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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʥʘʫʢʘʤʠ, 

ʚʢʣʶʯʘʷ ʤʘʪʝʤʘʪʠʢʫ, ʤʝʜʠʮʠʥʫ, ʙʠʦʣʦʛʠʶ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʨʫʜʥʦ ʥʘʟʚʘʪʴ ʭʦʪʷ ʙʳ ʦʜʥʫ ʦʙʣʘʩʪʴ 

ʥʘʫʢʠ, ʢʦʪʦʨʘʷ ʥʝ ʠʟʫʯʘʣʘ ʙʳ ʘʩʠʤʤʝʪʨʠʶ. ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʩʦʦʙʱʝʥʠʷ, ʧʦʩʚʷʱʸʥ-

ʥʳʝ ʘʩʠʤʤʝʪʨʠʠ, ʥʦ ʦʥʠ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʦʙʣʝʤʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ, 

ʧʨʠʯʝʤ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʠʟʫʯʝʥʠʝ ʙʠʣʘʪʝʨʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʙʦ-

ʢʠʤ. ʇʨʠ ʵʪʦʤ ʚʦʧʨʦʩʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʠʭ ʚʦʟʨʘʩʪʥʦʡ ʬʘʟʦʚʦʩʪʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ, ʧʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʪʘʶʪʩʷ ʤʘʣʦ ʦʩʚʝʱʸʥʥʳʤʠ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʷʚʣʷʝʪʩʷ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʠʟʣʦʞʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʢʣʶʯʝʚʳʭ ʜʘʥʥʳʭ ʧʦ ʘʩʠʤʤʝʪʨʠʠ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʸ ʦʪʨʘʞʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ ʠ ʢʦʥʩʪʠʪʫʮʠʦʣʦʛʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ 

ʘʩʠʤʤʝʪʨʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ.  ʈʝʟʫʣʴʪʘʪʳ. ʉʠʤʤʝʪʨʠʷ ï ʵʪʦ ʤʘʩʰʪʘʙʥʦʝ ʷʚʣʝʥʠʝ, ʣʝʞʘʱʝʝ ʚ ʦʩʥʦʚʝ 

ʩʪʨʦʝʥʠʷ, ʜʚʠʞʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʠ, ʧʨʦʷʚʣʝʥʥʦʝ ʚ ʞʠʚʳʭ ʠ ʥʝʞʠʚʳʭ ʬʦʨʤʘʭ ʠ ʥʘʰʝʜʰʝʝ ʦʪʨʘ-

ʞʝʥʠʝ ʚ ʬʫʥʢʮʠʷʭ. ɿʘʢʦʥʳ ʩʠʤʤʝʪʨʠʠ, ʚʢʣʶʯʘʶʪ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʪ ʭʦʜ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ 

ʨʝʟʫʣʴʪʘʪ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʚʣʠʷʶʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʣʦʛʠʢʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ. ʇʨʠʟʥʘʢʠ ʩʠʤʤʝʪʨʠʠ ʷʚʥʦ ʫʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʪʨʦʝʥʠʠ ʠ ʬʫʥʢʮʠʷʭ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. ʆʜʥʘʢʦ, 

ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʩʠʤʤʝʪʨʠʠ, ʦʙʳʯʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʩʠʤʤʝʪʨʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʩʫʱʝ-

ʩʪʚʦʚʘʪʴ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ, ʧʦʩʢʦʣʴʢʫ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʘʙʩʦʣʶʪʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʠʩʪʝʤʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʚʠʪʠʝ ʧʦʩʣʝʜʥʝʡ ʥʝʚʦʟʤʦʞʥʦ. ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʬʝʥʦʤʝʥʦʚ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ 

ʠ ʚ ʪʝʣʝ ʯʝʣʦʚʝʢʘ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʘʩʠʤʤʝʪʨʠʠ, ʪʦ ʝʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʵʪʦʛʦ ʷʚʣʝʥʠʷ, ʜʝʣʘʷ ʘʢʮʝʥʪʳ ʥʘ ʧʦʥʷʪʠʷʭ ʧʨʘʚʠʟʥʳ-ʣʝʚʠʟʥʳ, ʜʠʩ-

ʩʠʤʤʝʪʨʠʠ. ʇʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ, ʞʝʥʩʢʠʡ ʧʦʣʦʚʦʡ ʮʠʢʣ, ʵʚʦʣʶʮʠʷ, ʩʫʪʦʯʥʳʝ ʠ ʩʝʟʦʥʥʳʝ ʨʠʪʤr , ʠ ʜʘʞʝ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ çʬʝʥʦʤʝʥ ʚʦʝʥʥʳʭ ʣʝʪè ʥʘʭʦʜʷʪ ʦʙʲʷʩʥʝʥʠʝ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʠ ʘʩʠʤʤʝʪʨʠʠ. ɼʣʷ ʦʧʠʩʘ-

ʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʦʨʛʘʥʦʚ ʘʩʠʤʤʝʪʨʠʷ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʢʘʢ 

ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʦʨʜʠʥʘʪ, ʚʳʜʝʣʝʥʳ ʝʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠ ʬʫʥʢʮʠʦʥʘʣʥɹʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʦʪʦʨʳʝ 

ʠʟʫʯʘʶʪʩʷ ʚ 3ʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ (ʧʨʘʚʦ-ʣʝʚʦ; ʚʝʨʭ-ʥʠʟ; ʟʘʜ-ʧʝʨʝʜ) ʠ ʤʝʞʜʫ ʧʘʨʘʤʠ 

ʦʨʛʘʥʦʚ ʠʣʠ ʯʘʩʪʝʡ ʪʝʣʘ ʩ ʧʦʟʠʮʠʠ ʮʠʩ- ʠ ʪʨʘʥʩ-ʬʦʨʤ. ɼʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚʘʞʥʦ ʫʯʠʪʳ-

ʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʝʝ ʥʘʣʠʯʠʝ, ʥʦ ʠ ʩʪʝʧʝʥʴ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʩʠʣʦʡ ʘʩʠʤʤʝʪʨʠʠ, ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠ ʠʥ-

ʜʝʢʩʘʤʠ ʠ ʧʦʜʣʝʞʘʪ ʜʘʣʴʥʝʡʰʝʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ (ʛʘʙʘʨʠʪʥʦʤ, ʢʦʤʧʦʥʝʥʪʥʦʤ 

ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤ).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʤʤʝʪʨʠʷ, ʘʩʠʤʤʝʪʨʠʷ, ʤʝʞʧʘʨʥʘʷ ʘʩʠʤʤʝʪʨʠʷ, ʜʦʣʝʚʦʝ ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʦʚ, 

ʩʦʤʘʪʦʪʠʧ, ʢʦʥʩʪʠʪʫʮʠʷ ʦʨʛʘʥʦʚ, ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ.  
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Abstract. Introduction. Establishing relationships among the natural sciences, including mathematics, 

medicine, biology, and natural science, is essential for a more comprehensive understanding of complex prob-

lems. At the same time, it is difficult to identify any scientific discipline that has not addressed the phenomenon 

of asymmetry. Although the medical literature contains publications on asymmetry, these primarily focus on 

functional asymmetry, with bilateral asymmetry being the most extensively investigated. This approach provides 

only a limited perspective. In contrast, the issues of morphological asymmetry of internal organs, its age-related 

changes throughout life, and sex-specific characteristics remain insufficiently studied. The objective of this re-

view is to provide a systematic summary of the currently available key evidence on asymmetry, its representation 
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in morphology and constitutional biology, and its potential application to the further investigation and measure-

ment of internal organ asymmetry. Results. Symmetry is a fundamental phenomenon underlying the structure, 

motion, and organization of matter, manifested in both living and non-living systems and reflected in their func-

tions. The laws of symmetry include conservation laws and determine the course, direction, and outcomes of 

physical and chemical reactions, while also influencing biological and logical-psychological processes. Features 

of symmetry are clearly evident in the structure and functions of the human body. However, symmetry is com-

monly understood as absolute symmetry, which cannot exist in living systems because it is only possible under 

conditions of complete equilibrium, where biological development cannot occur. Therefore, the concepts of 

asymmetry, laterality, and dissymmetry provide a more appropriate framework for explaining biological pro-

cesses and phenomena in living organisms. Sexual dimorphism, the female reproductive cycle, evolution, circa-

dian and seasonal rhythms, and even the demographic "wartime phenomenon" can be interpreted from the per-

spective of asymmetry. To describe organ morphology and physiology, asymmetry has been incorporated into a 

constitutional model as one of its key coordinates. Morphological and functional components of asymmetry have 

been distinguished and are assessed in three mutually perpendicular planes (right-left, superior-inferior, and pos-

terior-anterior), as well as between paired organs or body parts from the perspective of cis and trans forms. In the 

assessment of morphological asymmetry, not only its presence but also its magnitude should be considered. The 

degree of asymmetry is quantified using measures of asymmetry strength, coefficients, and indices, which are 

subsequently subjected to statistical analysis at the overall, component, and proportional levels. 

Keywords: symmetry, asymmetry, inter-pair asymmetry, lobar structure of organs, somatotype, organ 

constitution, sexual dimorphism. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʥʘʫʢʘʤʠ, ʚʢʣʶʯʘʷ 

ʤʘʪʝʤʘʪʠʢʫ ʤʝʜʠʮʠʥʫ, ʙʠʦʣʦʛʠʶ ʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ, ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʩʦʟʥʘʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʪʨʫʜʥʦ ʥʘʟʚʘʪʴ ʭʦʪʷ ʙʳ ʦʜʥʫ ʦʙʣʘʩʪʴ ʥʘʫʢʠ, ʢʦʪʦ-

ʨʘʷ ʙʳ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʥʝ ʠʟʫʯʘʣʘ ʘʩʠʤʤʝʪʨʠʶ. ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʩʦʦʙʱʝʥʠʷ, ʧʦʩʚʷ-

ʱʸʥʥʳʝ ʘʩʠʤʤʝʪʨʠʠ, ʥʦ ʦʥʠ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʝʝ ʩʦʩʪʘʚʣʷʶʱʝʡ, 

ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʠʟʫʯʝʥʠʝ ʙʠʣʘʪʝʨʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʙʦ-

ʢʠʤ [1, 5, 19]. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʨʝʜʠ ʦʙʠʣʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʦʛʦ ʨʦʜʘ, ʚʦʧʨʦʩʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʘʩʠʤ-

ʤʝʪʨʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʠʭ ʚʦʟʨʘʩʪʥʦʡ ʬʘʟʦʚʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ, ʧʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩ-

ʪʘʶʪʩʷ ʤʘʣʦ ʦʩʚʝʱʸʥʥʳʤʠ [14, 20]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʠ 

ʦʧʠʩʘʥʠʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʘʩʠʤʤʝʪʨʠʠ ʚ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ ʜʣʷ ʛʣʫʙʠʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʠ ʚʘʨʠʘʥʪʦʚ ʩʪʨʦʝʥʠʷ ʩ ʮʝʣʴʶ ʚʦʟʤʦʞʥʦʛʦ ʩʦʟʜʘʥʠʷ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [6, 12, 16, 24, 26].  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʠʟʣʦʞʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦ-

ʤʝʥʪ ʢʣʶʯʝʚʳʭ ʩʚʝʜʝʥʠʡ ʧʦ ʘʩʠʤʤʝʪʨʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʸ ʠʟʫʯʝʥʠʷ ʚ ʤʦʨʬʦʣʦʛʠʠ.   

ʈʝʟʫʣʴʪʘʪʳ. ʉʠʤʤʝʪʨʠʷ ï ʵʪʦ ʤʘʩʰʪʘʙʥʦʝ ʷʚʣʝʥʠʝ, ʣʝʞʘʱʝʝ ʚ ʦʩʥʦʚʝ ʩʪʨʦʝʥʠʷ, ʜʚʠʞʝʥʠʷ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʤʘʪʝʨʠʠ; ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠʨʦʜʳ, ʦʪʨʘʞʘʶʱʘʷ ʝʝ ʩʫʱʥʦʩʪʥʫʶ ʛʨʘʥʴ ʠ ʧʨʦʷʚʣʝʥʥʘʷ ʚ çʟʘʩʪʳʚ-

ʰʠʭè ʬʦʨʤʘʭ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ, ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ ʠ ʚ ʠʭ ʬʫʥʢʮʠʷʭ [1, 14, 20]. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʥʘ-

ʫʯʥʦʡ ʨʘʙʦʪʦʡ, ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʟʥʘʥʠʷ ʦ ʩʠʤʤʝʪʨʠʠ, ʷʚʣʷʝʪʩʷ ʪʨʫʜ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʤʘʪʝʤʘʪʠʢʘ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʖ.ɸ. ʋʨʤʘʥʮʝʚʘ çʉʠʤʤʝʪʨʠʷ ʧʨʠʨʦʜʳ ʠ ʧʨʠʨʦʜʘ ʩʠʤʤʝʪʨʠʠè. ɺ ʥʝʤ 

ʘʚʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤʥʦʩʪʴ ʠ ʤʥʦʛʦʛʨʘʥʥʦʩʪʴ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʉʠʤʤʝʪʨʠʷ ï 

ʵʪʦ ʪʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠʨʦʜʳ, ʧʨʦ ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʦʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ, ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ 

ʬʦʨʤʳ ʜʚʠʞʝʥʠʷ, ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʪʝʨʠʠè [21]. ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʧʦʥʷʪʠʝ ʩʠʤʤʝʪʨʠʠ 

ʩʯʠʪʘʝʪʩʷ ʠʟʥʘʯʘʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ. ʇʝʨʚʳʝ ʜʦʰʝʜʰʠʝ ʜʦ ʥʘʩ ʘʚʪʦʨʠʪʝʪʥʳʝ ʫʧʦʤʠʥʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʩʠʤʤʝʪʨʠʠ ʜʘʪʠʨʫʶʪʩʷ V ʚʝʢʦʤ ʜʦ ʥ.ʵ. ʠ ʧʨʠʧʠʩʳʚʘʶʪʩʷ ʦʜʥʦʤʫ ʠʟ 7 ʚʝʣʠʢʠʭ ʤʫʜʨʝʮʦʚ ɼʨʝʚʥʝʡ 

ɻʨʝʮʠʠ ï ʇʠʬʘʛʦʨʫ ʠʟ ʈʝʛʠʫʤʘ, ʢʦʪʦʨʳʡ ʩʦ ʩʚʦʠʤʠ ʫʯʝʥʠʢʘʤʠ ʦʧʨʝʜʝʣʠʣ ʠ ʨʘʟʚʠʣ ʧʦʥʪ̫ʠʝ ʩʠʤʤʝʪʨʠʠ, 

ʦʧʠʩʘʣ ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʠʟʫʯʘʪʴ ʵʪʦ ʷʚʣʝʥʠʝ. ɺ ʧʝʨʝʚʦʜʝ ʩ ʛʨʝʯʝʩʢʦʛʦ ʩʠʤʤʝʪʨʠʷ ʦʟʥʘʯʘʝʪ 

ʩʦʨʘʟʤʝʨʥʦʩʪʴ, ʧʨʘʚʠʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ. ɽʝ ʧʨʠʥʮʠʧʳ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʠʟʫʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ 

ʤʠʨʘ ʠ ʨʘʟʨʘʙʘʪʚrʘʣʠʩʴ ʝʱʝ ʫʯʝʥʳʤʠ ʜʨʝʚʥʦʩʪʠ. ʇʠʬʘʛʦʨ ʠ ʝʛʦ ʫʯʝʥʠʢʠ ʩʚʷʟʳʚʘʣʠ ʩʠʤʤʝʪʨʠʶ ʩ ʧʦʥʷ-

ʪʠʝʤ ʢʨʘʩʦʪʳ ʠ ʛʘʨʤʦʥʠʠ, ʩʯʠʪʘʣʠ ʝʝ ʙʦʞʝʩʪʚʝʥʥʦʡ ʠ ʩʦʚʝʨʰʝʥʥʦʡ, ʩʘʤʦ ʩʣʦʚʦ ʧʦʥʠʤʘʣʦʩʴ ʢʘʢ çʦʜʥʦ-

ʨʦʜʥʦʝ, ʩʦʨʘʟʤʝʨʥʦʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ, ʛʘʨʤʦʥʠʯʥʦʝ ʚ ʦʙʲʝʢʪʝè, çʪʦʪ ʩʧʦʩʦʙ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʥʦʛʠʭ ʯʘʩ-

ʪʝʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʮʝʣʦʝè. ʈʝʟʶʤʠʨʫʷ ʵʪʠ ʜʘʥʥʳʝ, ʙʳʣʠ  ʧʝʨʝʬʨʘʟʠʨʦʚʘʥ  r

ʧʠʬʘʛʦʨʝʡʮʳ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʣʘʜ, ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʯʝʥʴ ʢʨʘʪʢʦʝ, ʥʦ ʪʦʯʥʦʝ, ʸʤʢʦʝ ʠ ʚʝʩʦʤʦʝ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʧʦʥʷʪʠʷ ʩʠʤʤʝʪʨʠʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʤʠʨ ð ʤʥʦʞʝʩʪʚʦ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡè; 

çʪʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʢ ʝʜʠʥʩʪʚʫ ʠ ʩʦʟʜʘʝʪ ʚʩʝ ʚ ʢʦʩʤʦʩʝè ʝʩʪʴ ʩʠʤʤʝʪʨʠ;̫ ʩʠʤʤʝʪʨʠʷ 

çʟʘʢʣʁʯʘʝʪʩʷ ʚ ʯʠʩʣʦʚʳʭ (ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ) ʦʪʥʦʰʝʥʠʷʭè [8, 20, 21]. ɸʥʘʣʠʟʠʨʫʷ ʷʚʣʝʥʠʝ ʩʠʤʤʝʪʨʠʠ, 

ʝʱʝ ʇʠʬʘʛʦʨ ʧʨʝʜʣʦʞʠʣ ʧʦʥʷʪʠʝ ʦ çʟʦʣʦʪʦʤ ʜʝʣʝʥʠʠè ʠ ʚʚʝʣ ʝʛʦ ʚ ʥʘʫʯʥʳʡ ʦʙʠʭʦʜ. ɽʩʪʴ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝ, ʯʪʦ ʇʠʬʘʛʦʨ ʩʚʦʝ ʟʥʘʥʠʝ çʟʦʣʦʪʦʛʦ ʜʝʣʝʥʠʷè ʧʦʟʘʠʤʩʪʚʦʚʘʣ ʫ ʝʛʠʧʪʷʥ ʠ ʚʘʚʠʣʦʥʷʥ. çɿʦʣʦʪʦʝ ʜʝʣʝ-

ʥʠʝè (ʩʝʯʝʥʠʝ) ʚʳʨʘʞʘʣʦʩʴ ʢʘʢ ʜʝʣʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʜʚʝ ʯʘʩʪʠ ʚ ʪʘʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʤʝʥʴʰʘʷ ʯʘʩʪʴ ʪʘʢ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʴʰʝʡ, ʢʘʢ ʙʦʣʴʰʘʷ ʢʦ ʚʩʝʡ ʚʝʣʠʯʠʥʝ. ʇʠʬʘʛʦʨ ʠʩʧʦʣʴʟʦʚʘʣ 




