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ɸʥʥʦʪʘʮʠ̫.  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʚʝʭʠ ʩʪʘʥʦʚʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʂʠʝʚʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʘʠʙʦʣʴʰʝʡ ʢʘ-

ʬʝʜʨʝ ʬʘʢʫʣʴʪʝʪʘ ï ʢʘʬʝʜʨʝ ʆʩʥʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ 

ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ. 

Annotation.  

The article describes the historical milestones in the development of the faculty of architecture of Kyiv na-

tional University of construction and architecture. Special attention is paid to the largest Department of the faculty 

of the Department of Fundamentals of architecture and architectural design. On the basis of which identified the 

main stages in the development of architectural education, which is the main purpose of this article. 

 

ʂʣʁʯʝʚrʝ ʩʣʦʚʘ: ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʥɹrʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʪʨʦʠʪʝʣɹʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʬʘʢʫʣʴʪʝʪ, ʢʘʬʝʜʨʳ, ʧʝʨʩʦʥʘʣʠʠ, ʧʦʜʛʦʪʦʚʢʘ ʘʨʭʠʪʝʢʪʦʨʦʚ. 

Keywords: Kyiv national university of construction and architecture,  architectural education, faculty of 

architecture, department, personnel, the training of architects. 

 

ʅʘ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʂʠʝʚʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠ-

ʪʝʢʪʫʨʳ (ʜʘʣʝʝ ʂʅʋʉɸ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʪʦʚʷʪ 

ʙʘʢʘʣʘʚʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʘʨʭʠʪʝʢʪʫʨʳ 

ʠ ʠʩʢʫʩʩʪʚʘ. ɺ ʵʪʦʤ ʛʦʜʫ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʧʦʩʣʝʜʥʠʡ 

ʨʘʟ ʥʘʙʨʘʣ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʦ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʤʫ ʫʨʦʚʥʶ - "ʩʧʝʮʠʘ-

ʣʠʩʪ". ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʬʘʢʫʣʴʪʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʥʘʙʦʨ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: çɸʨʭʠʪʝʢʪʫʨʘè,  

çʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦè ʠ çɼʠʟʘʡʥè. 

ɺ ʩʦʩʪʘʚʝ ʬʘʢʫʣʴʪʝʪʘ ʜʝʩʷʪʴ ʢʘʬʝʜʨ: ʢʘʬʝʜʨʘ 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʘʬʝʜʨʘ ʆʩʥʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʘʬʝʜʨʘ ɸʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡ, ʢʘʬʝʜʨʘ ʊʝʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʘʬʝʜʨʘ 

ɼʠʟʘʡʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ, ʢʘʬʝʜʨʘ ʈʠʩʫʥʢʘ ʠ 

ʞʠʚʦʧʠʩʠ, ʢʘʬʝʜʨʘ ɸʨʭʠʪʝʢʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʢʘʬʝʜʨʘ ʅʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʠʥʞʝʥʝʨʥʦʡ ʠ 

ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ, ʢʘʬʝʜʨʘ ʌʠʣʦʩʦʬʠʠ, ʢʘʬʝʜʨʘ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʢʘ-

ʬʝʜʨʘ ʃʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʅʘ ʢʘʬʝʜʨʘʭ ʬʘʢʫʣʴʪʝʪʘ ʨʝʘʣʠʟʫʶʪʩʷ ʩʧʝʮʠʘ-

ʣʠʟʘʮʠʠ: ʪʝʦʨʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, ʘʨʭʠʪʝʢʪʫʨʘ ʞʠʣʴʷ, 

ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ (ʧʨʦʤʳʰʣʝʥʥʳʭ) ʟʜʘʥʠʡ ʠ ʩʦ-

ʦʨʫʞʝʥʠʡ, ʣʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʠʥʪʝʨʴʝʨ, ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʨʝʩʪʘʚʨʘʮʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢ-

ʪʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. ʉʝʡʯʘʩ ʥʘ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʦʙʫʯʘʝʪʩʷ ʙʦʣʝʝ 1700 ʩʪʫ-

ʜʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ð 120 ʛʨʘʞʜʘʥ ʠʥʦʩʪʨʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚ. 

ʉ ʥʘʯʘʣʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʘʢʫʣʴʪʝʪʘ (1930) ʨʘʙʦ-

ʪʘʝʪ ʢʘʬʝʜʨʘ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘ-

ʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʉ ʥʘʯʘʣʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʘʢʫʣʴ-

ʪʝʪʘ (1930) ʨʘʙʦʪʘʝʪ ʢʘʬʝʜʨʘ ɸʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ 

ʢʘʬʝʜʨʫ ʚʦʟʛʣʘʚʣʷʣʠ: ʧʨʦʬʝʩʩʦʨ ɺ. ʅ. ʈʳʢʦʚ (1930 

- 1931), ʧʨʦʬʝʩʩʦʨ ɸ. ʄ. ɺʝʨʙʠʮʢʠʡ (1932-1933), 

ʢʘʥʜʠʜʘʪ ʘʨʭʠʪʝʢʪʫʨʳ, ʜʦʮʝʥʪ ʇ. ɻ. ʖʨʯʝʥʢʦ 

(1933-1949), ʧʨʦʬʝʩʩʦʨ ʗ. ɸ. ʐʪʝʡʥʙʝʨʛ (1949-

1950, 1952-1956), ʧʨʦʬʝʩʩʦʨ ʇ. ʅ. ʉʝʚʝʨʦʚ (1950-

1951), ʧʨʦʬʝʩʩʦʨ ʅ. ɸ. ɻʫʩʝʚ (1957-1975), ʧʨʦʬʝʩ-

ʩʦʨ ɻ. ʀ. ʃʘʚʨʠʢ (1976 - 1985). ʉ 1985 ʧʦ 2012 ʛʦʜʳ 

ʢʘʬʝʜʨʦʡ ʨʫʢʦʚʦʜʠʣ ʢʘʥʜʠʜʘʪ ʘʨʭʠʪʝʢʪʫʨʳ, ʜʦʮʝʥʪ 

ɺ. 3. ʊʢʘʣʝʥʢʦ. ʉ 2012 ʜʝʥʴ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ï ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ 

ʯʣʝʥ ʋʢʨʘʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʂʫʮʝʚʠʯ 

ɺʘʜʠʤ ɺʣʘʜʠʤʠʨʦʚʠʯ. 
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ʂʘʬʝʜʨʘ ʆʩʥʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʦʙʨʘʟʦʚʘʥʘ 1964 ʛ. ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʜʝʣʝʥʠʷ ʢʘʬʝʜʨʳ ɸʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʡ ʢʘ-

ʬʝʜʨʳ çʀʥʪʝʨʴʝʨʘ, ʤʝʙʝʣʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʤʦʚè 

ʙʳʣʠ: ʆʣʝʛ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʉʚʝʰʥʠʢʦʚ ï ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ ʜʦ 1969 ʛ., ʜʦʮʝʥʪʳ ɸ. ʗ. ʂʦʩʝʥʢʦ, 

ʘʩʩʠʩʪʝʥʪ ɺ. ʀ. ʉʦʯʝʥʢʦ (ʩ 1967 ʛ.), ʂ. ɻ. ɼʝʤʫʨʘ, ɺ. 

ɸ. ɼʟʫʛʘʝʚ, ʖ. ʌ. ʃʘʨʢʠʥ. ʂʨʦʤʝ ʫʛʣʫʙʣʝʥʥʦʛʦ 

ʰʪʫʜʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

(çʀʥʪʝʨʴʝʨè), ʧʝʜʘʛʦʛʠ ʢʘʬʝʜʨʳ ʧʨʠʚʣʝʢʘʣʠʩʴ ʢ 

ʧʨʝʧʦʜʘʚʘʥʠʶ ʙʘʟʦʚʳʭ ʜʠʩʮʠʧʣʠʥ ï ʯʠʪʘʣʠ ʣʝʢʮʠ-

ʦʥʥʳʝ ʢʫʨʩʳ ʧʦ ʪʠʧʦʣʦʛʠʠ ʞʠʣʴʷ (ɸ. ʗ. ʂʦʩʝʥʢʦ), 

ʚʚʝʜʝʥʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦʩʪʴ (ʂ. ɻ. ɼʝʤʫʨʘ), ʠʩʪʦʨʠʠ 

ʠʩʢʫʩʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ (ʖ. ʌ. ʃʘʨʢʠʥ). ɸʢʪʠʚʥʦ 

ʚʝʣʘʩʴ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ, ʟʘʱʠʱʘʣʠʩʴ ʢʘʥʜʠʜʘʪʩʢʠʝ 

ʜʠʩʩʝʨʪʘʮʠʠ; ʧʨʠʤʝʯʘʪʝʣʴʥʦ ʙʳʣʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʝ ʧʨʠ ʢʘʬʝʜʨʝ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʣʠ ʘʧʨʦʙʘʮʠʶ, 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʠ ʚʥʝʜʨʷʣʠʩʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ 

ʢʘʬʝʜʨʳ [3, ʩ. 3]. 

ɺ ʩʝʥʪʷʙʨʝ ï ʦʢʪʷʙʨʝ 1969 ʛ. ʠʩʧʦʣʥʷʶʱʠʤ 

ʦʙ̫ʟʘʥʥʦʩʪʠ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʙʳʣ ɺʣʘʜʠʤʠʨ 

ɸʥʜʨʝʝʚʠʯ ɼʟʫʛʘʝʚ. ɸ ʩ ʦʢʪʷʙʨʷ 1969 ʛ. ʢʘʬʝʜʨʫ 

ʚʦʟʛʣʘʚʠʣ ʚʳʧʫʩʢʥʠʢ ʂʠʝʚʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʜʘʣʝʝ ʂʀʉʀ) 1950 ʛ., ʜʦʢʪʦʨ 

ʘʨʭʠʪʝʢʪʫʨʳ (1983), ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʘʨʭʠ-

ʪʝʢʪʦʨ ʋʉʉʈ (1985) ɺʠʢʪʦʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ʉʘ-

ʚʯʝʥʢʦ (1928 ï 1999 ʛʛ.). ɿʘ ʚʨʝʤʷ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ 

ʢʘʬʝʜʨʘ ʩʤʝʥʠʣʘ ʥʘʟʚʘʥʠʝ (ʩ 1972 ʛ. ï çʂʘʬʝʜʨʘ ʆʩ-

ʥʦʚ ʘʨʭʠʪʝʢʪʫʨʳè) ʠ ʙʳʣʘ ʨʝʦʨʛʘʥʠʟʦʚʘʥʘ. ʂʦʣʣʝʢ-

ʪʠʚ ʧʦʧʦʣʥʠʣʠ  ɺ. ɺ. ʏʝʧʝʣʠʢ (ʩ 1972 ʛ., ʩ ʦʪʨʳʚʦʤ 

ʚ 1974 ï 1979 ʛʛ., ʢʦʛʜʘ ʚʭʦʜʠʣ ʚ ʩʦʩʪʘʚ ʢʘʬʝʜʨʳ 

ʨʠʩʫʥʢʘ ʢʘʢ ʝʝ ʟʘʚʝʜʫʶʱʠʡ), ɻ. ʀ. ʂʦʨʥʠʣʴʝʚʘ (ʩ 

1973 ʛ.), ʀ. ʁ. ʃʦʰʘʢʦʚ (ʩ 1974 ʛ.), ʇ. ʇ. ɹʝʟʨʦʜʥʳʡ 

(ʩ 1978 ʛ.), ʉ. ɹ. ɿʠʤʠʥʘ (ʩ 1979 ʛ.), ʃ. ɻ. ɹʘʯʠʥʩʢʘʷ 

(ʩ 1980 ʛ.). ɸʩʠʩʩʪʝʥʪʳ: ʀ. ʈ. ʅʘʠʤʫʰʠʥʘ (ʩ 1975ʛ.), 

ʌ. ʌ. ɻʨʘʯʝʚ ( ʩ 1978ʛ.), ɽ. ɺ. ɿʘʚʘʨʦʚʘ ( ʩ 1975ʛ.), 

ʕ. ɸ. ɹʠʣʴʩʢʠʡ ( ʩ 1978ʛ.). ʏʣʝʥʳ ʢʘʬʝʜʨʳ (ɻ. ʀ. 

ʂʦʨʥʠʣʴʝʚʘ, ʂ. ɻ. ɼʝʤʫʨʘ, ɺ. ɺ. ʏʝʧʝʣʠʢ ï ʧʨʝʜʩʝ-

ʜʘʪʝʣʴ ʤʝʪʦʜʢʦʤʠʩʠʠ) ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʣʠ ʚ ʤʝʪʦʜʢʦ-

ʤʠʩʠʠ ʬʘʢʫʣʴʪʝʪʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʜʝʣʠʨʫʷ ʩʠʩʪʝʤʫ 

ʧʦʜʛʦʪʦʚʢʠ ʘʨʭʠʪʝʢʪʦʨʦʚ ʚ ʨʘʤʢʘʭ çʰʢʦʣʳ 

ʂʀʉʀè. ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʪʦʛʜʘ ʨʘʙʦʪʘʣʠ ʃ. ɸ. ɼʦʙ-

ʨʦʚʦʣʴʩʢʠʡ, ɽ. ɺ. ɿʘʚʘʨʦʚʘ, ʀ. ʁ. ʃʦʰʘʢʦʚ. ʅʘ ʢʘ-

ʬʝʜʨʝ ʫʩʧʝʰʥʦ ʜʝʡʩʪʚʦʚʘʣʘ ʘʩʧʠʨʘʥʪʫʨʘ. 

ʉ 1980 ʧʦ 1986 ʛʦʜʳ. ɺ. ɺ. ʉʘʚʯʝʥʢʦ ʙʳʣ ʠʩ-

ʧʦʣʥʷʶʱʠʤ ʦʙʷʟʘʥʥʦʩʪʠ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ, ʘ 

ʩ 1986ʛ. ʧʦ 1987ʛ. ʵʪʫ ʜʦʣʞʥʦʩʪʴ ʟʘʥʠʤʘʣ ʃʝʦʥʠʜ 

ɸʥʘʪʦʣʴʝʚʠʯ ɼʦʙʨʦʚʦʣʴʩʢʠʡ. 

ʆʪ 1987 ʛ. ʢʘʬʝʜʨʦʡ ʨʫʢʦʚʦʜʠʣ ʚʳʧʫʩʢʥʠʢ 

ʂʀʉʀ 1949 ʛ., ʅʘʨʦʜʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ʋʢʨʘʠʥʳ 

(1999), ʜʦʢʪʦʨ ʘʨʭʠʪʝʢʪʫʨʳ, (1983), ʧʨʦʬʝʩʩʦʨ 

(1990), ʛʣʘʚʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ʂʠʝʚʘ (1981-1987), ʘʚ-

ʪʦʨ ʙʦʣʝʝ 200 ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʠ 260-ʪʠ ʧʨʦʝʢʪʦʚ 

ɺʘʣʝʥʪʠʥ ʀʚʘʥʦʚʠʯ ɽʞʦʚ (1927-2010 ʛʛ.). ʉ ʪʝʭ ʧʦʨ 

ʥʘʟʚʘʥʠʝ ʢʘʬʝʜʨʳ ʩʥʦʚʘ ʙʳʣʦ ʫʪʦʯʥʝʥʦ ï çʆʩʥʦʚ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè. 

ʅʘ ʪʦ ʚʨʝʤʷ ʢʘʬʝʜʨʘ ʩʪʘʣʘ ʝʜʚʘ ʣʠ ʥʝ ʩʘʤʦʡ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʦʡ ʥʘ ʬʘʢʫʣʴʪʝʪʝ: ʚʥʝ ʩʦʙʩʪʚʝʥʥʳʭ ʩʧʝʮ-

ʢʫʨʩʦʚ çʀʩʪʦʨʠʷ ʠ ʪʝʦʨʠʷ ʠʥʪʝʨʴʝʨʘè (ʧʨʦʬ. ɺ. ɺ. 

ʉʘʚʯʝʥʢʦ, ʚ 1980-ʭ ʛʛ. ï ʜʦʮʝʥʪ ʀ. ʁ. ʃʦʰʘʢʦʚ, ʜʦ-

ʮʝʥʪ ʇ. ʇ. ɹʝʟʨʦʜʥʳʡ, ʜʦʮʝʥʪ ɹ. ɸ. ʊʠʱʝʥʢʦ ʠ ʘʩ-

ʩʠʩʪʝʥʪ ʅ. ʉ. ɻʘʩʘʥʦʚʘ), çʆʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳè 

(ʜʦʮʝʥʪ ʇ. ʇ. ɹʝʟʨʦʜʥʳʡ), çʄʝʙʝʣʴ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʚ ʠʥʪʝʨʴʝʨʝè (ʜʦʮʝʥʪ ʃ. ɸ. ɼʦʙʨʦʚʦʣʴʩʢʠʡ, ʩ 1993 

ʛ. ï ʜʦʮʝʥʪ ɺ. ʀ. ʉʦʯʝʥʢʦ), çʇʩʠʭʦʣʦʛʠʷ ʟʨʠʪʝʣʴ-

ʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʘʨʭʠʪʝʢʪʫʨʳè (ʜʦʮʝʥʪ ʀ. ʁ. ʃʦʰʘ-

ʢʦʚ, ʜʦʮʝʥʪ ʊ. ɺ. ʈʫʩʝʚʠʯ), çʆʩʥʦʚʳ ʪʝʦʨʠʠ ʠ ʠʩʪʦ-

ʨʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠè (ʩ 1992 ʛ. ʜʦʮʝʥʪ ʇ. ʇ. ɹʝʟʨʦʜ-

ʥʳʡ), çɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠè (ʜʦʮʝʥʪ ʈ. ʐ. ʋʨʤʘʥʦʚ, ʜʦʮʝʥʪ ʃ. 

ɻ. ɹʘʯʠʥʩʢʘʷ), çʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʨʝʜʝ (ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʟʜʘʥʠʷ)è (ʩ 1989 ʛ. ʧʨʦʬʝʩʩʦʨ ɺ. ʀ. ɽʞʦʚ (ʦʙʱʝ-

ʩʪʚʝʥʥʳʝ), ʧʨʦʬʝʩʩʦʨ ʃ. ɻ. ɹʘʯʠʥʩʢʘʷ (ʞʠʣʳʝ), ʩ 

2010 ʛ. ʧʨʦʬʝʩʩʦʨ ʆ. ʉ ʉʣʝʧʮʦʚ (ʦʙʱʝʩʪʚʝʥʥʳʝ) ʠ 

ʜʨ., ʢʦʪʦʨʳʝ ʯʠʪʘʶʪʩʷ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ ʛʨʫʧʧʘʤ, 

ʟʘʢʨʝʧʣʝʥʥʳʤ ʟʘ ʢʘʬʝʜʨʦʡ. ʂʘʬʝʜʨʘ ʦʩʪʘʚʣʷʣʘ ʟʘ 

ʩʦʙʦʡ ʧʨʝʧʦʜʘʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʣʝʢʮʠʦʥʥʳʭ ʢʫʨʩʦʚ 

ʧʨʦʬʠʣʠʟʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (çʊʝʦ-

ʨʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠè (ʚ 1964 ï 1999 ʛʛ. 

ï ɺ. ɺ. ʏʝʧʝʣʠʢ, ʜʦʮʝʥʪ ʉ. ɹ. ɿʠʤʠʥʘ), çɺʚʝʜʝʥʠʝ ʚ 

ʩʧʝʮʠʘʣʴʥʦʩʪʴè (ʚ 1960-ʭ ʛʛ. ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʴ ɺ. ɺ. ʏʝʧʝʣʠʢ, ʧʨʦʬʝʩʩʦʨ ɸ. ʗ. ʍʦʨʭʦʪ, ʜʦʮʝʥʪ 

ʇ. ʇ. ɹʝʟʨʦʜʥʳʡ, ʜʦʮʝʥʪ ɸ. ɺ. ʑʝʨʙʘʢʦʚ), çʆʩʥʦʚʳ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè (ʦʪ 1987 ʛ. ʧʨʦ-

ʬʝʩʩʦʨ ɺ. ʀ. ʉʦʯʝʥʢʦ), çɸʨʭʠʪʝʢʪʫʨʘ ɼʨʝʚʥʝʛʦ 

ʤʠʨʘè (ʜʦʮʝʥʪ ʈ. ʐ. ʋʨʤʘʥʦʚ , ʜʦʮʝʥʪ ɽ. ɸ. ɻʦʨʙʠʢ, 

ʜʦʮʝʥʪ ɻ. ɺ. ʐʝʚʮʦʚʘ); çʀʩʪʦʨʠʷ ʘʨʭʠʪʝʢʪʫʨʳ 

ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʠ ʅʦʚʦʛʦ ʚʨʝʤʝʥʠè (ʩ 1987 ʛ. ʧʨʦ-

ʬʝʩʩʦʨ ɺ. ɺ. ʏʝʧʝʣʠʢ, 1999 ï 2000 ʛʛ. ï ʧʨʦʬ. ɺ. ʀ. 

ʊʠʤʦʬʝʝʥʢʦ, ʜʦʮʝʥʪ ɽ. ɸ. ɻʦʨʙʠʢ, ʜʦʮʝʥʪ ɻ. ɺ. 

ʐʝʚʮʦʚʘ), çʉʦʚʨʝʤʝʥʥʘʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʘʨʭʠʪʝʢ-

ʪʫʨʘè (ʦʪ 1958 ʛ. ʧʨʦʬʝʩʩʦʨ ɺ. ɺ. ʏʝʧʝʣʠʢ, ʩ 1987 ʛ. 

ï ʧʨʦʬʝʩʩʦʨ ɺ. ʀ. ɽʞʦʚ, ʜʦʮʝʥʪ ɺ. ɺ. ʂʫʮʝʚʠʯ, ʜʦ-

ʮʝʥʪ ʊ. ʄ. ʃʘʜʘʥ), çʉʦʚʨʝʤʝʥʥʘʷ ʤʠʨʦʚʘʷ ʘʨʭʠʪʝʢ-

ʪʫʨʘè (ʩ 1987 ʛ. ï ʧʨʦʬʝʩʩʦʨ ɺ. ɺ. ʏʝʧʝʣʠʢ, ʜʦʮʝʥʪ 

ʖ. ɺ. ʀʚʘʰʢʦ), çʀʩʪʦʨʠʷ ʠʩʢʫʩʩʪʚè (ʜʦʮʝʥʪ ʅ. ʉ. 

ɻʘʩʩʘʥʦʚʘ, ʜʦʮʝʥʪ ɽ. ɸ. ɻʦʨʙʠʢ, ʜʦʮʝʥʪ ɻ. ɺ. ʐʝʚ-

ʮʦʚʘ), çʀʩʪʦʨʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘè (ʜʦʮʝʥʪ ʃ. ɻ. 

ɹʘʯʠʥʩʢʘʷ), çʀʩʪʦʨʠʷ ʫʢʨʘʠʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳè 

(ʢʫʨʩ ʚʚʝʜʝʥ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɺ. ɺ. ʏʝʧʝʣʠʢʘ ʚ 1988 

ʛ., ʯʠʪʘʝʤʳʡ ʜʦʮʝʥʪʦʤ ɺ. ɸ. ɿʘʙʦʣʦʪʥʳʤ, ʜʦʮʝʥʪʦʤ 

ʖ. ɺ. ʀʚʘʰʢʦ), çʀʩʪʦʨʠʷ ʨʫʩʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳè 

(ʜʦʮʝʥʪ ʅ. ʁ. ʂʨʝʩʘʣʴʥʠʡ, ʩ 1982 ʛ. ï ʜʦʮʝʥʪ ɽ. ɺ. 

ɿʘʚʘʨʦʚʘ, ʩ 1989 ʛ. ï ʜʦʮʝʥʪ ʉ. ɹ. ɿʠʤʠʥʘ, ʜʦʮʝʥʪ ɻ. 

ɺ. ʐʝʚʮʦʚʘ), çʀʩʪʦʨʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʪʨʘʥ ɸʟʠʠ, 

ɸʬʨʠʢʠ ʠ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠè (ʩ 1986 ʛ. ï ʧʨʦʬʝʩ-

ʩʦʨ ɺ. ʀ. ʉʦʯʝʥʢʦ), ʩ 1998 ʛ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʧʨʦʬʝʩ-

ʩʦʨʘ ɺ. ɺ. ʏʝʧʝʣʠʢʘ ʥʘ ʧʦʪʦʢʝ ʚʚʝʜʝʥ ʫʯʝʙʥʳʡ 

ʧʨʘʢʪʠʢʫʤ çʈʝʛʠʦʥʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘè (ʩ 1999 ʛ. 

ʯʠʪʘʝʪ ʧʨʦʬʝʩʩʦʨ ɺ. ʀ. ʉʦʯʝʥʢʦ, ʜʦʮʝʥʪ ʖ. ɺ. 

ʀʚʘʰʢʦ). ʏʣʝʥʳ ʢʘʬʝʜʨʳ ʜʦʙʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʫʩʧʝʭʦʚ ʚ ʤʝʪʦʜʠʢʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʝ ʥʘʛʨʘʜʳ ʠ ʣʘʫʨʝʘʪʩʪʚʘ ʚ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʭ ʢʦʥʢʫʨʩʘʭ, ʥʘ ʫʯʘʩʪʠʝ ʚ ʢʦʪʦʨʳʭ ʦʨʠ-

ʝʥʪʠʨʦʚʘʣ ʢʘʬʝʜʨʫ ɺ. ʀ. ɽʞʦʚ. ʅʘ ʚʩʝʫʢʨʘʠʥʩʢʠʭ 

ʩʤʦʪʨʘʭ-ʢʦʥʢʫʨʩʘʭ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʙʦʪʳ 

ʚʳʧʦʣʥʝʥʳ ʩʪʫʜʝʥʪʘʤʠ ʢʘʬʝʜʨʳ ʪʨʘʜʠʮʠʦʥʥʦ ʧʦ-

ʣʫʯʘʶʪ ʥʘʛʨʘʜʳ ʠ ʣʘʫʨʝʘʪʩʪʚʘ. ɺ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʥʦʩʠʣʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʪʚʦʨʯʝʩʢʠʭ ʧʦʠʩʢʦʚʳʭ ʪʝʤ ʠ ʩʙʣʠʞʝʥʠʝ ʩ ʨʝʘʣʴʥʳʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. ʉʦʛʣʘʩʦʚʘʥʠʶ ʠ ʩʙʣʠʞʝʥʠʶ 
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ʫʯʝʙʥʦʛʦ ʠ ʨʝʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʩʚʷʱʘʶʪ 

ʩʚʦʠ ʫʩʠʣʠʷ ʩʦʚʤʝʩʠʪʝʣʠ ʢʘʬʝʜʨʳ, ʚʝʜʫʱʠʝ ʘʨʭʠ-

ʪʝʢʪʦʨʳ ʖ. ʄ. ɹʦʨʦʜʢʠʥ (1992 ï 1997), ʉ. ɻ.  ɹʫʨʘ-

ʚʯʝʥʢʦ (1990 ï 1995), ɺ. ɺ. ʂʫʮʝʚʠʯ (1987 ï 2012), 

ʆ. ʉ. ʉʣʝʧʮʦʚ (ʩ 1987), ɺ. ʇ. ʉʤʠʨʥʦʚ. ʉ 1999 ʛ. ʚ 

ʨʘʤʢʘʭ ʪʚʦʨʯʝʩʢʦʡ ʤʘʩʪʝʨʩʢʦʡ çɸʈʍ-44è ʢʘʬʝʜʨʦʡ 

ʦʨʛʘʥʠʟʦʚʘʥ ʬʠʣʠʘʣ ʥʘʫʯʥʦ-ʧʨʦʝʢʪʥʦʛʦ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʙʶʨʦ çʃʠʮʝʥʟʠʘʨʭè, ʝʛʦ ʚʦʟʛʣʘʚʣʷʝʪ ʆ. ʉ. 

ʉʣʝʧʮʦʚ, ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʧʨʠʚʣʝʢʘʶʪʩʷ ʘʨʭʠʪʝʢ-

ʪʦʨʳ-ʧʨʘʢʪʠʢʠ ï ʀ. ɸ. ʇʦʜʛʦʨʥʳʡ ʠ ɸ. ʃ. ɺʳʰʠʥ-

ʩʢʠʡ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʢʘ-

ʬʝʜʨʳ ʙʳʣʘ ʘʢʪʠʚʥʘʷ ʧʦʠʩʢʦʚʘʷ, ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʩʧʠʪʘʥʥʠʢʠ ʢʘʬʝʜʨʳ, ʧʦ-

ʣʫʯʘʷ ʫʯʝʥʫʶ ʩʪʝʧʝʥʴ ʢʘʥʜʠʜʘʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦ-

ʚʳʰʘʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʣʣʝʢʪʠʚʘ 

(ʉ. ɹ. ɿʠʤʠʥʘ, ɸ. ɺ. ʑʝʨʙʘʢʦʚ, ʊ. ɺ. ɹʫʣʳʯʝʚʘ, ɸ. 

ɸ. ʇʫʯʢʦʚ, ʉ. ɺ. ʉʝʤʢʘ, ʖ. ɺ. ʀʚʘʰʢʦ, ɽ. ɸ. ɻʦʨ-

ʙʠʢ, ʊ. ʅ. ʃʘʜʘʥ, ɻ. ʅ. ʋʰʘʢʦʚ, ʉ. ɸ. ʅʠʢʘʥʦʨʦʚ, 

ʧʦʟʞʝ ʅ. ʖ. ʄʝʞʝʥʥʘʷ). ʏʣʝʥʳ ʢʘʬʝʜʨʳ ʚʭʦʜʠʣʠ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʡ ʩʦʚʝʪ ʧʦ ʟʘʱʠʪʝ ʢʘʥʜʠʜʘʪʩʢʠʭ ʠ 

ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ (ɺ. ʀ. ɽʞʦʚ, ɺ. ʀ. ʊʠʤʦ-

ʬʝʝʥʢʦ, ʆ. ʉ. ʉʣʝʧʮʦʚ), ʤʝʪʦʜʠʯʝʩʢʫʶ ʢʦʤʠʩʩʠʶ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ (ʇ. ʇ. ɹʝʟʨʦʜʥʳʡ ï 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ), ʠʤʝʣʠ 

ʯʣʝʥʩʪʚʦ ʚ ʨʝʜʢʦʣʣʝʛʠʠ ʥʘʫʯʥʦʛʦ ʩʙʦʨʥʠʢʘ 

ʂʅʋʉɸ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘè, ʥʘʫʯʥʦʛʦ ʩʙʦʨʥʠʢʘ 

ʅʀʀʊʀɸɻ çʊʝʦʨʠʷ ʠ ʠʩʪʦʨʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘ-

ʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘè (ɺ. ʀ. ɽʞʦʚ, ɸ. ɸ. ʇʫʯʢʦʚ), ʥʘʫʯ-

ʥʦʛʦ ʠʟʜʘʥʠʷ çɸʨʭʠʪʝʢʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʋʢʨʘʠʥʳè 

(ɺ. ʀ. ʊʠʤʦʬʝʝʥʢʦ) [3, ʩ. 5]. 

ɺ 2010 ʛ. ʢʘʬʝʜʨʫ ʆʩʥʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʦʟʛʣʘʚʠʣ ʚʳʧʫʩʢʥʠʢ 

ʂʀʉʀ (1980) ʆʣʝʛ ʉʝʤʝʥʦʚʠʯ ʉʣʝʧʮʦʚ ï ʜʦʢʪʦʨ ʘʨ-

ʭʠʪʝʢʪʫʨʳ (2000), ʧʨʦʬʝʩʩʦʨ (2002), ʣʘʫʨʝʘʪ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʋʢʨʘʠʥʳ ʚ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢ-

ʪʫʨʳ (2000), ɿʘʩʣʫʞʝʥʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ʋʢʨʘʠʥʳ 

(2008), ʯʣʝʥ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʶʟʘ ʘʨʭʠʪʝʢʪʦʨʦʚ 

ʋʢʨʘʠʥʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʋʢʨʘʠʥʩʢʦʡ ʘʢʘʜʝ-

ʤʠʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʠ ʧʨʦʬʝʩʩʦʨ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʘʨʭʠʪʝʢʪʫʨʳ. ɸʚʪʦʨ ʙʦ-

ʣʝʝ 120 ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʫʯʥʳʭ ʤʦ-

ʥʦʛʨʘʬʠʡ, ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ. ɸʚʪʦʨ ʠ 

ʩʦʘʚʪʦʨ ʙʦʣʝʝ 330-ʪʠ ʧʨʦʝʢʪʦʚ ʞʠʣʠʱʥʦ-ʛʨʘʞʜʘʥ-

ʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʙʦʣʝʝ ʯʝʤ 50-ʪʠ ʛʦʨʦʜʘʭ ʠ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʋʢʨʘʠʥʳ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʩʨʝʜʠ ʢʦ-

ʪʦʨʳʭ ʦʢʦʣʦ 80 ʩʘʢʨʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʆʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ; ʘʨʭʠʪʝʢʪʫʨʘ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘ-

ʥʠʡ, ʠʭ ʪʠʧʦʣʦʛʠʷ; ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʠ ʛʦʨʦʜ-

ʩʢʦʡ ʟʘʩʪʨʦʡʢʠ; ʠʩʪʦʨʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʢʫʣʴʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʤʧʣʝʢʩʦʚ; ʠʟʦʙʨʝʪʘ-

ʪʝʣʴʩʪʚʦ; ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʠʩʪʝʤ. 

ʉ 2010 ʛ. ʙʳʣʘ ʠʥʠʮʠʠʨʦʚʘʥʘ ʠ ʩʧʣʘʥʠʨʦʚʘʥʘ 

ʨʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘ-

ʬʝʜʨʳ ʆʩʥʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʩʝʛʦ-

ʜʥʷʰʥʝʛʦ ʜʥʷ. ʉʝʛʦʜʥʷ ʢʘʬʝʜʨʘ ʜʦʩʪʦʡʥʦ ʧʨʦʜʦʣ-

ʞʘʝʪ ʜʝʣʦ, ʥʘʯʘʪʦʝ ʝʝ ʚʳʜʘʶʱʠʤʠʩʷ ʦʩʥʦʚʘʪʝʣʷʤʠ. 

ʂʘʬʝʜʨʘ ʆʩʥʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ï ʵʪʦ ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʠ ʩʘʤʘʷ ʙʦʣʴ-

ʰʘʷ ʢʘʬʝʜʨʘ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʬʘʢʫʣʴʪʝʪʝ. ʂʦʣʠ-

ʯʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʥʘ 

ʬʘʢʫʣʴʪʝʪʝ (ʙʦʣʝʝ 30-ʪʠ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴ-

ʥʘʷ ʯʘʩʪʴ ï ʵʪʦ ʧʨʘʢʪʠʢʫʶʱʠʝ ʘʨʭʠʪʝʢʪʦʨʳ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʚ ʩʦ-

ʩʪʘʚʝ ʢʘʬʝʜʨʳ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʙʳʣʦ ʩʦʟʜʘʥʦ ʩʝʢʮʠʶ ʨʠʩʫʥʢʘ ʠ ʞʠʚʦʧʠʩʠ. ɽʝ ʚʦʟ-

ʛʣʘʚʠʣ ʠʟʚʝʩʪʥʳʡ ʫʢʨʘʠʥʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ, ʭʫʜʦʞ-

ʥʠʢ ɺʘʩʠʣʠʡ ʂʨʠʯʝʚʩʢʠʡ. ɺ 1934 ʛʦʜʫ ʥʘ ʦʩʥʦʚʝ 

ʩʝʢʮʠʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʘʬʝʜʨʘ ʨʠʩʫʥʢʘ ʠ ʞʠ-

ʚʦʧʠʩʠ. ʇʝʨʚʳʤ ʝʝ ʟʘʚʝʜʫʶʱʠʤ ʩʪʘʣ ʭʫʜʦʞʥʠʢ-

ʛʨʘʬʠʢ ʀ. ʅ. ʇʣʝʱʠʥʩʴʢʠʡ, ʢʦʪʦʨʳʡ ʚʦʟʛʣʘʚʣʷʣ ʢʘ-

ʬʝʜʨʫ ʩ 1934 ʧʦ 1948 ʛʦʜʳ. 

ʕʪʦ ʙʳʣʘ ʧʝʨʚʘʷ ʢʘʬʝʜʨʘ ʨʠʩʫʥʢʘ ʠ ʞʠʚʦʧʠʩʠ 

ʚ ʩʦʩʪʘʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 

ʋʢʨʘʠʥʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʢʘʬʝʜʨʫ ʚʦʟʛʣʘʚʣʷʣʠ: ʧʨʦ-

ʬʝʩʩʦʨ ɼ. ʇ. ɾʘʣʢʦ-ʊʠʪʘʨʝʥʢʦ (1948-1949), ʜʦʮʝʥʪ 

ʖ. ʄ. ʇʝʪʨʦʚ (1949-1974), ɺ. ɺ. ʏʝʧʝʣʠʢ (1974-

1979), ʧʨʦʬʝʩʩʦʨ ʅ. ʌ. ɽʚʩʪʠʬʝʝʚ (1979-1990), ɺ. 

ɺ. ʉʘʚʯʝʥʢʦ (1990-1997) [1, ʩ. 77]. ʉ 1997 ʛʦʜʘ ʢʘ-

ʬʝʜʨʫ ʚʦʟʛʣʘʚʣʷʝʪ ʂʘʱʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠ-

ʨʦʚʠʯ ï ʜʝʢʘʥ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʜʦʢʪʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫʞʝʥʥʳʡ ʨʘʙʦʪ-

ʥʠʢ ʦʙʨʘʟʦʚʘʥʠʷ ʋʢʨʘʠʥʳ. 

ɺ 1994 ʛʦʜʫ ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʩʧʝʮʠʘʣʴʥʦʩʪʴ 

çʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʯʝʨʯʝʥʠʝè ʩʝʡʯʘʩ 

çʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʘ-

ʬʝʜʨʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʥʘ ʚʳʧʫʩʢʥʫʶ. ʇʝʨʚʳʡ ʚʳʧʫʩʢ 

ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʦʚʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩʦʩʪʦʷʣʩʷ ʚ 

1998 ʛʦʜʫ, ʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʚ 1999 ʛʦʜʫ. 

ɺ 1930 ʛʦʜʫ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʘʬʝʜʨʘ ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʆʨʛʘʥʠʟʘʪʦʨʦʤ ʠ ʧʝʨʚʳʤ 

ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʙʳʣ ʠʟʚʝʩʪʥʳʡ ʫʯʝʥʳʡ-

ʩʪʨʦʠʪʝʣʴ, ʧʨʦʬʝʩʩʦʨ ɺ. ɸ. ʆʙʨʝʤʩʴʢʠʡ. ɺ ʜʘʣʴ-

ʥʝʡʰʝʤ ʢʘʬʝʜʨʦʡ ʨʫʢʦʚʦʜʠʣʠ: ʧʨʦʬʝʩʩʦʨ ʅ. ɸ. ɼʦ-

ʤʠʣʦʚʩʢʠʡ, ʜʦʮʝʥʪʳ ɸ. ʅ. ʉʤʳʢ, ɸ. ʗ. ʍʦʨʭʦʪ 

(ʧʦʟʞʝ ʜʦʢʪʦʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ), ʧʨʦʬʝʩʩʦʨ 

ʅ. ɼ. ʇʣʝʭʦʚ, ʜʦʮʝʥʪʳ ʌ. ʊ. ʃʳʩʶʨʘ, ʇ. ʄ. ʏʝʨ-

ʥʳʰ, ʧʨʦʬʝʩʩʦʨ ʅ. ɸ. ʏʝʨʢʘʩʦʚ [1, ʩ. 75]. ʉ 1971 ʧʦ 

2009 ʛʦʜʳ ʢʘʬʝʜʨʦʡ ʟʘʚʝʜʦʚʘʣ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɸ. ʃ. ʇʦʜʛʦʨʥʳʡ. ʉ 2009 ʛʦʜʘ ʢʘ-

ʬʝʜʨʫ ʚʦʟʛʣʘʚʠʣ ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ ʇʣʦʩʢʠʡ ɺʠʪʘʣʠʡ ɸʣʝʢʩʝʝʚʠʯ. 

ɺ 1945 ʛʦʜʫ ʚ ʠʥʩʪʠʪʫʪʝ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʢʘ-

ʬʝʜʨʘ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʛʨʘʬʠʢʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ - ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦ-

ʤʝʪʨʠʠ, ʠʥʞʝʥʝʨʥʦʡ ʠ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ. ɽʝ ʦʨʛʘ-

ʥʠʟʘʪʦʨʦʤ ʙʳʣ ʠʟʚʝʩʪʥʳʡ ʫʯʝʥʳʡ, ʦʩʥʦʚʘʪʝʣʴ 

ʫʢʨʘʠʥʩʢʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦ-

ʤʝʪʨʠʠ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʢʘʜʝʤʠʠ ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʋʉʉʈ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ 

ʋʉʉʈ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ C. ʅ. 

ʂʦʣʦʪʦʚ (1880 - 1965), ʢʦʪʦʨʳʡ ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 20 ʣʝʪ (1945 - 1965). ʉ 1965 ʛʦʜʘ ʢʘ-

ʬʝʜʨʫ ʚʦʟʛʣʘʚʣʷʣ ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ 

ʋʉʉʈ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɺ. ɽ. 

ʄʠʭʘʡʣʝʥʢʦ [1, ʩ. 75]. ʉʝʛʦʜʥʷ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜ-

ʨʦʡ ï ʘʢʘʜʝʤʠʢ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʚʳʩʰʝʡ ʰʢʦʣʳ 

ʋʢʨʘʠʥʳ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʂʦ-

ʚʘʣʝʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ. 
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ʂʘʬʝʜʨʘ ʬʠʣʦʩʦʬʠʠ ʦʩʥʦʚʘʥʘ ʚ 1959 ʛʦʜʫ. ɿʘ-

ʚʝʜʫʶʱʠʤʠ ʢʘʬʝʜʨʳ ʙʳʣʠ: ʧʨʦʬʝʩʩʦʨ ɸ. ʀ. ʂʣʝʚ-

ʮʦʚ, ʧʨʦʬʝʩʩʦʨ ʅ. ʉ. ʉʚʠʜʣʦ. ʉ 1999 ʛʦʜʘ ʢʘʬʝʜʨʦʡ 

ʨʫʢʦʚʦʜʠʪ ʧʨʦʬʝʩʩʦʨ ʈʳʞʢʦ ɺʣʘʜʠʤʠʨ ɸʥʪʦʥʦʚʠʯ 

[2, ʩ. 107].  

1 ʘʧʨʝʣʷ 1983 ʛʦʜʘ ʚ ʩʦʩʪʘʚʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʂʠʝʚʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʘʬʝʜʨʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ, ʚ ʠʶʥʝ 2008 ʛʦʜʘ ʙʳʣʘ ʣʠʮʝʥʟʠʨʦʚʘʥʘ ʚ ʨʘʤ-

ʢʘʭ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ñɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦò, ʩʧʝʮʠʘ-

ʣʠʟʘʮʠʷ ñʃʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘò. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʢʘʬʝʜʨʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʧʫʩʢʘʝʪ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɻʨʘʜʦ-

ʩʪʨʦʠʪʝʣʴʩʪʚʦè, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʤʘʛʠʩʪʨʦʚ 

ʧʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ çʃʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘè. 

ɺ ʪʝʯʝʥʠʝ 23 ʣʝʪ ʩ 1983 ʛ. ʧʦ 2006 ʛ. ʢʘʬʝʜʨʫ 

ʚʦʟʛʣʘʚʣʷʣ ʜʦʢʪʦʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ, ʟʘʩʣʫ-

ʞʝʥʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ʋʢʨʘʠʥʳ, ʚʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ 

ʚ ʦʙʣʘʩʪʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʌʦʤʠʥ ʀʛʦʨʴ ɸʣʝʢ-

ʩʘʥʜʨʦʚʠʯ ïʦʩʥʦʚʘʪʝʣʴ ʢʘʬʝʜʨʳ. ʉ 2006 ʛ. ʧʦ ʠʶʥʴ 

2009 ʛ. ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʙʳʣ ʜʦʢʪʦʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ ʚ 

ʦʙʣʘʩʪʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʬʝʩʩʦʨ, ʥʘʨʦʜʥʳʡ 

ʘʨʭʠʪʝʢʪʦʨ ʋʢʨʘʠʥʳ, ʜʠʨʝʢʪʦʨ ʋʢʨʘʠʥʩʢʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠ-

ʪʫʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʦʜʦʚ çɻʀʇʈʆɻʈɸɼè ï ʖ. 

ʄ. ɹʝʣʦʢʦʥʴ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʣ ʥʘ ʢʘʬʝʜʨʝ, ʥʘʯʠʥʘʷ 

ʩ 1987 ʛ. [2, ʩ. 107]. 

 ɺ ʠʶʣʝ 2009 ʛʦʜʘ ʢʘʬʝʜʨʫ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʚʦʟʛʣʘʚʠʣʘ ʢʘʥʜʠʜʘʪ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ, 

ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʢʘʜʝʤʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʋʢʨʘ-

ʠʥʳ ʠ ɸʢʘʜʝʤʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʋʢʨʘʠʥʳ, ʧʦʯʝʪʥʳʡ 

ʧʨʦʬʝʩʩʦʨ ʂʅʋʉɸ ʄ. ʄ. ʂʫʰʥʠʨʝʥʢʦ, ʩ ʠʶʥʷ 

2015 ʛʦʜʘ ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʜʦʢʪʦʨ ʘʨʭʠʪʝʢ-

ʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ ʐʝʙʝʢ ʅʘʜʝʞʜʘ ʅʠʢʦʣʘʝʚʥʘ. 

ʂʘʬʝʜʨʘ ʜʠʟʘʡʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʥʘʯʘʣʘ 

ʩʚʦʶ ʨʘʙʦʪʫ ʩ 1990ʛ., ʟʘʚʝʜʫʶʱʠʡ ð ʜʦʢʪʦʨ ʘʨʭʠ-

ʪʝʢʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ ʊʠʤʦʭʠʥ ɺʠʢʪʦʨ ɸʣʝʢʩʘʥʜʨʦ-

ʚʠʯ. ʅʘʯʠʥʘʷ ʩ 1993ʛ. ʢʘʬʝʜʨʘ ʩʘʤʘ ʫʯʨʝʜʠʣʘ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʡ ʩʪʫʜʝʥʯʝʩʢʠʡ ʢʦʥʢʫʨʩ ñɸʈʊɽʂɸò. ɸ ʚ 

ʤʘʝ 2010 ʛʦʜʘ ʚ ʯʝʩʪʴ 20-ʣʝʪʠʷ ʢʘʬʝʜʨʳ ʜʠʟʘʡʥʘ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʂʅʋʉɸ ʢʘʬʝʜʨʘ ʦʨʛʘʥʠʟʦʚʘʣʘ 

ʠ ʧʨʦʚʝʣʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʬʝʩʪʠʚʘʣʴ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦ-ʜʠʟʘʡʥʝʨʩʢʠʭ ʰʢʦʣ ñDASFEST. 

ʂʘʬʝʜʨʘ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ 

ʥʦʚʦʡ ʢʘʬʝʜʨʦʡ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʥʘ ʩ 2011 ʛʦʜʘ ʥʘ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʂʠʝʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ. ɿʘʚʝ-

ʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ, ʜʦʢʪʦʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬʝʩ-

ʩʦʨ, ʯʣʝʥ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʶʟʘ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʋʢʨʘʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʘʨʭʠʪʝʢ-

ʪʫʨʳ, ʥʘʨʦʜʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ʋʢʨʘʠʥʳ ʇʘʥʯʝʥʢʦ 

ʊʘʤʘʨʘ ʌʝʜʦʪʦʚʥʘ. 

ʂʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʨʭʠ-

ʪʝʢʪʫʨʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʬʘʢʫʣʴʪʝʪʝ 

ʚ 2004 ʛʦʜʫ. ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ï ʜʦʢʪʦʨ ʘʨʭʠ-

ʪʝʢʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ ʊʦʚʙʠʯ ɺʘʣʝʨʠʡ ɺʘʩʠʣʴʝʚʠʯ. 

ʉʝʛʦʜʥʷ ʥʘ ʙʘʟʝ ʂʅʋʉɸ ʩʦʟʜʘʝʪʩʷ çʀʥʩʪʠʪʫʪ ʛʦ-

ʨʦʜʘè. 

ɿʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ 

(ʧʨʦʰʣʦʝ ʥʘʟʚʘʥʠʝ çʢʚʘʣʠʤʝʪʨʠʠè) ï ʜʦʢʪʦʨ ʘʨʭʠ-

ʪʝʢʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʶʟʘ ʘʨ-

ʭʠʪʝʢʪʦʨʦʚ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʋʢʨʘʠʥʩʢʦʡ ʘʢʘ-

ʜʝʤʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʂʦʚʘʣʴʩʢʠʡ ʃʝʦʥʠʜ ʅʠʢʦʣʘʝ-

ʚʠʯ. 

ʌʘʢʫʣʴʪʝʪ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʩʥʳʝ ʩʚʷʟʠ ʩ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʚʝʜʫʱʠʤʠ ʮʝʥ-

ʪʨʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ: ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

ʩʪʫʜʝʥʪʦʚ ʘʨʭʠʪʝʢʪʦʨʦʚ, ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

ʩʪʫʜʝʥʪʦʚ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʩ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ɸʚ-

ʩʪʨʠʠ, ɻʝʨʤʘʥʠʠ, ɹʝʣʴʛʠʠ, ʉʐɸ, ʂʘʥʘʜʳ ʠ ʜʨʫʛʠʭ 

ʩʪʨʘʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʚ ʂʅʋʉɸ ʙʳʣ, ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʪʘʢʠʤ ʦʩʪʘ-

ʝʪʩʷ ï ʤʦʱʥʝʡʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ, ʢʦʪʦ-

ʨʳʡ ʚʣʠʷʝʪ ʥʘ ʬʠʣʦʩʦʬʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʠ ʝʛʦ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ. ʂʅʋʉɸ ʧʨʝʜʩʪʘʚ-

ʣʷʣ ʋʢʨʘʠʥʫ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʩʦʶʟʥʦʤ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʙʲʝʜʠʥʝʥʠʠ,  ʠ ʧʦʵʪʦʤʫ ʥʘ ʙʘʟʝ 

ʂʅʋʉɸ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦ-

ʪʦʨʳʝ ʠʤʝʣʠ ʥʦʨʤʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʣʠʩʴ ʥʘ ʜʨʫʛʠʝ ʬʘʢʫʣʴʪʝʪʳ ʠ ʠʥʩʪʠʪʫʪʳ, ʢʦʪʦ-

ʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʧʦʣʥʷʣʠ ʪʦʣʴʢʦ ʩʚʦʶ ʚʘʨʠ-

ʘʪʠʚʥʫʶ ʯʘʩʪʴ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʂʅʋʉɸ ʙʳʣʠ 

ʧʦʩʪʦʷʥʥʳʤʠ ʫʯʘʩʥʠʢʘʤʠ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʳʭ ʤʠ-

ʥʠʩʪʝʨʩʢʠʭ ʢʦʤʠʩʩʠʡ ʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦʥʷʪʠʝ ʣʠʮʝʥ-

ʟʠʨʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥ-

ʥʦʛʦ, ʤʦʞʥʦ ʩʤʝʣʦ ʟʘʷʚʣʷʪʴ, ʯʪʦ ʂʅʋɹɸ ʩʝʛʦʜʥʷ 

ʷʚʣʷʝʪʩʷ ʬʣʘʛʤʘʥʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʋʢʨʘʠʥʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚʝʨʩʠʠ ʧʝʨʚʳʡ ʠʟ ʨʫʩʩʢʠʭ ʣʶʜʝʡ, ʧʦʙʳʚʘʚʰʠʡ ʚ ʀʥʜʠʠ, ʙʳʣ ʪʚʝʨʩʢʦʡ 

ʢʫʧʝʮ ɸʬʘʥʘʩʠʡ ʅʠʢʠʪʠʥ, ʘʚʪʦʨ ʟʥʘʤʝʥʠʪʦʛʦ çʍʦʞʝʥʠʷ ʟʘ ʪʨʠ ʤʦʨʷè.  ʆʜʥʘʢʦ ʧʦ ʥʘʢʦʧʣʝʥʥʳʤ ʢ ʥʘʩʪʦ-

ʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʚʝʜʝʥʠʷʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʨʫʩʩʢʠʝ ʧʦʧʘʣʠ ʚ ʀʥʜʠʶ ʟʘʜʦʣʛʦ ʜʦ ʧʫʪʝʰʝʩʪʚʠʷ 

çʪʚʝʨʝʪʠʥʘè. ʃʶʜʠ, ʦ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʜʪʠ ʨʝʯʴ, ʙʳʣʠ ʟʘʭʚʘʯʝʥʳ ʚ ʧʣʝʥ ʚʦ ʚʨʝʤʷ ʙʝʩʯʠʩʣʝʥʥʳʭ ʪʘʪʘʨʦ-

ʤʦʥʛʦʣʴʩʢʠʭ ʥʘʰʝʩʪʚʠʡ ʥʘ ʨʫʩʩʢʠʝ ʟʝʤʣʠ ʠ ʧʦʩʣʝ ʜʦʣʛʠʭ ʟʣʦʢʣʶʯʝʥʠʡ ʦʢʘʟʘʣʠʩʴ ʚ ʚʦʡʩʢʝ ɻʘʟʠ-ʄʘʣʠʢʘ, 

ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʰʪʫʨʤʝ ʠ ʚʟʷʪʠʠ ʩʪʦʣʠʮʳ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʫʪʚʝʨʞʜʝʥʠʶ ʥʦʚʦʡ ʜʠʥʘʩʪʠʠ 

ʊʫʛʣʘʢʠʜʦʚ ʠ ʥʦʚʦʤʫ ʚʦʟʚʳʰʝʥʠʶ ɼʝʣʠʡʩʢʦʛʦ ʩʫʣʪʘʥʘʪʘ. 

Abstract 

According to the most common version, the first of the Russian people who visited India was the Tver mer-

chant Athanasius Nikitin, the author of the famous "A Journey Beyond the Three Seas". However, according to 

the information accumulated to date, it can be assumed that the Russians came to India long before the journey of 

"tveretin." People were captured during numerous Tatar-Mongol invasions on Russian lands and after long mis-

adventures found themselves in the army of Gazi-Malik, took part in the assault and capture of the capital, which 

eventually led to the approval of the new Tughlak dynasty and the new rise of the Delhi sultanate. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʜʠʷ, ʨʦʩʩʠʡʩʢʦ-ʠʥʜʠʡʩʢʠʝ ʦʪʥʦʰʝʥʠʠ, ɻʠʡʘʩ ʘʜ-ʜʠʥ, ɸʤʠʨ ʍʦʩʨʦʚ ɼʝʭʣʝʚʠ, çɼʠ-

ʚʘʣʨʘʥʠ ʍʠʟʨ-ʭʘʥè, çʊʫʛʣʘʢ-ʥʘʤʘè  
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ʆ ʪʦʤ, ʯʪʦ ʠʟ ʥʘʩʠʣʴʥʦ ʫʚʝʜʝʥʥʳʭ ʚ ʧʣʝʥ ʤʦʥ-

ʛʦʣʘʤʠ ʨʫʩʩʢʠʭ ʣʶʜʝʡ ʩʦʟʜʘʚʘʣʠʩʴ ʛʚʘʨʜʝʡʩʢʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʩʪʨʘʥʘʭ ɺʦʩʪʦʢʘ ʠʟʚʝʩʪʥʦ ʜʘʚʥʦ. 

ʊʘʢ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʠʩʪʦʨʠʷ ʨʫʩʩʢʦʛʦ ʧʦʣʢʘ ʚ ʂʠ-

ʪʘʝ. ɽʛʦ ʠʩʪʦʨʠʷ ʧʦʜʢʨʝʧʣʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʣʝʪʦ-

ʧʠʩʠ çʖʘʥʴ ʰʠè ʠ  ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʝʡ [10, c. 361ï362].1 ʆ ʪʦʤ, ʯʪʦ ʨʫʩʩʢʠʝ ʤʦʛʣʠ 

ʧʦʩʝʪʠʪʴ ʀʥʜʠʶ ʫʞʝ ʚ XIIIïXIV  ʚʚ., ʚʧʝʨʚʳʝ ʫʢʘ-

ʟʘʣ ʄ. ʉ. ɹʦʜʥʘʨʩʢʠʡ, ʠʤʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʠʩʪʦʨʠʠ 

ʢʠʪʘʡʩʢʦʛʦ ʚʦʠʥʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʋʯʝʥʳʡ ʙʝʟ 

ʚʩʷʢʠʭ ʩʩʳʣʦʢ ʥʘ ʠʩʪʦʯʥʠʢʠ, ʚʠʜʠʤʦ, ʧʨʦʩʪʦ ʧʳʪʘ-

ʷʩʴ ʦʙʲʷʩʥʠʪʴ ʟʥʘʢʦʤʩʪʚʦ ʩ ʀʥʜʠʝʡ ʚ ʩʦʯʠʥʝʥʠʷʭ 

ʜʨʝʚʥʝʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʚʳʜʚʠʥʫʣ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝ, ʯʪʦ ʨʫʩʩʢʠʝ ʚʦʠʥʳ ʧʦʧʘʣʠ ʚ ʀʥʜʠʶ ʠʟ ʂʠʪʘʷ, 

ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʤ ʠʟ ʥʠʭ ʫʜʘʣʦʩʴ ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʚʝʨʥʫʪʴʩʷ ʥʘ ʈʦʜʠʥʫ ʠ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠʤʠ 

ʨʘʩʩʢʘʟʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʨʝʚʥʝʨʫʩʩʢʠʭ ʛʝʦʛʨʘ-

ʬʦʚ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ! çɿʘʚʦʝʚʘʥʠʝ ʨʫʩʩʢʠʭ 

ʢʥʷʞʝʩʪʚ ʤʦʥʛʦʣʘʤʠè, ð ʦʪʤʝʯʘʣ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, 

ð çʧʦʟʥʘʢʦʤʠʣʦ ʥʝ ʪʦʣʴʢʦ ʩ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʝʡ, 

ʥʦ ʠ ʩ ʀʥʜʠʝʡ ʠ ʂʠʪʘʝʤ. ʈʫʩʩʢʠʝ ʧʣʝʥʥʠʢʠ ʫʚʦʜʠ-

ʣʠʩʴ ʤʦʥʛʦʣʘʤʠ ʚ ʂʠʪʘʡ, ʦʪʢʫʜʘ ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʝʨʝ-

ʙʨʘʣʘʩʴ ʚ ʀʥʜʠʶ. ʀʟʨʝʜʢʘ ʚʦʟʚʨʘʱʘʷʩʴ ʥʘ ʨʦʜʠʥʫ, 

                                                           
1 ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʩʪʦʨʠʶ çʆʭʨʘʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʧʦʣʢʘè 

ʩʤ.: ɹʨʦʥʥʠʢʦʚ ɺ. ʃ. ʈʫʩʩʢʘʷ ʛʚʘʨʜʠʷ ʢʠʪʘʡʩʢʠʭ ʠʤʧʝʨʘ-

ʪʦʨʦʚ // çʍʵʡ ʜʘ ʰʠ ʣʶʵè: ʠʩʪʦʯʥʠʢ ʧʦ ʠʩʪʦʨʠʠ ʤʦʥʛʦʣʦʚ 

XIII  ʚ. ʄ., 2016. ʉ. 187ï211.  

ʦʥʠ ʧʨʠʥʦʩʠʣʠ ʠʟʚʝʩʪʠʷ ʦ ʩʪʨʘʥʘʭ ɺʦʩʪʦʢʘ ʠ ʜʦʨʦ-

ʛʘʭ ʢ ʥʠʤè [4, c. 18]. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʵʪʘ ʪʦʯʢʘ 

ʟʨʝʥʠʷ ʚʚʠʜʫ ʝʸ ʥʝʜʦʢʘʟʫʝʤʦʩʪʠ ʥʝ ʠʤʝʣʘ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʝʡ. 

ʅʘʜʦ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʩʦʦʙʱʝʥʠʷʭ 

çʖʘʥʴ ʰʠè ʥʝʪ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʯʘʩʪʠʠ 

çʆʭʨʘʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʧʦʣʢʘè ʚ ʟʘʚʦʝʚʘʪʝʣʴʥʳʭ ʧʦ-

ʭʦʜʘʭ ʤʦʥʛʦʣʦʚ ʠ ʜʘʞʝ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʨʫʩʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʜʦ 1330 ʛ. ɺʩʝ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʨʫʩʩʢʠʝ ʚʦʠʥʳ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʵʢʩʧʘʥ-

ʩʠʠ ʚʝʣʠʢʠʭ ʭʘʥʦʚ, ʙʘʟʠʨʫʶʪʩʷ ʣʠʰʴ ʥʘ ʢʦʩʚʝʥʥʳʭ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ɼʞʦʚʘʥʥʠ ʇʣʘʥʦ ʂʘʨʧʠʥʠ ʦʪ-

ʤʝʯʘʣ:  çʀ ʚʦʪ ʯʝʛʦ ʊʘʪʘʨʳ ʪʨʝʙʫʶʪ ʦʪ ʥʠʭ (ʥʘʨʦ-

ʜʦʚ, ʢʦʪʦʨʳʝ ʠʤ ʧʦʢʦʨʠʣʠʩʴ. ð ɺ. ɹ.): ʯʪʦʙʳ ʦʥʠ 

ʰʣʠ ʩ ʥʠʤʠ ʚ ʚʦʡʩʢʝ ʧʨʦʪʠʚ ʚʩʷʢʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʦ-

ʛʜʘ ʠʤ ʫʛʦʜʥʦ, ʠ ʯʪʦʙʳ ʦʥʠ ʜʘʚʘʣʠ ʠʤ ʜʝʩʷʪʫʶ 

ʯʘʩʪʴ ʦʪ ʚʩʝʛʦ, ʢʘʢ ʦʪ ʣʶʜʝʡ, ʪʘʢ ʠ ʦʪ ʠʤʫʱʝʩʪʚʘ. 

ʀʤʝʥʥʦ ʦʥʠ ʦʪʩʯʠʪʳʚʘʶʪ ʜʝʩʷʪʴ ʦʪʨʦʢʦʚ ʠ ʙʝʨʫʪ 

ʦʜʥʦʛʦ, ʠ ʪʦʯʥʦ ʪʘʢ ʞʝ ʧʦʩʪʫʧʘʶʪ ʠ ʩ ʜʝʚʫʰʢʘʤʠ; 

ʦʥʠ ʦʪʚʦʟʷʪ ʠʭ ʚ ʩʚʦʶ ʩʪʨʘʥʫ ʠ ʜʝʨʞʘʪ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʙʦʚ. ʆʩʪʘʣʴʥʳʭ ʦʥʠ ʩʯʠʪʘʶʪ ʠ ʨʘʩʧʨʝʜʝʣʷʶʪ ʩʦ-

ʛʣʘʩʥʦ ʩʚʦʝʤʫ ʦʙʳʯʘʶ. ɸ ʢʦʛʜʘ ʦʥʠ ʧʦʣʫʯʘʪ ʧʦʣ-

ʥʫʶ ʚʣʘʩʪʴ ʥʘʜ ʥʠʤʠ, ʪʦ, ʝʩʣʠ ʯʪʦ ʠ ʦʙʝʱʘʣʠ ʠʤ, ʥʝ 
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ʠʩʧʦʣʥʷʶʪ ʥʠʯʝʛʦ, ʥʦ ʧʳʪʘʶʪʩʷ ʧʦʚʨʝʜʠʪʴ ʠʤ ʚʩʝ-

ʚʦʟʤʦʞʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʢʘʢʠʝ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʤʦʛʫʪ ʥʘʡʪʠ ʧʨʦʪʠʚ ʥʠʭ. ʅʘʧʨʠʤʝʨ, ʚ ʙʳʪ-

ʥʦʩʪʴ ʥʘʰʫ ʚ ʈʫʩʩʠʠ, ʙʳʣ ʧʨʠʩʣʘʥ ʪʫʜʘ ʦʜʠʥ ʉʘʨ-

ʨʘʮʠʥ, ʢʘʢ ʛʦʚʦʨʠʣʠ, ʠʟ ʧʘʨʪʠʠ ʂʫʡʶʢ-ʢʘʥʘ ʠ ɹʘʪʫ, 

ʠ ʵʪʦʪ ʥʘʤʝʩʪʥʠʢ ʫ ʚʩʷʢʦʛʦ ʯʝʣʦʚʝʢʘ, ʠʤʝʚʰʝʛʦ 

ʪʨʝʭ ʩʳʥʦʚʝʡ, ʙʨʘʣ ʦʜʥʦʛʦ, ʢʘʢ ʥʘʤ ʛʦʚʦʨʠʣʠ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ; ʚʤʝʩʪʝ ʩ ʪʝʤ ʦʥ ʫʚʦʜʠʣ ʚʩʝʭ ʤʫʞʯʠʥ, ʥʝ 

ʠʤʝʚʰʠʭ ʞʝʥ, ʠ ʪʦʯʥʦ ʪʘʢ ʞʝ ʧʦʩʪʫʧʘʣ ʩ ʞʝʥʱʠ-

ʥʘʤʠ, ʥʝ ʠʤʝʚʰʠʤʠ ʟʘʢʦʥʥʳʭ ʤʫʞʝʡ, ʘ ʨʘʚʥʳʤ ʦʙ-

ʨʘʟʦʤ ʚʳʩʝʣʷʣ ʦʥ ʠ ʙʝʜʥʳʭ, ʢʦʪʦʨʳʝ ʩʥʠʩʢʠʚʘʣʠ 

ʩʝʙʝ ʧʨʦʧʠʪʘʥʠʝ ʥʠʱʝʥʩʪʚʦʤè [15, c. 56]. ʇʦ ʤʥʝ-

ʥʠʶ ʀ. ɼ. ɹʝʣʷʝʚʘ, ʜʘʥʥʳʡ ʦʪʨʳʚʦʢ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ɹʳʪʳʡ ʠ ɻʫʶʢ (ʚʦ ʚʣʘʜʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʂʠʪʘʷ) ʦʪʧʨʘʚ-

ʣʷʣʠ ʥʘ ʈʫʩʴ ʥʘʙʦʨʱʠʢʦʚ ʜʣʷ ʩʚʦʠʭ ʘʨʤʠʡ [3, c. 54ï

55].  

ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʍʫʙʠʣʘʝ ʚ ʚʦʡʩʢʝ ʚʝ-

ʣʠʢʦʛʦ ʭʘʥʘ ʠʤʝʣʠʩʴ ʘʣʘʥʩʢʠʝ ʚʦʠʥʩʢʠʝ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ (ʦʙ ʘʣʘʥʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʩʦʦʙʱʘʝʪʩʷ ʚ 

ʣʝʪʦʧʠʩʠ çʖʘʥʴ ʰʠè ʠ çʂʥʠʛʝ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʤʠʨʘè ʄʘʨʢʦ ʇʦʣʦ), ʠʟ ʯʝʛʦ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚ ʟʘʚʦʝʚʘʪʝʣʴʥʳʭ ʧʦʭʦʜʘʭ 

ʫʯʘʩʪʚʦʚʘʣʠ ʠ ʨʫʩʩʢʠʝ ʚʦʠʥʳ, ʪʘʢ ʢʘʢ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʘʣʘʥʩʢʠʡ ʠ ʨʫʩʩʢʠʡ ʧʦʣʢʠ ʜʝʡʩʪʚʦʚʘʣʠ ʩʦʚʤʝʩʪʥʦ ʠ 

ʠʤʝʣʠ ʝʜʠʥʦʝ ʢʦʤʘʥʜʦʚʘʥʠʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʫʶ ʟʳʙʢʫʶ ʜʦʢʘʟʘʪʝʣʴʥʫʶ 

ʙʘʟʫ, ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʟʘʭʚʘ-

ʯʝʥʥʳʝ ʥʘ ʈʫʩʠ ʥʝʚʦʣʴʥʠʢʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ 

ʟʘʚʦʝʚʘʪʝʣʴʥʳʭ ʧʦʭʦʜʘʭ ʚʝʣʠʢʠʭ ʭʘʥʦʚ ʫʞʝ ʩʦ ʚʪʦ-

ʨʦʡ ʧʦʣʦʚʠʥʳ XIII  ʚ. ʊʘʢ ʅ. ʀ. ʄʦʥʘʩʪʳʨʝʚ ʧʠʩʘʣ, 

ʯʪʦ ʨʘʟ ʨʫʩʩʢʠʝ ʢʦʥʪʠʥʛʝʥʪʳ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ 

ʚʦʡʩʢ ɿʦʣʦʪʦʡ ʦʨʜʳ, ʥʦ ʧʦ ʢʦʤʘʥʜʝ ʦʪ ʤʦʥʛʦʣʴ-

ʩʢʦʛʦ ʠʤʧʝʨʘʪʦʨʘ ʦʥʠ ʚʢʣʶʯʘʣʠʩʴ ʠ ʚ ʩʦʩʪʘʚ ʝʛʦ ʘʨ-

ʤʠʠ. ɺ ʵʪʦʤ ʢʘʯʝʩʪʚʝ ʦʥʠ ʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʧʦʢʦʨʝ-

ʥʠʠ ʠʤʧʝʨʠʠ ʉʫʥ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʷ ʜʦ-

ʢʘʟʘʪʝʣʴʩʪʚ ʫʯʘʩʪʠʷ ʨʫʩʩʢʠʭ ʚ ʩʪʦʣʴ ʚʘʞʥʳʭ 

ʩʦʙʳʪʠʷʭ, ʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʣʝʪʦ-

ʧʠʩʮʳ, ʧʦʩʯʠʪʘʚ ʩʣʫʞʝʥʠʝ ʷʟʳʯʝʩʢʦʤʫ ʚʣʘʩʪʝʣʠʥʫ 

çʜʝʣʦʤ ʙʦʛʦʤʝʨʟʢʠʤè ʧʨʝʜʧʦʯʣʠ ʫʤʦʣʯʘʪʴ ʦʙ ʵʪʠʭ 

ʜʝʣʘʭ, ʘ ʚ ʢʠʪʘʡʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʨʦ-

ʩʪʦ ʝʱʝ ʥʝ ʥʘʡʜʝʥʳ [14, c. 1]. ɺ ʨʘʙʦʪʘʭ ʜʘʣʴʥʝʡ-

ʰʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʛʠʧʦʪʝʟʘ ʦʙʨʘʩʪʘʣʘ ʚʩʝ ʥʦ-

ʚʳʤʠ ʠ ʥʦʚʳʤʠ, ʥʦ ʪʘʢʠʤʠ ʞʝ ʫʤʦʟʨʠʪʝʣʴʥʳʤʠ ʧʦ-

ʜʨʦʙʥʦʩʪʷʤʠ. ʇʦ ʤʥʝʥʠʶ ʉ. ʅ. ʄʘʨʢʦʚʘ, ʨʫʩʩʢʠʝ, 

ʩʚʝʟʝʥʥʳʝ ʧʨʠ ʍʫʙʠʣʘʝ ʚ ʇʝʢʠʥ ʠ ʜʨʫʛʠʝ ʛʦʨʦʜʘ, 

ʫʯʘʩʪʚʦʚʘʣʠ ʚʦ ʚʩʝʭ ʟʘʚʦʝʚʘʪʝʣʴʥʳʭ ʧʦʭʦʜʘʭ ʤʦʥ-

ʛʦʣʦʚ, ʢʦʪʦʨʳʝ ʜʦʙʠʨʘʣʠʩʴ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʧʣʦʪʴ ʜʦ 

ʎʝʡʣʦʥʘ [13, c. 221].  ɼʨʫʛʦʡ ʘʚʪʦʨ ʉ. ʉ. ɹʘʣʤʘʩʦʚ 

ʫʢʘʟʳʚʘʣ, ʯʪʦ ʧʝʨʚʳʝ ʥʝʚʦʣʴʥʠʢʠ, ʚʟʷʪʳʝ ʧʨʠ ʙʘʪʳ-

ʝʚʦʤ ʥʘʰʝʩʪʚʠʠ ʠ ʚʢʣʶʯʝʥʥʳʝ ʚ ʩʦʩʪʘʚ ʚʦʠʥʩʢʠʭ 

ʢʦʥʪʠʥʛʝʥʪʦʚ ʠʤʧʝʨʠʠ ʖʘʥʴ, ʚ ʪʝʯʝʥʠʝ ʧʷʪʠʜʝʩʷʪʠ 

ʣʝʪ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʘʩʩʠʤʠʣʠʨʦʚʘʥʳ ʠʣʠ ʧʝʨʝ-

ʙʠʪʳ ʚ ʟʘʚʦʝʚʘʪʝʣʴʥʳʭ ʧʦʭʦʜʘʭ ʤʦʥʛʦʣʦʚ ʚ ʀʥʜʠʶ 

ʠ ʀʥʜʦʥʝʟʠʶ [2, c. 9]. 

ʇʨʦʪʠʚ ʪʘʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʨʝʰʠʪʝʣʴʥʦ ʚʳʩʪʫ-

ʧʠʣ ɺ. ɸ. ʂʫʯʢʠʥ. ɻʦʚʦʨʷ ʦ ʟʘʚʦʝʚʘʪʝʣʴʥʳʭ ʧʦʭʦʜʘʭ 

ʍʫʙʠʣʘʷ, ʦʥ ʧʠʩʘʣ: çɺʦ ʚʩʝʭ ʵʪʠʭ ʧʦʭʦʜʘʭ ʚʦʚʩʝ ʥʝ 

ʫʯʘʩʪʚʦʚʘʣʠ ʨʫʩʩʢʠʝ ʧʦʣʢʠ. ɿʦʣʦʪʘʷ ʆʨʜʘ, ʢʦʪʦʨʦʡ 

ʧʦʜʯʠʥʷʣʠʩʴ ʨʫʩʩʢʠʝ ʟʝʤʣʠ, ʫʞʝ ʚ 60-ʭ ʛʛ. XIII ʚ. 

ʚʳʜʝʣʠʣʘʩʴ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʟ ʩʦʩʪʘʚʘ 

ʄʦʥʛʦʣʴʩʢʦʡ ʠʤʧʝʨʠʠ ʠ ʥʝ ʜʦʣʞʥʘ ʙʳʣʘ ʧʦʩʳʣʘʪʴ 

ʚʦʡʩʢʘ, ʥʫʞʥʳʝ ʧʝʢʠʥʩʢʦʤʫ ʧʨʘʚʠʪʝʣʶ ʜʣʷ ʨʝʘʣʠ-

ʟʘʮʠʠ ʩʚʦʠʭ ʟʘʚʦʝʚʘʪʝʣʴʥʳʭ ʧʣʘʥʦʚ. ʍʫʙʠʣʘʡ ʫʜʦ-

ʚʣʝʪʚʦʨʷʣʩʷ ʤʦʥʛʦʣʴʩʢʠʤʠ ʠ ʢʠʪʘʡʩʢʠʤʠ ʢʦʥʪʠʥ-

ʛʝʥʪʘʤʠè [12, c. 7]. ʇʦʜʜʝʨʞʠʚʘʝʪ ʧʦʟʠʮʠʶ ʦ ʪʦʤ, 

ʯʪʦ ʜʦ 1330 ʛ. ʤʳ ʥʝ ʠʤʝʝʤ ʥʠʢʘʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʦ 

ʨʫʩʩʢʠʭ ʚʦʡʩʢʘʭ ʚ ʂʠʪʘʝ ʠ ʈ. ʖ. ʇʦʯʝʢʘʝʚ, ʢʦʪʦʨʳʡ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʠʭ ʧʦʷʚʣʝʥʠʝ ʚ ʇʦʜʥʝʙʝʩʥʦʡ ʥʘʧʨʷ-

ʤʫʶ ʩʚʷʟʘʥʦ ʩ ʪʚʝʨʩʢʠʤ ʚʦʩʩʪʘʥʠʝʤ 1327 ʛ. ɿʘʭʚʘ-

ʯʝʥʥʳʝ ʭʘʥʦʤ ʋʟʙʝʢʦʤ ʧʣʝʥʥʳʝ ʙʳʣʠ ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʧʝʨʝʜʘʥʳ ʶʘʥʴʩʢʦʤʫ ʠʤʧʝʨʘʪʦʨʫ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʭ ʜʘʨʦʚ [16, c. 37; 17, c. 270].  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʈʫʩʴʶ ʠ ʀʥ-

ʜʠʝʡ ʠʤʝʣʠ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʜʦ ʟʥʘʤʝʥʠʪʦʛʦ çʭʦʞʝ-

ʥʠʷè. ʇʨʠʙʳʪʠʝ ʨʫʩʩʢʠʭ ʚ ʀʥʜʠʶ ʚ ʧʝʨʠʦʜ ʠʛʘ 

ʧʨʝʜʩʢʘʟʳʚʘʣʦʩʴ ʠʩʪʦʨʠʢʘʤʠ, ʠ ʢʦʛʜʘ ʚ ʉʉʉʈ 

ʆ. ʌ. ʉʦʣʦʚʴʝʚ ʧʠʩʘʣ, ʯʪʦ çʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʘʪ ʚ ʜʨʝʚʥʠʭ 

ʨʫʢʦʧʠʩʷʭ ʩʚʝʜʝʥʠʷ ʦ ʧʦʩʝʱʝʥʠʠ ʀʥʜʠʠ ʨʫʩʩʢʠʤʠ 

ʪʦʨʛʦʚʳʤʠ ʣʶʜʴʤʠ ʝʱʸ ʚ XIIIïXIV  ʚʚ.è [18, c. 12], 

ʪʦ ʥʘ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ ʧʣʘʥʝʪʳ ʠʥʜʠʡʩʢʘʷ ʠʩʪʦʨʠʢ 

ʇ. ʄ. ʂʝʤʧ ʫʞʝ ʟʘʢʘʥʯʠʚʘʣʘ ʩʚʦʡ ʪʨʫʜ, ʢʦʪʦʨʦʤʫ 

ʙʫʜʝʪ ʩʫʞʜʝʥʦ ʠʟʤʝʥʠʪʴ ʚʟʛʣʷʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʥʘ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʦʪʥʦʰʝʥʠʡ ʜʚʫʭ ʩʪʨʘʥ.  

ʄʦʥʛʦʣʴʩʢʦʝ ʥʘʰʝʩʪʚʠʝ ʩʥʘʯʘʣʘ ʨʘʟʨʫʰʠʣʦ 

ʚʩʝ ʩʣʦʞʠʚʰʠʝʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʈʫʩʴʶ ʠ ɺʦʩʪʦʢʦʤ. ʄʦʥʛʦʣʘʤ ʫʜʘʣʦʩʴ ʧʦʜʯʠʥʠʪʴ 

ʜʨʝʚʥʝʨʫʩʩʢʠʝ ʢʥʷʞʝʩʪʚʘ, ʦʜʥʘʢʦ ʠʭ ʧʦʭʦʜʳ ʧʨʦ-

ʪʠʚ ɼʝʣʠʡʩʢʦʛʦ ʩʫʣʪʘʥʘʪʘ ʚ XIIIïXIV  ʚʚ. ʙʳʣʠ ʦʪ-

ʨʘʞʝʥʳ ʵʥʝʨʛʠʯʥʳʤʠ ʠʥʜʠʡʩʢʠʤʠ ʧʦʣʢʦʚʦʜʮʘʤʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ ʥʘʰʝʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ 

ɻʘʟʠ-ʄʘʣʠʢʦʤ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʞʝ ʠʤʝʥʥʦ ɿʦʣʦʪʘʷ 

ʦʨʜʘ ʩʪʘʣʘ ʦʩʥʦʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʛʠʩʪʨʘʣʴʶ, 

ʩʦʝʜʠʥʷʶʱʝʡ ɺʦʩʪʦʢ ʠ ɿʘʧʘʜ. ʂʘʢ ʦʪʤʝʯʘʣ ɺ. ʂ. 

ʐʦʭʠʥ: çʆʧʦʩʨʝʜʦʚʘʥʥʳʝ ʩʚʷʟʠ ʩ ʀʥʜʠʝʡ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʟʘʤʝʪʥʦ ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ ʚ ʵʧʦʭʫ ɿʦʣʦ-

ʪʦʡ ʆʨʜʳ, ʚʦʚʣʝʢʘʚʰʝʡ ʈʫʩʴ ʚ ʠʥʪʝʥʩʠʚʥʳʡ ʪʦʨʛʦ-

ʚʳʡ ʦʙʤʝʥ ʩ ɺʦʩʪʦʢʦʤ ʯʝʨʝʟ ʉʨʝʜʥʶʶ ɸʟʠʶ, ʥʠʟʦ-

ʚʴʷ ɺʦʣʛʠ ʠ ɼʦʥʘè. ʅʦʚʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʘʨʪʝʨʠʠ 

ʩʜʝʣʘʣʠ ʚʦʟʤʦʞʥʳʤʠ ʪʦʨʛʦʚʣʶ ʜʘʞʝ ʩ ʪʘʢʠʤʠ ʦʪ-

ʜʘʣʝʥʥʳʤʠ ʟʝʤʣʷʤʠ ʢʘʢ ʄʝʞʜʫʨʝʯʴʝ, ʇʝʨʝʜʥʷʷ 

ɸʟʠʷ ʠ ɽʛʠʧʝʪ. ʉʫʱʝʩʪʚʦʚʘʣʠ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʢʦʥ-

ʪʘʢʪʳ ʤʝʞʜʫ ʠʥʜʠʡʩʢʠʤʠ ʩʫʣʪʘʥʘʤʠ ʠ ʭʘʥʘʤʠ ɿʦ-

ʣʦʪʦʡ ʆʨʜʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʉʘʨʘʡ-ɹʘʪʫ ʠʤʝʣʠʩʴ 

ʪʦʨʛʦʚʳʝ ʧʦʜʚʦʨʴʷ ʢʘʢ ʨʫʩʩʢʠʭ, ʪʘʢ ʠ ʠʥʜʠʡʩʢʠʭ 

ʪʦʨʛʦʚʮʝʚ. ʆʧʠʩʘʥʠʝ ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʪʘʪʘʨʘʤʠ ʠ 

ʠʥʜʠʡʮʘʤʠ ʦʩʪʘʚʠʣ ʘʨʘʙʩʢʠʡ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢ ʀʙʥ 

ɹʘʪʪʫʪʘ, ʧʦʩʝʪʠʚʰʠʡ ɿʦʣʦʪʫʶ ʆʨʜʫ ʚ ʪʨʠʜʮʘʪʳʭ 

ʛʦʜʘʭ XIV  ʚ. ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʦʨʜʳʥʮʳ ʧʨʦʜʘʚʘʣʠ ʚ 

ʀʥʜʠʶ ʦʛʨʦʤʥʳʝ ʪʘʙʫʥʳ ʣʦʰʘʜʝʡ (ʧʦ ʰʝʩʪʴ ʪʳʩʷʯ 

ʛʦʣʦʚ), ʠʥʜʠʡʩʢʠʝ ʞʝ ʢʫʧʮʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦ-

ʟʠʣʠ ʧʨʷʥʦʩʪʠ. ʊʦʨʛʦʚʳʝ ʧʫʪʠ ʧʨʦʣʝʛʘʣʠ ʠʟ ʇʦʚʦʣ-

ʞʴʷ ʯʝʨʝʟ ɼʝʨʙʝʥʪ, ɹʘʢʫ ʠ ʐʝʤʘʭʫ ʠʣʠ ʯʝʨʝʟ ʉʨʝʜ-

ʥʶʶ ɸʟʠʶ. ʇʦʢʨʦʚʠʪʝʣʝʤ ʪʦʨʛʦʚʣʠ, ʧʦ ʩʣʦʚʘʤ ʧʫ-

ʪʝʰʝʩʪʚʝʥʥʠʢʘ, ʙʳʣ ʠʥʜʠʡʩʢʠʡ ʧʨʘʚʠʪʝʣʴ 

ʄʫʭʘʤʤʝʜ ʊʫʛʣʘʢ. ʆ ʙʦʣʴʰʦʤ ʨʘʟʚʠʪʠʠ ʪʦʨʛʦʚʳʭ 

ʩʚʷʟʝʡ ʇʦʚʦʣʞʴʷ ʩ ʖʞʥʦʡ ɸʟʠʝʡ ʛʦʚʦʨʷʪ ʠ ʜʘʥʥʳʝ 

ʘʨʭʝʦʣʦʛʠʠ: ʢ ʜʘʥʥʦʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʷʪʩʷ  ʢʣʘʜʳ 

ʠʥʜʠʡʩʢʠʭ ʟʦʣʦʪʳʭ ʤʦʥʝʪ (ʥʘʧʨʠʤʝʨ, ʫ ʜʝʨʝʚʥʠ ʊʝ-

ʥʠʰʝʚʦ), ʚ ʉʘʨʘʝ ʪʘʢʞʝ ʥʘʡʜʝʥʳ ʤʦʥʝʪʳ ɸʣʘ-ʫʜ-

ɼʠʥʘ ʠ ʄʫʭʘʤʤʝʜʘ, ʦʪʯʝʢʘʥʝʥʥʳʝ ʚ ɼʝʣʠ ʚ XIIIï

XIV  ʚʚ. [18, c. 10ï11; 20, c. 4; 6, c. 276; 5, c. 16] ʆ 

ʪʦʤ, ʯʪʦ ʨʫʩʩʢʠʝ ʧʦʣʦʪʥʷʥʳʝ ʠ ʣʴʥʷʥʳʝ ʪʢʘʥʠ ʮʝ-

ʥʠʣʠʩʴ ʠʥʜʠʡʮʘʤʠ ʦʪʤʝʯʘʣʠ ʚ XIV  ʚ. ʝʛʠʧʝʪʩʢʠʡ 
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ʫʯʝʥʳʡ ʘʣʴ-ʆʤʘʨʠ ʠ ʘʨʘʙʩʢʠʡ ʛʝʦʛʨʘʬ ʐʝʛʘʙ ʵʜ-

ɼʠʥ [18, c. 11].    

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʠ ʧʝʨʚʦʝ ʫʧʦʤʠʥʘʥʠʝ ʀʥ-

ʜʠʠ ʚ ʨʫʩʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʦʪʥʦʩʠʪʩʷ ʢ ʵʪʦʤʫ ʞʝ 

ʚʨʝʤʝʥʠ. ɺ ʥʦʚʛʦʨʦʜʩʢʦʡ ʠ ʧʩʢʦʚʩʢʦʡ ʣʝʪʦʧʠʩʷʭ 

ʧʦʜ 1352 ʛ. ʩʦʦʙʱʘʝʪʩʷ ʦʙ ʵʧʠʜʝʤʠʠ ʯʫʤʳ, ʦʙʨʫ-

ʰʠʚʰʝʡʩʷ ʥʘ ʩʪʨʘʥʫ: çʅʝʮʠʠ ʛʣʘʛʦʣʶʪ ʪʦʪ ʤʦʨ ʧʦ-

ʰʝʣ ʠʟ ʠʥʜʠʡʩʢʦʡ ʩʪʨʘʥʳ, ʦʪ ʉʦʣʥʮʘ-ʛʨʘʜʘ (ɻʝʣʠʦ-

ʧʦʣʴ ð ʩʢʘʟʦʯʥʘʷ ʩʪʨʘʥʘ, ʫʧʦʤʠʥʘʝʤʘʷ ʚ ʩʨʝʜʥʝʚʝ-

ʢʦʚʳʭ ʣʝʛʝʥʜʘʭ ʦ ʧʦʭʦʜʘʭ ɸʣʝʢʩʘʥʜʨʘ 

ʄʘʢʝʜʦʥʩʢʦʛʦ ʥʘ ʀʥʜʠʶ. ð ɺ. ɹ.)è [20, c. 4; 5, c. 

17].  

ʈʫʩʩʢʠʝ ʣʶʜʠ, ʦʜʥʘʢʦ, ʟʘʯʘʩʪʫʶ ʷʚʣʷʣʠʩʴ ʥʝ 

ʩʫʙʲʝʢʪʘʤʠ, ʘ ʧʨʝʜʤʝʪʘʤʠ ʚ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ 

ʩ ʠʥʜʠʡʮʘʤʠ. ɿʘʭʚʘʯʝʥʥʳʝ ʪʘʪʘʨʦ-ʤʦʥʛʦʣʘʤʠ ʧʣʝʥ-

ʥʠʢʠ ʧʦʢʫʧʘʣʠʩʴ ʭʠʚʠʥʩʢʠʤʠ ʢʫʧʮʘʤʠ. ʊʘʢʞʝ 

ʭʠʚʠʥʮʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʩʪʝʤʳ ʦʪʢʫʧʦʚ (ʚʥʝʩʝʥʠʷ ʚ 

ʢʘʟʥʫ ʦʨʜʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʫʤʤ) ʧʦʣʫʯʘʣʠ ʚ ʩʚʦʠ 

ʨʫʢʠ ʧʨʘʚʦ ʩʙʦʨʘ ʜʘʥʠ ʩ ʨʫʩʩʢʠʭ ʢʥʷʞʝʩʪʚ. ʇʦʣʴʟʫ-

ʷʩʴ ʪʘʢʦʡ ʧʨʠʚʠʣʝʛʠʝʡ, ʧʦ ʩʣʦʚʘʤ ʣʝʪʦʧʠʩʮʘ, ʦʥʠ 

çʙʨʘʣʠ ʥʝʫʤʝʨʝʥʥʳʝ ʨʦʩʪʳè, ʪʦ ʝʩʪʴ ʧʨʦʮʝʥʪʳ ʥʘ 

ʚʥʝʩʝʥʥʫʶ ʠʤʠ ʞʝ ʩʫʤʤʫ ʦʪʢʫʧʘ. ɽʩʣʠ ʢʪʦ-ʪʦ ʙʳʣ 

ʥʝ ʚ ʩʠʣʘʭ ʦʧʣʘʪʠʪʴ ʥʘʣʦʛ, ʪʦ ʦʥ ʟʘʙʠʨʘʣʩʷ ʚ ʨʘʙ-

ʩʪʚʦ (ʵʪʦ ʠ ʚʳʟʚʘʣʦ ʚʦʩʩʪʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘʭ 

ʈʫʩʠ: ʚ ʈʦʩʪʦʚʝ, ɺʣʘʜʠʤʠʨʝ, ʉʫʟʜʘʣʝ). ɺ 1273 ʛ. ʦʜ-

ʥʘʢʦ, ʭʘʥ ʄʝʥʛʫ-ʊʠʤʫʨ ʟʘʧʨʝʪʠʣ ʭʠʚʠʥʮʘʤ ʙʨʘʪʴ 

ʦʪʢʫʧʘ, ʥʦ ʧʨʠʪʦʢ ʨʘʙʦʚ ʚʩʝ ʨʘʚʥʦ ʥʝ ʧʨʝʢʨʘʪʠʣʩʷ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʩʪʫʧʘʣʠ ʢʘʢ ʜʦʙʳʯʘ ʦʪ ʟʘʚʦʝʚʘʪʝʣʴ-

ʥʳʭ ʧʦʭʦʜʦʚ ʪʘʪʘʨ (ʚ ʧʦʭʦʜʘʭ ʫʯʘʩʪʚʦʚʘʣʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʭʠʚʠʥʮʳ) [21, c. 12]. ʇ. ʄ. ʂʝʤʧ ʫʢʘʟʳʚʘʣʘ, 

ʯʪʦ ɹʫʭʘʨʘ (ʥʘʨʘʚʥʝ ʩ ɹʘʛʜʘʜʦʤ) ʙʳʣʘ ʦʩʥʦʚʥʳʤ 

ʤʝʩʪʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʩʣʘʚʷʥʩʢʠʭ ʥʝʚʦʣʴʥʠʢʦʚ ʚ ʀʥ-

ʜʠʶ [23, p. 32].15  

ʀʤʝʥʥʦ ʵʪʠ ʥʝʚʦʣʴʥʠʢʠ ʠ ʥʝʚʦʣʴʥʠʮʳ ʧʫʪʝʤ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʵʢʩʧʦʨʪʘ ʧʦʧʘʜʘʣʠ ʥʘ ʟʝʤʣʠ ɼʝʣʠʡ-

ʩʢʦʛʦ ʩʫʣʪʘʥʘʪʘ. ʋʧʦʤʠʥʘʥʠʝ ʦ ʨʫʩʩʢʠʭ ʨʘʙʳʥʷʭ 

ʠʤʝʝʪʩʷ ʚ ʧʦʵʤʝ-ʜʘʩʪʘʥʝ (ʣʠʪʝʨʘʪʫʨʥʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʝ ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʩʢʘʟʦʯʥʦʛʦ ʩʶʞʝʪʘ) 

çɼʠʚʘʣʨʘʥʠ ʍʠʟʨ-ʭʘʥè (1316 ʛ.), ʥʘʧʠʩʘʥʥʦʡ  ʧʦ-

ʵʪʦʤ ɸʤʠʨʦʤ ʍʦʩʨʦʚʦʤ ɼʝʭʣʝʚʠ. ʉʶʞʝʪ ʪʨʘʛʝʜʠʠ 

ʚʟ̫ʪ ʠʟ ʨʝʘʣʴʥʦʡ ʠʩʪʦʨʠʠ ʦ ʞʝʥʠʪʴʙʝ ʧʨʠʥʮʝʩʩʳ 

ɼʠʚʘʣʨʘʥʠ (ʜʦʯʝʨʠ ʨʘʜʞʠ ɻʫʜʞʘʨʘʪʘ) ʠ ʍʠʟʨ-ʭʘʥʘ. 

ʆʧʠʩʳʚʘʷ ʢʨʘʩʦʪʫ ʧʨʠʥʮʝʩʩʳ, ʧʦʵʪ ʩʦʧʦʩʪʘʚʣʷʣ ʝʸ 

ʯʝʨʪʳ ʩ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮ ʜʨʫʛʠʭ 

ʩʪʨʘʥ ʠ ʥʘʨʦʜʦʚ. ʊʘʢ ʛʦʚʦʨʷ ʦ ʨʫʩʩʢʠʭ ʢʨʘʩʘʚʠʮʘʭ ʠ 

ʪʫʨʯʘʥʢʘʭ, ʦʥ ʟʘʤʝʪʠʣ, ʯʪʦ ʦʥʠ ʥʝ ʩʤʠʨʝʥʥʳ ʠ çʭʦ-

ʣʦʜʥʳ, ʢʘʢ ʢʫʩʢʠ ʣʴʜʘ, ʦʪ ʯʝʛʦ ʜʘʞʝ ʘʜ ʙʳʣ ʙʳ ʥʘʧʫ-

ʛʘʥè. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʧʘʩʩʘʞʘ, ʇ. ʄ. ʂʝʤʧ ʩʜʝʣʘʣʘ 

ʚʳʚʦʜ, ʯʪʦ ʦʧʠʩʳʚʘʝʤʳʝ ʩʚʦʝʥʨʘʚʥʳʝ ʢʨʘʩʘʚʠʮʳ 

ʷʚʣʷʶʪʩʷ ʥʝʚʦʣʴʥʠʮʘʤʠ, ʫʚʝʜʝʥʥʳʤʠ ʚ ʀʥʜʠʶ. ʉʦ-

ʚʝʪʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ɸ. ɸ. ɺʠʛʘʩʠʥ ʠ ɺ. ʂ. ʐʦʭʠʥ 

ʪʦʞʝ ʧʨʠʚʝʣʠ ʵʪʦ ʤʥʝʥʠʝ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

[20, c. 4; 5, c. 17; 6, c. 277; 24, p. 33; 23, p. 33; 22].  

ʉ ʢʘʢʠʤʠ ʞʝ ʩʦʙʳʪʠʷʤʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠʩʪʦ-

ʨʠʠ ʀʥʜʠʠ, ʩʚʷʟʘʥʦ ʫʧʦʤʠʥʘʥʠʝ ʦ ʧʦʷʚʣʝʥʠʠ ʥʘ ʝʸ 

ʪʝʨʨʠʪʦʨʠʠ ʨʫʩʩʢʠʭ ʚʦʠʥʩʢʠʭ ʬʦʨʤʠʨʦʚʘʥʠʡ? ɺ 

ʥʘʯʘʣʝ XIV  ʚ. ʫ ʚʣʘʩʪʠ ʚ ɼʝʣʠʡʩʢʦʤ ʩʫʣʪʘʥʘʪʝ ʩʪʦ-

ʷʣʘ ʜʠʥʘʩʪʠʷ ʍʘʣʜʞʠʪʦʚ. ʥʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʝʤ, ʢʦʪʦʨʦʡ ʙʳʣ ɸʣʘ ʘʜ-ʜʠʥ ʄʫʭʘʤʤʝʜ-ʰʘʭ, 

ʧʨʘʚʠʚʰʠʡ ʚ 1296ï1316 ʛʛ. ʇʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ (ʦʪ ʚʦ-

ʜʷʥʢʠ ʠʣʠ ʦʪ ʦʪʨʘʚʣʝʥʠʷ ʬʘʚʦʨʠʪʦʤ ʄʘʣʠʢʦʤ ʂʘ-

ʬʫʨʦʤ, ʢʦʪʦʨʳʡ ʠ ʩʪʘʣ ʨʝʛʝʥʪʦʤ ʧʨʠ ʥʦʚʦʤ ʤʘʣʦ-

ʣʝʪʥʝʤ ʩʫʣʪʘʥʝ ʐʠʭʘʙ ʘʜ-ʜʠʥʝ ʋʤʘʨ-ʰʘʭʝ ʠʤ ʞʝ 

ʩʘʤʠʤ ʠ ʧʦʩʘʞʝʥʥʦʤ ʥʘ ʧʨʝʩʪʦʣ) ʩʪʨʘʥʘ ʧʦʛʨʫʟʠ-

ʣʘʩʴ ʚ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʢʨʠʟʠʩʘ ð ʥʘʭʦʜʠʚ-

ʰʠʝʩʷ ʚ ʚʘʩʩʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʘʚʠʪʝʣʠ ʩʪʘʣʠ 

ʚʝʩʪʠ ʩʝʙʷ ʚʩʝ ʙʦʣʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʦʪʢʨʳʪʦ ʚʳ-

ʨʘʞʘʣʠ ʥʝʜʦʚʦʣʴʩʪʚʦ ʧʨʦʪʠʚ ʚʩʝʚʣʘʩʪʥʦʛʦ ʚʨʝʤʝʥ-

ʱʠʢʘ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʧʨʦʠʟʦʰʝʣ ʧʝʨʝʚʦʨʦʪ, ʚʦ ʛʣʘʚʝ 

ʢʦʪʦʨʦʛʦ ʩʪʦʷʣ ʚʪʦʨʦʡ ʩʳʥ ɸʣʘ ʘʜ-ʜʠʥʘ ʂʫʪʙ ʘʜ-

ʜʠʥ ʄʫʙʘʨʦʢ-ʰʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʩʥʘʯʘʣʘ 

ʙʳʣ ʫʙʠʪ ʥʝʥʘʚʠʩʪʥʳʡ ʄʘʣʠʢ ʂʘʬʫʨ, ʘ ʟʘʪʝʤ ʠ ʤʘ-

ʣʝʥʴʢʠʡ ʩʫʣʪʘʥ ʙʳʣ ʦʩʣʝʧʣʝʥ ʠ ʥʠʟʣʦʞʝʥ. ʆʜʥʘʢʦ 

ʠ ʥʦʚʳʡ ʩʫʣʪʘʥ ʄʫʙʘʨʦʢ ʚʝʣ ʢʨʘʡʥʝ ʥʝʜʘʣʴʥʦʚʠʜ-

ʥʫʶ ʧʦʣʠʪʠʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʢʘʟʥʘ ʦʢʘʟʘ-

ʣʘʩʴ ʧʫʩʪʦʡ, ʠ ʚʩʷ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʙʳʣʘ ʧʘʨʘʣʠʟʦʚʘʥʘ (ʥʝ ʙʳʣʦ ʜʝʥʝʛ ʚʳʧʣʘʯʠ-

ʚʘʪʴ ʞʘʣʦʚʘʥʠʝ ʚʦʡʩʢʫ, ʫʩʠʣʠʣʠʩʴ ʩʝʧʘʨʘʪʠʩʪʩʢʠʝ 

ʥʘʩʪʨʦʝʥʠʷ ʤʝʩʪʥʳʭ ʢʥʷʟʝʡ, ʢʦʪʦʨʳʝ ʥʘʯʘʣʠ ʦʪʢʘ-

ʟʳʚʘʪʴʩʷ ʚʳʧʣʘʯʠʚʘʪʴ ʜʘʥʴ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʯʝʨʝʜ-

ʥʦʛʦ ʟʘʛʦʚʦʨʘ ʩʫʣʪʘʥ ʙʳʣ ʫʙʠʪ (ʠʶʥʴ 1320 ʛ.) ʩʚʦʠʤ 

ʞʝ ʬʘʚʦʨʠʪʦʤ ʍʫʩʨʦʫ (ʍʫʩʨʘʣʦʤ). ʇʦʩʣʝʜʥʠʡ ʙʳʣ 

ʦʯʝʥʴ ʥʝʧʦʧʫʣʷʨʥʳʤ ʩʫʣʪʘʥʦʤ (ʭʦʪʷ ʝʤʫ ʠ ʫʜʘʣʦʩʴ 

ʦʜʝʨʞʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʙʝʜʳ ʚ ʶʞʥʦʡ ʀʥʜʠʠ) ð 

ʝʛʦ ʧʨʘʚʣʝʥʠʝ ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ ʨʝʟʢʠʤ ʘʥʪʠʤʫʩʫʣʴ-

ʤʘʥʩʢʠʤ ʢʫʨʩʦʤ (ʩʘʤ ʧʨʘʚʠʪʝʣʴ ʙʳʣ ʢʦʛʜʘ-ʪʦ ʠʥʜʫ-

ʩʦʤ-ʥʝʧʨʠʢʘʩʘʝʤʳʤ, ʣʠʰʴ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʨʘʱʝʥ-

ʥʳʤ ʚ ʠʩʣʘʤʩʢʫʶ ʚʝʨʫ): ʤʝʯʝʪʠ ʙʳʣʠ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʳ ʚ ʠʥʜʫʠʩʪʩʢʠʝ ʭʨʘʤʳ, ʘ ʥʘ ʚʘʞʥʝʡʰʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʦʩʪʳ ʧʦʩʪʘʚʣʝʥʳ ʠʥʜʫʩʳ, ʧʨʠ-

ʯʝʤ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʩʘʤ ʩʫʣʪʘʥ, ʙʳʚʰʠʝ ʥʝʧʨʠʢʘʩʘʝ-

ʤʳʝ. ʅʦ ʫʟʫʨʧʘʪʦʨ ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʫʣʪʘʥʩʢʦʤ ʧʨʝ-

ʩʪʦʣʝ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. 

ʅʘ ʵʪʦʤ ʬʦʥʝ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʧʨʠʦʙʨʝʣ ʧʦʣ-

ʢʦʚʦʜʝʮ ɻʠʡʘʩ ʘʜ-ʜʠʥ ʊʫʛʣʫʢ. ʕʪʦ ʙʳʣ ʦʯʝʥʴ ʥʝ 

ʟʥʘʪʥʳʡ ʯʝʣʦʚʝʢ (ʝʛʦ ʦʪʝʮ ʙʳʣ ʛʫʣʷʤ (ʨʘʙ) ʩʫʣʪʘʥʘ 

ɹʘʣʙʘʥʘ), ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʢʘʨʘʫʥʩʢʠʡ ʪʶʨʢ. ɺ 

1306 ʛ. ʦʥ ʫʞʝ ʫʯʘʩʪʚʦʚʘʣ ʚ ʦʪʨʘʞʝʥʠʠ ʤʦʥʛʦʣʴ-

ʩʢʦʛʦ ʥʘʰʝʩʪʚʠʷ, ʟʘ ʯʪʦ ʧʦʣʫʯʠʣ ʦʪ ʩʫʣʪʘʥʘ ʪʠʪʫʣ 

ʄʘʣʠʢ ɻʘʟʠ ʠ ʩʪʘʣ ʥʘʤʝʩʪʥʠʢʦʤ ʇʝʥʜʞʘʙʘ. ʆʥ ʩʪʘʣ 

ʣʠʜʝʨʦʤ ʪʶʨʢʩʢʦʡ ʚʦʝʥʥʦ-ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʡ ʦʧ-

ʧʦʟʠʮʠʠ ʠ ʧʦʢʣʷʣʩʷ ʥʘʢʘʟʘʪʴ ʩʫʣʪʘʥʘ-ʚʝʨʦʦʪʩʪʫʧ-

ʥʠʢʘ. ʉʦʙʨʘʚ ʚʦʡʩʢʦ, ʚ ʩʝʥʪʷʙʨʝ 1320 ʛ. ʦʥ ʩʫʤʝʣ 

ʨʘʟʙʠʪʴ ʘʨʤʠʠ ʩʫʣʪʘʥʘ ʧʦʜ ɼʝʣʠ ʠ ʚʟʷʪʴ ʩʪʦʣʠʮʫ 

ʩʫʣʪʘʥʘʪʘ. ʉʘʤ ʍʫʩʨʘʣ-ʭʘʥ ʙʳʣ ʟʘʭʚʘʯʝʥ ʚ ʧʣʝʥ ʠ 

ʦʙʝʟʛʣʘʚʣʝʥ. ʇʦʣʢʦʚʦʜʝʮ ʩʪʘʣ ʥʦʚʳʤ ʩʫʣʪʘʥʦʤ ʧʦʜ 

ʠʤʝʥʝʤ ɻʠʡʘʩ-ʘʜ-ʜʠʥ ʊʫʛʣʘʢ-ʰʘʭ ʠ ʦʩʥʦʚʘʪʝʣʝʤ 

ʜʠʥʘʩʪʠʠ ʊʫʛʣʫʢʠʜʦʚ (ʊʫʛʣʘʢʦʚ) [1, c. 108ï109; 9, 

c. 453ï454; 11, c. 15; 20, c. 4; 5, c. 16; 6, c. 276ï277]. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʚʦʡʩʢʝ ɻʠʡʘʩ ʘʜ-ʜʠʥʘ ʚʦ 

ʚʨʝʤʷ ʝʛʦ ʧʦʭʦʜʘ ʧʨʦʪʠʚ ʩʫʣʪʘʥʘ ʙʳʣʠé ʨʫʩʩʢʠʝ 

ʚʦʠʥʳ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʳ 

ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʫʩʩʢʠʭ ʦʪʨʷʜʘʭ ʚ 

ʚʦʡʩʢʝ ɻʘʟʠ-ʄʘʣʠʢʘ, ʷʚʣʷʝʪʩʷ ʧʦʵʤʘ çʊʫʛʣʘʢ-

ʥʘʤʘè, ʧʦʩʚʷʱʝʥʥʘʷ ʦʧʠʩʘʥʠʶ ʚʦʡʥʳ 1320 ʛ. ʕʪʦ 

ʩʦʯʠʥʝʥʠʝ ʪʘʢʞʝ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʧʦʵʪʦʤ ɸʤʠʨʦʤ 

ʍʦʩʨʦʚʦʤ ɼʝʭʣʝʚʠ [20, c. 4; 8].18 ʆʜʥʘʢʦ ɸ. ɸ. ɺʠ-

ʛʘʩʠʥ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʚʝʩʪʚʫʶʱʠʭ  ʦ 

ʧʨʝʙʳʚʘʥʠʠ ʨʫʩʩʢʠʭ ʚ ʀʥʜʠʠ ʚ XIV  ʚ. ʙʳʣʦ ʤʥʦʛʦ 

[6, c. 276]. 

ʆʪʢʨʳʚʘʪʝʣʝʤ ʜʘʥʥʦʡ ʪʝʤʳ ʷʚʣʷʝʪʩʷ ʠʥʜʠʡ-

ʩʢʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʥʠʮʘ ʇ. ʄ. ʂʝʤʧ. ʇʨʠʤʝʯʘ-

ʪʝʣʴʥʦ, ʯʪʦ ʜʘʞʝ ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʝʶ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ 

ʠʜʝʷ ʦ ʨʘʥʥʝʤ ʧʦʩʝʱʝʥʠʠ ʀʥʜʠʠ ʨʫʩʩʢʠʤʠ ʣʶʜʴʤʠ 



Ⱥ¦olloquium - journal Ȼ# 7,2017 / HISTORICAL SCIENCE 11 

 

(ʭʦʪʴ ʠ ʥʝ ʧʦ ʩʚʦʝʡ ʚʦʣʝ) ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʪʚʝʨ-

ʞʜʘʶʱʠʝ ʵʪʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʪʝʦʨʠʷ ʚʩʝ ʨʘʚʥʦ ʚʳ-

ʟʳʚʘʣʘ ʩʦʤʥʝʥʠʷ ʠʥʜʦʣʦʛʦʚ. ʊʘʢ ʆ. ʌ. ʉʦʣʦʚʴʝʚ 

ʫʢʘʟʳʚʘʣ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʧʨʠʚʝʪʩʪʚʫʝʪ 

ʪʘʢʫʶ ʧʦʩʪʘʥʦʚʢʫ ʚʦʧʨʦʩʘ, ʚʩʝ ʨʘʚʥʦ çʬʘʢʪʳ, ʧʨʠ-

ʚʦʜʠʤʳʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʚʪʦʨʦʤ, ʥʝ ʷʚʣʷʶʪʩʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʳʤʠ (ʩʪʨ. 30ï33). ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʦʜʥʷʪʳʡ ʇ. ʄ. ʂʝʤʧ ʚʦʧʨʦʩ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ 

ʨʝʰʝʥʥʳʤè [19, c. 170ï176].  

ɿʘʩʣʫʛʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʥʠʮʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʪʦ, ʯʪʦ ʦʥʘ ʩʤʦʛʣʘ ʦʧʨʝʜʝʣʠʪʴ ʨʫʩʩʢʠʭ ʩʨʝʜʠ ʫʧʦ-

ʤʷʥʫʪʳʭ ʚ ʪʝʢʩʪʝ ʥʘʨʦʜʦʚ. ɺ ʨʘʙʦʪʘʭ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʄ. ɺʘʭʠʜ ʄʠʨʟʳ ʧʨʦʩʪʦ 

ʧʨʠʚʦʜʠʣʠʩʴ ʥʘʟʚʘʥʠʷ ʩʦʣʜʘʪ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚʦʡ-

ʩʢʝ ʊʫʛʣʘʢʘ, ʫʧʦʤʷʥʫʪʳʭ ʘʚʪʦʨʦʤ, ʙʝʟ ʚʩʷʢʠʭ ʢʦʤ-

ʤʝʥʪʘʨʠʝʚ.2 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʧʦʤʠʥʘʥʠʝ 

ʦ ʨʫʩʩʢʠʭ ʚʦʠʥʘʭ ʦʯʝʥʴ ʣʘʧʠʜʘʨʥʦ ð ʠʟ ʯʝʛʦ ʥʝʚʦʟ-

ʤʦʞʥʦ ʩʫʜʠʪʴ ʥʠ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʦʠʥʦʚ, ʥʠ ʦ ʧʦʜʯʠ-

ʥʝʥʠʠ, ʥʠ, ʪʝʤ ʙʦʣʝʝ ʠʟ ʢʘʢʠʭ ʢʥʷʞʝʩʪʚ ʦʥʠ ʧʦʧʘʣʠ 

ʚ ʀʥʜʠʶ, ʠ ʢʘʢʦʚʘ ʙʳʣʘ ʠʭ ʜʘʣʴʥʝʡʰʘʷ ʩʫʜʴʙʘ. 

ʇʦʞʘʣʫʡ, ʩʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʥʝʥʠʝʤ ʇ. ʄ. 

ʂʝʤʧ ʠ ɺ. ʂ. ʐʦʭʠʥʘ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʙʳʣʠ ʥʝʚʦʣʴ-

ʥʠʢʠ, ʥʘ ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʜʨʫʛʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʲʷʩʥʝʥʠʷ ʥʘʭʦʞʜʝʥʠʷ ʨʫʩʩʢʠʭ ʚ ʀʥʜʠʠ ʚ ʥʘʯʘʣʝ 

XIV  ʚ. ʥʝʪ [20, c. 4; 24, p. 33]. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʂʠʪʘʷ, ʛʜʝ ʠʟ ʩʦʦʙʱʝʥʠʡ çʖʘʥʴ ʰʠè ʠʟ-

ʚʝʩʪʥʦ ʦʙ ʦʪʧʨʘʚʢʘʭ ʠʤʧʝʨʘʪʦʨʫ ʙʦʣʴʰʠʭ ʧʘʨʪʠʡ 

ʨʫʩʩʢʠʭ ʥʝʚʦʣʴʥʠʢʦʚ  (ʠʥʦʛʜʘ ʙʦʣʝʝ ʪʳʩʷʯʠ ʯʝʣʦ-

ʚʝʢ) ʚʘʩʩʘʣʴʥʳʤʠ ʢʥʷʟʴʷʤʠ ʚ ʢʘʯʝʩʪʚʝ ʜʠʧʣʦʤʘʪʠ-

ʯʝʩʢʠʭ ʜʘʨʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʚʘʨʜʝʡʩʢʦʛʦ ʦʪʨʷʜʘ, 

ʟʜʝʩʴ ʠʤʝʣʘ ʤʝʩʪʦ ʜʨʫʛʘʷ ʩʠʪʫʘʮʠʷ. ɺʝʨʦʷʪʥʦ, ʥʝ-

ʚʦʣʴʥʠʢʠ, ʩʢʦʧʠʚʰʠʝʩʷ ʥʘ ʨʳʥʢʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ, 

ʢʘʢ ʟʘʭʚʘʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʝʛʦʚ ʠʣʠ ʚ ʥʘʢʘʟʘ-

ʥʠʝ ʟʘ ʥʝʫʧʣʘʪʫ ʜʘʥʝʡ, ʧʦʢʫʧʘʣʠʩʴ ʩʝʚʝʨʦʠʥʜʠʡ-

ʩʢʠʤʠ ʢʥʷʟʴʷʤʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʟʥʘʪʠ ʤʘʣʳʤʠ 

ʛʨʫʧʧʘʤʠ ʠʣʠ ʜʘʞʝ ʰʪʫʯʥʦ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳʝ ʠ 

ʚʣʠʷʪʝʣʴʥʳʝ ʚʣʘʜʝʪʝʣʠ (ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʧʨʠʥʘʜʣʝ-

ʞʘʣ ʠ ɻʘʟʠ-ʄʘʣʠʢ) ʤʦʛʣʠ ʜʘʞʝ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʩʦ-

ʟʜʘʪʴ ʠʟ ʥʠʭ ʧʦʜʦʙʠʝ ʛʚʘʨʜʝʡʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʩʧʨʘʚʝʜʣʠʚʦ ʦʞʠʜʘʷ ʦʪ ʥʠʭ ʩʣʝʧʦʡ ʧʦʢʦʨʥʦʩʪʠ ï 

ʙʝʞʘʪʴ ʨʘʙʘʤ, ʥʝ ʠʤʝʣʦ ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ, ʪʘʢ ʢʘʢ 

ʜʦʙʨʘʪʴʩʷ ʜʦ ʨʦʜʥʦʡ ʟʝʤʣʠ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝ-

ʘʣʴʥʦ. 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʦʤʝ ʨʫʩʩʢʠʭ, ʧʦ ʩʦʦʙʱʝ-

ʥʠʶ çʊʫʛʣʘʢ ʥʘʤʘè, ʘʨʤʠʷ ɻʠʡʘʩ ʘʜ-ʜʠʥʘ ʚʢʣʶʯʘʣʘ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ, ɺ. ʂ. ʐʦʭʠʥ 

ʥʘʟʳʚʘʣ, ʥʘʧʨʠʤʝʨ, ʛʨʝʢʦʚ ʠ ʤʦʥʛʦʣʦʚ [20, c. 4]. ʆʜ-

ʥʘʢʦ ʠʤʝʥʥʦ ʨʫʩʩʢʠʝ ʦʪʨʷʜʳ, ʧʦ ʤʥʝʥʠʶ ɸ. ɸ. ɺʠ-

ʛʘʩʠʥʘ, ʩʦʩʪʘʚʣʷʣʠ ʷʜʨʦ ʘʨʤʠʠ [11, c. 15; 5, c. 16; 6, 

c. 276]. ʅʝ ʩʦʚʩʝʤ ʧʦʥʷʪʥʦ, ʥʘ ʯʝʤ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʜʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ: ʚ ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʝʩʪʴ 

ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʩʩʢʠʭ, ʢʘʢ ʚʳʜʘʶʱʠʭʩʷ 

ʚʦʠʥʦʚ ʩʦ ʩʪʦʨʦʥʳ ʠʥʜʠʡʩʢʠʭ ʠ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ 

ʘʚʪʦʨʦʚ (ʧʨʠʯʝʤ ʣʠʰʴ ʩʦʦʙʱʝʥʠʷ ɼʝʭʣʝʚʠ ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʧʨʠʚʷʟʘʪʴ ʢ ʦʧʠʩʳʚʘʝʤʳʤ ʩʦʙʳ-

ʪʠʷʤ) ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʪʘʢʦʡ ʚʳʚʦʜ ʤʦʞʝʪ ʧʦʢʘ-

                                                           
2 ñAccording to Khusrau Tughlaq's army, consisting mainly 

of Turks, Ghuzz, Rumis, Mughals, Tajiks, and Khorasanis, 

had also in it a number of Afghans and Hindu Khokhars, who 

showed no sympathy to the Musalmansò. [25, p. 251]. 

ʟʘʪʴʩʷ ʧʦʩʧʝʰʥʳʤ. ɽʩʪʴ, ʥʘʧʨʠʤʝʨ, ʦʮʝʥʢʘ ʧʝʨʩʠʜ-

ʩʢʦʛʦ ʬʠʣʦʩʦʬʘ XIIïXIII  ʚʚ. ʄʦʭʘʤʤʝʜʘ ɸʫʬʠ, ʯʪʦ 

ʨʫʩʩʢʠʝ ʙʳʣʠ çʩʘʤʳʤʠ ʭʨʘʙʨʳʤʠ ʣʶʜʴʤʠ ʚ ʤʠʨʝ, ʠ 

ʝʩʣʠ ʙʳ ʥʝ ʦʪʩʫʪʩʪʚʠʝ ʣʦʰʘʜʝʡ, ʦʥʠ ʩʪʘʣʠ ʙʳ ʫʞʘ-

ʩʦʤ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘè, ʘ ʧʝʨʩʠʜʩʢʠʡ ʛʝʦʛʨʘʬ XVI  ʚ. 

ɸʤʠʥ ʈʘʟʠ ʦʪʤʝʯʘʣ, ʯʪʦ, ʝʩʣʠ ʙʳ ʦʥʠ ʧʝʨʝʩʪʘʣʠ ʚʝ-

ʩʪʠ ʧʦʩʪʦʷʥʥʳʝ ʚʦʠʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʙʲʝʜʠʥʠ-

ʣʠʩʴ, ʦʥʠ ʩʪʘʣʠ ʙʳ ʥʝʧʦʙʝʜʠʤʳ [24, p. 33; 23, p. 35]. 

ʇ. ʄ. ʂʝʤʧ, ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʪʝʩʪʘ çʊʫʛʣʘʢ-

ʥʘʤʘè, ʩʜʝʣʘʣʘ ʦʩʪʨʦʞʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʨʫʩ-

ʩʢʠʝ, ʚʦʝʚʘʚʰʠʝ ʥʘ ʩʪʦʨʦʥʝ ɻʘʟʠ-ʄʘʣʠʢʘ, ʤʦʛʣʠ ʧʝ-

ʨʝʡʪʠ ʚ ʠʩʣʘʤʩʢʫʶ ʚʝʨʫ [24, p. 33]. ʇʨʝʜʧʦʣʦʞʝʥʠʝ 

ʢʘʞʝʪʩʷ ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʳʤ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʚʩʧʦʤ-

ʥʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʧʨʦʞʠʚʘʥʠʝ ɸʬʘʥʘ-

ʩʠʷ ʅʠʢʠʪʠʥʘ ʚ ʀʥʜʠʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʦʥ ʪʘʢʞʝ 

ʧʝʨʝʰʝʣ ʚ ʠʩʣʘʤ.    

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʡ ʩʫʜʴʙʳ ʨʫʩʩʢʠʭ ʚʦʠ-

ʥʦʚ ɻʘʟʠ-ʄʘʣʠʢʘ, ʪʦ ʪʫʪ ʥʘʰ ʠʩʪʦʯʥʠʢ ʙʝʟʤʦʣʚʝʥ. 

ɺ. ʂ. ʐʦʭʠʥ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣ ʧʦʯʪʠ ʫʙʝʞ-

ʜʝʥ, ʚ ʪʦʤ, ʯʪʦ ʚʦʠʥʳ ʙʳʣʠ ʨʫʩʩʢʠʤʠ ʧʣʝʥʥʠʢʘʤʠ, 

ʪʦ ʝʩʪʴ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦʣʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʛʦ 

ʛʦʩʧʦʜʠʥʘ, ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʦʥʠ ʤʦʛʣʠ ʚʝʨʥʫʪʴʩʷ 

ʠ ʨʘʩʩʢʘʟʘʪʴ ʥʘ ʈʫʩʠ ʦ ʜʘʣʝʢʦʡ ʀʥʜʠʠ ʟʘʜʦʣʛʦ ʜʦ 

ʟʥʘʤʝʥʠʪʦʛʦ çʭʦʞʝʥʠʷè ɸʬʘʥʘʩʠʷ ʅʠʢʠʪʠʥʘ. çɼʦ 

ʥʘʩ, ʦʜʥʘʢʦ, ʪʘʢʦʛʦ ʨʦʜʘ ʬʘʢʪʳ ʥʝ ʜʦʰʣʠè, ð ʟʘʤʝ-

ʪʠʣ ʫʯʝʥʳʡ [20, c. 5]. ɹʦʣʝʝ ʚʟʚʝʰʝʥʥʫʶ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʧʦʟʠʮʠʶ ʟʘʥʷʣʠ ʘʚʪʦʨʳ çʀʩʪʦʨʠʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʛʦ ʚʦʩʪʦʢʦʚʝʜʝʥʠʷè ʫʩʦʤʥʠʚʰʠʝʩʷ ʚ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦʙʝʛʘ ʥʝʚʦʣʴʥʠʢʦʚ ʠʟ ʀʥʜʠʠ ʠ ʚʦʟʚʨʘ-

ʱʝʥʠʷ ʥʘ ʈʫʩʴ: çʂʦʥʝʯʥʦ, ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʤʳ ʤʦ-

ʞʝʤ ʙʳʪʴ ʫʚʝʨʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʢʦʤʫ-ʪʦ ʠʟ ʨʫʩʩʢʠʭ 

ʫʜʘʣʦʩʴ ʚʝʨʥʫʪʴʩʷ ʥʘ ʨʦʜʠʥʫ ʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʜʘʣʝʢʠʭ 

ʩʪʨʘʥʘʭ: ʧʦʯʪʠ ʥʠʢʘʢʠʭ ʩʚʝʜʝʥʠʡ ʦʙ ʵʪʦʤ ʚ ʥʘʰʝʡ 

ʧʠʩʴʤʝʥʥʦʩʪʠ ʥʝʪè [11, c. 15]. 

ʆ ʩʫʜʴʙʝ ʚʦʠʥʦʚ ɻʠʡʷʩ ʘʜ-ʜʠʥʘ ʤʦʞʥʦ ʣʠʰʴ 

ʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʧʨʦʠʩʭʦʜʠʚʰʠʭ 

ʩʦʙʳʪʠʡ ʚ ʠʩʪʦʨʠʠ ɼʝʣʠʡʩʢʦʛʦ ʩʫʣʪʘʥʘʪʘ. ʊʘʢ ʠʟ-

ʚʝʩʪʥʦ, ʯʪʦ, ʧʨʠʜʷ ʢ ʚʣʘʩʪʠ, ʥʦʚʳʡ ʩʫʣʪʘʥ ʦʪʦʙʨʘʣ 

ʠʤʫʱʝʩʪʚʦ ʫ ʪʝʭ, ʢʦʛʦ ʚ ʧʝʨʠʦʜ ʩʚʦʝʛʦ ʥʝʜʦʣʛʦʛʦ 

ʧʨʘʚʣʝʥʠʷ ʚʦʟʚʳʩʠʣ ʍʫʩʨʘʣ-ʭʘʥ ʠ ʱʝʜʨʦ ʦʜʘʨʠʣ 

ʜʝʥʴʛʘʤʠ ʠ ʟʝʤʣʷʤʠ ʪʝʭ, ʢʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʝʛʦ ʚʦ-

ʮʘʨʝʥʠʶ [1, c. 109]. ʃʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʤʦʛʣʠ ʙʳʪʴ ʥʘʛʨʘʞʜʝʥʳ ʠ ʥʘʠʙʦʣʝʝ ʦʪʣʠʯʠʚʰʠʝʩʷ 

ʚʦʠʥʳ ʨʫʩʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ.  

ʊʘʢʞʝ ʜʦʧʫʩʪʠʤʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʝ ʦʙ ʫʯʘʩʪʠʠ ʨʫʩʩʢʦʛʦ ʚʦʠʥʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʚʦʝʥʥʳʭ ʧʦʭʦʜʘʭ ʧʝʨʚʳʭ ʊʫʛʣʘʢʠ-

ʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʭʦʜʘ ʥʘ ɼʝʢʘʥ ʩʳʥʘ ʩʫʣʪʘʥʘ 

ɼʞʘʫʥʘ-ʭʘʥʘ ʙʳʣʦ ʧʨʠʩʦʝʜʠʥʝʥʦ ʛʦʩʫʜʘʨʩʪʚʦ ʂʘ-

ʢʘʪʠʝʚ. ʇʦʪʦʤ, ʚʤʝʰʘʚʰʠʩʴ ʚ ʩʤʫʪʳ ʨʘʟʜʠʨʘʚʰʠʝ 

ɹʝʥʛʘʣʠʶ, ʫʞʝ ʩʘʤ ʩʫʣʪʘʥ ɻʠʡʷʩ ʘʜ-ʜʠʥ ʟʘʭʚʘʪʠʣ 

ɺʦʩʪʦʯʥʫʶ ɹʝʥʛʘʣʠʶ, ʘ ʧʨʘʚʠʪʝʣʴ ɿʘʧʘʜʥʦʡ ɹʝʥʛʘ-

ʣʠʠ ʚ 1324 ʛ. ʧʨʠʟʥʘʣ ʚʘʩʩʘʣʠʪʝʪ ʦʪ ɼʝʣʠʡʩʢʦʛʦ 

ʩʫʣʪʘʥʘʪʘ [1, c. 109].3  

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢ ʜʘʥʥʦʤʫ 

ʤʦʤʝʥʪʫ ʚʝʨʩʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʠʩʪʦʨʠʠ ʨʫʩʩʢʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʘʨʤʠʠ ɼʝʣʠʡʩʢʦʛʦ ʩʫʣʪʘʥʘʪʘ 

ʥʘʯʘʣʘ XIV  ʚ. ʂʘʢ ʚʠʜʥʦ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʪʘʚʠʪ 

3 ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʩʪʦʨʠʶ ʟʘʚʦʝʚʘʪʝʣʴʥʳʭ ʧʦʭʦʜʦʚ ʩʫʣ-

ʪʘʥʘ ʩʤ.: ʉʠʥʭʘ ʅ. ʂ., ɹʘʥʝʨʜʞʠ ɸ. ʏ. ʀʩʪʦʨʠʷ ʀʥʜʠʠ. 

ʄ., 1954. ʉ. 171ï172. 
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ʧʝʨʝʜ ʧʳʪʣʠʚʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ, 

ʦʪʚʝʪʠʪʴ ʥʘ ʢʦʪʦʨʳʝ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ, ʚʝʩʴʤʘ 

ʩʢʫʧʦʡ, ʠʩʪʦʯʥʠʢʦʚʦʡ ʙʘʟʝ, ʫʚʳ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʯʪʦ ʤʳ ʤʦʞʝʤ ʫʪʚʝʨ-

ʞʜʘʪʴ ʥʘʚʝʨʥʷʢʘ ð ʵʪʦ ʩʘʤ ʬʘʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʨʫʩʩʢʠʭ ʬʦʨʤʠʨʦʚʘʥʠʡ, ʥʦ ʯʪʦ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ 

ʝʱʸ ʦ ʩʫʜʴʙʘʭ ʵʪʠʭ ʩʢʠʪʘʣʴʮʝʚ? ʉʦʚʝʨʰʝʥʥʦ ʪʦʯʥʦ, 

ʯʪʦ ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʪʦʩʢʦʚʘʣʠ ʧʦ ʨʦʜʥʦʤʫ ʜʦʤʫ. 

ʃ. ʅ. ɻʫʤʠʣʝʚ, ʨʘʩʩʫʞʜʘʷ ʦ ʜʨʫʞʠʥʘʭ, ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʳʭ ʠʟ ʫʚʝʜʝʥʥʳʭ ʚ ʧʣʝʥ ʨʫʩʩʢʠʭ ʣʶʜʝʡ ʠ ʩʪʘʚ-

ʰʠʭ ʩʣʫʞʠʪʴ ʨʘʟʣʠʯʥʳʤ ʚʦʩʪʦʯʥʳʤ ʚʣʘʜʳʢʘʤ, ʢʘʢ-

ʪʦ ʧʦʜʤʝʪʠʣ: çʉʨʝʜʠ ʪʨʦʧʠʯʝʩʢʠʭ ʜʞʫʥʛʣʝʡ ʦʥʠ 

ʚʩʧʦʤʠʥʘʣʠ ʨʦʜʥʳʝ ʙʝʨʝʟʦʚʳʝ ʧʝʨʝʣʝʩʢʠ ʠ ʩʪʝʧʠ, 

ʧʦʢʨʳʪʳʝ ʜʫʰʠʩʪʦʡ ʧʦʣʳʥʴʶ, ʥʦ ʚʦʟʚʨʘʪ ʥʘ ʨʦ-

ʜʠʥʫ ʙʳʣ ʪʨʫʜʝʥ, ʜʦʣʦʛ ʠ, ʛʣʘʚʥʦʝ, ʙʝʩʧʝʨʩʧʝʢʪʠ-

ʚʝʥ. ɼʘʣʝʢʘʷ ʟʝʤʣʷ ʧʦʛʣʦʪʠʣʘ ʧʨʠʰʝʣʴʮʝʚè [7, c. 

399]. 
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THE DYNAMICS OF REPRODUCTIVE OUTCOMES IN ADOLESCENT GIRLS  

 

Abstract. Currently, the problem of adolescent pregnancy is one of the most pressing healthcare issues. 

Therefore, this study aimed to assess the dynamics of abortion indicators in adolescent girls. The analysis of 180 

outpatient medical cards found that the number of abortions in all age groups had a significant downward trend. 

Due to the introduction of free medical abortion program for adolescent girls at The Perinatal Centre (Tyumen), 

the percentage of surgical abortions decreased substantially. 
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Relevance. Currently, the reproductive health 

care of the young population is one of the priority na-

tional strategies of state policy [3]. The adolescents` 

health is socially significant because they are constitute 

reproductive, intellectual, economic, social and cultural 

reserve of society [2,3]. 

The problem of teenage pregnancy is one of the 

most pressing healthcare issues. Health status of ado-

lescent girls in modern conditions is characterized by 

an increase of sickness rate, abortions and a sustainable 

trend of early sexual activity [6]. Over the last decade, 

the number of sexually active teenagers has increased 

substantially, the age of sexual debut has decreased, 

about 70% of girls already have the experience of the 

sexual life by the age of 18 [1,5]. Despite the variety of 

contraceptive methods, the number of unplanned preg-

nancies among adolescent girls increases. According to 

the other resources, about 10% of adolescent girls be-

come pregnant every year in the world, and 69.1% of 

these pregnancies ends in induced abortion [4]. The ma-

jority of girls terminate their first pregnancy (52 ï 

60%), about 13% have a history of medical abortion 

[2]. 

Objective: to assess the dynamics of indicators of 

pregnancy terminations (abortions) among adolescent 

girls under the age of 17 and the improvement of pre-

ventive measures for 2014 ï 2016. 

Materials and methods. The 180 outpatient med-

ical cards of pregnant adolescent girls that came in 2014 

ï 2016 were analyzed at the Department of Family 

Planning at State Budgetary Health Care Institution of 

Tyumen Region The Perinatal Centre. The features of 

the status of reproductive attitudes were evaluated ac-

cording to following criteria: age of adolescent girls, 

onset of sexual activity, gestational age at the time of 

their visit, comorbidities, method of abortion, and the 

presence of psychological consultation, which is also 

an important factor.  

Results. The retrospective analysis of pregnancy 

terminations for 2014 ï 2016 among adolescent girls 

showed that the number of abortions in all age groups 

had a significant downward trend. Thus, there were 80 

abortions performed in 2014, while in 2015 and in 2016 

ï 58 and 42, respectively. The decline in the number of 

abortions is directly related to raising the awareness of 

adolescents about prevention of unwanted pregnancies. 

The analysis identified that the age of girls who 

wanted to terminate their pregnancy was 13 to 17 years. 

The number of visits of girls in older age (17 years) in-

creased yearly (38.8% ï 2014, 46.6% ï 2015, 54.8% ï 

2016). It is an interesting fact that there was not a single 

girl at the age of 13 in 2016, unlike 2014 and 2015 (4 

and 1 incidents, respectively). 

The study revealed that the trend to early puberty 

and early sexual activity decreased. Thus, in 2014, the 

average age of onset of sexual activity among adoles-

cent girls was 15.6 years; in 2015 ï 16.1 years; in 2016 

ï 16.5 years. As for the gestational age, there were no 

significant differences by years: from early stage of 

pregnancy to 12 weeks. 

The patients were divided into three groups ac-

cording to the outcomes of their visit: 1) the patients 

who started their regular antenatal appointments; 2) 

those who got a medical abortion; 3) patients who were 

sent to the Gynecology Department for termination of 

pregnancy by the vacuum aspiration. In the first group, 

the results of each year differed slightly. In 2014, 20% 

of girls decided to keep pregnancy and to bear a child; 

13.8% ï in 2015; 16.7% ï in 2016. As for the second 

and third groups, the study revealed a shift in the ratio 

of surgical and medical methods of abortion in favor of 

the latter. Thus, in 2014, 40% of adolescent girls termi-

nated their pregnancy surgically; 24% got medical 

abortion. In 2015, this ratio amounted to 44.8% / 

36.2%; in 2016 ï 21.4% / 61.9 %. Such positive results 

may be connected with the introduction of free medical 

abortion program for adolescent girls since 2010, which 

reduced the risk of invasive complications from a med-

ical abortion. 

As for the obstetric anamnesis, all the girls were 

primigravidas. 

The following comorbidities were identified: pye-

lonephritis, gastritis, osteochondrosis, anemia, and 

ovarian cyst. The majority of adolescents (61%) had 

cervical erosion. 

It should be noted that 100% of patients had a con-

versation with the psychologist (this fact was registered 

in their medical cards), and, furthermore, there were 
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isolated cases of visit to the psychologist (3 cases in 

2014, 2 cases in 2015 and 2016). Psychologists believe 

that the most common reasons that pushes the adoles-

cent girl to this step are the life circumstances. Family 

relationships often lie at the root of the problem. How-

ever, according to polls, 30% of women and adoles-

cents were prepared to reject such a radical step if they 

got in time the necessary psychological support and in-

formation about methods of contraception. 

Conclusions. The prevention of abortions and 

their complications is an important medical and social 

problem that can only be solved by joint efforts of state 

authorities, medical and social services, public organi-

zations, and the population itself. 
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THE RETROSPECTIVE ANALYSIS OF AN ACUTE PNEUMONIA AT CHILDREN OF EARLY AGE 

FROM LARGE FAMILIES  

 

ɸʥʥʦʪʘʮʠʷ 
ʆʩʪʨʘʷ ʧʥʝʚʤʦʥʠʷ ʫ ʜʝʪʝʡ ʛ. ɸʩʪʘʥʳ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ ʩʪʨʫʢʪʫʨʝ ʧʘʪʦʣʦʛʠʠ ʜʳʭʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʤʘʣʴʯʠʢʠ ʙʦʣʝʶʪ ʯʘʱʝ, ʯʝʤ ʜʝʚʦʯʝʢ ʚ 1,5 ʨʘʟʘ. ʆʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʥʝʚʤʦʥʠʠ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ɸʩʪʘʥʳ ʦʙʫʩʣʦʚʣʝʥ ʚʥʫʪʨʝʥʥʝʡ ʤʠʛʨʘʮʠʝʡ, 

ʩʦʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʝʪʝʡ ʠ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʤʘ-

ʪʝʨʠ.  

ɿʘʙʦʣʝʚʘʥʠʝ ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʝʡ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʩʪʦ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʠʤʝʝʪ ʩʨʝʜʥʝʪʷʞʝ-

ʣʦʝ ʪʝʯʝʥʠʝ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʜʝʪʝʡ ʚʳʷʚʣʷʝʪʩʷ ʦʪʷʛʦʱʝʥʥʳʡ ʘʥʘʤʥʝʟ. 

Abstract 

The acute pneumonia at children of Astana is high on the list in structure of pathology of respiratory system, 

boys are ill more often than girls by 1,5 times. The main making reasons high a case rate of pneumonia of children 

of early age with Astana it is caused by internal migration, social conditions, the anatomist - physiological features 

of children and the state of health of mother.  

The disease of an acute pneumonia occurs often in children of early age and has a medium-weight current, 

and practically at all children the burdened anamnesis is taped 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʥʝʚʤʦʥʠʷ, ʜʝʪʠ, ʤʥʦʛʦʜʝʪʥʘʷ ʩʝʤʴʷ, ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. 

Keywords: pneumonia, children, large family, clinical current.  

 

ʆʩʪʨʳʝ ʧʥʝʚʤʦʥʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʥʘʠʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʝʪʩʢʦʛʦ ʚʦʟ-

ʨʘʩʪʘ. ɺʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʝʡ 

ʦʙʫʩʣʦʚʣʝʥʘ, ʚʦ- ʧʝʨʚʳʭ, ʘʥʘʪʦʤʦ- ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʫ ʜʝʪʝʡ, ʚʦ- 

ʚʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. [1] 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʙʦʨʥʠʢʦʚ ʟʘ 2012, 

2013, 2014 ʛʦʜ çɿʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘ-

ʥʝʥʠʷè, ʫʜʝʣʴʥʳʡ ʚʝʩ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʜʝʪʝʡ ʦʪ 0-14 ʣʝʪ ʦʩʪʘ-

ʶʪʩʷ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʤʠ, ʩʦʩʪʘʚʣʷʷ ʚ 2012 ʛ. ï 56 
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675,0, ʚ 2013 ʛ. ï55 095, ʚ 2014 ʛ.- 51 630,4. ɸ ʚ 2015 

ʛ., ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, 52 318,2ʩʣʫʯʘʝʚ ʥʘ 

100 000 ʥʘʩʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʫʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʟʘ 2015 ʛʦʜ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘ-

ʟʘʪʝʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ʋʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʥʝʚʤʦʥʠʝʡ ʚ ʈʂ ʫ 

ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 0-14 ʣʝʪ ʚ 2012 ʛ. ï ʩʦʩʪʘʚʠʣ 1 

284,0 ʩʣʫʯʘʝʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ; ʚ 2013 ʛ. ï 1 

195,9; ʚ 2014ʛ. ï 1153,1; ʚ 2015 ʛ. ï 1029,5. ʉʨʝʜʠ 

ʨʝʛʠʦʥʦʚ ʈʂ ʥʘʠʙʦʣʴʰʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʨʝʛʠʩʪʨʠ-

ʨʫʝʪʩʷ ʚ ʛ. ɸʩʪʘʥʝ (2012 ʛ. ï 3 073,5 ʩʣʫʯʘʝʚ ʥʘ 100 

000 ʥʘʩʝʣʝʥʠʷ; 2013ʛ. - 2 400,3; 2014 ʛ. - 2 036,1; 

2015 ʛ. ï 1 826,4), ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (2012 ʛ. ï 

2756,5; 2013 ʛ. ï 2 737,7; 2014 ʛ. ï 2 558,5; 2015 ʛ. ï 

2 292,4), ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ(2012 ʛ. ï 2 207,4 ʥʘ 

100 000 ʥʘʩʝʣʝʥʠʷ; 2013 ʛ. ï 2 098,5; 2014 ʛ. ï 2 

066,8; 2015ʛ. ï 2 394,5), ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 

(2012 ʛ. ï 2 128 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ, 2013 ʛ.- 1 

898,8; 2014 ʛ. - 2 036,1; 2015 ʛ. ï 1 826,4) [7,8]. 

ɼʘʥʥʳʝ ʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ ʪʘʢʞʝ ʧʦʢʘʟʳ-

ʚʘʶʪ ʥʝʫʪʝʰʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦ ʜʘʥʥʳʤ 

Walker 2013, ʚ ʤʠʨʝ ʚ 2010 ʛʦʜʫ ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦ-

ʚʘʥʳ ʦʢʦʣʦ 120 ʤʣʥ. ʩʣʫʯʘʝʚ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ 

ʤʣʘʜʰʝ 5 ʣʝʪ. ʇʦ ʦʮʝʥʢʘʤ, ʩʣʫʯʘʡ ʧʥʝʚʤʦʥʠʠ ʩʦ-

ʩʪʘʚʣʷʝʪ 0,29 ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ ʚ ʩʪʨʘʥʘʭ ʩ ʥʠʟʢʠʤ 

ʟʘʨʘʙʦʪʢʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʘʥʘʤʠ ʩ ʚʳʩʦʢʦʡ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʦʡ, ʛʜʝ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 0,05 ʩʣʫʯʘʝʚ 

ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ (Rudan 2008). ʆʩʥʦʚʘ ʧʨʦʬʠʣʘʢ-

ʪʠʢʠ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦʥʠʠ - ʘʜʝʢʚʘʪʥʦʝ ʣʝʯʝ-

ʥʠʝ ʠʥʬʝʢʮʠʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʦʩʦ-

ʙʝʥʥʦ ʫ ʯʘʩʪʦ ʙʦʣʝʶʱʠʭ ʜʝʪʝʡ ʠ ʫ ʜʝʪʝʡ ʩʪʨʘʜʘʶ-

ʱʠʭ ʵʥʮʝʬʘʣʦʧʘʪʠʷʤʠ, ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ 

ʨʘʟʚʠʪʠʷ, ʜʝʪʝʡ ʩ ʛʠʧʦʪʨʦʬʠʝʡ IIïIII ʩʪʝʧʝʥʠ ʠ ʜʝ-

ʪʝʡ, ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʢʠʭ , ʟʘʙʦ-

ʣʝʚʘʥʠʷʤʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʯʝʢ 

(ʥʝʬʨʠʪʳ), ʦʥʢʦʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʠ ʜʨ. [2] ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʥʝʚʤʦʥʠʠ ʦʩ-

ʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʪʘʣʴʥʦʛʦ ʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʣʠʥʠʢʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʨʝʥʪ-

ʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʝ ʧʥʝʚʤʦʥʠʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ çʟʦ-

ʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʝʝ ʜʠʘʛʥʦʩʪʠʢʠ. [3,5] 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩ 2007ʛʦʜʘ ʥʘʯʘʣʘ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʇʨʦʛʨʘʤʤʘ ç ɼʝʪʠ ʂʘʟʘʭ-

ʩʪʘʥʘ ʥʘ 2007-2011ʛʦʜʳè, ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʤʦʣʦʜʳʭ ʛʨʘʞ-

ʜʘʥ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʪʝʡ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʢʘʯʝ-

ʩʪʚʝʥʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʦʟʜʦʨʦʚ-

ʣʝʥʠʝʤ[3]. ʇʦʵʪʦʤʫ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʧʝʜʠʘʪʨʦʚ ʂʘ-

ʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʜʝʪʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. 

  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦ-

ʥʠʠ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʠ ʙʦ-

ʣʝʟʥʠ ʥʘ ʙʘʟʝ ɻɼɹˉ2 ʛ ɸʩʪʘʥʳ ʟʘ ʧʝʨʠʦʜ 2010- 

2014ʛ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʀʟʫʯʘʣʠʩʴ 200 ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʜʝʪʝʡ ʦʪ 1ʛʦʜʘ 

ʜʦ 3 ʣʝʪ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ, ʧʦʩʪʫʧʠʚʰʠʭ ʧʦ 

ʩʢʦʨʦʡ ʧʦʤʦʱʠ, ʩʘʤʦʦʙʨʘʱʘʝʤʦʩʪʠ, ʛʦʨʦʜʩʢʠʭ ʧʦ-

ʣʠʢʣʠʥʠʢ ʠ ʠʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʤʘ ʨʝʙʝʥʢʘ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦ-

ʥʠʠ ʪʷʞʝʣʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 ʇʨʠ ʘʥʘʣʠʟʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʳʷʩʥʠʣʦʩʴ ʩʣʝ-

ʜʫʶʱʝʝ. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʥʝʚʤʦʥʠʠ 

ʧʦ ʩʪʘʮʠʦʥʘʨʫ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʯʘʛʦʚʳʝ 

ʧʥʝʚʤʦʥʠʠ. 

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʶʪʩʷ, ʥʘ ʢʘʢʦʡ ʜʝʥʴ 

ʦʙʨʘʱʘʣʠʩʴ ʚ ʃʇʋ. ʆʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʥʘ ʚʩʶ ʥʘʙʣʶʜʘʝʤʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣ 7,1+5,6 ʜʥʷ, 

ʧʨʠ ʵʪʦʤ ʧʦʯʪʠ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʦʙʨʘʱʝʥʠʡ ʙʳʣʠ 

ʚ ʩʨʦʢʝ ʦʪ 6- 9 ʜʥʝʡ (78%).ɺ ʦʩʥʦʚʥʦʤ ʨʦʜʠʪʝʣʠ ʟʘ-

ʥʠʤʘʶʪʩʷ ʩʘʤʦʣʝʯʝʥʠʝʤ ʠ ʧʦʟʜʥʦ ʦʙʨʘʱʘʶʪʩʷ ʚ 

ʤʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ (59%).  

 

ʊʘʙʣʠʮʘ 1 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʜʝʥʴ ʦʙʨʘʱʝʥʠʷ ʚ ʃʇʋ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ 

ɼʝʥʴ n % 

5 ʜʝʥʴ 22 11% 

6-9 ʜʝʥʴ 156 78% 

10 ʠ ʙʦʣʝʝ 22 11% 

 ɸʤʙʫʣʘʪʦʨʥʦʝ ʣʝʯʝʥʠʝ ʥʘ ʜʦʤʫ 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʚʨʘʯʘ 82 41% 

ʉʘʤʦʣʝʯʝʥʠʝ 118 59% 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʥʝʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦʥʠʝʡ ʫ 

ʜʝʪʝʡ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ʯʘʩʪʦ ʩʪʨʘʜʘʶʪ ʜʝʪʠ 1 

ʛʦʜʘ 110 ʜʝʪʝʡ)-55%. ʏʘʩʪʦ ʙʦʣʝʶʪ ʤʘʣʴʯʠʢʠ- 

60%, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ.  
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ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ. 

ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʣʫ 

ʢʦʣʠʯʝʩʪʚʦ ʇʦʣ% 

ɸʙʩ % 
ʄ ɼ 

ʘʙʩ % ʘʙʩ % 

1ʛ 110 55 69 34,5 41 20,5 

2ʛ 72 36 41 20,5 31 15,5 

3ʛ 18 9 10 5 8 4 

ɺʩʝʛʦ 200 100 120 60 80 40 

 

ʇʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʠʪ ʦʯʘ-

ʛʦʚʘʷ ʧʥʝʚʤʦʥʠʷ (84%),ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʦʯʘʛʦʚʦ-

ʩʣʠʚʥʘʷ ʧʥʝʚʤʦʥʠʷ (8,5%), ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦʣʠ-

ʩʝʛʤʝʥʪʘʨʥʘʷ ʧʥʝʚʤʦʥʠʷ(5%). ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ ʦʯʘʛʦʚʘʷ ʧʥʝʚʤʦʥʠʷ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

1ʛʦʜʘ ʜʦ 3 ʣʝʪ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʩʪʦ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʧʦʩʪʫʧʠʣʦ ʚ ʩʪʘʮʠʦʥʘʨ ʩ 

ʬʝʙʨʠʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʤ 

ʢʘʰʣʝʤ, ʩʥʠʞʝʥʠʝʤ ʘʧʧʝʪʠʪʘ ʠ ʥʘʨʫʰʝʥʠʝʤ ʩʥʘ. 

 ʆʜʳʰʢʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʫ 145 ʜʝʪʝʡ (72,5%). 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʳʰʢʠ ʩʦʩʪʘʚʣʷʣʘ 

5,0 Ñ 3,4 ʜʥʷ. ʅʘʨʫʰʝʥʠʝ ʥʦʩʦʚʦʛʦ ʜʳʭʘʥʠʷ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʫ 73,9 % ʜʝʪʝʡ. ɺ ʜʠʥʘʤʠʢʝ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʥʦʩʦʚʦʛʦ ʜʳʭʘʥʠʷ ʩʦʩʪʘʚʠʣʘ: 

6,5 Ñ 3,0. 

ʀʥʪʦʢʩʠʢʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ, ʧʨʦʷʚʣʷʚʰʠʡʩʷ 

ʷʚʣʝʥʠʷʤʠ ʘʩʪʝʥʠʟʘʮʠʠ, ʫʭʫʜʰʝʥʠʝʤ ʘʧʧʝʪʠʪʘ, 

ʥʘʨʫʰʝʥʠʝʤ ʩʥʘ, ʙʝʩʧʦʢʦʡʩʪʚʦʤ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 

ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʝʪʝʡ.  

 ʋ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳ-

ʭʦʜʠʪ ʠʥʪʦʢʩʠʢʘʮʠʷ ʠ ʜʳʭʘʪʝʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ. ɼʝʪʠ ʩʪʘʥʦʚʷʪʩʷ ʚʷʣʳʤʠ, ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ 

ʝʜʳ, ʩʠʣʴʥʦ ʧʦʪʝʶʪ, ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ ʙʣʝʜʥʳʝ, ʧʦ-

ʷʚʣʷʝʪʩʷ ʮʠʘʥʦʟ ʥʦʩʦʛʫʙʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʮʠʘʥʦʟ 

ʢʦʥʯʠʢʦʚ ʧʘʣʴʮʝʚ, ʘ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʙʦ-

ʣʝʟʥʠ ʜʘʸʪ ʪʦʪʘʣʴʥʳʡ ʮʠʘʥʦʟ. ʇʦʷʚʣʷʝʪʩʷ ʦʜʳʰʢʘ, 

ʧʨʠ ʦʩʤʦʪʨʝ ʚʠʜʥʦ ʨʘʟʜʫʚʘʥʠʝ ʢʨʳʣʴʝʚ ʥʦʩʘ, ʚʪʷ-

ʞʝʥʠʝ ʤʝʞʨʝʙʝʨʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʠ ʷʨʝʥʥʦʡ ʷʤʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ ʠʟ 

ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʜʣʷ ʝʝ 

ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʭʝʤ ʪʝʨʘʧʠʠ ʜʘʥʥʦʛʦ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʫ ʜʝʪʝʡ. 

 ʃʠʪʝʨʘʪʫʨʘ 
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ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ// 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ ʈʂ 2014 çʉʘʣʘʤʘʪʪʳ ʂʘ-

ʟʘʭʩʪʘʥè. - ʉ. 23, 79-82. 
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MEDICOBIOLOGICAL AND SOCIAL FACTORS OF RISK OF DEVELOPMENT OF COMMUNITY -

ACQUIRED PNEUMONIA IN CHILDREN OF EARLY AGE FROM LAR GE FAMILIES.  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʥʘʫʢʝ ï ʤʝʜʠʮʠʥʩʢʘʷ ʨʠʩʢʦ-

ʣʦʛʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚʣʠ-

ʷʝʪ ʙʦʣʴʰʦʡ ʢʦʤʧʣʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ: ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, 

ʪʝʭʥʦʛʝʥʥʳʭ, ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ. 

Abstract. 

In the last decades the new direction in science ï a medical riskologiya intensively develops. It is known 

that the state of health, incidence and mortality of children of early age are influenced by a big complex of eco-

logical risk factors: medicobiological, klimatogeograficheskikh, technogenic, anthropogenous and social. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʥʝʚʤʦʥʠʷ, ʜʝʪʠ, ʤʥʦʛʦʜʝʪʥʘʷ ʩʝʤʴʷ, ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. 

Keywords: pneumonia, children, large family, clinical current.  

    

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʇʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ 168 ʜʝʪʝʡ ʩ ʧʥʝʚʤʦʥʠʝʡ. 

ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʠʣʦ 111 ʜʝʪʝʡ ʠʟ ʤʥʦʛʦ-

ʜʝʪʥʳʭ ʩʝʤʝʡ, ʚʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ 57 ʜʝʪʝʡ ʠʟ ʤʘʣʦ-

ʜʝʪʥʳʭ ʩʝʤʝʡ. 

ʅʘʤʠ ʠʟʫʯʝʥʳ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠ-

ʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɺʇ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʠ ʤʘʣʦʜʝʪʥʳʭ ʩʝʤʝʡ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʘʥʘʣʠʟʝ ʚʦʟʨʘʩʪʥʦʛʦ ʨʠʩʢʘ ʤʘʪʝʨʝʡ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʤʘʪʝʨʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʜʥʘʢʦ ʦʧʪʠ-

ʤʘʣʴʥʳʡ ʚʦʟʨʘʩʪ ʜʦʩʪʦʚʝʨʥʦ (ʨ<0,05) ʧʨʝʦʙʣʘʜʘʝʪ 

ʫ ʤʘʪʝʨʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʫ 47,4% ʠʟ ʥʠʭ ʵʪʘ 

ʙʝʨʝʤʝʥʥʦʩʪʴ ʧʝʨʚʘʷ. ɺ ʦʩʥʦʚʥʦʡ ʞʝ ʛʨʫʧʧʝ ʚ 7,2 

ʨʘʟʘ ʙʦʣʴʰʝ (ʨ<0,001) ʤʘʪʝʨʝʡ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ ʠ ʚʩʝ ʦʥʠ ʧʦʚʪʦʨʥʦ ʙʝʨʝʤʝʥʥʳʝ (ʪʘʙʣ.1) 

 

 

ʊʘʙʣʠʮʘ 1 

ɺʦʟʨʘʩʪ ʤʘʪʝʨʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ 

ɺʦʟʨʘʩʪ: 

- ʜʦ 20 ʣʝʪ 

- 20-35ʣʝʪ 

- ʩʪʘʨʰʝ35ʣʝʪ 

1-ʘʷ ʛʨʫʧʧʘ 

- 

69 (62,16%) 

42 (37,84%) 

2-ʘʷ ʛʨʫʧʧʘ 

7 (12,28%) 

47 (82,46%) 

3 (5,26%)***  

ʀʥʪʝʨʚʘʣ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʷʭ: 

- ʜʦ 1 ʛʦʜʘ 

- ʜʦ 2-ʭ ʣʝʪ 

- ʜʦ 3-ʭ ʣʝʪ ʠ ʙʦʣʝʝ 

 

21 (18,92%) 

67 (60,36%) 

23 (20,72%) 

 

1 (1,75%) 

14 (24,56%) 

15 (26,31%) 

ʆʪʷʛʦʱʸʥʥʳʡ ʘʢʫʰʝʨʩʢʠʡ ʘʥʘʤʥʝʟ: 

ʄʝʜʠʮʠʥʩʢʠʝ ʘʙʦʨʪʳ 

ɺʳʢʠʜʳʰ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ɿʘʤʝʨʰʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ 

ɸʥʪʝʥʘʪʘʣʴʥʘʷ ʛʠʙʝʣʴ ʧʣʦʜʘ 

 

31 (27,92%) 

27 (24,32%) 

23 (20,72%) 

2 (1,81%) 

 

2 (3,50%)*** 

9 (15,78%)** 

3 (5,26%)*** 

- 

ɺʩʝʛʦ 111 (100%) 57 (100%) 

 

ʆʙʩʫʞʜʝʥʠʝ ʠ ʚʳʚʦʜʳ 
ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʠʥʪʝʨʛʝʥʝʪʠʯʝ-

ʩʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʤʥʦʛʦʜʝʪʥʳʭ 

ʤʘʪʝʨʝʡ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ (ʨ<0,001) ʠʤʝʝʪʩʷ ʥʝʙʣʘ-

ʛʦʧʦʣʫʯʥʳʡ ʠʥʪʝʨʛʝʥʝʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ. ʊʘʢ, ʵʢʩ-

ʪʨʝʤʘʣʴʥʦ ʢʦʨʦʪʢʠʡ (ʜʦ 1 ʛʦʜʘ) ʠʥʪʝʨʚʘʣ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʚ 5,7 ʨʘʟ, ʘ ʢʦʨʦʪʢʠʡ (ʜʦ 2-ʭ ʣʝʪ) - ʚ 1,3 ʨʘʟʘ 

ʯʘʱʝ, ʯʝʤ ʫ ʤʘʣʦʜʝʪʥʳʭ. 

ʆʩʣʦʞʥʝʥʠʷ ʚ ʘʢʫʰʝʨʩʢʦʤ ʘʥʘʤʥʝʟʝ ʙʦʣʴʰʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʤʘʪʝʨʝʡ. ʋ ʥʠʭ ʚ 

8 ʨʘʟ ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʤʝʜʠʮʠʥʩʢʠʝ ʘʙʦʨʪʳ 

(ʨ<0,001), ʚ 4 ʨʘʟʘ ʯʘʱʝ ï ʟʘʤʝʨʰʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ 
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(ʨ<0,001), ʚ 1,5 ʨʘʟ ʯʘʱʝ ï ʚʳʢʠʜʳʰʠ ʥʘ ʨʘʥʥʠʭ 

ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʨ<0,01). ɸʥʪʝʥʘʪʘʣʴʥʘʷ ʛʠ-

ʙʝʣʴ ʧʣʦʜʘ ʚʳʷʚʣʝʥʘ ʪʦʣʴʢʦ ʫ ʤʥʦʛʦʜʝʪʥʳʭ ʤʘʪʝ-

ʨʝʡ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʣʠʩʪʘ ʤʦʥʠʪʦʨʠʥʛʘ ʘʢʫʰʝʨʩʢʠʭ ʢʨʦʚʦ-

ʪʝʯʝʥʠʡ ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 7 ʙʣʦʢʦʚ ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʰʝʜʰʝʤ ʢʨʠʪʠʯʝʩʢʦʤ ʩʣʫʯʘʝ. ɺ 

ʵʪʠ ʙʣʦʢʠ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʥʳʝ ʤʝ-

ʨʦʧʨʠʷʪʠʷ ʠ ʧʨʠʤʝʥʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʠʥʬʫʟʠʦʥʥʳʝ ʩʨʝʜʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʝʡʩʪʚʠʠ ʠ ʠʭ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʨʦʪʦʢʦʣʘ ʚ 

ʚʨʝʤʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʥʝʫʜʘʯ ʣʝʯʝʥʠʷ ʘʢʫʰʝʨʩʢʠʭ ʢʨʦ-

ʚʦʪʝʯʝʥʠʡ.  

Summary 

The article describes the results of the developed sheet monitoring obstetric hemorrhage which consists of 7 

blocks containing information about the last critical case. These include data blocks laboratory and clinical con-

dition of the patient, as well as the activities carried out and applied drugs and infusion medium. Based on these 

data to analyze the actions and their deviation from the protocol in the time interval is especially important for to 

determine the causes of treatment failure of obstetric hemorrhage. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʢʫʰʝʨʩʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʣʠʩʪ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʤʘ-

ʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ. 

Key words: Obstetric hemorrhage, sheet monitoring, surgery, maternal mortality. 

 

ɺʚʝʜʝʥʠʝ: ʉʥʠʞʝʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦ-

ʣʦʛʦʚ. ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʢʨʦ-

ʚʦʪʝʯʝʥʠʷ. ɽʞʝʛʦʜʥʳʡ ʘʥʘʣʠʟ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪ-

ʥʦʩʪʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ ʯʪʦ ʚ ʜʝʡʩʪʚʠʷʭ ʧʝʨ-

ʩʦʥʘʣʘ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʢʘʟʘʥʠʠ ʵʢʩʪʨʝʥʥʦʡ 

ʧʦʤʦʱʠ ʧʨʠ ʢʨʦʚʦʪʝʯʝʥʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ 

ʩʣʫʯʘʝ ʚʳʷʚʣʷʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʨʝʢʦʤʝʥʜʫʝʤʳʭ 

ʧʨʦʪʦʢʦʣʦʚ ʣʝʯʝʥʠʷ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʥʝʜʦʦʮʝʥʢʘ ʩʦ-

ʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ, ʥʝʘʜʝʢʚʘʪʥʘʷ ʠʥʬʫʟʠʦʥʥʦ- 

ʪʨʘʥʩʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʢʦʪʦʨʘʷ ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʷʪ 

ʢ ʬʘʪʘʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ [1,2,3]. ɺ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʷʭ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʘʢʫʰʝʨʩʢʦʝ ʢʨʦʚʦʪʝʯʝ-
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ʥʠʷ ʚʩʝʛʜʘ ʩʦʧʨʷʞʝʥʦ ʩ ʜʝʬʠʮʠʪʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʟʘ-

ʪʨʫʜʥʷʝʪ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʪʘʢʪʠʢʠ [1,2,3,4,5]. 

ʋʩʧʝʭ ʚʝʜʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʯʝʪʢʦʤ ʩʣʝʜʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʫ ʣʝʯʝʥʠʷ ʤʫʣʴʪʠʜʠʩ-

ʮʠʧʣʠʥʘʨʥʦʡ ʙʨʠʛʘʜʦʡ, ʘ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ 

ʘʫʜʠʪʫ ʵʪʠʭ ʩʣʫʯʘʝʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦ-

ʤʦʱʠ [1,2,3,4,5].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʣʠʩʪʘ ʤʦʥʠʪʦʨʠʥʛʘ ʢʨʦʚʦʪʝʯʝʥʠʷ 

ʜʣʷ ʘʫʜʠʪʘ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʢʨʦ-

ʚʦʪʝʯʝʥʠʷ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʳ 41 ʩʣʫ-

ʯʘʷ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʢʨʦʚʦʪʝʯʝʥʠʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʢʨʦʚʦʪʝʯʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʤ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʮʝʥʪʨʝ 

ʘʢʫʰʝʨʩʪʚʘ ʠ ʛʠʥʝʢʦʣʦʛʠʠ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝ-

ʥʠʡ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʪʝʨʘʧʠʠ, 

ʪʘʢʞʝ ʦʮʝʥʢʠ ʧʨʠʚʷʟʢʠ ʚʨʝʤʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʢ ʣʝ-

ʯʝʙʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʙʩʪʚʝʥ-

ʥʫʶ ʤʝʪʦʜʠʢʫ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ (ʩʤ 

ʧʨʠʣʦʞʝʥʠʝ ˉ1) ʚʦ ʚʨʝʤʝʥʥʦʤ ʢʦʥʪʠʥʫʫʤʝ ʚ ʜʦ-

ʧʦʣʥʝʥʠʝ ʢ ʢʘʨʪʝ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʩʣʫʯʘʷ ʤʘʪʝ-

ʨʠʥʩʢʦʡ ʩʤʝʨʪʠ (ʇʨʠʣʦʞʝʥʠʝ ʢ ʧʨʠʢʘʟʫ ʄɿ ʈʋʟ ˉ 

283 ʦʪ 3 ʦʢʪʷʙʨʷ 2012ʛ.). ʀʥʩʪʨʫʤʝʥʪ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ 7 ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ. ɹʣʘʛʦ-

ʜʘʨʷ ʢʦʤʙʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʥʩʪʨʫ-

ʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʢʘ-

ʯʝʩʪʚʘ ʧʦʤʦʱʠ ʠ ʚʳʜʝʣʠʪʴ ʪʝ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʫʣʫʯʰʠʪʴ. ʆʪʣʠʯʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʦʙʣʝʛʯʘʝʪ ʚʳʷʚʣʝʥʠʷ 

ʫʧʫʱʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʘʢ ʢʘʢ ʩʠʪʫʘʮʠʷ ʦʙʨʠ-

ʩʦʚʳʚʘʝʪʩʷ ʥʘ ʦʜʥʦʤ ʣʠʩʪʝ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠʚʷʟʢʘ 

ʜʝʡʩʪʚʠʡ ʢʦ ʚʨʝʤʝʥʠ ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʘʥʘʣʠʟ ʩʣʫʯʘʷ ʠ 

ʚʳʚʦʜʦʚ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ. 

ʐʢʘʣʘ ʤʦʥʠʪʦʨʠʥʛʘ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʠʤʝʝʪ ʜʚʝ 

ʦʩʠ, ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʦʪʤʝʯʘʝʪʩʷ ʚʨʝʤʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʥʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʦʪ 15 ʤʠʥʫʪ ʜʦ 

2-3 ʯʘʩʦʚ. ʇʦ ʚʝʨʪʠʢʘʣʠ, ʥʘ ʰʢʘʣʝ ʦʪʨʘʞʘʶʪʩʷ ʦʩ-

ʥʦʚʥʳʝ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʜʘʥʥʳʝ ʙʦʣʴʥʦʛʦ 

ʟʘʧʠʩʘʥʥʳʝ ʚ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ. ʀʩʩʣʝʜʫʝʤʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʦʪʨʘʞʘʶʱʠʝ ʚʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʩʝʤʴ ʙʣʦʢʦʚ: ʚ ʥʘʯʘʣʝ ʬʠʢʩʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʙʦʣʴ-

ʥʦʛʦ, ʜʠʘʛʥʦʟ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ, ʚʦʟʤʦʞʥʳʝ ʧʨʠ-

ʯʠʥʳ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʤʝʩʪʦ ʛʜʝ ʧʨʦʠʟʦʰʣʦ ʢʨʦʚʦʪʝ-

ʯʝʥʠʝ (ʮʝʥʪʨʘʣʴʥʘʷ ʙʦʣʴʥʠʮʘ, ʛʦʨʦʜʩʢʘʷ ʙʦʣʴʥʠʮʘ, 

ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʮʝʥʪʨ) ʵʪʦ ʧʝʨʚʳʡ ʙʣʦʢ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʚʪʦʨʦʡ ʙʣʦʢ ʦʪʨʘʞʘʝʪ ʧʘʨʘʤʝʪʨʳ ʛʝʤʦʜʠʥʘ-

ʤʠʢʠ ʧʫʣʴʩ, ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚ-

ʣʝʥʠʝ, (ʉɸɼ, ɼɸɼ), ʰʦʢʦʚʳʡ ʠʥʜʝʢʩ ɸʣʴʛʦʚʝʨʘ ð 

ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʢ 

ʚʝʣʠʯʠʥʝ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʘʩʪʦʪʘ ʜʳʭʘ-

ʥʠʷ (ʏɼ), ʜʠʫʨʝʟ ʧʦʯʘʩʦʚʦʡ, ʪʨʝʪʠʡ ʙʣʦʢ ʦʪʨʘʞʘʝʪ 

ʜʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʢʨʦʚʠ ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʢʘʪʘʩʪʨʦʬʳ ï ʛʝʤʦʛʣʦʙʠʥ ʠ ʛʝʤʘʪʦʢʨʠʪ, 

ʚʨʝʤʷ ʩʚʝʨʪʳʚʘʥʠʷ (ɺʉʂ ʧʦ ʃʠ-ʋʘʡʪʫ) ʢʘʢ ʣʝʛʢʦ 

ʚʳʧʦʣʥʠʤʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʪʝʩʪ ʦʮʝʥʢʠ ʩʚʝʨʪʳʚʘ-

ʶʱʝʡ ʩʠʩʪʝʤʳ, ʯʝʪʚʝʨʪʳʡ ʙʣʦʢ ʦʪʨʘʞʘʝʪʩʷ ʦʙʲʸʤ 

ʢʨʦʚʦʧʦʪʝʨʠ ʠ ʠʥʬʫʟʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʪʦʛʦ ʢʘʢʠʝ ʨʘʩʪʚʦʨʳ ʠ ʩʢʦʣʴʢʦ ʙʳʣʦ ʚʣʠʪʦ 

ʚʦ ʚʨʝʤʝʥʥʦʤ ʢʦʥʪʠʥʫʫʤʝ. ʇʷʪʳʡ ʙʣʦʢ ʦʪʨʘʞʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʪʝʨʝʪʦʥʠʯʝʩʢʠʭ ʠ ʛʝʤʦʩʪʘ-

ʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʨʘʥʞʠʨʦʚʘʥʠʶ ʚ ʪʦʤ ʧʦ-

ʨʷʜʢʝ, ʚ ʢʘʢʦʤ ʦʥʠ ʫʢʘʟʘʥʳ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʨʫʢʦ-

ʚʦʜʩʪʚʝ ʧʦ ʣʝʯʝʥʠʶ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʐʝʩʪʦʡ ʙʣʦʢ 

ʬʠʢʩʠʨʫʝʪ ʤʘʥʠʧʫʣʷʮʠʠ ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʣʝʯʝʥʠʶ ʢʨʦʚʦʪʝʯʝ-

ʥʠʷ ʠ ʜʘʥʥʳʤ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʵʪʦ: ʧʨʠʞʘ-

ʪʠʝ ʘʦʨʪʳ, ʙʘʣʣʦʥʥʘʷ ʪʘʤʧʦʥʘʜʘ - ʤʝʪʦʜ ʵʬʬʝʢʪʠʚ-

ʥʳʡ, ʦʜʥʘʢʦ ʤʘʣʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʫ ʥʘʩ, ʧʝʨʝʚʷʟʢʘ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ ʤʘʪʢʠ (ʄɸ), ʨʘʟʣʠʯʥʳʝ ʛʝ-

ʤʦʩʪʘʪʠʯʝʩʢʠʝ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʰʚʳ, ʧʝʨʝʚʷʟʢʘ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʜʚʟʜʦʰʥʦʡ ʘʨʪʝʨʠʠ (ɺʇɸ), ʪʦʪʘʣʴ-

ʥʘʷ ʠʣʠ ʩʫʙʪʦʪʘʣʴʥʘʷ ʛʠʩʪʝʨʵʢʪʦʤʠʷ, ʧʨʦʚʝʜʝʥʠʝ 

ʨʝʣʘʧʘʨʦʪʦʤʠʠ. ʇʦʩʣʝʜʥʠʡ ʙʣʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦʪʨʘ-

ʞʘʝʪ ʦʩʥʦʚʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʧʨʠ ʨʘʟʚʠʪʠʠ ʤʘʩʩʠʚ-

ʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ ʵʪʦ ʰʦʢ, ʩʠʥʜʨʦʤ ʜʠʩʩʝʤʠʥʠʨʦ-

ʚʘʥʥʦʛʦ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ (ɼɺʉ), ʪʨʦʤʙʦʵʤʙʦʣʠ-

ʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ (ʊʕʃɸ ʠ ʜʨ,.) ʨʘʟʚʠʪʠʝ 

ʩʠʥʜʨʦʤʘ ʧʦʣʠʦʨʛʘʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ (ʉʇʆʅ). ɺ 

ʢʦʥʮʝ ʚʳʚʦʜʠʪʩʷ ʢʦʨʦʪʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦʙ ʦʩʥʦʚ-

ʥʳʭ ʧʨʦʙʣʝʤʘʭ, ʚʦʟʥʠʢʰʠʭ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ.  

ɼʘʥʥʘʷ ʰʢʘʣʘ ʤʦʥʠʪʦʨʠʥʛʘ ʢʨʦʚʦʪʝʯʝʥʠʷ 

ʥʘʯʠʥʘʝʪʩʷ ʟʘʧʦʣʥʷʪʴʩʷ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʢʨʦʚʦʪʝʯʝʥʠʷ ʠ ʚʝʜʝʪʩʷ ʧʝʨʚʳʝ 6-24 ʯʘʩʦʚ. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʧʨʠ ʘʢʫʰʝʨʩʢʦʤ ʢʨʦʚʦʪʝʯʝ-

ʥʠʠ ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʚ 

ʧʝʨʚʳʝ ʯʘʩʳ ʠ ʤʠʥʫʪʳ, ʯʪʦ ʦʧʨʝʜʝʣʷʶʪ ʵʬʬʝʢʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʣʝʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʚʦʝʤ ʩʣʫʯʘʝʚ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʝʨ-

ʚʳʝ ʯʘʩʳ ʧʦʤʦʱʠ ʯʪʦ ʚʳʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦ-

ʩʪʠ ʠ ʜʝʬʝʢʪʳ ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʣʝʯʝʥʠʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʦʟ-

ʨʘʩʪ ʞʝʥʱʠʥ ʢʦʣʝʙʘʣʩʷ ʦʪ 21 ʜʦ 36 ʣʝʪ. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 28Ñ0.5 ʣʝʪ. ʇʝʨʚʦʨʦʜʷʱʠʝ ʩʦʩʪʘ-

ʚʠʣʠ 17%, ʧʦʚʪʦʨʥʦʨʦʜʷʱʠʝ 43%, ʪʨʠ ʠ ʙʦʣʝʝ ʨʦ-

ʜʦʚ ʥʘʙʣʶʜʘʣʠʩʴ 34 % ʩʣʫʯʘʷʭ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʢ 

ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʦʜʦʨʘʟʨʝʰʝʥʠʶ ʧʫʪʝʤ ʢʝʩʘʨʝʚʦ ʩʝ-

ʯʝʥʠʷ ʙʳʣʠ ʢʨʦʚʦʪʝʯʝʥʠʷ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʞʜʝʚʨʝ-

ʤʝʥʥʦʡ ʦʪʩʣʦʡʢʦʡ ʥʠʟʢʦ ʠʣʠ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʡ ʧʣʘʮʝʥʪʳ -37% ʩʣʫʯʘʷʭ, ʧʨʝʵʢʣʘʤʧʩʠʷ ʪʷ-

ʞʝʣʦʡ ʩʪʝʧʝʥʠ -15% ʩʣʫʯʘʷʭ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʛʦʣʦʚʢʠ ʧʣʦʜʘ ʠ ʪʘʟʘ ʤʘʪʝʨʠ -21% ʩʣʫʯʘʷʭ, ʨʫʙʝʮ ʥʘ 

ʤʘʪʢʝ ʧʦʩʣʝ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʷ -11%. ʊʷʞʝʣʘʷ ʩʦʤʘ-

ʪʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ 7%. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʞʝʥʱʠʥ 

(92%) ʫʤʝʨʣʠ ʚ ʩʨʦʢʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪ 28 ʜʦ 42 

ʥʝʜʝʣʴ. ɺ ʜʦʥʦʰʝʥʥʦʤ ʩʨʦʢʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʨʦʜʦ-

ʨʘʟʨʝʰʝʥʳ 44% ʞʝʥʱʠʥ, ʚ ʩʨʦʢʝ 28-36 ʥʝʜʝʣʴ 42% 

ʞʝʥʱʠʥ, 12% ʞʝʥʱʠʥ ʨʦʜʦʨʘʟʨʝʰʝʥʳ ʚ ʩʨʦʢʝ 22-

27 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʤʝʨʪʝʡ 

ʧʨʦʠʟʦʰʣʘ ʚ ʈʄʆ 56% ʠ ʦʙʣʘʩʪʥʳʭ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʮʝʥʪʨʘʭ 25%, ʈʇʎ ʠ ʈʉʅʇʄʎɸʠɻ 3% . 

ʇʨʠ ʘʥʘʣʠʟʝ ʚʪʦʨʦʛʦ ʙʣʦʢʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʛʝ-

ʤʦʛʣʦʙʠʥ ʜʦ ʦʧʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣ 76,5 Ñ 2.3ʛ/ʣ, ʧʦ-

ʩʣʝ ʦʧʝʨʘʮʠʠ 55,3 Ñ3.4 ʛ/ʣ. ɼʘʥʥʳʝ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʨʦʚʠ ʛʝʤʦʛʣʦʙʠʥ, ʛʝʤʘʪʦʢʨʠʪ, ʚʨʝʤʷ ʩʚʝʨʪʳʚʘʥʠʷ 

ʦʧʠʩʘʥʳ ʪʦʣʴʢʦ ʚ 34% ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʝ ʩʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ ʚ ʜʠʥʘʤʠʢʝ ʠ ʧʨʠ ʧʦʩʪʫʧ-

ʣʝʥʠʠ ʦʪʨʘʞʝʥʦ ʚ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʪʦʣʴʢʦ ʚ 34,1%, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʨʘʟʚʠ-

ʪʠʷ ʢʦʘʛʫʣʦʧʘʪʠʯʝʩʢʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʉʨʝʜʥʠʡ 

ʦʙʲʝʤ ʢʨʦʚʦʧʦʪʝʨʠ ʧʦ ʜʘʥʥʳʤ ʠʩʪʦʨʠʡ ʩʦʩʪʘʚʠʣ 

2578Ñ 234 ʤʣ, ʰʦʢʦʚʳʡ ʠʥʜʝʢʩ, ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʠʟ 
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ʢʦʛʦʨʪʳ ʙʦʣʴʥʳʭ ʩ ʛʠʧʝʨʪʝʥʟʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡ-

ʩʪʚʘʤʠ, ʩʦʩʪʘʚʠʣ 1.39Ñ04, ʯʪʦ ʚ ʩʨʝʜʥʠʤ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʢʨʦʚʦʧʦʪʝʨʠ ʙʦʣʝʝ 30% ʆʎʂ. ɺ 10% ʩʣʫʯʘʷʭ 

ʚʦʦʙʱʝ ʥʝ ʦʧʠʩʘʥ ʦʙʲʝʤ ʢʨʦʚʦʧʦʪʝʨʠ. ʉʨʝʜʥʠʡ 

ʦʙʲʝʤ ʚʣʠʪʳʭ ʞʠʜʢʦʩʪʝʡ ʢʦʣʣʦʠʜʦʚ ʠ ʢʨʠʩʪʘʣʣʦʠ-

ʜʦʚ ʩʦʩʪʘʚʠʣ 3256 Ñ134ʤʣ. ʕʪʠ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ 

ʪʦʤ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʛʝʤʦʜʠʥʘʤʠʢʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʙʲʝʤʫ ʠʥʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ - ʚ ʩʣʫʯʘʷʭ ʧʨʠ ʰʦ-

ʢʦʚʦʤ ʠʥʜʝʢʩʝ 1.3 ʯʪʦ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʦ-

ʚʦʧʦʪʝʨʠ ʩʚʳʰʝ 30% ʆʎʂ, ʜʦʣʞʥʦ ʙʳʪʴ ʚʣʠʚʘʥʠʝ 

ʨʘʩʪʚʦʨʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʢʦʣʦ 6 ʣ ʘ ʥʘ ʜʝʣʝ 

3256,6Ñ205 ʤʣ ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʧʨʘʚʠʣʴʥʦʡ ʠʥʬʫʟʠ-

ʦʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʨʦʚʠ 

ʪʦʣʴʢʦ ʚ 63% ʩʣʫʯʘʝʚ ʛʦʚʦʨʠʪ ʦ ʥʝʘʜʝʢʚʘʪʥʦʡ ʠʥ-

ʬʫʟʠʦʥʥʦ-ʪʨʘʥʩʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ, ʟʘʧʦʟʜʘʣʦʤʫ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ ʰʦʢʘ ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ 

ʤʥʦʛʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʟʦʨʘʭ ʧʨʠʯʠʥ ʤʘʪʝʨʠʥ-

ʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ [1,2,3,4,5,6,8].  

 ʉʣʝʜʫʶʱʠʡ ʙʣʦʢ ʦʪʨʘʞʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʫʪʝʨʝ-

ʪʦʥʠʢʦʚ ʠ ʛʝʤʦʩʪʘʪʠʢʦʚ, ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʫʪʝʨʝʪʦʥʠʢʦʚ ʚ 

ʘʜʝʢʚʘʪʥʦʡ ʜʦʟʝ, ʧʨʠʤʝʥʝʥʠʝ ʫʪʝʨʝʪʦʥʠʢʦʚ ʦʢʩʠʪʦ-

ʮʠʥʘ ʦʧʠʩʘʥʦ ʪʦʣʴʢʦ ʚ 51% ʩʣʫʯʘʝʚ, ʤʠʟʦʧʨʦʩʪʦʣʘ 

ʚ 21% ʩʣʫʯʘʝʚ, ʤʝʪʠʣʵʨʛʦʤʝʪʨʠʥ ʚ 11% ʩʣʫʯʘʝʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʘʟʳ ʪʨʘʥʝʢʩʘʤʦʚʦʡ 

ʢʠʩʣʦʪʳ ʠ ʢʦʥʪʨʠʢʘʣʘ ʢʘʢ ʧʨʝʧʘʨʘʪʦʚ ʪʦʨʤʦʟʷʱʠʭ 

ʧʦʚʳʰʝʥʥʳʡ ʬʠʙʨʠʥʦʣʠʟ ʠ ʨʘʟʚʠʪʠʝ ɼɺʉ, ʦʧʠʩʘʥʦ 

ʪʦʣʴʢʦ ʚ 39% ʩʣʫʯʘʝʚ, ʠ ʥʝ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝ ʧʨʠ-

ʤʝʥʝʥʘ ʣʝʯʝʙʥʘʷ ʜʦʟʘ (15-20 ʤʛ/ʢʛ ʚʝʩʘ).  

ɺ ʰʝʩʪʦʤ ʙʣʦʢʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪʨʘʞʘʶʱʠʝ 

ʜʝʡʩʪʚʠʷ ʧʨʠ ʢʨʦʚʦʪʝʯʝʥʠʠ, ʧʨʠʞʘʪʠʝ ʘʦʨʪʳ ʦʧʠ-

ʩʘʥʦ ʚ 19,5% ʩʣʫʯʘʷʭ. ʅʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʥʝ ʦʧʠ-

ʩʘʥʳ ʙʘʣʣʦʥʥʘʷ ʪʘʤʧʦʥʘʜʘ ʠ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʰʚʳ. 

ʇʝʨʝʚʷʟʢʘ ʤʘʪʦʯʥʳʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʠ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʳ ʚ 11% ʩʣʫʯʘʷʭ. ʇʝʨʝʚʷʟʢʘ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʜʚʟʜʦʰʥʦʡ ʘʨʪʝʨʠʠ ʧʨʠʤʝʥʝʥʘ ʚ 9,7%. ʉʫʙʪʦ-

ʪʘʣʴʥʘʷ ʛʠʩʪʝʨʵʢʪʦʤʠʷ ʧʨʦʠʟʚʝʜʝʥʘ ʚ 56% ʩʣʫʯʘʷʭ, 

ʪʦʪʘʣʴʥʘʷ ʛʠʩʪʝʨʵʢʪʦʤʠʷ ʚ 58.5% ʩʣʫʯʘʷʭ, ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʠʩʪʦʨʠʷʭ ʩʧʝʨʚʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩʫʙ- ʘ ʟʘʪʝʤ ʪʦ-

ʪʘʣʴʥʘʷ ʛʠʩʪʝʨʵʢʪʦʤʠʷ ʚ 9,7%. ɺ 29,2% ʩʣʫʯʘʷʭ ʛʠ-

ʩʪʝʨʵʢʪʦʤʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʬʦʥʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ 

ʰʦʢʘ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. ʏʪʦ ʛʦʚʦʨʠʪ ʦ ʟʘʧʦʟʜʘʣʦʤ 

ʧʨʠʤʝʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʦʡ ʦʰʠʙʢʦʡ ʣʝʯʝʥʠʷ ʧʨʠ 

ʘʢʫʰʝʨʩʢʠʭ ʢʨʦʚʦʪʝʯʝʥʠʷʭ [1,2,3,6,9,10].  

ʈʝʣʘʧʘʨʦʪʦʤʠʷ ʧʨʦʠʟʚʝʜʝʥʘ ʫ 41,4% ʞʝʥʱʠʥ. 

ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʨʝʣʘʧʘʨʦʪʦʤʠʷʤ ʙʳʣʠ ʚʦ ʚʩʝʭ ʩʣʫ-

ʯʘʷʭ ʧʨʦʜʦʣʞʘʶʱʝʝ ʢʨʦʚʦʪʝʯʝʥʠʝ ʚ 95% ʩʣʫʯʘʷʭ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʘʜʝʢʚʘʪʥʦʤ ʛʝʤʦʩʪʘʟʝ ʧʨʠ ʧʝʨʚʦʡ 

ʦʧʝʨʘʮʠʠ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʟʘʚʫʘʣʠʨʦ-

ʚʘʥʥʦʡ ʧʦʜ ʥʝʸ. ɺʨʝʤʷ ʦʪ ʦʢʦʥʯʘʥʠʷ ʧʦʩʣʝʜʥʝʡ ʦʧʝ-

ʨʘʮʠʠ ʜʦ ʨʝʣʘʧʘʨʦʪʦʤʠʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 

235,6Ñ32,3 ʤʠʥʫʪ ʠʣʠ ʦʢʦʣʦ 4 ʯʘʩʦʚ. ʆʙʲʝʤ ʢʨʦʚʦ-

ʧʦʪʝʨʠ ʩʦʩʪʘʚʠʣ ʚʦ ʚʨʝʤʷ ʨʝʣʘʧʘʨʦʪʦʤʠʠ 

1223,3Ñ323, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝ-

ʥʠʷ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 100,2Ñ11, ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʝ-

ʣʘʧʘʨʦʪʦʤʠʡ 94,Ñ13 ʤʠʥʫʪ.  

ʆʩʣʦʞʥʝʥʠʷ, ʦʪʨʘʞʝʥʥʳʝ ʚ ʩʝʜʴʤʦʤ ʙʣʦʢʝ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʰʦʢ ʦʪʨʘʞʝʥ ʚ 51,2 %, 

ɼɺʉ ʩʠʥʜʨʦʤ ʚ 34,1%, ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʝ ʦʩʣʦʞ-

ʥʝʥʠʷ ʚ 12,1%. 

ɺʳʚʦʜʳ: ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʢʘʨʪʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʢʨʦʚʦʪʝʯʝʥʠʷ ʚʳʷʚʠʣʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫ-

ʯʘʷʭ ʦʪʩʫʪʩʪʚʠʝ ʩʦʙʣʶʜʝʥʠʷ ʦʩʥʦʚʥʳʭ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ ʧʦ ʣʝʯʝʥʠʶ ʘʢʫʰʝʨʩʢʠʭ ʢʨʦʚʦʪʝʯʝʥʠʡ. ʀʥʬʫ-

ʟʠʦʥʥʦ-ʪʨʘʥʩʬʫʟʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʢʘʢ ʛʣʘʚʥʳʡ 

ʬʘʢʪʦʨ ʨʝʘʥʠʤʘʮʠʠ ʧʨʦʚʝʜʝʥʘ ʥʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʚʦʩʧʦʣʥʝʥʠʷ ʆʎʂ. ʇʨʠʤʝʥʝʥʠʝ 

ʦʢʩʠʪʦʮʠʥʘ ʠ ʤʠʟʦʧʨʦʩʪʦʣʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʟʘʤ 

ʘʜʝʢʚʘʪʥʳʤ, ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʠ ʘʪʦʥʠʠ ʤʘʪʢʠ, ʥʠʟʢʘʷ 

ʯʘʩʪʦʪʘ ʧʨʠʤʝʥʝʥʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʘʟ, ʯʪʦ 

ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ɼɺʉ ʩʠʥʜʨʦʤʘ 

[6,7]. ʄʘʣʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʩʪʳʝ ʩʧʦʩʦʙ ʚʨʝʤʝʥʥʦʡ 

ʦʩʪʘʥʦʚʢʠ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʨʠʞʘʪʠʝ 

ʘʦʨʪʳ. ɻʠʩʪʝʨʵʢʪʦʤʠʠ ʚ 29,2% ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ 

ʬʦʥʝ ʰʦʢʘ ʩʣʫʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʨʘʚʤʦʡ ʦʨʛʘ-

ʥʠʟʤʫ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʪʘʢʞʝ ʩʣʫʞʠʪ ʧʦʢʘ-

ʟʘʪʝʣʝʤ ʟʘʧʦʟʜʘʣʦʡ ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ.  

 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʪʳ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ 

ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʠ (ʇʨʠʣʦʞʝʥʠʝ ʢ ʧʨʠ-

ʢʘʟʫ ʄɿ ʈʋʟ ˉ 283 ʦʪ 3 ʦʢʪʷʙʨʷ 2012ʛ.) ʚʳʷʚʣʝʥʳ 

ʚ ʦʩʥʦʚʥʦʤ ʠʜʝʥʪʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʵʪʦ - ʥʝʜʦʦʮʝʥʢʘ 

ʢʨʦʚʦʧʦʪʝʨʠ ʠʣʠ ʝʝ ʟʘʥʠʞʝʥʠʝ, ʥʝʘʜʝʢʚʘʪʥʦʝ ʚʦʩ-

ʧʦʣʥʝʥʠʝ ʆʎʂ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʧʘʨʘʪʘʤʠ ʢʨʦʚʠ, ʦʪ-

ʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʳʭ ʜʦʟ ʫʪʝʨʝʪʦʥʠʢʦʚ, ʧʨʦʩʪʘʛʣʘʥ-

ʜʠʥʦʚ [ʅʘʞʤʫʪʜʠʥʦʚʘ ɼ.ʂ., ʆʪʯʝʪ ɻʋʆʄʀɼ ʟʘ 

2014 ]. ɿʘʜʝʨʞʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠʣʠ 

ʪʝʭʥʠʯʝʩʢʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. ʊʘʢʞʝ 

ʦʪʩʫʪʩʪʚʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʩʪʝʤʳ ʩʚʝʨʪʳʚʘʥʠʷ 

ʢʨʦʚʠ ʚ ʜʠʥʘʤʠʢʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦ-

ʩʪʴʶ ʧʨʠ ʪʘʢʪʠʢʝ ʣʝʯʝʥʠʷ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʆʪʣʠʯʠʝ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʢʘʨʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʰʘʙʣʦʥ 

ʜʣʷ ʧʦʜʩʢʘʟʢʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡ-

ʩʪʚʠʡ ʧʨʠ ʢʨʦʚʦʪʝʯʝʥʠʠ ʠ ʧʨʠʥʷʪʠʷ ʪʘʢʪʠʢʠ ʣʝʯʝ-

ʥʠʷ. ɺʳʚʦʜʳ: ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʢʘʨʪʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʣʝʛ-

ʯʘʝʪ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʫʜʠʪʫ ʧʨʦʪʦ-

ʢʦʣʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ ʣʝʯʝʥʠʷ ʚʳʷʚʠʪʴ ʫʧʫʱʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʯʪʦ ʧʦʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʪʘʢʪʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ ʧʨʠ ʧʨʠʤʝʥʝʥʠʝ ʝʸ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  
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ʇʨʠʣʦʞʝʥʠʝ  

ʊʘʙʣʠʮʘ ʤʦʥʠʪʦʨʠʥʛʘ ʢʨʦʚʦʪʝʯʝʥʠʷ 

ʄʝʩʪʦ:   

ʌʀʆ : ʜʘʪʘ:     ʠ-ʙ ˉ:   

ɺʦʟʨʘʩʪ ɹʝʨʝʤʝʥʥʦʩʪʴ   ʈʦʜʳ   

ɼʠʘʛʥʦʟ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ:   

ʇʨʠʯʠʥʳ ʢʨʦʚʦʪʝʯʝʥʠʷ   

ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʨʦʚʦʪʝʯʝʥʠʷ   

            ɺʩʝʛʦ 

ɼʠʘʛʥʦʩʪʠʢʘ ʢʨʦʚʦʪʝʯʝʥʠʷ ʯʘʩʳ ʠ ʤʠʥʫʪʳ                         

ʏʉʉ                         

ʉɸɼ                         

ɼɸɼ                         

ʐʦʢʦʚʳʡ ʠʥʜ ʉɸɼ/ʯʩʩ                         

ʊʝʤʧʝʨʘʪʫʨʘ                         

ʏɼ                         

ɼʠʫʨʝʟ                         

 ɻʝʤʦʛʣʦʙʠʥ                         

 ɻʝʤʘʪʦʢʨʠʪ                         

ɺʉʂ ʧʦ ʃʠ-ʋʘʠʪʫ                         

ʆʙʲʝʤ ʢʨʦʚʦʧʦʪʝʨʠ                         

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ                          

ʂʦʣʣʦʠʜʳ                         

ʕʨ ʤʘʩʩʘ                         

ʉɿʇ                         

ɸʣʴʙʫʤʠʥ                         

ʂʨʦʚʴ                         

ʆʢʩʠʪʦʮʠʥ                         

ʄʠʟʦʧʨʦʩʪʦʣ                         

ʄʝʪʠʣʵʛʦʤʝʪʨʠʥ ʠ ʜʨ                         

ʇʨʦʩʪʘʛʣʘʥʜʠʥʳ                         

ʊʨʘʥʝʢʩʘʤʦʚʘ ʢ-ʪʘ                         

ʂʦʥʪʨʠʢʘʣ                         

ɺʘʟʦʧʨʝʩʩʦʨʳ                         

ʈʫʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʣʦʩʪʠ ʤʘʪʢʠ             

ɼʚʫʨʫʯʥʦʝ ʧʨʠʞʘʪʠʝ ʤʘʪʢʠ             

ʇʨʠʞʘʪʠʝ ʘʦʨʪʳ                         

ɹʘʣʣʦʥʥʘʷ ʪʘʤʧʦʥʘʜʘ                         

ʃʘʧʘʨʘʪʦʤʠʷ              

ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ             

ʇʝʨʝʚʷʟʢʘ ʄɸ                         

ʈʶʢʟʘʯʥʳʝ ʰʚʳ                         

ʇʝʨʝʚʷʟʢʘ ɺʇɸ                         

ʉʫʙʪʦʪʘʣʴʥʘʷ                         

ʊʦʪʘʣʴʥʘʷ ʛʠʩʪʝʨʵʢʪʦʤʠʷ                         

ʈʝʣʘʧʘʨʘʪʦʤʠʷ                         

ʆʩʣʦʞʥʝʥʠʷ                          

ʐʆʂ                         

ɼɺʉ                         

ʊʕʃɸ ʠ ʊʕʆ                         

ʉʠʥʜʨʦʤ ʧʦʣʠʦʨʛʘʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ                          
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FACTORS AFFECTING THE BIRTH RATE OF CHILDREN WITH CONGENITAL CLEFTS OF 

THE UPPER LIP AND PALATE IN THE KADAMZHA I DISTRICT OF THE BATKEN REGION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩʱʝʣʠʥʘʤʠ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ. ʇʨʝʜ-

ʩʪʘʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ ʨʦʞʜʘʝʤʦʩʪʠ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʚ ʂʘʜʘʤʞʘʡʩʢʦʤ ʨʘʡʦʥʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʦʜʨʦʙʥʦ ʠʟʫʯʝʥʘ ʨʦʣʴ ʚʣʠ-

ʷʥʠʷ ʵʥʜʦ- ʠ ʵʢʟʦʛʝʥʥʳʭ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨ ʥʘ ʨʦʞʜʘʝʤʦʩʪʴ ʜʝʪʝʡ ʩ ʧʘʪʦʣʦʛʠʷʤʠ. ʆʧʠʩʘʥʘ ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʝʪʷʤ ʩ ʚʨʦʞʜʝʥʥʦʡ ʨʘʩʱʝʣʠʥʦʡ ʛʫʙʳ ʠ ʥʝʙʘ ʠ ʠʭ ʧʦʵʪʘʧʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, 

ʦʢʘʟʳʚʘʝʤʘʷ ʥʘ ʙʘʟʝ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʆʰʩʢʦʡ ʤʝʞʦʙʣʘʩʪʥʦʡ ʦʙʲʝʜʠʥʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴ-

ʥʠʮʳ. 

Abstract 

The article deals with the problems of children with congenital clefts of the upper lip and palate. Statistical 

data are presented on the risk factors for the birth rate of children with congenital pathologies of the maxillofacial 

region in the Kadamzhai District of the Kyrgyz Republic. The role of the influence of endo- and exogenous etio-

logical factors on the fertility of children with pathologies was studied in detail. The organization of medical care 

for children with congenital cleft lip and palate and their phased rehabilitation provided on the basis of maxillo-

facial surgery of the Osh interregional combined hospital. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʦʞʜʝʥʥʳʝ ʨʘʩʱʝʣʠʥʳ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʵʪʠʦʣʦʛʠʷ, ʩʪʘʪʠʩʪʠʢʘ ʨʦʞʜʘʝʤʦʩʪʠ, 

ʟʦʥʘ ʨʠʩʢʘ, ʧʣʘʥ ʣʝʯʝʥʠʷ. 

Keywords: congenital cleft, risk factors, etiology, birth statistic, risk area, planning of treatment 

 

ɺʨʦʞʜʝʥʥʳʝ ʧʘʪʦʣʦʛʠʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙ-

ʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʪʷʞʝʣʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʜʝ-

ʪʝʡ, ʢʦʪʦʨʳʝ, ʚʳʟʳʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝ-

ʥʠʷ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʠʭ ʩʦ-

ʮʠʘʣʴʥʦʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʚʩʝʭ ʧʘʪʦʣʦʛʠʡ ʏʃʆ ʷʚʣʷ-

ʶʪʩʷ ʚʨʦʞʜʝʥʥʳʝ ʨʘʩʱʝʣʠʥʳ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ, 

ʠ ʧʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʘʥʠʤʘʶʪ 3-

5 ʤʝʩʪʦ ʩʨʝʜʠ ʚʩʝʭ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʢʘ [1]. 
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ɺʨʦʞʜʝʥʥʳʝ ʨʘʩʱʝʣʠʥʳ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ 

ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠ ʤʫʣʴʪʠʬʘʢ-

ʪʦʨʥʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʢʘʢ ʵʪʠʦʣʦʛʠʷ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜ-

ʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʪʘʢ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ, ʫʩʣʦ-

ʚʠʷ ʞʠʟʥʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʚʨʝʜʥʦʩʪʴ ʠ ʪ.ʜ.). ʇʦ 

ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʯʘʩʪʦʪʘ ʨʦʞʜʘʝʤʦʩʪʠ 

ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩʱʝʣʠʥʘʤʠ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ 

ʥʝʙʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʜʠʥ ʨʝʙʝʥʦʢ ʩ ʨʘʩʱʝʣʠ-

ʥʦʡ ʥʘ 600-1000 ʥʦʚʦʨʦʞʜʝʥʥʳʭ [3, 2]. ʆʜʥʘʢʦ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʦʧʨʦʩ ʦʩʪʘʝʪʩʷ, ʥʝ ʠʟʫʯʝʥʥʳʤ ʠ ʧʦ 

ʩʝʡ ʜʝʥʴ, ʠ ʚ ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʤʳ ʥʝ ʦʙ-

ʥʘʨʫʞʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʨʦʞʜʘʝʤʦʩʪʠ 

ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩʱʝʣʠʥʘʤʠ ʛʫʙʳ ʠ ʥʝʙʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʚ 

ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʶʛʝ ʩʪʨʘʥʳ, 

ʛʜʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʤʥʦʞʝʩʪʚʦ ʫʨʘʥʦʚʳʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ, 

ʦʪʚʘʣʳ, ʫʛʦʣʴʥʳʭ, ʥʝʬʪʷʥʳʭ, ʟʦʣʦʪʦ - ʩʫʨʴʤʷʥʳʭ ʠ 

ʨʪʫʪʴ ʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʚ ʵʪʠʭ ʟʦʥʘʭ, ʟʘʥʠʤʘʶʪʩʷ ʚʳʨʘ-

ʱʠʚʘʥʠʝʤ ʭʣʦʧʢʘ ʠ ʪʘʙʘʢʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦ-

ʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʷʜʦ-

ʭʠʤʠʢʘʪʘʤʠ ʠ ʘʣʢʘʣʦʠʜʘʤʠ ʪʘʙʘʢʘ [4, 5, 6]. ɺʩʝ 

ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦ-

ʚʝʜʝʥʠʷ ʪʱʘʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʶʞʥʦʤ ʨʝʛʠ-

ʦʥʝ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʦʯʥʳʭ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʨʦʞʜʘʝʤʦʩʪʠ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥ-

ʥʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ 

ʦʙʣʘʩʪʠ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʦʥʝ 

ʧʨʦʞʠʚʘʥʠʷ, ʚʦʟʨʘʩʪʘ ʨʦʜʠʪʝʣʝʡ, ʚʣʠʷʥʠʷ ʪʝʨʘʪʦ-

ʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʦʞʜʘʝʤʦʩʪʴ, ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʚʨʝʜʥʦʩʪʝʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʟʫʯʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠ 

ʯʘʩʪʦʪʫ ʨʦʞʜʘʝʤʦʩʪʠ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩʱʝ-

ʣʠʥʘʤʠ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʜʘʤ-

ʞʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɹʘʪʢʝʥʩʢʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʛʦʨʦʜʘʭ 

ɸʡʜʘʨʢʝʥ ʠ ʂʘʜʘʤʞʘʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʜʘʥʥʳʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ï 26385 ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ ʩʦʩʪʦʷʚʰʠʭ ʥʘ ʫʯʝʪʝ ʚ ʮʝʥʪʨʝ ʩʝʤʝʡʥʦʡ 

ʤʝʜʠʮʠʥʳ ʩ 2000 ʧʦ 2016 ʛʦʜʘ. ʀʟ ʥʠʭ ï 5069 ʙʝʨʝ-

ʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚ ʛʦʨʦʜʝ ɸʡʜʘʨʢʝʥ, ʠ ï 21316 ʙʝ-

ʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʚ ʛʦʨʦʜʝ ʂʘʜʘʤʞʘʡ. ʇʨʠ ʠʟʫʯʝ-

ʥʠʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫʯʠʪʳʚʘʣʠʩʴ ʫʩʣʦʚʠʷ 

ʞʠʟʥʠ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʠʭ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ, 

ʧʝʨʝʥʝʩʝʥʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʩʣʝʜ-

ʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩ-

ʩʪʨʦʡʩʪʚʘ ʚ I ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʠʥʠʤʘʣʠ 

ʣʠ ʘʥʪʠʙʠʦʪʠʢʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʫʱʝʩʪʚʦ-

ʚʘʣʘ ʣʠ ʫʛʨʦʟʘ ʚʳʢʠʜʳʰʘ, ʢʘʢ ʧʝʨʝʥʝʩʣʠ ʪʦʢʩʠʢʦʟ, 

ʥʝʪ ʣʠ ʘʥʝʤʠʠ, ʘ ʝʩʣʠ ʝʩʪʴ ʪʦ ʢʘʢʦʡ ʩʪʘʜʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʨʦʞ-

ʜʘʝʤʦʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ (2000-2016ʛʛ.) ʚ ʛʦ-

ʨʦʜʝ ɸʡʜʘʨʢʝʥ ʠ ʂʘʜʘʤʞʘʡ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʩʚʝʪ ʧʦʷʚʠʣʠʩʴ ï 26385 ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʠʟ ʥʠʭ 

ï 10 ʜʝʪʝʡ ʨʦʜʠʣʠʩʴ ʤʝʨʪʚʳʤʠ, ʘ ï 488 ʤʣʘʜʝʥʮʝʚ 

ʙʳʣʠ ʩ ʚʨʦʞʜʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ 

ʦʙʣʘʩʪʠ, ʪʦ ʝʩʪʴ ʩ ʚʨʦʞʜʝʥʥʦʡ ʨʘʩʱʝʣʠʥʦʡ ʚʝʨʭʥʝʡ 

ʛʫʙʳ, ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʠ ʥʸʙʘ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʦʞʜʘʝʤʦʩʪʠ ʜʝ-

ʪʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 16 ʣʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʨʦʞʜʘʝʤʦʩʪʠ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩ-

ʱʝʣʠʥʘʤʠ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʘ 

ʥʘʦʙʦʨʦʪ ʦʪʤʝʯʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʡ ʧʨʠʨʦʩʪ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʚ ʛʦʨʦʜʘʭ ɸʡʜʘʨʢʝʥ ʠ ʂʘʜʘʤʞʘʡ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʦʨʦʜʘʤʠ ʚ ʖʞʥʦʤ ʨʝʛʠʦʥʝ ʂʳʨ-

ʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʨʦʞʜʘʝ-

ʤʦʩʪʠ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ 

ʩ 2000 ʧʦ 2016 ʛʦʜ ʩʦʩʪʘʚʠʣ 1,85 ʥʘ 1000 ʥʦʚʦʨʦʞ-

ʜʝʥʥʳʭ ʜʝʪʝʡ. ʊʘʢ ʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʚʦ-

ʩʪʦʨʦʥʥʠʝ ʨʘʩʱʝʣʠʥʳ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʘʣʴʚʝʦʣʷʨ-

ʥʦʛʦ ʦʪʨʦʩʪʢʘ ï 311 (63,7%) ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʧʨʦ-

ʪʠʚ ï 177 (36,3%) ʜʝʪʝʡ ʩ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʣʦʢʘʣʠ-

ʟʘʮʠʝʡ ʨʘʩʱʝʣʠʥʳ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʫ 

ʤʘʣʴʯʠʢʦʚ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʨʦʞʜʘʝʤʦʩʪʠ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩʱʝʣʠʥʘʤʠ ʚʝʨʭ-

ʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ ï 325 ʤʘʣʴʯʠʢʦʚ, ʯʝʤ ʫ ʜʝʚʦʯʝʢ ï 

163 (66,6 % ʠ 33,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʤʠʨʝ, ʚʚʠʜʫ ʠʟʤʝʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʥʘʩʝʣʝʥʠʷ, ʠʭ ʧʨʠʚʳʯʝʢ ʠ ʩʪʨʫʢʪʫʨʳ ʟʘʙʦʣʝʚʘʝʤʦ-

ʩʪʠ ʣʶʜʝʡ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝ-

ʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʤʦʞʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ, ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟ-

ʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ 

ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. 

ʂ ʚʦʟʤʦʞʥʳʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʦʪʥʦʩʷʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʵʥʜʦ- ʠ ʵʢʟʦʛʝʥʥʳʝ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʨʦ-

ʜʠʪʝʣʝʡ ʨʝʙʝʥʢʘ. ʊʘʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘ-

ʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʨʦʜʠʪʝʣʠ ʜʝʪʝʡ, ʨʦʜʠʚ-

ʰʠʭʩʷ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩʱʝʣʠʥʘʤʠ ʚʝʨʭʥʝʡ ʛʫʙʳ 

ʠ ʥʸʙʘ, ʚ ʧʝʨʠʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʮʝʚʦʛʦ ʦʪʜʝʣʘ 

ʧʣʦʜʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʧʨʠ ʦʧʨʦʩʝ ʚʳ-

ʷʩʥʝʥʦ, ʯʪʦ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ï 63 ʜʝʪʝʡ ʩ ɺʈɻʅ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝ-

ʚʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 12,9% ʦʪ ʚʩʝʭ ʥʦ-

ʚʦʨʦʞʜʝʥʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʚʦʣʴʥʦ ʚʳ-

ʩʦʢʦʡ ʨʦʣʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦ-

ʩʪʝʡ. ʇʦʤʠʤʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʥʝʤʘʣʦ-

ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʝʨʝ-

ʥʝʩʝʥʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦ ʚʨʝʤʷ 

ʧʝʨʚʦʛʦ ʪʨʠʤʝʩʪʨʘ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʥʬʝʢʮʠʦʥ-

ʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʝʨʝʙʦʣʝʣʠ ʤʘʪʝʨʠ ï 141 

(28,8%) ʜʝʪʝʡ ʨʦʜʠʚʰʠʭʩʷ ʩ ʚʨʦʞʜʝʥʥʦʡ ʨʘʩʱʝʣʠ-

ʥʦʡ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʘʥʪʠ-

ʙʠʦʪʠʢʠ, ʩʘʣʠʮʠʣʘʪʳ, ʩʫʣʴʬʘʥʠʣʘʤʠʜʳ ʙʝʟ ʥʘʟʥʘ-

ʯʝʥʠʷ ʚʨʘʯʘ) ʧʨʠʥʠʤʘʣʠ ʤʘʪʝʨʠ ï 86 (17,6%) ʜʝʪʝʡ 

ʪʘʢ ʞʝ, ʨʦʜʠʚʰʠʭʩʷ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩʱʝʣʠʥʘʤʠ 

ʛʫʙʳ ʠ ʥʝʙʘ. ʄʘʪʝʨʠ ï 80 (16,3%) ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ 

ɺʈɻʅ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʠʩʧʳʪʳʚʘʣʠ ʚʳʨʘʞʝʥʥʳʡ ʪʦʢ-

ʩʠʢʦʟ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʊʘʢ ʞʝ ʫ ï 82 (16,8%) 

ʞʝʥʱʠʥ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʘʥʝʤʠʷ, ʘ ʫ ï 16 (3,2%) ʤʘʪʝʨʝʡ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʫʛʨʦʟʘ ʚʳʢʠʜʳʰʘ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, 

ʯʪʦ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ ʧʝʨʝʥʝʩʣʠ 
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ʧʩʠʭʠʯʝʩʢʠʝ ʪʨʘʚʤʳ ʚ ʧʝʨʚʦʤ ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥ-

ʥʦʩʪʠ ï 20 (0,4%) ʤʘʪʝʨʝʡ ʜʝʪʝʡ ʨʦʜʠʚʰʠʭʩʷ ʩ 

ɺʈɻʅ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 2000 

ʧʦ 2016 ʛʦʜʘ, ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʨʦʞʜʝʥʠʷ ʜʝʪʝʡ ʩ 

ʚʨʦʞʜʝʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙ-

ʣʘʩʪʠ ʩʦʩʪʘʚʠʣʠ ï 1,85. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʣʴʯʠʢʠ 

ʚ 1,5 ʨʘʟʘ ʯʘʱʝ ʨʦʞʜʘʶʪʩʷ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʨʘʩʱʝ-

ʣʠʥʘʤʠ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ, ʯʝʤ ʜʝʚʦʯʢʠ, ʘ ʧʨʘʚʦ-

ʩʪʦʨʦʥʥʠʝ ʨʘʩʱʝʣʠʥʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 2 ʨʘʟʘ ʨʝʞʝ, 

ʯʝʤ ʣʝʚʦʩʪʦʨʦʥʥʠʝ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʚʨʦʞʜʝʥʥʦʡ ʨʘʩʱʝʣʠʥʳ ʚʝʨʭʥʝʡ ʛʫʙʳ ʠ ʥʝʙʘ ʷʚʣʷ-

ʶʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦ-

ʞʝʥʥʦʩʪʴ, ʧʝʨʝʥʝʩʝʥʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʳʡ ʪʦʢʩʠʢʦʟ 

ʫ ʤʘʪʝʨʝʡ, ʘʥʝʤʠʷ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʨʠʝʤ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʙʝʟ ʥʘʟʥʘʯʝʥʠʷ ʚʨʘʯʘ. ʕʪʠ 

ʬʘʢʪʦʨʳ ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʠʣʠ ï 74,8% ʦʪ ʚʩʝʭ ʧʨʠ-

ʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʨʦʞʜʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʯʝ-

ʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ 

ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ ʨʘʩʱʝʣʠʥʦʡ ʛʫʙʳ ʠ ʥʝʙʘ, ʥʘʭʦ-

ʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʦʪʜʝʣʝʥʠʠ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʆʰʩʢʦʡ ʤʝʞʦʙʣʘʩʪ-

ʥʦʡ ʦʙʲʝʜʠʥʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ, ʪʘʢ ʞʝ 

ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 2000 ʧʦ 2016 ʛʦʜʘ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚ ʮʝʣʷʭ ʧʨʝ-

ʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʨʝʮʠʜʠʚʦʚ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʦʡʢʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʫʯʝʪʦʤ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʢʣʠʥʠʢʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʫ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ. 

ɼʝʪʠ ʥʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʭʝʡʣʦʧʣʘ-

ʩʪʠʢʠ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 12 ʤʝʩʷʮʝʚ, ʘ 

ʚ ʚʦʟʨʘʩʪʝ ʦʪ 12 ʜʦ 18 ʤʝʩʷʮʝʚ ʧʨʦʚʦʜʠʣʠ ʩʪʘʬʠʣʦ-

ʧʣʘʩʪʠʢʫ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʤʝʩʷʮʝʚ ʜʦ 3 ʣʝʪ ʚʳʧʦʣ-

ʥʷʣʘʩʴ ʫʨʘʥʦʧʣʘʩʪʠʢʘ. ʍʝʡʣʦʧʣʘʩʪʠʢʘ ʠ ʭʝʡʣʦʨʠ-

ʥʦʧʣʘʩʪʠʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʄʠʣʣʘʨʜʘ ʠ 

ʆʙʫʭʦʚʘ. ʇʣʘʩʪʠʢʘ ʜʝʬʝʢʪʘ ʥʝʙʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʧʦʢʘʟʘʥʠʷʤ ʚ ʦʜʠʥ ʠʣʠ ʚ ʜʚʘ ʵʪʘʧʘ.  
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VISITING SCIENTIFIC -PRACTICAL SCHOOL AS A WAY OF DEVELOPMENT OF 

PSYCHOLOGICAL READINESS OF STUDENTS TO A ROTATIONAL WORK  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʬʝʩʩʠʦʥʘʣʳ ʚʘʭʪʦʚʦʛʦ ʪʨʫʜʘ ʨʘʙʦʪʘʶʪ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʜʘʥʥʦʝ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʝʜʲʷʚʣʷʝʪ ʢ ʠʭ ʧʦʜʛʦʪʦʚʢʝ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʫʩʚʘʠʚʘʶʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʚʦ ʚʨʝʤʷ ʚʫʟʦʚʩʢʦʛʦ ʦʙʫ-

ʯʝʥʠʷ, ʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʧʩʠʭʦʣʦ-

ʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴ-

ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ 4 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʅʝʬʪʠ ʠ 

ɻʘʟʘ ʉʝʚʝʨʥʦʛʦ (ɸʨʢʪʠʯʝʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

Abstract 

Professionals shift labor work in the specific conditions of the far North, this fact makes the preparation of 

special requirements. It is necessary to consider not only the professional knowledge, abilities and skills that are 

absorbed by students during undergraduate training but also psychological support of professional formation, 

development of psychological readiness of students to extreme conditions. This article presents the results of re-

search on the development of psychological readiness of students of the 4th course of the Institute of Oil and Gas, 

Northern (Arctic) Federal University. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦ-

ʚʠʷ ʪʨʫʜʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʩʫʙʲʝʢʪ ʪʨʫʜʘ. 

Key words: psychological readiness, professional development, extreme working conditions, professional 

identity, subject of work. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝ-

ʥʠʶ ʚʘʭʪʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. ɺʘʭʪʦʚʳʡ ʤʝʪʦʜ 

ʪʨʫʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʚʠʜ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʛʜʘ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʠʭ ʝʞʝʜʥʝʚʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʤʝ-

ʩʪʫ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ. ʇʨʦʬʝʩʩʠʦʥʘʣʳ-ʚʘʭ-

ʪʦʚʠʢʠ ʨʘʙʦʪʘʶʪ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʨʘʡ-

ʥʝʛʦ ʉʝʚʝʨʘ, ʯʪʦ ʧʨʝʜʲʷʚʣʷʝʪ ʢ ʠʭ ʧʦʜʛʦʪʦʚʢʝ ʦʩʦ-

ʙʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ 

ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʫʩʚʘʠʚʘʶʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʚʦ ʚʨʝʤʷ 

ʚʫʟʦʚʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʦ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʚʘʞʥʦʩʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʙʫʜʫʱʝʡ 

ʧʨʦʬʝʩʩʠʠ. ʉʪʫʜʝʥʪʳ ʥʝ ʠʤʝʶʪ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʚʘʭʪʘ, ʢʘʢʠʝ ʫʩʣʦʚʠʷ ʠʭ ʦʞʠ-

ʜʘʶʪ ʠ ʢʘʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʦʥʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ, 

ʯʪʦʙʳ ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ [4]. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʢ ʪʨʫʜʫ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ [2], [3]:  

ῐ ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʪʨʝʙ-
ʥʦʩʪʴ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, 

ʠʥʪʝʨʝʩ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

ῐ ʦʨʠʝʥʪʘʮʠʦʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʚʷʟʘʥ ʩ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷʤʠ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʫʩʣʦʚʠʷʭ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʦ ʝʝ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʣʠʯʥʦʩʪʠ;  

ῐ ʵʤʦʮʠʦʥʘʣʴʥʦ ï ʚʦʣʝʚʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʩʦʙʦʡ ʠ ʤʦʙʠʣʠʟʘʮʠʶ ʩʠʣ;  

ῐ ʩʦʮʠʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʤʝ-
ʥʠʝ ʯʝʣʦʚʝʢʘ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫ-

ʛʠʤʠ ʣʶʜʴʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʠ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʩʫʙʲʝʢʪʦʤ 

ʪʨʫʜʘ (ʠʤʝʝʪ ʯʸʪʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʝʙʝ ʢʘʢ ʨʘ-

ʙʦʪʥʠʢʝ ï ʦʙʨʘʟ ʩʝʙʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʨʝʘʣʠʟʫʝʪ 

ʘʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ) ʠ ʙʦʣʝʝ ʦʪʯʸʪʣʠʚʦ ʧʦʥʠʤʘʝʪ 

ʦʙʲʝʢʪ ʪʨʫʜʘ (ʧʨʝʜʤʝʪ ʪʨʫʜʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʟʘʜʘʯʠ, ʜʝʡʩʪʚʠʷ ʠ ʦʧʝʨʘʮʠʠ, ʩʨʝʜʩʪʚʘ, ʫʩʣʦʚʠʷ, ʨʝ-

ʟʫʣʴʪʘʪ ʪʨʫʜʘ) [1]. ɹʝʟʫʩʣʦʚʥʦ, ʚ ʭʦʜʝ ʚʩʝʛʦ ʫʯʝʙ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʫʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ 
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ʦʙʲʝʢʪʦʤ ʪʨʫʜ: ʩʪʨʫʢʪʫʨʘ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʩʪʨʫʢʪʫʨʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. ʆʙʨʘʟ ʩʫʙʲʝʢʪʘ ʪʨʫʜʘ ʧʨʠ 

ʵʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ, ʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʩʪʠ-

ʭʠʡʥʦ ʠ ʨʝʟʫʣʴʪʘʪ ʚʚʠʜʫ ʧʦʩʣʝʜʥʝʛʦ ʥʝ ʚʩʝʛʜʘ ʫʩʧʝ-

ʰʝʥ. ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʳ-

ʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʟʚʠ-

ʪʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʘʭʪʦʚʦʤʫ 

ʪʨʫʜʫ. 

ʅʘʰʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷ-

ʱʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʘʧʨʦʙʠʨʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʨʘʟʚʠʪʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʘʭʪʦʚʦʤʫ 

ʪʨʫʜʫ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 4 ʢʫʨʩʘ ʠʥʩʪʠʪʫʪʘ ʅʝʬʪʠ ʠ 

ɻʘʟʘ ʉʝʚʝʨʥʦʛʦ (ɸʨʢʪʠʯʝʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 30 ʩʪʫ-

ʜʝʥʪʦʚ (ʤʦʣʦʜʳʝ ʣʶʜʠ, ʧʨʦʭʦʜʠʚʰʠʝ ʧʨʘʢʪʠʢʫ ʚʘʭ-

ʪʦʚʳʤ ʤʝʪʦʜʦʤ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ). ʀʟʥʘ-

ʯʘʣʴʥʦ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠʩʭʦʜʥʦʛʦ 

ʫʨʦʚʥʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʘʭʪʦʚʦʤʫ 

ʪʨʫʜʫ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢ: ʦʧʨʦʩʥʠʢ ʫʨʦʚʥʷ ʩʫʙʲ-

ʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ɽ.ʌ.ɹʘʞʠʥ, ɽ.ɸ.ɻʦʣʳʥʢʠʥʘ, 

ʃ.ʄ.ʕʪʢʠʥʜ; ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʣʠʯʥʦʩʪʥʳʡ ʦʧʨʦʩ-

ʥʠʢ çɸʜʘʧʪʠʚʥʦʩʪʴè ɸ. ɻ. ʄʘʢʣʘʢʦʚ ʠ ʉ. ɺ. ʏʝʨʤʷ-

ʥʠʥ; ʤʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂ. ɿʘʤʬʠʨ; ʦʧʨʦʩʥʠʢ ʬʦʨ-

ʤʘʣʴʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ 

ɺ.ʄ.ʈʫʩʘʣʦʚʘ ʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʥʢʝʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʘʭʪʦʚʦʤ ʤʝʪʦʜʝ ʪʨʫʜʘ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʜʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ 

ʛʨʫʧʧʳ ʧʦ 15 ʯʝʣʦʚʝʢ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʢʦʥ-

ʪʨʦʣʴʥʘʷ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʦʨ-

ʛʘʥʠʟʦʚʘʥʥʘ ʚʳʝʟʜʥʘʷ ʥʘʫʯʥʦ ï ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʰʢʦʣʘ çʈʘʙʦʪʘ ʥʘ ʚʘʭʪʝ ï ʫʩʧʝʭ ʠ ʟʜʦʨʦʚʴʝè, ʢʦʪʦ-

ʨʘʷ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʧʣʘʥʠʨʫʶʱʠʭ 

ʨʘʙʦʪʘʪʴ ʚʘʭʪʦʚʳʤ ʤʝʪʦʜʦʤ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ 

ʉʝʚʝʨʘ. ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʚʳʝʟʜʥʦʡ ʥʘʫʯʥʦ - ʧʨʘʢʪʠʯʝʩʢʦʡ ʰʢʦʣʳ ʙʫ-

ʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʢʦʤʧʦʥʝʥʪʦʚ (ʤʦʪʠ-

ʚʘʮʠʦʥʥʳʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʵʤʦʮʠʦʥʘʣʴʥʦ - ʚʦ-

ʣʝʚʦʡ, ʩʦʮʠʘʣʴʥʳʡ) ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʢ ʚʘʭʪʦʚʦʤʫ ʪʨʫʜʫ. ʐʢʦʣʘ ʚʢʣʶʯʘʣʘ ʚ 

ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʩʘʤʦʘʥʘʣʠʟ ʦʪ-

ʥʦʰʝʥʠʷ ʢ ʮʝʣʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ; ʠʟʫʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ; ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʨʝʰʝʥʠʶ 

ʪʨʫʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ; ʩʘʤʦʦʮʝʥʢʘ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʩʚʦʠʭ ʢʘʯʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʩʧʝʰʥʦʤʫ 

ʚʳʧʦʣʥʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʦʪʤʝ-

ʪʠʣʠ, ʯʪʦ ʜʘʥʥʘʷ ʩʬʝʨʘ ʠʟʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʭʦ, 

ʩʫʱʝʩʪʚʫʝʪ ʤʘʣʦ ʩʨʝʜʩʪʚ ʨʘʟʚʠʪʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ. ʊʘʢʞʝ ʠʟʫʯʠʚ ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʵʤʧʠʨʠʯʝʩʢʠʤ 

ʧʫʪʝʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ ʩʣʘʙʦ ʨʘʟ-

ʚʠʪʳ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ 

(ʤʦʪʠʚʘʮʠʦʥʥʳʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, ʵʤʦʮʠʦʥʘʣʴʥʦ ï 

ʚʦʣʝʚʦʡ), ʪʝʤ ʩʘʤʳʤ ʤʳ ʧʦʜʪʚʝʨʜʠʣʠ ʚʘʞʥʦʩʪʴ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ, ʟʜʝʩʴ ʥʝʦʙ-

ʭʦʜʠʤʘ ʢʦʤʧʣʝʢʩʥʘʷ ʨʘʙʦʪʘ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʥʘʯʠʥʘʷ 

ʩ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʠʣʦʩʴ ʪʦʣʴʢʦ ʤʘʣʦʡ ʯʘʩʪʴʶ 

ʙʦʣʴʰʦʛʦ ʠ ʪʨʫʜʦʝʤʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  
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PERSONALITY AS RESEARCH OBJECT OF EASTERN TEACHINGS  

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʧʦʧʳʪʢʫ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʝ ʚʠʜʝʥʠʝ ʚʦʩʪʦʯʥʳʭ ʪʝʦʨʠʡ ʣʠʯʥʦʩʪʠ: ʙʫʜʜʠʟʤʘ, ʩʫ-

ʬʠʟʤʘ, ʡʦʛʠ, ʪʦʛʦ ʚʣʠʷʥʠʷ, ʢʦʪʦʨʦʝ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ çʷè, ʩʘʤʦ-

ʚʦʩʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ ʚ ʢʦʨ-

ʨʝʢʮʠʦʥʥʦʡ ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʧʩʠʭʦʣʦʛʘ. ʀʩʩʣʝʜʫʷ ʦʩʥʦʚʳ ʞʠʟʥʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʚ ʫʯʝʥʠʷʭ 

ʙʫʜʜʠʟʤʘ, ʩʫʬʠʟʤʘ ʠ ʡʦʛʠ, ʘʚʪʦʨʦʤ ʚʳʷʚʣʝʥʳ ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʫʯʝʥʠʷʤʠ, ʨʘʩʩʤʦʪʨʝʥʳ 

ʚʦʧʨʦʩʳ ʚʳʙʦʨʘ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʙʝʟ 
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ʫʯʝʪʘ ʢʦʪʦʨʦʛʦ ʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʯʥʦʩʪʴ ʙʳʣʘ ʙʳ ʥʝʧʦʣʥʦʡ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʚ ʨʘʙʦʪʝ ʧʩʠʭʦʣʦʛʘ ʢʦʥʮʝʧʮʠʡ ʣʠʯʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʦʟʥʘʥʠʝ ʯʝʣʦʚʝʢʘ, 

ʠʩʧʦʣʴʟʫʷ ʝʛʦ ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ, ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʘʤʦʧʦ-

ʟʥʘʥʠʶ ʠ ʦʩʦʟʥʘʥʠʶ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ çʷè. 

Abstract  

In this article offered her own explanations about the conception of the personality in eastern teachings: 

buddhism, sufism, yoga and their psycho-correction, psychotherapeutic influences have been defined in the pro-

cess of the consciousness of the person, his emotional life, developing life position, self-improvement and self-

discovery, in its internal "I". The author, investigating the concept of life in buddhism, sufism and yoga teachings 

has identified the similarities and the distinctive features of necessary psychotherapy, psycho-physiological meth-

ods which normalize organism. In addition, it would be unlawful the system has been built on the psychological 

impact of human underestimate. In the work of thepsychologistbeing based on the conceptual issues of the person-

ality theory, is cognized the correct impact on the human subconscious, to develop tactics of further work, to utilize 

its internal resources, creativity, self-improvement mechanism and the awareness of the inner "I" . 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʰʪʘʣʴʪ, ʡʦʛʘ, ʜʟʵʥ-ʙʫʜʜʠʟʤ, ʤʝʜʠʪʘʮʠʷ, ʥʷʬʩ, ʩʫʬʠʟʤ, ʭʘʛʠʛʘʪ. 

Keywords: gestalt, yoga, zen- buddhism, meditation, nyafs, sufism, haghighat. 

 

ʇʨʦʙʣʝʤʘ ʣʠʯʥʦʩʪʠ ʚʩʝʛʜʘ ʷʚʣʷʣʘʩʴ ʧʨʝʜʤʝ-

ʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ 

ʥʘʫʢʠ. ɿʥʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʥʘʫʢʠ 

ʦ ʪʝʦʨʠʷʭ ʣʠʯʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʦʤ ʥʘʜʝʞʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɼʣʷ ʥʘʩ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʜʘʥʥʦʛʦ ʘʩʧʝʢʪʘ ʠʤʝʥʥʦ ʚ ʚʦʩʪʦʯʥʝʡ ʧʩʠʭʦʣʦʛʠʠ, ʢʦʪʦ-

ʨʘʷ ʪʝʩʥʦ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʬʠʣʦʩʦʬʠʝʡ. ʆʙʱʘʷ ʪʝʥʜʝʥ-

ʮʠʷ, ʠʤʝʶʱʘʷ ʤʝʩʪʦ ʚ ʥʘʫʢʝ ï ʘʥʘʣʠʟ ʟʘʧʘʜʥʳʭ ʫʯʝʥʠʡ, 

ʢʦʥʮʝʧʮʠʡ ʣʠʯʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʤ ʚʝʩʴʤʘ ʥʝ-

ʧʦʣʥʳʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʩʫʪʩʪʚʠʷ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʘʥ-

ʥʦʛʦ ʚʦʧʨʦʩʘ ʠʤʝʥʥʦ ʩ ʧʦʟʠʮʠʠ ʚʦʩʪʦʯʥʦʡ ʧʩʠʭʦʣʦ-

ʛʠʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʤʦʜʝʣʠ ʣʠʯʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʪʘʢʠʭ ʚʦʩʪʦʯ-

ʥʳʭ ʫʯʝʥʠʷʭ, ʢʘʢ: ʡʦʛʘ, ʜʟʵʥ-ʙʫʜʜʠʟʤ ʠ ʩʫʬʠʟʤ. ɺʦ 

ʛʣʘʚʫ ʫʛʣʘ ʢʘʞʜʦʛʦ ʫʯʝʥʠʷ ʩʪʘʚʠʪʩʷ ʯʝʣʦʚʝʢ, ʝʛʦ 

ʜʫʭʦʚʥʦʝ ʨʘʟʚʠʪʠʝ, ʝʛʦ ʩʘʤʦʧʦʟʥʘʥʠʝ, ʩʘʤʦʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ, ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦ-

ʨʳʤ ʦʥ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ ʠ ʠʟʤʝʥʠʪʴ ʩʚʦʝ ʦʢʨʫʞʝ-

ʥʠʝ.  

ʀʥʪʝʨʝʩ, ʢʦʪʦʨʳʡ ʚʳʟʚʘʣ ʫ ʥʘʩ ʚʦʩʪʦʯʥʳʝ ʫʯʝ-

ʥʠʷ, ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʠʭ ʩʦʜʝʨʞʠʪʩʷ ʚʝʩʴʤʘ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʥʮʝʧʮʠʠ ʣʠʯʥʦʩʪʠ, ʢ ʠʩ-

ʪʦʯʥʠʢʘʤ ʝʝ ʨʘʟʚʠʪʠʷ, ʚ ʥʠʭ ʩʦʜʝʨʞʘʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚʘʞʥʳʝ ʟʥʘʥʠʷ ʦ ʤʝʪʦʜʘʭ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ, 

ʬʠʟʠʯʝʩʢʦʛʦ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʟʜʦʨʦʚʣʝ-

ʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʥʦ ʠ ʚʳʩʪʨʦʝʥʘ ʩʠʩʪʝʤʘ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ, ʥʝʜʦʦʮʝʥʠʚʘʪʴ 

ʢʦʪʦʨʦʝ ʥʘʤ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺ ʥʠʭ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʦʟʥʘ-

ʥʠʷ ʠ ʧʦʜʩʦʟʥʘʥʠʷ, ʫʨʦʚʥʠ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʵʪʘʧʳ ʧʦ-

ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʦʩʭʦʞʜʝʥʠʶ ʧʦ ʧʫʪʠ ʧʨʦʩʚʝʪʣʝʥʠʷ, 

ʦʟʘʨʝʥʠʷ, ʦʯʠʱʝʥʠʷ ʩʚʦʝʛʦ ʩʦʟʥʘʥʠʷ, ʚʳʭʦʜʷʱʠʭ ʟʘ 

ʨʘʤʢʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʦʜʥʘʢʦ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʣʠʯʥʦʩʪʠ ʥʘʜ ʩʘ-

ʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʚʦʝʛʦ çʷè. ɸʥʘʣʠʟʠʨʫʷ ʚʦ-

ʧʨʦʩ ʣʠʯʥʦʩʪʠ, ʤʳ ʥʝ ʧʳʪʘʝʤʩʷ ʫʡʪʠ ʚ ʨʝʣʠʛʠʶ, ʤʳ 

ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ ʥʝ ʧʳʪʘʝʤʩʷ ʫʡʪʠ ʦʪ ʧʩʠʭʦʣʦʛʠʠ, ʥʘʩ 

ʠʥʪʝʨʝʩʫʝʪ ʚʦʩʪʦʯʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ʠ, ʚʩʝ, ʯʪʦ ʩʚʷ-

ʟʘʥʦ ʩ ʤʝʩʪʦʤ ʠ ʨʦʣʴʶ ʣʠʯʥʦʩʪʠ ʚ ʚʦʩʪʦʯʥʦʡ ʧʩʠ-

ʭʦʣʦʛʠʠ.  

ɼʫʭʦʚʥʳʝ ʫʯʝʥʠʷ ʚʝʩʴʤʘ ʫʤʝʣʦ ʦʙʲʝʜʠʥʷʶʪ 

ʞʝʣʘʥʠʝ ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʨʝʘʣʴʥʦʡ ʞʠʟʥʴʶ 

ʠ ʨʝʣʠʛʠʦʟʥʦʡ ʧʨʘʢʪʠʢʦʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ, ʢʘ-

ʢʦʚʘ ʨʦʣʴ ʜʫʭʦʚʥʳʭ ʥʘʩʪʘʚʥʠʢʦʚ, ʥʘʩʢʦʣʴʢʦ 

ʫʤʝʩʪʥʦ ʠʭ ʩʨʘʚʥʝʥʠʝ ʩ ʨʦʣʴʶ ʧʩʠʭʦʣʦʛʘ, ʦʩʥʦʚʥʘʷ 

ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝʥʠʠ ʩʣʫʰʘʪʴ, 

ʚʥʠʢʘʪʴ, ʦʙʲʷʩʥʷʪʴ, ʧʦʤʦʛʘʪʴ ʯʝʣʦʚʝʢʫ ʚʳʡʪʠ ʠʟ 

ʪʨʫʜʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʫʪʨʘ-

ʯʝʥʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ 

ʤʝʞʜʫ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʥʝʛʘʪʠʚʥʦʡ ʵʥʝʨʛʠʷʤʠ, ʠʩ-

ʩʣʝʜʦʚʘʪʴ ʠ ʧʦʥʷʪʴ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʯʝʣʦʚʝʢʘ. ɼʫʭʦʚʥʳʤʠ ʥʘʩʪʘʚʥʠ-

ʢʘʤʠ ʟʘ ʦʩʥʦʚʫ ʞʠʟʥʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʥʨʘʚʩʪʚʝʥʥʳʝ ʟʘʢʦʥʳ ʠ ʧʨʠʥʮʠʧʳ, ʥʘ 

ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʦʧʠʨʘʪʴʩʷ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ, ʝʩʣʠ 

ʭʦʯʝʪ ʜʦʩʪʠʯʴ ʚʳʩʰʝʡ ʀʩʪʠʥʳ. ʄʝʪʦʜʠʢʠ, ʢʦʪʦ-

ʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʚʦʩʪʦʯʥʳʝ ʧʩʠʭʦʣʦʛʠ, ʠʩʧʦʣʴʟʫʷ 

ʵʣʝʤʝʥʪʳ ʠʛʨʳ, ʫʧʨʘʞʥʝʥʠʡ, ʚʳʨʘʙʘʪʳʚʘʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ, ʙʝʟʫʩʣʦʚʥʦ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ ʥʘʩ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ. ʂʘʞʜʦʝ 

ʫʯʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ, ʯʝʪʢʦ ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʩʥʦ ʩʚʷ-

ʟʘʥʦ ʩ ʣʠʯʥʳʤ ʦʧʳʪʦʤ ʦʩʥʦʚʘʪʝʣʷ ʢʦʥʢʨʝʪʥʦʡ ʪʝʦ-

ʨʠʠ. ʇʦʨʘʞʘʝʪ ʪʦʪ ʬʘʢʪ, ʢʘʢ ʪʘʢʦʡ ʤʥʦʛʦʚʝʢʦʚʳʡ 

ʦʧʳʪ, ʩʦʭʨʘʥʝʥʥʳʡ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʥʝ 

ʪʝʨʷʶʪ ʩʚʦʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʩʝʛʦʜʥʷ, 

ʧʨʦʜʦʣʞʘʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʠ ʠʟʤʝʥʷʪʴʩʷ.  

ɸʥʘʣʠʟ ʚʦʩʪʦʯʥʳʭ ʪʝʦʨʠʡ ʭʦʪʝʣʦʩʴ ʙʳ ʥʘʯʘʪʴ 

ʩ ʡʦʛʠ, ʢʦʪʦʨʘʷ ʩʚʦʠʤʠ ʢʦʨʥʷʤʠ ʫʭʦʜʠʪ ʚ ʜʨʝʚʥʝʠʥ-

ʜʠʡʩʢʫʶ ʢʫʣʴʪʫʨʫ (ʧʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʩʦʜʝʨʞʘʪʩʷ 

ʚ ʜʨʝʚʥʠʭ ɺʝʜʘʭ). ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʢʦʣ, ʢʦ-

ʪʦʨʳʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʡʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʧʦʟʚʦ-

ʣʷʶʪ ʥʘʤ ʛʦʚʦʨʠʪʴ ʦ ʪʝʭ ʨʘʟʛʨʘʥʠʯʝʥʠʷʭ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʪʠʧʦʣʦʛʠʝʡ ʣʠʯʥʦʩʪʠ: ʢʘʨʤʘ-ʡʦʛʘ (ʡʦʛʘ 

ʜʝʡʩʪʚʠʷ), ʜʞʥʘʥʘ-ʡʦʛʘ (ʡʦʛʘ ʧʦʟʥʘʥʠʷ), ʙʭʘʢʪʠ-

ʡʦʛʘ (ʡʦʛʘ ʣʶʙʚʠ), ʭʘʪʭʘ-ʡʦʛʘ (ʪʝʣʝʩʥʘʷ ʡʦʛʘ), ʤʘʥ-

ʪʨʘ-ʡʦʛʘ (ʡʦʛʘ ʟʚʫʢʘ), ʣʘʡʘ-ʡʦʛʘ (ʡʦʛʘ ʤʝʜʠʪʘʮʠʠ), 

ʢʫʥʜʘʣʠʥʠ-ʡʦʛʘ (ʡʦʛʘ ʵʥʝʨʛʠʠ) ʠ ʨʘʜʞʘ-ʡʦʛʘ (ʮʘʨ-

ʩʢʘʷ ʡʦʛʘ ʜʫʰʠ ʠ ʪʝʣʘ). ɼʘʥʥʦʝ ʫʯʝʥʠʝ ʥʘʩʪʘʠʚʘʝʪ 

ʥʘ ʤʳʩʣʠ ʦ ʪʦʤ, ʯʪʦ ʣʠʯʥʦʩʪʴ ʚ ʩʚʦʝʤ ʩʪʘʥʦʚʣʝʥʠʠ 

ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʫʯʝʥʠʢʘ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʘʩʢʝʪʦʤ, ʧʨʠʯʝʤ ʧʨʦʭʦʞʜʝʥʠʝ ʯʝʣʦʚʝ-

ʢʦʤ ʚʩʝʭ ʩʪʘʜʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʡ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠ ʪʦʣʴʢʦ ʣʠʰʴ ʪʘʢ 

ʤʦʞʥʦ ʩʘʤʦʨʝʘʣʠʟʦʚʘʪʴʩʷ. ɹʝʟʫʩʣʦʚʥʦ, ʢʘʞʜʘʷ ʠʟ 

ʵʪʠʭ ʩʪʘʜʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʮʝʣʝʡ, ʟʘʜʘʯ, 

ʧʨʠʥʮʠʧʦʚ, ʚ ʢʘʞʜʦʡ ʩʦʜʝʨʞʠʪʩʷ ʟʥʘʥʠʝ ʦʙ ʦʧʳʪʝ, 

ʥʘ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʚʦʡ ʧʫʪʴ. ʉʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ ʡʦʛʠ ʯʝʨʪʳ ʜʫʭʦʚʥʦʛʦ 
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ʨʘʟʚʠʪʠʷ ʚʠʜʦʠʟʤʝʥʷʶʪʩʷ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʢʘʨʠʘ-

ʡʦʛʝ, ʪʦ ʪʘʢ ʨʘʟʛʦʚʦʨ ʧʦʡʜʝʪ ʦ ʩʘʤʦʜʠʩʮʠʧʣʠʥʝ, 

ʨʘʟʚʠʪʠʠ ʩʠʣʳ ʚʦʣʠ. ʆʩʥʦʚʦʡ ʙʭʘʢʪʠ-ʡʦʛʠ ʷʚʣʷʝʪʩʷ 

ʣʶʙʦʚʴ ʢ ʙʦʛʫ. ɿʘʥʷʪʠʝ ʧʩʠʭʦʘʥʘʣʠʟʦʤ ʠ ʨʘʟʚʠʪʠʝ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʧʩʠʭʦʘʥʘʣʠʟʫ, ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʠʟʫʯʝʥʠʷ ʜʞʥʘʥʘ-ʡʦʛʠ. ɺʦ ʚʩʝʭ ʜʨʫʛʠʭ ʰʢʦʣʘʭ ʦʩ-

ʥʦʚʥʦʡ ʫʧʦʨ ʫʜʝʣʷʝʪʩʷ ʫʤʝʥʠʶ ʧʨʦʚʦʜʠʪʴ ʤʝʜʠʪʘ-

ʮʠʶ, ʦʪʨʝʰʠʪʴʩʷ ʦʪ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʯʪʦ ʠ ʩʦʩʪʘʚ-

ʣʷʝʪ ʩʫʪʴ ʜʫʭʦʚʥʦʛʦ ʨʦʩʪʘ. ʋʩʪʨʝʤʠʪʴ ʧʦʪʦʢ ʩʦʟʥʘ-

ʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ çʷè, ʦʛʨʘʜʠʚ ʝʛʦ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʛʦ 

ʧʣʘʩʪʘ ʩʦʟʥʘʥʠʷ ï ʪʘʢʦʚʘ ʩʫʪʴ ʡʦʛʠʯʝʩʢʦʡ ʧʨʘʢ-

ʪʠʢʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʧʳʪʘʣʘʩʴ ʨʝʰʠʪʴ 

ʠʤʝʥʥʦ ʵʪʫ ʦʜʥʫ ʝʜʠʥʩʪʚʝʥʥʫʶ ʟʘʜʘʯʫ. ʀʩʢʘʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʯʝʣʦʚʝʢʫ ʚ ʝʛʦ ʩʪʨʝʤʣʝʥʠʠ, ʤʦʞʥʦ 

ʙʨʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʯʠʱʝʥʠʷ ʪʝʣʘ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ 

ʚʳʨʘʞʝʥʠʝ ʚ ʭʘʪʭʘ-ʡʦʛʝ. ʊʦʣʴʢʦ ʟʘʥʷʪʠʝ ʬʠʟʠʯʝ-

ʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʠ ʫʧʨʘʞʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʦʟʥʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʜʦʩʪʠʯʴ 

ʜʫʭʦʚʥʦʛʦ ʦʯʠʱʝʥʠʷ. ɻʦʚʦʨʷ ʦ ʧʫʪʷʭ ʡʦʛʠ, ʤʳ ʟʘ-

ʪʨʘʛʠʚʘʝʤ ʵʣʝʤʝʥʪ ʧʨʦʩʚʝʪʣʝʥʠʷ ʠ ʩʘʤʦʨʝʘʣʠʟʘ-

ʮʠʠ, ʥʘ ʧʫʪʠ ʢʦʪʦʨʦʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʝʨʴʝʟʥʦʝ ʧʨʝ-

ʧʷʪʩʪʚʠʝ ï ʩʪʨʘʜʘʥʠʝ, ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʭ ʢʨʦʶʪʩʷ ʚ 

ʥʝʟʥʘʥʠʠ, ʵʛʦʠʟʤʝ, ʞʝʣʘʥʠʠ, ʦʪʚʨʘʱʝʥʠʠ ʠ ʩʪʨʘʭʝ. 

ʀʤʝʥʥʦ ʜʘʥʥʳʝ ʚʦʧʨʦʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ ʥʘʩ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʘʩʧʝʢ-

ʪʦʚ ʥʘʰʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʩʪʨʘʭʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʚ ʙʫʜʜʠʟʤʝ ʘʣʯʥʦʩʪʠ, ʥʝʥʘʚʠʩʪʠ, 

ʟʘʙʣʫʞʜʝʥʠʷ, ʛʦʨʜʳʥʠ ï ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ ʥʘʩ 

ʦʛʨʦʤʥʫʶ ʮʝʥʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʚʩʝ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ ʧʦʤʝʭʠ, ʤʝʰʘʶʱʠʝ ʨʦʩʪʫ ʯʝʣʦ-

ʚʝʢʘ, ʥʦʩʷʱʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʕʪʦ 

ʚʝʩʴʤʘ ʪʨʫʜʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʧʫʪʠ ʜʫʭʦʚʥʦʛʦ ʨʦ-

ʩʪʘ ʯʝʣʦʚʝʢʘ, ʠʭ ʚʝʩʴʤʘ ʩʣʦʞʥʦ ʧʦʙʦʨʦʪʴ, ʦʜʥʘʢʦ, 

ʘʥʘʣʠʟʠʨʫʷ ʠʩʪʦʯʥʠʢʠ, ʤʳ ʫʙʝʞʜʘʝʤʩʷ, ʧʦʩʪʦʷʥʥʘʷ 

ʨʘʙʦʪʘ ʥʘʜ ʩʦʙʦʡ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʵʪʠ ʧʨʝʧʷʪʩʪʚʠʷ, 

ʧʨʝʚʨʘʪʠʚ ʠʭ ʚ ʩʦʩʪʨʘʜʘʥʠʝ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʘʣʯ-

ʥʦʩʪʠ, ʚ ʣʶʙʦʚʴ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʠʤʝʝʪ ʚ ʜʫʰʝ ʙʝʟʫʤ-

ʥʫʶ ʥʝʥʘʚʠʩʪʴ, ʚ ʤʫʜʨʦʩʪʴ, ʝʩʣʠ ʦʥ ʩʪʦʣʢʥʫʣʩʷ ʩ 

ʧʨʦʙʣʝʤʦʡ ʟʘʙʣʫʞʜʝʥʠʷ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʩʠʣʘ ʙʫʜ-

ʜʠʩʪʩʢʦʛʦ ʫʯʝʥʠʷ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʚʝʨʜʦʡ ʚʝʨʝ, ʩʣʝ-

ʜʦʚʘʥʠʠ ʟʘʧʦʚʝʜʷʤ, ʫʚʘʞʝʥʠʠ ʢ ʜʨʫʛʠʤ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʫʪ ʯʝʣʦʚʝʢʫ, ʙʣʘʛʦʜʘʨʷ ʚʥʫʪʨʝʥʥʠʤ ʫʩʠʣʠʷʤ 

ʠ ʩʘʤʦʜʠʩʮʠʧʣʠʥʝ, ʧʦʙʦʨʦʪʴ ʥʝʛʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ, 

ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʥʘ ʧʫʪʠ ʚ ʩʘʤʦʨʘʟʚʠʪʠʠ ʚʦʟʥʠʢʘʶʪ 

ʧʨʝʛʨʘʜʳ. ʍʦʪʷ ʚ ʜʠʘʣʝʢʪʠʢʝ ʙʫʜʜʠʟʤʘ ʩʦʚʤʝʱʝʥʦ 

ʠʜʝʘʣʴʥʦʝ ʠ ʨʝʘʣʴʥʦʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʠʤʝʥʥʦ ʵʪʦ 

ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ, 

ʠʜʪʠ ʚʧʝʨʝʜ, ʢ ʩʚʦʝʤʫ ʠʜʝʘʣʫ. 

ʀʩʩʣʝʜʫʷ ʧʨʦʙʣʝʤʫ ʣʠʯʥʦʩʪʠ ʚ ʟʘʧʘʜʥʦʤ ʢʦʥ-

ʪʝʢʩʪʝ, ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʠʥʪʝʨʝʩʥʳʤ ʬʘʢʪʦʤ, ʢʦ-

ʪʦʨʳʡ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʨʘʙʦʪʘʭ ʕʨʠʭʘ ʌʨʦʤʤʘ. 

ɿʥʘʷ ʦʩʥʦʚʳ ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʚʥʠʢʘʷ ʚ ʩʫʪʴ ʙʫʜ-

ʜʠʟʤʘ, ʦʙʥʘʨʫʞʠʚʘʝʰʴ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʮʝʣʷʤʠ 

ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʜʟʵʥ, ʧʦʩʪʠʞʝʥʠʝ çʷè, ʩʚʦʙʦʜʥʦʛʦ 

ʦʪ ʛʦʩʧʦʜʩʪʚʘ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ, ʧʦʟʥʘʥʠʝ ʨʝʘʣʴʥʦ-

ʩʪʠ. ʀʥʪʝʨʝʩʝʥ ʧʦʜʭʦʜ ʕ.ʌʨʦʤʤʘ, ʤʳʩʣʴ ʦ ʟʥʘʥʠʠ, 

ʚʝʜʫʱʝʡ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʝʛʦ ʨʘ-

ʙʦʪʝ (2). ʅʝʣʴʟʷ ʪʘʢʞʝ ʥʝ ʦʪʤʝʪʠʪʴ ʜʟʵʥʩʢʫʶ ʤʝʜʠ-

ʪʘʮʠʶ, ʷʚʣʷʶʱʝʡʩʷ ʧʨʝʢʨʘʩʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʠ ʜʦ-

ʧʦʣʥʝʥʠʝʤ ʢ ʟʘʧʘʜʥʦʡ ʪʝʨʘʧʠʠ. ʉ ʙʫʜʜʠʩʪʩʢʦʡ ʪʝʦ-

ʨʠʝʡ ʩʦʦʪʥʦʩʠʪʩʷ ʠ ʛʝʰʪʘʣʴʪ-ʪʝʨʘʧʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʦʩʦʟʥʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʥʘʩʪʦ-

ʷʱʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ.  

ɺʝʩʴʤʘ ʩʦʟʚʫʯʥʳ ʚʟʛʣʷʜʳ ʌ. ʇʝʨʣʩ (3), ʢʦʪʦ-

ʨʳʡ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʥʘʰ ʚʨʘʛ ï ʥʝ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʝ, 

ʘ ʩʦʟʥʘʪʝʣʴʥʳʡ ʫʤ ʠ ʙʫʜʜʳ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʫʢʘʟʳ-

ʚʘʣ, ʯʪʦ ʠʤʝʥʥʦ ʩʦʟʥʘʪʝʣʴʥʳʡ ʫʤ ʧʦʜʚʝʨʞʝʥ ʩʪʨʘ-

ʩʪʷʤ ʠ ʮʝʧʣʷʝʪʩʷ ʟʘ ʣʦʞʥʫʶ ʠʜʝʶ ʦʙʦʩʦʙʣʝʥʥʦʛʦ 

çʷè. ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʢʦʥʮʝʧʮʠʠ ʣʠʯʥʦʩʪʠ, ʥʘʰʝʜʰʠʤ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ 

ʫʯʝʥʠʠ ʩʫʬʠʝʚ, ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʠʩʢʠ 

ʩʝʙʷ, ʠʟʤʝʥʝʥʠʷ ʩʚʦʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ çʷè ʥʘ ʠʩʪʠʥ-

ʥʦʝ çʷè. ʇʦʟʥʘʥʠʝ ʩʝʙʷ, ʩʚʦʝʛʦ ʠʩʪʠʥʥʦʛʦ çʷè, ʚʦʚʩʝ 

ʥʝ ʦʟʥʘʯʘʝʪ ʫʭʦʜ, ʦʪʢʘʟ ʦʪ ʩʝʙʷ, ʫʛʣʫʙʣʝʥʠʝ ʚ ʧʨʦ-

ʮʝʩʩ ʧʦʟʥʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʪʦ ʷ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʀʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʣʠʯʥʦ-

ʩʪʴʶ, ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʚʦʝʦʙʨʘʟʠʝ, 

ʤʘʥʝʨʫ ʦʙʱʘʪʴʩʷ, ʝʩʪʴ, ʚʝʩʪʠ ʩʝʙʷ ʚ ʦʙʱʝʩʪʚʝ, ʚʩʝ 

ʵʪʦ ʪʝʧʝʨʴ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠʤ ʚ ʥʦʚʦʤ ʩʚʝʪʝ.  

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʙʦʪʝ ʐʠʤʤʝʣʴ ɸʥ-

ʥʝʤʘʨʠ (1). ʆʥʘ ʧʨʝʜʦʩʪʘʚʠʣʘ ʥʘʰʝʤʫ ʚʟʦʨʫ ʥʝ 

ʪʦʣʴʢʦ ʵʥʮʠʢʣʦʧʝʜʠʶ ʩʫʬʠʟʤʘ, ʥʦ ʠ ʧʦʧʳʪʘʣʘʩʴ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʤʝʯʘʥʠʷ ʦ ʩʫʬʠʡʩʢʦʡ 

ʧʩʠʭʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ, ʢʘʢ ʦʥʘ, ʚʝʨʥʦ, ʧʦʜʤʝʪʠʣʘ 

çʦʩʥʦʚʘʥʘ ʥʘ ʢʦʨʘʥʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭè (1, 

154), ʨʘʩʢʨʳʚ çʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʨʘʟʠʪʝʣʴʥʳʭ ʘʩ-

ʧʝʢʪʦʚ ʠʩʣʘʤʩʢʦʡ ʤʠʩʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ï ʩʫ-

ʬʠʡʩʢʦʡ ʪʨʘʢʪʦʚʢʠ ʬʠʛʫʨʳ ʉʘʪʘʥʳ (ʀʙʣʠʩʘ), ʩʠʣʳ 

ʟʣʘè (1, 156). ɼʣʷ ʫʯʠʪʝʣʝʡ-ʩʫʬʠʝʚ ʩʚʦʡʩʪʚʝʥʥʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʣʠʯʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʜʘʞʝ ʧʦʩʣʝ ʧʦʩʪʠʞʝʥʠʷʤʠ 

ʠʤʠ ʠʩʪʠʥʥʦʛʦ çʷè, ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʩʭʦʜʷʪ ʣʠʰʴ ʚʦ 

ʚʥʫʪʨʝʥʥʝʤ ʧʣʘʥʝ. ɺʘʞʥʘʷ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʦʪʚʦ-

ʜʠʪʴʩʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʯʥʦʩʪʴʶ. 

ʀʤʝʥʥʦ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʚ ʩʪʨʫʢʪʫʨʝ ʩʘʤʦʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʩʦʦʪʥʦʩʠʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ ʩ 

ʵʪʘʣʦʥʦʤ ʣʠʯʥʦʩʪʠ, ʦʜʥʘʢʦ ʪʦʣʴʢʦ ɺʳʩʰʘʷ ʩʠʣʘ ʷʚ-

ʣʷʝʪʩʷ ʨʫʢʦʚʦʜʷʱʝʡ ʠ ʥʘʧʨʘʚʣʷʶʱʝʡ ʩʠʣʦʡ. ɹʦʣʴ-

ʰʠʥʩʪʚʦ ʫʯʠʪʝʣʝʡ ï ʩʫʬʠʝʚ, ʠʩʩʣʝʜʫʷ ʠ ʦʧʠʩʳʚʘʷ 

ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ, ʧʦʜʚʝʨʛʣʠ 

ʪʱʘʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʪʘʢʠʝ ʝʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ: 

ʧʝʨʚʠʯʥʦʝ ʧʨʦʙʫʞʜʝʥʠʝ; ʪʝʨʧʝʥʠʝ ʠ ʙʣʘʛʦʜʘʨ-

ʥʦʩʪʴ; ʩʪʨʘʭ ʠ ʥʘʜʝʞʜʫ; ʩʘʤʦʦʪʨʠʮʘʥʠʝ ʠ ʙʝʜʥʦʩʪʴ; 

ʚʝʨʫ ʚ ɹʦʛʘ; ʣʶʙʦʚʴ, ʩʠʣʴʥʦʝ ʩʪʨʝʤʣʝʥʠʝ, ʙʣʠʟʦʩʪʴ 

ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ; ʮʝʣʴ, ʠʩʢʨʝʥʥʦʩʪʴ ʠ ʧʨʘʚʜʠ-

ʚʦʩʪʴ; ʨʘʟʤʳʰʣʝʥʠʝ ʠ ʩʘʤʦʢʨʠʪʠʢʫ, ʘ ʪʘʢʞʝ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʧʦʤʥʠʪʴ ʦ ʧʨʝʜʩʪʦʷʱʝʡ ʩʤʝʨʪʠ. ɿʘʤʝʪʠʤ, 

ʯʪʦ ʢʘʞʜʘʷ ʩʪʘʜʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʷʚʣʝʥʠʶ ʨʘʟʣʠʯ-

ʥʳʭ ʛʨʘʥʝʡ ʭʘʨʘʢʪʝʨʘ ʠ ʚʦʩʧʨʠʷʪʠʷ ʫʯʝʥʠʢʘ, ʩʦ-

ʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʚʦʩʧʠʪʘʥʠʷ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚ 

ʜʨʫʛʠʭ ʫʯʝʥʠʷʭ, ʚ ʩʫʬʠʟʤʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠ-

ʯʠʥʳ, ʩʦʟʜʘʶʱʠʝ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʧʫʪʠ ʜʫʭʦʚʥʦʛʦ 

ʨʦʩʪʘ ʯʝʣʦʚʝʢʘ. ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʚʦʩʩʝʜʘʝʪ çʥʷʬʩè 

- ʯʨʝʟʤʝʨʥʘʷ ʛʦʨʜʳʥʷ, ʨʘʟʨʫʰʘʶʱʘʷ ʯʝʣʦʚʝʢʘ ʞʘʜ-

ʥʦʩʪʴ, ʛʥʝʚ ʠ ʣʠʮʝʤʝʨʠʝ ï ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʥʘʰʠʭ 

ʥʝʛʘʪʠʚʥʳʭ ʯʝʨʪ. ɺʝʩʴʤʘ ʧʦʭʚʘʣʴʥʘ ʧʦʧʳʪʢʘ ʚʠʜʦ-

ʠʟʤʝʥʠʪʴ çʥʷʬʩè, ʧʨʝʚʨʘʪʠʪʴ ʝʛʦ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʧʨʝʢʨʘʩʥʳʝ ʯʝʨʪʳ ʭʘʨʘʢʪʝʨʘ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʮʝ-

ʣʴʶ ʩʫʬʠʟʤʘ. ʀʥʪʝʨʝʩʥʦ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʫ ʩʫʬʠʝʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ çʥʷʬʩʘè, ʧʨʠʯʝʤ ʚ ʫʯʝʥʠʠ ʤʳ 

ʥʘʭʦʜʠʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʩʦʦʪʥʝ-

ʩʝʥʥʫʶ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʩʦʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘ. ɹʦʨʴʙʘ ʟʘ 
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ʛʦʩʧʦʜʩʪʚʦ ʥʘʜ ʥʘʰʠʤʠ ʤʳʩʣʷʤʠ, ʧʦʩʪʫʧʢʘʤʠ, ʢʦ-

ʪʦʨʘʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʦʤʘʥʜʫʶʱʝʤ ʥʷʬʩʝ, ʪʘʢ ʠ 

ʥʘʟʳʚʘʝʪʩʷ çʜʦʤʠʥʠʨʫʶʱʝʝ ʵʛʦè, ʪʦʣʢʘʝʪ ʯʝʣʦʚʝʢʘ 

ʥʘ ʧʣʦʭʠʝ ʧʦʩʪʫʧʢʠ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ 

ʥʝʛʘʪʠʚʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʟʣʦ. ʅʝ-

ʚʦʣʴʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤ ʫʨʦʚʥʝʤ 

çʥʷʬʩè ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ çʠʜè ʚ ʧʩʠʭʦʘʥʘʣʠʪʠʯʝ-

ʩʢʦʡ ʪʝʦʨʠʠ. ʅʘʭʦʜʷʩʴ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ, ʧʨʦʷʚʣʷʝʪ 

ʩʝʙʷ ʢʘʢ ʵʛʦʠʩʪ, ʫ ʥʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʟʘʚʠʩʪʴ, ʛʥʝʚ, ʩʝ-

ʙʷʣʶʙʠʝ, ʞʘʜʥʦʩʪʴ, ʦʥ ʥʝ ʩʧʦʩʦʙʝʥ ʠʩʧʳʪʳʚʘʪʴ ʩʦ-

ʩʪʨʘʜʘʥʠʝ ʢ ʙʣʠʞʥʝʤʫ. ʆʩʦʙʝʥʥʦ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠ-

ʚʘʝʪʩʷ ʩʚʷʟʴ ʩ ʨʘʟʦʙʣʘʯʘʶʱʠʤ çʥʷʬʩè, ʢʦʪʦʨʦʝ, 

ʥʘʭʦʜʷʩʴ ʚʦ ʚʣʘʩʪʠ ʩʚʦʠʭ ʞʝʣʘʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʳʪʘʝʪʩʷ ʨʘʩʢʘʷʪʴʩʷ, ʧʝʨʝʡʪʠ ʢ ʚʳʩʦ-

ʢʠʤ ʤʦʨʘʣʴʥʳʤ ʮʝʥʥʦʩʪʷʤ ʠ çʩʫʧʝʨ-ʵʛʦè ʚ ʧʩʠʭʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ. ʉʨʘʙʘʪʳʚʘʝʪ ʤʝʭʘʥʠʟʤ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʢʦʪʦʨʳʡ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʳʪʘ-

ʷʩʴ ʟʘʱʠʪʠʪʴ ʩʝʙʷ, ʦʙʚʠʥʷʷ ʠ ʫʥʠʞʘʷ ʩʝʙʷ, ʯʝʣʦʚʝʢ, 

ʚʳʙʨʘʚʰʠʡ ʵʪʦʪ ʫʨʦʚʝʥʴ çʥʷʬʩʘè ʩʪʘʥʦʚʠʪʩʷ ʯʨʝʟ-

ʤʝʨʥʦ ʪʱʝʩʣʘʚʥʳʤ. ʈʘʟʦʙʣʘʯʘʶʱʠʡ çʥʷʬʩè, ʢʘʢ ʙʳ 

ʩʪʘʚʠʪ ʯʝʣʦʚʝʢʘ ʚ ʧʦʛʨʘʥʠʯʥʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʦʥ 

ʩʪʦʠʪ ʧʝʨʝʜ ʚʳʙʦʨʦʤ - ʨʘʩʢʘʷʪʴʩʷ, ʫʚʠʜʝʚ ʠ ʦʩʦʟʥʘʚ 

ʩʚʦʠ ʦʰʠʙʢʠ, ʧʦʧʳʪʘʪʴʩʷ ʠʟʤʝʥʠʪʴʩʷ. ʅʘʯʘʣʦʤ ʨʝ-

ʘʣʴʥʦʛʦ ʧʨʠʦʙʱʝʥʠʷ ʢ ʩʫʬʠʟʤʫ ʷʚʣʷʝʪʩʷ ʚʦʩʭʦʞʜʝ-

ʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʚʥʫʰʝʥʥʦʛʦ çʥʷʬʩʘè, ʢʦʪʦʨʦʛʦ ʯʝ-

ʣʦʚʝʢ ʜʦʩʪʠʛʘʝʪ ʯʝʨʝʟ ʥʨʘʚʩʪʚʝʥʥʦʝ ʦʯʠʱʝʥʠʝ, ʤʝ-

ʜʠʪʘʮʠʠ, ʤʦʣʠʪʚʳ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʦʥ ʚʠʜʠʪ 

ʠʩʪʠʥʥʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ, ʚ ʫʤʝʥʠʠ ʩʦʩʪʨʘʜʘʪʴ ʦʢʨʫ-

ʞʘʶʱʠʤ, ʧʦʤʦʛʘʪʴ ʠʤ ʚ ʦʙʨʝʪʝʥʠʠ ʜʫʰʝʚʥʦʛʦ ʩʧʦ-

ʢʦʡʩʪʚʠʷ, ʥʘʭʦʞʜʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʞʠʟʥʠ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʣʶ-

ʜʝʡ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʠʝ ʦʙ-

ʨʷʜʦʚ ʟʘʤʝʥʷʝʪʩʷ ʠʤʝʥʥʦ ʵʣʝʤʝʥʪʦʤ ʦʩʦʟʥʘʥʥʦʛʦ. 

ɺʝʩʴʤʘ ʩʦʟʚʫʯʥʘ ʜʘʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʥʫʰʝʥ-

ʥʦʛʦ çʥʷʬʩʘè, ʣʠʯʥʦʩʪʠ ʂ. ʖʥʛʘ. ɼʘʥʥʦʝ ʩʭʦʜʩʪʚʦ 

ʧʨʦʷʚʣʷʶʱʝʶʩʷ ʥʘ ʩʪʘʜʠʠ mana, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʚ ʩʝʙʝ ʵʣʝʤʝʥʪ ʫʛʨʦʟʳ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʜʦʩʪʠʞʝʥʠʝ 

ʙʦʣʴʰʦʡ ʵʥʝʨʛʠʠ (ʩʦʩʪʦʷʥʠʷ mana) ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ 

ʩʦʙʩʪʚʝʥʥʦʝ çʷè, ʘ ʧʦʜʧʠʪʢʘ çʵʛʦè, ʯʨʝʚʘʪʘ ʦʩʦʟʥʘ-

ʥʠʝʤ ʩʚʦʝʡ ʟʥʘʯʠʤʦʩʪʠ, ʫʥʠʢʘʣʴʥʦʩʪʠ, ʥʝʧʦʚʪʦʨʠ-

ʤʦʩʪʠ. ʇʦ ʜʫʭʫ ʥʘʤ ʙʣʠʟʦʢ, ʢʦʥʝʯʥʦ, ʫʨʦʚʝʥʴ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʥʦʛʦ çʥʷʬʩè, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪ ʢ ʩʝʙʝ, 

ʧʦʤʦʛʘʝʪ ʯʝʣʦʚʝʢʫ ʩʪʘʪʴ ʜʦʙʨʳʤ, ʧʨʠʥʠʤʘʪʴ ʫʯʘ-

ʩʪʠʝ ʚ ʞʠʟʥʠ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʦʜʠʥʘʢʦʚʦ ʨʦʚʥʦ ʦʪʥʦ-

ʩʠʪʴʩʷ ʢʘʢ ʢ ʞʠʟʥʝʥʥʳʤ ʪʨʫʜʥʦʩʪʷʤ, ʪʘʢ ʠ ʢ ʩʯʘʩʪ-

ʣʠʚʳʤ ʤʦʤʝʥʪʘʤ ʞʠʟʥʠ. ʆʩʦʟʥʘʥʠʝ ʠ ʧʨʠʥʷʪʠʝ 

ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʚʩʝ ʚ ʞʠʟʥʠ, ʠ ʪʨʫʜʥʦʩʪʠ, ʠ ʠʩʧʳʪʘ-

ʥʠʷ ʦʧʨʝʜʝʣʝʥʦ ɹʦʛʦʤ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʥʘʤ ʩʠʣʳ ʩʦ-

ʚʝʨʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʯʫʚʩʪʚʦ ʙʣʘʛʦʜʘʨ-

ʥʦʩʪʠ ʟʘ ʩʚʦʶ ʩʫʜʴʙʫ, ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʙʦʣʠ ʠ ʩʪʨʘʭʘ 

ï ʚʩʝ ʵʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʰʝʣ 

ʥʘ ʫʨʦʚʝʥʴ ʙʣʘʛʦʜʘʨʥʦʛʦ çʥʷʬʩè.  

ɺʳʩʰʘʷ ʩʪʫʧʝʥʴ ʥʘ ʧʫʪʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʩ-

ʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʥʳʤ ʫʭʦ-

ʜʦʤ ʦʪ çʵʛʦè ʠ ʦʪ çʷè, ʣʠʰʴ ʝʜʠʥʝʥʠʝ ʩ ɹʦʛʦʤ, ʦʩʦ-

ʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ çʥʝʪ ʙʦʛʘ, ʢʨʦʤʝ ɹʦʛʘè - ʚʝʨʰʠʥʘ 

ʪʚʦʨʝʥʠʷ ʩʫʬʠʝʚ. ʀʤʝʥʥʦ ʦʯʠʱʝʥʥʦʝ çʥʷʬʩè, ʢʦʪʦ-

ʨʦʝ ʩʚʦʡʩʪʚʝʥʥʦ ʥʝ ʢʘʞʜʦʤʫ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʪʫʧʝʥʴ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʝʛʦ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ. ʇʨʠʤʝ-

ʯʘʪʝʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʦʩʭʦʞʜʝʥʠʝ ʥʘ ʦʯʝʨʝʜʥʫʶ 

ʩʪʫʧʝʥʴ ʥʷʬʩ - ʵʪʦ ʦʜʥʘ ʠʟ ʩʪʘʜʠʡ ʚʦʩʭʦʞʜʝʥʠʷ 

ʥʘʚʝʨʭ, ʧʨʦʭʦʞʜʝʥʠʝ ʦʜʥʦʡ, ʥʝʜʦʚʦʣʴʩʪʚʦ, ʢʦʥ-

ʬʣʠʢʪ, ʧʨʦʪʠʚʦʨʝʯʠʷ, ʙʦʨʴʙʘ ʩʦ ʩʚʦʠʤ ʚʥʫʪʨʝʥʥʠʤ 

çʷè, ʧʦʜʘʚʣʝʥʠʝ çʥʷʬʩè ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʥʝ ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʫʧʝʥʴ, ʥʦ 

ʝʩʣʠ ʚ ʵʪʦʡ ʙʦʨʴʙʝ çʥʷʬʩè ʧʦʙʝʜʠʪʝʣʴ, ʥʠ ʦ ʢʘʢʦʤ 

ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʠʜʪʠ ʨʝʯʴ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʢ 

çʥʷʬʩè, ʧʦʣʥʦʝ ʝʛʦ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ï ʵʪʦ ʦʩʥʦʚʥʘʷ 

ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʣʠʯʥʦʩʪ-

ʥʦʛʦ ʨʦʩʪʘ ʯʝʣʦʚʝʢʘ. ʊʦʣʴʢʦ ʚʠʜʦʠʟʤʝʥʝʥʠʝ çʥʷʬʩè 

ʚ ʫʯʝʥʠʠ ʩʫʬʠʝʚ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʩʘʤʦʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʯʝʤʫ ʫʜʝʣʷʝʪʩʷ ʚ ʫʯʝ-

ʥʠʠ ʩʫʬʠʝʚ ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʟʣʠʯ-

ʥʳʝ ʪʝʦʨʠʠ ʣʠʯʥʦʩʪʠ ʚ ʚʦʩʪʦʯʥʳʭ ʫʯʝʥʠʷʭ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ, ʮʝʣʝʡ ʯʝʣʦʚʝʢʘ. ɺ ʬʠʣʦʩʦʬʠʠ ʩʫ-

ʬʠʟʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʦʟʥʘʥʠʝ ɸʙʩʦ-

ʣʶʪʘ, çʨʘʩʪʚʦʨʝʥʠʝè ʚ ʅʝʤ, ʥʦ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʀʤ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʭʘʛʠʛʘʪʘ, ʪ.ʝ. ʧʦ-

ʩʣʝ ʧʦʜʣʠʥʥʦʛʦ ʧʨʠʦʙʱʝʥʠʷ ʢ ɹʦʛʫ. ɺʩʝ ʵʪʦ ʦʪʣʠ-

ʯʘʝʪ ʩʫʬʠʡʩʢʠʡ ʧʦʜʭʦʜ ʢ ʯʝʣʦʚʝʢʫ ʦʪ ʠʥʜʠʡʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠ ʣʠʯʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚ ʠʥʜʠʡ-

ʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʩʠʪ 

ʦʙʦʶʜʥʳʡ ʭʘʨʘʢʪʝʨ: ʯʝʣʦʚʝʢ, ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʫ-

ʷʩʴ, ʧʨʦʷʚʣʷʝʪ ʪʚʦʨʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ, ʧʨʦʷʚʣʷʷ 

ʪʚʦʨʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ï ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ.  

ɺʩʝ ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʠʤʝʥʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʨʘʙʦʪʝ ʧʩʠʭʦ-

ʣʦʛʘ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ, ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʚʦʧʨʦ-

ʩʦʚ ʪʝʦʨʠʠ ʣʠʯʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦ-

ʠʪʴ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʚ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʦʤ, 

ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʝʛʦ ʧʦʜʩʦʟʥʘʥʠʝ, ʚʳʨʘʙʦʪʘʪʴ ʪʘʢ-

ʪʠʢʫ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ ʯʝʣʦʚʝʢʦʤ, ʟʘʜʝʡʩʪʚʦʚʘʚ 

ʝʛʦ ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ, ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʤʝ-

ʭʘʥʠʟʤ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʦʩʦʟʥʘʥʠʷ ʩʚʦʝʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ çʷè. 
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EMERGENCY PSYCHOLOGICAL ASSISTANCE TO PERSONS WITH ACUTE STRESS 

REACTIONS IN EMERGENCY SITUATIONS  

 

ɸʥʥʦʪʘʮʠʷ 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʯʝʣʦʚʝʢʘ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʷʚʣʝʥʠʠ ʦʩʪʨʳʭ ʩʪʨʝʩʩʦʚʳʭ ʨʝʘʢʮʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʚʦʚʨʝʤʷ ʦʢʘʟʘʪʴ ʵʢʩʪʨʝʥ-

ʥʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʪʨʘʜʘʚʰʝʛʦ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ʪʝʭʥʠʢ ʨʘʙʦʪʳ ʩ ʦʩʪʨʳʤʠ ʩʪʨʝʩʩʦʚʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʠʭ ʥʠʚʝʣʠʨʦʚʘ-

ʥʠʝ. 

Abstract 

One of the possible consequences of emergency situations is its psychological impact on human beings, ex-

pressed in the manifestation of acute stress reactions. You need time to provide emergency psychological assis-

tance and to optimize the emotional state of the victim. For this purpose a number of techniques for working with 

acute stress reactions, aimed at their leveling 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʪʨʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ, ʦʩʪʨʳʝ ʩʪʨʝʩʩʦʚʳʝ ʨʝʘʢʮʠʠ, ʙʨʝʜ, ʛʘʣʣʶʮʠ-

ʥʘʮʠʠ, ʘʧʘʪʠʷ, ʩʪʫʧʦʨ, ʜʚʠʛʘʪʝʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ, ʘʛʨʝʩʩʠʷ, ʩʪʨʘʭ, ʠʩʪʝʨʠʢʘ, ʥʝʨʚʥʘʷ ʜʨʦʞʴ, ʧʣʘʯ. 

Key words: emergency psychological assistance, acute stress reaction, delusions, hallucinations, apathy, stu-

por, motor excitation, aggression, fear, hysteria, nervous trembling and weeping. 

 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʝ-

ʨʝʜʢʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʪʷʞʝʣʳʝ, ʠʥʦʛʜʘ ʥʝʦʙʨʘʪʠ-

ʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʢʘʩʘʝʤʳʝ ʥʝ ʪʦʣʴʢʦ 

ʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ, ʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʦʙʫʩʣʦʚʠʣʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʦʢʘʟʘʥʠʷ ʧʦʤʠʤʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʦʩʪʨʘʜʘʚʰʠʤ, ʵʢʩʪʨʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦ-

ʤʦʱʠ.  

ʕʢʩʪʨʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ï ʵʪʦ ʩʠ-

ʩʪʝʤʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʥʘ ʦʢʘʟʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʯʝʣʦʚʝʢʫ ʠʣʠ 

ʛʨʫʧʧʝ ʣʶʜʝʡ ʧʦʩʣʝ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʠʚʝʣʠʨʦʚʘʥʠʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʝʡ, ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʘʜʝʢʚʘʪʥʳʭ ʫʩʣʦʚʠʷʤ [1]. 

ʏʝʣʦʚʝʢ, ʧʦʧʘʜʘʷ ʚ ʯʨʝʟʚʳʯʘʡʥʫʶ ʩʠʪʫʘʮʠʶ, 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʨʝʩʩʘ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦ-

ʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ ʦʩʪʨʳʭ ʩʪʨʝʩʩʦʚʳʭ ʨʝʘʢ-

ʮʠʡ. ʇʦʜ ʦʩʪʨʳʤʠ ʩʪʨʝʩʩʦʚʳʤʠ ʨʝʘʢʮʠʷʤʠ (ʆʉʈ), 

ʩʦʛʣʘʩʥʦ ʀ. ɻ. ʄʘʣʢʠʥʦʡ-ʇʳʭ [2], ʩʣʝʜʫʝʪ ʧʦʥʠ-

ʤʘʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʚʦʟʥʠʢʘʶʱʝʝ 

ʚ ʦʪʚʝʪ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʨʝʩʩ, ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ ʧʦ ʩʠʣʝ ʚʦʟʜʝʡʩʪʚʠʷ.  

ʄ. ɸ. ʂʨʶʢʦʚʘ, ʊ. ʀ. ʅʠʢʠʪʠʥʘ, ʖ. ʉ. ʉʝʨʛʝ-

ʝʚʘ [1] ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʦʩʪʨʳʭ ʩʪʨʝʩʩʦ-

ʚʳʭ ʨʝʘʢʮʠʡ: ʙʨʝʜ, ʛʘʣʣʶʮʠʥʘʮʠʠ, ʘʧʘʪʠʷ, ʩʪʫʧʦʨ, 

ʜʚʠʛʘʪʝʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ, ʘʛʨʝʩʩʠʷ, ʩʪʨʘʭ, ʠʩʪʝ-

ʨʠʢʘ, ʥʝʨʚʥʘʷ ʜʨʦʞʴ, ʧʣʘʯ. 

ʊʝʭʥʠʢʠ ʦʢʘʟʘʥʠʷ ʵʢʩʪʨʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʦʡ ʧʦʤʦʱʠ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʦʩʪʨʦʡ ʩʪʨʝʩʩʦʚʦʡ ʨʝʘʢʮʠʠ, ʠʩʧʳʪʳʚʘʝʤʦʡ ʯʝ-

ʣʦʚʝʢʦʤ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʵʪʦʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ: 

1. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩ ʙʨʝʜʦʤ ʠ ʛʘʣʣʶʮʠʥʘʮʠ-

ʷʤʠ. 

ɹʨʝʜ ï ʣʦʞʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʣʠ ʫʤʦʟʘʢʣʶ-

ʯʝʥʠʷ, ʚ ʦʰʠʙʦʯʥʦʩʪʠ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢʘ ʥʝʣʴʟʷ ʧʝ-

ʨʝʫʙʝʜʠʪʴ. 

ɻʘʣʣʶʮʠʥʘʮʠʠ ï ʦʱʫʱʝʥʠʝ, ʚʦʩʧʨʠʷʪʠʝ ʯʝʣʦ-

ʚʝʢʦʤ ʚʦʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ/ʦʙʨʘʟʦʚ ʙʝʟ ʠʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʘʥʘʣʠʟʘʪʦʨʳ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤ ʚʠʜʦʤ ʆʉʈ 

ʥʝʦʙʭʦʜʠʤʦ: ʚʳʟʚʘʪʴ ʙʨʠʛʘʜʫ ʩʢʦʨʦʡ ʧʩʠʭʠʘʪʨʠʯʝ-

ʩʢʦʡ ʧʦʤʦʱʠ, ʠʟʦʣʠʨʦʚʘʪʴ ʯʝʣʦʚʝʢʘ ʦʪ ʦʢʨʫʞʘʶ-

ʱʠʭ, ʩʦʟʜʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ (ʥʘʧʨʠʤʝʨ, 

ʫʙʨʘʪʴ ʦʩʪʨʳʝ ʧʨʝʜʤʝʪʳ), ʥʝ ʦʩʪʘʚʣʷʪʴ ʧʦʩʪʨʘʜʘʚ-

ʰʝʛʦ ʦʜʥʦʛʦ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʠʘʣʦʛ (ʠ ʟʨʠʪʝʣʴʥʳʡ 

ʢʦʥʪʘʢʪ), ʨʘʟʛʦʚʘʨʠʚʘʷ ʩʧʦʢʦʡʥʳʤ, ʨʦʚʥʳʤ ʛʦʣʦ-

ʩʦʤ, ʥʝ ʚʩʪʫʧʘʷ ʚ ʩʧʦʨʳ. 

2. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩ ʘʧʘʪʠʝʡ. 

ɸʧʘʪʠʷ ï ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʱʝʝʩʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʘʩʩʠʚʥʦʩʪʴʶ, ʠʥʜʠʬʬʝ-

ʨʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʙʣʠʟʢʠʤ ʣʶʜʷʤ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʤ ʩʦʙʳʪʠʷʤ. 

ʕʢʩʪʨʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʦʣʠʨʦʚʘʥʠʠ ʧʦʩʪʨʘʜʘʚʰʝʛʦ 

ʦʪ ʦʢʨʫʞʘʶʱʠʭ, ʩʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ (ʪʠ-

ʭʦʝ, ʩʧʦʢʦʡʥʦʝ ʤʝʩʪʦ), ʚ ʢʦʪʦʨʳʭ ʦʥ ʩʤʦʞʝʪ ʦʪʜʦʭ-

ʥʫʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʠʘʣʦʛ (ʠ ʟʨʠʪʝʣʴ-

ʥʳʡ ʢʦʥʪʘʢʪ) ʩ ʧʦʩʪʨʘʜʘʚʰʠʤ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʳʭ 

ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ ʢʨʘʪʢʦʛʦ ʦʪʚʝʪʘ (çʂʘʢ ʚʘʩ ʟʦ-

ʚʫʪ?è), ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷ ʢ ʩʣʦʞʥʳʤ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʤʩʷ ʨʘʟʚʝʨʥʫʪʳʤʠ ʦʪʚʝʪʘʤʠ (çʏʪʦ ʧʨʦʠʟʦ-

ʰʣʦ?è). ʈʝʯʴ ʧʩʠʭʦʣʦʛʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ 
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ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʜʠʥʘʤʠʢʦʡ ï ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʯʠ-

ʥʘʪʴ ʜʠʘʣʦʛ ʩ ʤʝʜʣʝʥʥʦʛʦ ʪʝʤʧʘ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʙʠ-

ʨʘʶʱʝʛʦ ʩʢʦʨʦʩʪʴ. ɼʣʷ çʚʳʚʦʜʘè ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʠʟ 

ʜʘʥʥʦʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʘʢʞʝ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʧʨʝʜʣʦʞʠʪʴ ʩʜʝʣʘʪʴ ʫʤʝʨʝʥʥʫʶ ʬʠʟʠʯʝ-

ʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʥʘʧʨʠʤʝʨ, ʧʦʩʪʨʘʜʘʚʰʝʤʫ ʧʨʝʜʣʘ-

ʛʘʝʪʩʷ ʧʨʦʡʪʠʩʴ (ʚʤʝʩʪʝ ʩ ʧʩʠʭʦʣʦʛʦʤ), ʩʜʝʣʘʪʴ ʟʘ-

ʨʷʜʢʫ, ʧʝʨʝʩʪʘʚʠʪʴ ʩʪʫʣʴʷ ʩ ʦʜʥʦʛʦ ʤʝʩʪʘ ʥʘ ʜʨʫʛʦʝ. 

ʇʦʤʠʤʦ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜ-

ʣʦʞʠʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ï ʦʪ ʮʠʬʨʳ ç100è ʦʪʥʠ-

ʤʘʪʴ ʧʦ ç5è ʝʜʠʥʠʮ, ʚʩʧʦʤʠʥʘʪʴ ʛʦʨʦʜʘ ʥʘ ʢʘʢʫʶ-

ʣʠʙʦ ʙʫʢʚʫ ʘʣʬʘʚʠʪʘ ʠ ʪ.ʜ. 

3. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩʦ ʩʪʫʧʦʨʦʤ. 

ʉʪʫʧʦʨ ï ʩʦʩʪʦʷʥʠʝ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʨʝʯʝʚʦʡ ʦʙʝʟʜʚʠʞʝʥʥʦʩʪʠ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʝʝʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʘʢʮʠʠ ʥʘ ʚʥʝʰʥʠʝ ʨʘʟ-

ʜʨʘʞʠʪʝʣʠ.  

ʇʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʫʧʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ: 1) ʫʩʪʘ-

ʥʦʚʠʪʴ ʟʨʠʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ, 2) ʥʘʯʘʪʴ ʜʠʘʣʦʛ ʩ ʧʦ-

ʩʪʨʘʜʘʚʰʠʤ ʪʠʭʠʤ, ʤʝʜʣʝʥʥʳʤ, ʯʝʪʢʠʤ ʛʦʣʦʩʦʤ, 

ʟʘʜʘʚʘʷ ʧʨʦʩʪʳʝ ʚʦʧʨʦʩʳ, ʪʨʝʙʫʶʱʠʝ ʢʨʘʪʢʦʛʦ ʦʪ-

ʚʝʪʘ, ʣʠʙʦ ʦʟʚʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʧʦʩʦʙʥʫʶ ʚʳ-

ʟʚʘʪʴ ʩʠʣʴʥʳʝ ʵʤʦʮʠʠ, 3) ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʟʠʨʦ-

ʚʘʪʴ ʯʝʣʦʚʝʢʘ ï ʜʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʤʘʩʩʘʞ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ,. 4) ʦʩʫʱʝʩʪʚʠʪʴ 

çʧʦʜʩʪʨʦʡʢʫè ʢ ʧʦʩʪʨʘʜʘʚʰʝʤʫ ï ʘ) ʧʦʣʦʞʠʪʝ ʨʫʢʫ 

ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʩʝʙʝ ʟʘ ʟʘʧʷʩʪʴʝ, ʯʪʦʙʳ ʧʦʩʪʨʘʜʘʚ-

ʰʠʡ ʧʦʯʫʚʩʪʚʦʚʘʣ ʚʘʰ ʧʫʣʴʩ; ʙ) ʩʷʜʴʪʝ ʨʷʜʦʤ ʩ ʧʦ-

ʩʪʨʘʜʘʚʰʠʤ ʠ ʜʳʰʠʪʝ ʨʦʚʥʦ ʠ ʛʣʫʙʦʢʦ, ʧʦʙʫʞʜʘʷ 

ʪʝʤ ʩʘʤʳʤ ʧʦʜʩʪʨʘʠʚʘʪʴ ʨʠʪʤ ʜʳʭʘʥʠʷ ʧʦʩʪʨʘʜʘʚ-

ʰʝʛʦ ʧʦʜ ʚʘʰ ʨʠʪʤ.  

4. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩ ʜʚʠʛʘʪʝʣʴʥʳʤ ʚʦʟʙʫʞʜʝ-

ʥʠʝʤ. 

ɼʚʠʛʘʪʝʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ï ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ, ʟʘʯʘʩʪʫʶ ʠʤʝʶʱʘʷ ʙʫʨʥʳʡ, ʙʝʩʮʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʛʨʦʤʢʦʡ ʨʝʯʴʶ, ʘ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʘʢʮʠʠ ʥʘ ʦʢʨʫʞʘʶʱʠʭ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤ ʚʠʜʦʤ ʆʉʈ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʥʦʚʠʪʴ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ï ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʠʝʤ çʟʘʭʚʘʪè 

(ʚʩʪʘʪʴ ʧʦʟʘʜʠ ʥʝʤʥʦʛʦ ʣʝʚʝʝ ʠʣʠ ʧʨʘʚʝʝ ʯʝʣʦʚʝʢʘ, 

ʧʨʦʩʫʥʫʪʴ ʩʚʦʠ ʨʫʢʠ ʟʘ ʧʦʜʤʳʰʢʠ ʯʝʣʦʚʝʢʘ ʠ 

ʩʣʝʛʢʘ ʦʧʨʦʢʠʥʫʪʴ ʝʛʦ ʥʘ ʩʝʙʷ). ʅʝʦʙʭʦʜʠʤʦ ʧʨʠ-

ʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʯʝʣʦʚʝʢʘ ï ʟʘʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦ-

ʩʦʚ ʯʝʪʢʠʤ ʛʨʦʤʢʠ ʛʦʣʦʩʦʤ (çɺʳ ʤʝʥʷ ʚʠʜʠʪʝ? ɺʳ 

ʤʝʥʷ ʩʣʳʰʠʪʝ? ɻʦʚʦʨʠʪʴ ʤʦʞʝʪʝ?è), ʧʦʧʨʦʩʠʪʴ ʝʛʦ 

ʦ ʧʦʤʦʱʠ (çʄʥʝ ʥʫʞʥʘ ʚʘʰʘ ʧʦʤʦʱʴ! ʊʦʣʴʢʦ ʚʳ 

ʤʦʞʝʪʝ ʤʥʝ ʧʦʤʦʯʴ!è). ʅʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ 

ʚʩʪʫʧʘʪʴ ʚ ʩʧʦʨ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤ ʠʣʠ ʫʧʦʪʨʝʙʣʷʪʴ ʚ 

ʩʚʦʝʡ ʨʝʯʠ ʯʘʩʪʠʮʫ çʥʝè (ʥʘʧʨʠʤʝʨ, çʥʝ ʙʝʛʠè, çʥʝ 

ʨʘʟʤʘʭʠʚʘʡ ʨʫʢʘʤʠè). ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦ-

ʩʪʨʘʜʘʚʰʝʤʫ ʫʤʝʨʝʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. 

5. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩ ʘʛʨʝʩʩʠʝʡ. 

ɸʛʨʝʩʩʠʷ ï ʧʦʚʝʜʝʥʠʝ ʠʣʠ ʜʝʡʩʪʚʠʝ, ʥʘʧʨʘʚ-

ʣʝʥʥʦʝ ʥʘ ʥʘʥʝʩʝʥʠʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʠʣʠ ʬʠʟʠʯʝ-

ʩʢʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʠʤ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʳʰʝʯ-

ʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʨʘʟʜʨʘʞʝʥʠʝʤ ʠ ʙʨʘʥʴʶ. 

ɼʘʥʥʳʡ ʚʠʜ ʆʉʈ ʪʨʝʙʫʝʪ ʦʪ ʧʩʠʭʦʣʦʛʘ ʩʣʝʜʫ-

ʶʱʠʭ ʜʝʡʩʪʚʠʡ: 1) ʜʣʷ ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʘʙʦ-

ʪʠʪʴʩʷ ʦ ʩʦʙʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʥʝʞʝʣʘʪʝʣʴʥʦ 

ʧʦʜʭʦʜʠʪʴ ʢ ʯʝʣʦʚʝʢʫ, ʠʩʧʳʪʳʚʘʶʱʝʤʫ ʜʘʥʥʳʡ 

ʚʠʜ ʆʉʈ, ʚ ʦʜʠʥʦʯʢʫ, 3) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʚʝʩʪʠ ʢʦ-

ʣʠʯʝʩʪʚʦ ʟʨʠʪʝʣʝʡ ʢ ʤʠʥʠʤʫʤʫ ʠʣʠ ʠʟʦʣʠʨʦʚʘʪʴ ʧʦ-

ʩʪʨʘʜʘʚʰʝʛʦ, 4) ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʛʦʚʦʨʠʪʴʩʷ ï 

ʟʘʜʘʪʴ ʚʦʧʨʦʩʳ ï çʏʪʦ ʚʘʩ ʙʝʩʧʦʢʦʠʪ? ʏʪʦ ʩʣʫʯʠ-

ʣʦʩʴ?è, ʧʨʠ ʵʪʦʤ ʜʝʤʦʥʩʪʨʠʨʫʷ ʙʣʘʛʦʞʝʣʘʪʝʣʴ-

ʥʦʩʪʴ, 5) ʧʦʨʫʯʠʪʴ ʠʩʧʦʣʥʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʡ ʬʠ-

ʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʣʦʞʠʪʴ ʢʠʨʧʠʯʠ 

ʩ ʦʜʥʦʛʦ ʤʝʩʪʘ ʥʘ ʜʨʫʛʦʝ) 

6. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩ ʠʩʪʝʨʠʢʦʡ. 

ʀʩʪʝʨʠʢʘ ï ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʚʷʟʘʥ-

ʥʦʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʝʛʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʷʚ-

ʣʷʶʱʝʝʩʷ ʚ ʯʨʝʟʤʝʨʥʦʤ ʜʚʠʛʘʪʝʣʴʥʦʤ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʤ ʚʦʟʙʫʞʜʝʥʠʠ. 

ʈʘʙʦʪʘ ʧʩʠʭʦʣʦʛʘ ʧʨʠ ʜʘʥʥʦʤ ʚʠʜʝ ʆʉʈ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʠʟʦʣʠʨʦʚʘʥʠʠ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʦʪ ʦʢʨʫʞʝ-

ʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʠ ʪʠʭʠʭ, ʩʧʦʢʦʡʥʳʭ ʫʩʣʦʚʠʡ. ʅʝʦʙ-

ʭʦʜʠʤʦ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʥʘ ʩʝʙʷ 

ï ʩʜʝʣʘʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʨʝʟʢʦʝ ʜʚʠʞʝʥʠʝ, ʫʜʘʨʠʪʴ ʚ 

ʣʘʜʦʰʠ, ʟʘʜʘʪʴ ʥʝʦʞʠʜʘʥʥʳʡ ʚʦʧʨʦʩ. ʈʘʟʛʦʚʘʨʠ-

ʚʘʪʴ ʩ ʯʝʣʦʚʝʢʦʤ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʦʪʢʠʤʠ, ʯʝʪʢʠʤʠ, 

ʩʧʦʢʦʡʥʳʤʠ ʬʨʘʟʘʤʠ ʚ ʧʦʙʫʜʠʪʝʣʴʥʦʤ ʥʘʢʣʦʥʝʥʠʠ 

(çɺʳʧʝʡʪʝ ʚʦʜʳè).  

7. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩ ʥʝʨʚʥʦʡ ʜʨʦʞʴʶ. 

ʅʝʨʚʥʘʷ ʜʨʦʞʴ ï ʤʳʰʝʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʥʝʨʚʥʦʡ ʜʨʦʞʴʶ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʠʣʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʠʤʧʪʦʤ ï ʧʦʜʦʡʪʠ ʢ ʯʝ-

ʣʦʚʝʢʫ, ʚʟʷʪʴ ʝʛʦ ʟʘ ʧʣʝʯʠ ʠ ʩʠʣʴʥʦ, ʨʝʟʢʦ ʧʦʪʨʷʩʪʠ 

ʚ ʪʝʯʝʥʠʝ 10-15 ʩ., ʞʝʣʘʪʝʣʴʥʦ ʧʨʝʜʫʧʨʝʜʠʚ ʦ ʩʚʦʠʭ 

ʜʝʡʩʪʚʠʷʭ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʟʘʨʘʥʝʝ ʠ ʧʦʜʜʝʨʞʠʚʘʷ ʩ 

ʥʠʤ ʜʠʘʣʦʛ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʜʝʡʩʪʚʠʡ. ʇʦʩʣʝ 

ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʝʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʪʠʭʦʝ, ʩʧʦʢʦʡ-

ʥʦʝ ʤʝʩʪʦ ʠ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʜʦʭʥʫʪʴ. 

8. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩʦ ʩʪʨʘʭʦʤ. 

ʉʪʨʘʭ ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʠʝʤ ʩʫʙʲ-

ʝʢʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʘʣʴʥʦʡ ʠʣʠ ʚʦʦʙʨʘʞʘʝʤʦʡ 

ʦʧʘʩʥʦʩʪʠ. 

ʇʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʨʘʭʦʤ ʩʣʝʜʫʝʪ ʥʘʭʦʜʠʪʴʩʷ ʨʷ-

ʜʦʤ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʩ 

ʧʦʩʪʨʘʜʘʚʰʠʤ ʦ ʪʦʤ, ʯʪʦ ʝʛʦ ʙʝʩʧʦʢʦʠʪ ʠ ʧʨʝʜʦ-

ʩʪʘʚʣʷʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʥʪʝʨʝʩʫʶ-

ʱʝʤ ʝʛʦ ʧʦʣʦʞʝʥʠʠ ʜʝʣ, ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦ ʜʝʡ-

ʩʪʚʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʝʤʫ ʠʣʠ ʝʛʦ ʙʣʠʟʢʠʤ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʦʜʩʪʨʦʡʢʫ. 

9. ʊʝʭʥʠʢʘ ʨʘʙʦʪʳ ʩ ʧʣʘʯʝʤ. 

ʇʣʘʯ ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʝʛʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʟʥʘʯʠʤʳʭ ʣʶʜʷʭ, ʩʦʙʳʪʠʷʭ. 

ʕʢʩʪʨʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʜʝʨʞʢʝ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ï 

ʩʣʝʜʫʝʪ ʥʘʭʦʜʠʪʴʩʷ ʨʷʜʦʤ ʩ ʧʦʩʪʨʘʜʘʚʰʠʤ, ʫʩʪʘʥʦ-

ʚʠʪʴ ʬʠʟʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ï ʧʦʣʦʞʠʪʴ ʩʚʦʶ ʨʫʢʫ ʥʘ 

ʧʣʝʯʦ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʜʘʪʴ ʧʦʥʷʪʴ, ʯʪʦ ʦʥ ʥʝ ʦʜʠʥ, 

ʚʳ ʥʘʭʦʜʠʪʝʩʴ ʨʷʜʦʤ. ʀʩʧʦʣʴʟʫʡʪʝ ʧʨʠʝʤʳ çʘʢʪʠʚ-

ʥʦʛʦ ʩʣʫʰʘʥʠʷè. ɿʘʜʘʯʘ ʧʩʠʭʦʣʦʛʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ï ʜʘʪʴ ʚʳʛʦʚʦʨʠʪʴʩʷ ʧʦʩʪʨʘʜʘʚʰʝʤʫ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʢʨʘʪʢʦʩʨʦʯʥʳʭ 

ʪʝʭʥʠʢ ʨʘʙʦʪʳ ʩ ʦʩʪʨʳʤʠ ʩʪʨʝʩʩʦʚʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʵʤʦ-

ʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʤʦʙʠʣʠʟʘʮʠʶ ʧʩʠʭʦʣʦʛʠ-
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ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʢʘ. ɺʦʚʨʝʤʷ ʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦ ʧʨʦʚʝʜʝʥʥʘʷ ʵʢʩʪʨʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʤʦʱʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʣʝʛʯʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʦʪʩʨʦʯʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʪʨʘʚʤʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ.  
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ECONOMIC EFFICIENCY OF WINTER WHEAT GROWING WHEN USING VARIOUS DOSES OF 

MY NORTHERN FERTILIZERS IN NORTHERN CROP  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʝʚʦʦʙʦʨʦʪʝ ʧʨʠ ʚʳʨʘʱʠ-

ʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʛʦ ʇʨʝʜʢʘʚʢʘʟʴʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʫʜʦʙʨʝʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʦʪʤʝʯʝʥʦ ʧʨʠ ʩʠʩʪʝʤʘʭ ʫʜʦʙʨʝʥʠʷ ʩ ʧʦʣʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ, ʤʠʥʠʤʘʣʴʥʳʝ ï ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ PK ʠ NK.ʋʩʪʘʥʦʚʣʝʥʘ ʩʠʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʘʛʨʦʧʨʠʝ-

ʤʘʤʠ. ʇʦʢʘʟʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʩʝʚʦʦʙʦʨʦʪʝ. 

Abstract 

The article shows the effectiveness of the application of mineral fertilizers in crop rotation during the culti-

vation of winter wheat in the conditions of the Western Ciscaucasia. The yield of winter wheat depends on the 

predecessor and fertilizer. It is shown that the maximum values of the elements of the structure of the winter wheat 

crop are noted for fertilizer systems with full mineral fertilizer, the minimum values using PK and NK. A strong 

correlation was established between yields and agro-practices. The economic expediency of using different doses 

of mineral fertilizers during the cultivation of winter wheat in a crop rotation is shown. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ, ʜʦʟʘ ʫʜʦʙʨʝʥʠʡ, ʫʨʦʞʘʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷ-

ʮʠʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

Keywords: winter wheat, predecessor, fertilizer dose, yield structure, yield, correlation coefficient, efficiency. 

 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚ-

ʥʦʤ ʷʚʣʷʝʪʩʷ ʠ ʦʩʥʦʚʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ 

ʨʘʟʚʠʪʠʷ ʚ ʨʝʛʠʦʥʝ, ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ [1, 9, 12, 13, 15, 20], ʢʦʪʦʨʘʷ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʯʚʝʥʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ [4, 26, 

41, 42] ʠ ʘʛʨʦʪʝʭʥʠʢʠ [28, 30, 32, 35, 40]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʨʦʞʘʡ ʟʣʘʢʦʚ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʥʘ 

ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ, ʯʠʩʣʘ ʢʦʣʦʩʦʥʦʩʥʳʭ ʩʪʝʙʣʝʡ ʥʘ 

ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʟʸʨʝʥ ʚ ʢʦʣʦʩʝ, ʤʘʩʩʳ 

1000 ʟʸʨʝʥ. ʇʨʠ ʵʪʦʤ ʩʙʦʨ ʟʝʨʥʘ ʩ ʛʝʢʪʘʨʘ ʥʘ 50 % 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝ-

ʩʪʦʷ, ʥʘ 25 % ï ʢʦʣʠʯʝʩʪʚʦʤ ʟʸʨʝʥ ʚ ʢʦʣʦʩʝ ʠ ʥʘ 25 

% ï ʤʘʩʩʦʡ 1000 ʩʝʤʷʥ [1, 2, 28, 34]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʦʧʨʝʜʝʣʷʶ-

ʱʠʤ ʤʝʩʪʦ ʝʸ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʘʛʨʦʬʦʥʘ. ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʩʨʝʜʠ ʟʣʘʢʦ-

ʚʳʭ ʢʫʣʴʪʫʨ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘ-

ʪʝʣʴʥʘ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ, ʧʦʵʪʦʤʫ ʥʠʟʢʠʡ ʘʛʨʦ-

ʬʦʥ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʷ ʠ ʢʘʯʝ-

ʩʪʚʘ ʟʝʨʥʘ [3, 22, 25, 29, 31, 33, 34]. 

ɺʣʠʷʥʠʝ ʫʜʦʙʨʝʥʠʡ ʥʘ ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʢʫʣʴʪʫʨʳ ʠ ʚ ʮʝʣʦʤ ʥʘ ʫʨʦʞʘʡ ʤʥʦʛʦʛʨʘʥʥʦ. 

ʅʝʜʦʩʪʘʪʦʢ ʣʶʙʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘ-

ʥʠʷ ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ 

ʚʩʭʦʜʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝ 

ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ ʠ ʮʚʝʪʢʦʚ ʚ ʥʠʭ [26, 30, 40].  

ɺ ʫʩʣʦʚʠʷʭ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ 

ʧʝʨʝʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʩʪʨʦ 

ʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ 

[6, 7, 9, 13, 14, 16, 19]. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʳʟʚʘʥʘ ʩ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, 
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ʫʜʦʙʨʝʥʠʡ [5, 13, 21, 29, 34, 35, 36, 37]. ʆʙʲʝʤʳ 

ʵʪʠʭ ʟʘʪʨʘʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʤʝʨʝ ʠʥ-

ʪʝʥʩʠʬʠʢʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ [8, 10, 11, 21]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙ-

ʨʝʥʠʡ, ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʚʚʝʜʝʥʠʝ ʥʦ-

ʚʳʭ ʩʦʨʪʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳ [3, 8, 22, 24, 27, 38, 

39]. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʵʥʝʨʛʦ-

ʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʠʥʥʦʚʘʮʠʡ ʚ ʟʝʨʥʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʞʥʘ ʢʦʤ-

ʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩ ʫʯʝʪʦʤ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [17, 18, 

19, 23, 24].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʝʚʝʨʥʦʡ ʟʦʥʝ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʅʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ 

ʩ ʥʝʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 4,5-5,5%. ʂʦʣʠ-

ʯʝʩʪʚʦ ʦʙʱʝʛʦ ʘʟʦʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,22-

0,33%, ʬʦʩʬʦʨʘ 0,16-0,19%. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ 

ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʚ 8-10 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʟʘ-

ʧʘʩʳ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ. 

ʇʨʦʛʨʘʤʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʩʠʩʪʝʤ ʫʜʦʙ-

ʨʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʉʝʚʝʨʦ-ʂʫʙʘʥʩʢʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ. ʏʝʨʝʜʦʚʘ-

ʥʠʝ ʢʫʣʴʪʫʨ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï 

ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʢʫʢʫʨʫʟʘ ʥʘ 

ʟʝʨʥʦ ï ʛʦʨʦʭ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʧʦʜʩʦʣʥʝʯʥʠʢ ï 

ʷʨʦʚʦʡ ʷʯʤʝʥʴ ï ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ. 

ʋʜʦʙʨʝʥʠʝ ʚʥʦʩʠʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 1 ï 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ);; 2 ïN40; 3 ï ʈ60; 4ï 

N20P30K0; 5 ï N40K60; 6 ï N80P120K0. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʜʝʣʷʥʢʠ 190 ʤ2, ʫʯʝʪʥʘʷ ï 108 ʤ2. ʇʦʚʪʦʨʥʦʩʪʴ 

ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʂʨʘʩʥʦ-

ʜʘʨʩʢʦʡ ʩʝʣʝʢʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚ-

ʥʳʤ ʩʦʨʪʘʤ ʩʧʦʩʦʙʥʳʤ ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ 

ʥʘ ʫʨʦʚʥʝ 9,0-10,0 ʪ/ʛʘ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ. 

ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʚʩʝʛʜʘ ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʚʠʜʫ ʥʝʩʦ-

ʦʪʚʝʪʩʪʚʠʷ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʩ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʫʣʴʪʫʨʳ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳ-

ʚʘʝʤʳʭ ʩʦʨʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦ-

ʪʦʨʳʝ ʙʳ ʦʙʝʩʧʝʯʠʣʠ ʧʦʩʝʚʳ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʬʘʢ-

ʪʦʨʘʤʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʚ ʧʦ-

ʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʫʨʦʞʘʷ ʩ 

ʭʦʨʦʰʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ. 

ʆʙʦʙʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʠʝʤʳ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʝʣʠʯʠʥʫ 

ʫʨʦʞʘʷ ʠ ʚʘʣʦʚʳʡ ʩʙʦʨ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ ʫʜʦʙʨʝʥʠʝ 

ï ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʫ-

ʶʱʠʭ ʩʨʝʜʩʪʚ. ɽʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ 

ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʦ ʢʦʪʦʨʦʤʫ ʨʘʟʤʝʱʘʶʪʩʷ ʧʦ-

ʩʝʚʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ɹʦʣʴʰʘʷ ʩʝʨʠʷ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʟʦʥʝ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʚʳʱʝʣʦʯʝʥ-

ʥʦʤ ʯʝʨʥʦʟʝʤʝ, ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴ-

ʥʦʡ ʨʦʣʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝ-

ʥʠʮʳ. 

ɸʥʘʣʠʟ ʥʘʰʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʪʘʢʞʝ ʦʪʤʝ-

ʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠ-

ʤʦʡ ʧʰʝʥʠʮʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ ʧʦ ʧʨʝʜ-

ʰʝʩʪʚʝʥʥʠʢʘʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʠʟʫʯʘʝʤʳʤ ʩʠʩʪʝ-

ʤʘʤ ʫʜʦʙʨʝʥʠʷ, ʥʦ ʫʞʝ ʚ ʩʝʚʝʨʥʦʡ ʟʦʥʝ ʢʨʘʷ 

(ʪʘʙʣʠʮʘ 1). ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʟʝʨʥʦʚʘʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʬʦʥʝ ʧʠʪʘ-

ʥʠʷ ʧʦʣʫʯʝʥʘ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʝʝ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʫ ʵʩʧʘʨʮʝʪ, ʫʙʠʨʘʝʤʦʤʫ ʥʘ ʩʝʤʝʥʘ. ʉʨʝʜʥʠʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʧʦ ʜʘʥʥʦʤʫ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʧʨʝʚʳʰʘʣ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʜʨʫʛʠʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ. 

ɺʳʷʚʣʝʥʘ ʨʘʟʥʘʷ ʨʝʘʢʮʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 

ʨʘʟʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (ʪʘʙ-

ʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1  

ʋʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ, ʪ/ʛʘ 

ʉʠʩʪʝʤʘ  

ʫʜʦʙʨʝʥʠʷ 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ 
ʉʨʝʜʥʝʝ ʧʦ 

ʩʠʩʪʝʤʝ 

ʫʜʦʙʨʝʥʠʷ 

ʇʨʠʙʘʚʢʘ ʢ 

ʢʦʥʪʨʦʣʶ 
ʢʫʢʫʨʫʟʘ,  

ʵʩʧʘʨʮʝʪ 

ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ 
ʛʦʨʦʭ 

ʩʘʭʘʨ-

ʥʘʷ 

ʩʚʸʢʣʘ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ) 2,85 3,58 4,41 3,05 3,47 - 

N40 4,00 4,74 4,96 4,60 4,57 1,10 

P60 3,59 4,62 5,64 3,60 4,36 0,89 

N20P30 4,07 5,02 5,38 4,32 4,70 1,23 

N40P60 5,57 6,51 6,30 5,55 6,14 2,67 

N80P120 6,20 6,16 6,30 6,24 6,22 2,72 

HCP05 0,38 0,40 0,53 0,40 - - 

 

ɹʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʨʠʙʘʚʢʘʤʠ ʫʨʦʞʘʷ ʜʘʥʥʘʷ 

ʢʫʣʴʪʫʨʘ ʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʚʥʝʩʝʥʠʝ ʩʨʝʜʥʠʭ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ, ʜʦʟ ʘʟʦʪʥʦ-ʬʦʩʬʦʨ-

ʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʚʥʝʩʝʥʠʠ N20P30 ʧʦ ʧʨʝʜʰʝ-

ʩʪʚʝʥʥʠʢʘʤ ʵʩʧʘʨʮʝʪ ʠ ʛʦʨʦʭ ʧʨʠʙʘʚʢʘ ʟʝʨʥʘ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʠʣʘ 1,22 

ʪ/ʛʘ. ʇʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʧʨʠ 

ʚʥʝʩʝʥʠʠ N40P60 ʧʨʠʙʘʚʢʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 2,93 

ʪ/ʛʘ, ʘ ʧʦ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʝ ʧʨʠʤʝʥʝʥʠʝ N40P60 ʦʙʝʩ-

ʧʝʯʠʣʦ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 2,50 ʪ/ʛʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʝʨʝʜ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʩʪʨʦ ʩʪʘʣʘ ʧʨʦ-

ʙʣʝʤʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴ-
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ʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦ-

ʜʫʢʮʠʠ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʳʟʚʘʥʘ ʨʝʟʢʠʤ ʚʦʟʨʘʩʪʘ-

ʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ, ʫʜʦʙʨʝʥʠʡ, ʦʙʲʝʤʳ ʟʘʪʨʘʪ ʥʘ ʢʦʪʦʨʳʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʧʦ ʤʝʨʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʡ [16, 19, 21, 29]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʦʞʝʥʘ ʢʘʢ ʵʢʦ-

ʥʦʤʠʯʝʩʢʘʷ, ʪʘʢ ʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴ-

ʪʫʨ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦ-

ʥʘʣʴʥʳʝ ʧʨʠʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʠ ʟʘʪʨʘʯʝʥʥʦʡ ʵʥʝʨ-

ʛʠʠ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʝʩʫʨ-

ʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʥʠʞʘʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ [11, 17, 18]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʩʝʣʴ-

ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʦʣʞʥʦ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳ-

ʛʦʜʥʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʋʜʝʣʴʥʳʡ 

ʚʝʩ ʫʜʦʙʨʝʥʠʡ ʚ ʧʨʠʨʦʩʪʝ ʫʨʦʞʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʢʦ-

ʣʝʙʣʝʪʩʷ.  

ɺ ʩʚʷʟʠ ʩ ʥʝʩʪʘʙʠʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘ-

ʮʠʝʡ, ʧʦʩʪʦʷʥʥʳʤ ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʫʜʦʙʨʝʥʠʷ ʦʩʪʨʦ 

ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʜʦʙ-

ʨʝʥʠʡ ʪʘʢ, ʯʪʦʙʳ ʧʨʠʙʘʚʢʠ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʦ-

ʢʨʳʚʘʣʠ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ. ʆʧʣʘʪʘ ʦʜʥʦʛʦ 

ʢʠʣʦʛʨʘʤʤʘ ʫʜʦʙʨʝʥʠʡ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʚʝʱʝʩʪʚʝ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʟʝʨʥʘ, ʚ ʥʘʰʠʭ ʦʧʳ-

ʪʘʭ, ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʠ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ: ʛʦʨʦʭ, ʩʘ-

ʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʢʫʢʫʨʫʟʘ, ʵʩʧʘʨʮʝʪ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ 

(ʪʘʙʣʠʮʘ 2). 

ʇʨʠ ʦʜʠʥʘʢʦʚʳʭ ʜʦʟʘʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʧʨʝʜʰʝ-

ʩʪʚʝʥʥʠʢʘʤ ʵʩʧʘʨʮʝʪ ʠ ʛʦʨʦʭ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʠ-

ʙʘʚʢʘ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 1 ʢʛ ʫʜʦʙʨʝʥʠʡ ʧʦʣʫ-

ʯʝʥʘ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ ʛʦʨʦʭʫ. 

ʅʠʟʢʘʷ ʦʢʫʧʘʝʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʝʚʦ-

ʦʙʦʨʦʪʫ ʧʦʣʫʯʝʥʘ ʧʦ ʢʦʣʦʩʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʫ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʩʦʯʝʪʘʥʠʷʭ, ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʣʠ 

ʥʘ ʦʢʫʧʘʝʤʦʩʪʴ ʧʨʠʙʘʚʢʘʤʠ ʟʝʨʥʘ. ʇʦ ʤʝʨʝ ʫʚʝʣʠ-

ʯʝʥʠʷ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝ-

ʥʠʮʳ ʚʦʟʨʦʩʣʘ, ʘ ʦʢʫʧʘʝʤʦʩʪʴ ʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʩʙʦʨʦʤ ʟʝʨʥʘ ʩʥʠʞʘʣʘʩʴ. 

ʊʘʙʣʠʮʘ 2 

ʆʢʫʧʘʝʤʦʩʪʴ ʫʜʦʙʨʝʥʠʡ ʟʝʨʥʦʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʩʠʩʪʝʤʳ 

ʫʜʦʙʨʝʥʠʷ, ʢʛ/ʢʛ 

ʉʠʩʪʝʤʘ  

ʫʜʦʙʨʝʥʠʷ 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ 
ʉʨʝʜʥʝʝ ʧʦ ʩʠ-

ʩʪʝʤʝ ʫʜʦʙʨʝʥʠʷ 
ʢʫʢʫʨʫʟʘ,  

ʵʩʧʘʨʮʝʪ 

ʦʟʠʤʘʷ ʧʰʝ-

ʥʠʮʘ 
ʛʦʨʦʭ 

ʩʘʭʘʨʥʘʷ 

ʩʚʸʢʣʘ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ)      

N40 11,58 9,58 34,0 11,0 16,54 

P60 6,42 9,83 34,0 5,83 14,02 

N20P30 13,67 16,00 36,67 15,87 20,55 

N40P60 19,75 17,17 23,50 19,60 20,00 

N80P120 13,75 10,75 21,75 15,25 15,37 

 

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʤ ʚʳʷʚʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭ ʠʣʠ ʠʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠ-

ʝʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ï 

ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʜʝʥʝʞʥʦʤ ʚʳ-

ʨʘʞʝʥʠʠ. 

ɽʩʣʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʥʝʫʜʦʙʨʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʚʟʷʪʴ ʟʘ ʩʪʘʥʜʘʨʪ ʢʦʣʦʩʦ-

ʚʦʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ 17,90 ʪʳʩ. ʨʫʙ./ʛʘ, ʪʦ ʵʪʦʪ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 2,65 ʪʳʩ. ʨʫʙ./ʛʘ ʟʜʝʩʴ 

ʙʳʣ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʘʢʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠ-

ʢʘʤʠ ʢʘʢ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ʠ ʥʘ 3,50 ʪʳʩ. ʨʫʙ./ʛʘ ʥʠʞʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʦʭʘ (ʪʘʙʣʠʮʘ 3). 

ʀʟʫʯʘʝʤʳʝ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʬʦ-

ʥʦʤ ʧʠʪʘʥʠʷ ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ, ʫʚʝʣʠʯʠʚʘʣʠ ʠ ʩʪʦʠʤʦʩʪʴ ʚʘʣʦʚʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʟʝʨʥʦʧʨʦ-

ʧʘʰʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ 3,5-15,25 ʪʳʩ. ʨʫʙ./ʛʘ. ɿʥʘ-

ʯʝʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚʦʟʨʘʩʪʘʣʦ ʧʦ ʤʝʨʝ ʫʚʝʣʠ-

ʯʝʥʠʷ ʜʦʟ ʫʜʦʙʨʝʥʠʡ, ʥʦ ʦʩʪʘʚʘʣʘʩʴ ʪʘ ʞʝ 

ʟʘʚʠʩʠʤʦʩʪʴ, ʯʪʦ ʠ ʧʨʠ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʷʭ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʦ-

ʩʪʫ ʜʘʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʜʦʩʪʠʛʥʫʚ 

ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʩʠʩʪʝʤʘʭ ʫʜʦʙʨʝʥʠʷ N80P120. 

ʊʘʙʣʠʮʘ 3  

ɺʘʣʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʠ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝ-

ʥʠʷ, ʪʳʩ. ʨʫʙ./ʛʘ 

ʉʠʩʪʝʤʘ  

ʫʜʦʙʨʝʥʠʷ 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ 

ʢʫʢʫʨʫʟʘ,  

ʵʩʧʘʨʮʝʪ 

ʦʟʠʤʘʷ ʧʰʝ-

ʥʠʮʘ 
ʛʦʨʦʭ 

ʩʘʭʘʨʥʘʷ  

ʩʚʸʢʣʘ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ) 12,20 17,90 21,40 15,25 

N40 19,15 23,65 24,80 20,75 

P60 15,70 23,80 28,20 18,75 

N20P30 18,35 25,10 26,90 21,60 

N40P60 24,05 28,20 28,45 25,05 

N80P120 28,70 30,80 30,10 30,50 
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ʆʮʝʥʠʚʘʷ ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʨʘʟʤʝʱʝʥʥʦʡ ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʦʝ 

ʜʝʰʝʚʦʝ ʟʝʨʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʴʶ 1,16 ʪʳʩ. ʨʫʙ./ʪ ʩ ʫʨʦʚʥʝʤ ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʠ 330,7% ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʵʩ-

ʧʘʨʮʝʪ, ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ - ʧʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ ʛʦ-

ʨʦʭ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʟʝʨʥʘ ʧʨʠ ʥʦʨʤʝ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 123,4 % ʧʦʣʫʯʝʥʘ ʧʦ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʫ ʢʫʢʫʨʫʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʨʝʜ-

ʰʝʩʪʚʝʥʥʠʢʠ ʵʩʧʘʨʮʝʪ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʧʦ ʦʙʦ-

ʨʦʪʫ ʧʣʘʩʪʘ ʵʩʧʘʨʮʝʪʘ, ʛʦʨʦʭ. ɹʦʣʝʝ ʪʨʫʜʦʝʤʢʠ ʠ 

ʵʥʝʨʛʦʟʘʪʨʘʪʥʳ ʧʨʦʧʘʰʥʳʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ - ʢʫ-

ʢʫʨʫʟʘ, ʫʙʠʨʘʝʤʘʷ ʥʘ ʟʝʨʥʦ ʠ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ. ʇʦ 

ʪʨʫʜʦʚʳʤ ʟʘʪʨʘʪʘʤ ʠ ʟʘʪʨʘʪʘʤ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʜʥʫ ʪʦʥʥʫ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʵʩʧʘʨʮʝʪʦʚʳʡ ʟʘʥʷʪʳʡ ʧʘʨ ʠ ʢʦʣʦ-

ʩʦʚʦʡ ʩ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ ʧʦ ʩʠʩʪʝʤʝ ʧʦʣʫʧʘʨʘ. ʀʟ 

ʧʨʠʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʣʫʯʰʠʝ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʨʝʜʥʠʭ ʠ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟ ʧʦʣʥʦʛʦ ʤʠ-

ʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʨʰʘʜʩʢʘʷ ʉ.ʀ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ 
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THE EFFECT OF DOSES OF MINERAL FERTILIZERS AND PRECURSORS ON THE YIELD OF 

SUNFLOWER 

 

ɸʥʥʦʪʘʮʠʷ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ ʚ ʜʚʫʭ ʜʝʩʷʪʠʧʦʣʴʥʳʭ ʩʝʚʦʦʙʦʨʦ-

ʪʘʭ. ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʪʠʧʘ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʠ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʩʝʥʠʝ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢ N20P30, ʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦ-

ʩʪʠ ʧʦʯʚʳ ʧʦʜʚʠʞʥʳʤʠ ʬʦʩʬʘʪʘʤʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʠʭ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʨʘʩʯʝʪʝ 40ʢʛ/ʛʘ. 

ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥʦʢ ʚ ʢʦʨʟʠʥʢʝ. 

Abstract 

The investigations were carried out in a multifactorial stationary experiment in two ten-field crop rotations. 

The influence of the type of crop rotation and doses of mineral fertilizers on the yield of sunflower and the structure 

of the crop was revealed. 

It was found that it is expedient to apply N20P30 for sunflower, and if the soil is sufficiently provided with 

mobile phosphates, it is possible to use one nitrogen fertilizer in the calculation of 40 kg / ha. The increase in yield 

is due to the increase in the number of seeds in the basket. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʩʝʚʦʦʙʦʨʦʪ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ, ʜʦʟʘ 

ʫʜʦʙʨʝʥʠʡ, ʫʨʦʞʘʡ. 

Keywords: agroecological monitoring, crop rotation, sunflower, precursor, fertilizer dose, crop. 

 

ɺʘʞʥʳʤ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ 

[1,3,4,5,25] ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

[6,7,8]. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʟʘʚʠʩʠʪ ʦʪ 

ʨʷʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

[13,22,23], ʘ ʪʘʢʞʝ ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ [2,24,26,27]. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʷʚʣʷʝʪʩʷ ʩʦʨʪ ʠʣʠ ʛʠʙʨʠʜ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦ-

ʚʝʥʴ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

[11,13]. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʝ-

ʤʘʤʠ. ɻʣʘʚʥʳʤ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷ-

ʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ, ʟʘʪʨʘʪʥʳʤ ʪʘʢʞʝ ʷʚ-

ʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

[11,15,18,20,21,28,29] ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

[9,10,11,15], ʘ ʪʘʢʞʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʢʫʣʴʪʫʨʳ 

[23,25]. 

ʉʨʝʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʦʜʦʭʦʜʥʳʭ ʧʦʣʝʚʳʭ 

ʢʫʣʴʪʫʨ. ʈʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʜʘʥʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʩʦʨʪʦʩʤʝʥʘ, ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥ-

ʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, ʙʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ ʠ ʨʘʮʠʦʥʘʣʴ-

ʥʳʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ  [10,11,16,17,22,23,30,31]. 

ʇʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʠʜʘ ʩʝʚʦʦʙʦʨʦʪʘ, ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʘ, ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʘʩʣʦ-

ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥ-

ʥʦʤ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʛʫʤʫʩʘ 4,5-5,5% ʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʥʦʛʦ ʛʦ-

ʨʠʟʦʥʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʘʟʦʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ 0,22-0,33%, ʬʦʩʬʦʨʘ 0,16-0,19%. ʉʦʜʝʨʞʘʥʠʝ 

ʢʘʣʠʷ ʚ ʯʝʨʥʦʟʝʤʝ ʦʙʳʢʥʦʚʝʥʥʦʤ ʚ 8-10 ʨʘʟ ʧʨʝʚʳ-

ʰʘʝʪ ʟʘʧʘʩʳ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʝʚʝʨʥʦʡ ʟʦʥʝ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʉʝʚʝʨʦ-ʂʫʙʘʥʩʢʦʡ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʚ ʜʚʫʭ ʜʝʩʷʪʠ-

ʧʦʣʴʥʳʭ ʩʝʚʦʦʙʦʨʦʪʘʭ: ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ (ɿʇ) ʠ 

ʟʝʨʥʦʪʨʘʚʷʥʦʧʨʦʧʘʰʥʦʤ (ɿʊʇ). ʏʝʨʝʜʦʚʘʥʠʝ ʢʫʣʴ-

ʪʫʨ ʚ ɿʇ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʩʘ-

ʭʘʨʥʘʷ ʩʚʝʢʣʘ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʢʫʢʫʨʫʟʘ ʥʘ 

ʟʝʨʥʦ ï ʛʦʨʦʭ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʧʦʜʩʦʣʥʝʯʥʠʢ ï 

ʷʨʦʚʦʡ ʷʯʤʝʥʴ ï ʢʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ; ʚ ɿʊʇ: ʦʟʠʤʘʷ 

ʧʰʝʥʠʮʘ ï ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʢʫ-

ʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ ï ʛʦʨʦʭ ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʧʦʜʩʦʣ-

ʥʝʯʥʠʢ ï ʷʨʦʚʦʡ ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʧʦʜ ʧʦʢʨʦʚ ʵʩ-

ʧʘʨʮʝʪʘ ï ʵʩʧʘʨʮʝʪ (ʥʘ ʩʝʤʝʥʘ) ï ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ. 

ʋʜʦʙʨʝʥʠʝ ʚʥʦʩʠʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 1 ï 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ); 2 ï N40; 3 ï ʈ60; 4 ï N20P30; 
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5 ïN40K60; 6 ï N80P120; ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 

190ʤ2, ʫʯʝʪʥʘʷ ï 108ʤ2. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳ-

ʨʝʭʢʨʘʪʥʘʷ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʧʦʜ ʦʩʥʦʚ-

ʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ. ɸʟʦʪ ʧʨʠʤʝʥʷʣʠ ʚ ʚʠʜʝ ʘʤ-

ʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʬʦʩʬʦʨ ï ʜʚʦʡʥʦʛʦ ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʥʦʛʦ ʩʫʧʝʨʬʦʩʬʘʪʘ, ʢʘʣʠʡ ï ʢʘʣʠʡʥʦʡ ʩʦʣʠ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝ-

ʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʚʣʠʷʣʠ ʥʘ 

ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʠʟʤʝʥʷʣʠ ʦʙʱʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʨʘʚʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʘʤʘʷ ʥʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʬʦʥʝ  ʝʩʪʝʩʪʚʝʥʥʦ ʩʢʣʘʜʳ-

ʚʘʶʱʝʛʦʩʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ, ʛʜʝ  ʟʘ ʛʦʜʳ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʥʠʡ ʫʨʦ-

ʞʘʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʩʦʩʪʘ-

ʚʠʣ 2,69 ʪ/ʛʘ (ʪʘʙʣʠʮʘ 1). ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ  ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝ-

ʥʠʡ, ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦ 

ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ ʫʚʝʣʠʯʠʚʘʣʦ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʦʮʝʥʢʝ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʠʸʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷ-

ʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠ ʫ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʢʫʣʴʪʫʨʳ, ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦ-

ʞʘʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʶʪʩʷ: ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩ-

ʪʝʥʠʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ, ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥʦʢ ʚ 

ʢʦʨʟʠʥʢʝ, ʠʭ ʚʳʧʦʣʥʝʥʥʦʩʪʴ ʠ ʤʘʩʩʘ, ʘ ʪʘʢʞʝ ʤʘʩʩʘ 

1000 ʩʝʤʷʥʦʢ. 

 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʪ/ʛʘ 

ʉʠʩʪʝʤʘ 

ʫʜʦʙʨʝʥʠʷ 

ɿʝʨʥʦʧʨʦʧʘʰʥʦʡ  

ʩʝʚʦʦʙʦʨʦʪ 

ɿʝʨʥʦʪʨʘʚʷʥʦʧʨʦʧʘʰʥʦʡ  

ʩʝʚʦʦʙʦʨʦʪ 

ʫʨʦʞʘʡʥʦʩʪʴ  
ʧʨʠʙʘʚʢʘ 

ʢ ʢʦʥʪʨʦʣʶ 

ʫʨʦʞʘʡʥʦʩʪʴ  

 

ʧʨʠʙʘʚʢʘ 

ʢ ʢʦʥʪʨʦʣʶ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ) 2,69 - 2,69 - 

N40 3,07 0,32 2,94 0,25 

P60 3,09 0,40 2,98 0,29 

N20P30 3,07 0,38 3,01 0,32 

N40 P60 3,25 0,56 3,10 0,41 

N80 P120  3,29 0,60 3,09 0,40 

ʅʉʈ05  0,29  0,24 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ. 

ʂʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʢ ʦʢʦʥʯʘʥʠʶ ʚʝʛʝʪʘʮʠʠ, ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʚʘ-

ʨʴʠʨʦʚʘʣʘ ʦʪ 37,9 ʜʦ 48,7 ʪʳʩ. ʰʪ./1ʛʘ (ʪʘʙʣʠʮʘ 2).  

ʋʜʦʙʨʝʥʠʷ, ʩʦʟʜʘʚʘʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʦʣʝʝ ʤʦʱʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-

ʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʙʦʣʝʟʥʷʤ. ʇʨʠ ʚʳʩʝʚʝ 50-55 - ʪʳʩ. 

ʰʪ./ʛʘ ʚʩʭʦʞʠʭ ʩʝʤʷʥ, ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ 

ʫʙʦʨʢʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 90,9-89,4 %. ʈʘʟʥʠʮʘ ʤʝʞʜʫ 

ʚʘʨʠʘʥʪʘʤʠ ʧʦ ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠ-

ʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 3,8-4,7 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʚʦʦʙ-

ʦʨʦʪʘ. ʇʨʠ ʵʪʦʤ ʥʝ ʦʪʤʝʯʝʥʦ ʯʸʪʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʟ ʫʜʦʙʨʝʥʠʷ. ʅʘʨʷʜʫ ʩ ʛʫʩʪʦʪʦʡ ʩʪʦʷ-

ʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʜʠʘʤʝʪʨ ʢʦʨʟʠʥʢʠ, ʝʛʦ ʧʫʩʪʦʟʸʨʥʘʷ 

ʯʘʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʦʮʝʥʥʳʭ ʩʝʤʷʥʦʢ ʚ ʢʦʨʟʠʥʢʝ 

ʠ ʠʭ ʤʘʩʩʘ. 

ʆʪ ʨʘʟʤʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʮʚʝʪʠʷ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ, ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʛʨʦʪʝʭʥʠ-

ʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʟʘʚʠʩʷʪ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥʦʢ ʠ ʤʘʩʩʘ ʩʝʤʷ-

ʥʦʢ ʩ ʢʦʨʟʠʥʢʠ. ʆʪ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʢʫʣʴʪʫʨʳ. 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʷ 

ɻʫʩʪʦʪʘ 

ʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ, 

ʪʳʩ. 

ʰʪ./ʛʘ 

ɼʠʘʤʝʪʨ 

ʢʦʨʟʠʥʢʠ, 

ʩʤ 

ʇʫʩʪʦ-ʟ±ʨ-

ʥʘʷ ʯʘʩʪʴ 

ʢʦʨʟʠʥʢʠ, 

% 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʝʤʷʥ ʚ ʢʦʨ-

ʟʠʥʢʝ, ʰʪ. 

ʄʘʩʩʘ ʩʝ-

ʤʷʥ 

ʩ ʦʜʥʦʡ 

ʢʦʨʟʠʥʢʠ, 

ʛ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, 

ʛ 

ʟʝʨʥʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ(ʢʦʥ-

ʪʨʦʣʴ) 
38,3 17,9 22,1 1163 72,6 60,0 

N40 38,6 18,8 20,5 1281 79,4 62,3 

ʈ60 40,2 19,6 20,3 1270 80,0 62,3 

N20ʈ30 39,7 18,8 18,0 1267 79,5 63,0 

N40ʈ60 40,1 19,6 17,9 1301 83,2 63,5 

N80 P120 39,6 19,4 17,5 1334 84,4 62,8 

 

  



40 AGRICULTURAL SCIENCE/ Ⱥ¦olloquium - journal Ȼ# 7,2017  

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ˉ2 

ʟʝʨʥʦʪʨʘʚʷʥʦʧʨʦʧʘʰʥʦʡ ʩʝʚʦʦʙʦʨʦʪ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ(ʢʦʥ-

ʪʨʦʣʴ) 
37,9 17,9 22,4 1090 67,1 61,3 

N40 39,5  19,0 21,5 1216 74,6 61,6 

ʈ60 39,7 19,5 20,0 1207 75,5 62,7 

N20ʈ30 40,3 19,3 18,4 1246 77,5 62,8 

N40ʈ60 39,9 19,4 17,7 1247 79,6 63,3 

N80 P120 41,1 19,2 17,9 1222 79,4 64,6 

 

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʤʝʨʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʟʠʥʢʠ ʢʦʣʝʙʘʣʠʩʴ ʧʦ ʚʘʨʠʘʥʪʘʤ 

ʦʧʳʪʘ ʚ ʧʨʝʜʝʣʘʭ 17,9-19,6 ʩʤ. ʋʚʝʣʠʯʝʥʠʝ ʜʠʘ-

ʤʝʪʨʘ ʢʦʨʟʠʥʢʠ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ ʚʩʝʭ ʫʜʦʙʨʷʝʤʳʭ 

ʚʘʨʠʘʥʪʘʭ. 

ʇʫʩʪʦʟʸʨʥʘʷ ʯʘʩʪʴ ʢʦʨʟʠʥʢʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʠʘ-

ʤʝʪʨʘ ʙʳʣʘ ʙʦʣʝʝ ʯ±ʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʦʪ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʧʫ-

ʩʪʦʟʸʨʥʦʡ ʯʘʩʪʠ ʢʦʨʟʠʥʢʠ ʦʪʤʝʯʘʣʩʷ ʥʘ ʥʝʫʜʦʙʨʝʥ-

ʥʳʭ ʚʘʨʠʘʥʪʘʭ.  

ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʩʦʩʪʘʚʘ ʫʜʦʙʨʝʥʠʡ ʘʟʦʪʘ ʠ ʬʦʩ-

ʬʦʨʘ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʦʧʳʣʝʥʠʠ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʯʘʩʪʠ ʢʦʨʟʠʥʢʠ ʠ ʚʳʧʦʣʥʝʥʥʦʩʪʠ ʩʝʤʷʥʦʢ. ʇʫ-

ʩʪʦʟʝʨʥʘʷ ʯʘʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 20,0-21,5 %. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʤʠʥʝ-

ʨʘʣʴʥʳʤʠ ʪʫʢʘʤʠ, ʦʪ ʤʠʥʠʤʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʜʦ 

ʚʳʩʦʢʠʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʣʫʯʰʝʡ ʚʳʧʦʣʥʝʥʥʦʩʪʠ 

ʢʦʨʟʠʥʢʠ ʠ ʩʥʠʞʝʥʠʶ ʝ± ʧʫʩʪʦʟʝʨʥʦʩʪʠ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚʝʣʠʯʠʥʳ 

ʫʨʦʞʘʷ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʶʪʩʷ ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʩʝʤʷʥʦʢ ʚ ʢʦʨʟʠʥʢʝ ʠ ʠʭ 

ʤʘʩʩʘ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ  ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʣʫʯʝʥʳ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠ-

ʘʥʪʘʭ. ʇʦ ʤʝʨʝ ʚʦʟʨʘʩʪʘʥʠʷ ʫʨʦʚʥʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦ-

ʜʦʨʦʜʠʷ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʠ ʚʥʦʩʠʤʳʭ ʧʦʜ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢ ʜʦʟ ʫʜʦʙʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥʦʢ ʚʦʟʨʘʩ-

ʪʘʣʦ ʥʘ 107-181 ʰʪ. ʠʣʠ ʥʘ 9,2-16,6 %, ʘ ʠʭ ʤʘʩʩʘ ʥʘ 

6,8-12,5 ʛ. 

ʇʨʠ ʜʦʟʝ ʫʜʦʙʨʝʥʠʷ N40ʈ60, ʚʥʝʩʝʥʥʦʡ ʥʘ ʨʘʟ-

ʣʠʯʥʦʤ ʬʦʥʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʩ ʩʠʩʪʝʤʘʪʠ-

ʯʝʩʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʢʘʣʠʷ ʠʟ ʩʦʩʪʘʚʘ ʫʜʦʙʨʝʥʠʡ 

ʧʨʠʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥʦʢ ʠ ʠʭ ʤʘʩʩʘ ʙʳʣʠ ʨʘʟ-

ʣʠʯʥʳʤʠ. ɹʦʣʝʝ ʚʳʩʦʢʠʤʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝ-

ʯʝʥʳ ʧʨʠ ʚʥʝʩʝʥʠʠ N40ʈ60 ʥʘ ʬʦʥʝ ʩʨʝʜʥʝʡ ʜʦʟʳ 

ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʤʦʛʦ ʧʦʜ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʦʜʩʦʣʥʝʯʥʠʢʫ ʢʫʣʴʪʫʨʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʩʝʤʷʥʦʢ ʚ ʢʦʨ-

ʟʠʥʢʝ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʠ ʫʨʦʚʥʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʄʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʙʳʣʦ ʥʘ 

ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ. ʇʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʳʧʦʣʥʝʥʥʦʩʪʠ ʢʦʨ-

ʟʠʥʢʠ. 

ʇʦ ʤʝʨʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʩʣʦʚʠʡ ʤʠʥʝʨʘʣʴ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦʟʳ (N20P30) ʜʦ ʚʳ-

ʩʦʢʦʡ (N80P120) ʦʪʤʝʯʘʣʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʤʷʥʦʢ ʚ ʢʦʨʟʠʥʢʝ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʙʦʨʘ ʤʘʩ-

ʣʦʩʝʤʷʥ ʩ ʛʝʢʪʘʨʘ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʦʪ-

ʤʝʯʝʥʘ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ  ʩʝʤʷʥʦʢ ʠ ʠʭ ʤʘʩʩʦʡ (r 

= 0,648), ʤʝʞʜʫ ʚʝʩʦʚʦʡ ʤʘʩʩʦʡ ʩʝʤʷʥ ʠ ʫʨʦʞʘʡʥʦ-

ʩʪʴʶ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (r = 0,621-0,624). ʅʝ ʦʪʤʝʯʝʥʦ 

ʯ±ʪʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʤʘʩʩʦʡ 1000 ʩʝʤʷʥʦʢ (r = 

0,349-0,370). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʫʯʘʝʤʳʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ 

ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʝʪʝʦʫʩʣʦʚʠʷʤʠ ʦʢʘʟʳʚʘʶʪ ʦʩʥʦʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨ-

ʟʠʥʢʠ, ʦʧʨʝʜʝʣʷʷ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ.  

ʀʟ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʧʦ ʚʣʠʷʥʠʶ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʚʳʜʝʣʠʣʠʩʴ: ʩʨʝʜʥʷʷ ʜʦʟʘ ʬʦʩʬʦʨʥʦ-

ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ N40P60, ʧʦʚʳʰʝʥʥʘʷ ʜʦʟʘ 

(N80P120). 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝ-

ʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʚʣʠʷʥʠʝ 

ʥʘ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʠʟʤʝʥʠʣʠ ʦʙʱʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʨʘʚʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʘʤʘʷ ʥʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʬʦʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʩʢʣʘʜʳ-

ʚʘʶʱʝʛʦʩʷ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ, ʛʜʝ  ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙ-

ʨʝʥʠʡ ʩʦʩʪʘʚʠʣ 2,69 ʪ/ʛʘ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ  ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝ-

ʥʠʡ, ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦ 

ʵʣʝʤʝʥʪʘʤ ʧʠʪʘʥʠʷ ʫʚʝʣʠʯʠʚʘʣʦ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ 0,10 - 0,42 ʪ/ʛʘ. 
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Summary 

ɸrticle was devoted the transmission of cloud computing safety. Cloud computing it is one of the service 

vehicle that produced by internet, improved fast, easy to find information from everywhere and every time. How-

ever, in spite of numerous advantages provided with cloud computing, it is important to recognize the potential 

threats, including loss of user data, when disregarded. In scope of the study , it is aimed to raise public awareness 

on cloud computing by investigating security and privacy issues related to user data stored on remote servers 

based on the questions like ñ Who is the owner of the data? òWho is responsible for protection of the data? ñ Is 

it posile to compensate for the data loss? ñ, in the current colud computing systems and literature review. 

 

Key words: Cloud Computing , Cloud computing risks, Cloud computing model, Protection of private data 

 

The history of technology in the cloud start since 

1950. In those years , a number of organizations joined 

large computers to small terminalls. Many users 

couldnt buy compyuter, because of high prices. Leave 

the current situation is the best way to use the 

computers for experts.  

 Time sharing is created for using opportunites of 

computers widely. During the working at computers, at 

the same time it let users both pysical access and using 

CPU. Improving of computers technique , refreshing of 

technology compelled experts to find new ways for 

working widely information. It helped to create cloud 

computing is the name the sharing of the given in 

functional meaning, providing the service of acessary 

between devices . Cloud Computing is not type of 

product , it is duty. While the providing the main 

exchange of information and program used from other 

current information service. The word ñcloudò name is 

position of file. Computer theorists claim that the future 

of internet Cloud Computing. Where for it is said online 

clouds will tak hard discôs place in the future. Cloud 

Computing characterised as a new service of internet 

technology based on main internet protocol. Due to this 

sistem, many several technology operations that 

reliasing with program is reliased by virtual intrnet 

already. Structure of virtual computer resourse is given 

to the users as a service by this construction. This 

process is described as schematic.  

 
Fiqure 1. Structure of cloud technologies 

Education 

establishment 
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 Sensoe network is connected to a web page by 

using the internet to provide cloud tehnology and 

operations. This programs are located at a remote server 

is alloved in revenue for the position of facts. This 

service has two comman framework . First widwly used 

programs that provide online event is created in a place 

as any files them second side of system is created 

algorthms with online functionality. This page does not 

require renewal and the position of providing a 

dynamic that is the development of a system of 

ñAJAXò cloud computing distributed computer 

resources from a single point of access request for 

information technology is a new species.Creating this 

technology affect to information technology cloud 

computing was created in big companies as 

google,microsoft,amazon, apple. The main feature of 

this technology is that users have ability to work 

independently of th e cloud services.Various 

equipments are used for users of cloud infrastructure to 

access. Portable computing device , smart phone , 

windows mobile , smart phone ant etc. Can be shown , 

users ability to work with independently for servery 

provides services to cloud service.According to experts 

, these characterists.Appeal to him without the required 

resource or resources to get their free memory capacity, 

and administrator of processor network users. Cloud 

technology to be used by some infrastructure services. 

This model is called cloud infrastructure and 

technology . This model does not depend on the type of 

service used by the model. Cloud technology is 

developing rapidly , despite the wide sprend use to 

prevent his commiting there are a number of reasons. It 

couses to a number of the research organizations and 

nine problems defined corparation internet data 

security problems ranks first place among these 

problems.Cloud technology has many advantages , but 

it caused series problems in infotmation security 

technology the following are five basic security of 

cloud technologies. 

1) The organization autentification and 

identification organization 

2) The management of access. 

3) Organization of integration of security policy 

4) The management of service 

5) The management of probability  

 To control this identification, the user is struction 

to provide to create fact of identification and to control 

and used identification is for confirm as a meaning of 

the subject. But this is confirm to decide for usingfrom 

service identification do the below programs. To find 

the subject , to guest the subject. Identification setting 

isuser, and the cansel identification information ,etc. 

There are some infrastructor models for confirm to use 

of idenfication information. To this line 

centered,federativ and user indexed is enter here. It was 

found that there is some problems about useing 

identification. For select this problems when is 

appealed to the account to when find the subject to 

appear and protected the informations to use the sure 

level and to control of the identification federative etc. 

So many people try for solve this problems at this 

moment. Some comments use looking for control the 

idendification and for building the models to the IsaaS, 

SaaS, PaaS. 

 This model is excel that cause it the special 

information is appearing that is not depend on from 

provider that is depend on me. 

 There is models excel for decide safety for 

confirm identification using login. 

 

 
Figure 2. Reliable cloud computing model 
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 All data provided on this model that specified by 

the user, which provides reliable communication, 

environment using different uncritical protocols though 

the reaches of the formation of cloud service delivery. 

This model is designed to make a minumum standaed 

of information security in cloud computing for 

sensitive data over a virtual collection will be used in 

the field of data collection field operations are not 

included in thefile system view on security. One of the 

key issues inensuring security in the cloud technology 

in the management of trust. Trust and confidence in the 

management of social relations between individuals 

who spell abstract symbolic system. First of all 

confidence in cloud technology for solving the 

problems of confidence ( privacy favourite secure 

access to cloud arrangement) to be set. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʨʠʩʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʙʠʨʘʶʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʠ 

ʢʨʠʧʪʦ-ʚʘʣʶʪʳ ʙʠʪʢʦʡʥ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʥʘ ʙʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ ʢʘʢ ʩʘʤʦʡ 

ʢʨʠʧʪʦ-ʚʘʣʶʪʳ, ʪʘʢ ʠ ʙʠʪʢʦʡʥ-ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

Abstract 

The article shows the advantages and risks of using the rapidly gaining popularity of crypto currency bitcoin. 

An attempt is made to make a forecast for the near future of both the crypto currency itself and the bitcoin system 

as a whole. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʪʢʦʡʥ, ʙʠʪʢʦʡʥ-ʩʠʩʪʝʤʘ, ʪʨʘʥʟʘʢʮʠʷ, ʙʠʪʢʦʠʥ-ʢʦʰʝʣʝʢ, ʮʠʬʨʦʚʦʡ ʢʦʜ. 
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ɺ ʠʥʩʪʠʥʢʪʘʭ ʯʝʣʦʚʝʢʘ ʟʘʣʦʞʝʥʦ ʞʝʣʘʥʠʝ ʢ 

ʣʫʯʰʝʡ (ʙʦʣʝʝ ʣʝʛʢʦʡ, ʢʦʤʬʦʨʪʥʦʡ, ʙʝʟʟʘʙʦʪʥʦʡ) 

ʞʠʟʥʠ. ʆʙʝʩʧʝʯʠʪʴ ʵʪʫ ʞʠʟʥʴ ʤʦʛʣʘ ʩʠʣʘ ʠ ʚʣʘʩʪʴ 

ʥʘʜ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʣʠʩʴ ʙʣʘʛʦ-

ʜʘʨʷ ʥʘʣʠʯʠʶ ʨʝʜʢʠʭ ʙʣʘʛ. ɺ ʩʝʨʝʜʠʥʝ 19-ʛʦ ʚʝʢʘ 

ʦʙʣʘʜʘʪʝʣʴ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʪʦʣʦʚʦʛʦ ʥʘʙʦʨʘ ʙʳʣ 

ʩʦʩʪʦʷʪʝʣʴʥʳʤ ʯʝʣʦʚʝʢʦʤ. 

ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʪʦʠʤʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʤʝʪʦʚ, ʜʝʡʩʪʚʠʡ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʳʣ ʚʚʝʜʝʥ ʜʝ-

ʥʝʞʥʳʡ ʵʢʚʠʚʘʣʝʥʪ. ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʫʨʥʦʝ 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʦ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʘʢ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʝ-

ʱʝʡ, ʪʘʢ ʠ ʢ ʧʦʥʠʤʘʥʠʶ ʩʘʤʦʛʦ ʩʤʳʩʣʘ ʩʪʦʠʤʦʩʪʠ 

ʵʪʠʭ ʚʝʱʝʡ. ʉʢʦʣʴʢʦ ʩʪʦʠʪ ʪʘʣʘʥʪ. ʆʥ ʫʥʠʢʘʣʝʥ ʠ 

ʙʝʩʮʝʥʝʥ. ʅʦ ʩʪʦʠʤʦʩʪʴ ʝʛʦ ʦʧʨʝʜʝʣʷʶʪ ʣʶʜʠ, ʢʦ-

ʪʦʨʳʝ ʛʦʪʦʚʳ ʧʣʘʪʠʪʴ ʟʘ ʵʪʦʪ ʪʘʣʘʥʪ. 

ɸ ʩʢʦʣʴʢʦ ʩʪʦʠʪ ñ0ò ʠʣʠ ñ1ò ʢ ʪʦʤʫ ʞʝ ʚʠʨʪʫ-

ʘʣʴʥʳʝ. ɹʠʪʢʦʡʥʳ, ʚʠʨʪʫʘʣʴʥʘʷ ʠʣʠ ʢʨʠʧʪʦ-ʚʘʣʶʪʘ 

ï ʯʪʦ ʵʪʦ ʠ ʯʪʦ ʦʥʠ ʥʘʤ ʥʝʩʫʪ. 

ɹʠʪʢʦʡʥ ï ʧʠʨʠʥʛʦʚʘʷ ʧʣʘʪʸʞʥʘʷ ʩʠʩʪʝʤʘ, ʠʩ-

ʧʦʣʴʟʫʶʱʘʷ ʦʜʥʦʠʤʸʥʥʫʶ ʨʘʩʯʸʪʥʫʶ ʝʜʠʥʠʮʫ ʠ 

ʦʜʥʦʠʤʸʥʥʳʡ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʩʠʩʪʝʤʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺʩʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʦ ʪʨʘʥʟʘʢʮʠʷʭ ʤʝʞʜʫ ʘʜʨʝʩʘʤʠ ʩʠʩʪʝʤʳ 

ʜʦʩʪʫʧʥʘ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ. ɼʝʥʝʞʥʘʷ ʝʜʠʥʠʮʘ ʙʠʪ-

ʢʦʡʥ ï ʵʪʦ ʚʠʨʪʫʘʣʴʥʳʝ ʜʝʥʴʛʠ ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʛʦ 

ʢʦʜʘ, ʢʦʪʦʨʳʡ ʜʦ ʩʠʭ ʧʦʨ ʥʠʢʦʤʫ ʥʝ ʫʜʘʣʦʩʴ ʩʣʦ-

ʤʘʪʴ. ʀʭ ʚ 2008 ʛʦʜʫ ʩʦʟʜʘʣ ʧʨʦʛʨʘʤʤʠʩʪ ʧʦʜ ʧʩʝʚ-

ʜʦʥʠʤʦʤ ʉʘʪʦʰʠ ʅʘʢʘʤʦʪʦ. ʉ ʪʝʭ ʧʦʨ ʩʪʦʠʤʦʩʪʴ 

ʙʠʪʢʦʡʥʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʚʘʣʶʪ, ʩʪʨʝʤʠ-

ʪʝʣʴʥʦ ʨʦʩʣʘ. ʉʘʤʳʝ ʧʝʨʚʳʝ ʙʠʪʢʦʡʥʳ ʚ 2009 ʛʦʜʫ 

ʩʪʦʠʣʠ 5,02 ʜʦʣʣʘʨʘ ʉʐɸ ʟʘ 5050 ʙʠʪʢʦʡʥʦʚ (1 

ʙʠʪʢʦʡʥ = $ 0,000994059405940594). ʅʘ 1 ʘʚʛʫʩʪʘ 

2017 ʛʦʜʘ 1 ʙʠʪʢʦʡʥ = $ 2725,11. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʦʧʝʨʘʮʠʡ ʩ ʙʠʪʢʦʡʥʘʤʠ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʩʨʝʜʩʪʚʘ ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʟʘʤʦʨʦʟʠʪʴ, ʜʘʞʝ 
ʚʨʝʤʝʥʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʘʤʦʛʦ ʚʣʘʜʝʣʴʮʘ (ʩʠʪʫ-

ʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ, ʥʘʧʨʠʤʝʨ, ʚ 2008 ʛʦʜʫ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʥʝʚʳʧʣʘʪʘʤʠ, ʵʪʦʡ ʚʘʣʶʪʝ ʥʝ 

ʩʪʨʘʰʥʳ); 
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¶ ʵʣʝʢʪʨʦʥʥʳʡ ʧʣʘʪʸʞ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʦʨʦ-
ʥʘʤʠ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ (ʚ ʙʘʥ-

ʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ ʧʦʨʫʯʠʪʝʣʝʤ ʠ ʛʘʨʘʥʪʦʤ ʧʝʨʝʜʘʯʠ 

ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʙʘʥʢ, ʚ ʙʠʪʢʦʡʥ-ʩʠʩʪʝʤʝ ʩʘʤʦ 

ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʫ ʠʣʠ ʠʥʫʶ 

ʦʧʝʨʘʮʠʶ); 

¶ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʵʣʝʤʝʥʪʦʤ 
ʧʣʘʪʸʞʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʘʷ ʧʨʦʛʨʘʤʤʘ-

ʢʣʠʝʥʪ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ (ʚ 

ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʚʠʞʝʥʠʝ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʧʣʘʪʝʞʘ ʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʘʥʦʥʠʤ-

ʥʦʩʪʴ ʢʦʥʪʨʘʛʝʥʪʦʚ); 

¶ ʚʩʝ ʦʧʝʨʘʮʠʠ ʩ ʙʠʪʢʦʡʥʘʤʠ ï ʧʨʦʟʨʘʯʥʳ ʠ 

ʦʧʝʨʘʮʠʷ ʩʯʠʪʘʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ, ʢʦʛʜʘ ʨʝʟʫʣʴ-

ʪʘʪʳ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʚ ʜʨʫʛʠʭ ʦʧʝʨʘ-

ʮʠʷʭ; 

¶ ʙʠʪʢʦʡʥʳ ʥʘʯʠʥʘʶʪ ʧʨʠʟʥʘʚʘʪʴ ʚ ʤʠʨʝ ʥʘ 
ʦʬʠʮʠʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ ʚ ʤʘʝ 2017 ʛʦʜʘ ʙʠʪʢʦʡʥ 

ʧʨʠʟʥʘʣʠ ʣʝʛʘʣʴʥʦʡ ʬʦʨʤʦʡ ʧʣʘʪʝʞʝʡ ʚ ʗʧʦʥʠʠ; ʚ 

ʢʦʤʧʘʥʠʠ Amazon ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʙʠʪʢʦʡʥʦʚ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ. 

ʇʣʘʪʝʞʠ ʙʠʪʢʦʡʥʘʤʠ ï ʵʪʦ ʘʣʴʪʝʨʥʘʪʠʚʘ ʥʳ-

ʥʝʰʥʠʤ ʬʦʨʤʘʤ ʧʣʘʪʝʞʝʡ ʠ ʧʝʨʝʚʦʜʘ ʜʝʥʝʛ. ʊʘʢ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ Visa, Mastercard, Bank of America 

ʧʨʝʢʨʘʪʠʣʠ ʧʨʠʥʠʤʘʪʴ ʧʦʞʝʨʪʚʦʚʘʥʠʷ ʚ ʘʜʨʝʩ 

WikiLeaks, ʘ PayPal ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʣʘʪʸʞʥʳʝ 

ʩʠʩʪʝʤʳ ï ʟʘʤʦʨʦʟʠʣʠ ʩʯʝʪʘ, ʧʨʠʝʤ ʧʦʞʝʨʪʚʦʚʘʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʙʠʪʢʦʡʥʘʭ. [1] 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʙʣʦʢʯʝʡʥ-ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʪʨʘʥʟʘʢʮʠʷʭ ʩ ʢʨʠʧʪʦ-ʚʘʣʶʪʘʤʠ, ʧʦʣ-

ʥʦʩʪʴʶ ʟʘʱʠʱʝʥʥʳʝ ʦʪ ʢʠʙʝʨʘʪʘʢ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʨʦʙʣʝʤʘʤ, 

ʧʣʘʪʝʞʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʙʠʪʢʦʡʥʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʮʠʡ ʩ ʙʠʪʢʦʡʥʘʤʠ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʠʤʝʥʫʝ-

ʤʳʭ çʙʠʨʞʘʤʠè. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʪʠʭ 

ʧʣʦʱʘʜʦʢ ʥʝ ʩʦʚʝʨʰʝʥʥʦ ʠ ʵʪʦ ʠʥʦʛʜʘ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʘʭʠʥʘʮʠʷʤ. ʊʘʢ ʧʝʨʚʘʷ ʠʟ ʢʨʫʧ-

ʥʳʭ ʧʣʦʱʘʜʦʢ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʢʨʠʧʪʦʚʘʣʶʪ 

Mt.Gox ʨʘʟʦʨʠʣʘʩʴ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ, ʥʘʧʠʩʘʥʥʦʤ ʚʣʘʜʝʣʴʮʘʤʠ ʜʣʷ ʚʥʫʪ-

ʨʝʥʥʠʭ ʥʫʞʜ, ʙʳʣʘ ʫʷʟʚʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʫʢʨʘʩʪʴ ʦʢʦʣʦ 650 000 ʙʠʪʢʦʡ-

ʥʦʚ; 

¶ ʜʣʷ ʦʧʝʨʘʮʠʡ ʩ ʙʠʪʢʦʡʥʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘ 
ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʨʠ ʧʦʤʦʱʠ ʦʜʥʦʛʦ ʠʟ 

ʩʝʨʚʠʩʦʚ ʫʩʪʘʥʦʚʠʪʴ çʦʥʣʘʡʥ ʢʦʰʝʣʝʢè, ʥʦ ʚ ʩʣʫʯʘʝ 

ʧʨʦʙʣʝʤ ʩ ʩʘʡʪʦʤ ʝʛʦ ʢʣʠʝʥʪʳ ʤʦʛʫʪ ʫʪʨʘʪʠʪʴ ʢʦʥ-

ʪʨʦʣʴ ʥʘʜ ʩʦʟʜʘʥʥʳʤʠ ʙʠʪʢʦʡʥ-ʘʜʨʝʩʘʤʠ; 

¶ ʧʦʩʣʝ ʩʦʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩ ʙʠʪʢʦʡʥʘʤʠ 
ʥʝʚʦʟʤʦʞʥʦ ʦʙʞʘʣʦʚʘʪʴ ʠ/ʠʣʠ ʦʪʤʝʥʠʪʴ ʪʨʘʥʟʘʢ-

ʮʠʠ, ʜʘʞʝ ʝʩʣʠ ʙʫʜʝʪ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʣʘʜʝʣʝʮ ʦ ʥʠʭ 

ʥʝ ʟʥʘʣ ʠ ʥʝ ʭʦʪʝʣ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʪʠ ʦʧʝʨʘʮʠʠ; 

¶ 22 ʦʢʪʷʙʨʷ 2015 ʛʦʜʘ ɽʚʨʦʧʝʡʩʢʠʡ ʩʫʜ 
(European Court of Justice, ECJ) ʧʦʩʪʘʥʦʚʠʣ, ʯʪʦ ʦʧʝ-

ʨʘʮʠʠ ʦʙʤʝʥʘ ʙʠʪʢʦʡʥʦʚ ʥʘ ʬʠʘʪʥʳʝ ʚʘʣʶʪʳ ʦʩʚʦ-

ʙʦʞʜʘʶʪʩʷ ʦʪ ʅɼʉ, ʪ.ʝ. ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ ʤʝʞʜʫ ʬʠ-

ʘʪʥʳʤʠ ʚʘʣʶʪʘʤʠ (ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʠ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ) ʠ 

ʙʠʪʢʦʡʥʘʤʠ ʩʪʘʚʠʪʴ ʥʝʣʴʟʷ; 

¶ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʙʠʪʢʦʡʥʳ ʯʝʤ-ʪʦ ʥʘʧʦʤʠ-

ʥʘʶʪ ʙʠʣʝʪʳ ʄʄʄ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʯʝʥʴ ʧʦʧʫ-

ʣʷʨʥʳ ʚ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʍʍ ʩʪʦʣʝʪʠʷ ï ʘʥʘʣʦ-

ʛʠʷ ʥʝ ʚ ʧʦʣʴʟʫ ʙʠʪʢʦʡʥʦʚ; 

¶ ʢʦʪʠʨʦʚʢʘ ʙʠʪʢʦʡʥʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʠʩʢʣʶ-
ʯʠʪʝʣʴʥʦ ʙʘʣʘʥʩʦʤ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʪ.ʝ. ʝʩʣʠ 

ʟʘʚʪʨʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʣʘʜʝʣʴʮʳ ʙʠʪʢʦʡʥʦʚ ʙʫʜʫʪ 

ʚ ʥʠʭ ʨʘʟʦʯʘʨʦʚʘʥʳ ʠʣʠ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʘ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʟʘʤʝʥʘ, ʪʦ ʩʧʨʦʩ ʥʘ ʙʠʪʢʦʡʥʳ ʙʫʜʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ç0è; 

¶ ʙʠʪʢʦʡʥ-ʚʘʣʶʪʘ ï ʵʪʦ ʢʦʜ, ʥʘʧʠʩʘʥʥʳʡ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ, ʙʠʪʢʦʡʥ-ʩʠʩʪʝʤʘ ï ʪʘʢʞʝ ʢʦʜ, ʥʘʧʠ-

ʩʘʥʥʳʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ɽʩʣʠ ʢʦʜ ʠ ʩʠʩʪʝʤʫ ʥʝ ʚʟʣʦ-

ʤʘʣʠ ʩʝʡʯʘʩ, ʵʪʦ ʦʟʥʘʯʘʝʪ ʣʠʰʴ ʪʦ, ʯʪʦ ʠʭ ʥʝ ʚʟʣʦ-

ʤʘʣʠ ʩʝʡʯʘʩ. ɼʘʪʴ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʪʘʢʦʛʦ ʥʠʢʦʛʜʘ ʥʝ 

ʧʨʦʠʟʦʡʜʝʪ - ʥʝʣʴʟʷ; 

¶ ʪʨʘʥʟʘʢʮʠʷ ʩʯʠʪʘʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ, ʢʦ-
ʛʜʘ ʦʥʘ ʧʦʣʫʯʠʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʨ̫ ʜʘ ʜʨʫʛʠʭ ʪʨʘʥʟʘʢʮʠʡ. ʀʩʧʦʣʴʟʫʷ ʵʪʦʪ ʤʦʤʝʥʪ, 

ʤʦʞʥʦ (ʪʝʦʨʝʪʠʯʝʩʢʠ ʪʦʯʥʦ) ʩʦʚʝʨʰʠʪʴ ʪʨʘʥʟʘʢ-

ʮʠ-ʁʦʙʤʘʥ ʠ ʪʨʘʥʟʘʢʮʠʶ ʩ ʜʦʚʝʨʝʥʥʳʤ ʣʠʮʦʤ, ʧʦ-

ʣʫʯʠʪʴ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʦʙʭʦʜʠ-

ʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʘʢʮʠʡ ʫ ʜʦʚʝʨʝʥʥʦʛʦ ʣʠʮʘ, 

ʯʪʦʙʳ ʠʤʝʥʥʦ ʝʛʦ ʪʨʘʥʟʘʢʮʠʷ ʩʯʠʪʘʣʘʩʴ ʜʦʩʪʦʚʝʨ-

ʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ (ʪʝʦʨʝʪʠʯʝʩʢʠ), ʝʩʣʠ ʩʦʟʜʘʪʴ 

ʩʪʦʣʴʢʦ ʪʨʘʥʟʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʡ ʤʦʱʥʦʩʪʠ 

ʙʫʜʫʪ ʧʨʝʚʳʰʘʪʴ ʚʩʝ ʪʨʘʥʟʘʢʮʠʠ ʚʤʝʩʪʝ ʚʟʷʪʳʝ ʦʪ 

ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʙʠʪʢʦʡʥʦʚ, ʪʦ ʤʦʞʥʦ ʧʦʣʥʦ-

ʩʪʴʶ ʠʟʤʝʥʠʪʴ ʚʩʝ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʚʣʘʜʝʣʴʮʝʚ ʙʠʪ-

ʢʦʡʥʦʚ. 

ʂ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʩʪʦʠʪ ʜʦ-

ʙʘʚʠʪʴ, ʯʪʦ ʩ 1 ʘʚʛʫʩʪʘ 2017 ʛʦʜʘ ʦʪ Bitcoin ʦʪʜʝʣʷ-

ʝʪʩʷ Bitcoin Cash (BCC) ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʘʪ ʜʦ 8 

ʤʝʛʘʙʘʡʪ, ʪʦʛʜʘ ʢʘʢ ʫ Bitcoin ʦʥ ʩʦʩʪʘʚʣʷʝʪ 1 ʤʝʛʘ-

ʙʘʡʪ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʴ ʤʘʡʥʝʨʦʚ 

ʠʟ ʂʠʪʘʷ ʥʝ ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʩ 1 ʜʦ 2 ʤʝʛʘʙʘʡʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʦʙʨʘʟʫʝʪʩʷ ʜʚʝ ʮʝʧʦʯʢʠ ʙʣʦʢʦʚ ʪʨʘʥʟʘʢʮʠʡ, ʘ ʚ ʘʣ-

ʛʦʨʠʪʤʝ ʙʠʪʢʦʡʥ-ʩʠʩʪʝʤʳ ʟʘʣʦʞʝʥʦ ʦʪʨʠʮʘʥʠʝ ʙʦ-

ʣʝʝ ʢʦʨʦʪʢʦʡ ʮʝʧʦʯʢʠ ʙʣʦʢʦʚ. [3] 

ɹʠʪʢʦʠʥ-ʢʦʰʝʣʝʢ Blockchain ʫʞʝ ʦʪʢʘʟʘʣʩʷ 

ʧʦʜʜʝʨʞʠʚʘʪʴ Bitcoin Cash ʠ ʘʥʘʣʠʪʠʢʠ ʥʝ ʙʝʨʫʪʩʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ. 

ʋʯʠʪʳʚʘʷ ʚʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ ʩʣʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʢʘʢʦʝ ʙʫʜʫʱʝʝ ʫ ʙʠʪʢʦʡʥʘ ʠʣʠ ʣʶʙʦʡ ʜʨʫ-

ʛʦʡ ʢʨʠʧʪʦ-ʚʘʣʶʪʳ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ ʣʠʰʴ ʦʜʥʦ ï 

ʦʥʦ ʠʟʤʝʥʠʪ ʞʠʟʥʴ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʣʶʜʝʡ, ʪʘʢ ʠ ʛʦʩ-

ʫʜʘʨʩʪʚ ʚ ʮʝʣʦʤ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʠʥʠʢʘʶʪ ʘʙʩʦʣʶʪʥʦ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɸ ʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʦʧʝʨʘʮʠʷʭ ʩ ʢʨʠʧʪʦ-

ʚʘʣʶʪʘʤʠ ʚ ʩʢʦʨʦʤ ʙʫʜʫʱʝʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʢ ʚ ʙʳʪʫ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ. ɸʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʙʠʪʢʦʡʥ-

ʩʠʩʪʝʤʘʭ ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʞʠʚʘʥʠʶ 

ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʳʥʝʰʥʠʤ ʩʠʩʪʝʤʘʤ 

ʧʣʘʪʝʞʝʡ. ʆʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʪʢʦʡʥ-ʩʠʩʪʝʤ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟ-

ʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʠ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 
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CREATION OF T HE SYSTEM ANALYZING FACTOR AFFECTING HEALTH OF THE STUDENT  

 

ɸʥʥʦʪʘʮʠʷ  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʦʟʜʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʠʨʫʶʱʠʡ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ 

ʥʘ ʟʜʦʨʦʚʴʝ ʩʪʫʜʝʥʪʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʢʪʦʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʳ ʙʘʟ 

ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʘʥʥʦʡ ʨʘʙʦʪʳ.  

Abstract  
This article is devoted to the creation of a training system on the subject "System Programming and Operating 

Systems". The basic principles of teaching systems work are considered, the conceptual model of the training 

system is developed, the detailed interface of the work of this training system is given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʬʘʢʪʦʨʳ, ʦʙʨʘʟ ʞʠʟʥʠ. 

Keywords: Information system, factors, way of life. 

 

ʉʘʤʦʯʫʚʩʪʚʠʝ ʞʠʪʝʣʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʟʘʢʣʘʜʳ-

ʚʘʝʪʩʷ ʚ ʜʝʪʩʪʚʝ ʠ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʢʘʢ ʚʦʟʨʘʩʪʥʳʤʠ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʦʨʛʘ-

ʥʠʟʤʘ, ʪʘʢ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʛʦ ʫʩʣʦʚʠʡ ʥʘʭʦʜʷ-

ʱʝʡʩʷ ʚʦʢʨʫʛ ʩʨʝʜʳ. 

ʉʘʤʦʯʫʚʩʪʚʠʝ ʥʘʰʠʭ ʩʪʫʜʝʥʪʦʚ ʚ ʧʦʩʣʝʜʫʶ-

ʱʠʭ ʵʪʘʧʘʭ ʪʝʩʥʝʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʩʘʤʦʯʫʚʩʪʚʠʝʤ, ʢʦ-

ʪʦʨʦʝ ʦʪʜʘʣʘ ʝʤʫ ʩʝʤʴʷ, ʜʦʰʢʦʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, 

ʰʢʦʣʘ, ʩʦʦʙʱʝʩʪʚʦ. ɸ ʩʦʩʪʦʷʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ ʫʯʝ-

ʥʠʢʦʚ ʚ ʪʝʯʝʥʠʠ ʜʝʩʷʪʠ ʠ ʙʦʣʝʝ ʣʝʪ ʜʦʣʞʥʦ ʫʣʫʯ-

ʰʘʪʴʩʷ ʧʦ ʚʨʝʤʝʥʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦ ʪʝʤʝ çʌʘʢʪʦʨʳ, ʚʣʠʷʶ-

ʱʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʩʪʫʜʝʥʪʘè. ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʵʪʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʦʤʦʱʴ ʩʪʫʜʝʥʪʘʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʥʦʨʤʘʣʴʥʦʡ ʦʙʨʘʟʫ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʘ ʦʪ ʚʨʝʜ-

ʥʳʭ ʧʨʠʚʳʯʝʢ ʠ ʧʨʠʯʠʥʳ ʧʦ ʥʝʫʩʧʝʚʘʝʤʦʩʪʠ ʫʨʦ-

ʢʦʚ.  

ɿʜʦʨʦʚʴʝ ʠ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʢʘʯʝʩʪʚʦʤ ʜʣʷ ʤʦʣʦʜʳʭ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʜʦʣ-

ʛʦʡ ʠ ʟʜʦʨʦʚʦʡ ʞʠʟʥʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʥʠʠ ʩʝʤʴʠ, 

ʪʘʢʞʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʘʤʦʨʝʘʣʠʟʘ-

ʮʠʠ. ʄʦʣʦʜʸʞʴ ʫʚʝʨʝʥʥʦ ʩʪʘʚʠʪ ʟʜʦʨʦʚʴʝ ʥʘ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʚ ʠʝʨʘʨʭʠʠ ʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʧʨʠʦʨʠ-

ʪʝʪʦʚ.  

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʩʪʫʜʝʥʪʦʚ. ʅʘ ʟʜʦʨʦʚʴʝ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʸʞʠ ʨʝ-

ʘʛʠʨʫʝʤ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʦʙʲʝʢ-

ʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʪ.ʝ. ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʫʯʸʙʦʡ (ʧʦʩʝ-

ʱʝʥʠʝ ʫʨʦʢʦʚ, ʥʘʛʨʫʟʢʘ ʥʘ ʩʪʫʜʝʥʪʘ, ʧʝʨʝʨʳʚʳ, ʩʦ-

ʩʪʘʚʣʝʥʥʳʝ ʨʘʩʧʠʩʘʥʠʷ ʠ ʪ.ʜ.). ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

ʤʦʞʥʦ ʧʨʝʧʦʜʥʝʩʪʠ ʩʦʙʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʧʣʦʭʠʝ ʧʨʠʚʳʯʢʠ, ʧʠʪʘʥʠʝ, ʘʢʪʠʚʥʦʩʪʴ ʠ ʪ.ʜ.). 

ʌʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʦʥ ʜʝʡ-

ʩʪʚʫʝʪ ʥʘ ʯʝʣʦʚʝʢʘ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʠʣʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ. ʀʤʝʝʪʩʷ 4 ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʘ: 
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ʌʘʢʪʦʨ ʫʩʣʦʚʠʷ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ. ɿʜʦʨʦʚʳʡ 

ʩʪʠʣʴ ʞʠʟʥʠ - ʝʩʪʴ ʤʝʪʦʜ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʳʡ ʥʘ ʛʝʥʥʦʤ ʫʨʦʚʥʝ ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʪʠ-

ʧʦʣʦʛʠʯʝʩʢʠʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʯʝʨʪʘʤ ʵʪʦʛʦ ʞʠʪʝʣʷ 

ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ ʠ 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ, ʩʙʝʨʝʞʝʥʠʝ ʠ ʟʘ-

ʢʨʝʧʣʝʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʥʘ ʥʘʩʪʦʷʱʝʝ ʠʩʧʦʣʥʝ-

ʥʠʝ ʯʝʣʦʚʝʢʦʤ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢ-

ʮʠʡ. 

 

ɼʠʩʮʠʧʣʠʥʘ çʌʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʟʜʦʨʦʚʴʝ 

ʩʪʫʜʝʥʪʘè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ʜʣʷ ʝʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʥʦʨʤʘʣʴ-

ʥʦʡ ʞʠʟʥʠ. ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʟʥʘʪʴ ʦ ʬʘʢʪʦ-

ʨʘʭ, ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʠʟʫʯʝʥʠʷ 

ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʳʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʚʨʝʜʥʳʭ ʚʝʱʝʡ. ʀʤʝʥʥʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʡ 

ʮʝʣʠ, ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʵʣʝʢʪʨʦʥʥʳʡ 

ʧʨʦʝʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çStudent Statisticsè. ʕʪʦʪ ʧʨʦ-

ʝʢʪ ʚʳʚʦʜʠʪ ʩʪʘʪʠʩʪʠʢʫ ʦ ʩʪʫʜʝʥʪʘʭ ʚ ʪʝʯʝʥʠʠ ʫʯʝʙ-

ʥʦʛʦ ʛʦʜʘ. ɿʜʝʩʴ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʬʦʥʦʚʫʶ ʢʘʨʪʠʥʢʫ 

ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʤʝʥʶ çɸʚʪʦʨʠʟʘ-

ʮʠʷè ʠ ʢʦʨʦʪʢʘʷ ʟʘʧʠʩʴ ʦ ʧʨʦʝʢʪʝ ʢʦʪʦʨʘʷ ʧʨʠʟʳ-

ʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʩʦʝʜʠʥʝʥʠʶ ʢ ʩʠʩʪʝʤʝ. 

ʇʨʦʝʢʪ ʜʝʣʠʪʴʩʷ ʥʘ 4 ʨʘʟʜʝʣʘ: 

ü ɻʣʘʚʥʘʷ 

ü ʅʘʰʘ ʨʘʙʦʪʘ 

ü ʉʪʫʜʝʥʪʳ 

ü ʂʦʥʪʘʢʪ 

ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ çɻʣʘʚʥʘʷè ʥʘʭʦʜʠʪʴʩʷ ʬʦʥʦ-

ʚʳʡ ʨʠʩʫʥʦʢ ʩ ʚʠʜʦʤ ʛʨʘʬʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʘ 

ʪʘʢʞʝ ʩʣʝʚʘ ʥʘʭʦʜʠʪʩʷ ʩʝʢʮʠʷ çɸʚʪʦʨʠʟʘʮʠʷè ʜʣʷ 

ʚʭʦʜʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʧʨʘʚʘ ʦʪ ʩʝʢʮʠʠ çɸʚʪʦʨʠʟʘ-

ʮʠʷè ʝʩʪʴ ʥʝʙʦʣʴʰʘʷ ʟʘʧʠʩʴ: çʄʓ ʇʆʄʆɾɽʄ 

ɺɸʄ ʋɿʅɸʊʔ ʉʊɸʊʀʉʊʀʂʋ ʆ ɿɼʆʈʆɺʔɽ 

ʉʊʋɼɽʅʊɸ ɺ ʊɽʏɽʅʀʀ ʋʏɽɹʅʆɻʆ ʂʋʈʉɸ. 

ʆʩʪʘʚʘʡʪʝʩʴ ʩʥʘʤʠè. 

ʇʨʠ ʚʳʙʦʨʝ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʢʥʦʧʢʫ çɻʣʘʚ-

ʥʘʷè ʪʦ ʧʝʨʝʜ ʥʘʤʠ ʧʦʢʘʞʝʪʩʷ ʥʘʯʘʣʦ ʧʨʦʝʢʪʘ ʢʦʪʦ-

ʨʳʡ ʠʤʝʝʪ ʚʠʜ: 

 
ʈʠʩ. 1. ʈʘʟʜʝʣ çɻʣʘʚʥʘʷè ʧʨʦʝʢʪʘ Student Statistics 

 

ʉʣʝʜʫʶʱʠʡ ʨʘʟʜʝʣ ʥʘʟʳʚʘʝʪʩʷ çʅʘʰʘ ʨʘʙʦʪʘè. 

ʆʥʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʘ. ʀ ʟʜʝʩʴ ʨʘʩ-

ʩʢʘʟʘʥʦ ʚʩʸ ʜʣʷ ʧʦʥʷʪʠʷ ʚʩʝʛʦ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʠʥ-

ʬʦʨʤʘʮʠʷ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʪ.ʝ. ʦ ʬʘʢʪʦʨʘʭ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʟʜʦʨʦʚʴʝ ʩʪʫʜʝʥʪʘ.  

ʇʦʜʟʘʛʦʣʦʚʦʢ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʥʘʟʳʚʘʝʪʩʷ, ʢʘʢ 

çʅʝʤʥʦʛʦ ʦ ʥʘʰʝʡ ʨʘʙʦʪʝè, ʩʣʝʜʫʶʱʝʝ ʠʜʸʪ ʢʘʢ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʪʘʪʠʩʪʠʢʠ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʜʝʣʠʪʴʩʷ ʥʘ 4 ʯʘʩʪʠ:

 

 

ʋʩʣʦʚʠʷ ʠ ʦʙ-

ʨʘʟ ʞʠʟʥʠ ʣʶ-

ʜʝʡ 

 

50-55 % 

 

ʉʦʩʪʦʷʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 

 

20-25 % 

 

ɻʝʥʝʪʠʯʝ-

ʩʢʠʝ ʬʘʢʪʦʨʳ 

 

 

15-20 % 

 

ʄʝʜʠʮʠʥ-

ʩʢʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ 

 

10-15 % 

 

ʏʝʪʳʨʝ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʩʪʫʜʝʥʪʘ 
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ʈʠʩ. 2. ʇʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʩʪʘʪʠʩʪʠʢʠ 

 

ɺ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʨ ʜʘʥʥʳʭ ʩ 

ʥʘʰʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘʭ ʠ ʧʦʣʫʯʘʶʪ ʚʩʝ ʜʘʥʥʳʝ ʦ ʩʪʫʜʝʥʪʘʭ. ʕʪʠ 

ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘʤ ʠ ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʤʳ ʧʦʣʫ-

ʯʘʝʤ ʜʘʥʥʳʝ ʥʘʯʠʥʘʝʪʩʷ ʚʪʦʨʦʡ ʵʪʘʧ ʧʨʦʮʝʩʩʘ ʩʪʘ-

ʪʠʩʪʠʢʠ.  

 

 
 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʪ.ʝ. ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʠʣʠ ʩʦ-

ʪʨʫʜʥʠʢʠ ʧʨʦʝʢʪʘ ʨʘʙʦʪʳ, ʥʘʯʠʥʘʝʪʩʷ ʘʥʘʣʠʟ, ʧʨʦ-

ʠʩʭʦʜʠʪ ʦʩʤʦʪʨ ʢʘʢ ʚʩʸ ʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʠ ʫʯʝʙ-

ʥʦʛʦ ʛʦʜʘ. ʀ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘ-

ʶʪʩʷ ʵʪʠʤ ʜʝʣʦʤ, ʩʦʚʝʪʫʷʩʴ, ʚʳʚʦʜʷʪ ʨʝʟʫʣʴʪʘʪ ʦ 

ʪʦʤ, ʢʘʢ ʧʨʦʠʟʦʰʣʦ ʠʟʤʝʥʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʧʨʠʯʠʥʳ ʥʝ ʧʨʠʩʫʪʩʪʚʠʡ ʥʘ ʫʨʦʢʘʭ. 

 

 
 

ɺ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʩʦʟʜʘʸʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʘʥʘʣʠʟʘ. ʕʪʘ ʩʪʘʪʠʩʪʠʢʘ ʩʦʟʜʘʸʪʩʷ ʚ ʵʣʝʢʪʨʦʥ-

ʥʦʤ ʚʠʜʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʷ MS Excel ʚʳʚʦʜʠʪʩʷ 

ʛʨʘʬʠʯʝʩʢʠʡ ʚʠʜ ʦʪʚʝʪʦʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʘʥ-

ʥʳʭ.ʊʨʝʪʠʡ ʵʪʘʧ ʥʘʟʳʚʘʝʪʩʷ çʉʦʟʜʘʸʤè. 

 

 
 

ʀ ʩʘʤʳʤ ʧʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʧʨʦʝʢʪʝ ʝʛʦ ʥʘʟʚʘʣʠ ʢʘʢ 

çɼʝʣʠʤʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠè.  

 
 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʜʦʙʘʚʢʘ ʚ ʧʨʦʝʢʪ ʵʣʝʢʪʨʦʥʥʳʭ 

ʬʘʡʣʦʚ ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʩʨʘʙʦʪʘʥʥʳʡ ʥʘ 

MS Excel. 

ʉʣʝʜʫʶʱʠʤ ʨʘʟʜʝʣʦʤ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ 

ʩʪʫʜʝʥʪʦʚ: ʠʤʷ ʠ ʬʘʤʠʣʠʷ ʩʪʫʜʝʥʪʘ, ʛʨʫʧʧʘ, ʥʝ ʧʦ-

ʩʝʱʘʝʤʦʩʪʴ ʚ ʪʝʯʝʥʠʠ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʠ ʧʨʠʯʠʥʘ ʝʛʦ 

ʥʝ ʧʨʠʭʦʜʘ ʥʘ ʫʨʦʢʠ. ʊʘʢʞʝ, ʚ ʵʪʦʪ ʩʧʠʩʦʢ ʤʦʞʥʦ 

ʜʦʙʘʚʠʪʴ ʜʘʥʥʳʝ ʩʪʫʜʝʥʪʘ. ʕʪʦʪ ʦʙʱʠʡ ʩʧʠʩʦʢ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʦʟʜʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ñStudent Statisticsò. ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ:  

V ɸʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;  

V ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ;  

V ʇʦʜʨʦʙʥʝʝ ʦ 4ʭ ʬʘʢʪʦʨʘʭ;  

V ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʘʟ ʜʘʥʥʳʭ;  

V ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;  

V ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ;  

V ɺʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʷʟʳʢʘ 

ʨʘʟʨʘʙʦʪʢʠ;  

V ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ.  

ʉʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ HTML.  
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INFORMATION TECHNOLOGY AS A COMPONENT OF IMPROVING THE QUALITY OF 

MATHEMATICAL EDUCATION  

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘ-

ʪʝʤʘʪʠʢʝ, ʦʪ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʅʘ ʧʨʠʤʝʨʘʭ ʨʝʰʝʥʠʷ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʘʥʦ ʚʦʩʧʠ-

ʪʘʥʠʝ ʫ ʫʯʘʱʠʭʩʷ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʯʝʙʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʠʭ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʠ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʟʘʪʨʦʥʫʪʘ 

ʪʝʤʘ ʜʚʦʷʢʦʡ ʨʦʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ  

Abstract 

The article is devoted to the use of information and computer technologies in the teaching of mathematics, 

from preschool education to University education. Examples solve mathematical problems using the process of 

training information technologies are shown nurturing students ' creativity and learning independence, developing 

the skills of their research activities and the development of algorithmic and logical thinking. The article touched 

upon the dual role of using information and computer technologies in education 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʥʮʝʧʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ, ʠʥʜʫʢʮʠʷ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ, ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ 

Key words: training, education, conception of mathematics education, algorithmic thinking, induction, com-

puter equipment, spreadsheet 

 

ʅʘʫʯʠʪʴ ʫʯʝʥʠʢʘ ʠʣʠ ʩʪʫʜʝʥʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʪʨʫʜʠʪʴʩʷ ʠ ʤʳʩʣʠʪʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʘʪʴ 

ʧʨʦʯʥʳʝ ʟʥʘʥʠʷ, ʧʦʨʦʡ ʙʳʚʘʝʪ ʦʯʝʥʴ ʪʨʫʜʥʦ. ɺ ʣʶ-

ʙʦʤ ʦʙʱʝʩʪʚʝ ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʝ, ʪʘʢ ʠ ʚʦʩʧʠʪʘʥʠʝ ʟʘ-

ʚʠʩʠʪ ʦʪ ʠʜʝʦʣʦʛʠʠ, ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʚʦʟʟʨʝʥʠʡ 

ʥʘ ʩʝʨʴʸʟʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ɻ. ɺ. ɻʝʛʝʣʴ ʩʯʠʪʘʣ, ʯʪʦ 

ʮʝʣʴ ʚʦʩʧʠʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ çʩʜʝʣʘʪʴ 

ʯʝʣʦʚʝʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʩʫʱʝʩʪʚʦʤ, ʪ. ʝ. ʩʫʱʝ-

ʩʪʚʦʤ ʩʦ ʩʚʦʙʦʜʥʦʡ ʚʦʣʝʡè [2, ʩ. 86]. ɺʪʦʨʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʚʦʩʧʠʪʘʥʠʷ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ ɻʝʛʝʣʴ ʩʯʠ-

ʪʘʣ ʦʙʫʯʝʥʠʝ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʦʥ ʩʯʠʪʘʣ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʤʳʰʣʝʥʠʷ.  

ʇʨʝʥʝʙʨʝʞʝʥʠʝ ʢ ʯʝʣʦʚʝʢʫ, ʢ ʝʛʦ ʩʚʦʙʦʜʝ ʠ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʠʩʢʘʤ, ʥʝ ʤʦʞʝʪ ʥʝ ʩʢʘʟʘʪʴʩʷ 

ʥʝʛʘʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʫʭʦʚʥʦʤʫ ʚʘʢʫʫʤʫ ʠ ʤʘʪʝʨʠʘʣʴʥʳʤ ʯʘ-

ʷʥʠʷʤ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʩ ʨʦʩʩʠʡʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʠ ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʪʨʦ-

ʥʫʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʉʪʦʠʪ ʧʨʠʟʥʘʪʴ, 

ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʰʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʩʦ-

ʙʝʥʥʦ ʚʳʩʰʝʝ, ʜʘʣʝʢʦ ʥʝ ʩʘʤʦʝ ʣʫʯʰʝʝ ʠ ʥʝ ʩʘʤʦʝ 

ʵʬʬʝʢʪʠʚʥʦʝ. ʆʙ ʵʪʦʤ ʟʘʛʦʚʦʨʠʣʠ ʚʦ ʚʨʝʤʝʥʘ ʧʝʨʝ-

ʩʪʨʦʡʢʠ, ʪʘʢ ʢʘʢ ʟʘʩʪʦʡʥʳʝ ʷʚʣʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ ʚ 

ʢʦʥʮʝ 70-80-ʭ ʛʦʜʦʚ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʟʘʭʚʘʪʠʣʠ 

ʠ ʦʙʨʘʟʦʚʘʥʠʝ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʤʦʣʦʜʸʞʠ ʩʥʠʞʘʝʪʩʷ, 

ʠ ʦʥʘ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʤʝʩʪʦ 

ʚ ʧʷʪʦʤ ʜʝʩʷʪʢʝ [4, ʩ. 124]. ɺ ʧʨʦʪʠʚʦʚʝʩ ʘʚʪʦʨʠ-

ʪʘʨʥʦ-ʠʤʧʝʨʘʪʠʚʥʦʡ ʧʝʜʘʛʦʛʠʢʝ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝ-

ʩʪʨʦʡʢʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʩʪʨʘʥʳ 

ʚ 1986 ʛʦʜʫ ʟʘʨʦʜʠʣʘʩʴ ʧʝʜʘʛʦʛʠʢʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʟʛʣʘʚʠʣʠ ʧʝʜʘʛʦʛʠ-ʥʦʚʘʪʦʨʳ ʉ. 

ʅ. ʃʳʩʝʥʢʦʚʘ, ʀ. ʇ. ɺʦʣʢʦʚ, ɺ. ʌ. ʐʘʪʘʣʦʚ, ɽ. ʅ. 

ʀʣʴʠʥ ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʠʪʝʣʷ ʩʣʫ-

ʞʠʣʠ ʧʨʠʤʝʨʦʤ. ʆʥʠ ʩʯʠʪʘʣʠ, ʯʪʦ çʥʫʞʥʘ ʥʦʚʘʷ ʧʝ-

ʜʘʛʦʛʠʢʘ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʣʘʩʴ ʙʳ ʦʪ ʧʨʝʞʥʝʡ ʪʝʤ, 

ʯʪʦ ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʜʝʪʝʡ ʚ ʫʯʝʥʠʝ, ʥʘ 

ʩʦʚʤʝʩʪʥʳʡ ʪʨʫʜ ʫʯʠʪʝʣʷ ʠ ʜʝʪʝʡ. ɽʸ ʤʦʞʥʦ 
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ʥʘʟʚʘʪʴ ʧʝʜʘʛʦʛʠʢʦʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘè. ɺ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʝ çʛʣʫʙʠʥʥʦ ʩʦʚʧʘʜʘʶʪ ʮʝʣʠ ʠ ʩʨʝʜʩʪʚʘ, ʦʙʫ-

ʯʝʥʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝè [5]. çʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ, ʢʦʪʦʨʦʝ ʠ ʧʦʟʚʦʣʠʪ ʫʯʝʥʠʢʫ 

ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ, ʚʳʨʘʙʘʪʳʚʘʪʴ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠè 

[3]. 

 ʂ ʥʘʯʘʣʫ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʛʦ ʚʝʢʘ ʥʦʚʘʪʦʨʩʢʦʝ 

ʜʚʠʞʝʥʠʝ ʨʘʩʧʘʣʦʩʴ. ʀ ʩʝʛʦʜʥʷ ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʷʤʠ ʠ ʫʯʠʪʝʣʷʤʠ, ʢʘʢ ʥʠʢʦʛʜʘ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦ-

ʙʣʝʤʘ: çʂʘʢ ʥʘʫʯʠʪʴ ʢʘʞʜʦʛʦ ʠ ʢʘʢ ʥʘʫʯʠʪʴ ʭʦʨʦʰʦ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭè.  

ʄʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʠ 

ʧʨʠʸʤʳ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʥʘʧʨʷʞʸʥʥʦʡ ʨʘ-

ʙʦʪʳ ʫʯʘʱʠʭʩʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʥʘʥʠʡ ʫʯʝʥʠʢʠ ʠʣʠ 

ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʪʘʢ ʠ ʥʝ ʧʦʣʫʯʠʪʴ. ʄʦʞʥʦ ʧʨʦʚʦ-

ʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʪʢʨʳʪʳʝ ʫʨʦʢʠ - ʣʝʢʮʠʠ, ʫʨʦʢʠ - 

ʩʦʦʙʱʝʥʠʷ, ʢʨʫʛʣʳʝ ʩʪʦʣʳ, ʜʠʩʧʫʪʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʦʣʠʤʧʠ-

ʘʜʳ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʪʢʨʳʪʳʭ ʟʘʥʷʪʠʷʭ ʥʝ ʚʳ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʝ ʠ ʧʨʦʯʥʳʝ ʥʘʚʳʢʠ. ɼʣʷ 

ʫʩʪʦʡʯʠʚʳʭ ʠ ʧʨʦʯʥʳʭ ʟʥʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ-

ʚʪʦʨʷʪʴ ʥʘ ʢʘʞʜʦʤ ʟʘʥʷʪʠʠ ʦʜʥʠ ʠ ʪʝ ʞʝ ʬʦʨʤʫʣʳ, 

ʟʘʢʦʥʳ ʠ ʪʝʦʨʝʤʳ, ʨʝʰʘʪʴ ʪʠʧʠʯʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʟʘ-

ʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʪ. ʜ.  

ʉʦʛʣʘʩʥʦ ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʤʘʪʝ-

ʤʘʪʠʢʠ ʜʦʣʞʝʥ ʩʪʘʪʴ ʧʨʘʛʤʘʪʠʯʥʳʤ, ʙʳʪʴ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥ ʥʘ ʪʦ, ʯʪʦʙʳ ʫʯʠʪʴ ʣʶʜʝʡ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 

ʞʠʟʥʠ, ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ [1]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʥʫʞʥʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʫʯʝʥʠʢʦʚ ʠʣʠ ʩʪʫʜʝʥ-

ʪʦʚ. ʄʥʦʛʠʝ ʚʠʜʷʪ ʦʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʚʩʝʭ ʵʪʠʭ ʧʨʦ-

ʙʣʝʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ. ʇʝʨʝʯʠʩʣʠʤ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʠʢʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ.  

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʫʯʘʱʠʤʩʷ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʘ-

ʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʦʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʥʘʥʠʡ ʜʘʸʪʩʷ ʚ ʥʝ ʛʦʪʦʚʦʤ ʚʠʜʝ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʤ, ʘ ʩ ʦʧʦʨʦʡ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘ-

ʙʦʪʫ ʫʯʘʱʠʭʩʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʥʷʪʴ ʧʨʝʧʦʜʘʚʘ-

ʥʠʝ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, ʜʘʚʘʪʴ ʟʘʜʘʥʠʷ ʙʦ-

ʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

 ʂʦʤʧʴʶʪʝʨ ʧʦʤʦʛʘʝʪ ʫʡʪʠ ʦʪ ʫʩʨʝʜʥʸʥʥʦʩʪʠ. 

ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʤʦʞʥʦ, ʥʘʯʠ-

ʥʘʷ ʩ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ, ʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʥʝ-

ʩʪʘʥʜʘʨʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʟʘʜʘʯʘʤʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʅʦ ʧʨʠ ʵʪʦʤ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʩʘʤʠ ʩʦʩʪʘʚʣʷʪʴ ʪʦʪ 

ʠʣʠ ʠʥʦʡ ʘʣʛʦʨʠʪʤ, ʘ ʥʝ ʧʦʣʫʯʘʪʴ ʝʛʦ ʚ ʛʦʪʦʚʦʤ 

ʚʠʜʝ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ 

ʫʯʘʱʠʭʩʷ. ʅʝʩʪʘʥʜʘʨʪʥʘʷ ʟʘʜʘʯʘ - ʵʪʦ ʪʘʢʘʷ ʟʘʜʘʯʘ, 

ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʥʝʪ ʦʙʱʠʭ ʧʨʘʚʠʣ ʠ ʧʦʣʦʞʝ-

ʥʠʡ. ʆʥʘ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʘʣʛʦ-

ʨʠʪʤ ʨʝʰʝʥʠʷ ʧʠʰʝʪʩʷ ʚ ʦʙʱʝʤ ʚʠʜʝ. ɸ ʵʪʦ ʫʞʝ ʧʦ-

ʣʫʯʘʝʪʩʷ ʟʘʜʘʯʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʘʜʘʯʠ ʩ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝ 

ʯʘʩʪʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʘʶʪʩʷ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ 

ʩʨʝʜʥʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘ-

ʚʝʜʝʥʠʷʭ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ 

ʤʦʞʥʦ ʯʘʩʪʠʯʥʦ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ.  

ʈʝʰʘʷ ʟʘʜʘʯʫ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ, ʫʯʝʥʠʢ 

ʠʣʠ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʝʸ ʚ ʜʝʡʩʪʚʠʠ, ʪ. 

ʝ., ʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘʚʳʢʠ ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝ-

ʥʠʷ.  

 ɺ ʤʘʪʝʤʘʪʠʢʝ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʬʘʢʪʘ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʨʦʣʝʡ ʠʛʨʘʶʪ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʥʝʧʦʣʥʘʷ ʠʥʜʫʢʮʠʷ. ɹʝʟ ʢʦʤʧʴʶʪʝʨʘ ʩʣʦʞʥʦ ʧʦʢʘ-

ʟʘʪʴ ʨʦʣʴ ʠʥʜʫʢʮʠʠ, ʘʥʘʣʦʛʠʠ, ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʣʠ 

ʥʘʙʣʶʜʝʥʠʷ. ʆʜʥʘ ʠ ʪʘ ʞʝ ʟʘʜʘʯʘ, ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ 

ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠ 

ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ. ʅʘʧʨʠʤʝʨ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʫʩʣʦ-

ʚʠʝ ʟʘʜʘʯʠ çʜʦʢʘʟʘʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ ὲ
σὲ ρ ʜʝʣʠʪʩʷ ʥʘ σ ʧʨʠ ʣʶʙʦʤ ʥʘʪʫʨʘʣʴʥʦʤ ὲè ʥʘ 
ʷʟʳʢʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶ-

ʱʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ: çʧʨʦʚʝʨʠʪʴ ʜʝʣʠʪʩʷ ʣʠ ʟʥʘʯʝ-

ʥʠʝ ʚʳʨʘʞʝʥʠʷ ὲ σὲ ρ ʥʘ σ ʧʨʠ ʢʘʢʦʤ ʣʠʙʦ ὲè. 
ʋʯʘʱʠʝʩʷ, ʢʦʪʦʨʳʝ ʟʥʘʢʦʤʳ ʩ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ, ʙʝʟ ʪʨʫʜʘ ʤʦʛʫʪ ʩʦʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤ ʠ 

ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ ʠʟʫʯʘʝʤʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ. ʂʦʤʧʴʶʪʝʨ ʥʘʭʦʜʠʪ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝ-

ʥʠʷ ʧʨʠ ʚʚʝʜʸʥʥʦʤ ʟʥʘʯʝʥʠʠ ὲ, ʜʝʣʠʪ ʟʥʘʯʝʥʠʝ ʥʘ 3 
ʠ ʚʳʜʘʸʪ ʨʝʟʫʣʴʪʘʪ. ʋʯʝʥʠʢ ʚʠʜʠʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ 

ʝʩʪʴ ʮʝʣʦʝ ʯʠʩʣʦ. ʆʥ ʚʳʧʦʣʥʷʝʪ ʧʨʦʛʨʘʤʤʫ ʧʨʠ 

ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʷʭ ὲ, ʬʦʨʤʫʣʠʨʫʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʛʠ-
ʧʦʪʝʟʫ ʠ ʧʳʪʘʝʪʩʷ ʝʸ ʜʦʢʘʟʘʪʴ ʜʝʜʫʢʪʠʚʥʳʤ ʤʝʪʦ-

ʜʦʤ. ɽʩʣʠ ʫʯʘʱʠʝʩʷ ʥʝ ʟʥʘʢʦʤʳ ʩ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʪʘʙʣʠʮʘʤʠ Excel. ɿʜʝʩʴ ʧʦʪʨʝʙʫʶʪʩʷ ʚʩʝʛʦ ʣʠʰʴ 

ʫʤʝʥʠʷ ʚʚʦʜʠʪʴ ʬʦʨʤʫʣʳ ʚ ʷʯʝʡʢʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʩʪʦʣʙʝʮ ὃ ʚ ʷʯʝʡʢʠ ὃςȟὃσȟȣ ʠ ʪ. ʜ. ʥʫʞʥʦ ʚʚʝʩʪʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ὲȡρȟςȟσȟȣ ɺ ʷʯʝʡʢʫ 

ὄς ʚʚʦʜʠʪʩʷ ʬʦʨʤʫʣʘ ὃςͮς σz ὃς ρ, ʢʦʪʦ-
ʨʘʷ ʟʘʪʝʤ ʢʦʧʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʷʯʝʡʢʠ 

ὄσȟὄτ ʠ ʪ. ʜ.  
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ʊʘʙʣʠʮʘ-1.  

ʇʨʦʚʝʨʢʘ ʢʨʘʪʥʦʩʪʠ ʚʳʨʘʞʝʥʠʷ ἶ ἶ  ʥʘ 3 ʧʨʠ ʣʶʙʦʤ ʥʘʪʫʨʘʣʴʥʦʤ ἶ 
n ʨʝʟʫʣʴʪʘʪ 

1 3 

2 9 

3 17 

4 27 

5 39 

6 53 

7 69 

8 87 

9 107 

10 129 

11 153 

12 179 

13 207 

14 237 

15 269 

16 303 

17 339 

18 377 

19 417 

20 459 

21 503 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʯʘʱʠʝʩʷ ʚʠʜʷʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ 

ʜʝʣʝʥʠʷ ʥʘ 3 ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʷ ὲ σὲ ρ ʧʨʠ 
ὲ, ʧʨʠʥʠʤʘʶʱʝʤ ʧʝʨʚʳʝ ʥʘʪʫʨʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 1, 
2, 3 ʠ ʪ. ʜ. ʝʩʪʴ ʮʝʣʦʝ ʯʠʩʣʦ. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʥʘ ʢʦʤ-

ʧʴʶʪʝʨʝ ʠʥʜʫʢʪʠʚʥʳʤ ʧʫʪʸʤ ʫʯʘʱʠʝʩʷ ʩʘʤʠ ʧʦʧʳ-

ʪʘʶʪʩʷ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʫ ʠ ʧʦʧʨʦʙʦʚʘʪʴ ʝʸ 

ʜʦʢʘʟʘʪʴ, ʧʨʠʯʸʤ ʜʦʢʘʟʳʚʘʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʣʦ-

ʛʠʯʥʝʝ ʙʫʜʝʪ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʠʥʜʫʢʮʠʠ, ʪʘʢ ʢʘʢ ʜʣʷ ʧʝʨʚʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ὲ
ρȟςȟȣ ʫʪʚʝʨʞʜʝʥʠʝ ʫʞʝ ʧʨʦʚʝʨʝʥʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤ-
ʧʴʶʪʝʨʘ.  

ɺ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘ-

ʪʠʢʠ ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʜʝʣʘʣʩʷ ʥʘ ʠʟʫʯʝʥʠʝ ʘʣʛʦʨʠʪ-

ʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʝʡʯʘʩ, ʤʥʦʛʠʝ ʫʯʘ-

ʠɦʝʩʷ ʰʢʦʣ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʚʣʘʜʝʶʪ ʟʥʘ-

ʥʠʷʤʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʥʘ ʫʨʦʚʥʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉ 

ʪʘʢʠʤʠ ʫʯʝʥʠʢʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʤʘ-

ʪʝʤʘʪʠʢʝ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʛʦʪʦʚʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦ-

ʜʫʢʪ Excel. ɺ ʤʣʘʜʰʠʭ ʢʣʘʩʩʘʭ Excel ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʦʨʤʫʣ. ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ 

ʠʟʫʯʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʧʷʪʦʤ ʢʣʘʩʩʝ ʪʝʤʳ "ʇʣʦ-

ʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ", ʧʝʨʝʜ ʫʯʝʥʠʢʘʤʠ ʩʪʘʚʠʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘ. ɺʳʯʠʩʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʧʣʦʱʘʜʴ Ὓ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʝʩʣʠ 
ʜʘʥʳ ʝʛʦ ʜʣʠʥʘ ὥ ʠ ʰʠʨʠʥʘ ὦ ʠ ʠʟʚʝʩʪʥʘ ʧʣʦʱʘʜʴ 
ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ Ὓ (ʦʪʚʝʪ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʩʷ ʪʨʫʜ-
ʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʟʘʧʠʩʠ ʚ ʷʯʝʡʢʫ ʬʦʨʤʫʣʳ, ʧʨʠʯʸʤ ʫʯʝʥʠʢ ʜʦʣʞʝʥ 

ʟʘʧʠʩʘʪʴ ʚ ʬʦʨʤʫʣʝ ʠʤʝʥʘ ʷʯʝʝʢ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʟʥʘ-

ʯʝʥʠʷ ὥ ʠ ὦ. ʀʤʝʥʘ ʷʯʝʝʢ ʚʳʩʪʫʧʘʶʪ ʥʘ ʷʟʳʢʝ ʤʘʪʝ-

ʤʘʪʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ. ɽʩʣʠ ʢʦʤʧʴʶʪʝʨ ʙʫ-

ʜʝʪ ʥʝʧʨʘʚʠʣʴʥʦ ʚʳʯʠʩʣʷʪʴ ʧʣʦʱʘʜʴ, ʫʯʝʥʠʢʫ ʧʨʠ-

ʜʸʪʩʷ ʠʩʢʘʪʴ ʦʰʠʙʢʫ, ʘ ʜʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ 

ʦʪʢʨʳʪʴ ʫʯʝʙʥʠʢ ʠ ʠʟʫʯʠʪʴ ʜʘʥʥʫʶ ʬʦʨʤʫʣʫ, ʯʪʦ 

ʦʥ ʥʝ ʚʩʝʛʜʘ ʩʜʝʣʘʝʪ ʥʘ ʦʙʳʯʥʦʤ ʫʨʦʢʝ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʪʫʜʝʥʪʳ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʨʝ-

ʰʘʶʪ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʠʩʪʝʤʳ MathCAD, ʥʘʯʠʥʘʷ ʩ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʝʣʦʚ 

ʠ ʟʘʢʘʥʯʠʚʘʷ ʥʘʭʦʞʜʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ. 

ʅʦ ʧʦʣʴʟʫʷʩʴ ʛʦʪʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, 

ʩʪʫʜʝʥʪ ʥʝ ʩʤʦʞʝʪ, ʥʘʧʨʠʤʝʨ, ʧʦʥʷʪʴ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʡ ʩʤʳʩʣ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ, ʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠ ʩʘʤʦ ʵʪʦ ʧʦʥʷʪʠʝ. ɸ ʝʩʣʠ ʧʦʧʨʦʩʠʪʴ ʩʪʫ-

ʜʝʥʪʘ ʚʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʠʥʪʝʛʨʘʣ ʤʝʪʦʜʦʤ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʠʣʠ ʤʝʪʦʜʦʤ ʪʨʘʧʝʮʠʡ ʩ ʧʦʤʦ-

ʱʴʶ Excel, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʭʦ-

ʨʦʰʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʸʥ-

ʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʠ ʟʥʘʪʴ ʩʚʦʡʩʪʚʘ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʩʫʤʤ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ MathCAD 

ʚʣʘʜʝʶʪ ʥʝ ʚʩʝ ʩʪʫʜʝʥʪʳ, ʘ ʚ ʰʢʦʣʘʭ ʵʪʦʪ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʘʢʝʪ ʥʝ ʠʟʫʯʘʝʪʩʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʚ ʥʸʤ 

ʧʦʭʦʞʠ ʥʘ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʪʠʤ ʧʘʢʝʪʦʤ ʥʫʞʥʦ 

ʟʥʘʪʴ ʢʦʤʘʥʜʳ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ 

ʠ ʚ ʩʪʘʨʰʠʭ ʛʨʫʧʧʘʭ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘ-

ʜʘʯ ʥʘ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʤʦʞʥʦ ʜʝʣʘʪʴ 

ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʣʦʢ-ʩʭʝʤ. ʅʘʯʘʣʦ ʨʝʰʝʥʠʷ ʠ ʢʦʥʝʮ ʨʝʰʝʥʠʷ ʟʘ-

ʜʘʯʠ ʠʟʦʙʨʘʞʘʪʴ ʚ ʚʠʜʝ ʵʣʣʠʧʩʘ, ʢʘʢ ʚ ʠʥʬʦʨʤʘʪʠʢʝ 

ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʘʣʛʦʨʠʪʤʘ. ɺʩʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʜʘʥʳ 

ʚ ʟʘʜʘʯʝ, ʘ ʪʘʢʞʝ ʦʪʚʝʪ ʧʦʤʝʱʘʶʪ ʚʥʫʪʨʠ ʧʘʨʘʣʣʝ-

ʣʦʛʨʘʤʤʘ. ɺ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ ʧʠʰʫʪ ʯʠʩʣʘ ʩ ʘʨʠʬ-

ʤʝʪʠʯʝʩʢʠʤʠ ʟʥʘʢʘʤʠ. ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠʛʨʘʝʪ ʨʦʣʴ 

ʩʢʦʙʦʢ. ʅʘʧʨʘʚʣʝʥʠʝ ʚʳʯʠʩʣʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʪʨʝʣʦʢ, ʢʦʪʦʨʳʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʚʭʦʜʷ-

ʱʠʤʠ ʠ ʚʳʭʦʜʷʱʠʤʠ. ʇʦʤʝʥʷʚ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʝ-

ʣʦʢ ʠ ʟʥʘʢʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʤʦʞʥʦ ʧʦ-

ʣʫʯʠʪʴ ʨʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ. ʊʘʢʦʡ ʩʧʦʩʦʙ 

ʦʢʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʨʘʚʥʝʥʠʡ 
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ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. ʅʘʧʨʠʤʝʨ, ʨʝʰʠʤ ʫʨʘʚʥʝʥʠʝ 

ά ρπ ρυ ςπ. ʉʜʝʣʘʝʤ ʛʨʘʬʠʯʝʩʢʫʶ ʟʘʧʠʩʴ 
ʧʨʷʤʦʡ ʟʘʜʘʯʠ, ʘ ʟʘʪʝʤ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ -1. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ 

 

ʇʦʩʣʝ ʵʪʦʛʦ ʥʝʩʣʦʞʥʦ ʙʫʜʝʪ ʟʘʧʠʩʘʪʴ ʨʝʰʝʥʠʝ 

ʫʨʘʚʥʝʥʠʷ ά ςπ ρυ ρπȟά υ ρπȟά
ρυ. ʕʪʦʪ ʩʧʦʩʦʙ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʪʦ-
ʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʨʦʤʝ ʨʘʟʚʠʪʠʷ ʫ ʜʝ-

ʪʝʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʟʥʘʢʦʤʠʪ ʠʭ ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ, ʫʯʠʪ ʠʟʦʙʨʘʞʘʪʴ ʵʪʠ 

ʬʠʛʫʨʳ ʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʯʠʩʣʘ, ʫʨʘʚʥʝʥʠʷ ʠ ʬʠ-

ʛʫʨʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʝʜʠ-

ʥʦʛʦ ʮʝʣʦʛʦ ï ʤʘʪʝʤʘʪʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʥʝ ʩʪʦʠʪ ʚʧʘʜʘʪʴ ʚ ʢʨʘʡʥʦʩʪʠ, 

ʪʘʢ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʠʛʨʘʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʜʚʦʷʢʫʶ ʨʦʣʴ. ʂʦʤʧʴʶ-

ʪʝʨ ʥʝ ʦʙʣʘʜʘʝʪ ʪʦʡ ʜʫʭʦʚʥʦʩʪʴʶ, ʯʪʦ ʩʚʷʟʳʚʘʝʪ 

ʫʯʝʥʠʢʘ ʠʣʠ ʩʪʫʜʝʥʪʘ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʠʟʫʯʘʝ-

ʤʳʤ ʧʨʝʜʤʝʪʦʤ, ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʣʷ ʫʯʘʱʠʭʩʷ 

ʧʨʠʤʝʨʦʤ ʜʣʷ ʧʦʜʨʘʞʘʥʠʷ, ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ 

ʥʝ ʫʯʠʪ ʦʪʩʪʘʠʚʘʪʴ ʩʚʦʠ ʫʙʝʞʜʝʥʠʷ ʠ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʩʚʦʠ ʦʰʠʙʢʠ. ʆʥʘ ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʤʘʪʝ-

ʨʠʘʣ ʩ ʫʚʣʝʯʝʥʠʝʤ ʠ ʵʤʦʮʠʷʤʠ. ʊʝʭʥʠʢʘ ʥʝ ʤʦʞʝʪ 

ʢʨʠʪʠʯʝʩʢʠ ʤʳʩʣʠʪʴ ʠ ʥʝ ʤʦʞʝʪ ʥʘʫʯʠʪʴ ʵʪʦʤʫ ʫʯʝ-

ʥʠʢʘ ʠʣʠ ʩʪʫʜʝʥʪʘ. ʂʦʤʧʴʶʪʝʨ ʣʠʰʘʝʪ ʫʯʝʥʠʢʘ ʠ 

ʩʪʫʜʝʥʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʶ. ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʠʥʪʝʨʥʝʪʝ, 

ʥʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʧʦʥʷʪʝʥ, ʦʩʦʙʝʥʥʦ ʧʦ ʤʘʪʝʤʘ-

ʪʠʢʝ. ɽʩʣʠ ʩʚʝʩʪʠ ʦʙʱʝʥʠʝ ʫʯʝʥʠʢʘ ʠ ʩʪʫʜʝʥʪʘ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʜʦ ʤʠʥʠʤʫʤʘ, ʪʦ ʫ ʪʘʢʠʭ ʫʯʘʱʠʭʩʷ 

ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʦʠʟʦʡʜʸʪ ʜʝʛʨʘʜʘʮʠʷ ʧʠʩʴʤʝʥʥʦʡ 

ʨʝʯʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ ʜʘʪʴ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʢʘʢ ʩʨʝʜ-

ʩʪʚʘ ʦʙʫʯʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʦʙʫʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʝʜʫʱʘʷ ʨʦʣʴ ʜʦʣʞʥʘ ʦʩʪʘ-

ʚʘʪʴʩʷ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʥʘ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʨʘʚ-

ʥʷʪʴʩʷ ʫʯʘʱʠʝʩʷ, ʠ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʙʫʜʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ, ʢʘʢ ʣʠʯʥʦʩʪʠ, ʘ ʥʝ ʢʘʢ ʨʦʙʦʪʳ.  
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THE FOUNDATIONS OF THE UNIVERSE  

(an alternative model as a hypothesis) 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʫʩʪʨʦʡ-

ʩʪʚʘ ʤʠʨʦʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʚʠʭʨʝʚʦʡ ʤʦʜʝʣʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʲʝʜʠʥʷʷ ʠʭ ʚ ʝʜʠʥʫʶ ʪʝʦʨʠʶ. ɺʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ: ʯʝʪʚʝʨʪʦʝ ʜʣʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʪʦʨʦʝ ʜʣʷ ʚʨʝʤʝʥʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʣʴ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʂʨʦʤʝ ʛʨʘʚʠ-

ʪʘʮʠʠ ʚʚʝʜʝʥʘ ʝʱʝ ʦʜʥʘ ʧʝʨʚʠʯʥʘʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʝʡ ʩʠʣʘ ï ʨʝʚʠʪʘʮʠʷ. ʇʦʢʘʟʘʥ ʧʨʦʮʝʩʩ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʚʝʱʝʩʪʚʘ ʠʟ ʵʥʝʨʛʠʠ. ʉ ʚʚʝʜʝʥʠʝʤ ʧʦʥʷʪʠʷ ʘʥʪʠʵʥʝʨʛʠʠ ʠ ʦʙʨʘʟʫʝʤʦʛʦ ʝʶ ʘʥʪʠʤʠʨʘ ʯʠʩʣʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʦʩʪʠʛʣʦ ʦʜʠʥʥʘʜʮʘʪʠ. 

Abstract 

The article is an attempt to formulate the concept of the fundamental principles of the structure of the universe 

based on the energy of the vortex model, based on the latest research in this area and combining them into a single 

theory. Introduced additional dimensions: for the fourth space, the second for time. More deeply the role of the 

zero dimension. In addition gravity introduced one of the primary opposite force ï revitte. Shows the process of 

the emergence of matter from energy. With the introduction of the concept of antienergy and formed by its anti-

world number of spatial-temporal measurements has reached eleven. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʨʦʟʜʘʥʠʝ, ʚʩʝʣʝʥʥʘʷ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʢʘ, ʬʠʟʠʢʘ ʚʠʭʨʝʡ, ʵʥʝʨʛʠʷ, ʥʫʣʝʚʦʝ 

ʠʟʤʝʨʝʥʠʝ, ʯʝʪʚʝʨʪʦʝ ʠʟʤʝʨʝʥʠʝ, ʛʨʘʚʠʪʘʮʠʷ, ʨʝʚʠʪʘʮʠʷ, ʚʩʝʤʠʨʥʦʝ ʪʷʛʦʪʝʥʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ, 

ʧʣʦʩʢʦʝ ʚʨʝʤʷ. 

Key words: universe, universe, fundamental physics, physics of vortices, the energy, the zero dimension, the 

fourth dimension, gravity, revitae, gravity, space-time, flat time. 

 

ɺʥʠʤʘʥʠʶ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʤʦʜʝʣʴ ʤʠʨʦʟʜʘʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʥʦʚʘʪʦʨʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ, 

ʩʦʧʨʷʞʝʥʥʳʝ ʚʤʝʩʪʝ, ʩʣʝʛʢʘ ʠʟʤʝʥʝʥʥʳʝ ʠ ʜʦʧʦʣ-

ʥʝʥʥʳʝ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʮʝʣʴʥʦʡ ʪʝʦʨʠʠ. ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʣʝʛʣʠ ʠʜʝʠ ʦ ʤʥʦ-

ʛʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʵʬʠʨʝ, ʚʠʭʨʝ-

ʚʳʭ ʠ ʪʦʨʩʠʦʥʥʳʭ ʧʦʣʷʭ, ʄ-ʪʝʦʨʠʠ (ʪʝʦʨʠʠ ʩʪʨʫʥ), 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ, ʠʥʬʣʷʮʠʦʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, 

ʘʥʪʠʤʘʪʝʨʠʠ ʠ ʜʨʫʛʠʭ. ɺ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʤʝʩʪʘ ʠ 

ʚʨʝʤʝʥʠ ʥʝ ʙʫʜʫ ʩʩʳʣʘʪʴʩʷ ʥʘ ʘʚʪʦʨʦʚ ʧʝʨʝʯʠʩʣʝʥ-

ʥʳʭ ʠʜʝʡ ʠ ʪʝʦʨʠʡ. ʇʦʣʘʛʘʶ, ʦʥʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ. 

ʇʦʩʪʘʨʘʶʩʴ ʙʳʪʴ ʢʨʘʪʢʠʤ ʠ ʣʘʢʦʥʠʯʥʳʤ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ, ʠʟʣʘʛʘʪʴ ʩʫʪʴ ʚ ʪʝʟʠʩʥʦʡ ʬʦʨʤʝ, ʥʦ ʩ ʥʝʙʦʣʴ-

ʰʠʤʠ ʧʦʷʩʥʝʥʠʷʤʠ. ʅʝʢʦʪʦʨʳʝ ʠʜʝʠ ʤʦʛʫʪ ʧʦʢʘ-

ʟʘʪʴʩʷ ʩʣʠʰʢʦʤ ʦʨʪʦʜʦʢʩʘʣʴʥʳʤʠ, ʯʪʦʙʳ ʙʳʪʴ ʧʦ-

ʥʷʪʳʤʠ ʩʨʘʟʫ. ʄʥʦʛʦʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʦʙʱʝ 

ʚʧʝʨʚʳʝ ʠ ʣʘʢʦʥʠʯʥʦʩʪʴ ʟʜʝʩʴ ʥʝ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦʤ. 

ʅʝ ʵʬʠʨ, ʘ ʵʥʝʨʛʠʷ 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʧʫʩʪʦʝ. ʆʥʦ ʟʘʧʦʣʥʝʥʦ ʚʩʝ ʠ 

ʙʝʟ ʦʩʪʘʪʢʘ. ʅʦ ʟʘʧʦʣʥʝʥʦ ʥʝ ʵʬʠʨʦʤ, ʘ ʵʥʝʨʛʠʝʡ. 

ɽʩʣʠ ʵʥʝʨʛʠʷ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʜʦʙʥʘ ʵʬʠʨʫ, 

ʥʝʪ ʩʤʳʩʣʘ ʚʚʦʜʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʫʙʩʪʘʥʮʠʶ. 

ʆʙ ʵʪʦʤ ʞʝ ʛʦʚʦʨʷʪ ʪʝ, ʢʪʦ ʚʚʦʜʠʪ ʧʦʥʷʪʠʝ çʪʝʤʥʦʡ 

ʵʥʝʨʛʠʠè. ʆʜʥʘʢʦ ʫ ʵʥʝʨʛʠʠ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ 

ʩʚʦʡʩʪʚ ʠ ʬʫʥʢʮʠʠ ʝʝ ʰʠʨʝ, ʯʝʤ ʩʯʠʪʘʣʠ ʜʦ ʩʠʭ ʧʦʨ. 

ʀʤʝʥʥʦ ʦʥʘ ʝʩʪʴ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʢ ʚʩʸ ʩʦʜʝʨʞʘ-

ʱʠʡ ʩʦʩʫʜ, ʪʘʢ ʠ ʪʦ, ʯʪʦ ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ. ʈʘʟʜʝ-

ʣʷʪʴ ʵʪʠ ʧʦʥʷʪʠʷ ʟʥʘʯʠʪ ʠʩʢʫʩʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʪʴ 

ʩʝʙʝ ʞʠʟʥʴ. ɿʘʯʝʤ? ʇʨʠʨʦʜʘ ʥʝ ʪʝʨʧʠʪ ʠʟʣʠʰʝʩʪʚ. 

ʂʘʢ ʦʥʘ ʚʳʛʣʷʜʠʪ? ɺʦʧʨʦʩ ʠ ʧʨʦʩʪʦʡ, ʠ ʩʣʦʞʥʳʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺʩʝ ʪʝʣʘ ʚʦʢʨʫʛ ʥʘʩ: ʢʘʤʥʠ, ʪʨʘʚʘ, 

ʚʦʜʘ, ʩʚʝʪ, ʟʝʤʣʷ ʠ ʟʚʝʟʜʳ, ʚʩʝ ʞʠʚʦʝ ʠ ʤʝʨʪʚʦʝ ï 

ʵʪʦ ʵʥʝʨʛʠʷ; ʪʝʧʣʦ ʠ ʯʘʩʪʦʪʥʳʝ ʚʦʣʥʳ, ʩʠʣʦʚʳʝ 

ʧʦʣʷ ï ʵʪʦ ʪʦʞʝ ʵʥʝʨʛʠʷ; ʧʫʩʪʦʪʘ, ʚ ʢʦʪʦʨʦʡ ʥʠʯʝʛʦ 

ʥʝʪ, ï ɻ ʪʦ ʪʦʞʝ ʵʥʝʨʛʠʷ. ɺʧʨʦʯʝʤ, ʚʩʝ, ʯʪʦ ʤʳ ʚʠʜʠʤ 

ï ʵʪʦ ʣʠʰʴ ʝʝ ʯʘʩʪʴ ʚ ʚʠʜʝ ʧʨʷʤʦʛʦ ʠʣʠ ʦʪʨʘʞʝʥ-

ʥʦʛʦ ʩʚʝʪʘ. ʃʶʙʘʷ ʧʨʝʛʨʘʜʘ ʥʘ ʥʘʰʝʤ ʧʫʪʠ, ʦʱʫʱʝ-

ʥʠʷ ʪʝʧʣʘ ʠ ʭʦʣʦʜʘ ï ʝʝ ʧʨʦʷʚʣʝʥʠʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʵʥʝʨʛʠʠ ʥʝ ʚʳʛʣʷʜʠʪ ʥʠʢʘʢ. ʋ ʥʘʩ ʥʝʪ ʩʝʥʩʦʨʦʚ-ʜʘʪ-

ʯʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʫʚʠʜʝʪʴ ʵʪʫ ʵʥʝʨʛʠʶ. ɼʘ ʠ ʜʠʘʧʘ-

ʟʦʥ ʚʦʩʧʨʠʷʪʠʷ ʠʤʝʶʱʠʭʩʷ ʜʘʪʯʠʢʦʚ ʚʝʩʴʤʘ ʫʟʦʢ ʠ 

ʚʥʝ ʧʦʣʷ ʥʘʰʝʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʩʪʘʶʪʩʷ ʤʥʦʛʠʝ ʝʝ 

ʤʝʪʘʤʦʨʬʦʟʳ. ʂʘʢ ʦʥʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʬʠʟʠʯʝʩʢʠ? 

ʉʠʣʦʚʦʝ ʧʦʣʝ ï ʚʦʪ ʬʦʨʤʘ ʝʝ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ. ɹʫʜʴ ʪʦ ʚʦʣʥʘ ʠʣʠ ʢʠʥʝʪʠʢʘ ʪʝʣ-ʢʦʨʧʫʩʢʫʣ, 

ʩʘʤʦ ʜʚʠʞʝʥʠʝ ʯʝʛʦ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ï ʵʪʦ ʩʠʣʦʚʳʝ 

ʧʦʣʷ ʵʥʝʨʛʠʠ. ɿʜʝʩʴ ʧʦʥʷʪʠʝ ʵʥʝʨʛʠʠ ʥʝʩʢʦʣʴʢʦ 

ʰʠʨʝ, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʣʘʥʝʪʘʨʥʦʡ ʤʦʜʝʣʠ 

ʤʠʢʨʦʤʠʨʘ. ɿʜʝʩʴ ʵʥʝʨʛʠʷ ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʢʘʢ ʩʚʦʡ-

ʩʪʚʦ ʠ ʧʨʦʷʚʣʝʥʠʝ ʤʘʪʝʨʠʠ, ʘ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʩʫʙʩʪʘʥʮʠʷ, ʘʤʦʨʬʥʘʷ ʚ ʧʝʨʚʠʯʥʦʤ ʚʠʜʝ, ʩʘʤʘ ʷʚʣʷ-

ʶʱʘʷʩʷ ʦʩʥʦʚʦʡ ʤʘʪʝʨʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ. 
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ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʂʨʦʤʝ ʪʨʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʥʷʪʴ ʧʦʩʪʫʣʘʪ ʦ ʤʥʦʛʦʤʝʨʥʦʩʪʠ 

ʚʩʝʣʝʥʥʦʡ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʯʝʥʴ ʥʝ ʧʦʤʝʰʘʝʪ 

ʚʚʝʩʪʠ ʥʫʣʝʚʦʝ ʠ ʯʝʪʚʝʨʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝ-

ʨʝʥʠʝ, ʘ ʪʘʢʞʝ ʜʚʘ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ. ʊʘʢ ʤʳ ʤʦ-

ʞʝʤ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚʧʝʨʝʜ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙ 

ʫʩʪʨʦʡʩʪʚʝ ʤʠʨʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʰʘʛʦʤ ʚʧʝʨʝʜ ʙʳʣʠ 

ʙʳ ʩʣʝʜʫʶʱʠʝ ʨʘʩʩʫʞʜʝʥʠʷ. 

ʅʫʣʝʚʦʝ ʠʟʤʝʨʝʥʠʝ. ɺʦʧʨʦʩ ʚʝʢʘ: ʦʪʢʫʜʘ ʵʥʝʨ-

ʛʠʷ ʙʝʨʝʪʩʷ ʠ ʢʫʜʘ ʠʩʯʝʟʘʝʪ? ʀ ʵʪʦʪ ʚʦʧʨʦʩ ʤʥʦʛʠʝ 

ʦʙʭʦʜʷʪ ʩʪʦʨʦʥʦʡ, ʦʩʪʘʚʣʷʷ çʥʘ ʧʦʪʦʤè. ʍʦʪʷ ʫʞʝ 

ʜʘʚʥʦ ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ ʥʫʣʝʚʦʛʦ 

ʠʟʤʝʨʝʥʠʷ. ʀ ʠʥʪʫʠʪʠʚʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʷ 

ʤʘʪʝʨʠʷ ʥʘʭʦʜʠʪʩʷ ʪʘʤ. ɹʦʣʴʰʝ ʥʝʛʜʝ. ʉ ʵʪʠʤ ʩʪʦʠʪ 

ʩʦʛʣʘʩʠʪʴʩʷ. ɼʦʧʦʣʥʠʤ ʧʦʥʷʪʠʝ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝ-

ʥʠʷ ʣʠʰʴ ʪʝʤ, ʯʪʦ ʪʘʤ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʵʥʝʨʛʠʷ ʚ 

ʦʩʦʙʦʤ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʕʪʦ ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʪʘʤ ʩ ʵʥʝʨʛʠʝʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʠʢʘʢʠʭ 

ʧʨʝʚʨʘʱʝʥʠʡ, ʥʠʢʘʢʠʭ ʜʚʠʞʝʥʠʡ, ʥʠʢʘʢʠʭ ʩʦʙʳ-

ʪʠʡ. ʆʥʘ ʩʢʦʚʘʥʘ ʥʘʤʝʨʪʚʦ. ɺ ʥʫʣʝʚʦʤ ʠʟʤʝʨʝʥʠʠ 

ʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʦ ʝʩʪʴ ʪʘʢʦʡ ʘʪʨʠʙʫʪ, ʢʘʢ ʢʦʣʠ-

ʯʝʩʪʚʦ. ɹʝʟʤʝʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ 

ʵʥʝʨʛʠʠ, ʩʪʷʥʫʪʦʡ ʚ ʪʦʯʢʫ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʦʣʘ-

ʛʘʶʪ, ʯʪʦ ʠ ʚʨʝʤʷ ʪʘʤ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʊʦ ʝʩʪʴ ʨʘʩ-

ʪʷʛʠʚʘʝʪʩʷ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʤʛʥʦʚʝʥʠʝ ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʚʝʯʥʦʩʪʴ. ʇʦʢʘ ʥʝʪ ʧʨʠʯʠʥ ʤʝʥʷʪʴ ʵʪʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ.  

ʏʝʪʚʝʨʪʦʝ ʠʟʤʝʨʝʥʠʝ. ɽʩʪʴ ʤʥʝʥʠʝ, ʯʪʦ ʯʝʪʚʝʨ-

ʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ (ʝʱʝ ʝʛʦ ʥʘʟʳ-

ʚʘʶʪ ʛʠʧʝʨʧʨʦʩʪʨʘʥʩʪʚʦʤ) ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʥʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʩʢʦʨʦ-

ʩʪʠ ʩʚʝʪʘ. ʊʦ ʝʩʪʴ ʥʘʰʝ ʪʨʝʪʴʝ ʠʟʤʝʨʝʥʠʝ ʦʛʨʘʥʠ-

ʯʝʥʦ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʤʝʱʘʪʴ ʪʝʣʘ ʠ ʚʦʣʥʳ. ʉʚʷ-

ʟʘʥʦ ʣʠ ʵʪʦ ʢʘʢ-ʪʦ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʵʥʝʨʛʠʠ? ɺʦʟ-

ʤʦʞʥʦ ʪʘʤ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʪʦʥʢʘʷ ʵʥʝʨʛʠʷ? ʅʦ 

ʦʩʪʘʚʠʤ ʠ ʤʳ ʵʪʦʪ ʚʦʧʨʦʩ çʥʘ ʧʦʪʦʤè. ɸ ʧʦʢʘ ʥʝ-

ʩʢʦʣʴʢʦ ʩʣʦʚ ʚ ʧʦʜʜʝʨʞʢʫ ʛʠʧʦʪʝʟʳ ʦ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʠ ʯʝʪʚʝʨʪʦʛʦ ʠʟʤʝʨʝʥʠʷ. ɸ ʠʤʝʥʥʦ ʧʨʠʩʪʘʣʴʥʝʝ 

ʚʟʛʣʷʥʝʤ ʥʘ ʠʟʚʝʩʪʥʳʡ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʥʘʙʣʶʜʘ-

ʪʝʣʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʪʨʝʪʴʝʤ ʠʟʤʝʨʝʥʠʠ, ʚ ʢʘʢʫʶ 

ʙʳ ʩʪʦʨʦʥʫ ʦʥ ʥʠ ʜʚʠʛʘʣʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʪʦʯ-

ʥʠʢʫ ʩʚʝʪʘ, ʦʪ ʥʝʛʦ ʠʣʠ ʢ ʥʝʤʫ, ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʦʩʪʘ-

ʝʪʩʷ ʚʩʝʛʜʘ ʧʦʩʪʦʷʥʥʦʡ. ʉʪʦʨʦʥʥʠʢʠ ʨʝʣʷʪʠʚʠʟʤʘ 

ʦʙʲʷʩʥʷʶʪ ʪʘʢʦʡ ʥʦʥʩʝʥʩ ʠʩʢʨʠʚʣʝʥʠʝʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ. ɸ ʯʪʦ, ʝʩʣʠ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʠʪʫʘʮʠʶ ʠʥʘʯʝ? ʇʦ-

ʩʤʦʪʨʠʤ ʥʘ ʩʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ (ʘʚʪʦʨʩʪʚʦ ʚʘʰʝʛʦ 

ʧʦʢʦʨʥʦʛʦ ʩʣʫʛʠ, ʝʤʫ ʠ ʦʪʚʝʯʘʪʴ): 

 
ʈʠʩ. 1 ï ʀʩʪʠʥʥʳʝ ʠ ʥʘʚʝʜʝʥʥʳʝ ʧʦʪʦʢʠ ʵʥʝʨʛʠʠ ʚ ʯʝʪʚʝʨʪʦʤ ʠ ʪʨʝʪʴʝʤ ʠʟʤʝʨʝʥʠʠ 

 

ɿʜʝʩʴ: ʇ3, ʇ4 ï ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨ-

ʪʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʜʨʫʛ ʜʨʫʛʫ; ʉ ï ʠʩ-

ʪʦʯʥʠʢ ʩʚʝʪʘ ʚ ʯʝʪʚʝʨʪʦʤ ʠʟʤʝʨʝʥʠʠ, ʠʩʧʫʩʢʘʶʱʠʡ 

ʣʫʯʠ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ. ʕʪʠ ʣʫʯʠ ʧʨʦʥʟʘʶʪ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ ʇ3 ʢʘʢ ʢʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʚ ʚʦʜʫ ʠ ʧʦʜʥʠʤʘ-

ʶʱʠʡ ʚʦʣʥʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʥʦʡ ʛʣʘʜʠ. ʅʘʚʝ-

ʜʝʥʥʘʷ ʚʦʣʥʘ (ʥʘ ʨʠʩʫʥʢʝ ʦʙʦʟʥʘʯʝʥʦ ʢʘʢ çʵʭʦè) 

ʠʤʝʝʪ ʚ ʪʨʝʪʴʝʤ ʠʟʤʝʨʝʥʠʠ ʧʨʝʜʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ, 

ʢʦʪʦʨʫʶ ʤʳ ʥʘʟʳʚʘʝʤ çʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘè. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʚʝʜʝʥʥʳʝ 

ʚʦʣʥʳ ʠʩʪʠʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʉ. ʀ ʯʪʦ ʫ ʥʘʩ ʧʦʣʫ-

ʯʘʝʪʩʷ? 

 1) ɺ ʢʘʢʫʶ ʙʳ ʩʪʦʨʦʥʫ ʥʠ ʜʚʠʛʘʣʩʷ ʥʘʙʣʶʜʘ-

ʪʝʣʴ ʚ ʪʨʝʪʴʝʤ ʠʟʤʝʨʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ Vʥ ʥʘʚʝʜʝʥ-

ʥʘʷ ʚʦʣʥʘ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʝʤʫ ʚʩʣʝʜ ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ.  

2) ɺʦʟʤʦʞʥʦ, ʯʪʦ ʠʩʪʠʥʥʳʡ ʧʦʪʦʢ ʉ ʠʤʝʝʪ ʩʢʦ-

ʨʦʩʪʴ, ʧʨʝʚʳʰʘʶʱʠʡ ʧʨʝʜʝʣ ʜʣʷ ʪʨʝʪʴʝʛʦ ʠʟʤʝʨʝ-

ʥʠʷ. ɽʩʪʴ ʧʨʦʩʪʦʨ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʥʘʰʠʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʦ ʩʢʦʨʦʩʪʷʭ.  

3) ɺʦʟʤʦʞʥʦ, ʯʪʦ ʠʩʪʠʥʥʳʝ ʧʦʪʦʢʠ ʠʤʝʶʪ 

ʤʘʩʩʫ. ʀ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʤʝʥ-

ʪʦʤ ʬʠʢʩʘʮʠʠ ʧʨʦʥʠʟʳʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʇ3, ʤʦ-

ʛʫʪ ʧʨʦʷʚʣʷʪʴ ʩʝʙʷ ʢʘʢ ʢʦʨʧʫʩʢʫʣʳ, ʯʪʦ ʪʦʞʝ ʩʧʦ-

ʩʦʙʥʦ ʦʙʲʷʩʥʠʪʴ ʝʱʝ ʦʜʥʫ ʟʘʛʘʜʢʫ ʩʚʝʪʘ, ʢʦʪʦʨʳʡ 

ʚʝʜʝʪ ʩʝʙʷ ʚʨʝʤʝʥʘʤʠ ʢʘʢ ʚʦʣʥʘ, ʘ ʚʨʝʤʝʥʘʤʠ ʢʘʢ 

ʢʦʨʧʫʩʢʫʣʳ.  

4) ʕʬʬʝʢʪ ʥʘʭʦʞʜʝʥʠʷ ʬʦʪʦʥʦʚ ʩʚʝʪʘ ʚ ʜʚʫʭ 

ʤʝʩʪʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʠʤ 

ʩ ʬʠʢʩʘʮʠʝʡ ʨʘʟʥʳʭ ʪʦʯʝʢ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʩʪʠʥ-
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ʥʳʭ ʧʦʪʦʢʦʚ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʚ ʪʨʝʪʴʝ ʠʟʤʝ-

ʨʝʥʠʝ ʠʟ ʯʝʪʚʝʨʪʦʛʦ. ʆʙʭʦʜʥʦʡ ʧʫʪʴ ʣʝʛʢʦ ʩʝʙʝ 

ʧʨʝʜʩʪʘʚʠʪʴ.  

 5) ʀʥʪʝʨʝʩʥʦ ʧʦʩʤʦʪʨʝʪʴ, ʯʪʦ ʙʫʜʝʪ ʚ ʦʙʨʘʪ-

ʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʛʜʘ ʪʝʣʦ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʜʦʩʪʠʛʘʝʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ʇʦ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ 

ʟʘʢʦʥʘʤ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʪʝʣʘ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʬʦʨʤʫʣʝ: 

 

l = l0 ρ ÖȾÃ  

 

ʫʩʪʨʝʤʣʷʶʪʩʷ ʢ ʥʫʣʶ, ʘ ʚʨʝʤʷ ʪʘʤ, ʦʧʷʪʴ ʞʝ 

ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ 

ʬʦʨʤʫʣʝ: 

 

ȹtô = ȹt ρ ÖȾÃ  
 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  

ʊʦ ʝʩʪʴ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʛʨʘʥʠʮʳ ʯʝʪʚʝʨʪʦʛʦ ʠʟ-

ʤʝʨʝʥʠʷ ʪʝʣʦ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ ʠʩʯʝʟʘʝʪ. ʍʦʪʷ ʜʣʷ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʧʝʨʝʤʝʱʘʶʱʝʛʦʩʷ ʚʤʝʩʪʝ ʩ ʪʝʣʦʤ, 

ʥʠʯʝʛʦ ʥʝ ʤʝʥʷʝʪʩʷ. 

ʉ ʚʚʝʜʝʥʠʝʤ ʯʝʪʚʝʨʪʦʛʦ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʠʟʤʝ-

ʨʝʥʠʷ ʤʦʞʥʦ ʧʨʦʜʚʠʥʫʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʝʰʝʥʠʠ ʧʘ-

ʨʘʜʦʢʩʦʚ ʩʚʝʪʘ. ʅʝ ʥʘʜʦ ʙʫʜʝʪ ʛʦʨʦʜʠʪʴ ʧʨʠʪʷʥʫ-

ʪʳʭ ʟʘ ʫʰʠ ʪʝʦʨʠʡ ʦ ʪʦʥʢʠʭ ʩʪʨʫʥʘʭ ʩ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʡ ʦʙʦʣʦʯʢʦʡ. (ɺʧʨʦʯʝʤ, ʢʘʢ ʫʚʠʜʠʤ ʧʦʟʞʝ, 

ʩʪʨʫʥʳ ʚʦʟʤʦʞʥʳ, ʥʦ ʚ ʦʙʳʯʥʦʤ ʪʨʝʪʴʝʤ ʠʟʤʝʨʝ-

ʥʠʠ). ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʦʣʘʛʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʅʦ ʵʪʦ ʫʞʝ ʛʠʧʦ-

ʪʝʟʳ ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʀ ʥʫʞʥʳ ʣʠ ʝʱʝ ʠʟʤʝʨʝʥʠʷ, 

ʝʩʣʠ ʧʦʯʪʠ ʚʩʝ ʧʨʦʙʣʝʤʳ ʫʞʝ ʨʝʰʝʥʳ? 

ɺʪʦʨʦʝ ʠʟʤʝʨʝʥʠʝ ʚʨʝʤʝʥʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʬʠʟʠʢʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦ-

ʙʣʝʤʦʡ ʣʠʥʝʡʥʦʩʪʠ ʚʨʝʤʝʥʠ. ʈʘʩʪʝʪ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ 

ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝʣʠʥʝʡʥʳʤ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʷʚ-

ʣʝʥʠʷʭ, ʠ ʣʠʥʝʡʥʳʤ ʚ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʩʫʪʠ. ʂʘʢ 

ʞʝ ʩʦʚʤʝʩʪʠʪʴ ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ? ʅʘ ʥʘʰ ʚʟʛʣʷʜ 

ʚʳʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʜʚʫʭʤʝʨ-

ʥʦʩʪʴ ʚʨʝʤʝʥʠ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʣʠ-

ʥʝʡʥʦʝ ʚʨʝʤʷ ï ʣʫʯ ï ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʝʨʚʳʤ ʠʟʤʝ-

ʨʝʥʠʝʤ, ʘ ʥʝʣʠʥʝʡʥʦʝ ʚʨʝʤʷ ï ʧʣʦʩʢʦʩʪʴ ï ʚʪʦʨʳʤ 

ʠʟʤʝʨʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʅʦ ʧʨʠ ʵʪʦʤ ʧʣʦʩʢʦʩʪʴ ʚʨʝ-

ʤʝʥʠ ʜʦʣʞʥʘ ʙʳʪʴ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʞʝʩʪʢʦ ʩʚʷ-

ʟʘʥʘ ʩ ʧʝʨʚʳʤ ʠʟʤʝʨʝʥʠʝʤ (ʣʫʯʦʤ), ʥʝʦʙʨʘʪʠʤʳʤ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʜʦʣʞʥʘ ʦʙʝʩ-

ʧʝʯʠʪʴ ʢʘʢ ʛʠʙʢʦʩʪʴ ʚ çʨʘʩʪʷʞʝʥʠʠè ʦʪ ʥʫʣʷ ʜʦ ʙʝʩ-

ʢʦʥʝʯʥʦʩʪʠ, ʪʘʢ ʠ ʩʦʚʩʝʤ ʬʘʥʪʘʩʪʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ 

ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʧʨʦʰʣʦʝ ʠ ʙʫʜʫʱʝʝ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ: 

 
ʈʠʩ. 2 ï ʇʣʦʩʢʦʝ ʚʨʝʤʷ 

 

ɿʜʝʩʴ: ʊ = F(ʭ) + Tx ï ʥʝʣʠʥʝʡʥʦʝ ʚʨʝʤʷ ʩʦʙʳ-

ʪʠʷ ʭ, ʧʨʠʚʷʟʘʥʥʦʝ ʢ ʵʪʦʤʫ ʩʦʙʳʪʠʶ ʬʫʥʢʮʠʝʡ F(ʭ). 

ʅʝʣʠʥʝʡʥʦʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʦʚʘʨʠʘʥʪ-

ʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʷ ʭ, ʪʦ ʝʩʪʴ ʚ 

ʢʘʞʜʦʡ ʪʦʯʢʝ ʥʘ ʪʨʘʝʢʪʦʨʠʠ F(ʭ) ʤʦʞʝʪ ʙʳʪʴ ʧʨʦ-

ʜʦʣʞʝʥʘ ʩʚʦʷ ʠʩʪʦʨʠʷ ʣʠʥʝʡʥʦʛʦ ʚʨʝʤʝʥʠ ʊʭ. ʌʫʥʢ-

ʮʠʶ ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ (ʫʯʠʪʳʚʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦʙʳʪʠʡ ʧʦ ʊʭ), ʤʦʞʥʦ ʧʦ-

ʧʘʩʪʴ ʠʟ ʩʦʙʳʪʠʷ ʊʭ
2 ʚ ʩʦʙʳʪʠʝ ʊʭ

1(ʠ ʥʘʦʙʦʨʦʪ). ɺ 

ʦʙʱʝʤ ʞʝ ʩʣʫʯʘʝ ʚʩʝ ʩʦʙʳʪʠʷ ʫʞʝ ʥʝʟʘʚʠʩʠʤʳ ʠ 

ʢʘʞʜʦʝ ʧʨʦʠʩʭʦʜʠʪ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè. 

ɻʨʘʚʠʪʘʮʠʷ ʠ ʨʝʚʠʪʘʮʠʷ 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʵʥʝʨʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʚʝ ʩʠʣʳ: ʛʨʘʚʠʪʘʮʠʠ ʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʠ. ʇʦʩʣʝʜ-

ʥʶʶ ʧʦʟʚʦʣʠʤ ʩʝʙʝ ʥʘʟʚʘʪʴ ʩʚʦʠʤ ʥʦʚʳʤ ʥʘʨʠʮʘ-

ʪʝʣʴʥʳʤ ʠʤʝʥʝʤ ï ʨʝʚʠʪʘʮʠʝʡ (ʚʦʟʚʨʘʱʘʶʱʘʷ ʢ 

ʞʠʟʥʠ), ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʠʛʨʘʝʪ ʚ ʤʠʨʦʟʜʘʥʠʠ ʥʝ 

ʤʝʥʴʰʫʶ ʨʦʣʴ, ʯʝʤ ʛʨʘʚʠʪʘʮʠʷ. ʆʙʝ ʩʠʣʳ ʜʝʡ-

ʩʪʚʫʶʪ ʥʘ ʵʥʝʨʛʠʶ ʥʝ ʦʜʠʥʘʢʦʚʦ, ʠʤʝʶʪ, ʧʦ-ʚʠʜʠ-

ʤʦʤʫ, ʨʘʟʥʫʶ ʧʨʠʨʦʜʫ, ʥʘʧʨʘʚʣʝʥʳ ʜʨʫʛ ʧʨʦʪʠʚ 

ʜʨʫʛʘ. ɹʳʣʦ ʙʳ ʙʣʠʟʢʦ ʢ ʟʜʨʘʚʦʤʫ ʩʤʳʩʣʫ ʧʨʝʜʧʦ-

ʣʦʞʠʪʴ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʵʪʠʭ ʩʠʣ ʷʚʣʷʝʪʩʷ ʥʫʣʝʚʦʝ 

ʠʟʤʝʨʝʥʠʝ. ɻʨʘʚʠʪʘʮʠʷ ʩʪʨʝʤʠʪʩʷ ʩʦʙʨʘʪʴ ʵʥʝʨʛʠʶ 

ʚ ʥʫʣʝʚʦʝ ʠʟʤʝʨʝʥʠʝ ʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ 

ʵʥʝʨʛʠʠ. ʈʝʚʠʪʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʨʘʩʱʝʧʣʷʝʪ ʵʥʝʨʛʠʶ 

ʚ ʥʫʣʝʚʦʤ ʠʟʤʝʨʝʥʠʠ ʠ ʚʳʪʘʣʢʠʚʘʝʪ ʝʝ ʚ ʵʥʝʨʛʦ-

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʠ ʨʘʩʪʘʣʢʠʚʘʝʪ ʝʝ ʚ ʩʘʤʦʤ ʵʥʝʨʛʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʦʙʠʚʘʷʩʴ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ, ʙʝʟ ʩʛʫʩʪʢʦʚ, ʪʦ ʝʩʪʴ, ʦʪʚʝʯʘʷ ʟʘ ʠʟʦʪʨʦʧʥʦʩʪʴ. 

ʅʝʦʜʠʥʘʢʦʚʦʩʪʴ ʜʝʡʩʪʚʠʷ ʫʢʘʟʘʥʥʳʭ ʩʠʣ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʥʝ ʪʦʣʴʢʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʘʤʦʛʦ ʵʥʝʨʛʦ-

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʠ ʚʩʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʚʠʞʝʥʠʷ 

ʵʥʝʨʛʠʠ ʚ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʩʝ ʜʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ 

ʥʘʤ ʩʠʣʳ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʜʚʫʭ ʧʝʨʚʠʯʥʳʭ ʩʠʣ: ʛʨʘʚʠʪʘʮʠʠ ʠ ʨʝʚʠʪʘʮʠʠ. 

ʅʝʦʜʠʥʘʢʦʚʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʝʨʚʠʯʥʳʭ ʩʠʣ ʧʨʦ-

ʷʚʣʷʝʪʩʷ ʫʞʝ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʛʨʘʚʠʪʘʮʠʷ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʩʛʫʩʪʢʘʤʠ ʵʥʝʨʛʠʠ (ʢʘʢ ʫʚʠʜʠʤ ʧʦʟʞʝ ï ʪʝʣʘʤʠ), ʪʦ 

ʨʝʚʠʪʘʮʠʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ ʪʘʢ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷ-

ʝʪʩʷ ʦʪ ʨʘʩʩʪʦʷʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʪʪʘʣʢʠʚʘʥʠʝ ʠ 

ʨʘʟʙʝʛʘʥʠʝ ʪʝʣ ʥʘ ʫʜʘʣʝʥʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʛʨʘʚʠ-

ʪʘʮʠʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʘʩʩʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʪʝʣ (ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ), ʪʦ ʨʝʚʠʪʘʮʠʷ 

ʤʝʥʝʝ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ (ʧʣʦʪʥʦʩʪʠ), ʦʙʝʩʧʝʯʠʚʘʷ 

ʨʝʟʢʦʝ ʨʘʟʙʝʛʘʥʠʝ ʵʥʝʨʛʠʠ ʚ ʩʣʫʯʘʝ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʝ ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʜʝʡʩʪʚʠʷ 

ʛʨʘʚʠʪʘʮʠʠ. 
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ʉʚʦʡʩʪʚʘ ʵʥʝʨʛʠʠ 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʯʠʩʪʘʷ ʵʥʝʨʛʠʷ ʥʝʧʨʝʨʳʚʥʘ, 

ʠʤʝʝʪ ʫʧʨʫʛʦʩʪʴ, ʚʷʟʢʦʩʪʴ ʠ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʫʶ 

ʧʣʦʪʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʫʧʦʤʷʥʫʪʳʝ ʩʚʦʡʩʪʚʘ ʵʥʝʨ-

ʛʠʠ ʧʦʜʨʦʙʥʝʝ.  

ʅʝʧʨʝʨʳʚʥʦʩʪʴ. çɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ çʟʝʨʥʠʩʪʦʩʪʠè (ʩʪʝʧʝʥʠ 

ʢʚʘʥʪʦʚʘʥʠʷ) ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʣʠ ʚ 

ʠʟʤʝʨʝʥʠʠ ʩʪʝʧʝʥʠ ʧʦʣʷʨʠʟʘʮʠʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ, 

ʧʨʠʭʦʜʷʱʝʛʦ ʦʪ ʜʘʣʸʢʠʭ ʤʦʱʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʳ-

ʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ ʠʟʣʫʯʝʥʠʠ ʛʘʤʤʘ-ʚʩʧʣʝʩʢʘ 

GRB041219A, ʠʩʪʦʯʥʠʢ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 300 ʤʣʥ ʩʚʝʪʦʚʳʭ ʣʝʪ, ʟʝʨʥʠʩʪʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʨʘʟʤʝʨʦʚ 

10ī48 ʤ, ʯʪʦ ʚ 1014 ʨʘʟ ʤʝʥʴʰʝ ʧʣʘʥʢʦʚʩʢʦʡ ʜʣʠʥʳè 

ð ʮʠʪʘʪʘ ʠʟ ɺʠʢʠʧʝʜʠʠ. 

ʋʧʨʫʛʦʩʪʴ. ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʵʥʝʨ-

ʛʠʠ ʣʦʢʘʣʴʥʦ ʩʞʠʤʘʪʴʩʷ ʠ ʨʘʩʰʠʨʷʪʴʩʷ ʚ ʩʪʝʧʝʥʠ, 

ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʩʪʝʧʝʥʴ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ-ʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʶʪ ʩʠʣʳ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʩʞʘʪʠʶ ʠʣʠ 

ʨʘʩʰʠʨʝʥʠʶ. ʏʝʨʝʟ ʵʪʦ ʩʚʦʡʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪ-

ʥʳʤ ʤʝʭʘʥʠʟʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʚ ʩʨʝʜʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ-ʵʥʝʨʛʠʠ. ɼʘ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʧʦ ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʚʦʟʤʦʞʝʥ 

ʙʝʟ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ. ʋʧʨʫʛʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʟʘ ʩʯʝʪ ʨʝ-

ʚʠʪʘʮʠʠ. ʅʦ, ʢʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʫʚʠʜʠʤ ʧʦʟʞʝ, ʟʘ ʩʯʝʪ 

ʫʧʨʫʛʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʤʳ ʟʥʘʝʤ ʢʘʢ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ. ɼʘ, ʪʘ ʩʘʤʘʷ ʩʠʣʘ ʠʥʜʫʢʮʠʠ, 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. 

ɺʷʟʢʦʩʪʴ. ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʵʥʝʨʛʠʠ 

ʣʦʢʘʣʠʟʦʚʘʪʴʩʷ, ʬʣʫʢʪʫʠʨʦʚʘʪʴ, ʫʚʣʝʢʘʷ ʚ ʩʦʚʤʝʩʪ-

ʥʦʝ ʜʚʠʞʝʥʠʝ ʩʦʧʨʠʢʘʩʘʶʱʠʝʩʷ ʦʙʣʘʩʪʠ. ʗʩʥʦ, ʯʪʦ 

ʙʝʟ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʤʥʦʛʠʝ ʦʧʠʩʳʚʘʝʤʳʝ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʷʚʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʳ. ɺʷʟʢʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦʡ, ʯʪʦʙʳ ʵʥʝʨʛʠʷ ʙʳʣʘ ʩʧʦʩʦʙʥʘ ʣʦʢʘʣʠ-

ʟʦʚʘʪʴʩʷ ʚ ʩʛʫʩʪʦʢ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʜʝʡʩʪʚʠʡ ʚʝʣʠʯʠʥʳ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʙʝʩʧʝʯʠʚʘʣʘ 

ʩʚʦʙʦʜʫ ʧʝʨʝʤʝʱʝʥʠʷ (ʠʣʠ, ʢʘʢ ʧʦʢʘʞʝʤ ʧʦʟʜʥʝʝ ï 

ʚʨʘʱʝʥʠʷ) ʣʦʢʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʩʚʦʝʡ ʩʨʝʜʝ ʙʝʟ 

ʪʨʝʥʠʷ (ʣʠʙʦ ʩ ʪʨʝʥʠʝʤ, ʚʝʣʠʯʠʥʦʡ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʧʨʝʥʝʙʨʝʯʴ). ɺʷʟʢʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʨʘʚʠʪʘ-

ʮʠʝʡ. 

ʇʣʦʪʥʦʩʪʴ. ʇʦʞʘʣʫʡ, ʵʪʦ ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ 

ʵʥʝʨʛʠʠ, ʜʝʣʘʶʱʝʝ ʝʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʧʨʫʛʦʩʪʴʶ ʠ 

ʚʷʟʢʦʩʪʴʶ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʚʩʝʛʦ ʚ ʤʠʨʦʟʜʘʥʠʠ. ʇʣʦʪʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʛʨʘʚʠ-

ʪʘʮʠʝʡ ʥʘʧʨʷʤʫʶ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʤʘʩʩʳ ʤʘʪʝʨʠʠ 

ʚ ʧʨʠʚʳʯʥʦʤ ʜʣʷ ʥʘʩ ʧʦʥʠʤʘʥʠʠ. ʇʣʦʪʥʦʩʪʴ ʵʥʝʨ-

ʛʠʠ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʚ ʝʜʠʥʠʮʝ ʝʤʢʦʩʪʠ 

ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʯʠʩʪʘʷ ʵʥʝʨ-

ʛʠʷ ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʫʶ ʧʣʦʪʥʦʩʪʴ ʠ ʙʝʩʢʦ-

ʥʝʯʥʦ ʤʘʣʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʝ. 

ʇʨʠ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʳʙʨʦʩʦʚ ʠʟ 

ʪʦʯʝʢ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʥʘ ʝʜʠʥʠʮʫ ʦʙʨʘʟʦʚʘʥ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʥʘʯʠʥʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦʙʳ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ 

ʨʘʚʥʦʤʝʨʥʦ ʠ ʩʨʘʟʫ ʞʝ ʧʦ ʚʩʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʘ ʥʝ 

ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ, ʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʚʥʠʚʘ-

ʥʠʷ ʵʥʝʨʛʠʠ ʧʦ ʧʣʦʪʥʦʩʪʠ ʥʠʚʝʣʠʨʫʝʪ ʥʝʦʜʥʦʨʦʜ-

ʥʦʩʪʴ. ʂʘʢʦʡ-ʪʦ ʜʦʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝ-

ʨʠʦʜ ʚʨʝʤʝʥʠ ʩ ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʥʝʨʛʦ-

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʝʝ 

ʫʧʣʦʪʥʝʥʠʝ.  

ɿʘʨʦʞʜʝʥʠʝ ʚʝʱʝʩʪʚʘ 

ʀʪʘʢ, ʧʝʨʚʠʯʥʘʷ ʘʤʦʨʬʥʘʷ ʵʥʝʨʛʠʷ, ʟʘ ʥʝʢʦʪʦ-

ʨʦʝ ʚʨʝʤʷ ʥʘʢʦʧʠʚʰʘʷ ʜʦʩʪʘʪʦʯʥʫʶ ʧʣʦʪʥʦʩʪʴ, ʦʙ-

ʣʘʜʘʶʱʘʷ ʜʚʠʞʝʥʠʝʤ, ʚʷʟʢʦʩʪʴʶ ʠ ʫʧʨʫʛʦʩʪʴʶ, 

ʩʧʦʩʦʙʥʘ ʢ ʬʣʫʢʪʫʘʮʠʠ ʚ ʣʦʢʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. ɺ 

ʧʨʠʩʫʪʩʪʚʠʠ ʛʨʘʚʠʪʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʮʝʥʪʨʦ-

ʩʪʨʝʤʠʪʝʣʴʥʳʝ ʩʠʣʳ, ʘ ʟʥʘʯʠʪ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ, 

ʥʝʠʟʙʝʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʠʭʨʝʡ ʵʥʝʨʛʠʠ. ʆʙʨʘʟʦʚʘ-

ʥʠʝ ʚʠʭʨʝʡ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ, ʧʨʘʚʜʘ, ʢ ʧʦʥʷʪʠʶ 

ʵʬʠʨʘ) ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ʚ ʨʘʙʦʪʝ [2]. ʇʦʟʚʦʣʠʤ 

ʩʝʙʝ ʥʝʢʦʪʦʨʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʩʫʞʜʝʥʠʷ ʥʘ ʵʪʫ ʪʝʤʫ. 

ʀʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʜʚʠ-

ʞʝʥʠʠ ʪʝʣ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ ʚ ʦʪʩʫʪʩʪʚʠʠ ʪʨʝ-

ʥʠʷ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʙʦʪʘ. ʕʪʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ 

ʚʨʘʱʘʪʝʣʴʥʦʤʫ ʜʚʠʞʝʥʠʶ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚʦ 

ʚʨʘʱʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ. ʇʦ-

ʵʪʦʤʫ ʠʟʙʳʪʦʢ ʵʥʝʨʛʠʠ ʚ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʨʘʩʭʦʜʦʚʘʪʴʩʷ ʥʘ ʨʘʙʦʪʫ ʜʚʠʞʝʥʠʷ, 

ʥʝʧʨʝʤʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, 

ʫʚʣʝʢʘʷ ʚ ʚʠʭʨʴ ʟʘ ʩʯʝʪ ʚʷʟʢʦʩʪʠ ʚʩʝ ʥʦʚʳʝ ʧʦʨʮʠʠ 

ʵʥʝʨʛʠʠ, ʫʚʝʣʠʯʠʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʠ ʧʣʦʪ-

ʥʦʩʪʴ. ʀ, ʥʘʢʦʥʝʮ, ʣʶʙʦʝ ʣʦʢʘʣʴʥʦʝ ʧʦʩʪʫʧʘʪʝʣʴ-

ʥʦʝ ʜʚʠʞʝʥʠʝ ʵʥʝʨʛʠʠ ʬʦʨʤʠʨʫʝʪ ʦʙʨʘʤʣʷʶʱʠʡ 

ʚʠʭʨʴ ʫʞʝ ʠʟ ʩʚʦʡʩʪʚʘ ʟʘʨʷʞʝʥʥʦʩʪʠ ʩʘʤʦʡ ʵʥʝʨʛʠʠ 

(ʦʙ ʵʪʦʤ ʥʠʞʝ). ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʩʢʦʨʦ-

ʩʪʠ ʚʠʭʨʴ ʧʨʠʦʙʨʝʪʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʢ ʜʝʬʦʨʤʘʮʠʠ 

ʬʦʨʤʫ, ʚʠʙʨʘʮʠʶ ʠ ʠʥʝʨʮʠʶ (ʵʬʬʝʢʪ ʶʣʳ). ʂʨʦʤʝ 

ʪʦʛʦ ʚ ʚʠʭʨʝ ʧʨʦʠʩʭʦʜʠʪ ʫʧʦʨʷʜʦʯʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʵʥʝʨʛʠʠ ʚ ʟʘʤʢʥʫʪʦʤ ʦʙʲʝʤʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘ-

ʢʦʥʘʤ. ʕʪʦʪ ʚʠʭʨʴ ʩʪʘʥʦʚʠʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠ-

ʮʝʡ ʚʝʱʝʩʪʚʘ. ʇʣʦʪʥʦʩʪʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʚ 

ʚʠʭʨʝ ʵʥʝʨʛʠʠ ʠʛʨʘʝʪ ʨʦʣʴ ʤʘʩʩʳ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ 

ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʢʚʘʥʪʦʚʳʝ (ʠ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ) ʟʘ-

ʢʦʥʳ. 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%28%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%29
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D1%8B%D1%85_%D0%B2%D0%BE%D0%BB%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%BC%D0%B0-%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%BC%D0%B0-%D0%B2%D1%81%D0%BF%D0%BB%D0%B5%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BB%D0%B8%D0%BD%D0%B0
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ʈʠʩ. 3 ï ʇʝʨʚʠʯʥʳʡ ʚʠʭʨʴ ʚ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ: 1) ʩʘʤ ʚʠʭʨʴ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʜʦ-

ʩʪʠʞʝʥʠʠ ʵʥʝʨʛʠʝʡ ʚ ʪʦʯʢʝ ʬʣʫʢʪʫʘʮʠʠ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʧʦʨʦʛʘ ʧʣʦʪʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʣʠʥʝʡʥʦʛʦ ʜʚʠ-

ʞʝʥʠʷ; 2) ʜʘʣʴʥʝʡʰʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʨʝʚʨʘʱʝ-

ʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʠʭʨʷʤʠ 

ʥʝʢʦʪʦʨʳʭ ʧʦʨʦʛʦʚ ʚ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʧʣʦʪʥʦ-

ʩʪʠ. ʇʦʨʦʛʠ ʵʪʠ ʦʜʠʥʘʢʦʚʳ ʠ ʧʦʩʪʦʷʥʥʳ, ʧʦ ʢʨʘʡ-

ʥʝʡ ʤʝʨʝ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʣʦʢʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʵʥʝʨ-

ʛʠʠ-ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʇʦʷʩʥʠʤ ʩʢʘʟʘʥʥʦʝ ʚʳʰʝ ʥʝʤʥʦʛʦ ʧʦʜʨʦʙʥʝʝ. 

ʂʘʢ ʠʟʦʤʦʨʬʥʦʩʪʴ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʢʚʘʥʪʦ-

ʚʦʩʪʴ, ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ. ʊʦʯʢʘ, 

ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʬʣʫʢʪʫʘʮʠʷ, ʝʩʪʴ ʪʦʯʢʘ 

ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʅʘ ʵʥʝʨʛʠʶ, ʫʯʘʩʪʚʫʶʱʫʶ ʚ 

ʧʨʦʮʝʩʩʝ ʬʣʫʢʪʫʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ʛʨʘʚʠʪʘʮʠʷ, ʩʦ ʚʩʝʭ 

ʩʪʦʨʦʥ ʩʪʨʝʤʷʱʘʷʩʷ ʚʝʨʥʫʪʴ ʵʥʝʨʛʠʶ ʚ ʥʫʣʝʚʦʝ ʠʟ-

ʤʝʨʝʥʠʝ (ʩʪʨʝʤʷʱʫʶʩʷ, ʥʦ ʥʝ ʚʦʟʚʨʘʱʘʶʱʫʶ ï ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʝʝ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʨʝʚʠʪʘʮʠʠ). ɼʣʷ 

ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʦʙʣʘʩʪʠ ʛʨʘʚʠʪʘʮʠʶ ʩʭʝʤʘʪʠʯʥʦ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʫʶ 

ʩʠʣʫ.

 

 
ʈʠʩ. 4 ï ʉʪʘʙʠʣʠʟʘʮʠʷ ʚʠʭʨʝʡ ʠ ʜʠʩʢʨʝʪʥʦʩʪʴ 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʨʘʱʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʫʩʪʦʡʯʠ-

ʚʳʤ, ʢʦʛʜʘ: 

 

Fʛʨ = Fʨʝ + Fʮʙ 
 

ʊʦ ʝʩʪʴ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʘʷ ʩʠʣʘ ʨʘʚʥʘ ʮʝʥ-

ʪʨʦʙʝʞʥʦʡ ʚʢʫʧʝ ʩ ʨʝʚʠʪʘʮʠʝʡ. ʕʪʦ ʠ ʝʩʪʴ ʢʚʘʥʪʦ-

ʚʳʡ ʧʦʨʦʛ. ɼʦʩʪʠʛʘʷ ʢʚʘʥʪʦʚʦʛʦ ʧʦʨʦʛʘ, ʩʧʦʨʘʜʠʯʝ-

ʩʢʘʷ ʬʣʫʢʪʫʘʮʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʥʛ ʫʩʪʦʡʯʠʚʦʛʦ 

ʚʠʭʨʷ. ɺʧʨʦʯʝʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʞʝʪ ʠ ʥʘʨʫʰʘʪʴʩʷ, 

ʝʩʣʠ ʩʠʩʪʝʤʘ ʟʘʭʚʘʪʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʵʥʝʨ-

ʛʠʶ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʦʪʜʘʝʪ ʵʥʝʨʛʠʶ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ). ʊʦʛʜʘ ʣʠʙʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʫʤʝʥʴʰʘʝʪʩʷ) 

ʩʢʦʨʦʩʪʴ, ʠʟʤʝʥʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ, ʣʠʙʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ (ʫʤʝʥʴʰʘʝʪʩʷ) ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ, ʠʟʤʝʥʷʷ ʩʦ-

ʦʪʥʦʰʝʥʠʝ ʩʠʣ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʜʨʫʛʦʛʦ ʙʘʣʘʥʩʘ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ ʩʠʩʪʝʤʘ ʜʠʥʘʤʠʯʥʦ-ʫʩʪʦʡʯʠʚʘ, ʤʝ-

ʥʷʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʠʩʢʨʝʪʥʦ. ʋʩʪʦʡʯʠʚʳʡ ʚʠʭʨʴ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʠʯʥʫʶ ʵʣʝʤʝʥʪʘʨʥʫʶ ʯʘ-

ʩʪʠʮʫ, ʣʝʞʘʱʫʶ ʚ ʦʩʥʦʚʝ ʚʝʱʝʩʪʚʘ. ɼʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʚʝʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʈʘʩʩʤʦʪ-

ʨʠʤ ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

1. ʆʨʪʦʛʦʥʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʵʥʝʨʛʠʠ ʯʝʨʝʟ 
ʧʣʦʩʢʦʩʪʴ ʚʠʭʨʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʚ ʚʠʭʨʝ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦ-

ʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʢʦʥʝʯ-

ʥʦʤ ʠʪʦʛʝ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʞʜʝʩʪʚʝʥʥʳ. ɸ 

ʚʥʫʪʨʠ ʚʠʭʨʷ ʚʦʟʥʠʢʘʝʪ ʟʦʥʘ ʨʘʟʨʷʞʝʥʠʷ ʧʣʦʪʥʦ-

ʩʪʠ. (ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ʠʟʚʝʩʪʥʳʡ ʬʘʢʪ ʠʟ ʬʠʟʠʢʠ 

ʚʨʘʱʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʚʠʭʨʝʡ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪ-

ʨʝʥʥʝʡ ʯʘʩʪʠ ʪʘʢʠʭ ʚʠʭʨʝʡ ʩʠʣʴʥʦ ʧʦʥʠʞʘʝʪʩʷ, ʘ 

ʙʣʠʞʝ ʢ ʢʨʘʶ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ). ɺʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ 

ʚʠʭʨʝʡ ʟʘʧʦʣʥʷʝʪʩʷ ʧʦʪʦʢʦʤ ʵʥʝʨʛʠʠ ʠʟ ʙʣʠʟʣʝʞʘ-

ʱʝʛʦ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ (ʩʚʦʡʩʪʚʦ ʫʧʨʫʛʦʩʪʠ, 

ʧʨʠʚʦʜʷʱʝʝ ʢ ʚʳʨʘʚʥʠʚʘʥʠʶ ʥʝʚʨʘʱʘʶʱʝʡʩʷ 

ʵʥʝʨʛʠʠ ʧʦ ʧʣʦʪʥʦʩʪʠ). ʇʨʦʭʦʜʷ ʚʥʫʪʨʝʥʥʶʶ ʟʦʥʫ 

ʚʠʭʨʷ ʥʘ ʩʢʦʨʦʩʪʠ, ʵʪʘ ʵʥʝʨʛʠʷ, ʦʙʣʘʜʘʷ ʠʥʝʨʮʠʝʡ, 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ (ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʪʘʢʦʝ ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʶʪ ʤʘʛ-

ʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʯʝʨʝʟ 

ʚʥʫʪʨʝʥʥʶʶ ʟʦʥʫ ʚʠʭʨʷ ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʦ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʢʨʫʛʦʚʦʛʦ ʚʨʘʱʝʥʠʷ ʚʠʭʨʷ. 

ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠ-

ʞʝʥʠʷ ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, çʟʘʨʷʞʝʥʥʦʩʪʴè 

ʵʥʝʨʛʠʠ ʧʨʠ ʨʘʩʱʝʧʣʝʥʠʠ ʚ ʤʦʤʝʥʪ ʚʳʭʦʜʘ ʠʟ ʥʫ-

ʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. ɼʣʷ çʧʦʣʦʞʠʪʝʣʴʥʦè ʟʘʨʷʞʝʥ-

ʥʦʡ ʵʥʝʨʛʠʠ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʷ 

ʢʨʫʛʦʚʦʡ ʠ ʧʨʦʜʦʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪ 

ʚʠʜ: 

 
ʈʠʩ. 5 ï ʆʨʪʦʛʦʥʘʣʴʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʠ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʚʠʭʨʝʚʳʝ ʢʦʣʴʮʘ 

 

ɼʣʷ çʦʪʨʠʮʘʪʝʣʴʥʦè ʟʘʨʷʞʝʥʥʦʡ ʘʥʪʠʵʥʝʨʛʠʠ 

ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʚʨʘʱʝʥʠʷ ʦʙʨʘʪʥʦʝ. 

2. ʆʙʲʝʜʠʥʝʥʠʝ ʪʦʯʝʯʥʳʭ ʚʠʭʨʝʡ ʚ ʩʪʨʫʥʦʧʦ-

ʜʦʙʥʳʝ ʧʦʪʦʢʠ. 

ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʜʚʘ ʚʠʭʨʷ 

ʦʢʘʟʘʣʠʩʴ ʨʷʜʦʤ ʠ ʚʳʭʦʜʷʱʠʡ ʧʦʩʪʫʧʘʪʝʣʴʥʳʡ ʧʦ-

ʪʦʢ ʦʜʥʦʛʦ ʚʠʭʨʷ ʩʪʘʣ ʚʭʦʜʷʱʠʤ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ 

ʧʦʪʦʢʦʤ ʜʨʫʛʦʛʦ ʚʠʭʨʷ. ʂ ʵʪʦʡ ʧʘʨʝ ʪʘʢʞʝ ʩʣʫʯʘʡʥʦ 

ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʪʨʝʪʠʡ ʚʠʭʨʴ, ʯʝʪʚʝʨʪʳʡ, é, ʜʝʩʷ-

ʪʳʡ, é ʠ ʪʘʢ ʜʘʣʝʝ. ʇʦʣʫʯʘʝʪʩʷ ʩʪʨʫʥʦʧʦʜʦʙʥʳʡ 

ʧʦʪʦʢ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʜʚʠʛʘʶʱʝʡʩʷ ʵʥʝʨʛʠʠ, ʦʙʨʘʤ-

ʣʝʥʥʳʡ ʪʨʫʙʯʘʪʳʤ ʚʠʭʨʝʤ. ʉʢʦʨʦʩʪʴ ʧʦʩʪʫʧʘʪʝʣʴ-

ʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʢʦʢʦʥʝ ʪʨʫʙʯʘʪʦʛʦ ʚʠʭʨʷ 

ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʚʳʩʦʢʦʡ, ʩʦʧʦʩʪʘʚʠʤʦʡ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ ʚʨʘʱʝʥʠʷ ʢʦʢʦʥʘ. ʂʨʦʤʝ ʠʥʜʫʢʮʠʠ ʢʦʢʦʥ 

ʦʩʚʦʙʦʞʜʘʝʪ ʚʥʫʪʨʠ ʧʨʦʭʦʜʷʱʫʶ ʵʥʝʨʛʠʶ ʦʪ ʪʦʨ-

ʤʦʟʷʱʝʡ ʚʷʟʢʦʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ. ʉʪʨʫʥʦʧʦʜʦʙʥʳʝ ʧʦʪʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʟʘ-

ʤʢʥʫʪʳʤʠ (ʵʥʝʨʛʠʷ ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ 

ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʪʫʜʘ ʦʧʷʪʴ. 

ʉʢʦʨʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʵʥʝʨʛʦʧʦʪʦʢʘ, ʚ ʪʘʢʦʤ ʩʣʫ-

ʯʘʝ, ʪʦʨʤʦʟʠʪʩʷ ʠʟ-ʟʘ ʚʷʟʢʦʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ ʩʨʝʜʳ 

ʥʘ ʢʦʥʮʘʭ ʩʪʨʫʥ. ʀʣʠ ʟʘʤʢʥʫʪʳʤʠ. ʇʨʠ ʟʘʤʳʢʘʥʠʠ 

ʩʪʨʫʥ ʩʘʤʠʭ ʥʘ ʩʝʙʷ ʩʢʦʨʦʩʪʴ ʚʥʫʪʨʠ ʢʦʢʦʥʦʚ, ʦʯʝ-

ʚʠʜʥʦ, ʚʦʟʨʘʩʪʘʝʪ. ʉʢʦʨʦʩʪʴ ʚʥʫʪʨʠ ʢʦʢʦʥʘ ʧʦ ʠʥ-

ʜʫʢʮʠʠ ʚʣʠʷʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘ  
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ʈʠʩ.6 ï ʅʝʟʘʤʢʥʫʪʳʡ ʩʪʨʫʥʦʧʦʜʦʙʥʳʡ ʧʦʪʦʢ 

 

 
 

ʈʠʩ.7 ï ɿʘʤʢʥʫʪʳʡ ʩʪʨʫʥʦʧʦʜʦʙʥʳʡ ʧʦʪʦʢ 

 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʦʢʦʥʘ, ʢʦʪʦʨʳʡ ʚʠʙʨʠ-

ʨʫʝʪ. ɼʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʚʠʙʨʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʝʥ. 

3. ɺʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʢʦʣʴ-

ʮʦʚʘʥʥʦʡ ʵʥʝʨʛʠʠ. 

ʇʨʠ ʦʩʣʘʙʣʝʥʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ 

ʠʟ-ʟʘ ʫʧʨʫʛʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʩʣʦʠ ʟʘʤʳʢʘʶʪʩʷ ʚ ʢʨʫʛʦʚʦʝ ʜʚʠʞʝ-

ʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦ. 

 

 
ʈʠʩ. 8 ï ɺʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʢʦʣʴʮʦʚʘʥʥʦʡ ʵʥʝʨʛʠʠ 
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ʇʨʠʟʥʘʪʴʩʷ, ʤʳ ʦʙʣʝʛʯʠʣʠ ʩʝʙʝ ʪʨʫʜ, ʠʟʦʙʨʘ-

ʟʠʚ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʦʡ. ʅʘ ʩʘ-

ʤʦʤ ʜʝʣʝ ʚʥʝʰʥʠʝ ʢʦʣʴʮʘ ʦʭʚʘʪʳʚʘʶʪ ʚʥʫʪʨʝʥʥʝʝ 

ʢʦʣʴʮʦ ʧʦ ʚʩʝʡ ʝʛʦ ʜʣʠʥʝ. ʇʦʣʫʯʘʝʪʩʷ çʙʦʯʢʘè, ʩʦ-

ʩʪʦʷʱʘʷ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ çʢʦʣʴʮʘè ʠ ʚʥʝʰʥʝʡ ʟʘ-

ʢʦʣʴʮʦʚʘʥʥʦʡ çʪʨʫʙʳè. ʀ ʚʩʝ ʞʝ, ʥʝ ʟʘʛʨʦʤʦʞʜʘʷ 

ʧʦʷʩʥʝʥʠʷ, ʙʫʜʝʤ ʜʘʣʴʰʝ ʦʧʝʨʠʨʦʚʘʪʴ çʢʦʣʴʮʘʤʠè. 

ʊʝʤ ʙʦʣʝʝ ʯʪʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʯʫʪʴ ʨʘʥʴʰʝ, çʪʨʫʙʘè 

ʧʦ ʩʠʪʫʘʮʠʠ ʣʝʛʢʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʝ 

çʢʦʣʴʮʘè ʠ ʥʘʦʙʦʨʦʪ.  

 
ʈʠʩ. 9 ï ʆʙʲʝʤʥʳʡ ʚʠʜ ʩʚʷʟʘʥʥʦʡ ʚ ʚʠʭʨʝʚʦʤ ʜʚʠʞʝʥʠʠ ʵʥʝʨʛʠʠ 

 

ɺʥʫʪʨʝʥʥʝʝ ʢʦʣʴʮʦ ʧʦʣʥʦʩʪʴʶ ʩʢʨʳʚʘʝʪʩʷ ʦʪ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚʥʝʰʥʠʤʠ ʢʦʣʴʮʘʤʠ. ʊʝʤ ʩʘʤʳʤ, ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʡ ʨʘʟʤʝʨ ʩʠʩʪʝʤʳ ʧʨʠ ʟʘʪʨʫʜʥʝʥʠʠ ʧʦʜʧʠʪʢʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʣʴʮʘ ʠʟʚʥʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʦʧʫʪʩʪʚʫ-

ʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʦʜʠʥʘʢʦʚʦ-

ʩʪʠ ʨʘʟʤʝʨʦʚ ʚʩʝʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʝʨʚʠʯʥʳʭ ʯʘ-

ʩʪʠʮ. ʊʘʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʘ, ʧʦ-

ʩʢʦʣʴʢʫ ʚʥʫʪʨʝʥʥʠʝ ʦʙʣʘʩʪʠ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʦʣʝʮ 

ʟʘʧʦʣʥʝʥʳ. ʇʦʵʪʦʤʫ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʜʘʣʝʝ ʥʘʯʠʥʘ-

ʝʪʩʷ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ: ʦʩʣʘʙʣʝʥʠʝ ʧʨʦʜʦʣʴʥʦʛʦ 

ʧʦʪʦʢʘ ʩʤʝʥʷʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʢʦʣʴʮʘ, ʥʝ ʚʩʪʨʝʯʘʶʱʝʛʦ ʙʦʣʴʰʝ ʫʧʨʫʛʦʛʦ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ (ʘ ʩ ʥʠʤ ʫʩʠʣʠʚʘʝʪʩʷ 

ʠ ʩʦʧʨʷʞʝʥʥʳʡ ʧʨʦʜʦʣʴʥʳʡ ʧʦʪʦʢ). ʊʝʧʝʨʴ ʦʨʪʦʛʦ-

ʥʘʣʴʥʳʝ ʢʦʣʴʮʘ, ʫʧʣʦʪʥʷʷʩʴ, ʚʟʘʠʤʥʦ ʧʦʜʩʪʝʛʠ-

ʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ (ʥʝ ʟʘʙʳʚʘʝʤ, ʯʪʦ ʩ ʧʣʦʪʥʦʩʪʴʶ 

ʨʘʩʪʝʪ ʛʨʘʚʠʪʘʮʠʷ ʠ ʚʪʦʨʠʯʥʳʝ çʤʘʛʥʠʪʦʵʣʝʢʪʨʠ-

ʯʝʩʢʠʝ ʩʠʣʳè, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʷʪʴ ʫʚʝ-

ʣʠʯʠʚʘʶʪ ʩʢʦʨʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʠ ʚʩʝ ʵʪʦ ï ʟʘ ʩʯʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʭʚʘʪʘ ʵʥʝʨʛʠʠ ʠʟʚʥʝ). ʆʜʥʘʢʦ 

ʟʘʭʚʘʪ ʵʥʝʨʛʠʠ ʠʟ ʧʨʠʣʝʞʘʱʝʛʦ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ 

ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʦʚ ʥʝ ʜʦʩʪʠʛʥʫʪ ʩʚʦʝʛʦ ʧʨʝʜʝʣʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʥʝ ʧʦʟʚʦʣʷʶ-

ʱʝʡ ʫʞʝ ʚʷʟʢʦʩʪʠ çʨʘʙʦʪʘʪʴè ʥʘ ʟʘʭʚʘʪ. ʂʦʥʩʪʨʫʢ-

ʮʠʷ ʝʱʝ ʙʦʣʴʰʝ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ʏʪʦ ʧʨʠʚʦʜʠʪ 

ʦʧʷʪʴ ʞʝ ʢ ʦʜʠʥʘʢʦʚʦʩʪʠ ʚʩʝʭ ʧʝʨʚʠʯʥʳʭ ʵʣʝʤʝʥ-

ʪʘʨʥʳʭ ʯʘʩʪʠʮ ʪʝʧʝʨʴ ʫʞʝ ʧʦ ʵʥʝʨʛʦʝʤʢʦʩʪʠ.  

4. ʆʙʲʝʜʠʥʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʚ ʥʫʢ-
ʣʦʥʳ. 

ʅʝʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʤʦʛʫʪ ʦʙʲʝʜʠ-

ʥʠʪʴʩʷ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʧ.2, ʩ 

ʧʦʤʦʱʴʶ ʚʥʝʰʥʠʭ ʢʦʣʝʮ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ ʚʥʝʰʥʠʝ ʢʦʣʴʮʘ ʩʪʘʣʠ ʦʙʱʠʤʠ ʜʣʷ ʜʚʫʭ 

(ʪʨʝʭ) ʚʥʫʪʨʝʥʥʠʭ ʢʦʣʝʮ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʨʝʯʴ 

ʠʜʝʪ ʦ ʧʣʘʥʢʦʚʩʢʠʭ ʨʘʟʤʝʨʘʭ ʚʠʭʨʝʡ ʠ ʜʘʞʝ 

ʤʝʥʴʰʝ. ʈʝʯʴ ʠʜʝʪ ʦ ʨʘʟʤʝʨʝ ʢʚʘʨʢʘ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʦʧʨʦʙʫʝʤ ʠʟʦʙʨʘʟʠʪʴ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʫʶ ʩʭʝʤʫ ʥʝʡʪʨʦʥʘ ʠ ʧʨʦʪʦʥʘ. 

 
ʈʠʩ. 10 ï ʉʭʝʤʘ ʵʥʝʨʛʦ-ʧʦʪʦʢʦʚ ʚ ʥʝʡʪʨʦʥʝ 
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ɺ ʥʝʡʪʨʦʥʝ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʜʚʫʭ ʢʚʘʨʢʦʚ d ʧʦ ʧʝʨʝʢʘʯʢʝ ʯʝʨʝʟ ʩʝʙʷ ʵʥʝʨ-

ʛʠʠ ʨʘʚʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʜ-

ʥʦʛʦ ʢʚʘʨʢʘ u. ʅʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʢʚʘʨʢʦʚ d 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʱʝʥʠʷ ʢʚʘʨʢʘ u, 

ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ ʟʥʘʢʦʤ ʠ ʚʝ-

ʣʠʯʠʥʦʡ ʟʘʨʷʜʦʚ. ʉʠʩʪʝʤʘ ʠʟ ʪʨʝʭ ʢʚʘʨʢʦʚ ʦʙʝʩʧʝ-

ʯʝʥʘ ʚʥʫʪʨʝʥʥʝʡ ʮʠʨʢʫʣʷʮʠʝʡ ʵʥʝʨʛʠʠ (ʚʳʭʦʜʷʱʠʝ 

ʧʦʪʦʢʠ ʠʟ d ʷʚʣʷʶʪʩʷ ʚʭʦʜʷʱʠʤʠ ʚ u, ʧʨʠʯʝʤ ʩʠ-

ʩʪʝʤʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʪʦʢʦʚ) ʠ ʤʘ-

ʣʦʚʦʩʧʨʠʠʤʯʠʚʘ ʢ ʚʥʝʰʥʠʤ ʧʦʪʦʢʘʤ ʵʥʝʨʛʠʠ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʪʘʢʦʛʦ ʪʠʧʘ ʤʝʞʜʫ ʢʚʘʨʢʘʤʠ 

ʥʘʟʳʚʘʶʪ ʩʠʣʴʥʦʡ ʩʚʷʟʴʶ. ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʚ ʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ, ʪʦ ʬʦʨʤʘ 

ʙʫʜʝʪ ʙʣʠʟʢʘ ʢ ʬʦʨʤʝ ʰʘʨʘ.  

 
ʈʠʩ. 11 ï ʉʭʝʤʘ ʵʥʝʨʛʦ-ʧʦʪʦʢʦʚ ʚ ʧʨʦʪʦʥʝ 

 

ɺ ʩʭʝʤʝ ʧʨʦʪʦʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʝʭ 

ʢʚʘʨʢʦʚ ʫʞʝ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʘ. ʆʙʱʘʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʜʚʫʭ ʢʚʘʨʢʦʚ u ʩʦʩʪʘʚʣʷʝʪ +4/3. ʂʚʘʨʢ d 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʥʫʪʨʝʥʥʝʡ ʮʠʨʢʫʣʷʮʠʝʡ ʪʦʣʴʢʦ ʚ 

ʨʘʟʤʝʨʝ -1/3. ɼʣʷ ʟʘʧʦʣʥʝʥʠʷ ʨʘʟʨʷʞʝʥʥʳʭ ʚʥʫʪ-

ʨʝʥʥʠʭ ʦʙʣʘʩʪʝʡ ʢʚʘʨʢʦʚ ʧʦʪʦʢʘʤʠ ʵʥʝʨʛʠʠ ʪʨʝʙʫ-

ʝʪʩʷ ʧʦʪʦʢ ʩ ʚʝʣʠʯʠʥʦʡ ʝʱʝ -1. ʕʪʦʪ ʧʦʪʦʢ ʟʘʙʠʨʘ-

ʝʪʩʷ ʠʟʚʥʝ. ʊʘʢʦʡ ʧʦʪʦʢ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʪʦʥʘ ʤʳ 

ʥʘʟʳʚʘʝʤ ʵʣʝʢʪʨʦʥʦʤ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ 

ʠʤʝʥʥʦ ʦ ʧʦʪʦʢʝ, ʘ ʥʝ ʦ ʩʛʫʩʪʢʝ (ʢʦʨʧʫʩʢʫʣʝ), ʧʦ-

ʩʢʦʣʴʢʫ ʩʛʫʩʪʦʢ ʥʝ ʦʙʝʩʧʝʯʠʪ ʧʦʩʪʦʷʥʥʦʝ ʟʘʧʦʣʥʝ-

ʥʠʝ ʨʘʟʨʷʞʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ. ʌʠʟʠʯʝʩʢʠ ʪʘʢʦʡ ʧʦʪʦʢ, ʚʠʜʠʤʦ, 

ʧʦʜʦʙʝʥ ʤʦʣʥʠʠ ʠʣʠ ʚʦʣʴʪʦʚʦʡ ʜʫʛʝ. ʉʚʷʟʴ ʵʣʝʢ-

ʪʨʦʥʘ ʩ ʧʨʦʪʦʥʦʤ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʝ ʥʘʟʳ-

ʚʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ. 

ɿʘʤʝʯʘʥʠʝ 1. ʋʯʘʩʪʚʫʶʱʠʝ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ (ʢʚʘʨʢʠ) ʢʦʛʝʨʝʥʪʥʳ ʧʦ 

ʧʣʦʪʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ, ʯʘʩʪʦʪʝ ʚʠʙʨʘʮʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʤʝʥʠʚʘʶʪʩʷ ʦʙʱʠʤʠ ʧʦʪʦʢʘʤʠ ʵʥʝʨ-

ʛʠʠ. 

ɿʘʤʝʯʘʥʠʝ 2. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʚʘʨʢ d ʚʜʚʦʝ ʪʷʞʝ-

ʣʝʝ ʢʚʘʨʢʘ u. ʋʯʠʪʳʚʘʷ ʧʨʝʜʳʜʫʱʝʝ ʟʘʤʝʯʘʥʠʝ, ʪʘ-

ʢʦʡ ʬʘʢʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʚʘʨʢ d ʠʤʝʝʪ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʢʦʣʴʮʦ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʥʴʰʫʶ ʧʨʦ-

ʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ. ʕʪʦ ʭʦ-

ʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʧʳʪʥʳʤʠ ʜʘʥʥʳʤʠ. 

ɿʘʤʝʯʘʥʠʝ 3. ʄʦʱʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʢʚʘʨʢʦʚ u ʧʦʟʚʦʣʷʝʪ ʟʘʭʚʘʪʳʚʘʪʴ ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʠʟ 

ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʦʨʙʠʪʘ ʟʘʭʚʘʯʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥ-ʧʦʪʦʢʘ 

ʚʝʩʴʤʘ ʫʜʘʣʝʥʘ ʦʪ ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʧʨʦʪʦʥʘ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʫʜʘʣʝʥʥʦʩʪʴ ʵʣʝʢʪʨʦʥ-ʧʦʪʦʢʘ ʧʦʚʳʰʘʝʪ 

ʰʘʥʩʳ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʠʷʪʴ ʥʘ ʵʣʝʢʪʨʦʥ-

ʧʦʪʦʢ ʚʧʣʦʪʴ ʜʦ ʝʛʦ ʧʝʨʝʭʚʘʪʳʚʘʥʠʷ ʠʣʠ ʚʨʝʤʝʥ-

ʥʦʛʦ ʦʪʨʳʚʘ (ʠʩʪʦʱʝʥʠʷ) ʦʪ ʩʠʩʪʝʤʳ ʧʨʦʪʦʥʘ. ɺ 

ʩʣʫʯʘʝ ʦʪʨʳʚʘ ʵʣʝʢʪʨʦʥ-ʧʦʪʦʢʘ ʩʠʩʪʝʤʘ ʧʨʦʪʦʥʘ 

ʦʩʪʘʝʪʩʷ ʩʠʣʴʥʦ ʨʘʟʨʷʞʝʥʥʦʡ ʠ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ 

ʜʝʬʠʮʠʪʘ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ ʠʟ 
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ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ (ʟʘʭʚʘʪ, ʥʘʢʦʧʣʝʥʠʝ, ʨʘʟʛʦʥ ʜʦ 

ʥʫʞʥʦʡ ʩʢʦʨʦʩʪʠ), ʥʘ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ, ʣʠʙʦ ʟʘʭʚʘʪʳʚʘʝʪ ʫʞʝ ʛʦʪʦʚʳʡ ʧʦʪʦʢ, ʧʦ ʩʣʫ-

ʯʘʶ ʦʢʘʟʘʚʰʠʡʩʷ ʧʦʙʣʠʟʦʩʪʠ, ʯʪʦ ʛʦʨʘʟʜʦ ʵʢʦʥʦ-

ʤʠʯʥʝʝ ʠ ʙʳʩʪʨʝʝ. 

5. ʆʙʲʝʜʠʥʝʥʠʝ ʥʫʢʣʦʥʦʚ ʚ ʘʪʦʤʳ, ʤʦʣʝʢʫʣʳ. 

ʎʠʨʢʫʣʠʨʫʶʱʘʷ ʚ ʥʫʢʣʦʥʘʭ ʵʥʝʨʛʠʷ ʧʦ ʨʘʥʝʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʩʭʝʤʘʤ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ ʪʦʣʴʢʦ ʧʦ-

ʯʪʠ. ɺʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ, ʢʦʪʦ-

ʨʘʷ ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʙʣʠʞʘʡʰʝʛʦ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠ ʦʪʜʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɼʣʷ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʥʫʢʣʦʥʦʚ ʩʦʟʜʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʳʙʨʘʩʳ-

ʚʘʝʤʘʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʥʝʨʛʠʷ ʦʜʥʦʛʦ ʥʫʢʣʦʥʘ ʷʚ-

ʣʷʝʪʩʷ ʟʘʙʠʨʘʝʤʦʡ ʜʣʷ ʜʨʫʛʦʛʦ ʥʫʢʣʦʥʘ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʠ ʧʦʪʦʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʙʦʣʝʝ 

ʦʪʜʘʣʝʥʥʳʭ ʦʨʙʠʪʘʭ, ʯʝʤ ʦʩʥʦʚʥʳʝ ʵʥʝʨʛʦʧʦʪʦʢʠ ʚ 

ʩʘʤʠʭ ʥʫʢʣʦʥʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʚʷʟʴ ʥʫʢʣʦʥʦʚ ʯʝ-

ʨʝʟ ʦʪʜʘʣʝʥʥʳʝ ʧʦʪʦʢʠ ʦʙʨʘʟʫʝʪʩʷ ʠ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʘ. 

ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʚ ʘʪʦʤʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʨʦʪʦ-

ʥʦʚ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʦʨʙʠʪ ʵʣʝʢʪʨʦʥ-ʧʦʪʦʢʦʚ, 

ʦʙʱʠʭ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʪʦʥʦʚ. ɺ ʫʩʪʦʡʯʠʚʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥ-ʧʦʪʦʢʦʚ ʨʘʚʥʦ ʢʦʣʠ-

ʯʝʩʪʚʫ ʧʨʦʪʦʥʦʚ.  

ɺʦʟʤʦʞʝʥ ʪʘʢʞʝ ʦʙʤʝʥ ʵʣʝʢʪʨʦʥ-ʧʦʪʦʢʘʤʠ 

ʤʝʞʜʫ ʘʪʦʤʘʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʩʪʫʧʘʝʪ ʤʦʣʝʢʫ-

ʣʷʨʥʘʷ ʩʚʷʟʴ, ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʬʠʟʠʢʦʡ. ʀ ʜʘʣʝʝ ï ʧʦ ʟʘʢʦʥʘʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʬʠʟʠʢʠ.  

 

ʕʥʝʨʛʠʷ ʠ ʘʥʪʠʵʥʝʨʛʠʷ 
ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʧʨʠ ʚʳʙʨʦʩʝ ʠʟ ʥʫʣʝʚʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʝʚʠʪʘʮʠʠ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʘʷ ʵʥʝʨʛʠʷ ʜʝʣʠʪʩʷ ʥʘ ʵʥʝʨʛʠʶ ʠ ʘʥʪʠʵʥʝʨʛʠʶ.  

 
ʈʠʩ. 12 ï ʈʘʟʜʝʣʝʥʠʝ ʥʘ ʵʥʝʨʛʠʶ ʠ ʘʥʪʠʵʥʝʨʛʠʶ 

 

ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʥʘ ʧʝʨʚʳʡ ʠ ʧʦʢʘ ʝʜʠʥ-

ʩʪʚʝʥʥʳʡ ʚʟʛʣʷʜ, ʢʨʦʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ 

ʚʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ. ɸ ʝʱʝ 

ʪʦʯʥʝʝ ï ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʦʨʪʦʛʦ-

ʥʘʣʴʥʳʭ ʧʦʪʦʢʦʚ. ʕʥʝʨʛʠʷ ʠʤʝʝʪ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʧʦʪʦʢʠ ʪʘʢʦʝ, ʯʪʦ ʦʜʠʥ ʧʦʪʦʢ ʥʝ 

ʪʦʣʴʢʦ ʨʦʞʜʘʝʪ, ʥʦ ʠ ʦʪʢʣʦʥʷʝʪ ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʝʤʫ 

ʧʦʪʦʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ çʧʨʘʚʠ-

ʣʦʤ ʧʨʘʚʦʡ ʨʫʢʠè. 
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ʈʠʩ. 13 ï ɺʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ ʠ ʘʥʪʠʵʥʝʨʛʠʠ 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʘʥʪʠʵʥʝʨʛʠʠ ʦʜʠʥ ʧʦʪʦʢ ʧʦ-

ʨʦʞʜʘʝʪ ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʝʤʫ ʧʦʪʦʢ ʠ ʦʪʢʣʦʥʷʝʪ ʝʛʦ 

ʜʚʠʞʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʤ çʧʨʘʚʠʣʦʤ 

ʣʝʚʦʡ ʨʫʢʠè. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʞʝ ʩʘʤʦ ʜʚʠʞʝʥʠʝ ʵʥʝʨʛʠʠ 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʬʣʫʢʪʘʮʠʠ. ɺ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦ-

ʨʦʥʫ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʦʣʴʮʘ ʵʥʝʨʛʠʠ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʩʦʟʜʘʶʪ ʚʟʘʠʤʥʦ ʦʪʪʘʣʢʠʚʘʶʱʠʝʩʷ ʧʦʪʦʢʠ 

ʵʥʝʨʛʠʠ ʠ ʘʥʪʠʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʵʥʝʨʛʠʶ ʦʜʥʦʛʦ 

ʟʥʘʢʘ ʧʨʦʧʫʩʢʘʶʪ ʩʚʦʙʦʜʥʦ ʪʘʢ, ʢʘʢ ʠ ʜʦʣʞʥʳ ʧʨʦ-

ʧʫʩʢʘʪʴ (ʚ ʩʚʦʝʤ ʠʟʤʝʨʝʥʠʠ). ɿʘʤʝʪʠʤ, ʯʪʦ ʘʥʪʠ-

ʵʥʝʨʛʠʶ ʤʳ ʥʝ ʤʦʞʝʤ ʦʙʥʘʨʫʞʠʪʴ ʥʠʢʘʢ, ʧʦ-

ʩʢʦʣʴʢʫ ʚʩʝ ʥʘʰʠ ʩʝʥʩʦʨʳ-ʜʘʪʯʠʢʠ ʠ ʧʨʠʙʦʨʳ ʫʞʝ 

ʩʦʩʪʦʷʪ ʠʟ ʵʥʝʨʛʠʠ. ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ 

ʜʚʫʤʷ ʚʠʜʘʤʠ ʵʥʝʨʛʠʠ ʧʨʝʛʨʘʜʘ, ʢʦʪʦʨʫʶ ʤʳ ʥʘʟʳ-

ʚʘʝʤ ʥʝʚʠʜʠʤʦʡ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʝʝ ʚʦʦʙʱʝ ʥʠʢʘʢ 

ʥʝʚʦʟʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ. ʅʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʪʘʢʘʷ 

ʧʨʝʛʨʘʜʘ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʠʤʝʥʥʦ ʦʥʘ ʜʝʣʠʪ 

ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʟʝʨʢʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ ʵʥʝʨʛʠʷ ʠ ʘʥʪʠʵʥʝʨʛʠʷ ʚʩʝʛʜʘ ʩʦʩʝʜ-

ʩʪʚʫʶʪ ʨʷʜʦʤ ʟʝʨʢʘʣʴʥʦ ʚ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ, ʥʦ ʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘ-

ʶʪʩʷ. ɿʝʨʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʠʭʨʝʚʳʭ ʢʦʣʝʮ 

ʵʥʝʨʛʠʠ ʠ ʘʥʪʠʵʥʝʨʛʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʤʝʥʥʦ ʪʘʢ, ʢʘʢ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 14, ʧʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʢʦʣʴʮʘʤʠ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠʪʷʞʝʥʠʝ (ʚʩʧʦʤʥʠʤ ʵʬʬʝʢʪ ʧʨʠʪʷʞʝ-

ʥʠʷ ʜʚʫʭ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʚ 

ʦʜʥʫ ʩʪʦʨʦʥʫ). ʊʦ ʝʩʪʴ ʚʦʟʥʠʢʘʝʪ ʫʩʪʦʡʯʠʚʘʷ 

ʩʚʷʟʢʘ. 

 
ʈʠʩ. 14 ï ɹʘʨʴʝʨ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ ʠ ʘʥʪʠʵʥʝʨʛʠʝʡ 
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ʌʠʟʠʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ɺʝʨʥʝʤʩʷ ʝʱʝ ʨʘʟ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʨʘʩʩʤʦʪ-

ʨʠʤ ʧʨʦʮʝʩʩ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩ ʫʯʝʪʦʤ ʫʧʦʤʷʥʫ-

ʪʳʭ ʩʠʣ ʨʝʚʠʪʘʮʠʠ ʠ ʛʨʘʚʠʪʘʮʠʠ. ʅʦ ʚʥʘʯʘʣʝ ʥʝ-

ʩʢʦʣʴʢʦ ʩʣʦʚ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʛʠʧʦʪʝʟʝ ʤʝʭʘʥʠʟʤʘ 

ʜʝʡʩʪʚʠʷ ʨʝʚʠʪʘʮʠʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʧʨʠ ʚʳʙʨʦʩʝ 

ʨʝʚʠʪʘʮʠʝʡ ʠʟ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʵʥʝʨʛʠʠ ʦʙʨʘʟʫ-

ʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʧʨʠʛʨʘʥʠʯʥʘʷ ʦʙʣʘʩʪʴ, ʧʨʝʜʩʪʘʚʣʷ-

ʶʱʘʷ ʩʦʙʦʡ ʚʠʭʨʝʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ. ʇʦ ʘʥʘ-

ʣʦʛʠʠ ʩ ʯʝʨʥʦʡ ʜʳʨʦʡ, ʛʜʝ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦ-

ʪʦʨʘʷ ʧʨʠʛʨʘʥʠʯʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ 

ʥʫʣʝʚʦʝ ʠʟʤʝʨʝʥʠʝ, ʢʦʪʦʨʫʶ ʤʳ, ʩʦʙʩʪʚʝʥʥʦ, ʠ 

ʥʘʙʣʶʜʘʝʤ ʚ ʚʠʜʝ ʯʝʨʥʦʛʦ ʰʘʨʘ. ʉʫʜʷ ʧʦ ʩʥʠʤʢʘʤ 

ʦʙʣʘʩʪʝʡ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʢʨʫʞʘʶʱʠʭ 

ʯʝʨʥʳʝ ʜʳʨʳ, ʚ ʤʦʤʝʥʪ ʟʘʭʚʘʪʘ ʯʝʨʥʦʡ ʜʳʨʦʡ 

ʟʚʝʟʜʥʳʭ ʩʢʦʧʣʝʥʠʡ ʦʙʨʘʟʫʶʪʩʷ ʩʧʠʨʘʣʝʚʠʜʥʳʝ 

ʚʦʨʦʥʢʠ, ʷʚʥʦ ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʘʤʦʡ ʯʝʨ-

ʥʦʡ ʜʳʨʝ ʧʨʦʠʩʭʦʜʠʪ ʚʠʭʨʝʚʦʝ ʚʨʘʱʝʥʠʝ. ɺʦʟ-

ʤʦʞʥʦ, ʯʪʦ ʟʜʝʩʴ ʩʠʥʭʨʦʥʥʦ ʠ ʩʠʤʤʝʪʨʠʯʥʦ ʧʨʦʠʩ-

ʭʦʜʠʪ ʜʚʦʡʥʦʝ ʚʠʭʨʝʚʦʝ ʚʨʘʱʝʥʠʝ ʜʚʫʭ ʩʚʝʨʭʧʣʦʪ-

ʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʚʪʷʛʠʚʘʝʪ ʚ ʩʝʙʷ ʢʘʢ 

ʵʥʝʨʛʠʶ, ʪʘʢ ʠ ʘʥʪʠʵʥʝʨʛʠʶ, ʩʦʝʜʠʥʷʷ ʠʭ ʚ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʫʶ ʵʥʝʨʛʠʶ ʙʝʟ ʘʪʨʠʙʫʪʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʥʫʣʝʚʦʤ ʠʟʤʝʨʝʥʠʠ. 

 
ʈʠʩ. 15 ï ʂ ʛʠʧʦʪʝʟʝ ʦ ʚʠʭʨʝʚʦʤ ʚʨʘʱʝʥʠʠ ʚ ʯʝʨʥʦʡ ʜʳʨʝ ʩʚʝʨʭʧʣʦʪʥʦʡ ʵʥʝʨʛʠʠ 

 

ɸʥʘʣʦʛʠʯʥʦʝ ʜʚʦʡʥʦʝ ʚʠʭʨʝʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʚʝʨʦʷʪʥʦ, ʩʦʟʜʘʝʪʩʷ ʧʨʠ ʦʙʨʘʪʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʪʦ-

ʨʦʝ ʨʘʟʜʝʣʷʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʵʥʝʨʛʠʶ ʥʫʣʝʚʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʥʘ çʧʦʣʦʞʠʪʝʣʴʥʫʶè ʠ çʦʪʨʠʮʘʪʝʣʴ-

ʥʫʶè, ʚʳʙʨʘʩʳʚʘʷ ʝʝ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʢʦʣʝʮ 

ʚʠʭʨʝʡ (ʩʤ. ʨʠʩ 12). ʊʫʪ ʪʦʯʢʘ ʧʝʨʝʭʦʜʘ ʥʘʭʦʜʠʪʩʷ 

ʚ ʮʝʥʪʨʝ ʚʠʭʨʝʡ. ʕʥʝʨʛʠʷ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʠʟ ʚʠʭʨʝʡ 

ʢʘʢ ʚ ʪʫ, ʪʘʢ ʠ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʵʥʝʨʛʠʷ, ʚʳʙʨʦʰʝʥʥʘʷ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ (ʘʢʪʠʚʠʨʦ-

ʚʘʥʥʘʷ), ʩʪʘʥʦʚʠʪʩʷ çʧʨʘʚʦʨʫʢʦʡè, ʘ ʚ ʜʨʫʛʫʶ ʩʪʦ-

ʨʦʥʫ ï çʣʝʚʦʨʫʢʦʡè. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʯʝʨʥʦʡ 

ʜʳʨʳ, ʨʘʟʤʝʨʳ ʧʦʛʨʘʥʠʯʥʳʭ ʚʠʭʨʝʡ, ʚʳʙʨʘʩʳʚʘʶ-

ʱʠʭ ʵʥʝʨʛʠʶ, ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʳ, ʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʚʝʣʠʢʦ. ɼʣʷ ʥʘʙʣʶʜʘʪʝʣʷ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʠʪʫʘʮʠʷ 

ʫʜʠʚʠʪʝʣʴʥʘ ʪʝʤ, ʯʪʦ ʦʥ ʥʝ ʚʠʜʠʪ ʩʘʤʠʭ ʪʦʯʝʢ ʥʫ-

ʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʕʥʝʨʛʠʷ ʚʦʟʥʠʢʘʝʪ ʥʠʦʪʢʫʜʘ. 

ʊʦʯʢʠ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʝʟʜʝ, ʠ 

ʥʠʛʜʝ. çʇʨʘʚʦʨʫʢʘʷè ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʣʷʝʪ ʥʘʰ ʤʠʨ, ʘ 

çʣʝʚʦʨʫʢʘʷè - ʘʥʪʠʤʠʨ. ʈʘʩʱʝʧʣʷʶʱʠʝ ʵʥʝʨʛʠʶ 

ʚʠʭʨʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʝʚʠʪʘʮʠʠ.  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʧʨʠ F = Fʛʨ ï Fʨʝ < 0 ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʘʢʪʠʚʘʮʠʠ ʵʥʝʨʛʠʠ ʠ ʚʳʙʨʦʩ ʝʝ ʠʟ 

ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ. ʕʪʦʪ 

ʚʳʙʨʦʩ ʢʣʘʜʝʪ ʥʘʯʘʣʦ ʟʘʨʦʞʜʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ 

ʜʚʠʞʝʥʠʝʤ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚʨʝʤʷ (ʚʳʙʨʦʩ ʵʥʝʨʛʠʠ ï 

ʚʨʝʤʝʥʥʦʝ ʩʦʙʳʪʠʝ). ʇʦʯʪʠ ʦʜʥʦʤʦʤʝʥʪʥʦ ʟʘʨʦʞ-

ʜʘʶʱʝʝʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʭʦʜʠʪ ʩʪʘʜʠʠ ʨʘʟʚʝʨʪʳ-

ʚʘʥʠʷ ʚ ʧʝʨʚʦʝ, ʚʪʦʨʦʝ, ʪʨʝʪʴʝ ʠʟʤʝʨʝʥʠʝ. ʂʘʢ ʩʯʠ-

ʪʘʶʪ ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʢʠ, ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʯʝʪʚʝʨʪʦʝ 

ʠʟʤʝʨʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ. ɼʘ-

ʣʝʝ ʧʨʦʮʝʩʩ ʩʭʦʜʝʥ ʩ ʥʘʜʫʚʘʥʠʝʤ ʙʝʟʦʙʦʣʦʯʥʦʛʦ 

ʧʫʟʳʨʷ ʠʣʠ ʦʙʣʘʢʘ. ʅʫʣʝʚʦʝ ʠʟʤʝʨʝʥʠʝ ʪʝʧʝʨʴ ʫʞʝ 

ʥʝ ʚ ʦʜʥʦʡ ʪʦʯʢʝ, ʘ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʙʣʘʢʘ. ʊʦ ʝʩʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʚʳʙʨʘʩʳʚʘ-

ʶʱʠʭ ʵʥʝʨʛʠʶ, ʚʦʟʨʘʩʪʘʝʪ ʚ ʪʦʡ ʞʝ ʧʨʦʧʦʨʮʠʠ, ʚ 

ʢʘʢʦʡ ʦʙʲʝʤ ʦʙʣʘʢʘ ʩʦʜʝʨʞʠʪ ʪʦʯʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʪʦʯʢʦʡ. ʇʨʝʜʩʪʘʚʠʤ, ʩʢʦʣʴʢʦ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʳʭ ʦʙʣʘʢʦʚ ʪʝʧʝʨʴ ʩʪʘʣʦ. ʀ ʢʘʞʜʦʝ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʙʣʘʢʦ ʪʦʞʝ ʩʦʜʝʨʞʠʪ ʦʙʲʝʤ ʩ ʪʦʯ-

ʢʘʤʠ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. 
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ʈʠʩ. 16 ï ʆʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ 

 

ʗʚʣʝʥʠʝ ʥʘʧʦʤʠʥʘʝʪ ʧʨʦʮʝʩʩ ʢʠʧʝʥʠʷ, ʥʦ ʚ ʛʦ-

ʨʘʟʜʦ ʙʦʣʝʝ ʢʨʫʪʦʡ ʩʪʝʧʝʥʠ. ɸʢʪʠʚʠʨʦʚʘʥʥʘʷ ʵʥʝʨ-

ʛʠʷ ʧʦʯʪʠ ʥʝ ʠʤʝʝʪ ʧʣʦʪʥʦʩʪʠ. ɻʨʘʚʠʪʘʮʠʷ ʨʝʟʢʦ ʧʘ-

ʜʘʝʪ ʧʦʯʪʠ ʜʦ ʥʫʣʷ. ʈʝʚʠʪʘʮʠʷ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʧʨʝʞ-

ʥʝʤ ʫʨʦʚʥʝ, ʧʦʣʥʦʩʪʴʶ ʜʦʤʠʥʠʨʫʝʪ. ʄʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʣʘʚʠʥʦʦʙʨʘʟʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʦʙ-

ʨʝʪʝʪ ʚʟʨʳʚʥʦʡ ʭʘʨʘʢʪʝʨ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʵʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʵʥʝʨʛʠʠ. ɺʝʜʴ ʚ ʩʘʤʳʭ 

ʜʘʣʴʥʠʭ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʫʛʦʣʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʦʪʢʨʳʚʘʶʪʩʷ ʩʚʦʠ ʪʦʯʢʠ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʚʳ-

ʙʨʘʩʳʚʘʶʱʠʝ ʵʥʝʨʛʠʶ. ʇʦʩʪʝʧʝʥʥʦ ʧʣʦʪʥʦʩʪʴ 

ʵʥʝʨʛʠʠ ʚʦʟʨʘʩʪʘʝʪ. ɺʩʪʫʧʘʶʪ ʚ ʜʝʡʩʪʚʠʝ ʩʚʦʡʩʪʚʘ 

ʚʷʟʢʦʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ. ʅʘʯʠʥʘʶʪʩʷ ʟʘʚʠʭʨʝʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʱʝʩʪʚʘ. ʉ ʨʦʩʪʦʤ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨ-

ʛʠʠ, ʩʚʷʟʘʥʥʦʡ ʚ ʚʝʱʝʩʪʚʝ, ʨʘʩʪʝʪ ʛʨʘʚʠʪʘʮʠʷ ʠ ʜʠ-

ʥʘʤʠʢʘ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. 

ɼʘʣʴʥʝʡʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʚʝ-

ʱʝʩʪʚʝ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʦʥʦʚ ʚ ʘʪʦ-

ʤʘʭ. çɺʦʜʦʨʦʜ ð ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʵʣʝ-

ʤʝʥʪ ʚʦ ɺʩʝʣʝʥʥʦʡ[5]. ʅʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 

ʦʢʦʣʦ 88,6 % ʚʩʝʭ ʘʪʦʤʦʚ (ʦʢʦʣʦ 11,3 % ʩʦʩʪʘʚ-

ʣʷʶʪ ʘʪʦʤʳ ʛʝʣʠʷ, ʜʦʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚʤʝʩʪʝ 

ʚʟʷʪʳʭ ʵʣʝʤʝʥʪʦʚ ð ʧʦʨʷʜʢʘ 0,1 %)[6]. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚʦʜʦʨʦʜ ð ʦʩʥʦʚʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʟʚʸʟʜ ʠ 

ʤʝʞʟʚʸʟʜʥʦʛʦ ʛʘʟʘ. ɺ ʫʩʣʦʚʠʷʭ ʟʚʸʟʜʥʳʭ ʪʝʤʧʝʨʘ-

ʪʫʨ (ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʉʦʣʥʮʘ 

~ 6000 ÁC) ʚʦʜʦʨʦʜ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʧʣʘʟʤʳ, ʚ 

ʤʝʞʟʚʸʟʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʪʦʪ ʵʣʝʤʝʥʪ ʩʫʱʝ-

ʩʪʚʫʝʪ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʤʦʣʝʢʫʣ, ʘʪʦʤʦʚ ʠ ʠʦʥʦʚ 

ʠ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʳʝ ʦʙʣʘʢʘ, ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʨʘʟʤʝʨʘʤ, ʧʣʦʪʥʦʩʪʠ 

ʠ ʪʝʤʧʝʨʘʪʫʨʝè ð ʮʠʪʘʪʘ ʠʟ ɺʠʢʠʧʝʜʠʠ. ʇʨʦʮʝʩʩ 

ʦʙʲʝʜʠʥʝʥʠʷ ʘʪʦʤʦʚ ʚ ʤʦʣʝʢʫʣʳ ʠ ʚ ʩʪʨʫʢʪʫʨʥʳʝ 

ʦʙʲʝʢʪʳ ʚʧʣʦʪʴ ʜʦ ʟʚʝʟʜ, ʧʣʘʥʝʪ ʠ ʚʩʝʣʝʥʥʳʭ ʭʦ-

ʨʦʰʦ ʠʟʚʝʩʪʝʥ. ʀ ʥʘʤ ʥʝʯʝʛʦ ʢ ʵʪʦʤʫ ʜʦʙʘʚʠʪʴ, 

ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʤ ʙʫʣʴʦʥʝ ʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʙʲʝʢ-

ʪʦʚ ʚʝʱʝʩʪʚʘ ʨʝʚʠʪʘʮʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʛʨʘʚʠʪʘ-

ʮʠʝʡ, ʠʥʘʯʝ ʚʩʝʣʝʥʥʳʝ ʙʳ ʥʝ ʨʘʟʙʝʛʘʣʠʩʴ, ʘ ʙʳʩʪʨʦ 

ʩʭʣʦʧʥʫʣʠʩʴ. 

ɸ ʪʝʧʝʨʴ ʚʝʨʥʝʤʩʷ ʝʱʝ ʨʘʟ ʢ ʨʠʩ.14 ʠ ʩʜʝʣʘʝʤ 

ʚʘʞʥʳʡ ʚʳʚʦʜ. ɻʨʘʚʠʪʘʮʠʷ ʩʪʷʛʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʵʥʝʨʛʠʶ, ʥʦ ʠ ʘʥʪʠʵʥʝʨʛʠʶ. ʉʦʝʜʠʥʝʥʠʝ ʵʥʝʨʛʠʠ ʠ 

ʘʥʪʠʵʥʝʨʛʠʠ ʯʝʨʝʟ ʥʝʚʠʜʠʤʳʡ ʙʘʨʴʝʨ ʧʨʦʠʟʦʡʜʝʪ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʝʱʝʩʪʚʦ ʜʦʩʪʠʛʥʝʪ ʢʨʠʪʠʯʝʩʢʦʡ 

ʤʘʩʩʳ, ʢʦʛʜʘ ʛʨʘʚʠʪʘʮʠʷ ʧʨʝʦʜʦʣʝʝʪ ʨʝʚʠʪʘʮʠʶ. 

ʕʥʝʨʛʠʷ ʙʘʣʘʥʩʠʨʫʝʪʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʥʫʣʝʚʦʝ ʠʟ-

ʤʝʨʝʥʠʝ. ʏʪʦ ʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʯʝʨʥʳʭ ʜʳʨʘʭ. 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ 

ɺ ʦʩʥʦʚʝ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʣʝʞʠʪ 

ʛʨʘʚʠʪʘʮʠʷ. ʇʨʠʨʦʜʫ ʛʨʘʚʠʪʘʮʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ 

ʬʠʟʠʢʘ ʥʝ ʦʙʲʷʩʥʷʝʪ, ʘ ʣʠʰʴ ʧʨʠʥʠʤʘʝʪ ʢʘʢ ʜʘʥ-

ʥʦʩʪʴ, ʫʢʘʟʳʚʘʷ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʛʨʘʚʠʪʘʮʠʠ ʦʪ 

ʤʘʩʩʳ ʪʝʣ. ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʷ ʷʚ-

ʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ. ʆʥʘ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ ʪʝʣ, ʚ ʢʦʪʦʨʳʝ ʪʨʘʥʩ-

ʬʦʨʤʠʨʫʝʪʩʷ ʵʥʝʨʛʠʷ, ʚʩʝ ʙʦʣʝʝ ʫʧʣʦʪʥʷʝʤʘʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ. ʇʦʢʘʞʝʤ, ʯʪʦ ʙʦʣʝʝ ʛʣʫʙʦ-

ʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʳ ʛʨʘʚʠʪʘʮʠʠ ʥʝ ʠʟʤʝʥʷʝʪ 

ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʟʘʢʦʥʝ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝ-

ʥʠʷ. 
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ʈʠʩ. 17 ï ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʪʦʯʝʢ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝ-

ʥʠʷ ʚ ʮʝʥʪʨʘʭ ʤʘʩʩ 

 

ʇʫʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤʝʝʤ ʜʚʘ ʪʝʣʘ ɸ ʠ ɺ. ʅʘ 

ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʛʨʘʚʠʪʘʮʠʠ, ʩʪʨʝʤʷ-

ʱʘʷʩʷ ʩʚʝʨʥʫʪʴ ʪʝʣʘ ʚ ʥʫʣʝʚʦʝ ʠʟʤʝʨʝʥʠʝ, ʥʘʭʦʜʷ-

ʱʝʝʩʷ ʚ ʪʦʯʢʘʭ ʮʝʥʪʨʘ ʤʘʩʩ ʢʘʞʜʦʛʦ ʪʝʣʘ. ʇʦʜʯʝʨʢ-

ʥʝʤ, ʯʪʦ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʩʩʳ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʪʝʣ ʨʝʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʚ 

ʥʫʣʝʚʦʝ ʠʟʤʝʨʝʥʠʝ ʥʝʚʦʟʤʦʞʝʥ (ʧʦʠʩʢ ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʭ ʯʝʨʥʳʭ ʜʳʨ ʧʦʢʘ ʥʠ ʢ ʯʝʤʫ ʥʝ ʧʨʠʚʝʣ. 

ʍʦʪʷ: çɺ 1996 ʛ. ʩʪʨʫʥʥʳʝ ʪʝʦʨʝʪʠʢʠ ʕʥʜʨʶ 

ʉʪʨʦʤʠʥʜʞʝʨ ʠ ʂʫʤʨʫʥ ɺʘʬʘ (ʘʥʛʣ.)ʨʫʩʩʢ., ʦʧʠʨʘ-

ʷʩʴ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʉʘʩʩʢʠʥʜʘ ʠ ʉʝʥʘ, 

ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʘʙʦʪʫ çʄʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ 

ʵʥʪʨʦʧʠʠ ɹʝʢʝʥʰʪʝʡʥʘ ʠ ʍʦʢʠʥʛʘè. ɺ ʵʪʦʡ ʨʘʙʦʪʝ 

ʉʪʨʦʤʠʥʜʞʝʨʫ ʠ ɺʘʬʝ ʫʜʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦ-

ʨʠʶ ʩʪʨʫʥ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʣʘʩʩʘ ʯʸʨʥʳʭ ʜʳʨéɼʘʞʝ 

ʐʝʣʜʦʥ ɻʣʵʰʦʫ, ʅʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ ʧʦ ʬʠʟʠʢʝ ʠ 

ʫʙʝʞʜʸʥʥʳʡ ʧʨʦʪʠʚʥʠʢ ʪʝʦʨʠʠ ʩʪʨʫʥ ʚ 1980-ʝ ʛʛ., 

ʧʨʠʟʥʘʣʩʷ ʚ ʠʥʪʝʨʚʴʶ ʚ 1997 ʛ., ʯʪʦ çʢʦʛʜʘ ʩʪʨʫʥ-

ʥʳʝ ʪʝʦʨʝʪʠʢʠ ʛʦʚʦʨʷʪ ʦ ʯʸʨʥʳʭ ʜʳʨʘʭ, ʨʝʯʴ ʠʜʸʪ 

ʝʜʚʘ ʣʠ ʥʝ ʦ ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʷʭ, ʠ ʵʪʦ ʚʧʝʯʘʪ-

ʣʷʝʪè ï ʮʠʪʘʪʘ ʠʟ ɺʠʢʠʧʝʜʠʠ). ʀ, ʭʦʪʷ ʛʨʘʚʠʪʘʮʠʷ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʪʝʣʘ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ, ʟʥʘʯʠʤʳʤʠ ʜʣʷ 

ʩʠʩʪʝʤʳ ʠʟ ʜʚʫʭ ʪʝʣ ʙʫʜʫʪ ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʚʝʢ-

ʪʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʮʝʥ-

ʪʨʳ ʪʝʣ (ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ). ʇʦ-

ʩʢʦʣʴʢʫ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʠʩʪʝʤʝ ʠʟ ʜʚʫʭ ʪʝʣ ʩʠʣʳ 

ʦʜʥʦʨʦʜʥʳ, ʪʦ ʦʥʠ ʥʝ ʥʝʟʘʚʠʩʠʤʳ, ʘ ʚʟʘʠʤʦʚʣʠʷʶ-

ʱʠʝ. ʉʠʣʳ Fʛʨ(+ɸ) ʠ Fʛʨ(-B) ʚʟʘʠʤʥʦ ʫʩʠʣʠʚʘʶʪ 

ʧʨʠʪʷʞʝʥʠʝ ʜʚʫʭ ʪʝʣ, ʘ ʨʘʟʲʝʜʠʥʷʶʱʠʝ ʩʠʣʳ Fʛʨ(-

ɸ) ʠ Fʛʨ(+B) ʚʟʘʠʤʥʦ ʢʦʤʧʝʥʩʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺ 

ʩʢʘʣʷʨʥʦʤ ʚʠʜʝ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʪʘʢ: 

 

F = Fʛʨ(+ɸ) + Fʛʨ(-ɺ) ï [Fʛʨ(-ɸ) ï Fʛʨ(+B)] > 0 

 

ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʩʦʙʣʶʜʘʝʪʩʷ. 

ɺ ʩʠʩʪʝʤʝ ʪʝʣ ʪʦʯʢʠ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʦʟ-

ʥʠʢʘʶʪ ʚ ʮʝʥʪʨʘʭ ʤʘʩʩ ʩʠʩʪʝʤʳ ʪʝʣ. ʊʘʢ ʥʘ ʨʠʩʫʥʢʝ 

ʚ ʩʠʩʪʝʤʝ ʠʟ ʪʝʣ ɸ, ɺ ʠ ʉ ʮʝʥʪʨ ʤʘʩʩ ʎʄ ʷʚʣʷʝʪʩʷ 

ʪʦʯʢʦʡ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ.  

ɺʩʝʣʝʥʥʳʝ 

ɺʘʞʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʠʜʝʡ ʩʦʦʪʥʦʰʝʥʠʷ 

ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ 

ʚʩʝʣʝʥʥʦʡ. ʊʦ, ʯʪʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʵʥʝʨʛʦ-ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʚʩʝʣʝʥʥʦʡ ʤʦʞʝʪ ʨʘʩʰʠʨʷʪʴʩʷ, ʤʳ ʫʞʝ 

ʫʚʠʜʝʣʠ. ɿʥʘʝʤ ʪʘʢʞʝ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʦʚʝʱʝʩʪʚʣʝ-

ʥʠʝ ʵʥʝʨʛʠʠ. ɻʣʦʙʘʣʴʥʳʝ ʤʘʢʨʦʧʨʦʮʝʩʩʳ ʭʦʨʦʰʦ 

ʦʧʠʩʘʥʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʦʡ ʠ ʪʫʪ ʚʨʷʜ ʣʠ 

ʯʪʦ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ. ʅʦ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʜʝʪʘʣʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʭʦʪʝʣʦʩʴ ʙʳ ʦʩʪʘʥʦʚʠʪʴʩʷ. 

 ʇʝʨʚʠʯʥʘʷ ʨʘʩʱʝʧʣʝʥʥʘʷ ʘʤʦʨʬʥʘʷ ʵʥʝʨʛʠʷ 

ʘʙʩʦʣʶʪʥʦ ʪʝʤʥʘʷ. ʆʥʘ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʫʧʘ-

ʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ, ʟʘʜʘʥʥʦʤ ʧʦ ʚʝʩʴʤʘ ʩʣʘʙʦʡ 

ʠʥʝʨʮʠʠ ʨʝʚʠʪʘʮʠʝʡ. ʇʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʥʘ 

ʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʤʝʜʣʝʥʥʝʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ. ʃʶʙʦʡ 

ʩʚʝʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʠ ʚʠʙʨʘʮʠʶ, 

ʢʦʪʦʨʳʭ ʧʦʢʘ ʥʝʪ ʠ ʥʝ ʩʢʦʨʦ ʧʦʷʚʷʪʩʷ. ʉʘʤʦʨʘʟʛʦʥ 

ʵʥʝʨʛʠʠ ʝʱʝ ʚʧʝʨʝʜʠ. (ʂʘʢ ʥʝ ʚʩʧʦʤʥʠʪʴ ʧʠʩʘʥʠʝ, 

ʯʪʦ ʢʦʛʜʘ ɺʩʝʚʳʰʥʠʡ ʥʘʯʘʣ ʪʚʦʨʠʪʴ ʵʪʦʪ ʤʠʨ, ʙʳʣʘ 

çʪʴʤʘ ʥʘʜ ʙʝʟʜʥʦʶè). ʇʦʵʪʦʤʫ ʠʜʝʠ ʥʝʢʦʪʦʨʳʭ ʘʚ-

ʪʦʨʦʚ ʪʝʦʨʠʡ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʥʝʜʨʘʭ ʟʚʝʟʜ ʥʝ ʠʤʝʶʪ ʦʩʥʦʚʘʥʠʡ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ 

ʟʚʝʟʜʳ ʢʘʢ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟ-

ʥʠʢʘʶʪ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʫʞʝ ʧʦʩʣʝ ʩʘʤʦʨʘʟ-

ʛʦʥʘ ʚʠʭʨʝʡ ʚ ʧʣʦʪʥʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʨʝʟʢʦʛʦ ʟʘʤʝʜʣʝʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ 

ʚʠʭʨʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʧʝʨʝʭʦʜʘ ʵʥʝʨʛʠʠ ʠʟ ʚʨʘʱʘ-

ʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ. ʊʦʣʴʢʦ ʪʦʛʜʘ 

ʚʦʟʤʦʞʥʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʡ ʵʥʝʨ-

ʛʠʠ ʚ ʚʠʜʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɺʳʩʦʢʦʪʝʤʧʝʨʘ-

ʪʫʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʝʩʪʴ ʧʣʦʪʥʳʝ ʩʛʫʩʪʢʠ 

https://ru.wikipedia.org/wiki/1996
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D1%80%D1%8E_%D0%A1%D1%82%D1%80%D0%BE%D0%BC%D0%B8%D0%BD%D0%B4%D0%B6%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D1%80%D1%8E_%D0%A1%D1%82%D1%80%D0%BE%D0%BC%D0%B8%D0%BD%D0%B4%D0%B6%D0%B5%D1%80
https://en.wikipedia.org/wiki/Cumrun_Vafa
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%B0%D1%84%D0%B0,_%D0%9A%D1%83%D0%BC%D1%80%D1%83%D0%BD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4_%D0%A1%D0%B0%D1%81%D1%81%D0%BA%D0%B8%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B0%D1%80%D1%82%D1%8C%D1%8F_%D0%A1%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BA%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD,_%D0%AF%D0%B0%D0%BA%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B8%D0%B2%D0%B5%D0%BD_%D0%A5%D0%BE%D0%BA%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%A7%D1%91%D1%80%D0%BD%D0%B0%D1%8F_%D0%B4%D1%8B%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%8D%D1%88%D0%BE%D1%83,_%D0%A8%D0%B5%D0%BB%D0%B4%D0%BE%D0%BD_%D0%9B%D0%B8
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B1%D0%B5%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%B5%D0%BC%D0%B8%D1%8F
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ɿɸʄɽɼʃɽʅʅʆʁ ʵʥʝʨʛʠʠ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʩʦʩʪʦ-

ʷʥʠʠ (ʚʠʙʨʘʮʠʶ ʪʦʞʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦ-

ʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ) ʠ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʝʱʝʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʩʧʘʜʘʶʪʩʷ 

ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʭʦʣʦʜʥʳʝ (ʠ ʪʝʤʥʳʝ), ʥʦ ʵʥʝʨʛʦʝʤ-

ʢʠʝ ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʨʦ-

ʩʪʳʝ ʩʪʨʫʢʪʫʨʳ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʵʥʝʨʛʝʪʠ-

ʢʦʡ (ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʠ ʚʠʙʨʘʮʠʝʡ). ʆʥʠ-ʪʦ ʠ 

ʩʦʟʜʘʶʪ ʩʚʝʪ (ʚʦʟʤʦʞʥʦ, ʯʝʨʝʟ ʚʳʭʦʜ ʚ ʯʝʪʚʝʨʪʦʝ 

ʠʟʤʝʨʝʥʠʝ, ʩʤ. ʚʳʰʝ). ʕʪʦʪ ʚʳʚʦʜ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʩʣʝʜʩʪʚʠʝʤ ʠʟʣʦʞʝʥʥʳʭ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʠʜʝʡ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʫʛʘʩʘʥʠʝ ʟʚʝʟʜ ʦʟʥʘʯʘʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʦ ʚʨʘʱʝʥʠʝ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʭ ʩʪʨʫʢʪʫʨ ʚʝʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʚ ʦʩʪʳʚʰʝʡ ʟʚʝʟʜʝ 

ʵʥʝʨʛʠʠ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʤʦʣʦʜʦʡ ʩʚʝʨʭʥʦ-

ʚʦʡ. ʆʜʥʘʢʦ ʥʘ ʩʪʘʜʠʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʦʚʝʱʝʩʪʚʣʝ-

ʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʛʜʘ ʩʦʟʜʘʶʪʩʷ ʝʱʝ ʧʨʦʩʪʳʝ ʠ ʤʝʜ-

ʣʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʳʷʚʣʷʝʪʩʷ ʟʚʝʟʜʦʧʦʜʦʙʥʦʝ ʚʝ-

ʱʝʩʪʚʦ ï ʧʣʘʟʤʘ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʪʘʢʦʡ ʞʝ, ʥʦ 

ʧʣʦʪʥʦʩʪʴ ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʧʨʠ ʦʙ-

ʨʘʟʦʚʘʥʠʠ ʟʚʝʟʜ, ʜʘ ʠ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʥʝ ʧʦʟʚʦ-

ʣʷʝʪ ʚʳʭʦʜʠʪʴ ʚ ʯʝʪʚʝʨʪʦʝ ʠʟʤʝʨʝʥʠʝ ʠ ʠʩʧʫʩʢʘʪʴ 

ʩʚʝʪ. ʅʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟ ʧʨʘʚʠʣʘ ʠ ʪʝʨʤʦ-

ʷʜʝʨʥʳʡ ʩʠʥʪʝʟ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʝʪʩʷ 

ʪʝʧʣʘ ʜʘʞʝ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʨʘʩʧʘʜʝ ʷʜʝʨ. ʕʪʦ ʧʨʦ-

ʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʠ ʵʥʝʨʛʠʠ, 

ʩʚʷʟʘʥʥʦʡ ʚʦ ʚʨʘʱʝʥʠʠ (ʩʥʠʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ), ʚ 

ʜʦʣʶ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʜʚʠʞʫʱʝʡʩʷ ʵʥʝʨʛʠʠ (ʩʢʦ-

ʨʦʩʪʴ ʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʠʟʙʳʪʦʢ ʵʥʝʨʛʠʠ 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚʦ ʚʥʝ). 

ɼʘʣʝʝ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʚʩʝʣʝʥʥʦʡ, ʚʩʝ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ ʙʫʜʝʪ ʦʚʝʱʝʩʪʚʣʷʪʴʩʷ ʚ ʪʚʝʨʜʳʭ ʪʝʣʘʭ. 

ɻʨʘʚʠʪʘʮʠʷ ʚʳʨʘʩʪʝʪ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʚʟʘʠʤ-

ʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʪʝʣ ʫʩʠʣʠʪʩʷ. ʋʞʝ ʩʝʡʯʘʩ ʚ ʢʘʞ-

ʜʦʡ ʛʘʣʘʢʪʠʢʝ ʚ ʮʝʥʪʨʝ ʤʘʩʩ ʦʙʨʘʟʫʶʪʩʷ ʯʝʨʥʳʝ 

ʜʳʨʳ ï ʪʝ ʩʘʤʳʝ ʪʦʯʢʠ ʥʫʣʝʚʦʛʦ ʠʟʤʝʨʝʥʠʷ.  

 
ʈʠʩ. 18 ï ʏʝʨʥʘʷ ʜʳʨʘ 

 

ɻʨʘʚʠʪʘʮʠʷ ʚ ʥʠʭ ʥʘʯʠʥʘʝʪ ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʜ 

ʨʝʚʠʪʘʮʠʝʡ ʠ ʵʥʝʨʛʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʝʜʠʥʷʷʩʴ ʩ ʘʥʪʠʵʥʝʨʛʠʝʡ. ɻʘʣʘʢ-

ʪʠʢʘ ï ʵʪʦ ʠʤʝʥʥʦ ʪʦ ʩʢʦʧʣʝʥʠʝ ʪʝʣ, ʢʦʪʦʨʦʝ ʦʙʨʘ-

ʟʫʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʦʙʱʫʶ ʤʘʩʩʫ, ʛʜʝ ʚ ʮʝʥʪʨʝ ʚʦʟ-

ʤʦʞʝʥ ʨʝʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʚ ʥʫʣʝʚʦʝ ʠʟʤʝʨʝʥʠʝ. ɸ 

ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʚʦʙʦʜ-

ʥʦʡ ʵʥʝʨʛʠʠ ʥʘʯʥʝʪʩʷ ʩʚʦʨʘʯʠʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺʦ ʚʩʝʡ ʚʩʝʣʝʥʥʦʡ. ʌʠʟʠʯʝʩʢʠ ʵʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʙʣʠʞʝʥʠʝ ʛʘʣʘʢʪʠʢ, ʦʨʙʠʪ ʟʚʝʟʜ ʠ 

ʧʣʘʥʝʪ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʨʘʟʨʫʰʠʪʩʷ. ɸ ʯʘʩʪʴ ʩʭʣʦʧ-

ʥʝʪʩʷ ʚ ʯʝʨʥʳʭ ʜʳʨʘʭ. ʈʘʟʨʫʰʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʳ-

ʩʚʦʙʦʜʷʪ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʦʧʷʪʴ ʫʚʝʣʠʯʠʪ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ. ʅʦ ʩʪʫʧʝʥʯʘʪʳʡ ʧʨʦʮʝʩʩ ʩʭʣʦʧʳʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʦʩʪʘʥʦʚʠʪʴ. 



70 PHYSICS AND MATHEMATICS/ Ⱥ¦olloquium - journal Ȼ# 7,2017  

 

 
ʈʠʩ. 19 ï ʎʠʢʣ ʚʩʝʣʝʥʥʦʡ 

 

ʏʪʦ ʙʫʜʝʪ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ? 

ʅʝʢʦʪʦʨʳʝ ʵʟʦʪʝʨʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʧʦʩʣʝ çʙʳʪʠʷè ʩʪʦʣʴʢʦ ʞʝ ʙʫʜʝʪ ʜʣʠʪʴʩʷ çʥʝ-

ʙʳʪʠʝè. ɸ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚ-

ʣʷʝʪ ʯʠʩʣʦ ʟʝʤʥʳʭ ʣʝʪ ʩ ʧʷʪʥʘʜʮʘʪʴʶ ʟʥʘʢʘʤʠ. 

ɽʩʣʠ ʝʩʪʴ, ʯʝʤ ʠʟʤʝʨʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʝʙʳʪʠʷ, ʪʦ 

ʚʨʝʤʷ ʥʝ ʠʩʯʝʟʥʝʪ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʅʦ ʚʨʷʜ ʣʠ ʦʥʦ 

ʙʫʜʝʪ ʯʪʦ-ʪʦ ʟʥʘʯʠʪʴ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʩʦʙʳʪʠʡ. 

 

ɺʘʞʥʳʝ ʩʣʝʜʩʪʚʠʷ 

1. ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʜʣʷ ʜʦʩʪʫʧʥʳʭ 
ʥʘʤ ʠʟʤʝʨʝʥʠʡ, ʧʨʠ ʚʩʝʡ ʤʘʩʰʪʘʙʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʫʛʘʩʘʥʠʷ ʚʩʝʣʝʥʥʳʭ, ʥʝ ʥʘʨʫʰʘ-

ʝʪʩʷ. ʅʘʧʨʦʪʠʚ, ʟʥʘʥʠʝ ʪʦʛʦ, ʦʪʢʫʜʘ ʵʥʝʨʛʠʷ ʚʦʟʥʠ-

ʢʘʝʪ ʠ ʢʫʜʘ ʠʟ ʥʘʰʠʭ ʠʟʤʝʨʝʥʠʡ ʫʭʦʜʠʪ, ʝʱʝ 

ʙʦʣʴʰʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʟʳʙʣʝʤʦʩʪʴ ʵʪʦʛʦ ʟʘʢʦʥʘ 

ʚʥʝ ʢʨʠʪʠʯʝʩʢʠʭ ʪʨʘʥʩʬʝʨʪʥʳʭ ʪʦʯʝʢ ʥʫʣʝʚʦʛʦ ʠʟ-

ʤʝʨʝʥʠʷ. ɿʘʢʦʥ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʠ ʜʦʚʝʨʷʪʴ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʚʦ ʚʩʝʤ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʨʦʤʝ 

ʥʘʯʘʣʴʥʦʛʦ ʠ ʢʦʥʝʯʥʦʛʦ ʧʝʨʠʦʜʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʚʩʝʣʝʥʥʳʭ. ɸ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʡ ʦʮʝʥʢʠ ʪʨʘʥʩʬʝʨʪʘ ʵʥʝʨʛʠʠ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʫʣʝ-

ʚʳʤ ʠʟʤʝʨʝʥʠʝʤ, ʟʘʢʦʥ ʙʫʜʝʪ ʧʨʠʤʝʥʠʤ ʠ ʪʘʤ. 

2. ɽʩʣʠ ʤʳ ʜʦʧʫʩʢʘʝʤ ʧʨʝʜʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝ-
ʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʪʨʝʪʴʝʤ ʠʟʤʝʨʝʥʠʠ, ʪʦ ʤʳ ʦʙʷʟʘʥʳ 

ʜʦʧʫʩʪʠʪʴ ʧʨʝʜʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʤʘʩʩʳ ʠ ʵʥʝʨ-

ʛʠʠ. ʇʦʩʢʦʣʴʢʫ ʵʥʝʨʛʠʷ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʚʠʭʨʷʭ ʟʘ 

ʩʯʝʪ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ. ʀ ʪʦʣʴʢʦ ʚ ʯʝʪ-

ʚʝʨʪʦʤ ʠʟʤʝʨʝʥʠʠ, ʛʜʝ ʩʢʦʨʦʩʪʴ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ, 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʤʘʩʩʳ ʠ ʵʥʝʨ-

ʛʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʯʝʨʥʳʝ ʜʳʨʳ ʩʦ ʩʚʝʨʭʤʘʩʩʦʡ 

ʣʠʙʦ ʥʝ ʚ ʪʨʝʭʤʝʨʥʦʤ ʤʠʨʝ, ʣʠʙʦ ʠʭ ʩʚʝʨʭʤʘʩʩʘ 

ʤʠʬ. ʀ ʪʘʤ ʧʨʦʠʩʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʠʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʯʝʤ ʤʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʜʦ ʩʠʭ ʧʦʨ. 

3. ʌʠʟʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʧʨʦʪʝʢʘʥʠʷ ʵʣʝʢʪʨʠ-
ʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʘʭ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʱʝ-

ʧʨʠʟʥʘʥʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʉʚʦʙʦʜʥʳʝ ʵʣʝʢ-

ʪʨʦʥʳ, ʢʦʪʦʨʳʝ ʷʢʦʙʳ ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦ-

ʢʦʤ, ï ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʝʛʦ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʠ ʪʦ ʚ ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʥʝʨʛʦʧʦʪʦʢʘ. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ï ʵʪʦ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩʚʦʙʦʜ-

ʥʘʷ ʵʥʝʨʛʠʷ, ʥʝ ʩʚʷʟʘʥʥʘʷ ʝʱʝ ʚ ʘʪʦʤʘʭ, ʩʦʩʪʘʚʣʷʶ-

ʱʘʷ ʦʩʥʦʚʫ ʵʥʝʨʛʦ-ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʘʷ ʚʳʪʘʣʢʠ-

ʚʘʝʪʩʷ ʚ ʧʨʦʚʦʜʥʠʢʘʭ ʚ ʨʘʟʨʷʞʝʥʥʫʶ ʦʙʣʘʩʪʴ, ʩʦ-

ʟʜʘʥʥʫʶ çʧʦʪʝʥʮʠʘʣʘʤʠè. ɼʚʠʞʫʱʘʷ ʩʠʣʘ 

ʚʦʟʥʠʢʘʝʪ ʠʟ ʩʚʦʡʩʪʚʘ ʫʧʨʫʛʦʩʪʠ ʵʥʝʨʛʠʠ. ɺ ʠʥʜʫʢ-

ʮʠʦʥʥʦʡ ʢʘʪʫʰʢʝ ʤʳ ʩʦʟʜʘʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦ ʫʩʣʦ-

ʚʠʷ ʜʣʷ ʟʘʢʨʫʯʠʚʘʥʠʷ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʚ ʚʠʭʨʴ, 

ʧʦʷʚʣʝʥʠʷ ʨʘʟʨʷʞʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʮʝʥʪʨʝ ʚʠʭʨʷ, ʢʦ-

ʪʦʨʘʷ ʟʘʧʦʣʥʷʝʪʩʷ ʵʥʝʨʛʠʝʡ ʩʦ ʩʪʦʨʦʥʳ ʧʦ çʧʨʘ-

ʚʠʣʫ ʧʨʘʚʦʡ ʨʫʢʠè. ɸ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʨʚʘʪʴ ʫʞʝ 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʘʪʦʤʘʭ ʧʦʪʦʢʠ ʵʥʝʨʛʠʠ ʥʘ ʜʘʣʴʥʠʭ 

ʦʨʙʠʪʘʭ ï ʪʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ ʵʣʝʢʪʨʦʥʘʤʠ, ʜʘ ʝʱʝ 

ʚ ʦʛʨʦʤʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʪʨʝʙʫʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ, ʯʝʤ ʜʘʶʪ çʧʦʪʝʥʮʠʘʣʳè. ʊʨʝʙʫʝʤʘʷ ʤʦʱ-

ʥʦʩʪʴ ʚʥʝʰʥʠʭ çʧʦʪʝʥʮʠʘʣʦʚè, ʚʳʟʳʚʘʶʱʠʭ ʪʦʢ, ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ, ʜʦʣʞʥʘ ʚʦʟʨʘʩʪʘʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʢʦʣʠʯʝʩʪʚʫ ʦʪʨʳʚʘʝʤʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʪʦ-

ʛʜʘ ʢʘʢ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʝʯʝʥʠʷ ʧʨʦ-

ʚʦʜʥʠʢʘ ʦʥʘ ʧʘʜʘʝʪ. ʄʦʞʝʪ ʙʳʪʴ ʩʪʦʠʪ ʧʝʨʝʩʤʦʪ-




