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ʜʠʢ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ (ʙʠʦʩʢʨʠʥʠʥʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʮʠʡ, ʦʩʪʨʘʷ 

ʪʦʢʩʠʯʥʦʩʪʴ ʥʘ ʞʠʚʦʪʥʳʭ, ʦʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʩʧʝʨʤʘ-

ʪʦʟʦʠʜʦʚ ʙʳʢʘ, ʦʙʱʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘ ʞʠʚʦʪʥʳʭ: ʙʝʣʳʭ ʤʳʰʘʭ ʠ ʢʨʦʣʠʢʘʭ) 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ. ʇʦʢʘʟʘʥʘ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʢʘʢ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʠʟʚʣʝʯʝʥʠʡ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʪʘʢ ʠ ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʦʪʦʚʳʭ ʬʦʨʤ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʣʠʩʴ ʩʨʝʜʩʪʚʘ ʚʟʷʪʳʝ ʠʟ ʦʙʦʨʦʪʘ ʪʦʨʛʦʚʦʡ ʩʝʪʠ (ʰʘʤʧʫʥʠ, ʩʧʨʝʠ, ʛʝʣʠ, 

ʙʘʣʴʟʘʤʳ,) ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ (ʛʝʣʴ ʥʘ ʦʩʥʦʚʝ ʬʠʪʦʢʦʤʧʦ-

ʟʠʮʠʡ, ʨʘʩʪʚʦʨ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚʦʜʳ ʠʟ ʇʘʨʘʪʫʥʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, 

ʨʘʩʪʚʦʨʳ ʥʘʥʦʩʝʨʝʙʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ). ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʝ-

ʪʦʜʠʢ ʩʥʠʞʘʝʪ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʭ ʫʩʢʦ-

ʨʠʪʴ.  

Annotation 
Studies have been carried out on the possibility of using various methods of 

biotesting (bio-screening using Paramecium, acute toxicity in animals, acute tox-

icity in the culture of bull sperm cells, General toxicity in animals: white mice and 

rabbits) in the development of dosage forms. Their prospects for determining the 

composition of extracts from medicinal raw materials, and for monitoring the 

safety of finished forms are shown. The objects of the study were the means taken 

from the turnover of the trading network (shampoos, sprays, gels, balms,) as well 

as the developed means (gel based on phytocompositions, a solution of water in-

gredients from the paratun thermal source, nanosilver solutions in different con-

centrations). The use of such methods reduces the complexity of research and can 

significantly accelerate them.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʘʨʘʤʝʮʠʠ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠ-

ʪʝʣʴʥʦʝ ʩʳʨʴʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ, ʢʨʝʤʘ, ʛʝʣʠ, ʞʠʚʦʪʥʳʝ. 

Key words: biotesting, Paramecia, medicinal plant raw materials, anti-inflam-

matory activity, acute toxicity, safety, creams, gels, animals. 
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ɻʘʣʝʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʘʚʥʦʩʪʴ ʩʚʦʝʛʦ ʩʦʟʜʘʥʠʷ, ʧʦ-ʧʨʝʞ-

ʥʝʤʫ ʦʩʪʘʶʪʩʷ ʚ ʘʨʩʝʥʘʣʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʚʝʪʝʨʠʥʘʨʠʠ. ʆʜʥʘ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠʭ ï ʵʢʩʪʨʘʢʪʳ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʤʥʦʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ. 

 ɺʘʞʥʳʤʠ ʵʪʘʧʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʧʨʝʧʘʨʘ-

ʪʦʚ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʨʦʚʝʨʢʘ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ 

ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʥʠʟʠʪʴ ʟʘ-

ʪʨʘʪʳ, ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʦʙʲʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

 ʈʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʧʨʠʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʪʠʚʦʘʨʪʨʠʪʥʳʭ ʛʝʣʝʡ. ʉʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠ ʁʘʨʪʨʦ-

ʟʦʚ ʠ ʘʨʪʨʠʪʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʨʫʞʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠ-

ʤʝʥʷʪʴ ʜʣʠʪʝʣʴʥʦ, ʙʝʟ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʫ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʦʪʙʦʨʝ ʨʘʩʪʝʥʠʡ ʠʩʭʦʜʠʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ 

ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ, ʨʝʛʝʥʝʨʠʨʫʶʱʝʡ ʠ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʪʦʛʦ ʧʨʦʪʠʚʦʘʨʪʨʦʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥ-

ʥʳʤ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 23 ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʘ (ʨʦʤʘʰʢʘ (ʮʚʝʪʢʠ), ʢʘʣʝʥʜʫʣʘ 

(ʮʚʝʪʢʠ), ʪʤʠʥ (ʧʣʦʜʳ), ʩʦʩʥʘ (ʧʦʯʢʠ), ʪʳʩʷʯʝʣʠʩʪʥʠʢ (ʪʨʘʚʘ) , ʤʷʪʘ (ʣʠʩʪ), 

ʰʠʧʦʚʥʠʢ (ʧʣʦʜʳ), ʬʝʥʭʝʣʴ (ʧʣʦʜʳ), ʩʦʣʦʜʢʘ (ʢʦʨʝʥʴ), ʧʦʣʳʥʴ (ʪʨʘʚʘ), ʯʘ-

ʙʨʝʮ (ʪʨʘʚʘ), ʟʚʝʨʦʙʦʡ (ʪʨʘʚʘ), ʯʠʩʪʦʪʝʣ (ʪʨʘʚʘ), ʣʘʙʘʟʥʠʢ ʰʝʩʪʠʣʝʧʝʩʪʥʳʡ 

(ʢʦʨʥʠ), ʢʨʦʚʦʭʣʝʙʢʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ (ʢʦʨʥʝʚʠʱʘ), ʣʘʧʯʘʪʢʘ ʧʨʷʤʦʩʪʦʷʯʘʷ 

(ʢʦʨʥʝʚʠʱʝ), ʜʝʚʷʩʠʣ ʚʳʩʦʢʠʡ (ʢʦʨʝʥʴ), ʟʤʝʝʚʠʢ (ʛʦʨʝʮ ʟʤʝʠʥʳʡ) (ʢʦʨʝʥʴ), 

ʵʣʝʫʪʝʨʦʢʦʢʢ ʢʦʣʶʯʠʡ (ʢʦʨʝʥʴ ʠ ʢʦʨʥʝʚʠʱʝ), ʙʦʷʨʳʰʥʠʢ ʢʨʦʚʷʥʦ-ʢʨʘʩʥʳʡ 

(ʧʣʦʜʳ), ʫʢʨʦʧ ʧʘʭʫʯʠʡ (ʧʣʦʜʳ) ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ (ʣʠʩʪʴʷ), ʤʘʪʴ-ʠ-ʤʘ-

ʯʝʭʘ (ʣʠʩʪʴʷ) [3,6] .  

ʀʟ ʵʪʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʞʝʣʘʪʝʣʴʥʦ ʦʪʦʙʨʘʪʴ ʪʘ-

ʢʫʶ ʨʘʮʠʦʥʘʣʴʥʫʶ ʢʦʤʙʠʥʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʥʘʠʤʝʥʴʰʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʦʙʣʘʜʘʣʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡ-

ʩʪʚʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ï Parametium caudatum. ʉʨʝʜʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙ-

ʨʘʟʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʥʬʫʟʦʨʠʠ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ 

ʪʝʩʪ-ʦʙʲʝʢʪʦʚ ʜʣʷ ʤʝʜʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʠ ʪʦʢʩʠʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [5]. ʆʥʠ ʦʪʣʠʯʥʦ ʠʟʫʯʝʥʳ, ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʨʘʟ-

ʤʝʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʙʦʪʘʪʴ ʩ ʦʪʜʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʜʣʷ ʥʠʭ ʨʘʟʨʘʙʦ-

ʪʘʥʳ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʢʫʣʴʪʫʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʤʠ ʤʝ-

ʪʦʜʘʤʠ, ʠ ʩʨʝʜʠ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʘʪʦʛʝʥʥʳʝ ʬʦʨʤʳ. ɺʳʙʦʨ ʧʘʨʘʤʝʮʠʡ ʢʘʢ 

ʞʠʚʦʡ ʤʦʜʝʣʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʦʙʫʩʣʦʚʣʝʥ ʝʱʸ ʪʝʤ, 

ʯʪʦ ʦʥʠ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʢʣʝʪʢʠ, ʥʦ ʥʘ ʚʥʝʰʥʶʶ 

ʩʨʝʜʫ ʨʝʘʛʠʨʫʶʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ [2]. ɺ ʬʘʨʤʘʢʦʣʦʛʠʠ ʧʘ-

ʨʘʤʝʮʠʠ, ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ (ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝ-

ʥʠʝ ʣʠʧʠʜʦʚ) ʠ ʤʝʤʙʨʘʥʦʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʪʠʧʦʚ ʜʝʡʩʪʚʠʷ [2,8]. 
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ʀʥʬʫʟʦʨʠʷʤ ʢʘʢ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʠʤ ʞʠʚʳʤ ʩʪʨʫʢʪʫʨʘʤ ʩʚʦʡʩʪʚʝʥʥʘ 

ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʦʥʠ ʩʧʦʩʦʙʥʳ ʚʳʨʘʙʘʪʳʚʘʪʴ ʟʘʱʠʪ-

ʥʳʝ ʨʝʘʢʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʩʣʘʙʣʝʥʠʝ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʧʨʠʯʸʤ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʜʨʘʞʠʪʝʣʷʤ ʩʦʭʨʘʥʷ-

ʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʝʛʦ ʫʜʘʣʝʥʠʷ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʧʘʨʘʤʝʮʠʡ ʠʩʧʦʣʴ-

ʟʫʶʪ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʘʜʘʧʪʦʛʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [2]. 

 ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʪʦʢʩʠʯʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʝʘʢʮʠʷ ʨʦʩʪʘ ʠ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʠʥʬʫʟʦʨʠʡ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ, ʘ ʟʘʪʝʤ ʨʝʘʢʮʠʠ ʭʝʤʦʪʘʢʩʠʩʘ [12]. ʂʨʠʪʝʨʠʡ ʪʦʢʩʠʯʥʦʩʪʠ ï ʨʘʟʣʠʯʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʞʠʚʳʭ ʧʘʨʘʤʝʮʠʡ ʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʘʭ, ʘ ʪʘʢʞʝ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚ, ʚʳʟʳʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʢʣʝʪʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʠʢʘʪʦʨʘ (ʪʦʢʩʠ-

ʢʘʥʪʘ), ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʧʠʜʥʫʶ ʯʘʩʪʴ ʤʝʤʙʨʘʥʳ, ʧʨʠ-

ʤʝʥʷʣʩʷ 1% ʚʦʜʦʨʦʜʘ ʧʝʨʦʢʩʠʜ, ʢʦʪʦʨʳʡ in vivo ʨʘʩʱʝʧʣʷʝʪʩʷ ʜʦ ʧʝʨʝʢʠʩ-

ʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʠʥʠʮʠʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ 

(ʇʆʃ) ʤʝʤʙʨʘʥ; ʚ ʢʘʯʝʩʪʚʝ ʪʦʢʩʠʢʘʥʪʘ, ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʙʝʣʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʙʠʦʤʝʤʙʨʘʥʳ, ʙʳʣ ʚʳʙʨʘʥ 14% ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ, ʧʨʠ-

ʚʦʜʷʱʠʡ ʢ ʜʝʥʘʪʫʨʘʮʠʠ ʬʝʨʤʝʥʪʥʳʭ ʠ ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʨʦʩʪ, ʨʘʟʤʥʦʞʝʥʠʝ, ʭʘʨʘʢʪʝʨ ʜʚʠʞʝ-

ʥʠʷ ʠ ʚʨʝʤʷ ʦʩʪʘʥʦʚʢʠ ʠʥʬʫʟʦʨʠʡ. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʜʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʣʝ-

ʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʷʛʢʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʬʦʨʤʳ. ʆʧʠʨʘʷʩʴ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴ-

ʪʘʪʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʥʘ ʧʘʨʘʤʝʮʠʷʭ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʦʩʪʘʚ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʨʦʤʘʰʢʫ (ʮʚʝʪʢʠ), ʰʠʧʦʚʥʠʢ 

(ʧʣʦʜʳ) , ʬʝʥʭʝʣʴ (ʧʣʦʜʳ), ʢʘʣʝʥʜʫʣʫ (ʮʚʝʪʢʠ), ʪʤʠʥ (ʧʣʦʜʳ), ʩʦʩʥʫ (ʧʦʯʢʠ), 

ʪʳʩʷʯʝʣʠʩʪʥʠʢ (ʪʨʘʚʘ), ʤʷʪʫ (ʣʠʩʪʴʷ), ʩʦʣʦʜʢʫ (ʢʦʨʝʥʴ), ʧʦʣʳʥʴ ʛʦʨʴʢʫʶ 

(ʪʨʘʚʘ), ʯʘʙʨʝʮ (ʪʨʘʚʘ), ʟʚʝʨʦʙʦʡ (ʪʨʘʚʘ), ʯʠʩʪʦʪʝʣ (ʪʨʘʚʘ) [9]. 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʦʩʪʘʚʳ ʜʣʷ ʤʷʛ-

ʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ. ɼʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʙʳʣʠ ʫʩʧʝʰʥʦ ʠʩʧʳʪʘʥʳ ʥʘ 

ʞʠʚʦʪʥʳʭ [7]. ʆʥʠ ʜʦʢʘʟʘʣʠ ʩʚʦʶ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʳʧʫʩʢʘʶʪʩʷ 

ʩʝʨʠʡʥʦ (ʛʝʣʴ çɸʣʪʘʡ ʵʢʩʪʨʘè, ʛʝʣʴ çɸʨʪʨʦʣʘʡʪè, ʢʨʝʤ çɸʣʝʟʘʥè).  

ɺʪʦʨʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢ 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʨʫʞʥʳʭ ʩʨʝʜʩʪʚ. ʀʟ-

ʚʝʩʪʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʠʢ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦ-

ʩʪʠ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʵʪʦʤ, ʠʩʧʦʣʴʟʫʶʪ ʞʠʚʦʪʥʳʭ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ, 

ʢʣʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ [1,4.10,11]. ɺʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʵʢʩ-

ʧʨʝʩʩ-ʤʝʪʦʜ ʦʮʝʥʢʠ in vitro (ʥʘ ʢʫʣʴʪʫʨʝ ʧʦʜʚʠʞʥʳʭ ʢʣʝʪʦʢ ʩʧʝʨʤʳ ʙʳʢʘ). 

ʄʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʦʪ ʚʨʝʤʝʥʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʛʝʥʪʦʚ, ʩʦʜʝʨʞʘ-

ʱʠʭʩʷ ʚ ʵʢʩʪʨʘʢʪʝ ʠʟ ʠʩʧʳʪʫʝʤʳʭ ʧʨʦʙ. ʊʝʩʪ-ʬʫʥʢʮʠʝʡ (ʠʟʤʝʨʷʝʤʳʡ ʧʘʨʘ-
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ʤʝʪʨ) ʷʚʣʷʣʘʩʴ ʧʦʜʚʠʞʥʦʩʪʴ ʩʫʩʧʝʥʟʠʠ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ m, ʢʦʪʦʨʘʷ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ cm ʠ ʩʨʝʜʥʝʤʫ ʤʦʜʫʣʶ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʢʣʝʪʦʢ v: m=cmv. ʇʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ m=m(t) ʜʣʷ ʢʦʥ-

ʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʦʚ ʨʝʛʠʩʪʨʠʨʚʘʣʘʩʴ ʘʥʘʣʠʟʘʪʦʨʦʤ ʚʠʜʝʦʠʟʦʙ-

ʨʘʞʝʥʠʡ. ɸʥʘʣʠʟʘʪʦʨ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʯʠʩʣʷʝʪ ʠʥʜʝʢʩ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

It, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʜʚʠʞʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠ-

ʜʦʚ ʚ ʠʩʧʳʪʫʝʤʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʝ. ʂʨʠʪʝʨʠʝʤ ʦʪʩʫʪʩʪʚʠʷ ʪʦʢʩʠʯʥʦʩʪʠ 

ʚ ʠʩʧʳʪʫʝʤʦʡ ʧʨʦʙʝ ʩʣʫʞʠʣʘ ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ ʙʦʣʝʝ 80% ʠ 

ʤʝʥʝʝ 120. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʳ ʛʦʪʦʚʠʣʩʷ ʛʣʶʢʦʟʦ-ʮʠʪʨʘʪʥʳʡ ʙʫ-

ʬʝʨ (ʛʣʶʢʦʟʘ ˈ 0,4 ʛ; ʮʠʪʨʘʪ ʥʘʪʨʠʷ ʪʨʝʭʟʘʤʝʱʝʥʥʳʡ ˈ 0,1 ʛ; ʚʦʜʘ ʜʠʩʪʠʣ-

ʣʠʨʦʚʘʥʥʘʷ ˈ 10 ʩʤ3 ).  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʘʢʞʝ ʤʝʪʦ-

ʜʠʢʘ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʢʦʞʥʦ-ʨʘʟʜʨʘʞʘʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝ-

ʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ 

ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʜʨʘʞʘʪʴ ʢʦʞʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦ ʠʟʤʝʥʝʥʠʶ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʞʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʞʠʚʦʪʥʦʛʦ (ʧʨʦʷʚʣʝʥʠʷʤ ʚʦʩ-

ʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ï ʵʨʠʪʝʤʳ ʠ/ʠʣʠ ʦʪʝʢʘ) ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʥʝʝ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʜʦʟʳ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʩʫʜʠʣʠ ʦ ʥʘʣʠʯʠʠ ʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʙʣʠ-

ʛʘʪʥʦʛʦ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʢʦʞʫ ʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʟʘʪʨʘʚʢʝ ʠ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʞʝʣʫʜʦʢ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʚʝʜʝʥʠʷ ʠ ʩʦʩʪʦ-

ʷʥʠʷ ʞʠʚʦʪʥʳʭ (ʤʳʰʠ) ʧʨʠ ʠʥʛʘʣʷʮʠʦʥʥʦʤ ʧʫʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘ-

ʣʘʩʴ ʜʣʷ ʚʩʝʭ ʣʝʪʫʯʠʭ ʩʨʝʜʩʪʚ. ʆʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚʝʱʝʩʪʚ ʚ 

ʞʝʣʫʜʦʢ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʥʘ ʦʜʥʦʤ ʠʣʠ ʜʚʫʭ ʞʠʚʦʪʥʳʭ (ʢʨʳʩʳ).  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʳʪʳʚʘʣʠʩʴ ʦʙʨʘʟʮʳ ʚʟʷʪʳʝ ʠʟ ʪʦʨʛʦ-

ʚʦʡ ʩʝʪʠ, ʠ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʝʣɹ çɸʣʝʟʘʥè ʥʘ ʦʩʥʦʚʝ 

ʬʠʪʦʢʦʤʧʦʟʠʮʠʠ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʪʨʘʚʘʤʠ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʞʠʚʦʪ-

ʥʳʭ. ʋʩʪʘʥʦʚʣʝʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʝʣʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʱʝʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʥʘ ʙʝʣʳʭ ʤʳʰʘʭ ʠ ʢʨʦʣʠʢʘʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʨʝʧʘʨʘʪʳ ʥʘʥʦʩʝʨʝʙʨʘ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʩʦʙʘʢ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘ ʧʦ ʫʭʦʜʫ ʟʘ ʞʠʚʦʪʥʳʤʠ (ʛʠʛʠʝʥʠʯʝʩʢʠʝ 

ʢʦʚʨʠʢʠ, ʨʘʩʪʚʦʨ ʜʣʷ ʧʨʦʤʳʚʢʠ ʛʣʘʟ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʨʦʪʠʚ 

ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ). ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʨʘʩʪʚʦʨʳ ʚʦʜʳ ʠʟ ʇʘʨʘʪʫʥʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʠʩʪʦʯ-

ʥʠʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ1  

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ 

ʀʩʩʣʝʜʫʝʤʳʝ ʩʨʝʜʩʪʚʘ 

ʂʦʣʠʯʝ-

ʩʪʚʦ ʠʩ-

ʩʣʝʜʦ-

ʚʘʥʥʳʭ 

ʧʨʦʙ 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʙ ʩ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘ ʪʦʢ-

ʩʠʯʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʪʦʜʠʢ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ : 

ʆʩʪʨʘʷ 

ʪʦʢʩʠʯ-

ʥʦʩʪʴ ʥʘ 

ʞʠʚʦʪ-

ʥʳʭ 

ʆʩʪʨʘʷ 

ʪʦʢʩʠʯ-

ʥʦʩʪʴ ʥʘ 

ʩʧʝʨʤʘ-

ʪʦʟʦʠʜʘʭ 

ʆʙʱʘʷ 

ʪʦʢʩʠʯ-

ʥʦʩʪʴ ʥʘ 

ʞʠʚʦʪ-

ʥʳʭ 

ʉʨʝʜʩʪʚʘ ʠʟ ʦʙʦʨʦʪʘ ʪʦʨʛʦʚʦʡ ʩʝʪʠ 

ʰʘʤʧʫʥʠ  68 2 2 2 

ʩʧʨʝʠ 36 1 1 1 

ʛʝʣʠ 57 1 1 1 

ʙʘʣʴʟʘʤʳ 38 1 1 1 

ʙʘʣʴʟʘʤʳ-ʦʧʦʣʘʩʢʠʚʘʪʝʣʠ 15 - - - 

ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ɻʝʣʴ çɸʣʝʟʘʥè ʥʘ ʦʩʥʦʚʝ ʬʠ-

ʪʦʢʦʤʧʦʟʠʮʠʠ 
5 - - - 

ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ 

ʚʦʜʳ ʠʟ ʇʘʨʘʪʫʥʩʢʦʛʦ ʪʝʨ-

ʤʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

5 - - - 

ʈʘʩʪʚʦʨ ʥʘʥʦʩʝʨʝʙʨʘ ʚ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ 20 ʤʛ/ʣ 
5 - - - 

ʈʘʩʪʚʦʨ ʥʘʥʦʩʝʨʝʙʨʘ ʚ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ 200 ʤʛ/ʣ 
5 - 4 - 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʢʦʨʨʝʣʷʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʙʠʦʪʝʩʪʠʨʦʚʘ-

ʥʠʷ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʪʚʦʨʦʚ ʥʘʥʦʩʝʨʝʙʨʘ ʩ ʚʳʩʦ-

ʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ. ʊʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʤʝʪʦʜʠʢʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ, ʘ ʜʨʫʛʠʤʠ ʤʝʪʦʜʠ-

ʢʘʤʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʦʥ ʥʝ ʫʩʪʘʥʦʚʣʝʥ. ʕʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʢʘʢ 

ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ ʥʘʥʦʩʝʨʝʙʨʘ ʥʘ ʢʣʝʪʦʯʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʮʝʣʳʝ ʦʨʛʘ-

ʥʠʟʤʳ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʇɼʂ ʥʘ ʫʢʘʟʘʥʥʳʝ ʩʠʩʪʝʤʳ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʙʠʦʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʮʝʥʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʨʫʞʥʳʭ ʬʦʨʤ ʚʝʩʴʤʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʚʧʘʜʘʶʪ ʩ ʧʦʣʫʯʘʝʤʳʤʠ ʙʦʣʝʝ ʪʨʘ-

ʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʊʘʢʠʝ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʶʪ ʟʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʠʩ-

ʩʣʝʜʦʚʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ, ʵʢʦʥʦʤʷʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʦʧʳʪ-

ʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʥʠʞʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ɺʃʀʗʅʀɽ ʈɽʂʈɽɸʎʀʆʅʅʆʁ ʅɸɻʈʋɿʂʀ ʅɸ ʃɽʉʅʓɽ 

ʅɸʉɸɾɼɽʅʀʗ ɹɸʗʅɸʋʃʔʉʂʆɻʆ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ 

ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂɸ 

 

ɾʫʤʘʜʠʥʘ ʐʦʣʧʘʥ ʄʦʣʜʘʞʘʥʦʚʥʘ, 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɾʘʛʣʦʚʩʢʘʷ ɸʣʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʜʦʢʪʦʨ PhD, ʙʠʦʣʦʛʠʷ 

 ɸʆ ʂʘʟʘʭʩʢʠʡ ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʉʝʡʬʫʣʣʠʥʘ ,  

ʛ. ɸʩʪʘʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥʘ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʝʩʥʳʝ ʥʘʩʘʞ-

ʜʝʥʠʷ ɹʘʷʥʘʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ. 

ʇʦʢʘʟʘʥʘ ʦʮʝʥʢʘ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʪʘʢʩʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤ ʜʨʝʚʦʩʪʦʝʚ, ʧʦ ʛʫʩʪʦʪʝ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ. ʆʪʤʝʯʝʥʘ 

ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʩʪʘʜʠʷ ʜʝʛʨʝʩʩʠʠ ʥʘʩʘʞʜʝʥʠʡ, ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ, ʞʠʟʥʝʥ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʩʣʘʙʣʝʥʦ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʚʩʭʦʜʦʚ 

ʩʣʘʙʦʝ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ. 

The article discusses the recreational effects on forest plantations of the Baya-

naul State National Natural Park. The estimation of the recreational load by the 

taxation characteristics of the stands, by the density and the length of the path 

network is shown. The second and third stages of degradation of plantations are 

noted, soil compaction, the vital state of plant communities is weakened, the re-

sumption of seedlings is weak or absent. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ, ʜʠʛʨʝʩ-

ʩʠʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

Key words: recreational load, path network, forest plant digressions. 

 

ʃʝʩʘ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʚ 

ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ ʩʢʣʘʜʳʚʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʤʠʢʨʦʢʣʠʤʘ-

ʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ. ʆʜʥʘʢʦ, ʚ ʤʝʩʪʘʭ ʤʘʩʩʦ-

ʚʦʛʦ ʧʦʩʝʱʝʥʠʷ ʣʶʜʝʡ ʚ ʣʝʩʫ ̫ ʚʣʷʝʪʩʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʣʝʩʥʫʶ 

ʵʢʦʩʠʩʪʝʤʫ ʠ ʚʳʟʳʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ: ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚ, ʨʘʟʨʫ-

ʰʘʝʪʩʷ ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ, ʠʟʤʝʥʷʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʪʨʘʚʦʩʪʦʷ, 

ʩʦʢʨʘʱʘʝʪʩʷ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʞʠʚʦʪʥʳʭ.  

ɹʘʷʥʘʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ 

(ɹɻʅʇʇ) ï ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʝ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ (ɹʘʷʥʘʫʣʴʩʢʠʡ 

ʨʘʡʦʥ), ʚ 100 ʢʤ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʦʛʦ ʛʦʨʦʜʘ ʕʢʠʙʘʩʪʫʟ, ʥʘ ʦʢʨʘʠʥʝ 

ʎʝʥʪʨʘʣʴʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘ (51Á00ǋ ʩ. ʰ. 75Á40ǋ ʚ. ʜ.). ɺʭʦ-

ʜʠʪ ʚ ʯʠʩʣʦ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʂʘʟʘʭʩʪʘʥʘ. ʇʘʨʢ ʙʳʣ 

ʦʩʥʦʚʘʥ ʚ 1985 ʛʦʜʫ, ʷʚʠʚʰʠʩʴ ʧʝʨʚʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʘʨʢʦʤ ʂʘʟʘʭʩʪʘʥʘ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʘʨʢʘ ʩʦʩʪʘʚʣʷʝʪ 68453 ʛʘ. ʊʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ ʨʘʩʧʦʣʦʞʝʥʘ 

ʚ ʧʨʝʜʝʣʘʭ ʂʘʟʘʭʩʢʦʛʦ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘ ʠ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ 

https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%8F%D0%BD%D0%B0%D1%83%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%8F%D0%BD%D0%B0%D1%83%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%B8%D0%B1%D0%B0%D1%81%D1%82%D1%83%D0%B7
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE-%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BC%D0%B5%D0%BB%D0%BA%D0%BE%D1%81%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%8F%D0%BD%D0%B0%D1%83%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D1%80%D0%BA#/maplink/1
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%BE%D0%B1%D0%BE_%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D1%8F%D0%B5%D0%BC%D1%8B%D0%B5_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B8_%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D0%BA%D0%B8%D0%B9_%D0%BC%D0%B5%D0%BB%D0%BA%D0%BE%D1%81%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D0%B8%D0%BA
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ʚʳʩʦʪʳ (ʦʪ 400 ʜʦ 1027 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ). ɹʘʷʥʘʫʣʴʩʢʠʡ ɻʅʇʇ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʤʝʩʪʦ ʩ ʫʥʠʢʘʣʴʥʦʡ ʬʣʦʨʦʡ ʠ ʬʘʫʥʦʡ, ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʙʦʣʝʝ 

500 ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʥʘ ʜʦʣʶ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ɹʘʷʥʘʫʣʘ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 40% , ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʩʥʦʚʳʤʠ, ʦʣʴʭʦʚʳʤʠ, ʙʝ-

ʨʝʟʦʚʳʤʠ, ʦʩʠʥʦʚʳʤʠ ʠ ʠʚʦʚʳʤʠ ʜʨʝʚʦʩʪʦʷʤʠ [1].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʘʨʢʠ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠ-

ʯʝʩʢʦʝ ʠ ʮʝʣʝʙʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʟʝ-

ʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʘʨʢʘ - ʵʪʦ ʨʝʢʨʝʘʮʠʦʥʥʘʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ. ɹʘʷʥʘʫʣʴʩʢʠʡ ɻʅʇʇ ʦʪʥʦʩʠʪʩʷ ʢ ʢʫ-

ʨʦʨʪʥʦʡ ʟʦʥʝ, ʧʨʠʚʣʝʢʘʶʱʝʡ ʥʘ ʦʪʜʳʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʠʷ. 

ɿʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʫʨʦʨʪʦʚ, ʜʦʤʦʚ ʦʪʜʳʭʘ, ʪʫʨʠʩʪ-

ʩʢʠʭ ʙʘʟ. ɹʘʷʥʘʫʣʴʩʢʠʡ ɻʅʇʇ ʷʚʣʷʝʪʩʷ ʤʘʩʩʦʚʳʤ ʤʝʩʪʦʤ ʦʪʜʳʭʘ ʠ, ʚ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʠʩʧʳʪʳʚʘʝʪ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʥʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ: ʧʦʯʚʳ, ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʦ-

ʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ. 

ʊʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʷʚʣʷʝʪʩʷ ʪʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ ʚ ʤʝʩʪʘʭ ʩʢʦʧʣʝʥʠʷ 

ʪʫʨʠʩʪʦʚ, ʘ ʠʤʝʥʥʦ ʝʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʧʣʦʱʘʜʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʦʚ.  

ɺʳʪʘʧʪʳʚʘʥʠʝ - ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ ʥʘʨʫʰʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʩʦʧʫʪ-

ʩʪʚʫʶʱʠʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɻʣʘʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠ-

ʷʤʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. ɺ ʭʦʜʝ ʫʚʝ-

ʣʠʯʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠ ʪʚʝʨ-

ʜʦʩʪʠ ʧʦʯʚʳ [2,3]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʦʯʚʫ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ɹʘʷʥʘʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠ-

ʨʦʜʥʦʛʦ ʧʘʨʢʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʪʨʠ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ (ʇʇ) ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʦʬʠʣʶ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʪ: ʚʙʣʠʟʠ ʧʣʷʞʘ ʦʟʝʨʘ ɾʘʩʳʙʘʡ 467,1 ʤ (ʇʇ1- ʯʘ-

ʩʪʦ ʧʦʩʝʱʘʝʤʘʷ) ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʥ.ʫ.ʤ.), ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ 482,2 ʤ. (ʇʇ2- ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʘʷ) ʠ 525,3 ʤ. (ʇʇ3 

ï ʨʝʜʢʦ ʧʦʩʝʱʘʝʤʘʷ) ʥ.ʫ.ʤ. ʌʦʨʤʫʣʫ ʩʦʩʪʘʚʘ ʜʨʝʚʦʩʪʦʷ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦ-

ʱɹ ʶ ʧʨʦʮʝʥʪʥʦʛʦ ʠʣʠ ʜʦʣʝʚʦʛʦ ʫʯʘʩʪʠʷ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʚ ʥʘʩʘʞʜʝʥʠʠ. ɹʦ-

ʥʠʪʝʪ ʥʘʩʘʞʜʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʜʚʫʤ ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ: ʩʨʝʜʥʝʡ ʚʳʩʦʪʝ 

ʠ ʚʦʟʨʘʩʪʫ ʥʘʩʘʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʣʠ ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ. ʉʦʤʢʥʫ-

ʪʦʩʪʴ ʢʨʦʥ ʦʧʨʝʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʦ ʚ ʜʦʣʷʭ ʦʪ ʝʜʠʥʠʮʳ ʠʣʠ ʧʨʦʮʝʥʪʘʭ. ɺʦʟ-

ʨʘʩʪ ʜʝʨʝʚʴʝʚ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʙʫʨʘ ʇʨʝʩʩʣʝʨʘ, ʚʦʟʨʘʩʪ ʚʩʭʦʜʦʚ ʠ 

ʧʦʜʨʦʩʪ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʛʦʜʠʯʥʳʤ ʤʫʪʦʚʢʘʤ. ʇʦʜʨʦʩʪʦʤ ʩʯʠ-

ʪʘʣʠ ʜʝʨʝʚʴʷ ʚʳʩʦʪʦʡ ʥʝ ʚʳʰʝ İ ʯʘʩʪʠ ʦʪ ʚʳʩʦʪʳ ʚʟʨʦʩʣʦʛʦ ʜʝʨʝʚʘ. ɺʳʩʦʪʫ 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80


14 

ʜʝʨʝʚʴʝʚ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʪʦʤʝʨʘ ɸʥʫʯʠʥʘ. ɼʠʘʤʝʪʨ ʩʪʚʦʣʦʚ ʜʝʨʝ-

ʚʴʝʚ ʠʟʤʝʨʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʨʥʦʡ ʚʠʣʢʠ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʦʪ ʦʩʥʦʚʘʥʠʷ 

ʩʪʚʦʣʘ, ʘ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʨʘʚʷʥʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʐʢʘʣʝ ʦʙʠʣʠʷ ɼʨʫʜʝ. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʚʠʜʘ ʦʧʨʝʜʝʣʷʣʠ ʚʠʟʫʘʣʴʥʦ ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʇʇ. ʋʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚʝʣʠ ʥʘ ʧʣʦʱʘʜʷʭ ʨʘʟʤʝʨʦʤ 100 ʤ2 

[4]. ʇʦʩʝʱʘʝʤʦʩʪʴ ʥʘ ʦʙʲʝʢʪʘʭ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʪʦʯʢʦʚʘʥʠʷ ʧʦʩʝʪʠʪʝ-

ʣʝʡ ʚ ʯʘʩ ʧʠʢ ʧʨʠ ʷʩʥʦʡ ʪʝʧʣʝʦʡ ʧʦʛʦʜʝ ʥʘ ʇʇ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʦʜʦʤ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ ʥʘ 1 ʛʘ [5]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistica 7.0 ʠ 

ʜʨ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʯʘʩʪʦʢ 

ʇʇ1 ʠ ʇʇ2 ï ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʡ ʥʘʩʝʣʝʥʠʝʤ, ʘ ʫʯʘʩʪʦʢ ʇʇ3 ï ʨʝʜʢʦ ʧʦʩʝ-

ʱʘʝʤʳʡ ʫʯʘʩʪʦʢ. ʅʘ ʨʝʜʢʦ ʧʦʩʝʱʘʝʤʦʡ ʧʣʦʱʘʜʢʝ ʇʇ3, ʧʦʩʝʱʘʝʤʦʩʪʴ ʤʠ-

ʥʠʤʘʣʴʥʘ ï 5 ʯʝʣ/ʛʘ, ʘ ʥʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʇʇ1 ʠ ʇʇ2 ʧʦʩʝʱʘʝ-

ʤʦʩʪʴ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʠ ʜʦʩʪʠʛʘʝʪ ï 12-13 ʯʝʣ/ʛʘ 

(ʪʘʙʣʠʮʘ 1). ɸʥʘʣʠʟ ʪʘʢʩʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʠʣ 1,1 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʬʦʨʤʫʣʦʡ ʩʦʩʪʘʚʘ ʜʨʝʚʦʩʪʦʷ ʷʚʣʷʝʪʩʷ 10ʉ + ʆʉ, ʘ ʙʦʥʠʪʝʪ 

ʦʪʥʝʩʝʥ ʢ IV ʢʣʘʩʩʫ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʜʨʝʚʦʩʪʦʝʚ ʩʦʩʪʘʚʣʷʝʪ 92 ʛʦʜʘ (max ï 

128) ʩʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ ï 5,5 ʤ ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ï 16,2 ʩʤ (ʪʘʙʣʠʮʘ 1).  

  

ʊʘʙʣʠʮʘ 1 

ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 
ʇʦ ʪʘʢʩʘʮʠʦʥʥʳʤ ʦʧʠʩʘʥʠʷʤ ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ̄

ʇʇ 

ʩʦʩʪʘʚ 

ʥʘʩʘʞ- 

ʜʝʥʠʷ 

ʚʦʟ-

ʨʘʩʪ, 

ʣʝʪ ʙ
ʦ
ʥ
ʠ
ʝ
ʪ

 

ʧ
ʦ
ʣ
ʥ
ʦ
ʪ
ʘ

 

ʩʪ
ʘ
ʜ
ʠ
ʷ

 

ʜ
ʠ
ʛ
ʨ

ʝ
ʩ
ʩ
ʠ
ʠ

 ʩʨʝʜʥʠʝ 

ʩʦ
ʤ
ʢ
ʥʫ
ʪʦ
ʩ
ʪ
ʴ

 

ʧ
ʦ
ʣ
ʦ
ʛ
ʘ

 

ʧʦʩʝʱʘ-

ʝʤʦʩʪʴ 

ʩʨʝʜʥʷʷ 

ʝʜʠʥʦ- ʚʨʝ-

ʤʝʥʥʘʷ ʧʦ-

ʩʝʱʘ-

ʝʤʦʩʪʴ, 

ʯʝʣ/ʛʘ 

ʚʳʩʦʪʘ, 

ʤ 

ʜʠʘʤʝʪʨ, 

ʩʤ 

ʇʇ1 10ʉ 128 4 1,3 3 4,91Ñ0,2 18Ñ0,4 0,95 
ʏʘʩʪʦ ʧʦʩʝ-

ʱʘʝʤʳʡ 
12 

ʇʇ2 
10 C 

+ʆʉ+ɹ 
45,22 4 0,7 2 6,11Ñ0,2 17Ñ0,6 0,72 

ʏʘʩʪʦ ʧʦʩʝ-

ʱʘʝʤʳʡ 
13 

ʇʇ 3 10ʉ 44,28 4 1,7 1 5,53Ñ0,3 24Ñ0,3 1,74 
ʈʝʜʢʦ ʧʦʩʝ-

ʱʘʝʤʳʡ 
5 

 

 ɸʥʘʣʠʟ ʪʘʢʩʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʘʞʜʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʇʇ ʟʘʣʦʞʝʥʳ ʚ ʩʭʦʞʠʭ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʥʘʩʘʞʜʝʥʠʷ 

ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʩʦʩʪʘʚ, ʙʣʠʟʢʠ ʧʦ ʚʦʟʨʘʩʪʫ, ʙʦʥʠʪʝʪʫ, ʧʦʣʥʦʪʝ ʠ ʩʦʤʢʥʫ-

ʪʦʩʪʠ ʧʦʣʦʛʘ. ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʝʱʘʝʤʦʩʪʴ ʜʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʘʟ-

ʣʠʯʥʘ, ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʜʠʛʨʝʩʩʠʠ. ʅʘ ʨʝʜʢʦ ʧʦʩʝʱʘʝʤʦʤ 

ʫʯʘʩʪʢʝ ʵʪʦ ʧʝʨʚʘʷ ʩʪʘʜʠʷ, ʥʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʭ ï ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʩʪʘʜʠʷ 

ʜʝʛʨʝʩʩʠʠ.  
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ʏʠʩʣʝʥʥʦʩʪʴ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʇʇ1, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣʘ 400ï 

ʧʦʜʨʦʩʪʘ, ʘ ʚʩʭʦʜʦʚ ʥʝʪ, ʥʘ ʫʯʘʩʪʢʝ ʇʇ2 ï ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʩʦʩʪʘ-

ʚʠʣʘ 200 ʰʪ/ʛʘ ʠ 100 ʰʪ/ʛʘ ï ʚʩʭʦʜʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʚʩʭʦʜʦʚ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʫʯʘʩʪʢʦʚ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʨʝʚʦʩʪʦʝʚ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 

ʏʠʩʣʝʥʥʦʩʪʴ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ˉ 

ʫʯʘʩʪʢʘ 

ʇʦʜʨʦʩʪ ɺʩʭʦʜʳ  

ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ, 

ʣʝʪ 

ʉʨʝʜʥʷʷ ʚʳ-

ʩʦʪʘ, ʤ 

ʂʦʣʠʯʝ-

ʩʪʚʦ 

ʰʪʫʢ/ʛʘ 

ɺʦʟ-

ʨʘʩʪ 

ʂʦʣ-

ʚʦ 

ʚʩʭʦ-

ʜʦʚ 

ɾʠʟʥʝʥ-

ʥʦʩʪʴ 

ʋʯʘʩʪʦʢ- ɹʘʷʥʘʫʣ   

ʇʇ1 11 1,1 400 - - - 

ʇʇ2  12 1,5 200 4 100 3 

ʇʇ3 10 1  600 3,5 1000 4 

 

ʅʘʠʙʦʣʝʝ ʷʚʥʳʡ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʷʚʣʷʝʪʩʷ ï ʪʨʦʧʠ-

ʥʦʯʥʘʷ ʩʝʪʴ ʚ ʤʝʩʪʘʭ ʩʢʦʧʣʝʥʠʷ ʪʫʨʠʩʪʦʚ, ʘ ʠʤʝʥʥʦ ʝʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʧʣʦ-

ʱʘʜʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʦʚ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ɹʘʷʥʘʫʣ, ʚ ʟʦʥʝ ʦʪʜʳʭʘ ʚʦʟʣʝ ʦʟʝʨʘ ɾʘʩʳ-

ʙʘʡ (ʇʇ1) ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʚʳʩʰʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʢʨʝʘʮʠʠ ï ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʧʣʦʱʘʜʠ ʪʨʦʧ ʢ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 20,4 %. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʥʦʝ ʚʳʪʘʧʪʳʚʘʥʠʝ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʥʠʟʢʦʝ ʞʠʟʥʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʳʭ ʠ ʪʨʘʚʷʥʠʩʪʳʭ ʩʦʦʙʱʝʩʪʚ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʠ ʥʘʧʦʯʚʝʥ-

ʥʳʡ ʧʦʢʨʦʚ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. ʋʯʘʩʪʦʢ 

ɹʘʷʥʘʫʣ ʚ ʟʦʥʝ ʦʪʜʳʭʘ ɾʘʩʳʙʘʡ (ʇʇ2) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  

500 ʤ ʚʳʰʝ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ, ʛʜʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʪʨʦʧ ʢ ʧʣʦʱʘʜʠ 

ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 13,6 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʢʨʝ-

ʘʮʠʠ. ʅʘ ʫʯʘʩʪʢʝ ʚʳʷʚʣʝʥʦ ʯʘʩʪʠʯʥʦʝ ʚʳʪʘʧʪʳʚʘʥʠʝ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 

ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʪʣʠʯʘʝʪʩʷ ʤʦʟʘʠʯʥʦʩʪʴʶ  

(ʪʘʙʣʠʮʘ 3). ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʩʣʘʙʣʝʥʦ, 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʚʠʜʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ.  
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ʊʘʙʣʠʮʘ 3 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʛʫʩʪʦʪʘ ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ 

 ̄

ʧ/ʧ 

ʄʝʩʪʦʧʦʣ-

ʝ ʫʯʘʩʪʢʘ 

ʂʦʦʨʜʠ-

ʥʘʪʳ 

ʫʯʘʩʪʢʘ, 

ʚʳʩʦʪʘ ʥʘʜ 

ʫʨʦʚʥʝʤ 

ʤʦʨʷ, ʤ 

ʇʣʦ-

ʱʘʜʴ 

ʫʯʘʩʪʢʘ, 

ʤ2 

ʇʨʦʪʷ-

ʞʝʥ-

ʥʦʩʪʴ 

ʪʨʦʧ, ʤ 

ɻʫʩʪʦʪʘ 

ʪʨʦʧʠʥʦʯ- 

ʥʦʡ ʩʝʪʠ, 

ʤ2 

ʇʨʦʮʝʥʪ-

ʥʦʝʩʦʦʪ-

ʥʠʝ 

ʧʣʦʱʘʜʠ 

ʪʨʦʧ ʢ 

ʧʣʦʱʘʜʠ 

ʫʯʘʩʪʢʘ, 

% 

1 2 3 4 5 6 7 

1 

ɹʘʷʥʘʫʣ, 

ɾʘʩʳʙʘʡ-

ʟʦʥʘ ʦʪ-

ʜʳʭʘ ʇʇ1, 

500 

49`19``ʩ.ʰ. 

750 

35`54``ʚ.ʜ.; 

467,1 

19296 1572 2358 20,4 

2 

ɹʘʷʥʘʫʣ, 

ɾʘʩʳʙʘʡ-

ʟʦʥʘ ʦʪ-

ʜʳʭʘ, ʇʇ2 

500 

49`41``ʩ.ʰ. 

750 

36`30``ʚ.ʜ 

482,2. 

11400 1162,8 1523 13,36 

3 

ɹʘʷʥʘʫʣ, 

ɾʘʩʳʙʘʡ-

ʟʦʥʘ ʦʪ-

ʜʳʭʘ 

ʇʇ3 

500 

49`44``ʩ.ʰ. 

750 

36`26``ʚ.ʜ 

525,3 

 

10989 499.13 314.45 2,86 

 

ʋʯʘʩʪʦʢ ɹʘʷʥʘʫʣ ʚ ʟʦʥʝ ʦʪʜʳʭʘ ɾʘʩʳʙʘʡ (ʇʇ3) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ 

525 ʤ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʪʨʦʧʝ ʚʳʰʝ ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ 

ʪʨʦʧ ʢ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʠʣʘ 2,86 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʡ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʨʝʢʨʝʘʮʠʠ. ʋʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʨʦʝʢʪʠʚʥʳʤ 

ʧʦʢʨʳʪʠʝʤ, ʧʦʷʚʣʷʝʪʩʷ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʦ-

ʩʪʦʝʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʫʩʪʦʪʘ 

ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 300-500 ʤ/ʛʘ [6]. ʅʘ ʫʯʘʩʪʢʝ ɹʘʷ-

ʥʘʫʣ ʚ ʟʦʥʝ ʦʪʜʳʭʘ ɾʘʩʳʙʘʡ (ʇʇ1) ʛʫʩʪʦʪʘ ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ ʧʨʝʚʳʰʘʝʪ ʠ 

ʩʦʩʪʘʚʠʣʘ 2358 ʤ2, ʯʪʦ ʧʨʝʚʦʩʭʦʜʠʪ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚʝʣʠʯʠʥʫ ʚ 5,8 ʨʘʟʘ (ʪʘʙ-

ʣʠʮʳ 3). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʩʠʣʴʥʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʧʣʦʱʘʜʢʘʭ ʇʇ1 ʠ ʇʇ2, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʜʠʠ ʩʠʣʴʥʦʡ ʜʠ-

ʛʨʝʩʩʠʠ. ɻʫʩʪʦʪʘ ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʦʪʜʘʣʝʥʠʷ ʦʪ ʦʟʝʨʘ 

çɾʘʩʳʙʘʡè. ʊʘʢ, ʚ ʟʦʥʝ ʦʪʜʳʭʘ ʥʘ ʇʇ3 ʥʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ʛʫʩʪʦʪʘ ʪʨʦʧʠ-

ʥʦʯʥʦʡ ʩʝʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʥʝ ʜʦʧʫʩʪʠʤʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʛʜʝ ʩʦ-

ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʪʨʦʧ ʢ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5% 
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ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʦʪʜʳʭʘʶʱʠʭ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʧʦ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ. ʅʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʥʘʠʙʦʣʴ-

ʰʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ ʠʩʧʳʪʳʚʘʶʪ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʪʫʨʙʘʟʝ, ʦʩʦʙʝʥʥʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʊʘʢ, ʧʨʦ-

ʭʦʜʠʤʦʩʪʴ ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʙʣʠʞʝ ʢ ʟʦʥʝ ʦʪʜʳʭʘ ɾʘʩʳʙʘʡ ʩʦʩʪʘʚ-

ʣʣ̫ʘ 522 ʯʝʣ/ʜʝʥʴ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʚʳʪʘʧʪʳʚʘʥʠʝ ʠ ʠʥʪʝʥʩʠʚ-

ʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚ. ʀʟïʟʘ ʚʳʪʘʧʪʳʚʘʥʠʷ, ʧʦʯʚʘ ʫʧʣʦʪʥʝʥʘ, ʚʳʷʚʣʝʥʳ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ ʩʠʣʴʥʦ-ʚʳʪʦʧʪʘʥʥʳʝ ʪʨʦʧʠʥʢʠ. ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʝʜ-

ʥʝʥ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʫʛʥʝʪʝʥʥʦʤ ʞʠʟʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ-

ʨʦʜʥʦʛʦ ʧʘʨʢʘ, ʙʣʠʞʝ ʢ ʦʟʝʨʫ ɾʘʩʳʙʘʡ ʥʘʙʣʶʜʘʶʪʩʷ ʩʢʦʧʣʝʥʠʷ ʙʳʪʦʚʦʛʦ 

ʤʫʩʦʨʘ: ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʤʝʰʢʠ, ʧʘʢʝʪʳ, ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʠ ʩʪʝʢʣʷʥʥʳʝ ʙʫ-

ʪʳʣʢʠ, ʦʜʥʦʨʘʟʦʚʘʷ ʧʦʩʫʜʘ, ʙʫʤʘʛʘ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʘʨʢ ʟʘʤʫʩʦʨʝʥ ʚ ʣʝʪ-

ʥʝʝ ʠ ʦʩʝʥʥʝʝ ʚʨʝʤʷ. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʥʘ ʧʣʦʱʘʜʢʘʭ ʇʇ2 ʩʦʩʪʘʚʠʣʘ 1,52 

ʛ/ʩʤ3 ʠ ʇʇ3 ï 1,3 ʛ/ʩʤ3, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʧʫʩʪʠʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʆʜʥʘʢʦ 

ʥʘ ʫʯʘʩʪʢʘʭ ʪʨʦʧ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʪʨʘʚʷʥʠʩʪʦʛʦ ʧʦʢʨʦʚʘ, ʯʪʦ ʫʢʘʟʳ-

ʚʘʝʪ ʥʘ ʩʨʝʜʥʶʶ ʠ ʩʣʘʙʫʶ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ. ʇʨʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚʩʭʦʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʠ ʧʦʜʨʦʩʪʘ ʚʩʝʛʦ 

200 ʰʪ/ʛʘ. ʉʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ɹʘʷʥʘʫʣʴʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʠʩʧʳʪʳʚʘʶʪ ʩʠʣʴʥʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʪʨʦʧ ʢ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦ-

ʩʪʘʚʠʣʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 20,4 % ʠ ʤʠʥʠʤʘʣʴʥʳʝ ï 2,86 % . ʈʝʢʨʝʘʮʠ-

ʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʚʦʜʠʪ ʢ ʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚ, ʯʪʦ ʚʝʜʝʪ ʢ ʦʙʝʜʥʝʥʠʶ ʚʠʜʦ-

ʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʫʥʠʯʪʦʞʝʥʠʶ 

ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ ʠ ʩʥʠʞʝʥʠʶ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɹʘʷʥʘʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʠʨʦʜ-

ʥʳʡ ʧʘʨʢ ʠʩʧʳʪʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ.  

ʆʩʥʦʚʥʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ ʠʩʧʳʪʳʚʘʶʪ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʪʨʦʧ, ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʧʣʦʱʘʜʦʢ ʠ ʩʪʦʷʥʦʢ ʜʣʷ ʦʪʜʳʭʘ, ʪ.ʝ. ʚʙʣʠʟʠ ʦʟʝʨʦ çɾʘʩʳʙʘʡè, ʛʜʝ ʫʩʪʘʥʦʚ-

ʣʝʥʘ 2-ʷ ʠ 3-ʷ ʩʪʘʜʠʷ ʜʝʛʨʘʜʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝ-

ʥʝʥʠʷʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʠʟʫʯʝʥʠʶ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ 

(ʀʅʉʂ) ʌʉ-1, ʌʉ-1.1, ʌʉ-1.2, ʌʉ-1.3, ʌʉ-1.4, ʌʉ-1.5, ʌʉ-1.6, ʌʉ-1.7, 

ʌʉ-1.8 ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚ ɸʆ çʅʘʫʯʥʳʡ ʮʝʥʪʨ ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʳʭ ʧʨʝ-

ʧʘʨʘʪʦʚè. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʩʪʝʧʝʥʠ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʥʦʩʷʪʩʷ ʢ III ʢʣʘʩʩʫ 

ʙʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɹʂʉ), ʪ.ʝ. ʢ ʚʝʱʝʩʪʚʘʤ 

ʩ çʚʳʩʦʢʦʡè ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʠ çʥʠʟʢʦʡè ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʩʢʨʠʥʠʥʛ ʠʟ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʀʅʉʂ ʚʳʷʚʠʣ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʳʡ ʠʦʜʩʦʜʝʨʞʘʱʠʡ ʢʦʤʧʣʝʢʩ ʌʉ-1. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʰʢʘʣʦʡ ʪʦʢ-

ʩʠʯʥʦʩʪʠ ʚʝʱʝʩʪʚ, ʠʩʩʣʝʜʫʝʤʳʡ ʢʦʤʧʣʝʢʩ ʌʉ-1 ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʪʦʢʩʠʯ-

ʥʳʤ ʩʦ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤ ʢʫʤʫʣʷʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ (ʂʢʫʤ ʩʦʩʪʘʚʠʣ 1,45) 

ʚʝʱʝʩʪʚʘʤ. ʇʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʢʦʤʧʣʝʢʩ ʌʉ-1 



20 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʪʴʝʤʫ ʢʣʘʩʩʫ ʙʠʦʦʧʘʩʥʦʩʪʠ. ɺʳʷʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʬʘʨ-

ʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʚʠʨʫʩ ʛʨʠʧʧʘ ɸ ʟʘ ʩʯʝʪ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʌʉ-1 ʚ 

ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

Abstract 

The paper contains materials on the study of iodine-containing complexes 

(INSK) FS-1, FS-1.1, FS-1.2, FS-1.3, FS-1.4, FS-1.5, FS-1.6, FS-1.7, FS-1.8 syn-

thesized in the JSC "Scientific Center of Anti-Infective Drugs". Based on the con-

ducted studies of physical and chemical properties, degree of solubility, permea-

bility and determination of biological activity, these complexes belong to the III 

class of the biopharmaceutical classification system (BCS) for substances with 

"high" solubility and "low" permeability. 

Conducted screening of INSK educed the most active iodine-containing com-

plex FS- 1 from a number investigational. In accordance with the scale of toxic-

ness of substances, the investigated complex ʌʉ- 1 behaves to the low-toxic with 

an ill-defined cumulative effect (Ccum was 1,45) substances. On the international 

scale of estimation of toxicness corresponds to the third class of danger. A con-

siderable pharmacological effect is educed on the Influenza A virus of due to po-

tentiating of FS- 1 in the different models of the widely used antiviral prepara-

tions. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʦʜʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʣʝʢʩʳ, ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ, ʦʩʪʨʘʷ 

ʪʦʢʩʠʯʥʦʩʪʴ, ʚʠʨʫʩʳ ʛʨʠʧʧʘ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʪʝʥʮʠʨʫʶʱʝʝ 

ʜʝʡʩʪʚʠʝ.  

Key words: iodine-containing complexes, cytotoxicity, acute toxicity, influ-

enza viruses, antiviral activity, potentiating action. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ 

ʚʦʟʨʘʩʪʘʝʪ ʫʛʨʦʟʘ ʧʦʷʚʣʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ 

ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʘ-

ʨʘʞʝʥʠʷ ʣʶʜʝʡ. ɻʨʠʧʧ ʧʪʠʮ - ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʣʴʥʦ ʢʦʥʪʘʛʠʦʟʥʦʡ ʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ɺʠʨʫʩ ʛʨʠʧʧʘ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʘ: ɸ, ɺ ʠ ʉ. ɺʠʨʫʩʳ ʪʠʧʘ ɸ ʚʳʟʳʚʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʞʠ-

ʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʪʠʮʳ ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 80 ʜʦ 

100%, ʩʤʝʨʪʥʦʩʪʴ - ʦʪ 10 ʜʦ 90% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʚʠʨʫʩʘ ʠ 

ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʨʠʧʧ ʧʪʠʮ ʦʩʪʘʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʚʝʪʝʨʠ-

ʥʘʨʠʠ ʠ ʤʝʜʠʮʠʥʳ. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʪʦʚ ɺʆɿ, ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʪʦʣʴʢʦ ʪʷ-

ʞʝʣʳʤʠ ʬʦʨʤʘʤʠ ʛʨʠʧʧʘ ʟʘʙʦʣʝʚʘʝʪ ʦʪ 3 ʜʦ 5 ʤʣʥ. ʯʝʣʦʚʝʢ, ʘ ʧʦʛʠʙʘʝʪ ʦʪ 

250000 ʜʦ 500000 ʯʝʣʦʚʝʢ[1-2]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʮʠʨʢʫʣʷʮʠʝʡ ʚʠ-

ʨʫʩʦʚ ʛʨʠʧʧʘ A ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʭ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʙʝʣʢʦʚ - ʛʝʤʘʛʛʣʶʪʠʥʠʥʦʚ (ʅɸ) ʠ ʥʝʡʨʘʤʠʥʠʜʘʟ (NA). ʉ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʙʝʣʢʠ - ʅɸ ʠ NA ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠʟʤʝʥʝ-

ʥʠʷʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʚʳʪʝʩʥʝʥʠʶ ʨʘʥʝʝ ʮʠʨʢʫʣʠʨʦʚʘʚʰʠʭ 
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ʩʨʝʜʠ ʧʪʠʮ ʠ ʣʶʜʝʡ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʝʛʤʝʥʪʠ-

ʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʝʥʦʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʝʘʩʩʦʨʪʘʥʪʦʚ 

ʤʝʞʜʫ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ ɸ ʯʝʣʦʚʝʢʘ, ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʦʛʦ ʧʘʥʜʝʤʠʯʝʩʢʦʛʦ ʚʘʨʠ-

ʘʥʪʘ[3-6]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʩʨʝʜʩʪʚ 

ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʘʥʘʣʦʛʦʚ ʠʟ ʠʟʚʝʩʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʊʘʢ ʠʦʜʩʦʜʝʨʞʘʱʠʝ ʧʨʝ-

ʧʘʨʘʪʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʤʝʜʠʮʠʥʝ, ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦ-

ʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡ-

ʩʪʚʠʝ, ʥʝ ʚʳʟʳʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʚʦʟʙʫʜʠʪʝʣʷ[7-10]. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʣʦʞʝʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʚʠʨʫʩ ʛʨʠʧʧʘ 

ʧʪʠʮ ɸ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ: ï ʧʝʨʝʚʠʚʘʝʤʫʶ ʢʣʝʪʦʯʥʫʶ ʣʠʥʠʶ MDCK 

(Madin-Darby canine kidney); ï ʩʝʤʠʜʥʝʚʥʳʭ ʮʳʧʣʷʪ ʤʘʩʩʦʡ 250-350 ʛ, ï ʧʦ-

ʣʦʚʦʟʨʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʤʳʰʝʡ ʦʙʦʝʛʦ ʧʦʣʘ ʤʘʩʩʦʡ 18-24 ʛ, ʢʨʳʩ ʤʘʩʩʦʡ 

160-230 ʛ, ï 7-18 ʜʥʝʚʥʳʝ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʢʫʨʠʥʳʝ ʵʤʙʨʠʦʥʳ. ʇʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ: 

ï h ʪʘʤʤ ɸ Waybrige /78,(H7N7), /FPV/; ʰʪʘʤʤ ɸ Rostock/34, (H7N1), /FPV/; 

ʰʪʘʤʤ ɸ ʯʝʨʥʦʛʦʣʦʚʳʡ ʭʦʭʦʪʫʥ, ɸʪʳʨʘʫ 744/04, (H13N6); ʰʪʘʤʤ ɸ ɸʣʤʘʪʳ 

5/98, (H3N2).  

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʠ ʚʠʨʫʩʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʤʦʥʦʩʣʦʝ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ DMEM ʠ ʜʦʙʘʚʣʝʥʠʝʤ 10 % ʩʳʚʦʨʦʪʢʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-

ʪʦʛʦ ʩʢʦʪʘ (Applichem, Sigma, USA). ʈʘʟʤʥʦʞʝʥʠʝ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʥʘ ʩʝʤʠ ï ʜʝʚʷʪʠ ʩʫʪʦʯʥʳʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ 

0,2 ʤʣ ʚʠʨʫʩʘ ʚ ʘʣʣʘʥʪʦʠʩʥʫʶ ʧʦʣʦʩʪʴ ʠ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK ʧʫʪʝʤ 

ʟʘʨʘʞʝʥʠʷ ʢʣʝʪʦʯʥʦʛʦ ʤʦʥʦʩʣʦʷ. ʀʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ ʚʠʨʫʩʘ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈɻɸ ʈɻɸ ʧʦ Reed & Muench.  

ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 9 ʠʦʜʩʦʜʝʨʞʘʱʠʭ Ŭ-ʜʝʢʩʪʨʠʥʦʚʳʭ ʢʦʤʧʣʝʢ-

ʩʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʠ ʷʜʨʦ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʠ. ʄʦʣʝ-

ʢʫʣʷʨʥʳʡ ʠʦʜ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥ 

ʚʥʫʪʨʠ Ŭ-ʜʝʢʩʪʨʠʥʦʚʦʡ ʩʧʠʨʘʣʠ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥ ʛʘʣʦʛʝʥʠʜʘʤʠ ʱʝʣʦʯʥʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʧʦʣʠʧʝʧʪʠʜʘʤʠ. ɺ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ ʤʦʣʝʢʫʣʷʨʥʳʡ ʠʦʜ ʦʢʘʟʳʚʘ-

ʝʪʩʷ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʨʦʚʠ ʠ ʜʦʥʦ-

ʩʠʪʩʷ ʜʦ ʢʣʝʪʢʠ ʧʘʪʦʛʝʥʘ ʚ ʥʝʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ, ʪ.ʢ. ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʦʣʠ-

ʧʝʧʪʠʜʘʤʠ ʟʘ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʠʦʜʦʤ ʤʦʛʫʪ ʪʦʣʴʢʦ ʥʫʢʣʝʦʪʠʜʳ 

ɼʅʂ ʢʣʝʪʢʠ ʧʘʪʦʛʝʥʘ. 

ɹʠʦʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚʟʷʪʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʦʜʩʦ-

ʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠʟʫʯʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʨʅ 1,2; 4,5; 6,8 ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʞʠʜʢʦʩʪʷʤ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʆʧʨʝʜʝʣʝ-

ʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ MDCK. ɺ 96 ʣʫʥʦʯʥʳʝ ʧʣʘʰʢʠ ʩ ʢʫʣʴʪʫʨʦʡ ʢʣʝʪʦʢ MDCK ʚʥʦʩʠʣʠ 
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ʧʦ 0,2 ʤʣ ʩʨʝʜʳ DMEM, ʩʦʜʝʨʞʘʱʝʡ ʠʩʩʣʝʜʫʝʤʳʝ ʚʝʱʝʩʪʚʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

0,5 ʤʛ/ʤʣ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʢʦʤʧʣʝʢʩʘ ʨʘʩʪʚʦʨʷʪʴʩʷ ʧʨʠ ʚʥʫʪʨʝʥʥʝʤ ʧʨʠʤʝʥʝʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 1.  

 
ʈʠʩ. 1. ʌʘʨʤʘʢʦʧʝʡʥʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʌʉ-1 ʚ ʚʦʜʝ, ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ ʩ 

ʨʅ ʨʘʚʥʦʤ 1,2, 4,5 ʠ 6,8 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʬʘʨʤʘ-

ʮʝʚʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʩʝʭ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʝ-

ʧʝʥʠ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚ ʚʦʜʝ, ʙʫʬʝʨʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩ ʨʅ 1,2; 4,5; 6,8 ʠ ʧʨʦ-

ʥʠʮʘʝʤʦʩʪʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ III 

ʢʣʘʩʩʫ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʥʦʩʷʪʩʷ ʢ ʚʝʱʝʩʪʚʘʤ ʩ çʚʳ-

ʩʦʢʦʡè ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʠ çʥʠʟʢʦʡè ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK ʤʝʪʦʜʦʤ ʄʊʊ-ʪʝʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʦʪ 0,03 ʜʦ 25,0 ʤʛ/ʤʣ, ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʤʳʰʘʭ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʧʝʨʝʥʦʩʠʤʳʭ ʜʦʟ ʘʢʪʠʚʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʦʪ 0,6 - 13,4 ʤʣ/ʢʛ. ʈʝʟʫʣʴʪʘʪʳ ʄʊʊ-ʪʝʩʪʘ ʥʘ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ 

MDCK ʜʣʷ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2 ʠ ʨʠʩ. 3. ʈʝ-

ʟʫʣʴʪʘʪʳ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʥʘ ʤʳʰʘʭ ʧʨʠ ʚʥʫʪʨʠʙʨʶʰʥʦʤ ʚʚʝʜʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 4.  

 
ʈʠʩ. 2. ɼʝʡʩʪʚʠʝ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʥʠʠ 

ʢʣʝʪʦʢ MDCK ʯʝʨʝʟ 48 ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ 
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ʈʠʩ. 3. ɼʝʡʩʪʚʠʝ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʣʠʥʠʠ 

ʢʣʝʪʦʢ MDCK ʯʝʨʝʟ 72 ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2 ʠ ʨʠʩ. 3 ʠʦʜʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʣʝʢʩʳ ʌʉ-1, ʌʉ-

1.1, ʌʉ-1.3, ʉ-1.4 ʷʚʣʷʶʪʩʷ ʥʠʟʢʦ ʪʦʢʩʠʯʥʳʤʠ. ʎʊʂ50 ʢʦʤʧʣʝʢʩʦʚ ʌʉ-1, 

ʌʉ-1.1, ʌʉ-1.3, ʌʉ-1.4 ʯʝʨʝʟ 48 ʯ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 10,0 ʜʦ 50,0 ʤʛ/ʤʣ ʠ ʯʝʨʝʟ 72 ʯ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠ-

ʣʘʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 5,0 ʜʦ 50,0 ʤʛ/ʤʣ. ʊʦʢʩʠʯʥʦʩʪʴ ʥʝ ʫʚʝʣʠ-

ʯʠʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʀʦʜʩʦʜʝʨ-

ʞʘʱʠʝ ʢʦʤʧʣʝʢʩʳ ʌʉ-1.2, ʌʉ-1.5, ʌʉ-1.6, ʌʉ-1.7, ʌʉ-1.8 ʦʙʣʘʜʘʣʠ ʫʤʝ-

ʨʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ. ʎʊʂ50 ʠʭ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,39 ʜʦ 2,13 ʤʛ/ʤʣ 

ʯʝʨʝʟ 48 ʯ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK ʠ ʦʪ 0,20 ʜʦ 1,77 ʤʛ/ʤʣ 

ʯʝʨʝʟ 72 ʯ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʤʳʰʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 4. 

 
ʈʠʩ.4. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʌʉ-1 ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʤʳʰʘʭ 

ʧʨʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʤ ʚʚʝʜʝʥʠʠ 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʠʦʜʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ 

ʌʉ-1.1, ʌʉ-1.2, ʌʉ-1.3, ʌʉ-1.4, ʌʉ-1.5, ʌʉ-1.6, ʌʉ-1.7, ʌʉ-1.8, ʢʨʦʤʝ ʌʉ-

1, ʚ ʜʦʟʘʭ ʦʪ 0,6 ʜʦ 13,4 ʤʣ/ʢʛ ʚʳʟʳʚʘʣʠ ʚʳʨʘʞʝʥʥʳʡ ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʌʉ-1 ʥʘʠʤʝʥʝʝ ʪʦʢʩʠʯʥʳʝ ʩʚʦʡʩʪʚʘ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʜʦʟʘʭ ʦʪ 0,6 ʜʦ 5,8 ʤʣ/ʢʛ.  
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ in 

vitro ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʰʪʘʤʤ ɸ Waybrige /78,(H7N7) ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʄɼʉʂ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʩʦ-

ʝʜʠʥʝʥʠʡ in vitro ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ʧʪʠʮ ʰʪʘʤʤ ɸ Waybrige /78,(H7N7) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʧʨʦʜʫʢʮʠʷ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ɸ ʧʦʜʘʚʣʷʣʘʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʌʉ-1.1, ʌʉ-1.2, ʌʉ-

1.3, ʌʉ-1.5, ʌʉ-1.6, ʌʉ-1.8 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʪʠʪʨʦʤ ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʥʘ 2,0 log. ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʦʤʧʣʝʢʩ ʌʉ-1.4 ʩʥʠʞʘʣ ʪʠʪʨ ʚʠʨʫʩʘ ʥʘ 5,0-6,0 lʦg 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʜʝʡʩʪʚʠʝ ʠʟ 

ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʢʦʤʧʣʝʢ-

ʩʦʚ ʌʉ-1 ʠ ʌʉ-1.7, ʢʦʪʦʨʳʝ ʩʥʠʞʘʣʠ ʪʠʪʨ ʚʠʨʫʩʘ ʥʘ 6,0-8,0 log. ʆʜʥʘʢʦ ʢʦʤ-

ʧʣʝʢʩ ʌʉ-1.7 ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʥʘ ʞʠʚʦʪʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʦʜʩʦʜʝʨʞʘ-

ʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ, ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK, ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʚ ʵʢʩ-

ʧʝʨʠʤʝʥʪʝ ʥʘ ʤʳʰʘʭ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʰʪʘʤʤ ɸ Waybrige /78,(H7N7), in vitro, ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʠʦʜʩʦʜʝʨʞʘʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʌʉ-1.  

ɼʘʣʴʥʝʡʰʠʝ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦ-

ʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʦʜʩʦʜʝʨʞʘʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʌʉ-1 ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʧʪʠʮ ɸ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ, ʮʳʧʣʷʪʘʭ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʚ ʦʧʳʪʘʭ in vitro, in ovo, in vivo. 

ʇʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʌʉ-1 ʥʘ ʤʳʰʘʭ ʨʘʩʩʯʠʪʘʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʫʤʫʣʷʮʠʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 1,45, ʪʘʢ ʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪ-

ʩʪʚʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʌʉ-1 ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʚʚʝʜʝ-

ʥʠʠ (24 ʨʘʟʘ) ʞʠʚʦʪʥʳʤ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʢʨʳʩʘʭ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʌʉ-1 ʧʦʟʚʦʣʠʣʦ ʨʘʩʩʯʠʪʘʪʴ ʵʬʬʝʢʪʠʚ-

ʥʳʝ ʜʦʟʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ 50 % ʩʣʫʯʘʝʚ ʠ ʪʦʢʩʠʯʝʩʢʠʝ (ʣʝʪʘʣʴʥʳʝ) ʜʦʟʳ ʨʘʚ-

ʥʳʝ ʃɼ16 ï 571 ʤʛ/ʢʛ, ʃɼ50 ï 922 ʤʛ/ʢʛ, ʃɼ84 ï 1273 ʤʛ/ʢʛ, ʃɼ100 ï 1449 ʤʛ/ʢʛ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʰʢʘʣʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʚʝʱʝʩʪʚ, ʚʚʝʜʝʥʥʳʭ per os (Hodg 

G., Gleason S., 1975; ʉ. ɸ. ʂʫʮʝʥʢʦ, 2002) ʠʩʩʣʝʜʫʝʤʳʡ ʢʦʤʧʣʝʢʩ ʌʉ-1 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʤʘʣʦʪʦʢʩʠʯʥʳʤ ʚʝʱʝʩʪʚʘʤ ʪʨʝʪʴʝʛʦ ʢʣʘʩʩʘ ʙʠʦʦʧʘʩʥʦʩʪʠ. 

ʀʟʫʯʝʥʠʝ ʵʤʙʨʠʦʪʦʢʩʠʯʥʦʩʪʠ ʌʉ-1 ʧʨʦʚʦʜʠʣʠ ʥʘ 10-ʪʠ, 12-ʪʠ ʠ 18-ʪʠ 

ʜʥʝʚʥʳʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ. ɺ ʭʦʨʠʦʥ-ʘʣʣʘʥʪʦʠʩʥʫʶ ʧʦʣʦʩʪʴ ʚʚʦʜʠʣʠ ʧʦ 

0,2 ʤʣ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʌʉ-1. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʌʉ-1 

ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 0,8 ʜʦ 1,6 ʤʛ/ʤʣ ʥʝ ʦʢʘʟʳʚʘʣ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ɺ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 3,3 ʜʦ 6,6 ʤʛ/ʤʣ ʧʦʛʠʙʣʦ ʦʪ 10 ʜʦ 20 % ʵʤʙʨʠʦʥʦʚ. ʕʤʙʨʠ-

ʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʌʉ-1 ʚʳʨʘʞʝʥʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 13,1 ʜʦ 52,5 

ʤʛ/ʤʣ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʛʠʙʣʦ ʦʪ 50 % ʜʦ 100 % ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ. ʊʘʢ ʞʝ 
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ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʤʙʨʠʦʪʦʢʩʠʯʥʦʩʪʴ ʌʉ-1 ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʝʛʦ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ, ʥʦ ʠ ʦʪ ʩʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʢʫʨʠʥʦʛʦ ʵʤʙʨʠʦʥʘ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʌʉ-1 ʵʤ-

ʙʨʠʦʥʘʤ ʩʨʦʢʦʤ ʨʘʟʚʠʪʠʷ 10; 12 ʠ 18 ʜʥʝʡ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 52,5 ʤʛ/ʤʣ ʧʦ-

ʛʠʙʣʦ 100 %, 80 % ʠ 50 % ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʚʚʝʜʝ-

ʥʠʠ ʀʅʉʂ ʌʉ-1 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 26,3 ʤʛ/ʤʣ ʧʦʛʠʙʣʦ 80 % ʢʫʨʠʥʳʭ ʵʤʙʨʠ-

ʦʥʦʚ ʩʨʦʢʦʤ ʨʘʟʚʠʪʠʷ 10 ʜʥʝʡ, 60 % ï 12-ʪʠ ʜʥʝʚʥʳʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ ʠ 

10 % ï 18-ʪʠ ʜʥʝʚʥʳʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ. ʅʘʠʤʝʥʴʰʘʷ ʪʦʢʩʠʯʥʘʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ, ʚʳʟʚʘʚʰʘʷ ʛʠʙʝʣʴ 70 % ï 10-ʪʠ ʜʥʝʚʥʳʭ ʵʤʙʨʠʦʥʦʚ ʨʘʚʥʘ 13,1 

ʤʛ/ʤʣ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʀʅʉʂ ʌʉ-1 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 26,3 ʤʛ/ʤʣ ʧʦʛʠʙʣʦ 80 % 

ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ ʩʨʦʢʦʤ ʨʘʟʚʠʪʠʷ 10 ʜʥʝʡ, 60 % ï 12-ʪʠ ʜʥʝʚʥʳʭ ʢʫʨʠ-

ʥʳʭ ʵʤʙʨʠʦʥʦʚ ʠ 10 % ï 18-ʪʠ ʜʥʝʚʥʳʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ. ʇʦʣʫʯʝʥʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʦʩʪʠ ʌʉ-1 ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʵʤʙʨʠʦʥʘʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʀʟʫʯʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʌʉ-1 ʧʨʦʚʦʜʠʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʩʝʤʠ-

ʜʥʝʚʥʳʭ ʮʳʧʣʷʪʘʭ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ï ʜʦʟʘ ʃɼ50 

ʜʣʷ ʌʉ-1 ʩʦʩʪʘʚʠʣʘ 52,5 ʤʛ/ʢʛ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʠ ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʮʳʧ-

ʣʝʥʢʫ. ʉʨʝʜʥʝʪʦʢʩʠʯʥʳʝ ʜʦʟʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠ ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʩʨʝʜ-

ʩʪʚʘ ʌʉ-1 ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 1/8 ʃɼ50 ʜʦ 1/2 ʃɼ50 ʤʛ/ʢʛ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʝ-

ʨʝʥʦʩʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʝʤʘʥʪʘʜʠʥʘ (ʢʦʥ-

ʪʨʦʣʴʥʦʝ ʚʝʱʝʩʪʚʦ), ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʜʦʟʝ 8,33 ʤʛ/ʢʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʌʉ-1 ʠʟʫʯʘʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʭ ʩ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ: ʰʪʘʤʤ ɸ Rostock/34, 

(H7N1), ʯʝʨʥʦʛʦʣʦʚʳʡ ʭʦʭʦʪʫʥ, ʰʪʘʤʤ ɸ ɸʪʳʨʘʫ 744/04, (H13N6); ʰʪʘʤʤ 

ɸ ɸʣʤʘʪʳ 5/98, (H3N2) ʥʘ ʜʝʩʷʪʠʜʥʝʚʥʳʭ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ ʧʫʪʝʤ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚʠʨʫʩʘ ʚ ʜʦʟʝ 100 ʕʀɼ50/0,2 ʤʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʤʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʌʉ-1 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 3,3 ʤʛ/ʤʣ ʧʦʜʘʚʣʷʣ ʨʝʧʨʦʜʫʢʮʠʶ 

ʚʠʨʫʩʦʚ ʥʘ 2,0 log, ʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 6,6 ʤʛ/ʤʣ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʣ 100 ʠʥ-

ʬʝʢʮʠʦʥʥʳʭ ʜʦʟ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ: ʰʪʘʤʤ ɸ Rostock/34, 

(H7N1); ʯʝʨʥʦʛʦʣʦʚʳʡ ʭʦʭʦʪʫʥ, ʰʪʘʤʤ ɸ ɸʪrʨʘʫ 744/04, (H13N6); ʰʪʘʤʤ 

ɸ ɸʣʤʘʪʳ 5/98, (H3N2). 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʌʉ-1 

ʧʨʦʚʦʜʠʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʩʝʤʠʜʥʝʚʥʳʭ ʮʳʧʣʷʪʘʭ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʰʪʘʤʤ ɸ Rostock/34, (H7N1). ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʜʦʟʳ 

ʌʉ-1: 6,6 ʤʛ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 1/8 ʃɼ50; 13,1 ʤʛ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 1/4 

ʃɼ50 ʠ 26,3 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 1/2 ʃɼ50. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʜʣʷ ʩʨʘʚ-

ʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʨʝʤʘʥʪʘʜʠʥ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʜʦʟʝ 8,33 ʤʛ/ʢʛ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 5.  
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ʈʠʩ. 5. ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʌʉ-1 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʌʉ-1 ʧʨʦʷʚʣʷʣ 

ʚʳʩʦʢʫʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʜʦʟʘʭ 13,1 ʠ 26,3 ʤʛ/ʢʛ ʧʨʦʪʠʚ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʫ ʟʘʨʘʞʝʥʥʳʭ ʮʳʧʣʷʪ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʌʉ-1 ʚ ʢʘʯʝ-

ʩʪʚʝ ʣʝʯʝʙʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʜʦʟʘʭ 26,3 ʠ 13,1 ʤʛ/ʢʛ ʧʨʠʚʦʜʠʣʦ ʢ 93 % ʠ 78 % 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʮʳʧʣʷʪ, ʪʦʛʜʘ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʨʝʤʘʥʪʘʜʠʥ ʚ ʪʝʨʘ-

ʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ 8,33 ʤʛ/ʤʣ ʩʦʭʨʘʥʷʣʦ ʚʩʝʛʦ 43 % ʧʦʛʦʣʦʚʴʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʌʉ-1 

ʧʨʦʚʦʜʠʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʩʝʤʠʜʥʝʚʥʳʭ ʮʳʧʣʷʪʘʭ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʰʪʘʤʤ ɸ Rostock/34, (H7N1). ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʝʪʳʨʝ ʜʦʟʳ 

ʌʉ-1: 3,3 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 1/16 ʃɼ50; 6,6 ʤʛ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 1/8 

ʃɼ50;  

13,1 ʤʛ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 1/4 ʃɼ50 ʠ 26,3 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 1/2 

ʃɼ50. ʂʨʘʪʥʦʩʪʴ ʚʚʝʜʝʥʠʷ per os ʠʩʩʣʝʜʫʝʤʳʭ ʠʦʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʠ ʨʝʤʘʥʪʘʜʠʥʘ ʩʦʩʪʘʚʠʣʘ 7 ʜʥʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʨʝʤʘʥʪʘʜʠʥ ʚ ʜʦʟʝ 8,33 ʤʛ/ʢʛ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 5.  

 
ʈʠʩ. 6.  

ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʌʉ-1 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʌʉ-1 ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʮʳʧʣʷʪʘʭ, ʟʘʨʘ-

ʞʝʥʥʳʭ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ ʰʪʘʤʤ ɸ Rostock/34, (H7N1), ʧʦʢʘʟʘʣʠ ʚʳʨʘʞʝʥ-

ʥʫʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʜʦʟʘʭ 26,3; 13,1 ʠ 6,6 

ʤʛ/ʢʛ ʧʨʝʚʳʰʘʶʱʠʭ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʝʤʘʥʪʘʜʠʥ. ɸ ʚ ʜʦʟʝ 3,3 

ʤʛ/ʢʛ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʠʦʜʩʦʜʝʨʞʘʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʌʉ-1 ʚ 1,5 ʨʘʟʘ ʚʳʰʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʦʟʳ 8,33 ʤʛ/ʢʛ ʧʨʦʪʠ-

ʚʦʚʠʨʫʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʝʤʘʥʪʘʜʠʥ. 

ʊʘʢʞʝ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʚʠʨʫʩ ʛʨʠʧʧʘ ɸ. ɺ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: ʨʝʤʘʥʪʘʜʠʥ, ʦʟʝʣʴʪʘʤʠʚʠʨ, 

ʨʠʙʘʟʦʣ ʠ ʘʤʠʢʩʠʥ ʧʦʢʘʟʘʥ ʵʬʬʝʢʪ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʠʦʜʩʦʜʝʨʞʘʱʝʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʌʉ-1. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʵʬʬʝʢʪʘ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ: () 113 +=ʘʥʠʷʧʦʪʝʥʮʠʨʦʚʕʬʬʝʢʪ , ʯʪʦ ʦʟʥʘʯʘʝʪ ʫʩʠ-

ʣʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʪʠʚʦʚʠ-

ʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʠʦʜʩʦʜʝʨʞʘʱʝʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʌʉ-1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʘʚʣʝʥʘ ʠ ʧʦʜʘʥʘ 

ʟʘʷʚʢʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʚ ʧʘʪʝʥʪʥʳʡ ʦʪʜʝʣ ʅʎɻʅʊʕ ʈʂ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶ-

ʯʠʪʴ, ʯʪʦ ʠʦʜʩʦʜʝʨʞʘʱʠʡ ʢʦʤʧʣʝʢʩ ʌʉ-1 ʷʚʣʷʝʪʩʷ ʤʘʣʦʪʦʢʩʠʯʥʳʤ ʩʦʝʜʠ-

ʥʝʥʠʝʤ, ʧʨʦʷʚʣʷʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ɸ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʚ ʚʝʪʝ-

ʨʠʥʘʨʠʠ ʚ ʙʦʨʴʙʝ ʩ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ ʧʪʠʮ ɸ. 
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ɺʆɽʅʅʓɽ ʅɸʋʂʀ  

 

çʂ ɺʆʇʈʆʉʋ ʆɹɽʉʇɽʏɽʅʀʗ ʃʀʏʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʉʆʊʈʋɼʅʀʂʆɺ ʆɺɼ ʇʈʀ ʆɹʅɸʈʋɾɽʅʀʀ ɺɿʈʓɺʅʓʍ 

ʋʉʊʈʆʁʉʊɺè 

  

ʉʳʪʥʠʢʦʚ ɺʷʯʝʩʣʘʚ ʆʣʝʛʦʚʠʯ, 

 ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʌɻʂʆʋ ɺʆ ɼɺʖʀ ʄɺɼ ʈʦʩʩʠʠ, ʛ. ʍʘʙʘʨʦʚʩʢ, 

ʆʣʴʤʝʟʦʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ, 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʌɻʂʆʋ ɺʆ ɼɺʖʀ ʄɺɼ ʈʦʩʩʠʠ, ʛ. ʍʘʙʘʨʦʚʩʢ, 

ʉʠʤʠʩʪʝʥʥʦʚ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʌɻʂʆʋ ɺʆ ɼɺʖʀ ʄɺɼ ʈʦʩʩʠʠ, ʛ. ʍʘʙʘʨʦʚʩʢ. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʷʚʣʷʣʘʩʴ ʠ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʧʨʦʙʣʝʤʘ ʣʠʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʟʘʜʘʯ ʠ ʚʳʧʦʣʥʝʥʠʠ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ.  

 ʌʠʟʠʯʝʩʢʠʡ, ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢʠ ï ʵʪʦ ʦʙʲʝʢʪʠʚʥʘʷ ʩʦʩʪʘʚ-

ʣʷʶʱʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʩʪʘʥʦʚʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʫʤʝʥʴ-

ʰʝʥʠʶ ʨʠʩʢʘ ʜʦ ʨʝʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʧʨʝʜʝʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ, ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʚʟʨʳʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʦʧʝʨʘʪʠʚʥʘʷ 

ʛʨʫʧʧʘ. 

 

ʃʠʯʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʧʨʘʚʦ-

ʚʳʭ, ʪʘʢʪʠʯʝʩʢʠʭ, ʟʘʱʠʪʥʳʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ, ʘ ʪʘʢʞʝ ʞʠʟʥʠ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ ʧʨʠ ʫʩʣʦ-

ʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʝʡ-

ʩʪʚʠʡ [1]. 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʶʪʩʷ ʯʘʩʪʳʝ ʩʣʫʯʘʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʜʦʟʨʠ-

ʪʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʚʦʟʤʦʞʥʦ ʷʚʣʷʶʱʠʭʩʷ ʚʟʨʳʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʊʘ-

ʢʠʝ ʧʨʝʜʤʝʪʳ ʦʙʳʯʥʦ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʣʝʩʪʥʠʯʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʦʢʦʣʦ 

ʜʚʝʨʝʡ ʢʚʘʨʪʠʨ, ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, ʚ ʘʚʪʦʤʦʙʠʣʷʭ ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. 

ɺʟʨʳʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨ. ɺʋ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʦ ʚ ʢʦʨʧʫʩʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʦʙʨʘʟʦʚʳʚʘʪʴ ʦʩʢʦʣʢʠ ʠ 

ʠʤʝʪʴ ʚʠʜ ʢʦʨʦʙʢʠ, ʩʫʤʢʠ, ʜʝʪʩʢʠʭ ʠʛʨʫʰʝʢ, ʩʚʝʨʪʢʘ, ʙʫʪʳʣʦʢ ʩ ʞʠʜʢʦʩʪʴʶ, 

ʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʣʠ 

ʧʨʠ ʧʦʧʳʪʢʝ ʦʪʢʨʳʪʴ ʠʭ, ʠʣʠ ʩʜʚʠʥʫʪʴ ʩ ʤʝʩʪʘ. 

ʂ ʧʨʠʟʥʘʢʘʤ ʚʟʨʳʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʠʪʩʷ: 

- ʅʘʣʠʯʠʝ ʧʨʦʚʦʜʦʚ, ʘʥʪʝʥʥ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʠʟʦʣʝʥʪʳ, ʚʝʨʝʚʢʠ ʚ 

ʧʘʢʝʪʝ ʣʠʙʦ ʪʦʨʯʘʱʠʝ ʠʟ ʧʘʢʝʪʘ. 
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- ʍʘʨʘʢʪʝʨʥʳʡ ʰʫʤ ʠʟ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʢʦʨʦʙʦʢ, ʧʘʢʝʪʦʚ, ʩʫ-

ʤʦʢ). ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʪʠʢʘʥʴʝ ʯʘʩʦʚ, ʭʣʦʧʢʠ, ʱʝʣʯʢʠ ʠ ʪ.ʧ. 

- ʇʨʠʩʫʪʩʪʚʠʝ ʥʘ ʥʘʡʜʝʥʥʦʤ ʧʦʜʦʟʨʠʪʝʣʴʥʦʤ ʧʨʝʜʤʝʪʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘ-

ʥʠʷ (ʙʘʪʘʨʝʝʢ). 

- ʈʘʟʤʝʱʝʥʠʝ ʧʨʝʜʤʝʪʘ ʚ ʥʝʩʚʦʡʩʪʚʝʥʥʦʤ ʝʤʫ ʤʝʩʪʝ ʠ ʜʨʫʛʠʝ [2]. 

 ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʳʝ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʣʠ ʩʘʤʦʜʝʣʴʥʳʭ ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʘ-

ʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʩʦʚʝʨʰʝʥʠʶ ʪʷʞʢʠʭ ʠ ʦʩʦʙʦ ʪʷʞʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʦʧʨʷ-

ʞʝʥʥʳʭ ʩ ʧʦʩʷʛʘʪʝʣʴʩʪʚʦʤ ʥʘ ʞʠʟʥʴ ʠ ʟʜʦʨʦʚʴʝ ʛʨʘʞʜʘʥ.  

ʊʘʢʞʝ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ ʩʣʫʯʘʠ ʛʠʙʝʣʠ ʠ ʨʘʥʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʘʚʦ-

ʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʥʘʨʫʞʝʥʠʝʤ, ʦʩʤʦʪʨʦʤ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝʤ ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ 

ʚ ʦʩʤʦʪʨʘʭ ʤʝʩʪ ʚʟʨʳʚʦʚ ʠ ʠʟʲʷʪʠʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʠʯʠʥʘʤʠ ʜʘʥʥʦʛʦ ʬʘʢʪʘ ʷʚʣʷʶʪʩʷ ï ʦʪʩʫʪʩʪʚʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ 

ʦʙʨʘʱʝʥʠʠ ʩ ɺʋ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ 

ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠ ʦʩʤʦʪʨʦʚ ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʡ [4]. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʤʥʠʪʴ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ ʩʧʝʮʠʘʣʠʩʪʦʤ ï ʚʟʨʳʚʦʪʝʭʥʠʢʦʤ, ʢʦʪʦ-

ʨʦʝ ʦʙʝʩʧʝʯʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʦʩʤʦʪʨʘ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ.  

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʪʘʢʪʠʢʠ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ, ʦʩʤʦʪʨ ʤʝʩʪʘ ʧʨʦʠʩʰʝʩʪʚʠʷ ʜʝʣʠʪʩʷ ʥʘ ʵʪʘʧʳ: ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ, ʨʘ-

ʙʦʯʠʡ, ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ. ʅʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ 

ʦʩʥʘʱʝʥʥʦʩʪʴ ʩʣʝʜʩʪʚʝʥʥʦ-ʦʧʝʨʘʪʠʚʥʦʡ ʛʨʫʧʧʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʩʣʝʜʩʪʚʝʥʥʳʤ ʯʝʤʦʜʘʥʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʟʝʨʚʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ: ʦʛʨʘʜʠ-

ʪʝʣʴʥʳʝ ʣʝʥʪʳ, ʥʘʙʦʨʳ ʤʝʣʢʦʚ (ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ 

ʥʘʜʧʠʩʝʡ ʠ ʥʫʤʝʨʘʮʠʠ ʦʙʲʝʢʪʦʚ); ʩʨʝʜʩʪʚʘ ʦʩʚʝʱʝʥʠʷ (ʬʦʥʘʨʠ, ʧʝʨʝʥʦʩʥʳʝ 

ʣʘʤʧʳ); ʬʦʪʦ- ʠ ʚʠʜʝʦʦʙʦʨʫʜʦʚʘʥʠʝ; ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʙʦʨʘ ʟʘʚʘʣʦʚ ʤʫ-

ʩʦʨʘ; ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʟʘʙʦʨʘ ʧʨʦʙ ʠ ʠʟʲʷʪʠʷ ʦʙʨʘʟʮʦʚ; ʥʘʚʝʩʳ ʠ ʫʢʨʳʚʥʦʡ 

ʤʘʪʝʨʠʘʣ ʜʣʷ ʨʘʙʦʪʳ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʤʥʦʛʦʝ ʜʨʫ-

ʛʦʝ [3]. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ 

ʥʘ ʨʘʙʦʯʝʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʦʩʤʦʪʨʘ. ʊʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨ-

ʛʘʥʠʟʦʚʘʪʴ ʜʝʞʫʨʩʪʚʦ ʘʚʪʦʤʘʰʠʥʳ ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʠ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘ-

ʰʠʥʳ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʠʟʫʘʣʴʥʳʡ ʧʦʠʩʢ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʙʝʟʦʧʘʩ-

ʥʳʡ ʩʧʦʩʦʙʦʤ ʧʦʠʩʢʘ ʚʟʨʳʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɹʦʝʚʳʝ ʜʝʡʩʪʚʠʷ ʚ ʛʦʨʷʯʠʭ 

ʪʦʯʢʘʭ ʂʘʚʢʘʟʘ (ʏʝʯʥʷ, ɼʘʛʝʩʪʘʥ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʝʩʪʫʧʥʠʢʠ ʤʠʥʠʨʫʶʪ 

ʜʚʝʨʠ, ʦʢʥʘ, ʪʨʫʧʧʳ ʣʶʜʝʡ, ʦʨʫʞʠʝ, ʮʝʥʥʦʩʪʠ. ɺ ʚʝʨʦʷʪʥʳʭ ʤʝʩʪʘʭ ʟʘʢʣʘʜʢʠ 

ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʥʦ-ʨʦʟʳʩʢʥʳʭ ʩʦʙʘʢ 

[5].  
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ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʜʝʞʥʳʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ ʤʝʪʘʣʣʦʠʩʢʘʪʝʣʝʡ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʠʯʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ ʧʨʠ ʦʙʥʘʨʫʞʝ-

ʥʠʠ ɺʋ. ʅʦ ʚ ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʘʣʣʘ ʚʦ ʚʟʨʳʚʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʦ. 

ʇʨʝʩʪʫʧʥʠʢʠ ʟʘʯʘʩʪʫʶ ʧʨʠʤʝʥʷʶʪ ʚʟʨʳʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʘʚʪʦʤʦʙʠʣʝ 

ʠʣʠ ʨʷʜʦʤ ʩ ʥʠʤ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʧʨʘʢʪʠʢʘ. 

ɺʟʨʳʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʣʶʙʫʶ ʜʝʪʘʣʴ (ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ɺʋ ʚ ʚʳʭʣʦʧʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʜʚʠʛʘʪʝʣʷ ʣʠʙʦ ʚ ʛʣʫʰʠʪʝʣʝ ï ʩʨʘʙʘ-

ʪʳʚʘʥʠʝ ʦʪ ʥʘʛʨʝʚʘʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ), ʘ ʪʘʢʞʝ ʥʘ ʜʝʪʘʣʴ, ʧʨʦ-

ʚʦʜʷʱʫʶ ʵʣʝʢʪʨʦʪʦʢ (ʩʨʘʙʘʪʳʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʚʦʨʦʪʝ ʢʣʶʯʘ ʟʘʞʠ-

ʛʘʥʠʷ, ʚʚʝʜʝʥʠʠ ʝʛʦ ʚ ʟʘʤʦʢ ʟʘʞʠʛʘʥʠʷ, ʚʢʣʶʯʝʥʠʠ ʬʘʨ, ʩʪʝʢʣʦʧʦʜʲʝʤʥʠʢʦʚ, 

ʨʘʜʠʦʧʨʠʝʤʥʠʢʘ ï ʩʨʘʙʘʪʳʚʘʥʠʝ ʚʟʨʳʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʣʫʯʘʝ ʧʦʜʘʯʠ 

ʥʘʧʨʷʞʝʥʠʷ). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʤʘʪʨʠʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʙʘʤʧʝʨʘʤʠ, ʧʦʜ 

ʢʦʚʨʠʢʘʤʠ, ʚ ʧʨʠʙʦʨʥʦʡ ʧʘʥʝʣʠ, ʙʘʛʘʞʥʠʢʝ, ʤʘʛʥʠʪʦʬʦʥʝ, ʦʩʤʦʪʨʝʪʴ ʙʘʨʜʘ-

ʯʦʢ, ʘʧʪʝʯʢʫ, ʦʙʠʚʥʫʶ ʜʚʝʨʴ, ʩʠʜʝʥʴʷ, ʙʝʥʟʦʙʘʢ. ʆʩʤʦʪʨ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦ-

ʚʦʜʠʪʴ ʚʠʟʫʘʣʴʥʦ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʙʦʨʳ ʦʙʥʘʨʫʞʝʥʠʷ ɺʋ, ʘ ʪʘʢʞʝ ʤʠʥʥʦ-ʨʦ-

ʟʳʩʢʥʳʭ ʩʦʙʘʢ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʨʘʩʩʤʦʪʨʠʤ ʦʙʷʟʘʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ ʆɺɼ ʧʨʠ ʦʙʥʘʨʫ-

ʞʝʥʠʠ ʚʟʨʳʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʤʝʪʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʪʘʢʦʝ ʧʦʜʦʟʨʝ-

ʥʠʝ: 

- ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʧʦ ʫʜʘʣʝʥʠʶ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (ʜʦ 50-100 ʤʝʪʨʦʚ ʚ ʨʘʜʠʫʩʝ) ʦʪ ʤʝʩʪʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʵʚʘʢʫʠʨʦʚʘʪʴ ʠʟ ʧʦʤʝʱʝʥʠʷ ʧʝʨ-

ʩʦʥʘʣ ʠ ʧʦʩʝʪʠʪʝʣʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 200 ʤʝʪʨʦʚ, ʥʝ ʜʦʧʫʩʢʘʷ ʧʘʥʠʢʠ; 

- ʠʩʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦ-, ʨʘʜʠʦʘʧʧʘʨʘʪʫʨʳ, ʧʝʨʝʛʦʚʦʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʨʘʮʠʡ ʚʙʣʠʟʠ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʣʶʙʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʚʟʨʳʚʦʦʧʘʩʥʳʡ ʧʨʝʜʤʝʪ; 

- ʧʨʦʚʝʩʪʠ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʧʨʝʜʤʝʪʘ, ʥʝ ʢʘʩʘʷʩʴ, ʥʝ ʧʝʨʝʤʝʱʘʷ ʝʛʦ; 

- ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʠʟʚʝʩʪʠʪʴ ʜʝʞʫʨʥʫʶ ʩʣʫʞʙʫ ʦʙʲʝʢʪʘ ʠ ʩʦʦʙʱʠʪʴ ʧʦ-

ʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʝʞʫʨʥʫʶ ʯʘʩʪʴ ʆɺɼ. ʇʨʠ ʵʪʦʤ ʥʘʟʚʘʪʴ ʪʦʯʥʳʡ 

ʘʜʨʝʩ, ʥʘʟʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʦ ʚʟʨʳʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʨʝʤʷ, 

ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ; 

- ʦʙʝʩʧʝʯʠʪʴ ʦʭʨʘʥʫ ʤʝʩʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ɺʋ; 

- ʜʦʣʦʞʠʪʴ ʦʙʦ ʚʩʝʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʧʨʦʠʩʰʝʩʪʚʠʷ ʠ ʧʨʝʜʧʨʠʥʷʪʳʭ ʠʤ 

ʤʝʨʘʭ ʧʨʠʙʳʚʰʝʡ ʦʧʝʨʘʪʠʚʥʦʡ ʛʨʫʧʧʝ. ʀ ʦʩʫʱʝʩʪʚʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʘʭ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ [5]. 

ʉʦʙʣʶʜʝʥʠʝ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʠ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʩʪʘʚ-

ʣʷʶʪ ʣʠʯʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʆɺɼ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ɺʋ. 
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ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʆʎɽʅʂɸ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ ʂʏʈ 

ɿɸʆ çʂɸɺʂɸɿʎɽʄɽʅʊè 

 

ʉʘʣʧʘʛʘʨʦʚʘ ʉʫʩʫʨʘʪ ʀʣʴʷʩʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ʋ.ɼ. ɸʣʠʝʚʘ, ʛ. ʂʘʨʘʯʘʝʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʮʝʣʦʤ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ 

ʙʠʦʩʬʝʨʫ ʚʦʟʨʘʩʪʘʝʪ: - ʩ ʨʦʩʪʦʤ ʛʦʨʦʜʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʩʪʨʦ ʚʩʪʘʶʪ ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʩʠʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʫ ʚ ʛʦʨʦʜʘʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ ʫʩʠʣʠʚʘʝʪ ʝʛʦ 

ʨʘʟʨʫʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʩʦʮʠ-

ʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʠʤʝʝʪʩʷ ʙʦʣʝʝ ʪʳ-

ʩʷʯʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʨʝʜʠ ʥʠʭ ʧʦ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ɿɸʆ 

çʂʘʚʢʘʟʮʝʤʝʥʪè ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʨʦʙʠʣʴʥʘʷ ʬʘʙʨʠʢʘ, ʘʛʨʝʛʘʪʳ ʤʝʭʘʥʠʟʤʘ, ʛʠʜʨʦ-

ʬʦʣ, ʩʪʝʨʞʥʝʚʘʷ ʤʝʣʴʥʠʮʘ, ʛʨʫʙʦʤʦʣʦʪʳʡ ʰʣʘʤ, ʢʣʠʥʢʝʨ, ʩʠʣʦʩʮʝʤʝʥʪʘ.  

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʚ ʨʝʛʠʦʥʝ ʉʝʚʝʨ-

ʥʦʛʦ ʂʘʚʢʘʟʘ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʮʝʤʝʥʪʝ, ʠ ʚ 1974 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʏʈ ʙʳʣ ʧʦʩʪʨʦʝʥ çʂʘʚʢʘʟʮʝʤʝʥʪè [7]. 

ʆʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʙʳʣʦ ʥʘʤʝʯʝʥʦ: ʠʟʚʝʩʪʥʷʢʠ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 6% ʩ 

ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʥʘ ʪʦʥʥʫ ʮʝʤʝʥʪʘ 1,323 ʪʦʥʥ. 

ɻʣʠʥʘ ʚʣʘʞʥʦʩʪʴʶ 19% ʩ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ 0,331 ʪʦʥʥ. ɼʦʙʘʚʢʠ: ʧʠ-

ʨʠʪʥʳʝ ʦʛʘʨʢʠ, ʛʠʧʩ, ʛʨʘʥʰʣʘʢ. 

ɻʦʜʦʚʳʝ ʨʘʩʭʦʜʳ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʶʪ: 

ʀʟʚʝʩʪʥʷʢ 3197 ʪʳʩ. ʪʦʥʥ. 

ɻʣʠʥʘ 800 ʪʳʩ. ʪʦʥʥ. 

ʆʛʘʨʢʠ 81 ʪʳʩ. ʪʦʥʥ. 

ɻʠʧʩ 96 ʪʳʩ. ʪʦʥʥ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʚʩʢʨʳʪʳʭ ʨʘʙʦʪ ʠ ʧʫʩʪʳʭ ʧʦʨʦʜ ʥʘ ʢʘʨʴʝʨʝ ʩʦʩʪʘʚʣʷʝʪ 

11540,5 ʪʳʩ. ʢʫʙ.ʤ. 

ɺ ʧʨʝʜʧʨʠʷʪʠʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠ-
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ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʩʝ ʘʛʨʝʛʘʪʳ, ʤʝʭʘʥʠʟʤʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʘʱʝʥʳ ʧʨʠʙʦ-

ʨʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʝʨʩʦʥʘʣ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ 

ʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ [7]. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦʙʳʯʘ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʣʠʥ 

ʤʦʱʥʳʤʠ ʵʢʩʢʘʚʘʪʦʨʘʤʠ ʩ ʦʙʲʝʤʦʤ ʢʦʚʰʘ 4,6 ʢʫʙʦʤʝʪʨʘ, 

ɼʦʩʪʘʚʢʫ ʩʳʨʴʷ ʧʨʦʠʟʚʦʜʷʪ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ ʪʠʧʘ ɹʝʣʘʟ 540ɹ ʛʨʫʟʦ-

ʧʦʜʲʝʤʥʦʩʪʴʶ 27 ʪʦʥʥ. ɼʨʦʙʠʣʴʥʘʷ ʬʘʙʨʠʢʘ. 

ʉʳʨʴʝ ʧʦʜʘʝʪʩʷ ʢ ʧʨʠʝʤʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʜʨʦʙʠʣʴʥʦʡ ʬʘʙʨʠʢʠ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʜʥʦʛʦ ʢʠʣʦʤʝʪʨʘ ʦʪ ʢʘʨʴʝʨʘ ʠ ʚ ʜʚʫʭ ʩ ʧʦʣʦʚʠʥʦʡ 

ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʧʨʦʤʣʦʱʘʜʢʠ ʟʘʚʦʜʘ [3]. 

ɼʘʣʴʥʝʡʰʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʪʘʢʦʚʘ. ʀʟʚʝʩʪʥʷʢ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʜʚʫʭʩʪʘʜʠʡʥʦʤʫ ʜʨʦʙʣʝʥʠʶ ʚ ʰʝʢʦʚʳʭ ʠ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʢʘʭ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴʶ 500 ʪʦʥʥ ʚ ʯʘʩ 

ʀʟʚʝʩʪʥʷʢ ʨʘʟʜʨʦʙʣʝʥ ʜʚʘʞʜʳ. ʅʦ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʰʣʘʤʘ. ʀʟʚʝʩʪʥʷʢ ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʤʝʣʴʯʝʥ ʝʱʝ ʪʦʥʴʰʝ, ʯʪʦʙʳ ʯʘʩʪʠʮʳ 

ʤʦʛʣʠ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʦʡ ʩʣʫʞʠʪ 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʚʦʜʘ. ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʧʦʧʘʩʪʴ ʥʘ ʜʦʠʟʤʝʣʴʯʝʥʠʝ ʚ ʩʪʝʨʞʥʝʚʫʶ 

ʤʝʣʴʥʠʮʫ, ʚ ʠʟʚʝʩʪʥʷʢ ʜʦʙʘʚʣʷʶʪ ʛʣʠʥʷʥʳʡ ʰʣʘʤ, ʘ ʚʝʨʥʝʝ ʦʙʘ ʵʪʠ ʢʦʤʧʦ-

ʥʝʥʪʳ ʧʦʧʘʜʘʶʪ ʚ ʤʝʣʴʥʠʮʫ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

çɻʠʜʨʦʬʦʣè - ʤʝʣʴʥʠʮʘ ʩʘʤʦʠʟʤʝʣʴʯʝʥʠʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʣʠʥʷʥʦʛʦ 

ʰʣʘʤʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 260 ʪʦʥʥ ʚ ʯʘʩ. 

ʕʪʦ ʛʨʦʤʘʜʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʙʘʨʘʙʘʥ ʜʠʘʤʝʪʨʦʤ 7 ʠ ʰʠʨʠʥʦʡ ʪʨʠ ʩ ʧʦ-

ʣʦʚʠʥʦʡ ʤʝʪʨʘ. ɺ ʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʛʣʠʥʷʥʦʛʦ ʰʣʘʤʘ. ʄʦʱʥʳʝ 

ʥʘʩʦʩʳ ʠʟ ʧʨʠʷʤʢʘ ʧʝʨʝʢʘʯʠʚʘʶʪ ʝʛʦ ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʰʣʘʤʙʘʩʩʝʡʥʦʚ, ʦʪ-

ʢʫʜʘ ʦʥ ʠʜʝʪ ʚ ʩʪʝʨʞʥʝʚʫʶ ʤʝʣʴʥʠʮʫ, ʛʜʝ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʨʘʟʜʨʦʙʣʝʥʥʳʤ ʠʟ-

ʚʝʩʪʥʷʢʦʤ [2]. 

ʉʪʝʨʞʥʝʚʘʷ ʤʝʣʴʥʠʮʘ - ɻ ʪʦ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʙʘʨʘʙʘʥ ʜʣʠʥʦʡ 5,5 ʠ ʜʠʘʤʝʪ-

ʨʦʤ 4,5 ʤʝʪʨʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʚʤʝʩʪʝ ʩ ʩʳʨʴʝʤ ʠ ʚʦʜʦʡ ʚʨʘʱʘʝʪʩʷ ʂ 130 

ʪʦʥʥ ʩʪʘʣʴʥʳʭ ʩʪʝʨʞʥʝʡ ʩʝʯʝʥʠʝʤ ʦʪ 80 ʜʦ 110 ʤʠʣʣʠʤʝʪʨʦʚ. ʆʥʠ ʠ ʨʘʟʤʘ-

ʣʳʚʘʶʪ ʩʦʜʝʨʞʠʤʦʝ ʜʦ ʥʫʞʥʳʭ ʨʘʟʤʝʨʦʚ, ʩʤʝʰʠʚʘʶʪ ʠʟʚʝʩʪʥʷʢ ʠ ʛʣʠʥʫ ʩ 

ʚʦʜʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʰʣʘʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʥʘ ʟʘʚʦʜʝ ʚʳʨʘʙʘʪʳʚʘʶʪ 

ʢʣʠʥʢʝʨ - ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʠʟʚʝʩʪʥʷʢʘ ʠ ʛʣʠʥʳ ʚ ʩʪʝʨʞʥʝʚʦʡ ʤʝʣʴʥʠʮʝ ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʥʦ, ʚʩʝ ʧʦʜʘʝʪʩʷ 

ʚ ʩʪʨʦʛʦʡ ʧʨʦʧʦʨʮʠʠ, ʢʦʪʦʨʫʶ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʮʝʥʪʨʘʣʴʥʘʷ ʟʘʚʦʜʩʢʘʷ ʣʘʙʦ-

ʨʘʪʦʨʠʷ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʜʥʫ ʪʦʥʥʫ ʢʣʠʥʢʝʨʘ, ʛʦʨʥʳʡ ʮʝʭ ʜʦʣʞʝʥ ʧʝʨʝʤʦ-

ʣʦʪʴ 1300 ʢʠʣʦʛʨʘʤʤʦʚ ʠʟʚʝʩʪʥʷʢʘ ʠ 300 ʢʠʣʦʛʨʘʤʤʦʚ ʛʣʠʥʳ, ʚʩʝ ʵʪʦ ʩʤʝ-

ʰʠʚʘʝʪʩʷ ʩ ʚʦʜʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʛʨʫʙʦʤʦʣʦʪʳʡ 

ʰʣʘʤ - ʤʘʩʩʘ ʠʟ ʤʝʣʢʠʭ ʯʘʩʪʠʮ, ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʥʘʧʦʤʠʥʘʶʱʘʷ ʞʠʜʢʦʝ 

ʪʝʩʪʦ ʠʣʠ ʠʣ. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʠʟ ʩʪʝʨʞʥʷ ʥʘʩʦʩʘʤʠ ʧʝʨʝʢʘʯʠʚʘʶʪ ʚ ʜʚʘ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʰʣʘʤ ʙʘʩʩʝʡʥʘ ʝʤʢʦʩʪʴʶ ʜʦ 800 ʢʫʙʦʤʝʪʨʦʚ ʢʘʞʜʳʡ. 

ɻʨʫʙʦʤʦʣʦʪʳʡ ʰʣʘʤ ʠ ʝʩʪʴ ʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʛʦʨʥʦʛʦ ʮʝʭʘ. ɽʝ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʧʦʢʘ 1800 ʢʫʙʦʤʝʪʨʦʚ ʚ ʩʫʪʢʠ, ʘ ʧʨʦʝʢʪʥʘʷ ʤʦʱʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʣʠʥʠʠ 3000 ʢʫʙʦʤʝʪʨʦʚ, ʚ ʩʤʝʥʫ. 



35 

ʆʪʩʶʜʘ - ʠʟ ʩʝʨʝʙʨʠʩʪʳʭ, ʧʦʢʨʳʪʳʭ ʦʮʠʥʢʦʚʘʥʥʦʡ ʞʝʩʪʴʶ ʝʤʢʦʩʪʝʡ - 

ʰʣʘʤ ʧʦ ʩʪʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʠʘʤʝʪʨʦʤ 426 ʤʠʣʣʠʤʝʪʨʘ ʠ ʜʣʠʥʦʡ 

ʦʢʦʣʦ 3 ʢʠʣʦʤʝʪʨʦʚ ʧʦʜʘʝʪʩʷ ʥʘ ʛʣʘʚʥʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʣʦʱʘʜʢʫ ʟʘʚʦʜʘ. 

ʐʣʘʤ ʠʟ ʛʦʨʥʦʛʦ ʮʝʭʘ ʧʦʩʪʫʧʘʝʪ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʝʤʢʦ-

ʩʪʴʶ 8000 ʢʫʙʦʤʝʪʨʦʚ ʢʘʞʜʳʡ, ʛʜʝ ʦʥ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴ-

ʥʳʤʠ ʤʝʰʘʣʢʘʤʠ. ʆʪʩʶʜʘ ʦʥ ʥʘʩʦʩʘʤʠ ʧʝʨʝʢʘʯʠʚʘʝʪʩʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʚ 

ʩʳʨʴʝʚʫʶ ʤʝʣʴʥʠʮʫ - ʦʛʨʦʤʥʳʡ ʚʨʘʱʘʶʱʠʡʩʷ ʙʘʨʘʙʘʥ. 

ʉʫʜʘ ʞʝ ʧʦʩʪʫʧʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʠʨʠʪʥʳʝ ʦʛʘʨʢʠ (ʦʪʭʦʜʳ ʤʝʪʘʣʣʫʨ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ). ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʦʥʥʳ ʢʣʠʥʢʝʨʘ ʠʭ ʪʨʝʙʫʝʪʩʷ 

45-50 ʢʠʣʦʛʨʘʤʤʦʚ. ɺʩʷ ʵʪʘ ʤʘʩʩʘ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ, ʠʟʤʝʣʴʯʘʝʪʩʷ ʠ ʧʦʜʘʝʪʩʷ 

ʚ ʙʘʩʩʝʡʥʳ ʛʦʪʦʚʦʛʦ ʰʣʘʤʘ. 

ʐʣʘʤ ʙʘʩʩʝʡʥʦʚ ʰʣʘʤ ʧʦʜʘʝʪʩʷ ʚ ʧʝʯʠ, ʛʜʝ ʥʘʯʠʥʘʝʪʩʷ ʩʘʤʳʡ ʛʣʘʚʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ - ʧʦʣʫʯʝʥʠʷ ʢʣʠʥʢʝʨʘ. 

ʉʝʨʜʮʝ ʟʘʚʦʜʘ - ʛʠʛʘʥʪʩʢʘʷ ʧʝʯʴ ʦʙʞʠʛʘ ʢʣʠʥʢʝʨʘ. ɼʣʠʥʘ ʝʝ 185 ʤʝʪʨʝ., 

ʠ ʜʠʘʤʝʪʨ 5 ʤʝʪʨʦʚ. ɺ ʧʦʣʦʩʪʠ ʧʝʯʠ ʩʚʦʙʦʜʥʦ ʤʦʛ ʙʳ ʧʨʦʡʪʠ ʙʦʣʴʰʝʛʨʫʟ-

ʥʳʡ ʘʚʪʦʤʦʙʠʣʴ. ɺ ʧʝʯʠ ʧʦʜʚʝʰʝʥʦ 130 ʪʦʥʥ ʮʝʧʝʡ, ʢʦʪʦʨʳʡ ʩʣʫʞʘʪ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʦʪ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ ʰʣʘʤʘ. ʆʜʥʘ ʦʛʥʝʫʧʦʨʥʘʷ ʬʫʪʝʨʦʚʢʘ ʚʝ-

ʩʠʪ 1000 ʪʦʥʥ, ʘ ʩʘʤʘ ʧʝʯʴ - 2340 ʪʦʥʥ. ʇʝʯʴ ʜʝʣʘʝʪ ʦʜʠʥ ʦʙʦʨʦʪ ʟʘ 47-50 

ʩʝʢʫʥʜ. ɸ ʚʩʝʛʦ ʦʥʘ ʠʤʝʝʪ ʰʝʩʪʴ ʩʢʦʨʦʩʪʝʡ - ʧʷʪʴ ʨʘʙʦʯʠʭ ʠ ʦʜʥʫ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʘ. ʇʨʠ ʦʥʘ ʧʨʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʧʨʠʚʦʜʦʤ, ʜʝʣʘʷ ʯʝʪʳʨʝ 

ʦʙʦʨʦʪʘ ʚ ʯʘʩ. ʕʪʦ ʥʫʞʥʦ ʥʘ ʩʣʫʯʘʡ ʦʩʪʘʥʦʚʢʠ ʢʘʢʦʛʦ ʣʠʙʦ ʘʛʨʝʛʘʪʘ, ʩʚʷʟʘʥ-

ʥʦʛʦ ʩ ʧʝʯʴʶ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʛʦʨʷʯʫʶ ʧʝʯʴ ʥʝʣʴʟʷ ʦʩʪʘʥʦʚʠʪʴ. 

ɺ ʩʤʦʪʨʦʚʦʝ ʦʢʦʰʢʦ ʧʝʯʠ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʙʫʰʫʶʱʝʝ ʧʣʘʤʷ. ʇʝʨʝʢʘʪʳ-

ʚʘʷʩʴ ʧʦ ʭʦʜʫ ʚʨʘʱʝʥʠʷ ʧʝʯʠ, ʜʚʠʛʘʣʘʩʴ ʨʘʩʢʦʣʦʯʝʥʥʘʷ ʤʘʩʩʘ ʦʛʥʝʥʥʳʭ ʰʘ-

ʨʠʢʦʚ ʨʘʟʤʝʨʦʤ ʩ ʛʦʣʫʙʠʥʦʝ ʷʡʮʦ. ʕʪʦ - ʢʣʠʥʢʝʨ. ʕʪʦ ʪʦ, ʯʪʦ ʧʦʣʫʯʠʣʦʩʴ ʠʟ 

ʞʠʜʢʦʛʦ, ʩʤʝʪʘʥʦʦʙʨʘʟʥʦʛʦ ʰʣʘʤʘ. ɺ ʟʦʥʝ ʩʧʝʢʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ 

1400-1450 ʛʨʘʜʫʩʦʚ. 

ɿʜʝʩʴ ʢʣʠʥʢʝʨ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝ ʩʘʤʳʝ, ʨʘʩʢʘʣʝʥʥʳʝ ʰʘʨʠʢʠ. ɼʘʣʴʰʝ 

ʢʣʠʥʢʝʨ ʧʦʩʪʫʧʘʝʪ ʚ ʟʦʥʫ ʦʭʣʘʞʜʝʥʠʷ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʝʪ ʜʦ 12 ʛʨʘʜʫ-

ʩʦʚ. ʐʘʨʠʢʠ ʦʩʳʧʘʶʪʩʷ ʚ ʰʘʭʪʫ ʭʦʣʦʜʠʣʴʥʠʢʘ. ɿʘ ʪʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ (20-30 

ʤʠʥʫʪ), ʧʦʢʘ ʦʥ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʭʦʣʦʜʠʣʴʥʠʢ, ʢʣʠʥʢʝʨ ʦʩʪʳʚʘʝʪ ʜʦ 80 ʛʨʘ-

ʜʫʩʦʚ. 

ʀʟ ʭʦʣʦʜʠʣʴʥʠʢ ʦʩʪʳʚʰʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʛʘʣʝʨʝʠ ʢʣʠʥʢʝʨʥʳʤ ʪʨʘʥʩʧʦʨ-

ʪʝʨʦʤ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘʚʝʨʭ, ʛʜʝ ʩʧʝʮʠʘʣʴʥʳʝ ʩʢʨʝʙʢʦʚʳʝ ʪʨʘʥʩʧʦʨʪʝʨʳ ʨʘʩ-

ʧʨʝʜʝʣʷʶʪ ʝʛʦ ʧʦ ʰʝʩʪʠ ʩʠʣʦʩʥʳʤ ʙʘʥʢʘʤ ʝʤʢʦʩʪʴʶ 1800 ʢʫʙʦʤʝʪʨʦʚ ʢʘʞ-

ʜʳʡ. 

ʀʟ ʩʠʣʦʩʦʚ ʣʝʥʪʦʯʥʳʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʯʝʨʝʟ ʪʘʨʝʣʴʯʘʪʳʡ ʧʠʪʘʪʝʣʴ ʢʣʠʥ-

ʢʝʨ ʩ ʜʦʙʘʚʢʦʡ ʛʠʧʩʘ ʯʝʨʝʟ ʧʝʯʢʫ ʧʦʩʪʫʧʘʝʪ ʥʘ ʮʝʤʝʥʪʥʫʶ ʤʝʣʴʥʠʮʫ. ʆʥʘ 

ʪʦʯʥʦ ʪʘʢʘʷ ʞʝ ʧʦ ʨʘʟʤʝʨʘʤ, ʢʘʢ ʠ ʩʳʨʴʝʚʘʷ, ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʙʘʨʘʙʘʥʘ ʠʤʝ-

ʶʪʩʷ ʜʚʝ ʢʘʤʝʨʳ. ɺ ʧʝʨʚʦʡ ʠʟʤʝʣʴʯʘʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʶʪʩʷ ʩʪʘʣʴʥʳʝ 

ʰʦʨʳ. ɺʦ ʚʪʦʨʦʡ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʠʣʝʩʦʩ ʠʣʠ ʤʘʣʝʥʴʢʠʝ ʩʪʘʣʴʥʳʝ ʨʦʣʠʢʠ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʥʯʘʡʰʠʡ ʧʦʤʦʣ ʢʣʠʥʢʝʨʘ ʠ ʛʠʧʩʘ [4]. 
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ɺʩʝʛʦ 50 ʢʠʣʦʛʨʘʤʤʦʚ ʛʠʧʩʘ ʥʘ ʪʦʥʥʫ ʢʣʠʥʢʝʨʘ ʧʨʠʜʘʶʪ ʥʦʚʳʝ, ʦʯʝʥʴ 

ʮʝʥʥʳʝ ʢʘʯʝʩʪʚʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʘʤ ʧʦ ʩʝʙʝ ʮʝʤʝʥʪ ʦʙʣʘʜʘʝʪ ʥʝʞʝʣʘʪʝʣʴ-

ʥʦʡ ʜʣʷ ʩʪʨʦʠʪʝʣʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʙʳʩʪʨʦ çʩʭʚʘʪʳʚʘʪʴʩʷè. 

ʊʨʘʥʩʧʦʨʪʸʨʳ ʩ ʢʣʠʥʢʝʨʦʤ ʦʩʥʘʱʝʥʳ ʨʫʢʘʚʥʳʤʠ ʬʠʣʴʪʨʘʤʠ. ʇʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʩʚʷʟʘʥ, ʦʙʳʯʥʦ ʩ ʧʳʣʝʦʙʨʘʟʦʚʘʥʠʝʤ. ʅʘ ʟʘʚʦʜʝ ʦʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʣʠʢʦʤ ʫʣʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʟʚʝʥʴʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝ-

ʧʦʯʢʠ, ʥʘʯʠʥʘʷ ʦʪ ʛʦʨʥʦʛʦ ʮʝʭʘ ʠ ʢʦʥʯʘʷ ʮʝʤʝʥʪʥʳʤʠ ʩʠʣʦʩʘʤʠ. ʅʘ ʧʝʯʠ, 

ʥʘʧʨʠʤʝʨ, ʝʸ ʫʣʘʚʣʠʚʘʶʪ ʤʦʱʥʳʤʠ ʵʣʝʢʪʨʦʬʠʣʴʪʨʘʤʠ. 

ʉʦʙʨʘʥʥʘʷ ʧʳʣʴ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʚʩʪʨʷʭʠʚʘʥʠʷ ʧʦʧʘʜʘʝʪ ʚ ʧʳʣʝʩʙʦʨʥʠʢ 

ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʭʦʣʦʜʥʫʶ ʯʘʩʪʴ ʧʝʯʠ, ʛʜʝ ʩʤʝʰʠʚʘʶʪʩʷ ʩʦ ʩʚʝʞʠʤ 

ʰʣʘʤʦʤ ʠ ʠʜʸʪ ʥʘ ʦʙʞʠʛ. 

ʊʦʯʥʦ ʪʘʢ ʞʝ ʩʦʙʠʨʘʶʪʩʷ ʦʪʭʦʜʷʱʠʝ ʛʘʟʳ ʠ ʯʝʨʝʟ ʜʳʤʦʩʦʩʳ ʧʦʧʘʜʘʶʪ ʚ 

ʪʨʫʙʫ, ʦʪʪʫʜʘ ʦʙʝʟʚʨʝʞʝʥʥʳʝ ʫʭʦʜʷʪ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʨʦʯʥʳʡ ʟʘʩʣʦʥ ʧʳʣʠ ʦʙʝʩʧʝʯʝʥ ʠ ʥʘ ʧʫʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʮʝʤʝʥʪʘ. ʀʟ 

ʤʝʣʴʥʠʮʳ ʢʘʤʝʨʥʳʤ ʥʘʩʦʩʦʤ ʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʧʝʨʝʢʘ-

ʯʠʚʘʝʪʩʷ ʚ ʯʝʪʳʨʝ ʩʠʣʦʩʥʳʭ ʙʘʥʢʠ ʸʤʢʦʩʪʴʶ ʜʦ ʯʝʪʳʨʸʭ ʪʳʩʷʯ ʪʦʥʥ ʢʘʞʜʘʷ. 

ʉʠʣʦʩʘ ʮʝʤʝʥʪʘ ʠʤʝʶʪ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ. ʇʦ ʥʠʤ ʧʦʜʘʶʪʩʷ ʚʘʛʦʥʳ, ʠ ʮʝ-

ʤʝʥʪ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʟʚʝʰʝʥʥʳʡ, ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ ʸʤʢʦʩʪʠ. ɿʘ-

ʚʦʜ ʠʤʝʝʪ ʩʚʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ-ʜʚʘ ʪʝʧʣʦʚʦʟʘ, ʧʦʜʚʠʞʥʦʡ ʩʦ-

ʩʪʘʚ. ʉ ʟʘʚʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʮʝʤʝʥʪ ʚʳʚʦʟʠʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʘʥʮʠʶ çʎʝ-

ʤʝʥʪʥʘʷè ʠ ʟʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʩʪʘʚʳ ʚʦ ʚʩʝ ʢʦʥʮʳ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ɿʘ-

ʢʘʚʢʘʟʴʷ. 

ʇʝʨʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʚʳʨʘʙʘʪʳʚʘʝʪ ʝʞʝʜʥʝʚʥʦ 1700-1800 ʪʦʥʥ 

ʮʝʤʝʥʪʘ.  

ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʠʡ ʮʝʤʝʥʪʥʳʡ ʟʘʚʦʜ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ ʚʩʝʭ ʤʘʨʦʢ ʦʪ 200 ʜʦ 

600. ʊʘʢʦʡ ʮʝʤʝʥʪ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʸʤ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʤʦʣʘ ʢʣʠʥʢʝʨʘ ʠ ʘʢʪʠʚ-

ʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ (ʪʨʝʧʝʣ, ʜʠʘʪʦʤʠʜ, ʧʝʤʟʘ ʠ ʜʨʫʛʠʝ). ʆʥ ʜʝ-

ʰʝʚʣʝ ʦʙʳʯʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ, ʩʫʣʴʬʦʩʪʦʡʢʠʡ, ʥʝ ʨʘʟʨʫʰʘʝʪʩʷ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʤʦʨʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ, ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʦʙʲ-

ʝʢʪʦʚ ʚ ʩʦʣʦʥʯʘʢʦʚʳʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʦʯʚʘʭ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʙʝʪʦʥʥʳʭ ʜʝʪʘʣʝʡ ʟʘʚʦʜʩʢʠʤ ʩʧʦʩʦʙʦʤ ʩ ʧʨʦʧʘʨʠʚʘʥʠʝʤ. 

ʎʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʜʣʷ ʩʪʨʦʠʪʝʣʝʡ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘ-

ʣʦʤ ʠ ʧʦʵʪʦʤʫ ʥʝ ʟʨʷ ʥʘʟʳʚʘʶʪ çʭʣʝʙʦʤè ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɼʠʘʧʘʟʦʥ ʝʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ ʦʯʝʥʴ ʰʠʨʦʢ - ʦʪ ʩʦʦʨʫʞʝʥʠʷ ʛʠʛʘʥʪʩʢʠʭ ʧʣʦʪʠʥ ʜʦ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʟʫ-

ʙʦʚ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʠʭ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʜʝʨʝʚʦʤ ʠ ʤʝʪʘʣʣʦʤ. ʆʥ ʧʨʦʯʥʦ 

ʩʢʣʝʠʚʘʝʪʩʷ ʩʦ ʩʪʘʣʴʶ, ʛʨʘʚʠʝʤ, ʧʝʩʢʦʤ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʦʙʨʘʟʫʷ ʤʦʥʦ-

ʣʠʪ. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ: ʫʯʠʪʳʚʘʝʪʩʷ ʦʯʠʩʪʢʘ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ. 
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ɻɽʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʅɸʍʆɼʂʀ ʂʆʇʈʆʃʀʊʆɺ ɼʀʅʆɿɸɺʈʆɺ ɺ 

ʇɸʃɽʆʅʊʆʃʆɻʀʏɽʉʂʆʄ ɻʆʈʀɿʆʅʊɽ ʄʋʈʊʆʁʉʂʆʁ ʉɺʀʊʓ 

ɻʋʉʀʅʆʆɿɪʈʉʂʆʁ ɺʇɸɼʀʅʓ 

 

ʈʦʱʝʢʪʘʝʚ ʇʸʪʨ ɸʣʝʢʩʝʝʚʠʯ, 

 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠ, ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

670000, ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʛ. ʋʣʘʥ-ʋʜʵ, ʉʤʦʣʠʥʘ, 24ʘ 

ɹʘʪʫʝʚʘ ɸʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

 ʠʥʞʝʥʝʨ-ʛʝʦʣʦʛ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ,  

ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 670000, ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʛ. ʋʣʘʥ-ʋʜʵ, ʉʤʦʣʠʥʘ, 24ʘ 

 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʘ ʪʘʬʦʥʦʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʧʨʦʣʠʪʘʤ ʜʠʥʦʟʘʚʨʦʚ, ʚʧʝʨʚʳʝ 

ʥʘʡʜʝʥʥʳʭ ʥʘʤʠ ʚ ʩʦʩʪʘʚʝ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ (ʜʠʥʦʟʘʚʨʦʚʦʛʦ) ʛʦʨʠʟʦʥʪʘ 

ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ɿʘʙʘʡʢʘʣʴʷ. ʂʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʣʠʪʦʣʦʛʠʷ ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʤʦʨʬʦʣʦʛʠʷ, ʩʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ ʢʦʧʨʦʣʠ-

ʪʦʚ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʧʨʦʣʠʪʦʚ ʦʪ ʣʠʪʦ-

ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʢʨʝʮʠʡ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʛʫʩʠʥʦʦʟʸʨʩʢʦʡ ʩʝʨʠʠ, ʩʦʦʙ-

ʨʘʞʝʥʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʭ ʢ ʜʠʥʦʟʘʚʨʘʤ, ʩʪʨʘʪʠʛʨʘ-

ʬʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʬʦʥʦʤʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʜʠʥʦʟʘʚʨʦʚʳʡ ʛʦʨʠʟʦʥʪ, 

ʢʦʧʨʦʣʠʪʳ ʜʠʥʦʟʘʚʨʦʚ, ʤʦʨʬʦʣʦʛʠʷ, ʩʪʨʦʝʥʠʝ, ʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʪʨʘʪʠ-

ʛʨʘʬʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

 

ɺ ɿʘʙʘʡʢʘʣʴʝ ɻ.ɸ. ɼʤʠʪʨʠʝʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚʳʜʝʣʝʥ ʜʠʥʦʟʘʚʨʦʚʳʡ ʛʦ-

ʨʠʟʦʥʪ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʚʝʨʭʘʤ ʤʫʨʪʦʡʩʢʦʡ ʩʚʠʪʳ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ɻʫʩʠʥʦʛʦ ʦʟʝʨʘ ʫ ʧʦʜʥʦʞʴʷ 

ʍʘʤʙʠʥʩʢʦʛʦ ʭʨʝʙʪʘ [1,2]. ʊʦʯʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʨʠʟʦʥʪʘ 

ʵʪʠʤ ʘʚʪʦʨʦʤ ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ çʂʦʩʪʝʥʦʩʥʳʝ ʬʘʮʠʠ ʦʟʸʨʥʦ-ʨʝʯʥʳʭ ʦʪʣʦ-

ʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʤʝʟʦʟʦʷ ɹʫʨʷʪʠʠè ʚ ʢʥʠʛʝ çʄʝʟʦʟʦʡʩʢʠʝ ʠ ʢʘʡʥʦʟʦʡʩʢʠʝ 

ʦʟʸʨʘ ʉʠʙʠʨʠè. ʇʦʣʦʞʝʥʠʝ ʢʦʩʪʝʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʨʘʟʨʝʟʝ ʩʚʠʪʳ ʧʦʢʘ-

ʟʘʥʦ ɺ.ʄ. ʉʢʦʙʣʦ ʚ ʢʥʠʛʝ çʂʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʚʝʨʭʥʠʡ ʤʝʟʦʟʦʡ ʇʨʠʙʘʡʢʘʣʴʷ 

ʠ ɿʘʙʘʡʢʘʣʴʷè ʥʘ ʨʠʩ. 40 [3], ʛʜʝ ʢʦʩʪʝʥʦʩʥʳʝ ʩʣʦʠ ʤʫʨʪʦʡʩʢʦʡ ʩʚʠʪʳ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʚ 40-45ʤ. ʥʠʞʝ ʧʝʩʯʘʥʠʢʦʚ ʫʙʫʢʫʥʩʢʦʡ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʦ, ʯʪʦ 

çʈʘʟʨʝʟ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʝʚʝʨʦ ï ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ɻʫʩʠʥʦʦʟʸʨ-

ʩʢʦʡ ʚʧʘʜʠʥʳ (ʩ ʢʦʩʪʝʥʦʩʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʘʭʦʜʠʪʩʷ) ʧʦ ʦʚʨʘʛʫ ʶʞʥʝʝ 

ʧʘʜʠ ʅʘʨʳʥ-ɻʦʣè [3, ʩ.126]. ʋʪʦʯʥʠʤ, ʯʪʦ ʵʪʦ ʧʝʨʚʳʡ ʢ ʶʛʫ ʦʪ ʅʘʨʳʥ-ɻʦʣʘ 

(ʩʦʚʨ. ʅʘʨʳʥ-ɻʦʨʭʦʥ) ʠʤʝʥʥʦ ʦʚʨʘʛ, ʘ ʥʝ ʣʦʛ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɺʠʜ ʥʘ ʦʚʨʘʛ ʩ ʦʩʪʘʪʢʘʤʠ ʜʠʥʦʟʘʚʨʦʚ. 1- ʩʣʦʡ ʤʝʣʢʦʛʘʣʝʯʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ (?) ʧʘʯʢʠ ʛʨʘʚʝʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʩ 

ʢʦʧʨʦʣʠʪʘʤʠ (2), 3 - ʤʝʩʪʘ ʥʘʭʦʜʦʢ ʢʦʧʨʦʣʠʪʦʚ (ʨʳʞʠʝ ʧʷʪʥʘ).  

4- ʚʝʨʭʥʝʶʨʩʢʠʝ ʚʫʣʢʘʥʠʪʳ. 

 

ɸʚʪʦʨʳ ʚʤʝʩʪʝ ʩ ʛʨʫʧʧʦʡ ʩʪʫʜʝʥʪʦʚ ɹʫʨʷʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʧʦʩʝʪʠʣʠ ʠ ʦʙʩʣʝʜʦʚʘʣʠ ʵʪʦʪ ʨʘʟʨʝʟ ʚ ʠʶʣʝ ʪʝʢʫʱʝʛʦ (2018) ʛʦʜʘ. 

ʅʘʤʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʢʦʩʪʝʥʦʩʥʳʝ ʩʣʦʠ ʛʨʘʚʝʣʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ ʦʩʪʘʪʢʘʤʠ 

ʪʦʥʢʠʭ ʦʢʘʤʝʥʝʚʰʠʭ(?) ʢʦʩʪʝʡ ʞʠʚʦʪʥʳʭ (ʨʠʩ.3), ʜʨʝʚʝʩʥʳʭ ʦʩʪʘʪʢʦʚ ʠ (ʩʘ-

ʤʦʝ ʛʣʘʚʥʦʝ) ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʜʝʩʴ ʢʦʧʨʦʣʠʪʦʚ ʜʠʥʦʟʘʚʨʦʚ, ʥʠʢʦʛʜʘ 

ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʚʰʠʭʩʷ. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʨʘʥʴʰʝ ʦʰʠʙʦʯʥʦ ʦʪʥʦʩʠʣʠʩʴ ʢ ʢʘʨ-

ʙʦʥʘʪʥʳʤ ʢʦʥʢʨʝʮʠʷʤ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʣʦʞʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ ɺ.ʄ. ʉʢʦʙʣʦ ʠ ʜʨ. ʥʘ ʠʟʫʯʝʥ-

ʥʦʤ ʫʯʘʩʪʢʝ ʨʘʟʨʝʟʤʫʨʪʦʡʩʢʠʡ ʩʚʠʪʳ (ʦʥ ʞʝ ï ʩʪʨʘʪʦʪʠʧ) ʯʸʪʢʦ ʧʦʜʨʘʟʜʝʣʷ-

ʝʪʩʷ ʥʘ ʢʦʥʛʣʦʤʝʨʘʪʦʚʳʡ ʠ ʧʝʩʯʘʥʠʢʦʚʳʡ ʛʦʨʠʟʦʥʪʳ ʠʣʠ ʧʘʯʢʠ. çɺ ʥʠʟʘʭ 

ʧʝʨʚʦʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝ ʛʘʣʝʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʩʮʝʤʝʥʪʠ-

ʨʦʚʘʥʥʳʝ ʛʨʘʚʝʣʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʉʦʨʪʠʨʦʚʢʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʥʠʞʝ ʩʨʝʜʥʝʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʪʦʣʱʝ ʨʘʟʣʠʯʠʤʳ ʦʪʜʝʣʴʥʳʝ ʧʣʘʩʪʳ. ɺʚʝʨʭ 

ʧʦ ʨʘʟʨʝʟʫ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʤʝʣʢʦʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʦʱʥʦʩʪʴ ʧʝʩʯʘʥʠʢʦʚʳʭ ʧʨʦʩʣʦʝʚè [3, ʩʪʨ. 126]. ɺ ʨʘʟʨʝʟʝ 

ʚʝʨʭʥʝʡ ʧʘʯʢʠ ʠʤ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʩʥʠʟʫ ï ʚʚʝʨʭ: 

1. ɻʨʘʚʝʣʠʪʳ ʠ ʤʝʣʢʦʛʘʣʝʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩ ʜʚʫʩʪʚʦʨʯʘʪʳʤʠ ʤʦ-
ʣʶʩʢʘʤʠ, ʤʦʱʥʦʩʪʴʶ ï 5,3ʤ. 

2. ɺʳʰʝ ʟʘʣʝʛʘʝʪ ʩʣʦʡ ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʭ ʛʨʘʚʝʣʠʪʦʚ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ 
ʢʦʥʢʨʝʮʠʷʤʠ, ʤʦʱʥʦʩʪʴʶ ï 10ʤ. 
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3. ʅʘ ʥʸʤ ʟʘʣʝʛʘʶʪ ʤʝʣʢʦ ʛʘʣʝʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩ ʛʨʘʚʝʣʠʪʘʤʠ ʚ ʮʝ-
ʤʝʥʪʝ ʩ ʢʦʩʪʷʤʠ ʜʠʥʦʟʘʚʨʦʚ ï 10ʤ. 

4. ɿʘʪʝʤ ï ʩʨʝʜʥʝ ʠ ʤʝʣʢʦ ʛʘʣʝʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩ ʛʣʠʥʠʩʪʳʤʠ ʛʨʘʚʝ-

ʣʠʪʘʤʠ ʚ ʮʝʤʝʥʪʝ,ʩʤʝʥʷʶʱʠʝʩʷ ʚ ʩʝʨʝʜʠʥʝ ʠʥʪʝʨʚʘʣʘ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ, ʯʘ-

ʩʪʦ ʛʨʘʚʝʣʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ï 26,6ʤ. 

5. ɺʳʰʝ ʦʥʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʩʤʝʥʷʶʪʩʷ ʛʨʘʚʝʣʠʩʪʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʮʝ ʠʥʪʝʨʚʘʣʘ ʩʤʝʥʷʶʪʩʷ ʤʝʣʢʦ ï ʩʨʝʜʥʝ-ʛʘʣʝʯ-

ʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʩ ʧʝʩʯʘʥʠʢʦʚʳʤ ʮʝʤʝʥʪʦʤ ï 6ʤ. 

6. ʀʭ ʧʝʨʝʢʨʳʚʘʝʪ ʩʣʦʡ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʦʚ ï 9ʤ. 

7. ɿʘʚʝʨʰʘʝʪ ʨʘʟʨʝʟ ʚʝʨʭʥʝʡ ʧʘʯʢʠ ʤʫʨʪʦʡʩʢʦʡ ʩʚʠʪʳ ʩʣʦʡ ʤʝʣʢʦʛʘʣʝʯ-

ʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ï 7ʤ. ɺʳʰʝ ʦʥʠ ʩʤʝʥʷʶʪʩʷ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʘʤʠ ʠ ʧʝʩʯʘ-

ʥʠʢʘʤʠ ʫʙʫʢʫʥʩʢʦʡ ʩʚʠʪʳ. 

 ʈʘʟʨʝʟ ʩʦʩʪʘʚʣʝʥ ʧʦ ʨʠʩʫʥʢʫ ˉ 40 ʢʥʠʛʠ çʂʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʚʝʨʭʥʠʡ 

ʤʝʟʦʟʦʡé [3, ʩ.126]. ʀʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʩʣʦʸʚ ʧʨʦʠʟʚʝʜʝʥʳ ʛʨʘʬʠʯʝ-

ʩʢʠʤ ʧʫʪʸʤ. 

ʇʨʠ ʧʨʦʚʝʨʢʝ ʵʪʦʛʦ ʨʘʟʨʝʟʘ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʝʛʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʸʚ ʥʘ ʫʯʘʩʪʢʝ ʠʭ ʚʳʭʦʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʚʘ-

ʣʝʥʘ ʧʝʩʯʘʥʦ ï ʱʝʙʥʠʩʪʳʤʠ ʦʩʳʧʷʤʠ, ʚʦʟʤʦʞʥʦ ʚ ʩʣʝʜʩʪʚʠʠ, ʧʨʦʚʦʜʠʚ-

ʰʠʭʩʷ ʟʜʝʩʴ ʨʘʩʢʦʧʦʢ (ʨʠʩ. 1-2). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʙʥʘ-

ʞʝʥʠʷʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʥʘʤʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʤʝʣʢʠʝ ʢʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʦʯʝ-

ʚʠʜʥʦ ʜʠʥʦʟʘʚʨʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʜʝʩʴ ʢʦʩʪʝʥʦʩʥʦʛʦ (ʜʠ-

ʥʦʟʘʚʨʦʚʦʛʦ) ʛʦʨʠʟʦʥʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ ɻ.ɸ. ɼʤʠʪʨʠʝʚʳʤ ʠ ʢʨʦʤʝ ʵʪʦʛʦ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʨʦʣʠʪʦʚ ʜʠʥʦʟʘʚʨʦʚ (ʩʤ. ʥʠʞʝ). 

 ʉʦʛʣʘʩʥʦ ɺ.ʄ. ʉʢʦʙʣʦ ʠ ʜʨ. ʚʝʨʭʥʝʤʫʨʪʦʡʩʢʘʷ ʪʦʣʱʘ, ʚʤʝʱʘʶʱʘʷ ʜʠ-

ʥʦʟʘʚʨʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʭ ʛʨʘʚʝʣʠʪʦʚ ʩ çʢʘʨʙʦ-

ʥʘʪʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠè (ʩʣʦʡ 2), ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʤʝʣʢʦʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝ-

ʨʘʪʘʭ ʩ ʜʚʫʭʩʪʚʦʨʯʘʪʳʤʠ ʤʦʣʶʩʢʘʤʠ (ʩʣʦʡ 1) [3, ʩ.126]. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ 

ʵʪʦ ʤʝʩʪʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʝʚʦʛʦ 

ʙʦʨʪʘ ʦʚʨʘʛʘ ʠ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1 ʠ 3. ʅʘ ʨʠʩ. 1 ʢʦʥʛʣʦʤʝʨʘʪʳ ʚʳʜʝʣʷʶʪʩʷ 

ʩʚʦʠʤ ʢʨʘʩʥʦʚʘʪʳʤ ʮʚʝʪʦʤ ʧʦʜ ʦʩʳʧʷʤʠ ʚʳʰʝʣʝʞʘʱʠʭ ʛʣʠʥʠʩʪʳʭ ʛʨʘʚʝʣʠ-

ʪʦʚ. ʅʘ ʨʠʩ. 3 ʠʟʦʙʨʘʞʸʥ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʥʠʤʠ, ʧʦʜʯʸʨʢʥʫʪʳʡ ʙʝʣʸʩʳʤʠ ʢʦ-

ʧʨʦʣʠʪʘʤʠ, ʟʘʣʝʛʘʶʱʠʤʠ ʥʘ ʢʦʥʛʣʦʤʝʨʘʪʘʭ. ʅʠʞʝ ʵʪʦʛʦ ʢʦʥʪʘʢʪʘ ʢʦʧʨʦ-

ʣʠʪʳ ʥʘʤʠ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. 

 ɺʳʰʝ ʢʦʥʪʘʢʪʘ ʟʘʣʝʛʘʝʪ ʪʦʣʱʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʧʘʣʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ 

ʠ ʨʳʞʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʣʦʷʤ 4,5, ʠ 6 ʨʘʟʨʝʟʘ ɺ. ʄ. 

ʉʢʦʙʣʦ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʩʠʣʴʥʦ ʦʩʳʧʘʚʰʠʝʩʷ ʦʙʥʘʞʝʥʠʷ ʟʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ 18-20 ʧʘʨ ʪʘʢʠʭ ʩʣʦʸʚ. ʍʘʨʘʢʪʝʨ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʧʦʨʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʥʘʠʙʦʣʝʝ ʦʙʥʘʞʸʥʥʦʡ ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʪʦʡ ʪʦʣʱʠ. ɿʜʝʩʴ ʥʘ ʧʘʣʝʚʳʭ 

ʧʝʩʯʘʥʠʢʘʭ (0,2ʤ) ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʩʣʦʡ ʨʳʞʠʭ ʨʘʟʥʦ ʛʘʣʝʯʥʳʭ ʛʨʘʚʝ-

ʣʠʪʦʚ (0,5ʤ.) ʩ ʛʘʣʴʢʦʡ ʩʨʝʜʥʝʡ ʦʢʘʪʘʥʥʦʩʪʠ ʠ ʣʠʥʟʘʤʠ ʛʨʫʙʦ ʟʝʨʥʠʩʪʳʭ ʧʝʩ-

ʯʘʥʠʢʦʚ. 

 ʅʘ ʥʠʭ ʣʝʞʠʪ ʩʣʦʡ ʦʨʘʥʞʝʚʦ ʢʨʘʩʥʳʭ ʢʦʥʛʣʦʙʨʝʢʯʠʡ ʩ ʷʨʢʦ ʨʳʞʠʤ ʧʝʩ-

ʯʘʥʠʢʦʚʳʤ ʮʝʤʝʥʪʦʤ 0,2ʤ. 
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 ɺʳʰʝ ʟʘʣʝʛʘʝʪ ʩʣʦʡ (1,5ʤ) ʩʝʨʳʭ ʛʨʫʙʦ ʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ ʨʝʜʢʦʡ 

çʛʨʘʚʝʣʠʩʪʦʡè ʛʘʣʴʢʦʡ, ʢʦʪʦʨʳʡ ʩʤʝʥʷʝʪʩʷ ʧʨʦʩʣʦʝʤ (0,15ʤ) ʛʨʘʚʝʣʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ. 

ɽʱʸ ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥ ʩʣʦʡ ʧʘʣʝʚʳʭ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʛʨʘʚʝʣʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ (0,6ʤ). ɽʛʦ ʧʝʨʝʢʨʳʚʘʝʪ ʩʣʦʡ (0,15ʤ) ʢʨʘʩʥʳʭ ʛʨʘʚʝʣʠʩʪʳʭ ʧʝʩ-

ʯʘʥʠʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʚʥʦʚʴ ʟʘʣʝʛʘʝʪ ʩʣʦʡ (0,8-1,0 ʤ) ʟʝʣʝʥʦʚʘʪʦ- ʩʝʨʳʭ ʧʝʩ-

ʯʘʥʠʩʪʳʭ ʛʨʘʚʝʣʠʪʦʚ, ʧʝʨʝʢʨʳʪʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʱʥʳʤ (0,3 ʤ) ʩʣʦʝʤ 

ʢʨʘʩʥʦ-ʨʳʞʠʭ ʛʨʘʚʝʣʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ. 

 ʅʘ ʥʠʭ ʣʝʞʠʪ ʩʣʦʡ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʧʝʩʯʘʥʠʩʪʳʭ ʛʨʘʚʝʣʠʪʦʚ (1,5ʤ). 

ʇʦʪʦʤ ʩʣʦʡ (0,15ʤ.) ʨʳʞʠʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʥʘʢʦʥʝʮ - ʩʣʦʡ (1,0ʤ?) ʟʝʣʝʥʦʚʘʪʦ-

ʩʝʨʳʭ ʧʝʩʯʘʥʠʩʪʳʭ ʛʨʘʚʝʣʠʪʦʚ. 

 ɺʝʨʭʥʠʡ ʩʣʦʡ ʟʘʩʳʧʘʥ ʧʝʩʯʘʥʦ ʱʝʙʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʝʨʝʨʳʚ ʚ ʦʙ-

ʥʘʞʝʥʠʠ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ 1,5-2,0ʤ. ʈʘʟʨʝʟ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʘ ʶʞʥʦʤ ʙʦʨʪʫ 

ʥʝʙʦʣʴʰʦʛʦ ʚʝʨʭʥʝʛʦ ʨʘʩʧʘʜʦʯʢʘ. ɿʜʝʩʴ ʦʙʥʘʞʝʥʳ ʜʚʘ ʩʣʦʷ ʧʦʨʦʜ, ʤʦʱʥʦ-

ʩʪʴʶ ʧʦ 30-40ʩʤ. ʅʠʞʥʠʡ ï ʩʝʨʳʝ, ʩʣʦʠʩʪʳʝ, ʛʨʫʙʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ, 

ʚʝʨʭʥʠʡ- ʢʨʘʩʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩ ʧʣʦʭʦ ʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʦʡ. ɺ ʧʝʩʯʘʥʠʢʦ-

ʚʦʤ ʩʣʦʝ ʚ ʦʪʚʘʣʠʚʰʠʭʩʷ ʧʣʠʪʘʭ ʵʪʠʭ ʧʝʩʯʘʥʠʢʦʚ ʥʘʤʠ ʠ ʙʳʣʠ ʥʘʡʜʝʥʳ 

ʦʩʪʘʪʢʠ ʪʦʥʢʠʭ (0,8-1,0ʩʤ) ʢʦʩʪʝʡ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʜʠʥʦʟʘʚʨʦʚ (ʨʠʩ.4). 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʧʦʩʣʝʜʥʠʝ ʩʣʦʠ ʤʫʨʪʦʡʩʢʦʡ ʩʚʠʪʳ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

(ʨʠʩ.2ʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʥʘʭʦʜʢʠ ʢʦʩʪʝʡ ʨʘʩʰʠʨʷʶʪ ʤʦʱʥʦʩʪʴ ʢʦʩʪʝ-

ʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʦ ʩʘʤʦʛʦ ʢʦʥʪʘʢʪʘ ʤʫʨʪʦʡʩʢʦʡ ʠ ʫʙʫʢʫʥʩʢʦʡ ʩʚʠʪ - ʪ.ʝ. 

ʜʦ 30-35ʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʨʘʥʠʮʘ ʩʚʠʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦʡ ʩʤʝʥʦʡ 

ʨʝʞʠʤʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ çʦʧʦʣʟʥʝʚʦʡè ʥʘ çʨʝʯʥʦʡè, ʚʳʨʘʞʝʥʥʦʡ ʢʨʫʧ-

ʥʳʤʠ, ʤʦʱʥʦʩʪʴʶ 1,5 ʤ, ʢʦʩʦʩʣʦʠʩʪʳʤʠ ʩʝʨʠʷʤʠ ʚ ʧʝʩʯʘʥʠʢʘʭ ʠ ʛʨʘʚʝʣʠʪʘʭ 

ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʨʝʜʝʣʴʥʦ-ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ 

ʚʦʜʳ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ. 

ʆʩʤʦʪʨ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ (ʜʠʥʦʟʘʚʨʦʚʦʛʦ) ʛʦʨʠʟʦʥʪʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʙʝʟ ʨʘʩʢʦʧʦʢ ʥʘʡʪʠ ʟʜʝʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʩʪʥʳʝ ʦʩʪʘʪʢʠ ʞʠ-

ʚʦʪʥʳʭ ʤʘʣʦʚʝʨʦʷʪʥʦ. ʈʘʩʢʦʧʢʠ ʞʝ ʧʨʠʚʝʣʠ ʙʳ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʢʣʦʥʦʚ ʠ ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʢʦʧʨʦʣʠʪʦʚ ʜʠʥʦʟʘʚʨʦʚ. ʇʦʵʪʦʤʫ ʚʩʸ ʥʘʰʝ ʚʥʠ-

ʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ ʵʪʠʭ ʵʢʩʢʨʝʤʝʥʪʦʚ ʜʠʥʦʟʘʚʨʦʚ. ɺ ʦʪʣʦʞʝ-

ʥʠʷʭ ʤʫʨʪʦʡʩʢʦʡ ʩʚʠʪʳ ʦʥʠ ʟʘʣʝʛʘʶʪ ʚ ʚʠʜʝ ʧʨʝʨʳʚʠʩʪʳʭ ʩʣʦʸʚ (ʨʠʩ.3) ʠ ʚ 

ʨʘʟʨʦʟʥʝʥʥʳʭ ʚʢʣʶʯʝʥʠʷʭ ʚ ʧʝʩʯʘʥʦ ʛʨʘʚʠʡʥʳʭ ʧʦʨʦʜʘʭ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʳʭʦʜʘʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʦʸʚ 2,4, ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ 

ʵʪʦʡ ʩʚʠʪʳ, ʥʘ ʧʨʠʚʝʜʸʥʥʦʤ ʚʳʰʝ ʨʘʟʨʝʟʝ ɺ.ʄ. ʉʢʦʙʣʦ. 
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ʈʠʩ.2. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʤʫʨʪʦʡʩʢʦʡ ʩʚʠʪʳ, ʧʝʨʝʢʨʳʚʘʶʱʘʷ 

ʢʘʧʨʦʣʠʪʦʥʦʩʥʫʶ ʧʘʯʢʫ ʧʦʨʦʜ (ʘ, ʙ): 1 - ʨʳʞʠʝ ʩʣʦʠ ʤʝʣʢʦʛʘʣʝʯʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ, 2 - ʛʨʘʚʝʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ. ʂʦʥʛʣʦʤʝʨʘʪʦʚʳʡ ʠ 

ʧʝʩʯʘʥʠʢʦʚʳʡ ʩʣʦʠ (ʘ). ɺ ʥʠʞʥʝʤ ʧʝʩʯʘʥʠʢʦʚʦʤ ʩʣʦʝ ʥʘʤʠ ʙʳʣʠ ʥʘʡʜʝʥʳ 

ʦʩʪʘʪʢʠ ʢʦʩʪʝʡ. 

  

ʅʘʡʜʝʥʥʳʝ ʢʦʧʨʦʣʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʚʝʪʣʦ- ʩʝʨʳʝ, ʞʸʣʪʳʝ ʠʣʠ 

ʦʨʘʥʞʝʚʳʝ çʣʝʧʸʰʢʠè, ʥʝʧʨʘʚʠʣʴʥʳʝ ʢʦʤʢʦʚʘʪʳʝ ʠʣʠ ʛʨʠʙʦʚʠʜʥʳʝ 

ʦʙʦʩʦʙʣʝʥʠʷ - çʢʘʨʘʚʘʠè ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʳʝ çʢʦʚʨʠʞʢʠè, ʨʝʞʝ - ʦʢʨʫʛʣʳʝ 

ʦʢʘʤʝʥʝʣʦʩʪʠ ʠʣʠ ʩʧʠʨʘʣʴʥʦ ʠʟʦʛʥʫʪʳʝ çʢʦʣʙʘʩʢʠè. ʆʥʠ ʦʯʝʥʴ ʧʦʭʦʞʠ ʥʘ 

ʩʚʸʨʥʫʪʳʝ ʚ ʧʠʨʘʤʠʜʘʣʴʥʳʝ ʩʧʠʨʘʣʠ ʝʱʸ ʧʣʘʩʪʠʯʥʳʝ ʵʢʩʢʨʝʤʝʥʪʳ ʪʦʣʴʢʦ 

ʯʪʦ ʚʳʰʝʜʰʠʝ ʠʟ ʞʠʚʦʪʥʦʛʦ. ʏʝʤ ʦʥʠ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʠ ʷʚʣʷʶʪʩʷ. ʇʨʠ 

ʵʪʦʤ ʣʝʧʸʰʢʠ ʦʯʝʚʠʜʥʦ ʦʙʨʘʟʦʚʘʥʳ ʞʠʜʢʠʤ ʧʦʤʸʪʦʤ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʬʦʨʤʳ ʧʣʘʩʪʠʯʥʳʤʠ (ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʣʘʩʪʠʣʠʥʘ) ʵʢʩʢʨʝʤʝʥʪʘʤʠ. ɺʩʝ ʦʥʠ 

ʪʨʝʱʠʥʦʚʘʪʳʝ. ʇʨʠʯʸʤ ʪʨʝʱʠʥʳ ʥʘʠʙʦʣʝʝ ʯʸʪʢʦ ʧʨʦʷʚʣʝʥʳ ʚ ʦʢʨʫʛʣʳʭ ʠ 

ʩʧʠʨʘʣʝʚʠʜʥʳʭ ʢʦʧʨʦʣʠʪʘʭ. ʇʦ ʬʦʨʤʝ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʝʱʠʥʘʤ ʫʩʳʭʘʥʠʷ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʧʨʦʣʠʪʦʚ ʯʘʩʪʦ ʦʪʤʝʯʘʶʪʩʷ ʚʜʘʚʣʝʥʥʳʝ (ʠʣʠ ʟʘʭʚʘʯʝʥ-

ʥʳʝ) ʤʝʣʢʠʝ ʦʙʣʦʤʢʠ ʧʦʨʦʜ (ʱʝʙʥʷ). ɺʦ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʷʭ ʢʦʧʨʦʣʠʪʦʚ ʪʘ-

ʢʠʭ ʚʢʣʶʯʝʥʠʡ ʥʝʪ. ɺʥʫʪʨʝʥʥʠʝ ʯʘʩʪʠ ʢʦʧʨʦʣʠʪʦʚ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʦʜʥʦ-

ʨʦʜʥʳʝ, ʪʦʥʢʦ - ʩʢʨʳʪʦ-ʟʝʨʥʠʩʪʳʝ, ʨʝʜʢʦ ʩ ʧʣʦʭʦ ʚʳʨʘʞʝʥʥʳʤʠ ʩʪʠʣʣʦʣʠ-

ʪʦʧʦʜʦʙʥʳʤʠ ʪʝʢʩʪʫʨʘʤʠ ʠʣʠ ʩʪʨʫʢʪʫʨʘʤʠ. ɺ ʦʢʨʫʛʣʳʭ ʛʨʠʙʦʚʠʜʥʳʭ ʢʦ-

ʧʨʦʣʠʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ ʥʝʧʨʘʚʠʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ. ɺʥʝʰ-

ʥʠʝ ʯʘʩʪʠ (ʪʦʣʩʪʘʷ ʢʦʨʘ) ʩʣʦʞʝʥʳ ʩʚʝʪʣʳʤʠ, ʞʸʣʪʳʤʠ, ʧʣʦʪʥʳʤʠ ʢʦʧʨʦʣʠ-

ʪʘʤʠ. ɺʥʫʪʨʝʥʥʝ - ʙʦʣʝʝ ʨʳʭʣʳʤʠ ʦʨʘʥʞʝʚʳʤʠ, ʢʨʫʧʯʘʪʳʤʠ ʦʙʨʘʟʦʚʘʥʠ-

ʷʤʠ. ʈʘʟʤʝʨʳ ʥʘʡʜʝʥʥʳʭ ʢʦʧʨʦʣʠʪʦʚ ʦʪ 4-5 ʜʦ 25-50ʩʤ. ʚ ʧʦʧʝʨʝʯʥʠʢʝ. 

ʆʪʣʠʯʠʷ ʢʦʧʨʦʣʠʪʦʚ ʦʪ ʢʦʥʢʨʝʮʠʡ ʩʣʝʜʫʶʱʠʝ: ʢʦʥʢʨʝʮʠʠ- ʦʢʨʫʛʣʳʝ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʯʘʩʪʦ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ ʟʦʥʘʣʴʥʳʝ ʠʣʠ ʨʘʜʠʘʣʴʥʦ ʣʫʯʠʩʪʳʝ ʩ ʦʙʷ-

ʟʘʪʝʣʴʥʳʤ ʟʘʨʦʜʳʰʝʤ ʚ ʮʝʥʪʨʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʠʥʦʨʦʜʥʳʤ ʪʝʣʦʤ, ʚʦʢʨʫʛ 

ʢʦʪʦʨʦʛʦ ʠ ʦʙʨʘʟʫʝʪʩʷ ʢʦʥʢʨʝʮʠʷ, ʧʨʠʯʸʤ ʦʢʦʣʦ ʢʘʞʜʦʛʦ ʠʥʦʨʦʜʥʦʛʦ ʚʢʣʶ-

ʯʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʩʚʦʷ ʢʦʥʢʨʝʮʠʷ. ɺ ʢʦʧʨʦʣʠʪʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʤʠ 

ʠ ʚʳʧʘʚʰʠʭ ʥʘ ʟʝʤʣʶ, ʠʥʦʨʦʜʥʳʝ ʪʝʣʘ - ʱʝʙʝʥʴ ʠ ʜʨ. ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ 

ʚʜʘʚʣʝʥʥʳʤʠ ʩʥʘʨʫʞʠ ʚʦ ʚʥʝʰʥʶʶ ʯʘʩʪʴ ʢʦʧʨʦʣʠʪʘ, ʢʦʛʜʘ ʦʥ ʙʳʣ ʝʱʸ ʧʣʘ-



43 

ʩʪʠʯʥʳʤ, ʯʪʦ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ (ʩʤ. ʨʠʩ.5ʛ). ɺʦ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʷʭ ʢʦʧʨʦʣʠ-

ʪʦʚ ʱʝʙʥʷ ʠʣʠ ʜʨʫʛʠʭ ʠʥʦʨʦʜʥʳʭ ʚʢʣʶʯʝʥʠʡ ʥʝʪ. ʂʨʦʤʝ ʵʪʦʛʦ ʫ ʢʦʧʨʦʣʠʪʦʚ 

ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʩʪʦ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦ-

ʪʦʨʫʶ ʦʥʠ ʫʧʘʣʠ, ʯʝʛʦ ʥʝʪ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫ ʢʦʥʢʨʝʮʠʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʚʥʫʪʨʠ ʦʩʘʜʢʘ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʣʠʯʠʝʤ ʢʦʧʨʦʣʠʪʦʚ ʠ ʢʦʥʢʨʝʮʠʡ ̫ ʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʫ ʢʦʧʨʦʣʠʪʦʚ ʪʨʝʱʠʥ ʫʩʳʭʘʥʠʷ. ʋ ʢʦʥʢʨʝʮʠʡ ʪʘʢʠʭ ʪʨʝʱʠʥ ʥʝʪ (ʩʤ. 

ʨʠʩ. 6, 7, 8) ʠ ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ, ʟʘ ʪʦ ʝʩʪʴ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʦʪʩʣʦʝʥʠʷ, 

ʢʘʢʠʭ ʥʝʪ ʫ ʢʦʧʨʦʣʠʪʦʚ. ʊʘʢ - ʯʪʦ ʵʪʦ ʥʝ ʢʦʥʢʨʝʮʠʠ. 

 
ʈʠʩ.3. ʇʨʝʨʳʚʠʩʪʳʡ ʩʣʦʡ ʢʦʧʨʦʣʠʪʦʚ (ʙʝʣʦʝ-3) ʤʝʞʜʫ ʩʣʦʷʤʠ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ(1) ʠ ʛʨʘʚʝʣʠʪʦʚ (2). 

 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʧʨʦʣʠʪʦʚ. ʂʦʤʫ ʞʝ ʧʨʠʥʘʜʣʝʞʘʪ ʦʥʠ? ɺ ʩʦʩʪʘʚʝ ʜʠ-

ʥʦʟʘʚʨʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ɺ. ʄ. ʉʢʦʙʣʦ ʠ ʜʨ. ʦʪʤʝʯʘʶʪ ʪʦʣʴʢʦ ʦʩʪʘʪʢʠ ʜʠʥʦ-

ʟʘʚʨʦʚ (ʭʠʱʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ), ʢʨʦʢʦʜʠʣʦʚ, ʯʝʨʝʧʘʭ, ʤʦʣʣʶʩʢʦʚ ʠ 

ʦʩʪʨʘʢʦʜ. ɼʨʫʛʠʭ ʠʩʢʦʧʘʝʤʳʭ ʞʠʚʦʪʥʳʭ ʟʜʝʩʴ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʦ ʵʪʦʤʫ, 

ʢʦʧʨʦʣʠʪʳ ʤʦʛʫʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʪʦʣʴʢʦ ʠʤ (ʪʦʯʥʝʝ ʜʠʥʦʟʘʚʨʘʤ, ʢʨʦʢʦʜʠʣʘʤ 

ʠʣʠ ʯʝʨʝʧʘʭʘʤ), ʘ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠʩʢʦʧʘʝʤʳʭ ʵʢʩʢʨʝʤʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʭ ʦʩʪʘʚʠʣʠ ʜʠʥʦʟʘʚʨʳ. ʋ ʯʝʨʝʧʘʭ ʦʥʠ ʤʘʣʝʥʴʢʠʝ ï ʧʝʨ-

ʚʳʝ ʩʤ., ʘ ʢʨʦʢʦʜʠʣʳ ʞʠʚʫʪ ʚ ʚʦʜʝ ʠ ʬʦʨʤʘ ʠʭ ʢʦʧʨʦʣʠʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʜʨʫʛʘʷ (ʧʨʷʤʳʝ ʢʦʣʙʘʩʢʠ). ʉʫʜʷ ʧʦ ʪʦʤʫ, ʯʪʦ ʥʘʤʠ ʥʠʛʜʝ ʚ ʢʦʧʨʦ-

ʣʠʪʘʭ ʥʝ ʦʪʤʝʯʝʥʳ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʨʘʚʦʷʜʥʳʭ ʞʠ-

ʚʦʪʥʳʭ, ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʣʦʪʦʷʜʥʳʤ ʜʠʥʦʟʘʚʨʘʤ ï ʪʝʨʘʧʦʜʘʤ. ʇʨʠ ʵʪʦʤ ʚ 

ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʜʠʥʦʟʘʚʨʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʝ ʠʩʢʣʶʯʝʥʳ ʥʘʭʦʜʢʠ ʚ ʙʫʜʫʱʝʤ 

ʢʦʧʨʦʣʠʪʦʚ ʟʘʫʨʦʧʦʜ. 

ʊʘʬʦʥʦʤʠʷ ʢʦʧʨʦʣʠʪʦʚ ʠ ʫʩʣʦʚʠʷ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʜʚʘ 

ʚʠʜʘ ʨʘʩʧʦʣʦʞʝʥʠʷ (ʪʘʬʦʥʦʤʠʠ) ʢʦʧʨʦʣʠʪʦʚ ʚ ʩʣʦʷʭ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, 
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ʧʝʨʚʦʝ - ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ - ʩʦʛʣʘʩʥʦʝ ʩʣʦʠʩʪʦʩʪʠ ʠ, ʚʪʦʨʦʝ - ʥʝʨʘʚʥʦ-

ʤʝʨʥʦ çʨʘʟʙʨʦʩʘʥʥʦʝè ʚ ʪʦʣʱʝ ʦʩʘʜʢʦʚ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʪʤʝʯʘʝʪʩʷ ʦʪʩʫʪ-

ʩʪʚʠʝ ʧʦʯʚʳ ʧʦʜ ʥʠʤʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʪʦʨʠʯʥʦʤ ʟʘʣʝʛʘʥʠʠ ʢʦʧʨʦʣʠʪʦʚ. ʇʨʠ 

ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ: ʵʢʩʢʨʝʤʝʥʪʳ ʧʘʜʘʣʠ 

ʥʘ ʧʦʯʚʫ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʙʳʣʘ ʨʘʟʤʳʪʘ, ʣʠʙʦ ʵʢʩʢʨʝʤʝʥʪʳ ʧʘʜʘʣʠ ʥʘ ʫʞʝ ʨʘʟ-

ʤʳʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʩʣʝ ʪʦʛʦ ʢʦʛʜʘ ʧʦʯʚʘ ʙʳʣʘ ʫʞʝ ʩʤʳʪʘ ʚʦʜʦʡ, ʣʠʙʦ 

ʧʦʯʚʳ ʟʜʝʩʴ ʥʝ ʙʳʣʦ ʚʦʚʩʝ ʠ ʦʥʠ ʧʘʜʘʣʠ ʥʘ ʛʨʘʚʠʡ. ʇʨʠ ʵʪʦʤ ʵʢʩʢʨʝʤʝʥʪʳ 

ʙʳʣʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʟʘʭʦʨʦʥʝʥʳ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʷʪ ʠ ʢʘʤʝʰʢʠ, ʚʜʘʚʣʝʥʥʳʝ ʚ ʢʦʧʨʦʣʠʪʳ ʥʘ 

ʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʢʘʢ ʩʚʝʨʭʫ ʪʘʢ ʠ ʩʥʠʟʫ. 

  
 ʘ  ʙ 

ʈʠʩ.4. ʆʩʪʘʪʢʠ ʢʦʩʪʝʡ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʜʠʥʦʟʘʚʨʦʚ (ʘ, ʙ). 

 1- ʚʤʝʱʘʶʱʠʝ ʛʨʘʚʝʣʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʤʝʣʢʦʛʘʣʝʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ,  

2- ʦʩʪʘʪʢʠ ʢʦʩʪʝʡ. 

 

ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʵʢʩʢʨʝʤʝʥʪʳ ʚʥʘʯʘʣʝ ʫʧʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. ʆʙ 

ʵʪʦʤ ʛʦʚʦʨʷʪ ʠʭ ʠʟʛʠʙʘʶʱʠʝʩʷ ʬʦʨʤʳ ʤʝʩʪʘʤʠ ʧʝʪʣʷʤʠ ʣʝʞʘʱʠʝ ʜʨʫʛ ʥʘ 

ʜʨʫʛʝ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʪʦʛʜʘ ʢʦʛʜʘ ʧʣʘʩʪʠʯʥʳʝ ʵʢʩʢʨʝʤʝʥʪʳ 

ʣʦʞʠʣʠʩʴ ʥʘ ʢʘʢʦʡ ʪʦ ʫʧʦʨ ʪ.ʝ. ʧʦʯʚʫ. ɽʩʣʠ ʙʳ ʦʥʠ ʧʦʧʘʣʠ ʚ ʚʦʜʫ, ʪʦ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ ʠʭ ʢʦʣʙʘʩʢʠ ʠʤʝʣʠ ʙʳ ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʬʦʨʤʳ, ʘ ʧʦʣʫʞʠʜʢʠʝ ʢʦʧʨʦ-

ʣʠʪʳ ʨʘʩʪʚʦʨʠʣʠʩʴ ʙʳ ʚ ʥʝʡ. 

ɺʝʨʦʷʪʥʦ, ʢʦʧʨʦʣʠʪʳ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʚʦʟʜʫʭʝ ʠ ʯʘʩʪʠʯʥʦ 

ʟʘʪʚʝʨʜʝʣʠ ï ʧʦʜʩʦʭʣʠ. ʇʦʜʩʦʭʰʠʝ ï ʞʝ ʵʢʩʢʨʝʤʝʥʪʳ ʫʞʝ ʙʳʣʠ ʩʧʦʩʦʙʥʳ 

ʩʦʭʨʘʥʠʪʴʩʷ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʜʦ ʤʝʩʪ ʩʚʦʝʛʦ ʟʘʭʦʨʦʥʝ-

ʥʠʷ. ʄʳ ʚʧʨʘʚʝ ʦʞʠʜʘʪʴ ʫʚʠʜʝʪʴ ʥʘ ʪʘʢʠʭ ʢʦʧʨʦʣʠʪʘʭ ʩʣʝʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʥʠʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠʥʪʝʨʝʩʝʥ ʨʠʩʫʥʦʢ 7, ʥʘ ʢʦʪʦʨʦʤ ʚ 

ʨʘʟʥʳʭ ʨʘʢʫʨʩʘʭ ʠʟʦʙʨʘʞʸʥ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʦʧʨʦʣʠʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ 

ʝʛʦ ʩʪʨʦʝʥʠʝ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʠ ʚ ʦʙʲʸʤʝ. ʅʘ ʨʠʩ. 7ʘ ʭʦʨʦʰʦ ʚʠʜʥʘ ʧʨʠʪʸʨ-

ʪʦʩʪʴ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʱʸʥʥʦʡ ʢʚʝʨʭʫ. ʂʘʢ ʙʫʜʪʦ ʧʦ ʥʝʤʫ ʯʪʦ-ʪʦ ʧʨʦ-

ʪʘʱʠʣʠ, ʢʦʛʜʘ ʦʥ ʙʳʣ ʝʱʸ ʚʷʟʢʠʤ. ʉʣʝʜʳ ʚʦʣʦʯʝʥʠʷ ʦʙʨʘʟʦʚʘʣʠʩʴ ʜʦ ʧʦʷʚ-

ʣʝʥʠʷ ʪʨʝʱʠʥ ʫʩʳʭʘʥʠʷ ʪ.ʝ. ʜʦ ʣʠʪʠʬʠʢʘʮʠʠ ʠʣʠ ʪʦʯʥʝʝ ʜʦ ʬʦʩʩʠʣʠʟʘʮʠʠ 

ʵʢʩʢʨʝʤʝʥʪʦʚ. ɹʦʨʦʟʜʳ ʥʘ ʢʦʧʨʦʣʠʪʝ ʩʛʣʘʞʝʥʥʳʝ, ʚʝʨʦʷʪʥʦ ʦʩʪʘʚʣʝʥʥʳʝ 

ʤʷʛʢʠʤ ʧʨʝʜʤʝʪʦʤ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤ ʪʝʣʦʤ ʞʠʚʦʪʥʦʛʦ 

(ʭʚʦʩʪʦʤ ʜʠʥʦʟʘʚʨʘ?), ʭʦʟʷʠʥʦʤ ʵʪʦʛʦ ʢʦʧʨʦʣʠʪʘ, ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʰʝʛʦ 

ʵʢʩʢʨʝʤʝʥʪ. 


