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ɸʥʥʦʪʘʮʠʷ. ɼʠʬʨʘʢʮʠʷ ʚʦʣʥ ʨʘʟʣʠʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ ʚ ʩʚʷʟʠ ʩ ʝʝ ʨʘʟʥʦʩʪʦʨʦʥʥʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ. ɺʣʠʷʥʠʝ ʜʚʠʞʝʥʠʷ ʩʨʝʜ ʥʘ 

ʜʠʬʨʘʢʮʠʦʥʥʫʶ ʢʘʨʪʠʥʫ ʧʨʠʚʣʝʢʘʣʦ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ  ʚ ʩʚʷʟʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʦʨʠʠ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʜʚʠʞʫʱʠʭʩʷ ʩʨʝʜ ʠ ʧʨʦʜʦʣʞʘʝʪ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʨʷʜʦʤ 

ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʬʠʟʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʦʜʝʣʴ ʜʠʬʨʘʢʮʠʠ ʚʦʣʥ ʥʘ 

ʱʝʣʠ ʠ ʨʝʰʝʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʦʜʚʠʞʥʦʡ ʧʦʜʣʦʞʢʝ (ʩʨʝʜʝ). ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʥʘ ʜʠʬʨʘʢʮʠʦʥʥʫʶ ʢʘʨʪʠʥʫ. ʇʦʣʦʞʝʥʠʝ 

ʤʘʢʩʠʤʫʤʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʪ ʥʝʛʦ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʠʬʨʘʢʮʠʦʥʥʳʤʠ ʤʘʢʩʠʤʫʤʘʤʠ  ʫʤʝʥʴʰʘʝʪʩʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʨʘʩʪʝʪ, 

ʚʧʣʦʪʴ ʜʦ ʠʭ ʠʩʯʝʟʥʦʚʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ  ʜʚʠʞʝʥʠʝ ʩʨʝʜʳ  ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʤʫ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʠʬʨʘʢʮʠʦʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʢʦʪʦʨʦʛʦ 

ʥʝʪ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ. ʇʦʣʫʯʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʜʘʚʣʝʥʠʷ 

ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ ʜʚʠʞʝʥʠʝʤ ʩʨʝʜʳ. ʇʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ. 

 

Abstract. Diffraction of waves of different physical nature is one of the most important and 

studied phenomena of nature in connection with its versatile use in devices and measuring 

techniques. The influence of media motion on the diffraction pattern attracted the attention of 

researchers in connection with the development of the theory of electrodynamics of moving media 

and continues to attract attention in connection with a number of unsolved problems of physics. In 

this paper we consider a model of the diffraction of waves on the slit and lattice, located on 

a movable substrate (medium). Analytical relations for the calculation of the diffraction pattern 

intensity distribution are obtained. The significant influence of the medium motion on 

the diffraction pattern is established. The position of the zero-order maximum does not depend on 
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the motion of the medium, on the one hand, the distance between the diffraction maxima decreases, 

on the other hand increases, until they disappear. The conditions under which the motion of 

the medium leads to an asymmetrical appearance of the diffraction intensity distribution, which is 

not observed in a stationary medium, are established. Generalized conditions of diffraction minima 

are obtained taking into account the motion of the medium. Shows the effect of the direction of 

the velocity of motion of the medium on the intensity of the diffraction pattern. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʬʨʘʢʮʠʷ, ʜʚʠʞʝʥʠʝ ʩʨʝʜʳ, ʩʤʝʱʝʥʠʝ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ. 

 

Keywords: diffraction, medium motion, displacement of the diffraction pattern.  

 

ɼʠʬʨʘʢʮʠʷ ʚʦʣʥ ʨʘʟʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʠʛʨʘʝʪ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ [1ï3]. ʕʬʬʝʢʪ ʜʠʬʨʘʢʮʠʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʙʦʨʘʭ ʠ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ [4ï5]. ɼʠʬʨʘʢʮʠʷ ʚʦʣʥ 

ʠʩʩʣʝʜʦʚʘʥʘ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʪʨʫʢʪʫʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʘʢʪʠʢʠ ʠ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨ [1ï3, 6ï7]. ʀʥʪʝʨʝʩ ʢ ʜʠʬʨʘʢʮʠʠ ʩʚʷʟʘʥ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʝʙʫʝʤʳʭ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʢʦʥʬʠʛʫʨʘʮʠʡ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ 

ʩʨʝʜ, ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʬʨʘʛʠʨʦʚʘʥʥʳʭ ʧʦʣʝʡ [8ï14]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʘ ʩ 

ʠʟʫʯʝʥʠʝʤ ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ɺʣʠʷʥʠʝ ʜʚʠʞʝʥʠʷ ʩʨʝʜ ʥʘ ʜʠʬʨʘʢʮʠʦʥʥʫʶ ʢʘʨʪʠʥʫ 

ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʫʞʝ ʜʘʚʥʦ ʚ [11] ʜʣʷ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʧʦʧʝʨʝʯʥʦʡ ʠ ʧʨʦʜʦʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʧʣʦʩʢʦʩʪʠ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʝʪʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚʩʣʝʜʩʪʚʠʝ ʤʘʣʦʩʪʠ ʵʬʬʝʢʪʘ ʚʳʟʚʘʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʜʠʩʢʫʩʩʠʠ ʠ ʧʦʧʳʪʢʠ 

ʧʦʚʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʩʚʷʟʠ ʩ ʥʦʚʳʤʠ ʨʘʥʝʝ ʥʝ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʜʚʠʞʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʩʨʝʜ ʥʘ ʜʠʬʨʘʢʮʠʦʥʥʦʝ ʧʦʣʝ ʥʘ ʤʦʜʝʣʠ 

ʜʠʬʨʘʢʮʠʠ ʚʦʣʥ ʥʘ ʱʝʣʠ ʚ ʥʝʧʨʦʟʨʘʯʥʦʤ ʵʢʨʘʥʝ ʠ ʥʘ ʧʣʦʩʢʦʡ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʜʚʠʞʫʱʝʡʩʷ ʩʨʝʜʦʡ. ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ ʜʠʬʨʘʢʮʠʠ ʥʘ ʱʝʣʠ ʠ ʥʘ ʨʝʰʝʪʢʝ ʩ ʫʯʝʪʦʤ ʜʚʠʞʝʥʠʷ 

ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʩʜʚʠʛ ʠ ʜʝʬʦʨʤʘʮʠʶ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʚʧʣʦʪʴ ʜʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ 

ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ. 
 

ʆʩʥʦʚʥʳʝ  ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʫʩʪʴ ʥʘ ʜʣʠʥʥʫʶ ʱʝʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘʜ ʧʦʜʚʠʞʥʦʡ ʩʨʝʜʦʡ, ʧʘʜʘʝʪ ʧʣʦʩʢʘʷ ʚʦʣʥʘ 

(ʈʠʩʫʥʦʢ 1). ɺʦʣʥʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʘʜʘʶʱʝʡ ʚʦʣʥʳ, ʧʣʦʩʢʦʩʪʴ ʱʝʣʠ ʠ ʵʢʨʘʥ ʧʘʨʘʣʣʝʣʴʥʳ 

ʜʨʫʛ ʜʨʫʛʫ. ɺ ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʱʝʣʴʶ ʠ ʵʢʨʘʥʦʤ ʜʚʠʞʝʪʩʷ ʩʨʝʜʘ ʩʦ ʩʢʦʨʦʩʪʴʶ , ʩʢʦʨʦʩʪʴ 

ʚʦʣʥ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ . ʉʯʠʪʘʝʤ ʱʝʣʴ ʙʝʩʢʦʥʝʯʥʦʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʨʪʠʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʷ, ʥʘʙʣʶʜʘʝʤʘʷ ʚ ʣʶʙʦʡ ʧʣʦʩʢʦʩʪʠ , ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʢ ʱʝʣʠ, ʙʫʜʝʪ 

ʦʜʠʥʘʢʦʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʚʦʣʥ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʙʝʟ ʧʦʪʝʨʠ ʦʙʱʥʦʩʪʠ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʠʬʨʘʢʮʠʶ ʌʨʘʫʥʛʦʬʝʨʘ ʜʣʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ɼʣʷ ʨʘʩʯʝʪʘ ʧʦʣʷ ʜʠʬʨʘʢʮʠʠ ʠʩʧʦʣʴʟʫʝʤ ʤʝʪʦʜ ɻʶʡʛʝʥʩʘïʌʨʝʥʝʣʷ. 

ʈʘʟʦʙʴʝʤ ʦʪʢʨʳʪʫʶ ʯʘʩʪʴ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
 
ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʝ ʢʨʘʷʤ 

ʱʝʣʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʟʦʥʳ ʠʟʣʫʯʝʥʠʷ ʰʠʨʠʥʳ . ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʚʦʣʥʳ, 
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ʧʦʩʳʣʘʝʤʳʝ ʚʩʝʤʠ ʟʦʥʘʤʠ ʠʟʣʫʯʝʥʠʷ  ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʫʛʣʦʤ . 

ʇʫʩʪʴ ʢʘʞʜʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʟʦʥʘ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʩʦʟʜʘʩʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʛʣʘ  

ʢʦʣʝʙʘʥʠʝ , ʘʤʧʣʠʪʫʜʘ ʢʦʪʦʨʦʛʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʰʠʨʠʥʝ ʟʦʥʳ : , ʛʜʝ ï 

ʢʦʥʩʪʘʥʪʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʥʝ ʟʘʚʠʩʷʱʠʡ ʦʪ ʫʛʣʘ , ʧʦʜ ʢʦʪʦʨʳʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ. ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ, 

ʩʦʟʜʘʚʘʝʤʘʷ ʚʩʝʤʠ ʟʦʥʘʤʠ, ʠʱʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ  ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʱʝʣʠ:  
 

. ʆʪʩʶʜʘ  ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ: . 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʟʦʚʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʦʣʝʙʘʥʠʷʤʠ , ʩʦʟʜʘʚʘʝʤʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʦʥ ʠʟʣʫʯʝʥʠʷ  ʨʘʩʩʤʦʪʨʠʤ ʬʘʟʳ ʢʦʣʝʙʘʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʫʛʣʘ  ʜʚʫʤʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʟʦʥʘʤʠ: ʦʜʥʦʡ ð ʟʦʥʦʡ ʠʟʣʫʯʝʥʠʷ (ʢʨʘʡ ʱʝʣʠ) ʩ 

ʢʦʦʨʜʠʥʘʪʦʡ  ʠ ʚʪʦʨʦʡ ð ʟʦʥʦʡ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ  (ʈʠʩʫʥʦʢ 1). ʊʦʛʜʘ 

ʦʙʱʝʝ ʧʦʣʝ ʠʱʝʪʩʷ ʢʘʢ ʩʫʤʤʘʨʥʦʝ ʧʦʣʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚʩʝʤʠ ʟʦʥʘʤʠ: 
 

, 

 

ʛʜʝ ð ʦʪʩʪʘʚʘʥʠʝ ʧʦ ʬʘʟʝ ʢʦʣʝʙʘʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʟʦʥʦʡ ʩ 

ʢʦʦʨʜʠʥʘʪʦʡ  ʦʪ ʢʦʣʝʙʘʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʟʦʥʦʡ ʩ ʢʦʦʨʜʠʥʘʪʦʡ ,  ð ʚʦʣʥʦʚʦʝ 

ʯʠʩʣʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʛʣʘ ʜʠʬʨʘʢʮʠʠ (ʦʙʣʘʩʪʴ 2),  ð ʚʦʣʥʦʚʦʝ ʯʠʩʣʦ ʚ ʧʝʨʚʦʡ 

ʦʙʣʘʩʪʠ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ,  ð ʜʣʠʥʘ ʚʦʣʥʳ. ɼʚʠʞʝʥʠʝ ʩʨʝʜʳ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʠ ʚʦʣʥʦʚʦʛʦ ʯʠʩʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʝʪ ʦʩʴ ʘʥʠʟʦʪʨʦʧʠʠ ʜʣʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʩʢʦʨʦʩʪʠ ʚʦʣʥ ʠ ʠʭ ʚʦʣʥʦʚʦʛʦ ʯʠʩʣʘ. ʈʘʩʩʤʦʪʨʠʤ ʚʘʞʥʳʡ ʜʣʷ ʧʨʘʢʪʠʢʠ ʩʣʫʯʘʡ ʜʚʠʞʝʥʠʷ 

ʩʨʝʜʳ ʧʘʨʘʣʣʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʵʢʨʘʥʘ (ʈʠʩʫʥʦʢ 1, ). ʉʢʦʨʦʩʪʴ ʚʦʣʥ ʠ ʚʦʣʥʦʚʦʝ ʯʠʩʣʦ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʫʛʣʘ ʜʠʬʨʘʢʮʠʠ  ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 

,  

 

 

ʈʠʩʫʥʦʢ 1. ɼʠʬʨʘʢʮʠʷ ʧʦʣʷ ʚ ʜʚʠʞʫʱʝʡʩʷ  ʩʨʝʜʝ. 

 

ʊʦʛʜʘ ʚ ʩʣʫʯʘʝ ʦʜʥʦʨʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚ ʱʝʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʛʣʘ  ʧʦʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 
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ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʜʠʬʨʘʢʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʨʝʜʳ (ʧʨʠ ) 
 

 

(1) 

 

ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ , ʨʝʟʫʣʴʪʘʪ ʩʦʚʧʘʜʘʝʪ ʩ ʠʟʚʝʩʪʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ [3].  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʷ ʨʘʚʥʘ: 
 

 

(2) 

 

ʛʜʝ . ʅʘ ʈʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ (2) ʦʪ ʧʘʨʘʤʝʪʨʘ  ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ 
 
(ʢʨʠʚʳʝ 3ï4 ʩ ʙʦʣʴʰʠʤ ʧʘʨʘʤʝʪʨʦʤ ʩʢʦʨʦʩʪʠ ʩʨʝʜʳ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʫʧʨʫʛʠʭ ʚʦʣʥ). ʀʟ ʛʨʘʬʠʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʩʨʝʜʳ ʧʨʠʚʦʜʠʪ ʢ çʩʥʦʩʫè 

ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ: ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʩʜʚʠʛʫ ʤʘʢʩʠʤʫʤʦʚ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ, ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʜʝʢʩʘ ʤʘʢʩʠʤʫʤʘ ʩʜʚʠʛ ʤʘʢʩʠʤʫʤʘ ʨʘʩʪʝʪ ʚ ʩʪʦʨʦʥʫ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʥʘʦʙʦʨʦʪ, ʤʘʢʩʠʤʫʤʳ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ 

ʩʤʝʱʘʶʪʩʷ ʢ ʤʘʢʩʠʤʫʤʫ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ (ʩʞʘʪʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ). ʉʪʝʧʝʥʴ 

ʩʞʘʪʠʷ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ (ʈʠʩʫʥʦʢ 2). ʇʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʘ 

ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. ʇʦʣʫʯʝʥʥʘʷ ʜʠʬʨʘʢʮʠʦʥʥʘʷ 

ʢʘʨʪʠʥʘ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʬʬʝʢʪʘ ʩʤʝʱʝʥʠʷ 

ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʚʦʣʥʦʚʦʡ ʧʨʦʮʝʩʩ, ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʩʜʚʠʛʘ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ  ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʟʘ 

ʩʯʝʪ ʙʦʣʴʰʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʭ ʧʦʣʦʞʝʥʠʷ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. ʉʪʘʙʠʣʴʥʦʩʪʴ 

ʧʦʣʦʞʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʨʝʜʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ 

ʜʣʠʥʳ ʚʦʣʥʳ, ʥʠ ʦʪ ʧʦʜʚʠʞʥʦʩʪʠ ʩʨʝʜ.  

ʀʟ ʫʩʣʦʚʠʷ 

 

ʧʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ 

 

ʠʤʝʝʤ ʦʙʦʙʱʝʥʥʦʝ ʫʩʣʦʚʠʝ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ mï

ʦʛʦ ʧʦʨʷʜʢʘ: 
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(3) 

 

ɺ ʦʪʩʫʪʩʪʚʠʝ ʜʚʠʞʝʥʠʷ ʩʨʝʜ () (3) ʧʝʨʝʭʦʜʠʪ ʚ ʠʟʚʝʩʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʜʠʬʨʘʢʮʠʦʥʥʦʛʦ ʤʠʥʠʤʫʤʘ ʜʣʷ ʦʜʠʥʦʯʥʦʡ ʱʝʣʠ: 
 

, 
 

ʛʜʝ ð hʠʨʠʥʘ ʱʝʣʠ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʥʦʰʝʥʠʝ (3) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʣʦʞʝʥʠʝ 

ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. ʇʘʨʘʤʝʪʨ , 

ʟʘʚʠʩʷʱʠʡ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩʨʝʜʳ, ʜʣʠʥʳ ʚʦʣʥʳ  ʠ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ , 

ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʩʤʝʱʝʥʠʷ ʫʛʣʦʚ ʜʠʬʨʘʢʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʜʠʬʨʘʢʮʠʦʥʥʳʝ 

ʤʠʥʠʤʫʤʳ. 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʦʪ ʧʘʨʘʤʝʪʨʘ  ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ (,  

. 

 

ʅʘ ʈʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʦʚ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ 1ï3 ʧʦʨʷʜʢʘ ʦʪ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. ʀʟ ʛʨʘʬʠʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʤʠʥʠʤʫʤʦʚ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ 

ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʜʚʠʞʝʥʠʶ ʩʨʝʜʳ.  
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ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʦʚ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ 1, 2, 3 ʧʦʨʷʜʢʦʚ ʦʪ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ (). 

 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ (ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚ) 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʥʦʰʝʥʠʷ ʰʠʨʠʥʳ ʱʝʣʠ ʠ ʜʣʠʥʳ ʚʦʣʥʳ. 

ʊʘʢ ʢʘʢ , ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʥʘʙʣʶʜʝʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ -ʦʛʦ 

ʧʦʨʷʜʢʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʣʥʳ ʯʝʨʝʟ ʱʝʣʴ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ: 
 

 . 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʣʥʳ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʙʦʣʴʰʝʡ 
 
(ʢʨʠʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ) ʚ 

ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʳ) ʥʝ ʜʘʶʪ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ. ʉʠʪʫʘʮʠʷ 

ʤʝʥʷʝʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʨʝʜʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʣʦʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ 

ʠʥʘʯʝ: 

  

ʛʜʝ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʇʨʠ 
 
ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ ʚʦʣʥʳ ʚʦʟʨʘʩʪʘʝʪ ʠ 

ʫʩʣʦʚʠʝ ʥʘʙʣʶʜʝʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʙʦʣʴʰʠʭ ʜʣʠʥ ʚʦʣʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʠʞʝʥʠʝ ʩʨʝʜʳ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʦʡ 

ʢʘʨʪʠʥʳ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʪ ʤʘʢʩʠʤʫʤʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ (ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʠʬʨʘʢʮʠʦʥʥʳʭ 

ʤʠʥʠʤʫʤʦʚ ʠ ʤʘʢʩʠʤʫʤʦʚ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʪ ʤʘʢʩʠʤʫʤʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ, ʥʘʦʙʦʨʦʪ, 

ʢʨʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʩʛʣʘʞʠʚʘʝʪʩʷ (ʈʠʩʫʥʦʢ 2). 
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ɼʚʠʞʝʥʠʝ ʩʨʝʜʳ ʧʨʠʚʦʜʠʪ ʢ ʘʩʠʤʤʝʪʨʠʠ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʫʩʣʦʚʠʝ, ʢʦʛʜʘ ʜʠʬʨʘʢʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʵʢʨʘʥʝ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʠʟ ʧʦʣʦʚʠʥ ʦʙʣʘʩʪʠ ʜʠʬʨʘʢʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʨʠʪʠʯʝʩʢʠʝ ʜʣʠʥʳ ʚʦʣʥ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʚ ʧʨʘʚʦʡ ʠ ʚ ʣʝʚʦʡ ʩʪʦʨʦʥʘʭ ʵʢʨʘʥʘ ʠʤʝʶʪ ʚʠʜ: 
 

  

 

 

ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʜʣʠʥ ʚʦʣʥ  
 

 

 

ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. ʇʨʠ  ʢʘʨʪʠʥʘ ʜʠʬʨʘʢʮʠʠ 

ʩʪʘʥʦʚʠʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʡ  

ʇʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʢʦʨʦʩʪʠ  (ʈʠʩʫʥʦʢ 1) ʜʠʬʨʘʢʮʠʦʥʥʦʝ ʧʦʣʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ:  

 ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʫʛʣʦʤ (ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʴʶ ʵʢʨʘʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ 

ʩʨʝʜʳ) ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 4. ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʠʟʤʝʥʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ 

(ʢʨʠʚʘʷ 1). ʇʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ (ʢʨʠʚʳʝ 2, 3).  
 

 
ʈʠʩʫʥʦʢ 4. ɺʣʠʷʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ (, 1 ð

, , 2 ð  , , 3 ð , ). 
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ʇʨʦʭʦʞʜʝʥʠʝ ʩʠʛʥʘʣʘ ʯʝʨʝʟ ʩʦʚʦʢʫʧʥʦʩʪʴ ʱʝʣʝʡ  ʧʨʠ ʨʘʜʠʫʩʝ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʤʥʦʛʦ 

ʙʦʣʴʰʝ ʜʣʠʥ ʚʦʣʥ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝʤ ʜʣʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʛʣʘ  ʚ ʚʠʜʝ [2]:  
 

 

 

.  

 

ʇʝʨʚʳʡ ʩʦʤʥʦʞʠʪʝʣʴ ʦʧʠʩʳʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʤʦʡ 

ʠʟʣʫʯʝʥʠʝʤ ʦʪʜʝʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʰʠʨʠʥʦʡ , ʚʪʦʨʦʡ ð ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʢʦʛʝʨʝʥʪʥʳʭ 

ʠʟʣʫʯʘʪʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʣʦʩʢʦʩʪʠ ʵʢʨʘʥʘ ʩ ʧʝʨʠʦʜʦʤ . ʅʘ ʈʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʦ 

ʚʣʠʷʥʠʝ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ 

ʜʠʬʨʘʢʮʠʠ (ʟʘʣʦʞʝʥʥʦʤ ʚ ʧʘʨʘʤʝʪʨʝ ) ʜʣʷ ʨʝʰʝʪʢʠ ʩ ʯʠʩʣʦʤ ʱʝʣʝʡ . ʀʟ 

ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʩʨʝʜʳ ʧʨʠʚʦʜʠʪ ʢʘʢ ʠ ʜʣʷ ʦʜʠʥʦʯʥʦʡ ʱʝʣʠ ʢ ʩʜʚʠʛʫ ʧʦʣʦʞʝʥʠʷ 

ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʨʝʰʝʪʢʦʡ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʫʤ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ 

ʥʝ ʤʝʥʷʝʪ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ, ʤʘʢʩʠʤʫʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩʜʚʠʛʘʝʪʩʷ ʧʨʠ ʚʳʙʨʘʥʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʤʘʢʩʠʤʫʤ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʩʜʚʠʛʘʝʪʩʷ ʫʞʝ ʥʘ 

ʩʪʦʣʴʢʦ, ʯʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʝʩʪʝ ʜʠʬʨʘʢʮʠʦʥʥʦʛʦ ʤʠʥʠʤʫʤʘ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʜʣʷ 

ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʳ. ɺʝʣʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʩʨʝʜʳ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʧʝʨʠʦʜʦʚ ʨʝʰʝʪʢʠ . 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʩʤʝʱʝʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ, ʬʦʨʤʠʨʫʝʤʦʡ 

ʨʝʰʝʪʢʦʡ ð ʧʨʠ ʥʘʢʣʦʥʥʦʤ ʧʘʜʝʥʠʠ ʠʟʣʫʯʝʥʠʷ ʥʘ ʱʝʣʴ (ʨʝʰʝʪʢʫ). ɺʦʣʥʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʘʜʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʣʦʩʢʦʩʪʴʶ ʱʝʣʠ (ʨʝʰʝʪʢʠ) (ʈʠʩʫʥʦʢ 1).  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʩʪʘʚʘʥʠʝ ʧʦ ʬʘʟʝ ʢʦʣʝʙʘʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʟʦʥʦʡ ʩ ʢʦʦʨʜʠʥʘʪʦʡ ʦʪ 

ʢʦʣʝʙʘʥʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʟʦʥʦʡ ʩ ʢʦʦʨʜʠʥʘʪʦʡ , ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ:  
 

. 
 

ʊʦʛʜʘ ʚ ʩʣʫʯʘʝ ʦʜʥʦʨʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚ ʱʝʣʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʛʣʘ ʧʦʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ:  
 

 
 

ʅʘʢʣʦʥ ʚʦʣʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʜʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʘʚʥʦʤʝʨʥʦʤʫ  

ʩʤʝʱʝʥʠʶ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ 

ʚʧʨʘʚʦ ʠʣʠ ʚʣʝʚʦ (ʈʠʩʫʥʦʢ 6).  
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ʈʠʩʫʥʦʢ 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʦʪ ʧʘʨʘʤʝʪʨʘ  ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ (, . 

 

 
 

ʈʠʩʫʥʦʢ 6. ʉʜʚʠʛ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ  (ka=10, 1 ð 

ɓ= ˊ/6, 2 ð ɓ= -ˊ/6). 
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ʋʩʣʦʚʠʝ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
 

 
 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʛʣʳ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 
 

 
 

ʠ ʟʘʚʠʩʷʪ ʦʪ ʫʛʣʘ ʧʘʜʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʩʨʝʜʳ, ʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ ʢ 

ʰʠʨʠʥʝ ʱʝʣʠ, ʠʥʜʝʢʩʘ ʤʠʥʠʤʫʤʘ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʠʥʠʤʫʤʦʚ ʥʝʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʮʝʥʪʨʘ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʨʝʜʳ. ʇʨʠ çʥʦʨʤʘʣʴʥʦʤè ʧʘʜʝʥʠʠ (ɓ=0)  

 

 
 

ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʩʨʝʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ 

(ʈʠʩʫʥʦʢ 7).  

 
 

ʈʠʩʫʥʦʢ 7. ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʦʚ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʠʥʠʤʫʤʦʚ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ 

(ka=0,2, 1 ð m=1, 2 ð m=2). 
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ʇʨʠ ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ (u=0) ʠʤʝʝʤ ʫʩʣʦʚʠʝ ʤʠʥʠʤʫʤʦʚ ʚ ʚʠʜʝ: 
 

, 
 

ʢʦʪʦʨʦʝ ʧʦʢʘʟʳʚʘʝʪ ʩʜʚʠʛ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʧʘʜʝʥʠʷ 

ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʴ ʱʝʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʜʚʠʛ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ 

ʟʘ ʩʯʝʪ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ (çʫʚʣʝʯʝʥʠʝ ʩʨʝʜʦʡè), ʪʘʢ ʠ ʧʨʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʵʢʨʘʥʘ ʩʦ ʱʝʣʴʶ (ʨʝʰʝʪʢʦʡ). ɺ ʦʛʨʘʥʠʯʝʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʫʛʣʦʚ ʠʣʠ ʜʣʠʥ 

ʚʦʣʥ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʢʦʤʧʝʥʩʘʮʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʩʯʠʪʘʪʴ  ʠʟʤʝʥʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ ʜʠʬʨʘʢʮʠʠ  ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʨʝʜʳ. ʕʪʦ ʠʟʤʝʥʝʥʠʝ 

ʩʚʦʜʠʪʩʷ ʢ ʩʤʝʱʝʥʠʶ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʚ ʩʪʦʨʦʥʫ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ ʚʧʣʦʪʴ ʜʦ ʝʝ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʩ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʠ ʩʞʘʪʠʷ ʩ ʜʨʫʛʦʡ. ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʷ ʧʨʠ ʜʠʬʨʘʢʮʠʠ ʥʘ ʱʝʣʠ ʠ ʧʣʦʩʢʦʡ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʝʪʢʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʩʨʝʜʳ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʣʠ 

ʧʦʜʘʚʣʷʪʴ ʜʠʬʨʘʢʮʠʦʥʥʫʶ ʢʘʨʪʠʥʫ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ. 
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ʆ ʌʋʅʂʊʆʈɽ If ʀɼɽʄʇʆʊɽʅʊʅʓʍ ɺɽʈʆʗʊʅʆʉʊʅʓʍ ʄɽʈ 
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FUNCTOR If OF IDEMPOTENT PROBABILITY MEASURES 
 

ÉIshmetov A., Tashkent Institute of Architecture and Civil Engineering, 

Tashkent, Uzbekistan, ishmetov_azadbek@mail.ru 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʬʫʥʢʪʦʨ If ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ, 

ʜʝʡʩʪʚʫʶʱʠʡ ʚ ʢʘʪʝʛʦʨʠʠ ʢʦʤʧʘʢʪʦʚ ʠ ʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ 

ʬʫʥʢʪʦʨʦʤ. 

 

Abstract. In the present paper, we proof the functor If of idempotent probability measures 

acting in the category of Hausdorff compact spaces and their continuous maps is normal. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʜʝʤʧʦʪʝʥʪʥʘʷ ʤʝʨʘ, ʢʘʪʝʛʦʨʠʷ, ʥʦʨʤʘʣʴʥʳʡ ʬʫʥʢʪʦʨ. 
 

Keywords: idempotent measure, category, normal functor. 
 

ɺʚʝʜʝʥʠʝ 

ɺ ʨʘʙʦʪʝ [1] ɽ. ʑʝʧʠʥʳʤ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʪʦʨʘ ʚ ʢʘʪʝʛʦʨʠʠ Comp 

ʢʦʤʧʘʢʪʦʚ ʠ ʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ. ɸ. ʏ. ʏʠʛʦʛʠʜʟʝ ʚ ʨʘʙʦʪʝ [2] ʧʨʝʜʣʦʞʠʣ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʜʦʣʞʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʪʦʨʘ :F Comp Comp­  ʜʦ ʬʫʥʢʪʦʨʘ 

:F Tych Tychb ­ , ʜʝʡʩʪʚʫʶʱʝʛʦ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʢʘʪʝʛʦʨʠʠ Tych ʪʠʭʦʥʦʚʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ 

ʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʩʪʠ. ɺ ʨʘʙʦʪʝ [3] ʠʩʩʣʝʜʦʚʘʥʦ 

ʢʘʪʝʛʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʪʦʨʘ :I Comp Comp­  ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ ʬʫʥʢʪʦʨ :fI Comp Comp­ , ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʦʜʬʫʥʢʪʦʨʦʤ 

ʬʫʥʢʪʦʨʘ I ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ. 

ʇʫʩʪʴ X  ð ʢʦʤʧʘʢʪ, ()C X  ð ʘʣʛʝʙʨʘ ʚʩʝʭ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ 

X , ʩ ʦʙʳʯʥʳʤʠ ʧʦʪʦʯʝʯʥʳʤʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʠ sup-ʥʦʨʤʦʡ. ʉʣʝʜʫʷ [3], 

ʚʚʦʜʠʤ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ:  

1) ᾔ ʧʦ ʧʨʘʚʠʣʫ , ʛʜʝ ()C XjÍ  ʠ 
Xlð ʧʦʩʪʦʷʥʥʘʷ 

ʥʘ X  ʬʫʥʢʮʠʷ, ʧʨʠʥʠʤʘʶʱʘʷ ʚʝʟʜʝ ʟʥʘʯʝʥʠʝ RlÍ ;  

2) () () ():C X C X C XÄ ³ ­  ʧʦ ʧʨʘʚʠʣʫ ( ) { }, max ,jy j y jyÄ = Ä = , ʛʜʝ (), C XjyÍ . 

 

ʆʧʨʝʜʝʣʝʥʠʝ 1 [3]. 

ʌʫʥʢʮʠʦʥʘʣ ():C X Rm ­  ʥʘʟʳʚʘʝʪʩʷ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʦʡ, ʝʩʣʠ ʦʥ 

ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ:  

(i) ( )Xm l l=  ʜʣʷ ʚʩʝʭ RlÍ , ʛʜʝ 
Xl ð ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷ;  

(ii)  ʜʣʷ ʚʩʝʭ RlÍ  ʠ ( )C XjÍ ;  

(iii) ( ) () ()m j y m j m yÄ = Ä  ʜʣʷ ʚʩʝʭ , ( )C XjyÍ . 
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ʏʠʩʣʦ ( )m j ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʝʛʨʘʣʦʤ ʄʘʩʣʦʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢ m. ʄʥʦʞʝʩʪʚʦ ʚʩʝʭ 

ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ ʥʘ X  ʦʙʦʟʥʘʯʘʝʪʩʷ [3] ʯʝʨʝʟ ()I X . ɺʩʷʢʘʷ 

ʠʜʝʤʧʦʪʝʥʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʝʨʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ [4]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

() ()( ) ()C X

pI X C C X RË Ë . ʆʙʝʩʧʝʯʠʤ ()I X  ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʠʟ ()C X
R  ʪʦʧʦʣʦʛʠʝʡ. ɹʘʟʫ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʤʝʨʳ ()I XmÍ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ ʪʦʧʦʣʦʛʠʠ ʦʙʨʘʟʫʶʪ 

ʤʥʦʞʝʩʪʚʘ ʚʠʜʘ  

{ }1; ,..., ; ( ) : ( ) ( ) , 1,...,k i iI X i km j j e m m j m j e¡ ¡à ð= Í - < =, 

ʛʜʝ 
1,..., ( )k C Xj jÍ  ʠ 0e>.  

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ [3] ʚʳʪʝʢʘʝʪ, ʯʪʦ ʜʣʷ ʚʩʷʢʦʛʦ ʢʦʤʧʘʢʪʘ X  ʧʨʦʩʪʨʘʥʩʪʚʦ ()I X  

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʢʪʦʤ. ʇʫʩʪʴ :f X Y­  ð ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʤʧʘʢʪʦʚ. ʊʦʛʜʘ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ () () ():I f I X I Y­ : 
 

()()() ( )I f fm j m j=  (1) 

6 

ɼʣʷ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʳ ()I XmÍ  ʦʧʨʝʜʝʣʝʥ ʝʝ ʥʦʩʠʪʝʣʴ: 

 

(){ }supp : ʟʘʤʢʥʫʪʦʚ ʠF F X I Fm m= Í . 

 

ɼʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ n ʦʧʨʝʜʝʣʠʤ ʩʣʝʜʫʶʱʝʝ ʤʥʦʞʝʩʪʚʦ 
 

() (){ }: suppnI X I X nm m= Í ¢. 

ʇʦʣʦʞʠʤ 

( ) ( )
1

n

n

I X I Xw

¤

=

= . 

 

ʄʥʦʞʝʩʪʚʦ ( )I Xw  ʚʩʶʜʫ ʧʣʦʪʥʦ [3] ʚ ()I X . ʀʜʝʤʧʦʪʝʥʪʥʫʶ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʤʝʨʫ 

()I XwmÍ  ʥʘʟʳʚʘʶʪ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʦʡ ʩ ʢʦʥʝʯʥʳʤ ʥʦʩʠʪʝʣʝʤ. ʌʫʥʢʮʠʦʥʘʣ 

():x C X Rd ­ , ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʬʦʨʤʫʣʝ () ()x xd j j= , ()C XjÍ , ʥʘʟʳʚʘʝʪʩʷ ʤʝʨʦʡ ɼʠʨʘʢʘ. 

ʄʝʨʘ ɼʠʨʘʢʘ 
xd ̫ ʚʣʷʝʪʩʷ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʦʡ ʩ ʢʦʥʝʯʥʳʤ ʥʦʩʠʪʝʣʝʤ, 

ʧʨʠʯʝʤ {}supp x xd= . 

ɺʚʝʜʝʤ ʧʦʜʤʥʦʞʝʩʪʚʦ ()fI X  ʢʦʤʧʘʢʪʘ ()I X  ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ. ɼʣʷ 

ʢʦʤʧʘʢʪʘ X  ʤʥʦʞʝʩʪʚʦ ( )fI X  ʩʦʩʪʦʠʪ ʠʟ ʤʝʨ, ʥʦʩʠʪʝʣʠ ʢʦʪʦʨʳʭ ʢʦʥʝʯʥʳ, ʧʨʠʯʝʤ ʝʩʣʠ 

ʥʦʩʠʪʝʣʴ ʤʝʨʳ m ʩʦʩʪʦʠʪ ʠʟ n ʪʦʯʝʢ 
1 2, ,..., nx x x, ʪʦ max-plus-ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʘʷ ʤʘʩʩʘ ʣʠʰʴ 

ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʪʦʯʝʢ ʨʘʚʥʘ ʥʫʣʶ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʤʘʩʩʳ ʥʝ ʙʦʣʴʰʝ ( )ln 1n- + [4]. ʇʦ 

ʦʧʨʝʜʝʣʝʥʠʶ 

( ) ( )

( ) { }{}}

0

1

0 0

: ʨʘʚʝʥʩʪʚʦ 0ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ 

    ʜʣʷ ʝʜʠʥʩʪʚʝʥʦʛʦʠʥʜʝʢʩʘ ʠ ln 1 ʜʣʷ ʚʩʝʭ 1,..., \ .

i

n

f i x i
i

i

I X I X

i n i n i

wm l d l

l

=

ë
= = Í =ì
í

¢- + Í

Ä
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ʇʫʩʪʴ { },C O M=  ʠ { },C O M¡ ¡ ¡=  ð ʜʚʝ ʢʘʪʝʛʦʨʠʠ. ʆʪʦʙʨʘʞʝʥʠʝ :F C C¡­ , ʧʝʨʝʚʦʜʷʱʠʝ 

ʦʙʲʝʢʪʳ ʚ ʦʙʲʝʢʪʳ, ʘ ʤʦʨʬʠʟʤʳ ʚ ʤʦʨʬʠʟʤʳ, ʥʘʟʳʚʘʝʪʩʷ ʢʦʚʘʨʠʘʥʪʥʳʤ ʬʫʥʢʪʦʨʦʤ ʠʟ 

ʢʘʪʝʛʦʨʠʠ C ʚ ʢʘʪʝʛʦʨʠʠ C¡, ʝʩʣʠ: 

F1) ʜʣʷ ʚʩʷʢʦʛʦ ʤʦʨʬʠʟʤʘ :f X Y­  ʠʟ ʢʘʪʝʛʦʨʠʠ C ʤʦʨʬʠʟʤ ()F f  ʜʝʡʩʪʚʫʝʪ ʠʟ ()F X  ʚ 

()F Y ; 

F2) ( ) ()X F X
F id id=  ʜʣʷ ʚʩʷʢʦʛʦ X OÍ ; 

F3) ( ) () ()F f g F f F g=  ʜʣʷ ʣʶʙʳʭ ʤʦʨʬʠʟʤʦʚ f ʠ g ʠʟ M . 

 

ʆʧʨʝʜʝʣʝʥʠʝ 2 [1]. 

ʂʦʚʘʨʠʘʥʪʥʳʡ ʬʫʥʢʪʦʨ :F Comp Comp­  ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ, ʝʩʣʠ ʦʥ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: ʬʫʥʢʪʦʨ F  ʥʝʧʨʝʨʳʚʝʥ, ʩʦʭʨʘʥʷʝʪ ʚʝʩ, ʧʝʨʝʩʝʯʝʥʠʷ, ʧʨʦʦʙʨʘʟʳ, 

ʤʦʥʦʤʦʨʬʝʥ ʠ ʵʧʠʤʦʨʬʝʥ, ʧʝʨʝʚʦʜʠʪ ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ ʚ ʧʫʩʪʦʝ, ʘ ʦʜʥʦʪʦʯʝʯʥʦʝ ð ʚ 

ʦʜʥʦʪʦʯʝʯʥʦʝ. 

ʋʩʪʘʥʦʚʠʤ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ 
fI  ʚʟʷʪʠʷ ʤʥʦʞʝʩʪʚʘ ( )fI X  ʦʙʨʘʟʫʝʪ ʥʦʨʤʘʣʴʥʳʡ ʬʫʥʢʪʦʨ 

ʚ ʢʘʪʝʛʦʨʠʠ ʢʦʤʧʘʢʪʦʚ. ʕʪʦʪ ʬʫʥʢʪʦʨ ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʬʫʥʢʪʦʨʦʤ ʩ ʢʦʥʝʯʥʳʤ 

ʥʦʩʠʪʝʣʝʤ, ʠ ʥʝ ʠʤʝʝʪ ʢʦʥʝʯʥʦʡ ʩʪʝʧʝʥʠ. 
 

ʅʦʨʤʘʣʴʥʦʩʪʴ ʬʫʥʢʪʦʨʘ fI  ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ 

ʇʨʝʜʣʦʞʝʥʠʝ 1. ɼʣʷ ʢʦʤʧʘʢʪʘ X  ʧʨʦʩʪʨʘʥʩʪʚʦ ( )fI X  ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʢʪʦʤ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʂʘʢ ʫʞʝ ʤʳ ʦʪʤʝʪʠʣʠ, ʜʣʷ ʢʦʤʧʘʢʪʘ X  ʧʨʦʩʪʨʘʥʩʪʚʦ ()I X  ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʢʪʦʤ. ʇʦ ʧʦʩʪʨʦʝʥʠʶ ()fI f  ʟʘʤʢʥʫʪʦ ʚ ()I X . ʊʘʢ ʢʘʢ ʢʘʞʜʦʝ ʟʘʤʢʥʫʪʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʢʦʤʧʘʢʪʘ ʝʩʪʴ ʢʦʤʧʘʢʪ, ʪʦ ( )fI X  ð ʢʦʤʧʘʢʪ. ʇʨʝʜʣʦʞʝʥʠʝ 1 ʜʦʢʘʟʘʥʦ. 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ :f X Y­  ʢʦʤʧʘʢʪʦʚ ʦʪʦʙʨʘʞʝʥʠʝ () () ():f f fI f I X I Y­  

ʦʧʨʝʜʝʣʠʤ ʢʘʢ ʩʫʞʝʥʠʝ: () ()
()f

f I X
I f I f= . ʀʤʝʝʤ () ( )( ) ()f f fI f I X I YË . ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

()fI XmÍ  ʠ ()C YjÍ . ʊʦʛʜʘ 

()()() ( )( ) ( )( ) ()()
()( )ʪʘʢʢʘʢsupp

f XX
I f f X f I fm j m j m m j m j= = Ë = = , 

ʛʜʝ ()C YjÍ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ()()fI f m ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ()f X YË . ʆʪʢʫʜʘ ʚʳʪʝʢʘʝʪ 

ʪʨʝʙʫʝʤʦʝ ʚʢʣʶʯʝʥʠʝ. 
 

ʇʨʝʜʣʦʞʝʥʠʝ 2. ʆʪʦʙʨʘʞʝʥʠʷ ()fI f  ʥʝʧʨʝʨʳʚʥʦ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɺ ʨʘʙʦʪʝ [4] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʠʝ () () ():I f I X I Y­  ʥʝʧʨʝʨʳʚʥʦ. 

ʊʘʢ ʢʘʢ ʩʫʞʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦ, ʪʦ ()fI f  ʪʘʢʞʝ ʥʝʧʨʝʨʳʚʥʦ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ. ʇʨʝʜʣʦʞʝʥʠʝ 2 ʜʦʢʘʟʘʥʦ. 
 

ʇʨʝʜʣʦʞʝʥʠʝ 3. ʂʦʥʩʪʨʫʢʮʠʷ 
fI  ̫ ʚʣʷʝʪʩʷ ʢʦʚʘʨʠʘʥʪʥʳʤ ʬʫʥʢʪʦʨʦʤ ʚ ʢʘʪʝʛʦʨʠʠ 

ʢʦʤʧʘʢʪʦʚ ʠ ʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʪʝʢʘʝʪ, ʯʪʦ 
fI  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ F1). 

ʇʦʢʘʞʝʤ, ʯʪʦ 
fI  ʩʦʭʨʘʥʷʝʪ ʢʦʤʧʦʟʠʮʠʶ ʦʪʦʙʨʘʞʝʥʠʡ. ʇʫʩʪʴ X , Y, Z ð ʢʦʤʧʘʢʪʳ ʠ 

:f X Y­ , :g Y Z­  ð ʥʝʧʨʝʨʳʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ. ʇʫʩʪʴ ()fI XmÍ  ʠ ()C ZjÍ .  

ʊʦʛʜʘ 

( )()() ( )( ) ( )( ) ()()( ) () ()()( )()f f f fI g f g f g f I f g I g I fm j m j m j m j m j= = = = . 

ʪ. ʝ. ( ) () ()f f fI g f I g I f= . ʇʫʩʪʴ :Xid X X­  ð ʪʦʞʜʝʩʪʚʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʪ.ʝ. 

()Xid x x=  ʜʣʷ ʚʩʝʭ x XÍ . ʊʦʛʜʘ  

( )()() ( ) ()f X XI id idm j m j m j= = , 

 

ʪ. ʝ. ( ) ( )f
f X I X

I id id= . ʇʨʝʜʣʦʞʝʥʠʝ 3 ʜʦʢʘʟʘʥʦ. 

 

ʇʨʝʜʣʦʞʝʥʠʝ 4. ʌʫʥʢʪʦʨ 
fI  ʩʦʭʨʘʥʷʝʪ ʚʝʩ ʙʝʩʢʦʥʝʯʥʳʭ ʢʦʤʧʘʢʪʦʚ, ʪ. ʝ. ʜʣʷ ʣʶʙʦʛʦ 

ʙʝʩʢʦʥʝʯʥʦʛʦ ʢʦʤʧʘʢʪʘ X  ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ ()( ) ()fw I X w X= . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʗʩʥʦ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʠʝ (): fX I Xd ­ , ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ 

() xxd d= , x XÍ , ʝʩʪʴ ʚʣʦʞʝʥʠʝ ʢʦʤʧʘʢʪʘ ʚ ( )fI X . ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ, ()x fI XdÍ , ʪʘʢ ʢʘʢ ʇʦʵʪʦʤʫ ( ) ( )( )fw X w I X¢ . 

ʀʟ ʧʨʝʜʣʦʞʝʥʠʷ 12 [3] ʠʤʝʝʤ ()( ) ()w I X w X= . ʅʦ, () ()fI X I XË , ʧʦʵʪʦʤʫ 

()( ) ()( )fw I X w I X¢ , ʪ. ʝ. ()( ) ()fw I X w X¢ . ʇʨʝʜʣʦʞʝʥʠʝ 4 ʜʦʢʘʟʘʥʦ. 

 

ʇʨʝʜʣʦʞʝʥʠʝ 5. 
fI  ð ʤʦʥʦʤʦʨʬʥʳʡ ʬʫʥʢʪʦʨ, ʪ. ʝ. ʩʦʭʨʘʥʷʝʪ ʠʥʲʝʢʪʠʚʥʦʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʡ ʢʦʤʧʘʢʪʦʚ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ 
1 2m m¸ , ()1 2, fI Xm mÍ . ɺ ʩʠʣʫ ʠʥʲʝʢʪʠʚʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ f  

ʩʫʱʝʩʪʚʫʝʪ ʬʫʥʢʮʠʷ ()C YjÍ , ʪʘʢʘʷ, ʯʪʦ ( ) ( )1 2f fm j m j¸ . ʇʦʵʪʦʤʫ 

()()( ) ( ) ( )()1 2f fI f f Im j j m j m j= ¸ = 2 , ʪ. ʝ. ()( ) ()( )1 2f fI f I fm m¸ . ʇʨʝʜʣʦʞʝʥʠʝ 5 ʜʦʢʘʟʘʥʦ. 

 

ʇʨʝʜʣʦʞʝʥʠʝ 6. ʇʫʩʪʴ :f X Y­  ð ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ çʥʘè. ʊʦʛʜʘ 

() () ():f f fI f I X I Y­  ð ʪʘʢʞʝ ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ çʥʘè. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʅʝʧʨʝʨʳʚʥʦʩʪʴ ʧʦʢʘʟʘʥʦ ʚ ʧʨʝʜʣʦʞʝʥʠʠ 2. ʉʶʨʲʝʢʪʠʚʥʦʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʪʝʢʘʝʪ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ. 

()()f x yI f d d=  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ()f x y= . 

ʇʦʵʪʦʤʫ ʨʘʚʝʥʩʪʚʦ ()f X Y=  ʚʣʝʯʝʪ () ()( ) ()fI f X Yd d= . ʇʨʝʜʣʦʞʝʥʠʝ 6 ʜʦʢʘʟʘʥʦ. 

 

ʇʨʝʜʣʦʞʝʥʠʝ 7. ʌʫʥʢʪʦʨ :fI Comp Comp­ ʩʦʭʨʘʥʷʝʪ 

a) ʪʦʯʢʫ, 

b) ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ x XÍ . ɺ ʧʨʝʜʣʦʞʝʥʠʠ 4 ʦʪʤʝʯʝʥʦ, ʯʪʦ ()x fI XdÍ . ɼʣʷ ʣʶʙʦʡ 

ʪʦʯʢʠ y XÍ , y x̧, ʠʤʝʝʤ {}supp y yd= . ʇʦʵʪʦʤʫ {}( )y fI xdÎ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, {}( ){}f xI x d= . 

b) ʇʫʩʪʴ X=Å. ʊʦʛʜʘ ()C X =Å. ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

()( ) ()p pC C X C= Å =Å 

ʀʟ ʪʦʛʦ, ʯʪʦ () ()( )f pI X C C XË  ʧʦʣʫʯʠʤ, ʯʪʦ () ()f pI CÅ Ë Å =Å, ʪ. ʝ. ()fI Å =Å. 

ʇʨʝʜʣʦʞʝʥʠʝ 7 ʜʦʢʘʟʘʥʦ. 

ʇʨʝʜʣʦʞʝʥʠʝ 8. ɽʩʣʠ A ð ʟʘʤʢʥʫʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʢʦʤʧʘʢʪʘ X , ʪʦ () ()f fI A I XË . 

ɹʦʣʝʝ ʪʦʛʦ, () (){ }: suppf fI A I X Am m= Í Ë . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʚʳʪʝʢʘʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʩʠʪʝʣʷ. 
 

ʇʨʝʜʣʦʞʝʥʠʝ 9. ɽʩʣʠ :f X Y­  ð ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʝʞʜʫ ʢʦʤʧʘʢʪʘʤʠ ʠ 

B YË , ʪʦ ()( ) ( ) ()( )1 1

f f fI f B I f I B- -= . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ()( )1

fI f Bm -Í . ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʶ 8 ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

()I XmÍ  ʠ ()1supp f Bm -Ë . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ( )suppf BmË  ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ, ( )suppf BmË . 

ʇʦʵʪʦʤʫ ʠʟ ʧʨʝʜʣʦʞʝʥʠʷ 8 ʠʤʝʝʤ ()()supp fI f BmË . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ()() ()f fI f I BmÍ . 

ʅʘʦʙʦʨʦʪ, ʧʫʩʪʴ () ()( )
1

f fI f I Bm
-

Í . ʊʦʛʜʘ ()() ()f fI f I BmÍ , ʪ. ʝ. ()()supp fI X BmË . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʶ 8 ʠʤʝʝʤ ( )suppf BmË . ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ()1supp f Bm -Ë

, ʦʪʢʫʜʘ ()( )1

fI f Bm -Í . ʇʨʝʜʣʦʞʝʥʠʝ 9 ʜʦʢʘʟʘʥʦ. 

ʇʫʩʪʴ { }, ,X p Ab

a a
 ð ʦʙʨʘʪʥʳʡ ʩʧʝʢʪʨ, ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʡ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ A ʠ 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʦʤʧʘʢʪʦʚ. ʏʝʨʝʟ lim Xa ʦʙʦʟʥʘʯʠʤ ʧʨʝʜʝʣ ʵʪʦʛʦ ʩʧʝʢʪʨʘ, ʘ ʯʝʨʝʟ 

: limp X Xa a a­ , AaÍ  ð ʧʨʝʜʝʣʴʥʳʝ ʧʨʦʝʢʮʠʠ. ʆʙʨʘʪʥʳʡ ʩʧʝʢʪʨ { }, ,X p Aa

a a

¡  ʧʦʨʦʞʜʘʝʪ 

ʦʙʨʘʪʥʳʡ ʩʧʝʢʪʨ ( ) ( ){ }, ,f fI X I p Aa

a a

¡ , ʧʨʝʜʝʣ ʢʦʪʦʨʦʛʦ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ( )lim fI Xa  ʘ 

ʧʨʝʜʝʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʯʝʨʝʟ ( ) ( ): lim f fpr I X I Xa a a­ . ʆʪʦʙʨʘʞʝʥʠʷ 

( ) ( ) ( ): limf f fI p I X I Xa a a­ , AaÍ , ʧʦʨʦʞʜʘʶʪ ʦʪʦʙʨʘʞʝʥʠʝ ( ) ( ): lim limf f fR I X I Xa a­ . 

 

ʇʨʝʜʣʦʞʝʥʠʝ 10. ʆʪʦʙʨʘʞʝʥʠʝ ( ) ( ): lim limf f fR I X I Xa a­  ̫ ʚʣʷʝʪʩʷ ʛʦʤʝʦʤʦʨʬʠʟʤʦʤ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ ʩʫʞʝʥʠʷ ʛʦʤʝʦʤʦʨʬʠʟʤʘ ʝʩʪʴ ʛʦʤʝʦʤʦʨʬʠʟʤ, ʪʦ ʦʪʦʙʨʘʞʝʥʠʝ 

fR  ð ʛʦʤʝʦʤʦʨʬʠʟʤ, ʧʦʩʢʦʣʴʢʫ ʦʪʦʙʨʘʞʝʥʠʝ ( ) ( ): lim limR I X I Xa a­  ʷʚʣʷʝʪʩʷ 

ʛʦʤʝʦʤʦʨʬʠʟʤʦʤ ʠ ʠʤʝʝʪ ʤʝʩʪʦ 
( )limf

f I X
R R

a

= . ʇʨʝʜʣʦʞʝʥʠʝ 10 ʜʦʢʘʟʘʥʦ. 

 

ʇʨʝʜʣʦʞʝʥʠʝ 11. ʌʫʥʢʪʦʨ If ʩʦʭʨʘʥʷʝʪ ʧʝʨʝʩʝʯʝʥʠʝ, ʪ. ʝ. ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ A, B 

ʟʘʤʢʥʫʪʳʭ ʧʦʜʤʥʦʞʝʩʪʚ ʢʦʤʧʘʢʪʘ X ʠʤʝʝʪ ʤʝʩʪʦ 

( ) () ()f f fI A B I A I BÆ = Æ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʗʩʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ( ) () ()f f fI A B I A I BÆ Ë Æ  ʩʧʨʘʚʝʜʣʠʚʦ. ɽʩʣʠ 

() ()f fI A I BmÍ Æ , ʪʦ supp AmË  ʠ supp BmË , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, supp A BmË Æ . ʆʪʢʫʜʘ 
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( )fI A BmÍ Æ , ʪ. ʝ. ( ) () ()f f fI A B I A I BÆ È Æ . ʇʨʝʜʣʦʞʝʥʠʝ 11 ʜʦʢʘʟʘʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʦ ʩʣʝʜʫʶʱʠʡ ʦʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ. 

ʊʝʦʨʝʤʘ 1. ʌʫʥʢʪʦʨ If:CompŸComp ̫ʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʬʫʥʢʪʦʨʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʭ ʥʝʧʫʩʪʳʭ ʢʦʤʧʘʢʪʥʳʭ 

ʧʦʜʤʥʦʞʝʩʪʚ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (O-C)ïʢʦʤʧʘʢʪʥʦ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʟʘʜʘʥʥʦʝ ʪʠʭʦʥʦʚʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (O-C)ïʢʦʤʧʘʢʪʥʦ. ɸ ʪʘʢʞʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ f:XŸY 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʠʝ expɓXŸY ̫ ʚʣʷʝʪʩʷ (O-C)ïʢʦʤʧʘʢʪʥʳʤ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ f ̫ ʚʣʷʝʪʩʷ (O-C)ïʢʦʤʧʘʢʪʥʳʤ. 

 

Abstract. In the work, it is established that the space of all nonempty compact subsets of a 

Tychonoff space is (O-C)ïcompact if and only if the give Tychonoff space is (O-C)ïcompact. 

Further, for a map f:XŸY the map expɓXŸY is (O-C)ïcompact if and only if the map f is (O-C)ï

compact. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: (O-C)-ʢʦʤʧʘʢʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʦ, (O-C)-

ʦʪʦʙʨʘʞʝʥʠʝ. 

 

Keywords: (O-C)-compact space, hyperspace, (O-C)-map. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʨʘʙʦʪʝ ʧʦʜ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ Ὕ ð ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʜ 

ʢʦʤʧʘʢʪʦʤ ð ʭʘʫʩʜʦʨʬʦʚʦ ʢʦʤʧʘʢʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʉʠʩʪʝʤʘ ɤ ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ X ʥʘʟʳʚʘʝʪʩʷ [1] ʟʚʝʟʜʥʦ ʩʯʝʪʥʦʡ (ʢʦʥʝʯʥʦʡ), ʝʩʣʠ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ɤ ʧʝʨʝʩʝʢʘʝʪʩʷ ʥʝ ʙʦʣʝʝ ʩʦ ʩʯʝʪʥʳʤ (ʢʦʥʝʯʥʳʤ) ʯʠʩʣʦʤ ʵʣʝʤʝʥʪʦʚ 

ʵʪʦʡ ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʘ ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ X ʜʠʟʲʶʥʢʪʥʘ, ʝʩʣʠ ʢʘʞʜʘʷ ʧʘʨʘ ʵʣʝʤʝʥʪʦʚ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ʜʠʟʲʶʥʢʪʥʘ. ʉʠʩʪʝʤʘ ɤ ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ X ʚʧʠʩʘʥʘ ʚ ʩʠʩʪʝʤʝ ɋ 

ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ X, ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ὃᶰɱ ʩʫʱʝʩʪʚʫʝʪ ʵʣʝʤʝʥʪ ὄᶰ‫ 

ʪʘʢʦʡ, ʯʪʦ ὄṒὃ. ɽʩʣʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ x ʤʥʦʞʝʩʪʚʘ X ʥʘʡʜʝʪʩʷ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ɤ, 

ʩʦʜʝʨʞʘʱʠʡ ʪʦʯʢʫ x, ʪʦ ʩʠʩʪʝʤʘ ɤ  ʥʘʟʳʚʘʝʪʩʷ ʧʦʢʨʳʪʠʝʤ ʤʥʦʞʝʩʪʚʘ X. 

ʇʦʢʨʳʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʥʘʟʳʚʘʝʪʩʷ ʦʪʢʨʳʪʳʤ (ʟʘʤʢʥʫʪʳʤ, ʦʪʢʨʳʪʦïʟʘʤʢʥʫʪʳʤ), 

ʝʩʣʠ ʚʩʝ ʝʛʦ ʵʣʝʤʝʥʪʳ ð ʦʪʢʨʳʪʳʝ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʤʢʥʫʪʳʝ, ʦʪʢʨʳʪʦïʟʘʤʢʥʫʪʳʝ) 

ʧʦʜʤʥʦʞʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ. ɼʣʷ ʩʠʩʪʝʤʳ ‫ ὕȡὥᶰὃ ʧʦʜʤʥʦʞʝʩʪʚ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ 

ʧʦʣʘʛʘʝʤ ‫ ‫ ὕ ȡὥɴ ὃ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ὃ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʥʘʟʳʚʘʝʪʩʷ [2ï3] (ὕ-ὅ)-ʢʦʥʝʯʥʳʤ ʚ ὢ, 

ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʜʠʟʲʶʥʢʪʥʦʡ ʩʠʩʪʝʤʳ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʳʭ ʚ ὢ ʠ ʧʦʢʨʳʚʘʶʱʠʭ ὃ ʤʥʦʞʝʩʪʚ 

ʣʠʰʴ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʩʝʢʘʝʪ ὃ. ʇʨʦʩʪʨʘʥʩʪʚʦ ὢ ʥʘʟʦʚʝʤ (ὕ-ὅ)-ʢʦʥʝʯʥʳʤ ʚ 
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ὢ, ʝʩʣʠ ʦʥʦ (ὕ-ὅ)-ʢʦʥʝʯʥʦ ʚ ʩʝʙʝ (ʪʦ ʝʩʪʴ ʠʟ ʣʶʙʦʛʦ ʝʛʦ ʜʠʟʴʶʥʢʪʥʦʛʦ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʦʛʦ 

ʧʦʢʨʳʪʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʦʥʝʯʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ). 

ʇʨʠʤʝʨʘʤʠ (ὕ-ὅ)-ʢʦʥʝʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʷʚʣʷʶʪʩʷ ʧʩʝʚʜʦʢʦʤʧʘʢʪʥʳʝ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʯʝʪʥʦ ʢʦʤʧʘʢʪʥʳʝ ʠ ʢʦʤʧʘʢʪʥʳʝ), ʘ ʪʘʢʞʝ ʩʚʷʟʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʦʜʤʥʦʞʝʩʪʚʦ ὃ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʥʘʟʳʚʘʝʪʩʷ [2ï3] (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ ʚ ὢ, ʝʩʣʠ ʠʟ 

ʣʶʙʦʛʦ ʧʦʢʨʳʪʠʷ ʤʥʦʞʝʩʪʚʘ ὃ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʳʤʠ ʚ ὢ ʤʥʦʞʝʩʪʚʘʤʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʢʦʥʝʯʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ. ʇʨʦʩʪʨʘʥʩʪʚʦ ὢ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ, ʝʩʣʠ ʦʥʦ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ ʚ ʩʝʙʝ 

(ʪʦ ʝʩʪʴ ʠʟ ʣʶʙʦʛʦ ʝʛʦ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʦʛʦ ʧʦʢʨʳʪʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʦʥʝʯʥʦʝ 

ʧʦʜʧʦʢʨʳʪʠʝ). ʆʪʤʝʪʠʤ, ʯʪʦ ʢʣʘʩʩ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠʩʩʣʝʜʦʚʘʣʩʷ ɸ. ʇ. 

ʐʦʩʪʘʢʦʤ [4] ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʩʢʫʯʝʥʥʳʭ, ʘ ʬʘʢʪʠʯʝʩʢʠ ʫʩʣʦʚʠʝ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦʩʪʠ ʚʧʝʨʚʳʝ 

ʚʳʜʝʣʝʥʦ ɺ. ʀ. ʇʦʥʦʤʘʨʝʚʳʤ [5]. 

ʆʯʝʚʠʜʥʦ, ʣʶʙʦʝ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ̫ ʚʣʷʝʪʩʷ (ὕ-ὅ)-

ʢʦʥʝʯʥʳʤ ʚ ὢ ʠ ʣʶʙʦʝ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ὕ-ὅ)-ʢʦʥʝʯʥʦ. ʇʨʠʤʝʨʦʤ (ὕ-ὅ)-

ʢʦʥʝʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʝ ʷʚʣʷʶʱʝʛʦʩʷ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʦ Ὕ‫  ʚʩʝʭ ʧʦʨʷʜʢʦʚʳʭ ʯʠʩʝʣ, ʤʝʥʴʰʠʭ ʧʝʨʚʦʛʦ ʥʝʩʯʝʪʥʦʛʦ ʧʦʨʷʜʢʦʚʦʛʦ ʯʠʩʣʘ 

ʊʘʢ ʢʘʢ Ὕ .‫‫  ʩʯʝʪʥʦ ʢʦʤʧʘʢʪʥʦ, ʪʦ ʧʨʦʠʟʚʦʣʴʥʦʝ ʝʛʦ ʜʠʟʲʶʥʢʪʥʦʝ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʦʝ 

ʧʦʢʨʳʪʠʝ ʢʦʥʝʯʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʦ (ὕ-ὅ)-ʢʦʥʝʯʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʟ ʧʦʢʨʳʪʠʷ ‡

πȟ‌ȡ ‌ ‫  ʧʨʦʩʪʨʘʥʩʪʚʘ Ὕ‫ , ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʳʭ ʚ Ὕ‫  ʤʥʦʞʝʩʪʚ, 

ʥʝʣʴʟʷ ʚʳʜʝʣʠʪʴ ʢʦʥʝʯʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ. ɿʥʘʯʠʪ, Ὕ‫  ʥʝ ʷʚʣʷʝʪʩʷ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ. 

ʆʜʥʘʢʦ, ʜʣʷ ɩ-ʧʦʣʥʦʛʦ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩʫʧʝʨʧʘʨʘʢʦʤʧʘʢʪʥʦʛʦ ʭʘʫʩʜʦʨʬʦʚʦ) ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʢʣʘʩʩʳ ʢʦʤʧʘʢʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ (ὕ-ὅ)-ʢʦʥʝʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʩʦʚʧʘʜʘʶʪ [3]. ʆʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ ɩ-ʧʦʣʥʦʛʦ ʠ ʩʫʧʝʨʧʘʨʘʢʦʤʧʘʢʪʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ [2ï3, 7ï8]. 

ɸʚʪʦʨʫ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʢʦʪʦʨʳʭ ʩʨʘʟʫ 

ʚʳʪʝʢʘʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ. 

 

ʇʨʝʜʣʦʞʝʥʠʝ 1. ʂʘʞʜʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ: 

1) (ὕ-ὅ)-ʢʦʥʝʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ὕ-ὅ)-ʢʦʥʝʯʥʦ; 

2) (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ. 

ʀʟʚʝʩʪʥʦ [2ï3], ʯʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ὃ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ (ὕ-ὅ)-ʢʦʥʝʯʥʦ ʚ ὢ ʚ 

ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ὃ (ὕ-ὅ)-ʢʦʥʝʯʥʦ ʚ ‍ὢ. ɸʥʘʣʦʛʠʯʥʦ, ὃ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ ʚ ὢ 

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ὃ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ ʚ ‍ὢ. ɸʚʪʦʨʦʤ ʧʦʣʫʯʝʥʦ ʫʩʠʣʝʥʥʳʝ 

ʚʘʨʠʘʥʪʳ ʵʪʠʭ ʫʪʚʝʨʞʜʝʥʠʡ. 

 

ʇʨʝʜʣʦʞʝʥʠʝ 2. ʇʦʜʤʥʦʞʝʩʪʚʦ ὃ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ: 

1) (ὕ-ὅ)-ʢʦʥʝʯʥʦ ʚ ὢ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ὃ (ὕ-ὅ)-ʢʦʥʝʯʥʦ ʚ ʥʝʢʦʪʦʨʦʤ 

ʩʦʚʝʨʰʝʥʥʦʤ ʢʦʤʧʘʢʪʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ὦὢ; 

2) (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ ʚ ὢ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ὃ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ ʚ 

ʥʝʢʦʪʦʨʦʤ ʩʦʚʝʨʰʝʥʥʦʤ ʢʦʤʧʘʢʪʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ὦὢ. 

ʅʘʧʦʤʥʠʤ ʧʦʥʷʪʠʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʢʦʤʧʘʢʪʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʣʷ 

ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʠ ʝʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ὃ ʤʥʦʞʝʩʪʚʦ Ὂὶὃ ὃ ᷊ ὢ͵ὃ

ὃ Ὅ͵ὲὸὃ ʦʟʥʘʯʘʝʪ ʛʨʘʥʠʮʫ ʤʥʦʞʝʩʪʚʘ ὃ. ɸ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʟʘʧʠʩʠ Ὂὶὃ, ὃ, ʠ Ὅὲὸὃ. 

ʇʫʩʪʴ ὺὢ ð ʥʝʢʦʪʦʨʦʝ ʢʦʤʧʘʢʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʧʦʣʥʝ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ. ɽʩʣʠ 

ὌṒὢ ð ʦʪʢʨʳʪʦʝ ʚ ὢ ʤʥʦʞʝʩʪʚʦ, ʪʦ ʯʝʨʝʟ ὕὌ (ʠʣʠ ʯʝʨʝʟ ὕ Ὄ ) ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʨʳʪʦʝ ʚ ὺὢ ʤʥʦʞʝʩʪʚʦ, ʜʣʷ ʢʦʪʦʨʦʛʦ ὕ Ὄ ᷊ὢ Ὄ. ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ  
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ὕ Ὄ
ᶰ ȟ
᷊

ɜȟ 

 

ʛʜʝ †  ð ʪʦʧʦʣʦʛʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ὺὢ. 

 

ʂʦʤʧʘʢʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ὺὢ ʚʧʦʣʥʝ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʥʘʟʳʚʘʝʪʩʷ 

ʩʦʚʝʨʰʝʥʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʢʨʳʪʦʛʦ ʚ ὢ ʤʥʦʞʝʩʪʚʘ Ὄ, ʝʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ 

ὊὶὌ Ὂὶ ὕ ὢ. ɽʩʣʠ ʞʝ ὺὢ ʩʦʚʝʨʰʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʶʙʦʛʦ ʦʪʢʨʳʪʦʛʦ ʚ ὢ 

ʤʥʦʞʝʩʪʚʘ, ʪʦ ʦʥʦ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʳʤ ʢʦʤʧʘʢʪʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ [1, ʩ. 

249]. ʂʦʤʧʘʢʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ὺὢ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ ʩʦʚʝʨʰʝʥʥʦ, ʢʦʛʜʘ ʜʣʷ 

ʣʶʙʳʭ ʜʚʫʭ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʦʪʢʨʳʪʳʭ ʚ ὢ ʤʥʦʞʝʩʪʚ Ὗ ʠ Ὗ ʚʳʧʦʣʥʝʥʦ ʨʘʚʝʥʩʪʚʦ 

ὕὟ᷾Ὗ ὕὟ ᷾ὕὟ  [1, ʩ. 253]. ʂʦʤʧʘʢʪʠʬʠʢʘʮʠʷ ‍ὢ ʉʪʦʫʥʘïʏʝʭʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ 

ʩʦʚʝʨʰʝʥʥʘ [1, ʩ. 253]. ɼʣʷ ʢʦʤʧʘʢʪʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ὺὢ ʨʘʚʝʥʩʪʚʦ ὕὟ᷾Ὗ ὕὟ ᷾

ὕὟ  ʚʧrʦʣʥʝʥʦ ʜʣʷ ʣʶʙʳʭ ʜʚʫʭ ʦʪʢʨʳʪʳʭ ʚ ὢ ʤʥʦʞʝʩʪʚ Ὗ ʠ Ὗ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ὢ ʥʦʨʤʘʣʴʥʦ, ʘ ʢʦʤʧʘʢʪʠʬʠʢʘʮʠʷ ὺὢ ʩʦʚʧʘʜʘʝʪ ʩ 

ʢʦʤʧʘʢʪʠʬʠʢʘʮʠʝʡ ʉʪʦʫʥʘïʏʝʭʘ ‍ὢ , ʪ. ʝ. ὺὢ ‍ὢ [1, ʩ. 253ï254]. 

 

2. (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʬʫʥʢʪʦʨ ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʘ 

ʄʥʦʞʝʩʪʚʦ ʚʩʝʭ ʥʝʧʫʩʪʳʭ ʟʘʤʢʥʫʪʳʭ ʧʦʜʤʥʦʞʝʩʪʚ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ 

ʦʙʦʟʥʘʯʠʤ ÅØÐὢ. ɼʣʷ ʧʦʜʤʥʦʞʝʩʪʚ ὟȟȢȢȢȟὟ Ṓὢ ʧʦʣʦʞʠʤ  
 

ὕộὟȟȢȢȢȟὟỚ ὊȡὊᶰÅØÐὢȟὊṒẕ ὟȟὊ᷊Ὗ ȟȢȢȢȟὊ᷊Ὗ ᶮ = 

= ὊȡὊᶰÅØÐὢȟὊṒẕ Ὗ ᷊Ẕ ὊȡὊᶰÅØÐὢȟὊ᷊Ὗ ᶮ. 
 

ɽʩʣʠ ʤʥʦʞʝʩʪʚʘ ὟȟȢȢȢȟὟ ʦʪʢʨʳʪʳ, ʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʦʧʦʣʦʛʠʠ ɺʴʝʪʦʨʠʩʘ 

ʤʥʦʞʝʩʪʚʘ  
 

ὊȡὊᶰÅØÐὢȟὊṒẕ Ὗ ÅØÐẕ Ὗȟὢ, 

ὊȡὊᶰÅØÐὢȟὊ᷊Ὗ ᶮ ÅØÐὢ͵ÅØÐὢ͵Ὗȟὢ, 
 

ʦʪʢʨʳʪʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʤʢʥʫʪʳʭ ʧʦʜʤʥʦʞʝʩʪʚ. ʇʦʵʪʦʤʫ ʦʪʢʨʳʪʳʤ ʷʚʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ὕộὟȟȢȢȢȟὟỚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʘʢʦʡ ʚʠʜ ʠʤʝʶʪ ʠ ʵʣʝʤʝʥʪʳ ʧʨʝʜʙʘʟʳ 

ʪʦʧʦʣʦʛʠʠ ɺʴʝʪʦʨʠʩʘ: ÅØÐὟȟὢ ὕộὟỚ, ÅØÐὢ͵ÅØÐὢ͵Ὗȟὢ ὕộὟȟὢỚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʝʤʝʡʩʪʚʦ ʚʩʝʭ ʤʥʦʞʝʩʪʚ ʚʠʜʘ ὕộὟȟȢȢȢȟὟỚ, ʛʜʝ ʤʥʦʞʝʩʪʚʘ ὟȟȢȢȢȟὟ ʦʪʢʨʳʪʳ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ὢ, ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʪʦʧʦʣʦʛʠʠ ɺʴʝʪʦʨʠʩʘ. ʇʦʣʫʯʝʥʥʦʝ ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ÅØÐὢ ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ. ɼʣʷ ʢʦʤʧʘʢʪʘ ὢ 

ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʦ ÅØÐὢ ̫ ʚʣ̫ʝʪʩʷ ʢʦʤʧʘʢʪʦʤ. ʇʫʩʪʴ Ὢȡὢᴼὣ ð ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʢʦʤʧʘʢʪʦʚ, ὊᶰÅØÐὢ.  

ʇʦʣʦʞʠʤ 
 

ÅØÐὪ Ὂ ὪὊ. (1) 

  

ʕʪʠʤ ʨʘʚʝʥʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʦ ʦʪʦʙʨʘʞʝʥʠʝ ÅØÐὪȡÅØÐὢᴼÅØÐὣ. ʕʪʦ ʦʪʦʙʨʘʞʝʥʠʝ 

ʥʝʧʨʝʨʳʚʥʦ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʵʪʦ ʚʳʪʝʢʘʝʪ ʠʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʚʝʨʷʝʤʦʡ ʬʦʨʤʫʣʳ  
 

ÅØÐὪ ὕộὟȟȢȢȢȟὟ Ớ ὕộὪ Ὗ ȟȢȢȢȟὪ Ὗ Ớ. (2) 
 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ Ὢȡὢᴼὣ ð ɻʧʠʤʦʨʬʠʟʤ, ʪʦ ÅØÐὪ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʵʧʠʤʦʨʬʠʟʤʦʤ. 

ɼʣʷ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʚʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʝ ÅØÐὢ ὊᶰÅØÐ‍ὢȡὊṒὢȢ 
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ʗʩʥʦ, ʯʪʦ ÅØÐὢṒÅØÐὢ. ʈʘʩʩʤʦʪʨʠʤ ÅØÐὢ ʢʘʢ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ÅØÐὢ , 

ʪ. ʝ. ʤʥʦʞʝʩʪʚʘ ʚʠʜʘ ὕộὟȟȢȢȢȟὟỚ ὊȡὊᶰÅØÐὢȟὊṒẕ ὟȟὊ᷊Ὗ ȟȢȢȢȟὊ᷊Ὗ ᶮ 

ʦʙʨʘʟʫʶʪ ʙʘʟʫ ʪʦʧʦʣʦʛʠʠ ʚ ÅØÐὢ. ɼʣʷ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʧʨʦʩʪʨʘʥʩʪʚʦ ÅØÐὢ 

ʷʚʣʷʝʪʩʷ ʪʠʭʦʥʦʚʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʧʦʣʦʛʠʠ ɺʠʝʪʦʨʠʩʘ. 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ Ὢȡὢᴼὣ ʪʠʭʦʥʦʚʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦʣʦʞʠʤ ÅØÐὪ

ÅØÐ‍Ὢȿ , ʛʜʝ ‍Ὢȡ‍ὢO ‍ὣ ð ʧʨʦʜʦʣʞʝʥʠʝ ʉʪʦʫʥʘïʏʝʭʘ ʦʪʦʙʨʘʞʝʥʠʷ Ὢ (ʦʥʦ 

ʝʜʠʥʩʪʚʝʥʥʦ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʤʥʦʞʝʩʪʚʦ ÅØÐὢ ʚʩʶʜʫ ʧʣʦʪʥʦ ʚ 

ÅØÐ‍ὢ, ʪ. ʝ. ÅØÐ‍ὢ ̫ ʚʣʷʝʪʩʷ ʢʦʤʧʘʢʪʠʬʠʢʘʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ÅØÐὢ. ʄʳ ʟʘʷʚʣʷʝʤ, ʯʪʦ 

ʢʦʤʧʘʢʪʠʬʠʢʘʮʠʷ ÅØÐ‍ὢ ʩʦʚʝʨʰʝʥʥʘ. ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʟʣʦʞʝʥ ʚ ʨʘʙʦʪʘʭ [7ï8]. ɼʣʷ 

ʧʦʣʥʦʪʳ ʨʘʙʦʪʳ ʠʟʣʦʞʠʤ ʝʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʉʥʘʯʘʣʘ ʜʦʢʘʞʝʤ ʩʣʝʜʫʶʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ. 

ʃʝʤʤʘ 1. ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʢʦʤʧʘʢʪʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ‎ὢ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ, 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʠʟʲʶʥʢʪʥʦʡ ʧʘʨʳ ʦʪʢʨʳʪʳʭ ʚ ‎ὢ ʤʥʦʞʝʩʪʚ ὠ, ὡ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 

ὢ͵ὠ ᷊ ὢ͵ὡ ὢ͵ ὠ ᷾ὡ  , ʛʜʝ ὠ ὢ᷊ὠ ʠ ὡ ὢ᷊ὡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʗʩʥʦ, ʯʪʦ ὢ͵ὠ ᷊ ὢ͵ὡ ṓ ὢ͵ ὠ ᷾ὡ . ʇʫʩʪʴ ὼɴ

ὢ͵ὠ ᷊ ὢ͵ὡ . ʊʦʛʜʘ ʧʨʦʠʟʚʦʣʴʥʘʷ ʦʪʢʨʳʪʘʷ ʚ ‎ὢ ʦʢʨʝʩʪʥʦʩʪʴ ὕὼ ʪʦʯʢʠ ὼ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʤʥʦʞʝʩʪʚʘʤʠ ὢ͵ὠ ʠ ὢ͵ὡ . ʆʪʩʶʜʘ, ʧʦʩʢʦʣʴʢʫ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ ὠ ᷊

ὡ ,ɲ ʩʣʝʜʫʝʪ, ʯʪʦ ὕὼ᷊ ὢ͵ὠ ᷊ ὢ͵ὡ ,ɲ ʪ. ʝ. ὕὼ᷊ ὢ͵ ὠ ᷾ὡ .ɲ ɿʥʘʯʠʪ, ʚ 

ʩʠʣʫ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ ʦʢʨʝʩʪʥʦʩʪʠ ὕὼ, ʟʘʢʣʶʯʘʝʤ, ʯʪʦ ὼɴ ὢ͵ ὠ ᷾ὡ Ȣ ʃʝʤʤʘ 1 

ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 1. ɼʣʷ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʢʦʤʧʘʢʪ ÅØÐ‍ὢ ̫ ʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦʡ 

ʢʦʤʧʘʢʪʠʬʠʢʘʮʠʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ÅØÐὢ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɼʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʝʜʙʘʟʠʩʥʳʝ ʦʪʢʨʳʪʳʝ ʤʥʦʞʝʩʪʚʘ. ʇʫʩʪʴ 

Ὗ ʠ Ὗ ð ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʦʪʢʨʳʪʳʝ ʚ ὢ ʤʥʦʞʝʩʪʚʘ. ʊʦʛʜʘ ʚ ʩʠʣʫ ʩʦʚʝʨʰʝʥʥʦʩʪʠ 

ʢʦʤʧʘʢʪʠʬʠʢʘʮʠʠ ‍ὢ ʠʤʝʝʤ ὕ Ὗ᷾Ὗ ὕ Ὗ ᷾ὕ Ὗ . ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʘ 

ὕộὟỚ ὊȡὊᶰÅØÐὢȟὊṒὟ ȟὭ ρȟς, ʦʪʢʨʳʪʳʝ ʚ ÅØÐὢ. ʗʩʥʦ, ʯʪʦ ὕộὟỚ᷊ ὕộὟỚ .ɲ 

ʇʦʢʘʞʝʤ, ʯʪʦ ὕ ὕộὟỚ᷊ ὕộὟỚ ὕ ὕộὟỚ᷾ὕ ὕộὟỚȢ ɺʢʣʶʯʝʥʠʝ ṓ 

ʚʳʪʝʢʘʝʪ ʠʟ ʧʦʩʪʨʦʝʥʠʷ [1, ʩ. 234]. ʇʦʵʪʦʤʫ ʜʦʩʪʘʪʦʯʥʦ ʧʦʢʘʟʘʪʴ ʦʙʨʘʪʥʦʝ ʚʢʣʶʯʝʥʠʝ. ʇʫʩʪʴ 

ɮṒ‍ὢ ð ʟʘʤʢʥʫʪʦʝ ʤʥʦʞʝʩʪʚʦ ʪʘʢʦʝ, ʯʪʦ ɮᶱὕ ὕộὟỚ᷾ὕ ὕộὟỚ. ʊʦʛʜʘ ɮᶰ

ÅØÐ‍ὢ͵ὕ ὕộὟỚ, Ὥ ρȟς. ʆʪʤʝʪʠʤ, ʯʪʦ ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʝ ʨʘʚʝʥʩʪʚʘ [1, ʩ. 253ï

254] ÅØÐ‍ὢ͵ὕ ὕộὟỚ ÅØÐὢ͵ὕộὟỚ ȟὭ ρȟςȢ ʆʪʢʫʜʘ ɮᶰÅØÐὢ͵ὕộὟỚ , 

Ὥ ρȟς. ɼʘʣʝʝ, ʪʘʢ ʢʘʢ ὕộὟỚ᷊ ὕộὟỚ ,ɲ ʪʦ ʚ ʩʠʣʫ ʣʝʤʤʳ 1 ʠʤʝʝʤ 

ÅØÐὢ͵ὕộὟỚ ᷊ÅØÐὢ͵ὕộὟỚ ÅØÐὢ͵ὕộὟỚ᷾ ὕộὟỚ . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ɮᶰÅØÐὢ͵ὕ ὕộὟỚ᷾ ὕộὟỚ , ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ɮᶰ

ÅØÐ‍ὢ͵ὕ ộὟỚ᷾ ộὟỚ [1, ʩ. 253-254], ʪ. ʝ. ɮᶱὕ ộὟỚ᷾ ộὟỚ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ὕ ộὟỚ᷾ ộὟỚṒὕ ὕộὟỚ᷾ὕ ὕộὟỚ ʪʘʢʞʝ 

ʩʧʨʘʚʝʜʣʠʚʦ. ʊʝʦʨʝʤʘ 1 ʜʦʢʘʟʘʥʘ. 

ʇʫʩʪʴ ὟȟȢȢȢȟὟȠ  ὠȟȢȢȢȟὠ ð ʦʪʢʨʳʪʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ. 

 

ʃʝʤʤʘ 2. ʉʦʦʪʥʦʰʝʥʠʝ ὕộὟȟȢȢȢȟὟỚ᷊ ὕộὠȟȢȢȢȟὠỚ  ɲʩʧʨʘʚʝʜʣʠʚʦ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʜʣʷ ʢʘʞʜʦʛʦ Ὥɴ ρȟȢȢȢȟὲ ʠ ʜʣʷ ʢʘʞʜʦʛʦ Ὦɴ ρȟȢȢȢȟά ʩʫʱʝʩʪʚʫʶʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ὮὭᶰρȟȢȢȢȟά ʠ ὭὮᶰρȟȢȢȢȟὲ, ʪʘʢʠʝ, ʯʪʦ ʚʳʧʦʣʥʝʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

Ὗ᷊ὠ  ɲʠ ὠ᷊Ὗ .ɲ 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʨʝʜʧʦʣʦʞʠʤ, ʜʣʷ ʢʘʞʜʦʛʦ Ὥɴ ρȟȢȢȢȟὲ ʩʫʱʝʩʪʚʫʝʪ ὮὭᶰρȟ

ȢȢȢȟά, ʪʘʢʦʡ, ʯʪʦ Ὗ᷊ὠ  ɲʠ ʜʣʷ ʢʘʞʜʦʛʦ Ὦɴ ρȟȢȢȢȟά ʩʫʱʝʩʪʚʫʝʪ ὭὮᶰρȟȢȢȢȟὲ 

ʪʘʢʦʡ, ʯʪʦ Ὗ ᷊ὠ .ɲ ɼʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ὭȟὮᶰρȟȢȢȢȟὲ ρȟȢȢȢȟά, ʜʣʷ ʢʦʪʦʨʦʡ Ὗ᷊

ὠ ,ɲ ʚʳʙʝʨʝʤ ʧʦ ʪʦʯʢʝ ὼ ᶰὟ᷊ὠ ʠ ʩʦʩʪʘʚʠʤ ʟʘʤʢʥʫʪʦʝ ʤʥʦʞʝʩʪʚʦ Ὂ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʵʪʠʭ 

ʪʦʯʝʢ. ʊʦʛʜʘ ὊṒẕ Ὗ ʠ ὊṒẕ ὠ. ʂʨʦʤʝ ʪʦʛʦ, Ὂ᷊Ὗ ,ɲ Ὥ ρȟȢȢȢȟὲ, ʠ Ὂ᷊ὠ ,ɲ 

Ὦ ρȟȢȢȢȟά. ʇʦʵʪʦʤʫ ὊᶰὕộὟȟȢȢȢȟὟỚ᷊ ὕộὠȟȢȢȢȟὠỚ. 

ʇʨʝʜʧʦʣʦʞʠʤ, Ὗ ᷊ὠ  ɲʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ὭᶰρȟȢȢȢȟὲ ʠ ʜʣʷ ʚʩʝʭ Ὦɴ ρȟȢȢȢȟά. 

ʊʦʛʜʘ Ὗ ᷊ẕ ὠ  ɲʠ ʜʣʷ ʢʘʞʜʦʛʦ ὊᶰὕộὟȟȢȢȢȟὟỚ ʠʤʝʝʤ ὊṔẕ ὠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ὊᶱὕộὠȟȢȢȢȟὠỚ. ɸʥʘʣʦʛʠʯʥʦ, ʢʘʞʜʦʝ ɜɴ ὕộὠȟȢȢȢȟὠỚ ʩʦʜʝʨʞʠʪʩʷ ʚ ẕ ὠ ʠ ʥʝ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ Ὗ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ɜɵ ὕộὟȟȢȢȢȟὟỚ. ʆʪʢʫʜʘ ὕộὟȟȢȢȢȟὟỚ᷊ ὕộὠȟȢȢȢȟ

ὠỚ .ɲ ʃʝʤʤʘ 2 ʜʦʢʘʟʘʥʘ. 

 

ʃʝʤʤʘ 3. ɽʩʣʠ ‡ ð ʜʠʟʲʶʥʢʪʥʦʝ ʦʪʢʨʳʪʦʝ ʧʦʢʨʳʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ, ʪʦ ʩʝʤʝʡʩʪʚʦ 

ÅØÐ‡ ὕộὟȟȢȢȢȟὟỚȡὟᶰ‡ȟὭ ρȟȢȢȢȟὲȠ  ὲᶰᴓ ð ʜʠʟʲʶʥʢʪʥʦʝ ʦʪʢʨʳʪʦʝ ʧʦʢʨʳʪʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ÅØÐὢ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɺ ʩʠʣʫ ʜʠʟʲʶʥʢʪʥʦʩʪʠ ʠʟ ʣʝʤʤʳ 2 ʚʳʪʝʢʘʝʪ, ʯʪʦ ὕộὋȟȢȢȢȟὋỚ᷊

ὕộὟȟȢȢȢȟὟỚ  ɲʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ Ὧ ὰ ʠ ʜʣʷ ʢʘʞʜʦʛʦ Ὥɴ ρȟȣȟὯ ʨʘʚʝʥʩʪʚʦ Ὃ

Ὗ ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʣʴʢʦ ʜʣʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ Ὦɴ ρȟȣȟὰ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ὕộὋȟȢȢȢȟὋỚ᷊ ὕộὟȟ

ȢȢȢȟὟỚ  ɲʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ὟȟȢȢȢȟὟ ὟȟȢȢȢȟὟ . ʆʪʢʫʜʘ ÅØÐ‡ ὕộὟȟ

ȢȢȢȟὟỚȡὟᶰ‡ȟὭ ρȟȢȢȢȟὲȠ  ὲᶰᴓ ʜʠʟʲʶʥʢʪʥʦ. ʀʟ ʧʦʩʪʨʦʝʥʠʷ ʪʦʧʦʣʦʛʠʠ ʪʦʧʦʣʦʛʠʠ 

ɺʠʝʪʦʨʠʩʘ ʚʳʪʝʢʘʝʪ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʦʩʪʴ ʧʦʢʨʳʪʠʷ ÅØÐ‡. ʃʝʤʤʘ 3 ʜʦʢʘʟʘʥʘ. 

ɺ ʩʠʣʫ ʪʝʦʨʝʤʳ 3.3 [6, ʩ. 90] ʠʤʝʝʤ 

 

ὕộὋȟȢȢȢȟὋỚ ὕộὋ ȟȢȢȢȟὋ Ớ, 

ὍὲὸὕộὋȟȢȢȢȟὋỚ ὕộὍὲὸὋȟȢȢȢȟὍὲὸὋỚ. 

 

ʕʪʠ ʨʘʚʝʥʩʪʚʘ ʚ ʯʘʩʪʥʦʩʪʠ ʦʟʥʘʯʘʶʪ, ʝʩʣʠ ὋȟȢȢȢȟὋ ð ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʳʝ ʤʥʦʞʝʩʪʚʘ 

ʚ ὢ, ʪʦ ὕộὋȟȢȢȢȟὋỚ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʦ ʚ ÅØÐὢ. ʆʪʩʶʜʘ ʠʟ ʣʝʤʤʳ 3 ʚʳʪʝʢʘʝʪ ʩʣʝʜʫʶʱʝʝ 

ʫʪʚʝʨʞʜʝʥʠʝ. 

ʉʣʝʜʩʪʚʠʝ 1. ɼʣʷ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʝʛʦ ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʦ ÅØÐὢ ̫ ʚʣʷʝʪʩʷ 

(ὕ-ὅ)-ʢʦʥʝʯʥʳʤ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ὢ (ὕ-ὅ)-ʢʦʥʝʯʥʦ. 

ʋʩʪʘʥʦʚʠʤ ʘʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʣʷ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦʛʦ ʩʣʫʯʘʷ. 

 

ʊʝʦʨʝʤʘ 2. ɼʣʷ ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʝʛʦ ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʦ ÅØÐὢ ̫ ʚʣʷʝʪʩʷ (ὕ-

ὅ)-ʢʦʤʧʘʢʪʥʳʤ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ὢ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʶ 1 (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ÅØÐὢ 

ʚʣʝʯʝʪ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦcʪʴ ʟʘʤʢʥʫʪʦʛʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ὢṒÅØÐὢ. 

ʇʫʩʪʴ ὢ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦ. ɽʩʣʠ ɱ ð ʧʨʦʠʟʚʦʣʴʥʦʝ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʦʝ ʧʦʢʨʳʪʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ÅØÐὢ, ʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ Ὃᶰɱ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ὕộὟȟȢȢȢȟὟỚ, ʯʪʦ 

ὕộὟȟȢȢȢȟὟỚṒὋ, ʛʜʝ ὟȟȢȢȢȟὟ ð ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʳʝ ʚ ὢ ʤʥʦʞʝʩʪʚʘ. ʉʦʩʪʘʚʠʤ 

ʩʝʤʝʡʩʪʚʦ ɾ ὕộὟȟȢȢȢȟὟỚȡ  Ὃᶰɱ ʪʘʢ, ʯʪʦʙʳ ʦʥʦ ʧʦʢʨʳʚʘʣʦ ÅØÐὢ. ʉʝʤʝʡʩʪʚʦ ὕộὟȟ

ȢȢȢȟὟỚ᷊ ÅØÐὢȡ  Ὃᶰɱ ̫ ʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʳʤ ʧʦʢʨʳʪʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢḙÅØÐὢ

ὼȡ  ὼɴ ὢ. ʀʟ ʵʪʦʛʦ ʧʦʢʨʳʪʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʦʥʝʯʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ ‡ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ. 

ʊʦʛʜʘ ʠʟ ʣʝʤʤʳ 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʝʤʝʡʩʪʚʦ ÅØÐ‡ ὕộὠȟȢȢȢȟὠỚȡ  ὠᶰ‡ȟὭ ρȟȢȢȢȟὲȠ  ὲᶰ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 
ʊ. 5. ˉ4. 2019 

DOI: 10.33619/2414-2948/41 

 

35 

 

ᴓ ̫ ʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʳʤ ʧʦʢʨʳʪʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ÅØÐὢ, ʚʳʜʝʣʝʥʥʳʤ ʠʟ 

ʧʦʢʨʳʪʠʷ ‎. ɼʣʷ ʢʘʞʜʦʛʦ ὕộὠȟȢȢȢȟὠỚɴ ʚʳʙʝʨʝʤ ʧʦ ʦʜʥʦʤʫ Ὃộ ‫ ȟȢȢȢȟ Ớɴ ɱ ʪʘʢ, ʯʪʦʙʳ 

ὕộὠȟȢȢȢȟὠỚṒὋộ ȟȢȢȢȟ Ớ ʠ ʩʦʩʪʘʚʠʤ ʩʝʤʝʡʩʪʚʦ ‫ Ὃộ ȟȢȢȢȟ Ớȡ ὕộὠȟȢȢȢȟὠỚɴ ÅØÐ‡. ʊʦʛʜʘ 

̫ ‫ ʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʚʳʜʝʣʝʥʥʳʤ ʠʟ ɱ. ʊʝʦʨʝʤʘ 2 ʜʦʢʘʟʘʥʘ. 

 

3. (ὕ-ὅ)-ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʬʫʥʢʪʦʨ ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚ 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ Ὢȡὢȟ† ᴼ ὣȟ†  ʠ ὕᶰ† ʧʨʦʦʙʨʘʟ Ὢ ὕ ʥʘʟʳʚʘʝʪʩʷ 

ʪʨʫʙʢʦʡ (ʥʘʜ ὕ). 

ʆʪʦʙʨʘʞʝʥʠʝ Ὢȡὢᴼὣ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘʟʳʚʘʝʪʩʷ [2-4]: 

1) (ὕ-ὅ)-ʦʪʦʙʨʘʞʝʥʠʝʤ, ʝʩʣʠ ʦʙʨʘʟ ʣʶʙʦʛʦ ʦʪʢʨʳʪʦ-ʟʘʤʢʥʫʪʦʛʦ ʚ ὢ ʤʥʦʞʝʩʪʚʘ ʦʪʢʨʳʪʦ-

ʟʘʤʢʥʫʪ ʚ ὣ; 

2) (ὕ-ὅ)-ʩʦʚʝʨʰʝʥʥʳʤ, ʝʩʣʠ ʦʥʦ ʝʩʪʴ (ὕ-ὅ)-ʦʪʦʙʨʘʞʝʥʠʝ, ʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ώᶰὣ 

ʧʨʦʦʙʨʘʟ Ὢ ώ ̫ ʚʣʷʝʪʩʷ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ ʚ ὢ. 

3) (ὕ-ὅ)-ʢʦʥʝʯʥʳʤ ʚ ʪʦʯʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ὣ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ώ‭ὣ ʩʫʱʝʩʪʚʫʝʪ 

ʦʢʨʝʩʪʥʦʩʪʴ ὠ ʪʦʯʢʠ ώ ʪʘʢʘʷ, ʯʪʦ Ὢ ὠ ̫ ʚʣʷʝʪʩʷ (ὕ-ὅ)-ʢʦʥʝʯʥʳʤ ʚ ὢ;  

4) (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ ʚ ʪʦʯʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ὣ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ώ‭ὣ ʩʫʱʝʩʪʚʫʝʪ 

ʦʢʨʝʩʪʥʦʩʪʴ ὠ ʪʦʯʢʠ ώ ʪʘʢʘʷ, ʯʪʦ Ὢ ὠ ̫ ʚʣʷʝʪʩʷ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ ʚ ὢ; 

5) ʪʨʫʙʯʘʪʦ (ὕ-ὅ)-ʢʦʥʝʯʥʳʤ ʚ ʪʦʯʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ὣ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ ʜʠʟʲʶʥʢʪʥʦʛʦ 

ʦʪʢʨʳʪʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʠ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ώ‭ὣ ʩʫʱʝʩʪʚʫʝʪ ʦʢʨʝʩʪʥʦʩʪʴ ὠ ‫ 

ʪʦʯʢʠ ώ ʪʘʢʘʷ, ʯʪʦ ʠʟ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʦʥʝʯʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ ʪʨʫʙʢʠ Ὢ ‫ ὠ; 

6) ʪʨʫʙʯʘʪʦ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ ʚ ʪʦʯʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ὣ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ ʦʪʢʨʳʪʦ-

ʟʘʤʢʥʫʪʦʛʦ ʧʦʢʨʳʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʠ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ώ‭ὣ ʩʫʱʝʩʪʚʫʝʪ ʦʢʨʝʩʪʥʦʩʪʴ ὠ ‫ 

ʪʦʯʢʠ ώ ʪʘʢʘʷ, ʯʪʦ ʠʟ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʦʥʝʯʥʦʝ ʧʦʜʧʦʢʨʳʪʠʝ ʪʨʫʙʢʠ Ὢ ‫ ὠ. 

ʂʘʞʜʦʝ (ὕ-ὅ)-ʢʦʥʝʯʥʦʝ ((ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦʝ) ʚ ʪʦʯʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ὣ ʦʪʦʙʨʘʞʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʪʨʫʙʯʘʪʦ (ὕ-ὅ)-ʢʦʥʝʯʥʳʤ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ) ʚ ʪʦʯʢʘʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ὣ ʦʪʦʙʨʘʞʝʥʠʝʤ (ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʠʤʝʝʪ ʤʝʩʪʦ σᵼυ, (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, τᵼ

φ). ʆʙʨʘʪʥʦ, (ὕ-ὅ)-ʢʦʥʝʯʥʦʝ ((ὕ-ὅ)-ʢʦʤʧʘʢʪʥʦʝ) ʚ ʪʦʯʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ὣ (ὕ-ὅ)-ʦʪʦʙʨʘʞʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʪʨʫʙʯʘʪʦ (ὕ-ὅ)-ʢʦʥʝʯʥʳʤ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʨʫʙʯʘʪʦ (ὕ-ὅ)-ʢʦʤʧʘʢʪʥʳʤ) ʚ ʪʦʯʢʘʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ὣ ʦʪʦʙʨʘʞʝʥʠʝʤ (ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʠʤʝʝʪ ʤʝʩʪʦ ρ υᵼσ, (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ρ φᵼτ). 

ʆʯʝʚʠʜʥʦ, ʢʘʞʜʦʝ (ὕ-ὅ)-ʩʦʚʝʨʰʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ (ὕ-ὅ)-ʦʪʦʙʨʘʞʝʥʠʝʤ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʙʝʩʢʦʥʝʯʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʦʜʥʦʪʦʯʝʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ (ὕ-ὅ)-, ʥʦ ʥʝ (ὕ-ὅ)-ʩʦʚʝʨʰʝʥʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ. 

ʆʪʦʙʨʘʞʝʥʠʝ •ȡπȟς“ Ὓ ὼȟώᶰᴙȡ ὼ ώ ρ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʚʝʥʩʪʚʦʤ 

•ὸ ÃÏÓὸȟÓÉÎὸ ʜʘʝʪ ʧʨʠʤʝʨ (ὕ-ὅ)-, ʥʦ ʥʝ ʪʨʫʙʯʘʪʦ (ὕ-ὅ)-ʦʪʦʙʨʘʞʝʥʠʷ [3, ʧʨʠʤʝʨ 3.3.1]. 

ʉʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʟʜʝʣʘ. 

 

ʊʝʦʨʝʤʘ 3. ʆʪʦʙʨʘʞʝʥʠʝ ÅØÐὪȡÅØÐὢᴼÅØÐὣ ̫ ʚʣʷʝʪʩʷ ὕ-ὅ-ʢʦʤʧʘʢʪʥʳʤ ʪʦʛʜʘ ʠ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʪʦʙʨʘʞʝʥʠʝ Ὢȡὢᴼὣ ὕ-ὅ-ʢʦʤʧʘʢʪʥʦ. 

 

ʊʝʦʨʝʤʘ 4. ʆʪʦʙʨʘʞʝʥʠʝ ÅØÐὪȡ ÅØÐὢᴼÅØÐὣ ʪʨʫʙʯʘʪʦ ὕ-ὅ-ʢʦʤʧʘʢʪʥʦ ʚ ʪʦʯʢʘʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ÅØÐὢ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʪʦʙʨʘʞʝʥʠʝ Ὢȡ  ὢᴼὣ ʪʨʫʙʯʘʪʦ ὕ-ὅ-

ʢʦʤʧʘʢʪʥʦ ʚ ʪʦʯʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ. 

ʆʛʨʘʥʠʯʠʤʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʝʨʚʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ 3. ʇʫʩʪʴ Ὢȡὢᴼὣ ð ὕ-ὅ-ʢʦʤʧʘʢʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ ὊᶰÅØÐὣ. ʇʫʩʪʴ ὠ ð ʦʪʢʨʳʪʘʷ ʦʢʨʝʩʪʥʦʩʪʴ ʪʦʯʢʠ ώᶰὊ 

ʪʘʢʘʷ, ʯʪʦ Ὢ ὠ  ὕ-ὅ-ʢʦʤʧʘʢʪʥʦ. ʀʟ ʧʦʢʨʳʪʠʷ ὠȡώᶰὊ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʦʥʝʯʥʦʝ 

ʧʦʜʧʦʢʨʳʪʠʝ ὠȡώᶰὊȟὭ ρȟȣȟὯ, Ὧᶰὔ. ʀʤʝʝʤ ὊᶰὕộὠȟȣȟὠỚ. ʀʟ ʨʘʚʝʥʩʪʚʘ 

ÅØÐὪ ὕộὠȟȣȟὠỚ ὕộὪ ὠ ȟȣȟὪ ὠ Ớ 

ʚʳʪʝʢʘʝʪ ὕ-ὅ-ʢʦʤʧʘʢʪʥʦʩʪʴ ʧʨʦʦʙʨʘʟʘ ʦʢʨʝʩʪʥʦʩʪʠ ὕộὠȟȣȟὠỚ ʪʦʯʢʠ ὊᶰÅØÐὣ. 

ʆʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʚʳʪʝʢʘʝʪ ʠʟ ʧʨʝʜʣʦʞʝʥʠʷ 1. ʊʝʦʨʝʤʘ 3 ʜʦʢʘʟʘʥʘ. 

 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʚʦʝʤʫ ʥʘʩʪʘʚʥʠʢʫ, ʜʦʢʪʦʨʫ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ɸʜʠʣʙʝʢʫ ɸʪʘʭʘʥʦʚʠʯʫ ɿʘʠʪʦʚʫ ʟʘ ʦʙʩʫʞʜʝʥʠʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠ 

ʥʝʦʮʝʥʠʤʫʶ ʧʦʜʜʝʨʞʢʫ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʜʦʢʘʟʘʥ maxïplus ʚʘʨʠʘʥʪ ʪʝʦʨʝʤʳ ʌʫʙʠʥʠ ʜʣʷ ʠʜʝʤʧʦʪʝʥʪʥʳʭ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ. ʊʘʢʞʝ ʜʦʢʘʟʘʥʘ ʤʝʪʨʠʟʫʝʤʦʩʪʴ ʢʦʤʧʘʢʪʘ, ʝʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʥʝʤ, ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʥʦʨʤʘʣʴʥʦ. 

 

Abstract. For idempotent probability measures, maxïplus variant of Fubini theorem is 

established. Further, it is proven metrizability of a given compact if the space of idempotent 

probability measures defined on the compact, is hereditary normal. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʜʝʤʧʦʪʝʥʪʥʘʷ ʤʝʨʘ, ʢʦʤʧʘʢʪʥʦʝ ʍʘʫʩʜʦʨʬʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʤʝʪʨʠʟʫʝʤʦʩʪʴ. 

 

Keywords: idempotent measure, compact Hausdorff space, metrizability. 

 

ɺʚʝʜʝʥʠʝ 

ʊʨʘʜʠʮʠʦʥʥʫʶ ʤʘʪʝʤʘʪʠʢʫ ʥʘʜ ʯʠʩʣʦʚʳʤʠ ʧʦʣʷʤʠ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʢʚʘʥʪʦʚʫʶ 

ʥʘʫʢʫ. ʀʤʝʝʪʩʷ ʠ ʝʝ çʢʣʘʩʩʠʯʝʩʢʠʡ ʘʥʘʣʦʛè ð ʠʜʝʤʧʦʪʝʥʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʪ.ʝ. ʤʘʪʝʤʘʪʠʢʘ 

ʥʘʜ ʧʦʣʫʧʦʣʷʤʠ (ʠ ʧʦʣʫʢʦʣʴʮʘʤʠ) ʩ ʠʜʝʤʧʦʪʝʥʪʥʳʤ ʩʣʦʞʝʥʠʝʤ. ɼʣʷ ʠʜʝʤʧʦʪʝʥʪʥʳʭ 

ʧʦʣʫʧʦʣʝʡ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʩʪʘʥʜʘʨʪʥʳʝ ʘʢʩʠʦʤʳ ʢʨʦʤʝ ʥʘʣʠʯʠʷ ʚʳʯʠʪʘʥʠʷ; ʚʤʝʩʪʦ ʵʪʦʛʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʚʦʡʩʪʚʦ ʠʜʝʤʧʦʪʝʥʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ; ὼ ὼ ὼ. ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ 

ʘʣʛʝʙʨʘ maxïplus, ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʠ ʩʠʤʚʦʣʘ çʤʠʥʫʩ ʙʝʩʢʦʥʝʯʥʦʩʪʴè, 

ʠʛʨʘʶʱʝʛʦ ʨʦʣʴ ʥʫʣʷ) ʠ ʠʤʝʶʱʘʷ ʦʧʝʨʘʮʠʶ maximum ʚ ʢʘʯʝʩʪʚʝ ʩʣʦʞʝʥʠʷ ʠ ʦʙʳʯʥʦʝ 

ʩʣʦʞʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ (ʥʦʚʦʛʦ) ʫʤʥʦʞʝʥʠʷ. 

ʅʘʧʦʤʥʠʤ [1], ʯʪʦ ʤʥʦʞʝʩʪʚʦ Ὓ ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʫʢʦʣʴʮʦʤ, ʝʩʣʠ ʚ ʥʝʤ ʦʧʨʝʜʝʣʝʥʳ ʜʚʝ 

ʦʧʝʨʘʮʠʠ ṥ ð ʩʣʦʞʝʥʠʝ ʠ ṩ ð ʫʤʥʦʞʝʥʠʝ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: 

- ʩʣʦʞʝʥʠʝ ṥ ʠ ʫʤʥʦʞʝʥʠʝ ṩ ʘʩʩʦʮʠʘʪʠʚʥʳ; 

- ʩʣʦʞʝʥʠʝ ṥ ʢʦʤʤʫʪʘʪʠʚʥʦ; 

- ʫʤʥʦʞʝʥʠʝ ṩ ʜʠʩʪʨʠʙʫʪʠʚʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʝʥʠʷ ṥ: 

 

ὼṩ ώṥᾀ ὼṩώṥὼṩᾀ ʠ ὼṥώṩᾀ ὼṩᾀṥώṩᾀ 

 

ʜʣʷ ʚʩʝʭ ὼȟώȟᾀɴ Ὓ. 

ɽʜʠʥʠʮʝʡ ʧʦʣʫʢʦʣʴʮʘ Ὓ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ρɴ Ὓ, ʯʪʦ ρἄὼ ὼἄρ ὼ ʜʣʷ ʚʩʝʭ 

ὼɴ Ὓ. ʅʫʣʝʤ ʧʦʣʫʢʦʣʴʮʘ Ὓ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʵʣʝʤʝʥʪ πɴ Ὓ, ʯʪʦ π ρ ʠ πἅὼ ὼἅπ ὼ ʜʣʷ 

ʚʩʝʭ ὼɴ Ὓ. ʇʦʣʫʢʦʣʴʮʦ Ὓ ʥʘʟʳʚʘʝʪʩʷ ʠʜʝʤʧʦʪʝʥʪʥʳʤ ʧʦʣʫʢʦʣʴʮʦʤ, ʝʩʣʠ ὼἅὼ ὼ ʜʣʷ ʚʩʝʭ 
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ὼɴ Ὓ. (ʀʜʝʤʧʦʪʝʥʪʥʦʝ) ʧʦʣʫʢʦʣʴʮʦ Ὓ ʩ ʵʣʝʤʝʥʪʘʤʠ π ʠ ρ ʥʘʟʳʚʘʝʪʩʷ (ʠʜʝʤʧʦʪʝʥʪʥʳʤ) 

ʧʦʣʫʧʦʣʝʤ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ ʥʝʥʫʣʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʥʦʞʝʩʪʚʘ Ὓ ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʳʡ ʵʣʝʤʝʥʪ. 

ʀʟʣʦʞʠʤ ʜʝʢʚʘʥʪʦʚʘʥʠʝ ʄʘʩʣʦʚʘ. ʇʫʩʪʴ ᴙ ЊȟЊ ï ʧʦʣʝ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʠ 

ᴙ πȟЊ ï ʧʦʣʫʧʦʣʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʳʯʥʳʭ 

ʦʧʝʨʘʮʠʡ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ). ʈʘʩʩʤʦʪʨʠʤ ʦʪʦʙʨʘʞʝʥʠʝ ˡȡᴙ Ὓ ᴙ᷾ Њ, 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʚʝʥʩʪʚʦʤ 

 

ˡ ὼ ὬÌÎὼ,   Ὤ π. (1) 

 

ʇʝʨʝʥʝʩʝʤ ʦʙʳʯʥʳʝ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʠʟ ᴙ ʚ Ὓ ʩ ʧʦʤʦʱʴʶ ʦʪʦʙʨʘʞʝʥʠʷ 

ˡ. ʇʫʩʪʴ 

 

ό ˡ ὼ ὬÌÎὼ, ’ ˡ ώ ὬÌÎώ. 

ʊʦʛʜʘ 

ˡ ὼ ώ ὬÌÎὼ ώ ὬÌÎὩ Ὡ , 

ˡ ὼώ ὬÌÎὼώ ὬÌÎὼ ὬÌÎώ. 

 

ʇʦʣʦʞʠʤ όἅ ὺ ˡ ὼ ώ ʠ όἄὺ ˡ ὼώ, ʪ. ʝ. όἅ ὺ ὬÌÎὩ Ὡ  ʠ όἄὺ

ό ὺ. ʆʙʨʘʟ ˡ π Њ ʦʙʳʯʥʦʛʦ ʥʫʣʷ π ̫ ʚʣʷʝʪʩʷ ʥʫʣʝʤ π ʠ ʦʙʨʘʟ  ˡ ρ π ʦʙʳʯʥʦʡ 

ʝʜʠʥʠʮʳ ρ ð ʝʜʠʥʠʮʝʡ ρ ʚ Ὓ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʠʭ ʦʧʝʨʘʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Ὓ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʪʨʫʢʪʫʨʫ ʧʦʣʫʢʦʣʴʮʘ ᴙ , ʠʟʦʤʦʨʬʥʦʛʦ ᴙ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʧʨʦʚʝʨʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ όἅ ὺ ÍÁØόȟὺ ʧʨʠ Ὤᴼπ. ʅʝʩʣʦʞʥʦ 

ʧʨʦʚʝʨʠʪʴ, ʯʪʦ Ὓ ʦʙʨʘʟʫʝʪ ʧʦʣʫʢʦʣʴʮʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʝʥʠʷ όἅὺ ÍÁØόȟὺ  ʠ 

ʫʤʥʦʞʝʥʠʷ όἅὺ ό ὺ ʩ ʥʫʣʝʚʳʤ ʵʣʝʤʝʥʪʦʤ π Њ ʠ ʝʜʠʥʠʮʝʡ ρ π. ʆʙʦʟʥʘʯʠʤ ʵʪʦ 

ʧʦʣʫʢʦʣʴʮʦ ʯʝʨʝʟ ᴙ ; ʦʥʦ ʷʚʣʷʝʪʩʷ ʠʜʝʤʧʦʪʝʥʪʥʳʤ ʧʦʣʫʧʦʣʝʤ. ʇʝʨʝʭʦʜ ʠʟ ᴙ  ʢ 

ʧʨʝʜʝʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ᴙ  ʧʨʠ ὬO π ʠ ʧʨʦʮʝʜʫʨʘ ʢʚʘʥʪʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʳ. ɿʜʝʩʴ 

ʧʘʨʘʤʝʪʨ h ʠʛʨʘʝʪ ʨʦʣʴ ʧʦʩʪʦʷʥʥʦʡ ʇʣʘʥʢʘ. ʇʦʵʪʦʤʫ ʧʦʣʫʧʦʣʝ ᴙ ḙᴙ  ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ 

çʢʚʘʥʪʦʚʳʡè ʦʙʲʝʢʪ, ʘ ᴙ  ð ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʝʛʦ ʜʝʢʚʘʥʪʦʚʘʥʠʝ. ʀʟʣʦʞʝʥʥʳʡ ʧʝʨʝʭʦʜ ʠʟ ᴙ 

ʢ ᴙ  ʥʘʟʳʚʘʝʪʩʷ ʜʝʢʚʘʥʪʦʚʘʥʠʝʤ ʄʘʩʣʦʚʘ. 

ʀʜʝʤʧʦʪʝʥʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʧʨʦʜʚʠʥʫʪʘ ʚʝʩʴʤʘ ʜʘʣʝʢʦ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʨʦʝʥ 

ʠʜʝʤʧʦʪʝʥʪʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ [1]) ʠ ʠʤʝʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ (ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʘʜʘʯʘʭ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [2ï3]). 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʬʫʥʢʪʦʨ Ὅ ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ. ɺ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʥʘʷ 

ʤʝʨʘ. ʇʦʥʷʪʠʝ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʤʝʨʳ (ʤʝʨʳ ʄʘʩʣʦʚʘ) ʥʘʭʦʜʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʘʪʝʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʠ ʵʢʦʥʦʤʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʝ 

ʤʝʨʳ ʚʦʟʥʠʢʘʶʪ ʚ ʟʘʜʘʯʘʭ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ; ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ 

ʄʘʩʣʦʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʦʪʤʝʯʝʥʘ ʪʘʢʞʝ ʚ [3] ʛʜʝ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʨ 

ʄʘʩʣʦʚʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʩʪʦʣʴʢʦ ʞʝ ʨʝʣʝʚʘʥʪʥʳʤ, ʥʘʩʢʦʣʴʢʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʩʣʫʯʘʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ, ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʦʪʦʨʳʭ ʧʦʩʚʷʱʝʥʘ ʦʙʰʠʨʥʘʷ 

ʣʠʪʝʨʘʪʫʨʘ [4ï5], ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚ ʠʜʝʤʧʦʪʝʥʪʥʳʭ 

ʤʝʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʩʣʝʜʦʚʘʥʦ. 
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ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʇʫʩʪʴ ὢ ð ʢʦʤʧʘʢʪ (¹ʢʦʤʧʘʢʪʥʦʝ ʍʘʫʩʜʦʨʬʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ), ὅὢ ð ʙʘʥʘʭʦʚʘ 

ʘʣʛʝʙʨʘ ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ ʥʘ ὢ ʩ ʦʙʳʯʥʳʤʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʠ ίόὴ -

ʥʦʨʤʦʡ. ʅʘ ὅὢ ʦʧʝʨʘʮʠʠ ἅ ʠ ἄ ʦʧʨʝʜʝʣʠʤ ʧʦ ʧʨʘʚʠʣʘʤ •ἅ‪ ÍÁØ•ȟ‪ ʠ  •ἄ‪ •

‪, ʛʜʝ •ȟ‪ᶰὅὢ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣ ‘ȡὅὢ ᴙ ʥʘʟʳʚʘʝʪʩʷ [6] ʠʜʝʤʧʦʪʝʥʪʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʦʡ ʥʘ ὢ, ʝʩʣʠ ʦʥ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

Ὥ ‘‗ ‗ ʜʣʷ ʚʩʝʭ ‗ɴ ᴙ, ʛʜʝ ‗  ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷ (ʥʦʨʤʠʨʦʚʘʥʥʦʩʪʴ); 

ὭὭ ‘‗ἄ• ‗ἄ‘• ʜʣʷ ʚʩʝʭ ‗ɴ ᴙ ʠ •ᶰὅὢ (ʦʜʥʦʨʦʜʥʦʩʪʴ); 

ὭὭὭ ‘•ἅ‪ ‘•ἅ‘‪ ʜʣʷ ʚʩʝʭ •, ‪ᶰὅὢ (ʘʜʜʠʪʠʚʥʦʩʪʴ). 

ɼʣʷ ʢʦʤʧʘʢʪʘ ὢ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Ὅὢ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʤʝʨ ʥʘ ὢ. 

ʀʜʝʤʧʦʪʝʥʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʝʨʘ ʥʝʧʨʝʨʳʚʥʘ [11ï12]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʩʷʢʘʷ 

ʠʜʝʤʧʦʪʝʥʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʝʨʘ ‘ȡὅὢ ᴙ ʩʦʭʨʘʥʷʝʪ ʧʦʨʷʜʦʢ, ʪʦ ʝʩʪʴ ʥʝʨʘʚʝʥʩʪʚʦ 

• ‪ ʚʣʝʯʝʪ ‘• ‘‪, ʛʜʝ •,  ‪ᶰὅὢ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʥʝʨʘʚʝʥʩʪʚʦ • ‪ 

ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ •ἅ‪ ‪ , ʪʦ ʠʤʝʝʤ 

 

‘• ‘•ἅ‘‪ ‘•ἅ‪ ‘‪. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʩʚʦʡʩʪʚʦ ὭὭ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʷʢʘʷ ʠʜʝʤʧʦʪʝʥʪʥʘʷ 

ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʝʨʘ ‘ȡὅὢ ᴙ ʩʣʘʙʦ ʘʜʜʠʪʠʚʥʘ, ʪ. ʝ. ‘• ‗ ‘• ‗ ʜʣʷ ʚʩʝʭ •ᶰ

ὅὢ ʠ ‗ɴ ᴙ. ʇʫʩʪʴ ʪʝʧʝʨʴ •, ‪ᶰὅὢ  ʬʫʥʢʮʠʠ ʪʘʢʠʝ, ʯʪʦ ᴁ‪ •ᴁ ‐ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 

‐ π. ʊʦʛʜʘ ‐ ‪ • ‐, • ‐ ‪ • ‐, ‘• ‐ ‘‪ ‘• ‐  ʪ. ʝ. 
ȿ‘‪ ‘•ȿ ‐. 

ʗʩʥʦ, ʯʪʦ Ὅὢ ̫ ʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ᴙ . ʈʘʩʩʤʦʪʨʠʤ Ὅὢ ʢʘʢ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ᴙ  ʪʠʭʦʥʦʚʩʢʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʯʠʩʣʦʚʳʭ ʧʨʷʤʳʭ. ɹʘʟʫ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʳ ‘ᶰὍὢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 

ʠʟ ᴙ  ʚ Ὅὢ ʪʦʧʦʣʦʛʠʠ ʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʘ ʚʠʜʘ 

 

ộ‘Ƞ•ȟȣȟ•Ƞ‐Ớ ’ɴ Ὅὢȡȿ’• ‘• ȿ ‐ȟὭ ρȟȣȟὲ, 

 

ʛʜʝ •ᶰὅὢ, Ὥ ρȟȣȟὲ, ‐ π. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ ʪʦʧʦʣʦʛʠʷ ʠ 

ʪʦʧʦʣʦʛʠʷ ʧʦʪʦʯʝʯʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʥʘ Ὅὢ ʩʦʚʧʘʜʘʶʪ. ɼʣʷ ʢʦʤʧʘʢʪʘ ὢ ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ Ὅὢ, ʩʥʘʙʞʝʥʥʦʝ ʪʦʧʦʣʦʛʠʝʡ ʧʦʪʦʯʝʯʥʦʡ ʩʭʦʜʠʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʢʪʦʤ [6]. 

ʇʫʩʪʴ ὢ, ὣ ð ʢʦʤʧʘʢʪʳ, Ὢȡὢ ὣ  ð ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ. ʆʧʨʝʜʝʣʠʤ 

ʦʪʦʙʨʘʞʝʥʠʝ  ὍὪȡὍὢ Ὅὣ ʧʦ ʬʦʨʤʫʣʝ ὍὪ ‘ ‪ ‘‪ Ὢʐ. ʊʘʢ ʢʘʢ ʢʦʤʧʦʟʠʮʠʷ 

ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʥʝʧʨʝʨʳʚʥʘ, ʪʦ ʦʪʦʙʨʘʞʝʥʠʝ ὍὪ ʥʝʧʨʝʨʳʚʥʦ [12]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ Ὅ ʧʝʨʝʚʦʜʠʪ ʢʦʤʧʘʢʪʳ ʚ ʢʦʤʧʘʢʪʳ ʠ ʥʝʧʨʝʨʳʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ ð ʚ 

ʥʝʧʨʝʨʳʚʥʳʝ, ʪʦ ʝʩʪʴ Ὅ ʦʙʨʘʟʫʝʪ ʬʫʥʢʪʦʨ, ʜʝʡʩʪʚʫʶʱʠʡ ʚ ʢʘʪʝʛʦʨʠʠ ʢʦʤʧʘʢʪʦʚ ʠ ʠʭ 

ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʥʩʪʨʫʢʮʠʷ Ὅ ̫ ʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʬʫʥʢʪʦʨʦʤ. 

ɺ ʨʘʙʦʪʝ [7] ʫʩʪʘʥʦʚʣʝʥʦ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʩʪʨʘʥʩʪʚ Ὅὢ ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʤʝʨ ʠ ὖὢ çʪʨʘʜʠʮʠʦʥʥʳʭè ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ (ʪ. ʝ. ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ, ʣʠʥʝʡʥʳʭ ʠ 

ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʦʚ ‘ȡὅὢ ᴙ), ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʦ ʧʨʠʤʝʨ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʥʝ 

ʠʟʦʤʦʨʬʥʦʩʪʴ ʬʫʥʢʪʦʨʦʚ Ὅ ʠ ὖ. 
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ʅʘʧʦʤʥʠʤ, ʯʪʦ ʬʫʥʢʪʦʨ Ὂȡὅέάὴὅέάὴ, ʜʝʡʩʪʚʫʶʱʠʡ ʚ ʢʘʪʝʛʦʨʠʠ ʢʦʤʧʘʢʪʦʚ ʠ ʠʭ 

ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʥʘʟʳʚʘʝʪʩʷ ([8], ʦʧʨʝʜʝʣʝʥʠʝ 14) ʥʦʨʤʘʣʴʥʳʤ, ʝʩʣʠ ʦʥ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: 

1.  Ὂ ʥʝʧʨʝʨʳʚʝʥ ὊÌÉÍὛ ÌÉÍ ὊὛ, 

2.  Ὂ ʩʦʭʨʘʥʷʝʪ ʚʝʩ ύὢ ύὊὢ , 

3.  Ὂ ʤʦʥʦʤʦʨʬʝʥ (ʪ.ʝ. ʩʦʭʨʘʥʷʝʪ ʠʥʲʝʢʪʠʚʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʡ), 

4.  Ὂ  ɻʧʠʤʦʨʬʝʥ (ʪ.ʝ. ʩʦʭʨʘʥʷʝʪ ʩʶʨʴʝʢʪʠʚʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʡ), 

5.  Ὂ  ʩʦʭʨʘʥʷʝʪ ʧʝʨʝʩʝʯʝʥʠʷ  ὊẔ ὢ Ẕ Ὂὢ , 

6.  Ὂ ʩʦʭʨʘʥʷʝʪ ʧʨʦʦʙʨʘʟʳ ὊὪ ὊὪ , 

7.  Ὂ ʩʦʭʨʘʥʷʝʪ ʪʦʯʢʫ ʠ ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ Ὂρ ρ , Ὂᶮ ᶮ. 

ʈʘʩʰʠʬʨʫʝʤ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ. ʇʫʩʪʴ Ὓ ὢȟὖȟ   ʦʙʨʘʪʥʳʡ ʩʧʝʢʪʨ ʢʦʤʧʘʢʪʦʚ 

ÌÉÍὛ ÌÉÍ
ᴺ
Ὓ  ʝʛʦ ʧʨʝʜʝʣ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʂʫʨʦʰʘ ʧʨʝʜʝʣ ʦʙʨʘʪʥʦʛʦ ʩʧʝʢʪʨʘ ʥʝʧʫʩʪʳʭ 

ʢʦʤʧʘʢʪʦʚ Ὂ ʥʝ ʧʫʩʪ ([9], ʪʝʦʨʝʤʘ 3.13) ʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʢʪʦʤ ([9], ʧʨʝʜʣʦʞʝʥʠʝ 3.12). ʇʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʫʥʢʪʦʨʘ Ὂ ʥʘ ʢʦʤʧʘʢʪʳ ὢ ʠ ʥʘ ʦʪʦʙʨʘʞʝʥʠʷ ὖ, ‌, ‍ᶰ , ‌Ṋ‍, ʦʙʨʘʟʫʝʪʩʷ 

ʦʙʨʘʪʥʳʡ ʩʧʝʢʪʨ  ὊὛ Ὂὢ ȟὊὖ Ƞ . ʇʫʩʪʴ ÌÉÍὊὛ  ʧʨʝʜʝʣ ʵʪʦʛʦ ʩʧʝʢʪʨʘ. ʋʩʣʦʚʠʝ 

1 ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʨʘʚʝʥʩʪʚʦ ὊÌÉÍὛ ÌÉÍ ὊὛ. ɼʣʷ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʯʝʨʝʟ ύὢ ʦʙʦʟʥʘʯʘʶʪ ʝʛʦ ʚʝʩ, ʪ. ʝ. ʥʘʠʤʝʥʴʰʫʶ ʠʟ ʤʦʱʥʦʩʪʝʡ ʙʘʟ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ. ʋʩʣʦʚʠʝ 2 ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʝʩʳ ʢʦʤʧʘʢʪʦʚ ὢ ʠ Ὂὢ ʙʳʣʠ ʨʘʚʥʳ. 

ʄʦʥʦʤʦʨʬʥʦʩʪʴ ʬʫʥʢʪʦʨʘ Ὂ (ʫʩʣʦʚʠʝ 3) ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ Ὂὃ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦʤ Ὂὢ ʜʣʷ 

ʟʘʤʢʥʫʪʦʛʦ ὃṒὢ. ʆʪʦʞʜʝʩʪʚʣʝʥʠʝ Ὂὃ ʩ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦʤ Ὂὢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʣʦʞʝʥʠʝʤ ὊὭ, ʛʜʝ Ὥȡὃ ὢ ð ʪʦʞʜʝʩʪʚʝʥʥʦʝ ʚʣʦʞʝʥʠʝ. ʋʩʣʦʚʠʝ 4 ʪʨʝʙʫʝʪ, ʯʪʦ ʝʩʣʠ 

Ὢȡὢ ὣ ï ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ çʥʘè, ʪʦ ὊὪȡὊὢ Ὂὣ ʪʘʢʞʝ ʙʳʣʦ ʥʝʧʨʝʨʳʚʥʳʤ 

çʥʘè ʦʪʦʙʨʘʞʝʥʠʝʤ. ɼʣʷ ʤʦʥʦʤʦʨʬʥʦʛʦ ʬʫʥʢʪʦʨʘ Ὂ ʫʩʣʦʚʠʷ 5 ʠ 6 ʨʘʩʰʠʬʨʦʚʳʚʘʶʪʩʷ ʪʘʢ: 

ʜʣʷ ʣʶʙʦʛʦ ʩʝʤʝʡʩʪʚʘ ὢ  ʟʘʤʢʥʫʪʳʭ ʧʦʜʤʥʦʞʝʩʪʚ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʢʦʤʧʘʢʪʘ ὢ ʚʳʧʦʣʥʝʥʦ 

ʨʘʚʝʥʩʪʚʦ ὊẔ ὢ Ẕ Ὂὢ  (ʫʩʣʦʚʠʝ 5); ʜʣʷ ʣʶʙʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ  

Ὢȡὢ ὣ ʠ ʣʶʙʦʛʦ ʟʘʤʢʥʫʪʦʛʦ ὄ ʚ ὣ ʚʳʧʦʣʥʝʥʦ ʨʘʚʝʥʩʪʚʦ ὊὪ ὄ ὊὪ Ὂὄ 

(ʫʩʣʦʚʠʷ 6). ʋʩʣʦʚʠʝ ʩʦʭʨʘʥʝʥʠʷ ʪʦʯʢʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ Ὂ ʧʝʨʝʚʦʜʠʪ ʦʜʥʦʪʦʯʝʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʚ ʦʜʥʦʪʦʯʝʯʥʦʝ. 

ʋʩʣʦʚʠʝ ʩʦʭʨʘʥʝʥʠʷ ʧʝʨʝʩʝʯʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʜʣʷ ʤʦʥʦʤʦʨʬʥʦʛʦ ʬʫʥʢʪʦʨʘ Ὂ 

ʚʘʞʥʦʝ ʧʦʥʷʪʠʝ ʥʦʩʠʪʝʣʷ. ʅʦʩʠʪʝʣʝʤ ʪʦʯʢʫ ὼɴ Ὂὢ ʥʘʟʳʚʘʝʪʩʷ ([8], ʦʧʨʝʜʝʣʝʥʠʝ 18) ʪʘʢʦʝ 

ʟʘʤʢʥʫʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ÓÕÐÐ ὼṒὢ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʷ ὃṓÓÕÐÐ ὼ ʠ ὼɴ Ὂὢ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 

 

ÓÕÐÐ ὼ ẔὃṒὢȡ ὃӶ ὃȟὼɴ Ὂὃ , 

ʛʜʝ ὃӶ ð ʟʘʤʳʢʘʥʠʝ ʤʥʦʞʝʩʪʚʦ  

 

ʂʘʢ ʫʞʝ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʬʫʥʢʪʦʨ Ὅ ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ, ʜʝʡʩʪʚʫʶʱʠʡ ʚ 

ʢʘʪʝʛʦʨʠʠ ʢʦʤʧʘʢʪʦʚ ʠ ʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʥʦʨʤʘʣʝʥ, ʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʤʧʘʢʪʘ ὢ ʠ 

ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʳ ‘ᶰὍὢ  ʦʧʨʝʜʝʣʝʥ ʝʝ ʥʦʩʠʪʝʣʴ: 

 

ÓÕÐÐ ‘ ẔὃṒὢȡ ὃӶ ὃȟ‘ᶰὍὃ . 

 

ɼʣʷ ʢʦʤʧʘʢʪʘ ὢ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ ὲ ʦʧʨʝʜʝʣʠʤ ʩʣʝʜʫʶʱʝʝ ʤʥʦʞʝʩʪʚʦ 

 

Ὅὢ ‘ᶰὍὢȡȿÓÕÐÐ ‘ȿ ὲ. 
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ʇʦʣʦʞʠʤ 

Ὅ ὢ ẕ Ὅὢ. 

 

ʄʥʦʞʝʩʪʚʦ Ὅ ὢ ʚʩʶʜʫ ʧʣʦʪʥʦ ʚ Ὅὢ. ʀʜʝʤʧʦʪʝʥʪʥʫʶ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʤʝʨʫ ‘ɴ Ὅ ὢ 

ʥʘʟʳʚʘʶʪ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʦʡ ʩ ʢʦʥʝʯʥʳʤ ʥʦʩʠʪʝʣʝʤ. 

ʇʫʩʪʴ ὼɴ ὢ ï ʥʝʢʦʪʦʨʘʷ ʪʦʯʢʘ ʢʦʤʧʘʢʪʘ ὢ. ʌʫʥʢʮʠʦʥʘʣ ‏ȡὅὢ ᴙ, ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʦ ʧʨʘʚʠʣʫ ‏ • •ὼ, •ᶰὅὢ, ʥʘʟʳʚʘʝʪʩʷ ʤʝʨʦʡ ɼʠʨʘʢʘ. ʂʘʞʜʘʷ ʤʝʨʘ ɼʠʨʘʢʘ ʷʚʣʷʝʪʩʷ 

ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʦʡ, ʧʨʠʯʝʤ ÓÕÐÐ ‏ ὼ. ʆʪʤʝʪʠʤ, ʯʪʦ 

 

ὢḙ‏ὢ ȡὼɴ‏ ὢ πἄ‏ȡὼɴ ὢ Ὅὢ. 

 

ʂʘʞʜʘʷ ʠʜʝʤʧʦʪʝʥʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʝʨʘ ‘ ʩ ʢʦʥʝʯʥʳʤ ʥʦʩʠʪʝʣʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʚʠʜʝ 

‘ ‗ἄ‏ ἅ‗ἄ‏ ἅȣἅ‗ἄ‏   

 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ (ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʝʨʝʩʪʘʥʦʚʢʘ ʤʝʩʪʘʤʠ), ʛʜʝ ὼȟὼȟȣȟὼ  ï 

ʥʦʩʠʪʝʣʴ ‘, ʪ. ʝ. ÓÕÐÐ ‘ ὼȟὼȟȣȟὼ . ɿʜʝʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ‗ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʷʤ 

‗ πḳ Њȟ Ὥ ρȟςȟȣȟὲ ʠ ‗ἅ‗ἅȣἅ‗ ρḳπ,    (2) 

ʠ ʥʘʟʳʚʘʝʪʩʷ ÍÁØ-ÐÌÕÓ ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʦʡ ʤʘʩʩʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʝʢ ὼ, Ὥ

ρȟςȟȣȟὲ. ʗʩʥʦ, ʯʪʦ ʜʣʷ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʳ ‘ ʩ ʢʦʥʝʯʥʳʤ ʥʦʩʠʪʝʣʝʤ 

ʚʢʣʶʯʝʥʠʝ ὼᶰÓÕÐÐ ‘ ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʝʝ ÍÁØ-ÐÌÕÓ 

ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʘʷ ʤʘʩʩʘ ‗ Њ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ὒ  ʧʨʦʩʪʨʘʥʩʪʚʘ ὅὢ ʥʘʟʳʚʘʝʪʩʷ ÍÁØ-ÐÌÕÓ-ʣʠʥʝʡʥʳʤ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦʤ ʚ ὅὢ, ʝʩʣʠ: 1) ὧᶰὒ ʜʣʷ ʢʘʞʜʦʛʦ ὧɴ ᴙ; 2) ‗ἄ•ᶰὒ, ʜʣʷ ʣʶʙʳʭ ‗ɴ ᴙ ʠ 

•ᶰὒ ʠ 3) •ἅ‪ᶰὒ, ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ •ȟ‪ᶰὒ. 

ʉʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ÍÁØ-ÐÌÕÓ ʚʘʨʠʘʥʪ ʪʝʦʨʝʤʳ ʍʘʥʘ-

ɹʘʥʘʭʘ. 

ʃʝʤʤʘ 1 [6]. ʇʫʩʪʴ ὒ ï ÍÁØ-ÐÌÕÓ-ʣʠʥʝʡʥʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ὅὢ. ʇʫʩʪʴ ‘ȡὅὢ

ᴙ ð ʬʫʥʢʮʠʦʥʘʣ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʷʤ ʥʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ 

ʘʜʜʠʪʠʚʥʦʩʪʠ (ʩ ʟʘʤʝʥʦʡ ὅὢ ʥʘ ὒ). ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ • ᶰὅὢ ὒ͵ ʩʫʱʝʩʪʚʫʝʪ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʫʩʣʦʚʠʷʤ ʥʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʘʜʜʠʪʠʚʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʝ 

ʦʪʦʙʨʘʞʝʥʠʷ ‘ ʥʘ ʤʠʥʠʤʘʣʴʥʦʝ ÍÁØ-ÐÌÕÓ-ʣʠʥʝʡʥʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ὒ, ʩʦʜʝʨʞʘʱʝʝ ὒ᷾

• . 

ʋʩʪʘʥʦʚʠʤ ÍÁØ-ÐÌÕÓ-ʚʘʨʠʘʥʪʘ ʪʝʦʨʝʤʳ ʌʫʙʠʥʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʝʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʚ ὅὢ ὣ: 

 

ὅ ἅ •ἄ‪ȡ •ᶰὅὢ  ̉  ‪ᶰὅὣȟὭ ρȟςȟȣȟὲȟὲᶰᴓ. 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ὅ ï ÍÁØ-ÐÌÕÓ-ʣʠʥʝʡʥʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ὅὢ ὣ. ɼʣʷ ʚʩʷʢʦʡ ʧʘʨʳ 

‘ȟ’ᶰὍὢ Ὅὣ ʧʦʣʦʞʠʤ 

 

‘ἆ’ ἅ •ἄ‪ ἅ ‘• ἅ’‪   

 

ʇʨʝʜʣʦʞʝʥʠʝ 1. ‘ἆ’ ̫ ʚʣʷʝʪʩʷ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʦʡ ʥʘ ὅ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʂʘʞʜʦʝ ὧɴ ᴙ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ὧ ὥἄὦ, ʛʜʝ ὥȟὦɴ ᴙ ʠ 

ὥ ὦ ὧ. ʇʦʵʪʦʤʫ ‘ἆ’ ὧ ‘ἆ’ ὥἄὦ ‘ὥἄ’ὦ ὥἄὦ ὧ. 

 

ʇʫʩʪʴ ‗ɴ ᴙ  ʠ ἅ •ṩ‪ᶰὅ. ʊʦʛʜʘ 

‘ἆ’ ‗ἄἅ •ṩ‪ ‘ἆ’ ἅ ‗ṩ• ṩ‪ ἅ ‘‗ṩ• ṩ’‪  

ἅ ‗ṩ‘• ṩ’‪ ‗ṩἅ ‘• ṩ’‪ ‗ṩ ‘ἆ’ ἅ •ṩ‪ Ȣ 

 

ʅʘʢʦʥʝʮ, ʧʫʩʪʴ ἅ • ṩ‪ ᶰὅ ʠ ἅ • ṩ‪ ᶰὅ. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʦ 

‘ἆ’ ἅ • ṩ‪ ἅ ἅ • ṩ‪ ‘ἆ’ ἅ• ṩ‪  ἅ‘• ṩ’‪  

ἅ ‘• ṩ’‪ ἅἅ ‘• ṩ’‪ ‘ἆ’ ἅ • ṩ‪ ἅἅ • ṩ‪  

 

ʇʨʝʜʣʦʞʝʥʠʝ 1 ʜʦʢʘʟʘʥʦ. 

 

ʊʘʢ ʢʘʢ ὅ ð ÍÁØ-ÐÌÕÓ-ʣʠʥʝʡʥʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ὅὢ ὣ, ʪʦ ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 1, 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʜʦʣʞʝʥʠʝ ʠʜʝʤʧʦʪʝʥʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʳ ‘ἆ’ ʥʘ ὅὢ ὣ. ʇʦʣʦʞʠʤ 

 

‘ἆ’ ἅ ‚ɴ Ὅὢ ὣȡ‚ȿ ‘ἆ’. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʜʦʢʘʟʘʥʦ ʩʣʝʜʫʶʱʠʡ ÍÁØ-ÐÌÕÓ-ʚʘʨʠʘʥʪ ʪʝʦʨʝʤʳ ʌʫʙʠʥʠ. 

 

ʊʝʦʨʝʤʘ 1. ɼʣʷ ʚʩʷʢʦʡ ʧʘʨʳ ‘ȟ’ᶰὍὢ Ὅὣ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʠʜʝʤʧʦʪʝʥʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʤʝʨʘ ‘ἆ’ɴ Ὅὢ ὣ ʪʘʢʘʷ, ʯʪʦ ‘ἆ’ •ṩ‪ ‘• ṩ

’‪, •ᶰὅὢ, ‪ᶰὅὣ. 

ʇʨʠʚʝʜʝʤ ʦʜʥʦ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʜʝʤʧʦʪʝʥʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʨ ï 

ʢʨʠʪʝʨʠʡ ʤʝʪʨʠʟʫʝʤʦʩʪʠ ʢʦʤʧʘʢʪʦʚ. ɼʣʷ ʢʦʤʧʘʢʪʘ ὢ ʨʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ 

 

πṩὍὢ ‘ᶰὍὢȡ‘ ṥ ᶰ πṩ‏ȟ̄ ̅ ̆Ὂ ̈́̍̋̎̔̓̏ ̃ ὢ. 

 

ʗʩʥʦ, ʯʪʦ πṩὍὢ ʟʘʤʢʥʫʪʦ ʚ Ὅὢ. ʇʦʣʦʞʠʤ 

 

Ὂ ὢ ‘ɴ Ὂὢȡȿίόὴὴ ‘ȿ ὲ,   Ὂ ὢ Ὂ ὢ Ὂ͵ ὢ, 

 

ʛʜʝ Ὂ πṩὍ ʠʣʠ Ὂ Ὅ. ʄʥʦʞʝʩʪʚʘ Ὂ ὢ ʠ Ὂ ὢ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ Ὅὢ. 

 

ɼʣʷ ʣʦʢʘʣʴʥʦ ʢʦʤʧʘʢʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὢ ʯʝʨʝʟ ‌ὢ ʦʙʦʟʥʘʯʘʶʪ ʦʜʥʦʪʦʯʝʯʥʫʶ 

ʘʣʝʢʩʘʥʜʨʦʚʩʢʫʶ ʢʦʤʧʘʢʪʠʬʠʢʘʮʠʶ. ɼʠʩʢʨʝʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʱʥʦʩʪʠ † ʦʙʦʟʥʘʯʘʶʪ 

ʩʠʤʚʦʣʦʤ ᴓ. 

ʇʨʝʜʣʦʞʝʥʠʝ 2. ɽʩʣʠ † ð ʥʝʩʯʝʪʥʳʡ ʢʘʨʜʠʥʘʣ, ʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ πṩὍ ‌ᴓ  ʥʝ 

ʥʦʨʤʘʣʴʥʦ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɺ ʩʠʣʫ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʢʘʨʜʠʥʘʣʘ † ʠ ʜʠʩʢʨʝʪʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ᴓ 

ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ Ὂ ʠ Ὂ ʧʨʦʩʪʨʘʥʩʪʚʘ ᴓ ʯʪʦ Ὂ ʥʝʩʯʝʪʥʦ, Ὂ ʩʯʝʪʥʦ ʠ Ὂ᷊

Ὂ .ɲ ʆʧʨʝʜʝʣʠʤ ʧʦʜʤʥʦʞʝʩʪʚʘ ὃ ʠ ὃ ʧʨʦʩʪʨʘʥʩʪʚʘ πṩὍ ‌ᴓ , ʧʦʣʘʛʘʷ  

 

ὃ πἄ‏ἅπἄ‏ȡὼɴ Ὂ , 
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ὃ πἄ‏ἅπἄ‏ ȡὼᶰὊ , 

 

ʛʜʝ ὴɴ ‌ᴓ ᴓ͵. ʆʯʝʚʠʜʥʦ, ʯʪʦ ὃ᷊ὃ .ɲ 

ʇʫʩʪʴ ‘ πἄ‏ ἅπἄ‏ ᶰ πṩὍ ‌ᴓ ὃ͵ . ʄʥʦʞʝʩʪʚʦ ộ‘Ƞ… ȟ… ȠỚ, ʛʜʝ … ï 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʤʥʦʞʝʩʪʚʘ Ὃ, ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʡ ʦʢʨʝʩʪʥʦʩʪʴʶ ʤʝʨʳ ‘, ʥʝ 

ʧʝʨʝʩʝʢʘʶʱʝʡʩʷ ʩ ὃ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʥʦʞʝʩʪʚʦ ὃ ʟʘʤʢʥʫʪʦ ʚ πṩὍ ‌ᴓ . ɸʥʘʣʦʛʠʯʥʦ 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʟʘʤʢʥʫʪʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ὃ. 

ɼʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ὼᶰᴓ ʧʦʣʦʞʠʤ 

 

Ὗ ộπἄ‏ἅπἄ‏ȡ…ᴓ͵ ȟ… ȠỚ. 

 

ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʤʠ ʧʦ ʚʢʣʶʯʝʥʠʶ ʦʢʨʝʩʪʥʦʩʪʷʤʠ ʤʥʦʞʝʩʪʚ ὃ ʠ ὃ  ʚ 

πṩὍ ‌ᴓ  ̫ ʚʣʷʶʪʩʷ ʤʥʦʞʝʩʪʚʘ ὕὃ ẕᶰ Ὗ ʛʜʝ ὕὃ ẕᶰ Ὗ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʤʝʨʳ πἄ‏ἅπἄ‏ἅπἄ‏ , ὥᶰὊ, ὦɴ Ὂ, ʠʤʝʝʤ 

 

πἄ‏ἅπἄ‏ᶰộπἄ‏ἅπἄ‏ȡ…ᴓ͵ ȟ… ȠỚṒὕὃ, 

πἄ‏ἅπἄ‏ᶰộπἄ‏ἅπἄ‏ȡ…ᴓ͵ ȟ… ȠỚṒὕὃ. 

 

ɿʥʘʯʠʪ, ὕὃ᷊ὕὃ .ɲ ʇʨʝʜʣʦʞʝʥʠʝ 2 ʜʦʢʘʟʘʥʦ. 

ʇʦ ʧʦʩʪʨʦʝʥʠʶ πṩὍ ὢ ʟʘʤʢʥʫʪʦ ʚ Ὅ ὢ ʜʣʷ ʢʘʞʜʦʛʦ ὲ ςȟσȟȣ . ʇʦʵʪʦʤʫ ʪʘʢ 

ʢʘʢ ʥʦʨʤʘʣʴʥʦʩʪʴ ʥʘʩʣʝʜʫʝʪʩʷ ʟʘʤʢʥʫʪʳʤ ʧʦʜʤʥʦʞʝʩʪʚʘʤ, ʪʦ ʠʟ ʧʨʝʜʣʦʞʝʥʠʷ 2 ʚʳʪʝʢʘʝʪ 

ʩʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ. 

 

ʉʣʝʜʩʪʚʠʝ 1. ɽʩʣʠ † ð ʥʝʩʯʝʪʥʳʡ ʢʘʨʜʠʥʘʣ, ʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ Ὅ ‌ᴓ  ʥʝ ʥʦʨʤʘʣʴʥʦ. 

ʉʣʝʜʩʪʚʠʝ 2. ɽʩʣʠ † ð ʥʝʩʯʝʪʥʳʡ ʢʘʨʜʠʥʘʣ, ʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ  Ὅ ‌ᴓ  ʥʝ ʥʦʨʤʘʣʴʥʦ, 

ὲ ς. 

 

ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ ὢ ð ʢʦʤʧʘʢʪ. ɽʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ Ὅὢ ὢ͵ ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʥʦʨʤʘʣʴʥʦ 

ʪʦ ὢ ʤʝʪʨʠʟʫʝʤ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʦʧʠʨʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ [10]. 

ʉʣʝʜʩʪʚʠʝ 3. ʇʫʩʪʴ ὢ ð ʪʠʭʦʥʦʚʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ὲ σ. ɽʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ 

Ὅὢ ὢ͵ ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʥʦʨʤʘʣʴʥʦ, ʪʦ ὢ ʤʝʪʨʠʟʫʝʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 5 ʚʳʙʦʨʦʢ 

Pinus sylvestris L., ʠʟ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ. ʄʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ISSRïʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ. ʋ ʧʷʪʠ 

ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʳʷʚʣʝʥʦ 126 ISSRïʤʘʨʢʝʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ 122 

(P95=0,968) ʙʳʣʠ ʧʦʣʠʤʦʨʬʥʳʤʠ. ʇʨʦʚʝʜʝʥʘ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʚʳʷʚʣʝʥʳ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ISSRïʤʘʨʢʝʨʳ ʠ 

ʠʭ ʩʦʯʝʪʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʳ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʠ ʰʪʨʠʭʢʦʜʳ ʜʣʷ ʢʘʞʜʦʡ 

ʠʟʫʯʝʥʥʦʡ ʚʳʙʦʨʢʠ. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ P. sylvestris ʧʦʢʘʟʘʣ, 

ʯʪʦ ʚʳʙʦʨʢʠ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʚ ʪʨʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʧʫʣʷʮʠʠ. 

 

Abstract. Molecularïgenetic analysis and identification of 5 Pinus sylvestris L. hauls, 

collected in Kirov oblast and Perm krai was provided. Molecularïgenetic analysis was provided 

with using ISSRïmethod of DNA polymorphism analysis. In 5 researched hauls of P. sylvestris 126 

ISSRïmarkers were identified, 122 (P95=0.968) were polymorphic. Molecularïgenetic 

identification of researched P. sylvestris populations was provided and molecularïgenetic formulas 

and barïcodes were made. Identification ISSRïmarkers were identified. Genetic structure and 

differentiation analysis of P. sylvestris showed that hauls were distributed in three genetic 

populations. 
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ʩʪʨʫʢʪʫʨʘ, Pinus sylvestris L. 

 

Keywords: ISSR-marker, genetic structure, Pinus sylvestris L. 

 

ʆʙʣʘʜʘʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʠʦʤʘʩʩʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʣʝʩʘ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ 

ʚʘʞʥʝʡʰʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʛʣʦʙʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʝʝ ʪʝʧʣʦʚʦʡ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ. 

ʃʝʩʘ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʢʘʩʦʤ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʢʘʢ ʚ ʮʝʣʦʤ ʥʘ ʧʣʘʥʝʪʝ, ʪʘʢ ʠ ʚ ʝʝ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʦʩʦʙʝʥʥʦ ʤʥʦʛʦʣʝʩʥʳʭ. ʈʦʩʩʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʢʨʫʧʥʝʡʰʝʡ ʣʝʩʥʦʡ ʜʝʨʞʘʚʦʡ, 

ʨʘʩʧʦʣʘʛʘʝʪ ʧʦʯʪʠ 1/4 ʚʩʝʭ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʧʣʘʥʝʪʳ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ 2/3 ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ ʠ ʜʦ 80% ʦʙʱʠʭ ʟʘʧʘʩʦʚ ʜʨʝʚʝʩʠʥʳ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ, ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɿʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʠ 

ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʟʦʥ ʦʪ ʘʨʢʪʠʯʝʩʢʦʡ ʪʫʥʜʨʳ ʜʦ ʣʝʩʦʩʪʝʧʠ [1].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʣʝʩ ð ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʨʝʩʫʨʩ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʫʙʦʢ ʧʨʝʚʳʰʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʧʦʩʘʜʦʢ (ʚʦʟʦʙʥʦʚʣʝʥʠʡ). ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʜʣʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʥʝʟʘʢʦʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʌ ʫʱʝʨʙ ʦʪ ʥʝʟʘʢʦʥʥʳʭ ʨʫʙʦʢ ʚ 2014 ʛ. ʩʦʩʪʘʚʠʣ 14 ʤʣʨʜ 

ʨʫʙ. ʇʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʢʦʥʥʦʡ ʨʫʙʢʦʡ ʣʝʩʘ, ʦʩʥʦʚʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʢʩʧʝʨʪʥʦʡ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ [2]. ʋʱʝʨʙ, ʧʨʠʯʠʥʝʥʥʳʡ 

ʥʝʟʘʢʦʥʥʦʡ ʚʳʨʫʙʢʦʡ, ʧʦʨʦʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ [3]. ʉʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris L.) ʷʚʣʷʝʪʩʷ ʚʠʜʦʤïɻ ʜʠʬʠʢʘʪʦʨʦʤ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʤʠʨʝ, ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʫʤʝʨʝʥʥʦʡ 

ʣʝʩʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. P. sylvestris ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [4]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ 

ʚʳʷʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʥʝʟʘʢʦʥʥʳʭ ʚʳʨʫʙʦʢ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʨʝʚʝʩʥʳʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. ʊʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʦ 

ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ ʠʭ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ [5]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʠʩʢ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʤʘʨʢʝʨʦʚ ʜʣʷ ʚʳʙʦʨʦʢ P. sylvestris L. ʥʘ ʦʩʥʦʚʘʥʠʠ ISSR-ʤʘʨʢʝʨʦʚ ʚ 

ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʷʪʴ ʚʳʙʦʨʦʢ P. sylvestris L., ʜʚʝ ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ: PsI ð ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʨʝʟʥʠʢʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, PsII ð 

ɿʘʢʘʤʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. ʊʨʠ ʚʳʙʦʨʢʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: PsIII ð ʚ 

ʖʨʴʷʥʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ, PsIV ð ʚ ʉʣʦʙʦʜʩʢʦʤ, PsV ð ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʦʭʦʣʫʥʠʮʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ. ʄʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʚʳʷʚʣʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʇʎʈ ʩ ʧʨʦʙʘʤʠ ɼʅʂ, ʚʳʜʝʣʝʥʥʳʤʠ ʢʘʢ 

ʠʟ ʭʚʦʠ, ʪʘʢ ʠ ʠʟ ʜʨʝʚʝʩʠʥʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʘ 

ʭʚʦʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩ 28ï30 ʜʝʨʝʚʴʝʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 50 ʤʝʪʨʘʭ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʚʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 146 ʜʝʨʝʚʴʝʚ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʟ ʭʚʦʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ PVPP (polyvinylpolypyrrolidone) 
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ʤʝʪʦʜʠʢʫ ʉ. ʈʦʜʞʝʨʩʘ [6]. ʂʘʯʝʩʪʚʦ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʅʂ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ 

SpectrofotometrTM NanoDrop 2000 (Thermo Scientific, ʉʐɸ). ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ISSR (Inter Simple Sequence Repeats)-ʤʝʪʦʜ 

ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ [7]. ɼʣʷ ISSR-ʇʎʈ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʷʪʴ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ISSR-ʧʨʘʡʤʝʨʦʚ (ʊʘʙʣʠʮʘ 1), ʧʦʢʘʟʘʚʰʠʝ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʛʝʥʦʤʝ ʜʘʥʥʦʛʦ ʚʠʜʘ [8] ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʧʫʣʷʮʠʡ P. sylvestris ʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [9]. 
 

ʊʘʙʣʠʮʘ 1. 

ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ʀ ʊɽʄʇɽʈɸʊʋʈɸ ʆʊɾʀɻɸ ISSR-ʇʈɸʁʄɽʈʆɺ 

 

ʅʘʟʚʘʥʠʝ ISSR-

ʧʨʘʡʤʝʨʘ 

ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 

5Ë-3Ë 

Tʦʪʞ, 
ʦʉ 

ISSR-1 ACA-CAC-ACA-CAC-ACA-CT 56 

CR-212 CTC-TCT-CTC-TCT-CTC-TTG 56 

CR-215 CAC-ACA-CAC-ACA-GT 56 

M27 GAG-AGA-GAG-AGA-GAG-AC 52 

X10 AGC-AGC-AGC-AGC-AGC-AGC-C 64 

ʇʨʠʤʝʯʘʥʠʝ: Tʦʪʞ ð ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʘ. 
 

ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʘʤʧʣʠʬʠʢʘʪʦʨʝ GeneAmp PCR System 9700 (Applied 

Biosystems, ʉʐɸ) ʧʦ ʪʠʧʠʯʥʦʡ ʜʣʷ ISSR-ʤʝʪʦʜʘ ʧʨʦʛʨʘʤʤʝ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 

94 ÁC, 2 ʤʠʥ.; ʧʝʨʚʳʝ ʧʷʪʴ ʮʠʢʣʦʚ ð 94 Áʉ, 20 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 10 ʩʝʢ.; 72 Áʉ, 10 ʩʝʢ.; ʚ 

ʧʦʩʣʝʜʫʶʱʠʭ ʪʨʠʜʮʘʪʠ ʧʷʪʠ ʮʠʢʣʘʭ ð 94 Áʉ, 5 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 5 ʩʝʢ.; 72 Áʉ, 5 ʩʝʢ. 

ʇʦʩʣʝʜʥʠʡ ʮʠʢʣ ʵʣʦʥʛʘʮʠʠ ʜʣʠʣʩʷ 2 ʤʠʥ ʧʨʠ 72Üʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʪʞʠʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

G/ʉ-ʩʦʩʪʘʚʘ ʧʨʘʡʤʝʨʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 46 ʜʦ 64 Áʉ (ʊʘʙʣʠʮʘ 1). ɺ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʜʦʙʘʚʣʷʣʠ ʚʤʝʩʪʦ ɼʅʂ 5 ʤʢʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. 

ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʘʟʜʝʣʷʣʠ ʧʫʪʝʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ 1Ĭʊɺɽ 

ʙʫʬʝʨʝ. ɻʝʣʠ ʦʢʨʘʰʠʚʘʣʠ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ ʚ ʩʠʩʪʝʤʝ GelïDoc XR (BioïRad, ʉʐɸ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ 

ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ (100bp+1.5+3ʂb DNA Ladder; 

ʆʆʆ ʉʠʙʕʥʟʠʤïʄ, ʄʦʩʢʚʘ). ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥ ʬʨʘʛʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ QuantityOne ʚ ʩʠʩʪʝʤʝ ʛʝʣʴïʜʦʢʫʤʝʥʪʘʮʠʠ GelïDoc XR (BioïRad, ʉʐɸ). ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

P. sylvestris ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʦ 700 ʧʨʦʙ ɼʅʂ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪ ʧʦʚʪʦʨʷʣʠ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʨʘʟ. ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ POPGENE 1.31 [10] ʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʘʢʨʦʩʘ GenAlEĬ6 [11] ʜʣʷ MS-Excel ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ: ʜʦʣʠ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95), 

ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ (na), ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ (ne), ʦʞʠʜʘʝʤʦʡ (HE) 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ [12]. ʅʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ ʙʠʥʘʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʤʘʪʨʠʮʘ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʥʝʚʟʚʝʰʝʥʥʳʤ ʧʘʨʥʦïʛʨʫʧʧʦʚʳʤ ʤʝʪʦʜʦʤ 

(UPGMA ð unweighted pairïgroup method using arithmetic average) ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 

ʜʝʥʜʨʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʧʦ ISSR-ʩʧʝʢʪʨʘʤ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ Treecon 1.3b ʠ POPGENE 1.31. ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ (D) ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʘʤ M. ʅʝʷ [13]. ɼʣʷ ʦʧʠʩʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ [13]: ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (Ht) ʚʦ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʤʝʨʘ ʦʙʱʝʛʦ ʛʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ; 

ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (Hs) ʚ ʩʫʙʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʤʝʨʘ ʝʝ 

ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ; ʜʦʣʷ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 
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ʚ ʦʙʱʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠʣʠ ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ (Gst). ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʙʦʨʦʢ P. sylvestris ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ STRUCTURE 2.3.4, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʄʦʥʪʝ ʂʘʨʣʦ ʧʦ ʩʭʝʤʝ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʠ (Markov Chain Monte 

Carlo, MCHC), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʨʘʚʥʦʚʝʩʠʝ ʍʘʨʜʠïɺʘʡʥʙʝʨʛʘ ʠ ʥʝʨʘʚʝʥʩʪʚʦ 

ʧʦ ʩʮʝʧʣʝʥʠʶ ʣʦʢʫʩʦʚ ʚ ʢʣʘʩʪʝʨʥʦʤ ʘʥʘʣʠʟʝ ʠʥʜʠʚʠʜʦʚ [14], ʜʣʷ ʧʦʠʩʢʘ ʧʦʜʭʦʜʷʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʣʘʩʪʝʨʦʚ ʧʫʪʝʤ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʝʨʝʙʦʨʘ. ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ 

5 ʧʨʦʛʦʥʦʚ ʘʥʘʣʠʟʘ, ʢʘʞʜʳʡ ʚʢʣʶʯʘʣ ʵʪʘʧ çburn inè ʩʦʩʪʦʷʱʠʡ ʠʟ 100000 ʠʪʝʨʘʮʠʡ, ʠ ʵʪʘʧ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ð 100000 ʠʪʝʨʘʮʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ (ʂ) ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

2 ʜʦ 6. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʤʝʪʦʜʘʤʠ Evanno 

[15] ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʝʙ-ʧʨʦʛʨʘʤʤʘ STRUCTURE Harvester [16]. ɼʘʥʥʘʷ ʚʝʙ-ʧʨʦʛʨʘʤʤʘ 

ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʜʝʪʝʢʮʠʠ ʢʦʣʠʯʝʩʪʚʘ Kïʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʙʦʨʫ ʜʘʥʥʳʭ, ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠ ̫ʢʦʵʬʬʠʮʠʝʥʪʘ DeltaK.  

ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʉ. ɺ. ɹʦʨʦʥʥʠʢʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ 2013 ʛʦʜʫ ʥʘ ʧʨʠʤʝʨʝ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʜʚʫʭ ʚʠʜʦʚ 

Populus tremula L. ʠ Populus balsamifera L. [8]. ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʘʨʢʝʨʳ, ʠʟʙʨʘʥʥʳʝ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʯʝʪʳʨʝʭ ʧʦʧʫʣʷʮʠʡ P. sylvestris, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʦʣʝʢʫʣʷʨʥʦï

ʛʝʥʝʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʨʦʜʦʚʳʝè, 

çʚʠʜʦʚʳʝè ʠ çʧʦʣʠʤʦʨʬʥʳʝè ʇʎʈ ISSR-ʤʘʨʢʝʨʳ. ʄʦʥʦʤʦʨʬʥʳʝ ISSR-ʤʘʨʢʝʨʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʠʜʘ, ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ PSv, ʘ ʧʦʣʠʤʦʨʬʥʳʝ ʢʘʢ Ps ð ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʣʴʢʦ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʚʳʙʦʨʦʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ; PINr ð ʨʦʜʦʚʳʝ ʤʘʨʢʝʨʳ, ʜʣʷ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ 

Pinus. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʧʠʩʠ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ʫʢʘʟʘʥ ʚʠʜ ʨʘʩʪʝʥʠʷ, ʪʠʧ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ISSR-ʤʘʨʢʝʨʘ, ʝʛʦ ʨʘʟʤʝʨ ʠ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʦʡ ʯʘʩʪʠ 

ʛʝʥʦʤʘ ʧʦʩʨʝʜʩʪʚʦʤ ʫʢʘʟʘʥʠʷ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ ʠ ʥʦʤʝʨʘ ʠʣʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʘʡʤʝʨʘ [17]. ɼʣʷ ʧʦʠʩʢʘ çʨʦʜʦʚʳʭè ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʘ ɼʅʂ 

ʙʣʠʟʢʦʛʦ ʚʠʜʘ ʠʟ ʨʦʜʘ Pinus ð ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ (P. sibirica Du Tour). 

ɼʘʣʝʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʰʪʨʠʭʢʦʜ ʚʳʙʦʨʢʠ ʠʣʠ ʧʦʧʫʣʷʮʠʠ. ɺʠʜʦʚʳʝ ʬʨʘʛʤʝʥʪʳ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʨʝʜʥʝʡ ʧʦ ʪʦʣʱʠʥʝ ʣʠʥʠʝʡ, ʘ ʧʦʣʠʤʦʨʬʥʳʝ ʪʦʥʢʦʡ. ʃʠʥʠʠ ʚ ʤʦʣʝʢʫʣʷʨʥʦï

ʛʝʥʝʪʠʯʝʩʢʦʤ ʰʪʨʠʭʢʦʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʨʘʛʤʝʥʪʘ, ʦʪ ʙʦʣʴʰʝʛʦ ʢ ʤʝʥʴʰʝʤʫ. ɼʣʷ ʰʪʨʠʭʢʦʜʘ ʧʨʠʥʷʪʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪ 9 ʜʦ 12 ʰʪʨʠʭʦʚ [18]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ P. sylvestris ʚʳʷʚʣʝʥʦ 126 ISSR-ʤʘʨʢʝʨʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ 122 ʙʳʣʠ ʧʦʣʠʤʦʨʬʥʳʤʠ (P95 =0,968). ʏʠʩʣʦ ISSR-ʤʘʨʢʝʨʦʚ P. sylvestris ʚʘʨʴʠʨʦʚʘʣʦ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʡʤʝʨʘ ʦʪ 11 (ʧʨʘʡʤʝʨ X10) ʜʦ 25 (ʧʨʘʡʤʝʨ CR-215) ʘ ʠʭ ʨʘʟʤʝʨʳ ð ʦʪ 

210 ʜʦ 1460 ʧʥ. ɺ ʩʨʝʜʥʝʤ ʦʜʠʥ ISSR-ʧʨʘʡʤʝʨ ʠʥʠʮʠʠʨʦʚʘʣ ʫ P. sylvestris ʩʠʥʪʝʟ 20,7 ISSR-

ʤʘʨʢʝʨʦʚ. ʏʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ P. sylvestris ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 22 ʜʦ 

27, ʘ ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ISSR-ʧʨʘʡʤʝʨʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,916 ʜʦ 

1,000 (ʊʘʙʣʠʮʘ 2). 

ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʙʦʨʦʢ ʚʘʞʥʳ ʫʥʠʢʘʣʴʥʳʝ (R), ʪʦ 

ʝʩʪʴ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʚʳʙʦʨʢʝ, ʤʘʨʢʝʨʳ. ɺ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʢʘʭ P. sylvestris 

ʚʳʷʚʣʝʥʦ 5 ʫʥʠʢʘʣʴʥʳʭ ISSR-ʤʘʨʢʝʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʚʳʙʦʨʢʝ PsI ʚʳʷʚʣʝʥ 1, ʚ ʚʳʙʦʨʢʘʭ PsII 

ʠ PsV ʧʦ 2 ʫʥʠʢʘʣʴʥʳʭ ISSR-ʤʘʨʢʝʨʘ, ʘ ʚ ʚʳʙʦʨʢʘʭ PsIII ʠ PsIV ʪʘʢʠʭ ISSR-ʤʘʨʢʝʨʦʚ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 
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ʊʘʙʣʠʮʘ 2. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ISSR-ʄɸʈʂɽʈʆɺ ɺ ʇʗʊʀ ɺʓɹʆʈʂɸʍ P. sylvestris 

 

ISSR-

ʧʨʘʡʤʝʨʳ 

ʇʦʩʣʝ-

ʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ 

(5ӾŸ 3Ӿ) 

ɼʣʠʥʘ 

ʬʨʘʛ-

ʤʝʥʪʦʚ, 

ʧʥ 

ʏʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ISSR-ʤʘʨʢʝʨʦʚ ʚ ʚʳʙʦʨʢʘʭ 

PsI PsII PsIII PsIV PsV 

ʅʘ 

ʦʙʱʫʶ 

ʚʳʙʦʨʢʫ 

CR-212 (CT)8TG 
270ï

1400 
18 (0,947) 

21 

(0,954) 

19 

(1,000) 

18 

(0,947) 

13 

(0,619) 
23 (0,958) 

CR-215 (CA)6GT 
220ï

1250 
21 (1,000) 

20 

(0,869) 

11 

(0,550) 

13 

(0,650) 

14 

(0,736) 
25 (0,961) 

ISSR-1 (ɸʉ)8T 
220ï

1350 
17 (0,850) 

15 

(0,937) 

18 

(0,857) 

15 

(0,714) 

19 

(0,950) 
25 (1,000) 

M-27 (GA)8C 
240ï

1000 
17 (0,850) 

18 

(0,583) 

17 

(0,772) 

15 

(0,681) 

12 

(0,705) 
22 (0,916) 

X-10 (AGC)6C 
210ï

1460 
18 (0,857) 

24 

(1,000) 

23 

(0,958) 

25 

(1,000) 

21 

(0,875) 
27 (1,000) 

ɺʩʝʛʦ ISSR-ʤʘʨʢʝʨʦʚ 

(ʚ ʩʢʦʙʢʘʭ ʜʘʥʘ ʠʭ ʯʘʩʪʦʪʘ) 

91 (0,901) 98 

(0,951) 

88 

(0,830) 

86 

(0,804) 

79 

(0,782) 

122 

(0,968) 

ʇʨʠʤʝʯʘʥʠʝ: PsIïPsV ð ʦʙʦʟʥʘʯʝʥʠʷ ʚʳʙʦʨʦʢ, ʚ ʩʢʦʙʢʘʭ ʜʘʥʘ ʯʘʩʪʦʪʘ ʧʦʣʠʤʦʨʬʥʳʭ ISSR-ʤʘʨʢʝʨʦʚ. 

 

ɼʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95) ʥʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ ʩʦʩʪʘʚʠʣʘ 0,968. ʉʨʝʜʥʷʷ 

ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ (HE) ʥʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ P. sylvestris ʩʦʩʪʘʚʠʣʘ 0,219. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘʠʙʦʣʴʰʠʡ ʚ ʚʳʙʦʨʢʝ PsIV (HE = 0,239), ʘ ʥʘʠʤʝʥʴʰʠʡ (HE =0,203) ð ʚ ʚʳʙʦʨʢʝ 

PsII (ʊʘʙʣʠʮʘ 3). ɿʥʘʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ (na) ʥʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ ʩʦʩʪʘʚʠʣʦ 

1,984, ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ (ne) ð 1,533.  

ʅʘʠʙʦʣʴʰʠʝ ʧʘʨʘʤʝʪʨʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʚʳʙʦʨʢʝ PsIV, ʘ 

ʥʘʠʤʝʥʴʰʠʝ ʚ PsII ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

ʊʘʙʣʠʮʘ 3. 

ɻɽʅɽʊʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ɺ ʀɿʋʏɽʅʅʓʍ ɺʓɹʆʈʂɸʍ P. sylvestris 

 

ɺʳʙʦʨʢʘ P95 HE na ne R 

PsI 0,659 0,208 (0,017) 1,698 (0,460) 1,343 (0,352) 
1 (0,958) 

 

PsII 0,627 0,203 (0,016) 1,706 (0,457) 1,324 (0,322) 2 (0,961) 

PsIII 0,635 0,234 (0,017) 1,698 (0,460) 1,386 (0,348) 0 (1,000) 

PsIV 0,603 0,239 (0,017) 1,698 (0,460) 1,403 (0,360) 0 (0,916) 

PsV 0,563 0,210 (0,017) 1,650 (0,478) 1,343 (0,337) 2 (1,000) 

ʅʘ ʦʙʱʫʶ 

ʚʳʙʦʨʢʫ 
0,968 0,219 (0,017) 1,984 (0,125) 1,533 (0,321) 5 (0,968) 

ʇʨʠʤʝʯʘʥʠʝ: P95 ð ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, HE ð ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ; na ð ʘʙʩʦʣʶʪʥʦʝ 

ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ; ne ð ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ (ʫ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ); R ð ʯʠʩʣʦ ʨʝʜʢʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʚ ʩʢʦʙʢʘʭ 

ʫʢʘʟʘʥʘ ʠʭ ʜʦʣʷ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʬʨʘʛʤʝʥʪʦʚ. 

 

ʆʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (HT) ʥʘ ʚʩʶ ʚʳʙʦʨʢʫ ʨʘʚʥʘ 0,318; ʩʨʝʜʥʝʝ 

ʚʳʙʦʨʦʯʥʦʝ ʛʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʚʩʝʤ ʣʦʢʫʩʘʤ (HS) ʩʦʩʪʘʚʠʣʦ 0,218; ʜʦʣʷ 

ʤʝʞʚʳʙʦʨʦʯʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʦʙʱʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ (GST) ʨʘʚʥʘ 0,312. 

ʅʘʠʤʝʥʴʰʝʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪʤʝʯʝʥʦ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ 

ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ. ʅʘ ʩʘʤʦʤ ʥʘʠʤʝʥʴʰʝʤ ʨʘʩʩʪʦʷʥʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʳʙʦʨʢʠ PsI, PsII 
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(D=0,090). ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ PsI ʠ PsIV (D=0,358). ʏʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ (ʊʘʙʣʠʮʘ 4). 

ʅʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʚʳʙʦʨʢʠ ʦʙʨʘʟʦʚʘʣʠ ʪʨʠ ʢʣʘʩʪʝʨʘ, ʩ ʚʳʩʦʢʦʡ ʧʦʜʜʝʨʞʢʦʡ ʙʫʪʩʪʨʝʧʘ ï 

ʚ ʧʝʨʚʳʡ ʚʭʦʜʷʪ ʚʳʙʦʨʢʠ PsI ʠ PsII; ʚʦ ʚʪʦʨʦʡ ð PsIII ʠ PsIV; ʚ ʪʨʝʪʠʡ ð PsV (ʈʠʩʫʥʦʢ 2). 

ʏʪʦ ʪʘʢʞʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4.  

ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʈɸʉʉʊʆʗʅʀʗ ʄɽɾɼʋ ɺʓɹʆʈʂɸʄʀ (ʂʄ) 

 

 PsI PsII PsIII PsIV PSV 

PsI      

PsII 180     

PsIII 700 500    

PsIV 600 400 90   

PsV 500 400 130 50  

ʇʨʠʤʝʯʘʥʠʝ: PsIïPsV ð ʦʙʦʟʥʘʯʝʥʠʷ ʚʳʙʦʨʦʢ. 

 

ʅʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ (ʈʠʩʫʥʦʢ 1) ʩʭʦʜʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʙʦʨʢʠ 

PsI ʠ PsII ʦʙʲʝʜʠʥʠʣʠʩʴ ʚ ʧʝʨʚʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʦʧʫʣʷʮʠʶ, ʦʙʦʟʥʘʯʝʥʥʫʶ ʜʘʣʝʝ ʢʘʢ PS_1, 

PsIII ʠ PsIV ð ʚʦ ʚʪʦʨʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʦʧʫʣʷʮʠʶ (PS_2), ʢ ʦʪʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ (PS_3) 

ʧʨʠʥʘʜʣʝʞʠʪ ʚʳʙʦʨʢʘ PsV. 

 

 
ʈʠʩʫʥʦʢ 1. UPGMA-ʜʝʥʜʨʦʛʨʘʤʤʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʙʦʨʦʢ P. sylvestris. 

ʐʢʘʣʘ ʩʚʝʨʭʫ ð ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ; ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʮʠʬʨʘʤʠ ʫʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʙʫʪʩʪʨʝʧʘ 

(ʚ %); PsI-PsV ð ʦʙʦʟʥʘʯʝʥʠʷ ʚʳʙʦʨʦʢ PS_1 ð ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʧʫʣʷʮʠʡ. 

 

ɸʥʘʣʠʟ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʧʦʤʦʱʴʶ on-line ʧʨʠʣʦʞʝʥʠʷ STRUCTURE 

Harvester, ʚʳʷʚʠʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ ʥʘ 

ʪʨʠ ʢʣʘʩʪʝʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʝʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʠʤʠ ʦʢʘʟʳʚʘʶʪʩʷ ʚʳʙʦʨʢʠ PsI ʠ PsII ʚ ʧʝʨʚʦʤ ʢʣʘʩʪʝʨʝ, PsIII ʠ PsIV ʚʦ ʚʪʦʨʦʤ ʢʣʘʩʪʝʨʝ 

(ʈʠʩʫʥʦʢ 2). ɺ ʮʝʣʦʤ, ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ P. sylvestris ʚʳʨʘʞʝʥʘ ʯʝʪʢʦ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʨʝʚʴʝʚ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʦʜʥʦʡ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ 

ʩ ʘʧʦʩʪʝʨʠʦʨʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ Ó 0,95, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʠʭ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʛʝʥʦʪʠʧʦʚ ʠʤʝʶʪ ʩʤʝʰʘʥʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ: ʚ ʚʳʙʦʨʢʝ PsII ʠ ʚʳʙʦʨʢʝ PsIII ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʝʥʦʪʠʧʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʳʙʦʨʢʠ 

PsV ʠ PsIV. 
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ʈʠʩʫʥʦʢ 2. ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ P. sylvestris ʧʨʠ ʂ=3. ʇʦ ʚʝʨʪʠʢʘʣʠ 

ð ʜʦʣʷ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʣʘʩʪʝʨʘ (ʘʧʦʩʪʝʨʠʦʨʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ), ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ð 

ʦʙʦʟʥʘʯʝʥʠʝ ʚʳʙʦʨʦʢ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʘʩʪʝʨʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʷʪʠ ʚʳʙʦʨʦʢ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʜʦʩʪʦʚʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʚ ʪʨʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. 

ʅʘ ʦʩʥʦʚʝ ISSR-ʩʧʝʢʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʵʣʝʢʪʨʦʬʦʨʝʟʝ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʩ ʧʷʪʴʶ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʘʡʤʝʨʘʤʠ, ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠʣʠ ʠʭ 

ʩʦʯʝʪʘʥʠʷ ʜʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ. ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʫ ʚʩʝʭ ʚʳʙʦʨʦʢ ʩʦʩʪʘʚʠʣʠ 

ʧʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ ʠ ʦʙʱʠʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʳʙʦʨʦʢ. ɺʳʷʚʣʝʥʳ ʤʦʥʦʤʦʨʬʥʳʝ 

ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʩʪʘʚʠʣʠ ʫʥʠʢʘʣʴʥʳʝ ISSR-ʤʘʨʢʝʨʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʪʜʝʣʴʥʳʭ ʚʳʙʦʨʦʢ. ʊʘʢʞʝ ʥʘʡʜʝʥ ʦʜʠʥ ʨʦʜʦʚʦʡ ʬʨʘʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪʩʷ ʫ ʜʚʫʭ ʚʠʜʦʚ 

ʨʦʜʘ Pinus ð PINr250CR215 (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀɼɽʅʊʀʌʀʂɸʎʀʆʅʅʓʍ ISSR-ʄɸʈʂɽʈʆɺ  

ɼʃʗ ɺʓɹʆʈʆʂ P. sylvestris 
 

 

ʇʨʘʡʤʝʨ ISSR-ʤʘʨʢʝʨʳ, ʠʟʙʨʘʥʥʳʝ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

 

ʄʦʥʦʤʦʨʬʥʳʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ISSR-ʤʘʨʢʝʨʳ 

CR-215 PINr250CR215 

M27 PSv540M27; PSv460M27 

ʇʦʣʠʤʦʨʬʥʳʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ISSR-ʤʘʨʢʝʨʳ 

ISSR-1 PsIp720ISSR-1; PsIVp930ISSR-1; PsVp1115ISSR-1; 

CR-212 

PsVp880CR212; PsIp510CR215; PsIp500CR215; PsVp420CR212; 

PsIIp400CR212; PsIIp370CR212; PsVp290CR212; PsIIIp290CR212; 

PsIIp500CR212; PsIIp470CR212 

CR-215 PsIIp810CR215; PsIp290CR215; PsIVp1250CR215 

M27 PsIp800M27; PsIp780M27; PsIIIp260M27 

X10 PsVp770X10; PsVp720X10; PsVp250X10; PsIVp250X10; PsVp240X10; PsIIIp240X10; PsIVp230X10 

ʇʨʠʤʝʯʘʥʠʝ: PINr ð ʨʦʜʦʚʦʡ ʤʘʨʢʝʨ, ʜʣʷ ʜʚʫʭ ʨʦʜʦʚ Pinus; PSv ð ʚʠʜʦʚʳʝ ISSR-ʤʘʨʢʝʨʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ; PsIp, PsIIp, PsIIIp, PsIVp, PsVp ð ʧʦʣʠʤʦʨʬʥʳʝ ISSR-ʤʘʨʢʝʨʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʳʙʦʨʦʢ P. sylvestris. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʰʪʨʠʭʢʦʜʳ ʚʳʷʚʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ʈʠʩʫʥʦʢ 3). ʂʘʢ ʤʦʣʝʢʫʣʷʨʥʦï

ʛʝʥʝʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ, ʪʘʢ ʠ ʰʪʨʠʭʢʦʜ ʧʦʟʚʦʣʷʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʩʦʙʝʡ 

ʥʝ ʪʦʣʴʢʦ ʢ ʨʦʜʫ ʠ ʚʠʜʫ, ʥʦ ʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ [19]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʪʨʝʭ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ P. sylvestris ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʨʦʜʦʚʳʝ, ʚʠʜʦʚʳʝ ʠ ʧʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʚʳʷʚʣʝʥʥʳʭ 

ʚʳʙʦʨʦʢ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʄʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʡ ʰʪʨʠʭʢʦʜ ʧʦʧʫʣʷʮʠʠ PSIII. PINr ð ʨʦʜʦʚʳʝ ʤʘʨʢʝʨʳ, 

ʜʣʷ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ Pinus; PSv ð ʚʠʜʦʚʳʝ ISSR-ʤʘʨʢʝʨʳ P. sylvestris; PsIIIp ð ʧʦʣʠʤʦʨʬʥʳʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ISSR-ʤʘʨʢʝʨʳ ʚʳʙʦʨʢʠ PsIII. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʋ ʧʷʪʠ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʳʷʚʣʝʥʦ 126 ISSR-ʤʘʨʢʝʨʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ 122 (P95=0,968) ʙʳʣʠ ʧʦʣʠʤʦʨʬʥʳʤʠ. ʅʘʠʙʦʣʴʰʠʝ ʧʘʨʘʤʝʪʨʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʚʳʙʦʨʢʝ PsIV (HE= 0,239; na=1,698; ne = 1,343), ʘ ʥʘʠʤʝʥʴʰʠʝ ʚ 

PsII (HE= 0,203; na= 1,706; ne = 1,324). ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʦʙʨʘʟʫʶʪ ʚʳʙʦʨʢʠ: PsI ʠ PsII ï ʧʦʧʫʣʷʮʠʷ PS_1, PsIII ʠ PsIV ð 

ʧʦʧʫʣʷʮʠʷ PS_2, PsV ð ʧʦʧʫʣʷʮʠʷ PS_3. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʧʷʪʠ ʚʳʙʦʨʦʢ P. sylvestris ʧʦʢʘʟʘʣ, ʯʪʦ ʚʳʙʦʨʢʠ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʪʝ ʞʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʧʦʧʫʣʷʮʠʠ, ʯʪʦ ʠ ʧʨʠ ʢʣʘʩʪʝʨʥʦʤ ʘʥʘʣʠʟʝ. ɼʣʷ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ P. sylvestris ʫʩʪʘʥʦʚʣʝʥʳ 

ʜʚʘ ʚʠʜʦʚʳʭ ISSR-ʤʘʨʢʝʨʘ, ʚʳʷʚʣʝʥʥʳʝ ʫ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʠ ʦʜʠʥ ʨʦʜʦʚʦʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʚʳʙʦʨʦʢ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʬʨʘʛʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʤʠ, ʩʪʘʙʠʣʴʥʳʤʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ. ɸ ʵʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʘ P. sylvestris, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨ ʙʦʨʴʙʳ ʩ 

ʥʝʟʘʢʦʥʥʳʤʠ ʨʫʙʢʘʤʠ ʣʝʩʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʫʱʝʨʙʘ ʣʝʩʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʙʶʜʞʝʪʫ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʦʚʝʜʝʥʦ 

ʠʟʫʯʝʥʠʝ 3 ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris L., Pinaceae) ʠ 3 ʧʦʧʫʣʷʮʠʡ 

ʟʘʧʘʜʥʦʡ ʨʘʩʳ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ (Larix sibirica Ledeb., Pinaceae) ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. ʋ 

P. sylvestris ʘʧʣʠʬʠʮʠʨʦʚʘʥʳ 114 ISSRïPʉR ʤʘʨʢʝʨʦʚ, ʘ ʫ L. sibirica ð 116 ISSRïPʉR 

ʤʘʨʢʝʨʦʚ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʧʨʝʜʝʣʝʥʳ ʜʦʣʷ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ, ʯʠʩʣʦ ʨʝʜʢʠʭ ISSRïPʉR ʤʘʨʢʝʨʦʚ. 

ʀʟʫʯʝʥʥʳʝ ʚʠʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʥʦ ʜʦʣʷ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚʳʰʝ ʫ P. sylvestris, ʘ ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʠ ʯʠʩʣʦ 
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ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ ð ʫ L. sibirica. ʋ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚʳʷʚʣʝʥʳ ʧʦʧʫʣʷʮʠʠ ʩ ʚʳʩʦʢʠʤʠ ʠ 

ʥʠʟʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʢʘʞʜʦʡ ʠʟ 6 ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʜʚʫʭ 

ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʳ ʨʝʜʢʠʝ ʘʣʣʝʣʠ, ʧʨʠʯʝʤ ʚ ʧʦʧʫʣʷʮʠʷʭ P. sylvestris ʠʭ 

ʯʠʩʣʦ ʚʘʨʴʠʨʫʝʪ ʦʪ 6 ʜʦ 13, ʘ ʚ ʧʦʧʫʣʷʮʠʷʭ L. sibirica ð ʦʪ 3 ʜʦ 10. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʜʚʫʭ ʭʚʦʡʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʭʦʜʠʪʩʷ ʫ P. sylvestris 

30,28%, ʘ ʫ L. sibirica ð 30,92%; ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ P. sylvestris 

(69,72%) ʠ L. sibirica (69,08%) ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚʥʫʪʨʠ ʧʦʧʫʣʷʮʠʡ. ɼʣʷ ʨʦʜʦʚ Pinus ʠ Larix 

ʚʳʷʚʣʝʥʳ ʨʦʜʦʚʳʝ, ʘ ʜʣʷ P. sylvestris ʠ L. sibirica ð ʚʠʜʦʚʳʝ ʤʘʨʢʝʨʳ. ʋʩʪʘʥʦʚʣʝʥʳ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʧʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʠʟʫʯʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʜʘʥʥʳʭ ʚʠʜʦʚ, ʩʦʩʪʘʚʣʝʥʳ ʠʭ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʠ ʰʪʨʠʭʢʦʜʳ. 

ɼʘʥʥʳʝ ʦ ʚʥʫʪʨʠʚʠʜʦʚʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʦʧʫʣʷʮʠʡ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʧʦʟʚʦʣʷʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʤʝʨʳ ʠʭ ʩʦʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ 

ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʫʶ ʠʜʝʥʪʠʬʠʮʠʢʘʮʠʶ ʢʘʢ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʪʘʢ ʠ ʜʨʝʚʝʩʠʥʳ 

ʠʟ ʵʪʠʭ ʧʦʧʫʣʷʮʠʡ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʛʘʣʴʥʦʩʪʠ ʝʝ ʟʘʛʦʪʦʚʢʠ. 

 

Abstract. Researched 3 Scots pine populations (Pinus sylvestris L., Pinaceae) and 3 

populations of western species of Siberian larch (Larix sibirica Ledeb., Pinaceae) in Perm krai for 

genetic diversity within species detecting. 114 ISSRïPCR P. sylvestris markers and 116 ISSRïPCR 

L. sibirica markers were amplified. The rate of polymorphic loci expected heterozygosity and 

number of rare ISSRïPCR markers were identified. Researched species are characterized by high 

genetic diversity. The rate of polymorphic loci is higher in P. sylvestris; expected heterozygosity 

and the number of effective alleles is higher in L. sibirica. Each species has populations with high 

and low genetic diversity parameters. The rare alleles were identified in every of 6 researched 

populations, but the number ranges from 6 to 13 in P. sylvestris populations and from 3 to 10 in 

L. sibirica populations. Genetic structure of researched populations analysis show that 

the interpopulation component of genetic diversity accounts for 30.28% in P. sylvestris and 30.92% 

in L. sibirica; most of the genetic diversity of P. sylvestris (69, 72%) and L. sibirica (69.08%) is 

concentrated within populations. Generic markers were found for the genus Pinus and Larix, and 

species markers for P. sylvestris and L. sibirica. Identification polymorphic markers or their 

combinations typical for the studied populations of two studied species. The molecular genetic 

formulas and barcodes of the studied populations are composed. Data on the intraspecific genetic 

diversity of populations of woody plants of the Perm krai will allow to recommend measures of 

their conservation, as well as to carry out molecular genetic identification of both natural 

populations and wood from these populations, which is important for determining the legality of its 

harvesting. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʤʘʨʢʝʨʳ, Pinus 

sylvestris L., Larix sibirica Ledeb., ʇʝʨʤʩʢʠʡ ʢʨʘʡ. 
 

Keywords: genetic diversity, identification markers, Pinus sylvestris L., Larix sibirica Ledeb., 

Perm krai. 

 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ 

ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. ʅʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʘʟʚʘʥʥʦʝ ʛʝʥʦʤʠʢʦʡ ʧʦʧʫʣʷʮʠʡ, ʚʢʣʶʯʘʝʪ 

ʢʦʤʧʣʝʢʩ ʥʦʚʝʡʰʠʭ ʧʦʜʭʦʜʦʚ ʠ ʛʝʥʦʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʮʠʡ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʨʘʩʪʝʥʠʡ [1]. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʣʷ ʚʠʜʦʚ, ʟʘʥʠʤʘʶʱʠʭ ʦʙʰʠʨʥʳʝ ʘʨʝʘʣʳ ʠ ʠʤʝʶʱʠʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ [2]. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʚʢʣʶʯʘʷ ʚʳʨʫʙʢʫ ʜʝʨʝʚʴʝʚ, ʦʢʘʟʳʚʘʶʪ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʠʭ ʘʨʝʘʣʦʚ ʠ ʬʨʘʛʤʝʥʪʘʮʠʠ, 

ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ, ʚʧʣʦʪʴ ʜʦ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʈʫʙʢʠ ʣʝʩʘ ʣʠʢʚʠʜʠʨʫʶʪ ʯʘʩʪʴ ʛʝʥʦʪʠʧʦʚ, 

ʯʪʦ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʦʜʠʪ ʢ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʦʙʝʜʥʝʥʠʶ ʧʦʧʫʣʷʮʠʡ [3]. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʜʣʷ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʥʝʟʘʢʦʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʵʢʩʧʝʨʪʥʦʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [4]. ʊʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʝʩʪ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʥʢʨʝʪʥʫʶ ʧʦʧʫʣʷʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʟʘʛʦʪʦʚʣʝʥʘ ʜʨʝʚʝʩʠʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʷʚʣʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʩ ʮʝʣʴʶ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ. 

ʋ ʭʚʦʡʥʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʤʦʜʝʣʴʥʳʤ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʟʙʨʘʥ 

ʚʠʜ ʠʟ ʨʦʜʘ Larix Mill., ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʥ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʦ ʚʩʝʤ 

ʤʠʨʝ, ʚʢʣʶʯʘʷ ʠ ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ [5]. ʅʘ ʋʨʘʣʝ ʨʦʜ Larix ʧʨʝʜʩʪʘʚʣʝʥ ʟʘʧʘʜʥʦʡ ʨʘʩʦʡ 

ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ Larix sibirica Ledeb. [6]. ʀʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ 

ʟʘʧʘʜʥʘʷ ʨʘʩʘ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ Larix sibirica Ledeb. (L. sukaczewii) ʠ ʩʦʢʨʘʱʝʥʥʦ 

ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ L. sibirica. ɺ. ʇ. ʇʫʪʝʥʠʭʠʥ ʠ ɿ.  ʍ. ʐʠʛʘʧʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ [5, 7] ʠʩʩʣʝʜʦʚʘʣʠ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʟʦʬʝʨʤʝʥʪʥʳʭ ʤʘʨʢʝʨʦʚ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ 

L. sukaczewii ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ. ɺ. ʃ. ʉʝʤʝʨʠʢʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ [8] ʩ ʧʨʠʤʝʥʝʥʠʝʤ AFLP-

ʤʘʨʢʝʨʦʚ, ʠʟʦʬʝʨʤʝʥʪʥʳʭ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʠ ʭʣʦʨʦʧʣʘʩʪʥʳʭ, ʘ ʪʘʢʞʝ ʩ ʚʳʷʚʣʝʥʠʝʤ 

ʥʫʢʣʝʦʪʠʜʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʫ ʦʪʜʝʣʴʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʘʜʘʧʪʠʚʥʦ-ʟʥʘʯʠʤʳʭ ʛʝʥʦʚ, ʠʟʫʯʠʣ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʘʥʘʣʠʟʘ ʚʦʧʨʦʩʦʚ ʬʠʣʦʛʝʥʠʠ, ʥʘ 

ʇʨʠʧʦʣʷʨʥʦʤ ʋʨʘʣʝ ʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʤʘʢʨʦ-ʩʢʣʦʥʝ ʋʨʘʣʴʩʢʠʭ ʛʦʨ.  

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris L.) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʠʛʨʘʶʱʠʤ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ [9]. ʋ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠʟʫʯʝʥ ʧʦʣʠʤʦʨʬʠʟʤ ʠʟʦʬʝʨʤʝʥʪʦʚ [10ï12], ʘ ʧʦʣʠʤʦʨʬʠʟʤ ISSR-PCR 

ʤʘʨʢʝʨʦʚ ʠʩʩʣʝʜʦʚʘʥ ʪʦʣʴʢʦ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ [4]. ɺ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʠʟʫʯʘʶʪʩʷ 

ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʦʩʪʦʝʚ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʩʥʷʢʦʚ [13], ʥʦ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʡ P.  sylvestris. ɺʥʫʪʨʠʚʠʜʦʚʦʝ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʨʝʚʝʩʠʥʳ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʜʚʫʭ ʭʚʦʡʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

(P. sylvestris ʠ L. sibirica) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʨʘʥʝʝ ʥʝ ʠʟʫʯʘʣʦʩʴ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʚʳʷʚʣʝʥʠʝ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʮʠʡ 

ʜʚʫʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ (P. sylvestris ʠ L. sibirica) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʰʝʩʪʠ ʧʦʧʫʣʷʮʠʡ ʜʚʫʭ ʚʠʜʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʙʨʘʥʳ 3 ʧʦʧʫʣʷʮʠʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus 

sylvestris L., Pinaceae), ʠʟ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ: ɹʝʨʝʟʥʠʢʦʚʩʢʦʛʦ (Ps1, 

58.0404 ʩ. ʰ.), ɼʦʙʨʷʥʩʢʦʛʦ (Ps2, 59.0200 ʩ. ʰ.), ʉʫʢʩʫʥʩʢʦʛʦ (Ps3, 57.0835 ʩ. ʰ.). ʄʝʞʜʫ Ps1 

ʠ Ps2 ʨʘʩʩʪʦʷʥʠʝ ʚ 180 ʢʤ, ʘ ʤʝʞʜʫ Ps1 ʠ Ps3 ð 301 ʢʤ. ʊʨʠ ʧʦʧʫʣʷʮʠʠ ʟʘʧʘʜʥʦʡ ʨʘʩʳ 

ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ (Larix sibirica Ledeb., Pinaceae) ʥʘʭʦʜʷʪʩʷ ʚ ʩʝʚʝʨʥʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʶʞʥʦʡ ʯʘʩʪʷʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʘ ʠʤʝʥʥʦ ʚ ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ (Ls1, 60.3264 ʩ. ʰ.); ɼʦʙʨʷʥʩʢʦʤ 

(Lsb2, 58.2998 ʩ. ʰ.), ʉʫʢʩʫʥʩʢʦʤ ʨʘʡʦʥʘʭ (Ls3, 57.0688 ʩ. ʰ.). ʅʘ ʙʦʣʴʰʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ 

ʨʘʩʩʪʦʷʥʠʠ (363 ʢʤ) ʥʘʭʦʜʷʪʩʷ ʧʦʧʫʣʷʮʠʠ Ls1 ʠ Ls3, ʘ ʥʘ ʥʘʠʤʝʥʴʰʝʤ ð Lsb2 ʠ Ls3 (154 ʢʤ). 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʭʚʦʷ ʙʳʣʘ ʩʦʙʨʘʥʘ ʩ ʢʘʞʜʦʛʦ ʠʟ 

28-30 ʜʝʨʝʚʴʝʚ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ 6 ʧʦʧʫʣʷʮʠʷʭ, ʘ ʪʘʢʞʝ ʚʟʷʪʳ ʧʨʦʙʳ ʜʨʝʚʝʩʠʥʳ. ɼʅʂ ʠʟ 

ʧʨʦʙ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʉ. ʈʦʜʞʝʨʩʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [14] ʩ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʜʣʷ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ [15]. ʂʘʯʝʩʪʚʦ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼʅʂ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 

ʧʨʠʙʦʨʝ SpectrofotometrTMNanoDrop 2000 (Thermo scientific, USA). ʄʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʦʧʫʣʷʮʠʡ 2 ʚʠʜʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ISSR (Inter Simple 

Sequence Repeats [16]) ð ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ. ʉʤʝʩʴ ʜʣʷ ʇʎʈ ʦʙʲʝʤʦʤ 25 

ʤʢʣ ʩʦʜʝʨʞʘʣʘ: 2 ʝʜʠʥʠʮʳ Taq-ʧʦʣʠʤʝʨʘʟʳ; 2,5 ʤʢʣ 10Ĭ ʙʫʬʝʨʘ + MgCl2 (çʉʠʣʝʢʩ ʄè, 

ʈʦʩʩʠʷ); 25 ʧʄ ʧʨʘʡʤʝʨʘ (çʉʠʥʪʦʣè, ʈʦʩʩʠʷ); 0,25 ʤM dNTP (Fermentas, ʃʠʪʚʘ); 5 ʤʢʣ 

ʪʦʪʘʣʴʥʦʡ ɼʅʂ. ɸʤʧʣʠʬʠʢʘʮʠʶ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʨʤʦʮʠʢʣʝʨʝ GeneAmp PCR System 9700 

(Applied Biosystems, USA) ʩ ʪʨʝʤʷ ISSR-ʧʨʘʡʤʝʨʘʤʠ, ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ P. sylvestris (M3 

(AC)8CG, ISSR-8 (GAG)6C, ʍ11 (AGC)6G); ʠ ʩ ʪʨʝʤʷ ʞʝ ISSR-ʧʨʘʡʤʝʨʘʤʠ, ʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʜʣʷ L. sibirica (ʄ27 (GA)8C, IS-1 (ɸʉ)8T, CR-212 (CT)8TG). ɼʣʷ 2 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 2 ʦʜʠʥʘʢʦʚʳʭ ISSR-ʧʨʘʡʤʝʨʘ CR-215 (CA)6GT ʠ X10 (AGC)6C, ʦʜʠʥ ʠʟ 

ʢʦʪʦʨʳʭ ʜʠʥʫʢʣʝʦʪʠʜʥʳʡ, ʘ ʚʪʦʨʦʡ ʚ ʢʦʨʦʚʦʤ ʧʦʚʪʦʨʝ ʩʦʜʝʨʞʠʪ ʪʨʠ ʥʫʢʣʝʦʪʠʜʘ. ɺ ʧʨʦʮʝʩʩʝ 

ʇʎʈ ʧʨʦʙʳ ɼʅʂ ʘʤʧʣʠʬʠʮʠʨʦʚʘʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ ISSR-ʤʝʪʦʜʘ ʧʨʦʛʨʘʤʤʝ: 

ʥʘʯʘʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 94 ÁC, 2 ʤʠʥ.; ʧʝʨʚʳʝ 5 ʮʠʢʣʦʚ 94 Áʉ, 20 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 10 ʩʝʢ.; 72 Áʉ, 

10 ʩʝʢ.; ʚ ʜʘʣʴʥʝʡʰʠʭ 35 ʮʠʢʣʘʭ 94 Áʉ, 5 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 5 ʩʝʢ.; 72 Áʉ, 5 ʩʝʢ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʪʞʠʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ G/C ʩʦʩʪʘʚʘ ʧʨʘʡʤʝʨʦʚ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 46 Áʉ ʜʦ 56 Áʉ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʪʦʪʳ ʨʝʘʢʪʠʚʦʚ ʚ ʢʘʯʝʩʪʚʝ ʂ ð ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʜʦʙʘʚʣʷʣʠ ʚʟʘʤʝʥ ɼʅʂ 

5 ʤʢʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɸʤʧʣʠʢʦʥʳ ʨʘʟʜʝʣʷʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʚ 1,7-2,0% ʘʛʘʨʦʟʥʦʤ 

ʛʝʣʝ ʚ 1Ĭ ʊɺɽ ʙʫʬʝʨʝ, ʦʢʨʘʰʠʚʘʣʠ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥ ʘʤʣʠʢʦʥʦʚ 

ʚʳʙʨʘʣʠ ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ (100 bp +1.5 + 3 Kb DNA Ladder, (ʆʆʆ çʉʠʙʕʥʟʠʤ-ʄè, 

ʄʦʩʢʚʘ). ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʧʦʜʩʯʝʪ ʜʣʠʥ ʘʤʧʣʠʢʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 

ʛʝʣʴ-ʜʦʢʫʤʝʥʪʘʮʠʠ GelDoc, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʳ Quantity One (Bio-Rad, USA). ʇʨʦʚʝʜʝʥʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 114 ISSR-PʉR ʤʘʨʢʝʨʦʚ ʫ 84 ʜʝʨʝʚʴʝʚ P. sylvestris, ʘ 

ʪʘʢʞʝ 117 ISSR-PʉR ʤʘʨʢʝʨʦʚ ʫ 88 ʜʝʨʝʚʴʝʚ L. sibirica.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʣʠʰʴ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʮʠʡ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʚʳʷʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ. ɺʳʷʚʣʝʥʠʝ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ ʧʨʦʚʝʜʝʥʦ ʩ ʧʦʜʜʝʨʞʢʦʡ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ 

POPGENE 1.31 [17] ʠ ʩʧʝʮ ʤʘʢʨʦʩʘ GenAlEĬ6 ʜʣʷ MSïExcel [18] ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʜʦʣʠ (P95) 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ [19], ʦʞʠʜʘʝʤʦʡ (HE) ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ [20]; ʘʙʩʦʣʶʪʥʦʛʦ (na) ʯʠʩʣʘ 

ʘʣʣʝʣʝʡ ʠ ɻʬʬʝʢʪʠʚʥʦʛʦ (ne) ʯʠʩʣʘ ʘʣʣʝʣʝʡ [21]; ʯʠʩʣʘ ʨʝʜʢʠʭ ʘʣʣʝʣʝʡ. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ [22]: ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ 
ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (Ht) ʚʦ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʤʝʨʘ ʦʙʱʝʛʦ ʛʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ; 

ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (Hs) ʚ ʩʫʙʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʤʝʨʘ ʝʝ 

ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ; ʜʦʣʷ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʚ ʦʙʱʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠʣʠ ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ (Gst). 

ɺʳʷʚʣʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʤʘʨʢʝʨʦʚ ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʣʠʥʠʡ ʚ ʰʪʨʠʭʢʦʜʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʉ. ɺ. ɹʦʨʦʥʥʠʢʦʚʦʡ [23]. ɼʣʷ ʧʦʠʩʢʘ çʨʦʜʦʚʳʭè 

ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʘ ɼʅʂ ʙʣʠʟʢʦʛʦ ʚʠʜʘ ʨʦʜʘ Pinus ð ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ (Pinus sibirica Du 

Tour), ʘ ʜʣʷ ʨʦʜʘ Larix ð Larix sukaczewii Dyl. ʄʦʥʦʤʦʨʬʥʳʝ ISSR-PCR ʤʘʨʢʝʨʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʠʜʘ P. sylvestris, ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ Ps_vid, ʘ ʧʦʣʠʤʦʨʬʥʳʝ ʢʘʢ Ps_p; PIN ð 

ʨʦʜʦʚʳʝ ʤʘʨʢʝʨʳ ʜʣʷ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ Pinus. ɸʥʘʣʦʛʠʯʥʦ ʚʠʜʦʚʳʝ ʤʘʨʢʝʨʳ ʜʣʷ L. sibirica 

ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ Ls_vid, ʧʦʣʠʤʦʨʬʥʳʝ ʢʘʢ Ls_p, ʘ ʨʦʜʦʚʳʝ ʜʣʷ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ Larix ʢʘʢ 

LAR. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʠʟʫʯʝʥʠʠ 3 ʧʦʧʫʣʷʮʠʡ P. sylvestris ʚʳʷʚʣʝʥʦ 114 ʨʘʟʣʠʯʥʳʭ ISSR-PCR ʤʘʨʢʝʨʦʚ, ʠʟ 

ʥʠʭ ʯʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ʨʘʟʣʠʯʥʳʭ ʤʘʨʢʝʨʦʚ ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ 101, ʘ ʠʭ ʜʦʣʷ ʦʯʝʥʴ ʚʳʩʦʢʘ ï 

0,886 (ʊʘʙʣʠʮʘ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 3 ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʚʠʜʘ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪ 

(HE) ʥʠʟʢʘ ð 0,164. ʅʘʠʚʳʩʰʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʜʩʯʠʪʘʥʦ ʚ Ps1 (HE = 0,226), ʘ 

ʥʘʠʤʝʥʴʰʝʝ ð ʚ Ps3 (HE = 0,046). ʅʘʠʙʦʣʴʰʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦ ʪʨʝʤ 

ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ Ps1 (P95 = 0,912; HE = 0,226; ne = 1,372), ʘ 

ʤʠʥʠʤʘʣʴʥʳʤ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ð Ps3 (P95 = 0,486; HE = 0,046; ne = 1,074).  ɼʣ ̫

P. sylvestris ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʝʜʝʥʳ ʧʨʝʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ð 

ʦʪ 0,154 ʜʦ 0,229 [24]. ɺ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ P. sylvestris ʜʠʘʧʘʟʦʥ ɻ ʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʰʠʨʝ ð ʦʪ 0,046 (Ps3) ʜʦ 0,226 (Ps1).  
 

 

ʊʘʙʣʠʮʘ. 

ɻɽʅɽʊʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʇʆʇʋʃʗʎʀʁ P. sylvestris ʠ L. sibirica 

ʇʨʠʤʝʯʘʥʠʝ: HE ð ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ; na
 
 ð ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ; ne 

ð ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ; ʫ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ; R ð ʯʠʩʣʦ ʨʝʜʢʠʭ ʤʘʨʢʝʨʦʚ, ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʘ ʠʭ ʜʦʣʷ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʬʨʘʛʤʝʥʪʦʚ; ʧʦʧʫʣʷʮʠʠ P. sylvestris: Ps1, Ps2, Ps3; ʧʦʧʫʣʷʮʠʠ L. sibirica: Ls1, Ls2, Ls3 

 

ʈʝʜʢʠʤʠ ʥʘʟʳʚʘʶʪʩʷ ʘʣʣʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʦʧʫʣʷʮʠʠ ʩ ʯʘʩʪʦʪʦʡ ʤʝʥʴʰʝ 

5%. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ISSR-PCR ʤʘʨʢʝʨʦʚ ʚʳʷʚʣʝʥʦ ʚ ʧʦʧʫʣʷʮʠʠ Ps2 (R=13); 

ʙʣʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʦʧʫʣʷʮʠʠ Ps1 (R=12). ʄʝʥʴʰʠʤ ʚ ʜʚʘ ʨʘʟʘ ʯʠʩʣʦʤ ʨʝʜʢʠʭ 

ʤʘʨʢʝʨʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʪʴʷ ʧʦʧʫʣʷʮʠʷ P. sylvestris (R=6). ʋ P. sylvestris ʢʘʢ ʥʘ ʦʙʱʫʶ 

ʚʳʙʦʨʢʫ, ʪʘʢ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʝʜʢʠʭ 

ʤʘʨʢʝʨʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʚʳʷʚʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʝʜʢʠʭ ʤʘʨʢʝʨʦʚ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʙʦʣʴʰʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ 

ʨʘʩʩʪʦʷʥʠʠ (ʦʪ 180 ʜʦ 301 ʢʤ). 

ʇʨʠ ʠʟʫʯʝʥʠʠ 3 ʧʦʧʫʣʷʮʠʡ L. sibirica ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʦ 116 ISSR-PCR 

ʤʘʨʢʝʨʦʚ. ʂʘʢ ʧʦʣʠʤʦʨʬʥʳʝ ʫʢʘʟʘʥʳ 98 ʣʦʢʫʩʦʚ (P95 = 0,844). ʅʘ ʦʙʲʝʜʠʥʝʥʥʫʶ ʚʳʙʦʨʢʫ ʠʟ 

3 ʧʦʧʫʣʷʮʠʡ L. sibirica ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʚʳʰʝ (HE = 0,199), ʯʝʤ ʥʘ ʪʘʢʦʚʫʶ ʫ 

P. sylvestris (ʊʘʙʣʠʮʘ). ʅʘʠʙʦʣʴʰʘʷ ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ L. sibirica ʚ Ls3 (HE = 0,215), ʘ ʥʘʠʤʝʥʴʰʘʷ ð ʚ Ls2 (HE = 0,180). ʅʘʠʙʦʣʴʰʠʤ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʧʫʣʷʮʠʷ L. sibirica Ls3 (P95 = 0,768; HE 

=0,213; ne = 1,364), ʘ ʤʠʥʠʤʘʣʴʥʳʤ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ð Ls2 (P95 = 0,741; HE 

ʇʦʧʫʣʷʮʠʠ / 
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=0,180; ne = 1,307). ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ISSR-PCR ʤʘʨʢʝʨʦʚ ʚʳʷʚʣʝʥʦ ʚ ʧʦʧʫʣʷʮʠʠ Ls3 

(R=10); ʙʣʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʦʧʫʣʷʮʠʠ Ls2 (R=9). ɺ ʮʝʣʦʤ, ʚ ʠʟʫʯʝʥʥʳʭ ʪʨʝʭ 

ʧʦʧʫʣʷʮʠʷʭ L. sibirica ʦʪʤʝʯʝʥʦ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʨʝʜʢʠʭ ʤʘʨʢʝʨʦʚ, ʯʝʤ ʚ ʪʨʝʭ ʧʦʧʫʣʷʮʠʷʭ 

P. sylvestris. 

ɺ ʢʘʯʝʩʪʚʝ çʨʦʜʦʚʦʛʦè ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʚʫʭ ʚʠʜʦʚ 

ʨʦʜʘ Pinus ʧʨʝʜʣʘʛʘʝʤ ʤʘʨʢʝʨ PINr250CR215 [25]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜʦʚʳʤ ʜʣʷ P. sylvestris 

ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨʳ PSv670CR212, PSv540M27 ʠ PSv440X10. ɼʣʷ Ps1 ʚʳʷʚʣʝʥʳ ʧʦʣʠʤʦʨʬʥʳʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʤʘʨʢʝʨʳ Ps1p720ISSR-1 ʩ ʯʘʩʪʦʪʦʡ 0,850; Ps1p500CR215 ʩ ʯʘʩʪʦʪʦʡ 0,862; 

ʜʣʷ Ps2 ð Ps2p400CR212.  

ʐʪʨʠʭʢʦʜ ʧʦʧʫʣʷʮʠʠ Ps1 P. sylvestris ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ ʚ ʯʘʩʪʠ ɸ. 

 

 
ɸ  

 
ɹ 

 

ʈʠʩʫʥʦʢ. ʐʪʨʠʭʢʦʜʳ ʧʦʧʫʣʷʮʠʡ: ɸ ð ʧʦʧʫʣʷʮʠʷ Ps1; ɹ ð ʧʦʧʫʣʷʮʠʷ Ls3. 

 

ɺ ʢʘʯʝʩʪʚʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ çʨʦʜʦʚʳʭè ʤʘʨʢʝʨʦʚ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ Larix ʧʨʝʜʣʘʛʘʝʤ 

LARr590M3 ʠ LARr370X11. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚʠʜʦʚʳʤʠ ʤʘʨʢʝʨʦʤ ʜʣʷ L. sibirica ̫ ʚʣʷʶʪʩʷ 

ʤʘʨʢʝʨʳ Lsv680X10, Lsv400M3 ʠ Lsv250X11. ɼʣʷ Ls1 ʚʳʷʚʣʝʥʳ ʧʦʣʠʤʦʨʬʥʳʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʤʘʨʢʝʨʳ Ls1p580X11 ʩ ʯʘʩʪʦʪʦʡ 0,763, Ls1p420ʄ3 ʩ ʯʘʩʪʦʪʦʡ 0,890; ʜʣʷ Ls2 

ð Ls2p850M3 (0,756) ʠ ʜʣʷ Ls3 ð Ls3p480IS8 (0,873) ʠ Ls3p270X10 (0,960). ʐʪʨʠʭʢʦʜ ʧʦʧʫʣʷʮʠʠ 
Ls3 L. sibirica ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ ʚ ʯʘʩʪʠ ɹ. 

ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ P. sylvestris ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚʦ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ ʚʳʰʝ (Ht=0,235), 

ʯʝʤ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʷʭ (Hs=0,164), ʧʦʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʠʤʝʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (Gst= 0,303). ɺ ʠʟʫʯʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ L. sibirica ʢʘʢ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚʦ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ (Ht= 0,289), ʪʘʢ 

ʠ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʷʭ (Hs=0,199), ʚʳʰʝ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ (Gst) ʧʦʯʪʠ ʦʜʠʥʘʢʦʚ ʫ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʠ 

ʨʘʚʝʥ ʫ L. sibirica ð 0,309. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ P. sylvestris ʠ L. sibirica 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ; ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚʥʫʪʨʠ ʧʦʧʫʣʷʮʠʡ (ʦʢʦʣʦ 69%), ʘ ʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʭʦʜʠʪʩʷ ʫ P. sylvestris 30,28%, ʘ ʫ L. sibirica ð 30,92%. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ P. sylvestris ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ 

ʚʳʷʚʣʝʥʦ 114 ISSR-PCR ʤʘʨʢʝʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ 101 ʧʦʣʠʤʦʨʬʥʳ. ɼʣʷ P. sylvestris ʩʚʦʡʩʪʚʝʥʝʥ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (P95 = 0,886; HE = 0,164; ne = 1,369). ɹʦʣʝʝ 

ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʘ ʧʦʧʫʣʷʮʠʷ ʵʪʦʛʦ ʚʠʜʘ Ps1 (P95 = 0,912; HE = 0,226; ne = 1,372), ʘ 

ʤʝʥʝʝ ð Ps3 (P95 = 0,486; HE = 0,046; ne = 1,074). ʋ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ P. sylvestris 

ʦʪʤʝʯʝʥʳ ʨʝʜʢʠʝ ISSR-PCR ʤʘʨʢʝʨʳ: ʚ Ps1 ð 12, ʚ Ps2 ï 13; ʚ Ps3 ð 6. ʄʦʣʝʢʫʣʷʨʥʦï

ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 3 ʧʦʧʫʣʷʮʠʡ L. sibirica ʚʳʷʚʠʣ 116 ISSR-PCR ʤʘʨʢʝʨʦʚ. ɼʦʣʷ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʫ ʵʪʦʛʦ ʚʠʜʘ ʥʠʞʝ (P95 = 0,844), ʯʝʤ ʫ P. sylvestris. ʆʞʠʜʘʝʤʘʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ L. sibirica (HE = 0,279) ʚʳʰʝ, ʯʝʤ ʫ P. sylvestris. ʇʦʧʫʣʷʮʠʠ L. sibirica ʙʦʣʝʝ 

ʛʝʪʝʨʦʛʝʥʥʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ: ʚ ʧʦʧʫʣʷʮʠʠ Ls3 ʵʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʤʳʝ ʚʳʩʦʢʠʝ (P95 = 0,768; HE = 0,213; ne = 1,364), ʘ ʚ ʧʦʧʫʣʷʮʠʷ Ls2 ð 

ʤʝʥʴʰʠʝ (P95 = 0,741; HE = 0,180; ne = 1,307). ʀʟʫʯʝʥʥʳʝ ʚʠʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʥʦ ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚʳʰʝ ʫ P. sylvestris, ʘ 

ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʠ ʯʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ ð ʫ L.  sibirica. ɺ ʧʦʧʫʣʷʮʠʷʭ 

L. sibirica ʦʪʤʝʯʝʥʳ ʨʝʜʢʠʝ ISSR-PCR ʤʘʨʢʝʨʳ, ʥʦ ʚ ʤʝʥʴʰʝʤ ʯʠʩʣʝ, ʯʝʤ ʚ ʧʦʧʫʣʷʮʠʷʭ 

P. sylvestris, ʘ ʠʤʝʥʥʦ: ʚ Ls1 ð 3, ʚ Ls2 ð 9; ʚ Ls3 ð 10.  

ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʜʚʫʭ ʭʚʦʡʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ P. sylvestris ʠ L. sibirica 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ; ʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʭʦʜʠʪʩʷ ʫ P. sylvestris 30,28%, ʘ ʫ L. sibirica ð 30,92%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ P. sylvestris ʠ L. sibirica ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚʥʫʪʨʠ 

ʧʦʧʫʣʷʮʠʡ. ɺʳʷʚʣʝʥʳ ʨʦʜʦʚʳʝ ʤʘʨʢʝʨʳ ʜʣʷ ʨʦʜʦʚ Pinus ʠ Larix, ʘ ʪʘʢʞʝ ʚʠʜʦʚʳʝ ʜʣʷ 

P. sylvestris ʠ L. sibirica; ʫʩʪʘʥʦʚʣʝʥʳ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʧʦʣʠʤʦʨʬʥʳʝ ʤʘʨʢʝʨʳ ʠ ʠʭ 

ʩʦʯʝʪʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ; ʩʦʩʪʘʚʣʝʥʳ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʝ 

ʬʦʨʤʫʣʳ ʠ ʰʪʨʠʭʢʦʜʳ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʀʟʫʯʝʥʠʝ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʝʨ ʠʭ ʩʦʭʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʧʦʜʜʝʨʞʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ 

ʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʝʩʠʥʳ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʚ 

ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉʉ-26/174.3 ʦʪ 31.01.2019. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʘʥʪʦʮʠʘʥʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ ʮʠʘʥʠʜʠʥ-3-ʛʣʠʢʦʟʠʜ ʠ ʮʠʘʥʠʜʠʥ-3-

ʛʘʣʘʢʪʦʟʠʜ) ʚ ʧʣʦʜʘʭ Aronia melanocarpa (Michx.) ʠ Mahonia aquifolium (Pursh) Nutt. ʊʘʢ ʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʘʢʮʠʷ ʚʳʪʷʞʢʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʢʨʘʩʠʪʝʣʝʡ ʥʘ ʩʨʝʜʫ ʨʘʩʪʚʦʨʘ. ʀʩʧʦʣʴʟʦʚʘʥ 

ʤʝʪʦʜ ʧʨʷʤʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ɺʩʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ STATISTICA 6. 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʦʮʠʘʥʦʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʣʦʜʦʚ ʘʨʦʥʠʠ 

ʯʝʨʥʦʧʣʦʜʥʦʡ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʠʟ ʧʣʦʜʦʚ ʘʨʦʥʠʠ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

Abstract. The paper presents the results of the qualitative and quantitative determination of 

some anthocyanins (in particular, cyanidin-3-glycoside and cyanidin-3-galactoside) in the fruits of 

Aronia melanocarpa (Michx.) and Mahonia aquifolium (Pursh) Nutt. The reaction of extracting 

water-soluble dyes on the solution medium is also presented. The method of direct 

spectrophotometry was used. All calculations are made in the program STATISTICA 6. It is 

determined that the maximum content of anthocyanins is typical for fruit chokeberry Aronia. The 

possibility of using natural dye from chokeberry fruits in the industry is shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʦʮʠʘʥʳ, ʘʨʦʥʠʷ ʯʝʨʥʦʧʣʦʜʥʘʷ, Aronia melanicarpa, ʤʘʛʦʥʠʷ 

ʧʘʜʫʙʦʣʠʩʪʥʘʷ, Mahonia aquifolium, ʢʨʘʩʠʪʝʣʴ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʵʢʩʪʨʘʢʮʠʷ. 

 

Keywords: anthocyanins, black-chokeberry, Aronia melanicarpa, Mahonia aquifolium, dye, 

industry, extraction. 

 

ɸʥʪʦʮʠʘʥʳ ð ʦʢʨʘʰʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʛʣʠʢʦʟʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʬʣʘʚʦʥʦʠʜʘʤ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʝʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʯʘʩʪʠ ʤʦʣʝʢʫʣʳ ʚʳʩʪʫʧʘʶʪ ʛʠʜʨʦʢʩʠï ʠ ʤʝʪʦʢʩʠʟʘʤʝʱʝʥʥʳʝ 

(HOī, CH3O
ī) ʩʦʣʠ ʬʣʘʚʠʣʠʷ (2-ʬʝʥʠʣʭʨʦʤʝʥʠʣʠʷ) (ʈʠʩʫʥʦʢ 1), ʫ ʥʝʢʦʪʦʨʳʭ ʘʥʪʦʮʠʘʥʦʚ 

ʛʠʜʨʦʢʩʠʣʳ ʘʮʝʪʠʣʠʨʦʚʘʥʳ.  

ʉʫʱʝʩʪʚʫʝʪ 6 ʦʙʱʠʭ ʘʥʪʦʮʠʘʥʠʜʠʥʦʚ (ʧʝʣʘʨʛʦʥʠʜʠʥ, ʮʠʘʥʠʜʠʥ, ʧʝʦʥʠʜʠʥ, 

ʜʝʣʴʬʠʥʠʜʠʥ, ʧʝʪʫʥʠʜʠʥ ʠ ʤʘʣʚʠʜʠʥ), ʩʪʨʫʢʪʫʨʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʠʢʦʟʠʜʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʚ 3Ë ʠ 5Ë ʧʦʣʦʞʝʥʠʷʭ 

R1=R2=H 
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R1=OH, R2=H 

R1=OCH3, R2=H 

R1=R2=OH 

R1=OCH3, R2=OH 

R1=R2=OCH3 
 

 

ʈʠʩʫʥʦʢ 1. ʆʙʱʘʷ ʬʦʨʤʫʣʘ ʘʥʪʦʮʠʘʥʦʚ. ʉʪʨʫʢʪʫʨʘ 2-ʬʝʥʠʣʭʣʦʨʤʝʥʠʣʠʷ. 
 

ʂʨʘʩʠʪʝʣʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʢʨʘʩʥʫʶ, ʬʠʦʣʝʪʦʚʫʶ, ʩʠʥʶʶ ʦʢʨʘʩʢʫ ʧʣʦʜʦʚ ʠ ʣʠʩʪʴʝʚ 

ʨʘʩʪʝʥʠʡ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʮʚʝʪʘ ʧʣʦʜʦʚ ʠ ʮʚʝʪʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʘʥʪʦʮʠʘʥʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʨʘʩʪʝʥʠʷʭ ʚ ʚʠʜʝ ʧʠʨʠʣʠʝʚʳʭ ʩʦʣʝʡ (ʢʠʩʣʘʷ ʩʨʝʜʘ), ʭʠʥʦʠʜʥʦʡ ʬʦʨʤʳ (ʥʝʡʪʨʘʣʴʥʘʷ ʩʨʝʜʘ) 

ʠʣʠ ʚ ʚʠʜʝ ʂï, Caï ʠ Naïʩʦʣʝʡ. ɼʘʥʥʳʝ ʧʠʛʤʝʥʪʳ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘʢ ʚ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʨʛʘʥʘʭ (ʮʚʝʪʢʘʭ, ʧʳʣʴʮʝ), ʪʘʢ ʠ ʚ ʚʝʛʝʪʘʪʠʚʥʳʭ (ʩʪʝʙʣʷʭ, ʣʠʩʪʴʷʭ, ʢʦʨʥʷʭ), ʘ ʪʘʢʞʝ ʚ ʧʣʦʜʘʭ 

ʠ ʩʝʤʝʥʘʭ.  

ʉʠʥʪʝʟʠʨʫʶʪʩʷ ʦʥʠ ʚ ʮʠʪʦʧʣʘʟʤʝ ʠ ʭʨʘʥʷʪʩʷ ʚ ʢʣʝʪʦʯʥʳʭ ʚʘʢʫʦʣʷʭ. ʉʫʱʝʩʪʚʫʝʪ, ʝʱʝ ʥʝ 

ʜʦʢʘʟʘʥʥʦʝ ʤʥʝʥʠʝ, ʯʪʦ ʘʥʪʦʮʠʘʥʳ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʫ ʨʘʩʪʝʥʠʡ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɽʱʝ 

ʦʜʥʘ ʪʝʦʨʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʘʥʪʦʮʠʘʥʳ ʥʝ ʥʝʩʫʪ ʥʠʢʘʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʦʣʠ ʠ 

ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʥʝ ʥʫʞʥʳʭ ʨʘʩʪʝʥʠʶ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [3]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʦʮʠʘʥʦʚ ʚ ʷʛʦʜʘʭ ʠ ʧʣʦʜʘʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ. ʀʤʝʝʪʩʷ ʤʥʦʛʦ ʨʘʙʦʪ 

ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʣʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʷʛʦʜ ʠ ʧʣʦʜʦʚ, ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʝʥʠʝ 

ʵʢʩʪʨʘʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʚʨʝʤʝʥʠ ʵʢʩʪʨʘʢʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʥʪʦʮʠʘʥʦʚ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ [6ï7, 12]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʤʝʪʦʜʳ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʚ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [8ï10]. 

ɺʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʣʠ ʨʘʙʦʪʳ, ʦʩʚʝʱʘʶʱʠʝ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʟʚʣʝʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ [11ï12].  

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʯʝʨʥʦʧʣʦʜʥʘʷ ʨʷʙʠʥʘ (Aronia melanocarpa (Michx.) Elliott), 

ʤʘʛʦʥʠʷ ʧʘʜʫʙʦʣʠʩʪʥʘʷ (Mahonia aquifolium (Pursh) Nutt.), ʞʠʤʦʣʦʩʪʴ (Lonicera tatarica L.) 

[1]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʦʮʠʘʥʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢʪʘʭ ʩʚʝʞʠʭ ʧʣʦʜʦʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 510, 530, 510 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʦʮʠʘʥʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʟʥʘʯʝʥʠʡ ʦʪ 2,32% ʜʦ 3,24% (ʊʘʙʣʠʮʘ). 
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ʊʘʙʣʠʮʘ. 

ʉʆɼɽʈɾɸʅʀɽ ɸʅʊʆʎʀɸʅʆɺ ɺ ʕʂʉʊʈɸʂʊɸʍ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʉʓʈʔʗ, % 

 

ɸʨʦʥʠʷ ʯʝʨʥʦʧʣʦʜʥʘʷ ʄʘʛʦʥʠʷ ʧʘʜʫʙʦʣʠʩʪʥʘʷ ɾʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ 

3,24 3,14 2,32 

 

ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʨʝʜʳ ʥʘ ʦʢʨʘʩʢʫ ʵʢʩʪʨʘʢʪʦʚ ʘʥʪʦʮʠʘʥʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʠʛʤʝʥʪʘʮʠʷ ʘʥʪʦʮʠʘʥʦʚ ʟʘʚʠʩʠʪ ʦʪ pH ʩʨʝʜʳ ʚ ʚʘʢʫʦʣʷʭ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʘʥʪʦʮʠʘʥʦʚʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʜʥʦ ʠ ʪʦ ʞʝ ʩʦʝʜʠʥʝʥʠʝ ʠʤʝʝʪ ʨʘʟʥʳʝ ʦʢʨʘʩʢʠ ʧʨʠ ʩʜʚʠʛʝ ʩʨʝʜʳ ʢʠʩʣʦʪʥʦʩʪʠ: ʚ 

ʢʠʩʣʦʡ ʩʨʝʜʝ ð ʤʥʦʞʝʩʪʚʦ ʦʪʪʝʥʢʦʚ ʢʨʘʩʥʦʛʦ, ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ ð ʬʠʦʣʝʪʦʚʳʡ, ʚ 

ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ð ʦʪ ʞʝʣʪʦʛʦ ʜʦ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ [3]. 
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ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʘʥʪʦʮʠʘʥʘ. 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʠʟʦʙʨʘʞʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʘʥʪʦʮʠʘʥʦʚ ʦʪ ʩʨʝʜʳ [4], ʛʜʝ: I ð 

ʢʨʘʩʥʘʷ ʧʠʨʠʣʠʝʚʘʷ ʩʦʣʴ; II ð ʙʝʩʮʚʝʪʥʦʝ ʧʩʝʚʜʦʦʩʥʦʚʘʥʠʝ; III ð ʩʠʥʷʷ ʭʠʥʦʠʜʥʘʷ ʬʦʨʤʘ; 

IV ð ʧʫʨʧʫʨʥʳʡ ʬʝʥʦʣʷʪ ʭʠʥʦʠʜʥʦʡ ʬʦʨʤʳ; V ð ʞʝʣʪʳʡ ʭʘʣʢʦʥ. 

ʕʢʩʪʨʘʛʠʨʦʚʘʥʠʝ ʘʥʪʦʮʠʘʥʦʚ ʠʟ ʧʣʦʜʦʚ ʘʨʦʥʠʠ ʯʝʨʥʦʧʣʦʜʥʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʙʝʟ ʥʘʛʨʝʚʘʥʠʷ. ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ, ʚʳʪʷʞʢʫ ʨʘʟʜʝʣʠʣʠ ʥʘ 9 ʦʙʲʝʤʦʚ. 

1 ð ʢʦʥʪʨʦʣʴʥʳʡ, ʚ ʩʣʝʜʫʶʱʠʝ ʜʦʙʘʚʣʷʣʠʩʴ 8 ʨʝʘʢʪʠʚʦʚ: ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ (C6H8O6), 

ʙʦʨʥʘʷ ʢʠʩʣʦʪʘ (H3BO3), ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ (HCl), ʘʤʤʠʘʢ (NH4OH), ʛʠʜʨʦʢʩʠʜ ʥʘʪʨʠʷ (NaOH), 

ʩʦʜʘ (NaHCO3), ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (CH3COOH), ʩʪʠʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ (ʈʠʩʫʥʦʢ 3).  

ʆʢʨʘʩʢʘ ʨʘʩʪʚʦʨʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʅ ʩʨʝʜʳ (ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʢʨʘʩʥʘʷ ʦʢʨʘʩʢʘ, ʚ ʱʝʣʦʯʥʦʤ ʨʘʩʪʚʦʨʝ ð ʬʠʦʣʝʪʦʚʘʷ). ɺ ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʪʚʦʨʳ ʦʧʫʩʢʘʣʠ 

ʙʝʣʫʶ ʪʢʘʥʴ (ʩʠʪʝʮ) ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʨʘʩʠʪʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʳ 

ʨʘʩʪʚʦʨʘ (ʈʠʩʫʥʦʢ 3). ʏʝʨʝʟ 24 ʯʘʩʘ ʧʨʦʠʟʦʰʣʦ ʦʢʨʘʰʠʚʘʥʠʝ ʪʢʘʥʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʦʙʨʘʟʮʳ ʧʦʩʣʝ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʩʦʣʥʮʝ ʦʙʝʩʮʚʝʪʠʣʠʩʴ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  
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ʢʦʥʪʨʦʣʴ C6H8O6 H3BO3 HCl NH4OH NaOH NaHCO3 ʫʢ.ʢ-ʪʘ ʧʦʨʦʰʦʢ 

 

ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʘʥʪʦʮʠʘʥʦʚ ʧʣʦʜʦʚ ʘʨʦʥʠʠ ʯʝʨʥʦʧʣʦʜʥʦʡ. ʆʢʨʘʰʠʚʘʥʠʝ ʪʢʘʥʠ ʚ 

ʨʘʩʪʚʦʨʘʭ. 
 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʘʨʦʥʠʠ ʯʝʨʥʦʧʣʦʜʥʦʡ ʮʠʘʥʠʜʠʥ-3-ʛʣʠʢʦʟʠʜʘ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4. ʋʨʘʚʥʝʥʠʝ ʨʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʱʝʩʪʚ. 

 

ɺʣʠʷʥʠʝ pH ʩʨʝʜʳ ʥʘ ʵʢʩʪʨʘʢʪ ʘʥʪʦʮʠʘʥʦʚ ʧʦʚʪʦʨʠʣʠ ʩ ʧʣʦʜʘʤʠ ʤʘʛʦʥʠʠ 

ʧʘʜʫʙʦʣʠʩʪʥʦʡ (ʈʠʩʫʥʦʢ 5). 
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ʢʦʥʪʨʦʣʴ C6H8O6 H3BO3 HCl NH4OH NaOH NaHCO3 ʫʢ.ʢ-ʪʘ 

 

ʈʠʩʫʥʦʢ 5. ʀʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʘʥʪʦʮʠʘʥʦʚ ʧʣʦʜʦʚ ʤʘʛʦʥʠʠ ʧʘʜʫʙʦʣʠʩʪʥʦʡ. 

 

ʀʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʧʨʦʠʟʦʰʣʦ, ʥʦ ʦʢʘʟʘʣʦʩʴ ʥʝ ʪʘʢʠʤ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤ ʢʘʢ ʫ ʘʨʦʥʠʠ 

ʯʝʨʥʦʧʣʦʜʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʪʦʮʠʘʥʦʚ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʣʦʜʦʚ ʘʨʦʥʠʠ 

ʯʝʨʥʦʧʣʦʜʥʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʜʘʥʥʳʭ ʘʥʪʦʮʠʘʥʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʠʥʜʠʢʘʪʦʨ 

ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ.  
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʨʘʮʠʦʥʘʣʴʥʘʷ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ 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 ʧʝʨʚʠʯʥʦï

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 ʤʥʝʩʪʠʢʦï

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʩʪʦʣʴʢʦ ʧʝʨʚʠʯʥʦïʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ, 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. 

ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. ɺ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʦʬʠʣʘʢʪʠʢʘ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʵʪʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʪ. ʢ. ʙʫʜʝʪ 

ʨʘʟʥʠʪʴʩʷ ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ, ʦʢʢʣʶʟʠʨʫʶʱʠʤ ʧʦʨʘʞʝʥʠʝʤ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʛʦʣʦʚʳ ʠʣʠ ʵʤʙʦʣʠʝʡ ʢʘʨʜʠʦʛʝʥʥʦʛʦ ʛʝʥʝʟʘ. ʋ ʙʦʣʴʥʳʭ ʩ 

ʧʦʨʘʞʝʥʠʝʤ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʝʨʘʧʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʦʨʤʘʣʠʟʘʮʠʷ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʯʨʝʟʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʥʘʨʘʩʪʘʥʠʝ ʤʥʝʩʪʠʢʦï

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʚʦʟʤʦʞʥʦ, ʚʳʟʚʘʥʥʳʤ ʚʪʦʨʠʯʥʳʤ ʩʥʠʞʝʥʠʝʤ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʘʫʪʦʨʝʛʫʣʷʮʠʠ. ɹʠʦʬʠʟʠʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʠ  ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤ ʣʘʤʠʥʘʨʥʦʛʦ ʪʦʢʘ ʢʨʦʚʠ ʠ ʮʝʨʝʙʨʘʣʴʥʦʡ 
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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 ʜʣʠʪʝʣʴʥʦʩʫʱʝʩʪʚʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʛʠʧʦʧʝʨʬʫʟʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ 

ʧʘʤʷʪʠ, ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʢʘʧʠʣʣʷʨʦʚ ʚ ʦʙʣʘʩʪʠ ʛʠʧʧʦʢʘʤʧʘ, ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ 

ʛʣʶʢʦʟʳ ʠ ʙʝʣʢʦʚ, ʦʪʣʦʞʝʥʠʝʤ ɓïʘʤʠʣʦʠʜʘ, ʘʢʪʠʚʘʮʠʝʡ ʛʣʠʘʣʴʥʦʡ ʪʢʘʥʠ, ʛʠʙʝʣʴʶ ʥʝʡʨʦʥʦʚ 

ʛʠʧʧʦʢʘʤʧʘ. 

 

Abstract. Modern rational pharmacotherapy allows being provided with a balance of efficacy 

and safety in clinical geriatrics, which is especially important in patients with neurovascular 

degeneration, including in the presence of severe forms of vascular comorbidity, requiring multiï

component therapy, under the condition of active multidisciplinary and interdepartmental impact. 

Dementia in its origin is mixed and it is extremely difficult to divide into parts its primary 

degenerative or vascular component. The differentiated approach is determined by the heterogeneity 

of the pathological process, which common is the relationship of cerebral vascular damages with 

the development of the brain symptoms damage. The problem of nosological independence of 

Alzheimerôs disease is the subject of discussion for patients of older age groups (especially in 

people 65 years and older). The genesis of mnesticïintellectual disorders is due not so much to 

primaryïdegenerative as vascular changes, especially at the level of the microcirculatory canal. 

The modern problem of neurodegeneration has a neurophysiological, biophysical, gerontological, 

geriatric and strategic practical orientation since the diagnosis of the cause of the disease determines 

the choice of adequate treatment. Due to a large number of pathogenetical mechanisms, there is no 

single and standardized method of treatment for vascular dementia and Alzheimerôs disease. In any 

case, prevention of the development and progression of vascular dementia and Alzheimerôs disease 

should take into account the etiological mechanisms of its occurrence, because it will vary in 

patients with failures of small vessels, occlusive damages of the main arteries of the head or an 

embolism of cardiogenic origin. In patients with failures of small vessels, the main direction of 

therapy should be the normalization of blood pressure, which leads to improved cognitive functions. 

At the same time, excessive lowering of blood pressure can provoke an increase in mnestic-

intellectual disorders, possibly caused by a secondary decrease in cerebral blood flow due to a 

violation of autoregulation. 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 stress, which in turn stimulates amyloidogenesis. Experimental and 25-year 

observations have shown that the longïexisting 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, the death of hippocampal neurons. 

 

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. 
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʛʝʨʦʥʪʦʣʦʛʠʠ ð ʥʘʫʢʝ, ʠʟʫʯʘʶʱʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʘʨʝʥʠʷ, ʠ ʚ ʛʝʨʠʘʪʨʠʠ ð 

ʫʯʝʥʠʠ ʦ ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʧʦʞʠʣʦʤ ʠ ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ - ʠʟʫʯʝʥʠʝ 

ʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ ʚʣʠʷʥʠʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʚʣʠʷʥʠʡ 

(ʚʦʟʜʝʡʩʪʚʠʡ) ʥʘ ʧʦʞʠʣʦʡ ʦʨʛʘʥʠʟʤ. ʊʘʢʦʝ ʚʥʠʤʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ 

ʩʦʚʨʝʤʝʥʥʘʷ ʨʘʮʠʦʥʘʣʴʥʘʷ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʇ4-

ʤʝʜʠʮʠʥʳ ʧʦʟʚʦʣʷʝʪ ʩʦʙʣʶʜʘʪʴ ʙʘʣʘʥʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʛʝʨʠʘʪʨʠʠ, ʢʦʪʦʨʳʡ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʥʘʣʠʯʠʠ ʫ 

ʥʠʭ ʪʷʞʝʣʳʭ ʬʦʨʤ ʩʦʩʫʜʠʩʪʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʨʘʧʠʠ, ʘ 

ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ [1, 15, 16, 22, 28, 29]. 

ʆʙʱʝʩʪʚʦ 21 ʚʝʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʟʜʝʩʫʱʥʦʩʪʴʶ ʩʪʨʝʩʩʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ (ʈʠʩʫʥʦʢ 1). ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ, 

ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʷ 

ʩʪʨʝʩʩʦʚʦʛʦ ʦʪʚʝʪʘ ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ, ʘ ʪʘʢʞʝ 

ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ (ɹɸ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʨʝʘʢʮʠʶ ʥʘ ʩʪʨʝʩʩ, ʚʣʠʷʶʪ ʥʘ ʥʝʡʨʦʥʘʣʴʥʳʡ ʛʦʤʝʦʩʪʘʟ ʠ ʩʪʘʚʷʪ ʧʦʜ ʫʛʨʦʟʫ 

ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʥʝʡʨʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʄʝʜʠʘʪʦʨʳ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ 

ʦʪʚʝʪʘ, ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʠʣʠ ʭʨʦʥʠʯʝʩʢʦʤ ʧʦʚʳʰʝʥʠʠ, ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʧʘʛʫʙʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʦʟʛ, ʥʘʨʫʰʘʷ ʥʝʡʨʦʥʘʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʳʞʠʚʘʥʠʝ [45]. 

ʉʪʨʝʩʩïʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʤʦʛʫʪ ʪʘʢʞʝ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʚʠʪʠʠ ʛʠʧʝʨʪʦʥʠʠ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʜʨʫʛʠʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʦʩʚʝʥʥʦ ʠʥʜʫʮʠʨʦʚʘʪʴ ʥʝʚʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ɹɸ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʩʩʦʤ ʧʘʛʫʙʥʳʝ ʵʬʬʝʢʪʳ ʢʘʢ ʵʪʠʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ɹɸ ʘʢʪʫʘʣʴʥʳ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʢʦʨʨʝʢʮʠʷ, ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʣʘʙʣʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ɹɸ [45]. 

ʉʪʘʨʝʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ɹɸ ʠ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ. 

ʅʦʨʤʘʣʴʥʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ 

ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʜʠʩʬʫʥʢʮʠʠ. 

ɼʝʤʝʥʮʠʷ ð ɻ ʪʦ ʩʠʥʜʨʦʤ, ʦʙʳʯʥʦ ʭʨʦʥʠʯʝʩʢʠʡ ʠʣʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʨʘʜʘʮʠʷ ʢʦʛʥʠʪʠʚʥʦʡ ʬʫʥʢʮʠʠ (ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʤʳʩʣʠʪʴ) ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʯʝʤ ʵʪʦ ʦʞʠʜʘʝʪʩʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʩʪʘʨʝʥʠʠ (ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ), 2017) [33]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʭʘʨʘʢʪʝʨ çʮʝʨʝʙʨʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘè, çʢʦʛʥʠʪʠʚʥʦʛʦ 

ʤʦʟʛʘè ʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘè [23]. 

1. ɼʝʤʝʥʮʠʷ ð ɻ ʪʦ ʩʠʥʜʨʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʨʘʜʘʮʠʷ ʧʘʤʷʪʠ, ʤʳʰʣʝʥʠʷ, 

ʧʦʚʝʜʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʝʞʝʜʥʝʚʥʳʝ ʜʝʡʩʪʚʠʷ. 

2. ɼʝʤʝʥʮʠʷ ʧʦʨʘʞʘʝʪ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʥʦ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʩʪʘʨʝʥʠʷ. 

3. ɺʦ ʚʩʝʤ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 50 ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʩ ʜʝʤʝʥʮʠʝʡ, ʠ ʝʞʝʛʦʜʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʯʪʠ 10 ʤʠʣʣʠʦʥʦʚ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ. 

4. ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʜʝʤʝʥʮʠʠ ï 

ʥʘ ʥʝʝ ʧʨʠʭʦʜʠʪʩʷ 60-70% ʚʩʝʭ ʩʣʫʯʘʝʚ. 
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5. ɼʝʤʝʥʮʠʷ ð ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʠ 

ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

6. ɼʝʤʝʥʮʠʷ ʦʢʘʟʳʚʘʝʪ ʬʠʟʠʯʝʩʢʦʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ, ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʪʨʘʜʘʶʱʠʭ ʝʶ ʣʶʜʝʡ, ʥʦ ʠ ʥʘ ʣʶʜʝʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʫʭʦʜ ʟʘ 

ʥʠʤʠ, ʥʘ ʩʝʤʴʠ ʠ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ. 

7. ʇʦ ʧʨʦʛʥʦʟʘʤ (ɺʆɿ, 2017), ʦʙʱʝʝ ʯʠʩʣʦ ʣʶʜʝʡ ʩ ʜʝʤʝʥʮʠʝʡ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 82 

ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʚ 2030 ʛʦʜʫ ʠ ʢ 2050 ʛʦʜʫ ð ʩʦʩʪʘʚʠʪ 152 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ (The total 

number of people with dementia is projected to reach 82 million in 2030 and 152 in 2050. Much of 

this increase is attributable to the rising numbers of people with dementia living in lowï and 

middleïincome countries) (WHO, 2017) [33]. 
 

ʉʦʚʨʝʤʝʥʥʘʷ ʨʦʣʴ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè Homo  Sapiens  

ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ çʦʨʛʘʥʦʚïʤʠʰʝʥʝʡè ʧʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ, ʩʠʩʪʝʤʥʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʠ ʜʨʫʛʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

(ʈʠʩʫʥʦʢ 1).  

 
 

ʈʠʩʫʥʦʢ 1. ʌʝʥʦʪʠʧʠʯʝʩʢʠʝ ʥʝʡʨʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ [45]. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʧʘʪʦʣʦʛʠʶ ʚ ʧʨʘʢʪʠʢʝ ʛʝʨʠʘʪʨʘ ʠ ʥʝʚʨʦʣʦʛʘ. ʇʘʮʠʝʥʪʳ ʩ 
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ʠʥʩʫʣʴʪʦʤ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʝʛʫʣʷʨʥʦ 

ʧʦʧʘʜʘʶʪ ʪʘʢʞʝ ʚ ʩʬʝʨʫ ʚʥʠʤʘʥʠʷ ʢʘʨʜʠʦʣʦʛʦʚ, ʪʝʨʘʧʝʚʪʦʚ ʠ ʚʨʘʯʝʡ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ʍʨʦʥʠʯʝʩʢʘʷ ʩʦʩʫʜʠʩʪʘʷ ʤʦʟʛʦʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʜʝʤʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ [7]. 

ʅʝʦʙʭʦʜʠʤʦ, ʧʦʜʯʝʨʢʥʫʪʴ ʟʥʘʯʝʥʠʝ ʚʪʦʨʦʛʦ ʬʘʢʪʦʨʘ - ʩʪʘʨʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʘʣʠʯʠʝ 

ʩʦʩʫʜʠʩʪʳʭ ʥʘʨʫʰʝʥʠʡ ʫ ʣʠʮ 65 ʣʝʪ ʠ ʤʦʣʦʞʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɹɸ. 

ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʥʠʞʝʥʠʶ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ɹɸ, ʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʝʬʝʢʪʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʨʝʛʠʦʥʘʨʥʦʛʦ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ 

ʚʠʩʦʯʥʦ-ʪʝʤʝʥʥʳʭ ʦʪʜʝʣʘʭ ʠ ʥʘʨʫʰʝʥʠʝʤ ʤʝʪʘʙʦʣʠʟʤʘ ʛʣʶʢʦʟʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʘʝʪʩʷ 

ʜʝʬʠʮʠʪ ʪʨʘʥʩʧʦʨʪʝʨʘ ʛʣʶʢʦʟʳ I, ʣʦʢʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ.  

ʈʝʛʠʦʥʘʨʥʳʡ ʛʠʧʦʤʝʪʘʙʦʣʠʟʤ, ʚʳʷʚʣʷʝʤʳʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɹɸ, ʷʚʣʷʝʪʩʷ ʥʝ ʧʝʨʚʠʯʥʦ-

ʜʝʛʝʥʝʨʘʪʠʚʥʳʤ, ʘ ʩʦʩʫʜʠʩʪʳʤ ʧʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ, ʦʥ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʝʨʚʠʯʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ɸʙʨʘʭʘʤ ʄʘʩʣʦʫ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʩʚʦʝʡ ʞʠʟʥʠ ʧʳʪʘʣʩʷ ʜʦʢʘʟʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʣʶʜʠ 

ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ. ʇʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʦʥ ʠʤʝʣ ʚ ʚʠʜʫ 

ʩʪʨʝʤʣʝʥʠʝ ʯʝʣʦʚʝʢʘ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʧʦʩʪʦʷʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʉʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʳʩʰʝʡ ʩʪʫʧʝʥʴʶ ʩʨʝʜʠ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʩʠʭʠʢʝ.  

ɸʙʨʘʭʘʤ ʄʘʩʣʦʫ ʧʨʠʟʥʘʚʘʣ, ʯʪʦ ʣʶʜʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʦ 

ʪʘʢʞʝ ʧʦʣʘʛʘʣ, ʯʪʦ ʵʪʠ ʧʦʪʨʝʙʥʦʩʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ 

(ʈʠʩʫʥʦʢ 2): 

1. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ: ʛʦʣʦʜ, ʞʘʞʜʘ ʠ ʪ. ʜ. 

2. ʇʦʪʨʝʙʥʦʩʪʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʢʦʤʬʦʨʪ, ʧʦʩʪʦʷʥʩʪʚʦ ʫʩʣʦʚʠʡ ʞʠʟʥʠ. 

3. ʉʦʮʠʘʣʴʥʳʝ: ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ, ʦʙʱʝʥʠʝ, ʧʨʠʚʷʟʘʥʥʦʩʪʴ, ʟʘʙʦʪʘ ʦ ʜʨʫʛʦʤ ʠ 

ʚʥʠʤʘʥʠʝ ʢ ʩʝʙʝ, ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

4. ʇʨʝʩʪʠʞʥʳʝ: ʩʘʤʦʫʚʘʞʝʥʠʝ, ʫʚʘʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ, ʧʨʠʟʥʘʥʠʝ, ʜʦʩʪʠʞʝʥʠʝ 

ʫʩʧʝʭʘ ʠ ʚʳʩʦʢʦʡ ʦʮʝʥʢʠ, ʩʣʫʞʝʙʥʳʡ ʨʦʩʪ. 

5. ɼʫʭʦʚʥʳʝ: ʧʦʟʥʘʥʠʝ, ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ, ʩʘʤʦʚʳʨʘʞʝʥʠʝ, ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ  ʠʝʨʘʨʭʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʳʜʝʣʷʝʪʩʷ ʩʝʤʴ 

ʦʩʥʦʚʥʳʭ ʫʨʦʚʥʝʡ (ʧʨʠʦʨʠʪʝʪʦʚ) (ʈʠʩʫʥʦʢ 3): 

1. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ: ʛʦʣʦʜ, ʞʘʞʜʘ ʠ ʪ. ʜ. (ʥʠʟʰʠʡ). 

2. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʯʫʚʩʪʚʦ ʫʚʝʨʝʥʥʦʩʪʠ, ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʩʪʨʘʭʘ ʠ ʥʝʫʜʘʯ. 

3. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʣʶʙʚʠ. 

4. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʫʚʘʞʝʥʠʠ: ʜʦʩʪʠʞʝʥʠʝ ʫʩʧʝʭʘ, ʦʜʦʙʨʝʥʠʝ, ʧʨʠʟʥʘʥʠʝ. 

5. ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ: ʟʥʘʪʴ, ʫʤʝʪʴ, ʠʩʩʣʝʜʦʚʘʪʴ. 

6. ʕʩʪʝʪʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ: ʛʘʨʤʦʥʠʷ, ʧʦʨʷʜʦʢ, ʢʨʘʩʦʪʘ. 

7. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ: ʨʝʘʣʠʟʘʮʠʷ ʩʚʦʠʭ ʮʝʣʝʡ, ʩʧʦʩʦʙʥʦʩʪʝʡ, ʨʘʟʚʠʪʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʯʥʦʩʪʠ (ʚʳʩʰʠʡ).  

ʇʦ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʠʟʣʝʞʘʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʵʪʦ ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʝʩʪʦ ʧʨʝʜʳʜʫʱʝʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʥʦʚʘʷ, ʪʦʣʴʢʦ ʢʦʛʜʘ ʧʨʝʞʥʷʷ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʧʦʣʥʦʩʪʴʶ. ʊʘʢʞʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʝ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʥʝ ʠʤʝʶʪ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʧʦʣʦʞʝʥʠʡ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ. ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʤʝʝʪ ʤʝʩʪʦ ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʘʷ, ʥʦ ʫ ʨʘʟʥʳʭ ʣʶʜʝʡ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ. 
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ʈʠʩʫʥʦʢ 2. ʀʝʨʘʨʭʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦ ɸ. ʄʘʩʣʦʫ [36]. 
 

 
ʈʠʩʫʥʦʢ 3. ʉʦʚʨʝʤʝʥʥʘʷ ʠʝʨʘʨʭʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʉʪʫʧʝʥʠ (ʩʥʠʟʫ ʚʚʝʨʭ): 1. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ. 2. ɹʝʟʦʧʘʩʥʦʩʪʴ. 3. ʃʶʙʦʚʴ/ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʯʝʤʫ-ʣʠʙʦ. 4. ʋʚʘʞʝʥʠʝ. 5. 

ʇʦʟʥʘʥʠʝ. 6. ʕʩʪʝʪʠʯʝʩʢʠʝ. 7. ʉʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ. 

 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʇ4-ʤʝʜʠʮʠʥʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ  ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʝʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, 

ʩʦʭʨʘʥʠʪʴ ʬʘʢʪʦʨʳ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʘ ʛʣʘʚʥʦʝ ï 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʠʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ 

ʜʝʩʷʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ 

ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ.  
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ʇʨʝʜʩʪʘʚʣʷʝʤ ʜʝʩʷʪʴ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩʳ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ [26, 27]: 

1. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè ʠ ʠʥʪʝʨʥʝʪ ʟʘʚʠʩʠʤʦʩʪʴ. 

2. ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ. 

3. ɹʝʩʩʦʥʥʠʮʘ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʚʠʜʳ ʠʥʩʦʤʥʠʡ. 

4. ʆʪʩʫʪʩʪʚʠʝ ʢʫʣʴʪʫʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

5. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʫʭʦʚʥʦʩʪʠ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ. 

6. ʊʫʥʝʷʜʩʪʚʦ ʠ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝ ʚ ʦʙʱʝʩʪʚʝ. 

7. ʇʨʝʣʶʙʦʜʝʷʥʠʝ. 

8. ɿʘʛʨʷʟʥʝʥʥʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ. 

9. ʇʣʦʭʘʷ ʵʢʦʣʦʛʠʷ. 

10. ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠ ʧʨʦʜʫʢʪʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʳ ʜʝʩʷʪʴ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ 

ʥʘ ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ [26]: 

1. ɼʫʭʦʚʥʦʩʪʴ ʠ ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ ʣʠʯʥʦʩʪʠ. 

2. ʊʚʦʨʯʝʩʢʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

3. ɿʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʛʠʛʠʝʥʘ ʤʦʟʛʘ ʠ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʤʦʟʛʘ. 

4. ʂʘʯʝʩʪʚʝʥʥʘʷ ʠ ʯʠʩʪʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ. 

5. ʍʦʨʦʰʘʷ ʵʢʦʣʦʛʠʷ. 

6. ʂʘʯʝʩʪʚʝʥʥʦʝ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ [25]. 

7. ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʦʥ. 

8. ʇʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

9. ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʝʨʦʧʨʦʪʝʢʪʦʨʳ. 

10. ɻʘʨʤʦʥʠʯʥʘʷ ʩʝʤʴʷ. 

ɼʝʩʷʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ 

ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [26]: 

1. ʊʚʦʨʯʝʩʢʘʷ ʣʠʯʥʦʩʪʴ, ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʘʷ ʠ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

2. ɻʠʛʠʝʥʘ ʤʦʟʛʘ ʠ ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʤʦʟʛʘ.  

3. ʍʦʨʦʰʘʷ ʵʢʦʣʦʛʠʷ, ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʯʠʩʪʘʷ ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (ʧʦ ʪʨʝʙʦʚʘʥʠʶ). 

4. ʂʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʨʠʨʦʜʦʡ, ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ.  

5. ʅʫʪʨʠʛʝʥʦʤʠʢʘ ʠ ʥʫʪʨʠʛʝʥʝʪʠʢʘ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ 

çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè.  

6. ʋʧʨʘʚʣʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʤʠ ʨʠʪʤʘʤʠ, ʨʝʛʠʦʥʘʣʴʥʦʝ ʠ ʩʝʟʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

7. ʉʦʚʨʝʤʝʥʥʳʝ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʝʨʦʧʨʦʪʝʢʪʦʨʳ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ 

ʤʝʜʠʮʠʥʳ.  

8. ʋʧʨʘʚʣʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʝʝ ʧʦʚʳʰʝʥʠʝ. 

9 ʋʧʨʘʚʣʷʝʤʳʝ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʦʪʦʥʠʠ. 

10. ɻʘʨʤʦʥʠʯʥʘʷ ʩʝʤʴʷ, ʩʝʤʝʡʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ.  

 

ʏʝʣʦʚʝʢ ʥʠʢʦʛʜʘ ʥʝ ʙʳʚʘʝʪ ʩʪʘʪʠʯʝʥ, ʦʥ ʚʩʝʛʜʘ ʚ ʜʠʥʘʤʠʢʝ, ʚ ʜʚʠʞʝʥʠʠ. ʂʘʢ ʩʚʦʙʦʜʥʦʝ 

ʩʫʱʝʩʪʚʦ ʯʝʣʦʚʝʢ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʞʠʟʥʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʉ ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʠʩʢ ʧʦʜʣʠʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʯʝʛʦ-ʪʦ ʙʦʣʴʰʝʛʦ, 
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ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠ, ʜʘʞʝ ʙʦʣʴʰʝʛʦ, ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʩʦʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʉʦʚʨʝʤʝʥʥʳʡ Homo sapiens ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʩʪʘʥʦʚʣʝʥʠʷ, ʦʪʨʠʮʘʷ 

ʟʘʣʦʞʝʥʥʫʶ ʚ ʥʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʮʝʥʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɼʣʷ 

ʛʫʤʘʥʠʩʪʠʯʝʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ ʪʘʢʦʡ ʯʝʣʦʚʝʢ, ʦʪʢʘʟʘʚʰʠʡʩʷ ʦʪ ʧʦʠʩʢʘ ʩʤʳʩʣʘ, ʥʘʧʦʣʥʝʥʠʷ ʠʤ 

ʩʚʦʝʡ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʘʪʝʣʝʤ ʩʘʤʦʛʦ ʩʝʙʷ. ʊʦʪ, ʢʪʦ ʧʨʝʜʘʣ ʯʝʣʦʚʝʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʪʚʝʪʠʪʴ ʥʘ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʩʚʦʝʡ ʞʠʟʥʠ: ʢʪʦ ʷ? ʀʤʝʝʪ ʣʠ ʤʦʷ ʞʠʟʥʴ ʩʤʳʩʣ? 

ʂʘʢ ʷ ʤʦʛʫ ʨʝʘʣʠʟʦʚʘʪʴ ʩʝʙʷ, ʜʘʞʝ, ʝʩʣʠ ʷ ʥʘʚʩʝʛʜʘ ʦʜʠʥ? ɺʤʝʩʪʦ ʵʪʦʛʦ ʯʝʣʦʚʝʢ ʤʦʞʝʪ 

ʧʦʜʯʠʥʠʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʱʝʩʪʚʘ ʠ ʥʝ ʚʳʭʦʜʠʪʴ ʟʘ ʵʪʠ ʧʨʝʜʝʣʳ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, 

ʯʪʦ ʧʦʠʩʢ ʩʤʳʩʣʘ ʞʠʟʥʠ ð ʜʝʣʦ ʪʨʫʜʥʦʝ: ʤʥʦʛʠʝ ʩʪʘʥʦʚʷʪʩʷ ʦʪʯʫʞʜʝʥʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʝʙʝ ʠ ʜʨʫʛʠʤ, ʥʝʢʦʪʦʨʳʤ ʥʝ ʭʚʘʪʘʝʪ ʤʫʞʝʩʪʚʘ ʥʘʩʪʦʷʪʴ ʥʘ ʩʚʦʝʤ, ʠʥʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʧʨʠʥʷʪʴ ʪʦ, ʯʪʦ ʛʦʚʦʨʷʪ ʜʨʫʟʴʷ ʠ ʨʦʜʠʪʝʣʠ, ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ. ʇʨʝʦʜʦʣʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʤʦʞʝʪ ʧʦʙʫʜʠʪʴ ʯʝʣʦʚʝʢʘ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʜʝʣʘʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʩʪʦʷʱʝʝ. Homo sapiens 

ʜʦʣʞʝʥ ʧʨʠʥʷʪʴ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʳʙʦʨ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʦʝʡ ʩʫʜʴʙʳ, ʪʘʢ ʢʘʢ ʦʥ 

ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʦʜʥʫ ʝʜʠʥʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ð ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ (ʈʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩʫʥʦʢ 4. ʅʝʡʨʦʥʘʣʴʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [53]. 

 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʤ Homo sapiens ʚʝʜʝʪ ʢ ʜʝʧʨʝʩʩʠʚʥʳʤ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤ. 

ɼʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʦʛʨʦʤʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ɼʝʧʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʫʭʫʜʰʘʶʱʠʤ ʧʨʦʛʥʦʟ ʠ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʝʬʠʮʠʪʘ. ʇʨʠ ʨʘʟʚʠʪʠʠ 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʠʥʜʨʦʤ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ. ɻʠʧʝʨʢʦʨʪʠʟʦʣʝʤʠʷ 

ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ. ʇʦʚʳʰʝʥʠʝ 
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ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʟʚʝʥʘ ʛʝʤʦʩʪʘʟʘ, 

ʧʦʚʳʰʝʥʠʶ ʬʘʢʪʦʨʘ VIII ʠ ʬʘʢʪʦʨʘ ɺʠʣʣʠʙʨʘʥʜʘ, ʩʥʠʞʝʥʠʶ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ 

ʥʦʨʤʘʣʠʟʘʮʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ. 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʢ ʩʦʩʫʜʠʩʪʦʤʫ ʧʦʨʘʞʝʥʠʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʝʠʟʙʝʞʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʛʣʫʙʣʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʶʪʩʷ 

ʟʘʤʝʜʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʩʠʭʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʪʨʫʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, 

ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ. ʋ ʙʦʣʴʥʳʭ ʩ ʧʦʩʪʠʥʩʫʣʴʪʥʦʡ ʜʝʧʨʝʩʩʠʝʡ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʨʘʜʘʶʪ 

ʩʧʦʥʪʘʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʡ, 

ʥʝʡʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊ̫ ʞʝʩʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʷʞʝʩʪʠ ʜʝʧʨʝʩʩʠʚʥʦʛʦ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚʦʟʨʘʩʪʘ ʙʦʣʴʥʦʛʦ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʮʝʨʝʙʨʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ [9ï10]. 

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ, ʭʨʦʥʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʫʩʢʦʨʷʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ɹɸ. ʋʢʘʟʘʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʘʢʪʠʚʠʨʫʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʨʦʯʥʳʭ ʮʠʢʣʦʚ, 

ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ɹɸ ʥʝʦʙʨʘʪʠʤʳʤ (ʈʠʩʫʥʦʢ 5) [53]. 

 

 
 

ʈʠʩʫʥʦʢ 5. ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʢʦʨʨʝʣʷʪʘ ʜʝʧʨʝʩʩʠʠ ʩ 

ʢʦʛʥʠʪʠʚʥʳʤ ʠ ʚʠʩʮʝʨʘʣʴʥʳʤ ʤʦʟʛʦʤ ʧʨʠ ɹɸ [53]. 

 

ʇʦʞʠʟʥʝʥʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

(ʈʠʩʫʥʦʢ 4).  

 

ʉʚʷʟʴ ʤʝʞʜʫ ʩʪʨʝʩʩʦʤ ʠ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ 

ɼʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʛʠʧʧʦʢʘʤʧʘ ʫ ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ʠʩʧʳʪʫʝʤʳʭ) ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʵʧʠʟʦʜʘ ʜʦʩʪʠʛʘʝʪ 11% ʜʣʷ 

ʩʝʨʦʛʦ ʠ ʜʦ 25% ʜʣʷ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ. ɿʥʘʯʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʥʝʨʚʥʦʡ ʪʢʘʥʠ (ʚ 

ʯʘʩʪʥʦʩʪʠ, 10ï25% ʜʣʷ ʛʠʧʧʦʢʘʤʧʘ) ʫ ʯʝʣʦʚʝʢʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʠ ʜʣʠʥʘ ʜʝʥʜʨʠʪʦʚ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ 
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ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʧʨʝʩʩʠʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 30ï50%, ʪ.ʝ. ʯʠʩʣʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʢʦʥʪʘʢʪʦʚ ʠ ʦʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 1ï2 ʧʦʨʷʜʢʘ, ʯʪʦ ʠ ʚʝʜʝʪ ʢ 

ʩʝʨʴʝʟʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ (ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʄʈʊ ð ʬʄʈʊ ʠ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ð ʇʕʊ), ʫ 

ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ ʚ ʵʪʠʭ ʣʠʤʙʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʚ ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʝ ʩʥʠʞʝʥʳ 

ʣʦʢʘʣʴʥʳʡ ʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ ʠ ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ, ʪʦʛʜʘ ʢʘʢ ʦʙʲʝʤ ʤʠʥʜʘʣʠʥʳ ʠ ʫʨʦʚʝʥʴ 

ʝʝ ʤʝʪʘʙʦʣʠʟʤʘ ʫʚʝʣʠʯʝʥʳ. 

ɸʬʬʝʢʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠ ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʩʩʦʤ ʠ ʩʭʦʜʥʳʝ ʩ 

ʜʝʧʨʝʩʩʠʝʡ ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʣʠʤʙʠʯʝʩʢʠʭ 

ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ ʚ ʚʠʜʝ ʥʘʨʫʰʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʫʥʢʮʠʠ ʜʝʥʜʨʠʪʦʚ (ʠʭ 

ʫʢʦʨʦʯʝʥʠʷ, ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʰʠʧʠʢʦʚ ʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ) ʠ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʘ 

ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʛʠʙʝʣʠ ʯʘʩʪʠ ʥʝʨʚʥʳʭ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. 

ʕʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʦ ʚʳʩʦʢʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʠ 

ʜʝʧʨʝʩʩʠʠ ʠ ʪʨʝʚʦʛʠ, ʘ ʪʘʢʞʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʡ 

ʩʪʨʝʩʩ ʠ ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʩʩʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʤʦʛʫʪ ʥʝ ʧʨʦʩʪʦ 

ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʜʝʧʨʝʩʩʠʠ ʠʣʠ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʥʝʡ, ʥʦ ʠ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʥʝʢʦʪʦʨʳʭ 

ʬʦʨʤ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʃʦʢʘʣʠʟʘʮʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʣʠʤʙʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ, ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʷʭ ʠ ʨʦʩʪʨʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʢʦʨʳ ʤʦʞʝʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴ ʤʥʦʛʠʝ ʢʘʢ 

ʩʦʙʩʪʚʝʥʥʦ ʘʬʬʝʢʪʠʚʥʳʝ (ʩʥʠʞʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ, ʪʨʝʚʦʛʘ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ), ʪʘʢ ʠ 

ʤʦʪʦʨʥʳʝ, ʚʝʛʝʪʘʪʠʚʥʳʝ ʠ ʤʥʝʩʪʠʢʦ-ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʨʠ ʜʝʧʨʝʩʩʠʠ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʤʦʟʛʘ ʩʯʠʪʘʝʪʩʷ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʴ 

(ʘʥʛʣ. excitotoxicity) ð ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʨʷʜʘ ʘʛʝʥʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʦʟʙʫʞʜʘʶʱʠʭ 

ʘʤʠʥʦʢʠʩʣʦʪ (ʛʣʫʪʘʤʘʪʘ, NMDA), ʘ ʪʘʢʞʝ ʢʘʣʴʮʠʷ. ɺ ʥʦʨʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʧʨʠʚʦʜʠʪ ʢ ʛʝʥʝʨʘʮʠʠ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʤ ʥʝʡʨʦʥʦʤ ʥʝʨʚʥʦʛʦ 

ʠʤʧʫʣʴʩʘ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʘʪʦʣʦʛʠʠ (ʧʨʠ ʠʟʙʳʪʢʝ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʞʜʘʶʱʠʭ 

ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ ð ʛʣʫʪʘʤʘʪʘ ʠ NMDA, ʉʘ2+ ʠ ʧʨʠ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʤ 

ʥʘʨʫʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ Na+/K+ïɸʊʌʘʟʳ) ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ2+, ʯʪʦ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʫʪʨʘʪʫ ʦʪʜʝʣʴʥʳʭ 

ʦʪʨʦʩʪʢʦʚ ʠʣʠ ʛʠʙʝʣʴ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ. 

ʕʪʠʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʦʨʪʠʟʦʣʘ), ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʩʦʩʪʦʷʥʠʡ 

ʜʠʩʪʨʝʩʩʘ ʠ ʜʝʧʨʝʩʩʠʠ. ʈʦʣʴ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʦʩʠ ʚ 

ʥʝʡʨʦʧʣʘʩʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ  ʚʳʟʚʘʥʥʳʭ 

ʩʪʨʝʩʩʦʤ ʠ ʩʭʦʜʥʳʭ ʩ ʜʝʧʨʝʩʩʠʝʡ ʩʦʩʪʦʷʥʠʷʭ ʚ ʢʨʦʚʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʪʠʢʦʪʨʦʧʠʥïʨʠʣʠʟʠʥʛïʬʘʢʪʦʨʘ (ʂʊʈʌ), ɸʂʊɻ ʠ ʢʦʨʪʠʟʦʣʘ; ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ (ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʝʩʩʘ) ʚʳʟʳʚʘʝʪ ʪʘʢʠʝ ʞʝ ʠʟʤʝʥʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʢʘʢ ʠ 

ʩʪʨʝʩʩʦʛʝʥʥʘʷ ʩʠʪʫʘʮʠʷ, ʘ ʘʜʨʝʥʵʢʪʦʤʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʦʨʦʚ (ʈʠʩʫʥʦʢ 6).  

ʋ 33ï66% ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ ʦʪʤʝʯʘʝʪʩʷ ʛʠʧʝʨʧʣʘʟʠʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʘ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʪʠʟʦʣʘ ʧʦʚʳʰʝʥʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ ʩʦʩʪʦʷʥʠʷ [14]. 

ʇʦʨʦʯʥʳʡ ʢʨʫʛ ʩʪʨʝʩʩʘ (ʈʠʩʫʥʦʢ 7). ʅʘ ʧʨʘʚʦʡ ʜʫʛʝ ʮʠʢʣʘ ʧʦʚʳʰʝʥʥʳʡ ʩʪʨʝʩʩ 

ʦʙʦʩʪʨʷʝʪ ɹɸ, ʚʳʟʳʚʘʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʧʘʪʦʣʦʛʠʠ ʠ ʧʦʪʝʨʝʡ ʢʦʛʥʠʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ. ʅʘ ʣʝʚʦʡ ʜʫʛʝ ʮʠʢʣʘ ʙʦʣʝʟʥʴ ʘʢʪʠʚʠʨʫʶʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʳʝ ʥʝʡʨʦʥʥʳʝ ʮʝʧʠ, 

ʚʳʟʳʚʘʷ ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʘʪʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʜʝʧʨʝʩʩʠʶ ʠ 

ʘʛʨʝʩʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ. ɻʣʘʚʥʘʷ ʠ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʢʘʢ ʚ ʦʙʦʩʪʨʝʥʠʠ ɹɸ ʩʪʨʝʩʩʦʤ (ʚ ʮʝʥʪʨʝ), 

ʵʪʦ ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʝʩʩʦʤ ʩʠʤʧʪʦʤʳ, ʚʳʟʚʘʥʥʳʝ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʝʡ [46]. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 
ʊ. 5. ˉ4. 2019 

DOI: 10.33619/2414-2948/41 

 

86 

 

 
 

ʈʠʩʫʥʦʢ 6. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʜʝʧʨʝʩʩʠʠ [9, 10, 14]. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʇʦʨʦʯʥʳʡ ʢʨʫʛ ʩʪʨʝʩʩʘ [46]. 

 

ʉʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥʮʠʷ, ʩʯʠʪʘʶʱʘʷʩʷ ʚʪʦʨʦʡ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʨʠʯʠʥʦʡ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʩʣʝ ɹɸ ʫ ʧʦʞʠʣʳʭ ʛʨʘʞʜʘʥ 65 ʣʝʪ ʠ ʩʪʘʨʰʝ (ʈʠʩʫʥʦʢ 8), 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʨʫʰʝʥʠʝ ʧʘʤʷʪʠ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʍʨʦʥʠʯʝʩʢʘʷ ʮʝʨʝʙʨʘʣʴʥʘʷ ʛʠʧʦʧʝʨʬʫʟʠʷ ð ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʧʨʠ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ. 

ʅʝʡʨʦʚʘʩʢʫʣʷʨʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ð ʥʝʡʨʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ (ɻʕɹ), ʙʝʪʘïʘʤʠʣʦʠʜʥʳʡ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʦʢʩʠʜʘʪʠʚʥʳʡ ʠ 

ʥʠʪʨʦʟʘʪʠʚʥʳʡ ʩʪʨʝʩʩ, ʜʠʩʬʫʥʢʮʠʷ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʥʝʡʨʦʠʥʬʣʘʤʤʘʮʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠ 

ʫʩʫʛʫʙʣʷʶʪ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ. ʉʦʩʫʜʠʩʪʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʢʣʶʯʘʶʪ ʛʝʪʝʨʦʛʝʥʥʫʶ 

ʛʨʫʧʧʫ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ʇʘʪʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʚʠʪʠʠ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʮʝʨʝʙʨʦʢʣʝʪʦʯʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʳʝ ʠ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ [52]. 

ɻʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ɻʕɹ 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 ʯʫʞʝʨʦʜʥʫʶ. ɻʕɹ ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʶ ʚʳʩʦʢʦʩʝʣʝʢʪʠʚʥʦʛʦ ʬʠʣʴʪʨʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʠʟ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʨʫʩʣʘ ʚ ʤʦʟʛ 
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ʧʦʩʪʫʧʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ, ʙʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ; ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʩ 

ʛʣʠʤʬʘʪʠʯʝʩʢʠʤ ʧʦʪʦʢʦʤ ʚʳʚʦʜʷʪʩʷ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. 

 

 
 

ʈʠʩʫʥʦʢ 8. ʉʪʨʫʢʪʫʨʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

ɼʣʷ ʛʦʤʝʦʩʪʘʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʝʦʙʭʦʜʠʤ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ɻʕɹ (ʈʠʩʫʥʦʢ 9). ʇʨʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ  (ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ɹɸ) ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ 

ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʟʛʘ, ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʘʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʷ.  

 

 
 

ʈʠʩʫʥʦʢ 9. ɻʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʧʨʠ ɹɸ [52]. 

 

ɺʘʞʥʳʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʤ ʠ ʣʝʯʝʙʥʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʵʥʜʦʛʝʥʥʳʭ ʢʣʝʪʦʢ ʦʪ ʩʪʨʝʩʩʘ ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʚʷʟʘʥʥʦʛʦ ʩ ʩʦʩʫʜʠʩʪʦɀʠʥʜʫʮʠʨʦʚʘʥʥʳʤ 

ʧʘʪʦʛʝʥʥʳʤ ʜʝʪʝʨʤʠʥʠʟʤʦʤ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ɹɸ. 

ʈʦʩʪ ʯʠʩʣʘ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʩʦʩʫʜʠʩʪʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʠ), 

ʢʦʨʨʝʣʠʨʫʶʱʠʡ ʩ ʚʦʟʨʘʩʪʦʤ, ʦʙʫʩʣʦʚʣʝʥ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, 

ʧʨʠʚʦʜʷʱʝʡ ʢ ʩʠʩʪʝʤʥʦʤʫ ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ʅʘ ʬʦʥʝ ʣʦʢʘʣʴʥʦʛʦ ʠ/ʠʣʠ ʪʦʪʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ 

ʩʦʩʫʜʦʚ ʦʨʛʘʥʠʟʤ ʩ ʪʨʫʜʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠ ʩʫʙʩʪʨʘʪʥʫʶ ʦʨʛʘʥʥʫʶ ʧʝʨʬʫʟʠʶ ʠ ʘʜʝʢʚʘʪʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʪʝʟʘ ʵʥʝʨʛʠʠ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʤʘʨʢʝʨʘʭ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʦʩʠʥʪʝʟʘ, ʚʳʷʚʣʷʝʤʳʭ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʦ ʠʭ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ: 
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ïʢʣʠʥʠʯʝʩʢʠʝ, ʨʝʘʣʠʟʫʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʢʦʛʥʠʪʠʚʥʦʡ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʬʝʨ; 

ïʣʘʙʦʨʘʪʦʨʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʣʘʢʪʘʪʘʮʠʜʦʟʦʤ ʠ ʜʠʩʙʘʣʘʥʩʦʤ 

ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʄɼɸ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʘʥʪʠʧʝʨʦʢʩʠʜʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʳ; 

ïʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʥʘʣʠʯʠʝ ʦʯʘʛʦʚ ʣʘʢʫʥʘʨʥʦʡ ʠʰʝʤʠʠ ʠ ʜʨʫʛʠʭ 

ʧʨʠʟʥʘʢʦʚ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʤʦʟʛʘ ʧʨʠ ʂʊ/ʄʈʊ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʩʧʝʢʪʨʘ 

ʕʕɻ ʠ ʂʉɸ ʕʕɻ ʩʦ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʝʡ ʩʜʚʠʛʦʤ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʩʪʦʨʦʥʫ 

ʤʝʜʣʝʥʥʳʭ ʚʦʣʥ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʜʝʧʨʝʩʩʠʠ ʵʣʝʢʪʨʦʛʝʥʝʟʘ ʤʦʟʛʘ 

[30]. 

 
ʈʠʩʫʥʦʢ 10. ʇʘʪʦʛʝʥʝʟ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʜʝʛʝʥʝʨʘʮʠʠ [39]. 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ɹɸ ʠ ʩʦʩʫʜʠʩʪʳʭ ʠʟʤʝʥʝʥʠʡ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ 

ʨʦʣʴ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʮʝʨʝʙʨʘʣʴʥʦʡ ʘʤʠʣʦʠʜʥʦʡ ʘʥʛʠʦʧʘʪʠʠ. ʆʥʘ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʢ ʣʦʙʘʨʥʳʤ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤ (ʯʪʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ), ʥʦ ʪʘʢʞʝ ʢ 

ʧʦʨʘʞʝʥʠʶ ʤʝʣʢʠʭ ʮʝʨʝʙʨʘʣʴʥʳʭ ð ʢʦʨʪʠʢʘʣʴʥʳʭ ʠ ʣʝʧʪʦʤʝʥʠʥʛʝʘʣʴʥʳʭ ð ʩʦʩʫʜʦʚ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʥʝʙʦʣʴʰʠʭ ʟʘʚʝʨʰʝʥʥʳʭ ʠ ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʠʥʬʘʨʢʪʦʚ. ɺʟʘʠʤʦʩʚʷʟʴ 

ʩʦʩʫʜʠʩʪʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ɹɸ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʪʝʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ʧʘʪʦʛʝʥʝʟʝ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʜʘʶʪ ʧʘʪʦʣʦʛʠʠ ʢʘʧʠʣʣʷʨʦʚ, ʧʨʠʚʦʜʷʱʝʡ ʢ 

ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʠʧʦʧʝʨʬʫʟʠʠ. ʇʦ ʜʘʥʥʳʤ ʮʝʣʦʛʦ ʨʷʜʘ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʠ ɹɸ ʦʪʤʝʯʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʘʧʠʣʣʷʨʦʚ ʚ ʚʠʜʝ ʠʩʪʦʥʯʝʥʠʷ ʙʘʟʘʣʴʥʦʡ 

ʤʝʤʙʨʘʥʳ, ʜʝʛʝʥʝʨʘʮʠʠ ʧʝʨʠʮʠʪʦʚ, ʦʪʣʦʞʝʥʠʷ ʢʦʣʣʘʛʝʥʘ, ʠʟʤʝʥʝʥʠʡ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

(ʈʠʩʫʥʦʢ 10) [39]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʘʧʠʣʣʷʨʦʧʘʪʠʠ ʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʠʧʦʧʝʨʬʫʟʠʠ ʧʨʠ ɹɸ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ 

ʢʘʧʠʣʣʷʨʦʚ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʚʩʣʝʜʩʪʚʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʚʠʯʥʦ-

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʦʨʘʞʝʥʠʝ ʢʘʧʠʣʣʷʨʦʚ ʚ ʩʠʣʫ ʟʘʢʦʥʦʚ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʧʨʠʚʦʜʠʪ 

ʢ ʥʘʨʫʰʝʥʠʷʤ ʣʘʤʠʥʘʨʥʦʛʦ ʪʦʢʘ ʢʨʦʚʠ ʠ ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʠʧʦʧʝʨʬʫʟʠʠ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, 
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ʩʪʨʘʜʘʝʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʢʘʩʢʘʜ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʡʨʦʥʘʭ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʠ ʠ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʪʠʤʫʣʠʨʫʝʪ ʘʤʠʣʦʠʜʦʛʝʥʝʟ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 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 [11, 12, 32].  

ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʡʨʦʥʦʚ ʥʝ ʠʥʥʝʨʚʠʨʫʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʱʫʶ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ; 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʡʨʦʥʥʦïʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʚʭʦʜʦʚ ʩʦʩʪʘʚʣʷʶʪ ʩʢʦʨʝʝ ʛʣʠʘʣʴʥʳʝ ʧʦʩʨʝʜʥʠʢʠ 

(ʈʠʩʫʥʦʢ 11). 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 ɻʕɹ, ʘ ʪʘʢʞʝ ʦʙʣʝʛʯʝʥʠʶ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʩʚʷʟʠ [48]. 
 

 
 

ʈʠʩʫʥʦʢ 11. ʅʝʡʨʦʚʘʩʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʝʜʠʥʠʮʳ ʧʨʠ ʩʦʩʫʜʠʩʪʦʡ 

ʜʝʤʝʥʮʠʠ ʠ ɹɸ [48]. 

 

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

ʦʙʱʝʛʦ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ [38]. 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 

ɻʕɹ, 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)) [44]. NVU ʦʙʣʝʛʯʘʶʪ ʮʝʨʝʙʨʘʣʴʥʳʡ 

ʢʨʦʚʦʪʦʢ (cerebral blood flow (CBF)) ʚ ʦʪʚʝʪ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʨʦʥʦʚ ʚ 

ʦʪʥʦʰʝʥʠʷʭ, ʥʘʟʳʚʘʝʤʳʭ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʩʚʷʟʴʶ [49]. 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 
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ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʛʫʣʷʮʠʶ CBF ʠ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʳʝ 

ʩʚʷʟʠ (ʈʠʩʫʥʦʢ 12) [48]. 
 

 
 

ʈʠʩʫʥʦʢ 12. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ ʧʨʠ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ɹɸ [48]. 

 

ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʳʭ ʩʚʷʟʝʡ. NVU ʦʙʣʝʛʯʘʝʪ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ (ʠʟʤʝʥʝʥʠʝ ʚ CBF) ʚ ʦʪʚʝʪ ʥʘ ʥʝʨʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʘ ʩʚʷʟʴ ʥʘʟʳʚʘʝʪʩʷ 

ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʦʡ ʩʚʷʟʴʶ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʠʧʝʨʝʤʠʝʡ ʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʦʚ ʠ ʤʦʟʛʘ ʚ ʮʝʣʦʤ (ʈʠʩʫʥʦʢ 11) [49]. 

ʅʝʡʨʦʚʘʩʢʫʣʷʨʥʘʷ ʩʚʷʟʴ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʫʧʨʘʚʣʷʝʪʩʷ ʧʨʷʤʳʤʠ ʥʝʡʨʦʥʥʳʤʠ ʠ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ, ʠʣʠ ʯʝʨʝʟ ʩʣʦʞʥʳʝ ʥʝʡʨʦʛʣʠʦʚʘʩʢʫʣʷʨʥʳʝ ʩʠʛʥʘʣʴʥʳʝ 

ʧʫʪʠ [48]. 

 

ɹʠʦʬʠʟʠʢʘ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʠ ʪʷʞʝʣʳʭ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʎʝʨʝʙʨʘʣʴʥʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʧʨʦʷʚʣʷʝʪ ʙʦʣʴʰʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʯʝʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ 

ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʯʘʩʪʠ ʪʝʣʘ. ʇʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʦʪ ʘʨʪʝʨʠʡ ʢ ʚʝʥʘʤ ʩʦʚʝʨʰʝʥʥʦ ʦʜʠʥʘʢʦʚ ʚʦ 

ʚʩʝʭ ʢʘʧʠʣʣʷʨʥʳʭ ʩʝʪʷʭ [50]. ʄʦʟʛʦʚʳʝ ʩʦʩʫʜʳ ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʳ ʢ ʦʙʳʯʥʳʤ ʥʝʨʚʥʳʤ ʠ 

ʛʫʤʦʨʘʣʴʥʳʤ ʚʣʠʷʥʠʷʤ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʩʪʦʷʥʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʎʅʉ ʚ ʢʠʩʣʦʨʦʜʝ [13].  

ɺ ʠʩʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʫʣʷʮʠʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʜʦʣʛʦ ʥʝ ʙʳʣ ʨʝʰʝʥ 

ʚʦʧʨʦʩ, ʢʘʢʠʤʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʦʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ï ʚʥʝʰʥʠʤʠ 

(ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʩʠʩʪʝʤʥʦʛʦ ɸɼ) ʠʣʠ ʚʥʫʪʨʝʥʥʠʤʠ (ʘʢʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʚʝʣʠʯʠʥʳ 

ʧʨʦʩʚʝʪʘ ʩʦʩʫʜʦʚ ʩʘʤʦʛʦ ʤʦʟʛʘ). 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʜʫʤʘʣʠ, ʯʪʦ ʤʦʟʛʦʚʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʚʦʦʙʱʝ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʊʘʢʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʄʦʥʨʦ [47], ʢʦʪʦʨʳʡ ʨʘʩʩʫʞʜʘʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʚʠʜʫ 

ʪʦʛʦ, ʯʪʦ ʤʦʟʛ, ʢʨʦʚʴ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʝʛʦ ʩʦʩʫʜʘʭ, ʮʝʨʝʙʨʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ ʥʝʩʞʠʤʘʝʤʳ ʠ 

ʧʦʤʝʱʘʶʪʩʷ ʚ ʯʝʨʝʧʥʦʡ ʢʦʨʦʙʢʝ ʩ ʘʙʩʦʣʶʪʥʦ ʨʠʛʠʜʥʳʤʠ ʩʪʝʥʢʘʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʚʠ ʚ 

ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ, ʟʘʢʣʶʯʝʥʥʦʝ ʚ ʦʙʦʣʦʯʝʯʥʳʭ ʠ ʤʦʟʛʦʚʳʭ ʩʦʩʫʜʘʭ, ʠʟʤʝʥʠʪʴʩʷ ʥʝ ʤʦʞʝʪ. 

ʏʝʨʝʟ ʧʦʣʚʝʢʘ ʂʝʣʣʠ [42] ʧʦʜʢʨʝʧʠʣ ʵʪʦ ʤʥʝʥʠʝ ʩʚʦʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʥʘ 

ʦʙʝʩʢʨʦʚʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʥ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʤʦʟʛʘ ʦʩʪʘʚʘʣʠʩʴ ʧʦʩʣʝ 
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ʩʤʝʨʪʝʣʴʥʦʛʦ ʢʨʦʚʦʧʫʩʢʘʥʠʷ ʟʘʧʦʣʥʝʥʥʳʤʠ ʢʨʦʚʴʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ ʚʩʝʭ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ 

ʦʥʠ ʟʘʧʫʩʪʝʚʘʣʠ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʦʢʘʟʘʣʘʩʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʠ ʫʢʨʝʧʠʣʘʩʴ ʚ ʬʠʟʠʦʣʦʛʠʠ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʜʦʢʪʨʠʥʘ ʄʦʥʨʦïʂʝʣʣʠè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʍʠʣʣʘ [41] ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʫʙʝʞʦʤ 

ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʚ ʠʩʪʦʨʠʠ ʠʟʫʯʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ɽʛʦ ʦʧʳʪʳ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʚ ʨʠʛʠʜʥʦʡ ʯʝʨʝʧʥʦʡ ʢʦʨʦʙʢʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʦʚʠ ʚ ʤʦʟʛʦʚʳʭ 

ʩʦʩʫʜʘʭ ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ, ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ. ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ ʍʠʣʣʘ ï ʤʦʟʛʦʚʦʝ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʡ 

ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʠ ʚʝʥʦʟʥʦʛʦ ʜʘʚʣʝʥʠʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ ʘʨʪʝʨʠʘʣʴʥʦʡ, ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʠ ʣʠʢʚʦʨʘ ʚ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʥʝ ʧʨʠʟʥʘʚʘʣʦʩʴ, ʪ. ʢ. ʥʝ ʫʜʘʚʘʣʦʩʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʵʪʠ ʠʟʤʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʧʨʘʚʠʣʦ ʦ ʥʝʠʟʤʝʥʷʝʤʦʩʪʠ ʚ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ ʩʫʤʤʳ ʦʙʲʝʤʦʚ ʢʨʦʚʠ ʠ ʣʠʢʚʦʨʘ ʬʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʦʙʣʶʜʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʩʝʨʜʝʯʥʦʛʦ ʮʠʢʣʘ. ʇʦ ʜʘʥʥʳʤ [19] ʚ ʥʦʨʤʝ ʚ ʤʦʟʛʫ ʢʦʰʢʠ ʟʘ 

ʢʘʨʜʠʦʮʠʢʣ ʧʨʠʪʝʢʘʝʪ 0,15ï0,20 ʤʣ ʢʨʦʚʠ, ʠʟ ʢʦʪʦʨʳʭ 80% ʦʪʪʝʢʘʝʪ ʙʣʘʛʦʜʘʨʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʠ ʪʦʣʴʢʦ 20% ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ ʚ ʤʦʟʛʦʚʳʭ 

ʘʨʪʝʨʠʷʭ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʜʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʤʦʟʛʘ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 20ï30 ʤʢʤ ʧʨʠ ʫʩʣʦʚʠʠ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ. 

ʅʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʣʘʙʳʡ ʢʨʦʚʦʪʦʢ ʠ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʢʘʧʠʣʣʷʨʘʭ ʧʨʠ ʨʝʟʢʦʤ ʧʘʜʝʥʠʠ ʩʠʩʪʝʤʥʦʛʦ ɸɼ ʭʘʨʘʢʪʝʨʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʦʣʴʢʦ ʜʣʷ ʤʦʟʛʘ, 

ʪ.ʢ. ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʦʨʛʘʥʠʟʤʘ ʧʦʜʦʙʥʦʛʦ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ʀ ʭʦʪʷ ʩʦʭʨʘʥʷʶʱʠʡʩʷ ʧʨʠ 

ʵʪʦʤ ʢʘʧʠʣʣʷʨʥʳʡ ʢʨʦʚʦʪʦʢ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʦʯʝʥʴ ʩʣʘʙʳʡ, ʦʥ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʢʦʪʦʨʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʎʅʉ, ʜʣʷ ʯʝʛʦ ʜʦʩʪʘʪʦʯʥʦ 10% ʦʪ 

ʥʦʨʤʘʣʴʥʦʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ [51]. ʇʨʠ ʧʘʜʝʥʠʠ ʦʙʱʝʛʦ ɸɼ ʧʦʯʪʠ ʜʦ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ 

ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʦʩʫʜʠʩʪʳʝ ʤʝʭʘʥʠʟʤʳ ʤʦʟʛʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʚ ʝʛʦ ʢʘʧʠʣʣʷʨʘʭ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʢʘʢ 

ʨʝʜʫʮʠʨʦʚʘʥʥʳʡ ʦʨʪʦʛʨʘʜʥʳʡ ʢʨʦʚʦʪʦʢ, ʪʘʢ ʠ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ [21]. ʕʪʦ ʤʦʞʝʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʙʳʩʪʨʦʤʫ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʦʙʨʘʪʠʤʳʭ ʠʰʝʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʤʦʟʛʦʚʦʡ 

ʪʢʘʥʠ ʧʨʠ ʨʝʟʢʦʤ ʧʘʜʝʥʠʠ ɸɼ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʧʠʥʥʦʤʦʟʛʦʚʘʷ ʞʠʜʢʦʩʪʴ ʟʘʱʠʱʘʝʪ ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ ʤʦʟʛʘ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʦʪ ʢʦʣʝʙʘʥʠʡ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɼʘʚʣʝʥʠʝ ʣʠʢʚʦʨʘ ʠ ʜʘʚʣʝʥʠʝ ʢʨʦʚʠ ʚ ʚʝʥʘʭ 

ʤʛ̫ʢʦʡ ʤʦʟʛʦʚʦʡ ʦʙʦʣʦʯʢʠ ʠʟʤʝʥʷʶʪʩʷ ʚʤʝʩʪʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʞʠʜʢʦʩʪʠ ʟʘʢʣʶʯʝʥʳ ʚʥʫʪʨʠ 

ʨʠʛʠʜʥʦʡ ʛʝʨʤʝʪʠʯʥʦʡ ʢʘʤʝʨʳ. ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʜʘʚʣʝʥʠʷ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʚʝʥʦʟʥʦʡ 

ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʮʝʨʝʙʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʝʝ ʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʚ ʦʙʣʘʩʪʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʠʞʝ ʫʨʦʚʥʷ 

ʩʝʨʜʮʘ, ʘʨʪʝʨʠʘʣʴʥʦʝ ʠ ʚʝʥʦʟʥʦʝ ʜʘʚʣʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɺ ʦʙʣʘʩʪʷʭ ʚʳʰʝ ʩʝʨʜʮʘ ʚʝʥʳ 

ʩʧʘʜʘʶʪʩʷ ʠ ʚʝʥʦʟʥʦʝ ʜʘʚʣʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤ ʜʘʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʠʭ 

ʪʢʘʥʝʡ. ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʧʘʜʘʝʪ ʥʘ ʚʝʣʠʯʠʥʫ, ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʚʳʩʦʪʝ 

ʩʪʦʣʙʘ ʢʨʦʚʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʳʰʝ ʫʨʦʚʥʷ ʩʝʨʜʮʘ. ʄʦʟʛʦʚʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ, ʦʜʥʘʢʦ, 

ʟʘʱʠʱʝʥʦ ʦʪ ʚʣʠʷʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ ɸɼ ʚ 

ʦʩʥʦʚʘʥʠʠ ʯʝʨʝʧʘ ʥʘ 25 ʤʤ ʨʪ. ʩʪ. ʤʝʥʴʰʝ, ʯʝʤ ʩʠʩʪʝʤʥʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ 

ʠ ʘʨʪʝʨʠʘʣʴʥʦʝ ʠ ʚʝʥʦʟʥʦʝ ʠ ʵʢʩʪʨʘʚʘʩʢʫʣʷʨʥʦʝ ʜʘʚʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʯʝʨʝʧʘ ʫʤʝʥʴʰʘʶʪʩʷ ʥʘ 

ʦʜʥʫ ʠ ʪʫ ʞʝ ʚʝʣʠʯʠʥʫ (~25 ʤʤ ʨʪ. ʩʪ.), ʧʝʨʬʫʟʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʝʛʦ ʛʨʘʜʠʝʥʪ ʦʪ ʘʨʪʝʨʠʡ ʢ 

ʚʝʥʘʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

ɺʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʨʦʚʦʪʦʢʘ ʚ ʎʅʉ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʬʬʝʢʪʠʚʥʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʚʩʝʭ ʤʦʟʛʦʚʳʭ ʘʨʪʝʨʠʡ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ 
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ʨʠʛʠʜʥʦʛʦ ʛʝʨʤʝʪʠʯʥʦʛʦ ʯʝʨʝʧʘ, ʤʦʟʛʦʚʳʭ ʦʙʦʣʦʯʝʢ ʠ ʣʠʢʚʦʨʥʦʡ ʩʠʩʪʝʤʳ. ɺʩʝ ʤʦʟʛʦʚʳʝ 

ʘʨʪʝʨʠʠ, ʥʘʯʠʥʘʷ ʩ ʦʩʥʦʚʘʥʠʷ ʤʦʟʛʘ ʠ ʜʦ ʚʝʪʚʣʝʥʠʷ ʥʘ ʧʨʝʢʘʧʠʣʣʷʨʳ ʟʘʢʣʶʯʝʥʳ ʚ ʣʠʢʚʦʨʥʳʝ 

ʢʘʥʘʣʳ ʤʷʛʢʦʡ ʤʦʟʛʦʚʦʡ ʦʙʦʣʦʯʢʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʦʡ ʞʠʜʢʦʩʪʴʶ [3, 18, 31]. 

ʃʠʢʚʦʨʦʥʦʩʥʳʝ ʢʘʥʘʣʳ ʥʘʯʠʥʘʶʪʩʷ ʦʪ ʮʠʩʪʝʨʥʳ ʦʩʥʦʚʘʥʠʷ ʤʦʟʛʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʝʜʠʥʫʶ, ʩʠʣʴʥʦʨʘʟʚʝʪʚʣʝʥʥʫʶ ʩʝʪʴ ʪʨʫʙʦʯʝʢ, ʩ ʷʚʥʦ ʦʬʦʨʤʣʝʥʥʳʤʠ ʩʪʝʥʢʘʤʠ, 

ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʤʦʱʥʳʤʠ ʧʫʯʢʘʤʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʠ ʘʨʘʭʥʦʵʥʜʦʪʝʣʠʝʤ (ʈʠʩʫʥʦʢ 13). 

 

 
 

ʈʠʩʫʥʦʢ 13. ʃʠʢʚʦʨʥʘʷ ʩʠʩʪʝʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. 

 

ɸʨʪʝʨʠʠ 2, ʧʨʦʭʦʜʷʱʠʝ ʧʦ ʣʠʢʚʦʨʦʥʦʩʥʳʤ ʢʘʥʘʣʘʤ 1, ʩʦʭʨʘʥʷʶʪ ʩʚʦʝ ʮʝʥʪʨʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʚʦʣʦʢʥʠʩʪʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ 3 ʧʦʜʚʝʰʠʚʘʶʱʠʤ ʠʭ ʢ ʨʘʟʣʠʯʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ʤʷʛʢʦʡ ʤʦʟʛʦʚʦʡ ʦʙʦʣʦʯʢʠ. ʕʪʠ ʚʦʣʦʢʥʠʩʪʳʝ ʩʪʨʫʥʳ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʵʣʝʤʝʥʪʦʚ 

ʚʝʰʥʝʡ ʬʠʢʩʘʮʠʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʘʨʪʝʨʠʠ ʦʪ ʩʧʘʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʛʦ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʃʠʢʚʦʨ, ʢʘʢ ʥʝʩʞʠʤʘʝʤʘʷ ʠ ʥʝʨʘʟʨʳʚʥʘʷ ʞʠʜʢʦʩʪʴ, 

ʦʢʨʫʞʘʶʱʘʷ ʘʨʪʝʨʠʠ ʠ ʟʘʢʣʶʯʝʥʥʘʷ ʚ ʛʝʨʤʝʪʠʯʥʳʡ ʠ ʨʠʛʠʜʥʳʡ ʤʝʰʦʢ ʠ ʢʦʩʪʥʳʡ ʯʝʨʝʧ 

ʠʛʨʘʶʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʤʦʟʛʦʚʳʭ ʩʦʩʫʜʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʘʨʪʝʨʠʡ, ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ, ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʷ ʜʠʘʤʝʪʨʘ. 

ʕʪʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʢʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʘʷ ʬʣʘʪʪʝʨ ʠ ʢʨʠʪʠʯʝʩʢʦʝ ʩʭʣʦʧʳʚʘʥʠʝ ʘʨʪʝʨʠʡ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʢʦʨʦʩʪʷʭ ʢʨʦʚʦʪʦʢʘ, ʚʳʩʦʢʦʤ ʚʥʫʪʨʠʯʝʨʝʧʥʦʤ ʜʘʚʣʝʥʠʠ ʠ ʥʠʟʢʦʤ ʩʠʩʪʝʤʥʦʤ 

ʘʨʪʝʨʠʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ. ʇʦ ʜʘʥʥʳʤ [2] ʧʨʠ ʦʩʪʨʳʭ ʢʦʣʝʙʘʥʠʷʭ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ 

~ 250 ʜʦ 1500 ʤʤ ʚʦʜ. ʩʪ. ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [43] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʤ ʧʦʜʜʝʨʞʘʥʠʠ ʜʘʚʣʝʥʠʷ 

ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 450 ʤʤ ʚʦʜ. ʩʪ. ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ 

ʨʝʬʣʝʢʪʦʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ɸɼ, ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʠ ʢʨʦʚʦʪʦʢ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʜʝʨʞʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ 

ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʥʝʰʥʝʛʦ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʦʟʛʦʚʳʤ ʘʨʪʝʨʠʷʤ, ʜʘʚʣʝʥʠʷ 

ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 30 ʤʤ ʨʪ. ʩʪ. ʇʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʫ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ ʫ ʞʠʚʦʪʥʳʭ. ʆʩʪʘʥʦʚʢʘ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ 

ʧʨʦʠʩʭʦʜʠʪ ʫ ʦʚʝʮ ʧʨʠ +25 ï 30 ʤʤ ʨʪ. ʩʪ. ʠ ʧʨʠ +20 ʤʤ ʨʪ. ʩʪ. ʫ ʩʚʠʥʝʡ [34], ʪʘʢʞʝ ʧʨʠ +25 ï 

30 ʤʤ ʨʪ. ʩʪ. ʫ ʩʦʙʘʢ [40]. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʧʫʣʴʩʦʚʳʭ 

ʢʦʣʝʙʘʥʠʡ ʣʠʢʚʦʨʘ. 
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ʇʝʨʚʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʥʦʟʥʳʡ ʩʪʘʟ ʙʝʟ 

ʠʟʤʝʥʝʥʠʡ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ 30 ʤʤ ʨʪ. ʩʪ. 

ʚʥʘʯʘʣʝ ʫʩʠʣʠʚʘʝʪʩʷ ʚʝʥʦʟʥʳʡ ʦʪʪʦʢ, ʘ ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʝʛʦ ʦʩʪʘʥʦʚʢʘ. 

ʅʝʣʴʟʷ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʥʝʥʠʝʤ ʘʚʪʦʨʦʚ [4] ʦ ʪʦʤ, ʯʪʦ ʨʠʛʠʜʥʘʷ ʛʝʨʤʝʪʠʯʥʘʷ ʧʦʣʦʩʪʴ 

ʯʝʨʝʧʘ, ʥʘʧʦʣʥʝʥʥʘʷ ʣʠʢʚʦʨʦʤ, ʷʚʣʷʝʪʩʷ ʜʣʷ ʤʦʟʛʘ ʢʘʢ ʙʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʣʝʪʠʟʤʦʛʨʘʬʦʤ. 

ʇʦʵʪʦʤʫ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʝʛʦ ʧʫʣʴʩʦʚʳʭ ʚʦʣʥ ʜʘʶʪ ʮʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʝʤʦʣʠʢʚʦʨʮʠʨʢʫʣʷʮʠʠ ʠ ʦʙʦʩʥʦʚʘʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʜʠʥʘʤʠʢʝ ʩʦʦʪʥʦʰʝʥʠʡ ʦʙʲʝʤʦʚ ʠ ʜʘʚʣʝʥʠʡ ʚ ʟʘʢʨʳʪʦʡ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ ʚʦ ʚʨʝʤʷ ʩʝʨʜʝʯʥʦʛʦ 

ʧʫʣʴʩʦʚʦʛʦ ʮʠʢʣʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʉʄʂ) ʫ ʯʝʣʦʚʝʢʘ ʧʦ 

ʜʘʥʥʳʤ [37] ʩʣʝʜʫʶʱʠʝ. ʀʟ 1500 ʛ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʤʘʩʩʳ ʥʘ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠʭʦʜʠʪʩʷ 80 ʤʣ ʦʙʲʝʤʘ, ʥʘ ʩʧʠʥʥʦʤʦʟʛʦʚʫʶ ʞʠʜʢʦʩʪʴ 150 ʤʣ. ɺ ʥʦʨʤʝ 

ʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ ʫ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ 750 ʤʣ/ʤʠʥ. ɺʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʨʦʚʠ ʧʦ ʩʦʥʥʦʡ 

ʘʨʪʝʨʠʠ ʜʦ ʷʨʝʤʥʦʡ ʚʝʥʳ 10 ʩ. ɺʥʫʪʨʠʯʝʨʝʧʥʦʝ ʜʘʚʣʝʥʠʝ (ɺʏɼ) ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʧʦʣʦʞʝʥʠʠ 10 ʤʤ ʨʪ. ʩʪ. ɺ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ 2ī12 ʤʤ ʨʪ. ʩʪ., ʪʦʛʜʘ ʢʘʢ ʥʘ ʧʦʷʩʥʠʯʥʦʤ 

ʫʨʦʚʥʝ ʜʘʚʣʝʥʠʝ ʣʠʢʚʦʨʘ 30 ʤʤ ʨʪ. ʩʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʚʣʝʥʠʝ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ 

ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ, ʯʪʦ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʚʝʥʦʟʥʦʝ ʜʘʚʣʝʥʠʝ. ʄʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ ʠ ʧʦʪʨʝʙʣʝʥʠʝ 

ʆ2  ʦʩʪʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ, ʧʦʢʘ ɺʏɼ ʦʩʪʘʝʪʩʷ ʥʠʞʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ 

40 ʤʤ ʚʦʜ. ʩʪ. ʇʠʘʣʴʥʳʝ ʚʝʥʳ ʩʧʘʜʘʶʪʩʷ ʣʠʰʴ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ ɺʏɼ. ɼʘʚʣʝʥʠʝ 

ʚ ʥʠʭ ʚʳʰʝ ɺʏɼ ʥʘ 5-20 ʤʤ ʚʦʜ. ʩʪ., ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʩʠʥʫʩʦʚ ʵʪʘ ʨʘʟʥʠʮʘ 5ï7 ʤʤ ʚʦʜ. ʩʪ. 

ʂʨʦʚʝʥʘʧʦʣʥʝʥʠʝ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ ï ʚʝʣʠʯʠʥʘ ʥʝʧʦʩʪʦʷʥʥʘʷ. ʆʥʘ ʥʝʧʨʝʨʳʚʥʦ 

ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʘʢʪ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʩʝʨʜʮʘ ʠ ʯʘʩʪʦʪʦʡ ʜʳʭʘʥʠʷ, ʥʦ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʝʝ 

ʤʝʜʣʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ (ʚʦʣʥʳ III ʧʦʨʷʜʢʘ) [20]. ʇʫʣʴʩʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 15ï20% ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʚ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ. ʂʨʦʤʝ ʪʦʛʦ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʝ ʩʦʩʫʜʦʚ ʤʦʟʛʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʊʘʢ ʢʘʢ ʚʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʥʠʞʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʟʛʘ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʘʨʪʝʨʠʠ ʚʠʣʠʟʠʝʚʘ ʢʨʫʛʘ, ʚʦʟʨʘʩʪʘʝʪ, ʚ ʧʦʣʦʩʪʠ ʩʚʦʜʘ 

ʯʝʨʝʧʘ ʦʥʦ ʧʘʜʘʝʪ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʢʨʦʚʠ ʚ ʧʠʘʣʴʥʳʭ ʚʝʥʘʭ, 

ʢʦʪʦʨʳʝ ʦʧʦʨʦʞʥʷʶʪʩʷ ʚ ʩʠʥʫʩʳ ʪʚʝʨʜʦʡ ʤʦʟʛʦʚʦʡ ʦʙʦʣʦʯʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʞʝʩʪʢʠʝ ʪʨʫʙʢʠ ʪʨʝʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʲʝʤʘ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʉʄʂ, ʵʥʝʨʛʠʷ ʩʨʝʜʥʝʛʦ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʜʦʩʪʘʚʢʫ ʢʨʦʚʠ ʢ ʢʘʧʠʣʣʷʨʘʤ. ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʦʷʥʩʪʚʦ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ʚ ʘʨʪʝʨʠʷʭ ʤʦʟʛʘ ʚʧʣʦʪʴ ʜʦ ʘʨʪʝʨʠʦʣ ʜʠʘʤʝʪʨʦʤ 50-40 ʤʢʤ, 

ʧʨʠʯʝʤ ʧʫʣʴʩʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 1/3 ʦʪ ʝʛʦ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ. ʆʪʪʦʢ ʢʨʦʚʠ ʦʪ ʤʦʟʛʘ 

ʠ ʝʛʦ ʦʙʦʣʦʯʝʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ɸɼ ð ʝʛʦ ʧʫʣʴʩʦʚʳʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ. ʉʠʩʪʦʣʠʯʝʩʢʠʡ ʧʨʠʪʦʢ ʢʨʦʚʠ ʚ ʧʦʣʦʩʪʴ ʯʝʨʝʧʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʣʠʢʚʦʨʘ ʚ ʩʧʠʥʘʣʴʥʫʶ ʧʦʣʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʪʦʤʫ 

ʧʝʨʝʪʦʢʫ ʠ ʦʩʥʦʚʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʝʥʘʤʠ. 

15ï20% ʧʫʣʴʩʦʚʦʡ ʧʨʠʨʦʩʪ ʦʙʲʝʤʘ ʢʨʦʚʠ ʚ ʘʨʪʝʨʠʷʭ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ ʚʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ 

ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥ ʪʦʣʴʢʦ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʘ 

ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʠʥʪʨʘʢʨʘʥʠʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʠ ʚʝʥ ʚ ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʥʘ 

ʪʘʢʫʶ ʨʦʣʴ ʧʦʜʭʦʜʷʪ ʩʦʩʫʜʳ ʤʷʛʢʦʡ ʤʦʟʛʦʚʦʡ ʦʙʦʣʦʯʢʠ. ʆʢʨʫʞʝʥʥʳʝ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ 

ʞʠʜʢʦʩʪʴʶ ʧʠʘʣʴʥʳʝ ʘʨʪʝʨʠʠ ʠ ʚʝʥʳ ʧʦʣʫʯʘʶ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʯʝʨʝʟ ʥʝʩʞʠʤʘʝʤʫʶ ʠ ʥʝʨʘʟʨʳʚʥʫʶ ʩʨʝʜʫ. 
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ʇʫʣʴʩʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʠʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʚ ʛʝʨʤʝʪʠʯʥʦʡ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʣʠʢʚʦʨʥʦʛʦ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʘʧʨʷʤʫʶ 

ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʧʠʘʣʴʥʳʝ ʚʝʥʳ ʠ ʩʜʘʚʣʠʚʘʝʪ ʠʭ. ʈʠʪʤʠʯʥʦʝ ʩʞʘʪʠʝ ʚʝʥ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʧʫʣʴʩʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʢʨʦʚʦʪʦʢʘ ʚ ʩʠʥʫʩʘʭ ʠ ʚʥʫʪʨʝʥʥʝʡ ʷʨʝʤʥʦʡ ʚʝʥʝ. ʊʘʢʦʡ 

ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʩʫʜʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʩ ʘʨʪʝʨʠʡ ʥʘ ʚʝʥʳ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʫʶ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ ʧʦ ʘʨʪʝʨʠʷʤ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ [17] ʥʘ ʢʦʰʢʘʭ ʠ ʩʦʙʘʢʘʭ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ ʩ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʚʭʦʜʘ ʥʘ ʚʝʥʳ 

ʤʦʟʛʘ ʨʘʚʥʘ 25 ʤ/ʩ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʵʢʩʪʨʘʢʨʘʥʠʘʣʴʥʳʤ ʘʨʪʝʨʠʷʤ ʧʫʣʴʩʦʚʘʷ ʚʦʣʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 5ï7 ʤ/ʩ. ɺ ʘʨʪʝʨʠʷʭ ʚʠʣʠʟʠʝʚʘ ʢʨʫʛʘ ʵʪʘ ʩʢʦʨʦʩʪʴ ʦʢʘʟʘʣʘʩʴ 

ʦʯʝʥʴ ʥʠʟʢʦʡ 1,2 ʤ/ʩ. ʅʘ ʦʪʨʝʟʢʝ ʤʝʞʜʫ ʩʦʥʥʦʡ ʘʨʪʝʨʠʝʡ ʠ ʮʝʨʝʙʨʘʣʴʥʳʤʠ ʩʦʩʫʜʘʤʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʣʥʳ ʜʘʚʣʝʥʠʷ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʣʘʩʪʠʯʥʦʩʪʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʥʘʙʞʘʶʱʝʡ ʛʦʣʦʚʥʦʡ ʤʦʟʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʢʚʦʨʥʳʝ ʦʢʨʫʞʝʥʠʝ ʧʠʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʠ ʚʝʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʟʘʤʢʥʫʪʦʡ ʨʠʛʠʜʥʦʡ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ, ʥʘʜʝʞʥʦ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʩʦʩʫʜʠʩʪʫʶ ʩʪʝʥʢʫ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʥʝʟʘʧʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʨʦʩʚʝʪʘ ʩʦʩʫʜʠʩʪʦʡ ʪʨʫʙʢʠ, ʢʘʢ ʚ ʩʪʦʨʦʥʫ 

ʨʘʩʰʠʨʝʥʠʷ, ʪʘʢ ʠ ʚ ʩʪʦʨʦʥʫ ʩʫʞʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʘʨʪʝʨʠʡ ʠ ʚʝʥ ʤʷʛʢʦʡ ʤʦʟʛʦʚʦʡ 

ʦʙʦʣʦʯʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʉʫʞʝʥʠʝ ʘʨʪʝʨʠʡ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʨʘʩʰʠʨʝʥʠʠ ʚʝʥ, ʘ ʨʘʩʰʠʨʝʥʠʝ ʘʨʪʝʨʠʡ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʩʫʞʝʥʠʠ ʧʠʘʣʴʥʳʭ ʚʝʥ. 

ɺʦʟʨʘʩʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʦʩʫʜʠʩʪʳʭ ʠ ʣʠʢʚʦʨʥʳʭ ʢʘʥʘʣʦʚ, ʥʘʨʫʰʝʥʠʝ 

ʨʝʛʫʣʷʮʠʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ. 

ʕʪʦ ʫʤʝʥʴʰʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ ʢ ʥʝʡʨʦʥʘʤ ʤʦʟʛʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʝʥʠʣʴʥʦʡ ʜʝʤʝʥʮʠʠ.  

ʆʜʥʘʢʦ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ 

ʢʘʢʫʶ-ʣʠʙʦ ʦʜʥʫ ʧʨʠʯʠʥʫ ʩʥʠʞʝʥʠʷ ʚʥʫʪʨʠʮʝʨʝʙʨʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʤʦʟʛʦʚʳʭ ʘʨʪʝʨʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʆʜʥʘʢʦ, ʩʝʥʠʣʴʥʘʷ ʜʝʤʝʥʮʠʷ ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ, ʯʝʤ ʘʪʝʨʦʩʢʣʝʨʦʟ. ʇʦʵʪʦʤʫ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʨʫʛʘʷ ʧʨʠʯʠʥʘ ʨʘʟʚʠʪʠʷ 

ʩʦʩʫʜʠʩʪʦʡ ʩʝʥʠʣʴʥʦʡ ʜʝʤʝʥʮʠʠ. 

ɺ [15] ʚʳʜʚʠʥʫʪʘ ʠ ʜʦʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ ʪ. ʥ. çʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʝʨʜʮʘè. ʉʫʪʴ ʵʪʦʡ ʛʠʧʦʪʝʟʳ 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʉʫʱʝʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤ ʘʢʪʠʚʥʦʛʦ ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʠʘʣʴʥʳʭ 

ʚʝʥ. ʋʤʝʥʴʰʘʷʩʴ ʚ ʦʙʲʝʤʝ, ʦʥʠ ʦʩʚʦʙʦʞʜʘʶʪ ʤʝʩʪʦ ʜʣʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ. 

ʄʠʥʠʤʘʣʴʥʳʝ (1-2 ʤʤ ʚʦʜ. ʩʪ.) ʢʦʣʝʙʘʥʠʷ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʦʧʝʨʝʞʘʶʱʝʛʦ ʵʪʫ ʚʦʣʥʫ ʩʦʢʨʘʱʝʥʠʷ ʧʠʘʣʴʥʳʭ ʚʝʥ. ʊʘʢʦʡ ʘʢʪʠʚʥʳʡ, 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʡ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʦʡ, ʤʝʭʘʥʠʟʤ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ 

ʧʠʘʣʴʥʳʭ ʚʝʥ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʤʦʞʥʦʩʪʠ 5-ʢʨʘʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʤʦʟʛʦʚʳʭ 

ʘʨʪʝʨʠʷʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʘʤʝʪʥʳʭ ʧʫʣʴʩʘʮʠʡ ʣʠʢʚʦʨʘ. ʇʠʘʣʴʥʳʝ ʚʝʥʳ ʦʪ ʧʦʣʥʦʛʦ 

ʩʭʣʦʧʳʚʘʥʠʷ ʫʜʝʨʞʠʚʘʝʪ ʣʠʢʚʦʨʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠ ʫʩʣʦʚʠʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʯʝʨʝʧʘ. ɺ [35] 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʧʠʘʣʴʥʳʭ ʚʝʥ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ 

ʧʫʣʴʩʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ. ɸʢʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʧʠʘʣʴʥʳʭ ʚʝʥ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʧʠʘʣʴʥʦʛʦ ʚʝʥʦʟʥʦʛʦ ʥʘʩʦʩʘ, ʪ. ʝ. çʮʝʨʝʙʨʘʣʴʥʦʛʦ ʩʝʨʜʮʘè. ʕʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʦʤʦʛʘʶʪ ʧʦʥʷʪʴ ʥʝ ʚʩʝʛʜʘ 

ʷʩʥʳʝ ʧʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʡ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ 

ʧʨʠ ʩʦʩʫʜʠʩʪʦʡ ʩʝʥʠʣʴʥʦʡ ʜʝʤʝʥʮʠʠ. ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ çʮʝʨʝʙʨʘʣʴʥʦʛʦ 

ʩʝʨʜʮʘè ̫ʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʩʦʢʨʘʱʝʥʠʡ ʧʠʘʣʴʥʳʭ ʚʝʥ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʦʡ, ʪʦʯʥʝʝ, ʩ ʚʦʣʥʦʡ ʘʢʪʠʚʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʤʦʟʛʦʚʳʭ ʘʨʪʝʨʠʡ, ʦʧʝʨʝʞʘʶʱʝʡ 

ʚʦʣʥʫ ʜʘʚʣʝʥʠʷ. ɺʦʣʥʘ ʘʢʪʠʚʥʦʛʦ ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʠʘʣʴʥʳʭ ʚʝʥ ʠ ʘʨʪʝʨʠʘʣʴʥʘʷ 
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ʚʦʣʥʘ ʨʘʩʰʠʨʝʥʠʷ ʩʦʩʫʜʦʚ ʚʦʟʥʠʢʘʶʪ ʩʠʥʭʨʦʥʥʦ ʠ ʫʧʨʘʚʣʷʶʪʩʷ ʠʟ ʦʜʥʦʛʦ ʮʝʥʪʨʘ ï 

ʩʝʨʜʝʯʥʦʛʦ ʧʝʡʩʤʝʢʝʨʘ. ʇʦʵʪʦʤʫ, ʜʣʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʦʯʝʥʴ ʚʘʞʥʘ ʥʦʨʤʘʣʴʥʘʷ 

ʨʘʙʦʪʘ ʩʝʨʜʮʘ, ʝʛʦ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʬʣʝʢʪʦʨʥʦʡ ʩʚʷʟʠ 

ʩʝʨʜʝʯʥʦʛʦ ʧʝʡʩʧʝʢʝʨʘ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ, ʘ ʚ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ ʠ ʩ ʚʝʥʦʟʥʦʡ ʩʠʩʪʝʤʘʤʠ. 

ʅʘʨʫʰʝʥʠʝ ʨʝʬʣʝʢʪʦʨʥʳʭ ʩʚʷʟʝʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʧʠʘʣʴʥʳʭ ʚʝʥ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʪʘʨʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʚʝʜʫʪ ʢ ʩʦʩʫʜʠʩʪʦʡ ʩʝʥʠʣʴʥʦʡ ʜʝʤʝʥʮʠʠ. ɻʣʘʚʥʳʤ ʩʠʤʧʪʦʤʦʤ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʦʙʳʪʠʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩ 1994 ʛ ʚ ʅʀʀ çʂʦʤʧʴʶʪʝʨʥʦʡ ʵʣʝʢʪʨʦʩʪʨʫʢʪʫʨʦʛʨʘʬʠʠè, ʎʝʥʪʨʝ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʛ. ʉʘʤʘʨʘ, ɻʝʨʠʘʪʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ 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 

[5, 6, 8, 28]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩʠʩʪʝʤʥʫʶ ʠ 

ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ, ʧʨʦʚʝʩʪʠ ʫʛʣʫʙʣʝʥʥʳʡ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [29].  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʢʘʨʜʠʦʣʦʛʠʠ, 

ʛʝʨʠʘʪʨʠʠ ʠ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, 

ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ  ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, 

ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ [24, 25, 29].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʩ 

ʚʦʟʨʘʩʪʦʤ: ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, 

ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʝ ʠ ʨʷʜ ʜʨʫʛʠʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ ʧʨʝʜʣʦʞʝʥʦ ʙʦʣʝʝ 100 ʤʘʨʢʝʨʦʚ ʚʦʟʨʘʩʪʥʳʭ 

ʠʟʤʝʥʝʥʠʡ. 

ʆʮʝʥʢʘ ʩʪʘʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʘʭ, ʧʨʦʚʦʜʠʪʩʷ ʧʦ 

ʚʝʣʠʯʠʥʝ ʦʪʢʣʦʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ɹɺ) ʯʝʣʦʚʝʢʘ ʦʪ ʝʛʦ 

ʢʘʣʝʥʜʘʨʥʦʛʦ ʚʦʟʨʘʩʪʘ (KB), ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ 

ʚʦʟʨʘʩʪʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ɹɺ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʮʝʥʢʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʩʮʝʧʣʝʥʥʳʭ ʩ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʠ ʧʨʦʮʝʩʩʘʤʠ ʩʪʘʨʝʥʠʷ 

ʯʝʣʦʚʝʢʘ: ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʦʞʠʨʝʥʠʝ, ʩʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ 2-ʛʦ ʪʠʧʘ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʠ ʜʨ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ð ɻ ʪʦ ʠʟʫʯʝʥʠʷ ʧʝʨʬʫʟʠʠ ʤʦʟʛʘ ʧʫʪʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʥʳʝ 

ʫʨʦʚʥʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ʩʠʩʪʝʤʥʳʡ, ʨʝʛʠʦʥʘʨʥʳʡ, ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʡ) ʠ 

ʚʣʠʷʥʠʝ ʥʘ ʪʨʦʤʙʦʮʠʪʘʨʥʦʝ ʟʚʝʥʦ ʛʝʤʦʩʪʘʟʘ. ʆʙʘ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʦʧʪʠʤʠʟʠʨʫʷ ʤʦʟʛʦʚʦʡ 

ʢʨʦʚʦʪʦʢ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʶʪ ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʚ ʦʮʝʥʢʝ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ, 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʩʫʜʠʩʪʳʭ ʙʘʩʩʝʡʥʘʭ ʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ ʯʝʣʦʚʝʢʘ ʧʨʦʚʦʜʠʣʩʷ ʚʦ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʚʝʨʪʳʚʘʶʱʝʡ ʠ ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʘʤʠ ʢʨʦʚʠ. 
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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 ɻʕɹ 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 ʯʫʞʝʨʦʜʥʫʶ. ɻʕɹ 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.  

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.  

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. 
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Abstract. Arterial hypertension is probably one of the most widespread diseases. According to 

statistics, the prevalence of AH at the age of 45ï54 years among women is 58%, and at the age of 

55ï64 years it increases to 74.5%. Given the fact that the antihypertensive drugs are provided in 

the age group of 55ï64 years, the order of 80% provides that the effectiveness of the use of drug 

therapy is only 30%. It is at this age that the postmenopause period occurs. On average, the duration 

of postmenopausal varies from 5 to 6 years and can last up to 65ï69 years. Compared with men of 

the same age group, cardiovascular diseases are significantly less frequently affected. The presence 

of cardinal changes in the mechanism of occurrence and course of the pathology of 

the cardiovascular system in men and women, primarily due to the general differences and 

cardioprotective effects of ovarian hormones. It has been established that in the period of 

postmenopause a significant increase in the frequency of arterial hypertension occurs in women. 

Hypoestrogenism plays a significant role in the formation of arterial hypertension in this cohort of 

patients, and this affects the endothelium leading to its dysfunction, and its implementation is 

carried out through the components of the metabolic syndrome. From an analysis of the literature, it 

can be seen that the effect of hormone replacement therapy should be positive. Nevertheless, it 

should be noted that the development of arterial hypertension in postmenopause is a complex and 

multifaceted process. 

 

ɸʥʥʦʪʘʮʠʷ. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, ʧʦʞʘʣʫʡ, ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɸɻ ʚ ʚʦʟʨʘʩʪʝ 45ï54 ʣʝʪ 

ʩʨʝʜʠ ʞʝʥʱʠʥ   58%, ʘ ʥʘʯʠʥʘʷ ʩ ʚʦʟʨʘʩʪʘ 55ï64 ʣʝʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 74,5%. ʋʯʠʪʳʚʘʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 55ï64 ʣʝʪ ʧʨʠʝʤ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʜʦʩʪʠʛʘʝʪ ʧʦʨʷʜʢʘ 80%, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʡ ʪʝʨʘʧʠʠ ʜʦʩʪʠʛʘʝʪ 
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ʚʩʝʛʦ ʣʠʰʴ 30%. ʀʤʝʥʥʦ ʥʘ ʵʪʦʪ ʚʦʟʨʘʩʪ ʠ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʠʦʜ ʧʦʩʪʤʝʥʦʧʘʫʟʳ. ɺ ʩʨʝʜʥʝʤ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 5 ʜʦ 6 ʣʝʪ ʠ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ 65ï69 ʣʝʪ. 

ɼʦʢʘʟʘʥʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʞʝʥʱʠʥʳ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ, ʜʦʩʪʦʚʝʨʥʦ ʨʝʞʝ ʧʦʜʚʝʨʞʝʥʳ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʫʞʯʠʥʘʤʠ ʦʜʠʥʘʢʦʚʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ. ʅʘʣʠʯʠʝ ʢʘʨʜʠʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʤʝʭʘʥʠʟʤʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʪʝʯʝʥʠʷ ʧʘʪʦʣʦʛʠʠ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ, ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʝʥʜʝʨʥʳʤʠ 

ʨʘʟʣʠʯʠʷʤʠ ʠ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʦʚʘʨʠʘʣʴʥʳʭ ʛʦʨʤʦʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʧʝʨʠʦʜ ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʧʨʦʠʩʭʦʜʠʪ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ ʫ ʞʝʥʱʠʥ. ɻʠʧʦʵʩʪʨʦʛʝʥʠʷ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʫ ʜʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʧʘʮʠʝʥʪʦʢ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʥʜʦʪʝʣʠʡ, ʚʝʜʫʱʠʝ ʢ ʝʛʦ ʜʠʩʬʫʥʢʮʠʠ, ʘ ʨʝʘʣʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʀʟ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ 

ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʛʦʨʤʦʥʦʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩʣʦʞʥʳʡ ʠ 

ʤʥʦʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʤʥʦʞʝʩʪʚʘ ʧʝʨʝʤʝʥʥʳʭ. 
 

Keywords: postmenopause, arterial hypertension. 
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Long-term clinical and epidemiological studies of the last few years have revealed 

heterogeneity in the occurrence of atherosclerotic vascular lesions in people depending on gender 

[1, p. 240]. In addition to modifiable and non-modifiable risk factors, women have their own unique 

factor that increases the risk of cardiovascular complications (RCC) ð postmenopausal estrogen 

deficiency [2, p. 1137]. Under the menopause understand the cessation of menstruation, which is 

caused by a progressive shortage of female sex hormones [3, p. 2378]. It is a proven fact that 

premenopausal women are significantly less likely to suffer from cardiovascular diseases (CD) 

compared with men of the same age group [4, p. 227]. A decrease in hormonal activity leads to the 

formation of lipid spectrum disorders, such as an increase in total cholesterol (cholesterol), low-

density lipoprotein (LDL cholesterol) and triglycerides (TG), which undoubtedly affect the 

increased risk of developing CD [5, p. 672]. In addition to changes in the lipid spectrum during 

menopause, changes also occur in the vessels: prostacyclin production decreases, endothelin levels 

increase, and endothelially dependent vasodilation decreases [6, p. 295]. Subsequently, there is an 

increase in blood pressure (BP) and body weight, there is a redistribution of subcutaneous tissue, a 

change in insulin sensitivity, as a result of which disturbances occur in glucose metabolism. An 

increased risk of CD in postmenopausal patients can be associated with an increase in fibrinogen 

level [7, p. 129]. Many authors agree that surgical menopause is associated with an increased risk of 

CD [8, p. 949] than natural. According to statistics, CDs are more common among women who 

have undergone total ovariectomy at an early age than women of similar age with a preserved 

hormonal status. The increased risk of CD in this group of women can be explained primarily by the 

compensatory reaction of the tissues to phytoestrogens in the absence of adaptation to the 

conditions that have arisen [4, p. 225]. According to literary sources, the postovariectomy 

syndrome, especially the climacteric syndrome, occurs in 65ï85% of women [8, p. 949]. The 

syndrome occurs with the occurrence of both metabolic and endocrine disorders among them and 

endothelial dysfunction, impaired metabolic processes in bone tissue, etc.  

According to a study conducted by A. Maccartur et al. (2015) arterial hypertension (AH), 

among women of reproductive age who had ovariectomy, was detected in 35.9% of cases [6, p. 

300]. In the premenopausal period, hypertension is less common than in men, but subsequently, the 
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prevalence of hypertension increases and exceeds the level among men of the same age group [6, p. 

301]. Still, data on the relationship between menopause and hypertension in women are 

contradictory and ambiguous. A number of studies clearly demonstrate higher levels of blood 

pressure in postmenopausal women. The relationship of menopause and hypertension is extremely 

difficult to establish due to the fact that the menopause period coincides with involutional changes, 

and they correlate with body mass index, behavioural factors, and the social level of patients. 

Menopause is characterized by a progressive deficiency of female sex hormones - estrogen and 

progesterone, which are important participants in the regulation of vascular tone and blood pressure 

[4, p. 225]. Estrogens interact with specific receptors of sex hormones located in the vascular wall, 

which leads to their antiproliferative effect on vascular smooth muscle cells. Estrogens are also 

characterized by endotheliumïdependent / independent vasodilatory effects, improved endothelium 

functionality, and suppression of calcium transport through calcium channels. Progesterone is 

involved in the regulation of arteriole tone, and the mechanism of action is similar to calcium 

antagonists. In addition, it reduces the reabsorption of sodium, i.e., it has essentially anti-

mineralocorticoid effect [2, p. 1140]. Today, a number of mechanisms are known that interpret an 

increase in blood pressure during menopause. Menopause is accompanied by an increase in body 

mass index and metabolic disorders. The lack of estrogen in postmenopausal disease can upset the 

balance between vasoactive hormones and the functioning of the cells of the smooth muscle vessels, 

probably through electrolyte imbalance. In menopause, there is a redistribution of Na + in the body, 

an increase in the level of haemoglobin and red blood cells, which affects blood viscosity, and 

eventually, it leads to an increase in blood pressure. There is a point of view that hypertension in 

women in the postmenopausal period is primarily due to an increase in total peripheral vascular 

resistance (PVR), and determines the rise in blood pressure, as evidenced by the close correlation 

relationship between these indicators. An increase in blood pressure in postmenopausal women is 

considered to be a component of metabolic syndrome (MS). To date, a number of mechanisms that 

constitute the basis of the MS. In physiological terms, pancreatic insulin is released in response to 

glucose, but there are situations when hyperinsulinemia develops (in this context as a result of 

insulin resistance) when insulin titer must increase to maintain the physiological level of 

normoglycemia. A number of lipid enzymes and lipoprotein metabolism are sensitive to insulin, 

which suggests a violation of lipid metabolism during insulin resistance. For postmenopausal 

women, a central redistribution of fat is more characteristic in comparison with premenopausal 

women or those receiving hormone replacement therapy (HRT) [2, p. 1130], which correlates with 

adverse changes in blood pressure. 

HRT applied for a long time (5ï7 years), has a corrective effect on menopausal metabolic 

syndrome [1, p. 243]. The complex effect of using HRT in the postmenopausal period also has a 

positive effect on the improvement of lipid metabolism, endothelial function, reducing the 

proliferation of smooth muscle cells, increasing the vasodilation potential, initiating the synthesis 

and release of NO2 [1, p. 240]. According to a randomized PEPI study conducted by the United 

States Institute of Health, it was noted that HRT does not affect blood pressure in postmenopausal 

women with normotone. Today, the ability of estrogens to have a positive effect on the function and 

structure of blood vessels is known, and also estrogens are capable of leveling vasoconstriction. It is 

also worth noting that in the majority of studies that focused on the effectiveness of HRT, women 

without CD were included, therefore, the effectiveness of HRT in women with hypertension has 

been studied very little. As noted above, estrogens have a positive effect on the lipid profile and 

thus have positive effects on the cardiovascular system. When comparing the effects of 

antihypertensive drugs, it is necessary to focus on the fact that they reduce the positive effects of 

estrogens on lipids. Thus, there are cardinal differences in the formation and course of 
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cardiovascular diseases in men and women, due to the presence of individual gender differences 

and cardioprotection by ovarian hormones in the reproductive period. The fact of increasing the 

frequency of hypertension in women in the postmenopausal period was reliably established. In the 

formation of hypertension in this cohort of patients, hypoestrogenism plays a determining role, 

affecting the components of the metabolic syndrome and endothelial dysfunction. The positive 

effect of HRT on key indicators of the functional status of cardiovascular disease in patients with 

the menopausal syndrome in combination with initial circulatory disorders was noted. 
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Abstract. According to statistics, pathology of the cardiovascular system can occur in 80% of 

patients who have undergone various acute viral infections, including influenza. All these 

manifestations are compensatory in nature and are completed independently without additional 

therapy. Children have respiratory viral infections, arising heart failure and various rhythm 

disturbances, quite often with a protracted course. Perhaps the emergence of an acute process, as 

well as the presence of viruses that can cause difficulties in terms of diagnosis and diagnosis, and 

other controversial issues. This attempt to highlight some controversial points. The detailed 

historical aspect of the formation of this nosological unit. 
 

ɸʥʥʦʪʘʮʠʷ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʧʘʪʦʣʦʛʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ 

ʫ 80% ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʨʘʟʣʠʯʥʳʝ ʦʩʪʨʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ, ʚʢʣʶʯʘʷ ʛʨʠʧʧ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʦʩʠʪ ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʝʨʰʘʝʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ. ʅʦ ʝʩʪʴ ʜʝʪʠ, ʫ ʢʦʪʦʨʳʭ ʥʘ ʬʦʥʝ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʚʦʟʥʠʢʘʝʪ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʨʘʟʣʠʯʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ, ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʩ ʟʘʪʷʞʥʳʤ ʪʝʯʝʥʠʝʤ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩ ʨʠʩʢʦʤ 

ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. ʇʦʨʘʞʝʥʠʷ ʤʠʦʢʘʨʜʘ ʚʦʟʤʦʞʥʦ, ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʨʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ 

ʧʨʠ ʧʝʨʩʠʩʪʝʥʮʠʠ ʚʠʨʫʩʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʧʣʘʥʝ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʠ ʜʨ. ʩʧʦʨʥʳʝ ʤʦʤʝʥʪʳ. ɸʚʪʦʨʘʤʠ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʧʨʝʜʧʨʠʥʷʪʘ 

ʧʦʧʳʪʢʘ ʦʩʚʝʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʧʦʨʥʳʝ ʤʦʤʝʥʪʳ. ɼʝʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʘʩʧʝʢʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʳʝ ʚʦʧʨʦʩʳ 

ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 
 

Keywords: myocarditis, children. 
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One of the urgent problems of modern cardiology is diseases of the heart muscle, among 

which a special place belongs to myocarditis [1, ʨ. 1890]. 

Myocarditis mainly affects young people and children. G. R. Somers (2015), in his study, 

noted that myocarditis was verified in 8.6ï21% of cases, out of the total number of sudden deceased 

children [2, ʨ. 143]. Myocardial damage can occur in the midst of an infectious disease, and during 

the recovery period. With high confidence, it can be argued that from 1 to 5% of all patients with 

respiratory viral infections as well as the flu may have signs of infectious myocarditis. 

So, in one of the studies, which included a retrospective analysis of 1000 case histories of 

patients who died before the age of 10 months, inflammatory changes in the myocardium were 

identified in 9.78% of children [3, ʨ. 224]. Mortality, depending on the severity of the underlying 

disease in children with myocarditis, varies from 0.3 to 26% [4, ʨ. 1130]. 

It should be noted that persons with a history of acute myocarditis, for 12 years after the 

disease, have a significantly greater risk of death or surgical interventions associated with heart 

transplantation [5, ʨ.49]. 

Today, the frequency of occurrence and prevalence of myocarditis in children, according to 

various researchers, varies widely. According to Belozerov (2014), the prevalence of myocarditis in 

the population is 10: 10,000 [5, ʨ. 50]. Recent studies (2015) show that today the incidence and 

prevalence of myocarditis in children tend to decrease, most likely due to pathomorphosis and hypo 

diagnosis of the disease [6, ʨ. 555]. This is due to the fact that myocarditis is characterized by a 

large variety of clinical symptoms (from asymptomatic and low-symptomatic, çerasedè forms to 

severe diffuse myocarditis and cardiogenic shock), and the lack of generally accepted informative 

diagnostic criteria [7, ʨ. 551]. 

The term ómyocarditisô first used I. F. Sobernheim in 1837 [3]. In 1887, the Russian doctor 

Abramov SS presented a description of a kind of heart disease, which was combined with severe 

heart failure, and was characterized by severe progressive course with a further fatal outcome. The 

macroscopic picture revealed by him reflected a complete dilation of the cavities, thrombotic 

masses inside the chambers, areas of thinned myocardium with areas of cardiosclerosis. The direct 

relationship of infection and the identified çfindsè it has not been established. A. Fidler in 1899, 

during microscopic examination of preparations, determined inflammatory infiltration and isolated 

this disease into a separate form: idiopathic myocarditis. In subsequent studies conducted in the 

20th century, it was shown that changes in this process usually correspond to viral myocardial 

damage, sometimes with the development of autoimmune reactions 

The aetiology of myocarditis in children is extremely diverse, but most often myocarditis is 

caused by an infectious agent, in particular viruses. So in 6-8% of cases, myocarditis develops 

during or shortly after sporadic and epidemic viral infections [7, ʨ. 555]. It was found that in acute 

viral infections, myocardial involvement in the pathological process occurs in 10% of cases [8, ʨ. 

906]. Coxsacks A and B enteroviruses, ECHO, rubella virus, adenovirus, herpes simplex virus, 

EpsteinïBarr virus, cytomegalovirus, influenza virus, and others have a particular cardiotropic 

nature [9, ʨ. 203] TORCH-complex. This is due to the cardiotropic nature of viruses and the 

imperfection of the immunological protection of newborns and young children predisposed to this 

disease [10, ʨ. 304]. If a woman is infected, then during pregnancy there is a real possibility of 

transmission of the virus from the mother to the fetus either in utero or in the neonatal period [11, ʨ. 

1670]. Carriage of cytomegalovirus infection and herpes simplex virus can cause intrauterine 

myocarditis [12, ʨ. 1698]. According to the results of some studies, myocarditis in infants was one 

of the manifestations of generalized IUI, wherein 50% of cases the infection was caused by 

cytomegalovirus or herpes simplex virus [13, ʨ. 2616]. The fact is that the viruses of the herpes 

family have the whole set of properties allowing them to become the cause of chronic 
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cardiovascular pathology with alteration of the vascular endothelium, proliferation of smooth 

muscle cells, various immunopathological changes, including polyclonal humoral activation, 

morphological changes of cardiomyocytes [14, ʨ. 500]. 

A common cause of myocarditis in infants is the Coxsackie B virus, which accounts for about 

50% of cases [2, ʨ. 143; 4, ʨ. 1130]. Coxsackie viruses have an affinity for specific receptors 

located on the surface of the cardiomyocyte. It is important to emphasize that the infection caused 

by the Coxsackie virus is erased in half of the cases, which significantly complicates diagnosis [3, 

ʨ. 221]. Among children who died of myocarditis, Coxsackie B-antigen is released in 41% of cases 

[4, ʨ. 1131]. Often myocarditis occurs in infants with congenital heart defects, which themselves are 

accompanied by cardiomegaly and heart failure, while the identification of myocarditis causes 

difficulties, and their prognosis for patients is most serious [12, ʨ. 1699]. Unfortunately, the 

aetiology of non-rheumatic myocarditis is diagnosed only in 25% of cases, while in 75% the 

aetiology is represented by an undifferentiated viral infection [13, ʨ. 2616]. 

Several mechanisms play a role in the pathogenesis of viral myocarditis ð the direct 

cytotoxic effect of the virus on cardiomyocytes (CMC), activation of apoptosis processes, reactions 

of the primary and secondary immune response, remodelling of the contractile apparatus of the 

heart muscle [6, ʨ. 555] These processes take place in three successive stages with different clinical 

symptoms. In the initial phase of the disease, the virus enters the CMC, endothelial cells and 

fibroblasts by endocytosis. Myocardial damage in the initial stages of the disease can be realized by 

direct virus-mediated lysis of CMC or through activation of the primary immune response [7, ʨ. 

551]. In the case of fulminant forms of myocarditis, the massive death of CMC can lead to a serious 

violation of the contractile function of the heart and the rapid progression of heart failure. 

Macrophages and natural killers exacerbate the damage to the heart muscle, destroying infected 

CMC using perforins and granzymes, and also support active inflammation in the myocardium, 

producing pro-inflammatory cytokines [8, ʨ. 905]. The initial phase of myocarditis in the case of an 

adequate immune response can end with the complete elimination of the virus from the myocardium 

with subsequent recovery, but it can go into the second phase - autoimmune [12, ʨ. 1699]. 

The second phase of viral myocarditis begins, as a rule, 10ï14 days after the virus enters the 

myocardium and is characterized by activation of secondary (specific immunity) reactions with the 

production of specific anti-myocardial immunoglobulins of classes G, M and A by plasma cells and 

proliferation of antigen-specific T-lymphocyte clones [3, ʨ. 221]. Leukocyte chemotaxis is 

stimulated, which is accompanied by their migration to the inflammatory focus and adhesion to 

endotheliocytes, impaired microcirculation, and severe damage to the contractile apparatus of the 

heart. The main proinflammatory cytokines that are produced by immune cells in the inflammation 

in this phase of the disease are ɔ-interferon, Ŭ tumour necrosis factor (TNF-Ŭ), IL-1ɓ, IL-2, IL-6, 

IL-17A, IL- 23 [7, ʨ. 557]. The cytokine imbalance plays a great role in the further progression of 

the process and the formation of heart failure [10, ʨ. 305]. In the case of a prolonged inflammatory 

process in the heart muscle, the disease transitions to a third, chronic phase, in which the main 

pathological process is remodelling of the heart muscle with progressive dilatation and the 

development of chronic heart failure [9, ʨ. 203]. Signs of inflammation in the myocardium during 

the histological examination may not be detected, but profound structural and functional changes in 

the contractile apparatus of the heart with the development of fibrosis are usually irreversible. 

Subsequently, the transformation of the disease into dilated cardiomyopathy (DCMP) is possible 

[20]. In 20% of cases, acute myocarditis can turn into DCM as a result of the persistence of the viral 

genome and the constant maintenance of immune inflammation in CMC [2, ʨ. 144]. 

Thus, at present, there is an urgent need to create clear criteria for the diagnosis of 

myocarditis in children, which would allow detecting the disease at early stages of its development, 
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using available laboratory and instrumental methods of research and without resorting to invasive 

technologies [1, ʨ.1899]. 
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Abstract. The steady growth of proliferative diseases from year to year is becoming more and 

more medical and social importance, which is associated with their clinical manifestations and 

recurrent course, adversely affect the quality of life and the ability to work of women. Uterine 

fibroids are the most common benign neoplasm in women of reproductive age. This article 

discusses the key issues of the etiopathogenesis of uterine fibroids. Uterine fibroids are 

a monoclonal hormone-sensitive neoplasm and are the most common tumour of the reproductive 

organs of women. The pathogenesis and developmental mechanisms of uterine fibroids today are 

complex and not fully understood. Perhaps the underlying theory is the óclonal expansion of uterine 

fibroidsô, it is the clonal expansion that initiates the processes of neoangiogenesis, activated by 

tumor growth. Although to this day there remain many controversial and unresolved issues. 

 

ɸʥʥʦʪʘʮʠʷ. ʅʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʧʨʠʦʙʨʝʪʘʝʪ 

ʚʩʝ ʙʦʣʴʰʝʝ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʠʭ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʠ ʨʝʮʠʜʠʚʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ, ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʠ ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ, ʠ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʞʝʥʱʠʥ. ʄʠʦʤʘ ʤʘʪʢʠ ð ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʫ ʞʝʥʱʠʥ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʚʦʟʨʘʩʪʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʢʣʶʯʝʚʳʝ ʚʦʧʨʦʩʳ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʤʠʦʤʳ ʤʘʪʢʠ. ʄʠʦʤʘ ʤʘʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʦʥʦʢʣʦʥʘʣʴʥʦʝ ʛʦʨʤʦʥʦʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʦʧʫʭʦʣʴʶ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʞʝʥʱʠʥ. ʇʘʪʦʛʝʥʝʟ ʠ ʤʝʭʘʥʠʟʤʳ 

ʨʘʟʚʠʪʠʷ ʤʠʦʤʳ ʤʘʪʢʠ ʥʘ ʩʝʛʦʜʥʷ ʩʣʦʞʥʳ ʠ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʳ. ʇʦʞʘʣʫʡ, 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʪʝʦʨʠʝʡ ʷʚʣʷʝʪʩʷ çʢʣʦʥʘʣʴʥʘʷ ʵʢʩʧʘʥʩʠʷ ʤʠʦʤʳ ʤʘʪʢʠè, ʠʤʝʥʥʦ 

ʢʣʦʥʘʣʴʥʘʷ ʵʢʩʧʘʥʩʠʷ ʠʥʠʮʠʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʥʝʦʘʥʛʠʦʛʝʥʝʟʘ, ʘʢʪʠʚʠʟʠʨʫʝʤʘʷ ʦʧʫʭʦʣʝʚʳʤ 

ʨʦʩʪʦʤ. ʍʦʪʷ ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʧʦʨʥʳʭ ʠ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ. 
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The steady growth of proliferative diseases from year to year is becoming more and more 

medical and social value [1, p. 1264], which is associated with their clinical manifestations and 

recurrent course, adversely affect the quality of life and the ability to work of women [2, p. 234]. 

Today, benign proliferative diseases of the pelvic organs (BPDPO) [3, p. 1452], among them uterine 

myoma (UM), genital endometriosis (GE) and endometrial hyperplastic processes (EHP), occupy 

the first place in the overall gynaecological morbidity structure [4, p. 1349]. Moreover, these 

nosological units continue to be considered as independent and independent diseases with specific 

mechanisms of development and a characteristic clinical and morphological picture [5, p. 409], 

which determines the choice of therapeutic and diagnostic tactics, as well as the type of 

rehabilitation of patients. 

Of particular interest is the UM. UM is the most common benign neoplasm in women of 

reproductive age [6, p. 413]. UM is a monoclonal hormone-sensitive neoplasm and is the most 

common tumour of the reproductive organs of women [7, p. 350], but it should be noted that there 

are significant differences in the prevalence of UM. Perhaps the most important reason lies in the 

fact that different researchers use different methods and diagnostic methods, and each method and 

method has its own specific level [8, p. 238; 9, ʨ. 375]. 

Thus, in the course of a study conducted by A. McComaander (2016) in Canada, in 2539 

patients in the age groups from 14 to 50 years, the diagnosis of óUMô was made and verified only in 

5.9% of cases, and more than 55% of women who did not the diagnosis óUMô was made; 

myomatous nodes were diagnosed by means of ultrasound [10, p. 5], and in the case of using 

histomorphological methods for studying the material obtained during the hysterectomy, the 

detectability of UM reaches 68% [11, p. 8740]. 

In their study, A. McComaander et al. (2016) suggest that the influence of the racial factor on 

the distribution of UM is associated with: firstly, socio-economic differences and differences in 

mentality; secondly, with the genetic characteristics of Caucasians and African Americans [12, p. 

1370]. The Ministry of Health of the Russian Federation cites data that the share of UM is up to 

75% of all gynaecological interventions [13, p. 10], of which almost 1/3 is carried out at 

reproductive age. The average age of patients undergoing hysterectomy for UM is 38.42 Ñ 4.14 

years. According to Donnez J., around 300,000 surgical interventions for UM have performed 

annually in the European Union, including about 200,000 total hysterectomies. 

The pathogenesis and mechanisms of UM development are complex and not fully understood. 

Three key mechanisms for the development of uterine fibroids are distinguished: involving the 

hypothalamicïpituitary system in the pathological process; with severe impaired ovarian function; 

with predominant changes in the function of the uterus. 

UM is considered a hormone-dependent myometrium tumour. More often, fibroids occur at 

reproductive age and regress after menopause, when the level of sex hormones rapidly decreases. 

Perhaps the fundamental theory is the óclonal expansion of UMô, it is the clonal expansion that 

initiates the processes of neoangiogenesis, activated by tumor growth. For intensive tumor growth, a 

well-developed vascular network is necessary, but at the same time, the activation of 

neoangiogenesis contributes to the adaptation and regeneration of tissues due to damage. 

Angiogenic factors together with cytokines activate the proliferation of endotheliocytes. The tumor 

has a randomly organized vascular network, which has excessive vascular permeability. Numerous 
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studies have shown that the implementation of hormonal activity is carried out through a system of 

complexïspecific local growth factors, which, in turn, control the growth and differentiation of 

cells. 

The formation of myoma nodes begins at the stage of embryogenesis. Low-differentiated cells 

are affected by various factors even at the stage of intrauterine development, in which the growth 

initiation begins under the influence of estrogen and progesterone. Differentiation of the progenitor 

cell may also be due to the presence of neoplastic transformation of the physiological myometrium. 

MM in its morphogenesis can undergo 3 stages of tissue metabolism: the first is due to the presence 

and formation of the active growth zone, with active cellular metabolism; In the second stage, an 

intensive progressive growth of a neoplasm is observed, with no obvious signs of differentiation, 

the third stage fully combines the signs of the 2nd stage with the additional presence of cell 

differentiation and maturation of the pool of cells.  

It is known for certain that UM has a monoclonal origin, according to experts, it is the pool of 

monoclonal cells that actually initiates neoplastic processes in the myometrium, but most of the 

mechanisms are not fully understood [11, p. 8741]. Trigger factors that are involved in the further 

formation and development of tumor neoplasms include genetic mutations, as well as the influence 

of sex hormones in a consolidated complex with biochemical processes in the extracellular matrix 

myomas [4, p. 1348]. The primary cell, from which atypical cells begin to form, is the 

mesenchymal cell (MK) or smooth muscle cell (SMC) of the myometrium. Many researchers cite 

evidence that during cytogenetic studies, chromosomal abnormalities (aberrations, deletions, 

chromosomal rearrangements with a change in loci) are repeatedly found. The locus 12q of the XV 

chromosome is most often affected, it is also called the locus of aberrant multilevel tumor growth, 

and according to the research conducted by Wise L. A. [10, p. 6] is very significant in the 

development of UM. Thanks to a group of researchers led by Wise LA, a gene was identified ð 

HMGA2 (formerly HMGIC), which is directly related to the development of tumor mechanisms, 

and it is this gene that provides cell proliferation, as well as the HMGA1 gene (formerly HMGIY), 

which provides tissue architectonics. Myoma nodes have high-estrogen and progesterone receptors. 

So A. McComaander et al. (2016) share the view on the correlation between the occurrence and 

development of UM with hormonal status (UM does not occur at puberty in girls and extremely 

rarely in menopausal and postmenopausal women). In menopause, UM regresses, but 

morphological studies prove that UM persists, only decreasing in size. However, most experts are 

similar in the opinion that the exact functional role of estrogen and progesterone in the mechanisms 

of UM development remains extremely paradoxical. The well-known fact that UM is much less 

common in women with more than 2 genera in history. Progesterone, which has an amphoteric 

effect on UM (estradiol and progesterone are involved in the development of uterine fibroids, using 

opposite paths), is also believed to play a significant role in the occurrence of uterine fibroids. 

According to the literature, cited above, the most significant risk factors for UM development are: 

overweight, postponed inflammatory diseases of the pelvic organs, frequent intrauterine 

interventions. In these works, it is noted that combinations of dyshormonal diseases of 

endometomyometry and stromal tissue (components of the extracellular complex) are not 

accidental, as evidenced by the peculiarities of premorbid background, the similarity of clinical 

manifestations, as well as the pathogenetic features of uterine fibroids, genital endometriosis and 

endometrial hyperplastic processes caused by identity risk factors for their development. 

In conclusion of this review, I would like to note that there is no single reason for the 

emergence and development of UM. Many different factors are involved in this process, which 

explains its frequent distribution and heterogeneity of the tumor itself while taking into account 

morphohistochemical features, location, number of nodes and the nature of their growth, as well as 
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clinical manifestations. High medical and social significance requires further detailed study of the 

aetiology, pathogenesis and methods for its timely diagnosis and treatment of UM. 
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ɸʥʥʦʪʘʮʠʷ. ʈʦʞʜʝʥʠʝ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ 

ʧʨʦʙʣʝʤʫ ʚ ʩʚʷʟʠ ʩ ʨʠʩʢʦʤ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ. ʂʣʠʥʠʯʝʩʢʠ ʜʝʬʝʢʪ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ 

ʧʝʨʝʛʦʨʦʜʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʤʘʥʠʬʝʩʪʥʳʤ ʧʦʨʦʢʘʤ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʝʛʦ ʩʠʤʧʪʦʤʘʪʠʢʠ 

ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʜʝʬʝʢʪʘ, ʘ ʪʘʢʞʝ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʨʦʢʘ ʠ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʵʪʦʛʦ ʚʨʦʞʜʝʥʥʦʛʦ ʧʦʨʦʢʘ ʩʝʨʜʮʘ, ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʕʂɻ ʠ ʕʭʦʂɻ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʤʝʞʧʨʝʜʩʝʨʜʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ. ʅʘʤʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 94 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʠ ʣʝʯʝʥʠʠ ʚ ɻɹʋɿ ʈʄ çɼʈʂɹè ʛ. ʉʘʨʘʥʩʢʘ ʟʘ 

ʧʝʨʠʦʜ ʩ ʜʝʢʘʙʨʷ 2016 ʛ. ʧʦ ʤʘʨʪ 2018 ʛ. ɺ ʭʦʜʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʕʂɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʄʇʉ.  ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʣʦʞʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʦʩʠ ʩʝʨʜʮʘ, ʥʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʧʝʨʝʛʨʫʟʢʠ ʧʨʘʚʳʭ ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ, ʦʩʦʙʝʥʥʦ 

ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʇʨʠ ʕʭʦʂɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʄʇʉ, ʧʨʠʯʝʤ ʯʘʱʝ ʧʨʠ 

ʨʘʟʤʝʨʘʭ ʄʇʉ ʙʦʣʝʝ 4 ʤʤ, ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʫʪʦʣʱʝʥʠʝ ʝʛʦ 

ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ. 
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Abstract. The birth of children with congenital heart disease is a serious problem due to 

the risk of infant mortality. Clinically, the atrial septal defect belongs to the low manifest defects. 

The severity of its symptoms depends on the size and location of the defect, as well as, to a greater 

extent, on the duration of the defect and the development of secondary complications. This situation 

dictates the need for early diagnosis of this congenital heart disease, dynamic observation, timely 

treatment, which determines the relevance of this study. In this article, we tried to analyze and 

evaluate in detail the results of ECG and EchoCG of newborns with interatrial communications. We 

carried out a retrospective analysis of 94 case histories of full-term newborns who are undergoing 

inpatient examination and treatment in the hospital of the city of Saransk for the period from 

December 2016 through March 2018. In the course of our study, it was found that the ECG study 

does not reveal specific signs suggesting the presence of MPS. Nevertheless, attention should be 

paid to the position of the electrical axis of the heart, the presence of signs of overloading of the 

right heart, especially the right ventricle. When EchoCG is studied in newborns with MPS, and 

more often with MPS sizes greater than 4 mm, an increase in the right ventricle and thickening of 

its anterior wall are diagnosed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ, ʜʝʬʝʢʪ ʤʝʞʧʨʝʜʩʝʨʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʠ, 

ʤʝʞʧʨʝʜʩʝʨʜʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʜʝʪʠ, ʕʂɻ, ʕʭʦʂɻ. 

 

Keywords: congenital heart defects, interatrial septal defect, interatrial communication, 

children, ECG, Echocardiography. 

 

ʈʦʞʜʝʥʠʝ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ (ɺʇʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ 

ʧʨʦʙʣʝʤʫ ʚ ʩʚʷʟʠ ʩ ʨʠʩʢʦʤ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ [1, ʩ. 62; 2].  

ɺʇʉ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ, ʧʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʫ 0,7-1,7% ʥʦʚʦʨʦʞʜʝʥʥʳʭ [3, ʩ. 

1891]. ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ɺʆɿ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ɺʇʉ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʦʩʪʠʛʘʝʪ 1%, ʧʨʠ 

ʵʪʦʤ ʠʭ ʯʘʩʪʦʪʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 2,4 ʜʦ 14,15 ʥʘ 1000 ʞʠʚʦʨʦʞʜʝʥʥʳʭ [4, ʩ. 141]. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʨʦʢʘ, ʧʦʵʪʦʤʫ ʨʷʜ ʘʚʪʦʨʦʚ ʧʨʝʜʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʟʚʘʥʠʝ çʤʝʞʧʨʝʜʩʝʨʜʥʦʝ ʩʦʦʙʱʝʥʠʝè (ʄʇʉ) ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʛʦ ʪʝʨʤʠʥʘ ʚ 

ʥʝʷʩʥʳʭ ʩʣʫʯʘʷʭ [5, ʩ. 549]. ɺʳʨʘʞʝʥʥʦʩʪʴ ʝʛʦ ʩʠʤʧʪʦʤʘʪʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʜʝʬʝʢʪʘ, ʘ ʪʘʢʞʝ [6, ʩ. 905], ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʦʨʦʢʘ ʠ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ ʦʩʣʦʞʥʝʥʠʡ [7, ʩ. 200; 8, ʩ. 305]. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʵʪʦʛʦ ɺʇʉ, ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʣʝʯʝʥʠʷ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʕʂɻ ʠ ʕʭʦʂɻ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʄʇʉ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 94 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʠ ʣʝʯʝʥʠʠ ʚ ɻɹʋɿ ʈʄ çɼʈʂɹè ʛ. ʉʘʨʘʥʩʢʘ ʟʘ 

ʧʝʨʠʦʜ ʩ ʜʝʢʘʙʨʷ 2016 ʛ. ʧʦ ʤʘʨʪ 2018 ʛ. 

ʂʨʠʪʝʨʠʠ ʦʪʙʦʨʘ: ʥʘʣʠʯʠʝ ʤʝʞʧʨʝʜʩʝʨʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ (ʄʇʉ) ʚ ʦʙʣʘʩʪʠ ʦʚʘʣʴʥʦʡ 

ʷʤʢʠ ʧʨʠ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʦʩʪʘʚʠʣ 7 

ʩʫʪʦʢ Ñ 1 ʩʫʪʢʠ; ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ 3400 Ñ 53 ʛ. ɼʝʪʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʘʟʤʝʨʦʚ ʄʇʉ: ʜʦ 4 ʤʤ ð I ʛʨʫʧʧʘ; 4 ʤʤ ʠ ʙʦʣʝʝ ð II ʛʨʫʧʧʘ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʣʠʟ 

ʘʥʪʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ 

ʧʨʦʛʨʘʤʤ Microsoft Excel 2010. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʕʂɻ (ʈʠʩʫʥʢʠ 1ï2) ʧʦʯʪʠ ʫ ʚʩʝʭ ʜʝʪʝʡ (98%) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʠʥʫʩʦʚʳʡ ʨʠʪʤ, 

ʪʦʣʴʢʦ ʫ 2% ð ʧʨʝʜʩʝʨʜʥʳʡ ʨʠʪʤ. ʂʦʨʦʪʢʠʝ ʵʧʠʟʦʜʳ ʤʠʛʨʘʮʠʠ ʚʦʜʠʪʝʣʷ ʨʠʪʤʘ (ʄɺʈ) 

ʦʪʤʝʯʘʣʠʩʴ ʫ 3 ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʫ 20% ʜʝʪʝʡ ʥʘʙʣʶʜʘʣʘʩʴ ʩʠʥʫʩʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ (ʊʍʂ) (p> 

0,05), ʧʦʯʪʠ ʩʪʦʣʴʢʦ ʞʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ð 21,3% ʠʤʝʣʠ ʩʠʥʫʩʦʚʫʶ ʙʨʘʜʠʢʘʨʜʠʶ (ɹʈʂ), ʠʟ 

ʥʠʭ 14 ʜʝʪʝʡ (23,7%) ʠʟ I ʛʨʫʧʧʳ ʠ 6 (17,1%) ʠʟ II ʛʨʫʧʧʳ.  

 
ʈʠʩʫʥʦʢ 1. ʇʦʢʘʟʘʪʝʣʠ ʕʂɻ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʄʇʉ 

 

 
 

ʈʠʩʫʥʦʢ 2.  ʇʦʢʘʟʘʪʝʣʠ ʕʂɻ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʄʇʉ. 

 

ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʯʠʩʣʦ ʥʦʚʦʨʦʞʜʝʥʥʳʭ (95%) ʠʤʝʣʠ ʦʪʢʣʦʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʦʩʠ 

ʩʝʨʜʮʘ ʚʧʨʘʚʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠʟʥʘʢʠ ʧʝʨʝʛʨʫʟʢʠ ʇɾ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ 23,4% ʜʝʪʝʡ (n=22), ʧʨʠʯʝʤ ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ ʫ ʜʝʪʝʡ ʦʙʝʠʭ  ʛʨʫʧʧ. 

ʋ 34% ʥʦʚʦʨʦʞʜʝʥʥʳʭ (27% ʜʝʪʝʡ ʠʟ I ʛʨʫʧʧʳ ʠ ʫ 45,7% ð ʠʟ II ʛʨʫʧʧʳ) ʥʘ ʕʂɻ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʝʧʦʣʷʨʠʟʘʮʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʬʦʥʦʚʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ (p>0,05). 

ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʨʝʜʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ɼʄʇʇ, ʢʘʢ 

ʥʝʧʦʣʥʘʷ ʙʣʦʢʘʜʘ ʧʨʘʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ: ʚʩʝʛʦ ʫ 6 ʜʝʪʝʡ (6,4%), ʧʨʠʯʝʤ ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ 

(ʧʦ 3 ʨʝʙʝʥʢʘ) ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʘʭ (5,1% ʠ 8,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɹʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʄʇʉ ʷʚʣʷʝʪʩʷ ʕʭʦʂɻ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ 

ʫ 27,6% ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʇɾ, ʧʨʠʯʝʤ ʜʦʩʪʦʚʝʨʥʦ 

ʯʘʱʝ ʫ ʜʝʪʝʡ II ʛʨʫʧʧʳ ð 54%, ʯʝʤ I ʛʨʫʧʧʳ ð 12%, p<0,001. ʋʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ 

ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʇɾ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 37 ʜʝʪʝʡ (39,4%), ʪʘʢʞʝ ʯʘʱʝ ʫ ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ð 

62,9%, ʯʝʤ ʚ ʧʝʨʚʦʡ ð 25,4%, p< 0,001. 

ʋʪʦʣʱʝʥʠʝ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ (ʄɾʇ) ʪʘʢʞʝ ʯʘʱʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ 

ʜʝʪʝʡ ʠʟ II ʛʨʫʧʧʳ (54,3%), ʯʝʤ ʫ ʜʝʪʝʡ ʠʟ I (27%), p<0,001. 
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ʆʜʥʠʤ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʕʭʦʂɻ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʣʠʯʠʷ ʄʇʉ ʷʚʣʷʝʪʩʷ ʜʘʚʣʝʥʠʝ ʚ ʧʦʣʦʩʪʠ 

ʇɾ. ʋ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʥʦʨʤʝ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 25-30 ʤʤ. ʨʪ. ʩʪ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʫ 11,7% 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʨʝʜʥʝʝ ʨʘʩʯʝʪʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ ʙʳʣʦ 53 ʤʤ. ʨʪ. ʩʪ., ʯʘʱʝ ʫ 

ʜʝʪʝʡ ʩ ʄʇʉ >4 ʤʤ (n = 8; 23%) ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ 56,6 ʤʤ. ʨʪ. ʩʪ. ʋ ʜʝʪʝʡ ʩ 

ʄʇʉ < 4 ʤʤ (n=3) ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 43,3 ʤʤ. ʨʪ. ʩʪ. (p< 0,02). 

ʇʦʩʢʦʣʴʢʫ ʄʇʉ ʦʪʥʦʩʷʪʩʷ ʢ ʘʥʦʤʘʣʠʷʤ ʩʝʨʜʮʘ ʩ ʦʙʦʛʘʱʝʥʠʝʤ ʤʘʣʦʛʦ ʢʨʫʛʘ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʄʂʂ), ʧʨʠ ɼ-ʕʭʦʂɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʧʨʠʟʥʘʢʦʚ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ (ʃɻ). ʊʘʢ, ʩʨʝʜʠ ʚʩʝʭ ʜʝʪʝʡ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧ, ʪʦʣʴʢʦ ʫ 

16% ʦʪʤʝʯʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʃɻ, ʧʨʠʯʝʤ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ II ʛʨʫʧʧʳ (31,4%), 

ʯʝʤ ʫ ʜʝʪʝʡ I ʛʨʫʧʧʳ (6,8%),  p< 0,01.  

ʇʨʠ ʦʮʝʥʢʝ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʦʢʘʨʜʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ 

ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ (ʌɺ) ʠ ʛʣʦʙʘʣʴʥʦʡ ʩʦʢʨʘʪʠʤʦʩʪʠ ʤʠʦʢʘʨʜʘ (ȹS) (ʈʠʩʫʥʦʢ 3). ʋ 6,4% ʜʝʪʝʡ 

ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʌɺ (ʙʦʣʝʝ 75%), ʧʦ 3 ʩʣʫʯʘʷ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʉʥʠʞʝʥʠʝ ʬʨʘʢʮʠʠ 

ʚʳʙʨʦʩʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 12,8% ʥʦʚʦʨʦʞʜʝʥʥʳʭ: ʫ 8,5% ʜʝʪʝʡ I ʠ ʫ 20% ʜʝʪʝʡ II ʛʨʫʧʧʳ, p> 

0,05. ʋʚʝʣʠʯʝʥʠʝ ȹS ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʪʘʢʞʝ ʫ 6,4% ʜʝʪʝʡ (n=6), ʘ ʫʤʝʥʴʰʝʥʠʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʫ 19%: ʚ 13,5% (n=8) ʫ ʜʝʪʝʡ I ʛʨʫʧʧʳ ʠ ʚ 25,6% (n=10) ʫ ʜʝʪʝʡ II ʛʨʫʧʧʳ. 
 

 
 

ʈʠʩʫʥʦʢ 3. ʇʦʢʘʟʘʪʝʣʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʦʢʘʨʜʘ ʃɾ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʦʧʧʣʝʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʨʦʚʦʪʦʢʘ ʯʝʨʝʟ 

ʄʇʉ. ʊʘʢ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ (85%) ð ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʙʨʦʩ ʩʣʝʚʘ ʥʘʧʨʘʚʦ: ʫ 

86,4% ʜʝʪʝʡ I ʛʨʫʧʧʳ ʠ 82,9% ʫ ʜʝʪʝʡ II ʛʨʫʧʧʳ. ʉʙʨʦʩ ʩʧʨʘʚʘ ʥʘʣʝʚʦ ʥʘʙʣʶʜʘʣʩʷ ʛʦʨʘʟʜʦ 

ʨʝʞʝ, ʪʦʣʴʢʦ ʫ 3,2% ʥʦʚʦʨʦʞʜʝʥʥʳʭ: ʫ 3,4% ʜʝʪʝʡ I ʛʨʫʧʧʳ ʠ ʫ 2,9% ʜʝʪʝʡ II  ʛʨʫʧʧʳ, ʘ 

ʜʚʫʩʪʦʨʦʥʥʠʡ ʩʙʨʦʩ ʫ 7,5%, ʧʨʠʯʝʤ ʯʘʱʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ II ʛʨʫʧʧʳ (14%), ʯʝʤ ʫ ʜʝʪʝʡ ʚ I 

ʛʨʫʧʧʝ (3,4%), p<0,05. ɺʩʝʛʦ ʫ 4 ʜʝʪʝʡ ʠʟ I ʛʨʫʧʧʳ (6,8%) ʩʙʨʦʩ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ.  

ʇʨʠ ʜʦʧʧʣʝʨʦʛʨʘʬʠʠ ʢʨʦʚʦʪʦʢʘ ʥʘ ʢʣʘʧʘʥʘʭ ʯʘʱʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ 

ʨʝʛʫʨʛʠʪʘʮʠʷ ʥʘ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʤ ʢʣʘʧʘʥʝ (ʊʂ) ï 44,6%: ʧʨʠ ʥʘʣʠʯʠʠ ʄʇʉ< 4 ʤʤ 

ʨʝʛʫʨʛʠʪʘʮʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 39% ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʧʨʠ ʄʇʉ > 4 ʤʤ ʫ 54,2%, p>0,05. 

ʉʪʝʧʝʥʴ ʨʝʛʫʨʛʠʪʘʮʠʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 2,5 (+). ʈʝʞʝ ʨʝʛʫʨʛʠʪʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʤʠʪʨʘʣʴʥʦʤ 

ʢʣʘʧʘʥʝ (ʄʂ) ð ʫ 17%  ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʄʇʉ ʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ. ʊʦʣʴʢʦ ʫ 5 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ (5,3%) ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʨʝʛʫʨʛʠʪʘʮʠʷ ʥʘ ʢʣʘʧʘʥʝ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. 

ʇʨʠ ʕʭʦʂɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʄʇʉ ʤʳ ʫʯʠʪʳʚʘʝʤ ʥʘʣʠʯʠʝ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʄɸʈʉ ð ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʭʦʨʜ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ɼʍʃɾ). ʋ 72% 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʠʤʝʣʠʩʴ ɼʍʃɾ, ʫ 68,6% (n=24) ʜʝʪʝʡ II ʛʨʫʧʧʳ ʠ ʫ 74,6% (n=44) ʜʝʪʝʡ 

I ʛʨʫʧʧʳ. ʊʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʫ ʨʝʙʝʥʢʘ II ʛʨʫʧʧʳ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʘʥʦʤʘʣʴʥʘʷ ʭʦʨʜʘ ʇɾ. 

ʋ 16% ʥʦʚʦʨʦʞʜʝʥʥʳʭ  ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʘʥʝʚʨʠʟʤʘ ʄʇʇ, ʯʘʱʝ ʫ ʜʝʪʝʡ II ʛʨʫʧʧʳ (25,7% ʠ 

10% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), p<0,05. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʠʘʩʪʦʣʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʞʝʣʫʜʦʯʢʦʚ, 

ʦʩʦʙʝʥʥʦ ʧʨʘʚʦʛʦ, ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʩʨʘʟʫ, ʘ ʧʦʩʪʝʧʝʥʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ 3-ʭ ʤʝʩʷʯʥʦʤʫ 
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ʚʦʟʨʘʩʪʫ. ʇʨʠ ʕʭʦʂɻ ʤʳ ʦʮʝʥʠʚʘʣʠ ʜʠʘʩʪʦʣʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʇɾ ʠ ʃɾ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʫ 21% ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠʤʝʣʘ ʤʝʩʪʦ ʥʝʟʨʝʣʦʩʪʴ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʇɾ ʠ ʪʦʣʴʢʦ ʫ 

2% ʃɾ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʥʝʟʨʝʣʦʩʪʴ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʇɾ ʯʘʱʝ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚʦ II ʛʨʫʧʧʝ (25,7%), ʯʝʤ ʚ I (18,6%), ʨ>0,05.  

ɺʩʝʛʦ 15 ʥʦʚʦʨʦʞʜʝʥʥʳʤ (14 ʠʟ II ʛʨʫʧʧʳ ʠ ʦʜʥʦʤʫ ʠʟ I) ʧʨʦʚʝʜʝʥʦ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʜʮʘ ʦʮʝʥʢʦʡ ʩʦʩʪʦʷʥʠʷ ʄʂʂ ʠ ʢʘʨʜʠʦʪʦʨʘʢʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ (ʂʊʀ). 

ʇʦʢʘʟʘʥʠʝʤ ʢ ʧʨʦʚʝʜʝʥʠʶ ʷʚʠʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʕʭʦʂɻ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ɺʇʉ: ʫʚʝʣʠʯʝʥʠʝ 

ʜʘʚʣʝʥʠʷ ʚ ʇɾ, ʫʪʦʣʱʝʥʠʝ ʝʛʦ ʩʪʝʥʦʢ, ʧʨʠʟʥʘʢʠ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ʋ 10 ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

(11%) ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʂʊʀ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣ 66,8%. ʋ ʪʘʢʦʛʦ 

ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ð 11% (n=10) ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʠʣʝʥʠʝ ʣʝʛʦʯʥʦʛʦ ʨʠʩʫʥʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʕʂɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʄʇʉ.  ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʦʣʦʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʦʩʠ ʩʝʨʜʮʘ (ʕʆʉ), ʥʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʧʝʨʝʛʨʫʟʢʠ ʧʨʘʚʳʭ ʦʪʜʝʣʦʚ 

ʩʝʨʜʮʘ, ʦʩʦʙʝʥʥʦ ʇɾ. ʇʨʠ ʕʭʦʂɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʄʇʉ, ʧʨʠʯʝʤ ʯʘʱʝ ʧʨʠ 

ʨʘʟʤʝʨʘʭ ʄʇʉ ʙʦʣʝʝ 4 ʤʤ, ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʇɾ, ʫʪʦʣʱʝʥʠʝ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ 

ʇɾ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʩ ʄʇʉ ʝʩʪʴ ʜʨʫʛʠʝ ʄɸʈʉ ð ʯʘʱʝ ʵʪʦ ɼʍʃɾ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʪʘʢʞʝ ʜʘʚʘʪʴ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʝʨʜʮʝ. ʇʨʠ ɼ-ʕʭʦʂɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʜʝʪʝʡ ʩ 

ʄʇʉ>4 ʤʤ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʇɾ, ʥʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʣʝʛʦʯʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʨʝʛʫʨʛʠʪʘʮʠʷ ʥʘ ʊʂ, ʘʥʝʚʨʠʟʤʘ ʄʇʇ, ʩʥʠʞʝʥʠʝ 

ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʃɾ ʠ ʥʝʟʨʝʣʦʩʪʴ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʇɾ, ʪʘʢʞʝ ʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʝʪʝʡ ʩ ʄʇʉ>4 ʤʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʠʚʦʰʝʠ ʫ ʜʝʪʝʡ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʢʨʠʚʦʰʝʷ 

ʦʙʲʝʜʠʥʷʶʪ ʦʙʱʠʝ ʩʠʤʧʪʦʤʳ, ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ. ʊʘʢʞʝ ʠʤʝʣʦ ʤʝʩʪʦ 

ʤʠʛʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʙʦʣʴʥʳʭ ʠʟ ʦʜʥʦʡ ʛʨʫʧʧʳ ʚ ʜʨʫʛʫʶ ʠʣʠ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʘʮʠʝʥʪʘ ʧʦ ʭʦʜʫ ʠʭ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

 

Abstract. The article presents the clinical features of torticollis in children on the basis of 

the obtained results. It was established that in all patients with a diagnosis of torticollis, common 

symptoms, diagnostic methods and treatment approaches are combined. Also, there was a migration 

of these patients from one group to another or a combination of several symptoms in the same 

patient in the course of their examination. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʢʨʠʚʦʰʝʷ, ʢʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʠʤʧʪʦʤʳ. 

 

Keywords: children, torticollis, clinical features, symptoms. 

 

ʐʝʡʥʳʡ ʦʪʜʝʣ ʧʦʟʚʦʥʦʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʧʦʜʚʠʞʥʳʤ ʠ ʩʘʤʳʤ ʭʨʫʧʢʠʤ ʦʪʜʝʣʦʤ, 

ʧʦʵʪʦʤʫ ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʦʜʦʚ ʝʛʦ ʣʝʛʢʦ ʪʨʘʚʤʠʨʦʚʘʪʴ. ʇʦʨʦʢʠ ʰʝʡʥʦʛʦ 

ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʷʚʣʷʶʪʩʷ ʛʝʪʝʨʦʛʝʥʥʦʡ ʛʨʫʧʧʦʡ ʵʤʙʨʠʦʧʘʪʠʡ [1ï2]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʪʝʨʤʠʥ çʢʨʠʚʦʰʝʷè ʦʙʲʝʜʠʥʷʝʪ ʮʝʣʳʡ ʨʷʜ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʨʦʯʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʛʦʣʦʚʳ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʚʠʞʝʥʠʡ ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ 

ʧʦʟʚʦʥʦʯʥʠʢʘ [7]. ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʦʥʦʤʦʨʬʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʢʨʠʚʦʰʝʠ ʧʨʠ 

ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʡ ʧʨʠʨʦʜʝ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʤʥʦʛʠʤ ʘʚʪʦʨʘʤ ʩʯʠʪʘʪʴ ʝʝ ʚʥʝʰʥʠʤ 
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ʧʨʦʷʚʣʝʥʠʝʤ, ʩʠʤʧʪʦʤʦʤ ʠʣʠ ʩʠʥʜʨʦʤʦʤ ʨʘʟʣʠʯʥʳʭ ʚʨʦʞʜʝʥʥʳʭ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [8]. 

ʂʨʠʚʦʰʝʷ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʱʠʤ ʧʨʠʟʥʘʢʦʤ ð ʬʠʢʩʠʨʦʚʘʥʥʳʤ 

ʥʝʧʨʘʚʠʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʛʦʣʦʚʳ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʚʠʞʝʥʠʡ ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ [9ï10]. 

ɼʘʥʥʘʷ ʢʘʨʪʠʥʘ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʤ ʘʚʪʦʨʘʤ [3] ʩʯʠʪʘʪʴ ʝʝ ʩʠʤʧʪʦʤʦʤ ʚʨʦʞʜʝʥʥʳʭ 

ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʢʨʠʚʦʰʝʷ ʚʨʦʞʜʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʠʣʠ ʤʳʰʝʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [4ï6]).  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ 

ʠ ʜʝʪʩʪʚʘ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʅʎʆʄʠɼ) ʚ 

ʦʪʜʝʣʝʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ, ʚʦʟʨʘʩʪ ʜʝʪʝʡ ʩʦʩʪʘʚʠʣ ʦʪ ʜʦ 17 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 6 

ʣʝʪ. C ʜʠʘʛʥʦʟʦʤ çʂʨʠʚʦʰʝʷè 72 ʧʘʮʠʝʥʪʦʚ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠ ʘʤʙʫʣʘʪʦʨʥʦʤ 

ʣʝʯʝʥʠʠ, ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʄʂɹ-10. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʘʥʥʳʝ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʳ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʣʴʥʦʛʦ (ˉ003/ʋ) ʠ ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ 

ʧʘʮʠʝʥʪʦʚ, ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ, ʂʊ, ʄʈʊ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʞʝ 

ʥʘʤʠ ʦʮʝʥʠʚʘʣʦʩʴ ʚʠʟʫʘʣʴʥʦ ʧʦʣʦʞʝʥʠʝ ʛʦʣʦʚʳ ʫ ʨʝʙʝʥʢʘ ʚ 3-ʭ ʧʣʦʩʢʦʩʪʷʭ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʠ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʅʎʆʄʠɼ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ 74 ʜʝʪʝʡ (40 ʜʝʚʦʯʝʢ ʠ 32 ʤʘʣʴʯʠʢʘ) ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 17 ʣʝʪ ʩ ʜʠʘʛʥʦʟʦʤ çʂʨʠʚʦʰʝʷè, ʥʘʭʦʜʠʚʰʠʝʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ 

ʦʪʜʝʣʝʥʠʠ ʦʩʪʨʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ ʅʎʆʄʠɼ. ʀʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ 45 ʩʦʩʪʘʚʠʣʠ 

ʠʟ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʠ 27 ʧʘʮʠʝʥʪʳ ʠʟ ʛʦʨʦʜʘ (ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ  ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ. 

 

33 ʧʘʮʠʝʥʪʘʤ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʜʠʘʛʥʦʟ çɺʨʦʞʜʝʥʥʘʷ ʤʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʩʧʨʘʚʘè, 

17 ð çɺʨʦʞʜʝʥʥʘʷ ʤʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʩʣʝʚʘè, ʘ 15 ʜʝʪʷʤ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ 

çʄʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʩʧʨʘʚʘè ʠ 7 ð çʄʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʩʣʝʚʘè (ʈʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ. 
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ɺʨʦʞʜʝʥʥʘʷ ʤʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʩʣʝʚʘ

ʄʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʩʧʨʘʚʘ

ʄʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʩʣʝʚʘ
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 3., ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ (22) ʧʦʩʪʫʧʠʣʦ ʩ 

ʚʳʰʝʠʟʣʦʞʝʥʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ ʠʟ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʘʣʝʝ ʙʳʣʠ ʠʟ ʛ. ɹʠʰʢʝʢ (13), ʠʟ 

ʀʩʩʳʢʢʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ð 11 ʧʘʮʠʝʥʪʦʚ ʠ 10 ð ʠʟ ɼʞʘʣʘʣʘʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʉ ʜʠʘʛʥʦʟʦʤ 

ʢʨʠʚʦʰʝʷ ʠʟ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ 7 ʜʝʪʝʡ, ʠʟ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ ð 5 

ʠ ʠʟ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ð 4 ʧʘʮʠʝʥʪʘ. 

 
 

ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ ʧʨʦʞʠʚʘʥʠʷ. 

 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʫ 12 ʜʝʪʝʡ ʠʤʝʣʦ ʤʝʩʪʦ ʞʘʣʦʙʘ ʥʘ ʥʘʢʣʦʥ ʛʦʣʦʚʳ ʚʧʨʘʚʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʢʨʠʚʦʰʝʷ ʫ ʜʝʪʝʡ ʠ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ɼʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʠʚʘʪʝʣʴʥʦʡ (ʛpyʜʠʥoïʢʣʶʯʠʯʥoï

cocʮeʚʠʜʥʦʡ) ʤʳʰʮʝʡ. ɸ 11 ʧʘʮʠʝʥʪʦʚ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʠʩʢʨʠʚʣʝʥʠʝ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʘ ʧʨʘʚʦ. ʋ 8 ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʦ ʤʝʩʪʦ ʢʘʢ ʜʝʬʦʨʤʘʮʠʷ ʰʝʠ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ, 7 

ʙʦʣʴʥʳʭ ʧʨʝʜʲʷʚʣʷʣʠ ʞʘʣʦʙʳ ʥʘ ʠʩʢʨʠʚʣʝʥʠʝ ʰʝʠ ʠ ʚʳʥʫʞʜʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʦʣʦʚʳ ʥʘ 

ʧʨʘʚʦʤ ʙʦʢʫ, ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʞʝʥʠʡ. ʋ 6 ʜʝʪʝʡ ʠʤʝʣʦ ʤʝʩʪʦ ʜʝʬʦʨʤʘʮʠʷ ʛʦʣʦʚʳ ʩʧʨʘʚʘ ʠ ʫ 6 

ð ʚʳʥʫʞʜʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʦʣʦʚʳ, ʧʨʠ ʥʘʢʣʦʥʝ ʥʘ ʣʝʚʫʶ ʩʪʦʨʦʥʫ. 

ʋ 5 ʜʝʪʝʡ ʦʪʤʝʯʘʣʦʩʴ ʘʩʠʤʤʝʪʨʠʷ ʣʠʮʘ, ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʰʝʠ ʩʧʨʘʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʝ 

ʜʚʠʞʝʥʠʷ, ʧʨʠ ʧʦʚʦʨʦʪʝ ʣʠʮʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. ʅʘ ʜʝʬʦʨʤʘʮʠʶ ʰʝʠ ʩʧʨʘʚʘ ʠ 

ʘʩʠʤʤʝʪʨʠʶ ʣʠʮʘ ʞʘʣʦʚʘʣʠʩʴ 4 ʜʝʪʝʡ ʠ ʫ 3 ð ʠʤʝʣʦ ʤʝʩʪʦ ʜʝʬʦʨʤʘʮʠʶ ʰʝʠ ʩʧʨʘʚʘ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʭʘ ʩʧʨʘʚʘ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ɾɸʃʆɹʓ ʇɸʎʀɽʅʊʆɺ ʇʈʀ ʆɹʈɸʑɽʅʀʀ ʂ ʉʇɽʎʀɸʃʀʉʊʋ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ  % 

ʅʘ ʥʘʢʣʦʥ ʛʦʣʦʚʳ ʚʧʨʘʚʦ 16,7 

ʅʘ ʠʩʢʨʠʚʣʝʥʠʝ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʘ ʧʨʘʚʦ 15,3 

ʅʘ ʜʝʬʦʨʤʘʮʠʶ ʰʝʠ ʩʧʨʘʚʘ 11,1 

ʥʘ ʜʝʬʦʨʤʘʮʠʶ ʰʝʠ ʩʣʝʚʘ 11,1 

ʅʘ ʠʩʢʨʠʚʣʝʥʠʝ ʰʝʠ ʠ ʚʳʥʫʞʜʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʦʣʦʚʳ ʥʘ ʧʨʘʚʦʤ ʙʦʢʫ,  

ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʞʝʥʠʡ 9,7 

ʅʘ ʜʝʬʦʨʤʘʮʠʶ ʛʦʣʦʚʳ ʩʧʨʘʚʘ 8,3 

ʅʘ ʚʳʥʫʞʜʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʦʣʦʚʳ, ʧʨʠ ʥʘʢʣʦʥʝ  ʥʘ ʣʝʚʫʶ ʩʪʦʨʦʥʫ 8,3 

ʅʘ ʘʩʠʤʤʝʪʨʠʶ ʣʠʮʘ, ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʰʝʠ ʩʧʨʘʚʘ, ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʨʠ ʧʦʚʦʨʦʪ 

ʣʠʮʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ 6,9 

ʅʘ ʜʝʬʦʨʤʘʮʠʶ ʰʝʠ ʩʧʨʘʚʘ ʠ ʘʩʠʤʤʝʪʨʠʶ ʣʠʮʘ 5,6 

ʅʘ ʜʝʬʦʨʤʘʮʠʶ ʰʝʠ ʩʧʨʘʚʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʣʫʭʘ ʩʧʨʘʚʘ 4,2 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 4. ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨ ʫ ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʷʣʠʩʴ ʙʦʣʠ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʣʠ ʜʦ ʦʙʨʘʱʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ ʪ. ʢ. ʧʨʠ ʢʨʠʚʦʰʝʠ ʙʦʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʩʠʤʧʪʦʤʦʚ.  
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ʈʠʩʫʥʦʢ 4. ʅʘʣʠʯʠʝ ʩʠʤʧʪʦʤʘ ʙʦʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʠʚʦʰʝʝʡ. 

 

ʇʨʠ ʚʳʷʩʥʝʥʠʠ ʜʘʥʥʦʛʦ ʩʠʤʧʪʦʤʘ ʤʳ ʘʢʮʝʥʪʠʨʦʚʘʣʠ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1. ʂʦʛʜʘ ʠ ʚ ʢʘʢʦʝ ʚʨʝʤʷ ʧʦʷʚʠʣʘʩʴ ʙʦʣʴ, ʠ ʩ ʯʝʤ ʙʳʣʦ ʩʚʷʟʘʥʦ.  

2. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ ʫ ʧʘʮʠʝʥʪʘ. 

3. ʃʦʢʘʣʠʟʘʮʠʷ ʙʦʣʠ.  

4. ʋʩʠʣʝʥʠʝ ʠ ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʠ ʩʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ. 

5. ʀʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʙʦʣʠ  ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ. 

 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʞʘʣʦʚʘʣʠʩʴ, ʯʪʦ ʫ ʥʠʭ ʯʘʱʝ ʙʦʣʠʪ ʰʝʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʜʝʪʴʤʠ ʜʦʤʘ ʠʣʠ ʚ ʰʢʦʣʝ, ʜʦʩʪʘʚʣʷʷ ʵʪʠʤ ʜʠʩʢʦʤʬʦʨʪ. ɹʦʣʠ ʧʨʠ 

ʥʘʛʨʫʟʢʝ ʫ ʥʠʭ ʫʩʠʣʠʚʘʣʦʩʴ, ʦʢʦʣʦ 60% ʜʝʪʝʡ ʧʨʝʜʧʦʯʠʪʘʣʠ ʙʦʣʴʰʝ ʣʝʞʘʪʴ ʥʘ ʧʦʜʫʰʢʝ ʠʣʠ 

ʢʣʦʥʠʪʴ ʛʦʣʦʚʫ ʚʥʠʟ ʪ. ʢ. ʚ ʜʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʫ ʨʝʙʝʥʢʘ ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʷ ʙʦʣʠ. ʕʪʦ 

ʚʠʜʠʤʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʨʘʟʛʠʙʘʪʝʣʴʥʳʝ ʤʳʰʮʳ ʰʝʠ. 

ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʫ 72 ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʣʠʯʠʝ ʜʝʬʦʨʤʘʮʠʠ ʰʝʠ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 5. ʋ 36 ʜʝʪʝʡ ʜʝʬʦʨʤʘʮʠʷ ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ 

ʦʪʤʝʯʘʣʘʩʴ ʩ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ, ʩ 1-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 19 ʧʘʮʠʝʥʪʦʚ, ʩ 2-

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ð ʫ 7 ʠ ʫ 3 ʙʦʣʴʥʳʭ ʩ 5-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʣʦ ʤʝʩʪʦ ʜʝʬʦʨʤʘʮʠʷ ʚ 

ʦʙʣʘʩʪʠ ʰʝʠ. ʉ 5- ʠ 6-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʘ ʜʝʬʦʨʤʘʮʠʷ ʚ ʦʙʣʘʩʪʠ ʰʝʠ (ʧʦ 2 ʨʝʙʝʥʢʘ), ʩ 2-

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ð 1.  

 
ʈʠʩʫʥʦʢ 5. ɺʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʰʝʠ ʫ ʜʝʪʝʡ ʩ ʢʨʠʚʦʰʝʡ. 

 

ʋ ʚʩʝʭ 72 ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʨʦʷʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʰʝʠ. ʊʘʢʞʝ ʦʮʝʥʠʚʘʣʠ ʥʘʣʠʯʠʷ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʣʠ ʙʳʣʦ ʣʠ ʦʥʦ ʚ 

ʘʥʘʤʥʝʟʝ ʫ ʨʝʙʝʥʢʘ. ʋ 50,0% ʜʝʪʝʡ ʠʤʝʣʦ ʤʝʩʪʦ ʩʚʝʜʝʥʠʡ ʦ ʥʘʣʠʯʠʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ. 

ɻʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʪ. ʝ. ʚʝʨʪʝʙʨʦʙʘʟʠʣʷʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝʤ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 

6,9% ʜʝʪʝʡ, ʭʦʪʷ ʫ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʦ ʤʝʩʪʦ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ, ʘ ʠʟʤʝʥʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ð ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. ʋ 
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15,3% ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʂʊ ʩ ʘʥʛʠʦʛʨʘʬʠʝʡ ʙʳʣ ʥʦʨʤʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʜʝʪʠ ʦʪʤʝʯʘʣʠ ʧʦʩʪʦʷʥʥʳʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʷʭ ʚ ʰʝʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʢʨʠʚʦʰʝʝʡ ʦʙʲʝʜʠʥʷʶʪ ʦʙʱʠʝ ʩʠʤʧʪʦʤʳ, ʤʝʪʦʜʳ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ. ʇʘʮʠʝʥʪʳ ʩ ʜʘʥʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ ʤʦʛʫʪ ʤʠʛʨʠʨʦʚʘʪʴ ʠʟ 

ʦʜʥʦʡ ʛʨʫʧʧʳ ʚ ʜʨʫʛʫʶ ʧʦ ʭʦʜʫ ʠʭ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʯʝʥʠʷ ʢʨʠʚʦʰʝʠ. 
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RISK FACTORS AFFECTING THE FORMATION TORTICOLLIS  

IN CHILDREN OF KYRGYZSTAN 

 

ÉEmilbekov M., Maternity and child welfare service national center under the Ministry of Health 

of the Kyrgyz Republic, Bishkek, Kyrgyzstan, sh.gulzat@yandex.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʠʩʢ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʨʠʚʦʰʝʠ ʫ ʜʝʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʣʦʜ, 

ʚʦʟʥʠʢʘʶʪ ʥʘʨʫʰʝʥʠʷ ʢʦʩʪʥʦïʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʨʠʚʦʰʝʠ ʫ ʨʝʙʝʥʢʘ. 

 

Abstract. The article presents risk factors affecting the risk of formation of torticollis in 

children of different ages. As a result of the influence of pathogenic factors on the fetus, there is 

a violation of the musculoskeletal system in the afterbirth period, which as a result causes torticollis 

in the child. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʢʨʠʚʦʰʝʷ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ. 

 

Keywords: children, torticollis, risk factors. 

 

ɸʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʨʦʞʜʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʷʚʣʷʶʪʩʷ 

ʚʦʧʨʦʩʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʚʨʦʞʜʝʥʥʦʡ ʤʳʰʝʯʥʦʡ ʢʨʠʚʦʰʝʠ. ʉʨʝʜʠ ʚʨʦʞʜʝʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʩʦʩʪʘʚʣʷʝʪ 12,4%, ʟʘʥʠʤʘʷ 

ʧʦ ʯʘʩʪʦʪʝ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʢʦʩʦʣʘʧʦʩʪʠ ʠ ʚʨʦʞʜʝʥʥʦʛʦ ʚʳʚʠʭʘ ʙʝʜʨʘ [1]. ɺʨʦʞʜʝʥʥʘʷ 

ʤʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ð ɻ ʪʦ ʩʪʦʡʢʦʝ ʫʢʦʨʦʯʝʥʠʝ ʛʨʫʜʠʥʦ-ʢʣʶʯʠʯʥʦ-ʩʦʩʮʝʚʠʜʥʦʡ ʤʳʰʮʳ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʝʝ ʥʝʜʦʨʘʟʚʠʪʠʝʤ, ʥʘʢʣʦʥʦʤ ʛʦʣʦʚʳ, ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ ʚ 

ʧʦʟʚʦʥʦʯʥʠʢʝ [1ï3]. 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʚʨʦʞʜʝʥʥʦʡ ʢʨʠʚʦʰʝʠ ʫ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʣʦʞʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʩʢʝʣʝʪʘ ʫ ʜʝʪʝʡ ʠ 

ʚʟʨʦʩʣʳʭ ʠ ʠʩʢʣʶʯʘʝʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʥʚʘʣʠʜʠʟʘʮʠʶ. ʇʦʨʦʢʠ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʚ 90% ʩʣʫʯʘʷʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʫʯʘʡʥʦ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʧʦʜʜʘʶʪʩʷ 

ʜʠʘʛʥʦʩʪʠʢʝ [4]. ʏʪʦʙʳ ʚʳʷʚʠʪʴ ʵʪʠ ʧʦʨʦʢʠ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʩʠʤʧʪʦʤʳ: 

ʜʝʬʦʨʤʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʰʝʠ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʩʦʯʝʪʘʥʥʳʝ 

ʧʦʨʦʢʠ, ʩʪʠʛʤʳ ʜʠʟʵʤʙʨʠʦʛʝʥʝʟʘ [5]. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʡ ʨʘʟʚʠʪʠʷ ʤʳʰʝʯʥʦʡ ʠ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ ʨʝʙʝʥʢʘ ʠ ʫ ʨʷʜʘ ʘʚʪʦʨʦʚ ʦʪʨʘʞʝʥʳ ʚʟʛʣʷʜʳ ʥʘ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʩʭʦʜʥʳʝ ʩ 

ʥʘʰʠʤʠ ʨʘʙʦʪʘʤʠ [6ï8]. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʷʞʝʩʪʠ ʚʨʦʞʜʝʥʥʦʡ ʤʳʰʝʯʥʦʡ ʢʨʠʚʦʰʝʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʙʦʪʝ Oledzka et al. [7, p. 176]. ʊʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʨʘʙʦʪʝ Frizzell et al., ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʝʪʝʡ [8, p. 186]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 1, ʫ 40,0% ʤʘʪʝʨʝʡ ʙʳʣʠ ʪʦʢʩʠʢʦʟʳ ʚʦ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʚʠʜʝ ʫʤʝʨʝʥʥʦʡ ʪʦʰʥʦʪʳ ʠ ʨʚʦʪʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʜʥʷ. ʋ 31,0% ʤʘʪʝʨʝʡ 

ʙʝʩʧʦʢʦʠʣʠ ʪʦʢʩʠʢʦʟʳ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʪʘʢʞʝ ʚʠʜʝ ʪʦʰʥʦʪʳ ʚ ʫʪʨʝʥʥʝʝ 

ʚʨʝʤʷ ʩʫʪʦʢ, ʘ 5,0% ʞʝʥʱʠʥ ʙʳʣʠ ʪʦʢʩʠʢʦʟʳ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʪʦʰʥʦʪʘ. ʊʦʢʩʠʢʦʟʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʥʦʡ ʩʪʝʧʝʥʠ ʪʦʰʥʦʪʳ ʠ 

ʨʚʦʪʳ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 15,0% ʞʝʥʱʠʥ, ʜʘʥʥʳʝ ʤʘʪʝʨʠ ʧʦʣʫʯʘʣʠ ʣʝʯʝʥʠʝ ʫ ʛʠʥʝʢʦʣʦʛʦʚ ʧʦ 

ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʙʳʣʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʚ ʜʥʝʚʥʦʡ ʩʪʘʮʠʦʥʘʨ. ʇʨʠ ʵʪʦʤ 

ʪʦʣʴʢʦ ʫ 9,0% ʞʝʥʱʠʥ ʥʝ ʠʤʝʣʦ ʤʝʩʪʦ ʪʦʢʩʠʢʦʟ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ.  

 

 
 

ʈʠʩʫʥʦʢ 1. ʊʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʤʘʪʝʨʝʡ ʫ ʜʝʪʝʡ ʩ ʢʨʠʚʦʰʝʡ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 2, ʫ 4 (5,6%) ʞʝʥʱʠʥ ʠʤʝʣʠ ʤʝʩʪʦ ʧʨʠʟʥʘʢʠ ʤʥʦʛʦʚʦʜʠʷ ʚʦ 

ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʋɿʀ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʘ ʫ 9 (12,5%) ʤʘʪʝʨʝʡ ʪʘʢʞʝ ʚʦ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʘʣʦʚʦʜʠʝ ʧʦ 

ʜʘʥʥʳʤ ʋɿʀ. ʊʘʢ ʢʘʢ ʦʢʦʣʦʧʣʦʜʥʳʝ ʚʦʜʳ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʠ  ʚ 

ʧʝʨʚʦʤ ʧʝʨʠʦʜʝ ʨʦʜʦʚ. ɽʩʣʠ ʙʳ ʤʘʣʦʚʦʜʠʝ ʙʳʣʦ ʚ ʧʝʨʚʦʤ ʠ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʝ ʠʛʨʘʣʦ ʙʳ ʪʘʢʦʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ, ʪ. ʝ. ʦʥʦ ʩʯʠʪʘʝʪʩʷ ʥʝ ʢʨʠʪʠʯʝʩʢʠʤ. 

ɺʦʟʤʦʞʥʦ, ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʤʘʣʦʚʦʜʠʠ ʠʛʨʘʣʦ ʨʦʣʴ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ ʫ 

ʤʘʪʝʨʠ ʠ ʧʦʟʜʥʠʝ ʪʦʢʩʠʢʦʟʳ ʞʝʥʱʠʥ. ʉʞʠʤʘʶʱʠʝʩʷ ʩʪʝʥʢʠ ʤʘʪʢʠ ʩʦʟʜʘʶʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʧʣʦʜ ʠ ʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʩʦʛʥʫʪʴʩʷ, ʨʘʩʧʦʣʦʞʠʪʴʩʷ ʥʝʫʜʦʙʥʦ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʛʨʦʟʠʪ ʪʝʤ, ʯʪʦ ʫ ʨʝʙʝʥʢʘ ʤʦʞʝʪ ʠʩʢʨʠʚʠʪʴʩʷ ʧʦʟʚʦʥʦʯʥʠʢ, ʨʘʟʚʠʪʴʩʷ  ʢʨʠʚʦʰʝʷ  ʠ 

ʢʦʩʦʣʘʧʦʩʪʴ. 

ɸ ʤʥʦʛʦʚʦʜʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʘʩʥʦʩʪʴ, ʢʘʢ ʜʣʷ ʧʣʦʜʘ, ʪʘʢ ʠ ʜʣʷ ʤʘʪʝʨʠ. 

ʇʨʠʯʠʥʘʤʠ ʤʥʦʛʦʚʦʜʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʥʥʠʝ ʪʦʢʩʠʢʦʟʳ ʚ ʚʠʜʝ çʨʚʦʪʳè (ʫ 36%), ʧʣʘʮʝʥʪʘʨʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʚʦʟʤʦʞʥʳ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʘʙʦʨʪʳ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʜʘʥʥʦʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʝ ʧʠʪʘʥʠʷ ʧʣʦʜʘ ʠ ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ, ʟʘʜʝʨʞʢʘ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʙʨʘʥʥʦʛʦ ʘʥʘʤʥʝʟʘ ʫ 15 (20,8%) ʞʝʥʱʠʥ ʠʤʝʣʦ ʤʝʩʪʦ ʫʛʨʦʟʘ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʢʠʜʳʰʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʪʨʠʤʝʩʪʨʘ ʙʝʨʝʤʝʥʥʦʩʪʠ 

(ʈʠʩʫʥʦʢ 2). ɺʦʟʤʦʞʥʦ, ʫʛʨʦʟʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʢʠʜʳʰʘ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʞʝʥʱʠʥ 

ʙʳʣʦ ʩʧʨʦʚʦʮʠʨʦʚʘʥʘ ʩ ʠʥʬʝʢʮʠʷʤʠ. 

 

ʪʦʢʩʠʢʦʟʳ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ

31%

ʪʦʢʩʠʢʦʟʳ ʚʦ 

ʚʪʦʨʦʤ 

ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ

40%

ʪʦʢʩʠʢʦʟʳ ʚ 

ʪʨʝʪʴʝʤ 

ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ

5%

ʊʦʢʩʠʢʦʟʳ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ

15%

ʙʝʟ ʪʦʢʩʠʢʦʟʦʚ

9%
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ʈʠʩʫʥʦʢ 2. ʋʛʨʦʟʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʢʠʜʳʰʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʪʨʠʤʝʩʪʨʘ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʞʝʥʱʠʥ. 

 

ʇʨʝʜʣʝʞʘʥʠʝ ʧʣʘʮʝʥʪʳ ð ɻ ʪʦ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʥʝʩʝʪ ʚʳʩʦʢʫʶ ʦʧʘʩʥʦʩʪʴ 

ʜʣʷ ʨʦʞʝʥʠʮʳ ʠ ʨʝʙʝʥʢʘ. ʅʦ, ʝʩʣʠ ʚʦʚʨʝʤʷ ʧʨʠʥʷʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ, ʪʦ ʩʠʪʫʘʮʠʶ 

ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ. ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʨʠʢʨʝʧʣʝʥʠʝ ʧʣʘʮʝʥʪʳ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ, 

ʢʘʢ ʜʣʷ ʧʣʦʜʘ, ʪʘʢ ʠ ʜʣʷ ʨʝʙʝʥʢʘ. ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʘʮʝʥʪʳ 

ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʜʝʪʝʡ. ʋ 20 (27,8%) 

ʜʝʪʝʡ ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʤʝʣʦ ʤʝʩʪʦ ʧʦʧʝʨʝʯʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ 

ʧʣʘʮʝʥʪʳ, ʫ 3 (4,2%) ʙʳʣʦ ʪʘʟʦʚʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʘʮʝʥʪʳ ʠ ʫ 49 (68,1%) ð ʛʦʣʦʚʥʦʝ 

ʧʨʝʜʣʝʞʘʥʠʝ (ʈʠʩʫʥʢʠ 3ï4). ɺ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʣʘʮʝʥʪʳ ʥʝʩʝʪ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʵʤʙʨʠʦʥʘ, ʪ. ʢ. ʦʥ ʧʦʣʫʯʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ 

ʢʠʩʣʦʨʦʜʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʤʝʜʣʝʥʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʣʦʚʥʳʤ ʧʨʝʜʣʝʞʘʥʠʝʤ. 

ʇʨʠʯʠʥʘʤʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʣʘʮʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʚʳʝ ʠʥʬʝʢʮʠʠ. ɺ 

ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʪʘʢʦʝ ʢʨʝʧʣʝʥʠʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʧʣʘʮʝʥʪʘ 

ʤʦʞʝʪ ʩʤʝʩʪʠʪʴʩʷ ʠ ʧʨʠʥʷʪʴ ʚʝʨʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʦ ʥʝ ʩʪʦʠʪ ʢ ʵʪʦʤʫ ʦʪʥʦʩʠʪʴʩʷ ʭʘʣʘʪʥʦ, 

ʧʦʪʦʤʫ ʯʪʦ, ʝʩʣʠ ʥʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʪʦ ʦʨʛʘʥ ʤʦʞʝʪ ʧʝʨʝʜʘʚʠʪʴ ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʦʩʫʜʳ, ʧʝʨʝʨʳʪʴ ʢʠʩʣʦʨʦʜ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝ ʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

 

 
ʈʠʩʫʥʦʢ 3. ʇʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ ʚ 1 ʠ ʚʦ 2 ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 

 

 

 

ʘ  ʙ 

ʈʠʩʫʥʦʢ 4. ʇʦʧʝʨʝʯʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʘʮʝʥʪʳ (ʘ) ʠ ʪʘʟʦʚʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʘʥʮʝʪʳ (ʙ). 

12,5%

5,6%

20,8%

ʤʘʣʦʚʦʜʠʝʤʥʦʛʦʚʦʜʠʝʫʛʨʦʟʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʢʠʜʳʰʘ

27,8%

68,1%

4,2%

ʧʦʧʝʨʝʯʥʦʝʛʦʣʦʚʥʦʝʪʘʟʦʚʦʝ
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ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʧʦʧʝʨʝʯʥʦʝ 

ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʘʮʝʥʪʳ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 27,8% ʜʦ 1,4%, ʥʦ ʪʘʟʦʚʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʘʮʝʥʪʳ 

ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 4,2% ʜʦ 9,7%. 

 

 
ʈʠʩʫʥʦʢ 5. ʇʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ ʚ 3 ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʪʘʟʦʚʦʛʦ ʧʨʝʜʣʝʞʘʥʠʷ ʧʣʘʮʝʥʪʳ, ʪ. ʢ. ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ. ʋ 7 ʤʘʪʝʨʝʡ ʠʤʝʣʦ ʤʝʩʪʦ 

ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʦʙʦʩʪʨʝʥʠʝ ʮʠʩʪʠʪʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʫ 5 ʞʝʥʱʠʥ ð 

ʦʙʦʩʪʨʝʥʠʝ  ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʠʝʣʦʥʝʬʨʠʪʘ ʚ ʧʦʩʣʝʜʥʝʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʆʙʦʩʪʨʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 4 ð ʘʜʥʝʢʩʠʪ ʠ ʫ 3 ð ʢʦʣʴʧʠʪ 

(ʈʠʩʫʥʦʢ 6). 

 

  
ʈʠʩʫʥʦʢ 6. ɿʘʙʦʣʝʚʘʥʠʷ ʫ ʤʘʪʝʨʝʡ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʈʠʩʫʥʢʝ 7, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʢʨʠʚʦʰʝʠ 

ʷʚʣʷʶʪʩʷ ʠʥʬʝʢʮʠʠ: ʫ 10 ʜʝʪʝʡ ʠʤʝʣʦ ʤʝʩʪʦ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩ, ʫ 8 ð ʦʙʥʘʨʫʞʝʥ ʚʠʨʫʩ 

ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ, ʫ 7 ð ʭʣʘʤʠʜʠʡ, ʫ 6 ð ʚʳʷʚʣʝʥʘ ʫʨʝʦʧʣʘʟʤʘ ʠ ʫ 5 ð ʤʠʢʦʧʣʘʟʤʘ. 

 
ʈʠʩʫʥʦʢ 7. ʀʥʬʝʢʮʠʠ ʚ ʦʙʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʣʦʜ, ʚʦʟʥʠʢʘʝʪ 

ʥʘʨʫʰʝʥʠʷ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ð 

ʢʨʠʚʦʰʝʷ ʫ ʨʝʙʝʥʢʘ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠ ʞʝʥʱʠʥʘʤ ʧʣʘʥʠʨʫʶʱʫʶ ʙʝʨʝʤʝʥʥʦʩʪʴ: 

-  ʚʝʩʪʠ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʚʦʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʪʴʩʷ ʠ ʣʝʯʠʪʴ ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʫ ʞʝʥʱʠʥʳ ʪʘʢ ʠ ʫ ʧʘʨʪʥʝʨʘ; 

1,4%

88,9%

9,7%

ʧʦʧʝʨʝʯʥʦʝ

ʛʦʣʦʚʥʦʝ

ʪʘʟʦʚʦʝ

ʮʠʩʪʠʪ

ʦʙʦʩʪʨʝʥʠʝ ʧʠʝʣʦʥʝʬʨʠʪʘ

ʘʜʝʥʝʢʩʠʪ

ʢʦʣʴʧʠʪ

9,7%

6,9%

5,6%

4,2%

ʥʝ ʦʙʩʣʝʜʦʚʘʥʳ

ʎʄɺ

ʚʠʨʫʩ ʧʨʦʩʪʦʛʦ é

ʍʣʘʤʠʜʠʠ

ʫʨʝʦʧʣʘʟʤʘ

ʄʠʢʦʧʣʘʟʤʘ

23,6%

13,9%

11,1%

9,7%

8,3%

6,9%
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-  ʧʦʜʦʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʨʝʞʠʤ ʩʥʘ ð ʚʳʙʨʘʪʴ ʧʦʩʪʝʣʴʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʜʜʝʨʞʢʫ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʨʘʟʛʨʫʞʘʶʱʠʝ ʰʝʡʥʳʡ ʦʪʜʝʣ; ʧʦʜʫʰʢʘ ʥʝ 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʠʰʢʦʤ ʦʙʲʝʤʥʦʡ, ʘ ʤʘʪʨʘʮ ð ʠʟʣʠʰʥʝ ʤʷʛʢʠʤ; 

-  ʚʨʝʜʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʪʦʞʝ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ð ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʚ 

ʚʳʥʫʞʜʝʥʥʦʡ ʧʦʟʝ, ʩʢʚʦʟʥʷʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʪʨʘʚʤʘ, ʚʠʙʨʘʮʠʷ ʚʳʟʳʚʘʶʪ ʢʨʠʚʦʰʝʶ;  

-  ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠʣʠ ʧʨʦʬʝʩʩʠʠ ʧʦʤʦʞʝʪ ʠʩʢʣʶʯʠʪʴ ʟʘʙʦʣʝʚʘʥʠʝ; 

-  ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ, ʟʘʨʷʜʢʘ, ʨʘʮʠʦʥʘʣʴʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʢʨʝʧʣʝʥʠʶ ʤʳʰʮ, ʥʦʨʤʘʣʠʟʘʮʠʠ ʠʭ ʪʦʥʫʩʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ; 

-  ʫ ʛʨʫʜʥʠʯʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʨʫʧʧʝ ʨʠʩʢʘ, ʧʨʝʜʫʧʨʝʜʠʪ ʢʨʠʚʦʰʝʶ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ 

ʤʘʩʩʘʞ, ʯʘʩʪʘʷ ʩʤʝʥʘ ʧʦʣʦʞʝʥʠʷ ʚ ʢʨʦʚʘʪʢʝ, ʛʠʤʥʘʩʪʠʢʘ ʜʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʜʝʪʦʢ ʧʝʨʚʦʛʦ 

ʛʦʜʘ ʞʠʟʥʠ. 
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ʂʆʄʇʃɽʂʉʅɸʗ ʆʎɽʅʂɸ ʄɽɼʀʂʆ-ʉʆʎʀɸʃʔʅʓʍ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ 

ʀ ʀʍ ɺʃʀʗʅʀɽ ʅɸ ʉʆʉʊʆʗʅʀɽ ɿɼʆʈʆɺʔʗ ɼɽʊɽʁ, 

ʈɸɹʆʊɸʖʑʀʍ ʅɸ ʉɺɸʃʂɸʍ ʇʈʆʄʓʐʃɽʅʅʓʍ ʆʊʍʆɼʆɺ 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ 

ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʚʘʣʢʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʆɸʆ ʂʳʨʛʳʟʩʢʦʛʦ ʭʠʤʠʢʦïʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ. ʀʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʠʟʫʯʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʤʦʱʥʦʩʪʠ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʳ 

ʛʠʛʠʝʥʠʯʝʩʢʠʝ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ, ʤʝʜʠʢʦïʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʦʮʠʘʣʴʥʳʝïʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʞʠʣʠʱʥʦïʙʳʪʦʚʳʝ 

ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʠ ʪʨʫʜʘ ʜʝʪʝʡ. ʆʪʙʦʨ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʚʝʜʝʥ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ. 

ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʝʪʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʥʦ ʥʝ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʚʘʣʢʘʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʠ ʜʝʪʝʡ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ, ʦʢʨʫʞʥʦʩʪʴ 

ʛʦʣʦʚʳ), ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʥʘʤʦʤʝʪʨʠʠ ʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠʭ. ʀʟʫʯʝʥʳ 

ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʣʠʷʥʠʝ ʤʝʜʠʢʦï

ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʨʘʙʦʪʘʶʱʠʭ ʜʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʠ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ɺʘʞʥʳʤ 

ʨʘʟʜʝʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ ʩʠʪʫʘʮʠʠ ʠ ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ 

ʚʳʥʫʞʜʘʶʪ ʩʝʤʴʠ ʧʨʠʚʣʝʢʘʪʴ ʜʝʪʝʡ ʢ ʨʘʙʦʪʝ ʥʘ ʩʚʘʣʢʘʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

Abstract. The comprehensive assessment of medical and social risk factors and their impact 

on the health of children working at industrial waste landfills of the Kyrgyz Chemical Metallurgical 

Plant has presented. Various industrial and environmental factors were covered. To identify signs of 

environmental pollution by radioactive substances of natural and artificial origin the average values 

of gamma-radiation power levels have been examined. The hygienic, sociological, medical and 

statistical research methods are used. During the study, the social-hygienic and living conditions of 

life and work of children were studied. The selection of respondents conducted by random 

sampling. The health condition of children living in the region but not working at industrial waste 

landfills has studied to compare the data of a control group. An assessment of the physical and 

biological development of children in the experimental and control groups was carried out by 

measuring somatometric indicators (length and body weight, head circumference), as well as 
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indicators of dynamometry and their external respiration function. The intensive morbidity rates of 

children have been studied. The article analyzes the impact of medical and social risk factors that 

adversely affect the health conditions of working children. It describes the various factors of the 

working environment and the labor process, which form the occupational risk of morbidity. An 

important part of the study was to assess the situation and identify possible causes that force 

families to involve children to work at industrial waste landfills. 
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ʢʦʤʧʣʝʢʩ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ.  

 

Keywords: industrial waste landfills, working conditions, health condition, a complex of 

medical and social factors of risk.  

 

ɺʚʝʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʦʧʳʪʫ, ʜʝʪʩʢʠʡ ʪʨʫʜ ʥʝ ʪʦʣʴʢʦ ʥʘʥʦʩʠʪ ʩʝʨʴʝʟʥʳʡ ʚʨʝʜ 

ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʙʝʥʢʘ, ʥʦ ʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʱʝʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ. 

ʇʨʦʙʣʝʤʘ ʜʝʪʩʢʦʛʦ ʪʨʫʜʘ ʩʫʱʝʩʪʚʫʝʪ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʢʘʢ ʚ ʨʘʟʚʠʪʳʭ, ʪʘʢ ʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ. ʉʦʛʣʘʩʥʦ ʂʦʥʚʝʥʮʠʷʤ ʄʆʊ ʬʦʨʤʳ ʜʝʪʩʢʦʛʦ ʪʨʫʜʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʧʠʩʦʢ 

çʥʘʠʭʫʜʰʠʭè, ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʢʦʨʝʥʝʥʳ (ʂʦʥʚʝʥʮʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʦʪ 

17 ʠʶʥʷ 1999 ʛ. ˉ182 çʆ ʟʘʧʨʝʱʝʥʠʠ ʠ ʥʝʤʝʜʣʝʥʥʳʭ ʤʝʨʘʭ ʧʦ ʠʩʢʦʨʝʥʝʥʠʶ ʥʘʠʭʫʜʰʠʭ 

ʬʦʨʤʘʭ ʜʝʪʩʢʦʛʦ ʪʨʫʜʘè, ɾʝʥʝʚʘ; ʂʦʥʚʝʥʮʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʦʪ 26 ʠʶʥʷ 

1973 ʛ ˉ138 çʆ ʤʠʥʠʤʘʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʜʣʷ ʧʨʠʝʤʘ ʥʘ ʨʘʙʦʪʫè, ɾʝʥʝʚʘ). ʍʦʪʷ ʙʣʠʞʘʡʰʝʡ 

ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʩʚʦʙʦʞʜʝʥʠʝ ʜʝʪʝʡ ʦʪ ʥʘʠʙʦʣʝʝ ʪʷʞʢʠʭ ʬʦʨʤ ʜʝʪʩʢʦʛʦ ʪʨʫʜʘ, ʩʧʝʮʠʘʣʠʩʪʳ 

ʚʩʝ ʙʦʣʴʰʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʯʪʦʙʳ ʫ ʩʝʤʝʡ 

ʧʦʷʚʠʣʠʩʴ ʫʩʪʦʡʯʠʚʳʝ, ʨʝʘʣʴʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʜʦʭʦʜʳ, ʢʦʪʦʨʳʝ ʫʜʝʨʞʘʪ ʜʝʪʝʡ ʦʪ 

ʚʦʟʚʨʘʱʝʥʠʷ ʚ ʦʧʘʩʥʳʝ ʠ ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʪʩʢʦʛʦ 

ʪʨʫʜʘ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʪʨʫʜʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʠʭ ʟʜʦʨʦʚʴʷ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʣʞʥʘ ʚʝʩʪʠʩʴ ʩ ʫʯʝʪʦʤ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʣʦʚʠʡ ʪʨʫʜʘ [1]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʘʶʱʠʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʫʨʦʚʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʢʘʢ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʬʝʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʦïʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ. ʊʷʞʝʣʦʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʢʘʟʘʣʠʩʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʩʝʤʴʠ, ʧʨʠʚʝʣʦ ʢ 

ʪʦʤʫ, ʯʪʦ ʨʦʜʠʪʝʣʠ ʚʳʥʫʞʜʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʫʜ ʜʝʪʝʡ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ / 

ʩʝʟʦʥʥʳʭ ʨʘʙʦʪʘʭ. ɺʳʧʦʣʥʝʥʠʝ ʪʘʢʠʭ ʨʘʙʦʪ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʥʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʨʝʜʥʳʭ 

ʬʘʢʪʦʨʦʚ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢʠʭ ʢʘʢ ʪʷʞʝʩʪʴ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʪʨʫʜʘ, 

ʬʠʟʠʯʝʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨʳ, ʨʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ [2ï4]. 

ɹʝʜʥʦʩʪʴ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʩʧʨʦʩ ʥʘ ʢʨʝʤʥʠʡ ʦʙʫʩʣʦʚʠʣʠ 

ʨʘʩʢʦʧʢʠ ʥʘ ʫʢʘʟʘʥʥʳʭ ʩʚʘʣʢʘʭ ʦʪʭʦʜʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʦʪʭʦʜʦʚ 

ʢʨʝʤʥʠʝʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʩʦʙʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʪʩʢʦʛʦ ʪʨʫʜʘ ʥʘ 

ʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʫʯʘʩʪʢʘʭ ʨʘʙʦʪʳ [4]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʚʘʣʢʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ 

ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʚʘʣʢʘʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʦʜʝʨʞʘʱʠʝ ʦʪʙʨʘʢʦʚʘʥʥʳʡ ʢʨʝʤʥʠʡ ʠ ʜʨʫʛʠʝ 

ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ). ʆʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʷʚʠʣʠʩʴ ʜʝʪʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʚʘʣʢʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʆɸʆ ʂʳʨʛʳʟʩʢʦʛʦ ʭʠʤʠʢʦïʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ çʂʍʄɿè, 

ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɼʣʷ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʝʪʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʥʦ ʥʝ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʚʘʣʢʘʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʘʶʱʠʭ ʜʝʪʝʡ, ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ, ʩʦʩʪʘʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʩʝʤʴʠ, ʫʩʣʦʚʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ 

ʧʠʪʘʥʠʷ, ʥʘʣʠʯʠʝ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʫ ʜʝʪʝʡ ʠ ʦʪʥʦʰʝʥʠʝ ʢ ʥʠʤ. 

ɺʘʞʥʳʤ ʨʘʟʜʝʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʠ ʚʳʷʚʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʚʳʥʫʞʜʘʶʪ ʩʝʤʴʠ ʧʨʠʚʣʝʢʘʪʴ ʜʝʪʝʡ ʢ ʨʘʙʦʪʝ ʥʘ ʩʚʘʣʢʘʭ 

ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʞʠʣʠʱʥʦï

ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʩʝʤʴʷʭ ʜʝʪʝʡ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧ. 

ʉʦʮʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʭʚʘʪʠʣʦ 199 ʜʝʪʝʡ (103 ʤʘʣʴʯʠʢʘ ʠ 96 ʜʝʚʦʯʝʢ) ʠ 

ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 55 ʜʝʪʝʡ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʛʠʛʠʝʥʠʯʝʩʢʠʝ, 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ, ʤʝʜʠʢʦïʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʧʨʠʤʝʥʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ: 

1. ʆʮʝʥʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ ʫʱʝʨʙʘ ʟʜʦʨʦʚʴʶ ʜʝʪʝʡ. 

2. ʆʮʝʥʢʫ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. 

3. ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ ʪʨʫʜʘ ʜʝʪʝʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʪʙʦʨ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʚʝʜʝʥ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ. 

ɹʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ. 

ɼʣʷ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʘʥʢʝʪʘ. ɺʦʧʨʦʩʳ ʘʥʢʝʪʳ 

ʩʦʜʝʨʞʘʣʠ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: 

1. ʇʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ. 

2. ʉʚʝʜʝʥʠʷ ʦ ʞʠʣʠʱʥʦ-ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

3. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʤʴʠ. 

4. ʈʝʞʠʤ ʠ ʭʘʨʘʢʪʝʨ ʪʨʫʜʘ. 

5. ʈʝʞʠʤ ʠ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ. 

6. ʅʘʣʠʯʠʝ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ. 

7. ʀʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʜʝʪʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ. 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʜʝʪʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʨʠʩʢʘ ʠ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʣʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ 

ʩʪʘʪʴ ʚʳʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʤʠʥʠʤʠʟʘʮʠʠ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ [5ï6]. 
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ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʩʚʘʣʢʝ ʩʦʩʪʘʚʠʣʠ 101 ʤʢʈ/ʯʘʩ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ 2105 

ʤʢʈ/ʯʘʩ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʤʦʱʥʦʩʪʠ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 844Ñ349 ʤʢʈ/ʯʘʩ, 

ʠ ʚ 27 ʨʘʟ ʧʨʝʚʳʩʠʣʠ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʜʘʣʝʥʥʦʡ ʦʪ ʩʚʘʣʢʠ. 

ɺ ʷʤʘʭ ʫʨʦʚʥʠ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʫʨʦʚʥʠ ʛʘʤʤʘïʠʟʣʫʯʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʣʢʠ. 

ʆʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʤʘʪʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ (ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ, ʦʢʨʫʞʥʦʩʪʴ ʛʦʣʦʚʳ) ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʥʠʞʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʦʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʦʤʝʪʨʠʠ ʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʜʝʪʝʡ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʷʞʝʣʦʡ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ ʠʭ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʯʘʩʪʦʪʘ ʜʝʪʝʡ ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʩʦʩʪʘʚʠʣ 76,3 ʩʣʫʯʘʷ ʥʘ 100 ʜʝʪʝʡ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ð 71,4 ʩʣʫʯʘʝʚ ʥʘ 100 ʜʝʪʝʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʥʜʝʢʩ ʟʜʦʨʦʚʴʷ ʫ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʧʳʪʥʦʡ 

(28,6 ʠ 23,3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʅʘ ʚʦʧʨʦʩ ʦ ʧʨʠʯʠʥʝ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʥʘ ʩʚʘʣʢʝ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 88,6% ʜʝʪʝʡ 

ʦʪʚʝʪʠʣʠ, ʯʪʦ ʠʭ ʟʘʩʪʘʚʠʣʘ ʥʫʞʜʘ, 11,4% ʜʝʪʝʡ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʟʘʥʠʤʘʶʪʩʷ ʨʘʩʢʦʧʢʘʤʠ ʜʣʷ 

ʥʘʞʠʚʳ ʠ ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ. 

ʅʘ ʚʦʧʨʦʩ ʢ ʜʝʪʷʤ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧ çʉʢʦʣʴʢʦ ʯʘʩʦʚ ʚ ʜʝʥʴ ɺʳ ʟʘʥʠʤʘʝʪʝʩʴ ʨʘʩʢʦʧʢʘʤʠ 

ʢʨʝʤʥʠʷè ð 29% ʜʝʪʝʡ ʦʪʚʝʪʠʣʠ ʜʦ 6 ʯʘʩʦʚ, 70% ʜʝʪʝʡ ʦʪʚʝʪʠʣʠ ʦʪ 6 ʜʦ 12 ʯʘʩʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʝʡ ʚ ʩʝʤʴʷʭ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ 

ʧʨʦʮʝʥʪ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ʩʨʝʜʠ ʜʝʪʝʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚʳʰʝ, ʠ ʩʦʩʪʘʚʠʣ 38,6% ʧʨʦʪʠʚ 

28% ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ɼʘʥʥʳʝ ʦʧʨʦʩʘ, ʢʘʩʘʶʱʠʝʩʷ ʫʨʦʚʥʷ ʞʠʟʥʠ ʜʝʪʝʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

59,1% ʦʮʝʥʠʚʘʶʪ ʩʚʦʡ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʠʞʝ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ, 31,8% ð ʢʘʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʞʠʪʦʯʥʦʤʫ ʤʠʥʠʤʫʤʫ, 9,1% ð ʚʳʰʝ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ. 

ɼʘʥʥʳʝ ʦʧʨʦʩʘ, ʢʘʩʘʶʱʠʝʩʷ ʫʨʦʚʥʷ ʞʠʟʥʠ ʜʝʪʝʡ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʠʣʦ, ʯʪʦ 

18,8% ʜʝʪʝʡ ʦʮʝʥʠʚʘʶʪ ʝʛʦ ʚʳʰʝ ʧʨʦʞʠʪʦʯʥʦʛʦ, 59,4% ð ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʨʦʞʠʪʦʯʥʦʤʫ ʤʠʥʠʤʫʤʫ, 12,5% ð ʥʠʞʝ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ. 

ɺʘʞʥʳʤ ʨʘʟʜʝʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʠʝ ʞʠʣʠʱʥʦïʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ 

ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧ ʜʝʪʝʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʢʘʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʪʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʞʠʣʠ ʚ ʯʘʩʪʥʳʭ ʜʦʤʘʭ ð 72,7% ʠ 81,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʪʜʝʣʴʥʦʡ 

ʢʚʘʨʪʠʨʝ ʧʨʦʞʠʚʘʣʠ 22,7% ʜʝʪʝʡ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ 18,8% ð ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʪʝʡ (72,7%) ʧʨʦʞʠʚʘʣʠ ʚ ʜʦʤʘʭ, ʠʤʝʶʱʠʭ ʧʣʦʱʘʜʴ ʦʪ 5 ʜʦ 

12 ʤ2 ʥʘ ʯʝʣʦʚʝʢʘ, 4,5% ʜʝʪʝʡ ʧʨʦʞʠʚʘʝʪ ʚ ʜʦʤʘʭ ʩ ʧʣʦʱʘʜʴʶ ʜʦ 5 ʤ2 ʥʘ ʯʝʣʦʚʝʢʘ ʠ 22,7% 

ʜʝʪʝʡ ʧʨʦʞʠʚʘʣʠ ʚ ʜʦʤʘʭ ʩ ʧʣʦʱʘʜʴʶ ʩʚʳʰʝ 12ʤ2 ʥʘ ʯʝʣʦʚʝʢʘ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʦʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 43,8% ʜʝʪʝʡ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʧʨʦʞʠʚʘʣʠ ʚ ʜʦʤʘʭ ʩ ʧʣʦʱʘʜʴʶ 

ʙʦʣʝʝ 12 ʤ2 ʥʘ ʯʝʣʦʚʝʢʘ, 37,5% ð ʦʪ 5 ʜʦ 12 ʤ2 ʥʘ ʯʝʣʦʚʝʢʘ, 18,8% ð ʜʦ 5 ʤ2 ʥʘ ʯʝʣʦʚʝʢʘ. 

ɺʦʧʨʦʩ ʦʙ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʨʦʜʠʪʝʣʝʡ ʧʦʟʚʦʣʠʣ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʚʳʰʝ 

90% ʨʦʜʠʪʝʣʝʡ ʠʤʝʣʠ ʩʨʝʜʥʝʝ ʠ ʥʝʧʦʣʥʦʝ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, 6,8% ʧʦʣʫʯʠʣʠ ʚʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʚʳʰʝ 16% ʨʦʜʠʪʝʣʝʡ ʠʤʝʣʠ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʙʦʣʝʝ 

80% ð ʩʨʝʜʥʝʝ ʠ ʩʨʝʜʥʝʪʝʭʥʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ɼʝʪʷʤ ʪʘʢ ʞʝ ʙʳʣ ʟʘʜʘʥ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʚ ʢʘʢʦʡ ʦʙʣʘʩʪʠ ʦʥʠ ʭʦʪʝʣʠ ʙʳ ʨʘʙʦʪʘʪʴ, ʝʩʣʠ ʙʳ 

ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ. ʅʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʪʚʝʪʳ ʜʝʪʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ï18,2% ʭʦʪʝʣʠ ʙʳ ʟʘʥʠʤʘʪʴʩʷ ʢʦʤʤʝʨʮʠʝʡ; 

ï15,9% ð ʟʘʥʠʤʘʪʴʩʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ; 
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ï11,4% ð ʟʘʥʠʤʘʪʴʩʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ; 

ï11,4% ð ʨʘʙʦʪʘʪʴ ʚ ʛʦʩʩʪʨʫʢʪʫʨʘʭ; 

ï43,2% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʟʥʘʶʪ ʠʣʠ ʝʱʝ ʥʝ ʨʝʰʠʣʠ. 

ɼʝʪʠ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʪʚʝʪʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ï37,5% ʜʝʪʝʡ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʭʦʪʝʣʠ ʙʳ ʟʘʥʠʤʘʪʴʩʷ ʢʦʤʤʝʨʮʠʝʡ; 

ï37,5% ʭʦʪʝʣʠ ʙʳ ʨʘʙʦʪʘʪʴ ʚ ʛʦʩʩʪʨʫʢʪʫʨʘʭ; 

ïʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ ʥʝ ʟʘʭʦʪʝʣ ʟʘʥʠʤʘʪʴʩʷ ʥʠ ʦʜʠʥ ʨʝʙʝʥʦʢ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ; 

ï25% ʝʱʝ ʥʝ ʨʝʰʠʣʠ ʢʘʢʫʶ ʧʨʦʬʝʩʩʠʶ ʚʳʙʨʘʪʴ. 

ɼʘʣʝʝ ʙʳʣ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʯʘʩʪʦ ʨʝʩʧʦʥʜʝʥʪʳ ʯʠʩʪʷʪ ʟʫʙʳ. ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ, 

ʦʪʚʝʪʠʚʰʠʭ, ʯʪʦ ʦʥʠ ʯʠʩʪʷʪ ʟʫʙʳ ʜʚʘʞʜʳ ʚ ʜʝʥʴ ʠ ʯʘʱʝ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 8% ʚʳʰʝ, 

ʯʝʤ ʚ ʦʧʳʪʥʦʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 46,9% ʧʨʦʪʠʚ 38,6%. ʆʩʪʘʣʴʥʳʝ 53,1% ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʯʠʩʪʠʣʠ ʟʫʙʳ 1 ʨʘʟ ʚ ʜʝʥʴ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 1 ʨʘʟ ʚ ʜʝʥʴ ʯʠʩʪʠʣʠ ʟʫʙʳ 47,7% ʜʝʪʝʡ, 

ʘ 13,6% ʜʝʪʝʡ ʵʪʦʡ ʛʨʫʧʧʳ ʫʢʘʟʘʣʠ, ʯʪʦ ʯʠʩʪʷʪ ʟʫʙʳ 1 ʨʘʟ ʚ ʥʝʜʝʣʶ ʠʣʠ ʨʝʞʝ (ʤʳ 

ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʝ ʯʠʩʪʷʪ ʟʫʙʳ ʚʦʦʙʱʝ). 

ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩ ʦ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 

ʜʝʪʴʤʠ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 36,4% ʜʝʪʝʡ 

ʤʳʣʠ ʨʫʢʠ ʙʝʟ ʤʳʣʘ ʧʨʦʪʠʚ 12,5% ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʇʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘʷ ʜʦʣʷ 29,5% 

ʜʝʪʝʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ 31,3% ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʤʳʣʠ ʨʫʢʠ ʩ ʤʳʣʦʤ. ʇʨʦʮʝʥʪ 

ʧʨʠʥʠʤʘʶʱʠʭ ʚʘʥʥʫ, ʜʫʰ ʠ ʢʫʧʘʶʱʠʭʩʷ ʚ ʙʘʥʝ ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʥʝʜʝʣʶ, ʚʳʰʝ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʩʦʩʪʘʚʠʣ 56% ʧʨʦʪʠʚ 34,1% ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ, 

ʯʪʦ ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʠ ʧʨʦʚʝʜʝʥʥʦʤʫ ʦʩʤʦʪʨʫ, ʦʪʚʝʪʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 

ʟʘʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʛʠʛʠʝʥʳ ʚ ʮʝʣʦʤ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʦ ʧʨʝʫʚʝʣʠʯʝʥʥʳʤʠ. 

ʅʘ ʚʦʧʨʦʩ: çʟʥʘʝʪʝ ʣʠ ɺʳ ʦ ʩʚʦʠʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ 

ʚʨʘʯʦʤ?è ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʚʝʪʠʣʠ 20% ʜʝʪʝʡ ʠʟ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʠ 

ʦʜʠʥ ʨʝʙʝʥʦʢ ʥʝ ʦʪʤʝʪʠʣ ʫ ʩʝʙʷ ʥʘʣʠʯʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʆʪʚʝʪʳ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘ ʚʦʧʨʦʩʳ çʅʘ ʯʪʦ ʚʳ ʞʘʣʫʝʪʝʩʴ ʧʦʩʣʝʜʥʠʝ 6 ʤʝʩʷʮʝʚ ʠ ʯʘʩʪʦ 

ʦʱʫʱʘʝʤʳʝ ʞʘʣʦʙʳè ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚ 93,7 ʩʣʫʯʘʝʚ ʜʝʪʠ ʧʨʝʜʲʷʚʣʷʣʠ 

ʢʘʢʠʝ-ʣʠʙʦ ʞʘʣʦʙʳ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ð ʚ 78,7 ʩʣʫʯʘʝʚ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 

ʧʨʝʦʙʣʘʜʘʣʠ ʞʘʣʦʙʳ ʥʘ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʙʦʣʠ ʚ ʩʧʠʥʝ, ʙʦʣʠ ʚ ʞʝʣʫʜʢʝ, 

ʥʝʨʚʦʟʥʦʩʪʴ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʧʣʦʭʦʝ ʥʘʩʪʨʦʝʥʠʝ. ɾʘʣʦʙʳ ʥʘ ʙʦʣʠ ʚ ʩʧʠʥʝ ʜʝʪʠ ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʦʙʲʷʩʥʷʣʠ ʪʷʞʝʩʪʴʶ ʠ ʩʧʝʮʠʬʠʢʦʡ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ. ɻʦʣʦʚʥʳʝ ʙʦʣʠ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ ʩʚʷʟʳʚʘʣʠ ʩ ʥʝʧʨʠʷʪʥʳʤʠ ʟʘʧʘʭʘʤʠ ʥʘ ʩʚʘʣʢʝ. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, 

ʥʝʨʚʦʟʥʦʩʪʴ, ʧʣʦʭʦʝ ʥʘʩʪʨʦʝʥʠʝ ʜʝʪʠ ʩʚʷʟʳʚʘʣʠ ʩ ʥʘʧʨʷʞʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʥʘ ʩʚʘʣʢʝ 

(ʙʦʨʴʙʘ ʟʘ ʫʯʘʩʪʦʢ ʨʘʙʦʪʳ, ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʚʟʨʦʩʣʳʭ, ʙʝʟʳʩʭʦʜʥʦʩʪʴ ʩʠʪʫʘʮʠʠ). ɺ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʝʪʠ ʞʘʣʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʙʦʣʠ ʚ ʞʝʣʫʜʢʝ, ʧʣʦʭʦʝ ʥʘʩʪʨʦʝʥʠʝ, 

ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʙʦʣʠ ʚ ʥʦʛʘʭ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʚ ʨʘʤʢʘʭ ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʘʶʱʠʭ ʜʝʪʝʡ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ ʩʙʦʨʫ, ʦʙʨʘʙʦʪʢʝ, ʘʥʘʣʠʟʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 

ʩʠʪʫʘʮʠʠ ʩ ʚʳʷʚʣʝʥʠʝʤ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʙʣʝʤ ʚ ʠʟʫʯʘʝʤʳʭ ʨʝʛʠʦʥʘʭ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʨʝʛʠʩʪʨ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʩʚʘʣʢʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʛʨʫʧʧʘʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʚʘʣʢʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʢʘʢ ʫ 

ʜʝʚʦʯʝʢ, ʪʘʢ ʠ ʫ ʤʘʣʴʯʠʢʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ (ʨ<0,05) ʦʪʩʪʘʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 
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ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʧʨʠ ʵʪʦʤ ʩ ʚʦʟʨʘʩʪʦʤ 

ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʡ ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʨʘʙʦʪʘʶʱʠʭ ʜʝʪʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʜʦʩʪʦʚʝʨʥʦ (ʨ<0,05) ʚʳʰʝ ʪʘʢʦʚʦʡ 

ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʥʝ ʟʘʥʷʪʳʭ ʚ ʨʘʙʦʪʝ ʥʘ ʩʚʘʣʢʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʚ ʩʪʨʫʢʪʫʨʝ 

ʙʦʣʝʟʥʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʛʝʧʘʪʦʣʠʝʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʛʝʧʘʪʦʤʝʛʘʣʠʷ, 

ʜʠʩʢʠʥʝʟʠʷ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʨʝʘʢʪʠʚʥʳʡ ʛʝʧʘʪʠʪ ʠ ʜʨ.), ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

(ʭʨʦʥʠʯʝʩʢʠʝ ʧʠʝʣʦʥʝʬʨʠʪʳ, ʥʝʬʨʦʧʪʦʟ, ʘʥʦʤʘʣʠʠ ʧʦʣʦʞʝʥʠʷ ʧʦʯʝʢ), ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

(ɼʋʑɾ ð 3,4%). 

ʇʨʠʯʠʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʘ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘ ʩʚʘʣʢʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʪʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʥʠʟʢʠʡ ʩʦʮʠʘʣʴʥʦïʙʳʪʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʤʥʦʛʦʜʝʪʥʦʩʪʴ ʩʝʤʝʡ, 

ʫʢʦʨʝʥʠʚʰʠʝʩʷ ʪʨʘʜʠʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʪʩʢʦʛʦ ʪʨʫʜʘ. ɺ ʢʦʤʧʣʝʢʩʝ ʬʘʢʪʦʨʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʙʦʪʘʶʱʠʭ ʜʝʪʝʡ, ʚʝʜʫʱʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ (ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ) ʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʪʷʞʝʩʪʴ, ʚʨʝʜʥʦʩʪʴ), ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʡ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʨʘʩʪʫʱʝʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʉʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʳʩʦʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʙʦʪʘʶʱʠʭ ʜʝʪʝʡ ʠʣʠ ʫʩʠʣʠʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʳ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʦʥʝ ʩʚʘʣʦʢ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʦʜʥʦʛʦ ʠʟ 

ʭʠʤʠʢʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʜʘʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʠʭʫʜʰʠʤ ʫʩʣʦʚʠʷʤ ʜʝʪʩʢʦʛʦ ʪʨʫʜʘ 

(ʢʦʥʚʝʥʮʠʷ ʄʆʊ ˉ182) ʠ ʧʦʜʣʝʞʘʪ ʠʩʢʦʨʝʥʝʥʠʶ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʮʝʥʢʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʢʘʢ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʨʘʯʝʙʥʳʤʠ ʢʘʜʨʘʤʠ ʠ ʢʦʡʢʘʤʠ. 

ɺ 2015ï2017 ʛʦʜʳ ʚ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ 

ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ ʠ ʙʦʣʝʝ ʥʠʟʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ. 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʩʥʠʞʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. 

 

Abstract. The article is devoted to the assessment of such indicators of the availability of 

dermatological care as the provision of the population with medical personnel and cots. In 2015ï

2017, in the NorthïWest Federal District, in comparison with the average Russian indicators, there 

is a higher provision of doctors with dermatovenereologists and a lower provision with 

dermatovenereologic beds. The negative dynamics of indicators allows judging about the decrease 

in the availability of dermatovenereologic aid to the population of the NorthïWestern Federal 

District. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ, 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʡʢʘʤʠ, ʚʨʘʯ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛ, ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʝ ʢʦʡʢʠ. 

 

Keywords: access to medical care, provision with doctors, provision with beds, doctor, 

dermatovenereologist, dermatovenereologic beds. 
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ɺʚʝʜʝʥʠʝ 

ɼʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ð ɻ ʪʦ ʚʠʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʙʦʣʴʥʳʤ ʢʦʞʥʳʤʠ ʠ ʚʝʥʝʨʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʆʩʥʦʚʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʢʦʞʥʳʭ ʠ ʚʝʥʝʨʠʯʝʩʢʠʭ ʙʦʣʝʟʥʷʭ, ʷʚʣʷʝʪʩʷ ʢʦʞʥʦïʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʡ 

ʜʠʩʧʘʥʩʝʨ, ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʫʝʪʩʷ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʝʨʚʠʯʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʧʦ ʧʨʦʬʠʣʶ 

çʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʷè [7]. 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘè ̄204 ʦʪ 7 ʤʘʷ 2018 ʛ. ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʝ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʧʨʦʚʦʟʛʣʘʰʝʥʳ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʮʝʣʷʤʠ ʫʪʚʝʨʞʜʝʥʳ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ (ʧʨʦʛʨʘʤʤʳ) ʧʦ ʪʘʢʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʘʢ ʜʝʤʦʛʨʘʬʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, ʢʫʣʴʪʫʨʘ ʠ ʜʨ. 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʩʬʝʨʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 2024 ʛ. ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ 

ʫʚʝʣʠʯʝʥʠʝ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʜʦʨʦʚʦʡ ʞʠʟʥʠ ʜʦ 78 ʣʝʪ, ʫʚʝʣʠʯʝʥʠʝ 

ʩʫʤʤʘʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʦʞʜʘʝʤʦʩʪʠ ʜʦ 1,7 ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʛʨʘʞʜʘʥ, ʚʝʜʫʱʠʭ 

ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʇʝʨʝʜ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʪʘʚʷʪʩʷ 

ʪʘʢʞʝ ʛʣʦʙʘʣʴʥʳʝ ʮʝʣʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ; 

ʣʠʢʚʠʜʘʮʠʷ ʢʘʜʨʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʝʨʚʠʯʥʫʶ 

ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴ; ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʝʨʚʠʯʥʫʶ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴ, ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʠʭ ʨʘʙʦʪʳ ʠ ʜʨ.  

ɺ ʬʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʌɿ-323 çʆʙ ʦʩʥʦʚʘʭ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ʧʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚʳʜʝʣʝʥ 

ʢʘʢ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (1). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʙʣʝʤʘ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠʤʝʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʮʝʣʦʤ [3, 5ï6]. ɼʦʩʪʫʧʥʦʩʪʴ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 

ïʦʨʛʘʥʠʟʘʮʠʝʡ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʠʙʣʠʞʝʥʥʦʩʪʠ ʢ ʤʝʩʪʫ 

ʞʠʪʝʣʴʩʪʚʘ, ʤʝʩʪʫ ʨʘʙʦʪʳ ʠʣʠ ʦʙʫʯʝʥʠʷ;  

ïʥʘʣʠʯʠʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʫʨʦʚʥʝʤ ʠʭ 

ʢʚʘʣʠʬʠʢʘʮʠʠ;  

ïʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʨʘʯʘ;  

ïʫʩʪʘʥʦʚʣʝʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʟʤʝʱʝʥʠʶ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʩʭʦʜʷ 

ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ;  

ïʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʥʚʘʣʠʜʦʚ ʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ;  

 ïʚʦʟʤʦʞʥʦʩʪʴʶ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʠ ʙʝʩʧʣʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤ 

ʨʘʙʦʪʥʠʢʦʤ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʧʘʮʠʝʥʪʘ ʚ ʙʣʠʞʘʡʰʫʶ 

ʤʝʜʠʮʠʥʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʚ ʩʣʫʯʘʷʭ, ʫʛʨʦʞʘʶʱʠʭ ʝʛʦ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʠ ʜʨ.  

ʆʮʝʥʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ [4]. 

ʌʝʜʝʨʘʣʴʥʳʡ ʬʦʥʜ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʜʣʷ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ ʥʘʩʝʣʝʥʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʩʯʝʪ 

ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 
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ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʦʧʨʦʩʳ (ʘʥʢʝʪʠʨʦʚʘʥʠʷ) [1ï2]. ʆʙʲʝʢʪʠʚʥʦ ʜʦʩʪʫʧʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢʘʜʨʘʤʠ ʠ ʢʦʡʢʘʤʠ 

[8]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʉʝʚʝʨʦï

ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʠʟ 

ʩʙʦʨʥʠʢʦʚ çʈʝʩʫʨʩʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè ʠ çʈʝʩʫʨʩʳ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʞʥʦ-ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡè ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʎʝʥʪʨʘʣʴʥʳʡ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʟʘ 2017 ʠ 2018 ʛʛ. (2ï5). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ (ʉɿʌʆ) ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ʯʠʩʣʦ ʢʦʞʥʦ-

ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʧʘʥʩʝʨʦʚ ʟʘ 2015-2017 ʛʛ ʥʝ ʠʟʤʝʥʠʣʦʩʴ ʠ ʩʦʩʪʘʚʠʣʦ 20 ʠ 14 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʦ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ʏʀʉʃʆ ʂʆɾʅʆ-ɺɽʅɽʈʆʃʆɻʀʏɽʉʂʀʍ ɼʀʉʇɸʅʉɽʈʆɺ  

ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ, ʉɽɺɽʈʆ-ɿɸʇɸɼʅʆʄ ʌɽɼɽʈɸʃʔʅʆʄ ʆʂʈʋɻɽ  

ʀ ʛ. ʉɸʅʂʊ-ʇɽʊɽʈɹʋʈɻɽ (ɸɹʉ. ʏʀʉʃʆ) 

 

ɻʦʜ ʈʌ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉɿʌʆ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉʇʙ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

2015 136 ð 20 ð 13 - 

2016 134 1,5 20 0,0 13 0,0 

2017 134 0,0 20 0,0 13 0,0 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2015 ʛʦʜʫ ʨʘʙʦʪʘʣʦ 136 ʢʦʞʥʦïʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʜʠʩʧʘʥʩʝʨʘ, ʚ 2016-2017 ʛʛ. ð 134. ɼʠʥʘʤʠʢʘ ʩʣʘʙʦ ʦʪʨʠʮʘʪʝʣʴʥʘʷ (ī1,5%). 

ɺ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚ 2015 ʛ. ʥʘʩʝʣʝʥʠʶ ʦʢʘʟʳʚʘʣʦ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʦʤʦʱʴ 302 ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘ, ʚ 2016 ʛ. ð 305, ʚ 2017 ʛ. ð 303. ɺ ʛ. ʉʘʥʢʪï

ʇʝʪʝʨʙʫʨʛʝ ʥʘʩʝʣʝʥʠʝ ʦʙʩʣʫʞʠʚʘʣʦ ʚ 2015 ʛ. 50 ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ, ʚ 2016 ʛ. ð 55, 

ʚ 2017 ʛ. ð 56. ɼʘʥʥʳʝ ʦ ʯʠʩʣʝ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʉʝʚʝʨʦïʟʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʘ ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. 

ʏʀʉʃʆ ʂʆɾʅʆïɺɽʅɽʈʆʃʆɻʀʏɽʉʂʀʍ ɼʀʉʇɸʅʉɽʈʆɺ  

ɺ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ, ʉɽɺɽʈʆïɿɸʇɸɼʅʆʄ ʌɽɼɽʈɸʃʔʅʆʄ ʆʂʈʋɻɽ   

ʀ ʛ. ʉɸʅʂʊïʇɽʊɽʈɹʋʈɻɽ (ɸɹʉ. ʏʀʉʃʆ) 

 

ɻʦʜ ʈʌ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉɿʌʆ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉʇʙ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

2015 3282 ð 302 ð 50 ð 

2016 3240 ī1,3 305 +1,0 55 +1,8 

2017 3123 ī3,6 303 ī0,7 56 +1,8 
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ɺ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚ 2016 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ, ʘ ʚ 2017 ʛ. ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ. ɺ ʛ. ʉʘʥʢʪï

ʇʝʪʝʨʙʫʨʛʝ ʯʠʩʣʦ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʟʘ 2015ï2017 ʛʛ. ʚʳʨʦʩʣʦ. ɺ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʯʠʩʣʦ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʝʞʝʛʦʜʥʦ ʩʦʢʨʘʱʘʣʦʩʴ. 

ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʢʘʜʨʘʤʠ (ʚʨʘʯʘʤʠ ʠ ʩʨʝʜʥʠʤ 

ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ) [8]. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 10 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʠʣʠ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʥʘ ʢʦʥʝʮ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (ʛʦʜʘ). ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ ʚʨʘʯʘʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ ʚ 2015 ʛ. ʠ 2016 ʛ. ʩʦʩʪʘʚʠʣʘ 0,62 ʚʨʘʯʝʡ ʥʘ 10 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ, ʚ 2017 ʛ. ð 0,60 ʚʨʘʯʝʡ ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʚʨʘʯʘʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ 2015 ʛ. ʠ 2016 ʛ. ʩʦʩʪʘʚʠʣʘ 0,79 ʚʨʘʯʝʡ ʥʘ 10 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ, ʚ 2017 ʛ. ð 0,60 ʚʨʘʯʝʡ ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ 

ʚʨʘʯʘʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ ʦʪʦʙʨʘʞʝʥʘ ʚ ʊʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3. 

ʆɹɽʉʇɽʏɽʅʅʆʉʊʔ ʅɸʉɽʃɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ (ʈʌ),  

ʉɽɺɽʈʆïɿɸʇɸɼʅʆɻʆ ʌɽɼɽʈɸʃʔʅʆɻʆ ʆʂʈʋɻɸ ʀ ɻ. ʉɸʅʂʊïʇɽʊɽʈɹʋʈɻɸ ɺʈɸʏɸʄʀ 

ɼɽʈʄɸʊʆɺɽʅɽʈʆʃʆɻɸʄʀ (ɺʈɸʏɽʁ ʅɸ 10 ʊʓʉʗʏ ʅɸʉɽʃɽʅʀʗ) 

 

ɻʦʜ ʈʌ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉɿʌʆ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉʇʙ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

2015 0,58 ð 0,62 ð 0,79 ð 

2016 0,58 0,0 0,62 0,0 0,79 0,0 

2017 0,57 ī1,7 0,60 ī3,2 0,77 ī2,5 

 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʘʯʘʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʉʝʚʝʨʦïʟʘʧʘʜʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛ ʠʤʝʣʠ ʚ 2015ï2017 ʛʛ. ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɺ 2015 ʛ. ʠ 

2016 ʛ. ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʨʘʯʘʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ ʚ ʉʝʚʝʨʦïʟʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʈʦʩʩʠʠ ʥʘ 6,5%, ʘ ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 

26,6%. ɺ 2017 ʛ. ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 5,0%, ʘ ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 26,0%. ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʥʠʞʝʥʠʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ 

ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ ʚʨʘʯʘʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ ʚ 2017 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2015 ʛ. ʠ 2016 ʛ., 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʦʤ. 

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʫʧʥʦʩʪʠ ʥʘʩʝʣʝʥʠʶ ʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʤʦʱʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʙʦʣʴʥʠʯʥʳʤʠ ʢʦʡʢʘʤʠ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʦ-

ʟʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʚ 2015 ʛ. ʩʦʩʪʘʚʠʣʘ 0,60 

ʢʦʝʢ ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2016 ʛ. ð 0,56 ʥʘ 10 ʪʳʩ, ʚ 2017 ʛ. ð 0,55 ʥʘ 10 ʪʳʩ 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʚ 2015 ʛ 

ʩʦʩʪʘʚʠʣʘ 0,48 ʢʦʝʢ ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2016 ʛ. ð 0,45 ʥʘ 10 ʪʳʩ, ʚ 2017 ʛ. ð 0,44 ʥʘ 10 

ʪʳʩ. ʆʮʝʥʢʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʝʚʝʨʦïɿʘʧʘʜʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 4.  

ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʦï

ʟʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʚ 
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2015 ʛ ʚ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʙʳʣʘ ʥʠʞʝ ʥʘ 18,9%, ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ 

ð ʥʘ 35,1%; ʚ 2016 ʛ. ʚ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʙʳʣʘ ʥʠʞʝ ʥʘ 18,8%, ʚ 

ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 34,7%; ʚ 2017 ʛ. ʚ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʙʳʣʘ 

ʥʠʞʝ ʥʘ 15,4%, ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 32,3%. ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠ ʚ 

ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʠ ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ. 

 

ʊʘʙʣʠʮʘ 4. 

ʆɹɽʉʇɽʏɽʅʅʆʉʊʔ ʅɸʉɽʃɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ (ʈʌ),  

ʉɽɺɽʈʆïɿɸʇɸɼʅʆɻʆ ʌɽɼɽʈɸʃʔʅʆɻʆ ʆʂʈʋɻɸ ʀ ɻ. ʉɸʅʂʊïʇɽʊɽʈɹʋʈɻɸ  

ɼɽʈʄɸʊʆɺɽʅɽʈʆʃʆɻʀʏɽʉʂʀʄʀ ʂʆʁʂɸʄʀ (ʂʆɽʂ ʅɸ 10 ʊʓʉʗʏ ʅɸʉɽʃɽʅʀʗ) 

 

ɻʦʜ ʈʌ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉɿʌʆ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉʇʙ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

2015 0,74 ð 0,60 ð 0,48 ð 

2016 0,69 ī6,7 0,56 ī6,7 0,45 ī6,3 

2017 0,65 ī3,0 0,55 ī1,8 0,44 ī2,2 

 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʚ 2015 ʛ. ʩʦʩʪʘʚʠʣʘ 0,47 ʢʦʝʢ ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2016 ð 

0,44 ʥʘ 10 ʪʳʩ, ʚ 2017 ð 0,43 ʥʘ 10 ʪʳʩ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ 

ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʚ 2015 ʛ. ʙʳʣʘ 0,37 ʢʦʝʢ ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2016-2017 ʛʛ. ð 

0,34 ʥʘ 10 ʪʳʩ. ʆʮʝʥʢʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʝʚʝʨʦïɿʘʧʘʜʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʜʝʪʘʣʴʥʦ 

ʦʪʦʙʨʘʞʝʥʘ ʚ ʊʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5. 

ʆɹɽʉʇɽʏɽʅʅʆʉʊʔ ʅɸʉɽʃɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ (ʈʌ),  

ʉɽɺɽʈʆïɿɸʇɸɼʅʆɻʆ ʌɽɼɽʈɸʃʔʅʆɻʆ ʆʂʈʋɻɸ ʀ ɻ. ʉɸʅʂʊïʇɽʊɽʈɹʋʈɻɸ 

 ɼɽʈʄɸʊʆʃʆɻʀʏɽʉʂʀʄʀ ʂʆʁʂɸʄʀ (ʂʆɽʂ ʅɸ 10 ʊʓʉʗʏ ʅɸʉɽʃɽʅʀʗ) 

 

ɻʦʜ ʈʌ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉɿʌʆ ɼʠʥʘʤʠʢʘ ʉʇʙ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

2015 0,57 ð 0,47 ð 0,37 ð 

2016 0,53 ī7,0 0,44 ī6,4 0,34 ī8,1 

2017 0,50 ī5,7 0,43 ī2,3 0,34 0,0 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʚ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ 2015 ʛ. ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʡʢʘʤʠ ʚ 

ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʙʳʣʘ ʥʠʞʝ ʥʘ 17,5%, ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 

35,1%; ʚ 2016 ʛ. ʚ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʙʳʣʘ ʥʠʞʝ ʥʘ 17,0%, ʚ ʛ. ʉʘʥʢʪï

ʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 35,5%; ʚ 2017 ʛ. ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʙʳʣʘ ʥʠʞʝ ʥʘ 14,0%, 

ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 32,0%. ɺ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʢʦʡʢʘʤʠ ʠʤʝʣʘ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ɺ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ 

ʠʤʝʣʘ ʤʝʩʪʦ ʚ 2016 ʛ. ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2015 ʛ., ʘ ʚ 2017 ʛ. ʧʦʢʘʟʘʪʝʣʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʦʡʢʘʤʠ 

ʦʩʪʘʣʩʷ ʥʘ ʫʨʦʚʥʝ 2016 ʛ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʢʦʡʢʘʤʠ ʚ 2015ï2016 ʛʛ. ʩʦʩʪʘʚʠʣʘ 0,13 ʢʦʝʢ ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2017 ʛ. ð 0,12 ʥʘ 10 ʪʳʩ. 
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ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʚ 2015ï2016 ʛʛ. 

ʙʳʣʘ 0,11 ʢʦʝʢ ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʚ 2017 ʛ. ï 0,10 ʥʘ 10 ʪʳʩ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 6. 

 

ʊʘʙʣʠʮʘ 6. 

ʆɹɽʉʇɽʏɽʅʅʆʉʊʔ ʅɸʉɽʃɽʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ (ʈʌ),  

ʉɽɺɽʈʆ-ɿɸʇɸɼʅʆɻʆ ʌɽɼɽʈɸʃʔʅʆɻʆ ʆʂʈʋɻɸ ʀ ɻ. ʉɸʅʂʊïʇɽʊɽʈɹʋʈɻɸ 

ɺɽʅɽʈʆʃʆɻʀʏɽʉʂʀʄʀ ʂʆʁʂɸʄʀ (ʂʆɽʂ ʅɸ 10 ʊʓʉʗʏ ʅɸʉɽʃɽʅʀʗ) 

 

ɻʦʜ ʈʌ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

ʉɿʌʆ ɼʠʥʘʤʠʢʘ ʉʇʙ ɼʠʥʘʤʠʢʘ 

(ʚ %) 

2015 0,17 ð 0,13 ð 0,11 ð 

2016 0,16 ī5,9 0,13 0,0 0,11 0,0 

2017 0,15 ī6,3 0,12 ī7,7 0,10 ī9,1 

 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʉʝʚʝʨʦï

ɿʘʧʘʜʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʠ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛ ʠʤʝʣʠ ʚ 2015ï2017 ʛʛ. ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʡʢʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ɺ 2015 ʛ. ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʚ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ ʙʳʣʘ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʈʦʩʩʠʠ ʥʘ 23,5%, ʘ ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 

35,3%. ɺ 2016 ʛ. ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 18,8%, ʘ ʚ 

ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 31,3%. ɺ 2017 ʛ. ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʙʳʣʘ ʥʠʞʝ ʥʘ 20,0%, ʘ ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ð ʥʘ 33,3%. ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʥʠʞʝʥʠʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ 

ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʘ ʚʨʘʯʘʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ ʚ 2017 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2015 ʛ. ʠ 2016 ʛ., 

ʘ ʚ ʮʝʣʦʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2015ï2017 ʛʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʝʞʝʛʦʜʥʦʝ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ. 

 

ɺʳʚʦʜʳ 

1. ɺ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʚ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʚʨʘʯʘʤʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʘʤʠ.  

2. ʉʥʠʞʝʥʠʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʡʢʘʤʠ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʢʦʞʥʦ-ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʧʘʥʩʝʨʦʚ ʠ ʨʦʩʪʝ ʯʠʩʣʘ ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ ʩʚʷʟʘʥʦ ʩ 

ʧʝʨʝʦʨʠʝʥʪʘʮʠʝʡ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʩʪʦʨʦʥʫ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪʩʷ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠ ʨʝʩʫʨʩʦʝʤʢʦʡ.  

3. ɺ ʉʝʚʝʨʦïɿʘʧʘʜʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ ʚ ʛ. ʉʘʥʢʪïʇʝʪʝʨʙʫʨʛʝ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʯʝʤ ʚ ʮʝʣʦʤ ʧʦ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʜʥʘʢʦ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʩʥʠʞʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʜʘʣʴʥʝʡʰʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. 

 

ʀʩʪʦʯʥʠʢʠ: 

(1). ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ323-ʌɿ ʦʪ 21 ʥʦʷʙʨʷ 2011 ʛ. çʆʙ ʦʩʥʦʚʘʭ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 

ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: www.rg.ru/2011/11/23/zdorovie-doc.html 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.04.2018).  
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(2). ʈʝʩʫʨʩʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ 2016 ʛʦʜʫ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://mednet.ru/images/stories/files/resursy_2017.rar. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 19.03.2019). 
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EVALUATION OF THE PHYSICAL DEVELOPMENT OF ADOLESCENTS LIVING 

IN THE REPUBLIC OF KARAKALPAKSTAN  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʘʥʘʣʠʟʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ 15ï18 ʣʝʪ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ, ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʜʦʣʞʥʘ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʚʢʣʶʯʘʪʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʦʮʝʥʢʫ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʨʤʘʪʠʚʳ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ 

ʨʝʛʠʦʥʘʣʴʥʳʝ, ʵʪʥʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

 

Abstract. The paper reviews the results of an assessment of the analysis of anthropometric 

indicators of the physical development of adolescents aged 15ï18 years in the Republic of 

Karakalpakstan. It is established that the clinical examination of students should necessarily include 

anthropometric survey methods, focused on the assessment of physical development. To this end, 

taking into account anthropometric indicators, it is necessary to develop standards for physical 

development, taking into account regional, ethnic and social characteristics of the population. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʧʦʜʨʦʩʪʢʠ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

 

Keywords: children, adolescents, physical development, anthropometric data. 

 

ʌʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ (ʌʈ) ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʜʦʨʦʚʴʷ ʨʘʩʪʫʱʝʛʦ 

ʦʨʛʘʥʠʟʤʘ. ʇʦʜʯʠʥʷʷʩʴ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ, ʦʥʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ. ʆʜʥʘʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʌʈ ʟʘʚʠʩʠʪ ʦʪ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ, ʠʥʪʝʨʝʩ ʢ ʢʦʪʦʨʳʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʨʦʩ ʠ ʧʨʠʦʙʨʝʣ ʭʘʨʘʢʪʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ [1].  

ɺʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʧʦʜʨʦʩʪʢʦʚ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, 

ʩʪʦʷʱʠʭ ʥʘ ʧʦʨʦʛʝ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ ʩ ʝʝ ʩʦʮʠʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʚʦʟʨʦʩʰʝʡ ʬʠʟʠʯʝʩʢʦʡ 

ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ. çʆ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ 

ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘè, ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ 
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ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ð ʧʨʦʜʣʝʥʠʝ ʜʦ 18 ʣʝʪ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ 

ʩʝʪʠ [2]. ɺ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʚʥʠʤʘʥʠʷ ʢ ʧʨʦʙʣʝʤʘʤ ʟʜʦʨʦʚʴʷ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʝʡ, ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʫʜʝʥʯʝʩʢʠʡ 

ʢʦʥʪʠʥʛʝʥʪ. ʇʨʠ ʵʪʦʤ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ 

ʤʦʤʝʥʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʌʈ 

ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʝʛʦ ʭʘʨʘʢʪʝʨʝ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʳʚʘʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ [4].  

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ 

ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ (ʛʦʨʦʜ, ʩʝʣʦ), ʚʦʟʨʘʩʪʥʦïʧʦʣʦʚʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʤʝʩʪʘ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ. ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʨʦʚʥʷ ʌʈ ʯʨʝʟʚʳʯʘʡʥʦ ʠʥʬʦʨʤʘʪʠʚʥʘ ʠ ʧʦʟʚʦʣʷʝʪ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʪʴ ʙʦʣʴʰʠʝ 

ʢʦʥʪʠʥʛʝʥʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʥʝʟʘʤʝʥʠʤʦʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʧʦʜʨʘʩʪʘʶʱʠʤ ʧʦʢʦʣʝʥʠʝʤ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ [2ï3].  

ʉʨʝʜʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʇʨʠʘʨʘʣʴʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʧʫʩʪʳʥʠʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʡ, ʫʩʠʣʝʥʠʝ ʩʦʣʝʚʳʥʦʩʘ ʩ ʦʩʫʰʝʥʥʦʛʦ ʜʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʩ ʤʘʩʩʠʨʦʚʘʥʠʝʤ 

ʟʘʩʦʣʝʥʠʝʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʷʤ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ (ʚʦʜʘ, ʚʦʟʜʫʭ, ʨʘʩʪʝʥʠʡ, 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ) [2]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʘʥʘʣʠʟ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ 15ï18 ʣʝʪ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ 

ʙr ʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʨʦʣʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʜʝʚʦʯʝʢ ʚ ʨʝʛʠʦʥʝ ʇʨʠʘʨʘʣʴʷ, ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ [6, c. 18ï19]. 

ʋ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʜʘʥʥʘʷ ʪʝʤʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʦʡ ï ʚʣʠʷʥʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʤʝʥʝʥʠʡ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ [9ï11]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʟʜʦʨʦʚʴʷ ʧʦʜʨʦʩʪʢʦʚ 15ï18 ʣʝʪ ʧʨʠʟʚʘʥʳ ʠʛʨʘʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʛʨʫʧʧʦʚʦʤ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. ʉ 2014 

ʧʦ 2016 ʛʛ. ʚ ʨʘʤʢʘʭ ʤʘʩʩʦʚʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʜʦʣʴʥʦ ð 

ʩʤʝʰʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʬʠʟʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ (ʌʈ) ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʰʢʦʣ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʣʣʝʜʞʝʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ (ʙʦʣʝʝ 1000 ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ 

15ï18 ʣʝʪ ʚ ʜʠʥʘʤʠʢʝ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 1-ʡ ʠ 2-ʡ ʛʨʫʧʧʳ ʟʜʦʨʦʚʴʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʘʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʪʝʡ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʚʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  (ɺʆɿ, 2007) [3]. ʇʦ ʰʢʘʣʘʤ 

ʨʝʛʨʝʩʩʠʠ ʤʘʩʩʳ ʪʝʣʘ (ʄʊ) ʧʦ ʜʣʠʥʝ ʪʝʣʘ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ ʚʳʜʝʣʷʣʠ ʚʘʨʠʘʥʪʳ:  

1) ʥʦʨʤʘʣʴʥʦʝ ʌʈ ð ʄʊ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ (ʦʪ ʄī1ůR ʜʦ ʄ+2ůR 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʩʪʘ, ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ; ʛʜʝ ůR ð ʯʘʩʪʥʦʝ ʩʠʛʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʄʊ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʩʪʘ); 

2) ʜʝʬʠʮʠʪ ʄʊ (ʦʪʢʣʦʥʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʟʘ ʩʯʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʄʊ) ð ʄʊ ʤʝʥʴʰʝ 

ʟʥʘʯʝʥʠʡ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʨʝʜʝʣʘ çʥʦʨʤʳè ʦʪʥʦʩʠʪʝʣʴʥʦ ɼʊ (ʤʝʥʴʰʝ ʄī1ůR); 

3) ʠʟʙʳʪʦʢ ʄʊ (ʦʪʢʣʦʥʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʟʘ ʩʯʝʪ ʠʟʙʳʪʦʯʥʦʡ ʄʊ) ð ʄʊ ʙʦʣʴʰʝ 

ʟʥʘʯʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʝʜʝʣʘ çʥʦʨʤʳè ʦʪʥʦʩʠʪʝʣʴʥʦ ɼʊ (ʙʦʣʴʰʝ ʄ+2ůR); 

4) ʥʠʟʢʦʨʦʩʣʦʩʪʴ ð ʜʣʠʥʘ ʪʝʣʘ (ɼʊ) ʤʝʥʴʰʝ ʄī2ů ʧʨʠ ʣʶʙʦʡ ʄʊ. 
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ɺ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʦʡ ʛʨʫʧʧʝ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ɼʊ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʜʠʘʧʘʟʦʥ ʥʦʨʤʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʄʊ ʠ ʚʳʷʚʣʷʶʪ ʦʪʢʣʦʥʝʥʠʷ ʚ ʌʈ (ʜʝʬʠʮʠʪ ʠʣʠ ʠʟʙʳʪʦʢ 

ʄʊ), ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪ ʛʨʫʧʧʫ ʣʠʮ ʥʠʟʢʦʛʦ ʨʦʩʪʘ, ʫ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ ʦʙʱʘʷ ʟʘʜʝʨʞʢʘ 

ʌʈ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 8ï9% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʶʥʦʰʝʡ ʠʤʝʣʠ ʜʝʬʠʮʠʪ ʄʊ, 6ï7% ð 

ʠʟʙʳʪʦʯʥʫʶ ʄʊ; 14ï15% ʜʝʚʫʰʝʢ ð ʜʝʬʠʮʠʪ ʄʊ, 2ï3% ð ʠʟʙʳʪʦʯʥʫʶ ʄʊ. 

ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʟʙʳʪʢʘ ʠ ʜʝʬʠʮʠʪʘ ʄʊ ʫ ʩʪʫʜʝʥʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʀʄʊ, 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʀʄʊ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʙʦʣʴʰʫʶ çʩʪʨʦʡʥʦʩʪʴè ʪʝʣʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʄʊ, ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʀʄʊ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʟʙʳʪʦʯʥʦʡ ʄʊ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʚʫʰʝʢ ʩ ʜʝʬʠʮʠʪʦʤ ʄʊ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʶʥʦʰʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʷʩʥʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʜʝʚʫʰʢʠ ʩʪʨʝʤʷʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʢʠʤ çʠʜʝʘʣʴʥʳʤè ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʪʦʤ, ʢʘʢ ʦʥʠ ʜʦʣʞʥʳ ʚʳʛʣʷʜʝʪʴ [13].  

ʋ ʤʘʣʴʯʠʢʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʌʈ ʧʦ ʢʨʠʚʳʤ ʢʦʨʠʜʦʨʘʤ ʥʝʩʢʦʣʴʢʦ ʠʥʦʝ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʧʦʤʠʤʦ ʥʠʟʢʠʭ ʛʨʘʜʘʮʠʡ ʤʘʩʩʳ ʪʝʣʘ ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ ʯʘʩʪʦ ʥʘʙʣʶʜʘʣʘʩʴ 

ʚʳʩʦʢʘʷ ʤʘʩʩʘ ʪʝʣʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʙʦʣʴʰʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ. ʋ 6ï7% 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʶʥʦʰʝʡ ʠʤʝʶʪ ʠʟʙʳʪʦʯʥʫʶ ʄʊ (ʧʨʝʜʦʞʠʨʝʥʠʝ), ʯʪʦ ʚ 1,5ï2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ 

ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠʟʙʳʪʦʯʥʦʡ ʄʊ ʫ ʜʝʚʫʰʝʢ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫ ʤʦʣʦʜʳʭ 

ʤʫʞʯʠʥ ʧʨʦʠʩʭʦʜʠʪ ʫʭʫʜʰʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʜʠʮʠʡ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʟʘʤʝʱʝʥʠʠ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʘ ʞʠʨʦʚʫʶ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ ʯʪʦ, ʥʘʠʙʦʣʴʰʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʤʘʩʩʳ ʪʝʣʘ, ʧʦʩʢʦʣʴʢʫ ʫ ʜʝʪʝʡ ʯʘʱʝ ʥʘʙʣʶʜʘʣʠʩʴ ʢʘʢ ʥʠʟʢʠʝ, ʪʘʢ ʠ ʧʦʚʳʰʝʥʥʳʝ ʝʝ ʛʨʘʜʘʮʠʠ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦʙ ʵʬʬʝʢʪʘʭ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʨʦʮʝʩʩʳ ʌʈ ʚ ʜʘʥʥʦʤ ʚʦʟʨʘʩʪʝ [3].  

 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʠʩʧʘʥʩʝʨʠʟʘʮʠʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʜʦʣʞʥʘ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʚʢʣʶʯʘʪʴ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʦʮʝʥʢʫ ʌʈ. ʉ ʵʪʦʡ ʮʝʣʴʶ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʵʪʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʦʮʠʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʨʤʘʪʠʚʳ ʌʈ, ʫʯʠʪʳʚʘʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ, ʵʪʥʠʯʝʩʢʠʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʜʨʦʩʪʢʠ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʌʈ ʟʘ ʩʯʝʪ ʜʝʬʠʮʠʪʘ ʄʊ, ʠʟʙʳʪʢʘ ʄʊ, ʘ ʪʘʢʞʝ ʩ ʧʣʦʭʠʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʦʪʥʦʩʷʪʩʷ ʢ II ʛʨʫʧʧʝ ʟʜʦʨʦʚʴʷ. ʀʭ ʩʦʩʪʦʷʥʠʝ ʜʦʣʞʥʦ 

ʫʪʦʯʥʷʪʴʩʷ ʧʨʠ ʫʛʣʫʙʣʝʥʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʝʜʠʘʪʨʘʤʠ ʧʦʣʠʢʣʠʥʠʢ ʠʣʠ ʜʝʪʩʢʠʤʠ 

ʵʥʜʦʢʨʠʥʦʣʦʛʘʤʠ ʩ ʚʳʷʚʣʝʥʠʝʤ ʧʨʠʯʠʥ ʫʢʘʟʘʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠ ʢʦʨʨʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʦʟʜʦʨʦʚʣʝʥʠʷ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʜʝʪʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʚ ʮʝʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ 392 ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ ʩ 2011 ʧʦ 2018 ʛʛ., ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 60 ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩʪʨʘʜʘʶʪ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 15%. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʯʘʱʝ 

ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʤʘʣʴʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʘʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ 1 ʪʠʧʘ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʩʦʩʪʘʚʠʣʘ 5ï10 ʣʝʪ. 

 

Abstract. The article presents a retrospective analysis of case histories of 392 children and 

adolescents with 1 type diabetes from 2011 to 2018. The analysis found that 60 children and 

adolescents suffer from diabetic nephropathy (which composes 15%). It was revealed that mostly 

diabetic nephropathy occurs in boys, as well as disease duration of type 1 diabetes at the time of 

diagnosis of diabetic nephropathy was 5ï10 years. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʘʙʝʪ, ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ, ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ. 

 

Keywords: diabetes, child and adolescents, diabetic nephropathy. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʩʣʦʞʥʝʥʠʡ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 70-90% [1ï2]. ʉʨʝʜʠ ʤʠʢʨʦʘʥʛʠʦʧʘʪʠʡ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʳʤ ʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʯʠʪʘʝʪʩʷ ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ [3]. 

ʇʝʨʚʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʨʘʞʝʥʠʠ ʧʦʯʝʢ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ (ʉɼ) ʧʦʷʚʠʣʠʩʴ ʚ ʢʦʥʮʝ 

XIX ʚʝʢʘ. ʉ ʪʦʛʦ ʚʨʝʤʝʥʠ ʜʠʘʙʝʪʠʯʝʩʢʠʝ ʩʦʩʫʜʠʩʪʳʝ ʦʩʣʦʞʥʝʥʠʷ ʧʦʯʝʢ ʧʨʠʚʣʝʢʘʣʠ 

ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1ï2]. 

ɼʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ (ɼʅ) ð ɻ ʪʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʩʦʩʫʜʦʚ ʧʦʯʝʢ ʧʨʠ 

ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʟʝʣʢʦʚʦʛʦ ʠʣʠ ʜʠʬʬʫʟʥʦʛʦ 
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ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟʘ, ʪʝʨʤʠʥʘʣʴʥʘʷ ʩʪʘʜʠʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʭʨʦʥʠʯʝʩʢʦʡ 

ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʍʇʅ) [4]. 

ʅʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʣʠʮ, ʟʘʙʦʣʝʚʰʠʭ ʉɼ ʚ ʜʝʪʩʢʦʤ 

ʚʦʟʨʘʩʪʝ [5].  

ʈʷʜ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ 50ï76% ʙʦʣʴʥʳʭ ʩ ʥʘʯʘʣʦʤ ʜʠʘʙʝʪʘ ʜʦ 20 ʣʝʪ ɼʅ ʷʚʣʷʣʘʩʴ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ [4].  

ʇʨʠ ʉɼ 1 ʪʠʧʘ ʯʘʩʪʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɼʅ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʨʘʩʭʦʜʠʪʩʷ ʠ  

ʚʘʨʴʠʨʫʝʪ ʦʪ 15 ʜʦ 70% [6].  

ʊʘʢ, ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʚʳʷʚʠʣʠ, ʯʪʦ ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ 

ʚʩʪʨʝʯʘʣʘʩʴ ʫ 40ï45% ʙʦʣʴʥʳʭ ʉɼ 1 ʪʠʧʘ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ ʙʦʣʴʥʳʭ ʧʦʨʘʞʝʥʠʝ ʧʦʯʝʢ ʥʝ 

ʨʘʟʚʠʚʘʣʦʩʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʨʷʜʫ 

ʩ ʵʪʠʤ, ʦʪʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʚ ʧʨʦʪʠʚʦʚʝʩ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤʫ, ʧʨʠʚʦʜʷʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʮʠʬʨʳ ʨʘʟʚʠʪʠʷ ɼʅ ð ʦʪ 60% ʜʦ 72% [7]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʠ ʫ ʜʝʪʝʡ ʧʨʠ ʉɼ 1 ʪʠʧʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʋ ʨʷʜʘ ʟʘʨʫʙʝʞʥʳʭ 

ʘʚʪʦʨʦʚ ʫʞʝ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʡ ʘʥʘʣʠʟ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ [8ï11]. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʕʧʠʛʝʥʝʪʠʢʘ ʧʨʠ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ, ʠʤʤʫʥʠʪʝʪʝ ʠ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʠʟʫʯʘʣʘʩʴ Keating et al. ʩ 

ʧʦʜʨʦʙʥʳʤ ʠʟʣʦʞʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ [9].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʪʜʝʣʝʥʠʝ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ) ʚ 2011 ï 

2018 ʛʛ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ 392 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, 

ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ ʩ 2011 ʧʦ 2018 ʛʛ. ʋ 60 ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 15%.  

ɺʝʨʠʬʠʢʘʮʠʷ ʜʠʘʛʥʦʟʘ ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʪʘʮʠʦʥʘʨʝ ʠ 

ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ: ʩʙʦʨ ʠ ʦʮʝʥʢʫ ʞʘʣʦʙ, ʠʟʫʯʝʥʠʝ ʘʥʘʤʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʧʘʮʠʝʥʪʘ, ʦʮʝʥʢʘ ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʦ ʫʨʦʚʥʶ ʛʣʠʢʦʛʝʤʦʛʣʦʙʠʥʘ, ʠʟʤʝʨʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ (ɸɼ), ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ð ʦʙʱʠʡ ʙʝʣʦʢ, ʢʨʝʘʪʠʥʠʥ ʠ ʤʦʯʝʚʠʥʘ ʢʨʦʚʠ, 

ʦʙʱʠʡ ʘʥʘʣʠʟ ʤʦʯʠ ʥʘ ʥʘʣʠʯʠʝ ʧʨʦʪʝʠʥʫʨʠʠ, ʩʫʪʦʯʥʳʡ ʘʥʘʣʠʟ ʤʦʯʠ ʥʘ ʤʠʢʨʦʘʣʴʙʫʤʠʥʫʨʠʶ 

(ʄɸʋ), ʩʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ), ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ʐʚʘʨʮʘ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ(ʋɿʀ) ʧʦʯʝʢ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʥʳ 

ʥʝʬʨʦʣʦʛʦʤ ʠ ʦʬʪʘʣʴʤʦʣʦʛʦʤ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ MS Office 2007. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʚʦʩʝʤʴ ʣʝʪ, ʚʧʝʨʚʳʝ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩ ʉɼ 1 ʪʠʧʘ,  ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 18%, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʙʦʣʴʥʳʭ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ ʚʦʟʨʦʩʣʦ ʦʪ 1% ʜʦ 14% (ʈʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1.  ʈʦʩʪ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ ʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ. 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʜʝʪʝʡ ʩ ɼʅ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʢʦʥʪʠʥʛʝʥʪ 

ʧʘʮʠʝʥʪʦʚ ʧʦʩʪʫʧʠʣʠ ʠʟ ʛʦʨʦʜʘ ɹʠʰʢʝʢ ð 28% ʠ  ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʞʝ 28%. 

ʇʨʝʜʩʪʘʚʠʪʝʣʝʡ  ʀʩʩʳʢïʂʫʣʴʩʢʦʡ ʠ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʝʡ ʙʳʣʦ 17% ʠ 14% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʝʥʴʰʝ ʚʩʝʛʦ ʧʘʮʠʝʥʪʦʚ ʩ ɼʅ ʙʳʣʦ ʠʟ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ ð 7%  ʠ  ʠʟ ɹʘʪʢʝʥʩʢʦʡ ʠ 

ɼʞʘʣʘʣïɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʝʡ ð ʧʦ 3% (ʈʠʩʫʥʦʢ 2). ʅʝ ʙʳʣʦ  ʙʦʣʴʥʳʭ ʩ ɼʅ ʠʟ ʆʰʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʩʢʦʨʝʝ ʚʩʝʛʦ ʵʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʛ. ʆʰ ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʜʝʪʩʢʠʝ ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʥʝʬʨʦʣʦʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʧʦ ʨʝʛʠʦʥʘʤ. 

 

ʀʟʫʯʘʣʩʷ ʪʘʢʞʝ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʜʝʪʝʡ ʩ ɼʅ. ʇʦ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ ʚʩʪʨʝʯʘʣʘʩʴ ʯʘʱʝ ʫ ʤʘʣʴʯʠʢʦʚ (62%), ʯʝʤ ʫ ʜʝʚʦʯʝʢ (38%), 

ʚʝʨʦʷʪʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘʠʤʝʥʴʰʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ 

ʚʩʪʨʝʯʘʣʘʩʴ ʯʘʱʝ ʫ ʤʘʣʴʯʠʢʦʚ (ʈʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʩ  ɼʅ ʧʦ ʧʦʣʫ. 
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ʋ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʜʝʪʝʡ (67%) ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ 

ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ð 13ï18 ʣʝʪ (ʈʠʩʫʥʦʢ 4).  ʅʘ ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʷ ɼʅ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʉɼ1 ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʜʝʪʝʡ ʙʳʣʘ ʙʦʣʴʰʝ 5 ʣʝʪ. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʧʦ ʚʦʟʨʘʩʪʫ ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ɼʅ. 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʫ ʜʝʪʝʡ, ʜʝʪʠ ʠ 

ʧʦʜʨʦʩʪʢʠ ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʜʠʘʛʥʦʩʪʠʢʠ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʣʘ ʜʝʪʝʡ, ʟʘʙʦʣʝʚʰʠʭ ʚ ʚʦʟʨʘʩʪʝ 0ï6 ʣʝʪ (11 

ʜʝʪʝʡ), ʚʪʦʨʘʷ ð 7ï12 ʣʝʪ (23 ʜʝʪʝʡ), ʪʨʝʪʴʷ ð 13ï18 ʣʝʪ (26 ʜʝʪʝʡ). 

ɺʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʷʪʠ ʣʝʪ ʢʘʞʜʳʡ ʨʝʙʝʥʦʢ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʟʘ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʧʦʩʪʫʧʘʣ ʚ ʩʦʩʪʦʷʥʠʠ ʢʝʪʦʘʮʠʜʦʟʘ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʫ ʦʜʥʦʛʦ ʨʝʙʝʥʢʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦ 140/80 ʤʤ. ʨʪ. ʩʪ. ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ 

ʦʪʝʢʠ ʦʪʤʝʯʘʣʠʩʴ ʫ ʧʷʪʝʨʳʭ ʜʝʪʝʡ ʠʟ ʧʝʨʚʦʡ ʠ ʧʷʪʝʨʳʭ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧ ʠ ʫ ʦʜʥʦʛʦ ʨʝʙʝʥʢʘ ʚ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ. ɺʩʝ ʜʝʪʠ ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ  ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʩʪʦʷʥʠʠ 

ʜʝʢʦʤʧʝʥʩʘʮʠʠ, ʢʘʢ ʵʪʦ ʚʠʜʥʦ ʧʦ ʚʝʣʠʯʠʥʝ ʛʣʠʢʦʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ HbA1C ð 

9,8Ñ2,4. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʨʝʘʪʠʥʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʩʦʩʪʘʚʠʣʦ ʦʪ 

91,6 ʜʦ 105,4 ʤʢʤʦʣʴ/ʣ, ʧʨʠ ʥʦʨʤʝ 44ï110 ʤʢʤʦʣʴ/ʣ. 

ʉʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ) ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʘʭ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣʘ ʧʦ 109 ʤʣ/ʤʠʥ ʠ 127 ʤʣ/ʤʠʥ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1 ʩʪʘʜʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ 

(ʍɹʇ), ʘ ʚ ʪʨʝʪʴʝʡ ð 59 ʤʣ/ʤʠʥ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 2ï3 ʩʪʘʜʠʠ 

ʍɹʇ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʠʢʨʦʘʣʴʙʫʤʠʥʫʨʠʠ (ʄɸʋ) ʩʦʩʪʘʚʠʣʦ 69 ʤʛ/ʩʫʪ ð ʚ ʧʝʨʚʦʡ, 64 

ʤʛ/ʩʫʪ ð ʚʦ ʚʪʦʨʦʡ ʠ 450 ʤʛ/ ʩʫʪ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ 

ʫʨʦʚʥʶ ʘʣʴʙʫʤʠʥʫʨʠʠ ʦ 2 ʠ 3 ʢʘʪʝʛʦʨʠʠ. ɺ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʧʨʠʚʝʜʝʥʥʘʷ ʚ ʘʣʛʦʨʠʪʤʘʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ ʧʦʜ ʨʝʜ. ʀ. ʀ. ɼʝʜʦʚʘ. 

ʀʟʤʝʥʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʋɿʀ) ʧʦʯʝʢ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 

ʚʩʝʭ ʜʝʪʝʡ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʪʦʣʱʝʥʠʝʤ ʯʘʰʝʯʥʦ-ʣʦʭʘʥʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʫʧʣʦʪʥʝʥʠʝʤ 

ʤʝʟʘʥʛʠʷ ʢʣʫʙʦʯʢʦʚ.  

ɺʩʝ ʪʨʠ ʛʨʫʧʧʳ ʜʝʪʝʡ ʧʦʣʫʯʘʣʠ ʘʥʘʣʦʛʠ ʠʥʩʫʣʠʥʦʚ (ʩʦʯʝʪʘʥʠʝ ʜʝʪʝʤʠʨʘ ʩ ʘʩʧʘʨʪʦʤ ʠʣʠ 

ʛʣʘʨʛʠʥʘ ʩ ʣʠʟʧʨʦ), ʠʟ ʨʘʩʯʝʪʘ 0,5-2,0 ɽɼ ʥʘ ʤʘʩʩʫ ʪʝʣʘ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʩʫʣʠʥʝ.  

ʇʨʠ ʢʘʞʜʦʡ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʜʝʪʠ ʦʩʤʘʪʨʠʚʘʣʠʩʴ ʫʟʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ (ʦʢʫʣʠʩʪʦʤ, 

ʥʝʚʨʦʣʦʛʦʤ, ʥʝʬʨʦʣʦʛʦʤ). ʋ 100% ʜʝʪʝʡ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʨʝʪʠʥʦʧʘʪʠʷ I 

ʩʪʝʧʝʥʠ, ʫ 76% ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ ʚʩʝʤ ʜʝʪʷʤ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ 

ʧʨʝʧʘʨʘʪ ʛʨʫʧʧʳ ʠʛʥʠʙʠʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ (ʠɸʇʌ) ð ɻ ʜʥʠʪ ʠʟ 
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ʨʘʩʯʝʪʘ 2,5-5 ʤʛ/ʩʫʪ, ʦʜʥʦʢʨʘʪʥʦ ʫʪʨʦʤ ʚ 07:00, ʧʦʩʪʦʷʥʥʦ. ʅʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʥʠ ʫ ʦʜʥʦʛʦ 

ʨʝʙʝʥʢʘ ʥʝ ʨʘʟʚʠʣʘʩʴ ʪʝʨʤʠʥʘʣʴʥʘʷ ʧʦʯʝʯʥʘʷ ʩʪʘʜʠʷ.  

ʏʝʪʳʨʝ ʨʝʙʝʥʢʘ ʚʳʧʘʣʠ ʠʟ ʢʣʠʥʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʧʦʜ 

ʥʘʙʣʶʜʝʥʠʝ ʪʝʨʘʧʝʚʪʦʚ. ʆʩʪʘʣʴʥʳʝ ʜʝʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʦʪʜʝʣʝʥʠʠ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʤʠʥʠʤʫʤ 

2 ʨʘʟʘ ʚ ʛʦʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʜʝʪʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʛʝʤʦʜʠʘʣʠʟʘ ʥʝ 

ʥʫʞʜʘʶʪʩʷ. 

 

ɺr ʚʦʜʳ: 

1. 15% ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʪʜʝʣʝʥʠʝ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ 

ʅʎʆʄʠɼʘ ʟʘ 2011ï2018 ʛʛ., ʠʤʝʣʠ ʦʩʣʦʞʥʝʥʠʝ ʚ ʚʠʜʝ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ. 

2. ɼʅ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʯʘʱʝ ʫ ʤʘʣʴʯʠʢʦʚ (62%), ʚ ɹʠʰʢʝʢʝ ʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ (56%), 

ʜʘʥʥʳʝ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʛ. ʆʰ ʝʩʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ.  

3. ɼʘʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ ʥʘ ʤʦʤʝʥʪ ʚʳʷʚʣʝʥʠʷ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʠ ʩʦʩʪʘʚʠʣʘ 5ï10 ʣʝʪ ʠ ʚʩʝ ʜʝʪʠ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ ʙʳʣʠ ʧʦʩʪʦʷʥʥʦ ʚ 

ʩʦʩʪʦʷʥʠʠ ʜʝʢʦʤʧʝʥʩʘʮʠʠ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʪʫʧʘʣʠ ʚ ʩʦʩʪʦʷʥʠʠ ʢʝʪʦʘʮʠʜʦʟʘ. 

4. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʣʠʥʠʯʝʩʢʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʚ ʢʘʢʦʡ-ʪʦ 

ʤʝʨʝ ʫʤʝʥʴʰʠʪʴ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ. 
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ʎʀʊʆʂʀʅʆɺʓʁ ʇʈʆʌʀʃʔ ʇʈʀ ɼʀɸɹɽʊʀʏɽʉʂʆʁ ʅɽʌʈʆʇɸʊʀʀ  

ʋ ɼɽʊɽʁ ʀ ʇʆɼʈʆʉʊʂʆɺ ɺ ʂʓʈɻʓɿʉʊɸʅɽ 
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PARTICIPATION OF INTERLEUKINS IN DIABETES MELLITUS AND DIABETIC 

NEPHROPATHY IN CHILDREN AND ADOLESCENTS IN KYRGYZSTAN 

 

ÉTerekhova O., I. K. Akhunbaev Kyrgyz State Medical Academy (KSMA), Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʧʨʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʫ ʜʝʪʝʡ. ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 130 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ ʙʝʟ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʠ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ, 

ʦʩʣʦʞʥʝʥʥʦʤ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʣʦʞʥʝʥʥʳʡ ʥʝʬʨʦʧʘʪʠʝʡ 

ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʝʡ ʮʠʪʦʢʠʥʦʚʦʡ (ʠʥʪʝʨʣʝʡʢʠʥʦʚʦʡ) ʩʠʩʪʝʤʳ ʚ 

ʢʨʦʚʠ, ʦʪʨʘʞʘʶʱʝʡ ʪʷʞʝʩʪʴ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ ʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. 

 

Abstract. The data presented in interleukins plasma concentrations of diabetic nephropathy in 

children. It studied 130 children and adolescents with type 1 diabetes without diabetic nephropathy 

with type 1 diabetes mellitus complicated by diabetic nephropathy. It is shown that nephropathy 

complicated by diabetes is accompanied by activation of cytokine (interleukin) in the blood system 

reflecting the severity of kidney damage and the whole organism. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʧʦʜʨʦʩʪʢʠ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ, 

ʮʠʪʦʢʠʥʳ, ʠʥʪʝʨʣʝʡʢʠʥʳ. 

 

Keywords: children, adolescents, diabetes, diabetic nephropathy, cytokines, interleukins. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʩʪʨʘʜʘʝʪ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ (ʉɼ) 1 ʪʠʧʘ, ʢʦʪʦʨʳʡ ʚ 30ï50% ʩʣʫʯʘʝʚ ʦʩʣʦʞʥʷʝʪʩʷ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ 

(ɼʅ). ɼʅ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʯʘʩʪʫʶ ʪʨʝʙʫʝʪ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʪʝʨʘʧʠʠ ʠ ʧʨʠ ʵʪʦʤ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʜʝʪʝʡ [1ï2]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ 

ʧʘʪʦʛʝʥʝʟʘ ɼʅ ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ. ʈʘʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ɼʅ ʢʘʢ ʥʝʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʧʦʨʘʞʝʥʠʝ ʧʦʯʝʢ, ʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʳʚʘʣʠ, ʯʪʦ ʨʘʟʚʠʪʠʝ ɼʅ ʧʨʦʪʝʢʘʝʪ ʥʘ 

ʬʦʥʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʧʦʯʝʯʥʦʡ ʩʠʩʪʝʤʳ [3ï4]. 

ʇʘʪʦʛʝʥʝʟ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʉɼ ʠ ʦʩʣʦʞʥʝʥʥʦʡ ɼʅ, ʠʤʝʝʪ ʩʣʦʞʥʳʡ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʤʝʭʘʥʠʟʤ, ʚ ʢʦʪʦʨʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, 

ʧʦʣʠʤʦʨʬʠʟʤʫ ʛʝʥʦʚ, ʠʟʤʝʥʝʥʠʷʤ ʘʥʛʠʦï ʠ ʚʘʩʢʫʣʦʛʝʥʝʟʘ ʠ ʜʨʫʛʠʤ ʧʨʦʮʝʩʩʘʤ ʦʪʚʦʜʠʪʩʷ 

ʚʘʞʥʘʷ ʨʦʣʴ. ɺ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʪʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ 

ʩʦʩʪʦʷʥʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [5ï6]. ʅʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ 

ʨʝʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʥʘʜʟʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʉɼ, ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʬʫʥʢʮʠʠ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʮʠʪʦʢʠʥʦʚʦʡ 

ʧʨʠʨʦʜʳ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʦʢ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ɼʅ [7]. 
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ʎʝʣʴ ʨʘʙʦʪʳ ð ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʮʠʪʦʢʠʥʦʚʦʡ ʩʠʩʪʝʤʳ (ʀʃ) ʚ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ 130 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 7ï14 ʣʝʪ, ʠʟ 

ʢʦʪʦʨʳʭ: 70 ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ ʙʝʟ ɼʅ ʠ 60 ð ʩ ʉɼ 1 ʪʠʧʘ ʩ ɼʅ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʦ 20 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʣʠʥʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 10,2 Ñ 2,4 ʣʝʪ, ʢʦʥʪʨʦʣʴʥʦʡ ð 11,5 Ñ 2,2 ʣʝʪ. 

ɼʠʘʛʥʦʟ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʉɼ 1 ʪʠʧʘ ʩ ɼʅ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʠ ʵʪʦʤ ɼʅ ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ 

ʪʨʝʭʢʨʘʪʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʫʪʦʯʥʦʡ ʤʦʯʠ ʥʘ ʤʠʢʨʦʘʣʴʙʫʤʠʥʫʨʠʶ [8]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ 1ɓ, 2, 4, 6 ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʙʦʨʘʤʠ ʬʠʨʤʳ çɺɽʂʊʆʈïɹɽʉʊè (ʈʦʩʩʠʷ). 

ʄʘʪʝʨʠʘʣ ʦʙʨʘʙʦʪʘʥ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ʧʨʠʢʣʘʜʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

(Statistica for Windows v 6.0). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺʩʝ 130 ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 1 ʛʨʫʧʧʘ ð ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʥʝʬʨʦʧʘʪʠʠ ʠ 2 ʛʨʫʧʧʘ ð ʜʝʪʠ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʦʙʩʣʝʜʦʚʘʥʳ ʩʦʤʘʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʜʝʪʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʀʃ-1ɓ ʧʦ ʩʚʦʠʤ ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʧʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʪʢʘʥʴ ʧʦʯʝʢ, ʀʃ-1 ʦʜʥʠʤ ʠʟ 

ʧʝʨʚʳʭ ʚʢʣʶʯʘʝʪʩʷ ʚ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʘʢʪʠʚʠʨʫʷ ʊ ʠ ɺ-ʣʠʤʬʦʮʠʪʳ, ʠʥʠʮʠʠʨʫʷ 

ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʥʪʝʟ ʀʃ-6, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ʘʣʴʬʘ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, ʦʢʘʟʳʚʘʷ 

ʧʠʨʦʛʝʥʥʳʡ ʵʬʬʝʢʪ. ʇʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʮʠʪʦʢʠʥ ʀʃ-6 ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʣʠʤʬʦʮʠʪʘʤʠ, ʦʜʥʘʢʦ ʚ ʝʛʦ ʩʠʥʪʝʟʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʠ ʜʨʫʛʠʝ ʢʣʝʪʢʠ ð ʛʝʧʘʪʦʮʠʪʳ, 

ʢʣʝʪʢʠ ʂʫʧʬʝʨʘ, ʵʥʜʦʪʝʣʠʷ, ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʬʠʙʨʦʙʣʘʩʪʳ. ʀʃ-6 ʟʘʚʝʨʰʘʝʪ ʦʩʪʨʫʶ 

ʬʘʟʫ ʚʦʩʧʘʣʝʥʠʷ, ʘʢʪʠʚʠʨʫʝʪ ɺ-ʣʠʤʬʦʮʠʪʳ, ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʧʝʯʝʥʠ, ʞʝʣʯʥʳʭ 

ʧʨʦʪʦʢʦʚ, ʧʦʯʝʢ, ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʥʫʣʝʤ. ʀʃ-6 ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʮʠʪʦʢʠʥʦʚ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʘʧʦʧʪʦʟʘ [9]. ʀʃ-1ɓ, ʀʃ-6 ʠʥʠʮʠʠʨʫʶʪ ʩʠʥʪʝʟ ʙʝʣʢʦʚ 

ʦʩʪʨʦʡ ʬʘʟʳ, ʩʥʠʞʘʶʪ ʩʠʥʪʝʟ ʘʣʴʙʫʤʠʥʘ, ʚʢʣʶʯʘʶʪ ʨʝʘʣʠʟʘʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʫʙʩʪʨʘʪ ʚ ʧʦʣʴʟʫ ʤʦʥʦʮʠʪʦʚ ʠ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ. ʕʪʦ ʚʩʝ 

ʜʝʣʘʶʪ ʵʪʠ ʠʥʪʝʨʣʝʡʢʠʥʳ ʚʘʞʥʝʡʰʠʤʠ ʤʝʜʠʘʪʦʨʘʤʠ ʚʦʩʧʘʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ. ɼʣʷ ʩʥʠʞʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʤʥʦʛʠʝ ʢʣʝʪʢʠ ʚʢʣʶʯʘʶʪ ʚʳʨʘʙʦʪʢʫ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʀʃ-2 ʠ ʀʃ-4. ʊʘʢ ʀʃ-2, ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʘʫʪʦʢʨʠʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʟʚʝʩʪʝʥ ʢʘʢ ʊ-ʢʣʝʪʦʯʥʳʡ ʨʦʩʪʦʚʦʡ 

ʬʘʢʪʦʨ [7]. ʀʃ-2 ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʤʘʢʨʦʬʘʛʦʚ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʉɼ4 + ʠ ɺ ʢʣʝʪʦʢ. ʕʪʦʪ ʮʠʪʦʢʠʥ ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʜʠʩʫʣʴʬʠʜʥʫʶ ʩʚʷʟʴ ʠ ʩʚʦʙʦʜʥʫʶ ʩʫʣʴʬʛʠʜʨʠʣʴʥʫʶ ʩʚʷʟʴ ʚ 

ʧʦʣʦʞʝʥʠʠ 125 ʤʦʣʝʢʫʣʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʜʫʥʮʝʥʪʘʤʠ ʀʃ-2 ʷʚʣʷʶʪʩʷ ʉɼ4 + ʊ-ʣʠʤʬʦʮʠʪʳ, 

ʠʟ ʥʠʭ 90% ð ʊ- ʭʝʣʧʝʨʳ 1 ʢʣʘʩʩʘ, ʥʘ ʜʦʣʶ ʉɼ8 + ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 10%. 

ʉʘʤʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-ʂʣʝʪʢʠ ʧʨʦʜʫʮʠʨʫʶʪ ʝʛʦ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʢʣʦʥʘʣʴʥʫʶ 

ʵʢʩʧʘʥʩʠʶ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʘʥʪʠʛʝʥ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʷʭ 

[10]. ɼʨʫʛʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʮʠʪʦʢʠʥ ð ʀʃ-4, ʪʘʢʞʝ ʠʥʛʠʙʠʨʫʝʪ ʚʦʩʧʘʣʝʥʠʝ, 

ʫʛʥʝʪʘʝʪ ʩʠʥʪʝʟ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ 
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ʢʠʩʣʦʨʦʜʘ, ʘʟʦʪʘ, ʀʃ-4 ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, ʩʠʥʪʝʟ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʘʥʪʠʪʝʣ, ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ.  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 1, ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ ʙʝʟ ʥʝʬʨʦʧʘʪʠʠ (1 

ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-2 (ʈ<0,05) ʠ ʀʃ-4 (ʈ<0,01), ʘ ʟʥʘʯʝʥʠʝ ʀʃ-1ʚ ʠ ʀʃ-6 ʥʝ ʜʦʩʪʠʛʘʣʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ (ʈ>0,05).  

 

ʊʘʙʣʠʮʘ 1.  

ʂʆʅʎɽʅʊʈɸʎʀʗ ʀʃ ɺ ʇʃɸɿʄɽ ʂʈʆɺʀ ʋ ɼɽʊɽʁ ʂʃʀʅʀʏɽʉʂʀʍ ɻʈʋʇʇ 

 

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʛʨʫʧʧʳ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʀʃ 

ʀʃ-1ɓ 

ʧʛ/ʤʣ 

ʀʃ-2 

ʧʛ/ʤʣ 

ʀʃ-4 

ʧʛ/ʤʣ 

ʀʃ-6 

ʧʛ/ʤʣ 

ʂʦʥʪʨʦʣʴʥʘʷ  ʛʨʫʧʧʘ 

(n=23) 

M Ñm 10,4Ñ0,8

32 

4,1Ñ0,24 0,73Ñ0,0

2 

10,65Ñ0,9

87 

I ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ  

(n=71) 

M Ñm 

P2-1 

9, 

42Ñ0,86 

> 0,05 

7,7Ñ0,64 

< 0,05 

2,45Ñ0,0

8 

<0,001 

11,8Ñ1,1 

> 0,05 

II ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 

(n=60) 

M Ñm 

P3-1 

P3-2 

21,95Ñ2,

01 

< 0,01 

< 0,01 

13,26Ñ0,

95 

< 0,01 

< 0,05 

2,02Ñ0,0

51 

< 0,001 

> 0,05 

20,69Ñ1,6

5 

< 0,01 

< 0,01 

 

ɺ ʊʘʙʣʠʮʝ 2 ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ  ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʨʝʜʥʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʝʧʪʠʜʘ 

(ʉʄʇ) ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʣʘʩʴ (ʈ<0,05). ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ɼʅ (2 ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʘʙʣʶʜʘʣʦʩʴ ʜʚʫʭʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-1ɓ, 6 (ʈ<0,01), ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʀʃ-2, 4 ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʪʨʠ ʨʘʟʘ (ʈ<0,01-

ʈ<0,001). ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ 1 ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʥʘʙʣʶʜʘʣʦʩʴ ʜʚʫʢʨʘʪʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʀʃ-1ɓ ʠ ʀʃ-6 (ʈ<0,01), ʀʃ-2 (ʈ<0,05), ʘ ʟʥʘʯʝʥʠʝ ʀʃ-4 ʥʝ ʜʦʩʪʠʛʘʣʦ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ (ʈ>0,05). ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʢʨʦʚʠ ʉʄʇ ʪʘʢʞʝ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʣʦʩʴ, ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʈ<0,001), ʪʘʢ ʠ ʧʦʢʘʟʘʪʝʣʷ ʚ 1 ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 

(ʈ<0,05) (ʊʘʙʣʠʮʳ 1ï2).  

 

ʊʘʙʣʠʮʘ 2.  

ʂʆʅʎɽʅʊʈɸʎʀʗ ʀʃ ʀ ʉʄʇ ɺ ʇʃɸɿʄɽ ʂʈʆɺʀ ʋ ɼɽʊɽʁ ʂʃʀʅʀʏɽʉʂʀʍ ɻʈʋʇʇ 

 

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʛʨʫʧʧʳ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʉʄʇ, ES 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n=23) M Ñm 0,221Ñ0,009 

I ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ (n=71) 
M Ñm 

P2-1 

0,269Ñ0,007 

<0,05 

II ʢʣʠʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ (n=60) 

M Ñm 

P3-1 

P3-2 

0,336Ñ0,008 

<0,001 

<0,01 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʀʃ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʠ ʉɼ ʦʩʣʦʞʥʝʥʥʦʡ ɼʅ ʫ ʜʝʪʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʪʨʘʞʘʶʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʪʷʞʝʩʪʠ 

ʜʠʘʙʝʪʘ ʠ ʥʝʬʨʦʧʘʪʠʠ, ʘ ʩ ʜʨʫʛʦʡ, ʠʟʤʝʥʷʝʪʩʷ  ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʧʨʦʜʫʢʮʠʝʡ ʧʨʦï ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʥʪʝʨʣʝʡʢʠʥʦʚ, ʯʪʦ ʩʣʫʞʠʪ ʤʘʨʢʝʨʦʤ ʨʘʟʚʠʪʠʷ ɼʅ. ʕʪʦ ʷʚʣʷʝʪʩʷ 

http://www.bulletennauki.com/
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ʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʠʟʤʝʥʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʨʦʚʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (ʀʃ-1ɓ, ʀʃ-6) ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (ʀʃ-2, ʀʃ-4), ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ 

ʜʝʪʝʡ 1 ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʚ ʦʪʚʝʪ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʚʳʟʚʘʥʥʳʝ 

ʉɼ, ʚʢʣʶʯʘʶʪʩʷ ʟʘʱʠʪʥʦïʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʷʮʠʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʚʳʨʘʙʦʪʢʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ ɽ, ʘ ʪʘʢʞʝ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʣʠʤʬʦʮʠʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʦʨʤʦʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʇʨʠ ʦʩʣʦʞʥʝʥʥʦʤ ʪʝʯʝʥʠʠ ʉɼ ʠ ʨʘʟʚʠʪʠʠ ʥʝʬʨʦʧʘʪʠʠ, 

ʠʥʪʝʨʣʝʡʢʠʥʳ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʝʡʩʪʚʠʷ, ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ 

ʦʨʛʘʥʠʟʤʘ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʞʝʣʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʀʃ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ, ʧʨʠʚʦʜʠʪ ʢ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʵʬʬʝʢʪʘʤ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʚʳʟʳʚʘʶʱʠʝ ʥʘʨʫʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʬʫʥʢʮʠʠ 

ʵʥʜʦʪʝʣʠʷ ʢʘʧʠʣʣʷʨʦʚ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʪʜʘʣʝʥʥʳʭ ʦʯʘʛʦʚ ʩʠʩʪʝʤʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʤʦʥʦï ʠ ʧʦʣʠʦʨʛʘʥʥʫʶ ʜʠʩʬʫʥʢʮʠʶ. ʅʘʢʦʧʣʝʥʠʝ ʚ ʢʨʦʚʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʄʇ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠ ʦʩʣʦʞʥʝʥʥʦʤ ʉɼ 1 ʪʠʧʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ, ʘʢʪʠʚʘʮʠʠ ʘʩʢʦʨʙʘʪï

ʟʘʚʠʩʠʤʦʛʦ ʧʝʨʝʢʠʩʥʦʛʦ ʩʚʦʙʦʜʥʦïʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʪʘʢʞʝ 

ʤʝʜʠʘʪʦʨʘʤʠ ʚʦʩʧʘʣʝʥʠʷ ʣʠʧʠʜʥʦʡ ʧʨʠʨʦʜʳ, ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʩʢʦʨʙʘʪ-ʟʘʚʠʩʠʤʳʡ 

ʧʫʪʴ ʣʠʧʦʧʝʨʝʦʢʠʩʣʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʩʘʤʳʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʛʠʙʠʪʦʨʦʚ ʠ ʘʢʪʠʚʘʪʦʨʦʚ ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ʇʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ ʉʄʇ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʷʞʝʩʪʠ ʧʦʨʘʞʝʥʠʷ ʪʢʘʥʠ ʧʦʯʝʢ ʧʨʠ ɼʅ.  

 

ɺʳʚʦʜʳ 

ɸʢʪʠʚʥʦʩʪʴ ʮʠʪʦʢʠʥʦʚʦʡ (ʠʥʪʝʨʣʝʡʢʠʥʦʚʦʡ) ʩʠʩʪʝʤʳ ʠ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʄʇ ʚ 

ʢʨʦʚʠ, ʷʚʣʷʷʩʴ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʦʪʨʘʞʘʶʪ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ ʙʝʟ ʠ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʥʝʬʨʦʧʘʪʠʝʡ. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʠ ʉʄʇ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʉɼ ʚ ʚʠʜʝ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʢʣʠʥʠʢʦïʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʛʣʦʤʝʨʫʣʦʧʘʪʠʡ ʫ ʜʝʪʝʡ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʥʝʬʨʦʙʠʦʧʩʠʠ 108 

ʧʘʮʠʝʥʪʦʚ ʟʘ 3 ʛʦʜʘ (2015ï2018). ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ (n=108) 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʞʠʟʥʝʥʥʦʡ ʙʠʦʧʩʠʠ ʜʝʪʝʡ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩ 2015 ʧʦ 2018 ʛʛ. 

ʙʦʣʴʥʳʭ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦʯʝʯʥʦʡ 

ʪʢʘʥʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠʞʠʟʥʝʥʥʦʡ ʯʨʝʟʢʦʞʥʦʡ ʙʠʦʧʩʠʝʡ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʩʷ 

ʢʦʤʧʣʝʢʩ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ: ʧʦ ʤʦʨʬʦʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʫ ʜʝʪʝʡ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ IgAN (20,4%) ʠ ʙʦʣʝʟʥʴ ʤʠʥʠʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

(19,3%).  
 

Abstract. Purpose. This report describes data collected Kyrgyz Republic by the Registry of 

Renal Biopsies (KRRB) which includes renal biopsies 108 (RB) performed over a period of 3 years 

(2015ï2018). Methods. The KRRB has collected information on all (n=108) native renal biopsies 

performed in the Kyrgyz Republic from 2015 to 2018. Patientsô clinical data collected at the time of 

biopsy and histopathological diagnoses were used for epidemiological and clinicopathologic 

analysis. Results. The most common renal biopsy diagnoses in children IgAN (20,4%) and minimal 

change disease MCD (19,3%) were dominant.  
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʜʦʚʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʦʯʝʯʥʦʡ ʙʠʦʧʩʠʝʡ, ʵʧʠʜʝʤʠʦʣʦʛʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ, ʢʣʫʙʦʯʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʝʛʠʩʪʨ ʙʠʦʧʩʠʠ ʧʦʯʢʠ, ʜʠʘʛʥʦʩʪʠʢʘ ʙʠʦʧʩʠʠ 

ʧʦʯʢʠ. 
 

Keywords: annual incidence of renal biopsy, epidemiology of kidney diseases, glomerular 

diseases, renal biopsies registry, renal biopsy diagnose. 
 

ʉʝʛʦʜʥʷ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʭʨʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʧʦʯʝʢ (ʍɹʇ) ʦʩʪʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʥʝʩʤʦʪʨʷ ʥʘ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʦʩʣʦʞʥʝʥʠʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [1ï2]. 

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʉʨʝʜʠ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʠʯʠʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʵʪʦʡ ʩʠʪʫʘʮʠʠ, ʣʠʜʠʨʫʶʱʠʝ 

ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ, ʢʘʢ ʠ ʧʨʝʞʜʝ, ʨʦʩʪ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʠ ʚʪʦʨʠʯʥʳʭ ʛʣʦʤʝʨʫʣʦʧʘʪʠʡ (ɻʇ) [3]. 
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ɼʘʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʣʥʦʮʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ɻʇ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʣʠʥʠʮʠʩʪʦʚ 

ʚʝʨʠʬʠʮʠʨʫʶʪ ɻʇ ʦʧʠʨʘʷʩʴ ʥʘ ʢʣʠʥʠʢʦïʣʘʙʦʨʘʪʦʨʥʳʝ ʜʘʥʥʳʝ ʙʝʟ ʥʝʬʨʦʙʠʦʧʩʠʠ [4]. 

ʆʜʥʘʢʦ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʪʠʥʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʘʨʝʥʭʠʤʝ ʧʦʯʝʢ 

ʦʪʨʘʞʘʶʪ ʥʝ ʧʦʣʥʦʩʪʴʶ [5]. ʀʟʚʝʩʪʥʳʝ ʢʣʠʥʠʢʦïʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʝʬʨʦʧʘʪʠʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʛʣʦʤʝʨʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʦ ʠ 

ʜʨʫʛʠʭ ʦʪʜʝʣʦʚ ʥʝʬʨʦʥʘ [6ï7]. ɹʝʟʫʩʣʦʚʥʦ, ʚʥʝʜʨʝʥʠʝ ʥʝʬʨʦʙʠʦʧʩʠʠ ʚ ʢʣʠʥʠʯʝʩʢʫʶ 

ʧʨʘʢʪʠʢʫ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʪʠʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʘʪʦʤʦʨʬʦʟʘ ɻʇ [4ï9]. 

ʅʝʬʨʦʙʠʦʧʩʠʷ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʪʘʢʪʠʢʝ ʚʝʜʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʍɹʇ [8]. ʇʨʠ 

ʦʜʥʦʪʠʧʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ɻʇ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʨʝʥʘʣʴʥʦʡ ʧʘʨʝʥʭʠʤʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʣʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʡ [9].  

ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʜʘʥʥʳʤ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠʟʤʝʥʷʪʩʷ ʪʨʘʢʪʦʚʢʘ ʪʝʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʍɹʇ [8]. 

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʩʪʘʝʪʩʷ ʤʥʦʛʦ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ. ʈʘʙʦʪʘ ʥʘʜ 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʯʝʪʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʢʣʠʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ɻʇ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʜʘʣʝʢʘ ʦʪ ʟʘʚʝʨʰʝʥʠʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ɻʇ ʫ ʜʝʪʝʡ ʚ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ ʥʝʬʨʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ 

ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ, ʦʭʚʘʪʳʚʘʝʪ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2018 ʛʦʜ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʢʣʶʯʝʥʦ 108 ʙʦʣʴʥʳʭ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ 

ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠʞʠʟʥʝʥʥʦʡ ʯʨʝʟʢʦʞʥʦʡ ʙʠʦʧʩʠʝʡ. ʉʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ (ʨʉʂʌ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʐʚʘʨʮʫ CKD, ʘ ʩʪʘʜʠʠ ʍɹʇ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ 

ʩʦʛʣʘʩʥʦ NKF K/DOQI, Guidelines, 2002 [9]. ʄʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʜʝʙʶʪʘ ʟʘʙʦʣʝʚʘʥʠʡ ʦʢʘʟʘʣʘʩʴ 

ʨʘʚʥʦʡ 11,9 ʣʝʪ (1,0; 18,0), ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʧʦʣʫ ʚ ʛʨʫʧʧʝ ʧʨʝʦʙʣʘʜʘʣʠ ʜʝʚʦʯʢʠ 1:1,8. ʅʘ 

ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʙʦʣʴʥʳʝ ʧʦʣʫʯʘʣʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ 

ʦʪʜʝʣʝʥʠʠ ʥʝʬʨʦʣʦʛʠʠ. ʆʧʠʩʘʥʠʷ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʙʳʣʠ ʝʜʠʥʳ ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳ ʚ 

ʨʘʟʜʝʣʝʥʠʠ ʆʇʇ, ʆʇʇ ʥʘ ʍɹʇ ʠ ʍɹʇ.  ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʩʷ ʢʦʤʧʣʝʢʩ 

ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɻʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʬʨʦʙʠʦʧʪʘʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ, ʠʤʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʳʡ ʠ ʵʣʝʢʪʨʦʥʥʦʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜʳ. ɼʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʬʦʨʤ ɻʅ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ [9]. 

ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʪʢʘʥʠ ʠʟ ʧʦʯʝʢ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʩʦʛʣʘʩʥʦ ʝʜʠʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄʂɹ X ʧʝʨʝʩʤʦʪʨʘ. 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʛʣʦʤʝʨʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʨʘʟʤʝʨʳ ʢʣʫʙʦʯʢʘ, 

ʥʘʣʠʯʠʝ (ʩʪʝʧʝʥʴ) ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʣʠʬʝʨʘʮʠʠ ʤʝʟʘʥʛʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʵʧʠʪʝʣʠʷ ʢʘʧʩʫʣʳ, 

ʩʦʩʪʦʷʥʠʝ ʤʝʟʘʥʛʠʘʣʴʥʦʛʦ ʤʘʪʨʠʢʩʘ ʠ ʩʪʨʫʢʪʫʨʳ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ (ʫʪʦʣʱʝʥʠʝ, 

ʥʝʨʦʚʥʦʩʪʴ ʢʦʥʪʫʨʦʚ, ʨʘʩʱʝʧʣʝʥʠʝ) ʢʣʫʙʦʯʢʦʚ. ɸʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʧʪʘʪʘ ʧʦʯʢʠ 

ʚʢʣʶʯʘʣ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʪʢʘʥʠ (ʬʠʙʨʦʟ, ʦʪʝʢ, ʠʥʬʠʣʴʪʨʘʮʠʷ) ʠ ʦ 

ʥʘʣʠʯʠʠ ʘʪʨʦʬʠʠ, ʜʠʩʪʨʦʬʠʠ, ʥʝʢʨʦʟʦʚ ʠ ʩʧʘʝʢ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʚʢʣʶʯʘʣʠ ʪʘʢʠʝ ʵʢʩʩʫʜʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢ: ʙʝʣʢʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʚ ʧʨʦʩʚʝʪʝ 

ʢʘʧʩʫʣʳ, ʧʦʣʥʦʢʨʦʚʠʝ ʢʘʧʠʣʣʷʨʦʚ, ʧʣʘʟʤʦʨʨʘʛʠʷ, ʬʠʢʩʘʮʠʷ ʥʘ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʘʭ 

ʢʘʧʠʣʣʷʨʦʚ ʠ ʚ ʤʝʟʘʥʛʠʫʤʝ ʢʣʫʙʦʯʢʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʬʨʘʢʮʠʡ ʢʦʤʧʣʝʤʝʥʪʘ, 

ʬʠʙʨʠʥʦʛʝʥʘ ʠ ʘʤʠʣʦʠʜʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋ 41 ʙʦʣʴʥʦʛʦ (41,8%) ʢʣʠʥʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʬʨʦʪʠʯʝʩʢʠʤ 

ʩʠʥʜʨʦʤʦʤ c ʛʝʤʘʪʫʨʠʝʡ, ʯʪʦ ʷʚʠʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʜʝʪʝʡ (ʊʘʙʣʠʮʘ 1). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʘʮʠʝʥʪʳ ʩ ʛʝʤʘʪʫʨʠʝʡ 27 (27,5%). ʀʟʦʣʠʨʦʚʘʥʥʳʡ 

ʤʦʯʝʚʦʡ ʩʠʥʜʨʦʤ ʚʳʷʚʣʝʥ ʫ 8 (8,16%) ʙʦʣʴʥʳʭ. 

 

ʊʘʙʣʠʮʘ 1. 

ɼɽʄʆɻʈɸʌʀʏɽʉʂɸʗ ʀ ʂʃʀʅʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɼɽʊɽʁ ʀ ɺɿʈʆʉʃʓʍ ʉ ɻʇ 
 

ɺʦʟʨʘʩʪ ɼʝʪʠ (1ï18 ʣʝʪ) n ð 98 

ʄʫʞ/ʞʝʥ  29/42 (1:1,4) 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ, ʣʝʪ ʄʝʜʠʘʥʘ 11,9 (1ï18) 

ʨʉʂʌ ʤʣ/ʤʠʥ/1,73 ʤ2 ʄʝʜʠʘʥʘ 60,4 (35ï135) 

ʀʟʦʣʠʨʦʚʘʥʥʘʷ ʧʨʦʪʝʠʥʫʨʠʷ (%/n): 

-ʥʝʬʨʦʪʠʯʝʩʢʘʷ; 

-ʥʝ ʥʝʬʨʦʪʠʯʝʩʢʘʷ; 

 

22,44/22 

8,16/8 

ɻʝʤʘʪʫʨʠʷ: 

-ʩ ʥʝʬʨʦʪʠʯʝʩʢʦʡ ʧʨʦʪʝʠʥʫʨʠʝʡ; 

-ʩ ʥʝ ʥʝʬʨʦʪʠʯʝʩʢʦʡ ʧʨʦʪʝʠʥʫʨʠʝʡ  

 

41,8/41 

27,5/27 

 

ɹʦʣʴʥʳʤ ʧʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦʯʝʯʥʦʡ ʪʢʘʥʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ ʧʨʠʞʠʟʥʝʥʥʦʡ ʙʠʦʧʩʠʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʧʦʨʘʞʝʥʠʷ ʢʣʫʙʦʯʢʦʚ ʚ ʜʝʪʩʢʦʡ ʛʨʫʧʧʝ ʙʳʣʠ IgA ʥʝʬʨʦʧʘʪʠʷ (IgAʅ) ʠ ʙʦʣʝʟʥʴ ʤʠʥʠʤʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ (ɹʄʀ), ʢʦʪʦʨʘʷ ʦʪʤʝʯʝʥʘ ʫ 20,4% ʧʘʮʠʝʥʪʦʚ 19,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʣʝʜʫʶʱʠʤʠ 

ʧʦ ʯʘʩʪʦʪʝ ʦʙʥʘʨʫʞʝʥʳ ʣʶʧʫʩ ʥʝʬʨʠʪʳ (ʃʅ) 14,2%, ʬʦʢʘʣʴʥʦïʩʝʛʤʝʥʪʘʨʥʳʡ 

ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ (ʌʉɻʉ) ʠ ʤʝʤʙʨʘʥʦïʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (ʄʇɻʅ) ʧʦ 

10,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ: ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʥʝʬʨʠʪ (ʅʅ) ʠ ʤʝʟʘʥʛʠʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (ʄɿʇɻʅ) ð 8,16% ʠ 7,14%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʈʠʩʫʥʦʢ). 

 
 

ʈʠʩʫʥʦʢ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʧʪʘʪʦʚ ɻʇ ʜʝʪʩʢʦʡ ʛʨʫʧʧʳ: IgAïIgA 

ʥʝʬʨʦʧʘʪʠʷ, ɹʄʀ ð ʙʦʣʝʟʥʴ ʤʠʥʠʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʃʅ ð ʣʶʧʫʩ ʥʝʬʨʠʪ, ʌʉɻʉ ð ʬʦʢʘʣʴʥʦï

ʩʝʛʤʝʥʪʘʨʥʳʡ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ, ʅʅ ð ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʥʝʬʨʠʪ, ʄʇɻʅ ð 

ʤʝʤʙʨʘʥʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, ʄɿʇɻʅ ð ʤʝʟʘʥʛʠʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, ɻʅ ð ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ ʩ ʧʦʣʫʣʫʥʠʷʤʠ, ʊʀʅ ð ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ 

ʥʝʬʨʠʪ, ʉ3-ʥʝʬʨʦʧʘʪʠʷ, ɻʉ ð ʛʣʦʙʘʣʴʥʳʡ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʍɹʇ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʧʦʪʝʨʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʩʦʢʠʤ ʟʘʪʨʘʪʘʤ ʥʘ ʣʝʯʝʥʠʝ ʠ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʠʟ-ʟʘ 

ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʭ ʦʩʣʦʞʥʝʥʠʡ [11]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʨʘʧʠʠ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʍɹʇ. ɸ ʠʟʫʯʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ɻʇ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʫʩʧʝʰʥʦʛʦ ʣʝʯʝʥʠʷ. ʉʣʦʞʥʦʩʪʴ ʧʦʯʝʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʫ ʣʠʮ ʩ ɻʇ, ʦʙʳʯʥʦ, ʩʤʘʟʳʚʘʝʪ 

ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. ɹʝʟ ʥʝʬʨʦʙʠʦʧʩʠʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʥʝʚʦʟʤʦʞʥʦ [2, 

4]. ʅʝ ʩʫʱʝʩʪʚʫʶʪ ʚʦʟʨʘʩʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʥʝʬʨʦʙʠʦʧʩʠʠ. Bomback ʠ ʩʦʘʚʪ. ʧʨʝʜʣʦʞʠʣʠ 

ʧʨʦʚʦʜʠʪʴ ʥʝʬʨʦʙʠʦʧʩʠʶ ʚʩʝʤ ʫ ʢʦʛʦ ʝʩʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʚʘ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

ʛʝʤʘʪʫʨʠʷ, ʧʨʦʪʝʠʥʫʨʠʷ Ó 1 ʛ/ʩʫʪ, ʩʥʠʞʝʥʠʝ ʉʂʌ ʠ/ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʝʨʦʣʦʛʠʷ ʜʣʷ 

ʩʠʩʪʝʤʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [5]. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʘ.  

 

ʊʘʙʣʠʮʘ 2. 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɻʇ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺʆɿʈɸʉʊɸ 

 

ɻʣʦʤʝʨʫʣʦʧʘʪʠʠ  ɼʝʪʠ (1-18 ʣʝʪ) n ð 98, ʯʘʩʪʦʪʘ, % / n 

ʄʅ  ð 

IgA ʥʝʬʨʦʧʘʪʠʷ 20,4/20 

ɹʄʀ 19,3/19 

ʃʶʧʫʩ ʥʝʬʨʠʪ 14,2/14 

ʌʉɻʉ 10,2/10 

ʄʇɻʅ 10,2/10 

ʅʅ 8,16/8 

ʄɿʇɻʅ 7,14/7 

ɻʅ ʩ ʧʦʣʫʣʫʥʠʷʤʠ 4,08/4 

ʊʀʅ 3,06/3 

ɻʉ 2,04/2 

ɸʅʎɸ 1,02/1 

ʇʨʠʤʝʯʘʥʠʝ: ʄʅ ð ʤʝʤʙʨʘʥʦʟʥʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ; ʌʉɻʉ ð ʬʦʢʘʣʴʥʦ ʩʝʛʤʝʥʪʘʨʥʳʡ 

ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ; IgA ð IgA ʥʝʬʨʦʧʘʪʠʷ; ʄɿʇɻʅ ð ʤʝʟʘʥʛʠʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ; 

ɹʄʀ ð ʙʦʣʝʟʥʴ ʤʠʥʠʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ; ʌɻʅ ð ʬʠʙʨʦʧʣʘʩʪʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ; ʄʝʤʙʇɻʅ 

ï ʤʝʤʙʨʘʥʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ; ɼʅ ð ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ; ɻɻ ð ʛʣʦʙʘʣʴʥʳʡ 

ʩʢʣʝʨʦʟ; ʉʅ ð ʩʦʯʝʪʘʥʥʳʡ ʥʝʬʨʠʪ; ʊʀʅ ð ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ ʥʝʬʨʠʪ, ʥʜ ð ʥʝ ʜʦʩʪʦʚʝʨʥʦ. 

 

ʋ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʧʘʮʠʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʍɹʇ ʙʳʣ 

ʥʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (68,3%) ʩ ʛʝʤʘʪʫʨʠʝʡ ʠʣʠ ʙʝʟ ʥʝʝ (21,5% ʠ 46,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʘʙʣʶʜʝʥʠʷʤ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [6, 9]. ʀʤʝʶʪʩʷ ʨʘʙʦʪʳ, 

ʫʪʚʝʨʞʜʘʶʱʠʝ ʯʪʦ ʜʘʞʝ ʦʩʪʨʦʝ ʧʦʯʝʯʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ (ʆʇʇ) ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʧʦʢʘʟʘʥʠʝʤ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʝ ʙʠʦʧʩʠʠ ʥʘʪʠʚʥʦʡ ʧʦʯʢʠ [7]. 

ɸʥʘʣʠʟʠʨʫʷ ʯʘʩʪʦʪʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ɻʇ ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʩʧʝʢʪʨ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʜʝʪʝʡ ʧʦʯʪʠ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʫ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ, 

ʠʤʝʣʠʩʴ ʠ ʥʝʢʦʪʦʨʳʝ ʯʝʪʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʬʨʦʧʘʪʠʡ ʤʝʞʜʫ ʵʪʠʤʠ 

ʜʚʫʤʷ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ. ɺ ʥʘʰʝʤ ʨʝʝʩʪʨʝ IgA ʥʝʬʨʦʧʘʪʠʷ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʥʘʠʙʦʣʝʝ 

ʚʳʷʚʣʷʝʤʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʜʠʘʛʥʦʟʦʤ ʫ ʜʝʪʝʡ (20,4%). ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚʘʨʴʠʨʫʝʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 

ʞʠʪʝʣʝʡ ɸʟʠʠ ʚ 30ï40%. ɺ ʗʧʦʥʠʠ ʧʨʠʤʝʨʥʦ ʪʨʝʪʴ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʦʚʝʜʝʥʘ 
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ʥʝʬʨʦʙʠʦʧʩʠʷ, ʠʤʝʣʠ ʜʠʘʛʥʦʟ IgA ʥʝʬʨʦʧʘʪʠʠ [25ï27]. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦ ʯʝʪʳʨʝʤ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ MEST ʧʦ ʆʢʩʬʦʨʜʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚʩʝʤ 

ʧʘʮʠʝʥʪʘʤ ʩ IgA ʥʝʬʨʦʧʘʪʠʝʡ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʘʩʪʦʪʳ ʦʪʜʝʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʘʥʘʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ɸʟʠʠ 

[4, 9]. ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʰʠʭ ʦʙʩʣʝʜʫʝʤʳʭ (35%) ʩ IgA ʥʝʬʨʦʧʘʪʠʝʡ ʠʤʝʣʠ ʛʝʤʘʪʫʨʠʶ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʪʝʠʥʫʨʠʝʡ, ʘ ʥʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 19,2% 

ʧʘʮʠʝʥʪʦʚ.  

ɹʦʣʝʟʥʴ ʤʠʥʠʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ (ɹʄʀ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ 

ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʜʝʪʩʢʦʡ ʛʨʫʧʧʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʉʐɸ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 2 ʜʦ 8 ʣʝʪ 90% ʜʝʪʝʡ ʩ ʥʝʬʨʦʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʠʤʝʣʠ ɹʄʀ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ɹʄʀ ʫ 

ʜʝʪʝʡ ʚʩʪʨʝʯʘʣʘʩʴ ʯʫʪʴ ʨʝʞʝ (19,3%), ʯʝʤ IgA ʥʝʬʨʦʧʘʪʠʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʧʨʦʮʝʜʫʨʘ ʥʝʬʨʦʙʠʦʧʩʠʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʠʟʙʠʨʘʪʝʣʴʥʦ ð ʪʦʣʴʢʦ ʜʝʪʷʤ ʩʦ 

ʩʪʝʨʦʠʜʨʝʟʠʩʪʝʥʪʥʳʤ ʥʝʬʨʦʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤ. ʉʦʛʣʘʩʥʦ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʝʩʣʠ 

ʥʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʦʪʚʝʯʘʣ ʥʘ ʧʝʨʦʨʘʣʴʥʫʶ ʢʦʨʪʠʢʦʩʪʝʨʦʜʥʫʶ ʪʝʨʘʧʠʶ ʚ 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʦʟʘʭ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʨʬʦʣʦʛʠʠ ʥʝ ʪʨʝʙʦʚʘʣʘʩʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ 

ʩʪʝʨʦʠʜʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʩʣʫʯʘʠ ʤʦʞʥʦ ʙʳʣʦ ʩʯʠʪʘʪʴ, ʢʘʢ ɹʄʀ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʵʪʘ ʙʦʣʝʟʥʴ ʥʝʩʢʦʣʴʢʦ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ɸʟʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʶʪ 

ʤʘʣʴʯʠʢʠ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2:1) [9]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʟʨʦʩʣʳʭ, ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 

6,4%. ʂʣʠʥʠʯʝʩʢʠ ɹʄʀ ʧʨʦʷʚʠʣʘʩʴ, ʢʘʢ ʫ ʜʝʪʝʡ, ʪʘʢ ʠ ʫ ʚʟʨʦʩʣʳʭ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʥʝʬʨʦʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ. 

ʌʦʢʘʣʴʥʦïʩʝʛʤʝʥʪʘʨʥʳʡ ʛʣʦʤʝʨʫʣʦʩʢʣʝʨʦʟ (ʌʉɻʉ) ʚʭʦʜʠʪ ʚ ʧʷʪʝʨʢʫ ʣʠʜʠʨʫʶʱʠʭ 

ʧʘʪʦʣʦʛʠʡ ɻʇ, ʢʦʪʦʨʳʡ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʫ 10,2% ʜʝʪʝʡ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʩʣʫʯʘʝʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ 

ʚʪʦʨʠʯʥʦʡ ʧʨʠʨʦʜʝ ʛʣʦʤʝʨʫʣʷʨʥʦʛʦ ʩʢʣʝʨʦʟʘ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʧʘʮʠʝʥʪʦʚ ʩ ʌʉɻʉ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʜʨʫʛʠʭ, ʧʨʝʚʘʣʠʨʦʚʘʣ ʥʝʬʨʦʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ʄʇɻʅ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ 

ɻʇ, ʥʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 4% ʫ ʜʝʪʝʡ [2]. ʅʘʰʠ ʜʘʥʥʳʝ ʥʝ ʨʘʩʭʦʜʷʪʩʷ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ: ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʫ 

ʜʝʪʝʡ 10,2% ʠ ʚʟʨʦʩʣʳʭ 5,03%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʣʝʜʫʶʱʠʤ ʚʘʨʠʘʥʪʦʤ ɻʇ ʧʦ ʯʘʩʪʦʪʝ ʷʚʣʷʝʪʩʷ ʄɿʇɻʅ, ʢʦʪʦʨʳʡ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʫ 

7,14% ʜʝʪʩʢʦʡ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʭʦʞʠ ʩ ʜʘʥʥʳʤʠ ʨʝʛʠʩʪʨʘ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʄɿʇɻʅ ʙʝʟ IgA ʥʝ 

ʷʚʣʷʝʪʩʷ ʨʝʜʢʦʩʪʴʶ, ʠ ʦʯʝʥʴ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [3ï5]. 

ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʶʞʥʦʡ ʀʥʜʠʠ, ʛʜʝ ʄɿʇɻʅ ʙʝʟ IgA, ʩʦʩʪʘʚʠʣ 11,3 ʠ 

7,3% ʚʩʝʭ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʙʠʦʧʩʠʝʡ ɻʇ ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [4].  

ʅʘ ʩʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʛʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʝʩʪʨʦʚ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ 

ʢʣʠʥʠʢʦïʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʘʥʘʣʠʟʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʬʨʦʙʠʦʧʩʠʠ 108 

ʧʘʮʠʝʥʪʦʚ (2015ï2018 ʛʛ.) ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʩʦʟʜʘʥʠʷ ʜʘʥʥʳʭ ʧʦʯʝʯʥʳʭ ʙʠʦʧʩʠʡ ʫ ʜʝʪʝʡ ʚ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʄʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʧʪʘʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʝʞʝʣʘʥʠʝʤ ʧʘʮʠʝʥʪʦʚ 

ʥʝʬʨʦʙʠʦʧʩʠʠ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ.  

 

ɺʳʚʦʜʳ 

ʅʘʰ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ ʫ 

ʜʝʪʝʡ. ʆʩʥʦʚʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʙʠʦʧʩʠʶ ʧʦʯʢʠ, ʙʳʣʘ 

ʧʨʦʪʝʠʥʫʨʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʥʝʬʨʦʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʟʣʝʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʯʝʢ ʫ ʙʦʣʴʥʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʘʞʥʦʩʪʴ ʥʝʬʨʦʙʠʦʧʩʠʠ. 
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ENVIRONMENTAL ASSESSMENT OF THE L ɸNKɸRAN ZONE SOILS 
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Baku, Azerbaijan, osmanova-sona@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʃʝʥʢʦʨʘʥʩʢʘʷ ʟʦʥʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʛʠʦʥʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʤ ʚʘʞʥʫʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʦʜʠʥ ʠʟ ʨʝʛʠʦʥʦʚ ʧʦʩʪʦʷʥʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. 

ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʜʝʩʴ ʨʷʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʷʜ ʮʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ: ʯʘʡ, ʮʠʪʨʫʩʦʚʳʝ (ʣʠʤʦʥ, ʘʧʝʣʴʩʠʥ, ʢʠʚʠ, ʤʘʥʜʘʨʠʥ ʠ 

ʬʝʡʭʦʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʃʝʥʢʦʨʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚʳʜʚʠʥʫʪʘ 

ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʭʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ.  

 

Abstract. The Lankaran zone is considered to be one of the regions producing important 

agricultural products, at the same time it is one of the regions of constant anthropogenic influence 

on the soil cover and natural complexes in Azerbaijan. Favorable soil and climatic conditions of the 

Lankaran zone create the opportunity for growing a number of crops here, including a number of 

valuable plants of humid subtropics: tea, citrus (lemon, orange, kiwi, mandarin and feijoa). As a 

result of the research conducted for the Lankaran region, a new concept was put forward based on 

the existing generally accepted scheme of the environmental assessment of soils. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚ, ʧʨʦʮʝʩʩ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʃʝʥʢʦʨʘʥʩʢʘʷ 

ʟʦʥʘ, ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ.  

 

Keywords: environmental assessment of soil, soil formation process, Lankaran zone, 

subtropical plants. 

 

ʃʝʥʢʦʨʘʥʩʢʘʷ ʟʦʥʘ ð ʦʜʠʥ ʠʟ ʨʝʛʠʦʥʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛʜʝ ʥʘʩʝʣʝʥʠʝ ʥʘʠʤʝʥʝʝ 

ʦʙʝʩʧʝʯʝʥʦ ʟʝʤʣʝʡ, ʵʪʦ, ʥʘʨʷʜʫ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ 

ʚʥʠʤʘʥʠʷ ʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʨʝʛʠʦʥʝ, ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ 

ʠʭ ʦʙʣʘʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʥʦʚʳʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʦʙʣʘʩʪʠ, ʧʨʘʚʠʣʴʥʦʝ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, 

ʧʨʘʚʦʚʘʷ ʟʘʱʠʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦʵʪʦʤʫ, ʩʦʭʨʘʥʝʥʠʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʧʪʠʤʠʟʘʮʠʷ ʦʪʥʦʰʝʥʠʡ 

çʯʝʣʦʚʝʢ-ʧʨʠʨʦʜʘè, ʟʘʱʠʪʘ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
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ʥʘʟʥʘʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʪʨʝʙʫʝʪ ʚʳʙʦʨʘ ʧʨʘʚʠʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ, ʩʩʳʣʘʶʱʝʡʩʷ ʥʘ 

ʩʚʝʜʝʥʠʷ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʟʝʤʝʣʴ, ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʣʦʜʦʨʦʜʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚ. 

ʃʝʥʢʦʨʘʥʩʢʘʷ ʟʦʥʘ ʦʜʥʘ ʠʟ ʧʷʪʠ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʊʝʨʨʠʪʦʨʠʷ ʦʙʣʘʩʪʠ ʥʘ ʩʝʚʝʨʝ ʛʨʘʥʠʯʠʪ ʩ ʂʫʨʘïɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʴʶ, ʥʘ 

ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʦʤʳʚʘʝʪʩʷ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ, ʥʘ ʟʘʧʘʜʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ ʦʛʨʘʥʠʯʝʥʘ 

ɸʟʝʨʙʘʡʜʞʘʥʦ-ʀʨʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝʡ. ʉ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʪʦʨʦʥʳ ʦʙʱʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʦʙʣʘʩʪʠ ð 363338 ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 7,36% ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʦʭʚʘʪʳʚʘʝʪ 

ʃʝʥʢʦʨʘʥʩʢʠʡ, ɸʩʪʘʨʠʥʩʢʠʡ, ʄʘʩʘʣʣʠʥʩʢʠʡ, ʃʝʨʠʢʩʢʠʡ, ʗʨʜʳʤʣʠʥʩʢʠʡ, ɼʞʘʣʠʣʘʙʘʜʩʢʠʡ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ.  

 

ʃʝʥʢʦʨʘʥʩʢʘʷ ʟʦʥʘ ð ʦʜʠʥ ʠʟ ʨʝʛʠʦʥʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʡ ʚʘʞʥʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʧʨʦʜʫʢʮʠʶ. ɿʜʝʩʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʦʩʴ 70% ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʯʘʷ, 59% ð 

ʦʚʦʱʥʳʭ ʠ 100% ʮʠʪʨʫʩʦʚʳʭ.  

ɺʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʨʝʣʴʝʬʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘ ʪʘʢʞʝ 

ʞʠʚʦʧʠʩʥʳʝ ʛʦʨʥʦ-ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʧʝʩʯʘʥʦʝ ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʷ ʩʦʟʜʘʶʪ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʟʜʝʩʴ ʪʫʨʠʟʤʘ. 

ʈʝʣʴʝʬ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʜ ʝʛʦ ʚʣʠʷʥʠʝʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ ʠ ʠʩʧʘʨʷʝʤʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʅʘʢʣʦʥʥʦʩʪʴ ʨʝʣʴʝʬʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʵʨʦʟʠʠ. 

ʆʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʛʫʩʪʦʪʫ ʠ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʝʣʴʝʬ ʢʦʩʚʝʥʥʦ ʧʨʠʥʠʤʘʝʪ 

ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʝʣʴʝʬ ʩʚʷʟʘʥ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ ʤʝʩʪʥʦʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʠʭ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ. ʇʦ ʨʝʣʴʝʬʫ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʪʨʦʝʥʠʶ ʃʝʥʢʦʨʘʥʩʢʘʷ ʟʦʥʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ ð ʛʦʨʥʫʶ ʠ ʥʠʟʤʝʥʥʫʶ. ʆʢʦʣʦ 2/3 

ʪʝʨʨʠʪʦʨʠʠ ð ʛʦʨʥʘʷ, 1/3 ð ʥʠʟʤʝʥʥʘʷ. ʇʨʦʪʷʥʫʚʰʠʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢ, ʛʦʨʥʳʝ ʩʠʩʪʝʤʳ ʦʙʣʘʩʪʠ ʩʦʩʪʦʷʪ ʠʟ 3 ʩʤʝʰʘʥʥʳʭ ʨʷʜʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦʨʦʜʘʤʠ 

ʪʨʝʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʎʝʧʴ ʊʘʣʳʰʩʢʠʭ ʛʦʨ ʚ ʵʪʠʭ ʨʷʜʘʭ ʩʘʤʘʷ ʚʳʩʦʢʘʷ (2000-2500 ʤ), ʦʥʘ 

ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʛʨʘʥʠʮʳ, ʨʘʟʜʝʣʷʶʱʝʡ ʃʝʥʢʦʨʘʥʩʢʫʶ ʟʦʥʫ ʦʪ ʀʨʘʥʩʢʦʛʦ 

ʥʘʛʦʨʴʷ. ʅʘʧʨʘʚʣʝʥʥʳʝ ʚ ʩʪʦʨʦʥʫ ʊʘʣʳʰʩʢʠʭ ʛʦʨ, ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 15ï35 ʢʤ ʛʦʨʥʳʝ ʮʝʧʠ ʇʝʰʪʘʩʘʷʨ ʠ ɸʣʘʰʘʨïɹʫʨʦʚʘʨ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʚʝʨʰʠʥʘʤʠ. ʄʝʞʜʫ ʛʦʨʥʳʤʠ ʮʝʧʷʤʠ ʥʘ ʚʳʩʦʪʝ 1500-1700 ʤ ʨʘʩʧʦʣʦʞʝʥʳ ʚʧʘʜʠʥʳ ɼʠʘʙʘʨ ʠ 

ɼʝʤʘʥ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʯʝʨʪ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʨʝʚʥʠʭ ʚʳʨʦʚʥʝʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘ ʚʳʩʦʪʝ 1600ï1800 ʤ, 2200 ʤ ʠ 2400 ʤ. ɺʩʝ ʪʨʠ ʛʦʨʥʳʝ ʮʝʧʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ɸʣʘʰʘʨïɹʫʨʦʚʘʨ, ʩʚʦʝʡ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʴʶ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʶʛ. 

ɺ ʧʨʦʮʝʩʩʘʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʢʣʠʤʘʪʘ: ʦʩʘʜʢʘʤ, ʠʩʧʘʨʝʥʠ,ʁ ʪʝʤʧʝʨʘʪʫʨʝ 

[1]. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʨʷʜʦʤ ʩʚʦʝʦʙʨʘʟʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ɻʨʘʥʠʮʘ ʦʙʣʘʩʪʠ ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʦïʚʦʩʪʦʢʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ 

ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ ʠ ʨʝʟʢʦʝ ʧʦʥʠʞʝʥʠʝ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ð ʥʘ ʶʛʝ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʥʜʝʥʩʘʮʠʠ ʠʩʧʘʨʝʥʠʡ ʚʣʘʛʠ, ʧʨʠʥʦʩʠʤʳʭ ʩ ʤʦʨʷ.  

ʃʝʥʢʦʨʘʥʩʢʘʷ ʟʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʟʦʥʘʤʠ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʛʫʩʪʦʡ ʨʝʯʥʦʡ ʩʝʪʠ [2ï4]. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʢ ʦʙʣʘʩʪʠ 

ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʚ ʧʨʝʜʛʦʨʴʷʭ ɸʣʘʰʘʨ-ɹʫʨʦʚʘʨʩʢʦʡ ʛʦʨʥʦʡ ʮʝʧʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʢʦʨʦʪʢʫʶ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʥʦʛʠʭ ʨʝʢ, ʦʥʠ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʫʩʪʦʪʳ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʪʝʨʨʠʪʦʨʠʠ.  
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ʃʝʥʢʦʨʘʥʩʢʘʷ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʛʘʪʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ. ɺ ʃʝʥʢʦʨʘʥʩʢʦʡ 

ʟʦʥʝ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʠʯʠʝ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʵʥʜʝʤʠʯʝʩʢʠʭ ʠ ʨʝʣʠʢʪʦʚʳʭ ʨʘʩʪʝʥʠʡ [5ï6]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʦʙʣʘʜʘʝʪ ʣʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʃʝʩʘ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʧʦʢʨʳʚʘʶʱʠʝ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʥʳʥʝ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥʳ. 

ʅʘʨʷʜʫ ʩ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʜʨʫʛʠʝ ʪʠʧʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʴʰʠʡ ʘʨʝʘʣ ʠʤʝʶʪ 

ʣʫʛʦʚʳʝ ʠ ʙʦʣʦʪʥʳʝ, ʣʫʛʦʚʦïʩʪʝʧʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ, ʛʦʨʥʦïʢʩʝʨʦʬʠʣʴʥʳʝ ʪʠʧʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʜʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. ʅʘʣʠʯʠʝ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʫʩʣʦʚʠʡ 

ʚʣʘʞʥʦʛʦ, ʧʦʣʫʚʣʘʞʥʦʛʦ ʠ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ, ʫʤʝʥʴʰʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʨʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʝʟʦʥʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʩʘʜʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʤʫ ʢʣʠʤʘʪʫ ʪʠʧʘ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ, ʘ 

ʪʘʢʞʝ ʬʘʢʪʦʨʳ ʨʝʣʴʝʬʘ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʪ. ʜ. ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʘʤʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʮʝʩʩʦʚ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʫʩʣʦʚʠʷ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʥʝ ʫʯʠʪʳʚʘʪʴ. ʕʪʦ ʥʝ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ 

ʣʝʜʥʠʢʦʚʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʩʦʭʨʘʥʝʥʠʝ ʩʚʦʝʡ ʧʨʠʨʦʜʥʦïʠʩʪʦʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʩʦʚ 

ɻʠʨʢʘʥʩʢʦʛʦ ʪʠʧʘ, ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʙʝʨʝʛʦʚ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʛʣʦʙʘʣʴʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʦʩʣʦʞʥʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʠʤʠ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʘʨʠʜʠʟʘʮʠʷ 

ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʣʘʩʪʠ, ʧʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 100ï150 ʣʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʧʦʢʨʳʚʘʶʱʠʭ ʥʝʢʦʛʜʘ ʨʘʚʥʠʥʳ ʠ 

ʧʨʝʜʛʦʨʴʷ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ. 

ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ð ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ 

ʧʨʦʮʝʩʩʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʦʙʣʘʩʪʠ, ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ [7]:  

ʘ) ʚʣʘʞʥʳʝ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʣʝʩʘ;  

ʙ) ʢʩʝʨʦʬʠʣʴʥʳʝ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʣʝʩʘ ʠ ʩʪʝʧʠ;  

ʚ) ʚʣʘʞʥʳʝ ʩʫʙʙʦʨʝʘʣʴʥʳʝ ʣʝʩʘ;  

ʛ) ʩʫʙʙʦʨʝʘʣʴʥʳʝ ʩʪʝʧʠ. 

ɺ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʭʦʞʠʝ ʧʦʯʚʝʥʥʳʝ ʛʨʫʧʧʳ. ʈ. ɺ. ʂʦʚʘʣʝʚ [7] ʵʪʠ ʧʦʯʚʳ ʧʦ ʫʩʣʦʚʠʷʤ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷʤ ʨʘʟʜʝʣʠʣ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ:  

1. ʞʝʣʪʦʟʝʤʥʳʝ ʧʦʯʚʳ;  

2. ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ;  

3. ʙʫʨʳʝ ʧʦʯʚʳ;  

4. ʩʪʝʧʠ.  

ʇʦ ʧʦʣʦʞʝʥʠʶ ʧʦʯʚ ʚ ʨʝʣʴʝʬʝ, ʘʚʪʦʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʨʷʜʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ: ʘʚʪʦʤʦʨʬʥʳʝ, ʘʚʪʦʤʦʨʬʥʦ-ʛʠʜʨʦʤʦʨʬʥʳʝ, ʛʠʜʨʦʤʦʨʬʥʳʝ. 

ʂ ʘʚʪʦʤʦʨʬʥʳʤ ʧʦʯʚʘʤ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʷʪʩʷ ʧʦʯʚʳ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʚ ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʣʠ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʝʱʝʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ, ʛʠʜʨʦʤʦʨʬʥʳʝ ʧʦʯʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʫʯʘʩʪʢʘʭ ʜʝʧʨʝʩʩʠʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʚʫʶʪ ʧʦʩʪʫʧʘʶʱʠʝ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʵʣʝʤʝʥʪʳ ʧʨʦʮʝʩʩʦʚ ʛʦʨʥʦʛʦ 
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ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ɸʚʪʦʤʦʨʬʥʦïʛʠʜʨʦʤʦʨʬʥʳʝ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʩʪʦ 

ʤʝʞʜʫ ʵʪʠʤʠ ʛʨʫʧʧʘʤʠ. ʂʦʥʢʨʝʪʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʵʪʠʭ ʨʷʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʢʦʨʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦʯʚʝʥʥʳʝ ʪʠʧʳ. ʍʦʪʷ ʧʦʥʷʪʠʝ 

ʧʦʯʚʝʥʥʦʛʦ ʪʠʧʘ ʚ ʥʘʫʢʫ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʨʠʚʥʝʩʝʥʦ ɺ. ɺ. ɼʦʢʫʯʘʝʚʳʤ [8], ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥʦ 

ʙʳʣʦ ʫʪʦʯʥʝʥʦ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [9ï10]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʥʷʪʠʝ ʪʠʧʘ ʚ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʢʘʢ ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʳ ʦʙʲʝʜʠʥʷʝʪ ʛʨʫʧʧʫ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʧʦʯʚ, ʠʤʝʶʱʠʭ ʩʭʦʞʝʩʪʴ ʧʦ ʧʨʝʚʨʘʱʝʥʠʶ ʠ ʜʚʠʞʝʥʠʶ ʚʝʱʝʩʪʚ ʠ ʝʜʠʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɺ 

ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʦʯʚʝʥʥʳʝ ʪʠʧʳ: ʞʝʣʪʦʟʝʤʳ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ; ʞʝʣʪʦʟʝʤʥʦ-

ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʳʝ, ʛʣʝʝʚʳʝ ʞʝʣʪʦʟʝʤʳ; ʢʦʨʠʯʥʝʚʳʝ ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʢʩʝʨʦʬʠʣʴʥʳʭ ʣʝʩʦʚ ʠ 

ʩʪʝʧʝʡ, ʣʫʛʦʚʦïʢʦʨʠʯʥʝʚʳʝ, ʣʫʛʦʚʦïʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʪʠʧʳ ʧʦʯʚ; ʛʦʨʥʦʣʝʩʥʳʝ ʙʫʨʳʝ ʧʦʯʚʳ 

ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʚʣʘʞʥʳʭ ʣʝʩʦʚ; ʛʦʨʥʦ-ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʠ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ 

ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʩʪʝʧʝʡ. 

ɹʦʣʦʪʥʳʝ ʠ ʣʫʛʦʚʦïʙʦʣʦʪʥʳʝ ʧʦʯʚʳ ʥʠʟʤʝʥʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ 

ʘʟʦʥʘʣʴʥʳʤʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʠʜʝ ʧʷʪʝʥ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʙʣʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʢʨʳʚʘʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ.  

ʂʨʘʡʥʝ ʙʦʛʘʪʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʩʣʦʚʠʷ ʢʣʠʤʘʪʘ, ʨʝʣʴʝʬʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ [11]. 

ɺ ʊʘʙʣʠʮʝ ʜʘʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʝ ʪʠʧʳ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʧʦ 

ʧʣʦʱʘʜʠ ʠ ʧʦ ʠʭ ʤʝʩʪʫ, ʟʘʥʠʤʘʝʤʦʤʫ ʚ ʟʝʤʝʣʴʥʦʤ ʙʘʣʘʥʩʝ ʦʙʣʘʩʪʠ.  

 

ʊʘʙʣʠʮʘ. 

ɿɽʄɽʃʔʅʓɽ ʈɽʉʋʈʉʓ ʃɽʅʂʆʈɸʅʉʂʆʁ ɿʆʅʓ ʀ ʀʍ ʆʉʅʆɺʅʆɽ ʅɸɿʅɸʏɽʅʀɽ 

 

 ̄ ʅʘʟʚʘʥʠʝ ʧʦʯʚ 
ʇʣʦʱʘʜʴ  

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 
ʛʘ % 

1 ɾʝʣʪʦʟʝʤʥʦïʛʦʨʥʦïʣʝʩʥʳʝ 85100 13,4 ʃʝʩʥʦʡ ʬʦʥʜ, ʯʘʡ 

2 ʇʩʝʚʜʦʧʦʜʟʦʣʠʩʪʦïʞʝʣʪʦʟʝʤʥʳʝ 28980 4,56 ʃʝʩʥʦʡ ʬʦʥʜ, ʮʠʪʨʫʩʦʚʳʝ, ʯʘʡ 

3 
ʇʩʝʚʜʦʧʦʜʟʦʣʠʩʪʦïʞʝʣʪʦʟʝʤʥʦï

ʛʣʝʝʚʳʝ 
48510 7,63 ʎʠʪʨʫʩ, ʯʘʡ, ʦʚʦʱʥʳʝ, ʨʠʩ 

4 ʂʦʨʠʯʥʝʚʳʝ  94390 14,8 
ʃʝʩʥʦʡ ʬʦʥʜ, ʟʝʨʥʦʚʳʝ, ʚʠʥʦʛʨʘʜ, 

ʦʚʦʱʥʳʝ 

5 ʃʫʛʦʚʦïʢʦʨʠʯʥʝʚʳʝ 10660 1,68 ɿʝʨʥʦʚʳʝ, ʚʠʥʦʛʨʘʜ, ʦʚʦʱʥʳʝ 

6 ʉʝʨʦïʢʦʨʠʯʥʝʚʳʝ 89370 14,1 ɿʝʨʥʦʚʳʝ, ʚʠʥʦʛʨʘʜ, ʦʚʦʱʥʳʝ 

7 ʃʫʛʦʚʦïʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ 3580 0,57 
ʆʚʦʱʥʳʝ, ʟʝʨʥʦʚʳʝ, ʟʠʤʥʠʝ 

ʧʘʩʪʙʠʱʘ 

8 ɹʫʨʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ 109380 17,2 ʃʝʩʥʦʡ ʬʦʥʜ 

9 ɻʦʨʥʳʝ ʣʫʛʦʚʦïʩʪʝʧʥʳʝ 10000 1,58 ɿʝʨʥʦʚʳʝ, ʣʝʪʥʠʝ ʧʘʩʪʙʠʱʘ 

10 ɻʦʨʥʦïʢʘʰʪʘʥʦʚʳʝ 31900 5,02 ɿʝʨʥʦʚʳʝ, ʣʝʪʥʠʝ ʧʘʩʪʙʠʱʘ 

11 ʃʫʛʦʚʦïʙʦʣʦʪʥʳʝ 31900 5,02 ʆʚʦʱʥʳʝ, ʟʠʤʥʠʝ ʧʘʩʪʙʠʱʘ 

12 ɹʦʣʦʪʥʳʝ  39050 6,14 ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜ 

13 ʇʨʠʙʨʝʞʥʳʝ ʧʝʩʢʠ 36810 5,79 çðè 

14 ɼʨʫʛʠʝ  16708 2,63 çðè 

ɺʩʝʛʦ  636338 100  

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʦʙʣʘʩʪʠ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʪʠʧʘʤ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʘʜʣʝʞʠʪ 

ʙʫʨʳʤ ʛʦʨʥʦʣʝʩʥʳʤ (17,2%), ʢʦʨʠʯʥʝʚʳʤ (14,8%), ʩʝʨʦïʢʦʨʠʯʥʝʚʳʤ (14,1%) ʠ ʞʝʣʪʳʤ 
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ʛʦʨʥʦʣʝʩʥʳʤ (13,4%) ʧʦʯʚʘʤ. ɺ ʮʝʣʦʤ 59,5%, ʠʣʠ 378240 ʛʘ ɿʝʤʝʣʴʥʦʛʦ ʌʦʥʜʘ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʵʪʠʭ ʧʦʯʚʘʭ. 

ʅʘʨʷʜʫ ʩ ʨʷʜʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ, ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦ 

ʧʨʠʛʦʜʥʳʭ ʧʦʯʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜʚʝʨʞʝʥʳ ʧʨʦʮʝʩʩʘʤ ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʷ ʠ 

ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ. ʂʘʢ ʬʘʢʪʦʨ, ʩʠʣʴʥʦ ʚʣʠʷʶʱʠʡ ʥʘ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʵʨʦʟʠʶ ʤʦʞʥʦ 

ʩʨʘʚʥʠʪʴ ʪʦʣʴʢʦ ʩ ʟʘʩʦʣʝʥʠʝʤ ʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʴʶ. ʇʦʜ ʝʝ ʚʣʠʷʥʠʝʤ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʠ 

ʨʝʞʠʤʳ ʧʦʯʚ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʩʥʦʚʘʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʚʦʜʥʦ-

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʫʭʫʜʰʘʶʪʩʷ [12]. ʅʘʠʙʦʣʴʰʠʡ ʞʝ ʚʨʝʜ, ʥʘʥʦʩʠʪʩʷ ʩʘʤʦʤʫ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ, ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʦʯʚ ð ʛʫʤʫʩʫ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʟʘʧʘʩ ʚ ʧʨʦʬʠʣʝ 

ʧʦʯʚ ʫʤʝʥʴʰʘʝʪʩʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʠ 

ʦʩʣʘʙʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ. ɺ ʩʘʤʳʭ ʩʠʣʴʥʳʭ ʬʦʨʤʘʭ ʵʨʦʟʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʚʳʤʳʚʘʥʠʝ ʝʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ, ʚʳʭʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʝʝ ʥʠʞʥʠʭ ʩʣʦʝʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʧʨʠ ʵʪʦʤ ʧʦʯʚʘ ʧʨʝʢʨʘʱʘʝʪ ʩʚʦʶ ʧʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦ ʩʪʝʧʝʥʠ, ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʧʦʯʚʳ ʵʨʦʟʠʠ, ʜʝʣʷʪ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʩʣʘʙʘʷ, 

ʩʨʝʜʥʷʷ, ʩʠʣʴʥʘʷ, ʦʯʝʥʴ ʩʠʣʴʥʘʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʄʘʩʘʣʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ) ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʝ 15,4% ʠʣʠ 4326,1 ʛʘ ʧʦʯʚ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʵʨʦʟʠʠ. 

ʇʦ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʵʨʦʟʠʠ, ʃʝʥʢʦʨʘʥʩʢʠʡ ʨʘʡʦʥ ʣʠʜʠʨʫʝʪ (24467 ʛʘ). 56,6% 

ʧʦʯʚ ʟʦʥʳ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʵʨʦʟʠʠ, ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʦʣʶ ʵʪʦʛʦ ʨʘʡʦʥʘ. ʉʘʤʳʡ ʥʠʟʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ɼʞʘʣʠʣʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ (3,52%). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʣʠʣʘʙʘʜʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʩʦʩʪʦʠʪ ʠʟ 

ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʇʦ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʵʨʦʟʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, 

ʃʝʨʠʢʩʢʠʡ ʨʘʡʦʥ ʩʪʦʠʪ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ. ʇʦʯʚʳ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ, ʪ. ʝ. ʧʦʜʚʝʨʞʝʥʥʳʝ ʵʨʦʟʠʠ, ʚ 

ʨʘʡʦʥʝ ʩʦʩʪʘʚʣʷʶʪ 36,3%, ʠʣʠ 24467 ʛʘ. ɺ ɸʩʪʘʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 32,1%, 

ʠʣʠ 4528 ʛʘ, ʚ ʗʨʜʳʤʣʘʭ ð 13,6%, ʠʣʠ 6141 ʛʘ, ʚ ʃʝʥʢʦʨʘʥʠ ð 27,4%, ʠʣʠ 6603 ʛʘ, ʚ 

ɼʞʘʣʠʣʘʙʘʜʝ ð 1,58%, ʠʣʠ 1522,3 ʛʘ. 

ɿʘʩʦʣʝʥʠʝ ð ʚʪʦʨʦʡ ʧʦʯʚʝʥʥʳʡ ʬʘʢʪʦʨ ʧʦʩʣʝ ʵʨʦʟʠʠ, ʦʢʘʟʳʚʘʶʱʠʡ ʩʚʦʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺʣʠʷʥʠʝ ʟʘʩʦʣʝʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʜʚʫʭ ʬʦʨʤʘʭ: ʚʦ-ʧʝʨʚʳʭ, ʟʘʩʦʣʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʟʘʪʨʫʜʥʷʝʪ ʝʛʦ ʫʩʚʦʝʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʚʥʫʪʨʠ ʨʘʩʪʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘʨʫʰʘʶʪʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʩʪʝʥʠʷʭ, ʧʦʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʦʩʣʘʙʣʝʥʠʷ ʠ ʟʘʩʳʭʘʥʠʷ. ɺʦ-

ʚʪʦʨʳʭ, ʥʝʢʦʪʦʨʳʝ ʩʦʣʠ (NaCl, CaCl2 ʠ ʜʨ.) ʪʦʢʩʠʯʥʳ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʪʨʘʚʣʝʥʠʶ ʠ ʛʠʙʝʣʠ 

ʨʘʩʪʝʥʠʡ. ɺʦ ʚʣʘʞʥʳʭ, ʧʦʣʫʚʣʘʞʥʳʭ, ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ, ʦʙʳʯʥʦ, ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʧʦʯʚʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʤʳʚʘʥʠʝʤ ʩʦʣʝʡ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʩʘʜʢʦʚ ʩ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʜʨʝʥʘʞʦʤ ʪʝʨʨʠʪʦʨʠʠ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ ʧʦ ʫʩʣʦʚʠʷʤ ʨʝʣʴʝʬʘ-ʢʣʠʤʘʪʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʝ [13ï16]. ʆʜʥʘʢʦ, ʟʘʩʫʰʣʠʚʦʩʪʴ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 300 ʤʤ, ʩʦʩʨʝʜʦʪʦʯʠʝ ʯʘʩʪʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʨʘʚʥʠʥʘʭ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʦʨʦʰʝʥʠʝ ʥʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ ʩʦʟʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 12,69% ʠʣʠ 

19503 ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦ ʧʨʠʛʦʜʥʳʭ ʧʦʯʚ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ 

ʟʘʩʦʣʝʥʠʶ. 

79,71% ʠʣʠ 15546 ʛʘ ʧʦʯʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʩʦʣʝʥʠʶ ʥʘʭʦʜʷʪʩʷ ʚ ɼʞʘʣʠʣʘʙʘʜʝ, 18,15% 

ʠʣʠ 35,39 ʛʘ ð ʚ ʄʘʩʘʣʣʘʭ, 2,15% ʠʣʠ 418 ʛʘ ð ʚ ʃʝʥʢʦʨʘʥʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʦʣʦʥʯʘʢʦʚ ð 100%, ʠʣʠ 2556 ʛʘ, ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ 92,36% ʠʣʠ 9816 ʛʘ ʧʦʯʚ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʣʠʣʘʙʘʜʘ.  
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʝ 23,4%, ʠʣʠ 4558 ʛʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ. ʉʦʣʦʥʮʝʚʘʪʳʝ ʧʦʯʚʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʘʩʘʣʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ [17ï20]. 

ʆʜʥʠʤ ʠʟ ʨʝʛʠʦʥʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠ 

ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ ʃʝʥʢʦʨʘʥʩʢʘʷ ʟʦʥʘ. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʟʜʝʩʴ 

ʨʷʜʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʷʜ ʮʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚʣʘʞʥʳʭ ʩʫʙʪʨʦʧʠʢʦʚ: 

ʯʘʡ, ʮʠʪʨʫʩʦʚʳʝ (ʣʠʤʦʥ, ʘʧʝʣʴʩʠʥ, ʢʠʚʠ, ʤʘʥʜʘʨʠʥ ʠ ʬʝʡʭʦʘ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʜʢʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʦʙʣʘʩʪʠ ʠ ʜʨʫʛʠʝ ʨʝʢʨʝʘʪʠʚʥʳʝ ʧʫʪʠ 

ʨʘʩʢʨʳʚʘʶʪ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʷʜʘ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

[21]. ʅʦ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʣʘʥʜʰʘʬʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʚʳʨʫʙʢʘ ʣʝʩʦʚ, ʨʘʩʰʠʨʝʥʠʝ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦïʧʨʠʛʦʜʥʳʭ ʧʦʯʚ, ʫʭʫʜʰʝʥʠʝ ʠʭ 

ʢʘʯʝʩʪʚʘ) ʧʦʜʚʝʨʛʣʠʩʴ ʠʟʤʝʥʝʥʠʷʤ, ʪʘʢ ʥʘʧʨʠʤʝʨ, ʣʝʩʘ, ʢʦʪʦʨʳʝ ʥʝʢʦʛʜʘ ʟʘʥʠʤʘʣʠ 60ï65% 

ʪʝʨʨʠʪʦʨʠʠ ʫʤʝʥʴʰʠʣʠʩʴ ʜʦ 25ï30%, ʘ ʢʩʝʨʦʬʠʣʴʥʳʝ ʩ ʜʫʙʦʚʳʤ ʩʦʩʪʘʚʦʤ ʠ ɻʠʨʢʘʥʩʢʠʝ 

ʣʝʩʘ, ʧʦʢʨʳʚʘʶʱʠʝ ʥʠʟʤʝʥʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʙʳʣʠ ʫʥʠʯʪʦʞʝʥʳ. ʕʪʦʪ ʪʠʧ ʣʝʩʦʚ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʠʜʝ ʤʘʩʩʠʚʦʚ ʦʩʪʘʣʩʷ ʪʝʧʝʨʴ ʪʦʣʴʢʦ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʅʘ ʨʘʚʥʠʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʣʠʰʴ ʬʨʘʛʤʝʥʪʳ ʵʪʠʭ ʣʝʩʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʤʝʰʝʥʠʝ ʠ 

ʫʭʫʜʰʝʥʠʝ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ ʥʝ ʪʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ, ʥʦ ʠ ʧʦ ʩʦʩʪʘʚʫ 

[22]. ʏʠʩʪʦ ʙʫʢʦʚʳʝ ʠ ʜʫʙʦʚʳʝ ʣʝʩʘ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʩʤʝʰʘʥʥʳʤʠ ʣʝʩʘʤʠ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ 

ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ [23]. ʆʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ 

ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʝ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʠʯʠʥ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ (ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʠ ʜʨ.) ʚ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʘʭ, ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʠʟʦʰʣʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʝʛʦ ʫʥʠʯʪʦʞʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ 

(1:10000) ʧʦʯʚʝʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ, ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ 15,4%, ʠʣʠ 43261,3 ʛʘ ʩʝʣʴʭʦʟʧʨʠʛʦʜʥʳʭ ʟʝʤʝʣʴ ʛʦʨʥʦʡ ʠ ʧʨʝʜʛʦʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʥʫʪʦ ʵʨʦʟʠʠ. ʇʦ ʩʪʝʧʝʥʠ 

ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʵʨʦʟʠʠ ʩʝʣʴʭʦʟʧʨʠʛʦʜʥʳʭ ʧʦʯʚ ʦʙʣʘʩʪʠ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʥʘʭʦʜʠʪʩʷ 

ʃʝʨʠʢʩʢʠʡ ʨʘʡʦʥ. 36,3% ʠʣʠ 24467 ʛʘ ʟʝʤʝʣʴ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʜʚʝʨʛʥʫʪʦ ʵʨʦʟʠʠ. ɺ ɸʩʪʘʨʝ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 32,1%, ʠʣʠ 4528 ʛʘ, ʚ ʗʨʜʳʤʣʘʭ ð 13,6%, ʠʣʠ 6141 ʛʘ, ʚ 

ʃʝʥʢʦʨʘʥʠ ð 27,4%, ʠʣʠ 6603 ʛʘ, ʚ ɼʞʘʣʠʣʘʙʘʜʝ ð 1,58%, ʠʣʠ 1522,3 ʛʘ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ ʧʦ ʨʝʣʴʝʬʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

(ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ, ʝʩʪʝʩʪʚʝʥʥʘʷ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ 

ʨʘʡʦʥʦʚ ʠ ʪ. ʜ.) ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʩʦʣʝʡ ʧʦ ʧʨʦʬʠʣʶ 

ʧʦʯʚʳ. ʆʜʥʘʢʦ ʚ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʦʙʣʘʩʪʠ ʟʘʩʫʰʣʠʚʳʡ ʢʣʠʤʘʪ, 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʦʩʘʜʢʠ ʥʝ ʙʦʣʝʝ 300 ʤʤ, ʘ ʪʘʢʞʝ ʩʦʩʨʝʜʦʪʦʯʠʝ ʯʘʩʪʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʨʘʚʥʠʥʘʭ, ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʦʨʦʰʝʥʠʝ ʩʦʟʜʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʝʡ ʚ 

ʧʨʦʬʠʣʝ ʧʦʯʚʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 12,69%, ʠʣʠ 19503 ʛʘ ʩʝʣʴʭʦʟʧʨʠʛʦʜʥʳʭ ʟʝʤʝʣʴ ʦʙʣʘʩʪʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʶ. 79,71%, ʠʣʠ 15546 ʛʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ 

ʥʘʭʦʜʠʪʩʷ ʚ ɼʞʘʣʠʣʘʙʘʜʝ, 18,15%, ʠʣʠ 3539 ʛʘ ʚ ʄʘʩʘʣʣʘʭ, 2,15%, ʠʣʠ 418 ʛʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʜʦʣʶ ʃʝʥʢʦʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 100%, ʠʣʠ 2556 ʛʘ ʩʦʣʦʥʯʘʢʦʚ, ʠʟ ʩʠʣʴʥʦ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ 92,36%, 9816 ʛʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʣʠʣʘʙʘʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ 23,4%, ʠʣʠ 4558 ʛʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʧʨʝʜʝʣʘʭ 
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ʦʙʣʘʩʪʠ, ʨʘʟʚʠʪʠʝ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʩʜʝʣʘʣʦ ʥʝʦʙʭʦʜʠʤʳʤ ʦʨʛʘʥʠʟʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʦʯʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʵʪʦʤ ʚʘʞʥʦʤ ʜʣʷ ɸʟʝʨʙʘʡʜʞʘʥʘ ʨʝʛʠʦʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘʫʯʥʦïʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ. ɺʳʜʚʠʥʫʪʘ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʭʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ. ʇʦʩʪʨʦʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʮʝʥʦʯʥʳʝ 

ʰʢʘʣʳ ʧʦ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʯʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʟʦʥʳ, ʧʦʩʪʨʦʝʥʘ 

ʰʢʘʣʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʥʘ ʦʩʥʦʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʧʦʯʚ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʙʘʣʣʘʭ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʰʢʘʣʘʭ ʧʦ 

ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ pH ʧʦʯʚʳ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʯʝʣʦʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʧʝʨʛʝ ʠ ʤʝʜʝ. ɺ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥ pH ʧʦʯʚ 

ʪʝʨʨʠʪʦʨʠʡ ʯʘʩʪʥʳʭ ʧʘʩʝʢ ɹʠʨʩʢʦʛʦ, ɹʫʨʘʝʚʩʢʦʛʦ, ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ, ʧʝʨʛʝ ʠ ʤʝʜʝ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʯʚʘ ʧʘʩʝʢʠ ɹʠʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ʩʣʘʙʦʱʝʣʦʯʥʘʷ. ɺ ʥʝʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʩʚʠʥʝʮ ʠ ʤʳʰʴʷʢ. ʇʦʯʚʘ ʧʘʩʝʢ 

ɹʫʨʘʝʚʩʢʦʛʦ ʠ ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʱʝʣʦʯʥʳʝ. ɺ ʥʠʭ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʤʝʜʴ ʠ 

ʤʳʰʴʷʢ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʧʯʝʣʦʚʦʜʩʪʚʘ ʥʘʢʘʧʣʠʚʘʶʪ ʚ ʩʝʙʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. 

ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʛʝ. 

 

Abstract. The article presents the influence of soil pH on the concentration of metals present 

in bee products, namely, in bee bread and honey. The pH of the soils of the territories of private 

apiaries in the Birsk, Burayevo, Karaidel districts and the content of heavy metals in soil, bee bread 

and honey were determined. It is noted that the soil of the apiary of the Birsk district is slightly 

alkaline. Lead and arsenic accumulate most of all in it. The soil of apiaries in Burayevo and 

Karaidel districts is alkaline. Copper and arsenic accumulate most of all in them. It is noticed that 

bee products accumulate in themselves heavy metals. Their greatest accumulation is observed in 

bee bread. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: pH ʧʦʯʚʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʚʦʜʥʘʷ ʚʳʪʷʞʢʘ ʧʦʯʚʳ, 

ʩʦʣʝʚʘʷ ʚʳʪʷʞʢʘ ʧʦʯʚʳ. 

 

Keywords: soil pH, concentration, heavy metals, water extract soil, salt extract soil. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.  ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʨʦʩʪʦʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʪʨʘʥʩʧʦʨʪʘ, ʭʠʤʠʟʘʮʠʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  
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ʂ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ ʦʪʥʦʩʷʪʩʷ ʨʝʜʢʠʝ ʨʘʩʩʝʷʥʥʳʝ ʠʣʠ ʩʣʝʜʦʚʳʝ ʵʣʝʤʝʥʪʳ (ʤʝʪʘʣʣʳ) ʩ 

ʘʪʦʤʥʦʡ ʤʘʩʩʦʡ ʙʦʣʴʰʝ 50 ʘ. ʝ. ʤ., ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʚʳʰʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʦʙʲʝʢʪʘʭ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʧʦʯʚʘ, ʚʦʜʘ, ʘʪʤʦʩʬʝʨʘ [2].  

ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʦʢʘʟʳʚʘʪʴ ʚʨʝʜʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʜʘʞʝ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʋʯʠʪʳʚʘʷ ʠʭ ʪʦʢʩʠʯʥʦʩʪʴ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʙʲʝʢʪʦʚ 

ʙʠʦʩʬʝʨʳ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ [4].  ʊʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʚ ʧʦʯʚʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʜʚʫʭ 

ʬʦʨʤʘʭ - ʪʚʝʨʜʦʡ ʠ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʭʠʤʠʯʝʩʢʠʤ ʠ ʚʝʱʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ [3]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ pH ʧʦʯʚʳ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʠ ʧʨʦʜʫʢʪʘʭ ʧʯʝʣʦʚʦʜʩʪʚʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʧʦʯʚʘ, ʧʝʨʛʘ ʠ ʤʝʜ ʩ ʯʘʩʪʥʳʭ ʧʘʩʝʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʪʨʝʭ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ: ɹʠʨʩʢʠʡ, ɹʫʨʘʝʚʩʢʠʡ ʠ 

ʂʘʨʘʠʜʝʣʴʩʢʠʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ, ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

-  ʠʟʫʯʠʪʴ ʦʙʨʘʟʮʳ ʧʦʯʚʳ, ʤʝʜʘ ʠ ʧʝʨʛʠ ʩ ʢʘʞʜʦʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ;  

-  ʠʟʤʝʨʠʪʴ pH ʚʦʜʥʦʡ ʠ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʧʦʯʚʳ ʩ ʢʘʞʜʦʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ;  

-  ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʤʳʰʴʷʢʘ, ʢʘʜʤʠʷ, ʮʠʥʢʘ, ʤʝʜʠ ʠ ʩʚʠʥʮʘ ʚ ʧʦʯʚʝ, ʧʝʨʛʝ ʠ 

ʤʝʜʝ. 

ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʙʳʣʠ ʚʟʷʪʳ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʢʨʫʛ ʧʘʩʝʢ ʪʝʨʨʠʪʦʨʠʡ ʨʘʜʠʫʩʦʤ 2 ʢʤ, ʘ 

ʧʨʦʙʳ ʤʝʜʘ ʠ ʧʝʨʛʠ ð ʥʘ ʧʘʩʝʢʘʭ. 

ʆʪʙʦʨ ʧʨʦʙ ʧʦʯʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ pH ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 17.4.4.02-2017 

çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ, 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè.  

ʇʦʜʛʦʪʦʚʢʘ ʧʦʯʚ ʢ ʠʟʤʝʨʝʥʠʶ pH ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʚʦʜʥʦʡ ʠ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʧʦʯʚʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 26423-85 çʇʦʯʚʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʨʅ ʠ ʧʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠè ʠ ɻʆʉʊ 26483-85 

çʇʦʯʚʳ. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ ʨʅ ʧʦ ʤʝʪʦʜʫ ʎʀʅɸʆè 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʪʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʧʦʯʚʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʳʰʴʷʢʘ, ʢʘʜʤʠʷ, ʮʠʥʢʘ, 

ʤʝʜʠ ʠ ʩʚʠʥʮʘ ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠè [4]. ʇʨʦʙʳ 

ʤʝʜʘ ʠ ʧʝʨʛʠ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʘʥʘʣʠʟʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ c ɻʆʉʊ 30178-96 çʉʳʨʴʝ ʠ 

ʧʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚè. 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ ʂɺɸʅʊ-Z.ʕʊɸ ʩ 

ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʠʟʘʮʠʝʡ ʧʨʦʙʳ ʚ ʛʨʘʬʠʪʦʚʦʡ ʧʝʯʠ [1, 10]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ pH ʚʦʜʥʦʡ ʠ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʧʦʯʚ ʪʝʨʨʠʪʦʨʠʠ 

ʧʘʩʝʢ, ʚ ʊʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ, ʧʝʨʛʝ ʠ 

ʤʝʜʝ ʩ ʪʝʨʨʠʪʦʨʠʠ ɹʠʨʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʊʘʙʣʠʮʝ 3 ð ɹʫʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʊʘʙʣʠʮʝ 4 ð 

ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ pH ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʧʦʯʚʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʯʚʘ 

ʧʘʩʝʢʠ ɹʠʨʩʢʦʛʦ ʨʘʡʦʥʘ ʩʣʘʙʦʱʝʣʦʯʥʘʷ, ʧʦʯʚʳ ʧʘʩʝʢ ɹʫʨʘʝʚʩʢʦʛʦ ʠ ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʱʝʣʦʯʥʳʝ. ʀʟʤʝʨʝʥʠʷ pH ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʯʚʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʩʝʢʠ 

ɹʠʨʩʢʦʛʦ ʨʘʡʦʥʘ ʩʣʘʙʦʱʝʣʦʯʥʘʷ, ɹʫʨʘʝʚʩʢʦʛʦ ʠ ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʥʝʡʪʨʘʣʴʥʳʝ. 
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ʇʦʯʚʳ ʚ ʨʘʡʦʥʝ ʧʘʩʝʢʠ ʦʙʣʘʜʘʶʪ ʦʙʤʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ, ʠ ʧʦʵʪʦʤʫ ʚ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʝ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʜʥʦʡ, ʦʙʥʘʨʫʞʠʣʠ ʙʦʣʴʰʫʶ ʢʠʩʣʦʪʥʦʩʪʴ.  

 

ʊʘʙʣʠʮʘ 1. 

ɿʅɸʏɽʅʀʗ ʨʅ ɺʆɼʅʆʁ ʀ ʉʆʃɽɺʆʁ ɺʓʊʗɾʂʀ ʇʆʏɺ ʊɽʈʈʀʊʆʈʀʀ ʇɸʉɽʂ ɹʀʈʉʂʆɻʆ, 

ɹʋʈɸɽɺʉʂʆɻʆ ʀ ʂɸʈɸʀɼɽʃʔʉʂʆɻʆ ʈɸʁʆʅʆɺ 

 

 ɿʥʘʯʝʥʠʷ ʨʅ 

ɺʦʜʥʘʷ ʚʳʪʷʞʢʘ ʉʦʣʝʚʘʷ ʚʳʪʷʞʢʘ 

ɹʠʨʩʢʠʡ ʨʘʡʦʥ 7,81 6,34 

ɹʫʨʘʝʚʩʢʠʡ ʨʘʡʦʥ 8,75 7,21 

ʂʘʨʘʠʜʝʣʴʩʢʠʡ ʨʘʡʦʥ 8,46 6,94 

 

ʊʘʙʣʠʮʘ 2. 

ʉʆɼɽʈɾɸʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ʇʆʏɺɽ, ʇɽʈɻɽ ʀ ʄɽɼɽ  

ʉ ʊɽʈʈʀʊʆʈʀʀ ʇɸʉɽʂ ɹʀʈʉʂʆɻʆ ʈɸʁʆʅɸ, ʤʢʛ/ʢʛ 

 

ʆʙʲʝʢʪ 
ʕʣʝʤʝʥʪ 

Pb As Cu Cd Zn 

ʇʦʯʚʘ 24,664 22,495 16,156 0,805 0,777 

ʇʝʨʛʘ 36,583 30,684 27,503 1,979 2,017 

ʄʝʜ 26,973 25,402 21,419 1,373 1,391 

 

ʊʘʙʣʠʮʘ 3. 

ʉʆɼɽʈɾɸʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ʇʆʏɺɽ, ʇɽʈɻɽ ʀ ʄɽɼɽ  

ʉ ʊɽʈʈʀʊʆʈʀʀ ʇɸʉɽʂ ɹʋʈɸɽɺʉʂʆɻʆ ʈɸʁʆʅɸ ʤʢʛ/ʢʛ 

 

ʆʙʲʝʢʪ 
ʕʣʝʤʝʥʪ 

Pb As Cu Cd Zn 

ʇʦʯʚʘ 4,507 14,364 19,719 1,219 0,079 

ʇʝʨʛʘ 14,469 26,806 31,832 2,183 3,506 

ʄʝʜ 5,521 19,149 23,125 1,926 1,739 

 

ʊʘʙʣʠʮʘ 4. 

ʉʆɼɽʈɾɸʅʀɽ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ʇʆʏɺɽ, ʇɽʈɻɽ ʀ ʄɽɼɽ  

ʉ ʊɽʈʈʀʊʆʈʀʀ ʇɸʉɽʂ ʂɸʈɸʀɼɽʃʔʉʂʆɻʆ ʈɸʁʆʅɸ ʤʢʛ/ʢʛ 

 

ʆʙʲʝʢʪ 
ʕʣʝʤʝʥʪ 

Pb As Cu Cd Zn 

ʇʦʯʚʘ 11,279 11,262 16,178 0,098 0,306 

ʇʝʨʛʘ 24,913 18,703 48,453 1,817 3,005 

ʄʝʜ 17,852 15,885 22,151 0,447 0,792 

 

ʀʟ ʊʘʙʣʠʮ ʚʠʜʥʦ, ʯʪʦ ʚ ʧʦʯʚʝ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʪʝʨʨʠʪʦʨʠʠ ʧʘʩʝʢʠ ɹʠʨʩʢʦʛʦ ʨʘʡʦʥʘ 

ʙʦʣʴʰʝ ʩʚʠʥʮʘ ʠ ʤʳʰʴʷʢʘ, ʘ ɹʫʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʙʦʣʴʰʝ ʤʝʜʠ ʠ ʤʳʰʴʷʢʘ, ʚ ʧʦʯʚʝ ʧʘʩʝʢʠ 

ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʙʦʣʴʰʝ ʤʝʜʠ. ʇʨʦʜʫʢʪʳ ʧʯʝʣʦʚʦʜʩʪʚʘ ʥʘʢʘʧʣʠʚʘʶʪ ʚʩʝ 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʵʣʝʤʝʥʪʳ. ʅʘʠʙʦʣʴʰʝʝ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʛʝ.  

ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʯʝʣʦʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ 

ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʳʩʦʢʠʤ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʧʦʯʚʝ. ʀʭ ʧʦʛʣʦʱʝʥʠʝ 

ʟʘʚʠʩʠʪ ʦʪ pH ʧʦʯʚʳ. ɹʦʣʴʰʝ ʚʩʝʭ ʩʦʨʙʠʨʫʶʪʩʷ ʤʝʜʴ, ʤʳʰʴʷʢ, ʩʚʠʥʝʮ, ʪʘʢ ʢʘʢ ʧʦʯʚʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ ʠʤʝʝʪ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ [5ï9]. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʠʩʪʝʤʝ ʧʦʯʚʘ-ʧʝʨʛʘ-ʤʝʜ. ʇʦʯʚʳ ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠʤʝʶʪ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ. ɺ ʧʦʯʚʝ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʪʝʨʨʠʪʦʨʠʠ ʧʘʩʝʢʠ, ɹʠʨʩʢʦʛʦ 

ʨʘʡʦʥʘ ʙʦʣʴʰʝ ʩʚʠʥʮʘ ʠ ʤʳʰʴʷʢʘ, ɹʫʨʘʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ð ʙʦʣʴʰʝ ʤʝʜʠ ʠ ʤʳʰʴʷʢʘ, 

ʂʘʨʘʠʜʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ð ʙʦʣʴʰʝ ʤʝʜʠ.  

ʆʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʤʝʜʝ ʠ ʧʝʨʛʝ. ʇʨʦʜʫʢʪʳ ʧʯʝʣʦʚʦʜʩʪʚʘ 

ʥʘʢʘʧʣʠʚʘʶʪ ʚʩʝ ʦʧʨʝʜʝʣʷʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʧʝʨʛʝ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʯʝʣʦʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʠʤ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʧʦʯʚʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʷʜ 

ʘʚʪʦʨʦʚ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ [3ï9]. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʣʫʛʦʚʦʜʦʚ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʝ 

ʧʨʦʜʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʪʨʘʚʦʩʪʦʝʚ ʧʘʩʪʙʠʱʥʦʛʦ ʪʠʧʘ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʘʛʨʦʧʦʣʠʛʦʥʝ ʌɻɹʅʋ ɺʅʀʀʄɿ ʚ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2018 ʛʦʜ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʧʘʩʪʙʠʱʥʳʝ ʪʨʘʚʦʩʪʦʠ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʨʘʡʛʨʘʩʘ ʧʘʩʪʙʠʱʥʦʛʦ 

(Loliurn perenne) ʠ ʤʝʞʨʦʜʦʚʦʛʦ ʛʠʙʨʠʜʘ ð ʬʝʩʪʫʣʦʣʠʫʤʘ (Ĭ Festulolium F. Aschers. et 

Graebn). ɺ ʦʧʳʪʝ ʠʟʫʯʘʣʠʩʴ ʜʚʫʭï, ʪʨʝʭï ʠ ʯʝʪʳʨʝʭʚʠʜʦʚʳʝ ʪʨʘʚʦʩʤʝʩʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʙʦʙʦʚʳʤʠ ʠ ʟʣʘʢʦʚʳʤʠ ʪʨʘʚʘʤʠ. ɺʠʜʳ ʠ ʩʦʨʪʘ ʪʨʘʚ ʧʦʜʙʠʨʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʩʫʰʘʝʤʳʭ ʧʦʯʚ. ɺ ʦʧʳʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ɺʀʂ 66, ʬʝʩʪʫʣʦʣʠʫʤ ɺʀʂ 90, ʣʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ 

(Medicago varia) ʅʘʭʦʜʢʘ, ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ (Lotus cornilatus) ʉʦʣʥʳʰʢʦ, ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ 

(Trifolium repens) ɺʀʂ 70, ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ (Festuca rubra) ʉʠʛʤʘ, ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ (Trifolium 

pratense) ɺʀʂ 7, ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ (Phleum pratense L) ɺʀʂ 9, ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ (Festuca 

pratensis) ʉʘʭʘʨʦʚʩʢʘʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʩʫʰʘʝʤʳʭ ʟʝʤʝʣʴ ʪʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
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ʚʠʜʳ, ʢʘʢ ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ, ʣʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ, ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʤʥʦʛʦʣʝʪʥʠʤ ʪʨʘʚʘʤ ʩ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʥʘ ʜʦʣʛʦʣʝʪʥʝʝ ʫʩʪʦʡʯʠʚʦʝ 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʚ ʪʨʘʚʦʩʤʝʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʦʙʦʚʳʭ ʚʠʜʦʚ (ʣʶʮʝʨʥʳ ʠʟʤʝʥʯʠʚʦʡ ʠ ʣʷʜʚʝʥʮʘ 

ʨʦʛʘʪʦʛʦ) ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʪʨʘʚʦʩʪʦʝʚ. ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ (2013ï2018 ʛʛ.) ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʧʦʣʫʯʝʥʘ ʪʨʘʚʦʩʪʦʷʤʠ ʩ ʣʶʮʝʨʥʦʡ ʠʟʤʝʥʯʠʚʦʡ ʠ ʣʷʜʚʝʥʮʝʤ ʨʦʛʘʪʳʤ ð 24,5ï28,2 ʪ/ʛʘ, 

ʢʦʪʦʨʘʷ ʧʨʝʚʳʰʘʝʪ ʪʨʘʜʠʮʠʦʥʥʫʶ ʪʨʘʚʦʩʤʝʩʴ ʥʘ 3,5ï7,2 ʪ/ʛʘ. 

 

Abstract. Recently, much attention has been paid by grassland farmers to the problem of 

extending the productive longevity of grasslands of the pasture type. Field studies were carried out 

on the agropolygon of FGBNU VNIIMZ in the period from 2012 to 2018. The object of research 

was pasture grass stands created on the basis of pasture ryegrass (Loliurn perenne) and inter-genera 

festulolium hybrid (Ĭ Festulolium F. Aschers. Et Graebn).  Two, three, and four species of grass 

mixtures with various leguminous and cereal herbs were studied in the experiment. The types and 

varieties of herbs were selected taking into account their potential productivity and sustainable 

longevity in the conditions of drained soils. Ryegrass grazing VIC 66, festulolium VIC 90, alfalfa 

changeable (Medicago varia Nakhodka), lotus horned (Lotus cornilatus Sun), creeping clover 

(Trifolium repens) VIC 70, red fescue (Festuca rubra) Sigma, red clover (Trifolium pratense) VIC 

7, timothy grass (Phleum pratense L.) VIC 9, meadow fescue (Festuca pratensis) Sakharovskaya 

were used in the experiments.  It has been shown that in the conditions of drained lands, such 

species as red fescue, alfalfa changeable, horned deer can be attributed to perennial grasses with a 

competitive advantage for long-term sustained production in multicomponent pasture 

agrophytocenoses. It has been established that the introduction of additional leguminous species 

into the grass mixture (alfalfa changeable and lotus horned) increases the period of use and 

increases the yield of a green mass of grass stands. Over the years of research (2013ï2018), 

the highest average yield of green mass was obtained by grass stands with alfalfa variable and 

young horned ð 24.5ï28.2 t/ha, which exceeds the traditional grass mixture by 3.5ï7.2 t/ha.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʫʰʘʝʤʳʝ ʧʦʯʚʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʜʦʣʛʦʣʝʪʠʝ, ʚʠʜʳ ʪʨʘʚ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 

Keywords: drained soil, resistance, phytocenotic activity, botanical composition, longevity, 

grass types, productivity. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʈʦʩʩʠʠ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʧʨʦʜʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʦʩʪʦʝʚ. 

ʉʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ ʢʫʣʴʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʭ ʚʠʜʦʚ ʠ 

ʩʦʨʪʦʚ [2ï3]. 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʫʯʝʥʳʭ-ʣʫʛʦʚʦʜʦʚ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ 

ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦ 

ʚʦʟʜʝʣʳʚʘʝʤʳʤʠ [5, 8, 9]. 
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ɺʩʣʝʜʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʜʦʣʛʦʣʝʪʠʷ ʪʨʘʚ. ɻʣʘʚʥʘʷ ʯʝʨʪʘ ʥʦʚʳʭ 

ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʪʨʘʚ ð ɻʪʦ ʠʭ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʜʦʣʛʦʣʝʪʠʝ [4]. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʦʮʝʥʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝ ʙʦʙʦʚʦïʟʣʘʢʦʚʳʭ ʪʨʘʚʦʩʪʦʝʚ, 

ʩʦʟʜʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʨʘʡʛʨʘʩʘ ʧʘʩʪʙʠʱʥʦʛʦ ʠ ʬʝʩʪʫʣʦʣʠʫʤʘ. 
 

ʄʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʦʣʠʛʦʥʝ ʌɻɹʅʋ ɺʅʀʀʄɿ ʚ ʦʧʳʪʝ, 

ʟʘʣʦʞʝʥʥʦʤ ʚ 2012 ʛʦʜʫ. ʆʩʫʰʘʝʤʘʷ ʧʦʯʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ, 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʡ. ɼʨʝʥʳ ʟʘʣʦʞʝʥʳ ʥʘ ʛʣʫʙʠʥʝ 0,8ï1,0 ʤ. ʄʝʞʜʨʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 20ï22 

ʤʝʪʨʘ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʨʝʘʢʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʫʯʘʩʪʦʢ ʩʯʠʪʘʝʪʩʷ ʩʨʝʜʥʝʦʢʫʣʴʪʫʨʝʥʥʳʤ. ɼʝʣʷʥʢʘ ʧʣʦʱʘʜʴʶ 170 ʤ2. ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 

ʟʘʣʦʞʝʥʳ ʚ ʪʨʝʭ ʧʦʚʪʦʨʝʥʠʷʭ. ʀʩʩʣʝʜʫʶʪʩʷ ʙʠʥʘʨʥʳʝ ʠ ʧʦʣʠʚʠʜʦʚʳʝ ʙʦʙʦʚʦïʟʣʘʢʦʚʳʝ 

ʪʨʘʚʦʩʤʝʩʠ ʩ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʠʤʝʥʪʦʤ ʪʨʘʚ. 

ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʦʧʳʪʝ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʫʩʣʦʚʠʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʅʝʯʝʨʥʦʟʝʤʴʷ. 

ʇʨʠʤʝʥʷʣʠ 3ï4-ʭ ʢʨʘʪʥʳʡ ʨʝʞʠʤ ʩʢʘʰʠʚʘʥʠʷ ð ʠʤʠʪʘʮʠʷ ʧʘʩʪʙʠʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʣʝʚʦʡ ʦʧʳʪ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʫʯʝʪʘʤʠ, ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ ʠʟʤʝʨʝʥʠʷʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ, ʧʨʠʥʷʪʳʭ ʚ ʣʫʛʦʚʦʜʩʪʚʝ [1, 6ï7, 10ï12]. 

ɸʥʘʣʠʟʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʅʋ 

ɺʅʀʀʄɿ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 2012ï2018 ʛʛ. ʙʳʣʠ 

ʨʘʟʣʠʯʥʳʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʘʜʢʦʚ ʩ ʢʦʣʝʙʘʥʠʷʤʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʦʩʦʙʝʥʥʦ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, 

ʦʢʘʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʉʝʤʠʣʝʪʥʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʘʩʪʙʠʱ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʥʝʭʚʘʪʢʝ ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʥʘʙʣʶʜʘʣʦʩʴ 

ʫʩʳʭʘʥʠʝ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʨʘʡʛʨʘʩʘ ʧʘʩʪʙʠʱʥʦʛʦ, ʬʝʩʪʫʣʦʣʠʫʤʘ ʠ ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʩʦʭʨʘʥʥʦʩʪʠ ʩʤʝʰʘʥʥʦʛʦ, 

ʪ. ʝ. ʤʥʦʛʦʚʠʜʦʚʦʛʦ, ʪʨʘʚʦʩʪʦʷ. ɼʦʣʷ ʫʯʘʩʪʠʷ ʚ ʩʣʦʞʝʥʠʠ ʪʨʘʚʦʩʪʦʷ ʬʝʩʪʫʣʦʣʠʫʤʘ ʠ ʨʘʡʛʨʘʩʘ 

ʧʘʩʪʙʠʱʥʦʛʦ ʪʦʣʴʢʦ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 45,2ï48,5%  

ʅʘ ʩʝʜʴʤʦʡ ʛʦʜ ʞʠʟʥʠ ʬʝʩʪʫʣʦʣʠʫʤ ʚʳʧʘʣ ʠʟ ʪʨʘʚʦʩʪʦʷ ʧʦʣʥʦʩʪʴʶ, ʘ ʨʘʡʛʨʘʩ 

ʧʘʩʪʙʠʱʥʳʡ ʩʥʠʟʠʣ ʩʚʦʶ ʜʦʣʶ ʫʯʘʩʪʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 50%. ʇʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʵʪʠ ʚʠʜʳ ʪʨʘʚ ʷʚʣʷʶʪʩʷ ʤʘʣʦʣʝʪʥʠʤʠ ʠ ʥʘ 4-5 ʛʦʜ ʚʳʧʘʜʘʶʪ ʠʟ 

ʪʨʘʚʦʩʪʦʷ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʠʭ ʚʳʧʘʜʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʪʨʘʚʦʩʪʦʷʭ ʩ ʦʚʩʷʥʠʮʝʡ ʢʨʘʩʥʦʡ. 

ɼʦʣʷ ʙʦʙʦʚʳʭ ʚʠʜʦʚ (ʣʶʮʝʨʥʳ ʠʟʤʝʥʯʠʚʦʡ ʠ ʣʷʜʚʝʥʮʘ ʨʦʛʘʪʦʛʦ) ʚ ʫʨʦʞʘʝ ʥʘ ʰʝʩʪʦʡ 

ʛʦʜ ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʚʦʩʪʦʷʤʠ ʧʦʥʠʟʠʣʘʩʴ ʜʦ 29,4ï40,2 ʚ ʨʘʡʛʨʘʩʦʚʳʭ ʩʤʝʩʷʭ ʠ 32,1ï40,8% ʚ 

ʬʝʩʪʫʣʦʣʠʫʤʦʚʳʭ. ʊʦʛʜʘ ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʷ ʠʭ ʫʯʘʩʪʠʷ ʩʦʩʪʘʚʣʷʣʘ: ʚ 

2013 ʛ. ʚ ʨʘʡʛʨʘʩʦʚʳʭ ʪʨʘʚʦʩʪʦʷ 40,5%, ʚ ʬʝʩʪʫʣʦʣʠʫʤʦʚʳʭ ð 47,9%, ʚ 2014 ʛ. ð 44,8 ʠ 

39,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 2015 ʛ. ð 41,9 ʠ 40,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 2016 ʛ. ð 37,8ï42,0% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 2017 ʛ. ʣʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ ʚ ʫʨʦʞʘʝ ʩʦʩʪʘʚʠʣʘ 35,1-46,1%, ʣʷʜʚʝʥʝʮ 

ʨʦʛʘʪʳʡ ð 29,4ï36,5%. 

ɺ ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ 2018 ʛ. ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 2-ʛʦ, 3-ʛʦ ʠ 4-ʛʦ ʮʠʢʣʦʚ ʦʪʯʫʞʜʝʥʠʷ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1-ʤ ʦʪʣʠʯʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʙʦʚʳʭ ʪʨʘʚ ʠ ʥʠʟʢʠʤ ʟʣʘʢʦʚʳʭ 

ʚʠʜʦʚ. 
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ʃʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ, ʠʤʝʷ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʚʠʜʦʤ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ, ʧʦʵʪʦʤʫ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʦʥʘ  

ʫʚʝʣʠʯʠʚʘʣʘ ʩʚʦʝ ʫʯʘʩʪʠʝ ʚ ʩʣʦʞʝʥʠʠ ʪʨʘʚʦʩʪʦʝʚ. 

ɻʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʠʟʫʯʘʝʤʳʭ ʪʨʘʚʦʩʪʦʷʭ ʥʘ ʩʝʜʴʤʦʤ ʛʦʜʫ ʞʠʟʥʠ ʟʘʥʠʤʘʣʠ 

ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ, ʣʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ, ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ. 

ɺ ʮʝʣʦʤ, ʘʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʩ 

ʚʳʩʦʢʠʤ ʠ ʩʪʘʙʠʣʴʥʳʤ ʧʦ ʛʦʜʘʤ ʫʯʘʩʪʠʝʤ ʩʝʷʥʳʭ ʚʠʜʦʚ ʪʨʘʚ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 52,8ï56,2% ʥʘ 

7 ʛʦʜ ʞʠʟʥʠ ʧʨʦʪʠʚ 35,4% ʚ ʙʘʟʦʚʦʤ ʪʨʘʚʦʩʪʦʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʚʳʩʝʚʝ 

ʯʝʪʳʨʝʭʢʦʤʧʦʥʝʥʪʥʳʭ ʩʤʝʩʝʡ ʠʟ ʨʘʡʛʨʘʩʘ ʠ ʬʝʩʪʫʣʦʣʠʫʤʘ ʩ ʣʶʮʝʨʥʦʡ ʠʟʤʝʥʯʠʚʦʡ ʠ 

ʪʠʤʦʬʝʝʚʢʦʡ ʣʫʛʦʚʦʡ ʠ ʚ ʪʨʘʚʦʩʪʦʷʭ ʦʚʩʷʥʠʮʳ ʢʨʘʩʥʦʡ ð 96,8ï99,6%, ʧʨʠ ʥʠʟʢʦʤ ʫʯʘʩʪʠʠ 

ʥʝʩʝʷʥʥʳʭ ʚʠʜʦʚ ʪʨʘʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ. ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʧʨʠ ʧʘʩʪʙʠʱʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ (ʠʤʠʪʘʮʠʷ ð 3ï4 ʨʘʟʦʚʦʝ ʩʢʘʰʠʚʘʥʠʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ) ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʈʠʩʫʥʦʢ). 

 

 

 

 

2014  2015 

 

 

 

2016  2017 

 

 

 

2018   
 

ʈʠʩʫʥʦʢ. ʀʥʜʝʢʩ ʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʘʩʪʙʠʱʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʚ ʧʝʨʠʦʜ 2014-2018 ʛʛ. 

 

ʈʘʡʛʨʘʩ, ʘ ʦʩʦʙʝʥʥʦ ʬʝʩʪʫʣʦʣʠʫʤ ʧʦʥʠʟʠʣʠ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʠʟʫʯʘʝʤʳʭ ʪʨʘʚʦʩʪʦʷʭ. 

ʅʘ 6-ʡ ʛ. ʧ. ʣʶʮʝʨʥʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʡ ʙʠʦʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʮʝʥʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʬʦʨʤʠʨʫʝʪ ʙʦʣʝʝ ʛʫʩʪʳʝ ʪʨʘʚʦʩʪʦʠ. ɺʠʜʳ ʪʨʘʚ, ʩʦʚʤʝʩʪʥʦ 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʩ ʣʶʮʝʨʥʦʡ, ʧʦʥʠʞʘʣʠ ʩʚʦʶ ʮʝʥʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 
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ɸʙʩʦʣʶʪʥʦʡ ʜʦʤʠʥʘʥʪʦʡ ʩ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʪʨʘʚʦʩʪʦʷʭ ʦʪʣʠʯʘʝʪʩʷ ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ. ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʝʝ ʟʘ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʨʦʩʣʘ ʩ 2,59 ʚ 2014 ʛ. ʜʦ 4,41 ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ, ʯʪʦ ʚ 3,2-6,5 ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʠʪ ʜʨʫʛʠʝ ʚʠʜʳ ʪʨʘʚ. ʅʘ ʦʩʫʰʘʝʤʳʭ ʟʝʤʣʷʭ ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ, ʣʶʮʝʨʥʘ 

ʠʟʤʝʥʯʠʚʘʷ, ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʬʦʨʤʠʨʫʶʪ 

ʙʦʣʝʝ ʛʫʩʪʳʝ ʠ ʚʳʩʦʢʠʝ ʪʨʘʚʦʩʪʦʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʝʙʷ, ʢʘʢ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʩ 

ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʥʘ ʜʦʣʛʦʣʝʪʥʝʝ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ ʚ ʤʥʦʛʦʚʠʜʦʚʳʭ ʪʨʘʚʦʩʤʝʩʷʭ. 

ɹʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʪʨʘʚʦʩʪʦʝʚ 

ʟʘʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʚʟʘʠʤʦʚʣʠʷʥʠʷ, ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ (ʊʘʙʣʠʮʘ). 
 

ʊʘʙʣʠʮʘ. 

ʋʈʆɾɸʁʅʆʉʊʔ ɹʆɹʆɺʆ-ɿʃɸʂʆɺʓʍ ʇɸʉʊɹʀʑʅʓʍ ʊʈɸɺʆʉʊʆɽɺ,  

ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, 2013-2018 ʛʛ. 

 

 

ɺʘʨʠʘʥʪ 

ɻʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʚʦʩʪʦʷ 

2013 

(1-ʡ) 

2014 

(2-ʡ) 

2015 

(3-ʡ) 
2016 

(4-ʡ) 

2017 

(5-ʡ) 

2018 

(6-ʡ) 

2013-

2018 

1. ʂʣʝʚʝʨ ʣʫʛʦʚʦʡ ɺʀʂ7 + ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ 

ɺʀʂ70 + ʪʠʤʦʬʝʝʚʢʘ ɺʀʂ9 + ʦʚʩʷʥʠʮʘ 

ʣʫʛʦʚʘʷ ʉʘʭʘʨʦʚʩʢʘʷ (ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʪʨʘʚʦʩʤʝʩʴ) 
 

28,0 18,5 27,1 16,1 16,2 20,3 21,0 

2. ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ɺʀʂ66 + ʬʝʩʪʫʣʦʣʠʫʤ 

ɺʀʂ90 (ʢʦʥʪʨʦʣʴ) 
 

25,4 18,2 25,2 15,7 18,3 21,7 20,8 

3. ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ɺʀʂ66+ ʢʣʝʚʝʨ 

ʧʦʣʟʫʯʠʡ ɺʀʂ70 
 

20,4 18,5 27,6 16,4 16,6 21,7 20,2 

4. ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ɺʀʂ66+ ʢʣʝʚʝʨ 

ʧʦʣʟʫʯʠʡ  ɺʀʂ70+ ʣʶʮʝʨʥʘ ʠʟʤ. ʅʘʭʦʜʢʘ 
 

30,5 23,9 41,9 22,4 19,0 22,3 26,7 

5.ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ɺʀʂ66+ ʢʣʝʚʝʨ 

ʧʦʣʟʫʯʠʡ ɺʀʂ70+ ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ 

ʉʦʣʥʳʰʢʦ 
 

30,7 21,4 40,8 22,8 18,3 23,3 26,2 

6. ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ɺʀʂ66+ ʢʣʝʚʝʨ 

ʧʦʣʟʫʯʠʡ ɺʀʂ70+ ʪʠʤʦʬʝʝʚʢʘ ɺʀʂ9 + 

ʣʶʮʝʨʥʘ ʠʟʤ. ʅʘʭʦʜʢʘ 
 

29,4 17,7 35,4 20,1 19,8 24,6 24,5 

7. ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ɺʀʂ66+ ʢʣʝʚʝʨ 

ʧʦʣʟʫʯʠʡ ɺʀʂ70  + ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ ʉʠʛʤʘ 
 

22,3 20,5 28,9 18,0 15,0 20,6 20,9 

8. ʌʝʩʪʫʣʦʣʠʫʤ ɺʀʂ90 +  ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ 

ɺʀʂ70 
 

23,0 22,8 27,9 17,0 17,0 22,4 21,9 

9. ʌʝʩʪʫʣʦʣʠʫʤ ɺʀʂ90+ ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ  

ɺʀʂ70+ ʣʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ ʅʘʭʦʜʢʘ 
 

33,1 22,9 38,0 24,3 22,2 28,5 28,2 

10. ʌʝʩʪʫʣʦʣʠʫʤ ɺʀʂ90+ ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ 

ɺʀʂ70+ ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ ʉʦʣʥʳʰʢʦ 
 

30,0 22,7 34,7 21,0 19,1 
26,7 

25,7 

11. ʌʝʩʪʫʣʦʣʠʫʤ ɺʀʂ90+ ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ 

ɺʀʂ70 + ʪʠʤʦʬʝʝʚʢʘ ɺʀʂ9 +  ʣʶʮʝʨʥʘ ʠʟʤ. 

ʅʘʭʦʜʢʘ 
 

27,5 21,3 34,9 20,8 20,2 

24,8 

24,9 

12. ʌʝʩʪʫʣʦʣʠʫʤ ɺʀʂ90+ ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ 

ɺʀʂ70+ ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ ʉʠʛʤʘ 
 

19,2 18,2 27,0 17,4 16,7 
20,3 

19,8 

ʅʉʈ005 0,67 5,47 2,61 4,84 0,44 3,10 2,55 
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ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ (ʧʦ ʟʝʣʝʥʦʡ ʤʘʩʩʝ) ʪʨʘʚʦʩʪʦʝʚ ʟʘ 2013ï2018 ʛʦʜʳ 

ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ ʟʘ ʚʩʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʟʫʯʘʝʤʳʭ ʪʨʘʚʦʩʤʝʩʝʡ ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʦʪʤʝʯʝʥʦ ʚ ʪʨʘʚʦʩʪʦʷʭ ʩ ʪʨʝʭ ʠ 

ʯʝʪʳʨʝʭʢʦʤʧʦʥʝʥʪʥʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ð 24,5ï28,2 ʪ/ʛʘ.   

ʈʝʟʫʣʴʪʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʨʘʚʦʩʪʦʷʭ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʙʦʙʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʣʶʮʝʨʥʳ ʠ ʣʷʜʚʝʥʮʘ) ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ 

ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʪʨʘʚʦʩʪʦʝʚ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʪʘʢʠʭ ʪʨʘʚʦʩʪʦʝʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʠ 

ʪʦʣʴʢʦ ʟʣʘʢʦʚʳʝ ʪʨʘʚʳ, ʧʦʚʳʰʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 3,7ï7,4 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. 

 

ɺʳʚʦʜʳ 

ʇʨʦʜʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʪʨʘʚʦʩʪʦʝʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʟʘ ʩʯʝʪ ʧʦʜʙʦʨʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʨʘʚʦʩʤʝʩʝʡ ʩ ʫʯʝʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʢʣʶʯʘʝʤʳʭ ʚʠʜʦʚ ʪʨʘʚ ʠ ʠʭ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʙʦʣʝʝ ʚʩʝʛʦ ʩʪʨʘʜʘʶʪ ʨʘʡʛʨʘʩ 

ʧʘʩʪʙʠʱʥʳʡ, ʬʝʩʪʫʣʦʣʠʫʤ, ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ. ʃʶʮʝʨʥʘ, ʣʷʜʚʝʥʝʮ ʠ ʦʚʩʷʥʠʮʘ ʢʨʘʩʥʘʷ 

ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʅʝʯʝʨʥʦʟʝʤʴʷ. 

ʈʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ʠ ʬʝʩʪʫʣʦʣʠʫʤ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʙʳʣʠ ʚ ʪʨʘʚʦʩʪʦʷʭ ʩ ʣʷʜʚʝʥʮʝʤ 

ʨʦʛʘʪʳʤ. ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ ʤʝʥʝʝ ʚʩʝʛʦ ʙʳʣʘ ʚ ʪʨʘʚʦʩʪʦʷʭ ʩ 

ʦʚʩʷʥʠʮʝʡ ʢʨʘʩʥʦʡ. 

ʅʘ ʩʝʜʴʤʦʡ ʛʦʜ ʞʠʟʥʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʩ ʦʚʩʷʥʠʮʝʡ ʢʨʘʩʥʦʡ ʦʪʤʝʯʘʣʦʩʴ 

ʩʠʣʴʥʦʝ ʠʟʨʝʞʠʚʘʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʪʨʘʚ. ʃʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ ʚ ʠʟʫʯʘʝʤʳʭ ʪʨʘʚʦʩʪʦʷʭ ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʦʚʳʰʘʝʪ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ɺ ʩʦʩʪʘʚ ʪʨʘʚʦʩʤʝʩʝʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʷʥʳʭ ʧʘʩʪʙʠʱ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ, ʧʦʤʠʤʦ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʪʨʘʚ, ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʚʠʜʳ ʠ ʩʦʨʪʘ ʥʘʠʙʦʣʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠ ʩʪʘʙʠʣʴʥʳʤ ʠʭ ʫʯʘʩʪʠʝʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ  ʫʨʦʞʘʷ. 

ɺʢʣʶʯʝʥʠʝ ʚ ʩʤʝʩʠ ʨʘʩʪʝʥʠʡ ʩ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʶʱʝʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʪʘʢʠʭ ʢʘʢ 

ʣʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ, ʣʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʪʨʘʪʝʛʠʝʡ ʫʩʪʦʡʯʠʚʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʠʩʧʦʣʴʟʫʝʤʳʭ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʙʦʙʦʚʳʭ ʠ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʜʣʷ 

ʟʘʢʣʘʜʢʠ ʜʦʣʛʦʣʝʪʥʠʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʘʩʪʙʠʱ ʚ ʫʩʣʦʚʠʷʭ ʦʩʫʰʘʝʤʳʭ ʟʝʤʝʣʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʥʘ ʩʝʜʴʤʦʡ ʛʦʜ ʞʠʟʥʠ ʪʨʘʚ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ð 23,3ï28,5 ʪ/ʛʘ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ (ʩʦʜʝʨʞʘʥʠʝ 

ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ 14,6ï19,1%). 
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ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʨʞʠ ʩ ʧʰʝʥʠʮʝʡ. ʇʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ 

ʢʘʯʝʩʪʚʘʤ ʟʝʨʥʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ʧʨʝʚʦʩʭʦʜʠʪ 

ʠʩʭʦʜʥʳʝ ʨʦʜʠʪʝʣʴʩʢʠʝ ʬʦʨʤʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ  ʩʧʨʦʩʦʤ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 

ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʌ. ʎʝʣʴ ʨʘʙʦʪʳ ð ʚʳʷʚʠʪʴ ʩʦʨʪʘ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ 

ʧʨʠʨʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʮʝʥʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʦʛʣʘʩʥʦ ʄʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʪʳʨʝʭʣʝʪʥʝʛʦ ʠʟʫʯʝʥʠʷ 14 ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʦʤʝʨʦʚ  

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʯʠʩʣʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, ʦʟʝʨʥʝʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ, ʤʘʩʩʳ 1000 ʟʝʨʝʥ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 2,30 ʪ/ʛʘ ʜʦ 6,16 ʪ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʣʦʩʘ ð  ʯʠʩʣʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ (+0,60Ñ0,12), 

ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ (+0,56Ñ10); ʩʨʝʜʥʷʷ ð ʩ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ (+0,46Ñ16). ʅʠʟʢʦʨʦʩʣʳʝ 

ʩʦʨʪʘ ɸʤʦʨʝ, ɼʦʨʦʬʝʷ ʠ ɸʤʠʛʦ ʧʦʢʘʟʘʣʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʥʜʝʢʩ ʫʨʦʞʘʡʥʦʩʪʠ 43 ð 46,1%. 

ʉʦʨʪʘ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ ʅʦʨʤʘʥʥ, ɼʦʙʨʦʝ, ɼʦʨʦʬʝʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʦʤʝʨʘ ˉ35, ʊ-396 

ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʟʦʥʳ ʠ 

ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

 

Abstract. Spring triticale is a new grain crop created by the artificial crossing of winter rye 

with wheat. By productivity, biochemical qualities of grain, resistance to biotic and abiotic stresses 

exceed the initial parental form. In this regard, it is in great demand in animal husbandry non-

Chernozem zone of the Russian Federation. The purpose of the work is to identify the spring 

triticale varieties adapted to the climatic conditions of the Vladimir region. Evaluation of the 
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breeding material was carried out according to the Methodology of state variety testing of 

agricultural crops. As a result of a four-year study of 14 zoned recognized varieties and promising 

numbers, it has been established that the formation of their yields occurs mainly due to the number 

of productive haulm stands, grains and productivity of the ear, with a thousandïkernel weight. The 

yield of feed grain varied from 2.30 t/ha to 6.16 t/ha, depending on the climatic conditions of the 

year. A high correlation was established between the yield and the structural elements of the ear ð 

the number of grains in the ear (+0.60Ñ0.12), the mass of grain from the ear (+ 0.56Ñ10); medium 

ð with a mass of 1000 grains (+0.46Ñ16). Short-growing varieties Amore, Dorofeya and Amigo 

showed a maximum yield index of 43 ð 46.1%. Varieties of spring triticale Norman, Dobroe, 

Dorofeya and promising numbers no. 35, T-396 was the most adapted to the soil and climatic 

conditions of the zone and are recommended for cultivation in agricultural production. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʘʷ ʪʨʠʪʠʢʘʣʝ, ʩʦʨʪ, ʫʨʦʞʘʡ, ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ. 

 

Keywords: spring triticale, variety, harvest, structure elements, sustainability. 

 

ɼʣʷ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʟʝʨʥʦʚʦʡ 

ʢʫʣʴʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʷʨʦʚʘʷ ʪʨʠʪʠʢʘʣʝ ð ʥʦʚʳʡ ʚʠʜ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʟʜʘʥʥʳʡ 

ʯʝʣʦʚʝʢʦʤ ʤʝʪʦʜʦʤ ʦʪʜʘʣʝʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʦʟʠʤʦʡ ʨʞʠ ʩ ʧʰʝʥʠʮʝʡ [1]. ɿʘʥʠʤʘʷ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʦʥʘ ʨʘʩʰʠʨʷʝʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʩʙʦʨʦʚ ʟʝʨʥʘ, ʥʦ ʠ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʗʨʦʚʘʷ ʪʨʠʪʠʢʘʣʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ð ʢʦʨʤʦʚʘʷ ʢʫʣʴʪʫʨʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʦʯʥʳʭ ʢʦʨʤʦʚ, ʚ ʢʦʤʙʠʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʠ ʧʣʶʱʝʥʥʦʛʦ 

ʟʝʨʥʘ. ɽʝ ʟʝʨʥʦ ʩʦʜʝʨʞʠʪ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʦʚʳʰʘʶʱʠʝ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ 

ʙʝʣʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʷʪʴ ʧʰʝʥʠʮʫ ʠ ʢʫʢʫʨʫʟʫ ʠ ʙʘʣʘʥʩʠʨʦʚʘʪʴ 

ʠʭ ʧʦ  ʧʨʦʪʝʠʥʫ, ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ɺʢʣʶʯʝʥʠʝ ʟʝʨʥʘ ʷʨʦʚʦʡ 

ʪʨʠʪʠʢʘʣʝ ʚ ʨʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʧʦʚʳʰʘʝʪ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ 

ʢʦʨʤʘ [2]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʷʨʦʚʘʷ ʪʨʠʪʠʢʘʣʝ ʙʦʣʝʝ ʚʳʥʦʩʣʠʚʘ ʢ 

ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ, ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚ [3]. ʇʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʘʛʨʦʪʝʭʥʠʢʝ ʪʨʠʪʠʢʘʣʝ ʧʨʝʚʦʩʭʦʜʠʪ ʥʘ ʙʦʛʘʪʳʭ ʧʦʯʚʘʭ ʷʨʦʚʫʶ 

ʧʰʝʥʠʮʫ ʠ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʷʯʤʝʥʶ. ʅʘ ʙʝʜʥʳʭ ʠ ʣʝʛʢʠʭ ʧʦʯʚʘʭ ʧʨʝʚʳʰʘʝʪ ʚʩʝ ʜʨʫʛʠʝ 

ʷʨʦʚʳʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ [4].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʦ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ 

ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ, ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʦ, ʥʘ 2018 ʛ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʠʭ ʙʳʣʦ 16 [5]. ɺ 

ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʨʠʪʠʢʘʣʝ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 0,5%, ʝʝ 

ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʝʞʝʛʦʜʥʦ ʚʘʨʴʠʨʫʶʪ ʦʪ 229 ʜʦ 251 ʪʳʩ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʷʨʦʚʦʡ ʦʢʦʣʦ 100 ʪʳʩ 

ʛʘ. ʉ 2009 ʛ. ʧʦ 2016 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʩʪʨʘʥʝ ʚʦʟʨʦʩʣʦ ʥʘ 20,5%. ɺ 2016 ʛ. 

ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʩʦʙʨʘʥʦ 624 ʪʳʩ ʪʦʥʥ ʟʝʨʥʘ ʪʨʠʪʠʢʘʣʝ ʧʨʠ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ 2,78 ʪ/ʛʘ. ɺ 

ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʫʨʦʞʘʡʥʦʩʪʴ ʪʨʠʪʠʢʘʣʝ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʥʝʚʳʩʦʢʫʶ, ʚ 2-3 ʨʘʟʘ 

ʫʩʪʫʧʘʶʱʫʶ ʩʪʨʘʥʘʤ ɽʚʨʦʧʳ, ʛʜʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ  ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 5,0 ʜʦ 7,0 

ʪ/ʛʘ [6].  

ɺ ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʟʝʨʥʘ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ, ʫʣʫʯʰʝʥʠʠ ʝʝ 

ʢʘʯʝʩʪʚʘ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʩʦʟʜʘʥʠʶ ʠ ʰʠʨʦʢʦʤʫ 

ʚʥʝʜʨʝʥʠʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ. ɺʘʞʥʘʷ 

ʨʦʣʴ ʚ ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ, 

ʧʦʟʚʦʣʷʶʱʝʤʫ ʚʳʷʚʠʪʴ ʥʦʚʳʝ ʩʦʨʪʘ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ [7]. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʪʝʯʝʥʠʝ ʧʷʪʥʘʜʮʘʪʠ ʣʝʪ ɺʩʝʨʦʩʩʠʡʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʨʬʘ (ɺʅʀʀʆʋ) ʥʳʥʝ ɺʅʀʀʆʋ ð ʬʠʣʠʘʣ ʌɻɹʅʋ 

çɺʝʨʭʥʝʚʦʣʞʩʢʠʡ ʌɸʅʎè ʧʨʦʚʦʜʠʪʩʷ ʩʝʣʝʢʮʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʷʨʦʚʦʡ 

ʪʨʠʪʠʢʘʣʝ. ɽʞʝʛʦʜʥʦ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʠʪʦʤʥʠʢʘʭ ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʫ ʧʨʦʭʦʜʷʪ ʩʦʪʥʠ 

ʛʠʙʨʠʜʦʚ, ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ, ʥʦʤʝʨʦʚ ʠ ʩʦʨʪʦʚ ʚʳʚʝʜʝʥʥʳʭ ʚʦ ɺʅʀʀʆʋ, ɺʣʘʜʠʤʠʨʩʢʦʤ 

ʅʀʀʉʍ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ ʩʦʨʪʦʚ ʙʝʣʦʨʫʩʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʜʚʫʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʩʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʩʣʫʞʠʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʝʝ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ: ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʮʝʥʢʘ ʦʪʦʙʨʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʣʠʥʠʡ ʠ ʩʦʨʪʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ: ʥʘ ʩʫʧʝʩʯʘʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 

ʧʦʯʚʘʭ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʅʀʀ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʨʬʘ, ʠ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ ʩʝʨʳʭ 

ʣʝʩʥʳʭ ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʅʀʀʉʍ. ʇʨʘʢʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʚʤʝʩʪʥʦʡ ʤʥʦʛʦʣʝʪʥʝʡ, 

ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ 10 ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ: ɸʤʠʛʦ (2011), ʅʦʨʤʘʥʥ 

(2012), ʂʘʨʤʝʥ (2015), ʈʦʩʩʠʢʘ (2018), ɸʤʦʨʝ (2018) ð ʚʥʝʩʝʥʥʳʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ; ʦʭʨʘʥʷʝʤʳʡ ʧʘʪʝʥʪʦʤ  ʩʦʨʪ 

ʂʚʘʜʨʦ (2016); ʧʨʦʭʦʜʷʱʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʦʨʪʘ ɿʘʦʟʝʨʴʝ (2017) ʠ ɼʦʙʨʦʝ 

(2017), ʧʝʨʝʜʘʥʥʳʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚ 2019 ʛ. ʩʦʨʪʘ ɼʦʨʦʬʝʷ ʠ ʉʣʦʚʦ. 

ʀʟʫʯʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ 

ʩʦʚʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ ɺʅʀʀʆʋ, ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʅʀʀʉʍ, ʘ ʪʘʢʞʝ ʩʦʨʪʦʚ ʙʝʣʦʨʫʩʩʢʦʡ 

ʩʝʣʝʢʮʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 2015-2018 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ɺʅʀʀʆʋ. ʇʦʯʚʘ ð ʩʫʧʝʩʯʘʥʘʷ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʩʣʘʙʦʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ (pH ʩʦʣ. 

5,6), ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ) 1,2%, ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʈ2ʆ5 

(ʧʦ ʂʠʨʩʘʥʦʚʫ) ð 140 ʤʛ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʂ2ʆ (ʧʦ ʄʘʩʣʦʚʦʡ) ð 100 ʤʛ/ʢʛ ʧʦʯʚʳ. 

ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʳʡ, ʫʤʝʨʝʥʥʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ 173 ʜʥʷ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 20500 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʳʧʘʜʘʝʪ 342 ʤʤ ʦʩʘʜʢʦʚ. ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ð 1,3 [8]. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʚʦʟʜʝʣʳʚʘʪʴ ʟʜʝʩʴ 

ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʟʝʨʥʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʷʨʦʚʫʶ ʪʨʠʪʠʢʘʣʝ. 

ʇʦʩʝʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ ʧʨʦʚʦʜʠʣʩʷ  ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʤʘʷ ʧʦ ʧʘʨʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ ʉʉʌʂ-7 ʩʧʣʦʰʥʳʤ ʫʟʢʦʨʷʜʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ  ʚʥʦʩʠʣʠʩʴ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʜʦʟʝ N90P60K90. ʇʣʦʱʘʜʴ 

ʜʝʣʷʥʦʢ 15 ʤ2. ʐʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ 15 ʩʤ, ʥʦʨʤʘ ʚʳʩʝʚʘ 5 ʤʣʥ h ʪ. ʚʩʭʦʞʠʭ ʟʝʨʝʥ/ʛʘ. 

ʇʦʚʪʦʨʥʦʩʪʴ ʚ ʦʧʳʪʝ 4-ʭ ʢʨʘʪʥʘʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʚʳʩʝʚʘʣʩʷ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ 

ʩʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ ɻʨʝʙʝʰʦʢ. 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʬʘʟʘʤ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. 

ʋʙʦʨʢʘ ʨʘʩʪʝʥʠʡ ʥʘ ʜʝʣʷʥʢʘʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚʨʫʯʥʫʶ ʩʝʨʧʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʤʦʣʦʪʦʤ 

ʩʥʦʧʦʚ ʥʘ ʤʦʣʦʪʠʣʢʝ ʄʇʊʋ-500. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʧʦʣʥʷʣʩʷ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ 

ʨʘʩʪʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʄʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [9] ʠ ʄʝʪʦʜʠʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ[10]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2015 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʦʩʦʙʝʥʥʦ ʚ ʝʛʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ. ʇʦʩʣʝ ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʤʘʝ-ʠʶʥʝ ʥʘʩʪʫʧʠʣʘ ʜʣʠʪʝʣʴʥʘʷ ʟʘʩʫʭʘ (ʠʶʣʴ-ʘʚʛʫʩʪ), ʩʦʧʨʦʚʦʞʜʘʚʰʘʷʩʷ 

ʧʦʥʠʞʝʥʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ɼʦ ʢʦʥʮʘ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʨʘʩʪʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʠ 
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ʭʦʨʦʰʫʶ ʣʠʩʪʦʩʪʝʙʝʣʴʥʫʶ ʤʘʩʩʫ ʠ ʚʪʦʨʠʯʥʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʟʘʣʦʞʠʣʠ ʤʥʦʛʦʮʚʝʪʢʦʚʳʡ 

ʢʦʣʦʩ. ʆʜʥʘʢʦ ʚ ʪʝʯʝʥʠʝ ʟʘʩʫʰʣʠʚʦʛʦ ʧʝʨʠʦʜʘ  ʧʨʦʠʟʦʰʣʦ ʙʳʩʪʨʦʝ ʦʪʤʠʨʘʥʠʝ ʥʠʞʥʝʛʦ ʷʨʫʩʘ 

ʣʠʩʪʴʝʚ, ʚʳʩʳʭʘʥʠʝ ʧʳʣʴʮʳ ʠ ʪʳʯʠʥʦʢ ʚ ʮʚʝʪʢʘʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʵʣʠʤʠʥʘʮʠʠ ʚʝʨʭʥʠʭ 

ʢʦʣʦʩʢʦʚ ʠ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ. ʉʣʦʞʠʚʰʠʝʩʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʶ ʛʨʠʙʥʳʭ ʙʦʣʝʟʥʝʡ ð ʩʝʧʪʦʨʠʦʟʘ, ʢʦʥʝʚʳʭ ʛʥʠʣʝʡ, ʥʦ 

ʦʩʦʙʝʥʥʦ, ʩʧʦʨʳʥʴʠ. ɺʩʝ ɻ ʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʢʨʫʧʥʦʩʪʠ ʩʝʤʷʥ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʠ  ʫʨʦʞʘʡʥʦʩʪʠ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ 2016 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʟʘʩʫʰʣʠʚʳʝ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ. ɺʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʤʘʝ-ʠʶʥʝ-ʠʶʣʝ ʠ ʨʝʜʢʠʝ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʧʨʠʚʝʣʠ ʢ ʠʟʨʝʞʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ. ʈʘʩʪʝʥʠʷ 

ʨʘʩʢʫʩʪʠʣʠʩʴ, ʥʦ ʚʪʦʨʠʯʥʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʣʠ ʩʣʘʙʫʶ ʚʩʝʛʦ 3-5 ʫʟʣʦʚʳʭ ʢʦʨʥʝʡ, 

ʢʦʣʦʩ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʝʙʦʣʴʰʦʡ, ʥʘʙʣʶʜʘʣʠʩʴ ʯʝʨʝʟʟʝʨʥʠʮʘ ʠ ʧʫʩʪʦʢʦʣʦʩʦʩʪʴ. ʆʙʠʣʴʥʳʝ 

ʦʩʘʜʢʠ ʘʚʛʫʩʪʘ, ʦʩʦʙʝʥʥʦ ʚʦ 2-3 ʜʝʢʘʜʘʭ, ʧʦʣʦʞʝʥʠʝ ʥʝ ʠʩʧʨʘʚʠʣʠ, ʘ ʥʘʦʙʦʨʦʪ, ʫʩʫʛʫʙʠʣʠ. 

ʋʙʦʨʢʘ ʫʨʦʞʘʷ ʟʘʪʷʥʫʣʘʩʴ, ʟʝʨʥʦ ʧʨʦʨʘʩʪʘʣʦ ʚ ʢʦʣʦʩʝ ʠ ʧʦʨʘʟʠʣʦʩʴ ʛʨʠʙʥʳʤʠ ʙʦʣʝʟʥʷʤʠ, 

ʢʨʫʧʥʦʩʪʴ ʩʝʤʷʥ ʩʥʠʟʠʣʘʩʴ, ʫʨʦʞʘʡ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʥʝʚʳʩʦʢʠʡ. 

ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2017 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʘ, 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʥʘʣʠʚʘ ʩʝʤʷʥ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ. ɺʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʠʶʣʷ, ʘʚʛʫʩʪʝ ʠ ʩʝʥʪʷʙʨʝ, ʭʦʨʦʰʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʨʫʧʥʦʛʦ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʟʝʨʝʥ ʢʦʣʦʩʘ, ʭʦʨʦʰʦ ʚʳʧʦʣʥʝʥʥʦʛʦ ʟʝʨʥʘ. 

ʋʙʦʨʢʘ ʧʨʦʚʝʜʝʥʘ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʟʙʝʞʘʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʟʝʨʥʘ ʥʘ 

ʢʦʨʥʶ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2018 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ, ʠ ʦʩʦʙʝʥʥʦ, ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʘʣʠʚʘ ʩʝʤʷʥ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʷ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 2,1Áʉ, ʚ  ʠʶʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ,  ʥʠʞʝ 

ʥʦʨʤʳ ʥʘ 0,4Áʉ, ʚ ʠʶʣʝ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 0,9Áʉ, ʚ ʘʚʛʫʩʪʝ ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 2,1Áʉ ʦʪ ʥʦʨʤʳ. ʆʩʘʜʢʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʚʳʧʘʜʘʣʠ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʚ ʤʘʝ ʠ 

ʠʶʥʝ ð ʥʠʞʝ ʥʦʨʤʳ (56-29% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ), ʚ ʠʶʣʝ (ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʜʝʢʘʜʘʭ) ʚʳʧʘʣʘ ʜʚʦʡʥʘʷ ʥʦʨʤʘ ʦʩʘʜʢʦʚ, ʘ ʥʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʠʶʣʷ ʠ ʜʦ ʢʦʥʮʘ ʘʚʛʫʩʪʘ  

ʤʝʩʷʮʘ ʵʬʬʝʢʪʠʚʥʳʭ ʦʩʘʜʢʦʚ ʥʝ ʚʳʧʘʜʘʣʦ. ɼʣʠʪʝʣʴʥʘʷ ʟʘʩʫʭʘ, ʧʨʦʜʦʣʞʘʚʰʘʷʩʷ ʚ ʬʘʟʳ 

ʮʚʝʪʝʥʠʝ, ʥʘʣʠʚ ʠ ʩʦʟʨʝʚʘʥʠʝ ʟʝʨʥʘ, ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʨʘʩʪʝʥʠʡ, ʧʦʨʘʞʝʥʠʶ ʠʭ ʩʝʧʪʦʨʠʦʟʦʤ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ.  

ʈʝʟʫʣʴʪʘʪ ʩʝʣʝʢʮʠʠ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʮʝʥʠʚʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴʶ 

ʥʦʚʦʛʦ ʩʦʨʪʘ. ɺ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʧʨʠʟʥʘʢʝ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʢʘʢ ʛʝʥʦʪʠʧʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʪʘ, ʪʘʢ ʠ ʝʛʦ ʨʝʘʢʮʠʠ ʥʘ ʬʘʢʪʦʨʳ ʚʳʨʘʱʠʚʘʥʠʷ. ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʨʪʘ ʠ 

ʩʝʣʝʢʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ ʧʦʢʘʟʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʷʶʱʫʶʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʊʘʙʣʠʮʘ 1).  

ɺ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ 2015 ʛ. ʫʨʦʞʘʡʥʦʩʪʴ, ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʰʘʶʱʫʶ ʩʪʘʥʜʘʨʪ ɻʨʝʙʝʰʦʢ (4,41 ʪ/ʛʘ), ʧʦʢʘʟʘʣʠ ʩʦʨʪʘ ɼʦʙʨʦʝ (4,65 ʪ/ʛʘ), ʃʦʪʘʩ (4,76 

ʪ/ʛʘ) ʠ ʥʦʤʝʨ ʊ-396 (4,83 ʪ/ʛʘ). ɺ 2016 ʛʦʜʫ ʚ ʫʩʣʦʚʠʷʭ ʤʘʡʩʢʦ-ʠʶʣʴʩʢʦʡ ʟʘʩʫʭʠ ʧʨʦʠʟʦʰʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʚʩʝʭ ʩʦʨʪʦʚ. ɼʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪ 

ɻʨʝʙʝʰʦʢ (3,11 ʪ/ʛʘ) ʩʦʨʪ ɼʦʙʨʦʝ (3,78 ʪ/ʛʘ), ʩʝʣʝʢʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ˉ 35 (3,35 ʪ/ʛʘ) ʠ ʊ-396 

(3,72 ʪ/ʛʘ). ɺ ʩʘʤʦʤ ʙʣʘʛʦʧʨʠʷʪʥʦʤ 2017 ʛʦʜʫ ʧʨʠ ʫʨʦʚʥʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ 5,53 ʪ/ʛʘ 

ʩʦʨʪʘ ʅʦʨʤʘʥʥ (5,95 ʪ/ʛʘ), ɼʦʨʦʬʝʷ (6,16 ʪ/ʛʘ), ʃʦʪʘʩ (5,95 ʪ/ʛʘ), ˉ35 (6,07 ʪ/ʛʘ) ʧʦʢʘʟʘʣʠ 

ʜʦʩʪʦʚʝʨʥʫʶ ʧʨʠʙʘʚʢʫ. ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʠʶʣʷ-ʘʚʛʫʩʪʘ 2018 ʛʦʜʘ ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝʭ ʩʦʨʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʱʫʧʣʦʝ ʟʝʨʥʦ ʩ ʥʝʚʳʩʦʢʦʡ ʤʘʩʩʦʡ 1000 

ʟʝʨʝʥ. ʅʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ  ɼʦʨʦʬʝʷ (2,92 ʪ/ʛʘ), ʃʦʪʘʩ (2,92 ʪ/ʛʘ) ʠ ˉ35 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 
ʊ. 5. ˉ4. 2019 

DOI: 10.33619/2414-2948/41 

 

201 

 

(2,92 ʪ/ʛʘ), ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʩʠʚʰʠʝ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ɻʨʝʙʝʰʦʢ ʥʘ 0,15 ʪ/ʛʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ 4 

ʛʦʜʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʣʫʯʰʠʤʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ɼʦʙʨʦʝ (4,19 

ʪ/ʛʘ) ʠ ʊ-396 (4,28 ʪ/ʛʘ), ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ (3,95 ʪ/ʛʘ) ʙʳʣʠ ʩʦʨʪʘ ʅʦʨʤʘʥʥ, ɼʦʨʦʬʝʷ, 

ʩʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ ˉ35. 

 

ʊʘʙʣʠʮʘ 1. 

ʋʈʆɾɸʁʅʆʉʊʔ  ʉʆʈʊʆɺ ʀ ʉɽʃɽʂʎʀʆʅʅʓʍ ʅʆʄɽʈʆɺ ʗʈʆɺʆʁ ʊʈʀʊʀʂɸʃɽ,  

ʪ/ʛʘ (2015-2018 ʛʛ.) 

 

ʉʦʨʪ, 

ʥʦʤʝʨ 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ 2015 2016 2017 2018 ʉʨʝʜʥʷʷ 

ʟʘ 4 ʛʦʜʘ 

Ñ ʢ 

ʩʪʘʥʜʘʨʪʫ 

ɻʨʝʙʝʰʦʢ, 

ʩʪʘʥʜʘʨʪ 

ɺʣʘʜʠʤʠʨʩʢʠʡ ʅʀʀʉʍ, ɺʀʈ 

ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ 

4,41 3,11 5,53 2,77 3,95 ð 

ɸʤʠʛʦ ɺʅʀʀʆʋ, ɺʣʘʜʠʤʠʨʩʢʠʡ 

ʅʀʀʉʍ 

3,52 2,92 3,96 2,30 3,17 ī0,78 

ʅʦʨʤʘʥʥ ɺʣʘʜʠʤʠʨʩʢʠʡ ʅʀʀʉʍ, 

ɺʅʀʀʆʋ, ʈʋʇ ʅʇʎ ʅɸʅ 

ɹʝʣʘʨʫʩʠ ʧʦ ʟʝʤʣʝʜʝʣʠʶ 

4,08 3,16 5,95* 2,84 4,01 + 0,06 

ʂʘʨʤʝʥ ɺʅʀʀʆʋ, ɺʣʘʜʠʤʠʨʩʢʠʡ 

ʅʀʀʉʍ 

4,15 3,00 5,32 2,77 3,81 ī0,14 

ɸʤʦʨʝ ɺʣʘʜʠʤʠʨʩʢʠʡ ʅʀʀʉʍ, 

ɺʅʀʀʆʋ 

3,40 2,82 4,56 2,54 3,33 ī0,62 

ʈʦʩʩʠʢʘ ɺʅʀʀʆʋ, ɺʣʘʜʠʤʠʨʩʢʠʡ 

ʅʀʀʉʍ, ɸʆ ʂʘʟʘʭʩʢʠʡ 

ʘʛʨʦʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ 

3,66 3,23 5,16 2,46 3,62 ī0,33 

ɿʘʦʟʝʨʴʝ ɺʣʘʜʠʤʠʨʩʢʠʡ ʅʀʀʉʍ, ʈʋʇ 

ʅʇʎ  ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ 

ʟʝʤʣʝʜʝʣʠʶ, ɺʅʀʀʆʋ 

3,87 2,95 4,05 2,46 3,33 ī0,62 

ɼʦʙʨʦʝ ɺʣʘʜʠʤʠʨʩʢʠʡ ʅʀʀʉʍ, 

ɺʅʀʀʆʋ, ʈʋʇ ʅʇʎ ʅɸʅ 

ɹʝʣʘʨʫʩʠ ʧʦ ʟʝʤʣʝʜʝʣʠʶ 

4,65* 3,78* 5,56 2,77 4,19* + 0,24* 

ʉʣʦʚʦ ʌɻɹʅʋ ɺʝʨʭʥʝʚʦʣʞʩʢʠʡ 

ʌɸʅʎ, ʈʋʇ ʅʇʎ ʅɸʅ 

ɹʝʣʘʨʫʩʠ ʧʦ ʟʝʤʣʝʜʝʣʠʶ 

3,60 3,20 5,63 2,78 3,80 ī0,15 

ɼʦʨʦʬʝʷ ʌɻɹʅʋ ɺʝʨʭʥʝʚʦʣʞʩʢʠʡ 

ʌɸʅʎ 

3,85 3,18 6,16* 2,92* 4,02 + 0,07 

ʋʣʴʷʥʘ ʈʋʇ ʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ  

ʧʦ ʟʝʤʣʝʜʝʣʠʶ 

4,60 3,23 5,14 2,46 3,61 ī0,34 

ʃʦʪʘʩ ʈʋʇ ʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ  

ʧʦ ʟʝʤʣʝʜʝʣʠʶ 

4,76* 3,04 5,95* 2,92* 3,97 + 0,02 

ˉ 35 ʌɻɹʅʋ ɺʝʨʭʥʝʚʦʣʞʩʢʠʡ 

ʌɸʅʎ 

3,92 3,35* 6,07* 2,92* 4,06 + 0,11 

ʊ-396 ʌɻɹʅʋ ɺʝʨʭʥʝʚʦʣʞʩʢʠʡ 

ʌɸʅʎ 

4,83* 3,72* 5,79* 2,77 4,28* + 0,33* 

*  ð ʩʦʨʪʘ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʶʱʠʝ ʩʪʘʥʜʘʨʪ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚʩʝ ʦʥʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʭ  ɸʤʠʛʦ, ʈʦʩʩʠʢʘ, ɸʤʦʨʝ, ˉ35 ʠ ʊ-396 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝʨʦʩʣʳʤ (ʊʘʙʣʠʮʘ 2). 

ʇʦ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʩʪʝʙʣʝʩʪʦʶ ʣʫʯʰʠʤʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ɸʤʦʨʝ, ɼʦʙʨʦʝ, ɼʦʨʦʬʝʷ. ʇʦ 

ʜʣʠʥʝ ʢʦʣʦʩʘ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʚʩʝʭ ʩʦʨʪ ʅʦʨʤʘʥʥ (6,8 ʩʤ). ɺʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʯʠʩʣʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ  ʦʪʤʝʯʘʣʘʩʴ ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ 

(0,60Ñ0,12). ɼʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʫʶ ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ ʧʦʢʘʟʘʣʠ ʩʦʨʪʘ ʅʦʨʤʘʥʥ (36,1 ʰʪ.), 
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ɸʤʦʨʝ (34,3 ʰʪ.). ɺʳʩʦʢʘʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ (0,56Ñ0,10). ʇʦ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ ʃʦʪʘʩ (1,52 ʛ), ʘ ʧʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʩʦʨʪʘ ʅʦʨʤʘʥʥ (1,47 ʛ), ʋʣʴʷʥʘ (1,48 ʛ), ʃʦʪʘʩ (1,60 ʛ). 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ (0,46Ñ0,16). ʅʘʠʙʦʣʝʝ 

ʢʨʫʧʥʦʟʝʨʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ʈʦʩʩʠʢʘ (43,2 ʛ) ʠ ʃʦʪʘʩ (45,4 ʛ). 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʙʦʨʦʯʥʳʡ ʠʥʜʝʢʩ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʜʦʣʶ ʟʝʨʥʘ ʠ 

ʫʙʠʨʘʝʤʦʡ ʩʦʣʦʤʳ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʙʦʨʦʯʥʳʡ ʠʥʜʝʢʩ ʦʪʤʝʯʘʣʩʷ ʫ 

ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʭ ʩʦʨʪʦʚ ɸʤʠʛʦ (40%), ɸʤʦʨʝ (46,1%), ɼʦʨʦʬʝʷ (44,8%), ʉʣʦʚʦ (43,2%) 

(ʊʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2. 

ʉʊʈʋʂʊʋʈɸ ʋʈʆɾɸʗ ʉʆʈʊʆɺ  ʀ ʉɽʃɽʂʎʀʆʅʅʓʍ ʅʆʄɽʈʆɺ ʗʈʆɺʆʁ ʊʈʀʊʀʂɸʃɽ, 

ʩʨʝʜʥʷʷ 2015-2018 ʛʛ. 

 

ʉʦʨʪ ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ, 

ʩʤ 

ʇʨʦʜʫʢʪʠʚʥʳʡ 

ʩʪʝʙʣʝʩʪʦʡ, 

ʰʪ. /ʤ2 

ʉʪʨʫʢʪʫʨʘ ʛʣʘʚʥʦʛʦ 

ʢʦʣʦʩʘ 

ʄʘʩʩʘ 

ʟʝʨʥʘ ʩ 

ʨʘʩʪʝʥʠʷ, 

ʛ 

ʄʘʩʩʘ 

1000 

ʟʝʨʝʥ, 

ʛ 

ʀʥʜʝʢʩ 

ʫʨʦʞʘʡ-

ʥʦʩʪʠ, % ʜʣʠʥʘ 

ʢʦʣʦʩʘ, 

ʩʤ 

ʯʠʩʣʦ 

ʟʝʨʝʥ, 

ʰʪ. 

ʤʘʩʩʘ 

ʟʝʨʥʘ, 

ʛ 

ɻʨʝʙʝʰʦʢ, 

ʩʪʘʥʜʘʨʪ 

87 360 6,4 31,9 1,25 1,34 40,5 40,0 

ɸʤʠʛʦ 81 335 6,4 30,8 1,36 1,46 39,1 43,0* 

ʅʦʨʤʘʥʥ 83 358 6,8* 36,1* 1,36 1,47* 38,2 35,5 

ʂʘʨʤʝʥ 88 357 6,5 31,1 1,24 1,32 41,3 35,6 

ɸʤʦʨʝ 78 415* 6,5 34,3* 1,26 1,41 38,9 46,1* 

ʈʦʩʩʠʢʘ 78 359 6,3 30,5 1,31 1,36 43,2* 39,0 

ɿʘʦʟʝʨʴʝ 90 341 6,0 28,7 1,10 1,20 40,8 31,4 

ɼʦʙʨʦʝ 82 424* 6,3 32,0 1,22 1,35 40,1 40,3 

ʉʣʦʚʦ 83 326 6,0 30,5 1,23 1,35 36,9 43,2* 

ɼʦʨʦʬʝʷ 82 456* 6,2 33,0 1,34 1,40 40,0 44,8* 

ʋʣʴʷʥʘ 86 301 6,6 34,6* 1,32 1,48* 39,2 39,5 

ʃʦʪʘʩ 92 371 6,6 33,2 1,52* 1,60* 45,4* 37,0 

ˉ35 79 369 6,1 28,6 1,20 1,29 41,0 40,6 

ʊ - 396 81 378 6,3 30,2 1,21 1,30 40,2 42,2 

ʅʉʈ0,95 ð 31 0,2 2,0 0,12 0,06 1,1 ð 

 

ʉʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʫʩʣʦʚʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʩʦʨʪʘ ʥʘ 

ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʙʦʣʝʟʥʷʤ. ʆʩʥʦʚʥʦʡ ʣʠʩʪʦʚʦʡ ʙʦʣʝʟʥʴʶ ʥʘ ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ 

ʷʚʣʷʝʪʩʷ ʩʝʧʪʦʨʠʦʟ. ɺ ʫʩʣʦʚʠʷʭ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚʠʜʦʤ ʚʦʟʙʫʜʠʪʝʣʷ 

ʙʦʣʝʟʥʠ ̫ ʚʣʷʝʪʩʷ Septoria nodorum. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʝʧʪʦʨʠʦʟʥʘʷ ʧʷʪʥʠʩʪʦʩʪʴ 

ʣʠʩʪʴʝʚ ʧʨʦʷʚʣʷʣʘʩʴ ʝʞʝʛʦʜʥʦ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ. ɺ ʥʘʠʙʦʣʴʰʝʝ ʧʦʨʘʞʝʥʠʝ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʪʨʠʪʠʢʘʣʝ ʦʪʤʝʯʘʣʘʩʴ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ 

ʛʦʜʳ 2015, 2016, 2018 (ʊʘʙʣʠʮʘ 3).  

ʇʦʨʘʞʝʥʠʝ ʩʝʧʪʦʨʠʦʟʦʤ  ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʡ  ʪʨʠʪʠʢʘʣʝ ʚʳʟʳʚʘʣʦ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʦʪ 17 ʜʦ 

30%, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ð ʜʦ 20%, ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ð ʜʦ 16%. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʢʦʣʦʩ ʧʦʨʘʞʘʣʩʷ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʣʠʩʪʴʷ. 

ʄʥʦʛʦ ʚʨʝʜʘ ʧʦʩʝʚʘʤ ʪʨʠʪʠʢʘʣʝ ʧʨʠʥʦʩʠʪ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘʷ ʩʧʦʨʳʥʴʷ (ʚʦʟʙʫʜʠʪʝʣʴ 

Claviceps purpurea). ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʙʦʣʝʟʥʠ ʥʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʝʨʷʤʠ 

ʫʨʦʞʘʷ ʠ ʪʦʢʩʠʯʥʦʩʪʴʶ ʟʘʨʘʞʝʥʥʦʛʦ ʟʝʨʥʘ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʪʨʠʪʠʢʘʣʝ ʢ ʩʧʦʨʳʥʴʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʧʝʨʝʢʨʝʩʪʥʘʷ ʦʧʳʣʷʝʤʦʩʪʴ 
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ʨʘʩʪʝʥʠʡ, ʥʘʩʣʝʜʫʝʤʘʷ ʦʪ ʨʞʠ [11]. ʋʩʠʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʧʦʨʳʥʴʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʚʷʟʘʥʦ 

ʪʘʢʞʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʘʛʨʦʪʝʭʥʠʢʠ ʥʘ ʧʦʣʷʭ, ʦʪʩʫʪʩʪʚʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠ ʪ. ʜ.  

 

ʊʘʙʣʠʮʘ 3. 

ʇʆʈɸɾɽʅʀɽ ɻʈʀɹʅʓʄʀ ɹʆʃɽɿʅʗʄʀ ʉʆʈʊʆɺ ʀ ʉɽʃɽʂʎʀʆʅʅʓʍ ʅʆʄɽʈʆɺ  

ʗʈʆɺʆʁ ʊʈʀʊʀʂɸʃɽ, % 

 

ʉʦʨʪ ʉʧʦʨʳʥʴʷ ʉʝʧʪʦʨʠʦʟ 

2015 2016 2017 2018 2015 2016 2017 2018 

ɻʨʝʙʝʰʦʢ, 

ʩʪʘʥʜʘʨʪ 

0,02 0,02 0,01 - 60/70 50/70 20/10 50/60 

ɸʤʠʛʦ 0,07 0,05 0,02 - 50/60 40/50 20/10 50/60 

ʅʦʨʤʘʥʥ 0,02 0,02 - - 50/60 50/70 10/20 40/50 

ʂʘʨʤʝʥ 0,08 0,06 0,01 0,01 70/80 50/50 20/30 50/60 

ɸʤʦʨʝ 0,06 0,04 - - 50/60 40/50 20/20 50/50 

ʈʦʩʩʠʢʘ 0,06 0,02 0,01 - 50/60 30/40 20/20 50/60 

ɿʘʦʟʝʨʴʝ 0,08 0,07 0,02 0,01 50/60 40/50 30/20 40/60 

ɼʦʙʨʦʝ 0,06 0,04 - - 40/50 30/30 30/20 40/40 

ʉʣʦʚʦ 0,04 0,04 0,01 - 50/60 40/50 30/30 50/60 

ɼʦʨʦʬʝʷ 0,06 0,04 - - 60/70 50/60 20/20 40/60 

ʋʣʴʷʥʘ 0,07 0,04 0,01 - 50/60 40/50 30/30 50/60 

ʃʦʪʘʩ 0,02 0,02 - - 40/50 40/40 20/30 50/60 

ˉ35 0,05 0,04 0,01 - 40/50 40/40 20/20 40/50 

ʊ-396 0,04 0,04 0,01 - 40/50 40/40 20/20 40/40 

ʇʨʠʤʝʯʘʥʠʝ: ʙʦʣʝʟʥʠ ð ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ / ʨʘʟʚʠʪʠʝ. 

 

ɺ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ ʥʘʠʙʦʣʴʰʘʷ 

ʵʧʠʬʠʪʦʪʠʷ ʩʧʦʨʳʥʴʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2015, 2016 ʛʛ. ɺ ʵʪʠ ʛʦʜʳ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʷʨʦʚʦʡ 

ʪʨʠʪʠʢʘʣʝ ʦʪʤʝʯʘʣʠʩʴ ʦʙʠʣʴʥʦʝ ʚʳʧʘʜʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʥʘ 40-60% ʚʳʰʝ ʥʦʨʤʳ), 

ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ (70-85%), ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʝʚʳʰʘʣʠ 

+17ï20Áʉ. ʊʘʢʦʡ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʦʢʘʟʘʣʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʩʢʦʩʧʦʨ ʩʧʦʨʳʥʴʠ ʠ ʟʘʨʘʞʝʥʠʷ ʠʤʠ ʮʚʝʪʫʱʠʭ ʢʦʣʦʩʴʝʚ. ɿʘʨʘʞʝʥʥʦʩʪʴ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ 

ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,08 (2015 ʛ.) ʜʦ 0,01% (2018 ʛ.). ʉʣʘʙʦ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ 

ʩʧʦʨʳʥʴʝ (0,02%) ʦʢʘʟʘʣʠʩʴ ʩʦʨʪʘ ð ʃʦʪʘʩ, ɻʨʝʙʝʰʦʢ, ʅʦʨʤʘʥʥ, ɼʦʨʦʬʝʷ, ʈʦʩʩʠʢʘ, ɼʦʙʨʦʝ; 

ʩʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ ʊ-396. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ (0,07% ʠ ʙʦʣʝʝ) ʧʦʨʘʞʘʣʠʩʴ  ʩʦʨʪʘ 

ʋʣʴʷʥʘ, ɸʤʠʛʦ, ʂʘʨʤʝʥ, ɿʘʦʟʝʨʴʝ. ʋʩʪʦʡʯʠʚʳʡ ʢ ʩʧʦʨʳʥʴʝ ʤʘʪʝʨʠʘʣ ʦʪʣʠʯʘʣʩʷ ʥʝʚʳʩʦʢʦʡ 

ʦʙʱʝʡ ʢʫʩʪʠʩʪʦʩʪʴʶ (1,2-1,3), ʩʠʤʫʣʴʪʘʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʪʝʙʣʝʡ, ʫʢʦʨʦʯʝʥʥʳʤ ʧʝʨʠʦʜʦʤ 

ʮʚʝʪʝʥʠʷ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ  

ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ  ʷʨʦʚʦʡ ʪʨʠʪʠʢʘʣʝ, ʩʦʟʜʘʥʥʳʭ ʤʝʪʦʜʘʤʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ. ɺʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʢ ʤʝʩʪʥʳʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ   

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʨʪʘ ɼʦʙʨʦʝ, ʅʦʨʤʘʥʥ, ɼʦʨʦʬʝʷ, ʩʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ ʊ-396, ʢʦʪʦʨʳʝ ʟʘ 

ʛʦʜʳ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʣʠ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʟʝʨʥʘ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ 

ʩʣʘʙʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʛʨʠʙʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʀʭ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʚʳʩʦʢʠʤ ʧʨʦʜʫʢʪʠʚʥʳʤ ʩʪʝʙʣʝʩʪʦʝʤ, ʯʠʩʣʦʤ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʛʣʘʚʥʦʛʦ 

ʢʦʣʦʩʘ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ.  
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ɺʳʜʝʣʠʚʰʠʡʩʷ ʤʘʪʝʨʠʘʣ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʰʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʌ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ  ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʥʘ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʨʠʙʥʳʤ ʙʦʣʝʟʥʷʤ. 
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THE RELEVANCE OF OBTAINING NEW VARIETIES OF WINTER TRITICALE 

ADAPTED TO THE CONDITIONS OF A PARTICULAR REGION 
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Zhemchuzhny, Russia, makmiri@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʮʝʩʩʝ ʩʝʣʝʢʮʠʠ ʚ ʮʝʣʦʤ, ʠ ʥʘʩʢʦʣʴʢʦ 

ʚʘʞʝʥ ʵʪʦʪ ʧʨʦʮʝʩʩ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʝʛʠʦʥʘ. ʋʢʘʟʘʥʦ ʥʘ ʢʘʢʠʝ ʧʨʠʟʥʘʢʠ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʦʜʙʦʨʝ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʢʘʢʠʝ ʩʦʨʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʚʣʝʢʘʪʴ ʢ ʩʢʨʝʱʠʚʘʥʠʶ. 

ʆʩʚʝʱʝʥʳ ʛʣʘʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʩʪʘʚʠʣʠʩʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʩʦʨʪʘ ʦʟʠʤʦʡ ʪʨʠʪʠʢʘʣʝ. 

ʆʧʠʩʘʥʘ ʟʘʢʣʘʜʢʘ ʦʧʳʪʘ ʠ ʤʝʪʦʜʠʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʢʘʟʘʥ ʢʦʥʝʯʥʳʡ  ʨʝʟʫʣʴʪʘʪ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʦʧʠʩʘʥʠʝ ʥʦʚʦʛʦ ʩʦʨʪʘ. 

 

Abstract. This article describes the process of selection in General, and how important this 

process is to obtain new varieties adapted to the conditions of a particular region. It is indicated 

which features should be paid special attention to when selecting breeding material, and which 

varieties are recommended to be involved in crossing. The main tasks that were set when creating a 

new variety of winter triticale are highlighted. The tab of experience and methods by means of 

which researches were carried out is described. The final result of the breeding process and the 

description of the new variety are shown. 

 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʛʠʙʨʠʜʠʟʘʮʠʷ, ʩʦʨʪ, ʦʟʠʤʘʷ ʪʨʠʪʠʢʘʣʝ, 

ʘʜʘʧʪʘʮʠʷ, ʨʝʛʠʦʥ. 

 

Keywords: breeding process, hybridization, variety, winter triticale, adaptation, region. 

 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʩʝʣʝʢʮʠʠ ʦʟʠʤʦʡ ʪʨʠʪʠʢʘʣʝ, ʚ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʠ ʫʣʫʯʰʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʟʝʨʥʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʚʦʜʠʪʴ ʩʨʝʜʥʝʩʧʝʣʳʝ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ, ʥʝ ʧʦʨʘʞʘʝʤʳʝ ʨʞʘʚʯʠʥʦʡ ʠ 

ʜʨʫʛʠʤʠ ʛʨʠʙʥʳʤʠ ʙʦʣʝʟʥʷʤʠ, ʘ ʪʘʢʞʝ ʚʨʝʜʠʪʝʣʷʤʠ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʧʦʣʝʛʘʥʠʶ [1]. 

ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʝʣʝʢʮʠʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʟʜʘʝʪʩʷ ʤʝʪʦʜʘʤʠ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠ 

ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ. ɺ ʩʢʨʝʱʠʚʘʥʠʝ ʧʨʠʚʣʝʢʘʶʪ ʣʫʯʰʠʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʪʨʠʪʠʢʘʣʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʙʦʛʘʱʘʪʴ ʛʝʥʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʜʘʚʘʪʴ ʝʤʫ 

ʢʦʤʧʣʝʢʩ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ [2]. 

ɺ ʩʝʣʝʢʮʠʠ ʥʘ ʢʘʯʝʩʪʚʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʣʝʜʫʝʪ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʞʥʳʝ ʪʠʧʳ 

ʩʢʨʝʱʠʚʘʥʠʡ ð ʙʝʢʢʨʦʩʩʳ, ʤʝʞʚʠʜʦʚʳʝ ʩʢʨʝʱʠʚʘʥʠʷ, ʭʠʤʠʯʝʩʢʠʡ ʤʫʪʘʛʝʥʝʟ, ʛʘʧʣʦʠʜʠʶ ʩ 

ʚʳʨʘʱʠʚʘʥʠʝʤ ʟʘʨʦʜʳʰʝʡ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ, ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ.  ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ 

ʦʙʨʘʪʠʪʴ ʥʘ ʚʳʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʜʦʥʦʨʦʚ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʦʩʪʠ, 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠʤʤʫʥʠʪʝʪʘ ʢ ʦʩʥʦʚʥʳʤ ʙʦʣʝʟʥʷʤ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

[3]. 

ɺ ʦʩʥʦʚʫ ʩʝʣʝʢʮʠʠ ʪʨʠʪʠʢʘʣʝ ʊʘʤʙʦʚʩʢʦʛʦ ʅʀʀʉʍ ʧʦʣʦʞʝʥʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʩʠʩʪʝʤʘ 

ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʩʘʤʦʦʧʳʣʷʶʱʠʭʩʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʦʡ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʩʦʢʨʘʱʘʶʱʠʝ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʜ ʣʠʥʠʡ ʠʟ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʚ ʢʦʥʢʫʨʩʥʦʝ ʠʩʧʳʪʘʥʠʝ, 

ʤʠʥʫʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ), ʪʘʢ ʠ ʫʜʣʠʥʷʶʱʠʝ ʝʛʦ ʠʟ-ʟʘ ʩʣʦʞʠʚʰʠʭʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ ð ʟʘʢʣʘʜʢʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʠʪʦʤʥʠʢʦʚ ʚʪʦʨʦʛʦ ʛʦʜʘ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʩʝʤʷʥ ʜʣʷ 

ʠʩʧʳʪʘʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ [4]. 

ʉʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʩʦʨʪʦʚ ʠ 

ʠʩʭʦʜʥʳʭ ʬʦʨʤ ʚ ʮʝʣʷʭ ʧʦʜʙʦʨʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ; ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠ ʤʝʞʨʦʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ; ʩʝʣʝʢʮʠʦʥʥʘʷ 

ʧʨʦʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ, ʟʘʚʝʨʰʘʶʱʘʷʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʠʭ ʠʟʫʯʝʥʠʝʤ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʠʩʧʳʪʘʥʠʝʤ ʠ ʧʝʨʝʜʘʯʝʡ ʣʫʯʰʠʭ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠʩʧʳʪʘʥʠʝ [5]. 

ʇʨʠ ʧʦʜʙʦʨʝ ʧʘʨ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʫʝʤʩʷ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʫʯʝʥʠʷ 

ʦʙʨʘʟʮʦʚ ʪʨʠʪʠʢʘʣʝ, ʥʦ ʠ ʭʦʨʦʰʦ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʦʚʝʨʝʥʥʳʤʠ ʥʘ ʨʘʟʥʳʭ 

ʢʫʣʴʪʫʨʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʥʮʠʧʘʤʠ: ʩʢʨʝʱʠʚʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʪʜʘʣʝʥʥʳʭ 

ʬʦʨʤ. ʆʯʝʥʴ ʚʘʞʝʥ ʧʨʠʥʮʠʧ ʩʢʨʝʱʠʚʘʥʠʷ ʣʫʯʰʠʭ ʬʦʨʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʜʥʦʤ 

ʛʝʥʦʪʠʧʝ ʪʘʢʠʝ ʘʣʣʝʣʠ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʘʜʜʠʪʠʚʥʳʡ ʵʬʬʝʢʪ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦʣʠʤʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ, ʢʘʢʦʚʳʤʠ ʚ ʦʩʥʦʚʥʦʤ ʠ ʷʚʣʷʶʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʦ 

ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ [6]. 

ʄʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʝʢʩʘʧʣʦʠʜʥʳʭ ʬʦʨʤ, ʩʳʛʨʘʣʘ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʝʣʝʢʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʵʪʠʤ ʤʝʪʦʜʦʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʚʪʦʨʠʯʥʳʝ ʪʨʠʪʠʢʘʣʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠʩʭʦʜʥʳʝ 

ʬʦʨʤʳ, ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʝʣʝʢʮʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ, ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ, 

ʘʜʘʧʪʠʚʥʳʭ ʢ ʥʘʰʠʤ ʫʩʣʦʚʠʷʤ ʩʦʨʪʦʚ [7].  

ɺ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʝʤʳʝ ʪʨʠʪʠʢʘʣʝ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ, ʥʦ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʩʝʤʝʥʘ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʩʦʨʪʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ.  

ɿʘʢʣʘʜʢʘ ʦʧʳʪʘ, ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʦ-ʩʥʦʧʦʚʦʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʥʘ ʙʘʟʝ 

ʦʪʜʝʣʘ ʩʝʣʝʢʮʠʠ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʊʘʤʙʦʚʩʢʦʛʦ ʅʀʀʉʍ ð ʬʠʣʠʘʣʘ ʌɻɹʅʋ çʌʅʎ ʠʤ. ʀ. ɺ. 

ʄʠʯʫʨʠʥʘè. 

ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʎʏʈ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ð ʯʠʩʪʳʡ 

ʧʘʨ, ʥʦʨʤʘ ʚʳʩʝʚʘ ð 5 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ. 

ʈʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ ʚ ʛʠʙʨʠʜʥʦʤ ʠ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʘʭ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʙʝʟ 

ʧʦʚʪʦʨʝʥʠʡ, ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʠ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷʭ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʚ 3-ʭ 

ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ [6].  

ʋʯʝʪ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʝʩʦʚʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʣʝ ʧʨʠʚʝʜʝʥʠʷ ʢ ʙʘʟʠʩʥʦʡ 

(14%) ʚʣʘʞʥʦʩʪʠ. 

ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ ʦʮʝʥʢʠ.  

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ð ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [8,9]. 

ʋʙʦʨʢʘ ʜʝʣʷʥʦʢ ʚ ʦʧʳʪʝ ʧʨʦʚʦʜʠʣʘʩʴ ʚʨʫʯʥʫʶ ʠ ʢʦʤʙʘʡʥʦʤ ʉʘʤʧʦ 500. ʀʩʧʦʣʴʟʦʚʘʣʩʷ 

ʤʝʪʦʜ ʩʧʣʦʰʥʦʛʦ ʫʯʝʪʘ ʫʨʦʞʘʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ ʥʘ ʚʣʘʞʥʦʩʪʴ 14%. 
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ʆʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʤʫʢʠ ʚʳʧʦʣʥʷʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʥʘʪʫʨʘ ʟʝʨʥʘ, 

ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʟʝʨʥʘ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʟʝʨʥʝ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ, ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ ʠ ʝʝ ʢʘʯʝʩʪʚʘ (ʧʦ ʠʥʜʝʢʩʫ ʜʝʬʦʨʤʘʮʠʠ ʢʣʝʡʢʦʚʠʥʳ ʚ ʝʜʠʥʠʮʘʭ 

ʧʨʠʙʦʨʘ ʀɼʂï1), ʩʠʣʘ ʤʫʢʠ, ʚʘʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʪʝʩʪʘ, ʦʙʲʝʤʥʳʡ ʚʳʭʦʜ ʭʣʝʙʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ɹ. ɸ. 

ɼʦʩʧʝʭʦʚʘ [10] ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʣʝʚʦʛʦ ʦʧʳʪʘè, ʆ. ɸ. ʃʫʢʘʰʠʥʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʦʟʜʘʥ ʥʦʚʳʡ ʩʦʨʪ ɸʢʠʥʘʢ. 

ʇʦ ʠʪʦʛʘʤ ʪʨʝʭʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʦʨʪ ɸʢʠʥʘʢ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 136 ʜʥʝʡ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ð 89,9 ʩʤ. ʌʦʨʤʘ ʢʫʩʪʘ 

(ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ) ʧʨʦʤʝʞʫʪʦʯʥʘʷ. ʉʪʝʙʝʣʴ ʧʨʦʯʥʳʡ, ʩʦʣʦʤʠʥʘ ʚʳʧʦʣʥʝʥʥʘʷ. ʆʧʫʰʝʥʠʝ 

ʣʠʩʪʘ, ʚʦʩʢʦʚʦʡ ʥʘʣʝʪ, ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ, ʦʪʩʫʪʩʪʚʫʝʪ. ʆʢʨʘʩʢʘ ʣʠʩʪʘ ð ʟʝʣʝʥʘʷ. 

ʂʦʣʦʩ ʙʝʣʳʡ, ʚʝʨʝʪʝʥʦʚʠʜʥʳʡ. ɼʣʠʥʘ ʦʪ 10 ʜʦ 14 ʩʤ. ʇʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ (ʢʦʣʠʯʝʩʪʚʦ 

ʯʣʝʥʠʢʦʚ ʥʘ 10 ʩʤ ʜʣʠʥʳ ʢʦʣʦʩʦʚʦʛʦ ʩʪʝʨʞʥʷ) 24,7. ʂʦʣʦʩʦʚʘʷ ʯʝʰʫʷ ʣʘʥʮʝʪʥʘʷ, ʜʣʠʥʥʦʡ 8-

10 ʤʤ, ʰʠʨʠʥʦʡ 3 ʤʤ. ʅʝʨʚʘʮʠʷ ð ʩʨʝʜʥʷʷ. ɿʫʙʝʮ ʢʦʣʦʩʦʚʦʡ ʯʝʰʫʠ ð ʢʦʨʦʪʢʠʡ ʦʩʪʨʳʡ. 

ʂʠʣʴ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥ. ʆʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ ʢ ʢʦʣʦʩʦʚʦʤʫ ʩʪʝʨʞʥʶ. ɼʣʠʥʘ 

ʦʩʪʠ 8-11 ʩʤ. ʆʢʨʘʩʢʘ ʦʩʪʠ ð ʙʝʣʘʷ. 

ɿʝʨʥʦ ʢʨʫʧʥʦʝ, 7-9 ʤʤ. ʆʩʥʦʚʘʥʠʝ ʟʝʨʥʘ ð ʦʧʫʰʝʥʥʦʝ. ʌʦʨʤʘ ʟʝʨʥʘ ð 

ʧʦʣʫʫʜʣʠʥʝʥʥʘʷ. ʆʢʨʘʩʢʘ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʘʷ. ʄʘʩʩʘ 1000 ʟʝʨʝʥ ð 47,4 ʛ. ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ ʚ ʟʝʨʥʝ 14,3%, ʩʳʨʦʡ ʢʣʝʡʢʦʚʠʥʳ 17,4%. ʅʘʪʫʨʘ ʟʝʨʥʘ 699,8 ʛ/ʣ. ʋʨʦʞʘʡ ʟʝʨʥʘ 66,5 

ʮ/ʛʘ (ʊʘʙʣʠʮʘ 1, 2). 

ɹʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʩʦʨʪ ʧʦʨʘʞʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʦʚ. ɺ ʩʨʝʜʥʝʤ ʟʘ 

ʪʨʠ ʛʦʜʘ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʩʦʩʪʘʚʠʣʘ 15,5%. 
 

ʊʘʙʣʠʮʘ 1. 

ʋʈʆɾɸʁʅʆʉʊʔ ʆɿʀʄʆʁ ʊʈʀʊʀʂɸʃɽ ʉʆʈʊ ɸʂʀʅɸʂ  

ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ ʂʆʅʂʋʈʉʅʆɻʆ ʉʆʈʊʆʀʉʇʓʊɸʅʀʗ 2016-2018 ʛʛ. 
 

ɻʦʜʳ ʉʦʨʪʘ ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ  ʢ St, 

ɸʢʠʥʘʢ St ʊʘʣʴʚʘ 100 ʮ/ʛʘ % 

2016 70,3 53,8 16,5 30,7 

2017 56,3 52,7 3,6 6,8 

2018 72,9 66,9 6,0 9,0 

ʉʨʝʜʥʝʝ ʟʘ 2016-2018 ʛʛ. 66,5 57,8 8,7 15,5 
 

ʊʘʙʣʠʮʘ 2. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʇʓʊɸʅʀʗ ʆɿʀʄʆʁ ʊʈʀʊʀʂɸʃɽ ʉʆʈʊ ɸʂʀʅɸʂ  

ʇʆ ʈɽɿʋʃʔʊɸʊɸʄ ʂʆʅʂʋʈʉʅʆɻʆ ʀʉʇʓʊɸʅʀʗ ʚ 2016-2018 ʛʛ. 
 

ʉʦʨʪ ɻʦʜʳ ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʄʘʩʩʘ 1000 

ʟʝʨʝʥ, ʛ 

ʅʘʪʫʨʘ, ʛ/ʣ ʉʦʜʝʨʞʘʥʠʝ 

ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ ʚ 

ʟʝʨʥʝ, % 

ʉʦʜʝʨʞʘʥʠʝ 

ʩʳʨʦʡ 

ʢʣʝʡʢʦʚʠʥʳ, % 

 

ɸʢʠʥʘʢ 

2016 70,3 42,2 689,7 3,7 16,2 

2017 56,3 52,4 701,2 6,6 18,4 

2018 72,9 47,7 708,4 2,6 17,6 

ʩʨʝʜʥʝʝ 66,5 47,4 699,8 4,3 17,4 

St 

ʊʘʣʴʚʘ 

100 

2016 53,8 46,9 756,5 2,5 13,2 

2017 52,7 57,3 784,9 7,4 14,6 

2018 66,9 46,1 718,6 3,5 14,7 

ʩʨʝʜʥʝʝ 57,8 50,1 756,7 4,5 13,9 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʘʧʨʦʙʘʮʠʠ ʥʘ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜʘʭ ʚʠʥʦʛʨʘʜʥʠʢʘ 

ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʯʝʨʝʥʢʠ, ʚ ʮʝʣʷʭ ʧʦʜʛʦʪʦʚʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʘʞʝʥʮʝʚ ʚʠʥʦʛʨʘʜʥʠʢʘ. 

ɿʜʝʩʴ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʚʠʥʦʛʨʘʜʥʳʭ ʯʝʨʝʥʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤʠ 

ʚʠʥʦʛʨʘʜʥʠʢʘʤʠ ʚ ʮʝʣʦʤ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 1,5ï2 ʨʘʟʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʧʨʦʙʘʮʠʠ. ɺʳʷʩʥʠʣʘʩʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʧʨʦʙʘʮʠʠ ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʝ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʠʟ ʢʦʪʦʨʳʭ 

ʙʝʨʫʪʩʷ ʯʝʨʝʥʢʠ ʜʣʷ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʚʠʥʦʛʨʘʜʥʳʭ ʯʝʨʝʥʢʦʚ ʠ ʩʘʤʦʛʦ 

ʭʦʨʦʰʝʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʩʘʜʳ. 

 

Abstract. In this article presented research results conducted on the study of the efficacy of 

phytosanitary approbation implements in nurseries in order to get cuttings for qualitative vine 

seedling preparation. It was determined that the survival capability of cuttings increased by 1,5ï2 

times more when obtained through conducting approbation compared to gross production from 

industry vineyards. As was defined, in order to achieve high survival capability of vine cuttings and 

well development of their seedlings it is expedient to carry out approbation in vine nurseries from 

where the cuttings are taken. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʥʦʛʨʘʜ, ʯʝʨʝʥʢʠ, ʘʧʨʦʙʘʮʠʷ, ʙʦʣʝʟʥʴ, ʧʨʠʞʠʚʘʝʤʦʩʪʴ, ʨʘʩʩʘʜʘ, 

ʠʥʬʝʢʮʠʷ, ʢʦʨʝʥʴ, ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

 

Keywords: grapevine, cutting, approbation, disease, survival capability, seedling, infection, 

root, phytosanitary condition. 

 

ɺʚʝʜʝʥʠʝ  

ʂʦʥʩʪʘʥʪʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʧʦʪʦʤʩʪʚʘ Vitis ʚʦʟʥʠʢʘʝʪ ʫ ʠʭ ʧʦʪʦʤʩʪʚʘ 

ʚʳʨʘʱʝʥʥʦʛʦ ʧʫʪʝʤ ʚʝʛʝʪʘʮʠʠ ʠʣʠ ʠʟ ʩʝʤʝʥʠ ʩ ʩʚʷʟʘʥʥʳʤʠ ʪʦʯʥʦ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ.. ʆʯʝʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʦʣʠʤʦʨʬʠʟʤ ʫ ʨʘʩʪʝʥʠʡ 

ʦʙʲʷʩʥʷʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʤ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʴʶ ʢ 

ʩʢʨʝʱʠʚʘʥʠʶ ʠ ʤʫʪʘʮʠʝʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ.  

ʀʟʤʝʥʯʠʚʦʩʪʴ ʚʥʫʪʨʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʨʘʟʚʝʜʝʥʥʳʭ ʚʝʛʝʪʘʪʠʚʥʳʤ ʧʫʪʝʤ ʚ ʦʩʥʦʚʥʦʤ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 
ʊ. 5. ˉ4. 2019 

DOI: 10.33619/2414-2948/41 

 

212 

 

ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʠʬʠʢʘʮʠʦʥʥʦʡ, ʦʥʘ ʚʦʟʥʠʢʘʝʪ ʚ ʬʝʥʦʪʠʧʝ ʩʦʨʪʦʚ. ʊʘʢʦʛʦ ʨʦʜʘ ʠʟʤʝʥʝʥʠʷ 

ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʢʦʛʦ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʨʘʩʪʝʥʠʷ. ʕʪʠ ʢʘʯʝʩʪʚʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʷ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʝʛʝʪʘʪʠʚʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ.  

ʇʦ ʤʥʝʥʠʶ ʃ. ʅ. ɻʦʨʜʝʝʚʘ [3], ʉ. ʀ. ɸʛʘʧʦʚʦʡ ʠ ʜʨ. [2], ʇ. ɸʙʨʘʰʝʚʦʡ [1] ʢʘʯʝʩʪʚʦ 

ʤʘʪʝʨʠʥʩʢʠʭ ʯʝʨʝʥʢʦʚ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʣʦʜʦʨʦʜʥʦʩʪʴ ʢʫʩʪʘʨʥʠʢʘ. ʀʥʦʛʜʘ ʵʪʦ ʚʣʠʷʥʠʝ 

ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʜʦʣʛʠʡ ʧʝʨʠʦʜ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʚʠʥʦʛʨʘʜʥʠʢ ʠ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʡ 

ʤʘʪʝʨʠʥʩʢʠʡ ʚʠʥʦʛʨʘʜʥʠʢ ʠ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʥʝʛʦ ʯʝʨʝʥʢʠ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʦʩʝʥʴʶ 

ʯʝʨʝʥʢʠ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ ʧʦʤʝʱʘʶʪʩʷ ʚ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʠ ʚʝʩʥʦʡ ʩʘʞʘʶʪʩʷ ʥʘ 

ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʛʨʷʜʢʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʢʦʨʥʝʚʘʷ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʠ ʚʩʭʦʜ ʨʘʩʩʘʜʳ 

[4]. ʅʘ ʚʠʥʦʛʨʘʜʥʠʢʘʭ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʯʝʨʝʥʢʦʚ ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʝ 

ʚʠʥʦʛʨʘʜʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʚʳʷʚʠʣʠʩʴ [6, 7] ʪʘʢʠʝ ʚʠʨʫʩʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ 

ʢʦʨʦʪʢʦʩʫʩʪʘʚʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʭʣʦʨʦʟ, ʦʢʘʥʪʦʚʳʚʘʥʠʝ ʞʠʣʦʢ ʣʠʩʪʘ, ʟʘʢʨʫʯʠʚʘʥʝʝ ʣʠʩʪʘ, 

ʭʣʦʨʦʟʥʘʷ ʤʦʟʘʠʢʘ, ʠ ʧʨʠʥʷʪʠʝ ʣʠʩʪʴʝʚ ʤʨʘʤʦʨʥʦʛʦ ʦʪʪʝʥʢʘ [5]. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʝʨʠʦʜʘ ʚʳʢʦʧʘʥʥʳʝ ʨʘʩʩʘʜʳ ʙʳʣʠ ʨʘʩʩʦʨʪʠʨʦʚʘʥʥʳʝ ʧʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ 

ʩʪʘʥʜʘʨʪʫ (ɻʆʉʊ 1191-2009 (Oôz DSt 1191:2009). ɺʠʥʦʛʨʘʜʥʳʝ ʩʘʞʝʥʮʳ ʠ ʯʝʨʝʥʢʠ. ʆʙʱʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʘʮʠʠ ʧʨʦʚʝʜʝʥʥʦʡ ʚ 2010-1017 ʛʛ. ʥʘ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʘʭ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʠʨʫʩʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ. ʇʨʦʮʝʥʪʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠʤʝʶʱʠʭ 

ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʝʡ ʚ ʩʣʝʜʫʶʱʝʤ ʢʦʣʠʯʝʩʪʚʝ: ʢʦʨʦʪʢʦʩʫʩʪʘʚʥʦʩʪʴ ð 7,3%, ʦʢʘʥʪʦʚʳʚʘʥʠʝ 

ʞʠʣʦʢ ʣʠʩʪʘ ð 2,1%, ʟʘʢʨʫʯʠʚʘʥʠʝ ʣʠʩʪʘ ð 15,2%, ʤʦʟʘʠʢʘ ʞʠʣʦʢ ʣʠʩʪʘ ð 39,2% ʠ 

ʤʨʘʤʦʨʥʦʩʪʴ ʣʠʩʪʘ ð 11,2%.  

ʅʘʙʣʶʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʠʜ ʚʠʨʫʩʥʳʭ 

ʙʦʣʝʟʥʝʡ ʚʣʠʷʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʚʠʥʦʛʨʘʜʠʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʠ ʢʦʨʦʪʢʦʩʫʩʪʘʚʥʦʡ ʙʦʣʝʟʥʴʶ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ð 9%, 

ʟʘʢʨʫʯʠʚʘʥʠʝ ʣʠʩʪʘ ð 4,7%, ʧʨʠ ʧʦʞʝʣʪʝʥʠʠ ʣʠʩʪʘ ð 16,3%, ʩʚʝʪʣʦʟʝʣʝʥʳʡ ʦʣʷʧʠʩʪʳʡ ð 

3,4%. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʣʦʜʦʡ ʦʨʛʘʥʠʟʤ ʠʣʠ ʪʢʘʥʴ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʢʦʥʮʝ ʚʝʪʚʠ ʦʯʝʥʴ ʚ 

ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʟʘʙʦʣʝʚʘʶʪ ʚʠʨʫʩʥʳʤʠ ʙʦʣʝʟʥʷʤʠ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʦʙʠʣʠʟʘʮʠʝʡ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʩʥʦʚʥʦʡ ʙʠʦʛʝʥʝʨʘʮʠʠ ʠ ʟʘʱʠʪʳ ʚ ʜʘʥʥʳʭ ʯʘʩʪʷʭ. 

ɽʩʣʠ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʙʝʟʚʠʨʫʩʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʧʨʦʚʝʜʝʥʥʳʭ ʯʝʨʝʟ 

ʧʝʨʚʠʯʥʳʡ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʯʝʨʝʥʢʠ ʧʫʩʪʠʣʠ ʧʝʨʚʳʝ ʢʦʨʥʠ ʥʘ 10 ʜʝʥʴ ʧʦʩʣʝ 

ʧʦʩʘʜʢʠ, ʪʦ ʚ ʩʣʫʯʘʝ ʩ ʯʝʨʝʥʢʘʤʠ, ʚʟʷʪʳʤʠ ʩ ʤʘʪʝʨʠʥʩʢʠʭ ʢʫʩʪʘʨʥʠʢʦʚ ʥʝ ʧʨʦʰʝʜʰʠʭ 

ʘʧʨʦʙʘʮʠʶ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʯʘʣʩʷ ʥʘ ʜʚʘ ʜʥʷ ʧʦʟʞʝ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʬʘʟʘ ʧʦʣʥʦʛʦ 

ʢʦʨʥʝʧʫʩʢʘʥʠʷ ʥʘʯʘʣʘʩʴ ʥʘ 15 ʜʥʝʡ ʨʘʥʴʰʝ (ʊʘʙʣʠʮʘ). 

ʇʦʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʨʘʩʩʘʜʳ ʧʦʜʪʚʝʨʜʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʘʧʨʦʙʘʮʠʠ ʥʘʜ ʢʫʩʪʘʨʥʠʢʘʤʠ ʚʠʥʦʛʨʘʜʥʠʢʘ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʜ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʤʠ ʚʠʥʦʛʨʘʜʥʠʢʘʤʠ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʯʝʨʝʥʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʝʨʝʥʢʠ ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ 

ʛʜʝ ʧʨʦʚʦʜʠʣʘʩʴ ʘʧʨʦʙʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʨʘʩʩʘʜʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʨʘʩʩʘʜʘʤʠ ʧʦʣʫʯʝʥʥʳʤʠ ʩ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʥʝ ʧʨʦʰʝʜʰʠʭ ʘʧʨʦʙʘʮʠʶ. ɽʩʣʠ ʧʝʨʝʜ 

ʧʦʜʛʦʪʦʚʢʦʡ ʯʝʨʝʥʢʦʚ ʧʨʦʚʦʜʠʪʴ ʘʧʨʦʙʘʮʠʶ ʥʘʜ ʤʘʪʝʨʠʥʩʢʠʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʪʦ ʯʝʨʝʥʢʠ 
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ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʩʘʜʦʯʥʳʭ ʧʣʘʥʪʘʮʠʡ ʨʘʟʚʠʚʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʝʝ. 

  

ʊʘʙʣʠʮʘ. 

ʇʆʂɸɿɸʊɽʃʀ ʂɸʏɽʉʊɺɸ ʈɸɿɺʀʊʀʗ ɺʀʅʆɻʈɸɼʅʓʍ ʈɸʉʉɸɼ ɺ ɿɸɺʀʉʀʄʆʉʊʀ  

ʆʊ ʌʀʊʆʉɸʅʀʊɸʈʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʄɸʊɽʈʀʅʉʂʀʍ ʂʋʉʊɸʈʅʀʂʆɺ, 2014-2017 ʛʛ. 
 

ʇʦʢʘʟʘʪʝʣʠ 

ʄʘʪʝʨʠʥʩʢʠʝ ʢʫʩʪʘʨʥʠʢʠ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʯʝʨʝʥʢʦʚ 

ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ 

ʚʠʥʦʛʨʘʜʥʠʢ 
ʄʘʪʝʨʠʥʩʢʠʡ ʨʘʩʩʘʜʥʠʢ 
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ʅʘʯʘʣʦ ʬʘʟʳ ʧʫʩʢʘʥʠʷ ʢʦʨʥʝʡ ʫ 

ʯʝʨʝʥʢʦʚ, ʜʝʥʴ 
12 12 12 12 10 

ʌʘʟʘ ʧʦʣʥʦʛʦ ʧʫʩʢʘʥʠʷ ʢʦʨʥʝʡ ʫ 

ʯʝʨʝʥʢʦʚ, ʜʝʥʴ 
17 17 17 16 15 

ʆʙʝ̡ʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʩʤ3 12,4 13,1 12,8 13,7 14,2 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʨʦʩʪʢʦʚ, ʰʪʫʢ 1,1 2,2 1,4 2,6 3,8 

ʆʙʱʘʷ ʜʣʠʥʘ ʦʪʨʦʩʪʢʦʚ, ʤ 0,43 0,87 0,53 1,11 1,29 

ʅʘʣʠʯʠʝ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, % Ź 

- ʢʦʨʦʪʢʦʩʫʩʪʘʚʥʦʩʪʴ 7,3 7,1 6,4 5,1 1,7 

- ʦʢʘʡʤʣʝʥʠʝ ʞʠʣʦʢ ʣʠʩʪʴʝʚ 2,1 2,0 1,4 0,8 0,3 

- ʩʢʨʫʯʠʚʘʥʠʝ ʣʠʩʪʴʝʚ 15,2 14,4 12,1 7,3 3,7 

- ʤʦʟʘʠʢʘ ʞʠʣʦʢ ʣʠʩʪʴʝʚ 39,2 33,7 22,3 17,8 5,4 

- ʤʨʘʤʦʨʥʦʩʪʴ ʣʠʩʪʴʝʚ 11,2 10,8 7,3 5,9 3,4 

ʆʙʱʠʡ ʚʳʭʦʜ ʩʘʞʝʥʮʝʚ, ʰʪ/ʛʘ 42856 46428 51428 57142 64999 

ʇʨʠʤʝʯʘʥʠʝ. ʅʘ ʨʘʩʩʘʜʥʠʢʘʭ ʦʜʝʨʝʚʝʥʝʚʰʠʝ ʯʝʨʝʥʢʠ ʧʦʩʘʜʠʣʠ ʧʦ ʩʭʝʤʝ 70Ĭ20 ʩʤ. ʅʘ ʦʜʠʥ 

ʛʝʢʪʘʨ ʧʨʠʭʦʜʠʪʩʷ 71428 ʰʪʫʢ ʦʜʝʨʝʚʝʥʝʚʰʠʭ ʯʝʨʝʥʢʦʚ. 

 

ʇʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʚʠʪʠʷ ʵʪʠ ʚʘʨʠʘʥʪʳ ʯʝʨʝʥʢʦʚ ʦʪ 24,5% ʜʦ 33,9% ʣʫʯʰʝ 

ʨʘʟʚʠʚʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ 

ʧʨʦʡʜʝʥʥʳʭ ʘʧʨʦʙʘʮʠʶ.  

ʈʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚʳʨʘʱʝʥʥʳʭ ʠʟ ʙʝʟʚʠʨʫʩʥʳʭ ʯʝʨʝʥʢʦʚ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʝʨʝʥʢʦʚ ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʧʨʦʡʜʝʥʥʳʭ 

ʘʧʨʦʙʘʮʠʶ: ʦʙʲʝʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ð 8,3%, ʢʦʣʠʯʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʨʦʩʪʢʦʚ ð

91,69%, ʧʦ ʦʙʱʝʡ ʜʣʠʥʝ ʦʪʨʦʩʪʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʚʳʰʝ ʥʘ 56,1%.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʪʝʥʠʡ ʥʝʧʨʦʰʝʜʰʠʭ ʘʧʨʦʙʘʮʠʶ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʝʱʝ ʚʳʰʝ, ʪʦ 

ʝʩʪʴ ʦʙʲʝʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ð 14,5%, ʢʦʣʠʯʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʨʦʩʪʢʦʚ ð 109,0%, 

ʦʙʱʘʷ ʜʣʠʥʘ ʦʪʨʦʩʪʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 106,9%. 

ɺ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʩʘʜʳ ʚʠʥʦʛʨʘʜʘ ʧʦʣʫʯʝʥʠʝ ʯʝʨʝʥʢʦʚ ʠʟ ʟʜʦʨʦʚʦʛʦ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʢʫʩʪʘʨʥʠʢʘ ʧʨʦʰʝʜʰʝʛʦ ʬʠʪʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʦʙʨʝʣʦ ʠ ʪʝʥʜʝʥʮʠʶ ʧʦʚʳʰʝʥʠʷ ʜʦʣʠ ʠʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʩʘʜ, ʠ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʨʘʱʝʥʥʳʭ ʨʘʩʩʘʜ (ʈʠʩʫʥʦʢ). 

ʇʦ ʜʘʥʥʳʤ ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ ʢʘʨʪʠʥʢʝ, ʝʩʣʠ ʠʟ 71428 ʰʪ. ʯʝʨʝʥʢʦʚ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʦʙʳʯʥʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʧʨʠʞʠʣʦʩʴ 42856 ʰʪ. ʠ ʠʟ ʥʠʭ 24042 ʰʪ. ʚʳʩʰʝʛʦ 

ʢʘʯʝʩʪʚʘ ʦʪʚʝʯʘʶʱʠʝ ʩʪʘʥʜʘʨʪʫ, ʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʘʰ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ʯʪʦ ʠʟ ʯʝʨʝʥʢʦʚ 

ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʞʝ ʚʠʥʦʛʨʘʜʥʠʢʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʟʜʦʨʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦʚ (ʧʨʦʡʜʝʥʥʳʭ 

ʘʧʨʦʙʘʮʠʶ) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 46428 ʰʪ. ʨʘʩʩʘʜʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʜʘʨʪʥʦʡ ʨʘʩʩʘʜʳ 29574 ʰʪ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʚʩʭʦʜʘ ʨʘʩʩʘʜʳ ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʚʠʥʦʛʨʘʜʥʠʢʦʚ 
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ʚʝʣʠʢʘ ʠ ʵʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 45313 ʰʪ. ʠʟ ʯʝʨʝʥʢʦʚ ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʦʰʝʜʰʠʭ 

ʘʧʨʦʙʘʮʠʶ, ʘ ʠʟ ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʦʰʝʜʰʠʭ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 56549 ʰʪ. ʟʜʦʨʦʚʦʡ 

ʨʘʩʩʘʜʳ. 

 

 

 
 

ʈʠʩʫʥʦʢ. ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʳʭʦʜʘ ʨʘʩʩʘʜʳ, ʰʪ. 

 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʯʝʨʝʥʢʦʚ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʩʘʜʦʯʥʳʭ ʧʣʘʥʪʘʮʠʡ ʩ 

ʫʣʫʯʰʝʥʥʳʤ ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʧʨʦʚʝʜʝʥʠʝ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʝʱʝ 

ʙʦʣʴʰʝ ʫʣʫʯʰʘʝʪ ʚʩʭʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʩʘʜ. ɺ ʥʘʰʝʤ ʦʧʳʪʝ ʧʨʦʚʝʜʷ ʘʧʨʦʙʘʮʠʶ, ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʯʝʨʝʥʢʦʚ ʠʟ ʟʜʦʨʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʩʪʘʥʜʘʨʪʥʳʡ ʚʩʭʦʜ ʨʘʩʩʘʜ ʜʦʩʪʠʛ 45313 

ʪh., ʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʟ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʯʝʨʝʥʢʦʚ ʚʩʭʦʜ 

ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʩʘʜ ʧʦʚʳʩʠʣʩʷ ʥʘ 7,7%.  

ʉʘʤʦʡ ʙʦʣʴʰʦʡ ʚʩʭʦʜ ʨʘʩʩʘʜ ʜʦʩʪʠʛ ʚʘʨʠʘʥʪ ʦʧʳʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʨʝʥʢʦʚ ʚʟʷʪʳʭ 

ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʪʝʨʠʥʩʢʦʛʦ ʚʠʥʦʛʨʘʜʥʠʢʘ ʛʜʝ ʧʨʦʚʦʜʠʣʩʷ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺ 

ʵʪʦʤ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʠʟ ʦʙʱʠʭ 64999 ʰʪʫʢ ʨʘʩʩʘʜ ʥʘ ʛʝʢʪʘʨ 56549 ʰʪʫʢ ʩʦʟʨʝʣʠ 

ʟʜʦʨʦʚʳʤʠ ʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʠ ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʨʘʩʩʘʜʳ. 

 

ɺʳʚʦʜʳ 

ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʩʘʜʳ ʧʝʨʝʜ ʧʦʜʛʦʪʦʚʢʦʡ ʯʝʨʝʥʢʦʚ ʧʨʦʚʝʜʝʥʠʝ ʘʧʨʦʙʘʮʠʠ ʥʘ 

ʤʘʪʝʨʠʥʩʢʠʭ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʩʦʨʪʥʦʩʪʴ, ʠʭ ʪʠʧʠʯʥʦʩʪʴ ʠ ʧʣʦʜʦʨʦʜʥʦʩʪʴ.  

ʇʦ ʧʦʚʦʜʫ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʩʩʘʜʳ ʠʟ ʟʝʣʝʥʳʭ ʯʝʨʝʥʢʦʚ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʨʘʩʪʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʭ ʯʝʨʝʟ ʪʝʩʪ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʦ 85,5% 

ʨʘʩʩʘʜ ʙʝʟ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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AGROINDUSTRIAL GROUPING OF SOILS  

OF THE GANJA -GAZAKH REGION MUNICIPALITIES  

 

ÉMaharramov N., Institute of Soil Science and Agrochemistry Azerbaijan NAS, 

Baku, Azerbaijan, osmanova-sona@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɸʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʯʚ, ʧʦʚʳʰʝʥʠʷ 

ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʥʘʫʯʥʦʡ 

ʦʩʥʦʚʝ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʫʭ 

ʛʨʫʧʧʘʭ ʥʘ ʦʩʥʦʚʝ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠïʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʙʘʣʣʦʚ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ. 

 

Abstract. Agroindustrial grouping of soils is an important measure in terms of land subsidies, 

as well as increasing soil productivity, increasing their productivity and proper placement of crops 

on a scientific basis. In Azerbaijan, the agroindustrial grouping of soils is usually carried out in two 

groups on the basis of their genetically-production characteristics and scores of soil cover. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ, ʙʦʥʠʪʝʪʥʳʡ ʙʘʣ, ʢʘʰʪʘʥʦʚʳʝ 

ʧʦʯʚʳ, ʛʨʫʧʧʳ ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ. 

 

Keywords: agroindustrial grouping, bonitet ball, chestnut soil, soil quality groups. 

 

ɺʚʝʜʝʥʠʝ  

ʅʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʛʨʫʧʧʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ: ʢʦʤʧʣʝʢʩʥʘʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ 

ʠ ʩʧʝʮʠʘʣʴʥʘʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ.  

ʂʦʤʧʣʝʢʩʥʘʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʫʧʧʠʨʦʚʢʫ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʟʝʤʣʠ ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʥʳʭ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʵʪʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʠ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ 

ʨʷʜ ʮʝʥʥʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʧʦ ʢʦʤʧʣʝʢʩʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʧʨʠʟʥʘʢʘʤ 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 60-70-ʝ ʛʦʜʳ XX ʚʝʢʘ [1].  

ʉʧʝʮʠʘʣʴʥʘʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʦʯʚ ð ʵʪʦ ʛʨʫʧʧʠʨʦʚʢʘ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʧʦʯʚʳ ʥʘ ʦʩʥʦʚʝ ʣʶʙʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ (ʟʘʩʦʣʝʥʠʝ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ 

ʠ ʵʨʦʟʠʷ ʠ ʪ. ʜ.). ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʪʘʢʦʛʦ ʪʠʧʘ ʛʨʫʧʧʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʅʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ ʫʞʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ [2].  
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ, ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʨʝʦʙʣʘʜʘʣʠ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʙʦʥʠʪʝʪʝʥʳʭ ʙʘʣʣʦʚ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʵʪʘ ʛʨʫʧʧʠʨʦʚʢʘ ʩʪʘʣʘ ʙʦʣʝʝ 

ʩʧʝʮʠʬʠʯʥʦʡ ʩ ʚʚʝʜʝʥʠʝʤ ʟʝʤʝʣʴ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʛʨʫʧʧ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ ʫʯʝʪʦʤ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʨʫʧʧʘ ʟʝʤʝʣʴʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʙʣʠʟʢʠʭ ʢ ʪʦʯʢʘʤ ʙʦʥʠʪʝʪʘ 

ʜʣʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦʯʚ. ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʠʤʝʶʪ ʙʦʣʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʠʨʦʚʢʦʡ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʦʛʣʘʩʥʦ ʧʫʥʢʪʘʤ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ, 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʛʨʫʧʧʠʨʦʚʢʫ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʩʧʝʮʠʘʣʴʥʳʝ ʠ 

ʦʙʱʠʝ [3]. 

ʉʧʝʮʠʘʣʴʥʘʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ð ɻ ʪʦ ʛʨʫʧʧʠʨʦʚʢʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ 

ʝʜʠʥʠʮ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʙʦʥʠʪʝʪʥʳʭ ʙʘʣʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʜʝʣʴʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʧʦʯʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʛʦʜʥʦ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʧʝʮʠʘʣʴʥʦʡ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ 

ʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉ. ɿ. ʄʘʤʝʜʦʚʦʡ ʚ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʯʘʡʥʳʤ, ʟʝʨʥʦʚʳʤ, 

ʚʠʥʦʛʨʘʜʥʳʤ ʠ ʦʚʦʱʥʳʤ ʫʛʦʜʴʷʤ [3ï4].  

ʆʙʱʘʷ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʧʦʯʚʳ ʙʝʟ ʫʯʝʪʘ ʪʨʝʙʦʚʘʥʠʡ ʨʘʩʪʝʥʠʷ ʠʣʠ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ, ʚʟʷʪʳʭ ʦʪʜʝʣʴʥʦ. ɺ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʮʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [5ï6].  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʡ ʟʦʥʳ. 

ɺ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʡ ʟʦʥʳ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʦʣʦʛʠʶ, ʧʨʝʜʣʦʞʝʥʥʫʶ ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ [7ï8].  

ʇʦ ʩʚʦʡʩʪʚʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʡ 

ʟʦʥʳ, ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʦʜʦʨʦʜʠʷ, ʦʪ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʯʚ ʥʘ ʘʛʨʦʤʝʣʠʦʨʘʪʠʚʥʳʝ, 

ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʷʪʴ 

ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʛʨʫʧʧʳ.  

I ʛʨʫʧʧʘ ð ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ (100-81 ʙʘʣʣʦʚ). ɺ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʨʝʞʠʤʘʤʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ ʦʙʳʯʥʦ ʥʝ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʪʦʣʩʪʦʛʦ ʛʫʤʫʩʦʚʦʛʦ ʩʣʦʷ, 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʡ ʟʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 3230 ʛʘ.  

II ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (80-61 ʙʘʣʣʦʚ). ʇʦʯʚʳ ʵʪʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ 

ʚʳʙʨʘʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʚʦʟʜʫʰʥʦ-ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ. ʆʜʥʘʢʦ ʠʭ ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʠʞʝ (80ï61), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ I 

ʛʨʫʧʧʦʡ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʧʨʘʚʠʣʘ, ʟʘʱʠʱʘʶʱʠʝ ʧʣʦʜʦʨʦʜʠʝ ʵʪʠʭ ʧʦʯʚ. 4856 ʛʘ ʧʨʠʛʦʨʦʜʥʳʭ ʧʦʯʚ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʷʚʣʷʶʪʩʷ ʟʝʤʣʷʤʠ ʵʪʦʡ ʛʨʫʧʧʳ.  

III ʛʨʫʧʧʘ ð ʧʦʯʚʳ ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ (60-41 ʙʘʣʣʦʚ). ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʩʦʩʪʘʚ ʠ 

ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʟʝʤʝʣʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ I ʠ II ʛʨʫʧʧʘʤʠ ʧʦʯʚ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʇʦʯʚʳ ʵʪʦʡ ʛʨʫʧʧʳ ʟʘʥʠʤʘʶʪ 12497 ʛʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʣʦʱʘʜʠ. 
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IV ʛʨʫʧʧʘ ð ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ (40-21 ʙʘʣʣʦʚ). ɺ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʠ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʧʦʯʚʳ ʠʤʝʶʪ ʥʠʟʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʩʚʦʡʩʪʚʘ, ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʟʝʤʝʣʴ ʧʦʜ ʤʥʦʛʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʧʫʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʣʦʞʥʳʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʟʝʤʝʣʴ ʦʪʥʦʩʠʪʩʷ 15046 ʛʘ ʧʨʠʛʦʨʦʜʥʳʭ ʟʝʤʝʣʴ 

ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ.  

V ʛʨʫʧʧʘ ð ʫʩʣʦʚʥʦ ʥʝʧʨʠʛʦʜʥʳʝ ʧʦʯʚʳ (<21 ʙʘʣʣʦʚ). ʕʪʠ ʧʦʯʚʳ ʟʘʥʠʤʘʶʪ 139 ʛʘ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ, ʫʤʝʨʝʥʥʦ ʟʘʩʦʣʝʥʥʳʝ 

ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ, ʩʣʘʙʦ ʟʘʩʦʣʝʥʥʳʝ, ʩʝʨʦ-ʙʫʨʳʝ ʧʨʠʤʠʪʠʚʥʳʝ, ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʝ, ʩʦʣʦʥʯʘʢʠ 

ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʦʨʦʜʳ. 

 

ɸɻʈʆʇʈʆʀɿɺʆɼʉʊɺɽʅʅɸʗ ɻʈʋʇʇʀʈʆɺʂɸ ʇʈʀʉɽʃʔʉʂʀʍ ʇʆʉɽɺʅʓʍ ʇʆʏɺ 

ʄʋʅʀʎʀʇɸʃʀʊɽʊɸ ɻʗʅɼɾɸ-ɻɸɿɸʍʉʂʆɻʆ ʈɸʁʆʅɸ 

 

ʂʘʯʝʩʪʚʝʥʥʳʝ 

ʛʨʫʧʧʳ ʟʝʤʝʣʴ 
ʀʤʝʥʘ ʧʦʯʚ ʠ ʥʦʤʝʨʘ ʨʘʟʨʝʟʦʚ 

ʀʪʦʛʦʚʳʝ 

ʙʘʣʣʳ 

ʇʣʦʱʘʜʴ 

ʛʘ % 

I ʛʨʫʧʧʘ ï ʧʦʯʚʳ 

ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ 

(100-81 ʙʘʣʣʦʚ) 

ʉʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ɸʢʩʪʘʬʘ) - 26N 
84 790 2,21 

ʊʦʣʩʪʳʡ ʩʣʦʡ ʧʨʦʤʳʪʳʡ ʩʣʘʙʦ ʵʨʦʟʠʦʥʥʳʡ 

ʛʦʨʥʦ-ʯʝʨʥʳʡ (ɻʝʜʝʙʝʡ) - 45N 
81 2440 6,82 

ʉʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʘʤ 82 3230 9,03 

II ʛʨʫʧʧʘ ï ʧʦʯʚʳ 

ʭʦʨʦʰʝʛʦ 

ʢʘʯʝʩʪʚʘ 

(80-61 ʙʘʣʣʦʚ) 

ʊʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʦʙʳʯʥʳʡ ʢʘʰʪʘʥʦʚʳʡ 

(ɸʢʩʪʘʬʘ) - 33N 
76 685 1,91 

ʉʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʦʙʳʯʥʳʡ ʢʘʰʪʘʥʦʚʳʡ 

(ʊʦʚʫʟ) - 37N 
73 1295 3,62 

ʉʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʦʙʳʯʥʳʡ ʢʘʰʪʘʥʦʚʳʡ 

(ʊʦʚʫʟ) - 38N 
75 896 2,50 

ʊʦʣʩʪʳʝ ʩʣʘʙʦ ʵʨʦʟʠʦʥʥʳʝ ʩʪʝʧʥʳʝ ʛʦʨʥʦ-

ʢʦʨʠʯʥʝʚʳʝ (ɻʝʜʝʙʝʡ) - 41N 
70 352 0,98 

ʊʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʦʙʳʯʥʳʡ ʢʘʰʪʘʥʦʚʳʡ 

(ɻʘʟʘʭ) - 31N 
63 665 1,86 

ɻʣʫʙʦʢʦ ʟʘʩʦʣʝʥʥʳʝ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ɻʦʨʘʥʙʦʡ) - 68 N 
61 538 1,50 

ʉʚʝʪʣʳʝ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ (ʊʦʚʫʟ) - 35N 69 425 1,19 

ʉʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʘʤ 71 4856 13,56 

III ʛʨʫʧʧʘ ï 

ʧʦʯʚʳ ʩʨʝʜʥʝʛʦ 

ʢʘʯʝʩʪʚʘ 

(41-60 ʙʘʣʣʦʚ) 

ʊʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ɻʘʟʘʭ) - 29N 
60 482 1,34 

ʉʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ɻʘʟʘʭ) - 32N 
53 891 2,49 

ʉʣʘʙʦ ʟʘʩʦʣʝʥʥʳʝ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ɸʢʩʪʘʬʘ) - 34N 
50 736 2,05 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ʐʘʤʢʠʨ) - 39N 
50 2996 8,37 

ʉʣʘʙʦ ʟʘʩʦʣʝʥʥʳʝ çʛʘʞʝʚʳʝè ʦʙʳʯʥʳʝ 

ʢʘʰʪʘʥʦʚʳʝ (ɻʝʡʛʝʣʴ) - 2N 
46 1069 2,98 

ʉʣʘʙʦ ʟʘʩʦʣʝʥʥʳʝ çʛʘʞʝʚʳʝè ʦʙʳʯʥʳʝ 

ʢʘʰʪʘʥʦʚʳʝ (ɻʝʡʛʝʣʴ) - 7N 
57 710 1,98 

ɻʣʫʙʦʢʦ ʟʘʩʦʣʝʥʥʳʝ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ɻʦʨʘʥʙʦʡ) - 55N 
42 500 1,39 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʚʝʪʣʳʝ 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ (ɻʘʟʘʭ) - 30N 
48 545 1,52 

ʊʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʚʝʪʣʳʝ ʛʦʨʥʦ- 48 675 1,88 
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ʂʘʯʝʩʪʚʝʥʥʳʝ 

ʛʨʫʧʧʳ ʟʝʤʝʣʴ 
ʀʤʝʥʘ ʧʦʯʚ ʠ ʥʦʤʝʨʘ ʨʘʟʨʝʟʦʚ 

ʀʪʦʛʦʚʳʝ 

ʙʘʣʣʳ 

ʇʣʦʱʘʜʴ 

ʛʘ % 

ʢʘʰʪʘʥʦʚʳʝ (ɻʘʟʘʭ) - 32a N 

ʊʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʚʝʪʣʳʝ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ (ɻʘʟʘʭ) - 32b N 
55 550 1,53 

ʊʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ ʩʚʝʪʣʳʝ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ (ɸʢʩʪʘʬʘ) - 27N 
60 900 2,51 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʚʝʪʣʳʝ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

(ɸʢʩʪʘʬʘ) - 28N 
48 845 2,36 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʚʝʪʣʳʝ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

(ʊʦʚʫʟ) - 36N 
47 325 0,90 

 
ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʣʘʙʦ ʵʨʦʟʠʦʥʥʳʝ ʩʚʝʪʣʳʝ 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ (ɻʝʡʛʝʣʴ) - 24N 
43 1273 3,55 

ʉʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʘʤ 50 12497 34,85 

IV ʛʨʫʧʧʘ ï 

ʧʦʯʚʳ ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ 

(21-40 ʙʘʣʣʦʚ) 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ çʛʘʞʝʚʳʝè ʦʙʳʯʥʳʝ 

ʢʘʰʪʘʥʦʚʳʝ (ʐʘʤʢʠʨ) - 49N 
34 1880 5,25 

ʉʠʣʴʥʦ ʟʘʩʦʣʝʥʥʳʝ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ʉʘʤʫʭ) - 51N 
33 164 0,45 

ʉʠʣʴʥʦ ʟʘʩʦʣʝʥʥʳʝ ʦʙʳʯʥʳʝ ʢʘʰʪʘʥʦʚʳʝ 

(ʉʘʤʫʭ) - 53N 
30 85 0,23 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʚʝʪʣʳʝ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

(ʐʘʤʢʠʨ) - 40N 
39 2797 7,81 

ʊʦʥʢʦ çʛʘʞʝʚʳʝè ʩʚʝʪʣʳʝ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

(ʐʘʤʢʠʨ) - 50N 
25 2081 5,81 

ʉʨʝʜʥʝ ʵʨʦʟʠʨʦʚʘʥʥʳʝ ʩʚʝʪʣʳʝ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ (ɻʝʡʛʝʣʴ) - 1N 
35 1335 3,73 

ʊʦʥʢʠʝ ʩʨʝʜʥʝ ʵʨʦʟʠʦʥʥʳʝ ʩʚʝʪʣʳʝ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ (ɻʝʡʛʝʣʴ) - 20N 
25 894 2,49 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʨʝʜʥʝ ʵʨʦʟʠʦʥʥʳʝ ʩʚʝʪʣʳʝ 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ (ɻʝʡʛʝʣʴ) - 23N 
36 1692 4,73 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʨʝʜʥʝ ʵʨʦʟʠʦʥʥʳʝ ʩʚʝʪʣʳʝ 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ (ɻʝʡʛʝʣʴ) - 58N 
29 698 1,95 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʨʝʜʥʝ ʵʨʦʟʠʦʥʥʳʝ ʩʚʝʪʣʳʝ 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ (ɻʦʨʘʥʙʦʡ) - 19N 
32 502 1,40 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʣʘʙʦ ʵʨʦʟʠʦʥʥʳʝ ʩʪʝʧʥʳʝ 

ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ (ɼʘʰʢʝʩʘʥ) - 5N 
38 663 1,85 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʣʘʙʦ ʵʨʦʟʠʦʥʥʳʝ ʩʪʝʧʥʳʝ 

ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ (ɼʘʰʢʝʩʘʥ) - 15N 
32 951 2,65 

ʉʨʝʜʥʝʡ ʪʦʣʱʠʥʳ ʩʣʘʙʦ ʵʨʦʟʠʦʥʥʳʝ ʩʪʝʧʥʳʝ 

ʛʦʨʥʦ-ʢʦʨʠʯʥʝʚʳʝ (ɼʘʰʢʝʩʘʥ) - 3N 
26 719 2,01 

ʊʦʥʢʠʝ ʩʨʝʜʥʝ ʵʨʦʟʠʦʥʥʳʝ ʩʪʝʧʥʳʝ ʛʦʨʥʦ-

ʢʦʨʠʯʥʝʚʳʝ (ɻʝʜʝʙʝʡ) - 43N 
23 230 0,65 

ʊʦʥʢʠʝ ʩʨʝʜʥʝ ʵʨʦʟʠʦʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʛʦʨʥʦ-

ʯʝʨʥʳʝ (ɻʝʜʝʙʝʡ) - 44N 
23 354 0,98 

ʉʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʘʤ 34 15046 41,98 

V ʛʨʫʧʧʘ ï 

ʫʩʣʦʚʥʦ ʥʝ 

ʧʨʠʛʦʜʥʳʝ ʧʦʯʚʳ 

(< 21 ʙʘʣʣʦʚ) 

ʊʦʥʢʠʝ ʩʨʝʜʥʝ ʵʨʦʟʠʦʥʥʳʝ ʩʪʝʧʥʳʝ ʛʦʨʥʦ-

ʢʦʨʠʯʥʝʚʳʝ (ɼʘʰʢʝʩʘʥ) - 11N 
17 139  

ʉʨʝʜʥʠʡ ʧʦ ʛʨʫʧʧʘʤ 17 139 0,39 

ɺʩʝʛʦ 51 35768 100 
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ʕʪʘ ʛʨʫʧʧʘ ʟʝʤʝʣʴ ʥʝʧʨʠʛʦʜʥʘ ʜʣʷ ʚʳʧʘʩʘ ʩʢʦʪʘ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʳʭʣʳʝ ʫʯʘʩʪʢʠ 

ʩʠʣʴʥʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʦʚ, ʟʘʙʦʣʦʯʝʥʥʳʝ ʤʝʩʪʘ ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʦʚ, ʢʘʤʝʥʠʩʪʳʝ 

ʠ ʛʣʠʥʠʩʪʦ-ʩʦʣʝʥʳʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʈʝʣʴʝʬ ʩʦʩʪʦʠʪ ʠʟ 

ʚʫʣʢʘʥʠʟʠʨʦʚʘʥʥʳʭ ʭʦʣʤʦʚ, ʦʛʦʣʝʥʥʳʭ ʚʳʩʦʪ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʣʥʦʩʪʴʶ ʠ ʯʘʩʪʠʯʥʦ 

ʠʩʪʦʱʝʥʥʳʭ ʩʢʣʦʥʦʚ ʠ ʷʚʣʷʶʪʩʷ ʥʝʧʨʠʛʦʜʥʳʤʠ ʧʣʦʱʘʜʷʤʠ ʜʣʷ ʚʳʧʘʩʘ ʩʢʦʪʘ. ʇʣʦʱʘʜʴ ʵʪʦʡ 

ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʝʪ 139 ʛʘ ʦʪ ʦʙʱʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʣʦʱʘʜʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʝʤʣʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ 

ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʡ ʟʦʥʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʛʨʫʧʧʘʤ: 3230 ʛʘ ʠʣʠ 9,03% ʧʦʯʚʳ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ (100-81 ʙʘʣʣʦʚ), 4856 ʛʘ ʠʣʠ 13,56% ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ (80-61 ʙʘʣʣʦʚ), 

12497 ʛʘ ʠʣʠ 34,85% ʩʨʝʜʥʝʛʦ ʢʘʯʝʩʪʚʘ (60-41 ʙʘʣʣʘ), 15046 ʛʘ ʠʣʠ 41,98% ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ 

(40-21 ʙʘʣʣʘ), 139 ʛʘ ʠʣʠ 0,39% ʦʙʳʯʥʳʝ ʥʝʧʨʠʛʦʜʥʳʝ ʧʦʯʚʳ (<21 ʙʘʣʣʦʚ).  
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PROGRESSIVE IRRIGATION METHODS APPLICATION IN THE ORCHARDS  

AND THEIR POSITIVE AND NEGATIVE PROPERTIES 

 

ÉSuleimanov P., Guba Regional Agricultural Sciences and Innovation Counsel Center, 

Guba, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʆʨʦʰʝʥʠʝ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʟʝʤʣʝʜʝʣʠʷ ʦʢʘʟʳʚʘʝʪ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ. ʀʟʤʝʥʷʷ ʚʦʜʥʦïʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʦʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʠʟʤʝʥʝʥʠʶ ʠʭ ʥʘʧʨʘʚʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʘ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʩʧʘʜʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʘʚʠʣʴʥʳʡ 

ʚʳʙʦʨ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʪʝʭʥʠʢʠ ʦʨʦʰʝʥʠʷ ʚʦ ʬʨʫʢʪʦʚʳʭ ʩʘʜʘʭ, ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʜʝʛʨʘʜʘʮʠʶ ʧʦʯʚ, ʩʦʭʨʘʥʷʷ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ. 

 

Abstract. The irrigation thoroughly influences on the soil. It changes waterïphysical features 

of the sowing layer a rate and direction of the chemical and microbiogical processes and also 

splintering and collection character of organic substances, this raises agricultural plants 

productivity. Correct selection of the progressive irrigation technics and methods application in the 

orchards prevents from soil degradation, permits keeping humidity at an optimum limit in the soil. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʨʫʢʪʦʚʳʝ ʩʘʜʳ, ʪʝʭʥʠʢʘ ʦʨʦʰʝʥʠʷ, ʤʝʪʦʜʳ ʦʨʦʰʝʥʠʷ, ʢʘʧʝʣʴʥʦʝ 

ʦʨʦʰʝʥʠʝ, ʜʝʛʨʘʜʘʮʠʷ, ʚʦʜʥʳʡ ʠ ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ. 

 

Keywords: orchards, irrigation technics, irrigation methods, drop irrigation, degradation, 

water and nutrition regime. 

 

ʉʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. ʅʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚʩʝʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ (ʦʩʚʝʱʝʥʥʦʩʪʴ, ʪʝʧʣʦʪʘ, 

ʚʦʜʘ, ʧʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʜʨ.) ʚ ʥʦʨʤʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʷ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʫʨʦʞʘʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

[1]. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʩʯʠʪʘʝʪʩʷ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʧʨʠ 

ʚʦʟʚʝʜʝʥʠʠ ʬʨʫʢʪʦʚʳʭ ʩʘʜʦʚ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʝʜʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʝ ʚʦʟʜʝʣʳʚʘʥʠʝ ʩʘʤʠʭ ʧʦʯʚ, ʥʝʦʙʭʦʜʠʤʳʡ ʫʭʦʜ ʟʘ 

ʩʘʞʝʥʮʘʤʠ ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʠ ʩʨʦʢʦʚ ʦʨʦʰʝʥʠʷ [2ï3] 
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ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʯʨʝʟʤʝʨʥʦʝ ʠʣʠ ʥʝʜʦʩʪʘʶʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʘʞʜʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʟʘʤʝʜʣʷʷ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ, ʧʦʥʠʞʘʝʪ ʠʭ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ, ʥʘʨʫʰʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʩʨʝʜʳ [4]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʬʨʫʢʪʦʚʳʝ ʩʘʜʳ ɻʫʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʂʫʙʠʥʩʢʠʡ 

ʨʘʡʦʥ, ʟʘʥʠʤʘʷ ʦʙʱʫʶ ʧʣʦʱʘʜʴ 2610 ʢʤ2 ʛʨʘʥʠʯʠʪ ʥʘ ʩʝʚʝʨʝ ʂʫʩʘʨʩʢʠʤ, ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ð 

ʍʘʯʤʘʟʩʢʠʤ, ʚʦʩʪʦʢʝ ð ʐʘʙʨʘʥʩʢʠʤ, ʶʛʝ ð ʀʩʤʘʠʣʣʠʥʩʢʠʤ, ʶʛʦ-ʚʦʩʪʦʢʝ ð ʐʘʤʘʭʠʥʩʢʠʤ 

ʠ ʶʛʦ-ʟʘʧʘʜʝ ð ɻʘʙʘʣʠʥʩʢʠʤ ʨʘʡʦʥʘʤʠ. 

ʈʝʣʴʝʬ ʛʦʨʥʳʡ ʠ ʚ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʝʟʢʦ 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʶ ʚʳʩʦʪʥʳʝ ʧʦʷʩʘ: ʚʳʩʦʢʦʛʦʨʴʝ, ʩʨʝʜʥʝʛʦʨʴʝ, ʥʠʟʢʦʛʦʨʴʝ, 

ʧʨʝʜʛʦʨʴʝ ʂʫʙʘ-ʍʘʯʤʘʩʢʘʷ ʨʘʚʥʠʥʘ. ʉʢʣʦʥʳ ʛʦʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʫʢʣʦʥʘʤʠ ʦʪ 1̄ 

ʜʦ 45̄ ð ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʦʨʥʳʤ ʦʙʣʘʩʪʷʤ [5ï6]. ʊʝʨʨʠʪʦʨʠʷ ʩ ʫʢʣʦʥʦʤ ʚ 10ï15̄ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʘ ʙʦʣʝʝ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʧʦʜ ʚʳʛʦʥʦʤ, ʣʝʩʘʤʠ ʠ 

ʢʫʩʪʘʨʥʠʢʘʤʠ. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʚʳʩʦʢʦʛʦʨʴʝʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʥʮʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʘʥʜʝʟʠʪʦʤ, ʢʚʘʨʮʧʦʨʬʠʨʠʪʦʤ ʖʨʩʢʦʛʦ ʧʝʨʠʦʜʘ ʄʝʟʦʟʦʷ ʠ ʷʚʣʷʶʪʩʷ 

ʤʘʣʦʤʦʱʥʳʤʠ, ʤʝʩʪʘʤʠ ʪʷʞʝʣʦʛʦ ʠ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ.  

ʉʨʝʜʥʝʛʦʨʴʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʠʥʘʭ, ʧʝʩʯʘʥʠʢʘʭ, ʠʟʚʝʩʪʥʷʢʘʭ, ʘʥʜʝʟʠʪʘʭ ʠ 

ʜʝʧʘʨʠʪʘʭ ʥʝʦʛʝʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʂʘʡʥʦʟʦʡʩʢʦʡ ʵʨʳ. ʅʠʟʢʦʛʦʨʴʷ ʠ ʧʨʝʜʛʦʨʴʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʣʠʥʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʙʘʟʘʣʴʪʦʤ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʂʘʡʥʦʟʦʷ  [7ï8]. 

ɺ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʙʦʛʘʪʳ ʨʦʜʥʠʢʘʤʠ ʠ ʦʩʥʦʚʥʳʤʠ 

ʚʦʜʥʳʤʠ ʘʨʪʝʨʠʷʤʠ ʧʨʦʪʝʢʘʶʱʠʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ɻʫʜʠʷʣʯʘʡ, ɺʝʣʚʝʣʝʯʘʡ, ɸʛʯʘʡ, 

ɻʘʨʘʯʘʡ ʠ ʜʨ. ʤʝʣʢʠʝ ʨʝʢʠ ʠ ʧʨʠʪʦʢʠ [9]. 

ʂʣʠʤʘʪ ʂʫʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘ ʨʘʚʥʠʥʝ ʠ ʚ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ð ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʩ 

ʩʫʭʠʤ ʣʝʪʦʤ, ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʭʦʣʦʜʥʳʡ ʠ ʚʣʘʞʥʳʡ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʷʥʚʘʨʝ ð

4̄ʉ ð +1̄ʉ, ʘ ʠʶʣʷ +2̄ʉ +24̄ʉ. ɿʠʤʘ ʤʷʛʢʘʷ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ, ʩ ʥʝʫʩʪʦʡʯʠʚʳʤ 

ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ, ʣʝʪʦ ʫʤʝʨʝʥʥʦ-ʞʘʨʢʦʝ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 300-

1500 ʤʤ [10]. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʦʨʦʰʝʥʠʷ ð ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʬʨʫʢʪʦʚʳʭ ʜʝʨʝʚʴʝʚ ʨʘʟʚʠʚʘʶʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. Cʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʬʝʚʨʘʣʷ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʘʢʪʠʚʥʳʭ ʢʦʨʥʝʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʨʘʥʥʝʡ ʚʝʩʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʚʦʜʝ 

[11ï12]. 

ɺʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʧʦʯʚʳ ʩ ʫʨʦʞʘʝʤ, ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʧʦʯʚʫ ʧʫʪʝʤ 

ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʠʩʪʦʱʝʥʠʶ 

ʧʦʯʚʳ ʠ ʫʪʝʨʠ ʝʛʦ ʧʣʦʜʦʨʦʜʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʦʪʨʘʞʝʥʥʘʷ ʥʘ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ. ʇʦʪʨʝʙʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚʘʭ, ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʩʘʤʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ) ʠʟ ʧʦʯʚʳ ʫʨʦʞʘʝʤ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ, ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʠʜʘ 

ʠʣʠ ʩʦʨʪʘ ʢʫʣʴʪʫʨʳ, ʥʦ ʪʘʢʞʝ ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʪʨʫʢʪʫʨʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʙʲʝʤʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʳʪʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʦʞʜʝʚʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʦʨʦʰʝʥʠʷ ʚ ʩʘʞʝʥʮʝʚʳʭ 

ʭʦʟʷʡʩʪʚʘʭ, ʯʪʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʘʞʝʥʮʘʭ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʘʜʦʚʦʜʩʪʚʘ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʚ ʮʝʣʷʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʨʦʰʝʥʠʷ, 
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ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʦʰʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʢʘʢ ʢʘʧʝʣʴʥʦʝ, 

ʧʦʜʧʦʯʚʝʥʥʦʝ, ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʝ ʠ ʜʨ. 

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʪʝʭʥʠʢʠ ʦʨʦʰʝʥʠʷ ʦʩʦʙʝʥʥʦ ʚ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ. ɸʥʘʣʠʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʦʨʦʰʝʥʠʠ ʬʨʫʢʪʦʚʳʭ ʩʘʜʦʚ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʨʦʰʝʥʠʷ, ʢʦʪʦʨʳʤ ʧʨʠʩʫʱʝ ʩʚʦʝʦʙʨʘʟʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʠʢʠ ʠʨʨʠʛʘʮʠʠ ʚ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʬʨʫʢʪʦʚʳʭ ʩʘʜʦʚ, ʷʚʣʷʝʪʩʷ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ. ʆʩʥʦʚʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʦʨʦʰʝʥʠʷ, ʵʪʦ ʵʢʦʥʦʤʠʷ ʧʦʣʠʚʥʦʡ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʦʨʤ ʧʦʣʠʚʘ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʪʝʨʠ ʚʦʜʳ, ʩʦʟʜʘʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʠ ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʦʨʦʰʝʥʠʠ. 

ʂ ʥʝʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʘʤ ʤʝʪʦʜʘ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʚ ʩʚʷʟʠ ʩ 

ʧʠʪʘʥʠʝʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʜʥʦʡ ʢʘʧʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʘʨʝʘʣ ʦʨʦʰʝʥʠʷ 

ʚʦʢʨʫʛ ʜʝʨʝʚʘ, ʩʦʟʜʘʚʘʷ ʦʧʪʠʤʘʣʴʥʳʡ ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ; ʩʣʘʙʝʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʷ 

ʜʝʡʩʪʚʠʷʤ ʚʝʪʨʘ; ʧʨʠ ʯʘʩʪʦʝ ʦʨʦʰʝʥʠʠ ʚ ʤʘʣʳʭ ʥʦʨʤʘʭ ʧʨʝʧʷʪʩʪʚʫʝʪ ʭʦʨʦʰʝʤʫ ʨʘʟʚʠʪʠʶ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʚʝʪʨʘʭ, ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʚʠʜʳ 

ʬʨʫʢʪʦʚʳʭ ʜʝʨʝʚʴʝʚ; ʚʳʩʦʢʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʘʩʭʦʜʳ. ʅʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ 

ʦʨʦʰʝʥʠʷ, ʧʨʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʤ ʫʨʦʞʘʝ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʚ ʛʦʜʦʚʦʤ ʧʨʠʙʳʣʠ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʡ. ʇʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ ʚ ʮʝʣʷʭ ʦʛʨʘʥʠʯʝʥʠʷ ʯʨʝʟʤʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʱʝʥʠʝ ʣʘʪʝʨʘʣʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʪʚʦʣʦʚ ʜʦ ʧʣʦʱʘʜʠ ʟʦʥʪʘ ʨʘʩʪʝʥʠʡ, ʨʘʩʩʪʦʷʥʠʝ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ ʠ ʣʘʪʝʨʘʣʳ ʨʘʟʤʝʱʘʶʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʠ ʪʨʝʤʷ ʯʘʩʪʷʤʠ ʩʪʚʦʣʦʚ 

ʜʝʨʝʚʴʝʚ. ɺ ʩʚʷʟʠ ʩ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʢʦʨʥʝʡ ʬʨʫʢʪʦʚʳʭ ʜʝʨʝʚʴʝʚ 

ʧʦʛʣʦʱʘʶʱʠʝ  ʚʦʜʫ ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʙʣʠʟʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʣʘʪʝʨʘʣʦʚ ʢ ʧʣʦʱʘʜʠ 

ʟʦʥʪʘ ʜʝʨʝʚʴʝʚ ʫʚʝʣʠʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʨʦʰʝʥʠʷ. 

ʇʨʘʚʠʣʴʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʝʜʝʥʥʦʝ ʦʩʝʥʥʝ-ʟʠʤʥʝʝ ʦʨʦʰʝʥʠʝ, ʨʘʚʥʦʩʠʣʴʥʦ 2-3 

ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʦʣʠʚʘʤ. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʧʦʣʠʚʥʦʡ ʚʦʜʝ ʦʙʳʯʥʦ 

ʙʳʚʘʶʪ ʦʜʠʥʘʢʦʚʳ, ʪ. ʢ. ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʘʤʦʤ 

ʨʘʩʪʝʥʠʠ ʧʨʦʪʝʢʘʶʪ ʥʝ ʦʜʠʥʘʢʦʚʦ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʠ ʨʘʟʣʠʯʥʳ ʮʝʣʠ ʠ ʥʦʨʤʳ ʦʨʦʰʝʥʠʷ ʥʘ 

ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ. ʅʦʨʤʘ ʧʦʣʠʚʘ ð ɻ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚʥʝʩʝʥʥʘʷ ʥʘ 1 ʛʘ 

ʧʣʦɦʘʜʠ 1 ʨʘʟ. ʈʘʥʥʝʡ ʚʝʩʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴ ʷʙʣʦʥʠ ʢ ʚʦʜʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʨʠ 

ʟʘʧʦʟʜʘʣʦʤ ʦʨʦʰʝʥʠʠ ʜʦ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʦʚʣʝʢʘʶʪʩʷ ʘʢʪʠʚʥʳʝ 

ʢʦʨʥʳ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚʦʜʳ ʠ ʧʠʪʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʮʚʝʪʦʯʢʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʦʝ ʚʳʧʘʜʝʥʠʝ ʮʚʝʪʦʚ ʨʘʩʪʝʥʠʷ. 

ɼʦʧʫʩʢʘʶʱʠʝʩʷ ʦʰʠʙʢʠ ʧʨʠ ʢʘʧʝʣʴʥʦʤ ʦʨʦʰʝʥʠʠ: ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦʝ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʮʝʣʴʶ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ ʚʦʜʳ ʚʦ 

ʬʨʫʢʪʦʚʳʭ ʩʘʜʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʜʦʧʫʩʪʠʤʳʭ ʦʰʠʙʦʢ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ: 

ʥʝʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʦʪʚʝʨʩʪʠʷʤʠ ʠ ʚʳʙʦʨ ʬʠʣʴʪʨʦʚ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

ʷʚʣʷʶʱʝʡʩʷ ʦʟʝʨʦʤ, ʧʨʫʜʦʤ ʠʣʠ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ, ʥʘʧʦʣʥʝʥʥʳʝ ʚʦʜʦʨʦʩʣʷʤʠ ʠ ʜʨʫʛʠʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʛʨʘʚʠʡʥʳʝ ʠʣʠ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʝ 

ʬʠʣʴʪʨʳ. ʇʨʠ ʧʠʪʘʥʠʠ ʠʟ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʛʠʜʨʦʮʠʢʣʦʥʥʳʝ 

ʬʠʣʴʪʨʳ. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʛʠʜʨʦʮʠʢʣʦʥʥʳʭ ʠ ʚʦʜʦʨʦʩʣʝʚʳʭ ʩʠʩʪʝʤ ʥʝʧʨʝʤʝʥʥʦ ʩʣʝʜʫʝʪ 

ʧʨʠʤʝʥʠʪʴ ʩʠʪʦ ʠʣʠ ʩʠʩʪʝʤʳ ʜʠʩʢʦʚʦʜʥʳʭ ʬʠʣʴʪʨʦʚ. ɼʣʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ, ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʢʘʧʝʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʦʰʝʥʠʷ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʨʘʱʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʘʤ 
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ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʤʧʘʥʠʷʤ ʠ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʦʝʥʠʝ ʧʦʯʚʳ, ʩʢʦʨʦʩʪʠ 

ʠʥʬʠʣʴʪʨʘʮʠʠ, ʩʚʦʡʩʪʚʘʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʦʷʥʠʝʤ ʥʘʩʘʞʜʝʥʠʡ, ʨʘʟʚʠʪʠʶ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʠ ʜʨ. 

ɺ ʷʙʣʦʥʝʚʳʭ ʩʘʜʘʭ ʚʦʜʘ ʧʨʦʥʠʢʘʝʪ ʚ ʧʦʯʚʫ ʜʦ 50-60 ʩʤ ʛʣʫʙʠʥʳ. ʇʦʣʥʘʷ ʧʦʣʝʚʘʷ 

ʚʣʘʛʦʝʤʢʦʩʪʴ ʥʝ ʜʦʣʞʥʦ ʦʧʫʩʢʘʪʴʩʷ ʥʠʞʝ 70-75% ʠ ʜʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʩʪʘʪʠʨʫʶʪ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ 

ʫʨʦʞʘʝʚ ʷʙʣʦʢʠ ʩ ʚʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʝʥʠʝ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ 30-32%  ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʷʙʣʦʥʝʚʳʭ ʩʘʜʘʭ ʧʨʠ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʚʝʜʝʥʠʝʤ ʧʦ 4-5 ʧʦʣʠʚʦʚ ʩ ʢʘʧʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʦʨʦʰʝʥʠʷ ʚ 

ʥʦʨʤʝ 400 ʤ3/ʛʘ  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʯʘʛʘʭ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʟʘʣʝʪʘʭ 

ʙʦʛʘʨʥʦʛʦ ʧʨʫʩʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʥʳʭ ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ 

ʧʨʠʯʠʥʘ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

 

Abstract. The article presents the centers of mass reproduction and aerial of the Turanian Prus 

in Central Asia and certain camps and established the reason for the mass reproduction of this 

species in Uzbekistan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʛʘʨʥʳʡ ʧʨʫʩ, ʚʟʨʦʩʣʘʷ ʬʘʟʘ, ʣʠʯʠʥʢʠ, ʢʫʙʳʰʢʠ, ʷʡʮʘ, ʙʠʦʵʢʦʣʦʛʠʷ, 

ʩʪʘʮʠʷ ʦʙʠʪʘʥʠʷ, ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʠʟʣʶʙʣʝʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʘʨʝʘʣ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

 

Keywords: Turanian Prus, adult phase, larvae, egg cod, egg, bioecology, habitat, optimum 

temperature, nutrient medium, favorite plant, the area of distribution. 

 

ɹʦʛʘʨʥʳʡ (ʪʫʨʘʥʩʢʠʡ) ʧʨʫʩ ð Caliptamus turanicus Serg. Tarb. ʙʳʣ ʚʳʜʝʣʝʥ ʉ. ʇ. 

ʊʘʨʙʠʥʩʢʠʤ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʪʦʣʴʢʦ ʚ 1930 ʛ. ɺʩʪʨʝʯʘʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʨʷʜʝ 

ʨʘʡʦʥʦʚ ʉʨʝʜʥʝʡ ɸʟʠʠ. ɻʨʘʥʠʮʳ ʘʨʝʘʣʘ ʪʫʨʘʥʩʢʦʛʦ ʧʨʫʩʘ ʥʝ ʫʭʦʜʷʪ ʥʘ ʟʘʧʘʜ ʜʘʣʴʰʝ 60Á ʚ. ʜ. 

ʠ ʥʘ ʩʝʚʝʨ ʚʳʰʝ 44Á ʩ. ʰ. 

ɺ 1954 ʛ. ʙʦʛʘʨʥʳʡ ʧʨʫʩ ʚ ʦʙʰʠʨʥʦʡ ʤʘʩʩʝ ʙʳʣ ʚʳʷʚʣʝʥ ʥʘ ʩʝʚʝʨʝ ʂʠʪʘʷ (ʉʠʥʴʮʟʷʥ-

ʫʡʛʫʨʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ ʦʙʣʘʩʪʴ), ʚ ʤʝʞʛʦʨʴʷʭ ɸʣʪʘʷ ʠ ʚ Kahʛʘʨʠʠ ʚ ʧʨʝʜʝʣʘʭ ʊʫʨʬʘʥʩʢʦʡ 

ʚʧʘʜʠʥʳ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʢʨʦʤʝ ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ 1958 ʛ. ʙʦʛʘʨʥʦʛʦ ʧʨʫʩʘ 

ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʠʣʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ ʛʦʨʘʭ ɼʞʫʥʛʘʨʩʢʦʛʦ ɸʣʘʪʘʫ ʠ ʚ ɸʷʛʫʟʩʢʦʤ ʨʘʡʦʥʝ 

ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ ʉʘʩʳʢʢʫʣʴ. ɿʘʪʝʤ ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʠ ʝʛʦ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʚ ʛʦʨʘʭ ɿʘʠʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ ʠ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ. 

ɿʘ ʧʨʝʜʝʣʘʤʠ ʊʫʨʢʤʝʥʠʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʂʘʟʘʭʩʪʘʥʘ ʙʦʛʘʨʥʳʡ ʧʨʫʩ, ʢʨʦʤʝ 

ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ ʨʘʡʦʥʘ ʂʠʪʘʷ, ʚ ʦʙʰʠʨʥʦʡ ʤʘʩʩʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʩʝʚʝʨʝ ɸʬʛʘʥʠʩʪʘʥʘ, 

ʦʪʢʫʜʘ ʦʥ ʯʘʩʪʦ ʤʠʛʨʠʨʫʝʪ ʚ ʊʫʨʢʤʝʥʠʩʪʘʥ, ʠʥʦʛʜʘ ʚ ʋʟʙʝʢʠʩʪʘʥ. ʆʧʪʠʤʘʣʴʥʳʤʠ ʩʪʘʮʠʷʤʠ 

ʦʙʠʪʘʥʠʷ ʙʦʛʘʨʥʦʛʦ ʧʨʫʩʘ ʠ ʨʝʟʝʨʚʘʮʠʷʤʠ ʝʛʦ ʩʪʘʜʥʦʡ ʬʘʟʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʝʚʝʨʥʳʭ ʪʦʯʢʘʭ 

ʘʨʝʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʛʦʨʘʭ ɼʞʫʥʛʘʨʩʢʦʛʦ ɸʣʘʪʘʫ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʝ ʙʦʛʘʨʥʳʭ ʧʦʩʝʚʦʚ, 
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ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ, ʵʪʦ ʫʯʘʩʪʢʠ ʩ ʣʝʛʢʠʤʠ ʧʦʯʚʘʤʠ, ʧʦʢʨʳʪʳʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʠʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʧʨʝʦʙʣʘʜʘʝʪ ʧʦʣʳʥʴ. ɺ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʙʦʛʘʨʥʳʡ ʧʨʫʩ ʦʪʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʫʯʘʩʪʢʘʤ ʙʦʛʘʨʳ ʩ ʣʝʛʢʠʤʠ ʩʫʛʣʠʥʠʩʪʳʤʠ 

ʧʦʯʚʘʤʠ ʪʠʧʘ ʣʝʩʩʘ, ʧʦʨʦʩʰʠʤʠ ʥʝʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʩʨʝʜʠ ʢʦʪʦʨʦʡ ʧʨʝʦʙʣʘʜʘʶʪ: 

ʤʷʪʣʠʢ ʣʫʢʦʚʠʯʥʳʡ, ʚʠʜʳ ʦʩʦʢʠ ʠʟ ʨʦʜʘ Carex, ʧʩʦʨʝʣʝʷ ʠʣʠ ʘʢ-ʢʫʨʘʡ, ʠ ʢʫʟʠʥʠʷ [8, p. 461]. 

ʆʯʘʛʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʪʫʨʘʥʩʢʦʛʦ ʧʨʫʩʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. ʆʜʥʘʢʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʠ ʠʤʝʶʪʩʷ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚʦ ʚʩʝʭ ʨʝʩʧʫʙʣʠʢʘʭ 

ʉʨʝʜʥʝʡ ɸʟʠʠ, ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ (ʈʠʩʫʥʢʠ 1ï2). 

ʆʪʨʦʞʜʝʥʠʝ ʣʠʯʠʥʦʢ ʚ ʦʯʘʛʘʭ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʦʥʮʘ 

ʘʧʨʝʣʷ-ʥʘʯʘʣʝ ʤʘʷ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʘʨʝʘʣʘ (ʧʨʝʜʛʦʨʴʷ ɼʞʫʥʛʘʨʩʢʦʛʦ ɸʣʘʪʘʫ) ʥʘ 

15-20 ʜʥʝʡ ʧʦʟʞʝ. ʃʠʯʠʥʢʠ ʠʤʝʶʪ 5 ʚʦʟʨʘʩʪʦʚ. ʉʨʦʢʠ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʧʦʛʦʜʳ ʜʣʷʪʩʷ 40-50 ʜʥʝʡ. ʆʙʳʯʥʦ ʯʝʨʝʟ 10-15 ʜʥʝʡ ʧʦʩʣʝ ʦʢʨʳʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʧʘʨʠʚʘʥʠʝ, ʘ ʯʝʨʝʟ 5-10 ʜʥʝʡ ʧʦʩʣʝ ʩʧʘʨʠʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʦʪʢʣʘʜʢʘ ʷʠʮ. ɺʳʷʚʣʝʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʦʪʨʦʞʜʝʥʠʷ (ʦʪ 25Áʉ ʜʦ 30Áʉ). ʃʠʯʠʥʢʠ ʥʘʯʠʥʘʶʪ 

ʦʪʨʦʞʜʘʶʪʩʷ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ʠ ʧʨʦʜʦʣʞʘʶʪ ʜʦ ʢʦʥʮʘ ʤʘʷ. ʃʠʯʠʥʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ ʪʝʯʝʥʠʝ 35-45 ʜʥʝʡ. ɺʦ ʚʟʨʦʩʣʦʡ ʬʘʟʝ, ʧʦʩʣʝ 

ʦʢʨʳʣʝʥʠʷ ʯʝʨʝʟ 12-15 ʜʥʝʡ, ʥʘʯʠʥʘʝʪʩʷ ʩʧʘʨʠʚʘʥʠʝ, ʘ ʯʝʨʝʟ 8-10 ʜʥʝʡ ʥʘʯʠʥʘʝʪʩʷ 

ʷʡʮʝʢʣʘʜʢʘ. ʇʝʨʠʦʜ ʷʡʮʝʢʣʘʜʢʠ ʜʣʠʪʩʷ ʩ ʢʦʥʮʘ ʠʶʥʷ ʜʦ ʢʦʥʮʘ ʠʶʣʷ. ʇʝʨʠʦʜ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʩʤʝʨʪʠ ʩ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ. 

ɼʘʥʥʳʝ ʦ ʩʨʦʢʘʭ ʨʘʟʚʠʪʠʷ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʘʨʝʘʣʘ, ʥʘ ʩʝʚʝʨʝ ʞʝ ʦʥʠ 

ʦʙʳʯʥʦ ʟʘʧʘʟʜʳʚʘʶʪ ʧʨʠʤʝʨʥʦ ʥʘ ʤʝʩʷʮ, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ. ʅʘʧʨʠʤʝʨ, ʘʢʪʠʚʥʦʝ ʩʧʘʨʠʚʘʥʠʝ 

ʪʫʨʘʥʩʢʦʛʦ ʧʨʫʩʘ ʥʘ ʶʛʝ ʂʘʟʘʭʩʪʘʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʢʦʥʮʘ ʠʶʥʷ ʜʦ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʠʶʣʷ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʨʘʡʦʥʘʭ ɼʞʫʥʛʘʨʩʢʦʛʦ ɸʣʘʪʘʫ ʠ ʜʘʣʝʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ð ʚ ʢʦʥʮʝ ʠʶʣʷ ʠ ʚ 

ʘʚʛʫʩʪʝ. 

ʂʫʙʳʰʢʠ ʙʦʛʘʨʥʦʛʦ ʧʨʫʩʘ, ʚʥʝʰʥʝ ʩʭʦʞʠ ʩ ʢʫʙʳʰʢʘʤʠ ʠʪʘʣʴʷʥʩʢʦʛʦ ʧʨʫʩʘ, ʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʢʦʣʠʯʝʩʪʚʦʤ ʷʠʮ ʠ ʭʘʨʘʢʪʝʨʦʤ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʣʠʥʘ ʢʫʙʳʰʢʠ 35-59 ʤʤ; ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦ 5,5 ʤʤ, ʘ ʥʠʞʥʝʡ ʜʦ 7 

ʤʤ; ʚ ʢʫʙʳʰʢʝ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 27 ʜʦ 68, ʯʘʱʝ ʦʢʦʣʦ 50 ʷʠʮ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʝʩʴʤʘ 

ʙʝʩʧʦʨʷʜʦʯʥʦ. 

ɺ ʛʦʜʳ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʙʦʛʘʨʥʳʡ ʧʨʫʩ ʤʦʞʝʪ ʥʘʥʦʩʠʪʴ ʚʨʝʜ ʤʥʦʛʠʤ ʨʘʩʪʝʥʠʷʤ, 

ʥʦ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʥʝʛʦ ʩʪʨʘʜʘʶʪ ʟʣʘʢʠ, ʦʩʦʙʝʥʥʦ ʙʦʛʘʨʥʳʝ ʧʦʩʝʚʳ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʭʣʦʧʯʘʪʥʠʢ ʠ ʥʝʢʦʪʦʨʳʝ ʤʝʜʦʥʦʩʳ.  

 

  
 

ʈʠʩʫʥʦʢ 1. ɹʦʛʘʨʥʳʡ ʧʨʫʩ ʧʠʪʘʶʱʠʡʩʷ 

ʵʢʩʢʨʝʤʝʥʪʘʤʠ ʞʠʚʦʪʥʳʭ. 

ʈʠʩʫʥʦʢ 2. ʉʪʘʮʠʷ ʦʙʠʪʘʥʠʷ ʧʨʫʩʘ ʂʠʟʠʢʫʤ, 

ʌʘʨʠʰʩʢʠʡ ʨʘʡʦʥ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʵʪʦʪ ʚʠʜ ʩʘʨʘʥʯʠ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʨʝʜʛʦʨʥʳʭ ʠ ʨʘʚʥʠʥʥʳʭ, ʧʫʩʪʳʥʥʳʭ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. ɹʦʣʴʰʦʡ ʦʯʘʛ ʵʪʦʛʦ ʚʠʜʘ ʚ ʦʩʥʦʚʥʦʤ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʅʘʚʦʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʅʫʨʘʪʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʌʘʨʠʰʩʢʦʤ ʨʘʡʦʥʝ ɼʞʠʟʘʢʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ ʠʟ ʢʦʣʣʝʢʪʦʨʦʚ ʠ 

ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʏʘʨʜʘʨʳ (ʂʘʟʘʭʩʪʘʥ) ʚ ʦʟʝʨʦ ɸʡʜʘʨʢʫʣʴ, ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪ (ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ), ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʯʘʛ ʪʫʨʘʥʩʢʦʛʦ ʧʨʫʩʘ. 

ʅʫʨʘʪʠʥʩʢʠʡ ʭʨʝʙʝʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʚʫʭ ʦʙʣʘʩʪʝʡ (ʅʘʚʦʠʡʩʢʦʡ ʠ 

ɼʞʠʟʘʢʩʢʦʡ). ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʦʯʢʘ ð 2141 ʤ. ʜʣʠʥʘ ʭʨʝʙʪʘ 170 ʢʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ 

ʦʯʘʛ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʦʯʘʛʦʤ ʥʝ ʪʦʣʴʢʦ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʥʦ ʠ ʧʦ ʚʩʝʡ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ. ʆʟʝʨʦ ɸʡʜʘʨʢʫʣʴ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʝʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 200 ʢʤ. 

ʆʪ ʦʟʝʨʘ ʜʦ ʅʫʨʘʪʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʦʙʨʘʟʦʚʘʣʩʷ ʤʠʢʨʦʢʣʠʤʘʪ, ʟʘ ʩʯʝʪ ʚʣʘʛʠ, ʯʪʦ ʧʦʟʚʦʣʠʣ 

ʩʦʭʨʘʥʠʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʕʪʠ ʫʯʘʩʪʢʠ ʜʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʟʝʨʘ ɸʡʜʘʨʢʫʣʴ 

ʩʯʠʪʘʣʠʩʴ ʯʘʩʪʴʶ ʂʳʟʳʣʢʫʤʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʠʢʨʦʢʣʠʤʘʪʘ ʨʝʟʢʦ 

ʠʟʤʝʥʠʣʘʩʴ ʬʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʬʣʦʨʳ ʠ ʬʘʫʥʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʨʘʥʯʦʚʳʭ. ʕʪʦ  ʚ ʧʦʩʣʝʜʩʪʚʠʠ 

ʧʨʠʚʝʣʦ ʩ 2010 ʛ. ʧʦ 2018 ʛ. ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʫʨʘʥʩʢʦʛʦ ʧʨʫʩʘ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʘʡʦʥʘʭ 

ʋʟʙʝʢʠʩʪʘʥʘ.  

ʉʘʤʦ ʦʟʝʨʦ ɸʡʜʘʨʢʫʣʴ ʙʳʣʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤ, ʝʛʦ ʧʦʷʚʣʝʥʠʝ ʢʘʢ ʦʟʝʨʦ ʥʘʯʠʥʘʝʪʩʷ ʩ 

1969 ʛ. ɿʘ ʧʦʩʣʝʜʥʠʝ 45 ʣʝʪ ʧʣʦʱʘʜʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 40 ʨʘʟ. ɺ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʦʯʘʛ ʙʦʛʘʨʥʦʛʦ ʧʨʫʩʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ɺ ʛʦʜʳ ʟʘʩʫʭʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ɻ ʪʦʪ ʨʘʡʦʥ ʚ 2009 ʛ., 2012 ʛ., 2018 ʛ. ʙʳʣ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʫʯʘʩʪʢʦʤ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 500 ʪʳʩ ʛʘ, ʯʪʦ ʜʘʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʦʟʠʪʴ ʤʝʣʢʠʡ 

ʩʢʦʪ (ʦʚʮʳ). ɿʘ ʩʯʝʪ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ (ʧʦʜʟʝʤʥʳʭ ʚʦʜ) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʘʩʰʪʘʙ ʟʘʩʝʚʘʥʠʷ 

ʵʢʩʧʝʨʪʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʦʨʦʭ, ʤʘʰ ʠ ʜʨʫʛʠʝ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ 

ʟʘʣʝʪ ʥʘ ʵʪʫ ʢʫʣʴʪʫʨʫ ʙʦʛʘʨʥʦʛʦ ʧʨʫʩʘ. ʊʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʦʩʚʦʝʥʠʝʤ ʧʫʩʪʳʥʥʳʭ  ʟʘʣʝʞʥʳʭ 

ʟʝʤʝʣʴ ʥʘ ɻ ʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʝʞʝʛʦʜʥʦ ʟʘʩʝʠʚʘʝʪʩʷ ʙʦʣʝʝ 3000 ʛʘ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʵʢʩʧʦʨʪʘ, ʯʪʦ ʩʦʟʜʘʣʦ ʫʛʨʦʟʫ, ʟʘʣʝʪʦʤ ʥʘ ʩʝʣʭʦʟʢʫʣʴʪʫʨʳ. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʩʝʣʝʥʠʷ 

ʪʫʨʘʥʩʢʠʤ ʧʨʫʩʦʤ, ʩʚʷʟʘʥʦ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʦʤ. 

ʆʪʨʦʞʜʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ 30 ʜʥʝʡ. ʈʝʞʠʤ ʧʠʪʘʥʠʷ ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ ʢʘʢ ʜʣʷ ʣʠʯʠʥʦʢ, ʪʘʢ ʠ ʜʣʷ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʧʠʪʘʶʪʩʷ: 

ʘʢʢʫʨʘʡ, ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ, ʙʨʫʥʝʮ, ʉʦʣʷʥʢʠ, ʌʝʨʫʣʘ ʠ ɸʜʨʘʩʘʥʦʤ. ʏʨʝʟʚʳʯʘʡʥʦ ʪʠʧʠʯʥʦ 

ʜʣʷ ʵʪʦʛʦ ʧʨʫʩʘ  ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ ʞʠʚʦʪʥʳʭ ʦʩʪʘʪʢʦʚ. 

ʊʷʛʘ ʢ ʞʠʚʦʪʥʦʡ ʧʠʱʝ ʦʙʦʩʪʨʷʝʪʩʷ ʚ ʩʫʭʠʝ ʛʦʜʳ. ʊʘʤ, ʛʜʝ ʠʤʝʝʪʩʷ ʩʢʦʧʣʝʥʠʝ ʘʢʢʫʨʘʷ ʠ 

ʘʜʨʘʩʧʘʥʘ, ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʫʩʦʚ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ 

ʩʪʘʮʠʠ ʦʙʠʪʘʥʠʷ ʙʦʛʘʨʥʦʛʦ ʧʨʫʩʘ ʚ ʅʘʚʦʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʅʫʨʘʪʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʌʘʨʠʰʩʢʦʤ 

ʨʘʡʦʥʝ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʅʫʨʘʪʠʥʩʢʠʤ ʭʨʝʙʪʦʤ ʜʦ ʦʟʝʨʘ ɸʡʜʘʨʢʫʣʴ 

(ʨʘʩʩʪʦʷʥʠʝ ʦʪ 25 ʢʤ ʜʦ 50 ʢʤ).  

ʉʘʤʢʠ ʦʪʢʣʘʜʳʚʘʶʪ ʷʡʮʘ ʩʨʝʜʠ ʯʠʩʪʳʭ ʦʩʦʯʢʦʚʦ-ʤʷʪʣʠʢʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʥʘ 

ʧʣʦʱʘʜʢʘʭ, ʫʜʘʣʝʥʥʳʭ ʥʘ ʙʦʣʝʝ 300-400 ʤ ʦʪ ʢʫʨʪʠʥ ʚʳʩʦʢʠʭ ʨʘʩʪʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ 

ʧʠʪʘʶʪʩʷ ʟʝʣʝʥʥʦʡ ʧʠʱʝʡ ʠ ʧʝʨʝʞʠʜʘʶʪ ʜʥʝʚʥʫʶ ʞʘʨʫ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʌʘʨʠʰʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʭʦʜʠʪʩʷ ʥʘʯʘʣʦ ʧʫʩʪʳʥʠ ʂʟʳʣ-ʂʫʤ. ʅʘ ʦʢʨʘʠʥʝ ʵʪʦʡ ʧʫʩʪʳʥʠ 

ʜʣ̫ ʵʪʦʡ ʮʝʣʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʵʦʣʦʚʳʝ ʚʦʨʦʥʢʠ, ʦʙʳʯʥʦ ʟʘʢʨʝʧʣʝʥʥʳʝ ʦʩʦʯʢʦʚʦʡ ʠ 

ʤʷʪʣʠʢʦʤ, ʥʦ ʣʠʰʝʥʥʳʝ ʢʫʩʪʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ɹʦʛʘʨʥʳʡ ʧʨʫʩ ʜʨʫʞʥʦ ʦʪʢʣʘʜʳʚʘʝʪ ʩʚʦʠ 

ʷʡʮʘ ʧʦʜ ʵʪʠʤʠ ʢʫʩʪʘʤʠ. 
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ɺ 2018 ʛ. ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʥʘ ʧʣʦʱʘʜʠ 40000 ʛʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʩʠʪʫʘʮʠʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʘʙʣʶʜʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ 

ʩʣʝʞʝʥʠʷ, ʢʦʥʪʨʦʣʴ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʘʨʰʨʫʪʥʳʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʘ ʦʪʨʦʞʜʝʥʠʷ ʣʠʯʠʥʦʢ ʙʦʛʘʨʥʦʛʦ (ʪʫʨʘʥʩʢʦʛʦ) ʧʨʫʩʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʭʠʤʠʯʝʩʢʠʝ ʦʙʨʘʙʦʪʢʠ ʧʨʦʪʠʚ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ ʚʨʝʜʠʪʝʣʷ. ʊʘʢ ʢʘʢ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʠ ʦʢʨʳʣʝʥʠʷ ʵʪʦʪ ʚʠʜ ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘ ʧʣʦʱʘʜʠ ʦʪ 500 ʜʦ 

1000 ʨʘʟ.  
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʚʷʟʠ ʤʝʞʜʫ ʭʨʦʥʠʯʝʩʢʠʤ 

ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʪʫʯʥʦʢʣʝʪʯʥʦʡ ʦʧʫʭʦʣʠ ʥʘ ʧʨʠʤʝʨʝ ʰʘʨʧʝʝʚ. ɻʝʥ HAS2, 

ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʩʠʥʪʝʟ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʫ ʩʦʙʘʢ ʧʦʨʦʜʳ ʰʘʨʧʝʡ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ 

ʵʢʩʧʨʝʩʩʠʶ ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʛʠʘʣʫʨʥʦʚʘʷ ʢʠʩʣʦʪʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʠʟʙʳʪʢʝ ʚ ʜʝʨʤʝ, ʬʦʨʤʠʨʫʷ 

ʦʪʣʠʯʠʪʝʣʴʥʫʶ ʧʦʨʦʜʥʫʶ ʯʝʨʪʫ ð ʛʣʫʙʦʢʠʝ ʢʦʞʥʳʝ ʩʢʣʘʜʢʠ. ʉʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʛʠʘʣʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʷʭ. ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʡ ʬʨʘʢʮʠʠ, ʥʦ ʠ ʚ ʠʟʙʳʪʢʝ ʥʘʯʠʥʘʝʪ ʨʘʩʱʝʧʣʷʪʴʩʷ ʜʦ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʦʣʠʤʝʨʦʚ, ʜʝʡʩʪʚʫʷ ʥʘ ʤʝʤʙʨʘʥʳ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʢʘʢ ʘʥʪʠʛʝʥ, ʠʟ-ʟʘ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩ ʤʠʢʨʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʠ ʜʨʫʛʠʝ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ ʠʥʠʮʠʠʨʫʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʵʪʦʤʫ ʧʦʨʦʜʥʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʰʘʨʧʝʝʚ ʢ ʥʘʢʦʧʣʝʥʠʶ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʧʨʠʯʠʥʦʡ ʩʘʤʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʩʦʙʘʢ. ʉʚʷʟʴ ʩ ʤʘʩʪʦʮʠʪʦʤʦʡ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʛʠʘʣʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʧʨʦʣʠʬʠʝʨʘʮʠʶ ʠ 

ʪʝʨʤʠʥʘʣʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʢʦ-ʨʝʮʝʧʪʦʨʦʤ CD44 

ʨʝʮʝʧʪʦʨʘ c-kit. ɻʝʥ KIT ʦʪʤʝʯʝʥ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʢʘʢ ʛʝʥ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʘʢʪʠʚʥʫʶ 

ʧʨʦʣʠʬʝʨʘʮʠʶ ʪʫʯʥʳʭ ʢʣʝʪʦʢ. ɺ ʵʪʦʤ ʞʝ ʛʝʥʝ ʧʨʦʠʩʭʦʜʷʪ ʤʫʪʘʮʠʠ ʫ ʩʦʙʘʢ ʩ ʪʫʯʥʦʢʣʝʪʦʯʥʦʡ 

ʦʧʫʭʦʣʴʶ, ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʫ ʰʘʨʧʝʝʚ. ɺʦʟʤʦʞʥʦ, ʬʠʛʫʨʠʨʦʚʘʥʠʝ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʚ 

ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʩʧʘʣʝʥʠʠ, ʠ ʚ ʨʘʟʚʠʪʠʠ ʤʘʩʪʦʮʠʪʦʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʚ ʵʪʠʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

 

Abstract. This article is devoted to the study of the connection between autoinflammatory 

disease and the development of a mast cell tumor on the example of Shar-Pei. The HAS2 gene, 

which is responsible for the synthesis of hyaluronic acid, in Shar-Pei has an increased expression 

due to which hyaluronic acid accumulates in the dermis, forming breed-defining skin phenotype ð 

thik skin folds. It became known that hyaluronic acid is involved in immune reactions. Under 

normal conditions, it is in the high molecular weight fraction, but in abundant it begins to fragment 

into low molecular weight polymers interacting with the membranes of mast cells, as an antigen, 

due to chemical similarity with the microbial surface. Thus, mast cells and other immunocompetent 

cells initiate the inflammatory process. Therefore, the breed predisposition of Shar-Pei to the 

accumulation of hyaluronic acid can cause self-inflammatory diseases in dogs. The link with 
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mastocytoma can be traced because hyaluronic acid also affects the proliferation and terminal 

differentiation of mast cells, interacting with the CD44 co-receptor of c-kit receptor. The KIT gene 

is marked by researchers as the gene responsible for the active proliferation of mast cells. There 

were found mutations in the same gene in dogs with a mastocytoma. Perhaps the appearance of 

hyaluronic acid in chronic inflammation, as well as in the development of mastocytoma indicate the 

presence of a connection between both pathological processes. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʪʦʮʠʪʦʤʘ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʰʘʨʧʝʡ, ʛʠʘʣʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, 

HAS2, CD44. 

 

Keywords: canin mastocytoma, autoinflammatory disease, Shar-Pei, hyaluronic acid, HAS2, 

CD44. 

 

ɺʚʝʜʝʥʠʝ 

ʄʘʩʪʦʮʠʪʦʤʘ ʠʣʠ ʪʫʯʥʦʢʣʝʪʦʯʥʘʷ ʦʧʫʭʦʣʴ ð ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʞʠ ʫ ʩʦʙʘʢ, ʩʦʩʪʘʚʣʷʷ 16-21% ʦʪ ʚʩʝʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʢʦʞʠ [1]. ʄʘʩʪʦʮʠʪʦʤʳ ʩʦʙʘʢ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʣʠʯʥʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʥʘʯʠʥʘʷ ʦʪ ʦʜʠʥʦʯʥʳʭ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʣʝʯʠʪʴ 

ʦʜʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ, ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʤʝʨʪʝʣʴʥʦʛʦ 

ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [2]. 

ʀʟʫʯʝʥʠʝ ʪʫʯʥʦʢʣʝʪʦʯʥʳʭ ʦʧʫʭʦʣʝʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʘʢʪʫʘʣʴʥʝʝ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʤʝʜʠʮʠʥʝ. ʂʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ð ʛʦʚʦʨʠʪ ʦʙ ʠʥʪʝʨʝʩʝ ʢ ʵʪʦʡ, ʪʘʢ ʜʦ ʢʦʥʮʘ ʠ 

ʥʝʧʨʦʷʩʥʝʥʥʦʡ ʪʝʤʝ. ʕʪʠʦʣʦʛʠʷ ʪʫʯʥʦʢʣʝʪʦʯʥʳʭ ʦʧʫʭʦʣʝʡ ʦʩʪʘʝʪʩʷ ʥʝʨʘʩʢʨʳʪʦʡ. 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʘʩʪʦʮʠʪʦʤ ʥʘ ʬʦʥʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʪʢʘʥʝʡ ʚʩʝ 

ʝʱʝ ʷʚʣʷʝʪʩʷ ʥʝʦʬʠʮʠʘʣʴʥʳʤ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ 

ʦʧʨʦʚʝʨʛʥʫʪʴ ʜʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʬʠʣʘʢʪʠʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʤʘʩʪʦʮʠʪʦʤ ʫ ʩʦʙʘʢ ʩ ʧʦʨʦʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʥʝʵʬʬʝʢʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʢʘʢʠʝ-ʣʠʙʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢʘʥʮʝʨʦʛʝʥʳ ʚʳʷʚʣʝʥʳ ʥʝ ʙʳʣʠ.  

ɿʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʤʘʩʪʦʮʠʪʦʤʘ ʪʷʞʝʣʦ ʧʦʜʜʘʝʪʩʷ ʣʝʯʝʥʠʶ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʦʨʤʘʣʴʥʦʡ 

ʪʢʘʥʠ, ʚ ʤʠʢʨʦʩʨʝʜʝ ʤʘʩʪʦʮʠʪʦʤ ʯʘʩʪʦ ʥʝ ʭʚʘʪʘʝʪ ʢʠʩʣʦʨʦʜʘ (ʛʠʧʦʢʩʠʷ), ʦʥʘ ʟʘʢʠʩʣʷʝʪʩʷ 

(ʘʮʠʜʦʟ) ʠ ʩʦʜʝʨʞʠʪ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ɸʌʂ (ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ). ɺʤʝʩʪʝ ʵʪʠ ʬʘʢʪʦʨʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʦʧʫʭʦʣʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʣʝʯʝʥʠʶ ʨʘʢʘ, ʯʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʫʜʘʯʘʭ ʚ ʧʨʦʪʠʚʦʨʘʢʦʚʦʡ ʪʝʨʘʧʠʠ. ʉʪʨʘʪʝʛʠʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ 

ʦʧʫʭʦʣʠ ʦʙʳʯʥʦ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʙʝʣʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʘʥʦʤʘʣʴʥʦʡ ʤʠʢʨʦʩʨʝʜʦʡ. ʀ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʙʘʢ ʩ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʯʘʩʪʦ ʚʳʣʝʯʠʚʘʶʪ ʤʝʩʪʥʦʡ ʪʝʨʘʧʠʝʡ (ʭʠʨʫʨʛʠʝʡ ʠ/ʠʣʠ ʣʫʯʝʚʦʡ 

ʪʝʨʘʧʠʝʡ), ʩʦʙʘʢʠ ʩ ʥʝʦʧʝʨʘʙʝʣʴʥʦʡ ʧʝʨʚʠʯʥʦʡ ʤʘʩʩʦʡ ʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʦʙʳʯʥʦ ʫʤʠʨʘʶʪ [3]. 

ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʅ. ʅ. ɹʣʦʭʠʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʞʠ ʫ ʩʦʙʘʢ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʝʜʠʥʠʯʥʳʝ ʫʟʣʳ, ʪʘʢ ʢʘʢ ʚʣʘʜʝʣʴʮʳ 

ʧʨʠʚʦʜʷʪ ʩʚʦʠʭ ʧʠʪʦʤʮʝʚ, ʢʦʛʜʘ ʦʧʫʭʦʣʴ ʫʞʝ ʥʘʯʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ [4]. 

ɺ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʥʷʪʝʥ ʟʣʦʙʦʜʥʝʚʥʳʡ ʠʥʪʝʨʝʩ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʤʠʨʘ ʢ ʥʦʚʳʤ 

ʤʝʪʦʜʘʤ ʙʦʨʴʙʳ ʩ ʤʘʩʪʦʮʠʪʦʤʘʤʠ. ʇʦʩʣʝ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʚʝʨʦʷʪʥʦ, ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʦʪʩʣʝʜʠʪʴ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʨʫʧʧʝ 

ʨʠʩʢʘ, ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʦʧʫʭʦʣʝʡ. 
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ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʚʚʝʜʝʥʠʝ 

ʅʦʨʤʘʣʴʥʳʝ ʤʘʩʪʦʮʠʪʳ, ʠʣʠ ʧʦ-ʜʨʫʛʦʤʫ ʙʘʨʴʝʨʥʳʝ ʢʣʝʪʢʠ ð ɻ ʪʦ ʢʣʝʪʢʠ, ʧʨʦʭʦʜʷʱʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠ ʟʘʪʝʤ ʤʠʛʨʠʨʫʶʱʠʝ ʚ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ 

ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʚ ʤʝʩʪʘʭ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʘʪʦʛʝʥʦʚ ð ʪʘʢʠʭ ʢʘʢ ʢʦʞʘ, 

ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʢʦʥʲʶʢʪʠʚʘ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʝhʯʥʳʡ ʪʨʘʢʪ [5]. 

ɺʧʝʨʚʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʕʨʣʠʭʦʤ ʚ 1878 ʛʦʜʫ. ʊʘʢʦʝ ʥʘʟʚʘʥʠʝ ʦʥʠ ʧʦʣʫʯʠʣʠ 

ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʨʘʥʫʣ ʚ ʮʠʪʦʧʣʘʟʤʝ.  ɺ ʦʜʥʦʡ ʪʫʯʥʦʡ ʢʣʝʪʢʝ ʩʦʜʝʨʞʠʪʩʷ 

ʦʢʦʣʦ 1000 ʛʨʘʥʫʣ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʤʝʜʠʘʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ (ʛʝʧʘʨʠʥ, ʛʠʩʪʘʤʠʥ, 

ʣʝʡʢʪʨʠʝʥʳ, ʬʘʢʪʦʨʳ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ, ʠʥʪʝʣʝʡʢʠʥʳ), ʘ ʪʘʢʞʝ ʨʝʮʝʧʪʦʨʳ ʢ IgE 

(ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʢʣʘʩʩʘ ɽ), ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʤʘʩʪʦʮʠʪʦʚ ʚ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ. Igɽ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʬʠʢʩʠʨʫʷʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʫʯʥʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʩʚʷʟʳʚʘʥʠʠ ɸg (ʘʥʪʠʛʝʥʘ) ʩ ʀʛɽ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʪʫʯʥʦʡ ʢʣʝʪʢʠ, ʥʘʯʠʥʘʷʝʪʩʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, 

ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʶʪ ʜʘʣʴʥʝʡʰʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ɺ- ʠ ʊ-

ʣʠʤʬʦʮʠʪʦʚ. ʄʝʜʠʘʪʦʨʳ ʧʦʚʳʰʘʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, 

ʚʳʟʳʚʘʶʪ ʩʧʘʟʤ ʛʣʘʜʢʠʭ ʤʳʰʮ, ʚʳʩʚʦʙʦʜʠʚʰʠʝʩʷ ʣʠʟʦʩʦʤʘʣʴʥʳʝ ʬʝʨʤʝʥʪʳ ʠ ʘʢʪʠʚʥʳʝ 

ʤʝʪʘʙʦʣʠʪʳ ʢʠʩʣʦʨʦʜʘ ʚʳʟʳʚʘʶʪ ʚʪʦʨʠʯʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʪʢʘʥʠ, ʘʛʨʝʩʩʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ 

ʦʯʘʛ, ʚ ʢʦʪʦʨʦʤ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʜʘʥʥʳʡ ɸg. ʎʝʥʦʡ ʚʪʦʨʠʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʚʥʝʢʣʝʪʦʯʥʳʡ ʣʠʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʠ ʜʘʣʴʥʝʡʰʘʷ ʵʢʩʩʫʜʘʮʠʷ ʠ ʵʤʠʛʨʘʮʠʷ 

ʣʝʡʢʦʮʠʪʦʚ. ʅʦ ʧʨʝ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʘʥʦʤ ʠ ʯʨʝʟʤʝʨʥʦʤ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʘʣʴʪʝʨʘʮʠʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʝʢʨʦʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʦʪʚʝʯʘʶʪ ʟʘ 

ʘʜʘʧʪʠʚʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ.  

ʎʠʪʦʣʦʛʠʯʝʩʢʠ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʤʘʩʪʦʮʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʢʨʫʛʣʳʝ ʢʣʝʪʢʠ, ʩ 

ʦʢʨʫʛʣʳʤ ʷʜʨʦʤ, ʠ ʨʘʟʫʤʝʝʪʩʷ ʛʨʘʥʫʣʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʣʠʤʬʦʮʠʪʦʚ, ʦʥʠ ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʮʠʪʦʧʣʘʟʤʳ. 

ʍʦʪʷ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʙʳʣʠ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʳ ʙʦʣʝʝ ʚʝʢʘ ʥʘʟʘʜ, ʠʭ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ. ʀʟ-ʟʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ ʙʘʟʦʬʠʣʳ ʩʯʠʪʘʣʠʩʴ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ. ʇʦ ʬʫʥʢʮʠʠ ʠ ʩʦʜʝʨʞʠʤʦʤʫ ʛʨʘʥʫʣ ʦʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʦʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ ʠʥʦʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʦʯʥʦʤʫ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʠ 

ʝʩʪʴ ʙʘʟʦʬʠʣʳ, çʦʩʝʚʰʠʝè ʚ ʪʢʘʥʷʭ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʠ, ʭʦʪʴ ʠ ʨʦʜʩʪʚʝʥʥʳ ʙʘʟʦʬʠʣʘʤ ʚ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʦʪ CD34-ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʪʚʦʣʦʚʦʡ ʢʣʝʪʢʠ, ʥʦ ʥʝ ʙʣʠʞʝ, ʯʝʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ. ʆʪʜʘʣʝʥʥʦʩʪʴ ʠʭ ʨʦʜʩʪʚʘ ʦʯʝʚʠʜʥʘ ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʫ ʙʘʟʦʬʠʣʘ 

ʷʜʨʦ ʩʝʛʤʝʥʪʠʨʫʝʪʩʷ, ʘ ʫ ʤʘʩʪʦʮʠʪʘ ð ʥʝʪ, ʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, çʜʝʩʝʛʤʝʥʪʠʨʦʚʘʪʴʩʷè ʪʘʢʠʝ ʷʜʨʘ 

ʥʝ ʫʤʝʶʪ.  

ʉʧʦʩʦʙʥʦʩʪʴ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʙʳʩʪʨʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝʤ ʠ 

ʨʝʘʛʠʨʦʚʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʤʝʜʠʘʪʦʨʦʚ 

ʚʦʩʧʘʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦʥʢʦʡ ʛʨʘʥʴʶ, ʢʦʛʜʘ ʥʝʘʜʝʢʚʘʪʥʘʷ ʨʝʛʫʣʷʮʠʷ ʬʫʥʢʮʠʡ ʪʫʯʥʳʭ ʢʣʝʪʦʢ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ʊ. ʝ ʢʘʩʢʘʜ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʨʝʘʢʮʠʡ ʧʨʠ ʠʟʙʳʪʦʯʥʳʭ ʩʪʠʤʫʣʘʭ ʤʦʞʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ʆʯʝʚʠʜʥʦ, ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʷʜʘ ʭʨʦʥʠʯʝʩʢʠʭ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ/ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʘʢʘ [6]. 

 

ʕʪʠʦʣʦʛʠʷ 

ɼʣʷ ʤʘʩʪʦʮʠʪʦʤʳ ʚʳʷʚʣʝʥʘ ʧʦʨʦʜʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ. ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʚ ʛʨʫʧʧʝ 

ʨʠʩʢʘ ʩʪʦʷʪ ʙʦʢʩʝʨ (ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʘʪʝʡ) ʠ ʰʘʨʧʝʡ (ʩʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʨʫʩʩʢʠʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢ), ʪʘʢ ʞʝ ʢ ʛʨʫʧʧʝ ʨʠʩʢʘ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ 
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ʧʦʨʦʜʳ ʢʘʢ ʣʘʙʨʘʜʦʨ ʨʝʪʨʠʚʝʨ, ʙʫʣʴʜʦʛʠ, ʘʥʛʣʠʡʩʢʠʝ ʩʝʪʪʝʨʳ, ʙʦʩʪʦʥ ʪʝʨʴʝʨʳ, 

ʩʪʘʬʬʦʨʜʰʠʨʩʢʠʝ ʪʝʨʴʝʨʳ [7ï8]. ʅʘʣʠʯʠʝ ʧʦʨʦʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʩ ʙʦʣʴʰʦʡ 

ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʛʦʚʦʨʠʪ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʬʘʢʪʦʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʫʭʦʣʠ. 

ɺ ʩʪʘʪʴʝ ʂ. ɺ. ʃʠʩʠʮʢʦʡ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ çʤʘʩʪʦʮʠʪʦʤʳ ʚʦʟʥʠʢʘʶʪ 

ʥʘ ʬʦʥʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʪʢʘʥʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʦʧʫʭʦʣʠ ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʷ ʬʫʥʢʮʠʡ 

ʤʘʩʪʦʮʠʪʦʚè. ɽʩʪʴ ʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ ʚʦʩʧʘʣʝʥʠʝʤ? 

ɼʘʚʘʡʪʝ ʧʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ ʝʩʪʴ ʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʧʨʠʤʝʨʝ ʰʘʨʧʝʝʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʞʥʳʭ 

ʤʘʩʪʦʮʠʪʦʤ ʫ ʰʘʨʧʝʝʚ ʥʘ ʤʝʩʪʝ ʨʘʥʝʝ ʚʦʟʥʠʢʰʠʭ ʫʯʘʩʪʢʦʚ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʨʤʘʣʴʥʦʛʦ 

ʤʫʮʠʥʦʟʘ [9ï10]. ʀ ʪʘʢ ʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʰʘʨʧʝʷ ʧʨʠʟʥʘʢʠ ʚʦʩʧʘʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʣʠʭʦʨʘʜʢʫ 

ʠ ʘʨʪʨʠʪ, ʪʦʞʝ ʩʚʷʟʘʥʳ ʩ ʧʦʨʦʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʩʘʤʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ 

ʟʘʙʦʣʝʚʘʥʠʶ ʰʘʨʧʝʷ (SPAID).  

 

ɻʠʘʣʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʘʢ ʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʘʬʝʜʨʝ ʧʘʪʦʣʦʛʠʠ ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻʘʣʣʠ 

ʜʦʢʘʟʘʣʠ, ʯʪʦ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʣʘʩʩʘ Ig. ʉʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʘʙʨʦʮʠʪʳ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʝ 

ʢʣʝʪʢʠ, ʠʥʠʮʠʠʨʫʷ ʠ ʨʝʛʫʣʠʨʫʷ ʢʘʩʢʘʜ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʊʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʯʨʝʟʤʝʨʥʫʶ ʩʪʠʤʫʣʷʮʠʶ 

ʤʘʩʪʦʮʠʪʦʚ ʤʦʞʝʪ ʥʝʩʪʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʩʘʤʦʡ ʪʫʯʥʦʡ ʢʣʝʪʢʠ ʠʣʠ 

ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʝʝ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʚ 

ʪʢʘʥʷʭ-ʤʠʰʝʥʷʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʟʙʳʪʦʯʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ 

ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʰʘʨʧʝʝʚ  ʤʦʨʱʠʥʠʩʪʳʭ ʩʢʣʘʜʢʘʭ ʠ ʠʭ 

ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʘʤʠʣʦʠʜʦʟʘʤ, ʚʳʟʚʘʥʥʳʤ ʭʨʦʥʠʯʝʩʢʠʤʠ ʚʦʩʧʘʣʝʥʠʷʤʠ [11]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʤʫʪʘʮʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʦʙʦʠʭ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʛʝʥʦʤʦʚ ʙʦʣʴʥʳʭ  

ʰʘʨʧʝʝʚ ʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʦʙʘʢ ʜʨʫʛʠʭ ʧʦʨʦʜ ʫ ʧʝʨʚʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʜʫʧʣʠʢʘʮʠʷ ʚ 

ʦʙʣʘʩʪʠ ʛʝʥʘ HAS2, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʢʦʜʠʨʦʚʘʥʠʝ ʛʠʣʫʨʦʥʘʪʩʠʥʪʘʟʳ-2, ʬʝʨʤʝʥʪʘ, 

ʧʨʠʥʠʤʘʶʱʝʛʦ ʫʯʘʩʪʠʝ ʚ ʩʠʥʪʝʟʝ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʋ ʰʘʨʧʝʝʚ ʵʪʦʪ ʛʝʥ HAS2 ʠʤʝʝʪ 

ʧʦʚʳʰʝʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ɻʂ (ʛʠʘʣʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ) ʚ ʜʝʨʤʝ ʠ ʭʘʨʘʢʪʝʨʥʳʤ ʢʦʞʥʳʤ ʩʢʣʘʜʢʘʤ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ɻʂ, ʩʚʷʟʳʚʘʷʩʴ ʩ 

ʙʝʣʢʦʚʳʤ ʨʝʮʝʧʪʦʨʦʤ CD44 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ,  ʬʨʘʛʤʝʥʪʠʨʫʝʪʩʷ ʜʦ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʬʨʘʢʮʠʡ, ʠʤʠʪʠʨʫʷ ʤʦʣʝʢʫʣʳ ʤʠʢʨʦʙʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʥʜʦʮʠʪʦʟʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʣʠʟʦʩʦʤʘʣʴʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʧʦʣʠʤʝʨ ɻʂ ʦʙʨʘʟʫʶʪʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʦʣʠʛʦʩʘʭʘʨʠʜʳ ɻʂ, ʘʢʪʠʚʠʨʫʶʱʠʝ ʦʩʦʙʳʡ 

ʙʝʣʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ʚ ʤʘʢʨʦʬʘʛʘʭ, ʥʝʡʪʨʦʬʠʣʘʭ ʠ ʪʫʯʥʳʭ ʢʣʝʪʢʘʭ,  ʠʥʬʣʘʤʤʘʩʦʤʫ NLRP3, 

ʧʨʠʚʦʜʷʱʫʶ ʢ ʠʥʠʮʠʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ [12]. ɹʦʣʝʝ ʢʦʨʦʪʢʠʝ ʬʨʘʛʤʝʥʪʳ ɻʂ ʫ 

ʰʘʨʧʝʝʚ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘʧʨʠʤʝʨ, ʩʪʝʨʠʣʴʥʦʡ 

ʪʨʘʚʤʳ, ʦʢʠʩʣʝʥʠʷ ɸʌʂ [13], ʥʘʯʠʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ɸ ʚʦʟʤʦʞʥʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʵʥʜʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʟʙʳʪʦʯʥʘʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʘʷ ɻʂ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʬʨʘʢʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʫʪʦʠʤʤʫʥʥʦʤʫ ʚʦʩʧʘʣʝʥʠʶ [14]. ʇʦʩʢʦʣʴʢʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ CD44-ɻʂ ʤʦʞʝʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʤʝʩʪʥʳʝ ʠʤʤʫʥʥʳʝ ʦʪʚʝʪʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʪʫʯʥʳʭ ʢʣʝʪʦʢ , ʯʨʝʟʤʝʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɻʂ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʝʝ 

ʨʘʩʱʝʧʣʝʥʠʝ ʜʦ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʦʣʠʤʝʨʦʚ ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʩʢʣʦʥʥʦʩʪʠ ʧʦʨʦʜʳ 

ʰʘʨʧʝʡ ʢ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʢʦʞʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʜʨʫʛʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʚʳʟʚʘʥʥʳʤ ʪʫʯʥʳʤʠ 

ʢʣʝʪʢʘʤʠ. ʇʦʵʪʦʤʫ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʥʘʩʪʦʡʯʠʚʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʧʦ ʬʝʥʦʪʠʧʫ 
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ʛʠʘʣʫʨʦʥʘʥʦʟʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʢʦʞʥʦʡ ɻʂ ʤʦʞʝʪ ʧʨʝʜʨʘʩʧʦʣʘʛʘʪʴ ʰʘʨʧʝʷ ʢ 

ʘʫʪʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʷ ʜʨʫʛʠʤ ʧʘʪʦʣʦʛʠʷʤ, 

ʥʘʙʣʶʜʘʝʤʳʤ ʫ ʵʪʦʡ ʧʦʨʦʜʳ, ʚʢʣʶʯʘʷ ʪʫʯʥʦʢʣʝʪʦʯʥʳʝ ʦʧʫʭʦʣʠ [15]. ʌʘʢʪʠʯʝʩʢʘʷ ʨʦʣʴ 

ʠʟʙʳʪʦʯʥʦʡ ɻʂ ʫ ʰʘʨʧʝʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ. 

 

ɻʠʘʣʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʘʢ ʬʘʢʪʦʨ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʧʨʦʣʠʬʝʨʘʮʠʶ ʪʫʯʥʳʭ ʢʣʝʪʦʢ 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʷʟʳʚʘʥʠʝ ɻʂ ʩ CD44 ʠʛʨʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʠ ʚ ʨʝʛʫʣʷʮʠʠ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ [16]. ʆʜʥʦ ʠʟʚʝʩʪʥʦ ʪʦʯʥʦ, ʯʪʦ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʧʨʦʠʩʭʦʜʷʪ ʠʟ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʝʨʤʠʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ 

ʚ ʪʢʘʥʷʭ, ʛʜʝ ʦʥʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʦʞʠʚʘʶʪ. ʇʦʩʢʦʣʴʢʫ CD44 ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʨʝʮʝʧʪʦʨʦʤ ʜʣʷ ʛʠʘʣʫʨʦʥʘʥʘ (ɻʂ), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʜʝʨʤʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ CD44 ʠʛʨʘʝʪ ʨʦʣʴ ʚ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʪʫʯʥʳʭ ʢʣʝʪʦʢ.  

ɺʦʟʤʦʞʥʦ, ʯʪʦ CD44 ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʢʦʨʝʮʝʧʪʦʨ ʜʣʷ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʦʚ ʨʦʩʪʘ ʚ ʪʫʯʥʳʭ ʢʣʝʪʢʘʭ. ʇʦʩʢʦʣʴʢʫ c-kit-ʜʦʤʠʥʠʨʫʶʱʠʡ ʨʝʮʝʧʪʦʨ ʪʠʨʦʟʠʥʢʠʥʘʟʳ, 

ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʧʘʨʪʥʝʨʦʚ CD44, ʢʘʢ ʢʦʨʝʮʝʧʪʦʨʘ. ɻʝʥ KIT, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʢʦʜʠʨʦʚʘʥʠʝ 

ʨʝʮʝʧʪʦʨʘ c-KIT, ʘʢʪʠʚʠʨʫʝʪ ʬʘʢʪʦʨ ʪʨʘʥʩʢʨʠʧʮʠʠ STAT5, ʪʝʤ ʩʘʤʳʤ ʟʘʧʫʩʢʘʷ ʧʨʦʮʝʩʩ 

ʨʝʧʣʠʢʘʮʠʠ ɼʅʂ ʚ ʪʫʯʥʦʡ ʢʣʝʪʢʝ [17]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʤʫʪʘʮʠʠ ʧʨʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʭ 

ʤʘʩʪʦʮʠʪʦʤʘʭ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʛʝʥʝ KIT, ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʘʥʘʣʠʟʳ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʤ 

ʧʝʨʝʢʨʝʩʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ ʤʝʞʜʫ CD44 ʠ c-kit. CD44 ʤʦʞʝʪ ʙʳʪʴ 

ʦʜʥʠʤ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʢʦʞʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʛʠʧʝʨʧʣʘʟʠʝʡ ʪʫʯʥʳʭ ʢʣʝʪʦʢ. 

ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʫʪʘʮʠʠ ʚ KIT ʩʚʷʟʘʥʳ ʩ ʣʠʛʘʥʜ-ʥʝʟʘʚʠʩʠʤʦʡ ʘʢʪʠʚʘʮʠʝʡ 

ʨʝʮʝʧʪʦʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʥʦʤʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʤʘʩʪʦʮʠʪʦʚ. ɺ 2014 ʛʦʜʫ ʚ ʉʐɸ 2 

ʠʥʛʠʙʠʪʦʨʘ ʪʠʨʦʟʠʥʢʠʥʘʟʳ, ʤʘʩʠʪʠʥʠʙ ʠ ʪʦʮʝʨʘʥʠʙ, ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʜʣʷ ʣʝʯʝʥʠʷ 

ʤʘʩʪʦʮʠʪʦʤʳ [18]. ʇʨʝʧʘʨʘʪʳ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʧʦʜʘʚʣʷʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʠ, ʥʦ 

ʵʬʬʝʢʪ ʦʪ ʣʝʯʝʥʠʷ ʥʦʩʠʣ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ [19]. ʇʦʵʪʦʤʫ ʚʩʝ ʝʱʝ ʥʫʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ ʤʘʩʪʦʮʠʪʦʤ ʫ ʩʦʙʘʢ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ɻʂ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʫ 

ʰʘʨʧʝʝʚ, ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʚʷʟʴ ɻʂ ʩ ʨʘʟʚʠʪʠʝʤ ʤʘʩʪʦʮʠʪʦʤ, ʚʦʟʤʦʞʥʦ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ HAS2 ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʤʘʩʪʦʮʠʪʦʤʳ ʫ ʰʘʨʧʝʝʚ, ʘ ʠʟʙʳʪʦʢ ɻʂ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʢʘʢ ʢʘʥʮʝʨʦʛʝʥ. ʅʘʣʠʯʠʝ ʧʦʨʦʜʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ, ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʶʱʝʡ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʢ ʤʠʢʨʦʩʨʝʜʝ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʠʦʣʦʛʠʷ ʤʘʩʪʦʮʠʪʦʤʳ ʩʦʙʘʢ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ. ɺ ʣʶʙʦʤ 

ʩʣʫʯʘʝ ʫʯʘʩʪʠʝ ʛʠʘʣʫʨʦʥʘʥʘ ʢʘʢ ʚ ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʩʧʘʣʝʥʠʠ, ʪʘʢ ʠ ʚ ʨʘʟʚʠʪʠʠ ʪʫʯʥʦʢʣʝʪʦʯʥʦʡ 

ʦʧʫʭʦʣʠ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʦʤ ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʦʯʪʠ ʥʝ ʢʘʩʘʣʠʩʴ ʵʪʠʦʣʦʛʠʠ ʤʘʩʪʦʮʠʪʦʤ ʫ ʧʦʨʦʜ ʧʦʤʠʤʦ ʰʘʨʧʝʷ, ʪʘʢ ʢʘʢ 

ʚʳʷʚʣʝʥʠʝ ʦʙʱʠʭ ʬʘʢʪʦʨʦʚ ʥʝ ʚʭʦʜʠʣʦ ʚ ʟʘʜʘʯʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

ɸʚʪʦʨʳ ʜʘʣʝʢʠ ʦʪ ʤʳʩʣʠ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦʝ ʠʩʪʠʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʨʠʯʠʥʘʭ ʠ ʫʩʣʦʚʠʷʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʫʯʥʦʢʣʝʪʦʯʥʦʡ ʦʧʫʭʦʣʠ. ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʠʟʫʯʝʥʠʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʠ ʠʭ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʚʦ ʚʨʝʤʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʏʪʦ ʪʘʢʦʝ ʩʠʥʜʨʦʤ ʇʘʥʜʦʨʳ ʫ ʢʦʰʝʢ? ɿʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʦʣʝʟʥʠ, ʥʘʟʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝʪʝʨʧʝʣʘ ʤʘʩʩʫ ʠʟʤʝʥʝʥʠʡ. ʀʥʦʩʪʨʘʥʥʳʤʠ ʫʯʝʥʳʤʠ 

ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʪʘʢʠʝ ʥʘʟʚʘʥʠʷ ʢʘʢ ʋʨʦʣʦʛʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʢʦʰʘʯʴʠʭ (FUS) ʠʣʠ ʞʝ ʙʦʣʝʟʥʴ 

ʤʦʯʝʧʦʣʦʚʳʭ ʧʫʪʝʡ ʢʦʰʝʢ (FLUTD). ɼʦʢʪʦʨ ʂ. ɸ. ɹʘʬʬʠʥʛʪʦʥ ʧʨʠʜʫʤʘʣ ʪʝʨʤʠʥ çʩʠʥʜʨʦʤ 

ʇʘʥʜʦʨʳè, ʪʝʤ ʩʘʤʳʤ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʚ, ʯʪʦ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ 

ʦʩʣʦʞʥʝʥʠʡ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʦʜʥʦʡ ʧʨʠʯʠʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʠʥʜʨʦʤ ʇʘʥʜʦʨʳ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ (ʎʅʉ) ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ 

ʦʙʠʪʘʝʪ ʢʦʰʢʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʯʠʥʫ ʥʝʦʙʩʪʨʫʢʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʠʞʥʠʭ 

ʦʪʜʝʣʦʚ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʫʩʪʘʥʦʚʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. ʂ ʪʝʤ ʧʨʠʯʠʥʘʤ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʷʚʠʪʴ, ʦʪʥʦʩʷʪʩʷ ʫʨʦʣʠʪʠʘʟ, ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ. ʀʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʎʝʣʴʶ 

ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʘʥʦʤʘʣʠʡ ʫ ʢʦʰʝʢ, 

ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʠ ʦʙʩʫʜʠʪʴ, ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ 

ʚʦʩʧʨʠʷʪʠʝ, ʵʪʠʦʧʘʪʦʛʝʥʝʟ, ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʢʦʰʝʢ ʩ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

 

Abstract. What is Pandora Syndrome? The name for this group of diseases has gone through 

several changes over the past 50 years. Foreign scientists have recommended such names as Feline 

Urological Syndrome (FUS) or Feline Urinary Tract Disease (FLUTD). Dr. K. A. Buffington coined 

the term óPandora Syndromeô, thereby illustrating that the disease carries a multitude of 

complications arising from a single cause. Results of studies indicate that idiopathic/interstitial 

cystitis in cats is the result of complex interactions between the bladder, nervous system, adrenal 

glands, husbandry practices, and the environment in which the cat lives. The purpose of this review 

is to summarize research investigations into the various abnormalities present in cats, to compare 

some of these findings with those identified in human beings, and to discuss how they might modify 

perceptions about the etiopathogenesis, diagnosis, and treatment of cats with this disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʤʘʰʥʠʝ ʢʦʰʢʠ, ʩʠʥʜʨʦʤ ʇʘʥʜʦʨʳ, ʤʦʯʝʧʦʣʦʚʘʷ ʩʠʩʪʝʤʘ. 

 

Keywords: domestic cats, Pandora Syndrome, genitourinary system. 

 

ʇʨʠʟʥʘʢʠ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʫ ʢʦʰʝʢ ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʚʨʘʯʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɽʱʝ ʚ ʩʝʨʝʜʠʥʝ 
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70-ʭ ʛʦʜʦʚ ʚ ɸʥʛʣʠʠ, ʥʘ ʥʠʭ ʙʦʣʝʟʥʴ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦ 4% ɻ ʧʠʟʦʜʦʚ 

ʦʙʨʘʱʝʥʠʡ ʢ ʚʝʪʝʨʠʥʘʨʥʳʤ ʚʨʘʯʘʤ [1]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʆʛʘʡʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʣʴʚʠʥʘʷ ʜʦʣʷ 

ʞʠʚʦʪʥʳʭ (55-69%) ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ ʠʤʝʝʪ ʮʠʩʪʠʪ. ʋ 20% ʞʠʚʦʪʥʳʭ ʙʳʣ 

ʚʳʷʚʣʝʥ ʫʨʦʣʠʪʠʘʟ, ʘ ʦʩʪʘʚʰʠʝʩʷ 11-25% ʢʦʰʝʢ ʠʤʝʣʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʚʳʟʚʘʚʰʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ. ʇʦʜ ʠʜʠʦʧʘʪʠʯʝʩʢʠʤ ʮʠʩʪʠʪʦʤ ʘʚʪʦʨʳ ʧʦʥʠʤʘʶʪ ʥʘʨʫʰʝʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʚʦʩʧʘʣʝʥʠʝʤ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ [2]. 

ʅʘʙʣʶʜʝʥʠʝ ʚʣʘʜʝʣʴʮʝʤ ʜʦʤʘʰʥʝʛʦ ʞʠʚʦʪʥʦʛʦ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʜʘʪʴ ʧʨʘʚʜʠʚʫʶ ʦʮʝʥʢʫ 

ʠ ʩʦʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ ʫ ʠʭ ʞʠʚʦʪʥʳʭ. 

ʊʘʢ ʢʦʪʳ ʩ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʠ ʧʦʪʝʨʝʡ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ 

ʦʙʝɦʤ ʩʘʤʦʯʫʚʩʪʚʠʠ, ʪʘʢʞʝ ʤʦʛʫʪ ʩʪʨʘʜʘʪʴ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ [3]. 

ʇʨʠʟʥʘʢʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʛʦ ʮʠʩʪʠʪʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

-  ɼʣʠʪʝʣʴʥʦʝ ʩʠʜʝʥʠʝ ʥʘ ʢʦʨʪʦʯʢʘʭ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝ ʚ ʣʦʪʢʝ, ʦʪʩʫʪʩʪʚʠʝ ʤʦʯʠ ʠʣʠ ʝʝ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (ʥʝʢʦʪʦʨʳʝ ʚʣʘʜʝʣʴʮʳ ʤʦʛʫʪ ʩʧʫʪʘʪʴ ʵʪʦ ʩ ʧʨʠʟʥʘʢʘʤʠ ʟʘʧʦʨʘ). 

-  ʏʘʩʪʦʝ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ 

-  ɹʦʣʴ ʧʨʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʠ (ʤʷʫʢʘʥʴʝ ʠʣʠ ʚʦʡ) 

-  ʄʦʯʝʠʩʧʫʩʢʘʥʠʝ ʚ ʥʝʧʦʣʦʞʝʥʥʳʭ ʤʝʩʪʘʭ 

-  ʂʨʦʚʴ ʚ ʤʦʯʝ 

-  ʏʘʩʪʦʝ ʚʳʣʠʟʳʚʘʥʠʝ ʦʙʣʘʩʪʠ ʛʝʥʠʪʘʣʠʡ 

-  ɹʦʣʴʰʠʥʩʪʚʫ ʢʦʰʝʢ ʩ ʩʠʥʜʨʦʤʦʤ ʇʘʥʜʦʨʳ ʤʝʥʴʰʝ 10 ʣʝʪ [4].  

ʋ ʢʦʰʝʢ ʩʪʘʨʰʝ 10 ʣʝʪ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʩ ʜʨʫʛʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ, ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʠʣʠ ʢʘʤʥʷʤʠ 

ʚ ʤʦʯʝʚʦʤ ʧʫʟʳʨʝ. ʕʧʠʟʦʜʳ ʤʦʛʫʪ ʜʣʠʪʴʩʷ ʦʪ ʦʜʥʦʛʦ ʜʦ ʜʝʩʷʪʠ ʜʥʝʡ, ʠ ʤʦʛʫʪ ʧʝʨʝʤʝʞʘʪʴʩʷ 

ʧʝʨʠʦʜʘʤʠ ʚʠʜʠʤʦʡ ʥʦʨʤʳ, ʜʣʷʱʠʤʠʩʷ ʜʥʠ ʠʣʠ ʥʝʜʝʣʠ. 

ʇʨʠ ʬʠʟʠʢʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ ʤʦʞʝʪ ʙʳʪʴ ʫʪʦʣʱʝʥ ʠ ʯʫʚʩʪʚʠʪʝʣʝʥ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʘʣʴʧʘʮʠʠ. ʋʨʦʣʠʪʳ ʚ ʤʦʯʝʚʦʤ ʧʫʟʳʨʝ ʢʦʰʝʢ ʤʦʞʝʪ ʙʳʪʴ ʜʦʚʦʣʴʥʦ 

ʩʣʦʞʥʦ ʚʳʷʚʠʪʴ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʥʠ ʦʙʦʩʦʙʣʝʥʳ, ʧʦʩʢʦʣʴʢʫ ʢʨʝʧʠʪʘʮʠʠ ʥʝ ʙʫʜʝʪ [5]. 

ɽʱʝ ʚ 1925 ʛ. ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʠʯʠʥʳ, ʩʧʦʩʦʙʥʳʝ ʚʳʟʚʘʪʴ ʫʨʦʣʠʪʠʘʟ ʫ 

ʢʦʰʝʢ, ð ʦʞʠʨʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʤʘʣʦʧʦʜʚʠʞʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʧʦʩʪʦʷʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʩʫʭʦʛʦ ʢʦʨʤʘ ʠ ʢʘʩʪʨʘʮʠʷ. ɺʳʷʚʣʝʥʳ ʘʣʠʤʝʥʪʘʨʥʳʝ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ð ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʬʦʩʬʘʪʦʚ ʚ ʨʘʮʠʦʥʝ, ʤʘʛʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ 

ʚʠʨʫʩʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʣʠʪʦʚ.  

ʆʙʪʫʨʘʮʠʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʫʨʝʪʨʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʷʜʦʤ ʪʘʢʠʭ ʩʠʤʧʪʦʤʦʚ ʢʘʢ: 

ʜʠʟʫʨʠʷ, ʧʦʣʣʘʢʠʫʨʠʷ, ʛʝʤʘʪʫʨʠʷ ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ FUS 

(ʫʨʦʣʦʛʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʢʦʰʝʢ). ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʠ 

ʮʠʩʪʠʪʘ ʫ ʯʝʣʦʚʝʢʘ, ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʢʦʰʝʢ ʚʝʨʦʷʪʥʦʩʪʴ ʩʤʝʨʪʠ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ 

ʫʨʦʣʠʪʠʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ Homo sapiens ʠ ʩʦʙʘʢ. ʊʘʢʞʝ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ 

ʫʨʦʣʠʪʦʚ ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ (ʩʚʳʰʝ 95%) ʣʝʛʢʦ ʚʳʚʦʜʷʪʩʷ ʠ ʫʜʘʣʷʶʪʩʷ ʠʟ ʤʦʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ. ʅʝʬʨʦʣʠʪʳ ʫ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʤʦʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʷʭ ʯʝʣʦʚʝʢʘ, ʩʦʙʘʢ ʠ ʢʦʰʝʢ ʚʩʪʨʝʯʘʶʪʩʷ ʫʨʦʣʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʦʣʠ ʤʘʛʥʠʡ ʘʤʤʦʥʠʡ 

ʬʦʩʬʘʪ ʠ ʩʦʣʠ ʢʘʣʴʮʠʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʤʦʯʝʦʪʜʝʣʝʥʠʷ, ʦʙʲʝʜʠʥʝʥʥʘʷ ʪʝʨʤʠʥʦʤ FLUTD 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʝʤʘʪʫʨʠʝʡ, ʩʪʨʘʥʛʫʨʠʝʡ, ʜʠʟʫʨʠʝʡ, ʧʦʣʣʘʢʠʫʨʠʝʡ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ 

ʤʦʯʝʠʩʧʫʩʢʘʥʠʝʤ ʩ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʦʙʩʪʨʫʢʮʠʝʡ ʫʨʝʪʨʳ.  
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ʋ ʢʦʰʝʢ ʠʥʬʝʢʮʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʠʞʥʠʭ ʧʦʣʦʚʳʭ 

ʧʫʪʝʡ ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʯʝʤ ʫ ʩʦʙʘʢ. ʇʨʠʯʠʥʳ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ 

ʥʝʷʩʥʳ, ʦʜʥʘʢʦ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʩʯʠʪʘʝʪʩʷ ʚʳʩʦʢʘʷ ʦʩʤʦʣʷʣʴʥʦʩʪʴ ʢʦʰʘʯʴʠʭ 

ʚʳʜʝʣʝʥʠʡ. ʇʝʨʚʠʯʥʘʷ ʠʥʬʝʢʮʠʷ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʫ ʢʦʰʝʢ ʚʩʪʨʝʯʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʨʝʜʢʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ ʥʘʨʫʰʝʥʠʝ 

ʘʩʝʧʪʠʢʠ ʧʨʠ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʫʨʝʪʨʳ [6]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʩʪʨʝʩʩʘ, ʠʣʠ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʤʘʰʥʝʡ ʦʙʩʪʘʥʦʚʢʝ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚʳʟʚʘʪʴ 

ʩʪʨʝʩʩ, ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʩʦʙʨʘʪʴ ʘʥʘʤʥʝʟ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʢʨʝʧʠʪʘʮʠʠ ʠ 

ʤʘʩʩ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʢʘʤʥʝʡ ʠʣʠ ʦʧʫʭʦʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʦʩʪʦʨʦʞʥʫʶ ʧʘʣʴʧʘʮʠʶ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. ɸʥʘʤʥʝʟ ʧʦ ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʤʦʯʠ, ʧʦʩʝʚ ʤʦʯʠ, ʙʠʦʧʩʠʶ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ, ʋɿʀ, ʮʠʩʪʦʩʢʦʧʠʶ 

ʠ ʘʥʘʣʠʟ ʫʨʦʣʠʪʦʚ ʠ ʢʨʠʩʪʘʣʣʦʚ. ɸʥʘʣʠʟ ʤʦʯʠ ʠ ʧʦʩʝʚ ʤʦʯʠ, ʘ ʪʘʢʞʝ ʪʝʩʪ ʥʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʯʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʧʫʥʢʮʠʠ 

ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. ʄʦʯʫ ʩʣʝʜʫʝʪ ʩʦʙʠʨʘʪʴ, ʦʩʪʘʚʠʚ ʢʦʰʢʫ ʚ ʢʣʝʪʢʝ ʙʝʟ ʣʦʪʢʘ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʯʘʩʦʚ, ʟʘʪʝʤ ʧʨʦʚʝʩʪʠ ʩʝʜʘʮʠʶ ʢʝʪʘʤʠʥʦʤ ʚ ʜʦʟʝ 1-3 ʤʛ ʚʥʫʪʨʠʚʝʥʥʦ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʧʨʝʧʘʨʘʪ ʧʦʜʝʡʩʪʚʫʝʪ, ʘʩʩʠʩʪʝʥʪ ʜʦʣʞʝʥ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʫʨʝʪʨʫ, ʧʦʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʫʥʢʮʠʷ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʣʠʯʠʷ ʫʨʦʣʠʪʦʚ, ʦʧʫʭʦʣʝʡ ʠ ʜʠʚʝʨʪʠʢʫʣ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʠ ʮʠʩʪʦʛʨʘʬʠʶ ʩ ʜʚʦʡʥʳʤ ʢʦʥʪʨʘʩʪʦʤ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʪʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʋɿʀ. ʄʝʪʦʜ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʚʝʣʠʯʠʥʝ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʨʛʘʥʦʚ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʦ ʥʘʣʠʯʠʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʳʭ ʫʨʦʣʠʪʦʚ [7, 10]. 

ʍʦʪʷ ʚʦ ʤʥʦʛʠʭ ʢʣʠʥʠʢʘʭ ʜʘʥʥʳʡ ʪʠʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʮʠʩʪʦʛʨʘʬʠʷ ʧʦʟʚʦʣʷʝʪ 

ʫʚʠʜʝʪʴ ʧʦʜʩʣʠʟʠʩʪʳʝ ʩʛʫʩʪʢʠ ʢʨʦʚʠ, ʫʨʦʣʠʪʳ, ʦʧʫʭʦʣʠ ʠ ʜʠʚʝʨʪʠʢʫʣʳ. ɹʠʦʧʩʠʶ ʤʦʞʥʦ 

ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʩ ʧʦʤʦʱʴʶ ʮʠʩʪʦʩʢʦʧʠʠ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʧʪʘʪʘ ʤʦʯʝʚʦʛʦ 

ʧʫʟʳʨʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚʳʷʚʠʪʴ ʚʦʩʧʘʣʝʥʠʝ ʠ ʠʥʬʠʣʴʪʨʘʮʠʶ ʪʫʯʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʨʠʩʪʘʣʣʦʚ ʠ ʫʨʦʣʠʪʦʚ. 

ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘ ʨʝʥʛʝʥʦʛʨʘʤʤʝ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʧʦʯʝʢ ʠ ʥʝʨʦʚʥʦʩʪʴ ʠʭ ʢʦʥʪʫʨʘ. ʉʦʭʨʘʥʝʥʠʝ ʠʭ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʙʦʩʪʨʝʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [8].  

ʋʣʴʪʨʘʩʦʥʦʛʨʘʬʠʷ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʘʨʭʠʪʝʢʪʦʥʠʢʫ ʦʨʛʘʥʘ ʠ 

ʜʠʬʬʝʨʝʥʮʠʠʨʦʚʘʪʴ ʧʣʦʪʥʳʝ ʤʷʛʢʠʝ ʪʢʘʥʠ ʦʪ ʞʠʜʢʦʩʪʝʡ. ʉ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʯʝʢ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʦʯʝʯʥʦʡ ʧʘʨʝʥʭʠʤʳ, ʩʪʝʥʢʘʭ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʧʝʩʦʢ 

ʠ ʫʨʦʣʠʪʳ ʚʩʝʭ ʚʠʜʦʚ ʠ ʨʘʟʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʦʧʫʭʦʣʠ ʠ ʢʠʩʪʳ.  

ʇʨʠ ʮʠʩʪʠʪʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʘʷ ʵʭʦʛʝʥʥʘʷ ʚʟʚʝʩʴ ʚ ʧʦʣʦʩʪʠ ʤʦʯʝʚʦʛʦ 

ʧʫʟʳʨʷ, ʫʧʣʦʪʥʝʥʠʝ ʠ ʩʣʦʠʩʪʦʩʪʴ ʝʛʦ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʇʨʦʚʝʜʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʛʘʥʦʚ ʟʘʯʘʩʪʫʶ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʪʨʫʢʪʫʨʦʡ ʪʢʘʥʝʡ ʠ ʠʭ ʬʫʥʢʮʠʝʡ [9]. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ, ʩʦʙʨʘʥ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʘʥʘʤʥʝʟ, ʠ ʦʪʚʝʨʛʥʫʪʳ ʪʘʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʦʧʫʭʦʣʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʥʦʨʤ, ʫʨʦʪʦʣʠʘʟ ʠ 

ʠʥʬʝʢʮʠʷ ʤʦʯʝʚʳʚʦʜʷʱʝʛʦ ʧʫʪʠ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ ʉʠʥʜʨʦʤ ʇʘʥʜʦʨʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʢʦʨʨʝʢʮʠʠ ʠ ʣʝʯʝʥʠʷ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʫ ʢʦʰʝʢ ʩ ʩʠʥʜʨʦʤʦʤ ʇʘʥʜʦʨʳ, ʟʘʪʨʫʜʥʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ 

ʟʥʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʠʦʣʦʛʠʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠʨʦʜʘ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ (ʪʦ ʨʦʩʪ, ʪʦ ʫʙʳʣʴ) ʧʨʠʚʦʜʠʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʣʝʯʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʤ, 

ʛʜʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʧʣʘʮʝʙʦ ʙʳʣʦ ʙʳ ʩʪʦʣʴ ʞʝ ʵʬʬʝʢʪʠʚʥʦ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ, 

ʚʳʟʳʚʘʶʱʝʡ ʜʠʩʢʦʤʬʦʨʪ ʧʨʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʠ ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩʯʠʪʘʝʪʩʷ ʩʪʨʝʩʩ, ʠ 

ʧʦʵʪʦʤʫ ʙʘʟʦʚʳʤʠ ʚʠʜʘʤʠ ʣʝʯʝʥʠʷ ̫ʚʣʷʶʪʩʷ: 

- ʂʦʰʢʠ ð ʦʯʝʥʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʩʫʱʝʩʪʚʘ, ʠ ʠʤ ʥʫʞʥʦ ʩʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʉʣʝʜʫʝʪ 

ʤʝʥʴʰʝ ʙʝʩʧʦʢʦʠʪʴ ʜʦʤʘʰʥʝʝ ʞʠʚʦʪʥʦʝ, ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʛʪʝʪʦʯʢʠ, ʥʘʩʝʩʪʳ ʜʣʷ ʢʦʰʝʢ, ʦʪʜʝʣʴʥʳʝ ʤʠʩʢʠ ʠ ʧʦʠʣʢʠ. 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʨʤʦʚ, ʚʤʝʩʪʦ ʩʫʭʦʛʦ, ʧʦʚʳʰʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ. 

- ʊʝʨʘʧʠʷ ʪʨʠʮʠʢʣʠʯʝʩʢʠʤʠ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤʠ: ʘʤʠʪʨʠʧʪʠʣʠʥ, ʜʝʡʩʪʚʫʝʪ ʢʘʢ 

ʘʥʪʠʭʦʣʠʥʝʨʛʠʯʝʩʢʠʡ, ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʠʡ ʠ ʘʥʘʣʴʛʝʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ (10). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʠʥʜʨʦʤ ʇʘʥʜʦʨʳ ʫ ʢʦʰʝʢ ʷʚʣʷʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʠ ʚʳʟʳʚʘʶʱʝʡ ʤʥʦʞʝʩʪʚʦ 

ʚʦʧʨʦʩʦʚ ʧʘʪʦʣʦʛʠʝʡ ʠ ʤʦʞʝʪ ʧʨʠʯʠʥʷʪʴ ʩʪʨʘʜʘʥʠʷ ʢʘʢ ʩʘʤʦʡ ʢʦʰʢʝ, ʪʘʢ ʠ ʝʝ ʚʣʘʜʝʣʴʮʫ. 

ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʣʝʯʝʥʠʶ, ʩ 

ʧʦʣʥʳʤ ʚʳʷʚʣʝʥʠʝʤ ʧʘʪʦʛʝʥʝʟʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ ʵʪʦʡ ʩʪʘʪʴʝ. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʥʦʩʪʴ ʚʣʘʜʝʣʴʮʘ ʚʳʧʦʣʥʷʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʨʘʯʘ, 

ʧʦʩʢʦʣʴʢʫ ʫʩʧʝʭ ʣʝʯʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʝʛʦ ʜʝʡʩʪʚʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ 

ʧʝʨʚʳʭ ʤʝʩʪ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʂʨʦʤʝ ʠʥʬʝʢʮʠʡ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʩʫʱʝʩʪʚʫʶʪ ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʦʪʝʢʘʶʱʠʝ ʩ ʧʦʨʘʞʝʥʠʝʤ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʘ 

ʪʘʢʞʝ ʧʘʪʦʣʦʛʠʠ ʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʪʠʦʣʦʛʠʝʡ. ʖʚʝʥʠʣʴʥʳʡ ʮʝʣʣʶʣʠʪ (ʤʳʪ ʱʝʥʢʦʚ, 

ʶʚʝʥʠʣʴʥʘʷ ʧʠʦʜʝʨʤʠʷ) ð ʨʝʜʢʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʧʘʥʥʠʢʫʣʠʪʘ ʤʦʣʦʜʳʭ ʩʦʙʘʢ, ʯʘʱʝ 

ʱʝʥʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʘʩʝʧʪʠʯʝʩʢʠʤ ʚʦʩʧʘʣʝʥʠʝʤ ʧʦʜʢʦʞʥʦʡ 

ʢʣʝʪʯʘʪʢʠ.  

 

Abstract. According to statistics, dermatological pathologies of animals occupy one of the 

first places in the frequency of occurrence. In addition to infections and allergic reactions, there are 

autoimmune diseases that occur with the defeat of the skin, as well as pathologies with unknown 

etiology. Juvenile cellulite (washing of puppies, juvenile pyoderma) is a rare, idiopathic form of 

panniculitis of young dogs, more often puppies, characterized by generalized aseptic inflammation 

of the subcutaneous tissue.  

 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʙʘʢʘ, ʱʝʥʦʢ, ʜʝʨʤʘʪʦʣʦʛʠʷ, ʧʘʧʫʣʳ.  

 

Keywords: dog, puppy, dermatology, papules. 

 

ʇʦʷʚʣʝʥʠʝ ʚ ʜʦʤʝ ʩʦʙʘʢʠ ð ʚʩʝʛʜʘ ʨʘʜʦʩʪʥʦʝ ʠ ʩʯʘʩʪʣʠʚʦʝ ʩʦʙʳʪʠʝ, ʢ ʢʦʪʦʨʦʤʫ 

ʪʱʘʪʝʣʴʥʦ ʛʦʪʦʚʠʪʩʷ ʚʩʷ ʩʝʤʴʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʠʟʠʪʳ ʢ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʚʨʘʯʫ ʥʦʩʷʪ ʨʫʪʠʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʩʚʷʟʘʥʳ ʩ ʚʘʢʮʠʥʘʮʠʝʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʧʦ ʢʦʨʤʣʝʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ ʥʦʚʦʛʦ 

ʯʣʝʥʘ ʩʝʤʴʠ. ʉʠʪʫʘʮʠʷ ʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʩʦʙʘʢʘ ʥʝʟʜʦʨʦʚʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʞʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʩʦʙʘʢ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʥʘʤʥʦʛʦ ʧʨʦʱʝ, ʯʝʤ ʧʦʨʘʞʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʤʥʦʛʠʝ ʭʦʟʷʝʚʘ ʠʛʥʦʨʠʨʫʶʪ ʩʠʤʧʪʦʤʳ ʠʣʠ ʯʘʩʪʦ ʟʘʥʠʤʘʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʠʩʢʦʤ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʯʝʤ ʫʭʫʜʰʘʶʪ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ ʠ 

ʧʨʠʚʦʜʷʪ ʢ ʦʩʣʦʞʥʝʥʠʷʤ. ɿʥʘʥʠʷ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʫ ʞʠʚʦʪʥʳʭ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʫʣʫʯʰʠʪʴ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʖʚʝʥʠʣʴʥʳʡ ʮʝʣʣʶʣʠʪ (ʶʚʝʥʠʣʴʥʘʷ ʧʠʦʜʝʨʤʠʷ) ð ʵʪʦ ʩʝʨʴʝʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʜʦʩʪʠʛʘʝʪ ʩʣʠʟʠʩʪʳʭ ʠ ʢʦʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫ ʩʦʙʘʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ (ʭʦʪʷ ʨʝʜʢʦ ʦʧʠʩʘʥʦ ʫ ʚʟʨʦʩʣʳʭ ʩʦʙʘʢ). ʕʪʦʪ ʜʝʨʤʘʪʦʟ ʷʚʣʷʝʪʩʷ 

ʧʩʝʚʜʦʧʠʦʜʝʨʤʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʛʥʦʡ, ʚʟʷʪʳʡ ʠʟ ʥʝʜʘʚʥʠʭ ʧʦʨʘʞʝʥʠʡ, ʩʪʝʨʠʣʝʥ (ʯʘʩʪʦ ʩʪʘʨʳʝ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 
ʊ. 5. ˉ4. 2019 

DOI: 10.33619/2414-2948/41 

 

246 

 

ʧʦʨʘʞʝʥʠʷ ʚʪʦʨʠʯʥʦ ʩʫʧʝʨʠʥʬʠʮʠʨʦʚʘʥʳ), ʠ ʵʬʬʝʢʪʠʚʥʦ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ.  

ɿʘʙʦʣʝʚʘʥʠʝ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʥʝʜʝʣʴ ʜʦ 4 (6) ʤʝʩʷʮʝʚ. ʇʦʨʦʜʥʘʷ 

ʠ ʧʦʣʦʚʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʥʝ ʚʳʷʚʣʝʥʘ [1], ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʯʘʩʪʦ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʜʘʥʥʫʶ ʧʘʪʦʣʦʛʠʶ ʫ ʱʝʥʢʦʚ ʪʘʢʠʭ ʧʦʨʦʜ ʢʘʢ ʪʘʢʩʘ, ʟʦʣʦʪʠʩʪʳʡ ʨʝʪʨʠʚʝʨ, 

ʣʘʙʨʘʜʦʨ ʨʝʪʨʠʚʝʨ, ʟʦʣʦʪʠʩʪʳʡ ʩʝʪʪʝʨ, ʙʠʛʣʴ, ʧʦʡʥʪʝʨ [2]. ɺ ʦʜʥʦʤ ʧʦʤʝʪʝ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴʩʷ 

ʧʦʨʘʞʝʥʠʝ ʢʘʢ ʦʜʥʦʛʦ ʱʝʥʢʘ, ʪʘʢ ʠ ʥʝʩʢʦʣʴʢʠʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʠʥʬʝʢʮʠʦʥʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ð ʦʪʝʢ ʤʦʨʜʳ, ʦʩʦʙʝʥʥʦ ʥʦʩʘ, ʧʝʨʠʦʨʙʠʪʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, 

ʥʘ ʚʝʢʘʭ ʠ ʛʫʙʘʭ (ʈʠʩʫʥʦʢ 2). ʇʨʠ ʬʠʟʠʢʘʣʴʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʨʝʛʠʦʥʘʨʥʳʭ (ʧʦʜʯʝʣʶʩʪʥʳʭ) ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʦʩʪʨʦ, ʚ ʪʝʯʝʥʠʝ 

1-2 ʩʫʪʦʢ ʨʘʟʚʠʚʘʶʪʩʷ ʧʘʧʫʣʳ ʠ ʧʫʩʪʫʣʳ, ʢʦʪʦʨʳʝ ʚʩʢʨʳʚʘʷʩʴ, ʦʙʨʘʟʫʶʪʩʷ ʢʦʨʢʠ. ɺ ʨʘʟʛʘʨ 

ʟʘʙʦʣʝʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʧʦʨʘʞʝʥʠʡ ï ʚʝʢʠ, ʛʫʙʳ, ʩʧʠʥʢʘ ʥʦʩʘ, ʧʦʜʙʦʨʦʜʦʢ, 

ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ ʠ ʜʘʞʝ ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʣʫʭʦʚʦʡ ʢʘʥʘʣ (ʚʪʦʨʠʯʥʳʡ 

ʦʪʠʪ).  

ʇʦʜʯʝʣʶʩʪʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʩʠʤʤʝʪʨʠʯʥʦ ʫʚʝʣʠʯʝʥʳ, ʚʦʟʤʦʞʥʦ ʠʭ 

ʘʙʩʮʝʜʠʨʦʚʘʥʠʝ. ʀʟʨʝʜʢʘ ʧʦʨʘʞʝʥʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʜʨʫʛʠʝ ʯʘʩʪʠ ʪʝʣʘ (ʯʘʱʝ ʪʫʣʦʚʠʱʝ). ʊʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʩʠʩʪʝʤʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʚ ʚʠʜʝ ʘʥʦʨʝʢʩʠʠ, ʜʝʧʨʝʩʩʠʠ, ʣʠʭʦʨʘʜʢʠ, ʙʦʣʠ ʚ ʩʫʩʪʘʚʘʭ. ʅʘʙʣʶʜʘʶʪʩʷ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʘʣʣʦʧʝʮʠʠ, ʧʨʠ ʛʣʫʙʦʢʠʭ ʧʦʨʘʞʝʥʠʷʭ ʧʦʚʨʝʞʜʘʶʪʩʷ ʚʦʣʦʩʷʥʳʝ 

ʬʦʣʣʠʢʫʣʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʫʙʮʦʚ ʥʘ ʤʦʨʜʝ ʚ ʤʝʩʪʘʭ 

ʧʦʨʘʞʝʥʠʷ.  

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʜʠʘʛʥʦʟ ð ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʜʝʨʤʘʪʦʬʠʪʦʟʳ [3], 

ʧʘʨʘʟʠʪʘʨʥʳʝ ʧʦʨʘʞʝʥʠʷ (ʜʝʤʦʜʝʢʦʟ, ʩʘʨʢʦʧʪʦʟ) [4]. ɺʘʞʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʷʚʣʷʝʪʩʷ ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʢʦʙʦʚ ʠ ʤʘʟʢʦʚ ʦʪʧʝʯʘʪʢʦʚ ʩ ʢʦʞʠ. ʉʦʜʝʨʞʠʤʦʝ ʧʫʩʪʫʣ ʩʪʝʨʠʣʴʥʦʝ 

ʧʠʦʛʨʘʥʫʣʝʤʘʪʦʟʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, (ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʚʪʦʨʠʯʥʦ ʧʨʠ 

ʠʟʲʷʟʚʣʝʥʠʷʭ), ʚ ʤʘʟʢʘʭ ʦʙʥʘʨʫʞʠʣʠʩʴ ʥʝʡʪʨʦʬʠʣʳ ʠ ʤʘʢʨʦʬʘʛʠ (ʈʠʩʫʥʦʢ 1, 2). 

  

 

 

 

 

ʈʠʩʫʥʦʢ 1. ʎʠʪʦʣʦʛʠʯʝʩʢʦʝ                                      

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʧʫʩʪʫʣ. 

  

ʈʠʩʫʥʦʢ 2. ʂʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʧʘʪʦʣʦʛʠʠ. ʆʢʨʘʩʢʘ çɼʠʬʬ-ʢʚʠʢè. 

 

ʇʨʦʛʥʦʟ ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʠ ʘʜʝʢʚʘʪʥʦʤ ʣʝʯʝʥʠʠ ð ʙʣʘʛʦʧʨʠʷʪʥʳʡ.  

ʃʝʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʝ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʘʤʦʪʨʘʚʤʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʱʠʪʥʳʡ ʚʦʨʦʪʥʠʢ. ʇʨʝʧʘʨʘʪʦʤ ʚʳʙʦʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʥʠʟʦʣʦʥ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ 

ʜʦʟʝ 2 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ/ʜʝʥʴ, ʚ ʜʨʦʙʥʳʭ ʜʦʟʘʭ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʨʝʤʠʩʩʠʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 
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ʩʥʠʞʝʥʠʝʤ ʜʦʟʳ. ʄʝʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʘʩʪʚʦʨʘʤʠ ʘʥʪʠʩʝʧʪʠʢʦʚ. ʇʨʠ 

ʨʘʟʚʠʪʠʠ ʚʪʦʨʠʯʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʪʷʞʝʣʳʭ ʚʪʦʨʠʯʥʳʭ 

ʣʠʤʬʘʜʝʥʠʪʘʭ ʥʘʟʥʘʯʘʶʪ ʘʥʪʠʙʠʦʪʠʢʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʜʦʟʘʭ.  

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʶʚʝʥʠʣʴʥʦʛʦ ʮʝʣʣʶʣʠʪʘ ʠ ʛʨʘʤʦʪʥʦ ʧʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ ʠ ʠʟʙʝʞʘʪʴ ʪʷʞʝʣʳʭ 

ʦʩʣʦʞʥʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʥʪʠʣʦʧʘ ʢʘʥʥʘ ð ʢʨʫʧʥʦʝ ʘʬʨʠʢʘʥʩʢʦʝ ʞʚʘʯʥʦʝ ʞʠʚʦʪʥʦʝ, ʭʦʨʦʰʦ 

ʧʦʜʜʘʶʱʝʝʩʷ ʦʜʦʤʘʰʥʠʚʘʥʠʶ ʠ ʠʤʝʶʱʝʝ ʦʛʨʦʤʥʳʡ ʬʝʨʤʝʨʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʪʥʦʛʦ ʤʷʩʘ. ʋʩʪʦʡʯʠʚʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʘʤ ʜʦʤʝʩʪʠʢʘʮʠʠ ʘʥʪʠʣʦʧʳ 

ʢʘʥʥʘ ʥʝ ʦʩʣʘʙʝʚʘʝʪ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʜʦʤʘʰʥʠʚʘʥʠʝ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʢʦʡ ʬʘʫʥʳ ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʢʫʣʴʪʫʨʥʦʝ ʭʦʟʷʡʩʪʚʦ ʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ. 

ɸʥʪʠʣʦʧʘ ʢʘʥʥʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʶʱʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ 

ʘʬʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ (ʖɸʈ, ʂʝʥʠʷ, ʅʘʤʠʙʠʷ, ʠ ɿʠʤʙʘʙʚʝ), ʛʜʝ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʝʝ 

ʦʜʦʤʘʰʥʠʚʘʥʠʶ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 450 ʜʦ 942 ʢʛ ʜʣʷ ʤʫʞʩʢʠʭ ʦʩʦʙʝʡ ʠ ʦʪ 

317 ʜʦ 470 ʢʛ ʜʣʷ ʞʝʥʩʢʠʭ. ʄʷʩʦ ʠ ʢʦʞʘ ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ ʪʨʘʜʠʮʠʦʥʥʦ ʮʝʥʠʣʠʩʴ ʦʭʦʪʥʠʢʘʤʠ, 

ʤʷʩʦ ʪʘʢʞʝ ʩʯʠʪʘʣʦʩʴ ʩʘʤʳʤ ʚʢʫʩʥʳʤ ʚ ʖʞʥʦʡ ɸʬʨʠʢʝ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʚʳʜʘʶʱʠʤʩʷ 

ʢʘʯʝʩʪʚʘʤ ʘʥʪʠʣʦʧʘ ʢʘʥʥʘ ʙʳʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ FAO ʢʘʢ ʚʠʜ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ 

ʦʜʦʤʘʰʥʠʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʝʨʤʝʨʳ ʚʳʨʘʱʠʚʘʶʪ ʢʘʥʥ ʚ ʙʦʣʴʰʠʭ ʦʛʦʨʦʞʝʥʥʳʭ 

ʟʘʛʦʥʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʄʷʩʦ ʘʥʪʠʣʦʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʚ̫ʜʠʥʦʡ 

ʦʢʘʟʘʣʦʩʴ ʙʦʣʝʝ ʪʝʤʥʳʤ ʠ ʤʝʥʝʝ ʞʝʣʪʦʚʘʪʳʤ. ʆʥʦ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦʛʦ ʞʠʨʘ ʠ ʦʙʱʝʛʦ ʢʦʣʣʘʛʝʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʷʩʘ 

ʘʥʪʠʣʦʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʚʷʜʠʥʦʡ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʢʫʣʠʥʘʨʥʫʶ ʮʝʥʥʦʩʪʴ ʤʷʩʘ 

ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ.   

 

Abstract. Common eland is a large African ruminant that is suitable for domestication and has 

a huge farming potential for producing lean meat. Sustainable interest in the problems of 

domestication of eland antelope has not weakened lately due to the increasing need for more 

rational use of natural resources. The domestication of the most promising mammalian species is 

one of the ways of the more rational use of the wild fauna and involvement of its representatives in 

the cultural economy. Canna antelope is becoming increasingly popular in some countries of the 

African continent (South Africa, Kenya, Namibia, and Zimbabwe), where its domestication is 

actively conducted. Average body weight varies from 450 to 942 kg for males and from 317 to 470 

kg for females. Meat and skin of common eland were traditionally prized by hunters, meat was also 

considered the most delicious in South Africa. Thanks to its outstanding qualities, eland has been 
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recommended as a candidate for domestication by the FAO. Currently, farmers grow common eland 

in largely enclosed pens for meat production. The meat of eland compared to beef was found darker 

and less yellowish. It has a lower contents of intramuscular fat and total collagen. Studies of the 

organoleptic properties of antelopeôs meat compared to beef have confirmed the high culinary value 

of antelopeôs meat.  
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʣʦʧʘ ʢʘʥʥʘ, ʤʘʩʩʘ, ʤʳʰʝʯʥʘʷ ʪʢʘʥʴ, ʞʠʨ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. 
 

Keywords: common eland, mass, muscle tissue, fat, organoleptic properties. 

 

ɸʥʪʠʣʦʧʘ ʢʘʥʥʘ (Taurotragus oryx Pallas 1766) ð ʢʨʫʧʥʦʝ ʘʬʨʠʢʘʥʩʢʦʝ ʞʚʘʯʥʦʝ 

ʞʠʚʦʪʥʦʝ, ʭʦʨʦʰʦ ʧʦʜʜʘʶʱʝʝʩʷ ʦʜʦʤʘʰʥʠʚʘʥʠʶ ʠ ʠʤʝʶʱʝʝ ʦʛʨʦʤʥʳʡ ʬʝʨʤʝʨʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʪʥʦʛʦ ʤʷʩʘ. ʕʪʦʪ ʚʠʜ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ ʪʨʝʪʠ ʘʬʨʠʢʘʥʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʷʩʴ ʚ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʥʘ ʚʳʩʦʪʘʭ ʜʦ 4600 ʤ [1ï2]. ʇʦ 

ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʦʯʫʶʱʠʝ ʘʥʪʠʣʦʧʳ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʩʝʟʦʥʥʦ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʧʠʱʠ ʠ 

ʚʦʜʳ [3]. ʀʭ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʦʪʢʨʳʪʳʭ ʨʘʚʥʠʥʘʭ, ʚ ʩʘʚʘʥʥʘʭ ʠʣʠ ʚ ʣʝʩʠʩʪʳʭ ʤʝʩʪʥʦʩʪʷʭ. 

ʆʥʠ ʠʟʙʝʛʘʶʪ ʛʫʩʪʳʭ ʣʝʩʦʚ[4]. ʅʘʩʝʣʷʷ ʦʪʢʨʳʪʳʝ ʤʝʩʪʘ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ, ʭʦʪʷ 

ʨʘʟʤʝʨ ʛʨʫʧʧ ʯʘʩʪʦ ʫʤʝʥʴʰʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʩʧʣʦʯʝʥʥʦʩʪʴ ʛʨʫʧʧʳ ʪʨʫʜʥʝʝ ʧʦʜʜʝʨʞʠʚʘʪʴ [5]. 

ɸʥʪʠʣʦʧʳ ʢʘʥʥʘ, ʢʘʢ ʞʚʘʯʥʳʝ ʞʠʚʦʪʥʳʝ, ʠʤʝʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʠʪʘʪʴʩʷ ʛʨʫʙʳʤ ʢʦʨʤʦʤ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ 

ʦʢʦʣʦ ʜʚʫʭ ʥʝʜʝʣʴ. ʕʪʘ ʘʜʘʧʪʘʮʠʷ ʧʦʤʝʱʘʝʪ ʠʭ ʤʝʞʜʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ, 

ʩʤʝʰʘʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʢʦʨʤʘ. ɸʥʪʠʣʦʧʘ ʢʘʥʥʘ ʜʦʩʪʘʪʦʯʥʦ ʠʟʙʠʨʘʪʝʣʴʥʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʦʨʤʘ. ʀʭ ʩʧʦʩʦʙ ʢʦʨʤʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʤ, ʦʥʠ ʠʟʙʝʛʘʶʪ ʢʦʨʤʘ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ ʢʘʢ ʤʦʞʥʦ ʜʦʣʴʰʝ [6]. 

ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʪʝʣʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 450 ʜʦ 942 ʢʛ ʜʣʷ ʤʫʞʩʢʠʭ ʦʩʦʙʝʡ  ʠ ʦʪ 317 ʜʦ 470 

ʢʛ ʜʣʷ ʞʝʥʩʢʠʭ [1]. ɸʥʪʠʣʦʧʳ ʢʘʥʥʘ ʠʤʝʶʪ ʜʣʠʥʥʳʝ ʩʧʠʨʘʣʝʚʠʜʥʳʝ ʨʦʛʘ ʩ ʛʣʘʜʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ [5]. ɻʨʝʙʝʥʴ ʠʟ ʚʦʣʦʩ ʠʜʝʪ ʦʪ ʟʘʪʳʣʢʘ ʢ ʤʘʣʝʥʴʢʦʤʫ ʛʦʨʙʫ ʩʚʝʪʣʝʝʪ/ʙʝʣʝʝʪ; 

ʤʫʞʩʢʠʝ ʦʩʦʙʠ ʠʤʝʶʪ ʢʨʫʧʥʳʡ ʧʫʯʦʢ ʚʦʣʦʩ ʥʘ ʣʙʫ [4]. ʇʦʜʛʨʫʜʦʢ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʦʙʦʠʭ 

ʧʦʣʦʚ. ʋ ʩʘʤʮʦʚ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ ʩ ʚʦʟʨʘʩʪʦʤ. ʏʘʩʪʦ ʧʦʜʛʨʫʜʦʢ ʩʚʠʩʘʝʪ 

ʧʦʯʪʠ ʜʦ ʟʘʧʷʩʪʠʡ [7]. 

ʎʚʝʪ ʰʢʫʨʳ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ; ʉʘʤʮʳ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʤʝʥʷʪʴ ʮʚʝʪ ʥʘ ʩʝʨʦ-ʛʦʣʫʙʦʡ ʩ 

ʚʦʟʨʘʩʪʦʤ [8]. ʋ ʘʥʪʠʣʦʧ ʧʦ ʙʦʢʘʤ ʦʪ 2 ʜʦ 15 ʧʦʧʝʨʝʯʥʳʭ ʙʝʣʳʭ ʧʦʣʦʩ; ʧʝʨʝʜʥʠʝ ʧʦʣʦʩʳ 

ʙʦʣʝʝ ʯʝʪʢʠʝ, ʯʝʤ ʟʘʜʥʠʝ [9]. ʎʚʝʪ ʠʭ ʰʢʫʨʳ ʠ ʦʪʯʝʪʣʠʚʦʩʪʴ ʧʦʣʦʩ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʚʩʝʡ 

ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʩʨʝʜʠ ʧʦʜʚʠʜʦʚ [10]. ʋ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʝʩʪʴ ʯʝʨʥʦʝ ʧʷʪʥʦ ʥʘ 

ʟʘʜʥʝʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʝʨʝʜʥʠʭ ʥʦʛ ʠ ʪʝʤʥʘʷ ʜʦʨʩʘʣʴʥʘʷ ʧʦʣʦʩʘ, ʙʝʛʫʱʘʷ ʚʥʠʟ ʧʦ ʩʧʠʥʝ [11]. 

ɸʥʪʠʣʦʧʘ ʢʘʥʥʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʪʨʷʜʫ 

Artiodactyla, ʧʦʜʦʪʨʷʜʫ Ruminantia, ʩʝʤʝʡʩʪʚʫ Bovidae, ʧʦʜʩʝʤʝʡʩʪʚʫ Bovinae, ʪʨʠʙʝ 

Tragelaphini, ʨʦʜʫ Taurotragus [5]. 

ɺʠʜ ɸʥʪʠʣʦʧʘ ʢʘʥʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʚʠʜʦʚ. ʈʘʟʜʝʣʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʢʨʘʩʝ 

ʰʢʫʨʳ: T. oryx oryx (ʶʞʥʘʷ ɸʬʨʠʢʘ, ʚʢʣʶʯʘʷ ʅʘʤʠʙʠʶ, ɹʦʪʩʚʘʥʫ, ʉʚʘʟʠʣʝʥʜ ʠ ʖɸʈ) ʠ T. o. 

livingstonii (ʚʦʩʪʦʯʥʘʷ ɸʬʨʠʢʘ ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʧʘʜʘ, ʚʢʣʶʯʘʷ ʉʫʜʘʥ, ʕʬʠʦʧʠʶ, ʉʦʤʘʣʠ, 

ʂʝʥʠʶ, ʊʘʥʟʘʥʠʶ, ʋʛʘʥʜʫ, ʈʫʘʥʜʫ, ɼʝʤʦʢʨʘʪʠʯʝʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ ʂʦʥʛʦ, ɸʥʛʦʣʫ) [12]. 

ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʘʥʪʠʣʦʧʘ ʢʘʥʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʨʦʜʫ Tragelaphus, ʠ 

ʧʨʠʟʥʘʶʪ ʪʨʝʪʠʡ ʧʦʜʚʠʜ T. o. pattersonianus, ʢʘʢ ʩʝʚʝʨʥʳʡ (ʉʝʚʝʨ ʊʘʥʟʘʥʠʠ) [13]. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʣʘʩʪʷʤʠ 
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ʤʪɼʅʂ (mtDNA ð ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘ ̫ɼʅʂ) ʞʠʚʦʪʥʳʭ ʠʟ ʨʦʜʦʩʣʦʚʥʳʭ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ 

ɸʬʨʠʢʠ [14]. 

ʄʷʩʦ ʠ ʢʦʞʘ ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ ʪʨʘʜʠʮʠʦʥʥʦ ʮʝʥʠʣʠʩʴ ʦʭʦʪʥʠʢʘʤʠ [15]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʬʝʨʤʝʨʳ ʚʳʨʘʱʠʚʘʶʪ ʢʘʥʥ ʚ ʙʦʣʴʰʠʭ ʦʛʦʨʦʞʝʥʥʳʭ ʟʘʛʦʥʘʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʷʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ɼʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʧʨʦʰʣʘ ʜʦʤʝʩʪʠʢʘʮʠʷ ʘʥʪʠʣʦʧ ʚ ɸʩʢʘʥʠʷïʅʦʚʘ ʥʘ ʋʢʨʘʠʥʝ, 

ʢʫʜʘ ʞʠʚʦʪʥʳʭ ʟʘʚʝʟʣʠ ʚ 1892 ʛ. ʠ ʩʪʘʜʦ ʠʭ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʧʦʣʥʷʣʦʩʴ ʚʧʦʩʣʝʜʩʪʚʠʠ. ʊʘʢʞʝ 

ʩ 2002 ʛ. ɸʥʪʠʣʦʧ ʢʘʥʥʘ ʨʘʟʚʦʜʷʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʬʘʢʫʣʴʪʝʪʘ ʪʨʦʧʠʯʝʩʢʠʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʏʝʰʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʚ ʇʨʘʛʝ. ɸʥʪʠʣʦʧ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ, ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ [16]. 

ʋʯʝʥʳʝ ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜʠʢʫ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ, ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʢʘʥʥ ʚ ʥʝʚʦʣʝ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʨʝʜʠ ʦʜʦʤʘʰʥʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʙʨʠʜʠʥʛʦʤ, ʫʤʝʥʴʰʠʪʴ ʧʦʪʝʨʶ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʧʫʣʷʮʠʠ ʜʣʷ ʨʝʠʥʪʨʦʜʫʢʮʠʠ (ʝʩʣʠ ʦʥʘ ʧʦʥʘʜʦʙʠʪʩʷ) ʠ ʫʢʨʝʧʣʝʥʠʷ ʜʠʢʠʭ ʩʪʘʜ [17]. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʡ ʧʦʪʝʨʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʥʘʜʣʝʞʘʱʝʤʫ ʫʧʨʘʚʣʝʥʠʶ, 

ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʫʨʦʚʥʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʧʫʣʷʮʠʡ ʚʥʫʪʨʠ ʚʠʜʦʚ, ʯʪʦʙʳ 

ʵʚʦʣʶʮʠʦʥʥʦ ʟʥʘʯʠʤʳʝ ʝʜʠʥʠʮʳ ʠ ʧʦʜʚʠʜʳ ʩʦʭʨʘʥʷʣʠʩʴ ʢʘʢ ʩʧʣʦʯʝʥʥʳʝ, ʥʝʟʘʚʠʩʠʤʦ 

ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʧʦʧʫʣʷʮʠʠ [18]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʣʝʜʥʠʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ɼʅʂïʥʫʢʣʝʦʪʠʜʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʚʦʣʝ ʞʠʚʦʪʥʳʭ ʙʳʣʠ 

ʧʦʣʫʯʝʥʥʳʝ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʉɽʂɺɽʅʀʈʆɺɸʅʀʗ ʂʆʅʊʈʆʃʔʅʆʁ ʆɹʃɸʉʊʀ ʄʀʊʆʍʆʅɼʈʀɸʃʔʅʆʁ ɼʅʂ 

ʂʦʜ ʤʝʩʪʘ ʩʙʦʨʘ ʧʨʦʙ: PL=Port Lympne, UK.-1. [19] 

 

Species n Collection 

(samples) 

Sample 

type 

Haplotypes 

observed 

Translocation 

Issue 

Results 

Eland 10 PL FTA card 3 ʖʞʥʳʡ(S) ʠʣʠ 

ɺʦʩʪʦʯʥʳʡ (E) 

S=50%; 

E=50% 

 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʚʳʜʘʶʱʠʤʩʷ ʢʘʯʝʩʪʚʘʤ ɸʥʪʠʣʦʧʘ ʢʘʥʥʘ ʙʳʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ FAO 

ʢʘʢ ʚʠʜ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʦʜʦʤʘʰʥʠʚʘʥʠʷ [20]. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʤʷʩʘ ʠ ʢʘʯʝʩʪʚʫ ʤʷʩʘ [21-23]. 

ʄʷʩʦ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʠʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʨʘ ʠ 

ʙʦʣʴʰʝ ʥʝʥʘʩʳʱʝʥʥʳʭ ʠ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ [24]. ʉʦʩʪʘʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ 

ʥʝʢʦʪʦʨʳʭ ʪʢʘʥʷʭ ɸʥʪʠʣʦʧʳ ʢʘʥʥʘ ʠ ʜʠʢʠʭ ʙʫʡʚʦʣʦʚ ʩʨʘʚʥʠʚʘʣʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ; ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ ʪʢʘʥʷʭ ɸʥʪʠʣʦʧʳ ʢʘʥʥʘ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʙʫʡʚʦʣʦʚ, ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ ʧʠʱʝʚʳʭ ʧʨʠʚʳʯʝʢ [25]. 

ʉʲʝʜʦʙʥʳʝ ʩʫʙʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ 

ʧʠʪʘʪʝʣʴʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. ʆʜʥʘʢʦ, ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʜʘʯʝʡ ʟʦʦʥʦʟʦʚ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʨʅ ʧʠʱʝʚʦʛʦ 

ʩʫʙʧʨʦʜʫʢʪʘ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʜʠʯʠ ʙʳʣʠ ʚʳʰʝ 6 [26]. ʕʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʨ ʜʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʧʘʪʦʛʝʥʦʚ ʚ ʩʲʝʜʦʙʥʳʭ 

ʩʫʙʧʨʦʜʫʢʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʵʥʜʝʤʠʯʥʳʭ ʨʘʡʦʥʦʚ. ɿʥʘʯʝʥʠʝ ʨʅ ʧʝʯʝʥʠ ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ 

ʩʦʩʪʘʚʣʷʣʦ 6,25Ñ0,20, ʘ ʟʥʘʯʝʥʠʝ ʨʅ ʣʝʛʢʠʭ ʩʦʩʪʘʚʣʷʣʦ 6,68Ñ0,18 ʯʝʨʝʟ ʯʝʪʳʨʝ ʯʘʩʘ ʧʦʩʣʝ 

ʫʙʦʷ [16]. 
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ʉʨʘʚʥʠʚʘʣʦʩʴ ʤʷʩʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ Fleckvieh ʠ ʩʘʤʮʦʚ ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʨʘʱʝʥʳ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʦʣʷ ʦʙʱʝʛʦ PUFA (polyunsaturated fatty 

acids) ʙʳʣʘ ʚʳʰʝ ʫ ʘʥʪʠʣʦʧ, ʥʦ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ PUFA ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ ʨʘʟʥʳʭ 

ʚʠʜʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚʳʰʝ. ʇʨʦʧʦʨʮʠʠ SFA 

(saturated fatty acids) ʠ MUFA (monounsaturated fatty acids) ʙʳʣʠ ʚʳʰʝ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ [23]. ʄʷʩʦ ʘʥʪʠʣʦʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʚʷʜʠʥʦʡ ʦʢʘʟʘʣʦʩʴ ʙʦʣʝʝ ʪʝʤʥʳʤ ʠ ʤʝʥʝʝ 

ʞʝʣʪʦʚʘʪʳʤ. ʆʥʦ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʥʫʪʨʠʤʳʰʝʯʥʦʛʦ ʞʠʨʘ ʠ ʦʙʱʝʛʦ 

ʢʦʣʣʘʛʝʥʘ. ʄʷʩʦ ʘʥʪʠʣʦʧʳ ʧʦʣʫʯʠʣʦ ʙʦʣʝʝ ʥʠʟʢʠʝ ʦʮʝʥʢʠ ʚʦ ʚʨʝʤʷ ʩʝʥʩʦʨʥʦʡ ʦʮʝʥʢʠ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʪʘʢʞʝ ʚʦʟʨʘʩʪʦʤ ʫʙʠʪʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʙʳʢʠ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʳʣʠ ʟʘʙʠʪʳ ʚ ʚʦʟʨʘʩʪʝ 18 ʤʝʩʷʮʝʚ, ʘ ʢʘʥʥʳ ð ʚ ʚʦʟʨʘʩʪʝ 36 ʤʝʩʷʮʝʚ [16]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʷʩʘ ʘʥʪʠʣʦʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʚʷʜʠʥʦʡ 

ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʢʫʣʠʥʘʨʥʫʶ ʮʝʥʥʦʩʪʴ ʤʷʩʘ ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ [22]. ʅʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʦ ʤʷʩʦ ʘʥʪʠʣʦʧʳ, ʚʳʜʝʨʞʘʥʥʦʝ ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ ʠ ʧʨʠʛʦʪʦʚʣʝʥʥʦʝ ʧʨʠ 

ʢʦʥʝʯʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ 80 ÁC. ɹʦʣʝʝ ʥʠʟʢʘʷ ʚʥʫʪʨʝʥʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʚʨʝʤʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʣʫʯʰʝ ʧʦʜʭʦʜʠʣʘ ʜʣʷ ʤʷʩʘ, ʚʳʜʝʨʞʘʥʥʦʛʦ ʚ ʪʝʯʝʥʠʝ ʩʝʤʠ ʜʥʝʡ. ʄʷʩʦ, 

ʚʳʜʝʨʞʘʥʥʦʝ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʠ ʧʨʠʛʦʪʦʚʣʝʥʥʦʝ ʧʨʠ ʢʦʥʝʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 90 Áʉ, ʠʤʝʣʦ 

ʣʫʯʰʠʝ ʚʢʫʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʦʥʦ ʧʦʣʫʯʠʣʦ ʭʫʜʰʠʝ ʦʮʝʥʢʠ ʧʦ ʩʦʯʥʦʩʪʠ, 

ʞʝʚʘʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ ʠ ʧʦ ʦʙʱʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ [16]. ʋ ʤʷʩʘ ʘʥʪʠʣʦʧ ʦʪʩʫʪʩʪʚʫʝʪ 

ʤʨʘʤʦʨʥʦʩʪʴ [22, 27]. 

ɺ ʏʝʭʠʠ ʙʳʣ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʜʠʝʪʳ, ʦʙʦʛʘʱʝʥʥʦʡ 

ʵʥʝʨʛʠʝʡ ʠ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʥʘ ʤʷʩʥʫ  ʁʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʥʪʠʣʦʧ ʢʘʥʥʘ: ɼʝʩʷʪʴ ʤʦʣʦʜʳʭ 

ʤʫʞʩʢʠʭ ʦʩʦʙʝʡ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʣʘ 

ʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʫʶ ʜʠʝʪʫ (n = 5), ʘ ʚʪʦʨʘʷ ʧʦʣʫʯʘʣʘ ʦʙʦʛʘʱʝʥʥʫʶ (n = 5). ɾʠʚʦʪʥʳʝ ʩ 

ʦʙʦʛʘʱʝʥʥʦʡ ʧʠʱʝʡ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʛʨʫʜʥʦʛʦ ʩʘʣʘ (ʨ = 0,012), 

ʦʙʱʝʛʦ ʩʘʣʘ (ʨ = 0,025), ʦʪʜʝʣʷʝʤʦʛʦ ʞʠʨʘ (ʨ = 0,002) ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʪʫʰʠ (ʨ = 

0,009). ʄʷʩʦ ʞʠʚʦʪʥʳʭ ʩ ʦʙʦʛʘʱʝʥʥʦʡ ʧʠʱʝʡ ʠʤʝʣʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ (ʨ = 

0,0291), ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʮʠʦʥʘ ʠ ʩʦʩʪʦʷʥʠʷ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ(ʨ 

= 0,0007). ʍʠʤʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʷʩʘ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʤʷʩʥʦʡ ʯʘʩʪʠ (ʨ <0,0001). ʊʝʢʩʪʫʨʥʳʝ ʠ ʮʚʝʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʮʝʥʝʥʥʳʝ ʫ 25 

ʞʠʚʦʪʥʳʭ, ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʤʳʮh (ʨ <0,0001), ʧʦʢʨʘʩʥʝʥʠʝ ʪʘʢʞʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘ (ʨ = 0,0063) ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ (ʨ 

<0,0001). ʄʷʩʦ ʦʪ ʩʪʘʨʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʙʦʣʝʝ ʢʨʘʩʥʳʤ. ʉʘʤʳʤ ʞʝʩʪʢʠʤ ʙʳʣ ʤ. 

sternomandibularis (404,67Ñ12,80 ʥ.) ʠ ʥʘʠʙʦʣʝʝ ʤʷʛʢʠʤ ʠ ʥʝʞʥʳʤ ʙr ʣ m. longissimus thoracis 

et lumborum (48,08Ñ12,48 ʥ.). ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ 12 ʧʘʨʪʠʡ 

ʧʘʰʪʝʪʘ ʠʟ ʧʝʯʝʥʠ (4 ʩʦʨʪʘ ʠʟ ʩʚʝʞʝʛʦ, 45-ʜʥʝʚʥʦʛʦ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʠ 90-ʜʥʝʚʥʦʛʦ 

ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʤʷʩʘ), ʠ ʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʳʣʠ ʦʮʝʥʝʥʳ ʛʨʫʧʧʦʡ ʵʢʩʧʝʨʪʦʚ (n 

= 35). ʇʘʰʪʝʪ ʠʟ ʩʚʝʞʝʛʦ ʤʷʩʘ ʘʥʪʠʣʦʧ ʢʘʥʥʘ ʠ ʢʫʨʠʥʦʡ ʧʝʯʝʥʠ ʧʦʣʫʯʠʣ ʣʫʯʰʠʝ ʦʮʝʥʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʯʝʥʠ ʢʘʥʥ ʠʣʠ ʛʦʚʷʞʴʝʡ ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠʚʦʜʠʣʦ ʢ ʭʫʜʰʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʝʯʝʥʴ ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ  ʥʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʫʨʠʥʦʡ ʧʝʯʝʥʴʶ [16]. 

ʆʙʦʛʘʱʝʥʥʘʷ ʜʠʝʪʘ ʜʘʚʘʣʘ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʜʣʷ ʨʦʩʪʘ ʘʥʪʠʣʦʧ ʢʘʥʥʘ, ʥʦ ʞʠʚʦʪʥʳʝ ʩ 

ʦʙʦʛʘʱʝʥʥʦʡ ʜʠʝʪʦʡ ʥʘʨʘʱʠʚʘʣʠ ʪʦʣʴʢʦ ʙʦʣʴʰʝ ʨʝʟʝʨʚʥʦʛʦ ʞʠʨʘ ʠ ʥʝ ʧʨʝʚʨʘʱʘʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʵʥʝʨʛʠʠ ʚ ʨʦʩʪ ʤʳʰʮ. ɺʩʝ ʞʠʚʦʪʥʳʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ, ʨʦʜʠʣʠʩʴ ʚ ʥʝʚʦʣʝ [16]. ʆʥʠ ʙʳʣʠ ʧʦʪʦʤʢʘʤʠ ʘʥʪʠʣʦʧ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʚ ʏʝʰʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ ʜʦʢʪʦʨʦʤ ʁʦʟʝʬʦʤ ɺʘʛʥʝʨʦʤ ʠʟ ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ 

ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 1969 ʠ 1972 ʛʦʜʘʤʠ [28]. 
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ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʤʷʩʦ ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ ʠʤʝʝʪ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ, 

ʧʦʣʝʟʥʳʡ ʩʦʩʪʘʚ ɾʂ [23]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʷʩʦ ʘʥʪʠʣʦʧʳ ʢʘʥʥʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʮʝʥʥʳʡ ʠ ʠʥʪʝʨʝʩʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʫʣʠʥʘʨʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʉʄʂ) ʫʩʣʫʛ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʩʪʘʪʴʝ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʉʄʂ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʈʌ. 

 

Abstract. Improvement of the quality management system (QMS) of services of construction 

companies is of exceptional importance. The article gives recommendations on its improvement of 

QMS at the enterprises of the construction industry of the Russian Federation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʥʝʜʞʤʝʥʪ, ʢʘʯʝʩʪʚʦ, ʩʠʩʪʝʤʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. 

 

Keywords: management, quality, system, construction, improvement. 

 

ʆʙʦʙʱʘʷ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʀʉʆ) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ (ʉʄʂ) ð ɻ ʪʦ ʩʠʩʪʝʤʘ, ʩʦʟʜʘʥʥʘʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʣʠʪʠʢʠ ʠ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʉʄʂ) ʫʩʣʫʛ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ  ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʩ ʵʥʝʨʛʝʪʠʢʦʡ, ʩʚʷʟʴʶ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ, 

ʜʨʫʛʠʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤʠ ʦʪʨʘʩʣʷʤʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʘʟʦʚʳʝ ʫʩʣʦʚʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʷʚʣʷʷʩʴ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ.  

ʇʨʦʚʝʜʝʤ ʧʨʠʤʝʨ ʘʥʘʣʠʟʘ ʧʦ ʧʨʠʯʠʥʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʫʩʣʫʛ. ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʩʪʨʫʤʝʥʪ ʧʦ ʢʘʯʝʩʪʚʫ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤ ʨʠʩʫʥʢʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ 

ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ: 

1. ʇʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʣʦʛʠʩʪʠʢʠ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ.  
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2. ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʢʫʤʝʥʪʦʚ ʭʨʘʥʠʪʩʷ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʵʣʝʢʪʨʦʥʥʳʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʪʝʢʫʱʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 1. ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ. 

 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ:  

- ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʥʠʬʠʢʘʮʠʠ 

ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ;  

- ʥʘʨʫʰʝʥʠʝ ʩʨʦʢʦʚ ʧʦʩʪʘʚʢʠ ʤʘʪʝʨʠʘʣʦʚ;  

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʘʚʢʫ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʦʮʝʥʠʪʴ ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʷʭ ʤʦʞʥʦ 

ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʉʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ: ʥʝʩʪʘʙʠʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ 

ʩʪʨʘʥʝ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʝʨʪʠʬʠʮʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ 

ʩʦʟʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʦʩʪʘ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ. 

ʇʨʦʙʣʝʤʳ 

ʅʦʨʤʘʪʠʚʥʘʷ ʆʨʛʘʥʠʟʘʮʠʷ 

ʇʝʨʩʦʥʘʣ ʈʝʩʫʨʩʳ ʄʝʪʦʜ 

ʆʪʣʠʯʠʝ 

ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ 

ʩʧʨʘʚʦʯʥʠʢʦʚ 

ʈʘʟʥʳʝ ʩʨʦʢʠ 

ʚʥʝʩʝʥʠʷ ʟʘʷʚʦʢ ʚ 

ʙʘʟʫ 

ʅʝʨʘʚʥʦʤʝʨʥʘʷ 

ʟʘʛʨʫʟʢʘ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʅʝʨʘʚʥʦʤʝʨʥʘʷ 

ʚʳʜʘʯʘ ʟʘʜʘʥʠʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʅʝʜʦʩʪʘʪʦʯʥʦ

ʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚ

ʠʝ ʤʝʞʜʫ 

ʩʪʨʫʢʪʫʨʥʳʤ

ʠ 

ʧʦʜʨʘʟʜʝʣʝʥ

ʠʷʤʠ ʆʪʩʫʪʩʪʚʠ

ʝ 

ʧʣʘʥʦʤʝʨ

ʥʦʛʦ 

ʦʙʫʯʝʥʠʷ 

ʅʝʜʦʩʪʘʪʦʯʥ

ʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ 

ʆʪʩʫʪʩʪʚʠʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙ

ʦʨʦʪʘ 

ʃʦʛʠʩʪʠʢʘ 

ʅʘʨʫʰʝʥʠʝ ʩʨʦʢʦʚ 

ʧʦʩʪʘʚʢʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ 
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʪʘʥʜʘʨʪʘ, ʝʛʦ ʷʩʥʦʩʪʴ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʧʨʦʱʝʥʥʦʤ 

ʧʨʦʮʝʩʩʝ ʝʛʦ ʚʥʝʜʨʝʥʠʷ. ɺʥʝʜʨʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʫʶ ʢʦʤʧʘʥʠʶ ʩʪʘʥʜʘʨʪʘ ʀʉʆ 9000 ʜʝʣʘʝʪ ʝʝ 

ʙʦʣʝʝ ʧʨʝʩʪʠʞʥʦʡ, ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʥʘ ʨʳʥʢʝ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʫʛ. ʇʦʩʣʝʜʥʠʡ 

ʬʘʢʪʦʨ ʤʦʞʥʦ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʤ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʫʞʝ ʧʨʦʰʣʘ ʩʝʨʪʠʬʠʢʘʮʠʶ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ. ʉʪʘʥʜʘʨʪʳ ʀʉʆ 9000 ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ 

ʩʧʦʩʦʙʥʦʩʪʷʤ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ: ʦʪ 

ʩʦʪʨʫʜʥʠʢʦʚ ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʅʘʣʠʯʠʝ ʩʪʘʥʜʘʨʪʘ ʀʉʆ, ʢʦʪʦʨʳʡ ʢʦʤʧʘʥʠʠ ʚʥʝʜʨʷʶʪ ʯʪʦʙʳ 

ʫʣʫʯʰʠʪʴ ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ, ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʧʣʘʥʠʨʫʝʪ ʚʳʡʪʠ ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʨʳʥʢʠ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʶʶ ʩʫʱʥʦʩʪʴ ʢʦʤʧʘʥʠʠ, ʦʛʨʦʤʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʝʝ ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʢʦʥʪʨʦʣʴ ʦʧʝʨʘʮʠʡ, ʢʦʥʪʨʦʣʴ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʩʣʫʛ, ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ).  

ʉʣʦʞʥʝʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʩʫʱʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʘ, 

ʪʘʢ ʢʘʢ ʚ ʩʪʘʥʜʘʨʪʘʭ ʩʝʨʠʠ ʀʉʆ 9000 ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ, ʥʦ ʥʝ ʦʧʠʩʘʥʳ ʩʧʦʩʦʙʳ 

ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʫʩʣʫʛ 

ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ [1ï2]. 

ʈʷʜ ʢʦʤʧʘʥʠʡ, ʫʞʝ ʚʥʝʜʨʠʚʰʠʭ ʀʉʆ 9000, ʩʯʠʪʘʶʪ ʩʝʙʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʙʦʣʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʦʠʤʠ ʢʦʣʣʝʛʘʤʠ ʧʦ ʦʪʨʘʩʣʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʦ ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʩʝʨʠʠ ʀʉʆ 9000 ʙʦʣʝʝ 50% ʩʣʫʯʘʝʚ 

ʥʝʜʦʯʝʪʦʚ ʩʚʷʟʘʥʳ ʩ ʧʦʪʝʨʝʡ ʢʦʥʪʨʦʣʷ ʥʘʜ ʫʧʨʘʚʣʝʥʠʝʤ ʢʦʤʧʘʥʠʝʡ ʠʣʠ ʝʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ. 

ʊʘʢ ʦʨʛʘʥ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʝʥ ʫʜʝʣʷʪʴ  

1) ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ,  

2) ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ,  

3)ʫʧʨʦʱʝʥʠʶ ʧʦʥʠʤʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʦʚ ʩʘʤʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʢʦʪʦʨʳʡ ʚʥʝʜʨʝʥ ʚ 

ʢʦʤʧʘʥʠʶ.  

ʇʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʉʄʂ ʤʦʞʝʪ ʪʦʣʴʢʦ ʨʫʢʦʚʦʜʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʦʝ ʥʝʩʝʪ 

ʢʘʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʢʣʠʝʥʪʦʤ ʟʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʥʝʜʨʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʪʘʢ ʠ 

ʫʤʝʩʪʥʦʩʪʴ ʩʝʨʪʠʬʠʢʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʘ 

ʢʘʯʝʩʪʚʘ ʚ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʫʣʫʯʰʝʥʠʝ ʧʦʟʠʮʠʠ ʢʦʤʧʘʥʠʠ ʥʘ 

ʨʳʥʢʝ, ʫʯʘʩʪʠʝ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʥʜʝʨʘʭ, ʧʦʚʳʰʝʥʠʝ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʨʳʥʢʘ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʝʡ [3, ʩ. 117].  

 

ʀʪʘʢ, ʛʣʘʚʥʘʷ ʮʝʣʴ ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʩʝʨʠʠ ʀʉʆ 9000 ð ʩ ʠʭ ʧʦʤʦʱʴʶ ʢʦʤʧʘʥʠʠ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʝ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠ ʫʢʨʝʧʠʪʴ 

ʧʦʟʠʮʠʠ ʢʦʤʧʘʥʠʠ ʥʘ ʨʳʥʢʝ ʩʙʳʪʘ. ɼʣʷ ʯʝʪʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʠ ʵʢʩʧʝʨʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʘ ʀʉʆ 9000 ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʪʦʜʠʢʘʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʚʥʝʜʨʷʝʤʳʤ 

ʩʪʘʥʜʘʨʪʘʤ. ʄʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʛʣʫʙʦʯʘʡʰʠʤ ʢʨʠʟʠʩʦʤ ʜʦʚʝʨʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʟʘʧʘʜʥʳʭ ʧʘʨʪʥʝʨʦʚ. ɽʩʣʠ ʦʮʝʥʠʚʘʪʴ ʩʠʪʫʘʮʠʶ ʨʝʘʣʴʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʝʢʨʳʪ 

ʜʦʩʪʫʧ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʳʥʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʘʜʘʶʪ ʠ ʪʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʧʝʰʥʦ 

ʨʘʙʦʪʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ. ɹʦʣʴʰʦʡ ʨʠʩʢ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʤʝʰʘʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʨʦʩʩʠʡʩʢʫʶ ʢʦʤʧʘʥʠʶ ʢʘʢ ʚʦʟʤʦʞʥʦʛʦ ʢʦʥʪʨʘʛʝʥʪʘ ʠʣʠ ʦʙʲʝʢʪ ʠʥʚʝʩʪʠʮʠʡ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʀʉʆ 9000 ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʨʠʟʥʘʥʥʳʤ 

ʚ ʤʠʨʝ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʤ ʦʙʱʝʩʪʚʦʤ, ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʇʦ ʩʫʱʝʩʪʚʫ, ʥʘʣʠʯʠʝ 

ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʫʧʨʘʚʣʷʪʴ ʢʦʤʧʘʥʠʝʡ ʠ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʦʚ. ʈʘʙʦʪʘ ʩ ʧʦʜʦʙʥʦʡ ʢʦʤʧʘʥʠʝʡ ʚʩʝʛʜʘ 

ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʤʝʥʝʝ ʨʠʩʢʦʚʘʥʥʦʡ, ʠ ʵʪʦ ʙʫʜʝʪ ʥʝʧʨʝʤʝʥʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʢʘʢ ʥʘ ʨʘʟʚʠʪʠʠ 

ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ ʤʝʥʝʜʞʤʝʥʪʝ ʢʘʯʝʩʪʚʘ ʚ ʯʘʩʪʥʦʩʪʠ [4]. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʥʪʦʭʠʥʘ ʖ. ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʢʘʯʝʩʪʚʘ. ʉʇʙ.: ɻʋɸʇ, 

2017. 238 c. 

2. ɸʨʦʥʦʚ ʀ., ʐʪʝʨʥ ʃ. ʉʪʘʥʜʘʨʪʳ ʀʉʆ 9000 ʚ ʞʠʟʥʠ. ʈʠʩʦʚʘʥʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʢ 

ɻʆʉʊ ʈʀʉʆ 9001-2001 çʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷè. ʄ.: ʂɼʋ, 2016. 96 c. 

3. ɺʜʦʚʠʥ ʉ. ʄ., ʉʘʣʠʤʦʚʘ ʊ. ɸ., ɹʠʨʶʢʦʚʘ ʃ. ʀ. ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʄ.: ʀʅʌʈɸ-ʄ, 2018. 299 c. 

4. ʄʠʥʴʢʦ ʕ. ɺ., ʄʠʥʴʢʦ ɸ. ʕ. ʄʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ. ʉʇʙ.: ʇʠʪʝʨ, 2016. 272 c. 

 

References: 

1. Antokhina, Yu. A. (2017). Sovremennye instrumenty menedzhmenta i kachestva. St. 

Petersburg, GUAP, 238. 

2. Aronov, I., & Shtern, L. (2016). Standarty ISO 9000 v zhizni. Risovannyi kommentarii k 

GOST RISO 9001-2001 ñSistemy menedzhmenta kachestva. Trebovaniyaò. Moscow, KDU, 96. 

3. Vdovin, S. M., Salimova, T. A., & Biryukova, L. I. (2018). Sistema menedzhmenta 

kachestva organizatsii. Moscow, INFRA-M, 299. 

4. Min'ko, E. V., & Min'ko, A. E. (2016). Menedzhment kachestva. St. Petersburg, Piter, 

272. 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 19.03.2019 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

24.03.2019 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɸʥʥʘʝʚ ʉ. ʍ., ɹʦʡʢʦʚʘ ɸ. ɺ. ʆ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ4. ʉ. 256-259. 

https://doi.org/10.33619/2414-2948/41/34. 

 

Cite as (APA): 

Annayev, S., & Boykova, A. (2019). Improvement of the Quality Management System of 

Construction Enterprise. Bulletin of Science and Practice, 5(4), 256-259. 

https://doi.org/10.33619/2414-2948/41/34. (in Russian). 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 
ʊ. 5. ˉ4. 2019 

DOI: 10.33619/2414-2948/41 

 

260 

 

ʋɼʂ 658.56 https://doi.org/10.33619/2414-2948/41/35 

 

ɸʉʇɽʂʊʓ ʕɺʆʃʖʎʀʀ ʉʀʉʊɽʄʓ ʄɽʅɽɼɾʄɽʅʊɸ ʂɸʏɽʉʊɺɸ  

 

Éɸʥʥʘʝʚ ʉ. ʍ., ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʚʝʨʴ, ʈʦʩʩʠʷ, serdar20111994@mail.ru 

Éɹʦʡʢʦʚʘ ɸ. ɺ., ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ  ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʚʝʨʴ, ʈʦʩʩʠʷ, serdar20111994@mail.ru 

 

THE EVOLUTION OF THE QUALITY MANAGEMENT SYSTEM 

 

ÉAnnayev S., Tver State Technical University, Tver, Russia, serdar20111994@mail.ru 

ÉBoykova A., Dr. habil., Tver State Technical University, 

Tver, Russia, serdar20111994@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʧʨʠʯʠʥʘ, ʟʘʩʪʘʚʣʷʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʙʠʚʘʪʴʩʷ ʦʪʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ, - ʩʪʨʝʤʣʝʥʠʝ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʝ ʟʘʧʨʦʩʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʵʚʦʣʶʮʠʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. 

 

Abstract. ʉurrently, most organizations believe that the main reason for the organization to 

achieve excellent quality - the desire to meet the ever-growing demands of consumers. The article 

assesses the evolution of quality management systems. 
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ʂʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʷʩʥʝʥʠʶ 

ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʘʪʝʣʝʡ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ: ʌ. ʂʨʦʩʩʙʠ 

ʦʧʨʝʜʝʣʠʣ ʢʘʯʝʩʪʚʦ ʢʘʢ çʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤè, ɼʞ. ɼʞʫʨʘʥ ð ʢʘʢ çʉʦʦʪʚʝʪʩʪʚʠʝ 

ʥʘʟʥʘʯʝʥʠʶè, ʘ ɼʝʤʠʥʛ ð ʢʘʢ çʇʨʝʜʩʢʘʟʫʝʤʳʡ ʫʨʦʚʝʥʴ ʝʜʠʥʦʦʙʨʘʟʠʷ ʧʨʠ ʥʠʟʢʠʭ ʠʟʜʝʨʞʢʘʭ. 

ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʨʳʥʢʘè. ɸʤʝʨʠʢʘʥʩʢʠʡ ʧʨʦʬʝʩʩʦʨ ɼʞ. ʍʘʨʨʠʥʛʪʦʥ ʨʘʩʰʠʨʷʝʪ ʧʦʥʷʪʠʝ 

ʢʘʯʝʩʪʚʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʢʘʢ çʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʣʠ ʧʨʝʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷ ʧʦ 

ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʥʝʛʦ ʮʝʥʝè. 

ʆʧʨʝʜʝʣʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ ʩʪʘʥʜʘʨʪʘʭ ʀʉʆ 8402-94: çʂʘʯʝʩʪʚʦ ð ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʚʦʡʩʪʚ ʠ ʧʨʠʟʥʘʢʦʚ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʠʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦʪʨʝʙʥʦʩʪʠè. ʆʜʥʘʢʦ ʧʦʪʨʝʙʥʦʩʪʠ ʫ 

ʨʘʟʥʳʭ ʢʣʠʝʥʪʦʚ ʤʦʛʫʪ ʥʝ ʩʦʚʧʘʜʘʪʴ, ʧʦʵʪʦʤʫ  ʚ ʦʙʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʀʉʆ 

9000-2015, ʢʘʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʩʧʦʩʦʙʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʧʨʝʜʥʘʤʝʨʝʥʥʳʤ ʠʣʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ 

ʩʪʦʨʦʥʳ. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʪʘʢʞʝ ʚʦʩʧʨʠʥʠʤʘʝʤʫʶ ʮʝʥʥʦʩʪʴ ʠ 

ʚʳʛʦʜʫ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷè (1). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ çʢʘʯʝʩʪʚʦè ð 

ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʧʦʥʷʪʠʝ ʧʨʠʤʝʥʠʤʦʝ ʢʦ ʚʩʝʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʠ ʦʪʚʝʯʘʶʱʝʝ 

ʨʘʟʣʠʯʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʷʚʣʷʣʠʩʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʢʘʯʝʩʪʚʦʤ, ʥʘʧʦʣʥʷʷ ʢʘʪʝʛʦʨʠʶ çʢʘʯʝʩʪʚʦè ʥʦʚʳʤ ʩʤʳʩʣʦʤ. ʆʜʥʘʢʦ, ʧʦʤʠʤʦ ʵʚʦʣʶʮʠʠ 

ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ çʢʘʯʝʩʪʚʦè, ʧʨʘʢʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʪʘʢʞʝ ʠʟʤʝʥʠʣʘʩʴ ʦʪ ʠʥʩʧʝʢʮʠʠ 

ʢʘʯʝʩʪʚʘ, ʪ. ʝ. ʧʨʦʚʝʨʢʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ, ʜʦ ʪʦʪʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ, ʢʦʛʜʘ ʚʦʧʨʦʩʳ ʢʘʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʜʣʷ ʢʦʤʧʘʥʠʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʟʛʣʷʜʳ ʢ ʧʝʨʠʦʜʠʟʘʮʠʠ ʠʩʪʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʘʯʝʩʪʚʝ ʧʨʦʰʣʠ ʚ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ ʯʝʪʳʨʝ ʵʪʘʧʘ. ʇʝʨʚʳʡ ʵʪʘʧ ʥʦʩʠʪ 

ʥʘʟʚʘʥʠʝ ʠʥʩʧʝʢʮʠʷ ʢʘʯʝʩʪʚʘ (quality inspection); ʚʪʦʨʦʡ ʵʪʘʧ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

(quality control); ʪʨʝʪʠʡ ð ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ (quality assurance) ʠ, ʥʘʢʦʥʝʮ, ʯʝʪʚʝʨʪʳʡ 

ʵʪʘʧ ð ʪʦʪʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ (Total Quality Management, TQM). ʂʘʞʜʳʡ 

ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʠʜʝʪ ʟʘ ʧʨʝʜʳʜʫʱʠʤ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʝʛʦ ʠʜʝʠ ʠ ʨʘʩʰʠʨʷʝʪ ʩʤʳʩʣ ʩʘʤʦʛʦ 

ʧʦʥʷʪʠʷ çʢʘʯʝʩʪʚʦè  [1, ʩ. 149]. 

ɺ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘ ʩʝʤʠʵʪʘʧʥʘʷ ʤʦʜʝʣʴ, ʚʳʜʝʣʷʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʧʝʨʠʦʜʳ: 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʮʝʭʦʚʦʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʧʨʠʝʤʦʯʥʳʡ ʢʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʢʦʤʧʣʝʢʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ, ʧʝʨʠʦʜ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠ ʚʩʝʦʙʱʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘè ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ 

ʝʜʠʥʦʣʠʯʥʦʤ ʢʦʥʪʨʦʣʝ ʧʨʦʜʫʢʮʠʠ. ʈʘʙʦʪʥʠʢ, ʠʟʛʦʪʦʚʣʷʶʱʠʡ ʧʨʦʜʫʢʮʠʶ, ʩʘʤ ʢʦʥʪʨʦʣʠʨʦʚʘʣ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʠ ʟʘʪʝʤ ʚʥʦʩʠʣ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʚʳʧʫʩʢ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʝʥ. 

ɼʘʣʝʝ ʠʜʝʪ çʮʝʭʦʚʦʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘè, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʷʚʣʝʥʠʝʤ ʨʘʟʜʝʣʝʥʠʷ 

ʪʨʫʜʘ ʚʥʫʪʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʪʜʝʣʘ, ʪ. ʝ. ʢʘʞʜʳʡ ʮʝʭ ʠʤʝʣ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʘʯʝʩʪʚʦ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ 

ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʧʠʨʘʣʠʩʴ ʥʘ ʩʠʩʪʝʤʫ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ 

ʌ. ʊʝʡʣʦʨʘ. ʂʘʯʝʩʪʚʦ ʚʦʩʧʨʠʥʠʤʘʣʦʩʴ ʢʘʢ çʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤè, ʢʦʪʦʨʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʩʘʤʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ. ʇʨʦʜʫʢʮʠʷ ʧʦʜʨʘʟʜʝʣʷʣʘʩʴ ʥʘ ʛʦʜʥʫʶ ʠʣʠ 

ʜʝʬʝʢʪʥʫʶ. ʊʘʢʞʝ, ʚ ʵʪʦ ʚʨʝʤʷ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʦʩʥʦʚʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ 

ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʥʘʫʢʘ ð ʤʝʪʨʦʣʦʛʠʷ (ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʠʥʩʪʚʘ 

ʠʟʤʝʨʝʥʠʡ). 

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʠ ʥʘʫʢʠ ʜʘʣʦ ʥʘʯʘʣʦ ʥʦʚʦʤʫ ʵʪʘʧʫ ʚ ʵʚʦʣʶʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ð çʧʨʠʝʤʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘè. ʀʩʧʦʣʥʠʪʝʣʴ ʥʝ ʤʦʛ ʩʫʜʠʪʴ ʦ ʢʘʯʝʩʪʚʝ 

ʠʟʜʝʣʠʷ ʪʦʣʴʢʦ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʦʚʳʭ ʟʥʘʥʠʷʭ ʠ ʥʘʚʳʢʘʭ. 

ʇʦʵʪʦʤʫ, ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʣʫʞʙʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʩʦ ʩʧʝʮʠʘʣʴʥʦ 

ʦʙʫʯʝʥʥʳʤʠ ʢʦʥʪʨʦʣʝʨʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʵʪʘʧʫ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘè. ʊʦʣʯʢʦʤ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʦʩʣʫʞʠʣʠ ʨʘʙʦʪʳ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʥʳʭ: ɼʞ. ɼʞʫʨʘʥ, ɻ. ɼ. ʕʜʚʘʨʜʩ, ʋ. ɸ. ʐʫʭʘʨʪ ʠ ʜʨ. ʆʥʠ ʨʘʟʨʘʙʦʪʘʣʠ ʠ 

ʧʨʠʤʝʥʠʣʠ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʥʪʨʦʣʴʥʳʝ ʢʘʨʪʳ ʐʫʭʘʨʪʘ ʩ ʛʨʘʥʠʮʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʠʣʠ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʚʳʷʚʣʷʪʴ ʫʭʫʜʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʙʦʩʪʨʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʟʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ  

ʧʦʜʪʦʣʢʥʫʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʧʷʪʦʛʦ ʵʪʘʧʘ ð çʢʦʤʧʣʝʢʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤè, ʜʘʥʥʳʡ 

ʪʝʨʤʠʥ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ɸ. ʌʝʡʛʝʥʙʘʫʤʦʤ. ɺʤʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʧʨʦʜʫʢʮʠʠ, 

ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. ʅʦʚʘʷ ʠʜʝʦʣʦʛʠʷ ʧʦʟʚʦʣʷʣʘ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʦʮʝʥʠʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʧʨʦʜʫʢʮʠʷ. ʂʦʤʧʣʝʢʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʧʦʣʥʷʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʢʦʥʪʨʦʣʷ 
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ʢʘʯʝʩʪʚʘ ʤʝʪʦʜʘʤʠ ʤʝʪʨʦʣʦʛʠʠ, ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʯʝʩʪʚʝ, ʤʦʪʠʚʘʮʠʠ ʢʘʯʝʩʪʚʘ, 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʜʨ. 

ʈʝʚʦʣʶʮʠʝʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ISO ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9000 1986-1987 ʛʦʜʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʘʯʘʣʦʤ ʰʝʩʪʦʛʦ ʵʪʘʧʘ ð çʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤè. ɼʘʥʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʦʪʨʘʞʘʣʠ ʠʜʝʶ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʧʨʦʜʫʢʮʠʠ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ. 

ʇʦʩʣʝʜʥʠʤ  ʵʪʘʧʦʤ  ʚ ʨʘʟʚʠʪʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ï çʚʩʝʦʙʱʠʡ ʤʝʥʝʜʞʤʝʥʪ 

ʢʘʯʝʩʪʚʘè. ɺʩʝ ʧʨʠʥʮʠʧʳ ʢʘʯʝʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʢʘʞʜʦʤ 

ʦʪʜʝʣʝ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʨʛʘʥʠʟʘʮʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚʝʩʴ 

ʧʝʨʩʦʥʘʣ ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩ ʧʦʩʪʦʷʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ [2, ʩ. 63]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʠʥʘʷ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ 

ʝʜʠʥʠʮʳ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʦʰʣʘ ʵʚʦʣʶʮʠʷ ʜʦ ʚʩʝʤʠʨʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ. 

ʕʚʦʣʶʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʙʣʘʛʦʜʘʨʷ ʠʟʤʝʥʝʥʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʠʟ-

ʟʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʠʜʝʡ. ʅʘ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʵʪʘʧʘʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ  

ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʢʘʯʝʩʪʚʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʟʘʪʝʤ ʧʨʦʠʟʦʰʝʣ ʧʝʨʝʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʢʘʯʝʩʪʚʦʤ ʢʘʢ ʧʨʦʮʝʩʩʦʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʤʝʥʥʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʢʘʯʝʩʪʚʘ ʠ ʬʘʢʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʄʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʟʥʘʥʠʡ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʠʥʥʦʚʘʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʟʤʝʥʷʶʪʩʷ ʠ ʢʨʠʪʝʨʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʦʚʘʨʘ 

ʠʣʠ ʫʩʣʫʛʠ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʥʷʶʪʩʷ ʠ ʚʟʛʣʷʜʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʩʨʝʜʠ 

ʩʪʦʣʴ ʰʠʨʦʢʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʥʠ ʜʦʣʞʥʳ ʚʳʙʨʘʪʴ ʯʪʦ-ʣʠʙʦ ʦʜʥʦ, ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʭ ʟʘʧʨʦʩʘʤ, ʧʦ ʚʳʛʦʜʥʦʡ ʮʝʥʝ. ʇʦʵʪʦʤʫ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʫʧʦʨ 

ʜʝʣʘʝʪʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʝʛʦ ʠʥʪʝʨʝʩʳ ʠ ʟʘʧʨʦʩʳ. 
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(1). ɻʆʉʊ ʈ ʀʉʆ 9000-2015. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʩʣʦʚʘʨʴ (ʫʪʚ. ʇʨʠʢʘʟʦʤ ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 

28.09.2015 N 1390-ʩʪ). 

(2). ɻʆʉʊ ʈ ʀʉʆ 9001-2015. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷ (ʫʪʚ. ʇʨʠʢʘʟʦʤ ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 28.09.2015 N 1391-ʩʪ) 

(ʚʤʝʩʪʝ ʩ ʈʘʟʲʷʩʥʝʥʠʝʤ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʧʦʥʷʪʠʡ, ɼʨʫʛʠʤʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠ ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ 

ʢʘʯʝʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʀʉʆ/ʊʂ 176). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʥʪʦʭʠʥʘ ʖ. ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʢʘʯʝʩʪʚʘ. ʉʇʙ.: ɻʋɸʇ, 

2017. 238 c. 

2. ɻʝʨʘʩʠʤʦʚ ɹ. ʀ., ʉʠʟʠʢʠʥ ɸ. ʖ., ɻʝʨʘʩʠʤʦʚʘ ɽ. ɹ. ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ: 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʄ.: ʌʦʨʫʤ, ʅʀʎ ʀʅʌʈɸ-ʄ, 2013. 176 c. 

 

References: 

1. Antokhina, Yu. A. (2017). Sovremennye instrumenty menedzhmenta i kachestva. St. 

Petersburg, GUAP, 238. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 
ʊ. 5. ˉ4. 2019 

DOI: 10.33619/2414-2948/41 

 

263 

 

2. Gerasimov, B. I., Sizikin, A. Yu., & Gerasimova, E. B. (2013). Upravlenie kachestvom: 

proektirovanie. Moscow, Forum, NITs INFRA-M, 176. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 07.02.2019 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

21.02.2019 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɸʥʥʘʝʚ ʉ. ʍ., ɹʦʡʢʦʚʘ ɸ. ɺ. ɸʩʧʝʢʪʳ ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ4. ʉ. 260-263. https://doi.org/10.33619/2414-

2948/41/35. 

 

Cite as (APA): 

Annayev, S., & Boykova, A. (2019). The Evolution of the Quality Management System. 

Bulletin of Science and Practice, 5(4), 260-263. https://doi.org/10.33619/2414-2948/41/35. (in 

Russian). 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 
ʊ. 5. ˉ4. 2019 

DOI: 10.33619/2414-2948/41 

 

264 

 

ʋɼʂ 331.432.6:613 .644 https://doi.org/10.33619/2414-2948/41/36 

 

ɸʅɸʃʀɿ ʀ ʄʆɼɽʈʅʀɿɸʎʀʗ ʄɽʊʆɼɸ ʆʎɽʅʂʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʐʋʄɸ 

 

Éɹʘʣʘʢʠʥʘ ʅ. ɸ., ORCID: 0000-0001-6850-3067, SPIN-ʢʦʜ: 7303-3763,  

ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʈʦʩʩʠʷ, NABalakina@sevsu.ru 

Éɹʘʣʘʢʠʥ ɸ. ʀ., ORCID: 0000-0003-0456-4770, SPIN-ʢʦʜ: 7846-7306, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʈʦʩʩʠʷ, AIBalakin@sevsu.ru 

 

ANALYSIS AND MODERNI ZATION OF THE METHOD  OF EVALUATION 

OF OCCUPATIONAL EXPOSUR E TO NOISE 

 

ÉBalakina N., ORCID: 0000-0001-6850-3067, SPIN-code: 7303-3763,  

Sevastopol State University, Sevastopol, Russia, NABalakina@sevsu.ru 

ÉBalakin A., ORCID: 0000-0003-0456-4770, SPIN-code: 7846-7306,  

Ph.D., Sevastopol State University, Sevastopol, Russia, AIBalakin@sevsu.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʰʫʤʘ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ 

ʜʝʡʩʪʚʠʷ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʩʪʘʞʘ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ, ʘ ʪʘʢʞʝ ʦʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʢʦʤʧʣʝʢʩʘ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʦʚ ʥʦʨʤʠʨʦʚʘʥʠʷ ʰʫʤʘ, ʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʚ ʦʙʣʘʩʪʠ ʦʮʝʥʢʠ ʰʫʤʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʨʠʚʦʜʠʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤʠ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʫʨʦʚʥʷʤʠ ʟʚʫʢʘ ʠ ʢʘʪʝʛʦʨʠʷʤʠ 

ʪʷʞʝʩʪʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʭʘ ʦʪ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ. ɺ ʨʘʙʦʪʝ ʜʦʢʘʟʳʚʘʝʪʩʷ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʟʦʚʦʡ ʦʮʝʥʢʠ ʰʫʤʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʝʪʘ ʨʝʘʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʭʘ, ʧʨʠ ʵʪʦʤ ʫʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʩʫʱʠ ʜʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʦʮʝʥʠʚʘʪʴ, ʢʘʢ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʫʨʦʚʥʠ ʰʫʤʘ, ʪʘʢ ʠ ʧʦʣʫʯʝʥʥʫʶ ʜʦʟʫ ʰʫʤʘ. 

 

Abstract. An assessment of the negative impact of noise on the human body is given. 

The dependence of this effect on the intensity of noise, the duration of its action during the working 

day, the length of service in terms of exposure to noise, as well as the individual sensitivity of 

the organism, the intensity of physical activity and a complex of other harmful production factors, is 

considered. The analysis of the currently used methods of noise rationing, its control and evaluation 

at workplaces is carried out. Considered regulatory documents in the field of noise assessment in 

the workplace. The relationship between the maximum permissible equivalent sound levels and 

the severity categories of the labor process is given, as well as the dependence of the degree of risk 

of hearing damage on the equivalent noise level and duration of work. The paper proves 

the preference of using a dose assessment of noise from the point of view of taking into account 

the real degree of risk of hearing damage while pointing out the disadvantages inherent in this 

technique. In the future, it is proposed to create a measurement tool that allows evaluating both 

equivalent noise levels and the resulting dose of noise. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʰʫʤ, ʥʦʨʤʠʨʦʚʘʥʠʝ ʰʫʤʘ, ʜʦʟʘ ʰʫʤʘ. 
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ɺʚʝʜʝʥʠʝ 

ɺʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʜʘʯʘ ʙʦʨʴʙʳ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʰʫʤʦʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘ.  

ɺʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʦʨʛʘʥʝ 

ʩʣʫʭʘ, ʥʝʨʚʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʘʭ. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ ʨʘʟʣʠʯʥʘ. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʰʫʤʘ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʜʝʡʩʪʚʠʷ ʚ 

ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʩʪʘʞʘ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ, ʘ ʪʘʢʞʝ ʦʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʢʦʤʧʣʝʢʩʘ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ.  

ɼʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʳ ʩʣʫʭʘ ʯʝʣʦʚʝʢʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʰʫʤʘ (ʩʚʳʰʝ 80 ʜɹɸ) 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʛʦ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʧʦʪʝʨʝ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʰʫʤʦʚʘʷ ʙʦʣʝʟʥʴ. ʉʠʤʧʪʦʤʘʤʠ ʰʫʤʦʚʦʡ ʙʦʣʝʟʥʠ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʥʝʨʚʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʵʥʜʦʢʨʠʥʥʳʭ 

ʞʝʣʝʟ ʚ ʚʠʜʝ ʥʝʚʨʦʟʦʚ, ʥʝʚʨʦʩʪʝʥʠʠ, ʘʩʪʝʥʦʚʝʛʝʪʘʪʠʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʩ ʩʦʩʫʜʠʩʪʦʡ 

ʛʠʧʝʨʪʝʥʟʠʝʡ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʫʛʥʝʪʝʥʠʷ ʩʝʢʨʝʮʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, 

ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʫʤ ʥʝ ʪʦʣʴʢʦ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʥʦ 

ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʝʛʦ ʪʨʫʜʘ. 

 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʰʫʤʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʝʝ 

ʥʝʜʦʩʪʘʪʢʦʚ; ʥʘʡʪʠ ʩʧʦʩʦʙ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʰʫʤ ʧʦʜʣʝʞʠʪ ʥʦʨʤʠʨʦʚʘʥʠʶ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʥʦʨʤʠʨʫʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʡ (ʧʦ ʵʥʝʨʛʠʠ) ʫʨʦʚʝʥʴ ʰʫʤʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʰʫʤʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ (ʩʘʥʠʪʘʨʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ʰʫʤʘ) ð ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʚʝʣʠʯʠʥ ʰʫʤʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʘʙʦʯʝʛʦ ʜʥʷ ʠ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʥʝ ʤʦʛʫʪ 

ʚʳʟʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʥʝ ʤʝʰʘʶʪ ʝʛʦ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ. 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʟʚʫʢʘ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʫʨʦʚʥʠ ʟʚʫʢʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʜʣʷ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʪʷʞʝʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 

1 [2], ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʪʷʞʝʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʫʢʦʚʦʜʩʪʚʦʤ, ʧʦ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ, ʬʘʢʪʦʨʦʚ 

ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʨʠʪʝʨʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ.  

ɺ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʣʝʞʠʪ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʰʫʤʳ ʩʨʝʜʥʠʭ ʫʨʦʚʥʝʡ (ʥʠʞʝ 80 ʜɹɸ), ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʪʦʷʥʥʦʡ ʧʦʪʝʨʝ ʩʣʫʭʘ, 

ʧʦʵʪʦʤʫ ʥʦʨʤʘʪʠʚʥʳʤ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʫʨʦʚʥʝʤ ʟʚʫʢʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʷʚʣʷʝʪʩʷ 80 ʜɹɸ. 

ʈʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ ʚʳʰʝ 85 ʜɹɸ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ. 
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ʊʘʙʣʠʮʘ 1. 

ʇʈɽɼɽʃʔʅʆ ɼʆʇʋʉʊʀʄʓɽ ʋʈʆɺʅʀ ɿɺʋʂɸ ʀ ʕʂɺʀɺɸʃɽʅʊʅʓɽ ʋʈʆɺʅʀ ɿɺʋʂɸ  

ʅɸ ʈɸɹʆʏʀʍ ʄɽʉʊɸʍ ɼʃʗ ʊʈʋɼʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ʈɸɿʅʓʍ ʂɸʊɽɻʆʈʀʁ ʊʗɾɽʉʊʀ ʀ ʅɸʇʈʗɾɽʅʅʆʉʊʀ 

 

ʂʘʪʝʛʦʨʠʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 

ʂʘʪʝʛʦʨʠʷ ʪʷʞʝʩʪʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 

ʃʝʛʢʘʷ 

ʬʠʟʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ 

ʉʨʝʜʥʷʷ 

ʬʠʟʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ 

ʊʷʞʝʣʳʡ 

ʪʨʫʜ  

1 ʩʪʝʧʝʥʠ 

ʊʷʞʝʣʳʡ 

ʪʨʫʜ  

2 ʩʪʝʧʝʥʠ 

ʊʷʞʝʣʳʡ 

ʪʨʫʜ  

3 ʩʪʝʧʝʥʠ 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ 

ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ 

80 80 75 75 75 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

70 70 65 65 65 

ʅʘʧʨʷʞʝʥʥʳʡ ʪʨʫʜ  

1 ʩʪʝʧʝʥʠ 

60 60 ð ð ð 

ʅʘʧʨʷʞʝʥʥʳʡ ʪʨʫʜ  

2 ʩʪʝʧʝʥʠ 

50 50 ð ð ð 

 

ʉʝʡʯʘʩ ʦʮʝʥʢʘ ʜʦʧʫʩʪʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʩ ʫʨʦʚʥʝʤ ʚʳʰʝ 80 ʜɹɸ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʳʷʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘ ʦʨʛʘʥʳ ʩʣʫʭʘ ʯʝʣʦʚʝʢʘ. 

ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʩʣʫʭʘ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ɻʆʉʊ ʈ ʀʉʆ 1999-2017. ʅʘʩʪʦʷʱʠʡ ʩʪʘʥʜʘʨʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʝʪʦʜ 

ʨʘʩʯʝʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʩʤʝʱʝʥʠʷ ʧʦʨʦʛʘ ʩʣʳʰʠʤʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ 

ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʪʝʨʠ ʩʣʫʭʘ, ʚʳʷʚʣʷʝʤʦʡ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʦʚʳʭ 

ʫʨʦʚʥʝʡ ʩʣʳʰʠʤʦʩʪʠ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʘʫʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʯʘʩʪʦʪʘʭ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʝ 

ʦʙʱʝʛʦ ʘʫʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʭʘ ʦʪ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʠʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2. 

ʉʊɽʇɽʅʔ ʈʀʉʂɸ ʇʆɺʈɽɾɼɽʅʀʗ ʉʃʋʍɸ ʀ ʇʆɺʈɽɾɼɽʅʀɽ ʉʃʋʍɸ, %  

 

ʕʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ 

ʰʫʤʘ, ʜɹɸ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʣʝʪ 

ɼʦ1 5 10 15 20 25 30 35 40 45 

ɼʦ 80 0/1 0/2 0/3 0/5 0/7 0/10 0/14 0/21 0/33 0/50 

85 0/1 1/3 3/6 5/10 6/13 7/17 8/22 9/30 10/43 7/57 

90 0/1 4/6 10/13 14/19 16/23 16/26 18/32 20/41 21/54 15/65 

95 0/1 7/9 17/20 24/29 28/35 29/39 31/45 32/53 29/62 23/73 

100 0/1 12/14 29/32 37/42 42/49 43/53 44/58 44/65 41/74 33/83 

105 0/1 18/20 42/45 53/58 58/65 60/70 62/76 61/82 54/87 41/91 

110 0/1 26/28 55/58 71/76 78/85 78/88 77/91 72/93 62/96 45/95 

115 0/1 36/38 71/74 83/88 87/94 84/94 81/95 75/96 64/97 47/97 

ʇʨʠʤʝʯʘʥʠʝ: ʏʠʩʣʠʪʝʣʴ ʜʨʦʙʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʭʘ, ʘ ʟʥʘʤʝʥʘʪʝʣʴ ð 

ʧʦʚʨʝʞʜʝʥʠʝ ʩʣʫʭʘ. 

 

ʀʟ ʊʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʭʘ, ʘ 

ʪʘʢʞʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʘʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʩʣʫʭʘ, ʢʦʪʦʨʳʝ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʚʦʟʨʘʩʪʘʶʪ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʊʘʙʣʠʮʫ 2 ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ (ʈʠʩʫʥʦʢ). 
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1 

 
2 

 

ʈʠʩʫʥʦʢ 1. ʉʪʝʧʝʥʴ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʭʘ, %: 1 ð ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʩʪʝʧʝʥʴ ʨʠʩʢʘ 

ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʭʘ; 2 ð ʨʝʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʫʭʘ. 

 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʰʫʤʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʙʦʯʠʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 10é15%.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʧʘʩʥʦʩʪʴ ʟʜʦʨʦʚʴʶ ʨʘʙʦʪʥʠʢʘ, 

ʩʚʷʟʘʥʥʫʶ ʩ ʢʫʤʫʣʷʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʫʤʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʢʘʟʘʪʝʣʴ, ʦʙʣʘʜʘʶʱʠʡ 

ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʜʦʣʞʥʘ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʚʨʝʤʝʥʥʦʡ 

ʦʪʨʝʟʦʢ (ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʶʱʠʡ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʠʣʠ ʜʥʝʡ), ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʜʦʣʞʝʥ 

ʧʦʟʚʦʣʷʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʦʮʝʥʢʠ ʜʦʟʳ ʰʫʤʘ, ʥʘʢʦʧʣʝʥʥʦʡ ʟʘ ʪʨʫʜʦʚʦʡ ʩʪʘʞ ʨʘʙʦʪʥʠʢʘ 

ʧʦ ʜʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ 

ʟʚʫʢʘ ʟʘ 8-ʯʘʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ , ʠʟʤʝʨʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ ISO 9612 ʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʤʝʪʦʜʳ 

ʠʟʤʝʨʝʥʠʡ ʰʫʤʘ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ). ɺ ʠʜʝʘʣʝ ʵʢʚʠʚʘʣʝʥʪʥʳʡ 

ʫʨʦʚʝʥʴ ʟʚʫʢʘ ʟʘ 8-ʯʘʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʨʝʜʥʠʡ ʧʦ ʩʪʘʞʫ 

ʨʘʙʦʪʳ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʟʚʫʢʘ. ʏʪʦʙʳ ʨʝʟʫʣʴʪʘʪ ʨʝʘʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʙʳʣ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʣʠʟʦʢ ʢ çʠʜʝʘʣʴʥʦʤʫè ʟʥʘʯʝʥʠʶ, ʠʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʷʪ ʜʣʷ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʜʥʷ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʰʫʤʘ ʥʘ ʨʘʙʦʪʥʠʢʘ ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʝʩʴ ʩʪʘʞ ʨʘʙʦʪ ʙʫʜʝʪ ʥʘʢʦʧʣʝʥ ʨʘʙʦʪʥʠʢʦʤ ʥʘ ʦʜʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʧʨʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʝʛʦ ʨʘʙʦʪʳ. ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʰʫʤʘ ʠ ʝʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʦʮʝʥʠʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʰʫʤʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ.  

ʉ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ ʥʳʥʝ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʥʝʧʦʩʪʦʷʥʥʦʛʦ ʰʫʤʘ, ʠ ʜʦʟʘ ʷʚʣʷʶʪʩʷ 

ʘʥʘʣʦʛʘʤʠ ʠ ʚʦʟʤʦʞʝʥ ʠʭ ʚʟʘʠʤʥʳʡ ʧʝʨʝʩʯʝʪ (ʊʘʙʣʠʮʘ 3), ʥʦ ʚ ʬʠʟʠʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʵʪʠ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʦʪʣʠʯʘʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ: ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʰʢʘʣʝ ʚ ʜʝʮʠʙʝʣʘʭ ʦʪ ʧʦʨʦʛʘ ʚʦʩʧʨʠʷʪʠʷ, ʘ ʜʦʟʘ ð ʚ 

ʯʘʩʪʷʭ ʦʪ ʜʦʧʫʩʪʠʤʦʡ ʜʦʟʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʦʨʦʛʦʤ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ, ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

ʣʠʥʝʡʥʳʭ ʚʝʣʠʯʠʥʘʭ. ʕʢʚʠʚʘʣʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʦʪʦʙʨʘʞʘʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʟʘ 

ʩʤʝʥʫ (ʨʘʙʦʯʠʡ ʜʝʥʴ), ʘ ʜʦʟʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʫʤʤʘʨʥʫʶ ʵʥʝʨʛʠʶ ʰʫʤʘ ʟʘ ʩʤʝʥʫ (ʨʘʙʦʯʠʡ 

ʜʝʥʴ).  
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