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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ 

ʢʘʯʝʩʪʚʝ ʘʨʤʘʪʫʨʳ ʜʣʠʥʥʳʝ, ʥʝʧʨʝʨʳʚʥʳʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʠ ʢʦʨʦʪʢʠʝ 

ʙʘʟʘʣʴʪʦʚʳʝ ʚʦʣʦʢʥʘ, ʠ, ʥʘ ʠʭ ʦʩʥʦʚʝ, ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʤʥʦʛʦʩʣʦʡʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʣʦʝʚ ʢʦʤʧʦʟʠʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ 

ʢʘʯʝʩʪʚʝ ʘʨʤʘʪʫʨʳ ʜʣʠʥʥʳʝ, ʥʝʧʨʝʨʳʚʥʳʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʠ ʢʦʨʦʪʢʠʝ 

ʙʘʟʘʣʴʪʦʚʳʝ ʚʦʣʦʢʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʥʦʛʦʩʣʦʡʥʳʡ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʫʣʫʯʰʝʥʥʳʝ ʩʚʦʡʩʪʚʘ.  ʇʝʨʚʳʡ ʩʣʦʡ ʤʘʪʝʨʠʘʣʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʣʦʡ ʘʨʤʘʪʫʨʳ ʠʟ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦʣʦʢʦʥ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʠ ʠʟʛʠʙ. ɺʪʦʨʦʡ ʩʣʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʠ ʜʝʬʦʨʤʘʮʠʶ. ʕʪʦʪ ʩʣʦʡ ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʤʧʦʟʠʪʘ, ʘʨʤʘʪʫʨʘ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʦʪʢʠʝ ʚʦʣʦʢʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʦʟʠʪʦʚ, 

ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʜʣʠʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʠ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ, ʨʘʙʦʪʘʝʪ ʢʘʢ  ʝʜʠʥʘʷ 

ʩʠʩʪʝʤʘ. ʇʝʨʚʳʡ ʩʣʦʡ ʢʦʤʧʦʟʠʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦʣʦʢʦʥ, ʨʘʙʦʪʘʝʪ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʠ ʠʟʛʠʙ, ʚʪʦʨʦʡ ʩʣʦʡ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ, ʦʧʨʝʜʝʣʷʝʪ 

ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʩʞʘʪʠʠ ʠ ʜʝʬʦʨʤʘʮʠʠ. ʉ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʜʣʠʥʥʳʭ ʠ ʢʦʨʦʪʢʠʭ ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʣʦʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʘʷ  ʧʣʠʪʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʘʨʤʠʨʦʚʘʥʘ  

ʢʫʩʢʘʤʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʦʣʦʢʥʘ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʧʣʠʪ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʫʩʢʦʚ ʠʟ ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʦʣʦʢʥʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ 
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ʢʫʩʢʦʚ ʚ ʢʦʤʧʦʟʠʪʥʦʡ ʧʣʠʪʝ. ʇʦʣʫʯʝʥ ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʜʣʠʥʥʳʭ ʠ ʢʦʨʦʪʢʠʭ ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ. ʂʦʤʧʦʟʠʪʥʘʷ 

ʧʣʠʪʘ ʘʨʤʠʨʦʚʘʣʘʩʴ ʩʝʪʢʦʡ, ʩʦʙʨʘʥʥʦʡ ʠʟ  ʥʝʧʨʝʨʳʚʥʳʭ ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ. 
 

Abstract. The article considers the issues of creating composites using long, continuous 

structures along the entire length of the structure, and short basalt fibers, and, based on them, 

multilayer composite materials as reinforcement. A mathematical description of the strength 

properties of multilayer composite materials based on layers of composites using long, continuous 

along the entire length of the structure, and short basalt fibers as reinforcement is considered. 

The results of theoretical studies showed that the multilayer composite material has improved 

properties. The first layer of material, which is a layer of reinforcement made of continuous fibers, 

provides tensile and bending strength. The second layer of composite material provides thermal 

insulation properties and compressive and deformation strength. This layer consists of a composite 

whose reinforcement is short fibers. It is shown that a multilayer composite material, which is 

a combination of composites created on the basis of long continuous and short fibers, works as 

a single system. The first layer of the composite, created on the basis of continuous fibers, works in 

tension and bending, the second layer, created on the basis of short fibers, determines the strength 

characteristics during compression and deformation. In order to confirm the theoretical results, 

work was carried out to create composites based on long and short basalt fibers. When creating 

a layered composite, a heat-insulating plate was used as the first component, which was reinforced 

with pieces of basalt fiber. For the production of such plates, a plant was developed to obtain pieces 

of basalt fiber and further uniform distribution of these pieces in a composite plate. A multilayer 

composite material with improved properties based on long and short basalt fibers is obtained. 

The composite slab was reinforced with a mesh assembled from continuous basalt fibers. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʦʟʠʪ, ʥʝʧʨʝʨʳʚʥʘʷ ʬʘʟʘ, ʜʠʩʢʨʝʪʥʘʷ ʬʘʟʘ, ʨʫʙʣʝʥʥʦʝ ʢʦʨʦʪʢʦʝ 

ʙʘʟʘʣʴʪʦʚʦʝ ʚʦʣʦʢʥʦ, ʜʣʠʥʥʦʝ ʥʝʧʨʝʨʳʚʥʦʝ ʙʘʟʘʣʴʪʦʚʦʝ ʚʦʣʦʢʥʦ,  ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʪ. 

 

Keywords: composite, continuous phase, discrete phase, chopped short basalt fiber, long 

continuous basalt fiber, multilayer composite. 

 

ɺʚʝʜʝʥʠʝ 

ʂʦʤʧʦʟʠʪ ð ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʪʜʝʣʝʥʥʳʭ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ [1ï3]. ʉʦʯʝʪʘʷ ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʠʤʝʶʱʠʡ ʩʚʦʡʩʪʚʘ, ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʩʚʦʡʩʪʚ 

ʢʘʞʜʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ [4ï6]. 

ʆʙʦʙʱʝʥʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

[7ï9]: 

- ʄʘʪʨʠʮʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʧʨʝʨʳʚʥʫ  ʁʬʘʟʫ (ʩʚʷʟʫʶʱʠʡ 

ʢʦʤʧʦʥʝʥʪ); 

- ʅʘʧʦʣʥʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʩʢʨʝʪʥʫ  ʁʬʘʟʫ (ʘʨʤʠʨʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ); 

- ʤʝʞʬʘʟʥʘʷ ʛʨʘʥʠʮʘ (ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ð ʘʜʩʦʨʙʮʠ,̫ ʜʝʩʦʨʙʮʠʷ, ʜʠʬʬʫʟʠʷ ʠ ʜʨ.) [10ï12]. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʢʦʤʧʦʟʠʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʘʞʥʳʡ ʢʣʘʩʩ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʤʝʶʱʠʭ ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʦʤʧʦʟʠʪʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʤʧʦʟʠʪʥʳʭ ʩʣʦʝʚ, ʦʜʥʘ 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʘʨʤʠʨʦʚʘʥʘ ʜʣʠʥʥʳʤʠ ʠ ʥʝʧʨʝʨʳʚʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʜʨʫʛʘʷ ʯʘʩʪʴ ʢʦʨʦʪʢʠʤʠ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ. ʎʝʣʴʶ ʨʘʙʦʪʳ ̫ ʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʦʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʘʢ ʜʣʠʥʥʳʤʠ ʠ 

ʥʝʧʨʝʨʳʚʥʳʤʠ, ʪʘʢ  ʠ ʢʦʨʦʪʢʠʤʠ ʙʘʟʘʣʴʪʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʢʠʝ ʚʘʞʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʤʘʪʨʠʮʝ, ʢʘʢ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ,  ʨʘʟʤʝʨ,  ʬʦʨʤʘ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʷ (ʈʠʩʫʥʦʢ 1). 
 

 
ʈʠʩʫʥʦʢ 1. ʅʘʧʦʣʥʠʪʝʣʴ ʚ ʤʘʪʨʠʮʝ: ʘ ð ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʧʦʣʥʠʪʝʣʷ; b ð ʨʘʟʤʝʨ ʥʘʧʦʣʥʠʪʝʣʷ; ʩ 

ð ʬʦʨʤʘ ʥʘʧʦʣʥʠʪʝʣʷ; d ð ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʦʣʥʠʪʝʣʷ;  ʝ ð ʦʨʠʝʥʪʘʮʠʷ ʥʘʧʦʣʥʠʪʝʣʷ. 

 

ʉ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʤʘʪʨʠʮʝ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ɸʨʤʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: 1 ð ʢʦʨʦʪʢʠʤʠ ʚʦʣʦʢʥʘʤʠ; 2 ð 

ʜʣʠʥʥʳʤʠ ʥʝʧʨʝʨʳʚʥʳʤʠ ʚʦʣʦʢʥʘʤʠ; 3 ð  ʚʦʣʦʢʥʘʤʠ ʚʦ ʤʥʦʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ; 4 ð ʤʥʦʛʦʩʣʦʡʥʳʡ 

ʢʦʤʧʦʟʠʪ ʥʘ ʦʩʥʦʚʝ ʥʝʧʨʝʨʳʚʥʳʭ ʠ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʪ.  

ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʠʩʩʣʝʜʫʝʤʫʶ ʬʠʟʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʯʝʨʝʟ 

ʫ ʠ, ʧʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʤʝʥʥʳʭ 
1 2, ,...x x , ʢʦʪʦʨʳʝ ʧʦʜʯʠʥʷʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʶ ʣʠʥʝʡʥʦʡ ʘʜʜʠʪʠʚʥʦʩʪʠ, ʫʢʘʟʘʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ: 

1 1 2 2 ...y c x c x= + +, (1) 

 

ʛʜʝ 
1 2, ,...x x  ð ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʦʟʠʪʘ, 

1 2, ,...c c ð 

ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʦʟʠʪʘ. 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʧʣʦʪʥʦʩʪʠ, ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ, ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʠ 

ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʡʩʪʚʦʤ ʣʠʥʝʡʥʦʡ 

ʘʜʜʠʪʠʚʥʦʩʪʠ.  

ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (1) ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ 

ʘʨʤʠʨʦʚʘʥ ʜʣʠʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ (ʥʢ), ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 
 

1(1 )ʥʢ ʥʚ ʥʚ ʤ ʥʚV Vs s s= + - , (2) 
 

ʛʜʝ
ʥʢs  ð ʧʨʦʯʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʘʨʤʠʨʦʚʘʥ ʜʣʠʥʥʳʤʠ 

ʚʦʣʦʢʥʘʤʠ, 
ʥʚs  ð ʧʨʦʯʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦʣʦʢʥʘ, ʥʚV  ð ʦʙʲʝʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦʣʦʢʥʘ ʚ 

ʢʦʤʧʦʟʠʪʝ, 
1ʤs  ð ʧʨʦʯʥʦʩʪʴ ʩʚʷʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʤʘʪʨʠʮʳ). 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʘʨʤʠʨʦʚʘʥʳ ʙʘʟʘʣʴʪʦʚʳʤʠ ʢʦʨʦʪʢʠʤʠ ʚʦʣʦʢʥʘʤʠ, 

ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʚʝʜʫʪ ʩʝʙʷ ʥʝ ʪʘʢ, ʢʘʢ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʘʨʤʠʨʦʚʘʥʳ 

ʚʦʣʦʢʥʘʤʠ ʙʦʣʴʰʦʡ ʜʣʠʥʳ [13]. ɽʩʣʠ ʜʣʠʥʳ ʚʦʣʦʢʦʥ lʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ, ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ ʚʦʣʦʢʥʘ ʢʨl , ʪʦ ʵʪʦ ʦʪʣʠʯʠʝ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ. ɺ 

ʩʣʫʯʘʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʜʦʩʪʠʛʘʶʱʝʡ ʚʝʣʠʯʠʥʳ ʨʘʟʨʳʚʘ, ʢ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤʫ 

ʤʘʪʝʨʠʘʣʫ ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʥʘ ʪʦʨʮʘʭ ʘʨʤʠʨʫʶʱʠʭ ʚʦʣʦʢʦʥ, ʠʤʝʶʱʠʭ ʢʦʥʝʯʥʫʶ 

ʜʣʠʥʫ, ʤʝʥʴʰʝ, ʯʝʤ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʚ ʜʣʠʥʥʳʭ ʚʦʣʦʢʥʘʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʥʝʜʣʠʥʥʳʭ ʚʦʣʦʢʦʥ ʭʘʨʘʢʪʝʨʥʦ ʪʦ, ʯʪʦ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ 

ʚʜʦʣʴ ʚʦʣʦʢʥʘ ʠʟʤʝʥʷʶʪʩʷ. ʉʠʣʳ ʥʘʪʷʞʝʥʠʷ ʥʘ ʢʦʥʮʘʭ ʩʪʨʝʤʷʪʩʷ ʢ ʥʫʣʶ ʠ ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʩʨʝʜʥʝʤ ʫʯʘʩʪʢʝ, ʥʘʟʳʚʘʝʤʦʤ ʵʬʬʝʢʪʠʚʥʳʤ ʫʯʘʩʪʢʦʤ. ʆʙʲʷʩʥʠʪʴ 

ʵʪʦ ʤʦʞʥʦ ʪʝʤ, ʯʪʦ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʚʜʦʣʴ ʛʨʘʥʠʮʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʦʢʥʘ  ʤʘʪʨʠʮʳ. ʂʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʠʥʘ ʚʦʣʦʢʥʘ ʜʦʩʪʠʛʘʝʪ, ʝʩʣʠ ʝʝ 

ʜʝʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ. ʋʤʝʥʴʰʝʥʠʝ ʜʣʠʥʳ ʚʦʣʦʢʥʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʚʦʣʦʢʥʦ ʧʝʨʝʩʪʘʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʘ ʧʨʦʩʪʦ ʚʳʪʷʛʠʚʘʝʪʩʷ ʠʟ ʤʘʪʨʠʯʥʦʛʦ ʩʣʦʷ. ʋʯʘʩʪʢʠ 

ʚʦʣʦʢʥʘ, ʛʜʝ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʧʘʜʘʶʪ ʦʪ ʟʥʘʯʝʥʠʷ 
.ʢʚ ʤʘʭs  ʜʦ ʥʫʣʝʚʦʛʦ, ʷʚʣʷʶʪʩʷ ʥʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ. ɼʣʠʥʘ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʨʘʚʥʘ / 2ʢʨl  (ʈʠʩʫʥʦʢ 3). 

 
 

ʈʠʩʫʥʦʢ 3. ʕʬʬʝʢʪʠʚʥʳʝ ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ ʜʣʠʥʳ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ ʚ ʢʦʤʧʦʟʠʪʝ. 

 

ɿʘʜʘʜʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ . ./ʢʨ ʢʚ ʤʘʭSb s= . ɿʜʝʩʴ .ʢʨS ð ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʣ ʥʘʪʷʞʝʥʠʷ ʥʘ ʜʣʠʥʝ / 2ʢʨl  ʚʦʣʦʢʥʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʠʣ 

ʥʘʪʷʞʝʥʠʷ . .ʢʚʩʨs ʜʣʷ ʢʦʨʦʪʢʦʛʦ ʚʦʣʦʢʥʘ ʨʘʚʥʦ:  
 

. . . 1 (1 ) /ʢʚʩʨ ʢʚ ʢʨl ls s bè ø= - -ê ú. 
(3) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʢʦʪʦʨʳʡ ʘʨʤʠʨʦʚʘʥ ʥʝʜʣʠʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 
 

. . . 2 21 (1 ) /ʢʚ ʢʨ ʢʚ ʢʚ ʤ ʤl l V Vs b s sè ø= - - +ê ú . (4) 
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ʄʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ 

ʢʦʤʧʦʟʠʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʜʣʠʥʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʠ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ, ʨʘʙʦʪʘʝʪ ʢʘʢ  

ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ. ʇʝʨʚʳʡ ʩʣʦʡ ʢʦʤʧʦʟʠʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦʣʦʢʦʥ, 

ʨʘʙʦʪʘʝʪ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʠʟʛʠʙ, ʚʪʦʨʦʡ ʩʣʦʡ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʢʦʨʦʪʢʠʭ ʚʦʣʦʢʦʥ, 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʩʞʘʪʠʠ ʠ ʜʝʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʯʝʪ ʠʭ 

ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʩʦʦʪʥʦʰʝʥʠʶ, ʦʧʨʝʜʝʣʷʶʱʝʤʫ ʩʚʦʡʩʪʚʘ 

ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʢʦʤʧʦʟʠʪʘ:  
 

. . 1 . . 2 2(1 ) 1 (1 ) /ʩʣʢ ʥʚ ʥʚ ʤ ʥʚ ʢʨ ʢʚ ʢʚ ʤ ʤV V l l V Vs s s b s sè ø= + - + - - +ê ú , (5) 

 

ʛʜʝ 
. .ʩʣʢs  ð ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʢʦʤʧʦʟʠʪʘ; 

ʥʚs  ð 

ʧʨʦʯʥʦʩʪʴ ʜʣʠʥʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦʣʦʢʥʘ; 
ʥʚV  ð ʦʙʲʝʤ ʜʣʠʥʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦʣʦʢʥʘ; 

1ʤs  ð ʧʨʦʯʥʦʩʪʴ ʩʚʷʟʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʨʚʦʡ ʤʘʪʨʠʮʳ; 
.ʢʚs  ð ʧʨʦʯʥʦʩʪʴ ʢʦʨʦʪʢʦʛʦ 

ʚʦʣʦʢʥʘ; 
2ʤs  ð ʧʨʦʯʥʦʩʪʴ ʩʚʷʟʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚʪʦʨʦʡ ʤʘʪʨʠʮʳ; 

.ʢʚV  ð ʦʙʲʝʤ ʢʦʨʦʪʢʦʛʦ 

ʚʦʣʦʢʥʘ ʚ ʢʦʤʧʦʟʠʪʝ; 
2ʤV ð ʦʙʲʝʤ ʩʚʷʟʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚʪʦʨʦʡ ʤʘʪʨʠʮʳ. 

ɼʘʥʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʫʣʫʯʰʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʛʦ 

ʧʨʦʯʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʝ ʣʶʙʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʣʦʠʩʪʦʛʦ ʢʦʤʧʦʟʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʘʷ  ʧʣʠʪʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʘʨʤʠʨʦʚʘʥʘ  ʢʫʩʢʘʤʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʦʣʦʢʥʘ. ɼʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʧʣʠʪ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠ ̫ʢʫʩʢʦʚ ʠʟ ʙʘʟʘʣʴʪʦʚʦʛʦ 

ʚʦʣʦʢʥʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʢʫʩʢʦʚ ʚ ʢʦʤʧʦʟʠʪʥʦʡ ʧʣʠʪʝ 

(ʈʠʩʫʥʦʢ 4). ʂʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [14ï15]. 

 

 
ʈʠʩʫʥʦʢ 4. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʫʙʣʝʥʥʦʛʦ ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʦʣʦʢʥʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʚʳʰʝ ʫʩʪʘʥʦʚʢʘ ʦʙʝʩʧʝʯʠʚʘʣʘ ʦʜʥʦʨʦʜʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʫʙʣʝʥʥʳʭ 

ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ ʚ ʤʘʪʨʠʮʘʭ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤ ʩʚʷʟʫʶʱʠʤ ʥʘʧʦʣʥʠʪʝʣʝʤ. ʇʦʣʫʯʘʝʤʘʷ 

ʢʦʤʧʦʟʠʪʥʘʷ ʧʣʠʪʘ ʠʤʝʣʘ ʩʣʝʜʫʶʱʠʝ ʬʠʟʠʢʦïʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʫʢʘʟʘʥʥʳʝ ʚ 

ʊʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1.  

 

ʌʀɿʀʂʆïʄɽʍɸʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʃʀʊʓ 

ʅɸ ʆʉʅʆɺɽ ʈʋɹʃɽʅʅʓʍ ʂʆʈʆʊʂʀʍ ɺʆʃʆʂʆʅ 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿʥʘʯʝʥʠʝ 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ɺʪ/ʤʂ, 0,048 

ʇʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʩʞʘʪʠʠ ʜʣʷ ʟʥʘʯʝʥʠʡ  ʜʝʬʦʨʤʘʮʠʠ ʚ 10%,  

Mʇa (ʢʛʩ/cʤ2) 

0,06 

ɸʜʩʦʨʙʮʠʷ ʚʦʜʳ, %  1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʠ ʩʣʦʝʚ, ʢʅ/ʤ2  7 

 

ʌʠʟʠʢʦïʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʘʥʥʳʡ ʢʦʤʧʦʟʠʪ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʳʝ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʠ 

ʩʣʦʝʚ. ʊʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʶ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʩʪʘʥʜʘʨʪʘʤ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɹʳʣʠ 

ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ 

ʨʫʙʣʝʥʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʚʦʣʦʢʥʘ. ɻʨʘʬʠʢ ʜʝʬʦʨʤʘʮʠʠ ʙʘʟʘʣʴʪʦʚʦʡ ʧʣʠʪʳ ʧʨʠʚʝʜʝʥ ʥʘ 

ʈʠʩʫʥʢʝ 5.  
 

 
 

ʈʠʩʫʥʦʢ 5. ʇʦʣʥʘʷ (ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ) ʠ ʦʩʪʘʪʦʯʥʘʷ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ. 

 

ʀʟ ʈʠʩʫʥʢʘ 5 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʚ ʢʦʤʧʦʟʠʪʝ ʜʝʬʦʨʤʘʮʠʷ ʥʝ 

ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ, ʯʪʦʙʳ ʨʘʟʨʫʰʘʪʴ ʬʦʨʤʫ ʢʦʤʧʦʟʠʪʥʦʡ ʧʣʠʪʳ.  

ʉ ʮʝʣʴʶ ʫʩʠʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʟʘʣʴʪʦʚʳʭ ʧʣʠʪ ʥʘ ʦʩʥʦʚʝ ʨʫʙʣʝʥʥʦʛʦ 

ʢʦʨʦʪʢʦʛʦ ʚʦʣʦʢʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʨʝʧʣʝʥʠʷ ʧʨʠ ʤʦʥʪʘʞʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʘʟʘʣʴʪʦʚʘʷ 

ʩʝʪʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʘʣʴʪʦʚʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦʣʦʢʥʘ. ʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʘʟʘʣʴʪʦʚʦʡ ʩʝʪʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 2.  

 

 

ʊʘʙʣʠʮʘ 2.  

ʌʀɿʀʂʆ-ʊɽʍʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɹɸɿɸʃʔʊʆɺʆʁ ʉɽʊʂʀ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɺʝʣʠʯʠʥʘ 
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ʉʝʪʢʘ ʠʟ ʙʘʟʘʣʴʪʦʚʳʭ ʚʦʣʦʢʦʥ ʦʙʣʘʜʘʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʝʪʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʣʝʜʫʶʱʠʤʠ ʚʘʞʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

ïʩʝʪʢʘ ʥʝ ʢʦʨʨʦʟʠʨʫʝʪʩʷ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʘʛʨʝʩʩʠʚʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʩʨʝʜʝ; 

ïʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʙʘʟʘʣʴʪʦʚʦʡ ʩʝʪʢʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʥʠʞʝ, 

ʯʝʤ ʤʝʪʘʣʣʠʯʝʩʢʦʡ; 

ïʦʙʣʘʜʘʝʪ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʴʶ;  

ïʩʝʙʝʩʪʦʠʤʦʩʪʴ ʥʠʞʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣ ʧʦʣʫʯʝʥ ʤʥʦʛʦʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʪ,  

ʘʨʤʠʨʦʚʘʥʥʳʡ ʙʘʟʘʣʴʪʦʚʦʡ ʩʝʪʢʦʡ. 

 

ɺʳʚʦʜʳ 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʩʣʦʠʩʪʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʣʦʠʩʪʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʠʥʥʳʤʠ 

ʥʝʧʨʝʨʳʚʥʳʤʠ ʠ ʢʦʨʦʪʢʠʤʠ ʙʘʟʘʣʴʪʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣ ʧʦʣʫʯʝʥ ʩʣʦʠʩʪʳʡ ʢʦʤʧʦʟʠʪ,  

ʘʨʤʠʨʦʚʘʥʥʳʡ ʙʘʟʘʣʴʪʦʚʦʡ ʩʝʪʢʦʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʘʱʝʥʢʦ ɸ. ɸ., ʉʝʨʙʠʥ ɺ. ʇ., ʇʘʩʣʘʚʩʢʘʷ ɸ. ʇ. ɸʨʤʠʨʦʚʘʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ. ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 1988. 200 ʩ. 

2. ʆʨʤʦʥʙʝʢʦʚ ʊ. ʆ. ʇʨʠʢʣʘʜʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɹʠʰʢʝʢ: ʀʣʠʤ, 1986. 39 ʩ. 

3. ʂʦʣʧʘʢʦʚ ɸ. ɻ., ʈʘʢʠʥ ʉ. ʀ. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʦʠʩʪʳʭ ʢʦʤʧʦʟʠʪʦʚ 

ʧʨʠ ʥʝʣʠʥʝʡʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ // ʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʬʠʟʠʢʘ. 2010. ʊ. 45. 

ˉ5. ʉ. 157-166. 

4. ʂʫʢʫʞʜʘʥʦʚ ʂ. ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʩʧʝʨʩʠʠ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʢʦʤʧʦʟʠʪʘʭ ʥʘ ʦʩʥʦʚʝ 

ʜʚʫʭʩʢʦʨʦʩʪʥʦʡ ʤʦʜʝʣʠ // ʇʨʦʙʣʝʤʳ ʧʨʦʯʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ. 2011. ˉ62. ʉ. 111-118. 

https://doi.org/10.32326/1814-9146-2005-67-1-111-118 

5. ʊʨʳʢʦʚ ʖ. ʇ., ɻʫʨʝʚʠʯ ɸ. ʄ., ʐʤʦʨʛʫʥ ɺ. ɻ. ʂʦʤʧʣʝʢʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʩʣʦʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ // ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ. 

2009. ˉ11 (679). ʉ. 82-86. 

6. ʆʣʝʡʥʠʢʦʚ ɸ. ʀ. ʆʮʝʥʢʘ ʞʝʩʪʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʩʣʦʠʩʪʳʭ ʢʦʤʧʦʟʠʪʦʚ // ʂʦʤʧʦʟʠʪʳ ʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨʳ. 2017. ʊ. 9. ˉ2. ʉ. 77-79. 

7. ʃʫʨʴʝ ʉ. ɸ., ʉʦʣʷʝʚ ʖ. ʆ., ɸʥʜʨʶʥʠʥʘ ʄ. ɸ., ʃʳʢʦʚʘ ɽ. ɼ. ʆʧʪʠʤʠʟʘʮʠʷ 

ʜʝʤʧʠʨʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʦʠʩʪʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚʦʣʦʢʥʘ ʩ 

ʚʷʟʢʦʫʧʨʫʛʠʤ ʧʦʢʨʳʪʠʝʤ // ɺʝʩʪʥʠʢ ʇʅʀʅɻʋ. 2012. ̄3. ʉ. 98-119. 

8. ʊʘʪʘʨʠʥʮʝʚʘ ʆ. ʉ., ʋʛʣʦʚʘ ʊ. ʂ., ʀʛʦʥʠʥ ɻ. ʉ. ʠ ʜʨ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʘʟʘʣʴʪʦʚʦʣʦʢʥʠʩʪʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ // ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 2014. 

ˉ11. ʉ. 14-15. 

9. ɺʝʷʣʠʩ ʉ. ɸ., ʂʘʤʠʥʩʢʘʩ ɸ. ʖ., ɻʥʠʧ ʀ. ʗ., ʂʝʨʰʫʣʠʩ ɺ. ʀ. ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 

ʚʣʘʞʥʳʭ ʩʪʝʢʣʦʚʦʣʦʢʥʠʩʪʳʭ ʠ ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʧʣʠʪ // ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 2002. ˉ6. 

ʉ. 38-40. 

10. ʄʷʩʥʠʢʦʚ ɸ. ɸ., ɸʩʣʘʥʦʚʘ ʄ. ʉ. ɺʣʠʷʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʦʣʦʢʥʘ 

ʥʘ ʝʛʦ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʩʪʴ // ʉʪʝʢʣʦ ʠ ʢʝʨʘʤʠʢʘ. 1964. ˉ5. ʉ. 18. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ5. 2020 

https://doi.org/10.33619/2414-2948/54 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 19 

 

11. ɸʡʜʘʨʘʣʠʝʚ ɾ. ʂ., ʂʘʡʥʘʟʘʨʦʚ ɸ. ʊ., ʀʩʤʘʥʦʚ ʖ. ʍ., ɸʙʜʠʝʚ ʄ. ʉ., ɸʪʳʨʦʚʘ ʈ. ʉ., 

ʉʦʧʫʙʝʢʦʚ ʅ. ɸ. ʉʫʧʝʨʪʦʥʢʠʝ ʚʦʣʦʢʥʘ ʥʘ ʦʩʥʦʚʝ ʘʣʝʚʨʦʣʠʪʘ ʠ ʙʘʟʘʣʴʪʘ, ʜʦʙʳʚʘʝʤʳʭ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

2019. ˉ5. ʉ. 109-114. https://doi.org/ 10.17513/mjpfi.12748 

12. ɸʡʜʘʨʘʣʠʝʚ ɾ. ʂ., ʀʩʤʘʥʦʚ ʖ. ʍ., ʂʘʡʥʘʟʘʨʦʚ ɸ. ʊ., ɸʙʜʠʝʚ ʄ. ʉ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʘʟʘʣʴʪʦʚʦʣʦʢʥʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʧʣʠʪ // ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʢʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ. 2019. ˉ 3-2. ʉ. 115-119. https://doi.org/ 

https://doi.org/ 10.17513/snt.37450 

13. ɸʡʜʘʨʘʣʠʝʚ ɾ. ʂ., ʂʘʡʥʘʟʘʨʦʚ ɸ. ʊ., ɸʙʜʠʝʚ ʄ. ʉ., ʉʦʧʫʙʝʢʦʚ ʅ. ɸ. ʈʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʛʠʧʩʦʙʘʟʘʣʴʪʦʚʳʭ ʢʦʤʧʦʟʠʪʦʚ // ɺʝʩʪʥʠʢ ʂʈʉʋ. 2019. ʊ. 19. ˉ8. 

ʉ. 103-106. 

14. ʀʩʤʘʥʦʚ ʖ. ʍ. ʀʥʪʝʨʬʝʨʦʤʝʪʨʠʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʙʝʩʱʝʣʝʚʦʡ ʨʘʜʫʞʥʦʡ 

ʛʦʣʦʛʨʘʬʠʠ // ɺʝʩʪʥʠʢ ʂʠʨʛʠʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠʤ. ʅ. ʀʩʘʥʦʚʘ. 2015. ˉ4 (40). ʉ. 194-198. 

15. ʀʩʤʘʥʦʚ ʖ. ʍ. ɻʦʣʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʷ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʘ ʊʘʣʴʙʦʪʘ // 

ʀʟʚʝʩʪʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 2015. ˉ2. ʉ. 20-23. 

 

References: 

1. Pashchenko, A. A., Serbin, V. P., & Paslavskaya, A. P. (1988). Armirovanie 

neorganicheskikh vyazhushchikh veshchestv mineralônymi voloknami. Moscow, Stroiizdat, 201. (in 

Russian). 

2. Ormonbekov, T. O. Prikladnye metody rascheta konstruktsii iz kompozitsionnykh 

materialov. Bishkek, Ilim, 1986. 39. (in Russian). 

3. Kolpakov, A. G., & Rakin, S. I. (2004). Deformatsionnye kharakteristiki sloistykh 

kompozitov pri nelineinykh deformatsiyakh. Prikladnaya mekhanika i tekhnicheskaya fizika, 45(5), 

157-166. (in Russian). 

4. Kukudzhanov, K. V. (2005). Investigating the Dispersion of Elastic waves in Composites 

using a two-velocity Model. Problems of strength and plasticity, (67), 111-118. (in Russian). 

https://doi.org/10.32326/1814-9146-2005-67-1-111-118 

5. Trykov, Yu. P., & Gurevich, L. M. (2009). Kompleksnye tekhnologii polucheniya sloistykh 

kompozitsionnykh materialov mnogotselevogo naznacheniya [Integrated technologies of producing 

multipurpose layered composite materials]. Avtomaticheskaya svarka, (11), 82-86. (in Russian). 

6. Oleinikov, A. I. (2017). Otsenka zhestkosti i prochnosti sloistykh kompozitov [Estimate of 

Stiffness and Strength of Laminated composites]. Kompozity i nanostruktury, 9(2), 77-79. (in 

Russian). 

7. Lure, S. A., Solyaev, Yu. O., Andryunina, M. A., & Lykosova, E. D. (2012). Optimizatsiya 

dempfiruyushchikh kharakteristik sloistykh kompozitnykh materialov, soderzhashchikh volokna s 

vyazkouprugim pokrytiem [Optimization of the Damping Properties of Fibrous Composites with 

viscoelastic Coating]. PNRPU Mechanics Bulletin, (3), 98-119. (in Russian). 

8. Tatarintseva, O. S., Uglova, T. K., Igonin, G. S., Igonina, T. N., & Bychin, N. V. (2004). 

Opredelenie srokov ekspluatatsii bazalôtovoloknistykh teploizolyatsionnykh materialov. Stroitelônye 

materialy, (11), 14-15. (in Russian). 

9. Veyalis, S. A., Kaminskas, A. Yu., Gnip, I. Ya., & Kershulis, V. I. (2002). Teploprovodnostô 

vlazhnykh steklovoloknistykh i mineralovatnykh plit. Stroitelônye materialy, (6), 38-40. (in 

Russian). 

10. Myasnikov, A. A., & Aslanova, M. S. (1964). Vliyanie khimicheskogo sostava 

bazal'tovogo volokna na ego kislotoustoichivostô. Steklo i keramika, (5), 18. (in Russian). 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ5. 2020 

https://doi.org/10.33619/2414-2948/54 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 20 

 

11. Aydaraliev, Zh. K., Kaynazarov, A. T., Ismanov, Yu. Kh., Abdiev, M. S., Atyrova, R. S., & 

Sopubekov, N. A. (2019). Superfine fibers on the Basis of Aleurrolite and Basalt produced in 

Kyrgyzstan. International Journal of Applied and Fundamental Research, (5), 109-114. (in 

Russian). https://doi.org/ 10.17513/mjpfi.12748 

12. Ajdaraliev, Zh. K., Ismanov, Yu. Kh., Kajnazarov, A. T., & Abdiev, M. S. (2019). 

Determination of the optimal material composition for the manufacture of basalt fiber composite 

plates. Modern High Technologies, (3-2), 115-119. (in Russian). https://doi.org/ 10.17513/snt.37450 

13. Aydaraliev, Zh. K., Kaynazarov, A. T., Abdiev, M. I., & Sopubekov, N. A. (2019). The 

Development of Technologies of Receiving gipso-basalt Composites. Herald of KRSU, 19(8), 102- 

105. (in Russian). 

14. Ismanov, Yu. Kh. (2015). Interferometry based on the gapless rainbow holography 

method. Vestnik Kyrgyzskogo gosudarstvennogo universiteta stroitelôstva, transporta i arhitektury 

im. N. Isanova, (4), 194-198. (in Russian). 

15. Ismanov, Yu. Kh. (2015). Holographic interferometry based on the Talbot effect. Izvestiya 

Nacionalônoi Akademii nauk Kyrgyzskoj Respubliki, (2), 20-23. (in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 08.03.2020 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

11.03.2020 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ɸʡʜʘʨʘʣʠʝʚ ɾ. ʂ., ɸʙʜʠʝʚ ʄ. ʉ., ʀʩʤʘʥʦʚ ʖ. ʍ. ɼʚʫʭʩʣʦʡʥʳʡ ʢʦʤʧʦʟʠʪ, 

ʘʨʤʠʨʦʚʘʥʥʳʡ ʙʘʟʘʣʴʪʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

2020. ʊ. 6. ˉ5. ʉ. 12-20. https://doi.org/10.33619/2414-2948/54/01 

 

Cite as (APA): 

Aydaraliev, Zh., Abdiev, M., & Ismanov, Yu. (2020). Two-layer Composite Reinforced With 

Basalt Fibers of Various Lengths. Bulletin of Science and Practice, 6(5), 12-20. (in Russian). 

https://doi.org/10.33619/2414-2948/54/01 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ5. 2020 

https://doi.org/10.33619/2414-2948/54 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 21 

 

ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ / CHEMICAL SCIENCES 

_______________________________________________________________________________________________ 

 

ʋɼʂ 544.47 

AGRIS P33 

https://doi.org/10.33619/2414-2948/54/02 

 

ʂɸʊɸʃʀʊʀʏɽʉʂɸʗ ʊʈɸʅʉʌʆʈʄɸʎʀʗ  

ʄɽʊɸʅʆʃɸ / ɼʀʄɽʊʀʃʆɺʆɻʆ ʕʌʀʈɸ ɺ ʋɻʃɽɺʆɼʆʈʆɼʓ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ Zn-ʄʆɼʀʌʀʎʀʈʆɺɸʅʅʆɻʆ ʎɽʆʃʀʊɸ H-ZSM-5 

 

Éɼʟʶʙʘ ʄ. ɸ., ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʚʝʨʴ, ʈʦʩʩʠʷ, maria.dziuba2017@yandex.ru 

Éʅʘʚʨʦʮʢʘʷ ʀ. ɺ., ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʚʝʨʴ, ʈʦʩʩʠʷ  

Éɹʨʦʚʢʦ ʈ. ɺ., ORCID: 0000-0001-9945-566X, SPIN-ʢʦʜ: 1638-1220, ʀʚʘʥʦʚʩʢʠʡ ʭʠʤʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠʷ, romanvictorovich69@mail.ru 

Éɼʦʣʫʜʘ ɺ. ʖ., ORCID: 0000-0002-2865-9945, SPIN-ʢʦʜ: 8836-6137, ʜ-ʨ ʭʠʤ. ʥʘʫʢ, 

ʀʚʘʥʦʚʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠʷ, doludav@yandex.ru 

 

METHANOL / DIMETHYL ETHER CATALYTIC TRANSFORMATION  

OVER Zn-MODIFIED H-ZSN-5 ZEOLITE 

 

ÉDziuba M., Tver State Technical University, Tver, Russia, maria.dziuba2017@yandex.ru 

ÉNavrotskaya I., Tver State Technical University, Tver, Russia 

ÉBrovko R., ORCID: 0000-0001-9945-566X, SPIN-code: 1638-1220,  

Ivanovo State University of Chemical Technology, Ivanovo, Russia, romanvictorovich69@mail.ru 

ÉDoluda V., ORCID: 0000-0002-2865-9945, SPIN-code: 8836-6137, Dr. habil., 

Ivanovo State University of Chemical Technology, Ivanovo, Russia, doludav@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʚʩʝʤʝʩʪʥʦ ʠʩʪʦʱʘʶʱʠʝʩʷ ʟʘʧʘʩʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʪʨʝʙʫʶʪ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʤʝʪʦʜ ʌʠʰʝʨʘïʊʨʦʧʰʘ ʠ ʤʝʪʦʜ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʥʦʣʘ / ʜʠʤʝʪʠʣʦʚʦʛʦ 

ʵʬʠʨʘ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʩʠʥʪʝʟ-ʛʘʟʘ, ʤʝʪʦʜ ʌʠʰʝʨʘ-

ʊʨʦʧʰʘ, ʧʨʠʛʦʜʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʣʠʥʝʡʥʦʛʦ ʩʪʨʦʝʥʠʷ. ʉʠʥʪʝʟ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʘʥʦʣʘ / ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʧʨʠʛʦʜʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʣʝʬʠʥʦʚ, 

ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʧʘʨʘʬʠʥʦʚ, ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʩʠʥʪʝʟʘ ʚʦʟʤʦʞʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʮʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʮʝʦʣʠʪʘ ʪʠʧʘ ʅ-ZSM-5 ʮʠʥʢʦʤ ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʜʣʷ ʯʝʛʦ ʮʝʦʣʠʪ ʚ ʢʠʩʣʦʪʥʦʡ ʬʦʨʤʝ 

ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʨʘʩʪʚʦʨʘʤʠ ʘʮʝʪʘʪʘ ʮʠʥʢʘ ʨʘʟʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʢʘʣʴʮʠʥʠʨʦʚʘʥʠʝʤ ʦʙʨʘʟʮʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʧʨʦʪʦʯʥʦʡ 

ʪʨʫʙʯʘʪʦʡ ʫʩʪʘʥʦʚʢʝ, ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʦʙʨʘʟʮʦʚ. ʋʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ ʚ ʮʝʦʣʠʪʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʤʝʥʴʰʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʠʭ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ. ʆʜʥʘʢʦ, ʧʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʮʠʥʢʘ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʜʝʣʴʥʦʡ ʦʢʩʠʜʥʦʡ ʬʘʟʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʢʠʩʣʦʪʥʦʩʪʠ. ʄʦʜʠʬʠʢʘʮʠʷ ʮʝʦʣʠʪʘ ʮʠʥʢʦʤ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʠ ʩʢʦʨʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʜʥʘʢʦ, 

ʦʙʱʝʝ ʫʤʝʥʴʰʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʮʝʦʣʠʪʘ ʮʠʥʢʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 
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ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʪʷʞʝʣʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʞʠʜʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

 

Abstract. The universally depleting reserves of traditional hydrocarbons require 

the development of a technology for producing synthetic hydrocarbons from renewable sources or 

human waste. Currently, among the possible methods for producing synthetic hydrocarbons, it is 

necessary to note the FischerïTropsch method and the method of methanol / dimethyl ether 

catalytic transformation. Moreover, the production of synthetic hydrocarbons from synthesis gas ð 

the FischerïTropsch method, is suitable for the production of linear hydrocarbons. 

The hydrocarbons synthesis using methanol / dimethyl ether is suitable for the production of 

olefins, branched paraffins, aromatic and polyaromatic hydrocarbons. Depending on the synthesis 

conditions, it is possible to preferentially obtain a certain type of hydrocarbon, which significantly 

increases the value of this process. In this article modification of zeolite type H-ZSM-5 with zinc is 

studied in order to increase the yield of liquid hydrocarbons. Zeolite in acid form was treated with 

zinʩ acetate solutions of different concentrations, followed by calcination of the samples. 

The efficiency of the catalysts was studied in a flow tube reactor set-up, and the surface acidity of 

the samples was also determined. An increase in the zinc content in zeolite contributed to a decrease 

in the acidity of the samples and modification of their active centers. However, at high zinc content, 

a separate oxide phase forms, which contributes to a slight increase in acidity. Modification of 

zeolite with zinc leads to a decrease in the rate of transformation of dimethyl ether and the rate of 

liquid hydrocarbons formation. However, a general decrease in acidity and modification of zeolite 

with zinc contributes to a significant decrease in the amount of heavy aromatic compounds formed, 

with an increase in the amount of gaseous and liquid hydrocarbons being formed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʘʥʦʣ, ʜʠʤʝʪʠʣʦʚʳʡ ʵʬʠʨ, ʮʝʦʣʠʪʳ, ʢʘʪʘʣʠʟʘʪʦʨ, H-ZSM-5. 

 

Keywords: methanol, dimethyl ether, zeolites, catalyst, H-ZSM-5. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʚʩʝʤʝʩʪʥʦʝ ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʰʠʨʦʢʦʤʫ ʧʦʠʩʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʫʪʝʡ ʠʭ ʧʦʣʫʯʝʥʠʷ [1ï2]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʨʝʜʠ 

ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʩʠʥʪʝʟʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʠʥʪʝʟʳ ʌʠʰʝʨʘïʊʨʦʧʰʘ 

ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʤʝʪʘʥʦʣʘ [3ï5]. ʉʠʥʪʝʟ ʌʠʰʝʨʘïʊʨʦʧʰʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʥʪʝʟ ʛʘʟʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʥʝʡʥʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʥʦʚʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʥʦʣʘ / 

ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʷʚʣʷʶʪʩʷ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʦʣʝʬʠʥʳ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ 

ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʈʠʩʫʥʦʢ 1) [6ï8]. ʐʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʈʠʩʫʥʦʢ 1) 

ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ, ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʥʦʣʘ/ 

ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʥʦʣʘ/ 

ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʮʝʦʣʠʪʳ ʨʘʟʣʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ: ʚ 

ʪʦʤ ʯʠʩʣʝ ʮʝʦʣʠʪʳ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʦʡ ʪʠʧʘ MFI ʠ SAPO [9ï10]. ʂʘʪʘʣʠʪʠʯʝʩʢʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʥʦʣʘ / ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʘ ʮʝʦʣʠʪʘʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʥʦʣʘ / ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʦʣʝʬʠʥʳ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʤʝʪʠʣ ʟʘʤʝʱʝʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʙʝʥʟʦʣʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʚʦʟʤʦʞʥʦ ʫʜʣʠʥʝʥʠʝ ʙʦʢʦʚʳʭ ʮʝʧʝʡ ʤʝʪʠʣ ʟʘʤʝʱʝʥʥʳʭ ʙʝʥʟʦʣʦʚ ʠ ʠʣ ʮʠʢʣʠʟʘʮʠʷ ʩ 
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ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʬʪʘʣʠʥʘ, ʘʥʪʨʘʮʝʥʘ, ʬʝʥʘʥʪʨʝʥʘ. 

ʋʛʣʝʚʦʜʦʨʦʜʳ ʥʘʩʳʱʝʥʥʦʛʦ ʨʷʜʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʩʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʦʜʦʨʦʜʘ, ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ [1ï3]. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʨʝʘʢʮʠʦʥʥʦʡ ʷʯʝʡʢʠ ʮʝʦʣʠʪʘ ʚʦʟʤʦʞʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʣʝʬʠʥʦʚ, ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʣʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʧʨʘʚʣʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʚʦʟʤʦʞʥʦ, ʠʟʤʝʥʠʪʴ ʤʦʜʠʬʠʢʘʮʠʝʡ 

ʢʘʥʘʣʦʚ ʮʝʦʣʠʪʦʚ, ʢʘʢ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʘʣʣʦʚ, ʪʘʢ ʠ ʥʝʤʝʪʘʣʣʦʚ ʚʘʨʴʠʨʫʷ ʢʠʩʣʦʪʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʪʘʢ ʠ ʩʨʦʜʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʚʦʜʦʨʦʜʫ, ʘ ʪʘʢʞʝ ʟʘʧʫʩʢʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ [5, 7]. 
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ʈʠʩʫʥʦʢ 1. ʂʘʪʘʣʠʪʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʝʪʘʥʦʣʘ / ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ. 

 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʦʮʝʩʩʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʥʦʣʘ / ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʘʷ ʜʝʟʘʢʪʠʚʘʮʠʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʦʪʣʦʞʝʥʠʝʤ ʪʷʞʝʣʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʘʭ. ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ 
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ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʨʘʩʭʦʜʫʶʱʠʭ ʦʙʨʘʟʫʶʱʠʝʩʷ 

ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʜʣʷ ʯʝʛʦ ʢʘʪʘʣʠʟʘʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ 

ʤʝʪʘʣʣʘʤʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʮʝʦʣʠʪ ʪʠʧʘ H-ZSM-5 (HKC, Hong-Kong) ʚ ʥʘʪʨʠʝʚʦʡ 

ʬʦʨʤʝ. ɼʣʷ ʧʝʨʝʚʦʜʘ ʮʝʦʣʠʪʘ ʚ ʢʠʩʣʦʪʥʫʶ ʬʦʨʤʫ 20 ʛ ʮʝʦʣʠʪʘ ʧʦʤʝʱʘʣʠʩʴ ʚ 250 ʤʣ 1ʄ 

ʨʘʩʪʚʦʨʘ NH4Cl ʠ ʧʝʨʝʤʝʰʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 4 ʯ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦʜʠʣʦʩʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ 

ʧʨʠ 4000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ. ʆʩʘʜʦʢ ʧʨʦʤʳʚʘʣʩʷ ʪʨʠ ʨʘʟʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ 

ʩʫʰʠʣʩʷ ʧʨʠ 105 Áʉ ʠ ʢʘʣʴʮʠʥʠʨʦʚʘʣʠ ʧʨʠ 700 Áʉ ʚ ʪʝʯʝʥʠʝ 6 ʯ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʤʦʜʠʬʠʢʘʮʠʠ 10 ʛ ʚʳʩʫʰʝʥʥʦʛʦ ʮʝʦʣʠʪʘ H-ZSM-5 ʩʫʩʧʝʥʜʠʨʦʚʘʣʦʩʴ ʚ 250 ʤʣ ʨʘʩʪʚʦʨʘ 

ʘʮʝʪʘʪʘ ʮʠʥʢʘ (ʤʘʩʩʘ ʘʮʝʪʘʪʘ ʮʠʥʢʘ 1,5 ʛ, 3 ʛ, 6 ʛ). ʇʦʩʣʝ ʯʝʛʦ ʨʘʩʪʚʦʨ ʦʪʜʝʣʷʣʩʷ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ, ʦʩʘʜʦʢ ʪʨʦʝʢʨʘʪʥʦ ʧʨʦʤʳʚʘʣʩʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʟʘʪʝʤ ʦʩʘʜʦʢ 

ʚʳʩʫʰʠʚʘʣʩʷ ʧʨʠ 105 Áʉ ʠ ʢʘʣʴʮʠʥʠʨʦʚʘʣʩʷ ʧʨʠ 700 Áʉ. ʂʘʪʘʣʠʟʘʪʦʨʳ ʦʙʦʟʥʘʯʘʣʠʩʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʥʦʩʠʤʦʛʦ ʘʮʝʪʘʪʘ ʮʠʥʢʘ: ZSM-5-Zn-1.5, ZSM-5-Zn-3, ZSM-5-Zn-

6. ʂʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧ ʢʠʩʣʦʪʥʳʭ ʮʝʥʪʨʦʚ ʙʳʣ ʠʟʫʯʝʥ ʤʝʪʦʜʦʤ ʜʝʩʦʨʙʮʠʠ ʘʤʤʠʘʢʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʦʣʠʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʝʤʦʩʦʨʙʝʨʘ AutoChem 2950 HP (Micrometrics, USA). 

ɼʣʷ ʯʝʛʦ ʚ ʧʣʘʩʪʠʢʦʚʫʶ ʢʶʚʝʪʫ ʚʥʦʩʠʣʦʩʴ 0,3 ʛ ʮʝʦʣʠʪʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʨʦʜʫʚʘʣʩʷ ʛʝʣʠʡ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 10 ʤʣ/ʤʠʥ, ʧʨʠ ʵʪʦʤ ʢʶʚʝʪʘ ʥʘʛʨʝʚʘʣʘʩʴ ʜʦ 750 Áʉ ʠ ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʧʨʠ ʟʘʜʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʝʨʝʢʣʶʯʝʥʠʝ ʟʘʤʝʥʘ ʛʝʣʠʷ ʥʘ 

10 ʤʘʩ.% ʘʤʤʠʘʢʘ ʚ ʛʝʣʠʠ, ʢʘʪʘʣʠʟʘʪʦʨ ʚʳʜʝʨʞʠʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʩʤʝʩʠ ʘʤʤʠʘʢʘ ʚ ʛʝʣʠʠ. 

ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʦʩʴ ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʦʪʦʢʘ ʛʘʟʘ ʥʘ ʛʝʣʠʡ ʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʟʘʧʠʩʴ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʦʡ ʢʶʚʝʪʘ ʜʦʛʨʝʚʘʣʘʩʴ ʜʦ 750 Áʉ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ 

ʪʨʫʙʯʘʪʦʡ ʨʝʘʢʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʱʝʡ ʨʝʘʢʪʦʨʘ ʧʦʣʫʯʝʥʠʷ 

ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʠ ʨʝʘʢʪʦʨʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʚ ʫʛʣʝʚʦʜʦʨʦʜʳ. ɺ 

ʨʝʘʢʪʦʨʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʪʘʥʦʣʘ ʚ ʜʠʤʝʪʠʣʦʚʳʡ ʵʬʠʨ ʧʦʤʝʱʘʣʦʩʴ 10,2 ʛ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʚ ʨʝʘʢʪʦʨ ʩʠʥʪʝʟʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦʤʝʱʘʣʦʩʴ 6,3 ʛ ʠʩʩʣʝʜʫʝʤʳʭ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ. ʈʝʘʢʪʦʨʘ ʜʦʛʨʝʚʘʣʠʩʴ ʜʦ 350 Áʉ ʉʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ (ɼʄʕ) 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 0,2 ʛ(ɼʄʕ)/(ʛ(ʂʘʪ)*ʯ). ɸʥʘʣʠʟ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʧʨʦʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ ʂʨʠʩʪʘʣʣ-2000 

(ʈʦʩʩʠʷ, ʍʨʦʤʘʪʵʢ), ʦʩʥʘʱʝʥʥʦʛʦ ʧʣʘʤʝʥʥʦ ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʠ ʜʝʪʝʢʪʦʨʦʤ ʧʦ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʄʦʜʠʬʠʢʘʮʠʷ ʮʝʦʣʠʪʘ ʮʠʥʢʦʤ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʣʦʪʥʳʭ ʮʝʥʪʨʦʚ 

(ʈʠʩʫʥʦʢ 2). ʊʘʢ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 1,5 ʠ 3 ʛ ʘʮʝʪʘʪʘ ʮʠʥʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʠʩʣʦʪʥʳʭ ʮʝʥʪʨʦʚ, ʢʘʢ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ, ʪʘʢ ʠ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʜʩʦʨʙʮʠʠ ʠʦʥʦʚ ʮʠʥʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʩʣʦʪʥʳʭ ʮʝʥʪʨʦʚ ʮʝʦʣʠʪʘ. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʮʝʪʘʪʘ ʮʠʥʢʘ ʜʦ 6 ʛ, ʦʙʨʘʟʝʮ ZSM-5-Zn-6, ʥʘʦʙʦʨʦʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʳʨʘʞʝʥʥʦʡ ʬʘʟʳ ʦʢʩʠʜʘ ʮʠʥʢʘ ʚ ʢʘʥʘʣʘʭ ʮʝʦʣʠʪʘ. 
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ʈʠʩʫʥʦʢ 2. ʂʨʠʚʳʝ ʜʝʩʦʨʙʮʠʠ ʘʤʤʠʘʢʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʦʣʠʪʘ ʧʨʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʮʝʦʣʠʪʘ H-ZSM-5 ʮʠʥʢʦʤ. 

 

ʄʦʜʠʬʠʢʘʮʠʷ ʮʝʦʣʠʪʘ ʅ-ZSM-5 1,5 ʛ ʘʮʝʪʘʪʘʪʦʤ ʮʠʥʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʠ ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʞʠʜʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʈʠʩʫʥʦʢ 3).  

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʮʝʪʘʪʘ ʮʠʥʢʘ ʜʦ 3 ʠ 6 ʛ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʢʦʥʚʝʨʩʠʠ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʩ 0,1 ʛ (ɼʄʕ)/(ʛ(ʂʘʪ)*ʯ) ʜʦ 0,06 (ɼʄʕ)/(ʛ(ʂʘʪ)*ʯ) ʠ 

ʩʢʦʨʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ɾʋɺ) ʩ 0,06 ʜʦ 0,04 ʛ (ɾʋɺ)/(ʛ(ʂʘʪ)*ʯ) 

(ʈʠʩʫʥʦʢ 3), ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʫʤʝʥʴʰʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʦʣʠʪʘ. 

 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʬʦʨʤʘʠʨʦʚʘʥʥʦʛʦ
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ʂʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʬʦʨʤʘʠʨʦʚʘʥʥʦʛʦ
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ʈʠʩʫʥʦʢ 3. ʘ) ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ, ʙ) ʩʢʦʨʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ. 

 

ʇʨʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʦʣʠʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ 

ʦʙʨʘʟʫʶʱʝʡʩʷ ʩʤʝʩʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʈʠʩʫʥʦʢ 4). ʊʘʢ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʮʠʥʢʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʪʷʞʝʣʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 
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ʈʠʩʫʥʦʢ 4. ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʣʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʦʣʠʪʦʚ. 

 

ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʜʚʠʛʝ ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʪʦʨʦʥʫ ʦʙʨʘʟʦʚʘʥʠʷ 

ʣʝʛʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʯʠʩʣʦʤ 

ʫʛʣʝʨʦʜʥʳʭ ʘʪʦʤʦʚ 6ï8 ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʦʙʨʘʟʮʘ ZSM-5-Zn-3. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʤʦʜʠʬʠʢʘʮʠʠ ʮʝʦʣʠʪʘ ʪʠʧʘ ʅ-ZSM-5 ʮʠʥʢʦʤ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʫʤʝʥʴʰʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʦʣʠʪʘ, ʢʘʢ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ, ʪʘʢ ʠ ʚ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘʩʪʷʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʜʩʦʨʙʮʠʠ ʮʠʥʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʠʩʣʦʪʥʳʭ ʮʝʥʪʨʦʚ ʮʝʦʣʠʪʘ. ʆʜʥʘʢʦ, ʧʨʠ ʚʳʩʦʢʠʭ ʩʦʜʝʨʞʘʥʠʠ ʮʠʥʢʘ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʜʝʣʴʥʦʡ ʦʢʩʠʜʥʦʡ ʬʘʟʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʮʝʦʣʠʪʘ ʮʠʥʢʦʤ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʠ ʩʢʦʨʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʙʱʝʝ ʫʤʝʥʴʰʝʥʠʝ 

ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʮʝʦʣʠʪʘ ʮʠʥʢʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʪʷʞʝʣʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ.   

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʈʅʌ 18-79-10157. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 5 ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʨʝʜʢʦʛʦ ʚʠʜʘ 

ʨʘʩʪʝʥʠʡ Pulsatilla patens (L.) Mill., ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʚʣʦʜʘʨʩʢʦʡ, 

ɸʢʤʦʣʠʥʩʢʦʡ ʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʝʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ ʘʥʘʣʠʟʘ ɼʅʂ (ISSR 

ð Inter Simple Sequence Repeats) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʩ 5 

ʧʨʘʡʤʝʨʘʤʠ: ISSR-1, ISSR-3, M1, M27, X11. ʏʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʚ 
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ʩʫʤʤʘʨʥʦʡ ʚʳʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 9 ʜʦ 28, ʘ ʠʭ ʨʘʟʤʝʨʳ ð ʦʪ 200 ʜʦ 1420 ʧʥ. 

ɼʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ P..patens ̫ ʚʠʣʘʩʴ ʚʳʩʦʢʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 0,965, 

ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʨʘʚʥʘ 0,162, ʘ ʯʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ ð 1,361. ʇʦʢʘʟʘʪʝʣʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʳʰʝ ʫ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʟ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ (ʩ. ɹʦʨʦʚʩʢʦʝ) 

HE=0,209, ne=1,743, ʠ ʥʠʞʝ ʫ ʧʦʧʫʣʷʮʠʠ ʠʟ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ HE=0,131, ne=1,597. 

ɺ ʠʟʫʯʝʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ P..patens ʦʙʥʘʨʫʞʝʥʦ 2 ʨʝʜʢʠʭ ʬʨʘʛʤʝʥʪʘ ɼʅʂ: ʫ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʟ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʫ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʟ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʩ. 

ɽʨʝʡʤʝʥʪʘʫ). ʅʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʘʟʥʦʦʙʨʘʟʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʠʟ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ (ʩ. ɹʦʨʦʚʩʢʦʝ) h=0,139, ʘ ʥʘʠʤʝʥʝʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ h = 0,188 ð ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ (ʩ. ʂʘʤʝʥʩʢïʋʨʘʣʴʩʢ). 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ ʚʳʷʚʠʣ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʟ 

ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ (ʩ. ɹʦʨʦʚʩʢʦʝ) I=0,327, ʘ ʥʘʠʤʝʥʴʰʝʝ ð ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʟ 

ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ I=0,215. 

 

Abstract. The genetic diversity of 5 cenopopulations of the rare plant species Pulsatilla patens 

(L.) Mill, located on the territories of Pavlodar, Akmola and Kostanay regions, Kazakhstan 

Republic, was studied. Intermicrosatellite DNA analysis (ISSR ð Inter Simple Sequence Repeats) 

was used to determine the indicators of genetic diversity. Polymerase chain reaction with 5 primers: 

ISSR-1, ISSR-3, M1, M27, X11 was performed. The number of polymorphic DNA fragments in 

the total plant samples ranged from 9 to 28. Fragmentôs size ranged from 200 to 1420 bp. 

The percentage of polymorphic loci in the total sample P. patens was 0.965. Expected 

heterozygosity is 0.162, and the number of effective alleles is 1.361. Indicators of genetic diversity 

are higher in the cenopopulation from the Kostanay region (Borovskoe village): HE =0.209, ne 

=1.743, and lower in the population from the Pavlodar region: HE =0.131, ne =1.597. Two rare DNA 

fragments were found in the studied P. patens cenopopulations: in cenopopulation from the 

Pavlodar region and in cenopopulation from the Akmola region (village Yerementau). 

Cenopopulation from the Kostanay region (village Borovskoe) has the most balanced diversity 

structure: h=0.139, and cenopopulation of the Kostanay region (village Kamensk-Uralsk) is the 

least balanced: h = 0.188. The Shannon Index revealed the greatest diversity in the cenopopulation 

from the Kostanay region (village Borovskoe) I=0.327, and the lowest diversity in cenopopulation 

from the Pavlodar region I=0.215. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʥʦʧʦʧʫʣʷʮʠʷ, Pulsatilla patens (L.) Mill., ʤʝʪʦʜ 

ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ ʘʥʘʣʠʟʘ (ISSR). 

 

Keywords: cenopopulation, Pulsatilla patens (L.) Mill., intermicrosatellite DNA analysis 

method (ISSR). 

 

ɺʚʝʜʝʥʠʝ 

Pulsatilla patens (L.) Mill. ð ʧʨʦʩʪʨʝʣ ʨʘʩʢʨʳʪʳʡ ʦʪʥʦʩʷʪ ʢ ʨʝʜʢʠʤ ʚʠʜʘʤ ʨʘʩʪʝʥʠʡ. 

ɿʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʘʟʘʭʩʪʘʥʘ [1]. ɺ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩʦ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ 

ʚʥʦʩʠʪ ʯʝʣʦʚʝʢ. ɺʳʧʘʩ ʩʢʦʪʘ, ʩʙʦʨ ʮʚʝʪʦʚ ʠʟ-ʟʘ ʜʝʢʦʨʘʪʠʚʥʳʭ ʠ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚ ʠ ʜʨʫʛʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɸ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʝʢʦʤʳʭ-ʦʧʳʣʠʪʝʣʝʡ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʠ ʤʦʨʦʟʥʳʝ ʟʠʤʳ [2]. ʄʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʠʤʝʶʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ5. 2020 

https://doi.org/10.33619/2414-2948/54 

 

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

 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ð ʦʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʧʫʣʷʮʠʡ ʠ ʩʦʟʜʘʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʠʭ ʩʦʭʨʘʥʝʥʠʶ [3]. ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʫ Pulsatilla patens (L.) Mill. ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ 

ʘʥʘʣʠʟʘ (ISSR ð Inter Simple Sequence Repeats). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʥʝ 

ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʣʦʥʠʨʦʚʘʥʠʷ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʘ ʜʣʷ ʧʦʜʙʦʨʘ 

ʧʨʘʡʤʝʨʦʚ, ʤʘʨʢʝʨʳ ʜʦʤʠʥʘʥʪʥʦʛʦ ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʧʦʣʠʤʦʨʬʠʟʤ ʢʦʪʦʨʳʭ ʪʝʩʪʠʨʫʝʪʩʷ ʧʦ 

ʥʘʣʠʯʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʧʦʣʦʩʳ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʫʣʫʯʰʝʥʥʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 

ʠʟ-ʟʘ ʜʣʠʥʳ ʧʨʘʡʤʝʨʘ (15ï24 ʥʫʢʣʝʦʪʠʜʘ) ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʦʪʞʠʛʘ. ʇʦʵʪʦʤʫ 

ʤʦʞʝʪ ʙʳʪʴ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʞʚʠʜʦʚʦʡ ʠ ʚʥʫʪʨʠʚʠʜʦʚʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʦʚ, ʧʦʧʫʣʷʮʠʡ, ʣʠʥʠʡ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʜʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ [4]. ʃʝʛʢʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʪʠʧʘ ʤʘʨʢʝʨʦʚ, 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʘʥʘʣʠʟ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʣʦʢʫʩʦʚ ʜʝʣʘʝʪ ʠʭ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [5]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ð ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 5 ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʨʝʜʢʦʛʦ 

ʚʠʜʘ ʨʘʩʪʝʥʠʷ Pulsatilla patens (L.) Mill. ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʩʣʫʞʠʣʠ ʣʠʩʪʴʷ 150 ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ 5 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ Pulsatilla patens (L.) Mill. ʇʘʚʣʦʜʘʨʩʢʦʡ, ɸʢʤʦʣʠʥʩʢʦʡ, ʂʦʩʪʘʥʘʡʩʢʦʡ 

ʦʙʣʘʩʪʝʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ (ʊʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1. 

ʀʉʉʃɽɼʆɺɸʅʅʓɽ ʇʆʇʋʃʗʎʀʀ ʈ.patens (L.) Mill.  
 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʧʦʧʫʣʷʮʠʠ 
ʄʝʩʪʦ ʩʙʦʨʘ 

Pp1 ʇʘʚʣʦʜʘʨʩʢʘʷ ʦʙʣ., ʦʢʨ. c. ɹʘʷʥʘʫʣ, ʛʦʨʳ ɹʘʷʥʘʫʣ, ʧʦʣʷʥʘ ʤʝʞʜʫ ʛʨʘʥʠʪʥʳʭ ʩʢʘʣ 

Pp2 ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣ., ʦʢʨ. ʩ. ɽʨʝʡʤʝʥʪʘʫ, ʛʦʨʳ ɽʨʝʡʤʝʥʪʘʫ, ʦʩʥʦʚʘʥʠʝ ʩʦʧʢʠ 

Pp3 ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣ., ɹʫʨʘʙʘʡʩʢʠʡ ʨʘʡʦʥ, ʦʢʨ. ʩ. ɸʢʳʣʙʘʡ, ɻʋ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çɹʫʨʘʙʘʡè, ɹʦʨʦʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ, ʢʚ.96, ʢʦʚʳʣʴʥʦ-

ʨʘʟʥʦʪʨʘʚʥʘʷ ʩʪʝʧʴ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʩʦʧʢʠ 

Pp4 ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣ., ʄʝʥʜʳʛʘʨʠʥʩʢʠʡ ʨʘʡʦʥ, ʦʢʨ. ʩ. ʂʘʤʝʥʩʢ-ʋʨʘʣʴʩʢ 

Pp5 ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣ., ʄʝʥʜʳʛʘʨʠʥʩʢʠʡ ʨʘʡʦʥ, ʦʢʨ. ʩ. ɹʦʨʦʚʩʢʦʝ, 80 ʢʤ ʧʦ ʪʨʘʩʩʝ 

ʂʦʩʪʘʥʘʡïɹʦʨʦʚʩʢʦʝ 

 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʉ. ʈʦʜʞʝʨʩʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʚʠʥʠʣʧʦʣʠʧʠʨʨʦʣʠʜʦʥʘ (PVPP) ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ [6]. ʅʘʚʝʩʢʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʩʦʩʪʘʚʣʷʣʘ 20 ʤʛ ʣʠʩʪʴʝʚ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʚ 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʙʘʭ ʠʟʤʝʨʷʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ɼʅʂ, ʩʪʝʧʝʥʴ ʠʭ ʯʠʩʪʦʪʳ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 

SpectrofotometrTM NanoDrop 2000 (Thermo scientific, ʉʐɸ). 

ɺʳʷʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ P. patens ʧʨʦʚʦʜʠʣʠ ISSR-ʤʝʪʦʜʦʤ 

ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ [4] ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ. 

ɸʤʧʣʠʬʠʢʘʮʠʶ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 5 ISSR-ʧʨʘʡʤʝʨʦʚ (ISSR-1 (AC)8T, ISSR-

3 (TG)8A, M1 (AC)8G, M27 (GA)8C, X11 (AGC)6G), ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʨʘʥʝʝ [7]. ɼʣʷ ʇʎʈ ʨʝʘʢʮʠʦʥʥʘʷ ʩʤʝʩʴ ʩʦʜʝʨʞʘʣʘ: 2 ʝʜʠʥʠʮʳ Tag-ʧʦʣʠʤʝʨʘʟʳ 

(çʉʠʣʝʢʩ ʄè, ʈʦʩʩʠʷ); 2,5 ʤʢʣ ʩʪʘʥʜʘʨʪʥʦʛʦ 10ʭ ʙʫʬʝʨʘ ʜʣʷ ʇʎʈ (çʉʠʣʝʢʩ ʄè, ʈʦʩʩʠʷ); 25 

ʧʄ ʧʨʘʡʤʝʨʘ (çɽʚʨʦʛʝʥè, ʈʦʩʩʠʷ); 2,5 ʤʄ MgCl2 (çʉʠʣʝʢʩ ʄè, ʈʦʩʩʠʷ); 0,25 ʤM dNTP 

(Fermentas, ʃʠʪʚʘ); 5 ʤʢʣ ɼʅʂ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10 ʥʛ/ʤʢʣ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʨʤʦʮʠʢʣʝʨʝ MJ Mini-Cycler (Bio-Rad, ʉʐɸ) ʧʦ ʩʣʝʜʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ISSR-ʘʥʘʣʠʟʘ: 
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ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 94ÁC, 2 ʤʠʥ.; ʧʝʨʚʳʝ ʧʷʪʴ ʮʠʢʣʦʚ 94 Áʉ, 20 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 10 

ʩʝʢ.; 72 Áʉ, 10 ʩʝʢ; ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʪʨʠʜʮʘʪʠ ʧʷʪʠ ʮʠʢʣʘʭ 94 Áʉ, 5 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 5 ʩʝʢ.; 

72 Áʉ, 5 ʩʝʢ. ʇʦʩʣʝʜʥʠʡ ʮʠʢʣ ʵʣʦʥʛʘʮʠʠ ʜʣʠʣʩʷ 2 ʤʠʥ ʧʨʠ 72 Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʦʪʞʠʛʘ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 52 ʜʦ 64 Áʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ G/C ʩʦʩʪʘʚʘ ISSR-ʧʨʘʡʤʝʨʦʚ.  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʯʠʩʪʦʪʳ ʨʝʘʢʪʠʚʦʚ ʜʦʙʘʚʣʷʣʠ ʚʤʝʩʪʦ ɼʅʂ 5 ʤʢʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ 

ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʚ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʂī). ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʨʘʟʜʝʣʷʣʠ ʧʫʪʝʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 1,7% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʚ 1Ĭʊɺɽ ʙʫʬʝʨʝ, ʦʢʨʘʰʠʚʘʣʠ 

ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʚ ʧʨʦʭʦʜʷʱʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʜʣʠʥ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Quantity One 4.6.2 (Bio-Rad, 

ʉʐɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʢʝʨʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ (100 bp DNA Ladder, ʆʆʆ 

çʉʠʙʕʥʟʠʤ-ʄè, ʛ. ʄʦʩʢʚʘ). 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ 

POPGENE 1.31 [8], Treecon 3.1 ʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʢʨʦʩʘ GenAlEĬ6 [9] ʜʣʷ 

MS-Excel ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ: ʜʦʣʠ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95) [10], ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ 

(na), ɻʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ (ne), ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ (HE) [11], 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ (I) [12], ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʤʦʨʬ (ɛ), ʜʦʣʠ ʨʝʜʢʠʭ ʤʦʨʬ (h) 

[13] ʠ ʯʠʩʣʘ ʨʝʜʢʠʭ ʬʨʘʛʤʝʥʪʦʚ (R). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʘʥʘʣʠʟʝ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʇʎʈ ʚ 5 ʠʟʫʯʝʥʥʳʭ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ P..patens ʙʳʣʦ ʚʳʷʚʣʝʥʦ 144 ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʘ ɼʅʂ, ʠʟ 

ʢʦʪʦʨʳʭ 139 ʙʳʣʠ (P95=0,965) ʧʦʣʠʤʦʨʬʥʳʤʠ. ʏʠʩʣʦ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ 

ʚ ʩʫʤʤʘʨʥʦʡ ʚʳʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʡʤʝʨʘ ʦʪ 23 (ʄ1) ʜʦ 28 

(ʄ27). ʏʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʚ ʩʫʤʤʘʨʥʦʡ ʚʳʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 

9 ʜʦ 28, ʘ ʠʭ ʨʘʟʤʝʨʳ ð ʦʪ 200 ʜʦ 1420 ʧʥ. 

ɼʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ P..patens ʙʳʣʘ ʚʳʩʦʢʦʡ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ISSR-ʧʨʘʡʤʝʨʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,920 (ʄ1) ʜʦ 1,000 (ʄ27, ISSR3), ʚ ʩʨʝʜʥʝʤ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 

0,965. ʏʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 78 ʫ Pp1 ʜʦ 103 ʫ Pp5. ɼʦʣʷ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95) ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,728 (Pp3) ʜʦ 0,851 (Pp5) 

(ʊʘʙʣʠʮʘ 2). 

ʆʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ (HE) ʧʦ ʣʦʢʫʩʘʤ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ P..patens ʩʦʩʪʘʚʠʣʘ 

0,162. ɺ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ P..patens ɻ ʪʘ ʚʝʣʠʯʠʥʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0,131 ʚ Pp1 ʜʦ 0,209 ʚ Pp5 

(ʊʘʙʣʠʮʘ 2). ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʠ ʜʦʣʠ 

ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʙʳʣʘ ʥʝ ʜʦʩʪʦʚʝʨʥʦʡ (ʊʘʙʣʠʮʘ 3). 

ɸʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ (na) ʥʘ ʦʙʱʫʶ ʧʦʧʫʣʷʮʠʶ ʩʦʩʪʘʚʠʣʦ 1,965. ʕʪʦʪ 

ʧʘʨʘʤʝʪʨ ʥʘʠʙʦʣʴʰʠʡ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ Pp5 (na=1,743), ʘ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ Pp1 ʦʥ 

ʥʘʠʤʝʥʴʰʠʡ (na=1,597). ʕʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ (ne) ʥʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ ʨʘʚʥʦ 

1,361. ɹʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ nʝ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ Pp5 (nʝ=1,330), ʘ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ 

ʧʦʧʫʣʷʮʠʠ Pp1 (nʝ=1,197). ɺ ʠʟʫʯʝʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ P..patens ʦʙʥʘʨʫʞʝʥʦ ʚʩʝʛʦ 2 ʨʝʜʢʠʭ 

ʬʨʘʛʤʝʥʪʘ ɼʅʂ: ʧʦ ʦʜʥʦʤʫ ʚ Pp1 ʠ Pp2 (ʊʘʙʣʠʮʘ 2).  

ʋ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ P..patens ʧʦʢʘʟʘʪʝʣʴ h ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ 0,3. 

ʅʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʘʟʥʦʦʙʨʘʟʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʥʦʧʦʧʫʣʷʮʠʷ Pp5 

(h=0,139), ʘ ʥʘʠʤʝʥʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ (h=0,188) ð ʮʝʥʦʧʦʧʫʣʷʮʠʷ Pp4. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʀʥʜʝʢʩ ʐʝʥʥʦʥʘ ʚʳʷʚʠʣ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ Pp5 (I=0,327), ʘ 

ʥʘʠʤʝʥʴʰʝʝ ʚ ð Pp1 (I=0,215) (ʊʘʙʣʠʮʘ 2).  

ʇʨʠ ʘʥʘʣʠʟʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ P..patens ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ 

ɛ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 5 ʠʟʫʯʝʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʙʦʣʴʰʝʡ ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʥʦʧʦʧʫʣʷʮʠʷ Pp5 (ɛ=1,723), ʘ ʥʘʠʤʝʥʴʰʝʡ (ɛ=1,625) ð 

ʮʝʥʦʧʦʧʫʣʷʮʠʷ Pp4 (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2.  

ɻɽʅɽʊʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʎɽʅʆʇʆʇʋʃʗʎʀʁ P..patens 
 

ʎʝʥʦʧʦʧʫʣʷʮʠʠ 

/ ʧʦʢʘʟʘʪʝʣʠ 
Pp1 Pp2 Pp3 Pp4 Pp5 ʅʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ 

 
0,131 

(0,013) 

0,166 

(0,013) 

0,148 

(0,013) 

0,157 

(0,014) 

0,209 

(0,014) 
0,162 (0,013) 

 
1,597 

(0,492) 

1,715 

(0,453) 

1,660 

(0,475) 

1,632 

(0,484) 

1,743 

(0,438) 
1,965 (0,184) 

 
1,197 

(0,266) 

1,255 

(0,296) 

1,224 

(0,280) 

1,247 

(0,311) 

1,330 

(0,317) 
1,361 (0,306) 

P95 0,772 0,838 0,728 0,741 0,851 0,965 

R 1 1 0 0 0 2 

ɛ 
1,634 

(0,006) 

1,668 

(0,005) 

1,629 

(0,006) 

1,625 

(0,006) 

1,723 

(0,005) 
1,656 (0,006) 

 
0,183 

(0,003) 

0,166 

(0,003) 

0,185 

(0,003) 

0,188 

(0,003) 

0,139 

(0,002) 
0,172 (0,003) 

I 
0,215 

(0,226) 

0,268 

(0,232) 

0,242 

(0,229) 

0,249 

(0,246) 

0,327 

(0,244) 
0,373 (0,196) 

 

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 ʨʝʜʢʠʝ ʬʨʘʛʤʝʥʪʳ; ɛ ð ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʤʦʨʬ; h ð ʜʦʣʷ ʨʝʜʢʠʭ ʤʦʨʬ; I ð 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ 

 

ʊʘʙʣʠʮʘ 3. 

ʆʎɽʅʂɸ ɼʆʉʊʆɺɽʈʅʆʉʊʀ ʈɸɿʅʀʎʓ ʇʈʀ ʉʈɸɺʅɽʅʀʀ ʇʆʂɸɿɸʊɽʃɽʁ P95 ʀ HE  

ʇʆ ʂʈʀʊɽʈʀʖ ʌʀʐɽʈɸ ʄɽɾɼʋ ʇʗʊʔʖ ʎɽʅʆʇʆʇʋʃʗʎʀʗʄʀ P..patens 
 

ʎʝʥʦʧʦʧʫʣʷʮʠʷ Pp1 Pp 2 Pp 3 Pp 4 Pp 5 

Pp 1 ð 0,647 0,394 0,280 0,786 

Pp 2 0,382 ð 1,041 0,927 0,139 

Pp 3 0,190 0,192 ð 0,141 1,461 

Pp 4 0,287 0,095 0,097 ð 1,066 

Pp 5 0,809 0,427 0,619 0,522 ð 

 

ʇʨʠʤʝʯʘʥʠʝ: ʥʘʜ ʜʠʘʛʦʥʘʣʴʶ ʟʥʘʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʥʠʮʳ ʜʦʣʠ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95), ʧʦʜ 

ʜʠʘʛʦʥʘʣʴʶ ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ð (HE); ʧʨʠ Fʦʧʳʪ ʙʦʣʴʰʝ 1,96 ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʦʚʝʨʝʥ 

 

ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ P..patens ʧʦʢʘʟʘʣ, ʯʪʦ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ (HT) P..patens ʩʦʩʪʘʚʠʣʘ 0,232, ʘ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (HS) ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ P..patens ʨʘʚʥʘ 0,162 (ʊʘʙʣʠʮʘ 4). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (HS) ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ P..patens ʥʠʞʝ, 

ʯʝʤ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ. 
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ʅʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʠ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ (HS) ʦʪʤʝʯʝʥʳ ʫ ʧʨʘʡʤʝʨʘ M1, 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʤ ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,121; ʘ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʊʘʙʣʠʮʘ 4) ʦʪʤʝʯʝʥʳ ʫ P..patens ʧʨʠ ʇʎʈ ʩ ʧʨʘʡʤʝʨʦʤ ʄ27 (HS = 0,219).  

ʅʘʠʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʙʣʶʜʘʝʤʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ P..patens ʩʦʩʨʝʜʦʪʦʯʝʥʘ 

ʚʥʫʪʨʠ ʧʦʧʫʣʷʮʠʡ (GST=0,300), ʘ ʥʘ ʜʦʣʶ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ 

70,00% (ʊʘʙʣʠʮʘ 4). 

ɺ 2016 ʛ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʝʚʨʦʧʝʡʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ P. patens [2]. ɺʩʝʛʦ ʠʟʫʯʝʥʦ 29 ʧʦʧʫʣʷʮʠʡ P..patens ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʧʨʘʡʤʝʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ 

(Ho=0,005, He=0,561) ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʠʥʙʨʠʜʠʥʛʘ (FIS=0,90). ʇʨʠ ʵʪʦʤ 

ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʥʫʪʨʠ ʧʦʧʫʣʷʮʠʡ (77%), ʯʝʤ 

ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ (23%) [2]. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʞʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚ 5 ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ P..patens 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʧʦʢʘʟʳʚʘʶʪ ʝʱʝ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ 

(He=0,162), ʘ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠʤʝʝʪ ʩʭʦʞʠʝ ʟʥʘʯʝʥʠʷ 

(GST=0,300).  

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʣʷ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ P..patens ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ P..patens 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ (P95 ð 0,603; HE ð 0,141; I ð 0,230) [14], ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʞʠʜʘʝʤʘʷ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ, ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʠ ʠʥʜʝʢʩ ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘ 

ʚʳʰʝ ʫ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ.  

 

ʊʘʙʣʠʮʘ 4. 

ɻɽʅɽʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʀ ɼʀʌʌɽʈɽʅʎʀɸʎʀʗ ʎɽʅʆʇʆʇʋʃʗʎʀʁ P..patens 
 

ISSR-ʧʨʘʡʤʝʨ HT HS GST 

M1 0.149 (0,013) 0,121 (0,005) 0,185 

ISSR1 0,256 (0,023) 0,181 (0,009) 0,292 

X11 0,182 (0,019) 0,148 (0,012) 0,190 

ISSR3 0,238 (0,025) 0,143 (0,009) 0,397 

M27 0,324 (0,019) 0,219 (0,009) 0,326 

ʅʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ 0,232 (0,023) 0,162 (0,010) 0,300 
 

ʇʨʠʤʝʯʘʥʠʝ: HT ð ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʢʘʢ ʤʝʨʘ ʦʙʱʝʛʦ ʛʝʥʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ; HS ð ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʪʜʝʣʴʥʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʤʝʨʘ ʝʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʣʠ ʩʨʝʜʥʝʝ ʚʳʙʦʨʦʯʥʦʝ ʛʝʥʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʚʩʝʤ ʣʦʢʫʩʘʤ; GST ð ʜʦʣʷ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʦʙʱʝʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʠʣʠ ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ; ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ISSR-ʘʥʘʣʠʟʫ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ P..patens ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ, 

ʩʦʩʪʘʚʣʝʥʘ ʤʘʪʨʠʮʘ ʙʠʥʘʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʨʘʩʩʯʠʪʘʥʳ ʤʘʪʨʠʮʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʤʘʪʨʠʮʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʥʝʚʟʚʝʰʝʥʥʳʤ ʧʘʨʥʦ-

ʛʨʫʧʧʦʚʳʤ ʤʝʪʦʜʦʤ (UPGMA) ʠ ʧʦʩʪʨʦʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ P..patens ʧʦ ISSR-ʩʧʝʢʪʨʘʤ (ʈʠʩʫʥʦʢ). 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʝʥʜʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ Treecon 3.1 ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 100 ʨʝʧʣʠʢ ʙʫʪʩʪʨʝʧʘ. ʅʘʠʤʝʥʴʰʝʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪʤʝʯʝʥʦ ʤʝʞʜʫ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ P. patens ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ Pp4 ʠ Pp5 (D=0,087), ʘ ʥʘʠʙʦʣʴʰʝʝ ð 
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ʤʝʞʜʫ ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ Pp2 ʠ Pp3 (D=0,131) 

(ʊʘʙʣʠʮʘ 5). 

 

 
 

ʈʠʩʫʥʦʢ. UPGMA-ʜʝʥʜʨʦʛʨʘʤʤʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ 5 ʮʝʥʦʧʦʧʫʣʷʮʠʡ P..patens, 

ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ISSR-ʤʘʨʢʝʨʦʚ; ʰʢʘʣʘ ʩʚʝʨʭʫ ð ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ; 

ʫʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʙʫʜʩʪʨʝʧʘ (ʚ %). 

 

ʅʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʯʝʪʚʝʨʪʘʷ ʠ ʧʷʪʘʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ P..patens (Pp4, Pp5) ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʢʣʘʩʪʝʨ, ʦʪ ʢʦʪʦʨʦʛʦ ʦʪʭʦʜʷʪ ʦʩʪʘʣʴʥʳʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʩʦʛʣʘʩʥʦ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʂʦʩʪʘʥʘʡʩʢʦʡ ʜʦ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʋʟʣʳ ʚʝʪʚʣʝʥʠʷ ʠʤʝʶʪ ʚʳʩʦʢʫʶ 

ʧʦʜʜʝʨʞʢʫ (ʠʥʜʝʢʩ ʙʫʪʩʪʨʝʧʘ >50%).  

 

ʊʘʙʣʠʮʘ 5. 

ɻɽʅɽʊʀʏɽʉʂʆɽ ʈɸʉʉʊʆʗʅʀɽ ʄɽɾɼʋ ʎɽʅʆʇʆʇʋʃʗʎʀʗʄʀ P..patens 

 

 Pp1 Pp 2 Pp 3 Pp 4 Pp 5 

Pp 1 ð     

Pp 2 0,109 ð    

Pp 3 0,127 0,131 ð   

Pp 4 0,111 0,095 0,116 ð  

Pp 5 0,120 0,106 0,091 0,087 ð 

 

ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ISSR-ʘʥʘʣʠʟʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʷʪʠ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ Pulsatilla patens (L.) Mill. Cʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʠʟʫʯʝʥʥʳʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ (ʈ95=0,965, ne=1,361), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʦʞʠʜʘʝʤʦʡ 

ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ (HE=0,162).  

ɺ ʜʚʫʭ ʠʟ ʧʷʪʠ ʠʟʫʯʝʥʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ P. patens (L.) Mill. ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʝʜʢʠʝ 

ʬʨʘʛʤʝʥʪʳ ɼʅʂ: ʫ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʟ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʫ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʟ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʩ. ɽʨʝʡʤʝʥʪʘʫ).  

ʇʷʪʘʷ ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʠʟ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ (ʩ. ɹʦʨʦʚʩʢʦʝ) (Pp5) ʠʤʝʝʪ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (P95=0,851, HE=0,209, I=0,327) ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ ʵʪʦʛʦ ʚʠʜʘ, ʠʟʫʯʝʥʥʳʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ.  

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʛʨʘʥʪʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2018-2020 ʛʛ. ˉ AP05132458 çʄʦʣʝʢʫʣʷʨʥʦ-
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ in silico ʠʟʫʯʝʥʠʝ ʘʬʬʠʥʠʪʝʪʘ 3-[2-(4-ʌʝʥʠʣ-1-

ʧʠʧʝʨʘʟʠʥʦ)-2-ʦʢʩʦʵʪʠʣ]-ʭʠʥʘʟʦʣʠʥ-4(3ʅ)-ʦʥʘ (ʩʦʝʜʠʥʝʥʠʝ VMA-10-21) ʢ 

ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʤʫ ʩʘʡʪʫ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʧʨʦʛʨʘʤʤ Autodock. 

ɺ ʠʪʦʛʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʨʦʜʩʪʚʘ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢ 

ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʫ ʩʘʡʪʫ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ. ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ pKi ʠ ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʝʡ ʜʦʢʠʥʛʘ ʚ ʩʘʡʪʝ ʩʚʷʟʳʚʘʥʠʷ 

ʙʝʥʟʦʜʠʘʟʝʧʠʥʘ (0,54) ʙʳʣ ʧʦʣʫʯʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʘʤʠʥʦʢʠʩʣʦʪ Tyr 58 ʠ Tyr 159. 

ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʟʥʘʯʝʥʠʝ Ki ʩʦʝʜʠʥʝʥʠʷ VMA-10-21 ʩʦʩʪʘʚʣʷʝʪ 2,864 ʥʄ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʳʩʦʢʠʡ ʘʬʬʠʥʠʪʝʪ ʠʟʫʯʘʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʢ ʜʘʥʥʦʤʫ ʨʝʮʝʧʪʦʨʫ.  

 

Abstract. The article considers the study in silico of the affinity of 3-[2-oxo-2-(4-phenyl-1-

piperazinyl)ethyl]-4(3H)-quinazolinone (VMA-10-21 compound) to the benzodiazepine binding 

site of the GABA ɸ receptor by molecular docking method. The computational experiment was 

carried out using a set of Autodock programs. As a result, the method for predicting the affinity of 

the simulated compounds to the benzodiazepine binding site of the GABA A receptor was 

developed. The highest correlation coefficient between the pKi value and the average docking 

energy in the benzodiazepine binding site (0.54) was obtained using a set of amino acids Tyr 58 and 

Tyr 159. The predicted Ki value of the VMA-10-21 compound is 2.864 nM, which suggests a high 

affinity of the studied compound to this receptor. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ, ɻɸʄʂ-ɸ-

ʨʝʮʝʧʪʦʨ, ɻɸʄʂ, ʙʝʥʟʦʜʠʘʟʘʧʠʥʦʚʳʡ ʩʘʡʪ, ʧʨʦʛʥʦʟ, ʬʘʨʤʘʮʠʷ. 

 

Keywords: computer simulation, molecular docking, GABA A receptor, GABA, 

benzodiazapine site, predict, pharmacy. 

 

ɺʚʝʜʝʥʠʝ 

ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʦʥʥʳʡ ʢʘʥʘʣ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ ʨʝʘʣʠʟʫʝʪʩʷ ʝʛʦ ʪʦʨʤʦʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʝʜʘʯʫ ʥʝʨʚʥʦʛʦ 

ʚʦʟʙʫʞʜʝʥʠʷ. ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʜʘʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʚʣʠʷʥʠʝʤ ʥʘ ʝʛʦ ʩʘʡʪʳ ʩʚʷʟʳʚʘʥʠʷ ʛʘʤʤʘ-ʘʤʠʥʦʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ ʠ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚ [1ï2].  

ʉʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʤʦʜʝʣʠʨʫʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʣʝʢʫʣʷʨʥʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ. In silico ɻ ʢʩʧʝʨʠʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʠʜ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʴʥʦ 

ʠʟʫʯʠʪʴ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʙʝʣʢʦʚʫʶ ʤʠʰʝʥʴ [3ï4]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʝ 

ʭʠʥʘʟʦʣʠʥ-4(3ʅ)-ʦʥ-3-[2-(4-ʌʝʥʠʣ-1-ʧʠʧʝʨʘʟʠʥʦ)-2-ʦʢʩʦʵʪʠʣ]-ʭʠʥʘʟʦʣʠʥ-4(3ʅ)-ʦʥ ʩ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʰʠʬʨʦʤ VMA-10-21, ʢʦʪʦʨʦʝ ʙʳʣʦ ʩʠʥʪʝʟʠʨʦʚʘʥʦ ʥʘ ʢʘʬʝʜʨʝ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʭʠʤʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʈʠʩʫʥʢʝ 1.  

 
 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ 3-[2-(4-ʌʝʥʠʣ-1-ʧʠʧʝʨʘʟʠʥʦ)-2-ʦʢʩʦʵʪʠʣ]-ʭʠʥʘʟʦʣʠʥ-4(3ʅ)-

ʦʥʘ. 

 

ɼʣʷ ʦʮʝʥʢʠ ʩʚʷʟʳʚʘʥʠʷ VMA-10-21 ʩ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʳʤ ʩʘʡʪʦʤ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-ɸ 

ʨʝʮʝʧʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Autodock 

4.2 (The Scripps Research Institute, USA) [5]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ pKi. 

ɺ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʠ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ ʤʦʣʝʢʫʣʳ 

ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ, ʧʦʣʫʯʝʥʥʘʷ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ [6]. ɼʘʥʥʳʡ 

ʨʝʮʝʧʪʦʨ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʙʘʟʝ ʜʘʥʥʳʭ RCSB Protein Data Bank. ɽʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 

6dw0. ʄʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʦʙʣʘʩʪʠ ʩʘʡʪʘ ʩʚʷʟʳʚʘʥʠʷ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚ 

ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ. ʂ ʤʦʣʝʢʫʣʝ ʨʝʮʝʧʪʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʣʝʥʪʥʦʩʪʷʤʠ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ 

ʘʪʦʤʳ ʚʦʜʦʨʦʜʘ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʷʨʥʳʭ ʘʪʦʤʦʚ. ʏʘʩʪʠʯʥʳʝ ʟʘʨʷʜʳ ʥʘ ʘʪʦʤʘʭ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ 

ʤʝʪʦʜʦʤ ɻʘʩʪʝʡʛʝʨʘ. 
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ɺ ʢʘʯʝʩʪʚʝ ʣʠʛʘʥʜʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʝʱʝʩʪʚʘ ʩ ʠʟʚʝʩʪʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʩʪʨʫʢʪʫʨʳ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ʊʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʤʦʣʝʢʫʣ ʣʠʛʘʥʜʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

HyperChem 8.0.8 [7]. ʆʧʪʠʤʠʟʘʮʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʚʳʯʠʩʣʝʥʠʝ ʯʘʩʪʠʯʥʳʭ ʟʘʨʷʜʦʚ ʘʪʦʤʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʦʛʦ ʩʠʣʦʚʦʛʦ ʧʦʣʷ RM1.  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʧʨʦʛʨʘʤʤ Autodock (The Scripps Research Institute, ʉʐɸ), 

MGLTools (The Scripps Research Institute, ʉʐɸ), AutodockMaster (ʇʷʪʠʛʦʨʩʢʠʡ ʬʠʣʠʘʣ 

ɺʦʣʛɻʄʋ, ʈʦʩʩʠʷ), AD4Intermol (ʇʷʪʠʛʦʨʩʢʠʡ ʬʠʣʠʘʣ ɺʦʣʛɻʄʋ, ʈʦʩʩʠʷ) ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ 

ʛʠʙʢʠʡ ʤʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ ʚʝʱʝʩʪʚ ʦʙʫʯʘʶʱʝʡ ʠ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʦʢ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʣʘʩʪʝʨ ʠʟ 5 ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʫʤʤʝ 10 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʷʜʝʨ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʧʨʦʛʨʘʤʤʘ AutodockMaster. ɼʣʷ ʢʘʞʜʦʛʦ ʚʝʱʝʩʪʚʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦ 300 ʢʦʥʬʦʨʤʘʮʠʡ 

ʣʠʛʘʥʜ-ʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʚʳʯʠʩʣʝʥʳ ʩʢʦʨʠʥʛʦʚʳʝ ʬʫʥʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ AD4Intermol. 

ɺ ʢʘʯʝʩʪʚʝ ʩʢʦʨʠʥʛʦʚʦʡ ʬʫʥʢʮʠʠ ʜʦʢʠʥʛʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʵʥʝʨʛʠʠ ʜʦʢʠʥʛʘ ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʢʦʥʬʦʨʤʘʮʠʷʤ ʣʠʛʘʥʜ-ʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ 

ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʩʚʷʟʳʚʘʥʠʝ ʣʠʛʘʥʜʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʨʠ ʵʪʦʤ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʥʘʙʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʘʤʠʥʦʢʠʩʣʦʪ 

ʠʟ ʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧ:r Tyr 58 Phe 77 Met 130 Thr 142 Phe 99 His 101 Tyr 159 Ser 204 Thr 206 

Tyr 209. 

ʃʠʛʘʥʜʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʙʫʯʘʶʱʫʶ ʠ ʪʝʩʪʦʚʫʶ ʚʳʙʦʨʢʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ 

ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʦʭʚʘʪʳʚʘʣʩʷ ʚʝʩʴ ʜʠʘʧʘʟʦʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ Ki.  

ʅʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ pKi ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ ʘʤʠʥʦʢʠʩʣʦʪ. ʈʘʩʯʝʪ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ pKi ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʦʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʦʤ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ: 
 

pKi = a*E + b, ʛʜʝ 
 

E ð ʩʨʝʜʥʷʷ ʵʥʝʨʛʠʷ ʜʦʢʠʥʛʘ ʜʣʷ ʢʦʥʬʦʨʤʘʮʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ 

ʘʤʠʥʦʢʠʩʣʦʪ; a ʠ b ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʡʜʝʥʥʳʝ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ Ki ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʫʥʢʮʠʷ:  
 

ὑὭ ρπ . 
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ʊʘʙʣʠʮʘ 1.  

ʉʊʈʋʂʊʋʈʓ ɺɽʑɽʉʊɺ, ʆɹʋʏɸʖʑɽʁ ʀ ʊɽʉʊʆɺʆʁ ɺʓɹʆʈʆʂ  

ɼʃʗ ɹɽʅɿʆɼʀɸɿɽʇʀʅʆɺʆɻʆ ʉɸʁʊɸ ʉɺʗɿʓɺɸʅʀʗ ɻɸʄʂ-ɸ ʈɽʎɽʇʊʆʈɸ 
 

ʂʦʜ ʣʠʛʘʥʜʘ ʚ 

Binding DB 

ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ 

ʣʠʛʘʥʜʘ (ʦʙʫʯʘʶʱʘʷ 

ʚʳʙʦʨʢʘ) 

ʂʦʜ ʣʠʛʘʥʜʘ ʚ 

Binding DB 

ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʣʠʛʘʥʜʘ 

(ʪʝʩʪʦʚʘʷ ʚʳʙʦʨʢʘ) 

B
D

B
M

 8
6

5
2

2 

 

B
D

B
M

5
0

0
0

1
7

6
5  

 

B
D

B
M

8
4

7
4

0 
 

 

B
D

B
M

2
2

0
3

2 
 

 

B
D

B
M

5
0

0
1

7
3

2
0  

 

B
D

B
M

2
2

0
4

0 
 

 

B
D

B
M

2
6

2
6

3 
 

 B
D

B
M

2
5

8
7

8 
 

 

B
D

B
M

5
0

1
1

8
4

0
6  

 B
D

B
M

5
0

0
0

0
7

6
6  

 

B
D

B
M

5
0

0
0

1
7

2
8  

 

B
D

B
M

8
6

5
2

1 

 

http://www.bulletennauki.com/
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50001765&google=triazolam
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50001765&google=triazolam
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50001765&google=triazolam
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=84740&google=Imidazenil
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=84740&google=Imidazenil
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=84740&google=Imidazenil
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50017320&google=Bretazenil
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50017320&google=Bretazenil
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50017320&google=Bretazenil
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50118406&google=BDBM50118406
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50118406&google=BDBM50118406
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50118406&google=BDBM50118406
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50000766&google=diazepam
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50000766&google=diazepam
https://bindingdb.org/bind/chemsearch/marvin/MolStructure.jsp?monomerid=50000766&google=diazepam


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ5. 2020 

https://doi.org/10.33619/2414-2948/54 

 

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

 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʢʠʥʛʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘʙʦʨʳ ʢʦʥʬʦʨʤʘʮʠʡ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʫʢʪʫʨ ʚ 

ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʤ ʩʘʡʪʝ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ 

ʩʫʧʝʨʧʦʟʠʮʠʷ 300 ʢʦʥʬʦʨʤʘʮʠʡ ʣʠʛʘʥʜ-ʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ VMA-10-21, ʘ ʥʘ 

ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ VMA-10-21 ʚ ʙʝʥʟʠʜʠʘʟʝʧʠʥʦʚʦʤ ʩʘʡʪʝ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-

ɸ ʨʝʮʝʧʪʘʨʘ ʩ ʥʘʠʤʝʥʴʰʝʡ ʵʥʝʨʛʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʮʝʧʪʦʨ-ʣʠʛʘʥʜ.  

 

 
 

ʈʠʩʫʥʦʢ 2. ʉʫʧʝʨʧʦʟʠʮʠʷ 300 ʢʦʥʬʦʨʤʘʮʠʡ ʣʠʛʘʥʜ-ʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ VMA-10-21 ʚ 

ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʤ ʩʘʡʪʝ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʂʦʥʬʦʨʤʘʮʠʷ VMA-10-21 ʚ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʤ ʩʘʡʪʝ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-ɸ 

ʨʝʮʝʧʪʦʨʘ ʩ ʥʘʠʤʝʥʴʰʝʡ ʵʥʝʨʛʠʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʣʠʛʘʥʜ-ʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 

ʃʠʛʘʥʜʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʦʙʫʯʘʶʱʫʶ ʠ ʪʝʩʪʦʚʫʶ ʚʳʙʦʨʢʠ. ʅʘʠʙʦʣʴʰʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ pKi ʠ ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʝʡ ʜʦʢʠʥʛʘ ʚ ʩʘʡʪʝ 

ʩʚʷʟʳʚʘʥʠʷ ʙʝʥʟʦʜʠʘʟʝʧʠʥʘ (0,54) ʙʳʣ ʧʦʣʫʯʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʘʤʠʥʦʢʠʩʣʦʪ Tyr 58 

ʠ Tyr 159. 
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ʈʠʩʫʥʦʢ 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʵʥʝʨʛʠʠ ʜʦʢʠʥʛʘ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤ Tyr 58 ʠ Tyr 159 ʠ pKi ʜʣʷ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. 

 

ɿʥʘʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʠʥʛʦʚʦʡ ʬʫʥʢʮʠʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ 

ʚʝʣʠʯʠʥʳ pKi ʜʣʷ ʦʙʫʯʘʶʱʝʡ ʠ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʦʢ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 2 ʠ 3. 

 
ʊʘʙʣʠʮʘ 2. 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀ ʇʈʆɻʅʆɿʀʈʋɽʄʓɽ ɿʅɸʏɽʅʀʗ pKi ɼʃʗ ʆɹʋʏɸʖʑɽʁ 

ɺʓɹʆʈʂʀ ɼʃʗ ɹɽʅɿʆɼʀɸɿɽʇʀʅʆɺʆɻʆ ʉɸʁʊɸ ʉɺʗɿʓɺɸʅʀʗ ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ 
 

ɺʝʱʝʩʪʚʦ 
ʉʨʝʜʥʷʷ ʵʥʝʨʛʠʷ 

ʜʦʢʠʥʛʘ, ʢʢʘʣ/ʤʦʣʴ 
pKi, ʥʄ (ʵʢʩʧʝʨʠʤʝʥʪ) pKi, ʥʄ (ʧʨʦʛʥʦʟ) 

BDBM 50001728 ī7304,137 ī1,568 ī0,955 

BDBM 50118406 ī6343,667 ī1,312 ī1,396 

BDBM 26263 ī7422,918 ī1,031 ī0,901 

BDBM 50017320 ī8577,546 ī0,859 ī0,371 

BDBM 84740 ī8677,938 ī0,511 ī0,325 

BDBM 86522 ī8483,143 0,068 ī0,415 

 

ʊʘʙʣʠʮʘ 3. 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓɽ ʀ ʇʈʆɻʅʆɿʀʈʋɽʄʓɽ ɿʅɸʏɽʅʀʗ pKi ɼʃʗ ʊɽʉʊʆɺʆʁ ɺʓɹʆʈʂʀ 

ɼʃʗ ɹɽʅɿʆɼʀɸɿɽʇʀʅʆɺʆɻʆ ʉɸʁʊɸ ʉɺʗɿʓɺɸʅʀʗ ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ 

 

ɺʝʱʝʩʪʚʦ 
ʉʨʝʜʥʷʷ ʵʥʝʨʛʠʷ 

ʜʦʢʠʥʛʘ, ʢʢʘʣ/ʤʦʣʴ 

pKi, ʥʄ 

(ʵʢʩʧʝʨʠʤʝʥʪ) 

pKi, ʥʄ 

(ʧʨʦʛʥʦʟ) 

BDBM 86521 ī7419,114 ī1,795 ī0,903 

BDBM 50000766 ī6692,929 ī1,518 ī1,236 

BDBM 25878 ī7533,176 ī0,912 ī0,850 

BDBM 22040 ī6927,585 ī0,564 ī1,128 

BDBM 22032 ī8090,698 ī0,300 ī0,595 

BDBM 50001765 ī7572,431 0,396 ī0,832 

VMA -10-21 ī8390,000 ð ī0,457 

 

ʇʨʦʛʥʦʟ Ki ʩʦʝʜʠʥʝʥʠʷ VMA-10-21 ʜʣʷ ʩʘʡʪʘ ʩʚʷʟʳʚʘʥʠʷ ʙʝʥʟʦʜʠʘʟʝʧʠʥʘ ɻɸʄʂ-ɸ 

ʨʝʮʝʧʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 2,864 ʥʄ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʳʩʦʢʠʡ ʘʬʬʠʥʠʪʝʪ ʠʟʫʯʘʝʤʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʢ ʜʘʥʥʦʤʫ ʨʝʮʝʧʪʦʨʫ. 
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ɺʳʚʦʜʳ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʬʬʠʥʠʪʝʪʘ ʫ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʤʫ ʩʘʡʪʫ 

ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ 

ʧʨʦʛʨʘʤʤ Autodock.  

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ Ki ʩʦʝʜʠʥʝʥʠʷ VMA-10-21 ʩʦʩʪʘʚʣʷʝʪ 2,864 ʥʄ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʚʳʩʦʢʦʤ ʩʨʦʜʩʪʚʝ ʚʝʱʝʩʪʚʘ ʢ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʤʫ ʩʘʡʪʫ ʩʚʷʟʳʚʘʥʠʷ ɻɸʄʂ-ɸ ʨʝʮʝʧʪʦʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʠ ʚʳʷʚʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Euphorbiaceae, ʦʙʣʘʜʘʶʱʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

ʊʘʢ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʩʪʘʚʘ 12 ʬʦʨʤʘʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

3  ʨʘʡʦʥʦʚ, ʨʘʩʩʯʠʪʘʥʳ ʟʘʧʘʩʳ 7 ʚʠʜʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʜʦʤʠʥʘʥʪʘʤʠ ʠ ʩʫʙʜʦʤʠʥʘʥʪʘʤʠ ʜʘʥʥʳʭ 

ʮʝʥʦʟʦʚ. ɸʩʩʦʮʠʘʮʠʠ Chrozophora hierosolymitana + Nepeta micrantha + Stachys fominii, 

Trifolium pratense + Lotus corniculatus + Euphorbia iberica + Achillea millefolium, Euphorbia 

seguieriana + Cotenaster melanocarpa + Serinte minor + Betula pendula ʷʚʣʷʶʪʩʷ 

ʛʨʫʧʧʠʨʦʚʢʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʚ ʦʙʱʝʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ. 

ʇʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʟʘʧʘʩʘʤ ʚʠʜʳ Chrozophora tinctoria (328,0ï311,4 ʛ/ʤ2), Chrozophora 

hierosolymitana (269ï223 ʛ/ʤ2), Euphorbia iberica (214 ʛ/ʤ2), Euphorbia virgata (203,2ï181,7 

ʛ/ʤ2) ʠ Euphorbia seguieriana (289,0ï361,1 ʛ/ʤ2) ʦʪʣʠʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. 

 

Abstract. Phytocenological analysis and identification of the resources of some species of 

the Euphorbiaceae family with medicinal properties distributed in Nakhichevan Autonomous 

Republic is the main goal of the studies. So, a phytocenological assessment of the composition of 

12 formations on the territory of 3 districts was carried out. Reserves of 7 dominants and 

subdominants species of these cenoses were calculated. Associations Chrozophora hierosolymitana 

ð Nepeta micrantha ð Stachys fominii, Trifolium pratense + Lotus corniculatus + Euphorbia 

iberica + Achillea millefolium, Euphorbia seguieriana + Cotenaster melanocarpa + Serinte minor + 

Betula pendula are the most common planting groups in general vegetation cover. Species 

Chrozophora tinctoria (328.0ï311.4 g/m2), Chrozophora hierosolymitana (269ï223 g/m2), 

Euphorbia iberica (214 g/m2), Euphorbia virgata (203.2ï181.7 g/m2) and Euphorbia seguieriana 

(289.0ï361.1 g/m2) are distinguished by the highest rates of biological reserves. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Euphorbiaceae Juss., ʧʦʣʝʟʥʳʝ ʨʘʩʪʝʥʠʷ, ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʟʘʧʘʩ. 

 

Keywords: Euphorbiaceae Juss., useful plants, phytocenological analysis, resource. 
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ɺʚʝʜʝʥʠʝ 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʩʪʦʣʝʪʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʪʠ ʧʨʦʜʫʢʪʳ 

ʷʚʣʷʶʪʩʷ ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʥʝʜʦʨʦʛʠʤʠ  ʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʣʝʢʘʨʩʪʚʘ, ʢʦʨʤʘ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪ. ʜ.) [1]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ [1ï4]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʧʦʜʩʯʝʪ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʯʠʪʘʶʱʠʭʩʷ ʮʝʥʥʳʤʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʉʝʤʝʡʩʪʚʦ Euphorbiacea (ʄʦʣʦʯʘʡʥʳʝ) ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ, ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʦʙʲʝʢʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʝʱʝ ʥʝ ʠʟʫʯʝʥʦ. ʆʜʥʘʢʦ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʙʦʨʦʜʘʚʦʢ, ʤʦʟʦʣʝʡ, ʧʠʛʤʝʥʪʥʳʭ ʧʷʪʝʥ ʥʘ ʣʠʮʝ,  ʘ ʪʘʢʞʝ 

ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ ʵʬʬʝʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ 

ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ [5ï9]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʚʳʷʚʠʪʴ ʮʝʥʦʟʳ ʠ ʨʘʩʩʯʠʪʘʪʴ ʟʘʧʘʩʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʠʜʦʚ 

ʩʝʤʝʡʩʪʚʘ Euphorbiaceae ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 

2016ï2018 ʛʛ. ʀʩʩʣʝʜʦʚʘʥʳ ʟʘʧʘʩʳ ʚʠʜʦʚ Andrachne telephioides L., Chrozophora tinctoria (L.) 

Adr. Juss., Ch. hierosolymitana Spreng., Euphorbia iberica Boiss., Euphorbia seguieriana L., 

Euphorbia virgata Waldst. et Kit., Euphorbia falcata L. ʩʝʤʝʡʩʪʚʘ Euphorbiaceae ʧʦ 

3 ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʳ ʜʦʤʠʥʘʥʪʳ ʠ ʩʫʙʜʦʤʠʥʘʥʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʮʝʥʦʟʦʚ, ʧʨʦʚʝʜʝʥʦ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʝ, ʨʘʩʩʯʠʪʘʥʦ ʦʙʠʣʠʝ ʠ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ [10ï11].   

10 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɿʘʧʘʩʳ ʚʠʜʦʚ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [12]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʝʤʝʡʩʪʚʦ Euphorbiaceae ð ʄʦʣʦʯʘʡʥʳʝ,  ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʝʤʝʡʩʪʚ ʚ 

ʤʠʨʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 300 ʨʦʜʘʤʠ ʠ 5000 ʚʠʜʘʤʠ. ɺʦ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

55 ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 8 ʨʦʜʘʤ, ʚʢʣʶʯʘʷ ʥʝʢʦʪʦʨʳʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʚʠʜʳ 

ʩʝʤʝʡʩʪʚʘ [13]. ʂʘʞʜʳʡ ʚʠʜ ʩʝʤʝʡʩʪʚʘ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʩʫʱʠʤʠ ʠʤʝʥʥʦ ʝʤʫ ʧʦʣʝʟʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ɺ ʤʦʣʦʯʥʦʤ ʩʦʢʝ ʚʩʝʭ ʚʠʜʦʚ ʄʦʣʦʯʘʡʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʩʤʦʣʘ ʠ ʢʘʫʯʫʢ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʄʦʣʦʯʘʡʥʳʭ ʪʘʢʞʝ ʮʝʥʥʳ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ [6, 14]. ɸʣʢʘʣʦʠʜʳ, 

ʬʠʪʦʩʪʝʨʦʣʳ, ʬʣʘʚʘʥʦʠʜʳ, ʪʝʨʧʝʥʦʠʜʳ, ʩʘʧʦʥʠʥʳ, ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʚ ʵʢʩʪʨʘʢʪʘʭ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʄʦʣʦʯʘʡʥʳʭ [5, 7, 9]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʢʠʝ ʚʪʦʨʠʯʥʳʝ 

ʤʝʪʘʙʦʣʠʪʳ ʦʙʣʘʜʘʶʪ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ, 

ʘʥʪʠʤʠʢʨʦʙʥʳʡ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ, ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʡ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʡ, 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ, ʨʝʛʫʣʷʪʦʨ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʄʦʣʦʯʘʡʥʳʭ ʫʞʝ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʨʦʜʥʦʡ 

ʤʝʜʠʮʠʥʝ ʧʨʠ ʛʠʜʨʦʬʦʙʠʠ, ʙʦʨʦʜʘʚʢʘʭ, ʤʦʟʦʣʷʭ, ʧʷʪʥʘʭ ʣʠʮʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʜʠʘʨʝʝ, ʨʚʦʪʝ, 

ʙʦʣʝʟʥʷʭ ʧʦʯʝʢ, ʤʘʪʦʯʥʳʭ ʢʨʦʚʦʪʝʯʝʥʠʷʭ, ʤʫʞʩʢʦʤ ʙʝʩʩʠʣʠʠ (ʠʤʧʦʪʝʥʮʠʠ) ʠ ʨʘʟʞʠʞʠʪʝʣʷʭ 

ʢʨʦʚʠ, ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʨʘʢʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʩʝʣʝʥʠʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪ ʣʠʩʪʴʷ, ʩʪʝʙʣʠ ʠ ʧʣʦʜʳ. ɺ ʂʠʪʘʝ ʠ ʗʧʦʥʠʠ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʢʘʢ 

ʩʝʤʝʥʘ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ [1, 15].  

ɼʣʷ ʚʠʜʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: ɹʘʙʝʢ (ɹʈ), ɼʞʫʣʴʬʘ (ɼʞʈ) ʠ ʐʘʭʙʫʟ (ʐʈ) ʚʳʜʝʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʩ 
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ʜʦʤʠʥʘʥʪʥʳʤʠ ʠ ʩʫʙʜʦʤʠʥʘʥʪʥʳʤʠ ʚʠʜʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

(ʊʘʙʣʠʮʘ 1).  

ɺ ʵʪʠʭ ʛʨʫʧʧʠʨʦʚʢʘʭ ʩʚʦʠʤ ʦʙʠʣʠʝʤ ʚʳʜʝʣʷʶʪʩʷ ʘʩʩʦʮʠʘʮʠʠ Chrozophora 

hierosolymitana ð Nepeta micrantha ð Stachys fominii, Trifolium pratense + Lotus corniculatus 

+ Euphorbia iberica + Achillea millefolium, Euphorbia seguieriana + Cotenaster melanocarpa + 

Serinte minor + Betula pendula, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ. 

 
ʊʘʙʣʠʮʘ 1. 

ʉʊʈʋʂʊʋʈɸ ʌʀʊʆʎɽʅʆɿʆɺ ɺʆ ʌʃʆʈʀʉʊʀʏɽʉʂʀʍ ʈɸʁʆʅɸʍ 
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ɹʘʙʝʢ I. Atriplex tatarica + Caragana grandiflora - Atrophaxis spinosa - 

Andrachne telephioides 

30 Sp 

II. Kalidium capsicum + Kochia prostrata + Halostachys caspica - 

Chrozophora hierosolymitana 

65 

 

Cop2 

 

III. Euphorbia seguieriana + Bromus racemosus + Festuca sclerophylla 70 Cop2 

IV. Euphorbia virgata + E. szovitsii + Caccinia macranthera - 

Acantholimon karelini ï A. araxanum 

55 Cop2 

ɼʞʫʣʴʬʘ V.Andraxne telephioides + Poterium lasiocarpum + Bromus racemosus- 

Astragalus lagurus 

45 Cop1 

 

VI.Allochrusa versicolor + Salsola crassa - Achillea millefolium + 

Chrozophora tinctoria 

55 

 

Cop2 

 

VII. Euphorbia falcata + Peganum harmala + Zigophyllym fabago + 

Eremopyrum triticea +Aegilops silindrica - Romeria hybrida 

35 Cop1 

ʐʘʭʙʫʟ VIII. Andrachne rotundifolia + Chrozophora tinctoria + Thymus 

kotschyanus + Stipa capillata 

65 Cop2 

IX.Chrozophora hierosolymitana - Nepeta micrantha - Stachys fominii 80 Cop3 

X. Trifolium pratense + Lotus corniculatus + Euphorbia iberica + 

Achillea millefolium 

90 Cop3 

XI. Euphorbia seguieriana + Cotenaster melanocarpa + Serinte minor 

+ Betula pendula 

94 Cop3 

XII. Euphorbia nutans + E. virgata +Vicia variabilis + Agrostis 

capillaris - Herbosa 

60 Cop2 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʜʘʥʥʳʭ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  ʚʠʜʘ Andrachne telephioides  ð ɸʥʜʨʘʭʥʘ 

ʪʝʣʝʬʠʝʚʠʜʥʘʷ ʚʦ ʬʣʦʨʝ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ [13]. ʆʜʥʘʢʦ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʥʦʚʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ. ʈʘʩʪʝʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʪʝʧʥʦʡ ʠ ʛʦʨʥʦ-

ʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʩʢʘʣʠʩʪʳʭ, ʢʘʤʝʥʠʩʪʳʭ, ʟʘʩʫʰʣʠʚʳʭ ʩʢʣʦʥʘʭ, ʩ ʨʝʜʢʦʡ 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ɹʘʙʝʢʩʢʦʤ ʠ ɼʞʫʣʴʬʠʥʩʢʦʤ ʨʘʡʦʥʘʭ. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʮʝʥʦʟʘ ʩʣʘʙʦ ʨʘʟʚʠʪʦ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʪʦʣʴʢʦ 30ï50 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʝʢʪʠʚʥʳʡ ʧʦʢʨʦʚ ʬʠʪʦʮʝʥʦʟʘ ʩ ʫʯʘʩʪʠʝʤ ɸʥʜʨʘʭʥʳ  ʪʝʣʝʬʠʝʚʠʜʥʦʡ ʩʦʩʪʘʚʣʷʝʪ 30ï45%. 

ɺʠʜ Chrozophora tinctoria (L.) Ant. Juss. ð ʭʨʦʟʦʬʦʨʘ ʢʨʘʩʠʣʴʥʘʷ ʠʣʠ ʣʘʢʤʫʩʦʚʘʷ ʪʨʘʚʘ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʨʘʚʥʠʥʘʭ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ, ʥʘ ʩʫʭʠʭ ʩʢʘʣʠʩʪʳʭ ʩʢʣʦʥʘʭ 

ʥʠʟʤʝʥʥʳʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʘ ʪʘʢʞʝ ʢʘʢ ʩʦʨʥʷʢʠ ʚ ʦʛʦʨʦʜʘʭ ʠ ʥʘ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʷʭ. ɿʘʧʘʩʳ ʨʘʩʪʝʥʠʷ ʦʪʤʝʯʝʥʳ ʠ ʠʟʫʯʝʥʳ ʚ ʘʩʩʦʮʠʘʮʠʷʭ ʠ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʢʘʭ ʚ 

ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʠ ʛʦʨʥʦïʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʩʤʝʰʘʥʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʚ 
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ʦʢʨʝʩʪʥʦʩʪʷʭ ɼʞʫʣʴʬʠʥʩʢʦʛʦ ʠ ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʬʠʦʮʝʥʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 55ï65%. 

Chrozophora hierosolymitana Spreng. ð ʭʨʦʟʦʬʦʨʘ ʠʝʨʫʩʘʣʠʤʩʢʘʷ, ʚ ʨʝʛʠʦʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ ʨʘʚʥʠʥ ʜʦ ʥʠʞʥʝʛʦ ʧʨʝʜʛʦʨʴʷ. ɿʘʧʘʩʳ ʨʘʩʪʝʥʠʡ ʠʟʫʯʝʥʳ ʚ ʩʦʩʪʘʚʝ ʩʪʝʧʥʦʡ ʠ 

ʛʦʨʥʦʡ ʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʐʘʭʙʫʟʩʢʦʛʦ ʠ ɹʘʙʝʢʩʢʦʛʦ ʨʘʡʦʥʦʚ. 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 45ï60 ʨʘʟʣʠʯʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʨʘʩʪʝʥʠʷ ʨʘʟʚʠʪʳ ʚ ʵʪʠʭ ʬʠʪʦʮʝʥʦʟʘʭ. 

ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʛʨʫʧʧʠʨʦʚʦʢ ʩʦʩʪʘʚʣʷʝʪ 65ï80%. 

Euphorbia iberica Boiss. ð ʤʦʣʦʯʘʡ ʛʨʫʟʠʥʩʢʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʪ ʥʠʞʥʝʡ ʛʦʨʥʦʡ ʮʝʧʠ 

ʜʦ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ, ʘ ʠʥʦʛʜʘ ʠ ʜʦ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʩʫʙʥʠʚʘʣʴʥʦʛʦ ʧʦʷʩʘ ʚʳʩʦʢʦʛʦʨʠʡ, 

ʦʩʦʙʝʥʥʦ ʥʘ ʪʨʘʚʷʥʠʩʪʳʭ ʩʢʣʦʥʘʭ, ʚʦʢʨʫʛ ʣʝʩʦʚ, ʩʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʢʘʢ ʩʦʨʥʷʢʠ ʥʘ ʧʦʩʝʚʘʭ 

ʠ ʨʫʩʣʘʭ ʨʝʢ. ɿʘʧʘʩʳ ʜʦʩʪʘʪʦʯʥʳ. ɺ ʦʪʤʝʯʝʥʥʳʭ ʮʝʥʦʟʘʭ ʫʯʘʩʪʚʫʝʪ ʢʘʢ ʜʦʤʠʥʘʥʪ ʠʣʠ 

ʩʫʙʜʦʤʠʥʘʥʪ. ʈʝʩʫʨʩʳ ʚʠʜʘ ʠʟʫʯʝʥʳ ʚ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠʣʝʩʴʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ. ɺ ʬʠʪʦʮʝʥʦʟʝ ʚʳʷʚʣʝʥʦ 60ï78 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 90ï94%. 

Euphorbia seguieriana Neck. ð ʤʦʣʦʯʘʡ ʉʝʛʴʝ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ 

ʩʝʤʝʡʩʪʚʘ Euphorbiaceae ʚ ʨʝʛʠʦʥʝ. ʆʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʦʪ ʨʘʚʥʠʥ ʜʦ ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʟʦʥʳ, ʥʘ 

ʩʫʭʠʭ ʢʘʤʝʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʩʢʣʦʥʘʭ, ʧʝʩʢʘʭ, ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʨʫʩʣʘʭ ʨʝʢ, ʢʘʢ 

ʩʦʨʥʷʢ ʥʘ ʧʦʩʝʚʘʭ, ʚ ʩʘʜʘʭ ʠ ʚʠʥʦʛʨʘʜʥʠʢʘʭ. ʆʙʨʘʟʫʝʪ ʬʦʨʤʘʮʠʠ, ʘʩʩʦʮʠʘʮʠʠ, ʤʘʢʨʦ- ʠ  

ʤʠʢʨʦʛʨʫʧʧʳ. ɺ ʩʤʝʰʘʥʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ 

ʨʝʛʠʦʥʘ. ʇʦʤʠʤʦ ʯʠʩʪʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʚʠʜʝ ʧʦʣʷʥ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ 

ʣʦʢʘʣʴʥʳʝ ʙʠʦʪʠʧʳ. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʮʝʥʦʟʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʵʪʦʛʦ 

ʚʠʜʘ, ʩʦʩʪʘʚʣʷʝʪ 70ï86%. ɺ ʩʤʝʰʘʥʥʳʭ ʮʝʥʦʟʘʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 67ï80 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʆʙʱʠʡ ʧʨʦʝʢʪʠʚʥʳʡ ʧʦʢʨʦʚ ʬʠʪʦʮʝʥʦʟʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʫʯʘʩʪʠʠ ʄʦʣʦʯʘʷ ʉʝʛʴʝ, 

ʩʦʩʪʘʚʣʷʝʪ 79ï87% ʥʘ ʨʘʚʥʠʥʘʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨʥʳʭ ʭʨʝʙʪʘʭ ʠ 90ï98% ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ. ɿʘʧʘʩʳ ʚʠʜʘ ʠʟʫʯʝʥʳ ʚ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʚ ʣʫʛʦʚʦʡ ʠ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ɹʘʙʝʢʩʢʦʤ ʨʘʡʦʥʝ. 

Euphorbia virgata Waldst. & Kit. ð ʤʦʣʦʯʘʡ ʣʦʟʥʳʡ, ʧʨʫʪʴʝʚʠʜʥʳʡ, ʠʣʠ 

ʰʠʨʦʢʦʚʝʪʚʠʩʪʳʡ, ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ ʨʘʚʥʠʥ ʜʦ ʩʨʝʜʥʝʛʦ ʛʦʨʥʦʛʦ ʧʦʷʩʘ, ʨʝʜʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʜʦ ʚʳʩʦʢʦʛʦʨʠʡ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʪʨʘʚʷʥʠʩʪʳʭ ʩʢʣʦʥʘʭ, ʚ ʢʫʩʪʘʨʥʠʢʘʭ, ʥʘ ʙʝʨʝʛʘʭ ʨʝʢ, ʢʘʢ 

ʩʦʨʥʷʢ ʥʘ ʧʦʩʝʚʘʭ ʠ ʚ ʚʠʥʦʛʨʘʜʥʠʢʘʭ. ɿʘʧʘʩʳ ʨʘʩʪʝʥʠʡ ʠʟʫʯʝʥʳ ʚ ʛʦʨʥʦʡ ʢʩʝʨʦʬʠʪʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ɹʘʙʝʢʩʢʦʤ ʨʘʡʦʥʝ ʠ ʚ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʐʘʭʙʫʟʩʢʦʤ ʨʘʡʦʥʝ. ɺ ʵʪʠʭ 

ʮʝʥʦʟʘʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 35ï55 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣʦ 55ï60%. 

Euphorbia falcata L. ð ʄʦʣʦʯʘʡ ʩʝʨʧʦʚʠʜʥʳʡ, ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʧʦʯʪʠ ʚʝʟʜʝ ʥʘ ʩʫʭʠʭ 

ʩʢʘʣʠʩʪʳʭ ʩʢʣʦʥʘʭ, ʚ ʢʫʩʪʘʨʥʠʢʘʭ, ʚ ʨʫʩʣʘʭ ʨʝʢ, ʦʪ ʨʘʚʥʠʥ ʜʦ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʧʦʷʩʘ. ɿʘʧʘʩʳ 

ʨʘʩʪʝʥʠʡ ʠʟʫʯʝʥʳ ʚ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʩʪʝʧʷʭ ʚ ɼʞʫʣʴʬʠʥʩʢʦʤ ʨʘʡʦʥʝ. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ  ʩʦʩʪʘʚʠʣʦ 35%. 

ʉʳʨʴʝʚʳʝ ʟʘʧʘʩʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʠʨʦʚʢʘʭ ʦʮʝʥʠʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ 

(ʊʘʙʣʠʮʘ 2). 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʦʙʠʣʠʝʤ ʚʠʜʳ Chrozophora tinctoria (L.) Ant. 

Juss. (16,2ï22,1 ʮ/ʛʘ), Chrozophora hierosolymitana Spreng. (14,3ï15,4 ʮ/ʛʘ) ʠ Euphorbia 

seguieriana Neck.  (12,37ï15,9 ʮ/ʛʘ) ʚ ʩʦʩʪʘʚʝ ʮʝʥʦʟʦʚ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ. 
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ʊʘʙʣʠʮʘ 2.  

ʉʓʈʔɽɺʓɽ ɿɸʇɸʉʓ  ɺʀɼʆɺ ʉɽʄɽʁʉʊɺɸ EUPHORBIACEAE  

ɺʆ ʌʃʆʈʀʉʊʀʏɽʉʂʀʍ ʈɸʁʆʅɸʍ (ʉʓʈʆʁ ɺɽʉ) 
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3,19+0,17 1,90+0,5 0,96+0,16 ð 3,1+0,9 4,42+1,1 ð 

 

ɺʳʚʦʜʳ 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʚʠʜʦʚ Andrachne telephioides, Chrozophora tinctoria (L.) Ant. Juss., 

Chrozophora hierosolymitana Spreng., Euphorbia iberica Boiss., Euphorbia seguieriana Neck., 

Euphorbia virgata Waldst. & Kit., Euphorbia falcata L. ʩʝʤʝʡʩʪʚʘ Euphorbiaceae ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚ ʩʦʩʪʘʚʝ 12 ʬʦʨʤʘʮʠʡ ʚ 3 ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʠ ʩʦʩʪʘʚʠʣʠ: Andrachne 

telephioides L. ð 188,6ï173,5 ʛ/ʤ2; Chrozophora tinctoria ð 328ï311,4 ʛ/ʤ2; Chrozophora 

hierosolymitana ð 269ï223 ʛ/ʤ2; Euphorbia falcata L. ð 192,9 ʛ/ʤ2; Euphorbia iberica Boiss. ð 

214 ʛ/ʤ2; Euphorbia virgata Waldst. & Kit. ð 203,2ï181,7 ʛ/ʤ2; Euphorbia seguieriana Neck. ð 

289ï361,1 ʛ/ʤ2 . 

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʛʦʜʦʚʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʨʘʩʪʝʥʠʡ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: Chrozophora tinctoria (L.) Ant. Juss. (16,2ï22,1 ʮ/ʛʘ), 

Chrozophora hierosolymitana Spreng. (14,3ï15,4 ʮ/ʛʘ) ʠ Euphorbia seguieriana Neck. (12,37ï15,9 

ʮ/ʛʘ). 

ʇʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʟʘʧʘʩʘʤ ʚʠʜ rChrozophora tinctoria (L.) Ant. Juss. (328ï311,4 ʛ/ʤ2), 

Chrozophora hierosolymitana Spreng. (269ï223 ʛ/ʤ2), Euphorbia iberica Boiss. (214 ʛ/ʤ2), 

Euphorbia virgata Waldst. & Kit. (203,2ï181,7 ʛ/ʤ2) ʠ Euphorbia seguieriana Neck. (289ï361,1 

ʛ/ʤ2) ʦʪʣʠʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ, ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠ ʵʪʥʦʙʦʪʘʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣ ʂʶʣʶʩ, ɹʠʯʝʥʝʢ (ʧʣʘʪʦ ɹʘʪʘʙʘʪ), ɸʛʙʫʣʘʛ ʐʘʭʙʫʟʩʢʦʛʦ 

ʨʘʡʦʥʘ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥ ʥʦʚʳʡ ʜʣʷ 

ʬʣʦʨʳ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʠʜ Salvia modesta Boiss. ð ʰʘʣʬʝʡ ʩʢʨʦʤʥʳʡ. ʀʟʫʯʝʥʳ 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

 

Abstract. New for the flora of Azerbaijan species Salvia modesta Boiss. Was found for 

the first time during the expeditions in the vicinity of Agbulag, Kyulyus, Bicheneg (Batabat plateau) 

villages of Shahbuz district of Nakhichevan Autonomous Republic of Azerbaijan under floristic, 

geobotanical and ethnobotanical studies. Bioecological and phytocenological features of the species 

were studied, and location coordinates were determined. 

 

Keywords: Salvia modesta Boiss., flora, Shakhbuz district, Agbulag, Batabat. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Salvia modesta Boiss., ʬʣʦʨʘ, ʐʘʭʙʫʟʩʢʠʡ ʨʘʡʦʥ, ɸʛʙʫʣʘʛ, ɹʘʪʘʙʘʪ. 

 

ɺʚʝʜʝʥʠʝ 

ʈʦʜ ʰʘʣʬʝʡ (Salvia L.) ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 500 ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦ ʚʩʝʤʫ ʟʝʤʥʦʤʫ 

ʰʘʨʫ, ʠʟ ʥʠʭ ʥʘ ʂʘʚʢʘʟʝ ʦʙʠʪʘʝʪ 40 ʚʠʜʦʚ [1], ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ð 27 ʚʠʜʦʚ (ʠʟ ʥʠʭ 2 ð ʚ 

ʢʫʣʴʪʫʨʝ) [2], ʚʦ ʬʣʦʨʝ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ ð 20 ʚʠʜʦʚ [3]. 

ɼʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʜʦʚ ʨʦʜʘ Salvia L. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʷʜʝ ʨʘʙʦʪ, ʦʜʥʘʢʦ ʰʘʣʬʝʡ ʩʢʨʦʤʥʳʡ ð Salvia modesta Boiss. ʜʣʷ ʬʣʦʨʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪʘʭ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ. ʅʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ ʧʨʠ ʙʦʣʝʟʥʷʭ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʧʦʣʘʩʢʠʚʘʥʠʷ ʧʨʠ ʣʝʯʝʥʠʠ ʩʪʦʤʘʪʠʪʘ, ʛʠʥʛʠʚʠʪʘ, ʘʥʛʠʥʳ ʠ 

ʪ. ʜ. [4]. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ. ɸʛʙʫʣʘʛ, ɹʠʯʝʥʝʢ ʠ ʂʶʣʶʩ 

ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ (ʈʠʩʫʥʦʢ 1). ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

07.06.2017 ʛ. ʧʦ 21.06.2017 ʛ. ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ.  

ʀʩʧʦʣʴʟʫʷ Garmin GPS-60, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʚʠʜʘ 

39Á26ᾳ24,25ᾴ N, 45Á43ᾳ21,94ᾴ E 1939 ʤ (ʩ. Aʛʙʫʣʘʛ), 39Á20ᾳ53,07ᾴ N, 45Á41ᾳ47,81ᾴ E 2079 ʤ 

(ʩ. ʂʶʣʶʩ), 39Á30ᾳ14,03ᾴ N, 45Á47ᾳ18,88ᾴ E 2228 ʤ (ʩ. ɹʠʯʝʥʝʢ). 

 

 
ʈʠʩʫʥʦʢ 1. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ Salvia modesta Boiss. ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʇ. ɼ. ʗʨʦʰʝʥʢʦ [5], ʃ. ɻ. ʈʘʤʝʥʩʢʦʛʦ [6], ʀ. ʇ. ʉʝʨʝʙʨʷʢʦʚʘ [7]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʠʶʥʝ 2017 ʛ. ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ʚ ʣʠʮʝ ʘʚʪʦʨʦʚ ʩʦʙʨʘʣʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʩʝʣʝʥʠʡ ɸʛʙʫʣʘʛ, ɹʠʯʝʥʝʢ ʠ ʂʶʣʶʩ ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ Lamiaceae Lindl. (ʈʠʩʫʥʦʢ 1), ʥʝ ʫʢʘʟʘʥʥʳʝ ʨʘʥʝʝ 

ʫʯʝʥʳʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ.  

ʉʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʨʘʩʪʝʥʠʡ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʦʜʘ Salvia. 

ɺʠʜʳ ʰʘʣʬʝʷ ʚ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪ ʥʠʞʥʝʛʦ ʜʦ ʚʝʨʭʥʝʛʦ 

ʛʦʨʥʦʛʦ ʧʦʷʩʘ. Salvia modesta Boiss. ʧʨʦʠʟʨʘʩʪʘʝʪ ʩʨʝʜʠ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʘ ʥʘʠʙʦʣʝʝ 

ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʜʦʣʠʥ (ʈʠʩʫʥʦʢ 2). 

ɻʝʨʙʘʨʥʳʝ ʦʙʨʘʟʮʳ ʭʨʘʥʷʪʩʷ ʚ ʢʦʣʣʝʢʮʠʠ ʛʝʨʙʘʨʥʦʛʦ ʬʦʥʜʘ ʀʥʩʪʠʪʫʪʘ ʙʠʦʨʝʩʫʨʩʦʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʛʝʨʙʘʨʥʦʛʦ ʬʦʥʜʘ ʀʥʩʪʠʪʫʪʘ ʙʦʪʘʥʠʢʠ 

ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʥʦʚʦʛʦ ʜʣʷ ʜʘʥʥʦʡ 
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ʤʝʩʪʥʦʩʪʠ ʚʠʜʘ ʧʨʦʚʝʜʝʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʠ ʚʦ ʚʨʝʤʷ 

ʧʣʦʜʦʥʦʰʝʥʠʷ.  

 

 
 

ʈʠʩʫʥʦʢ 2. Salvia modesta Boiss. (https://clck.ru/NGuZG). 

 

Salvia modesta Boiss. ð ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ. ʉʪʝʙʣʠ, ʚʳʩʦʪʦʡ 20ï50 ʩʤ, ð

ʤʝʪʝʣʴʯʘʪʳʝ ʚʝʪʚʠʩʪʳʝ, ʚʦʡʣʦʯʥʦïʧʫʰʠʩʪʳʝ. ʅʠʞʥʠʝ ʣʠʩʪʴʷ ʥʘ ʯʝʨʝʰʢʘʭ, ʤʦʨʱʠʥʠʩʪʳʝ, ʩ 

ʦʢʨʫʛʣʝʥʥʳʤ ʠʣʠ ʢʣʠʥʦʚʠʜʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʧʨʦʜʦʣʛʦʚʘʪʳʝ ʠʣʠ ʷʡʮʝʚʠʜʥʳʝ, ʟʘʦʩʪʨʝʥʥʦï

ʟʫʙʯʘʪʳʝ. ʉʦʮʚʝʪʠʝ ʚ ʚʠʜʝ ʚʝʪʚʠʩʪʦʡ ʤʝʪʝʣʢʠ. ʄʫʪʦʚʢʠ 4ï6-ʮʚʝʪʢʦʚʳʝ, ʨʘʩʩʪʘʚʣʝʥʥʳʝ, 

ʚʝʨʭʥʠʝ ʨʝʜʫʮʠʨʦʚʘʥʥʳʝ. ʃʠʩʪʴʷ ʚ ʧʨʠʮʚʝʪʥʠʢʝ ʧʝʨʝʧʦʥʯʘʪʳʝ, ʩʠʥʝʚʘʪʦ-ʬʠʦʣʝʪʦʚʳʝ, 

ʷʡʮʝʚʠʜʥʳʝ, ʟʘʦʩʪʨʝʥʥʳʝ, ʨʘʚʥʳʝ ʩ ʯʘʰʝʯʢʦʡ. ʏʘʰʝʯʢʘ ʦʪʪʦʧʳʨʝʥʦïʧʫʰʠʩʪʘʷ, ʯʘʩʪʦ 

ʬʠʦʣʝʪʦʚʘʷ; ʟʫʙʮʳ ʝʝ ʠʟ ʷʡʮʝʚʠʜʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʰʠʣʦʚʠʜʥʦ ʢʦʣʶʯʠʝ. ɺʝʥʯʠʢ ʬʠʦʣʝʪʦʚʳʡ. 

ʎʚʝʪʝʪ ʠ ʧʣʦʜʦʥʦʩʠʪ ʚ IVïVII ʤʝʩʷʮʘʭ. 

Salvia modesta Boiss. ʧʨʦʠʟʨʘʩʪʘʝʪ ʩʨʝʜʠ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ,  ʚ ʦʙʣʘʩʪʷʭ ʩ ʚʳʩʦʢʦʡ 

ʚʣʘʞʥʦʩʪʴʶ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʟʘ ʩʯʝʪ ʪʘʷʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠʯʝʤ ʤʝʩʪʘʤʠ ʜʦʤʠʥʠʨʫʝʪ 

ʚʤʝʩʪʝ ʩ Poa bulbosa L., Trisetum flavescens (L.) Beauv., Phleum phleoides (L.) H. Karst., Nardus 

stricta L., Alisma plantago-aquatica L., Phleum bertolonii DC., Bromopsis riparia (Rehmann) 

Holub, Trifolium pretense L., T. trichocephalum Bieb., Medicago sativa L., Melilotus officinalis (L.) 

Pall., Astragalus lagurus Trautv., Vicia elegans Guss., Cephalaria kotschyi Boiss. & Hohen., 

C. armena Grossh., Anthemis tinctoria L., Hypericum venustum Fenzl, Filipendula ulmaria (L.) 

Maxim., Rumex acetosa L., Plantago media L., Phlomis pungens Willd., Euphorbia iberica Boiss. 

ʠ ʪ. ʜ. 

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ, ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʫʯʘʩʪʠʝʤ Salvia modesta Boiss., ʦʪʤʝʯʘʝʪʩʷ 20ï25 

ʚʠʜʦʚ ʚʳʩʰʠʭ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ð ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʚʠʜʳ ʧʨʠʚʝʜʝʥʳ ʚ 

ʊʘʙʣʠʮʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʪʤʝʯʘʝʪʩʷ ʦʙʠʣʠʝ, ʚʳʩʦʪʘ, ʬʝʥʦʬʘʟʘ ʠ ʷʨʫʩ. 
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ʊʘʙʣʠʮʘ. 

ʉʆʉʊɸɺ ʀ ʉʊʈʋʂʊʋʈɸ ɸʉʉʆʎʀɸʎʀʀ, ɺ ʉʆʉʊɸɺɽ ʂʆʊʆʈʆʁ ʇʈʆʀɿʈɸʉʊɸɽʊ  

Salvia modesta Boiss. ɺ ʆʂʈɽʉʊʅʆʉʊʗʍ ʩ. ɸɻɹʋʃɸɻ, ɹʀʏɽʅɽʂ ʀ ʂʖʃʖʉ 

ʐɸʍɹʋɿʉʂʆɻʆ ʈɸʁʆʅɸ 

  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʆʙʠʣʠʝ ɺʳʩʦʪʘ, ʩʤ ʌʝʥʦʬʘʟʘ ʗʨʫʩ 

Salvia modesta Boiss. 4ï5 20ï50 ʮʚʝʪʝʥʠʝ III  

Hypericum venustum Fenzl 4 35ï40 ʮʚʝʪʝʥʠʝ III  

Cephalaria kotschyi Boiss. & Hohen. 2 100ï130 ʮʚʝʪʝʥʠʝ I 

C. armena Grossh., 4 110ï150 ʮʚʝʪʝʥʠʝ I 

Nardus stricta L. 2ï1 32ï45 ʮʚʝʪʝʥʠʝ III  

Alisma plantago-aquatica L.   2 24ï60 ʮʚʝʪʝʥʠʝ III  

Rumex acetosa L.  2 25ï96 ʮʚʝʪʝʥʠʝ III  

Triglochin  palustris L.  1 10ï50 ʧʣʦʜʦʥʦʰʝʥʠʝ III  

Hypericum venustum Fenzl 2ï1 89ï150 ʮʚʝʪʝʥʠʝ II  

Scirpoides holoschoenus (L.) Sojak  1ï2 38ï95 ʧʣʦʜʦʥʦʰʝʥʠʝ III  

Trisetum flavescens (L.)Beauv. 2 40ï35 ʮʚʝʪʝʥʠʝ II  

Filipendula vulgaris Moench. 2 100ï180 ʧʣʦʜʦʥʦʰʝʥʠʝ III  

Alopecurus arundinaceus Poir.  2ï1 70ï130 ʧʣʦʜʦʥʦʰʝʥʠʝ II  

Anthemis tinctoria L. 2 100ï150 ʮʚʝʪʝʥʠʝ II  

Sparganium simplex Huds. 2ï1 30ï50 ʧʣʦʜʦʥʦʰʝʥʠʝ III  

Typha latifolia L. 3ï2 120ï200 ʧʣʦʜʦʥʦʰʝʥʠʝ II  

Phlomis pungens Willd. 2ï1 18ï35 ʧʣʦʜʦʥʦʰʝʥʠʝ III  

Cardamine  uliginosa M.Bieb. 2 20ï50 ʮʚʝʪʝʥʠʝ III  

Alisma lanceolatum With.  2ï1 20ï45 ʮʚʝʪʝʥʠʝ III  

Carex  acuta L.  2 30ï80 ʮʚʝʪʝʥʠʝ III  

Veronica anagallis-aquatica L. 2ï1 15ï50 ʮʚʝʪʝʥʠʝ III  

Fillipendula ulmaria (L.) Maxim.   1ï2 60ï130 ʮʚʝʪʝʥʠʝ II  

Glyceria arundinacea Kunth. 2 95ï110 ʮʚʝʪʝʥʠʝ II  
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ʊʈɸʅʉʌʆʈʄɸʎʀʗ ʃɽʉʆɺ ʅɸ ʖɻʆ-ɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ ɹʆʃʔʐʆɻʆ ʂɸɺʂɸɿɸ 

 

Éʀʩʤʘʠʣʦʚʘ ʅ. ɸ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅɸʅ 

ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

FOREST TRANSFORMATION IN THE SOUTHEASTERN PART  

OF THE GREATER CAUCASUS 

 

ÉIsmailova N., Ph.D., Institute of Soil Science and Agrochemistry  

of Azerbaijan NAS, Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʆʙʩʣʝʜʦʚʘʥʦ 3 ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘ ʙʫʢʦʚʦïʛʨʘʙʦʚʦïʜʫʙʦʚʳʭ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʦʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʚ ʪʝʯʝʥʠʝ 2015ï2018 ʛʛ. ʇʨʦʚʦʜʠʣʠʩʴ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʧʦʣʥʦʪʘ ʣʝʩʦʚ, ʨʦʩʪ, 

ʜʠʘʤʝʪʨ ʠ ʚʳʩʦʪʘ ʜʝʨʝʚʴʝʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʦʪʯʝʪ ʣʝʩʥʠʯʝʩʪʚʘ ʶʛʦïʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʛʨʘʙʦʚʳʭ ʣʝʩʦʚ ʥʘ ʶʛʦïʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ ʧʨʦʠʟʦʰʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʥʠʯʪʦʞʝʥʠʷ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʣʝʩʥʳʭ 

ʨʘʙʦʪ. ɿʘ ʧʦʩʣʝʜʥʠʝ 50ï60, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʶʛʦïʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʟʘ 

100 ʣʝʪ ʥʘ ʤʝʩʪʝ ʚʳʨʫʙʣʝʥʥʳʭ ʮʝʥʥʳʭ ʙʫʢʦʚʳʭ ʣʝʩʦʚ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʛʨʘʙʦʚʳʝ, ʛʨʘʙʦʚʦï

ʣʠʧʦʚʳʝ ʠ ʛʨʘʙʦʚʦïʜʫʙʦʚʳʝ ʣʝʩʘ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʙʘ ʠ 

ʜʨʫʛʠʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʧʦʟʚʦʣʷʶʪ ʠʤ ʫʩʧʝʰʥʦ ʧʨʦʠʟʨʘʩʪʘʪʴ ʥʘ ʤʝʩʪʝ ʚʳʨʫʙʣʝʥʥʳʭ 

ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʠ ʟʘʧʦʣʥʷʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʙʨʘʟʦʚʘʥʥʳʝ ʦʛʦʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʣʠ ʞʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʚʩʝʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʦʙʣʠʢʘ  ʩʨʝʜʳ. 

 

Abstract. Three experimental plots of beechïhornbeamïoak mixed forests of the southeastern 

part of the Greater Caucasus were examined. Biometric and phytocenological observations were 

carried out, species composition and fullness of forests, growth, diameter and height of trees. 

The report of the forestry department of the southeastern part of the Greater Caucasus is analyzed. 

The transformation of hornbeam forests in the southeastern part of the Greater Caucasus occurred as 

a result of the destruction of beech forests and restoration of forestry. Over the past 50ï60, and in 

some places in the southeastern part of the Greater Caucasus for 100 years, on the site of cut down 

valuable beech forests, hornbeam, hornbeamïlinden and hornbeamïoak forests have formed. 

The physiological and environmental parameters of the hornbeam and other trees and shrubs allow 

them to successfully grow in place of logged beech forests and fill artificially formed bared spaces. 

The transformation of dominant plants by artificial or natural means in accordance with the laws of 

biogeocenology, in turn, contributes to a change in the whole structure and appearance of 

the environment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʢ, ʛʨʘʙ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʣʝʩʦʚ, ʣʝʩʥʠʯʝʩʪʚʦ, ʧʦʣʥʦʪʘ ʣʝʩʦʚ. 

 

Keywords: beech, hornbeam, forest transformation, forestry, forest fullness. 
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ɺʚʝʜʝʥʠʝ 

ʃʝʩʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʨʝʤʝʥʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ʅʦ ʩʪʘʜʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʦʯʝʚʠʜʥʳ. 

ɿʘʤʝʥʘ ʚʠʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʩʤʝʥʘ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʜʫʙʦʚʳʭ ʣʝʩʦʚ ʥʘ ʛʨʘʙʝʥʥʠʢʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʝʩʧʦʱʘʜʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʩ ʢʘʞʜʦʤ ʛʦʜʦʤ 

ʩʦʢʨʘʱʘʶʪʩʷ, ʧʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʘʶʪ ʠ ʛʨʘʙʝʥʥʠʢʠ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʶʪʩʷ ʢʩʝʨʦʬʠʪʥʳʤʠ 

ʢʫʩʪʘʨʥʠʢʘʤʠ.  

ʅʦ ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʝʩʣʠ ʦʛʨʘʥʠʯʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ (ʜʦ 50ï100 ʣʝʪ), ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʝ ʛʨʘʙʝʥʥʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʝʥʝʥʳ 

ʣʝʩʘʤʠ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʜʫʙ. ɸ ʙʫʢ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʤʝʟʦʬʠʣʴʥʳʝ ʛʨʘʙʦʚʳʝ ʣʝʩʘ. ɹʫʢ, 

ʜʫʙ, ʪʦʧʦʣʴ, ʧʘʨʨʦʪʠʷ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʵʜʠʬʠʢʘʪʦʨʘʤʠ ʣʝʩʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ɻ. ʐ. ʄʘʤʝʜʦʚʘ ʠ ʄ. ʗ. ʍʘʣʠʣʦʚʘ. ɺ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʣʩʷ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʠ ʧʦʣʥʦʪʘ ʣʝʩʦʚ, ʨʦʩʪ, ʜʠʘʤʝʪʨ ʠ ʚʳʩʦʪʘ ʜʝʨʝʚʴʝʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʪʯʝʪʳ 

ʣʝʩʥʠʯʝʩʪʚʘ ʶʛʦïʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ.  

ɺʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʫʢʘ, ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʩʝʚʝʨʥʦʤʫ ʩʢʣʦʥʫ ʧʨʦʭʦʜʠʪ ʚ 25 ʢʤ ʟʘʧʘʜʥʝʝ. ʉʦʢʨʘʱʝʥʠʝ 

ʚʦʩʪʦʯʥʳʭ ʛʨʘʥʠʮ ʙʫʢʘ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʟʘʩʫʰʣʠʚʦʩʪʴʶ ʢʣʠʤʘʪʘ ʥʘ ʶʞʥʦʤ ʤʠʢʨʦʩʢʣʦʥʝ, 

ʘ ʪʘʢʞʝ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʫʢʘ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʥʳʝ ʩʢʣʦʥʳ ʇʠʨʢʫʣʠʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʂ ʚʦʩʪʦʢʫ ʦʪ 

ʟʘʧʦʚʝʜʥʠʢʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʙʫʢ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʇʠʨʩʘʘʪ, ʚ ʤʝʩʪʥʦʩʪʠ çɻʦʥʘʛʢʝʥʜʩʢʠʝ 

ʣʝʩʘè, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʴʶ ʣʝʩʦʚ ʥʘ ɹʦʣʴʰʦʤ ʂʘʚʢʘʟʝ. ɼʘʣʝʝ ʢ 

ʚʦʩʪʦʢʫ ʙʘʩʩʝʡʥ ʨ. ɻʦʟʣʫ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʙʝʟʣʝʩʥʦʡ.  

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʝʙʦʣʴʰʠʝ ʣʝʩʥʳʝ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʦʞʝʥʳ ʫ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʥʘ ʚʳʩʦʪʝ 1400 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɺ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʫ ʩʢʣʦʥʘʭ ʨ. ɻʦʟʣʫ, ʚ 5 ʪʦʯʢʘʭ ʦʙʥʘʨʫʞʝʥʳ ʙʫʢʦʚʳʝ 

ʜʝʨʝʚʴʷ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʠʡ ʘʨʝʘʣ ʙʫʢʦʚʦ-ʛʨʘʙʦʚʳʭ ʣʝʩʦʚ ʦʙʥʘʨʫʞʝʥ ʥʘ ʧʨʘʚʦʤ ʧʦʙʝʨʝʞʴʝ 

ʨ. ʉʘʨʳʜʘʰ, ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ ʂʘʡʭʘ. ɼʘʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʫ ʚʦʩʪʦʯʥʳʭ ʛʨʘʥʠʮʘʭ 

ʷʚʣʷʶʪʩʷ ʦʩʪʘʪʢʘʤʠ ʙʫʢʦʚʳʭ ʣʝʩʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʟʝʣʝʥʳʝ 

çʧʘʤʷʪʥʠʢʠè ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʝ ʠʩʯʝʟʥʦʚʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʩʪʦʷʱʠʝ ʣʝʪʥʠʝ ʧʘʩʪʙʠʱʘ, ʵʪʠ ʣʝʩʘ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʢʘʢ ʣʝʪʥʠʝ 

ʧʘʩʪʙʠʱʘ. ʉʪʘʜʘ ʦʚʝʮ ʤʠʛʨʠʨʫʶʪ, ʥʘʯʠʥʘʷ ʩ ʐʠʨʚʘʥʘ ʜʦ ʙʘʩʩʝʡʥʘ ʉʘʨʳʙʘʰ ʨ. ɻʦʟʣʫ 

ɻʦʥʘʛʢʝʥʜʩʢʦʡ (ɻʫʙʘ) ʟʦʥʳ. ɺ ʚʝʩʝʥʥʠʝ, ʣʝʪʥʠʝ ʠ ʦʩʝʥʥʠʝ ʩʝʟʦʥʳ ʩʢʦʪʦʚʦʜʩʪʚʦ ʥʘʥʦʩʠʪ 

ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ ʣʝʩʘʤ. ʇʦʜ ʠʭ ʜʘʚʣʝʥʠʝʤ ʣʝʩʘ ʩʢʫʜʝʶʪ, ʤʦʣʦʜʳʝ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ 

ʫʥʠʯʪʦʞʘʶʪʩʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʝʩʣʠ ʩʠʪʫʘʮʠʷ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʦʣʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʠ ʧʨʦʠʟʦʡʜʝʪ ʵʪʦ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ (ʊʘʙʣʠʮʘ). 
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ʊʘʙʣʠʮʘ. 

ʉʆʉʊɸɺ ʀ ɹʀʆʄɽʊʈʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ɹʋʂʆɺʆïɻʈɸɹʆɺʆïɼʋɹʆɺʓʍ  

ʉʄɽʐɸʅʅʓʍ ʃɽʉʆɺ ʖɻʆïɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ ɹʆʃʔʐʆɻʆ ʂɸɺʂɸɿɸ 
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 ʊʠʧ ʣʝʩʦʚ ɸʨʝʘʣʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɼʨʝʚʝʩʥʘʷ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʊʨʘʚʷʥʦʡ 

ʧʦʢʨʦʚ 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ 

ʪʠʧ ʧʝʨʚʠʯʥʦʡ 

ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

1.  ɻʨʘʙʦʚʦ-

ʙʫʢʦʚʥʠʢ 

ʪʠʩʩʦʚʦʛʦ 

ʷʨʫʩʘ 

ʅʝʜʘʣʝʢʦ ʦʪ 

ʐʘʤʘʭʠʥʩʢʦʡ 

ʦʙʩʝʨʚʘʪʦʨʠʠ, ʟʘʧʘʜ  

15ï25Á, 1400 ʤ ʥ. ʫ. 

ʤʦʨʷ. 

60% ʙʫʢ, 40% ʛʨʘʙ, 

ʦʪʜʝʣʴʥʳʝ ʙʫʢ ʠ ʷʩʝʥʴ, 

ʚʳʩʦʪʘ = 21 ʤ, ʜʠʘʤʝʪʨ 

= 24 ʩʤ, max ʜʠʘʤʝʪʨ = 

32 ʩʤ, ʝʞʝʚʠʢʘ, ʛʨʫʧʧʘ 

ʪʠʩʩʘ: h = 3ï7 ʤ, d = 4ï

14 ʩʤ 

ʆʚʩʷʥʠʮʘ, 

ʷʩʤʝʥʥʠʢ, 

ʧʝʨʚʦʮʚʝʪ 

ɹʫʢʦʚʥʠʢ 

ʚʳʩʦʢʦʨʦʩʣʦʛʦ 

ʪʠʩʩʦʚʦʛʦ ʷʨʫʩʘ 

2. ɹʫʢʦʚʳʡ 

ʤʝʨʪʚʳʡ 

ʧʦʢʨʦʚ 

ɹʝʟʳʤʷʥʥʳʡ ʣʝʚʳʡ 

ʧʨʠʪʦʢ ʨ. ɻʦʟʣʫ, 

ʩʝʚʝʨ ð 40Á, 1770 ʤ. 

ʥ. ʫ. ʤʦʨʷ 

50% ʛʨʘʙ, 30% ʜʫʙ, 20% 

ʙʫʢ, ʦʪʜʝʣʴʥʳʝ ʢʣʝʥ,r 

ʧʦʣʥʦʪʘ ʣʝʩʦʚ 0,4ï0,5; 

h = 18 ʤ, max h = 20 ʤ; 

d = 42 ʩʤ, max d = 60 ʩʤ 

ʆʪʜʝʣʴʥʳʝ 

ʦʚʩʷʥʠʮʘ, 

ʧʝʨʚʦʮʚʝʪ, 

ʬʠʘʣʢʠ 

ɹʫʢʦʚʳʡ ʤʝʨʪʚʳʡ 

ʧʦʢʨʦʚ  

3. ɹʫʢʦʚʳʡ 

ʤʝʨʪʚʳʡ 

ʧʦʢʨʦʚ  

ɺʦʜʦʨʘʟʜʝʣʴʥʘʷ 

ʯʘʩʪʴ ʨʨ. ɻʳʨʭʙʫʣʘʛ 

ʠ ɸʭʩʫ, ʩʝʚʝʨ 30ï35Á, 

1850 ʤ ʥ. ʫ. ʤʦʨʷ 

80% ʙʫʢ, 20% ʛʨʘʙ, h = 

28 ʤ, max h = 30 ʤ, d = 

32 ʩʤ, max d = 56 ʩʤ, 

ʧʦʣʥʦʪʘ 06ï09. 

ʆʪʜʝʣʴʥʳʝ 

ʬʠʘʣʢʠ 

ɺʳʩʦʢʦʨʦʩʣʳʡ 

ʙʫʢʦʚʥʠʢ 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ ʙʫʢ, ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʘʙʦʚʳʤʠ ʜʝʨʝʚʴʷʤʠ, ʦʙʨʘʟʫʝʪ ʩʤʝʰʘʥʥʳʝ 

ʣʝʩʘ. ɺʦ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʙʫʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʙʫ ʠʤʝʶʪ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʚʳʩʦʪʫ ʠ 

ʨʦʚʥʳʡ ʩʪʚʦʣ. 

ʅʘ ʫʯʘʩʪʢʝ 3 ð ʜʝʨʝʚʴʷ, ʚ ʦʩʥʦʚʥʦʤ, ð ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʭʦʪʷ ʠʟʨʝʜʢʘ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʠ ʟʨʝʣʳʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʨʫʙʢʘʤʠ.  

ɺ ʮʝʣʦʤ ʙʫʢ ʩʦʩʪʘʚʣʷʝʪ 20% ʣʝʩʦʚ, ʠʟʨʝʜʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʝʦʙʣʘʜʘʥʠʝ. ʇʨʦʮʝʩʩ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʚ ʛʨʘʙʦʚʳʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʣʘʥʦʤʝʨʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ. 

ʅʘ ʫʯʘʩʪʢʝ 2 ð ʠʥʪʝʥʩʠʚʥʦ ʠʩʪʨʝʙʣʷʶʪʩʷ ʣʝʩʘ ʠ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʚʳʨʫʙʢʘ ʢʨʦʥ ʠ ʙʦʢʦʚʳʭ ʚʝʪʦʢ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʠʭ ʨʦʩʪ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 18ï20 ʤ. ʇʦʣʥʦʪʘ ʣʝʩʦʚ (ʛʫʩʪʦʪʘ) ʦʧʫʩʪʠʣʘʩʴ ʜʦ 04ï05. ɽʩʪʝʩʪʚʝʥʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʝʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʛʨʘʙʘ ʠ ʜʫʙʘ ʠ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʙʫʢʘ. ɼʘʥʥʘʷ 

ʩʠʪʫʘʮʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʤʝʥʫ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʛʨʘʙʦʚʳʤʠ ʠ ʜʫʙʦʚʳʤʠ 

ʣʝʩʘʤʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʫʢ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ çʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʤè ʛʨʘʙʘ. ʅʦ ʚ ʦʪʣʠʯʠʠ ʦʪ 

ʥʝʛʦ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʘʤʧʣʠʪʫʜʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʜʫʙʦʚʳʭ ʣʝʩʦʚ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʫʯʘʩʪʢʘʭ ʛʨʘʙʦʚʳʝ ʣʝʩʘ ʷʚʣʷʶʪʩʷ ʚʥʦʚʴ ʚʦʟʨʦʞʜʝʥʥʳʝ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ 

ʤʝʩʪʘʭ ʙʫʢʦʚʳʭ ʠ ʜʫʙʦʚʳʭ ʣʝʩʦʚ ʧʦʜ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʠʜʦʚʳʤ 

ʩʦʩʪʘʚʦʤ ʥʠʞʥʠʭ ʷʨʫʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʫʢʘ.  

ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʨʫʰʝʥʥʳʭ ʠ ʨʝʜʢʠʭ ʙʫʢʦʚʳʭ ʣʝʩʦʚ, ʥʘʠʙʦʣʝʝ 

ʨʝʥʪʘʙʝʣʴʥʳʤ ʧʨʠʝʤʦʤ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʩʦʚ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʙʫʢʦʚʳʭ ʣʝʩʘʭ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʟʘʤʝʥʷʶʱʠʭ ʙʫʢ ʠʥʳʭ 

ʜʝʨʝʚʴʷʭ, ʧʨʦʠʩʭʦʜʠʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʥʝʝ ʮʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ð 

ʛʨʘʙʘ [1]. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʫʢʦʚʳʭ ʣʝʩʦʚ. 
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ʇʨʠ ʥʝ ʨʝʥʪʘʙʝʣʴʥʦʤ ʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʘ ʚ ʛʨʘʙʦʚʦʤ ʧʦʷʩʝ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʙʫʢʦʚʳʝ ʣʝʩʘ ʙʳʣʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʣʝʩʘ ʙʫʢʦʚʦ-

ʛʨʘʙʦʚʳʝ ʠ ʛʨʘʙʦʚʳʝ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʛʨʘʙʦʚʳʭ ʣʝʩʦʚ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʧʨʦʠʟʦʰʣʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʫʥʠʯʪʦʞʝʥʠʷ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʠ ʨʷʜʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʣʝʩʥʳʭ ʨʘʙʦʪ. ʂ ʧʨʠʤʝʨʫ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʝ ʣʝʩʘ ʥʘ ʣʝʚʦʤ ʧʦʙʝʨʝʞʴʝ ʨ. ʂʫʨʤʫʢ, ʙʳʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʥʘ ʤʝʩʪʝ 

ʧʘʭʦʪʥʳʭ ʣʝʩʦʚ, ʢʦʛʜʘ-ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʦʜ  ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ɺ ʩʦʩʪʘʚʝ 

ʪʘʢʠʭ ʣʝʩʦʚ: ʛʨʘʙ, ʙʫʢ, ʜʫʙ ʠ ʪʦʧʦʣʴ [2].  

ɺ ʛʨʘʙʦʚʳʭ ʣʝʩʘʭ ʪʘʢʞʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʢʣʝʥ, ʜʫʙ, ʷʩʝʥʴ ʠ ʜʨ. ʜʝʨʝʚʴʷ. ʆʪʩʫʪʩʪʚʠʝ ʚ 

ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʜʘʥʥʳʭ ʣʝʩʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʫʢʘ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʫʥʠʯʪʦʞʝʥʠʷ 

ʚ ʮʝʣʷʭ ʦʙʦʛʨʝʚʘʥʠʷ ʜʦʤʦʚ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ ʠ ʚʳʧʘʩʦʤ ʩʢʦʪʘ. ʇʨʦʠʟʨʘʩʪʘʥʠʝ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ 

ʩʢʣʦʥʘʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʙʫʢʦʚʳʭ ʜʝʨʝʚʴʝʚ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʙʘ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʇʨʝʚʦʩʭʦʜʩʪʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʳʭ (60ï80, ʠʥʦʛʜʘ 30ï40 ʣʝʪ) ʛʨʘʙʦʚʳʭ ʣʝʩʦʚ ʚ 

ʇʠʨʢʫʣʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ, ʩʚʷʟʘʥʦ ʩ ʠʩʪʨʝʙʣʝʥʠʝʤ ʪʠʩʘ ʠ ʙʫʢʦʚʳʭ ʜʝʨʝʚʴʝʚ.  

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʙʫʢʘ ʢʫʩʪʘʨʥʠʢʘʤʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʣʘ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ [3]. 

ʅʘ ʚʳʩʦʪʝ 500ï1400 ʤ ʦʪ ʫʨʦʚʥʷ ʤʦʨʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʢʣʦʥʘʭ ʛʦʨ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚ 

ʣʝʩʘʭ ʩ ʤʘʣʦʡ ʩʦʤʢʥʫʪʦʩʪʴʶ ʢʨʦʥ, ʚ ʙʫʢʦʚʳʭ, ʩʤʝʰʘʥʥʳʭ ʛʨʘʙʦʚʦïʙʫʢʦʚʳʭ ʠ ʢʘʰʪʘʥʦʚʦï

ʙʫʢʦʚʳʭ ʣʝʩʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʫʩʪʘʨʥʠʢʠ ʬʫʥʜʫʢʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʬʫʥʜʫʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʙʫʢʦʚʳʭ 

ʣʝʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʚ ʩʦʩʪʘʚʝ ʪʘʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ.  

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʚ ʢʫʩʪʘʨʥʠʢʠ ʬʫʥʜʫʢʘ ʠ ʥʘʦʙʦʨʦʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʙʫʢʦʚʳʭ ʣʝʩʦʚ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ [4]. 

ɼʦʩʪʘʪʦʯʥʦ ʛʫʩʪʳʝ ʠ ʫʧʣʦʪʥʝʥʥʳʝ ʢʫʩʪʳ ʬʫʥʜʫʢʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʣʝʚʦʤ ʧʦʙʝʨʝʞʴʝ 

ʨ. ʂʫʨʤʫʢ, ʥʘ ʚʳʩʦʪʝ 950ï1050 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʥʘ ʤʝʩʪʘʭ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʟʘʪʨʦʥʫʪʳʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʟʝʤʣʷʭ. 16ï

20% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʫʩʪʘʨʥʠʢʦʚ ʬʫʥʜʫʢʘ ʩʦʩʪʘʚʣʷʝʪ ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ (ʜʫʙ, ʛʨʘʙ, 

ʪʠʩʩ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʫʩʪʘʨʥʠʢʠ 

ʬʫʥʜʫʢʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʤʝʥʝʥʳ ʜʨʝʚʝʩʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ.  

 

ɺʳʚʦʜ 

ʃʝʩʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʚʝʨʛʥʫʪʳ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʣʝʩʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ. ɺ ʣʝʩʥʳʭ ʮʝʥʦʟʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʙʫʢʦʚʳʭ ʠ 

ʩʤʝʰʘʥʥʳʭ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ʶʛʦïʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚʦʟʤʦʞʥʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʧʝʨʚʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʦʩʘʜʢʝ 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʘʩʧʝʢʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʙʠʦʮʝʥʦʟʦʚ ʥʘ ʦʭʨʘʥʷʝʤʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʦʚ ʠ ʦʨʥʠʪʦʬʘʫʥʳ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ɸʣʪʳʘʛʘʜʞʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ 

ʧʘʨʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʦʮʝʥʦʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʰʢʘʣʳ ʜʣʷ ʧʦʯʚʝʥʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʜʣʷ 

ʦʨʥʠʪʦʬʘʫʥʳ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʥʳʭ ʰʢʘʣ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʦ ʙʠʦʪʦʧʘʤ ʠ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʠʚʳʩʰʘʷ ʩʨʝʜʥʷʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʫ ʩʝʣʠʪʝʙʥʦʛʦ ʙʠʦʪʦʧʘ ð 87, ʘ ʩʘʤʘ ̫ʥʠʟʢʘ ̫ʚ ʛʦʨʥʦïʩʪʝʧʥʦʤ ʙʠʦʪʦʧʝ 62, ʜʣʷ ʙʠʦʪʦʧʘ 

ʛʫʩʪʦʡ ʣʝʩ ð 82 ʠ ʨʝʜʢʦʣʝʩʴʝ ð 69 ʙʘʣʣʦʚ. ɸʣʪʳʘʛʘʜʞʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʧʦ 

ʧʦʯʚʝʥʥʦʤʫ ʧʦʢʨʦʚʫ ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ð 89, ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ð 68, ʘ ʜʣʷ ʦʨʥʠʪʦʬʘʫʥʳ ð 69. ʉʫʤʤʘʨʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʳʘʛʘʜʞʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 75 ʙʘʣʣʦʚ. 

 

Abstract. Discusses aspects of environmental assessment of biocenoses in protected areas of 

the country. Due to the high anthropogenic press, there is a need for an environmental assessment of 

soil and vegetation cover and avifauna in specific changing environmental conditions in Altyaghach 

National Park. As a result of studies on various parameters, estimated ecological scales were 

compiled for the soil, vegetation cover and for the avifauna of this territory. Based on the compiled 

scales, ecological assessments for biotopes were calculated. The highest average ecological value is 

estimated for the residential biotope 87, and the lowest in the mountainïsteppe biotope 62, for 

the dense forest biotope 82 and 69 for woodland forest. The Altyaghach National Park has an 

average ecological rating of 89 for the land cover, 68 for the vegetation cover and 69 for 

the avifauna. The total ecological assessment based on the three ecosystem components throughout 

in the Altyaghach National Park is an average of 75 points. 
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ɺʚʝʜʝʥʠʝ 

ʂʦʤʧʣʝʢʩʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʝʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʩʪʘʚʣʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʰʢʘʣ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʨʝʜʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʙʠʦʮʝʥʦʟʦʚ ð 

ʦʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʩʦʦʙʱʝʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ 

ʵʪʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʣʠ 

ʣʘʥʜʰʘʬʪʥʦʡ ʠʥʜʠʢʘʮʠʠ [1]. 

ɸʥʘʣʠʟ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ 

ʙʝʩʩʧʦʨʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʪʘʝʪʩʷ 

ʥʝʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʘʤ ʘʣʛʦʨʠʪʤ ʩʦʟʜʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʵʪʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʦʛʦ, 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʦʚ ʠ ʦʨʥʠʪʦʬʘʫʥʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ɸʣʪʳʘʛʘʜʞʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʚʟʷʪʳ 

ʧʦʯʚʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʦʨʥʠʪʦʬʘʫʥʘ ɸʣʪʳʘʛʘʜʞʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʩ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 11035 ʛʘ. ɹʳʣʘ ʩʦʙʨʘʥʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ ʣʠʪʝʨʘʪʫʨʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʯʚʝ, ʨʝʣʴʝʬʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʬʣʦʨʝ ʠ ʬʘʫʥʝ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ.  

ʌʠʟʠʢʦïʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʤʝʪʦʜʠʢʘʤ ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʚʦʜʠʣʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦïʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ ʧʨʝʜʣʦʞʝʥʥʳʡ ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ 

ʙʳʣ ʚʳʙʨʘʥ ʧʦʜʪʠʧ ʧʦʯʚʳ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʧʦʢʘʟʘʪʝʣʴ ʛʫʤʫʩʘ, ʘʟʦʪʘ ʠ ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ) ʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʦʤʫ ʧʦʜʪʠʧʫ ʧʦʯʚ ʙʳʣ ʚʳʯʠʩʣʝʥ ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ ʜʨʫʛʠʭ ʧʦʜʪʠʧʦʚ ʧʦʯʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʙʦʥʠʪʠʨʦʚʦʯʥʘʷ  ʰʢʘʣʘ ʢʘʯʝʩʪʚʘ ʧʦʜʪʠʧʦʚ 

ʧʦʯʚ ɸʣʪʳʘʛʘʜʞʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʮʝʥʦʯʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʰʢʘʣʳ ʜʘʥʥʳʭ ʧʦʜʪʠʧʦʚ ʧʦʯʚ.  

ʇʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʳʙʨʘʥʥʳʝ ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʧʦʯʚʳ, ʚʢʣʶʯʘʶʪ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ (ʥʘʢʣʦʥ, ʵʢʩʧʦʟʠʮʠʷ 

ʠ ʪ. ʜ.), ʦʩʘʜʢʠ (ʚʣʘʞʥʦʩʪʴ), ʪʝʤʧʝʨʘʪʫʨʫ, ʛʫʤʫʩ, ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʩʫʤʤʫ 

ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʦʯʚʳ, ʩʦʣʝʥʦʩʪʴ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ (<0,01 ʤʤ) ʠ 

ʚʦʜʦʩʪʦʡʢʠʝ ʘʛʨʝʛʘʪʳ (> 0,25 ʤʤ) [2]. 

ʇʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʉ. ɿ. ʄʘʤʝʜʦʚʦʡ ʚ 2005 ʛ. ʠ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʝʪʦʜʠʢʫ 

ɻ. ʐ. ʄʘʤʝʜʦʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʙʘʣʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʦʮʝʥʢʠ ʮʝʥʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʦʡ ʧʦʯʚʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ [3]. 
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ʉ. ɿ. ʄʘʤʝʜʦʚʘ ʩʫʤʤʠʨʫʝʪ ɻ ʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚ ʜʚʝ ʛʨʫʧʧʳ, ʯʪʦʙʳ ʪʦʯʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʘʩʪʝʥʠʡ: 

1. ʌʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ð ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, 

ʧʦʢʘʟʘʪʝʣʴ ʚʣʘʞʥʦʩʪʠ Md, ST > 10 ÁC, ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʪ. ʜ.; 

2. ʇʦʯʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ð ʙʘʣʣʳ ʙʦʥʠʪʝʪʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʅ, ʩʦʣʝʥʦʩʪʴ ʠ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʘʛʨʝʛʘʪʦʚ, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ ʠ ʪ. ʜ. [4]. 

ʃʝʩʥʳʝ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʠʢ, ʧʨʝʜʣʦʞʝʥʥʳʭ ɺ. ʉ. ʉʫʢʘʯʝʚʳʤ ʠ ʉ. ɺ. ɿʦʥʥʦʤ, ʧʨʠ ʵʪʦʤ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʠʜʳ 

ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʬʦʨʤʘ ʠ ʩʦʩʪʘʚ ʮʝʥʦʟʘ ʠ ʜʨʫʛʠʝ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ [5ï6]. 

ʆʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʤʘʨʰʨʫʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 10 ʜʥʝʡ ʟʠʤʦʡ (ʥʦʷʙʨʴïʬʝʚʨʘʣʴ) ʠ 30 ʜʥʝʡ ð ʚ ʧʝʨʠʦʜ 

ʛʥʝʟʜʦʚʘʥʠʷ ʚ 2013ï2015 ʛʛ. [7]. 

ɺ ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ ʚʠʜʳ ʧʪʠʮ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚʠʟʫʘʣʴʥʦ, ʘ ʥʘ 

ʛʥʝʟʜʦʚʘʥʠʠ (ʚʦʨʦʙʴʠʥʳʝ) ð ʧʝʩʥʷʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʧʪʠʮ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʦʧʨʝʜʝʣʠʪʝʣʴ [8]. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ (ʚ ʙʘʣʣʘʭ) ʬʘʢʪʦʨʦʚ (ʧʘʨʘʤʝʪʨʦʚ), ʚʳʙʨʘʥʥʳʭ ʜʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʣʶʙʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʮʝʥʦʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʰʢʘʣ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʷ. ʆʙʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʠʥʠʤʘʝʪʩʷ 

ʢʘʢ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʦʮʝʥʢʘ (ʙʘʣʣʳ) ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʣʶʙʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʣʝʩʦʚ, ʦʟʝʨ ʠ ʪ. ʜ.), ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʩʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨ ʣʘʥʜʰʘʬʪʘ ʠ 

ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʚ ʙʫʜʫʱʝʤ (http:/cityland.chat.ru/state.html).  

ɺʧʝʨʚʳʝ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʰʢʘʣʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʙʠʦʮʝʥʦʟʦʚ. ɼʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 2 ʧʘʨʘʤʝʪʨʘ (ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʪʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʩʪʝʧʝʥʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ), ʜʣʷ 

ʦʨʥʠʪʦʬʘʫʥʳ ð 5 ʧʘʨʘʤʝʪʨʦʚ (ʩʪʝʧʝʥʴ ʜʦʤʠʥʠʨʦʚʘʥʠʷ, ʤʠʛʨʘʮʠʦʥʥʳʡ ʩʪʘʪʫʩ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʶ, ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ ʠ ʙʠʦʪʦʧʠʯʝʩʢʘʷ ʧʨʠʚʷʟʘʥʥʦʩʪʴ). 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʦʮʝʥʦʯʥʳʝ ʰʢʘʣʳ ʠ ʚʳʯʠʩʣʝʥʳ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ (ʚ ʢʘʞʜʦʤ ʧʘʨʘʤʝʪʨʝ ʩʘʤʳʡ ʚʳʩʰʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ, ʢʘʢ ʵʪʘʣʦʥ, ʘ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ).  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

1. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʰʢʘʣ ʦʮʝʥʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʪʠʧʦʚ ʧʦʯʚ. 

ʋʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚʘʞʝʥ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʦʣʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʦʷʚʣʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ [9]. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʨʝʣʴʝʬʘ, ʛʝʦʣʦʛʠʠ, ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʧʦʯʚʝʥʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ɻ. ʐ. ʄʘʤʝʜʦʚʘ ʚʧʝʨʚʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʰʢʘʣʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʙʠʦʪʦʧʦʚ ʚ ɸʣʪʳʘʛʘʜʞʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ (ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1. 

ʉʇɽʎʀɸʃʔʅʓɽ ʆʎɽʅʆʏʅʓɽ ʐʂɸʃʓ ɼʃʗ ʇʆʏɺ  

ɸʃʊʓɸɻɸɼɾʉʂʆɻʆ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ, ʙʘʣʣʳ 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɹʠʦʪʦʧ ʛʫʩʪʦʡ 

ʣʝʩ 
ɹʠʦʪʦʧ ʨʝʜʢʦʣʝʩʴʝ 

ʉʝʣʠʪʝʙʥʳʡ 

ʙʠʦʪʦʧ 

ɻʦʨʥʦïʩʪʝʧʥʦʡ 

ʙʠʦʪʦʧ 

ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʤ 

500ï800 ð 90 100 ð 

900ï1100 90 90 ð ð 

1100ï1300 100 100 ð ð 

1300ï1500 100 ð ð 80 

1500ï2300 ð ð ð 100 

ʆʩʘʜʢʠ, ʤʤ 

300ï500 ð 50 90 ð 

500ï700 50 80 100 ð 

700ï1000 80 100 100 ð 

1000ï1200 ð ð ð 90 

ɺʣʘʞʥʦʩʪʴ, Md 

>0,45 90 80 ð 100 

0,35ï0,45 100 100 50 ð 

0,25ï0,35 70 90 90 ð 

0,15ï0,25 50 60 100 ð 

pH 

6ï7 100 100 100 ð 

7ï8 80 90 90 100 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (<0,01 ʤʤ), % 

30ï40 ð ð ð 100 

40ï45 100 100 100  

45ï50 90 100 100 ð 

50ï55 80 80 90 ð 

ʋʢʣʦʥ, Á 

0ï3 100 

3ï10 90 

10ï15 75 

20ï25 45 

 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʦʣʦʛʠʠ ɻ. ʐ. ʄʘʤʝʜʦʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴ ʜʝʣʠʪʩʷ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ [4, 6]: 

1. ɺʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ; 

2. ʇʨʦʚʝʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ; 

3. ʆʮʝʥʢʘ ʧʦʯʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ ʙʦʥʠʪʝʪʦʚ; 

4. ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʦʮʝʥʦʯʥʳʭ ʰʢʘʣ ʜʣʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʦʪʦʧʦʚ ʩ ʫʯʝʪʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ; 

5. ʈʘʩʯʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʧʦʯʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʪʝʨʨʠʪʦʨʠʠ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʠ ʨʘʩʯʝʪʝ ʢʦʥʝʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʮʝʥʦʢ 

ʧʦʜʪʠʧʦʚ ʧʦʯʚ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʦʨʤʫʣʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʉ. ɿ. ʄʘʤʝʜʦʚʦʡ [4]. 
 

  
ʛʜʝ, Eb ð ɻ ʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʦʥʢʨʝʪʥʦʡ ʧʦʯʚʳ; m1, m2, m3, ... mn ð ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʮʝʥʢʝ; Bb ð ʙʦʥʠʪʝʪ ʧʦʯʚʳ, 

ʚʳʯʠʩʣʝʥʥʘʷ  ʥʘ ʦʩʥʦʚʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʦʯʚʳ (ʛʫʤʫʩ, ʘʟʦʪ, ʦʙʱʘʷ ʩʫʤʤʘ 

ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ); t1, t2, t3, é tn ð ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʨʫʛʠʭ ʧʦʯʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʮʝʥʢʝ; Sn ð ʯʠʩʣʦ ʢʨʠʪʝʨʠʝʚ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʝ ʧʦʯʚ. 

ʇʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʧʦʯʚ ʩ ʥʘʰʝʡ ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 4 ʬʘʢʪʦʨʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʚʳʩʦʪʘ, ʦʩʘʜʢʠ, Md ʠ ʵʢʩʧʦʟʠʮʠʷ) ʠ 5 ʧʦʯʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ: ʙʦʥʠʪʝʪ 

ʧʦʯʚʳ, ʚʳʯʠʩʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʫʤʫʩʘ, ʘʟʦʪʘ ʠ ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, 

ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ pH ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʳ (<0,01). ɺ ʊʘʙʣʠʮʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ.  

 

ʊʘʙʣʠʮʘ 2. 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʇʆʏɺ ɸʃʊʓɸɻɸɼɾʉʂʆɻʆ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ 
 

 

2. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʨʘʡʦʥʘ ʥʝʦʙʭʦʜʠʤʘ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʚ ʨʘʡʦʥʝ ɸʣʪʳʘʛʘʜʞʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. 

ʆʮʝʥʢʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʣʶʙʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʣʝʩʦʚ, ʦʟʝʨ ʠ ʪ. ʜ.), ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʩʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨ 

ʣʘʥʜʰʘʬʪʘ ʠ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʚ ʙʫʜʫʱʝʤ. 

ɺʧʝʨʚʳʝ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʰʢʘʣʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ (ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ [4, 6]).  

n

nbn
b

S

ttttBmmmm
E

...)(...)( 321321 ++++++++
=

ɺʳʩʦʪʘ, ʤ ʆʩʘʜʢʠ, ʤʤ Md ʋʢʣʦʥ, Á 
ɹʦʥʠʪʝʪ 

ʧʦʯʚʳ 
pH 

ɻʨʘʥ. 

ʩʦʩʪ 

(<0,01 

ʤʤ), % 

ʕʢʦʣ. 

ʦʮʝʥʢʘ  

ɻʣʝʝʚʳʝ ʜʝʨʥʦʚʳʝ ʛʦʨʥʦïʣʫʛʦʚʳʝ 

1500ï2300 

100 

1000ï1200 

90 

>0,45 

100 

20ï25 

45 
100 

7,8 

100 

34,41 

100 
91 

ʊʠʧʠʯʥʳʝ ʙʫʨʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ 

900ï1200 

90 

700ï900 

80 

0,35ï0,45 

100 

12ï15 

75 
89 

7,0 

100 

48,93 

90 
89 

ʊʠʧʠʯʥʳʝ ʜʝʨʥʦʚʦïʢʘʨʙʦʥʘʪʥʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ 

1300ï1500 

100 

700ï1000 

80 

0,35ï0,45 

100 

12ï15 

75 
84 

6,7 

100 

49,35 

90 
89 

ʂʘʨʙʦʥʘʪʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʛʦʨʥʦïʣʝʩʥʳʝ 

700ï1200 

100 

500ï700 

80 

0,25ï0,35 

90 

10ï13 

75 
87 

7,5 

90 

48,79 

100 
88 

ʆʩʪʝʧʝʥʝʥʥʳʝ ʛʦʨʥʦ ʢʦʨʠʯʥʝʚʳʝ 

507ï800 

80 

340ï400 

90 

0,20ï0,35 

90 

7ï10 

90 
77 

7,6 

90 

52,55 

90 
86 
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ɼʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʧʘʨʘʤʝʪʨʘ (ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʪʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʩʪʝʧʝʥʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ) ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʦʮʝʥʦʯʥʳʝ ʰʢʘʣʳ ʠ ʚʳʯʠʩʣʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ.  

 

ʊʘʙʣʠʮʘ 3. 

ʐʂɸʃɸ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʆʎɽʅʂʀ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ ɸʃʊʓɸɻɸɼɾʉʂʆɻʆ 

ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ 
 

ʇʦʢʘʟʘʪʝʣʴ ɹʠʦʪʦʧ 

ʛʫʩʪʦʡ ʣʝʩ 

ɹʠʦʪʦʧ 

ʨʝʜʢʦʣʝʩʴʝ 

ʉʝʣʠʪʝʙʥʳʡ 

ʙʠʦʪʦʧ 

ɻʦʨʥʦï

ʩʪʝʧʥʦʡ 

ʙʠʦʪʦʧ 

ʕʢʦʣ. ʦʮʝʥʢʘ ʧʦ 

ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ 

ʆʮʝʥʢʘ ʧʦ ʚʳʩʦʪʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ / ʦʮʝʥʢʘ ʚ ʙʘʣʣʘʭ) 

500ï700 6/86 6/54 ð ð 61 

700ï900 7/100 5/45 11/100 ð 64 

900ï1400 7/100 11/100 11/100 ð 93 

1400ï1800 5/72 2/18 ð 8/100 43 

1800ï2205 ð ð ð 8/100 7 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ  

ʧʦ ʧʘʨʘʤʝʪʨʫ 
89 54 100 100 71 

ʇʦ ʩʪʝʧʝʥʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ (ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ / ʦʮʝʥʢʘ ʚ ʙʘʣʣʘʭ) 

ɼʦʤʠʥʘʥʪʥʳʝ  ʚʠʜʳ 3/60 2/40 3/60 2/40 48 

ʉʫʙʜʦʤʠʥʘʥʪʥʳʝ ʚʠʜʳ  5/100 2/40 2/40 1/20 70 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ  

ʧʦ ʧʘʨʘʤʝʪʨʫ 
80 40 50 30 55 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ  

ʧʦ ʙʠʦʪʦʧʘʤ 
85 47 75 65  

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʚ ʙʠʦʪʦʧʝ 

çʛʫʩʪʦʡ ʣʝʩè ʠ ʚ ʨʝʜʢʦʣʝʩʴʝ ʫʯʠʪʳʚʘʣʠʩʴ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ; ʘ ʚ ʩʝʣʠʪʝʙʥʦʤ ʠ ʛʦʨʥʦïʩʪʝʧʥʦʤ ð 

ʪʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥ ʥʘ 5 ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʙʘʣʣʳ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʙʠʦʪʦʧʦʚ ʠʤʝʶʪ 

ʩʝʣʠʪʝʙʥʳʡ ʠ ʛʦʨʥʦïʩʪʝʧʥʦʡ ʙʠʦʪʦʧ (100 ʙʘʣʣʦʚ), ʙʠʦʪʦʧʳ ʨʝʜʢʦʣʝʩʴʷ ʠʤʝʝʪ ʦʮʝʥʢʫ ʚ 

54 ʙʘʣʣʘ, ʘ ʙʠʦʪʦʧ ʛʫʩʪʦʛʦ ʣʝʩʘ ð 89 ʙʘʣʣʦʚ. ʉʨʝʜʥʷʷ ʚʟʚʝʰʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ 

ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ð 71 ʙʘʣʣ. 

ʇʦ ʚʳʩʦʪʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʯʠʩʣʝʥʘ ʜʣʷ 

ʚʳʩʦʪʳ 900ï1400 ʤ ð 93 ʙʘʣʣʘ, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ð ʜʣʷ ʚʳʩʦʪʳ 1800ï2205 ʤ ð 7 ʙʘʣʣʦʚ, ʘ ʥʘ 

ʦʩʪʘʣʴʥʳʭ ʚʳʩʦʪʘʭ ʦʮʝʥʢʠ ʩʣʝʜʫʶʱʠʝ: 500ï700 ʤ ð 61 ʙʘʣʣʘ, 700ï900 ʤ ð 64 ʙʘʣʣʘ, 1400ï

1800 ʤ ð 43 ʙʘʣʣʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ð ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʙʠʦʪʦʧʘ çʛʫʩʪʦʡ ʣʝʩè (80 ʙʘʣʣʦʚ), ʘ ʩʘʤʳʡ ʥʠʟʢʠʡ ð ʚ ʛʦʨʥʦïʩʪʝʧʥʦʤ 

ʙʠʦʪʦʧʝ (30 ʙʘʣʣʦʚ). ʀʟ ʜʨʫʛʠʭ ʙʠʦʪʦʧʦʚ ʪʝʨʨʠʪʦʨʠʷ ʩʝʣʠʪʝʙʥʦʛʦ ʙʠʦʪʦʧʘ ʦʮʝʥʠʚʘʣʘʩʴ ʚ 

50 ʙʘʣʣʦʚ, ʘ ʨʝʜʢʦʣʝʩʴʝ ð ʚ 40 ʙʘʣʣʦʚ. ʉʨʝʜʥʷʷ ʚʟʚʝʰʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ð 

55 ʙʘʣʣʦʚ. ʉʨʝʜʥʷʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʫ ʩʫʙʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ ð 

70 ʙʘʣʣʦʚ, ʘ ʫ ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ ð 48 ʙʘʣʣʦʚ.  

ɼʣʷ ʦʙʦʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʠʙʦʣʴʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʠʦʪʦʧ 

çʛʫʩʪʦʡ ʣʝʩè (85 ʙʘʣʣʦʚ). ɼʨʫʛʠʝ ʙʠʦʪʦʧʳ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 75 ʙʘʣʣʦʚ (ʩʝʣʠʪʝʙʥʳʡ), 65 ʙʘʣʣʦʚ 

(ʛʦʨʥʦïʩʪʝʧʥʦʡ) ʠ 47 ʙʘʣʣʦʚ (ʨʝʜʢʦʣʝʩʴʝ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʦʮʝʥʢʘʤ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚ 

ʧʨʦʰʣʦʤ ʙʠʦʮʝʥʦʟ ʥʘ ʤʝʩʪʝ ʙʠʦʪʦʧʘ çʨʝʜʢʦʣʝʩʴʝè ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʩʝʨʴʝʟʥʦ ʧʦʩʪʨʘʜʘʣ 
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ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʝʱʝ ʥʝ ʚʝʨʥʫʣʩʷ ʚ ʩʚʦʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʉʝʣʠʪʝʙʥʳʡ ʙʠʦʪʦʧ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʥʳʝ (ʦʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ) 

ʣʘʥʜʰʘʬʪʳ, ʥʝ ʤʦʞʝʪ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʝ ʠʟ-ʟʘ ʩʚʦʝʛʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʘʩʘʞʜʝʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʟʜʝʩʴ ʩʦʟʜʘʥʳ ʯʝʣʦʚʝʢʦʤ. 

3. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʨʥʠʪʦʬʘʫʥʳ. ɺʧʝʨʚʳʝ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʰʢʘʣʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ 

ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ [4, 6]. ɼʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 5 ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʦʮʝʥʦʯʥʳʝ ʰʢʘʣʳ ʠ ʚʳʯʠʩʣʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4. 

ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʆʈʅʀʊʆʌɸʋʅʓ 

 ɸʃʊʓɸɻɸɼɾʉʂʆɻʆ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ  
 

ʇʘʨʘʤʝʪʨ ɹʠʦʪʦʧ 

ʛʫʩʪʦʡ ʣʝʩ 

ɹʠʦʪʦʧ 

ʨʝʜʢʦʣʝʩʴʝ 

ʉʝʣʠʪʝʙʥʳʡ 

ʙʠʦʪʦʧ 

ɻʦʨʥʦï

ʩʪʝʧʥʦʡ 

ʙʠʦʪʦʧ 

ʕʢʦʣ. 

ʦʮʝʥʢʘ ʧʦ 

ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ 

ʇʦ ʩʪʝʧʝʥʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ (ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ / ʦʮʝʥʢʘ ʚ ʙʘʣʣʘʭ) 

ɼʦʤʠʥʘʥʪʳ ʠ ʩʫʙʜʦʤʠʥʘʥʪʳ 15/94 15/94 16/100 16/100 94 

ʇʦ ʤʠʛʨʘʮʠʦʥʥʦʤʫ ʩʪʘʪʫʩʫ (ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ/ʦʮʝʥʢʘ ʚ ʙʘʣʣʘʭ) 

ʆʩʝʜʣʳʝ ʚʠʜʳ 11/92 9/75 12/100 2/17 78 

ɻʥʝʟʜʷʱʠʝʩʷ ʚʠʜʳ 26/72 26/72 36/100 12/33 70 

ɿʠʤʫʶʱʠʝ ʚʠʜʳ 2/50 2/50 4/100 ð 48 

ʄʠʛʨʠʨʫʶʱʠʝ ʚʠʜʳ 5/45 6/54 11/100 2/18 49 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ  

ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ 
65 63 100 23 62 

ʇʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ / ʦʮʝʥʢʘ ʚ ʙʘʣʣʘʭ) 

ʆʩʝʜʣʳʝ ʚʠʜʳ 11/11 9/9 12/12 2/2 74 

ɻʥʝʟʜʷʱʠʝʩʷ ʚʠʜʳ 26/13 26/13 36/18 12/6 100 

ɿʠʤʫʶʱʠʝ ʚʠʜʳ 2/1 2/1 4/2 ð 8 

ʄʠʛʨʠʨʫʶʱʠʝ ʚʠʜʳ 5/3 6/3 11/6 2/1 23 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ  

ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ 
74 68 100 24 68 

ʇʦ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ (ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ / ʦʮʝʥʢʘ ʚ ʙʘʣʣʘʭ) 

ʇʦʣʥʳʝ ʩʠʥʘʥʪʨʦʧʳ ð ð 6/100 ð 3 

ʏʘʩʪʠʯʥʳʝ ʩʠʥʘʥʪʨʦʧʳ 17/59 21/72 29/100 8/27 65 

ʉʝʟʦʥʥʳʝ ʩʠʥʘʥʪʨʦʧʳ 1/100 1/100 1/100 1/100 99 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ  

ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ 
79 86 100 63 82 

ʇʦ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʙʠʦʪʦʧʫ (ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ / ʦʮʝʥʢʘ ʚ ʙʘʣʣʘʭ) 

ɼʝʥʜʨʦʬʠʣʴʥʳʝ ʚʠʜʳ 33/100 29/88 22/67 ð 86 

ʇʝʪʨʦʬʠʣʴʥʳʝ ʚʠʜʳ 2/20 3/30 10/100 4/40 29 

ʆʨʝʦʬʠʣʴʥʳʝ ʚʠʜʳ 7/37 9/47 19/100 8/42 44 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ  

ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ 
52 55 89 41 54 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

 ʧʦ ʙʠʦʪʦʧʘʤ 
73 73 98 30 

 

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʚ ʙʠʦʪʦʧʝ 

çʛʫʩʪʦʡ ʣʝʩè ʠ ʚ ʨʝʜʢʦʣʝʩʴʝ ʫʯʠʪʳʚʘʣʠʩʴ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ; ʘ ʚ ʩʝʣʠʪʝʙʥʦʤ ʠ ʛʦʨʥʦïʩʪʝʧʥʦʤ ð 

ʪʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 4 ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ  ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʘʤ 

(ʜʦʤʠʥʘʥʪʥʳʤ ʠ  ʩʫʙʜʦʤʠʥʘʥʪʥʳʤ). ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʠʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʦʪʫ 

ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ʙʠʦʮʝʥʦʟʘ (ʵʢʦʩʠʩʪʝʤʳ). ʅʘʠʚʳʩʰʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʘʤ ʫ ʛʦʨʥʦïʩʪʝʧʥʦʛʦ ʙʠʦʪʦʧʘ (100 ʙʘʣʣʦʚ), ʘ ʚ ʛʫʩʪʦʤ ʣʝʩʫ ʠ 

ʨʝʜʢʦʣʝʩʴʝ ð 94 ʙʘʣʣʘ (ʚ ʢʘʞʜʦʤ). ʉʨʝʜʥʷʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʞʝ 94 ʙʘʣʣʘ. 

ʇʦ ʤʠʛʨʘʮʠʦʥʥʦʤʫ ʩʪʘʪʫʩʫ ʚʠʜʳ ʜʝʣʷʪʩʷ ʥʘ 4 ʛʨʫʧʧʳ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʘʠʚʳʩʰʠʡ ʙʘʣ 

ʧʦ ʚʩʝʤ ʤʠʛʨʘʮʠʦʥʥʳʤ ʩʪʘʪʫʩʘʤ ʚ ʩʝʣʠʪʝʙʥʦʤ ʙʠʦʪʦʧʝ ð 100. ʋ ʦʩʝʜʣʳʭ ʚʠʜʦʚ ʚ ʙʠʦʪʦʧʝ 

ʛʫʩʪʦʡ ʣʝʩ ð 92 ʙʘʣʣʘ, ʚ ʨʝʜʢʦʣʝʩʴʝ ð 75, ʘ ʚ ʛʦʨʥʦïʩʪʝʧʥʦʤ ð 17. ʉʘʤʳʝ ʚʳʩʦʢʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʜʣʷ ʛʥʝʟʜʷʱʠʭʩʷ ʚʠʜʦʚ ð ʚ ʙʠʦʪʦʧʝ ʛʫʩʪʦʡ ʣʝʩ ʠ ʚ ʨʝʜʢʦʣʝʩʴʝ 

(72 ʙʘʣʣʘ), ʘ ʩʘʤʳʝ ʥʠʟʢʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ (33) ʚ ʛʦʨʥʦïʩʪʝʧʥʦʤ ʙʠʦʪʦʧʝ.  

ɼʣʷ ʟʠʤʫʶʱʠʭ ʚʠʜʦʚ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚ ʩʝʣʠʪʝʙʥʦʤ ʙʠʦʪʦʧʝ 

(100 ʙʘʣʣʦʚ). ɸ ʚ ʙʠʦʪʦʧʘʭ çʛʫʩʪʦʡ ʣʝʩè ʠ çʨʝʜʢʦʣʝʩʴʝè ð 50 ʙʘʣʣʦʚ.  

ʋ ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ ʪʘʢʞʝ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ (100) ʚ ʩʝʣʠʪʝʙʥʦʤ 

ʙʠʦʪʦʧʝ, ʘ ʩʘʤʳʡ ʥʠʟʢʠʡ ʚ ʛʦʨʥʦïʩʪʝʧʥʦʤ (18) ʙʠʦʪʦʧʝ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʣʷ ʙʠʦʪʦʧʘ 

ʨʝʜʢʦʣʝʩʴʷ ð 54, ʘ ʜʣʷ ʛʫʩʪʦʛʦ ʣʝʩʘ ð 45 ʙʘʣʣʦʚ. ʉʨʝʜʥʷʷ ʚʟʚʝʰʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʩʦʩʪʘʚʣʷʝʪ 63 ʙʘʣʣʘ. ʅʘʠʚʳʩʰʘʷ ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʝʜʣʳʤ ʚʠʜʘʤ (78 ʙʘʣʣʦʚ), ʫ ʛʥʝʟʜʷʱʠʭʩʷ ð 70, ʫ ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ ð 49, ʘ 

ʫ ʟʠʤʫʶʱʠʭ ʚʠʜʦʚ ð 48. 

ʇʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʠʜʳ ʜʝʣʷʪʩʷ ʥʘ 4 ʛʨʫʧʧʳ. ʆʩʝʜʣʳʝ ʚʠʜʳ 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʨʨʠʪʦʨʠʶ ʢʨʫʛʣʳʡ ʛʦʜ (12 ʤʝʩʷʮʝʚ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʛʨʫʧʧʳ ð ʦʢʦʣʦ 

ʧʦʣʫʛʦʜʘ, ʪ. ʝ. ʚʜʚʦʝ ʤʝʥʴʰʝ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʮʝʥʦʢ. ʊʘʢ ʜʣʷ ʦʩʝʜʣʳʭ ʚʠʜʦʚ: ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ Ĭ 12 ʤʝʩʷʮʝʚ / 12 ʤʝʩʷʮʝʚ ʠ 

ʜʨʫʛʠʭ ʛʨʫʧʧ (ʟʠʤʫʶʱʠʭ, ʛʥʝʟʜʷʱʠʭʩʷ ʠ ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ): ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ Ĭ 

6 ʤʝʩʷʮʝʚ / 12 ʤʝʩʷʮʝʚ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʛʨʫʧʧ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʪʠʮʳ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʨʝʩʫʨʩʳ ʩʝʣʠʪʝʙʥʦʛʦ ʙʠʦʪʦʧʘ (100 ʙʘʣʣʦʚ). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ð ʛʫʩʪʦʡ ʣʝʩ (74 ʙʘʣʣʘ), ʥʘ 

ʪʨʝʪʴʝʤ ʨʝʜʢʦʣʝʩʴʝ (68 ʙʘʣʣʦʚ), ʥʘʠʤʝʥʴʰʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ ʙʳʣ ʧʦʣʫʯʝʥ ʜʣʷ ʛʦʨʥʦï

ʩʪʝʧʥʦʛʦ ʙʠʦʪʦʧʘ (24). ʉʨʝʜʥʷʷ ʚʟʚʝʰʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ð 

68 ʙʘʣʣʦʚ. 

ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʥʝʟʜʷʱʠʝʩʷ ʚʠʜʳ ʜʦʤʠʥʠʨʫʶʪ ʠ ʧʦʣʫʯʠʣʠ ʩʘʤʫʶ 

ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ð 100 ʙʘʣʣʦʚ. ʋ ʦʩʝʜʣʳʭ ʚʠʜʦʚ ð 74 ʙʘʣʣʘ, ʫ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʧʨʦʣʝʪʝ ð 23, ʘ ʥʘʠʤʝʥʴʰʘʷ ʦʮʝʥʢʘ ʫ ʟʠʤʫʶʱʠʭ ʚʠʜʦʚ ð 8 ʙʘʣʣʦʚ. 

ʇʦ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʬʘʢʪʦʨʫ ʚʳʜʝʣʝʥʦ 3 ʛʨʫʧʧʳ (ʧʦʣʥʳʝ, ʯʘʩʪʠʯʥʳʝ ʠ ʩʝʟʦʥʥʳʝ 

ʩʠʥʘʥʪʨʦʧʳ). ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫ ʩʝʣʠʪʝʙʥʦʛʦ ʙʠʦʪʦʧʘ (100 ʙʘʣʣʦʚ), ʘ 

ʩʘʤʘʷ ʥʠʟʢʘʷ ð ʫ ʛʦʨʥʦïʩʪʝʧʥʦʛʦ (63 ʙʘʣʣʘ); ʚ ʨʝʜʢʦʣʝʩʴʝ ð 86, ʘ ʚ ʛʫʩʪʦʤ ʣʝʩʫ ð 

79 ʙʘʣʣʦʚ. ʉʨʝʜʥʷʷ ʚʟʚʝʰʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʩʦʩʪʘʚʣʷʝʪ 

82 ʙʘʣʣʘ. 

ʅʘʠʙʦʣʴʰʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʩʝʟʦʥʥʳʤ 

ʩʠʥʘʥʘʪʨʦʧʥʳʤ ʚʠʜʘʤ (99 ʙʘʣʣʦʚ). ʏʘʩʪʠʯʥʳʝ ʩʠʥʘʥʪʨʦʧʳ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 65, ʘ ʧʦʣʥʳʝ 

ʩʠʥʘʥʪʨʦʧʥʳʝ ʚʩʝʛʦ ʚ 3 ʙʘʣʣʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʩʝʟʦʥʥʳʝ ʩʠʥʘʥʪʨʦʧʳ, ʤʝʥʴʰʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʩʩ ʥʘ ʯʘʩʪʠʯʥʳʭ ʩʠʥʘʥʪʨʦʧʦʚ ʠ 

ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʣʥʳʭ ʩʠʥʘʥʪʨʦʧʦʚ. 

ʇʦ ʙʠʦʪʦʧʠʯʝʩʢʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʧʪʠʮʳ ʜʝʣʷʪʩʷ ʥʘ 3 ʛʨʫʧʧʳ (ʜʝʥʜʨʦʬʠʣʴʥʳʝ, 

ʦʨʝʦʬʠʣʴʥʳʝ ʠ ʧʝʪʨʦʬʠʣʴʥʳʝ). ɼʝʥʜʨʦʬʠʣʴʥʳʝ ʚʠʜʳ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʙʠʦʪʦʧʘʭ çʛʫʩʪʦʡ ʣʝʩè 

ʠ çʨʝʜʢʦʣʝʩʴʝè, ʥʦ ʚ ʛʦʨʥʦïʩʪʝʧʥʦʤ ʙʠʦʪʦʧʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 
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ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ 

ʜʝʥʜʨʦʬʠʣʴʥʳʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 86 ʙʘʣʣʦʚ, ʜʣʷ ʦʨʝʦʬʠʣʴʥʳʭ ʚʠʜʦʚ ð 44 ʠ ʧʝʪʨʦʬʠʣʴʥʳ 

ð 29. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʣ ʚ ʩʝʣʠʪʝʙʥʦʤ (89), ʘ ʩʘʤʳʡ ʥʠʟʢʠʡ ð ʚ ʛʦʨʥʦï

ʩʪʝʧʥʦʤ ʙʠʦʪʦʧʘʭ (41). ʉʨʝʜʥʷʷ ʚʟʚʝʰʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ 

ʩʦʩʪʘʚʣʷʝʪ 54 ʙʘʣʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦ ʧʷʪʠ ʧʘʨʘʤʝʪʨʘʤ, ʥʘʠʙʦʣʴʰʘʷ 

ʩʨʝʜʥʷʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʫ ʩʝʣʠʪʝʙʥʦʛʦ ʙʠʦʪʦʧʘ (98 ʙʘʣʣʦʚ). ɺʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʫ ʩʝʣʠʪʝʙʥʦʛʦ ʙʠʦʪʦʧʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʨʥʠʪʦʬʘʫʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʧʦʩʝʚ, 

ʨʘʟʣʠʯʥʳʝ ʧʦʩʪʨʦʡʢʠ ʠ ʪ. ʜ.), ʘ ʪʘʢʞʝ ʟʜʝʩʴ ð ɻ ʬʬʝʢʪ ʵʢʦʪʦʥʘ, ʪ. ʝ. ʟʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ ʧʪʠʮʳ 

ʨʘʟʥʳʭ ʙʠʦʪʦʧʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʝʩʪʴ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ʍʦʪʷ ʙʠʦʪʦʧʳ ʛʫʩʪʦʡ ʣʝʩ ʠ ʨʝʜʢʦʣʝʩʴʝ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 

(73 ʙʘʣʣʘ), ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʜʦʙʠʷ ʙʠʦʪʦʧʦʚ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ ʣʠʰʴ 50% (ʢʦʵʬʬʠʮʠʝʥʪ 

ɾʘʢʢʘʨʘ). ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʦʨʥʠʪʦʬʘʫʥʳ ʙʦʣʝʝ ʚʘʞʥʘ ʩʪʨʫʢʪʫʨʘ ʣʝʩʘ (ʷʨʦʩʪʥʦʩʪʴ, 

ʚʳʩʦʪʘ, ʧʣʦʪʥʦʩʪʴ ʥʘʩʘʞʜʝʥʠʷ ʠ ʪ. ʜ.), ʥʝʞʝʣʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʝʨʝʚʴʝʚ ʠʣʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

ɺ ʚʳʜʝʣʝʥʥʳʭ ʙʠʦʪʦʧʘʭ ʩʘʤʘʷ ʥʠʟʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫ ʛʦʨʥʦïʩʪʝʧʥʦʛʦ ʙʠʦʪʦʧʘ 

(30 ʙʘʣʣʦʚ). ʕʪʦʪ ʙʠʦʪʦʧ ʦʭʚʘʪʳʚʘʝʪ ʚʳʩʦʢʦʛʦʨʴʝ, ʦʙʨʘʟʫʷ ʩʚʦʝʦʙʨʘʟʥʳʡ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ. 

ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʠ ʥʘ ʦʨʥʠʪʦʬʘʫʥʫ ʙʠʦʪʦʧʘ. ɺ ʦʨʥʠʪʦʬʘʫʥʝ ʜʘʥʥʦʛʦ ʙʠʦʪʦʧʘ ʝʩʪʴ 

ʪʦʣʴʢʦ ʦʨʝʦʬʠʣʴʥʳʝ ʠ ʧʝʪʨʦʬʠʣʴʥʳʝ ʚʠʜʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʠʦʪʦʧʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ɸʣʪʳʘʛʘʜʞʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 3 ʚʘʞʥʳʭ 

ʢʦʤʧʦʥʝʥʪʘ ʵʢʦʩʠʩʪʝʤʳ (ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʦʨʥʠʪʦʬʘʫʥʘ), 

ʩʦʩʪʘʚʣʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʰʢʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʙʠʦʪʦʧʦʚ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ 

ʰʢʘʣ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʧʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʙʠʦʮʝʥʦʟʦʚ. 

ʊʘʙʣʠʮʘ 5 ʠʣʣʶʩʪʨʠʨʫʝʪ ʢʦʤʧʣʝʢʩʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʙʠʦʮʝʥʦʟʦʚ 

ɸʣʪʳʘʛʘʜʞʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 5, ʥʘʠʚʳʩʰʘʷ ʩʨʝʜʥʷʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫ ʩʝʣʠʪʝʙʥʦʛʦ ʙʠʦʪʦʧʘ ð 87 ʙʘʣʣʘ, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʚ ʛʦʨʥʦïʩʪʝʧʥʦʤ 

ʙʠʦʪʦʧʝ ð 62, ʜʣʷ ʙʠʦʪʦʧʘ ʛʫʩʪʦʡ ʣʝʩ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 82 ʙʘʣʣʘ, ʘ ʜʣʷ ʨʝʜʢʦʣʝʩʴʷ ð 

69 ʙʘʣʣʦʚ.  

 

ʊʘʙʣʠʮʘ 5. 

ʂʆʄʇʃɽʂʉʅɸʗ ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ɹʀʆʎɽʅʆɿʆɺ  

ɸʃʊʓɸɻɸɼɾʉʂʆɻʆ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇɸʈʂɸ 
 

ɹʠʦʪʦʧʳ ʇʦ ʧʦʯʚʝʥʥʦʤʫ 

ʧʦʢʨʦʚʫ 

ʇʦ 

ʨʘʩʪʠʪʝʣʴʥʦʤʫ 

ʧʦʢʨʦʚʫ 

ʇʦ 

ʦʨʥʠʪʦʬʘʫʥʝ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʧʦ 

ʙʠʦʪʦʧʫ 

ɻʫʩʪʦʡ ʣʝʩ 89 85 73 82 

ʈʝʜʢʦʣʝʩʴʝ  88 47 73 69 

ʉʝʣʠʪʝʙʥʳʡ ʙʠʦʪʦʧ 87 75 98 87 

ɻʦʨʥʦïʩʪʝʧʥʦʡ ʙʠʦʪʦʧ 91 65 30 62 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

 ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

89 68 69 75 

 

ɸʣʪʳʘʛʘʜʞʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ ʧʦ ʧʦʯʚʝʥʥʦʤʫ ʧʦʢʨʦʚʫ ʠʤʝʝʪ ʩʨʝʜʥʶʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 89 ʙʘʣʣʘ, ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ð 68 ʠ ʜʣʷ ʦʨʥʠʪʦʬʘʫʥʳ ð 

69 ʙʘʣʣʦʚ. 
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ʉʫʤʤʘʨʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʳʘʛʘʜʞʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʩʦʩʪʘʚʣʷʝʪ 75 ʙʘʣʣʦʚ.  

 

ɺʳʚʦʜ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʠʟʫʯʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʚ ɸʣʪʳʘʛʘʜʞʩʢʦʤ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ð ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʯʚʝʥʥʦʤʫ 

ʧʦʢʨʦʚʫ, ʘ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʣʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʯʚʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ (çʢʦʩʥʳʤè) ʚʝʱʝʩʪʚʦʤ ʠ 

ʧʦʜʚʝʨʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ ʠ ʦʨʥʠʪʦʬʘʫʥʘ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

ʇʦʩʢʦʣʴʢʫ ʬʣʦʨʘ ʠ ʬʘʫʥʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦʩʠʩʪʝʤʳ, 

ʦʥʠ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʠ ʧʨʝʪʝʨʧʝʚʘʶʪ 

ʠʟʤʝʥʝʥʠʷ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʮʝʥʢʠ (ʪ. ʝ. ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʢʦʩʚʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ) ʠʟ ʠʟʫʯʝʥʥʳʭ ʙʠʦʪʦʧʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʝʣʠʪʝʙʥʦʛʦ ʙʠʦʪʦʧʘ, ʘ ʟʘʪʝʤ ʜʣʷ 

ʙʠʦʪʦʧʘ ʛʫʩʪʦʛʦ ʣʝʩʘ. ɼʣʷ ʧʝʨʚʦʛʦ ʭʘʨʘʢʪʝʨʝʥ ʵʬʬʝʢʪ ʵʢʦʪʦʥʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʘ ʚʪʦʨʦʡ ð ʢʣʠʤʘʢʩʥʳʡ ʙʠʦʪʦʧ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (37,3% 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ). ʉʘʤʘʷ ʥʠʟʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʪʤʝʯʝʥʘ ʜʣʷ ʛʦʨʥʦï

ʩʪʝʧʥʦʛʦ ʙʠʦʮʝʥʦʟʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʤʘʩʩʦʚʦʛʦ 

ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʩʨʦʢʘʭ ʤʘʩʩʦʚʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʤʝʜʫʟʳ Aurelia aurita ʠ ʛʨʝʙʥʝʚʠʢʦʚ-ʚʩʝʣʝʥʮʝʚ Mnemiopsis leidyi ʠ Beroe ovata. 

ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ M. leidyi ʦʪ ʩʝʟʦʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ, ʘ ʜʣʷ ʜʚʫʭ 

ʜʨʫʛʠʭ ʩʪʫʜʝʥʠʩʪʳʭ ð ʦʪ ʫʩʧʝʰʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʤʥʝʤʠʦʧʩʠʩʘ. 

 

Abstract. The abundance and biomass dynamic of massive macrozooplankton of the Black 

Sea was studied over 3 years. Data on the dates of mass reproduction of Jellyfish Aurelia aurita and 

Ctenophore invaders Mnemiopsis leidyi and Beroe ovata were obtained. The dependence of M. 

leidyi reproduction on the season and temperature of the medium was established, and for the other 

two gelatinous, on the successful reproduction of Mnemiopsis. 
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ɺʚʝʜʝʥʠʝ 

ʕʢʦʩʠʩʪʝʤʘ ʧʝʣʘʛʠʘʣʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʩ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʤʦʱʥʳʝ 

ʠʟʤʝʥʝʥʠʷ [1]. ɺʠʜʳ ʨʘʥʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʨʝʜʢʠʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʜʘʶʪ 

ʚʩʧʣʝʩʢʠ ʯʠʩʣʝʥʥʦʩʪʠ, ʘ ʚ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʚʩʝʣʝʥʠʷ 

ʥʦʚʳʭ ʚʠʜʦʚ ʠ ʠʭ ʘʢʢʣʠʤʘʪʠʟʘʮʠʷ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʜʣʷ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʳ ʤʦʨʷ [2ï3]. ʄʦʱʥʳʝ ʚʩʧʳʰʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʝʣʝʥʮʝʚ ʩʧʦʩʦʙʥʳ 

ʧʝʨʝʩʪʨʦʠʪʴ ʨʘʥʝʝ ʫʩʪʦʷʚʰʝʝʩʷ ʨʘʚʥʦʚʝʩʠʝ [3]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʘʤʠ ʚʩʝʣʝʥʮʳ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʣʠʷʥʠʶ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʭʠʱʥʠʢʦʚ ʠ ʧʦʩʪʝʧʝʥʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʥʦʚʳʤ 

ʫʩʣʦʚʠʷʤ [4ï6]. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʘʢʦʛʦ 

ʚʘʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʠʦʮʝʥʦʟʘ ʧʝʣʘʛʠʘʣʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʢʘʢ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥ. ʄʘʩʩʦʚʳʤʠ 

ʚʠʜʘʤʠ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʷʚʣʷʶʪʩʷ ʘʚʪʦʭʪʦʥʥʘʷ ʤʝʜʫʟʘ Aurelia aurita ʠ ʛʨʝʙʥʝʚʠʢʠ 

Mnemiopsis leidyi ʠ Beroe ovata, ʚʩʝʣʠʚʰʠʝʩʷ ʚ ʏʝʨʥʦʝ ʤʦʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʢʦʥʮʝ 80-ʭ ʠ 

90-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ [1, 7]. ʄʝʜʫʟʘ ʠ ʛʨʝʙʥʝʚʠʢ M. leidyi ʧʠʪʘʶʪʩʷ ʟʦʦʧʣʘʥʢʪʦʥʦʤ, 

ʷʚʣʷʷʩʴ ʢʦʥʢʫʨʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʦʙʘ ʵʪʠ ʚʠʜʘ ð ʢʦʥʢʫʨʝʥʪʳ ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ [2, 7]. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʫʥʠʯʪʦʞʘʪʴ ʠʢʨʫ ʠ ʤʘʣʴʢʦʚ ʨʳʙ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʠ ʥʝ 

ʷʚʣʷʶʱʠʭʩʷ ʧʨʦʤʳʩʣʦʚʳʤʠ [8]. B. ovatʘ ̫ ʚʣʷʝʪʩʷ ʦʙʣʠʛʘʪʥʳʤ ʭʠʱʥʠʢʦʤ, ʧʦʪʨʝʙʣʷʶʱʠʤ 

ʣʦʙʘʪʥʳʭ ʛʨʝʙʥʝʚʠʢʦʚ, ʚ ʦʩʥʦʚʥʦʤ ð M. leidy [9ï11]. ɺ ʪʨʦʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʤʦʨʷ ʨʦʣʴ ʚʩʝʭ 
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ʪʨʝʭ ʩʪʫʜʝʥʠʩʪʳʭ ʭʠʱʥʠʢʦʚ ʥʦʩʠʪ ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ.  

ʀʟʫʯʠʪʴ ʩʝʟʦʥʥʫʶ ʠ ʤʝʞʛʦʜʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘ ʯʝʨʥʦʤʦʨʩʢʦʤ 

ʰʝʣʴʬʝ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʨʝʛʫʣʷʨʥʦ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ [12].  

ʅʘʰʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʩʫʜʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʩʣʝʜʠʪʴ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʪʨʝʭ ʤʘʩʩʦʚʳʭ ʚʠʜʦʚ 

ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʩʚʷʟʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʨʠʙʨʝʞʥʦʡ (ʰʝʣʴʬʦʚʦ-

ʩʢʣʦʥʦʚʦʡ) ʟʦʥʝ ʚ ʨʘʡʦʥʝ ʛ. ɻʝʣʝʥʜʞʠʢʘ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʦʨʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʝʞʝʛʦʜʥʦ ʩ ʘʧʨʝʣʷ ʧʦ ʥʦʷʙʨʴ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʛʫʣʷʨʥʳʭ ʚʳʭʦʜʦʚ ʄʅʀʉ çɸʰʘʤʙʘè (10ï17 ʚʳʭʦʜʦʚ) ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ 

(ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʤʠ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ) ʨʘʙʦʪʘʤʠ ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʦʤ 

ʨʘʟʨʝʟʝ (ʈʠʩʫʥʦʢ 1), ʉʫʜʦʚʦʡ ʨʘʟʨʝʟ ʠʤʝʝʪ ʦʙʱʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚ 6 ʤʠʣʴ ʚ ʧʦʧʝʨʝʯʥʦʤ 

ʙʝʨʝʛʫ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 7 ʩʪʘʥʮʠʡ (ʈʠʩʫʥʦʢ 1). ʆʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʙʦʨʪʘ ʄʅʀʉ çɸʰʘʤʙʘè. ʅʘ ʪʨʝʭ ʩʪʘʥʮʠʷʭ (ʩ ʛʣʫʙʠʥʘʤʠ 25, 50 ʠ 500 ʤ) ʚʳʧʦʣʥʷʣʠʩʴ ʩʝʪʥʳʝ 

ʣʦʚʳ ʟʦʦʧʣʘʥʢʪʦʥʘ. ʉʫʜʦʚʦʡ ʨʘʟʨʝʟ ʚʳʧʦʣʥʷʣʩʷ ʨʘʟ ʚ ʜʚʝ ʥʝʜʝʣʠ, ʥʦ ʥʝ ʨʝʞʝ, ʯʝʤ ʦʜʠʥ ʨʘʟ ʚ 

ʤʝʩʷʮ. ʈʘʡʦʥ ʨʘʙʦʪ ð ʟʦʥʘ ʰʝʣʴʬʘ ʠ ʩʢʣʦʥʘ ʥʘʧʨʦʪʠʚ ɻʦʣʫʙʦʡ ʙʫʭʪʳ ʥʘ ʠʟʦʙʘʪʘʭ 10, 25, 50, 

500 ʤ.  
 

 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʩʪʘʥʮʠʡ ʤʦʥʠʪʦʨʠʥʛʦʚʦʛʦ ʩʫʜʦʚʦʛʦ ʨʘʟʨʝʟʘ. 

 

ʄʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥ ʩʦʙʠʨʘʣʠ ʢʦʥʠʯʝʩʢʦʡ ʩʝʪʴʶ ʩ ʧʣʦʱʘʜʴʶ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 0,5 ʤ2 ʠ 

ʨʘʟʤʝʨʦʤ ʷʯʝʠ 500 ʤʢʤ. ʅʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʦʪʙʦʨʘ ʧʨʦʙʫ ʧʝʨʝʣʠʚʘʣʠ ʚ ʧʨʦʩʪʦʨʥʳʡ ʩʦʩʫʜ ʩ 

ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ʉʪʫʜʝʥʠʩʪʳʡ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥ (ʛʨʝʙʥʝʚʠʢʦʚ ʠ ʤʝʜʫʟ) ʧʦʜʩʯʠʪʳʚʘʣʠ ʠ 

ʠʟʤʝʨʷʣʠ ʚ çʞʠʚʦʡè ʧʨʦʙʝ. ɾʠʚʦʪʥʳʭ ʧʦʦʯʝʨʝʜʥʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʟʨʘʯʥʳʡ ʩʦʩʫʜ ʠ 

ʠʟʤʝʨʷʣʠ ʠʭ ʨʘʟʤʝʨ ʣʠʥʝʡʢʦʡ, ʧʨʠʣʦʞʝʥʥʦʡ ʢʦ ʜʥʫ ʩʦʩʫʜʘ: ʫ ʛʨʝʙʥʝʚʠʢʦʚ ʜʣʠʥʫ ʪʝʣʘ 

ʠʟʤʝʨʷʣʠ ʦʪ ʘʙʦʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʜʦ ʨʪʘ; ʫ ʤʝʜʫʟ ʠʟʤʝʨʷʣʠ ʜʠʘʤʝʪʨ ʢʫʧʦʣʘ. ɺʩʝʛʦ ʚ 2010ï2012 

ʛʛ. ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 402 ʩʝʪʥʳʭ ʣʦʚʘ. 
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ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʤʘʢʨʦʟʦʦʧʣʘʥʪʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʛʨʘʬʠʢʘʭ ʚ ʚʠʜʝ 

ʜʘʥʥʳʭ, ʫʩʨʝʜʥʝʥʥʳʭ ʧʦ 3 ʩʪʘʥʮʠʷʤ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 29.04.10 ʧʦ 28.11.12 ʛ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ 

ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʪʦʣʴʢʦ ʚ ʩʝʟʦʥ 2010ï2011, ʧʦʵʪʦʤʫ ʜʘʥʥʳʝ ʧʦ ʟʠʤʝ ʠ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʚʝʩʥʳ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʟʘ 1 ʛʦʜ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʢʘʞʜʦʛʦ ʛʦʜʘ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʝʟʦʥ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ 

ʚʢʣʶʯʠʪʝʣʴʥʦ. ʂʘʢ ʚʠʜʥʦ ʠ ʛʨʘʬʠʢʘ (ʈʠʩʫʥʦʢ 2), ʝʞʝʛʦʜʥʦ ʚʦʜʘ ʧʨʦʛʨʝʚʘʝʪʩʷ ʚʳʰʝ 

20 ʛʨʘʜʫʩʦʚ ʚ ʢʦʥʮʝ ʠʶʥʷ ð ʥʘʯʘʣʝ ʠʶʣʷ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚ ʢʦʥʮʝ ʠʶʣʷ ð ʥʘʯʘʣʝ 

ʘʚʛʫʩʪʘ.  
 

 
ʈʠʩʫʥʦʢ 2. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ (ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ) ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʝʨʭʥʝʛʦ ʢʚʘʟʠʦʜʥʦʨʦʜʥʦʛʦ 

ʩʣʦʷ. 
 

ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨ ʧʨʦʛʨʝʚʘ ʚʦʜʳ ʧʦ ʤʝʩʷʮʘʤ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ. ʅʘʠʤʝʥʝʝ 

ʪʝʧʣʳʤ ʙʳʣ ʩʝʟʦʥ 2011 ʛ., ʘ 2012 ʛ. ð ʥʘʠʙʦʣʝʝ ʪʝʧʣʳʤ.  

ʄʘʢʩʠʤʫʤ ʯʠʩʣʝʥʥʦʩʪʠ Aurelia aurita, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʣʩʷ ʚ ʧʦʟʜʥʝʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʩʝʟʦʥ (ʈʠʩʫʥʦʢ 3).  
 

 

 

 

 

ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ Aurelia aurita (ʵʢʟ./ʤ2). 
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ɺ 2010 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʜʫʟʳ ʙʳʣʘ ʥʠʟʢʦʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʣʝʪʘ (ʥʝ ʙʦʣʝʝ 6 ʵʢʟ./ʤ2), ʠ 

ʫʚʝʣʠʯʠʣʘʩʴ ʣʠʰʴ ʚ ʥʘʯʘʣʝ ʩʝʥʪʷʙʨʷ ʜʦ 10 ʵʢʟ./ʤ2. ɺ 2011 ʠ 2012 ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 

19 ʠ 27 ʵʢʟ./ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʝʥʴʶ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʣ ʩʧʘʜ ʯʠʩʣʝʥʥʦʩʪʠ, ʘ ʢ ʥʘʯʘʣʫ 

ʟʠʤʳ ð ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ. ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ 2011 ʛ., ʯʠʩʣʝʥʥʦʩʪʴ ɸ. aurita ʙʳʣʘ 

ʤʠʥʠʤʘʣʴʥʦʡ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ (ʬʝʚʨʘʣʴ-ʤʘʨʪ) ð 1ï2 ʵʢʟ./ʤ2, ʘ ʚʝʩʥʦʡ ʥʘʙʣʶʜʘʣʦʩʴ ʝʝ 

ʫʚʝʣʠʯʝʥʠʝ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʩʥʦʚʥʦʡ ʧʨʠʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʝʩʝʥʥʝʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʤʝʜʫʟʳ. 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʙʠʦʤʘʩʩʳ ɸ.aurita (ʈʠʩʫʥʦʢ 4) ʦʪʤʝʯʘʣʠʩʴ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ.  
 

  

 

 

ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʙʠʦʤʘʩʩʳ Aurelia aurita (ʛ/ʤ2). 

 

ʄʘʢʩʠʤʫʤʳ ʥʘʙʣʶʜʘʣʠʩʴ ʝʞʝʛʦʜʥʦ ʧʦʟʜʥʝʡ ʚʝʩʥʦʡ (460 ʛ/ʤ2 ð ʚ 2010 ʛ., 557 ʛ/ʤ2 ð ʚ 

2011 ʛ., 870 ʛ/ʤ2 ð ʚ 2012 ʛ.). ʕʪʦ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ, ʦʯʝʚʠʜʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ  

ʨʘʥʥʝʚʝʩʝʥʥʠʤ ʨʦʩʪʦʤ ʦʩʦʙʝʡ. ʃʝʪʥʠʝ ʧʠʢʠ ʙʠʦʤʘʩʩʳ ʤʝʜʫʟʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʳ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ, ʘ ʥʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʦʩʦʙʝʡ. ʆʯʝʚʠʜʥʦ,  ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʨʦʩʪ ʦʩʦʙʝʡ ʟʘʤʝʜʣʷʝʪʩʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʫʭʫʜʰʝʥʠʷ ʪʨʦʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʨʝʟʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʢʦʥʢʫʨʝʥʪʘ ð ʤʥʝʤʠʦʧʩʠʩʘ). ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʚ ʤʦʨʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʨʪʚʳʭ ʤʝʜʫʟ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ-ʦʩʝʥʴʶ (ʚ 2011ï2012 ʛʛ. ð ʩ ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ, ʚ 2010 ʛ. ð ʩ ʥʘʯʘʣʘ 

ʦʢʪʷʙʨʷ). ɺ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʟʥʘʯʝʥʠʷ ʙʠʦʤʘʩʩʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʣʠ 74 ʛ/ʤ2. 

ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʫʚʝʣʠʯʝʥʠʷ ʙʠʦʤʘʩʩʳ ʤʝʜʫʟʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʩʝʨʝʜʠʥʝ ʜʝʢʘʙʨʷ 2011 ʛ. ʠ ʚ 

ʩʝʨʝʜʠʥʝ ʦʢʪʷʙʨʷ 2013 ʛ.  

ɺʦ ʚʩʝ ʛʦʜʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʴ Mnemiopsis leidyi (ʈʠʩʫʥʦʢ 5) ʚʧʣʦʪʴ ʜʦ 

ʢʦʥʮʘ ʠʶʥʷ ʙʳʣʘ ʥʠʟʢʦʡ ʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 10 ʵʢʟ./ʤ2 ʚ 2010 ʛ., 3 ʵʢʟ./ʤ2 ʚ 2011ï2012 ʛʛ.  

ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʣʷ ʚʦ ʚʩʝ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʣʘ ʠ ʜʦʩʪʠʛʘʣʘ ʤʘʢʩʠʤʫʤʘ 

ʢ ʩʝʨʝʜʠʥʝ ʠʶʣʷ (63 ʵʢʟ./ʤ2 ð ʚ 2010 ʛ., 57 ʵʢʟ./ʤ2 ð ʚ 2011 ʛ., 1255 ʵʢʟ./ʤ2 ð ʚ 2012 ʛ.).  
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ʈʠʩʫʥʦʢ 5. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ Mnemiopsis leidyi (ʵʢʟ./ʤ2). 
 

ɺ ʘʚʛʫʩʪʝ ʥʘʙʣʶʜʘʣʩʷ ʩʧʘʜ ʯʠʩʣʝʥʥʦʩʪʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʨʝʩʩʘ 

ʭʠʱʥʠʢʘ B. ovata. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʦʩʝʥʠ ʯʠʩʣʝʥʥʦʩʪʴ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʣʘ, ʜʦʩʪʠʛʘʷ ʚʪʦʨʦʛʦ 

ʧʠʢʘ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ (43 ʵʢʟ./ʤ2 ð ʚ 2010 ʛ., 41 ʵʢʟ./ʤ2 ð ʚ 2011 ʛ., 46 ʵʢʟ./ʤ2 ð ʚ 2012 ʛ.) 

ʂ ʩʝʨʝʜʠʥʝ ʥʦʷʙʨʷ 2010 ʠ 2011 ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʧʘʜʘʣʘ ʜʦ ʟʥʘʯʝʥʠʡ, ʙʣʠʟʢʠʭ ʢ ʥʫʣʶ ʠ ʜʦ 

ʢʦʥʮʘ ʛʦʜʘ ʧʦʯʪʠ ʥʝ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. ɺ ʩʝʨʝʜʠʥʝ ʥʦʷʙʨʷ 2012 ʛ. ʥʘʙʣʶʜʘʣʩʷ ʧʦʜʲʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ (62 ʵʢʟ./ʤ2) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʟʢʠʤ ʩʧʘʜʦʤ. ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ 2011 ʛ. ʟʠʤʦʡ ʠ 

ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴ ʤʥʝʤʠʦʧʩʠʩʘ ʙʣʠʟʢʘ ʢ ʥʫʣʝʚʦʡ.  

ɹʠʦʤʘʩʩʘ M. leidyi (ʨʠʩ. 6) ʜʦʩʪʠʛʘʣʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʟʘ ʩʯʝʪ 

ʧʠʢʘ ʨʘʟʤʥʦʞʝʥʠʷ.  

 

 

 

ʈʠʩʫʥʦʢ 6. ɼʠʥʘʤʠʢʘ ʙʠʦʤʘʩʩʳ Mnemiopsis leidyi (ʛ/ʤ2). 
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ɽʞʝʛʦʜʥʳʡ ʣʝʪʥʠʡ ʤʘʢʩʠʤʫʤ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʥʘʯʘʣʦ ʠʶʣʷ, ʢʦʛʜʘ ʙʠʦʤʘʩʩʘ ʜʦʩʪʠʛʘʣʘ 

65 ʛ/ʤ2 ð ʚ 2010 ʛ., 48 ʛ/ʤ2 ð ʚ 2011 ʛ., 316 ʛ/ʤ2 ð ʚ 2012 ʛ.) ɺ 2010 ʛ. ʠ 2011 ʛʛ. ʙʠʦʤʘʩʩʘ 

ʦʩʪʘʚʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʚʧʣʦʪʴ ʜʦ ʩʝʨʝʜʠʥʳ ʦʢʪʷʙʨʷ, ʘ ʚ ʥʦʷʙʨʝ ʨʝʟʢʦ ʩʥʠʞʘʣʘʩʴ, 

ʚʩʣʝʜʩʪʚʠʝ ʧʘʜʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ. ɺ 2010 ʛ. ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʣʝʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʙʠʦʤʘʩʩʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʤʘʝ (111 ʛ/ʤ2). ʈʘʟʤʝʨ ʦʩʦʙʝʡ ʚʝʩʥʦʡ ʤʘʢʩʠʤʘʣʝʥ [12], ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʦʜʲʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʚʣʝʯʝʪ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʥʘ 

ʧʦʨʷʜʦʢ. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʠ ʚ 2012 ʛ. ʙʳʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʩʝʨʝʜʠʥʝ ʠʶʣʷ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʙʠʦʤʘʩʩʳ ð ʥʘ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʠʶʥʝ ʚ ʵʪʦʤ 

ʛʦʜʫ ʙʳʩʪʨʦ ʧʨʦʛʨʝʣʘʩʴ, ʜʦʩʪʠʛʥʫʚ ʫʞʝ ʢ ʥʘʯʘʣʫ ʠʶʣʷ ʟʥʘʯʝʥʠʷ ʚʳʰʝ 22 Áʉ. 

Beroe ovata (ʈʠʩʫʥʦʢ 7) ʝʞʝʛʦʜʥʦ ʥʘʯʠʥʘʣ ʧʦʷʚʣʷʪʴʩʷ ʚ ʧʨʦʙʘʭ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʠʶʣʷ, ʢʦʛʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʤʥʝʤʠʦʧʩʠʩʘ ð ʝʛʦ ʦʩʥʦʚʥʦʛʦ ʧʠʱʝʚʦʛʦ ʦʙʲʝʢʪʘ ð ʜʦʩʪʠʛʘʣʘ 

ʤʘʢʩʠʤʫʤʘ.  

 

  

 

 

ʈʠʩʫʥʦʢ 7. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ Beroe ovata (ʵʢʟ./ʤ2). 

 

ɺ 2011 ʠ 2012 ʛʛ. ʧʦʧʫʣʷʮʠʷ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʫʤʘ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʥʘʯʘʣʝ ʩʝʥʪʷʙʨʷ 

(27 ʵʢʟ./ʤ2 ʠ 57 ʵʢʟ./ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ 2010 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʣʘ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ 

ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ (58 ʵʢʟ./ʤ2), ʘ ʤʘʢʩʠʤʫʤʘ ð ʢ ʩʝʨʝʜʠʥʝ ʦʢʪʷʙʨʷ, (77 ʵʢʟ./ʤ2). ɿʘ 

ʧʠʢʦʤ ʝʞʝʛʦʜʥʦ ʩʣʝʜʦʚʘʣ ʩʧʘʜ ʜʦ 1ï1,5 ʵʢʟ./ʤ2. ɺ 2012 ʛ. ʚ ʥʘʯʘʣʝ ʥʦʷʙʨʷ ʥʘʙʣʶʜʘʣʩʷ ʧʦʜʲʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ (ʜʦ 27 ʵʢʟ./ʤ2), ʩʦʚʧʘʜʘʶʱʠʡ ʧʦ ʚʨʝʤʝʥʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʥʝʤʠʦʧʩʠʩʘ. ɺ ʬʝʚʨʘʣʝ ʠ ʤʘʨʪʝ 2011 ʛ. ʙʝʨʦʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚ ʧʣʘʥʢʪʦʥʝ ʚ ʥʝʙʦʣʴʰʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. 

ɹʠʦʤʘʩʩʘ B. ovata (ʈʠʩʫʥʦʢ 8) ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʜʦʩʪʠʛʘʣʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʝʥʴʶ.  
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ʈʠʩʫʥʦʢ 8. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ Beroe ovata (ʛ/ʤ2). 

 

ɺ 2010, 2011 ʛʛ. ʙʠʦʤʘʩʩʘ ʚʦʟʨʘʩʪʘʣʘ ʚ ʩʝʨʝʜʠʥʝ ʦʢʪʷʙʨʷ ʜʦ 40, 24 ʛ/ʤ2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʠ ʚ ʩʝʨʝʜʠʥʝ ʜʝʢʘʙʨʷ 2011 ð ʜʦ 26 ʛ/ʤ2. ʇʠʢʠ ʙʠʦʤʘʩʩʳ ʚ 2011 ʛ. ʙʳʣʠ ʩʚʷʟʘʥʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʦʩʦʙʝʡ, ʘ ʥʝ ʩ ʨʦʩʪʦʤ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ, ʚ ʪ. ʯ. ʠ ʚ 

ʟʠʤʥʠʡ ʠ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ɺ 2012 ʛ. ʙʠʦʤʘʩʩʘ ʙʝʨʦʝ  ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ð 27 ʛ/ʤ2 ʚ ʩʘʤʦʤ ʢʦʥʮʝ ʘʚʛʫʩʪʘ, ʠ ʚʝʩʴ ʩʝʟʦʥ ʦʩʪʘʚʘʣʘʩʴ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ, ʚʧʣʦʪʴ ʜʦ ʢʦʥʮʘ 

ʥʦʷʙʨʷ ʥʝ ʦʧʫʩʢʘʷʩʴ ʥʠʞʝ 10 ʛ/ʤ2. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʙʠʦʤʘʩʩʦʡ ʞʝʨʪʚʳ ʪʦʡ ʦʩʝʥʴʶ.  

 

ɺʳʚʦʜʳ 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ, ʛʨʝʙʥʝʚʠʢ-ʚʩʝʣʝʥʝʮ 

Mnemiopsis leidyi ʝʞʝʛʦʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʘʢʩʠʤʫʤ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʥʘʯʘʣʝ ʠʶʣʷ. ʂʦʛʜʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʨʦʛʨʝʚʘʝʪʩʷ ʚʳʰʝ 22 ʛʨʘʜʫʩʦʚ, ʝʛʦ ʨʘʟʤʥʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʥʪʝʥʩʠʚʥʦ. ɺʝʩʥʦʡ ʝʛʦ ʧʦʧʫʣʷʮʠʷ ʤʥʝʤʠʦʧʩʠʩʘ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʦʩʦʙʷʤʠ, 

ʠ ʨʝʜʢʘ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ.  

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ Aurelia aurita ʥʝ ʪʘʢ ʦʜʥʦʟʥʘʯʥʦ, ʠ 

ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʝʝ ʤʝʥʷʝʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ. ʆʜʥʘʢʦ ʧʠʢ ʨʘʟʤʥʦʞʝʥʠʷ ʤʥʝʤʠʦʧʩʠʩʘ 

ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʤʘʢʩʠʤʫʤʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʝʝ ʧʠʱʝʚʦʛʦ ʢʦʥʢʫʨʝʥʪʘ ï ʤʥʝʤʠʦʧʩʠʩʘ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ Beroe ovata ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʝʛʦ ʞʝʨʪʚʳ. ʄʘʢʩʠʤʫʤʘ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ ʯʘʱʝ ʚʩʝʛʦ ʯʝʨʝʟ ʤʝʩʷʮ-ʜʚʘ 

ʧʦʩʣʝ ʧʠʢʘ ʨʘʟʤʥʦʞʝʥʠʷ ʤʥʝʤʠʦʧʩʠʩʘ. 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 16-44-230035) 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʣʠ ʵʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ 

(Hypophthalmichthys molitrix), ʚʩʝʣʝʥʥʦʛʦ ʚ ʋʟʙʝʢʠʩʪʘʥ ʠʟ ʚʦʜʦʝʤʦʚ ʂʠʪʘʷ ʚ ʥʘʯʘʣʝ 1960-ʭ. ɺ 

ʋʟʙʝʢʠʩʪʘʥʝ ʦʩʥʦʚʥʤr ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʚʠʜʘ ʩ ʛʦʥʘʜʦʪʨʦʧʥʳʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ ʩʦʟʨʝʚʘʥʠʷ ʠ ʠʥʢʫʙʘʮʠʝʡ ʠʢʨʳ ʚ ʘʧʧʘʨʘʪʘʭ. ɺ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʰʣʘ 

ʩʤʝʥʘ ʙʦʣʝʝ 10 ʧʦʢʦʣʝʥʠʡ ʚʠʜʘ. ʕʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʭʦʜʠʪ ʥʦʨʤʘʣʴʥʦ. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 21ï23 ÁC ʚʳʢʣʝʚ ʣʠʯʠʥʦʢ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 32 ʯʘʩʘ, ʧʝʨʝʭʦʜ ʣʠʯʠʥʦʢ ʢ 

ʩʤʝʰʘʥʥʦʤʫ ʧʠʪʘʥʠʶ ʯʝʨʝʟ 4 ʩʫʪʦʢ, ʢ ʵʢʟʦʛʝʥʥʦʤʫ ʧʠʪʘʥʠʶ ʯʝʨʝʟ 5 ʩʫʪʦʢ. ʉʢʦʨʦʩʪʴ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʚ 1960ï80-ʭ ʛʦʜʘʭ ʚ ʤʝʩʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʙʦʣʝʝ ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʚ ʨʝʢʝ ʗʥʮʟʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʜʘʯʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ 

ʙʝʟ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ.  

 

Abstract. Embryonic development of Silver Carp (Hypophthalmichthys molitrix) was studied; 

the species was introduced from China to Uzbekistan in the early 1960s. More than 10 generation 

changes were taken place in local conditions. Artificial reproduction by using gonadotropic 

stimulation of ripening and eggs incubation is main method to provide reproduction of the species 

in the country. Embryonic development passed normally. A larvae hatching occurs after 32 hours 

after fertilization at water temperature 21ï23 ÁC, transition to mixed feeding of larvae after 4 days, 

to exogenous feeding after 5 days. Embryonic development rate is some higher than in 1960ï1980s 

in local conditions and higher than in the river Yangtze. Construction of water supply in hatchery 

provides more stable water temperature without noticeable changing in night.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʣʳʡ ʪʦʣʩʪʦʣʦʙʠʢ, ʪʝʤʧʝʨʘʪʫʨʘ, ʵʤʙʨʠʦʥ, ʚʳʢʣʝʚ ʣʠʯʠʥʦʢ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ5. 2020 

https://doi.org/10.33619/2414-2948/54 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 84 

 

Keywords: silver carp, temperature, embryo, larvae hatching. 

 

ɹʝʣʳʡ ʪʦʣʩʪʦʣʦʙʠʢ, Hypophthalmichthys molitrix (Val.), ð ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʢʠʪʘʡʩʢʦʛʦ 

ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣ ʟʘʚʝʟʝʥ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʪʠʷʤʠ ʣʠʯʠʥʦʢ ʚ 1961ï1963 ʛʛ. ʚʦ 

ʚʥʦʚʴ ʩʪʨʦʷʱʠʝʩʷ ʨʳʙʦʚʦʜʥʳʝ ʭʦʟʷʡʩʪʚʘ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ ʩ ʮʝʣʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʦʙʲʝʢʪʘ ʧʨʫʜʦʚʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʢʘʢ ʙʠʦʤʝʣʠʦʨʘʪʦʨʘ ʜʣʷ ʠʨʨʠʛʘʮʠʦʥʥʦʡ 

ʩʝʪʠ. ɹʳʣʘ ʦʩʚʦʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʦʥʘʜʦʪʨʦʧʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʦʟʨʝʚʘʥʠʷ [1ï3]. ɹʝʣʳʡ ʪʦʣʩʪʦʣʦʙʠʢ ð ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʳʙʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ.  

ɿʥʘʥʠʷ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʘ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʦʚʘʣʠ ʚ 1960-ʭ ʛʦʜʘʭ, 

ʪ. ʝ. ʵʪʦ ʙʳʣʠ, ʬʘʢʪʠʯʝʩʢʠ, ʨʳʙʳ ʧʦʪʦʤʩʪʚʘ ʦʪ ʟʘʚʝʟʝʥʥʳʭ ʧʦʢʦʣʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʝ ʧʨʦʚʦʜʠʣʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʧʨʦʠʟʦʰʝʜʰʠʝ 

ʠʟʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ, ʯʪʦ ʠ ʙʳʣʦ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʤʘʝïʠʶʥʝ 2019 ʛ. ʚ ʨʳʙʦʧʠʪʦʤʥʠʢʝ ʅʀʀ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟ ʧʨʫʜʘ, ʛʜʝ ʧʨʦʚʦʜʠʣʠ ʧʨʝʜʥʝʨʝʩʪʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʪʦʯʥʦʛʦ ʩʪʘʜʘ, 

13 ʤʘʷ ʚʳʣʦʚʠʣʠ 11 ʩʘʤʦʢ ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ ʪʝʣʘ 5,84 ʢʛ ʠ 16 ʩʘʤʮʦʚ ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 2,69 

ʢʛ ʚ ʚʦʟʨʘʩʪʝ 4+.  

ʈʳʙ ʩʦʜʝʨʞʘʣʠ ʦʪʜʝʣʴʥʦ ʧʦ ʧʦʣʫ, ʩʘʤʢʘʤ 15 ʤʘʷ ʚ 18:00 ʩʜʝʣʘʣʠ ʧʝʨʚʫʶ ʠʥʲʝʢʮʠʶ, 

16 ʤʘʷ ʚ 10:30 ð ʚʪʦʨʫʶ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʚʪʦʨʦʡ ʠʥʲʝʢʮʠʝʡ ʩʜʝʣʘʣʠ ʠʥʲʝʢʮʠʶ ʩʘʤʮʘʤ. 

ʉʨʘʟʫ ʧʦʩʣʝ ʠʥʲʝʮʠʨʦʚʘʥʠʷ ʨʳʙ ʦʙʦʠʭ ʧʦʣʦʚ ʧʦʩʘʜʠʣʠ ʚʤʝʩʪʝ ʚ ʙʘʩʩʝʡʥ ʩ ʢʨʫʛʦʚʳʤ 

ʜʚʠʞʝʥʠʝʤ ʚʦʜʳ. ʂʦʥʩʪʨʫʢʮʠʷ ʙʘʩʩʝʡʥʦʚ ʪʘʢʦʚʘ, ʯʪʦ ʥʝʨʝʩʪ ʧʨʦʭʦʜʠʪ ʚ ʙʘʩʩʝʡʥʝ, ʛʜʝ 

ʦʙʝʩʧʝʯʝʥ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʥʝʨʝʩʪʘ ʚʠʜʘ ʪʦʢ ʚʦʜʳ, ʚʳʤʝʪʘʥʥʘʷ ʠ ʦʧʣʦʜʦʪʚʦʨʝʥʥʘʷ ʠʢʨʘ 

ʩʨʘʟʫ ʚʳʥʦʩʠʪʩʷ ʠʟ ʮʝʥʪʨʘ ʙʘʩʩʝʡʥʘ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʠʝʤʥʠʢ, ʛʜʝ ʝʝ ʩʦʙʠʨʘʶʪ ʠ ʧʝʨʝʥʦʩʷʪ ʚ 

ʠʥʢʫʙʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʦʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʢʨʳ.  

ʀʥʢʫʙʘʮʠʶ ʠʢʨʳ ʧʨʦʚʦʜʠʣʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʘʧʧʘʨʘʪʝ çɸʤʫʨè, ʦʪʢʫʜʘ ʩʦʙʠʨʘʣʠ 

ʩʣʫʯʘʡʥʫʶ ʚʳʙʦʨʢʫ ʠʢʨʠʥʦʢ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʙʠʥʦʢʫʣʷʨʘ.  

ʕʪʘʧʳ ʠ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʠʢʨʠʥʦʢ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʦʧʠʩʘʥʠʶ ʜʣʷ 

ʢʘʨʧʦʚʳʭ ʨʳʙ [4].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʜʦ ʧʝʨʝʭʦʜʘ ʣʠʯʠʥʦʢ ʥʘ ʵʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʜʚʠʞʥʦʛʦ ʨʦʪʦʚʦʛʦïʞʘʙʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚʘʨʴʠʨʦʚʘʣʘ ʚʦ ʚʨʝʤʷ ʦʧʳʪʘ ʚ ʧʨʝʜʝʣʘʭ 21ï23 (ʚ ʩʨʝʜʥʝʤ 22,1Áʉ), ʥʝ 

ʦʪʣʠʯʘʷʩʴ ʟʘʤʝʪʥʦ ʚ ʜʥʝʚʥʦʝ ʠ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ.  

ɺ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ʚʳʜʝʣʷʣʠ 8 ʵʪʘʧʦʚ. 

I ʕʪʘʧ (ʘʢʪʠʚʘʮʠʷ ʷʡʮʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʙʣʘʩʪʦʜʠʩʢʘ): ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʧʨʦʭʦʜʠʪ 

ʘʢʪʠʚʘʮʠʷ ʷʡʮʘ, ʮʠʪʦʧʣʘʟʤʘ ʥʘ ʘʥʠʤʘʣʴʥʦʤ ʧʦʣʶʩʝ ʦʙʨʘʟʫʝʪ ʙʣʘʩʪʦʜʠʩʢ. 

II ɻʪʘʧ (ʜʨʦʙʣʝʥʠʝ): ʩʝʨʠʷ ʜʝʣʝʥʠʡ ʢʣʝʪʦʢ ʙʝʟ ʢʣʝʪʦʯʥʦʛʦ ʨʦʩʪʘ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʨʘʟʫʶʪʩʷ 2, 4, 8, 16 ʙʣʘʩʪʦʤʝʨʦʚ. ʕʪʠ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʜʝʣʝʥʠʷ ʧʨʦʭʦʜʷʪ 

ʤʝʨʠʜʠʘʥʘʣʴʥʦ, ʧʦʩʣʝʜʫʶʱʝʝ ʧʷʪʦʝ ʜʝʣʝʥʠʝ ʧʨʦʭʦʜʠʪ ʧʘʨʘʣʣʝʣʴʥʦ ʵʢʚʘʪʦʨʫ ʞʝʣʪʢʘ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 32 ʙʣʘʩʪʦʤʝʨʦʚ, ʜʘʣʝʝ ð 64, 128, 256 ʙʣʘʩʪʦʤʝʨʦʚ.  
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ʉʪʘʜʠʠ 64ï256 ʙʣʘʩʪʦʤʝʨʦʚ ʥʘʟʳʚʘʶʪ çʤʦʨʫʣʦʡè. ɼʝʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʣʝʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʠʜʝ ʢʫʧʦʣʘ ʥʘ ʧʝʨʠʙʣʘʩʪʝ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ 

ʢʣʝʪʦʢ ʥʘʟʳʚʘʝʪʩʷ ʙʣʘʩʪʦʜʝʨʤʦʡ. 

III ʵʪʘʧ (ʙʣʘʩʪʫʣʷʮʠʷ): ʧʨʠ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʜʨʦʙʣʝʥʠʠ ʙʣʘʩʪʦʤʝʨʦʚ ʧʦʷʚʣʷʝʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʢʣʝʪʦʢ. ɺʳʜʝʣʷʶʪ ʨʘʥʥʶʶ (ʚʳʩʦʢʠʡ ʢʫʧʦʣ ʢʣʝʪʦʢ ʙʣʘʩʪʦʜʝʨʤʳ), ʩʨʝʜʥʶʶ 

(ʫʧʣʦʱʝʥʠʝ ʩʣʦʷ) ʠ ʧʦʟʜʥʶʶ (ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʧʣʦʱʝʥʠʝ ʠ ʚʧʷʯʠʚʘʥʠʝ ʚ ʙʣʘʩʪʦʜʝʨʤʫ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ) ʙʣʘʩʪʫʣʳ.  

IV ɻʪʘʧ (ʛʘʩʪʨʫʣʷʮʠʷ): ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʙʣʘʩʪʦʜʝʨʤʳ ʥʘ ʟʘʨʦʜʳʰʝʚʳʝ 

ʧʣʘʩʪʳ, ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʩʪʘʥʠʝʤ ʙʣʘʩʪʦʜʝʨʤʦʡ ʞʝʣʪʢʘ ʚʧʣʦʪʴ ʜʦ ʟʘʤʳʢʘʥʠʷ ʦʩʪʘʪʦʯʥʦʡ 

ʯʘʩʪʠ ʞʝʣʪʢʘ (ʞʝʣʪʦʯʥʘʷ ʧʨʦʙʢʘ).  

V ɻʪʘʧ (ʦʨʛʘʥʦʛʝʥʝʟ): ʚ ʥʘʯʘʣʝ ʵʪʘʧʘ ʪʝʣʦ ʟʘʨʦʜʳʰʘ ʚ ʚʠʜʝ ʚʘʣʠʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʞʝʣʪʦʯʥʦʤ ʤʝʰʢʝ, ʚʳʩʦʪʘ ʪʝʣʘ, ʦʩʦʙʝʥʥʦ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʵʪʘʧʘ ʟʘʤʝʪʥʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʧʨʦʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʨʛʘʥʦʚ: ʟʘʢʣʘʜʢʘ ʭʦʨʜʳ, ʩʝʛʤʝʥʪʘʮʠʷ ʤʝʟʦʜʝʨʤʳ ʥʘ 

ʩʦʤʠʪʳ, ʧʦʷʚʣʝʥʠʝ ʢʫʧʬʝʨʦʚʘ ʧʫʟʳʨʴʢʘ, ʥʝʨʚʥʦʛʦ ʪʷʞʘ. ɺ ʦʙʣʘʩʪʠ ʧʝʨʝʜʥʝʛʦ ʤʦʟʛʦʚʦʛʦ 

ʫʪʦʣʱʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʟʘʯʘʪʢʠ ʛʣʘʟ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʛʣʘʟʥʳʝ ʧʫʟʳʨʠ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʛʣʘʟʥʳʝ ʙʦʢʘʣʳ.  

VI ɻʪʘʧ (ʦʪʯʣʝʥʝʥʠʝ ʭʚʦʩʪʦʚʦʛʦ ʦʪʜʝʣʘ ʦʪ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ): ʦʙʨʘʟʫʝʪʩʷ ʭʚʦʩʪʦʚʦʡ 

ʦʪʜʝʣ ʟʘʨʦʜʳʰʘ, ʚ ʥʝʤ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʭʦʨʜʘ, ʩʧʠʥʥʦʡ ʤʦʟʛ, ʩʦʤʠʪʳ. ʇʨʦʠʩʭʦʜʠʪ ʟʘʢʣʘʜʢʘ 

ʩʝʨʜʮʘ, ʢʦʪʦʨʦʝ ʚʩʢʦʨʝ ʥʘʯʠʥʘʝʪ ʧʫʣʴʩʠʨʦʚʘʪʴ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʦʜʠʪ 

ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʷʪʠ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ ʛʣʘʟʘʭ ʨʘʟʚʠʚʘʝʪʩʷ ʩʝʪʯʘʪʢʘ, ʘ ʚ ʧʠʛʤʝʥʪʥʦʡ 

ʦʙʦʣʦʯʢʝ ʧʦʷʚʣʷʝʪʩʷ ʯʝʨʥʳʡ ʧʠʛʤʝʥʪ ð ʤʝʣʘʥʠʥ. ɿʘʜʥʶʶ ʯʘʩʪʴ ʪʝʣʘ ʠ ʭʚʦʩʪ ʦʢʘʡʤʣʷʝʪ 

ʫʟʢʘʷ ʥʝʧʘʨʥʘʷ ʧʣʘʚʥʠʢʦʚʘʷ ʩʢʣʘʜʢʘ, ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʟʘʨʦʜʳʰʘ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʛʨʫʜʥʳʝ 

ʧʣʘʚʥʠʢʠ. ʅʘʯʠʥʘʝʪʩʷ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʘʷ ʤʦʪʦʨʠʢʘ, ʟʘʨʦʜʳʰʠ ʩʪʘʥʦʚʷʪʩʷ ʧʦʜʚʠʞʥʳʤʠ ʠ 

ʧʝʨʝʚʦʨʘʯʠʚʘʶʪʩʷ ʚ ʦʙʦʣʦʯʢʝ.  

VII ʵʪʘʧ (ʨʘʟʚʠʪʠʝ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ): ʨʘʟʚʠʚʘʶʪʩʷ ʤʥʦʛʠʝ 

ʜʝʬʠʥʠʪʠʚʥʳʝ ʩʦʩʫʜʳ ʠ ʨʷʜ ʧʨʦʚʠʟʦʨʥʳʭ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʦʣʴ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʩʝʨʜʮʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʧʦʧʝʨʝʤʝʥʥʦ ʧʫʣʴʩʠʨʫʶʱʠʤʠ ʦʪʜʝʣʘʤʠ: ʧʨʝʜʩʝʨʜʠʝʤ ʠ ʞʝʣʫʜʦʯʢʦʤ. ɺ 

ʞʘʙʝʨʥʦʡ ʦʙʣʘʩʪʠ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʜʫʛʠ. ʇʨʦʠʩʭʦʜʠʪ ʚʳʧʨʷʤʣʝʥʠʝ ʛʦʣʦʚʳ. ʅʘ ʛʦʣʦʚʝ ʠ ʩʧʠʥʝ 

ʟʘʨʦʜʳʰʝʡ ʧʦʷʚʣʷʶʪʩʷ ʤʝʣʘʥʦʬʦʨʳ. ʊʝʣʦ ʦʢʨʫʞʘʝʪ ʥʝʧʘʨʥʘʷ ʧʣʘʚʥʠʢʦʚʘʷ ʩʢʣʘʜʢʘ, ʧʦ 

ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ ʜʦ ʘʥʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʧʨʦʭʦʜʠʪ ʧʨʝʘʥʘʣʴʥʘʷ 

ʩʢʣʘʜʢʘ. ɿʘʨʦʜʳʰʠ ʧʦʜʚʠʞʥʳ ʠ ʚʦʨʦʯʘʶʪʩʷ ʚ ʷʡʮʝʚʳʭ ʦʙʦʣʦʯʢʘʭ. 

VIII ɻʪʘʧ (ʨʘʟʚʠʪʠʝ ʞʘʙʝʨʥʦïʯʝʣʶʩʪʥʦʛʦ ʘʧʧʘʨʘʪʘ): ʧʨʦʠʩʭʦʜʠʪ ʚʳʣʫʧʣʝʥʠʝ 

(ʚʳʣʫʧʠʚʰʠʭʩʷ ʨʳʙ ʥʘʟʳʚʘʶʪ ʧʨʝʜʣʠʯʠʥʢʘʤʠ), ʜʘʣʝʝ ð ʨʝʟʦʨʙʮʠʷ ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ, 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʦʝʥʠʠ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ, ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʶʩʪʥʦʛʦ ʠ ʞʘʙʝʨʥʦʛʦ 

ʘʧʧʘʨʘʪʦʚ, ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ, ʧʦʷʚʣʷʝʪʩʷ ʟʘʯʘʪʦʢ ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʧʫʟʳʨʷ. ɺ ʥʘʯʘʣʝ ʵʪʘʧʘ 

ʨʦʪ ʧʨʝʜʩʪʘʚʣʝʥ ʷʤʢʦʡ, ʢʦʪʦʨʫʶ ʩʥʠʟʫ ʦʢʘʡʤʣʷʝʪ, ʢ ʢʦʥʮʫ ʵʪʘʧʘ ʨʦʪʦʚʦʡ ʘʧʧʘʨʘʪ ʩʪʘʥʦʚʠʪʩʷ 

ʩʣʝʛʢʘ ʧʦʜʚʠʞʥʳʤ, ʧʦʷʚʣʷʶʪʩʷ ʞʘʙʝʨʥʳʝ ʜʫʛʠ. ɻʦʣʦʚʘ ʧʨʝʜʣʠʯʠʥʦʢ ʚʳʧʨʷʤʣʷʝʪʩʷ, ʛʣʘʟʘ 

ʮʝʣʠʢʦʤ ʧʠʛʤʝʥʪʠʨʦʚʘʥʳ, ʯʝʨʥʳʝ.  

ɼʘʣʝʝ ʥʘʯʠʥʘʝʪʩʷ ʣʠʯʠʥʦʯʥʳʡ ʧʝʨʠʦʜ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ.  

I ɻʪʘʧ (ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ): ʟʘʧʦʣʥʷʝʪʩʷ ʚʦʟʜʫʭʦʤ ʟʘʜʥʷʷ ʢʘʤʝʨʘ ʧʣʘʚʘʪʝʣʴʥʦʛʦ 

ʧʫʟʳʨʷ, ʪʝʣʦ ʚʳʧʨʷʤʣʝʥʦ, ʝʛʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʢʘʡʤʣʷʝʪ ʥʝʧʘʨʥʘʷ ʧʣʘʚʥʠʢʦʚʘʷ ʩʢʣʘʜʢʘ, 

ʛʨʫʜʥʳʝ ʧʣʘʚʥʠʢʠ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɾʝʣʪʦʯʥʳʡ ʤʝʰʦʢ ð ʥʝʙʦʣʴʰʦʡ ʠ ʫʟʢʠʡ, ʨʦʪ 

ʢʦʥʝʯʥʳʡ, ʥʘ ʪʝʣʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʘʥʦʬʦʨʳ. 

II ʵʪʘʧ (ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʝʧʘʨʥʦʡ ʧʣʘʚʥʠʢʦʚʦʡ ʩʢʣʘʜʢʠ): ʞʝʣʪʦʢ 

ʨʝʟʦʨʙʠʨʫʝʪʩʷ, ʣʠʯʠʥʢʠ ʧʠʪʘʶʪʩʷ ʪʦʣʴʢʦ ʚʥʝʰʥʝʡ ʧʠʱʝʡ, ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʳ ʯʝʣʶʩʪʠ, 

ʝʩʪʴ ʞʘʙʝʨʥʳʝ ʢʨʳʰʢʠ, ʧʨʦʚʠʟʦʨʥʘʷ ʩʦʩʫʜʠʩʪʘʷ ʜʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʝʜʫʮʠʨʦʚʘʣʘʩʴ. 
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ʅʘʯʘʣʘʩʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʝʧʘʨʥʦʡ ʧʣʘʚʥʠʢʦʚʦʡ ʩʢʣʘʜʢʠ, ʚʳʜʝʣʷʶʪʩʷ ʣʦʧʘʩʪʠ ʭʚʦʩʪʦʚʦʛʦ 

ʩʧʠʥʥʦʛʦ ʠ ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʦʚ.  

III ʵʪʘʧ (ʨʘʟʚʠʪʠʝ ʣʫʯʝʡ ʚ ʥʝʧʘʨʥʳʭ ʧʣʘʚʥʠʢʘʭ): ʨʘʟʚʠʚʘʶʪʩʷ ʣʫʯʠ ʚ ʥʝʧʘʨʥʳʭ 

ʧʣʘʚʥʠʢʘʭ, ʩʥʘʯʘʣʘ ʚ ʭʚʦʩʪʦʚʦʤ, ʟʘʪʝʤ ʚ ʩʧʠʥʥʦʤ ʠ ʘʥʘʣʴʥʦʤ. ʂʦʥʝʮ ʭʦʨʜʳ ʟʘʛʥʫʪ ʢʚʝʨʭʫ. ɺ 

ʭʚʦʩʪʦʚʦʤ ʧʣʘʚʥʠʢʝ ʧʦʷʚʣʷʝʪʩʷ ʚʳʝʤʢʘ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʚʳʭ ʣʫʯʝʡ ʚ ʩʧʠʥʥʦʤ ʧʣʘʚʥʠʢʝ 

ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʙʨʶʰʥʳʝ ʧʣʘʚʥʠʢʠ. 

IV ɻʪʘʧ (ʨʘʟʚʠʪʠʝ ʣʫʯʝʡ ʚ ʧʘʨʥʳʭ ʧʣʘʚʥʠʢʘʭ): ʧʨʦʠʩʭʦʜʠʪ ʦʙʦʩʦʙʣʝʥʠʝ ʩʧʠʥʥʦʛʦ ʠ 

ʘʥʘʣʴʥʦʛʦ ʧʣʘʚʥʠʢʦʚ, ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʙʨʶʰʥʳʭ ʧʣʘʚʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʨʝʜʫʢʮʠʷ 

ʧʨʝʘʥʘʣʴʥʦʡ ʩʢʣʘʜʢʠ. ʃʫʯʠ ʚ ʭʚʦʩʪʦʚʦʤ ʧʣʘʚʥʠʢʝ ʩʪʘʥʦʚʷʪʩʷ ʯʣʝʥʠʩʪʳʤʠ. 

ɼʘʣʝʝ ʥʘʯʠʥʘʝʪʩʷ ʤʘʣʴʢʦʚʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ. 

ɻʨʘʬʠʢ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʨʠʦʜʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʵʪʘʧʳ ʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʫ ʙʝʣʦʛʦ 

ʪʦʣʩʪʦʣʦʙʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ.  
 

ʊʘʙʣʠʮʘ.  

ɻʈɸʌʀʂ ʕʄɹʈʀʆʅɸʃʔʅʆɻʆ ʀ ʃʀʏʀʅʆʏʅʆɻʆ ʈɸɿɺʀʊʀʗ ɹɽʃʆɻʆ ʊʆʃʉʊʆʃʆɹʀʂɸ  

ɺ ʈɸɿʃʀʏʅʓʍ ʋʉʃʆɺʀʗʍ 
 

ʉʪʘʜʠʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʠ ʣʠʯʠʥʦʯʥʦʛʦ ʧʝʨʠʦʜʦʚ ɺʨʝʤʷ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ (ʯʘʩʦʚ : ʤʠʥʫʪ) 

ʉʉʉʈ, ʜʘʥʥʳʝ 

1960 [2]  

ʗʥʮʟʳ, ʨʝʢʘ 

[5]  

ʅʘʰʠ ʜʘʥʥʳʝ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʩʪʦʜʠʩʢʘ 0:40 ð 0:40 

2 ʙʣʘʩʪʦʤʝʨʘ 1:00  ð 1:00 

4 ʙʣʘʩʪʦʤʝʨʘ 1:20 ð 1:20 

8 ʙʣʘʩʪʦʤʝʨʦʚ 1:40 1:20 1:40 

16 ʙʣʘʩʪʦʤʝʨʦʚ 2:00 1:45 1:50 

ʂʨʫʧʥʦʢʣʝʪʦʯʥʘʷ ʤʦʨʫʣʘ  2:30 1:57 2:10 

ʄʝʣʢʦʢʣʝʪʦʯʥʘʷ ʤʦʨʫʣʘ 4:50 4:20 3:00 

ɹʣʘʩʪʫʣʘ 6:00 4:55 3:40 

ʅʘʯʘʣʦ ʛʘʩʪʨʫʣʷʮʠʠ 7:10 8:40 5:30 

ɿʘʤʳʢʘʥʠʝ ʞʝʣʪʦʯʥʦʡ ʧʨʦʙʢʠ 12:10 12:50 9:23 

ʆʙʨʘʟʦʚʘʥʠʝ ʛʣʘʟʥʳʭ ʧʫʟʳʨʝʡ, ɿʘʢʣʘʜʢʘ ʤʦʟʛʦʚʳʭ 

ʧʫʟʳʨʝʡ. ɿʘʢʣʘʜʢʘ ʭʦʨʜʳ 

 14:45 11:45 

ɻʣʘʟʥʳʝ ʙʦʢʘʣʳ  17:00 15:00 

ɺʳʧʨʷʤʣʝʥʠʝ ʪʝʣʘ ʵʤʙʨʠʦʥʘ, ʢʦʣʝʙʘʪʝʣʴʥʳʝ 

ʜʚʠʞʝʥʠʷ ʵʤʙʨʠʦʥʘ, ʚʨʘʱʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ 

ʵʤʙʨʠʦʥʘ 

29ï32 ʯʘʩʘ 18:25 21:30 

ɺʳʣʫʧʣʝʥʠʝ 34 ʯʘʩʘ 38 ʯʘʩʦʚ 32 ʯʘʩʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʭʚʦʩʪʦʚʘʷ ʚʝʥʘ, ʢʴʶʚʝʨʦʚ ʧʨʦʪʦʢ 

51 ʯʘʩʘ 48 ʯʘʩʦʚ 48 ʯʘʩʦʚ 

ʅʘʯʘʣʦ ʞʘʙʝʨʥʦʛʦ ʜʳʭʘʥʠʷ, ʨʦʪ ʢʦʥʝʯʥʳʡ, 

ʧʦʜʚʠʞʥʦʡ, ʛʣʘʟʘ ʧʠʛʤʝʥʪʠʨʦʚʘʥʳ, ʯʝʨʥʳʝ 

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʷʪʥʘ ʥʘ ʪʝʣʝ, ʨʝʜʫʢʮʠʷ 

ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʟʘʢʣʘʜʢʘ 

ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʧʫʟʳʨʷ 

76-96 ʯʘʩʦʚ 

(3ï4 ʩʫʪʦʢ) 

92 ʯʘʩʘ 

(3,8 ʩʫʪʦʢ) 

70 ʯʘʩʦʚ 

(3 ʩʫʪʦʢ) 

ʃʀʏʀʅʆʏʅʓʁ ʇɽʈʀʆɼ 

ʉʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ. ɿʘʜʥʷʷ ʢʘʤʝʨʘ ʧʣʘʚʘʪʝʣʴʥʦʛʦ 

ʧʫʟʳʨʷ ʟʘʧʦʣʥʷʝʪʩʷ ʛʘʟʦʤ 

108-144 ʯʘʩʘ  

(4, 5, 6 ʩʫʪʦʢ) 

168 ʯʘʩʦʚ 

(7 ʩʫʪʦʢ) 

96 ʯʘʩʦʚ  

(4 ʩʫʪʦʢ) 

ʕʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ. ʆʙʦʩʦʙʣʝʥʠʝ ʥʝʧʘʨʥʳʭ 

ʧʣʘʚʥʠʢʦʚ. ʇʦʜʚʠʞʥʦʡ ʞʘʙʝʨʥʦ-ʯʝʣʶʩʪʥʦʡ 

ʘʧʧʘʨʘʪ. ɾʝʣʪʦʯʥʳʡ ʤʝʰʦʢ ʨʝʟʦʨʙʠʨʦʚʘʥ. 

ʆʙʦʩʦʙʣʝʥʠʝ ʥʝʧʘʨʥʳʭ ʧʣʘʚʥʠʢʦʚ. 

168 ʯʘʩʦʚ  

(7 ʩʫʪʦʢ) 

212 ʯʘʩʦʚ 

(8,8 ʩʫʪʦʢ) 

128 ʯʘʩʦʚ 

(5,3 ʩʫʪʦʢ) 
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ɺ ʧʨʫʜʦʚʦʤ ʨʳʙʦʚʦʜʩʪʚʝ ʋʟʙʝʢʠʩʪʘʥʘ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʤʝʪʦʜʦʤ ʟʘʚʦʜʩʢʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ [3].  

ɺ ʨʳʙʭʦʟʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʤʘʪʦʯʥʳʝ ʩʪʘʜʘ ʩʦʩʪʦʷʪ ʠʟ 3ï5-ʛʦʜʦʚʘʣʳʭ ʨʳʙ, ʧʦʩʣʝ 

ʯʝʛʦ ʨʳʙ ʨʝʘʣʠʟʫʶʪ ʢʘʢ ʪʦʚʘʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʠʟʦʰʣʦ ʥʝ ʤʝʥʝʝ 

10 ʩʤʝʥ ʧʦʢʦʣʝʥʠʡ, ʚʠʜ ʧʨʠʩʧʦʩʦʙʠʣʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ. ʇʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʥʦʩʪʴʶ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʘʥʥʳʭ ʧʦ ʵʤʙʨʠʦʣʦʛʠʠ ʚʠʜʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʢʦʥʮʝ 1960-ʭ ʚ ʪ. ʥ. VI-VII ʟʦʥʘʭ 

ʨʳʙʦʚʦʜʩʪʚʘ (ʪ. ʝ. ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ). ʄʳ ʩʨʘʚʥʠʣʠ ʥʘʰʠ ʜʘʥʥʳʝ ʩ 

ʫʢʘʟʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʩ ʪʘʢʦʚʳʤʠ ʜʣʷ ʨʦʜʥʳʭ ʚʦʜʦʝʤʦʚ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ (ʚʦʜʦʝʤʳ ʨʝʢʠ 

ʗʥʮʟʳ) (ʊʘʙʣʠʮʘ).  

ʕʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʭʦʜʠʪ 

ʥʦʨʤʘʣʴʥʦ. ʉʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1960-70-ʤʠ ʛʦʜʘʤʠ ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʦʩʣʘ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʠ ʟʘʤʝʪʥʦ ʦʧʝʨʝʞʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʚ ʨʝʢʝ ʗʥʮʟʳ (ʂʠʪʘʡ) [5]. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʦʡ ʪʝʧʣʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʮʝʭʝ ʨʳʙʦʧʠʪʦʤʥʠʢʘ. ɺʦʜʘ, ʧʨʦʛʨʝʚʘʝʤʘʷ ʚ ʧʨʫʜʫ, ʥʘʩʦʩʦʤ ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ 

ʮʠʩʪʝʨʥʳ ʥʘʜ ʠʥʢʫʙʘʮʠʦʥʥʳʤ ʮʝʭʦʤ (ʝʤʢʦʩʪʴʶ 90 ʪ), ʛʜʝ ʚʦʜʘ ʪʘʢʞʝ ʧʨʦʛʨʝʚʘʝʪʩʷ ʠ ʥʝ 

ʫʩʧʝʚʘʝʪ ʟʘʤʝʪʥʦ ʦʭʣʘʜʠʪʴʩʷ ʚ ʥʦʯʥʦʡ ʧʝʨʠʦʜ ʚ ʤʘʝ-ʠʶʥʝ. ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʩʢʘʟʘʣʩʷ ʦʧʳʪ 

ʨʳʙʦʚʦʜʦʚ ʧʨʠ ʤʘʩʩʦʚʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʨʳʙ, ʥʝʪ ʥʦʯʥʳʭ ʧʘʜʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʨʝʢʠ (ʥʘʧʨʠʤʝʨ, ʚ ʗʥʮʟʳ) ʠ ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ 1960-1990-ʭ.  

ʉʢʦʨʦʩʪʴ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʢʨʳ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ʚ ʨʳʙʦʧʠʪʦʤʥʠʢʝ ʅʀʀ 

ʨʳʙʦʚʦʜʩʪʚʘ ʥʘʯʠʥʘʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʩʪʘʜʠʠ ʚʳʣʫʧʣʝʥʠʷ ʵʤʙʨʠʦʥʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ 

ʧʝʨʝʭʦʜʫ ʥʘ ʵʢʟʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʚʳʟʚʘʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʣʣʦʢʩʘʥʘ, ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʘ, ʜʠʪʠʟʦʥʘ ʚ ʨʘʟʣʠʯʥʦʡ ʜʦʟʠʨʦʚʢʝ ʠ ʢʨʘʪʥʦʩʪʠ 

ʚʚʝʜʝʥʠʷ ʥʝ ʩʦʚʩʝʤ ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʦ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʘʤ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʫ ʯʝʣʦʚʝʢʘ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʠʝʪ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʜʦʥʘʪʦʨʦʚ ʛʣʶʢʦʟʳ 

ʷʚʣʷʝʪʩʷ ʧʠʱʝʚʦʡ ʩʘʭʘʨ (ʩʘʭʘʨʦʟʘ). ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ ʢʨʳʩ 

ʧʠʱʝʚʳʤ ʩʘʭʘʨʦʤ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ: ʢʦʥʪʨʦʣʴʥʫʶ (ʩʪʘʥʜʘʨʪʥʳʡ 

ʢʦʨʤ) ʠ ʦʧʳʪʥʫʶ (ʧʠʱʝʚʦʡ ʩʘʭʘʨ, 30 ʛ), ʫ ʢʦʪʦʨʳʭ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʚʟʷʣʠ ʢʨʦʚʴ ʜʣʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʯʝʨʝʟ ʤʝʩʷʮ ʧʨʦʚʝʣʠ ʦʪʙʦʨ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ʇʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʨʠʝʤʝ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʠʱʝʚʦʛʦ 

ʩʘʭʘʨʘ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʨʦʠʟʦʰʝʣ ʨʦʩʪ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʥʘ 25%, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ ʧʦʚʳʩʠʣʩʷ ʚ 3 ʨʘʟʘ. ʏʝʨʝʟ ʤʝʩʷʮ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʛʣʝʚʦʜʥʘʷ 

ʜʠʩʪʨʦʬʠʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʩʦʯʝʪʘʶʱʘʷʩʷ ʩ ʚʘʢʫʦʣʴʥʦʡ ʜʠʩʪʨʦʬʠʝʡ ʦʨʛʘʥʘ ʠ 

ʨʘʟʚʠʪʠʝʤ ʦʯʘʛʦʚ ʥʝʢʨʦʟʘ ʠ ʩʢʣʝʨʦʟʘ. ʂʦʨʤʣʝʥʠʝ ʢʨʳʩ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʧʠʱʝʚʳʤ ʩʘʭʘʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʫʛʣʝʚʦʜʥʦʡ ʜʠʩʪʨʦʬʠʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ.  

 

Abstract. Experimental modeling of diabetes mellitus, caused by exposure to alloxan, 

streptozotocin, dithizone in various dosages and the frequency of administration, is not entirely 

equivalent in etiopathogenetic mechanisms to the development of this pathology in humans. Of 

great interest are diet-induced modeling of the pathological process. One of the most important and 

affordable glucose donors is food sugar (sucrose). In order to study the development of diabetes 

mellitus in rats with food sugar, 2 groups of animals were formed: control (standard food) and 
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experimental (food sugar), which were taken blood for biochemical studies after 2 weeks, and a 

month later histological preparations of the pancreas were selected. With the systematic intake of 

excessive amounts of edible sugar, after 2 weeks there was an increase in blood glucose by 25%, 

while at the same time, cholesterol increased by 3 times. After a month of research, carbohydrate 

degeneration of the pancreas is observed, combined with vacuole organ dystrophy and the 

development of foci of necrosis and sclerosis. Feeding rats for a month with food sugar can serve as 

an experimental model of carbohydrate pancreatic dystrophy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʤʦʨʬʦʣʦʛʠʷ, ʘʧʦʧʪʦʟ, ʥʝʢʨʦʟ, 

ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʭʦʣʝʩʪʝʨʠʥ. 

 

Keywords: pancreas, diabetes mellitus, morphology, apoptosis, necrosis, hyperglycemia, 

cholesterol. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ (ʇɾ) ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʠʘʙʝʪʘʭ 

ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1ï7]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʭʠʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʦʙʳʯʥʦ ʚʳʟʳʚʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʣʣʦʢʩʘʥʘ, ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʘ, ʜʠʪʠʟʦʥʘ ʚ ʨʘʟʣʠʯʥʦʡ ʜʦʟʠʨʦʚʢʝ ʠ ʢʨʘʪʥʦʩʪʠ 

ʚʚʝʜʝʥʠʷ [2, ʩ. 13; 6, ʩ. 46ï49]. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʚʝʱʝʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʩʪʨʫʢʮʠʠ ɓ-

ʢʣʝʪʦʢ ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʣʦʢʩʘʥ-ʩʪʨʝʧʪʦʟʦʪʦʮʠʥʦʚʳʭ ʤʦʜʝʣʝʡ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʬʦʨʤʠʨʫʝʪʩʷ ʉɼ 1 ʠʣʠ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʘʣʣʦʢʩʘʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ 

ʜʠʘʙʝʪʝ ɻ. ʅ. ʉʥʠʛʫʨ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚʳʷʚʠʣʠ ʥʝʢʨʦʟ ɓ-ʵʥʜʦʢʨʠʥʦʮʠʪʦʚ [4, ʩ. 109]. ʈʘʟʚʠʪʠʝ 

ʩʪʨʝʧʪʦʟʦʪʦʮʠʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʜʠʘʙʝʪʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʢʘʢ çʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʪʘʢ ʠ ʘʧʦʧʪʦʟʦʤ ɓ-ʢʣʝʪʦʢ ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ ʨʘʟʥʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠè [4, ʩ. 

109]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʦʩʥʦʚʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʣʝʞʠʪ ʦʩʪʨʦʝ ʨʘʟʨʫʰʝʥʠʝ ʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ɓ-ʢʣʝʪʦʢ ʦʩʪʨʦʚʢʦʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. 

ɻʦʨʘʟʜʦ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʠʝʪ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ, ʯʘʱʝ ʚʩʝʛʦ, ʨʘʟʚʠʪʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 

ʪʠʧʘ ʚʳʟʳʚʘʝʪʩʷ ʭʨʦʥʠʯʝʩʢʠʤ ʠʟʙʳʪʢʦʤ ʫʛʣʝʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ. ʕʥʜʦʢʨʠʥʦʣʦʛʠ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʦʪʚʦʜʷʪ ʧʨʦʩʪʳʤ ʫʛʣʝʚʦʜʘʤ, ʧʦʩʪʘʚʣʷʶʱʠʤ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʛʣʶʢʦʟʳ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʩʧʘʜʘ ʧʨʠ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʚ ɾʂʊ. ʆʜʥʠʤ 

ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʜʦʥʘʪʦʨʦʚ ʛʣʶʢʦʟʳ ʷʚʣʷʝʪʩʷ ʧʠʱʝʚʦʡ ʩʘʭʘʨ (ʩʘʭʘʨʦʟʘ), 

ʢʦʪʦʨʳʡ ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʞʠʟʥʠ ʩʪʘʣ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʯʝʣʦʚʝʢʦʤ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ. 

ʀʟʙʳʪʦʢ ʩʘʭʘʨʘ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʠ ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʛʣʠʢʝʤʠʠ, 

ʩʧʦʩʦʙʥʦʡ ʠʥʠʮʠʠʨʦʚʘʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʉɼ 2 

ʪʠʧʘ. ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʩʪʠʤʫʣʠʨʫʝʪ ʫʨʦʚʝʥʴ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʪʘ-ʢʣʝʪʦʢ, ʧʨʠʚʦʜʷ ʢ 

ʠʩʪʦʱʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʠʥʩʫʣʠʥʘ, ʠʥʜʫʮʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʧʨʦʪʝʠʥʦʚ ʠ 

ʣʠʧʠʜʦʚ [2, ʩ. 8; 8, ʩ. 23; 9]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʢʣʝʪʢʘʭ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʠ ʙʝʣʢʦʚʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. 

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫʩʠʣʠʚʘʝʪ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɓ-ʢʣʝʪʦʢ, ʚʳʟʳʚʘʷ ʥʘʨʫʰʝʥʠʝ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ. ʈʘʟʚʠʚʘʝʪʩʷ 

ʧʦʨʦʯʥʳʡ ʢʨʫʛ: ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʫʩʠʣʠʚʘʝʪ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʝʱʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ [10, ʩ. 34; 11ï14]. 

ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʢʦʪʦʨʳʝ 
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ʧʨʠʚʦʜʷʪ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʠ ʪʢʘʥʠ [2, ʩ. 8]. 

ʄʦʜʝʣʴ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʛʣʶʢʦʟʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʷʤʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʦʜʥʘʢʦ ʧʨʠ ʚʳʩʦʢʠʭ ʜʦʟʘʭ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʛʣʶʢʦʟʳ ʚʳʟʳʚʘʝʪ ʨʘʩʩʪʨʦʡʩʪʚʦ ʚʦʜʥʦ-ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ 

ʙʘʣʘʥʩʘ, ʨʘʟʚʠʪʠʝ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʧʦʷʚʣʝʥʠʝ ʢʨʠʩʪʘʣʣʫʨʠʠ ʠ ʢʘʤʥʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʯʢʘʭ [2, 

ʩ. 13ï14]. 

ɺʩʘʩʳʚʘʥʠʝ ʛʣʶʢʦʟʳ ʠʟ ɾʂʊ ʧʨʠʚʦʜʠʪ ʢ ʥʘʠʙʦʣʴʰʝʡ ʩʪʠʤʫʣʷʮʠʠ ɺ-ʢʣʝʪʦʢ ʠ 

ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʠʥʩʫʣʠʥʘ, ʯʝʤ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʴ, ʤʠʥʫʷ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ʄʳ 

ʠʥʜʫʮʠʨʦʚʘʣʠ ʛʠʧʝʨʛʣʠʢʝʤʠʶ ʫ ʢʨʳʩ ʧʫʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʝʞʝʜʥʝʚʥʦʛʦ ʧʝʨʦʨʘʣʴʥʦʛʦ 

ʚʚʝʜʝʥʠʷ ʛʣʶʢʦʟʳ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʫʛʣʝʚʦʜʥʳʤ ʨʘʮʠʦʥʦʤ ʧʠʪʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʘʭʘʨʦʤ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʟʫʯʠʪʴ ʭʘʨʘʢʪʝʨ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʢʨʳʩ ʧʨʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʫʛʣʝʚʦʜʥʦʡ ʜʠʝʪʝ ʧʠʱʝʚʳʤ ʩʘʭʘʨʦʤ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 14 ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭïʩʘʤʮʘʭ, ʚʝʩʦʤ 180ï250 ʛ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʠʣʠ 2 ʛʨʫʧʧʳ: ʧʝʨʚʫʶ ʛʨʫʧʧʫ (n=7) ʢʦʨʤʠʣʠ ʫʛʣʝʚʦʜʘʤʠ (ʧʠʱʝʚʳʤ ʩʘʭʘʨʦʤ 30 ʛ), ʘ 

ʚʪʦʨʫʶ (n=7) ð ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʨʤʦʤ (ʢʦʥʪʨʦʣʴ). ʇʝʨʦʨʘʣʴʥʳʡ ʧʨʠʝʤ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ 

ʜʠʝʪʳ ʩ ʧʠʱʝʚʳʤ ʩʘʭʘʨʦʤ ʧʦʟʚʦʣʠʣ ʥʘʤ ʩʦʟʜʘʪʴ ʩʪʦʡʢʫʶ ʛʠʧʝʨʛʣʠʢʝʤʠʶ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʙʝʟ ʧʨʷʤʦʛʦ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ɓ-ʢʣʝʪʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ.  

ʏʝʨʝʟ 15 ʜʥʝʡ ʩʦʙʨʘʣʠ ʢʨʦʚʴ ʠ ʦʪʜʝʣʠʣʠ ʩʳʚʦʨʦʪʢʫ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʠʣʠ 

ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʛʣʶʢʦʟʳ ʵʥʟʠʤʘʪʠʯʝʩʢʠʤ ʢʦʣʦʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪïʩʠʩʪʝʤ Vital (ʈʦʩʩʠʷ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ 

SPSS16.0, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ, ʧʨʠ ʈ<0,05. ʏʝʨʝʟ 

ʤʝʩʷʮ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʝʣʠ ʦʪʙʦʨ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ. ʂʫʩʦʯʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʚ 

ʩʧʠʨʪʘʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʟʘʣʠʚʘʣʠʩʴ ʧʘʨʘʬʠʥʦʤ ʠ ʛʦʪʦʚʠʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ. ɻʦʪʦʚʳʝ ʧʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʠ ʠʟʫʯʘʣʠ 

ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ Olympus ɺĬ40 (ʗʧʦʥʠʷ) ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʬʦʪʦʩʲʝʤʢʦʡ ʠ ʦʧʠʩʘʥʠʝʤ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ʉʦʜʝʨʞʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ ʧʦ ʵʪʠʯʝʩʢʦʤʫ ʦʙʨʘʱʝʥʠʶ ʩ 

ʞʠʚʦʪʥʳʤʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʢʨʳʩ ʯʝʨʝʟ 

2 ʥʝʜʝʣʠ ʧʨʠʝʤʘ ʩʘʭʘʨʘ ʥʘ 25,7% (ʈ <0,05) ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ, 

ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ (ʈʠʩʫʥʦʢ 1). ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʉ. ʉ. ʎʝʣʫʡʢʦ ʩ 

ʩʦʘʚʪʦʨʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʫ ʢʨʳʩ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʚʳʰʘʣʦʩʴ, ʥʦ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʫ ʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɼʦʩʪʦʚʝʨʥʳʡ ʨʦʩʪ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʳʩ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʥʘ 

4ï5 ʥʝʜʝʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ [2, ʩ. 15].  
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ʈʠʩʫʥʦʢ 1. ʇʦʢʘʟʘʪʝʣʠ ʛʣʶʢʦʟʳ ʠ ʭʦʣʝʩʪʝʨʠʥʘ (MÑm) ʫ ʢʨʳʩ ʧʨʠ ʫʛʣʝʚʦʜʥʦʡ ʜʠʝʪʝ (ʩʘʭʘʨʦʤ). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʢʦʥʮʫ 2 ʥʝʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʢʨʳʩ ʧʨʦʠʩʭʦʜʠʪ ʚʘʨʠʘʙʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʝʝ ʫʨʦʚʝʥʴ ʦʩʪʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺ ʢʣʝʪʢʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ, ʢʦʤʧʝʥʩʠʨʫʝʤʳʝ ʦʨʛʘʥʠʟʤʦʤ. ʏʘʩʪʴ ʠʟʙʳʪʢʘ ʛʣʶʢʦʟʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʠʥʪʝʟʘ 

ʛʣʠʢʦʛʝʥʘ. ʈʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʠʥʜʫʮʠʨʫʝʪ ʧʦʚʳʰʝʥʥʫʶ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʠ ʩʪʠʤʫʣʠʨʫʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟʙʳʪʦʯʥʦʡ ʛʣʶʢʦʟʳ ʚ ʥʝʡʪʨʘʣʴʥʳʡ ʞʠʨ. ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʡ ʘʮʝʪʠʣ-ʂʦɸ, 

ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʪʘʙʦʣʠʟʤʘ ʛʣʶʢʦʟʳ, ʩʣʫʞʠʪ ʩʫʙʩʪʨʘʪʦʤ ʚ ʩʠʥʪʝʟʝ ʚʳʩʰʠʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ɺɾʂ), ʢʦʪʦʨʳʝ ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʠ ʟʘʧʘʩʘʶʪʩʷ ʚ ʬʦʨʤʝ ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʜʦʚ, ʥʦ 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʭʦʣʝʩʪʝʨʠʥ. 

ʉʦʛʣʘʩʥʦ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʪʝʯʝʥʠʝ 2 ʥʝʜʝʣʴ ʚʳʨʦʩʣʘ ʚ 

2,97 ʨʘʟʘ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ (ʈ<0,001). ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʢʨʳʩ ʧʠʱʝʚʳʤ ʩʘʭʘʨʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʙʣʘʛʦʜʘʨʷ ʝʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʛʣʠʢʦʛʝʥ, 

ʪʨʠʛʣʠʮʝʨʠʜʳ ʠ ʭʦʣʝʩʪʝʨʠʥ. ʅʘ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ 

ʚ ʢʨʦʚʠ ʥʘ 26,7% ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʦʣʝʩʪʝʨʠʥʘ ʚ 2,97 ʨʘʟʘ. 

ʈʘʙʦʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ, ʟʘʪʨʘʛʠʚʘʶʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʵʥʜʦʢʨʠʥʥʫʶ ʯʘʩʪʴ ʞʝʣʝʟʳ [2ï4, 7, 15].  

ɺ ʨʘʙʦʪʝ ʃ. ɸ. ɿʚʝʥʠʛʦʨʦʜʩʢʦʡ ʠ ʅ. ʕ. ʍʘʯʘʪʫʨʷʥʠ ʦʪʤʝʯʘʝʪʩʷ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʵʥʜʦ- 

ʠ ʵʢʟʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʇɾ [16, ʩ. 57]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʵʥʜʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʠ ʇɾ ʦʪʤʝʯʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚʥʝʰʥʝʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʇɾ. 

ʇʨʠ ʦʙʟʦʨʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʢʨʳʩ, 

ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʥʘ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʠ ʩʘʭʘʨʦʤ, ʤʳ ʪʘʢʞʝ 

ʬʠʢʩʠʨʦʚʘʣʠ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʵʥʜʦʢʨʠʥʥʦʛʦ, ʪʘʢ ʠ ʵʢʟʦʢʨʠʥʥʦʛʦ ʘʧʧʘʨʘʪʦʚ ʇɾ (ʈʠʩʫʥʦʢ 2).  

ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʘʮʠʥʫʩʦʚ ʵʢʟʦʢʨʠʥʥʦʡ ʯʘʩʪʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ. ɺ ʵʪʠʭ ʘʮʠʥʫʩʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʨʦʩʚʝʪʣʝʥʠʝ ʮʠʪʦʧʣʘʟʤʳ ʘʮʠʥʦʮʠʪʦʚ ʠ ʧʝʨʝʤʝʱʝʥʠʝ 

ʠʭ ʷʜʝʨ ʢ ʧʝʨʠʬʝʨʠʠ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʷʜʝʨ ʘʮʠʥʦʮʠʪʦʚ ʠ ʠʭ ʛʠʧʝʨʭʨʦʤʠʷ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʘʮʠʥʦʮʠʪʳ ʪʝʨʷʶʪ ʩʚʦʠ ʷʜʨʘ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʩʚʝʪʣʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʟʘʧʦʣʥʝʥʥʳʝ ʩʤʝʩʴʶ ʛʣʠʢʦʛʝʥʘ ʠ ʣʠʧʠʜʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʘʮʠʥʫʩʦʚ ʥʝ ʫʜʘʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ 

ʮʝʥʪʨ ʘʮʠʥʦʟʥʦʡ ʢʣʝʪʢʠ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʦʙʣʠʪʝʨʘʮʠʠ ʠʩʪʦʢʦʚ ʧʨʦʪʦʢʦʚ 

ʵʢʟʦʢʨʠʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʬʫʥʢʮʠʡ ʘʮʠʥʦʮʠʪʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʝ, ʣʠʙʦ ʧʦʣʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʚ ʠʭ 

ʮʠʪʦʧʣʘʟʤʝ ʛʨʘʥʫʣ ʟʠʤʦʛʝʥʘ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʘʮʠʥʦʮʠʪʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʚʘʢʫʦʣʠ, 

ʟʘʧʦʣʥʝʥʥʳʝ ʛʣʠʢʦʛʝʥʦʤ, ʠ ʥʘʧʦʤʠʥʘʶʪ ʩʪʨʫʢʪʫʨʫ ʛʣʠʢʦʛʝʥʦʟʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʦʪʜʝʣʴʥʳʭ 
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ʘʮʠʥʘʨʥʳʭ ʢʣʝʪʢʘʭ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʧʫʩʪʦʪʳ, ʯʝʪʢʦ ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʚʦʝʦʙʨʘʟʥʦʡ 

ʤʝʤʙʨʘʥʦʡ, ʠ ʢʘʨʪʠʥʘ ʥʘʧʦʤʠʥʘʝʪ ʛʠʘʣʠʥʦʟ ʪʢʘʥʠ. 
 

 
 

ʈʠʩʫʥʦʢ 2. ʇʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ʢʨʳʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʫʛʣʝʚʦʜʥʦʤ ʨʘʮʠʦʥʝ (ʩʘʭʘʨ), ʫʚ. 

Ĭ400. 

 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʡ ʵʥʜʦʢʨʠʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʯʘʛʠ ʤʝʣʢʠʭ ʥʝʢʨʦʟʦʚ ʠ ʤʫʪʥʦʛʦ ʥʘʙʫʭʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʵʥʜʦʢʨʠʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʞʝʣʝʟʳ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨʦʚ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ. ʆʩʪʨʦʚʢʠ ʃʘʥʛʝʨʛʘʥʩʘ ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʨʠʯʫʜʣʠʚʫʶ ʬʦʨʤʫ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʘʨʮʠʘʣʴʥʦʤʫ ʥʝʢʨʦʟʫ ʠ ʥʘʯʠʥʘʶʪ ʟʘʤʝʱʘʪʴʩʷ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ (ʈʠʩʫʥʦʢ 3). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʨʘʞʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʭʚʘʪʳʚʘʝʪ, 

ʢʘʢ ʵʥʜʦʢʨʠʥʥʳʡ, ʪʘʢ ʠ ʵʢʟʦʢʨʠʥʥʳʡ ʘʧʧʘʨʘʪ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. 
 

 
 

ʈʠʩʫʥʦʢ 3. ɸʪʨʦʬʠʷ ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ, ʫʚ. Ĭ400. 
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ʅʘʙʣʶʜʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʦʨʛʘʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʦʪʤʝʯʘʝʪʩʷ ʦʙʣʠʪʝʨʘʮʠʷ ʚʥʫʪʨʠʦʨʛʘʥʥʳʭ ʩʦʩʫʜʦʚ ʠ ʟʘʤʝʱʝʥʠʝ ʠʭ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤʠ 

ʪʷʞʘʤʠ. ʉʦʭʨʘʥʠʚʰʠʡʩʷ ʧʨʦʩʚʝʪ ʩʦʩʫʜʦʚ ʥʘʜʝʣʝʥ ʨʳʭʣʦʡ ʩʪʝʥʢʦʡ, ʧʨʦʧʠʪʘʥʥʦʡ ʛʣʶʢʦʟʦʡ. 

ʉʪʝʥʢʘ ʩʦʩʫʜʦʚ ʚʳʛʣʷʜʠʪ ʥʘʙʫʭʰʝʡ, ʦʪʝʯʥʦʡ, ʩ ʟʘʭʚʘʪʦʤ ʧʘʨʘʚʘʟʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

 

ɺʳʚʦʜ 

ʂʦʨʤʣʝʥʠʝ ʢʨʳʩ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʧʠʱʝʚʳʤ ʩʘʭʘʨʦʤ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʵʥʜʦ- ʠ 

ʵʢʟʦʢʨʠʥʥʦʛʦ ʘʧʧʘʨʘʪʦʚ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʫʛʣʝʚʦʜʥʦʡ 

ʜʠʩʪʨʦʬʠʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ.  

ʋʛʣʝʚʦʜʥʘʷ ʜʠʩʪʨʦʬʠʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʩʦʯʝʪʘʝʪʩʷ ʩ ʚʘʢʫʦʣʴʥʦʡ ʜʠʩʪʨʦʬʠʝʡ 

ʦʨʛʘʥʘ ʠ ʨʘʟʚʠʪʠʝʤ ʦʯʘʛʦʚ ʥʝʢʨʦʟʘ ʠ ʩʢʣʝʨʦʟʘ.  
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʜʦʩʪʠʛʘʝʪ 40%. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʩ ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ 

ʧʫʪʝʡ ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʥʦʛʣʘʩʠʷ ʧʦ 46ï77% ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, 

ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʪ ʥʝʛʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʨʘʩʧʘʜʘ ʦʧʫʭʦʣʠ ʥʘ ʦʨʛʘʥʠʟʤ ʙʦʣʴʥʦʛʦ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʣʫʯʰʝʥʠʝ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʢʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʠʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʢʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʫ ʙʦʣʴʥʳʭ ʩ 

ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʥʘʤʠ ʩʧʦʩʦʙʘ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʢʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʜʝʣʘʝʪ ʜʠʘʛʥʦʟ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʳʤ ʠ ʪʦʯʥʳʤ, 

ʥʦ ʝʱʝ ʠ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʘïʫʨʦʣʦʛʘ ʠ ʝʛʦ ʣʠʯʥʦʛʦ ʦʧʳʪʘ, 

ʧʦʟʚʦʣʷʝʪ ʫʥʠʬʠʮʠʨʦʚʘʪʴ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʜʠʘʛʥʦʟ ʛʠʧʝʨʪʨʦʬʠʷ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʠ ʨʘʢ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. 
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Abstract. The prevalence and incidence of prostate cancer is gradually increasing both in our 

country and in countries near and far abroad. The difficulties in the differential diagnosis of prostate 

cancer are convincingly evidenced by the fact that the level of diagnostic errors reaches 40%. It 

should be noted that in assessing the differential diagnostic capabilities of the indicators of 

the clinical and special examination methods for patients with lower urinary tract symptoms, 

disagreements were found in 46ï77% of the analyzed clinical signs, the changes of which mainly 

reflect the negative nature of the effect of tumor decay products on the patientôs body. The aim of 

the study was to improve the early diagnosis of prostate cancer by using the mathematical method 

of differential diagnosis of prostate pathology, as well as the rationale for the proposed method for 

early diagnosis of prostate cancer in patients with clinical symptoms. Using our proposed method 

for early diagnosis of prostate cancer makes the diagnosis not only reliable and accurate, but also 

independent of the level of qualification of the urologist and his personal experience, allows you to 

unify, optimize and personify the differential diagnosis of prostatic hypertrophy and prostate cancer. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʢ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʛʠʧʝʨʪʨʦʬʠʷ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, 

ʜʠʘʛʥʦʩʪʠʢʘ. 

 

Keywords: prostate cancer, prostate hypertrophy, diagnosis. 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʘʢʦʤ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ (ʈʇɾ) ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʚ ʩʪʨʘʥʘʭ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʠ 

ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʫʨʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ [1]. ʄʫʞʯʠʥʝ ʚ 

ʚʦʟʨʘʩʪʝ 45 ʣʝʪ ʩ ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʭʦʜʠʪʴ 

ʫʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʠʥ ʨʘʟ ʚ 

ʧʦʣʪʦʨʘ ʛʦʜʘ [1, ʩ. 34]. ʉʦʛʣʘʩʥʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʜʦʞʠʚʝʪ ʜʦ 75 ʣʝʪ, ʠʤʝʝʪ 41,54% ð ʨʠʩʢ ʢʘʨʮʠʥʦʤʳ 

ʧʨʦʩʪʘʪʳ, ʠ 9,51% ð ʨʠʩʢ ʥʘʣʠʯʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʈʇɾ, ʘ ʪʘʢʞʝ 3,1ï3,5% ð ʨʠʩʢ 

ʫʤʝʨʝʪʴ ʦʪ ʵʪʦʡ ʦʧʫʭʦʣʠ [2, ʩ. 153].  

ʆ ʪʨʫʜʥʦʩʪʷʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʜʦʩʪʠʛʘʝʪ 40% [3, ʩ. 53]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʠʩʢ ʢʨʠʪʝʨʠʝʚ ʠ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 

ʬɻʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ [3, ʩ. 53]. 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʝʨʚʠʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʙʦʣʴʥʳʭ ʈʇɾ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʪʨʘʥʩʨʝʢʪʘʣʴʥʘʷ ʩʦʥʦʛʨʘʬʠʷ (ʊʈʋɿʀ) ð 60%, ʥʘʠʤʝʥʴʰʫʶ ð ʫʨʦʚʝʥʴ ʧʨʦʩʪʘʪ-

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʥʪʠʛʝʥʘ (ʇʉɸïʪʝʩʪ) ð 26%, ʥʦ ʢʘʞʜʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 68% ð ʊʈʋɿʀ, ʧʦ 56% ð ʧʘʣʴʮʝʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʘʪʳ (ʇʀʇ) ʠ ʇʉɸïʪʝʩʪ [4ï5]. ʄʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʚʩʝʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʨʠʘʜʳ ʩʦʩʪʘʚʣʷʝʪ 

60,2ï87,5% [1, ʩ. 35]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʩ 

ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʥʦʛʣʘʩʠʷ ʧʦ 46ï77% 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʪʨʘʞʘʶʪ ʥʝʛʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʦʧʫʭʦʣʠ ʥʘ ʦʨʛʘʥʠʟʤ ʙʦʣʴʥʦʛʦ. 
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ɺʝʨʦʷʪʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝ ʙʳʣʠ ʩʪʨʦʛʦ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʈʇɾ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ, ʥʘʧʨʠʤʝʨ, ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʇʉɸ. 

ʀʪʘʢ, ʤʘʩʩʦʚʳʡ ʩʢʨʠʥʠʥʛ ʈʇɾ ʫ ʙʦʣʴʥʳʭ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʫʨʦʣʦʛʠʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʙʦʣʴʥʦʛʦ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʚʦʧʨʦʩ ʦ ʧʦʠʩʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ [4, ʩ. 76]. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʥʢʨʝʪʥʦʤ ʧʘʮʠʝʥʪʝ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʩʥʠʞʝʥʠʝ ʜʦʣʠ 

ʩʫʙʲʝʢʪʠʚʠʟʤʘ, ʟʥʘʯʠʤʦʩʪʠ ʣʠʯʥʦʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʙʦʪʝ ʚʨʘʯʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʨʦʣʦʛʫ ʚ ʧʣʘʥʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʠʠ 

ʧʨʦʩʪʘʪʳ.  

ʂʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʪ ʣʝʛʢʦ ʧʨʠʤʝʥʷʪʴ ʚʤʝʩʪʝ ʩ çʪʚʦʨʯʝʩʢʠʤ ʤʝʪʦʜʦʤè 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʠʩʢʫʩʩʪʚʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʠʥʦʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʤʥʦʛʦʣʝʪʥʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʝʝ ʧʦʣʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʥʘʨʘʙʦʪʘʥʥʳʡ çʢʦʣʣʝʢʪʠʚʥʳʡ ʦʧʳʪè ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʣʫʯʰʝʥʠʝ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʠʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, 

ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ ʫ ʙʦʣʴʥʳʭ ʩ 

ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʥʘ ʙʘʟʝ ɻɹʋɿ ʈʄ çʄʈʎʂɹè. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʜʘʥʥʳʭ ʦ 200 ʙʦʣʴʥʳʭ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʩ 2014 ʧʦ 2019 ʛ. 

ʚʢʣʶʯʠʪʝʣʴʥʦ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʘʨʩʝʥʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʠʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. ɺ ʧʝʨʚʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʝʥʳ 

ʧʘʮʠʝʥʪʳ ʩ ʛʠʧʝʨʧʣʘʟʠʝʡ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ (ɻʇ) ɻʇ ʠ ʈʇɾ (ʧʦ 100 ʧʘʮʠʝʥʪʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʈʇɾ ʫ 49% ʧʘʮʠʝʥʪʦʚ ʚʳʧʦʣʥʝʥʘ ʨʘʜʠʢʘʣʴʥʘʷ 

ʧʨʦʩʪʘʪʵʢʪʦʤʠʷ. ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʢʣʠʥʠʯʝʩʢʘʷ ʘʧʨʦʙʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ ʫ ʙʦʣʴʥʳʭ ʩ ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ. ɹʳʣʠ ʚʢʣʶʯʝʥʳ 

100 ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 41 ʜʦ 75 ʣʝʪ. ɼʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ 

ʤʝʪʦʜʠʢʘ ʥʝʦʜʥʦʨʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʤʝʪʦʜʝ ɹʘʡʝʩʘ ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʬʦʨʤʫʣʘʤ [5, ʩ. 21]: 
 

DK (ʭi) = 100 lg (P* (xi/A1))/(ʈ*(ʭi/ɸ2)) 

I(ʭi) = DK (ʭi)*0,5*[ P* (xi/A1))-(ʈ*(ʭi/ɸ2)] 
 

ʛʜʝ DK ð ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ; P*(xi/A1) ð ʯʘʩʪʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʜʠʘʧʘʟʦʥʘ ʧʨʠʟʥʘʢʠ ʭi ʫ ʙʦʣʴʥʳʭ ʛʠʧʝʨʧʣʘʟʠʝʡ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ; P*(xi/A2) ð ʯʘʩʪʦʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠʟʥʘʢʠ ʭi ʫ ʙʦʣʴʥʳʭ ʈʇɾ; ʭi ð ʦʙʲʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʙʦʣʴʥʦʛʦ, I ð ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ. 

ɺʣʠʷʶʱʠʤʠ ʥʘ ʪʦʯʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʞʜʫ ɻʇ ʠ ʉʇ ʩʯʠʪʘʣʠ 

ʪʦʣʴʢʦ ʪʝ ʧʘʨʘʤʝʪʨʳ ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ, ʩʫʤʤʘʨʥʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʣʘ ʟʥʘʯʝʥʠʝ 0,5, ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʪʦʜʘ.  

ʂʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʩ ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʦʙʩʣʝʜʦʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʫʨʦʣʦʛʦʚ. ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ɻɹʋɿ ʈʄ 
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çʄʈʎʂɹè. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʫʪʴ ʩʧʦʩʦʙʘ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʮʝʥʠʚʘʶʪ ʚʩʝ 

ʠʤʝʶʱʠʝʩʷ ʦʙʲʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ ʩ ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ 

ʧʫʪʝʡ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʨʘʩʩʯʠʪʳʚʘʶʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (DK), ʢʦʪʦʨʳʝ 

ʚʳʯʠʩʣʷʶʪʩʷ, ʠ ʟʘ ʜʦʩʪʠʞʝʥʠʝʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

95% (ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ ʧʦʨʦʛʦʚʳʭ ʩʫʤʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ [5] ʧʨʦʛʥʦʟʠʨʫʶʪ 

ʜʠʘʛʥʦʟ ɻʇ ʠʣʠ ʈʇɾ (ʊʘʙʣʠʮʘ). 

ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʈʇɾ ʫ ʙʦʣʴʥʳʭ ʩ ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʋ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʠʟʤʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʟʠʢʦʫʨʝʪʨʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʧʦʩʪʘʚʣʷʶʪ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ ʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʥʝʡ DK, 

ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʩʫʤʤʠʨʫʶʪʩʷ. ʇʨʠ ʚʝʣʠʯʠʥʝ ʩʫʤʤʳ DK, ʨʘʚʥʦʡ 110, ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 95% 

ʜʠʘʛʥʦʩʪʠʨʫʶʪ ɻʇ, ʪʨʝʙʫʝʪ ʥʘʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ. ɿʘ ʜʦʩʪʠʞʝʥʠʝʤ ʧʦʨʦʛʘ, 

ʨʘʚʥʦʤʫ 120, ð ʧʨʝʦʙʣʘʜʘʥʠʝ ʦ ʈʇɾ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ ʙʠʦʧʩʠʠ ʧʨʦʩʪʘʪʳ. ʇʨʠ 

ʧʦʣʫʯʝʥʠʠ ʩʫʤʤʳ DK, ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʩʦʩʪʦʷʥʠʝ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʪʨʝʙʫʶʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ 

(ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʧʠʨʘʣʴʥʦʡ ʪʦʤʦʛʨʘʬʠʠ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʠʣʠ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʩʮʠʥʪʠʛʨʘʬʠʠ ʩʢʝʣʝʪʘ, ʨʘʩʯʝʪʘ ʬʨʘʢʮʠʡ ʧʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʘʥʪʠʛʝʥʘ, ʝʛʦ ʩʦʦʪʥʦʰʝʥʠʡ, ʩʢʦʨʦʩʪʠ ʝʛʦ ʨʦʩʪʘ ʚ ʛʦʜ, ʩʨʦʢ ʫʜʚʦʝʥʠʷ ʝʛʦ ʦʙʱʝʡ ʬʨʘʢʮʠʠ ʠ ʜʨ., 

ʪʘʢʞʝ ʧʦ ʠʪʦʛʘʤ ʠ ʙʠʦʧʩʠʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ).  
 

ʊʘʙʣʠʮʘ.  

ʀʅʌʆʈʄɸʊʀɺʅʆʉʊʔ ʇʈʀɿʅɸʂʆɺ ʀ ɿʅɸʏɽʅʀʁ ɼʀɸʇɸɿʆʅʆɺ  

ɼʃʗ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ʈʇɾ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ʈʭi ɸ1ʈʭi /ɸ2 DK   I 

ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ, ʛʦʜʘ 

ɼʦ 60 0,107 0,199 ī18,9 1,24 

61-70 0,458 0,498 +1,35 0,005 

71-80 0,335 0,201 +15,54 0,79 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ,  ʛʦʜʘ 

ɼʦ 2 0,245 0,701 ī19,12 2,31 

2-3 0,123 0,125 ī7,12 0,04 

ɹʦʣʝʝ 3 0,548 0,214 +23,21 3,98 

ɾʘʣʦʙʳ ʥʘ ʙʦʣʴ ʚ ʧʦʜʚʟʜʦʰʥʦʡ ʦʙʣʘʩʪʠ     

ɼʘ 0,038 0,415 ī71,45 10,25 

ʅʝʪ 0,977 0,701 +13,54 1,25 

ʉʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʝʩʷʮʝʚ 

ʅʝʪ 0,945 0,861 +7,31 0,21 

ɼʦ 10 ʢʛ 0,074 0,054 +8,21 0,09 

ɹʦʣʝʝ 10 ʢʛ 0,015 0,214 ī95,21 6,24 

ʋʯʘʱʝʥʥʦʝ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ 

ɼʘ 1 0,244 +17,24 2,78 

ʅʝʪ 0 0,108 ī12,14 2,09 

ɿʘʪʨʫʜʥʝʥʥʦʝ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ 

ɼʘ 0,997 0,954 +3,11 0,12 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ʈʭi ɸ1ʈʭi /ɸ2 DK   I 

ʅʝʪ 0,009 0,075 ī94,45 3,21 

ʆʱʫʱʝʥʠʝ ʥʝʧʦʣʥʦʛʦ ʦʧʦʨʦʞʥʝʥʠʷ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ 

ɼʘ 0,987 0,844 +25,11 0,12 

ʅʝʪ 0,009 0,451 ī111,32 3,31 

ʆʩʪʨʘʷ ʟʘʜʝʨʞʢʘ ʤʦʯʠ ʚ ʘʥʘʤʥʝʟʝ     

ɼʘ 0,457 0,648 ī13,25 3,25 

ʅʝʪ 0,547 0,128 +16,25 1,44 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ, ʤʤ ʨʪ. ʩʪ. 

ɼʦ 140 0,458 0,654 ī12,21 2,12 

140 ʠ ʙʦʣʝʝ 0,235 0,258 +13,97 2,65 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ, ʤʤ ʨʪ. ʩʪ. 

ɼʦ 80 0,425 0,745 ī9,32 1,02 

ɹʦʣʝʝ 80 0,532 0,321 +21,37 1,44 

ʏʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʤʠʥʫʪʫ     

ɼʦ 16 0,214 0,746 ī13,24 3,78 

17 ʠ ʙʦʣʝʝ 0,325 0,214 +37,17 5,75 

ɸʫʩʢʫʣʴʪʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʳʭʘʥʠʷ 

ɺʝʟʠʢʫʣʷʨʥʦʝ 0,64 0,64 0 0 

ɾʝʩʪʢʦʝ 0,189 0,075 ī68,24 0,24 

ʅʘʣʠʯʠʝ ʭʨʠʧʦʚ 0,174 0,214 +6,75 5,32 

ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʴʮʝʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʘʪʳ  

ʋʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ 0,032 0,532 +18,55 2,65 

ɼʘ 0,984 0,874 ī41,21 5,25 

ʅʝʪ      

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʪʫʨʦʚ 

ʏʝʪʢʠʝ 0,87 0,528 +18,87 4,78 

ʅʝʯʝʪʢʠʝ  0,12 0,485 ī41,21 0,45 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʪʢʘʥʠ ʧʨʦʩʪʘʪʳ  

ʕʣʘʩʪʠʯʥʘʷ 0,87 0,111 +85,65 30,25 

ʇʣʦʪʥʘʷ 0,189 0,555 ī45,25 8,45 

ʍʨʷʱʝʧʦʜʦʙʥʦʡ 0 0,333 ī120,0 9,98 

ʅʘʣʠʯʠʝ ʧʘʣʴʧʠʨʫʝʤʳʭ ʫʟʣʦʚ  

ɼʘ 0,883 0,553 +20,32 3,35 

ʅʝʪ 0,117 0,447 ī58,21 9,60 

ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ ʧʨʦʩʪʘʪʳ 

ɸʩʠʤʤʝʪʨʠʷ 0,099 0,421 ī62,86 10,12 

ɽʩʪʴ ʘʩʠʤʤʝʪʨʠʠ 0,901 0,579 + 19,20 3,09 

ʇʦʜʚʠʞʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʨʷʤʦʡ ʢʠʰʢʠ 

ɹʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ  0,189 0,491 ī41,46 6,26 

ʊʨʫʜʥʦ ʩʤʝʱʘʝʤʘ 0,748 0,5 + 17,49 2,17 

ʄʘʩʩʘ ʪʝʣʘ ʧʘʮʠʝʥʪʘ, ʢʛ 

ɼʦ 60  0,189 0,491 ī41,46 6,26 

61-80 0,748 0,5 + 17,49 2,17 

81 ʠ ʙʦʣʝʝ 0,063 0,009 +84,51 2,28 

ʏʘʩʪʦʪʘ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ ʥʦʯʴʶ, ʨʘʟ 

ɼʦ 5  0,234 0,763 ī51,33 13,58 

6 ʠ ʙʦʣʝʝ 0,766 0,237 + 50,95 13,48 

ʏʘʩʪʦʪʘ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ, ʨʘʟ ʚ ʩʫʪʢʠ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ʈʭi ɸ1ʈʭi /ɸ2 DK   I 

ɼʦ 11 0,072 0,265 ī56,59 5,46 

11-15 0,324 0,577 ī25,06 2,62 

ɹʦʣʝʝ 15 0,604 0,158 + 58,24 12,99 

ʇʉɸ ʦʙʱʠʡ, ʥʛ / ʤʣ 

ɼʦ 4,4  0,577 0,544 +2,56 0,04 

4,41-6,0 0,235 0,07 + 52,60 4,34 

6,01-10,0 0,125 0,193 ī18,87 0,64 

10,01 ʠ ʙʦʣʝʝ 0,063 0,193 ī48,62 3,16 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʯʠ ʚ ʧʦʨʮʠʠ (ʩʨʝʜʥʝʝ), ʤʣ 

ɼʦ 150  0,126 0,053 +37,61 1,37 

151 ʠ ʙʦʣʝʝ  0,874 0,947 ī3,48 0,13 

ɹʝʣʦʢ ʚ ʤʦʯʝ, ʛ/ʩʫʪ 

ɼʦ 0,033 0,514 0,395 + 11,44 0,68 

0,034 ʠ ʚʳʰʝ 0,486 0,605 ī9,51 0,57 

ʨʅ ʤʦʯʠ 

ʉʣʘʙʦ-ʢʠʩʣʘʷ 0,009 0,035 ī58,98 0,77 

ʅʦʨʤʘ 0,622 0,895 ī15,80 2,16 

ʑʝʣʦʯʥʘʷ 0,369 0,070 +72,19 10,79 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʤʦʯʠ, ʫ. ʝ. 

ɼʦ 1011 0,162 0,456 ī44,94 6,61 

1012-1020  0,658 0,474 + 14,24 1,31 

1021 ʠ ʙʦʣʝʝ  0,18 0,07 +41,02 2,26 

ʂʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʚ ʤʦʯʝ 

ɼʦ 10 0,4 0,56 ī12,61 1,01 

11-50 0,54 0,15 + 55,63 10,85 

51 ʠ ʙʦʣʝʝ  0,06 0,29 -68,43 7,87 

ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʤʦʯʝ 

ɼʦ 5 0,54 0,49 +4,22 0,11 

6-50 0,32 0,23 + 14,34 0,65 

51 ʠ ʙʦʣʝʝ 0,14 0,28 ī30,1 2,11 

ɺʤʝʩʪʠʤʦʩʪʴ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ ʧʨʠ ʋɿʀ, ʤʣ 

ɼʦ 200 0,108 0,522 ī68,42 14,16 

201 ʠ ʙʦʣʝʝ  0,054 0,337 ī71,52 10,12 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʦʯʥʦʡ ʤʦʯʠ ʧʨʠ ʋɿʀ, ʤʣ  

ɼʦ 50 0,108 0,281 ī41,53 3,59 

51-100 0,171 0,281 ī21,57 1,19 

101- 200 0,198 0,246 ī9,43 0,23 

201 ʠ ʙʦʣʝʝ 0,523 0,193 +43,29 7,14 

ʐʠʨʠʥʘ ʧʨʦʩʪʘʪʳ, ʩʤ     

ɼʦ 4,0  0,018 0,167 ī96,74 7,21 

4,1 - 5,0 0,252 0,395 ī19,52 1,4 

5,1 -6,0 0,459 0,325 + 14,99 1,0 

6,01 ʠ ʙʦʣʝʝ 0,270 0,114 +37,45 2,92 

ɺʳʩʦʪʘ ʧʨʦʩʪʘʪʳ, ʩʤ  

ɼʦ 4,0  0,126 0,43 ī53,31 8,1 

4,01-5,0 0,459 0,368 + 9,6 0,44 

5,01-6,0 0,261 0,175 + 17,36 0,75 

6,01 ʠ ʙʦʣʝʝ 0,153 0,026 +76,97 4,89 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ʈʭi ɸ1ʈʭi /ɸ2 DK   I 

ɼʣʠʥʘ ʧʨʦʩʪʘʪʳ, ʩʤ 

ɼʦ 4,0 0,207 0,509 ī9,07 5,9 

4,01-5,0 0,514 0,351 + 16,57 1,35 

5,01-6,0 0,162 0,114 + 15,26 0,37 

6,01 ʠ ʙʦʣʝʝ 0,117 0,026 +65,32 2,97 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʧʨʦʩʪʘʪʳ, ʤʣ 

ɼʦ 50  0,08 0,41 ī70,97 11,71 

51-150  0,82 0,57 +15,79 1,97 

151 ʠ ʙʦʣʝʝ  0,1 0,02 +77,06 3,08 

ʕʭʦʛʝʥʥʦʩʪʴ ʧʨʦʩʪʘʪʳ ʧʨʠ ʋɿʀ 

ʅʦʨʤʘ 0,072 0,265 ī56,59 5,46 

ʉʥʠʞʝʥʘ  0,324 0,577 ī25,06 2,62 

ʋʚʝʣʠʯʝʥʘ 0,604 0,158 +58,24 12,99 

ʕʭʦʛʝʥʥʦʩʪʴ ʫʟʣʘ ʧʨʠ ʋɿɼ 

ʅʦʨʤʘ 0,73 0,474 +18,75 2,4 

ʉʥʠʞʝʥʘ 0,054 0,465 ī93,51 19,22 

ʋʚʝʣʠʯʝʥʘ  0,216 0,061 +54,91 4,26 

ʉʦʩʪʦʷʥʠʝ ʢʘʧʩʫʣʳ ʧʨʦʩʪʘʪʳ ʧʨʠ ʋɿʀ 

ʅʦʨʤʘ  0,901 0,478 +27,53 5,82 

ʇʦʚʨʝʞʜʝʥʘ  0,099 0,522 ī72,2 15,27 

ʆʙʲʝʤ ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠ ʋɿʀ, ʤʣ 

ɼʦ 10,0  0,833 0,446 +27,13 5,25 

10,1 ʠ ʙʦʣʝʝ 0,167 0,554 ī52,08 10,08 

ɸʩʠʤʤʝʪʨʠʷ ʞʝʣʝʟʳ ʧʨʠ ʋɿʀ 

ʅʝʪ 0,928 0,54 +23,52 4,56 

ɼʘ 0,072 0,46 ī80,54 15,62 

ʇʨʠʤʝʯʘʥʠʝ: ʈʭi ð ʯʘʩʪʦʪʘ ʜʠʘʧʘʟʦʥʘ ʧʨʠʟʥʘʢʠ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ɻʇ; ɸ1ʈʭi /ɸ2 ð ʯʘʩʪʦʪʘ 

ʜʠʘʧʘʟʦʥʘ ʧʨʠʟʥʘʢʠ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʈʇɾ; DK ð ʚʝʣʠʯʠʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠʟʥʘʢʠ;   I ð ʩʫʤʤʘʨʥʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʚʩʝʭ ʜʠʘʧʘʟʦʥʦʚ. 

 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ ʫ ʙʦʣʴʥʳʭ ʩ ʩʠʤʧʪʦʤʘʤʠ ʥʠʞʥʠʭ ʤʦʯʝʚʳʭ ʧʫʪʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʝʛʦ 

ʦʩʥʦʚʝ ʣʝʞʠʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʘʮʠʝʥʪʘ ʩ 

ʧʘʪʦʣʦʛʠʝʡ ʧʨʦʩʪʘʪʳ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ 

ʜʠʘʛʥʦʟʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʠ ʧʦʚʪʦʨʥʦʡ ʙʠʦʧʩʠʠ ʧʨʦʩʪʘʪʳ ð 87,5% ʠ 90,0% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,05). 

ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʈʇɾ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʚ 47,5% ʠ 68,2% ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ 

ʧʝʨʚʠʯʥʦʡ ʠ ʧʦʚʪʦʨʥʦʡ ʙʠʦʧʩʠʠ ʧʨʦʩʪʘʪʳ, ʨ <0,01. ɼʠʘʛʥʦʟ ɻʇ, ʧʦ ʜʘʥʥʳʤ ʩʫʤʤʳ DK ʤʝʥʝʝ 

110, ʧʨʦʛʥʦʟʠʨʦʚʘʣʠ 61,4% ʙʦʣʴʥʳʭ, ʨ <0,05. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʠʘʛʥʦʟʘ ʈʇɾ ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʠ 

ʧʦʚʪʦʨʥʦʡ ʙʠʦʧʩʠʠ ʧʨʦʩʪʘʪʳ ʫ ʤʫʞʯʠʥ ʩ ʩʫʤʤʦʡ DK ʙʦʣʝʝ ð 130 ʫʩʪʘʥʦʚʣʝʥ ʚ 10,2% ʠ 

17,4% ʧʘʮʠʝʥʪʦʚ (ʨ>0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʥʫʞʥʳʭ ʙʠʦʧʩʠʡ ʧʨʦʩʪʘʪʳ ʚ 84ï90% ʥʘʙʣʶʜʝʥʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʥʘʤʠ ʩʧʦʩʦʙʘ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈʇɾ 

ʜʝʣʘʝʪ ʜʠʘʛʥʦʟ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʳʤ ʠ ʪʦʯʥʳʤ, ʥʦ ʝʱʝ ʠ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʫʨʦʚʥʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʘ-ʫʨʦʣʦʛʘ ʠ ʝʛʦ ʣʠʯʥʦʛʦ ʦʧʳʪʘ, ʧʦʟʚʦʣʷʝʪ ʫʥʠʬʠʮʠʨʦʚʘʪʴ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʜʠʘʛʥʦʟ ɻʇ ʠ ʈʇɾ, ʧʨʠ ʚʩʝʤ ʵʪʦʤ 
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ʵʢʦʥʦʤʷ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʢʘʢ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʫʨʦʣʦʛʦʤ, ʪʘʢ ʠ ʥʘ 

ʥʘʟʥʘʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʵʪʦʡ ʪʷʞʝʣʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ (ʪʨʦʧʦʥʠʥ I, T ʠ C) ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʝʛʫʣʷʮʠʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ. ʄʫʪʘʮʠʠ ʚ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʘʭ 

ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʘʨʜʠʦʤʠʦʧʘʪʠʡ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʛʠʙʝʣʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʚ ʢʨʦʚʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʥʝʢʦʪʦʨʳʭ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ 

ʦʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʤʠʦʢʘʨʜʠʪʳ, ʩʝʨʜʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ɺ ʵʪʦʤ ʦʙʟʦʨʝ 

ʦʙʦʙʱʝʥʳ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʷʭ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ, ʠʭ ʨʦʣʠ ʚ 

ʨʝʛʫʣʷʮʠʠ ʩʦʢʨʘʱʝʥʠʡ ʤʠʦʢʘʨʜʘ ʠ ʢʣʠʥʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ. 

 

Abstract. Cardiac troponins (troponin I, T, and C) play an important role in the regulation of 

contractile function of the heart muscle. Mutations in cardiac troponins are associated with 

the development of various types of cardiomyopathies, which lead to heart failure and death. 

The determination of the concentration of cardiac troponins in the blood is used in the diagnosis of 

some cardiovascular diseases, including acute myocardial infarction, myocarditis, heart failure. This 

review summarizes the available data on the structure and functions of cardiac troponins, their role 

in the regulation of myocardial contractions and clinical application. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ, ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, 

ʙʠʦʭʠʤʠʷ, ʙʠʦʤʘʨʢʝʨ, ʦʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʤʠʦʢʘʨʜʠʪʳ, ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ.  

 

Keywords: cardiac troponins, cardiomyopathy, laboratory diagnostics, biochemistry, 

biomarker, acute myocardial infarction, myocarditis, heart failure. 

 

ɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ 

ʉʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ (ʪʨʦʧʦʥʠʥ T, I, ʉ) ʷʚʣʷʶʪʩʷ ʙʝʣʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʥʫʪʨʠ 

ʢʣʝʪʦʢ ʤʠʦʢʘʨʜʘ ʚ ʩʦʩʪʘʚʝ ʪʨʦʧʦʥʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʙʝʣʢʦʤ ʪʨʦʧʦʤʠʦʟʠʥʦʤ. 

ʊʨʦʧʦʤʠʦʟʠʥ ʩʦʚʤʝʩʪʥʦ ʩ ʙʝʣʢʦʤ ʘʢʪʠʥʦʤ ʬʦʨʤʠʨʫʝʪ ʪʦʥʢʠʝ ʤʠʦʬʠʣʘʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʩʦʩʪʘʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʝʨʜʝʯʥʦʡ 

ʤʳʰʮʳ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʪʨʦʧʦʥʠʥʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʛʫʣʷʮʠʠ ʢʘʣʴʮʠʡ-ʟʘʚʠʩʠʤʦʡ 
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ʨʝʛʫʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʦʢʨʘʱʝʥʠʷ ʠ ʨʘʩʩʣʘʙʣʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ [1ï3]. ʂʘʞʜʳʡ ʠʟ 

ʪʨʦʧʦʥʠʥʦʚ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ:  

ʊʨʦʧʦʥʠʥ I ð ʩʚʷʟʳʚʘʝʪ ʘʢʪʠʥ ʚ ʧʝʨʠʦʜ ʨʘʩʩʣʘʙʣʝʥʠʷ ʠ ʪʦʨʤʦʟʠʪ ɸʊʌ-ʘʟʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʘʢʪʦʤʠʦʟʠʥʘ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʤʳʰʝʯʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʠʦʥʦʚ ʢʘʣʴʮʠʷ, ʧʦʵʪʦʤʫ ʪʨʦʧʦʥʠʥ I ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʠʥʛʠʙʠʨʫʶʱʝʡ ʩʫʙʲʝʜʠʥʠʮʝʡ. 

ʊʨʦʧʦʥʠʥ ʊ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʢʨʝʧʣʝʥʠʝ ʪʨʦʧʦʥʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢ 

ʪʦʥʢʠʤ ʤʠʦʬʠʣʘʤʝʥʪʘʤ, ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʢʘʣʴʮʠʡ-ʨʝʛʫʣʠʨʫʝʤʦʤ ʘʢʪʝ ʩʦʢʨʘʱʝʥʠʷ ʩʝʨʜʝʯʥʦʡ 

ʤʳʰʮʳ.  

ʊʨʦʧʦʥʠʥ ʉ ð ʩʚʷʟʳʚʘʝʪ ʠʦʥʳ ʢʘʣʴʮʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʮʠʪʦʧʣʘʟʤʫ, ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʦʢʨʘʱʝʥʠʷ, ʧʦʵʪʦʤʫ ʪʨʦʧʦʥʠʥ ʉ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʢʘʣʴʮʠʡ-

ʩʚʷʟʳʚʘʶʱʝʡ ʩʫʙʲʝʜʠʥʠʮʝʡ.  

 

ɹʠʦʭʠʤʠʷ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ 

ʉʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥ ʊ ʠ ʪʨʦʧʦʥʠʥ I ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʠʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ ʦʪ 

ʩʢʝʣʝʪʥʳʭ ʪʨʦʧʦʥʠʥʦʚ, ʪʦʛʜʘ ʢʘʢ ʩʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ ʉ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʝʥ ʩʢʝʣʝʪʥʦʤʫ 

ʪʨʦʧʦʥʠʥʫ ʉ [1, 4].  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʚ ʤʠʦʢʘʨʜʝ ʦʙʥʘʨʫʞʝʥʘ ʦʜʥʘ ʠʟʦʬʦʨʤʫ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ I, 

ʘ ʚ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮʘʭ ʜʚʝ ʠʟʦʬʦʨʤʳ (ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʳʩʪʨʳʤ ʠ ʤʝʜʣʝʥʥʳʤ ʩʢʝʣʝʪʥʳʤ 

ʚʦʣʦʢʥʘʤ). ʉʢʝʣʝʪʥʳʝ ʠʟʦʬʦʨʤʳ ʪʨʦʧʦʥʠʥʘ I ʩʦʩʪʦʷʪ ʧʨʠʤʝʨʥʦ ʠʟ 181ï211 ʘʤʠʥʦʢʠʩʣʦʪ, ʘ 

ʩʝʨʜʝʯʥʘʷ ʠʟʦʬʦʨʤʘ ʪʨʦʧʦʥʠʥʘ I ʚ ʩʚʦʝʤ ʩʪʨʦʝʥʠʠ ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʝʧʪʠʜ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ 30 ʘʤʠʥʦʢʠʩʣʦʪ. ɼʘʥʥʳʡ ʧʝʧʪʠʜ ʨʘʩʧʦʣʦʞʝʥ ʚ N-ʢʦʥʮʝʚʦʤ ʫʯʘʩʪʢʝ ʤʦʣʝʢʫʣʳ 

ʪʨʦʧʦʥʠʥʘ I ʠ ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʨʘʟʤʝʨ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ I ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʢʝʣʝʪʥʳʭ 

ʠʟʦʬʦʨʤ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ I ʩʦʩʪʘʚʣʷʝʪ 23,8 ʢɼʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʯʝʤ ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʙʝʣʢʘʤ [2, 5ï6]. 

ʉʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ ʊ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ I, ʠʤʝʝʪ 4 ʠʟʦʬʦʨʤʳ [5]. 

ɺʩʝ ʵʪʠ ʯʝʪʳʨʝ ʠʟʦʬʦʨʤʳ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʊ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʡ 

ʙʠʦʭʠʤʠʯʝʩʢʦʡ (ʤʦʣʝʢʫʣʷʨʥʦʡ) ʩʪʨʫʢʪʫʨʝ ʦʪ ʜʚʫʭ ʩʢʝʣʝʪʥʳʭ ʠʟʦʬʦʨʤ ʪʨʦʧʦʥʠʥʘ ʊ 

(ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʳʩʪʨʳʤ ʠ ʤʝʜʣʝʥʥʳʤ ʩʢʝʣʝʪʥʳʤ ʚʦʣʦʢʥʘʤ). ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʤʝʨʥʦ 43% ʦʪʣʠʯʠʡ ʩʝʨʜʝʯʥʳʭ ʠʟʦʬʦʨʤ ʪʨʦʧʦʥʠʥʘ ʊ ʦʪ 

ʠʟʦʬʦʨʤʳ ʪʨʦʧʦʥʠʥʘ ʊ ʤʝʜʣʝʥʥʳʭ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʠ 56% ʦʪʣʠʯʠʡ ʦʪ ʠʟʦʬʦʨʤʳ ʪʨʦʧʦʥʠʥʘ 

ʊ ʙʳʩʪʨʳʭ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʊ ʩʦʩʪʘʚʣʷʝʪ 37 ʢɼʘ 

ʠ ʦʥ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʙʝʣʢʘʤ [3, 5ï6].  

ʉʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ ʉ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʠʤʝʝʪ ʪʘʢʫʶ ʞʝ ʘʤʠʥʦʢʠʩʣʦʪʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʢʘʢ ʠ ʪʨʦʧʦʥʠʥ ʉ ʚ ʩʢʝʣʝʪʥʳʭ ʤʝʜʣʝʥʥʳʭ ʠ ʙʳʩʪʨʳʭ ʚʦʣʦʢʥʘʭ, ʧʦʵʪʦʤʫ ʦʥ ʥʝ 

ʷʚʣʷʝʪʩʷ ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʥʳʤ ʙʝʣʢʦʤ [7].  

ʋʥʠʢʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʘ ʊ ʠ ʪʨʦʧʦʥʠʥʘ I ʜʘʝʪ ʚʘʞʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ʧʨʠ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [8ï9], ʚʢʣʶʯʘʷ ʦʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʤʠʦʢʘʨʜʠʪʳ ʠ 

ʩʝʨʜʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʦ ʯʝʤ ʤʳ ʧʦʜʨʦʙʥʝʝ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʥʠʞʝ.  

ɻʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʘʤʠʥʦʢʠʩʣʦʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʪʨʦʧʦʥʠʥʘ I, ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ 

19 ʭʨʦʤʦʩʦʤʝ ʠ ʩʦʩʪʦʠʪ ʠʟ 8 ʵʢʟʦʥʦʚ [6, 10]. ɽʛʦ ʵʢʩʧʨʝʩʩʠʷ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʘʜʠʠ ʛʠʩʪʦʛʝʥʝʟʘ ʩʝʨʜʮʘ [11]. ʊʘʢ, ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʝʨʜʮʝ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ 

ʠ ʩʝʨʜʝʯʥʘʷ ʠʟʦʬʦʨʤʘ ʪʨʦʧʦʥʠʥʘ I ʠ ʩʢʝʣʝʪʥʘʷ ʠʟʦʬʦʨʤʘ ʪʨʦʧʦʥʠʥʘ I ʤʝʜʣʝʥʥʳʭ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ. ɺ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʵʢʩʧʨʝʩʩʠʷ ʩʢʝʣʝʪʥʦʡ ʠʟʦʬʦʨʤʳ ʪʨʦʧʦʥʠʥʘ 

I ʠʥʛʠʙʠʨʫʝʪʩʷ, ʘ ʵʢʩʧʨʝʩʩʠʷ ʩʝʨʜʝʯʥʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ 

ʚ ʤʠʦʢʘʨʜʝ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʩʝʨʜʝʯʥʘʷ ʠʟʦʬʦʨʤʘ ʪʨʦʧʦʥʠʥʘ I. ʈʝʛʫʣʷʮʠʷ ʵʢʩʧʨʝʩʩʠʠ 
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ʪʨʦʧʦʥʠʥʘ I ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʝʝ 

ʤʝʭʘʥʠʟʤʳ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʚʝʩʪʥʳ [8, 12]. 

ʊʨʦʧʦʥʠʥ ʊ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʦʧʦʥʠʥʘ I, ʢʦʜʠʨʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʛʝʥʘʤʠ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʟʦʬʦʨʤ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʊ [13ï14]. ɼʘʥʥʳʝ ʛʝʥʳ ʪʘʢʞʝ 

ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʥʝʩʢʦʣʴʢʦ ʵʢʟʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤʫ 

ʩʧʣʘʡʩʠʥʛʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʦʬʦʨʤ 

ʪʨʦʧʦʥʠʥʘ ʊ ʩ ʨʘʟʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ. ɺ ʤʠʦʢʘʨʜʝ ʚʟʨʦʩʣʳʭ 

ʣʶʜʝʡ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʠʟʦʬʦʨʤʘ ʪʨʦʧʦʥʠʥʘ ʩʝʨʜʝʯʥʦʛʦ ʊ, ʘ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ 

ʤʠʦʢʘʨʜʝ ʥʝʩʢʦʣʴʢʦ. ɺ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʝʨʜʝʯʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, 

ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʩʝʨʜʝʯʥʳʭ ʠʟʦʬʦʨʤ ʪʨʦʧʦʥʠʥʘ ʊ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ [15ï16].  

ɺ ʯʝʣʦʚʝʯʝʩʢʦʤ ʤʠʦʢʘʨʜʝ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 4,0ï6,0 ʤʛ ʥʘ 1 ʛ ʚʣʘʞʥʦʛʦ ʚʝʩʘ 

ʪʨʦʧʦʥʠʥʘ I ʠ ʧʨʠʤʝʨʥʦ 10,0ï11,0 ʤʛ ʥʘ 1 ʛ ʚʣʘʞʥʦʛʦ ʚʝʩʘ ʪʨʦʧʦʥʠʥʘ ʊ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʪʨʦʧʦʥʠʥʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʘʚʝ ʩʪʨʫʢʪʫʨʥʦʡ (ʩʚʷʟʘʥʥʦʡ) ʬʨʘʢʮʠʠ ʚ ʚʠʜʝ ʪʨʦʧʦʥʠʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʩʦʢʨʘʱʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ [3, 5ï6]. ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʪʨʦʧʦʥʠʥʦʚ (ʧʨʠʤʝʨʥʦ 5%) ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ (ʥʝ ʩʚʷʟʘʥʥʦʤ) ʚʠʜʝ, ʢʦʪʦʨʫʶ ʦʙʦʟʥʘʯʘʶʪ 

ʮʠʪʦʟʦʣʴʥʦʡ ʬʨʘʢʮʠʝʡ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ (ʈʠʩʫʥʦʢ). ʎʠʪʦʟʦʣʴʥʘʷ ʬʨʘʢʮʠʷ ʩʝʨʜʝʯʥʳʭ 

ʪʨʦʧʦʥʠʥʦʚ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʩʦʢʨʘʱʝʥʠʷ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ [4].  
 

 
 

ʈʠʩʫʥʦʢ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʦʧʦʥʠʥʦʚ ʚ ʢʘʨʜʠʦʤʠʦʮʠʪʝ [4]. 

 

ʂʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʀʟʤʝʥʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʫʪʘʮʠʡ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʩʦʢʨʘʪʠʪʝʣʴʥʳʭ ʜʠʩʬʫʥʢʮʠʶ ʠ ʢʘʨʜʠʦʤʠʦʧʘʪʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʪʷʞʝʣʳʤʠ ʠ ʥʝʫʢʣʦʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʪʷʞʝʣʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʛʠʙʝʣʴ ʧʘʮʠʝʥʪʦʚ. ɽʜʠʥʩʪʚʝʥʥʳʡ 

ʜʝʡʩʪʚʝʥʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ð ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʩʝʨʜʮʘ. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ ʦʪʢʨʳʪʦ ʙʦʣʝʝ 100 ʨʘʟʣʠʯʥʳʭ ʤʫʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʨʘʟʚʠʪʠʝ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʡ: ʜʠʣʘʪʘʮʠʦʥʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ (ɼʂʄʇ), ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʦʡ 

ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ (ɻʂʄʇ), ʨʝʩʪʨʠʢʪʠʚʥʦʡ ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ (ʈʂʄʇ) [17ï18]. ʈʘʥʝʝ ʚʳʷʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʤʫʪʘʮʠʡ ʤʦʞʝʪ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʥʘʯʘʣʫ ʪʝʨʘʧʠʠ, ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʝʥʠʶ ʧʨʦʛʥʦʟʘ ʠ ʧʨʦʜʣʝʥʠʷ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʦʧʦʥʠʥʦʚ ʷʚʣʷʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ, ʢʘʢ ʫʞʝ ʙʳʣʦ 

ʩʢʘʟʘʥʦ, ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ ʙʝʣʢʘʤʠ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʠʭ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʨʝʞʜʝʥʠʠ ʠʣʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʤʠʦʢʘʨʜʘ. ʇʨʠ ʦʙʨʘʪʠʤʦʤ ʧʦʚʨʝʞʜʝʥʠʠ 
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ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʤʝʤʙʨʘʥʳ ʠ/ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʝʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʳʡ ʧʨʦʪʝʦʣʠʟ ʮʠʪʦʟʦʣʴʥʦʛʦ ʧʫʣʘ ʪʨʦʧʦʥʠʥʦʚ ʥʘ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ ʠ ʠʭ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʟ ʢʣʝʪʢʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ 

ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ. ʋʨʦʚʥʠ ʪʨʦʧʦʥʠʥʦʚ ʧʦʚʳʰʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʠʣʠ ʤʘʢʩʠʤʫʤ ʚ ʜʝʩʷʪʢʠ ʨʘʟ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʲʝʤ ʮʠʪʦʟʦʣʴʥʦʛʦ ʧʫʣʘ ʪʨʦʧʦʥʠʥʦʚ ʥʝʚʝʣʠʢ. ʆʙʨʘʪʠʤʦʝ ʧʦʚʨʝʞʜʝʥʠʝ 

ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʪʷʞʝʣʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ (ʤʘʨʘʬʦʥʩʢʦʤ ʙʝʛʝ), 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʪʨʝʩʩʝ, ʩʝʧʩʠʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʝ [8, 19ï21].  

ʇʨʠ ʥʝʦʙʨʘʪʠʤʦʤ ʧʦʚʨʝʞʜʝʥʠʠ, ʢʦʪʦʨʦʝ ʯʘʱʝ ʚʩʝʛʦ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʩʪʨʦʤ ʠʥʬʘʨʢʪʝ 

ʤʠʦʢʘʨʜʘ (ʠʰʝʤʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ) ʠʣʠ ʤʠʦʢʘʨʜʠʪʝ (ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ) 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʩʦʢʨʘʪʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʫʣʘ ʪʨʦʧʦʥʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ. ʋʨʦʚʥʠ ʪʨʦʧʦʥʠʥʦʚ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ 

ʧʦʚʳʰʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʨʘʟ [8].  

ʂʘʨʜʠʘʣʴʥʳʝ ʪʨʦʧʦʥʠʥʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʨʦʛʦ 

ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʜʦʧʦʣʥʷʷ ʢʣʠʥʠʯʝʩʢʠʝ (ʩʠʤʧʪʦʤʳ ʙʦʣʠ ʚ ʛʨʫʜʠ, ʦʜʳʰʢʘ, ʫʯʘʱʝʥʥʦʝ 

ʩʝʨʜʮʝʙʠʝʥʠʝ, ʧʦʪʣʠʚʦʩʪʴ ʧʦʪʝʨʷ ʩʦʟʥʘʥʠʷ ʠ ʜʨ.) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 

(ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʷ, ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ). ʇʦʚʳʰʝʥʠʝ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʥʘʨʷʜʫ ʩ ʩʠʤʧʪʦʤʘʤʠ ʠ ʠʰʝʤʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʠ ʥʘʯʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʝʨʘʧʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ ʧʦʚʳʰʘʶʪʩʷ ʯʝʨʝʟ 6ï12 ʯ ʦʪ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ 

ʙʦʣʝʚʦʛʦ ʧʨʠʩʪʫʧʘ. ɺʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʦʧʦʥʠʥʦʚ, ʥʝʜʘʚʥʦ 

ʦʜʦʙʨʝʥʥʳʝ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʣʠ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ 

ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʘʣʛʦʨʠʪʤ ʢʦʪʦʨʦʡ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʚ ʥʦʚʦʤ ʨʫʢʦʚʦʜʷʱʝʤ ʜʦʢʫʤʝʥʪʝ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚ ð ʏʝʪʚʝʨʪʦʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ (2018) [22]. ʂʘʨʜʠʘʣʴʥʳʝ ʪʨʦʧʦʥʠʥʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʧʦʚʳʰʘʪʴʩʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʠ ʮʝʣʦʤ ʨʷʜʝ ʜʨʫʛʠʭ ʩʦʩʪʦʷʥʠʡ (ʩʝʧʩʠʩ, ʧʦʯʝʯʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʤʠʦʢʘʨʜʠʪʳ, ʠ ʜʨ.), ʧʦʚʨʝʞʜʘʶʱʠʭ ʤʠʦʢʘʨʜ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʦʪ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʠʥʦʛʜʘ ʧʨʠʚʦʜʠʪ ʢ 

ʦʰʠʙʢʘʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʢʦʨʨʝʢʪʥʦʤʫ ʣʝʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ. ʋʨʦʚʥʠ ʩʝʨʜʝʯʥʳʭ 

ʪʨʦʧʦʥʠʥʦʚ ʧʨʠ ʤʠʦʢʘʨʜʠʪʘʭ, ʩʝʧʩʠʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʘ ʠ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ [19ï20, 23ï25], ʪʝʤ ʩʘʤʳʤ 

ʚʳʷʚʣʷʷ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʧʨʦʛʥʦʟʘ ʧʘʮʠʝʥʪʦʚ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʂʘʨʜʠʘʣʴʥʳʝ ʪʨʦʧʦʥʠʥʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ 

ʤʠʦʢʘʨʜʘ, ʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʭ ʤʫʪʘʮʠʠ ʚʳʟʳʚʘʶʪ ʨʘʟʚʠʪʠʝ ʢʘʨʜʠʦʤʠʦʧʘʪʠʡ. ʂʘʨʜʠʘʣʴʥʳʝ 

ʪʨʦʧʦʥʠʥʳ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʨʦʛʦ 

ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʤʠʦʢʘʨʜʠʪʘ, ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʣʝʯʝʙʥʦïʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʧʨʠ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ.  
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INTESTINAL MICROBIOCENOSIS IN PREMATURE INFANTS 

 IN THE EARLY NEONATAL PERIOD 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 92 ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ (ʠʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ) ʠ 28 çʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭè 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ (ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ). ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʩʝʚ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ 1ï7 ʩʫʪʢʠ ʞʠʟʥʠ. ɼʣ ̫ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʚ ʨʘʥʥʝʤ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

 

Abstract. The article presents the results of 92 preterm infants with various pathological 

conditions (study group) and 28 ñconditionally healthyò preterm infants (control group). 

Bacteriological inoculation in premature infants was performed on the 1-7th day of life. To establish 

the features of the formation of intestinal microflora of a premature newborn in various pathological 

conditions in the early neonatal period. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʜʦʥʦʰʝʥʥʳʝ ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʜʝʪʠ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʩʝʚ.  

 

Keywords: premature newborn babies, bacteriological culture. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʧʝʨʚʠʯʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʙʘʢʪʝʨʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ. ʆʩʦʙʝʥʥʦ 

ʵʪʦ ʢʘʩʘʝʪʩʷ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʤʥʝʥʠʝ, 

ʯʪʦ ʢʠʰʝʯʥʠʢ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʠʤʝʝʪ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʬʣʦʨʫ, ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʤʘʪʝʨʠ ʫʞʝ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦ [1ï3]. ʋ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʧʣʘʮʝʥʪʳ ʠ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ. ʅʝʟʨʝʣʳʡ ʢʠʰʝʯʥʠʢ ʜʦʣʞʝʥ ʥʘʯʘʪʴ 

ʧʝʨʝʚʘʨʠʚʘʪʴ ʠ ʫʩʚʘʠʚʘʪʴ ʧʠʱʫ [4]. ʊʘʢ ʢʘʢ, ʤʝʤʙʨʘʥʥʘʷ ʬʣʦʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʵʧʠʪʝʣʠʝʤ 

ʠ (ʯʝʨʝʟ ʄ-ʢʣʝʪʢʠ) ʩ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ ʧʝʡʝʨʦʚʳʭ ʙʣʷʰʝʢ, ʩʪʘʥʦʚʣʝʥʠʝ ʢʠʰʝʯʥʦʛʦ ʙʠʦʮʝʥʦʟʘ 
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ʠ ʨʘʟʚʠʪʠʝ ʤʝʩʪʥʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ð ʚʟʘʠʤʦʚʣʠʷʶʱʠʝ ʧʨʦʮʝʩʩʳ [5ï7]. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʪʦʨʥʦʡ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʥʜʦʢʨʠʥʥʳʭ ʠ ʵʢʟʦʢʨʠʥʥʳʭ ʬʫʥʢʮʠʡ, ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʪʝʭ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʚʦʝʥʠʶ ʧʠʱʠ, ʘ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ [8ï10].  

ʎʝʣʴ ð ʫʩʪʘʥʦʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ 

ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʚ 

ʨʘʥʥʝʤ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʧʨʦʩʚʝʪʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʫ 

92 ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ 

(ʠʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ) ʠ 28 çʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭè ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ (ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ). 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʩʝʚ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ 1ï7 ʩʫʪʢʠ ʞʠʟʥʠ. 

ɺ ʠʩʩʣʝʜʫʝʤʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ ʩʦ ʩʨʦʢʦʤ ʛʝʩʪʘʮʠʠ 32ï36 ʥʝʜʝʣʴ, ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ (ʟʘʜʝʨʞʢʦʡ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʧʥʝʚʤʦʧʘʪʠʷʤʠ, ʧʥʝʚʤʦʥʠʷʤʠ, ʘʩʬʠʢʩʠʝʡ, ʮʝʨʝʙʨʘʣʴʥʦʡ ʠʰʝʤʠʝʡ ʠ ʜʨ.).  

ɺ ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʷ ʚʦʰʣʠ ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ ʩ ʪʘʢʠʤ ʞʝ ʩʨʦʢʦʤ ʛʝʩʪʘʮʠʠ, ʥʦ ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʩʝ ʜʝʪʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʠ.  

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ SPSS 16.0. 

 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʦʜʳ ʚ ʦʙʦʠʭ ʛʨʫʧʧʘʭ ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʫʪʠ. 

ʇʫʪʝʤ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʚ 32,6% ʩʣʫʯʘʝʚ ʚ ʛʨʫʧʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚ 14,3% ʩʣʫʯʘʷʭ 

ð ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʘʥʘʤʥʝʟʘ ʤʘʪʝʨʝʡ, ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʜʦʨʦʜʦʚʦʝ ʠʟʣʠʪʠʝ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ, ʤʥʦʛʦʚʦʜʠʝ ʠ ʧʘʪʦʣʦʛʠʷ 

ʧʣʘʮʝʥʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʪʦʣʴʢʦ ʫ ʤʘʪʝʨʝʡ, ʨʦʜʠʚʰʠʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʠʟ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. 

ɼʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʫ ʤʘʪʝʨʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʘʣʘʩʴ ʘʥʝʤʠʷ, ʵʢʣʘʤʧʩʠʷ ʠ ʧʘʪʦʣʦʛʠʷ 

ʧʦʯʝʢ (ʨ<0,05). 

 

 
 

ʈʠʩʫʥʦʢ 1. ɸʢʫʰʝʨʩʢʠʡ ʘʥʘʤʥʝʟ ʫ ʤʘʪʝʨʝʡ. 

 

ʋ 92-ʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 644 ʘʥʘʣʠʟʘ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʝʚʘ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ 28 ʜʝʪʝʡ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 196 

ʧʨʦʙ. ʇʨʠ ʘʥʘʣʠʟʝ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ, ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʄʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʢʪʝʨʠʡ. ʅʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʢʘʢ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʙʳ, 
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ʪʘʢ ʠ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʝ, ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʙʘʢʪʝʨʠʠ: Staphylococcus epidermidis, S. aureus, 

Candida albicans, Enterobacter aerogenes, Escherichia coli, ʙʘʢʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ 

Lactobacillaceae. 

ʊʘʢ, S. epidermidis ʚ 6,7% ʩʣʫʯʘʝʚ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʠ ʚ 8,2% ʩʣʫʯʘʝʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ ʚ ʦʙʦʠʭ ʛʨʫʧʧʘʭ, ʦʯʝʚʠʜʥʦ, ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʝ ʵʪʦʛʦ ʤʠʢʨʦʙʘ ʚ 

ʦʢʨʫʞʘʶʱʝʡ, ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ, ʩʨʝʜʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʝʛʦ ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʫ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʚ ʘʩʬʠʢʩʠʠ, ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʥʘʣʠʯʠʠ 

ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʦʜʠʣʴʥʦʤ 

ʟʘʣʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥ ʦʙʥʘʨʫʞʝʥ ʚ ʜʦʚʦʣʴʥʦ ʚʝʩʦʤʦʡ ʩʪʝʧʝʥʠ (105ï107) ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ 

ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʳʭʘʪʝʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ð ʚ 9,3% ʩʣʫʯʘʝʚ, ʧʨʠ ʨʘʥʥʝʤ ʥʝʦʥʘʪʘʣʴʥʦʤ 

ʩʝʧʩʠʩʝ (9,3%) ʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ (4,7%).  

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʈʅʉ ʯʘʱʝ ʦʪʤʝʯʘʣʘʩʴ ʤʠʢʩʪïʠʥʬʝʢʮʠʷ: ʩʦʯʝʪʘʥʠʝ 

ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ ʩ ʟʦʣʦʪʠʩʪʳʤ, ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʦʡ ʠ ʵʥʪʝʨʦʙʘʢʪʝʨʦʤ.  

ʅʘʣʠʯʠʝ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʝ 

ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʨʘʥʥʝʤ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ, 

ʯʪʦ ʩʢʦʨʝʝ ʷʚʣʷʣʦʩʴ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦʪʩʫʪʩʪʚʠʷ ʫ ʜʘʥʥʦʛʦ ʤʠʢʨʦʙʘ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʩʚʦʡʩʪʚ. 
 

 
 

ʈʠʩʫʥʦʢ 2. Staphylococcus epidermidis ʚ ʢʠʰʝʯʥʠʢʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. 

 

ɿʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ ʥʘʙʣʶʜʘʣʩʷ ʚ 10,1% ʩʣʫʯʘʝʚ ʫ ʜʝʪʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʠ ʚ 

4,6% ʩʣʫʯʘʝʚ ð ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ. ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ, ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ð 102. ʅʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʚʳʩʝʚʘʥʠʷ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ (107ï108), ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʟʘʜʝʨʞʢʠ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 12,3% ʩʣʫʯʘʝʚ, ʧʨʠ ʉɼʈ ð ʚ 26,2%, ʧʨʠ ʘʩʬʠʢʩʠʠ ð ʚ 13,8%, 

ʧʨʠ ʧʥʝʚʤʦʥʠʷʭ ð ʚ 7,7% ʠ ʧʨʠ ʨʘʥʥʝʤ ʥʝʦʥʘʪʘʣʴʥʦʤ ʩʝʧʩʠʩʝ ð ʚ 6,2% ʩʣʫʯʘʝʚ. ɺ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʪʦʣʴʢʦ ʜʘʥʥʳʤ ʤʠʢʨʦʙʦʤ (ʧʨʠ 

ʧʥʝʚʤʦʥʠʷʭ, ʘʩʬʠʢʩʠʠ ʠ ʩʠʥʜʨʦʤʝ ʜʳʭʘʪʝʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ).  
 

 
 

ʈʠʩʫʥʦʢ 3. Staphylococcus aureus ʚ ʢʠʰʝʯʥʠʢʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. 
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ʂʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ ʥʘʤʠ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 25,3% ʩʣʫʯʘʝʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʠ 

ʪʦʣʴʢʦ ʚ 12,2% ʩʣʫʯʘʝʚ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ, ʧʨʠʯʝʤ ʫ ʧʦʣʦʚʠʥʳ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʠʟ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (58,3%) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ð 107. ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʩʢʦʨʝʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʚʠʣ ʧʦ ʦʙʨʘʙʦʪʢʝ ʨʫʢ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʚ ʚʦʧʨʦʩʝ ʚʳʭʘʞʠʚʘʥʠʷ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. ʅʘʣʠʯʠʝ 

ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʩ ʉɼʈ, ʘʩʬʠʢʩʠʝʡ, ʉɿɺʈʇ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʜʘʥʥʦʤʫ ʚʳʚʦʜʫ. ʇʨʠ ʈʅʉ ʠ ɺʋʀ ʦʙʥʘʨʫʞʝʥʠʝ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ 

ʟʘʢʦʥʦʤʝʨʥʳʤ. 
 

 
 

ʈʠʩʫʥʦʢ 4. Escherichia coli ʚ ʢʠʰʝʯʥʠʢʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. 

 

ʕʥʪʝʨʦʙʘʢʪʝʨ, ʷʚʣʷʷʩʴ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʦʡ ʙʘʢʪʝʨʠʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʢʠʰʝʯʥʠʢʝ ʚ ʥʦʨʤʝ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʙʦʣʝʝ 104. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʪʝʨʦʙʘʢʪʝʨʘ ʚ ʦʙʦʠʭ ʛʨʫʧʧʘʭ ʙʳʣʦ ʧʨʠʤʝʨʥʦ  

ʦʜʠʥʘʢʦʚʦ ʠ ʩʦʩʪʘʚʠʣʦ 4,34% ʠ 4,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʥ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʚ 102, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʤʦʛ ʚʳʟʚʘʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʘʣʦʩʴ  ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ (107), ʧʨʠʯʝʤ ʧʨʠ ʉɼʈ, ʘʩʬʠʢʩʠʠ ʠ ʧʥʝʚʤʦʥʠʷʭ, ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠ 

ʦʙʫʩʣʦʚʣʠʚʘʣʦ ʪʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʜʝʪʝʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ. 
 

 
ʈʠʩʫʥʦʢ 5. Enterobacter ʚ ʢʠʰʝʯʥʠʢʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. 

 

ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʧʦʩʝʚʦʚ, Candida albicans ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 171 ʧʨʦʙʝ 

(26,6%) ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʠ ʚ 25 ʧʨʦʙʘʭ (12,8%) ð ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ. ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ 

ʵʪʦ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ð 107.  

ɼʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʨʦʞʞʝʚʳʭ ʛʨʠʙʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ, ʷʚʣʷʝʪʩʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʤʘʩʩʠʚʥʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʘʯʘʪʘ 

ʫ ʤʘʪʝʨʝʡ ʝʱʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʥʘʟʥʘʯʝʥʘ ʠʭ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʥʝʜʦʥʦʰʝʥʥʳʤ ʜʝʪʷʤ 

ʚ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ.  

ʏʘʱʝ ʚʩʝʛʦ ʜʨʦʞʞʝʚʳʝ ʛʨʠʙʳ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʨʠ ʉɼʈ ʠ ʘʩʬʠʢʩʠʠ (26,9% ʠ 16,4% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨʝʞʝ ʧʨʠ ɺʋʀ ʠ ʈʅʉ (8,2% ʠ 7,01% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 
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ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʥʝʜʦʥʦʰʝʥʥʳʤ ʜʝʪʷʤ, ʧʦʨʦʡ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ.  

 

 
 

ʈʠʩʫʥʦʢ 6. Candida albicans ʚ ʢʠʰʝʯʥʠʢʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. 

 

ʃʘʢʪʦʙʘʢʪʝʨʠʠ ʙʳʣʠ ʚʳʩʝʷʥʳ ʚ 76 ʧʨʦʙʘʭ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 11,8%  ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ 

ʠ ʚ 35 ʧʨʦʙʘʭ ð 17,9% ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ.  ʅʘʤʠ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʩʝʤʝʡʩʪʚʘ Lactobacillaceae. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ 

107 ʣʘʢʪʦʙʘʢʪʝʨʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʉɿɺʈʇ ʠ ʉɼʈ ʚ 6,6% ʠ 7,9% ʩʣʫʯʘʝʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘʩʝʣʝʥʠʝ ʣʘʢʪʦʙʘʢʪʝʨʠʷʤʠ ʢʠʰʝʯʥʠʢʘ 

ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʨʘʥʥʝʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʝʩʣʠ ʦʥ ʥʝ ʧʦʣʫʯʘʝʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ. 

 

 
 

ʈʠʩʫʥʦʢ 7. Lactobacillaceae ʚ ʢʠʰʝʯʥʠʢʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʨʦʜʦʚʦʝ ʠʟʣʠʪʠʝ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ, ʤʥʦʛʦʚʦʜʠʝ, ʧʘʪʦʣʦʛʠʷ 

ʧʣʘʮʝʥʪʳ, ʘʥʝʤʠʷ, ʵʢʣʘʤʧʩʠʷ ʠ ʧʘʪʦʣʦʛʠʷ ʧʦʯʝʢ  ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʘʩʝʣʝʥʠʝ 

ʢʠʰʝʯʥʠʢʘ ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʬʣʦʨʦʡ.  

ɺ ʢʠʰʝʯʥʠʢʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʢʘʢ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʙʳ, ʪʘʢ ʠ 

ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʝ,  ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʝ ʙʘʢʪʝʨʠʠ:  Staphylococcus epidermidis, S. aureus, 

Candida albicans, Enterobacter aerogenes, Escherichia coli, ʙʘʢʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ 

Lactobacillaceae. ʏʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʥʘʣʠʯʠʝ ʘʩʝʧʪʠʯʝʩʢʦʡ ʬʘʟʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚ ʨʘʥʥʠʡ ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ.  

ʅʘʣʠʯʠʝ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʚ ʨʦʜʠʣʴʥʦʤ ʟʘʣʝ, ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʧʦ ʦʙʨʘʙʦʪʢʝ ʨʫʢ 

ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʚ ʚʦʧʨʦʩʝ ʚʳʭʘʞʠʚʘʥʠʷ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ. ʕʥʪʝʨʦʙʘʢʪʝʨʠʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ  ʪʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʜʝʪʝʡ ʩ ʉɼʈ, 

ʘʩʬʠʢʩʠʝʡ ʠ ʧʥʝʚʤʦʥʠʷʭ. ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ 
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ʥʝʜʦʥʦʰʝʥʥʳʤ ʜʝʪʷʤ, ʧʦʨʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ.  

ɿʘʩʝʣʝʥʠʝ ʣʘʢʪʦʙʘʢʪʝʨʠʷʤʠ ʢʠʰʝʯʥʠʢʘ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʨʘʥʥʝʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʝʩʣʠ ʦʥ ʥʝ ʧʦʣʫʯʘʝʪ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ. 
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RISK FACTORS IN CHILDREN WITH ATTENTION DEFICIT DISORDER  

AND HYPERREACTIVITY IN COMBINATION WITH SOMATIC PATHOLOGY 
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ÉMaimerova G., SPIN-code: 5574-4022, Dr. habil., National Center for Maternal and Child 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫ 120 ʜʝʪʝʡ ʩ 

ʉɼɺɻ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 11 ʣʝʪ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʦʙʣʘʜʘʣʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʨʘʟʚʠʪʠʷ ʉɼɺɻ ʫ 

ʜʝʪʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

 

Abstract. The article presents the results of anamnestic data in 120 children with ADHD with 

somatic diseases aged 6 to 11 years, in which perinatal lesions of the central nervous system were 

revealed. These parameters were specific, sensitive and reliable in relation to the development of 

attention deficit disorder with hyperreactivity in children in combination with somatic diseases. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʩʠʜʨʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʩ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ, ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ. 

Keywords: children, attention deficit cider with hyperreactivity, risk factors. 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʥʘʩʝʣʝʥʠʷ, ʫʭʫʜʰʝʥʠʝ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʝʤʴʝ, 

ʨʦʩʪ ʘʩʦʮʠʘʣʴʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʱʝʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʜʝʪʝʡ ʩ 

ʧʦʛʨʘʥʠʯʥʳʤʠ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. ʅʝʤʘʣʦ ʜʝʪʝʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʰʢʦʣʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʴʶ, 

ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪʩʷ ʩ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʥʠʤʘʥʠʷ, ʦʪʚʣʝʢʘʝʤʦʩʪʴʶ, ʥʘʨʫʰʝʥʠʷʤʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ (ʄʂɹ-10, 1992) 

ʨʘʩʩʪʨʦʡʩʪʚʦ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʩʠʥʜʨʦʤʘ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʩ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶè (ʉɼɺɻ). 

ʉʠʤʧʪʦʤʳ ʉɼɺɻ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʦʙʱʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ 

ʤʠʥʠʤʘʣʴʥʳʭ ʤʦʟʛʦʚʳʭ ʜʠʩʬʫʥʢʮʠʡ. ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʜʝʪʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʧʨʠʚʝʣʘ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʝʛʦ ʚ ʦʪʜʝʣʴʥʫʶ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ 

ʝʜʠʥʠʮʫ [1]. 
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ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚ ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [2ï4]. 

ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʘʩʪʦʪʘ ʉɼɺɻ ʜʦʩʪʠʛʘʝʪ 4,0ï9,5% ð 

18% ʚ ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [5ï6]. ʆʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʉɼɺɻ, ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ʩʨʝʜʠ ʜʝʪʝʡ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ 

ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʠʩʪʠʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʯʠʩʣʘ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʪʨʘʢʪʦʚʢʝ ʠʤʝʶʱʠʭʩʷ ʩʠʤʧʪʦʤʦʚ ʫ ʜʝʪʝʡ ʩʦ ʩʪʦʨʦʥʳ ʥʝʨʚʥʦʛʦ ʩʪʘʪʫʩʘ, 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ [7ï9]. ʉɼɺɻ ʫ ʜʝʪʝʡ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ʥʝ 

ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʘʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ (ʥʝʚʨʦʣʦʛʦʚ, 

ʧʝʜʠʘʪʨʦʚ, ʧʩʠʭʦʣʦʛʦʚ, ʧʝʜʘʛʦʛʦʚ, ʠ ʪ. ʜ.) ʧʨʠʚʣʝʢʘʝʪ ʢ ʩʝʙʝ ʧʨʦʙʣʝʤʘ ʩʠʥʜʨʦʤʘ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ/ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ (ʉɼɺɻ) ʫ ʜʝʪʝʡ ʩ ʧʝʨʠʥʘʪʘʣʴʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʎʅʉ ʚ 

ʘʥʘʤʥʝʟʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʧʨʠʯʠʥ. ɺʦ-ʧʝʨʚʳʭ, ʉɼɺɻ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʥʘʨʫʰʝʥʠʡ ʧʦʚʝʜʝʥʠʷ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. ʇʦ 

ʧʫʙʣʠʢʘʮʠʷʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɼɺɻ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3% ʜʦ 29% ʜʝʪʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ [10ï12]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ð ʠʟʫʯʝʥʠʷ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʩ 

ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʪ. ʝ. ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ 

ʜʘʥʥʳʭ ʜʝʪʝʡ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʦʚ ʠ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ ʤʣʘʜʝʥʮʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 60 ʜʝʪʝʡ ʩ ʉɼɺɻ (ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ) ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 6 ʜʦ 11 ʣʝʪ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠ ʘʤʙʫʣʘʪʦʨʥʦʤ ʣʝʯʝʥʠʠ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʝ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ) (ʈʠʩʫʥʦʢ). ɺ ʢʦʥʪʨʦʣʴʥʫʶ 

ʛʨʫʧʧʫ ʚʦʰʣʠ 60 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 11 ʣʝʪ ʩ ʥʦʨʤʘʣʴʥʳʤ ʪʠʧʦʤ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ (ʟʜʦʨʦʚʳʝ ʜʝʪʠ).  

 

 
 

ʈʠʩʫʥʦʢ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʩ ʉɼɺɻ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (%). 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ, ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ 66,7% (20) ʩʦʩʪʘʚʠʣʠ ʤʘʣʴʯʠʢʠ, ʘ 33,3% (10) ʜʝʚʦʯʢʠ. 

ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ 

60,0% (18) ð ʤʘʣʴʯʠʢʠ ʠ 40,0% (12) ʜʝʚʦʯʢʠ, ʪ. ʝ. ʙʳʣʠ ʨʘʟʣʠʯʠʷ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ, ʚ 

ʛʨʫʧʧʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦ ʉɼɺɻ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʪ.ʝ. 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʜʘʥʥʳʭ ʜʝʪʝʡ ʚ ʧʝʨʠʦʜ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʨʦʜʦʚ ʠ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ ʤʣʘʜʝʥʮʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʢ ʦʧʠʩʘʥʦ ʚ ʊʘʙʣʠʮʝ 1. ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʤʘʪʝʨʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ʙʳʣʠ ʩʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ 2 ʪʠʧʘ, ʟʘʙʦʣʝʚʘʥʠʝ ɾʂʊ ʠ ʘʥʝʤʠʷ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ. ʀ ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ (78,6ï88,9) ʚ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʫ ʜʝʪʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ (ʈ<0,05). ɸ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʠʟ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ çʟʘʙʦʣʝʚʘʥʠʝ ʤʘʪʝʨʠè, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʥʝʤʠʷ 

ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʫ ʤʘʪʝʨʠ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ (OR ï 9,75).  

 

ʊʘʙʣʠʮʘ 1.  

ʈɸʅɻʆɺɸʗ ɿʅɸʏʀʄʆʉʊʔ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ ʋ ɼɽʊɽʁ ʆʊ 6 ɼʆ 8 ʃɽʊʅɽɻʆ ɺʆɿʈɸʉʊɸ  

ʋ ɼɽʊɽʁ ʉ ʉɼɺɻ ɺ ʉʆʏɽʊɸʅʀʀ ʉ ʉʆʄɸʊʀʏɽʉʂʆʁ ʇɸʊʆʃʆɻʀɽʁ 

 

ʈʠʩʢ-ʬʘʢʪʦʨʳ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

Se Sp PV+ PVī J ORī 95% 

ɼʀ 

RR 

ɿʘʙʦʣʝʚʘʥʠʝ ʤʘʪʝʨʠ 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ 81,8 55 23 5 0,59 5,52 95% 4,5 

ɿʘʙʦʣʝʚʘʥʠʝ ɾʂʊ 78,6 56 28 8 0,50 4,68 95% 3,6 

ʇʘʪʦʣʦʛʠʷ ʉʉʉ 66,7 51 5 3 0,51 2,03 95% 2,0 

ʇʘʪʦʣʦʛʠʷ ʧʦʯʝʢ 75,0 51 8 3 0,53 3,16 95% 3,0 

ɸʥʝʤʠʷ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ 88,9 55 20 3 0,59 9,75 95% 7,8 

ɸʥʝʤʠʷ ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ 75 53 15 5 0,55 3,35 95% 3,0 

ʇʘʪʦʣʦʛʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʤʥʦʛʦʚʦʜʠʝ 87,5 59 35 5 0,65 10,23 95% 7,0 

ʤʘʣʦʚʦʜʠʝ 83,3 56 25 5 0,60 6,33 95% 5 

ʄʥʦʛʦʚʦʜʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ 75 53 15 5 0,55 3,35 95% 3 

ʊʦʢʩʠʢʦʟʳ ʫ ʤʘʪʝʨʝʡ 

ʊʦʢʩʠʢʦʟ ʚ 1 ʪʨʠʤʝʩʪʨʝ 80 56 31 8 0,61 5,18 95% 3,9 

ʊʦʢʩʠʢʦʟ ʚ 2 ʪʨʠʤʝʩʪʨʝ 88,9 54 20 3 0,58 9,50 95% 7,8 

ʊʦʢʩʠʢʦʟ ʚ 3 ʪʨʠʤʝʩʪʨʝ 71,4 52 13 5 0,53 2,71 95% 2,5 

ʊʦʢʩʠʢʦʟ ʚ ʪʝʯʝʥʠʠ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ 88,2 60 38 5 0,66 11,4 95% 7,5 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʜʦʚ 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 77,3 60 43 13 0,65 5,17 95% 3,4 

ʇʝʨʝʥʦʰʝʥʥʳʝ 88,2 60 38 5 0,66 11,4 95% 7,5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɼʣʠʪʝʣʴʥʳʡ ʙʝʟʚʦʜʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 83,3 56 25 5 0,60 6,33 95% 5,3 

ʉʣʘʙʘʷ ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 86,7 58 33 5 0,64 9,51 95% 6,5 

ɿʘʪʷʞʥʳʝ ʨʦʜʳ 85 62 43 8 0,64 9,12 95% 5,6 

 

ɺʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ (OR ï 5,52), ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʩʯʠʪʘʝʪʩʷ 

ʟʘʙʦʣʝʚʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ɾʂʊ (OR ï 4,68). ʆʩʪʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʤʘʪʝʨʠ ʚ 

ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʧʘʪʦʣʦʛʠʷ ʉʉʉ, ʧʘʪʦʣʦʛʠʷ ʧʦʯʝʢ ʠ ʘʥʝʤʠʷ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʪʦʞʝ ʙʳʣʠ ʜʦʢʘʟʘʪʝʣʴʥʳʤʠ ʠ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʉɼɺɻ ʫ ʜʝʪʝʡ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɿʘʙʦʣʝʚʘʥʠʷ ʫ ʤʘʪʝʨʝʡ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʣʠ ʭʨʦʥʠʯʝʩʢʫʶ ʛʠʧʦʢʩʠʶ ʫ ʧʣʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʘʟʚʠʚʘʣʠʩʴ 

ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ. 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ, ʪʘʢʠʝ ʢʘʢ ʧʘʪʦʣʦʛʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ: ʤʘʣʦʚʦʜʠʝ ʠ ʤʥʦʛʦʚʦʜʠʝ 

ʙʳʣʠ ʩʧʝʮʠʬʠʯʥʳʤʠ (87,5ï83,3) ʚ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʫ ʜʝʪʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ 
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ʧʘʪʦʣʦʛʠʝʡ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ (ʈ<0,05). ɸ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʤʥʦʛʦʚʦʜʠʝ (OR ï 

7,0) ʯʫʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʤʝʝʪ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʣʦʚʦʜʠʝʤ (OR ï 5,0) ʫ 

ʜʝʪʝʡ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ, ʭʦʪʷ ʦʥʦ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʄʥʦʛʦʧʣʦʜʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʪʘʢʞʝ ʷʚʠʣʘʩʴ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʠ 

ʩʧʝʮʠʬʠʯʥʦʡ ʚ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʫ ʜʝʪʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʥʦ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʪʘʢʠʝ ʧʘʪʦʣʦʛʠʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʘʢ ʤʥʦʛʦʚʦʜʠʝ ʠ ʤʘʣʦʚʦʜʠʝ 

ʧʨʠʚʝʣʠ ʢ ʨʘʟʚʠʪʠʶ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʫ ʧʣʦʜʘ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʣʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʢ ʨʘʟʚʠʪʠʶ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ.   

ɸ ʪʦʢʩʠʢʦʟʳ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʠ ʦʜʥʠʤʠ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʧʨʠ ʵʪʦʤ 

ʪʦʢʩʠʢʦʟʳ ʚ ʧʝʨʚʦʡ ʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ 

(88,9ï80,0) ʙʳʣʠ ʩʧʝʮʠʬʠʯʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʫ ʜʝʪʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ (ʈ<0,05). ɸ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʨʠʩʢ-ʬʘʢʪʦʨʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʦʙʣʘʜʘʣʠ ʪʦʢʩʠʢʦʟʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ (OR ï 11,4), ʟʘʪʝʤ 

ʪʦʢʩʠʢʦʟʳ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʙʝʨʝʤʝʥʥʦʩʪʠ (OR ï 9,5), ʠ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʙʳʣʠ ʪʦʢʩʠʢʦʟʳ ʚ 

ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ (OR ï 5,18). ɸ ʪʦʢʩʠʢʦʟʳ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ ʪʘʢʞʝ 

ʦʙʣʘʜʘʣʠ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ (OR ï 2,71), ʥʦ ʫʞʝ ʚ ʯʫʪʴ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝʦʧʠʩʘʥʥʳʤʠ.  

ʈʠʩʢ-ʬʘʢʪʦʨʳ ʪʘʢʠʝ ʢʘʢ, ʪʦʢʩʠʢʦʟʳ ʙʳʣʠ ʜʦʢʘʟʘʪʝʣʴʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ, ʦʩʦʙʝʥʥʦ 

ʪʦʢʩʠʢʦʟʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʣʠ ʚ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʚ ʨʘʟʚʠʪʠʠ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʣʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʫ 

ʨʝʙʝʥʢʘ ʠʤʝʣʦ ʤʝʩʪʦ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʪ ʨʦʜʦʚ ʢʘʢ ʧʝʨʝʥʦʰʝʥʥʳʝ, ʪʘʢ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʦʙʣʘʜʘʣʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴʶ (88,2ï77,3) ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʫ 

ʤʣʘʜʝʥʮʝʚ ʚ ʛʨʫʧʧʝ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʝʨʝʥʦʰʝʥʥʳʝ ʨʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʣʠ ʥʘ ʨʦʞʜʝʥʠʝ (OR ï

11,4), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʨʦʜʘʤʠ (OR ï 5,17) ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʜʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʚʝʣʠ ʢ ʦʩʪʨʦʤʫ ʠ ʭʨʦʥʠʯʝʩʢʦʤʫ 

ʛʠʧʦʢʩʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʣʦʜʘ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʧʝʨʠʥʘʪʘʣʴʥʳʤ ʧʦʨʘʞʝʥʠʷʤ 

ʎʅʉ ʠ ʨʘʟʚʠʪʠʶ ʉɼɺɻ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ.   

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʤʘʪʝʨʝʡ ʚ 1 ʛʨʫʧʧʝ 

ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʜʦʢʘʟʘʪʝʣʴʥʳʤʠ ʠ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʙʳʣʠ ʜʣʠʪʝʣʴʥʳʡ ʙʝʟʚʦʜʥʳʡ ʧʨʦʤʝʞʫʪʦʢ (83,3), ʩʣʘʙʘʷ ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

(86,7) ʠ ʟʘʪʷʞʥʳʝ ʨʦʜʳ (85,0) (ʈ<0,05). ɺ ʜʘʥʥʦʤ ʨʠʩʢ-ʬʘʢʪʦʨʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʠ 

ʨʘʥʞʠʨʦʚʘʥʠʠ ʙʳʣʘ ʩʣʘʙʘʷ ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (OR ï 6,5), ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʴʶ 

ʨʘʥʞʠʨʦʚʘʥʠʷ ʦʙʣʘʜʘʣʠ ʟʘʪʷʞʥʳʝ ʨʦʜʳ (OR -5,6) ʠ ʜʣʠʪʝʣʴʥʳʡ ʙʝʟʚʦʜʥʳʡ ʧʨʦʤʝʞʫʪʦʢ (OR 

ï 5,3), ʨʠʩʢ ʬʘʢʪʦʨʳ, ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʳʛʨʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ ʫ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ 

ʟʘʪʝʤ ʧʨʠʚʝʣʠ ʢ ʨʘʟʚʠʪʠʶ ʉɼɺɻ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 

ʜʦ 8 ʣʝʪ. ɿʘʙʦʣʝʚʘʥʠʷ ʫ ʤʘʪʝʨʝʡ ʦʢʘʟʘʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʣʦʜ, ʚʩʣʝʜʩʪʚʠʝ 

ʭʨʦʥʠʯʝʩʢʦʡ ʠ ʦʩʪʨʦʡ ʛʠʧʦʢʩʠʠ, ʯʪʦ ʷʚʠʣʦʩʴ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʧʦʨʘʞʝʥʠʡ ʎʅʉ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʫ ʜʝʪʝʡ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ.  

ɺʦ ʚʩʝʭ ʢʘʪʝʛʦʨʠʷʭ: ʟʘʙʦʣʝʚʘʥʠʷ (ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠ ʬʦʥʦʚʳʝ) ʫ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʘʪʦʣʦʛʠʷ ʚʦ ʚʨʝʤʷ ʨʦʜʦʚ, ʪʦʢʩʠʢʦʟʳ ʫ ʤʘʪʝʨʝʡ, ʪʝʯʝʥʠʝ ʨʦʜʦʚ ʫ ʜʘʥʥʳʭ 

ʤʘʪʝʨʝʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʠʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʪʝʩʪʦʤ ʪ. ʢ. ʙʳʣʦ ʙʦʣʝʝ 0,5. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (95%) 

ʨʘʩʮʝʥʠʚʘʣʠʩʴ ʢʘʢ ʜʦʩʪʦʚʝʨʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ ʩʧʝʮʠʬʠʯʥʳʝ. 
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ɺ ʊʘʙʣʠʮʝ 1, ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʥʛʦʚʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʠʩʢïʬʘʢʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʫ 

ʜʝʪʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʫ ʤʘʪʝʨʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ɾʂʊ, 

ʘʥʝʤʠʷ ʪʷʞʝʣʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (83,3ï66,7), ʷʚʣʷʝʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʥʳʤʠ ʠ ʩʧʝʮʠʬʠʯʥʳʤʠ. ɸ ʦʩʪʘʣʴʥʳʝ ʢʘʢ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, ʧʘʪʦʣʦʛʠʷ ʉʉʉ, 

ʧʘʪʦʣʦʛʠʷ ʧʦʯʝʢ ʪʘʢʞʝ ʠʤʝʣʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴ, ʥʦ ʚ ʯʫʪʴ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 

ʇʦ ʨʘʥʛʦʚʦʡ ʟʥʘʯʠʤʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ɾʂʊ, (OR ï 6,63) ʢʘʢ ʨʠʩʢ-ʬʘʢʪʦʨʳ ʙʳʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʜʘʣʝʝ ʘʥʝʤʠʷ ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ (OR ï 3,86), ʘʥʝʤʠʷ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

(OR ï 3,35), ʯʫʪʴ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʴʶ ʦʙʣʘʜʘʣʘ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (OR ï 2,11).  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʩʪʳ ʧʨʠ ʚʩʝʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ ʤʘʪʝʨʝʡ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʦʙʣʘʜʘʣʠ ʚʳʩʦʢʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ (J) ʙʦʣʝʝ 0,5. ʊʘʢʞʝ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ɼʀ ʧʨʠ ʜʘʥʥʳʭ ʧʘʪʦʣʦʛʠʡ ʠʤʝʣ 

ʤʝʩʪʦ ʦʪ 90ï95%, ʦʥʠ ʨʘʩʮʝʥʠʚʘʣʠʩʴ ʢʘʢ ʜʦʩʪʦʚʝʨʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ ʩʧʝʮʠʬʠʯʥʳʝ. 

ʇʘʪʦʣʦʛʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʤʥʦʛʦʚʦʜʠʝ ʠ ʤʘʣʦʚʦʜʠʝ 

(84,2ï70,0) ʷʚʠʣʠʩʴ ʜʦʢʘʟʘʪʝʣʴʥʳʤʠ ʠ ʩʧʝʮʠʬʠʯʥʳʤʠ (ʈ < 0,05). ʇʦ ʨʘʥʛʦʚʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʤʘʣʦʚʦʜʠʝ (OR ï 8,22) ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʠʩʢïʬʘʢʪʦʨʦʤ, ʘ ʤʥʦʛʦʚʦʜʠʝ (OR ï 2,62) ʤʝʥʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʠʩʢ- ʬʘʢʪʦʨʦʤ ʚ ʨʘʟʚʠʪʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʠ ʦʩʪʨʦʛʦ ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʝ 

ʫ ʧʣʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʣʠ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʦʙʘ ʬʘʢʪʦʨʘ ʦʙʣʘʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʪʝʩʪʦʤ ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʎʅʉ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʉɼɺɻ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɼʀ (95%) ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʠ ʩʧʝʮʠʬʠʯʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʫ ʜʝʪʝʡ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʎʅʉ, ʩ 

ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ. 

ʊʦʢʩʠʢʦʟʳ (84,6ï61,9) ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʪʘʢʞʝ ʙʳʣʠ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʫ ʧʣʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʝʨʠʥʘʪʘʣʴʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

(ʈ<0,05).  ʇʦ ʨʘʥʛʦʚʦʡ ʟʥʘʯʠʤʦʩʪʠ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʦʙʣʘʜʘʣ ʪʦʢʩʠʢʦʟ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ (OR ï 6,83), ʜʘʣʝʝ ʪʦʢʩʠʢʦʟʳ ʚ ʪʨʝʪʴʝʤ ʪʨʠʤʝʩʪʨʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ (OR ï 5,52), ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʫ ʧʣʦʜʘ ʠʤʝʣʦ ʤʝʩʪʦ ʭʨʦʥʠʯʝʩʢʘʷ ʛʠʧʦʢʩʠʷ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʙʳʣʠ ʥʘʨʫʰʝʥʠʷ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʎʅʉ. ɸ ʪʦʢʩʠʢʦʟʳ ʚ 1 (OR ï 1,93) ʠ 

ʚʦ 2 (OR ï 2,18) ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʪʘʢʞʝ ʙʳʣʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʛʠʧʦʢʩʠʠ 

ʧʣʦʜʘ, ʥʦ ʫʞʝ ʚ ʯʫʪʴ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʚʠʜʘʤʠ ʪʦʢʩʠʢʦʟʘ. ʅʦ 

ʚʩʝ ʪʦʢʩʠʢʦʟʳ ʫ ʤʘʪʝʨʝʡ ʦʙʣʘʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʙʦʣʝʝ 

0,5 ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʙʳʣʠ ʫ ʥʠʭ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʠ ʪʦʢʩʠʢʦʟʝ ʫ ʤʘʪʝʨʝʡ (90ï95%) ʨʘʩʮʝʥʠʚʘʣʦʩʴ 

ʜʦʩʪʦʚʝʨʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʩʧʝʮʠʬʠʯʥʳʤ ʚ ʨʘʟʚʠʪʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʫ ʧʣʦʜʘ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫ ʥʠʭ 

ʠʤʝʣʦ ʤʝʩʪʦ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ ʦʪ 9 ʜʦ 11-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʫ ʤʘʪʝʨʝʡ ʯʴʠ ʨʦʜʳ ʙʳʣʠ ʧʝʨʝʥʦʰʝʥʥʳʤʠ ʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʜʝʪʴʤʠ (82,4ï72,7) ʙʳʣʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʚ ʨʘʟʚʠʪʠʠ ʦʩʪʨʦʡ ʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʫ ʧʣʦʜʘ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʧʦʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ.  ʇʦ ʨʘʥʛʦʚʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʝʨʝʥʦʰʝʥʥʳʝ ʨʦʜʳ ʠʤʝʣʠ ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ (OR ï 6,64) ʢʘʢ ʨʠʩʢïʬʘʢʪʦʨ ʚ ʨʘʟʚʠʪʠʠ ʛʠʧʦʢʩʠʠ ʫ ʧʣʦʜʘ, ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʨʠʩʢïʬʘʢʪʦʨʦʤ ʙʳʣʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʛʠʧʦʢʩʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʧʣʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʤʝʣʦ ʤʝʩʪʦ ʫ ʜʘʥʥʳʭ ʙʦʣʴʥʳʭ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʎʅʉ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʡ (ʊʘʙʣʠʮʘ 2). 
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ʇʝʨʝʥʦʰʝʥʥʳʝ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʚ ʩʚʷʟʠ ʩ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ɼʀ (95%) ʨʘʩʮʝʥʠʚʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʠ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ, ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʨʦʡ ʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʧʣʦʜʘ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʵʪʦ ʫ ʨʝʙʝʥʢʘ ʨʘʟʚʠʣʘʩʴ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʊʘʢʞʝ ʦʙʣʘʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʪʝʩʪʦʤ ʚ ʨʘʟʚʠʪʠʠ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʫ 

ʜʝʪʝʡ ʢʦʪʦʨʳʡ ʙʳʣ ʙʦʣʝʝ 0,5. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʠʝ ʢʘʢ ʜʣʠʪʝʣʴʥʳʡ ʙʝʟʚʦʜʥʳʡ ʧʝʨʠʦʜ, ʩʣʘʙʘʷ 

ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʟʘʪʷʞʥʳʝ ʨʦʜʳ (85,7ï76,9) ʙʳʣʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʚ ʨʘʟʚʠʪʠʠ 

ʛʠʧʦʢʩʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ ʧʣʦʜʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʧʝʨʠʥʘʪʘʣʴʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʩʦ 

ʩʪʦʨʦʥʳ ʎʅʉ (ʈ<0,05). ʇʦ ʨʘʥʛʦʚʦʡ ʟʥʘʯʠʤʦʩʪʠ ʜʣʠʪʝʣʴʥʳʡ ʙʝʟʚʦʜʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ (OR ï 8,14) ʦʙʣʘʜʘʣ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʠʩʢ-ʬʘʢʪʦʨʦʤ ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʧʦʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ, ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʫ ʧʣʦʜʘ, ʜʘʣʝʝ ʧʦ 

ʟʥʘʯʠʤʦʩʪʠ ʢʘʢ ʨʠʩʢ-ʬʘʢʪʦʨ ʠʤʝʣ ʤʝʩʪʦ ʟʘʪʷʞʥʳʝ ʨʦʜʳ (OR ï 7,4). ʄʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʨʠʩʢïʬʘʢʪʦʨʦʤ ʙʳʣʠ ʩʣʘʙʘʷ ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (OR ï 4,11), ʥʦ ʦʥʦ ʪʘʢʞʝ ʦʙʣʘʜʘʣʦ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʎʅʉ, ʚʩʣʝʜʩʪʚʠʝ ʛʠʧʦʢʩʠʠ ʫ ʧʣʦʜʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʯʠʪʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʪʝʩʪʘʤʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʙʦʣʝʝ 0,5. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɼʀ (90ï95%) 

ʨʘʩʮʝʥʠʚʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʠ ʩʧʝʮʠʬʠʯʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʧʦʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ, ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʧʣʦʜʘ. 

 

ʊʘʙʣʠʮʘ 2.  

ʈɸʅɻʆɺɸʗ ɿʅɸʏʀʄʆʉʊʔ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ ʋ ɼɽʊɽʁ ʆʊ 9 ɼʆ 11 ʃɽʊ ʋ ɼɽʊɽʁ  

ʉ ʉɼɺɻ ɺ ʉʆʏɽʊɸʅʀʀ ʉ ʉʆʄɸʊʀʏɽʉʂʀʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ 

ʈʠʩʢ - ʬʘʢʪʦʨʳ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

Se Sp PV+ PVī J ORī 95% 

ɼʀ 

RR 

ɿʘʙʦʣʝʚʘʥʠʝ ʤʘʪʝʨʠ 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ 62,5 51 13 5 0,53 1,76 90% 1,76 

ɿʘʙʦʣʝʚʘʥʠʝ ɾʂʊ 83,3 56 25 5 0,60 6,63 95% 5,0 

ʇʘʪʦʣʦʛʠʷ ʧʦʯʝʢ 66,7 51 5 3 0,51 2,05 90% 2,0 

ɸʥʝʤʠʷ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ 75 53 15 5 0,55 3,35 95% 3,0 

ɸʥʝʤʠʷ ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ 75 56 30 10 0,60 3,86 95% 3,0 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 66,7 51 10 5 0,53 2,11 90% 3,0 

ʇʘʪʦʣʦʛʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʤʥʦʛʦʚʦʜʠʝ 70,0 53 18 8 0,55 2,62 95% 2,33 

ʤʘʣʦʚʦʜʠʝ 84,2 61 40 8 0,66 8,22 95% 5,33 

ʊʦʢʩʠʢʦʟʳ ʫ ʤʘʪʝʨʝʡ 

ʊʦʢʩʠʢʦʟ ʚ 1 ʪʨʠʤʝʩʪʨʝ 61,9 54 33 20 0,56 1,93 90% 1,63 

ʊʦʢʩʠʢʦʟ ʚ 2 ʪʨʠʤʝʩʪʨʝ 66,7 62 15 8 0,54 2,18 90% 2,0 

ʊʦʢʩʠʢʦʟ ʚ 3 ʪʨʠʤʝʩʪʨʝ 81,8 55 23 5 0,59 5,52 95% 4,5 

ʊʦʢʩʠʢʦʟ ʚ ʪʝʯʝʥʠʠ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ 84,6 55 28 5 0,60 6,83 95% 5,23 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʜʦʚ 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 72,7 54 20 8 0,56 3,08 95% 2,67 

ʧʝʨʝʥʦʰʝʥʥʳʝ 82,4 59 35 8 0,64 6,64 95% 4,67 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɼʣʠʪʝʣʴʥʳʡ ʙʝʟʚʦʜʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 85,7 58 30 5 0,63 8,14 95% 6,0 

ʉʣʘʙʘʷ ʨʦʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 76,9 55 25 8 0,59 4,11 90% 3,33 

 ɿʘʪʷʞʥʳʝ ʨʦʜʳ 83,3 60 38 8 0,65 7,4 95% 5,0 
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ɺʳʚʦʜʳ 

ʆʜʥʠʤʠ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʫ ʜʝʪʝʡ ʨʘʟʚʠʪʠʷ ʉɼɺɻ, ʷʚʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʦʤʘʪʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɸ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ð ɻ ʪʦ ʪʦʢʩʠʢʦʟʳ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʤʘʪʝʨʝʡ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ, ʬʦʥʦʚʳʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʤʘʪʝʨʝʡ, ʪʝʯʝʥʠʝ ʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʫ ʤʘʪʝʨʝʡ ʙʦʣʴʥʳʭ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦ ʩʪʦʨʦʥʳ ʎʅʉ, ʚʩʣʝʜʩʪʚʠʝ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʫ ʧʣʦʜʘ. 

ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʣʘʜʘʣʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʨʘʟʚʠʪʠʷ ʉɼɺɻ ʫ ʜʝʪʝʡ ʚ ʦʙʝʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. 
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THE INFLUENCE OF SOMATIC PATHOLOGY ON THE HEALTH STATUS OF 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʤʝʭʘʥʠʟʤʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʥʝʩʰʠʭ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʎʅʉ. ɸ ʪʘʢʞʝ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 30 ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 30 ʜʝʪʝʡ (ʟʜʦʨʦʚʴʝ ʜʝʪʠ). ɺ 

ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʚʳʨʘʞʝʥʥʦʩʪʴ ʥʘʨʫʰʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʥʝʨʚʥʦïʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʋ ʜʝʪʝʡ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʟʘʜʝʨʞʢʘ 

ʩʦʟʨʝʚʘʥʠʷ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, ʥʘʨʫʰʝʥʠʝ ʘʫʪʦʨʝʛʫʣʷʮʠʠ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʥʘʧʨʷʞʝʥʠʝ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʜʠʩʙʘʣʘʥʩ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʥʝʟʨʝʣʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʡ, ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ, ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ.  

 

Abstract. The article studies the mechanisms of various types of formation of somatic diseases 

that underwent perinatal lesions of the central nervous system. And also, the study included 

30 children with attention deficit disorder with hyperreactivity in combination with various somatic 

diseases aged 6 to 8 years and a control group of 30 children (childrenôs health). The study 

concluded that the severity of disorders depends on the level of neuropsychic development. 

Children showed high morbidity, delayed maturation of bioelectrical activity of the brain, impaired 

autoregulation of cerebral circulation, tension and overstrain of autonomic regulation, imbalance of 

the immune system, reflecting immaturity of the central, autonomic nervous, immune system. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʩʠʥʜʨʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʩ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ, 

ʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Keywords: children, attention deficit disorder with hyperreactivity, somatic diseases. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʉɼɺɻ ʦʩʦʙʝʥʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʩʪʘʝʪʩʷ ʢʣʠʥʠʯʝʩʢʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ. ʉ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʧʨʘʚʦʡ ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʠ ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʝʚ (ʭʚʦʩʪʘʪʦʛʦ ʷʜʨʘ ʠ ʙʣʝʜʥʦʛʦ ʰʘʨʘ) [1ï

3]. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʦʩʪʫʧʝʥ ʚ ʩʠʣʫ ʚʦʟʨʘʩʪʥʳʭ ʠ 
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ʬʠʥʘʥʩʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ [3]. ʄʝʞʜʫ ʪʝʤ, ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʝʜʫʱʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʉɼɺɻ ʤʝʪʦʜʘ ʧʨʠʢʣʘʜʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ 

(ʕʕɻ) [4ï6], ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʤʦʞʝʪ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʕʕɻ ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʕʕɻïɹʆʉ) ʰʠʨʦʢʦ ʦʩʚʝʱʝʥʦ, ʢʘʢ ʚ 

ʟʘʨʫʙʝʞʥʦʡ, ʪʘʢ ʠ ʚ ʨʦʩʩʠʡʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʚ ʢʫʨʘʮʠʠ ʜʝʪʝʡ ʩ ʉɼɺɻ [6ï7]. ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʕʕɻïɹʆʉ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝ 12 ʣʝʪ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʦʩʥʦʚʥʦʛʦ ʢʦʨʢʦʚʦʛʦ ʨʠʪʤʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʤʝʪʦʜ 

ʘʜʘʧʪʠʚʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʏʉʉ ð ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʏʉʉïɹʆʉ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʙʳʪʦʯʥʘʷ ʘʢʪʠʚʘʮʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʨʝʛʫʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʨʘʩʩʝʷʥʥʦʩʪʴʶ, ʦʪʚʣʝʢʘʝʤʦʩʪʴʶ, ʚʩʧʳʣʴʯʠʚʦʩʪʴʶ ʠ 

ʪʝʤʧʝʨʘʤʝʥʪʥʦʩʪʴʶ. ɼʣʷ ʧʘʨʘʩʠʤʧʘʪʠʢʦʪʦʥʠʠ ʭʘʨʘʢʪʝʨʥʦ, ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʧʦʥʠʞʝʥʠʠ ʦʙʱʝʛʦ 

ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ, ʭʦʨʦʰʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʩʨʝʜʦʪʦʯʝʥʠʶ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʚʥʠʤʘʥʠʷ [8]. ʄʝʪʦʜ ʘʜʘʧʪʠʚʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʏʉʉ ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ ʪʦʥʫʩʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ɺʅʉ). ɸʢʪʠʚʥʦ 

ʢʦʥʪʨʦʣʠʨʫʷ ʯʘʩʪʦʪʫ ʧʫʣʴʩʘ ʠ ʧʨʦʮʝʩʩ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʢʪʘ, ʫʜʘʝʪʩʷ ʩʤʝʩʪʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ɺʅʉ 

ʚ ʩʪʦʨʦʥʫ ʚʘʛʦʪʦʥʠʠ. 

ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʩʢʨʳʪʳ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʡʨʦ- ʠ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ ʜʝʪʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʪʩʪʘʚʘʥʠʷ ʥʝʨʚʥʦïʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʠʝʤ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʩ ʉɼɺɻ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ (ʚʝʛʝʪʘʪʠʚʥʦʡ, ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ) ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʩ ʉɼɺɻ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [7ï9]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʛ 

ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ, ʥʘʨʫʰʝʥʠʡ ʟʜʦʨʦʚʴʷ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ, ʦʙʲʷʩʥʠʪʴ ʝʛʦ 

ʢʣʠʥʠʯʝʩʢʠʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʧʦʣʠʤʦʨʬʠʟʤ, ʦʧʨʝʜʝʣʠʪʴ ʛʦʪʦʚʥʦʩʪʴ ʜʝʪʝʡ ʢ ʦʙʫʯʝʥʠʶ ʚ ʰʢʦʣʝ ʠ 

ʫʨʦʚʝʥʴ ʠʭ ʘʜʘʧʪʘʮʠʠ ʠ ʫʨʦʚʝʥʴ ʠʭ ʘʜʘʧʪʘʮʠʠ [10]. ʇʦʵʪʦʤʫ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʪʦʷʥʠʷ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʜʝʪʝʡ ʩ ʉɼɺɻ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʉɼɺɻ ʥʘ 

ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʠ ʩʦʩʪʦʷʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʘʮʠʝʥʪʳ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ: 1 ð ʦʪ 6 ʜʦ 8 ʣʝʪ ʠ 2 ð ʦʪ 9 ʜʦ 11 ʣʝʪ ʧʦ 30 ʯʝʣʦʚʝʢ ʚ 

ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʀ ʢʘʞʜʦʤʫ ʚʦʟʨʘʩʪʫ ʙʳʣʘ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʜʝʪʝʡ ʧʦ 30 ʯʝʣʦʚʝʢ (ʟʜʦʨʦʚʴʝ) 

ʩ ʥʦʨʤʘʣʴʥʳʤ ʪʠʧʦʤ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʈʠʩʫʥʢʝ 1, ʧʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʫ ʜʝʪʝʡ ʦʪ 6 ʜʦ 8 ʣʝʪ, ʩ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʠ 

ʜʦ 3ʭ ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ. ɺ 20,0% (6) ʜʝʪʝʡ ʩ ʉɼɺɻ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥ 

ʦʩʪʨʳʡ ʙʨʦʥʭʠʪ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 6,7% (2) (ʈ<0,001) ʨʝʮʠʜʠʚʠʨʫʶʱʠʡ ʦʙʩʪʨʫʢʪʠʚʥʳʡ 

ʙʨʦʥʭʠʪ (ʈʆɹ), ʫ 26,7% (8) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, 

ʫ 3,3 % (1) ʜʝʪʝʡ ʙʦʣʝʣʠ ʈʆɹ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʈ<0,001). ʆʩʪʨʫʶ ʧʥʝʚʤʦʥʠʶ ʧʝʨʝʥʝʩʣʠ 
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36,7% (11) ʜʝʪʝʡ ʩ ʉɼɺɻ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʢʦʥʪʨʦʣʴʥʳʡ ʛʨʫʧʧʝ 

ʙʦʣʝʣʠ ʪʦʣʴʢʦ 16,7% (5) ʜʝʪʝʡ (ʈ<0,001). ɿʘʪʷʞʥʳʝ ʧʥʝʚʤʦʥʠʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 30,0% (9) 

ʧʘʮʠʝʥʪʦʚ (ʈʠʩʫʥʦʢ 1).  

 

 
 

ʈʠʩʫʥʦʢ 1. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ 

ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʴʝ ʜʝʪʠ).  

 

ʉʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʜʝʪʝʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 3 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʝʨʝʥʝʩʣʠ 3-4 ʨʘʟʘ ʚ ʛʦʜ 

(ʈ < 0,05), ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʝʨʝʥʝʩʝʥʥʳʝ ʚ ʙʦʣʝʝ 

ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʟʜʦʨʦʚʴʝ ʜʝʪʠ) ʷʚʠʣʠʩʴ ʦʜʥʠʤ ʠʟ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʪʝʯʝʥʠʝ ʉɼɺɻ ʚ ʜʘʣʴʥʝʡʰʝʤ (ʈ<0,05). 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʦʨ- ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʙʦʣʴʰʝ ʚ 3-4 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 3 

ʣʝʪ. ɻʠʧʝʨʪʨʦʬʠʷ ʤʠʥʜʘʣʠʥ ʚʩʪʨʝʯʘʣʘʩʴ ʫ 40,0% (12) ʧʘʮʠʝʥʪʦʚ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʚ ʛʨʫʧʧʝ 

ʜʝʪʝʡ (ʈ<0,001). ɸʜʝʥʦʠʜʥʳʝ ʚʝʛʝʪʘʮʠʠ ʚʩʪʨʝʯʘʣʠʩʴ ʫ 23,3% (7) ʧʘʮʠʝʥʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʛʨʫʧʧʝ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ 10,0% (3) ʜʝʪʝʡ (ʈ<0,005), ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 3 ʣʝʪ 

(ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʃʆʈ ʦʨʛʘʥʦʚ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʴʝ ʜʝʪʠ). 

 

ʍʨʦʥʠʯʝʩʢʠʡ ʪʦʥʟʠʣʣʠʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥ ʫ 36,7% (11) ʧʘʮʠʝʥʪʦʚ, ʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʟʜʦʨʦʚʳʝ) ʫ 23,3% (7) ʜʝʪʝʡ (ʈ<0,005) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 3 ʣʝʪ.  ʈʠʥʠʪʳ 

ʫ 33,3% (10) ʧʘʮʠʝʥʪʦʚ, ʘ ʫ 20,0% (6) ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʟʜʦʨʦʚʳʝ) (ʈ<0,005). 

ʉʥʠʞʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʧʨʠʚʝʣʠ ʢ ʪʝʯʝʥʠʶ 

ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʣʦʨ ʦʨʛʘʥʦʚ. ɿʘʙʦʣʝʚʘʥʠʷ 
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ʩʦ ʩʪʦʨʦʥʳ ʣʦʨ ʦʨʛʘʥʦʚ ʙʝʩʧʦʢʦʠʣʠ ʦʪ 4 ʠ ʙʦʣʝʝ ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʧʦʣʫʯʘʣʠ ʘʤʙʫʣʘʪʦʨʥʦʝ ʣʝʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʇʄʉʇ ʪ. ʝ. 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 3 ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 3-ʭ 

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʦʣʝʣʠ ʜʝʪʠ ʦʪ 6 ʜʦ 8-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʦʪ 2 ʜʦ 3 ʨʘʟ ʚ ʛʦʜ. ɹʨʦʥʭʠʘʣʴʥʘʷ 

ʘʩʪʤʘ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 16,7% ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ, ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʙʳʣʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ɸʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʙʳʣ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʜʦ 26,7%, ʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 10,0% ʜʝʪʝʡ. ʆʩʪʨʘʷ ʠ ʨʝʮʠʜʠʚʠʨʫʶʱʘʷ ʢʨʘʧʠʚʥʠʮʘ 

ʚʩʪʨʝʯʘʣʘʩʴ ʫ 13,3% ʧʘʮʠʝʥʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 6,7%. ʆʪʝʢ ʂʚʠʥʢʝ ʙʳʣ 

ʫ 10,0% ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ 

ʚʩʪʨʝʯʘʣʦʩʴ. ɸʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʠʤʝʣ ʤʝʩʪʦ ʫ 20,0% ʧʘʮʠʝʥʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 3,3% ʜʝʪʝʡ. ʋ ʧʘʮʠʝʥʪʦʚ ʚʩʪʨʝʯʘʣʩʷ ʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʣʘʨʠʥʛʦʪʨʘʭʝʠʪ ʪʦʣʴʢʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʫ 13,3% ʜʝʪʝʡ. 

 
ʈʠʩʫʥʦʢ 3. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʳʝ ʜʝʪʠ). 

 

ɸʣʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʩʪʨʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʟʜʦʨʦʚʴʝ) ʜʝʪʝʡ 

ʠʤʝʣʦ ʤʝʩʪʦ ʪʦʣʴʢʦ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʘʢ ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ (10,0%), ʦʩʪʨʘʷ ʠʣʠ 

ʨʝʮʠʜʠʚʠʨʫʶʱʘʷ ʢʨʘʧʠʚʥʠʮʘ (6,7%), ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ (3,3%). 

ʀʟʫʯʘʝʤʘʷ ʢʘʪʝʛʦʨʠʷ ʜʝʪʝʡ ʧʦʣʫʯʠʣʘ ʩʪʘʮʠʦʥʘʨʥʦʝ ʠ ʘʤʙʫʣʘʪʦʨʥʦʝ ʣʝʯʝʥʠʝ ʥʘ ʫʨʦʚʥʝ 

ʩʪʘʮʠʦʥʘʨʦʚ ʠ ʇʄʉʇ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 2ï3 ʨʘʟʘ. ɺ ʦʩʥʦʚʥʦʤ ʣʝʯʝʥʠʝ ʧʦʣʫʯʘʣʠ 

ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʤʘʟʷʤʠ ʠ ʪ. ʜ. 

ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ, ʘʥʝʤʠʷ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʙʳʣʦ ʫ 26,7% ʜʝʪʝʡ, ʠ ʘʥʝʤʠʷ ʫʤʝʨʝʥʥʦʡ 

ʩʪʝʧʝʥʠ ʫ 10,0% ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 3 ʣʝʪ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠʤʝʣʦ ʤʝʩʪʦ ʪʦʣʴʢʦ ʘʥʝʤʠʷ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʫ 6,7% ʧʘʮʠʝʥʪʦʚ (ʈʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩʫʥʦʢ 4. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʥʝʤʠʠ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʳʝ ʜʝʪʠ). 
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ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 3 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʝʩʧʦʢʦʠʣʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʪʘʢʠʝ ʢʘʢ ʵʥʫʨʝʟ 

ʫ 53,3% ʧʘʮʠʝʥʪʦʚ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʫ 6,7%. ɿʘʜʝʨʞʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ 

ʠʤʝʣʠ ʤʝʩʪʦ ʫ 33,3% ʜʝʪʝʡ, ʘʛʨʝʩʩʠʚʥʦʩʪʴ ð 23,3% ʠ ʫ 20,0% ð ʥʘʨʫʰʝʥʠʝ, ʦʩʦʙʝʥʥʦ 

ʥʦʯʥʦʛʦ ʩʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ. ɿʘʠʢʘʥʠʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 16,7% ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʝ ʠ ʚʳʷʚʣʝʥʦ ʫ 3,3% ʧʘʮʠʝʥʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  

ʅʘʨʫʰʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʳʛʘʪʴ ʙʳʣʦ ʫ 36,7% ʜʝʪʝʡ, ʛʠʧʝʨʚʦʟʙʫʜʠʤʦʩʪʠ ʫ 30,0% 

ʧʘʮʠʝʥʪʦʚ, ʫ 60,0% ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʨʫʰʝʥʠʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʜʘʥʠʡ, 

ʪʘʢʞʝ ʫʤʩʪʚʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʰʢʦʣʴʥʳʭ ʟʘʜʘʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ 70,0% ʠ 

ʪʠʢʠ ð ʫ 20,0% ʜʝʪʝʡ. ʅʦʯʥʳʝ ʩʪʨʘʭʠ ʠʤʝʣʠ ʤʝʩʪʦ ʫ 66,7% ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ 6,7% 

ʧʘʮʠʝʥʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʈʠʩʫʥʦʢ 5). 

 
ʈʠʩʫʥʦʢ 5. ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʫ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʳʝ ʜʝʪʠ). 

 

ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 

ʜʦ 8 ʣʝʪ, ʜʝʪʠ ʯʘʱʝ ʙʦʣʝʣʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʍʨʦʥʠʯʝʩʢʠʝ 

ʠ ʦʩʪʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʃʆʈ ʦʨʛʘʥʘ, ɾʂʊ ʠ ʘʥʝʤʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ 3-4 ʨʘʟ 

ʚ ʛʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʈ<0,05) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0 ʜʦ 3 ʣʝʪ. ʇʦ-ʚʠʜʠʤʦʤʫ, 

ʦʩʪʨʳʝ ʠ ʛʠʧʦʢʩʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ  ʧʣʦʜʘ, ʧʨʠʚʝʜʰʠʝ ʢ ʧʝʨʠʥʘʪʘʣʴʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʎʅʉ ʠ 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʢ ʩʥʠʞʝʥʠʶ ʠʤʤʫʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʨʝʙʝʥʢʘ. 

ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 

8 ʣʝʪ ʚʦʟʨʘʩʪʘ ʧʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 8 ʣʝʪ ʧʨʦʷʚʣʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʙʳʣʦ ʙʦʣʝʝ 2ï3 ʨʘʟ ʚ ʛʦʜ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 6 ʟʘʪʷʞʥʳʝ ʧʥʝʚʤʦʥʠʠ ʠʤʝʣʠ ʤʝʩʪʦ ʫ 36,7% ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʝ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ. ʆʩʪʨʳʝ ʧʥʝʚʤʦʥʠʠ ʧʝʨʝʥʝʩʣʠ 46,7% 

ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ 10,0% ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʟʜʦʨʦʚʴʝ). 

ʈʝʮʠʜʠʚʠʨʫʶʱʠʝ ʙʨʦʥʭʠʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 33,3% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ 6,7% 

ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ (ʟʜʦʨʦʚʴʝ) ʜʝʪʠ. ʆʩʪʨʳʝ ʙʨʦʥʭʠʪʳ ʠʤʝʣʠ ʤʝʩʪʦ ʫ 26,7% ʧʘʮʠʝʥʪʦʚ ʚ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ ʫ 10,0% ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ. 
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ʈʠʩʫʥʦʢ 6. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ 

ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʴʝ ʜʝʪʠ). 

 

ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 8 ʣʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʦʤ ʦʪ 0 ʜʦ 3 

ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚʩʪʨʝʯʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ (ʈ<0,05).  

ʉʦ ʩʪʦʨʦʥʳ ʣʦʨ ʦʨʛʘʥʦʚ ʠʤʝʣʠ ʤʝʩʪʦ ʪʘʢʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢ, 

ʛʠʧʝʨʪʨʦʬʠʷ ʤʠʥʜʘʣʠʥ ʫ 30,0% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ 6,7% ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʜʝʪʝʡ. ɸʜʝʥʦʠʜʳ ʫ 16,7% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ ʫ 3,3% ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ. ʍʨʦʥʠʯʝʩʢʠʡ ʪʦʥʟʠʣʣʠʪ ð ʫ 26,7% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ ʫ 13,3% ʜʝʪʝʡ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʆʩʪʨʳʡ ʨʠʥʠʪ ʚʩʪʨʝʯʘʣʩʷ ʧʦ 10,0% ʜʝʪʝʡ ʢʘʢ ʚ ʦʩʥʦʚʥʦʡ, ʪʘʢ ʠ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ (ʈʠʩʫʥʦʢ 7).  

 
ʈʠʩʫʥʦʢ 7. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʃʆʈ ʦʨʛʘʥʦʚ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʴʝ ʜʝʪʠ). 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 8. ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ɹɸ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 13,3% ʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʪʨʘʭʝʠʪ ʫ 6,7% ʜʝʪʝʡ. ɸʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ð ʫ 10,0% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʝ ʠ ʫ 3,3% ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʆʩʪʨʘʷ ʠ ʨʝʮʠʜʠʚʠʨʫʶʱʘʷ ʢʨʘʧʠʚʥʠʮʘ 

ʚʩʪʨʝʯʘʣʘʩʴ ʫ 6,7% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ ʫ 3,3% ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ɸʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ ʠʤʝʣ ʤʝʩʪʦ ʫ 20,0% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ 6,7% ʜʝʪʝʡ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

 
ʈʠʩʫʥʦʢ 8. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʳʝ ʜʝʪʠ). 
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ʇʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʠʤʝʣʠ ʤʝʩʪʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ, ʜʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʠʤʝʣʠ 

ʤʝʩʪʦ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 8 ʣʝʪ. ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʫ 40,0% ʜʝʪʝʡ ʙʳʣ ʵʥʫʨʝʟ, ʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʟʜʦʨʦʚʴʝ) ʵʥʫʨʝʟ ʦʪʤʝʯʘʣʩʷ ʪʦʣʴʢʦ ʫ 3,3% (ʈʠʩʫʥʦʢ 9).  

ɿʘʜʝʨʞʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ð ʫ 27,0% ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʴ 

ʠʤʝʣʦ ʤʝʩʪʦ ʫ 17,0% ʧʘʮʠʝʥʪʦʚ ʪʘʢʞʝ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ. ʅʘʨʫʰʝʥʠʝ ʩʥʘ ʪ.ʝ. 

ʪʨʫʜʥʦʩʪʠ ʩ ʟʘʩʳʧʘʥʠʝ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 13,0% ʜʝʪʝʡ, ʥʘʨʫʰʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʳʛʘʪʴ ʫ 30,0% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ ʥʘʨʫʰʝʥʠʝ ʚʥʠʤʘʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʷ 

ʰʢʦʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʟʘʜʘʥʠʡ ʫ 47,0% ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ. ɿʘʠʢʘʥʠʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 10,0% 

ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ ʫ 3,3% ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ (ʟʜʦʨʦʚʴʝ) ʜʝʪʠ. ʊʠʢʠ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʫ 10,0% ʜʝʪʝʡ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ. ʋʤʩʪʚʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʟʥʳʭ ʟʘʜʘʥʠʡ ʙʳʣ ʫ 60,0% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ. ʅʦʯʥʳʝ ʩʪʨʘʭʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 

53,0% ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠ ʫ 6,7% ʜʝʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʟʜʦʨʦʚʴʝ). 

 

 
ʈʠʩʫʥʦʢ 9. ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʟʜʦʨʦʚʳʝ ʜʝʪʠ). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ ʩ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʘʢ ʩʦʤʘʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʚʩʪʨʝʯʘʣʠʩʴ ʧʦ ʜʘʥʥʳʤ 

ʘʥʘʤʥʝʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 8 ʣʝʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʦʤ ʦʪ 0 ʜʦ 3 

ʣʝʪ (ʈ<0,05). 

 

ɺʳʚʦʜʳ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ ʩ ʉɼɺɻ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʝʡ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʩʪʚʠʝʤ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʎʅʉ. ʋ ʥʠʭ 

ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʟʘʜʝʨʞʢʘ ʩʦʟʨʝʚʘʥʠʷ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, 

ʥʘʨʫʰʝʥʠʝ ʘʫʪʦʨʝʛʫʣʷʮʠʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʥʘʧʨʷʞʝʥʠʝ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʜʠʩʙʘʣʘʥʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʥʝʟʨʝʣʦʩʪʴ 

ʮʝʥʪʨʘʣʴʥʦʡ, ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʥʘʨʫʰʝʥʠʡ ʟʘʚʠʩʠʪ 

ʦʪ ʫʨʦʚʥʷ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʣʠʷʥʠʝ ʉɼɺɻ ʥʘ ʩʦʤʘʪʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʠ, 

ʥʘʧʨʦʪʠʚ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʤʝʶʱʠʭ ʠʥʬʝʢʮʠʦʥʥʳʡ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʛʝʥʝʟ ʨʘʟʚʠʪʠʷ, ʫʩʪʘʥʦʚʠʣ 

ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ, ʯʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʚʥʝʩʫʩʪʘʚʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʧʨʠ ʩʠʥʜʨʦʤʝ (ʙʦʣʝʟʥʠ) ʈʝʡʪʝʨʘ ʫ ʜʝʪʝʡ. ʉʠʥʜʨʦʤ ʈʝʡʪʝʨʘ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ 

ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ. ɺ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʭʘʨʘʢʪʝʨʥʘ 

ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʧʦʨʘʞʝʥʠʡ ʩʫʩʪʘʚʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʩ ʨʘʥʥʠʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ 

ʤʝʣʢʠʭ ʩʫʩʪʘʚʦʚ ʩʪʦʧ, ʚʦʟʤʦʞʥʦʡ ʛʠʧʝʨʝʤʠʝʡ ʢʦʞʠ ʥʘʜ ʧʦʨʘʞʝʥʥʳʤʠ ʩʫʩʪʘʚʘʤʠ, 

ʠʥʪʝʥʩʠʚʥʳʤʠ ʙʦʣʷʤʠ, ʨʝʜʢʠʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ, ʧʦʷʩʥʠʯʥʦʛʦ 

ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʩʘʢʨʦʠʣʝʠʪʘ. ɺʥʝʩʫʩʪʘʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʪʝʢʘʣʠ 

ʯʘʩʪʦ ʩʪʝʨʪʦ, ʘ ʧʦʨʦʡ ʚʦʦʙʱʝ ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ. ʅʝ ʠʩʢʣʶʯʝʥʳ ʨʝʮʠʜʠʚʳ ʠ ʭʨʦʥʠʯʝʩʢʦʝ 

ʪʝʯʝʥʠʝ. 

 

Abstract. The clinical features of articular syndrome and extra-articular manifestations in 

children with Reiterôs syndrome (illness) were studied. Reiterôs syndrome in childhood has some 

features of the course and development of the disease. In childhood, asymmetry of lesions of 

the joints of the lower extremities with early involvement of small feet joints in the process, 

possible flushing of the skin over the affected joints, intense pain, rare involvement in the process of 

the hip joints, lumbar spine and unilateral sacroiliitis is characteristic. Extraarticular manifestations 

proceeded often erased, and sometimes were not determined at all. Relapses and a chronic course 

are not excluded. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʜʨʦʤ ʈʝʡʪʝʨʘ, ʜʝʪʠ, ʘʨʪʨʠʪ, ʢʣʠʥʠʢʘ. 

 

Keywords: Reiterôs syndrome, children, arthritis, clinic. 

 

ɺʚʝʜʝʥʠʝ 

H. Reiter ʚʧʝʨʚʳʝ ʜʘʣ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʥʜʨʦʤʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʦʩʣʝ ʦʩʪʨʦʛʦ 

ʢʠʰʝʯʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʜʠʟʝʥʪʝʨʠʷ) ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʪʨʠʘʜʦʡ: ʫʨʝʪʨʠʪʦʤ (ʮʠʩʪʠʪ, 

ʧʨʦʩʪʘʪʠʪ), ʢʦʥʲʶʥʢʪʠʚʠʪʦʤ ʠ ʘʨʪʨʠʪʦʤ [1]. ɺ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʩʪʝʨʪʦʩʪʴʶ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʥʝʠʟʫʯʝʥʥʦʩʪʴʶ 

ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʙʦʣʝʝ ʧʨʘʚʦʤʦʯʥʦ ʥʘʟʚʘʥʠʝ ʥʝ ʙʦʣʝʟʥʴ, ʘ ʩʠʥʜʨʦʤ 

ʈʝʡʪʝʨʘ.  
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ʅʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʜʠʘʨʝʷ, ʭʦʪʷ 

ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʨʘʥʥʷʷ ʧʦʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʥʘʯʠʥʘʷ 

ʩ 13ï14 ʣʝʪ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʠ ʧʦʣʦʚʦʡ ʧʫʪʴ ʟʘʨʘʞʝʥʠʷ. ɼʠʟʝʥʪʝʨʠʡʥʫʶ ʬʦʨʤʫ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ Shigella ʠʣʠ Salmonella, ʘ ʚʦʟʤʦʞʥʦ ʠ ʜʨʫʛʠʝ ʚʦʟʙʫʜʠʪʝʣʠ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ [2].  

ʂʣʠʥʠʢʘ ʩʠʥʜʨʦʤʘ ʈʝʡʪʝʨʘ (ʉʈ) ʫ ʜʝʪʝʡ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʯʝʪʘʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʤʦʯʝʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʛʣʘʟ ʠ ʥʝʨʝʜʢʦ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʠʤʧʪʦʤʘʪʠʢʘ ʉʈ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʘʩʪʦʪʳ, 

ʚʳʨʘʞʝʥʥʦʩʪʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʠʭ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʩʭʦʜʦʚ. ɺʤʝʩʪʦ ʠʣʠ ʢʨʦʤʝ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʪʨʠʘʜʳ ʤʦʛʫʪ 

ʧʦʷʚʣʷʪʴʩʷ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʢʠʰʝʯʥʠʢʘ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʧʨʠʯʝʤ ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʤʥʦʛʠʤʠ ʢʣʠʥʠʮʠʩʪʘʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʮʠʩʪʳ ʩʪʘʚʷʱʠʝ ʜʠʘʛʥʦʟ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʠʘʜʳ ʠʣʠ ʪʝʪʨʘʜʳ ʩʠʤʧʪʦʤʦʚ, ʧʨʠʚʦʜʷʪ ʩʚʝʜʝʥʠʷ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʜʘʥʥʳʭ 

ʘʚʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʶʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʠʘʛʥʦʟʘ ʣʠʰʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʚʫʭ ʧʨʠʟʥʘʢʦʚ [3ï5]. 

ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʢʘʩʘʶʱʠʡʩʷ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ɹʈ, ʥʝʩʢʦʣʴʢʦ 

ʟʘʪʨʫʜʥʝʥ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ɹʈ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʧʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʦʧʨʝʜʝʣʠʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [6ï7]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 40 ʜʝʪʝʡ, ʙʦʣʴʥʳʭ ʩʠʥʜʨʦʤʦʤ ʈʝʡʪʝʨʘ 

(28 ʤʘʣʴʯʠʢʦʚ ʠ 12 ʜʝʚʦʯʝʢ). ʉʦʦʪʥʦʰʝʥʠʝ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ, ʩʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ ʩʦʩʪʘʚʠʣʦ 

2, 3:1. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ, ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʦʝ ʠ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ʉʪʝʧʝʥʴ ʦʙʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʜʝʪʝʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [8ï9]. ʄʝʩʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʫʩʪʘʚʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ [10]. ʆʮʝʥʢʘ 

ʤʝʩʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ ʧʦ ʮʠʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʩʠʥʦʚʠʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ [11].  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʦʩʦʙʦʡ ʪʱʘʪʝʣʴʥʦʩʪʴʶ 

ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʠ ʦʩʝʚʳʭ ʩʫʩʪʘʚʦʚ, ʩʦʩʪʦʷʥʠʝ ʠ ʬʫʥʢʮʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ 

(ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʙ ʠ ʧʨʠʝʤʦʚ), ʩʘʢʨʦʠʣʝʘʣʴʥʳʭ ʩʦʯʣʝʥʝʥʠʡ, ʤʘʣʦʧʦʜʚʠʞʥʳʭ 

ʩʫʩʪʘʚʦʚ (ʛʨʫʜʠʥʦïʢʣʶʯʠʯʥʳʝ, ʛʨʫʜʠʥʦïʨʝʙʝʨʥʳʝ). 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ɺʠʟʫʘʣʴʥʦʡ ʘʥʘʣʦʛʦʚʦʡ ʢhʘʣʝ 

(ɺɸʐ): ʠʥʜʝʢʩ ʈʠʯʠ, ACR-ʩʯʝʪ ʙʦʣʝʟʥʝʥʥʳʭ ʩʫʩʪʘʚʦʚ, ACR-ʩʯʝʪ ʧʨʠʧʫʭʰʠʭ ʩʫʩʪʘʚʦʚ, 

ʠʥʜʝʢʩ ʃʘʥʩʙʫʨʠ, LEE, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ɽ. ʃ. ʅʘʩʦʥʦʚʳʤ, ʅ. ɺ. ʏʠʯʘʩʪʦʚʦʡ, 

ɻ. ʈ. ʀʤʘʤʝʪʜʠʥʦʚʦʡ (2001) ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʂʣʠʥʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤʠ [12]. 

ʆʩʘʥʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʙ ʠ ʧʨʠʝʤʦʚ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʙʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʥʥʠʭ ʠ 

ʩʢʨʳʪʳʭ ʧʦʨʘʞʝʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʦʩʝʚʳʭ ʩʫʩʪʘʚʦʚ ʚʳʧʦʣʥʝʥʳ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

ɸ. ɸ. ʗʢʦʚʣʝʚʦʡ (1996) ʠ ɺ. ʄ. ʏʝʧʦʡ (1990) [9, 13].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦʟʥʠʢʣʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 5 ʣʝʪ ð ʫ 5 ʙʦʣʴʥʳʭ, ʜʦ 9 ʣʝʪ ð 

ʫ 8, ʦʪ 9 ʜʦ 13 ð ʫ 14 ʙʦʣʴʥʳʭ, ʠ ʩʪʘʨʰʝ 13 ʣʝʪ ð ʫ 13 ʙʦʣʴʥʳʭ.  
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ɼʣʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʟʥʠ ʫ 77,5% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʳʣʘ ʜʦ 6 ʤʝʩʷʮʝʚ, ʧʨʠʯʝʤ ʫ 62,5% 

ʙʦʣʴʥʳʭ ð ʜʦ 3 ʤʝʩʷʮʝʚ. ʋ ʜʝʪʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʣʘʩʴ ʵʥʪʝʨʦʢʦʣʠʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʉʈ, 

ʨʝʟʚʠʚʰʘʷʩʷ ʧʦʩʣʝ ʜʠʘʨʝʠ ʯʝʨʝʟ 14ï30 ʜʥʝʡ. 

ʉʠʥʜʨʦʤ ʈʝʡʪʝʨʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʪʠʧʠʯʥʦʡ ʪʨʠʘʜʦʡ ʧʨʠʟʥʘʢʦʚ: ʢʦʥʲʶʥʢʪʠʚʠʪ, 

ʫʨʝʪʨʠʪ, ʘʨʪʨʠʪ. ɺ 5 ʩʣʫʯʘʷʭ ʦʪʤʝʯʘʣʦʩʴ ʪʘʢʞʝ ʢʝʨʘʪʦʜʝʨʤʠʷ ʩʪʦʧ ʠ ʧʦʨʘʞʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ. 

ʋ 34 ʙʦʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘʯʘʣʦʩʴ ʦʩʪʨʦ, ʫ ʦʩʪʘʣʴʥʳʭ ð ʧʦʜʦʩʪʨʦ.  

ʋʨʝʪʨʠʪ, ʚʳʷʚʣʝʥ ʫ 34 ʙʦʣʴʥʳʭ, ʧʦʯʪʠ ʚ 1,5 ʨʘʟʘ ʯʘʱʝ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ 

ʧʨʠʟʥʘʢʦʚ ʘʨʪʨʠʪʘ (ʈʠʩʫʥʢʠ 1ï2). ʇʦʨʘʞʝʥʠʝ ʛʣʘʟ ʦʪʤʝʯʘʣʦʩʴ ʫ 30 ʙʦʣʴʥʳʭ ʜʝʪʝʡ, ʧʨʠʯʝʤ 

ʯʘʱʝ ʝʱʝ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʦʚ ʘʨʪʨʠʪʘ. ʇʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ (ʩʳʧʴ, 

ʢʝʨʘʪʦʜʝʨʤʠʷ) ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ (ʙʘʣʘʥʠʪ) ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʘʡʥʝ ʨʝʜʢʦ (6 ʙʦʣʴʥʳʭ) ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʣʝ ʨʘʟʚʠʪʠʷ ʦʩʥʦʚʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʟʥʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʏʘʩʪʦʪʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʩʥʦʚʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʨʠ ʉʈ 

ʫ ʜʝʪʝʡ. 

 

 

 

 

 

ɸ  ɹ 
 

ʈʠʩʫʥʦʢ 2. ɼʘʢʪʠʣʠʪ çʩʦʩʠʩʢʦʦʙʨʘʟʥʘʷè ʜʝʬʦʨʤʘʮʠʷ ʧʘʣʴʮʝʚ ʢʠʩʪʝʡ ʨʫʢ ʠ ʥʦʛ: ɸ ð III ʧʘʣʴʮʘ 

ʩʪʦʧʳ; ɹ ð III, IV ʧʘʣʴʮʝʚ ʣʝʚʦʡ ʠ II, IV ʧʘʣʴʮʝʚ ʧʨʘʚʦʡ ʢʠʩʪʠ, ʧʦʨʘʞʝʥʠʝ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ 

ʤʝʞʬʘʣʘʥʛʦʚʦʛʦ III ʠ I ʧʷʩʪʥʦïʬʘʣʘʥʛʦʚʦʛʦ ʩʫʩʪʘʚʦʚ ʧʨʘʚʦʡ ʢʠʩʪʠ. 

 

ʋ 5 ʙʦʣʴʥʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʩʝ 4 ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʭ ʧʨʠʟʥʘʢʘ ʟʘʙʦʣʝʚʘʥʠʷ (ʘʨʪʨʠʪ, 

ʫʨʝʪʨʠʪ, ʢʦʥʲʶʥʢʪʠʚʠʪ, ʵʥʪʝʨʠʪ) ʠ ʫ 20 ð 3 ʧʨʠʟʥʘʢʘ (ʘʨʪʨʠʪ, ʫʨʝʪʨʠʪ, ʢʦʥʲʶʥʢʪʠʚʠʪ ʠ (ʠʣʠ) 

ʢʦʞʥʦ-ʩʣʠʟʠʩʪʳʡ ʩʠʥʜʨʦʤ). ʋ 4-ʭ ʙʦʣʴʥʳʭ ʩ ʪʨʠʘʜʦʡ ʧʨʠʟʥʘʢʦʚ ʧʝʨʚʳʤ ʧʨʠʟʥʘʢʦʤ ʙʦʣʝʟʥʠ 

ʙʳʣ ʘʨʪʨʠʪ, ʫ 3-ʭ ʢʦʥʲʶʥʢʪʠʚʠʪ ʠ ʫʨʝʪʨʠʪ, ʫ 2- ʫʨʝʪʨʠʪ, ʫ 3-ʭ ʢʦʥʲʶʥʢʪʠʚʠʪ; ʫ 4-ʭ ʙʦʣʴʥʳʭ 

ʢʦʥʲʶʥʢʪʠʚʠʪ ʚʦʟʥʠʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʘʨʪʨʠʪʦʤ, ʚ 2-ʭ ʩʣʫʯʘʷʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʥʠʢʣʠ ʚʩʝ 
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ʪʨʠ ʧʨʠʟʥʘʢʘ, ʫ ʜʚʫʭ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʘʩʴ ʪʨʠʘʜʘ ʩʠʤʧʪʦʤʦʚ (ʘʨʪʨʠʪ, ʢʦʥʲʶʥʢʪʠʚʠʪ, 

ʩʣʠʟʠʩʪʳʡ ʩʠʥʜʨʦʤ) ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʫʨʝʪʨʠʪʘ ʠ ʤʦʯʝʚʦʛʦ ʩʠʥʜʨʦʤʘ) (ʈʠʩʫʥʦʢ 3). 

ʋ 15 (37,5%) ʙʦʣʴʥʳʭ ʜʠʘʛʥʦʟ ʉʈ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥʠʷ 2-ʭ 

ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ: ʠʟ ʥʠʭ ʫ 6 ʙʦʣʴʥʳʭ ð ʧʨʠʟʥʘʢʦʚ ʘʨʪʨʠʪʘ ʠ ʢʦʥʲʶʥʢʪʠʚʠʪʘ, ʫ 9 ð 

ʘʨʪʨʠʪʘ ʠ ʫʨʝʪʨʠʪʘ. 

ʅʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 85% ʙʦʣʴʥʳʭ ʙʳʣʦ ʦʩʪʨʳʤ ʩ ʧʦʜʲʝʤʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫ 

26 ʙʦʣʴʥʳʭ. ɺ ʨʘʟʛʘʨ ʙʦʣʝʟʥʠ ʫ 25% ʙʦʣʴʥʳʭ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʧʦʚʪʦʨʥʳʝ ʧʦʜʲʝʤʳ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʬʦʥʝ ʘʪʘʢʠ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʉʠʤʧʪʦʤʳ ʠʥʪʦʢʩʠʢʘʮʠʠ ʙʳʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʋʨʝʪʨʠʪ ʠ ʜʠʟʫʨʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʦʪʤʝʯʘʣʠʩʴ ʫ 34 ʙʦʣʴʥʳʭ, ʧʨʠʯʝʤ ʫ 55% 

ʙʦʣʴʥʳʭ ð ʚ ʥʘʯʘʣʝ ʙʦʣʝʟʥʠ ʠ ʫ 62,5% ð ʚ ʨʘʟʛʘʨ. ʋ ʤʘʣʴʯʠʢʦʚ ʧʨʠʟʥʘʢʠ ʫʨʝʪʨʠʪʘ ʙʳʣʠ 

ʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ, ʫ ʧʦʩʣʝʜʥʠʭ ʦʥ ʧʨʦʪʝʢʘʣ ʩʪʝʨʪʦ 

 

.  
ʈʠʩʫʥʦʢ 3. ʍʘʨʘʢʪʝʨ ʚʥʝʩʫʩʪʘʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʈʝʡʪʝʨʘ. 

 

 
ʈʠʩʫʥʦʢ 4. ʕʢʩʩʫʜʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʘʚʦʤ ʛʨʫʜʠʥʦïʢʣʶʯʠʯʥʦʤ ʩʦʯʣʝʥʝʥʠʠ. 

 
ʇʦʨʘʞʝʥʠʝ ʛʣʘʟ ʦʪʤʝʯʘʣʦʩʴ ʫ 30 ʙʦʣʴʥʳʭ. ʀʟ ʥʠʭ ʫ 25 ð ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʠ ʟʘʪʷʞʥʳʝ 

ʧʨʠʟʥʘʢʠ ʢʦʥʲʶʥʢʪʠʚʠʪʘ, ʫ 4-ʭ ʙʦʣʴʥʳʭ ʛʣʘʟʥʳʝ ʩʠʤʧʪʦʤʳ ʥʘʯʘʣʠʩʴ ʩ ʢʦʥʲʶʥʢʪʠʚʠʪʘ, ʘ ʚ 

ʜʠʥʘʤʠʢʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫʚʝʠʪ. ʋ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʣʝʥ ʫʚʝʠʪ. ʉʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʦʩʴ ʧʦʨʘʞʝʥʠʝ ʢʦʞʠ ʚ ʚʠʜʝ ʢʝʨʘʪʦʜʝʨʤʘʪʠʪʘ ʫ 4 ʙʦʣʴʥʳʭ ʠ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚ ʚʠʜʝ ʙʘʣʘʥʠʪʘ ʫ 2 ʙʦʣʴʥʳʭ ʜʝʪʝʡ. ʀʟʤʝʥʝʥʠʷ ʚʦʟʥʠʢʣʠ  

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ 4ï8 ʥʝʜʝʣʴ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʟʥʠ (ʈʠʩʫʥʢʠ 3ï

4). 

ʉʨʝʜʠ ʥʘʰʠʭ ʙʦʣʴʥʳʭ ʪʝʥʜʠʥʠʪ ʘʭʠʣʣʦʚʦʛʦ ʩʫʭʦʞʠʣʠʷ ʚʳʷʚʣʝʥ ʫ 3 ʙʦʣʴʥʳʭ 

(ʈʠʩʫʥʦʢ 5). 

ɺʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʦʨʛʘʥʦʚ ʈʕʉ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʨʘʟʛʘʨ ʙʦʣʝʟʥʠ 
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ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ. ʃʠʤʬʘʜʝʥʦʧʘʪʠʷ 

ʦʪʤʝʯʘʣʘʩʴ ʫ 19 ʙʦʣʴʥʳʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 1 ʩʪʝʧʝʥʠ, ʫʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ ð ʫ 8 ʙʦʣʴʥʳʭ, 

ʧʨʠʯʝʤ ʜʦ 1 ʩʤ ð ʫ 5 ʙʦʣʴʥʳʭ, ʢʨʘʡ ʩʝʣʝʟʝʥʢʠ ʧʘʣʴʧʠʨʦʚʘʣʩʷ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ. 
 

 
ʈʠʩʫʥʦʢ 5. ʕʥʪʝʟʠʪ ʚ ʦʙʣʘʩʪʠ ʙʫʛʨʘ ʧʨʘʚʦʡ ʧʷʪʦʯʥʦʡ ʢʦʩʪʠ. 
 

ʕʥʪʝʨʘʣʴʥʳʝ ʩʠʤʧʪʦʤʳ ʩʨʝʜʠ ʥʘʰʠʭ ʙʦʣʴʥʳʭ ʚʳʷʚʣʷʣʠʩʴ ʚ 27,5% ʩʣʫʯʘʷʭ. ʂʠʰʝʯʥʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʙʳʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ ʠ ʥʝ ʩʚʷʟʘʥʳ ʩ ʰʠʛʝʣʣʝʟʦʤ. ʆʥʠ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ 

ʜʨʫʛʠʤ ʩʠʤʧʪʦʤʘʤ ʉʈ ʠʣʠ ʩʦʯʝʪʘʣʠʩʴ ʩ ʥʠʤʠ. 

ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʙʦʣʴʥʳʭ ʩ ʉʈ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʫʩʪʘʚʥʦʡ ʩʠʥʜʨʦʤ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʘʨʪʨʠʪʦʤ, ʨʝʞʝ ʘʨʪʨʘʣʴʛʠʷʤʠ (13 ʜʝʪʝʡ). ɸʨʪʨʠʪ ʙʳʣ ʧʦʩʪʦʷʥʥʳʤ ʠ ʚʝʜʫʱʠʤ 

ʩʠʤʧʪʦʤʦʤ ʠ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ. ʋ 18 ʠʟ 40 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʫʩʪʘʚʥʦʡ ʩʠʥʜʨʦʤ 

ʨʘʟʚʠʣʩʷ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʛʣʘʟʥʳʭ ʠ (ʠʣʠ) ʜʠʟʫʨʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ: ʫ 9 ʙʦʣʴʥʳʭ ʚ ʪʝʯʝʥʠʝ 

ʥʝʜʝʣʠ, ʫ 7 ð ʚ ʪʝʯʝʥʠʝ 1 ʤʝʩʷʮʘ, ʫ 2 ð ʙʦʣʝʝ, ʯʝʤ ʯʝʨʝʟ 1 ʤʝʩʷʮ. ʋ 16 ʙʦʣʴʥʳʭ ʩʫʩʪʘʚʥʦʡ 

ʩʠʥʜʨʦʤ ʚʦʟʥʠʢʘʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʦʩʪʘʚʘʣʩʷ ʚʝʜʫʱʠʤ ʚ 

ʢʣʠʥʠʢʝ ʉʈ. ʋ 6 ʙʦʣʴʥʳʭ ʩʫʩʪʘʚʥʦʡ ʩʠʥʜʨʦʤ ʧʨʝʜʰʝʩʪʚʦʚʘʣ ʧʦʷʚʣʝʥʠʶ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ 

ʟʘʙʦʣʝʚʘʥʠʷ: ʫ 2 ð ʟʘ 1 ʥʝʜʝʣʶ, ʫ 3 ð ʟʘ 1 ʤʝʩʷʮ, ʫ ʦʜʥʦʛʦ ð ʙʦʣʝʝ 1 ʤʝʩʷʮʘ. 

ʀʟ 27 ʙʦʣʴʥʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʨʪʨʠʪʘ ʚ ʜʝʙʶʪʝ ʙʦʣʝʟʥʠ, ʦʩʪʨʘʷ ʘʪʘʢʘ ʦʪʤʝʯʘʣʘʩʴ ʫ 

24 ʙʦʣʴʥʳʭ, ʫ 3 ð ʘʨʪʨʠʪ ʨʘʟʚʠʚʘʣʩʷ ʧʦʩʪʝʧʝʥʥʦ (ʈʠʩʫʥʢʠ 6ï7). 

ʇʦʨʘʞʝʥʠʝ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʜʝʙʶʪʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʥʦʩʠʣʦ ʭʘʨʘʢʪʝʨ ʦʣʠʛʦʘʨʪʨʠʪʘ, ʨʝʞʝ ʤʦʥʦʘʨʪʨʠʪʘ, ʠ ʣʠʰʴ ʫ 4 ʙʦʣʴʥʳʭ ð 

ʧʦʣʠʘʨʪʨʠʪʘ.  
 

 
ʈʠʩʫʥʦʢ 6. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʦʩʝʚʦʛʦ ʩʢʝʣʝʪʘ (ɸ) ʠ ʢʦʩʪʝʡ ʪʘʟʘ ʫ ʨʝʙʝʥʢʘ (ɹ) ʩ 

ʩʠʥʣʨʦʤʦʤ ʈʝʡʪʝʨʘ. 
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ʈʠʩʫʥʦʢ 7. ʃʦʢʘʣʠʟʘʮʠʷ ʧʦʨʘʞʝʥʠʡ ʩʫʩʪʘʚʦʚ ʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

ʩʠʥʜʨʦʤʘ ʈʝʡʪʝʨʘ ʫ ʜʝʪʝʡ. 

 

ɸʨʪʨʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʩʫʩʪʘʚʦʚ ʥʦʛ: 

ʢʦʣʝʥʥʳʭ, ʛʦʣʝʥʦʩʪʦʧʥʳʭ, ʧʣʶʩʥʝʬʘʣʘʥʛʦʚʳʭ ʠ ʤʝʞʬʘʣʘʥʛʦʚʳʭ ʩʫʩʪʘʚʦʚ ʩʪʦʧ. ɺ 4ï5 ʨʘʟ 

ʨʝʞʝ ʧʦʨʘʞʘʣʠʩʴ ʩʫʩʪʘʚʳ ʨʫʢ: ʣʫʯʝʟʘʧʷʩʪʥʳʝ, ʧʷʩʪʥʦ-ʬʘʣʘʥʛʦʚʳʝ ʠ ʤʝʞʬʘʣʘʥʛʦʚʳʝ ʩʫʩʪʘʚʳ 

ʢʠʩʪʝʡ (ʈʠʩʫʥʦʢ 2ɸ). ʋ ʜʚʫʭ ʜʝʪʝʡ ʚ ʜʝʙʶʪʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʨʘʞʝʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ. 

ʇʦʨʘʞʝʥʠʡ ʛʨʫʜʠʥʦïʢʣʶʯʠʯʥʳʭ ʠ ʛʨʫʜʠʥʦïʨʝʙʝʨʥʳʭ ʩʦʯʣʝʥʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 15 ʩʣʫʯʘʝʚ 

(ʈʠʩʫʥʦʢ 4). ʇʦʨʘʞʝʥʠʝ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ (7,5%) ʠ ʩʘʢʨʦʠʣʝʘʣʴʥʦʛʦ 

ʩʦʯʣʝʥʝʥʠʷ (7,5%) ʙʳʣʦ ʥʝ ʨʝʜʢʠʤ (ʈʠʩʫʥʦʢ 6). ʂʣʠʥʠʯʝʩʢʠ ʩʧʦʥʜʠʣʠʪ ʧʨʦʷʚʣʷʣʩʷ ʙʦʣʷʤʠ ʚ 

ʧʦʷʩʥʠʮʝ, ʷʛʦʜʠʯʥʳʭ ʤʳʰʮʘʭ, ʩ ʠʨʨʘʜʠʘʮʠʝʡ ʚ ʙʝʜʨʦ, ʧʘʭ. ʉʘʢʨʦʠʣʝʠʪ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ, ʙʳʣ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʦʙʨʘʪʥʦʤʫ ʨʘʟʚʠʪʠʶ. 

ʋ 95% ʙʦʣʴʥʳʭ ʘʨʪʨʠʪ ʚ ʜʝʙʶʪʝ ʙʳʣ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤ ʩ ʵʢʩʩʫʜʘʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʚʦʩʧʘʣʝʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʘʩʴ ʧʨʠʧʫʭʣʦʩʪʴ. ɹʦʣʠ ʚ ʩʫʩʪʘʚʘʭ 

ʚʳʨʘʞʝʥʥʳʝ, ʫ 15% ʙʦʣʴʥʳʭ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʚʦʡ ʢʦʥʪʨʘʢʪʫʨʳ. ʈʘʟʚʠʪʠʝ 

ʵʢʩʩʫʜʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʧʝʨʠʘʨʪʠʢʫʣʷʨʥʳʭ ʪʢʘʥʝʡ ʠ 

ʚʳʧʦʪʦʤ ʚ ʧʦʣʦʩʪʴ ʩʫʩʪʘʚʘ (5%). 

ʋ 5 ʙʦʣʴʥʳʭ ʚ ʜʝʙʶʪʝ ʙʦʣʝʟʥʠ ʚʳʷʚʣʷʣʦʩʴ ʧʦʢʨʘʩʥʝʥʠʝ ʢʦʞʠ ʥʘʜ ʧʦʨʘʞʝʥʥʳʤʠ 

ʩʫʩʪʘʚʘʤʠ, ʥʝʨʝʜʢʦ ʩ ʮʠʘʥʦʪʠʯʥʳʤ ʦʪʪʝʥʢʦʤ. ʇʦʨʘʞʝʥʥʳʝ ʩʫʩʪʘʚʳ ʧʘʣʴʮʝʚ ʩʪʦʧ ʠ ʢʠʩʪʝʡ 

ʨʫʢ ʠʤʝʣʠ ʚʠʜ çʩʦʩʠʩʦʢè (ʈʠʩʫʥʦʢ 2). 

ʉʠʣʴʥʳʝ ʙʦʣʠ ʚ ʧʷʪʢʘʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʦʜʧʷʪʦʯʥʳʤ ʠʣʠ ʘʭʠʣʣʦʙʫʨʩʠʪʦʤ, ʠʩʧʳʪʳʚʘʣʠ 

ʚ ʜʝʙʶʪʝ 6 ʙʦʣʴʥʳʭ (15%). ɹʦʣʠ ʦʪʣʠʯʘʣʠʩʴ ʫʧʦʨʩʪʚʦʤ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʣʝʯʝʥʠʶ, ʠ ʫ 3-ʭ 

ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʨʘʟʛʘʨ ʙʦʣʝʟʥʠ. 

ɺ ʨʘʟʛʘʨ ʙʦʣʝʟʥʠ ʫ ʧʦʣʦʚʠʥʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʩʷ ʧʦʣʠʘʨʪʨʠʪ ʠ ʨʝʞʝ 

ʦʣʠʛʦʘʨʪʨʠʪ. ɸʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʷʚʥʦ ʜʦʤʠʥʠʨʦʚʘʣʘ (ʊʘʙʣʠʮʘ). 

ʉʦʭʨʘʥʷʣʦʩʴ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʧʦʨʘʞʝʥʠʠ ʩʫʩʪʘʚʦʚ ʥʦʛ ʢʦʣʝʥʥʳʭ, ʛʦʣʝʥʦʩʪʦʧʥʳʭ, ʤʝʣʢʠʭ 

ʩʫʩʪʘʚʦʚ ʩʪʦʧ (55%), ʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʣʫʯʝʟʘʧʷʩʪʥʳʭ 

ʩʫʩʪʘʚʦʚ ʠ ʢʠʩʪʝʡ ʨʫʢ. ʋ 6 ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʧʦʨʘʞʝʥʠʝ ʪʘʟʦʙʝʜʨʝʥʥʳʭ 

ʩʫʩʪʘʚʦʚ. 

ʆʣʠʛʦʘʨʪʠʢʫʣʷʨʥʳʡ ʚʘʨʠʘʥʪ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʨʘʞʝʥʠʝʤ ʤʝʣʢʠʭ ʩʫʩʪʘʚʦʚ ʩʪʦʧ. ʇʨʠ ʧʦʣʠʘʨʪʨʠʪʝ ʚʢʣʶʯʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩ ʩʫʩʪʘʚʳ ʚʝʨʭʥʠʭ 
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ʢʦʥʝʯʥʦʩʪʝʡ. ʋ 5 ʙʦʣʴʥʳʭ ʥʘʨʷʜʫ ʩ ʧʦʨʘʞʝʥʠʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʫʩʪʘʚʦʚ ʠʤʝʣʠʩʴ ʩʣʘʙʳʝ 

ʙʦʣʠ ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʦʩʠʣʠ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ 1ï2 ʧʦʟʚʦʥʢʘʤʠ. ʇʦʨʘʞʝʥʠʝ ʠʣʝʦʩʘʢʨʘʣʴʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ ʚ ʨʘʟʛʘʨ ʙʦʣʝʟʥʠ 

ʥʘʤʠ ʥʝ ʦʪʤʝʯʝʥʦ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʦʩʤʦʪʨʝ. 

 

ʊʘʙʣʠʮʘ. 

ʋʈʆɺɽʅʔ ʀʄʄʋʅʆɻʃʆɹʋʃʀʅʆɺ ʀ ʂʆʄʇʃɽʄɽʅʊɸʈʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ʇʈʀ ɹʆʃɽɿʅʀ 

ʈɽʁʊɽʈɸ ʋ ɼɽʊɽʁ (MÑm) 

 

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɹʦʣʝʟʥʴ ʈʝʡʪʝʨʘ ɿʜʦʨʦʚʳʝ ʜʝʪʠ 

ʩʳʚʦʨʦʪʢʘ ʉʠʥʦʚʠʘʣʴʥʘʷ 

ʞʠʜʢʦʩʪʠ 

ʩʳʚʦʨʦʪʢʘ ʉʠʥʦʚʠʘʣʴʥʘʷ 

ʞʠʜʢʦʩʪʠ 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ G 19,2Ñ2,3 16,03Ñ3,9 11,5Ñ0,04 1,47Ñ0,48 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ A 2,15Ñ0,4 1,62Ñ0,32 1,48Ñ0,06 0,13Ñ0,07 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʳ M 1,81Ñ0,20 1,13Ñ0,18 1,04Ñ0,04 ð 

ʎʀʂ 1,38Ñ0,43 0,27Ñ0,04 69,37Ñ11,8  

 

ʉʫʩʪʘʚʥʦʡ ʩʠʥʜʨʦʤ ʚ ʨʘʟʛʘʨ ʙʦʣʝʟʥʠ ʧʨʦʪʝʢʘʣ ʧʦ ʪʠʧʫ ʧʝʨʠʘʨʪʨʠʪʘ (75%), ʨʝʞʝ 

ʪʷʞʝʣʦʛʦ ʘʨʪʨʠʪʘ. ʋ 45% ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚʦʩʧʘʣʝʥʠʷ. ʇʨʠʟʥʘʢʠ ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ð ʧʨʠʧʫʭʣʦʩʪʴ, ʤʝʩʪʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʛʠʧʝʨʝʤʠʷ, ʙʦʣʴ ʩʦʭʨʘʥʷʣʠʩʴ. ʋ 25% ʙʦʣʴʥʳʭ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʚʳʧʦʪ ʚ ʧʦʣʦʩʪʠ 

ʩʫʩʪʘʚʘ. ʅʘʨʫʰʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʩʫʩʪʘʚʦʚ ʙʳʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʝʚʦʡ ʢʦʥʪʨʘʢʪʫʨʦʡ. ʃʠʰʴ 
ʫ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ ʩ ʧʦʣʠʘʨʪʨʠʪʦʤ ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʦʣʝʟʥʠ ʙʦʣʝʝ 3 ʣʝʪ ʦʪʤʝʯʘʣʘʩʴ ʩʪʦʡʢʘʷ 

ʢʦʥʪʨʘʢʪʫʨʘ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ. ʄʳʰʝʯʥʫʶ ʘʪʨʦʬʠʶ ʤʳ ʥʘʙʣʶʜʘʣʠ ʚ 2 ʩʣʫʯʘʷʭ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʦʣʝʟʥʠ ʙʦʣʝʝ 6 ʤʝʩʷʮʝʚ. 

ʀʩʭʦʜʳ ʩʠʥʜʨʦʤʘ ʩ ʈʝʡʪʝʨʘ ʫ ʜʝʪʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʋ 20 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʦʡ ʘʪʘʢʠ ʘʨʪʨʠʪʘ ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʦʪ 1 ʜʦ 3 ʤʝʩʷʮʝʚ, ʫ 12 (30%) 

ʙʦʣʴʥʳʭ ʘʨʪʨʠʪ ʧʨʦʪʝʢʘʣ ʤʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ð ʦʪ 2 ʜʦ 4 ʥʝʜʝʣʴ, ʫ 5 (13%) ʙʦʣʴʥʳʭ 

ʷʚʣʝʥʠʷ ʘʨʪʨʠʪʘ ʢʫʧʠʨʦʚʘʣʠʩʴ ʙʳʩʪʨʦ, ʚ ʪʝʯʝʥʠʝ 1 ʥʝʜʝʣʠ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ (3 ʙʦʣʴʥʳʭ) 

ʘʨʪʨʠʪ ʧʨʠʦʙʨʝʪʘʣ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʧʦʜʦʩʪʨʳʡ, ʟʘʪʷʞʥʦʡ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʠ ʜʣʠʣʩʷ ʙʦʣʝʝ 

3 ʤʝʩʷʮʝʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩ ʧʦʨʘʞʘʣ ʥʦʚʳʝ ʩʫʩʪʘʚʳ, ʩʦʭʨʘʥʷʣʠʩʴ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʧʨʠʟʥʘʢʠ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ʩʪʠʭʘʣʠ. 

ʋ 23 (65%) ʙʦʣʴʥʳʭ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʙʦʩʪʨʝʥʠʝ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ ʟʘʢʦʥʯʠʣʦʩʴ 

ʚʳʟʜʦʨʦʚʣʝʥʠʝʤ, ʫ 11 (28%) ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʦʩʴ 2 ʘʪʘʢʠ ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʫ 2 (5%) ð 

3 ʘʪʘʢʠ, ʠ ʫ 4 (10%) ð 4 ʘʪʘʢʠ. 

ɼʣʠʪʝʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʜʝʪʴʤʠ ʩ ɹʈ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ 33 ʙʦʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʫʩʪʘʚʘʭ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ ʙʝʟ ʦʩʪʘʪʦʯʥʳʭ ʷʚʣʝʥʠʡ, ʠʟ ʥʠʭ ʫ 13 ʙʦʣʴʥʳʭ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʣ 

ʩ ʨʝʜʢʠʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ. ɺ 4-ʭ ʩʣʫʯʘʷʭ ʘʨʪʨʠʪ ʧʨʠʥʷʣ ʚ ʨʘʟʛʘʨ ʙʦʣʝʟʥʠ ʟʘʪʷʞʥʦʝ ʪʝʯʝʥʠʝ, ʠʟ 

ʥʠʭ ʫ 2 ʢʘʢ ʭʨʦʥʠʯʝʩʢʠʡ ʘʨʪʨʠʪ ʠ ʫ 2 ð ʨʝʮʠʜʠʚʠʨʫʶʱʠʡ. ʋ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʪʝʯʝʥʠʝʤ ɹʈ ʩʚʷʟʴ ʩ ʧʝʨʚʠʯʥʳʤ ʫʨʦʛʝʥʠʪʘʣʴʥʳʤ ʦʯʘʛʦʤ ʠʥʬʝʢʮʠʠ ʙʳʣʘ ʥʝ ʩʪʦʣʴ ʷʚʥʦʡ, ʯʪʦ 

ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʰʠʙʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈɸ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩʫʩʪʘʚʥʦʡ ʩʠʥʜʨʦʤ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʣʠʘʨʪʨʠʪʦʤ ʩʠʤʤʝʪʨʠʯʥʳʤ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ 

ʤʝʣʢʠʭ ʩʫʩʪʘʚʦʚ ʩʪʦʧ, ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ, ʧʦʟʚʦʥʦʯʥʠʢʘ, ʙʦʣʷʤʠ ʚ ʧʷʪʢʘʭ, ʜʣʠʪʝʣʴʥʳʤ 

ʪʝʯʝʥʠʝʤ, ʯʘʩʪʳʤʠ ʨʝʮʠʜʠʚʘʤʠ ʩ ʧʦʨʘʞʝʥʠʝʤ ʥʦʚʳʭ ʩʫʩʪʘʚʦʚ. ʋ ʦʜʥʦʛʦ ʤʘʣʴʯʠʢʘ 

ʦʪʤʝʯʘʣʠʩʴ ʧʷʪʦʯʥʳʝ çʰʧʦʨʳè ʠ ʷʚʣʝʥʠʷ ʘʥʢʠʣʦʟʠʨʦʚʘʥʠʷ ʩʫʩʪʘʚʦʚ, ʘ ʫ ʜʨʫʛʦʛʦ ð 

ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʩʘʢʨʦʠʣʝʠʪ. 

ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʛʫʤʦʨʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʚʳʰʘʣʘ ʫʨʦʚʝʥʴ ʤʝʩʪʥʦʡ 

(ʮʠʪʦʣʦʛʠʯʝʩʢʦʡ) ʘʢʪʠʚʥʦʩʪʠ. ʋ 85% ʙʦʣʴʥʳʭ ʛʫʤʦʨʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 1ï2 
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ʩʪʝʧʝʥʠ ʠ ʨʝʞʝ (15%) 3 ʩʪʝʧʝʥʠ. ʋʨʦʚʝʥʴ ʤʝʩʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ 52,9% ʙʦʣʴʥʳʭ ʙʳʣ 

1 ʩʪʝʧʝʥʠ, ʨʝʞʝ ð 2 ʩʪʝʧʝʥʠ (41%) ʠ ʣʠʰʴ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ð 3 ʩʪʝʧʝʥʠ. ʉʠʥʦʚʠʘʣʴʥʘʷ 

ʞʠʜʢʦʩʪʠ ʧʦʣʫʯʝʥʘ ʫ 17 ʙʦʣʴʥʳʭ. ʆʪʤʝʯʘʣʩʷ ʯʘʱʝ ʩʣʘʙʳʡ ʮʠʪʦʟ (41%), ʥʝʡʪʨʦʬʠʣʝʟ (58,8%) 

ʠ ʣʠʤʬʦʮʠʪʦʧʝʥʠʷ ʦʪ 10 ʜʦ 49%. ʈʘʛʦʮʠʪʳ ʦʙʥʘʨʫʞʝʥʳ ʫ 4-ʭ ʙʦʣʴʥʳʭ (23,5%). 

ʋ 85% ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ IgG, ʫ 61% ð IgA, ʨʝʞʝ IgM (50%) (ʊʘʙʣʠʮʘ). 

ʎʀʂ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ 17,5% ʙʦʣʴʥʳʭ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʟʚʠʪʠʠ ʉʈ ʫ ʜʝʪʝʡ. 

ɸʩʩʦʮʠʘʮʠʷ ɹʈ ʩ ʩʠʩʪʝʤʦʡ HLA ʘʥʪʠʛʝʥʦʚ ʜʦʢʘʟʘʥʘ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [14ï20]. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ HLA B27 ʘʥʪʠʛʝʥ  ʚʳʷʚʣʝʥ ʫ 75% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ, ʠʟ ʥʠʭ ʫ 

58,3% ʚ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ. ʇʨʠ ʥʝʧʦʣʥʦʤ ʥʘʙʦʨʝ ʧʨʠʟʥʘʢʦʚ HLA B27 ʘʥʪʠʛʝʥ ʙʳʣ 

ʚʳʷʚʣʝʥ ʫ 71,4% ʙʦʣʴʥʳʭ, ʧʨʠʯʝʤ ʢʦʥʲʶʥʢʪʠʚʠʪ ʦʙʥʘʨʫʞʝʥ ʣʠʰʴ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ. ʋ 

ʙʦʣʴʥʳʭ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʠʘʜʦʡ ʩʠʤʧʪʦʤʦʚ ɺ27 ʦʙʥʘʨʫʞʝʥ ʫ 75% ʙʦʣʴʥʳʭ, ʠ ʚ ʦʜʥʦʤ 

ʩʣʫʯʘʝ ʫ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʙʦʣʴʥʦʛʦ ʩ ʪʝʪʨʘʜʦʡ ʧʨʠʟʥʘʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʯʝʪʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ɺ27 ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ɹʈ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ HLA B27 ʦʪ ʧʦʨʘʞʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʩʘʢʨʦʠʣʝʠʪʘ. ɸ ʪʘʢʞʝ ʝʛʦ 

ʚʣʠʷʥʠʝ ʥʘ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʠ ʦʩʪʨʦʪʫ ʩʫʩʪʘʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʨʠ ɹʈ ʜʦʚʦʣʴʥʦ ʩʢʫʜʥʘ. ɺ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʙʦʣʝʟʥʠ ʫ 

ʧʦʣʦʚʠʥʳ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʦʩʴ ʣʠʰʴ ʫʧʣʦʪʥʝʥʠʝ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʆʩʪʝʦʧʦʨʦʟ ʯʘʱʝ ʩʣʘʙʳʡ ʠ 

ʦʢʦʣʦʩʫʩʪʘʚʥʦʡ ʚʳʷʚʣʝʥ ʫ 32,5% ʙʦʣʴʥʳʭ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʚ ʦʙʣʘʩʪʠ ʤʝʣʢʠʭ ʩʫʩʪʘʚʦʚ ʩʪʦʧ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʦʩʪʥʘʷ ʧʨʦʣʠʬʝʨʘʮʠʷ ʥʦʛʪʝʚʦʡ 

ʬʘʣʘʥʛʠ. ʇʝʨʠʦʩʪʘʣʴʥʳʝ ʥʘʩʣʦʝʥʠʷ ʧʷʪʦʯʥʳʭ ʢʦʩʪʝʡ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ. 

ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, 

ʢʨʦʤʝ 3 ʩʣʫʯʘʝʚ ʩʘʢʨʦʠʣʝʠʪʘ, ʚʳʷʚʣʝʥʥʦʛʦ ʢʣʠʥʠʯʝʩʢʠ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ. 

ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʩʘʢʨʦʠʣʝʠʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʙʦʣʴʥʦʛʦ ʩ ʨʝʮʠʜʠʚʘʤʠ ʠ ʩʦʭʨʘʥʝʥʠʠ 

ʘʢʪʠʚʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʯʘʛʘ ʚ ʫʨʦʛʝʥʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʥʜʨʦʤ ʈʝʡʪʝʨʘ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠʤʝʝʪ 

ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ. ɼʣʷ ʉʈ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʭʘʨʘʢʪʝʨʥʘ 

ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʧʦʨʘʞʝʥʠʡ ʩʫʩʪʘʚʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʩ ʨʘʥʥʠʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ 

ʤʝʣʢʠʭ ʩʫʩʪʘʚʦʚ ʩʪʦʧ, ʚʦʟʤʦʞʥʦʡ ʛʠʧʝʨʝʤʠʝʡ ʢʦʞʠ ʥʘʜ ʧʦʨʘʞʝʥʥʳʤʠ ʩʫʩʪʘʚʘʤʠ, 

ʠʥʪʝʥʩʠʚʥʳʤʠ ʙʦʣʷʤʠ, ʨʝʜʢʠʤ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ, ʧʦʷʩʥʠʯʥʦʛʦ 

ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʩʘʢʨʦʠʣʝʠʪʘ. ʍʘʨʘʢʪʝʨʥʘ ʜʣʷ ɹʈ ʘʭʠʣʣʦʜʠʥʠʷ. 

ɺʥʝʩʫʩʪʘʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ (ʫʨʝʪʨʠʪ, ʢʦʥʲʶʥʢʪʠʚʠʪ, ʩʣʠʟʠʩʪʳʡ ʩʠʥʜʨʦʤ) ʧʨʦʪʝʢʘʣʠ ʯʘʩʪʦ 

ʩʪʝʨʪʦ, ʘ ʧʦʨʦʡ ʚʦʦʙʱʝ ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ ʙʦʣʝʟʥʠ, ʥʝ 

ʠʩʢʣʶʯʝʥʳ ʨʝʮʠʜʠʚʳ ʠ ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. 
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ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʥʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ: T-, B-ʣʠʤʬʦʮʠʪʳ, NK- ʠ 

ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʩʪʦʣʴ ʟʥʘʯʠʤʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʕʪʦ ʜʘʝʪ ʢʦʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʷʜ ʚʘʞʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʠ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʥʪʠʛʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʵʣʠʤʠʥʘʮʠʶ ʝʛʦ, ʚʥʝʪʠʤʫʩʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʢ ʚ T-ʣʠʤʬʦʮʠʪʳ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʟʘ ʦʧʫʭʦʣʝʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʜʨ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʢʣʝʪʦʢ, ʚʭʦʜʷʱʠʭ ʚ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʞʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʭ ʬʫʥʢʮʠʡ ʦʙʲʷʩʥʷʶʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ ʢʦʞʠ 

ʚʦʟʤʦʞʥʦ ʧʨʦʷʚʣʝʥʠʝ ʚʩʝʭ ʪʠʧʦʚ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʠʥʜʨʦʤʦʚ (ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʡ, 

ʘʫʪʦʠʤʤʫʥʥʳʡ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ, ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ). 
 

Abstract. The review highlights the state of the skin as an organ of immunogenesis due to the presence 

in it of various populations of immunocompetent cells: T-, B-lymphocytes, NK- and dendritic cells, which 

are so important for the development of the immune response. This gives the skin the opportunity to perform 

a number of physiological functions important for the body: recognition of antigenic material and its 

elimination, extrathymic differentiation of immature cells into T-lymphocytes, immunological surveillance 

of tumor cells and others. The variety of cells included in the immune system of the skin, as well as the 

diversity of their functions explain the fact that at the skin level, all types of immunopathological syndromes 

(immunodeficiency, autoimmune, allergic, lymphoproliferative) can occur. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʞʘ, ʢʣʝʪʢʠ ʢʦʞʠ, ʠʤʤʫʥʠʪʝʪ, ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. 
 

Keywords: skin, skin cells, immunity, human health. 
 

ʂʦʞʘ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʦʨʛʘʥʦʤ ʯʝʣʦʚʝʢʘ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ 2 ʤ2, ʘ ʤʘʩʩʘ ð ʧʦʯʪʠ 3 ʢʛ. ʆʥʘ ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ. ʂʦʞʘ 

ʷʚʣʷʝʪʩʷ ʙʘʨʴʝʨʥʳʤ ʦʨʛʘʥʦʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʝʪʦʯʥʳʝ ʠ ʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʦʞʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʦʨʛʘʥ ʠʤʤʫʥʦʛʝʥʝʟʘ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʥʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ 

ʢʣʝʪʦʢ: ʊ-, ɺ-ʣʠʤʬʦʮʠʪʳ, Nʂ- ʠ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʩʪʦʣʴ ʟʥʘʯʠʤʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [1]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʢʦʞʝ ʚ ʩʫʧʨʘʙʘʟʘʣʴʥʦʤ ʩʣʦʝ ʵʧʠʜʝʨʤʠʩʘ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʃʘʥʛʝʨʛʘʥʩʘ (ʂʃ), ʦʙʣʘʜʘʶʱʠʝ ʩʣʘʙʳʤ ʵʥʜʦʮʠʪʦʟʦʤ ʠ 

ʩʣʘʙʦʡ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʚʳʧʦʣʥʷʶʱʠʝ ʚʘʞʥʫʶ ʘʥʪʠʛʝʥʧʨʝʜʩʪʘʚʣʷʶʱʫʶ 

ʬʫʥʢʮʠʶ. ɺ ʥʘʯʘʣʝ 80-ʭ ʛʛ. XX ʚʝʢʘ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ J. W. Streinlein [2],  

ʢʦʪʦʨʘʷ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚ ʥʘʰʠ ʜʥʠ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʢʦʞʠ ð skin-associated 

lymphoid tissue (SALT). ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʥʦʩʷʪ ʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʞʠ ʠ ʢʝʨʘʪʠʥʦʮʠʪʳ, 

ʪ.ʢ. ʦʥʠ ʧʨʦʜʫʮʠʨʫʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʦʣʝʢʫʣ (ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ, 

ʮʠʪʦʢʠʥʦʚ), ʯʝʤ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʫʯʘʩʪʠʝ ʚ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʝ ʢʦʞʠ. ɺ ʢʦʞʝ ʦʙʥʘʨʫʞʝʥʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʚʝʩʪʥʳʭ ʠʥʪʝʨʣʝʡʢʠʥʦʚ, ʥʘʨʫʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʧʘʪʦʛʝʥʝʟʘ ʨʷʜʘ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʩʦʨʠʘʟʘ ʠ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ [3]. 

ʇʦʤʠʤʦ ʘʥʪʠʛʝʥʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʣʝʪʦʢ ʚ ʢʦʞʝ ʠʤʝʶʪʩʷ ʚʥʫʪʨʠïɻ ʧʠʪʝʣʠʘʣʴʥʳʝ 

ʣʠʤʬʦʮʠʪʳ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʛʦ ʩʣʦʷ ʜʝʨʤʳ (CD4ʊ-ʣʠʤʬʦʮʠʪʳ ʠ CD8ʊ-ʣʠʤʬʦʮʠʪʳ). 
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ɺ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʢʘʭ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʠʥʛ ʠ ʧʨʝʟʝʥʪʘʮʠʷ ʘʥʪʠʛʝʥʘ, ʚ 

ʭʦʜʝ ʢʦʪʦʨʳʭ ʢʣʝʪʢʠ ʃʘʥʛʝʨʛʘʥʩʘ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ ʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ 

ʜʝʨʤʝ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩ ʊ-ʭʝʣʧʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʘʢʪʠʚʠʨʫʶʪ ɺ-ʢʣʝʪʢʠ ʠ ʯʘʩʪʠʯʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ 

ʵʬʬʝʢʪʦʨʥʳʝ ʣʠʤʬʦʮʠʪʳ ʠ ʢʣʝʪʢʠ ʧʘʤʷʪʠ. ʊ-ʢʣʝʪʢʠ ʧʘʤʷʪʠ, ʥʝʩʫʱʠʝ CLA, ʩʧʦʩʦʙʥʳ ʠʟ 

ʢʨʦʚʦʪʦʢʘ ʤʠʛʨʠʨʦʚʘʪʴ ʚ ʵʧʠʜʝʨʤʠʩ; ʠʤʝʥʥʦ ʦʥʠ ʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʢʦʞʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʊ-ʢʣʝʪʦʢ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ʥʘʠʙʦʣʝʝ çʘʢʪʫʘʣʴʥʳʤʠè ʘʥʪʠʛʝʥʘʤʠ, 

ʚʥʦʩʠʪʩʷ ʧʦʧʨʘʚʢʘ ʚ ʘʥʪʠʛʝʥʨʘʩʧʦʟʥʘʶʱʠʡ ʨʝʧʝʨʪʫʘʨ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʕʪʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [4ï6]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʵʧʠʪʝʣʠʷ ʢʦʞʠ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠ ʧʨʦʣʠʬʝʨʘʮʠʶ 

ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʞʫ ʢʘʢ ʦʨʛʘʥ, ʚʳʧʦʣʥʷʶʱʠʡ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ, 

ʘʥʘʣʦʛʠʯʥʳʝ ʬʫʥʢʮʠʷʤ ʪʠʤʫʩʘ. ʉʭʦʜʩʪʚʦ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʦʞʠ ʠ ʵʧʠʪʝʣʠʷ ʪʠʤʫʩʘ 

ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤʠ, ʵʥʟʠʤʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ 

ʨʝʘʢʮʠʠ ʠʤʤʫʥʦʬʣʦʨʝʩʮʝʥʮʠʠ. ʆʙʱʠʝ ʛʝʪʝʨʦʘʥʪʠʛʝʥʳ ʦʙʥʘʨʫʞʝʥʳ ʚ ʙʘʟʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 

ʵʧʠʜʝʨʤʠʩʘ ʠ ʛʦʨʤʦʥʘʣʴʥʳʤ ʵʧʠʪʝʣʠʠ ʪʠʤʫʩʘ. ʅʝ ʩʣʫʯʘʡʥʦ ʫ ʙʝʩʪʠʤʫʩʥʳʭ ʤʳʰʝʡ 

ʦʪʩʫʪʩʪʚʫʝʪ ʰʝʨʩʪʴ ʠ ʠʤʝʝʪʩʷ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴ ʵʧʠʜʝʨʤʠʩʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʤ ʦʪʚʝʪʝ 

ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʝʪʦʯʥʦʤʫ ʠʤʤʫʥʠʪʝʪʫ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʤʫ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʢʠʣʣʝʨʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ [7ï8].  

ʃ. ʄ. ʂʫʨʪʘʩʦʚʘ ʠ ʜʨ. [9] ʦʙʥʘʨʫʞʠʣʠ ʫ ʙʦʣʴʥʳʭ ʙʘʟʘʣʴʥʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʢʦʞʠ 

ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʦʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʋ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʨʝʣʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (CD3+), 

ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ CD16+ ʢʣʝʪʦʢ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ 

ʤʘʨʢʝʨ ʧʦʟʜʥʝʡ ʘʢʪʠʚʘʮʠʠ (HLA-DR+). 

ɺ. ɸ. ʄʦʣʦʯʢʦʚ ʠ ʜʨ. [10] ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ʮʠʪʦʢʠʥʦʚ ʚ ʢʘʥʮʝʨʦʛʝʥʝʟʝ 

ʥʝʢʦʪʦʨʳʭ ʦʧʫʭʦʣʝʡ ʢʦʞʠ (ʤʝʣʘʥʦʤʘ, ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʡ ʠ ʙʘʟʘʣʴʥʦʢʣʝʪʦʯʥʳʡ ʨʘʢʠ ʢʦʞʠ). ʂ 

ʘʢʪʠʚʘʮʠʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʞʝ ʧʨʠʚʦʜʠʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʮʠʪʦʢʠʥ TNF-Ŭ 

(ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ), ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʠʥʜʫʢʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʤʦʣʝʢʫʣ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ 

ʘʜʛʝʟʠʠ, ʤʠʛʨʘʮʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʠʤʤʫʥʦʢʦʤʧʠʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ 

ʩʦʩʫʜʠʩʪʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ [11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʪʠʧʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ð ʚʨʦʞʜʝʥʥʳʡ ʠ 

ʧʨʠʦʙʨʝʪʝʥʥʳʡ (ʘʜʘʧʪʠʚʥʳʡ), ʢʣʝʪʦʯʥʳʡ ʠ ʛʫʤʦʨʘʣʴʥʳʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʦʟʤʦʞʥʳ ʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ (ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʣʠʟʦʮʠʤ, ʣʘʢʪʦʬʝʨʨʠʥ, ʜʝʬʝʥʩʠʥʳ, 

ʬʘʛʦʮʠʪʦʟ), ʠ ʧʝʨʚʠʯʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʥʪʠʛʝʥʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ ʧʨʝʟʝʥʪʘʮʠʝʡ ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʢʣʝʪʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʜʝʨʤʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢʘʢ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʪʘʢ ʠ ʘʥʪʠʪʝʣʦʦʙʨʘʟʦʚʘʥʠʝ. 

ʅʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ SALT ð ʨʝʘʢʪʠʚʥʦʩʪʠ ʊ-ʢʣʝʪʦʢ, ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ, 

ʵʢʩʧʨʝʩʩʠʠ ʭʝʤʦʢʠʥʦʚ ʥʘ ʢʣʝʪʢʘʭ, ʤʝʞʢʣʝʪʦʯʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʜʨʫʛʠʭ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ð ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʣʶʙʦʝ ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʢʦʞʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʢʣʝʪʦʢ, ʚʭʦʜʷʱʠʭ ʚ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʞʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʭ ʬʫʥʢʮʠʡ ʦʙʲʷʩʥʷʶʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ 

ʫʨʦʚʥʝ ʢʦʞʠ ʚʦʟʤʦʞʥʦ ʧʨʦʷʚʣʝʥʠʝ ʚʩʝʭ ʪʠʧʦʚ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʠʥʜʨʦʤʦʚ 

(ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʡ, ʘʫʪʦʠʤʤʫʥʥʳʡ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ, ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʙʦʣʴʰʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ 

ʵʧʠʜʝʨʤʠʩʘ ʠ ʝʛʦ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʟʚʝʥʘ ʚ ʨʘʟʚʠʪʠʠ ʘʪʦʧʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

[12ï13]. 

ʂʦʞʥʳʡ ʧʦʢʨʦʚ ʨʝʙʝʥʢʘ ʩ ʧʝʨʚʳʭ ʤʠʥʫʪ ʞʠʟʥʠ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʅʘʨʫʰʝʥʠʝ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʢʦʞʠ ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩʢʫʪʘʥʥʦʤʫ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚʥʝʰʥʠʭ ʘʣʣʝʨʛʝʥʦʚ, ʯʪʦ ʠʥʜʫʮʠʨʫʝʪ ʢʘʩʢʘʜ ʠʤʤʫʥʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʨʝʘʢʮʠʡ ʚ ʢʦʞʝ. J. Spergel ʠ A. Paller, ʠʟʫʯʘʷ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʘʪʦʧʠʯʝʩʢʦʛʦ ʤʘʨʰʘ, 

ʧʦʢʘʟʘʣʠ ʩʚʷʟʴ ʥʘʨʫʰʝʥʠʷ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʢʦʞʠ ʩ ʨʘʟʚʠʪʠʝʤ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 
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ʪʘʢʠʭ ʢʘʢ ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ, ʘʩʪʤʘ, ʧʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ [14]. 

ɺ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʚʪʦʨʠʯʥʳʝ ʵʬʬʝʢʪʳ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ [13]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʩʫʪʴ ʛʝʥʝʪʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ɸʪɼ, ʩʤʝʩʪʠʣʠ 

ʬʦʢʫʩ ʧʨʦʙʣʝʤʳ ʚ ʩʪʦʨʦʥʫ ʥʘʨʫʰʝʥʠʷ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ [15]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʝʢʪʦʨʦʚ ʠʟʫʯʝʥʠʷ ʵʪʠʦʧʘʪʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʘʪʦʧʠʯʝʩʢʦʛʦ 

ʜʝʨʤʘʪʠʪʘ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ 

ʙʘʨʴʝʨʘ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʨʘʥʥʠʝ ʬʦʨʤʳ ʙʦʣʝʟʥʠ, ʜʝʙʶʪʠʨʫʶʱʠʝ ʚ 

ʤʣʘʜʝʥʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʠʧʠʯʥʘ ʥʝʟʨʝʣʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ. 

ɼʨʫʛʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʳʣʘ, ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ, ʚʦʟʜʝʡʩʪʚʠʝ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʪʝʘʟ (ʥʘʧʨʠʤʝʨ, ʢʣʝʱʝʡ 

ʜʦʤʘʰʥʝʡ ʧʳʣʠ), ʘ ʪʘʢʞʝ ʤʥʦʛʦʢʨʘʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʮʝʣʦʩʪʠ ʵʧʠʜʝʨʤʠʩʘ (ʵʢʩʢʦʨʠʘʮʠʠ) 

ʫʭʫʜʰʘʶʪ ʩʦʩʪʦʷʥʠʝ ʢʦʞʠ [16]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ 

ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʫʯʘʩʪʚʫʶʪ ʚ ʥʘʨʫʰʝʥʠʷʭ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ. ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʚʦʜʠʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʜʦʙʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʙʣʠʟʠʣʠ ʢ ʧʦʥʠʤʘʥʠʶ ʚʣʠʷʥʠʷ ʵʢʩʧʦʩʦʤʘ ʥʘ 

ʧʘʪʦʛʝʥʝʟ ʘʪʦʧʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʝʦʨʠʶ ʢʦʪʦʨʦʛʦ ʦʙʦʩʥʦʚʘʣ C. Wild ʚ 2005 ʛ. [17]. 

ʕʢʩʧʦʩʦʤ (ʘʥʛʣ. exposome) ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʣʠʷʶʱʝʡ ʥʘ 

ʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʦʚ.  

ʆʙʥʘʨʫʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ, ʫʩʠʣʠʚʘʶʪ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʫ ʙʦʣʴʥʳʭ ɸʪɼ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʟ-ʟʘ ʜʠʩʬʫʥʢʮʠʠ 

ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʛʝʥʪʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʘʣʣʝʨʛʝʥʦʚ ʚ ʢʦʞʫ [18]. 

ʂʦʥʮʝʧʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʨʘʟʘ 

ʞʠʟʥʠ, ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʫʨʦʚʥʷ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʠʦʜʘ ʟʘʯʘʪʠʷ ʧʣʦʜʘ. ʅʘʢʘʧʣʠʚʘʶʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʚʣʠʷʥʠʷ ʵʢʩʧʦʩʦʤʘ ʥʘ ʤʠʢʨʦʙʠʦʤ ʯʝʣʦʚʝʢʘ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʞʠʟʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʤʝʥʷʝʪʩʷ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʤʤʫʥʦʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ 

ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ [19]. 

ʅʘ ʚʠʟʫʘʣʴʥʦ ʥʝʧʦʨʘʞʝʥʥʦʡ ʢʦʞʝ ʫ ʜʝʪʝʡ ʩ ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ ʫʞʝ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʠʤʤʫʥʦʟʘʚʠʩʠʤʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʘ ʊ ʭʝʣʧʝʨʦʚ (Th2 ʠ Th22 ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ Th17) ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʮʠʪʦʢʠʥʦʚʳʤ ʦʢʨʫʞʝʥʠʝʤ [20]. ʋʩʠʣʝʥʠʝ ʠʥʬʠʣʴʪʨʘʮʠʠ ʊ ʢʣʝʪʦʢ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ 

ʢʦʞʥʳʝ ʤʦʣʝʢʫʣʳ ʘʜʛʝʟʠʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʞʥʳʡ ʣʠʤʬʦʮʠʪʘʨʥʳʡ ʘʥʪʠʛʝʥ, ʭʝʤʦʢʠʥʳ ʠ 

ʣʠʧʠʜʥʳʝ ʭʝʤʦʪʘʢʪʠʯʝʩʢʠʝ ʨʝʮʝʧʪʦʨʳ, ʧʨʦʥʠʢʘʶʱʠʝ ʚ ʨʘʟʣʠʯʥʳʝ ʩʣʦʠ ʢʦʞʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ Th2-ʮʠʪʦʢʠʥʧʨʦʜʫʮʠʨʫʶʱʠʭ ʣʠʤʬʦʮʠʪʦʚ ʥʘ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠ 

ʘʪʦʧʠʯʝʩʢʦʤ ʜʝʨʤʘʪʠʪʝ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʚʦʩʧʘʣʝʥʠʷ ʚ ʢʦʞʝ. ʇʨʠ ʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʤʠʤʦ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʘʢʪʠʚʥʦʩʪʠ Th2-ʢʣʝʪʦʢ ʚʢʣʶʯʘʶʪʩʷ Th1-, 

Th17- ʠ Th22-ʢʣʝʪʢʠ [21ï23]. 

ɺʘʞʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ T. Werfel ʠ ʩʦʘʚʪ. [18], ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʠʩʬʫʥʢʮʠʷ 

ʙʘʨʴʝʨʥʳʭ ʩʚʦʡʩʪʚ ʢʦʞʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ 

ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʝʦʨʠʶ ʯʨʝʩʢʦʞʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʢ ʘʣʣʝʨʛʝʥʘʤ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʨʘʙʦʪ ʦʙ ʠʟʫʯʝʥʠʠ ʨʦʣʠ ʤʠʢʨʦʙʠʦʤʘ ʢʦʞʠ ʫ ʜʝʪʝʡ ʩ 

ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ. ʋ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ, ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʤʝʥʴʰʘʷ ʢʦʣʦʥʠʟʘʮʠʷ ʢʠʰʝʯʥʠʢʘ ʣʘʢʪʦ-ʙʠʬʠʜʦʙʘʢʪʝʨʠʷʤʠ, ʙʘʢʪʝʨʦʠʜʘʤʠ ʠ ʧʦʚʳʰʝʥʥʘʷ ð 

ʢʣʦʩʪʨʠʜʠʷʤʠ [24]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʨʝʙʝʥʢʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʪʦʧʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʨʝʙʝʥʢʘ: ʪʘʢ, ʧʨʠ ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ ʫ 

ʤʣʘʜʝʥʮʝʚ ʚ ʤʠʢʨʦʙʠʦʤʝ ʢʠʰʝʯʥʠʢʘ ʦʙʥʘʨʫʞʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʢʣʦʩʪʨʠʜʠʡ [25]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʞʘ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʥʳʤ ʦʨʛʘʥʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ 
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ʥʘʙʦʨ ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʜʘʝʪ ʢʦʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʷʜ 

ʚʘʞʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʠ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʥʪʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʵʣʠʤʠʥʘʮʠʶ ʝʛʦ, ʚʥʝʪʠʤʫʩʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʢ ʚ ʊ-ʣʠʤʬʦʮʠʪʳ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʟʘ ʦʧʫʭʦʣʝʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʜʨʫʛʠʤʠ. ɺ ʢʦʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝ ʪʠʧʳ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʚ ʪʝʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʝʨʤʘʪʦʟʘʭ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʚʣʠʷʥʠ ̫ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʩʧʦʨʪʘ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʢʦʣʠʦʟʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʦʙʫʯʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʫʯʘʱʠʭʩʷ ʫʤʝʥʴʰʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʩʦ ʩʢʦʣʠʦʟʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʦʟʜʦʨʘʚʣʠʚʘʶʪʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ.  

 

Abstract. The paper considers the results of assessing the impact of physical culture and sports 

on the prevention of scoliosis in children and adolescents. As a result of the implementation of 

consistent measures for the education and restoration of health of students, the number of children 

with scoliosis is reduced and completely recovered. The data obtained confirm that sports have a 

beneficial effect on the development and health of children. 
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ʉʢʦʣʠʦʟʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʤʝʜʠʢʦ- ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʩʨʝʜʠ ʜʝʪʝʡ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʜʝʪʝʡ 

ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤʠ ʬʦʨʤʘʤʠ ʩʢʦʣʠʦʟʘ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʠʥʚʘʣʠʜʠʟʘʮʠʠ [1]. 

ʋʛʨʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩʢʦʣʠʦʟʦʤ ʦʙʳʯʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʠʭ ʦʨʛʘʥʠʟʤʘ. ɺʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʬʫʥʢʮʠʠ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʧʨʠʚʦʜʷ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʟʝʨʚʦʚ, ʥʘʨʫʰʘʷ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʉʣʘʙʦʩʪʴ ʤʳʰʮ ʞʠʚʦʪʘ ʠ ʩʧʠʥʳ, 

ʩʦʛʥʫʪʦʝ ʧʦʣʦʞʝʥʠʝ ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʝ ʧʝʨʠʩʪʘʣʴʪʠʢʠ ʢʠʰʝʯʥʠʢʘ ʠ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ. ʇʦʤʠʤʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʫʤʝʥʴʰʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʟʚʦʥʦʯʥʦʛʦ 

ʩʪʦʣʙʘ ʢ ʨʘʟʣʠʯʥʳʤ ʜʝʬʦʨʤʠʨʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠʩʢʨʠʚʣʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʜʝʬʝʢʪʳ ʦʩʘʥʢʠ ʚʳʟʳʚʘʶʪ 

ʥʘʨʫʰʝʥʠʷ ʠʥʥʝʨʚʘʮʠʠ ʨʷʜʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʨʛʘʥʠʟʤ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʜʚʝʨʞʝʥʥʳʤ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʋ ʨʝʙʝʥʢʘ, ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʩʢʦʣʠʦʟʫ, ʟʘʤʝʜʣʷʝʪʩʷ 
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ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ð ʦʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ [2].  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʦʣʠʦʪʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʭʦʨʦʰʦ ʧʦʜʜʘʶʪʩʷ ʣʝʯʝʥʠʶ ʚ ʜʝʪʩʢʦʤ 

ʚʦʟʨʘʩʪʝ, ʧʦʪʦʤʫ, ʯʪʦ ʧʦʟʚʦʥʦʯʥʳʡ ʩʪʦʣʙ ʠ ʝʛʦ ʠʟʛʠʙʳ ʥʘʭʦʜʷʪʩʷ ʝʱʝ ʥʘ ʩʪʘʜʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʢʦʥʯʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʟʘʚʝʨʰʘʝʪʩʷ ʚ 20ï25 ʣʝʪ. ʉʪʦʠʪ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʫʩʫʛʫʙʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʢʦʣʠʦʟʘ ʥʘ ʝʛʦ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠʣʠ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʫ ʜʝʪʝʡ ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʜʘʥʥʦʤʫ 

ʚʠʜʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʘ ʠʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʫʧʨʘʞʥʝʥʠʡ ʤʦʞʥʦ ʠ 

ʚʦʚʩʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ 

ʨʘʟʚʠʪʠʷ ʩʢʦʣʠʦʟʘ ʚʘʞʥʘ ʨʦʣʴ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ [3]. ɽʩʣʠ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ 

ʟʘʥʠʤʘʪʴʩʷ ʧʣʘʚʘʥʠʝʤ ʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ ʙʦʣʴʥʦʛʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʪʦ ʵʪʦ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʤʳʰʮ ʠ ʩʫʭʦʞʠʣʠʡ ʨʝʙʝʥʢʘ. ɺʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢ ʩʪʘʥʦʚʠʪʩʷ ʩʠʣʴʥʝʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ 

ʦʟʜʦʨʦʚʣʝʥʠʠ ʙʦʣʴʥʦʛʦ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʠʥʚʘʣʠʜʥʦʩʪʠ [4]. 

ʌʠʟʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ 

ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʴʥʳʭ. ɽʝ ʟʘʜʘʯʘ ð ʧʨʠʦʩʪʘʥʦʚʠʪʴ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ [5]. 

ʃʌʂ ð ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʢʘʢ ʩʢʦʣʠʦʟʘ, ʪʘʢ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʘʮʠʝʥʪʘʤ ʚʝʨʥʫʪʴ 

ʩʝʙʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʵʪʠ ʫʧʨʘʞʥʝʥʠʷ ʧʦʤʦʛʘʶʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʦʩʣʦʞʥʝʥʠʡ. ɼʣʷ ʜʝʪʝʡ ʃʌʂ ʥʝʩʝʪ ʥʝ ʪʦʣʴʢʦ ʣʝʯʝʙʥʫʶ ʬʫʥʢʮʠʶ, 

ʥʦ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʫʶ, ʪʦ ʝʩʪʴ ʝʝ ʟʘʜʘʯʝʡ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʫʯʝʥʠʝ ʨʝʙʝʥʢʘ ʢ ʟʘʨʷʜʢʝ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʚ ʮʝʣʦʤ, ʚʝʜʴ ʦʥʘ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [6]. ɻʣʘʚʥʳʤʠ 

ʟʘʜʘʯʘʤʠ ʃʌʂ ʷʚʣʷʶʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʦʩʣʘʙʣʝʥʥʳʭ ʤʳʰʮ, ʧʦʚʳʰʝʥʠʝ ʠʭ ʚʳʥʦʩʣʠʚʦʩʪʠ, 

ʩʦʟʜʘʥʠʝ ʤʳʰʝʯʥʦʛʦ ʢʦʨʩʝʪʘ, ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʪʦʥʫʩʘ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʦʙʫʯʝʥʠʝ 

ʧʨʘʚʠʣʴʥʦʤʫ ʜʳʭʘʥʠʶ, ʚʦʩʧʠʪʘʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʦʩʘʥʢʠ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢ ʩ ʮʝʣʴʶ 

ʨʘʟʛʨʫʟʢʠ ʠ ʤʦʙʠʣʠʟʘʮʠʠ [7]. ʃʌʂ ʧʦʜʙʠʨʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʠʩʢʨʠʚʣʝʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ, 

ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ, ʧʨʦʛʥʦʟʦʚ ʥʘ ʝʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ.  

ʇʣʘʚʘʥʠʝ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʩʢʦʣʠʦʟʘ. ʇʦʣʴʟʘ ʧʣʘʚʘʥʠʷ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʚʦʜʝ ʪʝʣʦ ʯʝʣʦʚʝʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ 

ʥʝʚʝʩʦʤʦʩʪʠ. ɺ ʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʛʨʫʟʢʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʦʪ ʚʝʩʘ ʚʩʝʛʦ ʪʝʣʘ. ʄʝʞʜʫ 

ʧʦʟʚʦʥʦʯʥʳʤʠ ʜʠʩʢʘʤʠ ʧʨʠ ʧʣʘʚʘʥʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʦʟʚʨʘʱʝʥʠʶ ʠʭ ʚ ʧʨʘʚʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ [8]. ɺʦʦʙʱʝ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ 

ʧʣʘʚʘʥʠʶ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʣʝʛʢʠʭ, ʫʣʫʯʰʘʝʪʩʷ ʨʘʙʦʪʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʝʯʝʙʥʦʛʦ ʵʬʬʝʢʪʘ ʟʘʥʠʤʘʪʴʩʷ ʧʣʘʚʘʥʠʝʤ 

ʥʫʞʥʦ ʨʝʛʫʣʷʨʥʦ, ʧʨʠʤʝʨʥʦ 2ï3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ [9]. 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ð çɿʜʦʨʦʚʘʷ ʤʘʪʴ ð ʟʜʦʨʦʚʳʡ 

ʨʝʙʝʥʦʢè. ʇʨʠʚʣʝʯʝʥʠʝ ʜʝʪʝʡ ʢ ʤʘʩʩʦʚʦʤʫ ʩʧʦʨʪʫ, ʨʘʩʰʠʨʝʥʠʶ ʤʘʩʰʪʘʙʦʚ ʤʝʜʠʢʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [5].  

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʠʛʨʘʝʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʛʨʫʧʧʦʚʦʤ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ [2]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢ ʩʧʦʨʪʫ ʧʨʠʦʙʱʘʶʪʩʷ ʤʠʣʣʠʦʥʳ 

ʰʢʦʣʴʥʠʢʦʚ, ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ 
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ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʠʤ ʚʦʩʧʠʪʘʥʠʝʤ ʠ ʩʧʦʨʪʦʤ, ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʠʤ ʚʦʩʧʠʪʘʥʠʝʤ ʠ ʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʦʜʠʤʳʭ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʫʛʣʫʙʣʝʥʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ. ɺ 2016 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2011 ʛ. ʫʤʝʥʴʰʠʣʘʩʴ ʯʘʩʪʦʪʘ ʦʙʨʘʱʘʝʤʦʩʪʠ 

ʧʦ ʧʦʚʦʜʫ ʩʢʦʣʠʦʟʘ ð ʥʘ 3,6% ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʥʘ 4,1% ð ʧʦ ʨʝʩʧʫʙʣʠʢʝ 

ʋʟʙʝʢʠʩʪʘʥ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʦʙʫʯʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʟʜʦʨʦʚʴʷ ʫʯʘʱʠʭʩʷ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʩʦ ʩʢʦʣʠʦʟʦʤ ʠ ʧʦʣʥʦʩʪʴʶ 

ʦʟʜʦʨʘʚʣʠʚʘʶʪʩʷ. ʕʪʦ ʷʨʢʠʡ ʧʨʠʤʝʨ ʪʦʛʦ, ʯʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʨʝʘʣʠʟʫʝʪʩʷ ʨʷʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʦʞʜʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʟʜʦʨʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. ʉʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʘʟʫʤʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚ ʨʘʥʥʝʤ ʜʝʪʩʪʚʝ ʫʢʨʝʧʣʷʶʪ 

ʦʨʛʘʥʠʟʤ, ʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ ʙʫʜʫʱʝʛʦ ʟʜʦʨʦʚʴʷ ʥʘʮʠʠ [5].  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʩʩʠʚʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʜʝʪʝʡ ʢ ʟʘʥʷʪʠʶ ʩʧʦʨʪʦʤ 

ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ð 

ʫʩʧʝʰʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʢʦʣʠʦʟʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʘʣʠʟʫʝʤʘʷ ʢʦʥʮʝʧʮʠʷ çɿʜʦʨʦʚʘʷ ʤʘʪʴ 

ð ʟʜʦʨʦʚʳʡ ʨʝʙʝʥʦʢè, ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʝʢʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʘ, 

ʧʨʠʚʣʝʯʝʥʠʝ ʤʦʣʦʜʝʞʠ ʢ ʤʘʩʩʦʚʦʤʫ ʩʧʦʨʪʫ, ʧʨʦʧʘʛʘʥʜʫ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʩʨʝʜʠ 

ʶʥʦʰʝʡ ʠ ʜʝʚʫʰʝʢ, ʧʦʚʳʰʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʩʝʤʴʝ, ʧʨʦʚʝʜʝʥʠʝ ʤʝʜʠʢʦï

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʜʘʶʪ ʩʚʦʠ ʚʝʩʦʤʳʝ ʨʝʟʫʣʴʪʘʪʳ.  
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VALUE OF PHYSICAL ACTIVITY IN REHABILITATION  

OF PATIENTS WITH RHEUMATOID ARTHRITIS 

 

ÉUtepbergenova G., Tashkent Pediatric Medical Institute, Nukus, Uzbekistan 

ÉKalenderova G., Tashkent Pediatric Medical Institute, Nukus, Uzbekistan 

ÉTursynbekova H., Tashkent Pediatric Medical Institute, Nukus, Uzbekistan 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʨʦʛʥʦʟʫ ʧʨʠ ʨʝʚʤʘʪʦʠʜʥʦʤ 

ʘʨʪʨʠʪʝ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʪʝʡ, ʝʝ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, 

ʚʳʟʳʚʘʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ (ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ ð ʃʌʂ) ʚ ʣʝʯʝʥʠʠ ʜʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʭʦʨʦʰʝʡ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʃʌʂ, ʢʦʪʦʨʫʶ ʨʷʜ ʘʚʪʦʨʦʚ 

ʥʘʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʣʝʯʝʥʠʝʤ ʙʦʣʴʥʳʭ ʨʝʚʤʘʪʦʠʜʥʦʤ ʘʨʪʨʠʪʦʤ, ʫʣʫʯʰʘʶʱʠʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʥʦ ʥʝ ʚʣʠʷʶʱʠʤ ʥʘ ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ.  

 

Abstract. A review of the literature on the prognosis of rheumatoid arthritis, physical activity 

of patients, its role in the development of functional problems that cause restriction of life and 

decrease in the quality of life, as well as the effectiveness of physical exercise (exercise therapy, 

physical therapy) in the treatment of this pathology. Particular attention is paid to the good 

tolerability of exercise therapy, which some authors call additional treatment of patients with 

rheumatoid arthritis, improving the functional state, but not affecting the course and outcome of the 

disease.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʣʝʯʝʙʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ, 

ʨʝʘʙʠʣʠʪʘʮʠʷ. 

 

Keywords: rheumatoid arthritis, physical activity, physical therapy, rehabilitation. 

 

ʈʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ (ʈɸ) ð ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝʷʩʥʦʡ 

ʵʪʠʦʣʦʛʠʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʧʦʨʘʞʝʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʠʥʦʚʠʘʣʴʥʳʭ ʩʫʩʪʘʚʦʚ ʠ 

ʧʝʨʠʘʨʪʠʢʫʣʷʨʥʳʭ ʪʢʘʥʝʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʩʧʦʩʦʙʥʦʝ 

ʧʨʠʚʦʜʠʪʴ ʢ ʜʝʩʪʨʫʢʮʠʠ ʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ ʠ ʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʢ ʩʠʩʪʝʤʥʳʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ [1]. ʊʝʨʘʧʠʷ ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʘʨʪʨʠʪʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʚʤʘʪʦʣʦʛʠʠ. ʇʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʧʦʨʘʞʝʥʠʷ ʣʠʮ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʨʘʥʦ ʚʦʟʥʠʢʘʶʱʝʝ ʩʥʠʞʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʧʦʪʝʨʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʙʦʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʦʙʱʝʤʝʜʠʮʠʥʩʢʫʶ ʠ 
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ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʧʨʠʚʦʜʷ ʢ ʦʛʨʦʤʥʳʤ ɻ ʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ʏʝʨʝʟ 20 ʣʝʪ ʦʪ ʥʘʯʘʣʘ 

ʟʘʙʦʣʝʚʘʥʠʷ 60ï90% ʧʘʮʠʝʥʪʦʚ ʪʝʨʷʶʪ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ 1/3 ð ʩʪʘʥʦʚʷʪʩʷ ʧʦʣʥʳʤʠ 

ʠʥʚʘʣʠʜʘʤʠ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʨʷʜʫ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʩʭʝʤ, 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʝ ʤʝʜʠʮʠʥʩʢʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʈɸ. 

ʈʝʘʙʠʣʠʪʘʮʠʷ ð ɻ ʪʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ ʩʚʝʜʝʥʠʷ ʢ 

ʤʠʥʠʤʫʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʚʣʠʷʥʠʡ ʥʘ ʞʠʟʥʴ ʙʦʣʴʥʦʛʦ, 

ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʫʤʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ [3ï4]. 

ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʘʞʥʘʷ ʯʘʩʪʴ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ. ʎʝʣʴ 

ʪʝʨʘʧʠʠ ð ʩʦʭʨʘʥʠʪʴ (ʠʣʠ ʚʦʩʩʪʘʥʦʚʠʪʴ) ʘʜʝʢʚʘʪʥʳʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʩʥʠʞʝʥʠʝ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʦ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɺ ʪʝʨʘʧʠʠ ʈɸ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ 

ʩʫʩʪʘʚʘ ʠ ʦʙʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʷʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʈʝʛʫʣʷʨʥʳʝ, ʜʣʠʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʝ ʫʧʨʘʞʥʝʥʠʷ ʫʣʫʯʰʘʶʪ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʪʢʘʥʝʡ 

ʢʠʩʣʦʨʦʜʦʤ, ʧʦʚʳʰʘʶʪ ʩʠʣʫ ʤʳʰʮ ʥʘ 27ï57%, ʫʣʫʯʰʘʶʪ ʧʦʜʚʠʞʥʦʩʪʴ ʩʫʩʪʘʚʦʚ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʥʘʩʪʨʦʝʥʠʝ ʫ 57% ʧʘʮʠʝʥʪʦʚ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʜʛʨʫʧʧʘʭ 

ʧʘʮʠʝʥʪʦʚ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ [5].  

ʀʥʪʝʨʝʩʝʥ ʘʥʘʣʠʟ ʪʨʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʪʨʝʥʠʨʦʚʦʢ ʫ ʜʝʪʝʡ ʧʘʮʠʝʥʪʦʚ ʩ ʈɸ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ [6]. ʊʘʢ, ʚ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʘʣʩʷ ʵʬʬʝʢʪ ʠʥʪʝʥʩʠʚʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʠ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʃʌʂ ʫ ʙʦʣʴʥʳʭ ʩ ʘʢʪʠʚʥʳʤ ʘʨʪʨʠʪʦʤ. 

ʈʝʛʫʣʷʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʙʦʣʝʟʥʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʝʩʪʨʫʢʮʠʠ ʩʫʩʪʘʚʦʚ ʧʦ 

ʜʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʧʨʘʞʥʝʥʠʡ ʩ ʥʘʛʨʫʟʢʦʡ ʚ ʘʢʪʠʚʥʦʡ ʬʘʟʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʜʝʩʪʨʫʢʮʠʠ ʤʝʣʢʠʭ ʩʫʩʪʘʚʦʚ [6]. 

ʃʝʯʝʙʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʬʠʥʦʚʳʭ ʰʘʨʠʢʦʚ ʩ ʧʨʠʤʝʥʷʣʘʩʴ ʥʘ 

ʟʘʥʷʪʠʷʭ ʧʦ ʪʨʫʜʦʪʝʨʘʧʠʠ ʜʣʷ ʙʦʣʴʥʳʭ ʩʢʣʝʨʦʜʝʨʤʠʝʡ. ʂʦʤʧʣʝʢʩ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʚ 

ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʈɸ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʊ. ʄ. ʇʘʚʣʝʥʢʦ [7ï8]. 

A. K. Long ʠ K. A. RousterïStevents [9], ʦʩʚʝʱʘʪʁ ʚʦʧʨʦʩʳ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʧʘʮʠʝʥʪʦʚ ʈɸ, ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʨʦʣʠ ʨʝʛʫʣʷʨʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʇʘʮʠʝʥʪʳ ʩ ʖʀɸ ʤʝʥʝʝ ʘʢʪʠʚʥʳ, ʙʳʩʪʨʝʝ ʫʪʦʤʣʷʶʪʩʷ, ʯʝʤ ʠʭ 

ʩʚʝʨʩʪʥʠʢʠ. ʇʦʜʨʦʩʪʢʠ, ʩʪʨʘʜʘʶʱʠʝ ʘʨʪʨʠʪʦʤ, ʠʤʝʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʤʝʥʝʝ ʵʥʝʨʛʠʯʥʳ, ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʷʪ ʚ ʧʦʩʪʝʣʠ ʠ ʪʦʣʴʢʦ 22% ʝʞʝʜʥʝʚʥʦ 

ʚʳʧʦʣʥʷʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [9ï13].  

ʀʟ ʦʩʣʦʞʥʝʥʠʡ ʨʘʟʚʠʪʠʷ ʙʦʣʴʥʳʭ ʈɸ ʚʳʜʝʣʷʶʪ ʟʘʜʝʨʞʢʫ ʨʦʩʪʘ. ʉʣʝʜʩʪʚʠʝʤ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʪʝʡ ʩ ʈɸ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʠ. ʕʪʦʪ ʬʘʢʪʦʨ ʩʦʯʝʪʘʝʪʩʷ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʧʨʠ 

ʧʦʣʠʘʨʪʠʢʫʣʷʨʥʦʤ ʧʦʨʘʞʝʥʠʠ, ʧʨʠʯʝʤ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʨʝʤʠʩʩʠʠ. ʅʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʧʨʠ ʧʦʣʠʘʨʪʠʢʫʣʷʨʥʦʤ ʚʘʨʠʘʥʪʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʦʰʢʦʣʴʥʠʢʦʚ ʠ 
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ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ʌʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʞʝʥʠʡ ʚ ʧʣʝʯʝʚʳʭ ʠ ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʘʭ [14]. ʋ ʜʝʪʝʡ ʩ ʈɸ 

ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʘʵʨʦʙʥʳʭ ʠ ʘʥʘʵʨʦʙʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ. ʕʪʦ 

ʩʥʠʞʝʥʠʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʘʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʦʯʝʪʘʝʪʩʷ ʩ ʤʳʰʝʯʥʦʡ ʘʪʨʦʬʠʝʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʝʘʢʪʠʚʥʦʩʪʴʶ [15]. ʉʫʱʝʩʪʚʫʝʪ ʢʦʨʨʝʣʷʮʠ ̫ʬʠʟʠʯʝʩʢʦʡ ʥʝʘʢʪʠʚʥʦʩʪʠ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʞʠʟʥʠ ʥʝ ʪʦʣʴʢʦ ʚ ʬʠʟʠʯʝʩʢʦʡ, ʥʦ ʠ ʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ [9]. ʅʠʟʢʘʷ 

ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʩʦʮʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʛʫʣʷʨʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʢʝʣʝʪʘ. ʋʚʝʣʠʯʝʥʠʝ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʩʪʥʦʡ ʤʘʩʩʳ 

ʧʨʠ ʨʝʛʫʣʷʨʥʳʭ ʫʧʨʘʞʥʝʥʠʷʭ ʧʦʤʦʛʘʶʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʢʝʣʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ [16].  

ʃʌʂ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʈɸ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʘʢʪʠʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʫʩʪʘʚʦʚ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ 

ʧʦʷʚʣʝʥʠʷ ʙʦʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʦʢ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʝʨʝʩʤʦʪʨʝʥʘ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʘʚʪʦʨʳ ʦʙʟʦʨʘ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ [9].  

ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʜʦʤʘʰʥʠʭ ʟʘʥʷʪʠʡ, ʫʣʫʯʰʘʶʱʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʨʦʜʠʪʝʣʷʤʠ ʠ ʜʝʪʴʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚ ʩʝʤʴʝ. 

ʃʌʂ ʫ ʙʦʣʴʥʳʭ ʈɸ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʜʚʠʞʝʥʠʡ, 

ʩʠʣʳ ʤʳʰʮ ʠ ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴʩʷ ʚ 

ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʨʝʚʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ. ɺ ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ 

ʩ ʈɸ ʧʨʠʤʝʥʠʣʠʩʴ ʛʨʫʧʧʦʚʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʥʷʪʠʷ ʃʌʂ, ʢʦʤʧʣʝʢʩʳ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ 

ʢʠʩʪʝʡ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʨʫʜʦʪʝʨʘʧʠʠ, ʦʙʫʯʝʥʠʷ ʣʝʯʝʙʥʳʤ ʧʦʣʦʞʝʥʠʷʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʠ ʩʠʣʦʚʳʝ ʪʨʝʥʠʨʦʚʢʠ.  

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʃʌʂ ʧʨʠ ʈɸ ʩʣʝʜʫʶʱʠʝ:  

1. ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʢʦʨʨʝʢʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ;  

2. ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʧʫʪʝʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʫʩʪʘʚʦʚ ʢ ʜʦʟʠʨʦʚʘʥʥʦʡ 

ʥʘʛʨʫʟʢʝ;  

3. ʫʢʨʝʧʣʝʥʠʝ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʙʦʨʴʙʘ ʩ ʛʠʧʦʪʨʦʬʠʝʡ ʠ ʘʪʨʦʬʠʝʡ ʤʳʰʮ;  

4. ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʪʦʥʫʩʘ ʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʠʣʦʚʳʭ ʠ ʘʵʨʦʙʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʪʨʝʥʠʨʦʚʦʢ 

ʚʳʩʦʢʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʢʠʩʪʝʡ ʫʣʫʯʰʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʩʪʘʪʫʩ, ʘʵʨʦʙʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʤʳʰʝʯʥʫʶ ʩʠʣʫ ʠ ʦʙʲʝʤ ʜʚʠʞʝʥʠʡ ʚ ʩʫʩʪʘʚʘʭ ʠ 

ʩʥʠʞʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʙʦʣʝʟʥʠ ʫ ʙʦʣʴʥʳʭ ʈɸ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ: ʜʝʪʠ ʩ 

ʈɸ ʦʪʩʪʘʶʪ ʦʪ ʩʚʝʨʩʪʥʠʢʦʚ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʘʜʝʢʚʘʪʥʘʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ. ʆʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʦʪʩʪʘʚʘʥʠʷ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʈɸ, ʥʘʨʷʜʫ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʙʦʣʴʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ), ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʩʣʫʞʠʪ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ð 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʘʷ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʃʌʂ. ɸʜʝʢʚʘʪʥʦ ʧʦʜʦʙʨʘʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʃʌʂ ʥʝ ʚʳʟʳʚʘʝʪ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʫʩʪʘʚʘʭ. ɺ ʩʪʘʜʠʠ ʨʝʤʠʩʩʠʠ ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʬʠʟʢʫʣʴʪʫʨʳ, ʢʘʢ ʧʣʘʚʘʥʠʝ, ʢʘʪʘʥʠʝ ʥʘ ʚʝʣʦʩʠʧʝʜʝ (ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʧʝʨʝʛʨʫʟʦʢ ʠ ʨʝʟʢʠʭ 

ʜʚʠʞʝʥʠʡ). ʃʌʂ ʫʣʫʯʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ, ʥʦ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʃʌʂ ʧʘʮʠʝʥʪʳ ʩ ʈɸ ʜʦʣʞʥʳ 

ʧʦʣʫʯʘʪʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʥʘʙʣʶʜʝʥʠʷ (ʩʪʘʮʠʦʥʘʨ, ʧʦʣʠʢʣʠʥʠʢʘ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨ).  
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ɸʥʥʦʪʘʮʠʷ. ɼʝʧʨʝʩʩʠʷ ð ʵʪʦ ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ, ʩ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ 

ʧʝʨʝʛʨʫʟʢʦʡ ʠ ʪʨʘʥʟʠʪʦʨʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʝʡ ʬʫʥʢʮʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʘ ʪʘʢʞʝ ʩ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʚ ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦï

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ. ɼʝʧʨʝʩʩʠʷ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʝʢʨʝʮʠʠ ʠ ʤʦʪʦʨʠʢʝ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʭ ʢʠʰʝʯʥʦïʤʦʟʛʦʚʳʭ ʩʚʷʟʝʡ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʍʨʦʥʠʯʝʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʨʘʙʦʪʫ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè. ʅʝʡʨʦʵʥʜʦʢʨʠʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʦʚʦʛʦ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʟʛʘ ʤʦʜʝʣʠʨʫʝʪ ʠ ʫʧʨʘʚʣʷʝʪ ʤʦʣʝʢʫʣʷʨʥʳʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ, 

ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʠ ʘʚʪʦʥʦʤʥʳʤʠ ʨʝʘʢʮʠʷʤʠ,  ʚ ʦʪʚʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ (ʩʦʟʜʘʥʠʝ, 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ) ʥʦʚʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ. ʇʦʩʪʦʷʥʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʚ 

ʨʘʤʢʘʭ ʜʝʪʝʨʤʠʥʠʩʪʩʢʦʡ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʥʘʫʢʠ. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʬʫʥʢʮʠʠ ʤʦʟʛʘ, 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʛʫʣʷʮʠʶ ʵʥʝʨʛʠʠ. ɺʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ ʤʦʟʛʘ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʜʝʧʨʝʩʩʠʠ. ʅʘʧʨʠʤʝʨ, ʥʘʩʪʨʦʝʥʠʝ, ʤʦʪʦʨʥʳʝ, 

ʚʝʛʝʪʘʪʠʚʥʳʝ, ʠʤʤʫʥʥʳʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʮʠʨʢʘʜʠʘʥʥʳʝ ʜʠʩʨʝʛʫʣʷʮʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʮʝʥʪʨʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʩ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʝʡ. ɼʝʧʨʝʩʩʠʷ ð ɻ ʪʦ 
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ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʠʩʪʨʝʩʩʦʤ, ʫʤʩʪʚʝʥʥʳʤ ʦʪʩʪʨʘʥʝʥʠʝʤ ʦʪ ʤʠʨʘ, ʘ ʪʘʢʞʝ 

ʬʠʟʠʯʝʩʢʠʤ ʦʪʩʪʨʘʥʝʥʠʝʤ ʦʪ ʤʠʨʘ. ɸʣʣʦʩʪʘʟ ʠ ʜʝʧʨʝʩʩʠʷ,  ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʜʠʟʨʝʛʫʣʷʮʠʷ ʠ 

ʤʛʥʦʚʝʥʥʳʡ ʜʠʩʪʨʝʩʩ ʦʩʥʦʚʘʥʳ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʨʦʣʠ 

ʤʝʪʘʙʦʣʠʟʤʘ. ɸʚʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʟʘʱʠʪʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ 

ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʠ 

çʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè ʠ ʥʝʡʨʦʩʝʪʝʡ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʧʨʠʢʣʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʝ. 

ʇʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʜʦʨʦʚʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

 

Abstract. Depression is a destructive syndrome, with allostatic overload and transient 

dysregulation of neurological, metabolic and immunological status functions, as well as 

reprogramming in the hypothalamic-pituitary-adrenal axis. Depression causes pathological changes 

in the secretion and motility of the digestive system, and failure of bidirectional intestinal-brain 

connections modify the intestinal microbiota. Chronic depression destabilizes the ñcognitive and 

visceral brainò. The neuroendocrine component of the new neural network brain models and 

controls molecular, functional, behavioral and Autonomous responses in response to the formation 

(creation, cultivation) of a new healthy biomicrobiota. Constant self-organization of functional 

systems of the body is provided by homeostatic regulation in the framework of deterministic and 

stochastic science. The architecture and functions of the brain support efficient energy regulation. 

The internal model of the brain negatively affects the development and maintenance of depression. 

For example, mood, motor, autonomic, immune, metabolic, and circadian dysregulations indicate a 

Central problem with ineffective energy regulation. Depression is an internal pattern associated with 

distress, mental withdrawal from the world, and physical withdrawal from the world. Allostasis and 

depression, allostatic dysregulation and instantaneous distress are based on the fundamental 

multidisciplinary role of metabolism. The author's work in the creation of a new protective 

functional and epigenetic nutrition, the clinical application of strategic combined and hybrid 

methods and tools in the neurorehabilitation of the circadian system, the use of artificial intelligence 

in the functioning of the ñcognitive brainò and ñvisceral brainò and the ñbrain-microbiotaò neural 

networks are promising applications in personalized medicine. Psychoneuroimmunological 

communications and neuroendocrinological multimodal methods can significantly increase 

the duration of an active and high-quality healthy life. 
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ʧʩʠʭʠʘʪʨʠʷ, ʠʥʩʦʤʥʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʩʝʪʠ  ʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘ, 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, 

ʵʧʠʛʝʥʝʪʠʢʘ. 

 

Keywords: allostasis, allostatic overload, depression, dietary psychiatry, insomnia, artificial 

intelligence, brain-microbiota neural networks, psychoneuroimmunology, functional and balanced 

nutrition, circadian glasses, epigenetics. 
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Sapiens, ʝʛʦ  ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠ ʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ, ʘ 

ʪʘʢʞʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ). 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʦʣʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʛʦʤʝʦʩʪʘʟʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʥʘʫʢʘʭ: ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʠ, 

ʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʠ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʠ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ:  

1. ʄʦʟʛ Homo sapiens ð the central mediator of allostasis. 

2. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʝʧʨʝʩʩʠʠ. 

3. ɼʝʧʨʝʩʩʠʷ: ʜʠʝʪʠʯʝʩʢʠʝ ʠ ʙʠʦʤʠʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʟʘʱʠʪʥʳʝ ʧʨʦʛʨʘʤʤʳ.  

4. ɼʠʝʪʠʯʝʩʢʘʷ ʧʩʠʭʠʘʪʨʠʷ ð ʙʫʜʫʱʝʝ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 

5. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʜʝʧʨʝʩʩʠʷ: ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè. 

6. ɼʝʪʝʨʤʠʥʠʩʪʩʢʘʷ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʦʚʦʡ 

ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʠʙʨʠʜʥʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ð ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʛʥʦʟ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

7. ɸʚʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʥʦʚʦʛʦ ʟʘʱʠʪʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, 

ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè ʠ 

ʥʝʡʨʦʩʝʪʝʡ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè. 

8. ʇʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʝʪʦʜʳ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʢʪʠʚʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʜʦʨʦʚʦʡ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

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

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ. ɸʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ 

ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ, ʩʥʠʞʘʶʪ ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, ʚʢʣʶʯʘʶʪ ʛʠʙʨʠʜʥʳʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ [1]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [2] ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ. 

ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʤʦʜʝʣʠ ʩʪʨʝʩʩʘ ʟʘʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘ, ʪʨʝʙʫʶʱʘʷ ʦʪ 

ʯʝʣʦʚʝʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʇʦʥʷʪʠʝ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ, 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʩʪʠʤʫʣʦʚ ʠʣʠ ʫʩʣʦʚʠʡ, ʪʨʝʙʫʶʱʠʭ ʦʪ ʥʝʛʦ ʧʨʝʚʳʰʝʥʠʷ ʣʠʙʦ 

ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʳʯʥʦʛʦ ʫʨʦʚʥʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʙʣʝʤʳ (ʪʨʫʜʥʦʩʪʝʡ ʩ ʝʝ 

ʨʝʰʝʥʠʝʤ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ð ʝʩʣʠ ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʘʝʪʩʷ, 

ʥʘʧʨʷʞʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʠʣʠ ʜʘʞʝ ʥʘʨʘʩʪʘʝʪ ð ʨʘʟʚʠʚʘʝʪʩʷ ʩʪʨʝʩʩ.  

ʉʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʝʰʝʥʠʠ ʚʦʟʥʠʢʘʶʱʠʭ ʧʝʨʝʜ ʥʠʤ ʧʨʦʙʣʝʤ ʟʘʚʠʩʷʪ ʦʪ ʨʷʜʘ 

ʬʘʢʪʦʨʦʚ: 

ïʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʢʘ ð ʝʛʦ ʦʙʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʨʘʟʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤ; 
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ïʣʠʯʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʦʙʣʝʤʳ; 

ïʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʩʪʝʧʝʥʠ ʥʝʦʞʠʜʘʥʥʦʩʪʠ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ; 

ïʥʘʣʠʯʠʷ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʢʦʥʢʨʝʪʥʫʶ ʧʨʦʙʣʝʤʫ;  

ïʪʠʧʘ ʚʳʙʨʘʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ð ʟʘʱʠʪʥʦʛʦ ʠʣʠ ʘʛʨʝʩʩʠʚʥʦʛʦ. 

 

ɼʠʝʪʠʯʝʩʢʘʷ ʧʩʠʭʠʘʪʨʠʷ ð ʙʫʜʫʱʝʝ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʅʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ çʜʠʝʪʠʯʝʩʢʘʷ ʧʩʠʭʠʘʪʨʠʷè ʜʦʤʠʥʠʨʫʝʪ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʝ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʝʧʨʝʩʩʠʠ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɿʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʫʪʠ ʦʩʠ çʤʠʢʨʦʙʠʦʪʘï

ʢʠʰʝʯʥʠʢïʤʦʟʛè ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ ʤʦʜʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, 

ʚʘʞʥʳʭ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʝʧʨʝʩʩʠʠ. ʅʦʚʦʝ ʟʘʱʠʪʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ, ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ʃʠʯʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʪ ʛʣʘʚʥʫʶ ʮʝʣʴ ð ɻ ʪʦ ʩʪʨʝʤʣʝʥʠʝ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʩʥʘ, ʫʣʫʯʰʠʪʴ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʟʠʪʠʚʥʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʞʠʟʥʴ, 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ, ʠʟʙʝʛʘʪʴ ʢʫʨʝʥʠʷ ʠ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʪʴʩʷ ʫʤʝʨʝʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʪʘʥʦʚʠʪʴʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʩʧʦʨʪʩʤʝʥʦʤ, ʠ ʫʤʝʨʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʤʦʟʛʘ ʠ ʪʝʣʘ (ʦʨʛʘʥʠʟʤʘ). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʪʨʘʝʢʪʦʨʠʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʚʘʞʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʥʘʨʷʜʫ ʩ ʣʝʯʝʥʠʝʤ, ʚʢʣʶʯʘʷ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ  çʦʪʢʨʳʚʘʶʪ ʦʢʥʘ ʧʣʘʩʪʠʯʥʦʩʪʠè ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ.  

H. sapiens ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʩʪʨʝʤʠʪʩʷ ʢ ʧʦʠʩʢʫ ʧʫʪʝʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ 

ʙʫʜʫʱʝʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʬʠʟʠʦʣʦʛʠʠ ʥʘ ʙʦʣʝʝ ʧʦʟʠʪʠʚʥʳʝ ʠ ʟʜʦʨʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʄʦʟʛ H. sapiens ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʪʨʘʥʟʠʪʦʨʥʳʡ ʠ / ʠʣʠ 

ʪʦʢʩʠʯʝʩʢʠʡ), ʝʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʦʨʛʘʥʠʟʤʘ (ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠ 

ʧʝʨʝʛʨʫʟʢʘ), ʘʢʪʠʚʘʮʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ, ʪʘʢʠʝ ʦʙʣʘʩʪʠ ʤʦʟʛʘ, 

ʢʘʢ ʛʠʧʧʦʢʘʤʧ, ʤʠʥʜʘʣʠʥʘ ʠ ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʢʦʨʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ (ʈʠʩʫʥʦʢ 1).  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʤʦʟʛ ʯʝʣʦʚʝʢʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʩʪʘʪʠʯʝʩʢʫʶ, ʥʝ 

ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʪʨʫʢʪʫʨʫ, ʦʜʥʘʢʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʵʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʜʠʥʘʤʠʯʥʘʷ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. ʇʨʠ ʩʪʨʝʩʩʝ ʠ ʜʝʧʨʝʩʩʠʠ ʦʪʤʝʯʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠ 

ʤʘʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʦʙʨʘʪʠʤʳ. ʕʪʦʪ 

ʬʝʥʦʤʝʥ ð ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʯʘʩʪʠʯʥʦʡ ʨʝʧʘʨʘʮʠʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ ʥʝʡʨʦʥʘʣʴʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ (ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ). ʇʨʠ ʩʪʨʝʩʩʝ ʠ ʜʝʧʨʝʩʩʠʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʥʝʡʨʦʥʘʣʴʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʢʘʢ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʫʥʢʮʠʠ ʜʝʥʜʨʠʪʦʚ: ʠʭ ʫʢʦʨʦʯʝʥʠʝ, ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʰʠʧʠʢʦʚ ʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ, 

ʘ ʪʘʢʞʝ ʛʠʙʝʣʴ ʥʝʨʚʥʳʭ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ 

ʢʣʝʪʦʢ ʤʦʟʛʘ ʧʨʠ ʩʪʨʝʩʩʝ ʩʯʠʪʘʶʪ ʠʟʙʳʪʦʢ ʛʦʨʤʦʥʦʚ ʩʪʨʝʩʩʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʦʨʪʠʟʦʣʘ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʡ ʩʚʷʟʘʥʦ ʩ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʠʥʘʧʩʦʚ, 

ʫʜʣʠʥʝʥʠʝʤ ʠ ʨʘʟʨʘʩʪʘʥʠʝʤ ʜʝʥʜʨʠʪʦʚ ʠ ʘʢʩʦʥʦʚ, ʘ ʪʘʢʞʝ ʩ ʥʝʡʨʦʛʝʥʝʟʦʤ, ʪ. ʝ. ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʥʦʚʳʭ ʥʝʨʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. 
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ʂʦʥʩʪʨʫʢʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘè ʤʦʟʛʘ H. sapiens ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʥʝʡʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʙʦʨʘ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ/ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ [3]. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʠʩʪʝʤʥʳʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ. 

 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [3]. 

ʊʨʠ ʦʙʣʘʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠ 

ʩʪʨʝʩʩʝ ï ʛʠʧʧʦʢʘʤʧ, ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʤʦʟʞʝʯʢʦʚʘʷ ʤʠʥʜʘʣʠʥʘ. 

ʕʪʠ ʦʙʣʘʩʪʠ ʦʪʚʝʯʘʶʪ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʪʨʝʩʩʦʚʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ. ɻʠʧʧʦʢʘʤʧ ð ʥʘʠʙʦʣʝʝ ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʤʦʟʛʘ ʚʩʣʝʜʩʪʚʠʝ 

ʪʦʛʦ, ʯʪʦ ʚ ʥʝʡ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʦʨʦʚ ʢ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦïʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘ. 
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ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ. 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, ʪʝʭʥʦʣʦʛʠʠ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʦʩʪʠʛʘʝʤʳʭ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [1]. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ 

ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ [4]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʈʦʤʘʥʯʫʢ ʇ. ʀ. [1], ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ, ʜʠʝʪʠʯʝʩʢʦʡ ʠ ʙʠʦʤʠʢʨʦʙʠʦʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ 

ð ɻ ʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ, ʤʝʞʚʫʟʦʚʩʢʠʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

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

ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [1], ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʥʦʟʳ: 

ïʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ 

ʟʘʙʦʣʝʚʘʥʠʷʭ; 

ïʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ 

ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ; 

ïʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʩʝʪʠ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʠ ʟʜʦʨʦʚʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ; 

ïʥʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ; 

ïʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

ïʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ; 

ïʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ð ɻ ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ 

ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ ʠ ʤʠʢʨʦʈʅʂ, ʠ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ; 
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ïʬʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ 

ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ; 

ïʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝ, 

ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. 

ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ çʤʦʟʛïʛʣʘʟʘï

ʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [5]. 

ɹʠʦʵʣʝʢʪʨʦʤʘʛʥʠʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʨʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟʘʪʦʨ, ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʮʠʨʢʘʜʠʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʟʛʘ H. sapiens [5]. 

ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʟʥʘʥʠʝ ʤʥʦʛʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʛʣʘʟʦʤ, ʤʦʟʛʦʤ ʠ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʦʡ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ  ʠ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʭʝʤʝ 

ʩʚʝʪʦʪʝʨʘʧʠʠ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ H. sapiens. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ 

ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ [1ï2]. 

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

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

ʚʢʣʘʜ ʛʝʥʝʪʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʤʠʥʘʥʪʥʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʠ ʟʜʦʨʦʚʦʡ 

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

ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ ʩʝʪʝʡ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʩʤʦʞʝʪ ʚʳʷʚʠʪʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [1ï2]. 

ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [3]. 

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʤʦʜʘʣʴʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ ʩ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʚ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ, ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ 

ʜʦʩʪʘʪʦʯʥʫʶ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʢʦʛʥʠʪʠʚʥʳʡ ʨʝʟʝʨʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʡʨʦʩʝʪʠ, ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʛʝʨʠʘʪʨʠʠ, ʧʩʠʭʠʘʪʨʠʠ ʠ ʥʝʚʨʦʣʦʛʠʠ, ʘ ʛʣʘʚʥʦʝ 

ð ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩ ʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʥʝʡʨʦʤʦʜʫʣʷʮʠʠ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ 

(ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ, ʥʝʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨ.) ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ [6].  

ʅʝʡʨʦʢʦʛʥʠʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʥʝʡʨʦʩʝʪʝʡ ʩ ʢʦʛʥʠʪʠʚʥʳʤ ʠ ʚʠʩʮʝʨʘʣʴʥʳʤ ʤʦʟʛʦʤ, ʜʣʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʭ ʫʨʦʚʥʷʤʠ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪ ʠ 

ʧʦʣ ʯʝʣʦʚʝʢʘ. ʅʝʡʨʦʥʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʥʘʜʝʞʜʫ ʧʦʥʷʪʴ ʥʝʡʨʦʙʠʦʣʦʛʠʶ ʠ ʥʝʡʨʦʙʠʦʬʠʟʠʢʫ ʧʦʣʦʚʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 
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ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɹʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘ ð ɻ ʪʦ ʛʝʪʝʨʦʛʝʥʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʩ ʤʥʦʞʝʩʪʚʦʤ ʚʘʨʠʘʥʪʦʚ ʠ ʰʠʨʦʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʦʷʚʣʝʥʠʡ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʥʦʞʝʩʪʚʘ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʛʝʥʝʪʠʯʝʩʢʠʝ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʞʠʟʥʝʥʥʳʝ ʬʘʢʪʦʨʳ. ɺʣʠʷʥʠʷ ʵʩʪʨʦʛʝʥʘ, ʧʨʦʛʝʩʪʝʨʦʥʘ ʠ ʘʥʜʨʦʛʝʥʘ ʚʘʞʥʳʝ çʩʪʨʦʠʪʝʣʴʥʳʝ 

ʢʘʤʥʠè ʚ ʧʘʪʦʛʝʥʝʟʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʠ ʠʭ ʚʣʠʷʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʤʦʜʫʣʷʮʠʠ ʠ ʨʘʟʚʠʪʠʷ 

ʤʦʟʛʘ ʚ ʨʘʟʣʠʯʥʦʡ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʧʦʣʘ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. ʕʪʠ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ, ʙʫʜʴ ʪʦ 

ʛʦʥʘʜʥʳʝ ʠʣʠ ʥʝʡʨʦʩʪʝʨʦʠʜʳ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʫʶ ʨʦʣʴ, ʚʣʠʷʷ ʥʘ ʫʷʟʚʠʤʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩʢʦʨʦʩʪʠ ʢʦʥʚʝʨʩʠʠ ʫʤʝʨʝʥʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʩʢʦʨʦʩʪʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ. ɻʦʨʤʦʥʘʣʴʥʘʷ 

ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʪʝʨʘʧʠʷ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʳʡ ʠ ʦʙʥʘʜʝʞʠʚʘʶʱʠʡ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ, 

ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʨʚʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʘʤʠ H. sapiens [6]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʨʦʥʪʦʣʦʛʠʷ ʠ  ʢʣʠʥʠʯʝʩʢʘʷ ʛʝʨʠʘʪʨʠʷ (ʚʘʞʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ, ʠʤʝʥʥʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ) ʦʧʨʝʜʝʣʠʣʘ ʧʨʠʦʨʠʪʝʪʥʳʝ ʦʙʣʘʩʪʠ (ʚʟʘʠʤʦʩʚʷʟʴ ʥʝʡʨʦʩʝʪʝʡ 

ʩ ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʝʡʨʦʤʦʜʫʣʷʮʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʚʠʩʮʝʨʘʣʴʥʦʛʦ 

ʤʦʟʛʘ), ʢʦʪʦʨʳʝ ʟʘʩʣʫʞʠʚʘʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ: 

ïʩʪʝʧʝʥʴ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʠʩʢʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʦʙʫʩʣʦʚʣʝʥʳ 

ʨʘʟʣʠʯʠʷʤʠ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ; 

ïʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʪʦʣʴʢʦ ʥʘ ʦʜʠʥ ʧʦʣ, ʪʘʢʠʭ ʢʘʢ ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ 

ʤʝʥʦʧʘʫʟʘ; 

ïʚʣʠʷʥʠʝ ʵʩʪʨʦʛʝʥʦʚ ʠ ʛʦʨʤʦʥʦʪʝʨʘʧʠʠ ʥʘ ʬʫʥʢʮʠʶ ʤʦʟʛʘ ʠ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʞʝʥʱʠʥʘʤʠ ʠ ʤʫʞʯʠʥʘʤʠ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʪʘʢʠʭ ʢʘʢ ʘʧʦɽ4; 

ïʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʙʘ ʧʦʣʘ, ʪʘʢʠʭ ʢʘʢ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʜʠʘʙʝʪ ʠ ʜʝʧʨʝʩʩʠʷ; 

ïʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʚʢʣʶʯʘʷ ʠʟʤʝʥʝʥʠʷ 

ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʚʠʪʠʠ ʤʦʟʛʘ ʠ ʩʪʘʨʝʥʠʠ ʤʦʟʛʘ; 

ïʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʨʘʩʦʚʳʭ ʠ 

ʵʪʥʠʯʝʩʢʠʭ ʧʦʜʛʨʫʧʧʘʭ; 

ïʛʝʥʜʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʙʨʝʤʝʥʠ ʫʭʦʜʘ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʜʣʷ ʣʠʮʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʫʭʦʜ; 

ïʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʝʘʢʮʠʠ ʥʘ ʪʝʢʫʱʫʶ ʪʝʨʘʧʠʶ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʚ ʢʣʠʥʠʯʝʩʢʦʤ 

ʨʘʟʚʠʪʠʠ; 

ïʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʚʳʷʚʣʝʥʠʠ, ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʝʞʜʫ ʝʝ ʩʪʨʫʢʪʫʨʘʤʠ ʠʤʝʶʪʩʷ 

ʧʨʦʩʪʳʝ ʜʚʫʩʪʦʨʦʥʥʠʝ ʩʚʷʟʠ ʠ ʩʣʦʞʥʳʝ ʧʫʪʠ, ʦʙʨʘʟʫʶʱʠʝ ʤʥʦʞʝʩʪʚʦ ʟʘʤʢʥʫʪʳʭ ʢʨʫʛʦʚ. 

ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʮʠʨʢʫʣʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʠ ʪʝʤ ʩʘʤʳʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚ ʥʝʡ ʝʜʠʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʜ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʟʛʘ. ʃʠʤʙʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʦʨʛʘʥʠʟʫʝʪ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʪʝʢʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ, ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʦʩʧʨʠʷʪʠʝ ʠ 

ʭʨʘʥʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʙʦʨ ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʜʘʧʪʠʚʥʳʭ ʬʦʨʤ 
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ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʠʤʙʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

çʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè. 

ɻʣʘʚʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʡ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ, ʦʙʦʥʷʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ, ʵʤʦʮʠʡ, ʧʘʤʷʪʠ, ʩʥʘ, ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʜʨ. 

ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ ʠ ʨʝʘʣʠʟʘʮʠʶ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, 

ʜʠʥʘʤʠʢʫ ʚʨʦʞʜʝʥʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ, ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʨʤʦʥʘʣʴʥʫʶ ʩʪʠʤʫʣʷʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʩʦʟʜʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʝʤʢʠʭ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʧʘʤʷʪʠ ʚʦʦʙʱʝ. ɿʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʧʨʠ ʦʙʫʯʝʥʠʠ, 

ʩʥʘʯʘʣʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʯʪʦ ʚʥʝʰʥʝʝ, ʥʦ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʧʳʪ 

ʠ ʫʙʝʞʜʝʥʠʷ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩʦʭʨʘʥʷʝʪ ʚ ʩʝʙʝ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ 

ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ çʙʠʙʣʠʦʪʝʢʫè, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ ʫʩʚʘʠʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʧʦ 

ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʝʭʘʥʠʟʤ ʧʘʤʷʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ 

ʮʝʧʝʡ (ʎʅʎ), ʦʭʚʘʪʳʚʘʶʱʫʶ ʚʝʩʴ ʤʦʟʛ. ʂʦʤʘʥʜʘ ʥʘ ʘʢʪʠʚʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʎʅʎ ʠʩʭʦʜʠʪ ʠʟ 

ʛʠʧʧʦʢʘʤʧʦʚ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʘʜʨʝʩʘ ʚʩʝʭ ʎʅʎ [7]. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʠʟ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʛʠʧʧʦʢʘʤʧ ʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʘʥʜʫ ʚ ʎʅʎ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʫ ɻɸʄʂ 

ʚ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʱʝʣʴ ʠ ʧʦʜʘʚʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʎʅʎ. ʇʨʠ ʜʝʬʠʮʠʪʝ ɻɸʄʂ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʤʥʦʛʠʝ ʎʅʎ ʚʳʢʣʶʯʘʶʪʩʷ ʠʟ ʤʝʭʘʥʠʟʤʘ ʧʘʤʷʪʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ 

ʜʠʩʬʫʥʢʮʠʶ, ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʚʠʜʝ ʩʠʤʧʪʦʤʦʚ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʩʝʥʠʣʴʥʦʡ 

ʜʝʤʝʥʮʠʠ ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʛʦ ʪʠʧʘ [7]. 

ʇʦʚʨʝʞʜʝʥʠʝ ʛʠʧʧʦʢʘʤʧʘ ʫ ʯʝʣʦʚʝʢʘ ʥʘʨʫʰʘʝʪ ʧʘʤʷʪʴ ʥʘ ʩʦʙʳʪʠʷ, ʙʣʠʟʢʠʝ ʢ ʤʦʤʝʥʪʫ 

ʧʦʚʨʝʞʜʝʥʠʷ (ʨʝʪʨʦïʘʥʪʝʨʦʛʨʘʜʥʘʷ ʘʤʥʝʟʠʷ). ʅʘʨʫʰʘʶʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʘʧʦʤʠʥʘʥʠʷ, 

ʦʙʨʘʙʦʪʢʘ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʣʠʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʛʥʘʣʦʚ. ʇʦʚʨʝʞʜʝʥʠʝ 

ʛʠʧʧʦʢʘʤʧʘ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ, ʟʘʤʝʜʣʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʧʨʦʪʝʢʘʥʠʷ ʦʩʥʦʚʥʳʭ ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʰʘʶʪʩʷ ʧʦʨʦʛʠ ʚʳʟʦʚʘ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʨʝʘʢʮʠʡ. 

ʄʠʥʜʘʣʠʥʘ ð ʧʦʜʢʦʨʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʛʣʫʙʠʥʝ 

ʚʠʩʦʯʥʦʡ ʜʦʣʠ ʤʦʟʛʘ. ʅʝʡʨʦʥʳ ʤʠʥʜʘʣʠʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʬʦʨʤʝ, ʬʫʥʢʮʠʷʤ ʠ 

ʥʝʡʨʦʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ. ʌʫʥʢʮʠʠ ʤʠʥʜʘʣʠʥʳ ʩʚʷʟʘʥʳ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʙʦʨʦʥʠʪʝʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ, ʚʝʛʝʪʘʪʠʚʥʳʤʠ, ʜʚʠʛʘʪʝʣʴʥʳʤʠ, ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʤʦʪʠʚʘʮʠʝʡ 

ʫʩʣʦʚʥʦ ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ʃʠʤʙʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʫʝʪ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʪʝʢʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ, 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸ 

ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʦʩʧʨʠʷʪʠʝ ʠ ʭʨʘʥʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʙʦʨ ʠ 

ʨʝʘʣʠʟʘʮʠʶ ʘʜʘʧʪʠʚʥʳʭ ʬʦʨʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʠʤʙʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè.  

ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʛʠʧʧʦʢʘʤʧ ʠ ʤʠʥʜʘʣʝʚʠʜʥʳʝ ʪʝʣʘ. ʃʠʤʙʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʩʠʥʦʥʠʤ: ʣʠʤʙʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, 

ʚʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ, ʨʠʥʵʥʮʝʬʘʣʦʥ, ʪʠʤʵʥʮʝʬʘʣʦʥ) ð ʢʦʤʧʣʝʢʩ ʩʪʨʫʢʪʫʨ ʩʨʝʜʥʝʛʦ, 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʢʦʥʝʯʥʦʛʦ ʤʦʟʛʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʩʮʝʨʘʣʴʥʳʭ, 

ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ. 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʪʨʫʢʪʫʨ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʶʪ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʨʝʚʥʝʡ, ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʢʦʨʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 
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ʤʝʜʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʫʰʘʨʠʡ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʜʢʦʨʢʦʚʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʪʝʩʥʦ ʩ ʥʠʤʠ ʩʚʷʟʘʥʥʳʝ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʨʝʚʥʷʷ ʠ ʩʪʘʨʘʷ ʢʦʨʘ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʧʨʷʤʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʦʙʦʥʷʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʦʥʷʪʝʣʴʥʳʡ ʘʥʘʣʠʟʘʪʦʨ, ʢʘʢ ʩʘʤʳʡ 

ʜʨʝʚʥʠʡ ʠʟ ʘʥʘʣʠʟʘʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʘʢʪʠʚʘʪʦʨʦʤ ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʨʳ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʥʘʟʳʚʘʶʪ ʣʠʤʙʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚʠʩʮʝʨʘʣʴʥʳʤ ʤʦʟʛʦʤ, ʪ. ʝ. 

ʩʪʨʫʢʪʫʨʦʡ ʎʅʉ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ ʨʝʛʫʣʷʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʀ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʠʥʜʘʣʝʚʠʜʥʳʝ ʪʝʣʘ, ʧʨʦʟʨʘʯʥʘʷ ʧʝʨʝʛʦʨʦʜʢʘ, ʦʙʦʥʷʪʝʣʴʥʳʡ ʤʦʟʛ ʧʨʠ ʠʭ 

ʚʦʟʙʫʞʜʝʥʠʠ ʠʟʤʝʥʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʣʦʚʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʩ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʦʟʛʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʢʩʪʝʨʦʮʝʧʪʠʚʥʳʭ, ʠʥʪʝʨʦʮʝʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʨʳ 

ʚʠʩʦʯʥʦʡ ʜʦʣʠ. 

ʍʨʦʥʠʯʝʩʢʠʡ ʜʠʩʪʨʝʩʩ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʥʠʤ ʜʝʧʨʝʩʩʠʷ ʩʣʫʞʘʪ ʧʝʨʚʦʧʨʠʯʠʥʦʡ 

ʥʘʨʫʰʝʥʠʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ/ʥʝʡʨʦʛʝʥʝʟʘ ʠ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʈʦʣʴ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘ ʚ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʘ. ʃʠʤʙʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʵʬʬʝʢʪʦʨʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʥʠʭ ʚʭʦʜʷʪ ʫʧʨʘʚʣʝʥʠʝ 

ʤʦʪʦʨʠʢʦʡ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʵʤʦʮʠʡ ʠ 

ʛʦʨʤʦʥʘʣʴʥʘʷ ʩʪʠʤʫʣʷʮʠʷ ʦʨʛʘʥʠʟʤʘ (ʈʠʩʫʥʦʢ 3). ʏʝʤ ʥʠʞʝ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʝʦʢʦʨʪʝʢʩʘ 

(ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ), ʪʝʤ ʙʦʣʴʰʝ ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʣʠʤʙʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ɺʠʩʮʝʨʘʣʴʥʳʡ ʤʦʟʛ. 

 

ʉʚʷʟʴ ʭʨʦʥʠʯʝʩʢʦʛʦ ʜʠʩʪʨʝʩʩʘ/ʜʝʧʨʝʩʩʠʠ ʠ ʩʥʠʞʝʥʠʷ ʩʠʥʪʝʟʘ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ 

ʦʧʦʩʨʝʜʫʝʪʩʷ, ʧʦʚʳʰʝʥʠʝʤ ʧʨʠ ʩʪʨʝʩʩʝ ʫʨʦʚʥʷ ʦʩʥʦʚʥʦʛʦ ʩʪʨʝʩʩ-ʛʦʨʤʦʥʘ ʢʦʨʪʠʟʦʣʘ, 

ʟʘʧʫʩʢʘʶʱʠʤ ʮʝʣʳʡ ʢʘʩʢʘʜ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʷʤ ʚ ʩʠʩʪʝʤʝ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʨʘʟʚʠʪʠʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠ ʪʘʢʞʝ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ (ʠʥʪʝʨʣʝʡʢʠʥ 1 ʠ 6, ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ ʠ ʧʨ.), 

ʧʦʚʳʰʝʥʠʝ ʩʝʢʨʝʮʠʠ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʢʣʝʪʦʢ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʭ ʘʧʦʧʪʦʟʫ (ʈʠʩʫʥʦʢ 4).  
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ʇʨʠ ʩʪʨʝʩʩʦʚʦʡ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʛʣʫʪʘʤʘʪʥʦʡ ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʠ 

(ʠʟʙʳʪʦʯʥʳʡ ʚʳʙʨʦʩ ʛʣʫʪʘʤʘʪʘ ʠ ʚʦʟʙʫʞʜʘʶʱʠʭ ʥʝʡʨʦʧʝʧʪʠʜʦʚ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʘʧʦʧʪʦʟʫ ʥʝʡʨʦʥʦʚ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ (çʩʪʨʝʩʩïʫʷʟʚʠʤʦʩʪʴè). 

 
 

 
 

ʈʠʩʫʥʦʢ 4. ʆʙʨʘʟʦʚʘʥʠʝ ʧʦʨʦʯʥʦʛʦ ʢʨʫʛʘ ʧʨʠ ʛʠʧʝʨʘʢʪʠʚʘʮʠʠ ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦï

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ. 

 

ʄʦʙʠʣʠʟʘʮʠʷ ʛʦʨʤʦʥʦʚ ʩʪʨʝʩʩʘ ʠ ʩʫʧʨʝʩʩʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ 

(Treg) ð ʭʦʨʦʰʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʠ ʚ ʥʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ 

ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʛʠʧʝʨʘʢʪʠʚʘʮʠʷ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ (ɻɻʅ) ʦʩʠ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʝʝ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʩʪʦʱʝʥʠʷ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ Treg, ʦʩʪʘʶʱʠʭʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʟʤ ʩʧʦʩʦʙʝʥ ʦʛʨʘʥʠʯʠʚʘʪʴ ʨʝʘʢʮʠʶ ʚʦʩʧʘʣʝʥʠʷ. 

ʀʟʙʳʪʦʯʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʵʪʠʭ ʢʣʝʪʦʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʫʶ 

ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʠʩʪʦʱʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ (ʈʠʩʫʥʦʢ 5). 

ʇʦʨʦʯʥʳʡ ʢʨʫʛ ʟʘʤʳʢʘʝʪʩʷ ʚ ʚʠʜʝ ʜʚʫʭ ʧʝʪʝʣʴ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʜʣʠʥʥʘʷ 

(ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ Treg), ʜʨʫʛʘʷ ð ʙʦʣʝʝ ʢʦʨʦʪʢʘʷ (ʩʚʷʟʘʥʘ ʩ 

ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ ʮʠʪʦʢʠʥʦʚ ʚʦʩʧʘʣʝʥʠʷ: TGF-, ʌʅʆ-Ŭ ʠ ʀʃ-6), ʢʦʪʦʨʳʝ ʚ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʧʦʩʦʙʥʳ ʧʨʝʦʜʦʣʝʚʘʪʴ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ [8].  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ 

ʤʦʞʝʪ ʧʦʜʘʚʘʪʴ ʩʠʛʥʘʣʳ ʤʦʟʛʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʥʠ 

ʚʢʣʶʯʘʶʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʝʧʪʠʜʦʚ ʢʠʰʝʯʥʠʢʘ ʵʥʪʝʨʦʵʥʜʦʢʨʠʥʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʛʜʝ ʦʥʠ 

ʘʢʪʠʚʠʨʫʶʪ ʨʦʜʩʪʚʝʥʥʳʝ ʨʝʮʝʧʪʦʨʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘ ʙʣʫʞʜʘʶʱʠʭ ʪʝʨʤʠʥʘʣʷʭ ʚ 

ʢʠʰʝʯʥʠʢʝ. ʇʝʧʪʠʜʳ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʥʝʡʨʦʧʝʧʪʠʜ Y ʤʦʛʫʪ ʪʘʢʞʝ ʙʳʪʴ ʩʝʢʨʝʪʠʨʦʚʘʥʳ 
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ʮʠʪʦʢʠʥʘʤʠ ʧʦʜ ʠʤʤʫʥʥʳʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ. ʀʟʤʝʥʝʥʠʷ ʚ ʤʠʢʨʦʙʠʦʪʝ ʢʠʰʝʯʥʠʢʘ ʠ 

ʧʝʧʪʠʜʘʭ ʢʠʰʝʯʥʠʢʘ ʤʦʛʫʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʩʠʛʥʘʣʴʥʫʶ ʨʦʣʴ ʚ ʧʩʠʭʠʘʪʨʠʠ (ʈʠʩʫʥʦʢ 6) [8]. 

 

 
ʈʠʩʫʥʦʢ 5. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʜʝʧʨʝʩʩʠʠ. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ð ɻ ʪʦ ʯʝʪʢʘʷ ʩʠʩʪʝʤʘ ʢʦʛʥʠʪʠʚʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʅʘʨʫʰʝʥʠʷ ʧʩʠʭʠʢʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʚʝʨʥʦ ʚʳʩʪʨʦʝʥʥʳʤ ʩʘʤʦʩʦʟʥʘʥʠʝʤ. ɽʩʣʠ ʧʩʠʭʠʢʘ 

ʯʝʣʦʚʝʢʘ ʥʘʨʫʰʝʥʘ, ʪʦ ʦʥ ʥʝ ʩʤʦʞʝʪ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, ʣʶʜʝʡ 

ʚʦʢʨʫʛ, ʥʦ ʠ ʩʘʤʦʛʦ ʩʝʙʷ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʦʛʥʠʪʠʚʥʦ-ʧʦʚʝʜʝʥʯʝʩʢʘʷ 

ʧʩʠʭʦʣʦʛʠʷ ï ɻ ʪʦ ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʛʥʠʪʠʚʥʦʡ ʧʩʠʭʦʣʦʛʠʠ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ 

ʦʙʫʯʠʪʴ ʯʝʣʦʚʝʢʘ ʘʜʘʧʪʠʚʥʦʤʫ, ʘʜʝʢʚʘʪʥʦʤʫ ʧʦʚʝʜʝʥʠʶ, ʟʘʢʨʝʧʠʪʴ ʝʛʦ ʥʘʚʳʢʠ, ʨʘʟʨʝʰʠʚ, 

ʪʝʤ ʩʘʤʳʤ, ʝʛʦ ʧʨʦʙʣʝʤʳ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʧʩʠʭʦʣʦʛʠʷ  

ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʢʘʢ ʣʠʯʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʝʪ ʧʨʘʚʠʣʘ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʢʘʟʘʥʦ [9], ʯʪʦ ʨʘʟʤʝʨ ʠ ʩʣʦʞʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʥʘʜʝʣʷʶʪ 

ʥʘʰ ʚʠʜ ʦʛʨʦʤʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʛʠʙʢʦʩʪʴʶ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʥʘʤ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ ʩʨʝʜʠ ʚʩʝʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʂʦʥʮʝʧʪʫʘʣʠʟʠʨʫʷ 

ʘʣʣʦʩʪʘʟ ʠ ʠʥʪʝʨʦʮʝʧʮʠʶ ʢʘʢ ʝʜʠʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʦʛʥʦʟʠʨʫʶʱʝʤ ʤʦʟʛʝ, ʝʜʠʥʘʷ ʪʝʦʨʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʤʥʦʛʠʝ ʠʟ çʧʩʠʭʠʯʝʩʢʠʭè ʩʠʤʧʪʦʤʦʚ ʘʬʬʝʢʪʠʚʥʦʛʦ 

ʜʠʩʪʨʝʩʩʘ, ʨʫʤʠʥʘʮʠʠ ʠ ʫʩʪʘʣʦʩʪʠ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʭ. ʊʝʦʨʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʙʘʟʦʚʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʠ 

ʜʝʡʩʪʚʠʝʤ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʙʦʛʘʪʫʶ ʠ ʤʦʱʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʜʝʧʨʝʩʩʠʚʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʧʨʝʩʩʠʷ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʜʠʩʪʨʝʩʩʦʤ, ʫʤʩʪʚʝʥʥʳʤ ʦʪʩʪʨʘʥʝʥʠʝʤ ʦʪ ʤʠʨʘ, ʘ ʠʥʦʛʜʘ ʠ ʙʫʢʚʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ 

ʦʪʩʪʨʘʥʝʥʠʝʤ ʦʪ ʤʠʨʘ. ʃʝʯʝʥʠʝ ʜʝʧʨʝʩʩʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʫʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʦʟʛʫ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʤʦʜʝʣʠ ʪʝʣʘ ʚ ʤʠʨʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ [9]. 
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ʈʠʩʫʥʦʢ 6. ʆʩʥʦʚʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʫʪʠ ʦʩʠ ʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛ 

(Enteroendocrine cells (EECs),  neuropeptide Y (NPY), cholecystokinin (CCK), glucagon-like peptide 

(GLP-1), corticotropin-releasing factor (CRF), peptide YY (PYY), ɔ-aminobutyric acid (GABA), short-chain 

fatty acid (SCFA)) [8]. 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʜʝʧʨʝʩʩʠʠ ð ʵʪʦ ʜʝʬʠʮʠʪ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ 

(ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ): ʩʝʨʦʪʦʥʠʥʘ, ʜʦʬʘʤʠʥʘ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥʘ (ʈʠʩʫʥʦʢ 5). 

ɼʝʬʠʮʠʪ ʚʩʝʭ ʤʦʥʦʘʤʠʥʦʚ ʚ ʢʦʤʧʣʝʢʩʝ ʛʦʚʦʨʠʪ ʦ ʧʦʜʘʚʣʝʥʥʦʤ ʥʘʩʪʨʦʝʥʠʠ, 

ʧʩʠʭʦʤʦʪʦʨʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʥʘʨʫʰʝʥʠʠ ʩʥʘ [10]. 

ʅʘ ʈʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʳ ʦʪʜʝʣʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʛʜʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʥʦʘʤʠʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ [10]. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʈʦʣʴ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ (ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ) ʩʝʨʦʪʦʥʠʥʘ, ʜʦʬʘʤʠʥʘ ʠ 

ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʚ ʨʘʟʚʠʪʠʠ ʜʝʧʨʝʩʩʠʠ [10]. 
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ʅʝʡʨʦʤʝʜʠʘʪʦʨʥʳʝ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʤʘʨʢʝʨʳ [11], ʠʟʫʯʝʥʳ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ 

ʜʝʩʷʪʠʣʝʪʠʡ, ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ (ʠ ʠʤʤʫʥʥʫʶ 

ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ), ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʨʦʩʪʦʚʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʜʝʧʨʝʩʩʠʠ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʜʦ ʪʦʛʦ, ʢʘʢ ʤʦʞʥʦ 

ʙʫʜʝʪ ʧʨʠʤʝʥʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʤʘʨʢʝʨʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʝʜʝʥʠʷ ʠ ʫʭʦʜʘ ʟʘ ʣʶʜʴʤʠ ʩ 

ʜʝʧʨʝʩʩʠʝʡ. ʆʧʪʠʤʠʟʘʮʠʷ ʠʟʤʝʨʝʥʠʷ ʢʘʢ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢ ʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʧʨʝʩʩʠʠ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ 

ʧʦʥʠʤʘʥʠʶ ʧʨʦʙʣʝʤʳ. ɹʠʦʤʘʨʢʝʨʳ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʭ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʘ ʪʘʢʞʝ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʝ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʩʠʩʪʝʤʳ,  ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʨʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ, ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ ʠ ʧʨʦʪʝʦʤʥʳʭ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʭ ʦʮʝʥʦʢ [11].  

ʇʨʠ ʜʝʧʨʝʩʩʠʚʥʦʤ ʨʘʩʩʪʨʦʡʩʪʚʝ ʠʟʤʝʥʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ 

ʣʝʡʢʦʮʠʪʘʭ ʢʨʦʚʠ ʦʙʫʩʣʦʚʣʝʥʘ ʘʙʝʨʨʘʥʪʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ. ɸʙʝʨʨʘʥʪʥʘʷ ʘʢʪʠʚʘʮʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʧʨʝʩʩʠʚʥʳʭ ʩʠʩʪʝʤ 

ʚʦʚʣʝʯʝʥʘ ʚ ʧʘʪʦʛʝʥʝʟ, ʢʘʢ ʚ ʤʦʟʛʦʚʦʡ ʪʢʘʥʠ, ʪʘʢ ʠ ʚ ʣʝʡʢʦʮʠʪʘʭ ʢʨʦʚʠ [12]. 

ɺʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʵʧʠʛʝʥʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʤʝʭʘʥʠʟʤʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʩʪʠʪʫʮʠʝʡ ʠʥʜʠʚʠʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʘ ʜʝʧʨʝʩʩʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʞʠʟʥʠ. ʕʧʠʛʝʥʝʪʠʢʘ, ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʝʝ ʟʥʘʯʝʥʠʠ, ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʘʙʠʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʧʦʩʨʝʜʦʚʘʥʳ ʯʝʨʝʟ ʠʟʤʝʥʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʭʨʦʤʘʪʠʥʘ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʛʠʧʦʪʝʟʝ, ʩʠʣʴʥʳʡ ʩʪʨʝʩʩ ʚʳʟʳʚʘʝʪ 

ʠʟʤʝʥʝʥʠʷ ð ʫ ʫʷʟʚʠʤʳʭ ʣʶʜʝʡ ð ʚ ʩʪʨʫʢʪʫʨʝ ʭʨʦʤʘʪʠʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʤʥʳʭ ʣʦʢʫʩʘʭ 

ʚ ʣʠʤʙʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʧʠʟʦʜʘʤ ʜʝʧʨʝʩʩʠʠ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʘʢʠʝ 

ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʩʩʦʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʠ 

ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʞʠʟʥʝʥʥʫʶ ʫʷʟʚʠʤʦʩʪʴ ʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʥʜʠʚʠʜʘ ʢ ʧʦʩʣʝʜʫʶʱʠʤ 

ʩʪʨʝʩʩʦʚʳʤ ʩʦʙʳʪʠʷʤ [13]. 

ʀʩʩʣʝʜʦʚʘʥʦ [13], ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʜʝʧʨʝʩʩʠʶ. ʇʝʨʚʳʡ, ʩʚʷʟʘʥ ʩʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ. ɺʪʦʨʦʡ, ʢʘʩʘʝʪʩʷ ʠʩʪʠʥʥʦʛʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʢʦʣʝʥʠʷʭ (ʈʠʩʫʥʦʢ 8). 

 

 
 

ʈʠʩʫʥʦʢ 8. ʉʪʨʫʢʪʫʨʘ ʭʨʦʤʘʪʠʥʘ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʘ ʥʘ N-ʢʦʥʮʝʚʳʭ ʭʚʦʩʪʘʭ ʛʠʩʪʦʥʘ [13]. 
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ɸ, ʛʝʥʦʤ ʵʫʢʘʨʠʦʪ ʦʨʛʘʥʠʟʦʚʘʥ ʧʫʪʝʤ ʦʙʦʨʘʯʠʚʘʪʴ ɼʅʂ ʚʦʢʨʫʛ ʦʢʪʘʤʝʨʦʚ ʛʠʩʪʦʥʘ ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʙʣʦʢʠ ʭʨʦʤʘʪʠʥʘ, ʥʫʢʣʝʦʩʦʤʳ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʵʪʦʛʦ 

ʙʦʣʝʝ ʜʦʙʘʚʦʯʥʦ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠ ʢʦʤʧʘʢʪʠʨʦʚʘʥʳ ʚ ʩʪʨʫʢʪʫʨʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. 

B, ʦʢʪʘʤʝʨ ʛʠʩʪʦʥʘ ʩʦʩʪʦʠʪ ʠʟ 2 ʢʦʧʠʡ ʢʘʞʜʦʛʦ ʠʟ H2A, H2B, H3 ʠ H4. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʰʘʨʦʚʠʜʥʳʤ ʜʦʤʝʥʘʤ, ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʝʩʪʴ ʭʚʦʩʪʳ N-ʊʝʨʤʠʥʠ, 

ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʠʟ ʥʫʢʣʝʦʩʦʤʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ H2A ʪʘʢʞʝ ʠʤʝʝʪ c-ʢʦʥʮʝʚʦʡ ʭʚʦʩʪ. ʕʪʠ 

ʭʚʦʩʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ, ʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ 

ʤʦʜʠʬʠʢʘʮʠʡ ʘʮʝʪʠʣʠʨʦʚʘʥʠʷ ʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʦʩʪʘʪʢʦʚ ʣʠʟʠʥʘ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ 

ʢʘʞʜʦʤ ʭʚʦʩʪʝ. ʄʦʣʝʢʫʣʳ ʨʠʩʫʶʪʩʷ ʧʨʠʤʝʨʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʟʤʝʨʫ ʙʝʣʢʘ, ʭʦʪʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʥʥʳʭ ʦʩʪʘʪʢʦʚ ʥʝ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴ ʪʦʯʥʳʡ ʨʘʟʤʝʨ N-ʢʦʥʮʝʚʳʭ ʭʚʦʩʪʦʚ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʫʢʣʝʦʩʦʤʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʛʠʩʪʦʥʦʚ (ʨʠʩʫʥʦʢ 10) ʠ ɼʅʂ ʠ 

ʨʝʢʨʫʪʠʨʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʝʣʢʦʚ ʭʨʦʤʘʪʠʥʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ 

ʵʪʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ [13]. 

ʊʦʯʥʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʨʝʛʫʣʷʮʠʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ, ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʭʝʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʨʦʮʝʩʩʳ ʥʝʡʨʦʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʞʝʩʪʢʦ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʚʢʣʶʯʘʷ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, 

ʨʝʤʦʜʝʣʝʨʳ ʭʨʦʤʘʪʠʥʘ ʠ ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ. ʅʘʨʫʰʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʧʫʪʝʡ 

ʧʘʛʫʙʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʦʨʤʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʠ ʬʫʥʢʮʠʷʭ ʥʝʡʨʦʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ, ʪʘʢʠʤ ʢʘʢ ʜʝʧʨʝʩʩʠʷ, ʰʠʟʦʬʨʝʥʠʷ ʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ [14]. 
 

 
ʈʠʩʫʥʦʢ 9. ɻʝʥʝʪʠʯʝʩʢʘʷ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʨʝʛʫʣʷʮʠʷ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ [14]. 
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ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʠʟʫʯʘʶʪʩʷ, ʚʢʣʶʯʘʷ ʤʦʜʠʬʠʢʘʮʠʠ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʭʨʦʤʦʩʦʤ 

ʠ ʨʝʛʫʣʷʮʠʶ ʈʅʂ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ, ʪʘʢʠʭ ʢʘʢ ʤʠʢʨʦʈʅʂ (ʤʠʈʅʂ) ʠ ʜʣʠʥʥʳʝ 

ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ (lncRNA) (ʈʠʩʫʥʦʢ 9) [14]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʨʝʩʩʦʚʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʝʢʨʝʮʠʠ ʠ ʤʦʪʦʨʠʢʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ 

ʢʣʠʥʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʩʚʷʟʠ ʥʘʨʷʜʫ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ. ɼʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʢʠʰʝʯʥʦ-ʤʦʟʛʦʚʘʷ ʩʚʷʟʴ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʢʘʢ 

ʩʝʥʩʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ 

ʚ ʥʝʡʨʦʥʥʳʝ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ.  

ʂʠʰʝʯʥʳʡ ʤʠʢʨʦʙʠʦʤ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʘ ʪʘʢʞʝ ʤʦʜʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʭʦʟʷʠʥʘ, ʚʘʞʥʳʭ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ. 

ʉʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʫʪʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʢʠʰʝʯʥʠʢ ʤʦʞʝʪ ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʤʦʟʛʫ, 

ʵʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʩʧʦʩʦʙʥʘ 

ʤʦʜʫʣʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʨʫʛʠʝ ʵʥʜʦʢʨʠʥʥʳʝ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʥʝʨʚʥʫʶ ʠ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʳ 

(ʈʠʩʫʥʦʢ 10). ʇʝʧʪʠʜʳ ʫʧʨʘʚʣʷʶʪ ʤʦʣʝʢʫʣʷʨʥʳʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ, ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʠ 

ʘʚʪʦʥʦʤʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʢʠʰʝʯʥʠʢʘ. ʉʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʧʝʧʪʠʜʦʚ ʚʣʠʷʶʪ ʥʘ 

ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ [15]. 

 

 
ʈʠʩʫʥʦʢ 10. ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʤʠʢʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ, 

ʤʦʜʫʣʠʨʫʶʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʭʘʥʠʟʤʦʚ [15]. 

 

ɾʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʠ ʝʛʦ ʮʝʥʪʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ð ɻ ʢʦʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʭʦʟʷʠʥʦʤ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʠʭ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʭʦʟʷʠʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. ɸʥʦʤʘʣʠʠ 
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ʚ ʤʠʢʨʦʙʠʦʪʝïʢʠʰʝʯʥʦïʤʦʟʛʦʚʦʡ ʦʩʠ ʧʦʷʚʠʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʜʝʧʨʝʩʩʠʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ 

ʠʟʫʯʝʥʠʝ ʥʝʡʨʦʘʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʢʠʰʝʯʥʠʢʘ. ʉ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʨʝʤʷïʯʝʪʳʨʴʤʷ ʤʠʣʣʠʦʥʘʤʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ ʚ ʢʦʣʣʝʢʪʠʚʥʳʭ ʛʝʥʦʤʘʭ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʚ ʤʠʢʨʦʙʠʦʤʝ ʯʝʣʦʚʝʢʘ ʩʦʜʝʨʞʠʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 100ï150 ʨʘʟ ʙʦʣʴʰʝ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʛʝʥʦʤʝ [15].  

ɺ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʪʘʢʠʝ ʤʝʪʘʙʦʣʠʪʳ ʤʦʛʫʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʝʮʝʧʪʦʨʳ ʥʘ ʥʝʡʨʦʥʘʭ ʠʣʠ 

ʛʣʠʷʭ, ʤʦʜʫʣʠʨʦʚʘʪʴ ʥʝʡʨʦʥʘʣʴʥʫʶ ʚʦʟʙʫʜʠʤʦʩʪʴ ʠ ʠʟʤʝʥʷʪʴ ʧʘʪʪʝʨʥʳ ʵʢʩʧʨʝʩʩʠʠ ʩ 

ʧʦʤʦʱʴʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʇʦʤʠʤʦ ʧʘʪʦʣʦʛʠʠ ʎʅʉ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʧʨʝʩʩʠʝʡ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ, ʠʤʤʫʥʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʘʭ. ʉʫʱʝʩʪʚʫʝʪ ʚʩʝ ʙʦʣʴʰʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʪʦʛʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʘʪʦʬʠʟʠʦʣʦʛʠʝʡ ʜʝʧʨʝʩʩʠʠ. ɺ ʨʷʜʝ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʣʶʜʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ 

ʬʝʢʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʙʦʣʴʥʳʭ ʩ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʟʜʦʨʦʚʳʤʠ ʩʫʙʲʝʢʪʘʤʠ [16] ʠ ʜʨ. 

ɺʘʣʣʝʩ-ʂʦʣʦʤʝʨ ʠ ʝʛʦ ʢʦʣʣʝʛʠ [17] ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʫʣʴʥʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 

ʤʝʪʘʛʝʥʦʤʘʤ ʬʝʢʘʣʠʡ ʜʣʷ ʩʚʷʟʠ ʥʝʡʨʦʘʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʢʨʦʙʠʦʪʳ ʩ ʜʝʧʨʝʩʩʠʚʥʳʤʠ 

ʩʠʤʧʪʦʤʘʤʠ. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʘʩʩʦʮʠʘʮʠʶ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʨʦʜʘʤʠ ʬʝʢʘʣʠʙʘʢʪʝʨʠʡ ʠ ʩʦʧʨʦʢʦʢʢʦʚ, ʘ ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʘʩʩʦʮʠʘʮʠʶ 

ʤʝʞʜʫ ʦʙʠʣʠʝʤ ʩʦʧʨʦʢʦʢʢʦʚ spp. ʠ ʜʝʧʨʝʩʩʠʝʡ ʜʣʷ ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʛʝʥʦʚ ʢʦʜʠʨʫʶʪ 

ʙʝʣʢʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʤʝʪʘʙʦʣʠʪʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʤʠʢʨʦʙʠʦʤʘ. ʍʦʟʷʠʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʵʪʠʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ ʚ ʢʠʰʝʯʥʠʢʝ, 

ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʡ ʩʨʝʜʝ ʠʣʠ ʥʘ ʩʪʝʥʢʝ 

ʢʠʰʝʯʥʠʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʤʠʢʨʦʙʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʛʣʦʱʝʥʳ, ʚʦʡʪʠ ʚ 

ʩʠʩʪʝʤʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʠ ʜʦʩʪʠʯʴ ʦʪʜʘʣʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ 

ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ ʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ  ʠ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ 

ʩʭʝʤʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥ ʠ 

ʚʥʝʜʨʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

H. sapiens ʬʦʨʤʠʨʫʷ ʠ ʚʳʧʦʣʥʷʷ ʮʝʣʠ, ʤʦʞʝʪ ʠʟʤʝʨʠʪʴ ʠ ʛʦʨʜʠʪʴʩʷ ʩʚʦʠʤʠ 

ʜʦʩʪʠʞʝʥʠʷʤʠ. ʇʨʦʮʝʩʩ ʧʦʩʪʘʥʦʚʢʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʙʦʣʴʰʝʛʦ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʜʘʝʪ ʤʦʟʛʫ H. sapiens ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʩʚʦʝʡ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ ʠ ʩʘʤʦʦʮʝʥʢʠ. ɸ ʩʘʤʦʦʮʝʥʢʘ ð ɻ ʪʦ ʢʨʘʝʫʛʦʣʴʥʳʡ 

ʢʘʤʝʥʴ ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ (ʩʘʤʦʦʪʢʨʳʪʠʝ, ʩʘʤʦʨʘʟʚʠʪʠʝ, 

ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ) (ʈʠʩʫʥʦʢ 11). 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʠ ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ð ʷʚʣʷʶʪʩʷ ʜʘʣʴʥʝʡʰʠʤʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ.  

ʎʠʨʢʘʜʠʘʥʥʳʡ ʩʪʨʝʩʩ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʩʥʘ ʠ ʥʝʡʨʦʧʩʠʭʠʘʪʨʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʮʠʨʢʘʜʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʥʘʝhʤ ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʣʩʷ ʥʘʙʦʨ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ, ʢʦʪʦʨʳʝ 
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ʚʥʫʪʨʝʥʥʝ ʫʧʨʘʚʣʷʶʪ ʨʠʪʤʘʤʠ ʧʦʯʪʠ ʚ ʢʘʞʜʦʡ ʢʣʝʪʢʝ. ʅʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ 

ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʳ ʚ ʢʣʝʪʢʘʭ. ʅʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ 

ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʥʘʩʪʨʦʝʥʠʷ, ʪʘʢʠʤ ʢʘʢ ʪʷʞʝʣʘʷ 

ʜʝʧʨʝʩʩʠʷ ʠ ʙʠʧʦʣʷʨʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʯʘʩʦʚ ʦʨʛʘʥʠʟʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜʳ ʦʪʜʳʭʘ ʠ / ʠʣʠ 

ʙʝʟʜʝʡʩʪʚʠʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʥʘʩʪʨʦʝʥʠʷ, ʙʦʣʝʝ 

ʩʫʙʲʝʢʪʠʚʥʳʤ ʦʜʠʥʦʯʝʩʪʚʦʤ, ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʯʘʩʪʴʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʟʜʦʨʦʚʴʝʤ, 

ʘ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. 

 

 
ʈʠʩʫʥʦʢ 11. ʂʨʘʝʫʛʦʣʴʥʳʡ ʢʘʤʝʥʴ ʩʘʤʦʦʮʝʥʢʠ H. sapiens ʜʣʷ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʠ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ (ʩʘʤʦʦʪʢʨʳʪʠʝ, ʩʘʤʦʨʘʟʚʠʪʠʝ, ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ). 
 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5], ʮʠʨʢʘʜʠʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʭʨʦʥʠʯʝʩʢʦʝ 

ʮʠʨʢʘʜʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ɹʠʦʵʣʝʢʪʨʦʤʘʛʥʠʪʠʟʤ ʩʚʝʪʘ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʟʛʘ ð ɻ ʪʦ, 

ʘʜʘʧʪʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʩʚʝʱʝʥʠʷ (ʪʠʧ, ʭʘʨʘʢʪʝʨ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ) ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ. ʄʦʟʛ H. sapiens ʨʘʙʦʪʘʝʪ ʚ 24-

ʯʘʩʦʚʦʡ ʙʠʦʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʨʝʜʝ. ʉʚʝʪ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʤ 

ʩʠʛʥʘʣʦʤ ʜʣʷ ʮʠʨʢʘʜʥʦʡ ʩʠʩʪʝʤʳ, ʠ ʧʦʵʪʦʤʫ ʩʦʭʨʘʥʷʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ʚʥʫʪʨʝʥʥʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʤʦʟʛʘ H. sapiens.  

ɹʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʢʘʯʝʩʪʚʘ ʩʥʘ, ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ð ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ 

çʤʦʟʛïʛʣʘʟʘïʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ 

ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʂʦʥʪʨʦʣʴ ʠ ʣʝʯʝʥʠʝ 

ʩʦʩʫʜʠʩʪʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [5].  
 

http://www.bulletennauki.com/

