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ɸʅʅʆʊɸʎʀʗ 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʛʝʥʝʟʠʩ ʧʦʷʚʣʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʬʝʥʦ-

ʤʝʥʘ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʨʘʟʚʠʪʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʠʩʪʝʤ ʟʥʘʥʠʷ ʠ 

ʢʦʥʚʝʨʛʝʥʮʠʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʫʯ-

ʥʦʝ ʠʩʢʫʩʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʧʦʥʷʪʠʷʤʠ çʛʣʦʢʘʣʴʥʦʩʪʠè ʠ ʛʣʦʢʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʦʙʦʟʥʘʯʘʶʱʠʭ ʧʦʷʚʣʝʥʠʝ çʥʦ-

ʚʦʡ ʰʢʘʣʳ ʘʢʪʫʘʣʴʥʦʩʪʠè - ʥʝʢʦʝʛʦ ʦʙʱʝʛʦ ʬʦʨʤʘʪʘ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʦʨʠʪʝʪʦʚ ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚʘ ʚ 

ʩʣʦʞʥʦʤ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʠ ʩʦʮʠʫʤʘ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ çʬʦʢʫʩè ʥʘʫʯʥʦʛʦ ʣʝʞʠʪ ʚ ʦʙ-

ʣʘʩʪʠ ʠʩʢʫʩʩʪʚʘ ʨʘʩʢʨʳʪʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʪʘʢʠʭ ʩʤʳʩʣʦʚʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʙʳ ʨʘʩʢʨʳʚʘʣʠ ʦʩʥʦʚʳ ʤʠʨʦʧʦʥʠʤʘʥʠʷ çʦʙʲʝʢʪʥʦ-ʩʫʙʲʝʢʪʥʦʡè ʤʥʦ-

ʛʦʤʝʨʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʢʘʢ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʦʡ, ʪʘʢ ʠ ʬʠʣʦʩʦʬʩʢʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ. ʄʥʦʛʦʤʝʨ-

ʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʝʱʝ ʥʝ ʥʘʰʝʜʰʘʷ ʩʚʦʠʭ ʘʥʘʣʦʛʦʚ ʚʳʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʵʢʚʠʚʘʣʝʥʪʦʚ ʬʦʨʤ-

ʦʙʨʘʟʦʚ-ʩʠʤʚʦʣʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʢʨʳʪʘ ʚ ʨʘʤʢʘʭ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ ï ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, 

ʨʘʟʚʠʚʘʝʤʦʛʦ ʘʚʪʦʨʘʤʠ. ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʡ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ ʚ ʚʠʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʚʳ-

ʩʪʘʚʦʢ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ, ʩʤʳʩʣʦʚʘʷ ʩʝʪʴ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʫʙʣʠ-

ʢʘʮʠʠ.  

ABSTRACT 

Science art is considered to be a modern sociocultural phenomenon. Reportedly, science art is a result of 

evolution of interdisciplinary knowledge systems and convergence of high tech at the present-day stage of civili-

zational development. It was shown that science art is connected with terms of çglocalityè and glocal cultures 

which indicate the appearance of çthe new scale of relevanceè - a format for assessing the priorities of science and 

art under the circumstances of complicated and contradictory development of socium. The focus of scientific is 

related to the art of disclosure of relationships between objective and subjective reality by visualization of semantic 

forms which could disclose the foundation of the world view of the object-subject multidimensional reality. Mul-

tidimensional reality can be revealed within the frameworks of metaplasticism - authorôs direction of science art. 

The ideas of metaplasticism were implemented in the forms of exhibitions and developing project. Projectôs se-

mantic network is given in the final part of the publication.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʛʣʦʢʘʣʴʥʦʩʪʴ, ʛʣʦʢʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ, ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʠʥʥʦʚʘʮʠʠ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʘʥʦʘʨʪ, ʧʨʦʪʦʬʦʨʤʳ, ʧʨʦʪʦʩʪʨʫʢʪʫʨʳ, ʤʥʦʛʦʤʝʨʥʘʷ ʨʝʘʣʴ-

ʥʦʩʪʴ, ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ, ʤʝʪʘʧʣʘʩʪʠʮʠʟʤ, ʤʝʪʘʬʦʨʤʳ. 

Keywords: science art, glocality, glocal cultures, technical and technological innovations, sociocultural in-

novations, visualization, nano art, protoforms, protostructures, multidimensional reality, scientific and artistic 

models, metaplasticism, metaforms.  
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çʇʨʠʯʠʥʘ, ʧʦʯʝʤʫ ʠʩʢʫʩʩʪʚʦ ʤʦʞʝʪ ʥʘʩ ʦʙʦ-

ʛʘʪʠʪʴ,  

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʧʦʤʠʥʘʪʴ 

 ʥʘʤ ʦ ʛʘʨʤʦʥʠʷʭ, ʥʝʜʦʩʷʛʘʝʤʳʭ ʜʣʷ ʩʠʩʪʝʤ-

ʥʦʛʦ ʘʥʘʣʠʟʘè 

ʅʠʣʴʩ ɹʦʨ 

 

ɺʚʝʜʝʥʠʝ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʪʘʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ (ʅʀ), ʠʣʠ, ʢʦʨʨʝʢʪʥʝʝ çScience 

Artè, ʢʘʢ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʷʚʣʝʥʠʷ ʚʦʣʥʝ ʦʯʝ-

ʚʠʜʥʘ, ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʷʚʥʦ ʧʨʦʷʚʣʷʶʱʠ-

ʤʠʩʷ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʩʠʩʪʝʤ ʟʥʘʥʠʷ ʠ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ. ɹʦʣʝʝ ʪʦʛʦ, çScience Artè - ʧʨʦʜʫʢʪ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʵʪʘʧʘ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʢʦʪʦʨʦʤ 

ʛʣʘʚʥʳʤʠ ʪʨʝʥʜʘʤʠ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʠʟʘʮʠʷ ʠ ʠʥʥʦ-

ʚʘʮʠʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʮʠʫʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦ-

ʙʦʡ çʣʦʢʦʤʦʪʠʚè ʵʢʦʥʦʤʠʢʠ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʜʣʷ 

ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʦʭʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʷ ʤʠʨʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʦʙʨʝʣʘ çʣʘʚʠ-

ʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫè [1].  

ɻʣʦʙʘʣʴʥʳʡ ʧʝʨʝʜʝʣ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʟʤʝʥʝ-

ʥʠʷ ʚ ʭʘʨʘʢʪʝʨʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʝʩʩʘ, ʚʳʭʦʜ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʘʨʝʥʫ ʥʦʚʳʭ 

ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʧʨʦʨʳʚ ʚ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʬʝʨʝ, ʛʣʦʙʘʣʠʟʘʮʠʷ 

ʬʠʥʘʥʩʦʚ, ʣʠʙʝʨʘʣʠʟʘʮʠʷ ʪʦʨʛʦʚʣʠ ʠ ʪ.ʧ., - ʬʦʨʤʠ-

ʨʫʶʪ ʚʩʝ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʟʳ-

ʚʘʁʪ çʥʦʚʳʤ ʢʘʯʝʩʪʚʦʤ ʚʩʝʦʙʱʥʦʩʪʠè [2]. ʉʦʚʨʝ-

ʤʝʥʥʦʝ ʤʠʨʦʚʦʝ ʦʙʱʝʩʪʚʦ ï ʵʪʦ ʦʙʱʝʩʪʚʦ ʨʠʩʢʘ, 

ʜʫʘʣʠʟʤʘ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʣʶʙʦʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠʣʠ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʛʣʦʙʘʣʠʟʘʮʠʷ ʦʪ-

ʢʨʳʚʘʝʪ ʢʘʢ ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʙʠʟʥʝʩʦʤ, ʪʘʢ ʠ 

ʧʝʨʝʜ ʦʪʜʝʣʴʥʳʤ ʯʝʣʦʚʝʢʦʤ ʙʝʟʛʨʘʥʠʯʥʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʧʦ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʚʳʨʘʞʝʥʠʶ. ʅʘʫʯ-

ʥʦʝ ʠʩʢʫʩʩʪʚʦ (Science Art) ʠ ʷʚʣʷʝʪʩʷ ʪʝʤ ʩʦʙʳ-

ʪʠʝʤ çʩʘʤʦʚʳʨʘʞʝʥʠʷè ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʦʙʱʝ-

ʩʪʚʘ, ʪʦʯʥʝʝ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʥʘ ʪʚʦʨʯʝʩʢʫʶ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ.  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʅʀ ʦʪʨʘʞʘʝʪ ʚʥʫʪʨʝʥʥʶʶ ʜʠʥʘ-

ʤʠʢʫ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʥʪʝʛʨʘ-

ʮʠʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʦʙʲʝʜʠʥʝ-

ʥʠʝʤ ʨʝʩʫʨʩʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʞ-

ʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. ɺ 

ʢʦʥʪʝʢʩʪʝ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʷʚʣʝʥʠʷ ʅʀ, ʪʘʢ ʠʣʠ 

ʠʥʘʯʝ, ʩʚʷʟʘʥʦ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦ-

ʩʪʴʶ ʩʦʮʠʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ XXI ʚʝʢʘ.  

ʅʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʚ ʢʦʥʪʝʢʩʪʝ ʛʣʦʢʘʣʴʥʦ-

ʩʪʠ. ɺʩʣʝʜ ʟʘ ʛʣʦʙʘʣʠʟʘʮʠʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʫʪʚʝʨʞʜʘʝʪʩʷ ʧʦʥʷʪʠʝ 

çʛʣʦʢʘʣʴʥʦʩʪʴè ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ 

ʥʘʫʯʥʦʛʦ ʪʝʨʤʠʥʘ. ʉʘʤʦ ʩʣʦʚʦ çʛʣʦʢʘʣʴʥʳʡè ʘʤʙʠ-

ʚʘʣʝʥʪʥʦ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ, ʦʥʦ ʩʦʯʝʪʘʝʪ ʟʥʘʯʝʥʠʷ 

ʘʥʪʦʥʠʤʦʚ çʛʣʦʙʘʣʴʥʳʡè ʠ çʣʦʢʘʣʴʥʳʡè. çɻʣʦ-

ʙʘʣʴʥʦʝè ʠ çʣʦʢʘʣʴʥʦʝè ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʷʚ-

ʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɻʣʦʙʘʣʠʟʘʮʠʷ, ʧʦ 

ʤʥʝʥʠʶ ʈ. ʈʦʙʝʨʪʩʦʥʘ, ï ʵʪʦ ʠʤʤʘʥʝʥʪʥʳʡ çʜʠʘ-

ʣʝʢʪʠʯʝʩʢʠʡè ʧʨʦʮʝʩʩ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʩʝʨʠʝʡ ʵʤʧʠ-

ʨʠʯʝʩʢʠ ʬʠʢʩʠʨʫʝʤʳʭ ʠʟʤʝʥʝʥʠʡ, ʨʘʟʥʦʨʦʜʥʳʭ, ʥʦ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʣʦʛʠʢʦʡ ʧʨʝʚʨʘʱʝʥʠʷ ʤʠʨʘ ʚ çʝʜʠ-

ʥʦʝ ʤʝʩʪʦè [3]. ɽʜʠʥʩʪʚʦ ʤʠʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʫʩʣʦʚʠʷ ʠ ʭʘʨʘʢʪʝʨ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ ʦʜʥʠ ʠ ʪʝ ʞʝ, ʩʦʙʳʪʠʷ 

ʚ ʚʝʩʴʤʘ ʫʜʘʣʝʥʥʳʭ ʪʦʯʢʘʭ ʤʠʨʘ ʤʦʛʫʪ ʙʳʪʴ ʫʩʣʦ-

ʚʠʷʤʠ ʠʣʠ ʜʘʞʝ ʵʣʝʤʝʥʪʘʤʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʄʠʨ ʩʪʘʥʦʚʠʪʩʷ ʝʜʠʥʳʤ, 

ʣʠʰʝʥʥʳʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʜʨʦʙʣʝʥʠʷ ʥʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʦʥʳ ʩʦʮʠʘʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʊʦʯʢʘ ʟʨʝʥʠʷ ʈ. ʈʦʙʝʨʪʩʦʥʘ ʠ ʪʝʦʨʠʷ ʛʣʦʢʘʣʴʥʳʭ 

ʢʫʣʴʪʫʨ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʚ ʨʘʙʦʪʘʭ ɸ. ɸʧʧʘʜʫ-

ʨʘʠ, ʢʦʪʦʨʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʳʚʘʝʪ ʦʪʥʦʩʠ-

ʪʝʣʴʥʫʶ ʘʚʪʦʥʦʤʠʶ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʚʥʫʪʨʝʥ-

ʥʶʶ ʣʦʛʠʢʫ ʛʣʦʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʛʣʦʢʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʩʫʱʝʩʪʚʫʶʪ 

ʚʥʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʠʙʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ çʩʤʝʩʴ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʟʘʠʤʩʪʚʦ-

ʚʘʥʥʳʭ ʦʪʦʚʩʶʜʫ ʠ ʥʠʦʪʢʫʜʘ, ʩʚʘʣʠʚʰʠʭʩʷ ʩ ʧʦʣ-

ʥʦʡ ʢʦʥʬʣʠʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ (ʧʦʩʪʤʦʜʝʨʥʠʩʪʩʢʦʡ) 

ʢʦʣʝʩʥʠʮʳ ʛʣʦʙʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳè. ʕʪʦ ʦʟʥʘʯʘʝʪ ʪʦ, ʯʪʦ ʚʦʦʙʨʘʞʝʥʠʝ ʦʙʨʝʪʘʝʪ 

ʚʩʝ ʙʦʣʴʰʫʶ ʚʣʘʩʪʴ ʥʘʜ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʴʶ ʣʶ-

ʜʝʡ. ʉʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʘʚʣʷʶʪ 

ʚʠʨʪʫʘʣʴʥʳʝ ʢʘʨʪʠʥʢʠ, ʩʦʟʜʘʚʘʷ ʚʧʝʯʘʪʣʝʥʠʝ ʪʦʡ 

ʞʝ ʚʠʨʪʫʘʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʤʥʠʤʳʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷʤ ʦ çʚʦʟʤʦʞʥʦʡè ʞʠʟʥʠ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʨʝʩʪʨʫʢ-

ʪʫʨʠʨʫʶʱʝʛʦʩʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʩʪʩʦʚʨʝʤʝʥʥʦʩʪʠ, 

ʚ ʢʦʪʦʨʦʤ ʛʣʦʙʘʣʴʥʦʝ ʠ ʣʦʢʘʣʴʥʦʝ ʚ ʩʚʦʝʡ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʩʪʠ ʠ ʢʦʤʧʣʠʤʝʥʪʘʨʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʦ ʥʦʚʫʶ ʰʢʘʣʫ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʧʦʣʥʦʩʪʴʶ 

ʚʳʪʝʩʥʷʶʱʫʶ ʣʦʛʠʢʫ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʦʛʦ ʩʨʘʚʥʝ-

ʥʠʷ. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ɸ. ʖ. ʉʦʛʦʤʦʥʦʚʘ çé ʚ ʵʪʦʤ 

ʩʤʳʩʣʝ, ʟʥʘʢʦʚʳʤ ʧʨʦʮʝʩʩʦʤ ʩʝʛʦʜʥʷʰʥʝʛʦ ʧʦʚʦ-

ʨʦʪʘ ʚʦ ʚʩʝʤʠʨʥʦʡ ʠʩʪʦʨʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʛʣʦʢʘʣʴ-

ʥʫʶ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦ-

ʪʦʨʘʷ, ʚ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʮʠʘʣʴʥʦʡ ʤʝʪʘʨʘʤʢʠ, ʧʦʜ-

ʤʝʥʷʝʪ ʩʦʙʦʡ ʚʩʝ ʫʪʨʘʯʝʥʥʳʝ ʛʨʘʥʜʥʘʨʨʘʪʠʚʳ 

ʤʦʜʝʨʥʠʩʪʩʢʦʛʦ ʚʨʝʤʝʥʠè [4].  

çɻʣʦʢʘʣʴʥʦʩʪʴè, ʪʘʢ ʞʝ ʠ ʢʘʢ çScience Artè, 

ʩʣʦʚʘ-ʦʢʩʶʤʦʨʦʥʳ, ʩʢʦʨʝʝ ʦʙʦʩʪʨʷʶʱʠʝ ʥʘʢʘʣ 

ʜʠʩʢʫʨʩʘ, ʯʝʤ ʨʘʟʲʷʩʥʷʶʱʠʝ ʝʛʦ ʩʤʳʩʣ (ʩʤʳʩʣʳ). 

ʆʜʥʘʢʦ ʚʥʝ ʩʦʤʥʝʥʠʷ, ʵʪʠ ʧʦʥʷʪʠʷ ʩʘʤʠ ʧʦ ʩʝʙʝ ʟʘ-

ʩʪʘʚʣʷʶʪ ʧʨʠʟʥʘʪʴ ʬʘʢʪ ʥʘʣʠʯʠʷ çʥʦʚʦʡ ʰʢʘʣʳ ʘʢ-

ʪʫʘʣʴʥʦʩʪʠè - ʥʝʢʦʝʛʦ ʦʙʱʝʛʦ ʬʦʨʤʘʪʘ ʦʮʝʥʢʠ ʟʥʘ-

ʯʠʤʦʩʪʠ ʧʨʠʦʨʠʪʝʪʦʚ ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚʘ ʚ ʩʣʦʞʥʦʤ 

ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʠ ʩʦʮʠʫʤʘ, ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʤʦʤ ʨʘʟʣʠʯʥʳʤʠ ʪʝʤʧʘʤʠ ʪʝʭ-

ʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ (ʊʊʀ) ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨ-

ʥʳʭ ʠʥʥʦʚʘʮʠʡ (ʉʂʀ) [5].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʧʝʨʚʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝ-

ʞʘʶʪ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʜʥʠʭ. ʊʝʭʥʠʢʦ-ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ï ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚ-

ʣʷʶʱʘʷ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʠʥʥʦʚʘʮʠʠ ï ʩʦʮʠʘʣʴʥʦ-ʤʠ-

ʨʦʚʦʟʟʨʝʥʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ɽʩʣʠ ʧʨʝʜʧʦʣʦ-

ʞʠʪʴ, ʯʪʦ ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʦʭʚʘʪʳʚʘʝʪ ʥʝʢʫʶ ʦʙ-

ʣʘʩʪʴ ʩʦʧʨʷʞʝʥʠʷ ʊʊʀ ʠ ʉʂʀ, ʪʦ ʜʠʩʢʫʨʩ ʚ ʝʛʦ ʦʪ-

ʥʦʰʝʥʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʦʡ ʨʘʢʫʨʩ, ʚʳʨʘʞʘʶʱʠʡ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʬʣʝʢʩʠʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʜʦʤʠʥʘʥʪʝ. ʊʝʤ ʩʘʤʳʤ, ʜʠʩʢʫʨʩ ʅʀ ʢʘʢ ʩʦʮʠ-

ʦʢʫʣʴʪʫʨʥʦʛʦ ʷʚʣʝʥʠʷ, ʩʚʷʟʘʥ ʩ çʤʦʜʝʨʥʠʟʘʮʠʝʡè 
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ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚ çʰʢʘʣʝ ʮʝʥʥʦʩʪʝʡè ʅʀ ʤʠʨʦʚʦʟʟʨʝʥʯʝ-

ʩʢʠʡ ʘʩʧʝʢʪ ʧʨʠʦʙʨʝʪʝʪ ʥʘʠʚʳʩʰʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʝʩʣʠ ʜʦʤʠʥʠʨʫʶʱʝʡ ʪʝʥʜʝʥʮʠʝʡ 

ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ 

NBIC-ʢʦʥʚʝʨʛʝʥʮʠʷ [6], ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʚʝʨʛʝʥʮʠʷ ʢʫʣʴʪʫʨ (ʨʠʩ.1), 

ʨʘʩʩʣʦʝʥʠʝ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʨʦʟʷʱʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘ-

ʥʠʷ, ʧʦʪʝʨʝʡ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʤʝʤʦʚ ʠ ʢʦʜʦʚ.  

ʌʠʣʦʩʦʬʩʢʦ-ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʝ ʦʩʤʳʩʣʝ-

ʥʠʝ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɸʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦ 

ʪʝʤʘʪʠʢʝ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʦʢʘʟʳʚʘʝʪ [7-10], 

ʧʨʦʙʣʝʤʘ ʬʠʣʦʩʦʬʩʢʦ-ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʛʦ ʦʩʤʳʩ-

ʣʝʥʠʷ ʅʀ ʢʘʢ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʷʚʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʥʝ ʨʘʩʢʨʳʪʘ, ʥʦ ʠ ʯʝʪʢʦ ʥʝ ʦʙʦʟʥʘʯʝʥʘ, ʢʘʢ ʥʘʧʨʠ-

ʤʝʨ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʛʦ, ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʦʛʦ ʜʣʷ 

ʩʦʮʠʫʤʘ ʷʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦ-

ʚʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʨʝʘʣʴʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʥʘʥʦʠʥʜʫ-

ʩʪʨʠʠ [11].  

 

 
 

ʈʠʩ.1 ʊʝʥʜʝʥʮʠʠ ʢʦʥʚʝʨʛʝʥʮʠʠ ʚ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ ʠ ʜʠʚʝʨʛʝʥʮʠʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. 

 

ʇʦʣʝ ʦʙʩʫʞʜʘʝʤʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʪʝʤʘʪʠʢʝ 

ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʮʝʣʦʤ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶ-

ʱʝʤʫ ʨʘʢʫʨʩʫ. ʏʝʤ ʞʝ ʚʩʝ-ʪʘʢʠ ʧʨʠʚʣʝʢʘʝʪ ʅʀ? 

ʊʝʤ, ʯʪʦ ʠʩʢʫʩʩʪʚʦ ʨʘʩʰʠʨʷʝʪ ʩʚʦʠ ʛʨʘʥʠʮʳ ʠ ʠʩ-

ʧʦʣʴʟʫʝʪ ʥʘʫʯʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʚʳ-

ʨʘʟʠʪʝʣʴʥʳʭ ʮʝʣʝʡ. ʀʣʠ ʪʝʤ, ʯʪʦ ʥʘʫʢʘ ʩʪʨʝʤʠʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʢʫʩʩʪʚʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʦʪʢʨʳʪʠʡ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʧʦʧʫʣʷ-

ʨʠʟʘʮʠʠ ʟʥʘʥʠʷ, ʜʝʣʘʷ ʠʭ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʠ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤʠ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦ-

ʨʠʠ ʟʨʠʪʝʣʝʡ?  

ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ɹʨʫʥʦ ʃʘʪʫʨʘ ʛʠʙʨʠʜʥʳʝ, 

ʩʤʝʰʘʥʥʳʝ ʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʫʚʠʜʝʪʴ ʪʝ ʩʚʷʟʠ, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʩʢʨʳʪʳ. 

ʇʦ ʤʥʝʥʠʶ ʆʣʴʛʠ ʂʠʩʝʣʸʚʦʡ, ʜʠʨʝʢʪʦʨʘ ʀʥ-

ʩʪʠʪʫʪʘ ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚʘ ʚ ʉʦʨʙʦʥʥʝ, ʛʣʘʚʥʦʛʦ ʨʝ-

ʜʘʢʪʦʨʘ ʞʫʨʥʘʣʘ Plastik Art & Science, ʠʩʢʫʩʩʪʚʦ 

ʩʝʡʯʘʩ ʚʩʸ ʙʦʣʴʰʝ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʦʪ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ. ɼʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʣʶʜʝʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʧʨʘʢʪʠʢʠ, ʢʘʢʦ-

ʚʦʡ ʷʚʣʷʝʪʩʷ Science Art, çéʵʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ 

ʩʧʦʩʦʙ ʧʦʥʷʪʴ ʩʣʦʞʥʳʝ ʚʝʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʙ ʠʩ-

ʢʫʩʩʪʚʝ. ʂʦʤʫ-ʪʦ ʧʨʦʱʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʪʦ, ʯʪʦ ʤʳ 

ʜʝʣʘʝʤ, ʯʝʨʝʟ ʧʨʠʟʤʫ ʥʘʫʢʠ ʠʣʠ ʪʝʭʥʦʣʦʛʠʡ. ɸ ʢʦʤʫ-

ʪʦ ð ʯʝʨʝʟ ʠʩʢʫʩʩʪʚʦ. ʇʦʣʫʯʘʝʪʩʷ ʦʯʝʥʴ ʨʘʟʥʘʷ 

ʘʫʜʠʪʦʨʠʷ ʫ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʢʘʞ-

ʜʳʡ ʯʝʣʦʚʝʢ ʪʦʯʢʦʡ ʚʭʦʜʘ ʚ ʧʨʦʝʢʪ ʚʳʙʠʨʘʝʪ ʪʦ, 

ʯʪʦ ʝʤʫ ʥʘʠʙʦʣʝʝ ʧʦʥʷʪʥʦè.  

ʄʥʝʥʠʝ ʜʨʫʛʦʛʦ ʵʢʩʧʝʨʪʘ, ʅʘʪʘʣʴʠ ʌʫʢʩ ð ʢʫ-

ʨʘʪʦʨʘ ʧʨʦʛʨʘʤʤʳ çPolytech. Science.Art: ʅʘʫʢʘ. 

ʀʩʢʫʩʩʪʚʦ. ʊʝʭʥʦʣʦʛʠʠè ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʤʫʟʝʷ, 

ʯʪʦ ʛʣʘʚʥʦʡ ʠ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʷʚʣʷ-

ʝʪʩʷ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʤʳʩʣʠ.  

ɼʘʨʴʷ ʇʘʨʭʦʤʝʥʢʦ - ʦʩʥʦʚʘʪʝʣʴ, ʜʠʨʝʢʪʦʨ ʠ 

ʢʫʨʘʪʦʨ Laboratoria Art&Science ʩʯʠʪʘʝʪ, ʯʪʦ 

Science Art ʷʚʣʷʝʪʩʷ ʠ ʠʩʢʫʩʩʪʚʦʤ ʠ ʥʘʫʢʦʡ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ, ʨʝʟʫʣʴʪʘʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʘʞʥʳ ʜʣʷ 

ʦʙʝʠʭ ʩʪʦʨʦʥ, ʦʮʝʥʠʪʴ ʠʭ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʤʳ ʩʤʦ-

ʞʝʤ ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. ʇʦ ʝʝ ʤʥʝʥʠʶ, ʩʝʛʦ-

ʜʥʷʰʥʝʝ ʩʦʩʪʦʷʥʠʝ Science Art ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʚ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʝ ð ʯʘʩʪʠʮʳ ʠ 

ʷʚʣʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʬʠʢʩʠʨʫʝʤʳʤʠ ʥʘ ʤʠʛ, ʥʦ ʟʘ 

ʵʪʠʤ ʤʦʛʫʪ ʩʪʦʷʪʴ ʷʚʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ.  

ʇʨʠʚʝʜʝʥʥʳʡ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʤʥʝʥʠʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʨʦʣʠ, ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʦ-

ʢʘʟʳʚʘʝʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʝʩʴʤʘ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʡ ʭʘʨʘʢʪʝʨ ʝʛʦ ʦʮʝʥʦʢ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʚʝʨʥʳʤʠ ʦʢʘʞʫʪʩʷ ʦʮʝʥʢʠ ʥʘʫʯʥʦʛʦ ʠʩ-

ʢʫʩʩʪʚʘ ʢʘʢ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʷʚʣʝʥʠʷ, ʟʘʚʠʩʷʪ 

ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɻʣʘʚʥʘʷ 
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ʪʨʫʜʥʦʩʪʴ ʦʮʝʥʢʠ ʨʦʣʠ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʨʘʟʚʠ-

ʪʠʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʚ ʝʛʦ çʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʠè, çʤʝʞʜʠʩʮʠ-

ʧʣʠʥʘʨʥʦʩʪʠè, çʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠè ʠ ʪ.ʜ., ʘ 

ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʡ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʨʦʣʠ ʤʠʨʦ-

ʚʦʟʟʨʝʥʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʫʶ ʦʥʦ ʩʧʦʩʦʙʥʦ 

ʚʳʧʦʣʥʠʪʴ ʫʞʝ ʩʝʡʯʘʩ.  

ʈʘʟʚʠʚʘʷ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ çʧʨʦʩʪʨʘʥʩʪʚʦè ʥʘʫʯ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʦʭʚʘʪʳʚʘʝʪ ʥʝʢʫʶ ʦʙʣʘʩʪʴ ʩʦʧʨʷʞʝ-

ʥʠʷ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ 

ʠʥʥʦʚʘʮʠʡ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ çʦʙʣʘʩʪʴ ʩʦʧʨʷʞʝʥʠʷè? ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʦʙʣʘʩʪʴ ʩʦʧʨʷʞʝʥʠʷ ï ɻ ʪʦ ʦʙʣʘʩʪʴ ʩʤʳʩʣʦʚ, ʚʦʟ-

ʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʫʯʥʳʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʦʙʲʝʢʪʠʚʥʦʡ, ʪʘʢ ʠ ʩʫʙʲʝʢʪʠʚʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʠ ʚʳʨʘʞʝʥʥʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʢʠʭ ʦʙʲ-

ʝʢʪʦʚ ʠʣʠ ʬʦʨʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʝʭʥʦ-ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʝ ʛʠʙʨʠʜʳ [12]. ʆʜʥʘʢʦ ʚʳʭʦʜ ʥʘʫʯʥʦʛʦ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʥʦʚʳʝ ʦʙʲʝʢʪʳ, ʙʝʟ-

ʫʩʣʦʚʥʦ, ʷʚʣʷʶʱʠʝʩʷ ʥʦʚʘʪʦʨʩʢʠʤʠ, ʥʝ ʧʨʠʙʣʠ-

ʞʘʝʪ ʢ ʨʘʟʨʝʰʝʥʠʶ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʬʠʣʦʩʦʬ-

ʩʢʦ-ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʅʀ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʷʚʣʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ 

çʢʦʥʮʝʧʪʫʘʣʴʥʘʷè ʧʨʦʨʘʙʦʪʢʘ ʫʢʘʟʘʥʥʦʡ ʧʨʦ-

ʙʣʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʘʚʦʤʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦ-

ʧʨʦʩ: ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʣʠ ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʩʘʤʦ ʧʦ 

ʩʝʙʝ? ɽʩʣʠ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʜʝʦʣʦ-

ʛʦʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ɼ. ʂʦʰʫʪʘ ʠ ʉ. 

ʃʴʶʠʪʪʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʦʜ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ 

ʠʩʢʫʩʩʪʚʦʤ ʧʦʥʠʤʘʶʪ ʢʘʢ ʦʩʦʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʛʣʘʚʝʥ-

ʩʪʚʝ ʤʳʩʣʠ, ʠʜʝʠ, ʢʦʥʮʝʧʪʘ ʥʘʜ ʬʦʨʤʦʡ ʚ ʧʨʦʠʟʚʝ-

ʜʝʥʠʠ ʭʫʜʦʞʥʠʢʘ, ʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʜʘ. ʆʪʩʶʜʘ ʚʳʪʝ-

ʢʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ. ʂʘʢʠʝ ʢʦʥʮʝʧʪʳ ʥʝʩʝʪ ʚ 

ʩʝʙʝ ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ? ʆʯʝʚʠʜʥʦ, ʯʪʦ ʅʀ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʩʝʪ ʚ ʩʝʙʝ ʠ ʧʳʪʘʝʪʩʷ ʨʘʩʢʨʳʪʴ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʦʥʷʪʠʷ ʠ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʦʡ ʢʘʨ-

ʪʠʥʳ ʤʠʨʘ. ʕʪʠ ʧʦʥʷʪʠʷ ʠ ʵʣʝʤʝʥʪʳ ʚʳʨʘʞʘʶʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ çʥʘʫʯʥʳʭ ʦʙʨʘʟʦʚè, ʚʢʣʶʯʘʶʱʠʭ ʢʘʢ 

ʦʙʲʝʢʪʳ ʠ ʬʦʨʤʳ ʠʭ ʚʳʨʘʞʝʥʠʷ, ʪʘʢ ʠ ʩʨʝʜʩʪʚʘ ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʚʠʟʫʘ-

ʣʠʟʘʮʠʠ ʢʘʢ, ʥʘʧʨʠʤʝʨ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ NanoArt, 

ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʥʦʚʘʪʦʨʩʢʠʝ ʪʝʭʥʠʢʠ ʠʥʩʪʘʣʣʷʮʠʠ, ʩʦʟʜʘʶʱʠʝ 

ʚʧʝʯʘʪʣʝʥʠʝ ʟʘʭʚʘʪʳʚʘʶʱʝʛʦ ʘʪʪʨʘʢʮʠʦʥʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʢ ʨʘʟ ʯʨʝʟʤʝʨʥʦʝ 

ʫʚʣʝʯʝʥʠʝ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʪʝʭʥʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠ-

ʤʘʣʴʥʳʭ çʚʧʝʯʘʪʣʷʶʱʠʭ ʵʬʬʝʢʪʦʚè ʧʨʠ ʠʥʩʪʘʣʣʷ-

ʮʠʠ ʦʪʥʶʜʴ ʥʝ ʧʨʠʙʣʠʞʘʝʪ ʢ ʨʘʩʢʨʳʪʠʶ ʦʙʩʫʞʜʘʝ-

ʤʦʡ ʧʨʦʙʣʝʤʳ, ʘ ʥʘʦʙʦʨʦʪ, ʦʪʚʣʝʢʘʝʪ ʦʪ ʝʝ ʚʝʨʥʦʡ 

ʧʦʩʪʘʥʦʚʢʠ ʠ ʩʤʳʩʣʦʚʦʡ ʩʫʱʥʦʩʪʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʫʩʪʴ ʠ çʥʝ ʩʠʩʪʝʤʥʦè, ʥʦ ʠ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʭʦʪʴ çʦʪʯʘʩʪʠè, 

ʥʦ ʨʘʙʦʪʘʝʪ (ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʘʯʘ ʧʨʦʝʢʪʘ) 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʟʨʠʪʝʣʷ 

ʠ ʟʨʠʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ.  

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʧʨʦʙʣʝʤʝ ʬʠʣʦʩʦʬʩʢʦ-ʤʠʨʦ-

ʚʦʟʟʨʝʥʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʩʦʧʨʷʞʝʥʠʷ ʦʙʣʘʩʪʴ ʩʦʧʨʷʞʝʥʠʷ ʪʝʭ-

ʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʠʥʥʦʚʘ-

ʮʠʡ, ʪʦ çʨʘʙʦʪʘʷè ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟ-

ʟʨʝʥʠʷ ʅʀ ʨʠʩʢʫʝʪ ʧʨʠʦʙʨʝʩʪʠ ʩʪʘʪʫʩ ʯʠʩʣʦ ʵʣʠ-

ʪʘʨʥʦʛʦ ï çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦè ʠʩʢʫʩʩʪʚʘ, ʧʦ ʦʧʨʝ-

ʜʝʣʝʥʠʶ ʥʝ ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʰʠʨʦʢʦʡ ʟʨʠʪʝʣʴʩʢʦʡ 

ʘʫʜʠʪʦʨʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʤʳʭ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʚʳʩʪʘʚʦʯʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʝʢʪʳ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʠʩ-

ʢʫʩʩʪʚʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʢʘʢ ʨʘʟ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ 

ʤʘʩʩʦʚʦʛʦ ʟʨʠʪʝʣʷ, ʠʤʝʥʥʦ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʥʝʰʥʠʭ çʘʪʪʨʘʢʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚè, ʘ ʥʝ ʟʘ ʩʯʝʪ 

ʦʙʨʘʱʝʥʠʷ ʢ ʦʨʠʛʠʥʘʣʴʥʳʤ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʤ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ.  

ʋʢʘʟʘʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʝ-

ʰʝʥʦ, ʧʦ-ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʱʝʥʠʷ 

ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʢ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʡ ʚʳʰʝ çʦʙʣʘʩʪʠ ʩʦʧʨʷʞʝʥʠʷè ʪʝʭʥʠʢʦ-ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʢʦʥ-

ʪʝʢʩʪʝ ʧʝʨʝʩʝʯʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʧʨʠʦʙʨʝʪʘʝʪ ʝʜʠ-

ʥʳʡ çʬʦʢʫʩè. ʅʘʫʯʥʦʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʘʩʢʨʳʪʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʩʤʳʩʣʦʚʳʭ 

ʬʦʨʤ, ʢʦʪʦʨʳʝ ʙʳ ʨʘʩʢʨʳʚʘʣʠ ʦʩʥʦʚʳ ʤʠʨʦʧʦʥʠ-

ʤʘʥʠʷ çʦʙʲʝʢʪʥʦ-ʩʫʙʲʝʢʪʥʦʡè ʤʥʦʛʦʤʝʨʥʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʢʘʢ ʵʣʝʤʝʥʪʳ ʥʘʫʯʥʦʡ, ʪʘʢ ʠ 

ʬʠʣʦʩʦʬʩʢʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ.  

ʄʝʪʘʧʣʘʩʪʠʮʠʟʤ ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯ-

ʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʄʥʦʛʦʤʝʨʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʝʱʝ çʥʝ 

ʥʘʰʣʘè ʩʚʦʠʭ ʘʥʘʣʦʛʦʚ ʚʳʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʧʣʘʩʪʠ-

ʯʝʩʢʠʭ ʵʢʚʠʚʘʣʝʥʪʦʚ ʬʦʨʤ-ʦʙʨʘʟʦʚ-ʩʠʤʚʦʣʦʚ. 

ʀʤʝʥʥʦ ʧʦʪʦʤʫ, ʯʪʦ çʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʠʷè ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʟʘ ʛʨʘʥʠʮʘʤʠ ʚʠʜʠʤʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʯʪʦ, ʚʳʭʦʜʷʱʝʝ ʟʘ ʧʨʝʜʝʣʳ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʚ ʨʘʤʢʘʭ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʸʪʫ ʦʩʪʘʸʪʩʷ ʙʝʟ 

ʚʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʘ ʚʳʨʘʞʝʥʠʷ ʧʣʘʩʪʠʢʠ ʠ ʵʩʪʝ-

ʪʠʢʠ ʧʝʨʝʭʦʜʥʳʭ ʬʦʨʤ ʤʝʞʜʫ ʭʘʦʩʦʤ ʠ ʧʦʨʷʜʢʦʤ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʝʭʦʜʥʳʝ ʬʦʨʤʳ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦ-

ʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʠʦʨʠʪʝʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ.  

ʇʣʘʩʪʠʢʘ ʧʝʨʝʭʦʜʥʳʭ ʬʦʨʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʵʩʪʝʪʠʢʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ï ʵʪʦ ʪʝ çʤʦʜʝʣʠ ʩʦʦʪʚʝʪ-

ʩʪʚʠʷè, ʢʦʪʦʨʳʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʤʝʪʥʦʝ ʧʦʣʝ ʤʝ-

ʪʘʧʣʘʩʪʠʮʠʟʤʘ: ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, 

ʨʘʟʚʠʚʘʝʤʦʛʦ ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ. 

ʆʙʲʝʢʪʘʤʠ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ ʷʚʣʷʶʪʩʷ ʥʝ ʩʪʘʪʠʯ-

ʥʳʝ ʣʦʢʘʣʴʥʳʝ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʢʘʢ ʚ ʥʘʥʦʘʨʪʝ, ʘ ʚʠ-

ʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦ-ʠ ʬʦʨʤʦʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʥʘʥʦʧʣʸʥʢʘʭ ʧʨʠ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʣʘʟʤʳ ʠ ʞʠʜʢʠʭ ʩʨʝʜ. ɺ ʦʩʥʦʚʝ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ 

ʣʝʞʠʪ ʢʦʛʥʠʪʠʚʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ: ʧʣʘʟʤʳ ʠ 

ʪʚʸʨʜʦʛʦ ʪʝʣʘ, ʞʠʜʢʦʩʪʠ ʠ ʪʚʸʨʜʦʛʦ ʪʝʣʘ, ʢʦʪʦʨʦʝ 

ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʩʨʝʜʩʪʚʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴ-

ʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʚʫʭ ʨʝʘʣʴʥʦʩʪʝʡ, ʜʚʫʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ ï ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʝʪʘʬʠʟʠʯʝʩʢʦʛʦ. ʄʝʪʘ-

ʧʣʘʩʪʠʮʠʟʤ ʟʘʜʘʸʪ ʥʦʚʳʡ ʨʘʢʫʨʩ ï ʨʘʢʫʨʩ ʩʦʧʨʷʞʝ-

ʥʠʷ ʜʚʫʭ ʨʝʘʣʴʥʦʩʪʝʡ: ʬʠʟʠʯʝʩʢʦʡ ʠ 

ʤʝʪʘʬʠʟʠʯʝʩʢʦʡ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʤʝʪʦʤ ʥʘʫʯʥʦ-ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʦʙʨʘʟʳ 

ʧʨʦʮʝʩʩʦʚ.  
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ʂʣʶʯʝʚʳʤ ʧʦʥʷʪʠʝʤ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ ʷʚʣʷ-

ʝʪʩʷ ʧʦʥʷʪʠʝ ʤʝʪʘʧʣʘʩʪʠʯʥʦʩʪʠ. ʄʝʪʘʧʣʘʩʪʠʯʥʦʩʪʴ 

- ʪʠʧ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪ ʧʣʘʩʪʠʢʫ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʬʦʨʤ ʩ ʧʣʘʩʪʠʢʦʡ 

ʧʨʝʚʨʘʱʘʝʤʳʭ ʬʦʨʤ, ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʩʫʪʩʪʚʫʶ-

ʱʠʭ ʩʪʨʫʢʪʫʨ ʚ ʤʥʦʛʦʩʣʦʡʥʳʭ ʥʘʥʦʧʣʸʥʢʘʭ. ɺ ʪʦʞʝ 

ʚʨʝʤʷ çʤʝʪʘè - ɻ ʪʦ ʥʝʯʪʦ, ʯʪʦ ʨʦʞʜʘʝʪʩʷ ʚʥʝ ʦʧʦʟʥʘ-

ʚʘʝʤʳʭ ʦʙʨʘʟʦʚ, ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʧʨʠʚʳʯʥʳʭ ʧʦʥʷ-

ʪʠʡ ʠ ʩʫʞʜʝʥʠʡ. ʕʪʦ ʥʝʯʪʦ ï ʠ ʝʩʪʴ ʩʢʨʳʪʳʝ 

ʩʤʳʩʣʳ, ʣʠʰʴ ʦʪʯʘʩʪʠ ʩʦʟʜʘʶʱʠʤʠʩʷ ʦʙʨʘʟʳ ʬʦʨ-

ʤʘʤʠ. 

ʇʦʩʢʦʣʴʢʫ ʨʝʧʨʝʟʝʥʪʫʝʤʦʩʪʴ ʵʪʦʛʦ ʨʘʢʫʨʩʘ ʣʝ-

ʞʠʪ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʠʜʠʤʳʭ ʦʙʨʘʟʦʚ, 

ʪʦ ʘʚʪʦʨʩʢʘʷ ʚʝʨʩʠʷ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʦʙʨʘʱʝʥʠʠ ʢ ʩʠʤʚʦʣʘʤ, ʨʦʞʜʘʶʱʠʤʩʷ ʥʘ ʛʨʘʥʠ-

ʮʘʭ ʨʘʟʨʳʚʘ ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʪʨʫʢʪʫʨ. 

 ʉ ʧʦʷʚʣʝʥʠʝʤ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ ʦʪʢʨʳʚʘʶʪʩʷ 

ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

ɺʧʝʨʚʳʝ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩ-

ʩʪʚʘ ʦʙʦʟʥʘʯʝʥ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʙʘʟʠʩ ʜʣʷ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ, ʠ ʛʣʘʚʥʦʝ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʟʦʙʨʘʟʠ-

ʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʥʘ ʥʦʚʳʭ ʧʨʠʥʮʠʧʘʭ: ʧʨʠʥʮʠ-

ʧʘʭ ʩʦʦʪʥʦʰʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʠ ʛʣʦʙʘʣʴʥʦʛʦ, ʩʪʘ-

ʨʦʛʦ ʠ ʥʦʚʦʛʦ, ʟʘʨʦʞʜʘʶʱʝʛʦʩʷ ʠ ʠʩʯʝʟʘʶʱʝʛʦ. ɺ 

ʨʘʤʢʘʭ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʩʪʠʯʝʩʢʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʦʭʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʣʠʥʝʡʥʳʝ, ʪʘʢ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʥʦʛʦʤʝʨʥʳʝ, ʥʝ-

ʣʠʥʝʡʥʳʝ ʠ ʥʝʩʪʘʙʠʣʴʥʳʝ ʚʦ ʚʨʝʤʝʥʠ ʢʦʥʬʠʛʫʨʘ-

ʪʦʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʦʤʘʩ-

ʰʪʘʙʥʳʭ ʤʝʪʘʬʦʨʤ, ʩʚʷʟʳʚʘʶʱʠʭ ʚʦʝʜʠʥʦ ʵʥʝʨʛʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ: ʦʪ ʣʦʢʘʣʴʥʦʛʦ ʜʦ ʛʣʦ-

ʙʘʣʴʥʦʛʦ. 

ʇʝʨʚʘʷ ʧʦʧʳʪʢʘ ʨʝʘʣʠʟʘʮʠʷ ʠʜʝʡ ʠ ʧʦʣʦʞʝʥʠʡ 

ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʚ ʨʘʤʢʘʭ ʚʳ-

ʩʪʘʚʢʠ-ʧʨʦʝʢʪʘ ʭʫʜʦʞʥʠʢʦʚ ʠ ʫʯʝʥʳʭ ʉʠʙʠʨʠ ççʅʘ 

ʛʨʘʥʠ. ʄʝʞʜʫ ʨʝʘʣʴʥʳʤ ʠ ʘʙʩʪʨʘʢʪʥʳʤè, ʧʨʦʭʦ-

ʜʠʚʰʝʡ ʚ ʠʶʥʝ 2015 ʛ. ʚ ʛ. ʆʤʩʢʝ, ʢʫʨʘʪʦʨʘʤʠ ʢʦʪʦ-

ʨʦʡ ʷʚʣʷʣʠʩʴ ʯʣʝʥʳ ʉʦʶʟʘ ʭʫʜʦʞʥʠʢʦʚ ʈʦʩʩʠʠ ɽ. 

ɿʘʨʝʤʙʘ ʠ ʆ. ʂʦʰʝʣʝʚʘ. 

ʍʫʜʦʞʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʡ ʧʨʦʝʢʪ çʅʘ ʛʨʘʥʠ. 

ʄʝʞʜʫ ʨʝʘʣʴʥʳʤ ʠ ʘʙʩʪʨʘʢʪʥʳʤè. ɻʣʘʚʥʳʤʠ ʟʘ-

ʜʘʯʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ ʨʝʘʣʴʥʦʩʪʴʶ ʠ ʘʙʩʪʨʘʢʮʠʝʡ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ 

ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʙʩʪʨʘʢʪʥʳʭ ʬʦʨʤ. 

ʇʨʦʝʢʪ ʦʭʚʘʪʳʚʘʣ ʨʘʙʦʪʳ ʭʫʜʦʞʥʠʢʦʚ, ʯʝʡ ʠʥʪʝʨʝʩ 

ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘʪʫʨʥʦʛʦ ʤʦʪʠʚʘ ʚ ʧʣʘ-

ʩʪʠʯʝʩʢʠʡ.  

ɸʚʪʦʨʳ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʪʘʢʞʝ ʧʨʝʜʩʪʘ-

ʚʠʣʠ ʩʚʦʠ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʠ-

ʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʛʨʘʥʠ ʚʦʩʧʨʠʷ-

ʪʠʷ ʚ ʩʠʣʫ ʩʚʦʝʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʠ. ɻʨʘʥʴ ï ʧʦʥʷ-

ʪʠʝ ʫʩʣʦʚʥʦʝ, ʪʝʤ ʙʦʣʝʝ, ʚ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ. 

ʌʠʟʠʯʝʩʢʠʡ ʤʠʨ ï ʵʪʦ ʤʠʨ ʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʨʦʮʝʩʩʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦ- ʠ ʥʘʥʦʤʠʨʘ, ʧʦʢʘ ʥʝʜʦʩʪʫʧʥʳ ʚʠ-

ʟʫʘʣʴʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ. ʇʦʵʪʦʤʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʙʳʜʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʨʝʘʣʴʥʦʩʪʠ ð ʵʪʦ ʘʙʩʪʨʘʢ-

ʮʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ð ʨʝʘʣʴʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʩʦʙʳʭ, ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʩʦ-

ʩʪʦʷʥʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ.  

ʀʜʝʠ, ʨʘʟʚʠʚʘʝʤʳʝ ʭʫʜʦʞʥʠʢʘʤʠ, ʙʝʟʫʩʣʦʚʥʦ, 

ʦʧʠʨʘʣʠʩʴ ʥʘ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʩʦʦʪʥʝ-

ʩʝʥʥʳʝ ʩ çʯʝʣʦʚʝʢʦ-ʨʘʟʤʝʨʥʦʡè ʨʝʘʣʴʥʦʩʪʴʶ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʠʜʝʠ, ʨʘʟʚʠʚʘʝʤʳʝ ʇ. ɻʨʠʥʙʝʨʛʦʤ ʠ ʂ. 

ʇʦʣʝʱʝʥʢʦ, ʩʦʦʪʥʦʩʠʣʠʩʴ ʠ ʤʠʢʨʦ-ʠ ʥʘʥʦʫʨʦʚʥʷʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ: ʥʘʥʦʧʣʝʥʦʢ ʠ 

ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʧʣʘʟʤʳ.  

ʇʦ - ʤʥʝʥʠʶ ʠʩʢʫʩʩʪʚʦʚʝʜʘ ɽ. ɻʨʫʟʜʦʚʘ, ʞʘʥʨ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ï ʵʪʦ ʚʳʩʪʘʚʢʘ-ʣʘʙʦʨʘʪʦʨʠʷ, ʚ ʢʦ-

ʪʦʨʦʡ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʦʩʦʙʘʷ çʭʫʜʦʞʝʩʪʚʝʥʥʘʷ 

ʜʘʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ, ʙʫʜʫʯʠ ʩʦʟʜʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʦʙʱʝʥʠʷ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ, ʚ ʠʪʦʛʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʦʮʝʜʫʨʫ ʫʟʥʘʚʘʥʠʷ, ʩʨʘʚʥʝʥʠʷ ï ʚʦʟʚʨʘʱʝʥʠʷ ʚ 

ʨʝʘʣʴʥʦʩʪʴè.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʧʝ-

ʨʝʭʦʜʳ, çʧʝʨʝʪʝʢʘʥʠʷè ʠʟ ʘʙʩʪʨʘʢʪʥʦʛʦ ʚ ʨʝʘʣʴʥʦʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʙʨʘʱʝʥʠʝ ʢ ʤʳʰʣʝʥʠʶ ʟʨʠʪʝʣʷ, 

ʧʨʝʜʣʘʛʘʷ ʝʤʫ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ ʚʦʩʧʨʠ-

ʷʪʠʷ, ʪʝʤ ʩʘʤʳʤ çʧʨʦʚʦʮʠʨʫʷè ʝʛʦ ʥʘ ʫʟʥʘʚʘʥʠʝ ï 

ʜʦʤʳʩʣʠʚʘʥʠʝ, ʫʧʦʜʦʙʣʝʥʠʝ ï ʩʨʘʚʥʝʥʠʝ, ʚ ʢʦʥʝʯ-

ʥʦʤ ʠʪʦʛʝ, ʧʦʛʨʫʞʝʥʠʝ ʚ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʟʘ 

ʩʯʝʪ ʚʦʩʧʨʠʷʪʠʷ ʩʦʟʜʘʥʥʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʚʳʩʪʘʚʢʠ-ʣʘʙʦʨʘʪʦʨʠʠ.  

ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚʧʝʨʚʳʝ, ʧʦ-

ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʜʘʯʘ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ çʦʙʣʘʩʪʠ ʩʦʧʨʷʞʝʥʠʷè ʩʦʮʠʦʢʫʣʴʪʫʨ-

ʥʳʭ ʠʥʥʦʚʘʮʠʡ ʠ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦ-

ʚʘʮʠʡ.  
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ʈʠʩ. 2. ʉʪʘʨʠʢʠ ʥʘ ʧʨʘʟʜʥʠʢʝ ʤʦʣʦʜʦʛʦ ʚʠʥʘ /ʇ.ɻʨʠʥʙʝʨʛ/ 

 

ʇʨʠ ʵʪʦʤ ʚ ʬʦʢʫʩʝ ʩʦʙʳʪʠʷ ʦʢʘʟʘʣʠʩʴ ʙʣʠʟʢʠʝ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʠ ʥʘʫʯʥʳʝ ʤʦʜʝʣʠ: çʧʨʦʪʦʬʦʨʤʳè 

- ʘʙʩʪʨʘʢʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʭʘʨʘʢʪʝʨ-

ʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʠ çʧʨʦʪʦʩʪʨʫʢʪʫʨʳè - ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʝʱʝ ʥʝ ʩʬʦʨʤʠ-

ʨʦʚʘʚʰʠʭʩʷ ʬʠʟʠʯʝʩʢʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ: 

ʬʨʘʢʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʠʟʘʪʦʨʦʚ (ʨʠʩ.2), ʧʣʘʟʤʝʥ-

ʥʳʭ ʧʦʪʦʢʦʚ (ʨʠʩ.3), ʵʢʪʦʥʦʚ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʤʝʪʘ-

ʬʦʨʤʳ ʠ ʠʭ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʚʳʩʪʘʚʢʠ, ʟʘʷʚʣʝʥ-

ʥʘʷ ʭʫʜʦʞʥʠʢʘʤʠ-ʢʫʨʘʪʦʨʘʤʠ, ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʛʣʫʙʞʝ ʧʦ ʩʤʳʩʣʦʚʦʤʫ ʩʦʜʝʨʞʘʥʠʶ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʨʝʜʣʦʞʠʣʘ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʘʪ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʠ 

ʘʙʩʪʨʘʢʪʥʦʛʦ, ʥʦ ʠ ʬʦʨʤʘʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚʠʜʠʤʦʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʝʣʦʚʝʢʦ-ʨʘʟʤʝʨʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʠ ʥʝʚʠʜʠʤʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʨʦʚ-

ʥʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʠ ʥʘ ʤʠʢʨʦ-ʠ ʥʘʥʦ-ʫʨʦʚ-

ʥʷʭ. ʊʝʤ ʩʘʤʳʤ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʟʠʮʠ-

ʦʥʠʨʦʚʘʥʥʦʛʦ ʠʟʥʘʯʘʣʴʥʦ ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʥʘʫʯ-

ʥʳʡ, ʥʝ ʪʦʣʴʢʦ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ çʦʙʣʘʩʪʴ 

ʧʝʨʝʩʝʯʝʥʠʷè ʠʥʪʝʨʝʩʦʚ ʠʩʢʫʩʩʪʚʘ ʠ ʥʘʫʢʠ, ʥʦ ʠ 

ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ. 

 
ʈʠʩ. 3 ʉʝʨʠʷ çʍʘʦʩ-ʧʦʨʷʜʦʢè. ʂʦʤʧʦʟʠʮʠʷ ˉ 5 /ʂ. ʇʦʣʝʱʝʥʢʦ/ 



SCIENCES OF EUROPE # 19 (19), 2017 |  ART STUDIES 9 

ɸʚʪʦʨʩʢʠʡ ʧʨʦʝʢʪ çʇʝʨʝʢʨʝʩʪʢʠ ʥʘʫʢʠ ʠ 

ʠʩʢʫʩʩʪʚʘè. ɸʚʪʦʨʩʢʠʡ ʧʨʦʝʢʪ çʇʝʨʝʢʨʝʩʪʢʠ 

ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚʘè ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝ-

ʥʠʝʤ ʧʨʦʝʢʪʘ çʅʘ ʛʨʘʥʠ. ʄʝʞʜʫ ʨʝʘʣʴʥʳʤ ʠ ʘʙ-

ʩʪʨʘʢʪʥʳʤèè, ʘ ʪʘʢʞʝ ʧʝʨʩʦʥʘʣʴʥʦʡ ʢʦʥʮʝʧʪ-ʚʳ-

ʩʪʘʚʢʠ ʇ. ɻʨʠʥʙʝʨʛʘ çʅʘʥʦʘʨʪ. ʅʦʚʳʝ ʛʦʨʠʟʦʥʪʳ 

ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘè (ʆʤʩʢ, ʥʦʷʙʨʴ 2014), ʚ ʢʦʪʦ-

ʨʦʤ ʘʚʪʦʨʦʤ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʟʫʘʣʴʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʅʘʥʦʤʠʨʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʢʦʥʪʝʢʩʪʥʦʤ 

ʚʦʩʧʨʠʷʪʠʠ ʦʙʨʘʟʦʚ, ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʥʠʷʭ ʠ ʘʩʩʦ-

ʮʠʘʪʠʚʥʦʤ ʦʧʳʪʝ, ʪʘʢʞʝ ʚʳʩʪʘʚʢʠ ʇ. ɻʨʠʥʙʝʨʛʘ ʠ 

ʂ. ʇʦʣʝʱʝʥʢʦ çʆʪ ʥʘʫʢʠ ʢ ʠʩʢʫʩʩʪʚʫè, ʧʨʠʫʨʦʯʝʥ-

ʥʦʡ ʢ 300-ʣʝʪʠʶ ʧʨʘʟʜʥʦʚʘʥʠʷ ʛ. ʆʤʩʢʝ (ʠʶʣʴ 

2016ʛ). ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʫʢʘʟʘʥʥʳʭ ʚʳʩʪʘʚʢʘʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣ ʧʨʦʜʝʤʦʥʩʪʠʨʦʚʘʣ ʜʘʣʴ-

ʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠʜʝʡ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʘ.  

ɺ ʤʝʪʘʧʣʘʩʪʠʮʠʟʤʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʥʦʨʘʟʤʝʨ-

ʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʮʝʩʩʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ 

ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʚʳʩʪʨʘʠʚʘʶʱʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʩʪʨʘʪʝʛʠʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʝʨʝ-

ʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʤʝʞʜʫ ʭʘʦʩʦʤ ʠ ʧʦʨʷʜʢʦʤ, ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ çin situè ʟʘ-

ʪʨʫʜʥʠʪʝʣʴʥʦ.  

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʤʳʩʣʦʚʳʭ ʘʪʪʨʘʢʪʦʨʦʚ - ʦʙʦʙ-

ʱʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʪʨʘʜʠʮʠʡ, ʠʥʚʝʥ-

ʮʠʡ, ʩʤʳʩʣʦʚʳʭ ʢʦʥʩʪʨʫʢʪʦʚ ï ʥʦʚʘʮʠʡ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʡ ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʢʦʤʙʠʥʘʪʦʨʠʢʠ, ʦʙʲʝʜʠ-

ʥʷʶʱʝʡ ʥʝ ʩʦʯʝʪʘʝʤʳʝ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʪʠʧʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʨʦʞʜʘʶʱʝʡ ʩʠʥʝʩʪʝʟʠʶ.  

ʆʙʱʠʡ ʟʘʤʳʩʝʣ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʮʝʩʩʥʦʡ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʠʥʦʡ (ʥʝʚʠʜʠʤʦʡ) ʨʝʘʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʦʡ ʚ ʚʠʜʝ ʪʨʝʢʦʚ, ʫʧʣʦʪʥʝʥʠʡ ʠ ʩʛʫʩʪʢʦʚ ï ʩʣʝʜʦʚ 

ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʚʠʜʠʤʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʦʡ ʚ ʨʘʙʦʪʘʭ ʚ ʚʠʜʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ: ʦʪ ʘʙ-

ʩʪʨʘʢʪʥʳʭ ʦʙʨʘʟʦʚ ʜʦ ʫʟʥʘʚʘʝʤʳʭ ʯʝʣʦʚʝʢʦ-ʨʘʟ-

ʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʦʯʝʪʘʥʠʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ 

ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʭʘʦʪʠʯʥʦ ï ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʦʧʝʨʠʨʫʝʪ ʢ ʩʦ-

ʟʥʘʪʝʣʴʥʦʤʫ, ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤʫ ʠ ʙʝʩʩʦʟʥʘʪʝʣʴ-

ʥʦʤʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʨʠʪʝʣʶ ʥʝ ʪʦʣʴʢʦ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘ 

ʩʯʝʪ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʥʦ ʠ ʩʪʘʪʴ ʫʯʘʩʪʥʠʢʦʤ ʢʨʝʘʪʠʚʥʦʛʦ ʘʢʪʘ çʩʦ-ʪʚʦʨ-

ʯʝʩʪʚʘè ʛʝʥʝʨʘʮʠʠ ʥʦʚʳʭ ʩʤʳʩʣʦʚ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʠʥʪʫʠʮʠʠ. ʉʤʳʩʣʦʚʘʷ ʩʝʪʴ ʘʚ-

ʪʦʨʩʢʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4.  

 

 
ʈʠʩ. 4. ʉʤʳʩʣʦʚʘʷ ʩʝʪʴ ʧʨʦʝʢʪʘ çʆʪ ʥʘʫʢʠ ʢ ʠʩʢʫʩʩʪʚʫè. 
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ɺ ʢʘʯʝʩʪʚʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʧʨʦʪʦʬʦʨʤʳ, ʧʨʦʪʦʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʛʠ-

ʙʨʠʜʳ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʨʦʦʙʨʘʟʳ ʤʝʟʦ-ʩʠʩʪʝʤʳʭ 

ʦʙʲʝʢʪʦʚ. ʄʝʟʦ-ʩʠʩʪʝʤʥʳʝ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʷʜʨʘ, ʚʳʨʘʞʘ-

ʶʱʝʛʦ ʩʤʳʩʣ ʧʨʦʪʦʦʙʨʘʟʘ ʠ ʦʢʨʝʩʪʥʦʩʪʠ, ʚʳʨʘʞʘ-

ʶʱʝʡ ʝʛʦ ʩʚʷʟʴ ʩ ʷʜʨʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ 

ʩʦʙʳʪʠʷ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʤʳʩʣʘ ʜʫʘʣʴʥʦʛʦ 

ʦʙʨʘʟʘ ʠʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʣʶʙʦʡ ʪʦʧʦʣʦʛʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ [14]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʘʬʦʨ, ʠʩʧʦʣʴʟʫ-

ʝʤʳʭ ʘʚʪʦʨʘʤʠ, ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ: çʩʨʝʟʳ ʠ 

ʩʣʝʧʢʠ ʨʝʘʣʴʥʦʩʪʠè, çʤʘʪʨʠʮʘ ʧʣʦʪʥʦʩʪʠè, çʪʫʥ-

ʥʝʣʠ ʨʝʘʣʴʥʦʩʪʠè. 

ʄʝʪʘʬʦʨʘ çʩʨʝʟʳ ʠ ʩʣʝʧʢʠ ʨʝʘʣʴʥʦʩʪʠè ʨʘʩ-

ʢʨʳʚʘʝʪ ʩʫʱʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʧʦʣʦʞʝʥʦ ʧʦʥʷʪʠʝ ʤʠʣʴʪʠ-

ʚʝʨʩʘ [15] ʚ ʚʠʜʝ çʦʛʨʦʤʥʦʡ ʢʦʣʣʝʢʮʠʠ ʧʘʯʝʢ ʩʥʠʤ-

ʢʦʚè ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʳʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʝʯʘʪʣʝʥʦ ʧʨʦʰʣʦʝ, ʥʘʩʪʦʷʱʝʝ ʠ 

ʙʫʜʫʱʝʝ. ɼʘʥʥʘʷ ʤʝʪʘʬʦʨʘ ʩʣʫʞʠʪ ʜʣʷ ʨʘʩʢʨʳʪʠʷ 

ʛʣʫʙʠʥʥʳʭ ʩʚʷʟʝʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ 

ʚʠʜʝ ʧʨʦʩʪʫʧʘʶʱʠʭ ʬʨʘʛʤʝʥʪʦʚ ʠ ʩʠʤʚʦʣʠʟʠʨʫʶ-

ʱʠʭ ʥʝʨʘʟʨʳʚʥʫʶ ʚʨʝʤʝʥʥʫʶ ʩʚʷʟʴ ʩʦʙʳʪʠʷ ʩ ʝʛʦ 

ʧʨʝʜʳʩʪʦʨʠʝʡ, ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʥʥʦʡ ʚ ʨʘʤʢʘʭ 

ʤʦʜʝʣʝʡ ʩʠʥʝʨʛʝʪʠʢʠ [16]. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʧʦʪʝʟʳ çʩʢʣʝʝʢè ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʝʨʝʡʪʠ ʢ ʨʘʩʰʠʨʝʥʥʦʡ ʤʦʜʝʣʠ 

çʤʫʣʴʪʠʚʝʨʩʘ ʩ ʤʳʩʣʷʱʠʤ ʩʫʱʝʩʪʚʦʤè, ʚ ʢʦʪʦʨʦʤ 

ʙʳ çʧʨʠʩʫʪʩʪʚʦʚʘʣʦè ʦʪʥʦʰʝʥʠʝ ʤʳʩʣʷʱʝʛʦ (ʠ 

ʯʫʚʩʪʚʫʶʱʝʛʦ) ʩʫʱʝʩʪʚʘ ʢ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ɺʤʝʩʪʝ ʪʝʤ, ʨʘʟʚʠʚʘʷ ʠʜʝʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ çʘʣʴʪʝʨ-

ʚʝʨʩʘè ʠ çʢʦʨʠʜʦʨʦʚ ʯʘʩʪʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʙʳʪʠʷè, 

ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʷ ʚʳʩʢʘʟʘʥʥʳʝ ʤʝʪʘʬʦʨʫ çʩʨʝʟʦʚ ʠ 

ʩʣʝʧʢʦʚ ʨʝʘʣʴʥʦʩʪʠè, ʚ ʦʩʥʦʚʫ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʘ 

ʧʦʣʦʞʝʥʘ ʪʦʧʦʩʥʦ-ʨʝʬʣʝʢʪʦʨʥʫʶ ʤʦʜʝʣʴ 

ʠʜʝʦʩʬʝʨʳ ʤʫʣʴʪʠʚʝʨʩʘ ð ʦʙʣʘʩʪʠ çʧʨʠʩʫʪʩʪʚʠʷ 

ʦʪʥʦʰʝʥʠʷè ʤʳʩʣʷʱʝʛʦ ʩʫʱʝʩʪʚʘ ʢ ʠʥʦʡ, ʥʝʚʠʜʠ-

ʤʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʡʪʠ ʥʘ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʶ ʤʝʪʘʬʦʨʳ çʪʫʥʥʝʣʠ ʨʝʘʣʴʥʦʩʪʠè ʩ ʧʦʟʠʮʠʡ 

ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ [17]. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ 

ʨʝʬʣʝʢʩʠʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʠʪʝʨʘʮʠʠ ʩ ʤʳʩʣʝʦʙʨʘʟʘʤʠ ʚʦʩʧʨʠʥʷʪʦʡ ʚʩʝʤʠ ʦʨ-

ʛʘʥʘʤʠ ʯʫʚʩʪʚ çʩʯʠʪʘʥʥʦʡè ʮʝʣʦʩʪʥʦʩʪʠ ʧʩʠʭʦʬʠ-

ʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. çʉʯʠʪʘʥʥʘʷè ʚ ʜʘʥʥʳʡ ʢʦʥ-

ʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʩʠʭʦʬʠʟʠʯʝʩʢʘʷ ʨʝʘʣʴ-

ʥʦʩʪʴ, ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʚʘʥʪʦʚʫʶ 

ʩʫʧʝʨʧʦʟʠʮʠʶ ʦʙʨʘʟʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʪʫʥʥʝʣʷ ʨʝ-

ʘʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʤʫʶ ʚ ʚʠʜʝ ʝʝ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʚʠʟʫʘʣʠʟʠʨʦʚʘʥ-

ʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʤʦʜʝʣʝʡ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ.  

ʉʤʳʩʣ ʤʝʪʘʬʦʨʳ çʪʫʥʥʝʣʠ ʨʝʘʣʴʥʦʩʪʠè ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʩʦʙʳʪʠʡʥʳʡ ʨʷʜ ʨʝʬʣʝʢʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, 

ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʠʥʫʶ (ʥʝʚʠʜʠʤʫʶ) ʨʝʘʣʴʥʦʩʪʴ, 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ 

ʥʝ ʧʫʪʝʤ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʩʪʨʘʠʚʘʥʠʷ ʩʦʙʳʪʠʡʥʦ-

ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʷʜʦʚ, ʘ ʠʥʪʫʠʪʠʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦ, 

ʧʫʪʝʤ ʤʛʥʦʚʝʥʥʦʡ ʘʩʩʦʮʠʘʪʠʚʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʨʝʬʣʝʢʩʠʠ. 

  

 
ʈʠʩ. 5. ʄʦʸ ʧʨʦʩʪʨʘʥʩʪʚʦ /ʇ. ɻʨʠʥʙʝʨʛ/ 
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ɺ ʢʘʯʝʩʪʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʨʝʧʨʝʟʝʥʪʘ-

ʮʠʠ ʚʠʟʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʧʝʨʝʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʘʬʦʨʘ çʤʘʪʨʠʮʘ ʧʣʦʪʥʦʩʪʠè. ʄʘʪ-

ʨʠʮʘ ʧʣʦʪʥʦʩʪʠ (ʄʇ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʚʘʥʪʦʚʦʡ ʤʝ-

ʭʘʥʠʢʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤ ʩʦ ʩʤʝʰʘʥʥʳʤʠ 

ʩʦʩʪʦʷʥʠʷʤʠ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʥʘʙʣʶʜʘʪʝʣʷ. 

ʄʇ ʩʦʜʝʨʞʠʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʧʨʦ-

ʠʟʚʦʜʠʤʳʭ ʥʘʜ ʦʜʥʦʡ ʯʘʩʪʴʶ ʢʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ ʚ 

ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʨʫʛʦʡ ʯʘʩʪʠ 

ʢʚʘʥʪʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝʜʦʩʪʫʧʥʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʠ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʥʘʥʦ-ʧʨʦʮʝʩʩʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʥʘʥʦʩʪʨʫʢʪʫʨ. ʊʘʢ, ʥʘ ʦʩʥʦʚʝ 

ʬʨʘʛʤʝʥʪʦʚ (ʫʯʘʩʪʢʦʚ) ʥʘʥʦʧʣʝʥʦʢ c ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʟʥʘʥʠʡ ʦ ʤʝʭʘʥʠʟʤʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʦʙʣʘʩʪʝʡ ʥʘʥʦʦʙʲʝʢʪʦʚ, ʧʨʦʠʟʚʦʜʠʣʘʩʴ çʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷè ʪʦʧʦʣʦʛʠʠ ʥʠʞʝʣʝʞʘʱʠʭ ʥʝʚʠʜʠʤʳʭ 

ʩʪʨʫʢʪʫʨ ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʨʠʩ.5 (ʇ. ɻʨʠʥʙʝʨʛ), ʣʠʙʦ ʥʘ ʦʩʥʦʚʝ ʢʦʛʥʠ-

ʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʠʩ.6,7 (ʂ. ʇʦʣʝʱʝʥʢʦ). 

 
ʈʠʩ. 6. ʉʝʨʠʷ çʇʦʨʷʜʦʢ-ʭʘʦʩè. ʂʦʤʧʦʟʠʮʠʷ ˉ 16 /ʇʦʣʝʱʝʥʢʦ ʂ./ 

 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢ ʚʳ-

ʨʘʞʝʥʠʷ ʥʘʫʯʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʧʨʦ-

ʝʢʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʘʥʦʙʲʝʢʪʦʚ (ʥʘʥʦʧʣʝʥʦʢ), ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʜʣʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝ-

ʥʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʬʦʨʤʝ ʢʨʝʘʪʠʚʥʦ-

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ çʩʦʙʳʪʠʷè, ʘ ʠʤʝʥʥʦ, ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʩʝʤʠʥʘʨʦʚ ʠ ʪʨʝʥʠʥʛʦʚ ʨʘʟʚʠʪʠʷ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʧʦʢʘʟ ʧʨʦ-

ʠʟʚʝʜʝʥʠʡ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 
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ʈʠʩ. 7. ʉʝʨʠʷ çʇʦʨʷʜʦʢ-ʭʘʦʩè. ʂʦʤʧʦʟʠʮʠʷ ˉ 36 /ʇʦʣʝʱʝʥʢʦ ʂ../ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʬʦʨʤʘʪ ʜʠʩ-

ʢʫʨʩʘ ʥʘʫʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʘʧʣʘ-

ʩʪʠʮʠʟʤʘ, ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʠʜʝʷʤʠ ʇʣʘʪʦʥʘ, ʫ ʢʦʪʦ-

ʨʦʛʦ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʯʠʩʪʳʤ ʨʘʮʠʦʥʘʣʴʥʳʤ ʫʤʦʤ ʠ 

ʯʠʩʪʦʡ ʠʨʨʘʮʠʦʥʘʣʴʥʦʡ ʯʫʚʩʪʚʝʥʥʦʩʪʴʶ ʦʢʘʟʳʚʘ-

ʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʡ. ɺ ʵʪʦʤ çʩʨʝʜʠʥʥʦʤè ʧʨʦʤʝ-

ʞʫʪʢʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ŭɘɎɡɘŬ (dianoia) ʠ ŭɧɝŬ (doxa). 

ʇʨʦʚʦʜʷ ʘʥʘʣʠʟ ʵʪʠʭ ʧʣʘʪʦʥʦʚʩʢʠʭ ʪʝʨʤʠʥʦʚ, ɸ.ʌ. 

ʃʦʩʝʚ ʚ çʀʩʪʦʨʠʠ ʘʥʪʠʯʥʦʡ ʵʩʪʝʪʠʢʠè ʫʢʘʟʳʚʘʣ, 

ʯʪʦ ʠʤ ʥʝʚʦʟʤʦʞʥʦ ʥʘʡʪʠ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʘʥʘʣʦʛʠ 

ʥʠ ʚ ʦʜʥʦʤ ʜʨʫʛʦʤ ʷʟʳʢʝ. ʇʨʠ ʵʪʦʤ, ʦʙʦʟʥʘʯʘʝʤʦʝ 

ʪʝʨʤʠʥʦʤ çʜʠʘʥʦʷè ï ʙʣʠʞʝ ʢ ʫʤʫ, ʘ ʪʝʨʤʠʥʦʤ 

çʜʦʢʩʘè ï ʙʣʠʞʝ ʢ ʯʫʚʩʪʚʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʩʣʦʚʦ 

ʜʠʘʥʦʷ ʯʘʩʪʦ ʧʝʨʝʚʦʜʷʪ ʢʘʢ çʜʠʩʢʫʨʩʠʚʥʦʝ ʤʳʰʣʝ-

ʥʠʝè, ʘ ʩʣʦʚʦ ʜʦʢʩʘ ï ʢʘʢ çʯʫʚʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝè, çʤʥʝʥʠʝè, çʩʫʞʜʝʥʠʝè.  

ʅʝʢʦʪʦʨʳʝ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʗ.ɼ. ʇʨʫʜʝʥʢʦ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪ ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʢʘʢ ʚʦʟʚʨʘʱʝʥʠʝ ʥʘ 

çʙʦʣʝʝ ʚʳʩʦʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠ ʥʘʫʯʥʦʤ 

ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷè ʢ ʩʚʦʡʩʪʚʝʥʥʦʤʫ ʘʥʪʠʯʥʦʩʪʠ ʩʠʥ-

ʢʨʝʪʠʟʤʫ, ʢʦʛʜʘ ʧʦʥʷʪʠʝ techne çʦʙʲʝʜʠʥʷʣʦ ʚ ʩʝʙʝ 

ʥʘʫʢʫ, ʨʝʤʝʩʣʦ ʠ ʠʩʢʫʩʩʪʚʦè. 

ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ 

ʙʝʟ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʚʠʜʝ ʥʘʫʯʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʠʭ ʭʫʜʦ-

ʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʫʯʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʢʘʢ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ, 

ʜʣʷ ʜʦʥʝʩʝʥʠʷ ʜʦ ʟʨʠʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚ-

ʣʷʝʤʳʭ ʩʤʳʩʣʦʚʳʭ ʧʦʥʷʪʠʡ ʠ ʢʦʥʮʝʧʪʦʚ, ʥʫʞʜʘ-

ʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʬʦʨʤʘʪʝ ʩʦʙʳʪʠʡ, ʘ ʪʘʢʞʝ ʩʨʝʜ-

ʩʪʚʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ.  

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʤ 

ʦʩʤʳʩʣʝʥʠʠ ʨʘʙʦʪ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʚ ʨʘʤʢʘʭ ʨʘʟ-

ʚʠʚʘʝʤʦʛʦ ʘʚʪʦʨʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ - ʤʝʪʘʧʣʘʩʪʠ-

ʮʠʟʤʘ, ʪʦ ʦʥʠ ʦʪʨʘʞʘʶʪ ʥʝ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ ʥʘʫʯ-

ʥʦʡ (ʬʠʟʠʯʝʩʢʦʡ) ʢʘʨʪʠʥʳ ʤʠʨʘ, ʷʚʣʷʶʱʝʡʩʷ ʧʦ 

ʩʫʪʠ çʧʨʦʮʝʩʩʥʦʡè, ʥʦ ʠ ʩʘʤʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʧʨʦʝʮʠʨʫʶʪ ʦʙʨʘʟʳ ʠʥʦʡ (ʥʝʚʠʜʠʤʦʡ) ʨʝ-

ʘʣʴʥʦʩʪʠ ʥʘ çʯʝʣʦʚʝʢʦ-ʨʘʟʤʝʨʥʫʶè ʨʝʘʣʴʥʦʩʪʴ, ʚ 

ʢʦʪʦʨʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ 

ʠ ʤʥʦʛʦʤʝʨʥʦʩʪʴ ʩʪʘʣʠ ʘʪʨʠʙʫʪʘʤʠ ʧʦʚʩʝʜʥʝʚʥʦ-

ʩʪʠ. ʄʠʢʨʦʢʦʩʤʦʩ ʠ ʤʘʢʨʦʢʦʩʤʦʩ ʦʢʘʟʳʚʘʶʪʩʷ ʩʚʷ-

ʟʘʥʳ ʚ ʥʦʚʦʡ ʨʝʘʣʴʥʦʡ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ - çʛʣʦʢʘʣʴ-

ʥʦʩʪʠè, ʚ ʢʦʪʦʨʦʡ ʚʩʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʩʣʫʯʘʡʥʳʝ ʩʦ-

ʙʳʪʠʷ ʩʚʷʟʘʥʳ ʠ ʧʦʜʯʠʥʷʶʪʩʷ ʝʜʠʥʳʤ ʟʘʢʦʥʘʤ 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʠ ʨʝʛʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤ, ʦʪ-

ʨʘʞʘʶʱʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʠ ï ʝʝ 

ʵʚʦʣʶʮʠʶ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʨʘʩʪʘʥʠʷ ʩʣʦʞʥʦʩʪʠ, 

ʧʦʩʪʠʞʝʥʠʝ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ 
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ʛʣʫʙʠʥʥʦʛʦ ʚʠʜʝʥʠʷ (Deep Vision), ʦʙʨʝʪʘʝʤʦʛʦ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʩʪʠʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʯʫʚʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝ-

ʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʤʝʪʘʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ.  
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ɸʅʅʆʊɸʎʀʗ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2002ï2014 ʛʛ., ʚ ʪʨʠʥʘʜʮʘʪʠ ʧʦʣʠʛʦʥʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʚ ʚʳʩʦʢʦʛʦʨʥʦʤ ʧʦʷʩʝ ʰʝʩʪʠ ʢʨʫʧʥʳʭ ʛʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʶʞʥʦʛʦ ʦʢʘʡʤʣʝʥʠʷ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ 

ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ (ɸʉɻʆ). ʋʯʝʪ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ (ʅʌʄ) ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʫʢʦʩʦʚ ʩ ʧʣʦʱʘʜʢʠ 0,25 

ʤ2 ʚ ʜʝʩʷʪʠʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɺ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʅʌʄ 690 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ 69 ʨʘʟʣʠʯʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʠ 7 ʛʨʫʧʧʘʤ ʬʦʨʤʘʮʠʡ (ʪʠʧʘʤ ʩʦʦʙʱʝʩʪʚ), ʦʪʥʦʩʷʱʠʝʩʷ ʢ 2 ʢʣʘʩʩʘʤ ʬʦʨ-

ʤʘʮʠʡ ï ʚʳʩʦʢʦʛʦʨʥʳʝ ʪʫʥʜʨʳ ʠ ʣʫʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʨ ʚʧʝʨʚʳʝ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʟʘʧʘʩʳ ʅʌʄ ʪʠʧʦʚ ʩʦʦʙ-

ʱʝʩʪʚ ʘʨʠʜʥʳʭ ʚʳʩʦʢʦʛʦʨʠʡ ɸʉɻʆ ʚʘʨʴʠʨʫʶʪ ʦʪ 2670 (ʧʦʜʛʦʣʴʮʦʚʳʝ ʢʫʩʪʘʨʥʠʢʠ) ʜʦ 399 ʛ/ʤ2 (ʪʨʘʚʷʥʳʝ 

ʪʫʥʜʨʳ). ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʞʠʚʦʤʫ ʢʦʤʧʦʥʝʥʪʫ (40ï76 % ʦʪ ʅʌʄ). ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʝʛʦ ʤʘʩʩʳ ʟʘʚʠʩʠʪ ʦʪ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ. ʊʘʢ, ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦ-

ʦʙʱʝʩʪʚ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,05 ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʘʩʩʦʡ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʤʭʦʚ 

(r=0,85), ʤʘʩʩʦʡ ʟʣʘʢʦʚ ʠ ʩʦʢʦʚʳʭ (r=0,78), ʘ ʪʘʢʞʝ ʤʘʩʩʦʡ ʟʣʘʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ (r= -0,80). ɺ ʘʥʘʣʠʟʠʨʫ-

ʝʤʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʘʨʥʦʡ ʞʠʚʦʡ ʅʌʄ ʢʫʩʪʘʨʥʠʢʦʚ ʠ 

ʢʫʩʪʘʨʥʠʯʢʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʷ ʪʨʘʚ (r= - 0,82). ɸʥʘʣʦʛʠʯʥʘʷ ʚʟʘʠʤʦʦʙʫʩʣʦʚ-

ʣʝʥʥʦʩʪʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʤʝʞʜʫ ʞʠʚʦʡ ʅʌʄ ʜʦʤʠʥʘʥʪʦʚ ʠ ʩʦʜʦʤʠʥʘʥʪʦʚ (r=0,87), ʘ ʪʘʢʞʝ ʩʦʜʦʤʠʥʘʥ-

ʪʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ (r=0,91). ʇʨʘʥʘʣʠʟʠʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʞʠʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʦʪ ʤʘʩʩʳ ʢʫʩʪʘʨ-

ʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ (r=0,99). ʋʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʤʘʩʩʳ ʪʨʘʚ, ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ ʥʘ ʞʠʚʫʶ 

ʤʘʩʩʫ ʚ ʦʪʜʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʬʦʨʤʘʮʠʷʭ.  

ABSTRACT 

The studies were carried out during July-August 2002ï2014 period, in thirteen flora test areas located in the 

highland belt of six large mountain systems of the southern bordering of the Altai-Sayan mountain region (ASMR). 

The analysis of high-level phytomass (HLPh) was carried out by the method of mowing from the area 0,25 m2 in 

a tenfold periodicity. The analysis includes data from the HLPh 690 study areas, corresponding to 69 different 

communities and 7 formations groups (types of communities) belonging to 2 classes of formations ï highland 

tundra and meadows. As a result, the author notes for the first time that HLPh resources of the types of communities 

of the ASMR arid highlands range from 2,670 (sub-highland shrubs) to 399 g/m2 (grassy tundra). The main con-

tribution to their formation belongs to the living component (40ï76% of the HLPh). It was found that the high 

variability of its mass depends on the fractional composition. A reliable relationship was found between the weight 

of shrubs and mosses (r = 0,85), the mass of grasses and juice (r = 0,78), and also the mass of grasses and shrubs 

(r = -0,80) in various types of communities, at a significance level of p <0.05. An increase in the percentage of 

total live HLPh shrubs and subshrubs and a simultaneous decrease in the degree of grass involvement (r = -0,82) 

was detected in the analyzed communities. A similar interdependence can also be observed between living HLPh 

dominants and sodominants (r = 0,87) as well as sodominants and associated species (r = 0,91). The dependence 

of the living component on the mass of shrubs and subshrubs is analysed (r = 0,99). A significant influence of the 

mass of grasses, mosses and lichens on the living mass in individual communities and corresponding formations 

has been established. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ, ʪʠʧʳ ʩʦʦʙʱʝʩʪʚ, ʘʨʠʜʥʳʝ ʚʳʩʦʢʦʛʦʨʴʷ, ɸʣʪʘʝ-ʉʘʷʥʩʢʘʷ ʛʦʨ-

ʥʘʷ ʦʙʣʘʩʪʴ. 

Keywords: low-level phytomass, types of communities, arid highlands, the Altai-Sayan mountainous region. 

 

ʀʟʫʯʝʥʠʶ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦʛʦʨ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʬʘʢʪʦʨʦʚ ʠʭ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦ-

ʩʚʷʱʝʥʦ ʥʝʤʘʣʦ ʨʘʙʦʪ [1ï7]. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʚʠʜʫ ʙʦʣʴʰʝʡ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʛʦʨʥʳʭ ʨʝʛʠʦʥʦʚ, 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʮʝʥʢʫ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʩʦʦʙ-

ʱʝʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʩʝʥʦʢʦʩʥʳʭ ʠ 

ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ [8ï14].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʠʟʫʯʝʥʠʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʦʪ ʞʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ ʚʳʩʦʢʦʛʦʨʠʡ ʘʨʠʜʥʦʛʦ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨ-

ʥʦʡ ʦʙʣʘʩʪʠ.  

ɸʣʪʘʝ-ʉʘʷʥʩʢʘʷ ʛʦʨʥʘʷ ʦʙʣʘʩʪʴ (ɸʉɻʆ) ʟʘʥʠ-

ʤʘʝʪ ʦʙʰʠʨʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚ ʮʝʥʪʨʝ ɽʚʨʘʟʠʘʪ-

ʩʢʦʛʦ ʤʘʪʝʨʠʢʘ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʧʨʠʨʦʜ-

ʥʳʭ ʟʦʥ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ð ʛʫʤʠʜʥʦʡ ʙʦʨʝ-

ʘʣʴʥʦʡ ʠ ʘʨʠʜʥʦʡ ʩʪʝʧʥʦʡ [15]. ʖʞʥʳʝ 

ʤʘʢʨʦʩʢʣʦʥʳ ʠ ʭʨʝʙʪʳ, ʦʙʨʘʟʫʶʱʠʝ ʶʞʥʦʝ ʦʢʘʡʤ-

ʣʝʥʠʝ ɸʉɻʆ (ʶʞʥʘʷ ʮʝʧʴ ʛʦʨ ʊʫʚʳ), ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʘʥʪʠʮʠʢʣʦʥʠʯʝʩʢʦʤʫ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʤʫ 

ʨʘʡʦʥʫ [16], ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʘʨʠʜʥʳʤ ʢʣʠʤʘʪʦʤ, 

ʧʦʜʚʝʨʞʝʥʥʦʤʫ ʚʣʠʷʥʠʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠ-

ʤʘʪʘ ʄʦʥʛʦʣʠʠ [17, 18]. ɺ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦ-

ʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 150ï450 ʤʤ, ʤʦʱ-

ʥʦʩʪʴ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ï ʥʝ ʙʦʣʝʝ 12ï35 ʩʤ, ʩʨʝʜ-

ʥʝʤʝʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʷʥʚʘʨʷ ï ʤʠʥʫʩ 30ï32Á, 

ʠʶʣʷ ï 5ï10ęʉ [19, 20]. ʉʫʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10ę 

ʩʥʠʞʘʝʪʩʷ ʦʪ 700ę ʜʦ 250ę, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢ-

ʪʠʚʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦ-

ʣʝʝ 50ï60 ʜʥʝʡ. ɼʣʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʘʨʠʜʥʳʭ ʚʳʩʦ-

ʢʦʛʦʨʠʡ ɸʉɻʆ ʧʨʠʩʫʱʝ ʛʦʣʴʮʦʚʳʡ ʪʠʧ ʨʝʣʴʝʬʘ ʩ 

ʜʨʝʚʥʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠ ʧʦʣʦ-

ʛʠʤʠ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤʠ ʚʝʨʰʠʥʘʤʠ. ɻʠʜʨʦʛʨʘʬʠʯʝ-

ʩʢʘʷ ʩʝʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ɽʥʠ-

ʩʝʷ, ʤʝʥʴʰʘʷ ʯʘʩʪʴ ï ʢ ʙʘʩʩʝʡʥʘʤ ʙʝʩʩʪʦʯʥʳʭ ʚʧʘ-

ʜʠʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɽʥʠʩʝʡ (ʋʣʫʛ-ʍʝʤ) ʩʦʩʪʦʠʪ 

ʠʟ ɹʠʡ-ʍʝʤʘ ʠ ʂʘʘ-ʍʝʤʘ [21]. ʊʠʧʠʯʥʳ ʛʦʨʥʦ-ʪʫʥʜ-

ʨʦʚʳʝ ʬʨʘʛʤʝʥʪʘʨʥʳʝ, ʜʝʨʥʦʚʳʝ, ʧʝʨʝʛʥʦʡʥʳʝ ʠ 

ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ [22].  

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ ʶʛʘ 

ɸʉɻʆ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 2000ï2300 ʤ ʥʘʜ ʫʨ. 

ʤ. [23, ʩ. 50]. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʫʥʜʨʦʚʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʘ ʧʦʜʛʦʣʴʮʦʚʳʝ ʢʫʩʪʘʨʥʠʢʠ ʠ ʚʳʩʦʢʦ-

ʛʦʨʥʳʝ ʣʫʛʘ ʢʨʘʡʥʝ ʨʝʜʢʠ, ʧʦʩʣʝʜʥʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʣʠʥʘʤ ʨʫʯʴʝʚ ʠ ʙʝʨʝʛʘʤ ʦʟʝʨ ʠ ʨʘʟ-

ʚʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʤʝʩʪʘʭ ʧʦʚʳʰʝʥʥʦʛʦ ʩʥʝʛʦʥʘ-

ʢʦʧʣʝʥʠʷ ʠ ʚʳʭʦʜʦʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɼʣʷ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʭʘʨʘʢʪʝʨʝʥ ʘʨʠʜʥʳʡ ʛʦʨʥʦʪʫʥʜʨʦʚʦ-ʛʦʨʥʦ-

ʩʪʝʧʥʦʡ ʪʠʧ ʧʦʷʩʥʦʩʪʠ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʝʝ 

ʦʩʦʙʝʥʥʦʩʪʴ ï ʥʘʣʠʯʠʝ ʧʝʨʝʭʦʜʥʦʡ ʧʦʣʦʩʳ ʧʦ ʢʨʫ-

ʪʳʤ ʩʢʣʦʥʘʤ ʤʝʞʜʫ ʛʦʨʥʳʤʠ ʩʪʝʧʷʤʠ ʠ ʪʫʥʜʨʘʤʠ 

[18, ʩ. 48]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ 570 ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘ-

ʥʠʷ [24], ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɸʉɻʆ (ʄʘʩ-

ʩʠʚ ʄʦʥʛʫʥ-ʊʘʡʛʘ, ʭʨʝʙʪʳ ʎʘʛʘʥ-ʐʠʙʵʪʫ, ɿʘʧʘʜ-

ʥʳʡ ʠ ɺʦʩʪʦʯʥʳʡ ʊʘʥʥʫ-ʆʣʘ, ʍʦʨʫʤʥʫʛ-ʊʘʡʛʘ, 

ʉʘʥʛʠʣʝʥ) ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʟʘʣʦʞʝʥʳ 13 

ʵʪʘʣʦʥʥʳʭ ʧʦʣʠʛʦʥʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɿʘʧʘʩʳ 

ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ (ʅʌʄ), ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʪʦ-

ʜʦʤ ʫʢʦʩʦʚ [25] ʥʘ ʧʣʦʱʘʜʢʘʭ 0,25 ʤ2 ʚ ʜʝʩʷʪʠʢʨʘʪ-

ʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ (ʨʠʩ. 1ï5). ɺ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ 

ʜʘʥʥʳʝ ʟʘʧʘʩʦʚ ʅʌʄ 690 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ 69 ʨʘʟʣʠʯʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʠ 7 ʛʨʫʧ-

ʧʘʤ ʬʦʨʤʘʮʠʡ (ʪʠʧʳ ʩʦʦʙʱʝʩʪʚ), ʦʪʥʦʩʷʱʠʝʩʷ ʢ 2 

ʢʣʘʩʩʘʤ ʬʦʨʤʘʮʠʡ ï ʚʳʩʦʢʦʛʦʨʥʳʝ ʪʫʥʜʨʳ ʠ ʣʫʛʘ. 

ʊʠʧʳ ʩʦʦʙʱʝʩʪʚ ʩʦʛʣʘʩʥʦ ʵʢʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʦʡ [26] ʠ ʵʢʦʣʦʛʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

[18], ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʨʫʧʧʘʤ ʬʦʨʤʘʮʠʡ, ʚ ʩʦʩʪʘʚʝ 

ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʛʦʣʴʮʦʚʳʝ ʢʫʩʪʘʨ-

ʥʠʢʠ (13 %), ʢʫʩʪʘʨʥʠʯʢʦʚʳʝ (27 %), ʢʫʩʪʘʨʥʠʢʦ-

ʚʳʝ (23 %), ʪʨʘʚʷʥʳʝ (15 %) ʠ ʣʠʰʘʡʥʠʢʦʚʳʝ 

ʪʫʥʜʨʳ (9 %), ʘ ʪʘʢʞʝ ʩʫʙʘʣʴʧʠʡʩʢʠʝ (7 %) ʠ ʘʣʴ-

ʧʠʡʩʢʠʝ ʣʫʛʘ (6 %). ɺʩʝ ʦʙʨʘʟʮʳ ʅʌʄ ʚʳʩʫʰʠʚʘʣʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ ʚ ʪʝʯʝʥʠʝ 8 ʯ ʜʦ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʛ [25, 27]. 

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʟʤʝʥʯʠ-

ʚʦʩʪʴ ʟʘʧʘʩʦʚ ʅʌʄ ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʧʦʤʦʱʠ 

principal component analysis (PCA). ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʩʚʷʟʠ ʤʝʞʜʫ ʟʘʧʘʩʘʤʠ ʅʌʄ ʩʦʦʙʱʝʩʪʚ ʠ ʛʨʫʧʧʘʤʠ 

ʬʦʨʤʘʮʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʥʝʧʘʨʘ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʤʝ-

ʪʦʜʘ (Kruskal-Wallis ANOVA) Mann-Whitney U Test 

ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ çStatistica 6.0è for Windows. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ɹʨʘʚʵ-ʇʠʨʩʦʥʘ (r), ʜʣʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʬʠʪʦ-

ʤʘʩʩʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ 

ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦ-

ʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ [28], 

ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʢʣʘʜʥʳʭ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ 

çSNEDECORè [29]. ʇʦʜ ʅʌʄ ʤʳ ʧʦʥʠʤʘʝʤ ʯʘʩʪʴ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʜʦʭʦʜʠʪ ʜʦ ʫʨʦʚʥʷ ʧʦʯʚ, ʘ ʚ ʩʣʫ-

ʯʘʝ ʨʘʟʚʠʪʠʷ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʪʘ 

ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘʜ ʤʦʭʦʚʦʡ ʜʝʨʥʠʥʦʡ 

ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʞʠʚʦʤ ʟʝʣʝʥʦʤ ʩʣʦʝ ʤʭʘ, ʘ ʪʘʢʞʝ ʩʘʤ 

ʤʦʭ. ɺ ʅʌʄ ʚʳʜʝʣʷʶʪʩʷ 2 ʢʦʤʧʦʥʝʥʪʘ: ʞʠʚʘʷ ʬʠ-

ʪʦʤʘʩʩʘ (ʠʣʠ ʟʝʣʝʥʘʷ) ʠ ʤʦʨʪʤʘʩʩʘ (ʦʪʤʝʨʰʘʷ 

ʤʘʩʩʘ). ɾʠʚʘʷ ʬʠʪʦʤʘʩʩʘ (ʞʠʚʘʷ ʅʌʄ) ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʫ ʞʠʚʳʭ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʦʜʥʦ-

ʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʚ ʤʦʤʝʥʪ ʠʟʤʝʨʝʥʠʷ [30]. 

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʝʝ ʩʪʨʫʢʪʫʨʝ ʜʘʶʪ ʚʳʜʝʣʝʥʥʳʝ 

ʥʘʤʠ ʪʘʢʠʝ ʬʨʘʢʮʠʠ, ʢʘʢ ʢʫʩʪʘʨʥʠʢʠ, ʢʫʩʪʘʨʥʠʯʢʠ, 

ʟʣʘʢʠ, ʦʩʦʢʠ, ʨʘʟʥʦʪʨʘʚʴʝ, ʤʭʠ ʠ ʣʠʰʘʡʥʠʢʠ. ʂ ʜʦ-

ʤʠʥʘʥʪʘʤ ʦʪʥʝʩʝʥʳ ʚʠʜʳ ʩ ʫʯʘʩʪʠʝʤ ʚ ʟʘʧʘʩʝ ʞʠ-

ʚʦʡ ʅʌʄ ʚ ʩʨʝʜʥʝʤ ʦʪ 10 % ʠ ʚʳʰʝ, ʩʦʜʦʤʠʥʠʨʫ-

ʶʱʠʤ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ï 9ï6 % ʠ 5ï1 % ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ [30].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɿʘʧʘʩʳ ʅʌʄ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ ʘʨʠʜʥʳʭ ʚʳʩʦʢʦʛʦʨʠʡ ʦʙʣʘʩʪʠ ʚʘʨʴʠ-

ʨʫʶʪ ʦʪ 3935 ʜʦ 98 ʛ/ʤ2, ʘ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ 

ʚ ʩʨʝʜʥʝʤ ï ʦʪ 2670 (ʧʦʜʛʦʣʴʮʦʚʳʝ ʢʫʩʪʘʨʥʠʢʠ) ʜʦ 

399 ʛ/ʤ2 (ʪʨʘʚʷʥʳʝ ʪʫʥʜʨʳ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʚ ʧʦʜʛʦʣʴʮʦʚʳʭ ʢʫʩʪʘʨʥʠʢʘʭ ʠ ʢʫʩʪʘʨ-

ʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2500 ʜʦ 
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3000 ʛ/ʤ2 ʠ ʦʪ 1900 ʜʦ 2157 ʛ/ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʠ-

ʰʘʡʥʠʢʦʚʳʭ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ ï 500ï1000 

ʛ/ʤ2, ʘ ʚ ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ, ʪʨʘʚʷʥʳʭ ʪʫʥʜʨʘʭ ʠ ʘʣʴ-

ʧʠʡʩʢʠʭ ʣʫʛʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 500 ʛ/ʤ2. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥ-

ʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʧʘʩʦʚ ʅʌʄ (Kruskal-Wallis 

ANOVA) ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʨ<0,05 ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʜʛʦʣʴʮʦ-

ʚʳʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʪʫʥʜʨʘʤʠ ʠ 

ʦʩʪʘʣʴʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʤʝʞʜʫ ʣʠʰʘʡʥʠʢʦʚʳʤʠ ʪʫʥʜʨʘʤʠ ʠ ʩʫʙʘʣʴ-

ʧʠʡʩʢʠʤʠ ʣʫʛʘʤʠ ʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʟʘʧʘʩʘʤʠ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʅʌʄ ʤʝʪʦʜʦʤ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʦʩʠ ʥʘʠʙʦʣʴʰʝʛʦ ʠʭ ʚʘʨʴʠʨʦʚʘʥʠʷ (ʨʠʩ. 6).  

 
ɸ      ɹ 

 
ɺ 

ʈʠʩ. 6. ɸïɺ ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʅʌʄ ʩʦʦʙʱʝʩʪʚ ɸɹʉ ɸʉɻʆ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ. ɸ ï 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʤʘʩʩʝ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʤʭʦʚ (ʢʦʤʧʦʥʝʥʪʳ I ʠ II), ɹ ï ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʤʘʩʩʝ ʢʫʩʪʘʨʥʠʢʦʚ 

ʠ ʨʘʟʥʦʪʨʘʚʴʷ (ʢʦʤʧʦʥʝʥʪʳ I ʠ III), ɺ ï ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʤʘʩʩʝ ʤʭʦʚ ʠ ʨʘʟʥʦʪʨʘʚʴʷ (ʢʦʤʧʦʥʝʥʪʳ II ʠ 

III); ʉʦʦʙʱʝʩʪʚʘ: 1 ï ʧʦʜʛʦʣʴʮʦʚʳʝ ʢʫʩʪʘʨʥʠʢʠ, 2 ï ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʪʫʥʜʨʳ, 3 ï ʢʫʩʪʘʨʥʠʯʢʦʚʳʝ 

ʪʫʥʜʨʳ, 4 ï ʣʠʰʘʡʥʠʢʦʚʳʝ, 5 ï ʪʨʘʚʷʥʳʝ ʪʫʥʜʨʳ, 6 ï ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ, 7 ï ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ. 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʧʝʨʚʳʭ ʪʨʝʭ 

ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ (38,9ï16,8ï15,2 % ʦʙʱʝʡ 

ʜʠʩʧʝʨʩʠʠ). ʉʦʦʙʱʝʩʪʚʘ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ 

ʘʨʠʜʥʳʭ ʚʳʩʦʢʦʛʦʨʠʡ ɸʉɻʆ ʯʝʪʢʦ ʚʳʩʪʨʦʠʣʠʩʴ ʧʦ 

II  ʢʦʤʧʦʥʝʥʪʝ, ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʢʦʪʦʨʦʛʦ ʚʥʦʩʠʪ 

ʤʘʩʩʘ ʤʭʦʚ, ʠ ʢʦʤʧʦʥʝʥʪʘʤ, ʛʜʝ ʚʘʞʥʳʤʠ ʧʨʠʟʥʘ-

ʢʘʤʠ ʚʳʩʪʫʧʘʝʪ ʤʘʩʩʘ ʢʫʩʪʘʨʥʠʢʦʚ (ʢʦʤʧʦʥʝʥʪʘ I) 

ʠ ʨʘʟʥʦʪʨʘʚʴʷ (ʢʦʤʧʦʥʝʥʪʘ III ).  

ʂʨʘʡʥʝ ʣʝʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʝ I (ʚ 

ʜʠʘʧʘʟʦʥʝ 2ï0) ʟʘʥʠʤʘʶʪ ʨʘʟʥʦʪʨʘʚʥʦ-ʯʝʤʝʨʠʮʝ-

ʚʳʝ, ʛʦʨʮʝʚʦ-ʢʦʧʝʝʯʥʠʢʦʚʳʝ, ʨʘʟʥʦʪʨʘʚʥʦ-ʛʝʨʘʥʠʝ-

ʚʳʝ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠ-

ʘʥʪʳ ʪʨʘʚʷʥʳʭ ʪʫʥʜʨ (ʦʚʩʷʥʠʮʝʚʳʝ, ʢʦʙʨʝʟʠʝʚʳʝ 

ʩʦʦʙʱʝʩʪʚʘ), ʚ ʩʪʨʫʢʪʫʨʝ ʞʠʚʦʡ ʬʠʪʦʤʘʩʩʳ ʢʦʪʦ-

ʨʳʭ ʢʫʩʪʘʨʥʠʢʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʩʠ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʝʨʥʠʢʦ-

ʚʳʝ ʪʫʥʜʨʳ (ʟʥʘʯʝʥʠʷ 0ï5), ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʱʠʝ ʢ 

ʧʦʜʛʦʣʴʮʦʚʳʤ ʢʫʩʪʘʨʥʠʢʘʤ, ʢʘʨʘʛʘʥʦʚʳʤ ʩʦʦʙʱʝ-

ʩʪʚʘʤ (Caragana jubata), ʟʘʥʠʤʘʶʱʠʤ ʢʨʘʡʥʝ ʧʨʘ-

ʚʦʝ ʧʦʣʦʞʝʥʠʝ. ɺ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚʘʭ ʤʘʩʩʘ ʢʫʩʪʘʨ-

ʥʠʢʦʚ ʥʘʠʙʦʣʴʰʘʷ (2300ï3007 ʛ/ʤ2), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

66ï95 % ʦʪ ʞʠʚʦʡ ʅʌʄ. 
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ʅʘ ʢʦʤʧʦʥʝʥʪʝ II (ʚ ʜʠʘʧʘʟʦʥʝ 4ï7) ʚʝʨʭʥʝʝ ʧʦ-

ʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʪʫʥʜʨʳ ʫʚʣʘʞ-

ʥʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʘʢʪʠʚ-

ʥʳʤ ʫʯʘʩʪʠʝʤ ʤʭʦʚ (59 %), ʧʨʠ ʵʪʦʤ ʢʫʩʪʘʨʥʠʢʠ ʩʦ-

ʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 15 % ʦʪ ʞʠʚʦʡ ʅʌʄ. 

ʇʨʦʤʝʞʫʪʦʯʥʫʶ ʧʦʟʠʮʠʶ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 0) 

ʟʘʥʠʤʘʶʪ ʧʦʜʛʦʣʴʮʦʚʳʝ ʢʫʩʪʘʨʥʠʢʠ, ʘ ʪʘʢʞʝ ʢʫ-

ʩʪʘʨʥʠʢʦʚʳʝ, ʪʨʘʚʷʥʳʝ ʠ ʣʠʰʘʡʥʠʢʦʚʳʝ ʪʫʥʜʨʳ. ɺ 

ʵʪʠʭ ʪʫʥʜʨʘʭ ʫʯʘʩʪʠʝ ʤʭʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,2 ʜʦ 33,9 

%. ɺ ʥʠʞʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ (ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ -2) 

ʚʳʩʪʨʦʠʣʠʩʴ ʢʫʩʪʘʨʥʠʯʢʦʚʳʝ ʪʫʥʜʨʳ ʩ ʜʦʤʠʥʠʨʦ-

ʚʘʥʠʝʤ Dryas oxyodonta ʠ Empetrum nigrum, ʧʨʠ-

ʫʨʦʯʝʥʥʳʝ ʢ ʱʝʙʥʠʩʪʳʤ ʚʝʨʰʠʥʘʤ ʭʨʝʙʪʦʚ, ʚ ʫʩʣʦ-

ʚʠʷʭ ʢʦʪʦʨʳʭ ʚ ʞʠʚʦʡ ʤʘʩʩʝ ʤʭʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-

ʩʫʪʩʪʚʫʶʪ. 

ʅʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʤʘʩʩʘ ʨʘʟʥʦʪʨʘʚʥʦʡ ʬʨʘʢʮʠʠ (ʢʦʤ-

ʧʦʥʝʥʪʘ III, 15,2 % ʜʠʩʧʝʨʩʠʠ). ɺ ʚʝʨʭʥʝʡ ʧʦʣʫ-

ʧʣʦʩʢʦʩʪʠ (ʚ ʜʠʘʧʘʟʦʥʝ 2ï4) ʢʨʘʡʥʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘ-

ʥʠʤʘʶʪ ʚʳʩʦʢʦʪʨʘʚʥʳʝ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʩ ʜʦ-

ʤʠʥʠʨʦʚʘʥʠʝʤ Veratrum lobelianum ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʜʦʣʝʡ ʨʘʟʥʦʪʨʘʚʴʷ (ʜʦ 100 %). ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

(ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ -3), ʟʘʤʝʪʝʥ ʧʝʨʝʭʦʜ ʩʫʙʘʣʴ-

ʧʠʡʩʢʠʭ (Hedysarum austrosibiricum, H. sangilense, 

Geranium pseudosibiricum) ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ 

(Bistorta vivipara) ʢ ʪʫʥʜʨʦʚʳʤ ʪʠʧʘʤ ʩʦʦʙʱʝʩʪʚ 

(Rhododendron adamsii, ʚʠʜʳ ʨʦʜʦʚ Cladonia, 

Alectoria), ʘ ʪʘʢʞʝ ʧʦʜʛʦʣʴʮʦʚʳʤ ʢʫʩʪʘʨʥʠʢʘʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʦʙʱʝʩʪʚ 

ʜʦʣʷ ʨʘʟʥʦʪʨʘʚʴʷ ʩʥʠʞʘʝʪʩʷ ʦʪ 78,0 ʜʦ 0,1 %. ɺ 

ʥʠʞʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -5 ʜʦ -8) 

ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʙʦʣʝʝ ʩʫʭʠʝ ʚʘʨʠʘʥʪʳ ʣʠʰʘʡʥʠʢʦ-

ʚʳʭ (ʚʠʜʳ ʨʦʜʦʚ Cladonia,) ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʪʫʥʜʨ 

(Betula rotundifolia), ʚ ʢʦʪʦʨʳʭ ʨʘʟʥʦʪʨʘʚʴʝ ʩʦʩʪʘʚ-

ʣʷʝʪ ʥʝ ʙʦʣʝʝ 0,1 % ʦʪ ʅʌʄ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʅʌʄ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ ʤʦʨʪʤʘʩʩʘ (ʅʄʄ) 

ʚʘʨʴʠʨʫʝʪ ʦʪ 636 ʜʦ 95 ʛ/ʤ2, ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʪʤʝʨʰʝʡ ʤʘʩʩʳ ʚ ʩʨʝʜʥʝʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 39 % ʦʪ 

ʅʌʄ. ʅʘʧʨʦʪʠʚ, ʤʘʩʩʘ ʞʠʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʢʦʣʝʙ-

ʣʝʪʩʷ ʦʪ 3168 ʜʦ 91 ʛ/ʤ2, ʝʝ ʜʦʣʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚ-

ʣʷʝʪ 40 % ʠ ʚʳʰʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ɾʠʚʘʷ ʅʌʄ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ ɸɹʉ ɸʉɻʆ  

ʊʠʧʳ ʩʦʦʙʱʝʩʪʚ ʏʠʩʣʦ 

ʧʣʦʱʘ-

ʜʦʢ 

ɾʠʚʘʷ ʅʌʄ, ʛ/ʤ2 ʘʙʩ. ʩʫʭ. ʤʘʩʩʳ % ʦʪ 

ʅʌʄ ʄʠʥʠʤʘʣʴʥʘʷ  ʄʘʢʩʠʤʘʣʴʥʘʷ ʉʨʝʜʥʷʷ 

ʇʦʜʛʦʣʴʮʦʚʳʝ ʢʫʩʪʘʨʥʠʢʠ 

(ʇʂ*) 

90 835 2668 2034 76 

ʂʫʩʪʘʨʥʠʢʦʚʳʝ ʪʫʥʜʨʳ (ʂʪ) 160 206 3168 1328 68 

ʂʫʩʪʘʨʥʠʯʢʦʚʳʝ ʪʫʥʜʨʳ (ʂʏʪ) 190 73 661 294 68 

ʃʠʰʘʡʥʠʢʦʚʳʝ ʪʫʥʜʨʳ (ʃʪ) 60 238 887 471 61 

ʊʨʘʚʷʥʳʝ ʪʫʥʜʨʳ (ʊʪ) 100 103 573 223 70 

ʉʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ (ʉʣ) 50 245 428 316 40 

ɸʣʴʧʠʡʩʢʠʝ ʣʫʛʘ (ɸʣ) 40 91 376 251 63 

ʇʨʠʤʝʯʘʥʠʝ: *ʜʦʤʠʥʘʥʪʳ: ʇʂ ï Betula rotundifolia, ʂʪ ï Betula rotundifolia, Caragana jubata, Rhododendron 

adamsii, Salix coesia, ʂʏʪ ï Dryas oxyodonta, Empetrum nigrum, Salix berberifolia, ʃʪ ï ʚʠʜʳ ʨʦʜʦʚ Alectoria, 

Cladonia, ʊʪ ï Festuca altaica, F. kryloviana, F. sphagnicola, Kobresia myosuroides, ʉʣ ï Geranium 

pseudosibiricum, Hedysarum austrosibiricum, H. sangilense, Veratrum lobelianum, ɸʣ ï Bistorta vivipara, Dra-

cocephalum grandiflorum, Ranunculus altaicus. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʘʨʴʠʨʦʚʘʥʠʝ 

ʞʠʚʦʡ ʅʌʄ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʪʠʧʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʊʘʢ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʦ-

ʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʢʫʩʪʘʨʥʠʢʦ-

ʚʳʭ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚʳʭ ʪʫʥʜʨ, ʠʭ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚ 15 ʠ 9 ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʤʠʥʠʤʘʣʴʥʳʭ, 

ʯʪʦ ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

(ʩʢʣʦʥʳ ʨʘʟʣʠʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʢʨʫʪʠʟʥʳ, ʚʝʨ-

ʰʠʥʳ ʭʨʝʙʪʦʚ), ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʳʭ ʚʳʩʦʢʘ ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ (30ï65 %) ʠ ʚʳ-

ʩʦʪʳ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ (20ï70 ʩʤ). ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʫ-

ʩʪʘʨʥʠʯʢʦʚʳʭ ʪʫʥʜʨʘʭ, ʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʥʘʠʤʝʥʴʰʠʡ ʥʘ ʱʝʙʥʠʩʪʳʭ ʚʳʨʦʚʥʝʥʥʳʭ ʚʝʨʰʠ-

ʥʘʭ ʩ ʬʨʘʛʤʝʥʪʘʨʥʳʤʠ ʧʦʯʚʘʤʠ (73 ʛ/ʤ2) ʠ ʚ 2 ʨʘʟʘ 

ʚʳʰʝ ʚ ʙʦʣʝʝ ʟʘʱʠʱʝʥʥʳʭ ʤʝʩʪʘʭ ʩ ʛʦʨʥʦ-ʪʫʥʜʨʦ-

ʚʳʤʠ ʜʝʨʥʦʚʳʤʠ ʧʦʯʚʘʤʠ. ɹʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʟʘ-

ʧʘʩʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ, ʯʪʦ 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʫʟ-

ʢʦʣʦʢʘʣʴʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ ʩ ʙʦʣʝʝ ʦʜʥʦʨʦʜ-

ʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ. 

ɺʳʩʦʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʞʠʚʦʡ ʅʌʄ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʨʷʜʫ ʪʠʧʦʚ ʩʦʦʙ-

ʱʝʩʪʚ ʦʪ ʧʦʜʛʦʣʴʮʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʜʦ ʘʣʴʧʠʡʩʢʠʭ 

ʣʫʛʦʚ (ʩʤ. ʪʘʙʣ. 1). ʅʘʠʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʞʠʚʦʡ 

ʤʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʜʛʦʣʴʮʦʚʳʤ ʢʫʩʪʘʨʥʠʢʘʤ 

(2034 ʛ/ʤ2), ʯʪʦ ʚ 7ï9 ʠ 4ï6 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʞʠʚʘʷ 

ʅʌʄ, ʬʦʨʤʠʨʫʝʤʘʷ ʢʫʩʪʘʨʥʠʯʢʦʚʳʤʠ, ʪʨʘʚʷʥʳʤʠ 

ʠ ʘʣʴʧʠʡʩʢʠʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ ʠ 

ʣʠʰʘʡʥʠʢʦʚʳʤʠ ʮʝʥʦʟʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ 

ʵʪʦʤ, ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʢʫʩʪʘʨ-

ʥʠʢʦʚʳʝ ʪʫʥʜʨʳ, ʠʭ ʟʘʧʘʩʳ ʞʠʚʦʡ ʅʌʄ ʚ 1,5 ʨʘʟʘ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʦʜʛʦʣʴʮʦʚʳʭ ʢʫʩʪʘʨʥʠʢʘʭ ʠ 2ï5 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ. ɺʳ-

ʷʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʯʠʚʦʩʪʴ ʞʠʚʦʡ ʅʌʄ ʚ ʩʦʦʙʱʝ-

ʩʪʚʘʭ ʩʚʷʟʘʥʘ ʩ ʬʨʘʢʮʠʦʥʥʳʤ ʩʦʩʪʘʚʦʤ ʞʠʚʦʡ 

ʤʘʩʩʳ (ʨʠʩ. 7). ʊʘʢ, ʚ ʪʨʘʚʷʥʳʭ ʪʫʥʜʨʘʭ ʩ ʜʦʤʠʥʠ-

ʨʦʚʘʥʠʝʤ (Festuca altaica, F. kryloviana, F. sphagni-

cola, Helictotrichon hookeri, Poa alpina, Poa sibirica, 

Ptilagrostis mongolica ʠ ʜʨ.) ʫʯʘʩʪʠʝ ʟʣʘʢʦʚ ʩʦʩʪʘʚ-

ʣʷʝʪ 36 ʛ/ʤ2 (16 %), ʢʫʩʪʘʨʥʠʢʦʚ (Betula rotundifolia, 

Caragana jubata, Ledum palustre, Lonicera altaica, 

Pentaphylloides fruticosa, Rhododendron adamsii, 
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Salix coesia, S. glauca, Spiraea alpinʘ, Vaccinium ulig-

inosum ʠ ʜʨ.) ʥʝ ʧʨʝʚʳʰʘʝʪ 3 ʛ/ʤ2 (1 %). 

 
ʈʠʩ. 7. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʨʘʢʮʠʡ ʞʠʚʦʡ ʅʌʄ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ ɸɹʉ ɸʉɻʆ, ʛ/ʤ2 ʘʙʩ. 

ʩʫʭ. ʤʘʩʩʳ (ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ)  

 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʩʪʨʫʢ-

ʪʫʨʫ ʞʠʚʦʡ ʅʌʄ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ (ʧʨʠ 

n=7), ʚ ʢʦʪʦʨʦʡ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,05 ʚʳ-

ʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʪʝʩʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʩʩʦʡ 

ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʤʭʦʚ (r=0,85), ʟʣʘʢʦʚ ʠ ʦʩʦʢʦʚʳʭ 

(r=0,78), ʘ ʪʘʢʞʝ ʟʣʘʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ (r=-0,80). 

ɹʦʣʝʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʞʠʚʦʡ ʅʌʄ 

ʦʪ ʤʘʩʩʳ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʦʦʙʱʝʩʪʚ, ʛʜʝ r=0,90ï0,99 (ʨʠʩ. 8, ʪʘʙʣ. 2).  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʷ ʞʠʚʳʭ ʤʥʦʛʦ-

ʣʝʪʥʠʭ ʧʦʙʝʛʦʚ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ, ʟʝʣʝ-

ʥʳʭ ʧʦʙʝʛʦʚ ʪʨʘʚ, ʘ ʪʘʢʞʝ ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʩʦ-

ʛʣʘʩʥʦ ʌ.ɽ. ɺʠʝʣʛʦʣʘʩʢʠ (1973) ʥʘʤʠ ʘʥʘʣʠʟʠʨʫ-

ʶʪʩʷ ʪʘʢʠʝ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ 

ʩʫʤʤʘʨʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʤʘʩʩʘ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨ-

ʥʠʯʢʦʚ, ʪʨʘʚ (ʟʣʘʢʦʚ, ʦʩʦʢʦʚʳʭ, ʨʘʟʥʦʪʨʘʚʴʷ), ʘ 

ʪʘʢʞʝ ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ [3]. ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʷʜʫ ʩʦʦʙʱʝʩʪʚ ʦʪ ʧʦʜʛʦʣʴʮʦʚʳʭ ʢʫ-

ʩʪʘʨʥʠʢʦʚ ʜʦ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʩʫʤʤʘʨʥʘʷ ʤʘʩʩʘ 

ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ ʩʥʠʞʘʝʪʩʷ ʩ 1742 ʜʦ 7 

ʛ/ʤ2 (86ï3 %), ʘ ʪʨʘʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 63 ʜʦ 201 ʛ/ʤ2 

(3ï80 %). ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʤʘʩʩʳ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ, ʠ ʪʨʘʚʘʤʠ 

ʚʳʷʚʣʝʥʘ ʪʝʩʥʘʷ, ʥʦ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʛʜʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʢʦʨʨʝʣʷʮʠʠ (r) ʨʘʚʝʥ - 0,82. ʇʨʠ ʵʪʦʤ, ʵʪʠ ʩʚʷʟʠ 

ʤʝʞʜʫ ʩʫʤʤʘʨʥʦʡ ʜʦʣʝʡ ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ ʩ ʪʨʘ-

ʚʘʤʠ, ʘ ʪʘʢʞʝ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʢʫʩʪʘʨʥʠʯʢʘʤʠ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ (r=- 0,31 ʠ - 0,29). 

 
   ɸ       ɹ   

ɾʠʚʘʷ ʅʌʄ, ʛ/ʤ2 = 306,93 + 1,0252 * ʄʘʩʩʘ ʢʫʩʪʘʨʥʠʢʦʚ, ʛ/ʤ2

Correlation: r = ,99357

-200 0 200 400 600 800 1000 1200 1400 1600 1800

ʄʘʩʩʘ ʢʫʩʪʘʨʥʠʢʦʚ, ʛ/ʤ2

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

ɾ
ʠ
ʚ
ʘ
ʷ
 
ʅ
ʌ
ʄ
,
 
ʛ
/
ʤ

2

95% confidence

ɾʠʚʘʷ ʅʌʄ, ʛ/ʤ2= 304,39 + ,95358 * ʄʘʩʩʘ ʢʫʩʪʘʨʥʠʢʦʚ, ʛ/ʤ2

Correlation: r = ,97918
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ʈʠʩ. 8. ɿʘʚʠʩʠʤʦʩʪʴ ʞʠʚʦʡ ʅʌʄ ʦʪ ʤʘʩʩʳ ʢʫʩʪʘʨʥʠʢʦʚ ʘʨʠʜʥʳʭ ʚʳʩʦʢʦʛʦʨʴʷʭ ɸʉɻʆ, ʛ/ʤ2 ʘʙʩ. ʩʫʭ. 

ʤʘʩʩʳ: ɸ ï ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʨʠ n=69, ɹ ï ʚ ʬʦʨʤʘʮʠʷʭ ʧʨʠ n=20, ɺ ï ʚ ʛʨʫʧʧʘʭ ʬʦʨʤʘʮʠʡ ʧʨʠ 

n=7.  

 

ʊʘʙʣʠʮʘ 2 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ɹʨʘʚʵ-ʇʠʨʩʦʥʘ (r) ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ɸɹʉ ɸʉɻʆ, ʛ/ʤ2 ʘʙʩ. ʩʫʭ. ʤʘʩʩʳ 

ˉ ʇʝʨʝʤʝʥʥʘʷ 2 3 4 5 6 7 8 9 10 

1 ʂʫʩʪʘʨʥʠʢʠ -0,08 -0,36 -0,07 -0,33 0,85* 0,20 0,80 0,99 0,98 

2 ʂʫʩʪʘʨʥʠʯʢʠ 1,00 -0,80 -0,74 -0,49 -0,20 0,10 -0,23 -0,06 -0,10 

3 ɿʣʘʢʠ  1,00 0,78 0,69 -0,31 -0,50 -0,26 -0,45 -0,41 

4 ʆʩʦʢʠ   1,00 0,17 0,09 -0,37 -0,29 -0,14 -0,19 

5 ʈʘʟʥʦʪʨʘʚʴʝ    1,00 -0,50 -0,52 0,06 -0,34 -0,25 

6 ʄʭʠ     1,00 0,30 0,70 0,84 0,83 

7 ʃʠʰʘʡʥʠʢʠ      1,00 0,26 0,30 0,30 

8 ʅʄʄ       1,00 0,83 0,90 

9 ɾʠʚʘʷ ʅʌʄ        1,00 0,99 

10 ʅʌʄ         1,00 

*ʞʠʨʥʳʤ ʚʳʜʝʣʝʥʳ ʟʥʘʯʠʤʳʝ ʥʘ ʫʨʦʚʥʝ ʨ<0,05. 

 

ɼʣʷ ʦʮʝʥʢʠ ʨʦʣʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʟʘʧʘʩʝ ʞʠ-

ʚʦʡ ʅʌʄ ʩʦʦʙʱʝʩʪʚ, ʩʦʛʣʘʩʥʦ ɸ.ɸ. ʊʠʪʣʷʥʦʚʦʡ ʚ 

ʩʦʘʚʪ. (2002), ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ (ʜʦ-

ʤʠʥʘʥʪʳ), ʩʦʜʦʤʠʥʠʨʫʶʱʠʝ (ʩʦʜʦʤʠʥʘʥʪʳ) ʠ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ [30]. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʭ ʫʯʘʩʪʠʝ 

ʚ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʪʫʥʜʨʦʚʳʭ. ʊʘʢ, ʚ ʪʫʥʜʨʘʭ ʤʘʩʩʘ ʜʦʤʠʥʘʥʪʦʚ ʚʘʨʴ-

ʠʨʫʝʪ ʦʪ 39 ʜʦ 2893 ʛ/ʤ2 (50ï95 %), ʩʦʜʦʤʠʥʠʨʫʶ-

ʱʠʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ï ʦʪ 5 ʜʦ 916 

(1ï59 %) ʠ ʦʪ 4 ʜʦ 408 ʛ/ʤ2 (1ï26 %) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ. 10). ɺ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʤʘʩʩʘ ʜʦʤʠʥʘʥ-

ʪʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 13 ʜʦ 187 ʛ/ʤ2 (18ï66 %), 

ʩʦʜʦʤʠʥʘʥʪʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ï ʦʪ 46 ʜʦ 

229 (40ï44 %) ʠ ʦʪ 31 ʜʦ 160 ʛ/ʤ2 (35ï42 %) ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙ-

ʱʝʩʪʚ ʘʥʘʣʦʛʠʯʥʘʷ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ<0,05 ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʤʘʩʩʦʡ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʩʦʜʦʤʠʥʠʨʫʶʱʠʭ (ʧʨʠ n=7, 

r=0,87), ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʤʘʩʩʦʡ ʩʦʜʦʤʠʥʠʨʫʶʱʠʭ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (r=0,91) (ʪʘʙʣ. 3). 

ʅʘʧʨʦʪʠʚ, ʤʝʞʜʫ ʤʘʩʩʦʡ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʠ ʩʦʧʫʪ-

ʩʪʚʫʶʱʠʤʠ ʨʘʩʪʝʥʠʷʤ ʵʪʠ ʩʚʷʟʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʘʩʦʚ ʞʠʚʦʡ 

ʅʌʄ ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʩʦʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚʥʦʩʠʪ ʩʫʤʤʘʨʥʘʷ 

ʤʘʩʩʘ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ (ʧʨʠ n=7, 

r=0,99). ʇʨʠ ʵʪʦʤ, ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʩʦ-

ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

ʟʥʘʯʠʤʦʩʪʴ ʤʘʩʩʳ ʪʨʘʚ, ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ ʧʨʦʷʚ-

ʣʷʝʪʩʷ ʣʠʰʴ ʥʘ ʫʨʦʚʥʝ ʬʦʨʤʘʮʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʩʦ-

ʦʙʱʝʩʪʚ (r=0,55ï0,75).  

  

ɾʠʚʘʷ ʅʌʄ, ʛ/ʤ2 = 314,87 + ,98996 * ʄʘʩʩʘ ʢʫʩʪʘʨʥʠʢʦʚ, ʛ/ʤ2

Correlation: r = ,95974
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ʊʘʙʣʠʮʘ 3 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ɹʨʘʚʵ-ʇʠʨʩʦʥʘ (r) ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ɸɹʉ ɸʉɻʆ, ʛ/ʤ2 

ʘʙʩ. ʩʫʭ. ʤʘʩʩʳ 

 ʇʝʨʝʤʝʥʥʘʷ 4 5 6 7 8 9 

1 ʂʫʩʪʘʨʥʠʢʠ ʠ ʢʫʩʪʘʨʥʠʯʢʠ 0,99* 0,85 0,63 0,78 0,99 0,97 

2 ʊʨʘʚʳ -0,38 -0,00 0,22 -0,00 -0,36 -0,28 

3 ʄʭʠ ʠ ʣʠʰʘʡʥʠʢʠ 0,51 0,44 0,27 0,45 0,53 0,53 

4 ɼʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ 1,00 0,87 0,63 0,82 0,99 0,98 

5 ʉʦʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ  1,00 0,91 0,94 0,90 0,94 

6 ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ   1,00 0,85 0,69 0,75 

7 ʅʄʄ    1,00 0,83 0,90 

8 ɾʠʚʘʷ ʅʌʄ     1,00 0,99 

9 ʅʌʄ      1,00 

*ʞʠʨʥʳʤ ʚʳʜʝʣʝʥʳ ʟʥʘʯʠʤʳʝ ʥʘ ʫʨʦʚʥʝ ʨ<0,05. 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ 

ʘʨʠʜʥʳʭ ʚʳʩʦʢʦʛʦʨʠʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙ-

ʣʘʩʪʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʟʘ-

ʧʘʩʦʚ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ: ʦʪ 2670 (ʧʦʜʛʦʣʴʮʦ-

ʚʳʝ ʢʫʩʪʘʨʥʠʢʠ) ʜʦ 399 ʛ/ʤ2 (ʪʨʘʚʷʥʳʝ ʪʫʥʜʨʳ). ʆʩ-

ʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʅʌʄ ʚʥʦʩʠʪ ʞʠʚʦʡ 

ʢʦʤʧʦʥʝʥʪ, ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʤʘʩʩʳ ʩʦ-

ʩʪʘʚʣʷʝʪ 40ï76 %. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʠʟʤʝʥ-

ʯʠʚʦʩʪʴ ʤʘʩʩʳ ʞʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ. ʊʘʢ, ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʩʦʦʙ-

ʱʝʩʪʚ ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʘʩʩʦʡ 

ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʤʭʦʚ (r=0,85), ʟʣʘʢʦʚ ʠ ʩʦʢʦʚʳʭ 

(r=0,78), ʘ ʪʘʢʞʝ ʟʣʘʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ(r= ï0,80). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ ʛʨʫʧʧʳ 
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ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʘʨʥʦʡ ʤʘʩʩʳ ʢʫʩʪʘʨ-

ʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʪʝ-

ʧʝʥʠ ʫʯʘʩʪʠʷ ʪʨʘʚ (r= - 0,82). ɸʥʘʣʦʛʠʯʥʘʷ ʚʟʘʠʤʦ-

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʠʤʝʝʪ ʤʝʩʪʦ ʤʝʞʜʫ ʜʦʤʠʥʘʥʪʘʤʠ 

ʠ ʩʦʜʦʤʠʥʘʥʪʘʤʠ (r=0,87), ʘ ʪʘʢʞʝ ʩʦʜʦʤʠʥʘʥʪʘʤʠ 

ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʚʠʜʘʤʠ (r=0,91), ʵʪʠ ʩʚʷʟʠ ʥʝ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʤʝʞʜʫ ʤʘʩʩʦʡ ʜʦʤʠʥʠʨʫʶʱʠʭ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʞʠʚʦʡ ʅʌʄ ʚ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ ʩʫʱʝʩʪʚʝʥ-

ʥʳʡ ʚʢʣʘʜ ʚʥʦʩʷʪ ʤʘʩʩʘ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚ (r=0,99), ʘ ʫʯʘʩʪʠʝ ʪʨʘʚ, ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ 

ʟʥʘʯʠʤʘ ʚ ʞʠʚʦʡ ʢʦʤʧʦʥʝʥʪʝ ʦʪʜʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʬʦʨʤʘʮʠʷʭ.  
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ɸʅʅʆʊɸʎʀʗ 
ʈʝʩʪʘʚʨʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʵʢʦʣʦʛʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʥʘʨʫʰʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʤ ʵʢʦʣʦʛʠ-

ʟʘʮʠʠ, ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʞʠʟʥʠ ʯʝ-

ʣʦʚʝʢʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʵʢʦʣʦʛʠʟʘʮʠʷ ʤʳʰʣʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʝʡ ʠ ʞʠʪʝʣʝʡ, ʵʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʬʣʦʨʳ, ʬʘʫʥʳ, ʧʦʯʚ, ʘʪʤʦʩʬʝʨʳ, ʛʠʜʨʦʩʬʝʨʳ, ʣʠʪʦʩʬʝʨʳ). ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʢʦ-

ʣʦʛʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʘ ʪʝʭʥʦʛʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʥʘ ʚʳʙʨʦʩ ʟʘʛʨʷʟʥʝʥʠʡ, ʥʘ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʝʩʪʝʩʪʚʝʥʥʫʶ ʵʚʦʣʶʮʠʶ, ʠ ʧʨ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ - ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʝʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʝʛʦ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʟʘʮʠʠ, ʫʨʙʦʵʢʦʣʦʛʠʠ, ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʠ, ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʤ ʧʦʩʪʫʣʘʪʘʤ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ ʥʘʨʫʰʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ - ʵʪʦ ʚʦʟʚʨʘʪ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚ ʧʨʝʞʥʝʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʣʠ ʙʣʠʟʢʦʝ ʢ ʥʝʤʫ ʩʦʩʪʦʷʥʠʝ. ʅʦ ʥʝ ʚʩʝ ʵʪʠ ʧʦʣʦʞʝʥʠʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʠʤʳ. 

ABSTRACT 

Restoration architectural -building ecology is aimed at solving the problems of re-establishment of natural 

environment and reconstruction of objects that do not comply with the provisions, with a view to integrating en-

vironmental conservation and restoration of nature and ensure the quality of environment of human life. This 

requires the ecologization of the thinking and action of the builders and residents, the ecological reconstruction of 

buildings and structures, ecological restoration of disturbed landscapes and their components (flora, fauna, soil, 

atmosphere, hydrosphere, and lithosphere). The major direction of ecologization is the acceptance of restrictions 

on the consumption of resources, on technogenic development of natural territories, on emission of pollutants, on 

the intervention in the natural evolution, etc. Ecological reconstruction is modify settings of existing not ecologic 

objects with bringing it into conformity with the requirements of ecologization, urban ecology, architectural and 

construction ecology, ecological postulates. Ecological restoration of disturbed landscape is returning of its com-

ponents in the old or close to its natural state. Not all these provisions fully  technologically feasible. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ; ʨʝʩʪʘʚʨʘʮʠʦʥʥʘʷ ʵʢʦʣʦʛʠʷ; ʵʢʦʣʦʛʠʟʘʮʠʷ; ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʦʩʪʫʣʘʪʳ; ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ  

Keywords: ecological restoration; restoration ecology; ecologization; environmental postulates; ecological 

restrictions 

 

ɺ [14] ʘʚʪʦʨʦʤ ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʵʢʦ-ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʣʘʥʝʪʳ. ʅʦʚʘʷ ʥʘʫʢʘ - 

ʨʝʩʪʘʚʨʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʵʢʦ-

ʣʦʛʠʷ [13] - ʩʦʜʝʨʞʠʪ ʨʝʰʝʥʠʷ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʥʘʨʫʰʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʵʥ-

ʪʨʦʧʠʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʦʞʝ-

ʥʠʷʤ ʵʢʦʣʦʛʠʟʘʮʠʠ, ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝ-

ʩʪʚʘ ʩʨʝʜʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʛʦʨʦʜʝ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʘ ʵʢʦʣʦʛʠʟʘʮʠʷ ʤʳʰʣʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʩʨʝʜʳ 

ʞʠʟʥʠ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʚʳʙʨʦʩ ʟʘ-

ʛʨʷʟʥʝʥʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ ʥʘʨʫʰʝʥ-

ʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʬʣʦʨʳ, ʬʘʫʥʳ, 

ʧʦʯʚ, ʘʪʤʦʩʬʝʨʳ, ʛʠʜʨʦʩʬʝʨʳ, ʣʠʪʦʩʬʝʨʳ). ʕʢʦʣʦ-

ʛʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ - ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʝʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʩ 

ʧʨʠʚʝʜʝʥʠʝʤ ʝʛʦ ʚ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʯʥʦʩʪʠ (ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʟʘʮʠʠ, ʫʨʙʦʵʢʦʣʦʛʠʠ, 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʠ, ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʤ ʧʦʩʪʫʣʘʪʘʤ). ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ 

ʥʘʨʫʰʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ - ʵʪʦ ʚʦʟʚʨʘʪ ʝʛʦ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʚ ʧʨʝʞʥʝʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʣʠ ʙʣʠʟʢʦʝ ʢ ʥʝʤʫ 

ʩʦʩʪʦʷʥʠʝ. ʕʢʦʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʵʢʦʨʝʩʪʘʚʨʘʮʠʷ 

ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠ-

ʧʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʳ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ɺʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘ-

ʮʠʷ) ʩʨʝʜʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʝʝ ʚʘʞʥʝʡʰʝʛʦ ʢʦʤ-
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ʧʦʥʝʥʪʘ ï ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ - ʥʝʦʙʳʯʘʡʥʦ ʘʢ-

ʪʫʘʣʴʥʳ, ʪʘʢ ʢʘʢ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ XX ʚʝʢʘ 

ʠ ʚ XXI  ʚʝʢʝ ʚʳʨʦʩʣʠ ʪʝʭʥʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʨʠʨʦʜʫ, ʧʨʠʚʝʜʰʠʝ ʢ ʣʦʢʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ ʟʘ-

ʛʨʷʟʥʝʥʠʷʤ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʷʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʛʣʦ-

ʙʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ [10]. ɺ ʭʦʜʝ ʠʩʪʦ-

ʨʠʠ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʦʚʘʣ ʜʦʩʪʫʧʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʩʘʤʳʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʠ ʧʦʜʭʦʜʷʱʠʝ ʣʘʥʜʰʘʬʪʳ, 

ʚʥʘʯʘʣʝ - ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʨʦ-

ʩʪʝʡʰʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʟʘʪʝʤ - ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʩʪʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ [1- 5]. ɺʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʩ ʧʨʠʨʦʜʦʡ ʧʦʩʪʝʧʝʥʥʦ 

ʩʪʘʣʦ ʥʝʨʘʚʥʦʚʝʩʥʳʤ, ʧʨʠʨʦʜʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ 

çʩʪʨʘʜʘʶʱʫʶè ʩʪʦʨʦʥʫ, ʢʘʢ ʦʙʲʝʢʪ ʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʚʤʝʩʪʝ ʩ ʪʝʤ ʪʝʨʨʠʪʦʨʠʷ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʝʥʠʡ. ʅʝ-

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚ ʨʘʟʚʠʪʠʠ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʢʫʣʴʪʫʨʳ (ʧʦʩʣʝʜʥʠʝ 1,5 ï 2 ʚʝʢʘ) ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʪʝʭʥʦʛʝʥʥʦʡ ʨʝʚʦʣʶʮʠʝʡ. ɽʝ ʦʪʣʠʯʘʶʪ ʦʪ ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʠʟʤʝʥʝʥʠʷ ʚ ʭʘʨʘʢʪʝʨʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ [10, 11]: -ɹʳʩʪʨʦʝ ʠʟ-

ʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʚʦʡʩʪʚ ʙʠʦ-

ʩʬʝʨʳ. -ʋʩʢʦʨʝʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜ-

ʰʘʬʪʦʚ. ɹʳʩʪʨʳʡ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʨʦʩʪ ʛʦʨʦ-

ʜʦʚ. -ʅʘʨʫʰʝʥʠʷ ʠ ʧʦʤʝʭʠ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʚʝʱʝʩʪʚ. 

-ɹʳʩʪʨʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʚʦʟʦʙʥʦʚʠʤʳʭ ʨʝʩʫʨ-

ʩʦʚ. ʇʨʠʙʣʠʞʝʥʠʝ ʦʙʲʝʤʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ 

ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʣʘʥʝʪʳ (ʨʦʩʪ 

çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘè). -ɹʳʩʪʨʦʝ ʠʟʤʝʥʝʥʠʝ ʤʘ-

ʪʝʨʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʝʟʢʦʝ 

ʫʩʢʦʨʝʥʠʝ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚ. -ɺʚʝʜʝʥʠʝ ʚ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʝʡ ʧʨʦʜʫʢʪʦʚ - ʢʩʝʥʦ-

ʙʠʦʪʠʢʦʚ. ɼʦʙʘʚʣʝʥʠʝ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʝ ʩʚʦʡ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʝ. -ɿʘʤʝʥʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʠ ʬʘʢ-

ʪʦʨʦʚ ʞʠʟʥʠ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ. ɺʳʪʝʩʥʝʥʠʝ ʠ 

ʛʠʙʝʣʴ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ʉʦʢʨʘʱʝʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʟʘʤʝʥʘ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤʠ ʘʥʪʨʦ-

ʧʦʛʝʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. -ɻʣʦʙʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. -ʉʦʢʨʘʱʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʫʥʠʯʪʦʞʝʥʠʝ ʚʠʜʦʚ. -ʅʘʨʫʰʝʥʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʘʭ ʩʨʝʜʳ. -ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʢʘ-

ʥʘʣʘʭ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. -ʊʝʭʥʦʣʦʛʠʠ 

ʤʘʥʠʧʫʣʷʮʠʠ ʞʠʟʥʴʶ. ɺʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʝʥʝʪʠʯʝ-

ʩʢʦʤ ʫʨʦʚʥʝ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʶ ʢʦʥʮʝʧʮʠʠ ʨʝʩʪʘʚʨʘʮʠʠ ʧʨʠʨʦʜʳ ʧʣʘʥʝʪʳ, ʢ 

ʝʝ ʚʦʟʚʨʘʪʫ ʚ ʧʨʝʞʥʝʝ ʩʦʩʪʦʷʥʠʝ, ʙʳʚʰʝʝ ʜʦ ʵʧʦʭʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ. 

ʈʝʩʪʘʚʨʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ 

ʵʢʦʣʦʛʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʛʨʷʟʥʝʥ-

ʥʦʡ ʥʘʨʫʰʝʥʥʦʡ ʧʨʠʨʦʜʳ, ʵʢʦʣʦʛʠʟʘʮʠʶ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦ-

ʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʞʠʟʥʠ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʫʩʣʦʚʠʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʩʨʝʜʳ ʞʠʟʥʠ ʯʝʣʦ-

ʚʝʢʘ, ʥʝʦʙʭʦʜʠʤʘ ʵʢʦʣʦʛʠʟʘʮʠʷ ʚʩʝʡ ʝʛʦ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ʕʢʦʣʦʛʠʟʘʮʠʶ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ ʩʧʝ-

ʮʠʘʣʠʩʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʤʳʰʣʝ-

ʥʠʝʤ. ɺ ʩʦʩʪʘʚ ʵʢʦʣʦʛʠʟʘʮʠʠ ʚʭʦʜʠʪ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʠ ʨʘʟʨʫ-

ʰʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʠʭ ʤʝʣʠʦʨʘʮʠʷ (ʫʣʫʯʰʝʥʠʝ). 

ʕʢʦʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʵʢʦʨʝʩʪʘʚʨʘʮʠʷ ʠ ʵʢʦʤʝʣʠʦʨʘ-

ʮʠʷ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩ-

ʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʵʢʦʣʦʛʠʟʘʮʠʠ, ʩ ʫʯʝʪʦʤ ʧʨʠʨʦ-

ʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘ-

ʢʦʥʦʚ, ʧʨʘʚʠʣ ʠ ʧʨʠʥʮʠʧʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷ ʩʪʨʘʥʳ, ʛʦʨʦʜʦʚ, ʞʠʣʳʭ ʟʜʘʥʠʡ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʵʥʝʨʛʦʢʦʤʧʣʝʢ-

ʩʦʚ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʠ ʧʨ. ʜʦʣʞʥʘ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʩʪʘʚʨʘʮʠʝʡ ʚʭʦʜʷʱʠʭ ʚ ʵʪʠ ʦʙʲʝʢʪʳ ʣʘʥʜʰʘʬʪʦʚ: 

ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʢ 

ʧʨʝʞʥʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʤʫ, ʥʝ ʟʘʛʨʷʟʥʝʥʥʦʤʫ ʩʦʩʪʦ-

ʷʥʠʶ, ʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʤʝʞʜʫ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʦʡ. ɺ ʩʣʫʯʘʝ ʵʢʦʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʙʲʝʢʪʘ ʚʦʟʚʨʘʪ ʧʨʠʨʦʜʳ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʧʨʝʞ-

ʥʝʤʫ ʩʦʩʪʦʷʥʠʶ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʯʘʩʪʠʯʝʥ, 

ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʢʦ-

ʣʦʛʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʯʘʩʪʴ ʨʘʥʝʝ ʦʩʚʦʝʥʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʙʫʜʝʪ ʚʦʟʚʨʘʱʝʥʘ ʚ ʩʦʩʪʦʷʥʠʝ çʟʝʣʝʥʦʡ ʣʫ-

ʞʘʡʢʠè, ʟʘʛʨʷʟʥʝʥʥʘʷ ʨʝʢʘ ʙʫʜʝʪ ʦʯʠʱʝʥʘ, ʠ ʪ.ʜ. 

ʎʝʣʴʶ ʵʢʦʨʝʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʟʘʚʦʜʘ, ʵʥʝʨʛʦʢʦʤʧʣʝʢʩʘ ʠ ʜʨ. 

ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʞʥʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ 

ʙʣʠʟʢʦʛʦ ʢ ʥʝʤʫ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ, ʘ ʚ ʠʪʦʛʝ - ʧʦ-

ʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʭʨʘʥʝ-

ʥʠʷ ʩʨʝʜʳ ʞʠʟʥʠ.  

ʉʨʝʜʘ ʞʠʟʥʠ ï ʵʪʦ ʜʠʥʘʤʠʯʥʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦ-

ʣʦʛʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥ-

ʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ, ʬʘʢʪʦʨʦʚ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʠ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʨʦʜʥʦ ï ʪʝʭ-

ʥʦʛʝʥʥʳʭ, ʩʦʮʠʘʣʴʥʦ - ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴ-

ʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ ʯʝʣʦʚʝʢʘ. ɺ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʵʪʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚ ʩʨʝʜʫ ʞʠʟʥʠ ʚʭʦʜʷʪ 

ʝʩʪʝʩʪʚʝʥʥʘʷ, ʢʫʣʴʪʫʨʥʘʷ, ʠ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʧʨʠ-

ʨʦʜʘ, ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʳ. ʏʝʣʦʚʝʢ ʢʘʢ ʚʠʜ ʤʦʞʝʪ ʩʫʱʝ-

ʩʪʚʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʟʜʦʨʦʚʦʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʞʠʟʥʠ [6, 8]. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʜʝ-

ʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʫ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʞʠʟʥʠ, ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ (ʨʝʩʪʘʚʨʘʮʠʠ). ʈʝʩʪʘʚʨʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʵʢʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ (ʵʢʦʣʦʛʠʟʘʮʠʶ) ʟʘ-

ʩʪʨʦʝʥʥʦʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʛʨʷʟʥʝʥʥʦʡ ʞʠʚʦʡ 

ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ, ʠ ʚʩʝʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʲʝʢ-

ʪʦʚ.  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠ-

ʨʦʜʳ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʷʚʣʷʝʪʩʷ ʪʝʨʤʠʥ çʨʝʩʪʘʚ-

ʨʘʮʠʷè, ʘ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʘ-

ʩʪʨʦʡʢʠ ï çʨʝʢʦʥʩʪʨʫʢʮʠʷè: ʨʝʩʪʘʚʨʘʮʠʷ ï ʵʪʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʞʥʝʛʦ ʩʦʩʪʦʷʥʠʷ; ʨʝʢʦʥʩʪʨʫʢʮʠʷ ï 

ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʧʝʨʝʩʪʨʦʡʢʘ. ʕʪʠ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʦʚʤʝʩʪʥʦ ʠ ʥʝʦʪʜʝʣʠʤʳ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ ï ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʨʦʜʳ, ʠ ʜʦʩʪʠʞʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘ-

ʥʝʥʠʷ.  

ɺʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨ-

ʞʘʥʠʷ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʨʝʩʪʘʚʨʘʮʠʷ ʥʘʨʫʰʝʥʥʦʡ ʥʝʞʠʚʦʡ ʠ ʞʠʚʦʡ 
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ʧʨʠʨʦʜʳ. ʅʝʞʠʚʘʷ ʧʨʠʨʦʜʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʦʡ, 

ʪʘʢ ʢʘʢ ʞʠʚʘʷ ʧʨʠʨʦʜʘ ʧʦʩʪʨʦʝʥʘ ʠʟ ʘʪʦʤʦʚ ʠ ʤʦʣʝ-

ʢʫʣ ʥʝʞʠʚʦʡ. çʂʦʨʠʜʦʨè ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʜʝʨʞʘʥʠʷ 

ʞʠʟʥʠ ʜʦʩʪʘʪʦʯʥʦ ʫʟʦʢ (ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʩʦ-

ʩʪʘʚ ʚʦʟʜʫʭʘ, ʠ ʧʨ.). ɽʩʣʠ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʥʘ 

ɿʝʤʣʝ ʠʩʯʝʟʥʫʪ, ʠʩʯʝʟʥʝʪ ʠ ʞʠʟʥʴ. ʇʦʵʪʦʤʫ ʨʝʩʪʘʚ-

ʨʘʮʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʳ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʣʘ ʙʠʦʣʦʛʠʷ 

ʩʦʭʨʘʥʝʥʠʷ ʞʠʚʦʡ ʧʨʠʨʦʜʳ [7]. ɿʘʜʘʯʝʡ ʵʪʦʡ ʙʠʦ-

ʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʩʦ-

ʭʨʘʥʝʥʠʷ ʚʩʝʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ; ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʪʦʨʠʯʥʳ. ʇʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʵʪʠʢʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʘʷ ʵʪʠʢʘ ʵʤʧʘʪʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚʠʜʦʚ ʠ ʠʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ [12]. ʉʦʮʠ-

ʘʣʴʥʳʝ ʥʘʫʢʠ (ʘʥʪʨʦʧʦʣʦʛʠʷ, ʩʦʮʠʦʣʦʛʠʷ ʠ ʛʝʦʛʨʘ-

ʬʠʷ) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʳʰʣʝʥʠʷ 

ʣʶʜʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʚʠʜʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʦʙʦʩ-

ʥʦʚʳʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ʕʢʦʣʦʛʠʷ ʵʢʦʩʠʩʪʝʤ ʠ ʢʣʠʤʘʪʦʣʦʛʠʷ 

ʠʟʫʯʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʩʨʝʜʳ ʜʣʷ ʧʨʦʛʥʦʟʘ ʝʝ ʨʝʘʢʮʠʡ ʥʘ ʥʘʨʫʰʝʥʠʷ 

[7].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ ʫʩʣʦʚʠʷ 

ʩʦʟʜʘʥʳ ʜʣʠʪʝʣʴʥʳʤ (ʦʢʦʣʦ 3,5 ʤʣʨʜ. ʣʝʪ) ʠ ʫʩʣʦʞ-

ʥʷʶʱʠʤʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʂ 

ʵʪʠʤ ʫʩʣʦʚʠʷʤ ʦʪʥʦʩʠʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʝ, ʧʦʛʣʦʱʝʥʠʝ ʦʨʛʘʥʠʟʤʘʤʠ 

ʠʟʙʳʪʦʯʥʦʛʦ ʉʆ2, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʫʩʠʣʝʥʥʦʡ ʨʘʜʠʘ-

ʮʠʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʯʨʝʟʤʝʨʥʦʛʦ ʟʘʩʦʣʝʥʠʷ ʚʦʜ 

ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʠ ʜʨ. ɺ ʤʥʦʛʦʦʙʨʘʟʠʠ ʞʠʟʥʠ ʚʩʝ 

ʚʟʘʠʤʦʩʚʷʟʘʥʦ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ʙʠʦ-

ʩʬʝʨʳ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʠʩʪʝʤʫ ʞʠʟ-

ʥʝʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʚʩʝ ʬʦʨʤʳ ʞʠʟʥʠ ʥʘ ʟʝʤʣʝ 

ʠʤʝʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ, ʢʘʢ ʠ ʚʩʷ ʧʨʠ-

ʨʦʜʘ [3, 6, 8, 10]. ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ ʖ. ʆʜʫʤ, ç... 

ʦʨʛʘʥʠʟʤʳ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʪ ʬʠʟʠʯʝʩʢʫʶ ʠ ʭʠ-

ʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʠʥʝʨʪʥʳʭ ʚʝʱʝʩʪʚ, ʦʪʜʘʚʘʷ ʚ 

ʩʨʝʜʫ ʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

é ʆʨʛʘʥʠʟʤʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʜʘʞʝ ʩʦʩʪʘʚ ʥʘʰʝʡ ʘʪ-

ʤʦʩʬʝʨʳè. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʥʘ ʛʣʦʙʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʪʘʣʦ ʦʩʥʦʚʦʡ ʛʠʧʦ-

ʪʝʟʳ çɻɽʀè, ʩʦʟʜʘʥʥʦʡ ɼ. ʃʘʚʣʦʢʦʤ: ʚʨʷʜ ʣʠ ʚʥʘ-

ʯʘʣʝ ʥʘ ɿʝʤʣʝ ʧʦʷʚʠʣʘʩʴ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʘʪʤʦʩʬʝʨʘ, 

ʘ ʟʘʪʝʤ - ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. ɺʝʨʦʷʪʥʦ, ʞʠʚʳʝ ʦʨʛʘ-

ʥʠʟʤʳ ʨʘʟʚʠʚʘʣʠ ʠ ʨʝʛʫʣʠʨʦʚʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʜʣʷ ʥʠʭ ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʩʨʝʜʫ. ɹʝʟ ʞʠʚʳʭ ʦʨʛʘʥʠʟ-

ʤʦʚ ʩʦʩʪʘʚ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ ʙʳʣ ʙʳ ʙʣʠʟʦʢ ʢ ʚʝʥʝ-

ʨʠʘʥʩʢʦʤʫ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚ-

ʣʷʣʘ ʙʳ ʦʢʦʣʦ 2900 ʉ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦʡ, ʞʠʟʥʝʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʨʦʣʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʠʨʦʜʳ ʥʘ ɿʝʤʣʝ (ʠ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʟʘʱʠʪʳ ʠ ʩʦʭʨʘʥʝ-

ʥʠʷ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ (ʂʦʥʜʨʘʪʴʝʚ ʂ.ʗ., 

ɼʦʥʯʝʥʢʦ ɺ.ʂ., ʃʦʩʝʚ ʂ.ʉ.) ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʠʤʝ-

ʝʪʩʷ ʧʦʨʦʛ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ: ʙʠʦʩʬʝʨʘ ʩʧʦ-

ʩʦʙʥʘ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʣʶʙʳʝ ʚʦʟʤʫʱʝʥʠʷ, ʚʳʟʳʚʘ-

ʝʤʳʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʧʦʢʘ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʨʦʜʫʢʮʠʠ ʙʠʦʪʳ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 1%, 

ʘ ʦʩʪʘʣʴʥʳʝ 99% ʪʨʘʪʷʪʩʷ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ. ʕʪʦʪ 

ʧʨʝʜʝʣ ʙʳʣ ʥʘʨʫʰʝʥ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ, ʩʝʡʯʘʩ ʧʦ-

ʪʨʝʙʣʷʝʪʩʷ ʥʝ ʤʝʥʝʝ 6-8% ʧʨʦʜʫʢʮʠʠ ʙʠʦʪʳ (ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʠʤʝʥʥʦ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʦʷʚʠ-

ʣʠʩʴ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʨʠʟʠʩʘ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʧʦʢʘ-

ʟʳʚʘʶʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʮʠʠ 

ʙʠʦʪʳ (ʩʤ. ʥʠʞʝ). ʇʦʵʪʦʤʫ ʵʢʦʣʦʛʠʟʘʮʠʷ ʪʝʭʥʦ-

ʩʬʝʨʳ, - ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʘʷ ʜʣʷ ʚʩʝʡ ʧʨʠʨʦʜʳ ʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʳʞʠʚʘ-

ʥʠʝ ʠ ʧʨʠʨʦʜʳ, ʠ ʯʝʣʦʚʝʢʘ. ɻʠʜʨʦʩʬʝʨʘ - ʧʨʝʨʳʚʠ-

ʩʪʘʷ ʚʦʜʥʘʷ ʦʙʦʣʦʯʢʘ - ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʞʠʟʥʴ ʥʘ 

ɿʝʤʣʝ: ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʘʭ, ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʬʦ-

ʪʦʩʠʥʪʝʟʘ ʠ ʚʳʜʝʣʝʥʠʷ ʚʦʜʦʨʦʜʘ, ʜʣʷ ʛʝʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʣʘʥʝʪʳ. ɺʦʜʷʥʦʡ ʧʘʨ ʚ ʘʪ-

ʤʦʩʬʝʨʝ ʬʠʣʴʪʨʫʝʪ ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ; ʚʦʜʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩʤʷʛʯʘʝʪ ʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. 

ɺʦʟʨʘʩʪʘʥʠʝ ʤʘʩʰʪʘʙʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʫʧʨʘʚ-

ʣʷʝʤʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʚʝʜʝʪ ʢ ʩʥʠ-

ʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʜʦ 

ʫʨʦʚʥʷ, ʚʝʜʫʱʝʛʦ ʢ ʠʭ ʠʩʯʝʟʥʦʚʝʥʠʶ. ʂʦʣʠʯʝʩʪʚʦ 

ʠʟʚʝʩʪʥʳʭ ʥʘʫʢʝ ʚʠʜʦʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ > 600 

ʪʳʩ., ʘ ʞʠʚʦʪʥʳʭ ~ 2 ʤʣʥ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʝʪ, ʚʦʟʤʦʞʥʦ, ʥʝ ʤʝʥʝʝ 10 é 30 

ʤʣʥ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʭ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʣʘʩʩʦʚ (ʢʨʫʛʣʳʝ ʯʝʨʚʠ, 

ʧʘʫʢʦʦʙʨʘʟʥʳʝ, ʥʘʩʝʢʦʤʳʝ, ʦʙʠʪʘʪʝʣʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʠʟʫʯʝʥʥʳʭ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ ʠ ʜʨ.), ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʠʟʚʝʩʪʥʳ ʥʘʫʢʝ. ʇʦʵʪʦʤʫ ʨʝʯʴ ʠʜʝʪ ʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʤʠʨʘʥʠʷ ʤʠʣʣʠʦʥʦʚ 

ʚʠʜʦʚ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʭʨʘʥʝʥʠʝ ʙʦʣʴʰʠʭ, ʙʦʛʘ-

ʪʳʭ ʚʠʜʘʤʠ ʵʢʦʩʠʩʪʝʤ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʩʦʭʨʘ-

ʥʷʪʩʷ ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʥʠʭ ʚʠʜʳ. ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʞʠʟʥʠ - ʩʦ-

ʟʜʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ - ʟʘʧʦʚʝʜʥʠʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʨʝʱʘʝʪʩʷ ʭʦʟʷʡʩʪʚʝʥ-

ʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʧʨʠʩʫʪʩʪʚʠʝ ʣʶʜʝʡ ʦʛʨʘʥʠʯʠʚʘ-

ʝʪʩʷ ʰʪʘʪʦʤ ʦʭʨʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺʦʟʤʦʞʥʳ 

ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ - ʟʘʢʘʟʥʠʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʨʘʟʨʝʰʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʠ ʟʘʧʨʝʱʘʶʪʩʷ ʜʨʫ-

ʛʠʝ - ʦʭʦʪʘ, ʣʝʩʦʟʘʛʦʪʦʚʢʠ ʠ ʧʨ. ʆʩʪʘʥʦʚʠʪʴ ʚʳʤʠ-

ʨʘʥʠʝ ʚʠʜʦʚ, ʩʦʟʜʘʚʘʷ ʙʦʣʴʰʠʝ ʥʦʚʳʝ ʟʘʧʦʚʝʜʥʠʢʠ, 

ʤʦʞʥʦ, ʝʩʣʠ ʠʟʲʷʪʴ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠ ʧʝʨʝʚʝʩʪʠ ʥʘ ʨʝʞʠʤ ʩʪʨʦʛʦʡ ʦʭʨʘʥʳ ʦʪ 30 ʜʦ 

40% ʪʝʨʨʠʪʦʨʠʠ ʩʫʰʠ [7]. ʅʦ ʵʪʦ ï ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ-

ʚʳʧʦʣʥʠʤʦʝ ʤʝʨʦʧʨʠʷʪʠʝ. 

ɺ ʦʩʥʦʚʝ ʨʝʩʪʘʚʨʘʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ [7] ʣʝʞʘʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ: 1. ʅʫʞʥʦ ʩʦʭʨʘ-

ʥʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙ-

ʱʝʩʪʚ. 2. ʅʫʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ 

ʚʳʤʠʨʘʥʠʝ ʧʦʧʫʣʷʮʠʡ ʠ ʚʠʜʦʚ. 3. ʅʫʞʥʦ ʩʦʭʨʘʥʠʪʴ 

ʙʦʛʘʪʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 4. ɽʩʪʝʩʪʚʝʥʥʘʷ 

ʵʚʦʣʶʮʠʷ ʜʦʣʞʥʘ ʧʨʦʜʦʣʞʘʪʴʩʷ. 5. ʉʦʭʨʘʥʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ - ʮʝʥʪʨʘʣʴʥʘʷ ʟʘʜʘʯʘ 

ʙʠʦʣʦʛʠʠ ʩʦʭʨʘʥʝʥʠʷ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ɹʠʦʣʦʛʠʯʝ-

ʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʤʝʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʮʝʥ-

ʥʦʩʪʴ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʜʘʥʥʦʤʫ ɺʩʝʤʠʨʥʳʤ ʬʦʥ-

ʜʦʤ ʜʠʢʦʡ ʧʨʠʨʦʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ï 
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ʵʪʦ çʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʞʠʟʥʠ ʥʘ ʟʝʤʣʝ, ʤʠʣ-

ʣʠʦʥʦʚ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ, ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʩ ʠʭ ʥʘʙʦʨʘʤʠ ʛʝʥʦʚ ʠ ʩʣʦʞʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʦʙ-

ʨʘʟʫʶʱʠʭ ʞʠʚʫʶ ʧʨʠʨʦʜʫè. ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ: ʥʘ 

ʚʠʜʦʚʦʤ ʫʨʦʚʥʝ (ʚʝʩʴ ʥʘʙʦʨ ʚʠʜʦʚ ʥʘ ɿʝʤʣʝ); ʛʝʥʝ-

ʪʠʯʝʩʢʦʝ ʚʥʫʪʨʠʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; ʨʘʟʥʦʦʙʨʘ-

ʟʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ, ʚʠʜʦʚ, ʵʢʦʩʠʩʪʝʤ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʵʪʠʤʠ ʫʨʦʚʥʷʤʠ. ɺʘʞʥʘ ʦʭʨʘʥʘ ʢʣʶʯʝʚʳʭ 

ʚʠʜʦʚ ʠ ʨʝʩʫʨʩʦʚ. ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʦʪʜʝʣʴʥʦʤ ʩʦʦʙ-

ʱʝʩʪʚʝ ʦʙʳʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʙʦʛʘʪʩʪʚʦ ʚʠʜʦʚ 

ʠʣʠ çʘʣʴʬʘ-ʨʘʟʥʦʦʙʨʘʟʠʝè. ʊʝʨʤʠʥ çʙʝʪʘ-ʨʘʟʥʦʦʙ-

ʨʘʟʠʝè ʚʳʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦ-

ʩʪʘʚʘ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʛʨʘʜʠʝʥʪʫ. çɻʘʤʤʘ-ʨʘʟ-

ʥʦʦʙʨʘʟʠʝè ʫʯʠʪʳʚʘʝʪ ʯʠʩʣʦ ʚʠʜʦʚ ʥʘ ʙʦʣʴʰʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠʣʠ ʢʦʥʪʠʥʝʥʪʝ [7]. 

ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʚʠʜʘʤʠ ʪʨʦʧʠʯʝʩʢʠʝ ʚʣʘʞ-

ʥʳʝ ʣʝʩʘ, ʢʦʨʘʣʣʦʚʳʝ ʨʠʬʳ, ʦʙʰʠʨʥʳʝ ʪʨʦʧʠʯʝ-

ʩʢʠʝ ʦʟʝʨʘ ʠ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʤʦʨʷ. ʉ ʤʦʤʝʥʪʘ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ɿʝʤʣʝ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʝ ʙʳʣʦ 

ʨʘʚʥʦʤʝʨʥʳʤ. ʆʥʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʝʨʠʦʜʘʤʠ ʩ 

ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘ ʩʤʝʥʫ ʢʦ-

ʪʦʨʳʤ ʧʨʠʭʦʜʠʣʠ ʧʝʨʠʦʜʳ ʩ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠʟ-

ʤʝʥʝʥʠʡ; ʦʥʦ ʧʨʝʨʳʚʘʣʦʩʴ ʧʷʪʴʶ ʧʝʨʠʦʜʘʤʠ ʤʘʩʩʦ-

ʚʳʭ ʚʳʤʠʨʘʥʠʡ. ʉʘʤʦʝ ʤʘʩʩʦʚʦʝ ʚʳʤʠʨʘʥʠʝ ʧʨʦ-

ʠʟʦʰʣʦ ʚ ʢʦʥʮʝ ʇʝʨʤʩʢʦʛʦ ʧʝʨʠʦʜʘ, 250 ʤʣʥ ʣʝʪ 

ʥʘʟʘʜ, ʢʦʛʜʘ ʧʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʚʳʤʝʨʣʦ 

77ï96% ʚʩʝʭ ʚʠʜʦʚ ʤʦʨʩʢʠʭ ʞʠʚʦʪʥʳʭ. ʉʝʡʯʘʩ ʧʨʠ-

ʨʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʰʝʩʪʦʛʦ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʚʩʧʣʝʩʢʘ ʚʳʤʠʨʘʥʠʷ, ʚʧʝʨʚʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ 

ʩʦʢʨʘʱʝʥʠʝʤ ʚʠʜʦʚ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ 

ʚʚʠʜʫ ʫʪʨʘʪʳ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʯʨʝʟʤʝʨʥʦʡ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʠ ʚʣʠʷʥʠʷ ʠʥʚʘʟʠʚʥʳʭ ʚʠʜʦʚ (ʨʠʩ. 1). 

ʉʢʦʨʦʩʪʠ ʚʳʤʠʨʘʥʠʷ ʠ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟ-

ʣʠʯʥʳ: ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʜʣʝʥʥʳʡ 

ʧʨʦʮʝʩʩ, ʠʜʫʱʠʡ ʯʝʨʝʟ ʧʦʩʪʝʧʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʤʫʪʘʮʠʡ ʠ ʩʜʚʠʛʠ ʚ ʯʘʩʪʦʪʘʭ ʘʣʣʝʣʝʡ ʚ ʪʝʯʝʥʠʝ ʪʳ-

ʩʷʯ ʠʣʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ. ʉʝʡʯʘʩ ʪʝʤʧʳ ʚʳʤʠʨʘʥʠʷ ʚ 

100é1000 ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʪʝʤʧʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 

ʵʧʦʭ. ʕʪʦʪ ʩʦʚʨʝʤʝʥʥʳʡ ʚʩʧʣʝʩʢ ʚʳʤʠʨʘʥʠʷ, ʠʥʦ-

ʛʜʘ ʥʘʟʳʚʘʝʤʳʡ ʰʝʩʪʳʤ ʚʳʤʠʨʘʥʠʝʤ, ʦʙʫʩʣʦʚʣʝʥ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ; ʫʪʨʘʪʘ ʚʠʜʦʚ ʥʦʩʠʪ ʙʝʩ-

ʧʨʝʮʝʜʝʥʪʥʳʡ, ʫʥʠʢʘʣʴʥʳʡ ʠ ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢ-

ʪʝʨ. ʇʨʠʯʠʥʳ, ʚʝʜʫʱʠʝ ʢ ʨʘʟʨʫʰʝʥʠʶ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ, ʯʘʩʪʦ ʥʦʩʷʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ; 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. ʎʝʥʥʦʩʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ - ʩʣʦʞʥʘʷ ʧʨʦʙʣʝʤʘ, ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʆʩʥʦʚʥʘʷ ʮʝʥʥʦʩʪʴ ï ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʳ, ʝʩʪʝ-

ʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ, ʠ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ʎʝʣʴ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ. ʇʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʮʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʜʫʢ-

ʪʘʤ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪʩʷ ʥʘ ʤʝʩʪʝ. ʃʶʜʠ ʧʦʣʫ-

ʯʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʥʝʦʙʭʦʜʠʤʳʭ ʠʤ ʜʣʷ 

ʞʠʟʥʠ ʧʨʦʜʫʢʪʦʚ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʦʩʚʝʥʥʘʷ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʧʨʠʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʷʪ ʵʢʦʥʦ-

ʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ ʙʝʟ ʠʟʲʷʪʠʷ ʧʨʦʜʫʢʪʘ ʠ ʥʘʨʫʰʝ-

ʥʠʷ ʵʢʦʩʠʩʪʝʤ. ʅʝʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʮʝʥʥʦʩʪʴ ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʩʦ-

ʟʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʨʝʜʠ 

ʥʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʚʦʜʥʝʥʠʡ ʠ ʵʨʦʟʠʠ ʧʦʯʚ, 

ʦʯʠʩʪʢʘ ʚʦʜʳ, ʤʝʩʪʘ ʦʪʜʳʭʘ ʥʘ ʧʨʠʨʦʜʝ. ʉʧʦʩʦʙ-

ʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʚʦʜʦʨʦʩʣʝʡ ʢ ʬʦʪʦʩʠʥʪʝʟʫ ʧʦʟʚʦ-

ʣʷʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ ʩʦʣʥʮʘ. ʈʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʠʱʝʚʳʭ ʮʝʧʝʡ, ʚʝʜʫʱʠʭ 

ʢʦ ʚʩʝʤ ʞʠʚʦʪʥʳʤ ʧʨʦʜʫʢʪʘʤ, ʧʦʪʨʝʙʣʷʝʤʳʤ ʯʝʣʦ-

ʚʝʢʦʤ. ɼʦ 80-100% ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʫʰʠ ʩʝʡʯʘʩ 

ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ. ʉʚʝ-

ʜʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʳʨʫʙʢʘ ʣʝʩʘ, ʧʦʞʘʨʳ ʚʝʜʫʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʠ ʢ ʫʭʫʜʰʝʥʠʶ 

ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʚʢʣʶʯʘʷ ʯʝʣʦ-

ʚʝʢʘ). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ʚʩʝʤ ʤʠʨʝ ʢʨʫʧʥʳʝ ʛʦ-

ʨʦʜʘ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʭʚʘʪʢʠ ʟʘʧʘʩʦʚ 

ʧʠʪʴʝʚʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʠ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉʪʦʠʤʦʩʪʴ 

ʦʯʠʩʪʢʠ ʚʦʜʳ ʩʪʦʣʴ ʚʝʣʠʢʘ, ʯʪʦ ʟʘʱʠʪʘ ʚʦʜʦʩʙʦʨ-

ʥʳʭ ʧʣʦʱʘʜʝʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝ-

ʥʠʝʤ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʮʝʥʥʦʩʪʴ 

ʵʢʦʩʠʩʪʝʤ. ʉʦʦʙʱʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʚʘʞʥʳ ʜʣʷ ʩʤʷʛ-

ʯʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʤʝʩʪʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʣʠ ʛʣʦ-

ʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ɼʝʨʝʚʴʷ ʚʘʞʥʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʚʝʪʨʘ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ 

ʟʜʘʥʠʡ ʚ ʭʦʣʦʜʥʦʤ ʢʣʠʤʘʪʝ. ʀʩʧʘʨʝʥʠʝ ʨʘʩʪʝʥʠʡ 

ʚʦʟʚʨʘʱʘʝʪ ʚʦʜʫ ʚ ʘʪʤʦʩʬʝʨʫ, ʦʪʢʫʜʘ ʦʥʘ ʚʦʟʚʨʘʱʘ-

ʝʪʩʷ ʥʘ ʟʝʤʣʶ ʚ ʚʠʜʝ ʜʦʞʜʷ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʦʦʙ-

ʱʝʩʪʚʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʣʦʞʝʥʠʶ ʠ ʩʚʷʟʳ-

ʚʘʥʠʶ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʷ-

ʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʥʝʯʠʩʪʦʪʘʤʠ, 

ʩʧʫʩʢʘʝʤʳʤʠ ʚ ʚʦʜʫ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ. ʎʝʥʥʦʩʪʴ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ ʚ 

ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʩʦʟʜʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʙʳʣʘ ʦʮʝʥʝʥʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 

18 ʪʨʣʥ ʜʦʣʣ. ʚ ʛʦʜ [7]. ɹʣʘʛʦʜʘʨʷ ʚʟʘʠʤʦʩʚʷʟʠ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚʘʭ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ, ʟʣʘ-

ʢʘʤʠ, ʧʦʯʚʝʥʥʳʤʠ ʛʨʠʙʘʤʠ, ʠ ʙʘʢʪʝʨʠʷʤʠ, ʨʘʩʪʝ-

ʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʧʦʩʪʫʧʘʶʱʠʤʠ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʤʝʨʪʚʳʭ ʨʘʩʪʝʥʠʡ 

ʠ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʣʣʠʦʥʳ ʣʝʪ ʩʦʭʨʘ-

ʥʷʪʴ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ ʚ ʧʨʠʨʦʜʝ, ʧʦʜʜʝʨʞʠʚʘʶ-

ʱʠʡ ʞʠʟʥʴ. 
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ʈʠʩ. 1. ʕʪʘʧʳ ʤʘʩʩʦʚʦʛʦ ʚʳʤʠʨʘʥʠʷ ʚʠʜʦʚ 

 

ʇʨʠʨʦʜʘ ʠʤʝʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠ ʥʘʫʯʥʫʶ 

ʮʝʥʥʦʩʪʴ. ʆʪʜʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʧʨʠʨʦʜʳ ï ʨʝʢʨʝʘ-

ʮʠʷ, ʪʫʨʠʟʤ, ʠ ʧʨ. ʄʥʦʛʠʝ ʢʥʠʛʠ, ʞʫʨʥʘʣʳ, ʪʝʣʝʚʠ-

ʟʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʬʠʣʴʤʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʣʠ ʨʘʟ-

ʚʣʝʢʘʪʝʣʴʥʦʡ ʮʝʣʴʶ, ʦʩʥʦʚʘʥʳ ʥʘ ʩʶʞʝʪʘʭ, ʧʦ-

ʯʝʨʧʥʫʪʳʭ ʚ ʧʨʠʨʦʜʝ. ɺʠʜʳ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳ ʢ ʪʦʢʩʠʯʥʳʤ ʚʝʱʝʩʪʚʘʤ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʎʝʥ-

ʥʦʩʪʴ ʚʠʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʫ ʧʦʣʴʟʫ ʚ ʙʫʜʫ-

ʱʝʤ. 

ʆʩʦʙʦ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʚʠʜʳ ʞʠʚʦʡ ʧʨʠʨʦʜʳ 

(çʭʘʨʠʟʤʘʪʠʯʝʩʢʘʷ ʤʝʛʘʬʘʫʥʘè), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʢʨʫʧʥʳʤʠ ʞʠʚʦʪʥʳʤʠ - ʣʴʚʘʤʠ, ʪʠʛʨʘʤʠ, ʩʣʦʥʘʤʠ, 

ʙʠʟʦʥʘʤʠ, ʧʪʠʮʘʤʠ, ʠ ʜʨ., - ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʠ 

ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ. ʂʦʤ-

ʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʟʘʱʠʪʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʦʩʫ-

ʱʝʩʪʚʣʷʝʤʳʡ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʟʘʢʦʥʦʚ, ʧʨʘʚʠʣ, ʵʪʠ-

ʯʝʩʢʠʭ ʥʦʨʤ, ʤʦʥʠʪʦʨʠʥʛʘ ʩʨʝʜʳ, ʜʦʣʞʝʥ ʠʟʤʝʥʠʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʉʦʭʨʘʥʝʥʠʝ 

ʚʠʜʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

ɿʜʝʩʴ ʠʥʪʝʨʝʩʥʳ ʢʦʥʮʝʧʮʠʠ ʛʣʫʙʦʢʦʡ ʵʢʦʣʦʛʠʠ. 

ɻʣʫʙʦʢʘʷ ʵʢʦʣʦʛʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʝʜʧʦʩʳʣʢʠ, 

ʯʪʦ ʚʩʝ ʚʠʜʳ ʮʝʥʥʳ, ʠ ʯʝʣʦʚʝʢ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ 

ʫʤʝʥʴʰʘʪʴ ʵʪʦ ʙʦʛʘʪʩʪʚʦ; Å ʂʘʞʜʳʡ ʚʠʜ ʠʤʝʝʪ 

ʧʨʘʚʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʂʘʞʜʳʡ ʚʠʜ ʮʝʥʝʥ ʩʘʤ ʧʦ 

ʩʝʙʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. Å ɺʩʝ 

ʚʠʜʳ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳ. ɺʠʜʳ ʢʘʢ ʯʘʩʪʠ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʣʦʞʥʳʤ ʦʙʨʘ-

ʟʦʤ. ʇʦʪʝʨʷ ʦʜʥʦʛʦ ʚʠʜʘ ʤʦʞʝʪ ʠʤʝʪʴ ʜʘʣʝʢʦ ʠʜʫ-

ʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʦʦʙʱʝʩʪʚʘ. 

Å ʃʶʜʠ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʙʫʜʫʱʠʤʠ ʧʦ-

ʢʦʣʝʥʠʷʤʠ. ʉ ʵʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʝʩʣʠ ʯʝʣʦʚʝʢ 

ʠʩʪʦʱʘʝʪ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ɿʝʤʣʠ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʯʠʥʦʡ ʚʳʤʠʨʘʥʠʷ ʚʠʜʦʚ, ʪʦ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ 

ʣʶʜʝʡ ʜʦʣʞʥʳ ʙʫʜʫʪ ʟʘ ʵʪʦ ʟʘʧʣʘʪʠʪʴ ʮʝʥʦʡ ʙʦʣʝʝ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. Å ɿʘʙʦʪʘ ʦʙ 

ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ ʥʝ ʦʩʚʦʙʦʞʜʘʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʟʘʙʦʪʳ ʦ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ʇʦʥʠʤʘʥʠʝ ʩʣʦʞʥʦ-

ʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʠʨʘ ʟʘʩʪʘʚʣʷʝʪ ʯʝʣʦʚʝʢʘ ʫʚʘ-

ʞʘʪʴ ʠ ʟʘʱʠʱʘʪʴ ʚʩʶ ʞʠʟʥʴ ʚ ʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʬʦʨʤʘʭ. Å ʇʨʠʨʦʜʘ ʠʤʝʝʪ ʜʫʭʦʚʥʫʶ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ, ʧʨʝʚʦʩʭʦʜʷʱʫʶ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʥ-

ʥʦʩʪʴ. Å ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʞʠʟʥʠ. ʊʘʢ, ʝʩʣʠ 

ʠʩʯʝʟʥʫʪ ʙʣʠʞʘʡʰʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ ʯʝʣʦʚʝʢʘ ï 

ʢʨʫʧʥʳʝ ʦʙʝʟʴʷʥʳ ï ʙʫʜʫʪ ʧʦʪʝʨʷʥʳ ʢʣʶʯʠ ʢ ʧʦʥʠ-

ʤʘʥʠʶ ʵʚʦʣʶʮʠʠ ʯʝʣʦʚʝʢʘ. ʇʦʩʢʦʣʴʢʫ ʯʝʣʦʚʝʯʝ-

ʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʨʫʰʘʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝ, ʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʜʦʣʞʥʳ ʠʟʤʝʥʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʵʢʦʣʦ-

ʛʠʟʘʮʠʠ ʤʳʰʣʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ [11, 12].  
ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʩʪʘʚʨʘʮʠʠ ʞʠʚʦʡ ʧʨʠ-

ʨʦʜʳ - ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʤʝʛʘʬʘ-
ʫʥʳ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 
ʦʩʫʱʝʩʪʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʩʫ-
ʱʝʩʪʚʦʚʘʣʠ ʜʦ ʤʘʩʩʦʚʦʛʦ ʚʳʤʠʨʘʥʠʷ ʤʝʛʘʬʘʫʥʳ ʚ 
ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ (ʩʪʦʨʦʥʥʠʢʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʤʝʛʘʬʘʫʥʳ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʘʥ-
ʪʨʦʧʦʛʝʥʥʦʡ ʛʠʧʦʪʝʟʳ ʚʳʤʠʨʘʥʠʷ). ʎʝʣʷʤʠ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʷ ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʤʝʛʘʬʘʫʥʳ (ʚ ʥʘʮʠʦ-
ʥʘʣʴʥʳʭ ʧʘʨʢʘʭ ʠʣʠ ʥʘ ʥʝʟʘʩʝʣʝʥʥʳʭ ʣʶʜʴʤʠ ʪʝʨ-
ʨʠʪʦʨʠʷʭ) ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʨʝʜʢʠʭ ʚʠʜʦʚ 
ʞʠʚʦʪʥʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ, ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʠʭ ʧʨʝʞʥʝʛʦ çʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦè ʘʨʝʘʣʘ, ʘ 
ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʟʘʤʝʥʳ ʠʩʯʝʟʥʫʚʰʠʭ ʚʠʜʦʚ ʫʮʝʣʝʚ-
ʰʠʤʠ ʨʦʜʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ, ʟʘʥʠʤʘʶʱʠʤʠ ʩʭʦʜ-
ʥʫ ʁʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ. ɺʦʩʩʦʟʜʘʥʠʝ ʧʣʝʡʩʪʦʮʝ-
ʥʦʚʳʭ ʙʠʦʮʝʥʦʟʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʫ-
ʪʝʤ ʨʝʠʥʪʨʦʜʫʢʮʠʠ (ʧʦʚʪʦʨʥʦʡ ʠʥʪʨʦʜʫʢʮʠʠ - 
ʧʝʨʝʩʝʣʝʥʠʷ ʦʩʦʙʝʡ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ ʠ 
ʨʘʩʪʝʥʠʡ ʟʘ ʧʨʝʜʝʣʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʚ ʥʦʚʳʝ 
ʜʣʷ ʥʠʭ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ). ʀʥʪʨʦʜʫʢʮʠʷ ï ʧʨʦʮʝʩʩ 
ʚʚʝʜʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʫ ʯʫʞʜʳʭ ʝʡ ʚʠʜʦʚ. ʀʥʪʨʦʜʫ-
ʮʠʨʦʚʘʥʥʳʡ, ʠʣʠ ʯʫʞʝʨʦʜʥʳʡ ʚʠʜ - ʥʝʢʦʨʝʥʥʦʡ, 
ʥʝʩʚʦʡʩʪʚʝʥʥʳʡ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʚʝʟʝʥ-
ʥʳʡ ʥʘ ʥʦʚʦʝ ʤʝʩʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʚʠʜʘ ʥʘ ʥʦʚʦʤ ʤʝʩʪʝ 


