C., Kalani A., Tyagi N. Homocysteine induced cerebrovascular 

dysfunction: a link to Alzheimerôs disease etiology // The open neurology journal. 2015. V. 9. P. 9-

14. DOI: 10.2174/1874205X01509010009. 

 

References: 

1. Volobuev, A., & Romanchuk, P. (2019). Biophysics of Blood Circulation in Vascular 

Dementia and Alzheimerôs Disease. Bulletin of Science and Practice, 5(4), 76-102. 

doi:10.33619/2414-2948/41/08. (in Russian). 

2. Volobuev, A. N., Romanchuk, P. I., & Bulgakova, S. (2019). Brain-microbiota neural 

network: regulation of the visceral brain and accumulation of cognitive memory. Bulletin of Science 

and Practice, 5(2), 33-52. doi:10.33619/2414-2948/39/05. (in Russian). 

3. Volobuev, A. N., Davydkin, I. L., Pyatin, V. F., & Romanchuk, N. P. (2018). The problem of 

data starvation in the peri- and postperinatal period. Vrach, 29(8), 35-36. doi:10.29296/25877305-

2018-08-08. (in Russian).  

4. Volobuev, A. N., Pyatin, V. F., Romanchuk, N. P., Bulgakova, S. V., & Davydkin, I. L. 

(2018). Cognitive dysfunction in the overexcitation of brain structures. Vrach, 29(9), 17-20. 

doi:10.29296/25877305-2018-09-04. (in Russian).  

5. Volobuev, A. N., Zakharova, N. O., Romanchuk, N. P., Romanov, D. V., Romanchuk, P. I., 

& Adyshirin-Zade, K. A. (2016). Modern principles in analysis of geriatric medicine. Advances in 

gerontology, 29(3), 461-470. (in Russian). 

6. Volobuev, A. N., Petrov, E. S., Kondurtsev, V. A., & Romanchuk, P. I. (2013). Some 

principles in the choice of medications for the combination drug therapy of primary arterial 

hypertension. Vrach, (3), 49-51. (in Russian). 

7. Volobuev, A. N., Romanchuk, N. P., & Pyatin, V. F. (2016). Circadian Biophysics and 

neuroplasticity. Health & education in the XXI century, 18(8), 79-83. (in Russian). 

8. Tkacheva, O. N., Frolova, E. V., & Yakhno, N. N. (2018). Geriatriya: Natsionalônoe 

rukovodstvo. Moscow, GEOTAR-Media, 608. (in Russian). 

9. Kuznetsov, S. I., Romanchuk, P. I., & Shishin, G. G. (2011). Hypertension and arterial 

hypotension: innovation combination therapy. Samara, 288. (in Russian). 

http://www.bulletennauki.com/
https://doi.org/10.12688/f1000research.7020.1
https://doi.org/10.29296/25877305-2018-08-08
https://doi.org/10.29296/25877305-2018-08-08
https://doi.org/10.29296/25877305-2018-09-04


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

72 

 

10. Pyatin, V., Romanchuk, N., & Volobuev, A. (2017). Neurovisualization and 

neuroplasticity: innovations in diagnosis and treatment. Bulletin of Science and Practice, (9), 51-61. 

(in Russian). 

11. Romanov, D. V., & Romanchuk, N. P. (2014). Early diagnosis of cognitive disorders. 34. 

(in Russian). 

12. Romanchuk, N. P. Sposob proizvodstva zernovogo komponenta dlya pishchevogo 

produkta bystrogo prigotovleniya i sposob proizvodstva funktsionalônogo pishchevogo produkta 

bystrogo prigotovleniya. Patent RF na izobretenie ˉ2423873. (in Russian). 

13. Romanchuk, N. P. Pyatin, V. F., & Volobuev, A. N. (2016). Neuroplasticity: modern 

methods of management. Health & education in the XXI century, 18(9). 92-94. (in Russian). 

14. Romanchuk, N. P. Pyatin, V. F., Volobuev, A. N. (2017). Neurophysiological and 

biophysical principles of neuroplasticity. Health & education in the XXI century, 19(2), 97-101. (in 

Russian). 

15. Romanchuk, P. I., Volobuev, A. N., & Sirotko, I. I., et al.  (2013). Active longevity:  

biophysics of the genome, nutrigenomics, nutrigenetics, revitalization. 416. (in Russian). 

16. Romanchuk, P. I., & Romanchuk, N. P. Method of assessment of age-related changes in 

cardiovascular system. Patent 2485886. (in Russian). 

17. Frolkis, V. V. (1991). Aging of the brain. Leningrad, Nauka. (in Russian). 

18. Bªr, C., & Blasco, M. A. (2016). Telomeres and telomerase as therapeutic targets to 

prevent and treat age-related diseases. F1000Research, 5, 89. doi:10.12688/f1000research.7020.1. 

19. Mendiola-Precoma, J., Berumen, L. C., Padilla, K., & Garcia-Alcocer, G. (2016). 

Therapies for Prevention and Treatment of Alzheimerôs Disease. BioMed Research International, 

2016, 1-17. doi:10.1155/2016/2589276. 

20. Watts, M. E., Pocock, R., & Claudianos, C. (2018). Brain energy and oxygen metabolism: 

emerging role in normal function and disease. Frontiers in molecular neuroscience, 11. doi: 

10.3389/fnmol.2018.00216. 

21. Kamat, P. K., Vacek, J. C., Kalani, A., & Tyagi, N. (2015). Homocysteine induced 

cerebrovascular dysfunction: a link to Alzheimerôs disease etiology. The open neurology journal, 9, 

9. doi:10.2174/1874205X01509010009. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 10.04.2019 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

15.04.2019 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɹʫʣʛʘʢʦʚʘ ʉ. ɺ., ʈʦʤʘʥʯʫʢ ʇ. ʀ., ɺʦʣʦʙʫʝʚ ɸ. ʅ. ʂʣʠʥʠʢʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ 

ʣʝʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. 

ʊ. 5. ˉ5. ʉ. 57-72. https://doi.org/10.33619/2414-2948/42/08. 

 

Cite as (APA): 

Bulgakova, S., Romanchuk, P., & Volobuev, A. (2019). Clinical and Biophysical Principles of 

Vascular Dementia and Alzheimerôs Disease Treatment. Bulletin of Science and Practice, 5(5), 57-

72. https://doi.org/10.33619/2414-2948/42/08. (in Russian). 

  

http://www.bulletennauki.com/
https://doi.org/10.12688/f1000research.7020.1


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

73 

 

UDC 618.14-002:616-08  https://doi.org/10.33619/2414-2948/42/09 

 

DIAGNOSTICS AND TREATMENT OF HYPERPLASTIC ENDOMETRIAL PROCESSES 

IN WOMEN IN THE MENOPAUSAL TRANSITION 

 

ÉAbramova S., M.D., Ogarev Mordovia State University, Saransk, Russia, elasv@yandex.ru 

ÉGladkova O., Ogarev Mordovia State University, Saransk, Russia, helga.glad715@yandex.ru 

ÉZaidulina L., Ogarev Mordovia State University, Saransk, Russia, Zajdulka@mail.ru 

ÉSyatkina I., Ogarev Mordovia State University, Saransk, Russia, syatkinaira@mail.ru 

ÉSurgaeva E., Ogarev Mordovia State University, Saransk, Russia, elenka-1995@mail.ru 

 

ɼʀɸɻʅʆʉʊʀʂɸ ʀ ʃɽʏɽʅʀɽ ɻʀʇɽʈʇʃɸʉʊʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ 

ʕʅɼʆʄɽʊʈʀʗ ʋ ɾɽʅʑʀʅ ɺ ʄɽʅʆʇɸʋɿɸʃʔʅʓʁ ʇɽʈɽʍʆɼ 

 

Éɸʙʨʘʤʦʚʘ ʉ. ɺ., ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ, elasv@yandex.ru 

Éɻʣʘʜʢʦʚʘ ʆ. ʅ., ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ, helga.glad715@yandex.ru 

Éɿʘʡʜʫʣʠʥʘ ʃ. ʀ., ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ, Zajdulka@mail.ru 

Éʉʷʪʢʠʥʘ ʀ. ʉ., ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ, syatkinaira@mail.ru 

Éʉʫʨʛʘʝʚʘ ɽ. ʀ., ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ, elenka-1995@mail.ru 

 

Abstract. His article discusses the problems of diagnosis of diffuse hyperplastic processes of 

the endometrium in women in the menopausal transition. Endometrial hyperplasia is 

a heterogeneous set of pathological processes, ranging from benign proliferation to monoclonal 

tissue proliferation. During the study, the most optimal criteria for the diagnosis of endometrial 

hyperplasia in women during the transition to menopause based on the use of a modern diagnostic 

complex (immunohistochemical and endoscopic technologies) were selected and formed. 

Endometrium is a hormoneïsensitive, cyclically renewed tissue that reacts to the slightest changes 

in the hormonal status. In this connection, an attempt was made to analyze the prospects and 

feasibility of using immunohistochemical technologies in gynecological practice. The authors found 

that the study and analysis of the hormone ð receptor status in individuals with endometrial 

hyperplasia in gynecological practice, consists of two points, first, the hormone-receptor status in 

endometrial hyperplasia is individual, and the degree of expression of highly productive or low-

productive receptor complexes speaks the mechanism of development of receptor desynchronosis, 

and secondly, the hormone-receptor status determines the sensitivity of endometrial hyperplasia to 

hormonal therapy. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʜʠʬʬʫʟʥʳʭ ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʵʥʜʦʤʝʪʨʠʷ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʘʣʴʥʳʡ ʧʝʨʝʭʦʜ. ʕʥʜʦʤʝʪʨʠʘʣʴʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ 

ð ʛʝʪʝʨʦʛʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʘʨʴʠʨʫʶʱʠʭ, ʢʘʢ ʦʪ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʣʠʬʝʨʘʮʠʷ, ʪʘʢ ʠ ʜʦ ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʨʘʩʪʘʥʠʷ ʪʢʘʥʝʡ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʵʥʜʦʤʝʪʨʠʘʣʴʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʧʝʨʝʭʦʜʘ ʢ ʤʝʥʦʧʘʫʟʝ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ). ʕʥʜʦʤʝʪʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʤʦʥʦʯʫʚʩʪʚʠʪʝʣʴʥʫʶ, 
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ʮʠʢʣʠʯʝʩʢʠ ʦʙʥʦʚʣʷʶʱʫʶʩʷ ʪʢʘʥʴ, ʨʝʘʛʠʨʫʶʱʫʶ ʥʘ ʤʘʣʝʡʰʠʝ ʠʟʤʝʥʝʥʠʷ ʛʦʨʤʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʘʥʘʣʠʟʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɸʚʪʦʨʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʛʦʨʤʦʥ ð ʨʝʮʝʧʪʦʨʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʣʠʮ ʩ 

ʵʥʜʦʤʝʪʨʠʘʣʴʥʦʡ ʛʠʧʝʨʧʣʘʟʠʝʡ ʚ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʚʫʭ ʤʦʤʝʥʪʘʭ, 

ʚʦ-ʧʝʨʚʳʭ, ʛʦʨʤʦʥïʨʝʮʝʧʪʦʨʥʳʡ ʩʪʘʪʫʩ ʧʨʠ ʵʥʜʦʤʝʪʨʠʘʣʴʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ ʥʦʩʠʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʩʪʝʧʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠʣʠ 

ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʨʝʮʝʧʪʦʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʛʦʚʦʨʠʪ ʦ ʤʝʭʘʥʠʟʤʝ ʨʘʟʚʠʪʠʷ ʨʝʮʝʧʪʦʨʥʦʛʦ 

ʜʝʩʠʥʭʨʦʥʦʟʘ, ʚʦ-ʚʪʦʨʳʭ, ʛʦʨʤʦʥïʨʝʮʝʧʪʦʨʥʳʡ ʩʪʘʪʫʩ ʦʧʨʝʜʝʣʷʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʵʥʜʦʤʝʪʨʠʘʣʴʥʦʡ ʛʠʧʝʨʧʣʘʟʠʠ ʢ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ. 

 

Keywords: endometrial hyperplastic processes, diagnostics and optimization of treatment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʵʥʜʦʤʝʪʨʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ. 

 

The urgency of the problem of endoscopic diagnosis of endometrial hyperplastic processes 

(ɽʅʈ) in women in the premenopausal period [1, p. 160; 2, p. 40] is due to the fact that there is a 

steady tendency towards an increase in the incidence of this pathology, but there are no universal 

diagnostic verification methods known to date that would allow distinctive diagnosis of various 

forms endometrial hyperplastic process in the early stages, therefore, optimal pharmacotherapy and 

surgical treatment is carried out more In this pathology, it is possible to optimize the timely 

diagnosis and differential treatment of EHP [4, p. 687]. From the clinical point of view, there are 

practically no specific and pathognomonic symptoms for EHP, which determines the complexity of 

the differential diagnosis [4, p. 686]. 

Currently, hysteroscopy [5, p.125] is a well-known method for selecting the diagnosis of EHP, 

but still the criteria for judging the choice of endoscopic treatment of EHP are very imperfect, since 

they do not take into account a number of morphofunctional features, therefore the modernization 

of medical diagnostic measures patients with EHP is relevant [6, p. 138; 7, p. 16]. 

 

Purpose 

Optimization of the diagnosis of endometrial hyperplastic processes in perimenopausal 

women based on the use of modern endoscopic, immunohistochemical technologies, as the creation 

of a promising and innovative method for improving immediate and long-term results. 

 

Materials and methods 

A comprehensive clinical, laboratory and instrumental examination of 82 women with 

verified diagnosis of HPE was performed in the gynecological department of the state health 

institution of the Republican Clinical Hospital ˉ4, Saransk. Depending on the nature of the 

diagnostic measures, the patient was divided into 2 groups: the 1st group included 42 women, in 

whom the process of diagnosing EHP was performed using hysteroscopy; out of 42 women in 22 

patients, the process of diagnosing EHP was performed using an immunohistochemically study of 

biopsy specimens; The 2nd (control) group consisted of 40 women, the survey of which was carried 

out according to standard methods. Patients of the main and control groups were identical, both 

according to the nature of the disease, anamnestic data and clinical and laboratory parameters. The 

research methodology included a thorough examination of the history, the main clinical research 

methods, gynecological examination, pelvic ultrasound, a colposcopy with a smear on cytology, 
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microbiological, histological and immunohistochemically studies. Statistical data processing was 

carried out using the program Statistica 6.0. 

 

Results and discussion 

In the main group of 42 women, a comprehensive comprehensive clinicalïanamnestic, 

laboratory and instrumental examination were performed in 38 patients with EHP. The following 

clinical diagnoses of uterine fibroids were made in patients in the main group at admission to 

hospital in 16 (42.1%) women, endometrial hyperplasia ð in 7 (18.4%), ovarian tumor ð in 2 

(5.2%), adenomyosis ð in 6 (15.7%), menstrual DMK ð in 3 (7.8%), cervical ectopia ð detected 

in 2 patients (5.4%), cervical polyposis ð in 1 (2.7%), contact bleeding was detected in 1 patient 

(2.7%). 

According to the results of a hysteroscopic study, the state of the endometrium, the uterine 

cavity was completely different from the data obtained during the initial examination of patients 

with metrorrhagia. Endometrial hyperplasia was found in 8 (21%) women, endometrial polyps ð in 

6 (15.7%), atrophy endometrium ð in 6 (15.7%), submucous node ð in 6 (15.7%), intrauterine 

synechia ð in 5 (13.5%), adenomatosis ð in 4 (10.5%), polyposis of the cervical canal ð in 2 

patients (5.26%) and a foreign body in the uterus ð in 1 (2.64%) patient. Based on the obtained 

results, a fundamental role in the development of metrorrhagia in women belongs to the GGE and 

polyps in 24 (57.1%) women. The results of hysteroscopy were compared and analyzed together 

with the results of the histological examination. Thus, it was found that endometrial glandular 

hyperplasia was diagnosed in 45,4%, atypical hyperplasia in 18,7%, and endometrial polyposis in 

14.8% of patients. Based on the results of hysteroscopy, there is a clear tendency that the most 

frequent localization of benign endometrial tumors is the posterior wall of the uterus and the mouth 

of the fallopian tubes (29.1% and 26.4%). During the processing of the research results, it was 

found that endometrial glandular and adenomatous neoplasms more often had a size of 0.4-1.8 cm, 

the size of glandularïfibrous polyps varied from 0.5 to 4.5 cm. The removal of small polyps was 

done by forceps through the surgical channel hysteroscope. With the final hysteroscopy against the 

background of hypomenstrual syndrome or pathological uterine bleeding in the uterus, a rough 

adhesive process was determined. 

Histological endometrium is characterized as incomplete and not functioning with 

pronounced stromal fibrosis or areas of proliferation have been identified. 

The expression of receptors for estrogen (ER) and progesterone (RP) was assessed using 

criteria W and IHH in 38 patients with the above forms of HPE ð typical endometrial glandular 

hyperplasia (TGʅE), atypical endometrial glandular hyperplasia (ɸEGH) and endometrial 

hyperplasia (ɽʅ). 

During the processing of the correlation matrix, between the degree of receptor expression 

and age, in patients with EHP, there is no reliable and statistically important relationship. We found 

that a statistically significant change in the expression of receptors occurs in PE (tïcriterion 0.618, 

with p = 0.512), and the expression level of progesterone receptors decreases by 2 times compared 

with AHGE and TGʅE, coinciding with a low level of RE expression. When TGʅE level of 

receptor severity is much higher. Thus, the expression of RP is on average 1.9 times higher than the 

expression of RE, both in typical and atypical glandular hyperplasia. Interpreting these features in 

some, it can be noted that, for example, in glandularïcystic hyperplasia, RP expression is often 

moderately pronounced. In AHGE, it is quite often manifested at the same time by hypoexpression 

or overexpression of the receptors. 

The severity of active ER causes triggering of trigger mechanisms that indirectly affect RP 

synthesis processes, while the regulatory system for the formation of steroid receptors is directly 
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related to the initial levels of estrogen and progesterone in the blood. An increase in the expression 

of steroidal ER and RP in the endometrium reaches its peak in the proliferation phase, but already in 

the luteal phase of the cycle, the persistence of progesterone causes low-producing ensembles of ER 

and RP in the glands and the endometrial secretory transformation is also noted. Thus, the study and 

analysis of the hormone - receptor status in individuals with EHP before treatment in gynecological 

practice, consists of two points: first, the hormone-receptor status in EHP is strictly individual, and 

the expression level of highly productive or low-producing receptor ensembles tells about The 

mechanism for the development of disorders, and secondly, the hormone-receptor status determines 

the sensitivity of GGE to hormonal therapy. 

 

Findings 

1. Considering the results of the performed hysteroscopy, it was established that the most 

common cause of metrorrhagia in patients in the premenopausal period is GGE (52.6%) 

2. The study of the histological and immunohistochemical profile of biopsy specimens makes 

it possible to clearly interpret the type of HPE in women in the premenopausal period, with 

glandular endometrial hyperplasia detected in 45.4% of patients, atypical hyperplasia in 18.7% and 

endometrial polyps in 14.8%. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʟʤʝʥʥʦʛʦ ʛʝʤʦʩʪʘʟʘ ʫ 49 

ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʪʫʙʝʨʢʫʣʝʟʦʤ ʢʦʩʪʝʡ ʠ ʩʫʩʪʘʚʦʚ ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʭʠʤʠʦʪʝʨʘʧʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩʪʘʨʰʝ 50 ʣʝʪ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʭʠʤʠʦʧʨʝʧʘʨʘʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʨʝʥʥʳʡ ʛʠʧʦʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʩʜʚʠʛ ʚ ʩʠʩʪʝʤʝ ʛʝʤʦʩʪʘʟʘ, 

ʚʳʨʘʞʝʥʥʳʡ ʚ ʫʤʝʥʴʰʝʥʠʠ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʠʥʜʝʢʩʘ, ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʬʠʙʨʠʥʦʛʝʥʘ, 

ʫʜʣʠʥʝʥʠʠ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ ʫ ʧʘʮʠʝʥʪʦʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩ ʪʫʙʝʨʢʫʣʝʟʥʳʤ ʧʦʨʘʞʝʥʠʝʤ 

ʢʦʩʪʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ.  

 

Abstract. A study of plasma hemostasis in 49 patients suffering from bone tuberculosis before 

and after chemotherapy has been conducted. It was established that in the group of patients older 

than 50 years after treatment with chemotherapy drugs, there is a moderate hypocoagulation shift in 

the hemostasis system, expressed in a decrease in the prothrombin index, a decrease in the level of 

fibrinogen, an increase in the prothrombin time. The aim of the study was to study the indicators of 

the hemostatic system in patients of different age groups with tuberculous infection of the bone 

apparatus before and after chemotherapy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʟʤʝʥʥʳʡ ʛʝʤʦʩʪʘʟ, ʬʠʙʨʠʥʦʛʝʥ, ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ, 

ʪʫʙʝʨʢʫʣʝʟʥʘʷ ʠʥʬʝʢʮʠʷ, ʢʦʩʪʥʳʡ ʘʧʧʘʨʘʪ.  

 

Keywords: plasma hemostasis, fibrinogen, prothrombin time, tuberculosis infection, bone 

apparatus. 

 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤ ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʟʘʱʠʱʘʪʴʩʷ ʢʘʢ 

ʦʪ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʭ ʪʦʢʩʠʥʦʚ, ʪʘʢ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʠʟʚʥʝ ʠʣʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʥʝʤ ʩʘʤʦʤ. ɹʦʣʝʝ 50% ʣʶʜʝʡ ʫʤʠʨʘʶʪ ʦʪ ʙʦʣʝʟʥʝʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʛʝʤʦʩʪʘʟʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʫ ʛʝʤʦʩʪʘʟʘ ʚʭʦʜʠʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʤʥʦʛʠʝ ʦʨʛʘʥʳ ʠ 

ʪʢʘʥʠ, ʥʘʨʫʰʝʥʠʷ ʝʝ ʚʩʪʨʝʯʘʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʯʘʩʪʦ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʨʠ ʤʥʦʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ [1ï2].  
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ʊʫʙʝʨʢʫʣʝʟʥʘʷ ʠʥʬʝʢʮʠʷ ʢʦʩʪʝʡ ʠ ʩʫʩʪʘʚʦʚ ʩʪʦʠʪ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦ ʯʘʩʪʦʪʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʚʥʝʣʝʛʦʯʥʳʭ ʬʦʨʤ ʪʫʙʝʨʢʫʣʝʟʘ. ʉʦʩʪʦʷʥʠʝ ʛʝʤʦʩʪʘʟʘ ʠ ʠʟʤʝʥʝʥʠʝ 

ʝʛʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʢʨʦʚʦʧʦʪʝʨʝʡ ʫ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ [3]. 

ʆʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ ʫ ʙʦʣʴʥʳʭ ʬʪʠʟʠʘʪʨʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴʶ ʜʘʥʥʳʭ [4ï5].  

ʅʝʪ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʠ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ 

ʛʝʤʦʩʪʘʟʘ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʦʪʝʨʘʧʠʠ [6]. 

ʋ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʩʪʦʷʥʠ ̫ʬʦʣʘʪʘ ʚ ʢʨʦʚʠ ʠ 

ʵʢʩʧʨʝʩʩʠʷ ʙʝʣʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ, ʚʦʩʧʘʣʝʥʠʠ ʠ ʢʦʘʛʫʣʷʮʠʠ: 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʧʨʦʪʝʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʟʤʝ ʯʝʣʦʚʝʢʘ ʚ ʦʪʚʝʪ ʥʘ ʜʣʠʪʝʣʴʥʦʝ 

ʜʦʙʘʚʣʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ [11]; ʚʳʩ̫ʥʝʥʠʝ ʤʝʪʘʙʦʣʠʪʘ ʤʦʯʠ ʯʝʣʦʚʝʢʘ ʢʘʢ 

ʩʝʨʠʣïʣʝʡʮʠʥʦʚʦʛʦ ʛʣʠʢʦʧʝʧʪʠʜʘ ʠ ʢʘʢ ʙʠʦʤʘʨʢʝʨʘ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʡ 

ʪʝʨʘʧʠʠ [12], ʦʙʱʠʝ ʧʨʠʟʥʘʢʠ ʵʥʜʦʢʨʠʥʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [13, 14]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʨʫʧʧʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʦʩʪʘʚʠʣʠ 49 ʧʘʮʠʝʥʪʘ ʢʦʩʪʥʦ-ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʬʪʠʟʠʘʪʨʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 

ʥʘ 4 ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʧʦ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ: ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʦʪʝʨʘʧʠʠ.  ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʣʘʟʤʘ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ.  

ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʘʟʤʳ ʢʨʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʩʪʦʚ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ: ʘʢʪʠʚʠʨʦʚʘʥʥʦʝ ʯʘʩʪʠʯʥʦ 

ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦʝ ʚʨʝʤʷ (ɸʏʊɺ), ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ (ʇɺ), ʧʨʦʪʨʦʤʙʠʥʦʚʳʡ ʠʥʜʝʢʩ 

(ʇʀ), ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʠʙʨʠʥʦʛʝʥʘ, ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ (ʄʅʆ) [7].  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ 

STATISTICA v.6.0 ʠ MS Excel 2010. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ t -ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ.  ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʨ <0,05.   

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʘʥʘʣʠʟʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ   ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 50- 

65 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʇɺ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʠʤʠ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘʤʠ (ʨ <0,05). ʄʝʞʜʫ ʪʝʤ ʚ ʵʪʦʡ ʞʝ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʇʀ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʠʙʨʠʥʦʛʝʥʘ (ʊʘʙʣʠʮʘ).  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʭʠʤʠʦʪʝʨʘʧʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʳʡ ʛʠʧʦʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʩʜʚʠʛ ʚ ʩʠʩʪʝʤʝ 

ʛʝʤʦʩʪʘʟʘ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ [3]. 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ɸʏʊɺ ʧʦʩʣʝ ʭʠʤʠʦʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 16ï25 ʣʝʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʦʡ ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ. ʋʜʣʠʥʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ɸʏʊɺ ʦʪʨʘʞʘʝʪ ʜʝʬʠʮʠʪ ʦʪʜʝʣʴʥʳʭ ʧʣʘʟʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʘ ʛʠʧʦʢʦʘʛʫʣʷʮʠʠ [8]. 

ʆʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʇʀ (85,33Ñ5,63*), ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʠʙʨʠʥʦʛʝʥʘ (3,32Ñ0,18*) ʚ ʵʪʦʡ ʞʝ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʛʠʧʦʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ ʩʜʚʠʛʘ ʚ ʩʠʩʪʝʤʝ ʛʝʤʦʩʪʘʟʘ. ɺ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ 7ï15, 

26ï45 ʣʝʪ ʥʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʝʤʦʩʪʘʟʘ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʛʦʨʤʦʥʘʣʴʥʳʤʠ 
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ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʦʨʛʘʥʠʟʤʘ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʦʪ 7ï15 ʣʝʪ [9] ʠ ʫʤʝʨʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ 

ʦʨʛʘʥʠʟʤʘ ʚ ʚʦʟʨʘʩʪʝ 25ï45 ʣʝʪ ʢ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ [10]. 
 

ʊʘʙʣʠʮʘ. 

ʇʆʂɸɿɸʊɽʃʀ ʉʀʉʊɽʄʓ ɻɽʄʆʉʊɸɿɸ ʋ ʇɸʎʀɽʅʊʆɺ ʉ ʊʋɹɽʂʋʃɽɿʅʆʁ ʀʅʌɽʂʎʀɽʁ 

ʂʆʉʊʅʆɻʆ ɸʇʇɸʈɸʊɸ ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ ʍʀʄʀʆʇʈɽʇɸʈɸʊʆɺ 
 

ʇʦʢʘʟʘʪʝʣʠ  ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʜʦ ʭʠʤʠʦʪʝʨʘʧʠʠ 

7ï15 ʣʝʪ 

ʧ=6 

16ï25 ʣʝʪ 

ʧ=8 

26ï45 ʣʝʪ 

ʧ=28 

50ï65 ʣʝʪ 

ʧ=7 

ʇɺ, ʩ 13,95Ñ0,47 12,43Ñ0,39 13,09Ñ0,27 13,86Ñ0,27 

ʇʀ, % 92,50Ñ2,85 102,0Ñ3,27 96,61Ñ2,50 93,0Ñ1,62 

ɸʏʊɺ, ʩ 30,45Ñ1,67 21,20Ñ1,20 30, 22Ñ0,82 31,60Ñ1,50 

ʌʠʙʨʠʥʦʛʝʥ, ʛ/ʣ 3,43Ñ0,40 4,07Ñ0,23 3,75Ñ0,09 3,49Ñ0,10 

ʄʅʆ 1,08Ñ0,07 1,0Ñ0,08 1,19Ñ0,22 1,11Ñ0,04 

 ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʭʠʤʠʦʪʝʨʘʧʠʠ 

7ï15 ʣʝʪ 

ʧ=6 

16ï25 ʣʝʪ 

ʧ=8 

26ï45 ʣʝʪ 

ʧ=28 

50ï65 ʣʝʪ 

ʧ=7 

ʇɺ, ʩ 14,68Ñ0,33 15,77Ñ1,48 16,19Ñ0,89* 17,17Ñ0,24* 

ʇʀ, % 87,0Ñ2,02 85,33Ñ5,63* 88,30Ñ6,90 74,29Ñ1,07* 

ɸʏʊɺ, ʩ 34,28Ñ0,99 32,35Ñ1,53* 30,75Ñ2,19 31,99Ñ1,63 

ʌʠʙʨʠʥʦʛʝʥ, ʛ/ʣ 3,47Ñ0,16 3,32Ñ0,18* 3,36Ñ0,55 3,13Ñ0,25 

ʄʅʆ 1,07Ñ0,05 1,30Ñ0,11 1,33Ñ0,13 1,19Ñ0,07 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʨ <0,05, ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ  

ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʡ ʥʘʤʠ ʛʠʧʦʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʩʜʚʠʛ ʚ ʩʠʩʪʝʤʝ ʧʣʘʟʤʝʥʥʦʛʦ 

ʛʝʤʦʩʪʘʟʘ ʫ ʧʘʮʠʝʥʪʦʚ  ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʝʡ ʢʦʩʪʝʡ ʠ 

ʩʫʩʪʘʚʦʚ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ  ʧʦʟʚʦʣʷʝʪ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʦʩʤʦʪʨʝʪʴ ʥʘ 

ʧʨʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʩʚʝʨʪʳʚʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʠ,  ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ,  ʧʦʚʳʰʝʥʥʦʡ 

ʢʨʦʚʦʧʦʪʝʨʠ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʡ.  
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ANALYSIS OF THE PREVALENCE OF DIGESTIVE SYSTEM DISEASES  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʫʨʦʚʥ ̫ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʚ 

ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʟʘ ʧʝʨʠʦʜ 2016ï

2017 ʛʛ. ʆʙʩʣʝʜʦʚʘʥʳ ʙʦʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʣʝʯʝʥʠʝ ʚ ʦʪʜʝʣʝʥʠʠ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ ʠʤ. ʋ. ʍʘʣʤʫʨʘʪʦʚʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ: 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʷʟʚʝʥʥʳʡ ʢʦʣʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʭʦʣʝʮʠʩʪʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪ, 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ, ʮʠʨʨʦʟ ʧʝʯʝʥʠ. ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦï

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʥʥʝʤʫ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʣʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʩʪʘʜʠʠ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

 

Abstract. The analysis of the incidence rate associated with disorders in the gastrointestinal 

tract among the population of the Republic of Karakalpakstan for the period 2016ï2017 is 

presented. Patients who received treatment in the Department of Gastroenterology of the 

Khalmuratov Republican Multidisciplinary Medical Center. Studies have shown an increase in the 

number of patients with a diagnosis of ulcerative colitis, chronic cholecystitis, chronic pancreatitis, 

chronic hepatitis, cirrhosis of the liver. In order to prevent diseases of the gastrointestinal tract, it is 

necessary to carry out measures for early diagnosis using the latest technologies and treatment of 

diseases at the initial development stage. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʛʘʩʪʨʠʪ, ʭʦʣʝʮʠʩʪʠʪ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʷʟʚʝʥʥʳʡ ʢʦʣʠʪ, ʧʘʥʢʨʝʘʪʠʪ, ʛʝʧʘʪʠʪ, ʮʠʨʨʦʟ ʧʝʯʝʥʠ. 

 

Keywords: gastrointestinal tract, gastritis, cholecystitis, ulcerative colitis, pancreatitis, 

hepatitis, liver cirrhosis. 

 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ  ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ 

,ʧʨʠʚʣʝʢʘʶʪ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʢʘʢ ʧʨʘʢʪʠʢʫʶʱʠʭ ʚʨʘʯʝʡ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʩʪʨʘʜʘʶʱʠʭ  

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ [3].  
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 50-80% ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʤʠʨʝ ʦʢʦʣʦ 60% ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʜʘʝʪ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ɾʂʊ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʛʘʩʪʨʠʪʦʤ [10].  

ʇʨʝʦʙʣʘʜʘʝʪ ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ, ʘʩʩʦʮʠʨʦʚʘʥʥʳʡ ʩ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ ʩ Helicobacter 

pilori (ʜʦ 85ï90%). ʆʢʦʣʦ 5% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʦʣʴʥʳʭ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤ ʛʘʩʪʨʠʪʦʤ, ʩʪʦʣʴʢʦ ʞʝ 

ʩʦʩʪʘʚʣʷʶʪ ʦʩʦʙʳʝ ʬʦʨʤʳ ʛʘʩʪʨʠʪʘ. ɸʫʪʦʠʤʤʫʥʥʳʡ ʛʘʩʪʨʠʪ ʚ 3 ʨʘʟʘ ʯʘʱʝ ʧʦʨʘʞʘʝʪ ʞʝʥʱʠʥ 

ʩʨʝʜʥʝʛʦ ʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ [1].  

ʗʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ ʦʪʥʦʩʠʪʩʷ ʢ ʯʘʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ (ʦʢʦʣʦ 5-10% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ) 

ʠ ʟʘʥʠʤʘʝʪ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ. ʏʘʱʝ 

ʙʦʣʝʶʪ ʤʫʞʯʠʥʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ [7]. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ , ʥʦ ʠ ʦʪʤʝʯʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʧʘʪʦʤʦʨʬʦʟʘ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ [7]. ʩʪʘʣʘ 

ʧʨʝʚʘʣʠʨʦʚʘʪʴ ʧʘʪʦʣʦʛʠʷ ʚʝʨʭʥʠʭ ʦʪʜʝʣʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ, 

ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ; ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʘʥʠʮ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʞʝʣʫʜʢʘ ʠ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪʯʝʪʣʠʚʳʡ ʪʨʝʥʜ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʘʪʦʣʦʛʠʝʡ ʚʝʨʭʥʠʭ ʦʪʜʝʣʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʠʤʝʥʥʦ ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ 

ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ, ʛʘʩʪʨʠʪʘʤʠ ʠ ʜʫʦʜʝʥʠʪʘʤʠ [11].  

ɹʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʩʪʨʘʜʘʶʪ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ-ʣʠʮʘ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʞʠʣʳʝ ʠ ʩʪʘʨʠʢʠ, ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ [4]. 

ʉʦʯʝʪʘʥʠʝ ʧʦʨʘʞʝʥʠʷ, ʨʝʮʠʜʠʚʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʙʦʣʝʟʥʷʤʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, 

ʷʪʨʦʛʝʥʥʳʡ ʬʘʢʪʦʨ (ʧʦʣʠʧʨʦʛʤʘʟʠʷ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ, ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʩʪʝʨʦʠʜʥʳʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʠ ʜʨʫʛʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʨʘʞʝʥʠʶ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ) ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ 

ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʫʚʝʣʠʯʠʚʘʶʪ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ [6].  

ʅʘ ʜʦʣʶ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʚ ʜʠʩʧʘʥʩʝʨʥʦʡ ʛʨʫʧʧʝ 

ʪʝʨʘʧʝʚʪʘ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ 32%.ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʜʣʠʪʝʣʴʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʥʝʩʫʪ ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ [8]. ʇʦʵʪʦʤʫ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʧʨʦʪʠʚʦʨʝʮʠʜʠʚʥʦʝ ʣʝʯʝʥʠʝ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʤʝʜʠʮʠʥʩʢʦʡ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ [9]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʴʥʳʭ ʚ ʦʪʜʝʣʝʥʠʠ 

ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ ʈʄʇʄʎ ʠʤ. ʋ. ʍʘʣʤʫʨʘʪʦʚʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʟʘ 2016ï2017 ʛʛ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʦʩʪʘʚʠʣʦ 2280.  

ʈʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʧʦ 2016 ʠ 2017 ʛʛ. 
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ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʦʪʜʝʣʝʥʠʠ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ ʈʄʇʄʎ ʠʤ. ʋ. ʍʘʣʤʫʨʘʪʦʚʘ ʚ 2016 ʛ. ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣʦ 1196, ʚ 2017 ʛ. ð 1084.  

ɺ 2016 ʛ. ʠʟ ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ ʛʦʨʦʜʩʢʠʝ ʞʠʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 542 ʯʝʣ. (45,3%), 

ʩʝʣʴʩʢʠʝ ʞʠʪʝʣʠ ð 651 (54,4%).  

ɺ 2017 ʛ. ʠʟ ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ ʛʦʨʦʜʩʢʠʝ ʞʠʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 499 (46%), ʩʝʣʴʩʢʠʝ 

ʞʠʪʝʣʠ ð 585(53,9%).  

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ ʤʝʩʪʫ ʧʨʦʞʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʊʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ɻɽʆɻʈɸʌʀʗ ʇɸʎʀɽʅʊʆɺ  

ʆʊɼɽʃɽʅʀʗ ɻɸʉʊʈʆʕʅʊɽʈʆʃʆɻʀʀ ʈʄʇʄʎ ʀʄ. ʋ. ʍɸʃʄʋʈɸʊʆɺɸ ɺ 2016 ɻ 
 

ʅʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ɸʙʩ. ʯʠʩʣʦ % 

ʛ. ʅʫʢʫʩ 595 52 

ʅʫʢʫʩʩʢʠʡ ʨïʥ  52 4,53 

ʂʝʛʝʡʣʠʥʩʢʠʡ ʨïʥ  68 5,92 

ʊʘʭʪʘʢʫʧʳʨʩʢʠʡ ʨïʥ  23 2,02 

ʊʘʭʠʘʪʘʰʩʢʠʡ ʨïʥ  9 0,74 

ʏʠʤʙʘʡʩʢʠʡ ʨïʥ  74 6,3 

ʐʫʤʘʥʘʡʩʢʠʡ ʨïʥ  21 1,9 

ʂʘʨʘʫʟʷʢʩʢʠʡ ʨïʥ  40 3,44 

ʍʦʜʞʝʡʣʠʥʩʢʠʡ ʨïʥ  128 11,7 

ʂʘʥʣʳʢʫʣʩʢʠʡ ʨïʥ  25 2,17 

ɸʤʫʜʘʨʴʠʥʩʢʠʡ ʨïʥ  61 5,32 

ʊʫʨʪʢʫʣʴʩʢʠʡ ʨïʥ  19 1,65 

ɹʝʨʫʥʠʡʩʢʠʡ ʨïʥ  6 0,42 

ʄʫʡʥʘʢʩʢʠʡ ʨïʥ  12 1,05 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  5 0,41 

ʛ. ʊʘʰʢʝʥʪ  3 0,25 

ɹʫʭʘʨʩʢʘʷ ʦʙʣ.  1 0,09 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣ.  1 0,09 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʜʠʘʛʥʦʟʦʚ ʠ 

ʠʭ ʜʠʥʘʤʠʢʘ ʧʦ 2016 ʠ 2017 ʛʛ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚ ʊʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2. 

ʂʆʃʀʏɽʉʊɺʆ ʀ % ɹʆʃʔʅʓʍ ʉ ʈɸɿʃʀʏʅʓʄʀ ɼʀɸɻʅʆɿɸʄʀ ɾʂʊ ʆʊɼɽʃɽʅʀʗ 

ɻɸʉʊʈʆʕʅʊɽʈʆʃʆɻʀʀ ʈʄʇʄʎ ʀʄ. ʋ. ʍɸʃʄʋʈɸʊʆɺɸ ʚ 2016ï2017 ʛʛ. 
 

ɼʠʘʛʥʦʟ 2016 ʛ. 2017 ʛ. 

ʭʨʦʥʠʯʝʩʢʠʡ ʵʨʦʟʠʚʥʳʡ ʵʟʦʬʘʛʠʪ 19 (1,5%) 10 (0,9%), 

ʭʨʦʥʠʯʝʩʢʠʝ ʛʘʩʪʨʠʪʳ 127 (10,6%) 121 (11,1%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʵʨʦʟʠʚʥʳʡ ʛʘʩʪʨʠʪ 26 (2,1%) 29 (2,67%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ ʪʠʧʘ ɸ 3 (0,2%) 1 (0,09%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ ʪʠʧʘ ɺ 44 (3,6%) 72 (6,6%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʩʫʙʘʪʨʦʬʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ 13 (1,0%) 6 (0,55%) 

ʭʨʦʥʠʯʝʩʢʘʷ ʷʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ ʞʝʣʫʜʢʘ 108 (9%) 12 (1,1%) 

ʙʦʣʝʟʥʴ ʦʧʝʨʠʨʦʚʘʥʥʦʛʦ ʞʝʣʫʜʢʘ 49 (4%) 6 (0,55%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʙʫʣʴʙʠʪ 3 (0,3%) 5 (0,46%) 

ʵʨʦʟʠʚʥʳʡ ʙʫʣʴʙʠʪ 17 (1,4%) 3 (0,02%) 
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ɼʠʘʛʥʦʟ 2016 ʛ. 2017 ʛ. 

ʭʨʦʥʠʯʝʩʢʠʡ ʠʰʝʤʠʯʝʩʢʠʡ ʢʦʣʠʪ 1 (0,1%)   5 (0,5%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʨʝʢʪʦʩʠʛʤʦʠʜʠʪ 1 (0,1%) 2 (0,2%) 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʷʟʚʝʥʥʳʡ ʢʦʣʠʪ 2 (0,2%) 9 (0,8%) 

ʩʠʥʜʨʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ 6 (0,5%) 7 (0,64%) 

ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʢʦʣʵʢʪʦʤʠʠ 1 (0,08%) 1 (0,008%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʭʦʣʝʮʠʩʪʠʪ 156 (13%) 170 (15,6%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʢʘʣʴʢʫʣʝʟʥʳʡ ʭʦʣʝʮʠʩʪʠʪ 14 (11,7%) - 

ʭʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪ 97 (8,1%) 172 (15,8%) 

ʞʠʨʦʚʦʡ ʛʝʧʘʪʦʟ 99 (8,2%) 32 (2,95%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ 97 (8,1%) 96 (8,85%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ ɺ 3 (0,2%)   6 (0,06%) 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ ʉ 22 (1,8%) 20 (1,84%) 

ʭʨʦʥʠʯʝʩʢʠʝ ʛʝʧʘʪʠʪʳ ɺ+ɼ 1 (0,08%) 1 (0,009%) 

ʮʠʨʨʦʟ ʧʝʯʝʥʠ 196 214 

ʮʠʨʨʦʟ ʧʝʯʝʥʠ ʢʨʠʧʪʦʛʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ 75 (6,2%) 214 (1,97%) 

ʮʠʨʨʦʟ ʧʝʯʝʥʠ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ɺ 35 (2,9%) 39 (3,59%) 

ʮʠʨʨʦʟ ʧʝʯʝʥʠ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ʉ 85 (7,1%) 64 (5,9%) 

ʮʠʨʨʦʟ ʧʝʯʝʥʠ (ɺ+ɼ) - 1 (0,09%) 

ʧʨʦʯʠʝ 26 (2,1%) 31 (2,85%) 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʘʱʝ ʙʦʣʝʶʪ ʩʝʣʴʩʢʠʝ 

ʞʠʪʝʣʠ, ʯʝʤ ʛʦʨʦʜʩʢʠʝ.  

ɹʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ ʟʘ 2017 ʛ. ʫʤʝʥʴʰʠʣʦʩ ɹʥʘ 0,5% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., ʩ ʜʠʘʛʥʦʟʦʤ ʭʨʦʥʠʯʝʩʢʘʷ ʷʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ ʞʝʣʫʜʢʘ ʟʘ 2017 ʛ. 

ʫʤʝʥʴʰʠʣʦʩ ɹʥʘ 7,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., ʙʦʣʝʟʥʴ ʦʧʝʨʠʨʦʚʘʥʥʦʛʦ ʞʝʣʫʜʢʘ ʟʘ 2017 ʛ. 

ʫʤʝʥʴʰʠʣʘʩ ɹʥʘ 3,68% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., ʭʨʦʥʠʯʝʩʢʘʷ ʷʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ 12 ʢʠʰʢʠ ʟʘ 

2017 ʛ. ʫʤʝʥʴʰʠʣʘʩ ɹ ʥʘ 4,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. 

ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ̫ ʟʚʝʥʥʳʡ ʢʦʣʠʪ ʟʘ 2017 ʛ. ʫʚʝʣʠʯʠʣʩʷ ʥʘ 0,64% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2016 ʛ., ʭʨʦʥʠʯʝʩʢʠʡ ʭʦʣʝʮʠʩʪʠʪ ʟʘ 2017 ʛ. ʫʚʝʣʠʯʠʣʩʷ ʥʘ 2,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., 

ʭʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪ ʟʘ 2017 ʛ. ʫʚʝʣʠʯʠʣʩʷ ʥʘ 7,7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., ʭʨʦʥʠʯʝʩʢʠʡ 

ʛʝʧʘʪʠʪ ʟʘ 2017 ʛ. ʫʚʝʣʠʯʠʣʩʷ ʥʘ 0,7% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ., ʮʠʨʨʦʟ ʧʝʯʝʥʠ ʟʘ 2017 ʛ. 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 3,4% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. 
 

ɺʳʚʦʜ r

1. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016, ʚ 2017 ʛ. 

ʫʚʝʣʠʯʠʣʠʩʴ, ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʷʟʚʝʥʥʳʡ ʢʦʣʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ 

ʭʦʣʝʮʠʩʪʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʘʥʢʨʝʘʪʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ, ʮʠʨʨʦʟ ʧʝʯʝʥʠ.  

2. ʋʯʠʪʳʚʘʷ ʚʩʝ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʝ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʠ ʩʘʤʦʡ ʛʣʘʚʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ,ʷʚʣʷʝʪʩʷ ʚʝʜʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ 

( ʦʪʢʘʟ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ, ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʦʚ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ, ʧʦʣʥʦʮʝʥʥʳʡ ʩʦʥ, ʦʯʝʥʴ 

ʚʘʞʥʦ ʧʦʣʥʦʮʝʥʥʦʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʚ 

ʦʨʛʘʥʠʟʤ ʥʫʞʥʳʭ ʚʝʱʝʩʪʚ (ʙʝʣʢʠ, ʞʠʨʳ, ʫʛʣʝʚʦʜʳ, ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʳ). 

3. ʇʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ 

ʝʞʝʛʦʜʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ, ʧʦʩʣʝ 40 ʣʝʪ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʵʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʷ ʠ ʥʝ ʟʘʥʠʤʘʪʴʩʷ 

ʩʘʤʦʣʝʯʝʥʠʝʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʘʥʘʤʥʝʟʘ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ, ʥʦ ʠ ʪʠʧ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʨʠʩʢ ʩʤʝʨʪʥʦʩʪʠ ʙʦʣʴʥʳʭ ʦʪ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʈʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʨʜʮʘ ʧʨʝʜʰʝʩʪʚʫʝʪ ʢʣʠʥʠʯʝʩʢʠʤ 

ʧʨʦʷʚʣʝʥʠʷʤ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪ ʠʭ, ʘ ʪʘʢʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʫʩʫʛʫʙʣʷʝʪ ʧʨʦʷʚʣʝʥʠʷ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʠ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʞʝʣʫʜʦʯʢʦʚ, ʷʚʣʷʝʪʩʷ 

ʩʝʨʴʝʟʥʳʤ ʥʝʟʘʚʠʩʠʤʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ, ʀɹʉ, 

ʠʥʩʫʣʴʪʦʚ ʠ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ. ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 40 ʠʩʪʦʨʠʡ 

ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ɻɹʋɿ ʈʄ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ 

ʛʦʩʧʠʪʘʣʴè. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʞʘ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ: ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ ʠ ʙʦʣʝʝ 10 ʣʝʪ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʘ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʠʧʝʨʪʨʦʬʠʠ ʤʠʦʢʘʨʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 20% ʚ ʛʨʫʧʧʝ ʩ ʘʥʘʤʥʝʟʦʤ ɻɹ<10 ʣʝʪ ʠ 

15% ð ʩ ʘʥʘʤʥʝʟʦʤ ɻɹ>10 ʣʝʪ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʩʪʝʥʦʢ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʪʝʯʝʥʠʠ ʛʠʧʝʨʪʝʥʟʠʠ ʨʘʥʥʠʤ ʤʘʨʢʝʨʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ  ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ. 

 

Abstract. This article is devoted to the study of left ventricular remodeling processes in 

patients with different duration of hypertension history. The urgency of the problem lies in the fact 

that not only the increase in the mass of the left ventricle, but also the type of its geometric changes 

determines the risk of mortality of patients from cardiovascular complications. Cardiac remodeling 
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precedes clinical manifestations of heart failure and accompanies them, as well as independently 

exacerbates the manifestations of diastolic and systolic ventricular dysfunction, is a serious 

independent prognostic risk factor for arrhythmias, coronary heart disease, strokes and sudden 

death. We conducted a retrospective analysis of 40 case histories of patients who were on inpatient 

treatment in GBUZ RM Republican hospital. Depending on the length of the disease, the subjects 

were divided into two groups: with the duration of the disease up to and more than 10 years. 

Echocardiography data were used to describe the nature of left ventricular remodeling. Our results 

showed that the prevalence of myocardial hypertrophy in patients with hypertension is low and is 

20% in the group with anamnesis of GB<10 years and 15% ð with anamnesis of GB>10 years. In 

the group of patients with long-term existing hypertension, more pronounced hypertrophy of the left 

ventricular walls is observed. In the long-term course of hypertension, the development of 

concentric remodeling and diastolic dysfunction of the left ventricle is an early marker of geometric 

restructuring of the left ventricle. Early detection of left ventricular remodeling processes is 

necessary for correct risk stratification and treatment tactics. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ,  ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ, 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʜʠʣʘʪʘʮʠʷ. 

 

Keywords: left ventricular hypertrophy, diastolic dysfunction, hypertension, dilation. 

 

ɺʚʝʜʝʥʠʝ 

ɻʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ɻʃɾ) ð ʵʪʦ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ [1]. 

ʈʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʨʜʮʘ ð ʵʪʦ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʧʨʠʚʦʜʷʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʠ 

ʘʥʘʪʦʤʠʯʝʩʢʫʶ ʥʦʨʤʫ ʢ ʧʘʪʦʣʦʛʠʠ. ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʪʠʧʳ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ (ʃɾ) ʩʚʷʟʘʥʳ ʩ ʫʩʣʦʚʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ [2]. 

ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʪʠʧʘ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʃɾ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ɸɻ: 

1) ʥʦʨʤʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʃɾ; 

2) ʢʦʥʮʝʥʪʨʠʯʝʩʢʘʷ ʛʠʧʝʨʪʨʦʬʠʷ (ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʤʠʦʢʘʨʜʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʃɾ); 

3) ʵʢʩʮʝʥʪʨʠʯʝʩʢʘʷ ʛʠʧʝʨʪʨʦʬʠʷ (ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʪʦʣʱʠʥʝ); 

4) ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʥʦʨʤʘʣʴʥʘʷ ʤʘʩʩʘ ʠ ʫʚʝʣʠʯʝʥʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ) [3]. 

ʆʜʥʘʢʦ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ɸɻ ɻʃɾ ʦʙʳʯʥʦ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ 

ʧʝʨʚʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ɸɻ ʷʚʣʷʝʪʩʷ ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ [4]. 

ɼʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ ð ɻ ʪʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʨʜʝʯʥʦʡ ʤʝʭʘʥʠʢʠ, ʠ ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʪʨʘʥʩʤʠʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʦʪʚʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʧʦʣʥʝʥʠʷ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʩ 

ʚʦʟʨʘʩʪʦʤ [5]. 

ɼʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ 1 ʩʪʝʧʝʥʠ (ʥʘʨʫʰʝʥʥʦʝ ʨʘʩʩʣʘʙʣʝʥʠʝ ʃɾ) ʚʳʷʚʣʷʝʪʩʷ, 

ʢʦʛʜʘ ɽÒɸ (ʜʘʚʣʝʥʠʝ ʥʘʧʦʣʥʝʥʠʷ ʃɾ ʢʘʢ ʧʨʘʚʠʣʦ ʥʦʨʤʘʣʴʥʦʝ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʦ). 

ɼʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ 2 ʩʪʝʧʝʥʠ (ʧʩʝʚʜʦʥʦʨʤʘʣʴʥʳʡ ʪʠʧ) ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʧʨʠ 

ʥʘʣʠʯʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʮʘ (ʛʠʧʝʨʪʨʦʬʠʷ, ʜʠʣʘʪʘʮʠʷ ʃɾ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ), ʩʥʠʞʝʥʠʠ ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ, ʣʠʙʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 65 ʣʝʪ, ʢʦʛʜʘ E>A 
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ʠ DT ʤʝʥʝʝ 200 ʤʩ. ɼʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ 3 ʩʪʝʧʝʥʠ (ʨʝʩʪʨʠʢʪʠʚʥʳʡ ʪʠʧ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʮʘ, ʢʦʛʜʘ ʦʪʥʦʰʝʥʠʝ ɽ/ɸ ʙʦʣʝʝ 2 [5]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʪʝʯʝʥʠʷ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʥʘ 

ʧʨʦʮʝʩʩʳ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 40 ʠʩʪʦʨʠʡ 

ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ɻɹʋɿ ʈʄ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ 

ʛʦʩʧʠʪʘʣʴè ʚ 2018 ʛ. 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ: 

ïʚʝʨʠʬʠʮʠʨʦʚʘʥʥʘʷ ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ; 

ïʘʥʘʤʥʝʟ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʜʦ ʠ ʙʦʣʝʝ 10 ʣʝʪ; 

ïʧʨʦʚʝʜʝʥʥʘʷ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ. 

 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ ð ʠʤʝʶʱʠʝʩʷ  ʟʘʙʦʣʝʚʘʥʠʷ, ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʝʜʫʱʠʝ ʢ 

ʨʘʟʚʠʪʠʶ ʛʠʧʝʨʪʨʦʬʠʠ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ:  

ïʧʦʨʦʢʠ ʩʝʨʜʮʘ; 

ïʛʠʧʝʨʪʨʦʬʠʯʝʩʢʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ; 

ïʦʞʠʨʝʥʠʝ III ʩʪʝʧʝʥʠ; 

ïʧʝʨʝʥʝʩʝʥʥʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ (ʚʝʨʦʷʪʥʘ ʛʠʧʝʨʪʨʦʬʠʷ ʠʥʪʘʢʪʥʳʭ ʟʦʥ); 

ïʙʦʣʝʟʥʠ ʥʘʢʦʧʣʝʥʠʷ (ʘʤʠʣʦʠʜʦʟ, ʛʝʤʦʩʠʜʝʨʦʟ). 

 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʘʥʘʤʥʝʟʘ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʣʠʮʘ ʩ ʜʘʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʤʝʥʝʝ 10 

ʣʝʪ, ʚʪʦʨʫʶ ð ʙʦʣʝʝ 10 ʣʝʪ. ɺ ʦʙʝ ʛʨʫʧʧʳ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʦ 20 ʯʝʣʦʚʝʢ. 

ʕʭʦʢʘʨʜʠʦʛʨʘʬʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʘʧʧʘʨʘʪʝ çVividè, ʤʦʜʝʣʴ S 5 (çGeneral Electricsè, 

ʉʐɸ). ʆʮʝʥʠʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʨʘʟʤʝʨ ʘʦʨʪʳ ʥʘ ʫʨʦʚʥʝ ʩʠʥʫʩʦʚ ɺʘʣʴʩʘʣʴʚʳ ʠ ʚ 

ʚʦʩʭʦʜʷʱʝʤ ʦʪʜʝʣʝ, ʪʦʣʱʠʥʘ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ (ʄɾʇ) ʠ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ (ɿʉʃɾ), ʢʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʃɾ (ʂɼʈ), ʨʘʟʤʝʨ ʠ ʦʙʲʝʤ ʣʝʚʦʛʦ 

ʧʨʝʜʩʝʨʜʠʷ (ʃʇ), ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (ʉɼʃɸ), ʨʦʩʪ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ 

ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʣʝʚʦʤ ʧʨʝʜʩʝʨʜʠʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʡ 

ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʘʟʚʠʪʠʠ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʥʘ 

ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ɻɹ. ʆʮʝʥʠʚʘʣʩʷ ʪʠʧ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʧʦ ʪʨʘʥʩʤʠʪʨʘʣʴʥʦʤʫ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʤʫ ʧʦʪʦʢʫ.  

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʛʠʧʝʨʪʨʦʬʠʠ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʆʊʉ ʃɾ). ʈʦʩʩʠʡʩʢʠʤʠ ʘʚʪʦʨʘʤʠ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: (ʊɿʉʃɾʜ+ʄɾʇʜ)/ʂɼʈ, ʛʜʝ ʊɿʉʃɾʜ ð ʪʦʣʱʠʥʘ ʟʘʜʥʝʡ 

ʩʪʝʥʢʠ ʃɾ ʚ ʜʠʘʩʪʦʣʫ, ʄɾʇʜ ð ʪʦʣʱʠʥʘ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʚ ʜʠʘʩʪʦʣʫ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɼʣʷ 

ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʷ ʜʚʫʭ ʚʝʣʠʯʠʥ ʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ 

ʉʪʴʶʜʝʥʪʘ (t). ʈʘʟʣʠʯʠʷ ʦʮʝʥʠʚʘʣʠ ʢʘʢ ʜʦʩʪʦʚʝʨʥʳʝ ʧʨʠ ʨ᾽0,05. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʇʨʠ ʨʘʩʯʝʪʝ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʢʠ ʚ ʛʨʫʧʧʘʭ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ:  
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ʊʦʣʱʠʥʘ ʄɾʇ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʡ ʩʪʘʞ ʪʝʯʝʥʠʷ ɻɹ ð 1,08 ʩʤ ʧʨʦʪʠʚ 1,01 ʩʤ, ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝ 

ʧʨʝʚʳʩʠʣ ʥʦʨʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ. ʊʦʣʱʠʥʘ ɿʉʃɾ ʪʘʢ ʞʝ ʦʢʘʟʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʥʝ ʠʤʝʣʘ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ. 

 
ʊʘʙʣʠʮʘ. 

ʉʈɽɼʅʀɽ ɿʅɸʏɽʅʀʗ ʆʉʅʆɺʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ʕʍʆ-ʂɻ 

 

ʇʨʠʤʝʯʘʥʠʝ: * ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ (p<0,05). 

 

ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʣʱʠʥʳ ʤʠʦʢʘʨʜʘ ʚ ʛʨʫʧʧʘʭ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ 

ʛʠʧʝʨʪʨʦʬʠʠ ʃɾ ʫ 20% ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ ʫ 15% ð ʚʪʦʨʦʡ (ʈʠʩʫʥʦʢ 1). ʅʝʩʤʦʪʨʷ 

ʥʘ ʙʦʣʝʝ ʥʠʟʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʠʧʝʨʪʨʦʬʠʠ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʳʤ 

ʘʥʘʤʥʝʟʦʤ ɻɹ, ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʛʠʧʝʨʪʨʦʬʠʠ ʄɾʇ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ ʠ 

ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 1,26 ʩʤ ʧʨʦʪʠʚ 1,2 ʩʤ ʚ ʧʝʨʚʦʡ. 

 

 
 

 

 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɻʃɾ, %. 

 

ʆʊʉ ʃɾ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʘʥʘʤʥʝʟʦʤ ɻɹ ʙʦʣʝʝ 10 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 0,42 ʩʤ; ʚ ʛʨʫʧʧʝ ʩ 

ʘʥʘʤʥʝʟʦʤ ɻɹ ʤʝʥʝʝ 10 ʣʝʪ ð 0,38 ʩʤ. ʉʦʛʣʘʩʥʦ ASE / EAE, ʆʊʉ<0,42 ʩʯʠʪʘʝʪʩʷ 

ʥʦʨʤʘʣʴʥʳʤ. ʆʊʉ>42 ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʄʦʜʝʣʠ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʃɾ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫ 

ʧʘʮʠʝʥʪʦʚ 2 ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘ ʚ 1 ʛʨʫʧʧʝ ʩʦʭʨʘʥʷʝʪʩʷ 

ʥʦʨʤʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʃɾ. ʀʟʦʣʠʨʦʚʘʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʆʊʉ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʃɾ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. 

ɺʝʨʠʬʠʮʠʨʦʚʘʪʴ ʪʠʧ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʝʥʠʝ 

ʪʨʘʥʩʤʠʪʨʘʣʴʥʦʛʦ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʩ ʠʟʤʝʨʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʘʥʥʝʛʦ 

ʙʳʩʪʨʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʃɾ (ʧʠʢ ɽ) ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʟʜʥʝʛʦ ʧʨʝʜʩʝʨʜʥʦʛʦ 

20%

80%

ɸɻ<10 ʣʝʪɻʃɾ ʅʦʨʤʘ

15%

85%

ɸɻ>10 ʣʝʪɻʃɾ ʅʦʨʤʘ

 ɸɻ<10 ʣʝʪ ɸɻ>10 ʣʝʪ 

ʄɾʇ, ʩʤ 1,01 1,08* 

 ɿʉʃɾ, ʩʤ 0,97 1 

ʂɼʈ, ʩʤ 5,08* 4,85 

ʃʇ, ʩʤ 3,82 4,12* 

V ʃʇ, ʤʣ 55,9 65,2* 

ʈʘʟʤʝʨ ʘʦʨʪʳ ʥʘ ʫʨʦʚʥʝ ʩʠʥʫʩʦʚ ɺʘʣʴʩʘʣʴʚʳ, ʩʤ 3,4 3,5 

ɺʦʩʭʦʜʷʱʘʷ ʯʘʩʪʴ ʘʦʨʪʳ, ʩʤ 3,09 2,9 

ʉɼʃɸ, ʤʤ. ʨʪ. ʩʪ 25,5 27,1 
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ʥʘʧʦʣʥʝʥʠʷ ʃɾ (ʧʠʢ ɸ). ʇʝʨʚʳʡ ʪʠʧ (ʪʠʧ ʟʘʤʝʜʣʝʥʥʦʛʦ ʨʘʩʩʣʘʙʣʝʥʠʷ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʚʳʩʦʪʳ ʧʠʢʘ ɽ ʠ ʧʦʚʳʰʝʥʠʝʤ ʧʠʢʘ ɸ (ɽ<ɸ) ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʨʘʩʩʣʘʙʣʝʥʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʟʘʤʝʜʣʝʥʥʦʤ ʧʘʜʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʥʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʛʠʧʝʨʪʨʦʬʠʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥ ʜʘʥʥʳʡ ʪʠʧ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ 

ʜʠʩʬʫʥʢʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʝʛʦ ʩʦʩʪʘʚʠʣʘ 40% ʚ 1-ʡ ʛʨʫʧʧʝ ʠ 70% - ʚʦ ʚʪʦʨʦʡ. 

  

40%

60%

ɸɻ<10 ʣʝʪ
ɼʠʘʩʪʦʣʠʯʝʩʢʘʷ 

ʜʠʩʬʫʥʢʮʠʷ

ʅʦʨʤʘ

 

 

70%

30%

ɸɻ>10 ʣʝʪ
ɼʠʘʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ

ʅʦʨʤʘ

 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʝʨʚʦʛʦ ʪʠʧʘ  ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ, %. 

 

ʉʨʦʢʠ ʪʝʯʝʥʠʷ ɻɹ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʜʠʣʘʪʘʮʠʠ ʃʇ: ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ 

ʩʦ ʩʪʘʞʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʤʝʥʝʝ 10 ʣʝʪ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʜʘʥʥʦʡ ʢʘʤʝʨʳ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ 

ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ: ʧʝʨʝʜʥʝʟʘʜʥʠʡ ʨʘʟʤʝʨ ʩʦʩʪʘʚʠʣ 3,82 ʤʤ, ʦʙʲʝʤ ð 56 ʤʣ. ʋ ʧʘʮʠʝʥʪʦʚ 

ʩ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ ʘʥʘʤʥʝʟʦʤ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʜʠʣʘʪʘʮʠʠ ʃʇ: 4,12 ʩʤ ʠ 65,2 ʤʣ 

ʨʘʟʤʝʨ ʠ ʦʙʲʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʠʟ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʟʤʝʨʦʚ ʃʇ ʚ ʛʨʫʧʧʘʭ ʚʳʷʚʠʣ 

ʥʘʣʠʯʠʝ ʜʠʣʘʪʘʮʠʠ ʃʇ ʫ 25% ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ ʫ 60% ð ʚʪʦʨʦʡ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʧʨʦʮʝʩʩʳ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʃʇ ʦʩʥʦʚʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʩʪʘʞ 

ʟʘʙʦʣʝʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʠʣʘʪʘʮʠʠ ʃʇ, % 

 

ʈʘʟʤʝʨ ʘʦʨʪʳ ʥʘ ʫʨʦʚʥʝ ʩʠʥʫʩʦʚ ɺʘʣʴʩʘʣʴʚʳ ʠ ʚ ʚʦʩʭʦʜʷʱʝʤ ʦʪʜʝʣʝ ʦʢʘʟʘʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ. 

ʉʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʪʘʢʞʝ ʥʝ ʧʨʝʚʳʩʠʣʦ ʥʦʨʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ. 
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ɺʳʚʦʜʳ 

1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʠʧʝʨʪʨʦʬʠʠ ʤʠʦʢʘʨʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 20% ʚ ʛʨʫʧʧʝ ʩ ʘʥʘʤʥʝʟʦʤ ɻɹ<10 ʣʝʪ ʠ 15% ð ʩ ʘʥʘʤʥʝʟʦʤ 

ɻɹ>10 ʣʝʪ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʩʪʝʥʦʢ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. 

2. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʪʝʯʝʥʠʠ ʛʠʧʝʨʪʝʥʟʠʠ ʨʘʥʥʠʤ ʤʘʨʢʝʨʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʝʨʝʩʪʨʦʡʢʠ  

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʩʯʝʪ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʜʦʢʘʟʘʪʴ ʥʘʣʠʯʠʝ ʧʨʦʮʝʩʩʦʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʠʦʢʘʨʜʘ ʫ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʧʨʠ  ʩʦʭʨʘʥʝʥʠʠ ʥʦʨʤʘʣʴʥʦʡ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ. 

3. ʅʘ ʨʘʟʚʠʪʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʚʣʠʷʝʪ ʩʪʘʞ ʪʝʯʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ: ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʳʤ ʘʥʘʤʥʝʟʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʱʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ 1 ʪʠʧʘ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʛʦ ʦ ʟʘʤʝʜʣʝʥʥʦʡ 

ʨʝʣʘʢʩʘʮʠʠ ʤʠʦʢʘʨʜʘ- ʚ 70% ʩʣʫʯʘʝʚ ʧʨʦʪʠʚ 40% ʚ ʛʨʫʧʧʝ ʩ ʥʝʙʦʣʴʰʠʤ ʩʪʘʞʝʤ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʥʘ ʬʦʥʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʫ ʜʝʪʝʡ ʩ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʟʝʨʥʦʛʦ 

ʦʙʣʫʯʝʥʠʷ ʢʨʦʚʠ ʠ ʧʨʝʧʘʨʘʪʘ ʃʠʟʘʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʝʨʝʢʠʩʥʳʭ ʨʘʜʠʢʘʣʦʚ. 
 

Abstract. The article presents the results of the parameters of the lipid peroxidation system 

and antioxidant protection against the background of complex therapy in children with oral mucosa 

inflammatory diseases using Laser irradiation of blood and Lizak. Studies have shown that the 

treatment leads to a decrease in the toxic action of peroxide radicals. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʣʠʟʠʩʪʘ ̫ʦʙʦʣʦʯʢʘ, ʧʦʣʦʩʪ ɹʨʪʘ, 

ʦʙʣʫʯʝʥʠʝ ʢʨʦʚʠ, ʃʠʟʘʢ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʟʘʱʠʪʘ. 
 

Keywords: inflammatory disease, oral mucosa, blood irradiation, Lizak, antioxidant 

protection. 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɿʘʙʦʣʝʚʘʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ (ʉʆʇʈ), 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠʟ-ʟʘ ʪʨʫʜʥʦʩʪʝʡ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ [4ï5]. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʦʩʥʦʚʥʦʤ ʫʜʝʣʷʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʪʨʫʜʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [4, 10, 
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11]. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢ ʞʝ ʰʠʨʦʢʠʤ ʠ ʥʝ ʚʩʝʛʜʘ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʜʠʢʘʤʝʥʪʦʚ ʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [13, 15]. 

ɺ ʧʨʘʢʪʠʢʝ ʜʝʪʩʢʦʛʦ ʚʨʘʯʘ ʩʪʦʤʘʪʦʣʦʛʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʛʝʨʧʝʪʠʯʝʩʢʠʝ 

ʩʪʦʤʘʪʠʪʳ, ʢʦʥʪʘʢʪʥʦ-ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʩʪʦʤʘʪʠʪʳ, ʭʨʦʥʠʯʝʩʢʠʝ ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʘʬʪʦʟʥʳʝ 

ʩʪʦʤʘʪʠʪʳ, ʢʘʥʜʠʜʦʟʥʳʝ ʩʪʦʤʘʪʠʪʳ, ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʩʪʦʤʘʪʠʪʳ ʠ ʜʨ. [4, 6, 16]. ʆʩʦʙʦʝ ʤʝʩʪʦ 

ʟʜʝʩʴ ʟʘʥʠʤʘʝʪ ʛʝʨʧʝʪʠʯʝʩʢʠʡ ʩʪʦʤʘʪʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʦʤʫ, ʯʪʦ ʥʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 

ʙʦʣʝʝ 80% ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʜʝʪʝʡ, ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʚʦʩʧʘʣʝʥʠʷ [4ï6, 11]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʤʦʛʫʪ 

ʚʣʠʷʪʴ ʥʘ ʪʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ [3, 7]. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʚ ʢʨʦʚʠ ʠ ʩʣʶʥʥʦʡ ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʅʀʃʀ) ʩʥʠʞʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ, ʘʢʪʠʚʠʟʠʨʫʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʢʘʪʘʣʘʟʳ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ (ʤʘʢʨʦʬʘʛʦʚ), ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʢʣʝʪʦʯʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ. 

ʋʩʢʦʨʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ 

ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ [9]. 

ɺ ʨʘʟʚʠʪʠʠ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʣʠʷʥʠʝ ʅʀʃʀ ʥʘ 

ʢʨʦʚʴ, ʦʢʘʟʳʚʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʠʥʪʝʛʨʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʦʙʱʥʦʩʪʴʶ 

ʛʝʤʦʮʠʨʢʫʣʷʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʪʘʣʴʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʢʘʧʠʣʣʷʨʦʩʢʦʧʠʠ ʠ ʬʦʪʦʨʝʛʠʩʪʨʘʮʠʠ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ 

ʢʘʧʠʣʣʷʨʦʚ, ʫʩʢʦʨʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʠ ʥʦʨʤʘʣʠʟʘʮʠʶ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʮʝʣʦʤ. ʏʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʝʩʪʥʦʡ ʠ ʦʙʱʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʭʨʘʥʝʥʠʶ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʛʦʤʝʦʩʪʘʟʘ ʠ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʩʪʨʝʩʩʦʚʳʤ 

ʩʦʩʪʦʷʥʠʷʤ [9]. 

ʊʨʫʜʥʦʩʪʴ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʥʦʛʦʦʙʨʘʟʠʠ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ, ʪʨʫʜʥʦʩʪʷʭ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʤʤʫʥʥʦʢʦʨʝʢʮʠʠ ʵʪʠʭ ʜʝʪʝʡ. ʅʦʚʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʣʝʯʝʥʠʠ ʵʪʠʭ ʜʝʪʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʦʨʨʝʢʮʠʶ ʦʙʱʝʛʦ 

ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ. ʇʨʠ ʵʪʦʤ ʤʘʣʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʧʘʨʘʪʳ ʤʝʩʪʥʦʛʦ 

ʠʤʤʫʥʥʦʢʦʨʨʝʛʠʨʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ [11, 15]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʪʘʢʠʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʃʠʟʘʢ (Lizak). ʕʪʦʪ ʧʨʝʧʘʨʘʪ ʨʘʥʝʝ ʧʨʠʤʝʥʷʣʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ 

ʣʝʯʝʥʠʠ ʃʆʈ-ʚʨʘʯʘʤʠ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʪʦʥʟʠʣʣʦʬʘʨʠʥʛʠʪʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʀʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʩʠʩʪʝʤʳ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʥʘ ʬʦʥʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ 

ʢʨʦʚʠ (ʃʆʂ) ʠ ʧʨʝʧʘʨʘʪʘ ʃʠʟʘʢ ʧʨʠ ʣʝʯʝʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʜʝʪʝʡ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 100 ʜʝʪʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʩ ʛʝʨʧʝʪʠʯʝʩʢʠʤʠ ʩʪʦʤʘʪʠʪʘʤʠ, ʩ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʚʦʩʧʘʣʝʥʠʷ ʠ ʠʥʪʦʢʩʠʢʘʮʠʠ. ʕʪʠ ʜʝʪʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 2 

ʛʨʫʧʧʳ: 50 ʜʝʪʝʡ, ʧʦʣʫʯʠʚʰʠʭ ʪʨʘʜʠʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ), 50 ʜʝʪʝʡ, 

ʧʦʣʫʯʠʚʰʠʭ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ ʢʨʦʚʠ ʠ ʧʨʝʧʘʨʘʪ ʃʠʟʘʢ (ʦʩʥʦʚʥʘʷ 

ʛʨʫʧʧʘ).  
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ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʩʣʝʜʦʚʘʥʳ 50 ʟʜʦʨʦʚʳʭ 

ʜʝʪʝʡ. ɺʦʟʨʘʩʪ ʜʝʪʝʡ ʢʦʣʝʙʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 6 ʤʝʩʷʮʝʚ ʜʦ 6 ʣʝʪ.  

1-ʷ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ð 50 (50%) ʧʘʮʠʝʥʪʦʚ ʣʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ. 

ïʆʙʱʝʝ ʣʝʯʝʥʠʝ ʚʢʣʶʯʘʣʦ: ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʫʶ (ʧʦ ʧʦʢʘʟʘʥʠʷʤ), ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ, 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ. 

ïʄʝʩʪʥʦʝ ʣʝʯʝʥʠʝ ʚʢʣʶʯʘʣʦ: ʦʙʝʟʙʦʣʠʚʘʶʱʫʶ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʫʶ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ, 

ʢʝʨʘʪʦʧʣʘʩʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ. 

2-ʷ ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ð 50 ʙʦʣʴʥʳʭ (50%), ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ. 

ʆʙʱʝʝ ʣʝʯʝʥʠʝ ʚʢʣʶʯʘʣʦ: ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʫʶ (ʧʦ ʧʦʢʘʟʘʥʠʷʤ), ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ, 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ ð ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʘ ʪʘʢ ʞʝ ʣʘʟʝʨʥʦʝ ʦʙʣʫʯʝʥʠʝ 

ʢʨʦʚʠ. 

ʄʝʩʪʥʦʝ ʣʝʯʝʥʠʝ ʚʢʣʶʯʘʣʦ: ʦʙʝʟʙʦʣʠʚʘʶʱʫʶ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ, ʢʝʨʘʪʦʧʣʘʩʪʠʯʝʩʢʫʶ 

ʪʝʨʘʧʠʶ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʃʠʟʘʢ. 

ʇʨʝʧʘʨʘʪ ʃʠʟʘʢ (ʌʘʨʤʘʢ, ʋʢʨʘʠʥʘ, ʈʝʛ. ʋʜʦʩʪ.: 10651/01/01) ð ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʝʧʘʨʘʪ 

ʜʣʷ ʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʡ, ʬʫʥʛʠʮʠʜʥʦʡ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʝʧʘʨʘʪ ʃʠʟʘʢ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ 13.03.2013 ʛ. (ʉʝʨʠʷ: ʈ-2013-89; ʂʈ-ˉ 10180).  

ʇʨʝʧʘʨʘʪ ʩʦʜʝʨʞʠʪ ʜʚʘ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ ð ʣʠʟʦʮʠʤ ʠ ʜʝʢʚʘʣʠʥʠʷ ʭʣʦʨʠʜ, 

ʢʦʪʦʨʳʝ ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʶʪ ʠ ʫʩʠʣʠʚʘʶʪ ʜʝʡʩʪʚʠʝ ʜʨʫʛ ʜʨʫʛʘ.  

ɿʘʙʦʨ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʩʷ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ, ʫʪʨʦʤ ʥʘʪʦʱʘʢ. ɿʘʙʦʨ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ 

ʜʣʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʝʟ ʩʪʠʤʫʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ 10 

ʤʠʥʫʪ. ʆʙʨʘʟʮʳ ʩʦʙʠʨʘʣʠʩʴ ʚ ʦʭʣʘʞʜʝʥʥʳʝ ʩʠʣʠʢʦʥʠʨʦʚʘʥʥʳʝ ʧʨʦʙʠʨʢʠ, ʩ ʚʥʫʪʨʝʥʥʝʡ 

ʦʙʨʘʙʦʪʢʦʡ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʬʝʨʤʝʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ (ʇʆʃ-ɸʆɿ) ʧʨʦʚʦʜʠʣʦʩʴ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ [3, 7]. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 1 ʠ ʥʘ ʈʠʩʫʥʢʘʭ 1, 2 ʫ ʜʝʪʝʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʠʚʰʠʭ ʪʨʘʜʠʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ ʚ ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʜʦ ʣʝʯʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ ɻʇʃ (p<0,05), ʘ ʧʦʢʘʟʘʪʝʣʠ ɻʇʃ ʚ ʩʣʶʥʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʥʝ 

ʠʤʝʶʪ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ (p>0,05). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʛʨʫʧʧʳ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ 

ʟʥʘʯʝʥʠʝ ɻʇʃ ʦʩʪʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʠʤʠ (p<0,001), ʘ ʢʘʪʘʣʘʟʳ ʩʥʠʞʝʥʥʦʡ (p<0,001).  
 

ʊʘʙʣʠʮʘ 1.  

ʇʆʂɸɿɸʊɽʃʀ ɻʇʃ ʀ ʂɸʊɸʃɸɿʓ ʋ ɼɽʊɽʁ ʂʆʅʊʈʆʃʔʅʆʁ ɻʈʋʇʇʓ  

ɺ ʇɽʈʀʆɼ ɼʆ ʀ ʇʆʉʃɽ ʆʂʆʅʏɸʅʀʗ ʃɽʏɽʅʀʗ 
 

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʛʨʫʧʧʳ  

ʠ ʧʝʨʠʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ɻʇʃ ʚ ʝʜ. ʦʧ 

ʧʣ./ʤʣ 

ʂʘʪʘʣʘʟʘ 

ʤʢʘʪ/ʣ 

ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚ ʩʣʶʥʝ 

ɿʜʦʨʦʚʳʝ ʜʝʪʠ n=50 MÑm 0,92+0,027 0,399+0,019 20,07+1,62 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ  

ʚ ʧʝʨʠʦʜ ʜʦ ʣʝʯʝʥʠʷ n=50 

MÑm 2,863+0,099 0,79+0,027 9,91+0,76 

ʇʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ 

n=50 

MÑm 

 

1,855+0,077 

 

0,728+0,039 

 

12,86+0,934 

 

 ʈ3-1 <0,001 <0,001 <0,001 

 ʈ3-2 <0,05 >0,05 >0,05 
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ʈʠʩʫʥʦʢ 1. ʇʦʢʘʟʘʪʝʣʠ ɻʇʃ ʫ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʜʦ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʣʝʯʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2. ʇʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʫ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʜʦ ʠ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. 

 
 

ʈʠʩʫʥʦʢ 3. ʇʦʢʘʟʘʪʝʣʠ ɻʇʃ ʫ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʜʦ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. 

 

ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ (ʊʘʙʣʠʮʘ 2, ʈʠʩʫʥʢʠ 3ï4) ʧʦʣʫʯʠʚʰʠʭ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ 

ʃʆʂ ʠ ʧʨʝʧʘʨʘʪ çʃʠʟʘʢè ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ 

ʩʣʶʥʝ ɻʇʃ (p<0,05 ð p<0,001), ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ (p<0,05) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʜʦ ʣʝʯʝʥʠʷ. ʅʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʵʪʠ 

ʟʥʘʯʝʥʠʷ ʪʘʢʞʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ (p<0,05 ð p<0,001).  
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ʊʘʙʣʠʮʘ 2.  

ʇʆʂɸɿɸʊɽʃʀ ɻʇʃ ʀ ʂɸʊɸʃɸɿʓ ʋ ɼɽʊɽʁ ʆʉʅʆɺʅʆʁ ɻʈʋʇʇʓ  

ɺ ʇɽʈʀʆɼ ɼʆ ʀ ʇʆʉʃɽ ʆʂʆʅʏɸʅʀʗ ʃɽʏɽʅʀʗ 
 

 
 

ʈʠʩʫʥʦʢ 4. ʇʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʫ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʜʦ ʠ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. 

 

ʉʦ ʩʪʦʨʦʥʳ ʧʦʢʘʟʘʪʝʣʝʡ ʀʃ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʝʨʠʦʜʦʤ ʜʦ ʣʝʯʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ (ʚ ʊʘʙʣʠʮʝ 3) ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʀʃ-2 ʠ ʩʥʠʞʝʥʠʝ ʀʃ-6 (p<0,05), ʘ ʧʦʢʘʟʘʪʝʣʴ ʀʃ-1ɓ ʥʝ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

(p>0,05).  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʩʦʜʝʨʞʘʥʠʝ ʀʃ-1ɓ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ 

(p<0,05), ʘ ʀʃ-2 ʥʠʞʝ (p<0,05). ɿʥʘʯʝʥʠʝ ʀʃ-6 ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʷ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ 

(p>0,05). ʋ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ ˉ4, ʨʠʩʫʥʦʢ ˉ6) ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-1ɓ (p<0,05), ʀʃ-6 (p<0,05) ʠ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʀʃ-2 

(p<0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ ʜʦ ʣʝʯʝʥʠʷ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʵʪʠ ʟʥʘʯʝʥʠʷ ʀʃ ʥʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ (p>0,05).  

 
 

ʊʘʙʣʠʮʘ 3.  

ʇʆʂɸɿɸʊɽʃʀ ʀʃ ɺ ʇʃɸɿʄɽ ʂʈʆɺʀ ʋ ɼɽʊɽʁ ʂʆʅʊʈʆʃʔʅʆʁ ɻʈʋʇʇʓ  

ɺ ʇɽʈʀʆɼ ɼʆ ʀ ʇʆʉʃɽ ʆʂʆʅʏɸʅʀʗ ʃɽʏɽʅʀʗ 

 

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʛʨʫʧʧʳ ʠ ʧʝʨʠʦʜʳ 

ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʀʃ-1Ç, 

nʛ/ʤʣ 

ʀʃ-2, 

nʛ/ʤʣ 

ʀʃ-6, 

nʛ/ʤʣ 

ɿʜʦʨʦʚʳʝ ʜʝʪʠ n=50 MÑm 3,22Ñ0,292 10,51Ñ0,956 3,425Ñ0,301 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ n=50 MÑm 5,33Ñ0,491 5,189Ñ0,432 5,12Ñ0,501 

ʇʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ n=50 MÑm 4,187Ñ0,387 7,41Ñ0,487 3,961Ñ0,329 

 ʈ3-1 >0,05 >0,05 >0,05 

 ʈ3-2 <0,05 <0,05 <0,05 
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ɿʜʦʨʦʚʳʝ ʜʝʪʠ
ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ -ʧʝʨʠʦʜ ʜʦ ʣʝʯʝʥʠʷ 
ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ - ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ

ʤʢ

*

(*)*

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʛʨʫʧʧʳ ʠ 

ʧʝʨʠʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ɻʇʃ ʚ ʝʜ. ʦʧ ʧʣ./ʤʣ ʂʘʪʘʣʘʟʘ 

ʤʢʘʪ/ʣ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚ ʩʣʶʥʝ 

ɿʜʦʨʦʚʳʝ ʜʝʪʠ n=50 MÑm 0,92Ñ0,027 0,399Ñ0,019 20,07Ñ1,62 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ n=50 MÑm 2,94Ñ0,091 0,779Ñ0,027 8,953Ñ0,65 

ʇʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ n=50 MÑm 1,159Ñ0,065 0,659Ñ0,019 16,28Ñ1,01 

 ʈ3-1 <0,05 <0,001 <0,05 

 ʈ3-2 <0,001 >0,05 <0,05 
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ʈʠʩʫʥʦʢ 5. ʇʦʢʘʟʘʪʝʣʠ ʀʃ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʜʦ ʠ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 4.  

ʇʆʂɸɿɸʊɽʃʀ ʀʃ ɺ ʇʃɸɿʄɽ ʂʈʆɺʀ ʋ ɼɽʊɽʁ ʆʉʅʆɺʅʆʁ ɻʈʋʇʇʓ 

 ɺ ʇɽʈʀʆɼ ɼʆ ʀ ʇʆʉʃɽ ʆʂʆʅʏɸʅʀʗ ʃɽʏɽʅʀʗ 
 

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʛʨʫʧʧʳ ʠ 

ʧʝʨʠʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʀʃ-1Ç, 

nʛ/ʤʣ 

ʀʃ-2, 

nʛ/ʤʣ 

ʀʃ-6, 

nʛ/ʤʣ 

ɿʜʦʨʦʚʳʝ ʜʝʪʠ n=50 MÑm 3,22Ñ0,292 10,51Ñ0,956 3,425Ñ0,301 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ n=50 MÑm 6,29Ñ0,576 5,07Ñ0,449 5,56Ñ0,427 

ʇʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ 

n=50 

MÑm 3,03Ñ0,251 9,627Ñ0,521 2,651Ñ0,257 

 ʈ3-1 >0,05 >0,05 >0,05 

 ʈ3-2 <0,05 <0,05 <0,05 
 

ɺ ʊʘʙʣʠʮʝ 5 ʠ ʈʠʩʫʥʢʝ 7, ʜʘʥʘ ʙʦʣʝʝ ʥʘʛʣʷʜʥʘʷ ʢʘʨʪʠʥʘ ʨʘʟʣʠʯʠʡ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʫ ʜʝʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ. ʀʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ ʫ 

ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʩʥʠʞʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ɻʇʃ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ (p<0,01). ɿʜʝʩʴ ʞʝ ʚʠʜʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʣʶʥʝ (p<0,05), 

ʧʦʢʘʟʘʪʝʣʠ ʀʃ-1ɓ, ʀʃ-6 (p<0,05), ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ (p<0,05) ʠ ʀʃ-2 

(p<0,05). 

 
 

ʈʠʩʫʥʦʢ 6. ʇʦʢʘʟʘʪʝʣʠ ʀʃ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʠʦʜ ʜʦ ʠ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 5.  

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʇʆʂɸɿɸʊɽʃɽʁ ɻʇʃ, ʂɸʊɸʃɸɿʓ,  

ʀʃ ʋ ɼɽʊɽʁ ʀʉʉʃɽɼʋɽʄʓʍ ɻʈʋʇʇ ɺ ʇɽʈʀʆɼ ʆʂʆʅʏɸʅʀʗ ʃɽʏɽʅʀʗ 
 

ɻʨʫʧʧʳ 

ʜʝʪʝʡ 

ʉʪʘʪ. 

ʧʦʢʘʟʘ

ʪʝʣʠ 

ɻʇʃ ʚ ʝʜ. ʦʧ ʧʣ/ʤʣ ʂʘʪʘʣʘʟʘ 

ʤʢʘʪ/ʣ 

ʀʃ-1Ç, 

ʧʛ/ʤʣ 

ʀʃ-2, 

ʧʛ/ʤʣ 

ʀʃ-6 

ʧʛ/ʤʣ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ 

ʚ ʩʣʶʥʝ 

ʂʦʥʪʨʦʣʴ 

n=50 

MÑm 1,855Ñ0,077 0,728Ñ0,039 12,86Ñ0,934 4,187Ñ0,387 7,41Ñ0,487 3,961Ñ0,329 

ʆʩʥʦʚʥʘʷ 

n=50 

MÑm 

ʈ2-1 

1,159Ñ0,065 

<0,01 

0,659Ñ0,019 

<0,05 

16,28Ñ1,01 

<0,05 

3,03Ñ0,251 

<0,05 

9,627Ñ0,521 

<0,05 

2,651Ñ0,257 

<0,05 
 

 
ʈʠʩʫʥʦʢ 7. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ɻʇʃ, ʢʘʪʘʣʘʟʳ, ʀʃ ʫ ʜʝʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʚ 

ʧʝʨʠʦʜ ʜʦ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʃʆʂ ʠ ʧʨʝʧʘʨʘʪʘ çʃʠʟʘʢè, ʥʘʨʷʜʫ ʩ ʦʧʠʩʘʥʥʳʤʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʘʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ 

ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʣʠʧʠʜʥʦʡ ʠ ʮʠʪʦʢʠʥʦʚʦʡ ʧʨʠʨʦʜʳ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʫ 

ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʵʪʦʤ, ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʬʝʨʤʝʥʪʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʝʢʠʩʝʡ ʚʦʜʦʨʦʜʘ ʠ ʘʢʪʠʚʥʦʩʪʴ 

ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʧʨʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʟʘ ʩʯʝʪ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʇʆʃ, ʩʠʩʪʝʤʳ ɸʆɿ, ʮʠʪʦʢʠʥʦʚ ʧʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʦʙʦʩʥʦʚʘʥʥʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʪʠʦ- ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ:r 

1. ɸʟʠʤʙʘʝʚ ʅ. ʄ. ʕʪʠʦʣʦʛʠʷ ʠ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʨʝʮʠʜʠʚʠʨʫʶʱʝʛʦ ʘʬʪʦʟʥʦʛʦ ʩʪʦʤʘʪʠʪʘ ʧʦʣʦʩʪʠ ʨʪʘ (ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ) // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. 

2016. ˉ26. ʉ. 189-193. 

2. ɹʫʨʷʢ ɺ. ʅ., ʇʦʰʝʭʦʥʦʚʘ ʖ. ɺ., ʐʘʙʘʥ ʅ. ʀ. ʆʧʪʠʤʠʟʘʮʠʷ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʜʝʪʝʡ, 

ʩʪʨʘʜʘʶʱʠʭ ʭʨʦʥʠʯʝʩʢʠʤ ʪʦʥʟʠʣʣʠʪʦʤ // ɿʜʦʨʦʚʴʝ ʋʢʨʘʠʥʳ. 2011. ˉ2 (17). ʉ. 26-27. 

3. ɻʘʚʨʠʣʦʚ ɺ. ɹ., ʄʠʰʢʦʨʫʜʥʘʷ ʄ. ʀ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʛʠʜʨʦʧʝʨʝʢʠʩʝʡ ʣʠʧʠʜʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ // ʃʘʙʦʨʘʪʦʨʥʦʝ ʜʝʣʦ. 1983. ˉ3. ʉ. 33-

36. 

1,855
0,728

12,86

4,187

7,41

3,961

1,159 0,659

16,28

3,03

9,627

2,651

0

2

4

6

8

10

12

14

16

18

ɻʇʃ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ

ɻʇʃ ʚ ʩʣʶʥʝʂʘʪʘʣʘʟʘʀʃ-1ɺ ʀʃ-2 ʀʃ-6

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ

*
*

*

*

*

*

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

103 

 

4. ɿʘʨʢʫʤʦʚʘ ɸ. ɽ. ʉʪʨʫʢʪʫʨʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ // 

ɺʝʩʪʥʠʢ ʂʘʟʅʄʋ. 2017. ˉ3. ʉ. 168-175. 

5. ʀʩʢʘʢʦʚʘ ʄ. ʂ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʩʨʝʜʠ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ // ɺʝʩʪʥʠʢ ʂʘʟʅʄʋ. 2017. ˉ3. ʉ. 163-

168. 

6. ʂʘʟʘʢʦʚʘ ʈ. ɺ., ʉʢʠʙʘ ɺ. ʗ., ʄʝʣʴʥʠʢ ɺ. ʉ. ʠ ʜʨ. ʂʣʠʥʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʩʦʩʪʦʷʥʠʷ 

ʧʦʣʦʩʪʠ ʨʪʘ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʫ ʜʝʪʝʡ. ʋʞʛʦʨʦʜ: ɻʦʚʝʨʣʘ, 2012. 100 ʩ. 

7. ʂʦʨʦʙʝʡʥʠʢʦʚʘ ʕ. ʅ. ʄʦʜʠʬʠʢʘʮʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ ʚ ʨʝʘʢʮʠʠ ʩ ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ // ʃʘʙʦʨʘʪʦʨʥʦʝ ʜʝʣʦ. 1989. ˉ7. ʉ. 8-9. 

8. ʂʨʘʝʚʘ ʅ. ɻ., ʄʘʢʘʨʦʚʘ ɺ. ʀ. ʏʝʣʦʚʝʢ ʠ ʩʨʝʜʘ: ɽʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʡ ʠ ʛʫʤʘʥʠʪʘʨʥʳʡ 

ʘʩʧʝʢʪʳ // ʕʢʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ. 2014. ˉ1. ʉ. 27-36. 

9. ʄʦʩʢʚʠʥ ʉ. ɺ., ʇʦʥʦʤʘʨʝʥʢʦ ɻ. ʅ. ʃʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʘʧʧʘʨʘʪʘʤʠ ʩʝʨʠʠ çʄʘʪʨʠʢʩè ʠ 

çʃʘʟʤʠʢè. ʄ.-ʊʚʝʨʴ: ʊʨʠʘʜʘ, 2013. 208 ʩ. 

10. ʉʘʨʘʧ ʃ. ʈ. ʂʣʠʥʠʢʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʘʚʪʦʨʝʬ. ʜʠʩʩ. é ʜ-ʨʘ ʤʝʜ. 

ʥʘʫʢ. ʄ., 2015. 

11. ʉʢʨʠʧʥʠʢʦʚ ʇ. ʅ., ʉʢʨʠʧʥʠʢʦʚʘ ʊ. ʇ., ɹʘʛʘʰʦʚʘ ʃ. ʗ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ 

ʨʪʘ // ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2012. ˉ5. ʉ. 76-81.   

12. ʊʢʘʯʝʥʢʦ ʇ. I., ʃʦʭʤʘʪʦʚʘ ʅ. ʄ., ʐʠʥʢʝʚʠʯ ɺ. ɯ., ʂʘʡʜʘʰʝʚ ɯ. ʇ. ʂʣʽʥʽʢʦ-

ʽʤʫʥʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʛʦ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ ʛʽʥʛʽʚʽʪʫ ʚ ʜʽʪʝʡ // ɺʽʩʥʠʢ ʩʪʦʤʘʪʦʣʦʛʽʾ. 2004. ˉ 3. ʉ. 82ï87. 

13. ʊʦʢʘʝʚʘ ʅ. ɻ., ɹʦʣʘʥʜʠʥʘ ɽ. ʉ. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʩʬʝʨʳ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ // ʉʠʤʚʦʣ ʅʘʫʢʠ. 2017. ̄03-3. ʉ. 194-196. 

14. ʇʫʭʣʠʢ ʄ. ʉ., ʊʘʛʫʥʦʚʘ ʀ. ʂ., ɸʥʜʨʝʝʚ ɸ. ɺ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʃʠʟʘʢ ʧʨʠ ʪʦʥʟʠʣʣʦʬʘʨʠʥʛʠʪʘʭ // ɿʜʦʨʦʚʴʝ ʋʢʨʘʠʥʳ. 2012. ̄4. ʉ. 1-2. 

15. Thornhill M. H. et al. A randomized, double-blind, placebo-controlled trial of 

pentoxifylline for the treatment of recurrent aphthous stomatitis // Archives of dermatology. 2007. 

V. 143. ˉ4. P. 463-470. DOI: 10.1001/archderm.143.4.463. 

16. Torgerson R. R., Davis M. D. P., Bruce A. J., Farmer S. A., Rogers R. S. Contact allergy in 

oral disease // Journal of the American Academy of Dermatology. 2007. V. 57. ̄2. P. 315-321. 

DOI: 10.1016/j.jaad.2007.04.017. 

 

References: 

1. Azimbaev, N. M. (2016). Etiologiya i prichiny vozniknoveniya khronicheskogo 

retsidiviruyushchego aftoznogo stomatita polosti rta (obzor literatury). Molodoi uchenyi, (26), 189-

193. 

2. Buryak, V. N., Poshekhonova, Yu. V., & Shaban, N. I. (2011). Optimizatsiya taktiki 

vedeniya detei, stradayushchikh khronicheskim tonzillitom. Zdorove Ukrainy, 2(17), 26-27. 

3. Gavrilov, V. B., Mishkorudnaya, M. I. (1983). Spektrofotometricheskoe opredelenie 

soderzhaniya gidroperekisei lipidov v plazme krovi. Laboratornoe delo, (3). 33-36. 

4. Zarkumova, A. E. (2017). Struktura zabolevaemosti slizistoi obolochki polosti rta. Vestnik 

KazNMU, (3), 168-175. 

5. Iskakova, M. K. (2017). Udelônyi ves zabolevanii slizistoi obolochki polosti rta sredi chasto 

vstrechayushchikhsya stomatologicheskikh zabolevanii. Vestnik KazNMU, (3), 163-168. 

6. Kazakova, R. V., Skiba, V. Ya., Melnik, V. S., & al. (2012). Klinicheskie kriterii 

sostoyaniya polosti rta pri zabolevaniyakh slizistoi obolochki u detei. Uzhgorod, Goverla, 100. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

104 

 

7. Korobeinikova, E. N. (1989). Modifikatsiya opredeleniya produktov perekisnogo 

okisleniya lipidov v reaktsii s tiobarbiturovoi kislotoi. Laboratornoe delo, (7), 8-9. 

8. Kraeva, N. G., & Makarova, V. I. (2014). Chelovek i sreda: Estestvenno-nauchnyi i 

gumanitarnyi aspekty. Ekologiya cheloveka, (1), 27-36. 

9. Moskvin, S. V., & Ponomarenko, G. N. (2013). Lazernaya terapiya apparatami serii 

ñMatriksò i ñLazmikò. Moscow, Tver, Triada, 208. 

10. Sarap, L. R. (2015). Kliniko-organizatsionnye aspekty profilaktiki stomatologicheskikh 

zabolevanii u detei s uchetom ekologo-geograficheskikh faktorov: avtoref. Dr. diss. Moscow. 

11. Skripnikov, P. N., Skripnikova, T. P., & Bagashova, L. Ya. (2012). Mulôtidistsiplinarnaya 

kontseptsiya v diagnostike i lechenii bolônykh s zabolevaniyami slizistoi obolochki polosti rta. 

Ukrainskii stomatologc̔hnii almanakh, (5), 76-81. 

12. Tkachenko, P. I., Lokhmatova, N. M., Shinkevich, V. ɯ., & Kaidashev, ɯ. P. (2004). 

Kl̔n̔ko- m̔unologc̔hne obgruntuvannya diferentsi̔ovanogo pd̔khodu do lk̔uvannya khronc̔hnogo 

generalz̔ovanogo kataralnogo gn̔g̔v̔tu v dt̔ei. V̔snik stomatologi̔, (3), 82-87. 

13. Tokaeva, N. G., & Bolandina, E. S. (2017). Izuchenie vliyaniya vozdeistviya 

ekologicheskikh faktorov tekhnosfery na zdorovôe cheloveka. Simvol Nauki, (03-3), 194-196. 

14. Pukhlik, M. S., Tagunova, I. K., & Andreev, A. V. (2012). Otsenka effektivnosti 

primeneniya preparata Lizak pri tonzillofaringitakh. Zdorove Ukrainy, (4), 1-2. 

15. Thornhill, M. H., Baccaglini, L., Theaker, E., & Pemberton, M. N. (2007). A randomized, 

double-blind, placebo-controlled trial of pentoxifylline for the treatment of recurrent aphthous 

stomatitis. Archives of dermatology, 143(4), 463-470. doi:10.1001/archderm.143.4.463. 

16. Torgerson, R. R., Davis, M. D. P., Bruce, A. J., Farmer, S. A., & Rogers, R. S. (2007). 

Contact allergy in oral disease. Journal of the American Academy of Dermatology, 57(2), 315-321. 

https://doi.org/10.1016/j.jaad.2007.04.017. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 12.04.2019 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

17.04.2019 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʉʫʝʨʢʫʣʦʚ ʕ. ʉ., ʖʣʜʘʰʝʚ ʀ. ʄ., ʄʘʤʳʨʘʣʠʝʚ ɸ. ɹ., ɾʫʤʘʰʦʚʘ ʅ. ʂ., ʖʣʜʘʰʝʚʘ ɻ. ʀ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʨʘʧʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʜʝʪʝʡ 

// ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ5. ʉ. 96-104. https://doi.org/10.33619/2414-

2948/42/13. 

 

Cite as (APA): 

Suerkulov, E., Yuldashev, I., Mamyraliev, A., Zhumashova, N. & Yuldasheva, G. (2019). 

Complex Therapy of Oral Mucosa Inflammatory Diseases in Children. Bulletin of Science and 

Practice, 5(5), 96-104. https://doi.org/10.33619/2414-2948/42/13. (in Russian). 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

105 

 

ʋɼʂ 616.411-053:616.155.294:615.834+616.5  https://doi.org/10.33619/2414-2948/42/14 

 

ʈɽɿʋʃʔʊɸʊʓ ʃɽʏɽʅʀʗ ɼɽʊɽʁ ʉ ʀʄʄʋʅʅʆʁ ʊʈʆʄɹʆʎʀʊʆʇɽʅʀʏɽʉʂʆʁ 

ʇʋʈʇʋʈʆʁ ɺʓʉʆʂʆɻʆʈʅʓʄ ʂʃʀʄɸʊʆʄ ʂʓʈɻʓɿʉʊɸʅɸ 

 

Éʕʩʝʥʛʝʣʜʠ ɸ., ʆ ʩhʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ 

Éʄʘʡʤʝʨʦʚʘ ɻ. ʐ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ 

ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

Éʄʘʤʘʪʦʚ ʉ. ʄ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʂʳʨʛʳʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ 

(ʂɻʄɸ) ʠʤ. ʀ.ʂ. ɸʭʫʥʙʘʝʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

 

TREATMENT RESULTS OF CHILDREN WITH IMMUNE THROMBOCYTOPENIC 

PURPURA IN THE SETTING OF HIGH-ALTITUDE CLIMATE IN KYRGYZSTAN 

 

ÉEsengeldi A., Osh State University, Osh, Kyrgyzstan 

ÉMaimerova G., Dr. habil., Maternity and child welfare national center under the Ministry 

of Health of the Kyrgyz Republic, Bishkek, Kyrgyzstan 

ÉMamatov S., Dr. habil., I.K. Akhunbaev Kyrgyz State Medical Academy (KSMA), 

 Bishkek Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 27 ʜʝʪʝʡ ʩ ʠʤʤʫʥʥʦʡ 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʦʡ ʚ ʧʨʦʮʝʩʩʝ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ. ɺʩʝ ʜʝʪʠ ʩ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʠ ʙʝʟ ʵʬʬʝʢʪʘ ʣʝʯʝʥʥʳʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʝʡ 

(ʧʨʝʜʥʠʟʦʣʦʥʦʤ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʝ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʩʦʢʦʛʦʨʥʫʶ ʢʣʠʤʘʪʦʪʝʨʘʧʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ, ʫ 

ʜʚʫʭ ʜʝʪʝʡ ʜʦʩʪʠʛʥʫʪʘ ʧʦʣʥʘʷ ʠ ʫ 17 ð ʯʘʩʪʠʯʥʘʷ ʨʝʤʠʩʩʠʷ. ʋ 6 ʜʝʪʝʡ ʫʣʫʯʰʝʥʠʝ ʢʣʠʥʠʢʦï

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʦʩʠʣʦ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ 2-ʭ ʜʝʪʝʡ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʜʝʪʷʤ ʩ ʧʦʣʥʦʡ, ʯʘʩʪʠʯʥʦʡ 

ʨʝʤʠʩʩʠʝʡ ʠ ʢʣʠʥʠʢʦïʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʫʣʫʯʰʝʥʠʝʤ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ ʥʝ 

ʧʦʥʘʜʦʙʠʣʦʩʴ. 

 

Abstract. The article presents the results of treatment of 27 children with immune 

thrombocytopenic purpura in the process of high-altitude climate therapy. All children had approved 

final diagnosis and no positive hormone therapy (prednisone) effects. As a result of 

the ineffectiveness of drug therapy, patients were sent to the high-altitude climate therapy. In 

the process of high-altitude climate therapy, two children achieved complete and 17 children 

achieved partial remission. Improvement of clinical and hematological parameters was temporary in 

6 children, and lack of effect was registered in 2 children. During the year of observation, no 

treatment was needed in children with complete, partial remission and clinical and hematological 

improvement.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʠʤʤʫʥʥʘʷ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʘʷ ʧʫʨʧʫʨʘ, ʣʝʯʝʥʠʝ, 

ʚʳʩʦʢʦʛʦʨʥʘʷ ʢʣʠʤʘʪʦʪʝʨʘʧʠʷ. 

 

Keyword: children, idiopathic thrombocytopenic purpura, treatment, high-altitude climatic 

therapy.  

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʀʤʤʫʥʥʘʷ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʘʷ ʧʫʨʧʫʨʘ (ʀʊʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʢʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʠʘʪʨʠʠ ʠ ʛʝʤʘʪʦʣʦʛʠʠ, ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʜʠʘʪʝʟʦʚ. ʃʝʯʝʥʠʝ 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʳ ʫ ʜʝʪʝʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʥʦʡ, ʪʘʢ 

ʢʘʢ ʥʝ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʢʣʠʥʠʢʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʤʠʩʩʠʠ ʠ ʧʦʣʥʦʛʦ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ [1ï3]. ʉʧʦʥʪʘʥʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʚʠʜʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʥʘ ʢʦʞʝ, ʦʙʠʣʴʥʳʭ ʥʦʩʦʚʳʭ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʘ ʫ ʜʝʚʦʯʝʢ ʧʫʙʝʨʪʘʪʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʤʘʪʦʯʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʩʚʷʟʘʥʳ ʩ ʠʤʤʫʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʠ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʨʫʰʝʥʠʝʤ ʘʥʛʠʦʪʨʦʬʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ [2ï3]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʣʝʯʝʥʠʶ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʳ. ʅʘʠʙʦʣʝʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʧʦʣʥʝʥʳ ʟʘ ʨʫʙʝʞʦʤ, ʛʜʝ ʫʨʦʚʝʥʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʣʝʯʝʙʥʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʩ ʀʊʇ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʂʳʨʛʳʟʩʪʘʥʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʰʠʨʦʢʦ ʘʧʨʦʙʠʨʦʚʘʥʳ ʠ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʪʘʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʩʧʦʩʦʙʳ ʢʦʨʨʝʢʮʠʠ ʀʊʇ, ʢʘʢ ʚʥʫʪʨʠʚʝʥʥʳʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ (ɺɺʀɻ), ʠʥʪʝʨʬʝʨʦʥʳ, ʘʥʪʠ-

ɼ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ, ʘʛʦʥʠʩʪʳ ʪʨʦʤʙʦʧʦʵʪʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ [1ï3]. ʅʦ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʧʦʢʘ 

ʥʝ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʫ ʥʘʩ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʦʬʠʮʠʘʣʴʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʩʪʨʘʥʳ. 

ʇʦʵʪʦʤʫ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʬʦʨʤ ʠʤʤʫʥʥʦʡ 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʳ ʦʩʪʘʝʪʩʷ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʘʷ ʪʝʨʘʧʠʷ, ʘ ʧʨʠ ʝʝ 

ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ð ʩʧʣʝʥʵʢʪʦʤʠʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʠʩʢ ʣʶʙʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʀʊʇ 

ʩʯʠʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʅʘʯʠʥʘʷ ʩ 1990 ʛʦʜʦʚ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ 

ʣʝʯʝʥʠʠ ʀʊʇ ʫ ʚʟʨʦʩʣʳʭ, ʘʢʪʠʚʥʦ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʛʦʨʥʳʡ ʢʣʠʤʘʪ [4]. ʕʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 40-ʜʥʝʚʥʦʝ ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʚʳʩʦʪʝ 3200 ʤʝʪʨʦʚ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʚʳʟʳʚʘʝʪ ʢʣʠʥʠʢʦïʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʠ ʨʝʤʠʩʩʠʶ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʚ 60% ʩʣʫʯʘʝʚ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚʳʩʦʢʦʛʦʨʥʘʷ 

ʢʣʠʤʘʪʦʪʝʨʘʧʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫ ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʀʊʇ [5ï6]. ʕʪʦ ʙʳʣʠ ʜʝʪʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ, ʢʦʪʦʨʳʤ ʥʘʟʥʘʯʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʥʝ ʧʨʠʚʦʜʠʣʘ ʢ 

ʢʣʠʥʠʢʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʫʣʫʯʰʝʥʠʶ, ʠ ʜʝʪʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʠʤʝʣʠ ʧʦ 3ï4 ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ 

ʚ ʩʪʘʮʠʦʥʘʨ, ʠ ʝʱʝ ʥʝ ʨʝʰʘʣʠʩʴ ʥʘ ʩʧʣʝʥʵʢʪʦʤʠʶ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʫ ʜʝʪʝʡ ʩ ʠʤʤʫʥʥʦʡ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʦʜʥʦʢʨʘʪʥʦʛʦ ʩʦʨʦʢʘʜʥʝʚʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 27 ʜʝʪʝʡ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʭʨʦʥʠʯʝʩʢʦʡ 

ʀʊʇ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 17 ʣʝʪ, ʧʦʩʪʫʧʘʚʰʠʝ ʥʘ ʣʝʯʝʥʠʝ ʚ ʚʳʩʦʢʦʛʦʨʥʫʶ ʙʘʟʫ ʊʫʷïɸʰʫ 

(3200 ʤ) ʟʘ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2016 ʛʛ. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʝʪʝʡ, 10 ʤʘʣʴʯʠʢʦʚ (37%) ʠ 17 ʜʝʚʦʯʝʢ 

(63%).  

ɼʝʪʠ, ʜʦ ʧʦʜʲʝʤʘ ʚ ʛʦʨʳ, ʧʨʦʭʦʜʠʣʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ 

ʦʙʷʟʘʪʝʣʴʥʫʶ ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʚ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ, ʦʩʤʦʪʨ, ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ. ʇʦʩʣʝ ʯʝʛʦ ʜʝʪʠ 

ʧʦʜʥʠʤʘʣʠʩʴ ʥʘ ʚʳʩʦʢʦʛʦʨʥʫʶ ʙʘʟʫ ʊʫʷïɸʰʫ ʂʳʨʛʳʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ (ʧʝʨʝʚʘʣ ʊʫʷïɸʰʫ, 3200 ʤ. ʥ. ʫ. ʤ.). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʢʫʨʩʘ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʩʦʩʪʘʚʠʣʘ 40 ʜʥʝʡ.   

ʇʝʨʝʚʘʣ ʊʫʷïɸʰʫ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʚʳʩʦʢʦʛʦʨʥʳʡ ʩʪʘʮʠʦʥʘʨ, ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʷʩʫ ʊʷʥʴï

ʐʘʥʴʩʢʠʭ ʛʦʨ ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ 3200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʂʣʠʤʘʪ ʧʝʨʝʚʘʣʘ ʊʫʷïɸʰʫ 
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ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ: ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʜʦ ʧʘʩʤʫʨʥʦʛʦ ʩ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ 

ʜʦʞʜʷʤʠ, ʩʤʝʥʷʶʱʠʤʠʩʷ ʛʨʘʜʦʤ ʠʣʠ ʩʥʝʛʦʤ. ʃʝʪʦ ʦʙʳʯʥʦ ʢʦʨʦʪʢʦʝ (60ï75 ʜʥʝʡ),  

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʘʨʴʠʨʫʝʪ  ʦʪ 17 ̄ʜʦ 22 ̄ʪʝʧʣʘ ʚ ʪʝʯʝʥʠʝ ʜʥʷ.  

ɺʦʟʜʫʭ ʯʨʝʟʚʳʯʘʡʥʦ ʩʚʝʞ, ʠʦʥʠʟʠʨʦʚʘʥ ʠ ʙʦʛʘʪ ʦʟʦʥʦʤ. ɹʘʨʦʤʝʪʨʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ 

(528 ʤʤ. ʨʪ. ʩʪ.) ʠ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʪ. ʝ. ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ, ʧʦʥʠʞʝʥʳ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ 48ï95%, ʚ ʩʨʝʜʥʝʤ ð 71%. ɺ ʩʚʷʟʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʳʩʦʢʦʛʦʨʥʳʡ ʩʪʘʮʠʦʥʘʨ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʪʦʣʴʢʦ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ 

(ʠʶʥʴïʘʚʛʫʩʪ). ɺʳʩʦʢʦʛʦʨʥʘʷ ʙʘʟʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʝʨʝʚʘʣʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ 40 ʢʦʝʢ ʩʦ ʚʩʝʤʠ ʙʳʪʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʪʨʝʭʨʘʟʦʚʳʤ 

ʧʠʪʘʥʠʝʤ.  

ʋ ʚʩʝʭ ʜʝʪʝʡ ʠʩʩʣʝʜʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʘʥʘʣʠʟʳ ʢʨʦʚʠ: ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʩ 

ʧʦʜʩʯʝʪʦʤ ʪʨʦʤʙʦʮʠʪʦʚ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ, ʦʙʱʠʡ ʘʥʘʣʠʟ ʤʦʯʠ, ʋɿʀ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ. ɼʝʪʠ ʧʨʦʭʦʜʠʣʠ ʢʦʥʩʫʣʴʪʘʮʠʶ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʃʆʈ, ʦʢʫʣʠʩʪ, 

ʩʪʦʤʘʪʦʣʦʛ.   

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Microsoft EXCEL 2007. ʍʘʨʘʢʪʝʨ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʯʠʥʷʣʩʷ ʟʘʢʦʥʘʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʦʪʨʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (ʄ) ʠ ʩʨʝʜʥʝʡ ʦʰʠʙʢʠ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ (m). ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʮʝʥʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ tïʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʜʣʷ 

ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʠ U-ʢʨʠʪʝʨʠʝʤ ʄʘʥʥʘ-ʋʠʪʥʠ (ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ) ʩ ʫʨʦʚʥʝʤ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ 0,05.  

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋ ʚʩʝʭ ʜʝʪʝʡ ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʚʳʩʦʢʦʛʦʨʥʫʶ ʢʣʠʤʘʪʦʪʝʨʘʧʠʶ ʧʨʠʤʝʥʷʣʘʩʴ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʘʷ ʪʝʨʘʧʠʷ, ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘ ʪʦʣʴʢʦ ʚʨʝʤʝʥʥʳʡ ʵʬʬʝʢʪ. ʊʘʢ, ʣʝʯʝʥʠʝ 

ʛʦʨʤʦʥʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʝʜʥʠʟʦʣʦʥʦʤ ʚ ʜʦʟʘʭ 1ï2 ʤʛ ʥʘ ʢʛ ʚʝʩʘ ʚ ʪʝʯʝʥʠʝ 20ï25 ʜʥʝʡ 

ʧʨʦʚʝʜʝʥʦ 21 ʨʝʙʝʥʢʫ, ʢʦʨʦʪʢʠʝ ʢʫʨʩʳ ʧʨʝʜʥʠʟʦʣʦʥʘ ʧʦʣʫʯʠʣʠ ʦʩʪʘʣʴʥʳʝ 6 ʜʝʪʝʡ. 

ɻʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʬʦʥʝ ʧʝʨʝʣʠʚʘʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʦʚʠ: 

ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʘʷ ʧʣʘʟʤʘ, ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪ ʠ ʵʨʠʪʨʦʮʠʪʘʨʥʘʷ ʤʘʩʩʘ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʵʬʬʝʢʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 3 ʜʦ 5 ʤʝʩʷʮʝʚ 

ʦʪʤʝʯʘʣʩʷ ʫ 19 ʜʝʪʝʡ, ʦʪ 6 ʜʦ 9 ʤʝʩʷʮʝʚ ð ʫ ʦʩʪʘʣʴʥʳʭ 8 ʜʝʪʝʡ. ʇʨʠ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ 

ʦʙʦʩʪʨʝʥʠʠ ʠʤ ʧʦʚʪʦʨʥʦ ʥʘʟʥʘʯʘʣʠʩʴ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ (ʧʨʝʜʥʠʟʦʣʦʥ) ʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 

ʧʝʨʝʣʠʚʘʣʘʩʴ ʢʦʤʧʦʥʝʥʪʥʘʷ ʛʝʤʦʪʝʨʘʧʠʷ (ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʘʷ ʧʣʘʟʤʘ, ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪ, 

ʵʨʠʪʨʦʮʠʪʘʨʥʘʷ ʤʘʩʩʘ). 

ʇʝʨʝʜ ʧʦʜʲʝʤʦʤ ʥʘ ʚʳʩʦʢʦʛʦʨʥʫʶ ʙʘʟʫ ʊʫʷïɸʰʫ, ʚʩʝ ʜʝʪʠ ʙʳʣʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʚ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ, ʛʜʝ ʧʨʦʰʣʠ ʧʦʣʥʦʝ ʢʣʠʥʠʢʦïʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ɺ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʯʠʩʣʦ ʪʨʦʤʙʦʮʠʪʦʚ ʙʳʣʦ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʠʭ ʮʠʬʨ, ʙʦʣʴʥʦʡ ʨʝʙʝʥʦʢ ʧʨʦʭʦʜʠʣ 

ʧʨʝʧʦʜʛʦʪʦʚʢʫ, ʪʦ ʝʩʪʴ ʧʝʨʝʣʠʚʘʣʩʷ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪ, ʥʘʟʥʘʯʘʣʠʩʴ ʢʫʨʩʳ ʧʨʝʜʥʠʟʦʣʦʥʘ, ʠ 

ʪʦʣʴʢʦ ʧʦʣʝ ʵʪʦʛʦ ʜʝʪʠ ʧʦʜʥʠʤʘʣʠʩʴ ʚ ʚʳʩʦʢʦʛʦʨʴʝ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1, ʧʨʠ ʠʩʭʦʜʥʦʤ ʦʩʤʦʪʨʝ, ʧʨʦʷʚʣʝʥʠʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ. ʊʘʢ, ʝʜʠʥʠʯʥʳʝ ʢʨʦʚʦʧʦʜʪʝʢʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʚʩʝʭ ʜʝʪʝʡ (100%), ʧʝʪʝʭʠʠ ð ʫ 22 (81,4%) ʠʟ ʥʠʭ. ɺʣʘʞʥʘʷ ʧʫʨʧʫʨʘ 

ʠʤʝʣʘʩʴ ʫ 17 (62,9%) ʜʝʪʝʡ. ɸʥʝʤʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʚʳʷʚʣʝʥ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ð 18 

(66,6%). ʂʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 16,1 ʜʦ 42,7Ĭ109/ʣ, ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 

25,0Ñ2,18Ĭ10 ʣ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 2-ʭ ʜʝʪʝʡ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ (16,1 ʠ 18,4Ĭ109 ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  
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ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʜʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʝ [4], ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ 

ʦʙʳʯʥʦ ʧʘʜʘʝʪ, ʯʪʦ ʥʦʩʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʜʦ ʧʦʜʲʝʤʘ ʚ ʛʦʨʳ, 8 ʜʝʪʷʤ ʩ ʚʳʨʘʞʝʥʥʳʤ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʠ 

ʥʠʟʢʠʤʠ ʮʠʬʨʘʤʠ ʪʨʦʤʙʦʮʠʪʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʨʝʣʠʚʘʥʠʝ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʘ (ʧʦ ʜʚʝ 

ʜʦʟʳ ʜʚʫʢʨʘʪʥʦ). ʂʨʦʤʝ ʪʦʛʦ, ʜʚʫʤ ʜʝʪʷʤ ʩ ʫʨʦʚʥʝʤ ʪʨʦʤʙʦʮʠʪʦʚ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʙʳʣ ʥʘʟʥʘʯʝʥ ʧʨʝʜʥʠʟʦʣʦʥ ʧʘʨʝʥʪʝʨʘʣʴʥʦ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʝ, ʩ ʧʦʩʪʝʧʝʥʥʦʡ ʦʪʤʝʥʦʡ 

ʜʦʟʳ ʢ 10-ʤʫ ʜʥʶ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʝ.  

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ (54%) ʚ ʧʝʨʚʳʝ ʜʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʦʪʤʝʯʘʣʠʩʴ 

ʧʨʠʟʥʘʢʠ ʚʳʩʦʪʥʦʡ ʙʦʣʝʟʥʠ (ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ ʠ ʦʙʱʘʷ 

ʩʣʘʙʦʩʪʴ), ʥʦ ʵʪʠ ʩʠʤʧʪʦʤʳ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʠʤʠ ʩʪʨʦʛʦʛʦ ʧʦʩʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʭʦʜʠʣʠ ʚ 

ʩʨʦʢʠ ʦʪ 3 ʜʦ 7 ʜʥʝʡ. ɺʩʝ ʜʝʪʠ ʧʦʣʫʯʠʣʠ ʧʦʣʥʳʡ ʢʫʨʩ ʩʦʨʦʢʘʜʥʝʚʥʦʡ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ.  

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʚʠʜʝ ʫʣʫʯʰʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʣʦʩʴ ʢ 20-

ʤʫ ʜʥʶ ʧʨʝʙʳʚʘʥʠʷ ʚ ʛʦʨʘʭ (ʊʘʙʣʠʮʘ). ʅʘʯʠʥʘʷ, ʩ ʵʪʦʛʦ ʩʨʦʢʘ ʧʨʝʙʳʚʘʥʠʷ ʚ ʛʦʨʘʭ 

ʥʘʙʣʶʜʘʣʦʩʴ ʟʘʤʝʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʜʲʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ. ʅʘ ʬʦʥʝ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʦʚ, ʥʘʙʣʶʜʘʣʦʩʴ ʠʩʯʝʟʥʦʚʝʥʠʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ.  

 

ʊʘʙʣʠʮʘ. 

ɼʀʅɸʄʀʂɸ ʂʃʀʅʀʏɽʉʂʆʁ ʂɸʈʊʀʅʓ ʀ ʂʆʃʀʏɽʉʊɺɸ ʊʈʆʄɹʆʎʀʊʆɺ  

ʋ ɼɽʊɽʁ ʀʊʇ ɺ ʇʈʆʎɽʉʉɽ ɺʓʉʆʂʆɻʆʈʅʆʁ ʂʃʀʄɸʊʆʊɽʈɸʇʀʀ  

ʀ ɺ ʆʊɼɸʃɽʅʅʆʄ ʇɽʈʀʆɼɽ ʅɸɹʃʖɼɽʅʀʗ 

 

ʉʠʥʜʨʦʤʳ ɼʦ 

ʧʦʜʲʝʤʘ  

ʚ ʛʦʨʳ 

ʉʨʦʢʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ 

ʉʨʦʢʠ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʣʝ ʩʧʫʩʢʘ 

ʚ ʛʦʨʦʜ ɹʠʰʢʝʢ 

10-ʡ 

ʜʝʥʴ 

20-ʡ 

ʜʝʥʴ 

30-ʡ ʜʝʥʴ 40-ʡ ʜʝʥʴ ʏ/ʟ 6 ʤʝʩ. ʏ/ʟ 12 

ʤʝʩ. 

ɻʝʤʦʨʨʘʛʠʯʝʩʢʠʡ 

ʩʠʥʜʨʦʤ  

       

ʢʨʦʚʦʧʦʜʪʝʢʠ,  

n (%) 

27 (100) 24 (88,8) 15 (55,5) 6 (22,2) *  2 (7,4) * 4 (14,8) *  7 (25,9) *  

ʧʝʪʝʭʠʠ, n (%) 22 (81,4) 21 (77,7) 11 (40,7) 5 (18,5) *  2 (7,4) *  2 (7,4) *  5 (18,5) *  

ʢʨʦʚʦʪʝʯʝʥʠʝ ʠʟ 

ʜʝʩʝʥ, n (%) 

17 (62,9) 15 (55,5) 10 (37,0) 4 (14,8) *  1 (3,7) *  3 (11,1) *  4 (14,8) *  

ʢʨʦʚʦʪʝʯʝʥʠʝ ʠʟ 

ʥʦʩʘ, n (%) 

17 (22,9) 14 (51,8) 9 (33,3) 2 (7,4) *  0 (0) *  2 (7,4) *  2 (7,4) *  

ɸʥʝʤʠʯʝʩʢʠʡ 

ʩʠʥʜʨʦʤ n (%)  

18 (66,6) 11 (40,7) 6 (22,2) 4 (14,8) *  1 (3,7) *  2 (7,4) *  4 (14,8) *  

ʂʦʣʠʯʝʩʪʚʦ 

ʪʨʦʤʙʦʮʠʪʦʚ, 

ʪʳʩ/ʤʢʣ. 

23,5Ñ1,53 27,2Ñ1,29 38,1°1,58 67,1°2,05* 88,1°2,33* 77,2°3,07* 60,4°2,33* 

ʇʨʠʤʝʯʘʥʠʝ: ʨ<0,05 ð ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʦʤ (ʢʨʠʪʝʨʠʠ 

ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ). 

 

ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʩʪʘʣʠ ʙʝʩʧʦʢʦʠʪʴ ʧʨʦʷʚʣʝʥʠʷ ʘʥʝʤʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʋ ʜʝʪʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦʩʴ ʩʘʤʦʯʫʚʩʪʚʠʝ, ʦʥʠ ʩʪʘʣʠ ʥʘʤʥʦʛʦ ʘʢʪʠʚʥʝʝ, ʝʞʝʜʥʝʚʥʦ ʩʦʚʝʨʰʘʣʠ 

ʧʨʦʛʫʣʢʠ ʧʦ ʛʦʨʘʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʩʷ ʘʧʧʝʪʠʪ.   

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʜʚʠʛʠ ʚ ʩʦʩʪʦʷʥʠʠ ʙʦʣʴʥʳʭ ʜʝʪʝʡ, ʥʘʩʪʫʧʠʣʠ ʢ 

ʢʦʥʮʫ ʧʨʝʙʳʚʘʥʠʷ ʚ ʛʦʨʘʭ. ʂ 40-ʤʫ ʜʥʶ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ 

ʩʠʥʜʨʦʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʢʫʧʠʨʦʚʘʣʩʷ. ʋ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʜʝʪʝʡ ʦʪʤʝʯʘʣʦʩʴ 
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ʧʦʷʚʣʝʥʠʝ ʙʝʩʧʨʠʯʠʥʥʳʭ ʢʨʦʚʦʧʦʜʪʝʢʦʚ, ʧʨʠʯʠʥʘ ʢʦʪʦʨʦʡ ʩʢʦʨʝʝ ʚʩʝʛʦ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ 

ʯʨʝʟʤʝʨʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʜʝʪʝʡ ʠ ʠʭ ʧʦʩʪʦʷʥʥʳʤʠ ʠʛʨʘʤʠ.  

ʅʝʧʨʝʨʳʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʵʪʠʤʠ ʜʝʪʴʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʛʦ ʛʦʜʘ ʧʦʩʣʝ ʩʧʫʩʢʘ ʩ 

ʚʳʩʦʢʦʛʦʨʴʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ 20 ʠʟ ʥʠʭ ʧʝʨʠʦʜʘʤʠ ʦʪʤʝʯʘʣʠʩʴ ʥʝ ʫʛʨʦʞʘʶʱʠʝ ʞʠʟʥʠ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʚʳʩʳʧʘʥʠʷ ʥʘ ʪʝʣʝ, ʘ ʫ 5 ʜʝʪʝʡ ð ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʥʦʩʦʚʳʝ ʠ ʜʝʩʥʝʚʳʝ 

ʢʨʦʚʦʪʝʯʝʥʠʷ. ʕʪʠʤ ʜʝʪʷʤ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʥʝ ʧʦʥʘʜʦʙʠʣʘʩʴ. ɼʚʫʤ 

ʜʝʪʷʤ, ʫ ʢʦʪʦʨʳʭ ʥʦʩʦʚʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ ʥʦʩʠʣʠ ʧʝʨʠʦʜʠʯʥʳʡ ʠ ʟʘʪʷʞʥʦʡ ʭʘʨʘʢʪʝʨ ʙʳʣʠ 

ʥʘʟʥʘʯʝʥʳ 3-ʭ ʥʝʜʝʣʴʥʳʝ ʢʫʨʩʳ ʧʨʝʜʥʠʟʦʣʦʥʘ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ 

ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʧʦʣʥʦʝ ʢʫʧʠʨʦʚʘʥʠʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ.  

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʧʨʦʮʝʩʩʝ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʣʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, 

ʥʘʯʠʥʘʷ ʩ 10-ʛʦ ʜʥʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʛʦʨʘʭ ʯʠʩʣʦ ʪʨʦʤʙʦʮʠʪʦʚ ʨʘʩʪʝʪ. ʅʦ ʟʘʤʝʪʥʳʝ ʩʜʚʠʛʠ 

ʦʪʤʝʯʘʣʠʩʴ ʥʘ 20-ʡ ʠ 30-ʡ ʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʝ, ʢʦʛʜʘ ʠʭ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʩʪʘʚʠʣʦ 38,1°1,58 ʠ 67,1°2,05 ʪʳʩ/ʤʢʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʢʦʥʮʫ ʩʨʦʢʘ, ʪʦ ʝʩʪʴ ʥʘ 40-ʡ ʜʝʥʴ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʛʦʨʘʭ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʦʚ ʜʦʩʪʠʛʣʦ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ, ʩʦʩʪʘʚʣʷʷ ʚ 

ʩʨʝʜʥʝʤ 88,1°2,33 ʪʳʩ/ʤʢʣ (ʨ<0,05). 

ʇʦʩʣʝ ʩʧʫʩʢʘ ʚ ʛ. ɹʠʰʢʝʢ ʠʩʩʣʝʜʦʚʘʥʠʝ ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩʧʫʩʪʷ 6 ʠ 12 

ʤʝʩʷʮʝʚ. ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚ ʛʦʨʘʭ, ʯʠʩʣʦ ʪʨʦʤʙʦʮʠʪʦʚ ʜʝʨʞʠʪʩʷ ʥʘ 

ʜʦʩʪʠʛʥʫʪʦʤ ʫʨʦʚʥʝ, ʘ ʚʦʪ ʩʧʫʩʪʷ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚʩʝ-ʪʘʢʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʦʚ, ʥʦ ʠʭ ʟʥʘʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (ʨ<0,05).  

ʈʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: ʧʦʣʥʘʷ ʨʝʤʠʩʩʠʷ 

(ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʠʣʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʛʦʨʤʦʥʘʭ ʠ ʪʨʘʥʩʬʫʟʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʦʚʠ); ʯʘʩʪʠʯʥʘʷ ʨʝʤʠʩʩʠʷ (ʩʪʦʡʢʦʝ 

ʫʣʫʯʰʝʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʛʦʨʤʦʥʘʭ ʠ 

ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ); ʚʨʝʤʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ (ʤʝʥʝʝ 2 ʤʝʩ) ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ, ʠʟ 27 ʜʝʪʝʡ, ʧʦʣʫʯʠʚʰʠʭ ʚʳʩʦʢʦʛʦʨʥʫʶ ʢʣʠʤʘʪʦʪʝʨʘʧʠʶ, ʫ 

ʜʚʫʭ ʜʝʪʝʡ ʜʦʩʪʠʛʥʫʪʘ ʧʦʣʥʘʷ ʠ ʫ 17 ð ʯʘʩʪʠʯʥʘʷ ʨʝʤʠʩʩʠʷ. ʋ 6 ʜʝʪʝʡ ʫʣʫʯʰʝʥʠʝ ʢʣʠʥʠʢʦ-

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʦʩʠʣʦ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ 2 ʜʝʪʝʡ.  

 

 
ʈʠʩʫʥʦʢ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʫ ʜʝʪʝʡ ʩ ʠʤʤʫʥʥʦʡ 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʦʡ. 

 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʜʝʪʠ ʩ ʧʦʣʥʦʡ ʠ ʯʘʩʪʠʯʥʦʡ ʨʝʤʠʩʩʠʝʡ ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ ʥʝ 

ʠʩʧʳʪʘʣʠ, ʧʦʵʪʦʤʫ ʠʤ ʥʝ ʧʦʥʘʜʦʙʠʣʦʩʴ ʥʠʢʘʢʦʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ. 

ʐʝʩʪʝʨʦ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʚʨʝʤʝʥʥʳʡ ʵʬʬʝʢʪ ʣʝʯʝʥʠʷ, ʥʝ ʠʤʝʣʠ ʷʚʥʦʛʦ 

ʦʙʦʩʪʨʝʥʠʷ ʙʦʣʝʟʥʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʚ ʩʪʘʮʠʦʥʘʨ. ʅʦ ʚ ʩʚʷʟʠ ʩ 

17 (63%)

2 (7,4%)
2 (7,4%)

6 (22,2%)

ʏʘʩʪʠʯʥʘʷ ʨʝʤʠʩʩʠʷ

ʇʦʣʥʘʷ ʨʝʤʠʩʩʠʷ

ʆʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʘ

ʂʣʠʥʠʢʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ
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ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʚʠʜʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʥʦʩʦʚʳʭ 

ʢʨʦʚʦʪʝʯʝʥʠʡ ʠ ʧʝʪʝʭʠʡ, ʚ ʩʨʦʢʠ ʦʪ 4 ʜʦ 12 ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʠʰʣʦʩʴ ʥʘʟʥʘʯʠʪʴ 

ʢʦʨʦʪʢʠʝ ʢʫʨʩʳ ʧʨʝʜʥʠʟʦʣʦʥʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʢʫʧʠʨʦʚʘʥʳ ʧʨʦʷʚʣʝʥʠʷ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ɸ ʜʚʦʝ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʚʝʪʠʣʠ ʥʘ ʚʳʩʦʢʦʛʦʨʥʫʶ 

ʢʣʠʤʘʪʦʪʝʨʘʧʠʶ, ʠʤʝʣʠ ʟʘ ʛʦʜ ʧʦ ʦʜʥʦʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ ʩʪʘʮʠʦʥʘʨ, ʠ ʠʤ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ 

ʪʨʝʭʥʝʜʝʣʴʥʳʝ ʢʫʨʩʳ ʧʨʝʜʥʠʟʦʣʦʥʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʚʠʜʝ 

ʢʫʧʠʨʦʚʘʥʠʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʪʨʦʤʙʦʮʠʪʦʚ.   

ʈʝʟʶʤʠʨʫʷ  ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ  

ʨʝʟʫʣʴʪʘʪʳ ʫ ʙʦʣʴʥʳʭ ʀʊʇ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ, ʦʙʫʩʣʦʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: ʚʦ-ʧʝʨʚʳʭ, ʛʠʧʦʢʩʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʡ ʚʳʨʘʙʦʪʢʝ 

ʪʨʦʤʙʦʧʦʵʪʠʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʷ ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʳʡ ʨʦʩʪʦʢ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ, ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ; ʚʦ-ʚʪʦʨʳʭ, 

ʫʚʝʣʠʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʚ ʛʦʨʘʭ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʥʝ ʠʩʢʣʶʯʘʝʪ ʠʭ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʠ ʥʦʩʠʪ ʘʫʪʦʠʤʤʫʥʥʳʡ ʭʘʨʘʢʪʝʨ. 
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ʩ ʠʤʤʫʥʥʦʡ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʦʡ. 
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ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʜʦʩʪʠʞʝʥʠʶ ʨʝʤʠʩʩʠʠ ʫ 70% ʙʦʣʴʥʳʭ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʚ ʣʝʯʝʥʠʠ ʜʝʪʝʡ ʭʨʦʥʠʯʝʩʢʦʡ 

ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʦʡ ʧʫʨʧʫʨʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉ-

ʃʇʅʇ) ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʪʘʪʠʥʳ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʨʘʧʠʝʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʣʠʧʠʜʝʤʠʝʡ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʩʪʘʪʦʯʥʳʡ (ʨʝʟʠʜʫʘʣʴʥʳʡ) 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʡ ʨʠʩʢ ʜʘʞʝ ʧʦʩʣʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʝʥʦʩʠʤʦʡ ʪʝʨʘʧʠʠ ʩʪʘʪʠʥʘʤʠ. 

ʇʨʦʧʨʦʪʝʠʥ ʢʦʥʚʝʨʪʘʟʘ ʩʫʙʪʠʣʠʟʠʥ/ʢʝʢʩʠʥ ʪʠʧʘ 9 (PCSK9) ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ ʜʣʷ ʩʥʠʞʝʥʠʷ ʍʉ-ʃʇʅʇ. PCSK9 ʩʥʠʞʘʝʪ ʟʘʭʚʘʪ ʃʇʅʇ ʠʟ 

ʢʨʦʚʦʪʦʢʘ, ʫʩʠʣʠʚʘʷ ʜʝʛʨʘʜʘʮʠʶ ʨʝʮʝʧʪʦʨʦʚ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʨʃʇʅʇ) ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʝʮʠʨʢʫʣʷʮʠʶ ʨʃʇʅʇ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʪʢʠ. ʇʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʦʣʠ PCSK9, ʚ ʜʘʥʥʦʤ ʦʙʟʦʨʝ, ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ 

ʣʝʯʝʥʠʷ ʛʠʧʝʨʣʠʧʠʜʝʤʠʡ ð ʠʥʛʠʙʠʪʦʨʳ PCSK9.  

 

Abstract. Elevated plasma low-density lipoprotein cholesterol (LDL-C) is an important risk 

factor for cardiovascular diseases. Statins are the most widely used therapy for patients with 

hyperlipidemia. However, a significant residual cardiovascular risk remains in some patients even 
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after maximally tolerated statin therapy. Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a 

new promising therapeutic target for decreasing LDL-C. PCSK9 reduces LDL intake from 

circulation by enhancing low-density lipoprotein receptors (LDLR) degradation and preventing 

LDLR recirculation to the cell surface. In addition to examining the functional role of PCSK9, this 

review also discusses new drugs for the treatment of hyperlipidemia ð PCSK9 inhibitors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʧʨʦʪʝʠʥ ʢʦʥʚʝʨʪʘʟʘ ʩʫʙʪʠʣʠʟʠʥ/ʢʝʢʩʠʥ ʪʠʧʘ 9, ʭʦʣʝʩʪʝʨʠʥ, 

ʣʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʠʥʛʠʙʠʪʦʨʳ PCSK9.  

 

Keywords: proprotein convertase subtilisin/kexin type 9, low-density lipoprotein, cholesterol, 

PCSK9 inhibitors.  

 

ʇʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʭʦʣʝʩʪʝʨʠʥʘ (ʍʉ) ʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ) ʚ 

ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʉʥʠʞʝʥʠʝ 

ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ ʍʉ ʠ ʃʇʅʇ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʦʡ ʮʝʣʴʶ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʝʡ ʦʩʪʘʶʪʩʷ ʩʪʘʪʠʥʳ, ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʪ ʙʠʦʩʠʥʪʝʟʫ 

ʭʦʣʝʩʪʝʨʠʥʘ ʟʘ ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ð 3-ʛʠʜʨʦʢʩʠ-3-ʤʝʪʠʣʛʣʫʪʘʨʠʣ-

ʢʦʵʥʟʠʤ ɸ ʨʝʜʫʢʪʘʟʳ. ʆʜʥʘʢʦ, ʫ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʩʪʘʪʠʥʦʚʘʷ ʪʝʨʘʧʠʷ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʚʳʭ ʫʨʦʚʥʝʡ ʍʉ ʠ ʃʇʅʇ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʨʥʦ ʫ 30% ʧʘʮʠʝʥʪʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʩʪʘʪʠʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʩʦ ʩʪʦʨʦʥʳ ʤʳʰʮ [2ï3]. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ 

ʪʝʨʘʧʠʶ ʩʪʘʪʠʥʘʤʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ ʨʝʟʠʜʫʘʣʴʥʳʡ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʡ ʨʠʩʢ 

ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ [4].  

ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʤʠʰʝʥʝʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʩʪʘʣ ʬʝʨʤʝʥʪ ʧʨʦʧʨʦʪʝʠʥ ʢʦʥʚʝʨʪʘʟʘ 

ʩʫʙʪʠʣʠʟʠʥ ʢʝʢʩʠʥ ʪʠʧʘ 9 (PCSK9), ʢʦʪʦʨʳʡ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ 2003 ʛ. ʢʘʥʘʜʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ N. G. Seidah. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ PCSK9 ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʝʥʝʨʘʮʠʠ 

ʧʝʯʝʥʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʥʝʡʨʦʥʦʚ [5]. ʅʦ ʟʘʪʝʤ ʚ ʨʷʜʝ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ PCSK-9 ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʍʉ ʠ ʃʇʅʇ. ʇʝʨʚʳʤʠ ʠʟ ʥʠʭ 

ʙʳʣʠ ʥʘʙʣʶʜʝʥʠʷ ʬʨʘʥʮʫʟʩʢʦʛʦ ʫʯʝʥʦʛʦ Abifadel M. ʩ ʩʦʘʚʪ. (2003 ʛ.), ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʤʦʱʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʙʥʘʨʫʞʠʣ ʜʚʝ ʤʠʩʩʝʥʩ-ʤʫʪʘʮʠʠ (S127R, F216L) ʚ ʛʝʥʝ, ʢʦʜʠʨʫʶʱʝʤ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʪʝʠʥʝ PCSK9, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʡ ʩʝʤʝʡʥʦʡ 

ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʡ (ʉɻ). ʇʨʠ ʜʘʥʥʳʭ ʤʫʪʘʮʠʷʭ ʚʦʟʥʠʢʘʣʦ ʨʝʬʨʘʢʪʝʨʥʦʝ ʢ 

ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʧʦʚʳʰʝʥʠʝ ʍʉ ʠ ʃʇʅʇ, ʧʨʠʚʦʜʠʚʰʝʝ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ (ʀɹʉ) ʠ ʩʤʝʨʪʠ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. [6]. ɺʩʢʦʨʝ 

ʧʦʷʚʠʣʠʩʴ ʩʦʦʙʱʝʥʠʷ ʦ ʜʨʫʛʦʡ ʤʠʩʩʝʥʩïʤʫʪʘʮʠʠ PCSK9 D374Y ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɻ ʠʟ ʖʪʳ, 

ʅʦʨʚʝʛʠʠ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʇʨʠ ʜʘʥʥʦʡ ʤʫʪʘʮʠʠ ʪʘʢʞʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʣʩʷ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʦʥʘʨʥʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ [7ï9]. ʇʦʟʜʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʠ ʤʫʪʘʮʠʠ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʫʩʠʣʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ PCSK9.  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

PCSK9 ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʳʚʦʨʦʪʦʯʥʳʭ ʍʉ ʠ ʃʇʅʇ. Maxwell ʩ 

ʢʦʣʣʝʛʘʤʠ (2005 ʛ.) ʦʪʤʝʪʠʣʠ, ʯʪʦ ʠʟʙʳʪʦʯʥʘʷ ʵʢʩʧʨʝʩʩʠʷ PCSK9 ʫ ʤʳʰʝʡ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʛʝʧʘʪʦʮʠʪʘʭ ʧʨʠʚʦʜʠʣʘ ʢ ʩʥʠʞʝʥʠʶ ʨʃʇʅʇ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ. ʇʨʠ ʵʪʦʤ 

ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ ʥʝ ʦʢʘʟʳʚʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʩʠʥʪʝʟ ʨʃʇʅʇ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʥʦ ʚʳʟʳʚʘʣʘ 
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ʨʝʟʢʦʝ ʫʩʢʦʨʝʥʠʝ ʨʘʩʱʝʧʣʝʥʠʷ ʟʨʝʣʦʛʦ ʨʃʇʅʇ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʧʘʪʦʮʠʪʘ. 

ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʃʇʅʇ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʩʳʚʦʨʦʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʍʉ ʠ ʃʇʅʇ [10].  

ɼʘʣʝʝ Schmidt R. J. et al (2008 ʛ.) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʧʦʩʣʝ ʚʥʫʪʨʠʚʝʥʥʦʛʦ 

ʚʚʝʜʝʥʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʨʦʪʝʠʥʘ PCSK9, ʚ ʧʝʯʝʥʠ ʤʳʰʝʡ ʠ ʨʷʜʝ 

ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʪʢʘʥʷʭ (ʣʝʛʢʠʭ, ʧʦʯʢʘʭ, ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ ʜʨ.) ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʃʇʅʇ [11].  

ɺ ʥʝʩʢʦʣʴʢʠʭ ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 3 ʤʫʪʘʮʠʠ PCSK9 (C679X, 

Y142X, R46L), ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʍʉ ʠ ʃʇʅʇ ʚ 

ʢʨʦʚʠ ʠ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʀɹʉ. ʇʨʠ ʜʘʥʥʳʭ ʪʨʝʭ ʤʫʪʘʮʠʷʭ ʦʪʤʝʯʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ PCSK9 [12ï13].  

ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʪʢʨʳʪʦ ʠ ʠʟʫʯʝʥʦ ʙʦʣʝʝ 50 ʤʫʪʘʮʠʡ ʠ ʧʦʣʠʤʦʨʬʠʟʤʦʚ PCSK9, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʡ ʍʉ ʠ ʃʇʅʇ ʚ ʢʨʦʚʠ ʣʶʜʝʡ. ɺʩʝ ʦʥʠ ʫʩʣʦʚʥʦ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʛʨʫʧʧʳ:  

1. ʤʫʪʘʮʠʠ/ʧʦʣʠʤʦʨʬʠʟʤʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʫʩʠʣʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ PCSK9, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʃʇʅʇ ʚ ʢʨʦʚʠ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ;  

2. ʤʫʪʘʮʠʠ/ʧʦʣʠʤʦʨʬʠʟʤʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʩʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ PCSK9, ʯʪʦ 

ʚʝʜʝʪ ʢ ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʠ ʠ ʩʥʠʞʝʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ [14]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʡ, PCSK9 ʩʪʘʣ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʤʠʰʝʥʴʶ ʠ ʧʨʝʜʤʝʪʦʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʉʪʨʦʝʥʠʝ ʠ ʬʫʥʢʮʠʠ PCSK9 

ɹʝʣʦʢ PCSK9 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʠʥʦʚʫʶ ʧʨʦʪʝʘʟʫ ʩʝʤʝʡʩʪʚʘ ʩʫʙʪʠʣʘʟ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʧʝʯʝʥʠ ʠ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, 

ʢʠʰʝʯʥʠʢʝ, ʧʦʯʢʘʭ. ʉʠʥʪʝʟʠʨʫʝʪʩʷ PCSK9 ʥʘ ʨʠʙʦʩʦʤʘʭ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ 

(ʕʈ) ʚ ʚʠʜʝ ʥʝʘʢʪʠʚʥʦʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ (ʟʠʤʦʛʝʥʘ) ð ʧʨʦ-PCSK9 ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 

72 ʢɼʘ, ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʚ ʮʠʩʪʝʨʥʘʭ ʕʈ ʠ ʘʧʧʘʨʘʪʝ 

ɻʦʣʴʜʞʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʟʨʝʣʳʡ ʬʝʨʤʝʥʪ PCSK9. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ PCSK9 ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʃʇʅʇ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʧʘʪʦʮʠʪʦʚ.  

ʄʦʣʝʢʫʣʳ PCSK9 ʩʝʢʨʝʪʠʨʫʶʪʩʷ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ ʛʝʧʘʪʦʮʠʪʦʚ ʨʃʇʅʇ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ 

PCSK9-ʨʃʇʅʇ. ɿʘʪʝʤ ʵʪʠ ʢʦʤʧʣʝʢʩʳ ʧʦʛʨʫʞʘʶʪʩʷ ʚʥʫʪʨʴ (ʠʥʪʝʨʥʘʣʠʟʫʶʪʩʷ) ʚʥʫʪʨʴ 

ʛʝʧʘʪʦʮʠʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʵʥʜʦʮʠʪʦʟʘ ʠ ʨʘʟʨʫʰʘʶʪʩʷ ʚ ʣʠʟʦʩʦʤʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ 

ʙʦʣʴʰʝ ʦʙʨʘʟʦʚʘʣʦʩʴ PCSK9 ʚ ʢʣʝʪʢʝ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʠ ʪʝʤ ʙʦʣʴʰʝ 

ʨʃʇʅʇ ʙʫʜʝʪ ʟʘʭʚʘʯʝʥʦ ʠ ʨʘʟʨʫʰʝʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ PCSK9 

ʚʳʟʳʚʘʝʪ ʜʝʛʨʘʜʘʮʠʶ ʯʘʩʪʠʮ ʨʃʇʅʇ ʚʥʫʪʨʠ ʛʝʧʘʪʦʮʠʪʘ ʥʘ ʫʨʦʚʥʝ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ 

ʤʦʜʠʬʠʢʘʮʠʡ ʚ ʕʈ ʠ ʘʧʧʘʨʘʪʝ ɻʦʣʴʜʞʠ [15].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʃʇʅʇ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʧʝʯʝʥʠ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ PCSK9, ʙʦʣʴʰʠʥʩʪʚʦ ʯʘʩʪʠʮ ʃʇʅʇ ʥʝ ʩʤʦʛʫʪ 

ʧʨʠʢʨʝʧʠʪʴʩʷ ʢ ʛʝʧʘʪʦʮʠʪʫ ʠ ʵʣʠʤʠʥʠʨʦʚʘʪʴʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ ʧʦ ʤʘʨʰʨʫʪʫ: ʛʝʧʘʪʦʮʠʪ Ÿ 

ʞʝʣʯʴ Ÿ ʢʠʰʝʯʥʠʢ Ÿ ʢʘʣʦʚʳʝ ʤʘʩʩʳ. ɸ ʧʨʦʜʦʣʞʘʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʢʨʦʚʠ, 

ʧʨʠʚʦʜʷ ʢ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʠ, ʯʪʦ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠʟʙʳʪʦʯʥʦʡ ʜʦʩʪʘʚʢʦʡ ʍʉ ʚ 

ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʠ ʨʘʟʚʠʪʠʝʤ ʘʪʝʨʦʩʢʣʝʨʦʟʘ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ PCSK9 ʧʦʤʠʤʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʠʥʘʢʪʠʚʘʮʠʠ ʨʃʇʅʇ, ʠʤʝʝʪ ʠ 

ʜʨʫʛʠʝ ʤʠʰʝʥʠ: ʨʝʮʝʧʪʦʨ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʨʃʇʆʅʇ), ʨʝʮʝʧʪʦʨ 

ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʘ ɽ, ʘʥʥʝʢʩʠʥ ɸ2 ʠ ʜʨ. [16ï17].  
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ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ in vivo ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʤʳʰʝʡ ʮʠʨʢʫʣʠʨʫʶʱʠʡ PCSK9 ʨʝʛʫʣʠʨʫʝʪ 

ʫʨʦʚʥʠ ʨʃʇʆʅʇ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʦʛʨʘʥʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʚʠʩʮʝʨʘʣʴʥʳʡ ʘʜʠʧʦʛʝʥʝʟ. ʄʳʰʠ 

ʩ ʥʦʢʘʫʪʠʨʦʚʘʥʥʳʡ (ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʤ) ʛʝʥʦʤ PCSK9 ʥʘʢʘʧʣʠʚʘʶʪ ʥʘ 80% ʙʦʣʴʰʝ 

ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʯʝʤ ʤʳʰʠ ʜʠʢʦʛʦ ʪʠʧʘ, ʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʛʠʧʝʨʪʨʦʬʠʝʡ 

ʘʜʠʧʦʮʠʪʦʚ, ʧʦʚʳʰʝʥʥʳʤ ʧʦʛʣʦʱʝʥʠʝʤ ʞʠʨʥʳʭ ʢʠʩʣʦʪ in vivo ʠ ʩʠʥʪʝʟʦʤ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ex 

vivo [18]. ʨʃʇʆʅʇ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ ʫʜʘʣʝʥʠʠ ʣʠʧʦʧʨʦʪʝʠʥʘ ὄ (Lpὄ) ʠʟ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ; ʫ 

ʤʳʰʝʡ ʩ ʜʝʬʠʮʠʪʦʤ ʨʃʇʆʅʇ ʵʣʠʤʠʥʘʮʠʷ Lpὄ ʠʟ ʢʨʦʚʦʪʦʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʤʳʰʝʡ [19]. 

 

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʠʥʛʠʙʠʪʦʨʳ PCSK9 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʝ ʚʘʞʥʦʝ ʚʣʠʷʥʠʝ PCSK9 ʥʘ 

ʤʝʪʘʙʦʣʠʟʤ ʍʉ, ʚʳʟʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʨʘʙʦʪʢʝ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʠʥʛʠʙʠʪʦʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʢʦʨʨʝʢʮʠʠ 

ʛʠʧʝʨʣʠʧʠʜʝʤʠʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ. 

ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʦʢʘʟʘʣʠʩʴ ʯʝʣʦʚʝʯʝʩʢʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ 

ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ PCSK9. ɺ ʨʝʟʫʣʴʪʘʪʝ I ʠ II ʬʘʟ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʪʨʠ ʧʨʝʧʘʨʘʪʘ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ: ɸʣʠʨʦʢʫʤʘʙ, ʕʚʦʣʦʢʫʤʘʙ, ɹʦʢʦʟʠʮʫʤʘʙ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʜʦʟʦʟʘʚʠʩʠʤʦʝ ʙʝʟʦʧʘʩʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʃʇʅʇ ʥʘ 60-70% ʧʨʠ ʧʦʜʢʦʞʥʦʤ 

ʚʚʝʜʝʥʠʠ ʨʘʟ ʚ ʜʚʝ-ʯʝʪʳʨʝ ʥʝʜʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʢʨʦʤʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʘ ʤʝʩʪʝ ʚʚʝʜʝʥʠʷ [20ï21]. ʊʨʠ 

ʢʨʫʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʟʳ III ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ FOURIER, ODYSSEY, SPIRE 

ʦʜʥʦʟʥʘʯʥʦ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʛʠʙʠʪʦʨʳ PCSK9 ʥʘʜʝʞʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʩʥʠʞʘʶʪ ʫʨʦʚʥʠ ʃʇʅʇ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʚʦʜʠʤʦʡ ʬʦʥʦʚʦʡ ʣʠʧʠʜʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʘʢʦ, ʧʨʦʛʨʘʤʤʘ SPIRE ʙʳʣʘ 

ʦʩʪʘʥʦʚʣʝʥʘ, ʪ. ʢ. ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ ʦʙʨʘʟʦʚʘʣʠʩʴ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʧʨʝʧʘʨʘʪʘ 

ʙʦʢʦʟʠʮʫʤʘʙ, ʯʪʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʷʚʣʷʝʪʩʷ 

ʛʫʤʘʥʠʟʠʨʦʚʘʥʥʳʤ ʠ ʩʦʜʝʨʞʠʪ ʥʝ ʧʦʣʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʣʠʨʦʢʫʤʘʙʦʤ ʠ ʵʚʦʣʦʢʫʤʘʙʦʤ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʧʦʣʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ 

ʘʥʪʠʪʝʣʘ [22ï24].  

ɺ 2015 ʛ. ʧʨʝʧʘʨʘʪʳ ɸʣʠʨʦʢʫʤʘʙ ʠ ʕʚʦʣʦʢʫʤʘʙ, ʧʨʦʰʝʜʰʠʝ ʚʩʝ ʩʪʘʜʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʚ ʉʐɸ ʠ ɽʚʨʦʧʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉ 2016 ʜʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʪʘʢʞʝ ʨʘʟʨʝʰʝʥʳ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʈʦʩʩʠʠ. ʆʥʠ ʤʦʛʫʪ ʥʘʟʥʘʯʘʪʴʩʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʝʨʚʠʯʥʦʡ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʠ ʠʣʠ 

ʩʤʝʰʘʥʥʳʭ ʜʠʩʣʠʧʠʜʝʤʠʡ, ʢʘʢ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʘʪʠʥʘʤʠ, ʪʘʢ 

ʠ ʚ ʚʠʜʝ ʤʦʥʦʪʝʨʘʧʠʠ ʠ ʙʳʪʴ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʜʠʝʪʝ. ɼʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʪʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ 

ʩʥʠʞʝʥʠʠ ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ ʍʉ ʠ ʃʇʅʇ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʩʪʘʪʠʥʘʤ (ʤʠʦʪʦʢʩʠʯʥʦʩʪʴ, ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʴ ʠ ʜʨ.). 

ʆʜʥʘʢʦ, ʚʝʩʦʤʳʡ ʥʝʜʦʩʪʘʪʦʢ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ PCSK9, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ [25ï26].  

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠʥʛʠʙʠʨʦʚʘʥʠʷ PCSK9 ʚʢʣʶʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ 

ʘʥʪʠʩʤʳʩʣʦʚʳʭ ʥʫʢʣʝʦʪʠʜʦʚ, ʤʘʣʳʭ ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʭ ʨʠʙʦʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ (ʤʠʈʅʂ), 

ʚʘʢʮʠʥ ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʝʧʪʠʜʦʚ.  

ɸʥʪʠʩʤʳʩʣʦʚʳʝ ʥʫʢʣʝʦʪʠʜʳ ʠ ʤʠʈʅʂ ʦʩʥʦʚʘʥʳ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʛʝʥʦʤʘ ʠʣʠ ʩʘʡʣʝʥʩʠʥʛʘ. ʇʨʝʧʘʨʘʪ ʀʥʢʣʠʩʠʨʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʩʪʴʶ ʭʠʤʠʯʝʩʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʫʶ PCSK9-ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʤʠʈʅʂ. ɺ ʢʣʠʥʠʯʝʩʢʦʤ 
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ʠʩʩʣʝʜʦʚʘʥʠʠ ORION-1 ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʩʥʠʞʝʥʠʷ ʃʇʅʇ ʚ ʢʨʦʚʠ 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʝʨʴʝʟʥʳʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ [27].  

ɼʨʫʛʦʡ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʠʥʛʠʙʠʨʦʚʘʥʠʷ PCSK9 

ʩʯʠʪʘʝʪʩʷ ʚʘʢʮʠʥʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʧʝʧʪʠʜʦʚ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʢ 

ʚʳʨʘʙʦʪʢʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ PCSK9. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʘʢʪʠʚʥʘʷ ʚʘʢʮʠʥʘʮʠʷ 

ʦʢʘʟʳʚʘʝʪ ʪʦʪ ʞʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʯʪʦ ʠ ʧʘʩʩʠʚʥʦʝ ʚʚʝʜʝʥʠʝ ʛʦʪʦʚʳʭ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ 

PCSK9, ʵʪʦʪ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʲʝʢʮʠʡ, ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʜʦʟʦʡ ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʫʜʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʝʧʪʠʜʥʘʷ ʚʘʢʮʠʥ ɸʊ04ɸ, ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ ʩʭʝʤʳ ʠʤʤʫʥʠʟʘʮʠʠ 

[28ï30].  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʧʝʨʣʠʧʠʜʝʤʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʨʦʙʣʝʤʦʡ. ʆʪʢʨʳʪʠʝ ʠ ʠʟʫʯʝʥʠʝ ʨʦʣʠ PCSK9 ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʣʠʧʠʜʦʚ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʥʦʚʳʝ ʢʣʘʩʩʳ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʛʠʧʝʨʣʠʧʠʜʝʤʠʡ ʠ ʩʥʠʞʝʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ.  
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ɸʥʥʦʪʘʮʠʷ. ɽʞʝʛʦʜʥʳʡ ʨʦʩʪ ʩʣʫʯʘʝʚ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʝʨʘʧʠʠ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʧʦʩʚʷʱʝʥʥʳʭ CAR Tïʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ, ʩʪʘʚʰʝʡ ʧʨʦʨʳʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʣʝʯʝʥʠʠ ʨʷʜʘ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʧʫʭʦʣʝʡ. ɺ ʦʩʥʦʚʝ CAR Tïʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ ʣʝʞʠʪ ʩʦʟʜʘʥʠʝ ʧʫʣʘ 

ʦʧʫʭʦʣʴïʩʧʝʮʠʬʠʯʥʳʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ex vivo ʪʨʘʥʩʛʝʥʘ, 

ʢʦʜʠʨʫʶʱʝʛʦ ʭʠʤʝʨʥʳʡ ʘʥʪʠʛʝʥʥʳʡ ʨʝʮʝʧʪʦʨ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, 

ʚʦʟʤʦʞʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ CAR Tïʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ. 

 

Abstract. The annual increase in cases of oncological diseases dictates the need to search for 

and develop new methods for diagnosing and treating cancer. The article presents the results of the 

analysis of modern literature sources devoted to CAR Tïcell therapy, which has become a 

breakthrough trend in the treatment of a number of hematological tumors. The basis of CAR Tïcell 

therapy is the creation of a pool of tumorïspecific cytotoxic lymphocytes by introducing an ex vivo 

transgene encoding a chimeric antigen receptor (CAR). The article outlines the basic principles, 

possible complications, the advantages and disadvantages of CAR Tïcell therapy. 
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ʆʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ 

ʠʩʪʦʨʠʠ. ɺʧʝʨʚʳʝ ʪʝʨʤʠʥ çʢʘʨʮʠʥʦʤʘè ʚʚʝʣ ʚ ʫʧʦʪʨʝʙʣʝʥʠʝ ʝʱʝ ɻʠʧʧʦʢʨʘʪ. ʉʦ ʚʨʝʤʝʥʝʤ 

ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ ʤʝʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʠ ʥʘʫʯʥʳʤ 

ʧʨʦʛʨʝʩʩʦʤ ʚ ʤʝʜʠʮʠʥʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʪʦʨʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʚ ʤʠʨʝ, ʫʩʪʫʧʘʷ ʣʠʰʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʝʨʘʧʠʠ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ 
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ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ ʣʝʯʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʭʠʨʫʨʛʠʶ, ʣʫʯʝʚʫʶ ʪʝʨʘʧʠʶ ʠ ʭʠʤʠʦʪʝʨʘʧʠʶ, ʦʩʪʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ. 

ɺ ʝʞʝʛʦʜʥʦʤ ʜʦʢʣʘʜʝ çʋʩʧʝʭʠ ʢʣʠʥʠʯʝʩʢʦʡ ʦʥʢʦʣʦʛʠʠ 2018è ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʦʥʢʦʣʦʛʠʠ, CAR Tïʢʣʝʪʦʯʥʘʷ ʪʝʨʘʧʠʷ ʙʳʣʘ ʥʘʟʚʘʥʘ 

ʛʣʘʚʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʛʦʜʘ [1]. ɸʜʘʧʪʠʚʥʘʷ ʪʝʨʘʧʠʷ ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʊï

ʣʠʤʬʦʮʠʪʘʤʠ ʩʪʘʣʘ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʦʨʳʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʣʝʯʝʥʠʠ ʨʷʜʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʫʭʦʣʝʡ. ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʠʪ ʩʦʟʜʘʥʠʝ ʧʫʣʘ ʦʧʫʭʦʣʴ-ʩʧʝʮʠʬʠʯʥʳʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ 

ʣʠʤʬʦʮʠʪʦʚ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ex vivo ʪʨʘʥʩʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ʭʠʤʝʨʥʳʡ ʘʥʪʠʛʝʥʥʳʡ ʨʝʮʝʧʪʦʨ 

(chimeric antigen receptor, ʉAR). ʊʘʢʠʝ ʢʣʝʪʢʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

- CAR Tïʢʣʝʪʢʠ [2]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʚʦʟʤʦʞʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ CAR Tïʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ. 

ʍʠʤʝʨʥʳʡ ʘʥʪʠʛʝʥʥʳʡ ʨʝʮʝʧʪʦʨ ð ʵʪʦ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʨʝʮʝʧʪʦʨ, ʜʘʶʱʠʡ 

ʚʦʟʤʦʞʥʦʩʪʴ CD-8 ʊ-ʣʠʤʬʦʮʠʪʫ ʘʢʪʠʚʠʨʦʚʘʪʴʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʧʫʭʦʣʝʚʳʤʠ 

ʢʣʝʪʢʘʤʠ [3]. ʄʦʣʝʢʫʣʘ ʉɸR ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʯʘʩʪʷʤʠ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ:  

ī ʊʘʨʛʝʪʥʳʡ ʜʦʤʝʥ (antigen recognition [targeting] domain) ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʠʩʢʘ ʠ 

ʫʟʥʘʚʘʥʠʷ ʦʧʫʭʦʣʝʚʦʡ ʢʣʝʪʢʠ. ʉAR ʨʝʮʝʧʪʦʨ ʧʦʜʭʦʜʠʪ ʢ ʤʦʣʝʢʫʣʘʤ ʦʧʫʭʦʣʝʚʦʡ ʢʣʝʪʢʠ çʢʘʢ 

ʢʣʶʯ ʢ ʟʘʤʢʫè, ʝʩʣʠ ʜʘʥʥʳʡ çʢʣʶʯè ʦʪʩʫʪʩʪʚʫʝʪ, ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ ʥʝ ʩʧʦʩʦʙʥʳ ʫʚʠʜʝʪʴ 

ʦʧʫʭʦʣʝʚʳʝ.  

ī ɻʠʙʢʘʷ ʰʘʨʥʠʨʥʘʷ ʦʙʣʘʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʨʝʮʝʧʪʦʨʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʰʝʥʠ.  

ī ʊʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʜʦʤʝʥ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʭʠʤʝʨʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʘ.  

ī ɺʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʜʦʤʝʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʠʤʤʫʥʥʦʡ ʢʣʝʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ 

ʦʧʫʭʦʣʝʚʦʡ ʢʣʝʪʢʦʡ, ʘ ʠʤʝʥʥʦ ʝʝ ʫʥʠʯʪʦʞʝʥʠʝ. ɼʘʥʥʳʡ ʜʦʤʝʥ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: 

ʘʢʪʠʚʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʜʦʤʝʥʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʩʠʥʪʝʟ ʤʦʣʝʢʫʣ ʧʝʨʬʦʨʠʥʘ ʠ ʛʨʘʥʟʠʤʦʚ, 

ʚʳʟʳʚʘʶʱʠʭ ʘʧʦʧʪʦʟ ʦʧʫʭʦʣʝʚʦʡ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʣʠʤʬʦʮʠʪʦʚ; ʠ ʢʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʜʦʤʝʥ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʢʪʠʚʠʨʫʶʱʠʡ ʨʘʙʦʪʫ 

ʣʠʤʬʦʮʠʪʦʚ, ʧʨʦʜʣʝʚʘʷ ʩʨʦʢ ʠʭ ʞʠʟʥʠ ʚ ʢʨʦʚʠ (ʜʘʥʥʳʡ ʜʦʤʝʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ CAR ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, CAR ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠʤʝʶʪ ʚ ʩʦʩʪʘʚʝ ʙʦʣʝʝ ʜʚʫʭ ʢʦ-ʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʜʦʤʝʥʦʚ).  

ʉɸR ʨʝʮʝʧʪʦʨ ʨʝʘʛʠʨʫʝʪ ʥʘ ʘʥʪʠʛʝʥʳ ʉD-19 ʠ CD-22, ʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʥʳ 

ʦʧʫʭʦʣʝʚʳʤ ʢʣʝʪʢʘʤ ʢʨʦʚʠ ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʜʦʨʦʚʳʭ ʢʣʝʪʦʢ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʟʜʦʨʦʚʳʝ ʢʣʝʪʢʠ ʙʳʣʠ ʙʳ ʧʦʜʚʝʨʞʝʥʳ ʘʪʘʢʝ, ʯʪʦ ʩʚʝʣʦ ʙʳ ʧʦʣʴʟʫ ʦʪ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʣʝʯʝʥʠʷ ʢ ʤʠʥʠʤʫʤʫ. 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ CAR Tïʢʣʝʪʦʢ 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ CAR T-ʢʣʝʪʦʢ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ: 

ʣʝʡʢʦʮʠʪʦʬʝʨʝʟ, ʘʢʪʠʚʘʮʠʷ ʊïʣʠʤʬʦʮʠʪʦʚ ʩ ʧʦʤʦʱʴʶ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʢʣʦʥʘʣʴʥʦʛʦ 

ʘʢʪʠʚʘʪʦʨʘ, ʜʦʩʪʘʚʢʘ ʪʨʘʥʩʛʝʥʘ, ʵʢʩʧʘʥʩʠʷ ʚ ʩʨʝʜʝ, ʦʙʦʛʘʱʝʥʥʦʡ ʮʠʪʦʢʠʥʘʤʠ, ʢʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ ʢʣʝʪʦʯʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʠ/ʠʣʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʚʚʝʜʝʥʠʶ [4].  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʦʚʴ ʧʘʮʠʝʥʪʘ ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʣʝʡʢʦʮʠʪʦʚ ʧʘʮʠʝʥʪʘ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʊï

ʣʠʤʬʦʮʠʪʦʚ (ʦʢʦʣʦ 100Ĭ106 ʢʣʝʪʦʢ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʬʝʨʝʟ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʜʦ ʢʫʨʩʘ 
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ʭʠʤʠʦʪʝʨʘʧʠʠ. ʇʨʦʜʫʢʪ ʘʬʝʨʝʟʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥ ʢʨʠʦʟʘʤʦʨʦʟʢʝ ʠʣʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʊïʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʉAR. ɿʘʤʦʨʦʟʢʘ ʧʨʦʜʫʢʪʘ ʜʘʝʪ 

ʙʦʣʴʰʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʘʧʠʠ, ʦʜʥʘʢʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʜʫʨʳ. 

ɼʣʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʘʢʪʠʚʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʨʝʘʛʝʥʪʳ ð ʘʥʪʠ-CD3/CD28-ʘʥʪʠʪʝʣʘ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʥʘ ʤʘʛʥʠʪʥʦʤ ʥʦʩʠʪʝʣʝ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʘʢʪʠʚʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʘʢʪʠʚʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʠʛʝʥ-

ʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʧʘʮʠʝʥʪʘ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʘʥʪʠʛʝʥïʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ.   

ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʢʣʝʪʦʢ ʜʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ɔï

ʨʝʪʨʦʚʠʨʫʩʥʳʝ ʠ ʣʝʥʪʠʚʠʨʫʩʥʳʝ ʚʝʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʟʦʥ/ʪʨʘʥʩʧʦʟʘʟʘ. ɺ ʙʦʣʝʝ 

50% ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʶʪ ɔïʨʝʪʨʦʚʠʨʫʩʥʳʝ ʚʝʢʪʦʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ CD19 CAR ʊïʢʣʝʪʦʢ.  

ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ ʧʨʠ ʧʦʤʦʱʠ ʙʠʦʨʝʘʢʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʪʦʢʠʥʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʨʦʣʠʬʝʨʘʮʠʶ ʊ-ʣʠʤʬʦʮʠʪʦʚ ð ʠʥʪʝʨʣʝʡʢʠʥʦʚ (IL) 2, 7, 15 ʧʨʦʠʩʭʦʜʠʪ 

ʵʢʩʧʘʥʩʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ. ʅʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʷʚʣʷʶʪʩʷ ʙʠʦʨʝʘʢʪʦʨʳ 

ʬʠʨʤʳ çGE WAVEè.  

ʇʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦʜʷʪ ʢʦʥʪʨʦʣʴ ʝʛʦ ʢʘʯʝʩʪʚʘ ð ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʜʫʢʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʊïʣʠʤʬʦʮʠʪʦʚ [5]. 

ʆʜʥʘʢʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ CAR Tïʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ, ʙʳʣ 

ʚʳʷʚʣʝʥ ʨʷʜ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ: B-ʣʠʤʬʦʧʝʥʠʷ, ʩʠʥʜʨʦʤ ʮʠʪʦʢʠʥʦʚʦʛʦ ʰʪʦʨʤʘ ʠ 

ʥʝʡʨʦʪʦʢʩʠʯʥʦʩʪʴ.  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʷʚʣʷʝʪʩʷ Bïʣʠʤʬʦʧʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶɦ ʘʷʩʷ ʜʝʧʣʝʮʠʝʡ Bïʣʠʤʬʦʮʠʪʦʚ. ɸʧʣʘʟʠʷ Bïʣʠʤʬʦʮʠʪʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ CAR Tïʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʦʛʘʤʤʘʛʣʦʙʫʣʠʥʝʤʠʠ. ɼʘʥʥʳʡ 

ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʥʝ ʷʚʣʷʝʪʩʷ ʫʛʨʦʟʦʡ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ 

ʚʥʫʪʨʠʚʝʥʥʳʤ ʚʚʝʜʝʥʠʝʤ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʧʦʵʪʦʤʫ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝʤ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʘ. 

CAR Tïʢʣʝʪʢʠ ʤʦʛʫʪ ʧʦʚʨʝʞʜʘʪʴ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʘʥʪʠʛʝʥ, 

ʨʘʩʧʦʟʥʘʚʘʝʤʳʡ CAR. ʊʘʢ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʩʨʝʜʠ 3 ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʢʣʝʪʦʯʥʦʡ ʢʘʨʮʠʥʦʤʦʡ, ʧʦʣʫʯʘʚʰʠʭ ʠʥʬʫʟʠʠ ʘʫʪʦʣʦʛʠʯʥʳʭ ʊï

ʢʣʝʪʦʢ, ʪʨʘʥʩʜʫʮʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ CAR, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʢʘʨʙʦʢʩʠʘʥʛʠʜʨʘʟʫ-IX, ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ ʠ ʦʙʱʝʛʦ 

ʙʠʣʠʨʫʙʠʥʘ ʚ 3ï4 ʨʘʟʘ. ʇʨʠ ʙʠʦʧʩʠʠ ʧʝʯʝʥʠ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʚʳʷʚʣʝʥ ʭʦʣʘʥʛʠʪ ʩ 

ʠʥʬʠʣʴʪʨʘʮʠʝʡ ʊïʢʣʝʪʦʢ, ʦʢʨʫʞʘʶʱʠʭ ʞʝʣʯʥʳʝ ʧʨʦʪʦʢʠ, ʪʘʢʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʢʘʨʙʦʢʩʠʘʥʛʠʜʨʘʟʫ-IX [6].  

ɺ ʜʨʫʛʦʤ ʥʘʙʣʶʜʝʥʠʠ ʧʘʮʠʝʥʪ ʩ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʤ ʢʦʣʦʨʝʢʪʘʣʴʥʳʤ ʨʘʢʦʤ, ʧʦʣʫʯʘʚʰʠʡ 

ʠʥʬʫʟʠʶ ʘʫʪʦʣʦʛʠʯʥʳʭ CAR T-ʢʣʝʪʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ ʘʥʪʠʛʝʥʘ ERBB2 (Her-2 / neu), 

ʠʩʧʳʪʳʚʘʣ ʦʩʪʨʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩïʩʠʥʜʨʦʤ ʠ ʦʪʝʢ ʣʝʛʢʠʭ, ʪʨʝʙʫʶʱʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʝʜʰʠʡ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʣʝʛʦʯʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʩʤʝʨʪʴ ʧʘʮʠʝʥʪʘ ʩʚʷʟʘʥʳ ʩ 

ʵʢʩʧʨʝʩʩʠʝʡ ERBB2 ʥʘ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʣʝʛʢʦʛʦ [6]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ CAR Tïʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ ʩʠʥʜʨʦʤ 

ʮʠʪʦʢʠʥʦʚʦʛʦ ʰʪʦʨʤʘ (CRS ð cytokineïrelease syndrome). ʉʠʤʧʪʦʤʘʤʠ CRSïʩʠʥʜʨʦʤʘ 

ʷʚʣʷʶʪʩʷ: ʣʠʭʦʨʘʜʢʘ, ʪʘʭʠʢʘʨʜʠʷ, ʛʠʧʦʪʦʥʠʷ, ʩʠʥʜʨʦʤ ʢʘʧʠʣʣʷʨʥʦʡ ʫʪʝʯʢʠ, ʥʘʨʫʰʝʥʠʝ 

ʬʫʥʢʮʠʡ ʩʝʨʜʮʘ, ʧʦʯʝʢ, ʧʝʯʝʥʠ. ʎʠʪʦʢʠʥʳ, ʚʦʚʣʝʯʝʥʥʳʝ ʚ CRS, ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʦʜʫʮʠʨʦʚʘʪʴʩʷ ʠʥʬʫʟʠʨʦʚʘʥʥʳʤʠ CAR Tïʢʣʝʪʢʘʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʠʤʤʫʥʥʳʤʠ ʢʣʝʪʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʮʠʪʦʢʠʥʳ ʚ ʦʪʚʝʪ ʥʘ ʮʠʪʦʢʠʥʳ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ 
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ʠʥʬʫʟʠʨʦʚʘʥʥʳʤʠ CAR Tïʢʣʝʪʢʘʤʠ. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʮʠʪʦʢʠʥʦʚ, ʚʢʣʶʯʘʷ IL-6, 

ʠʥʪʝʨʬʝʨʦʥïɔ, ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ, IL-2, IL-8 ʠ IL-10, ʧʦʚʳʰʝʥ ʚ ʩʳʚʦʨʦʪʢʝ ʧʘʮʠʝʥʪʦʚ 

[7]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʮʠʪʦʢʠʥʦʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʷʚʣʷʝʪʩʷ IL-6. 

ʕʪʦʪ ʠʥʪʝʨʣʝʡʢʠʥ ʦʙʣʘʜʘʝʪ ʢʘʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ 

ʵʬʬʝʢʪʘʤʠ, ʘ ʨʝʟʫʣʴʪʘʪ ʟʘʚʠʩʠʪ ʦʪ ʚʘʨʠʘʥʪʘ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʝʪʢʦʡ-ʤʠʰʝʥʴʶ. ɺ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ IL-6 ʩ IL-6R ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʣʠʛʘʥʜïʨʝʮʝʧʪʦʨ ʩ ʜʠʤʝʨʦʤ ʤʝʤʙʨʘʥʥʦʡ ʤʦʣʝʢʫʣʳ gp130, ʢʦʪʦʨʘʷ 

ʵʢʩʧʨʝʩʩʠʨʦʚʘʥʘ ʥʘ ʦʯʝʥʴ ʤʥʦʛʠʭ ʪʠʧʘʭ ʢʣʝʪʦʢ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʘʢʪʠʚʠʨʫʝʪ ʢʘʩʢʘʜ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʨʝʘʢʮʠʡ, ʦʙʦʨʘʯʠʚʘʶʱʠʭʩʷ ʦʙʳʯʥʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. 

ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ð transïsignalling. ʇʨʠ ʵʪʦʤ IL-6 ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʥʝ ʩ ʨʝʮʝʧʪʦʨʦʤ 

ʥʘ ʤʝʤʙʨʘʥʝ, ʘ ʩ ʨʘʩʪʚʦʨʠʤʳʤ ʨʝʮʝʧʪʦʨʦʤ sIL-6R. ʆʥʠ ʦʙʨʘʟʫʶʪ ʢʦʤʧʣʝʢʩ, ʠ ʫʞʝ ʵʪʦʪ 

ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʦʣʝʢʫʣʘʤʠ gp130. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʜʨʫʛʠʝ ʢʣʝʪʢʠ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʘʢ ʩʪʨʝʩʩ, ʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʝʛʦ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦ [5, 8ï10]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʧʦʨʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʬʘʟʳ II, ʧʨʦʚʦʜʠʤʳʝ JULIET ʩʨʝʜʠ 81 ʧʘʮʠʝʥʪʘ ʩ 

ʜʠʘʛʥʦʟʦʤ ʨʝʮʠʜʠʚʠʨʫʶʱʝʡ ʠʣʠ ʨʝʬʨʘʢʪʝʨʥʦʡ ʜʠʬʬʫʟʥʦʡ ɺ-ʢʣʝʪʦʯʥʦʡ ʢʨʫʧʥʦʢʣʝʪʦʯʥʦʡ 

ʣʠʤʬʦʤʦʡ, ʧʦʣʫʯʠʚʰʠʭ ʦʜʥʦʢʨʘʪʥʫʶ ʠʥʬʫʟʠʶ çʂʠʤʨʘʡʷè (ʂymriah, Novartis International 

AG ð ʐʚʝʡʮʘʨʠʷ) ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʯʘʩʪʦʪʘ ʦʙʱʝʛʦ ʦʪʚʝʪʘ ʥʘ ʪʝʨʘʧʠʶ 

ʩʦʩʪʘʚʠʣʘ 53,1%, ʚʢʣʶʯʘʷ ʧʦʣʥʳʡ ʦʪʚʝʪ ʫ 39,5% ʠ ʯʘʩʪʠʯʥʳʡ ʫ 13,6% ʧʘʮʠʝʥʪʦʚ. ʇʦʣʥʳʡ 

ʦʪʚʝʪ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʡ ʚ ʪʝʯʝʥʠʝ 90 ʜʥʝʡ, ʩʦʭʨʘʥʠʣʩʷ ʠ ʧʦ ʠʩʪʝʯʝʥʠʶ 6 ʤʝʩʷʮʝʚ ʙʦʣʝʝ 

ʯʝʤ ʚ 90% ʩʣʫʯʘʝʚ. ɺʝʨʦʷʪʥʦʩʪʴ ʚʳʞʠʚʘʝʤʩʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʨʝʮʠʜʠʚʦʚ ʧʦʩʣʝ 6-ʤʝʩʷʯʥʦʛʦ 

ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 73,5% ʠ 61,5% [11]. 

ʆʧʦʨʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ZUMA-1 ʬʘʟʳ I/II ʩʨʝʜʠ 108 ʧʘʮʠʝʥʪʦʚ 

ʩ ʨʝʬʨʘʢʪʝʨʥʳʤʠ ʜʠʬʬʫʟʥʦʡ ɺ-ʢʣʝʪʦʯʥʦʡ ʢʨʫʧʥʦʢʣʝʪʦʯʥʦʡ ʣʠʤʬʦʤʦʡ ʠ ʧʝʨʚʠʯʥʦʡ 

ʤʝʜʠʘʩʪʠʥʘʣʴʥʦʡ (ʪʠʤʠʯʝʩʢʦʡ) ɺ-ʢʨʫʧʥʦʢʣʝʪʦʯʥʦʡ ʣʠʤʬʦʤʦʡ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ 

ʦʜʥʦʢʨʘʪʥʫʶ ʠʥʬʝʢʮʠʶ çɽʩʢʘʨʪʘè (YESCARTA, Gilead Science ð ʉʐɸ) 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʯʘʩʪʦʪʘ ʦʙʱʝʛʦ ʦʪʚʝʪʘ 82%, ʚʢʣʶʯʘʷ ʧʦʣʥʳʡ 

ʦʪʚʝʪ ʫ 58% ʠ ʯʘʩʪʠʯʥʳʡ ʫ 24% ʧʘʮʠʝʥʪʦʚ. ɺ ʪʝʯʝʥʠʝ 15,4 ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

42% ʧʨʦʜʦʣʞʘʣʠ ʦʪʚʝʯʘʪʴ ʥʘ ʣʝʯʝʥʠʝ, ʚʢʣʶʯʘʷ 40% ʪʝʭ, ʢʪʦ ʧʦʣʫʯʠʣ ʧʦʣʥʫʶ ʨʝʤʠʩʩʠʠ. 

ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʪʚʝʪʘ ʩʦʩʪʘʚʣʷʣʘ 11,1 ʤʝʩʷʮʝʚ. ʇʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʪʦʨʘ ʣʝʪ ð 52% [12]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʧʦʷʚʣʝʥʠʷ CAR Tïʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ ʧʦʩʣʝʜʩʪʚʠʷ 

ʨʝʬʨʘʢʪʝʨʥʳʭ ʘʛʨʝʩʩʠʚʥʳʭ ʣʠʤʬʦʤ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ. ʏʘʩʪʦʪʘ 

ʦʙʱʝʛʦ ʦʪʚʝʪʘ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 25%, ʚ 7% ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʣʩʷ ʧʦʣʥʳʡ ʦʪʚʝʪ. ʇʝʨʠʦʜ ʦʙʱʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʥʝ ʙʦʣʝʝ 6,3 ʤʝʩʷʮʝʚ. ʅʦʚʝʡʰʘʷ ʪʝʨʘʧʠʷ ʧʨʠʥʝʩʣʘ 10 ʢʨʘʪʥʳʡ ʨʦʩʪ ʯʘʩʪʦʪʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʤʠʩʩʠʠ ʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 70% ʫʤʝʥʴʰʠʣʘ ʨʠʩʢ ʩʤʝʨʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʚ CAR Tïʢʣʝʪʦʯʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʦʩʥʦʚʥʦʤ, ʚʝʜʫʪʩʷ ʚ 

ʉʐɸ. ʇʝʨʚʦʝ ʞʝ ʤʝʩʪʦ ʧʦ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʨʦʚʦʜʠʤʳʭ CAR ʊïʢʣʝʪʦʯʥʳʭ ʪʝʨʘʧʠʡ ʟʘʥʠʤʘʝʪ 

ʂʠʪʘʡ ʠ ʥʘ 3 ʤʝʩʪʝ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ. ɺ ʂʠʪʘʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʣʝʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʠʙʦʣʝʝ ʣʦʷʣʴʥʦʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʤʠʨʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʦʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʚʝʜʝʥʠʷ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ɺ ʈʦʩʩʠʠ ʧʨʦʭʦʜʠʪ ʦʜʥʦ ʢʣʠʥʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ CAR Tïʢʣʝʪʦʢ ʚ 

ʎʝʥʪʨʝ ʜʝʪʩʢʦʡ ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʠ ʠʤ. ɼʠʤʳ ʈʦʛʘʯʝʚʘ [8, 12]. 
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ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ 

ɻʣʘʚʥʳʤ ʧʣʶʩʦʤ ʜʘʥʥʦʡ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʘ ʠʤʝʥʥʦ: 

ʜʝʩʷʪʠʢʨʘʪʥʳʡ ʨʦʩʪ ʯʘʩʪʦʪʳ ʨʝʤʠʩʩʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʠʩʢʘ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 

70%. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ (500 ʪʳʩ ʜʦʣʣ.), ʩʣʦʞʥʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ CAR Tïʢʣʝʪʦʢ, ʥʠʟʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʪʦʜʘ, ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. ʇʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʪʦʨʘ ʣʝʪ ʨʘʚʥʷʝʪʩʷ 

52%, ʵʪʦ ʦʛʨʦʤʥʘʷ ʮʠʬʨʘ, ʥʦ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ [8].  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʥʫʩʦʚ ʥʘʜ ʧʣʶʩʘʤʠ, ʪʦʪ ʬʘʢʪ ʯʪʦ CARï 

ʪʝʨʘʧʠʷ ʧʦʢʘʟʳʚʘʝʪ ʧʫʪʴ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʜʠʛʤʳ ʚ ʣʝʯʝʥʠʠ ʨʝʬʨʘʢʪʝʨʥʦʛʦ 

ʠʣʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʛʦ ʨʘʢʘ, ʦʩʪʘʝʪʩʷ ʥʝ ʦʩʧʦʨʠʤʳʤ. CAR ʊïʢʣʝʪʦʯʥʘʷ ʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʧʘʮʠʝʥʪʘ çʞʠʚʳʤè ʠ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʤʩʷ ʧʨʝʧʘʨʘʪʦʤ. ʍʦʪʷ CAR 

ʪʝʨʘʧʠʷ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʫʩʧʝʭʠ ʚ ʣʝʯʝʥʠʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʵʪʦ 

ʪʦʣʴʢʦ ʥʘʯʘʣʦ ʠʟʫʯʝʥʠʷ ʤʦʱʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ CAR ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʫʩʪʨʘʥʝʥʠʠ ʨʝʟʠʩʪʝʥʪʥʦʛʦ, ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʨʝʮʠʜʠʚʠʨʫʶʱʝʛʦ ʨʘʢʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʤʝʪʦʜʦʤ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʝʡʯʘʩ ʧʨʦʚʦʜʷʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʥʘʫʯʥʳʝ ʧʦʜʭʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʘ ʪʘʢʞʝ ʪʨʝʭʤʝʨʥʦʡ ʜʦʩʪʦʚʝʨʥʦʡ ʢʣʝʪʦʯʥʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʫʯʝʥʳʤ ʠʩʩʣʝʜʦʚʘʪʴ ʢʣʝʪʦʯʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʚ ʪʘʢʫʶ 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ, ʫʯʝʥʳʝ ʩʤʦʛʫʪ ʠʟʫʯʘʪʴ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʝʡʩʪʚʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

 

Abstract. Computer simulation is a rapidly developing method of scientific researches. 

Currently, computational experiments are being conducted in various fields of human activity, 

including medical and pharmaceutical. This article discusses the latest achievements and scientific 

approaches of computer modeling of the cell wall, as well as three-dimensional reliable cell system 

that will help scientists to study cell processes. In particular, by developing such a computer model, 

scientists will be able to study the mechanisms of developing diseases and the action of drugs. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ, ʢʣʝʪʢʘ, ʬʘʨʤʘʮʠʷ, 

ʤʝʜʠʮʠʥʘ. 

 

Keywords: computer simulation, cell wall, cell, pharmacy, medicine. 

 

ʆʙʲʷʩʥʝʥʠʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʧʨʝʜʣʘʛʘʣʦʩʴ ʫʯʝʥʳʤʠ ʩ ʥʘʯʘʣʘ 20 ʚʝʢʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʪʘʣʠ ʟʘʨʦʞʜʘʪʴʩʷ ʠ 
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ʨʘʟʚʠʚʘʪʴʩʷ ʧʝʨʚʳʝ ʪʝʦʨʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦïʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʝʨʚʳʝ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɼʘʣʝʝ ʩ ʨʘʟʚʠʪʠʝʤ 

ʵʣʝʢʪʨʦʥʥʦïʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠ ʥʘʧʠʩʘʥʠʝʤ ʥʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʣʠ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʯʘʩʪʠʮ, ʫʯʝʥʳʝ ʩʪʘʣʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʩʪʝʤʳ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʘʪʦʤʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʘʩʰʪʘʙʫ 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʥʘʯʠʥʘʷ ʦʪ ʣʠʛʘʥʜ-ʨʝʮʝʧʪʦʨʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʧʣʦʪʴ ʜʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ [1]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʥʘʫʯʥʦʤ ʤʠʨʝ. ʕʪʦ ʩʚʷʟʘʥʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ 

ʨʘʟʚʠʪʠʝʤ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. ʇʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʫʯʝʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʚʦʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘʥʠʤʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʉʝʡʯʘʩ ʫʯʝʥʳʡ ʚʩʝ ʯʘʱʝ 

ʧʨʠʙʝʛʘʝʪ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʩʣʝʜʠʪ ʟʘ ʪʝʥʜʝʥʮʠʷʤʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ [2ï3].  

ʆʜʥʠʤ ʠʭ ʛʣʘʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʣʝʪʢʠ ʷʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʘʷ ʤʝʤʙʨʘʥʘ. 

ʕʪʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ʩʦʩʪʦʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʬʦʩʬʦʣʠʧʠʜʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʜʚʦʡʥʦʡ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ. ʊʘʢʞʝ ʚ ʩʪʨʫʢʪʫʨʫ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʚʢʣʶʯʝʥʳ ʙʝʣʢʠ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʢʠ. ʂʣʝʪʦʯʥʘʷ ʤʝʤʙʨʘʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʠ. ʆʥʘ 

ʩʝʣʝʢʪʠʚʥʦ ʢʦʦʨʜʠʥʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʢʣʝʪʢʫ, ʪʝʤ ʩʘʤʳʤ ʦʩʫʱʝʩʪʚʣʷʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɼʚʦʡʥʦʡ 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʥʘʧʨʠʤʝʨ, ʫʯʘʩʪʚʫʝʪ ʚ ʚʳʩʚʦʙʦʞʜʝʥʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʠ 

ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʩʨʝʜʳ [4]. ʇʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʟʫʯʘʪʴ ʥʘ ʘʪʦʤʥʦʤ ʫʨʦʚʥʝ ʨʘʟʣʠʯʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʙʠʩʣʦʷ. ʊʘʢʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚ ʜʝʪʘʣʷʭ ʥʘʙʣʶʜʘʪʴ ʟʘ ʜʠʥʘʤʠʢʦʡ 

ʠʥʪʝʨʝʩʫʶʱʠʭ ʫʯʝʥʦʛʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʤʝʤʙʨʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʚʦʜʠʤʳʭ ʚ 

ʤʦʜʝʣʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʭʦʜʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʳʩʦʢʫʶ ʮʝʥʥʦʩʪʴ ʥʘ ʵʪʘʧʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʚ ʦʪʚʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʚ ʠʟʫʯʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʤʝʤʙʨʘʥʥʳʭ ʪʝʦʨʠʡ. 

ɺ ʭʦʜʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʩʠʣʦʚʳʝ ʧʦʣʷ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʩʠʣʦʚʳʝ ʧʦʣʷ ʢʘʢ GAFF [5], CHARMM27 [6], ʥʦ 

ʦʥʠ ʥʝ ̫ ʚʣʷʶʪʩʷ ʚʳʩʦʢʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʩʣʦʷ. ɺ 2007 ʛʦʜʫ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʥʦʚʦʝ ʩʠʣʦʚʦʝ ʧʦʣʝ Martini, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ. Martini - ɻ ʪʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʝ 

ʩʠʣʦʚʦʝ ʧʦʣʝ, ʚ ʢʦʪʦʨʦʤ ʤʦʣʝʢʫʣʷʨʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʨʘʟʜʝʣʝʥʘ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʣʷʨʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʩʯʠʪʘʶʱʠʭʩʷ ʘʪʦʤʦʚ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 

ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʥʳʭ ʙʠʦʩʠʩʪʝʤ. ʊʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʧʨʠ ʵʪʦʤ 
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ʟʘʤʝʪʥʦ ʥʝ ʩʪʨʘʜʘʝʪ [7ï8]. ʕʪʦ ʩʠʣʦʚʦʝ ʧʦʣʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʜʠʥʘʤʠʢʠ ʙʝʣʢʦʚ, ʧʦʣʠʤʝʨʦʚ, ʈʅʂ, ɼʅʂ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʣʠʷʥʠʷ 

ʣʠʧʦʩʦʤ ʩ ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚʥʫʪʨʠ ʥʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʦʡ. 

ɺ 2017 ʛʦʜʫ ɸʥʜʨʝʘʩ ʄʘʡʝʨ ʩʦ ʩʚʦʠʤʠ ʢʦʣʣʝʛʘʤʠ ʧʨʦʚʝʣʠ ʤʘʩʰʪʘʙʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʣʠʷʥʠʝ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ, ʠʩʧʦʣʴʟʫʷ ʩʠʣʦʚʦʝ ʧʦʣʝ Martini [9]. ʈʝʟʫʣʴʪʘʪʳ 

ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʥʘʡʪʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʚ 

ʠʟʫʯʝʥʠʠ ʤʝʭʘʥʠʟʤʦʚ ʤʝʞʤʝʤʙʨʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʝʪʦʢ.  

ʋʞʝ ʜʘʚʥʦ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʣʠʧʠʜʥʳʭ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ. ɺ 2016 

ʛʦʜʫ ʫʯʝʥʳʝ ʄʦʩʢʦʚʩʢʦʛʦ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʦʚʳʡ ʧʦʜʭʦʜ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ 

ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʪʦʢʩʠʥʦʚ. 

ɺʳʙʨʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪ ʧʦʣʥʦʝ ʯʠʩʣʝʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʟʘʪʝʤ ʧʨʝʜʣʦʞʝʥʥʳʡ ʫʯʝʥʳʤʠ ʩʧʦʩʦʙ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʝ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʤʘʩʩʠʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʚ 10 ʨʘʟ. 

ʄʝʪʦʜʠʢʘ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʥʘ ʣʠʧʠʜʥʦʡ ʤʦʣʝʢʫʣʝ ʜʠʦʣʝʦʠʣʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ [10]. 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʦʢʘʟʘʥʠʷ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʞʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʟʘʯʘʩʪʫʶ ʜʦʣʞʥʳ ʧʨʝʦʜʦʣʝʪʴ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ, ʛʣʘʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʡ 

ʷʚʣʷʶʪʩʷ ʣʠʧʠʜʳ. ʀʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʣʠʧʠʜʦʚ ʚʧʣʦʪʴ ʜʦ ʘʪʦʤʥʦʛʦ ʫʨʦʚʥʷ ʧʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʫʯʝʥʳʤ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʪʦʢʩʠʥʦʚ ʥʘ ʢʣʝʪʦʯʥʫʶ ʤʝʤʙʨʘʥʫ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʢʦʨʷʶʪ ʧʦʠʩʢ 

ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʦʡ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʜʥʦʤ ʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʪʘʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʣʝʞʘʪ ʤʝʭʘʥʠʟʤʳ ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʠʧʠʜʥʦʡ 

ʤʝʤʙʨʘʥʳ ʤʦʛʫʪ ʨʘʩʰʠʨʠʪʴ ʟʥʘʥʠʷ ʦʙ ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʚʦʟʥʠʢʘʶʪ ʣʠʧʠʜʥʳʝ ʧʦʨʳ. ɼʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʙʠʩʣʦʷ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʩʠʣ ʥʘ ʫʨʦʚʥʝ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ [11]. ɺ ʀʥʩʪʠʪʫʪʝ ɹʠʦʦʨʛʘʥʠʯʝʩʢʦʡ 

ʭʠʤʠʠ ʚ 2017 ʛʦʜʫ ʙʳʣʦ ʠʟʫʯʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨ ʚ ʣʠʧʠʜʥʳʭ ʤʝʤʙʨʘʥʘʭ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʪʝʦʨʠʷ ʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʝʨʝʥʦʩ ʚʝʱʝʩʪʚ 

ʯʝʨʝʟ ʣʠʧʠʜʥʫʶ ʤʝʤʙʨʘʥʫ ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʨʷʞʝʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʨ. ʇʨʠ ʵʪʦʤ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʚʝʩʪʥʳʤ ʤʝʭʘʥʠʟʤ ʧʝʨʝʩʪʨʦʡʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʠʧʠʜʥʦʡ ʤʝʤʙʨʘʥʳ, ʢʦʪʦʨʳʡ 

ʚ ʠʪʦʛʝ ʬʦʨʤʠʨʫʝʪ ʧʦʨʫ. ɺ ʨʘʙʦʪʘʭ ʀʥʩʪʠʪʫʪʘ ɹʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʧʦʛʣʦʱʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʨʳ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʣʠʧʠʜʥʦʡ ʤʝʤʙʨʘʥʳ. 

ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨ ʚ ʣʠʧʠʜʥʳʭ 

ʤʝʤʙʨʘʥʘʭ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʦʨʠʶ, ʦʙʲʷʩʥʷʶʱʫʶ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʨ ʚ 

ʣʠʧʠʜʥʦʡ ʤʝʤʙʨʘʥʝ. ʋʯʝʥʳʤʠ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʨ 

ʩʦʧʨʷʞʝʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʦʬʦʙʥʦʛʦ ʜʝʬʝʢʪʘ ʚ ʤʝʤʙʨʘʥʝ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʜʠʫʩʘʭ ʧʦʨ. 

ɺ ʭʦʜʝ ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʳʡ ʢʦʣʣʝʢʪʠʚ ʦʙʦʩʥʦʚʘʣ ʠ ʧʦʢʘʟʘʣ ʧʨʦʮʝʩʩ 

ʧʝʨʝʭʦʜʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨ ʦʪ ʛʠʜʨʦʬʦʙʥʦʛʦ ʜʦ ʛʠʜʨʦʬʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʨʘʩʯʝʪʳ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ʙʠʦʩʠʩʪʝʤʳ. ɺ ʠʪʦʛʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʜʠʫʩʘ ʧʦʨʳ ʣʠʥʝʡʥʦʝ ʥʘʪʷʞʝʥʠʝ ʚ 

ʙʠʩʣʦʝ ʥʘ ʛʨʘʥʠʮʝ ʧʦʨʳ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʨʘʜʠʫʩʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʘʣʝʝ 

ʧʦʜʪʚʝʨʜʠʣʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʜʚʠʥʫʪʦʡ ʧʦʨʦʦʙʨʘʟʫʶʱʝʡ ʪʝʦʨʠʠ [12ï13]. 
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ʉʪʨʫʢʪʫʨʥʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʝʜʠʥʠʮʝʡ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʢʣʝʪʢʘ, ʢʨʦʤʝ ʚʠʨʫʩʦʚ 

ʠ ʚʠʨʦʠʜʦʚ. ʇʦʥʠʤʘʥʠʝ ʪʦʥʯʘʡʰʠʭ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʤʠʢʨʦʩʠʩʪʝʤʳ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʝʪʦʢ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʦʪʢʨʳʚʘʝʪ ʦʙʰʠʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 

ʤʝʜʠʮʠʥʝ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʟʚʦʣʷʝʪ ʚʠʨʪʫʘʣʴʥʦ ʠʟʫʯʘʪʴ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʪʠʦʪʨʦʧʥʦʡ ʧʨʠʯʠʥʦʡ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʯʝʣʦʚʝʢʘ, ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʣʝʪʦʯʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. 

ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʙʫʜʝʪ ʠʟʫʯʘʪʴ ʨʘʙʦʪʫ ʤʘʢʨʦʬʘʛʦʚ ʠ ʜʨʫʛʠʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ. ɺ ʦʙʣʘʩʪʠ 

ʬʘʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ ʩʪʘʥʝʪ 

ʚʦʟʤʦʞʥʳʤ ʪʦʯʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʤʦʣʝʢʫʣʳ ʥʘ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʧʫʪʝʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʣʝʪʢʠ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʚʳʜʚʠʛʘʝʤʳʭ ʫʯʝʥʳʤʠ ʢʣʝʪʦʯʥʳʭ ʪʝʦʨʠʡ. ʊʘʢʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ 

ʥʘ ʤʝʣʴʯʘʡʰʝʤ ʫʨʦʚʥʝ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʠʩʭʦʜʷʱʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʢʣʝʪʦʯʥʳʭ ʷʚʣʝʥʠʡ [14]. 

ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʣʝʪʢʠ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʍʘʨʦʣʜʘ 

ʄʦʨʦʚʠʮʘ, ʫʯʝʥʦʛʦ ʠʟ ʁʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʳʡ ʚ 1984 ʛ ʧʨʝʜʣʦʞʠʣ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ 

ʘʣʛʦʨʠʪʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʠ Mycoplasma [15].  

ʀʜʝʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʢʣʝʪʦʯʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʜʦʣʞʘʣʠʩʴ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʩ 

ʢʦʥʮʘ 20 ʚ. ɹʦʣʴʰʦʡ ʧʨʦʨʳʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʦʰʝʣ ʚ 2012 ʛ. ʋʯʝʥʳʝ ʠʟ 

ʉʪʥɻʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘʷʚʠʣʠ, ʯʪʦ ʠʤ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʧʝʨʚʫʶ ʚ ʤʠʨʝ ʧʦʣʥʦʮʝʥʥʫʶ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ʞʠʚʦʡ ʢʣʝʪʢʠ, ʚʳʩʪʫʧʘʶʱʝʡ ʮʝʣʦʩʪʥʳʤ ʦʨʛʘʥʠʟʤʦʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʙʘʢʪʝʨʠʷ Mycoplasma genitalium ï ɻ ʪʦ ʧʨʦʩʪʝʡʰʠʡ 

ʧʘʨʘʟʠʪʠʨʫʶʱʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʨʘʞʘʝʪ ʤʦʯʝʧʦʣʦʚʫʶ ʩʠʩʪʝʤʫ 

ʯʝʣʦʚʝʢʘ. Mycoplasma genitalium ʠʤʝʝʪ 525 ʛʝʥʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʠʤ ʛʝʥʦʤʦʤ ʠʟ ʥʳʥʝ 

ʠʟʚʝʩʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥ ʙʳʣ ʚʳʙʨʘʥ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʋʯʝʥʳʝ ʧʨʦʚʝʣʠ ʦʛʨʦʤʥʫʶ ʨʘʙʦʪʫ ʧʦ ʩʙʦʨʫ 

ʚʦʝʜʠʥʦ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʢʣʝʪʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʦʪ ʥʠʭ 

ʪʨʝʙʦʚʘʣʦʩʴ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʠ 

Mycoplasma genitalium. ʌʠʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʩʚʳʰʝ 1900 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʦʣʫʯʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʟʜʝʣʠ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʢʣʝʪʦʯʥʦʤ ʦʨʛʘʥʠʟʤʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ 28 ʤʦʜʫʣʝʡ (ʥʘʧʨʠʤʝʨ, ʤʦʜʫʣʴ ʤʝʪʘʙʦʣʠʟʤʘ, ʪʨʘʥʩʢʨʠʧʮʠʠ), 

ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʠʤʠ ʫʥʠʢʘʣʴʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʨʘʙʦʪʳ. ɺ ʢʦʥʮʝ ʧʦʣʫʯʝʥʥʳʝ ʤʦʜʫʣʠ ʙʳʣʠ 

ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʦʨʛʘʥʠʟʤʘ.  

ʄʦʜʫʣʠ ʚ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʧʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʤʝʞʜʫ ʥʠʤʠ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 1 ʩʝʢʫʥʜʫ. ɺ ʠʪʦʛʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʳʧʦʣʥʠʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʩʝʛʦ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʦʨʛʘʥʠʟʤʘ [16]. ɺ 2015 ʛ. ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʜʨʫʛʠʝ 

ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ [17ï18].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʦʚʝʜʝʥʠʶ ʢʣʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʉʦʟʜʘʚʘʝʤʘʷ ʪʘʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʙʠʦʩʠʩʪʝʤʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʦʥʠʢʥʫʪʴ ʚ ʜʝʪʘʣʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʩʪʝʡʰʝʤ 

ʦʨʛʘʥʠʟʤʝ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʟʫʯʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʝ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʦ ʠʟʫʯʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ 
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ʢʣʝʪʦʯʥʳʝ ʬʝʥʦʤʝʥʳ. ʉʦʟʜʘʥʥʘʷ ʙʨʠʪʘʥʩʢʠʤʠ ʫʯʝʥʳʤʠ ʤʦʜʝʣʴ Mycoplasma genitalium ð ɻʪʦ 

ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʢʣʝʪʦʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ ʯʝʣʦʚʝʢʘ. 

ʋʯʝʥʳʝ ʂʦʥʥʝʢʪʠʢʫʪʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʉʐɸ, ʩ 

1999 ʛʦʜʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʇʆ) VCell, ʢʦʪʦʨʳʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʣʝʪʢʠ. ʇʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ VCell 

v. 7.1 ʚʳʰʣʘ ʚ ʥʦʷʙʨʝ 2018 ʛ. ɼʘʥʥʳʡ ʇʇʆ ʚʢʣʶʯʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʠʤʝʨ, ʢʠʥʝʪʠʢʫ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʜʠʬʬʫʟʠʶ, ʤʝʤʙʨʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɺ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʚʢʣʶʯʝʥʳ ʢʘʢ 

ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʣʝʪʢʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ VCell ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʦʞʥʳʭ ʢʣʝʪʦʯʥʳʭ ʛʝʦʤʝʪʨʠʡ ʩ ʤʠʢʨʦʩʢʦʧʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʟʜʘʚʘʝʤʳʡ ʧʨʦʛʨʘʤʤʦʡ ʘʣʛʦʨʠʪʤ ʧʦ ʧʝʨʝʥʦʩʫ ʢʣʝʪʦʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʥʫʶ 

ʩʠʩʪʝʤʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʧʝʨʝʥʦʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ʢʣʝʪʢʠ. ʂ ʪʦʤʫ ʞʝ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʚʢʣʶʯʘʝʤʦʛʦ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ 

VCell. ɺʩʝ ɻ ʪʦ ʩʦʟʜʘʝʪ ʚʳʩʦʢʫʶ ʛʠʙʢʦʩʪʴ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʳʤ ʇʇʆ ʫʯʝʥʳʤ, ʢʦʪʦʨʳʝ ʥʝ ʚʣʘʜʝʶʪ ʭʦʨʦʰʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ. VCell ʨʘʙʦʪʘʝʪ ʩ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʥʪʝʨʬʝʡʩ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [19ï21].  

ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ 

ʢʣʝʪʦʯʥʳʭ ʪʝʦʨʠʡ, ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʢʣʝʪʢʠ ʥʘ ʤʦʜʫʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ ʦ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʢʣʝʪʢʘʭ, ʘ 

ʪʘʢʞʝ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. 

ʉʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʣʝʪʢʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʜʠʩʮʠʧʣʠʥ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʧʦʤʦʞʝʪ ʫʯʝʥʳʤ ʚ ʦʙʣʘʩʪʠ 

ʤʝʜʠʮʠʥʳ ʠ ʬʘʨʤʘʮʠʠ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʝʡʩʪʚʠʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʧʦʯʚ, ʪʘʨʠʬʥʘʷ ʢʘʪʝʛʦʨʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ ʦʪʚʦʜʘ ʟʝʤʝʣʴ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠ ̫ð ʦʨʦʰʘʝʤʳʝ ʧʦʯʚʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʜʣʷ ʧʦʩʝʚʘ ʭʣʦʧʯʘʪʥʠʢʘ. ʈʘʩʯʝʪ ʮʝʥʳ ʛʝʢʪʘʨʘ ʧʦʯʚʳ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʫʤʥʦʞʝʥʠʝʤ ʙʘʣʣʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚʳ ʥʘ ʪʘʨʠʬ ʟʘ 1 ʙʘʣʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʘʪʝʛʦʨʠʠ ʧʦʯʚ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʨʦʰʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ 

ʧʦʯʚʳ ʠʤʝʶʪ ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʨʘʚʥʳʡ 100, ʦʨʦʰʘʝʤʳʝ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ 91 ʙʘʣʣ ʠ 

ʦʨʦʰʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ 99 ʙʘʣʣ. 

 

Abstract. Considers the economic assessment of the soil. Such indicators as a quality of soil 

score, tariff category and coefficients for various land acquisition purposes were used as an 

estimate. The object of study is the irrigated soils of Azerbaijan, which are used for sowing cotton. 

The price of a hectare of soil was calculated by multiplying the quality of soil score by the tariff for 

1 point depending on the soil category. In conclusion, it is concluded that irrigated greyïmeadow 

soils have a yield grade of 100, irrigated meadowïgrey ð 91 points and irrigated chestnut soils 99 

points. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚ, ʙʘʣʣ ʙʦʥʠʪʝʪʘ, ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʜʝʢʩ, ʮʝʥʘ ʧʦʯʚ. 

 

Keywords: economic assessment of soils, quality of soil score, soil and environmental index, 

price of land. 

 

ɺʚʝʜʝʥʠʝ 

ʇʝʨʝʭʦʜ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʘʨʝʥʜʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʩʝʣʝ ʠ ʪ. ʜ. ʩʪʘʚʷʪ ʧʝʨʝʜ ʥʘʫʢʦʡ 

ʦʮʝʥʢʠ ʧʦʯʚ ʥʦʚʳʝ ʚʦʧʨʦʩʳ, ʦʜʥʦ ʠʟ ʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʧʦʯʚʳ ʚ 

ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ. ɺʦʧʨʦʩʳ ʮʝʥʳ ʟʝʤʣʠ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʦʯʝʥʴ ʚʘʞʥʳ, ʯʝʨʝʟ 

ʧʣʘʪʫ ʟʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩʣʝʜʫʝʪ ʠʟʳʤʘʪʴ ʫ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʨʝʥʪʫ, 

ʚʦʟʥʠʢʘʶʱʫʶ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. ʈʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʫʯʰʠʭ ʫʩʣʦʚʠʷʭ ʟʦʥʘʭ, ʥʘʨʷʜʫ ʩ ʧʦʜʦʭʦʜʥʳʤ ʥʘʣʦʛʦʤ, ʩʦʙʩʪʚʝʥʥʠʢʠ 

http://www.bulletennauki.com/
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ʜʦʣʞʥʳ ʚʳʧʣʘʯʠʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʫ ʨʝʥʪʥʳʝ ʧʣʘʪʝʞʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʟʝʤʣʠ ʠ ʜʨʫʛʠʝ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʜʦʭʦʜ ʜʦʣʞʝʥ ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʫʧʘʪʴ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ 

ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʨʷʤʳʭ ʨʝʥʪʥʳʭ ʧʣʘʪʝʞʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ð ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʢʘʯʝʩʪʚʦʤ ʟʝʤʝʣʴ. ʆʥʘ ʞʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥ ʥʘ ʟʝʤʣʶ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʳʡ ʚʦʧʨʦʩ. ʄʳ ʞʝ ʠʟʫʯʘʝʤ ʮʝʥʳ ʧʦʯʚ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ:  

1) ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ;  

2) ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʚʦʜʦʚ ʮʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʜʣʷ 

ʜʨʫʛʠʭ ʮʝʣʝʡ;  

3) ʨʘʩʰʠʨʝʥʠʝʤ ʦʙʲʝʤʦʚ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʚʟʘʤʝʥ 

ʦʪʯʫʞʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʇʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1ï3].  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʦʨʦʰʘʝʤʳʝ ʧʦʯʚʳ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ 

ʜʣʷ ʧʦʩʝʚʘ ʭʣʦʧʯʘʪʥʠʢʘ. ʎʝʣʴ ʦʮʝʥʢʠ ʧʦʯʚ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʯʚ ʠ ʧʨʠʥʮʠʧʦʚ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʠ 

ʚʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ. ʆʮʝʥʢʘ ʟʝʤʝʣʴ ʠʣʠ ʫʛʦʜʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦ 

ʧʨʠʚʷʟʘʥʘ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʣʦʱʘʜʷʤ, ʢʘʜʘʩʪʨʦʚʳʤ ʨʘʡʦʥʘʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʯʚʳ, ʢʘʢ ʛʣʘʚʥʳʡ 

ʦʙʲʝʢʪ ʪʘʢʦʡ ʦʮʝʥʢʠ, ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʪʘʢ ʢʘʢ ʢʘʨʪʳ ʧʦʯʚ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʘʩʰʪʘʙʘʭ. 

ɹʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʭʦʨʦʰʝʝ ʟʥʘʥʠʝ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʟʥʘʥʠʝ 

ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʪʝ, ʠʣʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤʠ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʧʨʠ 

ʧʦʤʦʱʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʤʝʣʠʦʨʘʮʠʠ, ʦʜʥʘ ʠ ʪʘ ʞʝ ʧʦʯʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʢʫʣʴʪʫʨʳ 

ʠʤʝʝʪ ʨʘʟʣʠʯʥʫʶ ʦʮʝʥʢʫ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʤʝʪʦʜʠʢʘ ʀ. ʀ. 

ʂʘʨʤʘʥʦʚʘ ʠ ɻ. ʐ. ʄʘʤʝʜʦʚʘ [1ï2].  

ɺ ʨʘʙʦʪʘʭ ʀ. ʀ. ʂʘʨʤʘʥʦʚʘ ʙʘʣʣʳ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ, 

ʨʘʟʣʠʯʥʳʤ ʜʣʷ ʨʘʟʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʜʣʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʟʝʤʣʝʜʝʣʠʷ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʩʦʩʪʘʚʣʝʥʳ ʦʙʱʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ 

ʰʢʘʣʳ ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʧʦʜʞʠʤʘʶʪ ʧʨʝʩʪʠʞ ʜʘʥʥʦʡ ʥʘʫʢʠ ʥʘ 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʙʣʦʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ ʤʦʜʝʣʠ 

ʧʣʦʜʦʨʦʜʠʷ ʤʳ ʩʦʯʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ. ɺʦʧʨʦʩ 

ʮʝʥʳ ʧʦʯʚʳ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʩʪʨʦʪʦʡ ʨʝʣʴʝʬʘ, ʢʣʠʤʘʪʘ, 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʳʩʦʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʩʚʦʝʥʥʦʩʪʴʶ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ, 

ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʦʥʠʪʠʨʦʚʦʯʥʳʭ ʰʢʘʣ ʩʚʷʟʠ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚ ʠ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʚʳʷʚʣʷʶʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘ ʬʦʥʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʜʥʦʛʦ ʠʣʠ ʥʝʤʥʦʛʠʭ ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠʭ 
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ʪʠʧʦʚ. ʇʦʵʪʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʜʘʝʪʩʷ ʥʘʡʪʠ ʢʦʥʢʨʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʢʦʪʦʨʳʝ 

ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʝʜʠʥʳʭ ʰʢʘʣ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ ʚʝʩʴʤʘ 

ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʧʦʯʚ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʢʣʠʤʘʪʘ. ʇʨʠ ʵʪʦʤ 

ʦʜʥʦʠʤʝʥʥʳʝ ʧʦʯʚʳ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʠʤʝʶʪ ʚ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʠʷʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʜʘʣʝʢʦ ʥʝ ʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʝʜʠʥʳʭ 

ʰʢʘʣ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʀ. ʀ. ʂʘʨʤʘʥʦʚʳʤ ʫʯʪʝʥʳ  ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʯʚ [1].  

ʈʘʟʨʘʙʦʪʢʘ ʬʦʨʤʫʣ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʙʘʣʣʦʚ ʙʦʥʠʪʝʪʘ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ. ɹʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʘʪ ɹʬʦʨʤʫʣʳ, ʯʪʦʙʳ ʙʘʣʣʳ ʙʦʥʠʪʝʪʦʚ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʥʠʤ ʜʣʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʦʪʨʘʞʘʣʠ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ ʠ 

ʦʙʣʘʩʪʷʤ ʨʝʩʧʫʙʣʠʢʠ. 

ʆʙʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ. ʗʩʥʘʷ ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʢʫʣʴʪʫʨ ʩ ʩʫʤʤʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 100ʉ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʚʣʘʞʥʝʥʠʷ ʦʪʤʝʯʝʥʘ ʚ ʨʘʙʦʪʘʭ ɼ. 

ʀ. ʐʘʰʢʦ ʠ ɸ. ɼ. ʕʡʶʙʦʚʘ [4]. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʨʠʨʦʜʥʳʭ ʧʦʜʟʦʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʚʧʦʣʥʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʟʤʝʥʝʥʠʶ ʜʚʫʭ ʧʦʢʘʟʘʪʝʣʝʡ ð ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʫʤʤ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 

10 Áʉ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʚʣʘʞʥʝʥʠʷ.  

ʂ ʬʘʢʪʦʨʘʤ, ʥʘʨʫʰʘʶʱʠʤ ʵʪʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ, ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʠʷ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʦʜʟʦʥ. ʇʦ ʤʥʝʥʠʶ ʀ. ʀ. 

ʂʘʨʤʘʥʦʚʘ ʚʚʝʜʝʥʠʝ ʚ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ ʧʦʧʨʘʚʢʠ ʥʘ 

ʪʨʝʪʠʡ ʧʦʢʘʟʘʪʝʣʴ ð ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʧʦʜʟʦʥ, ʪʦ ʝʩʪʴ ʥʘ ʬʦʥʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ, ʥʘʠʙʦʣʝʝ 

ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʵʪʠʤʠ ʪʨʝʤʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʧʦʜʟʦʥʘʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʚʝʣʠʯʠʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚʘʭ ʠ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʠʭ ʧʦʯʚʝʥʥʳʭ ʧʦʜʟʦʥ ʢ ʜʨʫʛʠʤ. 

ʇʦʵʪʦʤʫ ʚ ʬʦʨʤʫʣʫ ʙʳʣ ʚʚʝʜʝʥ ʩʦʚʦʢʫʧʥʳʡ ʧʦʯʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʦʪʨʘʞʘʶʱʠʡ ʨʘʟʥʠʮʫ ʚ 

ʩʫʤʤʘʨʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʚʦʡʩʪʚ ʨʘʟʥʳʭ ʟʦʥʘʣʴʥʳʭ ʪʠʧʦʚ ʧʦʯʚ. 

ɹʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʧʣʘʥʝ, ʦʮʝʥʠʚʘʝʪ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʧʣʦʜʦʨʦʜʠʝ, ʧʨʠ ʵʪʦʤ ʦʮʝʥʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʪʝʥʠʝ ʚʩʝʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʚʢʣʶʯʘʷ ʠ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʠ ʩʧʦʩʦʙʥʳʝ ʦʢʘʟʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʮʠʢʣʝ. ʅʘʠʙʦʣʝʝ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʧʣʦʪʥʦʩʪʴ, ʧʦʣʝʟʥʳʡ ʦʙʲʝʤ, ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʘ ʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ð ʩʫʤʤʳ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 100ʉ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ. 

ɺ ʨʘʙʦʪʘʭ ʘʛʨʦʢʣʠʤʘʪʦʣʦʛʦʚ ʧʦʢʘʟʘʥʘ ʪʝʩʥʘʷ ʩʚʷʟʴ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʩʫʤʤ 

ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10 Áʉ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʚʣʘʞʥʝʥʠʷ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʦʧʪʠʤʘʣʴʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʫʚʣʘʞʥʝʥʠʠ (ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʢ ʠʩʧʘʨʷʝʤʦʩʪʠ), ʨʘʚʥʳʝ 1,10 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ. ʀ. ʀ. ʂʘʨʤʘʥʦʚʳʤ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
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ʨʘʩʪʝʥʠʡ ʦʪ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ [1]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʦʩʪ 

ʚʝʣʠʯʠʥ ʩʚʳʰʝ 200 ʙʦʣʴʰʝ ʥʝ ʫʩʠʣʠʚʘʝʪ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ. 

ʅʘʢʘʧʣʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʷ ʚʣʘʛʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʜʦʩʪʘʪʦʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚʦʟʜʫʭʘ ʩʧʦʩʦʙʥʳ ʧʦʯʚʳ ʭʦʨʦʰʦ ʦʩʪʨʫʢʪʫʨʝʥʥʳʝ, ʦʙʣʘʜʘʶʱʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʣʦʪʥʦʩʪʠ. ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʦʪ ʝʝ ʧʣʦʪʥʦʩʪʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘ. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʞʘʪʠʠ ʧʦʯʚʳ (ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ) ʝʝ ʧʣʦʪʥʦʩʪʴ 

ʜʦʩʪʠʛʘʝʪ 2 ʛ/ʩʤ3. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʯʚʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʦʥʠʮʘʝʤʦʡ ʜʣʷ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ, ʥʝ ʤʦʞʝʪ ʜʝʨʞʘʪʴ ʚʣʘʛʫ ʚ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʝ, ʥʝ ʘʵʨʠʨʫʝʪʩʷ, 

ʪ.ʝ. ʣʠʰʝʥʘ ʧʣʦʜʦʨʦʜʠʷ. ʇʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚʳ ʧʨʠ ʝʝ ʧʣʦʪʥʦʩʪʠ, ʨʘʚʥʦʡ 2, ʀ. ʀ. ʂʘʨʤʘʥʦʚ 

ʧʨʠʥʠʤʘʝʪ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʚʥʦʝ 0, ʘ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʝʤ (ʨʘʚʥʳʤ 2) ʠ 

ʬʘʢʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʝʪʨʦʚʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʢʘʢ ʚʝʣʠʯʠʥʫ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ 

ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ. 

ɼʦʩʪʘʪʦʯʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʯʚʘ ʤʦʞʝʪ ʠʤʝʪʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʝʩʣʠ ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʤʝʣʢʦʟʝʤʠʩʪʦʡ (ʩʦʙʩʪʚʝʥʥʦ ʧʦʯʚʝʥʥʦʡ) ʤʘʩʩʳ. ʅʘʣʠʯʠʝ ʚ ʧʦʯʚʝ ʚ 

ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʢʨʫʧʥʦʟʝʤʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʩʪʠʣʘʥʠʝ ʥʘ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʪʘʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ ʠʣʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʫʤʝʥʴʰʘʶʱʠʝ çʧʦʣʝʟʥʳʡè ʦʙʲʝʤ ʧʦʯʚʳ, ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʚ ʥʝʡ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪ.ʝ. ʫʤʝʥʴʰʘʶʪ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʝɦʙʥʠʩʪʦ-ʢʘʤʝʥʠʩʪʘʷ ʯʘʩʪʴ ʧʦʯʚʳ çʢʨʫʧʥʦʟʝʤè (ʬʨʘʢʮʠʠ ʢʨʫʧʥʝʝ 1 ʤʤ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʙʣʘʜʘʶʪ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʝ ʩʦʜʝʨʞʠʪ ʚ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤʘʭ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʪ.ʝ. ʥʝ ʠʤʝʝʪ ʧʣʦʜʦʨʦʜʠʷ. ʕʪʫ ʯʘʩʪʴ ʧʦʯʚʳ ʀ. ʀ. ʂʘʨʤʘʥʦʚ ʥʘʟʳʚʘʝʪ 

çʙʘʣʣʘʩʪʥʦʡè [1]. 

ʇʝʩʯʘʥʳʝ ʬʨʘʢʮʠʠ, ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʷʶʱʠʝ ʥʝʛʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʢʨʫʧʥʦʟʝʤʘ, 

ʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʯʘʩʪʠʯʥʦ çʙʘʣʣʘʩʪʥʳʝè: ʬʨʘʢʮʠʠ 1ï0,25 ʤʤ ð ʢʘʢ çʙʘʣʣʘʩʪʥʘʷè ʥʘ 25%, 

çʙʝʟʙʘʣʣʘʩʪʥʘʷè ʥʘ 75%. ɹʦʣʴʰʘʷ ʧʨʠʤʝʩʴ ʧʝʩʯʘʥʳʭ ʬʨʘʢʮʠʡ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʦʣʝʝ ʨʳʭʣʦʛʦ ʩʣʦʞʝʥʠʷ, ʣʫʯʰʠʭ ʚʦʜʥʦïʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʠ ʧʝʩʯʘʥʳʭ ʬʨʘʢʮʠʡ ʚʳʨʘʟʠʪʩʷ ʯʝʨʝʟ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

(2īv), ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪʫ ʟʥʘʯʝʥʠʡ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ. ʇʳʣʝʚʘʪʳʝ ʠ 

ʠʣʠʩʪʳʝ ʬʨʘʢʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ çʙʝʟʙʘʣʣʘʩʪʥʳʝè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʯʚ, 

ʣʠʰʝʥʥʳʭ ʪʦʢʩʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʦʨʨʝʣʠʨʫʶʱʠʤʠ ʩ 

ʧʣʦʜʦʨʦʜʠʝʤ, ʷʚʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ ʠ çʙʝʟʙʘʣʣʘʩʪʥʦʩʪʠè ʯʘʩʪʠ ʧʦʯʚʳ [1]. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʀ. ʀ. ʂʘʨʤʘʥʦʚʳʤ ʨʘʟʨʘʙʦʪʘʥʘ ʩʣʝʜʫʶʱʘʷ ʦʩʥʦʚʥʘʷ 

ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʮʝʣʝʡ ʦʮʝʥʢʠ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮʘʭ: 

 

 

 

ʛʜʝ ʇʕʠ ð ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ; v ð ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʩʣʦʷ 0 

ð 100 ʩʤ; n ð çʧʦʣʝʟʥʳʡè ( ʙʝʟʙʘʣʣʘʩʪʥʳʡ) ʦʙʲʝʤ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-100 ʩʤ; StÁ>10 Áʉ ð 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10 Áʉ; ʂʋ ð ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ (ʧʦ 

ʀʚʘʥʦʚʫ); ʂʂ ð ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ. 

ɺʝʣʠʯʠʥʘ 12,5 ʚʚʝʜʝʥʘ ʚ ʬʦʨʤʫʣʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʠʥʜʝʢʩʫ, ʨʘʚʥʦʤʫ 100. ɺʝʣʠʯʠʥʳ ʧʣʦʪʥʦʩʪʠ  

ʜʘʶʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ ʚʪʦʨʦʛʦ ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ. ɺʝʣʠʯʠʥʘ n ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ 

çʙʝʟʙʘʣʣʘʩʪʥʦʡè ʯʘʩʪʠ ʧʦʯʚʳ ʢ ʝʝ ʦʙʱʝʤʫ ʦʙʲʝʤʫ (ʜʣʷ ʩʣʦʷ 0ï100 ʩʤ) ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʜʦʣʷʭ 
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ʝʜʠʥʠʮʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʚʪʦʨʦʛʦ ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʭ 

ʥʝʢʘʤʝʥʠʩʪʳʭ ʠ ʥʝʧʝʩʯʘʥʝʥʥʳʭ ʧʦʯʚ ʩʫʛʣʠʥʠʩʪʦʛʦ ʠ ʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ 1. ɼʣʷ ʧʦʯʚ ʩʫʧʝʩʯʘʥʥʳʭ ʠ ʧʝʩʯʘʥʥʳʭ, ʢʘʤʝʥʠʩʪʳʭ, ʚ ʢʦʪʦʨʳʭ 

ʥʘ ʛʣʫʙʠʥʝ ʤʝʥʝʝ 1 ʤ ʟʘʣʝʛʘʶʪ ʧʣʦʪʥʳʝ ʧʦʨʦʜʳ, ʠ ʪ. ʧ. ʚʝʣʠʯʠʥʫ n ʨʘʩʩʯʠʪʳʚʘʶʪ ʩ ʫʯʝʪʦʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʠ ʦʪʥʦʰʝʥʠʷ ʦʙʲʝʤʘ ʥʝʢʘʤʝʥʠʩʪʦʡ ʯʘʩʪʠ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-

100 ʩʤ ʢ ʝʝ ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʚ ʵʪʦʤ ʩʣʦʝ. 

ɺʝʣʠʯʠʥʫ ʂʋ ʙʦʣʝʝ 1,10 ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʦʡ 1,10. ʏʠʩʣʦ 0,05 ʚʳʯʠʪʳʚʘʶʪ ʠʟ ʚʝʣʠʯʠʥʳ 

ʂʋ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʚʝʣʠʯʠʥʝ ʂʋ, ʨʘʚʥʦʡ 0,05, ʨʘʩʪʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʚ ʩʚʷʟʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʧʦʯʚʝ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʨʘʟʫʝʪʩʷ (ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 

ʨʘʚʝʥ ʥʫʣʶ). ʇʦ ʀ. ʀ. ʂʘʨʤʘʥʦʚʫ (1985) ʚʚʝʜʝʥʠʝ ʧʦʧʨʘʚʢʠ 0,05 ʠʤʝʝʪ ʮʝʣʴʶ ʠʟʤʝʥʠʪʴ 

ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ ʂʋ ʧʨʠ ʤʘʣʳʭ ʝʛʦ ʟʥʘʯʝʥʠʷʭ ʠ ʧʨʠʚʝʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʢ ʥʫʣʶ 

ʧʨʠ ʂʋ=0,05. ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʟʘʤʝʪʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥ ʂʋ ʠ ʧʨʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʝʛʦ ʟʥʘʯʝʥʠʷʭ. 

ɺʝʣʠʯʠʥʘ ʙʘʣʣʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚ ð ʧʝʨʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʮʝʥʳ ʧʦʯʚ. 

ɺ ʂʘʨʘʙʘʭʩʢʦʡ ʩʪʝʧʠ ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʦʤ ʧʦ ʧʣʦʜʦʨʦʜʠʶ ʩʘʤʳʤ ʙʦʛʘʪʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʦʨʦʰʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ ʧʦʯʚʳ. ʇʦʢʘʟʘʪʝʣʠ ʵʪʦʡ ʧʦʯʚʳ ʧʨʠʥʷʪʳ ʟʘ ʵʪʘʣʦʥ ʦʮʝʥʢʠ 

ʧʦʯʚ. ʆʨʦʰʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚʳʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʦʪʚʝʯʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʭʣʦʧʯʘʪʥʠʢʘ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʀ. ʀ. ʂʘʨʤʘʥʦʚʳʤ (1985) ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʜʝʢʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʮʝʥʢʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮʘʭ ʥʘʤʠ 

ʧʨʠʥʷʪʳ  ʢʘʢ ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʧʦʯʚ [1]. 

ɺ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʳʰʝʫʢʘʟʘʥʥʘʷ ʬʦʨʤʫʣʘ ʇʕʠ ʀ. ʀ. 

ʂʘʨʤʘʥʦʚʘ (1985) ʥʘʤʠ ʙʳʣʘ ʚʟʷʪʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʫʯʠʪʳʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʨʝʩʧʫʙʣʠʢʠ. 

ʂʘʢ çɻ ʪʘʣʦʥʥʘʷè ʧʦʯʚʘ ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʦʤ ʥʘʤʠ ʨʘʩʩʯʠʪʘʥ ʇʕʠ ʜʣʷ ʦʨʦʰʘʝʤʳʭ 

ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ: 

 

ʇʕʠ
 

 

 

ʛʜʝ v = 1,33, n = 0,73, S t >10Áʉ = 4558Áʉ, ʂʋ = 1,10, ʂʂ = 182, ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢ 

ʵʪʘʣʦʥʫ ʜʣʷ ʦʨʦʰʘʝʤʳʭ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ 

 

ʇʕʠ
 

 

 

ʛʜʝ v =1,30, n=0,71, S t >10Áʉ = 4469Áʉ, ʂʋ=1,10, ʂʂ = 181 ʠ ʜʣʷ ʦʨʦʰʘʝʤʳʭ ʣʫʛʦʚʦ-

ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ 

 

ʇʕʠ
 

 

 

ʛʜʝ v =1,42, n=0,72, S t >10Áʉ = 4478Áʉ, ʂʋ=1,10, ʂʂ = 183  

 

ʊʘʢ ʢʘʢ ʚʩʝ ʧʦʯʚʳ ʦʨʦʰʘʝʤʳʝ, ʂʋ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1,10. 
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ʌʦʨʤʫʣʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʪʴ ʙʘʣʣʳ ʙʦʥʠʪʝʪʦʚ ʜʣʷ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ. ɹʘʣʣʳ 

ʙʦʥʠʪʝʪʦʚ ʜʨʫʛʠʭ ʧʦʯʚ ʨʘʩʩʯʠʪʳʚʘʶʪ ʫʤʥʦʞʝʥʠʝʤ ʙʘʣʣʘ ʙʦʥʠʪʝʪʘ ʟʦʥʘʣʴʥʦʡ ʧʦʯʚʳ ʥʘ 

ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ, ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ, 

ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ, ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʠ ʪ. ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤʫʣ ʠ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʙʘʣʣʳ ʙʦʥʠʪʝʪʦʚ ʜʣʷ ʣʶʙʦʡ ʧʦʯʚʝʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʚ ʦʪʥʦʰʝʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʥʳʝ ʙʘʣʣʳ ʙʫʜʫʪ ʝʜʠʥʳʤʠ ʠ ʩʦʧʦʩʪʘʚʠʤʳ ʜʣʷ 

ʚʩʝʡ ʦʩʥʦʚʥʦʡ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ. 

ɺʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʮʝʥʘ ʧʦʯʚ ð ʝʝ ʪʘʨʠʬʥʘʷ ʢʘʪʝʛʦʨʠʷ [1]. ʊʘʨʠʬʥʳʝ ʢʘʪʝʛʦʨʠʠ 

ʚʳʜʝʣʝʥʳ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʜʦʭʦʜʘ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʥʘ ʝʜʠʥʠʮʫ ʙʘʣʣʘ 

ʙʦʥʠʪʝʪʘ (1). 

ʈʘʩʯʝʪ ʮʝʥʳ ʛʝʢʪʘʨʘ ʧʦʯʚʳ ʥʘʤʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʫʤʥʦʞʝʥʠʝʤ ʙʘʣʣʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚʳ 

(ʇʕʠ) ʥʘ ʪʘʨʠʬ ʟʘ 1 ʙʘʣʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʢʘʜʘʩʪʨʦʚʳʤ ʨʘʡʦʥʘʤ 

ɸʟʝʨʙʘʡʜʞʘʥʘ (2).  

ʈʘʩʩʯʠʪʘʥʥʳʝ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʮʝʥʳ ʥʘ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʦʮʝʥʢʝ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠ ʜʨʫʛʠʭ ʮʝʣʷʭ. ʇʨʠ 

ʦʪʚʦʜʘʭ ʟʝʤʝʣʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʵʪʦʡ ʙʘʟʦʚʦʡ ʮʝʥʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʦʪʚʦʜʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʊʘʙʣʠʮʘ). 

ʎʝʥʘ 1 ʛʘ ʧʦʯʚʳ ʠ ʮʝʥʘ 1 ʛʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʙʣʠʟʢʦʡ ʠʣʠ ʩʠʣʴʥʦ 

ʨʘʟʣʠʯʘʪʴʩʷ.  ʎʝʥʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘʚʠʩʠʪ ʦʪ ʮʝʥʳ ʝʛʦ ʧʦʯʚʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʧʦʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʠ ʠʤʝʶʱʠʭʩʷ ʥʘ ʥʝʤ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʣʘʥʪʘʮʠʡ 

ʤʥʦʛʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʠ ʪ. ʜ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʫʯʘʩʪʢʘ ʩʣʝʜʫʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʦʩʥʦʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʜʣʠʥʘ ʛʦʥʘ, ʫʛʦʣ ʥʘʢʣʦʥʘ, ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʧʦʣʷ, ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʫʛʫ, ʧʨʦʯʥʦʩʪʴ ʥʝʩʫʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪ. ʜ.). ʈʘʟʣʠʯʠʷ ʚ 

ʧʦʧʨʘʚʢʘʭ ʢ ʮʝʥʝ ʧʦʯʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤʠ, ʯʝʤ ʨʘʟʣʠʯʠʷ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ. ɼʣʷ ʦʪʜʘʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʦʙʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʤʦʞʝʪ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʥʫʣʶ ʠ ʮʝʥʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʮʝʥʳ ʧʦʯʚ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʮʝʥʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ 

ʦʪʚʦʜʘʭ ʠʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ. ʀʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʫʤʥʦʞʘʶʪ ʦʩʥʦʚʥʫʶ ʮʝʥʫ ʧʦʯʚʳ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʨʠ ʦʪʚʦʜʝ ʟʝʤʝʣʴ ʜʣʷ 

ʥʫʞʜ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʝʥʝʝ ʚʳʩʦʢʠʤʠ ð ʥʘ ʥʫʞʜʳ ʞʠʣʠʱʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʪ. ʜ. ʠ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʧʨʠ ʦʪʚʦʜʝ ʟʝʤʝʣʴ ʧʦʜ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠ ʜʨʫʛʠʝ 

ʮʝʣʠ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 

ʎʝʥʳ ʥʘ ʧʦʯʚʳ ʠ ʟʝʤʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ. ʉʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠ ʤʝʪʦʜʠʢʘ 

ʨʘʩʯʝʪʘ ʨʝʥʪʥʳʭ ʧʣʘʪʝʞʝʡ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʡ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʝʜʠʥʦʛʦ 

ʩʨʝʜʥʝʛʦ ʜʦʭʦʜʘ ʜʣʷ  ʨʝʩʧʫʙʣʠʢʠ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʣʣʳ ʙʦʥʠʪʝʪʘ ʧʦʯʚ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʚʝʨʥʫʪʦʡ ʰʢʘʣʳ ʙʦʥʠʪʝʪʘ ʩ ʫʯʝʪʦʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʇʕʠ) ʠ ʪʘʨʠʬʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʤʠ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʦʛʨʘʤʤʘ çʮʝʥ r

ʧʦʯʚ ʂʘʨʘʙʘʭʩʢʦʡ ʩʪʝʧʠ ʧʦʜ ʭʣʦʧʯʘʪʥʠʢʦʤè ʚ ʤʘʩʰʪʘʙʝ 1:100 000. 
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I 
9

1
8

2
3 

X 
ɼʘʚʥʦʦʨʦʰʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 110 10100530 

ɼʘʚʥʦʦʨʦʰʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 110 10100530 

IX  

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 102 9365946 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 102 9365946 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 99 9090477 

ʆʨʦʰʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 95 8723185 

ʆʨʦʰʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 95 8723185 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ 94 8631362 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 91 8355893 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 91 8355893 

ʆʨʦʰʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 88 8080424 

ʆʨʦʰʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 87 7988601 

ʆʨʦʰʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 86 7896778 

II
 7

3
3

7
2 

VIII  

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 114 8364408 

ʆʨʦʰʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ 81 5943132 

ʆʨʦʰʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 81 5943132 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʛʣʠʥʠʩʪʳʝ 77 5649644 

ʆʨʦʰʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ,  

ʩʨʝʜʥʝʤʦʱʥʳʝ 77 5649644 

ʆʨʦʰʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 69 5062668 

ʆʨʦʰʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʛʣʠʥʠʩʪʳʝ 67 4915924 

ʆʨʦʰʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʛʣʠʥʠʩʪʳʝ 66 4842552 

VII  

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 105 7704060 

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 96 7043712 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 94 6896968 

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 88 6456736 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 87 6383364 

ʆʨʦh ʘʝʤʳʝ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, 

 ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ 87 6383364 

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʣʝʢʦʩʫʛʣʠʥʠʩʪʳʝ 82 6016504 

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 79 5796388 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʛʣʠʥʠʩʪʳʝ, 

 ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 72 5282784 

ʆʨʦʰʘʝʤʳʝ ʩʚʝʪʣʦïʢʘʰʪʘʥʦʚʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ,  

ʤʘʣʦʤʦʱʥʳʝ 55 4035460 
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II
I 

5
7

8
2
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VI  

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ 102 5897742 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ 94 5435174 

ʆʨʦh ʘʝʤʳʝ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ 74 4278754 

V 

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʛʣʠʥʠʩʪʳʝ 70 4047470 

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʛʣʠʥʠʩʪʳʝ, 

 ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ, ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 61 3527081 

ɼʘʚʥʦʦʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʛʣʠʥʠʩʪʳʝ, 

ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ 55 3180155 

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʛʣʠʥʠʩʪʳʝ, 

ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ 46 2659766 

ʆʨʦh ʘʝʤʳʝ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 46 2659766 

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʛʣʠʥʠʩʪʳʝ,  

ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ, ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 42 2428482 

IV
 

3
2

7
7

8 

IV  

ʆʨʦh ʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ, ʛʣʠʥʠʩʪʳʝ, ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ, 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ 34 1114452 

ʆʨʦʰʘʝʤʳʝ ʢʘʰʪʘʥʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, ʤʘʣʦʤʦʱʥʳʝ 14 458892 

 

ɿʘʢʣʶʯʝʥʠʝ  

ʈʘʩʯʝʪ ʮʝʥʳ ʛʝʢʪʘʨʘ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʫʤʥʦʞʝʥʠʝʤ ʙʘʣʣʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚʳ (ʇʵʠ) ʥʘ 

ʪʘʨʠʬ ʟʘ 1 ʙʘʣʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʧʦʯʚ. ʂʘʢ ʢʘʪʝʛʦʨʠʷ ʧʦʯʚ ʚʟʷʪʳ ʥʦʨʤʘʪʠʚʥʳʝ 

ʮʝʥʳ ʧʦʯʚ ʧʦ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʛʨʫʧʧʘʤ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʡʦʥʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʄʠʣʴʩʢʦïʂʘʨʘʙʘʭʩʢʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʨʘʡʦʥʘ. ʆʨʦʰʘʝʤʳʝ ʩʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ ʧʦʯʚʳ 

ʠʤʝʶʪ ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʨʘʚʥʳʡ 100, ʦʨʦʰʘʝʤʳʝ ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ 91 ʙʘʣʣ ʠ ʦʨʦʰʘʝʤʳʝ 

ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ 99 ʙʘʣʣ, ʮʝʥʘ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʵʪʠʭ ʧʦʯʚ ʙʝʟ ʫʯʝʪʘ ʧʦʧʨʘʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʦ 9182300, 8355893, 9090477 ʤʘʥʘʪʘʤ. 
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AGRO-INDUSTRIAL SOIL GROUPING OF THE SHIRVAN MASSIF OF AZERBAIJAN 

 

ÉGasimzade T., Ph.D., Institute of Dendrology Azerbaijan NAS, Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʙʦʥʠʪʝʪʥʳʭ ʙʘʣʣʦʚ ʧʦʯʚ ʐʠʨʚʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ, ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ 

ʙʘʣʣʘ ʧʦʯʚ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦʯʚ ʠ ʨʘʟʜʝʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʧʦ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʛʨʫʧʧʘʤ. ɺ ʛʨʫʧʧʫ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʯʚ ʚ ɻʦʨʥʦʤ ʐʠʨʚʘʥʝ ʚʭʦʜʷʪ ʛʦʨʥʦï

ʣʫʛʦʚʳʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ, ʛʦʨʥʳʝ ʣʫʛʦʚʦïʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ, ʛʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ 

ʣʫʛʦʚʳʝ ʦʨʦʰʘʝʤʳʝ ʠ ʜʨ., ʘ ʚ ʨʘʚʥʠʥʥʦʤ ʐʠʨʚʘʥʝ ð ʣʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ 

ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ, ʣʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʦʨʦʰʘʝʤʳʝ ʠ ʜʨ. ʧʦʯʚʳ. ʉʨʝʜʥʠʡ ʨʘʩʯʝʪʥʳʡ 

ʙʘʣʣ ʜʘʥʥʳʭ ʧʦʯʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʘʚʝʥ 91 ʠ 94. 

 

Abstract. On the basis of quality of soil score of the Shirvan massif of Azerbaijan, it has 

become possible to conduct an agro-industrial assessment, calculate the weighted average of the 

soil, the coefficient of comparative dignity of the soil and the division of plots into qualitative 

groups. The group of high-quality soils in Mountain Shirvan includes mountain meadow 

chernozem, mountain meadow-brown cultivated, mountain brown meadow irrigated, etc., and in 

flat Shirvan there are meadowïsierozem dark long-irrigated, meadowïsierozem dark irrigated and 

other soils. The average calculated score of these soils in the territory is 91 and 94. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ, ʧʦʯʚ,r ʙʦʥʠʪʝʪ, ʐʠʨʚʘʥʩʢʠʡ ʤʘʩʩʠʚ. 

 

Keywords: agro-industrial assessment, soils, quality of soil, Shirvan massif. 

 

ɸʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʛʨʫʧʧʠʨʦʚʘʥʠʝʤ 

ʙʣʠʟʢʠʭ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʧʦʯʚʝʥʥʳʭ ʛʨʫʧʧ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʩʪʝʥʠʷʤ. 

ɸʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1ï3].  

ʉʦʛʣʘʩʥʦ ɻ. ʐ. ʄʘʤʝʜʦʚʫ [4ï6] ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ð ɻ ʪʦ 

ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʧʦʯʚʝʥʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʘʛʨʦʮʝʥʦʟʦʚ, ʢʦʨʤʦʚʳʭ ʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ ʧʦ ʙʣʠʟʢʠʤ ʙʘʣʣʘʤ. ɼʘʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦ ʙʦʥʠʪʝʪʥʦʡ ʰʢʘʣʝ ʧʦʯʚ, ʚ ʛʨʫʧʧʳ ʚʭʦʜʷʪ ʧʦʯʚʳ, ʠʤʝʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʦʥʠʪʝʪʥʳʝ 

ʙʘʣʣʳ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʦʩʥʦʚʥʳʤ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ɸʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʛʨʫʧʧʠʨʦʚʢʫ ʧʦʯʚ ʐʠʨʚʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʨʦʚʝʣʠ ʧʦ ʩʚʦʡʩʪʚʘʤ 

ʧʦʯʚ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ (ʊʘʙʣʠʮʘ 1).  
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ʊʘʙʣʠʮʘ 1. 

 

ɸɻʈʆʇʈʆʀɿɺʆɼʉʊɺɽʅʅɸʗ ɻʈʋʇʇʀʈʆɺɸʅʀɽ ʇʆʏɺ ʐʀʈɺɸʅɸ 
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3. ɻʦʨʥʦïʣʫʛʦʚʳʝ ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ 100 1,6 2,93 

12. ɻʦʨʥʳʝ ʣʫʛʦʚʦïʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ 85 3,5 6,41 

13. ɻʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʣʫʛʦʚʳʝ ʦʨʦʰʘʝʤʳʝ 90 1,9 3,48 

15. ɻʦʨʥʳʝ ʯʝʨʥʦʟʝʤʳ ʦʢʫʣʴʪʫʨʝʥʥʳʝ 100 15,7 28,7 

22. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʪʝʤʥʳʝ ʦʨʦʰʘʝʤʳʝ 88 1,2 2,19 

23. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʪʝʤʥʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ 100 1,1 2,01 

26. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʦʢʫʣʴʪʫʨʝʥʥʳʝ 
82 5,5 10,07 

27. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 
85 2,6 4,76 

33. ɻʦʨʥʳʝ ʣʫʛʦʚʘʪʦïʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʨʦʰʘʝʤʳʝ 82 6,1 11,2 

35. ɻʦʨʥʳʝ ʣʫʛʦʚʘʪʦïʢʦʨʠʯʥʝʚʳʝ 89 15,4 28,2 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ I ʛʨʫʧʧʝ 91 54,6 100 
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2. ɻʦʨʥʦïʣʫʛʦʚʳʝ ʜʝʨʥʦʚʦïʪʦʨʬʷʥʠʩʪʳʝ 72 13,9 5,11 

4. ɻʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ ʥʝʥʘʩʳʱʝʥʥʳʝ 64 13,1 4,81 

5. ɻʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ ʚʳʱʝʣʦʯʝʥʥʳʝ 68 11,1 4,08 

6. ɻʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ ʪʠʧʠʯʥʳʝ 70 10,3 3,79 

8. ɻʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ 73 46,7 17,2 

9. ɻʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ 78 0,8 0,29 

11. ɻʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʢʘʨʙʦʥʘʪʥʳʝ 79 39,7 14,6 

14. ʃʫʛʦʚʦïʢʦʨʠʯʥʝʚʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ 80 3,2 1,18 

21. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ ʛʣʫʙʠʥʥʦï

ʟʘʩʦʣʝʥʥʳʝ 
61 27,9 10,26 

24. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʦʨʦʰʘʝʤʳʝ 79 12,7 4,67 

28. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʩʦʣʦʥʮʝʚʘʪʳʝ 
71 50,4 18,5 

29. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʛʠʧʩʦʚʘʥʥʳʝ 
79 19,9 7,32 

30. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʫʙʠʥʥʦï

ʟʘʩʦʣʝʥʥʳʝ 
72 6,4 2,35 

32. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ 
77 10,9 4,00 

34. ɻʦʨʥʳʝ ʣʫʛʦʚʘʪʦïʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʦʨʦʰʘʝʤʳʝ 
74 5,0 1,84 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ II ʛʨʫʧʧʝ 72 272,0 100 

ɿ
ʝ
ʣ
ʝ
ʥ
ʳ
ʡ

 

I
I
I
 
ʛ
ʨ
ʫ
ʧ
ʧ
ʘ

 
(6

0ï
4

1
) 

1. ɻʦʨʥʦïʣʫʛʦʚʦ ʜʝʨʥʦʚʳʝ 53 64,9 46,8 

7. ɻʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ  42 5,8 4,18 

10. ɻʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʪʠʧʠʯʥʳʝ ʤʘʣʦʤʦʱʥʳʝ 54 36,2 26,12 

25. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʤʘʣʦʤʦʱʥʳʝ 
47 18,5 13,34 

31. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʫʙʠʥʥʦï

ʟʘʩʦʣʝʥʥʳʝ ʤʘʣʦʤʦʱʥʳʝ 
43 13,2 9,52 
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ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ III ʛʨʫʧʧʝ 51 138,6 100 
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16. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʣʫʛʦʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 34 7,0 7,07 

17. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ 39 41,1 41,51 

18. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʤʘʣʦʤʦʱʥʳʝ 
36 13,9 14,04 

19. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 

ʤʘʣʦʤʦʱʥʳʝ 
23 20,7 20,9 

20. ɻʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʩʚʝʪʣʳʝ ʛʣʫʙʠʥʥʦï

ʛʠʧʩʦʥʦʩʥʳʝ ʤʘʣʦʤʦʱʥʳʝ 
40 8,2 8,28 

36. ɻʦʨʥʳʝ ʩʝʨʦïʙʫʨʳʝ ʜʝʬʣʠʨʦʚʘʥʥʳʝ 37 8,1 8,18 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ IV ʛʨʫʧʧʝ 35 99 100 

ʀʪʦʛʦ ʧʦ ʛʦʨʥʦʤʫ ʐʠʨʚʘʥʫ 62 564,2  

ɸʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʨʘʚʥʠʥʥʦʛʦ ʐʠʨʚʘʥʘ 
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66. ʉʝʨʦʟʝʤʥʦïʣʫʛʦʚʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʦʨʦʰʘʝʤʳʝ 90 23,7 27,8 

67. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 95 13,4 15,7 

68. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʩʘʟʦʚʳʝ 95 4,2 4,93 

76. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʦʨʦʰʘʝʤʳʝ 95 14,2 16,67 

77. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 100 16,8 19,7 

78. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 91 2,4 2,82 

79. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʢʦʨʢʫʶʱʠʝʩʷ, ʦʨʦʰʘʝʤʳʝ 95 10,5 12,3 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ I ʛʨʫʧʧʝ 94 85,2 100 
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51. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ, ʦʨʦʰʘʝʤʳʝ  61 24,9 14,6 

52. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 63 5,3 333,9 

65. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ  77 3,3 6,22 

70. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 79 19,2 11,2 

71. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʳʝ 74 77,3 45,3 

72. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ  75 26,0 15,2 

80. ɸʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʦïʣʝʩʥʳʝ (ʪʫʛʘʡʥʳʝ) 65 14,6 8,56 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ II ʛʨʫʧʧʝ 72 170,6 100 
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38. ɹʫʨʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 43 9,4 4,2 

42. ʉʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 43 0,5 0,22 

45. ʉʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ ʦʨʦʰʘʝʤʳʝ 55 6,4 2,86 

46. ʉʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʦʨʦʰʘʝʤʳʝ 45 9,4 4,2 

47. ʉʝʨʦïʙʫʨʳʝ ʛʣʫʙʠʥʥʦïʟʘʩʦʣʝʥʥʳʝ 46 3,1 1,38 

48. ʉʝʨʦïʙʫʨʳʝ ʛʣʝʝʚʳʝ ʦʨʦʰʘʝʤʳʝ 45 5,0 2,23 
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49. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ ʦʨʦʰʘʝʤʳʝ 44 38,6 17,2 

50. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 43 9,8 4,37 

53. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 

ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 
57 4,6 2,05 

54.ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 56 33,0 14,7 

55.ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʢʦʨʫʢʦʚʳʝ 48 11,7 5,22 

59. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʦʨʦʰʘʝʤʳʝ 42 7,9 3,53 

60. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 46 13,1 5,85 

63. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʢʦʨʢʫʶʱʠʝ 42 9,1 4,06 

69. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 49 1,2 0,53 

73. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʥʝʧʦʣʥʦʨʘʟʚʠʪʳʝ 52 6,5 2,90 

74. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʝʝʚʳʝ 48 29,0 12,94 

75. ʃʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʛʣʝʝʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 41 14,4 6,43 

82. ɸʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 53 7,6 3,39 

85.ɸʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ ʩʣʦʠʩʪʳʝ 59 1,5 0,67 
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89. ʃʫʛʦʚʦïʙʦʣʦʪʥʳʝ ʛʣʝʝʚʳʝ 41 2,2 0,98 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ III ʛʨʫʧʧʝ 48 224,0 100 
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37. ɹʫʨʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 27 21,8 8,80 

39. ɹʫʨʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʩʦʣʦʥʯʘʢʦʚʘʪʦïʩʦʣʦʥʮʝʚʘʪʳʝ 24 1,4 0,56 

40. ʉʝʨʦïʙʫʨʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 26 27,8 11,2 

41. ʉʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 27 15,6 6,30 

43. ʉʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʮʝʚʘʪʦïʩʦʣʦʥʯʘʢʦʚʳʝ 23 3,6 1,45 

44. ʉʝʨʦïʙʫʨʳʝ ʩʦʣʦʥʯʘʢʦʚʦïʩʦʣʦʥʮʝʚʘʪʳʝ 22 16,9 6,83 

56. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʛʣʝʝʚʳʝ ʦʨʦʰʘʝʤʳʝ 27 29,3 11,8 

57. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 38 27,8 11,23 

58. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 38 21,4 8,65 

61. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʛʣʝʝʚʳʝ 24 10,6 4,28 

62. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʛʣʝʝʚʳʝ ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ 28 5,7 2,30 

64. ʃʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ 

ʦʨʦʰʘʝʤʳʝ 
24 19,2 7,76 

81. ɸʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʦïʣʝʩʥʳʝ ʪʫʛʘʡʥʳʝ, ʛʣʝʝʚʳʝ 36 3,4 1,37 

83. ɸʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʳʝ ʛʣʝʝʚʳʝ 33 1,0 0,40 

84. ɸʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʳʝ ʛʣʝʝʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 30 4,2 1,70 

86. ɹʦʣʦʪʥʦïʣʫʛʦʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 32 1,3 0,52 

87. ɹʦʣʦʪʥʦïʣʫʛʦʚʳʝ ʛʣʝʝʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 32 1,7 0,69 

88. ʃʫʛʦʚʦïʙʦʣʦʪʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 37 21,1 8,52 

90. ʃʫʛʦʚʦïʙʦʣʦʪʥʳʝ ʛʣʝʝʚʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ 37 13,7 5,53 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ IV ʛʨʫʧʧʝ 30 247,5 100 
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) 91. ʀʣʦʚʦïʙʦʣʦʪʥʳʝ ʩʦʣʦʥʯʘʢʦʚʳʝ < 20 18,0 53,57 

92. ʉʦʣʦʥʯʘʢʠ ʢʦʨʢʦʚʳʝ < 20 15,6 46,43 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʘʣʣ ʧʦ IV ʛʨʫʧʧʝ < 20 33,6 100 

ʀʪʦʛʦ ʧʦ ʨʘʚʥʠʥʥʦʤʫ ʐʠʨʚʘʥʫ 51 760,9  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʰʠʨʝʥʥʦʡ ʙʦʥʠʪʝʪʥʦʡ h ʢʘʣʳ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠ ʪʠʧʦʚ ʧʦʯʚ, ʧʦʯʚʳ 

ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 5 ʛʨʫʧʧ:  

I ʛʨʫʧʧʘ ð ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʥʦʩʪʴʶ ʠ ʚʦʜʥʦïʚʦʟʜʫʰʥʳʤ 

ʨʝʞʠʤʦʤ. ʕʪʠ ʧʦʯʚʳ ʥʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʠ ʦʩʥʦʚʘʪʝʣʴʥʳʭ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʧʦʯʚʳ, ʠʤʝʶʱʠʝ 100ï81 ʙʘʣʣ.  

II ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (80ï61 ʙʘʣʣ). ɺ ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʧʦʯʚ ʩ ʧʦʯʚʘʤʠ I 

ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʥʠʟʢʠʝ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʧʨʦʚʝʜʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ ʠʭ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʚ I ʛʨʫʧʧʫ.  

III ʛʨʫʧʧʘ ï ʧʦʯʚʳ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ (60ï41 ʙʘʣʣ). ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ 

ʵʪʠʭ ʧʦʯʚ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨ.  

IV ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ (40ï20 ʙʘʣʣʦʚ), ʚ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʟʘʩʦʣʝʥʥʳʝ, 

ʩʦʣʦʥʮʝʚʘʪʳʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ, ʘ ʪʘʢʞʝ ʵʨʦʟʠʚʥʳʝ ʧʦʯʚʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ.  

V ʛʨʫʧʧʘ ð ʩʦʩʪʦʠʪ ʠʟ ʫʩʣʦʚʥʦ ʥʝʧʨʠʛʦʜʥʳʭ ʧʦʯʚ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʦʯʚ ʚ ʩʚʷʟʠ ʩ ʩʠʣʴʥʳʤ ʟʘʩʦʣʝʥʠʝʤ, ʢʘʤʝʥʠʩʪʦʩʪʴʶ, ʟʘʙʦʣʘʯʠʚʘʥʠʝʤ ʠ 

ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0ï20 ʙʘʣʣʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʘʨʪʳ (M:100000) ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʛʨʫʧʧʠʨʦʚʦʢ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʣʝʛʝʥʜʝ ʢʘʨʪʳ (ʊʘʙʣʠʮʘ 1) ʦʪʨʘʞʘʶʪʩʷ ʥʦʤʝʨʘ ʘʛʨʦʛʨʫʧʧ, 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʦʯʚ, ʚʭʦʜʷʱʠʭ ʚ ʢʘʞʜʫʶ ʛʨʫʧʧʫ, ʙʦʥʠʪʝʪʥʳʝ ʙʘʣʣʳ, ʧʣʦʱʘʜʠ (ʚ ʢʤ2 ʠ ʚ 

ʧʨʦʮʝʥʪʘʭ), ʩʨʝʜʥʠʡ ʨʘʩʯʝʪʥʳʡ ʙʘʣʣ, ʧʣʦʱʘʜʴ. 

ʂʘʨʪʦʛʨʘʤʤʘ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʢʫʤʝʥʪ, 

ʷʚʣʷʶʱʠʡʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʪ ʦʙʦʙʱʝʥʠʷ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʧʨʝʜʳʜʫʱʠʤ 

ʦʮʝʥʢʘʤ. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʢʘʜʘʩʪʨʝ ʠ ʧʨʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʧʦʯʚ.  

 

ʇʦʯʚʳ ʐʠʨʚʘʥʘ (ʛʦʨʥʦʛʦ ʠ ʨʘʚʥʠʥʥʦʛʦ) ʦʙʲʝʜʠʥʝʥʳ ʚ 5 ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʛʨʫʧʧʘʭ, ʠ ʚ ʢʘʞʜʫʶ ʛʨʫʧʧʫ, ʚʭʦʜʷʪ ʧʦʯʚʳ, ʦʮʝʥʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ 20 ʙʘʣʣʦʚ:  

I ʛʨʫʧʧʘ ð ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ. ʇʦʯʚʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 

ʩʝʚʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 54,6 ʢʤ2 ʥʘ ʛʦʨʥʦʤ ʐʠʨʚʘʥʝ ʠʣʠ 1,16% ʦʙʱʝʡ ʧʣʦʱʘʜʠ, ʘ ʚ 

ʥʠʟʤʝʥʥʦʤ ʐʠʨʚʘʥʝ 85,2 ʢʤ2 ʠʣʠ 6,43%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʣʦʤ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʚʘʥʘ ʦʭʚʘʪʳʚʘʶʪ 139,8 ʛʘ ʠʣʠ 8,75% ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʯʚ ʩʦʩʪʦʠʪ ʠʟ ʥʠʟʢʠʭ ʛʦʨ ʠ ʭʦʣʤʦʚ, ʩʢʣʦʥʦʚ ʩ ʤʘʣʳʤ ʫʢʣʦʥʦʤ, 

ʨʘʟʜʝʣʝʥʥʳʤ ʚʧʘʜʠʥʘʤʠ ʠ ʦʚʨʘʛʘʤʠ, ʯʘʩʪʠʯʥʦ ʥʘʛʦʨʥʳʤʠ, ʚʦʣʥʠʩʪʳʤʠ ʨʘʚʥʠʥʘʤʠ.  

ɺ ʛʨʫʧʧʫ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʯʚ ʚ ɻʦʨʥʦʤ ʐʠʨʚʘʥʝ ʚʭʦʜʷʪ ʛʦʨʥʦïʣʫʛʦʚʳʝ 

ʯʝʨʥʦʟʝʤʦʚʠʜʥʳʝ, ʛʦʨʥʳʝ ʣʫʛʦʚʦïʢʦʨʠʯʥʝʚʳʝ ʦʢʫʣʴʪʫʨʝʥʥʳʝ, ʛʦʨʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʣʫʛʦʚʳʝ 

ʦʨʦʰʘʝʤʳʝ ʠ. ʜʨ., ʘ ʚ ʨʘʚʥʠʥʥʦʤ ʐʠʨʚʘʥʝ ð ʣʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ 

ʜʘʚʥʦʦʨʦʰʘʝʤʳʝ, ʣʫʛʦʚʘʪʦïʩʝʨʦʟʝʤʥʳʝ ʪʝʤʥʳʝ ʦʨʦʰʘʝʤʳʝ ʠ ʜʨ. ʧʦʯʚʳ [7]. ʕʪʠ ʧʦʯʚʳ 

ʩʦʩʪʦʷʪ, ʚ ʦʩʥʦʚʥʦʤ, ʠʟ ʤʦʱʥʳʭ ʩʣʦʝʚ, ʠʣʠ ʩʣʦʝʚ ʯʘʩʪʠʯʥʦ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʧʦʯʚ, ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʨʦʟʠʠ ʠ 

ʟʘʩʦʣʝʥʠʶ ʠʣʠ ʩʣʘʙʦ ʧʦʜʚʝʨʞʝʥʥʳʭ, ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝ ʠ 

ʯʘʩʪʠʯʥʦ ʪʷʞʝʣʳʤʠ ʩʫʛʣʠʥʠʩʪʳʤʠ. ʉʨʝʜʥʠʡ ʨʘʩʯʝʪʥʳʡ ʙʘʣʣ ʜʘʥʥʳʭ ʧʦʯʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʚʝʥ 91 ʠ 94 (ʊʘʙʣʠʮʘ 2). 

II ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ. ɺ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 714,6 ʢʤ2 ʠʣʠ 44,74% ʦʙʱʝʡ ʧʣʦʱʘʜʠ (ʚ ɻʦʨʥʦʤ ʐʠʨʚʘʥʝ 

442,6 ʢʤ2 ʠʣʠ 20,5%, ʚ ʈʘʚʥʠʥʥʦʤ ʐʠʨʚʘʥʝ 272,0 ʢʤ2 ʠʣʠ 12,87%). ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʜʘʥʥʳʭ ʧʦʯʚ ʚ ʛʦʨʥʦʤ ʐʠʨʚʘʥʝ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʛʦʨʥʳʭ ʨʘʚʥʠʥ, ʘ ʚ 

ʨʘʚʥʠʥʥʦʤ ʐʠʨʚʘʥʝ ʥʝʤʥʦʛʦ ʩʢʣʦʥʥʳʭ ʠ ʚʦʣʥʠʩʪʳʭ ʨʘʚʥʠʥ, ʥʠʟʢʠʭ ʭʦʣʤʦʚ. ʂ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʛʨʫʧʧʳ ʧʦʯʚ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʛʦʨʥʦïʣʫʛʦʚʳʝ ʜʝʨʥʦʚʦï

ʪʦʨʬʷʥʠʩʪʳʝ, ʛʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ ʪʠʧʠʯʥʳʝ, ʛʦʨʥʳʝ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) 

ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ, ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ʦʙʳʢʥʦʚʝʥʥʳʝ ʦʨʦʰʘʝʤʳʝ, ʣʫʛʦʚʘʪʦï

ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ʩʦʣʦʥʮʝʚʘʪʳʝ, ʘʣʣʶʚʠʘʣʴʥʳʝ ʣʫʛʦʚʦïʣʝʩʥʳʝ (ʪʫʛʘʡʥʳʝ) ʠ ʜʨ. ʕʪʠ 

ʧʦʯʚʳ, ʚ ʦʩʥʦʚʥʦʤ, ʠʤʝʶʪ ʤʦʱʥʳʡ ʩʣʦʡ ʠʣʠ ʩʣʦʡ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ, ʧʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʪʷʞʝʣʳʝ ʠʣʠ ʩʨʝʜʥʠʝ ʩʫʛʣʠʥʠʩʪʳʝ. ʉʨʝʜʥʠʡ ʨʘʩʯʝʪʥʳʡ ʙʘʣʣ 

ʧʦ ʛʨʫʧʧʘʤ ʨʘʚʝʥ 72.  

III ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ. ɼʘʥʥʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 362,6 ʢʤ2 ʠʣʠ 22,7% ʦʙʱʝʡ ʧʣʦʱʘʜʠ (ʚ ɻʦʨʥʦʤ ʐʠʨʚʘʥʝ 

138,6 ʢʤ2 ʠʣʠ 38,22%, ʚ ʈʘʚʥʠʥʥʦʤ ʐʠʨʚʘʥʝ 224,0 ʢʤ2 61,77%). ʊʝʨʨʠʪʦʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʧʦʯʚ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʜʝʣʝʥʥʳʭ ʧʦʜʦʰʚ, ʩʢʣʦʥʥʳʭ ʠ ʚʦʣʥʠʩʪʳʭ ʨʘʚʥʠʥ, ʨʘʚʥʠʥ ʩ 

ʚʧʘʜʠʥʘʤʠ. ʂ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʜʘʥʥʦʡ ʧʦʯʚʝʥʥʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʷʪʩʷ ʧʦʯʚʳ ʩʦ ʩʨʝʜʥʝʡ 

ʤʦʱʥʦʩʪʴʶ ʠʣʠ ʤʘʣʦʤʦʱʥʳʝ, ʩʣʘʙʦ ʧʨʦʤʳʚʥʳʝ ʠ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʝ, ʩʦʣʦʥʮʦʚʳʝ. ʇʦʢʘʟʘʪʝʣʠ 

ʧʣʦʜʦʨʦʜʠʷ ʵʪʠʭ ʧʦʯʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʨʫʧʧʘʤʠ ʧʦʯʚ ʥʠʟʢʠʝ, ʢʘʢ ʚʠʜʥʦ ʠʟ 
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ʙʦʥʠʪʝʪʥʳʭ ʙʘʣʣʦʚ. ʉʨʝʜʥʠʡ ʨʘʩʯʝʪʥʳʡ ʙʘʣʣ ʧʦ ʛʨʫʧʧʝ ʨʘʚʝʥ 49.  

IV ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʕʪʠ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʶʛʝ ʪʝʨʨʠʪʦʨʠʠ, ʠ 

ʦʭʚʘʪʳʚʘʶʪ 346,5 ʢʤ2 ʠʣʠ 21,69% ʦʙʱʝʡ ʧʣʦʱʘʜʠ (ʚ ɻʦʨʥʦʤ ʐʠʨʚʘʥʝ 99,0 ʢʤ2 ʠʣʠ 28,57%, ʚ 

ʈʘʚʥʠʥʥʦʤ ʐʠʨʚʘʥʝ 247,5 ʢʤ2 ʠʣʠ 71,48%). ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʦʠʪ ʠʟ ʚʦʣʥʠʩʪʳʭ 

ʨʘʚʥʠʥ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʚʧʘʜʠʥ ʠ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʙʣʶʜʮʝʦʙʨʘʟʥʳʭ ʩʢʣʦʥʥʳʭ ʨʘʚʥʠʥ. ɺ 

ʛʨʫʧʧʫ ʧʦʯʚ ʩ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʚʭʦʜʷʪ ʩʨʝʜʥʝ ʠʣʠ ʩʠʣʴʥʦ ʧʨʦʤʳʚʥʳʝ, ʤʘʣʦʤʦʱʥʳʝ, 

ʧʨʠʤʠʪʠʚʥʳʝ ʧʦʯʚʳ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʵʪʠ ʧʦʯʚʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʨʝʜʥʝ ʠʣʠ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ. ʇʦʯʚʳ ʵʪʦʡ ʛʨʫʧʧʳ ʙʝʜʥʳ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʉʨʝʜʥʠʡ ʨʘʩʯʝʪʥʳʡ ʙʘʣʣ ʧʦʯʚ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʨʘʚʝʥ 31. 

ʅʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʠʪʴ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ, ʩʦʟʜʘʪʴ 

ʜʨʝʥʘʞʥʳʝ ʠ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʝʪʠ ʥʘ ʫʯʘʩʪʢʘʭ ʜʣʷ ʧʨʦʤʳʚʢʠ ʧʦʯʚʳ ʦʪ ʩʦʣʝʡ, ʘ ʪʘʢʞʝ 

ʬʠʣʴʪʨʦʚʳʝ ʢʦʣʣʝʢʪʦʨʳ. ʋʛʦʜʴʷ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʩʘʞʝʥʳ ʤʥʦʛʦʣʝʪʥʠʤʠ ʢʦʨʤʦʚʳʤʠ, 

ʩʦʣʝʫʩʪʦʡʯʠʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʇʦʯʚʫ ʥʝʦʙʭʦʜʠʤʦ ʫʜʦʙʨʠʪʴ ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ; ʥʘ ʧʘʩʪʙʠʱʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʩʠʣʴʥʦʡ ʵʨʦʟʠʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʢʨʘʱʝʥʘ ʠʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʫʤʝʥʴʰʝʥʘ ʧʘʩʪʴʙʘ. 

V ʛʨʫʧʧʘ ð ʫʩʣʦʚʥʦ ʥʝʧʨʠʛʦʜʥʳʝ ʧʦʯʚʳ. ʇʦʯʚʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʭʚʘʪʳʚʘʶʪ 33,6 ʢʤ2 ʠʣʠ 2,10% ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʇʦʯʚʳ ʵʪʦʡ 

ʛʨʫʧʧʳ ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʧʘʩʪʙʠʱ, ʩʦʩʪʦʷʪ ʠʟ ʩʠʣʴʥʦ ʨʘʟʜʝʣʝʥʥʳʭ ʧʦʨʦʜʠʩʪʳʭ, ʢʘʤʝʥʠʩʪʳʭ 

ʫʯʘʩʪʢʦʚ, ʚʳʚʝʪʨʝʥʥʳʭ ʛʣʠʥʠʩʪʳʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʨʦʜ. 

 

ʊʘʙʣʠʮʘ 2. 

ɸɻʈʆʇʈʆʀɿɺʆɼʉʊɺɽʅʅɸʗ ɻʈʋʇʇʀʈʆɺʂɸ ʇʆʏɺ ʐʀʈɺɸʅɸ 

 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ ʊʝʨʨʠʪʦʨʠʷ ɹʘʣʣ  ʢʤ2 % 

I ʛʨʫʧʧʘ ð ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ (100ï81 ʙʘʣ) 
ɻʦʨʥʳʡ ʐʠʨʚʘʥ 

ʈʘʚʥʠʥʥʳʡ ʐʠʨʚʘʥ 

91 

94 

54,6 

85,2 

1,16 

6,43 

ʧʦ I ʛʨʫʧʧʝ  93 139,8 8,75 

II ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (80ï61 ʙʘʣ) 
ɻʦʨʥʳʡ ʐʠʨʚʘʥ 

ʈʘʚʥʠʥʥʳʡ ʐʠʨʚʘʥ 

72 

72 

442,6 

272,0 

33,4 

20,5 

ʧʦ II ʛʨʫʧʧʝ  72 714,6 44,74 

III ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ (60ï41 ʙʘʣ) 
ɻʦʨʥʳʡ ʐʠʨʚʘʥ 

ʈʘʚʥʠʥʥʳʡ ʐʠʨʚʘʥ 

51 

48 

138,6 

224,0 

38,22 

61,77 

ʧʦ III ʛʨʫʧʧʝ  49 362,6 22,7 

IV ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ (40ï21 ʙʘʣ) 
ɻʦʨʥʳʡ ʐʠʨʚʘʥ 

ʈʘʚʥʠʥʥʳʡ ʐʠʨʚʘʥ 

35 

30 

99,0 

247,5 

28,57 

71,43 

ʧʦ IV ʛʨʫʧʧʝ  31 346,5 21,69 

V ʛʨʫʧʧʘ ð ʫʩʣʦʚʥʦ ʥʝʧʨʠʛʦʜʥʳʝ ʧʦʯʚʳ (<20 ʙʘʣ) 
ɻʦʨʥʳʡ ʐʠʨʚʘʥ 

ʈʘʚʥʠʥʥʳʡ ʐʠʨʚʘʥ 

ð 

< 20 

ð 

33,6 

ð 

 

ʧʦ V ʛʨʫʧʧʝ  < 20 33,6 2,10 

ʇʦ ʐʠʨʚʘʥʫ 51 1597,1 100 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʙʦʥʠʪʝʪʥʳʭ ʙʘʣʣʦʚ ʧʦʯʚ ʐʠʨʚʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩʪʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ, ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ 

ʙʘʣʣʘ ʧʦʯʚ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦʯʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʧʦ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʛʨʫʧʧʘʤ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3. 

ʉʈɽɼʅɽɺɿɺɽʐɽʅʅʓʁ ɹɸʃʃ ʀ ʂʆʕʌʌʀʎʀɽʅʊ ʉʈɸɺʅʀʊɽʃʔʅʆɻʆ ɼʆʉʊʆʀʅʉʊɺɸ 

ɸɻʈʆʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ɻʈʋʇʇ ʇʆʏɺ ʐʀʈɺɸʅɸ  

ʀ ʂʆʕʌʌʀʎʀɽʅʊ ʉʈɸɺʅʀʊɽʃʔʅʆɻʆ ɼʆʉʊʆʀʅʉʊɺɸ ʇʆʏɺ (ʂʉɼʇ) 

 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ ʧʦʯʚ 
ʉʨʝʜʥʝ ʨʘʩʯʝʪʥʳʡ 

ʙʦʥʠʪʝʪʥʳʡ ʙʘʣʣ 
ʂʉɼʇ 

ʇʣʦʱʘʜʴ 

ʢʤ2 % 

I ʛʨʫʧʧʘ ð ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ 93 1,82 139,8 8,75 

II ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ 72 1,41 714,6 44,74 

III ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ  49 0,96 362,6 22,7 

IV ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ  31 0,61 346,5 21,69 

V ʛʨʫʧʧʘ ð ʫʩʣʦʚʥʦ ʥʝʧʨʠʛʦʜʥʳʝ ʧʦʯʚʳ  20 0,39 33,6 2,10 

ʀʪʦʛʦ 51 1,00 1597,1 100.0 

 

ʀʟ ʊʘʙʣʠʮʳ 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʙʦʥʠʪʝʪʥʳʡ ʙʘʣʣ ʧʦʯʚ ʐʠʨʚʘʥʘ ʨʘʚʝʥ 51. 

ʋʨʘʚʥʠʚʘʷ ʵʪʦ ʟʥʘʯʝʥʠʝ ʝʜʠʥʠʮʝ ʥʘʤʠ ʥʘʡʜʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦʯʚ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʛʨʫʧʧ (ʂʉɼʇ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʂʉɼʇ ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ 

I ʠ II ʛʨʫʧʧ. ɺ ʧʦʯʚʘʭ III ʛʨʫʧʧʳ ʂʉɼʇ ʙʣʠʟʦʢ ʢ ʝʜʠʥʠʮʝ (0,96), ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝ ʪʨʝʙʫʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ. ʆʜʥʘʢʦ ʚ ʛʨʫʧʧʘʭ IV (0,61) ʠ V (0,39) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʨʝʜʥʝʛʦ 

ʫʨʦʚʥʷ ʧʦ ʧʣʦʜʦʨʦʜʥʦʩʪʠ ʤʘʩʩʠʚʘ ʧʦʯʚ, ʥʝʦʙʭʦʜʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʯʚʝʥʥʦï

ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʪʨʝʥʜʳ ʵʚʦʣʶʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʦʣʛʦʞʠʚʫʱʝʛʦ ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʛʦ ʪʨʘʚʦʩʪʦʷ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʧʦʜ ʥʠʤ ʥʘ 

ʚʳʚʦʜʥʦʤ ʧʦʣʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʠʛʦʥʘ ʌɻɹʅʋ ɺʅʀʀʄɿ, ʚʳʷʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʦʢʘʟʘʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʥʘ, 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʚ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ʧʨʠ ʩʪʘʨʝʥʠʠ ʪʨʘʚʦʩʪʦʷ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ ʧʦ ʧʦʣʠʛʦʥʫ ʟʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʘ ʤʝʥʝʝ 

4 ʪ/ʛʘ, ʥʘ ʩʢʣʦʥʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʝʝ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳʝ ʚ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʧʝʨʠʦʜʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ 

ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʡ ʪʨʘʚʦʩʤʝʩʠ. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʥʘ ʦʪ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʚʦʩʪʦʷ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2003ï

2005 ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʵʪʘʧ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʜʦʣʠ 

ʙʦʙʦʚʳʭ ʥʘ ʫʨʦʞʘʡ ʩʝʥʘ (r å 0,4), ʢʦʪʦʨʳʡ ʧʦʚʪʦʨʠʣʩʷ ʚ 2007ï2008 ʛʛ. (r = 0,58) ʠ 2013ï

2014 ʛʛ. (r å 0,5). ɽʩʣʠ ʫʯʝʩʪʴ ʜʠʥʘʤʠʢʫ ʜʦʣʠ ʙʦʙʦʚʳʭ ʚ ʪʨʘʚʦʩʤʝʩʠ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʧʘʜʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ ʠ ʧʦʪʝʨʷ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ð ɻ ʪʦ ʦʞʠʜʘʝʤʳʡ ʬʘʢʪ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʦʙʲʝʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʢʮʝʩʩʠʠ ʘʛʨʦʮʝʥʦʟʘ ʥʘ ʟʘʣʝʞʘʭ ʠ 

ʩʥʠʞʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʆʙʦʩʥʦʚʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʟʣʘʢʦʙʦʙʦʚʳʭ ʪʨʘʚʦʩʪʦʝʚ ʚ ʧʨʝʜʝʣʘʭ ʚʳʚʦʜʥʳʭ ʧʦʣʝʡ ʠ ʦʧʨʝʜʝʣʝʥʳ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʚʝʜʝʥʠʶ ʠʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ɼʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʨ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʩʝʚʦʚ ʪʨʘʚʦʩʤʝʩʠ ʥʘ ʦʩʥʦʚʝ ʩʠʜʝʨʘʮʠʠ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʫʣʴʪʫʨ. 
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Abstract. The paper describes trends in the evolution of vital signs of a long-lived five-

component grass stand and agrochemical properties of soils under it at the reserve field of 

the agroecological testing ground of All-Russian Research Institute of Reclaimed Lands identified 

on the basis of long-term monitoring. The nature of changes in hay yield, botanical composition of 

herbs and agrochemical properties of the soil during aging of the stand is shown. It was revealed 

that the average yield of hay over the landfill during the observation period was less than 4 t/ha, its 

elevated values are observed on the slopes, especially noticeable in periods favorable under weather 

conditions. It has been shown that over the years of observations there has been a steady downward 

trend in the yield of the five-component grass mixture. The results of a statistical analysis of 

the dependence of hay yield on the botanical composition of the stand in different years are given. 

Regression analysis showed that in 2003ï2005. there is a stage of noticeable influence of the spatial 

variability of the share of legumes on the hay yield (r å 0.4), which was repeated in 2007ï2008. (r = 

0.58) and 2013ï2014 (r å 0.5). If we take into account the dynamics of the share of legumes in 

grass mixture, then we can say that the decline in productivity of grass and loss of crop quality is an 

expected fact due to objective processes of natural succession of agroecosystem on deposits and a 

decrease in soil fertility. The best terms of exploitation of multicomponent grainïlegume grasses 

stand within the reserve fields are substantiated and measures for their introduction into agricultural 

rotation are determined. Proved the effectiveness of the measures for the reclamation of grass 

mixtures based on the culture and intermediate crops. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʤʠʢʨʦʣʘʥʜʰʘʬʪ, ʟʘʣʝʞʴ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʩʠʜʝʨʘʪʳ. 

 

Keywords: agromicrolandscape, fallow soil, organic matter, reclamation, reconstruction, green 

manure. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʨʝʢʫʣʴʪʠʚʘʮʠʠ) ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʚ ʧʘʰʥʶ ʚ 

ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʩʦʙʳʡ ʫʨʦʥ ʥʘʥʝʩʝʥ ʨʘʥʝʝ 

ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʤ ʟʝʤʣʷʤ, ʧʝʨʝʯʝʨʢʥʫʚʰʠʡ ʥʝʤʘʣʳʝ ʫʩʠʣʠʷ, ʟʘʪʨʘʯʝʥʥʳʝ ʥʘ ʠʭ 

ʦʢʫʣʴʪʫʨʠʚʘʥʠʝ. ʇʨʠʤʝʨʥʦ 20ï35% ʧʘʰʥʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʝʢʨʘʱʝʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʩʚʳʰʝ 12ï15 ʣʝʪ. 

ɺʦʚʣʝʯʝʥʠʝ ʚ ʘʢʪʠʚʥʳʡ ʦʙʦʨʦʪ ʟʘʣʝʞʝʡ, ʢʘʢ ʥʘ ʟʝʤʣʷʭ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʪʘʢ ʠ ʚ 

ʧʨʝʜʝʣʘʭ ʦʩʫʰʘʝʤʳʭ ʤʘʩʩʠʚʦʚ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʠʜʝ ʟʝʣʝʥʳʭ ʠ ʦʙʲʝʤʠʩʪʳʭ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ.   

ɿʘʨʘʩʪʘʥʠʝ ʟʘʙʨʦʰʝʥʥʳʭ ʧʦʣʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʥʝʡ ʢʫʣʴʪʫʨʦʡ ʙʳʣʠ ʢʦʨʤʦʚʳʝ 

ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʣʫʛʦʚʦʡ ʩʪʘʜʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʢʫʣʴʪʫʨʥʳʤʠ ʚʠʜʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʱʘʶʪʩʷ ʜʠʢʠʤʠ. ʅʘ ʟʘʙʨʦʰʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʛʜʝ ʨʝʟʢʘʷ ʩʤʝʥʘ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʟʘʭʚʘʪʘ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʏʘʱʝ ʚʩʝʛʦ ʪʘʢʠʝ ʤʘʩʩʠʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʩʝʥʦʢʦʩʳ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʚʥʝʜʨʝʥʠʶ ʚ ʥʠʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ɺʦʧʨʦʩ ʠʟʫʯʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʯʚ ʧʫʩʪʦʰʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʝʥ, ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʝʥʦʢʦʩʥʦï

ʧʘʩʪʙʠʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʩʝʚʦʦʙʦʨʦʪ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 
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ʷʚʠʣʦʩʴ ʠʟʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʯʚ ʥʘ ʚʳʚʦʜʥʦʤ ʧʦʣʝ, ʟʘʥʷʪʦʤ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʟʣʘʢʦʙʦʙʦʚʦʡ ʪʨʘʚʦʩʤʝʩʴʶ ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʥʝʯʥʦïʤʦʨʝʥʥʦʛʦ ʭʦʣʤʘ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʥʦʤ ʧʦʣʠʛʦʥʝ ʌɻɹʅʋ ɺʅʀʀʄɿ 

ʚ 2003ï2014 ʛʛ. ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʝʯʥʦïʤʦʨʝʥʥʦʛʦ ʭʦʣʤʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʳʩʦʪʦʡ 15 ʤ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʤʝʞʭʦʣʤʥʳʭ ʜʝʧʨʝʩʩʠʡ (ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ), ʶʞʥʦʛʦ ʩʢʣʦʥʘ 

ʢʨʫʪʠʟʥʦʡ 3ï5ʦ, ʧʣʦʩʢʦʡ ʚʝʨʰʠʥʳ ʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʢʨʫʪʠʟʥʦʡ 1ï2ʦ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚʘʨʠʘʮʠʝʡïʤʦʟʘʠʢʦʡ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʳʭ ʛʣʝʝʚʘʪʳʭ ʠ ʛʣʝʝʚʳʭ ʧʦʯʚ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʜʚʫʯʣʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʧʨʝʜʝʣʘʭ ʧʦʣʠʛʦʥʘ 

ʚʳʜʝʣʝʥʦ ʯʝʪʳʨʝ ʪʠʧʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʚʘʨʠʘʥʪʘʤʠ 

ʣʘʥʜʰʘʬʪʥʦïʧʦʣʝʚʦʛʦ ʦʧʳʪʘ: 1 ð ʵʣʶʚʠʘʣʴʥʦïʘʢʢʫʤʫʣʷʪʠʚʥʳʡ (ʕïɸ) ʥʘ ʚʝʨʰʠʥʝ, ʛʜʝ 

ʚʤʝʩʪʝ ʩ ʥʠʩʭʦʜʷʱʠʤ ʪʦʢʦʤ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʘʢʢʫʤʫʣʷʮʠʷ ʚ ʤʠʢʨʦʧʦʥʠʞʝʥʠʷʭ; 2 ð 

ʵʣʶʚʠʘʣʴʥʦïʪʨʘʥʟʠʪʥʳʡ (ʕïʊ) ʚ ʧʨʝʜʝʣʘʭ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʩʢʣʦʥʦʚ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʠʩʭʦʜʷʱʠʡ ʪʦʢ ʚʝʱʝʩʪʚ ʠ ʠʭ ʙʦʢʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ; 3 ð ʪʨʘʥʟʠʪʥʳʡ (ʊ) ʥʘ ʩʢʣʦʥʘʭ ʩ 

ʙʦʢʦʚʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʝʱʝʩʪʚ; 4 ð ʪʨʘʥʟʠʪʥʦïʘʢʢʫʤʫʣʷʪʠʚʥʳʡ (ʊïɸ) ʚ ʥʘʠʙʦʣʝʝ 

ʧʦʥʠʞʝʥʥʳʭ ʯʘʩʪʷʭ ʧʦʣʠʛʦʥʘ, ʛʜʝ ʩʦʚʤʝʱʝʥʦ ʣʘʪʝʨʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚʝʱʝʩʪʚ ʠ ʯʘʩʪʠʯʥʘʷ 

ʠʭ ʘʢʢʫʤʫʣʷʮʠʷ ʠʟ ʛʨʫʥʪʦʚʳʭ ʠ ʥʘʤʳʚʥʳʭ ʚʦʜ.  

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʥʘ ʧʦʣʠʛʦʥʝ ʠʤʝʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʜʚʫʯʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ð ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʭʦʣʤʘ ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʤʦʨʝʥʳ ʧʨʝʚʳʰʘʝʪ 1 ʤ, ʥʘ ʩʝʚʝʨʥʦʤ ʦʥʘ ʟʘʣʝʛʘʝʪ 

ʥʘ ʛʣʫʙʠʥʫ 0,5ï0,6 ʤ, ʘ ʤʝʩʪʘʤʠ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʖʞʥʳʡ ʩʢʣʦʥ ʭʦʣʤʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʦʩʧʦʜʩʪʚʦʤ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʩʝʚʝʨʥʦʤ ð 

ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʥʝʯʥʦï

ʤʦʨʝʥʥʳʭ ʛʨʷʜ.  

ɺ ʵʣʶʚʠʘʣʴʥʦïʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʤʠʢʨʦʣʘʥʜʰʘʬʪʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʳʝ 

ʩʣʘʙʦʦʛʣʝʝʥʥʳʝ ʧʦʯʚʳ, ʚ ʵʣʶʚʠʘʣʴʥʦïʪʨʘʥʟʠʪʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʧʦʯʚʝʥʥʳʡ 

ʧʦʢʨʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʝʨʥʦʚʦïʧʦʜʟʦʣʠʩʪʳʭ ʛʣʝʝʚʳʭ ʠ ʛʣʝʝʚʘʪʳʭ ʧʦʯʚ. ɺ ʪʨʘʥʟʠʪʥʳʭ 

ʤʠʢʨʦʣʘʥʜʰʘʬʪʘʭ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʛʣʝʝʚʦʡ, 

ʛʣʝʝʚʘʪʦʡ ʠ ʩʣʘʙʦʦʛʣʝʝʥʥʦʡ ʧʦʯʚʳ. ʅʠʞʝ ʧʦ ʩʢʣʦʥʫ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʷʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʯʚʳ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʦʩʫʰʝʥʳ ʨʝʛʫʣʷʨʥʳʤ 

ʛʦʥʯʘʨʥʳʤ ʜʨʝʥʘʞʝʤ ʩ ʤʝʞʜʨʝʥʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʦʪ 20 ʜʦ 40 ʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʚʦʜʥʦʤ ʧʦʣʝ, ʧʝʨʝʩʝʢʘʶʱʝʤ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʤʠʢʨʦʧʦʟʠʮʠʠ ʤʦʨʝʥʥʦʛʦ ʭʦʣʤʘ ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʨʝʥʘʞʫ. ʐʠʨʠʥʘ ʧʦʣʷ 

7,2 ʤ, ʜʣʠʥʘ ð 1400 ʤ. ʇʣʦʱʘʜʴ ʧʦʜ ʪʨʘʚʦʩʪʦʝʤ ʦʢʦʣʦ 1 ʛʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʪʨʘʚʦʩʪʦʷ ʠ ʧʦʯʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 30-ʪʠ ʪʦʯʢʘʭ ʦʧʨʦʙʦʚʘʥʠʷ, ʨʝʛʫʣʷʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʨʝʜʝʣʘʭ ʚʳʚʦʜʥʦʛʦ ʧʦʣʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 40 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [1]. 

ʅʘ ʚʳʚʦʜʥʦʤ ʧʦʣʝ ʚ 1996 ʛ. ʚʳʩʝʷʣʠ ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʫʶ ʪʨʘʚʦʩʤʝʩʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ: 

1. ʃʶʮʝʨʥʘ ʩʠʥʝʛʠʙʨʠʜʥʘʷ ɺʝʛʘ; 

2. ʂʣʝʚʝʨ ʣʫʛʦʚʦʡ ɺʀʂ 7; 

3. ʊʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ ɺʀʂ 9; 

4. ʆʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ ɺʀʂ 5; 

5. ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ɺʀʂ. 

ʉ 1997 ʛ. ʵʪʠ ʧʦʩʝʚʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʩʝʥʦʢʦʰʝʥʠʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʧʦʩʝʚʘ/ʧʦʩʘʜʢʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘ ʦʧʳʪʥʳʡ ʧʝʨʠʦʜ ʙʳʣʠ ʨʘʟʣʠʯʥʳ. ʇʦ ʩʪʝʧʝʥʠ 
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ʫʚʣʘʞʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ ʦʩʪʨʦʟʘʩʫʰʣʠʚʦʛʦ (2010 

ʠ 2014 ʛʛ.) ʜʦ ʠʟʙʳʪʦʯʥʦ ʚʣʘʞʥʦʛʦ (2008 ʠ 2012 ʛʛ.), ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʫʩʣʦʚʠʷ ʜʣʷ ʪʨʘʚ 

ʩʢʣʘʜʳʚʘʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʦ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʧʝʨʠʦʜ ʟʨʝʣʦʩʪʠ ʠ ʩʪʘʨʦʩʪʠ 

ʪʨʘʚʦʩʪʦʷ ð ʧʝʨʝʭʦʜʘ ʚʳʚʦʜʥʦʛʦ ʧʦʣʷ ʚ ʟʘʣʝʞʴ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ ʧʦ ʧʦʣʠʛʦʥʫ ʟʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʘ ʤʝʥʝʝ 4 ʪ/ʛʘ 

(ʊʘʙʣʠʮʘ 1). ɸʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʜʘʥʥʳʭ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʢʣʦʥʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʝʝ ʧʦʚʳʰʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳʝ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʧʝʨʠʦʜʳ. 

 

ʊʘʙʣʠʮʘ 1.  

ɺʃʀʗʅʀɽ ɸɻʈʆʃɸʅɼʐɸʌʊʅʓʍ ʋʉʃʆɺʀʁ  

ʅɸ ʋʈʆɾɸʁ ʉɽʅɸ ʇʗʊʀʂʆʄʇʆʅɽʅʊʅʆʁ ʊʈɸɺʆʉʄɽʉʀ, ʪ/ʛʘ 

 

ɸʄʃ ʇʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ, ʛʦʜʳ ʉʨʝʜʥʝʝ 

2003ï2005 2006ï2008 2009ï2011 2012ï2014 

ʊïɸ  ʁ 4,76 3,68 5,55 2,34 4,08 

ʊ  ʁ 5,89 4,69 6,19 2,48 4,82 

ʕïʊ  ʁ 4,37 3,54 4,59 1,56 3,51 

ʕïɸ 4,67 2,58 4,66 2,08 3,49 

ʕïʊʩ 3,47 2,07 4,58 1,39 2,88 

ʊʩ 4,48 2,60 7,33 3,11 4,38 

ʊïɸʩ 3,96 2,56 5,16 2,82 3,63 

ʉʨʝʜʥʝʝ 4,51 3,10 5,44 2,25 3,83 

ʅʉʈ0,05 1,00 1,26 1,77 0,92  

 

ɿʘ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʡ ʪʨʘʚʦʩʤʝʩʠ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ 2009ï2011 ʛʛ. ʩ ʥʘʠʚʳʩʰʝʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʝʥʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʥʝʤ ʣʝʪ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. ɺ 2014 ʛ. ʵʜʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʠʣʠ ʚ ʘʛʨʦʬʠʪʦʮʝʥʦʟʝ ʧʷʪʠʢʦʤʧʦʥʝʥʪʥʦʡ 

ʪʨʘʚʦʩʤʝʩʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʪʦʣʴʢʦ 1,83 ʪ/ʛʘ ʩʝʥʘ. ʆʩʦʙʝʥʥʦ ʧʦʥʠʟʠʣʘʩʴ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʵʣʶʚʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ð ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ 

ʤʦʨʝʥʥʦʛʦ ʭʦʣʤʘ. 

ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʝʡ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʧʝʨʠʦʜʘʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʧʝʨʠʦʜʝ ʣʝʪ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʜʦʩʪʦʚʝʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʫʨʦʞʘʡʥʦʩʪʠ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʚʦʩʪʦʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʢ 2006ï2008 ʛʛ. 

ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʧʦʩʝʚ ʪʨʘʚʦʩʤʝʩʠ ʘʙʦʨʠʛʝʥʥʳʭ ʘʛʨʝʩʩʠʚʥʳʭ ʩʦʨʥʷʢʦʚ, 

ʩʥʠʞʘʶʱʠʭ ʢʦʨʤʦʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʫʨʦʞʘʡ ʢʫʣʴʪʫʨʳ (ʊʘʙʣʠʮʘ 2). ʅʘ ʚʝʨʰʠʥʝ ʭʦʣʤʘ ʠ ʚ 

ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʧʘʜʝʥʠʝ ʙʦʙʦʚʳʭ, ʚʩʣʝʜʩʪʚʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʜʢʠʩʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʟʘʣʝʞʠ, ʧʝʨʝʜ ʝʝ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʩʝʚʦʦʙʦʨʦʪ, ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ: ʠʟ 

ʟʣʘʢʦʚʳʭ: ʪʠʤʦʬʝʝʚʢʦʡ ʣʫʛʦʚʦʡ, ʤʷʪʣʠʢʦʤ ʣʫʛʦʚʳʤ, ʝʞʦʡ ʩʙʦʨʥʦʡ; ʠʟ ʙʦʙʦʚʳʭ ï ʠʟʨʝʜʢʘ 

ʚʩʪʨʝʯʘʣʠʩʴ ʣʶʮʝʨʥʘ ʩʠʥʝʛʠʙʨʠʜʥʘʷ ʠ ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ; ʠʟ ʩʦʨʥʷʢʦʚ: ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ, 

ʦʜʫʚʘʥʯʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʙʦʜʷʢ ʧʦʣʝʚʦʡ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ. ɺ ʩʝʥʝ ʩʤʝʩʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ ʜʦʣʷ ʟʣʘʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ, ʧʷʪʫʶ ʯʘʩʪʴ ʝʛʦ ʩʦʩʪʘʚʣʷʣʠ 
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ʚʥʝʜʨʠʚʰʠʝʩʷ ʚ ʧʦʩʝʚʳ çʘʛʨʝʩʩʠʚʥʳʝè, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʩʦʨʥʷʢʠ. ʀʟʨʝʞʝʥʥʳʝ, 

ʝʜʠʥʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʣʶʮʝʨʥʳ ʫʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʜʦʣʞʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʣʫʯʘʝʤʦʛʦ ʩʝʥʘ. ʂ 2014 ʛ. ʥʘʯʘʣʦʩʴ ʩʘʤʦʟʘʨʘʩʪʘʥʠʝ ʚʳʚʦʜʥʦʛʦ ʧʦʣʷ ʩʦʨʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ ʧʦʚʳʩʠʣʘʩʴ ʝʝ ʤʘʩʩʘ ʚ ʩʝʥʝ. 

 

ʊʘʙʣʠʮʘ 2.  

ɼʀʅɸʄʀʂɸ ɼʆʃʀ ɹʆɹʆɺʓʍ ɺ ʇʈɽɼɽʃɸʍ ɸɻʈʆʃɸʅɼʐɸʌʊɸ  

ɺ ʄʅʆɻʆʂʆʄʇʆʅɽʅʊʅʆʁ ʊʈɸɺʆʉʄɽʉʀ, % 

 

ɸʄʃ ʇʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ, ʛʦʜʳ ʉʨʝʜʥʝʝ 

2003ï2005 2006ï2008 2009ï2011 2012ï2014 

ʊïɸ  ʁ 67,7 47,1 57,1 46,3 54,6 

ʊ  ʁ 51,9 50,6 47,2 27,1 44,2 

ʕïʊ  ʁ 46,4 35,5 17,8 17,0 29,2 

ʕïɸ 47,6 25,3 37,0 29,2 34,8 

ʕïʊʩ 43,5 26,7 31,9 11,5 28,4 

ʊʩ 43,8 46,5 28,5 34,4 38,3 

ʊïɸʩ 44,8 31,7 41,2 22,1 35,0 

ʉʨʝʜʥʝʝ 49,4 37,6 37,2 26,8 37,8 

 

ʍʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʪʨʘʚʦʩʪʦʷ, ʩʦʚʤʝʩʪʥʦ ʩ ʜʠʥʘʤʠʢʦʡ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, 

ʦʧʨʝʜʝʣʠʣ ʥʘʣʠʯʠʝ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚʣʠʷʥʠʷ ʜʦʣʠ ʙʦʙʦʚʳʭ ʚ ʪʨʘʚʦʩʤʝʩʠ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʥʘ. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩ 2003 ʧʦ 2005 ʛʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʵʪʘʧ 

ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʜʦʣʠ ʙʦʙʦʚʳʭ ʥʘ ʫʨʦʞʘʡ ʩʝʥʘ (r å 0,4), 

ʢʦʪʦʨʳʡ ʧʦʚʪʦʨʠʣʩʷ ʚ 2007ï2008 ʛʛ. (r = 0,58) ʠ ʚ 2013ï2014 ʛʛ. (r å 0,5). ɽʩʣʠ ʫʯʝʩʪʴ 

ʜʠʥʘʤʠʢʫ ʜʦʣʠ ʙʦʙʦʚʳʭ ʚ ʪʨʘʚʦʩʤʝʩʠ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʘʜʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʪʨʘʚʦʩʪʦʷ ʠ ʧʦʪʝʨʷ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ð ʵʪʦ ʦʞʠʜʘʝʤʳʡ ʬʘʢʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʢʮʝʩʩʠʠ ʘʛʨʦʮʝʥʦʟʘ ʥʘ ʟʘʣʝʞʘʭ. ʇʦʵʪʦʤʫ ʚʝʩʴʤʘ ʫʤʝʩʪʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʩʝʚʘ ʪʨʘʚʦʩʤʝʩʠ. 

ʅʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʠʥʷʪʦʛʦ ʨʝʰʝʥʠʷ ʫʢʘʟʳʚʘʝʪ ʠ ʫʭʫʜʰʝʥʠʝ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʚʳ ʟʘ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʥʦʢʦʩʘ. ɽʞʝʛʦʜʥʦʝ ʦʪʯʫʞʜʝʥʠʝ ʥʘʜʟʝʤʥʦʡ 

ʤʘʩʩʳ ʪʨʘʚʦʩʤʝʩʠ ʧʨʠʚʝʣʦ ʢ ʧʦʪʝʨʷʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʩʦʙʝʥʥʦ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, 

ʧʦʜʢʠʩʣʝʥʠʶ ʇʇʂ, ʘ ʚʦʩʧʦʣʥʝʥʠʝ ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʦʧʘʜʘ, ʧʦʪʝʨʴ ʧʨʠ ʫʙʦʨʢʝ ʠ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʦ ʥʝ ʜʦʩʪʘʪʦʯʥʳʤ (ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3.  

ɺʃʀʗʅʀɽ ɸɻʈʆʃɸʅɼʐɸʌʊʅʓʍ ʋʉʃʆɺʀʁ 

 ʅɸ ɸɻʈʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆʏɺʓ 

 

ʇʦʢʘʟʘʪʝʣʴ 

 

ɻʦʜ ɸʛʨʦʤʠʢʨʦʣʘʥʜʰʘʬʪʳ 

ʊïɸ  ʁ ʊ  ʁ ʕïʊ  ʁ ʕïɸ ʕïʊʩ ʊʩ ʊïɸʩ 

ʨʅ (KCl) 

 

1998 5,89 5,81 5,74 5,22 5,54 6,13 6,37 

2012 5,47 6,04 5,32 5,16 4,83 5,43 5,49 

Hr ʤʛï

ʵʢʚ/100 ʛ  

1998 2,08 2,13 2,55 2,37 2,33 1,74 1,49 

2012 1,77 1,57 2,37 2,49 3,20 2,49 2,48 

ʈ2ʆ5 ʤʛ/100 ʛ 1998 60,5 62,4 61,0 37,5 28,9 55,3 35,1 

2012 33,0 47,6 25,8 27,3 12,2 21,5 19,5 

ʂ2ʆ ʤʛ/100 ʛ 1998 18,6 15,4 24,4 19,7 16,3 14,2 8,4 

2012 9,3 10,1 8,8 9,2 6,9 6,4 6,8 
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ʇʨʠʟʥʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʩʯʠʪʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʟʘʧʘʭʠʚʘʝʤʳʭ ʚ ʧʦʯʚʫ ʩ ʮʝʣʴʶ ʝʝ ʦʙʦʛʘʱʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, 

ʪʘʢ ʢʘʢ ʧʦ ʠʭ ʩʦʜʝʨʞʘʥʠʶ ʢʫʣʴʪʫʨʳïʩʠʜʝʨʘʪʳ ʙʣʠʟʢʠ ʢ ʦʪʭʦʜʘʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [2ï4]. 

ʋʯʠʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʚʦʟʘ, ʢʦʤʧʦʩʪʦʚ, ʪʦʨʬʘ ʠ ʪ. ʜ., ʧʦʧʦʣʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʚʦʟʤʦʞʥʦ ʟʘ 

ʩʯʝʪ ʟʝʣʝʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. ɺ ʦʧʳʪʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʝʤʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘʣʝʞʠ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʩʠʜʝʨʘʮʠʠ ʦʜʥʦʣʝʪʥʠʤʠ ʢʨʝʩʪʦʮʚʝʪʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ.  

ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʟʝʣʝʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʛʣʘʚʥʦʛʦ ʥʦʩʠʪʝʣʷ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚʳ ð ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ 

ʩʠʜʝʨʘʪʥʦʡ ʤʘʩʩʳ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʩʣʫʞʘʪ ʭʦʨʦʰʝʡ ʧʠʱʝʡ ʜʣʷ ʙʘʢʪʝʨʠʡ, ʛʨʠʙʦʚ ʠ 

ʜʨʫʛʠʭ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ð ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ 

ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ; ʙʳʩʪʨʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʩʠʜʝʨʘʪʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʩʦʨʥʷʢʠ ʧʦʧʘʜʘʶʪ ʧʦʜ ʤʦʱʥʳʡ ʧʦʢʨʦʚ ʨʘʩʪʝʥʠʡ, ʚ ʫʩʣʦʚʠʷ ʩʠʣʴʥʦʛʦ ʟʘʪʝʥʝʥʠʷ ʠ ʢ ʢʦʥʮʫ 

ʚʝʛʝʪʘʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʚʳʧʘʜʘʶʪ [3].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭʛʦʜʠʯʥʦʡ ʩʠʜʝʨʘʮʠʠ ʦʜʥʦʣʝʪʥʠʭ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʢʫʣʴʪʫʨ, ʢʘʢ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʜʣʷ ʦʟʠʤʦʡ ʨʞʠ, ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʚ 2018 ʛ ʚ ʩʨʝʜʥʝʤ 32,5 ʮ/ʛʘ ʟʝʨʥʘ 

(ʊʘʙʣʠʮʘ 4).  

 

ʊʘʙʣʠʮʘ 4.  

ɺʃʀʗʅʀɽ ɸɻʈʆʄʀʂʈʆʃɸʅɼʐɸʌʊʅʓʍ ʋʉʃʆɺʀʁ  

ʅɸ ʋʈʆɾɸʁʅʆʉʊʔ ʂʋʃʔʊʋʈ, 2015ï2018 ʛʛ. (ʮ/ʛʘ) 

 

ɺʘʨʠʘʥʪ 

ɸʄʃ 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʮ/ʛʘ ʉɺ ʋʨʦʞʘʡʥʦʩʪʴ 

ʦʟʠʤʦʡ ʨʞʠ, 

2018 ʛ., ʮ/ʛʘ 
ʨʘʧʩ ʷʨʦʚʦʡ,  

2015 ʛ. 

ʛʦʨʯʠʮʘ,  

2016 ʛ. 

ʛʦʨʯʠʮʘ, 

2017 ʛ. 

ʊïɸ  ʁ 68,0 19,1 29,6 25,7 

ʊ  ʁ 53,0 34,4 39,5 30,9 

ʕïʊ  ʁ 70,1 47,4 38,9 34,5 

ʕïɸ 69,9 37,1 50,2 35,4 

ʕïʊʩ 85,2 26,9 36,2 31,9 

ʊʩ 71,3 24,6 46,6 35,7 

ʊïɸʩ 99,6 25,3 39,6 33,1 

ʉʨʝʜʥʝʝ 73,9 30,7 40,1 32,5 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʚʣʝʯʝʥʠʝ ʚ ʘʢʪʠʚʥʳʡ ʦʙʦʨʦʪ ʟʘʣʝʞʝʡ ʥʘ 

ʦʩʫʰʘʝʤʳʭ ʟʝʤʣʷʭ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʰʝʚʳʭ ʟʝʣʝʥʳʭ ʠ 

ʩʠʜʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʅʘʰ ʦʧʳʪ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʧʨʦʩʪʦʪʦʡ ʧʨʠʤʝʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʳʯʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʩʨʝʜʩʪʚ ʠʩʧʦʣʥʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʠ ð ʧʦʣʦʚʘ, ʢʘʢ ʥʝ ʟʝʨʥʦʚʘʷ ʯʘʩʪʴ 

ʫʨʦʞʘʷ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʫʞʜ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʩʢʦʪʘ. ʇʨʝʩʩʦʚʘʥʠʝ ʧʦʣʦʚʳ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, 

ʫʣʫʯʰʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʝʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ. ʇʦʵʪʦʤʫ 

ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ, ʨʝʥʪʘʙʝʣʴʥʦʡ ʠ ʤʝʥʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʜʣʷ ʫʧʣʦʪʥʝʥʠʷ ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʧʨʝʩʩʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ɺʦʨʦʭ ʧʦʣʦʚʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʤʝʩʴ ʠʟ ʨʘʟʥʳʭ 

ʧʦ ʨʘʟʤʝʨʘʤ ʯʘʩʪʠʮ, ʘ ʪʘʢʞʝ ʧʫʩʪʦʪ, ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʟʜʫʭʦʤ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʦ ʫʧʣʦʪʥʝʥʠʶ 

ʧʦʣʦʚʳ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʙʨʠʢʝʪʦʚ, ʧʨʠ ʣʶʙʳʭ ʢʦʣʝʙʘʥʠʷʭ 

ʚʣʘʞʥʦʩʪʠ ʠ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʦʚʳ. ɺ 2018 ʛ. ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʥʘʫʯʥʦï

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʦʠʩʢʦʚʳʝ ʦʧʳʪʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʩʩʦʚʘʥʠʷ ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʣʘʞʥʦʩʪʠ, ʥʘ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʧʦ ʫʧʣʦʪʥʝʥʠʶ ʩ ʧʦʣʫʯʝʥʠʝʤ ʙʨʠʢʝʪʦʚ ʩʦʝʚʦʡ ʧʦʣʦʚʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʦʙʨʘʟʮʘ ʦʪ 9% ʜʦ 21% ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ 

17,1%. ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ ʧʦʣʦʚʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʯʘʩʪʠʮ ʧʦʣʦʚʳ ʩ 14 ʤʤ ʜʦ 87 ʤʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ ʥʘ 73,3% ʠ ɻ ʥʝʨʛʦʝʤʢʦʩʪʠ ʥʘ 6,2%. ɼʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ 

ʭʨʘʥʝʥʠʷ ʙʨʠʢʝʪʘ ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʣʦʪʥʦ ʝʛʦ ʫʧʘʢʦʚʳʚʘʪʴ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ 

ʧʣʝʥʢʦʡ ʠʣʠ ʦʙʚʷʟʳʚʘʪʴ ʰʧʘʛʘʪʦʤ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʠʩʢʣʶʯʠʪʴ 

ʧʦʪʝʨʠ. 

 

Abstract. A by-product of soybean production, as a non-grain part of the crop, can be used to 

meet the needs of livestock in providing complete feeding of livestock. Pressing the floor allows to 

reduce the volume of plant material in order to reduce the cost of storage and transportation, 

improve the safety of its nutrients during long-term storage. Therefore, the development of 
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an efficient, cost-effective and less energy-intensive technology and a process line for compacting 

the soybean floor by pressing is a promising direction. The pile of the floor is a complex mixture of 

particles of different sizes, as well as voids filled with air. Equipment compaction chaff should 

provide a stable preparation of pellets under all the fluctuations of the moisture content and 

fractional composition of chaff. In 2018, research experiments were carried out in the Far Eastern 

ScientificïResearch Institute of Mechanization and Electrification of Agriculture to study 

the process of pressing the soybean floor, depending on its fractional composition and humidity, on 

the manufactured laboratory unit for compaction with the production of soybean floor briquettes. It 

was found that when the humidity of the sample increases from 9 to 21%, the energy consumption 

decreases by 17.1%. The coefficient of compaction of the floor when the humidity changes almost 

does not change. By increasing the length of the sex particles from 14 to 87 mm, the compaction 

coefficient increases by 73.3% and the energy intensity by 6.2 %. For transportation and storage of 

the soybean floor briquette, it is recommended to pack it tightly with polyethylene film or tie it with 

twine, this will increase the shelf life and eliminate losses. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʝʚʘʷ ʧʦʣʦʚʘ, ʧʨʝʩʩʦʚʘʥʠʝ, ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ, ʚʣʘʞʥʦʩʪʴ. 

 

Keywords: soybean chaff, pressing, fractional composition, humidity. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʠ ð ʧʦʣʦʚʘ, ʢʘʢ ʥʝʟʝʨʥʦʚʘʷ ʯʘʩʪʴ ʫʨʦʞʘʷ, ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʫʞʜ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʦʣʥʦʨʘʮʠʦʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʩʢʦʪʘ. ʇʨʝʩʩʦʚʘʥʠʝ ʧʦʣʦʚʳ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, 

ʫʣʫʯʰʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʝʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ. ʇʦʵʪʦʤʫ 

ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ, ʨʝʥʪʘʙʝʣʴʥʦʡ ʠ ʤʝʥʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʜʣʷ ʫʧʣʦʪʥʝʥʠʷ ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʧʨʝʩʩʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ɺʦʨʦʭ ʧʦʣʦʚʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʤʝʩʴ ʠʟ ʨʘʟʥʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʯʘʩʪʠʮ, ʘ 

ʪʘʢʞʝ ʧʫʩʪʦʪ ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʟʜʫʭʦʤ. ɸʥʘʣʠʟ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩʦʝʚʦʡ ʧʦʣʦʚʳ, 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʝʝ ʷʚʣʷʶʪʩʷ ʧʝʨʝʪʝʨʪʳʝ ʩʪʝʙʣʠ, ʩʪʚʦʨʢʠ, ʣʠʩʪʴʷ, 

ʩʝʤʝʥʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 77,6%, ʘ 22,4% ʵʪʦ ʢʨʫʧʥʳʝ 

ʩʪʝʙʣʠ ʨʘʩʪʝʥʠʡ.  

ɺʣʘʞʥʦʩʪʴ ʧʦʣʦʚʳ ʧʨʠ ʫʙʦʨʢʝ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 9% ʜʦ 30 % ʧʨʠ ʧʣʦʪʥʦʩʪʠ 21,0ï60,1 ʢʛ/ʤ3, 

ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʦʪ 31,5 ʤʤ ʜʦ 71,7 ʤʤ [3]. ʇʦʵʪʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦ ʫʧʣʦʪʥʝʥʠʶ 

ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʙʨʠʢʝʪʦʚ, ʧʨʠ ʣʶʙʳʭ ʢʦʣʝʙʘʥʠʷʭ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʩʪʫʧʘʶʱʝʛʦ ʩʳʨʴʷ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ 2018 ʛʦʜʫ ʚ ʌɻɹʅʋ ɼʘʣʴʅʀʀʄʕʉʍ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʘ 

ʧʨʝʩʩʦʚʘʥʠʷ ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʣʘʞʥʦʩʪʠ. ʆʧʳʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ (ʧʨʝʩʩʝ) ʫʜʘʨʥʦïʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʈʠʩʫʥʢʝ. 

ɼʣʷ ʦʧʳʪʦʚ (ʊʘʙʣʠʮʘ) ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʩ ʨʘʟʣʠʯʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ (Wæ = 9, 15, 21%) ʠ ʬʨʘʢʮʠʦʥʥʳʤ ʩʦʩʪʘʚʦʤ (ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʯʘʩʪʠʮ Læ = 14, 50, 

87 ʤʤ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʦʣʦʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ɻʆʉʊ 13496.3-92 çʂʦʤʙʠʢʦʨʤʘ, 

ʢʦʤʙʠʢʦʨʤʦʚʦʝ ʩʳʨʴʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠè (1).  
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ʉʨʝʜʥʶʶ ʜʣʠʥʫ ʯʘʩʪʠʮ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʧʨʝʜʝʣʷʝʤ ʧʦ 

ʦʙʱʝʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʠʢʘʤ (1). 

 

 
 

  
 

ʈʠʩʫʥʦʢ. ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦ ʫʧʣʦʪʥʝʥʠʶ ʧʦʣʦʚʳ. 

 

ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʦʚ, ʨʘʚʥʘʷ ʪʨʝʤ, ʚʳʙʨʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ 

ʦʰʠʙʢʦʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ȹn = Ñ3ŭ. ʅʘʜʝʞʥʦʩʪʴ ʦʧʳʪʦʚ 

ʧʨʠʥʷʪʘ 0,9 [2]. ɺʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʳʙʨʘʥʳ:  

1. ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ ʧʦʣʦʚʳ ð ʂʫʧ ,%; 

 

˗̔ ̐

”̋

”̎
 (1) 

 

ʛʜʝ: ”̋ ð ʧʣʦʪʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʙʨʠʢʝʪʘ ʧʦʩʣʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʢʛ/ʤ3; ”̎ ð ʥʘʯʘʣʴʥʘʷ 
ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʣʦʚʳ, ʢʛ/ʤ3; 

 

2. ɿʘʪʨʘʪʳ ʤʦʱʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʩ ʧʨʝʩʩʦʚʘʥʠʷ (ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ) ð ʕʪ, ɺʪ/ʢʛ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ:  

 

˪̓
ὡ̓

˜̓
 

(2) 

 

ʛʜʝ: ὡ̓ ð ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʪʨʝʙʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ɺʪ Ͻʯ; ̃  ̓ð
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʢʛ/ʯ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʦʙʨʘʟʮʘ ʦʪ 9 ʜʦ 

21% ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ɻ ʥʝʨʛʦʟʘʪʨʘʪ ʥʘ 17,1%. ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ ʧʦʣʦʚʳ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʯʘʩʪʠʮ 

ʧʦʣʦʚʳ ʩ 14 ʤʤ ʜʦ 87 ʤʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ ʥʘ 73,3% ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʥʘ 6,2%. ʅʘʠʤʝʥʴʰʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 549,7 ɺʪ/ʢʛ ʙʳʣʘ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʩʳʨʴʷ 21%, ʘ 

ʥʘʠʣʫʯʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ 11,56 ʧʨʠ ʩʨʝʜʥʝʡ ʜʣʠʥʝ ʯʘʩʪʠʮ 87 ʤʤ. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʳʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ. 
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ʊʘʙʣʠʮʘ.  

ʈɽɿʋʃʔʊɸʊʓ ʇʆʀʉʂʆɺʓʍ ʆʇʓʊʆɺ 

 

ʆʧʳʪ ˉ1 ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʯʘʩʪʠʮ ʧʦʣʦʚʳ 50 ʤʤ, ʫʩʠʣʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 20 ʢʛʩ/ʩʤ2, 

ʦʙʲʝʤ ʢʘʤʝʨʳ ʧʨʝʩʩʦʚʘʥʠʷ 3Ĭ10-4 ʤ2 

 

ˉ 

ʧ/ʧ 

ɺʣʘʞʥʦʩʪʴ 

ʧʦʣʦʚʳ, % (Wæ ) 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ, (ʂʫʧ) 

(ʩʨʝʜʥʠʡ ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʝʡ) 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ, ɺʪ/ʢʛ (ʕʪ) 

(ʩʨʝʜʥʷʷ ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʝʡ) 

1 9 9,63 643,7 

2 15 9,57 624,5 

3 21 9,48 549,7 

ʆʧʳʪ ˉ2 ʉʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʧʦʣʦʚʳ 15%; ʫʩʠʣʠʝ ʧʨʝʩʩʦʚʘʥʠʷ 20 ʢʛʩ/ʩʤ2, 

ʦʙʲʝʤ ʢʘʤʝʨʳ ʧʨʝʩʩʦʚʘʥʠʷ 3Ĭ10-4 ʤ2 

 

ˉ 

ʧ/ʧ 

ɼʣʠʥʘ ʯʘʩʪʠʮ, ʤʤ 

(Læ ) 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ, (ʂʫʧ) 

(ʩʨʝʜʥʠʡ ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʝʡ) 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ, ɺʪ/ʢʛ (ʕʪ) 

(ʩʨʝʜʥʷʷ ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʝʡ) 

1 14 6,67 610,1 

2 50 9,61 624,5 

3 87 11,56 648,2 

 

ɿʘʢʣʶʯʝʥʠʝ  

ʇʨʠ ʫʧʣʦʪʥʝʥʠʠ ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʧʨʝʩʩʦʤ ʫʜʘʨʥʦïʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʣʘʞʥʦʩʪʠ ʩʳʨʴʷ ʫʤʝʥʴʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʤʦʱʥʦʩʪʠ ʥʘ ʧʨʦʮʝʩʩ ʧʨʝʩʩʦʚʘʥʠʷ. ɺʣʘʞʥʦʩʪʴ 

ʧʦʣʦʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ, ʨʘʟʥʠʮʘ ʚʦ ʚʣʘʞʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʨʠʢʝʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʝʩʩʦʚʘʥʠʷ, ʙʦʣʝʝ ʩʫʭʦʡ ʙʨʠʢʝʪ 

(ʚʣʘʞʥʦʩʪʴʶ 9%) ʣʝʛʯʝ ʨʘʟʨʫʰʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʙʨʠʢʝʪʘ 

ʩʦʝʚʦʡ ʧʦʣʦʚʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʣʦʪʥʦ ʝʛʦ ʫʧʘʢʦʚʳʚʘʪʴ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ ʠʣʠ 

ʦʙʚʷʟʳʚʘʪʴ ʰʧʘʛʘʪʦʤ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʠʩʢʣʶʯʠʪʴ ʧʦʪʝʨʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʯʘʩʪʠʮ ʧʦʣʦʚʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʣʦʪʥʝʥʠʷ 

ʙʨʠʢʝʪʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʠʟʫʯʝʥʠʷ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʠ ʦʙʤʝʥʘ 

ʘʟʦʪʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʦʨʦʚ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʠʤ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʟʠʤʥʠʭ ʨʘʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ, ʥʘ ʢʦʨʦʚʘʭ ʯʝʨʥʦïʧʝʩʪʨʦʡ ʧʦʨʦʜʳ 

ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 4500ï5000 ʢʛ ʤʦʣʦʢʘ. ɺ ʦʧʳʪʘʭ ʙʳʣ ʦʙʝʩʧʝʯʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ 

çʝʜʠʥʩʪʚʘ ʤʝʞʛʨʫʧʧʦʚʦʛʦ ʨʘʟʣʠʯʠʷè ʠ ʥʘʣʠʯʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʟʚʦʣʠʚʰʠʡ 

ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʚʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɼʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʠ ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ, 

ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʷ ʢʫʣʴʪʫʨ ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ 

ʚ ʨʘʮʠʦʥ ʦʧʳʪʥʳʭ ʢʦʨʦʚ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʦʢʘʟʳʚʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟ ʢʦʨʤʘ ʘʟʦʪʘ ʠ ʝʛʦ ʦʙʤʝʥ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʧʦʪʨʝʙʣʷʣʠ ʘʟʦʪʘ ʙʦʣʴʰʝ ʥʘ 35,44 ʛ, ʯʝʤ ʢʦʥʪʨʦʣʴʥʦʡ. ɹʘʣʘʥʩ ʘʟʦʪʘ ʚ ʢʦʥʮʝ ʦʧʳʪʘ (ʥʘ 200-ʡ 

ʜʝʥʴ ʣʘʢʪʘʮʠʠ) ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣ 1,70 ʛ, ʯʪʦ ʥʘ 17,76 ʛ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ. ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 4,0%, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ð ʥʘ 

10,96% (ʈ<0,05), ʞʠʨʘ ð ʥʘ 14,71% (P<0,05). ʕʬʬʝʢʪʠʚʥʝʝ ʫʩʚʘʠʚʘʣʩʷ ʘʟʦʪ: 40,10% ð ʦʪ 

ʧʨʠʥʷʪʦʛʦ ʠ 64,50% ð ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣʠ 31,70% ʠ 54,40%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʦʢʘ ʚ 
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ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 33,5% ʦʪ ʧʨʠʥʷʪʦʛʦ ʠ 53,9% ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ 31,0% ʠ 53,3%. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ 

ʢʦʨʦʚ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 9,2%, ʚʳʜʝʣʝʥʠʝ ʙʝʣʢʘ ʩ ʤʦʣʦʢʦʤ ð ʥʘ 18,4%, ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʘ ʚ 

ʢʨʦʚʠ ð ʥʘ 12,3%. 

 

Abstract. The article is devoted to the actual problem of studying the digestibility and 

metabolism of nitrogen in the body of cows when they feed haylage from the Galega orientalis. 

The experiment was conducted on winter rations of feeding, on blackïmotley cows with a 

productivity of 4500ï5000 kg of milk. In the experiments, the methodological principle of óunity of 

intergroup differencesô and the presence of control animals was provided, which allowed to obtain 

objective data and reliable conclusions based on mathematical processing. An experimental 

assessment of haylage from Galega orientalis and Trifolium pratense is given, the influence of 

crops on the digestibility and use of nitrogen is studied. It was noted that the inclusion in the ration 

of experienced cows of haylage from Galega orientalis dairy had a beneficial effect on the 

digestibility of nutrients, the use of nitrogen from feed and its exchange in animals. The results 

showed that the animals of the experimental group consumed more nitrogen by 35.44 g than the 

control group. The nitrogen balance at the end of the experiment (on the 200th day of lactation) in 

the control group was 1.70 g, which is 17.76 g lower compared to the experimental group. Protein 

digestibility was 4.0% more, crude fiber ð 10.96% (P <005), fat ð 14.71% (P <0.05). Nitrogen 

was assimilated more efficiently: 40.10% from the accepted one and 64.50% from the digested one. 

The similar indicators in the control group were 31.70% and 54.40%, respectively. The use of 

nitrogen for the formation of milk in the experimental group was 33.5% of the accepted and 53.9% 

of the digested, in the control group these figures were at the level of 31.0% and 53.3%. It was 

noted that the inclusion in the ration of cows of haylage from Galega orientalis contributed to an 

increase in milk productivity by 9.2%, the excretion of protein with milk ð by 18.4%, the content 

of carotene in the blood ð by 12.3%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʥʘʞ, ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ, ʞʠʚʦʪʥʳʝ, ʧʦʝʜʘʝʤʦʩʪʴ, ʧʝʨʝʚʘʨʠʤʦʩʪʴ, 

ʙʘʣʘʥʩ, ʦʙʤʝʥ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʘ. 

 

Keywords: haylage, Galega orientalis, animals, eatability, digestibility, balance, exchange, 

nitrogen use. 

 

ʆʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʢʦʨʤʘ ʧʦʣʝʚʦʛʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʘʪʴ ʟʘʪʨʘʪʳ ʠʭ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ. 

ʉʨʝʜʠ ʥʦʚʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʢʦʟʣʷʪʥʠʢ ʚʦʩʪʦʯʥʳʡ. ʕʪʦ ʨʘʩʪʝʥʠʝ, ʦʪʣʠʯʘʷʩʴ ʭʦʨʦʰʠʤʠ ʢʦʨʤʦʚʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʠ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʦʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɿʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʝ 

ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʚ ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʬʦʥʝ ʩʫʙʩʪʨʘʪʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʙʤʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʦʨʤ ʧʨʠ 

ʢʦʨʤʣʝʥʠʠ ʢʦʨʦʚ. 
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ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʥʦʚʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ (ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ) 

ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʢʘʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʦʩʥʦʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʫʯʥʦïʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦï

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴè (ʌɻɹʅʋ ɺʅʀʀʄɿ) ʥʘ ʢʦʨʦʚʘʭ 

ʯʝʨʥʦ-ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 4600ï5000 ʢʛ ʤʦʣʦʢʘ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨïʘʥʘʣʦʛʦʚ. ɼʣʷ ʦʧʳʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

2 ʛʨʫʧʧʳ ʧʦ 3 ʢʦʨʦʚʳ ð ʘʥʘʣʦʛʘ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʟʠʤʥʠʭ 

ʨʘʮʠʦʥʘʭ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ. ʆʧʳʪ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʧʝʨʠʦʜʦʚ ð ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ 

(20 ʜʥʝʡ) ʠ ʫʯʝʪʥʦʛʦ (8 ʜʥʝʡ). ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʢʦʨʤʣʝʥʠʠ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʞʠʚʦʪʥʳʝ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʧʦ 24 ʢʛ ʩʝʥʘʞʘ ʠʟ 

ʢʣʝʚʝʨʘ ʣʫʛʦʚʦʛʦ, ʚʪʦʨʦʡ ð 23,8 ʢʛ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 

ʨʘʮʠʦʥʫ ʚʩʝ ʞʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ ʚ ʩʤʝʩʠ ʧʦ 3,5 ʢʛ ʷʯʤʝʥʥʦʡ ʜʝʨʪʴʶ 100 ʛ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʢʦʨʤʦʚ ʚ ʨʘʮʠʦʥʝ ʢʦʨʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 70,8% ʩʝʥʘʞʘ ʠ 29,2% 

ʷʯʤʝʥʥʦʡ ʜʝʨʪʠ, ʚʦ ʚʪʦʨʦʡ ð 71,9% ʠ 28,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʩʝʨʝʜʠʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʙʘʣʘʥʩʦʚʳʡ ʦʧʳʪ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʟʦʪʘ, ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ. 

ɺ ʦʧʳʪʘʭ ʙʳʣ ʦʙʝʩʧʝʯʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ çʝʜʠʥʩʪʚʘ ʤʝʞʛʨʫʧʧʦʚʦʛʦ ʨʘʟʣʠʯʠʷè ʠ 

ʥʘʣʠʯʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʟʚʦʣʠʚʰʠʝ ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʚʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ [5]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʧʦʟʚʦʣʠʣʦ 

ʫʚʝʣʠʯʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɿʘ ʦʧʳʪ ʞʠʚʦʪʥʳʝ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʦʪʨʝʙʣʷʣʠ ʥʘ 100 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ 2,90 ʢʛ, ʚʪʦʨʦʡ ð 2,96 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʆʙʱʠʡ ʫʨʦʚʝʥʴ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʧʨʠʥʷʪʦʛʦ ʢʦʨʦʚʘʤʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʥʘ 35,44 ʛ ʙʦʣʴʰʝ, 

ʯʝʤ ʢʦʥʪʨʦʣʴʥʦʡ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʢʘʟʘʣʩʷ ʥʘ 

0,05% ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ð ʥʘ 4,0%, ʞʠʨʘ ð 

ʥʘ 14,71% ʠ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ʨʘʮʠʦʥʘ ð ʥʘ 10,96% ʩ ʩʝʥʘʞʦʤ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ 

ʦʢʘʟʘʣʦʩʴ ʚʳʰʝ, ʯʝʤ ʩʝʥʘʞʦʤ ʠʟ ʢʣʝʚʝʨʘ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1.  

ʇɽʈɽɺɸʈʀʄʆʉʊʔ ʇʀʊɸʊɽʃʔʅʓʍ ɺɽʑɽʉʊɺ ʈɸʎʀʆʅʆɺ ʄʆʃʆʏʅʓʍ ʂʆʈʆɺ 

(ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʘʤ ʄ+m), % 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ 63,62 + 1,14 63,40 + 1,87 

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 66,09 + 0,90 66,04 + 0,30 

ʇʨʦʪʝʠʥ 58,16 + 0,89 62,16 + 1,41 

ɾʠʨ 52,07 + 3,30 66,78 + 3,13 

ʂʣʝʪʯʘʪʢʘ 56,74 + 2,48 67,70 + 2,39 

ɹʕɺ 74,78 + 2,38 71,38 + 2,23 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʮʠʦʥʝ ʢʦʨʦʚ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʚʝʣʠʯʝʥʠʶ ʦʪʣʦʞʝʥʠʷ ʘʟʦʪʘ ʚ ʪʝʣʝ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʣʘʥʩʦʚʳʭ ʦʧʳʪʦʚ, ʦʙʱʝʝ ʦʪʣʦʞʝʥʠʝ ʘʟʦʪʘ ʫ ʢʦʨʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ (ʥʘ ʧʷʪʦʤ 

ʤʝʩʷʮʝ ʣʘʢʪʘʮʠʠ) ʥʘ 17,76 ʛ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʵʬʬʝʢʪʠʚʥʝʝ 

ʫʩʚʘʠʚʘʣʩʷ ʘʟʦʪ: 40,10% ð ʦʪ ʧʨʠʥʷʪʦʛʦ ʠ 64,50% ð ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʠ 31,70% ʠ 54,40%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʟʦʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʦʢʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 33,5% ʦʪ 

ʧʨʠʥʷʪʦʛʦ ʠ 53,9% ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ 

31,0% ʠ 53,3% (ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2.  

ʉʈɽɼʅɽʉʋʊʆʏʅʓʁ ɹɸʃɸʅʉ ɸɿʆʊɸ ɺ ʉʈɽɼʅɽʄ ʅɸ ɻʆʃʆɺʋ, (ʄ+m) 
 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʇʨʠʥʷʪʦ ʘʟʦʪʘ ʩ ʢʦʨʤʦʤ, ʛ 261,55 296,99 

ɺʳʜʝʣʝʥʦ ʩ ʢʘʣʦʤ, ʛ 109,46 112,38 

ʇʝʨʝʚʘʨʠʣʦʩʴ, ʛ 152,09 184,61 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʘʨʠʤʦʩʪʠ, % 58,16 62.16 

ɺʳʜʝʣʝʥʦ ʩ ʤʦʯʦʡ, ʛ 69,27 65,60 

ʀʩʧʦʣʴʟʦʚʘʥʦ, ʛ 82,82 119,01 

ʀʩʧʦʣʴʟʦʚʘʥʦ ʘʟʦʪʘ: ʦʪ ʧʨʠʥʷʪʦʛʦ, % 31,66 40,07 

ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ, % 54,45 64,46 

ɺʳʜʝʣʝʥʦ ʩ ʤʦʣʦʢʦʤ, ʛ 81,12 99,55 

ʀʩʧʦʣʴʟʦʚʘʥʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʦʢʘ:   

ʦʪ ʧʨʠʥʷʪʦʛʦ, % 31,01 33,52 

ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ, % 53,34 53,92 

ɹʘʣʘʥʩ ʘʟʦʪʘ (+), ʛ +1,70 +19,46 

ʋʩʚʦʝʥʦ: ʦʪ ʧʨʠʥʷʪʦʛʦ, % 0,65 6,55 

ʦʪ ʧʝʨʝʚʘʨʝʥʥʦʛʦ, % 1,12 10,54 

 

ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʧʦʚʣʠʷʣʦ ʥʘ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ. ʀʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʦʙʱʠʡ ʘʟʦʪ, ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʘʨʦʪʠʥʘ, ʚʠʪʘʤʠʥʘ ɸ, ʨʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ) ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʆʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʙʳʣʠ ʩʪʘʙʠʣʴʥʝʝ ʫ ʢʦʨʦʚ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ. ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʚʠʪʘʤʠʥʘ ɸ ʠ ʢʘʨʦʪʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ (ʣʝʡʢʦʮʠʪʳ, 

ʵʨʠʪʨʦʮʠʪʳ ʠ ʛʝʤʦʛʣʦʙʠʥ) ʫ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ (ʊʘʙʣʠʮʘ 3).  

ʉʦʜʝʨʞʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʟʘ ʧʝʨʠʦʜ 

ʦʧʳʪʘ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ 5,62 ʠ 6,60 ʤʣʥ ʤʤ3, ʯʝʤ ʫ ʢʦʨʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (5,36 ʠ 

5,46 ʤʣʥ ʤʤį), ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʢʦʨʦʚ ʩʦʩʪʘʚʣʷʣʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 9,87 ʠ 8,28 ʛ%, ʚ 

ʦʧʳʪʥʦʡ 8,9 ʠ 10,6 ʛ%. 

ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ ʫ ʢʦʨʦʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ ʧʷʪʦʤ ʤʝʩʷʮʝ ʣʘʢʪʘʮʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʣʫʯʰʝʝ ʪʝʯʝʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ  

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ (10,64 ʧʨʦʪʠʚ 8,28 ʛ%) ʚ ʧʝʨʠʦʜ ʦʧʳʪʘ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ 

ʧʦʣʥʦʮʝʥʥʳʤ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʢʦʨʤʣʝʥʠʝʤ ʞʠʚʦʪʥʳʭ. 
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ʊʘʙʣʠʮʘ 3.  

ɻɽʄɸʊʆʃʆɻʀʏɽʉʂʀɽ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʂʈʆɺʀ  

ʋ ʇʆɼʆʇʓʊʅʓʍ ʂʆʈʆɺ ʅɸ ʅɸʏɸʃʆ ʀ ʂʆʅɽʎ ʆʇʓʊɸ 
 

ʇʦʢʘʟʘʪʝʣʠ 

ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ ʆʧʳʪʥʘʷ 

ʥʘ ʥʘʯʘʣʦ ʥʘ 200 ʜʝʥʴ ʥʘ ʥʘʯʘʣʦ ʥʘ 200 ʜʝʥʴ 

ʃʝʡʢʦʮʠʪʳ, ʪʳʩ/ʤʤ3  6,54 + 0,24 7,18+1,01 6,74 + 0,48 7,22+0,62 

ʕʨʠʪʨʦʮʠʪʳ, ʤʣʥ/ʤʤ3 5,36 + 0,81 5,46+0,30 5,62 + 1,15 6,60+0,12 

ɻʝʤʦʛʣʦʙʠʥ, ʛ % 9,9 + 0,27 8,28+1,12 8,88 + 0,55 10,64+0,34 

ʈʝʟʝʨʚʥʘʷ ʱʝʣʦʯʥʦʩʪʴ, ʤʛ% 398 + 4,01 426+4,51 412 + 4,01 454+5,51 

ʉʘʭʘʨ, ʤʛ% 40,20+1,65 43,80+1,80 44,40+1,35 43,20+0,98 

ʂʘʨʦʪʠʥ, ʤʛ% 0,52 + 0,07 0,682+0,05 0,588+0,05 0,706+0,03 

ɺʠʪʘʤʠʥ ɸ, ʤʢʛ% 49,06+6,01 64,95+6,93 34,71+3,74 68,56+5,23 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʩʝʥʘʞʘ ʠʟ ʢʦʟʣʷʪʥʠʢʘ ʚʦʩʪʦʯʥʦʛʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 

68,05% ʦʪ ʦʙʱʝʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʫ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʤʦʣʦʯʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ  ʥʘ 9,2%, ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ð ʥʘ 4,0%, ʚʳʜʝʣʝʥʠʝ ʙʝʣʢʘ ʩ ʤʦʣʦʢʦʤ ð 

ʥʘ 18,4%, ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʥʘ 8,20% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

(ʈ < 0,05). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʛʣʷʜʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ɸʆ çɼʝʤʝʪʨʘè, ʩʳʛʨʘʚʰʝʝ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʠʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʝʛʠʦʥʘ ʧʨʷʤʦ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʥʝʤ. ɺ ʩʪʘʪʴʝ ʥʘ ʧʨʠʤʝʨʝ 

ɸʆ çɼʝʤʝʪʨʘè ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʙʥʦʚʣʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʦʚʳʰʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚʣʠʷʷ ʪʝʤ ʩʘʤʳʤ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʩʝʛʦ 

ʨʝʛʠʦʥʘ. ʇʦʩʨʝʜʩʪʚʦʤ ʬʘʢʪʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

Abstract. In this paper, we have visually reviewed the update of the production equipment at 

JSC Demetra, which played a major role in increasing the efficiency of the organization. 

The strength of the agricultural region is directly dependent on the technological renewal of 

enterprises operating in it. The article on the example of JSC Demetra reviewed the main 

technological updates used by the enterprise in the field of grain processing, which greatly increase 

the efficiency of productivity, thereby affecting the economic performance of the entire region. 

Through facts and economic indicators, the effectiveness of timely updating production equipment 

is shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʝʨʝʨʘʙʦʪʢʘ ʟʝʨʥʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

Keywords: agriculture, grain processing, production efficiency, technological renewal, 

Tambov region. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʪʘʣ ʜʚʠʞʫʱʝʡ 

ʩʠʣʦʡ ʚ ʙʦʨʴʙʝ ʟʘ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ɺ ʚʝʢ ʪʝʭʥʦʣʦʛʠʡ ʦʩʥʘʱʝʥʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʝʡʰʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ 

ʚʳʞʠʚʘʥʠʝ ʬʠʨʤʳ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʢʘʢ ʨʫʢʦʚʦʜʠʪʝʣʠ ʫʧʨʘʚʣʷʶʪ ʩʦʙʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʏʪʦʙʳ ʧʦʚʳʰʘʪʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʧʦʩʣʝʜʥʠʤʠ ʥʘʨʘʙʦʪʢʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʰʠʥ, ʧʨʠʙʦʨʦʚ ʠ ʪ. ʜ. ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʤʝʶʱʠʤʠʩʷ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʥʝʜʨʷʪʴ ʠʭ ʚ ʩʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʦʙʲʝʢʪʠʚʥʦʩʪʴʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʛʫʣʷʨʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʩʠʣʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʩʬʝʨʝ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʥʘ ʧʨʠʤʝʨʝ ɸʆ çɼʝʤʝʪʨʘè. 

 

ʀʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɸʆ çɼʝʤʝʪʨʘè ̫ ʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʮʝʥʪʨʝ ʊʘʤʙʦʚʘ. ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʚʳʩʰʝʛʦ, ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʦʨʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʞʘʥʦʡ ʤʫʢʠ 

ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʦʨʪʦʚ. ʇʨʝʜʧʨʠʷʪʠʝ ʚʝʜʝʪ ʩʚʦʶ ʠʩʪʦʨʠʶ ʩ ʢʦʥʮʘ XIX ʚʝʢʘ, ʢʦʛʜʘ ʦʥʦ 

ʷʚʣʷʣʦʩʴ ʯʘʩʪʥʦʡ ʤʝʣʴʥʠʮʝʡ. ɸʆ çɼʝʤʝʪʨʘè ð ʢʨʫʧʥʝʡʰʝʝ ʧʨʝʜʧʨʠʷʪʠʝ ʥʘ ʨʳʥʢʝ ʧʦʜʦʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʊʘʤʙʦʚʘ. ɽʞʝʛʦʜʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʦʙʦʨʦʪ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 300 ʤʣʥ ʨʫʙ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʰʣʦʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ, ɸʆ çɼʝʤʝʪʨʘè 

ʚʝʜʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʚʦʣʴʥʦ ʫʩʧʝʰʥʦ, ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʢʣʶʯʘʪʴ ʚʳʛʦʜʥʳʝ 

ʢʨʝʜʠʪʥʳʝ ʩʦʛʣʘʰʝʥʠʷ ʩ ʙʘʥʢʘʤʠ çɺʊɹ24è ʠ çʉʙʝʨʙʘʥʢè. ʅʝʤʘʣʫʶ ʨʦʣʴ ʚ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʝ 

ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʩʳʛʨʘʣʦ ʦʙʥʦʚʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʥʝʦʙʦʨʦʪʥʳʭ (ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 1 ʛʦʜʘ) ʘʢʪʠʚʦʚ ʚ ʮʝʭʘʭ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (https://clck.ru/Fz2th). 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ɸʆ çɼʝʤʝʪʨʘè ʩ 

ʮʝʣʴʶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ 

ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ (http://ʜʝʤʝʪʨʘʪʘʤʙʦʚ.ʨʬ).  

ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ, ʧʨʠʤʝʥʷʝʤʳʡ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʭʠʤʠʯʝʩʢʦʤ ʠʣʠ ʬʠʟʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʨʦʪʝʠʥ ʟʝʨʥʘ, ʯʪʦ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

ī ɸʢʪʠʚʥʦʝ ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ ʟʝʨʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ ʥʝ ʧʨʦʩʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʚʩʝʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʟʝʨʥʝ, ʥʦ ʪʘʢʞʝ ʧʦʥʠʞʘʶʪ 

ʨʘʩʧʘʜʘʝʤʦʩʪʴ ʠ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʚ ʟʝʨʥʝ; 

ī ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʠʞʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ 

ʨʘʩʧʘʜʘʝʤʦʩʪʠ ʧʨʦʪʝʠʥʘ ʜʦ ʜʚʫʭ ʨʘʟ. ʇʦʥʠʞʝʥʠʝ ʧʨʦʪʝʠʥʦʚʦʡ ʨʘʩʧʘʜʘʝʤʦʩʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ 

ʝʛʦ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʚ ʢʠʰʝʯʥʠʢʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʳ 80ï120Áʉ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʟʝʨʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʤʦʞʝʪ ʥʘ 

ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ, 

ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʷ ʠʣʠ ʪʦʩʪʠʨʦʚʘʥʠʷ [1, ʩ. 145]; 

ī ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʢ ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ çʟʘʱʠʪʳè ʟʝʨʥʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʧʦʣʫʯʠʣʘ ʦʙʨʘʙʦʪʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʘʣʴʜʝʛʠʜʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʚʦʜʠʤʘʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʧʦʟʚʦʣʠʣʘ ʫʚʝʣʠʯʠʪʴ ʧʨʦʮʝʥʪ ʧʦʣʫʯʝʥʠʷ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʥʘ ʚʳʭʦʜʝ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 1. 

ʀʟ ʜʘʥʥʳʭ ʟʘ ʷʥʚʘʨʴ 2019 ʛ. ʚʠʜʥʦ, ʯʪʦ ʜʦʣʷ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʣʷʝʪ 64,53% 

(ʊʘʙʣʠʮʘ 1). 

ɼʘʥʥʳʝ ʟʘ ʬʝʚʨʘʣʴ 2016 ʛ. ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʜʦʣʷ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʚ ʦʙʱʝʤ 

ʢʦʣʠʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʣʘ ʪʦʣʴʢʦ 54,21%. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʷ ʚʳʨʦʩʣʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%. 

ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʤʦʛʣʦ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʝ ʤʫʢʠ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ. ʕʪʦʪ ʩʦʨʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʤ. ɼʘʥʥʳʡ ʬʘʢʪ ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʊʘʙʣʠʮʘ 2). 

ʂʨʦʤʝ ʪʦʛʦ, ɸʆ çɼʝʤʝʪʨʘè ʚʳʙʠʨʘʝʪ ʪʘʢʦʡ ʩʧʦʩʦʙ, ʢʘʢ ɹɻʊʆ ʢʦʨʤʦʚ, ʢʦʪʦʨʳʡ 

ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʪʦʜʘʤ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚ ʜʣʷ ʧʪʠʮʳ 

ʠ ʞʠʚʦʪʥʳʭ. 
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ʊʘʙʣʠʮʘ 1. 

ɺʓʍʆɼʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ɺʀɼʆɺ ʇʈʆɼʋʂʎʀʀ  

ʟʘ ʷʥʚʘʨʴ 2019 ʛ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ɼʦʣʷ ʚʳʭʦʜʘ 

ʇʣʘʥʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ʌʘʢʪʠʯʝʩʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ɼʦʣʷ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʧʣʘʥʦʚʦʛʦ 

ʄʫʢʘ, ʚʩʝʛʦ 76,0% 76,03% 100,0% 

ɺʳʩʰʠʡ ʩʦʨʪ 60,0% 64,53% 107,5% 

1-ʡ ʩʦʨʪ 13,0% 11,5% 88,5% 

2-ʡ ʩʦʨʪ 3,0% 0,0% 0,0% 

ʄʘʥʥʘʷ ʢʨʫʧʘ 0,0% 0,0% - 

ʆʪʨʫʙʠ 22,0% 22,6% 102,6% 

ʂʦʨʤʦʚʳʝ ʦʪʭʦʜʳ 2,0% 1,4% 70,4% 

ʄʝʣʢʦʝ ʟʝʨʥʦ 0,0% 0,0% - 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ 0,7% 0,0% 0,0% 

ʋʩʫʰʢʘ ī0,7% 0,0% 0,0% 

ʀʊʆɻʆ 100,0% 100,0% 100% 

 

ʉʫʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʩʳʨʴʝ ʟʘʛʨʫʞʘʶʪ ʚ ʢʘʤʝʨʫ, ʢʦʪʦʨʘʷ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʝʨʤʝʪʠʟʠʨʫʝʪʩʷ, ʟʘʪʝʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʶʪ ʧʘʨ. ʇʦʩʣʝ ʠʩʭʦʜʘ ʟʘʜʘʥʥʦʛʦ 

ʚʨʝʤʝʥʠ ʢʘʤʝʨʘ ʤʛʥʦʚʝʥʥʦ ʨʘʟʛʝʨʤʝʪʠʟʠʨʫʝʪʩʷ ʠ ʩʳʨʴʝ ʧʝʨʝʤʝʱʘʶʪ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 

ʜʘʚʣʝʥʠʠ ʚ ʧʨʠʝʤʥʳʡ ʙʫʥʢʝʨ (ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʟʝʨʥʦ ʚʩʧʫʯʠʚʘʝʪʩʷ). ʊʘʢ, ʥʘ ʦʙʨʘʙʦʪʢʫ 

ʩʳʨʴʷ ʫʭʦʜʠʪ ʦʪ ʪʨʝʭ ʜʦ 300 ʩʝʢʫʥʜ, ʜʘʚʣʝʥʠʝ ʧʘʨʘ ð 0,3ï3 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ð 50ï400 Áʉ. 

(http://ʜʝʤʝʪʨʘʪʘʤʙʦʚ.ʨʬ). 

 

ʊʘʙʣʠʮʘ 2. 

ɺʓʍʆɼʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ɺʀɼʆɺ ʇʈʆɼʋʂʎʀʀ  

ʟʘ ʬʝʚʨʘʣʴ 2016 ʛʦʜʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ɼʦʣʷ ʚʳʭʦʜʘ 

ʇʣʘʥʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ʌʘʢʪʠʯʝʩʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ɼʦʣʷ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʧʣʘʥʦʚʦʛʦ 

ʄʫʢʘ, ʚʩʝʛʦ 75,0% 76,2% 101,7% 

ɺʳʩʰʠʡ ʩʦʨʪ 54,0% 54,21% 100,4% 

1-ʡ ʩʦʨʪ 16,0% 15,00% 93,8% 

2-ʡ ʩʦʨʪ 5,0% 7,04% 140,8% 

ʄʘʥʥʘʷ ʢʨʫʧʘ 0,0% 0,0%  

ʆʪʨʫʙʠ 23,0% 23,87% 103,8% 

ʂʦʨʤʦʚʳʝ ʦʪʭʦʜʳ 2,0% 0,97% 48,6% 

ʄʝʣʢʦʝ ʟʝʨʥʦ 0,0% 0,0%  

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ 0,7% 0,4% 54,2% 

ʋʩʫʰʢʘ ī0,7% ī1,47% 210,0% 

ʀʊʆɻʆ 100,0% 100,0% 100,0% 

 

ʊʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʩʪʨʫʢʮʠʠ ʧʨʠʨʦʜʥʳʭ ʧʦʣʠʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ 

ʩʦʩʪʘʚ ʟʝʨʥʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ, ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʪ ʠ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʦʚ ð ʢʣʝʡʩʪʝʨʠʟʘʮʠʷ 

ʢʨʘʭʤʘʣʘ ʠ çʟʘʱʠʪʘè ʧʨʦʪʝʠʥʘ. 
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ʇʨʠ ɹɻʊʆ ʟʝʨʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʧʨʦʩʪʦ çʟʘʱʠʪʘè ʧʨʦʪʝʠʥʘ ʚ ʥʝʤ. ʆʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʥʘ ʦʙʦʣʦʯʢʠ ʟʝʨʥʘ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʚʤʝʩʪʥʦ ʩ ʜʘʚʣʝʥʠʝʤ ʠ ʚʣʘʞʥʦʩʪʴʶ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʦʣʦʯʢʠ ʟʝʨʥʘ ʥʘ 75ï80% ʩʦʩʪʦʷʪ ʠʟ ʢʣʝʪʯʘʪʢʠ. ʊʘʢ. ʧʣʦʜʦʚʳʝ ʦʙʦʣʦʯʢʠ ʟʝʨʥʘ 

ʫʚʣʘʞʥʷʶʪʩʷ, ʥʘʙʫʭʘʷ, ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʯʘʩʪʠʯʥʦ ʛʠʜʨʦʣʠʟʫ. ɿʝʨʥʦ, ʨʘʟʦʛʨʝʪʦʝ ʙʦʣʝʝ 150 Áʉ 

ʧʨʠ ʤʛʥʦʚʝʥʥʦʡ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʢʘʤʝʨʳ ʠʜʝʪ ʚ ʟʦʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʦʜʘ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʥʘʯʠʥʘʝʪ ʚʩʢʠʧʘʪʴ, ʢʣʝʪʢʠ ð ʣʦʧʘʪʴʩʷ, ʢʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ ð  ʨʘʟʨʫʰʘʪʴʩʷ, 

ʟʝʨʥʦʚʳʝ ʦʙʦʣʦʯʢʠ ð ʣʦʧʘʪʴʩʷ ʠ ʦʪʜʝʣʷʪʴʩʷ ʦʪ ʟʝʨʥʘ. ɺʩʣʝʜʩʪʚʠʝ ʚʩʝʛʦ ʵʪʦʛʦ ʟʝʨʥʦ ʥʘʯʠʥʘʝʪ 

ʚʩʧʫʯʠʚʘʪʴʩʷ, ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʦʙʲʝʤʝ ʚ 1ï4 ʨʘʟʘ. ɺ ʠʪʦʛʝ ʫ ʟʝʨʥʘ ʧʦʷʚʣʷʝʪʩʷ ʤʠʢʨʦʧʦʨʠʩʪʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʧʠʪʘʪʝʣʴʥʳʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʚʝʱʝʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʣʝʛʢʦʜʦʩʪʫʧʥʳ ʜʣʷ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʚʦʜʳ (http://ʜʝʤʝʪʨʘʪʘʤʙʦʚ.ʨʬ). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɹɻʊʆ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʨʝʟ ʩʳʨʴʝ ʧʨʦʧʫʩʢʘʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʢʘʤʝʨʳ. ʊʝʭʥʦʣʦʛʠʷ ɹɻʊʆ 

ʜʘʝʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ ʚ ʧʦʪʦʢʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ 

ʨʝʘʢʮʠʠ ʛʠʜʨʦʣʠʟʘ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

ɻʦʚʦʨʷ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ɹɻʊʆ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʪʝʧʣʦʚʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ (ʵʢʩʪʨʫʜʠʨʦʚʘʥʠʝ, ʤʠʢʨʦʥʠʟʘʮʠʷ ʠ ʵʢʩʧʘʥʜʠʨʦʚʘʥʠʝ), ʦʪʤʝʪʠʤ 

ʩʣʝʜʫʶʱʠʝ: 

ī ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ; 

ī ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʢʦʨʨʝʢʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ ʧʦ ʟʘʜʘʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ; 

ī ʮʝʣʦʩʪʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝ ʨʘʟʨʫʰʘʝʪʩʷ; 

ī ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʞʠʨ ʦʢʠʩʣʷʝʪʩʷ ʤʝʥʴʰʝ (ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ɹɻʊʆ ʚʦʟʤʦʞʥʦ 

ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʟʝʨʥʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʧʦʣʴʥʦʛʦ ʩʢʣʘʜʘ ʠʣʠ ʵʣʝʚʘʪʦʨʘ); 

ī ʨʘʩʧʘʜʘʝʤʦʩʪʴ ʧʨʦʪʝʠʥʘ ʧʰʝʥʠʮʳ ʧʦʥʠʞʘʝʪʩʷ ʩ 78% ʜʦ 20%; 

ī ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʳʭ ʞʠʨʦʚ ʠ ʧʨʦʪʝʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ; 

ī ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ ʟʦʣʳ ʠ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ 

(http://ʜʝʤʝʪʨʘʪʘʤʙʦʚ.ʨʬ). 

 

ɺʳʚʦʜʳ 

ʇʦʜʳʪʦʞʠʚʘʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʝʛʠʦʥʘ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʥʝʤ. 

ɺ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ɸʆ çɼʝʤʝʪʨʘè ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʙʥʦʚʣʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ, 

ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʨʝ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚʣʠʷʷ ʪʝʤ 

ʩʘʤʳʤ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. ʊʘʢ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʊʘʤʙʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ. 

ɿʘ 2018 ʛ. ʩ ʊʘʤʙʦʚʩʢʠʭ ʧʦʣʝʡ ʙʳʣʦ ʩʦʙʨʘʥʦ ʦʢʦʣʦ 3,6 ʤʣʥ ʪʦʥʥ ʟʝʨʥʘ. ʇʦ ʜʘʥʥʳʤ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ, ʊʘʤʙʦʚʱʠʥʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʟʝʨʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ ʥʘ ʜʝʚʷʪʦʤ ʤʝʩʪʝ ʚ ʈʦʩʩʠʠ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʘʭ ʦʙʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʊʘʤʙʦʚʱʠʥʳ, ʯʪʦ ʠ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ɸʆ çɼʝʤʝʪʨʘè.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʘʩʝʯʥʠʢ ʄ. ʉ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ʄʠʥʩʢ: ʌʋɸʠʥʬʦʨʤ, 2016. 388 ʩ. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

175 

 

References: 

1. Pasechnik, M. S. (2016). Organizatsiya proizvodstva i effektivnoe upravlenie 

predpriyatiem. Minsk: FUAinform, 388. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 
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ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 
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INFLUENCE OF MOISTURE THERMAL IMPACT ON PHYSICAL AND CHEMICAL 

PROPERTIES AND AMILORESISTANCE OF STARCH  
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦï

ʭʠʤʠʯʝʩʢʠʝ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʡ  ʘʢʪʠʚʥʦʩʪʠ ʥʘʙʫʭʘʶʱʠʭ ʢʨʘʭʤʘʣʦʚ 

ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ  ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʥʘʙʫʭʘʶʱʠʭ 

ʢʨʘʭʤʘʣʦʚ ʦʪ ʩʪʝʧʝʥʠ ʠʭ ʘʤʠʣʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ.  

 

Abstract. Influence of a moisture heat treatment on main physical and chemical, rheological 

behavior and biochemical activity of swelling starches of different origin is investigated. It is 

developed the technique of the main propertyôs dependence of swelling starches on degree of their 

amiloresistance.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʥʘʙʫʭʘʶʱʠʡ ʢʨʘʭʤʘʣ, 

ʘʤʠʣʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʨʝʪʨʦʛʨʘʜʘʮʠʷ, ʘʤʠʣʦʟʘ, ʥʘʙʫʭʘʶʱʘʷ ʤʫʢʘ. 

 

Keywords: moisture heat treatment, swelling starch, amiloresistance, retrogradation, amylose, 

swelling flour. 

 

ʅʘʙʫʭʘʶʱʠʡ ʢʨʘʭʤʘʣ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʢʨʘʭʤʘʣʘ ʥʘ ʧʘʨʦʚʳʭ ʚʘʣʴʮʦʚʳʭ ʩʫʰʠʣʢʘʭ. ʇʦʣʫʯʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʩʫʭʠʝ ʧʣʝʥʢʠ 

ʢʣʝʡʩʪʝʨʠʟʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ ʠʟʤʝʣʴʯʘʶʪ ʥʘ ʜʨʦʙʠʣʢʝ ʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʠʱʝʚʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʨʘʩʪʚʦʨʝʥʠʷ ʥʘʙʫʭʘʶʱʝʛʦ ʢʨʘʭʤʘʣʘ ʚ ʚʦʜʝ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺʦ ɺʅʀʀ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ 

ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʙʠʦʭʠʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʥʘʙʫʭʘʶʱʝʛʦ ʢʨʘʭʤʘʣʘ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʣʘʛʘ ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʣʘ 6,2ï6,8%, ʢʘʨʪʦʬʝʣʴʥʦʛʦ ð 8,9%. ʍʦʨʦʰʦ ʥʘʙʫʭʘʶʪ ʠ ʙʳʩʪʨʦ 
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ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʢʨʘʭʤʘʣʳ ʢʘʨʪʦʬʝʣʴʥʳʡ, ʘʤʠʣʦʧʝʢʪʠʥʦʚʳʡ ʠ ʧʰʝʥʠʯʥʘʷ 

ʤʫʢʘ; ʧʦʢʘʟʘʪʝʣʴ ʠʭ ʥʘʙʫʭʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 20 ʩʤ3/ʛ (ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ). 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘ ʚʠʩʢʦʟʠʤʝʪʨʝ ɻʝʧʧʣʝʨʘ ʜʣʷ 5% ʢʣʝʡʩʪʝʨʦʚ 

ʟʝʨʥʦʚʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʤʫʢʠ ʨʘʚʥʘ 17ï25, ʢʘʨʪʦʬʝʣʴʥʦʛʦ ð 2750, ʘʤʠʣʦʧʝʢʪʠʥʦʚʦʛʦ ð 470 

ʤʇʘȚʩ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʥʘʙʫʭʘʶʱʠʭ ʢʨʘʭʤʘʣʦʚ ʦʪ ʩʪʝʧʝʥʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʙʫʭʘʶʱʝʤ ʢʨʘʭʤʘʣʝ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʝʦʙʣʘʜʘʣʠ ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ 122ï

500 ʤʢʤ. ʇʦʩʣʝ ʨʘʟʤʝʰʠʚʘʥʠʷ ʩ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʚʩʝ ʬʨʘʢʮʠʠ ʦʙʨʘʟʫʶʪ ʦʜʥʦʨʦʜʥʳʝ 

ʜʠʩʧʝʨʩʠʠ, ʩʪʘʙʠʣʴʥʳʝ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʥʘʙʫʭʘʝʤʦʩʪʴ, ʥʦ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, ʘ ʚʷʟʢʦʩʪʴ ʜʠʩʧʝʨʩʠʡ 

ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ. 

ʇʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚʦ ɺʅʀʀʂ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʉʈ) 

ʢʨʘʭʤʘʣʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ. 

ɺʳʩʦʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʢʨʘʭʤʘʣʳ: ʪʨʠʪʠʢʘʣʝʚʳʡ ʠ, ʦʩʦʙʝʥʥʦ, ʛʦʨʦʭʦʚʳʡ 

ʚʳʩʦʢʦʘʤʠʣʦʟʥʳʡ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʪʘʢʞʝ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʘ ʪʘʢʞʝ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʭ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʚ 1,7ï2,5 ʨʘʟʘ. ʅʘʙʫʭʘʶʱʘʷ ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʭʣʝʙʦʧʝʢʘʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʙʫʭʘʶʱʝʡ ʤʫʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ 

ʠʟ ʤʫʢʠ ʤʷʛʢʠʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ. 

ɺʣʘʛʦʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʢʨʘʭʤʘʣʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʝʛʦ 

ʩʪʨʫʢʪʫʨʳ ʠ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʇʦʣʫʯʘʝʤʳʡ ʫʢʘʟʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʢʨʘʭʤʘʣ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʜʝʣʫ ʥʘʙʫʭʘʶʱʠʭ, ʠʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʢʣʝʡʩʪʝʨʠʟʦʚʘʥʥʳʭ, ʠ ʦʪʣʠʯʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘʙʫʭʘʪʴ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ, 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʷʩʴ ʚ ʥʝʡ. ɺ ʈʦʩʩʠʠ ʪʘʢʦʡ ʢʨʘʭʤʘʣ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʣʠ ʠʤʧʦʨʪʥʳʭ ʧʘʨʦʚʳʭ ʚʘʣʴʮʦʚʳʭ ʩʫʰʠʣʢʘʭ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʠʱʝʚʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʣʝʡ.  ʇʨʦʮʝʩʩ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘʙʫʭʘʶʱʝʛʦ ʢʨʘʭʤʘʣʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ: ʩʤʝʰʠʚʘʥʠʝ ʩʫʭʦʛʦ ʢʨʘʭʤʘʣʘ ʩ ʚʦʜʦʡ ʠ ʨʝʘʛʝʥʪʘʤʠ, ʢʣʝʡʩʪʝʨʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʦʡ 

ʩʫʩʧʝʥʟʠʠ ʥʘ ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʨʘʙʘʥʦʚ ʩʫʰʠʣʢʠ, ʚʳʩʫʰʠʚʘʥʠʝ, ʠʟʤʝʣʴʯʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʧʣʝʥʦʢ ʠ ʧʨʦʩʝʠʚʘʥʠʝ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʯʘʩʪʠʮʳ ʩʫʭʦʛʦ ʥʘʙʫʭʘʶʱʝʛʦ ʢʨʘʭʤʘʣʘ ʧʨʝʜʩʪʘʶʪ ʦʩʪʘʪʢʘʤʠ ʙʠʪʦʛʦ 

ʩʪʝʢʣʘ ʨʘʟʥʦʡ ʬʦʨʤʳ ʩ ʦʩʪʨʳʤʠ ʫʛʣʘʤʠ, ʥʦ ʧʦʩʣʝ ʩʤʝʰʠʚʘʥʠʷ ʩ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʧʦʩʪʝʧʝʥʥʦ 

ʥʘʙʫʭʘʶʪ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʩʫ. ʉʪʝʧʝʥʴ ʠʭ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʧʝʨʝʭʦʜ ʚ ʨʘʩʪʚʦʨ 

ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʢʨʘʭʤʘʣʘ [1]. 

ʇʨʠ ʩʤʝʰʠʚʘʥʠʠ ʩ ʚʦʜʦʡ ʥʘʙʫʭʘʶʱʠʝ ʢʨʘʭʤʘʣʳ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʝʜʫʪ ʩʝʙʷ 

ʥʝʦʜʠʥʘʢʦʚʦ. ʅʘʧʨʠʤʝʨ, ʢʘʨʪʦʬʝʣʴʥʳʡ ʠ ʪʘʧʠʦʢʦʚʳʡ ʢʨʘʭʤʘʣʳ ʙʳʩʪʨʦ ʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʚʦʜʝ, ʢʫʢʫʨʫʟʥʳʡ ð ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ 

ʘʣʶʤʦʢʘʣʠʝʚʳʭ ʢʚʘʩʮʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ. ʂʣʝʡʩʪʝʨʳ ʠʟ ʥʘʙʫʭʘʶʱʝʛʦ 

ʢʨʘʭʤʘʣʘ ʠʤʝʶʪ ʟʝʨʥʠʩʪʳʡ ʭʘʨʘʢʪʝʨ. ʏʘʩʪʠʮʳ ʢʫʢʫʨʫʟʥʦʛʦ ʥʘʙʫʭʘʶʱʝʛʦ ʢʨʘʭʤʘʣʘ 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʭʦʜʷʪ ʚ ʨʘʩʪʚʦʨ ʣʠʰʴ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʢʠʧʷʯʝʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʱʝʣʦʯʝʡ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʵʪʠ ʷʚʣʝʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɺʦ ʚʨʝʤʷ ʥʘʛʨʝʚʘʥʠʷ ʢʨʘʭʤʘʣʘ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʚʦʜʳ, ʠ ʛʠʜʨʦʢʩʠʣʳ ʛʣʶʢʦʧʠʨʘʥʦʟʥʳʭ ʝʜʠʥʠʮ ʦʢʘʟʳʚʘʶʪʩʷ ʩʚʷʟʘʥʥʳʤʠ 

ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʯʝʨʝʟ ʚʦʜʫ, ʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʦʜʦʨʦʜʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʭʝʤʝ: 
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ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʢʨʘʭʤʘʣʘ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩ ʦʪʥʷʪʠʝʤ ʩʚʷʟʫʶʱʝʛʦ 

ʚʦʜʦʨʦʜʥʦʛʦ ʤʦʩʪʠʢʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʳʭʣʝʥʠʝ ʫʧʣʦʪʥʝʥʥʳʭ ʤʦʣʝʢʫʣ. 

 ɺʦ ɺʅʀʀ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʙʠʦʭʠʤʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʫʭʘʶʱʠʭ ʢʨʘʭʤʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʆʙʨʘʟʮʳ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʘʨʦʚʦʡ ʚʘʣʴʮʦʚʦʡ ʩʫʰʠʣʢʝ, 

ʜʠʘʤʝʪʨ ʚʘʣʴʮʦʚ ʢʦʪʦʨʦʡ ð 300 ʤʤ, ʜʣʠʥʘ ð 600 ʤʤ. ʇʦʣʫʯʝʥʥʳʝ ʧʣʝʥʢʠ ʠʟʤʝʣʴʯʝʥʳ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʨʦʙʠʣʢʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʙʫʭʘʶʱʠʭ 

ʢʨʘʭʤʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ [2]. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʦʚ 

ʥʘʙʫʭʘʶʱʠʭ ʢʨʘʭʤʘʣʦʚ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1. 

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʅɸɹʋʍɸʖʑʀʍ ʂʈɸʍʄɸʃʆɺ ʈɸɿʅʆɻʆ 

ʇʈʆʀʉʍʆɾɼɽʅʀʗ ʀ ʇʐɽʅʀʏʅʆʁ ʄʋʂʀ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʥʘʙʫʭʘʶʱʝʛʦ ʢʨʘʭʤʘʣʘ, 

ʤʫʢʠ 

ɺʣʘʛʘ, 

% 

ʅʘʙʫʭʘʝ-

ʤʦʩʪʴ, 

ʩʤ3/ʛ 

ɼʠʥʘʤʠʯʝʩʢʘʷ 

ʚʷʟʢʦʩʪʴ 5 % 

ʢʣʝʡʩʪʝʨʘ, ʤʇʘȚʩ 

ʨʅ 

ʂʠʩʣʦʪʥʦʩʪʴ, 

ʩʤ3 0,1ʅ NaOH  

ʥʘ 100 ʛ 

ʩʫʭʠʭ ʚʝʱʝʩʪʚ 

ʂʫʢʫʨʫʟʥʳʡ 6,8 10 17 6,0 32,2 

ʂʫʢʫʨʫʟʥʳʡ ʧʠʱʝʚʦʡ 

ʬʦʩʬʘʪʥʳʡ  
6,5 13 21 7,2 91,0 

ʂʘʨʪʦʬʝʣʴʥʳʡ 8,9 20 2750 6,9 13,8 

ɸʤʠʣʦʧʝʢʪʠʥʦʳʡ 

ʢʫʢʫʨʫʟʥʳʡ 
6,5 20 470 6,2 25,0 

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ 

ʭʣʝʙʦʧʝʢʘʨʥʘʷ ʚ/ʩ 
6,2 18 25 6.0 53,3 

 

ʂʨʦʤʝ ʥʘʙʫʭʘʶʱʠʭ ʢʨʘʭʤʘʣʦʚ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥ ʦʙʨʘʟʝʮ 

ʥʘʙʫʭʘʶʱʝʡ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʟʝʨʥʦʚʳʤ ʢʨʘʭʤʘʣʘʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʣʘʛʘ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʩʦʩʪʘʚʠʣʘ 6,2ï6,8%, ʘ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ð 8,9%. ʍʦʨʦʰʦ ʥʘʙʫʭʘʶʪ ʠ ʙʳʩʪʨʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ 

ʚʦʜʝ ʢʨʘʭʤʘʣʳ ʢʘʨʪʦʬʝʣʴʥʳʡ ʠ ʘʤʠʣʦʧʝʢʪʠʥʦʚʳʡ, ʘ ʪʘʢʞʝ ʤʫʢʘ, ʧʦʢʘʟʘʪʝʣʴ ʠʭ  

ʥʘʙʫʭʘʝʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ð 20 ʩʤ3. ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘ 

ʚʠʩʢʦʟʠʤʝʪʨʝ ɻʝʧʧʣʝʨʘ 5% ʢʣʝʡʩʪʝʨʦʚ ʟʝʨʥʦʚʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʤʫʢʠ, ʨʘʚʥʘ 17ï25 ʤʇʘȚʩ, 

ʢʘʨʪʦʬʝʣʴʥʳʡ ʥʘʙʫʭʘʶʱʠʡ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʴʶ ð 2750 ʤʇʘȚʩ, ʘʤʠʣʦʧʝʢʪʠʥʦʚʳʡ 

ʠʤʝʝʪ ʚʷʟʢʦʩʪʴ 470 ʤʇʘȚʩ. ɺʥʝʩʝʥʠʝ ʬʦʩʬʘʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ  ʚʷʟʢʦʩʪʠ 

ʠ ʢʠʩʣʦʪʥʦʩʪʠ ʥʘʙʫʭʘʶʱʝʛʦ ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ. 
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ɺʘʞʥʝʡʰʠʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘʙʫʭʘʶʱʠʭ ʢʨʘʭʤʘʣʦʚ ʩʚʷʟʘʥʳ ʩʦ ʩʪʝʧʝʥʴʶ 

ʠʟʤʝʣʴʯʝʥʠʷ. ʂʫʢʫʨʫʟʥʳʡ ʥʘʙʫʭʘʶʱʠʡ ʢʨʘʭʤʘʣ ʙʳʣ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥ ʧʦ ʨʘʟʤʝʨʘʤ ʯʘʩʪʠʮ, ʚ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʫʭʘʝʤʦʩʪʠ, ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʚʷʟʢʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʬʨʘʢʮʠʡ ʝʛʦ ʦʙʨʘʟʮʘ. 
 

ʊʘʙʣʠʮʘ 2. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʅɸɹʋʍɸʖʑɽɻʆ ʂʈɸʍʄɸʃɸ ʇʆ ʌʈɸʂʎʀʆʅʅʆʄʋ ʉʆʉʊɸɺʋ 
 

 

ʈʘʟʤʝʨ ʯʘʩʪʠʮ, 

ʤʢʤ 
ɺʳʭʦʜ 

ʬʨʘʢʮʠʠ, % 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʨʘʢʮʠʡ 

ʅʘʙʫʭʘʝʤʦʩʪʴ, 

ʩʤ3/ʛ 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ, 

% 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ 3% 

ʱʝʣʦʯʥʳʭ ʜʠʩʧʝʨʩʠʡ 

(ɻʝʧʧʣʝʨ,20ʦʉ), ʤʇʘȚʩ 

ɹʦʣʝʝ 500 9,3 20 16,0 96 

250ï500 48,5 20 19,2 78 

165ï250 10,3 20 19,2 79 

122ï165 21,5 20 22,7 72 

106ï122 6,0 19 23,4 36 

ʄʝʥʝʝ 106 3,4 19 25,9 37 

 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʙʫʭʘʶʱʝʤ ʢʨʘʭʤʘʣʝ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʝʦʙʣʘʜʘʣʠ 

ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ 122ï500 ʤʢʤ. ʇʦʩʣʝ ʨʘʟʤʝʰʠʚʘʥʠʷ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʚʩʝ ʬʨʘʢʮʠʠ 

ʦʙʨʘʟʦʚʳʚʘʣʠ ʦʜʥʦʨʦʜʥʳʝ ʜʠʩʧʝʨʩʠʠ, ʩʪʘʙʠʣʴʥʳʝ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʫʶ ʥʘʙʫʭʘʝʤʦʩʪʴ, ʦʜʥʘʢʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʠʭ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ 

ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, ʘ ʚʷʟʢʦʩʪʴ ʜʠʩʧʝʨʩʠʡ ʩʥʠʞʘʣʘʩʴ. ʋʚʝʣʠʯʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ 

ʚʷʟʢʦʩʪʠ ʜʠʩʧʝʨʩʠʡ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʙʦʣʝʝ  

ʜʝʩʪʨʫʢʪʠʨʦʚʘʥʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ. 

ɺʦ ɺʅʀʀʂ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʉʈ) ʢʨʘʭʤʘʣʦʚ. 

ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʣʶʢʦʟʳ ʤʝʪʦʜʦʤ ɺʕɾʍ ʚ ʬʠʣʴʪʨʘʪʝ ʠ ʦʩʘʜʢʝ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʛʠʜʨʦʣʠʟʘʪʘ ʥʘ ʮʝʥʪʨʠʬʫʛʝ ʧʨʠ 10 000 ʦʙ/ʤʠʥ. 

ʌʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: 

ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ Ŭïʘʤʠʣʘʟʳ ʪʠʧʘ VȽ ɺ ʩ ʘʢʪʠʚʥʦʩʪʴʶ 10 ʤʛ/ʩʤ3 (SigmaïAldrich) ʠ Ŭ-

ʘʤʠʣʦʛʣʶʢʦʟʠʜʘʟʘ ʩ ʘʤʠʣʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 30 ʝʜ./ʩʤ3 ʚ ʪʝʯʝʥʠʝ 5ï60 ʤʠʥ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢʨʘʭʤʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʘʤʠʣʦʟʳ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʊʘʙʣʠʮʳ 3. ʉʪʝʧʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʚʳʰʝʦʧʠʩʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ.  
 

ʊʘʙʣʠʮʘ 3. 

ɺɿɸʀʄʆʉɺʗɿʔ ʉʊɽʇɽʅʀ ʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ʂʈɸʍʄɸʃʆɺ  

ʈɸɿʅʓʍ ɺʀɼʆɺ ʆʊ ʉʆɼɽʈɾɸʅʀʗ ɺ ʅʀʍ ɸʄʀʃʆɿʓ 
 

ɺʠʜ ʢʨʘʭʤʘʣʘ 
ʉʦʜʝʨʞʘʥʠʝ 

ʘʤʠʣʦʟʳ, % 

ʉʪʝʧʝʥʴ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, % 

   

ʇʰʝʥʠʯʥʳʡ 25 8,2 

ʂʫʢʫʨʫʟʥʳʡ 26 10,9 

ʂʘʨʪʦʬʝʣʴʥʳʡ 20 14,5 

ʊʨʠʪʠʢʘʣʝʚʳʡ 25 15,1 

ɻʦʨʦʭʦʚʳʡ ʚʳʩʦʢʦʘʤʠʣʦʟʥʳʡ 40 35,0 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢʨʘʭʤʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʘ, ʧʨʦʪʝʢʘʶʱʝʡ ʩ ʢʣʝʡʩʪʝʨʠʟʘʮʠʝʡ ʟʝʨʝʥ ʢʨʘʭʤʘʣʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʣʠʩʘʭʘʨʠʜʦʚ [3ï4]. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʩʪʝʧʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʢʨʘʭʤʘʣʦʚ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʙʫʭʘʶʱʠʭ ʢʨʘʭʤʘʣʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʭʦʜʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4. 

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʀ ʉʊɽʇɽʅʔ ʈɽɿʀʉʊɽʅʊʅʆʉʊʀ (ʉʈ) ʂʈɸʍʄɸʃʆɺ 

ʈɸɿʃʀʏʅʆɻʆ ʇʈʆʀʉʍʆɾɼɽʅʀʗ ʀ ʇʐɽʅʀʏʅʆʁ ʄʋʂʀ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʦʙʨʘʟʮʘ ʢʨʘʭʤʘʣʘ ʠ ʧʰʝʥʠʯʥʦʡ 

ʤʫʢʠ 

ʅ
ʘ
ʚ
ʝ
ʩ
ʢ
ʘ
,

 ʛ
 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʨʅ 

ʉʦʜʝʨʞʘʥʠʝ 

ʛʣʶʢʦʟʳ, % 

ʉʈ, 

% 

ɺ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
,

 

%
 

ɿ
ʦ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʴ
,

 

%
 

ɼ
ʠ
ʥ
ʘ
ʤ
.

 

ʚ
ʷ
ʟ
ʢ
ʦ
ʩ
ʪ
ʴ
,

 

ʤ
ʇ
ʘ
Ț
ʩ

 

ʚ
 
ʬ
ʠ
ʣ
ʴ
ʪ
ʨ
ʘ
ʪ
ʝ

 

ʚ 
ʦ
ʩ
ʘ
ʜ
ʢ
ʝ

 

ʂʫʢʫʨʫʟʥʳʡ 1,14 11,7 0,29 
4% 

187 
5,5 41,52 81,46 10,9 

ʂʘʨʪʦʬʝʣʴʥʳʡ 1,19 15,7 0,40 
2% 

918 
7,1 37.67 76,94 14,5 

ʊʨʠʪʠʢʘʣʝʚʳʡ 1,14 12,1 0,28 
4% 

50 
8,6 32,55 80,63 15,1 

ɸʤʠʣʦʧʝʢʪʠʥʦʚʳʡ ʢʫʢʫʨʫʟʥʳʡ 1,15 13,0 0,25 
4% 

2660 
5,3 34,87 80,55 13,0 

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ ʭʣʝʙʦ-

ʧʝʢʘʨʥʘʷ ʚʳʩʰʠʡ ʩʦʨʪ  

ɻʆʉʊ ʈ 52189-2003 

(ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ð 

79,7%) 

1,13 11,4 0,55 ð 5,8 52,71 82,93 8,2 

 

ʇʦ ʩʪʝʧʝʥʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʤʝʥʝʝ ʨʝʟʠʩʪʝʥʪʥʳʝ ʢʫʢʫʨʫʟʥʳʡ, 

ʘʤʠʣʦʧʝʢʪʠʥʦʚʳʡ, ʢʦʪʦʨʳʝ ʨʘʩʱʝʧʣʷʶʪʩʷ ʬʝʨʤʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʙʳʩʪʨʝʝ, ʪʘʢ ʠ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʝ ð ʢʘʨʪʦʬʝʣʴʥʳʡ, ʪʨʠʪʠʢʘʣʝʚʳʡ. 

ʍʣʝʙʦʧʝʢʘʨʥʘʷ ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ ʧʨʦʜʫʢʪʘʤ, ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʫʧʥʘ ʜʣʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʢʫʢʫʨʫʟʥʦʛʦ ʢʨʘʭʤʘʣʘ ʠʣʠ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʜʘʥʥʳʝ ʊʘʙʣʠʮʳ 5. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 5 ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʨʝʟʠʩʪʝʥʪʥʳʤ ʢ ʜʝʡʩʪʚʠʶ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʙʫʭʘʶʱʠʡ ʢʫʢʫʨʫʟʥʳʡ 

ʢʨʘʭʤʘʣ. ɺ ʧʨʦʮʝʩʩʝ ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʪʨʦʛʨʘʜʘʮʠʠ 

ʢʨʘʭʤʘʣʴʥʳʭ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʩʙʣʠʞʝʥʠʝ ʠ ʯʘʩʪʠʯʥʘʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ 

ʘʤʠʣʦʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʚʷʟʳʚʘʥʠʝ ʚʦʜʳ ʢʨʘʭʤʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ɺʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʨʘʭʤʘʣʳ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ  ʧʨʦʮʝʩʩʫ ʬʝʨʤʝʥʪʘʮʠʠ, 

ʯʝʤ ʠʩʭʦʜʥʳʝ ʢʨʘʭʤʘʣʳ. 
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ʊʘʙʣʠʮʘ 5. 

ʋɻʃɽɺʆɼʅʓʁ ʉʆʉʊɸɺ ʀ ʈɽɿʀʉʊɽʅʊʅʆʉʊʔ ʅɸɹʋʍɸʖʑɽɻʆ ʂʋʂʋʈʋɿʅʆɻʆ ʂʈɸʍʄɸʃɸ 

ʀ ʅɸɹʋʍɸʖʑɽʁ ʇʐɽʅʀʏʅʆʁ ʄʋʂʀ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʘ 

ʅ
ʘ
ʚ
ʝ
ʩ
ʢ
ʘ
,

 ʛ
 

ɺ
ʣ
ʘ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
%

 ʋʛʣʝʚʦʜʥʳʡ ʩʦʩʪʘʚ 

ʬʠʣʴʪʨʘʪʘ, % 

ʋʛʣʝʚʦʜʥʳʡ ʩʦʩʪʘʚ 

ʦʩʘʜʢʘ, % 

ʉʈ, 

% 

ɺ
ʄ
ʉ 

ʛ
ʣ
ʶ
ʢ
ʦ
ʟ
ʘ

 

ʤ
ʘ
ʣ
ʴ
ʪ
ʦ
ʟ
ʘ

 

ɺ
ʄ
ʉ 

ʛ
ʣ
ʶ
ʢ
ʦ
ʟ
ʘ

 

ʤ
ʘ
ʣ
ʴ
ʪ
ʦ
ʟ
ʘ

 

ʅʘʙʫʭʘʶʱʠʡ ʢʨʘʭʤʘʣ 1,09 8,8 49,6 33,0 17,29 20,0 60,1 19,83 26,8 

ʅʘʙʫʭʘʶʱʘʷ 

ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ 
1,09 8,2 15,8 30,2 53,95 0,0 80,1 19,81 14,0 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʈ ʠʩʭʦʜʥʦʛʦ ʢʫʢʫʨʫʟʥʦʛʦ ʠ ʥʘʙʫʭʘʶʱʝʛʦ ʢʫʢʫʨʫʟʥʦʛʦ 

ʢʨʘʭʤʘʣʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʘʤʠʣʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (10,9% ʠ 26,8%) 

ʧʨʠʤʝʨʥʦ ʚ 2,5 ʨʘʟʘ, ʩʨʘʚʥʝʥʠʝ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ (8,2%) ʠ ʥʘʙʫʭʘʶʱʝʡ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ 

(14,0%) ð ʚ 1,7 ʨʘʟ. 

ʅʘʙʫʭʘʶʱʘʷ ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʥʘʙʫʭʘʥʠʶ 

ʚ ʚʦʜʝ ʠ ʦʩʘʭʘʨʠʚʘʥʠʶ ʚ ʧʦʣʫʬʘʙʨʠʢʘʪʘʭ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [5]. ʇʨʠʤʝʥʷʝʪʩʷ ʦʥʘ 

ʚ ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ: 

ï ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ; 

ï ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʨʤʦʬʠʣʴʥʳʭ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʟʘʢʚʘʩʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʠʜʢʠʭ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʜʨʦʞʞʝʡ; 

ï ʧʠʪʘʪʝʣʴʥʳʭ ʩʤʝʩʝʡ. 

 

ʇʰʝʥʠʯʥʘʷ ʥʘʙʫʭʘʶʱʘʷ ʤʫʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʢʘʨʦʥʥʳʭ 

ʠʟʜʝʣʠʡ ʠʟ ʤʫʢʠ ʤʷʛʢʠʭ ʧʰʝʥʠʮ ʚ ʢʘʯʝʩʪʚʝ ʫʣʫʯʰʘʶʱʝʡ ʜʦʙʘʚʢʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʚʣʘʛʦʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʨʝʪʨʦʛʨʘʜʘʮʠʠ ʤʦʣʝʢʫʣ ʢʨʘʭʤʘʣʘ. 

ɺʦ ɺʅʀʀʂ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʘʤʠʣʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʨʘʭʤʘʣʦʚ, ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʨʫʛʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʟʠʩʪʝʥʪʥʳʭ 

ʢʨʘʭʤʘʣʦʚ. 

ɺʣʘʛʦʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʢʨʘʭʤʘʣʦʚ ʠ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ ̫ ʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʩʦʜʝʨʞʘʱʠʭ ʨʝʟʠʩʪʝʥʪʥʳʡ ʢʨʘʭʤʘʣ. ʆʩʥʦʚʥʳʝ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʛʠʙʢʦʩʪʠ ʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʤʘʣʳʭ 

ʛʘʙʘʨʠʪʦʚ, ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʤʘʨʢʠʨʦʚʢʠ çʉʚʝʪʦʬʦʨè ̫ʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ 

ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʠʪʘʥʠʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢ ʨʘʟʚʠʪʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʞʠʨʝʥʠʷ, 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʧʨʠʚʦʜʠʪ ʧʦʚʳʰʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʩʘʭʘʨʘ, 

ʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʪʨʘʥʩʠʟʦʤʝʨʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʩʦʣʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʪʘʣ 

ʚʦʧʨʦʩ ʦ ʥʘʛʣʷʜʥʦʤ ʠ ʜʦʩʪʦʚʝʨʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʪʨʝʙʠʪʝʣʶ ʦ ʜʘʥʥʳʭ 

ʚʝʱʝʩʪʚʘʭ. ʀʥʠʮʠʘʪʦʨʦʤ ʧʨʦʝʢʪʘ ʮʚʝʪʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ çʉʚʝʪʦʬʦʨè ʩʪʘʣ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ. 

ʀʤ ʧʨʠ ʫʯʘʩʪʠʠ ʅʀʀ ʧʠʪʘʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʄʈ 2.3.0122-18 çʎʚʝʪʦʚʘʷ ʠʥʜʠʢʘʮʠʷ ʥʘ 

ʤʘʨʢʠʨʦʚʢʝ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʮʝʣʷʭ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡè. ʎʝʣʴ ʜʘʥʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ð ʜʘʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʫʶ ʠ ʥʘʛʣʷʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʜʝʨʞʘʥʠʠ ʚ ʧʨʦʜʫʢʮʠʠ 

ʦʪʜʝʣʴʥʳʭ ʚʝʱʝʩʪʚ: ʩʦʣʠ, ʜʦʙʘʚʣʝʥʥʦʛʦ ʩʘʭʘʨʘ ʠ ʞʠʨʦʚ. ʎʚʝʪʦʚʘʷ ʠʥʜʠʢʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʘʥʝʩʝʥʠʝ ʢʨʘʩʥʦʛʦ, ʞʝʣʪʦʛʦ ʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ð ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ 

ʩʦʣʠ, ʩʘʭʘʨʘ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩ ʫʯʝʪʦʤ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʵʪʠʭ ʚʝʱʝʩʪʚ. 

ʅʘʧʨʠʤʝʨ, ʟʝʣʝʥʳʤ ʤʘʨʢʠʨʫʶʪ ʭʣʝʙʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʦʚʘʨʝʥʥʫʶ ʩʦʣʴ ʤʝʥʝʝ 0,2 

(0,5) ʛ ʠ ʢʨʘʩʥʳʤ ð ʝʩʣʠ ʝʝ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 0,48 (1,2) ʛ. ɼʣʷ ʜʦʙʘʚʣʝʥʥʦʛʦ ʩʘʭʘʨʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʠ ʪʚʦʨʦʞʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʟʝʣʝʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʪʘʚʠʪʩʷ ʧʨʠ 

ʤʝʥʝʝ 5 ʛ ʠ ʢʨʘʩʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ð ʧʨʠ ʙʦʣʝʝ 9 ʛ ʚ ʩʫʪʢʘʭ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʠʩʪʝʤʘ çʉʚʝʪʦʬʦʨè ʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʨʝʜ ʠʣʠ ʦʧʘʩʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʘ 

ʩʦʦʙʱʘʝʪ ʧʦʢʫʧʘʪʝʣʶ ʮʚʝʪʦʤ ʦ ʩʦʜʝʨʞʘʥʠʠ ʩʦʣʠ, ʩʘʭʘʨʘ ʠ ʞʠʨʦʚ ʚ ʜʘʥʥʦʤ ʧʨʦʜʫʢʪʝ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʤʘʨʢʠʨʦʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʌʠʥʣʷʥʜʠʠ. ʇʦʤʠʤʦ 

ʤʘʨʢʠʨʦʚʢʠ çʉʚʝʪʦʬʦʨè ʠ ʫʢʘʟʘʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʧʠʱʝʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʥʘ 

ʩʪʨʘʥʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʪʘʢʞʝ ʫʢʘʟʘʥʠʝ ʥʘ ʫʧʘʢʦʚʢʝ ʧʨʦʜʫʢʪʘ 

ʥʘʣʠʯʠʷ ʘʣʣʝʨʛʝʥʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ. 

 

Abstract. The development and implementation of the óTraffic Lightô marking was 

a consequence of the concern of Rospotrebnadzor in connection with the increase in the growth of 

diseases related to nutrition. In particular, the development of cardiovascular diseases, obesity, 

hypertension, diabetes leads to increased consumption of sugar, saturated fatty acids, trans isomers 

of fatty acids, salts. This raised the issue of providing clear and reliable information to the consumer 

about these substances. The initiator of the project of color marking óTraffic Lightô was the CPS. He 
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with the participation of Research Institute of Nutrition and Biotechnology was prepared, developed 

and published guidelines MR 2.3.0122-18 Color indication on the labelling of food products in 

order to inform consumers. The purpose of these recommendations is to provide more detailed and 

visual information about the content of individual substances in the product: salt added sugar and 

fat. Color indication includes the application of red, yellow and green ð depending on the level of 

salt, sugar and fatty acids, taking into account the daily rate of consumption of these substances. For 

example, green mark bread products containing table salt less than 0.2 (0.5) g and red ð if it 

contains more than 0.48 (1.2) g. For added sugar, in particular for dairy and cottage cheese 

products, green identification is put at less than 5 g and red identification ð at more than 9 g per 

day. It should be noted that the system óTraffic Lightô does not indicate the harm or danger of 

the product to human health, and informs the buyer about the color of salt, sugar and fat in this 

product. Similar markings are used in the USA, Great Britain and Finland. In addition to 

the óTraffic Lightô marking and the indication of food and energy value, the European Union 

countries are also covered by the indication of allergens, vitamins and minerals on the product 

package. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʢʠʨʦʚʢʘ, ʫʧʘʢʦʚʢʘ, ʩʠʩʪʝʤʘ çʉʚʝʪʦʬʦʨè, ʘʣʠʤʝʥʪʘʨʥʦ-ʟʘʚʠʩʠʤʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Keyword: marking, packaging, óTraffic Lightô system, alimentary-dependent diseases. 

 

ʇʩʠʭʦʣʦʛʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʯʘʱʝ ʚʩʝʛʦ ʥʘʮʝʣʝʥʘ ʥʘ ʧʝʨʚʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʦʪ ʧʨʦʜʫʢʪʘ, ʘ ʝʛʦ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʝʪ ʫʧʘʢʦʚʢʘ. ʎʚʝʪ ʫʧʘʢʦʚʢʠ, ʤʘʪʝʨʠʘʣ, ʜʠʟʘʡʥ, ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ ð ɻ ʪʦ, 

ʢʦʥʝʯʥʦ, ʧʝʨʚʦʝ, ʯʪʦ ʙʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ ʧʨʠ ʚʳʙʦʨʝ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. ɺʪʦʨʦʡ ʵʪʘʧ 

ʚʦʩʧʨʠʷʪʠʷ ð ɻ ʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʥʝʩʝʪ ʥʘ ʩʝʙʝ ʫʧʘʢʦʚʢʘ ʧʨʦʜʫʢʪʘ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ 

ð ɻ ʪʦ ʤʘʨʢʠʨʦʚʢʘ. ʉʦʛʣʘʩʥʦ ʊʈ ʊʉ 022/2011 çʇʠʱʝʚʘʷ ʧʨʦʜʫʢʮʠʷ ʚ ʯʘʩʪʠ ʝʝ ʤʘʨʢʠʨʦʚʢʠè 

çʤʘʨʢʠʨʦʚʢʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ð ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘʥʝʩʝʥʥʘʷ ʚ ʚʠʜʝ 

ʥʘʜʧʠʩʝʡ, ʨʠʩʫʥʢʦʚ, ʟʥʘʢʦʚ, ʩʠʤʚʦʣʦʚ, ʠʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʠ (ʠʣʠ) ʠʭ ʢʦʤʙʠʥʘʮʠʡ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʫʧʘʢʦʚʢʫ, ʪʨʘʥʩʧʦʨʪʥʫʶ ʫʧʘʢʦʚʢʫ ʠʣʠ ʥʘ ʠʥʦʡ ʚʠʜ ʥʦʩʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʫʧʘʢʦʚʢʝ ʠ (ʠʣʠ) ʢ ʪʨʘʥʩʧʦʨʪʥʦʡ ʫʧʘʢʦʚʢʝ, ʠʣʠ 

ʧʦʤʝʱʝʥʥʦʛʦ ʚ ʥʠʭ ʣʠʙʦ ʧʨʠʣʘʛʘʝʤʦʛʦ ʢ ʥʠʤè [1]. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 51074-2003 ʤʘʨʢʠʨʦʚʢʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ [2]: 

ī ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

ī ʩʦʩʪʘʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

ī ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

ī ʜʘʪʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

ī ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

ī ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

ī ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ʠʟʛʦʪʦʚʠʪʝʣʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʬʘʤʠʣʠʷ, 

ʠʤʷ, ʦʪʯʝʩʪʚʦ ʠ ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ;  

ī ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ (ʠʣʠ) ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ; 

ī ʧʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

ī ʩʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ; 

ī ʝʜʠʥʳʡ ʟʥʘʢ ʦʙʨʘʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ ʛʦʩʫʜʘʨʩʪʚ ð ʯʣʝʥʦʚ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ. 
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ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʧʫʥʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʧʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʮʠʠè. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦʪʨʝʙʠʪʝʣʴ ʩ ʧʦʤʦʱʴʶ ʉʄʀ ʩʪʘʣ ʙʦʣʝʝ ʦʙʨʘʟʦʚʘʥʥʳʤ ʚ 

ʧʣʘʥʝ ʚʳʙʦʨʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʦʩʪʦʛʦ 

ʫʢʘʟʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺʦ-ʧʝʨʚʳʭ, ʥʝ ʢʘʞʜʳʡ ʟʥʘʝʪ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʠʤʝʥʪʘʨʥʳʭ ʚʝʱʝʩʪʚ 

ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʦʨʛʘʥʠʟʤʫ ʝʞʝʜʥʝʚʥʦ, ʝʩʣʠ ʵʪʦ ʥʝ ʙʳʣʦ ʟʘʨʘʥʝʝ ʧʦʩʯʠʪʘʥʦ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʩ 

ʚʳʩʦʢʠʤ ʪʝʤʧʦʤ ʞʠʟʥʠ ʛʦʨʦʜʩʢʦʛʦ ʞʠʪʝʣʷ, ʥʘʭʦʜʠʪʩʷ ʤʘʣʦ ʚʨʝʤʝʥʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʚʳʙʠʨʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʨʦʜʫʢʪ ʚ ʩʫʧʝʨʤʘʨʢʝʪʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʚʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʨʢʠʨʦʚʢʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

çʩʚʝʪʦʬʦʨè. ʀʥʠʮʠʘʪʠʚʘ ʚʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʦʠʪ ʟʘ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʦʱʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʫʧʘʢʦʚʢʝ ʧʨʦʜʫʢʪʘ ʙʳʣʘ 

ʧʨʦʜʠʢʪʦʚʘʥʘ ʦʟʘʙʦʯʝʥʥʦʩʪʴʶ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʨʦʩʪʦʤ ʘʣʠʤʝʥʪʘʨʥʦ-ʟʘʚʠʩʠʤʳʭ (ʩʚʷʟʘʥʥʳʭ 

ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʠʱʠ) ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʛʠʧʝʨʪʦʥʠʷ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. çʆʢʦʣʦ 63% ʩʤʝʨʪʝʡ ʚ ʈʦʩʩʠʠ 

ʩʚʷʟʘʥʳ ʩ ʘʣʠʤʝʥʪʘʨʥʦ-ʟʘʚʠʩʠʤʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʞʠʨʝʥʠʷ ʩʨʝʜʠ 

ʞʝʥʱʠʥ ʚ 2ï2,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʠ ʤʫʞʯʠʥè ð ʩʢʘʟʘʥʦ ʚ ʦʬʠʮʠʘʣʴʥʦʤ ʧʠʩʴʤʝ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʦ ʚʚʝʜʝʥʠʠ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ [3]. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, ʚʦʟʥʠʢʣʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʷ ʦ ʩʦʩʪʘʚʝ ʚ ʧʨʦʜʫʢʪʝ ʞʠʨʦʚ, 

ʩʘʭʘʨʘ ʠ ʩʦʣʠ. 
 

ʀʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʨʢʠʨʦʚʢʠ çʉʚʝʪʦʬʦʨè 

ʀʩʪʦʨʠʷ ʤʘʨʢʠʨʦʚʢʠ ʥʘʯʘʣʘʩʴ ʩʦ ʩʪʨʘʥ ɽʉ ʠ ɸʤʝʨʠʢʠ. ʉʚʝʜʝʥʠʷ ʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ 

ʩʥʘʯʘʣʘ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʫʧʘʢʦʚʢʝ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʢ 70-ʤ 

ʛʦʜʘʤ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʤʝʜʠʮʠʥʘ ʚʳʷʚʠʣʘ ʟʘʚʠʩʠʤʦʩʪʴ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʪʨʝʙʣʷʝʤʳʭ ʠʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʇʦʩʣʝ ʜʘʥʥʦʛʦ ʦʪʢʨʳʪʠʷ, ʨʷʜ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʯʘʣ ʜʦʙʨʦʚʦʣʴʥʦ ʫʢʘʟʳʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ɹɾʋ (ʙʝʣʢʦʚ, 

ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ), ʩʦʣʠ, ʩʘʭʘʨʘ ʠ ʚʠʪʘʤʠʥʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ. 

ɺ 1973 ʛ. ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʢʘʯʝʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʤʝʜʠʢʘʤʝʥʪʦʚ (Food and 

Drug Administration ð FDA) ʚ ʉʐɸ ʫʩʪʘʥʦʚʠʣʦ ʩʪʘʥʜʘʨʪ ʥʘ ʧʨʠʥʮʠʧʳ ʤʘʨʢʠʨʦʚʢʠ 

ʧʨʦʜʫʢʪʦʚ, ʥʦ ʥʘʥʝʩʝʥʠʝ ʜʘʥʥʦʡ ʤʘʨʢʠʨʦʚʢʠ ʩʪʘʣʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʣʠʰʴ ʩʧʫʩʪʷ ʜʚʘʜʮʘʪʴ ʣʝʪ, ʘ 

ʠʤʝʥʥʦ ʚ 1994 ʛʦʜʫ [4]. ɺ ʩʪʨʘʥʘʭ ɽʉ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʭʦʜʠʣ ʚ ʪʝʯʝʥʠʝ 1990-ʭ ʛʛ. ʈʦʩʩʠʶ 

ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʩʚʝʜʝʥʠʡ ʦ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʢʦʩʥʫʣʦʩʴ ʚ 1998 ʛ ʩ ʧʨʠʥʷʪʠʝʤ 

ɻʆʉʊ 51074-97 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷè (ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ɻʆʉʊ ʈ 51074-2003) [5]. 

ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠʥʠʮʠʘʪʠʚʘ ʚʚʝʩʪʠ ʧʦʥʷʪʥʫʶ ʠ ʜʦʭʦʜʯʠʚʫʶ ʤʘʨʢʠʨʦʚʢʫ 

ʧʨʠʥʘʜʣʝʞʠʪ ɺʩʝʤʠʨʥʦʤʫ ʌʦʥʜʫ ʀʩʩʣʝʜʦʚʘʥʠʷ ʈʘʢʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (WCRF UK). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʟʜʦʨʦʚʘʷ ʜʠʝʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʞʠʨʝʥʠʶ ð ʦʜʥʦʤʫ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʦʚʳʭ ʦʧʫʭʦʣʝʡ, ʧʦʵʪʦʤʫ ʫʯʝʥʳʝ ʩʢʣʦʥʥʳ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 37% ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʳ 

ʧʫʪʝʤ ʩʦʙʣʶʜʝʥʠʷ ʜʠʝʪ ʠ ʥʘʣʠʯʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʛ ʧʨʠʥʠʤʘʪʴ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚʦʟʥʠʢʣʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʷʩʥʦ ʠ ʧʨʦʩʪʦ ʜʦʥʦʩʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʜʝʨʞʘʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʧʨʦʜʫʢʪʝ. ɺ 2013 ʛʦʜʫ ʦʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʜʝʨʞʘʥʠʠ ʞʠʨʦʚ, ʩʘʭʘʨʘ ʠ ʩʦʣʠ ʩʪʘʣʘ 

ʦʙʦʟʥʘʯʘʪʴʩʷ ʤʘʨʢʠʨʦʚʢʦʡ çʩʚʝʪʦʬʦʨè ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʝ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʠʥʩʪʚʦ 

ʙʨʠʪʘʥʩʢʠʭ ʩʫʧʝʨʤʘʨʢʝʪʦʚ. 

ʇʨʠʥʮʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʦʚ: 

ī ʂʨʘʩʥʳʡ ð ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʙʦʣʝʝ 17,5 ʛ, ʩʘʭʘʨʘ 22,5 ʛ, ʩʦʣʠ 1,5 ʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ; 
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ī ɿʝʣʝʥʳʡ ð ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʤʝʥʝʝ 3 ʛ, ʩʘʭʘʨʘ 5 ʛ, ʩʦʣʠ 0,3 ʛ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ; 

ī ɾʝʣʪʳʡ ð ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, ʩʘʭʘʨʘ ʠ ʩʦʣʠ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʝʜʳʜʫʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

[7]. 

ʇʦʤʠʤʦ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʫʢʘʟʳʚʘʝʪʩʷ ʠʭ ʜʥʝʚʥʘʷ ʥʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʢʘʣʦʨʠʡʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʚ ʮʝʣʦʤ. 

ʆʜʥʘʢʦ ʩʦ ʚʨʝʤʝʥʝʤ ʚ 2016 ʛ. ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʘʨʢʠʨʦʚʢʠ 

ʥʝʵʬʬʝʢʪʠʚʥʘ ʚ ʙʦʨʴʙʝ ʩ ʦʞʠʨʝʥʠʝʤ. ɺʦʟʥʠʢʣʘ ʠʜʝʷ ʫʢʘʟʘʥʠʷ ʥʘ ʫʧʘʢʦʚʢʝ ʚʨʝʤʝʥʠ, 

ʪʨʝʙʫʝʤʦʛʦ ʥʘ ʨʘʩʭʦʜ ʢʘʣʦʨʠʡ, ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʪʘʥʜʘʨʪʥʫʶ ʙʘʥʢʫ ʛʘʟʠʨʦʚʢʠ 

(330 ʤʣ). ʆʥʘ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 138 ʢʠʣʦʢʘʣʦʨʠʡ ʠ ʜʣʷ ʨʘʩʭʦʜʘ ʪʘʢʦʡ ʵʥʝʨʛʠʠ ʤʦʞʥʦ 

ʧʨʦʛʫʣʷʪʴʩʷ ʧʝʰʢʦʤ ʚ ʪʝʯʝʥʠʝ 25 ʤʠʥ, ʣʠʙʦ ʧʨʦʙʝʞʘʪʴʩʷ ʚ ʪʝʯʝʥʠʠ 13 ʤʠʥ [8]. ʀʜʝʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʐʠʨʣʠ ʂʨʝʤʝʨ, ʜʠʨʝʢʪʦʨʫ ʙʨʠʪʘʥʩʢʦʛʦ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ. 

ʇʦʤʠʤʦ ʤʘʨʢʠʨʦʚʢʠ çʉʚʝʪʦʬʦʨè ʠ ʫʢʘʟʘʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʧʠʱʝʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʥʘ ʩʪʨʘʥʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʪʘʢʞʝ ʫʢʘʟʘʥʠʝ ʥʘ ʫʧʘʢʦʚʢʝ 

ʧʨʦʜʫʢʪʘ ʥʘʣʠʯʠʷ ʘʣʣʝʨʛʝʥʦʚ (ʥʘʧʨʠʤʝʨ, ʛʣʶʪʝʥʘ), ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ. ʉ 13 ʜʝʢʘʙʨʷ 

2014 ʛ. ʚ ʜʝʡʩʪʚʠʝ ʚʩʪʫʧʠʣ ʨʝʛʣʘʤʝʥʪ 1169, ʨʝʛʫʣʠʨʫʶʱʠʡ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʫʧʘʢʦʚʢʝ 

[9ï10]. 

ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʝʱʝ ʚ ʥʘʯʘʣʝ 1970-ʭ ʛʦʜʦʚ ʚ ʌʠʥʣʷʥʜʠʠ ʥʘʯʘʣʠ ʧʨʠʥʠʤʘʪʴ 

ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʣʠ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʘʤʧʘʥʠʡ ʧʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ 

ʥʘʩʝʣʝʥʠʷ, ʘ ʚ 1993 ʛ. ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʦʙʷʟʘʪʝʣʴʥʘʷ ʤʘʨʢʠʨʦʚʢʘ 

ʩʦʜʝʨʞʘʥʠʷ ʩʦʣʠ ʥʘ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. ɸʥʘʣʦʛʠʯʥʦ çʩʚʝʪʦʬʦʨʫè, ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʨʝʚʳʰʝʥʥʫʶ ʥʦʨʤʫ ʩʦʣʠ, ʦʪʤʝʯʘʣʠʩʴ ʢʨʘʩʥʳʤ ʟʥʘʯʢʦʤ, ʘ ʧʦʟʜʥʝʝ ʌʠʥʩʢʦʡ 

ʘʩʩʦʮʠʘʮʠʝʡ ʩʝʨʜʮʘ ʙʳʣ ʚʚʝʜʝʥ ʜʨʫʛʦʡ ʟʥʘʢ, ʥʘʧʨʦʪʠʚ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʦʣʠ, ʦʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʳʣ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ [11]. 

ɺ ʈʦʩʩʠʠ ʩʠʩʪʝʤʘ çʩʚʝʪʦʬʦʨè ʙʳʣʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʦʩʝʥʴʶ 2015 ʛ. ʊʝʩʪʠʨʦʚʘʥʠʝ 

ʧʨʦʭʦʜʠʣʦ ʚ ʨʘʤʢʘʭ ʦʧʨʦʩʘ, ʧʨʦʚʦʜʠʤʦʛʦ ɸʅʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝè. ɹʦʣʴʰʝ 2/3 ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʦʛʣʘʩʠʣʠʩʴ, ʯʪʦ ʜʘʥʥʘʷ ʤʘʨʢʠʨʦʚʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʤʝʪʥʦʡ ʠ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʦʙʨʘʪʠʣʠ ʙʳ ʥʘ ʥʝʝ ʚʥʠʤʘʥʠʝ [12]. ɺ 2016 ʛ. ʛʣʘʚʘ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ɸʥʥʘ ʇʦʧʦʚʘ ʟʘʷʚʠʣʘ ʦ ʥʘʤʝʨʝʥʠʠ ʚʥʝʜʨʠʪʴ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ɸ ʫʞʝ ʚ ʤʘʝ 2017 ʛ. ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʦʪʧʨʘʚʠʣ ʚ ɽʚʨʘʟʠʡʩʢʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʢʦʤʠʩʩʠʶ ʧʨʦʝʢʪ ʨʝʰʝʥʠʷ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʭʨʝʛʣʘʤʝʥʪ ɽɸʕʉ. 

ʉʦʛʣʘʩʥʦ ʧʫʙʣʠʢʦʚʘʚʰʠʤʩʷ ʜʘʥʥʳʤ ʠʟ ʧʨʦʝʢʪʘ, ʥʠʟʢʠʤ (çʟʝʣʝʥʳʤè) ʧʨʝʜʣʘʛʘʣʦʩʴ ʩʯʠʪʘʪʴ 

ʩʦʜʝʨʞʘʥʠʝ ʚ 100 ʛ ʧʨʦʜʫʢʪʘ ʤʝʥʝʝ 3 ʛ ʞʠʨʦʚ, 5 ʛ ʩʘʭʘʨʘ, 0,12 ʛ ʩʦʣʠ, ʘ ʚʳʩʦʢʠʤ (çʢʨʘʩʥʳʤè) 

ð ʙʦʣʝʝ 20 ʛ ʞʠʨʦʚ, 15 ʛ ʩʘʭʘʨʘ, 0,6 ʛ ʩʦʣʠ. 
 

ʉʫʱʥʦʩʪʴ ʤʘʨʢʠʨʦʚʢʠ çʉʚʝʪʦʬʦʨè 

ʇʝʨʚʦʡ ʢʦʤʧʘʥʠʝʡ, ʚʥʝʜʨʠʚʰʝʡ ʩʠʩʪʝʤʫ çʉʚʝʪʦʬʦʨè, ʩʪʘʣʘ ʆʆʆ çʖʥʠʣʠʚʝʨ ʈʫʩʴè 1 

ʠʶʥʷ 2018 ʛ. ʄʘʨʢʠʨʦʚʢʘ ʩ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʪʨʘʥʩʞʠʨʦʚ, ʘ ʪʘʢʞʝ 

ʢʦʣʠʯʝʩʪʚʝ ʞʠʨʦʚ, ʥʘʪʨʠʷ ʠ ʜʦʙʘʚʣʝʥʥʦʛʦ ʩʘʭʘʨʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʮʚʝʪʦʚʦʡ ʠʥʜʠʢʘʮʠʝʡ ʙʳʣʘ ʥʘʥʝʩʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ 

ʤʦʨʦʞʝʥʦʛʦ (çʄʘʛʥʘʪè, çɿʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪè, çʕʢzoè). ɺ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʝ ʫʢʘʟʘʣʠ, ʯʪʦ 

ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʥʝʩʣʫʯʘʡʥʦ ʩʪʘʨʪʦʚʘʣ ʚ ɼʝʥʴ ɿʘʱʠʪʳ ʜʝʪʝʡ, ʪʘʢ ʢʘʢ ʤʦʨʦʞʝʥʥʦʝ ʚʩʝʛʜʘ 

ʩʯʠʪʘʣʦʩʴ ʛʣʘʚʥʳʤ ʣʘʢʦʤʩʪʚʦʤ ʜʝʪʝʡ. 

ʇʦʜʭʦʜʳ ʧʦ ʮʚʝʪʦʚʦʡ ʠʥʜʠʢʘʮʠʠ ʥʘ ʤʘʨʢʠʨʦʚʢʝ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʄʈ 2.3.0122-2018 çʎʚʝʪʦʚʘʷ ʠʥʜʠʢʘʮʠʷ ʥʘ ʤʘʨʢʠʨʦʚʢʝ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʮʝʣʷʭ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡè ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʌʀʎ ʅʀʀ 

ʧʠʪʘʥʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ɼʘʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ 
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ʄʠʥʠʩʪʝʨʩʪʚʦʤ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [13]. ʉʪʦʠʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʮʚʝʪʦʚʘʷ ʠʥʜʠʢʘʮʠʷ ʥʝ ʛʦʚʦʨʠʪ ʦ 

ʥʘʣʠʯʠʠ ʦʧʘʩʥʦʩʪʠ ʚ ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʦʣʴʢʦ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦ ʚʦʟʤʦʞʥʦʤ 

ʧʨʝʚʳʰʝʥʠʠ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʝʱʝʩʪʚ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʠʭ 

ʥʦʨʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ, ʯʪʦ ʪʦʣʴʢʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʘʨʢʠʨʦʚʢʘ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʚʦʣʴʥʦʡ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʶ ʩʦʚʝʨʰʠʪʴ ʦʩʦʟʥʘʥʥʳʡ 

ʚʳʙʦʨ [14]. 

ɼʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʧʨʦʜʫʢʪʦʚ [14]: 

ïʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ ʧʠʱʝʚʦʝ ʩʳʨʴʝ; 

ïʧʨʦʜʫʢʪʳ ʩ ʧʨʦʩʪʳʤ ʧʠʱʝʚʳʤ ʤʘʪʨʠʢʩʦʤ (ʪʘʢʠʝ ʢʘʢ ʩʘʭʘʨïʨʘʬʠʥʘʜ, ʩʣʠʚʦʯʥʦʝ ʠʣʠ 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʩʘʣʦïh ʧʠʢ ʠ ʜʨʫʛʠʝ); 

ïʩʘʭʘʨʠʩʪʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ (ʰʦʢʦʣʘʜʥʳʝ ʢʦʥʬʝʪʳ, ʢʘʨʘʤʝʣʴ, ʜʨʘʞʝ, ʭʘʣʚʘ, 

ʤʘʨʤʝʣʘʜ ʠ ʪ. ʧ.) ʠ ʤʫʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ (ʧʝʯʝʥʴʝ, ʚʘʬʣʠ, ʢʝʢʩʳ ʠ ʪ. ʧ.); 

ïʩʳʨʳ ʪʚʝʨʜʳʝ, ʧʦʣʫʪʚʝʨʜʳʝ, ʤʷʛʢʠʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʩʩʦʣʴʥʳʭ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʛʜʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʠ ʠ 

ʞʠʨʘ; 

ïʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ, ʘʨʦʤʘʪʠʟʘʪʦʨʳ, ʩʧʝʮʠʠ, ʘ ʪʘʢʞʝ ʟʘʢʚʘʩʢʠ ʠ ʩʪʘʨʪʦʚʳʝ ʢʫʣʴʪʫʨʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʜʨʦʞʞʠ; 

ïʙʫʪʠʣʠʨʦʚʘʥʥʫʶ ʧʠʪʴʝʚʫʶ ʠ ʤʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫ, ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ ʩ 

ʧʦʜʩʣʘʩʪʠʪʝʣʷʤʠ, ʠʤʝʶʱʠʝ ʧʨʠʨʦʜʥʳʡ ʠʣʠ ʟʘʜʘʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ; 

ïʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ 

ʜʠʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʙʥʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ 

ʜʣʷ ʧʠʪʘʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ, ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ ʞʝʥʱʠʥ, ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ ʜʣʷ 

ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ (ɹɸɼ). 

ʅʘ ʧʝʨʝʯʠʩʣʝʥʥʫʶ ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʤʝʨʳ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʨʘʮʠʦʥʘ 

ʧʠʪʘʥʠʷ [14]. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʮʚʝʪʥʘʷ ʤʘʨʢʠʨʦʚʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, 

ʩʘʭʘʨʘ, ʞʠʨʦʚ ʚ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʢʘʟʘʥʘ ʚ ʊʘʙʣʠʮʝ 1. 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʜʝʨʞʘʥʠʠ ʩʦʣʠ, ʩʘʭʘʨʘ ʠ ʞʠʨʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʥʝʩʝʥʳ ʥʘ ʫʧʘʢʦʚʢʫ ʥʘ 

ʫʜʦʙʥʦʤ ʜʣʷ ʯʪʝʥʠʷ ʤʝʩʪʝ, ʟʘʥʠʤʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʦʮʝʥʪʥʫʶ ʜʦʣʶ ʧʣʦʱʘʜʠ ʫʧʘʢʦʚʢʠ 

(ʫʢʘʟʘʥʦ ʚ ʊʘʙʣʠʮʝ 2). ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʧʦʣʦʩ 

ʣʠʙʦ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʦʙʲʝʢʪʘ ʩ ʮʚʝʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʝʱʝʩʪʚ 

(ʊʘʙʣʠʮʘ 1). ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʬʦʨʤʣʝʥʦ ʚ ʢʚʘʜʨʘʪ ʙʝʣʦʛʦ ʠʣʠ ʩʝʨʦʛʦ 

ʮʚʝʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ ʫʧʘʢʦʚʢʠ. ʅʘʥʝʩʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʦʩʦʙʦʤ, ʠʩʢʣʶʯʘʶʱʠʤ ʝʛʦ ʜʝʬʦʨʤʘʮʠʶ (ʩʪʠʨʘʥʠʝ). 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢ ʤʘʨʢʠʨʦʚʢʝ çʩʚʝʪʦʬʦʨè ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʪʨʠ ʙʦʣʴʰʠʭ ʢʦʤʧʘʥʠʠ: 

ʵʪʦ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʨʘʥʥʝʝ, çUnileverè 1 ʠʶʥʷ 2018, çDanoneè ʚ ʘʚʛʫʩʪʝ 2018 ʠ çPepsi&Coè 

ʚ ʥʘʯʘʣʝ ʜʝʢʘʙʨʷ 2018. ʀʭ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ð ɻ ʪʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʟʨʘʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢʞʝ ʧʨʠ ʟʘʧʫʩʢʝ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʛʣʘʚʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʘʥʠʪʘʨʥʳʡ ʚʨʘʯ 

ʈʦʩʩʠʠ ɸʥʥʘ ʇʦʧʦʚʘ ʧʨʝʜʫʧʨʝʜʠʣʘ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʢʦʛʜʘ ʦʥʠ ʥʘʥʦʩʷʪ 

ʪʦʪ ʠʣʠ ʠʥʦʡ ʮʚʝʪ ʤʘʨʢʠʨʦʚʢʠ ʥʘ ʫʧʘʢʦʚʢʫ. ʊʘʢ ʢʘʢ ʵʪʦʪ ʧʨʦʝʢʪ ʜʦʙʨʦʚʦʣʴʥʳʡ, ʪʦ ʥʘʥʝʩʝʥʠʝ 

ʮʚʝʪʦʚʦʡ ʠʥʜʠʢʘʮʠʠ ʥʝ ʨʝʛʫʣʠʨʫʝʪʩʷ, ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʤʘʨʢʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ. ʊʘʢʠʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʛʨʦʟʠʪ ʰʪʨʘʬ, ʦʜʥʘʢʦ, ʝʱʝ ʥʝ ʷʩʥʦ, ʢʘʢ ʚʝʜʦʤʩʪʚʦ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ.  
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ʊʘʙʣʠʮʘ 1. 

ʈɽʂʆʄɽʅɼʋɽʄɸʗ ʀʅɼʀʂɸʎʀʗ ʅɸ ʄɸʈʂʀʈʆɺʂɽ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺɽʃʀʏʀʅʓ 

ʉʆɼɽʈɾɸʅʀʗ ʇʆɺɸʈɽʅʅʆʁ ʉʆʃʀ, ʉɸʍɸʈɸ, ɾʀʈʆɺ ɺ ʇʀʑɽɺʆʁ ʇʈʆɼʋʂʎʀʀ 

ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ [14] 

 

ʇʠʱʝʚʳʝ 

ʚʝʱʝʩʪʚʘ 

ɺʝʣʠʯʠʥʳ ʩʦʜʝʨʞʘʥʠʷ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʚʝʪʦʚʳʭ ʠʥʜʠʢʘʮʠʷʭ 

ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ð 

ʟʝʣʝʥʳʡ ʮʚʝʪ, ʥʘ 100 ʛ 

(ʤʣ) ð ʥʘ ʦʜʥʫ ʧʦʨʮʠʶ 

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ð 

ʞʝʣʪʳʡ ʮʚʝʪ 

ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ð 

ʢʨʘʩʥʳʡ ʮʚʝʪ ʥʘ 100 ʛ (ʤʣ) 

ð ʥʘ ʦʜʥʫ ʧʦʨʮʠʶ 

ʅʘʪʨʠʡ 

(ʧʦʚʘʨʝʥʥʘʷ 

ʩʦʣʴ) 

Ò 0,12 (0,3) ʜʣʷ 

ʪʚʝʨʜʳʭ ʧʨʦʜʫʢʪʦʚ, 

Ò 0,2 (0,5), ʜʣʷ 

ʭʣʝʙʥʳʭ ʧʨʦʜʫʢʪʦʚ 

 

ɺ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ 

ʩʪʦʣʙʮʘʭ 2 ʠ 4 ʥʘʩʪʦʷʱʝʡ 

ʪʘʙʣʠʮʳ. 

Ó 0,7 (1,75), ʜʣʷ ʤʷʩʥʳʭ ʠ 

ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

Ó 0,48 (1,2) (ʜʣʷ ʭʣʝʙʥʳʭ 

ʧʨʦʜʫʢʪʦʚ) 

ɼʦʙʘʚʣʝʥʥʳʡ 

ʩʘʭʘʨ 

Ò2,5 (ʜʣʷ ʞʠʜʢʦʩʪʝʡ) 

Ò5 (ʜʣʷ ʪʚʝʨʜʳʭ 

ʧʨʦʜʫʢʪʦʚ) 

Ò5 (ʜʣʷ 

ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʠ 

ʪʚʦʨʦʞʥʦʡ ʧʨʦʜʫʢʮʠʡ) 

 

ɺ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ 

ʩʪʦʣʙʮʘʭ 2 ʠ 4 ʥʘʩʪʦʷʱʝʡ 

ʊʘʙʣʠʮʳ. 

Ó 7 (ʜʣʷ ʞʠʜʢʦʩʪʝʡ) 

Ó 22 (ʜʣʷ ʪʚʝʨʜʳʭ 

ʧʨʦʜʫʢʪʦʚ) 

Ó 9 (ʜʣʷ ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʠ 

ʪʚʦʨʦʞʥʦʡ ʧʨʦʜʫʢʮʠʡ) 

ɾʠʨʳ Ò 2,5 (ʜʣʷ ʞʠʜʢʦʩʪʝʡ) 

Ò3 (ʜʣʷ ʪʚʝʨʜʳʭ 

ʧʨʦʜʫʢʪʦʚ) 

Ò3,5 (ʜʣʷ 

ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʠ 

ʪʚʦʨʦʞʥʦʡ ʧʨʦʜʫʢʮʠʡ) 

ɺ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ 

ʩʪʦʣʙʮʘʭ 2 ʠ 4 ʥʘʩʪʦʷʱʝʡ 

ʪʘʙʣʠʮʳ. 

Ó18 (ʤʷʩʥʳʭ ʠ ʨʳʙʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʪʚʝʨʜʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʞʠʜʢʦʩʪʝʡ) 

Ó9 (ʜʣʷ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ) 

 
ʊʘʙʣʠʮʘ 2. 

ʈɸɿʄɽʈ ɻʈɸʌʀʏɽʉʂʆɻʆ ʀɿʆɹʈɸɾɽʅʀʗ ɺ ɿɸɺʀʉʀʄʆʉʊʀ  

ʆʊ ʆʉʅʆɺʅʆʁ ʏɸʉʊʀ ʋʇɸʂʆɺʂʀ [14] 

 

ʈʘʟʤʝʨ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʇʣʦʱʘʜʴ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʫʧʘʢʦʚʢʠ, ʩʤĮ 

Ó6,25 ʩʤĮ 19,5ï32 

20% 33ï161 

15% 162 ʠ ʜʘʣʝʝ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʘʨʢʠʨʦʚʢʠ ʜʘʥʥʳʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ 

ʥʝʤʘʣʦ ʚʦʧʨʦʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʮʚʝʪʥʦʡ 

ʠʥʜʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʥʘ ʩʝʙʷ ʙʝʨʫʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩ ʥʘʥʝʩʝʥʠʝʤ 

ʤʘʨʢʠʨʦʚʢʠ. 

ɼʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʩʦʛʣʘʩʠʪʩʷ ʥʘʥʦʩʠʪʴ ʥʘ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʢʨʘʩʥʳʝ 

ʧʦʣʦʩʳ, ʝʩʣʠ ʩʪʦʣʢʥʝʪʩʷ ʩ ʪʘʢʦʡ ʩʠʪʫʘʮʠʝʡ. ʊʘʢʞʝ ʥʘ ʢʦʤʧʘʥʠʠ ʣʷʞʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʬʠʥʘʥʩʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʤʘʨʢʠʨʦʚʢʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʙʫʜʝʪ ʥʘʥʦʩʠʪʴʩʷ 

ʟʘ ʩʚʦʡ ʩʯʝʪ. 

çɽʩʣʠ ʵʪʦ ʙʫʜʝʪ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ð ʧʨʦʤʘʨʢʠʨʫʶʪ ʪʦʣʴʢʦ ʪʝ ʫʚʘʞʘʝʤʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, 

ʢʦʪʦʨʳʝ, ʩʦʪʨʫʜʥʠʯʘʷ ʩ ʪʝʤʠ ʞʝ ʥʘʫʯʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʧʦʣʫʯʠʣʠ ʥʘ ʨʷʜ ʧʨʦʜʫʢʪʦʚ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʨʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʜʠʝʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ð ʟʘʷʚʠʣ ʩʦʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʝʢʪʘ, 

ʥʝʟʘʚʠʩʠʤʳʡ ʵʢʩʧʝʨʪ ʤʷʩʥʦʛʦ ʨʳʥʢʘ ʄʫʰʝʛ ʄʘʤʠʢʦʥʷʥ. ð ʅʦʨʤʘʣʴʥʳʡ, ʜʫʤʘʶʱʠʡ 

ʤʘʨʢʝʪʦʣʦʛ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢ ʥʠʢʦʛʜʘ ʥʝ ʜʝʣʘʝʪ ʪʦ, ʯʪʦ ʦʙʱʝʩʪʚʦ ʟʘʚʝʜʦʤʦ ʩʯʠʪʘʝʪ 

ʥʝʧʨʠʝʤʣʝʤʳʤ ʠ ʥʝ ʙʫʜʝʪ ʧʦʢʫʧʘʪʴè [7]. 
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ʇʦʤʠʤʦ ʚʩʝʛʦ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʩ ʵʢʩʧʦʨʪʦʤ ʧʨʦʜʫʢʮʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥ ʢʨʘʩʥʳʡ ʮʚʝʪ. ʂʘʢ ʟʘʤʝʪʠʣ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʘʩʩʦʮʠʘʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ çʈʫʩʧʦʜʩʦʶʟè ɼʤʠʪʨʠʡ 

ɺʦʩʪʨʠʢʦʚ, ʪʘʢʦʡ ʭʦʜ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʵʢʩʧʦʨʪʝ, ʪʘʢ ʢʘʢ ʙʫʜʝʪ ʦʙʨʘʱʝʥʦ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʜʫʢʪ ʚ ʩʪʨʘʥʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʚʨʝʜʥʳʤ [7].  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʩʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ, ʪʦ ʩʘʤʘ ʢʦʥʮʝʧʮʠʷ çʩʚʝʪʦʬʦʨʘè, ʧʦ ʤʥʝʥʠʶ 

ʵʢʩʧʝʨʪʦʚ, ʚʳʟʳʚʘʝʪ ʜʠʩʩʦʥʘʥʩ ʚ ʩʦʟʥʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʘʢ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʠ ʢʨʘʩʥʳʡ ʮʚʝʪ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ, ʢʘʢ ʦʧʘʩʥʦʩʪʴ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʯʠʪʘʝʪʩʷ ʚʨʝʜʥʳʤ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʪʧʫʛʠʚʘʝʪ 

ʧʦʪʨʝʙʠʪʝʣʷ. ɾʝʣʪʳʡ ʮʚʝʪ ʪʦʞʝ ʥʘʩʪʦʨʘʞʠʚʘʝʪ. ʇʦʵʪʦʤʫ ʵʢʩʧʝʨʪʳ ʙʦʣʴʰʝ ʩʢʣʦʥʷʶʪʩʷ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ ʧʝʨʝʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʠ ʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʟʝʣʝʥʳʡ ʮʚʝʪ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʜʣʷ ʫʢʘʟʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʞʠʨʦʚ, ʩʦʣʠ 

ʠ ʩʘʭʘʨʘ.  
 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ ʠʤʝʝʪ, ʢʘʢ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʠʩʢʫʩʩʠʠ.  

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʙʣʝʤʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʘʨʢʠʨʦʚʢʠ 

ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʝʝ ʜʣʷ ʙʦʣʝʝ ʣʝʛʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʦʥʘ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ. 

ʇʨʦʙʣʝʤʘ, ʢʘʩʘʶʱʘʷʩʷ ʘʣʠʤʝʥʪʘʨʥʦïʟʘʚʠʩʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, 

ʧʦʵʪʦʤʫ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʘʚʠʣʴʥʦʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ ʥʘʙʠʨʘʝʪ ʙʦʣʴʰʠʝ 

ʦʙʦʨʦʪʳ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʘʥʥʘʷ 

ʤʘʨʢʠʨʦʚʢʘ ʥʝ ʦʧʨʘʚʜʳʚʘʝʪ ʩʚʦʠʭ ʦʞʠʜʘʥʠʡ, ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʝ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʨʘʥʥʝʝ, ʚ ʌʠʥʣʷʥʜʠʠ ʫʞʝ ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ ʧʨʘʢʪʠʢʫʝʪʩʷ 

ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ (ʢʘʩʘʶʱʘʷʩʷ ʪʦʣʴʢʦ ʩʦʣʠ) ʠ ʦʥʘ ʧʦʢʘʟʘʣʘ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʪʦʣʴʢʦ ʩʧʫʩʪʷ 

ʪʨʠʜʮʘʪʴ ʣʝʪ. ɺʦʟʤʦʞʥʦ, ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʦ ʧʨʦʙʣʝʤʘ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʠʱʠ, ʩʪʦʠʪ ʟʜʝʩʴ ʠ ʩʝʡʯʘʩ.  

ʅʝʩʦʤʥʝʥʥʦ, ʪʨʫʜʥʦ ʩʫʜʠʪʴ ʦ ʧʨʦʝʢʪʝ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʧʠʣʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʚ ʵʪʦʤ ʠ ʝʛʦ ʩʫʪʴ ð ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʪʦʣʴʢʦ ʥʝʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʛʦʪʦʚʳ ʧʦʡʪʠ ʥʘ ʵʪʦʪ ʰʘʛ. ɺʦ ʤʥʦʛʦʤ ʫʩʧʝʭ ʜʘʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦ ʩʫʱʥʦʩʪʠ 

ʤʘʨʢʠʨʦʚʢʠ çʉʚʝʪʦʬʦʨè ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ 

ʚʳʧʫʩʢʘʝʤʳʭ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʠ ʧʨʦʜʫʢʮʠʠ ʠʟ ʥʝʛʦ 

ʠʟʛʦʪʦʚʣʝʥʥʦʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʠ ʩʘʥʠʪʘʨʥʦï

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʦʧʘʩʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ð ʣʠʩʪʝʨʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʟʦʥʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ (ʉʐɸ, ʂʘʥʘʜʘ, ʗʧʦʥʠʷ) ʩʪʨʦʛʦ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʦʥʪʨʦʣʶ ʧʘʪʦʛʝʥʥʳʭ ʣʠʩʪʝʨʠʡ ʚ ʤʷʩʝ ʠ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʘʭ, ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʣʶʜʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʥʘʣʠʯʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʣʠʩʪʝʨʠʦʟʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʇʨʦʙʣʝʤʘ ʧʠʱʝʚʦʛʦ 

ʣʠʩʪʝʨʠʦʟʘ ʧʨʠʦʙʨʝʪʘʝʪ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʧʨʠʯʠʥʝ 

ʫʱʝʨʙʘ ʦʪ ʠʟʲʷʪʠʷ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ, 

ʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʧʠʱʝʚʳʭ ʪʦʢʩʠʢʦʠʥʬʝʢʮʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʚʝʜʫʪ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʬʝʢʮʠʡ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʫʢʘʟʘʥʥʦʝ ʚʳʰʝ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʣʠʩʪʝʨʠʡ.  

 

Abstract. One of the main tasks of the domestic meat industry at the present stage of 

development is to ensure safety for the consumer of produced meat products. It is known that in 

meat raw materials and products made from it, especially in violation of the technological regimes 

and sanitary and hygienic conditions of production, it is possible to identify microorganisms 

dangerous for humans ð Listeria. In this regard, in the zone of European economic cooperation, as 

well as other developed countries (USA, Canada, Japan), the requirements for the control of 

pathogenic listeria in meat and meat products, the consumption of which can cause human disease, 

are strictly regulated. The study of food for the presence of the causative agent of listeriosis is 

mandatory. The problem of food listeriosis is also of significant socioeconomic importance due to 

the damage caused by the removal of contaminated products, the restriction of exports and imports, 

and the cessation of production. Laboratory studies are the basis for the prevention of foodborne 

diseases at all stages of the production of the food industry, which lead to health and safety of 
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the population and the spread of microbiological infections. Taking into account the above, it was 

necessary to consider the existing developments in the technology of modern nutrient media to 

identify Listeria. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Listeria monocytogenes, ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ. 

 

Keywords: Listeria monocytogenes, meat products. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʣʝʟʥʠ ʧʠʱʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ, ʘ ʪʘʢʞʝ ʚ 

ʥʝʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʨʘʥʘʭ ʚʳʨʦʩʣʘ [1ï2]. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʩʝʨʴʝʟʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ: ʧʝʨʝʨʘʙʦʪʢʘ, ʢʦʥʩʝʨʚʘʮʠʠ, ʭʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʛʣʦʙʘʣʠʟʘʮʠʷ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʧʠʱʝʚʦʡ ʪʦʨʛʦʚʣʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʝʝ ʧʦʩʪʘʚʦʢ. Listeria monocytogenes (E. Murray et al. 

1926) Pirie 1940 ð ɻ ʪʦ ʧʘʪʦʛʝʥ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ [3ï4]. ɻʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ, ʧʠʱʝʚʦʝ ʤʷʩʥʦʝ ʩʳʨʴʝ ð ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ L. 

monocytogenes [5ï7]. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 100 ʂʆɽ L. monocytogenes ʥʘ ʛʨʘʤʤ ʧʠʱʠ ʚʦ ʚʨʝʤʷ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʠʝʤʣʝʤʦ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʢʘʩʘʝʪʩʷ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠʝ ʩʣʫʯʘʠ 

ʣʠʩʪʝʨʠʦʟʘ ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʠʤʠ ʦʙʩʝʤʝʥʝʥʠʷʤʠ L. monocytogenes, ʪʘʢ ʢʘʢ ʪʨʫʜʥʦ 

ʫʥʠʯʪʦʞʠʪʴ ʣʠʩʪʝʨʠʠ ʠʟ ʩʨʝʜʳ ʧʠʱʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ [8].  

ʃʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʣʠʩʪʝʨʠʦʟʘ ʫ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʪʝʩʪïʩʠʩʪʝʤʳ, ʜʠʘʛʥʦʩʪʠʢʫʤʳ ʠ ʜʨʫʛʠʝ), ʨʘʟʨʝʰʝʥʥʳʤʠ 

ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. 

ʄʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʧʦʣʠʤʝʨʘʟʥʦïʮʝʧʥʘʷ ʨʝʘʢʮʠʷ, ʇʎʈ) ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

(ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ) ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [9]. ʆʙʳʯʥʳʝ ʤʝʪʦʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

L. monocytogenes ʚ ʧʠʱʝ ʚʢʣʶʯʘʶʪ ʨʦʩʪ ʚ ʩʨʝʜʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʦʩʪʦʤ ʥʘ ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʝ ʠ ʙʘʪʘʨʝʝʡ ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʠ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ ʪʝʩʪʦʚ [10]. ʕʪʠ ʤʝʪʦʜʳ ʪʨʫʜʦʝʤʢʠ ʠ ʟʘʥʠʤʘʶʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʢʦʣʦ 

10 ʜʥʝʡ, ʙʳʩʪʨʳʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʝʪʦʜ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (RTi) ʇʎʈ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʠ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ [11ï12].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʤʦʥʠʪʦʨʠʥʛ ʙʣʦʯʥʦʛʦ ʩʳʨʴʷ ʛʦʚʷʜʠʥʳ, ʧʦʣʫʪʫʰ ʩʚʠʥʝʡ, ʛʦʪʦʚʦʡ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘ ʥʘʣʠʯʠʝ Listeria monocytogenes ʠ ʧʦʜʙʦʨ ʵʬʬʝʢʪʠʚʥʳʭ ʵʢʩʧʨʝʩʩ 

ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ (ʌɻɹʅʋ çʌʅʎ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʤ. ɺ. ʄ. 

ɻʦʨʙʘʪʦʚʘè ʈɸʅ). ɼʣ̫ ʠʩʩʣʝʜʦʚʘʥʠ̫ ʠʩʧʦʣʴʟʦʚʘʥʳ 80 ʧʨʦʙ: ʩʤʳʚʳ ʩ ʧʦʣʫʪʫʰ ʩʚʠʥʝʡ 

(n=10), ʩʤʳʚʳ ʩ ʙʣʦʢʦʚ ʩʳʨʴʷ ʛʦʚʷʜʠʥʳ (n=10), ʩʤr ʚ rʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠ̫ (n=10), 50 ʦʙʨʘʟʮʦʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʨʝʜʠ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʤʷʛʢʠʝ 

ʢʦʣʙʘʩʳ: (ʚʘʨʝʥʳʝ, ʚʘʨʝʥʦïʢʦʧʯʝʥʳʝ) ʢʦʣʙʘʩʳ, ʚʘʨʝʥʘʷ çʃʶʙʠʪʝʣʴʩʢʘʷè (n=6), ɺʝʪʯʠʥʘ 

ʚʘʨʝʥʘʷ (n=4), çɼʦʢʪʦʨʩʢʘʷè ʢʦʣʙʘʩʘ (n=10), çɿʝʨʥʠʩʪʘʷè ʩʘʣʷʤʠ (n=4), çʄʦʩʢʦʚʩʢʠʡ 

ʩʝʨʚʝʣʘʪè (n=6); ʪʚʝʨʜʳʝ ʢʦʣʙʘʩʳ ʩʳʨʦʢʦʧʯʝʥʥʳʝ: çɹʨʘʫʥʰʚʝʡʛʩʢʘʷè (n=4), çʇʨʦʰʫʪʪʦè 
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(n=10), çʂʨʝʤʣʝʚʩʢʘʷè (n=6). ʀʩʩʣʝʜʫʝʤʘʷ ʧʨʦʜʫʢʮʠʷ ʠʟ ʪʦʨʛʦʚʳʭ ʪʦʯʝʢ ʤʦʩʢʦʚʩʢʠʭ 

ʨʳʥʢʦʚ ʩ ʷʥʚʘʨʷ 2017 ʧʦ ʷʥʚʘʨʴ 2019 ʛʦʜʘ. 

L. monocytogenes ʧʦ ʨʝʟʫʣɹʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ Real-time PCR. ʀʩʩʣʝʜʦʚʘʥʠ̫ 

ʧʨʦʚʦʜʠʣʠʩɹ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 32031-2012 ʇʨʦʜʫʢʪr ʧʠɦ ʝʚʳʝ. ʄʝʪʦʜr ʚʳʚ̫ʣʝʥʠ ̫

ʙʘʢʪʝʨʠʡ Listeria  monocytogenes . 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʙʳ ʙʳʩʪʨʦʛʦ ʩʧʠʥʘ PrepSEQ. 

ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (ʇʎʈ) ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ Listeria monocytogenes ʠ TaqManÈ ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʚʠʥʳʭ ʧʦʣʫʪʫʰʠ ʠ ʛʦʪʦʚʳʭ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪʙʠʨʘʣʠ 

ʩʤʳʚʳ ʩʦʛʣʘʩʥʦ ʧ.7.3.2 ɻʆʉʊ ʈ ʀʉʆ 17604.  

ʆʪʙʦʨ ʩʤʳʚʦʚ ʩ ʙʣʦʯʥʦʛʦ ʩʳʨʴʷ ʛʦʚʷʜʠʥʳ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ ʧ. 7.3 ɻʆʉʊ 17604. 

ʆʪʙʦʨ ʩʤʳʚʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʝʭʦʚ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ʧʦ ʩʘʥʠʪʘʨʥʦ-

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ ʤʷʩʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʥʘʣʠʯʠʝ ʣʠʩʪʝʨʠʡ.  

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ Listeria monocytogenes ʠʩʧʦʣʴʟʦʚʘʥ 

ɻʆʉʊ 32031-12. ɼʣʷ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʜʝʣʘʥʳ ʪʝʩʪʳ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. 

Microbact: Escïɻ ʩʢʫʣʠʥ, Mannitolïʤʘʥʥʠʪ, Xyloseïʢʩʠʣʦʟʘ, Arabitolïʘʨʘʙʠʪʦʣ, Riboseïʨʠʙʦʟʘ, 

Rhamnoseïʨʘʤʥʦʟʘ, Trehaloseïʪʨʝʛʘʣʦʟʘ, Tagatoseïʪʘʛʘʪʦʟʘ, Gluc-1-Phosïɻʣʶʢʦʟ-1-ʬʦʩʬʘʪ, 

MïDïGlucïʄʝʪʠʣïDïʛʣʶʢʦʟʠʜ, MïDïManïʄʝʪʠʣïDïʤʘʥʥʦʟʠʜ, Haemolysis Apiïʪʝʩʪ: DIMï

ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʩʫʙʩʪʨʘʪ, ESCïɻ ʩʢʫʣʠʥ ʞʝʣʝʟʘ ʮʠʪʨʘʪ, ŬMan-4-ʥʠʪʨʦʬʝʥʠʣïŬDï

ʤʘʥʥʦʧʠʨʘʥʦʟʠʜ, DARLïDïʘʨʘʙʠʪ, XYLïDïʢʩʠʣʦʟʘ, RHAïLïʨʘʤʥʦʟʘ, MDGïʤʝʪʠʣïŬDï

ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ, RIBïDïʨʠʙʦʟʘ, G1Pïʛʣʶʢʦʟʘ-1-ʬʦʩʬʘʪ, TAGïDïʪʘʛʘʪʦʟʘ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦïʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʩʪï

ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ɺʅʀʀʄʇ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɹʳʣʠ ʚʟʷʪʳ ʩʤʳʚʳ ʩ ʦʙʨʘʟʮʦʚ ʥʝʜʝʩʪʨʫʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ. ʇʘʢʝʪʳ ʙʳʣʠ ʜʦʩʪʘʚʣʝʥʳ ʚ 

ʵʪʦʪ ʞʝ ʜʝʥʴ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʚ ʢʘʞʜʳʡ ʧʘʢʝʪ ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ ʧʦ 90 ʤʣ ʇɹʃ 1. ʇʦʩʝʚʳ 

ʠʥʢʫʙʠʨʦʚʘʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 30 Áʉ. ʏʝʨʝʟ 24 ʯ ʚ ʧʘʢʝʪʘʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʝʨʚʠʯʥʳʡ ʫʯʝʪ 

ʧʦʩʝʚʦʚ ʧʨʠ ʢʦʪʦʨʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ.  

ɺ ʢʘʞʜʦʡ ʧʨʦʙʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʤʫʪʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʇɹʃ, ʪʦ ʝʩʪʴ ʥʘʣʠʯʠʝ 

ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  

ʇʦʩʣʝ ʧʝʨʚʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ˉ32031-12 ʧʝʨʝʩʝʚʘʣʠ   

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʩʝʣʝʢʪʠʚʥʫʶ ʩʨʝʜʫ ʥʘʢʦʧʣʝʥʠʷ ɹʫʣʴʦʥ ʌʨʘʟʝʨʘ 2 ʠ ʧʣʦʪʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʩʨʝʜʫ ALOA. ʇʦʩʝʚʳ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʣʠ ʧʨʠ 37 Áʉ.  

ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʝʚʘ ʥʘ ʙʫʣʴʦʥ ʌʨʘʟʝʨʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʯʝʨʝʟ 24 ʯ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ð ʥʘ 24 ʯ.  

ʈʦʜ Listeria ʜʘʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʢʦʣʦʥʠʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ɿʝʣʝʥʳʝ ʙʘʢʪʝʨʠʠ ʢʘʢ ʚʠʜʥʦ ʥʝ 

ʠʤʝʣʠ ʦʪʜʝʣʴʥʳʭ ʢʦʣʦʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣ ʩʜʝʣʘʥ ʧʝʨʝʩʝʚ ʥʘ ʠʩʪʦʱʝʥʠʝ ʥʘ ʩʨʝʜʫ ALOA 

ʰʪʨʠʭʦʤ. ʏʝʨʝʟ 48 ʯ ʥʘʙʣʶʜʘʣʠ ʭʘʨʘʢʪʝʨʥʳʡ ʨʦʩʪ ʦʪʜʝʣʴʥʳʭ ʢʦʣʦʥʠʡ, ʚ ʪ. ʯ. ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ Listeria sp.  

ʅʘ 4 ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ɹʫʣʴʦʥʝ ʌʨʘʟʝʨʘ ʧʦʩʣʝ 48 ʯ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʦʪʤʝʯʘʣʠ 

ʧʦʯʝʨʥʝʥʠʝ ʩʨʝʜʳ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʩʝʚ ʥʘ ʩʨʝʜʫ ALOA. ʇʨʦʮʝʥʪ ʟʝʣʝʥʳʭ 

ʢʦʣʦʥʠʡ ʙʳʣ ʚʳʰʝ ʩʦ ʚʪʦʨʠʯʥʦʡ ʩʨʝʜʳ ʥʘʢʦʧʣʝʥʠʷ. ʏʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʚʳʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʨʘʩʩʝʚʘ ʰʪʨʠʭʦʤ ʥʘ ALOA. ʅʘ ALOA ʩ ʌʨʘʟʝʨʘ ʦʪʤʝʯʘʣʠʩʴ ʨʦʩʪ ʦʪʜʝʣʴʥʳʭ ʢʦʣʦʥʠʡ 
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ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʵʪʦ ʥʝ ʪʨʝʙʦʚʘʣʦ ʨʘʩʩʝʚʘ ʰʪʨʠʭʦʤ ʥʘ ʯʠʩʪʦʪʫ. ɹʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʩʝʚ ʥʘ 

ʩʢʦʰʝʥʥʳʡ ʘʛʘʨ TSA.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ: ʚʳʨʦʩʰʠʝ ʢʦʣʦʥʠʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ Listeria sp. 

ʦʪʦʙʨʘʣʠ ʠ ʧʝʨʝʩʝʷʣʠ ʥʘ TSA, ʧʦʩʝʚʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ 48 ʯʘʩʦʚ ʧʨʠ 37 ÁC. ʇʝʨʝʩʝʚ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʠ ʇʎʈ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ.  

 

ʄʦʥʠʪʦʨʠʥʛ ʙʣʦʯʥʦʛʦ ʩʳʨʴʷ ʥʘ ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Listeria. 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ɹʫʣʴʦʥʝ ʌʨʘʟʝʨ, 

ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʩʷʪʴ ʩʤʳʚʦʚ ʩ ʙʣʦʯʥʦʛʦ ʩʳʨʴʷ. 

 

ʊʘʙʣʠʮʘ 1. 

ʈɽɿʋʃʔʊɸʊʓ ʅɸ ɹʋʃʔʆʅɽ ʌʈɸɿɽʈ 

 

ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʋʯʝʪ ʨʦʩʪʘ ʩʧʫʩʪʷ 24 ʯʘʩʘ ʋʯʝʪ ʨʦʩʪʘ ʩʧʫʩʪʷ 48 ʯʘʩʦʚ 

ˉ1 + + 

ˉ2 + + 

ˉ3 + + 

ˉ4 + + 

ˉ5 ī ī 

ˉ6 ī ī 

ˉ7 ī ī 

ˉ8 ī ī 

ˉ9 ī ī 

ˉ10 ī ī 

ʇʨʠʤʝʯʘʥʠʝ: + ʧʨʠʩʫʪʩʪʚʠʝ ʨʦʩʪʘ; ī ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ. 

 

ʉʨʝʜʘ ʌʨʘʟʝʨʘ ʧʦʯʝʨʥʝʣʘ ʚ ʯʝʪʳʨʝʭ ʦʙʨʘʟʮʘʭ ʠʟ ʪʨʠʜʮʘʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʪ 

ʙʣʦʯʥʦʛʦ ʩʳʨʴʷ. ʂʦʛʜʘ ʦʪʤʝʯʘʶʪ ʨʦʩʪ ʥʘ ɹʫʣʴʦʥʝ ʌʨʘʟʝʨʘ, ʩʦʜʝʨʞʘʱʝʤ ʵʩʢʫʣʠʥ ʥʘʙʣʶʜʘʶʪ 

ʧʦʯʝʨʥʝʥʠʝ ʩʨʝʜʳ ʠʟ-ʟʘ ʨʘʩʧʘʜʘ ʵʩʢʫʣʠʥʘ ʜʦ ʛʣʶʢʦʟʳ ʠ ʵʩʢʫʣʝʪʠʥʘ. ʕʩʢʫʣʠʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʠʦʥʘʤʠ ʞʝʣʝʟʘ ʠ ʩʦʟʜʘʝʪ ʢʦʤʧʣʝʢʩ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. 

ʀʟ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʪʦʣʴʢʦ 6 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʧʨʦʰʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

(ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2. 

ʀɼɽʅʊʀʌʀʂɸʎʀʗ ʇʆ ʇʆʂɸɿɸʊɽʃʗʄ  

 

 ̄ ʊʝʩʪ ʥʘ ʢʘʪʘʣʘʟʫ ʊʝʩʪ ʥʘ ʦʢʩʠʜʘʟʫ ʆʢʨʘʩʢʘ ʧʦ ɻʨʘʤʫ 

1 + ī + 

2 + + ī 

6 + ī + 

8 + ī + 

18 + ī + 

19 + ī + 

ʇʨʠʤʝʯʘʥʠʝ: + ʧʨʠʩʫʪʩʪʚʠʝ ʨʦʩʪʘ; ī ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ. 
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ɹʘʢʪʝʨʠʷ ʨʦʜʘ Listeria ̫ ʚʣʷʝʪʩʷ ʢʘʪʘʣʘʟʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʦʢʩʠʜʘʟʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ, 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ. 

ɺʩʝ ʢʦʣʦʥʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʧʦ ʩʚʦʡʩʪʚʘʤ ʜʣʷ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Listeria ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ Apiïʪʝʩʪ ʠ Microbact. ʂʦʣʦʥʠʶ, 

ʜʘʚʰʫʶ ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ L. monocytogenes ʟʦʥʫ ʧʦʤʫʪʥʝʥʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʇʎʈ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʚʝ ʪʝʩʪïʩʠʩʪʝʤʳ Apiïʪʝʩʪ ʠ Microbactïʪʝʩʪ.  

 

ʊʘʙʣʠʮʘ 3. 

ʈɽɿʋʃʔʊɸʊʓ ʇʆ MICROBACTïʊɽʉʊ; ʂʆʃʆʅʀʗ, ɺʓɼɽʃɽʅʅɸʗ ʀɿ ʆɹʈɸɿʎɸ ˉ1 

 

 ̄ Esc Mann Xyl Arab Rib Rham Tre Tag Gluc-

1-Phos 

M-D-

Gluc 

M-D-

Man 

Haem 

1 + + ī + + + + + ī + + + 

 

ʀʩʭʦʜʷ ʠʟ ʊʘʙʣʠʮʳ 3 ʠ ʩʦʛʣʘʩʥʦ ʧʨʦʬʠʣʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʪʝʩʪï

ʩʠʩʪʝʤʳ, ʜʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ 99,9% ʩʭʦʜʠʤʦʩʪʴ ʩ ʚʠʜʦʤ Listeria monocytogenes. 

 

ʊʘʙʣʠʮʘ 4. 

ʈɽɿʋʃʔʊɸʊʓ ʇʆ API ʂʆʃʆʅʀʁ, ɺʓɼɽʃɽʅʅʓʍ ʀɿ ʆʉʊɸʃʔʅʓʍ ʆɹʈɸɿʎʆɺ 

 

 ̄ Dim Esc ŬMan Darl Xyl Rha Mdg Rib G1p Tag 

ʉʦʚʦʢʫʧʥʳʡ ʧʨʦʬʠʣʴ 

ʦʙʨʘʟʮʦʚ 2, 6, 8, 18,19 

+ + + + ī + + ī ī ī 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 4 ʠ ʩʦʛʣʘʩʥʦ ʧʨʦʬʠʣʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʪʝʩʪïʩʠʩʪʝʤʳ, ʜʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʘʣ 99,6% ʩʭʦʜʠʤʦʩʪʴ ʩ ʚʠʜʦʤ L. 

innocua.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʇʎʈ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʘʷ ʢʦʣʦʥʠʷ ʩ ʦʙʨʘʟʮʘ ˉ1 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʚʠʜʫ L. monocytogenes. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʣʫʪʫʰʘʭ ˉ7, ˉ 8 ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ Listeria innocua, ʚ ʩʤʳʚʘʭ ʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ˉ6, ˉ8 ð ʪʘʢʞʝ Listeria innocua, ʚ 

ʩʤʳʚʘʭ ʩ ʙʣʦʯʥʦʛʦ ʩʳʨʴʷ ˉ2 ð Listeria innocua, ˉ1 ð Listeria monocytogenes. 

ɹʣʦʯʥʘʷ ʛʦʚʷʜʠʥʘ ʤʦʞʝʪ ʠʩʪʦʯʥʠʢʦʤ L. monocytogenes ʠ ʢʦʥʪʘʤʠʥʠʨʦʚʘʪʴ ʯʝʨʝʟ 

ʨʘʟʜʝʣʦʯʥʳʝ ʜʦʩʢʠ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʚʝʥʪʘʨʴ ʜʨʫʛʦʝ çʯʠʩʪʦʝè ʤʷʩʥʦʝ ʩʳʨʴʝ ʠ ʛʦʪʦʚʫʶ 

ʧʨʦʜʫʢʮʠʶ.  

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʰʘʛʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʘ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ (ʊʘʙʣʠʮʘ 5). 

 

ɺʳʚʦʜʳ 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʯʥʦʩʪʠ, ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʝ ɼʅʂ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ L. monocytogenes, ʠ ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʤʝʪʦʜʘ ʥʘ ʦʩʥʦʚʝ ɼʅʂ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ L. monocytogenes ʙʝʟ 

ʦʙʦʛʘʱʝʥʠʷ ʚ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʘʭ. ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʥʝ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ ʙʦʣʴʰʝ ʰʘʛʦʚ, ʠ 

ʪʦʣʴʢʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʨʦʛʥʦʟʠʨʫʝʪ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʤʷʩʥʦʛʦ ʧʨʦʜʫʢʪʘ.  
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ʊʘʙʣʠʮʘ 5. 

ʇʎʈïʆɹʅɸʈʋɾɽʅʀɽ ɺ ʈɽɸʃʔʅʆʄ ɺʈɽʄɽʅʀ ɺʅʋʊʈɽʅʅɽɻʆ ʇʆʃʆɾʀʊɽʃʔʅʆɻʆ 

ʂʆʅʊʈʆʃʗ LISTERIA MONOCYTOGENES ɺ ʆɹʈɸɿʎɸʍ ʄʗʉʅʓʍ ʇʈʆɼʋʂʊʆɺ 

 

Ctïʧʦʨʦʛʦʚʳʡ ʮʠʢʣ 

ˉ ʦʙʨʘʟʮʘ ʄʷʩʥʦʡ ʧʨʦʜʫʢʪ 
Listeria 

monocytogenes 

IPS 
ɺʥʫʪʨʝʥʥʠʡ 
ʧʦʟʠʪʠʚʥʳʡ 
ʢʦʥʪʨʦʣʴ 

1 

ɺʘʨʝʥʘʷ çʃʶʙʠʪʝʣʴʩʢʘʷè 

16,23 29,69 

2 16,59 17,31 

3 14,77 14,76 

4 

ɺʝʪʯʠʥʘ ʚʘʨʝʥʘʷ 

15,89 15,98 

5 19,44 28,60 

6 24,27 29,18 

7 

çɼʦʢʪʦʨʩʢʘʷè ʢʦʣʙʘʩʘ 

19,11 27,39 

8 24,27 29,18 

9 35,46 32,91 

10 çɿʝʨʥʠʩʪʘʷè ʩʘʣʷʤʠ 34,39 32,58 

11 
çɿʝʨʥʠʩʪʘʷè ʩʘʣʷʤʠ 

32,94 31,90 

12 31,58 29,95 

13 

çʄʦʩʢʦʚʩʢʠʡè ʩʝʨʚʝʣʘʪ 

11,58 16,13 

14 7,47 18,52 

15 27,46 29,46 

16 çɹʨʘʫʥʰʚʝʡʛʩʢʘʷè ʩʳʨʦʢʦʧʯʝʥʘʷ 14,34 17,88 

17 çʇʨʦʰʫʪʪʦè ʩʳʨʦʢʦʧʯʝʥʘʷ 11,23 20,28 

18 

çʂʨʝʤʣʝʚʩʢʘʷè ʩʳʨʦʢʦʧʯʝʥʘʷ 

11,74 30,63 

19 9,78 29,74 

20 6,10 29,19 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʇʎʈïʘʥʘʣʠʟ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʫʢʘʟʘʥʥʳʡ ʚ 

ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴ Listeria monocytogenes ʚ ʦʙʨʘʟʮʘʭ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. ɹʳʩʪʨʳʡ ʤʝʪʦʜ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʣ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. ʕʪʦ ʙʳʩʪʨʳʡ, ʧʨʦʩʪʦʡ, ʩʧʝʮʠʬʠʯʥʳʡ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʦʙʥʘʨʫʞʝʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪʘʭ. 
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ʈɸɿɺʀʊʀɽ APUS CONCNIFORMIS SH.  

ɺ ʈʀʉʆɺʓʍ ʇʆʉɽɺɸʍ ʊɸʐʂɽʅʊʉʂʆʁ ʆɹʃɸʉʊʀ 

 

Éʆʪʘʤʠʨʟʘʝʚ ʅ. ɻ., ORCID 0000-0003-3741-4007, ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʨʠʩʦʚʦʜʩʪʚʘ, ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, otamirzaevn@gmail.com 

 

DEVELOPMENT APUS CONCNIFORMIS SH. IN RICE CROPS  

OF TASHKENT REGION 

 

ÉOtamirzaev N., ORCID 0000-0003-3741-4007, Ph.D., Rice Research Institute,  

Tashkent, Uzbekistan, otamirzaevn@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ Apus concniformis Sh. 

ʚ ʨʠʩʦʚʳʭ ʧʦʩʝʚʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʦʩʥʦʚʥʦʡ ʚʨʝʜʠʪʝʣʴ, ʦʙʠʪʘʶʱʠʡ ʚ 

ʘʛʨʦʙʠʦʮʝʥʦʟʝ ʨʠʩʘ. Apus concniformis Sh. ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʚʨʝʜ, ʫʥʠʯʪʦʞʘʷ ʤʦʣʦʜʳʝ ʚʩʭʦʜʳ 

ʨʠʩʘ. ɺ ʚʘʨʠʘʥʪʝ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʨʘʯʢʘ ʥʘ 1 ʤ2 ð 10, 15 ʠ 20 ʵʢʟ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʙʣʶʜʘʣʘʩʴ 

ʛʠʙʝʣʴ ʨʦʩʪʢʦʚ ð 10,3, 18,4, 23,8 ʠ 30,8. ʅʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʨʘʯʢʘ ʥʘ 1 ʤ2 ʩʦʩʪʘʚʠʣʘ 

ʦʪ 5ï15 ɻʢʟ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʥʘ 10,3ï30,8% ʠʣʠ ʥʘ 7,1ï21,2 ʮ/ʛʘ.  

 

Abstract. The results of studies on the study of Apus concniformis Sh. in rice crops of 

the Tashkent region. This is the main pest that lives in rice agroecosystem. Apus concniformis Sh. 

inflicts great harm by destroying young seedlings of rice. In the variant with a crustacean density 

per 1 m2 ð 10, 15 and 20 specimens accordingly, death of sprouts was observed ð 10.3, 18.4, 23.8 

and 30.8. In areas where the density of the crustacean per 1 m2 was from 5ï15 specimens. The crop 

yield decreased by 10.3ï30.8% or 7.1ï21.2 centner per hectare. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʙʠʦʮʝʥʦʟ, ʨʠʩ, ʟʝʨʥʦ, ʟʘʱʠʪʘ, ʚʨʝʜʠʪʝʣʴ, ʫʨʦʞʘʡ. 

 

Keywords: agroecosystem, rice, grain, protection, pest harm, harvest. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʈʠʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ, ʧʦ 

ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ, ʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʨʝʜʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ð ʧʝʨʚʦʝ 

ʤʝʩʪʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʳʭ ʤʝʨ ʧʦ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʫʯʝʥʳʝ 

ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʨʠʩʘ, ʪʘʢʠʝ ʢʘʢ ʂʠʪʘʡ, ʀʥʜʠʷ, ɺʴʝʪʥʘʤ, ʀʥʜʦʥʝʟʠʷ, 

ʗʧʦʥʠʷ ʠ ʂʦʨʝʷ ʧʨʦʚʦʜʷʪ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʘʢʠʤ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʘʢ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʦʧʨʝʜʝʣʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʳʷʚʣʝʥʠʶ ʩʪʝʧʝʥʠ ʫʱʝʨʙʘ ʚʨʝʜʠʪʝʣʝʡ ʨʠʩʘ ʠ ʩʦʟʜʘʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʫʱʝʨʙʘ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ð ʘʢʪʫʘʣʴʥʘ ̫ʟʘʜʘʯʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʥʳʝ ʨʝʬʦʨʤʳ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʨʠʩʦʚʳʭ ʧʣʦʱʘʜʝʡ, ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʇʨʦʚʝʜʝʥʳ ʠ ʧʨʦʚʦʜʷʪʩʷ ʦʙʰʠʨʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʦʟʜʘʥʠʶ ʠ ʚʳʨʘʱʠʚʘʥʠʶ ʩʦʨʪʦʚ ʨʠʩʘ ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʨʝʜʥʳʤ ʦʨʛʘʥʠʟʤʘʤ.  
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ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʜʠʪʝʣʠ ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʨʠʩʦʚʳʤ ʧʦʩʝʚʘʤ. 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʚʨʝʜ ʥʘʥʦʩʠʪ ʨʘʯʦʢïɦ ʠʪʝʥʴ (Apus concriformis Sh.). ɺʨʝʜ ʦʪ ʵʪʦʛʦ 

ʦʙʠʪʘʪʝʣʷ ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʫʝʪʩʷ ʚ ʧʝʨʠʦʜ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ ʨʘʩʪʝʥʠʡ, ʢʦʛʜʘ ʠʟ-ʟʘ 

ʧʦʚʨʝʞʜʝʥʠʡ ʦʥʠ ʤʘʩʩʦʚʦ ʛʠʙʥʫʪ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ, ʧʨʦʷʚʣʷʝʤʳʡ ʠʟ-ʟʘ ʧʦʜʛʨʳʟʘʥʠʷ ʤʦʣʦʜʳʭ 

ʢʦʨʥʝʡ, ʧʨʠʚʦʜʠʪ ʢ ʠʟʨʝʞʠʚʘʥʠʶ ʧʦʩʝʚʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʨʠʩʘ ʚʦ ʚʩʝ ʬʘʟʳ ʝʛʦ ʨʘʟʚʠʪʠʷ, 

ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. ɺ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʥʘ 2017ï

2021 ʛʦʜʳ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʦʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ ç... ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʨ 

ʙʦʨʴʙʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡè. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʥʮʠʧʳ ʠ ʩʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ. ʆʜʥʦʡ ʠʟ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ çʟʘʱʠʪʘ ʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡè, ʧʦ 

ʢʦʪʦʨʦʡ ʟʘʱʠʪʘ ʨʠʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʕʪʘ ʤʝʪʦʜʳ ʧʦʢʘ ʚʥʝʜʨʷʝʪʩʷ 

ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ [6ï7]. 

ɺ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʚ 30ï90-ʭ ʛʦʜʘʭ ʧʨʝʜʳʜʫʱʝʛʦ ʩʪʦʣʝʪʠʷ ʠʥʪʝʥʩʠʚʥʦ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʨʝʜʠʪʝʣʝʡ ʨʠʩʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʨʴʙʳ ʩ ʥʠʤʠ [2ï3, 

5].  

ɻʣʦʙʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʳʥʝ, ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ 

ʧʦʩʝʚʘ ʟʝʨʥʦʚʳʭ, ʦʨʛʘʥʠʟʘʮʠʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʦʞʥʠʚʥʳʭ ʚʳʩʝʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠ 

ʩʦʩʪʘʚ ʘʛʨʦʙʠʦʮʝʥʦʟʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʦʩʪʫ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʨʠʩʘ. 

ʉʦʟʜʘʥʠʝ ʩʨʝʜʥʝ ʠ ʧʦʟʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʨʠʩʘ, ʟʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʨʠʩʘ ʠ ʧʦʩʝʚʘ ʚ 

ʟʘʪʘʧʣʠʚʘʝʤʳʝ ʫʯʘʩʪʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʦʩʪʫ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʯʢʘïɦ ʠʪʥʷ. ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʤʝʨ ʙʦʨʴʙʳ ʩ ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ (ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ) ʠ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʦʩʥʦʚʥʳʭ 

ʚʨʝʜʠʪʝʣʝʡ ʨʠʩʘ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʠʩʘ ʦʪ 

ʚʨʝʜʠʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʨʝʜʠʪʝʣʝʡ ʚ ʘʛʨʦʙʠʦʮʝʥʦʟʘʭ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠʭ ʨʘʟʚʠʪʠʷ, ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʚ ʙʦʨʴʙʝ ʩ ʥʠʤʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʩʪʘʥʦʚʠʪʴ ʩʦʩʪʘʚ ʚʨʝʜʠʪʝʣʝʡ ʨʠʩʘ ʚ ʧʝʨʠʦʜ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ, ʘ 

ʪʘʢʞʝ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ; ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʚʨʝʜʠʪʝʣʝʡ ʥʘʥʦʩʷʱʠʭ ʚʨʝʜ 

ʨʠʩʫ; ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʚʨʝʜʦʥʦʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʨʦʛʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʨʝʜʦʥʦʩʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʨʠʩʘ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʕʥʪʦʤʦʣʦʛʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʘʛʨʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ, ʠʟʜʘʥʥʳʤ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʐ. ʊ. ʍʦʜʞʘʝʚʘ: çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʧʦ ʠʩʧʳʪʘʥʠʶ ʠʥʩʝʢʪʠʮʠʜʦʚ, ʘʢʘʨʠʮʠʜʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʬʫʥʛʠʮʠʜʦʚè, ʘ 

ʪʘʢʞʝ ʧʦ ʤʝʪʦʜʘʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ɸ. ɸ. ʐʘʢʠʨʦʚʳʤ ʠ ʜʨ., ʘ ʪʘʢʞʝ ɸ. ʀ. ʂʘʩʴʷʥʦʚʳʤ 

[1, 4]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʥʳʡ 

ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʚʨʝʜʠʪʝʣʝʡ, ʦʙʠʪʘʶʱʠʝ ʚ ʘʛʨʦʙʠʦʮʝʥʦʟʝ ʨʠʩʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʨʦʜʥʳʝ ʵʥʪʦʤʦʬʘʛʠ, ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʠ ʚʨʝʜʠʪʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘʥʦʩʷʪ 

ʙʦʣʴʰʦʡ ʚʨʝʜ ʨʠʩʫ ʚ ʬʘʟʝ ʧʨʦʨʘʩʪʘʥʠʷ, ʧʦʚʨʝʞʜʘʷ ʚʝʛʝʪʘʪʠʚʥʳʝ ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ 

ʨʘʩʪʝʥʠʡ. ʀʟ ʦʩʥʦʚʥʳʭ ʚʨʝʜʠʪʝʣʝʡ, ʦʙʠʪʘʶʱʠʭ ʚ ʘʛʨʦʙʠʦʮʝʥʦʟʝ ʨʠʩʘ, ð ɻ ʪʦ ɦ ʠʪʝʥʴ Apus 

concriformis Sh. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʙʨʘʟ ʞʠʟʥʠ ʵʪʦʛʦ ʚʨʝʜʠʪʝʣʷ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥ. 
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ʑʠʪʝʥʴ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ Crustacea, ʦʪʨʷʜ Phillapoda, ʩʝʤʝʡʩʪʚʦ Apedeae, ʚʠʜ Apus 

concriformis Sh. 

ɹʳʣʦ ʠʟʫʯʝʥʦ, ʯʪʦ ʨʘʯʦʢ-ʱʠʪʝʥʴ, ʧʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʧʦʝʜʘʷ 

ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʨʠʩʘ, ʧʨʠ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ +22,4ï+22,9Áʉ, ʥʘʯʠʥʘʶʪ ʙʳʩʪʨʦ 

ʧʝʨʝʜʚʠʛʘʪʴʩʷ, ʵʪʠʤ ʩʘʤʳʤ ʦʙʨʳʚʘʶʪ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ. ʇʦʚʨʝʞʜʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʚʩʧʣʳʚʘʶʪ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ ʠ ʧʦʛʠʙʘʶʪ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʚʨʝʜ ʥʘʥʦʩʠʪʩʷ ʧʦʟʜʥʦ ʚʳʩʝʷʥʥʳʤ 

ʧʦʩʝʚʘʤ ʨʠʩʘ. ʑʠʪʝʥʴ ʭʦʨʦʰʦ ʩʝʙʷ ʯʫʚʩʪʚʫʝʪ ʠ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʘʝʪʩʷ ʥʘ ʤʝʜʣʝʥʥʦ 

ʧʨʦʪʦʯʥʳʭ ʠ ʥʝʧʨʦʪʦʯʥʳʭ ʚʦʜʘʭ. ʂ ʚʝʯʝʨʫ ʝʛʦ ʜʚʠʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʷʣʳʤ, ʥʦ ʢʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʜʥʷ ʦʥ ʚʥʦʚʴ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ. ʉʘʤʢʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʠʶʥʷ ʦʪʢʣʘʜʳʚʘʝʪ ʜʦ 100 

ʰʪ. ̫ʠʮ ʚ ʧʦʯʚʫ. ʆʥʠ ʪʘʤ ʞʝ ʧʝʨʝʟʠʤʦʚʳʚʘʶʪ. 

ʑʠʪʝʥʴ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʩʨʝʜʥʝʤ 

ʚʳʰʝ +14Áʉ, ʚʦ II ʜʝʢʘʜʝ ʤʘʷ ð I ʜʝʢʘʜʝ ʠʶʥʷ, ʢʦʛʜʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ 

+23,4ï+29,7Áʉ ʠ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʤʦʣʦʜʳʤ ʨʦʩʪʢʘʤ ʨʠʩʘ. 

ʉʝʟʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚʨʝʜʠʪʝʣʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ.  

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ ʚʠʜʥʦ, ʯʪʦ ʚʨʝʜʠʪʝʣʴ ʚ ʬʘʟʝ ʷʠʮ ʫʭʦʜʠʪ ʥʘ 

ʜʠʘʧʘʫʟʫ ʠ ʚ ʪʝʯʝʥʠʝ 7 ʤʝʩʷʮʝʚ ʧʝʨʝʟʠʤʦʚʳʚʘʝʪ ʚ ʧʦʯʚʝ.  

 

ʊʘʙʣʠʮʘ. 

ʉʊɽʇɽʅʔ ʅɸʅʆʉʀʄʆɻʆ ɺʈɽɼɸ ʈɸʏʂɸʄʀ ʇʆʉɽɺɸʄ ʈʀʉɸ 

(ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʋʨʪʘʯʠʨʯʠʢʩʢʠʡ ʨʘʡʦʥ, ʋʟʅʀʀʈʠʩʘ) 

 

 ̄ ʂʦʣʠʯʝʩʪʚʦ ʨʘʯʢʘ ʥʘ 1ʤ2, 

ʵʢʟ. 

ʇʨʦʨʘʩʪʘʥʠʝ 

ʩʝʤʷʥ, % 

ʋʨʦʞʘʡʥʦʩʪʴ 

ʮ/ʛʘ ʋʙʳʣʴ 

ʮ/ʛʘ 
ʇʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʢʦʥʪʨʦʣʶ, % 

ʉʦʨʪ çʄʫʩʪʘʢʠʣʣʠʢè 

1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʚʨʝʜʠʪʝʣʷ) 100 68,8 ð ð 

2. 5 88,1 61,7 ī7,1 10,3 

3. 10 75,6 56,1 ī12,7 18,4 

4. 15 67,5 52,3 ī16,4 23,8 

5. 20 60,5 47,6 ī21,2 30,8 

ʅʉʈ05 ð 2,2 

ʉʦʨʪ çʀʩʢʘʥʜʘʨè 

1. ʂʦʥʪʨʦʣʴ (ʙʝʟ ʚʨʝʜʠʪʝʣʷ) 100 62,9 ð ð 

2. 5 79,8 49,6 ī13,3 21,1 

3. 10 70,0 45,7 ī17,2 27,3 

4. 15 64,2 42,0 ī20,9 33,2 

5. 20 61,8 40,0 ī23,0 36,6 

ʅʉʈ05 ð 1,7 ʮ/ʛʘ 

 

ɺ ʤʘʝ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ, ʢʦʛʜʘ ʥʘʩʪʫʧʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʚʨʝʜʠʪʝʣʴ ʥʘʯʠʥʘʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʠʟ ʷʠʮ ʚʳʭʦʜʷʪ ʣʠʯʠʥʢʠ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ ʧʦʷʚʣʷʶʪʩʷ 

ʤʦʣʦʜʳʝ ʧʨʦʨʦʩʪʢʠ ʨʠʩʘ. ɺʳʞʠʚʰʠʝ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ ʣʠʯʠʥʢʠ ʥʘʯʠʥʘʶʪ ʧʠʪʘʪʴʩʷ. ʕʪʦʪ 

ʧʝʨʠʦʜ ʧʨʦʭʦʜʠʪ ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʤʘʷ ʧʦ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʠʶʥʷ. ʕʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʧʝʨʠʦʜʦʤ ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʚʨʝʜʠʪʝʣʝʤ. ʀʤʘʛʦ ʚʨʝʜʠʪʝʣʷ ʚ 

ʠʶʥʝ ʤʝʩʷʮʝ, ʥʘʯʠʥʘʝʪ ʦʪʢʣʘʜʳʚʘʪʴ ʷʡʮʘ. ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʯʦʢ ʱʠʪʝʥʴ ʥʘʥʦʩʠʪ 

ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʠʤʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʨʦʨʘʩʪʘʥʠʷ ʨʠʩʘ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥ rʥʘʙʣʶʜʝʥʠʷ ʟʘ ʵʪʠʤ 

ʚʨʝʜʠʪʝʣʝʤ. ʇʦʩʣʝ ʧʦʩʝʚʘ ʩʝʤʷʥ ʨʠʩʘ ʩʦʨʪʦʚ çʄʫʩʪʘʢʠʣʣʠʢè ʠ çʀʩʢʘʥʜʘʨè, ʥʘ ʦʧʳʪʥʳʭ 
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ʧʦʣʷʭ ð ʧʨʦʚʝʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʚʨʝʜʠʪʝʣʷ ʙʳʣʠ ʚʳʧʫʱʝʥʳ ʥʘ 1 ʤ2 ʧʣʦʱʘʜʠ 5, 10, 15 ʠ 20 ʵʢʟ. ʚʨʝʜʠʪʝʣʝʡ ʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʫʱʝʨʙʘ, ʥʘʥʝʩʝʥʥʦʛʦ ʠʤʠ ʨʘʩʪʝʥʠʷʤ. ʊʘʢʠʝ ʞʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʣʠʩʴ ʠ ʥʘ 

ʧʦʩʝʚʘʭ ʨʠʩʘ ʩʦʨʪʘ çʀʩʢʘʥʜʘʨè.  

ɺ ʢʦʥʪʨʦʣʝ (ʙʝʟ ʚʨʝʜʠʪʝʣʷ), ʩʝʤʝʥʘ ʧʨʦʨʦʩʣʠ ʥʝ ʧʦʚʨʝʞʜʝʥʥʳʝ, ʘ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ 

ʧʣʦʪʥʦʩʪʴ ʨʘʯʢʘ ʥʘ 1 ʤ2 ʩʦʩʪʘʚʣʷʣʘ 5 ʵʢʟ., ʫʱʝʨʙ ʤʦʣʦʜʳʤ ʨʦʩʪʢʘʤ ʩʦʩʪʘʚʠʣ 10,3%.  

ɺ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʨʘʯʢʘ ʥʘ 1 ʤ2 10; 15 ʠ 20 ʵʢʟ., ʧʨʦʨʦʩʰʠʝ ʩʝʤʝʥʘ ʨʠʩʘ 

ʩʦʩʪʘʚʠʣʠ: 75,6%; 67,5% ʠ 60,5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 18,4%; 23,8% ʠ 30,8% ʨʦʩʪʢʦʚ ð ʧʦʛʠʙʣʠ.  

ɽʩʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 68,8 ʮ/ʛʘ, ʪʦ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ 

ʧʣʦʪʥʦʩʪʴ ʨʘʯʢʘ  ʥʘ 1 ʤ2 ʩʦʩʪʘʚʠʣʘ ʦʪ 5ï15 ɻʢʟ. ʫʨʦʞʘʡʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ð ʦʪ 10,3% ʜʦ 30,8%, 

ʪ. ʝ. ʥʘ 7,1ï21,2 ʮ/ʛʘ.   

ʇʨʠ ʧʣʦʪʥʦʩʪʠ ʚʨʝʜʠʪʝʣʷ 5; 10; 15 ʠ 20 ʵʢʟ. ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ ʨʘʯʦʢ ʥʘʥʝʩ ʫʱʝʨʙ ʦʪ 

21,1% ʜʦ 36,6% (ʊʘʙʣʠʮʘ). ʋʨʦʞʘʡʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʦʪ 13,3 ʮ/ʛʘ ʜʦ 23,0 ʮ/ʛʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʣʦʪʥʦʩʪʠ ʨʘʯʢʘ ʥʘ 1 ʤ2 ʙʦʣʝʝ 5 ʵʢʟ. ð ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʜʝʥʠʝ ʟʘʱʠʪʥʳʭ ʦʙʨʘʙʦʪʦʢ.  

 

ɺʳʚʦʜʳ 

ʑʠʪʝʥʴ ʨʘʟʚʠʚʘʝʪʩʷ ʦʜʥʠʤ ʧʦʢʦʣʝʥʠʝʤ. ʈʘʩʪʝʥʠʷ ʨʠʩʘ ʧʦʚʨʝʞʜʘʶʪ ʣʠʯʠʥʢʠ ʚʨʝʜʠʪʝʣʷ, 

ʢʦʪʦʨʳʝ ʚʝʩʥʦʡ ʚʳʣʫʧʣʷʶʪʩʷ ʠʟ ʫʜʘʯʥʦ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʚ ʧʦʯʚʝ ʷʠʮ. ʕʪʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ II 

ʜʝʢʘʜʫ ʤʘʷ ð ʥʘʯʘʣʦ ʠʶʥʷ. 

ɺ ʚʘʨʠʘʥʪʝ ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʨʘʯʢʘ ʥʘ 1 ʤ2 10; 15 ʠ 20 ɻʢʟ., ʧʨʦʨʦʩʰʠʝ ʩʝʤʝʥʘ ʨʠʩʘ 

ʩʦʩʪʘʚʠʣʠ 75,6%; 67,5% ʠ 60,5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 18,4%; 23,8% ʠ 30,8% ʨʦʩʪʢʦʚ ʧʦʛʠʙʣʠ.  

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 68,8 ʮ/ʛʘ, ʘ ʚ ʚʘʨʠʘʥʪʝ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ 

ʨʘʯʢʘ ʥʘ 1 ʤ2 ð ʦʪ 5ï15 ɻʢʟ. ʫʨʦʞʘʡʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ ʥʘ 10,3ï30,8%, ʪ. ʝ. ʥʘ 7,1ï21,2 ʮ/ʛʘ. 
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MECHANISM OF COGNITIVE DETERIORAT ION,  

THEIR MANIFESTATION AND DIAGNOSIS IN CAT S 

(DIFFERENCES BETWEEN NORMAL AND PATHOLO GICAL  AGING ) 

 

ÉTamrazova V., ORCID: 0000-0003-3258-7814, Peoplesô Friendship University of Russia, 

Moscow, Russia, tamrazovava@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʜʠʩʬʫʥʢʮʠʡ ʫ 

ʢʦʰʝʢ, ʠʭ ʜʠʘʛʥʦʩʪʠʢʘ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʨʝʥʠʝʤ. 

ʇʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʫ ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺʦʟʨʘʩʪʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʞʠʚʦʪʥʳʭ ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʚʳʣʝʯʠʪʴ ʠʣʠ ʦʙʨʘʪʠʪʴ ʚʩʧʷʪʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʜʠʢʘʤʝʥʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʤʦʛʫʪ ʟʘʤʝʜʣʠʪʴ ʧʨʦʮʝʩʩ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʝʪ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʙʝʪʘïʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥʳ 

E ʠ C, ʩʝʣʝʥ, Lïʢʘʨʥʠʪʠʥ.  

 

Abstract. The features of age-related cognitive dysfunctions in cats, their diagnosis, and 

the differences between natural and pathological aging are considered. Pathological aging in 

animals has its own characteristics. Ageïrelated cognitive impairment in animals cannot be 

completely cured or reversed. However, certain medications and medical procedures can slow down 

the process. It is proposed to use special diets that include betaïcarotene, vitamins E and C, 

selenium, Lïcarnitine. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʝʨʠʥʘʨʠʷ, ʟʦʦʣʦʛʠʷ, ʩʪʘʨʝʥʠʝ, ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. 

 

Keywords: veterinary medicine, zoology, aging, cognitive disorders. 

 

ʋʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʭ ʞʠʟʥʠ. ʅʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫ ʥʠʭ ʧʨʦʷʚʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ. ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ, ʧʦʵʪʦʤʫ 

ʠʥʦʛʜʘ ʪʨʫʜʥʦ ʧʦʩʪʘʚʠʪʴ ʢʦʥʢʨʝʪʥʳʡ ʜʠʘʛʥʦʟ. 

ɺʝʪʝʨʠʥʘʨʳ ʠʥʦʛʜʘ ʠʩʧʳʪʳʚʘʶʪ ʩʣʦʞʥʦʩʪʠ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʭ 

ʜʠʩʬʫʥʢʮʠʡ.  

ʀʩʩʣʝʜʫʶʪʩʷ ʩʦʙʘʢʠ ʠ ʢʦʰʢʠ ʩ ʫʭʫʜʰʝʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʯʪʦʙʳ ʥʘʡʪʠ 

ʣʫʯʰʠʝ ʩʧʦʩʦʙʳ ʣʝʯʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʠʪʦʤʮʝʚ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʜʠʩʬʫʥʢʮʠʠ ʤʦʟʛʘ ʫ ʩʦʙʘʢ ʠʩʩʣʝʜʦʚʘʥʳ ʙʦʣʝʝ ʧʦʣʥʦ, ʯʝʤ ʫ ʢʦʰʝʢ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘʨʫʰʝʥʠʷ 

ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʢʦʰʝʢ (ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʠʡ ʥʦʨʤʘʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 
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ʉʪʘʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʤʝʨʪʠ. 

ʉʪʘʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʥʪʦʛʝʥʝʟʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʛʝʥʝʪʠʢʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʨʝʥʠʶ ʠʤʝʥʫʝʪʩʷ ʚʠʪʘʫʢʪʦʤ [2].  

ɽʩʪʴ ʥʦʨʤʘʣʴʥʦʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ (ʫʩʢʦʨʝʥʥʦʝ ʠʣʠ ʟʘʤʝʜʣʝʥʥʦʝ). 

ʇʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʟʳʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʠ ʧʨʦʷʚʣʷʝʪʩʷ, ʢ ʧʨʠʤʝʨʫ, ʚ ʚʠʜʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʕʪʠ ʬʘʢʪʦʨʳ ʩʣʝʜʫʝʪ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʵʥʜʦʛʝʥʥʳʝ (ʚʳʟʚʘʥʥʳʝ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʠʯʠʥʘʤʠ) ʠ ʵʢʟʦʛʝʥʥʳʝ (ʚʳʟʚʘʥʥʳʝ ʚʥʝʰʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ)  

ʂ ʵʥʜʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ: ʛʝʥʝʪʠʢʘ, ʥʘʨʫʰʝʥʠʷ ʚ ʤʝʪʘʙʦʣʠʟʤʝ, ʥʘʨʫʰʝʥʠʷ ʚ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ, ʠʥʪʦʢʩʠʢʘʮʠʷ. ʂ ʵʢʟʦʛʝʥʥʳʤ: ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʥʘʨʫʰʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪ. ʜ. [3].  

ɽʩʪʴ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʪʦ, ʢʦʛʜʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ï ʩ ʩʘʤʦʛʦ 

ʨʦʞʜʝʥʠʷ, ʧʨʠ ʦʢʦʥʯʘʥʠʠ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʘ ʠʣʠ ʥʘʩʪʫʧʣʝʥʠʷ ʢʣʠʤʘʢʩʘ. 

ɻʝʨʠʘʪʨʠʷ ʢʘʞʜʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ) ʠʤʝʶʪ 

ʚʘʨʴʠʨʫʶʱʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. ʂ ʧʨʠʤʝʨʫ, ʛʨʝʥʣʘʥʜʩʢʠʡ ʢʠʪ ð 

210 ʣʝʪ, ʘ ʜʦʤʘʰʥʷʷ ʢʦʰʢʘ ð 29 ʣʝʪ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʝʥʠʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʫ ʧʦʧʫʣʷʮʠʡ ʦʜʥʦʛʦ ʚʠʜʘ ʠ ʜʘʞʝ 

ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ.  

ɺʦʟʨʘʩʪʥʳʝ ʞʠʚʦʪʥʳʝ ʩʪʨʘʜʘʶʪ ʦʪ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ 

(ʪʘʢʠʭ, ʢʘʢ ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʠ ʪ. ʜ.). 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʨʷʜʫ ʟʘʥʠʤʘʶʪ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ð ʢʦʤʧʣʝʢʩ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʨʠʷʪʠʷ ʠ ʘʥʘʣʠʟʘ 

ʠʥʬʦʨʤʘʮʠʠ [3].  

ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʨʘʩʩʪʨʦʡʩʪʚ:  

ïʜʝʟʦʨʠʝʥʪʘʮʠʷ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ; 

ïʧʦʪʝʨʷ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ;  

ïʠʟʤʝʥʝʥʠʷ ʚ ʩʫʪʦʯʥʦʤ ʨʠʪʤʝ ʞʠʚʦʪʥʦʛʦ;  

ïʫʚʝʣʠʯʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ;  

ïʧʨʦʙʣʝʤʳ ʩ ʧʘʤʷʪʴʶ.  

ɼʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʧʠʩʘʥʳ ʚ ʪʨʫʜʘʭ ʧʦ ʚʝʪʝʨʠʥʘʨʠʠ [1]. 

 

ɼʝʟʦʨʠʝʥʪʘʮʠʷ ʫ ʞʠʚʦʪʥʦʛʦ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘʧʨʠʤʝʨ, ʢʦʰʢʘ ʪʝʨʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʨʘʯʠʚʘʪʴʩʷ ʥʘʟʘʜ ʠ ʥʝ ʤʦʞʝʪ ʚʳʙʨʘʪʴʩʷ ʠʟ ʫʛʣʘ ʢʦʤʥʘʪʳ, ʠʣʠ ʦʙʦʡʪʠ ʤʝʙʝʣʴ. 

ʊʘʢʘʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ 

ʩʠʤʧʪʦʤʦʤ.  

ʀʟʤʝʥʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʚʳʨʘʞʘʶʪʩʷ ʚ ʧʨʦʷʚʣʝʥʠʠ ʘʛʨʝʩʩʠʠ ʢ 

ʣʶʜʷʤ ʠʣʠ ʜʨʫʛʠʤ ʞʠʚʦʪʥʳʤ, ʩ ʢʦʪʦʨʳʤʠ ʧʠʪʦʤʮʳ ʨʘʥʝʝ ʥʝ ʠʩʧʳʪʳʚʘʣʠ ʚʨʘʞʜʳ (ʙʝʟ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʚʦʜʘ). ʀʣʠ ʥʘʦʙʦʨʦʪ. 

ʇʨʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʢʦʰʢʠ ʧʝʨʝʩʪʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʣʠʯʥʫʶ ʛʠʛʠʝʥʫ (ʢ 

ʧʨʠʤʝʨʫ, ʚʳʣʠʟʳʚʘʪʴʩʷ).  

ʀʟʤʝʥʝʥʠʝ ʚ ʩʫʪʦʯʥʦʤ ʨʠʪʤʝ ʦʟʥʘʯʘʝʪ ʠʟʤʝʥʝʥʠʝ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʩʪʠ ʢʦʰʢʠ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

207 

 

ʉʠʤʧʪʦʤʦʤ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʪʘʢʞʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʜʝʬʝʢʘʮʠʷ ʚ ʥʝʧʨʠʚʳʯʥʳʭ 

ʨʘʥʝʝ ʜʣʷ ʞʠʚʦʪʥʦʛʦ ʤʝʩʪʘʭ (ʭʦʪʷ ʵʪʦ ʠ ʥʝ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ ʥʝʚʨʦʣʦʛʠʝʡ). 

ʋʚʝʣʠʯʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ ʚ ʧʦʪʝʨʝ ʧʨʝʞʥʠʭ ʬʦʙʠʡ, ʪʘʢ ʠ ʚ ʧʦʷʚʣʝʥʠʠ 

ʥʦʚʳʭ ï ʙʦʷʟʥʴ ʰʫʤʘ, ʙʦʷʟʥʴ ʦʜʠʥʦʯʝʩʪʚʘ ʠ ʪ. ʜ. 

ʅʘʨʫʰʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ (ʧʦʤʠʤʦ ʯʠʩʪʦ ʟʦʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ) ʤʦʛʫʪ ʩʪʘʪʴ 

ʧʨʠʯʠʥʦʡ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʠ ʤʦʟʛʘ. ʂʦʨʘ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʩʦʩʪʦʠʪ ʠʟ ʥʝʡʨʦʥʦʚ ʠ 

ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʅʝʡʨʦʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ ʫ 

ʞʠʚʦʪʥʳʭ [3].  

ʉʝʥʠʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʥʠʞʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʨʫʰʝʥʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ.  

ʕʪʦ ʘʪʨʦʬʠʷ ʮʝʨʝʙʨʦʢʦʨʪʠʢʘʣʴʥʳʭ ʠ ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʝʚ, ʫʚʝʣʠʯʝʥʠʝ ʞʝʣʫʜʦʯʢʘ ʤʦʟʛʘ, 

ʩʫʞʝʥʠʝ ʠʟʚʠʣʠʥ ʠ ʨʘʩʰʠʨʝʥʠʝ ʙʦʨʦʟʜ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ. ɼʣʷ ʧʦʣʫʰʘʨʠʡ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʥʦ ʣʝʧʪʦʤʠʥʝʥʛʘʣʴʥʦʝ ʫʪʦʣʱʝʥʠʝ, ʤʠʥʝʥʛʘʣʴʥʦʝ ʦʪʚʝʨʜʝʥʠʝ, ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʟʤʝʨʦʚ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʝʜʫʢʮʠʠ 

ʥʝʡʨʦʥʦʚ).  

ʅʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʦʣʠ ʧʨʘʚʦʛʦ ʧʦʣʫʰʘʨʠʷ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ (ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʟʨʠʪʝʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʬʝʨʝ, ʪʘʢʠʝ ʢʘʢ ʧʦʪʝʨʷ 

ʦʨʠʝʥʪʘʮʠʠ). ʃʝʚʦʝ ʧʦʣʫʰʘʨʠʝ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʬʫʥʢʮʠʠ [1]. 

ɼʣʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʤʦʟʛʘ ʚʦʟʨʘʩʪʥʳʭ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʥʘ ʪʘʢʞʝ ʛʠʧʦʢʩʠʷ 

(ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʫʭʫʜʰʝʥʠʝʤ ʨʘʙʦʪʳ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ), ʘʥʝʤʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʚʷʟʢʦʩʪʴ 

ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ.  

ʄʠʪʦʭʦʥʜʨʠʠ ʨʘʙʦʪʘʶʪ ʩ ʤʝʥʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʧʨʦʠʟʚʦʜʷʪ ʙʦʣʴʰʝ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ. ʄʦʟʛʦʚʳʝ ʪʢʘʥʠ ʦʩʦʙʝʥʥʦ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʜʘʥʥʦʛʦ 

ʪʠʧʘ ʚʝʱʝʩʪʚ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʨʝʥʠʝʤ. 

ʇʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʫ ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʄʥʦʛʠʝ ʩʠʤʧʪʦʤʳ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʜʦʤʘʰʥʝʡ ʢʦʰʢʠ ʤʦʞʥʦ ʥʘʧʨʷʤʫʶ 

ʩʦʦʪʥʝʩʪʠ ʩ ʩʠʤʧʪʦʤʘʤʠ ʪʘʢʠʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʝʟʠʩʘ, ʢʘʢ 

ʩʠʥʜʨʦʤ ɸʣʴʮʛʝʡʤʝʨʘ [4]. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʟʘʤʝʜʣʝʥʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʠ ʩʝʨʴʝʟʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʤʦʪʦʨʥʦʡ ʩʬʝʨʳ. ɺʦ-ʚʪʦʨʳʭ ð ɻʭʦʧʨʘʢʩʠʶ, ʧʘʨʘʬʘʟʠʶ ʚ ʟʘʜʘʯʘʭ ʥʘ ʟʘʧʦʤʠʥʘʥʠʝ 

ʠ ʪ. ʜ. [1]. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʩʦʙʳʭ ʘʥʦʤʘʣʠʷʭ ʥʝʡʨʦʥʦʚ ð ʥʘʣʠʯʠʠ ʙʣʷʰʝʢ ʠ 

ʥʝʡʨʦʬʠʙʨʠʣʣʷʨʥʳʭ ʢʣʫʙʢʦʚ. 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʟʛʝ ʧʨʦʷʚʣʷʶʪʩʷ ʪʘʢʞʝ  ʠ ʚ ʥʘʨʫʰʝʥʠʠ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ð ʮʝʨʝʙʨʘʣʴʥʳʝ ʤʠʢʨʦʘʥʝʚʨʠʟʤʳ ʠ ʤʠʢʨʦʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʢʦʨʢʦʚʳʭ 

ʦʪʜʝʣʘʭ.  

ʉʚʷʟʴ ʜʝʛʝʥʝʨʘʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʠ ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʧʨʠʨʦʜʫ. 

ʆʙʘ ʪʠʧʘ ʨʘʩʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʦʙʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʢʘʢ ʙʦʣʝʝ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʪʘʢ ʠ ʩʦʚʝʨʰʝʥʥʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ (ʢʘʢ ʘʥʦʤʘʣʠʠ ʥʝʡʨʦʥʦʚ). 

ɼʠʘʛʥʦʩʪʠʢʘ ʥʘʨʫʰʝʥʠʡ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢʘʭ ʦʩʣʦʞʥʝʥʘ 

ʥʝʢʦʪʦʨʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʥʝ ʦʩʦʙʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ 
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ʩʦʧʨʷʞʝʥʘ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʨʘʩʭʦʜʘʤʠ. ʏʘʩʪʦ ʩʠʤʧʪʦʤʳ ʜʝʛʝʥʝʨʘʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ 

ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʞʠʚʦʪʥʦʛʦ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʚʢʣʶʯʘʶʪ ʩʪʘʥʜʘʨʪʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, 

ʦʨʪʦʧʝʜʠʯʝʩʢʦʝ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ [6].  

ɺʦʟʨʘʩʪʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʞʠʚʦʪʥʳʭ ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʚʳʣʝʯʠʪʴ ʠʣʠ 

ʦʙʨʘʪʠʪʴ ʚʩʧʷʪʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʜʠʢʘʤʝʥʪʳ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʤʦʛʫʪ 

ʟʘʤʝʜʣʠʪʴ ʧʨʦʮʝʩʩ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʠʨʠʙʝʜʠʣʘ ʪʘʢʞʝ ʚʳʷʚʠʣʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʫʣʫʯʰʝʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʢʦʰʝʢ (ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʚ ʚʠʜʝ ʨʚʦʪʳ ʠ 

ʘʪʘʢʩʠʠ) [7].  

ʂʨʦʤʝ ʪʦʛʦ, ʚʝʪʝʨʠʥʘʨʘʤʠ ʢʨʘʡʥʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʜʠʝʪʳ ð 

ʚʢʣʶʯʘʶʱʠʝ ʙʝʪʘ-ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥʳ E ʠ C, ʩʝʣʝʥ, L-ʢʘʨʥʠʪʠʥ [8]. 

ʇʨʠʤʝʨʦʤ ʧʦʜʦʙʥʳʭ ʜʠʝʪ ʤʦʞʥʦ ʥʘʟʚʘʪʴ Purina One Vibrant Maturity [4].  

ɺʦʧʨʦʩ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʫ ʞʠʚʦʪʥʳʭ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʦ 

ʚʪʦʨʦʩʪʝʧʝʥʥʦʩʪʴʶ (ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʤʝʜʠʮʠʥʳ) ʟʘʜʘʯʠ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʟʘʜʘʯʝʡ ʣʝʯʝʥʠʷ ʣʶʜʝʡ.  
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ɸʥʥʦʪʘʮʠʷ. ʀʥʬʝʢʮʠʦʥʥʳʡ ʧʝʨʠʪʦʥʠʪ ʢʦʰʝʢ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʯʠʪʘʝʪʩʷ 

ʩʤʝʨʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʢʦʰʝʢ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʤʫʪʠʨʦʚʘʥʥʳʡ 

ʢʦʨʦʥʘʚʠʨʫʩ ʢʦʰʝʢ ð ʚʠʨʫʩ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʫʤʝʨʝʥʥʘʷ ʣʠʭʦʨʘʜʢʘ ʠ ʘʙʜʦʤʠʥʘʣʴʥʳʝ ʚʳʧʦʪʳ, ʥʦ ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʝʪʩʷ çʩʫʭʘʷè ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʢʦʰʢʠ ʧʨʠ ʧʦʩʪʘʚʣʝʥʥʦʤ ʜʠʘʛʥʦʟʝ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 

ʥʝʜʝʣʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʤ. ʅʘ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʪʝʨʘʧʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ, ʥʦ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ 

ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʪʝʤ ʥʠ ʤʝʥʝʝ, ʥʝ ʦʢʘʟʳʚʘʷ ʵʬʬʝʢʪʘ ʥʘ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ɺ 

ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ, 

ʨʝʢʦʤʝʥʜʫʶʪ ʢ ʧʨʠʤʝʥʝʥʠʶ ʠʣʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʪʝʨʘʧʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ. 

 

Abstract. Feline Infectious Peritonitis is currently considered to be a fatal disease of cats 

caused by mutated feline coronavirus. The most frequent symptoms are mild febrile and abdominal 

effusions, but also the occurring ódryô forms of the disease with more diverse symptoms. The life 

expectancy of cats with the diagnosed disease varies from a week to several months. The quality of 

life is generally low. Currently, there are no recommended Feline Infectious Peritonitis treatment 

protocols, but immunosuppressive measures that improve quality of life are commonly used. 

However, these immunosuppressive medications have no effect on lifeôs duration. In this review, 

modern drugs, which are used, recommended for using or may be effective in the treatment of 

Feline Infectious Peritonitis will be considered. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʝʨʠʪʦʥʠʪ ʢʦʰʝʢ, ʢʦʨʦʥʘʚʠʨʫʩ ʢʦʰʝʢ, 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʘʷ ʪʝʨʘʧʠʷ, ʭʣʦʨʦʭʠʥ, ʠʪʨʘʢʦʥʘʟʦʣ, ʧʨʦʧʝʥʪʦʬʠʣʣʠʥ, ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ 

ʘʥʪʠʪʝʣʘ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ.  

 

Keywords: Feline Infectious Peritonitis, feline coronavirus, immunosuppressure therapy, 

Chloroquinum, Itraconazolum, Pentoxyphyllinum, monoclonal antibodies, antiviral therapy.  

 

ɺʚʝʜʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʨʦʥʘʚʠʨʫʩ ʢʦʰʝʢ (FCoV) ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ 

ʜʦʤʘʰʥʠʭ, ʙʝʟʜʦʤʥʳʭ ʠ ʜʠʢʠʭ ʢʦʰʝʢ, ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʝʨʠʪʦʥʠʪ ʢʦʰʝʢ (Feline Infectious 

Peritonitis, FIP) ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ 10% FCoV ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʦʰʘʯʴʠʭ [1ï2]. ɺʦʟʨʘʩʪ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ: ʯʘʱʝ ʚʩʝʛʦ FIP (ʚ 70% ʩʣʫʯʘʝʚ 

[3]), ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʦʩʦʙʝʡ ʤʦʣʦʞʝ 1 ʛʦʜʘ [4]. ʉʝʨʦʧʦʟʠʪʠʚʥʦʩʪʴ FCoV ʩʦʩʪʘʚʣʷʝʪ ʦʪ 20 ʜʦ 60 

% ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʢʦʰʝʢ ʠ ʜʦ 90% ʚ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚʘʭ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʰʢʘʤʠ ʠ 

ʧʨʠʶʪʘʤʠ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʘ ʟʥʘʯʠʪ ʪʘʢʞʝ ʚ ʛʨʫʧʧʝ ʨʠʩʢʘ ʞʠʚʦʪʥʳʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʢʫʯʝʥʥʦʤ 

ʩʦʜʝʨʞʘʥʠʠ [5]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩ ʤʦʤʝʥʪʘ ʧʨʠʟʥʘʥʠʷ 

FIP [6], ʥʠ ʵʬʬʝʢʪʠʚʥʳʝ ʚʘʢʮʠʥʳ, ʥʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʣʝʯʝʥʠʷ ʵʪʦʛʦ ʯʘʩʪʦ ʩʤʝʨʪʝʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʦʥ ʦʩʪʘʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʰʝʢ.  

ʂʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ FCoV ʤʦʛʫʪ ʙʳʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʘʪʦʛʝʥʥʦʩʪʠ: ʣʠʙʦ ʬʘʪʘʣʴʥʳʡ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʡ ʚʠʨʫʩ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ ð FIPV, ʥʦ ʯʘʱʝ ʚʩʝʛʦ, ʚ 90% ʩʣʫʯʘʝʚ, ʥʠʟʢʦʚʠʨʫʣʝʥʪʥʳʡ ʚʠʨʫʩ, 

ʚʳʟʳʚʘʶʱʠʡ ʣʝʛʢʠʡ ʵʥʪʝʨʠʪ (ʙʝʩʩʠʤʧʪʦʤʥʘʷ ʢʠʰʝʯʥʘʷ ʠʥʬʝʢʮʠʷ ʢʦʰʘʯʴʝʛʦ ʢʦʨʦʥʘʚʠʨʫʩʘ 

[FECV]). ʀʥʬʝʢʮʠʦʥʥʳʡ ʧʝʨʠʪʦʥʠʪ ʢʦʰʝʢ (FIP) ʩʯʠʪʘʝʪʩʷ ʩʤʝʨʪʝʣʴʥʳʤ, ʠʤʤʫʥʦʟʘʚʠʩʠʤʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʤʫʪʠʨʦʚʘʥʥʳʡ ʢʠʰʝʯʥʳʡ ʢʦʨʦʥʘʚʠʨʫʩ FCoV 

[7-10]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ, FCoV ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ FCoV ʪʠʧʘ I ʠ 

ʪʠʧʘ II. FCoV ʪʠʧʘ I ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʟʘ 

90% ʠʥʬʝʢʮʠʡ FCoV, ʪʦʛʜʘ ʢʘʢ FCoV ʪʠʧʘ II ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ [11]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʢʣʠʥʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʡ.  

ɼʦʤʠʥʠʨʫʶʱʝʡ ʪʝʦʨʠʝʡ ʵʪʠʦʣʦʛʠʠ FIPV ̫ ʚʣʷʶʪʩʷ ʪʦʯʝʯʥʳʝ ʤʫʪʘʮʠʠ ʚ ʙʝʣʢʝ S FECʦV, 

ʢʦʪʦʨʳʝ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʧʝʨʝʚʦʜʷʪ ʪʨʦʧʥʦʩʪʴ ʚʠʨʫʩʘ ʦʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʵʥʪʝʨʦʮʠʪʦʚ 

ʪʦʥʢʦʡ ʢʠʰʢʠ ʢ ʤʦʥʦʮʠʪʘʤ ʠ ʪʢʘʥʝʚʳʤ ʤʘʢʨʦʬʘʛʘʤ [8, 12]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʨʝʧʣʠʢʘʮʠʷ FECV ʦʛʨʘʥʠʯʝʥʘ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʚʳʩʪʠʣʘʶʱʠʤʠ ʢʠʰʢʫ, ʤʫʪʘʮʠʷ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ FIPV ʵʬʬʝʢʪʠʚʥʦ ʠʥʬʠʮʠʨʦʚʘʪʴ ʠ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʤʘʢʨʦʬʘʛʘʭ ʠ 

ʩʠʩʪʝʤʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʠʥʬʝʢʮʠʶ. ʅʘʯʘʣʦʤ ʠʥʬʝʢʮʠʠ FIP ʩʪʘʥʦʚʠʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʠ 

ʫʩʪʦʡʯʠʚʘʷ ʨʝʧʣʠʢʘʮʠʷ ʚʠʨʫʩʘ ʚ ʤʦʥʦʮʠʪʘʭ ʠ ʤʘʢʨʦʬʘʛʘʭ ʩ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʘʢʪʠʚʘʮʠʝʡ, 

ʚʳʩʚʦʙʦʞʜʘʶʱʝʡ ʚ ʢʨʦʚʦʪʦʢ ʪʘʢʠʝ ʮʠʪʦʢʠʥʳ, ʢʘʢ ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ (TNF) -Ŭ, IL-1ɓ ʠ 

ʢʣʝʪʦʯʥʳʝ ʤʦʣʝʢʫʣʳ ʘʜʛʝʟʠʠ (ʂʄɸ) CD18. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʂʄɸ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʠʨʫʩʘ ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ 

ʬʝʨʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʤʘʪʨʠʢʩʥʘʷ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘ-9, ʢʦʪʦʨʘʷ ʨʘʩʪʚʦʨʷʝʪ ʙʘʟʘʣʴʥʫʶ 

ʤʝʤʙʨʘʥʫ ʩʦʩʫʜʦʚ ʚ ʤʝʩʪʘʭ ʵʤʠʛʨʘʮʠʠ ʤʦʥʦʮʠʪʦʚ [8]. ɼʘʥʥʘʷ ʮʠʪʦʢʠʥʝʤʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʪʘʢʦʤʫ ʭʘʨʘʢʪʝʨʥʦʤʫ ʩʠʤʧʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʚʘʩʢʫʣʠʪ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʚʝʥ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʝʨʠʪʦʥʠʪʫ ʠ ʚʳʧʦʪʘʤ ʚ ʛʨʫʜʥʫʶ ʠ/ʠʣʠ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

212 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʩʢʨʳʪʠʷ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ 4 ʪʠʧʘ ʧʦʨʘʞʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ FIP: 

ʜʠʬʬʫʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʩʝʨʦʟʥʳʭ ʦʙʦʣʦʯʢʘʭ; ʛʨʘʥʫʣʝʤʳ ʩ ʫʯʘʩʪʢʘʤʠ ʥʝʢʨʦʟʘ ʠ ʙʝʟ ʥʠʭ; 

ʦʯʘʛʦʚʳʝ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ; ʬʣʝʙʠʪʳ 

ʦʪ ʛʨʘʥʫʣʝʤʘʪʦʟʥʳʭ ʜʦ ʥʝʢʨʦʪʠʯʝʩʢʠʭ [8]. ʊʘʢ ʞʝ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʫʚʝʠʪ, ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʨʘʞʝʥʠʷ ʚʝʥʫʣ ʚ ʩʝʪʯʘʪʢʝ ʠ ʭʦʨʠʦʥʝ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʜʠʩʬʫʥʢʢʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʨʘʞʝʥʠʷ ʚʝʥ ʣʝʧʪʦʤʝʥʠʥʛʦʚ, ʘ ʪʘʢʞʝ ʧʦʯʝʯʥʳʝ ʧʘʪʦʣʦʛʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʨʘʞʝʥʠʷ 

ʟʚʝʟʜʯʘʪʳʭ ʚʝʥ ʢʦʨʳ ʧʦʯʝʢ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʩʪʘʚʠʪʩʷ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʘʥʪʠʛʝʥʘ ʚ 

ʤʘʢʨʦʬʘʛʘʭ ʚʳʧʦʪʘ ʠʣʠ ʀɻʍ (ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʛʨʘʥʫʣʝʤ [13]. 

ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

ʪʝʨʘʧʠʠ FIP.  

ʊʘʢ ʢʘʢ ʧʘʪʦʛʝʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʦʧʦʩʨʝʜʦʚʘʥʥʳʤ, ʧʦʚʩʝʤʝʩʪʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʥʦ ʥʝʪ ʜʘʥʥʳʭ ʦʙ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʣʠ 

ʚʣʠʷʥʠʠ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ [7, 9]. ɽʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʴʟʫ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʣʠʧʨʝʥʠʣ 

[14ï15], ʦʜʥʘʢʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʘ ʧʨʠ 

FIP, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʠʥʬʝʢʮʠʷ ʠʤʝʝʪ ʬʝʥʦʤʝʥ ʘʥʪʠʪʝʣʦ-ʟʘʚʠʩʠʤʦʛʦ ʫʩʠʣʝʥʠʷ ʨʝʧʣʠʢʘʮʠʠ 

ʚʠʨʫʩʘ (ADE), ʯʪʦ ʫʩʫʛʫʙʠʪ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ [8ï9].  

 

ʀʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʘʷ ʪʝʨʘʧʠʷ 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. ɻʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ (ɻʂʉ), ʪʘʢʠʝ ʢʘʢ ʧʨʝʜʥʠʟʦʣʦʥ ʚ ʜʦʟʝ 

ʦʪ 2 ʜʦ 5 ʤʛ/ʢʛ/ʩʫʪ ʠʣʠ ʜʝʢʩʘʤʝʪʘʟʦʥ ʚ ʜʦʟʝ 1 ʤʛ/ʢʛ/ʩʫʪ ʥʘʟʥʘʯʘʶʪ ʧʘʮʠʝʥʪʘʤ ʩ FIP 

ʧʦʞʠʟʥʝʥʥʦ. ʆʜʥʘʢʦ ʥʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʦ ʚʣʠʷʥʠʠ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠʣʠ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ [7ï9]. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʩʫʧʨʝʩʦʨʦʚ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʘ, ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʛʠʧʝʨʮʠʪʦʢʠʥʝʤʠʶ ʯʝʨʝʟ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʮʠʢʣʘ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʢʣʦʬʦʩʬʘʤʠʜ ʚ ʜʦʟʝ 4 ʤʛ/ʢʛ/ʩʫʪ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʠ ʙʝʟ ɻʂʉ. ɺʦʟʤʦʞʥʦ, ʧʦʢʘʟʘʥʠʝ ʮʠʢʣʦʬʦʩʬʘʤʠʜʘ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʩʪʝʧʝʥʴ 

ʛʨʘʥʫʣʝʤʘʪʦʟʘ ʧʨʠ ʩʫʭʦʡ ʠ ʩʤʝʰʘʥʥʦʡ ʬʦʨʤʝ FIP, ʪʘʢ ʢʘʢ ʚ ʛʨʘʥʫʣʝʤʘʭ ʯʘʩʪʦ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ɺ-ʣʠʤʬʦʮʠʪʳ, ʯʴʶ ʧʦʧʫʣʷʮʠʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʠʥʛʠʙʠʨʫʝʪ ʮʠʢʣʦʬʦʩʬʘʤʠʜ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ FIP, ʚʢʣʶʯʘʣʦ ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʠ/ʠʣʠ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʳ. 

 

ʍʣʦʨʦʭʠʥ/Chloroquinum (2013) 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʭʣʦʨʦʥʠʥ 

ʠʥʛʠʙʠʨʫʝʪ ʨʝʧʣʠʢʘʮʠʶ ɺʀʏ, ʚʠʨʫʩ ʛʨʠʧʧʘ ɸ/H5N1 ʠ ʢʦʨʦʥʘʚʠʨʫʩ ʯʝʣʦʚʝʢʘ 229E, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʠʤʤʫʥʦʦʧʦʩʨʝʜʦʚʥʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ, ʢʘʢ 

ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ [16ï17]. ɻʨʫʧʧʦʡ ʫʯʝʥʳʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 

ʭʣʦʨʦʭʠʥʘ ʥʘ ʨʝʧʣʠʢʘʮʠʶ FIP ʚ ʢʦʰʘʯʠʭ ʤʦʥʦʮʠʪʘʭ, ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʠʪʝʣʦ-ʟʘʚʠʩʠʤʦʛʦ 

ʫʩʠʣʝʥʠʷ ʠ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʰʘʯʴʠ ʤʦʥʦʮʠʪʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ SPF (specific pathogen free)-ʢʦʰʝʢ ʠ 

ʰʪʘʤʤ FIPV 79ï1146. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʥʪʠʪʝʣʦ-ʟʘʚʠʩʠʤʦʛʦ ʫʩʠʣʝʥʠʷ ʧʦʣʫʯʝʥʳ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ (MAb 6-4-2) ʢ ʙʝʣʢʫ S FIP2 ʪʠʧʫ.  ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʧʣʠʢʘʮʠʷ FIPV 

in vitro ʠʥʛʠʙʠʨʦʚʘʣʘʩʴ ʟʘʚʠʩʠʤʳʤ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʦʭʠʥʘ ʦʙʨʘʟʦʤ ʚ ʛʨʫʧʧʘʭ ʢʣʝʪʦʢ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʛʨʫʧʧʳ ʩ ʘʥʪʠʪʝʣʦ-ʟʘʚʠʩʠʤʳʤ ʫʩʠʣʝʥʠʝʤ, ʥʦ 

ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʛʨʫʧʧʘʭ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʊʘʢ ʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʭʣʦʨʦʭʠʥʦʤ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ, ʥʦ ʤʝʭʘʥʠʟʤ ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʷʩʝʥ. S. M. Weber ʠ S. M. Levitz ʧʨʝʜʧʦʣʦʞʠʣʠ ʥʘʣʠʯʠʝ ʣʠʟʦʩʦʤʦʪʨʦʧʥʳʭ ʠ 
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ʥʝʣʠʟʦʩʦʤʦʪʨʦʧʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʭʣʦʨʦʭʠʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ 

TNF-a [18]. ɺ ʢʣʠʥʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 9 SPF ʢʦʰʝʢ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: ɸ ð 

ʚʚʝʜʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʜʦ ʠ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʢʘʞʜʳʝ 3 ʜʥʷ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ ʧʦʜʢʦʞʥʦ, B 

ð ʯʝʨʝʟ 12 ʜʥʝʡ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʢʘʞʜʳʝ 3 ʜʥʷ ʠ ʉ ð ʧʣʘʮʝʙʦïʢʦʥʪʨʦʣʴ. ʐʪʘʤʤ FIPV 79ï

1146 ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʢʦʰʢʘʤ ʧʝʨʦʨʘʣʴʥʦ. ɹʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʦ, ʯʪʦ ʭʣʦʨʦʭʠʥ ʚ ʜʦʟʝ 

10 ʤʛ/ʢʛ ʧʦʜʢʦʞʥʦ ʢʘʞʜʳʝ 3 ʜʥʷ ʩʥʠʞʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʤʈʅʂ IL-1b, TNF-a ʠ IL-6 ʫ 

ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʨʦʷʚʣʷʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ɺ ʛʨʫʧʧʝ ʭʣʦʨʦʭʠʥʘ 

ʦʙʥʘʨʫʞʠʣʩʷ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ɸʃʊ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʚʳʞʠʚʘʥʠʷ 

ʩʦʩʪʘʚʠʣʦ 34,3, 31,7 ʠ 21,0 ʚ ʛʨʫʧʧʘʭ A, B ʠ C ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʜʘʥʥʳʡ 

ʧʨʝʧʘʨʘʪ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ FIP ʩ ʚʦʟʤʦʞʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʨʘʟʦʚʦʡ ʜʦʟʳ [16].  

 

ʀʪʨʘʢʦʥʘʟʦʣ/Itraconazolum (2019) 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. ʈʘʥʝʝ, ʛʨʫʧʧʦʡ ʜʦʢʘʟʘʥʦ, ʯʪʦ FCoV I ʪʠʧʘ ʟʘʚʠʩʠʤ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʮʠʢʣʘ [19]. U18666A, 

ʠʥʛʠʙʠʪʦʨ ʪʨʘʥʩʧʦʨʪʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʛʠʙʠʨʫʝʪ ʨʝʧʣʠʢʘʮʠʶ 

FCoV I ʪʠʧʘ in vitro. ʅʦ ʪʘʢ ʢʘʢ U18666A ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʨʘʧʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʝʛʦ ʘʥʘʣʦʛʘ, 

ʦʜʦʙʨʝʥʥʳʤ FDA ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʫ ʢʦʰʝʢ, ʙʳʣ ʚʳʙʨʘʥ ʩʪʘʪʠʥ ʠ ʘʥʪʠʤʠʢʦʪʠʢ ʠʪʨʘʢʦʥʘʟʦʣ 

[20]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ in vitro ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʰʪʘʤʤʳ FIPV-I KU2, FIPV-I UCD1, FIPV-I 

UCD4, FIPV-II WSU 79-1146. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʪʨʘʢʦʥʘʟʦʣ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2,5ɛM ʥʘ ʢʣʝʪʦʯʥʳʡ 

ʤʦʥʦʩʣʦʡ ʜʦʩʪʦʚʝʨʥʦ ʠʥʛʠʙʠʨʦʚʘʣ ʠʥʬʝʢʮʠʶ FIP-1 ʚʩʝʭ 3-ʭ ʠʩʧʳʪʫʝʤʳʭ ʰʪʘʤʤʦʚ, ʥʦ ʥʝ 

ʚʣʠʷʣ ʥʘ ʨʝʧʣʠʢʘʮʠʶ FIP 2 ʪʠʧʘ. ʀʩʧʦʣʴʟʫʷ ʬʘʨʤʘʢʠʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʘʚʪʦʨʳ ʧʦʣʫʯʠʣʠ 

ʵʢʚʠʚʘʣʝʥʪ ʧʨʠʤʝʥʷʝʤʦʡ ʜʦʟʳ ʠʪʨʘʢʦʥʘʟʦʣʘ in vivo ʚ ʚʠʜʝ ʧʣʘʟʤʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 1,1Ñ3,6 

ʤʢʛ/ʤʣ (1,6Ñ5,1 ʤʢʄ), ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʦʨʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ. ɸʚʪʦʨʳ ʜʦʧʫʩʢʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʪʨʘʢʦʥʘʟʦʣʘ ʚ ʜʦʟʘʭ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʪʦʢʦʣʫ. ʊʨʝʙʫʝʪʩʷ ʢʦʥʪʨʦʣʴ 

ɸʃʊ (ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ) ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ (ʙʦʣʝʝ 20 ʜʥʝʡ). ʉʣʝʜʫʝʪ ʩ 

ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʷʪʴ ʠʪʨʘʢʦʥʘʟʦʣ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʨʝʧʘʨʘʪʘʤʠ, ʪʘʢʠʝ ʢʘʢ ɻʂʉ, 

ʮʠʢʣʦʩʧʦʨʠʥ, ʘʤʠʪʨʠʧʪʠʣʠʥ, ʤʘʢʨʦʣʠʜʥʳʝ ʘʥʪʠʙʠʦʪʠʢʠ ʠ ʪ. ʧ., ʪʘʢ ʢʘʢ ʠʪʨʘʢʦʥʘʟʦʣ ʷʚʣʷʝʪʩʷ 

ʠʥʛʠʙʠʪʦʨʦʤ ʮʠʪʦʭʨʦʤʘ P-450 ʠ ʤʦʞʝʪ ʧʨʦʣʦʥʛʠʨʦʚʘʪʴ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʧʨʝʧʘʨʘʪʦʚ ʤʝʪʘʙʠʣʠʟʫʶʱʠʭʩʷ ʧʝʯʝʥʦʯʥʳʤ ʧʫʪʝʤ, ʪʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʦʟʳ [20]. ʀʜʝʪ 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ [21].  

 

ʇʨʦʧʝʥʪʦʬʠʣʣʠʥ/Pentoxyphyllinum (2011) 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. ʇʨʦʧʝʥʪʦʬʠʣʣʠʥ ʷʚʣʷʝʪʩʷ ʠʥʛʠʙʠʪʦʨʦʤ ʬʦʩʬʦʜʠʵʩʪʨʘʟʳ ʠ 

ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʘʜʝʥʦʟʠʥʘ [22]. ɹʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʩʧʦʩʦʙʝʥ 

ʫʤʝʥʴʰʠʪʴ ʚʘʩʢʫʣʠʪ ʫ ʧʘʮʠʝʥʪʦʚ ʩ FIP ʟʘ ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ TNF-Ŭ ʠ ʪʘʢʠʭ ʠʥʪʝʨʣʝʡʢʠʥʦʚ, 

ʢʘʢ ʠʥʪʝʨʣʝʡʢʠʥ 1 ʠ 6, ʩʝʨʦʪʦʥʠʥ ʠ ʠʥʪʝʨʬʝʨʦʥ-ɔ [23], ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʚʘʩʢʫʣʠʪʘ. ʇʨʦʚʝʜʝʥʦ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʜʚʦʡʥʦʝ ʩʣʝʧʦʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 23 ʜʦʤʘʰʥʠʭ ʢʦʰʝʢ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ FIP ʠʥʬʝʢʮʠʝʡ (ʛʠʩʪʦʣʦʛʠʷ ʠ ʀɻʍ) ʚ 

ʚʳʧʦʪʥʦʡ ʬʦʨʤʝ. ʂʦʰʢʠ ʩ ʚʠʨʫʩʦʤ ʢʦʰʘʯʴʝʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ (FIV) ʠʣʠ ʚʠʨʫʩʦʤ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʚʠʨʫʩʘ ʢʦʰʘʯʴʝʛʦ ʣʝʡʢʦʟʘ (FeLV) ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʇʘʮʠʝʥʪʳ ʛʨʫʧʧʳ ʣʝʯʝʥʠʷ ʧʦʣʫʯʘʣʠ ʧʨʝʧʘʨʘʪ ʚ ʜʦʟʝ 18ï25 ʤʛ/ʢʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ ʧʦʞʠʟʥʝʥʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʚʳʧʦʪʘ ʤʝʞʜʫ 

ʛʨʫʧʧʦʡ ʣʝʯʝʥʠʷ ʠ ʛʨʫʧʧʦʡ ʧʣʘʮʝʙʦ, ʪʘʢ ʞʝ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʷ TNF-Ŭ ʥʠ ʫ ʦʜʥʦʡ ʠʟ 

ʢʦʰʝʢ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 8 ʜʥʝʡ. ɺʳʜʚʠʥʫʪʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʩʚʷʟʘʥʘ ʩ ʧʦʟʜʥʠʤ ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ ʠʣʠ 

ʥʝʢʦʨʨʝʢʪʥʦʡ ʜʦʟʦʡ [24]. 
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ʄʦʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ (ʄɸʊ) ʢ ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ (fTNF-Ŭ) (2013) 

ʊʘʨʛʝʪʥʘʷ ʪʝʨʘʧʠʷ. ʆʧʠʩʘʥʦ ʧʦʣʫʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʪʨʘʣʠʟʫʶʱʝʛʦ 

ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʘʥʪʠʪʝʣʘ ʤʳʰʠ ʧʨʦʪʠʚ TNF-Ŭ (fTNF-Ŭ) ʫ ʢʦʰʝʢ (mAb ʧʨʦʪʠʚ fTNF-Ŭ). 

ɸʥʪʠ-fTNF-Ŭ mAb ʧʨʦʷʚʣʷʣ ʚʳʩʦʢʫʶ ʥʝʡʪʨʘʣʠʟʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʠ ʧʨʠʨʦʜʥʳʡ TNF-ʘʣʴʬʘ, ʠ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʦʥ ʠʥʛʠʙʠʨʫʝʪ 

ʩʣʝʜʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ fTNF-Ŭ in vitro: ʥʝʡʪʨʦʬʠʣʠʷ ʫ FIP(+) ʢʦʰʝʢ; 

ʵʢʩʧʨʝʩʩʠʷ ʤʈʅʂ APN (ʘʜʠʧʦʥʝʢʪʠʥʘ) ʥʘ ʤʘʢʨʦʬʘʛʘʭ; ʘʧʦʧʪʦʟ T-ʣʠʤʬʦʮʠʪʦʚ ʢʦʰʝʢ [24]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ in vivo ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ 6 SPFïʢʦʰʢʘʭ ʩ ʠʥʦʢʫʣʠʨʦʚʘʥʠʝʤ 

ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʦʛʦ ʰʪʘʤʤʘ FIP 79ï1146. ɻʨʫʧʧʝ ʣʝʯʝʥʠʷ ʦʜʥʦʨʘʟʦʚʦ ʚʚʝʣʠ ʘʥʪʠʪʝʣʘ 

ʚʥʫʪʨʠʚʝʥʥʦ ʥʘ 14 ʜʝʥʴ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ ʚʠʨʫʩʘ.  ɼʘʣʝʝ ʜʦ 65 ʜʥʝʡ ʦʙʝ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʠ 

ʥʘ ʘʢʪʠʚʥʦʩʪʴ fTNF-Ŭ, ʘʣʴʬʘ1-ʢʠʩʣʦʛʦ ʛʣʠʢʦʧʨʦʪʝʠʥʘ, ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ, ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ɺʩʝ ʢʦʰʢʠ ʛʨʫʧʧʳ ʧʣʘʮʝʙʦ ʙʳʣʠ ʵʚʪʘʥʘʟʠʨʦʚʘʥʳ 

ʥʘ 25ï30 ʜʝʥʴ ʜʦʡʜʷ ʜʦ çʛʫʤʘʥʥʦʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠè. ʆʜʥʘ ʢʦʰʢʘ ʚ ʛʨʫʧʧʝ ʣʝʯʝʥʠʷ ʙʳʣʘ 

ʵʚʪʘʥʘʟʠʨʦʚʘʥʘ ʥʘ 30 ʜʝʥʴ, ʜʨʫʛʠʝ 2 ʢʦʰʢʠ ʠʟ ʛʨʫʧʧʳ ʣʝʯʝʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʩʪʘʙʠʣʴʥʳʤʠ ʜʦ 

ʢʦʥʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (65 ʜʥʝʡ). ʋ 2 ʠʟ 3 ʢʦʰʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦ 3 ʢʦʰʝʢ ʧʣʘʮʝʙʦ-ʛʨʫʧʧʳ ʙʳʣʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʦ ʨʘʟʚʠʪʠʝ FIP ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʌʈʕ, ɸʂɻ, ʌʆʅ ʥʘ 21 ʜʝʥʴ ʠ ʜʘʣʝʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ. ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʝʨʦʠʜʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ. 

ɺʦʟʤʦʞʥʳ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʚ ʚʠʜʝ ʘʥʘʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʊʝʨʘʧʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʝʦʜʥʦʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ ʄɸʊ, ʯʪʦ ʤʦʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʦʢʨʘʪʠʪʴ ʠʭ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʠ 

ʩʥʠʞʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʭʠʤʝʨʥʳʝ 

ʘʥʪʠʪʝʣʘ [25ï26]. 

 

ʀʥʛʠʙʠʪʦʨ 3ʉ ï ʧʦʜʦʙʥʦʡ ʧʨʦʪʝʘʟʳ (2018) 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ. ʇʨʝʧʘʨʘʪ GC376, ʷʚʣʷʷʩʴ ʠʥʛʠʙʠʪʦʨʦʤ ʈʅʂ ʟʘʚʠʩʠʤʦʡ 3-ʉ 

ʧʦʜʦʙʥʦʡ ʧʨʦʪʝʘʟʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʨʫʰʘʝʪ ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʦʚ, ʪʘʢʠʭ ʢʘʢ TGEV, FIPV 

ʠ PTV [22]. ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦʣʝʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ 20 ʢʦʰʢʘʭ ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʠ 

ʚʳʧʦʪʥʳʤʠ ʬʦʨʤʘʤʠ FIP ʙʝʟ ʧʣʘʮʝʙʦïʛʨʫʧʧʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ ʠʣʠ 

ʠʩʢʣʶʯʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʚʳʟʚʘʥʥʳʤ FIP ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʜʝʬʠʮʠʪʦʤ, ʪʘʢ ʢʘʢ ʥʝʠʟʚʝʩʪʥʳ 

ʜʘʥʥʳʝ ʦ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʯʝʨʝʟ ɻʕɹ (ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ). ʇʨʝʧʘʨʘʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʚʦʜʠʣʩʷ ʧʦʜʢʦʞʥʦ ʢʫʨʩʦʤ 14ï20 ʜʥʝʡ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ/12 ʯ, ʥʦ ʟʘʪʝʤ ʙʳʣ 

ʫʚʝʣʠʯʝʥ ʜʦ 15 ʤʛ/ʢʛ/12 ʯ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʜʥʘ ʠʟ ʢʦʰʝʢ ʥʝ ʦʪʚʝʯʘʣʘ ʥʘ ʪʝʨʘʧʠʶ. ʇʦʩʣʝ 

ʜʚʫʭʥʝʜʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʨʝʮʠʜʠʚʳ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʧʦʪʦʤʫ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʜʣʠʪʴ ʢʫʨʩ ʪʝʨʘʧʠʠ, ʧʦʢʘ ʧʘʮʠʝʥʪʳ ʫʩʧʝʰʥʦ ʦʪʚʝʯʘʣʠ ʥʘ ʥʝʝ. 8/13 ʧʦʛʠʙʰʠʭ 

ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ ʬʦʨʤʳ FIP. 12/13 

ʧʦʛʠʙʰʠʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʠ ʀɻʍ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ FIP. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 19/20 ʢʦʰʝʢ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʳʩʪʨʦ ʦʪʚʝʯʘʣʠ ʥʘ ʪʝʨʘʧʠʶ ʚ ʧʝʨʚʳʝ 2 

ʥʝʜʝʣʠ ʩ ʫʣʫʯʰʝʥʠʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʢʣʠʥʠʯʝʩʢʠʤʠ ʘʥʘʣʠʟʘʤʠ ʢʨʦʚʠ, ʫʤʝʥʴʰʝʥʠʝʤ 

ʚʳʧʦʪʘ ʠ ʩʥʠʞʝʥʠʝʤ ʚʠʨʫʩʥʦʡ ʈʅʂ ʚ ʚʳʧʦʪʝ, ʥʦ ʪʦʣʴʢʦ 7/20 ʢʦʰʝʢ ʦʩʪʘʣʠʩʴ ʟʜʦʨʦʚʳʤʠ 

ʙʦʣʝʝ 12 ʥʝʜʝʣʴ ʧʦʩʣʝ ʢʘʢ ʤʠʥʠʤʫʤ 12-ʥʝʜʝʣʴʥʦʡ ʪʝʨʘʧʠʠ. ʀʟ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ 

ʥʘʙʣʶʜʘʣʘʩʴ ʟʘʜʝʨʞʢʘ ʩʤʝʥʳ ʟʫʙʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʥʘʯʠʥʘʷ ʩ 4,4 ʤʝʩʷʮʝʚ ʠ ʤʝʩʪʥʳʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʚ ʤʝʩʪʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʀʥʛʠʙʠʨʦʚʘʥʠʝ 3CLpro FIPV ʩ 

ʧʦʤʦʱʴʶ GC376 ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʠ ʚʳʟʳʚʘʷ ʨʝʤʠʩʩʠʶ ʫ ʢʦʰʝʢ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ FIP ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʝʬʠʮʠʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʩʪʦʡʯʠʚʘʷ ʨʝʤʠʩʩʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʢʦʪʷʪ ʜʦ 18 

ʥʝʜʝʣʴ ʩ ʦʩʪʨʳʤ ʥʘʯʘʣʦʤ ʚʣʘʞʥʦʛʦ FIP ʠʣʠ ʫ ʢʦʰʝʢ ʩ ʩʫʭʠʤ FIP, ʦʛʨʘʥʠʯʝʥʥʳʤ 
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ʙʨʳʞʝʝʯʥʳʤʠ ʣʠʤʬʘʪʠʯʝʩʢʠʤʠ ʫʟʣʘʤʠ, ʠ ʩ ʤʝʥʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʩʪʨʝʯʘʣʘʩʴ ʫ ʢʦʰʝʢ 

ʩʪʘʨʰʝ 18 ʥʝʜʝʣʴ [27ï29]. 

 

ʈʝʢʦʤʙʠʥʘʥʪʥʳʡ ʢʦʰʘʯʠʡ ʠʥʪʝʨʬʝʨʦʥ ʦʤʝʛʘ (FeIFN-ɤ) (2008) 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ. ɺ 2004 ʛ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʝʟ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʦ ʚʣʠʷʥʠʠ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʢʦʰʘʯʴʝʛʦ ʠʥʪʝʨʬʝʨʦʥʘ (rFeIFN) ʥʘ ʪʝʯʝʥʠʝ ʧʦʣʝʚʦʛʦ 

FIP ʫ ʟʘʨʘʞʝʥʥʳʭ ʢʦʰʝʢ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɻʂʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ 4 ʠʟ 12 ʢʦʰʝʢ ʫʰʣʠ ʚ 

ʨʝʤʠʩʩʠʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2ʭ ʣʝʪ, ʥʦ ʜʠʘʛʥʦʟ ʥʝ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʥʠ ʇʎʈ, ʥʠ ʀɻʍ [30]. ɺ 

2007 ʛʦʜʫ ʧʨʦʚʝʣʠ ʧʦʚʪʦʨʥʦʝ, ʥʦ ʫʞʝ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʜʚʦʡʥʦʝ ʩʣʝʧʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

37 ʢʦʰʝʢ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʧʦʣʝʚʳʤ ʰʪʘʤʤʦʤ FIP, 36 ʠʟ ʥʠʭ ʠʤʝʣʠ ʚʳʧʦʪʥʫʶ ʬʦʨʤʫ. 

ʂʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ ʙʳʣʦ ʀɻʍ ʧʦʜʪʚʝʨʞʜʝʥʠʝ FIP ʚ ʤʘʢʨʦʬʘʛʘʭ ʚʳʧʦʪʘ ʠʣʠ ʚ ʙʠʦʧʩʠʠ 

ʛʨʘʥʫʣʝʤ. ʇʨʦʪʦʢʦʣ ʪʝʨʘʧʠʠ ʙʳʣ ʧʦʚʪʦʨʝʥ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 2004 ʛ. ð 1 ʄɽ/ʢʛ 

(ʤʠʣʣʠʦʥ ʝʜʠʥʠʮ) ʨʘʟ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʠ 8 ʜʥʝʡ, ʜʘʣʝʝ ʨʘʟ ʚ ʥʝʜʝʣʶ ʜʦ ʨʝʤʠʩʩʠʠ ʠ 

ʧʨʝʜʥʠʟʦʣʦʥ ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ ʨʘʟ ʚ ʜʝʥʴ [30]. ʊʘʢ ʞʝ ʚ ʪʝʨʘʧʠʶ ʙʳʣ ʚʢʣʶʯʝʥ ʘʤʦʢʩʠʢʣʘʚ 

(Amoxicillin + Clavulanic acid), ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʠʟ-ʟʘ 

ʝʞʝʜʥʝʚʥʦʛʦ ʣʘʧʘʨʦʮʝʥʪʝʟʘ, ʛʝʧʘʨʠʥ ʥʘʪʨʠʡ (Heparinum natrium) ʠ ʬʝʣʠʟʝʨʠʥ (FELISERIN 

PLUSÊ), ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʩʠʚʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ʫ ʞʠʚʦʪʥʳʭ ʩ ʥʝʢʦʨʨʝʢʪʥʦʡ ʠʣʠ 

ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʚʘʢʮʠʥʘʮʠʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʨʘʟʥʠʮʝ ʚʳʞʠʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ, ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ ʛʨʫʧʧʝ 

ʪʝʨʘʧʠʠ ʙʳʣʘ 9 ʜʥʝʡ, ʤʝʜʠʘʥʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʛʨʫʧʧʳ ʧʣʘʮʝʙʦ ʩʦʩʪʘʚʣʷʣʘ 8 ʜʥʝʡ. 32 ʠʟ 37 

ʢʦʰʝʢ ʧʨʦʞʠʣʠ ʤʝʥʝʝ 4 ʥʝʜʝʣʴ. ʉʨʝʜʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʵʬʬʝʢʪʦʚ ʪʝʨʘʧʠʠ rFeIFN 

ʙʳʣʦ ʩʥʠʞʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ, ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʧʨʷʤʳʤ 

ʚʣʠʷʥʠʝʤ ʠʥʪʝʨʬʝʨʦʥʘ ʥʘ ʧʦʧʫʣʷʮʠʶ ʣʠʤʬʦʮʠʪʦʚ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʳʤ ʚʚʝʜʝʥʠʝʤ rFeIFN, ʪʘʢ 

ʢʘʢ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 31 ʤʠʥ, ʥʦ ʜʦʣʛʦʩʨʦʯʥʳʝ ʵʬʬʝʢʪʳ ʜʦʣʞʥʳ ʙʳʣʠ 

ʧʨʦʷʚʠʪʴ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ [30ï31]. 

 

ʅʫʢʣʝʦʟʠʜʥʳʡ ʘʥʘʣʦʛ GS-441524 (2018) 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʥʘʷ ʬʦʨʤʘ ʥʫʢʣʝʦʟʠʜʘ GS-441524 

ʠʥʛʠʙʠʨʫʝʪ ʪʨʘʥʩʢʨʠʧʮʠʶ, ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʈʅʂ-ʟʘʚʠʩʠʤʦʡ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ RSV, ʧʫʪʝʤ 

ʚʢʣʶʯʝʥʠʷ ʚ ʟʘʨʦʞʜʘʶʱʠʡʩʷ ʚʠʨʫʩʥʳʡ ʪʨʘʥʩʢʨʠʧʪ ʠ ʚʳʟʳʚʘʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ 

ʧʨʝʢʨʘʱʝʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʠ [32]. ʇʨʦʚʝʜʝʥʦ 2 ʠʩʩʣʝʜʦʚʘʥʠʷ (2018 ʠ 2019). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

2018 ʛʦʜʘ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 10 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ SPF-ʢʦʰʝʢ ʰʪʘʤʤʦʤ I FIPV-

m3c-2, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ 2 ʛʨʫʧʧʳ, ʧʦʣʫʯʘʶʱʠʭ ʧʨʝʧʘʨʘʪ ʯʝʨʝʟ 12ï19 ʜʥʝʡ ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ 

ʚʠʨʫʩʘ ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ ʚ ʩʫʪʢʠ ʠ 5ʤʛ/ʢʛ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʠ 2-ʭ ʥʝʜʝʣʴ. ɺʩʝ 10 ʢʦʰʝʢ ʭʦʨʦʰʦ 

ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʪʝʨʘʧʠʶ ʠ ʪʦʣʴʢʦ ʫ 2 ʚʦʟʥʠʢ ʨʝʮʠʜʠʚ ʯʝʨʝʟ 4 ʠ 6 ʥʝʜʝʣʴ. 2 ʢʦʰʢʠ ʙʳʣʠ 

ʧʦʚʪʦʨʥʦ ʦʙʨʘʙʦʪʘʥʳ ʚ ʪʝʯʝʥʠʝ 2 ʥʝʜʝʣʴ ʧʦʩʣʝ ʨʝʮʠʜʠʚʘ. ɺʩʝ 10 ʢʦʰʝʢ ʥʘʭʦʜʷʪʩʷ ʚ ʨʝʤʠʩʩʠʠ 

ʙʦʣʝʝ 8 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ [33].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 2019 ʛ. ʙʳʣʠ ʚʢʣʶʯʝʥʳ 31 ʢʦʰʢʘ ʩ ʧʦʣʝʚʳʤ ʰʪʘʤʤʦʤ FIP, 26 ʠʟ 

ʢʦʪʦʨʳʭ ʠʤʝʣʠ ʚʳʧʦʪʥʫʶ ʬʦʨʤʫ. ʇʨʝʧʘʨʘʪ ʚʚʦʜʠʣʩʷ ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ ʨʘʟ ʚ ʩʫʪʢʠ ʢʘʢ ʤʠʥʠʤʫʤ 

12 ʥʝʜʝʣʴ. ʇʨʠ ʧʣʦʭʦʤ ʦʪʚʝʪʝ ʥʘ ʪʝʨʘʧʠʶ ʫʚʝʣʠʯʠʚʘʣʠ ʜʦʟʫ ʜʦ 4 ʤʛ/ʢʛ (8/31). ɺ ʨʝʟʫʣʴʪʘʪʝ 4 

ʢʦʰʢʠ ʙʳʣʠ ʵʚʪʘʥʘʟʠʨʦʚʘʥʥʳ ʚ ʪʝʯʝʥʠʝ 2ï5 ʜʥʝʡ ʠ ʦʜʥʘ ʥʘ 26 ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 26 ʢʦʰʝʢ 

ʦʩʪʘʣʠʩʴ ʞʠʚʳ ʚ ʪʝʯʝʥʠʠ 12 ʪʝʨʘʧʠʠ, ʫ 8 ʢʦʰʝʢ ʧʨʦʠʟʦʰʝʣ ʨʝʮʠʜʠʚ ʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʦʚʪʦʨʥʘʷ ʪʝʨʘʧʠʷ ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ ʠʣʠ 4 ʤʛ/ʢʛ. ʋ ʦʜʥʦʡ ʠʟ ʨʝʮʠʜʠʚʠʨʫʶʱʠʭ ʢʦʰʝʢ ʙʦʣʝʟʥʴ 

ʧʝʨʝʰʣʘ ʚ ʥʝʚʨʦʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʠ ʦʥʘ ʙʳʣʘ ʵʚʪʘʥʘʟʠʨʦʚʘʥʥʘ. 24 ʢʦʰʢʠ ʞʠʚʳ ʥʘ ʤʦʤʝʥʪ 

ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʴʠ (ʬʝʚʨʘʣʴ 2019 ʛ.), ʧʨʦʞʠʚʰʠʝ ʥʘʠʙʦʣʝʝ ʜʦʣʛʠʡ ʩʨʦʢ ʥʘ ʤʦʤʝʥʪ 
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ʧʫʙʣʠʢʘʮʠʠ ʧʨʝʢʨʘʪʠʣʠ ʣʝʯʝʥʠʝ ʚ ʘʚʛʫʩʪʝ 2017 ʛ., ʘ ʧʨʦʞʠʚʰʠʝ ʥʘʠʤʝʥʴʰʠʡ ʩʨʦʢ ð ʚ ʤʘʝ 

2018 ʛ. [34]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘʰʠ ʟʥʘʥʠʷ ʦ ʧʘʪʦʛʝʥʝʟʝ FIP ʚʩʝ ʝʱʝ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʯʘʪʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʩʭʦʜʷ ʠʟ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʣʝʜʫʝʪ ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʦʜʭʦʜ ʢ ʪʝʨʘʧʠʠ FIP. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʷʚʣʷʝʤʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝʜʦʩʪʫʧʥʳ ʢ ʧʨʦʜʘʞʝ, ʪʨʝʙʫʝʪʩʷ 

ʦʪʢʘʟʘʪʴʩʷ ʠʣʠ ʦʛʨʘʥʠʯʠʪʴ ʧʨʝʧʘʨʘʪʳ ʩʦ ʩʣʘʙʦʡ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʦʡ ʠʣʠ ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʘʪʦʛʝʥʝʟ, ʠʩʭʦʜʷ ʠʟ ʥʳʥʝʰʥʝʡ ʢʦʥʮʝʧʮʠʠ ʙʦʣʝʟʥʠ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʚʳʷʩʥʝʥʠʝ ʵʪʠʦʣʦʛʠʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ 

ʤʦʛʣʠ ʙʳ ʫʧʦʨʷʜʦʯʠʪʴ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʣʝʯʝʥʠʷ FIP.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Addie D. D. Clustering of feline coronaviruses in multicat households // Veterinary journal 

(London, England: 1997). 2000. V. 159. ˉ1. P. 8. 

2. Addie D. D., Jarrett O. A study of naturally occurring feline coronavirus infections in 

kittens // The Veterinary Record. 1992. V. 130. ˉ7. P. 133-137. 

3. Pedersen N. C. The feline immunodeficiency virus // The retroviridae. Boston: Springer, 

1993. P. 181-228. 

4. Pedersen N. C. A review of feline infectious peritonitis virus infection: 1963ï2008 // 

Journal of feline medicine and surgery. 2009. V. 11. ˉ4. P. 225-258. 

5. Hohdatsu T., Okada S., Ishizuka Y., Yamada H., Koyama H. The prevalence of types I and 

II feline coronavirus infections in cats // Journal of Veterinary Medical Science. 1992. V. 54. ˉ3. 

P. 557-562. 

6. Holzworth J. Some important disorders of cats // The Cornell Veterinarian. 1963. V. 53. 

P. 157-160.  

7. Addie D., Bel§k S., Boucraut-Baralon C., Egberink H., Frymus T., Gruffydd-Jones T., ... 

Marsilio F. Feline infectious peritonitis. ABCD guidelines on prevention and management // Journal 

of Feline Medicine & Surgery. 2009. V. 11. ˉ7. P. 594-604. 

8. Kipar A., Meli M. L. Feline infectious peritonitis: still an enigma? // Veterinary Pathology. 

2014. V. 51. ˉ2. P. 505-526. DOI: 10.1177/0300985814522077. 

9. Pedersen N. C. A review of feline infectious peritonitis virus infection: 1963ï2008 // 

Journal of feline medicine and surgery. 2009. V. 11. ˉ4. P. 225-258. DOI: 

10.1016/j.jfms.2008.09.008. 

10. ʂʫʣʠʢʦʚ ɽ. ɺ., ɺʘʪʥʠʢʦʚ ʖ. ɸ., ʉʘʭʥʦ ʅ. ɺ., ʇʦʧʦʚʘ ʀ. ɸ. ʠ ʜʨ. 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʨʫʩʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ // Russian Journal of 

Agricultural and Socio-Economic Sciences. 2017. ˉ4. P. 270-280. DOI: 10.18551/rjoas.2017-

04.34. 

11. Thiel V., Thiel H. J., Tekes G. Tackling feline infectious peritonitis via reverse genetics // 

Bioengineered. 2014. V. 5. ˉ6. P. 396-400. DOI: 10.4161/bioe.32133. 

12. Licitra B. N., Millet J. K., Regan A. D., Hamilton B. S., Rinaldi V. D., Duhamel G. E., 

Whittaker, G. R. Mutation in Spike Protein Cleavage Site and Pathogenesis of Feline Coronavirus // 

Emerging Infectious Diseases. 2013. V. 19. ̄7. 1066-1073. DOI: 10.3201/eid1907.121094. 

13. Pedersen N. C. An update on feline infectious peritonitis: diagnostics and therapeutics // 

The veterinary journal. 2014. V. 201. ˉ2. P. 133-141. DOI: 10.1016/j.tvjl.2014.04.016. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

217 

 

14. Legendre A. M., Bartges J. W. Effect of Polyprenyl Immunostimulant on the survival 

times of three cats with the dry form of feline infectious peritonitis // Journal of feline medicine and 

surgery. 2009. V. 11. ˉ8. P. 624-626. DOI: 10.1016/j.jfms.2008.12.002. 

15. Fischer Y., Ritz S., Weber K., SauterȤLouis C., Hartmann, K. Randomized, placebo 

controlled study of the effect of propentofylline on survival time and quality of life of cats with 

feline infectious peritonitis // Journal of veterinary internal medicine. 2011. V. 25. ˉ6. P. 1270-

1276. DOI: 10.1111/j.1939-1676.2011.00806.x. 

16. Takano T., Katoh Y., Doki T., Hohdatsu T. Effect of chloroquine on feline infectious 

peritonitis virus infection in vitro and in vivo // Antiviral research. 2013. V. 99. ˉ2. P. 100-107. 

DOI: 10.1016/j.antiviral.2013.04.016. 

17. Cubero G. I., Reguero J. J. R., Ortega J. M. R. Restrictive cardiomyopathy caused by 

chloroquine // Heart. 1993. V. 69. ˉ5. P. 451-452. DOI: 10.1136/hrt.69.5.451. 

18. Weber S. M., Levitz S. M. Chloroquine Interferes with Lipopolysaccharide-Induced TNF-  

Gene Expression by a Nonlysosomotropic Mechanism // The Journal of Immunology. 2000. V. 165. 

ˉ3. 1534-1540. DOI: 10.4049/jimmunol.165.3.1534. 

19. Takano T., Endoh M., Fukatsu H., Sakurada H., Doki T., Hohdatsu T. The cholesterol 

transport inhibitor U18666A inhibits type I feline coronavirus infection // Antiviral research. 2017. 

V. 145. P. 96-102. DOI: 10.1016/j.antiviral.2017.07.022. 

20. Mawby D. I., Whittemore J. C., Fowler L. E., Papich M. G.  Comparison of absorption 

characteristics of oral reference and compounded itraconazole formulations in healthy cats // 

Journal of the American Veterinary Medical Association. 2018. V. 252. ˉ2. P. 195-200. DOI: 

10.2460/javma.252.2.195. 

21. Takano T., Akiyama M., Doki T., Hohdatsu T. Antiviral activity of itraconazole against 

type I feline coronavirus infection // Veterinary research. 2019. V. 50. ˉ1. P. 5. DOI: 

10.1186/s13567-019-0625-3. 

22. Ward A., Clissold S. P. Pentoxifylline // Drugs. 1987. V. 34. ˉ1. P. 50-97. 

23. Shaw S. M., Shah M. K., Williams S. G., Fildes J. E. Immunological mechanisms of 

pentoxifylline in chronic heart failure // European journal of heart failure. 2009. V. 11. ˉ2. P. 113-

118. DOI: 10.1093/eurjhf/hfn040. 

24. Doki T., Takano T., Nishiyama Y., Nakamura M., Hohdatsu T. Generation, 

characterization and therapeutic potential of anti-feline TNF-alpha MAbs for feline infectious 

peritonitis // Research in veterinary science. 2013. V. 95. ˉ3. P. 1248-1254. DOI: 

10.1016/j.rvsc.2013.09.005. 

25. Doki T., Takano T., Kawagoe K., Kito A., Hohdatsu T. Therapeutic effect of anti-feline 

TNF-alpha monoclonal antibody for feline infectious peritonitis // Research in veterinary science. 

2016. V. 104. P. 17-23. DOI: 10.1016/j.rvsc.2015.11.005. 

26. Anis E. A., Dhar M., Legendre A. M., Wilkes R. P. Transduction of hematopoietic stem 

cells to stimulate RNA interference against feline infectious peritonitis // Journal of feline medicine 

and surgery. 2017. V. 19. ˉ6. P. 680-686. DOI: 10.1177/1098612X16654958. 

27. Kim Y., Lovell S., Tiew K. C., Mandadapu S. R., Alliston K. R., Battaile K. P., ..., Chang, 

K. O. Broad-spectrum antivirals against 3C or 3C-like proteases of picornaviruses, noroviruses, and 

coronaviruses // Journal of virology. 2012. V. 86. ˉ21. P. 11754-11762. DOI: 10.1128/JVI.01348-

12. 

28. Pedersen N. C., Kim Y., Liu H., Galasiti Kankanamalage A. C., Eckstrand C., Groutas W. 

C., ..., Chang K. O. Efficacy of a 3C-like protease inhibitor in treating various forms of acquired 

feline infectious peritonitis // Journal of feline medicine and surgery. 2018. V. 20. ˉ4. P. 378-392. 

DOI: 10.1177/1098612X17729626. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

218 

 

29. Kim Y., Liu H., Kankanamalage A. C. G., Weerasekara S., Hua D. H., Groutas W. C., ..., 

Pedersen, N. C. Reversal of the progression of fatal coronavirus infection in cats by a broad-

spectrum coronavirus protease inhibitor // PLoS pathogens. 2016. V. 12. ˉ3. P. e1005531. DOI: 

10.1371/journal.ppat.1005531. 

30. Ishida T., Shibanai A., Tanaka S., Uchida K., Mochizuki M. Use of recombinant feline 

interferon and glucocorticoid in the treatment of feline infectious peritonitis // Journal of Feline 

Medicine and Surgery. 2004. V. 6. ˉ2. P. 107-109. DOI: 10.1016/j.jfms.2003.08.011. 

31. Ritz S., Egberink H., Hartmann K. Effect of feline interferonȤomega on the survival time 

and quality of life of cats with feline infectious peritonitis // Journal of veterinary internal medicine. 

2007. V. 21. ˉ6. P. 1193-1197. DOI: 10.1111/j.1939-1676.2007.tb01937.x. 

32. Sheahan T. P., Sims A. C., Graham R. L., Menachery V. D., Gralinski L. E., Case J. B., ..., 

Bannister R. Broad-spectrum antiviral GS-5734 inhibits both epidemic and zoonotic coronaviruses 

// Science translational medicine. 2017. V. 9. ˉ396. P. eaal3653. DOI: 

10.1126/scitranslmed.aal3653. 

33. Murphy B. G., Perron M., Murakami E., Bauer K., Park Y., Eckstrand, C., ..., Pedersen N. 

C. The nucleoside analog GS-441524 strongly inhibits feline infectious peritonitis (FIP) virus in 

tissue culture and experimental cat infection studies // Veterinary microbiology. 2018. V. 219. P. 

226-233. DOI:10.1016/j.vetmic.2018.04.026. 

34. Pedersen N. C., Perron M., Bannasch M., Montgomery E., Murakami E., Liepnieks M., 

Liu H.  Efficacy and safety of the nucleoside analog GS-441524 for treatment of cats with naturally 

occurring feline infectious peritonitis // Journal of feline medicine and surgery. 2019. V. 21. ˉ4. P. 

271-281. DOI: 10.1177/1098612X19825701. 

 

References: 

1. Addie, D. D. (2000). Clustering of feline coronaviruses in multicat households. Veterinary 

journal (London, England: 1997), 159(1), 8. 

2. Addie, D. D., & Jarrett, O. (1992). A study of naturally occurring feline coronavirus 

infections in kittens. The Veterinary Record, 130(7), 133-137. 

3. Pedersen, N. C. (1993). The feline immunodeficiency virus. In: The retroviridae. Boston, 

Springer, 181-228. 

4. Pedersen, N. C. (2009). A review of feline infectious peritonitis virus infection: 1963ï2008. 

Journal of feline medicine and surgery, 11(4), 225-258. 

5. Hohdatsu, T., Okada, S., Ishizuka, Y., Yamada, H., & Koyama, H. (1992). The prevalence 

of types I and II feline coronavirus infections in cats. Journal of Veterinary Medical Science, 54(3), 

557-562. 

6. Holzworth, J. (1963). Some important disorders of cats. The Cornell Veterinarian, 53, 157-

160. 

7. Addie, D., Bel§k, S., Boucraut-Baralon, C., Egberink, H., Frymus, T., Gruffydd-Jones, T., 

..., & Marsilio, F. (2009). Feline infectious peritonitis. ABCD guidelines on prevention and 

management. Journal of Feline Medicine & Surgery, 11(7), 594-604. 

8. Kipar, A., & Meli, M. L. (2014). Feline infectious peritonitis: still an enigma? Veterinary 

Pathology, 51(2), 505-526. doi:10.1177/0300985814522077. 

9. Pedersen, N. C. (2009). A review of feline infectious peritonitis virus infection: 1963-2008. 

Journal of feline medicine and surgery, 11(4), 225-258. doi:10.1016/j.jfms.2008.09.008. 

10. Kulikov, E. V., Vatnikov, Yu. A., Sakhno, N. V., Popova, I. A., Gnezdilova, L. A., 

Kuznetsov, V. I., & Strizhakov, A. A. (2017). Pathological and anatomical characteristics of feline 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

219 

 

infectious peritonitis. Russian Journal of Agricultural and Socio-Economic Sciences, 64(4), 270-

280. doi:10.18551/rjoas.2017-04.34. 

11. Thiel, V., Thiel, H. J., & Tekes, G. (2014). Tackling feline infectious peritonitis via reverse 

genetics. Bioengineered, 5(6), 396-400. doi:10.4161/bioe.32133. 

12. Licitra, B. N., Millet, J. K., Regan, A. D., Hamilton, B. S., Rinaldi, V. D., Duhamel, G. E., 

& Whittaker, G. R. (2013). Mutation in spike protein cleavage site and pathogenesis of feline 

coronavirus. Emerging infectious diseases, 19(7), 1066. doi:10.3201/eid1907.121094. 

13. Pedersen, N. C. (2014). An update on feline infectious peritonitis: diagnostics and 

therapeutics. The veterinary journal, 201(2), 133-141. doi:10.1016/j.tvjl.2014.04.016. 

14. Legendre, A. M., & Bartges, J. W. (2009). Effect of Polyprenyl Immunostimulant on the 

survival times of three cats with the dry form of feline infectious peritonitis. Journal of feline 

medicine and surgery, 11(8), 624-626. doi:10.1016/j.jfms.2008.12.002. 

15. Fischer, Y., Ritz, S., Weber, K., SauterȤLouis, C., & Hartmann, K. (2011). Randomized, 

placebo controlled study of the effect of propentofylline on survival time and quality of life of cats 

with feline infectious peritonitis. Journal of veterinary internal medicine, 25(6), 1270-1276. doi: 

10.1111/j.1939-1676.2011.00806.x. 

16. Takano, T., Katoh, Y., Doki, T., & Hohdatsu, T. (2013). Effect of chloroquine on feline 

infectious peritonitis virus infection in vitro and in vivo. Antiviral research, 99(2), 100-107. 

doi:10.1016/j.antiviral.2013.04.016. 

17. Cubero, G. I., Reguero, J. R., & Ortega, J. R. (1993). Restrictive cardiomyopathy caused 

by chloroquine. Heart, 69(5), 451-452. doi:10.1136/hrt.69.5.451. 

18. Weber, S. M., & Levitz, S. M. (2000). Chloroquine Interferes with Lipopolysaccharide-

Induced TNF-  Gene Expression by a Nonlysosomotropic Mechanism. The Journal of Immunology, 

165(3), 1534-1540. doi:10.4049/jimmunol.165.3.1534. 

19. Takano, T., Endoh, M., Fukatsu, H., Sakurada, H., Doki, T., & Hohdatsu, T. (2017). The 

cholesterol transport inhibitor U18666A inhibits type I feline coronavirus infection. Antiviral 

research, 145, 96-102. doi:10.1016/j.antiviral.2017.07.022. 

20. Mawby, D. I., Whittemore, J. C., Fowler, L. E., & Papich, M. G. (2018). Comparison of 

absorption characteristics of oral reference and compounded itraconazole formulations in healthy 

cats. Journal of the American Veterinary Medical Association, 252(2), 195-200. 

doi:10.2460/javma.252.2.195. 

21. Takano, T., Akiyama, M., Doki, T., & Hohdatsu, T. (2019). Antiviral activity of 

itraconazole against type I feline coronavirus infection. Veterinary research, 50(1), 5. 

doi:10.1186/s13567-019-0625-3. 

22. Ward, A., & Clissold, S. P. (1987). Pentoxifylline. Drugs, 34(1), 50-97. 

23. Shaw, S. M., Shah, M. K., Williams, S. G., & Fildes, J. E. (2009). Immunological 

mechanisms of pentoxifylline in chronic heart failure. European journal of heart failure, 11(2), 113-

118. doi:10.1093/eurjhf/hfn040. 

24. Doki, T., Takano, T., Nishiyama, Y., Nakamura, M., & Hohdatsu, T. (2013). Generation, 

characterization and therapeutic potential of anti-feline TNF-alpha MAbs for feline infectious 

peritonitis. Research in veterinary science, 95(3), 1248-1254. doi:10.1016/j.rvsc.2013.09.005. 

25. Doki, T., Takano, T., Kawagoe, K., Kito, A., & Hohdatsu, T. (2016). Therapeutic effect of 

anti-feline TNF-alpha monoclonal antibody for feline infectious peritonitis. Research in veterinary 

science, 104, 17-23. doi:10.1016/j.rvsc.2015.11.005. 

26. Anis, E. A., Dhar, M., Legendre, A. M., & Wilkes, R. P. (2017). Transduction of 

hematopoietic stem cells to stimulate RNA interference against feline infectious peritonitis. Journal 

of feline medicine and surgery, 19(6), 680-686. doi:10.1177/1098612X16654958. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

220 

 

27. Kim, Y., Lovell, S., Tiew, K. C., Mandadapu, S. R., Alliston, K. R., Battaile, K. P., ..., & 

Chang, K. O. (2012). Broad-spectrum antivirals against 3C or 3C-like proteases of picornaviruses, 

noroviruses, and coronaviruses. Journal of virology, 86(21), 11754-11762. doi:10.1128/JVI.01348-

12. 

28. Pedersen, N. C., Kim, Y., Liu, H., Galasiti Kankanamalage, A. C., Eckstrand, C., Groutas, 

W. C., ..., & Chang, K. O. (2018). Efficacy of a 3C-like protease inhibitor in treating various forms 

of acquired feline infectious peritonitis. Journal of feline medicine and surgery, 20(4), 378-392. 

doi:10.1177/1098612X17729626. 

29. Kim, Y., Liu, H., Kankanamalage, A. C. G., Weerasekara, S., Hua, D. H., Groutas, W. C., 

..., & Pedersen, N. C. (2016). Reversal of the progression of fatal coronavirus infection in cats by a 

broad-spectrum coronavirus protease inhibitor. PLoS pathogens, 12(3), e1005531. 

doi:10.1371/journal.ppat.1005531. 

30. Ishida, T., Shibanai, A., Tanaka, S., Uchida, K., & Mochizuki, M. (2004). Use of 

recombinant feline interferon and glucocorticoid in the treatment of feline infectious peritonitis. 

Journal of Feline Medicine and Surgery, 6(2), 107-109. doi:10.1016/j.jfms.2003.08.011. 

31. Ritz, S., Egberink, H., & Hartmann, K. (2007). Effect of feline interferonȤomega on the 

survival time and quality of life of cats with feline infectious peritonitis. Journal of veterinary 

internal medicine, 21(6), 1193-1197. doi:10.1111/j.1939-1676.2007.tb01937.x. 

32. Sheahan, T. P., Sims, A. C., Graham, R. L., Menachery, V. D., Gralinski, L. E., Case, J. B., 

..., & Bannister, R. (2017). Broad-spectrum antiviral GS-5734 inhibits both epidemic and zoonotic 

coronaviruses. Science translational medicine, 9(396), eaal3653. doi:10.1126/scitranslmed.aal3653. 

33. Murphy, B. G., Perron, M., Murakami, E., Bauer, K., Park, Y., Eckstrand, C., ..., & 

Pedersen, N. C. (2018). The nucleoside analog GS-441524 strongly inhibits feline infectious 

peritonitis (FIP) virus in tissue culture and experimental cat infection studies. Veterinary 

microbiology, 219, 226-233. doi:10.1016/j.vetmic.2018.04.026. 

34. Pedersen, N. C., Perron, M., Bannasch, M., Montgomery, E., Murakami, E., Liepnieks, 

M., & Liu, H. (2019). Efficacy and safety of the nucleoside analog GS-441524 for treatment of cats 

with naturally occurring feline infectious peritonitis. Journal of feline medicine and surgery, 21(4), 

271-281. doi.org/10.1177/1098612X19825701. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 19.04.2019 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

23.04.2019 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʠʭʘʡʣʦʚʩʢʘʷ ʇ. ɸ., ʂʦʥʜʨʘʰʢʠʥʘ ʂ. ʄ., ʉʠʤʦʥʦʚʘ ɽ. ʀ., ʈʳʩʮʦʚʘ ɽ. ʆ. ʅʦʚʳʡ ʧʦʜʭʦʜ 

ʚ ʣʝʯʝʥʠʠ ʚʠʨʫʩʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦʰʝʢ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ5. ʉ. 

210-220. https://doi.org/10.33619/2414-2948/42/29. 

 

Cite as (APA): 

Mikhailovskaya, P., Kondrashkina, K., Simonova, E., & Rystsova, E. (2019). New 

Approaches in Treatment of Feline Infectious Peritonitis Virus Infection. Bulletin of Science and 

Practice, 5(5), 210-220. https://doi.org/10.33619/2414-2948/42/29. (in Russian). 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

221 

 

UDC 621.865.8 

AGRIS N20 

 https://doi.org/10.33619/2414-2948/42/30 

 

NEW METHOD OF USING MOBILE ROBOTS  

FOR IMPLEMENTING WAREHOUSE OPERATIONS 

 

ÉBodrenko A., ORCID: 0000-0002-4618-3784, SPIN-code: 8343-3661, Ph.D.,  

Volgograd, Russia, bodrenko@mail.ru 
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Abstract. The new patented method of movements of packaged cargoes at the warehouse is 

proposed in this article. The proposed method of loading is superior in economic efficiency, 

reliability, cheapness, simplicity of construction and use, to all other methods of loading 

implemented by robots. The method allows the mobile robot to load a cargo which is three times as 

heavy as this mobile robot, wherein almost no electrical energy is consumed during loading. In 

implementing the method, two mobile robots are used, each of which contains a mobile platform, an 

omnidirectional mobile wheel-type mechanism and a transport suspension with independent 

suspension for each wheel. Actually, mobile robots help each other to load cargo on the first mobile 

robot, through robot cooperation. Loading of the container with the load on the first mobile robot is 

carried out by actuating a two-arm lever, which is carried out through the impact of the bottom of 

the mobile platform of the second mobile robot on the longer arm of the two-arm lever by lowering 

the mobile platform of the second mobile robot due to the operation of the transport suspension of 

the mobile platform of the second mobile robot. For example, if the length of the longer arm of the 

two-arm lever is three times longer than the shorter arm of the two-arm lever then the second 

mobile robot of weight 50 kg is capable of loading a container with a load of weight 150 kg on the 

first mobile robot.  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʤʝʱʝʥʠʷ ʪʘʨʥʦï

ʰʪʫʯʥʳʭ ʛʨʫʟʦʚ ʥʘ ʩʢʣʘʜʝ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʛʨʫʟʢʠ ʛʨʫʟʦʚ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ, ʜʝʰʝʚʠʟʥʝ, ʧʨʦʩʪʦʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝ ʜʨʫʛʠʝ 

ʤʝʪʦʜʳ ʧʦʛʨʫʟʢʠ ʛʨʫʟʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʨʦʙʦʪʘʤʠ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʤʦʙʠʣʴʥʦʤʫ 

ʨʦʙʦʪʫ ʛʨʫʟʠʪʴ ʛʨʫʟ, ʚʝʩ ʢʦʪʦʨʦʛʦ ʚ ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʚʝʩ ʵʪʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ, ʧʨʠ 

ʵʪʦʤ ʚʦ ʚʨʝʤʷ ʧʦʛʨʫʟʢʠ ʧʦʯʪʠ ʥʝ ʨʘʩʭʦʜʫʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʩʧʦʩʦʙʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʤʦʙʠʣʴʥʫʶ 

ʧʣʘʪʬʦʨʤʫ, ʚʩʝʥʘʧʨʘʚʣʝʥʥʳʡ ʤʦʙʠʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʢʦʣʝʩʥʦʛʦ ʪʠʧʘ ʠ ʪʨʘʥʩʧʦʨʪʥʫʶ ʧʦʜʚʝʩʢʫ 

ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʝʟʘʚʠʩʠʤʦʛʦ ʧʦʜʚʝʰʠʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʣʝʩʘ. ʌʘʢʪʠʯʝʩʢʠ, ʤʦʙʠʣʴʥʳʝ 

ʨʦʙʦʪʳ ʧʦʤʦʛʘʶʪ ʜʨʫʛ ʜʨʫʛʫ ʧʦʛʨʫʟʠʪʴ ʛʨʫʟ ʥʘ ʧʝʨʚʳʡ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʦʧʝʨʘʮʠʠ ʨʦʙʦʪʦʚ. ʇʦʛʨʫʟʢʫ ʢʦʥʪʝʡʥʝʨʘ ʩ ʛʨʫʟʦʤ ʥʘ ʧʝʨʚʳʡ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʜʚʫʧʣʝʯʝʛʦ ʨʳʯʘʛʘ, ʢʦʪʦʨʦʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʜʥʠʱʘ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʚʪʦʨʦʛʦ ʤʦʙʠʣʴʥʦʛʦ 

ʨʦʙʦʪʘ ʥʘ ʜʣʠʥʥʦʝ ʧʣʝʯʦ ʜʚʫʧʣʝʯʝʛʦ ʨʳʯʘʛʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʫʩʢʘʥʠʷ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʚʪʦʨʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʜʚʝʩʢʠ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʚʪʦʨʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʨʦʙʦʪʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʣʠʥʘ ʜʣʠʥʥʦʛʦ ʧʣʝʯʘ ʜʚʫʧʣʝʯʝʛʦ ʨʳʯʘʛʘ ʚ ʪʨʠ 
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ʨʘʟʘ ʜʣʠʥʥʝʝ ʢʦʨʦʪʢʦʛʦ ʧʣʝʯʘ ʜʚʫʧʣʝʯʝʛʦ ʨʳʯʘʛʘ, ʪʦ ʚʪʦʨʦʡ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʤʘʩʩʦʡ 50 ʢʛ 

ʤʦʞʝʪ ʧʦʛʨʫʟʠʪʴ ʢʦʥʪʝʡʥʝʨ ʩ ʛʨʫʟʦʤ ʤʘʩʩʦʡ 150 ʢʛ ʥʘ ʧʝʨʚʳʡ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ.  

 

Keywords: mobile robot, mobile platform, two-arm lever, warehouse operations, packaged 

cargo. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, ʤʦʙʠʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʜʚʫʧʣʝʯʠʡ ʨʳʯʘʛ, ʩʢʣʘʜʩʢʠʝ 

ʦʧʝʨʘʮʠʠ, ʪʘʨʥʦ-ʰʪʫʯʥʳʡ ʛʨʫʟ. 

 

There are various methods of implementing warehouse operations used by Amazon, Symbotic 

and other industrial companies.  

One of the most important warehouse operations is the loading of a container with a load on a 

mobile platform. The most widespread method of loading cargo on the mobile robot is implemented 

by the robot arm. It needs a high-powered machine actuator, which is either very heavy or very 

expensive, to implement loading of a packaged cargo by using a robot arm. For example, palletizing 

robot KR 40 PA from KUKA AG has a weight of about 700 kg and a payload of about 40 kg (1). In 

addition, this robot is not a mobile robot and it needs a large amount of electrical energy to load 

cargoes by this robot. Though the mobile robot KMR iiwa from KUKA AG has a weight of about 

420 kg and a payload of robot arm LBR iiwa 14 R820 of about 14 kg (2). Though there is an 

experimental mobile robot, with robot arms, which has a weight of about 110 kg and a payload of 

about 45 kg.  

For example, Amazon uses the Kiva robot (which has no robot arms) whose weight is about 

120 kg, and which costs about $40 000 (3). The Kiva robot uses heavy and expensive high-powered 

DC machine actuator which consumes a large amount of electrical energy during the loading of 

cargo. 

Thus, popular methods of implementing warehouse operations require to use rather heavy and 

expensive mobile robots with a robot arm with relatively low payload, and with high-powered 

machine actuators which consume too much electrical energy during loading of cargo on the mobile 

robot.  
 

Merits of the new method of using mobile robots for implementing warehouse operations 

The new method of implementing warehouse operations was invented in June 2018 in (4). 

This method represented in this article does not require to use high-powered machine actuators. 

Moreover, according to this method, during the loading of a container with a load on a mobile 

platform, almost no electrical energy is consumed. This loading is carried out by actuating a two-

arm lever. For example, if the length of the longer arm of the two-arm lever is three times longer 

than the shorter arm of the two-arm lever then the mobile robot of weight 50 kg is capable of 

loading a container with a load of weight 150 kg on another mobile robot. 

The new method relates to the field of robotics and to warehouses of enterprises and shops. 

Method of movement of packaged goods in a warehouse includes intra-warehouse movements of 

goods placed in containers containing handles, loading a container loaded onto a mobile robot, 

moving a container loaded onto a mobile robot, unloading the container loaded onto a mobile robot. 

In implementing the method, two mobile robots are used, each of which contains a mobile platform, 

an omnidirectional mobile wheel-type mechanism and a transport suspension with independent 

suspension for each wheel. According to the new method, a two-arm lever and a ratchet mechanism 

are installed on the mobile platform of the first mobile robot. When loading a container with a load 

on the first mobile robot, mobile robots are positioned so that the bottom of the mobile platform of 

the second mobile robot is located above the long arm of the two shoulders lever, and a hook 
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located at the end of the short arm of the two shoulders lever is placed in the space between the 

upper part of the container with the load and the handle of this container. Loading of the container 

with the load on the first mobile robot is carried out by actuating a two-arm lever, which is carried 

out through the impact of the bottom of the mobile platform of the second mobile robot on the long 

arm of the two shoulders lever by lowering the mobile platform of the second mobile robot due to 

the operation of the transport suspension of the mobile platform of the second mobile robot. 

Moving the container with the cargo is carried out on the first mobile robot. 

Technical result, the achievement of which the new method is directed, is to ensure the 

loading of packaged cargoes on a mobile robot and their movement on a mobile robot, as well as 

unloading of packaged cargoes from a mobile robot. 
 

Two mobile robots used to carry out the new method of implementing warehouse operations  

The first mobile robot is used for loading, carrying and unloading of the packaged cargoes, 

and the second mobile robot is used for loading of the packaged cargoes on the first mobile robot 

(through the implementation of automatic operations of these mobile robots). Each mobile robot, 

which is a wheeled robot, comprises: mobile platform having an omnidirectional mobile mechanism 

with brake system; onboard computer with information storage device; Wi-Fi network node 

equipment connected to the onboard computer; electric battery; two video cameras; two supports on 

which two video cameras are installed. The brake systems, installed on mobile robots, support 

stability of these robots during picking of the packaged cargo from the storage place. 

The load capacity of the first mobile robot is more than 200 kg. The T-shaped two-arm lever 

with end-of-travel stop and electronically controlled ratchet mechanism are installed on the mobile 

platform of the first mobile robot. Electronically controlled ratchet mechanism, when it is switched 

on, prevents the shorter arm of the two-arm lever form lowering. The length of the longer arm of the 

two-arm lever is more than 120 cm. The length of the shorter arm of the two-arm lever is from 35 to 

40 cm. The weight of the shorter arm of the two-arm lever is more than 2 kg. The weight of the 

longer arm of the two-arm lever is less than 400 g. The shorter arm of the two-arm lever has a hook-

shaped end by which the packaged cargo is picked. The first mobile robot has a geometry-stabilized 

mobile platform, deriving its stability from its shape, and therefore the first mobile robot can be 

very light. Thus, the mobile platform of the first mobile robot is made from deformation-resistant, 

strong, lightweight material. The first mobile robot is represented in Figure 1. 

 

 
Figure 1. The view of the first mobile robot. 
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Each mobile platform includes omnidirectional mobile mechanism, with an electronically 

controlled brake system, which comprises the set of actuators and proprioceptive sensors which are 

encoders. 

The weight of the second mobile robot is from 25 to 50 kg. The width and length of the 

mobile platform of the second mobile robot are from 100 to 150 cm. Electronically controlled, 

height-adjustable independent suspension with independent suspension for each wheel is installed 

on the mobile platform of the second mobile robot. The height-adjustable independent suspension 

provides raising and lowering of the mobile platform of the second mobile robot.  

The second mobile robot is represented in Figure 2. 

 
 

Figure 2. The view of the second mobile robot. 

 

On Figures 1 and 2, the following items were denoted by the numbers: 1 ð the first mobile 

robot, 2 ð the mobile platform of the first mobile robot, 3 ð onboard computer, 4 ð information 

storage device connected to the onboard computer, 5 ð network node equipment connected to the 

onboard computer, 6 ð electric battery, 7 ð video camera, 8 ð the longer arm of the two-arm 

lever, 9 ð the hook,  10 ð the shorter arm of the two-arm lever, 11 ð the end-of-travel stop of the 

two-arm lever, 12 ð the ratchet mechanism, 13 ð axis on which the two-arm lever and the ratchet 

mechanism are installed, 14 ð support on which the axis is installed, 15 ð support on which the 

video camera is installed, 16 ð the second mobile robot, 17 ð the mobile platform of the second 

mobile robot, 18 ð element of the height-adjustable independent suspension. 

 

The two-arm lever is made from deformation-resistant, strong, hard, lightweight material. The 

end-of-travel stop of the two-arm lever prevents the shorter arm of the two-arm lever from lowering 

when the ratchet mechanism is switched off, due to the fact that the shorter arm of the two-arm 

lever weighs four times heavier than the longer arm of the two-arm lever. 

Each video camera is capable of getting and transferring the images to the onboard computer 

of the mobile robot, on which this video camera is installed, for image processing at 30 fps for 

1024x1024 pixels. Each onboard computer is capable of real-time image processing of the input 

images received from two video cameras (at 30 fps for 1024Ĭ1024 pixel, for each video camera). 

The real-time image processing is done by using software for computer vision systems, Linux-based 

real-time operating system, software for parallel computing, and software allowing applications to 

run on real-time operating systems. Thus, the onboard computer and two video cameras connected 

to it form a real-time vision system. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

225 

 

The electric battery provides electric power to the mobile robot on which this electric battery 

is installed. 

The ratio of the weight of the container with the packaged cargo to the weight of the second 

mobile robot is less than the ratio of the length of the longer arm of the two-arm lever to the length 

of the shorter arm of the two-arm lever. The load capacity of the first mobile robot is more than the 

total weight of the second mobile robot and the container with the packaged cargo. 

 

Software used to carry out the new method of implementing warehouse operations 

A real-time operating system (RTOS) is installed on the onboard computers of the first and the 

second mobile robots, and on the computer of the control center. Thus, the following RTOS is 

installed: NI Linux Real-Time (5). 

In order to implement automatic operations of mobile robots, the following software is 

installed on the onboard computers of the first and the second mobile robots, and on the computer 

of the control center:  

ïLabVIEW Robotics Bundle (6); 

ïThe Orocos Real-Time Toolkit (7); 

ïOpenCV software (Open Source Computer Vision Library) (8) with using standard OpenVX 

(9) and with using the CUDA technology (Compute Unified Device Architecture) (10); 

ïOpenCL software (Open Computing Language) (11); 

ïOpenMP software (Open Multi-Processing) (12) and OpenMP compilers (13); 

ïthe NTPD program (Network Time Protocol daemon) (14). 

NI Linux Real-Time is a Linux-based real-time OS, fully supported in by the NI LabVIEW 

development environment with the LabVIEW Real-Time Module. 

LabVIEW Robotics Bundle includes the software tools needed to control a mobile robot.  

The Orocos Real-Time Toolkit provides a C++ framework aiming the implementation of real-

time control systems. The Orocos Real-Time Toolkit allows the software to run on real-time 

operating systems. 

OpenCV includes software for computer vision systems with a focus on real-time 

applications.  

OpenVX is an open standard for cross platform acceleration of computer vision software. 

OpenVX allows powerïoptimized computer vision processing, especially important in embedded 

and real-time use cases such as smart video surveillance, object and scene reconstruction, 

augmented reality, visual inspection, robotics (9). 

CUDA is a parallel computing platform from NVIDIA for general purpose computing on 

graphical processing units (GPUs). 

OpenCL is the open standard for cross-platform, parallel programming of diverse compute 

devices, including GPUs.  

OpenMP includes API that supports multi-platform shared-memory parallel programming in 

C/C++. The OpenMP API is used for developing parallel applications on various platforms. 

The Network Time Protocol daemon (NTPD) is used in order to maintain the system time on 

the onboard computers of the first and the second mobile robots in synchronization with a time 

server using the Network Time Protocol (NTP). The computer of the control center is used as a time 

server. 

 

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

226 

 

Loading of the container with the load on the first mobile robot through robot cooperation 

The weight of a packaged cargo to be carried is from 1 to 150 kg while the packaged cargo 

dimensions are from 25 to 50 cm (width, length, height). Each packaged cargo is placed into the 

container having a handle. The container dimensions are from 60 to 70 cm (width, length, height) 

while the weight of the container is less than 2 kg.  

Localization of each mobile robot is conducted continuously (by using the software installed 

on the onboard computer of this mobile robot) through the dead reckoning by using sensor fusion 

and analyzing information received from video cameras and proprioceptive sensors of this robot. 

At first, the name of the packaged cargo to be transported is inputted into the computer of the 

control center. Then the storage place, where this packaged cargo is stored in the container, is found 

on the computer of the control center. After that, the first and the second mobile robots receive (on 

the onboard computers) the parameters of the storage place and the name of packaged cargo to be 

transported, and move to this storage place. The first mobile robot takes a pose in which the hook-

shaped end of the shorter arm of the two-arm lever is placed between the handle of the container 

and the upper part of this container. Then the second mobile robot takes a pose in which the mobile 

platform of the second mobile robot is posed (by the work of the height-adjustable independent 

suspension) above the longer arm of the two-arm lever. After that, in order to maintain the stability 

of the robots, the brake systems of the mobile mechanisms are activated, and the ratchet mechanism 

installed on the mobile platform of the first mobile robot is switched on. 

The poses of the first and the second mobile robots at the moment before the beginning of the 

loading of cargo are represented on Figure 3. 

 

 
Figure 3. The side view of the first and the second mobile robots at the moment before the beginning 

of picking of the packaged cargo from the storage place. 

 

After that, the mobile platform of the second mobile robot is lowered by the work of the 

height-adjustable independent suspension. Then the mobile platform of the second mobile robot 

pressures on the longer arm of the two-arm lever, and the shorter arm of the two-arm lever moves 

upward while the handle of the container is hitched by the hook. Wherein the ratchet mechanism 

prevents the shorter arm of the two-arm lever from lowering, and therefore, prevents the container 

with the packaged cargo from lowering because the ratchet mechanism was switched on. The Tï

shaped longer arm of the two-arm lever provides stability of the second mobile robot during loading 

of the container on the first mobile robot. Thus the container with the packaged cargo is loaded on 

the first mobile robot.  

After that, the mobile platform of the second mobile robot is raised by the height-adjustable 

independent suspension. Then the brake systems of the mobile mechanisms are deactivated. Then 
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the second mobile robot moves to the parking place while the first mobile robot moves to the 

picking area of this warehouse and unloads the container with the packaged cargo through the 

implementation of automatic operations of this mobile robot.  

Unloading of packaged cargo from the first mobile robot is provided by switching off the 

ratchet mechanism. After the ratchet mechanism is switched off, the shorter arm of the two-arm 

lever moves downward and the container with the packaged cargo is placed into the storage 

container for packaged cargoes transported to the picking area. This completes the intra-warehouse 

movements of the container with the packaged cargo from the storage area to the picking area in the 

warehouse. 

The poses of the first and the second mobile robots at the moment after loading of the 

container with the load on the first mobile robot through robot cooperation are represented in 

Figure 4. 

 
Figure 4. The side view of the first and the second mobile robots at the moment after picking of the 

packaged cargo from the storage place. 

 

On the Figures 3 and 4, the following items were denoted by the numbers: 2 ð the mobile 

platform of the first mobile robot, 7 ð video camera, 8 ð the longer arm of the two-arm lever, 10 

ð the shorter arm of the two-arm lever, 11 ð the end-of-travel stop of the two-arm lever, 15 ð 

support on which the video camera is installed, 17 ð the mobile platform of the second mobile 

robot, 19 ð container, 20 ð handle of the container, 21 ð the floor of the warehouse building. 

  

The warehouse management system 

The warehouse building is one story. The warehouse has a storage area and a picking area not 

intersecting with each other. At the warehouse, the containers having handles loaded with the 

packaged cargoes are located on the floor in the storage places in the storage area.  

The warehouse aisle intended for movements of the first and the second mobile robots, during 

implementing warehouse operations, is established at the warehouse.  

The control center is located in the warehouse and outside the storage area, the picking area, 

and the warehouse aisle intended for movements of the first and the second mobile robots. The 

control center comprises computer with information storage device; Wi-Fi network node equipment 

connected to the computer of the control center.  

The plan of the warehouse is represented in Figure 5. 
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Figure 5. The plan of the warehouse. 

 

On Figure 5, the following items were denoted by the numbers: 19 ð container, 20 ð handle 

of the container, 22 ð the control center, 23 ð computer of the control center, 24 ð information 

storage device connected to the computer of the control center, 25 ð network node equipment 

connected to the computer of the control center, 26 ð input device connected to the computer of 

the control center, 27 ð the picking area, 28 ð storage container for packaged cargoes transported 

to the picking area, 29 ð the warehouse aisle intended for movements of the first and the second 

mobile robots, 30 ð line of possible movements of the mobile platform of the first mobile robot, 31 

ð orthogonal projection of the mobile platform reference point (of the first mobile robot) on the 

plane OXY of the world coordinate system during picking of the packaged cargo from the storage 

place, 32 ð the storage area, 33 ð line of possible movements of the mobile platform of the 

second mobile robot, 34 ð orthogonal projection of the mobile platform reference point (of the 

second mobile robot) on the plane OXY of the world coordinate system during picking of the 

packaged cargo from the storage place, 35 ð orthogonal projection of the mobile platform 

reference point (of the second mobile robot) on the plane OXY of the world coordinate system 

during parking of the second mobile robot, 36 ð orthogonal projection of the mobile platform 

reference point (of the first mobile robot) on the plane OXY of the world coordinate system during 

unloading of the packaged cargo from the first mobile robot, 37 ð storage place. 

 

The world coordinate system OXYZ is orthogonal, right-oriented, and the world coordinate 

system origin is on the upper surface of the floor of the warehouse building. In addition, the plane 

OXY contains the upper horizontal surface of the floor of the warehouse building, the axis OZ is 

directed vertically upward and perpendicularly to the plane OXY. The axes OX and OY are 

mutually perpendicular and belong to the plane OXY. 

For each video camera, the coordinate system of the video camera is introduced. The 

coordinate system of the video camera is orthogonal, right-oriented, and the unit vector, giving the 

direction of the third coordinate axis of this coordinate system, is on the optical axis of this video 

camera, and directed towards the video object, and the unit vector, giving the direction of the first 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

229 

 

coordinate axis of this coordinate system, is orthogonal to the unit vector, giving the direction of the 

third coordinate axis of this coordinate system. In addition, the origin of the coordinate system of 

the video camera is on the surface of the video camera body, at the point of intersection of this 

surface and the optical axis of this video camera. 

For each mobile platform, the coordinate system of the mobile platform is introduced.  The 

coordinate system of the mobile platform is orthogonal, right-oriented, and the unit vector, giving 

the direction of the first coordinate axis of this coordinate system, is directed in the forward 

direction of this mobile platform, and the unit vector, giving the direction of the third coordinate 

axis of this coordinate system, is directed vertically upward from the mobile platform, and the 

origin of the coordinate system of the mobile platform is the mobile platform reference point which 

is on the upper surface of this mobile platform. 

These parameters of the world coordinate system, the coordinate systems of each video 

camera, the coordinate systems of each mobile platform are obtained by using a 3D scanner and 

stored on the computer of the control center and on the onboard computers of the mobile robots. 

The parameters of the pose of each video camera, at the moment of time, are ordered set of 

nine numbers, where the first three numbers are the coordinates of the origin of the coordinate 

system of the video camera calculated in the world coordinate system, the next three numbers are 

the coordinates of the unit vector which is on the optical axis of this video camera, and directed 

towards the video object, calculated in the world coordinate system, the other three numbers are the 

coordinates of the unit vector, giving the direction of the first coordinate axis of the coordinate 

system of this video camera, calculated in the world coordinate system. These parameters stored on 

the computer of the control center and on the onboard computers of the mobile robots. 

 The parameters of the pose of each mobile platform of the mobile robot, at the moment of 

time, are ordered set of six numbers, where the first three numbers are the coordinates of the origin 

of the coordinate system of this mobile platform calculated in the world coordinate system, the 

other three numbers are the coordinates of the unit vector, giving the direction of the first coordinate 

axis of the coordinate system of this mobile platform, calculated in the world coordinate system. 

These parameters stored on the computer of the control center and on the onboard computers of the 

mobile robots. 

The parameters of the pose of each mobile platform, at the moment of time, are obtained 

through the dead reckoning by using sensor fusion and analyzing information received from video 

cameras and proprioceptive sensors of this robot, and by using:   

ïdata, received by an onboard computer, in the form of signals from the proprioceptive 

sensors installed on this mobile platform; 

ï the parameters of the poses of this mobile platform, at the previous moments of time, and 

which were obtained before; 

ïthe parameters of the poses of the two video cameras installed on this mobile platform 

calculated both in the world coordinate system and the coordinate system of this mobile platform; 

ïimages received from the two video cameras installed on this mobile platform, and software 

for computer vision, installed on the onboard computer of this mobile robot. 

The warehouse aisle intended for movements of the first and the second mobile robots is 

established in the form of an oriented simple two-dimensional polygon located on the plane OXY of 

the world coordinate system by setting the vertices of a simple broken-line which is the boundary of 

this polygon. This simple broken-line is established by an ordered set of numbers which are the 

coordinates of the vertices of this simple broken-line, calculated in the world coordinate system, and 

written in accordance with the traversal order of the vertices of this simple two-dimensional 

polygon. This ordered set of numbers is the parameters of the warehouse aisle. 
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The lines of possible movements of the mobile platform of the first and the second mobile 

robots are established in the form of broken-lines located on the plane OXY of the world coordinate 

system, which are the lines of possible movements of the orthogonal projections of the mobile 

platform reference point on the plane OXY of the world coordinate system during movements of 

this mobile platform. 

Each such broken-line is established by an ordered set of numbers which are the coordinates 

of the vertices of this simple broken-line, located on the plane OXY of the world coordinate system, 

and calculated in the world coordinate system, and written in accordance with the traversal order of 

the vertices of this broken-line. This ordered set of numbers is parameters of this line of possible 

movements of the mobile platform of the mobile robot. 

The parameters of the warehouse aisle and the parameters of the lines of possible movements 

of the mobile platforms of the mobile robots are obtained by using a 3D scanner and stored on the 

computer of the control center and on the onboard computers of the mobile robots. 

For each storage place on the warehouse floor, the following parameters of the storage place 

(in items form (a) to (g)) are obtained:  

(a) the address of the storage place by which this storage place can be uniquely found in this 

warehouse; 

(b) the coordinates of the four points located on the upper surface of the warehouse floor, 

calculated in the world coordinate system, that determine the largest in area rectangle, which can be 

located on this storage place; 

(c) the coordinates of the point, calculated in the world coordinate system, located on the 

upper surface of the warehouse floor, and which is set so that the orthogonal projection of the origin 

of the coordinate system of the container, stored in this storage place, coincides with this point;  

(d) the parameters of the pose of the mobile platform of the first mobile robot, at the moment 

of time right before beginning of picking of the packaged cargo from this storage place (when the 

hook is placed between the handle of the container and the upper part of this container), i. e. the 

coordinates of the origin of the coordinate system of the mobile platform, calculated in the world 

coordinate system, and the coordinates of the unit vector, giving the direction of the first coordinate 

axis of the coordinate system of this mobile platform, calculated in the world coordinate system; 

(e) the parameters of the poses of the two video cameras installed on the mobile platform of 

the first mobile robot, such that the images received through these two video cameras, at the 

moment of time right before the beginning of picking of the packaged cargo from this storage place, 

contain the view of this storage place; 

(f) the parameters of the pose of the mobile platform of the second mobile robot, at the 

moment of time right before beginning of picking of the packaged cargo from this storage place 

(when the bottom of the mobile platform of the second mobile robot is located above the longer arm 

of the two-arm lever), i. e. the coordinates of the origin of the coordinate system of this mobile 

platform calculated in the world coordinate system, and the coordinates of the unit vector, giving 

the direction of the first coordinate axis of the coordinate system of this mobile platform, calculated 

in the world coordinate system; 

(g) the parameters of the coordinate system of this storage place, i. e. the coordinates of the 

origin of this coordinate system, calculated in the world coordinate system, and the coordinates of 

the three unit vectors giving the directions of the three coordinate axes of this coordinate system, 

calculated in the world coordinate system. 

Before the packaged cargoes are located in the storage area, each packaged cargo is placed in 

a container having a handle. Each packaged cargo is rigidly fixed inside the container so that the 
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center of mass of this packaged cargo is located closest to the center of mass of this container. Only 

identical containers are used. 

For each container, the following parameters are obtained: 

ïthe name of the packaged cargo located in this container; 

ïthe total weight of the container and the packaged cargo located in this container; 

ïthe parameters of the coordinate system of this container, wherein the origin of this 

coordinate system coincides with the center of mass of this container; 

ïthe parameters of the 3D-model of this container. 

After that, the containers with the packaged cargoes are placed in the storage places. Wherein 

each container is placed so that the handle is positioned orthogonally to the forward direction of the 

mobile platform of the first mobile robot during loading of this container on the first mobile robot, 

at the moment of time right before the beginning of picking of the packaged cargo from this storage 

place. Then the information on names of the packaged cargoes, and addresses of the storage places 

where these packaged cargoes are placed, are stored on the computer of the control center and on 

the onboard computers of the mobile robots. After that, the 3D-model of this warehouse building, 

with the warehouse building's contents, is obtained by using a 3D scanner. The parameters of this 

3D-model are stored on the computer of the control center and on the onboard computers of the 

mobile robots.  

 

Conclusion 

The proposed method of loading of cargo on a mobile robot is superior in economic 

efficiency, reliability, cheapness, simplicity of construction and use, to all other methods of loading 

implemented by robots. This method derives its superiority from the using of the two-arm lever by 

two mobile robots helping each other to load cargo, through the implementation of automatic 

operations of these mobile robots. The proposed method does not require to use heavy loading 

equipment and high-powered machine actuators. The first mobile robot can be very light, but with 

high load capacity. The weight of the second mobile robot depends on the weight of cargo to be 

loaded, and on the lengths of shorter and longer arms of the two-arm lever. Moreover, almost no 

electrical energy is consumed during the loading of cargo by using this method. 

The proposed method of implementing warehouse operations can be used in various 

warehouses of large industrial companies as well as in warehouses of small manufacturing 

companies. Therefore the proposed method of implementing warehouse operations can be used in 

various industries, such as the construction industry, the retail industry, etc. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʝʨʬʦʨʘʪʦʨ 

ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ð ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʨʘʩʯʝʪʥʘʷ 

ʩʭʝʤʘ ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʠ 

ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʈʝʰʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʠʭ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ. 

 

Abstract. The subject of study is an electromechanical perforator of a rotary percussion action. 

The purpose of the work is the development of a mathematical model of an electromechanical 

perforator of a rotary percussion action. A design scheme has been developed and, on its basis, 

the equations of motion for the elements of mechanical transmission and the working tool of 

an electromechanical perforator of a percussion-rotary action have been obtained. The solution of 

the obtained equations and their analysis allows choosing the rational constructive parameters of 

the electromechanical perforator of the shock-rotary action. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʝʨʬʦʨʘʪʦʨ, ʤʝʭʘʥʠʟʤ 

ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ. 

 

Keywords: mathematical model, electromechanical perforator, variable structure mechanism, 

design scheme. 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʝʨʬʦʨʘʪʦʨʳ ʫʜʘʨʥʦ-ʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ  

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʫʨʝʥʠʷ ʠ ʩʚʝʨʣʝʥʠʷ ʦʪʚʝʨʩʪʠʡ, ʧʨʦʙʠʚʢʠ ʙʦʨʦʟʜ ʚ ʙʝʪʦʥʝ, ʢʠʨʧʠʯʥʦʡ 

ʢʣʘʜʢʝ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʘʭ. ɼʘʥʥʳʝ ʪʠʧʳ ʧʝʨʬʦʨʘʪʦʨʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ, ʢʘʢ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʜʨʫʛʠʭ ʩʣʝʩʘʨʥʦïʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ 
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ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʝʨʬʦʨʘʪʦʨ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʤ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʬʦʨʘʪʦʨʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʄʝʭʘʥʠʟʤ ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʳʡ ʰʘʨʥʠʨʥʳʡ ʯʝʪʳʨʝʭʟʚʝʥʥʠʢ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ 

ʜʣʠʥ ʟʚʝʥʴʝʚ. ʋʜʘʨʥʳʝ ʤʘʰʠʥʳ ʩ ʤʝʭʘʥʠʟʤʘʤʠ ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ  ʠ 

ʩʦʟʜʘʶʪʩʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʉ. ɸʙʜʨʘʠʤʦʚʘ.  

ɺ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʬʦʨʘʪʦʨʘʭ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 1, ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʦʪ ʚʘʣʘ ʷʢʦʨʷ ʜʚʠʛʘʪʝʣʷ 1 ʢ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʦʨʛʘʥʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʢʦʩʦʟʫʙʳʝ 2 ʠ 3, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ 

ʧʨʷʤʦʟʫʙʳʝ 4, 5  ʠ ʢʦʥʠʯʝʩʢʠʝ ʧʨʷʤʦʟʫʙʳʝ ʢʦʣʝʩʘ 6 ʠ 7.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 1, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʢʦʣʝʩʘ 2 (ʚʤʝʩʪʝ ʩ ʚʘʣʦʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ) 

ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ 3 ʢ ʚʘʣʫ ʰʝʩʪʝʨʥʝ 4. ʏʝʨʝʟ ʚʘʣ ʰʝʩʪʝʨʥʠ 4 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʥʘ ʫʜʘʨʥʳʡ ʤʝʭʘʥʠʟʤ ʠ ʥʘ ʩʠʩʪʝʤʫ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦʚʦʨʦʪ ʠʥʩʪʨʫʤʝʥʪʘ. ɼʣʷ ʧʦʚʦʨʦʪʘ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ, 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʧʝʨʝʜʘʝʪʩʷ ʢ ʠʥʩʪʨʫʤʝʥʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʘʪʦʯʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʰʘʨʥʠʨʥʦʛʦ ʯʝʪʳʨʝʭʟʚʝʥʥʠʢʘ ʠ ʭʨʘʧʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʋʜʘʨ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ 

ʙʦʡʢʦʤ ʢʦʨʦʤʳʩʣʘ ʧʦ ʭʚʦʩʪʦʚʠʢʫ ʚʦʣʥʦʚʦʜʘ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝʜʦʡ. ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʧʝʨʝʜʘʝʪʩʷ  ʧʦ 

ʦʜʥʦʡ ʣʠʥʠʠ ʢ ʠʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʦʚʦʨʦʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ, ʘ ʧʦ ʜʨʫʛʦʡ ʣʠʥʠʠ ʪʘʢʠʝ ʢ 

ʠʥʩʪʨʫʤʝʥʪʫ ʚ ʚʠʜʝ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʜʘʨʥʦ-ʧʦʚʦʨʦʪʥʳʡ 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʝʨʬʦʨʘʪʦʨʘ.  
 

 

ʈʠʩʫʥʦʢ 1. ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ: 1 ð ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʦʣʣʝʢʪʦʨʥʳʡ ʜʚʠʛʘʪʝʣʴ, 2ï7 ð ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ, 8 ð ʰʘʪʫʥ ʫʜʘʨʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ, 9 ð ʢʦʨʦʤʳʩʣʘ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, 10 ð ʚʘʣïʢʨʠʚʦʰʠʧ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, 11ð 

ʰʘʪʫʥ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, 12 ð ʢʦʨʦʤʳʩʣʦ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, 13 ð ʭʨʘʧʦʚʦʡ ʤʝʭʘʥʠʟʤ, 

14 ð ʚʦʣʥʦʚʦʜ, 15 ð ʠʥʩʪʨʫʤʝʥʪ. 

 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʝʨʝʜʘʯʠ ʠ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʘʥʥʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʛʨʫʟʦʢ ʚʦʟʥʠʢʘʝʪ ʠʭ 

ʫʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʥʘʛʨʫʟʦʢ ʚʘʣʳ ʠ ʦʧʦʨʳ ʵʣʝʤʝʥʪʦʚ ʧʝʨʬʦʨʘʪʦʨʘ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʬʦʨʤʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʷʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʧʝʨʝʤʝʱʝʥʠʷʤ ʟʘʮʝʧʣʷʶʱʠʭʩʷ ʢʦʣʝʩ ʠ ʜʨʫʛʠʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʪʘʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʜʚʠʞʝʥʠʷ 

ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʧʝʨʬʦʨʘʪʦʨʘ 

ʥʝʦʙʭʦʜʠʤʦ: ʨʘʟʨʘʙʦʪʢʘ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ, ʧʦʣʫʯʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʝʨʝʜʘʯʠ ʠ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʝʨʬʦʨʘʪʦʨʘ, ʪ. ʝ. ʩʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʵʣʝʤʝʥʪʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ, ʫʜʘʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʝʨʬʦʨʘʪʦʨʘ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʚ ʧʝʨʬʦʨʘʪʦʨʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʨʝʘʣʴʥʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 
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ʢʦʣʝʙʘʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʫʧʨʫʛʠʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʫʯʘʩʪʚʫʶʱʠʤʠ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʵʣʝʤʝʥʪʦʚ   ʩʠʣʦʚʦʡ  ʪʨʘʥʩʤʠʩʩʠʠ  ʠ  ʠʥʩʪʨʫʤʝʥʪʘ ʧʝʨʬʦʨʘʪʦʨʘ.  

ɺ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʛʨʫʟʦʢ ʚʦʟʥʠʢʘʝʪ ʠʭ ʫʧʨʫʛʘʷ 

ʜʝʬʦʨʤʘʮʠʷ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʥʘʛʨʫʟʦʢ ʩ ʧʦʤʦʱʴʶ ʟʫʙʯʘʪʳʭ ʟʘʮʝʧʣʝʥʠʡ ʚʘʣʳ ʠ ʦʧʦʨʳ 

ʧʝʨʬʦʨʘʪʦʨʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʬʦʨʤʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʷʪ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʷʤ ʟʘʮʝʧʣʷʶʱʠʭʩʷ ʢʦʣʝʩ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʧʝʨʝʜʘʯ ʢʘʢ: ʞʝʩʪʢʦʩʪʴ ʟʫʙʯʘʪʳʭ 

ʟʘʮʝʧʣʝʥʠʡ, ʞʝʩʪʢʦʩʪʴ ʚʘʣʦʚ ʥʘ ʢʨʫʯʝʥʠʝ, ʢʨʫʪʠʣʴʥʦʝ ʞʝʩʪʢʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʤʘʩʩʦï

ʠʥʝʨʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʝʩʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ, ʚʚʦʜʠʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʝʪʦʜʠʢʫ ʫʢʘʟʘʥʥʫʶ ʚ ʨʘʙʦʪʝ [1], ʵʢʚʠʚʘʣʝʥʪʥʳʝ 

ʫʧʨʫʛʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʣʝʩʘʤʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʘʮʝʧʣʝʥʠʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʝʪʦʜʠʢʝ, 

ʞʝʩʪʢʦʩʪʴ ʟʫʙʯʘʪʦʛʦ ʟʘʮʝʧʣʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʢʨʫʪʠʣʴʥʦʡ, ʤʝʞʜʫ ʢʦʣʝʩʘʤʠ 2 ʠ 3, 4 ʠ 5, 6 ʠ 

7 (ʈʠʩʫʥʦʢ 1) ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʛʠʙʥʳʤʠ ʠ ʢʦʥʪʘʢʪʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʟʫʙʴʝʚ. ʂʨʫʪʠʣʴʥʘʷ 

ʞʝʩʪʢʦʩʪʴ ʟʫʙʯʘʪʦʛʦ ʟʘʮʝʧʣʝʥʠʷ, ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʣʦʚ ʪʝʭ ʢʦʣʝʩ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ ʧʘʨʘʭ ʚʪʦʨʳʤʠ, ʩʣʝʜʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

[1ï3]: 
 

, ʅʤ 
(1) 

 

ʛʜʝ b ð ʨʘʙʦʯʘʷ ʰʠʨʠʥʘ ʢʦʣʝʩʘ, ʤʤ; ð ʫʛʦʣ ʟʘʮʝʧʣʝʥʠʷ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ, ʛʨʘʜ; Ri 

ð ʨʘʜʠʫʩ ʥʘʯʘʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ, ʨʘʩʧʦʣʘʛʘʝʤʦʛʦ ʥʘ ʚʘʣʫ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʨʠʚʦʜʠʪʩʷ ʧʦʜʘʪʣʠʚʦʩʪʴ ʧʝʨʝʜʘʯʠ (ʜʣʷ ʢʦʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ R ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ 

ʥʘʯʘʣʴʥʦʡ ʦʢʨʫʞʥʦʩʪʠ), ʤʤ; ʂɿ ð ʫʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʘʨʳ ʟʫʙʴʝʚ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʝʜʠʥʠʯʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘ ʝʜʠʥʠʮʫ ʰʠʨʠʥʳ ʟʫʙʘ (ʜʣʷ ʩʪʘʣʴʥʳʭ 

ʧʨʷʤʦʟʫʙʳʭ ʢʦʣʝʩ ʂɿ = 6
.10ī11 ʤ2.ʨʘʜ/ʅ; ʜʣʷ ʩʪʘʣʴʥʳʭ ʢʦʩʦʟʫʙʳʭ ʢʦʣʝʩ ʂɿ = 3,610

ī11 ʤ2 ʨʘʜ/ʅ) 

ɾʝʩʪʢʦʩʪʴ ʚʘʣʦʚ ʥʘ ʢʨʫʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʩʣʝʜʫʶʱʝʡ  ʟʘʚʠʩʠʤʦʩʪʠ [2ï

4]: 
 

, ʅʤ 
(2) 

 

ʛʜʝ G = 0,4 * ɽ ð ʤʦʜʫʣʴ ʩʜʚʠʛʘ, ʅʤ2; ɽ = 2,1 105 ʤʇʘ ð ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʜʣʷ ʩʪʘʣʠ 

[2ï4];  D ð ʜʠʘʤʝʪʨ ʚʘʣʘ, ʤʤ; lɺ ð ʜʣʠʥʘ ʚʘʣʘ, ʤʤ,  ʂ ð ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʜʣʷ 

ʩʧʣʦʰʥʦʛʦ ʢʨʫʛʣʦʛʦ ʚʘʣʘ ʂ = 1). 

ʂʨʫʪʠʣʴʥʘʷ ʞʝʩʪʢʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʪʠʧʘ çʚʘʣ-ʩʪʫʧʠʮʘè ʦʧʨʝʜʝʣʷʝʪʩʷ ʞʝʩʪʢʦʩʪʴʶ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʩʤʷʪʠʶ [2ï4]: 
 

, ʅʤ 
(3) 

 

ʛʜʝ dc ð ʜʠʘʤʝʪʨ ʩʦʝʜʠʥʝʥʠʷ, ʤʤ; lC ð ʜʣʠʥʘ ʩʦʝʜʠʥʝʥʠʷ, ʤʤ; h ð ʘʢʪʠʚʥʘʷ ʚʳʩʦʪʘ 

ʰʧʦʥʢʠ, ʤʤ; z ð ʯʠʩʣʦ ʰʧʦʥʦʢ; ʂʐ ð ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʠʪʳʚʘʶʱʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ (ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʰʧʦʥʢʦʡ ʂʐ  = 13,6 10ī12 ʤ3/ʅ). 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʵʣʝʤʝʥʪʦʚ ʧʝʨʝʜʘʯʠ ʩʠʣʦʚʦʡ ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ [1, 3]: 
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,ʢʛʤ2 
(4) 

ʛʜʝ m = nÖr ð ʤʘʩʩʘ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ, ʢʛ;  ð ʦʙʲʝʤ ʵʣʝʤʝʥʪʘ, ʤ3; r ð 

ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ (ʩʪʘʣʠ), ʢʛ/ʤ3; d ð ʜʠʘʤʝʪʨ ʵʣʝʤʝʥʪʘ, ʤʤ; h ð ʚʳʩʦʪʘ ʵʣʝʤʝʥʪʘ, ʤʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʝʨʬʦʨʘʪʦʨʘ ʥʘ ʩʠʣʦʚʫʶ ʪʨʘʥʩʤʠʩʩʠʶ ʜʝʡʩʪʚʫʶʪ ʥʘʛʨʫʟʢʠ ʩʦ 

ʩʪʦʨʦʥʳ ʜʚʠʛʘʪʝʣʷ (ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʄʚ), ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʨʦʜʳ 

(ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʄʩ) ʠ ʫʜʘʨʥʳʝ ʥʘʛʨʫʟʢʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʫʜʘʨʥʦʡ ʩʠʩʪʝʤʦʡ (ʄʫ), 

ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʵʣʝʤʝʥʪʘʭ 

ʧʝʨʬʦʨʘʪʦʨʘ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʵʣʝʤʝʥʪʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ, ʫʜʘʨʥʦ-

ʧʦʚʦʨʦʪʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʬʦʨʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ, ʦʧʨʝʜʝʣʷʷ 

ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʜʚʠʞʫʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʞʝʩʪʢʦʩʪʠ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʟʚʝʥʴʷʤʠ. ɺʨʘʱʘʶʱʠʝʩʷ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʨʘʩʩʤʦʪʨʠʤ ʢʘʢ ʵʣʝʤʝʥʪʳ 

ʩʠʩʪʝʤʳ ʩ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʤʘʩʩʦʡ, ʘ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʚʘʣ ʜʚʠʛʘʪʝʣʷ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʚʘʣʳ ð ʫʧʨʫʛʠʝ  ʵʣʝʤʝʥʪʳ ʩ ʞʝʩʪʢʦʩʪʴʶ ʉ. 

ʉʠʣʦʚʫʶ ʪʨʘʥʩʤʠʩʩʠʶ ʚ ʵʪʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʷʝʤ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʜʠʩʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʚʠʛʘʶʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʪ. ʝ. 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʝʜʘʪʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ. ʀʥʝʨʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʩʠʣʦʚʦʡ ʪʨʘʥʩʤʠʩʩʠʠ ʧʝʨʬʦʨʘʪʦʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʠʥʝʨʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʝʨʝʜʘʯʝ ʜʚʠʞʝʥʠʷ, 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʚʨʘʱʘʶʱʝʡ ʯʘʩʪʠ ʜʚʠʛʘʪʝʣʷ. ʂʨʫʪʠʣʴʥʳʝ ʞʝʩʪʢʦʩʪʠ ʚʘʣʦʚ, ʩʦʝʜʠʥʝʥʠʡ ʪʠʧʘ 

çʚʘʣïʩʪʫʧʠʮʘè, ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ. ɺ ʠʪʦʛʝ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʵʣʝʤʝʥʪʦʚ ʧʝʨʬʦʨʘʪʦʨʘ ʜʣʷ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠʤʝʝʪ ʚʠʜ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʈʠʩʫʥʢʝ 2. 

ɺ ʵʪʦʡ ʩʭʝʤʝ ʧʨʦʜʦʣʴʥʳʝ ʦʪʨʝʟʢʠ ʧʨʷʤʳʭ ʫʩʣʦʚʥʦ ʠʟʦʙʨʘʞʘʶʪ ʫʧʨʫʛʠʝ ʟʚʝʥʴʷ, 

ʩʧʣʦʰʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʣʠʥʠʠ ʠʟʦʙʨʘʞʘʶʪ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ, ʧʫʥʢʪʠʨʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʣʠʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʚʝʩʦʤʳʤ ʟʫʙʯʘʪʳʤ ʟʘʮʝʧʣʝʥʠʷʤ [3].  

 

ʈʠʩʫʥʦʢ 2. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦ-ʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ: J1 ð ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ 

ʚʘʣʘ ʷʢʦʨʷ ʜʚʠʛʘʪʝʣʷ; J2 ð ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ; J3 ð ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ; 

J4 ð ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʢʨʠʚʦʰʠʧʘ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; J5 ð ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ; J6 ð 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʢʨʠʚʦʰʠʧʘ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; Jʫ ð ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; Jʧ ð 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; ʄʩʫ ð ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; ʄʩʧ ð 

ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; ʉɼ ð ʞʝʩʪʢʦʩʪʴ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ; ʉ12 ð ʩʫʤʤʘʨʥʘʷ 

ʞʝʩʪʢʦʩʪʴ ʟʫʙʯʘʪʳʭ ʟʘʮʝʧʣʝʥʠʡ ʠ ʰʣʠʮʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʢʦʣʝʩʘ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʚʘʣʦʤ; ʉ23 ð 

ʞʝʩʪʢʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʚʘʣʘ ʥʘ ʢʨʫʯʝʥʠʝ; ʉ34 ð ʩʫʤʤʘʨʥʘʷ ʞʝʩʪʢʦʩʪʴ ʟʫʙʯʘʪʳʭ ʟʘʮʝʧʣʝʥʠʡ; ʉ35 

ð ʞʝʩʪʢʦʩʪʴ ʟʫʙʯʘʪʳʭ ʟʘʮʝʧʣʝʥʠʡ ʢʦʣʝʩ; ʉ56 ð ʞʝʩʪʢʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʚʘʣʘ ʥʘ ʢʨʫʯʝʥʠʝ ʠ 

ʰʣʠʮʝʚʦʛʦ  ʩʦʝʜʠʥʝʥʠʷ ʢʦʣʝʩʘ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʚʘʣʦʤ. 
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ʇʨʠ ʫʧʨʦʱʝʥʠʠ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʠʢʦʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [3]. 

ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʩ ʜʣʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʠʤ ʠʟ 

ʩʦʦʙʨʘʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ [1]. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʣʫʯʠʤ, ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʫʧʨʦʱʝʥʥʫʶ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʧʝʨʬʦʨʘʪʦʨʘ 

ʫʜʘʨʥʦ-ʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʈʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʫʧʨʦʱʝʥʥʘʷ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ. 

 

ʇʦʣʫʯʠʚ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʩʠʩʪʝʤʳ, ʧʝʨʝʭʦʜʠʤ ʢ ʩʦʩʪʘʚʣʝʥʠʶ 

ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʤʘʩʩʳ ʩʠʩʪʝʤʳ.  

ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʷʢʦʨʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʢʦʣʣʝʢʪʦʨʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. 

ʧʝʨʚʦʡ ʤʘʩʩʳ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʟʘʧʠʰʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ [1]: 
 

 

, 

(5) 

ʛʜʝ ,  ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ ʷʢʦʨʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, 

ð ʨʳʚʦʢ ʧʨʠ ʟʘʧʫʩʢʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʘ1, ʘ2, ʘ3 ð ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, k1, k2, k3 ð ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, J1 ð ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʷʢʦʨʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, i ð ʪʦʢ ʚ ʮʝʧʠ ʷʢʦʨʷ, ʄʉ ð ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ, U ð 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʷʢʦʨʷ, R ð ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʮʝʧʠ ʷʢʦʨʷ. 

ʉʯʠʪʘʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʘʣ ʜʚʠʛʘʪʝʣʷ, ʵʣʝʤʝʥʪʳ ʨʝʜʫʢʪʦʨʘ ʠ ʠʥʩʪʨʫʤʝʥʪ, 

ʧʨʠʭʦʜʠʤ ʢ ʤʦʜʝʣʠ ʧʝʨʬʦʨʘʪʦʨʘ ʚ ʚʠʜʝ ʧʷʪʠʤʘʩʩʦʚʦʡ ʩʠʩʪʝʤʳ ʩ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʫʧʨʫʛʠʤʠ 

ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʤʘʩʩʘʤʠ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ, ʟʘʧʠʩʳʚʘʝʤ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʝʨʬʦʨʘʪʦʨʘ ʧʦ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ: 
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ï  ð ʫʛʣʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩ ʧʝʨʬʦʨʘʪʦʨʘ; ï  ð ʫʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩ ʧʝʨʬʦʨʘʪʦʨʘ; ï  ð ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩ 

ʧʝʨʬʦʨʘʪʦʨʘ; ð ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʡ ʩʦ ʩʪʦʨʦʥʳ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1]: 
 

; (7) 

ʛʜʝ 
 
ð ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʢʦʨʦʤʳʩʣʘ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ð 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʢʦʨʦʤʳʩʣʘ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; ,  ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʥʘʣʦʛ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʠ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʢʦʨʦʤʳʩʣʘ ʫʜʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; ð ʤʦʤʝʥʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [1]: 
 

; (8) 

ʛʜʝ 
 
ð ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʢʦʨʦʤʳʩʣʘ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ,ð 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʢʦʨʦʤʳʩʣʘ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; , ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʥʘʣʦʛ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʢʦʨʦʤʳʩʣʘ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ð ʤʦʤʝʥʪ 

ʪʨʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʦʙ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʩʨʝʜʫ; ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʫʩʣʦʚʠʠ 0 

<ű<́, ʄʊʈ ð ʧʨʠʥʠʤʘʝʪ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʪ.ʝ. ʨʘʙʦʯʠʡ ʭʦʜ ʭʨʘʧʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʚʦʨʦʪ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ, ʠ ʧʨʠ ʫʩʣʦʚʠʠ ˊ<ű< 2ˊ, 

ʄʊʈ=0, ʪ. ʝ. ʦʙʨʘʪʥʳʡ ʭʦʜ ʭʨʘʧʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʭʨʘʧʦʚʦʡ ʤʝʭʘʥʠʟʤ ʟʘʥʠʤʘʝʪ ʠʩʭʦʜʥʦʝ 

ʧʦʣʦʞʝʥʠʝ; ʛʜʝ ð ʫʛʣʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʢʨʠʚʦʰʠʧʘ ʧʦʚʦʨʦʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ.  

ʉ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ  ʠ  ʠʤʝʝʤ: 

 (9)         

 (10)   

 

ʉʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (6) ʩ ʫʯʝʪʦʤ ʫʨʘʚʥʝʥʠʡ (7ï10) ʧʝʨʝʧʠʰʝʤ: 
 

 

(11) 

 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʨʝʰʘʝʪʩʷ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʀʤʝʶʪʩʷ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ, 

ʦʜʥʘʢʦ ʧʦʥʠʞʝʥʠʝ ʧʦʨʷʜʢʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʨʘʩʯʝʪʘ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. ɼʣʷ ʵʪʦʛʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʝʨʝʡʜʝʤ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤ 
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ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʢ ʩʠʩʪʝʤʘʤ ʫʨʘʚʥʝʥʠʡ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ. 

ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 
 

 

(12) 

 

ʈʝʰʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (12) ʤʝʪʦʜʦʤ ʈʫʥʛʝ-ʂʫʪʪʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Mathcad ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦ-

ʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

 

ɺʳʚʦʜʳ 

ʈʘʟʨʘʙʦʪʘʥʘ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʵʣʝʤʝʥʪʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʇʦʣʫʯʝʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ð ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦïʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʵʣʝʤʝʥʪʦʚ ʩʦʛʣʘʩʥʦ 

ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʩʦʩʪʘʚʣʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʫʜʘʨʥʦ-ʧʦʚʦʨʦʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺʳʧʦʣʥʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʘʚʥʝʥʠʝ ʤʝʪʦʜʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʚ ʈʦʩʩʠʠ ʠ ɽʚʨʦʧʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ɽʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʞʠʣʳʭ ʟʜʘʥʠʡ, 

ʚʢʣʶʯʘʶʱʠʡ ʧʝʨʝʧʣʘʥʠʨʦʚʢʫ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʬʘʩʘʜʦʚ. ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʟʜʘʥʠʡ.  
 

Abstract. A comprehensive comparison of architectural reconstruction methods in Russia and 

Europe was made. Considered European experience in the reconstruction of residential buildings, 

including redevelopment and reconstruction of facades. Examples of reconstructed buildings are 

given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʘʨʭʠʪʝʢʪʫʨʘ, ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʘʚʘʨʠʡʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʨʝʥʦʚʘʮʠʷ.  
 

Keywords: reconstruction, architecture, overhaul, emergency condition, renovation. 

 

ʂʨʫʧʥʦʧʘʥʝʣʴʥʦʝ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʝʣʦʩʴ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ; ʝʛʦ ʧʠʢ 

ʙʳʣ ʚ 1960ï1980-ʭ ʛʦʜʘʭ ʂ 2020 ʛʦʜʫ ʙʦʣʴʰʠʥʩʪʚʫ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 

1950 ʧʦ 1970 ʛʦʜ, ʙʫʜʝʪ ʙʦʣʝʝ 50 ʣʝʪ, ʠ ʩʨʦʢ ʠʭ ʩʣʫʞʙʳ ʙʫʜʝʪ ʠʩʯʝʨʧʘʥ. ɺ ʈʦʩʩʠʠ ʦʙʱʘʷ 

ʞʠʣʘʷ ʧʣʦʱʘʜʴ ʟʜʘʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10% ʦʪ 

ʚʩʝʛʦ ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ ʩʪʨʘʥʝ. ɾʠʣʴʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʤʦʨʘʣʴʥʦ ʠ 

ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʣʦ, ʦʥʦ ʧʦʨʦʞʜʘʝʪ ʞʠʣʠʱʥʳʡ ʢʨʠʟʠʩ [1].  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʞʠʣʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʞʝ ʥʘʯʘʣʘʩʴ. 

ʇʨʦʝʢʪʳ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʧʦʣʥʦʛʦ ʩʥʦʩʘ ʞʠʣʳʭ ʟʜʘʥʠʡ [2ï3].  

ɺ ʈʦʩʩʠʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʦʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʥʘʯʘʣ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ, ʷʚʣʷʝʪʩʷ ʨʝʤʦʥʪ, 

ʥʘʯʘʪʳʡ ʚ 2017 ʛ. ʚ ʄʦʩʢʚʝ [4]. ɺ ʭʦʜʝ ʧʨʦʝʢʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʣʥʳʡ ʩʥʦʩ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʜʘʥʠʷ ʠ ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ [5]. ɺ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ ʩʪʨʘʥʳ ʨʝʘʣʠʟʘʮʠʷ 
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ʧʦʜʦʙʥʦʡ ʩʪʨʘʪʝʛʠʠ ʥʝʚʦʟʤʦʞʥʘ ʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ (ʦʪʩʫʪʩʪʚʠʝ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʠʥʚʝʩʪʦʨʦʚ) [2]. 

ɼʣʷ ʧʨʠʜʘʥʠʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʣʠʢʘ ʙʦʣʴʰʠʥʩʪʚʫ ʛʦʨʦʜʦʚ ʪʨʝʙʫʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ 

(https://varlamov.ru/2359727.html).  

ɺʳʙʦʨ ʷʨʢʠʭ ʮʚʝʪʦʚʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʞʝ ʥʝ ʷʚʣʷʪʴʩʷ ʨʘʟʜʨʘʞʠʪʝʣʝʤ. 

ʎʚʝʪʘ ʛʘʨʤʦʥʠʟʠʨʫʶʪ ʩ ʦʢʨʫʞʘʶʱʠʤ ʣʘʥʜʰʘʬʪʦʤ, ʩʦʟʜʘʶʪ ʥʘʩʪʨʦʝʥʠʝ, ʠ ʥʝ ʚʳʛʣʷʜʷʪ ʧʨʠ 

ʵʪʦʤ ʨʘʟʜʨʘʞʘʶʱʝ (https://varlamov.ru/1593996.html).  

ɺʩʝ ʙʦʣʴʰʝ ʟʜʘʥʠʡ ʚ ʈʦʩʩʠʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʘʶʪ, ʪʝʨʷʷ ʩʚʦʡ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʦʙʣʠʢ. ʋ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʠʥʞʝʥʝʨʦʚ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ 

ʥʘ ʧʫʪʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʧʨʠʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʣʠʢʘ 

ʛʦʨʦʜʫ [6]. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ 50-ʭ ʛʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʧʫʪʝʤ ʜʦʩʪʨʦʡʢʠ 

ʵʪʘʞʝʡ, ʪʝʨʨʘʩ, ʙʘʣʢʦʥʦʚ, ʣʦʜʞʠʡ, ʥʘʜʩʪʨʦʡʢʠ ʤʘʥʩʘʨʜ ʠ ʧʦʚʳʰʝʥʠʷ ʵʪʘʞʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʷ 

ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ, ʠʟʤʝʥʝʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʟʜʘʥʠʷ, ʧʝʨʝʭʦʜʘ ʥʘ ʙʦʣʝʝ ʵʢʦʥʦʤʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʩʝʪʠ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪ. ʧ. [7].  

ɺ ɻʝʨʤʘʥʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʧʦʩʣʝʚʦʝʥʥʳʭ ʣʝʪ ʟʘʥʠʤʘʣʩʷ 

ʘʨʭʠʪʝʢʪʦʨ ʐʪʝʬʘʥ ʌʦʨʩʪʝʨ (Stefan Forster Architekten) ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ Regeneration East. 

ʆʥ ʨʘʙʦʪʘʣ ʚ ʜʚʫʭ ʥʝʙʦʣʴʰʠʭ ʛʦʨʦʜʢʘʭ, ʃʘʡʥʝʬʝʣʴʜʝ ʠ ɻʘʣʣʝ, ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʩʪʘʨʝʚʰʠʝ 

ʧʷʪʠʵʪʘʞʢʠ ʤʦʞʥʦ ʧʨʝʚʨʘʪʠʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʞʠʣʴʝ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʚʷʟʘʥʘ 

ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʟʜʘʥʠʷ [3]. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʯʘʩʪʠʯʥʳʡ ʩʥʦʩ ʥʝʩʢʦʣʴʢʠʭ ʙʣʦʢʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʞʜʫ ʥʠʤʠ ʥʦʚʳʭ 

(https://www.akrotov.ru/blank-5). 

ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 6-ʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʘʨʭʠʪʝʢʪʦʨʳ ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʫʜʘʣʠʪʴ ʜʚʘ 

ʚʝʨʭʥʠʭ ʵʪʘʞʘ. ʆʥʠ ʩʪʨʝʤʠʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴ ʟʜʘʥʠʝ, ʥʦ ʠ ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ (ʈʠʩʫʥʢʠ 1ï5). 

 

 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʰʝʩʪʠʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ. 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ ʧʨʦʝʢʪʘ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʚʘʨʪʠʨ çʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ 

ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʠ ʯʘʩʪʥʦʡ ʞʠʟʥʠè. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʬʘʩʘʜʘ ʠ ʥʝ ʩʪʘʥʜʘʨʪʥʦʝ ʮʚʝʪʦʚʦʝ 

ʨʝʰʝʥʠʝ ʧʨʠʜʘʣʦ ʟʜʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʣʠʢ. 
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ʈʠʩʫʥʦʢ 2. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʰʝʩʪʠʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ. 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 3. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʰʝʩʪʠʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ. 

 

 

 

 
 

ʈʠʩʫʥʦʢ 5. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʷʪʠʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ. 
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ʆʧʳʪ ʨʝʥʦʚʘʮʠʠ ʚ ʈʦʩʩʠʠ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. ʉʫʪʴ 

ʧʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʦʩʝ ʚʝʪʭʦʛʦ ʞʠʣʴʷ ʥʘ ʤʝʩʪʝ ʢʦʪʦʨʦʛʦ ʚʦʟʚʦʜʷʪʩʷ 

ʥʦʚʳʝ ʟʜʘʥʠʷ, ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ, ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ ʦʧʠʩʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʥʦʚʘʮʠʠ ʚ ɽʚʨʦʧʝ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʫʩʪʨʘʥʝʥʠʝ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʟʘ ʩʯʝʪ ʧʦʪʝʨʠ ʢʦʣʠʯʝʩʪʚʘ ʢʚʘʨʪʠʨ, ʨʝʥʦʚʘʮʠʷ ʚ ʈʦʩʩʠʠ, 

ʟʘʯʘʩʪʫʶ, ʚʳʙʠʨʘʝʪ ʟʜʘʥʠʷ ʥʝ ʧʦ ʝʛʦ ʘʚʘʨʠʡʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʘ ʧʦ ʮʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʳʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚ ʈʦʩʩʠʠ. ɸʨʭʠʪʝʢʪʦʨ ɸʣʝʢʩʝʡ ʂʨʦʪʦʚ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʷʪʠʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʉʝʚʝʨʥʦʤ 

ʊʫʰʠʥʦ (https://www.akrotov.ru/blank-5).  

ʅʘ ʫʯʘʩʪʢʝ ʤʠʢʨʦʨʘʡʦʥʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʠ ʧʷʪʠʵʪʘʞʢʠ ʩʝʨʠʠ 1-515/ʄʀ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʩʪʨʦʝʥʠʡ 13380 ʤ2 

(ʈʠʩʫʥʢʠ 6ï7).  

ʇʷʪʠʵʪʘʞʢʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʧʦʩʝʨʝʜʠʥʝ, ʧʨʝʜʣʦʞʝʥʦ ʩʥʝʩʪʠ. ʅʘ ʵʪʦʤ ʤʝʩʪʝ 

ʧʣʘʥʠʨʫʝʪʩʷ ʚʦʟʚʝʩʪʠ 22-ʵʪʘʞʥʳʡ ʜʦʤ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʢʚʘʨʪʠʨ 11000 ʤ2, ʘ ʪʘʢʞʝ 

ʪʨʝʭʫʨʦʚʥʝʚʳʡ ʧʦʜʟʝʤʥʳʡ ʛʘʨʘʞ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʢʨʳʰʘ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʠʛʨʦʚʳʭ ʧʣʦʱʘʜʦʢ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʜʚʫʭ ʧʷʪʠʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʜʦ 19272 ʤ2. 
  

 

 

 
 

ʈʠʩʫʥʦʢ 6. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʷʪʠʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʉʝʚʝʨʥʦʤ ʊʫʰʠʥʦ 

(https://www.akrotov.ru/blank-5). 

 
 

 

 

 
 

ʈʠʩʫʥʦʢ 7. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʷʪʠʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʉʝʚʝʨʥʦʤ ʊʫʰʠʥʦ 

(https://www.akrotov.ru/blank-5). 
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ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʫʪʝʤ ʚʦʟʚʝʜʝʥʠʷ ʚʦʢʨʫʛ ʟʜʘʥʠʷ ʥʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʬʘʩʘʜ. ɹʳʣ ʧʨʦʠʟʚʝʜʝʥ ʜʝʤʦʥʪʘʞ ʧʝʨʝʛʦʨʦʜʦʢ, ʜʚʝʨʝʡ ʠ ʦʢʦʥ. ɹʳʣʠ 

ʩʦʭʨʘʥʝʥʳ ʤʝʞʜʫʵʪʘʞʥʳʝ ʧʝʨʝʢʨʳʪʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ [2] 

ʘ ʪʘʢʞʝ: 

ïʚʦ-ʧʝʨʚʳʭ, ʩʪʘʨʳʡ ʞʠʣʦʡ ʬʦʥʜ ʥʝ ʨʘʟʨʫʰʘʝʪʩʷ. ʆʪʩʫʪʩʪʚʫʶʪ ʟʘʪʨʘʪʳ ʥʘ ʫʪʠʣʠʟʘʮʠʶ 

ʤʫʩʦʨʘ ʦʪ ʩʥʦʩʘ ʟʜʘʥʠʷ. 

ïʚʦ-ʚʪʦʨʳʭ, ʚ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʤ ʜʦʤʝ 50% ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʞʝ ʠʤʝʶʪʩʷ 

(ʧʝʨʝʢʨʳʪʠʷ, ʣʝʩʪʥʠʮʳ ʠ ʬʫʥʜʘʤʝʥʪʳ, ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ)   

ïʚ-ʪʨʝʪʴʠʭ, ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʳʭ ʟʝʤʣʷʭ ʧʦʜ ʟʘʩʪʨʦʡʢʫ. ʆʙʱʘʷ ʵʢʦʥʦʤʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʜʦ 30% ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʦʛʦ ʟʜʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩ ̫ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʟʝʣʝʥʳʭ ʢʨʳʰè. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʝʣʝʥʦʡ ʢʨʦʚʣʠ, ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʠ 

ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ. ʆʧʠʩʳʚʘʶʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʢʨʦʚʣʠ. ɺr ʜʝʣʷʶʪʩʷ ʢʘʢ 

ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʩʪʘʥʦʚʢʠ çʟʝʣʝʥʳʭ ʢʨʳʰè. 

 

Abstract. The technology of designing ógreen roofsô is considered. Presents data on the design 

and configuration of the green roof, the main types and cost of installation. The materials that make 

up the roof are described. Both the disadvantages and advantages of installing ñgreen roofsò are 

highlighted. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʳʝ ʢʨʦʚʣʠ, ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʜʨʝʥʘʞ, ʬʠʣʴʪʨʘʮʠ,̫ ʵʢʩʪʝʥʩʠʚʥʳʝ 

ʩʘʜʳ, ʠʥʪʝʥʩʠʚʥʳʝ ʩʘʜʳ, ʧʣʦʩʢʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʩʢʘʪʥʦʝ ʦʟʝʣʝʥʝʥʠʝ. 

 

Keywords: green roofs, heat insulation, drainage, filtration, extensive gardens, intensive 

gardens, flat gardening, slope gardening. 

 

ɾʠʪʝʣʠ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʙʦʣʴʰʝ ʥʫʞʜʘʶʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʳʰʘʪʴ ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʘʡʪʠ ʠʩʪʦʯʥʠʢ ʵʪʦʛʦ ʚʦʟʜʫʭʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʩʣʦʞʥʝʝ: ʧʦʧʨʦʩʪʫ ʥʝ ʭʚʘʪʘʝʪ ʤʝʩʪʘ ʜʣʷ ʩʘʜʦʚ ʠ ʧʘʨʢʦʚ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ 

ʩʚʦʙʦʜʥʦʡ ʧʣʦʱʘʜʠ. ʋʩʪʨʦʡʩʪʚʦ ʟʝʣʝʥʳʭ ʢʨʦʚʝʣʴ ʧʦʟʚʦʣʷʝʪ ʯʘʩʪʠʯʥʦ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʫʩʪʨʦʡʩʪʚʦ ʟʝʣʝʥʳʭ ʢʨʳʰ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʟʜʘʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʩʪʘʚ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʙʣʘʩʪʝʡ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ɺ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʘʶʱʠʤ ʚ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʘʭ ʜʝʬʠʮʠʪʦʤ ʟʝʤʣʠ ʠ ʦʙʦʩʪʨʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʦʚʝʣʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ [1ï4]. ɹʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʟʝʣʝʥʳʝ ʢʨʦʚʣʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʣʫʯʘʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʥʝ ʣʠʰʝʥʳ ʠʥʪʝʨʝʩʥʦʛʦ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. ɿʝʣʝʥʳʝ ʢʨʦʚʣʠ ʥʝ ʪʦʣʴʢʦ ʫʪʝʧʣʷʶʪ ʢʨʦʚʣʶ, ʥʦ ʠ ʟʘʱʠʱʘʶʪ ʝʝ 
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ʦʪ ʧʝʨʝʛʨʝʚʘ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ, ʜʦʞʜʝʡ (http://diz-

cafe.com/ozelenenie/ozelenenie-kryshi.html). 

ʇʦʜ ʪʝʨʤʠʥʦʤ çʟʝʣʝʥʳʝ ʢʨʳʰʠè ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʟʘʧʦʣʥʝʥʠʝ 

ʢʨʦʚʣʠ ʞʠʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʨʘʩʪʝʥʠʷ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʠʣʠ ʢʘʜʢʘʭ, ʪʘʢ ʠ 

ʚʳʩʘʞʝʥʥʳʝ ʚ ʛʨʫʥʪ.  

ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ çʟʝʣʝʥʘʷ ʢʨʳʰʘè ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘ ʥʝʡ ʣʶʜʝʡ 

ʦʙʷʟʘʪʝʣʴʥʦ ʦʛʨʘʞʜʘʝʪʩʷ ʧʘʨʘʧʝʪʦʤ ʚʳʩʦʪʦʡ ʥʝ ʤʝʥʝʝ 1,2 ʤ. 

ʃʶʙʘʷ çʟʝʣʝʥʘʷ ʢʨʳʰʘè ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ (ʈʠʩʫʥʦʢ 1): 

1. ʆʩʥʦʚʘʥʠʝ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʫʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʢʨʳʰʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʥʝʙʦʣʴʰʦʛʦ ʥʘʢʣʦʥʘ ʢ ʚʦʜʦʩʪʦʢʫ. 

2. ɻʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʨʳʰʠ, 

ʦʪʜʝʣʷʷ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʧʦʣʠʤʝʨʥʳʝ ʤʝʤʙʨʘʥʳ, ʧʦʣʠʵʪʠʣʝʥʦʚʘʷ ʧʣʝʥʢʘ ʠʣʠ 

ʞʠʜʢʘʷ ʨʝʟʠʥʘ. 

3. ʊʝʧʣʦʠʟʦʣʷʮʠʷ. ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠʟ ʧʨʦʙʢʦʚʳʭ ʧʣʠʪ, 

ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʦʛʦ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʠʣʠ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ. 

4. ɹʘʨʴʝʨ ʜʣʷ ʢʦʨʥʝʡ (ʢʦʨʥʝʟʘʱʠʪʥʳʡ ʩʣʦʡ). ɿʘʱʠʱʘʝʪ ʢʨʳʰʫ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʛʣʫʙʦʢʦ ʧʨʦʨʦʩʰʠʝ ʢʦʨʥʠ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʠʤʝʨʥʫʶ ʧʣʝʥʢʫ 

ʠʣʠ ʬʦʣʴʛʫ, ʫʣʦʞʝʥʥʫʶ ʩʚʝʨʭʫ ʩʣʦʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ. 

5. ɼʨʝʥʘʞʥʳʡ ʩʣʦʡ. ʆʥ ʟʘʜʝʨʞʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ. 

6. ʌʠʣʴʪʨʘʮʠʦʥʥʳʡ ʩʣʦʡ. ɿʘʜʝʨʞʠʚʘʝʪ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. ʆʪʣʠʯʥʳʤ 

ʬʠʣʴʪʨʦʤ ʷʚʣʷʝʪʩʷ ʛʝʦʪʝʢʩʪʠʣʴ. ɹʦʣʝʝ ʪʦʛʦ, ʛʝʦʧʦʣʦʪʥʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʩʤʝʰʝʥʠʝ ʛʨʫʥʪʘ ʠ 

ʩʣʦʷ ʜʨʝʥʘʞʘ. 

7. ʇʣʦʜʦʨʦʜʥʳʡ ʛʨʫʥʪ. ɻʨʫʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʢʨʳʰʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʠʤʠ, 

ʪʝʧʣʳʤʠ, ʧʦʨʠʩʪʳʤʠ ʠ ʚʣʘʛʦʝʤʢʠʤʠ. 

8. ʈʘʩʪʝʥʠʷ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʩʣʦʡ, ʧʨʠʜʘʶʱʠʡ ʢʨʳʰʝ ʟʘʢʦʥʯʝʥʥʳʡ ʚʠʜ. 

 

 

 

 

 

ɼʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ 

 

ʉʫʙʩʪʨʘʪ  

 

ʌʠʣʴʪʨʫʶʱʠʡ ʩʣʦʡ 
 
ɼʨʝʥʘʞʥʳʡ ʩʣʦʡ 
 
ɿʘʱʠʪʥʳʡ ʩʣʦʡ 
 
ɻʠʜʨʦʠʟʦʣʷʮʠʷ 

 

ʋʪʝʧʣʠʪʝʣʴ 

 

ʇʘʨʦʠʟʦʣʷʮʠʷ 

 

ʆʩʥʦʚʘʥʠʝ ʢʨʦʚʣʠ 

 

ʈʠʩʫʥʦʢ 1. ʉʪʨʦʝʥʠʝ çʟʝʣʝʥʦʡ ʢʨʳʰʠè. 
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ʂ ʚʘʞʥʳʤ ʫʩʣʦʚʠʷʤ ʫʩʪʨʦʡʩʪʚʘ çʟʝʣʝʥʦʡ ʢʨʳʰʠè ʪʘʢ ʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʣʠʚ ʠ 

ʦʩʚʝʱʝʥʠʝ ʨʘʩʪʝʥʠʡ.  

ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʝʣʝʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ 

ʦʩʥʦʚʘʥʠʝ ʣʶʙʦʛʦ ʟʜʘʥʠʷ ʩ ʢʨʳʰʝʡ, ʛʨʘʜʫʩ ʫʢʣʦʥʘ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0 ʜʦ 12%. ɿʘʪʝʤ 

ʢʨʦʚʣʶ ʧʦʢʨʳʚʘʶʪ ʩʣʦʝʤ ʢʝʨʘʤʟʠʪʘ, ʮʝʤʝʥʪʥʦïʧʝʩʯʘʥʦʡ ʩʪʷʞʢʦʡ ʠ ʧʨʘʡʤʝʨʦʤ ʙʠʪʫʤʥʳʤ. ʋ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʜʚʘ ʚʠʜʘ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ 

ʧʦʢʨʳʪʠʷ. ʕʢʩʪʨʫʟʠʦʥʥʳʡ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ, 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʥʠʝ ʠ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʉʧʝʮʠʘʣʴʥʘʷ ʧʨʦʬʠʣʠʨʦʚʘʥʥʘʷ ʤʝʤʙʨʘʥʘ 

ʧʦʜʧʠʪʳʚʘʝʪ ʨʘʩʪʝʥʠʷ ʚʣʘʛʦʡ.  

ɼʨʝʥʘʞʥʳʡ ʩʣʦʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʪʚʦʜʘ ʠʟʣʠʰʢʦʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʠ ʠʟ ʤʦʱʝʥʠʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʝʥʘʞʘ ʚʦʜʘ ʩʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʦʯʚʝ, ʠ 

ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ ʤʦʛʫʪ ʟʘʛʥʠʪʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʣʠʰʢʦʤ ʙʳʩʪʨʳʡ ʩʪʦʢ ʚʦʜʳ ʙʫʜʝʪ 

ʪʨʝʙʦʚʘʪʴ ʙʦʣʝʝ ʯʘʩʪʦʛʦ ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ, ʯʝʤ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʢʦʨʥʠ ʠʤʝʶʪ ʜʦʩʪʫʧ 

ʢ ʛʨʫʥʪʦʚʳʤ ʚʦʜʘʤ. ʇʦʵʪʦʤʫ ʜʨʝʥʘʞʥʳʡ ʩʣʦʡ ʥʝʦʙʭʦʜʠʤ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʝʤʢʦʩʪʷʭ ð 

ʢʦʥʪʝʡʥʝʨʘʭ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʰʠ [2ï3, 5]. 

ɼʨʝʥʘʞʥʳʡ ʩʣʦʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʪʚʦʜ ʠʟʣʠʰʥʝʡ ʚʦʜʳ, ʧʦʩʢʦʣʴʢʫ ʠʟʙʳʪʦʢ ʚʦʜʳ ʪʘʢ 

ʞʝ ʚʨʝʜʝʥ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʠ ʝʝ ʥʝʜʦʩʪʘʪʦʢ. ʇʦʵʪʦʤʫ ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʨʝʥʘʞʘ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʦʨ, ʥʝ ʫʧʣʦʪʥʷʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʥʘʛʨʫʟʦʢ, ʥʝ ʧʦʜʜʘʚʘʪʴʩʷ ʛʥʠʝʥʠʶ ʠ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʙʳʪʴ ʩʪʘʙʠʣʴʥʳʤʠ ʚ ʣʶʙʫʶ 

ʧʦʛʦʜʫ. ɺ ʮʝʣʦʤ ʞʝ ʜʨʝʥʘʞʥʳʡ ʩʣʦʡ ʧʨʠ ʚʦʟʤʦʞʥʦ ʤʘʣʦʡ ʪʦʣʱʠʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʝʙʦʣʴʰʦʡ 

ʚʝʩ. ʆʩʦʙʝʥʥʦ ʞʝ ʚʘʞʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʵʪʠʭ ʢʘʯʝʩʪʚ ʚ ʦʜʥʦʤ ʤʘʪʝʨʠʘʣʝ.  

ɼʣʷ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʚʩʧʫʯʝʥʥʳʝ ʠ ʚʦʣʦʢʥʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʧʨʠʤʝʨ ʛʨʘʥʫʣʳ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ, ʧʨʦʧʠʪʘʥʥʳʝ 

ʙʠʪʫʤʥʳʤʠ ʵʤʫʣʴʩʠʷʤʠ, ʰʘʨʠʢʠ ʠʟ ʧʦʣʠʩʪʠʨʦʣʘ, ʥʝʡʣʦʥʘ, ʛʠʛʨʦʤʫʣʷ ʠ ʜʨʫʛʠʭ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʘʙʦʪʦʢ ʜʚʘ ʩʣʦʠʩʪʳʭ ʨʫʣʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘ ï 

ʛʠʜʨʦʬʝʣʴʜ ʠ ʵʥʢʘʜʨʘʡ. ʊʦʣʱʠʥʘ ʜʨʝʥʘʞʥʦʛʦ ʩʣʦʷ ʠʟ ʥʠʭ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 4ï10 ʩʤ. ɽʩʣʠ ʞʝ 

ʠʟ ʥʠʭ ʧʨʝʩʩʫʶʪʩʷ ʤʘʪʳ ʠʣʠ ʧʣʠʪʳ, ʪʦ ʦʥʠ ʠʤʝʶʪ ʩʦʚʩʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʪʦʣʱʠʥʫ ð ʚʩʝʛʦ 

1ï3 ʩʤ ʧʨʠ ʦʙʲʝʤʝ ʧʦʨ ʥʝ ʤʝʥʝʝ 50%.  

ʇʦʤʠʤʦ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʜʨʝʥʘʞʘ ʠʩʧʦʣʴʟʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʜʨʝʥʘʞʥʳʝ ʩʠʩʪʝʤʳ ʠʟ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʪʨʫʙ ʠ ʨʝʰʝʪʢʠ ʠʟ ʧʣʘʩʪʠʢʘ ʚ ʚʠʜʝ ʧʯʝʣʠʥʳʭ ʩʦʪ 

ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 5 ʩʤ ʩʦ ʩʪʦʨʦʥʦʡ ʰʝʩʪʠʛʨʘʥʥʠʢʘ 30,5 ʩʤ, ʫʢʣʘʜʳʚʘʝʤʳʝ ʥʘ ʩʣʦʡ 

ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʠ ʦʪʜʝʣʝʥʥʳʭ ʦʪ ʛʨʫʥʪʘ ʬʠʣʴʪʨʫʶʱʠʤ ʩʣʦʝʤ.  

ʇʦʩʣʝʜʥʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʫʩʪʘʥʦʚʢʝ ʢʨʦʚʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʝʨʤʦʩʢʨʝʧʣʝʥʥʳʡ 

ʛʝʦʪʝʢʩʪʠʣʴ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʨʫʥʪ ʩ ʧʦʩʘʞʝʥʥʦʡ ʟʝʣʝʥʴʶ. ʄʘʪʝʨʠʘʣʳ, ʫʢʨʳʚʘʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʢʨʳʰʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ ʢʘʢ ʢ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʪʘʢ ʠ ʢ ʤʦʨʦʟʫ, ʋʌ-ʠʟʣʫʯʝʥʠʶ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʦʬʦʨʤʣʝʥʠʷ ʢʨʳʰ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʝʥʠʡ: 

ʆʟʝʣʝʥʝʥʥʳʝ ʢʨʳʰʠ ð ɻ ʪʦ ʜʦʧʫʱʝʥʥʳʝ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʳʰʠ ʟʜʘʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʙʫʩʪʨʦʝʥʦ ʣʠʰʴ ʛʘʟʦʥʥʦʝ ʧʦʢʨʳʪʠʝ. 

ʉʘʜʳ ʥʘ ʢʨʳʰʝ ð ɻ ʪʦ ʢʨʳʰʠ ʟʜʘʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ, ʧʦʤʠʤʦ ʛʘʟʦʥʘ, ʨʘʟʙʠʪʳ ʥʘʩʪʦʷʱʠʝ 

ʤʠʥʠïʩʘʜʳ ʩ ʜʦʨʦʞʢʘʤʠ, ʜʝʨʝʚʴʷʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʮʚʝʪʥʠʢʘʤʠ ʠ ʟʦʥʘʤʠ ʦʪʜʳʭʘ. ʆʥʠ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʚʘʶʪ ʜʚʫʭ ʚʠʜʦʚ: 

ʕʢʩʪʝʥʩʠʚʥʳʝ ð ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʳʩʘʜʢʫ ʥʝʧʨʠʭʦʪʣʠʚʳʭ ʚʝʯʥʦʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʊʦʣʱʠʥʘ ʛʨʫʥʪʘ ʧʨʠ ʵʪʦʤ ʥʝʙʦʣʴʰʘʷ ʦʢʦʣʦ 15 ʩʤ. ʇʨʠ ʵʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ 

ʢʨʦʚʣʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪ. ʢ. ʚʝʩ ʛʨʫʥʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʢʛ/ʤ2.  
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ʀʥʪʝʥʩʠʚʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ð ɻʪʦ ʥʘʩʪʦʷʱʠʡ ʩʘʜ, ʚ ʢʦʪʦʨʦʤ ʦʙʫʩʪʨʘʠʚʘʶʪ ʜʦʨʦʞʢʠ, ʤʝʩʪʘ 

ʜʣʷ ʦʪʜʳʭʘ, ʙʝʩʝʜʢʠ, ʬʦʥʪʘʥʳ, ʤʠʥʠïʚʦʜʦʧʘʜʳ, ʥʝʙʦʣʴʰʠʝ ʚʦʜʦʝʤʳ (http://ask-

egida.ru/news?view=44347201).  

ʊʘʢʦʡ ʪʠʧ ʩʘʜʦʚ ʯʘʱʝ ʚʩʝʛʦ ʩʦʟʜʘʶʪ ʥʘ ʢʨʳʰʘʭ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʛʦʩʪʠʥʠʮ, ʪʦʨʛʦʚʳʭ 

ʮʝʥʪʨʦʚ ʠ ʧʨʦʯʠʭ ʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʚʝʣʠʯʝʥʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʚʝʩ ʧʦʢʨʳʪʠʷ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚʳʧʦʣʥʠʪʴ ʫʩʠʣʝʥʠʝ.  

ʇʣʦʩʢʦʝ ʦʟʝʣʝʥʝʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘ ʧʣʦʩʢʠʭ ʢʨʳʰʘʭ. ʆʟʝʣʝʥʝʥʠʝ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ 

ʙʳʪʴ ʣʶʙʳʤ (ʈʠʩʫʥʦʢ 2). 

 

  
 

ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨʳ ʧʣʦʩʢʦʛʦ ʦʟʝʣʝʥʝʥʠʷ. 

 

ʉʢʘʪʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ð ʦʙʳʯʥʦ ʛʘʟʦʥʥʦʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘ ʩʢʘʪʥʳʭ ʢʨʳʰʘʭ ʠ ʠʤʝʝʪ 

ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ð ʧʦ ʩʢʘʪʫ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʣʝʛʢʦ ʩʪʝʢʘʝʪ ʚʥʠʟ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʯʘʩʪʠʯʥʦ ʧʨʝʥʝʙʨʝʯʴ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʠ ʜʨʝʥʘʞʦʤ. 

 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʫʩʪʨʦʡʩʪʚʘ ʟʝʣʝʥʳʭ ʢʨʦʚʝʣʴ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  

ïʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʠ, ʪ. ʢ. ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʯʠʱʘʶʪ ʚʦʟʜʫʭ, ʟʘʜʝʨʞʠʚʘʷ ʦʢʦʣʦ 20% 

ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ;  

ïʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʦʠʟʦʣʷʮʠʠ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʟʜʘʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʙʣʠʟʠ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʘʵʨʦʧʦʨʪʦʚ ʠ ʧʨʦʯʠʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ; 

ïʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʪ. ʢ. ʟʝʣʝʥʘʷ ʢʨʦʚʣʷ ʭʦʨʦʰʦ ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʮʝʩʩʳ 

ʪʝʧʣʦʦʙʤʝʥʘ ʟʜʘʥʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ;  

ïʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʢʨʦʚʣʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ ʦʪ ʩʥʝʞʥʳʭ ʤʝʰʢʦʚ ʠ 

ʧʦʜʪʦʧʣʝʥʠʡ; 

ïɻ ʩʪʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪ. ʢ. ʦʟʝʣʝʥʝʥʠʝ ð ʵʪʦ ʦʨʠʛʠʥʘʣʴʥʦʝ ʠ ʚʩʝʛʜʘ 

ʟʘʧʦʤʠʥʘʶʱʝʝʩʷ ʦʬʦʨʤʣʝʥʠʝ ʢʨʦʚʣʠ ʩ ʤʝʩʪʘʤʠ ʦʪʜʳʭʘ ʛʦʩʪʝʡ ʠ ʞʠʪʝʣʝʡ. 

 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʟʝʣʝʥʳʭ ʢʨʳʰ ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  

ʉʫʱʝʩʪʚʝʥʥʳʝ ʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʠʣʝʥʠʷ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʦʟʝʣʝʥʝʥʠʷ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʜʦʨʦʛʦʩʪʦʷʱʠʡ 

ʫʭʦʜ ʟʘ ʨʘʩʪʝʥʠʷʤʠ.  

ʋʭʦʜ ʟʘ çʟʝʣʝʥʳʤʠ ʢʨʳʰʘʤʠè ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʧʦʣʠʚʦʯʥʳʭ ʩʠʩʪʝʤ, ʩʧʝʮʠʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʤʦʶʪʩʷ 

ʜʦʞʜʝʚʦʡ ʚʦʜʦʡ ʠ ʥʝ ʙʫʜʫʪ ʟʘʛʨʷʟʥʷʪʴ ʩʪʦʯʥʳʝ ʚʦʜʳ. 
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ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʱʝ ʥʝ ʥʘʢʦʧʣʝʥ ʜʦʩʪʘʪʦʯʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ 

ʢʨʦʚʝʣʴ ʩ ʦʟʝʣʝʥʝʥʠʝʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʢʨʦʚʝʣʴ. 

ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢʠʭ ʢʨʦʚʝʣʴ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤʠ (ʧʦ ʝʜʠʥʦʚʨʝʤʝʥʥʳʤ ʟʘʪʨʘʪʘʤ) 

ʷʚʣʷʶʪʩʷ ʩʦʚʤʝʱʝʥʥʳʝ ʧʦʢʨʳʪʠʷ, ʦʜʥʘʢʦ ʦʥʠ ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: 

ïʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʦʚʣʠ ʩ ʦʟʝʣʝʥʝʥʠʝʤ (ʧʦʩʘʜʢʘ ʠ ʫʙʦʨʢʘ ʨʘʩʪʝʥʠʡ, ʧʝʨʝʢʦʧʢʘ 

ʧʦʯʚʳ, ʧʦʣʠʚ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʟʘʤʝʥʘ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʝʤʢʦʩʪʝʡ ʩ ʨʘʩʪʝʥʠʷʤʠ ʠ ʪ. ʜ.) 

ʵʣʝʤʝʥʪʳ ʢʨʦʚʣʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʨʘʡʥʝ ʪʷʞʝʣʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ ʢʨʦʚʣʠ (ʟʘʱʠʪʥʳʭ 

ʩʣʦʝʚ) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚʦʜʳ (ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʧʦʣʠʚʝ ʨʘʩʪʝʥʠʡ) ʚʥʫʪʨʴ 

ʧʦʢʨʳʪʠʷ ʠ ʢ ʧʨʦʪʝʯʢʘʤ ʚ ʧʦʤʝʱʝʥʠʷ; 

ïʨʝʤʦʥʪ ʩʦʚʤʝʱʝʥʥʳʭ ʧʦʢʨʳʪʠʡ ʟʘʪʨʫʜʥʝʥ, ʪ. ʢ. ʪʨʝʙʫʝʪʩʷ ʩʥʷʪʠʝ ʠ ʟʘʤʝʥʘ ʚʩʝʭ ʩʣʦʝʚ 

(ʭʦʪʷ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ð ʚ ʤʝʩʪʝ ʧʨʦʪʝʯʢʠ); ʩʣʦʞʥʦ ʥʘ ʚʨʝʤʷ ʨʝʤʦʥʪʘ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʟʘʱʠʪʫ ʧʦʤʝʱʝʥʠʡ ʦʪ ʚʦʜʳ (ʜʦʞʜʷ); 

ïʧʨʠʤʝʥʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ 

ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʢʦʨʥʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʧʘʜʘʥʠʶ ʨʘʩʪʚʦʨʦʚ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ 

ʧʦʤʝʱʝʥʠʷ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʟʜʘʥʠʷ; 

ïʭʨʘʥʝʥʠʝ ʠʥʚʝʥʪʘʨʷ ʜʣʷ ʫʭʦʜʘ ʟʘ ʨʘʩʪʝʥʠʷʤʠ, ʟʘʧʘʩʥʦʡ ʪʘʨʳ, ʝʤʢʦʩʪʝʡ, ʠʭ ʨʝʤʦʥʪ 

ʪʨʝʙʫʝʪ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʨʦʚʣʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʤʝʱʝʥʠʷ, 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʢʨʦʚʣʠ ʥʘ ʢʨʳʰʝ ʩ ʥʝ 

ʫʪʝʧʣʝʥʥʳʤ ʯʝʨʜʘʢʦʤ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʤ ʵʪʘʞʦʤ. ʊʘʢʘʷ ʢʨʦʚʣʷ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ 

ʢʨʦʚʣʝʡ ʥʘ ʩʦʚʤʝʱʝʥʥʦʤ ʧʦʢʨʳʪʠʠ: 

ïʥʘʣʠʯʠʝ ʯʝʨʜʘʢʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʧʨʦʪʝʯʢʠ ʚ ʢʨʦʚʣʝ ʠ ʧʨʦʠʟʚʝʩʪʠ 

ʝʝ ʨʝʤʦʥʪ, ʪ. ʢ. ʧʨʠ ʵʪʦʤ ʨʝʤʦʥʪʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʚʦʜʦʠʟʦʣʷʮʠʦʥʥʳʡ ʢʦʚʝʨ ʠ ʝʛʦ ʟʘʱʠʪʥʳʝ 

ʩʣʦʠ; 

ïʨʝʤʦʥʪ ʚʳʧʦʣʥʷʝʪʩʷ ʙʝʟʙʦʣʝʟʥʝʥʥʦ ʜʣʷ ʧʦʤʝʱʝʥʠʡ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ, ʪ. ʢ. ʚ ʦʙʲʝʤʝ 

ʯʝʨʜʘʢʘ ʧʨʦʪʝʢʘʶ ʫɦʶ ʚʦʜʫ ʤʦʞʥʦ ʚʨʝʤʝʥʥʦ ʦʪʚʝʩʪʠ ʚ ʢʘʥʘʣʠʟʘʮʠʶ; 

ïʦʙʝ̡ʤ ʯʝʨʜʘʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʚʝʥʪʘʨʷ, ʟʘʧʘʩʥʳʭ ʝʤʢʦʩʪʝʡ, 

ʷʱʠʢʦʚ, ʫʜʦʙʨʝʥʠʡ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ; ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ 

ʢʨʫʧʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʳʩʘʞʠʚʘʝʤʳʭ ʚ ʝʤʢʦʩʪʷʭ, ʚʦʟʤʦʞʥʦ ʫʢʨʳʪʠʝ ʠʭ ʦʪ ʭʦʣʦʜʘ (ʠ ʜʘʞʝ 

ʦʙʦʛʨʝʚ) ʚ ʯʝʨʜʘʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

ïʯʝʨʜʘʢ ʟʘʱʠʱʘʝʪ ʧʦʤʝʱʝʥʠʷ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʨʙʠʮʠʜʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʢʦʨʥʝʡ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ; 

ïʥʘ ʯʝʨʜʘʢʝ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʚʘ 

ʦʟʝʣʝʥʝʥʠʷ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʥʝʩʫʱʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ  ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʩʘʜʦʚ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ.  

ɺʝʩ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ: 

ïʟʝʤʣʷ 10 ʩʤ + ʛʨʘʚʠʡ 5 ʩʤ ð 300 ʢʛ/ʤ2; 

ïʟʝʤʣʷ 20 ʩʤ + ʛʨʘʚʠʡ 10 ʩʤ ð 600 ʢʛ/ʤ2; 

ïʟʝʤʣʷ 40 ʩʤ + ʛʨʘʚʠʡ 10 ʩʤ ð 1000 ʢʛ/ʤ2; 

ïʟʝʤʣʷ 80 ʩʤ + ʛʨʘʚʠʡ 10 ʩʤ ð 1800 ʢʛ/ʤ2. 

ɺʝʩ ʚʣʘʞʥʦʡ ʧʦʯʚʳ ʚ ʢʦʥʪʝʡʥʝʨʘʭ (ʙʝʟ ʫʯʝʪʘ ʚʝʩʘ ʢʦʥʪʝʡʥʝʨʘ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ) ʧʨʠ ʨʘʟʤʝʨʘʭ ʢʦʥʪʝʡʥʝʨʘ 

ï 0,7Ĭ0,7Ĭ0,25 ʤ ð 200 ʢʛ; 

ï 1,0Ĭ1,0Ĭ0,25 ʤ ð 900 ʢʛ; 

ï 1,2Ĭ1,2Ĭ0,50 ʤ ð1300 ʢʛ; 
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ï 1,5Ĭ1,5Ĭ0,80 ʤ ð 3400 ʢʛ. 

ɺʝʩ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ð 2 ... 5 ʢʛ/ʤ2; ʦʜʥʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ð 5 ʢʛ; ʥʝʙʦʣʴʰʦʛʦ ʜʝʨʝʚʘ ð 

10 ... 20 ʢʛ. 

ɼʝʪʘʣʠ ʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ (ʢʨʫʧʥʳʝ ʢʦʥʪʝʡʥʝʨʳ, ʭʦʣʤʳ), 

ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʥʘʜ ʢʦʣʦʥʥʘʤʠ, ʥʝʩʫʱʠʤʠ ʩʪʝʥʘʤʠ. ɹʝʪʦʥʥʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʩʪʝʥʢʠ 

ʥʫʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʧʦʧʝʨʝʢ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʡ, ʨʘʩʧʨʝʜʝʣʷʷ ʥʘʛʨʫʟʢʫ ʦʪ ʥʠʭ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʣʠʪ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʝʣʝʥʦʡ ʢʨʦʚʣʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʞʝ ʫʯʠʪʳʚʘʪʴ ʚʝʩ ʪʝʭʥʠʢʠ ʠ 

ʩʢʣʘʜʠʨʫʝʤʦʛʦ ʥʘ ʧʦʢʨʳʪʠʠ ʤʘʪʝʨʠʘʣʘ. 

ʀʪʘʢ, ʦʟʝʣʝʥʝʥʥʳʝ ʢʨʳʰʠ ʧʦʛʣʦʱʘʶʪ ʜʦʞʜʝʚʫʶ ʚʦʜʫ (ʩʥʠʤʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʛʨʫʟʢʫ 

ʩ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʥʝ ʜʘʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʦʡ ʜʦʞʜʝʚʦʡ ʚʦʜʝ ʩʤʝʰʘʪʴʩʷ ʩʦ 

ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ), ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʦʪ ʛʦʨʦʜʩʢʦʛʦ ʰʫʤʘ ʠ ʦʪ ʭʦʣʦʜʘ, ʘ ʪʘʢʞʝ ʟʘʱʠʱʘʶʪ 

ʟʜʘʥʠʷ ʦʪ ʧʝʨʝʛʨʝʚʘ ʚ ʞʘʨʫ ʯʪʦ, ʧʦʤʠʤʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʘ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʜʣʝʚʘʝʪ ʞʠʟʥʴ ʩʘʤʠʭ ʢʨʳʰ, 

ʩʧʘʩʘʷ ʠʭ ʦʪ ʧʦʛʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʂʨʦʤʝ ʪʦʛʦ, çʟʝʣʝʥʳʝ ʢʨʳʰʠè ʩʣʫʞʘʪ ʫʢʨʘʰʝʥʠʝʤ 

ʛʦʨʦʜʦʚ ʠ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʬʘʫʥʳ.  
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ɸʥʥʦʪʘʮʠʷ. ʂʘʞʜʳʡ ʨʦʜʠʪʝʣʴ, ʞʝʣʘʝʪ ʚʠʜʝʪʴ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʩʘʤʳʤ ʢʨʘʩʠʚʳʤ, ʷʨʢʠʤ ʠ 

ʫʥʠʢʘʣʴʥʳʤ. ʇʦʤʠʤʦ ʤʘʩʩïʤʘʨʢʝʪʦʚ, ʤʦʜʥʳʭ ʙʫʪʠʢʦʚ ʧʦʪʨʝʙʠʪʝʣʴ ʦʙʨʘʱʘʝʪʩʷ ʚ ʤʦʜʥʳʝ 

ʜʦʤʘ ʠ ʘʪʝʣʴʝ. ʄʦʪʠʚʦʤ ʦʙʨʘʱʝʥʠʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʧʦʰʠʚʫ ʷʚʣʷʝʪʩʷ ʞʝʣʘʥʠʝ 

ʧʨʠʦʙʨʝʩʪʠ ʚʩʝ ʣʫʯʰʝʝ ʜʣʷ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ, ʩʦʚʨʝʤʝʥʥʦʝ, ʤʦʜʥʦʝ, ʵʢʩʢʣʶʟʠʚʥʦʝ ʠ 

ʫʥʠʢʘʣʴʥʦʝ. ɹʝʟʫʩʣʦʚʥʦ, ʩʝʛʤʝʥʪ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʝʥ ʠ ʚʦʩʪʨʝʙʦʚʘʥ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʩʢʠʟʳ ʤʦʜʝʣʝʡ 

ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ, ʩʪʨʫʢʪʫʨʥʦïʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʩʩʦʨʪʠʤʝʥʪʥʳʝ ʢʘʧʩʫʣʳ ʢʦʣʣʝʢʮʠʡ ʜʝʪʩʢʦʡ 

ʦʜʝʞʜʳ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʨʘʟ. ɼʣʷ ʚʳʙʨʘʥʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʘ ʙʳʣʠ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʨʠ ʢʦʣʣʝʢʮʠʠ ʦʜʝʞʜʳ: ʢʦʣʣʝʢʮʠʷ ʦʜʝʞʜʳ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʘ, ʢʦʣʣʝʢʮʠʷ ʥʶʘʥʩʥʦʛʦ ʨʝʰʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʘ, ʘ ʪʘʢʞʝ 

ʢʦʣʣʝʢʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʣʣʝʢʮʠʠ 

ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʶʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʦʜʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʠ ʦʨʠʛʠʥʘʣʴʥʳ ʧʦ ʩʚʦʝʤʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤʫ ʨʝʰʝʥʠʶ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʚ ʢʦʣʣʝʢʮʠʷʭ ʧʨʠʝʤʳ ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʠ ʚʢʣʶʯʝʥʠʝ ʜʠʟʘʡʥʝʨʩʢʠʭ ʘʢʩʝʩʩʫʘʨʦʚ ʧʨʠʜʘʶʪ 

ʤʦʜʝʣʷʤ ʦʜʝʞʜʳ ʫʥʠʢʘʣʴʥʦʩʪʴ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʴ. 

 

Abstract. Every parent wants to see his child the most beautiful, bright and unique. In addition 

to mass-markets, fashion boutiques, the consumer turns to fashion houses and studios. The reason 

for turning to individual tailoring is the desire to acquire the best for your child ð modern, 

fashionable, exclusive and unique. Undoubtedly, the segment of childrenôs clothing is quite relevant 

and in demand in the modern market of light industry. This article presents self-designed sketches 

of childrenôs clothing models, structurally developed assortment capsules of children's clothing 

collections for an individual image. For the selected individual image, three collections of clothes 

were designed: a collection of clothes for the approval of an individual image, a collection of 

nuanced solutions for an individual image, and a collection of fundamental changes in 

the individual image. Designed collections of children's clothing meet consumer requirements: it 

corresponds to fashion trends and it is original in its artistic decision. The decoration techniques 

used in the collections and the inclusion of designer accessories give clothing models uniqueness, 

individuality and exclusivity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʰʠʚ, ʤʦʜʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʩʪʠʣʴ, ʦʜʝʞʜʘ, 

ʫʪʚʝʨʞʜʝʥʠʝ ʦʙʨʘʟʘ, ʥʶʘʥʩ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ. 

 

Keywords: individual tailoring, fashion trends, style, clothing, image approval, nuance, 

design. 
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ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʜʝʞʜʳ ʚ ʘʪʝʣʴʝ ʠʣʠ ʤʦʜʥʦʤ ʜʦʤʝ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʜʝʣʠʷ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʠ ʚʢʫʩʘʤ ʟʘʢʘʟʯʠʢʘ, ʥʝʤʘʣʦʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʰʠʚʘ 

ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʘʷ ʧʦʩʘʜʢʘ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ, ʫʯʠʪʳʚʘʶʱʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʠ 

ʬʠʛʫʨʳ ʟʘʢʘʟʯʠʢʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʢʩʢʣʶʟʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʢʣʠʝʥʪʫ. ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʝʞʜʳ ʚʩʝʛʜʘ ʷʚʣʷʣʠʩʴ ʧʨʝʩʪʠʞʥʦʩʪʴ, ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ, 

ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʩʚʦʙʦʜʘ ʚʳʙʦʨʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʚʳʨʘʞʝʥʠʷ. ʆʯʝʚʠʜʥʳʤ 

ʧʨʠʯʠʥʘʤʠ ʦʙʨʘʱʝʥʠʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʷʚʣʷʶʪʩʷ ʥʝʩʪʘʥʜʘʨʪʥʘʷ ʬʠʛʫʨʘ 

ʠʣʠ ʞʝʣʘʥʠʝ ʩʢʨʳʪʴ ʝʝ ʥʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɿʘʯʘʩʪʫ  ʁʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ 

ʚʳʙʦʨʝ ʦʜʝʞʜʳ ʥʘ ʦʩʦʙʝʥʥʫʶ ʬʠʛʫʨʫ, ʧʨʝʜʣʦʞʝʥʠʷ ʙʫʪʠʢʦʚ ʥʝ ʤʦʛʫʪ ʧʦʨʘʜʦʚʘʪʴ ʤʦʜʝʣʷʤʠ 

ʦʜʝʞʜʳ ʩ ʭʦʨʦʰʝʡ ʧʦʩʘʜʢʦʡ, ʪʘʢ ʢʘʢ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʪʠʧʦʚʫʶ 

ʩʪʘʥʜʘʨʪʥʫʶ ʬʠʛʫʨʫ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʜʝʞʜʳ ʥʘ ʟʘʢʘʟ ð ɻ ʪʦ ʧʨʝʢʨʘʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʩʚʦʡ ʥʝʧʦʚʪʦʨʠʤʳʡ ʩʪʠʣʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤ 

ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʢʘʟʯʠʢʝ. 

ʆʧʨʝʜʝʣʠʪʴ ʣʠʯʥʦʩʪʴ ʟʘʢʘʟʯʠʢʘ, ʢʘʢ ʦʙʲʝʢʪʘ ʜʠʟʘʡʥʘ, ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ, 

ʚʳʷʚʠʪʴ ʜʦʩʪʦʠʥʩʪʚʘ, ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʪʴ ʥʝʜʦʩʪʘʪʢʘʤ. 

ʆʧʨʝʜʝʣʠʪʴ ʪʠʧ ʪʝʣʦʩʣʦʞʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʛʫʨʳ. ʊʘʢ ʞʝ ʥʝ ʩʪʦʠʪ 

ʫʧʫʩʢʘʪʴ ʠʟ ʚʥʠʤʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʟʘʢʘʟʯʠʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ 

ʧʩʠʭʦʪʠʧʘ ʠ ʮʚʝʪʦʪʠʧʘ ʟʘʢʘʟʯʠʢʘ, ʚʳʷʚʠʪʴ ʣʠʯʥʦʩʪʥʳʝ ʩʪʠʣʝʚʳʝ ʠ ʮʚʝʪʦʚʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ 

[1].  

ʇʨʦʝʢʪʠʨʫʷ ʦʜʝʞʜʫ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʨʘʟ, ʜʠʟʘʡʥʝʨ ʜʦʣʞʝʥ ʜʝʨʞʘʪʴ ʚʦ ʚʥʠʤʘʥʠʠ 

ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʪʦʥʢʦʩʪʝʡ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦʥʷʪʴ ʞʝʣʘʥʠʝ ʢʣʠʝʥʪʘ ʠ ʫʯʠʪʳʚʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʢʦʤʧʣʝʢʮʠʠ, ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʝʤʝʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʚʦʟʨʘʩʪʘ ʠ ʪ. ʜ., 

ʧʨʝʜʣʦʞʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ.  

ʇʫʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʧʦʡʪʠ ʜʠʟʘʡʥʝʨ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʜʝʞʜʳ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʦʙʨʘʟ, ʩʣʝʜʫʶʱʠʝ: 

ïʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʜʝʞʜʳ ʠʩʭʦʜʷ ʠʟ ʠʤʝʶʱʝʛʦʩʷ ʛʘʨʜʝʨʦʙʘ, ʥʘ ʩʦʩʪʦʷʚʰʠʡʩʷ ʦʙʨʘʟ, ʪʦ 

ʝʩʪʴ ʜʠʟʘʡʥʝʨ ʧʨʝʜʣʘʛʘʝʪ ʟʘʢʘʟʯʠʢʫ ʦʜʝʞʜʫ ʧʨʠʚʳʯʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ, ʚʳʙʠʨʘʷ ʮʚʝʪʦʚʳʝ 

ʨʝʰʝʥʠʷ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʟʘʢʘʟʯʠʢʦʤ ʚ ʛʘʨʜʝʨʦʙʝ, ʥʝ ʦʪʭʦʜʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʩʪʠʣʝʚʳʭ ʨʘʤʦʢ, ʚʳʙʨʘʥʥʳʭ ʟʘʢʘʟʯʠʢʦʤ, ʥʦ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʜʠʟʘʡʥʝʨʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʥʦʚʦʚʚʝʜʝʥʠʡ. ʉʚʦʝʛʦ ʨʦʜʘ ʵʪʦ ð ʫʪʚʝʨʞʜʝʥʠʝ ʦʙʨʘʟʘ. 

ïɼʠʟʘʡʥʝʨ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʥʝʢʦʪʦʨʦʝ ʥʶʘʥʩʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʘ ʟʘʢʘʟʯʠʢʘ, ʵʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚ ʩʝʙʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʜʝʞʜʳ ʚ ʨʘʤʢʘʭ ʩʪʠʣʝʚʦʛʦ ʝʜʠʥʩʪʚʘ ʛʘʨʜʝʨʦʙʘ 

ʟʘʢʘʟʯʠʢʘ ʠ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝʙʦʣʴʰʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ɼʠʟʘʡʥʝʨ 

ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʝʩʚʦʡʩʪʚʝʥʥʳʝ ʩʠʣʫʵʪʥʳʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʩ 

ʮʝʣʴʶ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʬʠʛʫʨʳ ʠʣʠ ʩʢʨʳʪʴ ʝʝ ʥʝʜʦʩʪʘʪʢʠ, ʠʣʠ ʞʝ 

ʧʨʝʜʣʦʞʠʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʨʘʥʝʝ ʟʘʢʘʟʯʠʢʦʤ ʮʚʝʪʦʚʳʝ ʨʝʰʝʥʠʷ, 

ʧʦʜʭʦʜʷʱʠʝ ʝʤʫ ʧʦ ʮʚʝʪʦʪʠʧʫ. 

ïʉʘʤʳʡ ʩʣʦʞʥʳʡ ʧʫʪʴ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʝʪ ʧʦʡʪʠ ʜʠʟʘʡʥʝʨ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ 

ʪʚʦʨʯʝʩʢʠʡ ʠ ʠʥʪʝʨʝʩʥʳʡ ð ɻ ʪʦ ʨʘʜʠʢʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʘ. ʅʘ ʵʪʦʤ ʧʫʪʠ ʜʠʟʘʡʥʝʨ ʯʘʱʝ 

ʚʩʝʛʦ ʧʨʝʜʣʘʛʘʝʪ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ ʛʘʨʜʝʨʦʙ, ʠʩʭʦʜʷ ʠʟ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʮʚʝʪʦʪʠʧʘ, ʚʠʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʟʨʘʩʪʘ ʟʘʢʘʟʯʠʢʘ. 

ɹʫʜʫʯʠ ʜʠʟʘʡʥʝʨʦʤ, ʨʘʙʦʪʘʶʱʠʤ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʟʘʢʘʟʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʦʥʢʨʝʪʥʳʡ ʦʙʨʘʟ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʟʣʝʪʳ ʬʘʥʪʘʟʠʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 
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ʧʨʠʜʝʪʩʷ ʦʪʦʜʚʠʥʫʪʴ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. ɺ ʩʦʚʨʝʤʝʥʥʫʶ ʵʧʦʭʫ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʯʝʥʴ ʩʣʦʞʥʦ ʟʘʚʦʝʚʘʪʴ ʩʚʦʝʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʜʠʟʘʡʥʝʨ ʜʦʣʞʝʥ ʫʜʝʣʠʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʦʚʠʟʥʝ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʜʝʞʜʳ.  

ɺʳʙʨʘʥʥʳʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʨʘʟ ʵʪʦ ð ʦʙʨʘʟ ʤʠʣʦʡ, 

ʘʨʪʠʩʪʠʯʥʦʡ, ʥʝʤʥʦʛʦ ʥʝʧʦʩʝʜʣʠʚʦʡ ʠ ʩʦʚʩʝʤ ʝʱʝ ʶʥʦʡ ʜʝʚʦʯʢʠ ɼʘʨʴʠ. ʕʪʦʪ ʦʙʨʘʟ ʙʳʣ 

ʠʥʪʝʨʝʩʝʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʩʢʠʟʥʦʛʦ ʨʷʜʘ. ɹʝʟʫʩʣʦʚʥʦ, ʩʝʛʤʝʥʪ 

ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʝʥ ʠ ʚʦʩʪʨʝʙʦʚʘʥ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ ʣʝʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʵʩʢʠʟʳ ʤʦʜʝʣʝʡ ʜʝʪʩʢʦʡ 

ʦʜʝʞʜʳ, ʩʪʨʫʢʪʫʨʥʦïʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʩʩʦʨʪʠʤʝʥʪʥʳʝ ʢʘʧʩʫʣʳ ʢʦʣʣʝʢʮʠʡ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʨʘʟ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʦʙʱʝʩʪʚʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʠʥʩʪʠʪʫʪʫ ʩʝʤʴʠ ʠ ʤʘʪʝʨʠʥʩʪʚʫ ʩ 

ʙʦʣʴʰʠʤ ʚʥʠʤʘʥʠʝʤ, ʯʝʤ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʟʘʜ. ʉʦ ʚʩʝʭ ʪʘʙʣʦʠʜʦʚ, ʉʄʀ ʠ ʪʝʣʝʚʠʜʝʥʠʷ ʤʳ 

ʥʘʙʣʶʜʘʝʤ ʢʘʨʪʠʥʢʠ ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʩʝʤʴʠ: ʩʯʘʩʪʣʠʚʳʝ ʜʝʪʠ, ʢʨʘʩʘʚʠʮʘ ʤʘʤʘ, ʠ ʫʩʧʝʰʥʳʡ 

ʛʣʘʚʘ ʩʝʤʝʡʩʪʚʘ, ʪʨʝʧʝʪʥʦ ʦʙʥʠʤʘʶʱʠʡ ʩʘʤʦʛʦ ʶʥʦʛʦ ʯʣʝʥʘ ʩʝʤʴʠ. ʈʦʜʠʪʝʣʠ ʚʢʣʘʜʳʚʘʶʪ ʚ 

ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ, ʚ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʭʦʪʷʪ ʧʦʢʘʟʘʪʴ ʦʙʱʝʩʪʚʫ ʩʚʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ, ʠʥʚʝʩʪʠʨʫʷ 

ʚ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ. ʉʧʨʦʩ, ʨʦʞʜʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ, ʧʦʵʪʦʤʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʨʳʥʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʪʦʚʘʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʪʝʥʜʝʥʮʠʷʤ ʤʦʜʳ ʥʘ ʤʘʪʝʨʠʥʩʪʚʦ: ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʫʭʦʜʘ ʟʘ ʨʝʙʝʥʢʦʤ, ʜʝʪʩʢʘʷ ʢʦʩʤʝʪʠʢʘ, ʪʦʚʘʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ 

ʨʝʙʝʥʢʘ, ʨʘʟʚʠʚʘʶʱʠʝ ʪʦʚʘʨʳ ʠ ʪ. ʜ. 

ʆʪʜʝʣʴʥʫʶ ʥʠʰʫ ʟʘʥʠʤʘʝʪ ʣʝʛʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɼʝʪʩʢʘʷ ʤʦʜʘ ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʠ ʦʪʜʝʣʴʥʦʡ ʤʦʜʥʦʡ ʠʥʜʫʩʪʨʠʝʡ, ʥʘʙʠʨʘʶʱʝʡ ʦʙʦʨʦʪʳ ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ [2ï5]. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟʚʝʩʪʥʳʭ ʙʨʝʥʜʦʚ, ʪʘʢʠʝ ʢʘʢ Dolce&Gabbana, Kenzo, Prada, Armani, 

Fendi, Valentino ʠ ʪ. ʜ. ʫʞʝ ʜʘʚʥʦ ʚʳʧʫʩʢʘʶʪ ʢʦʣʣʝʢʮʠʠ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʠʟ ʩʝʟʦʥʘ ʚ ʩʝʟʦʥ.  

ʄʦʜʘ ʦʪʚʝʯʘʝʪ ʥʦʚʳʤ ʪʝʥʜʝʥʮʠʷ ʚ ʩʦʮʠʫʤʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʟʘʙʦʪʣʠʚʳʤ ʨʦʜʠʪʝʣʷʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʜʣʷ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʦʜʝʞʜʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ 

ʦʙʱʝʩʪʚʝ. ʂʘʞʜʳʡ ʨʦʜʠʪʝʣʴ, ʞʝʣʘʝʪ ʚʠʜʝʪʴ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʩʘʤʳʤ ʢʨʘʩʠʚʳʤ, ʷʨʢʠʤ ʠ 

ʫʥʠʢʘʣʴʥʳʤ, ʘ ʜʝʪʩʢʘʷ ʤʦʜʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʵʪʠ ʧʦʪʨʝʙʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ. ʇʦʤʠʤʦ ʤʘʩʩ ð 

ʤʘʨʢʝʪʦʚ, ʤʦʜʥʳʭ ʙʫʪʠʢʦʚ, ʧʦʪʨʝʙʠʪʝʣʴ ʪʘʢ ʞʝ ʦʙʨʘʱʘʝʪʩʷ ʚ ʤʦʜʥʳʝ ʜʦʤʘ ʠ ʘʪʝʣʴʝ. 

ʄʦʪʠʚʦʤ ʦʙʨʘʱʝʥʠʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʧʦʰʠʚʫ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʥʝ ʩʪʘʥʜʘʨʪʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʙʝʥʢʘ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʥʘʦʙʦʨʦʪ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʨʳʥʦʢ ʧʝʨʝʧʦʣʥʝʥ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʚ ʜʘʥʥʦʤ ʩʝʛʤʝʥʪʝ ʥʘ ʣʶʙʦʡ ʚʢʫʩ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʡ ʜʦʩʪʘʪʦʢ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʩʪʦʣʴ ʤʥʦʛʦʦʙʨʘʟʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʨʳʥʢʘ, 

ʥʘʧʨʘʚʣʝʥʥʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʫʪʦʣʠʪʴ çʘʧʧʝʪʠʪè ʨʦʜʠʪʝʣʝʡ, ʞʝʣʘʥʠʝ ʧʨʠʦʙʨʝʩʪʠ ʚʩʝ ʣʫʯʰʝʝ ʜʣʷ 

ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ, ʩʘʤʦʝ ʩʦʚʨʝʤʝʥʥʦʝ ʠ ʤʦʜʥʦʝ, ʵʢʩʢʣʶʟʠʚʥʦʝ ʠ ʫʥʠʢʘʣʴʥʦʝ.  

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʷʚʠʣ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʚ ʩʝʛʤʝʥʪʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʰʠʚʘ. ʆʙʨʘʟ ʤʠʣʦʡ, ʥʝʞʥʦʡ, 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʟʦʨʥʦʡ ʠ ʥʝʧʦʩʝʜʣʠʚʦʡ ʜʝʚʦʯʢʠ ɼʘʨʴʠ, ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ɺʦʩʧʠʪʘʥʥʠʮʘ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʚʝʜʝʪ ʜʦʚʦʣʴʥʦ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ: ʧʦʩʝʱʘʝʪ ʩʝʢʮʠʶ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʠ, ʭʦʨʝʦʛʨʘʬʠʠ, ʢʨʫʞʦʢ ʘʢʪʝʨʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʣʶʙʠʪ ʢʘʪʘʪʴʩʷ ʥʘ 

ʢʦʥʴʢʘʭ, ʟʘʥʠʤʘʪʴʩʷ ʨʫʢʦʜʝʣʠʝʤ ʠ ʪʚʦʨʯʝʩʪʚʦʤ.  

ɺ ɼʘʨʴʝ ʩʦʯʝʪʘʶʪʩʷ ʘʙʩʦʣʶʪʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥʥʳʝ ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ, ʦʥʘ ʩ ʪʘʢʠʤ ʞʝ 

ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʤʦʞʝʪ ʣʝʧʠʪʴ ʬʠʛʫʨʢʠ ʠʟ ʧʣʘʩʪʠʣʠʥʘ, ʫʩʠʜʯʠʚʦ ʩʦʙʠʨʘʪʴ ʧʘʟʣʳ, ʢʘʢ ʠ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʘʢʪʠʚʥʦʡ ʠʛʨʝ, ʪʨʝʙʫʶʱʝʡ ʜʚʠʞʝʥʠʷ, ʟʘʥʠʤʘʷ ʧʨʠ ʵʪʦʤ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ5. 2019 

DOI: 10.33619/2414-2948/42 

 

257 

 

ʚ ʢʦʤʘʥʜʥʳʭ ʠʛʨʘʭ. ɼʘʨʴʝ ʧʨʠʩʫʱʠ, ʢʘʢ ʠ ʜʝʚʠʯʴʷ ʥʝʞʥʦʩʪʴ, ʭʨʫʧʢʦʩʪʴ, ʢʦʢʝʪʩʪʚʦ, 

ʤʠʣʦʚʠʜʥʦʩʪʴ ʪʘʢ ʠ ʦʟʦʨʩʪʚʦ, ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ ʠ ʥʝʧʦʩʝʜʣʠʚʦʩʪʴ (ʈʠʩʫʥʦʢ 1).  

 
 

ʈʠʩʫʥʦʢ 1. ɺʳʙʨʘʥʥʳʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʨʘʟ. 

 

ʆʙʘʷʪʝʣʴʥʘʷ, ʤʠʣʘʷ ʠ ʦʙʱʠʪʝʣʴʥʘʷ ʜʝʚʦʯʢʘ, ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʩʝ ʩʭʚʘʪʳʚʘʪʴ ʥʘ 

ʣʝʪʫ. ʆʥʘ ʥʝʢʦʥʬʣʠʢʪʥʘ ʠ ʣʝʛʢʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʣʶʙʳʤ ʫʩʣʦʚʠʷʤ, ʣʝʛʢʦ ʥʘʭʦʜʠʪ 

ʢʦʥʪʘʢʪ ʢʘʢ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ, ʪʘʢ ʠ ʩ ʚʟʨʦʩʣʳʤʠ, ʘʨʪʠʩʪʠʯʥʘ ʠ ʨʘʩʢʨʝʧʦʱʝʥʘ ʚ ʦʙʱʝʥʠʠ ʩ 

ʣʶʜʴʤʠ, ʚʩʝʛʜʘ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʠ ʩʦʦʙʨʘʟʠʪʝʣʴʥʘʷ, ʧʨʷʤʦʣʠʥʝʡʥʘʷ ʠ ʥʝʤʥʦʛʦ ʚʩʧʳʣʴʯʠʚʘʷ, 

ʦʥʘ ʟʘʧʨʦʩʪʦ ʤʦʞʝʪ ʚʚʷʟʘʪʴʩʷ ʚ ʜʨʘʢʫ ʩ ʤʘʣʴʯʠʰʢʘʤʠ ʟʘ ʧʨʘʚʜʫ ʠʣʠ ʧʨʦʪʠʚ 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ (ʈʠʩʫʥʦʢ 2).  

 

 
 

ʈʠʩʫʥʦʢ 2. ɺʳʙʨʘʥʥʳʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʙʨʘʟ. 
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ʋ ɼʘʨʴʠ ʦʪʣʠʯʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʤʥʦʛʦ ʦʪʷʛʦʱʘʶʪʩʷ 

ʠʤʧʫʣʴʩʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ, ʦʙʳʯʥʦ ʪʘʢʦʛʦ ʨʦʜʘ ʪʝʤʧʝʨʘʤʝʥʪ ʩʚʦʡʩʪʚʝʥ çʭʦʣʝʨʠʢʘʤè. ʆʥʘ 

ʩʧʦʩʦʙʥʘ ʟʘʥʠʤʘʪʴʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʫ ʥʝʝ ʚʩʝ ʧʦʣʫʯʘʝʪʩʷ ʠ ʝʡ ʥʨʘʚʠʪʩʷ ʚʳʙʨʘʥʥʦʝ 

ʟʘʥʷʪʠʝ. 

ʉʚʝʪʣʦïʨʫʩʳʝ ʜʣʠʥʥʳʝ ʚʦʣʦʩʳ ɼʘʨʴʠ, ʛʦʣʫʙʳʝ ʛʣʘʟʘ ʦʪʥʦʩʷʪ ʪʠʧ ʝʝ ʚʥʝʰʥʦʩʪʠ ʚ 

ʮʚʝʪʦʪʠʧʫ çʣʝʪʦè. 

ɻʘʨʜʝʨʦʙ ɼʘʨʴʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʛʘʨʜʝʨʦʙ ʝʝ ʤʘʤʳ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʤʘʤʘ ɼʘʨʴʠ 

ʦʙʣʘʜʘʪʝʣʴʥʠʮʘ ʪʚʦʨʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʠ, ʪʦ ʜʦʯʢʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ 

çʚʳʭʦʜʦʚ ʚ ʩʚʝʪè: ʚʩʝʚʦʟʤʦʞʥʳʝ ʚʳʩʪʘʚʢʠ, ʢʦʥʮʝʨʪʳ, ʩʧʝʢʪʘʢʣʠ, ʪʚʦʨʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʜʨʫʞʝʩʢʠʝ ʚʩʪʨʝʯʠ ʚ ʘʪʤʦʩʬʝʨʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ð ʛʘʨʜʝʨʦʙ ɼʘʨʴʠ ʛʦʪʦʚ ʢ ʣʶʙʳʤ ʧʦʚʦʨʦʪʘʤ. 

ʅʝʩʢʦʣʴʢʦ ʢʦʤʧʣʝʢʪʦʚ ʦʜʝʞʜʳ ʜʣʷ ʦʩʦʙʦʛʦ ʩʣʫʯʘʷ, ʫʜʦʙʥʳʝ ʙʘʟʦʚʳʝ ʚʝʱʠ, ʬʘʚʦʨʠʪʳ ɼʘʨʴʠ 

ð ʥʝʞʥʳʝ ʶʙʦʯʢʠ, ʢʦʪʦʨʳʝ ʦʥʘ ʪʦʣʴʢʦ ʠ ʫʩʧʝʚʘʝʪ ʤʝʥʷʪʴ, ʘ ʪʘʢʞʝ ʫʜʦʙʥʳʝ ʠ ʧʨʘʢʪʠʯʥʳʝ 

ʧʦʚʩʝʜʥʝʚʥʳʝ ʚʝʱʠ, ʨʘʟʣʠʯʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ. ɺ ʛʘʨʜʝʨʦʙʝ ʜʝʚʦʯʢʠ ʚʩʪʨʝʯʘʝʪʩʷ ʦʜʝʞʜʘ 

ʨʘʟʣʠʯʥʦʛʦ ʩʪʠʣʷ: ʨʦʤʘʥʪʠʯʝʩʢʠʝ ʙʣʫʟʳ ʠ ʧʣʘʪʴʷ, ʤʦʜʥʳʝ ʢʦʩʪʶʤʳ ʠ ʢʫʨʪʢʠïʢʦʩʫʭʠ ʚ ʩʪʠʣʝ 

ʢʵʞʫʘʣ, ʦʜʝʞʜʘ ʜʣʷ ʦʪʜʳʭʘ ʚ ʩʧʦʨʪʠʚʥʦʤ ʩʪʠʣʝ ʠ ʪ. ʜ. ɺʩʝ ʵʪʠ ʚʝʱʠ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʩʦʟʜʘʚʘʷ ʠʥʪʝʨʝʩʥʳʡ ʘʥʩʘʤʙʣʴ (ʈʠʩʫʥʦʢ 3).  

 

 
 

ʈʠʩʫʥʦʢ 3. ɸʥʘʣʠʟ ʛʘʨʜʝʨʦʙʘ. 

 

ʋʯʠʪʳʚʘʷ ʨʘʟʥʦʩʪʦʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ɼʘʨʴʠ, ʠ ʧʨʠʚʳʯʥʳʡ ʝʡ, ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, 

ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʢʦʣʣʝʢʮʠʠ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʥʝʞʥʦʩʪʴ, 

ʞʝʥʩʪʚʝʥʥʦʩʪʴ ʠ ʭʨʫʧʢʦʩʪʴ ʝʝ ʦʙʨʘʟʘ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʶʱʠʝ ʝʡ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ 

ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ ʚ ʧʨʠʚʳʯʥʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʧʠʨʠʨʫʶʱʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʦʩʪʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʠ ʟʘʤʳʩʣʦʚʘʪʳʝ ʜʝʚʠʯʴʠ 

ʙʝʟʜʝʣʫʰʢʠ. ʇʨʦʩʪʦʪʘ ʠ ʣʘʢʦʥʠʯʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʧʦʩʣʫʞʠʣʠ ʠʩʪʦʯʥʠʢʦʤ 

ʚʜʦʭʥʦʚʝʥʠʷ, ʜʣʷ ʧʨʦʩʪʳʭ ʩʠʣʫʵʪʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʠ, ʘ ʚʥʠʤʘʥʠʝ ʢ ʜʝʪʘʣʷʤ, 

ʦʪʜʝʣʢʝ ʠ ʜʝʢʦʨʫ, ʙʝʨʫʪ ʩʚʦʝ ʠʜʝʡʥʦʝ ʥʘʯʘʣʦ ʦʪ ʠʟʣʶʙʣʝʥʥʳʭ ʤʝʣʦʯʝʡ ʥʠ ʪʦʣʴʢʦ ɼʘʨʴʠ, ʥʦ ʠ 

ʚʩʝʭ ʜʝʚʦʯʝʢ ð ʤʘʣʝʥʴʢʠʭ ʙʣʦʢʥʦʪʠʢʦʚ, ʩʫʤʦʯʝʢ, ʟʘʢʦʣʦʯʝʢ ʩ ʤʠʣʝʡʰʠʤʠ ʙʘʥʪʘʤʠ, 

ʦʙʦʨʦʯʝʢ, ʨʶʰʝʡ ʠʣʠ ʞʝ ʠʟʦʙʨʘʞʝʥʠʡ ʣʶʙʠʤʳʭ ʛʝʨʦʝʚ ʠʟ ʤʫʣʴʪʬʠʣʴʤʦʚ.  

ɺʥʠʤʘʥʠʝ ʢ ʦʪʜʝʣʢʝ ʠ ʜʝʢʦʨʘʪʠʚʥʳʤ ʧʨʠʝʤʘʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʩʪʳʤ ʢʨʦʝʤ ʢʘʢ ʥʝʣʴʟʷ 

ʢʩʪʘʪʠ ʚ ʩʝʛʤʝʥʪʝ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ, ʚʝʜʴ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʩʢʦʡ ʦʜʝʞʜʳ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʢʦʤʬʦʨʪ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʦʜʝʣʷʭ ʨʫʯʥʦʡ ʨʘʙʦʪʳ, ʪʘʢʦʡ ʢʘʢ 
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