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Abstract 

In this article the architectural form of the dwelling, her theoretical judgment and historical change is consid-

ered, the form has to be based on conditions of her emergence, the reasons and purposes of its creation, the level 

of society development and science, construction technologies and engineering systems. The architectural shaping 

defines essence of results of architectural design and it is among old but at the same time always urgent problems 

in the theory and architecture practice. The architectural form of the modern dwelling has great importance for the 

image of buildings. The architectural form of the modern dwelling is of great importance for the buildings' im-

age. Ideally it has been corresponding to local climate and a landscape. At the same time creation of the comfort-

able dwelling which interacts the internal space with appearance of the building is necessary. The basic principles 

of a shaping in architecture of the dwelling are offered for the first time. Modern content of design of the dwelling 

is created, it chooses the specific social, cultural and esthetic needs of society caused on emergence of a new 

architectural form which is influences the maintenance of the dwelling and promotes its development. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ ʞʠʣʠʱʘ, ʝʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʩʤʳʩʣʝʥʠʝ ʠ ʠʩ-

ʪʦʨʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ, ʬʦʨʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʫʩʣʦʚʠʷʭ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʧʨʠʯʠʥ ʠ ʮʝʣʝʡ ʝʝ 

ʩʦʟʜʘʥʠʷ, ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʥʘʫʢʠ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ. ɸʨʭʠʪʝʢ-

ʪʫʨʥʦʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʦʧʨʝʜʝʣʷʝʪ ʩʫʱʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʪʥʦʩʠʪʩʷ 

ʢ ʯʠʩʣʫ ʜʘʚʥʠʭ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʘʨʭʠʪʝʢʪʫʨʳ. ɸʨʭʠʪʝʢ-

ʪʫʨʥʘʷ ʬʦʨʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʣʠʱʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʣʠʢʘ ʟʜʘʥʠʡ. ɺ ʠʜʝʘʣʝ ʦʥʘ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʩʪʥʦʤʫ ʢʣʠʤʘʪʫ ʠ ʣʘʥʜʰʘʬʪʫ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ ʞʠʣʠʱʘ, 

ʢʦʪʦʨʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʚʦʠʤ ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩ ʚʥʝʰʥʠʤ ʦʙʣʠʢʦʤ ʟʜʘʥʠʷ. ɺʧʝʨʚʳʝ ʧʨʝʜʣʦ-

ʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ. ʉʬʦʨʤʠʨʦʚʘʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʠʣʠʱʘ, ʢʦʪʦʨʦʝ ʚʳʙʠʨʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʩʦʮʠʘʣʴʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ ʵʩʪʝʪʠʯʥʳʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʣʠʱʘ ʠ ʩʦʜʝʡʩʪʚʫʝʪ ʝʛʦ ʨʘʟʚʠʪʠʶ. 

Keywords: shaping, architectural form, spatial form, plasticity, tectonics, principles of a shaping. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʬʦʨʤʘ, ʧʣʘʩʪʠʢʘ, ʪʝʢ-

ʪʦʥʠʢʘ, ʧʨʠʥʮʠʧʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ. 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʞʠʣʠʱʘ ʚʦʟʥʠʢʣʘ, ʚ ʦʩʥʦʚʥʦʤ, 

ʜʣʷ ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ ʦʪ ʧʨʠʨʦʜʥʳʭ ʩʪʠʭʠʡʥʳʭ ʷʚ-

ʣʝʥʠʡ, ʥʦ ʚʣʠʷʥʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ ʥʘ ʧʨʦʮʝʩʩʳ ʬʦʨ-

ʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʛʜʘ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʰʘ ʦʢʨʫʞʘʶʱʘʷ ʧʨʠʨʦʜ-

ʥʘʷ ʩʨʝʜʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ 

ʢʘʪʝʛʦʨʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʪʘʢʞʝ ʢʘʢ ʢʘʪʝʛʦʨʠʷ 

ʜʚʠʞʝʥʠʷ ʩʪʠʭʠʡ ʚ ʧʨʠʨʦʜʝ ʘʪʤʦʩʬʝʨʥʳʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ (ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʚʦʜʥʳʝ ʠ ʚʦʟʜʫʰʥʳʝ 

ʧʦʪʦʢʠ), ʢʦʪʦʨʳʝ ʤʝʥʷʶʪ ʩʚʦʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʜʥʷ. ʆʙʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʦʙ ʵʪʠʭ ʩʪʠʭʠʡʥʳʭ ʷʚʣʝʥʠʷʭ ʠ 

ʠʭ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʞʠʣʠʱʘ 

ʚʝʜʝʪ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʣʦʛʠʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʘʰʝʤ ʩʦʚʨʝʤʝʥʥʦʤ, ʥʝ ʩʦ-

ʚʩʝʤ ʫʩʪʦʡʯʠʚʦʤ, ʨʘʩʩʝʷʥʥʦʤ ʤʠʨʝ [8, ʩ. 95]. 

ʌʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ ʪʨʘ-

ʜʠʮʠʦʥʥʦ ʤʦʞʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ, ʢʘʢ 

ʤʘʩʩʘ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʙʦʣʦʯʢʘ, ʧʣʦʩʢʦʩʪʴ, ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷ ʢʣʘʩʩʠʯʝ-

ʩʢʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ [7]. ʄʠʨʦʚʘʷ ʘʨʭʠʪʝʢ-

ʪʫʨʘ ʞʠʣʠʱʘ, ʝʝ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʚ ʨʘʤʢʘʭ ʩʪʠʣʷ 

ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʢ-
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ʪʫʝʪʩʷ, ʢʘʢ ʤʠʨʦʦʱʫʱʝʥʯʝʩʢʘʷ ʤʦʜʝʣʴ ʯʝʣʦʚʝʯʝ-

ʩʪʚʘ ʚ ʨʘʟʥʳʝ ʵʪʘʧʳ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʊʦ ʝʩʪʴ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʝ ʦʩʤʳʩʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ, ʝʝ ʠʩʪʦ-

ʨʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʦʚʘʥʳ 

ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʣʦʚʠʷ ʝʝ ʧʦʷʚʣʝʥʠʷ, ʧʨʠʯʠʥ ʠ 

ʮʝʣʝʡ ʝʝ ʩʦʟʜʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʨʘʚʠʣ ʦʢʨʫʞʘʶ-

ʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ 

ʥʘʫʢʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ [8, ʩ. 95]. 

ʌʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʧʦʨʦʞʜʘʶ-

ʱʠʡ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʤʦʨʬʦʛʝʥʝʟ çʩʪʨʫʢ-

ʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠè ʘʨʭʠʪʝʢʪʫʨʳ, ʦʩʫʱʝʩʪʚʣʷʝ-

ʤʳʡ ʩʨʝʜʩʪʚʘʤʠ ʤʳʰʣʝʥʠʷ ʠ ʚʦʦʙʨʘʞʝʥʠʷ [1, ʩ. 5]. 

çɸʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ ï ʵʪʦ ʪʦʯʢʘ ʩʦʧʨʠʢʦʩ-

ʥʦʚʝʥʠʷ ʤʘʩʩʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤé ɸʨʭʠʪʝʢʪʫʨ-

ʥʳʝ ʬʦʨʤʳ, ʬʘʢʪʫʨʘ, ʤʘʪʝʨʠʘʣʳ, ʛʨʘʜʘʮʠʠ 

ʩʚʝʪʘ, ʪʝʥʠ, ʮʚʝʪʘ ï ʚʩʝ ʵʪʦ ʚʤʝʩʪʝ ʦʜʫʭʦʪʚʦ-

ʨʷʝʪ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʂʘʯʝʩʪʚʦ 

ʘʨʭʠʪʝʢʪʫʨʳ ʟʘʚʠʩʠʪ ʦʪ ʫʤʝʥʠʷ ʤʘʩʪʝʨʘ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠ ʩʦʯʝʪʘʪʴ ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ï ʢʘʢ 

ʚʦ ʚʥʫʪʨʝʥʥʝʤ, ʪʘʢ ʠ ʚʦ ʚʥʝʰʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝè 
[16, ʩ. 47]. ʉʠʤʙʠʦʟ ʤʘʩʩʳ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʘʨʭʠ-

ʪʝʢʪʫʨʝ ʞʠʣʠʱʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥ ʠ ʨʘʩʩʤʦʪʨʝʥ 

ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ. ʀ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʤʳ ʜʦʣʞʥʳ ʜʫʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦ ʬʦʨʤʝ ʩʦ-

ʦʨʫʞʝʥʠʷ, ʥʦ ʠ ʦ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ [16, ʩ. 112]. 

ʇʦʠʩʢ ʤʝʪʦʜʦʚ, ʧʨʠʥʮʠʧʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʩʝ-

ʤʠʦʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʬʦʨʤʳ ʠ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʪʝʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʢʘʢ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʩʘʤʦʨʝʬʣʝʢʩʠʠ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ 

ʨʫʩʣʝ ʧʦʠʩʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʯʘʣ ʠ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ 

ʙʝʩʩʦʟʥʘʪʝʣʴʥʳʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ ʧʨʝʜʤʝʪʥʦʛʦ ʤʠʨʘ ʯʝʣʦ-

ʚʝʢʦʤ [15]. 

ʀʟʫʯʝʥʠʶ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʩʚʷʱʝʥ ʨʘʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨ-

ʭʠʪʝʢʪʫʨʝ [10, 13]. 

ʎʝʣʴ ʵʪʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨ-

ʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ, ʧʦʢʘʟʘʪʴ 

ʜʝʡʩʪʚʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʘʢ ʛʦʚʦʨʠʣ ʘʨʭʠʪʝʢʪʦʨ ɸ.ʂ. ɹʫʨʦʚ1 ï çʉ ʞʠʣʠʱʘ 

ʥʘʯʠʥʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʩ ʞʠʣʠʱʘ ʥʘʯʠʥʘ-

ʝʪʩʷ ʛʦʨʦʜ. ʀʟ ʚʩʝʡ ʠʩʪʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʚʠʜʥʦ, 

ʯʪʦ ʞʠʣʠʱʝ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʦʙʱʝʩʪʚʝʥʥʦʤʫ 

ʩʦʦʨʫʞʝʥʠʶ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ. ʅʫʞʥʦ ʥʘʯʠʥʘʪʴ ʩ 

ʞʠʣʠʱʘ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʞʠʣʠʱʘ, ʫʜʦʚʣʝʪʚʦ-

ʨʷʶʱʝʛʦ ʯʝʣʦʚʝʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ.è. 

 

1. ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ 
ʌʆʈʄʆʆɹʈɸɿʆɺɸʅʀʗ ɺ ɸʈʍʀʊɽʂʊʋʈɽ 

ɾʀʃʀʑɸ 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʞʠʣʠʱʘ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʩʫʱʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʯʠʩʣʫ 

ʜʘʚʥʠʭ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

                                                           
1  ɸʥʜʨʝʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ɹʫʨʦʚ (1900 ï 1957) ʘʨʭʠʪʝʢ-

ʪʦʨ, ʠʟʦʙʨʝʪʘʪʝʣʴ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

(ʀʟ ʢʥʠʛʠ çʆʙ ʘʨʭʠʪʝʢʪʫʨʝè 1943 ʛ.). 

ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʠ ʠʪʦʛʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʨʭʠ-

ʪʝʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʤʦ-

ʞʝʪ ʥʘʡʪʠ ʩʚʦʝ ʛʣʘʚʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ ʧʨʦʛʨʝʩʩʝ, ʚ ʩʦʮʠʘʣʴʥʦʤ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʦʙʨʘʟʝ ʞʠʟʥʠ ʣʶʜʝʡ, ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʘʭ ʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [3, 

13]. 

ɺʠʟʫʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ. ʎʝʥʪʨʘʣʴʥʳʤ ʢʨʠʪʝ-

ʨʠʝʤ ʚ ʦʧʠʩʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠʣʠʱʘ ʷʚ-

ʣʷʶʪʩʷ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʙʲʝʢʪʳ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʷʚʣʷʶʪʩʷ ʦʙʲʝʤʥʳʤʠ, ʠʭ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʙʫʜʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ï ʦʜ-

ʥʦʛʦ, ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʨʘʟʤʝʨʦʚ. ɺʩʝ ʵʪʦ ʚʠʜʥʦ ʚ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ, ʦʪʢʨʳʪʦʡ ʥʝʤʝʮʢʠʤ ʘʨʭʠʪʝʢʪʦʨʦʤ ʌ. 

ʆʪʪʦ2, ʵʪʦ ʜʦʧʦʣʥʷʝʪʩʷ ʫʯʝʪʦʤ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ 

ʨʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʨʝʤʝʥʠ ï ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʯʝʨʪ ʝʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʦʙ-

ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʬʘʢʪʦʨʳ 

ʬʦʨʤ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʦʙʲʝʢʪʳ ʧʦ 

ʧʨʠʥʮʠʧʘʤ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʣʠʥʝʡʥʳʭ, ʧʣʦʩʢʠʭ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʪʨʫʢ-

ʪʫʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ [18]. 

ɺ ʦʜʥʦʤ ʨʷʜʫ ʩ ʧʦʥʷʪʠʝʤ ʬʦʨʤʘ ʞʠʣʠʱʘ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʧʦʥʷʪʠʝ ʦʙʨʘʟ ʠ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʠʜ ʠ ʩʧʦʩʦʙ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢ-

ʪʦʚ ʠʟ ʙʦʣʝʝ ʤʝʣʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʮʝʩʩʳ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʚ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ ʞʠʣʠʱʘ, ʠʟʤʝʥʷʶ-

ʱʝʡʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʥʦ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ-

ʥʳʭ ʬʦʨʤ ʞʠʣʠʱʘ ʟʘʥʠʤʘʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʵʪʘʧ, ʢʦʛʜʘ ʨʝʰʘʶʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʚ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʠ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʜʦ-

ʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʝʜʣʦʞʝ-

ʥʠʷ. ʇʦʵʪʦʤʫ ʚʩʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘ-

ʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʬʦʨʤʦʦʙ-

ʨʘʟʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʞʠʣʠʱʘ, ʦʪʣʠʯʘʶʪʩʷ 

ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʯʝʪʢʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩʫ-

ʱʝʩʪʚʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʪʦʯʥʦʛʦ ʦʪʦʙʨʘʞʝ-

ʥʠʷ ʥʘ ʯʝʨʪʝʞʝ [13]. 

ʇʦʜ ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ 

ʬʦʨʤʳ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘ-

ʢʠʝ ʢʘʪʝʛʦʨʠʠ ʚʠʜʦʚ ʢʘʢ: ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ, ʪʝʢʪʦ-

ʥʠʯʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʦʨʛʘ-

ʥʠʯʥʦʩʪʴ, ʦʙʨʘʟʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ. 
ʈʘʮʠʦʥʘʣʴʥʦʩʪʴ3 ï ɻ ʪʦ ʣʦʛʠʯʝʩʢʘʷ ʦʙʦʩʥʦʚʘʥ-

ʥʦʩʪʴ, ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ 

2  Otto F. çFormè // Institut fur leichte Flachentragwerke. ï 

II. 22, Stuttgart, 1988, S. 22 [13, ʩ. 9].  
3    ʇʦʥʷʪʠʝ çʨʘʮʠʦʥʘʣʴʥʦʩʪʴè ʚ ʪʦʯʥʦʤ ʟʥʘʯʝʥʠʠ ʝʩʪʴ 

çʨʘʟʫʤʥʦʩʪʴè (ʦʪ ʣʘʪ. çratioè - ʨʘʟʫʤ) [14, ʩ. 148]. 
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ʦʙʲʝʢʪʘ. ɺ ʨʘʙʦʪʝ ʥʘʜ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʦʡ ʞʠ-
ʣʠʱʘ ʚʳʧʦʣʥʷʶʪʩʷ ʜʚʘ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʷ: 

- ʧʝʨʚʦʝ ʫʩʣʦʚʠʝ ï ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʷ-
ʤʫʶ, ʩʘʤʫʶ ʪʝʩʥʫʶ ʩʚʷʟʴ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ 
ʞʠʣʠʱʘ ʠ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʕʪʦ 
ʩʦʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʚʳʧʦʣʥʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 
ʬʦʨʤʦʡ ʙʦʣʴʰʦʛʦ ʩʧʝʢʪʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦ-
ʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʝʡ. ʉʘʤʳʤ ʚʘʞʥʳʤ ʜʣʷ 
ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʠ ʰʠʨʦʢʦʝ ʨʝʰʝʥʠʝ ʩʫ-
ʛʫʙʦ ʫʪʠʣʠʪʘʨʥʳʭ ʟʘʜʘʯ. ʇʦʵʪʦʤʫ ʘʨʭʠʪʝʢʪʫʨʥʘʷ 
ʬʦʨʤʘ ʧʦʣʫʯʘʝʪʩʷ ʫʜʦʙʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʚ ʩʚʦʠʭ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʦʧʨʝʜʝʣʝʥʥʦ ʧʦ-
ʣʝʟʥʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʠʤʝʥʥʦ ʨʘʮʠʦʥʘʣʴʥʦʡ ʬʦʨʤʦʡ 
ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ. ɽʱʝ ʦʜʥʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʩʣʦʚʠʝ ï ɻ ʬʬʝʢʪʠʚʥʦʝ ʢʦʥʩʪʨʫʢ-
ʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ. ʕʪʦ ʨʝʰʝ-
ʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 
ʬʦʨʤʳ ʞʠʣʠʱʘ ʚʳʩʦʢʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʨʦʯʥʦ-
ʩʪʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʝʝ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʩʦʙʦʡ 
ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʩʘʤʦʡ ʧʨʷʤʦʡ 
ʩʚʷʟʠ ʩ ʵʪʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ 
ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʚʳʩʪʫʧʘʝʪ ʨʘʩʢʨʳʪʠʝ ʚʳʩʦʢʠʭ çʵʨ-
ʛʦʥʦʤʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚè4 ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ 
ʞʠʣʠʱʘ [5]. 

- ʚʪʦʨʦʝ ʫʩʣʦʚʠʝ ï ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 
ʯʝʪʢʫʶ ʨʘʮʠʦʥʘʣʴʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 
ʬʦʨʤʳ. ʕʪʘ ʨʘʟʨʘʙʦʪʢʘ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʝʪ 
ʭʦʜʫ ʨʘʩʩʤʦʪʨʝʥʠʷ ʣʦʛʠʯʝʩʢʠ ʧʨʠʥʷʪʦʛʦ ʘʨʭʠʪʝʢ-
ʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ. ɺ ʪʘʢʦʡ ʦʙʦʩ-
ʥʦʚʘʥʥʦʩʪʠ ʠ ʟʘʢʣʶʯʝʥʘ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʠ ʫʙʝʜʠ-
ʪʝʣʴʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠʣʠʱʘ. 
ʇʨʠʥʮʠʧ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠ-

ʣʠʱʘ ʩʦʙʣʶʜʘʝʪʩʷ ʧʨʠ ʧʦʣʥʦʤ ʫʯʝʪʝ ʦʙʲʝʢʪʠʚʥʳʭ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʭʫʜʦʞʝ-
ʩʪʚʝʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ. ʕʪʦ ʧʦʩʪʨʦʝʥʠʝ ʤʦʞʥʦ ʚʳ-
ʷʚʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʠ ʛʣʫʙʦʢʦʤ ʩʠ-
ʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠʣʠʱʘ. 
ʆʥʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʝʨʰʠʥʦʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʬʦʨʤʦ-
ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ. ʊʘʢʘʷ ʨʘʟʜʚʦ-
ʝʥʥʘʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʪʣʠʯʠ-
ʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʬʦʨʤʳ, ʪʠʧʠʯʥʦʡ ʜʣʷ ʘʨʭʠʪʝʢ-
ʪʫʨʳ (ʢʘʢ ʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʠʩʢʫʩʩʪʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʫʪʠʣʠʪʘʨʥʳʭ 
ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ) [2]. 
ʊʝʢʪʦʥʠʯʥʦʩʪʴ5 ï ʵʪʦʪ ʧʨʠʥʮʠʧ ʚ ʩʚʦʝʡ ʦʩ-

ʥʦʚʝ ʦʟʥʘʯʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 
ʬʦʨʤʳ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ 
ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʧʣʘʩʪʠʯʝʩʢʠʤ ʩʨʝʜ-
ʩʪʚʦʤ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ. 
ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʘʨʭʠ-
ʪʝʢʪʫʨʥʳʭ ʬʦʨʤʘʭ ʧʦʣʥʦʩʪʴʶ ʩʦʧʨʷʞʝʥʦ ʩ ʨʝʰʝ-
ʥʠʝʤ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʟʘʜʘʯ: 
ʧʨʷʤʦʛʦ ʨʘʩʢʨʳʪʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ ʝʝ ʢʦʥ-
ʩʪʨʫʢʪʠʚʥʦʡ ʦʩʥʦʚʳ ʠ, ʪʘʢʞʝ ʥʘʦʙʦʨʦʪ, ʝʝ ʟʘʢʨʳ-
ʪʠʷ ʜʣʷ ʥʘʣʦʞʝʥʠʷ ʥʘ ʪʘʢʫʶ ʦʩʥʦʚʫ ʜʝʢʦʨʘʪʠʚʥʳʭ 
ʵʣʝʤʝʥʪʦʚ. ɺ ʧʦʥʠʤʘʥʠʠ ʩʝʛʦʜʥʷ, ʪʝʢʪʦʥʠʢʘ ï ʵʪʦ 
ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʦʙʝʠʭ ʵʪʠʭ ʟʘʜʘʯ (ʘ ʥʝ ʪʦʣʴʢʦ 
ʧʝʨʚʦʡ). ʊʘʢʦʝ, ʨʝʰʝʥʠʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ 
ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠʣʠ ʧʨʠʥʮʠʧʫ 

                                                           
4 ʆʧʨʝʜʝʣʝʥʠʝ çʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘè ʦʟʥʘʯʘʶʪ ʦʙ-

ʣʘʩʪʴ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʘʢʦʡ ʥʘʫʢʝ ʢʘʢ çʵʨʛʦʥʦ-

ʤʠʢʘè. 

ʪʝʢʪʦʥʠʯʥʦʩʪʠ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʦʧʨʝʜʝʣʷʝʪ ʯʝʪʢʦʝ 
ʚʳʨʘʞʝʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ ʞʠʣʠʱʘ ʢʦʥ-
ʩʪʨʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʢʘʢ ʥʝʩʫʱʠʭ (ʚʥʫʪʨʝʥʥʠʡ 
ʢʘʨʢʘʩ), ʪʘʢ ʠ ʥʝʩʦʤʳʭ ʚʥʝʰʥʠʭ, ʥʘʚʝʩʥʳʭ ʵʣʝʤʝʥ-
ʪʦʚ. ɿʘʜʘʯʘ ʢʦʤʧʦʟʠʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 
ʯʝʪʢʦ ʠ ʷʨʢʦ ʨʘʩʢʨʳʪʴ ʚ ʵʪʦʤ ʧʨʠʥʮʠʧʝ ʧʣʘʩʪʠʯʝ-
ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. 
ɼʚʦʡʩʪʚʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʩʪʨʦʝ-
ʥʠʷ ʩʣʦʞʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʢʘʨʢʘʩʥʦ-ʥʘʚʝʩʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘ-
ʞʝʥʳ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʙʲ-
ʝʤʥʳʝ ʠ ʧʣʦʩʢʦʩʪʥʳʝ ʥʘʢʣʘʜʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʥʝʩʫ-
ʱʫʶ ʦʩʥʦʚʫ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʵʪʦʤ ʚʠʜʝ 
ʷʨʢʦ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴʩʷ ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʢʦʥʪʨʘʩʪ ʚ 
ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʡ ʢʦʤʧʦʟʠʮʠʠ ʤʝʞʜʫ 
ʩʠʣʫʵʪʥʳʤʠ ʠ ʢʦʥʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɽʝ ʩʣʦʞ-
ʥʦʩʪʴ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʧʨʦʯʥʦʩʪʴʶ 
ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙ-
ʨʘʟʥʦʩʪʴʶ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠ-
ʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʥʘ ʢʦʥ-
ʩʪʨʫʢʪʠʚʥʦʡ ʦʩʥʦʚʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠʣʠʱʘ 
ʉʪʨʫʢʪʫʨʥʦʩʪʴ ï ʵʪʦ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ 

çʩʪʨʫʢʪʫʨʘè ʚ ʪʝʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 
ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢ ʚʥʫʪʨʝʥ-
ʥʝʝ ʩʪʨʦʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʬʦʨʤʳ. ʆʩʥʦʚʥʘʷ 
ʮʝʣʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢ-
ʪʫʨʝ ʞʠʣʠʱʘ ï ʵʪʦ ʥʘʭʦʞʜʝʥʠʝ ʛʘʨʤʦʥʠʯʥʦʡ ʩʚʷʟʠ 
ʤʝʞʜʫ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʘʨʭʠʪʝʢ-
ʪʫʨʥʫʶ ʬʦʨʤʫ. ʕʪʘ ʩʚʷʟʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʜʯʠʥʝʥ-
ʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʦʙʱʝʡ ʢʦʤʧʦʟʠʮʠʠ. ɺ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʠʥʮʠʧ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʦʟʥʘʯʘʝʪ ʧʦʜ-
ʯʠʥʝʥʥʦʩʪʴ ʠʣʠ ʯʝʪʢʦʩʪʴ, ʷʩʥʦʩʪʴ, ʩʣʘʞʝʥʥʦʩʪʴ 
ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠ-
ʣʠʱʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʬʦʨʤʘ ʚʳ-
ʛʣʷʜʠʪ ʤʦʥʦʪʦʥʥʦ, ʘʤʦʨʬʥʦ, ʚʷʣʦʡ ʠʣʠ ʥʘʦʙʦʨʦʪ, 
ʧʝʩʪʨʦʡ, ʨʘʩʧʘʜʘʶʱʝʡʩʷ ʥʘ ʯʘʩʪʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 
ʚʩʝ ʵʣʝʤʝʥʪʳ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʚʳʜʝʣʷʶʪʩʷ, ʦʙʨʘʟʫʷ 
ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʩʫ, ʣʠʙʦ ʠʤʝʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʘ-
ʤʦʩʪʦʷʪʝʣʴʥʫʶ ʢʦʤʧʦʟʠʮʠʦʥʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, 
ʥʘʨʫʰʘʶʱʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ 
ʞʠʣʠʱʘ. 
ʉʪʨʫʢʪʫʨʥʘʷ ʛʘʨʤʦʥʠʟʘʮʠʷ ʚʳʷʚʣʷʝʪʩʷ ʧʨʠ 

ʨʘʟʜʝʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠ-
ʣʠʱʘ ʥʘ ʛʣʘʚʥʳʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʵʣʝʤʝʥʪʳ. 
ɻʣʘʚʥʘʷ ʮʝʣʴ ʝʝ ï ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʷʚʣʷʪʴ ʭʫʜʦʞʝ-
ʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠ ʚ ʪʦ ʞʝ 
ʚʨʝʤʷ ʥʘʭʦʜʠʪʴ ʛʘʨʤʦʥʠʯʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ. 
ʏʝʤ ʷʨʯʝ ʠ ʯʝʪʯʝ ʨʘʩʢʨʳʪʳ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʛʦ ʵʣʝ-
ʤʝʥʪʘ ʠ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʦʨʛʘʥʠʯʥʝʝ ʩʪʨʫʢʪʫʨʥʘʷ 
ʩʚʷʟʴ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʪʝʤ ʬʦʨʤʘ ʞʠʣʠʱʘ ʚʳʨʘ-
ʟʠʪʝʣʴʥʝʝ. 
ʂʨʘʡʥʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʯʠʥʝ-

ʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʯʠʪʘʝʪʩʷ ʠʭ ʦʜʥʦ-
ʨʦʜʥʦʩʪʴ ʠ ʨʘʟʥʦʨʦʜʥʦʩʪʴ. 

- ʦʜʥʦʨʦʜʥʘʷ ʧʦʜʯʠʥʝʥʥʦʩʪʴ ï ʵʪʦ ʢʦʛʜʘ ʧʦʜ-
ʯʠʥʝʥʥʦʩʪʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ 
ʵʣʝʤʝʥʪʦʚ, ʨʘʚʥʳʭ ʧʦ ʚʩʝʤ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʢʦʤʧʦ-
ʟʠʮʠʠ. ʇʨʝʜʝʣ ʧʦʜʯʠʥʝʥʥʦʩʪʠ, ʟʘ ʢʦʪʦʨʳʤ ʦʥʘ ʥʝ 
ʧʨʦʯʠʪʳʚʘʝʪʩʷ ï ɻ ʪʦ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ ʞʠʣʠʱʘ, 

5 ʊʝʢʪʦʥʠʯʥʦʩʪʴ ʢʘʢ ʧʨʠʥʮʠʧ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚʳʪʝ-

ʢʘʝʪ ʠʟ ʧʦʥʷʪʠʷ çʪʝʢʪʦʥʠʢʘè, ʦʟʥʘʯʘʶʱʝʛʦ ʚ ʢʦʤʧʦʟʠʮʠ-

ʦʥʥʦʤ ʧʣʘʥʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʦʩʤʳʩʣʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, 

ʚʳʨʘʞʝʥʥʫʶ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʬʦʨʤʝ (çʪʝʢ-

ʪʦʥʠʢʘè - ʙʫʢʚʘʣʴʥʦ çʩʪʨʦʝʥʠʝè) [14, ʩ. 150]. 
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ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʦʜʠʥʘʢʦʚʳʭ ʠ ʨʘʚʥʦʟʥʘʯʥʳʭ 
ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʠʭ ʧʨʦʩʪʦʪʝ ʠ ʧʣʦʪʥʦʩʪʠ ʵʪʘ ʧʦʜʯʠ-
ʥʝʥʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʵʣʝʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʦ-
ʪʦʨʳʡ ʛʨʘʥʠʯʠʪ ʩ ʦʜʥʦʦʙʨʘʟʠʝʤ, ʫʧʨʦʱʝʥʥʦʩʪʴʶ ʠ 
ʥʝʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ ʬʦʨʤʳ. 

- ʨʘʟʥʦʨʦʜʥʘʷ ʧʦʜʯʠʥʝʥʥʦʩʪʴ ï ʵʪʦ ʩʪʨʫʢʪʫʨ-
ʥʘʷ ʩʚʷʟʴ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʥʳʝ ʢʦʤʧʦ-
ʟʠʮʠʦʥʥʳʝ ʟʥʘʯʝʥʠʷ (ʛʣʘʚʥʦʝ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ) ʠ 
ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʥʘ ʨʘʟʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʩʚʦʡ-
ʩʪʚʘ. ʂʨʘʡʥʝʝ ʩʦʩʪʦʷʥʠʝ ʪʘʢʦʡ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ï 
ʬʦʨʤʘ ʞʠʣʠʱʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʵʣʝʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ 
ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʚʩʝʤ ʩʚʦʠʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʩʚʦʡ-
ʩʪʚʘʤ ʠ ʦʙʣʘʜʘʶʪ ʢʘʞʜʳʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʦʩʪʴʶ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʥʘ ʧʨʠʭʦʜʠʪ ʢ 
ʪʦʤʫ ʧʨʝʜʝʣʫ, ʟʘ ʢʦʪʦʨʳʤ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʤʧʦʟʠ-
ʮʠʷ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʘʝʪʩʷ [14]. 
ʇʣʘʩʪʠʯʥʦʩʪʴ ï ʵʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʚʳʨʘʟʠ-

ʪʝʣʴʥʦʩʪʴ ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ ʞʠʣʠʱʘ; ʚ ʰʠʨʦʢʦʤ 
ʩʤʳʩʣʝ ï ʵʤʦʮʠʦʥʘʣʴʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʚʳʨʘʟʠ-
ʪʝʣʴʥʦʩʪʴ, ʛʘʨʤʦʥʠʷ, ʠʟʷʱʝʩʪʚʦ6. 
ʇʣʘʩʪʠʯʥʦʩʪʴ (ʧʣʘʩʪʠʢʘ) ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʢʘʯʝ-

ʩʪʚʦ, ʧʨʠʩʫʱʝʝ ʩʢʫʣʴʧʪʫʨʝ, ʫ ʢʦʪʦʨʦʛʦ ʭʫʜʦʞʝ-
ʩʪʚʝʥʥʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʚʳʷʚʣʷʝʪʩʷ ʚ ʦʙʲʝʤʥʦʡ 
ʬʦʨʤʝ ʟʜʘʥʠʷ. ʀʟʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʵʪʦʛʦ ʤʥʦʛʦ-
ʟʥʘʯʥʦʛʦ ʪʝʨʤʠʥʘ çʧʣʘʩʪʠʯʥʦʩʪʴè  ʵʪʦ ʵʤʦʮʠʦ-
ʥʘʣʴʥʦʩʪʴ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʦʙʨʘʟʥʘʷ 
ʫʙʝʜʠʪʝʣʴʥʦʩʪʴ ʣʝʧʢʠ ʦʙʲʝʤʘ ʚ ʩʢʫʣʴʧʪʫʨʝ, ʘ ʪʘʢʞʝ 
ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʦʱʫʱʝʥʠʷ ʚʝʩʦʤʦʩʪʠ, 
ʚʥʫʪʨʝʥʥʝʡ ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ 
ʞʠʣʠʱʘ. ʕʪʦʪ ʪʝʨʤʠʥ ʠʤʝʝʪ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʟʥʘ-
ʯʝʥʠʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʦʙʲʝʤʥʦʡ 
ʬʦʨʤʳ ʚʦ ʚʩʝʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʠʩʢʫʩʩʪʚʘʭ: ʚ ʘʨʭʠʪʝʢ-
ʪʫʨʝ, ʚ ʜʠʟʘʡʥʝ, ʚ ʛʨʘʬʠʢʝ, ʚ ʞʠʚʦʧʠʩʠ ʠ ʜʝʢʦʨʘ-
ʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʤ ʠʩʢʫʩʩʪʚʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘ-
ʩʪʠʯʥʦʩʪʴ ʩʚʷʟʘʥʘ ʢʘʢ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʦʙʲʝʤʘ ʥʘ 
ʧʣʦʩʢʦʩʪʠ, ʪʘʢ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʥʝʠʟʦʙʨʘ-
ʟʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ. ʇʦʵʪʦʤʫ ʚ ʩʘʤʦʤ ʛʣʫʙʦʢʦʤ ʟʥʘ-
ʯʝʥʠʠ ʧʣʘʩʪʠʯʥʦʩʪʴ  ʵʪʦ ʩʢʫʣʴʧʪʫʨʥʦʩʪʴ, ʚʳʧʫʢ-
ʣʦʩʪʴ, ʦʪʯʝʪʣʠʚʦʩʪʴ ʠ ʛʘʨʤʦʥʠʯʥʦʝ ʝʜʠʥʩʪʚʦ ʦʙ-
ʨʘʟʘ, ʥʘʛʣʷʜʥʦʝ, ʦʱʫʪʠʤʦʝ ʷʚʣʝʥʠʝ ʧʨʝʢʨʘʩʥʦʛʦ. 
çʇʣʘʩʪʠʢʘè ï ʵʪʦ ʪʝʨʤʠʥ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʠ-

ʤʝʥʷʝʤʳʭ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʢʦʥ-
ʩʪʨʫʠʨʦʚʘʥʠʠ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʪʦʣʢʦʚʘʥʠʷ ʝʛʦ ʩʧʝ-
ʮʠʘʣʠʩʪʘʤʠ, ʦʢʘʞʝʪʩʷ, ʯʪʦ ʧʦʯʪʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦ-
ʥʠʤʘʝʪ ʧʣʘʩʪʠʢʫ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠʣʠʱʘ 
ʩʦʚʝʨʰʝʥʥʦ ʧʦ-ʩʚʦʝʤʫ. ʉʦʚʨʝʤʝʥʥʘʷ ʧʣʘʩʪʠʢʘ ʘʨ-
ʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʩʪʨʫʢʪʫʨʳ ʞʠʣʠʱʘ, ʦʧʨʝʜʝʣʷʷ ʝʝ ʨʝʣʴʝʬʥʦʩʪʴ, ʛʣʫ-
ʙʠʥʥʦʩʪʴ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʚʝʪʦʤ ʠ ʪʝʥʴʶ. ʀ ʪʦ, ʢʘʢ 
çʚʳʣʝʧʣʝʥʘè ʪʘʢʘʷ ʬʦʨʤʘ, ʦʢʘʞʝʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷ-
ʥʠʝ ʥʘ ʦʙʣʠʢ ʞʠʣʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠ ʵʪʦʤ, ʩʦʭʨʘʥʷʷ 
ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 
ʜʣʷ ʞʠʣʠʱʘ, ʤʳ ʠʤʝʝʤ ʝʱʝ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʚʘʨʴʠʨʦʚʘʪʴ ʠ ʚʠʜʦʠʟʤʝʥʷʪʴ ʵʪʫ ʚʥʝʰʥʶʶ ʘʨʭʠʪʝʢ-
ʪʫʨʥʫʶ ʬʦʨʤʫ ʞʠʣʠʱʘ. ʇʣʘʩʪʠʯʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ 
ʬʦʨʤʘ ï ʵʪʘ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʘ ʩʢʫʣʴʧʪʫʨʥʘʷ, ʨʝʣʴ-
ʝʬʥʘʷ ʩ ʤʷʛʢʠʤʠ ʧʝʨʝʭʦʜʘʤʠ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʫʶ-
ʱʠʭ. 

                                                           
6 ɹʦʣʴʰʦʡ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ. ï 2-ʝ ʠʟʜ., ʧʝʨʝ-

ʨʘʙ. ʠ ʜʦʧ. ï ʄ.: çɹʦʣʴʰʘʷ ʈʦʩʩʠʡʩʢʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷè; 

ʉʇʙ.: çʅʦʨʠʥʪè, 2002. ï 1456 ʩ. ï ʉ. 917.  

ʂʘʢ ʫʪʚʝʨʞʜʘʣ ʘʤʝʨʠʢʘʥʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʃʫʠʩ 
ʉʘʣʣʠʚʝʥ (1856 ï 1924), ï çʬʦʨʤʘ ʩʣʝʜʫʝʪ ʟʘ ʬʫʥʢ-
ʮʠʝʡè, ʪʦʛʜʘ ʟʜʝʩʴ ʠʤʝʝʪʩʷ ʧʨʷʤʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 
ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʠʜʝʠ, ʘ ʠʤʝʥʥʦ, ʯʪʦ çʬʦʨʤʘ ʠ ʬʫʥʢ-
ʮʠʷ ʝʜʠʥʳè ï ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʘʷ ʧʦʟʠʮʠʷ, ʢʦ-
ʪʦʨʫʶ ʥʘʰʝʣ ʌʨʵʥʢ ʃʣʦʡʜ ʈʘʡʪ (1867 ï 1959), ʘʤʝ-
ʨʠʢʘʥʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʫʩʣʦʞʥʝʥ-
ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩʯʣʝʥʝʥʠʷ ʠ ʩʦʝʜʠʥʝʥʠʷ ʚʦ ʠʤʷ 
ʚʳʨʘʟʠʪʝʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʚʝʨʭʥʦ-
ʩʪʠ. ʉʥʘʯʘʣʘ ʠʥʩʪʠʥʢʪʠʚʥʦ ï ʚʩʝ ʠʜʝʠ ʜʘʶʪ ʨʦʩʪʢʠ, 
ʘ ʧʦʪʦʤ ʵʪʦʪ ʧʨʠʥʮʠʧ ʧʨʦʥʠʢ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʩ 
ʪʝʭ ʧʦʨ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʊʝʧʝʨʴ ʠʜʝʶ ʧʣʘ-
ʩʪʠʯʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʢʘʢ ʵʣʝʤʝʥʪ ʥʝ-
ʧʨʝʨʳʚʥʦʩʪʠ7. 
ʆʙʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʚʝʪʘ ʠ ʪʝʥʠ, ʛʣʫʙʠʥʘ 

ʟʘʧʘʜʦʚ ï ʵʪʦ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʘʩʪʠ-
ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤ-
ʧʦʟʠʮʠʠ. ʉʚʝʪʦʪʝʥʝʚʦʝ ʨʝʰʝʥʠʝ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠ 
ʮʝʣʦʩʪʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʠ ʝʝ ʭʘ-
ʨʘʢʪʝʨ, ʚʳʷʚʣʷʷ ʦʙʱʠʡ ʩʪʨʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 
ʬʦʨʤʳ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʣʘʩʪʠʢʘ 
ʬʦʨʤʳ ʠ ʪʝʥʠ ʪʘʢ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʯʪʦ ʦʥʠ ʢʘʢ 
ʩʨʝʜʩʪʚʘ ʢʦʤʧʦʟʠʮʠʠ ʜʦʣʞʥʳ, ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʩ-
ʩʤʘʪʨʠʚʘʪʴʩʷ ʚʤʝʩʪʝ. 
ʈʘʟʥʦʝ ʨʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠ-

ʣʠʱʘ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟ-
ʥʦʦʙʨʘʟʥʳʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ï ʣʠ-
ʥʝʡʥʦʩʪʴ, ʧʣʦʩʢʦʩʪʥʦʩʪʴ, ʦʙʲʝʤʥʦʩʪʴ ʠ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʦʩʪ.ɹ ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʘʭ, ʚ 
ʪʨʝʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, 
ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʛʣʫʙʠʥʳ [14]. 

- ʣʠʥʝʡʥʦ-ʧʣʘʩʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ï ʵʪʦ ʨʘʟʚʠ-
ʪʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʚ 
ʜʣʠʥʫ, ʚ ʰʠʨʠʥʫ ʠʣʠ ʚ ʚʳʩʦʪʫ, ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʦʧʨʝ-
ʜʝʣʝʥʥʫʶ ʪʦʣʱʠʥʫ. ʉʦʟʜʘʥʥʘʷ ʵʪʘ ʬʦʨʤʘ ʚ ʪʦʤ ʠʣʠ 
ʜʨʫʛʦʤ ʤʘʪʝʨʠʘʣʝ, ʦʥʘ, ʦʙʣʘʜʘʝʪ ʥʝʢʦʡ ʤʘʩʩʦʡ. ʇʨʠ 
ʪʘʢʦʤ ʨʘʟʚʠʪʠʠ ʦʥʘ ʚʳʨʘʞʘʝʪ ʩʚʦʡ ʣʝʛʢʠʡ, ʦʪʢʨʳ-
ʪʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 
ʂʦʥʬʠʛʫʨʘʮʠʷ ʣʠʥʝʡʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ï ʵʪʦ ʝʝ ʦʯʝʥʴ ʚʘʞʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʧʨʠʟʥʘʢ. 
ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʚʳʜʝʣʷʝʪʩʷ ʘʨ-
ʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ ʞʠʣʠʱʘ ʧʨʦʩʪʦʛʦ ʛʝʦʤʝʪʨʠʯʝ-
ʩʢʦʛʦ ʨʠʩʫʥʢʘ, ʢʦʪʦʨʳʡ ʧʨʠʜʘʝʪ ʝʡ ʩʪʨʦʛʠʡ ʭʘʨʘʢ-
ʪʝʨ, ʠ ʩʣʦʞʥʳʝ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʦʯʝʨʪʘʥʠʷ, ʧʨʠʜʘʶ-
ʱʠʝ ʝʡ çʞʠʚʦʩʪʴè. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʵʪʫ ʬʦʨʤʫ 
ʵʣʝʤʝʥʪʦʚ ʨʘʟʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʨʘʟʥʦʡ ʢʦʥʬʠ-
ʛʫʨʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʠ ʜʘʞʝ çʨʘʟʤʳʚʘ-
ʥʠʶè ʭʘʨʘʢʪʝʨʘ ʵʪʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ. ʈʘʟ-
ʥʳʝ ʦʙʨʘʟʳ ʚʠʜʦʚ ʣʠʥʝʡʥʦ-ʧʣʘʩʪʠʯʝʩʢʦʡ ʬʦʨʤʳ 
ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʩʘʤʦʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʣʘʩʪʠ-
ʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʷʭ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠ-
ʣʠʱʘ. 

- ʧʣʦʩʢʦʩʪʥʘʷ ʬʦʨʤʘ ï ɻ ʪʦ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʧʣʘ-
ʩʪʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʦʜʥʦʚʨʝ-
ʤʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 
ʥʘʧʨʘʚʣʝʥʠʷ ï ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ ʧʨʠ 
ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʛʣʫʙʠʥʳ. ʇʣʦʩʢʦʩʪʴ ʦʜʥʘ 
ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʠʤʝʝʪ 
ʦʯʝʥʴ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʩʦʩʪʦʷʥʠʡ, ʥʘʯʠʥʘʷ ʦʪ 
ʛʣʘʜʢʦʡ, ʛʣʷʥʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʘʨʭʠ-
ʪʝʢʪʫʨʥʦʡ ʬʦʨʤʦʡ, ʫ ʢʦʪʦʨʦʡ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 
ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚʧʝʨʝʜ, ʩʦʭʨʘʥʷʷ ʟʨʠʪʝʣʴʥʫʶ 

7 ʇʣʘʩʪʠʯʥʦʩʪʴ. ʌʨʵʥʢ ʃʣʦʡʜ ʈʘʡʪ. ʀʟ ʢʥʠʛʠ ñThe Natural 

Houseò, N-Y., 1956 ʛ. ʇʝʨʝʚʦʜ ʄ.ɼ. ʂʘʥʯʝʣʠ. çʄʘʩʪʝʨʘ 
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ʩʚʷʟʴ ʩ ʦʩʥʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʦ ʥʝʡ ʛʦ-
ʚʦʨʷʪ ʥʝ ʢʘʢ ʦ ʧʣʦʩʢʦʡ, ʘ ʢʘʢ ʦ ʧʣʦʩʢʦʩʪʥʦʡ ʬʦʨʤʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʦʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ ʷʚʣʷ-
ʝʪʩʷ ʣʠʰʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʣʦʩʢʦʩʪ-
ʥʦʡ ʬʦʨʤʳ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʨʦʷʚʣʷ-
ʶʪʩʷ ʚ ʪʨʝʭ ʚʠʜʘʭ ʧʦʚʝʨʭʥʦʩʪʠ: 1) ʪʝʢʩʪʫʨʘ; 2) 
ʬʘʢʪʫʨʘ; 3) ʨʝʣʴʝʬ [14]. 
1) ʪʝʢʩʪʫʨʘ ï ʵʪʦ ʜʝʢʦʨʘʪʠʚʥʦ-ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝ-
ʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ. ʆʥʠ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳ-
ʷʚʣʷʶʪʩʷ ʧʨʠ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʨʤʳ. ʊʝʢ-
ʩʪʫʨʘ ʦʪʣʠʯʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʠʩʫʥʢʘ ï ʦʪ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʤʝʣʢʠʭ ʚʢʨʘʧʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶ-
ʱʠʭ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʤʘʩʩʫ ʜʦ ʷʨʢʦ ʚʳʨʘʟʠʪʝʣʴ-
ʥʳʭ ʫʟʦʨʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʥʫʪʨʝʥʥʠʤ çʨʠʩʫʥʢʦʤè 
ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ. ʕʪʦ ʯʝʪʢʦʝ ʚʳʨʘʞʝʥʠʝ ʪʝʢ-
ʩʪʫʨʳ ʚ ʧʣʦʩʢʦʩʪʥʦʡ ʬʦʨʤʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢ-
ʪʠʚʥʦʝ, ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʭ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʚ ʧʦʩʪʨʦʝʥʠʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʡ. 
2) ʬʘʢʪʫʨʘ ï ʵʪʦ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʩʪʦ ʧʣʦʩ-

ʢʦʩʪʥʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʪʘʢʠʤʠ 
ʩʦʩʪʦʷʥʠʷʤʠ, ʢʘʢ ʛʣʘʜʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʨʝʣʴʝʬ. 
ʌʘʢʪʫʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝ-
ʩʪʚʘ ʠ ʚʝʣʠʯʠʥʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʧʣʘʩʪʠʯʝʩʢʠʭ 
ʵʣʝʤʝʥʪʦʚ (ʚʳʩʪʫʧʦʚ), ʧʨʠʙʣʠʞʘʝʪʩʷ ʣʠʙʦ ʢ ʛʣʘʜ-
ʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʣʠʙʦ ʢ ʨʝʣʴʝʬʫ. ʌʘʢʪʫʨʥʘʷ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. 
ɿʜʝʩʴ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʣʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ 
ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʷʚʣʷʝʪʩʷ ʩʠʣʴʥʝʝ, ʝʩʣʠ ʦʥʘ 
çʚʳʩʪʫʧʘʝʪè ʠ ʙʣʠʞʝ ʢ ʟʨʠʪʝʣʶ. 
3) ʨʝʣʴʝʬ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʱʝ ʙʦʣʝʝ ʢʨʫʧʥʳʤ 

ʧʣʘʩʪʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʯʝʤ ʬʘʢʪʫʨʘ ʧʣʦʩʢʦʩʪʥʦʡ 

ʬʦʨʤʳ. ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʝʣʴʝʬʘ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʬʘʢ-
ʪʫʨʳ, ʚʳʨʘʞʘʶʪʩʷ ʚ ʢʨʫʧʥʦʩʪʠ ï ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʝ-
ʣʠʯʠʥʳ ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʨʝʣʴʝʬʥʫʶ ʧʦ-
ʚʝʨʭʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠʣʠʱʘ. 
ʋ ʨʝʣʴʝʬʥʦʡ ʬʦʨʤʳ ʚʘʞʥʳʡ ʧʨʠʟʥʘʢ ï ʝʝ 

ʧʣʦʪʥʦʩʪʴ ʠʣʠ ʟʘʢʨʳʪʦʩʪʴ. ʇʣʦʪʥʳʡ ʨʝʣʴʝʬ ï ʵʪʦ 
ʧʣʘʩʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦ-
ʥʦʣʠʪʥʦʡ ʧʣʦʩʢʦʩʪʥʦʡ ʬʦʨʤʳ. ʆʥʘ ʬʦʨʤʠʨʫʝʪʩʷ 
ʩʧʣʦʰʥʦʡ ʨʝʣʴʝʬʥʦʡ ʤʘʩʩʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

- ʦʙʲʝʤʥʘʷ ʬʦʨʤʘ ï ʵʪʦ ʦʙʲʝʤ ʦʪʣʠʯʘʶʱʠʡʩʷ 
ʦʪ ʧʣʦʩʢʦʩʪʥʦʡ ʬʦʨʤʳ ʨʘʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʪʨʝʭ ʢʦ-
ʦʨʜʠʥʘʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʚʝʨʪʠ-
ʢʘʣʠ ʠ ʚ ʛʣʫʙʠʥʫ. ʕʪʦ ʨʘʟʚʠʪʠʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 
ʦʙʲʝʤʫ ʩʢʫʣʴʧʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʵʪʦʛʦ ʦʙʲʝʤ-
ʥʘʷ ʬʦʨʤʘ ʢʘʢ ʙʳ ʟʘʤʳʢʘʝʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʢʦʤʧʦ-
ʟʠʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ (ʦʩʠ), ʦʪʣʠʯʘʷʩʴ ʢʦʤʧʘʢʪʥʦ-
ʩʪʴʶ. ʊʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ ʥʘʠʙʦʣʝʝ 
ʨʘʮʠʦʥʘʣʴʥʦ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʥʝ ʚ ʫʩʣʦ-
ʚʠʷʭ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
ɺʘʞʥʳʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʦʙʲʝʤ-

ʥʦʡ ʬʦʨʤʳ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 
ʚʠʜ. ʇʦ ʪʘʢʦʤʫ ʧʨʠʟʥʘʢʫ ʚʳʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚʠʜ 
ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ (ʧʦ ʘʥʘʣʦʛʫ ʧʨʦʩʪʳʭ ʧʣʦʩʢʠʭ ʛʝʦ-
ʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ï ʢʚʘʜʨʘʪ, ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʪʨʝ-
ʫʛʦʣʴʥʠʢ, ʢʨʫʛ ʠ ʪ.ʜ.). ʕʪʦ ï ʢʫʙ, ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ, 
ʮʠʣʠʥʜʨ, ʧʠʨʘʤʠʜʘ, ʢʦʥʫʩ, ʰʘʨ ʠ ʜʨʫʛʠʝ. ʂʘʞʜʳʡ 
ʵʪʦʪ ʚʠʜ ʠʤʝʝʪ ʩʚʦʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʦʙʲʝʤ-
ʥʦʡ ʬʦʨʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʩʦ-
ʦʪʥʦʰʝʥʠʝʤ ʦʙʨʘʟʫʶʱʠʭ ʧʣʦʩʢʦʩʪʝʡ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʦʙʲʝʤʥʳʭ ʬʦʨʤ. 

 ɸ ï ʟʘʢʨʳʪʳʝ ʬʦʨʤʳ; ɹ ï ʧʦʣʫʟʘʢʨʳʪʳʝ ʬʦʨʤʳ; ɺ ï ʧʦʣʫʦʪʢʨʳʪʳʝ ʬʦʨʤʳ. ɻ ï ʦʪʢʨʳʪʳʝ ʬʦʨʤʳ.  

1 ʨʷʜ ï ʢʫʙʠʯʝʩʢʠʝ ʬʦʨʤʳ; 2 ʨʷʜ ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʬʦʨʤʳ; 3 ʨʷʜ ï ʧʠʨʘʤʠʜʘʣʴʥʳʝ ʬʦʨʤʳ;  

4 ʨʷʜ ï ʰʘʨʦʚʠʜʥʳʝ ʬʦʨʤʳ; 5 ʨʷʜ ï çʢʫʧʦʣʴʥʳʝè ʬʦʨʤʳ; 6 ʨʷʜ ï ʩʢʣʘʜʯʘʪʳʝ ʬʦʨʤʳ. 
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ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʜʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʚʠʜʘ, 

ʦʙʲʝʤʥʘʷ ʬʦʨʤʘ ʤʦʞʝʪ ʧʦʤʝʥʷʪʴ ʩʚʦʡ ʧʣʘʩʪʠʯʝ-

ʩʢʠʡ ʭʘʨʘʢʪʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦ-

ʩʪʠ. ʊʘʢʘʷ ʩʪʝʧʝʥʴ ʤʦʞʝʪ, ʟʘʚʠʩʝʪʴ ʦʪ ʟʘʧʦʣʥʝʥʠʷ 

ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʇʨʠ ʵʪʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʙʲʝʤ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʚʠʜʘ: ɸ ï ʟʘʢʨʳʪʳʡ; ɹ 

ï ʧʦʣʫʟʘʢʨʳʪʳʡ; ɺ ï ʧʦʣʫʦʪʢʨʳʪʳʡ; ɻï ʦʪʢʨʳ-

ʪʳʡ. 

ɸ ï ʟʘʢʨʳʪʳʡ ʚʠʜ ï ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʝʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʟʘʤʳʢʘʥʠʝ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʧʣʦʩʢʦ-

ʩʪʝʡ ʠ ʧʨʝʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʘʩʩʳ; 

ɹ ï ʧʦʣʫʟʘʢʨʳʪʳʡ ʚʠʜ ï ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʬʦʨʤʳ ʠ ʯʘʩʪʠʯʥʘʷ ʦʪʢʨʳʪʦʩʪʴ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʬʠʣʴʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʠʡ ʚ ʥʝʡ ʧʣʦʩ-

ʢʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ; 

ɺ ï ʧʦʣʫʦʪʢʨʳʪʳʡ ʚʠʜ ï ʦʪʢʨʳʪʦʩʪʴ ʬʦʨʤʳ 

ʠ ʯʘʩʪʠʯʥʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʦʬʠʣʴʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʠʡ ʚ ʥʝʡ ʧʣʦʩ-

ʢʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ; 

ɻ ï ʦʪʢʨʳʪʳʡ ʚʠʜ ï ʧʦʣʥʘʷ ʦʪʢʨʳʪʦʩʪʴ, ʬʦʨ-

ʤʦʦʙʨʘʟʦʚʘʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʣʠʥʝʡʥʦ-ʧʣʘʩʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʕʪʦʪ ʢʘʞʜʳʡ ʚʠʜ ʦʙʲʝʤʥʦʡ ʬʦʨʤʳ ʚʳʜʝʣʷʝʪʩʷ 

ʩʚʦʠʤ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʧʣʘʩʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ. 

ɿʘʢʨʳʪʳʝ ʬʦʨʤʳ ʤʦʥʫʤʝʥʪʘʣʴʥʳ, ʧʦʣʫʟʘʢʨʳʪʳʝ ʠ 

ʧʦʣʫʦʪʢʨʳʪʳʝ ï ʣʝʛʢʠʝ, ʦʪʢʨʳʪʳʝ ï ʩʦʚʩʝʤ ʚʦʟʜʫʰ-

ʥʳʝ, ʧʨʦʥʠʟʘʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʊʘʢʦʡ ʩʠʩʪʝʤʦʡ ʚʳʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʨʘʟʥʦʦʙ-

ʨʘʟʠʷ ʦʙʲʝʤʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʦʞʝʩʪʠ ʠ ʨʘʟʣʠ-

ʯʠʠ ʠʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʅʘ ʦʩʥʦʚʝ ʪʘʢʦʡ ʩʠ-

ʩʪʝʤʳ ʩʪʨʦʶʪʴʩʷ ʦʙʲʝʤʥʳʝ ʢʦʤʧʦʟʠʮʠʠ. ʂʦʤʧʦʟʠ-

ʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʲʝʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ 

ʞʠʣʠʱʘ ʚʦ ʤʥʦʛʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʝʝ ʚʥʫʪʨʝʥʥʝʤ 

ʩʪʨʦʝʥʠʠ ï ʩʪʨʫʢʪʫʨʝ. 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʬʦʨʤʘ, ʠʣʠ ʧʨʦʩʪʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ, ʦʪʣʠʯʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʤʧʦʟʠ-

ʮʠʶ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʝ ʚ ʛʣʫʙʠʥʫ ʧʨʠ 

ʥʘʣʠʯʠʠ ʧʨʦʯʠʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠ-

ʪʠʷ. ʌʦʨʤʠʨʫʝʪʩʷ ʪʘʢʘʷ ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳ-

ʩʪʨʦʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʬʦʨʤ (ʣʠʥʝʡʥʳʭ, ʧʣʦʩʢʦʩʪʥʳʭ ʠʣʠ ʦʙʲʝʤʥʳʭ). ʊʘ-

ʢʠʝ ʬʦʨʤʳ ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʟʨʠ-

ʪʝʣʝʤ, ʚʠʜ ʤʦʞʝʪ ʙʳʪʴ: 

1) ʚʠʜ ʩ ʦʜʥʦʛʦ ʛʣʘʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʦ ʩʪʘ-

ʪʠʯʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʟʨʠʪʝʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

2) ʚʠʜ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ, ʢʦʛʜʘ ʜʚʠʞʝʪʩʷ ʟʨʠʪʝʣʴ 

ʚʦʢʨʫʛ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ 

ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʥʝʛʦ; 

3) ʚʠʜ, ʢʦʛʜʘ ʜʚʠʞʝʪʩʷ ʟʨʠʪʝʣʴ ʚ ʛʣʫʙʠʥʫ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ [12]. 

ɺ ʧʝʨʚʦʤ ʚʠʜʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʟʨʠʪʝʣʝʤ ʬʨʦʥʪʘʣʴʥʦ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʬʦʨʤʠʨʫʶʱʝʡ ʛʣʘʚʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʚ ʪʝʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʦʥʘ ʥʘʟʳʚʘ-

ʝʪʩʷ ʬʨʦʥʪʘʣʴʥʦʡ. ʅʫ, ʘ ʚʦ ʚʪʦʨʦʤ ʚʠʜʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʥʦʩʠʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ, 

ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʧʨʝʜʝʣʷʶ-

ʱʠʡ ʝʝ ʥʘʟʚʘʥʠʝ. ʇʦʵʪʦʤʫ ʚ ʪʨʝʪʴʝʤ ʚʠʜʝ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʦʙʨʘʟ ʛʣʫʙʠʥʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠ-

ʮʠʠ (ʈʠʩʫʥʦʢ 2). 

- ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʧʣʘʩʪʠʢʘ ï ɻ ʪʦ ʩʨʝʜʩʪʚʦ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʢʫʣʴʧʪʫʨʥʦʡ ʨʝʣʴʝʬʥʦʡ ʧʨʦʨʘʙʦʪʢʝ, ʢʘʢ ʥʘʨʫʞ-

ʥʳʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʜʘʥʠʡ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡ. 

ʆʨʛʘʥʠʯʥʦʩʪʴ ï ʵʪʦ ʧʨʠʥʮʠʧ, ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʠʡ ʧʦʩʪʨʦʝʥʠʝ ʬʦʨʤʳ ʟʜʘʥʠʷ ʞʠʣʠʱʘ ʩ ʫʯʝʪʦʤ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʝʡ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʨʠʨʦʜʝ. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ 

ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʚʜʦʭʥʦʚʝʥʠʷ, ʘ ʪʘʢʞʝ ʠ ʦʙʨʘʟʮʦʤ ʜʣʷ ʧʦʜʨʘʞʘʥʠʷ. 

ɻʦʚʦʨʠʪʩʷ ʥʝ ʦ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʦʜʨʘʞʘʥʠʠ ʬʦʨʤʘʤ 

ʧʨʠʨʦʜʳ, ʘ ʦʙ ʠʭ ʪʚʦʨʯʝʩʢʦʤ ʦʩʤʳʩʣʠʚʘʥʠʠ ʩ ʮʝ-

ʣʴʶ ʦʨʛʘʥʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʬʦʨʤʘʭ ʞʠʣʠʱʘ. ʆʩʤʳʩʣʠʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʬʦʨʤ 

ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝ-

ʥʠʷʭ: ʤʦʨʬʦʣʦʛʠʷ (ʩʪʨʦʝʥʠʝ), ʙʠʦʬʦʨʤʳ (ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ); ʦʩʦʙʝʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʙʠʦ-

ʩʪʨʫʢʪʫʨ; ʪʝʢʪʦʥʠʯʝʩʢʦʝ (ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʧʣʘʩʪʠʯʝ-

ʩʢʦʝ) ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʨʠʨʦʜʝ; ʧʣʘʩʪʠʢʠ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʭ ʦʢʨʘʩʢʘ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ 

ʩʪʨʦʝʥʠʝ. 

 

ʌʨʦʥʪʘʣʴʥʘʷ ʢʦʤʧʦʟʠʮʠʷ 

  

ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ 
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ɻʣʫʙʠʥʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ 

 

ʈʠʩʫʥʦʢ 2 ï ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʦʨʤʳ.  

 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʙʠʦʥʠʟʘʮʠʠ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʭ ʬʦʨʤ ʦʙʫʩʣʦʚʣʝʥʘ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʠʟʫ-

ʯʝʥʠʝʤ ʠ ʦʩʚʦʝʥʠʝʤ ʯʝʣʦʚʝʢʦʤ ʤʠʨʘ ʧʨʠʨʦʜʳ. ʕʪʘ 

ʪʝʥʜʝʥʮʠʷ ʟʘʢʦʥʦʤʝʨʥʘ ʠ ʙʦʣʝʝ ʯʝʤ ʧʝʨʩʧʝʢʪʠʚʥʘ. 

ʀʟ ʥʝʝ ʚʳʪʝʢʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʙʠʦʘʨʭʠʪʝʢʪʫʨʳ ʚʳ-

ʧʦʣʥʷʪʴ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 

ʞʠʣʠʱʘ. ʊʘʢʦʝ ʨʘʩʢʨʳʪʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʦʩʥʦʚ 

ʦʨʛʘʥʠʯʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʦʟʠʮʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 

ʞʠʣʠʱʘ, ʚʳʷʚʣʷʝʪ ʦʙʲʝʢʪʠʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʘʨ-

ʭʠʪʝʢʪʫʨʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʰʠʨʷʝʪ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʭ ʧʦʩʪʨʦʝʥʠʷ, ʧʦʚʳ-

ʰʘʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ 

ʞʠʣʠʱʘ, ʨʘʟʚʠʚʘʝʪ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦ-

ʝʥʠʷ ʢʦʤʧʦʟʠʮʠʡ. 

ʆʙʨʘʟʥʦʩʪʴ ï ʵʪʦʪ ʧʨʠʥʮʠʧ ʰʠʨʦʢʦ ʦʪʨʘʞʘʝʪ 

ʯʝʪʢʦʝ ʠ ʛʣʫʙʦʢʦʝ ʨʘʩʢʨʳʪʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʡ ʠʜʝʠ ʚ ʢʦʤʧʦʟʠʮʠʠ. ɺʳʨʘʞʝʥʥʳʡ ʚ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ ʞʠʣʠʱʘ ʦʙʨʘʟ ʥʘʧʦʣʥʷʝʪ ʝʝ ʛʣʫ-

ʙʦʢʠʤ ʜʫʭʦʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʜʝʣʘʝʪʩʷ ʚʧʝʯʘʪʣʷ-

ʶʱʠʤ. ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ ʦʙʨʘʟʥʘʷ ʬʦʨʤʘ 

ʦʢʘʟʳʚʘʝʪ ʥʘ ʟʨʠʪʝʣʷ ʙʝʣʝʝ ʩʠʣʴʥʦʝ ʠ ʛʣʫʙʦʢʦʝ ʚʧʝ-

ʯʘʪʣʷʶʱʝʝ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ, ʯʝʤ ʧʨʦʩʪʘʷ ʫʪʠʣʠʪʘʨʥʘʷ ʬʦʨʤʘ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʰʠʨʦʢʦ ʠ ʷʨʢʦ ʨʘʩʢʨʳʪʦ ʦʙ-

ʨʘʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ, ʟʘʚʠʩʠʪ 

ʫʨʦʚʝʥʴ ʝʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ. 

- ʛʘʨʤʦʥʠʟʘʮʠʷ ʦʙʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ ʬʦʨʤʳ 
ï ɻ ʪʦ ʛʣʘʚʥʦʝ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʥʮʠʧ ʦʙʨʘʟʥʦʩʪʠ ʚ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʠ. ɺʩʷʢʠʡ ʦʙʨʘʟ 

ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ ʞʠʣʠʱʘ ʥʝʩʝʪ ʩʣʦʞʥʳʡ, 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʠ ʜʚʦʡʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦ-

ʵʪʦʤʫ ʦʥ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʠʥʪʝʟʘ ʩʣʝʜʫʶʱʠʭ, ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʳʭ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ, ʦʙʱʝʛʦ ʠ ʝʜʠʥʠʯ-

ʥʦʛʦ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ, ʩʦʜʝʨʞʘ-

ʪʝʣʴʥʦʛʦ ʠ ʬʦʨʤʘʣʴʥʦʛʦ [10, 14].  

ʆʙʨʘʟ ï ʧʦ ʩʘʤʦʡ ʧʨʠʨʦʜʝ ï ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʯʝʨʧʳʚʘʶʱʝʡ ʨʝʧʨʦʜʫʢʮʠʝʡ ʧʨʝʜʤʝʪʘ, ʥʦ ʦʥ ʚʩʝ-

ʛʜʘ ʮʝʣʦʩʪʝʥ. ʆʙʨʘʟʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ ʠʟʙʠʨʘʪʝʣʴʥʦ ï 

çʵʪʦ ʥʘʡʜʝʥʥʘʷ ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʘʷ ʬʦʨʤʘ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ 

ʙʝʩʢʦʥʝʯʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʠʨʘ ʠ ʦʨʛʘʥʠʯʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʝʛʦ ʚ ʦʪʦʙʨʘʞʘ-

ʶʱʠʭ ʩʠʩʪʝʤʘʭè [11]. ɺ ʩʚʦʝʡ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʩʪʠ 

ʚʦʩʧʨʠʷʪʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʞʠʣʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʦʧʨʝʜʝʣʷʶʱʫʶ ʝʝ ʩʪʨʫʢʪʫʨʫ. ʆʙʨʘʟ ʞʠ-

ʣʦʛʦ ʦʙʲʝʢʪʘ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ï ʥʝ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ, ʘ ʨʝʟʫʣʴʪʘʪ 

ʧʝʨʩʝʧʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʪʠʚʥʦ ʚʦʩʧʨʦʠʟʚʦ-

ʜʷʱʝʡ ʩʦʜʝʨʞʘʥʠʝ ʞʠʣʦʛʦ ʦʙʲʝʢʪʘ. ʆʙʨʘʟ ʦʧʝʨʘʮʠ-

ʦʥʘʣʝʥ ʧʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʚʦʟʥʠʢʘʝʪ ʢʘʢ 

ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʧʨʘʚʣʷʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʜʝʡ-

ʩʪʚʠʷ ʩ ʞʠʣʳʤ ʦʙʲʝʢʪʦʤ [9, 17]. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʙ-

ʨʘʟʘ ʝʩʪʴ ʥʝʢʦʝ ʠʜʝʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ ʞʠʣʠʱʘ ʢʘʢ ʦʙʲʝʢʪʝ ʩʫʱʝʩʪʚʫʶ-

ʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝʩʝʪ ʘʙʩʦ-

ʣʶʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʦʪʦʨʳʡ ʩʣʦʞʠʣʩʷ ʥʘ ʦʩʥʦʚʝ 

ʦʪʥʦʰʝʥʠʷ ʢ ʵʪʦʤʫ ʞʠʣʦʤʫ ʦʙʲʝʢʪʫ ʚʟʛʣʷʜʦʚ ʤʥʦ-

ʛʠʭ ʣʶʜʝʡ. ʅʦ ʪʘʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʝ-

ʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʳ-

ʨʘʞʘʝʪ ʤʳʩʣʠ ʘʚʪʦʨʘ ʧʦ ʧʦʚʦʜʫ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ. ʆʥʦ ʥʝʩʝʪ ʦʪʜʝʣʴʥʳʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʦʪʦʨʳʡ ʢ ʪʦʤʫ ʞʝ ʚʳʨʘʞʘʝʪ 

ʤʥʝʥʠʝ ʢʘʞʜʦʛʦ ʚʦʩʧʨʠʥʠʤʘʶʱʝʛʦ ʵʪʫ ʘʨʭʠʪʝʢʪʫʨ-

ʥʫʶ ʬʦʨʤʫ ʟʨʠʪʝʣʷ. ɺ ʵʪʦʤ ʚʳʨʘʞʝʥʠʠ ʦʙʨʘʟ ʩʫʙʲ-

ʝʢʪʠʚʝʥ. ʀʩʢʦʤʳʡ ʤʦʤʝʥʪ ʛʘʨʤʦʥʠʟʘʮʠʠ ʠʣʠ, ʩʦ-

ʙʣʶʜʝʥʠʝ ʚ ʢʦʤʧʦʟʠʮʠʠ ʧʨʠʥʮʠʧʘ ʦʙʨʘʟʥʦʩʪʠ, ʝʩʪʴ 

ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʡ (ʢʨʘʡʥʝʛʦ ʨʘʟʣʠʯʠʷ) ʩʦ-

ʜʝʨʞʘʥʠʷ ʦʙʨʘʟʘ ʤʝʞʜʫ ʦʙʲʝʢʪʠʚʥʳʤ ʠ ʩʫʙʲʝʢʪʠʚ-

ʥʳʤ. ʇʨʠ ʵʪʦʤ ʚʳʨʘʞʝʥʠʠ ʦʙʨʘʟ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʘʚ-

ʜʠʚʦ-ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʆʙʱʝʝ ʠ ʝʜʠʥʠʯʥʦʝ ï ʵʪʦ ʩʦʩʪʘʚʣʷʶʱʝʝ, ʢʦʪʦ-

ʨʦʝ ʚʳʨʘʞʘʝʪ ʦʪʨʘʞʝʥʠʝ ʚ ʦʙʨʘʟʥʦʡ ʬʦʨʤʝ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʙʱʝʡ ʩʪʠʣʝʚʦʡ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʵʪʦʛʦ ʣʠʙʦ ʜʨʫʛʦʛʦ ʚʨʝ-

ʤʝʥʠ, ʠ ʝʝ ʝʜʠʥʠʯʥʦʛʦ ʭʫʜʦʞʥʠʯʝʩʢʦʛʦ ʧʨʦʯʪʝʥʠʷ 

ʘʚʪʦʨʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʭʦʞʜʝʥʠʷ ʵʪʠʭ ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ ʠʣʠ ʧʨʠ ʟʥʘʯʠʤʦʩʪʠ ʚ ʬʦʨʤʝ ʦʜʥʦʡ ʠʟ ʥʠʭ, 

ʦʙʨʘʟ ʧʦʣʫʯʘʝʪʩʷ ʥʝ ʛʣʫʙʦʢʠʤ, ʦʜʥʦʩʪʦʨʦʥʥʠʤ. ʆʙ-

ʨʘʟʥʘʷ ʬʦʨʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʣʠʙʦ ʣʦʞʥʳʡ ʩʪʠʣʠʟʦ-

ʚʘʥʥʳʡ, ʣʠʙʦ ʩʫʛʫʙʦ ʚʢʫʩʦʚʦʡ ʭʘʨʘʢʪʝʨ. ʈʝʰʘʷ ʧʨʦ-

ʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʦʙʱʠʤ ʠ ʝʜʠʥʠʯʥʳʤ, ʦʥʘ ʥʘʜʝʣʷ-

ʝʪʩʷ ʛʣʫʙʦʢʠʤʠ ʪʠʧʠʯʝʩʢʠʤʠ ʯʝʨʪʘʤʠ, 

ʦʙʱʝʟʥʘʯʠʤʳʤʠ ʩʪʠʣʝʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʩʚʦʝʦʙʨʘʟʠʝʤ. 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʦʟʥʘʯʘʝʪ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʝʜʠʥʩʪʚʘ ʚ ʦʙʨʘʟʥʦʡ ʬʦʨʤʝ, ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ ʠ ʠʜʝʷʤ ʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʠ ʠʥʪʫʠʪʠʚʥʦʤʫ ʚʠʜʝʥʠʶ ʘʚʪʦʨʦʤ ï ʩ ʜʨʫʛʦʡ. 

ʇʨʠ ʵʪʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʨʦʞʜʘʝʪʩʷ ʛʣʫʙʦʢʠʡ ʠ ʷʨ-

ʢʠʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʨʘʟ ʞʠʣʠʱʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʩʪʨʦʛʠʡ ʨʘʮʠʦʥʘʣʴʥʳʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ çʞʠʚʦʡè, 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʂʦʛʜʘ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ 

ʨʘʮʠʦʥʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʝʦʙʣʘʜʘʝʪ, ʪʦ ʬʦʨʤʘ 

ʚʳʛʣʷʜʠʪ çʩʫʭʦʡè, ʤʘʣʦʚʳʨʘʟʠʪʝʣʴʥʦʡ, ʥʝʠʥʪʝʨʝʩ-

ʥʦʡ. 
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ʉʦʜʝʨʞʘʪʝʣʴʥʦʝ ʠ ʬʦʨʤʘʣʴʥʦʝ ʥʘʯʘʣʦ ʩʦʩʪʘʚ-

ʣʷʶʱʝʝ ʦʙʨʘʟ, ʛʘʨʤʦʥʠʟʘʮʠʷ ʵʪʠʭ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʧʨʝʜʧʦʣʘʛʘʝʪ çʩʥʷʪʠʝè ʚ ʦʙʨʘʟʝ ʧʨʦʪʠʚʦʨʝʯʠʡ 

ʤʝʞʜʫ ʝʛʦ ʩʤʳʩʣʦʤ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʦʡ ʞʠ-

ʣʠʱʘ, ʚ ʢʦʪʦʨʫʶ ʦʥ ʚʦʧʣʦʱʘʝʪʩʷ. ɻʘʨʤʦʥʠʯʥʦʝ ʩʦ-

ʯʝʪʘʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʛʣʫʙʦʢʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ʠ ʷʨʢʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ ʨʦʞʜʘʶʪ 

ʮʝʣʦʩʪʥʳʡ, ʧʨʝʜʝʣʴʥʦ ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʘʨʭʠʪʝʢʪʫʨ-

ʥʳʡ ʦʙʨʘʟ ʞʠʣʠʱʘ. ʆʥ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʠʣʫ ʠ ʰʠʨʠʥʫ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʥʘ ʯʝʣʦʚʝʢʘ [14].  

ʆʩʦʙʝʥʥʦʩʪʴ ʦʩʚʦʝʥʠʝ ʦʙʨʘʟʥʦʡ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦʡ ʬʦʨʤʳ ʚʦ ʚʨʝʤʝʥʠ, ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʩʨʘʟʫ, ʘ ʚ ʪʝ-

ʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʣʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʦʵʪʦʤʫ, ʯʝʤ ʜʦʣʴʰʝ ʵʪʦ ʧʦʥʠʤʘʥʠʝ, ʪʝʤ ʛʣʫʙʞʝ 

ʯʝʣʦʚʝʢ ʧʨʦʥʠʢʘʝʪ ʚ ʦʙʨʘʟ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʦʙʨʘʟʘ. 

ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʜʣʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʞʠʣʦʛʦ 

ʦʙʲʝʢʪʘ, ʯʘʩʪʦ ʥʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʬʦʨʤʘ 

ʥʘʯʠʥʘʝʪ ʚʳʛʣʷʜʝʪʴ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʝʡ. ʇʦ-

ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʙʫʜʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʣʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʝʝ, ʘ ʪʦ ʠ ʚʦʚʩʝ ʟʘʤʝʥʘ ʥʘ ʥʦʚʫʶ 

ʬʦʨʤʫ. ʊʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʫʣʫʯʰʝʥʠʝ ʩʪʘʨʦʛʦ ʣʠʙʦ 

ʨʘʩʢʨʳʪʠʝ ʥʦʚʦʛʦ ʦʙʨʘʟʘ. 

ʎʝʣʦʩʪʥʦʩʪʴ ï ʵʪʦ ʧʨʠʥʮʠʧ ʚʩʝʦʭʚʘʪʳʚʘʶ-

ʱʠʡ ʠ ʦʙʲʝʜʠʥʷʶʱʠʡ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. ʆʥ 

ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʘʤʦʡ ʪʝʩʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʚʩʝʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʧʨʠʝʤʘʤʠ ʧʦʩʪʨʦʝʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚʳ-

ʷʚʣʷʝʪʩʷ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚʩʶ ʩʠʣʝ ʝʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ. ɺ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ ʞʠʣʠʱʘ ʚʳʛʣʷʜʠʪ ʥʝʛʘʨ-

ʤʦʥʠʯʥʦʡ, ʜʨʦʙʥʦʡ ʠ ʥʝ ʮʝʣʦʩʪʥʦʡ.  

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʛʣʘ-

ʩʦʚʘʥʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʟʘ ʩʯʝʪ ʠʭ ʛʨʫʧʧʠʨʦʚʢʠ ʚʦ-

ʢʨʫʛ ʛʣʘʚʥʦʛʦ ʮʝʥʪʨʘ, ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ, ʣʦ-

ʢʘʣʠʟʘʮʠʠ ʠ ʫʢʨʫʧʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ. ʅʦ 

ʪʘʢʠʝ ʧʨʠʝʤʳ, ʥʝ ʜʦʣʞʥʳ ʧʨʠʚʦʜʠʪʴ ʢ ʫʧʨʦʱʝʥʠʶ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

- ʩʠʩʪʝʤʥʦʩʪʴ ï ʚʘʞʥʝʡʰʝʝ ʩʚʦʡʩʪʚʦ ʮʝʣʦʩʪ-

ʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʕʪʘ ʢʦʤʧʦʟʠʮʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʪʦʜʦʤ ʬʦʨʤʦʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠʣʠ ʝʛʦ ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ. ʅʘʯʘʣ 

ʚʥʝʜʨʷʪʴʩʷ ʵʪʦʪ ʤʝʪʦʜ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ, ʥʦ ʫʞʝ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʠʣʫ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʄʝʪʦʜ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʠ ʧʦʩʪʨʦʝʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʬʦʨʤʳ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʥʘ ʥʝʝ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ8. ɺʠʜʠʤʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʬʦʨʤʝ ï ɻ ʪʦ ʜʦʩʪʠʞʝʥʠʝ ʝʝ ʮʝʣʦʩʪʥʦʩʪʠ. ʄʝʪʦʜ ʠʣʠ 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʘʥʘʣʠʟʦʤ ʦʪ-

ʜʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ. ʈʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʵʪʦʪ ʤʝʪʦʜ ʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʠʣʠ, ʛʦʚʦʨʷ 

ʷʟʳʢʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ, ï ʘʥ-

ʩʘʤʙʣʷ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʨʭʠʪʝʢʪʫʨ-

                                                           
8 ʇʦʧʳʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʧʨʠʥʷʪʘ, ʚ ʨʘʙʦʪʝ ʄ.ʉ. ʂʘʛʘʥʘ ʠ 

ʄ.ɸ. ʂʦʩʴʢʦʚʘ (ʂʘʛʘʥ ʄ.ʉ., ʂʦʩʴʢʦʚ ʄ.ɸ. ʆʧʳʪ 

ʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʞʝ ʚʳ-

ʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʨʘʟʚʝʨʥʫʪʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ.  

 

2. ʉʆɼɽʈɾɸʅʀɽ ʀ ʌʆʈʄɸ ɾʀʃʀʑɸ 

ʄʝʪʦʜʠʢʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʨʘʩʢʨʳʪʴ ʩʦʜʝʨʞʘʥʠʝ ʞʠʣʠʱʘ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʞʠʣʦʛʦ ʟʜʘʥʠʷ ʠ ʥʝʨʘʟ-

ʨʳʚʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʠʜʝʡʥʦ ʦʙʨʘʟʥʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʠ-

ʣʠʱʘ ʚʳʙʠʨʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʩʦʮʠʘʣʴʥʳʝ, ʢʫʣʴʪʫʨ-

ʥʳʝ ʠ ʵʩʪʝʪʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠ-

ʣʠʱʘ ʠ ʩʦʜʝʡʩʪʚʫʝʪ ʝʛʦ ʨʘʟʚʠʪʠʶ. 

ʇʦʵʪʦʤʫ, ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ ʞʠʣʠʱʘ ï 

ʩʤʳʩʣʦʚʘʷ ʮʝʣʦʩʪʥʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʤʝʥʷʶʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʷʟʝʡ ʠ ʦʪ-

ʥʦʰʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʵʪʦʡ 

ʮʝʣʦʩʪʥʦʩʪʠ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ 

ʵʣʝʤʝʥʪʦʚ. ɻʨʘʥʠʮʳ ʝʝ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʠʟʠʯʝ-

ʩʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʦʜʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ ï 

ʨʘʟʤʝʨʘʤʠ ʟʜʘʥʠʷ. ʎʝʣʦʩʪʥʦʩʪʴ ʧʨʦʩʪʠʨʘʝʪʩʷ ʜʘʣʝʝ 

ʚʤʝʩʪʝ ʩ ʤʳʩʣʴʶ ʘʨʭʠʪʝʢʪʦʨʘ ʠ ʚʦʦʙʨʘʞʝʥʠʝʤ ʟʨʠ-

ʪʝʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʚʦʟʥʠʢʘʝʪ ʥʝ ʧʨʦʩʪʦ ʘʨʪʝʬʘʢʪ ï ʥʦʚʳʡ ʤʘʪʝʨʠʘʣʴ-

ʥʳʡ ʦʙʲʝʢʪ, ʘ ʠʥʘʷ ʩʤʳʩʣʦʚʘʷ, ʤʝʪʘʬʠʟʠʯʝʩʢʘʷ ʨʝ-

ʘʣʴʥʦʩʪʴ [6]. 

ʉʦʚʝʨʰʝʥʩʪʚʦ ʩʦʦʪʥʦʰʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʬʦʨʤʳ ʞʠʣʠʱʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʤʧʦʟʠʮʠʠ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʛʦ ʞʠʣʦʛʦ ʦʙʲʝʢʪʘ ʚʳʩʪʫʧʘʝʪ ʚ ʝʜʠʥʩʪʚʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ. ʇʦʵʪʦʤʫ ʬʫʥʢʮʠʷ ʦʨʛʘʥʠ-

ʟʫʝʪ ʩʪʨʫʢʪʫʨʫ ʞʠʣʠʱʘ, ʘ ʩʪʨʫʢʪʫʨʘ ï ʦʧʨʝʜʝʣʷʝʪ 

ʬʫʥʢʮʠʶ. 

ʊʘʢʦʝ ʚʥʫʪʨʝʥʥʝʝ ʧʦʩʪʨʦʝʥʠʝ ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʩʚʦʝʦʙʨʘʟʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʞʠʣʦʛʦ ʟʜʘʥʠʷ, 

ʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʙʲʝʤʥʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʞʠʣʴʷ, ʷʚʣʷ-

ʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʩʪʨʦ-

ʝʥʠʷ ʞʠʣʠʱʘ. 

ʉʚʷʟʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ ʚ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʤ ʞʠʣʦʤ ʦʙʲʝʢʪʝ, ʤʦʛʫʪ ʙʳʪʴ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʠ ʚʳʨʘʞʘʶʪʩʷ ʢʘʢ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʧʝʰʝʭʦʜ-

ʥʳʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ). ɺʩʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʩʚʷʟʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʛʫʪ ʙʳʪʴ ʚʠʟʫʘʣʴʥʳʤʠ. ʇʦʵʪʦʤʫ 

ʦʥʠ ʤʦʛʫʪ ʚʳʨʘʞʘʪʴʩʷ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʟʨʠ-

ʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ ʣʠʙʦ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʠ-

ʟʫʘʣʴʥʳʭ ʢʘʜʨʦʚ, ʠ ʦʥʠ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʮʝʧʴ ʚʧʝʯʘʪʣʝʥʠʡ ʦʪ ʞʠ-

ʣʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʦʪ ʞʠʣʦʡ ʦʙʲʝʢʪ ʧʦʪʦʤ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʠʥʪʝʟʠʨʫʶʱʠʡ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ. 

ʊʘʢʘʷ ʚʥʝʰʥʷʷ ʬʦʨʤʘ ʞʠʣʠʱʘ ʚʳʨʘʞʘʝʪ ʚʥʫʪ-

ʨʝʥʥʝʝ ʧʦʩʪʨʦʝʥʠʝ ʠ ʩʦʟʜʘʝʪ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫ-

ʛʠʤʠ ʞʠʣʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʨʝʜʫ, 

ʚ ʢʦʪʦʨʦʡ ʞʠʣʠʱʝ ʨʘʟʤʝʱʘʝʪʩʷ. ʉʧʝʮʠʬʠʯʝʩʢʦʝ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ // 

ʊʝʭʥʠʯʝʩʢʘʷ ʕʩʪʝʪʠʢʘ. ï 1973. ï ˉ8) [14, ʩ. 169].  
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ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʞʠʣʠʱʘ ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʚʥʝʰ-

ʥʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʩʚʦʝʦʙʨʘʟʠʝ ʝʛʦ ʧʦʩʪʨʦʝʥʠʷ [4]. 

 

ɺʓɺʆɼʓ 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʜʣʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʠ ʨʘʟ-

ʚʠʪʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, ʯʝʣʦʚʝʢ ʚʩʝʛʜʘ ʠʥʪʝʨʝʩʦʚʘʣʩʷ 

ʚʦʧʨʦʩʘʤʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʵʪʦ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠ-

ʣʠʱʘ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʝʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. 

ɿʜʝʩʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ ʞʠʣʠʱʘ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. 

ɺʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʙʲʝʤʥʳʭ ʬʦʨʤ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ï ɻ ʪʦ ʞʠʚʦʝ ʩʦʟʝʨʮʘʥʠʝ, ʦʧʳʪ 

ʠ ʘʙʩʪʨʘʢʪʥʦʝ ʤʳʰʣʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʆʥʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʟʨʠʪʝʣʷ ʚ ʧʨʦʮʝʩʩʠʠ ʝʛʦ ʜʚʠʞʝʥʠʷ. ʇʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʘʷ ʬʦʨʤʘ ʪʨʝʭʤʝʨʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʨʘʩʢʨʳʚʘʝʪʩʷ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʦ ʚʩʝʡ ʩʚʦʝʡ ʧʦʣʥʦʪʝ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʨʠʪʝʣʴʥʳʭ ʚʧʝʯʘʪʣʝʥʠʡ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʨʠʪʝʣʴʥʳʭ ʚʦʩʧʨʠʷʪʠʡ 

ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʭʘʨʘʢʪʝʨ ʠ ʩʧʦʩʦʙʳ ʧʝ-

ʨʝʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʵʪʦʤʫ, ʦʜ-

ʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʟʫʘʣʴʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʘʨʭʠʪʝʢ-

ʪʫʨʥʘʷ ʬʦʨʤʘ ʞʠʣʠʱʘ. 

ʆʥʪʦʣʦʛʠʷ ʢʘʢ ʬʠʣʦʩʦʬʩʢʦʝ ʫʯʝʥʠʝ ʦ ʩʫʱʥʦʤ 

ʚʢʣʶʯʘʝʪ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʚʦʡʩʪʚʘ ʠ ʫʩʣʦʚʠʷ ʙʳ-

ʪʠʷ ï ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ, ʜʚʠʞʝʥʠʝ ʠ ʬʦʨʤʫ. ɺ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʡ ʦʥʪʦʣʦʛʠʠ ʧʦʣʴʟʫʶʪʩʷ ʣʠʰʴ ʢʘʪʝʛʦʨʠ-

ʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʬʦʨʤʳ, ʤʘʩʩʳ, ʦʙʨʘʟʘ ʠʣʠ ʩʪʠʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʨʭʠʪʝʢʪʫʨʘ, ʪʨʘʜʠʮʠʦʥʥʦ ʚʦʩʧʨʠ-

ʥʠʤʘʝʪʩʷ ʢʘʢ ʥʝʢʦʝ ʟʘʩʪʳʚʰʝʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ 

ʢʘʤʥʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʨʭʠʪʝʢʪʫʨʘ ʜʚʠʞʝʪʩʷ ʠ ʵʚʦ-

ʣʶʮʠʦʥʠʨʫʝʪ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʥʘ ʧʦʜ-

ʯʠʥʷʝʪʩʷ ʟʘʢʦʥʘʤ ʨʠʪʤʘ, ʤʝʪʨʘ, ʤʘʩʰʪʘʙʘ ʠ ʧʨʦʧʦʨ-

ʮʠʡ. ʇʦʵʪʦʤʫ, ʜʚʠʞʝʥʠʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʦʥʪʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠ ʧʨʝʜʝʣʴʥʦ ʦʙ-

ʱʝʝ ʧʦʥʷʪʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʬʦʨʤʦʦʙʨʘ-

ʟʦʚʘʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʠʥʪʝʟ ʬʦʨʤʦʦʙʨʘʟʫʶ-

ʱʠʭ ʢʘʪʝʛʦʨʠʡ ʚʳʷʚʣʷʝʪ ʩʠʩʪʝʤʫ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʬʫʥʢʮʠʠ ï ʬʦʨʤʳ ï ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʜʚʠʞʝʥʠʷ ï ʦʙ-

ʨʘʟʘ [8]. 

ɺ ʠʪʦʛʝ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ, ʧʦʢʘʟʘʥʳ ʜʝʡʩʪʚʠʷ 

ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʜ ʦʩ-

ʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʬʦʨʤʳ 

ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ ʞʠʣʠʱʘ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ 

ʚʠʜʦʚ ʢʘʢ: ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ, ʪʝʢʪʦʥʠʯʥʦʩʪʴ, 

ʩʪʨʫʢʪʫʨʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʦʨʛʘʥʠʯʥʦʩʪʴ, 

ʦʙʨʘʟʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʚ ʛʦʨʦʜʘʭ ʟʘʯʘʩʪʫʶ ʧʨʦ-

ʠʩʭʦʜʠʪ ʫʪʨʘʪʘ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʮʝʥ-

ʥʦʩʪʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ. ʉʘʤʘʷ ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ 

ʵʪʦʛʦ ʷʚʣʝʥʠʷ ï ʯʫʞʝʨʦʜʥʦʩʪʴ ʧʣʘʩʪʠʢʠ ʚ ʬʦʨʤʦʦʙ-

ʨʘʟʦʚʘʥʠʠ ʥʦʚʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʝ. ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦ-

ʙʣʝʤʫ ʚ ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʧʨʘʢ-

ʪʠʢʝ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʦʞʜʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʪʨʘ-

ʜʠʮʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʠ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ ʧʣʘʩʪʠʢʠ ï ʢʘʢ ʦʙʲʝʤʥʦʡ, ʪʘʢ ʠ ʧʣʘʩʪʠʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺʦʪ ʵʪʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʞʠʣʠʱʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʚʘʞʥʝʡʰʠʤʠ 

ʥʘʫʯʥʳʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʘʜʘʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʞʠʣʠʱʘ. 
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The existing tendencies push the different countries governments to changes in migration legislation, creation 

of the new principles of migration services organization and using of experience of countries which achieved 

bigger success in a migration question. In article are considered the main directions of migration policy of Canada 

and the states of the European Union and possibilities of adopting for Russian Federation regions.  

ɸʥʥʦʪʘʮʠʷ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʧʦʜʪʘʣʢʠʚʘʶʪ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʨʘʟʥʳʭ ʩʪʨʘʥ ʢ ʠʟʤʝʥʝʥʠʷʤ ʤʠʛʨʘʮʠʦʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʛʨʘʮʠʦʥʥʳʭ ʩʣʫʞʙ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʧʳʪʘ 

ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʜʦʙʠʣʠʩʴ ʚ ʤʠʛʨʘʮʠʦʥʥʦʤ ʚʦʧʨʦʩʝ ʙʦʣʴʰʝʛʦ ʫʩʧʝʭʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʂʘʥʘʜʳ ʠ ʛʦʩʫʜʘʨʩʪʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʌ.  

Keywords: migration, migration policy, international experience, illegal migration, security 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʛʨʘʮʠʷ, ʤʠʛʨʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ, ʥʝʣʝʛʘʣʴʥʘʷ ʤʠʛʨʘʮʠʷ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʧʦʜʪʘʣʢʠʚʘʶʪ ʧʨʘ-

ʚʠʪʝʣʴʩʪʚʘ ʨʘʟʥʳʭ ʩʪʨʘʥ ʢ ʠʟʤʝʥʝʥʠʷʤ ʤʠʛʨʘʮʠʦʥ-

ʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʛʨʘʮʠʦʥʥʳʭ ʩʣʫʞʙ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʦʧʳʪʘ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʜʦʙʠʣʠʩʴ ʚ ʤʠʛʨʘʮʠʦʥ-

ʥʦʤ ʚʦʧʨʦʩʝ ʙʦʣʴʰʝʛʦ ʫʩʧʝʭʘ. ʉʨʝʜʠ ʩʪʨʘʥ, ʢʦʪʦ-

ʨʳʝ ʢʘʞʫʪʩʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʨʘʩʩʤʦʪ-

ʨʝʥʠʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʂʘʥʘʜʫ ʠ ʛʦʩʫʜʘʨʩʪʚʘ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ. 

ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ ʧʦʜʪʘʣʢʠʚʘʶʪ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʨʘʟʥʳʭ ʩʪʨʘʥ ʥʘ ʠʟʤʝʥʝʥʠʷ ʤʠʛʨʘʮʠ-

ʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʠʛʨʘʮʠ-

ʦʥʥʳʭ ʩʣʫʞʙ ʠ ʧʝʨʝʥʠʤʘʥʠʷ ʦʧʳʪʘ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ 

ʜʦʙʠʣʠʩʴ ʚ ʤʠʛʨʘʮʠʦʥʥʦʤ ʚʦʧʨʦʩʝ ʙʦʣʴʰʝʛʦ 

ʫʩʧʝʭʘ. ʈʘʩʪʫʱʠʝ ʵʬʬʝʢʪʳ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʩʨʝʜʠ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʦʛʨʝʩʩ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʠʝ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʧʨʦʛʨʝʩʩʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʦʙʲʝʜʠʥʝ-

ʥʠʝ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ ʠʟ ʥʝʛʘʪʠʚʥʳʭ ï ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʡ ʪʝʨʨʦʨʠʟʤ, ʢʦʣʦʩʩʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʠ ʨʘʟʚʠʚʘʶ-

ʱʠʭʩʷ, - ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʚʳʟʚʘʣʠ ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʤʘʩʩʦʚʳʡ ʨʦʩʪ ʤʠʛʨʘʮʠʠ. ʉʝʛʦʜʥʷ ʤʠ-

ʛʨʘʮʠʷ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʨʫʜʦʚʘʷ, ʫʯʝʙʥʘʷ ʠʣʠ 

ʧʨʦʩʪʦ ʪʫʨʠʩʪʠʯʝʩʢʘʷ, - ʩʪʘʣʘ ʧʦʚʩʝʤʝʩʪʥʳʤ, ʙʳʩʪ-

ʨʦʨʘʟʚʠʚʘʶʱʠʤʩʷ ʷʚʣʝʥʠʝʤ. ʀ ʦʪ ʪʦʛʦ ʢʘʢ ʛʦʩʫʜʘʨ-

ʩʪʚʦ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʤʠʛʨʘʮʠʦʥʥʫʶ ʧʦ-

ʣʠʪʠʢʫ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʩʦʮʠ-

ʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʤʠ-

ʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʘ ʩʚʦʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʀʥʦʛʜʘ ʧʨʦʱʝ ʠ ʵʬ-

ʬʝʢʪʠʚʥʝʝ ʘʜʘʧʪʠʨʦʚʘʪʴ ʯʫʞʦʡ ʦʧʳʪ, ʯʝʤ ʩʦʟʜʘʪʴ 

ʯʪʦ-ʣʠʙʦ ʥʦʚʦʝ ʩ ʥʫʣʷ.  

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʨʝʰʝʥʠʡ ʚ ʟʘʨʫʙʝʞʥʦʡ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠ-

ʪʠʢʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʦʧʳʪ ʩʪʨʘʥ ɽʚʨʦʧʝʡ-

ʩʢʦʛʦ ʉʦʶʟʘ (ʩʦʩʪʦʷʱʝʛʦ ʠʟ 28 ʛʦʩʫʜʘʨʩʪʚ) ʠ ʂʘ-

ʥʘʜʳ. ʆʧʳʪ ʜʘʥʥʳʭ ʩʪʨʘʥ ʢʘʞʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝ-

ʨʝʩʥʳʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʆʙʱʘʷ ʢʦʥʮʝʧʮʠʷ, ʚʳʨʘʙʦʪʘʥʥʘʷ ʟʘʧʘʜʥʳʤʠ 

ʩʪʨʘʥʘʤʠ, ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩ-

ʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʤʠʛʨʘʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-

ʟʜʘʪʴ ʧʦʣʠʪʠʢʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʜʚʫʭ ʘʩʧʝʢʪʘʭ.  

ʄʠʛʨʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ 

ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʧʦʣʠʪʠʢ. ʕʪʦ ʧʨʝʚʝʥʪʠʚʥʘʷ ʧʦ-

ʣʠʪʠʢʘ, ʧʦʣʠʪʠʢʘ ʘʜʤʠʩʩʠʠ, ʧʦʣʠʪʠʢʘ ʢʦʥʪʨʦʣʷ ʠ 

ʧʦʣʠʪʠʢʘ ʠʥʪʝʛʨʘʮʠʠ. 

ʇʨʝʚʝʥʪʠʚʥʘʷ ʧʦʣʠʪʠʢʘ ï ɻ ʪʦ ʧʦʣʠʪʠʢʘ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʢʦ-

ʪʦʨʳʭ, ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʧʨʠʥʠʤʘʶ-

ʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɼʘʥʥʘʷ ʧʦʣʠʪʠʢʘ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʜʦʛʦʚʦʨʝʥʥʦʩʪʷʭ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʪʧʨʘʚʣʷʶʪ ʠ ʧʨʠʥʠʤʘʶʪ ʤʠʛʨʘʥʪʦʚ, ʯʪʦʙʳ, ʥʝ ʜʦ-

ʭʦʜʷ ʜʦ ʛʨʘʥʠʮʳ ʫʞʝ ʦʧʨʝʜʝʣʷʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘ-

ʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʛʨʘʥʪʦʚ.  

ʇʦʣʠʪʠʢʘ ʘʜʤʠʩʩʠʠ ï ɻ ʪʦ ʧʦʣʠʪʠʢʘ ʦʪʙʦʨʘ. ʉʦ-

ʟʜʘʶʪʩʷ ʩʝʣʝʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦ-

ʦʪʚʝʪʩʪʚʠʷ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʧʫʩʢ ʤʠ-

ʛʨʘʥʪʦʚ ʯʝʨʝʟ ʛʨʘʥʠʮʫ. ʇʦʣʠʪʠʢʘ ʢʦʥʪʨʦʣʷ ï ʩʦʟʜʘ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʤʠʛʨʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ ʥʘ ʛʨʘʥʠʮʝ. ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦʣʠ-

ʪʠʢʫ ʠʥʪʝʛʨʘʮʠʠ ï ʵʪʘ ʧʦʣʠʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ 
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ʘʜʘʧʪʘʮʠʠ ʤʠʛʨʘʥʪʦʚ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʦʮʠʦ-ʢʫʣʴ-

ʪʫʨʥʦʡ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʉʘʤʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʧʦʣʠʪʠʢʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ ï 

ʵʪʦ ʧʦʣʠʪʠʢʘ ʘʜʤʠʩʩʠʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʧʦʣʠʪʠʢʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʧʦ ʢʦʪʦ-

ʨʳʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʦʧʫʩʢ ʤʠʛʨʘʥʪʦʚ ʥʘ 

ʛʨʘʥʠʮʝ. ʉʨʝʜʠ ʪʘʢʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

- ʆʛʨʘʥʠʯʝʥʠʷ ʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʠʤʤʠʛʨʘʥʪʦʚ; ʚʦʟʨʘʩʪʥʦʛʦ ʮʝʥʟʘ (ʦʙʳʯʥʦ 

ʚ ʧʨʝʜʝʣʘʭ 20ð40 ʣʝʪ); ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴ-

ʥʦʛʦ ʦʙʣʠʢʘ ʠʤʤʠʛʨʘʥʪʦʚ. 

- ɺʨʝʤʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ï ʧʦ ʩʨʦʢʫ ʧʨʝʙʳʚʘ-

ʥʠʷ. 

- ʂʘʯʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ï ʩʪʘʞ ʨʘʙʦʪʳ ʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ. 

- ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʧʨʠʦʨʠʪʝʪʳ (ʢʨʘʡʥʝ ʚʘʞʥʳ 

ʜʣʷ ʢʨʫʧʥʦʡ ʩʪʨʘʥʳ) ï ʧʨʠʦʨʠʪʝʪʳ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʠʛʨʘʥʪʦʚ ʚ ʨʝʛʠʦʥʳ, ʛʜʝ ʠʭ ʪʨʫʜ ʥʝʦʙʭʦʜʠʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʜʝʡʩʪʚʫʝʪ 

ʙʝʟʚʠʟʦʚʳʡ ʨʝʞʠʤ ʜʣʷ ʩʪʨʘʥ ʫʯʘʩʪʥʠʮ. ʉʘʤʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ɽʉ (ɽʚʨʦʧʝʡʩʢʠʡ 

ʩʦʶʟ) ʫʞʝ ʩʯʠʪʘʶʪʩʷ ʜʦʩʪʦʡʥʳʤʠ ʜʣʷ ʧʦʜʦʙʥʦʡ 

ʩʚʦʙʦʜʥʦʡ ʤʠʛʨʘʮʠʠ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʥʘ 

ʚʟʛʣʷʜ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʥʝ ʥʝʩʝʪ ʨʠʩʢʦʚ 

ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʅʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ ʦʙ ʦʪʥʦʰʝʥʠʠ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʉʦʶʟʘ ʢ ʙʝʞʝʥʮʘʤ. ɺ 2015 ʛʦʜʘ ʨʝʰʝʥʠʷ ɽʚʨʦʧʝʡ-

ʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠ-

ʪʠʢʠ (ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠʝʤʘ ʙʝʞʝʥʮʝʚ) ʚʚʝʣʦ ɽʚʨʦ-

ʧʝʡʩʢʠʡ ʉʦʶʟ ʚ ʛʣʫʙʦʢʠʡ ʤʠʛʨʘʮʠʦʥʥʳʡ ʢʨʠʟʠʩ. 

ɺʦʟʥʠʢ ʦʥ ʚ ʩʚʷʟʠ ʩ ʤʥʦʛʦʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦ-

ʪʦʢʘ ʙʝʞʝʥʮʝʚ ʠʟ ɸʬʨʠʢʠ ʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ. ɽʚ-

ʨʦʧʝʡʩʢʠʡ ʉʦʶʟ ʥʝ ʩʧʨʘʚʠʣʩʷ ʩ ʟʘʜʘʯʝʡ ʨʘʟʤʝʱʝ-

ʥʠʷ ʤʠʛʨʘʥʪʦʚ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʤʘʩʩʦʚʳʝ 

ʙʝʩʧʦʨʷʜʢʠ ʠ ʥʝʜʦʚʦʣʴʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ ʢʦʨʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ.  

ɼʘʥʥʳʡ ʤʠʛʨʘʮʠʦʥʥʳʡ ʢʨʠʟʠʩ ʩʪʘʣ ʩʘʤʳʤ 

ʢʨʫʧʥʳʤ ʩʦ ʚʨʝʤʝʥ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. ʊʦʣʴʢʦ 

ʟʘ 2015 ʛʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɽʚʨʦʧʳ ʧʨʠʙʳʣʦ ʙʦʣʝʝ 

700 ʪʳʩʷʯ ʙʝʞʝʥʮʝʚ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʭʦʜʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʙʝʞʝʥʮʝʚ ʧʦʛʠʙʣʦ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʤʠʛʨʘʥʪʦʚ ʠʟ ɸʬʨʠʢʠ [1, 3]. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʨʠʪʦʢʘ ʪʘʢʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʚʦʝʥʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʚ ʨʝʛʠʦʥʘʭ, ʦʪʢʫʜʘ ʧʨʠʙʳʣʠ ʙʝʞʝʥʮʳ.  

ʄʠʛʨʘʮʠʦʥʥʳʡ ʢʨʠʟʠʩ ʥʘʩʪʫʧʠʣ ʧʦ ʩʣʝʜʫʶ-

ʱʠʤ ʧʨʠʯʠʥʘʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʟʷʪʴ ʟʘ ʧʨʠʤʝʨ ʥʝ-

ʵʬʬʝʢʪʠʚʥʦʡ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʇʨʠʯʠʥʳ: 

- ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ: ʬʝʜʝʨʘʣʴ-

ʥʳʝ ʙʶʜʞʝʪʳ ʩʪʨʘʥ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʥʝ ʫʯʠʪʳ-

ʚʘʣʠ ʪʘʢʠʝ ʢʦʣʦʩʩʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʙʝʞʝʥʮʝʚ; 

- ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʤʠʛʨʘʮʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ 

ʧʦ ʨʘʩʩʝʣʝʥʠʶ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʤʠʛʨʘʥʪʦʚ;  

- ʦʪʩʫʪʩʪʚʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʙʝʞʝʥ-

ʮʝʚ; 

- ʥʝʭʚʘʪʢʘ ʧʝʨʩʦʥʘʣʘ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʤʠʛʨʘʥ-

ʪʘʤʠ; 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɽʚʨʦʩʪʘʪʘ, ʩʪʨʘʥʳ ɽʚʨʦʧʳ 

ʧʨʠʥʷʣʠ 672 ʪʳʩʷʯʠ ʟʘʷʚʦʢ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʙʝ-

ʞʠʱʘ [5]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʦʙʣʘʜʘʥʠʝ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ, 

ʦʩʚʝʱʘʶʱʝʡ ʚʩʝ ʩʬʝʨʳ ʤʠʛʨʘʮʠʠ, ʢʨʘʡʥʝ ʚʘʞʥʦ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ. 

ʀʥʪʝʨʝʩ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʦʣʠʪʠʢ, ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʥʫʪʨʠ ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ.  

ɻʝʨʤʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʨʘʥʦʡ ʣʠʜʝʨʦʤ ʧʦ ʠʤʤʠ-

ʛʨʘʮʠʠ. ʇʦ ʜʘʥʥʳʤ ʅʝʤʝʮʢʦʡ ʩʣʫʞʙʳ ʩʪʘʪʠʩʪʠʢʠ 

ʦʢʦʣʦ 20% ʞʠʪʝʣʝʡ ɻʝʨʤʘʥʠʠ ʷʚʣʷʶʪʩʷ ʤʠʛʨʘʥ-

ʪʘʤʠ [4]. 

ʇʦʣʠʪʠʢʘ ʌʈɻ (ʌʝʜʝʨʘʣʴʥʘʷ ʨʝʩʧʫʙʣʠʢʘ ɻʝʨ-

ʤʘʥʠʷ) ʠʤʝʝʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʧʦʣʠʪʠʢʫ ʘʜʤʠʩʩʠʠ. 

ɿʜʝʩʴ ʩʦʟʜʘʥ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ ʦʪʙʦʨʘ ʜʣʷ ʛʨʘʞʜʘʥ 

ʛʦʩʫʜʘʨʩʪʚ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ. ʉʫ-

ʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʯʠʥ ʜʣʷ ʚʨʝ-

ʤʝʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʝʨʤʘʥʠʠ ʠ ʙʦ-

ʣʝʝ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʠʛʨʘʥʪʘʤ, ʧʦ-

ʣʫʯʘʶʱʠʤ ʚʠʜ ʥʘ ʞʠʪʝʣʴʩʪʚʦ. ʉʨʝʜʠ ʥʠʭ: 

ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ ʧʨʝʙʳʚʘʥʠʷ, ʟʥʘʥʠʝ ʷʟʳʢʘ, ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʨʠʛʦʜʥʦʩʪʴ ʠ ʜʨʫʛʠʝ. 

ɺʦ ʌʨʘʥʮʠʠ ʚʦʧʨʦʩʘʤʠ ʤʠʛʨʘʮʠʠ ʟʘʥʠʤʘʝʪʩʷ 

ʨʷʜ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʂʦʥʪʨʦʣʴ ʤʠʛʨʘ-

ʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʄʠʥʠʩʪʝʨʩʪʚʦ ɺʥʫʪʨʝʥʥʠʭ ʜʝʣ. 

ɺ ʦʙʱʝʤ ʠ ʮʝʣʦʤ, ʤʠʛʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʭʦʞʘ ʩ 

ʨʦʩʩʠʡʩʢʦʡ, ʦʥʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ, ʨʝʛʫʣʠ-

ʨʫʝʪʩʷ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ, ʦʩʥʦʚʥʦʡ 

ʪʠʧ ʤʠʛʨʘʮʠʠ ï ʪʨʫʜʦʚʘʷ, ʭʦʪʷ ʝʩʪʴ ʦʪʣʠʯʠʷ. 

ɻʣʘʚʥʘʷ ʨʘʟʥʠʮʘ ʚ ʙʦʣʝʝ ʞʝʩʪʢʦʤ ʢʦʥʪʨʦʣʝ ʥʘʜ 

ʪʨʫʜʦʚʦʡ ʤʠʛʨʘʮʠʝʡ. ʏʪʦʙʳ ʤʠʛʨʘʥʪ ʤʦʛ ʧʦʣʫʯʠʪʴ 

ʤʝʩʪʦ, ʨʘʙʦʪʦʜʘʪʝʣʴ ʜʦʣʞʝʥ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʥʠ ʦʜʠʥ 

ʞʠʪʝʣʴ ʌʨʘʥʮʠʠ ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʤʠʛʨʘʥʪʘ ʥʘ 

ʥʸʤ. 

ɺ ʐʚʝʮʠʠ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʟʘʥʠʤʘ-

ʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ. ɺʪʦʨʳʤ ʫʨʦʚ-

ʥʝʤ ʤʠʛʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʤʠʛʨʘʮʠʦʥ-

ʥʳʡ ʜʝʧʘʨʪʘʤʝʥʪ.  

ɺ ʐʚʝʮʠʠ ʥʝʪ ʦʪʜʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʠ-

ʛʨʘʥʪʘʤ, ʢʨʦʤʝ ʪʝʭ, ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʠʛʨʘʮʠʦʥ-

ʥʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʐʚʝʮʠʷ ʩʪʨʘʥʘ, ʨʝʰʘʶʱʘʷ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʧʨʠʚʣʝʯʝʥʘ ʤʠ-

ʛʨʘʥʪʦʚ. ʊʘʢʞʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʪ ʥʝʞʝʣʘʪʝʣʴʥʦʡ 

ʤʠʛʨʘʮʠʠ ʐʚʝʮʠʶ ʩʧʘʩʘʝʪ ʩʫʨʦʚʳʡ ʢʣʠʤʘʪ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʤʠʛʨʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʂʘʥʘʜʳ. ɺ ʤʠʛʨʘʮʠʦʥ-

ʥʦʡ ʧʦʣʠʪʠʢʝ ʜʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʩʫʱʝʩʪʚʫʶʪ ʧʦ-

ʚʝʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ. ʉʘʤʘ ʩʠʩʪʝʤʘ, ʩʦʛʣʘʩʥʦ ʂʦʥʩʪʠ-

ʪʫʮʠʠ ʂʘʥʘʜʳ, ʠʤʝʝʪ ʜʚʘ ʫʨʦʚʥʷ ï ʬʝʜʝʨʘʣʴʥʳʡ ʠ 

ʤʝʩʪʥʳʡ. ʄʝʩʪʥʳʡ ʫʨʦʚʝʥʴ ʦʙʷʟʘʥ ʥʘ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ ʦ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʚ ʤʠʛʨʘʥʪʘʭ, ʬʝʜʝʨʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʘʥʠʤʘ-

ʝʪʩʷ ʢʚʦʪʠʨʦʚʘʥʠʝʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ, ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʠʛʨʘʥʪʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨ-

ʩʪʚʘ. 

ʊʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʠʛʨʘʥʪʳ ʜʦʣʞʥʳ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʩʦʢʠʤ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ ʪʨʝʙʦ-

ʚʘʥʠʷʤ. ɿʘʩʝʣʷʶʪʩʷ ʦʥʠ ʩʪʨʦʛʦ ʥʘ ʪʝʭ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʛʜʝ ʠʭ ʪʨʫʜ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ, ʝʩʣʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʚ ʧʦʜʦʙʥʦʤ ʩʧʝʮʠʘʣʠʩʪʝ ʥʝʪ, ʠʣʠ ʤʠ-

ʛʨʘʥʪ ʥʝ ʧʨʦʭʦʜʠʪ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ, ʝʤʫ ʦʪʢʘʟʳʚʘʶʪ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʤʠʛʨʘʮʠʠ 

ʠʣʠ ʞʠʪʝʣʴʩʪʚʝ.  
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ʄʠʛʨʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʂʘʥʘʜʳ, ʥʘ ʚʟʛʣʷʜ ʘʚ-

ʪʦʨʘ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʤʠʛʨʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʩʪʨʘʥʫ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ. ʕʪʦ ʢʨʘʡʥʝ ʚʘʞʥʘʷ ʧʦʣʠʪʠʢʘ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʢʘʢ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʠʩʭʦ-

ʜʷʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʦ ʚʠʥʝ ʥʠʟʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʨʘʙʦʯʠʭ ʤʠʛʨʘʥʪʦʚ ʨʫʰʘʪʩʷ ʟʜʘʥʠʷ, ʧʦʧʘʜʘʶʪ 

ʚ ʘʚʘʨʠʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ ʜʨʫʛʦʝ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʈʦʩʩʠʠ ʩʪʦʠʪ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʦʧʳʪ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, 

ʢʦʪʦʨʳʝ ʥʘʨʘʙʦʪʘʣʠ ʨʷʜ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ 

ʦʪʥʦʰʝʥʠʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʦ-

ʪʦʢʦʚ. ʉʪʦʠʪ ʪʘʢʞʝ ʧʨʠʩʤʦʪʨʝʪʴʩʷ ʢ ʥʝʛʘʪʠʚʥʦʤʫ 

ʦʧʳʪʫ, ʯʪʦʙʳ ʥʝ ʧʦʚʪʦʨʷʪʴ ʦʰʠʙʦʢ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʦʧʳʪʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʚʥʝʜʨʠʪʴ ʚ ʈʦʩʩʠʠ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʦʯʝʪʘʥʠʝ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʤʠʛʨʘʮʠʝʡ ʧʦʣʠʪʠʢʠ ʘʜʤʠʩʩʠʠ, ʧʨʝ-

ʚʝʥʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʦʣʠʪʠʢʠ ʢʦʥʪʨʦʣʷ. ʊʘʢʞʝ 

ʩʪʦʠʪ ʧʝʨʝʩʤʦʪʨʝʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ 

ʤʠʛʨʘʥʪʘʤ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠ-

ʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  
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Abstract 

The article considers the role of the correct organization of accounting of fixed assets and suggests ways to 

improve it 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʝʜ-

ʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʨʦʣʴ ʙʫʭ-

ʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʣʫʯʝʥʠʝ 

ʧʦʣʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʤʫʱʝʩʪʚʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘʭ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʜʦʚʝʜʝʥʠʝ ʵʪʠʭ ʩʚʝʜʝʥʠʡ ʜʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʭʛʘʣ-

ʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʚʦʟʨʘʩʪʘʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ. 

ɺʝʜʴ ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʯʝʪʢʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʙʫʭ-

ʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʥʘʨʫʰʝ-

ʥʠʷ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʜʦʣʞʥʦʩʪʥʳʤʠ 

ʣʠʮʘʤʠ. 

ʆʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʢʘʢ ʠ 

ʧʨʝʞʜʝ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ 

ʷʚʣʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʩ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠ-

ʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ (ʨʘʙʦʪ, ʫʩʣʫʛ), ʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ï ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʙʝʟ ʛʨʘʤʦʪʥʦʛʦ ʫʯʝʪʘ ʦʧʝʨʘʮʠʡ ʩ ʦʩʥʦʚ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʘʟ-

ʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪ.ʝ. ʩʘʤʘ ʨʳʥʦʯʥʘʷ ʩʠʩʪʝʤʘ 
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ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʢʦʤʧʣʝʢʩ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ.  

ʉʨʝʜʠ ʧʨʦʙʣʝʤ, ʚʳʜʚʠʥʫʪʳʭ ʧʨʘʢʪʠʢʦʡ ʧʝʨʝ-

ʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʶʪ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʦʪʨʘ-

ʞʝʥʠʝ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʙʘʣʘʥʩʝ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʘʣ-

ʛʦʨʠʪʤʠʟʘʮʠʠ. ɺ 2016 ʛ. ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʧʫʙʣʠʯʥʦʝ 

ʦʙʩʫʞʜʝʥʠʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ çʆʩʥʦʚʥʳʝ 

ʩʨʝʜʩʪʚʘè, ʢʦʪʦʨʳʡ ʟʘʤʝʥʠʪ ʇɹʋ 6/01 çʋʯʝʪ ʦʩʥʦʚ-

ʥʳʭ ʩʨʝʜʩʪʚè ʠ ʚʩʪʫʧʠʪ ʚ ʩʠʣʫ ʩ 2020 ʛ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ ʌʉɹʋ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʪʣʠʯʘʶ-

ʱʠʭʩʷ ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʇɹʋ 6/01. 

ʇʝʨʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʝʜʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʧʦʩʪʘ-

ʚʠʤʳʭ ʜʘʥʥʳʭ, ʢʘʢ ʦʙʳʯʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʯʝʪʥʦʡ ʧʦ-

ʣʠʪʠʢʠ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ (ʢʘʢ ʝʩʣʠ ʙʳ ʩʪʘʥʜʘʨʪ ʧʨʠ-

ʤʝʥʷʣʩʷ ʩ ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʪʨʘʛʠʚʘʝʤʳʭ 

ʠʤ ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ). ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ 

ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ ʙʫʭʛʘʣʪʝʨʫ ʧʨʠʜʝʪʩʷ ʧʨʦʜʝʣʘʪʴ 

ʦʛʨʦʤʥʫʶ ʨʘʙʦʪʫ. 

ʊʦʯʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʘ, ʩʦʩʪʦʷʥʠʷ ʠ 

ʜʚʠʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʠ 

ʪʦʯʥʦʩʪʴ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦ ʤʥʦ-

ʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʠ ʜʦʩʪʦ-

ʚʝʨʥʦ ʧʨʦʚʝʜʝʥʘ ʠʭ ʦʮʝʥʢʘ, ʠʤʝʷ ʚ ʚʠʜʫ ʪʦ, ʯʪʦ ʥʝ-

ʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʥʝ 

ʪʦʣʴʢʦ ʠʩʢʘʟʠʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ, ʥʦ ʠ ʚʳʟʚʘʪʴ: 

- ʥʝʪʦʯʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʘʤʦʨʪʠʟʘʮʠʠ, ʘ ʦʪ-

ʩʶʜʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʦʪʧʫʩʢʥʳʭ ʮʝʥ ʧʨʦʜʫʢʮʠʠ 

(ʨʘʙʦʪ, ʫʩʣʫʛ), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʭʦʜʥʦʩʪʠ, ʨʝʥʪʘ-

ʙʝʣʴʥʦʩʪʠ ʠ ʧʨʠʙʳʣʠ; 

- ʠʩʢʘʞʝʥʠʝ ʩʫʤʤ ʧʨʠʯʠʪʘʶʱʝʛʦʩʷ ʥʘʣʦʛʘ, 

ʢʘʢ ʩ ʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʩ ʧʨʠʙʳʣʠ; 

- ʥʝʧʨʘʚʠʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʙʫʭʛʘʣʪʝʨ-

ʩʢʦʤ ʙʘʣʘʥʩʝ ʩʦʦʪʥʦʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠ ʦʙʦʨʦʪʥʳʭ 

ʩʨʝʜʩʪʚ; 

- ʥʝʚʝʨʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʨʷʜʘ ʪʝʭʥʠʢʦ-ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ: ʠʟʥʦʩ, ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ʚʳʙʳʪʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʷ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝ-

ʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʬʦʥʜʦʦʪʜʘʯʘ, 

ʬʦʥʜʦʝʤʢʦʩʪʴ ʠ ʬʦʥʜʦʚʦʦʨʫʞʝʥʥʦʩʪʴ, ʥʝʚʝʨʥʦ ʙʫ-

ʜʝʪ ʠʩʯʠʩʣʷʪʴʩʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦ-

ʞʝʥʠʡ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʷʭ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʘʢʪʦʚ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʧʦ ʜʚʠʞʝʥʠʶ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

ʚ ʛʨʘʬʠʢʝ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʦʪʩʫʪʩʪʚʫʝʪ ʨʘʟʜʝʣ, 

ʧʦʩʚʷʱʝʥʥʳʡ ʧʝʨʚʠʯʥʦʤʫ ʫʯʝʪʫ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʦʵʪʦʤʫ ʚ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʦʢʫ-

ʤʝʥʪʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʩ ʦʩʥʦʚʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʘ 

ʛʨʘʬʠʢʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʦʨʛʘʥʠʟʘʮʠʠ (ʪʘʙʣʠʮʘ 

1). 

ʆʙʷʟʘʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʛʨʘʬʠʢʘ ʜʦʢʫʤʝʥ-

ʪʦʦʙʦʨʦʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 

06.12.2011 ʛ. ˉ402-ʌɿ çʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè. 

ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʭʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʛʣʘʚʥʦʛʦ 

ʙʫʭʛʘʣʪʝʨʘ, ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʦʨʛʘ-

ʥʠʟʘʮʠʠ.  

ʈʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʦ ʠ ʨʘʚ-

ʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʝ ʦʪʜʝʣʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʦʣʞ-

ʥʦʩʪʥʳʭ ʣʠʮ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨ-

ʞʘʱʝʡʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʚ ʮʝʣʷʭ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʠʞʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫ-

ʤʝʥʪʦʚ (ʧʦʩʪʫʧʣʝʥʠʝ ʦʪ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʣʠʮ, ʦʙʨʘʙʦʪʢʘ, ʧʨʠʥʷʪʠʝ ʢ ʫʯʝʪʫ, ʩʜʘʯʘ ʚ ʘʨʭʠʚ) ʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʛʨʘʬʠʢʦʤ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʌʨʘʛʤʝʥʪ ʛʨʘʬʠʢʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ  

ˉ 

ʬʦʨʤʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʜʦʢʫʤʝʥʪʘ 

ʃʠʮʦ, 

ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʝ 

ʟʘ ʩʦ-

ʩʪʘʚʣʝ-

ʥʠʝ 

ʂʦʣʠ-

ʯʝʩʪʚʦ  

ʵʢʟʝʤ-

ʧʣʷʨʦʚ 

ʉʨʦʢ ʠʩʧʦʣʥʝʥʠʷ 

ʉʨʦʢʠ ʧʝʨʝʜʘʯʠ ʚ ʙʫʭ-

ʛʘʣʪʝʨʠʶ ʜʨʫʛʠʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 

ʉʨʦʢʠ 

ʘʨʭʠʚ-

ʥʦʛʦ 

ʭʨʘʥʝ-

ʥʠʷ 

1 2 3 4 5 6 7 

ʆʉ-1 

ɸʢʪ ʦ ʧʨʠʝʤʝ-ʧʝʨʝ-

ʜʘʯʝ ʦʙʲʝʢʪʘ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

(ʢʨʦʤʝ ʟʜʘʥʠʡ, ʩʦ-

ʦʨʫʞʝʥʠʡ) 

ɹʫʭʛʘʣ-

ʪʝʨ 1 ʢʘ-

ʪʝʛʦʨʠʠ 

2 

ʇʨʠ ʣʶʙʦʤ ʧʝʨʝʤʝ-

ʱʝʥʠʠ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ  

3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ  
10 ʣʝʪ 

ʆʉ-1ʘ 

ɸʢʪ ʦ ʧʨʠʝʤʝ-ʧʝʨʝ-

ʜʘʯʝ ʟʜʘʥʠʷ (ʩʦʦʨʫ-

ʞʝʥʠʷ) 

ɻʣʘʚʥʳʡ 

ʙʫʭʛʘʣ-

ʪʝʨ ʬʠ-

ʣʠʘʣʘ 

(ɻʂ) 

2 

ʇʨʠ ʧʨʠʝʤʝ-ʧʝʨʝ-

ʜʘʯʝ ʟʜʘʥʠʡ (ʩʦʦʨʫ-

ʞʝʥʠʡ) 

3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ  
10 ʣʝʪ 

ʆʉ-2 

ʅʘʢʣʘʜʥʘʷ ʥʘ ʚʥʫʪ-

ʨʝʥʥʝʝ ʧʝʨʝʤʝʱʝ-

ʥʠʝ ʦʙʲʝʢʪʦʚ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

ɹʫʭʛʘʣ-

ʪʝʨ 1 ʢʘ-

ʪʝʛʦʨʠʠ 

3 ʊʦ ʞʝ  
3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ  
10 ʣʝʪ 
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ʆʉ-3 

ɸʢʪ ʦ ʧʨʠʝʤʝ-ʩʜʘʯʝ 

ʦʪʨʝʤʦʥʪʠʨʦʚʘʥ-

ʥʳʭ, ʨʝʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʥʳʭ, ʤʦʜʝʨʥʠ-

ʟʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢ-

ʪʦʚ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ  

ɹʫʭʛʘʣ-

ʪʝʨ 1 ʢʘ-

ʪʝʛʦʨʠʠ 

2 ʊʦ ʞʝ  

3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ (ʚʝʜʝʪʩʷ ʧʦ-

ʦʙʲʝʢʪʥʦ)  

10 ʣʝʪ 

ʆʉ-4 

ɸʢʪ ʦ ʩʧʠʩʘʥʠʠ 

ʦʙʲʝʢʪʘ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ (ʢʨʦʤʝ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ)  

ɿʘʤʝʩʪʠ-

ʪʝʣʴ 

ʛʣʘʚʥʦʛʦ 

ʙʫʭʛʘʣ-

ʪʝʨʘ ʬʠ-

ʣʠʘʣʘ  

2 ʊʦ ʞʝ 
3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ  
10 ʣʝʪ 

ʆʉ-4ʘ 

ɸʢʪ ʦ ʩʧʠʩʘʥʠʠ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ  

ɿʘʤʝʩʪʠ-

ʪʝʣʴ 

ʛʣʘʚʥʦʛʦ 

ʙʫʭʛʘʣ-

ʪʝʨʘ ʬʠ-

ʣʠʘʣʘ 

2 

ʇʨʠ ʣʶʙʦʤ ʧʝʨʝʤʝ-

ʱʝʥʠʠ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ  

3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ  
10 ʣʝʪ 

ʆʉ-4ʙ 

ɸʢʪ ʦ ʩʧʠʩʘʥʠʠ 

ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

(ʢʨʦʤʝ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ) 

ɿʘʤʝʩʪʠ-

ʪʝʣʴ 

ʛʣʘʚʥʦʛʦ 

ʙʫʭʛʘʣ-

ʪʝʨʘ ʬʠ-

ʣʠʘʣʘ 

2 

ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ 

ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

(ʢʨʦʤʝ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ)  

3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ  
10 ʣʝʪ 

ʆʉ-6 

ʀʥʚʝʥʪʘʨʥʘʷ ʢʘʨ-

ʪʦʯʢʘ ʫʯʝʪʘ ʦʙʲ-

ʝʢʪʘ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ  

ɹʫʭʛʘʣ-

ʪʝʨ 1 ʢʘ-

ʪʝʛʦʨʠʠ 

1 

ʉ ʤʦʤʝʥʪʘ ʧʦʩʪʫʧʣʝ-

ʥʠʷ, ʧʦ ʤʝʨʝ ʜʚʠʞʝ-

ʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥ-

ʪʦʚ ʜʦ  

ʤʦʤʝʥʪʘ ʩʧʠʩʘʥʠʷ  

ɺʝʜʝʪʩʷ ʙʫʭʛʘʣʪʝʨʠʝʡ  5 ʣʝʪ 

ʆʉ-14 

ɸʢʪ ʦ ʧʨʠʝʤʝ (ʧʦ-

ʩʪʫʧʣʝʥʠʠ) ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ  

ɹʫʭʛʘʣ-

ʪʝʨ 1 ʢʘ-

ʪʝʛʦʨʠʠ 

1 

ʇʨʠ ʣʶʙʦʤ ʧʝʨʝʤʝ-

ʱʝʥʠʠ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ  

3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ  
5 ʣʝʪ 

ʆʉ-15 

ɸʢʪ ʦ ʧʨʠʝʤʝ-ʧʝʨʝ-

ʜʘʯʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚ ʤʦʥʪʘʞ  

ɹʫʭʛʘʣ-

ʪʝʨ 1 ʢʘ-

ʪʝʛʦʨʠʠ 

1 

ʇʨʠ ʣʶʙʦʤ ʧʝʨʝʤʝ-

ʱʝʥʠʠ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ  

3 ʜʥʷ ʩ ʤʦʤʝʥʪʘ ʫʪʚʝʨ-

ʞʜʝʥʠʷ  
5 ʣʝʪ 

ʆʉ-16 

ɸʢʪ ʦ ʚʳʷʚʣʝʥʥʳʭ 

ʜʝʬʝʢʪʘʭ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ  

ɿʘʤʝʩʪʠ-

ʪʝʣʴ 

ʛʣʘʚʥʦʛʦ 

ʙʫʭʛʘʣ-

ʪʝʨʘ ʬʠ-

ʣʠʘʣʘ 

1 
ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʜʝ-

ʬʝʢʪʦʚ  

ʉʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʜʝ-

ʬʝʢʪʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʨʝʚʠʟʠʠ, ʤʦʥ-

ʪʘʞʘ ʠʣʠ ʠʩʧʳʪʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ  

5 ʣʝʪ 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʘʥʘʣʠʪʠʯʥʦʩʪʠ ʫʯʝʪʘ ʦʩʥʦʚ-

ʥʳʭ ʩʨʝʜʩʪʚ ʚʢʣʶʯʠʪʴ ʚ ʧʣʘʥ ʩʯʝʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʦʚʳʝ ʩʫʙʩʯʝʪʘ ʢ ʩʯʝʪʫ 01 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè ʠ 

02 çɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè. 

ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʩʫʙʩʯʝʪʦʚ ʢ ʩʯʝʪʫ 01 çʆʩʥʦʚ-

ʥʳʝ ʩʨʝʜʩʪʚʘè ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʩʫʙʩʯʝʪʘ: 

-01.02 çʅʝ ʘʤʦʨʪʠʟʠʨʫʝʤʳʝ ʦʩʥʦʚʥʳʝ ʩʨʝʜ-

ʩʪʚʘè; 

-01.04 çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʣʠʟʠʥʛʝè; 

- 01.08 çʆʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʘʚʘ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳè. 

ʂ ʩʯʝʪʫ 02 ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʢʨʳʪʳ ʩʫʙʩʯʝʪʘ: 

-02.01 çɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʫʯʠ-

ʪʳʚʘʝʤʳʭ ʥʘ ʩʯʝʪʝ 01.01è; 

- 02.03 çɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʫʯʠ-

ʪʳʚʘʝʤʳʭ ʥʘ ʩʯʝʪʝ 03è; 

-02.04 çɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʣʠ-

ʟʠʥʛʝè; 

ʀʪʘʢ, ʚ ʩʠʩʪʝʤʫ ʩʫʙʩʯʝʪʦʚ ʢ ʩʯʝʪʫ 01 çʆʩʥʦʚ-

ʥʳʝ ʩʨʝʜʩʪʚʘè ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ ʩʫʙʩʯʝʪ 01.08 çʆʙʲ-

ʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʢʦʪʦ-

ʨʳʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳè, ʘ ʢ ʩʯʝʪʫ 02 çɸʤʦʨʪʠʟʘ-

ʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè - ʩʫʙʩʯʝʪ 02.03 

çɸʤʦʨʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʫʯʠʪʳʚʘʝʤʳʭ ʥʘ 

ʩʯʝʪʝ 03è.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦʟʚʦʣʷʪ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʡ ʫʯʝʪ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʦʧʝʨʘ-

ʮʠʡ ʩ ʦʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘ-

ʢʦʥ ʦʪ 6 ʜʝʢʘʙʨʷ 2011 ʛ. ˉ 402-ʌɿ. 

 

 



18  Scientific journal ñFundamentalis scientiamò ˉ20/2018 

 

2. ʇʦʣʦʞʝʥʠʷ ʧʦ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʫʯʝʪʫ 

çʋʯʝʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚè ʇɹʋ 6/01è: ʫʪʚ. ʧʨʠʢʘʟʦʤ 

ʄʠʥʬʠʥʘ ʈʌ ʦʪ 30.03.2001 ʛ. ˉ 26ʥ  

3. ɾʫʨʘʚʣʝʚʘ, ɽ.ʇ. ʋʯʝʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ: 

ʩʙʣʠʞʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʧʨʘʚʠʣ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ ʩ ʄʉʌʆ / ɽ.ʇ. ɾʫʨʘʚʣʝʚʘ // ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ 

ʥʘʫʢʘ - ʨʝʛʠʦʥʫ. - 2017. - ʉ. 543-544. 

 

ʋɼʂ 338.43:332.14 

 

COMPLEX EVALUATION OF THE LEVEL OF RURAL ECONOMIC DEVELOPMENT 
 

Sava A.P. 

Ph.D. (in Economics), Senior Research Fellow, Doctoral student 

NSC çInstitute of agrarian economicsè 

 

ʂʆʄʇʃɽʂʉʅɸ ʆʎɯʅʂɸ ʈɯɺʅʗ ɽʂʆʅʆʄɯʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ʉɯʃʔʉʔʂʀʍ ʊɽʈʀʊʆʈɯʁ 

 

ʉʘʚʘ ɸ.ʇ. 

ʢ.ʝ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʜʦʢʪʦʨʘʥʪ 

ʅʅʎ çɯʥʩʪʠʪʫʪ ʘʛʨʘʨʥʦʾ ʝʢʦʥʦʤʽʢʠè 

 

Abstract 

Existing methodological approaches to the study of economic processes in rural areas have been analyzed by 

the author for this purpose; scientific methods are substantiated and a system of criteria and indicators for assessing 

the rural development is formed. 

The author's approach to the application of the methodological approach in the process of researching the 

economic components of rural areas development has been formed. Complex assessment of the condition, devel-

opment of rural areas and the mathematical functions of interpretation of the research results are determined. 

The economic assessment of the status of rural areas structurally should include an analysis of its organiza-

tional development, the development of entrepreneurship as an economic basis. A comprehensive assessment of 

the state of rural areas is carried out, which will ensure the identification and proof of the impact of economic 

growth on the level of their development. 

ɸʥʦʪʘʮʽʷ 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʝʪʦʜʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʟ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʨʦʟʚʠʪʢʫ ʩʽʣʴ-

ʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʟʘ ʝʢʦʥʦʤʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʪʘ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʘʚʪʦʨʦʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ; ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʫʢʦʚʽ ʤʝʪʦʜʠ ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʩʠʩʪʝʤʫ ʢʨʠʪʝʨʽʾʚ, ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʧʦ-

ʢʘʟʥʠʢʽʚ ʟ ʦʮʽʥʢʠ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɽʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʩʪʨʫʢʪʫʨʥʦ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʾʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʩʪʘʥʦ-

ʚʣʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʷʢ ʝʢʦʥʦʤʽʯʥʦʛʦ ʙʘʟʠʩʫ. ɿʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʷʚʣʝʥʥʷ ʪʘ ʜʦʚʝʜʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘ ʨʽʚʝʥʴ ʾʭ ʨʦ-

ʟʚʠʪʢʫ. 

Keywords: research methodology, estimation, economic index, rural areas, development. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʮʽʥʢʘ, ʝʢʦʥʦʤʽʯʥʠʡ ʽʥʜʝʢʩ, ʩʽʣʴʩʴʢʽ ʪʝʨʠʪʦʨʽʾ, ʨʦʟʚʠʪʦʢ. 

 

ɺʩʪʫʧ. ʅʘ ʧʨʘʢʪʠʮʽ ʝʤʧʽʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʩ-

ʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʫʷʚʣʝʥʥʷ ʧʨʦ ʮʽʥʥʽʩʪʴ, ʨʽʚʝʥʴ ʘʙʦ ʟʥʘʯʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʦʥʘ ʩʣʫʛʫʻ ʧʝʨʝʜʫʤʦ-

ʚʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʽʩʥʫʶʯʦʛʦ 

ʩʪʘʥʫ, ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʟʙʝʨʝʞʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʝʭʘʥʽʟʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʟʚʠʪʢʦʤ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʆʮʽʥʢʘ ʩʪʘʥʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʘʥʘʣʽʟ ʾʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʩʪʘʥʦʚ-

ʣʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʷʢ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʙʘʟʠʩʫ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʤʝʭʘʥʽʟʤ ʨʝʘ-

ʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʚʠʪʢʫ [1, 2, 3, 4]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ, ʱʦ ʦʭʦʧʣʶʻ ʚʩʽ ʩʢʣʘʜʦʚʽ 

ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʩʝ-

ʦʭʦʧʣʶʶʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ ʚ ʝʢʦʥʦʤʽʮʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. 

ɺʠʚʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʟʫʤʦʚʠʣʦ ʚʠʜʽʣʝʥʥʷ ʦʩ-

ʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʮʽʥʢʠ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʢʽʣʴʢʦʤʘ 

ʚʘʨʽʘʥʪʘʤʠ ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʚʥʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢʠʭ ʫʪʚʦʨʝʥʴ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟ-

ʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʖ. ɼ. 

ʐʤʽʜʪ ʽ ɺ. ɸ. ɼʝʥʠʩʝʥʢʦ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʩʠʩʪʝʤʫ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʯʦʪʠʨʠ ʘʛʨʝʛʦʚʘʥʠʭ 

ʩʢʣʘʜʦʚʠʭ: ʚʠʨʦʙʥʠʮʪʚʦ, ʨʠʥʦʢ, ʨʝʛʽʦʥʘʣʴʥʽ ʬʽ-

ʥʘʥʩʠ, ʷʢʽʩʪʴ ʞʠʪʪʷ [5, ʩ. 7-13]. 

ʅʝʜʦʣʽʢʦʤ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʠʢʠ, ʥʘ ʥʘʰ ʧʦʛ-

ʣʷʜ, ʻ ʾʾ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʷʢʠʡ ʥʝ ʚʽʜʦʙʨʘʞʘʻ 

ʩʧʝʮʠʬʽʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɺʚʘʞʘʶʯʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʩʠʣʫ ʦʙ'ʻʢ-

ʪʠʚʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʧʨʠʯʠʥ ʦʩʥʦʚʥʠʤ ʽ ʬʘʢʪʠʯʥʦ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʚʠʜʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʟʘʡʥʷʪʦʩʪʽ ʚ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʨʷʜ ʝʢʦʥʦʤʽʩ-

https://elibrary.ru/item.asp?id=29790484
https://elibrary.ru/item.asp?id=29790484
https://elibrary.ru/item.asp?id=29790484
https://elibrary.ru/item.asp?id=29790298
https://elibrary.ru/item.asp?id=29790298
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ʪʽʚ ʧʨʦʧʦʥʫʶʪʴ ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʾʭ ʨʦʟʚʠʪʢʫ ʚ ʨʦ-

ʟʨʽʟʽ ʯʦʪʠʨʴʦʭ ʙʣʦʢʽʚ: ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥ-

ʮʽʘʣʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯ-

ʥʦʛʦ, ʣʶʜʩʴʢʦʛʦ ʽ ʬʽʥʘʥʩʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʽʚ [2, ʩ. 48-

54; 4]. 

ʇʨʠ ʮʴʦʤʫ ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʦʭʦʧʣʶʶʪʴ 

ʣʠʰʝ ʧʝʚʥʽ ʛʘʣʫʟʝʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩ-

ʪʝʤʠ, ʚʠʙʽʨʢʦʚʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʩʦʮʽʘʣʴʥʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

ʊʘ ʟʘʛʘʣʦʤ ʝʚʦʣʶʮʽʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʥʘʧʨʷʤʽ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʧʨʦʜʝʤʦʥ-

ʩʪʨʫʚʘʣʘ ʚʝʢʪʦʨ ʜʦ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ. ʊʘʢ, ʥʘ ʜʫ-

ʤʢʫ ɺ.ʗ.ʋʥʛʫʨʷʥ, ʜʣʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʨʦ-

ʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʝʦʙʭʽʜʥʦ ʚʽʜʽʙʨʘʪʠ 

ʧôʷʪʴ ʩʢʣʘʜʦʚʠʭ: ʜʝʤʦʛʨʘʬʽʯʥʫ ʩʠʪʫʘʮʽʶ ʪʘ ʩʪʫʧʽʥʴ 

ʤʽʛʨʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ; ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʪʝʥ-

ʮʽʘʣ ʪʘ ʨʽʚʝʥʴ ʽ ʷʢʽʩʪʴ ʞʠʪʪʷ ʤʝʰʢʘʥʮʽʚ ʩʝʣʘ; ʥʘʷʚ-

ʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ 

ʽʥʞʝʥʝʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʫʧ-

ʨʘʚʣʽʥʥʷ ʩʽʣʴʩʴʢʠʤ ʨʦʟʚʠʪʢʦʤ [6]. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʚ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʙʣʦʢʦʚʦʾ ʦʮʽʥʢʠ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠ-

ʪʦʨʽʡ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʽ ʦʮʽʥʦʯʥʽ ʙʘʟʠʩʠ (ʙʣʦʢʠ) ʧʨʠʨʦʜʥʦʛʦ, 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʣʶʜʩʴʢʦʛʦ (ʩʦʮʽʘʣʴʥʦʛʦ) ʧʦʪʝʥʮʽʘ-

ʣʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ [7, ʩ. 307]. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʟʥʘʯʥʽʡ ʫʚʘʟʽ 

ʥʘʫʢʦʚʮʽʚ ʜʦ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ, ʜʦʩʽ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʧʨʘʮʴʦʚʘʥʽ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʨʽʚʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦ-

ʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ɼʝʷʢʽ ʜʦ-

ʩʣʽʜʥʠʢʠ ʦʙʤʝʞʫʶʪʴʩʷ ʘʥʘʣʽʟʦʤ ʧʨʦʩʪʦʨʦʚʦʾ ʘʩʠ-

ʤʝʪʨʽʾ ʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʨʦʟʚʠʪʢʫ ʘʙʦ ʨʦʟ-

ʤʽʱʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʜʥʘʢ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʽ ʧʝʨʩʧʝʢ-

ʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʣʠʰʝ ʟʘ ʨʝʟʫʣʴ-

ʪʘʪʠ ʚ ʘʛʨʘʨʥʽʡ ʯʠ ʩʦʮʽʘʣʴʥʽʡ ʩʬʝʨʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʥʝ 

 ̒ʜʦʨʝʯʥʠʤ. ʆʮʽʥʢʘ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʩʽʤʘ ʩʢʣʘ-

ʜʦʚʠʤʠ: ʝʢʦʥʦʤʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ [8, 

9]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʜʦʮʽʣʴʥʦ ʨʦʟʨʽʟʥʷʪʠ ʦʮʽʥʢʫ ʨʽ-

ʚʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʷʢ 

ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʦʢʘʟʥʠʢʘ ʽ ʦʮʽʥʢʫ ʾʾ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʫʧʨʘʚʣʽʥʥʷ ʷʢ ʚʠʭʽ-

ʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʤʝʪʦʜʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʟ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʟʘ ʝʢʦʥʦʤʽʯʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʪʘ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʛʘʣʦʤ ʤʝʪʦʜʠʢʘ 

ʦʮʽʥʢʠ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʧʦʣʷʛʘʻ 

ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʝʢʦʥʦʤʽʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʤʝʪʦʜʠʯʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʘʨʽʾ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ 

ʤʥʦʞʠʥ [10]. 

ʅʝʭʘʡ G ï ʣʽʥʛʚʽʩʪʠʯʥʘ ʟʤʽʥʥʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʽ-

ʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ. ɿʘʟʥʘʯʠʤʦ, ʱʦ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ G ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽ-

ʘʣʴʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʎʶ ʟʘʣʝʞʥʽʩʪʴ ʤʦ-

ʞʥʘ ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

G = f (X, Y, Z),  (1) 

ʜʝ ʍ ï ʩʫʢʫʧʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ; Y ï 

ʩʫʢʫʧʥʽʩʪʴ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ; Z ï ʩʫʢʫʧʥʽʩʪʴ ʝʢʦ-

ʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɿʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʘʣʛʦʨʠ-

ʪʤʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʽ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʚʽ-

ʜʧʦʚʽʜʘʶʪʴ ʪʨʴʦʤ ʙʣʦʢʘʤ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ ʥʘʡ-

ʙʽʣʴʰ ʚʘʛʦʤʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʽ ʜʦʮʽʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʟʘʜʘʥʦʾ ʪʝʤʘʪʠʢʠ. 

ɿʤʽʥʥʘ X (ʝʢʦʥʦʤʽʯʥʠʡ ʙʣʦʢ), ʱʦ ʚʭʦʜʠʪʴ ʜʦ G 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʘ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʪʘ ʚʨʘʭʦʚʫʻ 

ʨʷʜ ʧʦʢʘʟʥʠʢʽʚ: 

X = f (ʍ1, ʍ2, ʍ3, ʍ4),   (2) 

ʜʝ ʍ1 ï ʽʥʜʠʢʘʪʦʨ çʈʽʚʝʥʴ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷè (ʚʢʣʶʯʘʻ 3 ʧʦʢʘʟʥʠʢʘ); ʍ2 ï ʽʥʜʠʢʘʪʦʨ çʈʽ-

ʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫè (9 ʧʦʢʘʟʥʠʢʽʚ); ʍ3 ï 

ʽʥʜʠʢʘʪʦʨ çʈʽʚʝʥʴ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽè (3 

ʧʦʢʘʟʥʠʢʘ); ʍ4 ï ʽʥʜʠʢʘʪʦʨ çʈʽʚʝʥʴ ʧʽʜʧʨʠʻʤʥʠʮʴ-

ʢʦʾ ʘʢʪʠʚʥʦʩʪʽè (5 ʧʦʢʘʟʥʠʢʽʚ). 

ɼʦʮʽʣʴʥʠʤ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʪʘʢʦʞ ʧʦʨʽʚʥʷʥʥʷ 

ʽʟ ʥʘʡʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ, ʷʢʠʡ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ ʜʦ-

ʩʣʽʜʞʫʚʘʥʽʡ ʩʫʢʫʧʥʦʩʪʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʽʜʪʨʠʤʫʻ 

ʧʨʦʬʝʩʦʨ ɸ. ʃʽʩʦʚʠʡ, ʷʢʠʡ ʧʨʦʧʦʥʫʻ ʧʨʠ ʚʠʟʥʘ-

ʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʽʥʜʝʢʩʽʚ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝ-

ʨʠʪʦʨʽʡ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘ-

ʯʝʥʴ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ. ɿʘ 

ʪʘʢʠʭ ʫʤʦʚ ʬʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ [11, c. 38]: 
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I - ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ ʨʦʟʚʠʪʢʫ ʽ-ʦʾ 

ʩʽʣʴʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ; 
ij

f - ʬʘʢʪʠʯʥʠʡ ʦʙʩʷʛ j-ʛʦ ʯʘʩʪ-

ʢʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʢʨʠʪʝʨʽʶ) ʧʦ ʽ-ʡ ʩʽʣʴʩʴʢʽʡ ʪʝʨʠ-

ʪʦʨʽʾ; 
ji

fmax - ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʙʩʷʛ j-ʛʦ ʯʘʩʪʢʦ-

ʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦ ʚʩʽʭ ʽ-ʭ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ.  

ɿʛʽʜʥʦ ʮʽʻʾ ʬʦʨʤʫʣʠ ʟʘʤʽʩʪʴ ʟʥʘʯʝʥʥʷ çmaxè 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʨʤʘʪʠʚʥʝ ʘʙʦ ʩʪʘʥʜʘʨ-

ʪʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʚʢʘʟʘʥʠʡ ʧʽʜʭʽʜ. 

ʏʘʩʪʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝ-

ʨʠʪʦʨʽʡ ʟʘ ʝʢʦʥʦʤʽʯʥʠʤ ʙʣʦʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʤʘʪʠʤʝ 

ʚʠʛʣʷʜ ʥʘʩʪʫʧʥʦʾ ʬʦʨʤʫʣʠ: 

4
4321 ʍʍʍʍɯʝʢʦʥ ÖÖÖ= ,  (4) 

ʜʝ ʝʢʦʥI  ï ʯʘʩʪʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʚʠʪʢʫ ʝʢʦ-

ʥʦʤʽʯʥʦʛʦ ʙʣʦʢʫ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʽʣʴ-

ʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʤʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʟʘ-

ʙʝʟʧʝʯʠʪʴ ʚʠʷʚʣʝʥʥʷ ʪʘ ʜʦʚʝʜʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʽʚ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘ ʨʽʚʝʥʴ ʾʭ ʨʦʟʚʠʪʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ʆʜʥʠʤ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʧʠʪʘʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴ-

ʢʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʚʠʷʚʣʝʥʥʷ ʪʘ ʜʦʚʝʜʝʥʥʷ ʩʪʘʣʦʛʦ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʪʝʤʧʘʤʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩ-

ʪʘʥʥʷ, ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʩʦʮʽʫʤʫ ʪʘ ʥʘʣʝʞʥʠʤ ʩʪʘ-

ʥʦʤ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦ-

ʥʦʚʘʥʘ ʥʘʤʠ ʩʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦ-

ʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʪʨʴʦʤʘ ʙʣʦʢʘʤʠ: 

ʝʢʦʥʦʤʽʯʥʠʤ, ʩʦʮʽʘʣʴʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤ. ʂʦʞʝʥ ʽʟ 

ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʙʦʨʦʤ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ, ʱʦ ʟʛʨʫʧʦʚʘʥʽ ʥʘ ʽʥʜʠʢʘʪʦʨʘʤʠ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʦʟʥʘʢʠ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 
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ɽʢʦʥʦʤʽʯʥʠʡ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʦʪʠʨʤʘ ʽʥ-

ʜʠʢʘʪʦʨʘʤʠ, ʜʦ ʷʢʦʛʦ ʟʘʛʘʣʦʤ ʚʭʦʜʷʪʴ 20 ʧʦʢʘʟʥʠ-

ʢʽʚ. ʋʩʽ ʚʦʥʠ ʚ ʢʦʤʧʣʝʢʩʽ ʬʦʨʤʫʶʪʴ ʦʮʽʥʢʫ ʨʦʟʚʠ-

ʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘ ʢʨʠʪʝʨʽʷʤʠ: ʨʝʩʫʨʩʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʽʥʚʝʩʪʠʮʽʡ-

ʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʈʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʦʮʽ-

ʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʞʠʪʝʣʽʚ ʧʣʦʱʝʶ ʟʝʤʝʣʴ, ʦʙôʻʤʦʤ ʧʨʽʩʥʦʾ 

ʚʦʜʠ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʠʤʠ ʫʛʽʜ-

ʜʷʤʠ. ɽʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʟʘʛʘʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫ-

ʻʪʴʩʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠ-

ʚʽʰʠʭ ʛʘʣʫʟʝʡ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʘ ʪʘʢʦʞ ʧʦ-

ʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʪʘ ʽʥʬʣʷʮʽʾ. 

ʈʦʟʚʠʪʦʢ ʥʝ ʤʦʞʣʠʚʠʡ ʙʝʟ ʽʥʚʝʩʪʫʚʘʥʥʷ ʢʘʧʽʪʘʣʫ, 

ʪʦʤʫ ʤʠ ʜʦʩʣʽʜʠʣʠ ʨʽʚʝʥʴ ʽʥʚʝʩʪʫʚʘʥʥʷ ʷʢ ʚ ʩʝʨʝ-

ʜʠʥʽ ʢʨʘʾʥʠ, ʪʘʢ ʽ ʟʟʦʚʥʽ. ʆʩʪʘʥʥʽʡ ʽʥʜʠʢʘʪʦʨ ʩʚʽʜ-

ʯʠʪʴ ʧʨʦ ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ ʘʢʪʠʚʥʽʩʪʴ ʩʫʙʻʢʪʽʚ ʨʽʟ-

ʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʬʦʨʤ. 

ʊʦʞ, ʨʽʚʝʥʴ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʨʰʫ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʥʘʷʚʥʽʩʪʶ ʧʣʦʱ ʟʝʤʝʣʴ ʛʦʩʧʦʜʘʨ-

ʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ 1 ʦʩʦʙʫ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 

ʢʨʘʾʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 1,37 ʛʘ, ʧʨʠ ʮʴʦʤʫ 

ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ. ɺʨʘʭʦʚʫʶʯʠ, 

ʱʦ ʟʝʤʣʷ ï ʮʝ ʨʝʩʫʨʩ ʦʙʤʝʞʝʥʠʡ ʫ ʧʣʦʱʽ, ʘ ʡʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʯʠ-

ʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʪʦ ʧʦʢʘʟʥʠʢ ʚʚʘʞʘʻʤʦ ʜʝʩ-

ʪʠʤʫʣʷʪʦʨʦʤ. ɯʟ ʚʪʨʘʪʦʶ ʟʥʘʯʥʦʶ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦ-

ʨʽʡ ʚʽʥ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ 

ʥʝ ʻ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ. 

ʑʦʜʦ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʧʠʪʥʦʶ ʚʦ-

ʜʦʶ, ʪʦ ʩʠʪʫʘʮʽʷ ʥʘʩʪʫʧʥʘ. ɿʘʛʘʣʦʤ ʥʘ ʤʝʰʢʘʥʮʷ 

ʢʨʘʾʥʠ ʧʨʠʧʘʜʘʻ 0,73 ʪʠʩ. ʤ3 ʥʘ ʨʽʢ (ʫ ʩʪʘʚʢʘʭ, ʚʦʜʦ-

ʩʭʦʚʠʱʘʭ ʽ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣʘʭ). ɿʘ ʚʠʩʥʦʚʢʘʤʠ ʝʢ-

ʩʧʝʨʪʽʚ ʮʴʦʛʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʥʘ ʥʘʰ ʧʦʛ-

ʣʷʜ, ʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʠʤʠ ʫʛʽʜ-

ʜʷʤʠ (ʧʣʦʱʽ ʣʽʩʽʚ ʪʘ ʣʽʩʦʧʦʢʨʠʪʠʭ ʧʣʦʱ, ʟʝʤʝʣʴ ʧʽʜ 

ʚʦʜʦʶ, ʚʽʜʢʨʠʪʠʭ ʟʘʙʦʣʦʯʝʥʠʭ ʟʝʤʝʣʴ), ʯʘʩʪʢʘ ʷʢʠʭ 

ʫ ʩʪʨʫʢʪʫʨʽ ʟʝʤʝʣʴ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʙʘʣʘʥ-

ʩʦʚʘʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʘʢʝ 

ʩʝʨʝʜʥʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʢʣʘʜʘʻ 0,25, ʪʦʙʪʦ ʧʨʠʨʦ-

ʜʥʽ ʫʛʽʜʜʷ ʩʢʣʘʜʘʶʪʴ ʚʩʴʦʛʦ 25 ʚʽʜʩʦʪʢʽʚ, ʨʝʰʪʘ ï 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʪʨʝʙ ʛʨʦʤʘʜʷʥ ʯʠ ʩʫʙʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ, ʚʯʝʥʽ-ʝʢʦʣʦʛʠ ʩʪʚʝʨ-

ʜʞʫʶʪʴ, ʱʦ ʪʘʢʘ ʯʘʩʪʢʘ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 40 ʜʦ 60 

ʚʽʜʩʦʪʢʽʚ. 

ɿʘ ʢʦʞʥʠʤ ʦʙʨʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʘʤʠ ʨʦʟʨʘʭʦ-

ʚʘʥʦ ʽʥʜʝʢʩ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʽ 

ʽʥʜʝʢʩʠ ʩʚʽʜʯʠʪʠʤʫʪʴ ʧʨʦ ʨʽʚʝʥʴ ʩʚʦʛʦ ʩʪʘʥʦʚʠʱʘ 

ʜʦ ʥʘʡʢʨʘʱʦʾ ʚʝʣʠʯʠʥʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʫʢʫʧʥʦ-

ʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ çʈʽʚʝʥʴ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè 

ʇʦʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʜʝʢʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʈʦʢʠ 

2013 2014 2015 2016 ʍʩʝʨ 

ʭ̔11 
ʇʣʦʱʘ ʟʝʤʝʣʴ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ 

ʦʜʥʫ ʦʩʦʙʫ, ʛʘ 
0,41 0,39 0,39 0,39 0,39 

ʭ̔12 
ʆʙôʻʤ ʧʨʽʩʥʦʾ ʚʦʜʠ ʫ ʩʪʘʚʢʘʭ, ʚʦʜʦʩʭʦʚʠʱʘʭ ʽ 

ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣʘʭ ʥʘ ʦʜʥʫ ʦʩʦʙʫ, ʪʠʩ.ʤ3 
0,51 0,54 0,54 0,54 0,53 

ʭ̔13 
ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʠʤʠ ʫʛʽʜʜʷʤʠ, 

% 
0,42 0,42 0,42 0,42 0,42 

ɯʍ1 ɯʥʜʝʢʩ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ 0,445 0,445 0,445 0,445 0,445 

ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʫʥʢʠ ʘʚʪʦʨʘ ʥʘ ʧʽʜʩʪʘʚʽ ʜʞʝʨʝʣ [12]  

 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʪʘʙʣʠʮʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʥʜʝʢʩʠ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʢʘʪʦʨʘ çʈʽʚʝʥʴ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷè ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʯʝʥʥʷ 0,39, 0,53 ʪʘ 

0,42. ɿʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʍ1 ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʨʽʚʝʥʴ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚ ʷʢʠʡ ʚʢʣʶ-

ʯʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ. ɺʨʘʭʦʚʫ-

ʶʯʠ ʪʝ, ʱʦ ʢʦʞʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʥʘʤʠ ʧʨʠʩʚʦʻʥʦ 

ʧʨʦʧʦʨʮʽʡʥʫ ʚʘʛʫ ʚʧʣʠʚʫ ʥʘ ʽʥʜʠʢʘʪʦʨ, ʡʦʛʦ ʨʦʟʨʘ-

ʭʦʚʫʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

3
1312111 ʭʭʭʍ ʽʽʽɯ ÖÖ= .   (5) 

ʊʘʢʠʤ ʯʠʥʦʤ, ɯʍ1 ʟʘ ʢʦʞʝʥ ʨʽʢ ʪʘ ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʻ 0,445, ʱʦ ʩʚʽʜʯʠʪʴ ʟʘ ʥʘʰʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʪʠʧʦʣʦʛʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ ʩʽʣʴ-

ʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 3 ʪʠʧ ʘʙʦ çʟʘʜʦʚʽʣʴʥʠʡè. 

ʅʘʩʪʫʧʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʝʢʦʥʦʤʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʚʠʨʦʙ-

ʥʠʯʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʩʝʢʪʦʨʽʚ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʉʶʜʠ ʪʘʢʦʞ ʚʢʣʶʯʝʥʽ ʧʦ-

ʢʘʟʥʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʝʬʝʢʪʠ-

ʚʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʚ ʩʫʢʫʧʥʦʩʪʽ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʚʠʨʦʙʥʠʯʠʡ ʧʦʪʝʥʮʽʘʣ ʛʘʣʫʟʝʡ, ʷʢʽ ʬʦʨʤʫ-

ʶʪʴ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʚʘʣʦʚʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦ-

ʜʫʢʪʫ; ʪʝʥʜʝʥʮʽʾ ʫ ʜʠʥʘʤʽʯʥʦʤʫ ʨʦʟʨʽʟʽ; ʩʪʘʥ ʪʘ 

ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʪʚʘʨʠʥʥʠʮ-

ʪʚʘ ʷʢ ʩʦʮʽʘʣʴʥʦ ʬʦʨʤʫʶʯʦʾ ʧʽʜʛʘʣʫʟʽ; ʝʢʩʧʦʨʪʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʢʨʘʾʥʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʽʥʬʣʷʮʽʡʥʽ ʨʠʟʠʢʠ. 

ʊʦʞ, ʩʧʦʯʘʪʢʫ ʤʠ ʦʮʽʥʠʣʠ ʦʙʩʷʛ ʨʝʘʣʽʟʦʚʘʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ (ʪʦʚʘʨʽʚ, ʧʦʩʣʫʛ) ʥʘ 1 ʦʩʦʙʫ. 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʧʦ ʢʨʘʾʥʽ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝ-

ʨʽʦʜ ʩʪʘʥʦʚʠʚ 38,8 ʪʠʩ. ʛʨʥ. ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʥʘ-

ʯʥʝ ʟʨʦʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ. 

ʆʜʥʘʢ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʮʷ ʧʦʟʠʪʠʚʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦ-

ʷʩʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʥʽʞ 

ʚʠʨʦʙʥʠʯʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʻ ʥʘʩʪʫʧʥʠʡ ʧʦʢʘʟʥʠʢ - 

ʽʥʜʝʢʩ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʘʢ, ʟʥʘʯʝʥʥʷ ʧʝʨ-

ʰʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʨʦʢʫ ʚ ʨʽʢ ʟʨʦʩʪʘʣʦ ï ʟ 29,8 ʜʦ 50,6 

ʪʠʩ. ʛʨʥ. ɸʣʝ ʫ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʽʥʜʝʢʩ ʧʨʦʤʠʩʣʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʩʪʘʥʦʚʠʚ ʤʝʥʰʝ ʦʜʠʥʠʮʽ ʪʘ ʤʘʚ ʪʝʥʜʝʥʮʽʾ 
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ʜʦ ʧʘʜʽʥʥʷ ï ʟ 95,7 ʜʦ 87,0 ʚʽʜʩʦʪʢʽʚ. ɯ ʣʠʰʝ ʟʘ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ 2016 ʨʦʢʫ ʧʝʨʝʚʠʱʠʚ ʧʦʧʝʨʝʜʥʽʡ ʨʽʢ ʥʘ 

2,3%. 

ʂʨʘʱʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʫ ʯʠʥʦʚʥʠʮʴʢʦʤʫ ʪʘ 

ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʷʢ ʪʨʘʜʠʮʽʡʥʦ ʙʘʟʦʫʪʚʦʨʶ-

ʶʯʠʡ ʩʝʢʪʦʨ ʝʢʦʥʦʤʽʢʠ ʜʣʷ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʪʘ ʤʽʩʮʷ ʧʨʦʞʠ-

ʚʘʥʥʷ. ɹʝʟʫʤʦʚʥʦ, ʮʷ ʛʘʣʫʟʴ ʻ ʦʜʥʽʻʶ ʽʟ ʧʦʪʫʞʥʠʭ 

ʨʫʰʽʡʥʠʭ ʩʠʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʪʘ 

ʥʝ ʻʜʠʥʦʶ, ʦʩʢʽʣʴʢʠ ʾʾ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʦʩʥʦ-

ʚʦʶ ʫ ʝʬʝʢʪʠʚʥʦʤʫ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ ʙʽʣʴʰ ʷʢ 

12 ʤʣʥ. ʦʩʽʙ. 

ʆʪʞʝ, ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦ-

ʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ 1 ʦʩʦʙʫ ʙʫʚ ʩʪʘ-

ʙʽʣʴʥʠʤ ʪʘ ʩʢʣʘʜʘʚ 5,8 ʪʠʩ. ʛʨʥ. ʎʝ ʤʘʡʞʝ ʫ 7 ʨʘʟʽʚ 

ʤʝʥʰʝ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʰʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʫ 

ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʘ ʥʝ ʣʠʰʝ ʦʜʥʽʻʾ ʽʟ ʥʠʭ. 

ʇʦʟʠʪʠʚʥʠʤ ʫ ʮʴʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʻ ʩʪʘʙʽ-

ʣʴʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʽʚ ʨʦʩʪʫ ʚʘʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮ-

ʪʚʘ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ï ʫ ʩʝʨʝʜ-

ʥʴʦʤʫ ʥʘ 104,3 ʚʽʜʩʦʪʢʠ. 

ʆʢʨʝʤʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʠ ʚʠʜʽʣʠʣʠ ʯʘʩʪʢʫ ʧʨʦ-

ʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʮʝʡ ʩʝ-

ʛʤʝʥʪ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʚʽʜʽʛʨʘʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʪʘʥʦʚʣʝʥʥʽ ʝʢʦʥʦʤʽʯʥʦʾ (ʟʘʙʝʟʧʝ-

ʯʠʪʴ ʝʬʝʢʪʠʚʥʫ ʜʠʚʝʨʩʠʬʽʢʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ), ʩʦ-

ʮʽʘʣʴʥʦʾ (ʨʦʟʰʠʨʠʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʮʝʚʣʘʰʪʫ-

ʚʘʥʥʷ ʪʘ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝ-

ʚʦʩʪʽ) ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ (ʩʧʨʠʷʪʠʤʝ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ) ʩʢʣʘʜʦʚʠʭ ʫ ʨʦ-

ʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ʆʜʥʘʢ ʷʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ, 

ʩʠʪʫʘʮʽʷ ʥʝ ʥʘʡʢʨʘʱʘ. ʏʘʩʪʢʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠ-

ʮʪʚʘ ʧʦʩʪʽʡʥʦ ʟʥʠʞʫʻʪʴʩʷ: ʟ 30,4 ʚʽʜʩʦʪʢʽʚ ʫ 2013 

ʨʦʮʽ ʜʦ 27,3 ʫ 2016 ʨʦʮʽ (ʚ ʩʝʨʝʜʥʴʦʤʫ ï 29,2). 

ʇʦʨʷʜ ʽʟ ʮʠʤ, ʥʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ ʧʨʦ ʩʬʝʨʫ ʪʦʨ-

ʛʽʚʣʽ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʢʣʶʯʦʚʠʭ ʩʝʢʪʦʨʽʚ ʥʘʮʽʦʥʘʣʴ-

ʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʫ ʬʫʥʢʮʽ-

ʦʥʫʚʘʥʥʽ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ 

ʥʘ 1 ʦʩʦʙʫ ʩʫʙôʻʢʪʠ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʨʝʘʣʽʟʦʚʫ-

ʶʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 23,1 ʪʠʩ. ʛʨʥ. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʩ-

ʪʽʡʥʝ ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʪʦʚʘʨʦʦʙʦʨʦʪ ʟʙʽʣʴ-

ʰʫʻʪʴʩʷ ʽ ʫ 2016 ʨʦʮʽ ʩʪʘʥʦʚʠʚ 27,6 ʪʠʩ. ʛʨʥ., ʱʦ 

ʩʚʽʜʯʠʪʴ ʘʙʦ ʧʨʦ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʢʫʧʽʚʝʣʴʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ, ʘʙʦ ʽʥʬʣʷʮʽʡʥʦʛʦ ʯʠʥʥʠʢʘ. 

ʋ ʮʠʭ ʚʽʜʥʦʩʠʥʘʭ ʚʧʣʠʚ ʽʥʬʣʷʮʽʾ ʻ ʥʘʜʪʦ ʚʽʜʯʫ-

ʪʥʠʤ ʯʝʨʝʟ ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʽʥʜʝʢʩʫ ʩʧʦʞʠʚʯʠʭ 

ʮʽʥ. ɿʘʛʘʣʦʤ, ʱʦʨʦʢʫ ʮʽʥʠ ʟʨʦʩʪʘʶʪʴ ʥʘ 120,3 ʚʽʜ-

ʩʦʪʢʠ, ʭʦʯʘ ʫ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘʚʽʪʴ 

ʜʝʬʣʷʮʽʷ (ʮʝ ʩʢʦʨʽʰʝ ʚʠʥʷʪʦʢ, ʯʠʤ ʧʨʘʚʠʣʦ) ï ʫ 

2013 ʨʦʮʽ. 

ʑʦʜʦ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʦ ʟʘ-

ʛʘʣʴʥʠʡ ʝʢʩʧʦʨʪ ʋʢʨʘʾʥʠ ʥʘ ʞʘʣʴ ʥʝ ʧʝʨʝʢʨʠʚʘʻ 

çʚʭʽʜʥʠʡè ʽʤʧʦʨʪ ʫ ʩʝʨʝʜʠʥʫ ʢʨʘʾʥʠ. ʊʘʢ, ʢʦʝʬʽʮʽ-

ʻʥʪ ʧʦʢʨʠʪʪʷ ʝʢʩʧʦʨʪʦʤ ʽʤʧʦʨʪʫ ʩʪʘʥʦʚʠʪʴ 0,94 ʽ 

ʣʠʰʝ ʫ 2015 ʨʦʮʽ ʩʢʣʘʚ 1,02, ʱʦ ʙʫʣʦ ʥʘʩʣʽʜʢʦʤ ʟʥʘ-

ʯʥʦʾ ʣʽʙʝʨʘʣʽʟʘʮʽʾ ʚʽʜʥʦʩʠʥ ʟ ʢʨʘʾʥʘʤʠ ɭʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʷ 2. ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ çʈʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫè 

ʇʦʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʜʝʢʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʈʦʢʠ 

2013 2014 2015 2016 ʍʩʝʨ 

ʭ̔21 
ʆʙʩʷʛ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ (ʪʦ-

ʚʘʨʽʚ, ʧʦʩʣʫʛ) ʥʘ ʦʜʥʫ ʦʩʦʙʫ, ʪʠʩ.ʛʨʥ. 
0,28 0,31 0,39 0,48 0,36 

ʭ̔22 ɯʥʜʝʢʩ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, % 0,69 0,65 0,63 0,74 0,68 

ʭ̔23 
ɺʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩ-

ʪʚʘ ʥʘ ʦʜʥʫ ʦʩʦʙʫ, ʪʠʩ.ʛʨʥ. 
0,42 0,44 0,42 0,45 0,43 

ʭ̔24 ɯʥʜʝʢʩ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, % 0,80 0,72 0,67 0,75 0,74 

ʭ̔25 ʏʘʩʪʢʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ, % 0,57 0,55 0,56 0,51 0,55 

ʭ̔26 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʪʠʩ.ʛʨʥ. 
0,53 0,60 0,59 0,73 0,61 

ʭ̔27 
ʆʙʦʨʦʪ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʥʘ ʦʜʥʫ ʦʩʦʙʫ, 

ʪʠʩ.ʛʨʥ. 
0,54 0,58 0,67 0,77 0,64 

ʭ̔28 ʂʦʝʬʽʮʽʻʥʪ ʧʦʢʨʠʪʪʷ ʝʢʩʧʦʨʪʦʤ ʽʤʧʦʨʪʫ 0,20 0,24 0,25 0,23 0,23 

ʭ̔29 ɯʥʜʝʢʩ ʩʧʦʞʠʚʯʠʭ ʮʽʥ, % 0,99 0,79 0,69 0,88 0,84 

ɯʍ2 ɯʥʜʝʢʩ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ 0,504 0,511 0,516 0,574 0,529 

ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʫʥʢʠ ʘʚʪʦʨʘ ʥʘ ʧʽʜʩʪʘʚʽ ʜʞʝʨʝʣ [12]  

 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʪʘʙʣʠʮʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʥʜʝʢʩʠ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʢʘʪʦʨʘ çʈʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠ-

ʪʢʫè ʤʘʶʪʴ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ. ʊʘʢ, ʽʥʜʝʢʩ ʭ̔21 ʩʢʣʘʜʘʻ 

0,36, ̔ʭ22 ʜʦʨʽʚʥʶʻ 0,68, ʭ̔23 ï 0,43, ʭ̔24 ï 0,74, ̔ʭ25 ï 

0,55, ʭ̔26 ï 0,61, ̔ʭ27 ï 0,64, ʭ̔28 ï 0,23 ʪʘ ʭ̔29 ï 0,84. ʊʘ-

ʢʠʤ ʯʠʥʦʤ, ʚʝʣʠʯʠʥʠ ʚʠʤʽʨʫ ʢʦʞʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ ʧʝʚʥʫ ʯʘʩʪʢʫ ʥʘʡ-

ʢʨʘʱʦʛʦ (ʤʘʢʩʠʤʘʣʴʥʦʛʦ) ʟʥʘʯʝʥʥʷ ʧʦ ʢʨʘʾʥʽ. ɿʘʛʘ-

ʣʦʤ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ 

ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʯʠʩʣʝʥʴ 

ʟʘʛʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʍ2, ʚ ʷʢʠʡ ʚʢʣʶ-

ʯʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ. ɺʨʘʭʦʚʫ-

ʶʯʠ ʪʝ, ʱʦ ʢʦʞʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʥʘʤʠ ʧʨʠʩʚʦʻʥʦ 

ʧʨʦʧʦʨʮʽʡʥʫ ʚʘʛʫ ʚʧʣʠʚʫ ʥʘ ʽʥʜʠʢʘʪʦʨ, ʡʦʛʦ ʨʦʟʨʘ-

ʭʦʚʫʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

9
2928272625242322212 xxxxxxʭʭʭʍ iiiiiiʽʽʽɯ ÖÖÖÖÖÖÖÖ= (6) 

ʊʘʢʠʤ ʯʠʥʦʤ, ɯʍ2 ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘ-

ʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʻ 0,529, ʱʦ ʩʚʽʜʯʠʪʴ ʟʘ ʥʘʰʠʤʠ 
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ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʪʠʧʦʣʦʛʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ ʩʽʣʴ-

ʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 3 ʪʠʧ ʘʙʦ çʟʘʜʦʚʽʣʴʥʠʡè. ʉʣʽʜ ʟʘ-

ʫʚʘʞʠʪʠ, ʱʦ ʧʨʦʪʷʛʦʤ 2013-2016 ʨʦʢʽʚ ʽʥʜʝʢʩ ʨʦʟ-

ʚʠʪʢʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʚ: ʽʟ ʟʥʘʯʝʥʥʷ 

0,504 ʜʦ 0,574, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ 

ʪʘ ʥʘʙʣʠʞʝʥʥʷ ʡʦʛʦ ʜʦ ʪʠʧʫ 4 ï çʦʧʪʠʤʘʣʴʥʠʡè. 

ʉʫʜʞʝʥʥʷ ʧʨʦ ʨʦʟʚʠʪʦʢ ʥʝ ʤʦʞʥʘ ʫʷʚʠʪʠ ʙʝʟ 

ʟʜʽʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʫ ʨʦʟʙʫʣʦʚʫ ʙʽʟʥʝʩʫ, ʪʦʞ ʜʣʷ 

ʦʮʽʥʢʠ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʦʜʥʠʤ ʽʟ 

ʽʥʜʠʢʘʪʦʨʽʚ ʦʙʨʘʥʦ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ. 

ʋ ʮʽʡ ʛʨʫʧʽ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʦʢʨʝʤʠʣʠ ʪʘʢʽ ʧʦʢʘʟ-

ʥʠʢʠ ʷʢ ʢʘʧʽʪʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ ʥʘ ʦʜʥʫ ʦʩʦʙʫ, ʧʨʷʤʽ 

ʽʥʦʟʝʤʥʽ ʽʥʚʝʩʪʠʮʽʾ ʥʘ ʦʜʥʫ ʦʩʦʙʫ, ʘ ʪʘʢʦʞ ʯʘʩʪʢʫ 

ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʤʠʩʣʠʚʩʪʚʦ ʪʘ ʥʘʜʘʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʦʩʣʫʛ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʪʘʥ ʽʥʚʝʩʪʫ-

ʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʦʩʽʙ ʫ ʥʘʮʽʦʥʘʣʴʥʫ 

ʝʢʦʥʦʤʽʢʫ ʢʨʘʾʥʠ, ʱʦ ʤʘʻ ʙʝʟʧʦʧʩʝʨʜʥʽʡ ʚʧʣʠʚ ʥʘ 

ʧʦʜʘʣʴʰʝ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʦʙʩʷʛ ʢʘʧʽʪʘ-

ʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ 

ʧʝʨʽʦʜ ʥʘ 1 ʦʩʦʙʫ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʧʨʠʧʘʜʘʣʦ 6,5 

ʪʠʩ. ʛʨʥ. ʢʦʰʪʽʚ. ɰʭ ʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʽ ʫ 

2016 ʨʦʮʽ ʩʢʣʘʣʦ 8,5 ʪʠʩ. ʛʨʥ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʫ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʩʢʣʘ-

ʜʦʚʦʾ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʧʨʠʜʽʣʷʻʪʴʩʷ ʛʘʣʫʟʽ ʩʽʣʴ-

ʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥ-

ʮʽʡ ʪʘ ʟʥʘʯʝʥʥʷ ʽʥʚʝʩʪʫʚʘʥʥʷ ʫ ʮʝʡ ʩʝʢʪʦʨ ʥʘʤʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʯʘʩʪʢʫ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʤʠʩʣʠʚʩʪʚʦ ʪʘ ʥʘʜʘʥʥʷ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʦʩʣʫʛ. 

ʊʘʢ, ʧʦʯʠʥʘʶʯʠ ʟ 2013 ʨʦʢʫ ʯʘʩʪʢʘ ʽʥʚʝʩʪʠʮʽʡ 

ʫ ʮʶ ʛʘʣʫʟʴ ʣʠʰʝ ʟʨʦʩʪʘʣʘ: ʟ 7,1 ʚʽʜʩʦʪʢʘ ʜʦ 14,1, 

ʪʦʙʪʦ ʫ ʜʚʽʯʽ ʙʽʣʴʰʝ. ʋ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʧʨʦʤʠʩʣʦ-

ʚʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʝʤʧʘʤʠ ʧʘʜʽʥʥʷ ʦʙʩʷʛʫ ʚʠ-

ʨʦʙʥʠʮʪʚʘ, ʘ ʟʝʤʣʷ ʯʠ ʥʝ ʻʜʠʥʠʡ ʨʝʩʫʨʩ ʜʣʷ ʦʪʨʠ-

ʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ, ʮʝ ʚʠʛʣʷʜʘʻ ʮʽʣʢʦʤ ʟʘ-

ʢʦʥʦʤʽʨʥʦ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠ-

ʪʦʨʽʡ ʻ ʤʽʞʥʘʨʦʜʥʘ ʩʧʽʚʧʨʘʮʷ ʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʽʥʦ-

ʟʝʤʥʠʭ ʧʘʨʪʥʝʨʽʚ ʚ ʽʥʚʝʩʪʫʚʘʥʥʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʝʢ-

ʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʧʦʢʘʟʥʠʢ ʦʙʩʷʛʫ 

ʧʨʷʤʠʭ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʥʘ 1 ʦʩʦʙʫ, ʪʦ ʚ ʩʝʨʝ-

ʜʥʴʦʤʫ ʥʘ ʞʠʪʝʣʷ ʢʨʘʾʥʠ ʧʨʠʧʘʜʘʻ 0,98 ʪʠʩ. ʜʦʣ. 

ʉʐɸ. ɿʘ ʯʦʪʠʨʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʢʽʚ ʟʥʘʯʝʥʥʷ ʧʦ-

ʢʘʟʥʠʢʘ ʧʦʩʪʽʡʥʦ ʟʥʠʞʫʻʪʴʩʷ: ʟ 1,25 ʜʦ 0,89 ʪʠʩ. 

ʜʦʣ. ʉʐɸ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 3. 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʪʘʙʣʠʮʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʥʜʝʢʩʠ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʢʘʪʦʨʘ çʈʽʚʝʥʴ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠ-

ʚʘʙʣʠʚʦʩʪʽè ʤʘʶʪʴ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ. ʊʘʢ, ʽʥʜʝʢʩ ʭ̔31 

ʩʢʣʘʜʘʻ 0,33, ʭ̔32 ʜʦʨʽʚʥʶʻ 0,18, ʭ̔33 ï 0,45. ʊʘʢʠʤ ʯʠ-

ʥʦʤ, ʚʝʣʠʯʠʥʠ ʚʠʤʽʨʫ ʢʦʞʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʦ-

ʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ ʧʝʚʥʫ ʯʘʩʪʢʫ ʥʘʡʢʨʘʱʦʛʦ 

(ʤʘʢʩʠʤʘʣʴʥʦʛʦ) ʟʥʘʯʝʥʥʷ ʧʦ ʢʨʘʾʥʽ. ɿʘʛʘʣʦʤ, ʤʦ-

ʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʤʘʶʪʴ ʥʠʟʴ-

ʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ. 

 

ʊʘʙʣʠʮʷ 3. ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ çʈʽʚʝʥʴ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽè 

ʇʦʟʥʘ-

ʯʝʥʥʷ  

ʽʥʜʝʢʩʫ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʜʝʢʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʈʦʢʠ 

2013 2014 2015 2016 ʍʩʝʨ 

ʭ̔31 ʂʘʧʽʪʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ ʥʘ ʦʜʥʫ ʦʩʦʙʫ, ʪʠʩ.ʛʨʥ. 0,31 0,26 0,33 0,44 0,33 

ʭ̔32 

ʏʘʩʪʢʘ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩ-

ʪʚʦ, ʤʠʩʣʠʚʩʪʚʦ ʪʘ ʥʘʜʘʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʦʩ-

ʣʫʛ, % 

0,12 0,15 0,19 0,25 0,18 

ʭ̔33 
ʇʨʷʤʽ ʽʥʦʟʝʤʥʽ ʽʥʚʝʩʪʠʮʽʾ (ʘʢʮʽʦʥʝʨʥʠʡ ʢʘʧʽʪʘʣ) ʥʘ 

ʦʜʥʫ ʦʩʦʙʫ ʥʘʩʝʣʝʥʥʷ, ʪʠʩ.ʜʦʣ. 
0,57 0,43 0,38 0,40 0,45 

ɯʍ3 ɯʥʜʝʢʩ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ 0,278 0,258 0,290 0,351 0,298 

ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʫʥʢʠ ʘʚʪʦʨʘ ʥʘ ʧʽʜʩʪʘʚʽ ʜʞʝʨʝʣ [12]  

 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʯʠʩʣʝʥʴ 

ʟʘʛʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʍ3, ʚ ʷʢʠʡ ʚʢʣʶ-

ʯʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ. ɺʨʘʭʦʚʫ-

ʶʯʠ ʪʝ, ʱʦ ʢʦʞʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʥʘʤʠ ʧʨʠʩʚʦʻʥʦ 

ʧʨʦʧʦʨʮʽʡʥʫ ʚʘʛʫ ʚʧʣʠʚʫ ʥʘ ʽʥʜʠʢʘʪʦʨ, ʡʦʛʦ ʨʦʟʨʘ-

ʭʦʚʫʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

3
3332313 ʭʭʭʍ ʽʽʽɯ ÖÖ= .   (7) 

ʊʘʢʠʤ ʯʠʥʦʤ, ɯʍ3 ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘ-

ʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʻ 0,298, ʱʦ ʩʚʽʜʯʠʪʴ ʟʘ ʥʘʰʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʪʠʧʦʣʦʛʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ ʩʽʣʴ-

ʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 2 ʪʠʧ ʘʙʦ çʟʘʛʨʦʟʣʠʚʠʡè. ʉʣʽʜ ʟʘ-

ʫʚʘʞʠʪʠ, ʱʦ ʧʨʦʪʷʛʦʤ 2013-2016 ʨʦʢʽʚ ʽʥʜʝʢʩ ʨʦʟ-

ʚʠʪʢʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʚ: ʽʟ ʟʥʘʯʝʥʥʷ 

0,278 ʜʦ 0,351, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ 

ʪʘ ʥʘʙʣʠʞʝʥʥʷ ʡʦʛʦ ʜʦ ʪʠʧʫ 3 ï çʟʘʜʦʚʽʣʴʥʠʡè. 

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʚʠ-

ʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘʤʠ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʚʯʘʪʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ ʘʢʪʠʚʥʽʩʪʴ, ʘʜʞʝ ʜʽʷʣʴ-

ʥʽʩʪʴ ʩʫʙʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʾʭ ʤʘʩʰʪʘʙʠ ʪʘ ʝʬʝ-

ʢʪʠʚʥʽʩʪʴ ï ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʡ ʯʠʥʥʠʢ ʷʢ ʬʦʨ-

ʤʫʚʘʥʥʷ ɺʅʇ, ʪʘʢ ʽ ʩʧʦʩʦʙʫ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ. 

ʆʪʦʞ, ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ çʈʽʚʝʥʴ ʧʽʜʧʨʠʻʤʥʠʮʴ-

ʢʦʾ ʘʢʪʠʚʥʦʩʪʽè ʥʘʤʠ ʦʙʨʘʥʦ ʧôʷʪʴ ʧʦʢʘʟʥʠʢʽʚ: ʢʽʣʴ-

ʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ 10 ʪʠʩ. ʦʩʽʙ ʥʘʷʚʥʦʛʦ ʥʘʩʝ-

ʣʝʥʥʷ; ʯʘʩʪʢʘ ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ; ʬʽʟʠʯʥʽ ʦʩʦʙʠ-

ʧʽʜʧʨʠʻʤʮʽ ʥʘ 10 ʪʠʩ. ʦʩʽʙ ʥʘʷʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ; ʯʘʩ-

ʪʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʥʘʩʝʣʝʥʥʷ; ʯʘʩʪʢʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ ʧʨʠʙʫʪʦʢ. 

ɿʛʽʜʥʦ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ 

ʋʢʨʘʾʥʠ ʥʘ 10 ʪʠʩ. ʦʩʽʙ ʥʘʷʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʩʝʨʝ-

ʜʥʴʦʤʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʧʨʠʧʘʜʘʻ 63,2 ʧʽʜ-

ʧʨʠʻʤʩʪʚ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʟʘ ʯʦʪʠʨʠ ʨʦʢʠ ʧʦʩʪʽʡʥʦ 

ʟʥʠʞʫʻʪʴʩʷ ʥʘʚʽʪʴ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝ-

ʣʝʥʥʷ. ʊʘʢ, ʷʢʱʦ ʫ 2013 ʨʦʮʽ ʧʨʘʮʶʚʘʣʦ 68 ʧʽʜʧ-

ʨʻʤʩʪʚ, ʪʦ ʫʞʝ 2016 ï ʣʠʰʝ 57,8. 
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ʆʜʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ ʨʦʟʚʠʪʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦ-

ʥʦʤʽʢʠ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʻ ʯʘʩʪʢʘ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ. 

ɿʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʠʪʫʘʮʽʷ ʩʪʘʙʽʣʴʥʘ, ʘ ʡʦʛʦ ʚʝʣʠ-

ʯʠʥʘ ʩʢʣʘʜʘʻ 94,8 ʚʽʜʦʩʪʢʽʚ. ʈʦʟʤʘʭ ʚʘʨʽʘʮʽʾ ʥʝʚʝʣʠ-

ʢʠʡ ʽ ʜʦʨʽʚʥʶʻ ʪʨʦʭʠ ʙʽʣʴʰʝ 3 ʚʽʜʩʦʪʢʦʚʠʭ ʧʫʥʢʪʽʚ. 

ʇʨʠ ʟʘʛʘʣʴʥʦʤʫ ʧʘʜʽʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ 10 

ʪʠʩ. ʦʩʽʙ ʪʘ ʩʪʘʙʽʣʴʥʽʡ ʯʘʩʪʮʽ ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ-

ʧʨʦʰʫʻʪʴʩʷ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʧʨʦʪʷʛʦʤ 

2013-2016 ʨʦʢʽʚ ʧʨʠʧʠʥʷʣʠ ʨʽʟʥʽ ʟʘ ʤʘʩʰʪʘʙʘʤʠ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʩʫʙôʻʢʪʠ. 

ʆʩʦʙʣʠʚʠʤʠ ʩʫʙôʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ 

ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʜʣʷ ʥʘʰʦʾ ʜʝʨʞʘʚʠ 

ʩʪʘʣʠ ʬʽʟʠʯʥʽ ʦʩʦʙʠ: ʧʽʜʧʨʠʻʤʮʽ ʪʘ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʥʘʩʝʣʝʥʥʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ 10 ʪʠʩ. ʥʘʷʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʨʠʧʘ-

ʜʘʻ ʚʩʴʦʛʦ 352,5 ʦʜ. ʌʆʇ. ɰʭʥʷ ʢʽʣʴʢʽʩʪʴ ʧʨʦʪʷʛʦʤ 

ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʣʘ: ʽʟ 284,6 ʜʦ 364,3, 

ʱʦ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʣʦʩʷ ʥʘ ʩʧʣʘʪʽ ʧʦʜʘʪʢʽʚ 

ʪʘʟʙʦʨʽʚ ʜʦ ʙʶʜʞʝʪʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. 

ʋ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʷʢ ʚʽʜʦʤʦ, ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʛʘʣʫʟʽ ʚʠʨʦʙʣʷʻʪʴʩʷ ʥʘ-

ʩʝʣʝʥʥʷʤ. ʊʘʢ, ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʝʨʽʦʜʫ ʩʢʣʘʜʘʻ 44,7 ʚʽʜʩʦʪʢʽʚ, ʭʦʯʘ ʯʘʩʪʢʘ ʧʦʩ-

ʪʽʡʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ: ʟ 46,0 ʫ 2013 ʨʦʮʽ ʜʦ 43,0 ʫ 2016 

ʨʦʮʽ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘʢʠʡ ʩʪʘʥ ʨʝʯʝʡ ʥʘʰʪʦʚʭʫʻ ʥʘ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʮʝ ʥʝ ʟʦʚʩʽʤ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʨʠʥʢʦʚʽʡ 

ʤʦʜʝʣʽ ʚʠʨʦʙʥʠʮʪʚʘ (ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʦʩʦʙʣʠʚʦ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ), ʘʣʝ ʟ ʽʥ-

ʰʦʛʦ ʙʦʢʫ, ʥʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ, ʱʦ ʪʘʢʘ ʬʦʨʤʘ ʛʦʩʧʦ-

ʜʘʨʶʚʘʥʥʷ ʤʘʻ ʧʨʦ ʥʘ ʽʩʥʫʚʘʥʥʷ, ʷʢʘ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘ-

ʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʩʦʮʽʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʫ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʷʭ. 

ʆʩʪʘʥʥʽʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ, ʻ ʯʘ-

ʩʪʢʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʧʨʠʙʫʪʦʢ, ʱʦ ʟʘʩʚʽ-

ʜʯʫʻ ʨʽʚʝʥʴ ʜʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʗʢ 

ʩʚʽʜʯʘʪʴ ʜʘʥʽ, ʫ ʩʝʨʝʜʥʴʦʤʫ 83 ʚʽʜʩʦʪʢʠ ʻ ʧʨʠʙʫʪʢʦ-

ʚʠʤʠ ʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ: ʟ 79 ʫ 2013 

ʨʦʮʽ ʜʦ 88 ʫ 2016. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 4. 

 

ʊʘʙʣʠʮʷ 4 ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ çʈʽʚʝʥʴ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽè 

ʇʦʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʜʝʢʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʈʦʢʠ 

2013 2014 2015 2016 ʍʩʝʨ 

ʭ̔41 
ʂʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ 10 ʪʠʩ. ʦʩʽʙ ʥʘʷʚʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʦʜ. 
0,62 0,58 0,59 0,53 0,58 

ʭ̔42 ʏʘʩʪʢʘ ʤʘʣʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, % 0,98 0,98 0,98 0,98 0,98 

ʭ̔43 
ʌʽʟʠʯʥʽ ʦʩʦʙʠ-ʧʽʜʧʨʠʻʤʮʽ ʥʘ 10 ʪʠʩ. ʦʩʽʙ ʥʘʷʚ-

ʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʦʜ. 
0,53 0,70 0,72 0,68 0,66 

ʭ̔44 
ʏʘʩʪʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʥʘʩʝʣʝʥʥʷ, % 
0,49 0,47 0,47 0,45 0,47 

ʭ̔45 ʏʘʩʪʢʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʧʨʠʙʫʪʦʢ, % 0,79 0,79 0,88 0,88 0,83 

ɯʍ4 ɯʥʜʝʢʩ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ 0,658 0,683 0,703 0,675 0,681 

ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʫʥʢʠ ʘʚʪʦʨʘ ʥʘ ʧʽʜʩʪʘʚʽ ʜʞʝʨʝʣ [12]  

 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʪʘʙʣʠʮʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʥʜʝʢʩʠ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʢʘʪʦʨʘ çʈʽʚʝʥʴ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʘʢ-

ʪʠʚʥʦʩʪʽè ʤʘʶʪʴ ʨʽʟʥʦʚʝʢʪʦʨʥʽ ʟʥʘʯʝʥʥʷ. ʊʘʢ, ʽʥ-

ʜʝʢʩ ʭ̔41 ʩʢʣʘʜʘʻ 0,58, ʭ̔42 ʜʦʨʽʚʥʶʻ 0,98, ʭ̔43 ï 0,66, 

ʭ̔44 ï 0,47, ̔ʭ45 ï 0,83. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʣʠʯʠʥʠ ʚʠʤʽʨʫ 

ʢʦʞʥʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʪʴ 

ʣʠʰʝ ʧʝʚʥʫ ʯʘʩʪʢʫ ʥʘʡʢʨʘʱʦʛʦ (ʤʘʢʩʠʤʘʣʴʥʦʛʦ) 

ʟʥʘʯʝʥʥʷ ʧʦ ʢʨʘʾʥʽ. ɿʘʛʘʣʦʤ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʙʽ-

ʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ. 

ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʯʠʩʣʝʥʴ 

ʟʘʛʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʍ4, ʚ ʷʢʠʡ ʚʢʣʶ-

ʯʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ.  

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʢʦʞʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʥʘʤʠ 

ʧʨʠʩʚʦʻʥʦ ʧʨʦʧʦʨʮʽʡʥʫ ʚʘʛʫ ʚʧʣʠʚʫ ʥʘ ʽʥʜʠʢʘʪʦʨ, 

ʡʦʛʦ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

4
45444342414 xxʭʭʭʍ iiʽʽʽɯ ÖÖÖÖ= .  (8) 

ʊʘʢʠʤ ʯʠʥʦʤ, ɯʍ4 ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘ-

ʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʘʻ 0,681, ʱʦ ʩʚʽʜʯʠʪʴ ʟʘ ʥʘʰʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʪʠʧʦʣʦʛʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ ʩʽʣʴ-

ʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 4 ʪʠʧ ʘʙʦ çʦʧʪʠʤʘʣʴʥʠʡè. ʉʣʽʜ ʟʘ-

ʫʚʘʞʠʪʠ, ʱʦ ʧʨʦʪʷʛʦʤ 2013-2015 ʨʦʢʽʚ ʽʥʜʝʢʩ ʨʦʟ-

ʚʠʪʢʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʚ: ʽʟ ʟʥʘʯʝʥʥʷ 

0,658 ʜʦ 0,703, ʭʦʯʘ ʫ 2016 ʨʦʮʽ ʜʝʱʦ ʟʥʠʟʠʚʩʷ ʜʦ 

ʨʽʚʥʷ 0,675. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʪʝʥʜʝʥʮʽʷ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʘʙʣʠʞʝʥʥʷ ʡʦʛʦ ʜʦ ʪʠʧʫ 5 ï çʥʘʡʢʨʘʱʠʡè. 

ʊʘʢʠʤ ʯʠʥʦʤ, ɯʝʢʦʥ ʫ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʧʝʨʽʦʜ 2013-

2016 ʨʦʢʠ ʩʢʣʘʜʘʻ 0,468, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʝʨʝʜʥʽʡ 

ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ. ʈʦʟʛʣʷʜʘʶʯʠ ʡʦʛʦ ʫ ʜʠʥʘʤʽʮʽ, ʤʦʞʝʤʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʥʷ ʽʥʜʝ-

ʢʩʫ, ʷʢʠʡ ʫ 2016 ʨʦʮʽ ʜʦʨʽʚʥʶʚʘʚ 0,496. ʅʘʡʙʽʣʴʰ 

ʥʝʛʘʪʠʚʥʦ ʥʘ ʟʘʛʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʧʣʠʚʘʶʪʴ ʧʦʢʘ-

ʟʥʠʢʠ ʪʘʢʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʷʢ çʨʽʚʝʥʴ ʽʥʚʝʩʪʠʮʽʡʥʦʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ (ʍ3)è ï 0,298 ʪʘ çʨʽʚʝʥʴ ʨʝʩʫʨʩʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʍ1)è ï 0,445 (ʪʘʙʣ. 5). 

 

ʊʘʙʣʠʮʷ 5. ʈʦʟʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘ ʝʢʦʥʦʤʽʯʥʠʤ ʙʣʦʢʦʤ 

ʇʦʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ 
ʈʦʢʠ 

2013 2014 2015 2016 ʍʩʝʨ 

ɯʍ1 0,445 0,445 0,445 0,445 0,445 

ɯʍ2 0,504 0,511 0,516 0,574 0,529 

ɯʍ3 0,278 0,258 0,290 0,351 0,298 
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ɯʍ4 0,658 0,683 0,703 0,675 0,681 

ɯʝʢʦʥ 0,450 0,447 0,465 0,496 0,468 

ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʫʥʢʠ ʘʚʪʦʨʘ 

 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʨʦʣʴ ʪʘ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʽʟ ʽʥ-

ʜʠʢʘʪʦʨʽʚ ʥʘ ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʝʢʩ, ʪʦ ʫ ʧʝʨʝʣʽʢʫ ʧʦ-

ʢʘʟʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʭʦʯʘ ʙ ʦʜʠʥ ʽʟ ʥʠʭ, ʚʝʣʠ-

ʯʠʥʘ ʷʢʦʛʦ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘ-

ʯʝʥʥʷ. ʊʘʢ, ʫ ɯʍ1 ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʻ 0,39 (ʭ̔11) ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ 

ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ 0,445; ʫ ɯʍ2 ï 0,23 (̔ʭ28) ʧʨʠ 0,529; ʫ 

ɯʍ3 ï 0,18 (̔ʭ32) ʧʨʠ 0,298; ʫ ɯʍ4 ï 0,47 (̔ʭ44) ʧʨʠ 0,681. 

ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴ-

ʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘ ʦʢʨʝʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ ʥʝʟʘʜʦʚʽ-

ʣʴʥʠʤ, ʘʙʦ ʥʘʜʪʦ ʨʽʟʥʠʪʴʩʷ ʚʽʜ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ 

ʚʠʤʽʨʫ. ɼʦ ʪʘʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟ-

ʥʠʢʠ: ʧʣʦʱʘ ʟʝʤʝʣʴ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ 

ʦʜʥʫ ʦʩʦʙʫ; ʢʦʝʬʽʮʽʻʥʪ ʧʦʢʨʠʪʪʷ ʝʢʩʧʦʨʪʦʤ ʽʤʧʦ-

ʨʪʫ; ʯʘʩʪʢʘ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩ-

ʧʦʜʘʨʩʪʚʦ, ʤʠʩʣʠʚʩʪʚʦ ʪʘ ʥʘʜʘʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʥʠʤʠ ʧʦʩʣʫʛ; ʯʘʩʪʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴ-

ʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʛʦʩʧʦʜʘʨʩʪʚʘʤʠ ʥʘʩʝʣʝʥʥʷ. 

ɿʘʛʘʣʦʤ ʩʠʪʫʘʮʽʷ ʽʟ ʨʦʟʚʠʪʢʦʤ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʣʘʜʥʦʶ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦ-

ʩʫʻʪʴʩʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ (2 ʪʠʧ ʨʦʟʚʠ-

ʪʢʫ), ʘ ʪʘʢʦʞ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ (3 ʪʠʧ ʨʦʟʚʠʪʢʫ). ʅʘ ʮʝ ʩʣʽʜ ʟʚʝʨʥʫʪʠ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʫʤʦʚʘʭ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠ-

ʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʝ ʢʦʤʧʣʝʢ-

ʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʽ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦ-

ʨʽʡ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʾ ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯ-

ʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʩʚʽʜʯʠʚ ʧʨʦ ʥʘʷʚʥʽ ʧʨʦʙʣʝʤʠ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ, ʪʘ ʛʨʫʧʦʚʠʭ ʽʥʜʝʢ-

ʩʽʚ ʨʦʟʚʠʪʢʫ ʟʘ ʝʢʦʥʦʤʽʯʥʠʤ ʙʣʦʢʦʤ, ʷʢʽ ʟʘʛʘʣʦʤ 

ʜʦʨʽʚʥʶʶʪʴ ʚ ʤʝʞʘʭ 0,4-0,5 ʚʽʜ ʦʜʠʥʠʮʽ, ʪʦʙʪʦ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʫʢʫʧʥʦ-

ʩʪʽ. 

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʥʘʮʽʦʥʘʣʴ-

ʥʠʤ ʚʠʤʽʨʦʤ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʽʩ-

ʥʫʻ ʽʩʪʦʪʥʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʤʽʞ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʟʥʘ-

ʯʝʥʥʷʤʠ. ʎʝ ʚ ʢʦʤʧʣʝʢʩʽ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ 

ʧʦʣʽʪʠʯʥʠʭ, ʧʨʘʚʦʚʠʭ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʠʪʘʥʴ, ʯʽʣʴʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʷʢʠʭ ʟʘʡʤʘʻ ʚʧʣʠʚ ʽʥʩʪʠ-

ʪʫʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʨʦʮʝʩʠ ʫ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠ-

ʪʦʨʽʷʭ. 
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Abstraʩt 

The procedures for structuring and analyzing a problem that may arise under the influence of disturbing fac-

tors of the external and internal environment of the functioning of the organizational system and the disruption of 

its equilibrium state and the goals of the organizational system as part of the process of creating an information 

base for the process of forming alternatives to management decisions are described. 

ɸʥʦʪʘʮʽʷ 

ʆʧʠʩʘʥʽ ʧʨʦʮʝʜʫʨʠ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ, ̫ ʢʘ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʧʽʜ ʜʽʻʶ ʟʙʫʨʶʚʘʣʴʥʠʭ 

ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ  ̔ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ  ̔ʩʧʨʠʯʠʥʠʪʠ 

ʧʦʨʫʰʝʥʥʷ ʾʾ ʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ,  ̔ʮʽʣʝʡ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦʾ ʙʘʟʠ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

Keywords: structure, problem, purpose, method, function, generation, risk. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʨʫʢʪʫʨʘ, ʧʨʦʙʣʝʤʘ, ʤʝʪʘ, ʤʝʪʦʜ, ʬʫʥʢʮʽʷ, ʛʝʥʝʨʫʚʘʥʥʷ, ʨʠʟʠʢ. 

 

ɺʩʪʫʧ. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʠ ʽ 

ʮʽʣʝʡ ʾʾ ʚʠʨʽʰʝʥʥʷ ʻ ʩʢʣʘʜʦʚʠʤʠ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ (ʋʈ), ʩʝʨʝʜ 

ʷʢʠʭ ʫ ʧʦʜʘʣʴʰʦʤʫ ʦʙʠʨʘʶʪʴ ʦʧʪʠʤʘʣʴʥʝ, ʩʧʨʷʤʦ-

ʚʘʥʝ ʥʘ ʫʩʫʥʝʥʥʷ ʚʠʥʠʢʣʦʾ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ (ʆʉ). 

ʇʽʜ ʩʪʨʫʢʪʫʨʦʶ ʧʨʦʙʣʝʤʠ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ 

ʩʢʣʘʜ ʾʾ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ ʽ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʟʚ'ʷʟ-

ʢʽʚ ʤʽʞ ʥʠʤʠ. ʅʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʧʽʜ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷʤ 

ʧʨʦʙʣʝʤʠ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʚʠʷʚʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʜʦ-

ʩʷʛʥʝʥʥʷ ʮʽʣʝʡ (ʪʦʙʪʦ ʚʠʨʽʰʝʥʥʷ ʩʫʧʫʪʥʽʭ ʧʨʦ-

ʙʣʝʤ) ʽ ʚʠʚʯʝʥʥʷ ʾʭ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ. ʋ ʜʝʷʢʠʭ 

ʜʞʝʨʝʣʘʭ ʧʽʜ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷʤ ʧʨʦʙʣʝʤʠ ʨʦ-

ʟʫʤʽʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʠʟʥʘʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʩʫʧʫʪ-

ʥʽʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʘʣʝ ʡ ʬʦʨʤʘʣʽʟʘʮʽʶ ʾʭ, ʧʦʪʨʽʙʥʫ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ.  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʢʣʘʜʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦ-

ʙʣʝʤʠ ʽ ʮʽʣʝʡ ʾʾ ʚʠʨʽʰʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʮʝʩ ʩʪʨʫʢʪʫʨʠʟʘ-

ʮʽʾ ʧʨʦʙʣʝʤʠ ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʧʨʦʮʝʜʫʨʠ: 

ʫʪʦʯʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʆʉ; 

ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʆʉ (ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚ-

ʥʠʭ ʥʝʜʦʣʽʢʽʚ ʽ ʪʨʫʜʥʦʱʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʜʦ-

ʩʷʛʥʝʥʥʶ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ, ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʧʨʠ-

ʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ); 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʩʧʦʩʦʙʽʚ ʜʦʩʷʛ-

ʥʝʥʥʷ ʮʽʣʝʡ (ʧʽʜʧʨʦʙʣʝʤ), ʦʮʽʥʢʘ ʾʭ ʟʥʘʯʠʤʦʩʪʽ ʜʣʷ 
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ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʛʘʣʦʤ, ʚʠʷʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ 

ʤʽʞ ʥʠʤʠ ʽ ʫʪʦʯʥʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʟʚ'ʷʟʢʽʚ ʧʨʦʙʣʝʤʠ.  

ʅʘ ʙʘʟʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʙʫʜʴ-ʷʢʫ ʩʢʣʘʜʥʫ 

ʆʉ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ 

ʤʦʞʝ ʙʫʪʠ ʧʦʜʽʣʝʥʘ ʥʘ ʢʽʣʴʢʘ ʚʝʣʠʢʠʭ ʧʽʜʧʨʦʙʣʝʤ 

(1-ʛʦ ʨʘʥʛʫ), ʢʦʞʥʘ ʟ ʷʢʠʭ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʣʷʛʘʻ 

ʜʝʢʦʤʧʦʟʠʮʽʾ ʥʘ ʧʽʜʧʨʦʙʣʝʤʠ 2-ʛʦ ʨʘʥʛʫ ʽ ʪ. ʜ. 

ɼʝʢʦʤʧʦʟʠʮʽʷ ʧʨʦʙʣʝʤʠ ʪʨʠʚʘʻ ʜʦ ʪʠʭ ʧʽʨ, 

ʧʦʢʠ ʧʽʜʧʨʦʙʣʝʤʠ ʬʦʨʤʫʶʪʴ ʜʝʷʢʠʡ ʥʘʧʨʷʤ ʜʽʡ, ʟʘ-

ʚʜʘʥʥʷ, ʘʣʝ ʱʝ ʥʝ ʢʦʥʢʨʝʪʠʟʦʚʘʥʽ ʜʦ ʨʽʚʥʷ ʦʨ-

ʛʘʥ̔ʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚ-

ʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɺʠʷʚʣʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ 

ʧʽʜʧʨʦʙʣʝʤ ð ʮʝ ʝʪʘʧ ʚʽʜ ʚʠʷʚʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʜʦ-

ʩʷʛʥʝʥʥʷ ʮʽʣʝʡ (ʧʽʜʧʨʦʙʣʝʤ) ʜʦ ʦʙʨʘʥʥʷ ʚʘʨʽʘʥʪʽʚ 

ʨʽʰʝʥʴ (ʧʽʜʧʨʦʙʣʝʤ ʽ ʧʨʦʙʣʝʤʠ ʟʘʛʘʣʦʤ). ɺʘʨʽʘʥʪʠ 

ʨʽʰʝʥʥʷ ʩʣʽʜ ʰʫʢʘʪʠ ʜʣʷ ʧʽʜʧʨʦʙʣʝʤ ʥʘʡʤʦʣʦʜ-

ʰʦʛʦ ʨʘʥʛʫ, ʪʦʙʪʦ ʪʠʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʥʘʧʨʷʤ ʜʽʡ 

ʥʘʩʪʽʣʴʢʠ ʣʦʢʘʣʽʟʦʚʘʥʦ ʽ ʜʝʪʘʣʴʥʦ, ʱʦ ʧʦʜʘʣʴʰʝ ʾʭ 

ʫʪʦʯʥʝʥʥʷ ʥʝʤʠʥʫʯʝ ʚʝʜʝ ʚʞʝ ʜʦ ʚʠʷʚʣʝʥʥʷ ʢʦʥ-

ʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ. 

ʄʝʪʫ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʥʦʥʽʤ ʧʦʥʷʪʪʷ 

çʧʽʜʧʨʦʙʣʝʤʘè. ʇʦ ʩʫʪʽ ʚʠʷʚʣʝʥʥʷ ʧʽʜʧʨʦʙʣʝʤ ʟʚʦ-

ʜʠʪʴʩʷ ʜʦ ʚʠʷʚʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʆʉ, 

ʧʦʜʦʣʘʥʥʷ ʪʠʭ ʪʨʫʜʥʦʱʽʚ ʽ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ ʧʝʨʝʰʢʦʜ-

ʞʘʶʪʴ ʜʦʩʷʛʥʝʥʥʶ ʮʠʭ ʮʽʣʝʡ. 

ɸʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ ʟ ʧʨʦʙʣʝʤʠ. ɺ ʫʤʦʚʘʭ 

ʚʠʟʥʘʯʝʥʦʩʪʽ ʆʌʋʈ ʙʝʟ ʦʩʦʙʣʠʚʠʭ ʟʫʩʠʣʴ ʛʝʥʝʨʫʻ 

ʧʨʦʙʣʝʤʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʤʝʪʦʜʘʤʠ ʤʘʢʩʠʤʽʟʘʮʽʾ 

ʜʦʭʦʜʫ, ʧʨʠʙʫʪʢʫ, ʟʘʛʘʣʴʥʦʾ ʢʦʨʠʩʥʦʩʪʽ, ʘʙʦ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ, ʥʘʡʚʽʜʦʤʽʰʠʤʠ ʟ ʷʢʠʭ ʻ ʤʝʪʦʜʠ 

ʛʨʘʥʠʯʥʦʛʦ ʽ ʧʨʠʨʽʩʪʥʦʛʦ ʘʥʘʣʽʟʫ, ʘ ʪʘʢ ʩʘʤʦ ʤʝʪʦʜʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ ʧʨʘʢʪʠʮʽ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʙʣʝʤ ʟʘʡʤʘʶʪʴ ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ [3; 4], ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʫʩʪʘʥʦʚʠʪʠ ʩʪʫʧʽʥʴ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʨʦʙʣʝʤʠ, ʚʠʟʥʘʯʠʪʠ ʦʩ-

ʥʦʚʥʽ ʮʽʣʽ ʽ ʢʨʠʪʝʨʽʾ, ʚʠʷʚʠʪʠ ʚʘʞʣʠʚʽ ʯʠʥʥʠʢʠ ʽ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʥʠʤʠ, ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʽ ʘʣʴʪʝʨ-

ʥʘʪʠʚʠ. 

ɯʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʨʘʭʫʚʘʪʠ ʥʝʟʘ-

ʣʝʞʥʫ ʜʫʤʢʫ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ ʟ ʦʙʛʦ-

ʚʦʨʶʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʦʙ'ʻʜʥʘ-

ʥʥʷ ʽʜʝʡ, ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʦʧʦʟʠʮʽʡ ʽ ʜʽʡʪʠ ʟʛʦʜʠ, ʻ ʤʝ-

ʪʦʜ ɼʝʣʴʬʽ [2].  

ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʧʨʦʙʣʝʤ 

ʻ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ [7], ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʜʝʢʦʤ-

ʧʦʟʠʮʽʶ ʧʨʦʙʣʝʤʠ ʥʘ ʧʨʦʩʪʽ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʽ 

ʦʙʨʦʙʣʝʥʥʷ ʩʫʜʞʝʥʴ ʦʩʦʙʠ, ʷʢʘ ʬʦʨʤʫʻ ʫʧʨʘʚʣʽʥ-

ʩʴʢʝ ʨʽʰʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʩʥʘ 

ʟʥʘʯʠʤʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʚʩʽʭ 

ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʽʻʨʘʨʭʽʾ. ɺʽʜʥʦʩʥʘ ʟʥʘ-

ʯʫʱʽʩʪʴ ʚʠʨʘʞʘʻʪʴʩʷ ʯʠʩʝʣʴʥʦ ʫ ʚʠʛʣʷʜʽ ʚʝʢʪʦʨʽʚ 

ʧʨʽʦʨʠʪʝʪʽʚ. ʆʪʨʠʤʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʟʥʘʯʝʥʥʷ ʚʝʢ-

ʪʦʨʽʚ ʻ ʦʮʽʥʢʘʤʠ ʫ ʰʢʘʣʽ ʚʽʜʥʦʩʠʥ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʘʢ ʟʚʘʥʠʤ ʞʦʨʩʪʢʠʤ ʦʮʽʥʢʘʤ. 

ɼʦ ʤʝʪʦʜʽʚ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʧʨʦʙʣʝʤ ʩʣʽʜ ʚʽʜʥʝ-

ʩʪʠ ʤʝʪʦʜ ʩʠʥʝʢʪʠʢʠ, ʘʥʘʣʦʛʽʡ, ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʪʘ ʽʥ. [6], ʩʫʪʥʽʩʪʴ ʷʢʠʭ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝ-

ʜʝʥʥʽ ʽʥʪʫʾʪʠʚʥʦ-ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ, ʷʢʠʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʝʮʽʘʣʽʩʪʘʤʠ-ʝʢʩʧʝʨʪʘʤʠ, ʱʦ ʚʦ-

ʣʦʜʽʶʪʴ ʥʝʦʙʭʽʜʥʦʶ ʧʨʦʬʝʩʽʡʥʦʶ ʦʩʚʽʪʦʶ, ʜʦ-

ʩʚʽʜʦʤ ʽ ʽʥʪʫʾʮʽʻʶ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʟʤʽʩʪʫ. ʉʪʨʫʢʪʫ-

ʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʪʘʢʠʤʠ ʝʪʘʧʘʤʠ: 

ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʆʉ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʾʾ ʟʦʚʥʽʰʥʽʭ 

ʟʚ'ʷʟʢʽʚ, ʩʢʣʘʜʫ ʧʽʜʩʠʩʪʝʤ, çʪʝʭʥʦʣʦʛʽʾè ʧʨʦʮʝʩʽʚ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʪʘʢ ʩʘʤʦ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʥʝʶ; 

ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ, ʱʦ ʧʦʨʫʰʫʶʪʴ ʨʽʚʥʦʚʘʞ-

ʥʠʡ ʩʪʘʥ ʆʉ ʘʙʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; 

ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʫʱʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʩʫʧʫʪʥʽʭ 

ʧʨʦʙʣʝʤ ʽ ʾʭ ʚʥʝʩʢʫ ʫ ʜʦʩʷʛʥʝʥʥʷ ʛʦʣʦʚʥʦʾ ʤʝʪʠ, 

ʘʥʘʣʽʟ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ, ʾʭ ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʦʩʪʽ ʽ 

ʯʝʨʛʦʚʦʩʪʽ ʚʠʨʽʰʝʥʥʷ. 

ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ: 

ʚʠʜʽʣʝʥʥʷ ʾʾ ʝʣʝʤʝʥʪʽʚ; 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʦʛʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʘʩʧʝʢʪʫ ʘʥʘʣʽʟʫ; 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʣʷ ʮʴʦʛʦ ʘʩ-

ʧʝʢʪʫ ʩʠʩʪʝʤʦʫʪʚʦʨʶʶʯʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥ-

ʪʘʤʠ; 

ʛʨʫʧʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚ ʧʽʜʩʠʩʪʝʤʠ ʜʝʢʽʣʴʢʦʭ 

ʨʘʥʛʽʚ, ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʚʽʜʥʦʩʥʦʾ ʘʚʪʦʥʦʤʥʦʩʪʽ ʮʠʭ 

ʧʽʜʩʠʩʪʝʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʜʽʣʝʥʠʭ ʩʠʩʪʝʤʦʫʪʚʦ-

ʨʶʶʯʠʭ ʟʚ'ʷʟʢʽʚ.  

ɸʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʨʫʢ-

ʪʫʨʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʪʦʙʪʦ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ 

ʤʽʞ ʧʽʜʨʦʟʜʽʣʘʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʥʠʤʠ ʟʜʽʡʩʥʶʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʾʾ ʦʨ-

ʛʘʥʽʟʘʮʽʡʥʦʛʦ (ʩʫʢʫʧʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʨʦʟʧʦ-

ʨʷʜʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʧʦʨʷʜʦʢ ʚʠʢʦ-

ʥʘʥʥʷ ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ) ʽ ʤʝʪʦʜʠʯʥʦʛʦ (ʩʫʢʫʧ-

ʥʽʩʪʴ ʤʝʪʦʜʠʢ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʨʦʮʝʩ 

ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ) ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʎʝʡ ʘʥʘʣʽʟ ʚʢʣʶʯʘʻ: 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʬʫʥʢʮʽʡ ʽ ʧʽʜʬʫʥʢʮʽʡ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ;  

ʨʦʟʧʦʜʽʣ ʾʭ ʧʦ ʢʦʥʢʨʝʪʥʠʭ ʩʣʫʞʙʘʭ, 

ʧʽʜʨʦʟʜʽʣʘʭ ʽ ʚʠʢʦʥʘʚʮʷʭ;  

ʢʦʥʢʨʝʪʠʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʩʣʫʞʙʘʤʠ, ʧʽʜʨʦʟʜʽʣʘʤʠ ʽ ʚʠʢʦʥʘʚʮʷʤʠ ʽ ʚʠʢʦʥʫʚʘ-

ʥʠʤʠ ʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʽʶ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʽ 

ʧʽʜʬʫʥʢʮʽʡ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʤʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚ-

ʥʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ (ʧʦʙʫʜʦʚʠ çʜʝʨʝʚʘ ʬʫʥʢʮʽʡ ʢʝ-

ʨʫʚʘʥʥʷ ʆʉè) (ʨʠʩ. 1). 
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ʚ
ʘʥ
ʥ̫

ʆʨʛʩʪʨʫʢʪʫʨʘ, 

ʦʨʛʧʨʦʝʢʪʠ ʪʦɦ ʦ

ʇ
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ʪʦ
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ʥ
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ʘʥ
ʫ
ʚ
ʘʥ
ʥ̫
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ʫ
ʚ
ʘʥ
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ʇ
ʝʨ
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ʚ
ʥ
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ʧ
ʣ
ʘʥ
ʫ
ʚ
ʘʥ
ʥ̫

ʉ
ʝʨ
ʝʜ
ʥɹ
ʦ
ʩʪ
ʨ
ʦ
ʢ
ʦ
ʚ
ʝ 

ʧ
ʣ
ʘʥ
ʫ
ʚ
ʘʥ
ʥ̫

ʆʧʣʘʪʘ ʧʨʘʮ̔, 

ʚʠʥʘʛʦʨʦʜʠ ʪʦɦ ʦ

ɸʥʘʣ̔ʟ, ʦʮ̔ʥʁ ʚʘʥʥ̫, 

ʜ̔ʘʛʥʦʩʪʠʢʘ ʪʦɦ ʦ
 

ʈʠʩ. 1. çɼʝʨʝʚʦ ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ ʆʉè 

 

ʇʦʜʘʣʴʰʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ 

ʆʉ ʟʘʣʝʞʠʪʴ ʫʪʦʯʥʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʩʪʦʩʦʚʥʦ 

ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʩʠʩʪʝʤʠ. 

ʈʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʚ ʆʉ ʟʘ ʧʦʩʘʜʦʚʠʤʠ ʽʥ-

ʩʪʨʫʢʮʽʷʤʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʠʤʠ ʩʪʘʥʜʘʨ-

ʪʘʤʠ ʪʦʱʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʚ'ʷʟ-

ʢʽʚ ʟʨʫʯʥʦ ʬʽʢʩʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ 

ʟʙʠʨʘʥʥʷ, ʧʝʨʝʜʘʯʽ, ʟʙʝʨʽʛʘʥʥʷ, ʧʝʨʝʨʦʙʣʝʥʥʷ ʽ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ ʚʘʞʣʠʚʦ ʥʝ 

ʪʽʣʴʢʠ ʚʠʟʥʘʯʠʪʠ ʯʠʥʥʠʢʠ, ʱʦ ʧʦʨʫʰʫʶʪʴ ʨʽʚʥʦ-

ʚʘʞʥʠʡ ʩʪʘʥ ʆʉ, ʘ ʡ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʾʭ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʧʨʠʯʠʥ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʽ ʥʘʩʣʽʜʢʽʚ ʾʭ ʧʨʦʷʚʫ. 

ʆʩʢʽʣʴʢʠ ʧʨʠʯʠʥʘ ʽ ʥʘʩʣʽʜʦʢ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʚʟʘʻʤʦʜʽʾ, ʪʦʙʪʦ ʥʘʩʣʽʜʦʢ ʥʝʨʽʜʢʦ ʯʠʥʠʪʴ ʟʚʦʨʦʪʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʨʠʯʠʥʫ, ʪʦ ʧʽʜʩʫʤʢʦʤ ʘʥʘʣʽʟʫ ʙʫʜʝ ʚʞʝ 

ʥʝ ʣʽʥʽʡʥʠʡ ʣʘʥʮʶʛ, ʘ ʨʦʟʛʘʣʫʞʝʥʘ ʤʝʨʝʞʘ (ʩʠ-

ʩʪʝʤʘ) ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ. ʊʘʢʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʩʫʪʪʻʚʦ ʟʙʘʛʘʯʫʻ, ʘʣʝ ʨʘʟʦʤ ʟ ʪʠʤ ʽ ʫʩʢʣʘʜ-

ʥʶʻ ʘʥʘʣʽʟ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʧʨʠ ʦʙ-

ʨʘʥʥʽ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʩʧʦʩʦʙʽʚ ʜʦʩʷʛʥʝʥʴ ʮʽʣʝʡ. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʨʽʰʝʥʥʷ 

ʾʾ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ, ʢʦʞʥʫ ʟ ʷʢʠʭ ʤʦʞʥʘ ʨʦʟʛʣʷ-

ʜʘʪʠ ʷʢ ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʆʉ.  

ɿʤʽʩʪʦʚʥʦ ʩʧʦʩʦʙʠ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ 

ʢʝʨʫʚʘʥʥʷ. ʌʦʨʤʫʣʶʚʘʥʥʷ ʟʤʽʩʪʫ ʩʫʧʫʪʥʽʭ ʧʨʦ-

ʙʣʝʤ ʤʘʻ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʝ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʽʚ 

(ʯʠʥʥʠʢʽʚ) ʪʘ ʾʭ ʧʨʠʯʠʥ.  

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʩʧʦʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ 

ʜʦʮʽʣʴʥʦ ʷʢ ʽ ʚ ʨʘʟʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʬʫʥʢʮʽʡ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʦʾ ʜʝʢʦʤʧʦʟʠʮʽʾ.  

ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʦʩʥʦʚʥʠʭ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʬʫʥʢʮʽʾ ʢʝʨʫʚʘʥʥʷ, ʪʦʤʫ ʧʨʠ ʧʦ-

ʙʫʜʦʚʽ çʜʝʨʝʚʘ ʩʧʦʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡè ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʯʘʩʪʠʥʫ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢ-

ʪʫʨʠ ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟ-

ʢʽʚ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʤʽʞ ʩʧʨʦʱʝ-

ʥʠʤ ʽ ʜʝʪʘʣʽʟʦʚʘʥʠʤ ʨʦʟʫʤʽʥʥʷʤ ʧʨʠʯʠʥʠ. ʇʦʢʘ-

ʞʝʤʦ ʮʶ ʨʽʟʥʠʮʶ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ.  

ʅʝʭʘʡ ʦʜʥʠʤ ʽʟ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʚʦʜʷʪʴ ʆʉ ʽʟ 

ʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ, ʻ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ. ʉʧʨʦʱʝʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʫʤʽʥʥʷ ʧʨʠ-

ʯʠʥʠ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2. 

ʅʠʟɹʢʘ ʢʚʘʣ̔ʬ̔ʢʘʮ̫̔  

ʧʝʨʩʦʥʘʣʫ

ʇʦʨʫh ʝʥʥ̫ ʪʝʭʥʦʣʦʛ̔ʯʥʦʾ 

ʜʠʩʮʠʧʣ̔ʥʠ

ʇʣʠʥʥ̔ʩʪɹ 

ʢʘʜʨ̔ʚ
 

ʈʠʩ. 2. ʉʧʨʦʱʝʥʘ ʩʭʝʤʘ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ  

ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

 

ʈʘʟʦʤ ʟ ʪʠʤ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʦʨʫʰʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʫʤʦʚʣʝʥʽ 

ʥʝ ʪʽʣʴʢʠ ʥʠʟʴʢʦʶ ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʧʝʨʩʦʥʘʣʫ, ʘ ʡ ʽʥ-

ʰʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʪʘʢʠʤʠ: ʥʠʟʴʢʠʤ ʨʽʚ-

ʥʝʤ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʣʝʢʪʠʚʫ; ʥʝʜʦʣʽʢʘʤʠ 

ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ; 

ʥʝʜʦʣʽʢʘʤʠ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨ-

ʩʦʥʘʣʫ; ʥʝʜʦʩʢʦʥʘʣʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʷʢʽʩʪʶ 

ʧʨʘʮʽ; ʩʣʘʙʢʠʤ ʢʦʥʪʨʦʣʝʤ; ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʟʘʮʽʢʘʚ-

ʣʝʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ; ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʬʦʥʜʫ ʤʘʪʝʨʽʘʣʴ-

ʥʦʛʦ ʟʘʦʭʦʯʝʥʥʷ; ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʤʦʪʠʚʘʮʽʾ 

ʪʦʱʦ. 

ɿʘ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ ʩʭʝʤʘ, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2, 

ʥʘʙʫʚʘʻ ʜʝʪʘʣʽʟʦʚʘʥʦʛʦ ʚʠʛʣʷʜʫ (ʨʠʩ. 3). 
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ʅʠʟɹʢʠʡ ʨ̔ʚʝʥɹ 

ʩʦʮ̔ʘʣɹʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʦʣʝʢʪʠʚʫ

ʅʝʜʦʣ̔ʢʠ ʩʠʩʪʝʤʠ 

ʧ̔ʜʚʠɦ ʝʥʥ̫ 

ʢʚʘʣ̔ʬ̔ʢʘʮ̔ʾ ʧʝʨʩʦʥʘʣʫ

ʇʣʠʥʥ̔ʩʪɹ ʢʘʜʨ̔ʚ

ʅʝʜʦʩʪʘʪʥ̫ ʟʘʮ̔ʢʘʚʣʝʥ̔ʩʪɹ 

ʧʝʨʩʦʥʘʣʫ

ʅʝʜʦʣ̔ʢʠ ʩʠʩʪʝʤʠ 

ʦʮ̔ʥʁ ʚʘʥʥ̫ 

ʢʚʘʣ̔ʬ̔ʢʘʮ̔ʾ ʧʝʨʩʦʥʘʣʫ

ʅʠʟɹʢʘ ʢʚʘʣ̔ʬ̔ʢʘʮ̫̔  ʧʝʨʩʦʥʘʣʫ

ʉʣʘʙʢʠʡ 

ʢʦʥʪʨʦʣɹ
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ʉʣʘʙʢʘ ʚʠʭʦʚʥʘ 

ʨʦʙʦʪʘ

ʅʝʜʦʩʢʦʥʘʣʘ ʩʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥ̫ ̫ʢ̔ʩʪʁ ʧʨʘʮ̔

ʅʠʟɹʢʘ ʚʠʨʦʙʥʠʯʘ 

ʜʠʩʮʠʧʣ̔ʥʘ

ɿʘʪʨʠʤʢʘ ʨʝʤʦʥʪʥʠʭ ʨʦʙ̔ʪ ɸʚʘʨ̔ʡʥʘ ʟʫʧʠʥʢʘ ʦʙʣʘʜʥʘʥʥ̫

ʅʝʜʦʩʪʘʪʥ̔ʩʪɹ ʬʦʥʜʫ 

ʤʘʪʝʨ̔ʘʣɹʥʦʛʦ ʟʘʦʭʦʯʝʥʥ̫

ɿʥʠʞʝʥʥ̫ ʧʦʢʘʟʥʠʢ̔ʚ 

ʛʦʩʧʦʜʘʨʩɹʢʦʾ ʜ̫̔ ʣɹʥʦʩʪ̔

ʧʨ̫ʤʠʡ ʟʚô̫ʟʦʢ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ʟʦʢ 
 

ʈʠʩ. 3. ɼʝʪʘʣʽʟʦʚʘʥʘ ʩʭʝʤʘ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ  

ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʠʩ-

ʮʠʧʣʽʥʠ ʩʫʪʪʻʚʦ ʟʙʘʛʘʯʫʻ ʘʥʘʣʽʟ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʧʨʠ ʦʙʨʘʥʥʽ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʩʧʦʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʬʨʘʛʤʝʥʪ ʩʭʝʤʠ ʷʢʠʭ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. 
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1.1.ʋʜʦʩʢʦʥʘʣʝʥʥ̫ 

ʧʣʘʥʫʚʘʥʥ̫ ʟʘʭʦʜ̔ʚ ɦʦʜʦ 

ʚʠʢʦʥʘʥʥ̫ ʚʠʤʦʛ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮ̔ʾ

1.2.ʋʜʦʩʢʦʥʘʣʝʥʥ̫ 
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ʈʠʩ. 4. ʉʭʝʤʘ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʩʧʦʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ 

 

ʊʘʢʫ ʧʦʩʣʽʜʦʚʥʫ ʜʝʢʦʤʧʦʟʠʮʽʶ ʩʫʧʫʪʥʽʭ ʧʨʦ-

ʙʣʝʤ ʩʣʽʜ ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʧʦʜʘʣʴʰʘ 

ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʢʦʞʥʦʾ ʟ ʥʠʭ ʥʠʞʯʦʛʦ ʨʽʚʥʷ ʥʝ ʦʟʥʘ-

ʯʘʪʠʤʝ ʧʝʨʝʭʦʜʫ ʜʦ ʧʝʚʥʦʛʦ ʾʾ ʚʠʨʽʰʝʥʥʷ ʘʙʦ ʧʦʢʠ 

ʥʝ ʧʨʠʟʚʝʜʝ ʜʦ ʚʠʷʚʣʝʥʥʷ ʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ 

ʨʽʰʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ ʪʨʝʙʘ ʦʙʨʘʪʠ ʦʜʥʝ. 

ʆʩʢʽʣʴʢʠ ʨʝʘʣʽʟʫʚʘʪʠ ʚʩʽ ʚʠʷʚʣʝʥʽ ʩʧʦʩʦʙʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ, ʪʦ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʫʱʽ 

ʩʫʧʫʪʥʽ ʧʨʦʙʣʝʤʠ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʫ ʤʝʞʘʭ ʥʘʷʚʥʠʭ 

ʨʝʩʫʨʩʽʚ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʜʣʷ 

ʯʦʛʦ ʜʦʮʽʣʴʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʝʪʦʜʦʤ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ. ʇʨʠ ʮʴʦʤʫ ʥʝʜʦʩʪʘʪʥʴʦ ʦʮʽʥʶʚʘʪʠ ʩʫʧʫʪʥʽ 

ʧʨʦʙʣʝʤʠ ʟʘ ʦʯʽʢʫʚʘʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʽʰʝʥʥʷ, ʘ 

ʩʣʽʜ ʱʝ ʡ ʧʨʦʩʪʝʞʠʪʠ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʽ ʚʟʘʻʤʥʫ 

ʦʙʫʤʦʚʣʝʥʽʩʪʴ ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ 

ʚʠʟʥʘʯʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʾʭ ʨʦʟʛʣʷʜʫ ʽ ʚʠʨʽʰʝʥʥʷ, ʘ 

ʦʪʞʝ, ʧʨʦʛʨʘʤʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʛʘʣʦʤ. 

ɺʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʽ ʚʟʘʻʤʥʦʾ ʦʙʫʤʦʚʣʝ-

ʥʦʩʪʽ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʩʪʨʫʢ-

ʪʫʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʟʚ'ʷʟʢʽʚ 

ʫʪʦʯʥʶʶʪʴ ʦʙʨʘʥʥʷ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ ʽ ʚʠʟʥʘʯʘʶʪʴ 

ʧʦʧʝʨʝʜʥʽ ʤʝʞʽ ʛʦʣʦʚʥʦʾ ʧʨʦʙʣʝʤʠ. 

ɿʘʜʘʯʽ ʛʝʥʝʨʫʚʘʥʥʷ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ:  

ʟʘʜʘʯʽ, ʜʣʷ ʷʢʠʭ ʤʦʞʣʠʚʝ ʦʙ'ʻʢʪʠʚʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʙʣʝʤ;  

ʟʘʜʘʯʽ, ʜʣʷ ʷʢʠʭ ʦʙ'ʻʢʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦ-

ʙʣʝʤ ʥʝʤʦʞʣʠʚʝ, ʽ ʡʦʛʦ ʟʘʤʽʥʶʶʪʴ ʝʢʩʧʝʨʪʥʽ 



Scientific journal ñFundamentalis scientiamò ˉ20/2018 29 

 

ʦʮʽʥʢʠ ʬʘʭʽʚʮʽʚ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʦʷʚʦʶ ʚ ʮʠʭ ʟʘʜʘ-

ʯʘʭ ʯʠʥʥʠʢʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʷʢʠʡ ʚʠʤʽʨʷʪʠ ʚʘʞʢʦ 

ʘʙʦ ʥʝʤʦʞʣʠʚʦ. 

ɼʣʷ ʟʘʜʘʯ ʜʨʫʛʦʛʦ ʪʠʧʫ ʭʘʨʘʢʪʝʨʥʝ ʩʫʙ'ʻʢʪʠʚʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʆʌʋʈ ʧʨʦʙʣʝʤ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʥʝʚʠʟʥʘ-

ʯʝʥʽʩʪʴ ʧʦʨʦʜʞʫʶʪʴ ʷʢ ʩʫʙ'ʻʢʪʠʚʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʽ 

ʦʮʽʥʶʚʘʥʥʷ ʩʠʪʫʘʮʽʾ ʆʌʋʈ, ʪʘʢ ʽ ʥʝʧʦʚʥʦʪʘ ʾʾ ʟʥʘʥʴ 

ʱʦʜʦ ʧʨʦʙʣʝʤʠ. 

ɿʚʝʩʪʠ ʟʘʜʘʯʫ ʟ ʥʝʚʠʟʥʘʯʝʥʦʩʪʷʤʠ ʜʦ ʪʦʯʥʦ ʧʦ-

ʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʥʝ ʤʦʞʥʘ ʚ ʧʨʠʥʮʠʧʽ. ɼʣʷ ʮʴʦʛʦ 

ʧʦʪʨʽʙʥʦ çʟʥʷʪʠè ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ʉʧʦʩʦʙʦʤ ʟʥʷʪʪʷ 

ʮʠʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʻ ʩʫʙ'ʻʢʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʆʌʋʈ ʘʙʦ ʝʢʩʧʝʨʪʦʤ ʩʠʪʫʘʮʽʾ (ʧʨʦʙʣʝʤʠ) ʥʘ ʦʩʥʦʚʽ 

ʾʭ ʟʥʘʥʴ, ʜʦʩʚʽʜʫ ʯʠ ʽʥʪʫʾʮʽʾ.  

ɺʠʟʥʘʥʥʷʤ ʯʠʥʥʠʢʘ ʩʫʙ'ʻʢʪʠʚʥʦʩʪʽ ʦʮʽʥʢʠ 

ʢʝʨʽʚʥʠʢʘ ʫ ʛʝʥʝʨʫʚʘʥʥʽ ʧʨʦʙʣʝʤ ʧʦʨʫʰʫʻʪʴʩʷ 

ʧʨʠʥʮʠʧ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʱʦʜʦ 

ʧʦʰʫʢʫ ʦʙ'ʻʢʪʠʚʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 

ɺʠʟʥʘʥʥʷ ʧʨʘʚʘ ʥʘ ʩʫʙ'ʻʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʻ 

ʦʟʥʘʢʘ ʧʦʷʚʠ ʥʦʚʦʾ ʧʘʨʘʜʠʛʤʠ, ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʛʝ-

ʥʝʨʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ ʟʘ ʙʘʛʘʪʴʤʘ ʢʨʠʪʝʨʽʷʤʠ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʩʫʙ'ʻʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʢʦʨʠʩʥʦʩʪʽ ð 

ʬʫʥʢʮʽʾ ʧʝʨʝʚʘʛ. 

ɺ ʫʤʦʚʘʭ ʚʠʟʥʘʯʝʥʦʩʪʽ ʆʌʋʈ ʙʝʟ ʦʩʦʙʣʠʚʠʭ 

ʟʫʩʠʣʴ ʛʝʥʝʨʫʻ ʧʨʦʙʣʝʤʠ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʤʝʪʦʜʘʤʠ 

ʤʘʢʩʠʤʽʟʘʮʽʾ ʜʦʭʦʜʫ, ʧʨʠʙʫʪʢʫ, ʟʘʛʘʣʴʥʦʾ ʢʦʨʠʩ-

ʥʦʩʪʽ, ʘʙʦ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ, ʥʘʡʚʽʜʦʤʽʰʠʤʠ ʟ ʷʢʠʭ 

ʻ ʤʝʪʦʜʠ ʛʨʘʥʠʯʥʦʛʦ ʽ ʧʨʠʨʽʩʪʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ ʧʨʘʢʪʠʮʽ ʛʝʥʝʨʫʚʘʥʥʷ ʧʨʦ-

ʙʣʝʤ ʟʘʡʤʘʶʪʴ ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ɼʝʣʴʬʽ, 

ʘʥʘʣʦʛʽʡ, ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʩʠʥʝʢʪʠʢʠ ʪʘ ʽʥ. 

[6].  

ɺ ʫʤʦʚʘʭ ʨʠʟʠʢʫ ʦʩʦʙʘ, ʷʢʘ ʬʦʨʤʫʻ ʋʈ, 

ʟʜʽʡʩʥʶʻ ʛʝʥʝʨʫʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ, 

ʥʝ ʤʘʶʯʠ ʪʦʯʥʦʛʦ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ 

ʥʘ ʨʝʟʫʣʴʪʘʪ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʨʝʟʫʣʴʪʘʪ ʢʦʞʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʻ ʬʫʥʢʮʽʻʶ ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ, ʷʢʠʡ ʥʝ ʟʘʚʞʜʠ ʟʜʘʪʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʆʌʋʈ.  

ɽʣʝʤʝʥʪʠ ʤʥʦʞʠʥʠ ʟʛʝʥʝʨʦʚʘʥʠʭ ʩʫʧʫʪʥʽʭ 

ʧʨʦʙʣʝʤ ʫʧʦʨʷʜʢʦʚʫʶʪʴ ʤʝʪʦʜʦʤ ʧʘʨʥʦʛʦ 

ʧʦʨʽʚʥʷʥʥʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʾʭ ʧʘʨ ʟʘ ʧʨʘʚʠʣʦʤ çʧʨʠ-

ʯʠʥʘ ï ʥʘʩʣʽʜʦʢè, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʦʙʫʜʫʚʘʪʠ ʤʘʪ-

ʨʠʮʶ ʩʫʤʽʞʥʦʩʪʽ 
IIiibB
³¡

= , ʝʣʝʤʝʥʪʠ ʷʢʦʾ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʪʘʢʦʶ ʫʤʦʚʦʶ: 

í
ì
ë

¡¸Ù

¡=
=

ii

ii
bij

ʧʨʠ10

ʧʨʠ0
. 

ʇʨʠʢʣʘʜ ʤʘʪʨʠʮʽ ʩʫʤʽʞʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʷ 1. ʄʘʪʨʠʮʷ ʩʫʤʽʞʥʦʩʪʽ ʧʨʦʙʣʝʤ 

ʽS  (ʧʨʠʯʠʥʘ) 
ʽS¡ (ʥʘʩʣʽʜʦʢ) 

1S  2S  3S  4S  

1S  0 1 0 1 

2S  1 0 1 1 

3S  1 1 0 1 

4S  1 0 1 0 

 

ɽʣʝʤʝʥʪʠ ʫ ʨʷʜʢʘʭ ʮʽʻʾ ʤʘʪʨʠʮʽ, ʷʢʽ ʜʦʨʽʚ-

ʥʶʶʪʴ 1, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʙʣʝʤʠ iS  

ʚʽʜ ʧʨʦʙʣʝʤʠ iS¡. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʦʩʢʽʣʴʢʠ ʝʣʝ-

ʤʝʥʪʠ 11412 ==bb , ʪʦ ʧʨʦʙʣʝʤʘ 1S  ʻ ʧʨʠʯʠ-

ʥʦʶ ʧʨʦʙʣʝʤ 2S  ʽ 4S .  

ʄʘʪʨʠʮʷ ɺ ̒ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʨʽʻʥʪʦ-

ʚʘʥʦʛʦ ʛʨʘʬʘ ʧʨʦʙʣʝʤ [5], ʚ ʷʢʦʤʫ ʧʨʠʯʠʥʠ ʚʠʟʥʘ-

ʯʘʶʪʴ ʥʘʩʣʽʜʢʠ (ʨʠʩ. 5).  
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ʈʠʩ. 5. ʆʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ ʧʨʦʙʣʝʤ 
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ʎʝʡ ʛʨʘʬ ʜʘʻ ʥʘʛʣʷʜʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʨʦʙʣʝʤʘʤʠ. 

ɼʘʣʽ ʙʫʜʫʶʪʴ ʙʽʥʘʨʥʫ ʤʘʪʨʠʮʶ 

JJjjaɸ
³

¡=  ʧʝʨʝʚʘʛ ʮʽʣʝʡ ʚʠʨʽʰʝʥʥʷ ʛʦʣʦʚʥʦʾ 

ʧʨʦʙʣʝʤʠ, ʷʢʘ ʫʧʦʨʷʜʢʦʚʘʥʘ ʟʘ ʧʨʦʮʝʜʫʨʦʶ ʚʠʟʥʘ-

ʯʝʥʥʷ ʧʝʨʝʚʘʛʠ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʚʩʽʭ ʤʦʞ-

ʣʠʚʠʭ ʾʭ ʧʘʨ. ɿʘ ʮʽʻʶ ʤʘʪʨʠʮʝʶ ʚʠʟʥʘʯʘʶʪʴ ʚʘʛʠ 

ʮʽʣʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʚʽʜʥʦʩʥʫ ʚʘʞʣʠʚʽʩʪʴ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʮʽʥʫ ʢʦʞʥʦʾ ʤʝʪʠ ʟʘ ʧʨʘʚʠ-

ʣʦʤ: 

ä
=¡

¡=
J

j
jjj aʎ

1

, J,j 1= . 

ʉʧʦʩʦʙʦʤ ʥʦʨʤʫʚʘʥʥʷ ʚʝʣʠʯʠʥ jʎ  ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

ä
=

=
J

j
j

j
j

ʎ

ʎ
ʉ

1

, J,j 1=  

ʦʜʝʨʞʫʶʪʴ ʚʘʛʠ ʮʠʭ ʮʽʥ, ʷʢʽ ʡ ʚʠʟʥʘʯʘʶʪʴ ʾʭ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ. ɽʢʩʧʝʨʪ ʧʨʦʚʦʜʠʪʴ 

ʦʮʽʥʶʚʘʥʥʷ 4-ʭ ʮʽʣʝʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʨʽʰʝʥʥʷʤ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʨʦʙʣʝʤʠ: 

1A  ð ʧʦʙʫʜʫʚʘʪʠ ʤʝʪʨʦʧʦʣʽʪʝʥ; 

2A  ð ʧʨʠʜʙʘʪʠ ʧʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʙʫʩʽʚ; 

3A  ð ʨʦʟʰʠʨʠʪʠ ʪʨʘʥʩʧʦʨʪʥʫ ʤʝʨʝʞʫ; 

4A  ð ʚʚʝʩʪʠ ʰʚʠʜʢʽʩʥʠʡ ʪʨʘʤʚʘʡ. 

ʉʢʣʘʜʘʻʤʦ ʤʘʪʨʠʮʶ ʙʽʥʘʨʥʠʭ ʧʝʨʝʚʘʛ 

(ʪʘʙʣ. 2). 

 ʊʘʙʣʠʮʷ 2. ʄʘʪʨʠʮʷ ʙʽʥʘʨʥʠʭ ʧʝʨʝʚʘʛ 

jA  
jA ¡ 

1A  2A  3A  4A  

1A  0 1 1 1 

2A  0 0 0 0 

3A  0 1 0 1 

4A  0 1 0 0 

 

ɺʠʟʥʘʯʘʻʤʦ ʮʽʥʫ ʢʦʞʥʦʾ ʤʝʪʠ: 1ʎ  = 3, 2ʎ  = 

0, 3ʎ  = 2, 4ʎ  = 1. ʆʩʢʽʣʴʢʠ ʩʫʤʘ ʚʝʣʠʯʠʥ ʮʽʥ 

ʩʢʣʘʜʘʻ 6, ʪʦ 501 ,C = , 02=C , 3303 ,C = , 

1704 ,C = . 

ʆʪʞʝ, ʧʦʨʷʜʦʢ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʮʽʣʝʡ ʪʘʢʠʡ: 

1ʎ , 3ʎ , 4ʎ , 2ʎ . 

ɸʥʘʣʽʟ ʧʨʦʙʣʝʤ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘ-

ʛʘʪʦʤʘʥʽʪʥʠʭ ʬʦʨʤʘʣʴʥʠʭ ʪʘ ʝʚʨʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ.  

ʎʽʣʢʦʤ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʧʨʦ-

ʙʣʝʤ ʻ ʩʝʥʩ ʣʠʰʝ ʫ ʨʘʟʽ ʟʽʩʪʘʚʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ. ʇʨʠʚʝʜʝʥʥʷ ʧʨʦʙʣʝʤ ʜʦ ʟʽʩʪʘʚ-

ʥʦʛʦ ʚʠʛʣʷʜʫ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ:  

ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʫ ʘʙʦ ʚʢʣʘʜʝʥʥʷ ʽʥʚʝ-

ʩʪʠʮʽʡ; 

ʤʘʩʰʪʘʙ ʚʠʨʦʙʥʠʮʪʚʘ; 

ʤʝʪʦʜ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʙʣʝʤ; 

ʽʥʬʣʷʮʽʷ; 

ʨʠʟʠʢ ʽ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. 

ʋ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʙʣʝʤʠ 

ʤʦʞʫʪʴ ʟʽʩʪʘʚʣʷʪʠʩʷ ʥʝ ʟʘ ʚʩʽʤʘ ʦʟʥʘʢʘʤʠ. ʂʽʣʴʢʽʩʪʴ 

ʪʠʭ ʟ ʥʠʭ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʢʨʝʪ-

ʥʦʶ ʩʠʪʫʘʮʽʻʶ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ, ʱʦʙ ʷʢ ʙʘʟʦ-

ʚʠʡ ʧʨʠʡʤʘʚʩʷ ʥʘʡʥʦʚʽʰʠʡ ʟʘ ʯʘʩʦʤ ʚʘʨʽʘʥʪ. ɯʥʰʽ 

ʚʘʨʽʘʥʪʠ ʧʨʠʚʦʜʷʪʴ ʜʦ ʙʘʟʦʚʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʠʛʫʚʘʥʥʷ. 

ɿʩ̔ʪʘʚʥʽʩʪʴ ʧʨʦʙʣʝʤ ʟʘ ʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʦʟʥʘ-

ʢʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʟʚʠʯʘʡ ʧʨʠ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʝʭ-

ʥʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʭ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʆʉ (ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʽ ʨʝʩʫʨʩʦʻʤʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʽʚʥʷ 

ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʣʝʢʪʠʚʫ, ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʾ 

ʪʦʱʦ) ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ ʤʽʢʨʦʝʢʦʥʦʤʽʢʠ.  

ʇʦʚʥʦʪʫ ʽ ʛʣʠʙʠʥʫ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤ ʟʘʙʝʟʧʝʯʫ-

ʶʪʴ ʽʥʜʫʢʮʽʷ ʽ ʜʝʜʫʢʮʽʷ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʛʨʫʧʫʚʘʥʥʷ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʽʥʰʽ ʤʝʪʦʜʠ 

ʘʥʘʣʽʟʫ. ɼʦ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʷʪʴ ʪʘʢʦʞ ʤʝ-

ʪʦʜʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʩʠʪʫʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ 

ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʣʠʰʝ ʜʚʘ ʟ ʥʠʭ. 

ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʝʢʦʥʦʤʽʯ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤ ʻ ʧʦʨʽʚʥʷʥʥʷ. ʄʝʪʦʜ 

ʧʦʨʽʚʥʷʥʥʷ ð ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʣʦʛʽʯʥʠʡ ʧʨʠʡʦʤ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʧʝʚʥʦʶ ʭʘʨʘʢ-

ʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʦʜʥʘʢʦʚʽʩʪʴ ʘʙʦ ʚʽʜʤʽʥʥʽʩʪʴ ʧʨʦ-

ʙʣʝʤ. ʑʦʙ ʧʽʟʥʘʪʠ ʥʦʚʫ ʧʨʦʙʣʝʤʫ, ʩʣʽʜ ʾʾ ʧʦʨʽʚʥʷʪʠ 

ʟ ʚʽʜʦʤʦʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʦʨʽʚʥʷʥʥʷ ʧʝʨʝʜ-

ʙʘʯʘʻ ʟʽʩʪʘʚʥʽʩʪʴ ʧʨʦʙʣʝʤ ʚ ʯʘʩʪʠʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʽ 

ʦʜʥʦʨʽʜʥʦʩʪʽ ʟʘ ʟʤʽʩʪʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʘʢʦʚʠʭ 

ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʢʘʣʝʥʜʘʨʥʠʭ ʪʝʨʤʽʥʽʚ, ʫʩʫ-

ʥʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʧʦʢʘʟʥʠʢʘʭ ʽ ʤʝʪʦʜʘʭ ʾʭ ʦʙ-

ʯʠʩʣʝʥʥʷ.  

ʄʝʪʦʜʠ ʩʠʪʫʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʣʠʢʘʥʽ 

ʥʘʜʘʪʠ ʆʌʋʈ ʜʦʧʦʤʦʛʫ ʫ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʧʨʦ-

ʙʣʝʤʠ ʫ ʯʘʩʪʠʥʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘ-

ʯʘʶʪʴ ʾʾ ʨʦʟʚʠʪʦʢ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʽ ʨʝ-

ʩʫʨʩʥʠʭ ʦʙʤʝʞʝʥʴ. ʎʽ ʤʝʪʦʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʙʫ-

ʜʦʚʫ ʩʮʝʥʘʨʽʾʚ ʽ ʜʝʪʝʨʤʽʥʦʚʘʥʝ ʬʘʢʪʦʨʥʝ 
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ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʢʮʽʾ ʆʉ ʥʘ ʥʠʭ, ʷʢʫ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʩʠ-

ʩʪʝʤʠ.  

ʉʠʪʫʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʟʤʦʛʫ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʧʨʦʮʝʩ ʘʢʪʠʚʥʦʛʦ ʟʙʠʨʘʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʝʨʝʨ-

ʦʙʣʝʥʥʷ ʥʘʷʚʥʦʾ ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʽʜʪʚʦ-

ʨʝʥʥʷ ʥʦʚʦʾ, ʚʪʦʨʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʘʥʘʣʽʪʠʯʥʦʛʦ, 

ʪʘʢ ʽ ʧʨʦʛʥʦʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʉʠʪʫʘʮʽʡʥʠʡ ʘʥʘʣʽʟ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʪʨʠ ʝʪʘʧʠ. 

ʄʝʪʦʶ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʻ ʩʪʚʦʨʝʥʥʷ ʛʨʫʧʦʶ 

ʝʢʩʧʝʨʪʽʚ ʩʮʝʥʘʨʽʶ ʩʠʪʫʘʮʽʾ ʷʢ ʩʠʩʪʝʤʠ ʟ ʧʨʠʪʘʤʘʥ-

ʥʠʤʠ ʾʡ ʚʥʫʪʨʽʰʥʴʦʶ ʩʪʨʫʢʪʫʨʦʶ ʽ ʟʦʚʥʽʰʥʽʤʠ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʘʤʠ. ʋ ʥʴʦʤʫ ʧʦʜʘʻʪʴʩʷ ʨʦʟʙʠʪʪʷ ʧʨʦ-

ʙʣʝʤʠ ʥʘ ʨʷʜ ʧʽʜʧʨʦʙʣʝʤ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʨʦʟʙʠ-

ʚʘʶʪʴʩʷ ʥʘ ʯʘʩʪʢʦʚʽ ʧʽʜʧʨʦʙʣʝʤʠ. ʂʦʞʥʘ ʟ ʧʽʜʧʨʦ-

ʙʣʝʤ ʙʫʜʴ-ʷʢʦʛʦ ʨʽʚʥʷ ʤʘʻ ʯʣʝʥʠʪʠʩʷ ʥʘ ʤʥʦʞʠʥʫ 

ʧʽʜʧʨʦʙʣʝʤ ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʥʝ ʧʝʨʝʩʽʢʘʶʪʴʩʷ. 

ɿʘʛʘʣʦʤ ʩʮʝʥʘʨʽʡ ʩʭʝʤʘʪʠʯʥʦ ʷʚʣʷʻ ʩʦʙʦʶ ʜʝʨʝʚʦ ʟ 

ʦʜʥʠʤ ʢʦʨʝʥʝʤ (ʥʫʣʴʦʚʠʡ ʨʽʚʝʥʴ). ʗʢʱʦ ʚ ʭʦʜʽ 

ʝʢʩʧʝʨʪʠʟʠ ʥʝ ʟ'ʷʚʠʪʴʩʷ ʧʦʪʨʝʙʘ ʫ ʧʝʨʝʩʪʨʫʢʪʫ-

ʨʫʚʘʥʥʽ ʧʨʦʙʣʝʤ, ʩʮʝʥʘʨʽʡ ʩʪʘʻ ʧʽʜʩʫʤʢʦʚʠʤ ʜʦʢʫ-

ʤʝʥʪʦʤ. ʇʨʦʙʣʝʤʠ ʩʘʤʦʛʦ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʬʦʨʤʫ-

ʣʶʶʪʴ ʷʢ ʧʠʪʘʥʥʷ ʜʦ ʝʢʩʧʝʨʪʽʚ. ɺʦʥʠ ʧʦʜʘʶʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʘʥʢʝʪʠ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʩʠʪʫʘʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʦʪʨʠʤʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʽ ʢʦʣʝʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʅʘ ʪʨʝʪʴʦʤʫ, ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʩʠʪʫʘʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʆʌʋʈ ʛʦʪʫʻ ʟʘʢʣʶʯʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʜʦʢʫ-

ʤʝʥʪ ʱʦʜʦ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʣʠ.  

ɸʥʘʣʽʟ ʧʨʦʙʣʝʤ ʤʘʻ ʟʘʢʽʥʯʫʚʘʪʠʩʷ ʦʮʽʥʶʚʘʥ-

ʥʷʤ ʩʪʫʧʝʥʷ ʾʭ ʥʦʚʠʟʥʠ, ʷʢʝ ʟʜʽʡʩʥʶʶʪʴ ʫ ʪʘʢʽ ʩʧʦ-

ʩʦʙʠ: 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʚʽʜʫ ʆʌʋʈ; 

ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʙʣʝʤ ʟ ʪʠʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʘʨ-

ʭʽʚʽ ʧʨʦʙʣʝʤ ʆʉ;  

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʚʽʜʫ ʽʥʰʠʭ ʆʉ ʟ ʚʠʷʚʣʝʥʥʷ 

ʧʨʦʙʣʝʤ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ. 

ʅʝʦʜʤʽʥʥʦʶ ʫʤʦʚʦʶ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤ ʻ ʾʭ ʦʧʠʩ 

ʟʘ ʩʠʩʪʝʤʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʟʥʘʥʥʷ ʷʢʠʭ ʜʘʻ ʟʤʦʛʫ 

ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʾʭ ʟʘʛʨʦʟʠ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʫ ʨʘʟʽ 

ʯʽʪʢʦʾ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ ʦʧʠʩʫʶʪʴ ʟʘ ʪʠʧʦʚʦʶ 

ʧʨʦʮʝʜʫʨʦʶ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢ 

ʨʘʥʞʫʚʘʥʥʷ, ʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ, 

ʧʦʩʣʽʜʦʚʥʝ ʧʦʨʽʚʥʷʥʥʷ ʽ ʜʝʷʢʽ ʽʥʰʽ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ 

ʣʠʰʝ ʧʨʦʮʝʜʫʨʦʶ ʧʦʨʽʚʥʷʥʥʷ [1].  

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʠʩʘʥʠʭ ʧʨʦʮʝʜʫʨ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟʫ ʮʽʣʝʡ ʦʨ-

ʛʘʥʽʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʟʜʽʡʩʥʝʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʛʦʣʦʚʥʦʾ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟʫ ʩʝʨʝʜʦʚʠʱʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʠ-

ʩʪʝʤʠ ʜʘʻ ʟʤʦʛʫ ʩʬʦʨʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ 

ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʷʢ ʧʝʨʝʜʫʤʦʚʠ ʦʙʨʘʥʥʷ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʋʈ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤʠ, ʷʢʘ ʚʠʥʠʢʣʘ ʧʽʜ ʜʽʻʶ ʟʙʫʨʶʚʘʣʴʥʠʭ ʯʠʥ-

ʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽ ʩʧʨʠʯʠ-

ʥʠʣʘ ʧʦʨʫʰʝʥʥʷ ʾʾ ʨʽʚʥʦʚʘʞʥʦʛʦ ʩʪʘʥʫ. 
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Abstract 

Management is a set of principles and methods of management. It includes the processes of planning, organ-

ization, motivation, control, necessary to achieve the goal. Health care lacks the competence of top managers. For 

management, a special body is needed that integrates as a unique subsystem responsible for addressing the issues 

of implementation and development of process management. The correct approach to the creation and integration 

into the organizational structure of the process office has a huge strategic potential. Technology of quality man-

agement in health care is a sequential stage of identifying and formulating problems, establishing and substantiat-

ing cause-effect relationships, evaluating the effectiveness of the service, identifying and adjusting goals and ob-

jectives to ensure effective performance. The requirements for quality management are determined by the stand-

ards of the ISO 9000 series. They initiated the procedures for the development, implementation and certification 

of quality of medical services.  

ɸʥʥʦʪʘʮʠʷ 

ʄʝʥʝʜʞʤʝʥʪ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʆʥ ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩʳ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʤʦʪʠʚʘʮʠʠ, ʢʦʥʪʨʦʣʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠʩʧʳʪʳ-

ʚʘʝʪ ʥʝʜʦʩʪʘʪʦʢ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʳʩʰʠʭ ʟʚʝʥʴʝʚ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤ 

ʩʧʝʮʠʘʣʴʥʳʡ ʦʨʛʘʥ, ʢʦʪʦʨʳʡ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʢʘʢ ʫʥʠʢʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ ʨʝʰʝʥʠʝ ʚʦʧʨʦ-

ʩʦʚ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʮʝʩʩʥʦʛʦ ʦʬʠʩʘ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʊʝʭʥʦʣʦʛʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʵʪʘʧʳ ʚʳʷʚʣʝʥʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʦ-

ʙʣʝʤ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʩʣʫʞʙʳ, ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʨʝʙʦ-

ʚʘʥʠʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʳ ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʠʠ ʀʉʆ 9000. ʆʥʠ ʧʦʣʦʞʠʣʠ ʥʘʯʘʣʦ ʧʨʦʮʝʜʫ-

ʨʘʤ ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ.  

Keywords: quality of medical care, approaches to quality management, process approach, healthcare, pri-

mary health care, ISO 9000 series standards, principles of management 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ, ʧʨʦʮʝʩʩʥʳʡ 

ʧʦʜʭʦʜ, ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʴ, ʩʪʘʥʜʘʨʪʳ ʩʝʨʠʠ ʀʉʆ 9000, 

ʧʨʠʥʮʠʧʳ ʤʝʥʝʜʞʤʝʥʪʘ. 

 

ɺʚʝʜʝʥʠʝ. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʙʫʨ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʠʢʠ 

ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦ-

ʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʚ ʨʘʟʚʠʪʠʠ 

ʰʢʦʣʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɽʝ ʦʩ-

ʥʦʚʘʪʝʣʠ (ʃ. ɹʝʨʪʘʣʘʥʬʠ, ʉ. ɹʠʨ, ɸ. ɻʦʣʴʜʙʝʨʛʝʨ ʠ 

ʜʨ.), ʩʦʟʜʘʣʠ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʥʦʛʦ, ʩʠʪʫ-

ʘʮʠʦʥʥʦʛʦ ʠ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ, 

ʯʪʦ ʚʳʚʝʣʦ ʤʝʥʝʜʞʤʝʥʪ ʥʘ ʥʦʚʳʡ ʵʪʘʧ. ɼʘʥʥʳʡ 

ʧʦʜʭʦʜ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʠ ʚʩʝʦʙʱʝ ʧʨʠʟʥʘʥʥʳʤ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ. ʆʩ-

ʥʦʚʳ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʛʣʠ ʚ ʧʦ-

ʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʚʦ ʤʥʦʛʠʭ ʩʪʘʥʘʭ ʤʠʨʘ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʪʘʝʪ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʪʘʢ ʢʘʢ ʙʝʟ ʚʟʚʝ-

ʰʝʥʥʦʛʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʬʝʨʝ ʤʝ-

ʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʥʝ ʚʦʟ-

ʤʦʞʥʘ. ɺʦʧʨʦʩ ʦ ʚʥʝʜʨʝʥʠʠ ʚ ʫʧʨʘʚʣʝʥʠʝ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʥʘʫʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 

ʩʪʘʣ ʥʘʩʫʱʥʳʤ ʢʘʢ ʥʠʢʦʛʜʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʤʫ-

ʥʠʮʠʧʘʣʴʥʳʝ ʠ ʯʘʩʪʥʳʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʝ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ, ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠ-

ʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʫʯʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠ-

ʥʝʥʳ ʚ ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ, ʧʨʘʚʦʚʫʶ, 
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ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʝʪʴ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦ-

ʠʟʚʝʩʪʠ ʧʝʨʝʩʤʦʪʨ ʩʪʨʫʢʪʫʨʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʘ 

ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʠʪʫʪʘ çʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʤʝʥʝʜʞʝʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè ʧʦʟʚʦʣʠʪ ʚʥʝʩʪʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʶ ʚ ʦʙʣʘʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠ-

ʮʠʥʩʢʠʤʠ ʫʩʣʫʛʘʤʠ [11].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʩʝʦʙ-

ʱʝʤʫ ʤʝʥʝʜʞʤʝʥʪʫ ʢʘʯʝʩʪʚʦʤ. 

ʄʘʪʝʨʠʘʣʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʜʘʥʥʳʝ 

ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ï ʩʘʡʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝ-

ʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ çʀʥʪʝʨʥʝʪè ʦʨʛʘʥʦʚ ʠʩ-

ʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; ʥʦʨ-

ʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʨʝʛʫʣʠʨʫʶʱʘʷ ʚʦʧʨʦʩʳ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; ʥʘʫʯ-

ʥʳʝ ʪʨʫʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ 

ʠʟʜʘʥʠʷʭ ʧʦ ʚʦʧʨʦʩʘʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠ-

ʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ; ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʥʦʤʝʥʢʣʘ-

ʪʫʨʝ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩʫʱʝʩʪʚʫʝʪ ʧʦ-

ʥʷʪʠʝ çʦʨʛʘʥʠʟʘʪʦʨ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè, ʘ ʬʫʥʢʮʠʷ, 

ʢʦʪʦʨʫʶ ʦʥ ʚʳʧʦʣʥʷʝʪ ï ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘ-

ʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʦ ʥʝ ʦʪʨʘʞʘʝʪ ʩʫʱ-

ʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʫʯʨʝʞʜʝʥʠʷʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʨʠʯʠʥʘ ʢʨʦʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, 

ʥʝʞʝʣʠ ʪʦʣʴʢʦ ñʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠò. ʇʦʜ ʧʦʥʷ-

ʪʠʝʤ management9 ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʥʮʠ-

ʧʦʚ, ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠ-

ʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥ 

ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʩʩʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, 

ʤʦʪʠʚʘʮʠʠ, ʢʦʥʪʨʦʣʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʮʝʣʠ [2]. ʇʦʵʪʦʤʫ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷʤ ʠʩʭʦʜʷ ʪʦʣʴʢʦ ʠʟ ʬʫʥʢʮʠʠ ʝʛʦ çʦʨʛʘ-

ʥʠʟʘʮʠʠè ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ʇʦʥʷʪʠʝ çʩʨʝʜʳè10 ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʷ-

ʟʘʪʝʣʴʥʳʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʥʝʜʞʤʝʥʪʝ ʢʘʯʝʩʪʚʘ ʠ 

ʫʯʝʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʚʘʞʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ. çɺʥʝʰ-

ʥʠʤʠè ʢʦʩʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʟʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʧʦʣʠʪʠ-

ʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʨʘʟʤʝʨ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥ-

ʮʠʧʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʈʘʟʚʠʪʠʝ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʳʥʢʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳ-

ʰʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʷʚʠʣʦʩʴ ʪʨʠʛʛʝʨʥʳʤ ʬʘʢʪʦʨʦʤ 

ʜʣʷ ʧʝʨʝʩʤʦʪʨʘ ʧʦʥʠʤʘʥʠʷ çʢʣʠʝʥʪʘè ʪʦʣʴʢʦ ʢʘʢ 

ʛʨʘʞʜʘʥʠʥʘ ʈʦʩʩʠʠ. ʈʘʟʚʠʪʠʝ çʤʝʜʠʮʠʥʩʢʦʛʦè ʪʫ-

ʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʣʦʙʘʣʠʟʘ-

                                                           
9 ʄʝʥʝʜʞʤʝʥʪ (ʘʥʛʣ. management ð ʫʧʨʘʚʣʝʥʠʝ, 

ʨʫʢʦʚʦʜʩʪʚʦ, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ, ʜʠʨʝʢʮʠʷ, ʫʤʝʥʠʝ 

ʨʘʩʧʦʨʷʞʘʪʴʩʷ, ʚʣʘʜʝʪʴ, ʫʧʨʘʚʣʷʪʴ) ð ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʩʦʟʜʘʥʠʝ (ʦʨʛʘʥʠʟʘʮʠʷ), ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʫʧʨʘʚʣʝʥʠʝ) ʠ ʢʦʥʪʨʦʣʴ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʮʠʠ. çɺʥʝʰʥʠʝè ʧʨʷʤʳʝ ʬʘʢʪʦʨʳ ï ʧʘʮʠʝʥʪʳ (ʢʣʠ-

ʝʥʪʳ), ʧʦʩʪʘʚʱʠʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʩʣʫʞʙʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ï ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤ ʦʛʨʘʥʠʯʠʪʝʣʷʤʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ çʚʥʝʰʥʝʡè ʩʨʝʜʳ ʩʠ-

ʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʸ ʯʘʱʝ 

ʩʪʘʣʠ ʟʚʫʯʘʪʴ ʤʥʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʠ 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʂʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʩʝʛʦʜʥʷ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʧʝʨʚʦʦʯʝ-

ʨʝʜʥʦʡ ʟʘʜʘʯʝʡ. ɺʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʙʘʟʦʚʳʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʙʱʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʧʦʜʭʦ-

ʜʦʚ ʢ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

[10]. ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʙʦʟʥʘʯʘʝʪ 

çʥʘʩʝʣʝʥʠʝè ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʢʣʠʝʥʪʘ ʦʩʥʦʚʥʦʛʦ ʣʝ-

ʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʘʞʜʳʡ ʧʦʩʝʪʠʪʝʣʴ, ʧʘʮʠʝʥʪ, 

ʢʣʠʝʥʪ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʜʣʷ ʩʝʙʷ ʚʳʙʦʨ ʧʦʩʝʱʘʝ-

ʤʦʛʦ ʠʤ ʟʘʚʝʜʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʤʝʜʠ-

ʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʷ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʘ ʧʨʦʞʠ-

ʚʘʥʠʷ ï ʚʘʞʥʝʡʰʠʡ ʬʘʢʪʦʨ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʥʝʯ-

ʥʳʡ ʧʨʦʜʫʢʪ. ɺʳʙʦʨ ï ʵʪʦ ʚʘʨʠʘʥʪ çʧʘʩʩʠʚʥʦʛʦè 

ʦʪʟʳʚʘ ʢʣʠʝʥʪʘ ʦ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʜʦʣ-

ʞʝʥ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʝʛʦ ʮʝʣʴ ï ʙʦʨʴʙʘ ʟʘ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ. ɿʘ ʧʨʘʚʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʩʣʫʛʫ ʢʘʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʯʝʣʦʚʝʢʫ, ʪʘʢ ʠ ʥʘʩʝʣʝʥʠʶ ʚ ʮʝʣʦʤ. 

ʇʦʥʠʤʘʥʠʝ ʩʫʪʠ ʦʩʥʦʚʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ (ʣʝ-

ʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ), ʢʘʢ ʧʨʦʮʝʩʩʘ, ʜʦʙʘʚʣʷʶʱʝʛʦ 

ʮʝʥʥʦʩʪʴ ʢʦʥʯʝʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ, 

ʢʘʢ ʜʦʙʘʚʣʷʶʱʝʛʦ ʩʪʦʠʤʦʩʪʴ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʰʘʪʴ 

ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʫʩʣʫʛʠ.  

ʂʦʥʮʝʧʮʠʷ lean production (ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣ. ï 

çʩʪʨʦʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʠʣʠ çʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦè) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʧʨʠ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɸʤʝ-

ʨʠʢʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠʟʫʯʘʚʰʠʝ ʵʪʦʪ ʬʝʥʦʤʝʥ 

ʥʘ ʟʘʚʦʜʝ Toyota Motor Corporation11, ʧʨʠʰʣʠ ʢ ʚʳ-

ʚʦʜʫ, ʯʪʦ ʧʦʩʪʦʷʥʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʧʦʪʝʨʴ 

ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʦʩʪʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ɽʩʣʠ ʧʝ-

ʨʝʚʝʩʪʠ ʵʪʦ ʥʘ ʷʟʳʢ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʦ ʫʣʫʯʰʝʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʣʝʯʝʥʠʷ) ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝ-

ʞʜʝʥʠʠ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ çʢʘʯʝʩʪʚʘè ʫʩʣʫʛ, ʘ ʦʧ-

ʪʠʤʠʟʘʮʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʜʦʢʫʤʝʥ-

ʪʦʦʙʦʨʦʪ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʬʦʨʤʘ ʟʘ-

ʧʠʩʠ ʧʘʮʠʝʥʪʘ) ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʝʝ 

çʜʦʩʪʫʧʥʦʩʪʠè. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ ʠʤʝʝʪ ʨʷʜ 

ʪʨʫʜʥʦʩʪʝʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʳʝ ʢʘʜʨʳ ʚ ʫʧʨʘʚʣʝʥʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝ-

ʥʠʡ. ɼʘʞʝ ʥʘ ʩʪʘʜʠʠ ʦʙʫʯʝʥʠʷ, ʙʫʜʫʯʠ ʩʪʫʜʝʥʪʘʤʠ 

10 ʉʨʝʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʠʚʥʳʭ 

ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. 
11 ʂʨʫʧʥʝʡʰʘʷ ʷʧʦʥʩʢʘʷ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʠʪʝʣʴʥʘʷ 

ʢʦʨʧʦʨʘʮʠʷ, ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʬʠʥʘʥʩʦʚʳʝ ʫʩʣʫʛʠ 

ʠ ʠʤʝʶʱʘʷ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʙʠʟʥʝʩʝ. 
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ʤʝʜʠʮʠʥʩʢʠʭ ɺʋɿʦʚ, ʙʫʜʫʱʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ çʨʫ-

ʢʦʚʦʜʠʪʝʣʠè (ʠʣʠ ʢʘʢ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ ʚ ʙʦʣʝʝ ʪʨʘ-

ʜʠʮʠʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ï çʦʨʛʘʥʠʟʘʪʦʨʳè) ʥʝ ʧʦʢʘʟʳ-

ʚʘʶʪ ʚʳʩʦʢʫʶ ʤʦʪʠʚʘʮʠʶ ʚ ʧʦʩʪʠʞʝʥʠʠ ʤʝʥʝʜʞ-

ʤʝʥʪʘ. ʇʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʤʦʪʠʚʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʥʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟ-

ʣʠʯʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ (ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ) ʤʦʪʠʚʘʮʠʠ. ʊʘʢʞʝ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʨʘʟʚʠʪʳ ʚʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʝ 

ʤʦʪʠʚʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʫʩʪʦʡʯʠʚʳʡ ʠʥʪʝʨʝʩ 

ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʞʝ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚʥʝʜʨʝʥʠʷ ʚ 

ʫʯʝʙʥʳʡ ʧʣʘʥ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʧʨʦʬʠʣʠʨʫʶʱʠʭ 

ʜʠʩʮʠʧʣʠʥ, ʦʪʨʘʞʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʙʫʜʫʱʝʡ ʧʨʦ-

ʬʝʩʩʠʠ ʠ ʨʘʟʚʠʚʘʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʤʦʪʠʚʘ-

ʮʠʶ [9]. ʊʘʢ ʩʣʫʰʘʪʝʣʠ ʧʨʦʛʨʘʤʤʳ ʄaster of Busi-

ness Administration12 ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʄʝʥʝʜʞʤʝʥʪ 

ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠè ʠ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ ʩ ʧʦʟʠʮʠʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ 

ʤʥʝʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʢʦʤʧʝʪʝʥʮʠʷʭ ʤʝʥʝʜʞʝ-

ʨʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚʳʩʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ 

ʫʪʚʝʨʞʜʝʥʠʝ: ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠʩʧʳʪʳʚʘʝʪ ʥʝʜʦ-

ʩʪʘʪʦʢ ʢʦʤʧʝʪʝʥʮʠʡ13 ʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʳʩʰʠʭ ʟʚʝ-

ʥʴʝʚ ʫʧʨʘʚʣʝʥʠʷ; ʧʨʦʚʦʜʠʤʳʝ ʨʝʬʦʨʤʳ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʦʡ ʤʝʥʝʜʞʝʨʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, 

ʥʝʦʙʭʦʜʠʤʘ ʮʝʣʝʚʘʷ ʠʥʪʝʥʩʠʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ çʦʨ-

ʛʘʥʠʟʘʪʦʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè ʧʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʚʥʦʚʴ ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʚ ʘʩʧʝʢʪʝ ʦʧʝʨʝʞʝʥʠʷ ʦʙʲʷʚʣʷʝʤʳʭ ʨʝʬʦʨʤ 

[8]. ʕʪʠ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʪʨʝʙʫʶʪ ʦʪ ʫʧʨʘʚʣʝʥʮʝʚ ʩʬʝʨʳ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʦʙʣʘʜʘ-

ʥʠʷ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʪʘʢʪʠʯʝ-

ʩʢʦʛʦ ʧʦʨʷʜʢʘ. ʅʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʦ ï ʜʦʩʪʦʡʥʳʝ ʣʠ-

ʜʝʨʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʝ ʢʦʤʘʥʜʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ [12].  

ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ, ʩʦʜʝʡʩʪʚʫʶʱʝʛʦ ʨʘʟʚʠ-

ʪʠʶ ʧʨʦʮʝʩʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʤʧʘʥʠʷʭ ʦʨʛʘʥʠ-

ʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦ-

ʚʘʤʠ, ʚ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʫʥʠ-

ʢʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ, ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ ʨʝʰʝʥʠʝ 

ʚʦʧʨʦʩʦʚ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʙʠʟʥʝʩʘ. ʊʘʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʧʨʠʟʚʘʥʥʦʡ ʢʦʥ-

ʩʦʣʠʜʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ, ʠ ʷʚʣʷʝʪʩʷ 

çʧʨʦʮʝʩʩʥʳʡ ʦʬʠʩè, ʠʣʠ ʦʬʠʩ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʚ ʢʦʤʧʘʥʠʠ ʝʜʠʥʳʝ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ [1]. ʉʦʛʣʘʩʥʦ 

ʧʘʩʧʦʨʪʫ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʦʝʢʪʘ çʉʦʟʜʘʥʠʝ ʥʦʚʦʡ 

ʤʦʜʝʣʠ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʢʘʟʳʚʘʶʱʝʡ 

                                                           
12 ʄʘʩʪʝʨ ʜʝʣʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠʣʠ ʄʘʛʠʩʪʨ 

ʜʝʣʦʚʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʭʝʤ ʦʙʫʯʝʥʠʷ ʤʝʥʝʜʞʝʨʦʚ ʩʨʝʜʥʝʛʦ 

ʠ ʚʳʩʰʝʛʦ ʟʚʝʥʘ, ʨʝʘʣʠʟʫʶʱʘʷʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʧʝʨʚʠʯʥʫʶ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʫʶ ʧʦʤʦʱʴè, ʬʫʥʢ-

ʮʠʶ ʧʨʦʝʢʪʥʦʛʦ ʦʬʠʩʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ çʎʝʥʪʨ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʘʷ ʧʦʤʦʱʠè 

(ɼʘʣʝʝ ï ʎʇʄʉʇ). ɺ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʮʝʥʪʨʳ ʨʝ-

ʛʠʦʥʦʚ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʩʥʦʚʝ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʎʇʄʉʇ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ: 

ʜʠʘʛʥʦʩʪʠʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

(ʤʦʜʝʣʠʨʦʚʘʥʠʝ) ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʥʳʭ 

ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʨʝʟʫʣʴʪʘ-

ʪʠʚʥʦʩʪʠ) ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʪʨʦʣʴ ʚ ʠʭ ʜʦʩʪʠ-

ʞʝʥʠʷ, ʢʦʦʨʜʠʥʘʮʠʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠʣʠ ʦʧʪʠʤʠ-

ʟʠʨʦʚʘʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʞʝ ʦʨʛʘʥʠʟʘʮʠʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. ɿʘʜʘʯʠ, 

ʩʪʘʚʷʱʠʝʩʷ ʧʝʨʝʜ çʧʨʦʮʝʩʩʥʳʤ ʦʬʠʩʦʤè, ʪʨʝʙʫʶʪ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ʚʳʩʰʝʛʦ ʨʫʢʦ-

ʚʦʜʩʪʚʘ (top-managers), ʠʥʘʯʝ ʥʝʠʟʙʝʞʝʥ ʨʠʩʢ ʩʘʙʦ-

ʪʘʞʘ ʩʦ ʩʪʦʨʦʥʳ ʣʠʥʝʡʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʫʢʦʚʦ-

ʜʠʪʝʣʝʡ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ çʢʨʝʩʪè 

ʥʘ ʚʩʝ ʫʩʠʣʠʷ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʧʝʨʘʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʝʘʢʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʫʢʦ-

ʚʦʜʠʪʝʣʝʡ ʚʧʦʣʥʝ ʧʦʥʷʪʥʘ, ʪʘʢ ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʧʨʦ-

ʮʝʩʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ çʧʨʦʮʝʩʩ-

ʥʦʛʦ ʦʬʠʩʘè ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ 

ʧʦʣʥʦʤʦʯʠʷ, ʪʘʢ ʢʘʢ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚʩʷ ʩʠʩʪʝʤʘ 

ʤʦʪʠʚʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦ-

ʮʝʩʩʥʦʛʦ ʦʬʠʩʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʢ 

ʧʣʘʥʦʤʝʨʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʠʪ:  

- ʧʦʣʫʯʠʪʴ ʧʦʜʜʝʨʞʢʫ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚ 

ʨʘʙʦʪʝ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʠ ʩʢʚʦʟʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ;  

- ʫʩʪʘʥʦʚʠʪʴ ʮʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ;  

- ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʜ-

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩ 

ʬʠʢʩʘʮʠʝʡ ʚʣʘʜʝʣʴʮʝʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

ʇʝʨʚʦʦʯʝʨʝʜʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪʩʷ 

ʧʝʨʝʜ ʩʦʪʨʫʜʥʠʢʘʤʠ çʧʨʦʮʝʩʩʥʦʛʦ ʦʬʠʩʘè, ʷʚʣʷ-

ʶʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ 

ʟʘʢʨʝʧʣʝʥʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʤʝʪʦʜʦʣʦʛʠʡ ʠʭ 

ʦʧʠʩʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ. ɼʘʣʝʝ ʧʨʦʚʦ-

ʜʷʪʩʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʫʯʨʝʞʜʝ-

ʥʠʷʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʢʨʠʪʠʯʥʦ-

ʩʪʠ. ʌʦʨʤʠʨʫʝʪʩʷ ʢʦʤʧʣʝʢʩ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʆʩ-

ʥʦʚʥʳʝ (ʙʘʟʦʚʳʝ) ʨʝʰʝʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʢʦʤʧʣʝʢʩʘ ʧʨʦʮʝʩʩʦʚ ʫʪʚʝʨʞʜʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʚʳʩ-

ʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʠʦʨʠʪʝ-

ʪʦʚ, ʩʠʣʘʤʠ ʵʢʩʧʝʨʪʦʚ ʧʨʠ ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ 

çʧʨʦʮʝʩʩʥʦʛʦ ʦʬʠʩʘè ʬʦʨʤʠʨʫʝʪʩʷ ʜʝʪʘʣʴʥʦʝ ʦʧʠ-

ʩʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʮʝʣʝʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ 

ʫʯʘʩʪʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʠʥʞʠʥʠ-

ʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɼʣʷ çʧʨʦʮʝʩʩʥʦʛʦ ʦʬʠʩʘè 

ʦʩʦʙʦ ʚʘʞʥʳ ʩʦʪʨʫʜʥʠʢʠ, ʠʤʝʶʱʠʝ ʥʘʚʳʢʠ ʥʝ 

13 ʂʦʤʧʝʪʝʥʮʠʠ ï ʵʪʦ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ ʨʘʙʦʪʥʠʢʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʜʦʣʞ-

ʥʦʩʪʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʩ ʢʨʝʘʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ.  
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ʪʦʣʴʢʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʚʥʝʜʨʝʥʠʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʝʞʝʜʥʝʚʥʫʶ ʧʨʘʢʪʠʢʫ. ʉʣʝʜʫʝʪ ʩʪʨʝ-

ʤʠʪʴʩʷ ʢ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ çʧʨʦʮʝʩʩʥʦʛʦ ʦʬʠʩʘè. 

ʅʝ ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʚʥʝʰʥʠʭ ʢʦʥʩʫʣʴ-

ʪʘʥʪʦʚ (Outsourcing14). ʇʦʩʣʝʜʥʠʭ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʜʣʷ ʪʨʝʥʠʥʛʦʚ ʠ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʧʦ ʧʨʦʮʝʩʩ-

ʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ [12]. 

ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ çʧʨʦʮʝʩʩʥʦʛʦ ʦʬʠʩʘè 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʩʚʷ-

ʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʨʝʰʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʧʨʦʙʣʝʤ. ɺ ʠʪʦʛʝ ʩʫʪʴ çʧʨʦ-

ʮʝʩʩʥʦʛʦ ʦʬʠʩʘè - ʵʪʦ ʢʦʥʩʦʣʠʜʘʮʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʦʨʠʝʥʪʠʨʦʚʢʘ 

ʠʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʯʪʦ ʷʚ-

ʣʷʝʪʩʷ ʤʠʩʩʠʝʡ çʧʨʦʮʝʩʩʥʦʛʦ ʦʬʠʩʘè [3].  

ʊʝʭʥʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʵʪʘʧʳ ʚʳʷʚʣʝʥʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʦʙʣʝʤ, ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʩʚʷʟʝʡ, ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʣʫʞʙʳ, 

ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʧʝʨʩʦ-

ʥʘʣʘ, ʪʘʢ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ [6]. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʥʘ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʝʥʳ ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʠʠ 

ʀʉʆ 9000. ʆʥʠ ʧʦʣʦʞʠʣʠ ʥʘʯʘʣʦ ʧʨʦʮʝʜʫʨʘʤ ʨʘʟ-

ʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʢʘʯʝ-

ʩʪʚʘ. ɺʦʟʥʠʢʣʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ð ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ. ɺ ʩʚʝʪʝ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʝʥʝʜʞʤʝʥʪʝ ʢʘʯʝʩʪʚʘ 

ʨʘʟʨʘʙʦʪʢʘ, ʚʥʝʜʨʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠ-

ʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʉʄʂ) ʚ ʦʢʘʟʘʥʠʠ ʤʝ-

ʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ ʪʨʝ-

ʙʦʚʘʥʠʷʭ ISO 9001 ʠ ʧʨʠʥʮʠʧʘʭ ʚʩʝʦʙʱʝʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ (TQM), ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʣʠʜʝʨʩʪʚʦ ʨʫʢʦʚʦʜ-

ʩʪʚʘ, ʚʦʚʣʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ, 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʚ, ʚʟʘʠʤʦ-

ʚʳʛʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʘʨʪʥʝ-

ʨʘʤʠ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʀʉʆ 9001-2015 ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝ-

ʥʠʶ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʠʥʮʠʧʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ. 

ʉʭʝʤʘ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʘʟʘ-

ʥʠʷ ʩʪʘʮʠʦʥʘʨʦʟʘʤʝʱʘʶʱʠʭ ʚʠʜʦʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʫʯʨʝʞʜʝ-

ʥʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʝʨʚʠʯʥʫʶ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʫʶ 

ʧʦʤʦʱʴ [4].  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ ʪʦʯʝʯʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʢʦʥʪʨʦʣʷ 

                                                           
14 ɸʫʪʩʦʨʩʠʥʛ ð ʧʝʨʝʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʦʛʦʚʦʨʘ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʠʜʦʚ ʠʣʠ ʬʫʥʢʮʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʨʫʛʦʡ ʢʦʤʧʘʥʠʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʥʫʞʥʦʡ ʦʙʣʘʩʪʠ. 

ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʠʠ ʀʉʆ 9000 ʚ ʩʠʩʪʝʤʝ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʆʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ï ɻɹʋɿ 

ʉʆ çʉʘʤʘʨʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ˉ6 ʇʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʨʘʡʦʥʘè. ɺ 2008 ʛʦʜʫ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʉɻʇ ˉ6 ʙʳʣʠ ʧʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʧʝʨʚʦʛʦ ʵʪʘʧʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʦʚʝʪʘ ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʩʜʝʣʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʉʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚʳʷʚʣʝʥʠʝ 

çʟʦʥ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠè, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʣʠʢʣʠʥʠʢʠ. ɿʘʨʘʙʦʪʘʣ ʤʝʭʘʥʠʟʤ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ 

ʢʦʤʘʥʜʝ) ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʚʨʘʯʘ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ. ʉʬʦʨʤʠʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʝʯʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʪʨʫʜʘ ʠ ʨʘʟʤʝʨʘ ʩʪʠʤʫʣʠʨʫʶʱʝʡ ʚʳ-

ʧʣʘʪʳ ʟʘ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ 

[5]. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʀʉʆ 9001-

2008, ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ, ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʨʠʥʷʪʠʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʚ, ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ Management-By-Fact15, ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʚʦʚʣʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʚ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʘ ʪʘʢʞʝ 

ʥʝʧʨʝʨʳʚʥʦʝ ʫʣʫʯʰʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ. 

ɹʳʣʠ ʥʘʟʥʘʯʝʥʳ çʚʣʘʜʝʣʴʮʳè ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʜʝʥʘ ʠʭ ʜʝʢʦʤʧʦʟʠʮʠʷ ʩ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʜʦ 

ʵʣʝʤʝʥʪʘʨʥʳʭ (ʦʧʝʨʘʮʠʦʥʥʳʭ) ʧʨʦʮʝʩʩʦʚ, ʦʢʘʟʳʚʘ-

ʝʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʩʪʘʣ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ 2009 

ʛʦʜʫ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʫʧʦʤʷʥʫʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʫʯʠʣʘ ʩʝʨʪʠ-

ʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ 

ʢʘʯʝʩʪʚʘ ʀʉʆ 9001-2008 ʠ ʝʞʝʛʦʜʥʦ ʝʛʦ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ [5]. 

ʅʘ ʨʷʜʫ ʩ ʵʪʠʤ ʚ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2014 ʛʦʜʳ ʚ 

ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ çʇʨʦ-

ʮʝʩʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 

ʫʩʣʫʛ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠè ɽʚʜʦʢʠʤʦʚʦʡ ɽ.ɻ. ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴ-

ʪʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʨʦʚʥʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʫʯʨʝʞʜʝʥʠʷ, ʚʳ-

ʙʦʨʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦ-

ʙʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʭ ʩʧʨʦʩ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʝʡ [7]. 

ʅʘ ʙʘʟʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʢʣʠʥʠʢ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʧʨʦʮʝʩʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ (ʜʘʣʝʝ 

ʄʋ) ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ ʄʀɸʉ çʇʦʣʠʢʣʠʥʠʢʘè.  

15 ʉʠʩʪʝʤʘʪʠʯʥʦʝ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʙʘʟʠʨʫʶʱʘʷʩʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʧʦʣʦʞʝʥʠʷ ʜʝʣ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚ-

ʣʝʥʳ ʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʧʦʜʩʠʩʪʝʤʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʄʋ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1. ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ɽʜʠʥʠʮʘ ʠʟʤʝʨʝ-

ʥʠʷ 
2010 2011 2012 2013 2014 

ʇʦʢʘʟʘʪʝʣʠ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʫʩʣʫʛʠ 
      

ʇʦʩʝʱʘʝʤʦʩʪʴ ʢʣʠʥʠʢʠ ʇʦʩʝʱʝʥʠʡ ʚ ʜʝʥʴ 318 318 318 500 500 

ʉʨʝʜʥʷʷ ʟʘʥʷʪʘʷ ʚʨʘʯʝʙʥʘʷ ʜʦʣʞʥʦʩʪʴ ʏʝʣʦʚʝʢ 29,4 30,5 33,8 34,9 34,3 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʞʠʜʘʥʠʷ ʧʘʮʠʝʥ-

ʪʦʤ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ ʚ ʦʯʝʨʝʜʠ ʫ ʢʘʙʠ-

ʥʝʪʘ 

ʄʠʥʫʪ 30 25 20 15 12 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʞʠʜʘʥʠʷ ʧʘʮʠʝʥ-

ʪʦʤ ʧʦʩʝʱʝʥʠʷ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘ-

ʧʠʩʠ 

ɼʥʝʡ 90 70 50 30 20 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʘ ʚʨʘʯʦʤ 
ʄʠʥʫʪ ʚ ʨʘʩʯʝʪʝ 

ʥʘ ʧʦʩʝʱʝʥʠʝ 
10 15 15 15 12 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʫʩʣʫʛʠ 
      

ʅʘʣʠʯʠʝ ʄʀɸʉ ɽʩʪʴ/ʥʝʪ ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʦʰʝʜʰʠʭ 

ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 
% 100 100 100 100 100 

ʉʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ % 80 70 70 90 90 

ʉʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ % 70 73 75 83 90 

ʈʘʟʤʝʨ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʏʝʣʦʚʝʢ 11995 13647 19930 22283 29892 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 

2014 ʛʦʜʳ ʨʘʟʤʝʨ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʤʝʜʠʮʠʥʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʨʦʩ ʥʘ 149%, ʘ ʧʦʩʝʱʘʝʤʦʩʪʴ ʢʣʠ-

ʥʠʢʠ ʥʘ 57%. ʈʦʩʪ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʦʩʥʦʚʘʥ 

ʰʠʨʦʢʠʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʄʋ, 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ ʧʘʮʠʝʥʪʦʚ ʨʘʙʦʪʦʡ ʤʝʜʠʮʠʥ-

ʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʩʝʨʚʠʩʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʄʋ, ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʞʠʜʘʥʠʷ 

ʧʘʮʠʝʥʪʦʤ ʚ ʦʯʝʨʝʜʠ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ ʫ ʢʘʙʠʥʝʪʘ 

ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 60%, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʞʠʜʘ-

ʥʠʷ ʧʘʮʠʝʥʪʦʤ ʧʦʩʝʱʝʥʠʷ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘ-

ʧʠʩʠ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 77%, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʮʝʣʦʤ ʞʝ ʧʦ ʠʪʦʛʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 29%, ʘ ʩʦʪʨʫʜ-

ʥʠʢʦʚ ʫʯʨʝʞʜʝʥʠʷ ï ʥʘ 13%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʣʶʯʝ-

ʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʠʭ 

ʪʨʝʥʜʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʶ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʧʣʘʥʳ ʠ ʧʨʦʛʨʘʤʤʳ ʝʝ 

ʨʘʟʚʠʪʠʷ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʠ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨ-

ʩʧʝʢʪʠʚʳ. 

ɺʳʚʦʜʳ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ, ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʦʡ ʥʘ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʦʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʦʜʭʦʜʳ ʚ ʫʧʨʘʚʣʝ-

ʥʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʦʚ çʚʩʝ-

ʦʙʱʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘè. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦ-

ʚʘʥʠʷʤʠ ʀʉʆ 9000 ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʫʚʝʣʠʯʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ. 
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Abstract 

Aim:  to estimate efficiency of various options of treatment of patients with stable stenocardia in combination 

with H. pylori ï the associated gastroduodenal pathology. 

Subjiects and methods. Results of treatment of 294 coronary heart disease patients are studied. Coronary 

heart disease patients with the GDP were divided in two groups: The I group received eradikatsionny + basic 

therapy, the II group - anti-secretory + basic therapy. Patients control (the III groups) (coronary heart disease 

patients without the accompanying GDP) received basic therapy. The dynamics of a clinical picture and the mor-

phological status was estimated. 

Results. Coronary heart disease patients with the GDP have heavier course of a disease. After an eradikation 

at patients of the I group the frequency of attacks of angina decreased by 62,6%, the II groups (against the back-

ground of antisekretorny therapy) - by 30,7%. Eradikatsionny therapy at coronary heart disease patients with the 

GDP provided faster and permanent achievement of morphological remission of a gastroduodenal zone. 

Conclusion. Eradikatsionny therapy in an algorithm of treatment of ʩoronary heart disease patients with the 

gastroduodenal pathology provides stabilization of a clinical picture, at the same time, promotes achievement of 

morphological remission of gastroduodenal pathology. 
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ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩʪʘʙʠʣʴʥʦʡ ʩʪʝ-

ʥʦʢʘʨʜʠʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ H. pylori ï ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʝʡ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 294 ʙʦʣʴʥʳʭ ʀɹʉ. ɹʦʣʴʥʳʝ ʀɹʉ ʩ 

ɻɼʇ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʜʚʝ ʛʨʫʧʧʳ: I ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʠ ʵʨʘʜʠʢʘʮʠʦʥʥʫʶ+ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ, II ʛʨʫʧʧʘ ï ʘʥ-

ʪʠʩʝʢʨʝʪʦʨʥʫʶ+ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ. ɹʦʣʴʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ (III ʛʨʫʧʧʳ) (ʙʦʣʴʥʳʝ ʀɹʉ ʙʝʟ ʩʦʧʫʪʩʪʚʫʶʱʝʡ 

ɻɼʇ) ʧʦʣʫʯʘʣʠ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ. ʆʮʝʥʠʚʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘ-

ʪʫʩʘ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ.  

ʈʝʟʫʣʴʪʘʪʳ. ɹʦʣʴʥʳʝ ʀɹʉ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʩ ɻɼʇ ʠʤʝʶʪ ʙʦʣʝʝ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʩʣʝ 

ʵʨʘʜʠʢʘʮʠʠ ʫ ʙʦʣʴʥʳʭ I ʛʨʫʧʧʳ ʯʘʩʪʦʪʘ ʧʨʠʩʪʫʧʦʚ ʩʪʝʥʦʢʘʨʜʠʠ ʩʥʠʟʠʣʘʩʴ ʥʘ 62,6%, II ʛʨʫʧʧʳ (ʥʘ ʬʦʥʝ 

ʘʥʪʠʩʝʢʨʝʪʦʨʥʦʡ ʪʝʨʘʧʠʠ) ï ʥʘ 30,7%. ʕʨʘʜʠʢʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʫ ʙʦʣʴʥʳʭ ʀɹʉ ʩ ʩʦʯʝʪʘʥʠʝʤ ɻɼʇ ʦʙʝʩʧʝ-

ʯʠʣʘ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʠ ʩʪʦʡʢʦʝ ʜʦʩʪʠʞʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʨʝʤʠʩʩʠʠ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ.  

ɿʘʢʣʶʯʝʥʠʝ. ʕʨʘʜʠʢʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʚ ʘʣʛʦʨʠʪʤʝ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʀɹʉ ʩ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʧʘ-

ʪʦʣʦʛʠʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʧʨʠ ʵʪʦʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʩʪʦʡʢʦʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʨʝʤʠʩʩʠʠ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

Keywords: Coronary heart disease, gastroduodenal pathology, Helicobacter pylori, eradikatsionny therapy 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʅelicobacter pylori, 

ʵʨʘʜʠʢʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ 

 
ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ ʧʨʦʙʣʝʤʘ ʢʦʤʦʨʙʠʜ-

ʥʦʩʪʠ ʩʦʭʨʘʥʷʝʪ ʠ ʧʨʝʫʤʥʦʞʘʝʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, 
ʯʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʩʘʝʪʩʷ ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʝʯʥʦ-ʩʦ-
ʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 
ʋ ʙʦʣʴʥʳʭ ʀɹʉ ʩʦʯʝʪʘʥʠʝ ʩ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ 
ʧʘʪʦʣʦʛʠʝʡ (ɻɼʇ) ʚʩʪʨʝʯʘʝʪʩʷ ʚ 60% ʩʣʫʯʘʝʚ [2]. 
ʇʦʜʦʙʥʘʷ ʢʦʤʦʨʙʠʜʥʦʩʪʴ ʟʘʯʘʩʪʫʶ ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʟʘʧʦʟʜʘʣʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʩʚʷʟʠ 
ʩ ʠʭ ʘʪʠʧʠʯʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʪʝ-
ʯʝʥʠʝʤ ʠ ʧʨʦʛʥʦʟʦʤ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʦʡ ʧʘʪʦʣʦʛʠʠ 
[3,4]. ʅʝʩʪʘʙʠʣʴʥʦʝ ʪʝʯʝʥʠʝ ʀɹʉ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ 
ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʠ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ ʅelicobacter pylori 
(ʅʈ). ʀʥʬʝʢʮʠʷ ʅ. pylori, ʘʢʪʠʚʠʨʫʶʱʘʷ ʢʘʢ ʣʦ-
ʢʘʣʴʥʳʡ, ʪʘʢ ʠ ʩʠʩʪʝʤʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦ-
ʮʝʩʩ, ʤʦʞʝʪ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 
ʬʘʢʪʦʨ ʨʠʩʢʘ ʫʪʷʞʝʣʝʥʠʷ ʪʝʯʝʥʠʷ ʢʦʨʦʥʘʨʥʦʡ ʙʦ-
ʣʝʟʥʠ [1,5,6 ]. 
ʅʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʪʝʨʘʧʠʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʷʚʣʷ-
ʝʪʩʷ ʢʘʢ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʛʘʩʪʨʦʜʫʦʜʝ-
ʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚʳʷʚʣʝʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ 
H. Pylori ʪʘʢ ʠ ʧʦʜʙʦʨ ʵʬʬʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʣʝ-
ʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʵʨʘʜʠʢʘʮʠʦʥʥʫʶ ʪʝʨʘʧʠʶ.  
ʎʝʣʴ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʣʝʯʝʥʠʷ ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ (ɻɼʇ) ʫ 
ʙʦʣʴʥʳʭ ʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ɻɼʇ ʥʘ ʢʣʠʥʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʙʦʣʴʥʳʭ.  
ʄʝʪʦʜʳ: ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 294 

ʙʦʣʴʥʳʭ ʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 
ʜʠʘʛʥʦʟ ʀɹʉ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʱʝʢʣʠʥʠ-
ʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʱʝʠʥʩʪʨʫʤʝʥ-
ʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʚʰʠʭ ʨʝʛʠʩʪʨʘʮʠʶ ʕʂɻ ʚ 
ʧʦʢʦʝ ʠ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ, 
ʩʫʪʦʯʥʫʶ ʟʘʧʠʩʴ ʕʂɻ ʧʦ ʍʦʣʪʝʨʫ, ʕʍʆ ï ʢʘʨʜʠʦ-
ʛʨʘʬʠʶ ʥʘ ʘʧʧʘʨʘʪʝ ACUSON 128ʍʈ-10ʉ. ɼʣʠ-
ʪʝʣʴʥʦʩʪʴ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ (ʀɹʉ) ʢʦʣʝʙʘʣʘʩʴ 
ʦʪ 2 ʜʦ 11ʣʝʪ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 

54,3°10,6 ʛʦʜʘ. ʄʫʞʯʠʥʳ ʩʦʩʪʘʚʠʣʠ 71.8%(211), 
ʞʝʥʱʠʥʳ ï 28,2%(83). ʉʪʝʥʦʢʘʨʜʠʷ 1ʌʂ ʜʠʘʛʥʦ-
ʩʪʠʨʦʚʘʥʘ ʫ 34(11,6%), ʩʪʝʥʦʢʘʨʜʠʷ 2 ʌʂ ï ʫ 
260(88,4%) ʙʦʣʴʥʳʭ. ʉʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ I 
ʌʂ ʚʳʷʚʣʝʥʘ ʫ 58(19,7%), ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯ-
ʥʦʩʪʴ II ʌʂ ï ʫ 236(80,3%) ʙʦʣʴʥʳʭ. ɼʣʠʪʝʣʴʥʦʩʪʴ 
ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʦʣʴʥʳʤʠ ʩʦʩʪʘʚʠʣʘ 24 ʥʝʜʝʣʠ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ (ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ çʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴè) ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʀɹʉ (147 
ʙʦʣʴʥʳʭ, ʠʤʝʶʱʠʭ ɻɼʇ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʫʶ ʩ ʅ. 
ʨylori, ʠ 147 ʙʦʣʴʥʳʭ ʀɹʉ, ʥʝ ʠʤʝʶʱʠʭ ɻɼʇ) ʩʦ-
ʧʦʩʪʘʚʠʤʳ ʧʦ ʚʦʟʨʘʩʪʫ, ʧʦʣʫ, ʢʣʠʥʠʯʝʩʢʠʤ ʜʘʥ-
ʥʳʤ. ɼʣʠʪʝʣʴʥʦʩʪʴ ɻɼʇ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 
12,1Ñ3,6ʛʦʜʘ. ʋ 67 ʙʦʣʴʥʳʭ (45,7%) ʧʦʜʪʚʝʨʞʜʝʥʘ 
ʷʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ ɼʇʂ, ʫ 29 (19,7%) - ʷʟʚʝʥʥʘʷ ʙʦ-
ʣʝʟʥʴ ʞʝʣʫʜʢʘ, ʫ 51(34,6%) ï ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ, 
ʜʫʦʜʝʥʠʪ. ɹʦʣʴʥʳʝ ʀɹʉ ʩ ɻɼʇ ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ 
ʢʣʠʥʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 
ʛʨʫʧʧʳ. ʇʘʮʠʝʥʪʳ I ʛʨʫʧʧʳ (n=74) ʧʦʣʫʯʘʣʠ ʥʘ 
ʬʦʥʝ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʘʥʪʠʭʝʣʠʢʦʙʘʢʪʝʨʥʫʶ ʪʝʨʘ-
ʧʠʶ ʧʝʨʚʦʡ ʣʠʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʘʘʩʪʨʠʭʪʩʢʠʤ 
ʢʦʥʩʝʥʩʫʩʦʤ-3 (2005) ʚ ʪʝʯʝʥʠʝ 12Ñ2 ʜʥʝʡ (ʀʇʇ 
20ʤʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ, ʢʣʘʨʠʪʨʦʤʠʮʠʥ 500 ʤʛ 2 ʨʘʟʘ ʚ 
ʜʝʥʴ, ʘʤʦʢʩʠʮʠʣʣʠʥ 1000ʤʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ). ʇʘʮʠ-
ʝʥʪʳ II ʛʨʫʧʧʳ (n=63) ʥʘ ʬʦʥʝ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʧʦ-
ʣʫʯʘʣʠ (ʚ ʩʠʣʫ ʨʘʟʥʳʭ ʧʨʠʯʠʥ - ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʳʭ 
ʧʦʢʘʟʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʵʨʘʜʠʢʘʮʠʠ, ʦʪʢʘʟ ʦʪ ʘʥ-
ʪʠʙʠʦʪʠʢʦʚ, ʧʦʣʠʚʘʣʝʥʪʥʘʷ ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ 
ʥʘ ʘʥʪʠʙʠʦʪʠʢʠ ʠ ʪ.ʜ.) ʪʦʣʴʢʦ ʘʥʪʠʩʝʢʨʝʪʦʨʥʫʶ ʪʝ-
ʨʘʧʠʶ (ʀʇʇ 20ʤʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ). ɹʦʣʴʥʳʝ ʀɹʉ ʙʝʟ 
ʩʦʧʫʪʩʪʚʫʶʱʝʡ ɻɼʇ (n=93) cʦʩʪʘʚʠʣʠ III ʛʨʫʧʧʫ. 
ɺʩʝ ʙʦʣʴʥʳʝ ʧʦʣʫʯʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ 
ʙʠʩʦʧʨʦʣʦʣ, ʧʝʨʠʥʜʦʧʨʠʣ, ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʫʶ 
ʢʠʩʣʦʪʫ, ʘʪʦʨʚʘʩʪʘʪʠʥ.  
ʈʝʟʫʣʴʪʘʪʳ. ʀʩʭʦʜʥʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 
ʙʦʣʴʥʳʭ ʀɹʉ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʧʨʠ 
ʥʘʣʠʯʠʠ ɻɼʇ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʙʦʣʴʥʳʭ 
ʀɹʉ ʩ ɻɼʇ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʥʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʥʠʪʨʦʛʣʠʮʝʨʠʥʘ ʧʨʠ ʘʥʛʠʥʦʟʥʳʭ ʙʦʣʷʭ (60,5% ʧʨʦ-

ʪʠʚ 100%, c2=5,13, ʨ=0,024) ʠ ʙʦʣʝʝ ʯʘʩʪʘʷ ʩʚʷʟʴ 
ʘʥʛʠʥʦʟʥʳʭ ʙʦʣʝʡ ʩ ʧʨʠʝʤʦʤ ʧʠʱʠ, ʢʦʪʦʨʳʝ ʢʫʧʠ-
ʨʦʚʘʣʠʩʴ ʧʨʠʝʤʦʤ ʥʠʪʨʦʛʣʠʮʝʨʠʥʘ. 
ʉʧʫʩʪʷ 24 ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʵʨʘʜʠʢʘ-

ʮʠʦʥʥʦʡ+ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʫ ʙʦʣʴʥʳʭ I ʛʨʫʧʧʳ 
(n=74) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠʟʤʝ-
ʥʠʣʘʩʴ, ʯʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʷʚʠʣʦʩʴ ʩʥʠʞʝʥʠʝʤ 
ʯʠʩʣʘ ʧʨʠʩʪʫʧʦʚ ʩʪʝʥʦʢʘʨʜʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʥʠ-
ʤʘʝʤʳʭ ʪʘʙʣʝʪʦʢ ʥʠʪʨʦʛʣʠʮʝʨʠʥʘ. ʋ ʙʦʣʴʥʳʭ I 
ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʧʨʠʩʪʫʧʦʚ ʩʪʝ-
ʥʦʢʘʨʜʠʠ ʥʘ 62,6Ñ4,2% (ʨ<0,05). ʅʝʜʝʣʴʥʘʷ ʧʦʪʨʝʙ-
ʥʦʩʪʴ ʚ ʥʠʪʨʦʛʣʠʮʝʨʠʥʝ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 70,4Ñ3,6% 
(ʨ<0,01). ʋ ʙʦʣʴʥʳʭ II ʛʨʫʧʧʳ ʥʘ ʬʦʥʝ ʧʨʦʚʝʜʝʥʠʷ 



Scientific journal ñFundamentalis scientiamò ˉ20/2018 39 

 

ʘʥʪʠʩʝʢʨʝʪʦʨʥʦʡ+ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʩʥʠʞʝʥʠʝ ʯʘ-
ʩʪʦʪʳ ʧʨʠʩʪʫʧʦʚ ʦʪʤʝʯʝʥʦ ʥʘ 30,7Ñ4,6% (ʨ<0,05). 
ʅʝʜʝʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʠʪʨʦʛʣʠʮʝʨʠʥʝ ʫʤʝʥʴ-
ʰʠʣʘʩʴ ʥʘ 21,2Ñ5,6% ( ʨ<0,05). ʅʘ ʬʦʥʝ ʙʘʟʠʩʥʦʡ 
ʪʝʨʘʧʠʠ ʫ ʙʦʣʴʥʳʭ III ʛʨʫʧʧʳ (ʀɹʉ ʙʝʟ ɻɼʇ) ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʧʨʠʩʪʫʧʦʚ ʩʪʝʥʦʢʘʨʜʠʠ ʩʥʠʟʠ-
ʣʘʩʴ ʥʘ 29,5Ñ3,8% ( ʨ<0,05). ʥʝʜʝʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ 
ʚ ʥʠʪʨʦʛʣʠʮʝʨʠʥʝ - ʥʘ 44,1Ñ5,8% ( ʨ<0,05). 
ʋʣʫʯʰʝʥʠʶ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ 

I ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʨʠʨʦʩʪ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ 
ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ (ʊʌʅ) ʩ 72,5Ñ3,1 ʜʦ 105,1Ñ6,1 
ɺʪ (ʨ<0,01) (ʥʘ 45,3Ñ3,2%, ʨ<0,01). ʋ ʙʦʣʴʥʳʭ II 
ʛʨʫʧʧʳ ʊʌʅ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 70,3Ñ2,1 ʜʦ 89,1Ñ3,4 ɺʪ 
(ʨ< 0,01) (ʥʘ 26,5Ñ2,6%, ʨ<0,01). ʋ ʙʦʣʴʥʳʭ III 
ʛʨʫʧʧʳ ʪʘʢʞʝ ʦʪʤʝʯʝʥ ʧʨʠʨʦʩʪ ʊʌʅ ʦʪ 110,4Ñ5,5 
ʜʦ 124,5Ñ2,8ɺʪ (ʨ<0,001) (ʥʘ 12,7Ñ3,8%, ʨ<0,01), 
ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ I ʠ II ʛʨʫʧʧ 
(12,7Ñ3,8% ʧʨʦʪʠʚ 45,3Ñ3,2%, ʨ<0,01; 12,7Ñ3,8% 
ʧʨʦʪʠʚ 26,5Ñ2,6%, ʨ<0,01). ʅʦ, ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 
ʧʦʢʘʟʘʪʝʣʴ ʊʌʅ (ʠʩʭʦʜʥʳʡ ʠ, ʧʦʣʫʯʝʥʥʳʡ ʩʧʫʩʪʷ 
24 ʥʝʜʝʣʠ) ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʤʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʝʤ I ʠ II ʛʨʫʧʧ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘ-
ʢʣʶʯʝʥʠʝ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ɻɼʇ ʥʘ ʪʝʯʝʥʠʝ 
ʀɹʉ. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʡ ʵʨʘʜʠʢʘʮʠʦʥʥʦʡ 

ʪʝʨʘʧʠʠ ʦʮʝʥʝʥʘ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʀɹʉ ʩ ɻɼʇ (I ʠ II 
ʛʨʫʧʧ) ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʛʝʥʘ ʅ.ʨylori. 
ʕʨʘʜʠʢʘʮʠʷ ʩʯʠʪʘʣʘʩʴ ʜʦʩʪʠʛʥʫʪʦʡ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 
ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʉʨʝʜʠ ʙʦʣʴʥʳʭ I 
ʛʨʫʧʧʳ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʵʨʘʜʠʢʘʮʠʠ H.pylori ʧʦ-
ʩʣʝ ʧʝʨʚʦʡ ʩʭʝʤʳ ʜʦʩʪʠʛʥʫʪʘ ʫ 65(87,8%) ʙʦʣʴʥʳʭ, 
ʫ 6(8,1%) - ʧʦʩʣʝ ʚʪʦʨʦʡ ʩʭʝʤʳ ʵʨʘʜʠʢʘʮʠʠ, ʠ ʚ ʮʝ-
ʣʦʤ, ʩʦʩʪʘʚʠʣʘ ï 95,9%. ʉʨʝʜʠ ʙʦʣʴʥʳʭ II ʛʨʫʧʧʳ ʫ 
2(3,4%) ʙʦʣʴʥʳʭ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʩʧʦʥʪʘʥʥʘʷ ʵʨʘ-
ʜʠʢʘʮʠʷ ʅ.ʨylori. 
ʏʘʩʪʦʪʘ ʨʝʮʝʜʠʚʦʚ ɻɼʇ ʚ ʪʝʯʝʥʠʝ 24 ʥʝʜʝʣʴ 

ʥʘʙʣʶʜʝʥʠʷ ʩʨʝʜʠ ʙʦʣʴʥʳʭ I ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 
4(5,4%), ʩʨʝʜʠ ʙʦʣʴʥʳʭ II ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʘ 

25(39,7%) (c2=20,41, ʨ<0,001). ɺʢʣʶʯʝʥʠʝ ʵʨʘʜʠʢʘ-
ʮʠʠ ʚ ʩʦʩʪʘʚ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ʀɹʉ ʩ ɻɼʇ ʧʦʟʚʦ-
ʣʷʝʪ ʜʦʩʪʠʯʴ ʩʪʦʡʢʦʡ ʢʣʠʥʠʢʦ-ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ 
ʨʝʤʠʩʩʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʚʝʜʝʥʠʝ ʪʦʣʴʢʦ ʘʥʪʠ-
ʩʝʢʪʨʝʪʦʨʥʦʡ ʪʝʨʘʧʠʠ ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ ʥʝ ʜʘʝʪ. 
ʊʘʢ, ʚʢʣʶʯʝʥʠʝ ʵʨʘʜʠʢʘʮʠʠ Helicobacter pylori 

ʠʤʝʝʪ ʙʦʣʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʀɹʉ ʩ ɻɼʇ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʫʯʘʩʪʠʷ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʧʘʪʦʛʝ-
ʥʝʟʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʠ. ɺ ʩʚʦʝ 
ʚʨʝʤʷ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ 
ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʨʳʭ 
ʢʦʨʦʥʘʨʥʳʭ ʩʦʙʳʪʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʪʨʠʘʣ 
çSTAMINAè [7], ʛʜʝ ʧʘʮʠʝʥʪʳ ʩ ʦʩʪʨʳʤ ʠʥʬʘʨʢʪʦʤ 
ʤʠʦʢʘʨʜʘ ʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ ʧʦʣʫʯʘʣʠ 
ʩʭʝʤʳ ʵʨʘʜʠʢʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ. ʏʝʨʝʟ ʛʦʜ ʥʘʙʣʶ-
ʜʝʥʠʷ ʯʘʩʪʦʪʘ ʦʩʪʨʳʭ ʢʦʨʦʥʘʨʥʳʭ ʵʧʠʟʦʜʦʚ ʠ ʢʘʨ-
ʜʠʦʛʝʥʥʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʦʢʘʟʘʣʘʩʴ ʥʘ 36% 
ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʧʣʘ-
ʮʝʙʦ (ʨ=0,02). ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ H. pylori ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ çʤʠʰʝʥʠè ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʪʘʢ-
ʪʠʢʠ ʫ ʙʦʣʴʥʳʭ ʀɹʉ ʧʨʠʚʦʜʠʪ ʢ ʫʪʚʝʨʞʜʝʥʠʶ ʦʯʝ-
ʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʨʘʜʠʢʘʮʠʠ ʢʘʢ ʬʘʢʪʦʨʘ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʢʦʨʦʥʘʨʥʳʭ 
ʵʧʠʟʦʜʦʚ ʫ ʙʦʣʴʥʳʭ ʩ H. pylori - ʠʥʬʝʢʮʠʝʡ [6]. ʅʘ 
ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʵʨʘ-
ʜʠʢʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʫ ʙʦʣʴʥʳʭ ʢʘʨʜʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʧʨʦʬʠʣʷ [3,4,5] ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 
ʚʝʨʦʷʪʥʦʩʪʴ ʨʦʣʠ ʅ. ʨylori ʚ ʧʘʪʦʛʝʥʝʟʝ ʢʦʤʦʨʙʠʜ-
ʥʳʭ ʧʘʮʠʝʥʪʦʚ.  
ɺʳʚʦʜʳ. ɺʢʣʶʯʝʥʠʝ ʵʨʘʜʠʢʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ 

ʚ ʘʣʛʦʨʠʪʤ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʀɹʉ ʩ ʛʘʩʪʨʦʜʫʦʜʝ-
ʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ 
Helicobacter pylori, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʠ-
ʞʝʥʠʶ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʨʝʤʠʩʩʠʠ ʛʘ-
ʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ, ʥʦ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʨʝʜʫʢʮʠʶ ʜʠʩʧʝʧʩʠʯʝʩʢʠʭ 
ʨʘʩʩʪʨʦʡʩʪʚ, ʩʪʘʙʠʣʠʟʘʮʠʶ ʘʥʛʠʥʦʟʥʦʛʦ ʩʠʥʜʨʦʤʘ, 
ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʣʫʯʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦ-
ʜʠʤʦʡ ʪʝʨʘʧʠʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʣʝʯʝ-
ʥʠʝ ʙʦʣʴʥʳʭ. 
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Abstract 

The article analyzes the notion of worldview in the framework of a subject-oriented approach and considers 

the stages of worldview mastering of the world, describes the components of worldview readiness. According to 

the authors' opinion, the following indices of the formedness of health-saving worldview represent an integral 

unity: consciousness of necessity to lead a healthy life and patterns of safe behavior; value-oriented relation to 

own health and health of other people; scientifically grounded knowledge on health, methods and means of its 

control, preservation and strengthening; ways and methods of counteracting infectious and non-infectious diseases; 

the advanced methods of achieving high performance and long creative activity; creation of a favorable environ-

ment and observance of ecological norms; self-improvement and continuous development; confession of higher 

spiritual values. These indices are obtained in the study.  

Within the framework of "Concept for the formation of the health-saving worldview as a fundamental plat-

form for the development of modern pedagogical education", the authors try to investigate the index of a health-

saving worldview by applying the Item Response Theory. 

Keywords: health-saving worldview, theory of pedagogical measurements, latent parameter, Item Response 

Theory, worldview, world understanding, world picturing, world perceiving, world feeling. 

 

Within the framework of research work at 

V. N. Karazin Kharkiv National University Health Sci-

ence department which was based on the topic "Con-

cept for the formation of the health-saving worldview 

as a fundamental platform for the development of mod-

ern pedagogical education" the authors try to investi-

gate such a latent index that affects the success of test-

ing, as Health-Saving Worldview Indices (HSWI). 

In modern scientific sources worldview is consid-

ered to be as "a system of views on the objective world 

and the place of human in it, on the attitude of man to 

the surrounding reality and of himself, as well as the 

basic attitudes of people, their beliefs, ideals, cognitive 

principles and activities, caused by these views; value-

oriented views" [4]. Worldview includes in its structure 

knowledge, beliefs, values, ideals and other compo-

nents. 

An analysis of worldview in the framework of a 

subject-oriented approach in understanding its nature is 

presented in the works of psychological scientists. In 

the works of S. Rubinstein, R. Nemov, G. Zalessky, 

B. Shadrikov, A. Petrovsky, M. Yaroshevsky there is 

the meaning of the concept of "worldview", the corre-

lation between worldview and consciousness, the ques-

tion of the life meaning choice, life goals, value orien-

tations of the individual, the formation of worldview 

problem, etc. In the works of psychologists the defini-

tions are given and the meaning of such concepts as 

"world feeling", "world perceiving", "world under-

standing", "world picturing" is analyzed. 

While studying the worldview the stages of 

worldview development can be distinguished: "world 

feeling", "world perceiving", "world understanding", 

"world picturing". 

World feeling is the first stage of humanôs 

worldview formation, which is a sensual awareness of 

the world, when the world is given to human image 

forms that arrange individual experience. The 

worldview is the emotional essence of the world that 

consists of a wide emotions, feelings, and mood range 

that helps to make a coherent deep understanding of the 

subject or situation. 

World perception is the second stage, which al-

lows human to see the world in the unity of its parts, 

gives a certain interpretation to it. World perception 
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may be based on different grounds, not necessarily the-

oretically grounded. Perception of the world can have 

both positive and negative coloring (for example, per-

ception of absurdity, tragedy). On the one hand, the 

worldview involves the vision of the world as a whole, 

with a different emphasizing of dominant, some main, 

personally important things. 

World understanding is the highest stage of 

worldview development; developed worldview with 

complex interweaving of multifaceted attitudes to real-

ity, with the most generalized synthesized views and 

ideas about the world and human. In real dimensions of 

the worldview, these stages are inextricably linked, mu-

tually complementing each other, forming a holistic im-

age of the world and the place of human in it. World 

understanding is the intellectual essence of the 

worldview, which embraces persistent knowledge in 

the form of various theories, principles and laws. 

World picturing follows from the first three com-

ponents, and it is partly contained in them. The accu-

mulated experience allows us to form models and ap-

proaches that direct further research and evaluation of 

possible objects states. Here you can imagine fantasies, 

biases, stereotypes, complex scientific predictions, or 

irrational intuitive predictions. 

An important component is the worldview readi-

ness, which expresses the ability of a person to a con-

scious worldview and action based on individual val-

ues, features of internal and external human life. 

An important task of the pedagogical process in 

the formedness of health-saving worldview is the for-

mation of its functional components (especially world 

understanding and world picturing), as well as 

worldview readiness. 

The authors of the concept use the Theory of Ped-

agogical Measurements for assessing the formedness of 

health-saving worldview indices. This theory is an im-

portant branch of rapidly developing pedagogy that co-

vers both theoretical and applied aspects, being on the 

verge of humanities and sciences ï pedagogy, philoso-

phy, mathematics, logic and statistics. The Theory of 

Pedagogical Measurements, in turn, is an integral part 

of the scientific topic that studies tests and is called tes-

tology. Testology can be traditionally divided into ped-

agogical, psychological and social study. In English 

scientific literature for psychological testing it is used 

the term psychometrics, and for pedagogical ï educa-

tional measurement. 

Mathematical methods of pedagogical measure-

ments are used to process the test results and verify the 

correspondence of the test tasks characteristics and the 

test as a whole with scientific quality criteria, which are 

proofed. 

The apparatus used in mathematical theories of 

pedagogical measurements relates to the theory of 

probability and mathematical statistics, and uses meth-

ods of matrix algebra and mathematical analysis. 

The purpose of pedagogical measurements, using 

various mathematical theories in a broad sense, is the 

construction of mathematical models, which in quanti-

tative form more correctly reflect the basic characteris-

tics and parameters of the educational space, its various 

elements, their connection with each other. If we give 

the definition in the narrow sense, only the prepared-

ness level of students and a certain complexity type 

level of tasks, which are called test ones, are studied 

and considered. 

Among the modern mathematical theories of ped-

agogical measurements, the most well-known is Item 

Response Theory, which is sometimes translated as a 

strong true score theory. Item Response Theory tradi-

tionally includes one-parameter model of Rash [3], 

two- and three-parameter models [1; 2]. 

The Rasch model solves two fundamental prob-

lems. The first shows the level of person preparedness, 

invariant shows the complexity of the tasks. This means 

that if two testes are presented to the same person, one 

of which has easy tasks, and the other has difficult 

onesRjnfk, then it is obvious that the points for the first 

test will be higher. In this case, the preparedness level 

indeces, calculated from the results of the first test, co-

incides with the preparedness level indeces, calculated 

from the results of the second test. Similarly, the level 

of a problem difficulty is invariant with the prepared-

ness level of the people who solve this task. 

The indicated probability of the correct problem 

solution (so-called function of success) is transmitted 

by the formula:  

( ) exp( ) / (1 exp(r ))P
ij i j i j i j

p q b q b q b= - - -= +  

The obtained probability depends only on the dif-

ference 
i j
q b- , so it is often called the one-parameter 

Rasch model. Using the success function, it is easy to 

construct the characteristic test tasks curves of and the 

examinees characteristic curves, which demonstrate the 

above-mentioned dependence of probability of the task 

execution on its complexity and level of examinees pre-

paredness.  

If the test contains tasks with different differenti-

ated capabilities, then there are not enough possibilities 

to describe such an empirical one-parameter model of 

Rasch. To overcome the two-parameter model A. Birn-

baum introduced another parameter - the differentiated 

capability of the test. The next development of A. Birn-

baum's model is a three-parameter model, which in-

cludes a third latent parameter, which reflects the 

guessing effect on the probability of the answer to the 

task. 

A number of articles examine models based on all 

said above, where latent variables are introduced, 

which are associated with the desired qualities. 

For example, in [3] a latent variable, that reflects 

the professional activity of a teacher based on the Rasch 

model, is being studied. The objectives of this assess-

ment are to provide and improve the quality of the 

teacher's professional activities, management infor-

mation about the activities, ensuring objectivity in mak-

ing managerial decisions in the field of activities opti-

mization, and so on. 
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As it has been established, the concept of the 

worldview is quite general and includes a huge, almost 

immense number of aspects that are difficult to assess 

and to calculate. But, when it comes to disciplines re-

lated to health (Moral and spiritual aspects of health, 

General theory of health (general and pedagogical vale-

ology), Health and safety, Basics of a healthy lifestyle 

and health culture, etc.). This latent parameter, accord-

ing to the hypothesis of the authors, can be presented 

on a linear scale, and, therefore, included in the model 

and evaluated by the results of experiments, as well as 

known parameters of Rasch and Birnbaum models. 

The indices of the formedness of health-saving 

worldview, according to the authors, represent a holis-

tic unity: the conscious observance of a healthy lifestyle 

and models of safe behavior; value-oriented relation to 

own health and health of other people; scientifically 

grounded knowledge on health, methods and means of 

its control, preservation and strengthening; ways and 

methods of counteracting infectious and non-infectious 

diseases; the advanced methods of achieving high per-

formance and long creative activity; creation of a favor-

able environment and observance of ecological norms; 

self-improvement and continuous development; con-

fession of higher spiritual values. These indices are ob-

tain in the study.  

All theories of pedagogical measurements are 

aimed at assessing the true components of latent quali-

ties, which are not obviously observed. All theories are 

based on the axiom that genuine measurement compo-

nents have stable existence. This process was observed 

not only in pedagogical, but also in psychological, so-

ciological, economic and medical areas. By virtue of 

the above arguments, the name Latent Trait Theory 

should be attributed to the theory of higher, interdisci-

plinary level, which includes all other theories of peda-

gogical, psychological and sociological measurements.  

In a HSWI model, this index should affect the 

probability of a correct answer to the problem as fol-

lows. With an increase in HSWI probability increases, 

with decreasing it decreases. Denote the HSWI through 

s, without specifying at this stage its units of meas-

urement. 

If the basis for adopting is a one-parameter model 

of Rasch, then the function of success can be general-

ized by writing the formula: 

 Pr( , , ) exp( ( , , )) / (1 exp( ( , , )))s q b y s q b y s q b= +   

where ( , , )y s q b is a function that has the 

following properties: 

1. ( , , )y s q b­¤, when q­¤ at fixed ,s b. 

2. ( , , )y s q b­-¤, when b­¤ at fixed ,s q. 

3. ( , , )y s q b is increasing at fixed ,q b. 
 

These properties provide the well-known 

properties of the Rasch model success function and also 

describe the dependence on the new variable HSWI s
. 

To study the model you need to specify the 

function ( , , )y s q b. We can offer two of the 

simplest implementations of this function. We write 

down these realizations, replacing the function of 

success at once. 

The first model assumes the latency of additivity 

(additive model) 

 Pr( , , ) exp( ) / (1 exp( ))s q b s q b s q b= + - + + -  
The second model involves a multiplicative effect 

of interaction between the level of HSWI q and s 

readiness (multiplicative model)  

  Pr( , , ) exp( ) / (1 exp( ))s q b sq b sq b= - + -. 

There is an important question about the units of 

measurement of the introduced variable s. For an 

additive model, it is obvious that it is measured in the 

same units as ,q b, that is, logits. However, in the 

opinion of the authors, this makes it difficult to interpret 

the content of the HSWI, as a special latent variable that 

accumulates worldview properties. 

http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/Basics+of+a+healthy+lifestyle
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Pic. 1. The value of the characteristic function, depending on the parameters ,s q. The parameter b has the 

highest value for the red surface, the smallest for the blue 

 

For a multiplicative model, s is a dimensionless 

positive coefficient that with 1s=  transforms the 

success function of the multiplicative model into a 

classical Rasch success function model. We construct 

characteristic surfaces for various parameter 

combinations , ,s q b. 
 

 

Pic. 2. The value of the characteristic function, depending on the parameters,s b. 
 

The parameter q has the smallest value for the 

red surface, the highest for the blue surface 

 

 

Fig. 3. The value of the characteristic function depending on the parameters ,q b. 
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The parameter shas the smallest value for the red 

surface, and the highest for the blue. 

Consequently, studying indices of the formedness 

of health-saving worldview  

with the help of mathematical theory of 

pedagogical measurements Item Response Theory is a 

modern method that provides and improves the quality 

of the teacher's professional activities, management 

information activities, ensures objectivity in making 

managerial decisions in optimization of activities, etc. 

The prospect of work in this direction is seen in the 

further study of mechanisms for the formation of a 

health-saving outlook, the development of a model for 

building persistent beliefs about the priority of health 

values that will enable modern youth to fully disclose 

and realize their personal, professional and spiritual 

potential. 
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Abstract  

The article presents the peculiarities of the creation and operation of healthcare-saving educational 

environment in the classical university as a system. 

ɸʥʦʪʘʮʽʷ 

ɺ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʚ ʢʣʘʩʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʷʢ ʩʠʩʪʝʤʠ. 

Keywords: system, healthcare, educational environment, classical university, students, teachers. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ, ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʥʥʷ, ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʢʣʘʩʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʩʪʫʜʝ-

ʥʪʠ, ʚʠʢʣʘʜʘʯʽ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 

ʉʪʨʽʤʢʽ ʟʤʽʥʠ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʡ ʩʦʮʽʘʣʴʥʦ-ʢʫ-

ʣʴʪʫʨʥʦʤʫ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʟʫ-

ʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫ-

ʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦʬʝʩʽʦʥʘ-

ʣʘʤʠ ʫ ʩʚʦʾʡ ʛʘʣʫʟʽ, ʘʣʝ ʡ ʚʽʜʨʽʟʥʷʪʠʩʷ ʤʽʮʥʠʤ 

ʟʜʦʨʦʚôʷʤ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʫʩʧʽ-

ʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʩʚʦʾʭ ʧʨʦʬʝʩʽʡʥʠʭ ʦʙʦʚôʷʟ-

ʢʽʚ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʮʝ ʟʘʚʜʘʥʥʷ ʻ ʫ ʢʣʘʩʠʯ-

ʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ ʟʘʡʤʘʶʪʴ ʧʨʦ-

ʚʽʜʥʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘʰʦʾ ʢʨʘʾʥʠ. 

ʗʢ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʚʠʢʦ-

ʥʘʥʥʷ ʚʢʘʟʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʚ ʮʠʭ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʟʙʝʨʝʞʝʥʥʶ ʟʜʦʨʦʚôʷ ʩʪʫʜʝʥʪʽʚ 

ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʟʘʩʚʦʻʥʥʶ ʥʠʤʠ ʟʥʘʥʴ ʧʨʦ ʟʜʦʨʦ-

ʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʬʦʨʤʫʚʘʥʥʶ ʢʫʣʴʪʫʨʠ ʟʜʦʨʦʚôʷ ʪʘ 

ʥʘʚʠʯʦʢ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ. ʇʨʦʪʝ ʽʩ-

ʥʫʶʯʘ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʩʠʩʪʝʤʘ 

ʧʽʜʪʨʠʤʢʠ ʟʜʦʨʦʚôʷ ʩʪʫʜʝʥʪʽʚ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ 

ʥʝʜʦʩʢʦʥʘʣʦʶ ʡ ʚʠʤʘʛʘʻ ʩʫʪʪʻʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʊʦʤʫ 

ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ 

ʩʴʦʛʦʜʝʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʚʩʪʘʥʦ-

ʚʣʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʘ ʧʨʦʙʣʝʤʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʚʯʝʥʠʤʠ ʚ ʪʘʢʠʭ ʥʘʧʨʷʤʘʭ: ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝ-

ʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʪʘ ʩʝ-

ʨʝʜʦʚʠʱʘ (ɸ. ɹʘʥʜʫʨʘ, ʈ. ɹʝʡʢʝʨ, ʃ. ɺʠʛʦʪʩʴʢʠʡ, 

ɼʞ. ɻʽʙʩʦʥ, ʂ. ʃʝʚʽʥ, ʄ. ʍʝʡʜʤʝʪʩ ʪʘ ʽʥʰʽ); ʨʦʣʴ ʩʝ-

ʨʝʜʦʚʠʱʘ ʷʢ ʬʘʢʪʦʨʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ (ʂ. ɸʙʫ-

ʣʴʭʘʥʦʚʘ-ʉʣʘʚʩʴʢʘ, ʅ. ʂʨʠʣʦʚʘ, ʆ. ʃʝʦʥʪʴʻʚ, 

ʖ. ʄʘʥʫʡʣʦʚ, ɼ. ʄʘʨʢʦʚʠʯ, ʄ. ʏʝʨʥʦʫʰʝʢ ʪʘ 

ʽʥʰʽ), ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʉ. ɼʝʨʷʙʦ, ʖ. ʂʫʣʶʪʢʽʥ, ʆ. ʄʘʢʘʛʦʥ, 

ɯ. ʑʝʨʙʘʢ, ɺ. ʗʩʚʽʥ ʪʘ ʽʥʰʽ); ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ 

ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʘ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʦʩʦ-

ʙʠʩʪʦʩʪʽ (ɺ. ɹʘʙʠʯ, ʆ. ɹʝʣʴʦʨʽʥ-ɽʨʨʝʨʘ, ɻ. ʄʠʩʽʥʘ, 

ʉ. ʆʤʝʣʴʯʝʥʢʦ, ɻ. ʆʩʪʘʧʝʥʢʦ, ʅ. ʈʠʣʦʚʘ, ʃ. ʊʘʪʘʨ-

ʥʽʢʦʚʘ, ʅ. ʊʢʘʯʦʚʘ, ʅ. ʊʨʝʪʴʷʢʦʚʘ ʪʘ ʽʥʰʽ), ʟʘʛʘʣʴʥʽ 
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ʦʩʥʦʚʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʜʦ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʖ. ɹʦʡʯʫʢ, ʄ. ɻʦʥʯʘʨʝʥʢʦ, 

ʄ. ɭʚʪʫʭ, ɯ. ɿʷʟʶʥ, ʆ. ɯʦʥʦʚʘ, ɺ. ʂʨʝʤʝʥʴ, ɺ. ʃʦ-

ʟʦʚʘ, ɺ. ʆʛʥʝʚôʶʢ, ʆ. ʉʘʚʯʝʥʢʦ, ɸ. ʊʨʦʮʢʦ ʪʘ ʽʥʰʽ).  

ɺʘʞʣʠʚʠʤʠ ʻ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʆ. ɯʣʴʯʝʥʢʘ ʪʘ 

ʆ. ʇʽʜʛʦʨʥʦʾ. ɻ. ʄʝʰʢʦ ʨʦʟʰʠʨʶʻ ʥʘʫʢʦʚʽ ʧʦʰʫʢʠ 

ʪʘ ʧʽʜʢʨʝʩʣʶʻ ʜʝʷʢʽ ʧʽʜʭʦʜʠ ʜʦ ʩʫʪʥʦʩʪʽ ʟʜʦ-

ʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʽ ʥʘʫʢʦʚʮʽ ʚ 

ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʠ ʜʣʷ ʬʦʨ-

ʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ 

ʩʘʤʝ:  

ï çʟʤʽʩʪ ʦʩʚʽʪʠ (ʩʪʘʥʜʘʨʪ ʦʩʚʽʪʠ, ʥʘʚʯʘʣʴʥʠʡ 

ʧʣʘʥ, ʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ, ʤʝʪʦʜʠ ʪʘ ʬʦʨʤʠ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʩʠʩʪʝʤʘ ʟʥʘʥʴ ʫʯʥʽʚ ʧʨʦ ʟʙʝʨʝ-

ʞʝʥʥʷ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ, ʟʜʦʨʦʚôʷ ʩʚʦʛʦ ʨʦʜʫ, 

ʥʘʨʦʜʫ, ʜʦʚʢʽʣʣʷ);  

ï ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʟʜʦ-

ʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʥʘʷʚʥʽʩʪʴ 

ʩʘʥʽʪʘʨʥʦ- ʪʝʭʥʽʯʥʦʛʦ, ʤʝʜʠʯʥʦʛʦ, ʬʽʟʢʫʣʴʪʫʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʩʥʘʱʝʥʥʷ, ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʢʣʘʩʽʚ); 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʭʘʨʯʫʚʘʥʥʷ ʯʠʥ-

ʥʠʤ ʩʘʥʽʪʘʨʥʠʤ ʧʨʘʚʠʣʘʤ ʽ ʥʦʨʤʘʤ;  

ï ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦ-

ʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

ï ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʚʟʘʻʤʠʥʠ ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴ-

ʦʛʦ ʧʨʦʮʝʩʫ; ʩʪʘʥ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ 

ʜʽʪʝʡ ʽ ʚʯʠʪʝʣʽʚ (ʽʥʜʝʢʩ ʟʜʦʨʦʚôʷ, ʟʥʠʞʝʥʥʷ ʟʘʭʚʦ-

ʨʶʚʘʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʪʦʥʫʩʫ); ʨʽʚʝʥʴ 

ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ, ʮʽʣʽʩʥʽʩʪʴ 

ʦʟʜʦʨʦʚʣʶʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʟʫʣʴ-

ʪʘʪʽʚè [2, 5, 6]. 

ʆʪʞʝ, ʩʴʦʛʦʜʥʽ ʦʢʨʝʤʠʤ ʘʩʧʝʢʪʘʤ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʽʩʥʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝ-

ʨʝʜʦʚʠʱʘ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʧʨʠʜʽʣʷ-

ʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ ʟ ʙʦʢʫ ʥʘʫʢʦʚʮʽʚ. ʇʨʦʪʝ ʧʨʦ-

ʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪ-

ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ 

ʢʦʤʧʣʝʢʩʥʦ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ. 

ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʥʘ-

ʧʨʘʮʶʚʘʥʴ ʥʘʫʢʦʚʮʽʚ ʽ ʧʨʘʢʪʠʯʥʠʤ ʜʦʩʚʽʜʦʤ ʨʦ-

ʙʦʪʠ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʥʠ-

ʟʢʫ ʧʨʦʙʣʝʤ ʟ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ, ʘ ʩʘʤʝ: ʨʝʘʣʴʥʠʡ 

ʩʪʘʥ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʫ ʢʣʘʩʠʯʥʠʭ ʟʘ-

ʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʦʨʽʻʥʪʦʚʘʥʦʾ ʧʝʨʝʜʫʩʽʤ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʫʟʴʢʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʦʪʦʚʥʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʚʽʜʩʫʪʥʽʩʪʴ 

ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫ-

ʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʥʝʜʦʩʪʘʪʥʷ ʨʦʟʨʦʙʣʝʥʽʩʪʴ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʧʝʜʘʛʦʛʽʮʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʨʤʽʥ 

çʧʝʜʘʛʦʛʽʯʥʘ ʩʠʩʪʝʤʘè. ʈʦʟʢʨʠʻʤʦ ʧʦʥʷʪʪʷ ʩʘʤʝ 

çʩʠʩʪʝʤʘè. ɺ. ɺʘʭʪʝʨʦʚ, ʂ. ɺʝʥʟʝʣʴ, ʇ. ʂʘʧʪʝʨʦʚ ʪʘ 

ʽʥʰʽ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʨʽʯʯʷ ʚʠʟʥʘʯʠʣʠ ʮʝʡ ʪʝʨʤʽʥ 

ʷʢ çʛʘʨʤʦʥʽʡʥʫ, ʥʝʨʦʟʨʠʚʥʫ ʻʜʥʽʩʪʴ, ʷʢʘ ʮʽʣʽʩʥʦ 

ʚʟʘʻʤʦʜʽʻ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤè. ʊʨʘʢʪʫʚʘʥʥʷ ʮʴʦʛʦ ʧʦ-

ʥʷʪʪʷ ʙʫʣʦ ʨʦʟʢʨʠʪʦ ʡ ʫ ʬʽʣʦʩʦʬʩʴʢʦʤʫ ʩʝʥʩʽ (ʚʽʜ 

ʛʨ. system ï ʩʢʣʘʜʝʥʝ ʟ ʯʘʩʪʠʥ, ʧʦʻʜʥʘʥʝ). ɺʦʥʦ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ, ʷʢ çʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʟʥʘʭʦ-

ʜʷʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʽ ʪʘ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʷʢʽ ʫʪ-

ʚʦʨʶʶʪʴ ʦʙʫʤʦʚʣʝʥʫ ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʻʜʥʽʩʪʴè [7]. 

ʆʪʞʝ, ʩʠʩʪʝʤʦʶ ʻ ʩʪʨʫʢʪʫʨʘ, ʱʦ çʩʪʘʥʦʚʠʪʴ ʻʜʥʽʩʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦ ʨʦʟʤʽʱʝʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʯʘʩʪʠʥ, 

ʟʚôʷʟʘʥʠʭ ʚ ʮʽʣʝ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥ-

ʰʠʭ ʩʠʩʪʝʤ), ʘ ʪʘʢʦʞ ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ-ʥʝʙʫʜʴ ʝʣʝ-

ʤʝʥʪʽʚ, ʦʜʠʥʠʮʴ, ʯʘʩʪʠʥ, ʦʙôʻʜʥʘʥʠʭ ʟʘʛʘʣʴʥʠʤ 

ʧʨʠʥʮʠʧʦʤ ʘʙʦ ʧʨʠʟʥʘʯʝʥʥʷʤè [3]. 

ɯʩʥʫʻ ʷʚʠʱʝ, ʷʢ ʩʠʩʪʝʤʦʫʪʚʦʨʶʶʯʠʡ ʬʘʢʪʦʨ ï 

çʩʪʘʥ ʘʙʦ ʧʨʝʜʤʝʪ, ʷʢʠʡ ʟʜʽʙʥʠʡ ʦʙôʻʜʥʘʪʠ ʫ ʮʽʣʽ-

ʩʥʫ ʻʜʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ, ʩʪʠʤʫʣʶʶʯʠ ʮʽʣʽ-

ʩʥʠʡ ʜʽʻʚʠʡ ʧʨʦʷʚ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʙʝʟʧʦʩʝ-

ʨʝʜʥʶ ʪʘ ʥʝʦʙʭʽʜʥʫ ʯʘʩʪʠʥʫ ʩʚʦʙʦʜʠ ʢʦʞʥʦʛʦ ʢʦʤ-

ʧʦʥʝʥʪʫè [1].  

ʇʝʜʘʛʦʛʽʯʥʘ ʩʠʩʪʝʤʘ, ʷ ʚʩʽ ʽʩʥʫʶʯʠ ʩʠʩʪʝʤʠ ʪʘ-

ʢʦʞ ʤʘʻ ʩʚʦʾ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʩʪʨʫʢʪʫʨʥʽ ʪʘ ʬʫʥʢʮʽ-

ʦʥʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʤʽʱʫʻ ʚ ʩʝʙʝ ʩʠʩʪʝʤʦʫʪʚʦ-

ʨʶʶʯʠʡ ʬʘʢʪʦʨ. ʅ. ʂʫʟʴʤʽʥʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʣʠ ʪʘʢʝ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʷʢ çʧʝʜʘʛʦʛʽʯʥʘ ʩʠʩʪʝʤʘè. ɼʦʩʣʽʜ-

ʥʠʮʷ ʨʦʟʢʨʠʚʘʻ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ: çʉʪʨʫʢʪʫʨʥʽ 

ʢʦʤʧʦʥʝʥʪʠ - ʮʝ ʦʩʥʦʚʥʽ ʙʘʟʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝ-

ʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʫʪʚʦʨʶʻ ʮʽ ʩʠʩ-

ʪʝʤʠ ʽ ʚʽʜʨʽʟʥʷʻ ʚʽʜ ʚʩʽʭ ʽʥʰʠʭ (ʥʝ ʧʝʜʘʛʦʛʽʯʥʠʭ) ʩʠ-

ʩʪʝʤè ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʤʝʪʘ, ʥʘʚʯʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ 

(ʟʤʽʩʪ), ʟʘʩʦʙʠ ʧʝʜʘʛʦʛʽʯʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʧʝʜʘʛʦʛʠ 

ʪʘ ʫʯʥʽè. ʅ. ʂʫʟʴʤʽʥʘ ʚ ʩʚʦʾʭ ʥʘʫʢʦʚʠʭ ʚʠʩʥʦʚʢʘʭ 

ʟʘʟʥʘʯʘʻ, ʱʦ çʥʘʟʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʥʝʦʙʭʽʜʥʽ ʪʘ ʜʦ-

ʩʪʘʪʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʧʨʠ 

ʚʠʢʣʶʯʝʥʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʥʠʭ ï ʥʝʤʘʻ ʽ ʩʠʩʪʝʤʠè [4]. 

ʂ. ɯʚʘʱʝʥʢʦ ʚ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ çɺʠʟʥʘʯʝʥʥʷ ʩʫʪ-

ʥʦʩʪʽ ʧʦʥʷʪʪʷ çʧʝʜʘʛʦʛʽʯʥʘ ʩʠʩʪʝʤʘèè ʟʘʟʥʘʯʘʻ, ʱʦ 

ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ çʧʝʜʘʛʦʛʽʯʥʘ ʩʠʩʪʝʤʘè ʛʨʫʥʪʫ-

ʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʨʴʦʭ ʢʘʪʝʛʦʨʽʡ ʟʤʽʩʪʦʚʥʠʭ ʜʣʷ ʜʝ-

ʷʢʠʭ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ, ʘ ʩʘʤʝ: çʩʠʩʪʝʤʘ, ʣʶʜʠʥʘ, 

ʚʠʭʦʚʘʥʥʷè. ɺʦʥʘ ʟʘʟʥʘʯʘʻ, ʱʦ ʜʘʥʥʽ ʢʘʪʝʛʦʨʽʾ ʚ 

ʦʩʪʘʥʥʽʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʝʞʘʭ ʪʘ-

ʢʠʭ ʥʘʫʢ, ʷʢ ʬʽʣʦʩʦʬʽʷ, ʧʩʠʭʦʣʦʛʽʷ ʪʘ ʧʝʜʘʛʦʛʽʢʘ. 

ʂ. ɯʚʘʱʝʥʢʦ ʟʘʫʚʘʞʠʣʘ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʮʠʭ ʢʘʪʝʛʦʨʽʡ 

ʥʘʜʘʩʪʴ çʥʝʦʙʭʽʜʥʠʡ ʤʽʥʽʤʫʤ, ʦʩʚʦʻʥʥʷ ʷʢʦʛʦ ʜʦʧʦ-

ʤʦʞʝ ʫʩʚʽʜʦʤʠʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʦʩʥʦʚʠ ʧʝʜʘʛʦʛʽʯ-

ʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʩʢʣʘʜʥʦʾ ʧʦʣʽʩʠʩʪʝʤʠ ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʜʠʥʘʤʽʢʫ ʾʾ ʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʢʫʣʴʪʫʨʥʦʛʦ 

ʧʽʜʭʦʜʫè.  

ʄʝʪʘ ʨʦʙʦʪʠ 
ʈʦʟʢʨʠʪʠ ʢʦʥʮʝʧʮʽʶ ʬʦʨʤʫʚʘʥʥʷ ʫ ʢʣʘʩʠʯʥʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʷʢ ʮʽʣʽʩʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɻʦʣʦʚʥʦʶ ʽʜʝʻʶ ʢʦʥʮʝʧʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʫ ʢʣʘ-

ʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʷʢ ʮʽʣʽʩʥʦʾ ʧʝ-

ʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʨʝʘʣʽʟʘ-

ʮʽʷ ʮʽʻʾ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʟʘ-

ʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʘʢʪʠ-

ʚʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʝʥʥʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɿʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʝ ʦʩʚʽ-

ʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʘʤʝ ʷʢ ʧʝʜʘʛʦʛʽʯʥʦ 

ʜʦʮʽʣʴʥʘ ʩʠʩʪʝʤʘ ʜʽʡ ʚʠʢʣʘʜʘʯʽʚ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ-

ʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʚʘʣʝʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ 

ʥʘʚʠʯʦʢ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʭ ʩʪʘʚ-

ʣʝʥʴ ʽ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʪʚʦʨʯʦʾ, ʟʜʦʨʦʚôʷʟ-

ʙʝʨʝʞʫʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ 
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ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʪʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪ, 

ʧʨʦʚʦʜʠʪʠ ʧʨʦʛʥʦʟ ʽ ʢʦʨʝʢʮʽʶ ʮʠʭ ʜʦʩʷʛʥʝʥʴ.  

ʉʪʚʦʨʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʬʽʣʦʩʦʬʩʴʢʠʭ 

ʽʜʝʷʭ, ʧʦʣʦʞʝʥʥʷʭ, ʱʦ ʟʥʘʭʦʜʷʪʴ ʚʠʷʚʣʝʥʥʷ ʚ ʥʘʫ-

ʢʦʚʠʭ ʧʽʜʭʦʜʘʭ ʜʦ ʨʦʟʢʨʠʪʪʷ ʩʫʪʥʦʩʪʽ ʟʜʦʨʦʚôʷʟʙʝ-

ʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʩʚʦʻʨʽʜ-

ʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʬʝʥʦʤʝʥʫ. ʄʝʪʘ, ʥʘʫʢʦʚʦ-ʪʝʦ-

ʨʝʪʠʯʥʽ ʟʘʩʘʜʠ, ʩʧʝʮʠʬʽʢʘ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʟʫʤʦʚʣʶ-

ʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ, ʱʦ ʧʦ-

ʪʨʝʙʫʶʪʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ, ʪʝʦ-

ʨʝʪʠʯʥʦʤʫ ʽ ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʷʭ. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫ-

ʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽ-

ʚʝʨʩʠʪʝʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʽʣʴʦʚʦʶ ʥʘʩʪʘʥʦʚʦʶ ʢʦ-

ʞʥʦʛʦ ʚʠʢʣʘʜʘʯʘ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, 

ʩʫʙôʻʢʪ-ʩʫʙôʻʢʪʥʫ ʚʟʘʻʤʦʜʽʶ ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʟʘʣʫ-

ʯʝʥʥʷ ʾʭ ʜʦ ʧʨʦʮʝʩʫ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʝʥʥʷ ʚʩʽʭ ʫʯʘʩ-

ʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʡ ʦʩʦʙʠʩʪʽʩ-

ʥʦʛʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʽʜʭʦʜʠ. ʉʠ-

ʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʦʟʢʨʠʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʽ 

ʟʚôʷʟʢʠ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʝʜʘʛʦʛʽ-

ʯʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴ-

ʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠ-

ʪʝʪʘʭ. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, 

ʷʢ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʻʜʥʽʩʪʶ ʨʦʟʫʤʽʥʥʷ ʚʩʽʤʘ 

ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʥʘʚʯʘʥʥʷ 

ʪʘ ʫʟʛʦʜʞʝʥʽʩʪʶ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ ʫ ʧʨʦʮʝʩʽ ʾʭ ʚʠʨʽ-

ʰʝʥʥʷ. 

ɸʢʩʽʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʦʨʽʻʥʪʘʮʽʶ 

ʧʨʦʮʝʩʫ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʝʥʥʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪ-

ʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽ 

ʮʽʥʥʦʩʪʽ. ʇʨʠʯʦʤʫ ʦʩʥʦʚʦʶ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʻ ʩʧʨʠʡ-

ʥʷʪʪʷ ʣʶʜʠʥʠ ʷʢ ʧʨʦʚʽʜʥʦʾ ʮʽʥʥʦʩʪʽ. 

ʆʩʦʙʠʩʪʽʩʥʦ-ʜʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʩʧʨʠʡʥʷʪʪʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʷʢ ʘʢʪʠʚʥʦʛʦ 

ʩʫʙôʻʢʪʘ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʚʽʜ ʘʢʪʠʚʥʠʭ ʟʫʩʠʣʴ 

ʷʢʦʛʦ ʫ ʧʨʦʮʝʩʽ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʝʚʘʞʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʡʦʛʦ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ. ʋ ʩʚʽʪʣʽ 

ʮʴʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʧʦʻʜʥʫʚʘʪʠʩʷ ʽʟ ʟʜʽʡʩ-

ʥʝʥʥʷʤ ʚʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʘʤʦ-

ʦʮʽʥʢʠ ʜʦʩʷʛʥʝʥʴ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʷʢ ʟʘʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʟʜʦ-

ʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ, 

ʷʢʽ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʠ-

ʜʘʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. 

ɸʢʤʝʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʩʪʚʦʨʝʥʥʽ 

ʦʧʪʠʤʘʣʴʥʠʭ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʩʘ-

ʤʦʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʩʪʠʤʫ-

ʣʶʚʘʥʥʷ ʡʦʛʦ ʜʦ ʨʦʟʢʨʠʪʪʷ ʚʣʘʩʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʦʩʦʙʠʩ-

ʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɻʫʤʘʥʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʫ ʚʠʟʥʘʯʝʥʥʽ ʭʘʨʘʢʪʝʨʫ, ʟʤʽʩʪʫ, ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘ-

ʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨ-

ʩʠʪʝʪʘʭ, ʚ ʷʢʦʤʫ ʢʦʞʥʠʡ ʽʟ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʫʥʽʢʘʣʴʥʘ ʦʩʦʙʠʩʪʽʩʪʴ, 

ʷʢʘ ʤʘʻ ʧʨʘʚʦ ʥʘ ʨʦʟʙʫʜʦʚʫ ʚʣʘʩʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʩʪʘʥʦʚʣʝʥʥʷ ʡ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ 

ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʪʘ ʧʦʪ-

ʨʝʙ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦ-

ʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʻ ʤʦʞʣʠʚʠʤ, ʷʢʱʦ: ʨʦʟʨʦ-

ʙʠʪʠ ʪʘ ʟʘʧʨʦʚʘʜʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʤʝʪʦʜʦʣʦʛʦ-ʪʝʦʨʝ-

ʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʷʢʝ ʟʘʩʥʦ-

ʚʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤʫ, ʘʢʩʽʦʣʦʛʽʯʥʦʤʫ, ʦʩʦʙʠʩʪʽ-

ʩʥʦ-ʜʽʷʣʴʥʽʩʥʦʤʫ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʤʫ, 

ʘʢʤʝʦʣʦʛʽʯʥʦʤʫ, ʛʫʤʘʥʽʩʪʠʯʥʦʤʫ ʧʽʜʭʦʜʘʭ; ʦʙˇʨʫʥ-

ʪʫʚʘʪʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʦʜʝʣʽ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʬʦʨ-

ʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʷʢʘ ʢʦʤʧʣʝʢʪʥʦ 

ʦʭʦʧʣʶʻ ʚʩʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʤʝʪʫ ʡ 

ʟʘʚʜʘʥʥʷ, ʟʤʽʩʪ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʤʝʭʘ-

ʥʽʟʤ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʫ ʥʴʦʤʫ ʥʝʜʦʣʽʢʽʚ, ʟʦ-

ʚʥʽʰʥʻ ʪʘ ʚʥʫʪʨʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʩʠʩʪʝʤʫ ʚʽʜʥʦʩʠʥ 

ʤʽʞ ʩʫʙôʻʢʪʘʤʠ, ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ). ɺʘʞ-

ʣʠʚʠʤ ʻ ʨʦʟʢʨʠʪʪʷ ʧʦʥʷʪʪʷ ʪʘ ʩʫʪʥʦʩʪʽ ʟʜʦʨʦʚôʷʟʙʝ-

ʨʝʞʫʚʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʚʠʷʚʠʪʠ ʾʾ 

ʟʤʽʩʪ, ʩʢʣʘʜʦʚʽ, ʤʝʪʦʜʠ, ʬʦʨʤʠ ʪʘ ʟʘʩʦʙʠ ʾʾ ʬʦʨʤʫ-

ʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʯʽʢʫʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʬʦʨʤʫ-

ʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫ-

ʜʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʦʩʚʽʪʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʟʘ ʨʝʘʣʽʟʘʮʽʻʶ ʟʘʟʥʘʯʝʥʦʾ 

ʢʦʥʮʝʧʮʽʾ ʙʫʜʝ ʧʦʣʷʛʘʪʠ ʚ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʽ ʪʝʦʨʝ-

ʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʽ ʚʠʩʥʦʚʢʽʚ ʥʘ ʧʨʘʢʪʠʯʥʽ ʪʘ ʥʘʫ-

ʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʱʦ ʟʥʘʡʜʝ ʩʚʦʻ ʚʽʜʦʙʨʘ-

ʞʝʥʥʷ ʚ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʘʭ ʽ ʨʝʢʦʤʝ-

ʥʜʘʮʽʷʭ. ʄʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ; ʫ ʩʠʩ-

ʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʚʠʢʣʘʜʘʯʽʚ ʚʠʱʦʾ 

ʰʢʦʣʠ, ʘ ʪʘʢʦʞ ʚʠʢʣʘʜʘʯʘʤʠ ʧʨʠ ʫʢʣʘʜʘʥʥʽ ʧʽʜʨʫʯ-

ʥʠʢʽʚ, ʧʦʩʽʙʥʠʢʽʚ ʟ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ; ʩʪʫʜʝ-

ʥʪʘʤʠ, ʤʘʛʽʩʪʨʘʤʠ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʢʫʨʩʦʚʠʭ, ʤʘʛʽʩ-

ʪʝʨʩʴʢʠʭ ʽ ʜʠʧʣʦʤʥʠʭ ʨʦʙʽʪ. 

ɺʠʩʥʦʚʢʠ 

ʈʝʘʣʽʟʘʮʽʷ ʢʦʥʮʝʧʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝ-

ʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʡʦʛʦ ʩʫʪʥʽʩʪʴ, ʧʨʠʥʮʠʧʠ ʪʘ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʫ ʚʠʱʽʡ ʧʝʜʘʛʦʛʽʯʥʽʡ ʰʢʦʣʽ ʩʧʨʠʷ-

ʪʠʤʝ ʟʙʝʨʝʞʝʥʥʶ ʟʜʦʨʦʚôʷ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚ-

ʯʘʥʥʷ, ʟʘʩʚʦʻʥʥʶ ʥʠʤʠ ʟʥʘʥʴ ʧʨʦ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ 

ʞʠʪʪʷ, ʬʦʨʤʫʚʘʥʥʶ ʢʫʣʴʪʫʨʠ ʟʜʦʨʦʚôʷ ʪʘ ʥʘʚʠʯʦʢ ʟʜʦ-

ʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʘ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʘ ʧʝʜʘ-

ʛʦʛʽʯʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴ-

ʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠ-

ʪʝʪʘʭ ʟ ʾʾ ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (ʤʝʪʦʶ ʡ ʟʘ-

ʚʜʘʥʥʷʤʠ, ʟʤʽʩʪʦʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʤʝʭʘʥʽʟʤʦʤ 

ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʟʦʚʥʽʰʥʽʤ ʪʘ 

ʚʥʫʪʨʽʰʥʽʤ ʩʢʣʘʜʦʚʠʤʠ, ʚʽʜʥʦʩʠʥʘʤʠ ʤʽʞ 

ʩʫʙôʻʢʪʘʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʦʮʝʩʫ 
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ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ) ʻ ʦʩ-

ʥʦʚʦʶ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʛʘʨʤʦʥʽʡʥʦʛʦ ʽʩʥʫʚʘʥʥʷ 

ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʨʦʙʦʪʫ ʤʦʜʝʣʴ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯ-

ʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫ-

ʚʘʥʥʷ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʚ ʢʣʘʩʠʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʨʦʟʢʨʠʻ ʬʫʥʜʘʤʝ-

ʥʪʘʣʴʥʽ ʦʩʥʦʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʦʟʜʦʨʦʚʯʠʭ ʤʦʜʝʣʝʡ ʚ ʜʽʷʣʴʥʽʩʪʴ ʨʽʟʥʠʭ ʟʘʢʣʘʜʽʚ ʚ 

ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʥʘʰʦʾ ʢʨʘʾʥʠ.  
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʌʀʊʅɽʉ-ʊɽʍʅʆʃʆɻʀʁ ɺ ʌʀɿʀʏɽʉʂʆʄ ɺʆʉʇʀʊɸʅʀʀ 

ʉʊʋɼɽʅʊʆɺ 

 

ʐʢʦʣʘ ɽ. ʅ. 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ  

ʂʦʤʤʫʥʘʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʍʘʨʴʢʦʚʩʢʘʷ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè  

ʍʘʨʴʢʦʚʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʩʦʥʝʪʘ 

 

Abstract  
In the article the problem of optimization of physical education of students of higher educational establish-

ments is examined on the basis of programmatic employments, which are directed on the increase of the functional 

and physical state of students, strengthening of health and forming of healthy way of life, necessary in future 

professional and everyday activity, and also forming of motivational pre-conditions to systematic employments 

by a physical culture and sport. Physical education of future teachers of physical culture with the use of fitness 

technology is currently relevant. Fitness technology is a modern trend in fitness with the use of objects and various 

equipment, as well as without them. They can be used by students of different ages and all medical groups. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙ-

ʥʳʭ ʟʘʚʝʜʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʳʭ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥ-

ʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ. ʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ 

ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʽʪʥʝʩ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʩʪʴ ʘʢ-

ʪʫʘʣʴʥʳʤ. ʌʠʪʥʝʩ-ʪʝʭʥʦʣʦʛʠʠ - ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʬʠʪʥʝʩʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʤʝʪʦʚ ʠ 

ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʙʝʟ ʥʠʭ. ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʠ 

ʚʩʝʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʛʨʫʧʧʘʤʠ. 
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ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠ-

ʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘʚʝʜʝʥʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ 

ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʭ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʢʘ-

ʯʝʩʪʚ, ʜʦʩʪʠʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ. 

ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦ-

ʩʧʠʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʤʝʞʜʫ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʠ ʜʚʠʛʘʪʝʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʩʪʫʜʝʥʪʦʚ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʠʭ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦ-

ʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠ-

ʪʝʪʥʦʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʢʘʢ 

ʚʠʜʘ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ, ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ 

ʩʧʦʨʪʠʚʥʦʛʦ ʩʪʠʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʠʥʝʨʮʠʦʥʥʦʩʪʴ ʚʳʩʰʝʡ 

ʰʢʦʣʳ, ʝʝ ʥʝʛʦʪʦʚʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʥʝʜʦʦʮʝʥʢʘ ʨʦʣʠ ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʟʘʪʨʫʜʥʷʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʢʘʬʝʜʨʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ 

ʚʫʟʦʚ ʩʚʦʠʭ ʧʨʷʤʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ 

ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʦʩʪʠ ʠ ʦʩʣʘʙʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ. ʋʩ-

ʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢʦʤʧʣʝʢʩʥʳʭ ʩʧʦʨʪʠ-

ʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʣʝʤʥʳʭ, ʧʦʠʩʢʦ-

ʚʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʧʦʚʳʰʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʤʦʪʠʚʘʮʠʶ ʢ ʟʘʥʷʪʠʷʤ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʢʨʝʧʣʝʥʠʝ 

ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ [3, 5]. 

ʇʨʘʢʪʠʢʘ ʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʩʧʦʨʪʘ ʩʪʫʜʝʥʪʦʚ ʧʦ-

ʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠ-

ʞʠʤʳ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʚʢʣʶʯʘʷ ʚʝʩʴ ʘʨʩʝʥʘʣ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʦʨʤ, ʢʘʞʜʘʷ 

ʠʟ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʯʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʜʨʫʛʦʡ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʨ-

ʛʘʥʠʟʤʘ [3]. 

ɹʘʟʦʚʘʷ ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ 

ʚʦʩʧʠʪʘʥʠʶ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʡ ʦʨʠʝʥʪʠʨʫʝʪ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ 

ʥʘ ʚʥʝʩʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦ-

ʧʦʣʥʝʥʠʡ ʚ ʬʦʨʤʳ, ʦʨʛʘʥʠʟʘʮʠʶ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʝ-

ʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʟʘ-

ʯʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʚʫʟʘ. 

ʈʷʜ ʘʚʪʦʨʦʚ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʟʘʥʷʪʠʷʤ ʬʠ-

ʟʠʯʝʩʢʠʤ ʚʦʩʧʠʪʘʥʠʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʫʩʪʨʘʥʝʥʠʠ 

ʨʘʟʥʦʛʣʘʩʠʡ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘ-

ʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ, ʤʝʞʜʫ ʩʫʙʲʝʢ-

ʪʠʚʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪ-

ʚʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʣʠʙʦ ʫʩʪʨʘʥʠʪʴ ʧʨʠʯʠʥʳ, ʤʝʰʘʶʱʠʝ ʟʘʥʠʤʘʪʴʩʷ, 

ʠʣʠ ʠʟʤʝʥʠʪʴ ʦʨʠʝʥʪʘʮʠʶ ʠʣʠ ʩʫʙʲʝʢʪʠʚʥʳʡ ʦʙʨʘʟ 

ʫʩʣʦʚʠʡ ʝʝ ʨʝʘʣʠʟʘʮʠʠ [1, 4]. 

ʇʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʧʦʚʳʰʝʥʠʠ 

ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʟʘʥʷʪʠʷʤ ʬʠʟʠʯʝʩʢʠʤ ʚʦ-

ʩʧʠʪʘʥʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʦʪʢʘʟ ʦʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʜʠʩʮʠʧʣʠʥʳ ʠ ʩʦʟʜʘʥʠʝ ʚʦʟʤʦ-

ʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʩʧʦʨʪʠʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘ-

ʣʴʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ, ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʪʨʘʜʠʮʠʡ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ 

ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝ-

ʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʘ ʨʝʘʣʠʟʘʮʠʷ ʥʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ ʬʠʟʢʫʣʴʪʫʨʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʦʜʝʨʞʘ-

ʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʩʦʩ-

ʪʦʷʥʠʷ ʩʪʫʜʝʥʪʘ; ʦʧʪʠʤʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ; ʩʚʦʙʦʜʘ ʚʳʙʦʨʘ ʬʦʨʤ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠ-

ʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʯʥʳʭ 

ʩʢʣʦʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ [1-5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʧʨʦʩʘʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʪʫʜʝʥ-

ʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ ʚ ʩʬʝʨʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠ-

ʪʘʥʠʷ ʠ ʩʧʦʨʪʘ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʥʦʛʦ 

ʦʧʨʦʩʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʩʚʝʜʝʥʠʷ ʦ 

ʨʝʩʧʦʥʜʝʥʪʦʚ; ʚʦʧʨʦʩʳ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʌʠʟʠʯʝ-

ʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè; ʤʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʘʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚ ʩʬʝʨʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʩʧʦʨʪʘ. ɺ ʦʧʨʦʩʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ 1-3-

ʭ ʢʫʨʩʦʚ ʦʩʥʦʚʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʍʘʨʴʢʦʚʩʢʦʡ ʛʫʤʘ-

ʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ (ʍɻʇɸ) ʠ ʄʘʨʠ-

ʫʧʦʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʄɻʋ). 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʦʪʚʝʪʦʚ ʩʪʫʜʝʥ-

ʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʥʪʠʥʛʝʥʪ ʥʝʦʜʥʦʨʦʜʝʥ ʧʦ ʚʦʟ-

ʨʘʩʪʫ, ʧʦʣʫ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ 

ʦʧʳʪʦʤ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ɺʋɿʳ, ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝʪ ʩʧʦʨʪʩʤʝʥʦʚ-ʨʘʟʨʷʜʥʠʢʦʚ (92,4%), 

ʧʨʠʯʝʤ 33,6% ʠʟ ʦʧʨʦʰʝʥʥʳʭ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚ ʩʪʘʨ-

ʰʠʭ ʢʣʘʩʩʘʭ ʫ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʳ ʬʘʢʪʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳ-

ʚʘʪʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 1 ʢʫʨʩʝ, 

ʧʦʩʢʦʣʴʢʫ ʫʩʧʝʭ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʚʦ ʤʥʦʛʦʤ ʟʘ-

ʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʛʨʫʧʧ. 

ʊʘʢʞʝ ʘʥʘʣʠʟ ʦʪʚʝʪʦʚ ʩʪʫʜʝʥʪʦʚ ʧʦ ʜʠʩʮʠ-

ʧʣʠʥʝ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè ʦʙʥʘʨʫʞʠʣ ʠʭ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʚ ʧʦʣʫʯʝʥʠʠ ʟʥʘʥʠʡ, ʫʤʝ-

ʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʬʠʟʢʫʣʴʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, 

ʥʘ ʚʦʧʨʦʩ çʉʯʠʪʘʝʪʝ ʣʠ ɺʳ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʢʣʶʯʝ-

ʥʠʝ ʜʠʩʮʠʧʣʠʥʳç ʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ èʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ?è 75,7% ʦʪʚʝʪʠʣʠ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ; 20,6% ï ʩʦʤʥʝʚʘʶʪʩʷ ʠ 3,7% ï ʦʪʨʠʮʘʶʪ. 

ʀʟʫʯʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʦ ʚʠʜʘʤ ʜʚʠʛʘ-

ʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʧʝʨʝ-

ʭʦʜʦʤ ʦʪ ʦʜʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʫʨʦʚʥʷ ʢ ʜʨʫʛʦʤʫ ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʩʧʦʨʪʘ, 

ʚʳʙʨʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʠʟʫʯʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫ ʩʪʫʜʝʥ-

ʪʦʚ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʘʥʷʪʠʷʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʦʤ 

ʩʧʦʨʪʘ. ʉʪʫʜʝʥʪʳ ʘʢʪʠʚʥʦ ʠʱʫʪ ʚʠʜʳ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ 

ʧʦʪʝʥʮʠʘʣ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʩʰʠʨʝ-

ʥʠʷ ʜʠʘʧʘʟʦʥʘ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʢʦʨʨʝʢʮʠʠ ʨʘʙʦʯʝʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ. 
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ʀʟʫʯʝʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝ-

ʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʧʦʟʚʦ-

ʣʠʣʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʤʦʪʠʚʳ, ʦʪʨʘʞʘʶʱʠʝ ʵʪʦ 

ʦʪʥʦʰʝʥʠʝ: ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʜʨʫ-

ʞʝʩʪʚʝʥʥʦʡ ʩʦʣʠʜʘʨʥʦʩʪʠ, ʧʦʚʠʥʥʦʩʪʠ, ʩʦʧʝʨʥʠʯʝ-

ʩʪʚʘ, ʧʦʜʨʘʞʘʥʠʷ, ʩʧʦʨʪʠʚʥʳʡ ʠ ʠʛʨʦʚʦʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ ʠʤʝʝʪ 

ʙʦʣʴʰʫʶ ʩʢʣʦʥʥʦʩʪʴ ʢ ʤʦʪʠʚʫ ʜʦʣʞʝʥʩʪʚʦʚʘʥʠʷ 

(42%). ʇʦʣʫʯʝʥʠʷ ʟʘʯʝʪʘ ʧʦ ʧʨʝʜʤʝʪʫ ʧʦʜʤʝʥʷʝʪ 

ʩʘʤʦ ʧʦʥʷʪʠʝ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè. 

ɸʥʘʣʠʟ ʤʦʪʠʚʘ ʜʨʫʞʝʩʢʦʡ ʩʦʣʠʜʘʨʥʦʩʪʠ (ʞʝ-

ʣʘʥʠʝ ʙʳʪʴ ʢʘʢ ʚʩʝ, ʧʨʠʰʝʣ ʥʘ ʟʘʥʷʪʠʷ çʟʘ ʢʦʤʧʘ-

ʥʠʶè ï 15,4%) ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʘʢʪ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʥʝ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʥʠʤʘʶʪ ʟʥʘʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦ-

ʩʧʠʪʘʥʠʷ ʚ ʩʚʦʝʤ ʣʠʯʥʦʤ ʨʘʟʚʠʪʠʠ ʠ ʝʱʝ ʥʝ ʤʦʛʫʪ 

ʦʧʨʝʜʝʣʠʪʴ ʪʦʪ ʚʠʜ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʢʦ-

ʪʦʨʦʤ ʠʭ ʧʦʪʝʥʮʠʘʣ ʙʳʣ ʙʳ ʨʝʘʣʠʟʦʚʘʥ. 

ʉʪʨʝʤʣʝʥʠʝ ʜʦʩʪʠʯʴ ʚʳʩʦʢʠʭ ʩʧʦʨʪʠʚʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʧʨʝʩʪʠʞʥʦʝ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ 

ʩʪʫʜʝʥʪʦʚ (3,8%). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʢʘʢ ʩʨʝʜʩʪʚʘ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʠ 

ʜʦʣʞʥʦʡ ʦʮʝʥʢʠ ʫ ʩʪʫʜʝʥʪʦʚ. 

ɿʘʙʦʪʘ ʦ ʩʚʦʝʤ ʬʠʟʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ ʩʪʘʣʘ 

ʧʦʩʪʦʷʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝ-

ʥʪʦʚ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʘʥʘʣʠʟ ʤʦʪʠʚʘ ʬʠʟʠ-

ʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ: ʧʦʜʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ï 5,6%; ʦʧʪʠʤʠ-

ʟʘʮʠʷ ʚʝʩʘ ï 4,1%; ʢʦʨʨʝʢʮʠʷ ʬʠʛʫʨʳ ï 5%. 

ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʫʩʪʨʦʝʥʥʦʩʪʴ ʮʝʥʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ 

ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʠ ʩʧʦʨʪʫ, ʠʭ ʥʝʜʦʩʪʘʪʦ-

ʯʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ. 

ʉʧʦʨʪʠʚʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘ-

ʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʩʪʫʜʝʥʪʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʜʠʢʘʣʴʥʦ 

ʠʟʤʝʥʠʪʴ ʠʭ ʬʠʟʢʫʣʴʪʫʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʚ ʮʝ-

ʣʦʤ ʧʨʠʚʠʪʴ ʩʧʦʨʪʠʚʥʳʡ ʩʪʠʣʴ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʩʧʦʨ-

ʪʠʚʥʳʡ ʧʫʪʴ ï ʵʪʦ ʵʥʮʠʢʣʦʧʝʜʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ, 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚ ʣʠʮʝ, ʠ ʥʝ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʝʛʦ ʚ ʬʠʟʢʫʣʴʪʫʨʥʦʤ ʚʦʩʧʠʪʘʥʠʠ ʩʪʫʜʝʥʯʝ-

ʩʢʦʡ ʤʦʣʦʜʝʞʠ ʙʳʣʦ ʙʳ ʥʝʚʝʨʥʦ [4]. 

ɺʳʚʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ɸʥʘʣʠʟ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʠ ʫʯʝʙʥʦ-ʤʝʪʦ-

ʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʠʝ ʧʨʘʢʪʠ-

ʯʝʩʢʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʬʠ-

ʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʍɻʇɸ ʠ ʢʘʬʝʜʨʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʩʧʦʨʪʘ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦ-

ʚʝʢʘ ʄɻʋ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʦʧʨʦʩʳ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʜʠʩʮʠ-

ʧʣʠʥʝ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè ʥʘ ʦʩʥʦʚʝ ʬʠʪʥʝʩ-

ʪʝʭʥʦʣʦʛʠʡ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʅʝʥʘʜʣʝʞʘʱʘʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʟʘʥʷʪʠʷʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʠʪʥʝʩʘ ʫ ʩʪʫʜʝʥʪʦʚ 

1-3 ʢʫʨʩʦʚ ʦʧʨʝʜʝʣʷʝʪ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʞʝʣʘʥʠʡ 

ʚ ʦʚʣʘʜʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 

ʚʠʜʦʚ ʬʠʪʥʝʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʫʶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʯʝʡ ʧʨʦ-

ʛʨʘʤʤʳ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè 

ʠʥʪʝʨʝʩʘʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʬʠ-

ʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʬʦʨʤʠʨʦʚʘʪʴ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʳʝ ʠʥʪʝ-

ʨʝʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʘʢʪʠʚʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 
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Abstract 
The Article consists in refining the boundary conditions of the physical and mathematical model of an ideal 

gas in order to eliminate the contradictions that exist today in the educational and scientific literature. The essence 

of the contradictions is that strictly theoretically the equation of Clapeyron-Mendeleev, which is the basis of the 

model of an ideal gas, is applicable when considering a system in which there is only kinetic energy. This position 

is strictly theoretically proved by the virial theorem of Clausius. However, in the literature this system is not 

considered, but immediately pass to the system in which the interaction of potential and kinetic energy occurs, 

which leads to significant methodological contradictions in the justification of the mechanism of the appearance 

of the particle energy distribution in the real system. 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʩʦʩʪʦʠʪ ʚ ʫʪʦʯʥʝʥʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʩ 

ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʩʝʛʦʜʥʷ ʚ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʉʫʪʴ ʧʨʦ-

ʪʠʚʦʨʝʯʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʪʨʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʫʨʘʚʥʝʥʠʝ ʂʣʘʧʝʡʨʦʥʘ-ʄʝʥʜʝʣʝʝʚʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʤʦʜʝʣʠ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ, ʧʨʠʤʝʥʠʤʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʩʪʨʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʦ ʪʝʦʨʝʤʦʡ ʚʠʨʠʘʣʘ ʂʣʘʫʟʠʫʩʘ. ʆʜʥʘʢʦ 

ʚ ʣʠʪʝʨʘʪʫʨʝ ʵʪʘ ʩʠʩʪʝʤʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʘ ʩʨʘʟʫ ʧʝʨʝʭʦʜʷʪ ʢ ʩʠʩʪʝʤʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʨʦʪʠʚʦ-

ʨʝʯʠʷʤ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ ʧʦʷʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʧʦ ʵʥʝʨʛʠʷʤ ʚ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ. 

Keywords: ideal gas, model of ideal gas, energy distribution, clayperon-Mendeleev equation, kinetic energy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʜʝʘʣʴʥʳʡ ʛʘʟ, ʤʦʜʝʣʴ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʵʥʝʨʛʠʠ, ʫʨʘʚʥʝʥʠʝ 

ʂʣʘʡʧʝʨʦʥʘ-ʄʝʥʜʝʣʝʝʚʘ, ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ.  

 

ɿʘʜʘʯʘ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʫʪʦʯʥʝʥʠʠ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʡ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʜʝʘʣʴ-

ʥʦʛʦ ʛʘʟʘ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢʦʪʦ-

ʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʩʝʛʦʜʥʷ ʚ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝ-

ʨʘʪʫʨʝ. ʉʫʪʴ ʧʨʦʪʠʚʦʨʝʯʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʩʪʨʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʫʨʘʚʥʝʥʠʝ ʂʣʘʧʝʡʨʦʥʘ-ʄʝʥ-

ʜʝʣʝʝʚʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʤʦʜʝʣʠ ʠʜʝʘʣʴ-

ʥʦʛʦ ʛʘʟʘ, ʧʨʠʤʝʥʠʤʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʠʩʪʝʤʳ, ʚ 

ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨ-

ʛʠʷ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʩʪʨʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʢʘʟʘʥʦ 

ʪʝʦʨʝʤʦʡ ʚʠʨʠʘʣʘ ʂʣʘʫʟʠʫʩʘ [1-2]. ʆʜʥʘʢʦ ʚ ʣʠʪʝ-

ʨʘʪʫʨʝ ʵʪʘ ʩʠʩʪʝʤʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʘ ʩʨʘʟʫ ʧʝ-

ʨʝʭʦʜʷʪ ʢ ʩʠʩʪʝʤʝ ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʨʦ-

ʪʠʚʦʨʝʯʠʷʤ ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ ʧʦʷʚʣʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʧʦ ʵʥʝʨʛʠʷʤ ʚ ʨʝʘʣʴʥʦʡ ʩʠ-

ʩʪʝʤʝ. 

¶ ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʜʝʘʣʴ-

ʥʦʛʦ ʛʘʟʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʷʚʣʝʥʠʝ ʚ ʧʨʠʨʦʜʝ ʢʠ-

ʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʌʦʨʤʫʣʠʨʦʚʢʘ ʬʠʟʠʢʦ-ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʠʤʝʝʪ ʩʣʝʜʫʶ-

ʱʠʡ ʚʠʜ: ʛʘʟ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ ʂʣʘʡʧʝʨʦʥʘ ï ʄʝʥʜʝʣʝʝʚʘ [1-5]. ʕʪʘ 

ʤʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʪʝʧʣʘ. ʆʥʘ ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʠ ʚ ʬʠʟʠʢʝ ʪʚʝʨʜʦʛʦ ʪʝʣʘ (ʬʦʥʦʥʥʳʡ 

ʛʘʟ), ʚ ʦʧʪʠʢʝ (ʬʦʪʦʥʥʳʡ ʛʘʟ) [1-6], ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʬʠʟʠʢʝ, ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ [1-

8]. 
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¶ ʋʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʚʳ-

ʚʦʜʠʪʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ [1-8], ʥʦ ʚ ʥʘʠʙʦʣʝʝ ʦʙ-

ʱʝʤ ʚʠʜʝ ʧʦ ʪʝʦʨʝʤʝ ʚʠʨʠʘʣʘ ʂʣʘʫʟʠʩʘ [1-2] ʠ ʟʘ-

ʧʠʩʳʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ (1,2):  

PV = nRT   (1) 

ʛʜʝ P ʠ V ï ʜʘʚʣʝʥʠʝ ʠ ʦʙʲʝʤ ʛʘʟʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ; n ï ʯʠʩʣʦ ʤʦʣʝʡ ʛʘʟʘ; R ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ; ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ (ʚ ʛʨʘʜʫʩʘʭ 

ʂʝʣʴʚʠʥʘ). 

Ev = ɺ/2 RT = Q,   (2) 

ʛʜʝ Ev ï ɻ ʥʝʨʛʠʷ ʩʠʩʪʝʤʳ; ɺ ï ʢʦʥʩʪʘʥʪʘ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʘʷ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʩʠʩʪʝʤʳ 

(ʨʘʚʥʘ ʣʠʙʦ 3, ʣʠʙʦ 6); Q ï ʪʝʧʣʦ, ʠʩʭʦʜʷ ʠʟ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʦʥʷʪʠʷ çʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘè. 

ʇʝʨʚʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʫʨʘʚʥʝʥʠʠ (1-2) ʪʝʤʧʝʨʘʪʫʨʘ T ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʦʡ, ʢʦʪʦʨʘʷ, ʚ ʧʨʠʥʮʠʧʝ, ʤʦ-

ʞʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʫʭ ʩʦʩʪʦʷʥʠʷʭ: 

1. ɺʩʝ ʯʘʩʪʠʮʳ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʠʤʝʶʪ ʦʜʠʥʘ-

ʢʦʚʳʝ ʩʢʦʨʦʩʪʠ: 

Ti = Tʩʨ. ʠʣʠ V i = Vʩʨ. 

2. ʉʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʩʢʦʨʦʩʪʷʤ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʠ-

ʩʪʝʤʳ: 

Ti Í Tʩʨ. ʠʣʠ V i Í Vʩʨ. 

ʉʠʩʪʝʤʘ 1, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʯʘʩʪʠʮʳ ʠʜʝʘʣʴʥʦʛʦ 

ʛʘʟʘ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʩʢʦʨʦʩʪʠ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦ-

ʩʪʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ʀʩʪʦʨʠʯʝʩʢʠ ʵʪʦ ʧʨʦʠʟʦ-

ʰʣʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʃ. ɹʦʣʴʮʤʘʥ ʩʬʦʨʤʫʣʠʨʦʚʘʣ 

ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʵʥʝʨʛʠʷʤ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ. ʉ ʵʪʦʡ ʛʠʧʦʪʝʟʦʡ ʙʳʣʠ ʥʝ ʩʦʛʣʘʩʥʳ ʤʥʦ-

ʛʠʝ ʫʯʝʥʳʝ ʪʦʛʦ ʚʨʝʤʝʥʠ [2], ʦʥʘ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʧʨʦʪʠʚʦʨʝʯʠʪ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ (ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʪʝʧʣʦ ʚʩʝʛʜʘ ʧʝʨʝʭʦʜʠʪ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦ-

ʨʷʜʢʝ ʦʪ ʙʦʣʝʝ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʢ ʤʝʥʝʝ ʥʘʛʨʝʪʦʤʫ 

ʪʝʣʫ) ʠ ʩʘʤ ʃ. ɹʦʣʴʮʤʘʥ ʧʨʝʜʣʦʞʠʣ ʩʚʦʶ ʙʘʨʦʤʝʪ-

ʨʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʵʥʝʨʛʠʠ ʘʪʦʤʦʚ ʛʘʟʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʠʭ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʳʤ ʧʦʣʝʤ ʟʝʤʣʠ, ʪ.ʝ. ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʧʦ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦʡ ʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʦʜʪʚʝʨʞʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʘ ʩʘʤʘ ʬʦʨʤʫʣʘ 

ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ɿʘʢʦʥ ɹʦʣʴʮʤʘʥʘ σ), 

 ὔὭ ὑὩ     (3) 

ʛʣʫʙʦʢʦ ʦʰʠʙʦʯʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʦ ʧʦʷʚʣʝʥʠʠ 

ʚ ʩʠʩʪʝʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʩʪʦʣʢ-

ʥʦʚʝʥʠʷ ʟʘʥʠʤʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʧʦʟʠʮʠʶ ʚ ʫʯʝʙʥʦʡ 

ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʋʨʘʚʥʝʥʠʝ ɹʦʣʴʮʤʘʥʘ ʧʦ-

ʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʡʪʠ ʤʦʣʝʢʫʣʫ ʠʣʠ 

ʣʶʙʫʶ ʜʨʫʛʫʶ ʯʘʩʪʠʮʫ ʩ ʟʘʜʘʥʥʦʡ ʵʥʝʨʛʠʝʡ (Ei) 

ʠʟʤʝʥʷʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ. ʇʨʠʯʝʤ ʧʦʢʘʟʘ-

ʪʝʣʴ ʵʢʩʧʦʥʝʥʪʳ ʩʦʩʪʦʠʪ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ, ʚʟʷʪʦʡ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ ʠ ʜʝʣʝʥʥʦʡ 

ʥʘ kT, ʧʘʨʘʤʝʪʨ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʢʠʥʝʪʠʯʝ-

ʩʢʫʶ ʵʥʝʨʛʠʶ, ʪ.ʝ. ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ 

ʧʨʠʨʦʜʳ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʠ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʠ ʧʦ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʡ. 

ʇʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ (1-3) ʦʧʠʩʳʚʘʶʪ ʜʚʝ ʩʠ-

ʩʪʝʤʳ: ʪʦʣʴʢʦ ʩ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ (ʥʝʪ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʧʦ ʵʥʝʨʛʠʠ) ʠ ʢʠʥʝʪʠʯʝʩʢʘʷ ʧʣʶʩ ʧʦ-

ʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ (ʝʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʧʦ 

ʵʥʝʨʛʠʷʤ). ʇʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʨʘʟʜʝ-

ʣʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʪʝʦʨʝʤʘ ʚʠʨʠʘʣʘ ʂʣʘʫʟʠʫʩʘ [1-2] 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʚʠʜ: 

)(
3

1
ZzYyXxNkTPV ++S+=  (4) 

ʛʜʝ X, Y ʠ Z ï ʩʠʣʳ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ, ʘ y, x, z ï ʢʦʦʨʜʠʥʘʪʳ ʘʪʦʤʦʚ.  

ʉʫʤʤʫ ʯʣʝʥʦʚ, ʩʪʦʷʱʠʭ ʚ ʩʢʦʙʢʘʭ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ, ʂʣʘʫʟʠʫʩ ʥʘʟʚʘʣ 

ʚʠʨʠʘʣʦʤ. ʀʟ ʫʨʘʚʥʝʥʠʷ (4) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʦʪʩʫʪ-

ʩʪʚʠʠ ʩʠʣ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʟʘʢʦʥʳ ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ (1-3). ʇʦʷʚʣʝʥʠʝ ʚ 

ʩʠʩʪʝʤʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʣʫ-

ʯʘʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʯʘʩʪʠʮ ʧʦ 

ʵʥʝʨʛʠʠ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ, 

ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʨʠʘʣʦʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʪʠʚʦʨʝʯʠʝʤ. ʂʦʛʜʘ ʫʨʘʚʥʝʥʠʷ (1-3), ʢʦʪʦʨʳʝ, 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʝʤʦʡ ʚʠʨʠʘʣʘ, ʩʧʨʘʚʝʜ-

ʣʠʚʳ ʪʦʣʴʢʦ ʜʣʷ ʩʠʩʪʝʤ, ʠʤʝʶʱʠʭ ʢʠʥʝʪʠʯʝ-

ʩʢʫʶ ʵʥʝʨʛʠʶ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʠʩʪʝʤ, ʩʦʜʝʨ-

ʞʘʱʠʭ ʢʠʥʝʪʠʯʝʩʢʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨ-

ʛʠʶ, ʘ ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ. 

ʅʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʬʦʪʦʥ-

ʥʳʡ ʛʘʟ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʚʘʥʪʦʚ ʩʚʝʪʘ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʵʥʝʨʛʠʝʡ (ʠʜʝʘʣʴʥʳʡ ʛʘʟ) ʠ ʠʟʣʫʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦ 

ʯʝʨʥʦʛʦ ʪʝʣʘ (ʨʝʘʣʴʥʳʡ ʛʘʟ). ʌʘʢʪʠʯʝʩʢʠ ʚʦʟʥʠʢʣʘ 

ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʜʚʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦ-

ʜʝʣʠ ʦʧʠʩʳʚʘʶʪʩʷ, ʙʝʟ ʚʩʷʢʦʛʦ ʧʦʷʩʥʝʥʠʷ, ʦʜʥʦʡ 

ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ. ʅʝʜʦʧʫʩʪʠʤʦʩʪʴ ʪʘʢʦʛʦ ʧʦʣʦ-

ʞʝʥʠʷ ʚ ʥʘʫʯʥʦʤ ʧʦʟʥʘʥʠʠ ʩʣʝʜʫʝʪ ʠʟ ʩʘʤʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʴ. ɺ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʥʘʫʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʝʥʠʡ, ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʩʠʩʪʝʤ ʧʫʪʸʤ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʠʭ ʤʦʜʝʣʝʡ [9]. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʤʦʜʝʣʴ ï ʣʶʙʦʡ ʦʙʨʘʟ, ʘʥʘʣʦʛ (ʤʳʩʣʝʥʥʳʡ ʠʣʠ 

ʫʩʣʦʚʥʳʡ) ʦʙʲʝʢʪʘ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ [9]. ʇʦ-

ʵʪʦʤʫ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʜʝʘʣʴ-

ʥʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʩʠʣ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʠʩʪʝʤʳ 

ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʠ-

ʥʝʪʠʯʝʩʢʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʧʦ-

ʢʘʞʝʤ ʥʘ ʧʨʠʤʝʨʝ ʠʜʝʘʣʴʥʦʛʦ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʬʦʪʦʥʦʚ, 

ʠʤʝʶʱʠʭ ʦʜʠʥʘʢʦʚʫʶ ʵʥʝʨʛʠʶ ʠ ʨʝʘʣʴʥʦʛʦ ʬʦ-

ʪʦʥʥʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʠʟʣʫʯʝʥʠʝ ʘʙʩʦ-

ʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʚʝʪ ʦʢʘ-

ʟʳʚʘʝʪ ʜʘʚʣʝʥʠʝ ʠ ʠʤʝʝʪ ʠʤʧʫʣʴʩ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ 

ʜʘʥʥʳʭ ʜʣʷ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ ʌʝʡʥʤʘʥ ʧʨʠʚʦʜʠʪ 

ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ ʜʣʷ 

ʠʜʝʘʣʴʥʦʛʦ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ [5]: 

Ev = 3PV = 3RT   (5) 

PV4/3 = ʉ,    (6) 

ʛʜʝ ɔ ï ʧʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ = 4/3 
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ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ ʯʠʩʣʦ 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʨʘʚʥʦ ʰʝʩʪʠ!  

ɸʥʘʣʠʟ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ çʠʜʝ-

ʘʣʴʥʦʛʦ ʛʘʟʘè ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʨʘʟʨʷʞʝʥʥʦʤʫ ʛʘʟʫ, 

ʪʚʝʨʜʦʤʫ ʪʝʣʫ (ʬʦʥʦʥʥʳʡ ʛʘʟ) ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʤʫ ʠʟʣʫʯʝʥʠʶ (ʬʦʪʦʥʥʳʡ ʛʘʟ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʵʪʠʭ ʚʠʜʦʚ 

ʤʘʪʝʨʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʦʜʥʦʡ ʬʦʨʤʫʣʦʡ ʜʣʷ 1 ʤʦʣʷ 

ʚʝʱʝʩʪʚʘ: 

¶ ʜʣʷ ʬʦʪʦʥʦʚ ʠ ʬʦʥʦʥʦʚ: 

E = 1/3PV = 3RT;   (5) 

¶ ʜʣʷ ʨʘʟʨʷʞʝʥʥʦʛʦ ʛʘʟʘ: 

E = 2/3PV = 3/2RT.   (7) 

ʉʫʱʝʩʪʚʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥ-

ʥʦʝ ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʧʨʘʚʠʣʦʤ 

ɼʶʣʦʥʛʘ ʠ ʇʪʠ, ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʜʣʷ ʦʜʥʦ-

ʘʪʦʤʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

(ʬʦʥʦʥʥʳʡ ʛʘʟ) ʪʝʧʣʦʝʤʢʦʩʪʴ ʨʘʚʥʘ 3R, ʘ ʫʨʘʚʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ U = 3RT [1,5]. 

ʉ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʟʠʮʠʡ ʦʪʣʠʯʠʝ ʛʘʨʤʦʥʠʯʝ-

ʩʢʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ, ʚ ʚʠʜʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʪʚʝʨʜʦʝ ʪʝʣʦ (ʬʦʥʦʥʥʳʡ ʛʘʟ), ʦʪ ʩʚʦʙʦʜʥʦ ʜʚʠʛʘʶ-

ʱʠʭʩʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ 

ʵʥʝʨʛʠʷ ʢʚʘʥʪʦʚʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ ʩʦʩʪʦʠʪ ʢʘʢ ʠʟ ʢʠ-

ʥʝʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʠʟ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ [5, 10]: 

Eʦʩʮʠʣʣʷʪʦʨʘ = ɽʢʠʥʝʪ + ɽʧʦʪ = 
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ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʩʚʦʙʦʜʥʦ ʜʚʠʞʫʱʝʡʩʷ ʤʘʪʝ-

ʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ [5]. ɺ ʫʨʘʚʥʝʥʠʠ (8) ʧʝʨʚʳʡ ʯʣʝʥ ʨʘʚʝʥ ʢʠ-

ʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦ ʦʩʠ ʍ, ʠʤʧʫʣʴʩ ʢʦʪʦʨʦʡ ʨʘ-

ʚʝʥ ʈ ʧʨʠ ʤʘʩʩʝ ʯʘʩʪʠʮʳ m, ʘ ʚʪʦʨʦʡ ʯʣʝʥ ï ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʧʦ ʦʩʠ ʍ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [10] 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ï ʵʪʦ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʯʘʩʪʠʮʳ, ʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ï 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʷ, ʪʘʢ ʢʘʢ ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʣʶ. ɺ 

ʩʣʫʯʘʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ, ʧʨʠʤʝʥʷʷ ʪʝʦ-

ʨʝʤʫ ʦ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ, ʤʳ ʤʦʞʝʤ 

ʩʨʘʟʫ ʧʦʣʫʯʠʪʴ ʩʨʝʜʥʶʶ ʵʥʝʨʛʠʶ ʦʩʮʠʣʣʷʪʦʨʘ, ʢʦ-

ʪʦʨʳʡ ʠʤʝʝʪ ʜʚʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʪʦʣʴʢʦ ʧʦ ʦʩʠ ʍ. 

ʊʦʛʜʘ ʦʙʱʝʝ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʨʘʚʥʦ 6, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫ ʩʚʦʙʦʜʥʦ ʜʚʠʛʘʶʱʠʭʩʷ ʯʘʩʪʠʮ, ʠʤʝʶ-

ʱʠʭ ʪʦʣʴʢʦ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ ʨʘʚʥʦ ʪʦʣʴʢʦ 3. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʫʨʘʚʥʝʥʠʝ (5) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʨʘʚʥʝʥʠʷ (7) ʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʠʩʪʝʤʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ. 

ʕʪʦʪ ʧʨʠʝʤ ʨʘʩʰʠʨʷʝʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦ-

ʜʝʣʠ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʥʘ ʨʝʘʣʴʥʳʝ ʩʠʩʪʝʤʳ (ʜʣʷ 

ʬʦʥʦʥʥʦʛʦ ʛʘʟ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪʴ ʪʝʧʣʦʝʤʢʦʩʪʴ 

ʦʜʥʦʘʪʦʤʥʳʭ ʤʝʪʘʣʣʦʚ ï ʧʨʘʚʠʣʦʤ ɼʶʣʦʥʛʘ ʠ 

ʇʪʠ). ʆʜʥʘʢʦ ʥʘʜʦ ʚʩʝʛʜʘ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʷ 

ʩʪʨʫʢʪʫʨʥʦʟʘʚʠʩʠʤʳʭ ʩʚʦʡʩʪʚ ʵʪʦʪ ʧʨʠʸʤ ʤʦ-

ʞʝʪ ʥʝ ʨʘʙʦʪʘʪʴ. 

 

ʇʦʵʪʦʤʫ ʚʪʦʨʳʤ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʧʨʦʪʠ-

ʚʦʨʝʯʠʝʤ, ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʶʱʠʤ ʥʘʰʝ ʧʦʥʠʤʘ-

ʥʠʝ ʤʦʜʝʣʠ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ çʧʘʨʘ-

ʜʦʢʩʘ ɻʠʙʙʩʘè, ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ çʜʚʘ ʨʘʟʥʳʭ ʠʜʝ-

ʘʣʴʥʳʭ ʛʘʟʘè. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ, ʤʘʩʩʘ ʤʘʪʝʨʠʠ 

ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ 

[10]. ʇʦʵʪʦʤʫ ʜʚʫʭ ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʪʘʢ ʢʘʢ ʵʪʦ ʜʚʝ ʩʠʩʪʝʤʳ, ʦʪʣʠʯʘʶ-

ʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ʥʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʪʨʫʢʪʫʨʦʡ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ çʠʜʝʘʣʴʥʦʛʦ 

ʛʘʟʘè ʧʘʨʘʜʦʢʩ ɻʠʙʙʩʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʨʘʚʦ-

ʤʝʨʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʦʪ ʨʝʘʣʴʥʳʭ 

ʩʠʣʴʥʦ ʨʘʟʨʝʞʝʥʥʳʭ ʛʘʟʦʚ, ʬʦʥʦʥʦʚ ʠ ʬʦʪʦʥʦʚ. 

ʉʢʘʯʢʦʦʙʨʘʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʥʪʨʦʧʠʠ ʧʨʠ ʩʤʝʰʝ-

ʥʠʝ ʨʘʟʨʷʞʝʥʥʳʭ ʦʜʥʦʘʪʦʤʥʳʭ ʛʘʟʦʚ, ʠʤʝʶʱʠʭ 

ʨʘʟʥʳʝ ʤʘʩʩʳ, ʧʨʠʚʦʜʠʪ ʢ ʩʢʘʯʢʦʦʙʨʘʟʥʦʤʫ ʫʚʝʣʠ-

ʯʝʥʠʶ ʯʠʩʣʘ ʤʠʢʨʦʩʦʩʪʦʷʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ ɹʦʣʴʮʤʘʥʘ [3, 4, 11], ʯʪʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʫʪʦʯʥʝʥʠʝ ʧʦʥʷʪʠʷ çʠʜʝʘʣʴʥʳʡ ʛʘʟè ʠ 

ʝʛʦ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʬʦʨʤʫʣʠʨʫ-

ʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ çʠʜʝʘʣʴ-

ʥʦʛʦ ʛʘʟʘè ʦʧʠʩʳʚʘʝʪ ʤʝʭʘʥʠʟʤ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʝʨʝ-

ʜʘʯʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʝ. ʈʝʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ 

çʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘè, ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ ʚʩʝ ʨʝ-

ʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʦʩʪʦʷʪ ʠʟ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ, 

ʠʤʝʶʱʠʭ ʤʘʩʩʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴ-

ʥʦʡ ʵʥʝʨʛʠʝʡ [10]. ʄʦʜʝʣʴ çʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘè ï ʵʪʦ 

ʤʦʜʝʣʴ ʨʘʚʥʦʚʝʩʥʦʡ ʟʘʢʨʳʪʦʡ, ʦʙʨʘʪʠʤʦʡ ʩʠʩʪʝʤʳ, 

ʚ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʪʦʣʴʢʦ ʦʙʨʘʪʠʤʳʝ ʨʘʚ-

ʥʦʚʝʩʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʥʝʡ ʥʝʪ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʧʦ ʵʥʝʨʛʠʷʤ ʠ 

ʤʝʭʘʥʠʟʤʘ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ [8]. 

2. ʄʦʜʝʣʴ çʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘè ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʝʪ ʢʘʢ ʩʠʩʪʝʤʳ, ʠʤʝʶ-

ʱʠʝ ʪʨʠ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ (ʨʘʟʨʝʞʝʥʥʳʡ ʛʘʟ), ʪʘʢ ʠ 

ʩʠʩʪʝʤʳ, ʠʤʝʶʱʠʝ ʰʝʩʪʴ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ (ʬʦ-

ʪʦʥʥʳʡ, ʬʦʥʦʥʥʳʡ ʛʘʟʳ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʚʦʡʩʪʚʘ ʛʘʟʘ, ʪʚʝʨʜʦʛʦ 

ʪʝʣʘ, ʬʦʪʦʥʦʚ ʠ ʬʦʥʦʥʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʠʥʝʪʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʝʡ (ʛʘʟ ʧʨʠ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ ʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʤʝʪʘʣʣʳ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʠ ʬʦʪʦʥʳ), ʧʦʚʝʜʝʥʠʝ ʵʪʠʭ ʩʠʩʪʝʤ ʩ ʭʦʨʦʰʝʡ ʩʪʝʧʝ-

ʥʴʶ ʪʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʝʣʠ çʠʜʝʘʣʴʥʦʛʦ 

ʛʘʟʘè. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʢʠʥʝʪʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʩʠʩʪʝʤ (Uʚʥ., ʉv, Cp, 

S ʠ ʪ. ʜ.), ʝʩʣʠ ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʶʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠʣʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʪʦʤʦʚ. 
3. ɼʚʫʭ ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ ʩ ʨʘʟʥʳʤʠ ʤʘʩʩʘʤʠ 

ʧʦʢʦʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʪʘʢ ʢʘʢ ʨʘʟ-

ʥʳʝ ʤʘʩʩʳ ʫʞʝ ʦʜʥʦʟʥʘʯʥʦ ʚʚʦʜʷʪ ʨʘʟʣʠʯʠʝ ʧʦ ʢʦ-

ʣʠʯʝʩʪʚʫ ʧʦʪʝʥʮʠʘʣʴʥʦʡ (ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ) ʵʥʝʨ-

ʛʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʵʪʠʭ ʛʘʟʘʭ. ʇʦʵʪʦʤʫ ʧʘʨʘʜʦʢʩ 

ɻʠʙʙʩʘ ï ʵʪʦ ʦʰʠʙʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʧʨʘʚʠʣʴʥʦʡ 
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ʪʨʘʢʪʦʚʢʦʡ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ çʠʜʝ-

ʘʣʴʥʦʛʦ ʛʘʟʘè, ʥʘ ʯʪʦ, ʚʠʜʥʦ, ʠ ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʝ 

ɻʠʙʙʩ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʥʷʪʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ 

ɺʦʟʥʠʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ: çɸ ʯʪʦ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʠ ʚ ʚʝʱʝʩʪʚʝ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʧʨʠ ʚʳʨʘʚ-

ʥʠʚʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ?è ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʩʦ-

ʩʪʦʠʪ ʠʟ ʘʪʦʤʦʚ, ʘʪʦʤʳ ʠʤʝʶʪ ʷʜʨʘ, ʚ ʢʦʪʦʨʳʭ ʣʦ-

ʢʘʣʠʟʫʝʪʩʷ ʵʥʝʨʛʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʦʢʨʫʞʘʶʱʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʦʥʘ ʥʝ ʜʠʩʩʠʧʠʨʫʝʪ 

ʠ ʥʝ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʧʨʠ ʚʳʨʘʚʥʠʚʘʥʠʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ. 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ɹʦʣʴʮʤʘʥʘ, ʧʦʢʘʟʳʚʘʶ-

ʱʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʵʥʪʨʦʧʠʠ (S = kÖlnW), 

ʤʳ ʤʦʞʝʤ ʫʪʦʯʥʠʪʴ ʧʦʥʷʪʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʜʝʘʣʴ-

ʥʦʛʦ ʛʘʟʘ ʩ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ: 

S = k lnW = Q/T = 
Ⱦ
 =3/2R.  (9) 

ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ Q = E, ʤʦʞʥʦ ʵʪʦ ʫʨʘʚʥʝʥʠʝ 

ʟʘʧʠʩʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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TÖk lnW = 3/2 RT.   (11) 

k lnW=3/2R.   (12) 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʯʠʩʣʘ 

ʤʠʢʨʦʩʦʩʪʦʷʥʠʡ ʜʣʷ 1 ʤʦʣʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ: 
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ɺʠʜʥʦ, ʯʪʦ ʜʣʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʯʠʩʣʘ ʜʦʩʪʫʧʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʩʫʪ-

ʩʪʚʫʝʪ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʤʘʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʤ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʦʜʝʣʠ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʪʦʯʥʝʥʠʝ 

ʧʦʥʷʪʠʷ çʠʜʝʘʣʴʥʳʡ ʛʘʟè ʠ ʝʛʦ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 ʋʨʘʚʥʝʥʠʝ (13) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʠʩʣʦ ʜʦ-

ʩʪʫʧʥʳʭ ʤʠʢʨʦʩʦʩʪʦʷʥʠʡ ʚ ʠʜʝʘʣʴʥʦʤ ʛʘʟʝ ʧʦ-

ʩʪʦʷʥʥʦ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʯʘʩʪʠʮ. 

ʕʪʦʪ ʚʳʚʦʜ ʯʝʪʢʦ ʩʦʚʧʘʜʘʝʪ ʩ ʬʠʟʠʯʝʩʢʠʤ ʩʤʳʩʣʦʤ 

ʫʨʘʚʥʝʥʠʷ (1, 2, 5, 7), ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʢʘʢ ʨʝ-

ʟʫʣʴʪʘʪ ʫʤʥʦʞʝʥʠʷ ʵʥʝʨʛʠʠ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʠʮʳ ʥʘ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ (Ev = 3ʢNT= 3RT, ʛʜʝ N ï ʯʠʩʣʦ ɸʚʦ-

ʛʘʜʨʦ). ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ï ʵʪʦ ʩʪʨʫʢʪʫʨʥʳʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʠʠ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʯʘʩʪʷʭ ʩʠʩʪʝʤʝ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʦʩʪʦ-

ʷʥʥʦ, ʘ ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʳ ʨʘʩʪʝʪ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʨʦʩʪʘ 

ʵʥʝʨʛʠʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʫʨʦʚʥʷ. ʕʪʘ 

ʩʠʩʪʝʤʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʘʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʝʩʪʴ ʤʝʭʘʥʠʟʤ ʫʚʝʣʠʯʝʥʠʷ ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʢʦʪʦʨʦʡ ʚ ʚʠʜʝ ʤʘʢʨʦ-

ʧʘʨʘʤʝʪʨʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨ-

ʛʠʠ ʚ ʩʠʩʪʝʤʝ ʚ ʚʠʜʝ ʪʝʧʣʘ ʨʘʚʥʘ ʥʫʣʶ. ʊʦ ʝʩʪʴ ʦʪ-

ʜʝʣʴʥʦ ʚʟʷʪʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʟʘ ʩʯʝʪ ʬʣʫʢʪʫ-

ʘʮʠʠ ʠ ʚʦʟʤʦʞʥʳʭ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʵʥʝʨʛʠʝʡ ʚ ʬʦʨʤʝ ʪʝʧʣʘ, ʥʦ ʘʣʛʝʙʨʘ-

ʠʯʝʩʢʘʷ ʩʫʤʤʘ ʵʪʠʭ ʵʥʝʨʛʦʦʙʤʝʥʦʚ ʨʘʚʥʘ ʥʫʣʶ. 

ʅʝʦʙʨʘʪʠʤʳʝ ʩʠʩʪʝʤʳ ʥʘ ʧʨʠʤʝʨʝ ʤʦʜʝʣʠ 

ʨʝʘʣʴʥʦʛʦ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʦʙʨʘʪʠʤʫʶ ʥʝʨʘʚʥʦʚʝʩʥʫʶ ʩʠ-

ʩʪʝʤʫ ʥʘ ʧʨʠʤʝʨʝ ʥʘʰʝʡ ʚʩʝʣʝʥʥʦʡ, ʚ ʢʦʪʦʨʦʡ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʢʠʥʝʪʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ - ʚʨʝʤʝʥʠ [10-12]. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʰʘ ʚʩʝʣʝʥʥʘʷ ʠʤʝʝʪ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ ʠ ʥʝʨʘʚ-

ʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʤʘʩʩʳ ʚʝʱʝʩʪʚʘ 

ʚ ʦʙʲʝʤʝ ʚʩʝʣʝʥʥʦʡ, ʪ.ʝ. ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ [10-12]. 

ʍʘʨʘʢʪʝʨʥʳʤ ʥʝʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʨʦʪʝʢʘʶ-

ʱʠʤ ʚ ʥʘʰʝʡ ʚʩʝʣʝʥʥʦʡ, ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʚʝʱʝʩʪʚʦʤ, ʢʦʪʦ-

ʨʦʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦʩʪʠʛʘʝʪ ʪʝʧ-

ʣʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ, ʠʣʠ çʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘè. ʕʪʦ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʥʳʡ ʨʝʘʣʴʥʳʡ ʬʦʪʦʥʥʳʡ ʛʘʟ. ʉʝʛʦʜʥʷ ʠʟ-

ʚʝʩʪʥʦ, ʯʪʦ ʥʘʰʘ ʚʩʝʣʝʥʥʘʷ ʟʘʧʦʣʥʝʥʘ ʪʝʧʣʦʚʳʤ ʠʟ-

ʣʫʯʝʥʠʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2,8 ʂ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʠʣʠ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʚ ʨʘʚʥʦʚʝʩʠʠ ʩ 

ʠʟʣʫʯʝʥʠʝʤ ʥʝʧʨʝʨʳʚʥʦ ʠʩʧʫʩʢʘʝʪ ʠ ʧʦʛʣʦʱʘʝʪ 

ʵʥʝʨʛʠʶ  

ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ 

ʦʪʣʠʯʥʦ ʦʪ ʠʜʝʘʣʴʥʦʛʦ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ ʪʝʤ, ʯʪʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʥʝ ʧʨʝʥʝʙʨʝʛʘʝʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠ ʫʯʠʪʳʚʘʝʤ ʢʚʘʥʪʦʚʳʡ ʤʝʭʘ-

ʥʠʟʤ ʣʦʢʘʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʦʞʠʣ 

ʄʘʢʩ ʇʣʘʥʢ. ʂʘʢ ʪʦʣʴʢʦ ʤʦʜʝʣʴ ʣʦʢʘʣʠʟʘʮʠʠ ʵʥʝʨ-

ʛʠʠ ʚ ʚʠʜʝ ʢʚʘʥʪʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʄ. ʇʣʘʥʢʦʤ, ʙʳʣʘ 

ʧʨʠʥʷʪʘ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʡ ʟʘʢʦʥ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ ʧʦʣʫʯʠʣ ʧʨʦʯʥʦʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʟʘʢʦʥʦʤ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ U(ʊ) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʩ ʢʦ-

ʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʠʟʣʫʯʝʥʠʝ, ʠ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ 

ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
4

)( TU ʊ b= ,   (14) 

ʛʜʝ b ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ; T ï ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʠʟʣʫʯʝʥʠʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʡ (14) ʠ (3) ʣʝʛʢʦ ʧʦʢʘ-

ʟʘʪʴ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʬʦʪʦʥʥʦʛʦ ʛʘʟʘ ʨʘʚʥʦ: 

3

4

)(

T
Pʊ

b
= .   (15) 

ʋʨʘʚʥʝʥʠʷ (14) ʠ (15) ʥʦʩʷʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʪʝʧʣʦ-

ʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʆʧʨʝʜʝʣʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʵʥʪʨʦʧʠʠ 

ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ: 

VTV
T

VTVPUQ TT

4
4

4

)()(
3

4

3
b

b
b =+=+= .(16)

 
ʀʟ ʫʨʘʚʥʝʥʠʷ (16) ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʵʥʪʨʦʧʠʶ 

ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ: 

3

3

4
VT

T

Q
S b== .   (17)

 

ʌʦʨʤʫʣʘ (17) ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ ʩʦʚʧʘʜʘʝʪ ʩ 

ʫʨʘʚʥʝʥʠʝʤ ʜʣʷ ʵʥʪʨʦʧʠʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦ-

ʪʦʨʦʝ ʚʳʚʦʜʠʪʩʷ ʀ. ʇʨʠʛʦʞʠʥʳʤ ʠ ʈ ʊʦʣʤʝʥʦʤ 

[11-12]. ʌʦʨʤʫʣʘ (17) ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦ-
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ʞʝʥʠʝ, ʯʪʦ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʥʘ ʤʠʢʨʦ-

ʫʨʦʚʥʝ (ʘʪʦʤ, ʵʣʝʢʪʨʦʥ, ʧʦʚʝʨʭʥʦʩʪʴ) ʵʥʪʨʦʧʠʷ ʩʠ-

ʩʪʝʤʳ ʨʘʩʪʝʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʚ 

ʩʠʩʪʝʤʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʙʦʪʘʤʠ ʀ. ʇʨʠʛʦʞʠʥʘ ʠʟʤʝʥʝʥʠʝ ʵʥʪʨʦʧʠʠ ʩʦ-

ʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʣʘʛʘʝʤʳʭ [12]: 

diSdeSdS += ,

 ʛʜʝ diS ï ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʨʘʪʠʤʳʤʠ ʧʨʦʮʝʩ-

ʩʘʤʠ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ ʠ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʘ, ʘ deS 

ï ʦʙʫʩʣʦʚʣʝʥʘ ʦʙʤʝʥʦʤ ʵʥʝʨʛʠʠ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, 

ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (17). 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ, ʠʟʣʫʯʝʥʠʝ ʘʙʩʦ-

ʣʶʪʥʦ ʯʸʨʥʦʛʦ ʪʝʣʘ ʠʤʝʝʪ ʨʘʟʥʳʡ ʩʦʩʪʘʚ, ʪʘʢ ʢʘʢ 

ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʵʥʝʨʛʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʤʘʩʩʝ ʬʦʪʦʥʦʚ.  

 ɺʳʚʦʜʳ 

1. ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʵʥʪʨʦʧʠʠ ʜʣʷ ʠʜʝʘʣʴʥʦʛʦ 

ʛʘʟʘ, ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʱʝʛʦ ʪʦʣʴʢʦ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʠ ʛʨʦʤʘʜʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʶ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʩ ʪʚʝʨʜʳʤ ʪʝ-

ʣʦʤ (ʬʦʥʦʥʥʳʡ ʛʘʟ), ʩʣʝʜʫʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʦʰʠ-

ʙʦʯʥʦ ʧʨʠʧʠʩʳʚʘʝʤʦʛʦ ʤʦʜʝʣʠ çʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘè 

ʙʦʣʴʮʤʘʥʦʚʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʷʤ.  

2. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʦʜʝʣʠ çʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘè ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʝʱʝʩʪʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʡ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʥʦʩʠʪʝʣʝʡ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʫʨʦʚʥʝʡ (ʵʣʝʢʪʨʦʥʳ, ʘʪʦʤʳ, ʤʦʣʝʢʫʣʳ, ʨʘʟ-

ʣʠʯʥʦʛʦ ʨʦʜʘ ʜʝʬʝʢʪʳ ʩʪʨʫʢʪʫʨʳ, ʠʦʥʳ ʠ ʪ. ʜ.), ʢʦ-

ʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ 

ʚʝʱʝʩʪʚʘ. 

3. ʈʝʟʫʣʴʪʘʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʘʪʦʤʳ, ʵʣʝʢʪʨʦʥʳ, ʤʦʣʝʢʫʣʳ ʠ ʜʨʫʛʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʬʫʥʢ-

ʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʠ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷ-

ʥʠʷʤ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʪʦʤʦʚ ʧʦ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʤʝʭʘʥʠʟʤʦʤ ʨʦʩʪʘ ʯʠʩʣʘ ʤʠʢʨʦʩʦʩʪʘʷʥʠʡ ʩ ʨʦʩʪʦʤ 

ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʩʠʩʪʝʤʳ. ɹʦʣʴʮʤʘʥ ʚʧʝʨʚʳʝ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤ, ʢʦʛʜʘ 

ʚʩʝ ʯʘʩʪʠʮʳ ʨʘʟʣʠʯʥʳ, ʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʝʤʠʪʩʷ ʢ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʚ ʨʘʚʥʦʚʝʩʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʧʦ ʵʥʝʨʛʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʦʜʥʦʡ ʬʫʥʢʮʠʝʡ, ʢʦ-

ʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɹʦʣʴʮʤʘʥʘ 

ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʄʘʢʩʚʝʣʘ-ɹʦʣʴʮʤʘʥʘ. ʉʠʩʪʝʤʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʯʘʩʪʠʮ, ʚ ʨʘʚʥʦʚʝʩ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʩʷ ʢ ʦʜʥʦʤʫ ʚʧʦʣʥʝ ʦʧʨʝʜʝ-

ʣʝʥʥʦʤʫ ʘʪʪʨʘʢʪʦʨʫ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ. ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ 

ʯʠʩʣʦ ʯʘʩʪʠʮ ʦʛʨʘʥʠʯʝʥʦ (ʨʘʟʤʝʨ ʚʝʱʝʩʪʚʘ ʤʝʥʴʰʝ 

ʤʠʢʨʦʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʥʘʥʦʤʝʪʨʳ), ʬʫʥʢʮʠʷ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʧʦ ʵʥʝʨʛʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ 

ʥʘʯʠʥʘʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʯʠʩʣʘ ʯʘʩʪʠʮ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʦʥ-

ʩʪʨʫʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʩʚʷʟʘʥʦ ʩ ʫʧʨʘʚʣʷʝʤʳʤ ʠʟʤʝʥʝ-

ʥʠʝʤ ʠʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʵʥʝʨʛʠʷʤ. ʇʦ-

ʵʪʦʤʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ ʩ ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ 

ʥʘʫʯʥʦʡ ʪʝʯʝʢ ʟʨʝʥʠʷ ʦʧʨʝʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
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Abstract 

The article is devoted to the results of the study of personal helplessness of graduates of residential institu-

tions, which describes the results of cluster analysis. 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʠʥʪʝʨʥʘʪʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. 

Keywords: psychological portrait, helplessness, attitude. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ, ʙʝʩʧʦʤʦʱʥʦʩʪʴ, ʦʪʥʦʰʝʥʠʝ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʚ 

ʨʘʤʢʘʭ ʩʫʙʲʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦ-

ʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩ ʩʫʙʲʝʢʪʥʦʩʪʴʶ. ɹʝʩʧʦ-

ʤʦʱʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʥʳʭ 

ʧʦʜʭʦʜʦʚ: ʧʩʠʭʦʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʡ, 

ʙʠʭʝʚʠʦʨʠʩʪʠʯʝʩʢʠʡ, ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʡ, ʢʦʛʥʠʪʠʚ-

ʥʳʡ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʚʠʜʠʪ ʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʠ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʨʘʟʥʳʝ ʧʨʠʯʠʥʳ ʠ ʝʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ, ʥʦ ʚʩʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʛʣʘʚʥʳʝ ʧʨʠʯʠʥʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʠ ʚ ʣʠʯ-

ʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʚʦ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ [3,4,5]. 

ʃʠʯʥʦʩʪʥʘʷ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʩʦʧʨʷʞʝʥʘ ʩ ʥʠʟ-

ʢʠʤ ʫʨʦʚʥʝʤ ʩʫʙʲʝʢʪʥʦʩʪʠ, ʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ï 

ʩ ʝʸ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ. ʂʦʥʮʝʧʮʠʷ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩ-

ʧʦʤʦʱʥʦʩʪʠ ʦʧʠʩʳʚʘʝʪ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʢʘʢ ʢʦʤ-

ʧʣʝʢʩʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʠʯʥʦʩʪʠ, ʨʘʩʢʨʳʚʘʝʪ ʝʸ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ, ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʧʨʦʷʚʣʝ-

ʥʠʝ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʧʦʚʝʜʝʥʠʠ ʩʫʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʨʘʩʢʨʳʚʘʝʪ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʫʶ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʫ ʣʠʯʥʦʩʪʠ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʉʫʙʲʝʢʪʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʷʚʣʷʷʩʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦ-

ʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʟʫʯʝʥʠʷ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦ-

ʤʦʱʥʦʩʪʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʧʦʥʷ-

ʪʠʷ. ʊʘʢ, ʣʠʯʥʦʩʪʥʘʷ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ï ʵʪʦ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʣʠʯʥʦʩʪʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʫʙʲʝʢʪʘ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʆʥʘ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʘʩʩʠʚʥʦʩʪʠ ʩʫʙʲʝʢʪʘ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ, ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʦʢʨʫʞʘʶʱʠʭ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʨʫʜʥʦʩʪʠ 

ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʚ ʩʠʣʫ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ, 

ʟʘʪʨʫʜʥʝʥʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ. ʉʪʨʫʢʪʫʨʘ ʣʠʯ-

ʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʤʦʮʠʦ-

ʥʘʣʴʥʳʝ, ʤʦʪʠʚʘʮʠʦʥʥʳʝ, ʢʦʛʥʠʪʠʚʥʳʝ ʠ ʚʦʣʝʚʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ. ɺʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚʳ-

ʩʪʫʧʘʶʪ ʥʝʧʦʜʢʦʥʪʨʦʣʴʥʳʝ ʜʣʷ ʩʫʙʲʝʢʪʘ ʩʦʙʳʪʠʷ, 

ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʣʠʯʥʦʩʪʥʳʭ ʚʟʘʠʤʦ-

ʦʪʥʦʰʝʥʠʡ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ ʚʟʨʦʩʣʳʤʠ ʣʶʜʴʤʠ, 

ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʨʝʰʘʶʱʠʤʠ ʜʣʷ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʫʱʝʩʪʚʣʝʥʥʳʤ ʵʤʧʠʨʠʯʝ-

ʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠʩʧʳʪʫʝʤʳʝ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʝ ʠʟ ʩʨʝʜʳ ʠʥʪʝʨʥʘʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʛ. 

ʄʦʩʢʚʳ, ʚ ʢʦʣʠʯʝʩʪʚʝ 108 ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 

ʜʦ 23 ʣʝʪ, ʛʝʥʜʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ: 50 ʶʥʦʰʝʡ, 58 

ʜʝʚʫʰʝʢ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʤʘʨʢʝ-

ʨʘʤʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ, 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʢʣʘʩʪʝʨʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦ-

ʪʦʨʳʤʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚʩʝ ʠʩʧʳʪʫʝʤʳʝ, ʧʨʠ-

ʥʷʚʰʠʝ ʫʯʘʩʪʠʝ ʚ ʵʤʧʠʨʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ: 

1. ɼʣʠʪʝʣʴʥʦʝ, ʛʣʫʙʦʢʦʝ ʧʝʨʝʞʠʚʘʥʠʝ 

ʩʣʦʞʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

2. ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ. 

3. ʈʘʥʠʤʳʡ, ʦʙʠʜʯʠʚʳʡ, ʧʣʘʢʩʠʚʳʡ. 

4. ʊʨʝʚʦʞʥʳʡ, ʧʘʥʠʢʫʶʱʠʡ. 

5. ɻʨʫʙʳʡ, ʘʛʨʝʩʩʠʚʥʳʡ, ʢʦʥʬʣʠʢʪʥʳʡ. 

6. ʈʘʩʪʝʨʷʥʥʳʡ, ʨʘʩʩʪʨʦʝʥʥʳʡ, ʠʩʧʫʛʘʥ-

ʥʳʡ. 

7. ʉʢʣʦʥʥʳʡ ʢ ʟʘʪʷʞʥʦʤʫ ʩʪʨʝʩʩʫ ʠʣʠ ʜʝ-

ʧʨʝʩʩʠʠ. 

8. ʉʢʣʦʥʥʳʡ ʢ ʩʫʠʮʠʜʫ. 

9. ʉʢʣʦʥʝʥ ʢ ʨʠʩʢʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝ ʦʧʨʘʚ-

ʜʘʥʥʦʤʫ. 

10. ʉʢʣʦʥʝʥ ʢ ʘʩʦʮʠʘʣʴʥʦʤʫ ʧʦʚʝʜʝʥʠʶ. 

11. ɺʝʜʦʤʳʡ. 

12. ʉʢʨʳʪʳʡ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʚ ʦʙʱʝʥʠʠ. 

ʈʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ 3 ʛʨʫʧ-

ʧʘʤʠ, ʜʚʝ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʷʨʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʯʥʦʩʪ-

ʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ. ʄʦʣʦʜʳʝ ʣʶʜʠ, ʚʦʰʝʜʰʠʝ ʚ 

ʧʝʨʚʳʡ ʢʣʘʩʪʝʨ, ʥʘʟʚʘʥʥʳʡ çʅʝʛʘʪʠʚʥʳʝè (N=22), 

ʦʪʣʠʯʘʶʪʩʷ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʤ ʘʪʨʠʙʫʪʠʚʥʳʤ ʩʪʠ-

ʣʝʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʝʧʨʝʩʩʠʚʥʦ-
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ʩʪʠ ʠ ʪʨʝʚʦʞʥʦʩʪʠ, ʟʘʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ ʩʘʤʦ-

ʦʮʝʥʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʫ ʜʘʥʥʳʭ 

ʠʩʧʳʪʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦ-

ʩʪʠ. ɺʦ ʚʪʦʨʦʡ ʢʣʘʩʪʝʨ, ʥʘʟʚʘʥʥʳʡ çʇʦʟʠʪʠʚʥʳʝè 

(N=51), ʚʦʰʣʠ ʠʩʧʳʪʫʝʤʳʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʚʦʡ-

ʩʪʚʝʥʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱ-

ʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʡ ʘʪʨʠʙʫ-

ʪʠʚʥʳʡ ʩʪʠʣʴ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʝʧʨʝʩʩʠʚʥʦʩʪʠ ʠ 

ʪʨʝʚʦʞʥʦʩʪʠ, ʘʜʝʢʚʘʪʥʘʷ ʩʘʤʦʦʮʝʥʢʘ, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʦʧʠʩʘʥʠʶ ʪʘʢʦʡ ʩʠʩʪʝʤʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʫʙʲʝʢʪʘ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʊʨʝʪʠʡ ʢʣʘʩʪʝʨ 

ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʦ ʩʚʦʠʤ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʚʳʤʠ ʠ 

ʠʤʝʝʪ ʥʘʠʤʝʥʦʚʘʥʠʝ çɸʤʙʠʚʘʣʝʥʪʥʳʝè (N=35). 

ʉ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ-

ʣʫʯʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʧʦ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʤ ʢʨʠʪʝ-

ʨʠʷʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘ-

ʣʠʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʠ-

ʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ: ʜʝʧʨʝʩʩʠʚʥʦʩʪʴ 

(F=324,663, p=0,000), ʪʨʝʚʦʞʥʦʩʪʴ (F=143,141, 

p=0,000), ʩʘʤʦʦʮʝʥʢʘ (F=4,686, p=0,010), ʧʦʢʘʟʘ-

ʪʝʣʴ ʥʘʜʝʞʜʳ (F=20,379, p=0,000), ʘʪʨʠʙʫʪʠʚʥʳʡ 

ʩʪʠʣʴ (F=27,401, p=0,0004).  

ʇʨʝʜʩʪʘʚʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʳʜʝʣʝʥʥʳʭ ʢʣʘ-

ʩʪʝʨʦʚ, ʘ ʪʘʢʞʝ ʪʠʧʠʯʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ 

ʚʳʧʫʩʢʥʠʢʦʚ ʜʝʪʩʢʠʭ ʜʦʤʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ 

ʩʦʦʪʥʦʰʝʥʠʷ.  

ʂʣʘʩʪʝʨ 1. çʅʝʛʘʪʠʚʥʳʝè. 

ʏʘʩʪʳʝ (ʧʦʩʪʦʷʥʥʳʝ) ʩʠʪʫʘʮʠʠ ʣʠʯʥʦʩʪʥʦʡ 

ʙʝʩʧʦʤʦʱʥʦʩʪʠ. ʃʠʯʥʦʩʪʴ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ, ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʦʪʢʣʘʜʳʚʘʝʪʩʷ 

ʠʣʠ ʩʦʚʩʝʤ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʝʪʩʷ. ʈʘʟʥʳʤʠ ʩʧʦʩʦ-

ʙʘʤʠ (ʟʘʱʠʪʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ) ʩʪʨʝʤʠʪʴʩʷ ʠʟʙʘ-

ʚʠʪʴʩʷ ʦʪ ʪʨʘʚʤʠʨʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʚʤʝʩʪʦ ʧʦʠʩʢʘ 

ʨʝʰʝʥʠʷ. ʏʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʛʥʝʪʝʥʥʦʝ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʧʘʩʩʠʚʥʦʩʪʴ, 

ʫʭʦʜ ʦʪ ʨʝʘʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʝʙʷ ʠ ʚʠʨʪʫʘʣʴ-

ʥʳʝ ʠʛʨʳ (ʠʛʨʦʤʘʥʠʷ). ʅʘʣʠʯʠʝ ʩʫʠʮʠʜʘʣʴʥʳʭ 

ʤʳʩʣʝʡ, ʩʣʝʜʦʚ ʥʝ ʟʘʢʦʥʯʝʥʥʳʭ ʩʫʠʮʠʜʘʣʴʥʳʭ ʧʦ-

ʧʳʪʦʢ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʥʝʬʦʨʤʘʣʴʥʦʡ ʛʨʫʧʧʝ 

ʜʘʝʪ ʣʦʞʥʦʝ ʦʱʫʱʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʤʦʮʠʦʥʘʣʴ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʘʩʪʦ ʧʦʜʘʚʣʝʥʥʦʝ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʩʦʩʪʦʷʥʠʷ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱ-

ʥʦʩʪʠ ʟʘʯʘʩʪʫʶ ʫʯʘʩʪʚʫʝʪ ʢʦʤʙʠʥʘʮʠʷ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʩʪʠʣʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ, ʛʜʝ ʪʝ ʢʦʤ-

ʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʮʠʨʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʘʤ ʩʠ-

ʪʫʘʪʠʚʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʟʥʘʯʠʤʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ ʠʤʝʥʥʦ ʩʪʠʣʝʚʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ 

ʠ ʧʦʙʫʞʜʝʥʠʷ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʧʦʚʝʜʝʥʯʝʩʢʦʤʫ 

ʧʘʪʪʝʨʥʫ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʭʘʨʘʢʪʝʨʥʳʤ ʯʝʨʪʘʤ ʦʮʝʥʦʯ-

ʥʦʛʦ ʩʪʠʣʷ, ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʥʝʢʦʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʠʤʧʪʦʤʦʚ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ 

ʦʪʥʦʩʠʪʩʷ ʧʦʣʷʨʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ, ʚ ʩʪʨʫʢʪʫʨʝ ʢʦ-

ʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʥʝʛʘʪʠʚʥʘʷ 

ʦʮʝʥʢʘ, ʨʠʛʠʜʥʦʩʪʴ ʦʮʝʥʢʠ, ʘ ʪʘʢʞʝ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʮʝʥʦʯʥʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʚʤʝʩʪʦ ʦʧʠ-

ʩʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʷʚ-

ʣʝʥʠʷ.  

ʃʠʮʘ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʧʝʨʚʦʤʫ ʢʣʘʩʪʝʨʫ, ʦʪʣʠʯʘ-

ʶʪʩʷ ʪʘʢʠʤ ʘʪʨʠʙʫʪʠʚʥʳʤ ʩʪʠʣʝʤ, ʢʦʪʦʨʳʡ ʜʦʩʪʘ-

ʪʦʯʥʦ ʫʩʪʦʡʯʠʚ, ʥʝ ʧʦʜʚʝʨʞʝʥ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʯʠʥ, ʛʝʥʝʨʘʣʠʟʠʨʦʚʘʥ, ʘ 

ʪʘʢʞʝ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥ. ʇʨʠ ʵʪʦʤ, ʪʘʢʠʝ ʧʦʥʷʪʠʷ 

ʢʘʢ ʣʦʢʘʣʴʥʦʩʪʴ, ʧʨʠʧʠʩʳʚʘʥʠʝ ʧʨʠʯʠʥ ʥʝʫʜʘʯʠ 

ʚʥʝʰʥʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʠʪʫʘ-

ʮʠʠ ʥʝʫʜʘʯʠ, ʠ ʦʪʢʘʟ ʚ ʫʙʝʞʜʝʥʠʠ ʦ ʩʦʙʩʪʚʝʥʥʦʡ 

ʮʝʥʥʦʩʪʠ ʚ ʩʠʪʫʘʮʠʠ ʫʩʧʝʭʘ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʜʘʥʥʦʛʦ ʩʪʠʣʷ ʧʦʚʝʜʝʥʠʷ.  

ɼʣʷ ʩʪʠʣʷ ʧʦʙʫʞʜʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦ 

ʥʘʣʠʯʠʝ ʩʪʨʝʤʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʢ ʩʥʷʪʠʶ ʧʩʠʭʠʯʝ-

ʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʥʘʭʦʜʷʪʩʷ 

ʚ ʧʦʠʩʢʝ ʚʦʟʙʫʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʠʧʠʯʥʦ ʠʟʙʝʛʘʥʠʝ 

ʥʝʛʘʪʠʚʥʦʛʦ ʦʧʳʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʟʠʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʪʠʚʘʮʠʠ, ʘ ʪʘʢʞʝ ʵʩʪʨʘ-

ʚʝʨʪʠʨʦʚʘʥʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʥʝʥʠʝʤ ʅ.ɸ. ɹʘʪʫʨʠʥʘ, ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʠʯʥʦʩʪ-

ʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʯʝʨʝʩʯʫʨ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʣʠʯʥʦʩʪʠ ʢ ʩʝʙʝ ʠ ʢ 

ʤʠʨʫ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʝʛʦ ʞʠʟʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʝʨʠʦʜʘ ʜʝʪ-

ʩʪʚʘ [1,2]. ʇʨʠ ʧʦʜʦʙʥʦʤ ʯʝʨʝʩʯʫʨ ʦʙʰʠʨʥʦʤ ʧʦʜ-

ʭʦʜʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʠʤʝʥʥʦ ʪʘ ʧʨʦʮʝʜʫʨʘ ʚʳʥʝʩʝʥʠʷ 

ʦʮʝʥʢʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʠ ʧʦ-

ʙʫʜʠʪʝʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ 

ʩʪʠʣʴ ʧʦʚʝʜʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ ʣʠʯʥʦʩʪʴʶ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʯʥʦʩʪʴ 

ʩ ʷʨʢʦʡ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʩʦʩʪʦʷʥʠʶ ʣʠʯʥʦʩʪʥʦʡ 

ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʨʠʩʢʫʝʪ ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʪʴ 

ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʩʠʪʫʘʮʠʠ.  

ɼʣʷ ʣʠʮ, ʚʦʰʝʜʰʠʭ ʚ ʧʝʨʚʳʭ ʢʣʘʩʪʝʨ, ʪʠʧʠʯʥʳ 

ʪʘʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʨʘʡʥʷʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʤʦʣʦ-

ʜʳʭ ʣʶʜʝʡ ʢ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʢʨʘʡʥʷʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʥʝʥʠʷ ʦʢʨʫʞʘʶʱʠʭ ʧʨʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʳʭ ʚʳʨʘʞʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ ʢ ʨʘʟʚʠʪʠʶ ʙʦ-

ʛʘʪʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, ʢ ʵʩʪʝʪʠʯʝʩʢʠʤ ʥʘʢʣʦʥʥʦʩʪʷʤ. 

ʇʦʜʦʙʥʦʝ ʨʘʟʚʠʪʦʝ ʚʦʦʙʨʘʞʝʥʠʝ ʟʘʯʘʩʪʫʶ ʥʝʛʘ-

ʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʘʤʦʦʮʝʥʢʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ: 

ʦʥʠ ʩʢʣʦʥʥʳ ʯʘʱʝ ʚʠʜʝʪʴ ʧʨʠʯʠʥʳ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʩʦʙʳʪʠʡ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʧʦʚʝʜʝʥʠʠ, ʦʥʠ ʯʘʱʝ 

ʬʘʥʪʘʟʠʨʫʶʪ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦ ʦ ʥʠʭ ʦʪ-

ʟʳʚʘʶʪʩʷ ʠ ʠʭ ʚʦʩʧʨʠʥʠʤʘʶʪ ʦʢʨʫʞʘʶʱʠʝ. ɺʦʩ-

ʧʨʠʷʪʠʝ ʥʝʛʘʪʠʚʥʳʝ ʩʦʙʳʪʠʡ ʜʣʷ ʣʠʮ, ʚʥʝʩʝʥʥʳʭ ʚ 

ʜʘʥʥʳʡ ʢʣʘʩʪʝʨ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ, 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴʶ, ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʬʨʫʩʪʨʘ-

ʮʠʠ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʣʠʮʘ, ʚʥʝʩʝʥʥʳʝ ʚ ʜʘʥʥʳʡ ʢʣʘ-

ʩʪʝʨ, ʙʦʣʝʝ ʚʦʟʙʫʜʠʤʳ ʚ ʦʪʥʦʰʝʥʠʠ ʩʣʘʙʳʭ ʧʨʦʚʦ-

ʢʘʮʠʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥ-

ʥʦʛʦ ʥʝʚʨʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʩʠʭʦʪʨʘʚʤʠʨʫʶ-

ʱʝʡ ʩʠʪʫʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʮʘ ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʩʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʥʳ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʷʭ ʚ ʠʭ ʞʠʟʥʠ, 

ʛʦʚʦʨʷ ʦ ʥʠʭ, ʤʦʣʦʜʳʝ ʣʶʜʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʢʘʢ ʙʳ 

ʥʘʩʣʘʞʜʘʶʪʩʷ ʩʪʝʧʝʥʴʶ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ ʧʨʦʪʠʚ ʥʠʭ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʞʠʟʥʠ ʦʥʠ ʚʦʩ-

ʧʨʠʥʠʤʘʶʪ ʢʘʢ ʥʝʯʪʦ ʥʝʧʦʩʪʦʷʥʥʦʝ, ʚʨʝʤʝʥʥʦʝ, 
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ʬʘʢʪʦʨ ʫʜʘʯʠ ʠ ʚʝʟʝʥʠʷ, ʥʝ ʟʘʚʠʩʷʱʠʡ ʦʪ ʥʠʭ.  

ʇʨʠ ʵʪʦʤ, ʟʘʯʘʩʪʫʶ ʜʣʷ ʣʠʮ ʩ ʥʝʛʘʪʠʚʥʳʤ ʘʪ-

ʨʠʙʫʪʠʚʥʳʤ ʩʪʠʣʝʤ ʪʠʧʠʯʥʦ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʣʠʯ-

ʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʢʘʢ ʩʢʣʦʥʥʦʩʪʴ ʢ ʟʘʤʢʥʫʪʦʩʪʠ, ʜʦ-

ʩʪʘʪʦʯʥʘʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʩʜʝʨ-

ʞʘʥʥʦʩʪʴ, ʙʝʩʧʝʯʥʦʩʪʴ, ʟʘʩʪʝʥʯʠʚʦʩʪʴ, ʢʨʘʡʥʷʷ 

ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ.  

ʂʣʘʩʪʝʨ 2. çʇʦʟʠʪʠʚʥʳʝè. 

ʃʠʮʘ, ʚʥʝʩʝʥʥʳʝ ʚ ʢʣʘʩʩʝ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʪʨʠʙʫʪʠʚ-

ʥʦʛʦ ʩʪʠʣʷ. ʃʠʮʘ ʜʘʥʥʦʡ ʧʦʜʛʨʫʧʧʳ ʙʦʣʝʝ ʚʩʝʛʦ ʦʪ-

ʢʨʳʪʳ ʢ ʩʦʮʠʘʣʴʥʳʤ ʢʦʥʪʘʢʪʘʤ, ʩʧʦʩʦʙʥʳ ʧʨʦʷʚ-

ʣʷʪʴ ʠʩʢʨʝʥʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʦʥʠ 

ʦʪʢʨʳʪʳ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳ, 

ʫʯʘʩʪʣʠʚʳ, ʵʤʧʘʪʠʡʥʳ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ 

ʦʥʠ ʩʢʣʦʥʥʳ ʧʦʤʝʱʘʪʴ ʚ ʦʪʜʝʣʴʥʫʶ ʩʬʝʨʫ ʠ ʚʦʩ-

ʧʨʠʥʠʤʘʪʴ ʝʝ ʢʘʢ ʚʨʝʤʝʥʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʪʠ-

ʧʠʯʥʦ ʜʣʷ ʞʠʟʥʠ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ, ʣʠʮʘ ʜʘʥʥʦʛʦ 

ʢʣʘʩʪʝʨʘ ʟʘʯʘʩʪʫʶ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʩʠʪʫʘʮʠʠ ʩʪʘʣʠ ʦʥʠ ʩʘʤʠ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʭʦʨʦʰʠʭ ʩʦʙʳʪʠʡ ʚ ʞʠʟʥʠ ʦʥʠ ʯʘʱʝ 

ʫʧʦʪʨʝʙʣʷʶʪ ʦʧʠʩʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦ-

ʩʪʦʷʥʩʪʚʦ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʦʙʩʪʚʝʥʥʦʤ ʙʫʜʫʱʝʤ ʦʥʠ 

ʩʢʣʦʥʥʳ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, 

ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦ-

ʠʟʦʡʪʠ ʩ ʥʠʤʠ.  

ʂʣʘʩʪʝʨ 3. çɸʤʙʠʚʘʣʝʥʪʥʳʝè. 

ʄʦʣʦʜʳʝ ʣʶʜʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʴʰʝʡ 

ʚʦʟʙʫʜʠʤʦʩʪʴʶ ʥʘ ʩʣʘʙʳʝ ʧʨʦʚʦʮʠʨʫʶʱʠʝ ʩʪʠ-

ʤʫʣʳ, ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʤ ʘʪʨʠʙʫ-

ʪʠʚʥʳʤ ʩʪʠʣʝʤ ʚ ʮʝʣʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ, ʤʦʣʦʜʳʝ 

ʣʶʜʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʙʦʣʴʰʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʤʝʣʦ-

ʩʪʴʶ, ʥʝʧʨʠʥʫʞʜʸʥʥʦʩʪʴʶ, ʵʥʝʨʛʠʯʥʳʝ, ʘʢʪʠʚʥʳʝ, 

ʙʝʩʧʝʯʥʳʝ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʨʘʭʘ ʚ ʩʠʪʫʘʮʠʠ ʧʦʚʳ-

ʰʝʥʥʦʛʦ ʨʠʩʢʘ. 

ʆʥʠ ʙʦʣʝʝ ʦʧʪʠʤʠʩʪʠʯʥʳ ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʭʦ-

ʨʦʰʠʭ ʩʦʙʳʪʠʡ, ʪʘʢ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʦʭʠʭ ʠ ʠʤʝʶʪ 

ʙʦʣʝʝ ʦʧʪʠʤʠʩʪʠʯʥʳʡ ʘʪʨʠʙʫʪʠʚʥʳʡ ʩʪʠʣʴ ʚ ʮʝ-

ʣʦʤ. ɺʳʧʫʩʢʥʠʢʠ ʜʝʪʩʢʠʭ ʜʦʤʦʚ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʜʘʥ-

ʥʦʤʫ ʢʣʘʩʪʝʨʫ, ʜʦʙʨʦʩʦʚʝʩʪʥʳʝ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʙʦʣʝʝ ʧʝʩʩʠʤʠʩʪʠʯʥʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʣʦʭʠʭ ʩʦʙʳʪʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʢʦʨʝʝ ʦ ʨʝʘ-

ʣʠʩʪʠʯʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʧʣʦʭʠʤ ʩʦʙʳʪʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦ-

ʜʳʝ ʣʶʜʠ ʩ ʧʦʟʠʪʠʚʥʳʤ ʘʪʨʠʙʫʪʠʚʥʳʤ ʩʪʠʣʝʤ ʦʪ-

ʣʠʯʘʶʪʩʷ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʠʯʥʦʩʪʠ, ʢʘʢ ʞʠʟʥʝ-

ʨʘʜʦʩʪʥʦʩʪʴ, ʦʪʢʨʳʪʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʘʤʦʦʮʝʥʢʠ ʧʦ ʤʝʪʦʜʠʢʝ 

ʉ.ɸ. ɹʫʜʘʩʩʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʩ ʧʨʠ-

ʟʥʘʢʘʤʠ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʩʘʤʦʦʮʝʥʢʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʥʠʞʝʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʪʝ-

ʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʩʦʙʦʡ, ʩʥʠʞʝʥʥʦʤ ʫʨʦʚʥʝ 

ʩʘʤʦʫʚʘʞʝʥʠʷ. ɺʳʧʫʩʢʥʠʢʠ ʜʝʪʩʢʠʭ ʜʦʤʦʚ ʩ ʧʨʠ-

ʟʥʘʢʘʤʠ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʪʘʢʞʝ ʠ ʙʦʣʝʝ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʨʠʪʷʟʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚʳʨʘʞʝʥʥʳʝ 

ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʧʨʠʟʥʘ-

ʢʘʤʠ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʝʩʩʠ-

ʤʠʩʪʠʯʝʩʢʠʤ ʘʪʨʠʙʫʪʠʚʥʳʤ ʩʪʠʣʝʤ, ʥʘʣʠʯʠʝʤ 

ʥʝʚʨʦʪʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʣʠʯʥʦʩʪʥʦʛʦ ʫʨʦʚʥʷ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʥʠʤʘʥʠʶ 

ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʰʝʡ 

ʨʘʙʦʪʝ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʠʩʪʝʤʘ-

ʪʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʷʭ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʤʝʭʘʥʠʟʤʘʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʠʭ ʘʜʘʧʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʨʠʩʪʫʧʘʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʤʧʠʨʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, 

ʚʠʜʠʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʜʣʷ 

ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʨʪʨʝʪʘ ʠʩʧʳʪʫʝʤʳʭ (ʩʤ. ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʤʝʭʘʥʠʟʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʘʜʘʧʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʌʫʥʢʮʠʷ ʣʠʯ-

ʥʦʩʪʥʦʡ ʙʝʩʧʦ-

ʤʦʱʥʦʩʪʠ 

ʅʘʨʫʰʝʥʠʷ ʣʠʯʥʦʩʪʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʜʝʪʝʨʤʠ-

ʥʠʨʫʶʱʠʝ ʬʫʥʢʮʠʠ ʣʠʯ-

ʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ 

ʄʝʭʘʥʠʟʤ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ 

ɸʜʘʧʪʠʚʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ 

ɿʘʱʠʪʥʘʷ ʬʫʥʢ-

ʮʠʷ 

ʇʨʦʪʠʚʦʨʝʯʠʚʳʡ ʪʠʧ ʣʠʯʥʦʩʪ-

ʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʇʨʦʷʚʣʝʥʠʝ ʧʘʩʩʠʚʥʦʩʪʠ, ʦʪ-

ʢʘʟ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʢʘʞʝ-

ʥʠʝ ʚʦʩʧʨʠʷʪʠʷ ʩʦʙʳʪʠʷ ʢʘʢ 

ʥʝʧʦʜʢʦʥʪʨʦʣʴʥʦʛʦ ʩʫʙʲ-

ʝʢʪʫ 

ʉʥʠʞʝʥʠʝ ʪʨʝʚʦʛʠ, 

ʩʦʭʨʘʥʝʥʠʝ ʮʝ-

ʣʦʩʪʥʦʩʪʠ ʗ 

ʄʘʥʠʧʫʣʷʪʠʚʥʘʷ 

ʬʫʥʢʮʠʷ 

ɼʦʤʠʥʠʨʫʶʱʘʷ ʛʠʧʝʨʧʨʦʪʝʢ-

ʮʠʷ  

ʉʢʨʳʪʦʝ ʧʨʠʥʫʞʜʝʥʠʝ ʢ ʜʦ-

ʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʟʘ ʩʯʝʪ ʜʨʫ-

ʛʠʭ 

ʆʙʝʩʧʝʯʝʥʠʝ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʫ-

ʛʦʛʦ 

ɸʜʘʧʪʠʚʥʘʷ 

ʬʫʥʢʮʠʷ  

ɾʝʩʪʦʢʦʝ ʦʙʨʘʱʝʥʠʝ; 

ʇʦʚʳʰʝʥʥʘʷ ʤʦʨʘʣʴʥʘʷ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ  

ʋʤʝʥʴʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʫʙʝʞʜʝʥʠʷ ʣʠʯ-

ʥʦʩʪʠ ʚ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʣʠ-

ʷʪʴ ʥʘ ʩʠʪʫʘʮʠʶ; ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʧʳʪʦʢ ʘʢʪʠʚʥʦʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ 

ɺʳʥʫʞʜʝʥʥʘʷ 

ʘʜʘʧʪʘʮʠʷ; ʫʩʣʦʚ-

ʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʜʠʬʬʝʨʝʥ-

ʮʠʘʮʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩ-

ʧʦʤʦʱʥʦʩʪʠ ʥʘʭʦʜʠʪ ʩʚʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʝ. 

ʀʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʠʧʦʚ ʣʠʯʥʦʩʪʥʦʡ 

ʙʝʩʧʦʤʦʱʥʦʩʪʠ (ʩʢʣʦʥʥʦʩʪʴ ʢ ʤʘʥʠʧʫʣʷʪʠʚʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʩʦʮʠʘʣʴʥʳʤʠ ʚʟʘʠ-

ʤʦʦʪʥʦʰʝʥʠʷʤʠ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ), ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʮʝʜʫʨʘ 

ʨʘʟʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʚʳʙʦʨʢʠ ʥʘ ʪʠʧʳ ʣʠʯʥʦʩʪʥʦʡ 

ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʚʳʨʘ-

ʞʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʀʩʭʦʜʷ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʠʧʦʚ 

ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʚʠʜʥʦ, ʯʪʦ ʤʘʥʠʧʫʣʷ-

ʪʠʚʥʳʡ ʪʠʧ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʡʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʢʣʦʥʥʦʩʪʠ ʢ ʤʘʥʠ-

ʧʫʣʷʪʠʚʥʦʤʫ ʧʦʚʝʜʝʥʠʶ, ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 22 ʠʩʧʳ-

ʪʫʝʤʳʭ ʚʳʙʦʨʢʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 20%. ɸʜʘʧʪʠʚʥʳʡ 

ʪʠʧ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦ-

ʢʠʤ ʫʨʦʚʥʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʥʳʤʠ ʚʟʘ-

ʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ. ʂ ʜʘʥʥʦʤʫ ʪʠʧʫ 

ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ ʦʪʥʝʩʝʥʦ 22% ʠʩʧʳʪʫ-

ʝʤʳʭ. ɿʘʱʠʪʥʳʡ ʪʠʧ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʧʦ ʚʳʩʦʢʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʟʘ-

ʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʜʘʥʥʳʡ ʪʠʧ ʚʦʰʣʦ 32 ʠʩʧʳ-

ʪʫʝʤʳʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 29,8% ʚʳʙʦʨʢʠ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 32 ʠʩʧʳʪʫʝʤʳʭ ʥʝʚʦʟʤʦʞʥʦ 

ʙʳʣʦ ʦʪʥʝʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʪʠʧʫ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩ-

ʧʦʤʦʱʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʚʳʨʘʞʝʥʥʦ-

ʩʪʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʘʥʥʫʶ ʛʨʫʧʧʫ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʤʝʰʘʥʥʳʤ ʪʠʧʦʤ, ʦʥʘ ʩʦʩʪʘʚʠʣʘ 

28% ʚʳʙʦʨʢʠ.  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʧʦʚ ʣʠʯ-

ʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʘʟʜʝ-

ʣʝʥʠʷ ʥʘ ʪʠʧʳ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʜʘʥʥʳʭ ʪʠʧʘʭ. ʕʪʦ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʨʘʟʜʝʣʝʥʠʝ, ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʫ ʠʥʜʠʚʠʜʦʚ ʩ ʣʠʯʥʦʩʪʥʦʡ 

ʙʝʩʧʦʤʦʱʥʦʩʪʴʶ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʪʠʧ ʣʠʯʥʦʩʪʥʦʡ ʙʝʩʧʦʤʦʱʥʦʩʪʠ. ɼʘʣʝʝ ʙʳʣ ʦʩʫ-

ʱʝʩʪʚʣʝʥ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ 

ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʣʫʯʝʥʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʧʦ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʦ ʝʛʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ. ʇʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʚʦʜʠʤʦʛʦ ʜʣʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʪʠʧʳ, ʧʨʦ-

ʮʝʥʪ ʩʦʚʧʘʜʝʥʠʷ ʨʝʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʢʘʥʦʥʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʩʦʩʪʘʚʣʷʝʪ 93,9%, ʪʦ ʝʩʪʴ ʪʦʯʥʦʩʪʴ ʧʨʝʜ-

ʩʢʘʟʘʥʠʷ ʧʦ ʧʨʝʜʣʦʞʝʥʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʦʢʘ-

ʟʘʪʝʣʷʤ ʦʯʝʥʴ ʚʳʩʦʢʘ. 
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Abstract 

In this article, we examined a number of problem areas faced by pupils when leaving the orphanage. One of 

the main is not the involvement of orphan children and children left without parental care in social contacts, and 

this as a fact, they were "strangers" in the society after being released from a specialized agency. Studies have 

shown that this category of children does not feel productive members of society, are not included in social pro-

cesses, as well as experiencing difficulties in the relationship. Boarding conditions of upbringing, we believe, 
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should be designed to provide minors who are without parental care and orphans, conditions for the upbringing, 

education and preparation for life in society, but graduates of orphanages difficulties in professional self-determi-

nation in marriage, establishing professional and friendly relations, much of their recruits offenders. In this article, 

we have tried to explore jemoc. 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʷʜ ʧʨʦʙʣʝʤʥʳʭ ʟʦʥ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚʦʩʧʠʪʘʥʥʠʢʠ ʧʨʠ 

ʚʳʭʦʜʝ ʠʟ ʜʝʪʩʢʦʛʦ ʜʦʤʘ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝ ʚʢʣʶʯʝʥʥʦʩʪʴ ʜʝʪʝʡ-ʩʠʨʦʪ ʠ ʜʝʪʝʡ, ʦʩʪʘʚʰʠʭʩʷ 

ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ ʚ ʩʦʮʠʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ, ʘ ʵʪʦ ʢʘʢ ʬʘʢʪ, ʦʥʠ ʷʚʣʷʶʪʩʷ çʯʫʞʠʤʠè ʚ ʦʙʱʝʩʪʚʝ ʧʦʩʣʝ 

ʚʳʭʦʜʘ ʠʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʜʝʪʝʡ ʥʝ ʯʫʚ-

ʩʪʚʫʝʪ ʩʝʙʷ ʘʢʪʠʚʥʳʤʠ ʯʣʝʥʘʤʠ ʦʙʱʝʩʪʚʘ, ʥʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ ʠʩʧʳʪʳʚʘʝʪ 

ʪʨʫʜʥʦʩʪʠ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ.  

ʀʥʪʝʨʥʘʪʥʳʝ ʫʩʣʦʚʠʷ ʚʦʩʧʠʪʘʥʠʷ, ʤʳ ʩʯʠʪʘʝʤ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʩʦʚʝʨ-

ʰʝʥʥʦʣʝʪʥʠʤ, ʦʢʘʟʘʚʰʠʤʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ ʠ ʜʝʪʷʤ-ʩʠʨʦʪʘʤ, ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ, ʦʙʫʯʝʥʠʷ 

ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʞʠʟʥʠ ʚ ʩʦʮʠʫʤʝ, ʥʦ ʚʳʧʫʩʢʥʠʢʠ ʜʝʪʩʢʠʭ ʜʦʤʦʚ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʤ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʠ, ʚ ʙʨʘʢʝ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʜʨʫʞʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʠʭ ʧʦʧʦʣʥʷʝʪ ʨʷʜʳ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ. ɺ ʩʪʘʪʴʝ, ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʬʝʨʫ 

ʫ ʜʝʪʝʡ ï ʩʠʨʦʪ ʠ ʜʝʪʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʝ-

ʦʜʦʣʝʥʠʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ.  

Keywords: residential conditions of upbringing, deprivirovannye children, physiological interpretation, anx-

iety, inner conflict, emotional life, diagnostic examination, psychological correction. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʥʘʪʥʳʝ ʫʩʣʦʚʠʷ ʚʦʩʧʠʪʘʥʠʷ, ʜʝʧʨʠʚʠʨʦʚʘʥʥʳʝ ʜʝʪʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʷ, ʙʝʩʧʦʢʦʡʩʪʚʦ, ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʬʣʠʢʪ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʞʠʟʥʴ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʜʝʪʝʡ, ʦʩʪʘʚʰʠʭʩʷ ʙʝʟ ʧʦʧʝʯʝ-

ʥʠʷ ʨʦʜʠʪʝʣʝʡ, ʜʝʪʝʡ ïʩʠʨʦʪ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ 

ʫʯʝʥʳʝ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ ʫ ʜʝʪʝʡ, ʦʩʪʘʚʰʠʭʩʷ 

ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʣʛʠʡ ʩʨʦʢ 

ʠʟʫʯʝʥʠʷ, ʜʘʥʥʘʷ ʪʝʤʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴ-

ʥʦʡ, ʚʝʜʴ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ - ʦʪʩʫʪʩʪʚʠʝ ʮʝʣʝʥʘ-

ʧʨʘʚʣʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʦʡ 

ʩʬʝʨʳ ʣʠʯʥʦʩʪʠ, ʚʣʠʷʝʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʪʝʡ ʢ ʩʘ-

ʤʦʨʝʛʫʣʷʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʷʚʣʷ-

ʝʪʩʷ ʚʝʜʫʱʝʡ ʚ ʤʣʘʜʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫ ʜʝʪʝʡ ʩ ʥʝʨʘʟʚʠʪʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʦ-

ʣʝʚʦʡ ʩʬʝʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʣʘ-

ʙʘʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʰʝʥ-

ʥʘʷ ʦʪʚʣʝʢʘʝʤʦʩʪʴ, ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ, ʛʠʧʝʨʘʢʪʠʚ-

ʥʦʩʪʴ, ʯʪʦ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʨʘʟʚʠʪʠʝ. 

ʂʘʢ ʚʩʝʤ ʠʟʚʝʩʪʥʦ, ʩ ʩʘʤʦʛʦ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʫ 

ʪʨʝʙʫʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʩ ʤʘʪʝʨʴʶ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʥʦʩʪʥʦʛʦ ʦʪʥʦ-

ʰʝʥʠʷ ʨʝʙʝʥʢʘ ʢ ʩʝʙʝ, ʢ ʜʨʫʛʠʤ, ʢ ʦʢʨʫʞʘʶʱʝʤʫ 

ʤʠʨʫ. ʉʦʩʪʦʷʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ ʷʚʣʷʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ ʣʠʯʥʦʩʪʥʦʛʦ ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ, ʦʙʫ-

ʩʣʦʚʣʠʚʘʶʱʠʤ ʝʛʦ ʩʦʮʠʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ. ʉʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʨʝʙʝʥʢʫ, ʦʩʪʘʚʰʝʤʫʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦ-

ʜʠʪʝʣʝʡ, ʵʪʦʛʦ ʥʝ ʭʚʘʪʘʝʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʝʜʘ-

ʛʦʛʠ ʚʩʷʯʝʩʢʠ ʩʪʘʨʘʶʪʩʷ ʦʧʝʢʘʪʴ. ʊʘʢ ʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ ʠ ʝʛʦ 

ʦʪʥʦʰʝʥʠʝ ʢ ʤʠʨʫ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ ʚ ʢʘʢʦʤ ʚʦʟʨʘʩʪʝ 

ʦʥ ʦʩʪʘʣʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ.  

ʄʳ ʧʨʦʚʝʣʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʣʠʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ ʫ 

ʜʝʪʝʡ, ʦʩʪʘʚʰʠʭʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ, ʢʦʪʦ-

ʨʦʝ ʧʦʤʦʛʣʦ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ɸ ʪʘʢʞʝ ʧʦʜʦ-

ʙʨʘʪʴ ʢʦʨʨʝʢʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʜʣʷ ʜʝʪʝʡ, ʦʩʪʘʚ-

ʰʠʭʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʨʘʢʪʠʢʘ ʚ ʨʘʤʢʘʭ ʧʠʣʦʪʘʞʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ 

10 ʣʝʪʥʠʭ ʜʝʪʷʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʦ ʫʯʘ-

ʩʪʠʝ ʜʚʦʝ ʧʦʜʦʧʝʯʥʳʭ, ʦʜʠʥ ʨʝʙʝʥʦʢ ʦʩʪʘʣʩʷ ʙʝʟ 

ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ ʩ ʨʦʞʜʝʥʠʷ, ʘ ʜʨʫʛʦʡ ʜʦ 4 ʣʝʪ 

ʧʨʦʞʠʚʘʣ ʩ ʨʦʜʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʨʝʙʝʥʦʢ ʙʳʣ ʜʚʘʞʜʳ ʚʦʟʚʨʘʱʝʥ.  

 ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʠʥʪʝʨʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʦʩʧʠʪʘʥʠʷ, ʩ ʜʝʪʴʤʠ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ (10 ʣʝʪ). ʇʦʜʦʧʝʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʝʪʠ, ʦʩʪʘʚ-

ʰʠʝʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ, ʪʘʢʞʝ ʢʘʢ ʠ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ, ʷʚʣʷʶʪʩʷ ʜʝʧʨʠʚʠʨʦʚʘʥʥʳʤʠ ʜʝʪʴʤʠ. 

ʆʜʠʥ ʨʝʙʝʥʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʫʯʨʝʞʜʝʥʠʠ ʩ ʨʦʞʜʝʥʠʷ, 

ʝʛʦ ʥʠʢʦʛʜʘ ʥʝ ʙʨʘʣʠ ʧʦʜ ʦʧʝʢʫ, ʘ ʜʨʫʛʦʡ ʥʘʭʦʜʠʪʩʷ 

ʩ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ 

ʙʳʣ ʜʚʘʞʜʳ ʚʦʟʚʨʘʱʝʥ ʚ ʜʝʪʩʢʠʡ ʜʦʤ.  

ʂ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ ʚʩʪʫʧʘʣʠ ʦʭʦʪʥʦ, ʧʦʜ-

ʦʧʝʯʥʳʡ ʥʨʘʚʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʟʘʜʘʥʠʷ, ʣʶʙʷʪ 

ʨʘʩʢʨʘʰʠʚʘʪʴ ʠ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪʦʚʳʝ, ʮʚʝʪʦʚʳʝ ʟʘ-

ʜʘʥʠʷ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʜʚʘʞʜʳ, ʜʦ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʩʣʝ. 

ʇʝʨʚʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʦʡ ʙʳʣ çʎʚʝ-

ʪʦʯʥʳʡ ʪʝʩʪ ʃʶʰʝʨʘè. 

ʇʦʜʦʧʝʯʥʳʡ: ʄ. (9 ʣʝʪ). 

ʅʘʙʣʶʜʘʝʪʩʷ ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥ-

ʬʣʠʢʪ. ʇʦʢʘʟʘʪʝʣʠ ʪʨʝʚʦʞʥʦʩʪʠ: 9 ʠʟ 12, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʩʪʦʷʥʠʝ ʜʝʟʘʜʘʧʪʘʮʠʠ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʢʦʥʬʣʠʢʪʳ, ʢʦʪʦ-

ʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʦʱʫʪʠʤʦʛʦ ʢʦʥ-

ʬʣʠʢʪʘ. ʅʘʧʨʠʤʝʨ, ʧʦʜʦʧʝʯʥʳʡ ʞʝʣʘʝʪ ʠʟʙʝʞʘʪʴ 

ʚʩʝʛʦ, ʯʪʦ ʝʛʦ ʫʛʥʝʪʘʝʪ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʮʝʧʣʷʝʪʩʷ 

ʟʘ ʠʣʣʶʟʦʨʥʳʝ ʥʘʜʝʞʜʳ. ʊʘʢʞʝ ʠʩʧʳʪʳʚʘʝʪ ʫʧʘʜʦʢ 

ʞʠʟʥʝʥʥʳʭ ʩʠʣ. ʉʦʧʨʦʪʠʚʣʷʝʪʩʷ ʣʶʙʳʤ ʧʦʧʳʪʢʘʤ 

ʚʦʚʣʝʯʴ ʝʛʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʪʨʝʙʫʝʪ ʝʱʝ 

ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ. ɽʤʫ ʢʘʞʝʪʩʷ, ʯʪʦ ʝʛʦ 

ʞʠʟʥʴ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ. ʏʫʚʩʪʚʫʝʪ, ʯʪʦ ʥʝ 

ʩʧʦʩʦʙʝʥ ʥʘʡʪʠ ʚʳʭʦʜ ʠʟ ʚʦʟʥʠʢʰʝʡ ʩʠʪʫʘʮʠʠ. ʆʪ-

ʯʘʷʥʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤ ʨʝʰʝʥʠʠ, ʢʦʪʦʨʦʝ 

ʙʳ ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʚʳʡʪʠ ʠʟ ʩʣʦʞʠʚʰʝʛʦʩʷ ʧʦʣʦʞʝ-

ʥʠʷ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʠʣ, ʦʪʚʝʨʛʘʝʪ ʣʶʙʳʝ ʥʦʚʳʝ 

ʠʩʪʦʯʥʠʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʧʦʧʳʪʢʠ ʚʦʚʣʝʯʴ ʝʛʦ ʚ 
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ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʙʳ ʧʦʪʨʝʙʦʚʘʣʘ ʦʪ ʥʝʛʦ ʥʦ-

ʚʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ. ʆʱʫʱʝʥʠʝ ʙʝʩʩʠʣʠʷ ʚʳʟʳʚʘʝʪ 

ʫ ʥʝʛʦ ʚʦʣʥʝʥʠʝ ʠ ʦʙʱʝʝ ʨʘʩʩʪʨʦʡʩʪʚʦ. ʉʯʠʪʘʝʪ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʞʝʨʪʚʦʡ ʧʨʝʩʣʝʜʦʚʘʥʠʡ. ʉ ʥʝʛʦʜʦʚʘʥʠʝʤ, 

ʚʦʟʤʫʱʝʥʠʝʤ ʠ ʚʳʟʦʚʦʤ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʝʤʫ ʧʦʟʚʦ-

ʣʷʣʠ ʧʦʩʪʫʧʘʪʴ ʪʘʢ, ʢʘʢ ʦʥ ʭʦʯʝʪ.  

ɺʠʜʥʦ ʷʚʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʝʨʴʝʟʥʦʛʦ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʢʦʥʬʣʠʢʪʘ. ʇʦʜʦʧʝʯʥʳʡ ʧʳʪʘʝʪʩʷ ʫʡʪʠ ʦʪ 

ʩʚʦʠʭ ʧʨʦʙʣʝʤ ʠ ʪʨʫʜʥʦʩʪʝʡ, ʧʨʠʥʠʤʘʷ ʩʚʦʝʚʦʣʴ-

ʥʳʝ ʠ ʥʝʧʨʦʜʫʤʘʥʥʳʝ ʨʝʰʝʥʠʷ. ʆʪʯʘʷʥʥʦ ʠʱʝʪ ʚʳ-

ʭʦʜʘ. ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʙʝʟʨʘʩʩʫʜʥʦʛʦ ʧʦʚʝʜʝ-

ʥʠʷ, ʚʧʣʦʪʴ ʜʦ ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʷ. ʏʪʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʜʝʪʝʡ, ʚʦʩʧʠʪʳʚʘʶʱʠʭʩʷ ʚ ʜʝʪʩʢʦʤ ʜʦʤʝ, ʚ 

ʩʚʷʟʠ ʩ ʟʘʥʠʞʝʥʥʦʡ ʩʘʤʦʦʮʝʥʢʦʡ, ʪʘʢʞʝ ʢʘʢ ʨʘʟ 

ʪʘʢʠ ʜʘʥʥʳʡ ʨʝʙʝʥʦʢ ʷʚʣʷʝʪʩʷ ʜʚʘʞʜʳ ʚʦʟʚʨʘʱʝʥ-

ʥʳʡ ʚ ʜʝʪʩʢʠʡ ʜʦʤ.  

ɺʳʜʝʣʷʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ: 

ʨʘʩʩʪʨʦʡʩʪʚʦ ʠ ʚʦʣʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʧʦʧʳʪʢʘʤʠ 

ʠʟʙʝʛʘʪʴ ʚʩʷʯʝʩʢʠʭ ʚʦʣʥʝʥʠʡ. ʉʯʠʪʘʝʪ, ʯʪʦ ʝʛʦ 

ʦʢʨʫʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʨʘʞʜʝʙʥʳʤ ʝʤʫ. ʅʘʭʦʜʠʪʩʷ 

ʧʦʜ ʩʠʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ. ʏʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʝʜʦʤʦ-

ʩʪʠ, ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʣʠʯʥʦʩʪʠ, ʩ ʣʝʛʢʦʩʪʴʶ, ʤʦʛʫʪ 

ʚʥʫʰʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ ʠ ʩʚʦʠ ʩʣʦʚʘ ʧʦʜʦʧʝʯʥʦʤʫ ʄ. 

ʈʘʟʜʨʘʞʝʥ ʠ ʩʧʦʩʦʙʝʥ ʥʘ ʚʟʨʳʚʳ ʛʥʝʚʘ.  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ: ʨʘʩʩʪʨʦʝʥ, 

ʠʟ-ʟʘ ʦʯʝʚʠʜʥʦʡ ʚʨʘʞʜʝʙʥʦʩʪʠ ʦʢʨʫʞʝʥʠʷ. ʏʫʚ-

ʩʪʚʫʝʪ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʠʣʴʥʳʤ ʠ ʪʨʫʜʥʦ ʧʝʨʝ-

ʥʦʩʠʤʳʤ ʜʘʚʣʝʥʠʝʤ. ɺʦʩʩʪʘʝʪ ʧʨʦʪʠʚ ʧʨʝʜʲʷʚʣʷʝ-

ʤʳʭ ʢ ʥʝʤʫ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʝʪ ʯʨʝʟʤʝʨ-

ʥʳʤʠ. ʆʜʥʘʢʦ ʯʫʚʩʪʚʫʝʪ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʩʚʦʠʭ 

ʧʦʧʳʪʦʢ ʜʝʨʞʘʪʴ ʩʠʪʫʘʮʠʶ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠ ʥʝ ʤʦ-

ʞʝʪ ʟʘʱʠʪʠʪʴ ʩʝʙʷ. ɺʦʟʤʦʞʥʦ ʫ ʧʦʜʦʧʝʯʥʦʛʦ ʙʝʩ-

ʩʠʣʴʥʦʝ ʙʫʥʪʘʨʩʪʚʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʧʝʯʥʳʡ ʯʫʚʩʪʚʫʝʪ, ʯʪʦ ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ ʪʨʫʜʥʦʩʪʠ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʝʤʫ ʤʥʦʛʦʛʦ ʜʦʙʠʪʴʩʷ, ʥʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʘʜʦ ʧʦʩʪʘ-

ʨʘʪʴʩʷ ʠʟʚʣʝʯʴ ʤʘʢʩʠʤʫʤ ʚʦʟʤʦʞʥʦʛʦ, ʠʟ ʩʣʦʞʠʚ-

ʰʠʭʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ.  

ʉ ʧʦʜʦʧʝʯʥʳʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʨʨʝʢʮʠʦʥ-

ʥʘʷ ʨʘʙʦʪʘ ʧʦ çʫʩʤʠʨʝʥʠʶè ʛʥʝʚʘ, ʦʙʠʜʳ ʠ ʧʨ. ʉʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʣʶʙʚʠ ʢʘʢ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʇʦ-

ʵʪʦʤʫ, ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʦʥ-

ʥʦʡ ʨʘʙʦʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, ʧʦʢʘʟʘʪʝʣʠ 

ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʬʣʠʢʪ ʩʦʩʪʘʚʣʷʝʪ 4 

ʠʟ 12, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʦ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ.  

ʋ ʧʦʜʦʧʝʯʥʦʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʫʚʝʨʝʥʥʦʩʪʴ, 

ʚʳʟʚʘʥʥʘʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʶʟʥʠʢʦʚ. ʏʫʚʩʪʚʫʝʪ, ʯʪʦ 

ʝʛʦ ʥʝ ʮʝʥʷʪ, ʠ ʩʯʠʪʘʝʪ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʪʫʘʮʠʶ 

ʥʝʧʨʠʷʪʥʦʡ. ʍʦʯʝʪ ʦʙʨʝʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʠʟʥʘ-

ʥʠʝ ʠ ʫʚʘʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʣʶʜʝʡ. ʆʥ ʭʦʯʝʪ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʫ ʥʝʛʦ ʝʜʠʥʦʤʳʰʣʝʥ-

ʥʠʢʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʛ ʙʳ ʦʙʲʝʜʠʥʠʪʴʩʷ ʠ ʦʙʨʝʩʪʠ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ. ɼʝʨʞʠʪ ʧʦʜ ʞʝʩʪʢʠʤ ʢʦʥʪʨʦ-

ʣʝʤ ʤʘʣʝʡʰʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʝʡ ʯʫʚʩʪʚʝʥʥʦʩʪʠ. 

ʕʪʦ ʤʝʰʘʝʪ ʝʤʫ ʞʠʪʴ ʧʦʣʥʦʮʝʥʥʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʞʠʟʥʴʶ ʠ ʚʝʜʝʪ ʢ ʩʘʤʦʠʟʦʣʷʮʠʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ 

ʚʳʟʳʚʘʝʪ ʫ ʥʝʛʦ ʞʝʣʘʥʠʷ ʫʩʪʫʧʠʪʴ ʠ ʩʦʝʜʠʥʠʪʴʩʷ ʩ 

ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʜʦʙʥʳʝ ʞʝʣʘʥʠʷ 

ʚʳʟʳʚʘʶʪ ʫ ʥʝʛʦ ʙʝʩʧʦʢʦʡʩʪʚʦ, ʪʘʢ ʢʘʢ ʦʥ ʚʠʜʠʪ ʚ 

ʥʠʭ ʧʨʦʷʚʣʝʥʠʷ ʩʣʘʙʦʩʪʠ ʠ ʩʪʨʝʤʠʪʩʷ ʠʭ ʧʦʙʦʨʦʪʴ. 

ʏʫʚʩʪʚʫʝʪ, ʯʪʦ ʦʥ ʩʤʦʞʝʪ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ ʪʨʫʜʥʦʩʪʠ. ʍʦʯʝʪ, ʯʪʦʙʳ ʝʛʦ ʮʝʥʠʣʠ, ʢʘʢ ʞʝ-

ʣʘʥʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʢʦʤʧʘʥʠʠ, ʘ ʝʛʦ ʢʘʯʝʩʪʚʘʤʠ ʚʦʩ-

ʭʠʱʘʣʠʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʧʝʯʥʳʡ ʩʪʨʝʤʠʪʩʷ ʢ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʦʢʦʶ. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʟʚʦʣʠʣʦ 

ʙʳ ʝʤʫ ʧʨʝʦʜʦʣʝʪʴ ʩʪʨʘʭ, ʯʪʦ ʦʥ ʥʝ ʩʫʤʝʝʪ ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʩʚʦʠ ʞʝʣʘʥʠʷ. ʉʪʘʨʘʝʪʩʷ ʫʣʫʯʰʠʪʴ ʚʧʝʯʘʪʣʝ-

ʥʠʝ ʦ ʩʝʙʝ ʚ ʛʣʘʟʘʭ ʜʨʫʛʠʭ ʣʶʜʝʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʜʦʙʠʪʴʩʷ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʩʦʛʣʘʩʠʷ ʫʜʦʚʣʝʪʚʦ-

ʨʠʪʴ ʝʛʦ ʞʝʣʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ. ʋʧʦʨʥʦ ʫʙʝʞʜʘʝʪ 

ʩʝʙʷ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʥʘʜʝʞʜʳ ʠ ʠʜʝʘʣʳ ʷʚʣʷʶʪʩʷ ʨʝ-

ʘʣʠʩʪʠʯʥʳʤʠ, ʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʦʱʨʝʥʠʠ ʠ ʧʦʜ-

ʜʝʨʞʢʝ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʝʪʦʜʠʢʠ çʎʚʝʪʦʚʦʡ ʪʝʩʪ ʃʶ-

ʰʝʨʘè, ʷʚʥʦ ʚʠʜʥʦ, ʯʪʦ ʢʦʨʨʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦ-

ʚʝʜʝʥʥʘʷ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʘ ʥʘ ʠʩʭʦʜ ʩʦʙʳ-

ʪʠʡ. ʇʦʜʦʧʝʯʥʳʡ ʠʟ ʩʦʩʪʦʷʥʠʷ ʜʝʟʘʜʘʧʪʘʮʠʠ, ʧʝʨʝ-

ʰʝʣ ʜʦ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ.  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ ʦʨ-

ʛʘʥʠʟʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʧʩʠʭʦʣʦʛʘ ʚ ʧʦʜʦʙʥʦʤ ʫʯʨʝ-

ʞʜʝʥʠʠ ʤʦʞʝʪ ʥʦʩʠʪ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʠ 

ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʷʤ-ʩʠʨʦʪʘʤ ʠ ʜʝʪʷʤ, ʦʩʪʘʚ-

ʰʠʤʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ ʙʳʪʴ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʠ ʠʤʝʪʴ ʨʷʜ ʢʦʤʤʫʥʠʢʘʪʠʚ-

ʥʳʭ ʥʘʚʳʢʦʚ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʚʢʣʶʯʝʥʥʦʩʪʠ ʚ 

ʩʦʮʠʫʤ ʠ ʠʤʝʪʴ ʩʚʦʠ ʞʠʟʥʝʩʪʦʡʢʠʝ ʧʦʟʠʮʠʠ. 
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Abstract 

Greater part of renewable sources of energy is represented by renewable energy sources (RES). Their opera-

tion mode depends on natural conditions of the region, where they are located. That is why the problem of RES 

stability estimation is important in the problem of covering the daily schedule of energy consumption. One of the 

aims of the research is to evaluate the probability of providing the consumption schedule by means of correspond-

ing source on the base of statistic data. 

In this paper, the algorithm determination of stability covering load demand their own generation of renewa-

ble energy, particularly solar power, was proposed. On the basis of this indicator the method of determining the 

optimum by criterion of minimum reduced cost, power, which should provide a source of reserve to maintain an 

appropriate level of reliability in carrying the local electrical system. This method, based on the evaluation of 

stability data for generating renewable energy sources, including solar power, the problem of covering a given 

load demand and its impact on the number electricity. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʛʨʘʬʠʢʘ ʧʦʪʨʝʙʣʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʦʩ-

ʥʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʦʚ ʛʝʥʝʨʘʮʠʠ ʠ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ 

ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉ ʫʯʝʪʦʤ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʘʥʘʣʠʟʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʦ ʢʨʠʪʝʨʠʶ ʤʠ-

ʥʠʤʫʤʘ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ, ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʩʪʦʯʥʠʢ ʨʝʟʝʨʚʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʙʘʣʘʥʩʦʚʦʡ ʥʘʜʝʞʥʦʩʪʠ ʚ ʣʦʢʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. 

Keywords: power generation, solar power, load schedule, reserves power, probability characteristics, given 

the cost. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʱʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ, ʩʦʣʥʝʯʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ, ʤʦʱʥʦʩʪʴ ʨʝ-

ʟʝʨʚʘ, ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ʘʢ-

ʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ (ʕʉ), ʠʩ-

ʧʦʣʴʟʫʶʱʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 

(ɺʀʕ). ʊʘʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ, ʢʦʛʜʘ ʛʝʥʝʨʠʨʦ-

ʚʘʥʠʝ ʕʉ ʩ ɺʀʕ ʚ ʥʠʭ ʜʦʩʪʠʛʘʶʪ 20ï30% ʠ ʙʦʣʴʰʝ 

ʦʪ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ, ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ 

ʣʦʢʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʃʕʉ) [1]. ɼʣʷ 

ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʟʘʜʘʯʠ, ʢʘʢ ʠ ʜʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʕʕʉ) ʩ ʢʨʫʧʥʳʤʠ ʪʝʧʣʦʚʳʤʠ, ʘʪʦʤ-

ʥʳʤʠ ʠ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ. ɺ ʃʕʉ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʜʝʞʥʦʩʪʴ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢ ʞʝ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʨʝʞʠʤʦʚ. ʕʪʠ ʟʘʜʘʯʠ 

ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ 

ʃɽʉ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʘʣʘʥʩ ʤʦʱʥʦʩʪʠ. 

ɺ ʃɽʉ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝʤ ʦʪ 

ʤʝʩʪʥʳʭ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʝʩʪʴ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʕʉ ʩ ɺʀʕ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʠʩʪʦʯʥʠʢʘʤ ʩ ʥʝʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʛʝʥʝʨʘ-

ʮʠʝʡ. ɻʝʥʝʨʠʨʦʚʘʥʠʝ ʠʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘʚʠʩʠʪ 

ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ) ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʣʘʥʩʘ ʤʦʱʥʦʩʪʠ ʚ ʃɽʉ 

ʠʣʠ, ʯʪʦ ʧʦʯʪʠ ʪʦ ʞʝ ʩʘʤʦʝ, ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʕʉ ʩ ɺʀʕ ʚ ʃʕʉ ʜʦʣʞʝʥ 

ʙʳʪʴ ʨʝʟʝʨʚ ʤʦʱʥʦʩʪʠ. ɿʜʝʩʴ ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ: 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʨʝʟʝʨʚʥʦʡ ʤʦʱʥʦʩʪʠ ʕʕʉ ʠ 

ʫʩʪʘʥʦʚʢʘ ʥʘʢʦʧʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʃɽʉ, ʢʦ-

ʪʦʨʳʝ ʙʫʜʫʪ ʭʨʘʥʠʪʴ ʥʝʜʦʠʩʧʦʣʴʟʦʚʘʥʥʫʶ ʧʦʪʨʝ-

ʙʠʪʝʣʷʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʶ. ʅʘ ʩʝʛʦʜʥʷ ʩ ʧʦʩʣʝʜʥʠʤ ʚʘʨʠʘʥʪʦʤ 

ʝʩʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʝʱʝ ʪʨʝʙʫʶʪ ʩʚʦʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ, ʯʪʦʙʳ 

ʜʦʩʪʦʡʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʝʨʚʳʤ ʚʘʨʠʘʥʪʦʤ [2, 3].  
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 ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʱʥʦʩʪʴ ʕʕʉ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʨʝʟʝʨʚʥʫʶ ʜʣʷ ʃʕʉ.  

ʋʩʣʦʚʠʷ ʙʘʣʘʥʩʘ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ 

ʃɽʉ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʷʢ ʬʦʨʤʠʨʫʝʪʩʷ ʙʘʣʘʥʩ 

ʤʦʱʥʦʩʪʠ ʚ ʣʦʢʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

(ʃʕʉ) ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ɺʀʕ) ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʃɽʉ, ʘ ʪʘʢʞʝ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʪʨʘʣʠ-

ʟʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʕʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʦʩʥʦʚʝ ɺɼɽ 

ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʚʝʪʨʦʚʳʝ (ɺʕʉ), ʩʦʣʥʝʯʥʳʝ (ʉʕʉ), 

ʤʘʣʳʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ɻʕʉ). ʂʨʦʤʝ ʥʠʭ ʚ 

ʃʕʉ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʛʝʥʝʨʘʮʠʦʥʥʳʝ (ʂɻʋ) 

ʠ ʙʠʦʛʘʟʦʚʳʝ (ɹɻʋ) ʫʩʪʘʥʦʚʢʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʅʘʛʨʫʟʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜ-

ʩʪʘʥʮʠʡ ʩʦʩʪʦʠʪ ʠʟ ʥʘʛʨʫʟʢʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʛʝʥʝ-

ʨʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʫ ʥʠʭ ʥʘ ʙʘʣʘʥʩʝ.  

ʎɾP (t)

ɺɼɽ ʉɽʉ ɺɽʉ

ɻɽʉ ɹɻʋ ʂɻʋ

P (t) = P (t) + P (t) +

+P (t) + P (t) + P (t)

ʅʘʢʦʧʠʯʫʚʘʯɺɼɽP (t)

ä ʊʇP (t)

 
ʈʠʩʫʥʦʢ 1 ï ɹʘʣʘʥʩ ʤʦʱʥʦʩʪʠ ʚ ʣʦʢʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

 

ɹʘʣʘʥʩ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʃʕʉ ʚ ʪʦʯʢʝ ʧʦʜ-

ʩʦʝʜʠʥʝʥʠʷ ʝʝ ʢ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

(ʕʕʉ) ʩ ʢʨʫʧʥʳʤʠ ʪʝʧʣʦʚʳʤʠ ʠ ʘʪʦʤʥʳʤʠ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʷʤʠ ʟʘʧʠʩʳʚʘʝʪʩʷ:  

ʮʧ ʪʧ ʩʝʩ ʚʝʩ ʛʝʩ ʙʛʫ ʢʛʫ( ) ( ) ( ) ( ) ( ) ( ) ( )P t P t P t P t P t P t P t= - - - - -ä ,   (1) 

ʛʜʝ t)(öïP  ï ʛʨʘʬʠʢ ʧʦʪʨʝʙʣʝʥʠʷ ʃʕʉ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʠʟ ʕʕʉ; ä )(òï tP  ï ʩʫʤʤʘʨʥʳʡ ʛʨʘ-

ʬʠʢ ʥʘʛʨʫʟʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʡ ʃɽʉ; 

)(),(),(),(),( êãóáãóãåñâåññåñ tPtPtPtPtP  ï 

ʛʨʘʬʠʢʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʉʕʉ, ɺʕʉ, 

ʤʘʣʳʭ ɻʕʉ, ɹɻʋ ʠ ʂɻʋ.  

 ɺ ʃʕʉ ʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝ-

ʥʠʝʤ ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ ʪʨʠ ʨʘʟʥʳʝ ʟʘʜʘʯʠ [4]: ʜʦʩʪʠ-

ʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʪʘʨʠʬʘ 

ʵʥʝʨʛʦʨʳʥʢʘ ʧʨʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʩʦ ʩʪʦ-

ʨʦʥʳ ʦʪʜʝʣʴʥʳʭ ʕʉ ʩ ɺʀʕ; ʫʤʝʥʴʰʝʥʠʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʃʕʉ ʩ ʩʫʤʤʘʨʥʦʡ ʥʘʛʨʫʟʢʦʡ ʪʧ(t)Pä  ʦʪ ʮʝʥ-

ʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʝʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ; ʤʠʥʠʤʠʟʘʮʠʷ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʟʘʜʘʥʥʦʛʦ ʩʠʩʪʝʤʥʳʤ ʦʧʝʨʘʪʦʨʦʤ 

ʛʨʘʬʠʢʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʚ ʃʕʉ ʩʪʘʥʮʠʡ ʩ ɺʀʕ.  

ʉ ʨʦʩʪʦʤ ʦʙʲʝʤʘ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʩʪʘʥʮʠʡ ʩ 

ɺʀʕ ʚ ʃʕʉ ʘʢʪʫʘʣʴʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʵʥʝʨʛʦʨʳʥʢʘ ʷʚ-

ʣʷʝʪʩʷ ʧʦʩʣʝʜʥʷʷ ʟʘʜʘʯʘ. ɽʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

0

2

ʚʠʵ

1

1
( ( ) ( )) min

2

kt n

i

it

P t P t dt
=

- ­äñ  (2) 

ʧʨʠ ʫʩʣʦʚʠʷʭ  

 

ʪʧ ʩʝʩ ʚʝʩ ʛʝʩ ʙʛʫ ʢʛʫ ʮʧ( ) ( ) ( ) ( ) ( ) ( ) ( ) 0P t P t P t P t P t P t P t- - - - - - =ä , 

ʛʜʝ ʈʚʠʵ(t) ï ʟʘʜʘʥʥʳʡ ʛʨʘʬʠʢ ʩʫʤʤʘʨʥʦʛʦ ʛʝʥʝ-

ʨʠʨʦʚʘʥʠʷ ʕʉ ʩ ɺʀʕ; ä
=

n

i
i

tP
1

)(  ï ʪʝʢʫʱʝʝ ʩʫʤʤʘʨ-

ʥʦʝ ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʕʉ ʩ ɺʀʕ; n ï ʢʦʣʠʯʝʩʪʚʦ 

ʫʧʨʘʚʣʷʝʤʳʭ ʩʪʘʥʮʠʡ ʚ ʃʕʉ.  

ʄʦʱʥʦʩʪʴ ʮʧ( )P t  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʘʣʘʥʩʘ 

ʤʦʱʥʦʩʪʠ ʕʉ ʩ ɺʀʕ ʚ ʃʕʉ ʤʦʞʝʪ ʙʳʪʴ ʩʦ ʟʥʘʢʘʤʠ 

ʧʣʶʩ ʠʣʠ ʤʠʥʫʩ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʦʝ ʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʦʤ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʚ 

ʃʕʉ, ʘ ʚ ʜʨʫʛʦʤ ï ʃʕʉ ʦʪʜʘʝʪ ʠʟʙʳʪʦʢ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʚ ʕʕʉ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʮʧ( )P t  ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯ-

ʥʦʩʪʴʶ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʕʉ ʩ ɺʀʕ ʚ ʃɽʉ (ʠʜʝʘʣʴʥʦ 

ʙʳʣʦ ʙʳ ʈʚʠʵ(t)ïä
=

n

i
i

tP
1

)( =0). ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʦʛʥʦʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʪʝʦʧʘʨʘ-

ʤʝʪʨʘʭ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʦʜʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚ-

ʣʝʥʠʷ (ɸʉʋ). ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʘʜʝʢʚʘʪʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʕʉ ʩ ɺʀʕ 

ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʫʪʢʠ [5]. ʅʝʩʪʘʙʠʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʠʧʘ ɺʕʉ ʠ ʉʕʉ ʚ ʮʝʣʝʚʦʡ ʬʫʥʢ-

ʮʠʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʞʠʜʘ-

ʥʠʷʤʠ ʚʨʝʤʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʛʝʥʝʨʠʨʦʚʘʥʠʷ 

Mɺʕʉ{ʈ(t)}, Mʉʕʉ{ʈ(t)}, t Í [t0; tk].  

ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʤʦʱʥʦʩʪʴ ʨʝʟʝʨʚʘ. 

ʇʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʝʥʠʝ ʥʫʞʥʦʛʦ ʫʨʦʚʥʷ ʙʘʣʘʥʩʘ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʕʉ ʩ ɺʀʕ ʥʝʚʦʟʤʦʞʥʦ 
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ʚ ʩʠʣʫ ʠʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝ-

ʣʷʪʴ ʤʦʱʥʦʩʪʠ ʨʝʟʝʨʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʕʕʉ. ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 

ʨʝʟʝʨʚʘ ʃʕʉ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʤʠʥʠʤʫʤʫ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʤʦʱʥʦʩʪʠ ʨʝʟʝʨʚʘ ʠ ʫʯʠʪʳʚʘʪʴ ʟʘ-

ʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʝʩʧʝʯʝʥʠʷ ʙʘʣʘʥʩʘ ʤʦʱʥʦʩʪʠ ʚ ʃʕʉ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

p ʧʩ( ) ( ) B( W) minB B P B PS= + + D Ý , (3) 

ʜʝ 
ʫʜ

p p p( )B P b P=  ï ʟʘʪʨʘʪʳ ʥʘ ʨʝʟʝʨʚ ʤʦʱʥʦ-

ʩʪʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ PP  ʜʣʷ ʃʕʉ ʚ ʕʕʉ; 

ʫʜ

ʧʩ ʧʩ ʧʩ( )B P b P=  ï ʟʘʪʨʘʪʳ ʥʘ ʟʘʧʘʩ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ (ʇʉʃʕʇ); 
ʫʜ

ʨb , 
ʫʜ

ʧʩb  ï ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʘ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʜʣʷ ʃɽʉ ʚ ʕʕʉ ʠ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘ-

ʥʠʝ ʟʘʧʘʩʘ ʧʦ ʇʉʃʕʇ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

][)( 0 WMbWB D=D  ï ʟʘʪʨʘʪʳ ʥʘ ʢʦʤʧʝʥʩʘ-

ʮʠʶ ʧʦʪʨʝʙʠʪʝʣʷʤ ʟʘ ʥʝʜʦʦʪʧʫʱʝʥʥʫʶ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʶ; 0b  ï ʫʜʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʥʝʜʦʦʪʧʫʱʝʥ-

ʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ʥ ʥʩ[ ]M W T P kD =  ï ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝʜʦʦʪʧʫʩʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʚ ʃɽʉ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʥʘʣʠʯʠʝʤ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʛʝ-

ʥʝʨʠʨʦʚʘʥʠʷ ʕʉ ʩ ɺʀʕ, ʛʜʝ T ï ʚʨʝʤʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʦʮʝʥʠʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝʜʦʦʪʧʫ-

ʱʝʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, Pʥ ï ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ, 

kʥʩ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʜʝʬʠʮʠʪʘ ʤʦʱʥʦʩʪʠ ʚ ʃʕʉ [6].  

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ɺS , ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʝʥʘ ʧʦ (3).  

ɺ, ʛʨʥ

Pʨ, ʢɺʪ

1

2 3

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʠ ʟʘʪʨʘʪ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʟʝʨʚʘ ʤʦʱʥʦʩʪʠ ʃʕʉ  

1 ï ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʟʝʨʚ, 2 ï ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʪʨʘʪ ʟʘ ʥʝʜʦʦʪʧʫʱʝʥʥʫʶ  

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 3 ï ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʤʦʱʥʦʩʪʠ ʨʝʟʝʨʚʘ 

 

ʆʧʪʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʨʝʟʝʨʚʘ. ʆʧʪʠʤʘʣʴ-

ʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʃʕʉ ʦʪʚʝʯʘʝʪ ʤʠʥʠʤʫʤ ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʟʘʪʨʘʪ ʥʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ɺS 
(3) (ʟʘʚʠʩʠʤʦʩʪʴ 

(1) ʥʘ ʨʠʩ. 2 ʙʝʟ ʫʯʝʪʘ ʩʦʩʪʘʚʣʷʶʱʝʡ ʟʘʪʨʘʪ ʥʘ 

ʇʉʃʕʇ ( )ʇʉɺ ʈ ). ʋʯʠʪʳʚʘʷ ʣʠʥʝʡʥʦʩʪʴ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʘ ʤʦʱʥʦʩʪʠ 

( )ʈɺ P ʠ ʧʨʦʧʦʨʮʠʡʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠ-

ʜʘʥʠʷ ʟʘʪʨʘʪʘʤ ( )B WD  ʦʪ ʥʝʜʦʦʪʧʫʱʝʥʥʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [ ]DM W
 
ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠ-

ʪʝʣʶ, ʤʦʞʥʦ ʥʘʡʪʠ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʦʥʘʣʘ (3): 
ʫʜ

ʨ p

0

p p p

[ ]
0

b PB M W
b

P P P
Sµ µ D
= + =

µ µ µ
. (4) 

ɿʘʚʠʩʠʤʦʩʪʴ (2) ʥʘ ʨʠʩ. 2 ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠ-

ʨʦʚʘʪʴ ʢʚʘʜʨʘʪʠʯʥʳʤ ʧʦʣʠʥʦʤʦʤ. ʊʦʛʜʘ (4) ʧʨʠʤʝʪ 

ʚʠʜ:  

ʫʜ 2

ʨ p p p

0

p p p

( )
0

b P aP cP dB
b

P P P
S

µ + +µ
= + =

µ µ µ
, (5) 

ʛʜʝ a, c ʠ d
 
ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʘ. 

ʉ (5) ʤʦʱʥʦʩʪʴ ʨʝʟʝʨʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʠ-

ʥʠʤʫʤ ʟʘʪʨʘʪ ʥʘ ʥʝʛʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ  
ʫʜ

p 0

p

02

b b c
P

b a

+
= .   (6)  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ (6) ʟʥʘʯʝʥʠʝ ʨʝʟʝʨʚʥʦʡ ʤʦʱʥʦ-

ʩʪʠ ʜʣʷ ʃʕʉ ʦʪ ʕʕʉ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʫʜʝʣʴ-

ʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɺʳʚʦʜʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʣʘʥʩʘ ʤʦʱʥʦʩʪʠ 

ʚ ʃʕʉ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ, ʠʩʧʦʣʴʟʫʶ-

ʱʠʤʠ ɺʀʕ, ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦ-

ʚʘʥʠʷ ʧʦ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʢʘʯʝʩʪʚʫ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʨʝʙʫʝʪʩʷ ʨʝʟʝʨʚ ʤʦʱʥʦʩʪʠ. ʈʝ-

ʟʝʨʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʤʦʱʥʦʩʪʠ ʤʦʞʝʪ ʙʠʪʴ ʕʕʉ ʩ 

ʢʨʫʧʥʳʤʠ ʪʝʧʣʦʚʳʤʠ ʠ ʘʪʦʤʥʳʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʠ-

ʷʤʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʟʝʨʚʘ 

ʤʦʱʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʘʜʘ-
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ʯʝʡ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ-

ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʩ 

ɺʀʕ, ʩʪʦʠʤʦʩʪʴ ʨʝʟʝʨʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝʜʦʦʪʧʫʩʢʘ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤ. ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʨʝʟʝʨʚʘ ʧʦ ʢʨʠʪʝʨʠʶ ʤʠʥʠ-

ʤʫʤʘ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ.  
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Abstract 

Specialists of scientific research have developed technical tools and methods that allow to reliably carry hor-

izontal trunks in a given direction. 

Most of the horizontal wells in the country are drilled with hydraulic downhole motors. The main direction 

of work in this area in recent years has been the creation of technical facilities and the development of drilling 

technology for horizontal wells with minimal deviations from the calculated trajectory. 

With increasing depths, the efficiency of horizontal drilling sharply increases, but the difficulties associated 

with the control of the barrel increase, for the elimination of which it is necessary to create a special tool and 

methods for operational control. 

In foreign practice, this method, and most importantly the control unit, information collection and borehole 

adjustments and, in addition, special pipes and other tools are developed in several versions and provide wells 

through the formation with a capacity of only a few meters. 

ɸʥʥʦʪʘʮʠʷ 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦ ʧʨʦʚʦʜʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʪʚʦʣʳ ʚ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ ʩʪʨʘʥʝ ʧʨʦʙʫʨʝʥʘ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʟʘʙʦʡʥʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ. ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʦʪʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʙʫʨʝʥʠʷ ʩʪʚʦʣʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ 

ʦʪ ʨʘʩʯʝʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ.  

ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʛʣʫʙʠʥ ʨʝʟʢʦ ʨʘʩʪʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʝʥʠʷ, ʥʦ ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʩʪʚʦʣʦʤ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʠ ʤʝʪʦʜʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGridInterim%20Roadmap/
http://collaborate.nist.gov/twiki-sggrid/bin/view/SmartGridInterim%20Roadmap/
https://praci.vntu.edu.ua/index.php/praci/article/view/471/469
https://praci.vntu.edu.ua/index.php/praci/article/view/471/469
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ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʵʪʦʪ ʤʝʪʦʜ, ʘ ʛʣʘʚʥʦʝ ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ, ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʫʙʳ ʠ ʜʨʫʛʦʡ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠ-

ʘʥʪʘʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʚʦʜʢʫ ʩʢʚʘʞʠʥ ʧʦ ʧʣʘʩʪʫ ʤʦʱʥʦʩʪʴʶ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ. 

Keywords: curvature, deflector, downhole motor, drill pipe, load, bit. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʨʠʚʣʝʥʠʝ, ʦʪʢʣʦʥʠʪʝʣʴ, ʟʘʙʦʡʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʙʫʨʠʣʴʥʘʷ ʪʨʫʙʘ, ʥʘʛʨʫʟʢʘ, ʜʦ-

ʣʦʪʦ. 

 

ɼʣʷ ʢʦʨʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥ ʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ 

ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʧʷʪʠ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ:  

1. ʧʨʦʚʦʜʢʘ ʩʪʚʦʣʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘ-

ʞʠʥ ʩ ʮʝʣʴʶ ʨʝʟʢʦʛʦ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘ-

ʩʪʦʚ;  

2. ʟʘʙʫʨʠʚʘʥʠʝ ʠ ʧʨʦʚʦʜʢʘ ʥʦʚʳʭ ʩʪʚʦʣʦʚ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ) ʠʟ ʙʝʟʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ ʢ 

ʦʙʲʝʢʪʘʤ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʩʪʘʪʦʯ-

ʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʜʣʷ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʦ-

ʩʪʘʠʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʩ ʧʦʚʳʰʝʥʥʳʤ ʜʝʙʠʪʦʤ (ʙʦ-

ʢʦʚʦʡ ʩʪʚʦʣ);  

3. ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʥʝʜʨ ʦʩʪʘʪʦʯʥʳʭ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ (>60 % ʜʦʙʳʪʳʭ) ʩ ʮʝʣʴʶ ʨʝʘʥʠʤʘʮʠʠ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘ-

ʙʦʪʢʠ;  

4. ʧʨʦʚʦʜʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʙʫʨʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʙʫʨʦʚʳʭ ʨʘʙʦʪ;  

5. ʨʘʟʦʙʱʝʥʠʝ ʧʣʘʩʪʦʚ ʧʨʠ ʢʨʝʧʣʝʥʠʠ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʝʬʪʝʛʘʟʦʦʪ-

ʜʘʯʠ ʧʣʘʩʪʦʚ.  

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʷʚʣʷ-

ʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝ-

ʥʠʡ ʧʨʠ ʠʭ ʧʨʦʚʦʜʢʝ. ɼʦʚʝʜʝʥʠʝ ʚʝʣʠʯʠʥ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʜʦ ʫʨʦʚʥʷ ʩʪʨʘʥ, ʚ 

ʢʦʪʦʨʳʭ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 

(ʉʐɸ, ʂʘʥʘʜʘ, ʌʨʘʥʮʠʷ ʠ ʜʨ.), ʪ.ʝ. ʜʦ 1,7-2,0, ʧʦʟ-

ʚʦʣʠʪ ʧʦʯʪʠ ʚ 2,5 ʨʘʟʘ ʧʦʚʳʩʠʪʴ ʫʩʧʝʰʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʧʨʠ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ.  

ɺ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʢʠ ʩʢʚʘʞʠʥ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʦʪʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʙʫʨʝʥʠʷ ʩʪʚʦʣʦʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʦʪʢʣʦʥʝ-

ʥʠʝʤ ʦʪ ʨʘʩʯʸʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʅʘʠʙʦʣʴʰʠʤ ʩʜʝʨ-

ʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʦʪ-

ʩʫʪʩʪʚʠʝ ʨʷʜʘ ʧʨʠʙʦʨʦʚ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʪʨʘʝʢʪʦʨʠʠ ʧʨʦʚʦʜʢʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʨʦʪʘʞʥʳʭ 

ʨʘʙʦʪ ʚ ʧʨʦʮʝʩʩʝ ʚʭʦʜʘ ʚ ʧʣʘʩʪ ʠ ʧʨʦʭʦʜʢʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ.  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚʣʠʷʶʪ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʩʢʚʘʞʠʥ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ 

ʚʩʢʨʳʪʠʷ, ʦʩʚʦʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ï ʦʩʦ-

ʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. ʂʘ-

ʯʝʩʪʚʝʥʥʦʝ ʚʩʢʨʳʪʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʢʚʘʞʠʥ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦ-

ʜʦʚ. ʂʨʦʤʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʵʪʦ ʚ ʙʦʣʴʰʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʩʢʨʳʪʠʷ ʧʣʘʩʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʭʨʘ-

ʥʝʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʣʘʩʪʘ 

ʚ ʦʙʣʘʩʪʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ. ɸʥʘ-

ʣʠʟ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ ʫʭʫʜʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʩʢʚʘʞʠʥ ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʝʝ ʩʥʠʞʝ-

ʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʚʩʢʨʳʪʠʷ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 50 % 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʣʘʩʪʦʚ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ 

ʤʝʥʴʰʝ ʠʭ ʧʨʠʨʦʜʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 25 % - ʙʦʣʝʝ 

ʯʝʤ ʚ 4 ʨʘʟʘ ʠ 10 % - ʙʦʣʝʝ ʯʝʤ ʚ 10 ʨʘʟ.  

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʪʚʦʣʳ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥ-

ʥʳʝ ʥʘ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʤʝʪʨʦʚ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ 

ʧʣʘʩʪʦʚ, ʚʩʢʨʳʚʘʶʪ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʦʙʲʝʢʪʘʭ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʣʠʯʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʜʝʙʠʪ 

ʩʢʚʘʞʠʥ ʠ ʠʟʚʣʝʯʝʥʠʝ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʥʳʡ ʧʨʦʤʳʩʣʦʚʳʡ ʦʧʳʪ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʥʠʟʢʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʯʝʪʥʦʡ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘ-

ʞʠʥ.  

ʀʩʭʦʜʷ ʠʟ ʙʦʛʘʪʦʛʦ ʦʧʳʪʘ ʠʟʫʯʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʷʚʣʷ-

ʶʪʩʷ ʪʝʭʥʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʣʘʩʪʘ ʚ ʦʢʦʣʦʩʢʚʘʞʠʥʥʳʭ ʟʦ-

ʥʘʭ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʘ ʚʩʢʨʳʪʠʷ ʧʣʘʩʪʦʚ 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥ, ʧʨʦʚʝʜʸʥʥʳʭ ʜʣʷ ʚʝʨ-

ʪʠʢʘʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʦ ʜʣʷ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ, ʪʘʢ ʢʘʢ ʦʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʢʦʣʦʩʢʚʘʞʠʥʥʳʭ 

ʟʦʥ:  

- ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʙʫʨʦʚʳʭ  

ʘʛʝʥʪʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʭ ʩʢʚʘʞʠʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʠ ʛʦʨʘʟʜʦ ʙʦ-

ʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ;  

- ʩʪʚʦʣ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʠʩʧʳʪʳ-

ʚʘʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʠʥʪʝʥʩʠʚʥʳʝ ʜʝʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʚʦʣʦʤ ʚʝʨʪʠʢʘʣʴ-

ʥʦʡ ʩʢʚʘʞʠʥʳ;  

- ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʢʚʘʞʠʥʳ ʚʩʢʨʳʚʘʶʪ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙ-

ʥʦʛʦ ʫʨʦʚʥʷ ï ʦʪ ʦʪʜʝʣʴʥʳʭ ʥʝʦʜʥʦʨʦʜʥʳʭ ʚʢʣʶʯʝ-

ʥʠʡ ʜʦ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ ʟʘʣʝʞʠ;  

- ʪʝʭʥʦʣʦʛʠʷ ʙʫʨʝʥʠʷ, ʟʘʢʘʥʯʠʚʘʥʠʷ ʠ ʠʩ-

ʧʳʪʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʥʝʩʢʦʣʴʢʦ ʠʥʘʷ, 

ʯʝʤ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʳʭ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʧʝʮʠ-

ʬʠʢʫ ʦʢʦʣʦʩʢʚʘʞʠʥʥʳʭ ʟʦʥ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʦʢʦʣʦʩʢʚʘʞʠʥʥʦʡ ʟʦʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʧʦʣʝ ʜʘʚʣʝʥʠʡ ʠ ʚʦʟʥʠʢʘʶʪ ʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ. ʕʪʠ ʬʘʢʪʦʨʳ ʠʟʤʝʥʷʶʪ ʧʨʦ-
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ʥʠʮʘʝʤʦʩʪʴ ʧʣʘʩʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩʥʠʞʘʝʪʩʷ ʥʘ 30 - 35 

%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʧʨʦʨʘʙʦʪʦʢ ʧʨʠ ʚʥʝʜ-

ʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ:  

- ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ ʧʨʦ-

ʩʪʠʨʘʥʠʶ ʧʣʘʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʦʢʦʣʦʩʢʚʘʞʠʥʥʳʭ ʟʦʥ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘ-

ʞʠʥ;  

- ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʫʩʣʦʚ-

ʣʠʚʘʝʪ ʘʩʩʠʤʝʪʨʠʶ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʣʘʩʪʘ ʚ 

ʦʢʦʣʦʩʢʚʘʞʠʥʥʳʭ ʟʦʥʘʭ;  

- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʷʟʢʦʩʪʴ ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʪʦʣʱʠʥʘ ʧʣʘʩʪʘ ʠʟʤʝʥʷʶʪ ʭʘʨʘʢʪʝʨ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʬʠʣʴʪʨʘʪʘ ʚ ʧʣʘʩʪ;  

- ʚʜʦʣʴ ʩʪʚʦʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʜʝʙʠʪʘ, ʚ 

ʦʙʣʘʩʪʠ ʟʘʙʦʷ ʠ ʫʩʪʴʷ ʬʦʨʤʠʨʫʶʪʩʷ ʘʥʦʤʘʣʴʥʳʝ 

ʵʬʬʝʢʪʳ ʧʦ ʫʜʝʣʴʥʦʤʫ ʧʨʠʪʦʢʫ;  

- ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʜʦʣʴ 

ʩʪʚʦʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʫʚʝʣʠʯʠʚʘʝʪ ʜʠʬ-

ʬʝʨʝʥʮʠʘʮʠʶ ʧʦ ʫʜʝʣʴʥʦʤʫ ʧʨʠʪʦʢʫ;  

- ʣʦʢʘʣʴʥʦʝ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʧʣʘ-

ʩʪʘ ʧʨʠ ʚʩʢʨʳʪʠʠ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ.  

ʆʪʩʫʪʩʪʚʠʝ ʥʘʜʸʞʥʳʭ, ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚʩʢʨʳʪʠʷ, ʦʩʚʦʝʥʠʷ, ʦʮʝʥʢʠ ʠʥʪʝʨʚʘʣʦʚ ʧʨʠ-

ʪʦʢʘ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʥʪʝʨʚʘʣʦʚ ʧʨʠʪʦʢʘ, ʧʨʦʚʝ-

ʜʝʥʠʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʝ-

ʤʦʥʪʥʦ-ʠʟʦʣʷʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚ ʩʪʚʦʣʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ.  

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ 

ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʩʪʚʦʣʫ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʩʪʨʫʢʮʠʷ ʭʚʦʩʪʦʚʠʢʘ ʦʙʩʘʜʥʦʡ 

ʢʦʣʦʥʥʳ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʘʜʝʞʥʦʡ ʠʟʦʣʷʮʠʠ ʟʘʢʦʣʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʧʣʘʩʪʘ ʚʦ ʠʟ-

ʙʝʞʘʥʠʝ ʟʘʢʦʣʦʥʥʳʭ ʧʝʨʝʪʦʢʦʚ, çʟʘʜʘʚʣʠʚʘʥʠʷè 

ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʧʣʘʩʪʘ ʜʨʫʛʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʥʪʝʨʚʘʣʴ-

ʥʳʭ ʨʘʙʦʪ ʧʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʠʪʦʢʘ, ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʤʦʥʪʥʦ-ʠʟʦʣʷʮʠʦʥʥʳʭ ʨʘʙʦʪ ʠ ʪʜ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʚʘʞʠʥʳ ʜʦʣʞʥʘ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ɻʊʄ ʠ ʚʪʦʨʠʯʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦ-

ʣʦʛʠʠ ʙʫʨʝʥʠʷ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʤ 

ʜʘʚʣʝʥʠʠ ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʢʨʘ-

ʪʠʪʴ ʜʣʠʥʫ ʥʝʦʙʩʘʞʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʪʚʦʣʘ ʚ ʧʨʦʜʫʢ-

ʪʠʚʥʦʤ ʧʣʘʩʪʝ ʙʝʟ ʟʘʤʝʪʥʦʡ ʧʦʪʝʨʠ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ, ʧʦʷʚʣʷʶʪʩʷ ʢʘʢ ʫ ʥʘʩ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. 
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Abstract  

The established possibility of using boron-containing components for the production of self-glazed ceramic 

clinker for cladding facades based on clays of various chemical and mineralogical composition, kaolins and 

feldspar raw materials. Based on the research masses, a ceramic clinker with a glazed surface is obtained without 

the use of additional engobes or glazes. 
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ɸʥʦʪʘʮʽʷ 

ɺʩʪʘʥʦʚʣʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʨʚʤʽʩʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʛʣʘʟʫʨʫʶʯʦʛʦ ʢʝʨʘ-

ʤʽʯʥʦʛʦ ʢʣʽʥʢʝʨʫ ʜʣʷ ʦʙʣʠʯʢʫʚʘʥʥʷ ʬʘʩʘʜʽʚ/ ɺʠʟʥʘʯʝʥʦ ʩʢʣʘʜʠ ʤʘʩ ʥʘ ʦʩʥʦʚʽ ʛʣʠʥ ʨʽʟʥʦʛʦ ʭʽʤʽʢʦ-ʤʽʥʝʨʘ-

ʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʢʘʦʣʽʥʽʚ ʪʘ ʧʦʣʦʚʦʰʧʘʪʦʚʦʾ ʩʠʨʦʚʠʥʠ. ɺʠʛʦʪʦʚʣʝʥʦ ʢʝʨʘʤʽʯʥʠʡ ʢʣʽʥʢʝʨ ʟ ʛʣʘʟʫʨʦʚʘʥʦʶ 

ʜʝʢʦʨʘʪʠʚʥʦʶ ʧʦʚʝʨʭʥʝʶ ʙʝʟ ʥʘʥʝʩʝʥʥʷ ʘʥʛʦʙʽʚ ʯʠ ʧʦʣʠʚ. 

Keywords: clinker bricks, borne components, clay, feldspar raw materials, glazes, sintering, ceramic mass, 

water absorption, compressive strength, self-glazing surface 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʣʽʥʢʝʨʥʘ ʮʝʛʣʘ, ʙʦʨʚʤʽʩʪʢʽ ʢʦʤʧʦʥʝʥʪʠ, ʛʣʠʥʠ, ʧʦʣʴʦʚʦʰʧʘʪʦʚʘ ʩʠʨʦʚʠʥʘ, ʛʣʘʟʫʨʽ, 

ʩʧʽʢʘʥʥʷ, ʢʝʨʘʤʽʯʥʘ ʤʘʩʘ, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ, ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ, ʩʘʤʦʛʣʘʟʫʨʫʶʯʘ ʧʦʚʝʨʭʥʷ 

 

ʉʫʯʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʽʡ-

ʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙôʻʤʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʘʤʽʯ-

ʥʦʛʦ ʢʣʽʥʢʝʨʫ ʜʣʷ ʦʙʣʠʯʢʫʚʘʥʥʷ ʬʘʩʘʜʽʚ ʪʘ ʙʨʫʢʫ-

ʚʘʥʥʷ ʜʦʨʽʛ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʚʠʪʦʢ ʙʫʜʽʚʥʠʮʪʚʘ, ʧʨʠ-

ʙʣʠʞʝʥʥʷ ʡʦʛʦ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ, 

ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ, ʢʦ-

ʣʴʦʨʦʚʦʾ ʛʘʤʠ, ʪʝʢʩʪʫʨʠ ʪʘ ʬʘʢʪʫʨʠ ʢʝʨʘʤʽʯʥʦʛʦ 

ʢʣʽʥʢʝʨʫ, ʚ ʥʘʧʨʷʤʢʫ ʯʦʛʦ ʚʠʢʦʥʘʥʘ ʜʘʥʘ ʨʦʙʦʪʘ..  

 

ʉʪʘʥ ʧʠʪʘʥʥʷ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ 

ɺʽʜʦʤʦ, ʱʦ ʢʝʨʘʤʽʯʥʽ ʢʣʽʥʢʝʨʥʽ ʚʠʨʦʙʠ ʦʪʨʠ-

ʤʫʶʪʴ ʩʧʦʩʦʙʦʤ ʧʣʘʩʪʠʯʥʦʾ ʝʢʩʪʨʫʟʽʾ ʥʘ ʩʪʨʽʯʢʦʚʠʭ 

ʘʙʦ ʚʘʢʫʫʤ-ʧʨʝʩʘʭ. ʂʣʽʥʢʝʨ-ʩʠʨʝʮʴ ʩʫʰʘʪʴ ʚ ʧʝʨʽʦ-

ʜʠʯʥʠʭ ʢʘʤʝʨʥʠʭ ʘʙʦ ʪʫʥʝʣʴʥʠʭ ʩʫʰʠʣʘʭ. ɺʠʧʘʣ 

ʢʝʨʘʤʽʯʥʠʭ ʢʣʽʥʢʝʨʥʠʭ ʚʠʨʦʙʽʚ ʧʨʦʚʦʜʷʪʴ ʚ ʪʫʥʝʣʴ-

ʥʠʭ, ʢʽʣʴʮʝʚʠʭ ʪʘ ʢʘʤʝʨʥʠʭ ʧʝʯʘʭ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʢʝʨʘʤʽʯʥʠʡ ʢʣʽʥʢʝʨ ʦʪʨʠʤʫʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʽ ʚʠʧʘʣʫ 1100-1150ʦʉ, ʱʦ ʻ ʜʦʩʷʛʥʝʥʥʷʤ. ɺʠ-

ʨʦʙʠ ʧʨʠ ʚʠʧʘʣʽ ʧʦʚʠʥʥʽ ʩʧʽʢʘʪʠʩʷ ʽ ʥʝ ʚʠʷʚʣʷʪʠ ʦʟ-

ʥʘʢ ʜʝʬʦʨʤʘʮʽʾ. 

ɺ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʟʘʟʥʘʯʝʥʦ [1-2, 8-10], ʱʦ 

ʦʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩ-

ʥʠʭ ʢʝʨʘʤʽʯʥʠʭ ʢʣʽʥʢʝʨʥʠʭ ʚʠʨʦʙʽʚ, ʷʚʣʷʶʪʴʩʷ ʧʣʘ-

ʩʪʠʯʥʽ ʣʝʛʢʦʧʣʘʚʢʽ ʪʘ ʪʫʛʦʧʣʘʚʢʽ ʛʣʠʥʠ ʟ ʚʝʣʠʢʠʤ 

ʽʥʪʝʨʚʘʣʦʤ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʧʽʢʘʥʥʷ ʽ ʧʦʯʘʪʢʦʤ 

ʜʝʬʦʨʤʘʮʽʾ.  

ʃʝʛʢʦʧʣʘʚʢʽ ʛʣʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʣʠʤ 

ʽʥʪʝʨʚʘʣʦʤ ʩʧʽʢʘʥʥʷ (< 60̄ ʉ), ʱʦ ʦʙʤʝʞʫʻ ʾʭ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʣʽʥʢʝʨʥʠʭ ʚʠʨʦʙʽʚ. ʂʨʽʤ 

ʮʴʦʛʦ ʧʨʠ ʩʫʰʮʽ ʪʘ ʚʠʧʘʣʫ ʚʠʨʦʙʠ ʤʦʞʫʪʴ ʜʘʚʘʪʠ 

ʚʝʣʠʢʫ ʫʩʘʜʢʫ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʪʨʽʩʢʫʚʘʥ-

ʥʷʤ ʪʘ ʜʝʬʦʨʤʘʮʽʻʶ [2-6], ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠ-

ʤʘʥʥʷ ʚʠʨʦʙʽʚ ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʽ ʪʦʯʥʠʭ ʨʦʟʤʽʨʽʚ. 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʩʢʣʘʜ ʢʝʨʘʤʽʯʥʦʾ ʤʘʩʠ ɺʚʦʜʷʪʴ 

ʩʧʽʩʥʶʚʘʯʽ, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʽʛʨʽʚʘʪʠ ʨʦʣʴ ʽ ʧʣʘʚʥʷ. ɺ 

ʟʚ'ʷʟʢʫ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʣʠʥ, ʚʠʙʽʨ 

ʩʧʽʩʥʶʚʘʯʽʚ-ʧʣʘʚʥʽʚ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʢʦʞ-

ʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ, ʟ ʦʙʣʽʢʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɯʟ ʫʩʽʭ ʚʽʜʦʤʠʭ ʧʣʘʚʥʽʚ ʥʘʡʙʽʣʴʰ ʷʢʽʩʥʠʡ ʯʝʨʝ-

ʧʦʢ (ʤʽʥʽʤʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ, ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʩʧʽ-

ʢʘʥʥʷ, ʰʠʨʦʢʠʡ ʽʥʪʝʨʚʘʣ ʩʧʽʢʘʶʯʦʛʦ ʩʪʘʥʫ) ʦʜʝʨ-

ʞʫʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʘʣʽʻʚʦʛʦ ʧʦʣʴʦʚʦʛʦ 

ʰʧʘʪʫ. ʏʠʩʪʠʡ ʢʘʣʽʻʚʠʡ ʧʦʣʴʦʚʠʡ ʰʧʘʪ (ʦʨʪʦʢʣʘʟ, 

ʤʽʢʨʦʢʣʽʥ ʂ2ʆ Āɸl2O3 Ā6SiO2) ʥʝ ʤʘʻ ʚʠʟʥʘʯʝʥʦʾ ʪʝʤ-

ʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ ʽ ʨʦʟʪʦʧʣʶʻʪʴʩʷ ʨʦʟʜʽʣʷʶʯʠʩʴ 

ʥʘ ʣʝʡʮʠʪ ʽ ʙʘʛʘʪʝ ʢʨʝʤʥʝʢʠʩʣʦʪʦʶ ʩʢʣʦ: ʂ2ʆ 

Āɸl2O3 Ā6SiO2 Ÿ ʂ2ʆĀɸl2O3 Ā4SiO2+2SiO2. ʎʝʡ ʨʦʟʢ-

ʣʘʜ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 1170Üʉ, ʢʽʥʮʝʚʠʡ 

ʨʦʟʧʣʘʚ ʥʘʩʪʫʧʘʻ ʧʨʠ 1510 Ƅ 1530 Üʉ. 

ʅʘʪʨʽʻʚʠʡ ʧʦʣʴʦʚʠʡ ʰʧʘʪ-ʘʣʴʙʽʪ (Na2ʆ Āɸl2O3 

Ā6SiO2) ʪʘʢʦʞ, ʷʢ ʽ ʢʘʣʽʻʚʠʡ ʧʦʣʴʦʚʠʡ ʰʧʘʪ, ʚʠʟʥʘ-

ʯʝʥʦʾ ʪʦʯʢʠ ʨʦʟʪʦʧʣʶʚʘʥʥʷ ʥʝ ʤʘ.̒ ɸʣʝ ʮʽʥʥʦʶ ʚʣʘ-

ʩʪʠʚʽʩʪʶ ʷʚʣʷʻʪʴʩʷ ʡʦʛʦ ʚʝʣʠʢʘ ʚ'̫ʟʢʽʩʪʴ ʧʨʠ ʚʠʩʦ-

ʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʚʽʜʥʦʩʥʦ ʤʘʣʝ ʟʥʠʞʝʥʥʷ ʚ'ʷʟʢʦ-

ʩʪʽ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ. ɺʠʩʦʢʘ 

ʚ'ʷʟʢʽʩʪʴ ʨʦʟʧʣʘʚʫ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʬʦʨʤʠ ʚʠ-

ʨʦʙʫ ʚ ʧʨʦʮʝʩʽ ʚʠʧʘʣʫ ʽ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʰʠʨʦʢʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʽʥʪʝʨʚʘʣ ʩʧʽʢʘʶʯʦʛʦ ʩʪʘʥʫ. ʅʘʪʨʽʻ-

ʚʠʡ ʧʦʣʴʦʚʠʡ ʰʧʘʪ ʤʘʻ ʟʥʘʯʥʦ ʤʝʥʰʫ ʚ'ʷʟʢʽʩʪʴ ʧʨʠ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʢʘʣʽʻʚʠʤ.  

ɼʫʜʘʨʽʚ ɻ.ʅ [11]ʚʽʜʟʥʘʯʘʻ, ʱʦ ʥʘʪʨʽʻʚʘ ʧʦʣʴʦ-

ʚʦʰʧʘʪʦʚʘ ʩʢʣʦʚʠʜʥʘ ʬʘʟʘ ʤʘʻ ʙʽʣʴʰ ʥʠʟʴʢʫ ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ ʽ ʙʽʣʴʰ ʢʦʨʦʪʢʠʡ ʽʥʪʝʨʚʘʣ ʚ'ʷʟ-

ʢʦʛʦ ʩʪʘʥʫ. 

ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʨʦʜʦʚʠʱʘ ʢʘʣʽʻʚʦʛʦ ʪʘ ʥʘ-

ʪʨʽʻʚʦʛʦ ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ ʦʙʤʝʞʝʥʽ, ʚ ʧʨʦʤʠʩʣʦʚʦ-

ʩʪʽ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, 

ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʪʚʝʨʜʽ ʨʦʟʧʣʘʚʠ ʢʘʣʽʻʚʦʛʦ 

ʪʘ ʥʘʪʨʽʻʚʦʛʦ ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ. 

ɼʦʩʣʽʜʥʠʢʠ [12, 16] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʷʢʦʩʪʽ 

ʧʣʘʚʥʷ ʥʝʬʝʣʽʥ-ʝʛʝʨʠʥ-ʧʦʣʴʦʚʦʰʧʘʪʦʚʽ ʚʽʜʭʦʜʠ, 

ʥʝʬʝʣʽʥ- ʧʦʣʴʦʚʦʰʧʘʪʦʚʠʡ ʽ ʝʛʝʨʽʥʦʚʠʡ ʧʨʦʜʫʢʪ.  

ɸʚʪʦʨʘʤʠ [20, 21] ʙʫʣʘ ʧʦʢʘʟʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʚʝʜʝʥʥʷ ʧʦʣʴʦʚʦʰʧʘʪʦʚʠʭ ʪʘ ʛʨʘʥʦʩʽʻʥʽʪʦʚʠʭ ʚʽʜ-

ʩʽʚʽʚ ʢʘʤʝʥʝʜʨʦʙʽʥʥʷ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʩʧʽʩʥʶ-

ʚʘʯʘ-ʧʣʘʚʥʷ. ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʽʚ ʚʚʝʜʝʥʥʷ ʚ ʩʢʣʘʜ ʤʘʩ ʥʘ ʦʩʥʦʚʽ ʛʣʠʥ ʨʽʟ-

ʥʦʛʦ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʪʠʧʫ ʚʽʜʩʽʚʽʚ ʢʘʤʝʥʝʜʨʦʙʽʥʥʷ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʩʧʽʢʘʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʠ-ʤʝʭʘʥʽʯʥʠʭ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʦʙʽʚ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʧʠ-

ʪʘʥʥʷʤ ʨʦʟʨʦʙʢʠ ʢʝʨʘʤʽʯʥʠʭ ʤʘʩ ʟʽ ʩʧʝʯʝʥʠʤ ʯʝʨʝ-

ʧʢʦʤ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʩʠʨʦʚʠʥʠ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʘʡʤʘʣʦʩʴ ʙʘʛʘʪʦ ʜʦʩʣʽʜ-

ʥʠʢʽʚ. ɸʣʝ ʥʘ ʩʴʦʛʦʜʥʽ, ʮʝ ʧʠʪʘʥʥʷ ʥʘ ʋʢʨʘʾʥʽ ʪʘʢ ʽ 

ʟʘʣʠʰʠʣʦʩʴ ʥʝ ʚʠʨʽʰʝʥʠʤ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʧʝʨʝʜ ʢʝʨʘʤʽʯʥʦʶ ʧʨʦ-

ʤʠʩʣʦʚʽʩʪʶ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʟʘʜʘʯʘ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨ-

ʪʠʤʝʥʪʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʧʦʚʝʨʭʦʥʴ ʪʘ 

ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ ʢʝʨʘʤʽʯʥʦʛʦ ʢʣʽʥʢʝʨʫ ʜʣʷ ʦʙʣʠʯʢʫ-

ʚʘʥʥʷ ʬʘʩʘʜʽʚ. ɺ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʜʫʞʝ ʚʘʞʣʠʚʦ ʜʦʩʷ-

ʛʪʠ ʥʝʦʙʭʽʜʥʽ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʽ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ ʚʠʨʦʙʽʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʤʫ ʟʥʠ-

ʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʘʣʫ. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘʤ ʢʝʨʘʤʽʯʥʦʛʦ ʢʣʽʥʢʝʨʫ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʢʝʨʘʤʽʯʥʘ ʤʘʩʘ (ʤʘʩʘ-ʧʨʦʪʦʪʠʧ) [22] 

ʥʘʩʪʫʧʥʦʛʦ ʩʢʣʘʜʫ: 

ɻʣʠʥʘ 66-86 % 

ɸʨʤʫʶʯʠʡ ʢʦʤʧʦʥʝʥʪ 
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(ʧʝʛʤʘʪʠʪ, ʧʦʣʴʦʚʦʾ ʰʧʘʪʠ, ʛʨʘʥʽʪʥʽ ʚʽʜʩʽʚʠ, 

ʙʘʟʘʣʴʪ) 4-14 %  

ʂʘʦʣʽʥ 10-20 % 

ʇʝʨʝʜ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʦʩʪʘʚʣʝʥʦ ʟʘʜʘʯʫ ʦʪʨʠ-

ʤʘʥʥʷ ʩʘʤʦʛʣʘʟʫʨʫʶʯʦʾ ʧʦʚʝʨʭʥʽ ʢʝʨʘʤʽʯʥʦʛʦ ʢʣʽʥ-

ʢʝʨʫ ʜʣʷ ʦʙʣʠʯʢʫʚʘʥʥʷ ʬʘʩʘʜʽʚ, ʥʘ ʦʩʥʦʚʽ ʢʝʨʘʤʽʯ-

ʥʦʾ ʤʘʩʠ, ʱʦ ʚʢʣʶʯʘʻ ʛʣʠʥʫ, ʢʘʦʣʽʥ ʪʘ ʧʦʣʴʦʚʦ-

ʰʧʘʪʚʤʽʩʪʢʫ ʩʠʨʦʚʠʥʫ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʟ 

ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʩʘʤʦʛʣʘʟʫʨʫʶʯʦʾ ʧʦʚʝʨʭʥʽ, ʟʥʠ-

ʞʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʩʪʠʩʢ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ, ʚʦʥʘ ʚʢʣʶʯʘʻ ʜʦʜʘʪʢʦʚʦ 

ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʚʤʽʱʫʶʪʴ ʩʧʦʣʫʢʠ ʙʦʨʫ ʧʨʠ ʥʘʩʪʫ-

ʧʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, ʤʘʩ, % (ʧʦ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ) 

ɻʣʠʥʘ 66 ï 83  

(ʧʦʣʽʤʽʥʝʨʘʣʴʥʘ ʤʦʥʪʤʦʨʠʣʦʥʽʪʚʤʽʩʪʢʘ, ʘʙʦ\ 

ʪʘ ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ)  

ɸʨʤʫʶʯʠʡ ʢʦʤʧʦʥʝʥʪ 

(ʧʝʛʤʘʪʠʪ, ʧʦʣʴʦʚʽ ʰʧʘʪʠ, ʛʨʘʥʽʪʥʽ ʚʽʜʩʽʚʠ, ʙʘ-

ʟʘʣʴʪ,) 4 - 14  

ʂʘʦʣʽʥ 0 ï 20  

ɹʦʨʚʤʽʩʪʢʽ ʢʦʤʧʦʥʝʥʪʠ  

(ʙʫʨʘ, ʙʦʨʥʘ ʢʠʩʣʦʪʘ ʪʘ ʽʥʰ.) 3 ï 10  

ʐʠʨʦʢʦ ʚʽʜʦʤʦ ʚ ʢʝʨʘʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʥ, ʢʘʦʣʽʥʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ 

ʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [1-10]. ʊʘʢʦʞ ʚ ʣʽʪʝʨʘʪʫʨʽ ʻ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʦʧʽʩʥʶʚʘʯʠʚ-

ʪʦʧʥʠʢʽʚ ʛʨʘʥʽʪʥʠʭ ʚʽʜʩʽʚʽʚ ʪʘ ʽʥʰʠʭ ʧʦʣʴʦʚʦʰʧʘ-

ʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ [9-21]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʙʫʨʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʫʞʝ ʰʠ-

ʨʦʢʦ ʮʝ ʘʥʪʠʩʝʧʪʠʢ ʽ ʢʦʥʩʝʨʚʘʥʪ, ʧʨʦʪʨʘʚʘ (ʧʦʧʝʨʝ-

ʜʥʷ ʧʨʦʩʦʯʝʥʥʷ) ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʪʢʘʥʠʥ, ʩʠʨʦʚʠʥʘ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʦʨʥʦʾ ʢʠʩʣʦʪʠ, ʛʝʨʙʽʮʠʜʽʚ, ʟʘʩʦʙʽʚ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʢʦʨʦʟʽʾ ( ʽʥʛʽʙʽʪʦʨʽʚ ) , ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ 

(ʧʦʤôʷʢʰʫʚʘʯ ʚʦʜʠ ). ʂʨʽʤ ʪʦʛʦ , ʙʫʨʘ ʩʣʫʞʠʪʴ ʦʜ-

ʥʠʤ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʰʠʭʪʠ (ʚʠʭʽʜʥʦʾ ʩʫʤʽʰʽ ʨʝʯʦ-

ʚʠʥ) ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʛʣʘʟʫʨʽ, ʩʢʣʘ ʽ ʢʝʨʘʤʽʢʠ. 

ɹʦʨʚʤʽʩʪʢʠ ʢʦʤʧʦʥʝʥʪʠ ʻ ʜʞʝʨʝʣʦʤ ʙʦʨʘ, ʷʢʠʡ 

ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʪʝʭʥʦʣʦʛʽʾ ʢʝʨʘʤʽʢʠ [2, 9]. ɺ ʪʝ-

ʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ ʪʘ ʧʦʣʠʚ 

ʙʫʨʘ ʩʧʨʠʷʻ ʧʣʘʚʣʝʥʥʶ ʰʠʭʪʠ, ʟʤʝʥʰʫʻ ʚôʷʟʢʽʩʪʴ 

ʨʦʟʧʣʘʚʫ, ʟʤʝʥʰʫʻ ʜʝʬʝʢʪʥʽʩʪʴ ʛʣʘʟʫʨʦʚʘʥʦʾ ʧʦʚʝ-

ʨʭʥʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʪʘ ʽʥ-

ʰʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʦʨʚʤʽʩʪʢʦʛʦ 

ʩʢʣʘ. ɺʽʜʦʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʨʚʤʽʩʪʢʠʭ ʢʦʤʧʦʥʝʥ-

ʪʽʚ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʢʣʘ ʪʘ ʢʝʨʘʤʽʯʥʠʭ ʧʣʠʪʦʢ ʧʨʠ 

ʰʚʠʜʢʦʤʫ ʚʠʧʘʣʽ ʥʘ ʧʦʪʦʯʥʦ-ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʷʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʥʠ, ʢʘʦʣʽʥʫ, ʧʦʣʴʦʚʦʰʧʘʪʦ-

ʚʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʙʦʨʚʤʽʩʪʢʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʦʪʨʠ-

ʤʘʥʥʷ ʩʘʤʦʛʣʘʟʫʨʫʶʯʠʭ ʢʝʨʘʤʽʯʥʠʭ ʢʣʽʥʢʝʨʥʠʭ ʚʠ-

ʨʦʙʽʚ ʧʨʠ ʧʣʘʩʪʠʯʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʥʝʚʽʜʦʤʝ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʧʦʩʪʘʚʣʝʥʫ 

ʟʘʜʘʯʫ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʭʽʤʽʢʦ-ʤʽʥʝʨʘʣʦʛʽʯ-

ʥʦʛʦ ʩʢʣʘʜʫ ʙʦʨʚʤʽʩʪʢʦʾ ʢʝʨʘʤʽʯʥʦʾ ʤʘʩʠ, ʷʢʘ ʜʦʩʷ-

ʛʘʻʪʴʩʷ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ.  

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʦʩʣʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʩʠ 

ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 1.  

ɹʫʨʘ ʪʝʭʥʽʯʥʘ (ʜʝʛʽʜʨʘʪ ʪʝʪʨʦʙʦʨʘʪʘ ʥʘʪʨʽʶ 

Na2B4O7 ʭ 10 H2O) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʨʦʟʦʨʽ ʢʨʠ-

ʩʪʘʣʠ, ʷʢʽ ʧʨʠ ʥʘʛʨʽʚʘʥʥʷ ʜʦ 400ʦʉ ʧʦʚʥʽʩʪʶ ʚʪʨʘ-

ʯʘʶʪʴ ʚʦʜʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʙʫʨʠ ʩʢʣʘʜʘʻ 

741ʦʉ.  

ɼʦʜʘʪʢʠ ʧʦʣʴʦʚʦʰʧʘʪʦʚʦʾ ʩʠʨʦʚʠʥʠ, ʢʘʦʣʽʥʫ ʚ 

ʢʦʤʧʦʟʠʮʽʾ ʟ ʛʣʠʥʘʤʠ ʨʽʟʥʦʛʦ ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʪʘ ʙʦʨʚʤʽʩʪʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ ʬʦʨʤʫʶʪʴ ʦʧʪʠʤʘʣʴʥʫ ʢʨʠʩ-

ʪʘʣʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ. ʅʘ ʦʩʥʦʚʽ  

 

ʊʘʙʣʠʮʷ 1 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʦʩʣʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʩʘʤʦʛʣʘʟʫʨʫʶʯʠʭ ʢʝʨʘʤʽʯʥʠʭ ʤʘʩ 

 
 

ʩʬʦʨʤʦʚʘʥʦʾ ʦʧʪʠʤʘʣʴʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʦʾ 

ʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʦʪʨʠʤʘʥʘ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʦʜʝʨʞʘʥʽ ʢʨʘʱʽ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦ-

ʩʪʽ ʙʽʣʴʰʘ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʪʘ ʤʝʥʰʝ ʚʦʜʦʧʦʛʣʠ-

ʥʘʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʤʘʩʦʶ - ʧʨʦʪʦʪʠʧʦʤ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʩʘʤʦ-

ʛʣʘʟʫʨʫʶʯʫ ʧʦʚʝʨʭʥʶ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʩʧʽʢʘʥʥʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʩʢʣʦʬʘʟʠ, ʙʘʛʘʪʦʾ ʦʢʩʠʜʘʤʠ 

ʙʦʨʫ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʠʧʘʣʽ ʟ ʦʢʩʠʜʘʤʠ ʙʦʨʘ. 

ʆʢʩʠʜ ʙʦʨʘ ʚʧʣʠʚʘʻ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦ-

ʜʫʢʪʫ ʛʨʘʻ ʦʜʥʦʯʘʩʥʦ ʨʦʣʴ ʪʦʧʥʠʢʘ ʪʘ ʟʚ"ʷʟʫʶʯʦʛʦ.  

ʂʨʽʤ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʧʦʣʴʦʚʦ-

ʰʧʘʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʤʦʟʘʾʯʥʽʩʪʶ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʥʘʷʚʥʽʩʪʶ ʧʝʨʪʠʪʦʚʠʭ ʚʨʦʩʪʢʽʚ ʪʘ ʙʦ-

ʨʚʤʽʩʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ - ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʥʦʚʦʫʪʚʦ-

ʨʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ, ʘʣʝ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʩʢʣʦ ʬʘʟʠ ʥʘʩʠʯʝʥʦʾ ʦʢʩʠʜʘʤʠ ʙʦʨʫ, 

ʱʦ ʦʙʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʧʨʠ ʚʽ-
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ʜʩʫʪʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ ʚʠʨʦʙʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʦ-

ʧʦʜʽʙʥʦʾ ʬʘʢʪʫʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʢʦʤʧʦʥʝʥ-

ʪʽʚ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʦʙʫʤʦʚʣʶʻ ʪʘʢʦʞ ʧʦʷʚʫ ʜʝ-

ʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʜʢʦʾ ʬʘʟʠ ʧʨʠ ʚʠʧʘʣʽ, ʱʦ ʩʧʨʠʷʻ ʽʥ-

ʪʝʥʩʠʬʽʢʘʮʽʾ ʩʧʽʢʘʥʥʷ ʢʝʨʘʤʽʯʥʦʾ ʤʘʩʠ ʩʢʣʘʜʫ, 

ʟʨʦʩʪʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʬʦʨʤʫ-

ʚʘʥʥʷ ʩʘʤʦʛʣʘʟʫʨʫʶʯʦʾ ʧʦʚʝʨʭʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʘʤʦʛʣʘʟʫʨʫʶʯʘ ʧʦʚʝʨʭʥʷ ʬʦʨ-

ʤʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʧʘʣʫ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ 

1050-1100ʦʉ ʚ ʪʫʥʝʣʴʥʽʡ ʧʝʯʽ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʛʣʘ-

ʟʫʨʫʚʘʥʥʷ ʯʠ ʘʥʛʦʙʫʚʘʥʥʷ ʢʝʨʘʤʽʯʥʦʛʦ ʢʣʽʥʢʝʨʫ. 

ʇʨʠ ʦʪʨʠʤʘʥʽ ʢʝʨʘʤʽʯʥʦʛʦ ʢʣʽʥʢʝʨʫ ʟʽ ʩʘʤʦʛʣʘʟʫʨʫ-

ʶʯʦʶ ʛʣʘʜʢʦʶ ʧʦʚʝʨʭʥʝʶ, ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʥʦʾ 

ʤʘʩʠ, ʚ ʚʠʧʘʜʢʫ ʧʦʤʝʣʫ ʧʦʣʴʦʚʦʰʧʘʪʦʚʠʭ ʤʘʪʝʨʽʘ-

ʣʽʚ ʤʝʥʰʝ ʥʽʞ 0,8 ʤʤ ʪʘ ʜʦʜʘʚʘʥʥʷ ʙʦʨʚʤʽʩʪʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʻ ʧʝʨʝʚʘʛʫ ʩʧʽʢʘʥʥʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʜʢʦʾ ʬʘʟʠ, ʷʢʘ ʘʨʤʫʻʪʴʩʷ ʢʨʠʩ-

ʪʘʣʽʟʘʮʽʡʥʠʤʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ. 

ʂʝʨʘʤʽʯʥʽ ʤʘʩʠ ʛʦʪʫʚʘʣʠ ʰʣʷʭʦʤ ʧʣʘʩʪʠʯʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦ ʽʩʥʫʶʯʽʡ ʪʝʭʥʦʣʦʛʽʾ, ʰʣʷʭʦʤ ʩʫʤʽʩ-

ʥʦʛʦ ʧʦʤʝʣʫ ʥʘ ʢʘʩʢʘʜʽ ʚʘʣʴʮʽʚ ʪʘ ʙʽʛʫʥʘʭ, ʚʠʣʝʞʫ-

ʚʘʥʥʽ ʤʘʩʠ ʚ ʰʠʭʪʦʩʭʦʚʠʱʽ ʥʘ ʧʨʦʪʷʟʽ 7 ʜʽʙ, ʩʫʰ-

ʢʦʶ ʚ ʢʘʤʝʨʥʠʭ ʩʫʰʘʨʢʘʭ ʪʘ ʚʠʧʘʣʦʤ ʚ ʪʫʥʝʣʴʥʽʡ 

ʧʝʯʽ ʥʘ ʧʨʦʪʷʟʽ 54 ʛʦʜʠʥ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʪʝʤʧʝ-

ʨʘʪʫʨʽ ʚʠʧʘʣʫ 1000-1050 0ʉ. 

ʆʪʨʠʤʘʥʽ ʚʠʨʦʙʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʘʤʦʛʣʘ-

ʟʫʨʫʶʯʦʶ ʧʦʚʝʨʭʥʝʶ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʭʽʤʽʢʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʙʘʟʦʚʠʭ ʛʣʠʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ. 

ʉʢʣʘʜ ʜʦʩʣʽʜʥʦʾ ʤʘʩʠ, ʪʘ ʤʘʩʠ-ʧʨʦʪʦʪʠʧʫ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ (ʜʠʚ. 

ʪʘʙʣ.2) ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʘʤʽʯʥʦʾ ʤʘʩʠ ʜʦʟʚʦʣʷʻ ʩʫʪ-

ʪʻʚʦ ʟʥʠʟʠʪʠ ʚʦʜʦʧʦʛʣʠʥʝʥʥʷ, ʟʙʽʣʴʰʠʪʠ ʤʽʮʥʽʩʪʴ 

ʥʘ ʩʪʠʩʢ ʧʦʨʽʚʥʷʥʦ ʟ ʤʘʩʦʶ-ʧʨʦʪʦʪʠʧʦʤ ʪʘ ʦʪʨʠ-

ʤʘʪʠ ʚʠʨʦʙʠ ʟ ʛʣʘʟʫʨʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʙʝʟ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦ ʘʥʛʦʙʽʚ ʯʠ ʧʦʣʠʚ. 

ʂʨʽʤ ʮʴʦʛʦ ʢʝʨʘʤʽʯʥʘ ʤʘʩʘ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʣʽʥʢʝʨʫ ʜʣʷ ʦʙʣʠʯʢʫʚʘʥʥʷ ʬʘʩʘʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫ-

ʻʪʴʩʷ ʪʘʢʦʞ ʽʥʪʝʨʚʘʣʦʤ ʩʧʽʢʘʥʥʷ ʷʢʠʡ ʨʽʚʥʠʡ 

100ʦʉ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʬʦʨʤʘʮʽʾ ʚʠʨʦ-

ʙʽʚ ʪʘ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʛʣʘʟʫʨʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʚʠ-

ʧʘʣʽ ʚ ʪʫʥʝʣʴʥʽʡ ʧʝʯʽ. 

 

ʊʘʙʣʠʮʷ 2. ʉʢʣʘʜ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʝʨʘʤʽʯʥʠʭ ʤʘʩ  
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ɺʤʽʩʪ ʢʦʤʧʦʥʝʥʪʽʚ, % 
ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʧʘʣʫ 1000ʦʉ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʧʘʣʫ 1050ʦʉ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʠʧʘʣʫ 1100ʦʉ 
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ʄʘʩʘ-

ʧʨʦʪʦʪʠʧ 
76 15 9 - 49,24 6,00 60,82 4,66 69,48 3,06 

ʉʢʣʘʜ 1 83 - 14 3 55,60 6,00 59,92 4,98 68,83 3.95 

ʉʢʣʘʜ 2 71 12 10 7 57,81 5,49 61,88 4,48 70,62 3,45 

ʉʢʣʘʜ 3 66 20 4 10 60,02 4,98 63,83 3,98 72,40 2.98 

 

ʇʨʠ ʮʴʦʤʫ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʚʝʣʠʯʠʥʘ ʝʬʝ-

ʢʪʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ 

/ʩʢʣʘʜ 1 ,2, 3/.  

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʫʤʦʚʣʶ-

ʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚ ʚʠʨʦʙʥʠʮʪʚʦ ʥʦʚʦʛʦ ʚʠʜʫ 

ʚʠʨʦʙʽʚ ʩʘʤʦʛʣʘʟʫʨʫʶʯʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ ʢʣʽʥʢʝʨʫ 

ʜʣʷ ʦʙʣʠʯʢʫʚʘʥʥʷ ʬʘʩʘʜʽʚ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʮʽʻʾ ʧʨʦ-

ʜʫʢʮʽʾ ʧʨʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʠʧʘʣʽ (1000-

1050 ʦʉ), ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʛʘʟʫ 

ʥʘ ʚʠʧʘʣ ʚʠʨʦʙʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʫʪʥʠʭ ʧʨʦʜʫ-

ʢʪʽʚ ʛʽʨʥʠʯʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ 

ʪʘ ʨʦʟʰʠʨʝʥʥʽ ʘʩʦʨʪʠʤʝʥʪʫ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ. 

ɺʠʩʥʦʚʢʠ 

ʈʦʟʨʦʙʣʝʥʽ ʩʢʣʘʜʠ ʢʝʨʘʤʽʯʥʠʭ ʤʘʩ ʥʘ ʦʩʥʦʚʽ 

ʛʣʠʥʠ ʨʽʟʥʦʛʦ ʭʽʤʽʢʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʢʘʦʣʽʥʫ, ʧʦʣʴʦʚʦʰʧʘʪʦʚʦʾ ʩʠʨʦʚʠʥʠ 

ʪʘ ʙʦʨʚʤʽʩʪʢʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʘʤʦʛʣʘʟʫ-

ʨʫʶʯʠʭ ʢʝʨʘʤʽʯʥʠʭ ʢʣʽʥʢʝʨʥʠʭ ʚʠʨʦʙʽʚ ʧʨʠ ʧʣʘʩʪʠ-

ʯʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ. 

ɼʦʜʘʪʢʠ ʙʦʨʚʤʽʩʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʦʣʴʦʚʦ-

ʰʧʘʪʦʚʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʢʘʦʣʽʥʫ ʜʦ ʛʣʠʥ ʨʽʟʥʦʛʦ ʭʽ-

ʤʽʢʦ-ʤʽʥʝʨʘʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʬʦʨʤʫʶʪʴ ʦʧʪʠʤʘ-

ʣʴʥʫ ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ. ʅʘ ʦʩʥʦʚʽ ʩʬʦʨʤʦ-

ʚʘʥʦʾ ʦʧʪʠʤʘʣʴʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʦʜʝʨʞʘʥʽ ʢʨʘʱʽ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʩʘʤʝ, 

ʙʽʣʴʰʘ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʪʘ ʤʝʥʰʝ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. 

ʉʘʤʦʛʣʘʟʫʨʫʶʯʘ ʧʦʚʝʨʭʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘ-

ʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʩʧʽʢʘʥʥʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʩʢʣʦ-

ʬʘʟʠ, ʙʘʛʘʪʦʾ ʦʢʩʠʜʘʤʠ ʙʦʨʫ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ 

ʚʠʧʘʣʽ ʟ ʦʢʩʠʜʘʤʠ ʙʦʨʘ. ʆʢʩʠʜ ʙʦʨʘ ʚʧʣʠʚʘʻ ʥʘ ʚʣʘ-

ʩʪʠʚʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʛʨʘʻ ʦʜʥʦʯʘʩʥʦ ʨʦʣʴ 

ʪʦʧʥʠʢʘ ʪʘ ʟʚ"ʷʟʫʶʯʦʛʦ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʤʘʩ ʜʦʟʚʦʣʷʻ ʦʪʨʠ-

ʤʘʪʠ ʚʠʨʦʙʠ ʟ ʛʣʘʟʫʨʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʙʝʟ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦ ʘʥʛʦʙʽʚ ʯʠ ʧʦʣʠʚ. 

ʇʦʢʘʟʘʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ ʚʠʜʫ ʚʠʨʦʙʽʚ ʩʘʤʦʛʣʘʟʫʨʫʶ-

ʯʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ ʢʣʽʥʢʝʨʫ ʜʣʷ ʦʙʣʠʯʢʫʚʘʥʥʷ ʬʘʩʘ-

ʜʽʚ.  
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